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Tesnarkuwiap unulam ycynura kKapa® y3iIyKCH3 €KUM HUMITYJIbCIIH;
TYFPUAAH-TYFPU TabCUP OCTHJA €KM TAKPOPJIAHYBUU TabCHUP OCTUAA
UIIIJIOBYM; UHAYKLIMOH €KM PE30HAHCIIN; Kyucu3 €KU Ky4JIHu (oKycall
acocujary; y3rapmac aextp maiinonn (E ) Ba Maraut maiinonura (B)
Kypa unuaiiauran; y3rapysuad E Ba B acocuna nnutaiiquras Ba 6omika
KYPUHMILIATY TE3IaTKUYJIaApPHUHT TypJapy MaBxKyl.

1.-pacm. Teznamkuunapuune uwiiaw NPUHYUNUSA Kypa mypiapea
OYIUHULU.

Pacmpa Te3narkuunapHUHI MOUIAI DPUHOUIMIA Kypa Typriapra
OYNMHUIIN Ba KiIacCUPUKALMACH KypcaTwiraH. Te3naTKu4JapHUHT
ACOCUHU TYFPUJIAH-TYFPU TAbCUP OCTUAA €KUM TaKPOPJIAHYBYU TAbCUP
OCTHJA HIUIOBYWIAp TAaIIKWI KWiaau. baxkapwia€TraH WIIHUHT
MOXUSTHra Kapad Te3JaTKUWIAPHUHI HWIUIAll  [PUHLUILIApUra
Oup Karop y3rapTHpHIUIAp KHUPUTHII MYMKHH. SOpo peaxmusuiapu
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HaTWXKacuaa XOCWJI OYiraH HEWTpPOH 3appavyajapuHUHT CIEKTPU
YyUMII BaKTUra acocaH Yym4yaHaérran Oyica, OyHIa Te3/IaTKU4
UMIYJIBCIIN peXKUM/a UIIIaraHud MabKyll. byHna ¢poH caHOKIapuHUHT
KECKMH Kamaluiu Kys3artuiaaud. Hatwkana, Taxpubana onmHaérran
HaTWKaJapHUHT aHUKJIMK Japa’kacu OpTaiu.

Keitmarn Bakmnapaa Te3naTKU4iIapAaH sApPO MEOUIHUHACUIA
¢dolijanaHuIl  KeHr Tyc OJAM. MeauuuHa JUarHoCTUKacuzaa
UIIaTWIagUurad  Oup Karop pajauolpenapamiap —Te3jaTKudiap
épaaMuia OIMHMOKAA. ByHpaH Tamkapu Hyprnap Tepanuscuja Xam
Te3NaTKuuiIap nuuratuiamMokaa. lly nynanuiura Teruinum uxaam, TYJITUK
aBTOMATJIAIITUPWITAH TE3JIaTKUWIAp SIpaTUIIraH Ba sPaTHIMOK/IA.

byxopo naBnar TtHOOMET uncturytH, “lI-Ilennarpuss Ba THOOUMI
ouonmorust ” ¢akynsretn , “buopusnka Ba TMOOMIT MHPOpMaTHKa”
kadenpacu 60910200 — “/laBonamr umu” TabIuM HYHAIUIIAHUHT
1-6ockuu DI-104, DI-107, DI-110, DI-112r rypyxnapu Tanabanapura,
60910300 - TlemuaTpust wmm” TabJIUM HYHAIUIIUHUAHT |-00CKAY
PI-101P1, PI-106P2, PI-109P2, PI-112P2 rypyxuapu Tanabanapura,
60910600- “TuO6mit Owonorvsa” TabIUM HYHAIWIIMHUHT 1-00CKHY
TB-101, TB-102, TB-103, TT-401, TT-402, TT-403 rypyxJjapu
tanabanapu yuyH “TesjJaTkuwiap KJIacCHPUKALMICH Ba YJIAPHUHT
PHUBOKJIAHMII OOCKUYWIAPH ~ MaB3yCHMHM YKUTHUIIJA TanadalapHUHT
KOMIIETEHIUSIIAPHHA IaKJUTAH TUPHULI Makcaauza, TaIIKHI
STHITAH YKYB MAIIFYJOTH HATWKAJIAPUHU AaHUKJIAIl yYyH SMIUPUK
TaJKUKOTJIAPHU YTKA3UK.

TaakuKOT kapaéHuia UKKU TypyXJa Taxpuoa onub 60puiiu:

e l-rpynn (taxpuba Typyxu): VYinapia gapciap HHTEPaKTHB
npe3eHTanusap, CUMYJIISLIUS JacTyplapH, 3D-monennap,
BUJICOPOJIMKJIIAp Ba 1a00OpaToOpHsl UIIUTAHMAJIapU OpKaJId YTKA3UIIIN.

e 2-rpynm (Hazopar rypyxu): Ynapjaa MaB3y aHbaHaBUM YKUTHIL
yCyiH (JISKIHS Ba TAKpU3) aCOCUIA YpraTHIIIH.

Hapcnap 6up Xuia Myajataa, Oup Xuia MaB3yjap acoCHAa TAIIKHI
STHIIH.
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3. Kynnanwiras TabiauM BOCUTaIapH

e Mynsrumenuanu npesenranusuiap (PowerPoint, Prezi)

e Buprtyan ma6oparopusiiap (PhET cumynsuusiiap)

e Anmmanuos Buneonap (YouTube, Khan Academy)

e 3D-mopennap Ba MakeTiIap

e Uudorpaduka Ba TacBUpUI KaaBaIap

I'ypyx tanabanmapu MXTHEPUM paBHUILA MKKU TypyXra OYIuHIU:
OMpUHYH HA30paT Trypyx Tanadamapura (8 Hadap) aHpaHABUN Tap3[a,
WKKWHYH Taxpuba rypyx tamabamapura (9 Hadap) sca wuHTEepdhaon
MeToIapaaH (oiananran xon/a Aapc MalFyaoTIapy oaud OopuiiIy.

Vanamrupum gapaxacu = (34%+68%+68%+34%)/4=51%

WkxuHun rypyx Tanabajapura AUKAKTHK TabJIMM BOCHTaJapUHU
KEHT KYJUIaHTaH MIApOWTIA HaTIKalap ONWHAM. by Typyxna kamu
9 nadap Tamaba OGoOp Ba yJapHUHT HaTWXXalapu KyWuaarwiapiaaH
nboparaup:

V3namrupum gapaxkacu = (70%+84%+58%)/3=63,66%

Taxpuda HaTHKATAPH

Tabnumaan cyHr Ttanabamap OwWiIMMHM TeCcT Ba Cyx0aT OpKaiiu
Oaxomanau:

Tymynua M
o aB3yHH
I'ypyx Ypraua Tect | ngapakacu yamamTapHm
ypy HaTuxacu (%) (cyxoar
aapaxacu
acocuaa)
Taxxpuba rypyxu 63.66% Oxopu AHWK Ba 6apKapop
< Tynuk 6ynmaraH Ba
o
Ha3zopar rypyxu 51% VYpraua T3 VEYTHII MYMKHH

Xyaoca Ba Takauduap (Conclusion/Recommendations).
IOxopuga oaud Oopwiaran  WIMHMI TaAKUKOT MIIAPHUHUHT
HATICKATAPHHHE TaXJWJI KHJIMO IIYHH TabKHIALI JKOM3KH, Japc
MallryJIOTUHU JUAAKTUK TabJIMM BOCUTAJIAPUHU KCHT KS"J'IJ'IaHI‘aHZ[a
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onmub Oopumr onuid TaBIMM ~Myaccacalapuia  YKUTHIQJAUTaH
Oapua TamabanmapHM Japcra KH3WKUIIMHH OIIMPAJH, XOTHPACHHU
KydaiiTupuiira, 6axc-MyHO3apa MaJlaHusATura, Tajgadagap TOMOHHUIAH
YKyB Jkapa€HuIa »drajulaHraH OWJIMMIIApHM MyCTaxKamiamra Ba
TaxJIM ATHUIIra MYCTAaKWJ U3JaHUII Ba (QUKpiaml KOOWIMSITUHU
MaKJUTAHTUpUIITa ypraraau. “JIuaakTuK TabJIMM BOCHUTAJIapUHU KEHT
KYJUIaHTaH 12 0Tu0 OOpUIIraH Japc MAIIFyI0TH HATHKAaJIapy aHbaHABUN
MeTo/1 OmiaH oaud OOpWIIraH Japc HaTKajlapura HUCOaTan ce3usapiv
12,66% camapacunu depau.

Ymly wmakorma NeAM-PZ-2019062031 “Snpo »sHepreTukacu’,
“Sgnpo TOOMETM Ba TexHonoruwsuiapu’, “Pagmanuon THOOMETH
Ba TexHojorusuiapu” Qannapu Oyiinya OakanaBp Ba MarucTpiap
YUyH MYJIBTUMEIUAIH JAPCIUKIAPHU SIPATUII’ HOMJIM MHHOBALMOH
joiinxa noupacuja €3ud Taii€piiaHraH MaTepUaJUIAPHUHT IeJaroruk
TaxJIUIM  acocuja &3unraH OYnub, napciukiap Myamtudiapura
MUHHATIOPYMINK OMIITUpaMU3.

Anaduétaap:

1. AsmuékynoB H. “3amonaBuii YKUTHII TEXHOJOTUATIApU™
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MATEMATIKA JOZIBASI

GEOMETRIYADAN OLIMPIADA MASALALARINI
YECHISH USULLARI

G.A. Rasulova, QDPI Matematika kafedrasi, Pedagogika fanlari
bo yicha falsafa doktori (PhD) Dotsent

Ushbu maqgolada matematika fan olimpiadasi masalalari
yechimlarini aniglashda vujudga keladigan qiyinchiliklar va ularni
bartaraf qilishga doir masalalar yechib ko ‘rsatilgan.

Tayanch so‘zlar: kvadrat, mediana, soha yuzi, aylana, uchburchak
balandliklari, perpendikulyar, uchburchakka ichki va tashqi chizilgan
aylanalar.

B oannoti cmamve obcyscoaromes mpyonocmu, o3nHuxarowue npu
onpeoeneHuu peuleHull 3a0a4 OTUMNUAObL N0 MamemMamuxe u 0Npochl,
CBA3AHHbIE C UX YCMPAHEHUEM.

Knwouesvie cnosa: xeaopam, meouana, niowjadv NOBEPXHOCHU,
Kpye, — 8bICOMbL  MPEY2OIbHUKA, — NEPHEeHOUKYIAD,  OKPYHCHOCTU,
npoGedenHbvle BHYMPU U CHAPYIHCU MPEY2OTbHUKA.

This article discusses the difficulties that arise when determining
solutions to problems at the Mathematics olympiad and issues related
to their elimination.

Key words: square, median, surface area, circle, altitudes of a
triangle, perpendicular, circles drawn inside and outside a triangle.

Ta’limtiziminirivojlangan mamlakatlar darajasigaolib chiqish vashu
orqali mamlakatimizda matematika ta’limi samaradorligini oshirishga
erishish eng dolzarb muammolardan biriga aylanib qoldi. Bizga
ma’lumki, maktab, akademik litsey (AL), kasb-hunar kollejlari (KHK)
o‘quvchilari hamda OTM talabalari o‘rtasida har yili fan olimpiadalari,
shu jumladan, matematika fan olimpiadasi ham o‘tkaziladi. Olimpiada
ishtirokchilarining ijodiy faolligini o‘strishda, tafakkur jarayonini
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64 MATEMATIKA JOZIBAST

shakllantrishda mantiqiy fikrlash hamda matematikadan murakkab,
nostandart masalalarni yechish alohida ahamiyat kasb etadi.

Olimpiada masalalarini yechish o‘quvchidan chuqur va mustahkam
bilim talab etadi. Bunday bilimni egallash uchun har bir o‘quvchi
darsliklar bilan cheklanib qolmasdan qo‘shimcha adabiyotlardan ham
foydalanishi, mantiqiy fikrlashni oshirishi zarur.

Ushbumagqoladamatematika fan olimpiadasimasalalari yechimlarini
aniqlashda vujudga keladigan qiyinchiliklar va ularni bartaraf qilishga
doir masalalar yechib ko‘rsatilgan [1].

l1-masala. ABCD rombda ABC va ABD uchburchaklarga tashqi
chizilgan aylanalarning radiuslari R va 7 berilgan bo‘lsa, rombning
yuzini toping.

R, 7, S;pep="

A
Tashgqi chizilgan holat Ichki chizilgan holat

1-chizma
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a R a
- = —_— y = —
.o . a
S in = 2sin —
2
.o a a
2Rsin —cos— 2Rcos—
74— 2 2 o 2
.o .o
sin — 2sin —
2
a=2RcosZ r:Rctgz
2 2
g—arcct r o =2arcct, r
2 gR gR

2
S=a’sina= (ZR cos%j -sina = 4R? cos’ (arcctg %j -sin (Zarcctg %) =

2
_4R2_( r J 2Rr SR
JR 472 ) R+ (R+r7) a
N+ R?
r

r
= cos| arcctg —) = T
( R) R +7

= sin (Zarcct Lj =2 sin(arcct Lj .
&R ER

R

2
= R r 2R 2- chizma

”
-cos| arccig —) =2- - = .
( R VR +72 R+ R+

2-masala. Gipotenuzaning o‘rtasi O dan chiqarilgan perpendikulyar
katetlardan birini £ nuqtada, ikkinchisining davomini M nuqtada
kesib o‘tadi. Agar Ok=a va OM =b bo‘lsa, to‘g‘ri burchakli
uchburchakning tomonlari va yuzi topilsin.
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Ok=a OM =b
ABOK "] AMOA

BO _ MO

Ok ~ 04

BO-0A4 = Ok - MO

BO*=a-b b-a

BO =+/ab

ABKO ] AMKC M
KO _ ke
kB km
_kO-kM _a-(b—a)

= kB’ =ab+a’> =a(a+b)
kB kB

kc

a(b—a) a

Jatarty 7 Navs
burchakli

kB =\Ja(a+b) = kC =

3-masala. To‘g‘ri

uchburchakdan

3-chizma

uchburchakning gipotenuzasiga
tashqarida kvadrat yasalgan. Agar uchburchak

katetlarining yig‘indisi / ga teng bo‘lsa, uchburchakning to‘g‘ri
burchagi uchidan kvadrat markazigacha bo‘lgan masofani toping [2].

oCc="?
a+b=1
b=2.5-_<

c c
ct=rr-2 ﬁﬁ
c?=7*-¢?
2c% =17

_21
2

4-chizma
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4-masala. Qavariq ABCDEF oltiburchakda ichki burchaklar o°zaro
teng. Agar AB=4, BC=4, EF=3, CD=5 bo‘lsa, AF
tomonning uzunligini toping. x ="?

ABCDEF qavariq oltiburchakning AF, ED va BC tomonlarini
davom ettirdik va natijada POR muntazam uchburchak hosil bo‘ldi.

Bundan esa PO = PR ekani ma’lum.

Demak, 3+x+3=3+4+5
x+3=9

x=6
Javob: AF =6,

5- chizma

5-masala. ABC muntazam uchburchakning BC tomonini
kesib o‘tuvchi AP nurda P nuqta shunday olinganki,
<APB=20°, < APC =32" bo‘lsa, < BAP ni toping [4].

a="

Uchburchakning BC tomoni bilan AP nurning kesishgan nuqtasini
O deb belgilasak.

< AOB=120" —a va < POB=60"+a bo‘ladi.

Bundan <OPB=100"-a va <OPC=30"+«a ekanligi kelib
chiqadi.
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Uchburchak tashqarisida olingan nuqta uchun
Chevaning sinuslar teoremasini qo‘llaymiz [3].
P

60°%-c

1
T

A C
6-chizma
sin(30" + @) sin(60° —) sin(160" —a) _ |
sin(90° + &) sina sin(100° — )

sin(30" + @) sin(60° —a) sin(20" + @) _
cosa sina cos(10° —a)

Hosil bo‘lgan tenglikni soddalashtiramiz.
sin(30° + &) -sin(60° — ) -sin(20° + @) =
=sina-cos(10° —a) =

1 .
= E(cos(30O —2a)—c0s90°)-sin(20° + &) =
=sina-cosa-cos(10° —a)
c0s(30° —2a)-sin(20° + ) = sin 2 - cos(10° — &)
c0s(30° —2a)-cos(70° — &) = sin 2cx - cos(10° — &x)

%(cos(400 +a)+cos(100° —3a)) = sin 2 -sin(180° + &)
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%(cos(40° +a)+cos(100° —-3a)) = %(005(800 —a)—cos(80° +3a))

c0s(40” + ar) + c0s(90° +10° —3ar) = cos(80° — ) — cos(90° — (10° —3ax))

cos(40° + a) —sin(10° —3ar) = cos(80° — ) —sin(10° —3cx)
cos(40° +a) = cos(80° — ax)

40"+ =80 -«
20 = 40"
a=20°

Javob: a=20".

Xulosa qilib shuni aytish mumkinki, mazkur maqola maktab, AL,
KHK o‘quvchilari hamda OTM talabalari o‘rtasidagi matematika
fan olimpiadasiga tayyorgarlik ko‘ruvchilar uchun mo‘ljallangan
bo‘lsada, undan matematikadagi bilimlarini yanada chuqurlashtirish
va mustahkamlashtirmoqchi bo‘lgan har bir qiziquvchi o‘quvchi va
talabalar foydalanishi mumkin.

Ushbu maqola matematika faniga qiziquvchilarga hamda
olimpiadaga tayyorgarlik ko‘rayotgan o‘quvchi va talabalarga ma’qul
bo‘ladi deb o‘ylaymiz.
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UCH NOMA’LUMLI BA’ZI DIOFANT
TENGLAMALARINING YECHIMLAR TO‘PLAMINING
QUVVATI HAQIDA

J. U. Xujamov, M.D.Vaisova, UrDU dotsentlari

Ushbu maqolada uch noma’lumli ayrim ikkinchi darajali Diofant
tenglamalarining butun sonli yechimlari to ‘plamining quvvati
o ‘rganilgan.

Kalit so‘zlar. tub sonlar, butun yechim, chekli to ‘plam, sanoqli
to ‘plam, Pell tenglamalari, Diofant tenglamalari

B oannoii cmamve uccnedyemesi MOWHOCHb MHONICECMEA YENbIX
peutenuti. HeKOmopuvlx OUODAHMOBHIX YPABHEHUL MOPOLL CMENeHU C
mpemsi nepemeHHbIMU.

Kniouesvie cnoea. npocmvie uucna, yeiouucienHoe peuienue,
KOHeuHoe MHONCeCmeo, cuemHoe MHOdcecmso, ypasHenus Ilenns,
OUOhanmoswl ypasHeHus.

This paper investigates the cardinality of integer solution sets for
certain quadratic Diophantine equations in three variables.

Key words. prime numbers, integer solution, finite set, countable
set, Pell’s equations, Diophantine equations

Sonlar nazariyasining eng qadimiy va dolzarb yo‘nalishlaridan biri
bu — Diofant tenglamalarini o‘rganishdir. Ushbu tenglamalar butun
yoki ratsional sonlar to‘plamida yechimlari izlanadigan algebraik
ifodalarni o‘z ichiga oladi. Ularga Diofant nomi qadim yunon
matematik olimidan meros bo‘lib qolgan bo‘lib, uning “Arifmetika”
asarida bu turdagi masalalarga ilk bor tizimli yondashuv ko‘rinishi
berilgan (q.[1]). Diofant tenglamalari matematikada nafagat nazariy,
balki amaliy ahamiyatga ham ega bo‘lib, kriptografiya, kodlash
nazariyasi, algebraik geometriya, algoritmik muammolar va hatto
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quvvati hagida

fizika modellarida qo‘llaniladi. Ularning murakkabligi tenglama
darajasi, noma’lumlar soni va qo‘yilgan cheklovlarga bog‘liq bo‘lib,
ayrim holatlarda umumiy yechim topish mumkin emasligi bilan ajralib
turadi. Ushbu maqolada uch o‘zgaruvchili ayrim Diofant tenglamalari
yechimlari to‘plamining quvvati haqida gap boradi.

Mavzuga oid adabiyotlarning tahlili va tadqiqot
metodologiyasi. Har qanday bir nechta o‘zgaruvchiga ega tenglama
sonlar nazariyasida o‘rganishga loyiq hisoblanadi. Biroq ularning
barchasi bir xil darajada o‘rganishga yaroqli emas va barchasi amaliy
qo‘llanilishi jihatidan bir xil ahamiyatga ega emas. Hozirgi kungacha
sonlar nazariyasi asosan eng sodda bo‘lgan, lekin eng muhim
qo‘llanilishga ega tenglamalarni ko‘rib chiqish bilan cheklanib
kelmogda (q.[5]). Ushbu z° —dy’ =1 ko‘rinishdagi tenglamaga
Pell tenglamasi deb aytiladi, bu yerda d - to‘la kvadrat bo‘lmagan
natural son. Bu tenglama dastlab qadimgi Gretsiya va qadimgi
Hindistonlik matematiklarning ishlarida paydo bo‘lgan. XII asrda
yashagan hind olimi Bxackari ishlarida bunday tenglamalarning
umumiy yechimlarini topish usuli taklif etilgan. Umumiy ko‘rinishda
bu masalani fransuz matematigi Pyer Ferma shakllantirgan, shuning
uchun Fransiyada bu tenglama “Ferma tenglamasi” deb ataladi. Hozirgi
kunda qo‘llaniladigan nom esa Leonard Eyler tufayli paydo bo‘lgan
bo‘lib, u bu tenglamalarni xato tarzda Jon Pellga nisbat bergan (q.[2]).
Pell tenglamasidagi d to‘la kvadratni ifodalasa, bu tenglama juda oddiy
tenglamaga aylanadi. Har qanday Pell tenglamasi (—1,0) va (1,0)
yechimlarga ega. Ushbu maqolada Pell tenglamasiga keltiriladigan
Diofant tenglamalari haqida so‘z yuritiladi.

Tahlil va natijalar. Ushbu

Az + py’ = p2’ (1)
tenglamaga ikkinchi darajali uchta noma’lumli Diofant
tenglamasi deyiladi. bunda A, i, p- butun sonlar. (1) tenglamaning
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(z,y,2) € Z® butun yechimlarini topish matematikaning qiziqarli
masalalaridan biri hisoblanadi. Ravshanki, (1) tenglama biror

(z,,9,,2,) € Z* butun yechimga ega bo‘lsa, u holda istalgan t € Z

uchun (xota Yyt Zot) VA ((‘SBO 4,1y, t) € ZB)ham (1)
tenglamaning butun yechimi bo‘ladi. £ =X = p =1 holatda (1)

Z

tenglama T’ + y2 =7 ko‘rinishga kelib, uning umumiy yechimi
x = +(u* —v*)
y = £2uv
z==(u"+v), uveZ

dan iborat bo‘lib, cheksiz ko‘p yechimga ega bo‘ladi. t = A =1
p —tub son (p =1mod4) holatda J.Xujamov va M.Vaisovalar
tomonidan (q. [6])x” + y* = pz®  tenglama (EKUB(x,y)=1
shartni qanoatlantiruvchi ) cheksiz ko‘p yechimga egaligi ko‘rsatilgan.
Dastlab p =1 holatda (1) tenglama yechimining mavjudligi
masalasi bilan shug‘ullanamiz. Buning uchun
X+ Auy’ =z° Q)
tenglama cheksiz ko’p (x,y,z) e 7 yechimga ega ekanligini
isbotlaymiz. Buyerda Z=X-Z,, y=X-), almashtirish bajarsak, (2)
tenglama le _ ﬂ«ﬂyf ~1 5
ko‘rinishga keladi. Bu tenglama Pell tenglamasi bo‘lib, A to‘la
kvadratni ifodalamagan holda u cheksiz ko‘p butun yechimga ega
(q.[3]). Aytaylik, (z,,,) € 7’ juftlik (3) tenglamaning biror yechimi
bo‘lsa, u holda x=u,y=uy,, z=uz. (Ue€Z) sistema (2)
tenglamaning butun yechimi bo‘ladi, ya’ni (3) tenglama noldan farqli
cheksiz ko‘p yechimga ega.
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Biz ushbu magqolada A, ft,p- turli tub sonlar bo‘lganda (1)

tenglamaning (xva V o‘zgaruvchilar uchun( EKU B(|g;|,|y|) = 1)
shart bajarilgandagi) butun yechimlari to‘plamining quvvatini
o‘rganamiz. Bilamizki, sanoqli to‘plam deb natural sonlar to‘plami
bilan o‘zaro bir qiymatli akslantirish o‘rnatish mumkin bo‘lgan
to‘plamlarga aytiladi. Masalan, butun sonlar to‘plami sanoqlidir (q.[4]).
Biz, dastlab, (1) tenglamaning yechimlari to‘plamining quvvatini
aniqlashda yordam beradigan quyidagi teoremani isbotlaymiz.
1-teorema. Ushb
shbu 224\ Iqu _
tenglamaning ((EK UB(‘:L‘

barcha (z,y,2) € Z ? butun yechimlari to‘plami sanoqlidir. Bunda

A, (4 lar turli tub sonlar.
Isboti. (2) tenglamani (z,y,z2) € N’ holatda yechish yetarli.

Chunki (LEO,ZJO,ZO) e N’ (2) tenglamaning yechimi bo‘lsa,
(£, +y,,£2,) € 7 ham (2) tenglamaning butun yechimi bo‘ladi.

9

y‘) = 1) shartni ganoatlantiruvchi)

Va aksincha, agar (xo,yo,zo) ez’ (2) tenglamaning butun yechimi

bo‘lsa, ( Y,
(2) tenglamadan

z,[51Y,15 1%, )eN ® ham (2) tenglamaning yechimi bo‘ladi.

Ay’ = (2 —1)(2 + )

tenglamani hosil qilamiz. Aytaylik, 2,2 natural sonlar uchun
EKUB(z — 2,z + 1) = d > 3 bo‘lsin. Uholda Auy” = d” - ab
(z—x=d-a, z+x=4d-b, EKUB(a,b) =1) bo‘ladi.

BundanZZd-a+b, de-b_a ab
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ab

= ifoda butun son bo‘lishi uchun (A, ¢t larning turli tub sonlar
A
bo‘lish sharti asosida) @,b sonlar quyidagicha ko‘rinishda bo‘lishi

kerak:

a = 11,2, b = )\/LUQ (yoki a = )\u27 b = /LUQ yoki
a=pu’,b=X\" yoki a = \uu’, b = v°), bunda
u,v € Z . Demak, (x, y,2) € N ® holatda garayotganimiz uchun (2)

|ﬁ1)2 — au’

d, y= d‘uv

tenglamaning umumiy yechimi x =

2 2
au” + /3’0
2=

3

d bo‘ladi. unda o,8 € N, a8 = A\u. Teorema

2
shartiga asosan FKUB(z,y) = 1 bo‘lganiuchun d =1 (yoki d =2)
bo‘lishi kerak. d = 1 holatda (2) tenglamaning umumiy yechimi

2 2
‘ﬁv —au"y:‘uv,z:aqf—l—ﬁif (4)
2 2
ko‘rinishiga keladi, bunda u,v € Z. Agar @, 3 tub sonlardan
birortasi 2 ga teng bo‘lsa (masalan, v = 2), u holda z va 2z larning
natural son ekanidan (2) tenglamaning umumiy ko‘rinishi quyidagicha

bo‘ladi:
x:‘25v2—u2 2 =u' 4200

Tr =

Yy =2 ‘uv

Agar o, 3 > 3 tub sonlar bo‘lsa, u holda %,V € Z sonlarning toq
yoki juftligi bir xil bo‘ladi. Demak, (2) tenglama cheksiz ko‘p yechimga
ega va uning umumiy yechimlari to‘plami

Bv* — au’ au’ + B’

E:{(x,y,z)EZg,x:j: Y = tuv,z =+ , u,v € Z
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to‘plamdan iborat bo‘ladi. Kantor-Bernshteyn teoremasini (q.[4])
qo‘llab, (2) tenglamaning yechimlari to‘plamining quvvati sanoqli
bo‘lishini topamiz. d = 2 holatdagi yechimlarni biz qarab o‘tirmaymiz,
chunki ular (4) ko‘rinishdagi yechimni 2 ga ko‘paytirishdan hosil
bo‘ladi.

2-teorema. Ushbu Azt & /J/yg _ ng
tenglama birorta (z,,7,,2,) € N* yechimga ega bo‘lsa, u holda bu

tenglama ((EK UB(|3;

Y

y|) = 1) shartni ganoatlantiruvchi) sanoqlita

butun yechimga ega bo‘ladi. Bunda A, [, P -lar turli tub sonlar.
Isboti. Yuqorida isbotlangan 1-teoremaga asosan shunday

{(:L’n,yn,zn) e N°, (EKUB(xn,yn) = 1)}

ketma-ketlik mavjudki,
xﬂQ +>‘Myn2 _ zn2
bo‘ladi. Quyidagi almashtirishni bajaramiz:
T = yOxn - ’Lllxoyn
y =123, +Ayy,
z2=27z
U holda
A+ pyt = My,e, — pay, ) + wlaz, +Ayy,) =
=(z, + My, ) Ax) +py,)) =27 pz| = p2’

n

bolib, (x,y,2) € Z* (1) tenglamaning butun yechimi bo‘ladi.
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{(arn,yn,zn)}—ketma-ketlik sanoglita  bo‘lgani  uchun (1)

tenglamaning yechimlari soni kamida sanoqlita bo‘ladi. Bu yerda ham
Kantor-Bernshteyn teoremasini (q.[4]) qo‘llab, (1) tenglamaning
yechimlari to‘plamining quvvati sanoqli bo‘lishini topamiz.
3-teorema. Aytaylik, A, {4, P - turli tub sonlar bo‘lib,
Ar® 4y’ = p (5)
tenglama biror (:U[],yo) € Z* butun yechimga ega bo‘lsin. U
holda Az* + py® = pz* tenglama (EK UB(|g; y|) — 1 shartni
ganoatlantiruvchi ) sanoqlita butun yechimga ega bo‘ladi.
Isbot. Aytaylik, (xo,yo) VA juftlik (5) tenglamaning biror

yechimi va {(z,,9,,2),(EKUB(z,,y) =1)} € N ketma-

ketlik (2) tenglamaning butun yechimlari ketma-ketligi bo‘lsin.
Quyidagi almashtirishlarni bajaramiz:

Y

T=x,-T — MUYy
Y=y, T, +Ary
z2=2z
Bu o‘zgaruvchilar uchun
A+ pyt = Mz, — pyy, ) + wlye, +Azy, ) =
= (z," + Ay, )Ny +py,") = 2" p = pz’
tenglik o‘rinli bo‘ladi, ya'ni (z,y, 2) € 7 (1)tenglamaning butun
yechimi bo‘ladi. {(xn, Y, Zn) yechimlar to‘plami sanoqli bo‘lganligi
sababli (1) tenglama kamida sanoqlita yechimga ega. N sanoqli

to‘plam bo‘lgani uchun (1) tenglamaning yechimlari soni sanoqli
bo‘ladi. 3-teoremaga o‘xshash quyidagi teoremani isbotsiz keltiramiz.

o | FIZIKA, MATEMATIKA va INFORMATIKA &R

SO




J. U. Xujamov. Uch noma’lumli ba’zi diofant tenglamalarining yechimlar to ‘plamining 77
quvvati hagida

4-teorema. Aytaylik, \, u, p € N turli tub sonlar bo‘lib,
Azt +py = p
tenglama biror (xo, y0> S Qi ratsional yechimga ega bo‘lsin. U holda
Az® 4 py’ = p2’
tenglama Z® fazoda ((EKUB(|$

sanoqlita yechimga ega.
Misol. Ushbu

y|) = 1) shartni gqanoatlantiruvchi)

Y

x? _I_ 3y2 — Z2 (6)
tenglamaning((EK UB(‘x , y‘) = 1) shartni qanoatlantiruvchi)
butun yechimlar to‘plamini quvvatini toping.

Yechim. Bu tenglama biz qarayotgan tenglamaga mos keladi,
bunda )\ = 1, n = 3, P = 1. (xoayoazo) - (171’2) (6)
tenglamaning xususiy yechimi bo‘lgani uchun 2-teoremaga ko‘ra (6)
tenglama cheksiz ko‘p yechimga ega. 1-teoremaga asosan umumiy

yechimlari

2 2
2
1y = Fuvd
2 2
p = & TP + B d

ko‘rinishda bo‘ladi. Bunda «,B €N, af=1-3, d =1(yoki
d =2)bo‘lib, d =1da (u,v) EZ*, u,v — juft(toq)ligi bir xil

(d =2 da (u,v) € Z*). Bunday yechimlar to‘plami sanoqli. Demak,
berilgan tenglama yechimlari to‘plami sanoqlidir.

Xulosa. Ushbu maqolada uch noma’lumli ba’zi ikkinchi darajali
Diofant tenglamalarining butun sonli yechimlari to‘plami quvvatini
o‘rganish orqali, ularning sanoqlilik yoki cheksizlilik xususiyatlari
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tahlil gilindi. Jumladan, Az” + qu = pz” ko‘rinishdagi tenglamalar
uchun (EKUB(|$|a|y
soni sanoqli quvvatga ega ekanligi isbotlandi. Bu esa Diofant

tenglamalarining yechimlar to‘plamining tuzilishini chuqurroq
tushunishga xizmat qiladi.

) = 1) sharti bajarilgan holatlarda yechimlar
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ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

TALABALARGA INFORMACIYA KOMPETENTLIGIN
RAWAJLANDIRIWDIN PEDAGOGIKALIQ MASELELERI

Zaripov Olimjan Kuvandiq o ‘g ‘li, Innovatsion texnologiyalar
universiteti, “Innovatsion pedagogika” fakulteti dekani

Bul magalada studentlerdin informaciyaliq kompetenciyasin rawa-
Jjlandiriwdin pedagogikaliq tarepleri uyrenilip, mamleketimizdin bilim-
lendiriw makemelerinde sanli pedagogikaliq ortaligta studentlerdin
informaciyaliq kompetenciyasin rawajlandiriwdagr mashqalalar ham
izleniwler, sonday-aq, st el ham GMDAga agza mdamleketlerde stu-
dentlerdin informaciyaliq kompetenciyasin qaliplestiriw jagdayt ilim-
iy-teoriyaliq talgilanip, zamanagoy sanlt texnologiyalar jardeminde
bilimlendiriw procesin jane de interaktivlestiriw imkaniyatlar: korip
shigilgan.

Kalit  sozler: Oquwshilardin  informaciyalig kompetenciyast,
bilimlendiriw texnologiyalari, sanlipedagogikaliq ortaliq, innovaciyaliq
metodika, panleraraliq integraciya, kasiplik kompetenciya, sanli
bilimlendiriw.

B oannoii cmamve paccmompeHnvl nedazoeuuecKue acnexmol
Ppazeumusi UHHOPMAYUOHHOU KOMNEMEHMHOCU CIMYOEHMO8, NPOBeOeH
HAYYHO-Meopemu4ecKutl anaiu3 npoorem u Uccie008aHull pa3eumus
UHDOPMAYUOHHOU — KOMNEMEHMHOCMU — CMYOeHmos 8  Yugdposou
neoazoeudeckoll cpeoe 8 00pa308aMENbHLIX VUPEHCOCHUAX Haulel
Cmpauvl, a makodce COCMOsIHUE GOPMUPOBAHUS UHPDOPMAYUOHHOU
KOMNemeHmHOCmu cmyoenmog 3a pyoexcom u 6 cmpanax CHI,
PACCMOMPEHbl  BO3MONCHOCMU — NOBbIULEHUS — UHMEPAKMUBHOCTIU
00PA306aAMENLHOCO NPOYECCA C NOMOWBIO COBPEMEHHBIX YUDPOBbIX
MexXHON02UIL.
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Knwuesvte  cnosa:  Hngopmayuonnas — KomMnemeHmHOCHb
cmy0eHmos, 00pazoeamenbHble MexHoI02UU, Yyuhposasnedazocuieckas
cpeda,  UHHOBAYUOHHBIE — MEMOOON02UU,  MENCOUCYUNTUHAPHAS
unmezpayus, NPo@deccUoHanIbHAsl — KOMHEMEeHMHOCMb,  YUpposoe
obpazosanue.

This article explores the pedagogical aspects of the development of
students’information competence. It provides a scientific and theoretical
analysis of the issues and research related to the development of students’
information competence within the digital pedagogical environment
of educational institutions in our country. Furthermore, it examines
the status of information competence formation among students in
foreign countries and CIS member states, and evaluates the potential of
enhancing the interactivity of the educational process through the use
of modern digital technologies.

Key words: Information competence of students, educational
technologies,  digital  pedagogical  environment,  innovative
methodologies, interdisciplinary integration, professional competence,
digital education.

Kirisiw. Jahan talim hédm ilimiy izertlew makemelerinde cifrl
pedagogikaliq ortaliqta studentlerdi kasiplik-pedagogikaliq tayarlaw,
pedagogikaliq iskerligin qaliplestiriwdin ~ diagnostik  sistemasin
jetilistiriw, doretiwshilikti  qaliplestiriwdin elektron monitoringi
sistemasin jaratiw, informaciya pedagogikaliq iskerlik madeniyati
ortaligin qgdliplestiriw boyinsha ilimiy izertlewler alip barilmagqta.
Rawajlandinwdin  cifrli  texnologiyasin  engiziwdin  teoriyaliq
mumkinshiliklerin aniqlastirtw, qgénigelerdi kasiplik pedagogikaliq
iskerlikke tayarlaw, texnologiyalarin modellerin jetilistiriw, menshikli-
didaktik oqittw metodlarin ham elektron platformalar boyinsha ilimiy
izertlew jumislar1 virtual hdm animatsiyali magliwmatlar menen
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islew konlikpelerin rawajlandirtw boyinsha ilimiy izertlewler bolek
ahmiyetke iye bolip qalip atir.

ADEBIYATLAR ANALIZI HAM METODOLOGIYASI

Respublikamizda songi jillarda cifrli pedagogikaliq ortaliqta
studentlerdin informaciya kompetentligin rawajlandiriw metodikasin
jetilistiriwdin ~ social -pedagogikaliq texnologiyalarin, studentti
tarbiyalaw ham rawajlandiriwda nomerlestirilgen, innovciyaliq talim
texnologiyalari ham pedagogikaliq modellerden paydalamiw, “talim
processlerin cifrli texnologiyalar tiykarinda individuallastiriw, araliqtan
oqiiw xizmetlerin rawajlandirtw”, joqart tdlim makemelerinin
materialliq texnika bazalarin nomerlestirilgen talim sharayatina
transformaciyalawdin normativ tiykarlari jaratilip atir. “Uzliksiz talim
sistemasin jane de jetilistiriw, sapali tdlim x1zmetlerin mumkinshiliklerin
asiriw, miynet bazarimin zamanagOoy mutajliklerine uyqas joqari
maman kadrlar tayarlaw”[1], “Talimda informaciya texnologiyalar1”
styaqli basqa zartarli ham talap jogari bolgan panlerdi terenlestirilgen
tarzde Uyreniw”, “joqart bilimli ham intellektualliq rawajlangan
awladt1 tarbiyalaw, joqari talim makemelerinde kompetentli ilimiy-
pedagogikaliq kadrlar rezervin jaratiw”lar ustivor etip belgilendi. Bul
waziypalardi amelge asiriw processinde studentlerdin informaciya
kompetentligin rawajlandirtwdin  pedagogikaliq mumkinshilikleri
keneyedi.

Talimdi kompetentlikke tiykarlangan jantasiwhi amelge asinw
tiykarinda modernizaciyalaw on1 zamanagdy umumyevropa talaplaria
muwapiq jagdayga alip keledi. Jana paradigmani gollaw talimdin
ana’anaviy jonelis magsetlerin jenip otiwdi, onin iskerlik strukturaliq
bélegin aktuallastirtwdr hdm mazmun, metodlar hdm texnologiyalardi
janasha tusiniwge alip keliwdi 6z aldina magset etip qoygan.

N.A.Muslimovning “Kasip talimi oqitiwshin késiplik galiplestiri-
wdin teoriyaliq -metodikaliq tiykarlari” atli dissertatsiya jumisinda
studentti kasiplik iskerlikke taymligr kasiplik galiplesiw procesi me-
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nen birgelikte izertlew etilgen. Yagniy, kasiplik qaliplesiw - shaxs
kdmaldin zararli tareplerinen biri bolip, shaxstin tek gana miynet
ham kasiplik iskerlikti tanlaw menen baylanishi mutajlik ham qizigiw-
shiliglarin anlatadi (uliwma rawajlaniw barliq mutajlikler kompleksin,
onin bolmisqa, atirapdagilarga, 6zine salistirganda qatnaslari sistemasin
bildiredi) [2].

Oz izertlew shigarmasinda alim D. A. Ivanov [3] kompetentlikke
tiykarlangan jantasiw - galabaliq mektepti hdm miynet bazari
mutajliklerin bir birine muwapiqlastinwga alip keliwge uriniw, talim
natiyjelerine tiykargi pat beretugin jantasiw bolip, bunda 6zlestirilgen
informaciya jiyindisi emes, balki insannin tarli jagdaylarda amel ete aliw
qabileti natiyje retinde qaraladi.

Bul mashgala boyinsha oOtkerilgen izertlewlerdin analizi
kompetentlikke tiykarlangan jantastwdin  tiykargr  tusinikleri
“kompetentlik” ham “kompetensiya” ekenligin korsetdi.

Jogarida aytilganlardin barligi studentlerdi késiplik tayarlawga
kompetentlikke tiykarlangan jantastwdimn tomendegi qgasiyetlerin
aniqlaw imkaniyatin berdi:

— mahsuldar iskerliginin studentler boyinsha student umumijtimoiy
ham jeke ahmiyetin korinetugin etetugin qaliplestiretugin bilimler,
ilmiy tajriybeler, konlikpeler, sapalar ham usillari;

— minez-quliq ham bahalaw atamalar1 kasiplik-jeke jetilistiriw
magsetlerin belgileydi;

— shaxsiy rawajlaniw magsetleri arnawlt bir kompetensiyalarni
aniqlaydi;

— kompetensiyalarni galiplestiriwde milliy hdm uliwma insaniyliq
madeniyat manis jonelisler kompleksi retinde gatnasadi;

— o‘lshew kriteryalar1 sistemasin statistikaliq metodlar jardeminde
qayta islew;

—joqari talim shoélkeminin cifrli pedagogikaliq ortaligi sharayatinda
pedagogikaliq qollap-quwatlaw jardeminde shaxsti galiplestiriw ham
ogan “tabis aymagini” jaratiw;
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— strategiya tanlaw programmasin individuallastiriw tiykarinda
magsetke erisiw;

— bilimlerden ameliy paydalaniw ham turli jagdaylarda qimbath
turmisliq tdjiriybe aliw ilmiy tajriybelerin tekseriw;

— shaxstin integrativ qasiyetleri sharayatinda sociallashuv ham
turmisliq tajiriybeni toplaw boyinsha bilim, ilmiy tjriybeler ham
iskerlik usillardi jetilistiriw.

Jaqinda otkerilgen izertlewler analizi oqitiwshimin kasiplik ilmiy
tyjriybelerinin  turli-tumanlhigr onin késiplik kompetentligi arqali
kasiplik bilim ham ilmiy tajriybeler kompleksi retinde belgilenedi
jéne social ham pedagogikaliq tajiriybe, teoriyaliq bilimler, ameliy
konlikpeler ham édhmiyetli jeke sapalardin integraciyasi oqitiwshinin
kasiplik iskerlikti amelge asiriwga taymligin shartlaydi.

MATERIALLAR HAM METODLAR.

Jaqinda otkerilgen izertlewler analizi oqitiwshinin kasiplik ilmiy
tyjriybelerinin  turli-tumanligr onmn kasiplik kompetentligi arqali
kasiplik bilim ham ilmiy tajriybeler kompleksi retinde belgilenedi
jane social ham pedagogikaliq tajiriybe, teoriyaliq bilimler, ameliy
konlikpeler ham ahmiyetli jeke sapalardin integraciyasi oqitiwshinin
kasiplik iskerlikti amelge asiriwga taymligin shartlaydi.

Oz izertlew jumisinda alima A. K. Markova [4] oqittwsh1 miyneti
psixologiyasida kasiplik kompetentlik tiykarlarin  koredi ham
psixologiyaliq - Pedagogikaliq kompetentlikti (PPK) oqitiwshi iyelegen
obiektiv zarar bilimler, ilmiy tajriybeler, konlikpeler, psixologiyaliq
sapalardin qatnast hdm olardin pedagogikaliq iskerlik procesine tasiri
ham natiyjesi dep belgileydi.

Keyin, avtor pedagogikaliq iskerlikti, pedagogikaliq baylanisti
jetkiliklishe joqar1 darejede amelge asiratugin, sonin menen birge
studentlerdin talim alganliq ham tarbiya korgenlik dérejelerinde jaqgsi
natiyjelerge erisetugin oqitiwshi kasiplik kompetent oqitiwshi degen
juwmagqqa keledi. Avtordin pikirine kore, oqitiwshinin kompetentligi
tomendegiler menen belgilenedi:
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real miynette onin kasiplik bilim ham ilmiy tajriybelerinin qatnasi
qanday darejede ekenligi;

kasiplik qatnas ham psixologiyaliq sapalar.

Bul juwmaglar tiykarinda avtor oqitiwshilardin  kasiplik
kompetentliginin psixologiyaliq model dep atalatugin kop Olshewli
modelin duzedi. Bul modelde oqitiwshinin oqiw procesin amelge
asiriwda  psixologiyaliq gasiyetleri ham oquuvchilarning psixik
rawajlaniwindag sapa 6zgerisleri bahalanadi.

Obiektiv kriteryalar:

« Talim beriw ham tarbiya beriw waziypalarin tabisli sheshedi,
jémiyet ushin social 6nim bolgan pitkeriwshin qalegen psixologiyaliq
sapalar menen tayarlaydi.

Subyektiv kriteryalar:

» Jeke tarepten késibi beyimligi bar, ol jagdayda miynet etiwge
xoshametlengen, ganiqqan.

Natiyje beriw kriteryalar1:

» Bugingi kiinde oquuvchilarning rawajlaniw1 boyinsha jamiyet
talap etetugin natiyjelerge erisedi.

Protsessual kriteryalar:

* Jamiyette maqul tasetugin usillar, texnologiyalardr qollaydi.

Normativ kriteryalar:

» Késiptin normalari, etalonlarini 6zlestiredi, ol jagdayda uqipga
erisedi.

Individual -variativ kriteryalar:

« Oz miynetin individuallastiriwga ntiladi. Him de késip qurallar
jardeminde 6z individualligin sanali tarde rawajlantiradi.

Ameldegi déreje kriteryalari:

+ Bugindin 6zinde késiplik jeke sapalar, bilimler ham ilmiy
tajriybelerdin zarr darejesine erisedi.

Prognostik kriteryalar:

« Ozinin sanali perspektivasi, jaqindagi kasiplik rawajlaniwi
aymagina iye, jane oni amelge asirtw ushin hamme islerdi etedi.
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Kasibi talim ala aliw uqip kriteryalart:

» Kasiplik talim aliw, tajiriybe arttiriw ushin ashiq.

Doretiwshilik kriteryalart:

« Kasiplik tajiriybeni jeke, doretiwshilik ules menen boyitadi.

Social aktivlik kriteryalart:

+ Jamiyette social aktiv, social dodalawlarda kasiptin mutajlikleri,
onin jetiskenlikleri hagqinda sorawlar qoyadi. Usinin menen birge, kasip
ishinde mashqalalardi sheshiw rezervlerin izlaydi, talim xizmetlerinde
baseki sharayatlarina tisiwden qorqgpaydi.

Kasibi sadiqliq kriteryalart:

» Pedagogikaliq kasibi sadiq, on1 quramali sharayatlarda qollap-
quwatlawga intiladu.

Sapa ham mugdar kriteryalari:

« Oz kasiplik iskerlikti bahalawda sapa ham mugdar evolyutsiyasina
beyim, on1 6zi ete aladi, 6z miynetin ballarda, kategoriyalarda siyasiy
gruppalashtirib bahalawga taym, kasiplik sinaqlarda (testlerde)
qatnasiwga maselelersiz qatnasda boladi.

Analiz ham natiyjeler.  Doretpelerdin analizi ilimpazlardin
“oqitiwshinin  kasiplik  kompetentligi”  tasiniginin  mazmunina
oqitiwshina onin 6zi yamasa talim shdolkemi administraciyasi
qaliplestiretugin pedagogikaliq waziypalardi garezsiz ham talay
natiyjeli sheshiw imkaniyatin beretugin onin jeke mumkinshiliklerin
kirgiziwlerin korsetdi. Bul waziypalardi sheshiw ushin bolsa
pedagogikaliq teoriyani biliw, onin ideya, qagiydalarin &melde qollaw
ilmiy tajriybesi hdm ogan tayinlig1 nazerde tutiladu.

Olardin pikirine kore, oqitiwshinmin kasiplik kompetentliginin
tiykarin bunday taymliqtin koplegen pedagogikaliq ilmiy tajriybeleri
quraydi.

Oz izertlewlerinde v. A. Slastenin, I. F. Isayev, A. I. Mishenko ham
YE. N. Shiyanov s1yaqli ilimpazlar oqitiwshinin késiplik kompetentligin
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onin pedagogikaliq iskerlikti amelge asiriwga teoriyaliq ham ameliy
tayinliginin birligi retinde belgileydiler [5].

Tap sol avtorlar kasiplik tayinliq modelin uliwma ilmiy
tajriybelerden menshikli ilmiy t4jriybelerge 6tiw tiykarinda dazediler,
ham bunda uliwma faktlar ham hédiyselerdi teoriyaliq analiz qiliw
ilmiy t4jriybesi menen baylanish pedagogikaliq pikirlew ham amel
qiiw ilmiy t4jriybesi uliwma ilmiy tajriybe esaplanadi. Bul eki
pikir tiykarinda intuitiv, empirik ham teoriyaliq darejelerde jaz
bolatugin aniqliqtan abstraktqa Otiw procesi jatadi. Studentlerdi
pedagogikaliq uqipga uyretiw waziypalarinan biri ilmiy t4jriybeni
teoriyaliq analiz dérejesineshe jetkiziw bolip tabiladi. Oqitiwshinin
kvalifikatsion xarakteristikas1 talaplarina tolig muwapiq keliwi 6zinde:
pedagogikaliq tarepten pikirlew ham dmel qiliw styaqli pedagogikaliq
ilmiy tajriybelerin 6zinde sawlelengen etken ilmiy té4jriybedin
qalipleskenligin anlatad.

Juwmaq. Juwmagqlap aytqanda, Pedagogikaliq waziypani
sheshiwdin pitken sikli “pikirlew- hareket qiliw -pikirlew” ushlig
(triadasi) dep tasiniledi ham pedagogikaliq iskerligininh komponentleri
ham olarga saykes keletugin ilmiy tajriybelerge tuwr keledi, yagny,
studentrning kasiplik kompetentliginin modeli onin teoriyaliq ham
ameliy tayinliginin birligi retinde amel etedi”.

Izertlew dawaminda studentlerdin informaciya kompetentligin
rawajlandinwdin pedagogikaliq tareplerin aniglawtirishga tiyisli
ilimiy-teoriyaliq 4debiyatlar analiz etilgen.
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YADRO REAKTORIDA *Mo NING OLINISHI

Tashanov Odilboy Safar o°‘g‘li, Samarkand davlat tibbiyot
universiteti.

E. X. Bozorov, O zMU fizika fakulteti Yadro fizikasi kafedrasi
Nosirova Gulparshin Maxsud qizi, Nukus davlat pedagogika
instituti

Molibden-99 (*’Mo) - yadro reaktorlarida ishlab chigariladigan
muhim radionuklid bo ‘lib, tibbiy diagnostikalarda, aynigsa, texnisiy *’m
(997T5) ishlab chigarish uchun asosiy manba hisoblanadi. *°T5s esa, turli
xil tibbiy tasvirlash usullarida, shu jumladan PET (pozitron emission
tomografiyasi) va SKT (kompyuter tomografiyasi) da keng qo ‘llaniladi.
“Mo reaktorlarda neytron bilan bombardimon gqilish orqali ishlab
chigariladi. Ushbu maqolada “Mo ishlab chigarish jarayoni, uning
tibbiy foydasi va u bilan bog‘liq asosiy texnik muammolar ko ‘rib
chigiladi.

Kalit so‘zlar: Mo, molibden-99, *T5s, yadro reaktori, neytron
bombardimoni, radionuklid, tibbiy diagnostika, PET, SKT, texnik-99m,
radioterapiya.

Monuboen-99 (*?Mo) - sadchvlil paouoHyKiuo, NOIYYAeMblil 8
SA0epHbIX peakmopax, KOmopblil WUPOKO UCNONIbIYEMC 8 MEOUYUHCKOU
OuacHocmuKe, 8 4YacmHoOCmu, KaK OCHOBHOU UCMOYHUK OJisl NOJYYeHUs.
mexneyusi-99m (*"Ic). *"Ic npumensiemcss 6 paziUYHbIX MEmMooax
meouyunckou suzyanusayuu, ekanodas [19T (no3umponHo-3MuccuonHas
momoepagus) u KT (komnviomepras momoepagus). *’Mo nonyuaiom
nymém ooOmyuenus muuienel HeumpoHamu 6 SAO0EPHLIX pPeaKmopax.
B oannoti cmamve paccmampusaiomesi npoyeccwvl nonyuenusi *’Mo,
€20 MEeOUYUHCKAsL 3HAYUMOCMb U OCHOBHble MexXHuYecKue npoonemsl,
CBA3AHHBIE C €20 NPOU3BOOCTNBOM.
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Knrwuesote cnosa: Mo, monuboen-99, *"Ic, soepuuiii peakmop,
HeUumpoHHOe 00NyUYeHUue, PAOUOHYKIUO, MEOUYUHCKAS OUACHOCMUKA,
1IDT, KT, mexuneyuii-99m, paouomepanusi.

Molybdenum-99 (*’Mo) is an important radionuclide produced in
nuclear reactors, widely used in medical diagnostics, especially as the
primary source for the production of technetium-99m (*"Ic). *"Ic is
used in various medical imaging techniques, including PET (Positron
Emission Tomography) and CT (Computed Tomography). Mo is
produced by neutron bombardment in reactors. This article discusses
the process of Mo production, its medical significance, and the main
technical challenges associated with it.

Keywords: Mo, molybdenum-99, *"Ic, nuclear reactor, neutron
bombardment, radionuclide, medical diagnostics, PET, CT, technetium-
99m, radiotherapy.

Mo (molibden-99) yadro reaktorlarida ishlab chiqarilib, uning
asosiy qo‘llanilishi *Ts (texnesiy-99m) ishlab chiqarishga xizmat
qiladi. *Ts tibbiy tasvirlashda va diagnostikada eng ko‘p qo‘llaniladigan
radionuklidlardan biri hisoblanadi. Bu radionuklidlar asosida
surishtirishlar olib boriladi, ushbu ilmiy tadqiqotlar -izlanishlar esa
har xil kasalliklarni aniglashga yordam beradi. 99Mo ishlab chigarish
jarayoni neytron bombardimoni asosida amalga oshiriladi va shundan
so‘ng 99Moning ximik tuzilmasi ajratiladi.

Mo ning ishlab chiqarilishi

%Mo ishlab chiqarishning asosiy usuli yadro reaktorlarida neytronlar
bilan bombardimon qilishdan iborat. Bu reaksiyada molibden-98
yadrosi neytronni qabul qilib, molibden-99 ga aylanadi. Reaksiyaning
umumiy ko‘rinishi quyidagi tartibda bo‘ladi: Mo”+ n-Mo”

Mo ishlab chigarilgandan so‘ng, u radioaktiv xususiyatlarga ega
bo‘lgani uchun maxsus himoyalangan hududlarda joylashtiriladi va
tibbiy foydalanishga mo‘ljallangan maxsus kontynerlarda saqlanadi.
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Moning to‘g‘ridan to‘g‘ri tibbiy qo‘llanilishi imkoni mavjud emas,
chunki uni jarrohlikda hamda diagnostikada ishlatiladigan moddaga
aylanish uchun qayta ishlanishi kerak.

Moning tibbiy qo‘llanilishi

99Mo Izotopining Ko'p Qirralik Tibbiy Roli

Ishlab chigarish
@ Tibbiy qo'llanilish

=212 SPECT-dagi roli

99Mo Izotopi

-
Ahmiyati

%Mo ning asosiy tibbiy qo‘llanilishi radionuklid tomografiyasida
(SPECT) bo‘lib, bu jarayon orqali ichki organlarning tasvirlari olinadi.
Mo, #“mTc (Teknetiy-99m) ga parchalanadi, bu esa yuqori sifatli
tasvirlar olish imkonini beradi. SPECT yordamida yurak, o‘pka, jigar
va boshqga organlarning holatini aniglash mumkin.

SPECT =3 (-, ,-| 9 Onkologiya
1 1

!’
Yurak tasvirlari - -i E— - Diagnostika

99Mo ning
! tibbiy
Jigar tasvirlari -~ qo'llanilishi

O'pka tasvirlari --i ‘~- Davolash

@ Kardiologiya

:r- Diagnostika

~- Davolash

=
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Shuningdek, Mo ni tibbiyotning boshqa soxalarida onkologiya
va kardiologiyada ham keng qo‘llaniladi.

Mo ishlab chiqarilishi orqali *Tc (texneciy-99m) olinadi, bu
radionuklid tibbiy diagnoctikada keng qo‘llaniladi. *Tc faqat tibbiy
tasvirlashda emas, balki buyuyrak va tayanch-harakat kasalliklarini
aniglashda ham muhim ahamiyatga ega. *Tc asosida olingan tasvirlar,
urologiya yoki yurak kasalliklarini tez va aniq aniqlashda foydalaniladi.

[ Ushlab Chigarish }“

R % Yarim Umri

Ac =
Uran-235 - -i — :r - Tez foydalanish
1 99Mo \ S
Uran-238 -1 Izotopi ~- Tibbiy magsadlar
Neutronlar --'

(@1 Xavfsizlik Choralariga E'tibor }

E— - Ishlab chigarish jarayoni

'~ Saglash jarayoni

%Mo izotopi, asosan, uran-235 yoki uran-238 izotoplaridan yadro
reaktorlar orqali olinadi. Uran izotoplari neutronlar bilan bombardimon
qgilinadi va natijada 99Mo hosil bo‘ladi. Mo ning yarim yemirilish
davri 66 soat ekanligi, uni tezda tibbiy maqgsadlar uchun ishlatishga
imkon beradi. Shuningdek, Mo ning ishlab chiqarilishi va saqlanishi
jarayonida xavfsizlik choralariga e’tibor berish muhimdir.

%Tc odam organizmining turli qismlarini, jumladan miyani, yurakni,
buyraklarni va qon tomir tizimini tekshirich uchun qo‘llaniladi. Uning
yordamida tekshiriladigan organlardan turli tasvirlar olinib, ularning
modda almashish jarayonlari kuzatilishi mumkin.

Ushbu mavzuni Buxoro davlat tibbiyot instituti davolash fakulteti
4- kurs talabalariga Qora quti metodida asosida tushuntirish amalga
oshiriladi. Talabalar yadro reaktorida molibden-99 izotopining olinishi
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haqida tushunchaga egami, uning muhim bosqichlari va ahamiyatini
anglayaptimi - shunga garab baholanadi. Jarayonlar qanday bo‘lishi
mumkinligi haqida aniq mantiqiy izoh berilishi muhim.

Qora quti metodining gisqacha izohi:

Talaba kirish Amalga oshirgan . .. . | Baholash
. S Yakuniy natijasi . Baho
malumoti topshiriglari mezoni
Talabaga asosiy |Talaba o‘zi To‘liq va Aniqlik,
mavzu berildi: ~ |mavzuni tahlil qildi, |mantiqiy izoh ilmiylik,  [A’lo/
“Yadro reaktorida |tushunchalar bilan bilan 99Mo ning |mantiqiy |Yaxshi/
99Mo ganday mustaqil ishladi, fikr |olinishi jarayoni |ketma- Qonigqarli
olinadi?” yuritdi. bayon etildi ketlik
Talabalar baholari
Talaba Kirish Tushunchani S Yakuniy Umumiy
ismi bilimi | ochish Tahlil qilish ifoda baho
Talaba 1 . . Atoqli reaksiya Ilmiy uslubda s
(Ahmad) Yuqori Juda aniq bilan mukammal Alo
Talaba 2 Yudori To'li Reaktor turlari Soddalashtirib Alo
(Laylo) 4 4 farqini ko‘rsatdi izoh bergan
Faqat termal .
Talaba 3 Yaxshi Yetarli neytron bilan Tushunarll A’lo
(Jasur) .. . izohlar
reaksivani aytdi
99Mo ning .
Talaba 4 ahamiyatini Ayrim
Yaxshi e bosqichlarni Ancha to‘liq Yaxshi
(Ozoda) to‘gri
. tushunmagan
tushundi e,
Talaba 5 . Tushunchasi Sxema orqali aziumty .
O‘rta . terminlar Yaxshi
(Kamol) bor ishlagan e
noto‘g-ri
Reaktor Reaksiya
Talab.a 6 Yaxshi turt 1‘1a(‘11.d a kimyosini to‘g‘ri llmiy .manth Yaxshi
(Nodira) noto‘g‘ri yetarli
bergan
aytgan
Faqat . Tushuncha
Talaba 7 Past yadroviy chuqurlash- Yoritilmagan Qonigqarli
(Sherzod) reaksiya d & 4
magan
yozgan
Talaba 8 O'rta Kamchilik- Terminlar Noaniq Qoniqarli
(Dilafruz) lar bor chalkash iboralar 4
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Mo qanday izotop va nima  uchun  muhim?
- Mo (Molibden-99) - tibbiy diagnostikada ishlatiladigan **™Tc
(texnetiy-99m) ning ona izotopidir. - *™Tc ko‘plab radiofarmatsevtik
vositalar tarkibiga kiradi.

Yadro reaktorida 99Mo qanday olinadi?

Asosiy usullar:

a) Uran-235 yadro reaksiyasi orqali:

b) 25U +n — Mo + I + 2n (bo‘linish mahsulotlari)

c) 98Mo ning neytron bilan faollanishi:

o Mo + n — *Mo (n,y) reaksiyasi

Bu yo‘l nisbatan kam samarali bo‘lib, faollashtirilgan izotoplar
usuli hisoblanadi.

Ishlab chiqarish bosqichlari:

Bosgich Izoh

1. Uran yoki molibden nishonKo‘pincha  U-235  yoki  *Mo

tayyorlash metallaridan yasaladi

2. Reaktorda nurlantirish N_evtronlar bilan _o‘zaro ta’s:ir .

3. Bo‘linish mahsulotlarini ajratish Kimyoviy ajratish orqali 99Mo ni
to'zal.ash. . '

4. Mahsulotni saglash va tashish T1bb1y. 1sh1atlsh uchun dorixonalarga
yetkaziladi

Mo ishlab chigarich uchun yadro reaktorlarida neytronlar bilan
bombardimon qilish usuli qo‘llaniladi va bu jarayon, o‘z navbatida,
yuqori texnologiyalar talab qiladi. Mo va uning asosida ishlab
chigarilgan *Tc inson salomatligini saqlash va muammolarni aniqlashda
muhim rol o‘ynaydi.

Mo yadro reaktorlarida ishlab chiqariladigan muhim radionuklid
bo‘lib, uning asosiy qo‘llanilishi *Tc (texnesiy-99m) ishlab
chiqgarishdadir. **Tc tibbiy diagnostikada, ayniqsa, turli xil tasvirlash
usullarida muhim ahamiyatga ega. Qora quti metodida talabalar
yakuniy natija asosida baholandi. Mo ni olishda reaksiya turini
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tushunish, reaktor ishlash prinsipi, mahsulotni ajratish va qo‘llanilishi
asosiy bilim mezonlari bo‘ldi. 5 nafar talaba bu mezonlarni mukammal
bajargan, 3 nafar talaba yaxshi darajada, 2 nafar talaba esa fagat umumiy
tushunchani o‘zlashtirgan.
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SANLI PEDAGOGIKALIQ ORTALIQDA TALABALARGA
INFORMACIYA KOMPETENTLIGIN RAWAJLANTIRIWDIN®
METODIK TIYKARLARI

Zaripov Olimjan Kuvandiq o‘g‘li, Innovatsion texnologiyalar
universiteti, “Innovatsion pedagogika” fakulteti dekani.

Bul maqgalada studentlerdin informaciyalig kompetenciyasin
rawajlandiriwdin pedagogikaliq tarepleriuyrenilip, informaciyani izlew
ham paydalaniwdin elementar usillary, zamanagoy sanli texnologiyalar
jardeminde ozlestirilgen bilimlerd: talim jarayand: paydalaniw, sanli
pedagogikaliq ortaliq imkaniyatlar: korip shigilgan.

Kalit sozler: Oqiwshilardin  informaciyalig  kompetenciyasi,
bilimlendiriw texnologiyalari, sanlipedagogikaliq ortaliq, innovaciyaliq
metodika, zamanagoy sanli texnologiyalar, informaciyani izlew, kasiplik
kompetenciya, sanli bilimlendiriw.

B oannot cmamve paccmompenvl nedazoeuuecKue acnexmovl
pazeumusi UHGHOPMAYUOHHOU KOMNEMEeHYUU YYAUUXCsl, PACCMOMPEHbL
nemMeHmapuvie CHOcoObl NOUCKA U UCNONb306AHUS UHGDOpMAayUL,
npumeneHue 6 00paA308ameNbHOM Npoyecce 3HAHUU, YCBOEHHLIX C
NOMOWBIO  COBPEMEHHBIX  YUPDPOBBIX  MEXHONO02UN, BO3MONCHOCMU
yughposoil nedaco2uueckoll cpeowi.

Knroueswie cnosa: Hngopmayuonnas KomnemeHmHoCmy y4aujuxcs,
obpazosamenvhble mMexHoI02UU, YUupposas nedazocudeckas cpeoa,
UHHOBAYUOHHbIE MEMOOUKU, COBPEMEHHble YUPPOosble MEXHOL02UlU,
NOUCK UHopmayuu, NPoghecCuoHaIbHASI KOMNEMEHMHOCb, YUPPOBoe
obpazosanue.

This article examines the pedagogical aspects of the development of
students ’information competence, examines elementary ways of finding
and using information, the use of knowledge acquired through modern
digital technologies in the educational process, and the possibilities of
a digital pedagogical environment.
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Key words: Information competence of students, educational
technologies, digital pedagogical environment, innovative methods,
modern digital technologies, information retrieval, professional
competence, digital education.

Kirisiw (Introduction). Informaciya kompetentligin rawajlandiriw
zamanagéy talimde shaxstin cifrli madeniyatqa kelisiwi, garezsiz
izertlew gabileti hdm sin kdzqarastan oylawin galiplestiriwdin tiykargi
faktorlaran biri retinde qaraladi. Bul kompetensiyaning qaliplesiwi
basqishpa-basqish process bolip, har bir basqishqa uyqas konlikpe,
iskerlik tari hdm bahalaw kriteryalar bar.

Informaciya kompetentligin qaliplestiriw - bul studenttin tuwri
magliwmat tapa aliwi, ol menen isley aliwi, on1 analiz qiliw jane oni
magqsetke muwapiq tirde usinis eta aliwin tamiyinleytugin quramali
kognitiv process bolip tabiladi.

Informaciya kompetentligi - bul garezsiz Gyreniw, sin pikirlew,
informaciyam etik tarepten juwapkerlik menen paydalaniw qgabileti
bolip tabiladi. Onin qaliplesiw basqishlar1 informaciyaga mutajlik
seziwden baslap, onin etik qollaniwiga shekem bolgan zliksiz process
bolip tabiladi. Bahalaw kriteryalar1 bolsa informaciyani izlew, sin
kozqarastan analiz qiliw, qayta islew ham de etik paydalaniw tiykarinda
belgilenedi. Zamanagoy talim sistemasinda informaciya kompetentligin
rawajlandinw - keleshek &wladti informaciya jamiyetinde tabislhi
adaptaciya qiliwdin zararli sharti esaplanadi.

ADEBIYATLAR ANALIZI HAM METODOLOGIYASI

Respublikamizda songi jillarda cifrli pedagogikaliq ortaligta
studentlerdin informaciya kompetentligin rawajlandiriw metodikasin
jetilistiriwdin ~ social -pedagogikaliq texnologiyalarin, studentti
tarbiyalaw hdm rawajlandiriwda nomerlestirilgen, innovciyaliq talim
texnologiyalart ham pedagogikaliq modellerden paydalaniw, “talim
processlerin cifrli texnologiyalar tiykarinda individuallastiriw, araliqtan
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oqiiw xizmetlerin rawajlandirtw”, joqart tdlim makemelerinin
materialliq texnika bazalarin nomerlestirilgen talim sharayatina
transformaciyalawdin normativ tiykarlari jaratilip atir. “Uzliksiz talim
sistemasin jane de jetilistiriw, sapali talim xizmetlerin mimkinshiliklerin
asiriw, miynet bazarimin zamanagoy mutajliklerine uyqas joqari
maman kadrlar tayarlaw”[1], “Talimda informaciya texnologiyalar1”
styaqli basqa zararli ham talap jogar1 bolgan panlerdi tereflestirilgen
tarzde uyreniw”, “joqart bilimli ham intellektualliq rawajlangan
awladt1 tarbiyalaw, joqari tdlim makemelerinde kompetentli ilimiy-
pedagogikaliq kadrlar rezervin jaratiw”lar ustivor etip belgilendi. Bul
waziypalardi amelge asiriw processinde studentlerdin informaciya
kompetentligin rawajlandinnwdin pedagogikaligq mumkinshilikleri
keneyedi.

Informaciya kompetentligi zamanagdy talim ham kasiplik
iskerliginin tiykargr komponenti esaplanip, onih qaliplesiwi bir
neshe basqishlardan ibarat bolip, har bir basqish ayrigsha kriteryalar
tiykarinda bahalanadi. Ilimiy adebiyatlarda bul process tdmendegishe
xarakterlenedi:

Tiykarg: tusiniklerdi iyelew basqishi: Student informaciya izlew,
analiz qiliw ham paydalamiwdin elementar usillarin tyrenedi. Bul
basqlshda tiykarg itibar terminologiyani ozlestiriwge qaratiladu.

Ameliy qollaw basqishi: Ozlestirilgen bilimlerdi 4meliy jagdaylarda
qollaw, misali, joybarlar tayarlaw, magliwmatlardi sistemalastiriw ham
mashqalalardi sheshiwde informaciyadan paydalaniw konlikpeleri
qaliplestiredi.

N.A.Muslimovning“Kasiptalimioqitiwshinkasiplikgaliplestiriwdin
teoriyaliq -metodikaliq tiykarlari” athi dissertatsiya jumisinda studentti
kasiplik iskerlikke tayinlig1 kasiplik qaliplesiw procesi menen birgelikte
izertlew etilgen. Yagniy, kasiplik qaliplesiw - shaxs kdmalidin zararli
tareplerinen biri bolip, shaxstin tek gana miynet ham kasiplik iskerlikti
tanlaw menen baylanisli mutajlik ham quzigiwshiliglarin anlatadi
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(uliwma rawajlamiw barliq mutajlikler kompleksin, onin bolmisqa,
atirapdagilarga, 6zine salistirganda qatnaslari sistemasin bildiredi) [2].

Oz izertlew shigarmasinda alim D. A. Ivanov [3] kompetentlikke
tiykarlangan jantasiw - galabaliq mektepti hdm miynet bazari
mutajliklerin bir birine muwapiqlastinnwga alip keliwge uriniw, talim
natiyjelerine tiykargi pat beretugin jantasiw bolip, bunda o6zlestirilgen
informaciya jiyindisi emes, balki insannin tarli jagdaylarda amel ete aliw
qabileti natiyje retinde qaraladi.

Sin kozqgarastan analiz basqishi: Student informaciya dareklerinin
isenimliligin bahalay aladi, jalgan magliwmatlardi aniqlaydi ham
magliwmatlardi kontekstke maslastira aladi. Bul basqishda sin pikirlew
qabileti rawajlanadi.

Ijtimoily juwapkershilik basqishi: Informaciyadan paydalaniwda
avtorliq huqiglarima hirmet, qawipsizlik qagiydalarina amel qiliw
styaqli madeniy ham etik tarepler iyelenipdi.

Bahalaw kriteryalari

Informaciya kompetentligin bahalaw témendegi korsetkishler
tiykarinda amelge asiriladi(1-keste):

1-keste.

Korsetkish Bahalaw parametrleri

Terminlerdi tuwr isletiw, usillard1 teoriyaliq

Bilim dérejesi tiykarlawi.

Ameliy Magliwmatlardit  izlew, analiz qiiw  ham
konlikpeler vizualizatsiya qiliw natiyjeliligi.

Motivatsiya waziypalardi juwapkerli islew, baslamashiliq

darejesi (joqari/o‘rta/darejesti).

Madeniy etika Avtorliq huqiqlarina  amel qiliw, qawipsizlik
normalarini biliwi.

=
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Bahalawda xaliq araliq standartlar (misali, UNESCOning Media
and Information Literacy qollanbasi) ham de intellektualliq sistemalar
tiykarindagi testler qollaniladi. Izertlewler soni1 korsetedi, bul kriteryalar
studentlerdin informaciya kompetentligin rawajlandiriwda garezsiz
pikirlew ham doretiwshilik jantasiwdi qaliplestiriwge mumkinshilik
beredi.

MATERIALLAR HAM METODLAR.

ZamanagOy talim procesinin tiykargi bagdarlarian biri retinde cifrl
texnologiyalardi qollaw kompetensiyalarni qaliplestiriwde natiyjeli
qural esaplanadi. Informaciya jamiyeti sharayatinda oqiwshilardin ham
pedagoglardin cifrli sawathh adamligl, informacion-kommunikaciya

texnologiyalarinan paydalaniw

Cifrh talim resurslarman | KONlikpeleri talim sapasin asiriwda
ek zarurli omilga aylanip atir. Sol
kozqarastan, cifrli  texnologiyalar

Araugtan oqitwham | 4+ deminde kompetensiyani

onlayn platformalar

qaliplestiriw  metodlarin  sistemal1
Elekiron portfoliolar ham | Uyreniw ham ameliyatqa engiziw
el pcdagogika paninin aktual

y waziypalarman biri bolip tabiladi.
Imerakg‘;omﬁﬁymon Cifrli texnologiyalardi qollaw
metodlari tomendegi tiykargi
Kreativ vainnovatsion | jonelislerde  amelge  asiriladi(1-

texnologiyalar sﬁwret) .
: —— Cifrh talim resurslarinan
mmmaﬁiﬂg’ paydalamiw: Elektron sabagliqlar,
mteraktiv talim platformalari,
Pedagoglardsh cifils sawatli] Onlayn kurslar hdm videodarslar
e oqiwshilarga garezsiz bilim aliw,
1-stwret. Cifrli texnologiyalardi informaciyant izlew ham analiz qihw
qéllaw metodlar: mumkinshiliklerin keneytiredi.

Cifrli texnologiyalardi
qollaw metodlari
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Bul resurslar oqiwshilardin 6zlestiriw darejesin asiriwga, sonin
menen birge, talim procesin individualizatsiyalashga xi1zmet etedi.

Araligtan oqittw ham onlayn platformalar: Zoom, Microsoft Teams,
Google Classroom styaqli qurallar jardeminde islengen araliqtan
oqitiw oqiwshilardin cifrli ortaliqta natiyjeli ushirasiw, sheriklikte
islew ham informaciya almaslaw koénlikpelerin rawajlantiradi. Bul
metod oqiwshilardin kommunikativ jane social kompetensiyalarini
qaliplestiriwge x1zmet etedi.

Elektron portfoliolar ham refleksiv platformalar: Oqiwshilardin 6z
x1zmetlerin hujjetlestiriw, analiz qiliw ham 6z-6zin bahalaw imkaniyatin
beretugin elektron portfoliolar tadlim processinde refleksivlik ham
garezsiz pikirlewdi rawajlandiriwda zarurli qural esaplanadi.

[nteraktiv ham simulyatsion programmalar: Magset, Multisim
styaqli programmalar jardeminde oqiwshilar teoriyaliq bilimlerdi
ameliyatda qollaw, mashqalali jagdaylardi sheshiw ham analitik
konlikpelerin rawajlandiriw mumkinshiligine iye boladi. Bul bolsa
oqiw procesinin natiyjeliligin asiradi ham oqiwshilardin déretiwshilik
pikirlewin xoshametlentiredi.

Kreativ ham innovciyaliq texnologiyalar: Forsayt texnologiyalari
ham basqga kreativ jantasiwlar jdrdeminde oqiwshilardin doretiwshilik
pikirlew ham mashqalalardi sheshiw konlikpeleri rawajlantiriladi. Bul
metodlar talim procesin jane de interaktiv hdm qizigh etedi hdm de
oqiwshilardin jeke rawajlaniwina xizmet etedi.

Informaciya qawipsizligi ham etikanitiyretiw: Cifrli texnologiyalardi
gawipsiz ham etik normalarga amel etken halda qollaw konlikpelerin
galiplestiriw talim procesinin ajiralmaytugin bolegi esaplanadi. Bul
bolsa oqiwshilarda informaciya qawipsizligi, avtorliq huqiqlarma
hirmet hdm informaciyanin isenimliligin tdmiyinlew madeniyatin
rawajlantiradi.

Pedagoglardin cifrli sawatli adamligin asirtw: Oqitiwshilardin
cifrh texnologiyalardi natiyjeli qollaw konlikpelerin asiriw ushin
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arnawli treninglar, bilimlerdi jetilistiriw kurslart hdm seminarlar
sholkemlestiriledi. Bul pedagoglardin zamanagdy talim texnologiyalarin
Ozlestiriwin  ham talim processinde innovatsiyalardi engiziwin
tamiyinleydi.

Analiz ham natiyjeler. Cifrli texnologiyalar jardeminde
kompetensiyani qaliplestiriw metodlar1 talim procesinin natiyjeliligin
asiriw, oqiwshilardin garezsiz pikirlew ham doretiwshilik jantasiw
konlikpelerin rawajlandiriwda zarurli ahmiyetke iye. Bul metodlar
mteraktivlik, refleksivlik, sheriklik ham informaciya qawipsizligi
principlerige tiykarlanip, zamanagoy talim maékemelerinde ken
qollaniliw1 talim sapasin jaha basqishqa koteredi. Usinih menen birge,
pedagoglardin cifrli sawath adamligin asiriw talim procesinin Gzliksiz
rawajlaniwlashuvi ushin zarar shart esaplanadi.

Informacion-kommunikaciya texnologiyalarinin tlim procesine ken
engiziliwi cifrli kompetensiyalarni géliplestiriw ham rawajlandiriwda
zararli faktor bolip xizmet etip atir. Cifrli texnologiyalar jardeminde
studentlerdin informaciya kompetentligin rawajlandiriw metodikalari
talim sapasin asirtw, oqiwshilardin garezsiz pikirlew, sin kdzqarastan
analiz qiliw ham doretiwshilik jantasiw konlikpelerin bekkemlew
imkaniyatin beredi. Usinin menen birge, araliqtan oqitiw platformalari,
mteraktiv programmalar ham elektron portfoliolar siyaqli qurallar oqiw
procesin individualizatsiyalash ham sheriklikte yreniwdi timiyinleydi.

Cifrl texnologiyalardi gollawda informaciya qawipsizligi, avtorliq
huqiqlart ham etik normalarga amel qiiw siyaql tarepler de bolek
itibarga alinadi, bul bolsa oqiwshilarda informaciya madeniyati ham
juwapkerligin galiplestiriwge x1zmet etedi. Pedagoglardin cifrli sawatl
adamligin asiriw bolsa talim procesinin natiyjeliligin tdmiyinlewde
tiykargi shartlerden biri esaplanadi.

Juwmagq. Juwmagq etip aytqanda, cifrli texnologiyalar jardeminde
kompetensiyani qaliplestiriw metodlar1 tdlim procesinii zamanagdy
talaplarina juwap beretugin, mteraktiv, refleksiv ham qawipsiz talim
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ortaligin jaratiwga xi1zmet etedi. Bul bolsa oqiwshilardin cifrli jamiyette
aktiv ham natiyjeli qatnasiwlart ushin zarar bolgan bilim, konlikpe ham
ilmiy tajriybelerdi bekkemlewde zarurli rol oynaydi.
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C. X Ymapos, ¥Y.0.Xo0sxcaes, 3. M Hapsynnaesa. /lehopmayuonnvie 3¢hpexmol 8
meepovlx pacmeopax monokpucmannos TIGaS, na ocroee ucnonvsosanus supnmyansioti 1()3
Moldenu

JE®OPMALIMOHHBIE DPPEKTHBI B TBEPAbBIX
PACTBOPAX MOHOKPUCTAJLJIOB TiGaS,, HA OCHOBE
UCIOJIb30BAHUS BUPTYAJIbLHON MOJEJINA

C. X Ymapoe, MU um:A6y Anu ubn Cuno
Y.0.Xo0scaes, EMU um: A6y Anu ubn Cuno
3. M Hapsynnaeea, bBI'Y 6azo6viii  dokmopanm 3 Kypca

B pabome uzyueno enusnue 00HOOCHO20 coHcamus NePpReHOUKVIAPHO
COAM HA (POpMY Kpasi ONMUYEcKo20 NO2N0WeHUs: MOHOKPUCMALIO8
TiGaSe,u TIGaS, npu nuskux memnepamypax. Oyenenvl 6enudUHbL
oepopmayuonnvix nomenyuanos monoxkpucmannos TlGaS,u TlGaSe,
U 0OHAPYIHCEHO UX CXOOCMB0 ¢ makosbimu 6 Kpucmaniax muna A™B".

Yemanosneno, umo oonoocnoe Oaenenue nepneHOUKVIAPHO
croam 6 TIGaS,, max ouce, kax u ¢ A"B", nenvss onucame npu nusKux
memnepamypax memu dice 0e@opmMayuOHHbIMU NOMEHYUALAMU, YO U
npu KOMHAMHOU memnepamype.

Knwuesvie cnoea: oonoocnoeo cocamus, NepneHOUKyIApPHO,
ONMUYECK020 NO2NIOWeHUS], HUSKUX MEeMNepamypax, 0eqhropmayuoHHbIX
NOMEHYUAN08.

The effect of uniaxial compression perpendicular to the layers on
the shape of the optical absorption edge of TlGaSe, and TIGaS, single
crystals at low temperatures was studied. The deformation potentials of
TlGaS, and TlGaSe, single crystals were estimated, and their similarity
with those in A™B" type crystals was found.

It was established that uniaxial pressure perpendicular to the layers
in TIGasS,, just as in AB", cannot be described at low temperatures by
the same deformation potentials as at room temperature.

Keywords: uniaxial compression, perpendicular, optical absorption,
low temperatures, deformation potentials.

TlGaSe, va TIGaS, monokristallarining past haroratlarda optik
yutilish chetining shakliga qatlamlarga perpendikulyar bir o ‘qli siqilish
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tasiri o ‘rganildi. TIGaS, va TIGaSe, monokristallarining deformatsiya
potentsiallari baholandi va ularning A™ B"" tipidagi kristallar bilan
o xshashligianiqlandi. TIGaS,dagigatlamlarga perpendikulyar bir o ‘qli
bosimni xuddi AIIIBVIdagi kabi past haroratlarda xona haroratidagi
kabi deformatsiya potentsiallari bilan tasvirlab bo ‘Imasligi aniglandi.

Kalit so‘zlar: bir o‘qli siqish, perpendikulyar, optik yutilish, past
haroratlar, deformatsiya potentsiallari.

IIpy wmccnemoBaHMM — Pa3IUYHBIX  CBOMCTB  TBEPIOTENBHBIX
MaTepuajoB BaXHOE MECTO 3aHMMAET H3yYEHHE HMX ONTHYECKHX
cBoiicTB. lMccrnenoBaHus ONTUYECKUX CBOWCTB TOJIYIPOBOJHUKOB
U JAUIEKTPUYECKUX COCIMHEHUH MO3BOJSIOT IOMYyYUTh CBEICHUS
00 MX 30HHOH CTPYKTYpe, O JIOKAJIbHBIX LIEHTPaX OKPACKH, 3aXBaTa,
PEKOMOMHALINY U JIP.

Kpucramier TlGaS, TBepablX pacTBOPOB SBIAIOTCA OIHMM H3
TIEPCIIEKTUBHBIX MOJIYIPOBOAHMKOBBIX Marepuanos tumna A'B"C V.
TIGaS, saBnArOTCA CIOUCTO — IEMOYEYHBIMU TONYIPOBOAHUKOBBIMH
COEIMHEHUSIMH, XapaKTepusyromumucs ciadoil Bannep — BaiabcoBoi
CBSI3bI0 MEX]Ty CJIOSIMHM U KOBAJIEHTHOM CBSI3bIO0 BHYTPH Ka)KJIOTO CJIOS.
Oco0eHHOCTH XUMUYECKON CBSA3U TAaKUX COEIMHEHUI 00yCIOBIMBAIOT
MHEPTHOCTh MOBEPXHOCTH CJIOEB MO OTHOLIEHUIO K aZICOPOIIUH.

[TosToMy st perieHue 3Toi HPoOIEMbl W3yYEHHE ONTHYECKHX
cBOMcTB MOHOKpHCTaioB T1GaS, n TBepabIX pacTBOPOB B 00JacTH
Kpasi pyH/IaMEHTaJIbHOTO TOIVIOIIEHUS SBISETCS aKTyaJIbHOM 3a1aueil.
CornacHO 3TOMY B HayYHOH JIUTEpAType UMEETCSl JOCTAaTOUHO paboT 1o
M3yYEHHE UX ONTHYECKUX CBOMCTB.

ABTOpBI [1] wmccnmemoBanmu CHEKTPhI MOMIONIEHUS, SKCUTOHHOM
momunecuenunn u KPC B Mmonokpucrannax TlGaS, npu Temneparype
1,8 K. OGHapy>keHa MHOTOIOJIOCHAs! (DOTOTIOMHHECIIEHITHS B 00JIaCTH
2,48 - 2,54 eV, oOycnoBieHHas W3JIy4YaTeIbHOH pPEeKOMOWHAIMEeH
HETPSMOTO SKCUTOHA C AMUCCHel poHOoHOB. HaiiieHsl sHepreTuueckue
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Mmooenu

nonoxkeHus npsimoro (2,606 eV) u nenpsimoro (2,540 eV) 3KCUTOHOB,
UX SHEPruu CBs3U, paBHbIE 23 1 1meV, COOTBETCTBEHHO.

B pabore [2] nmokasano, 4To npu ckatuu MoHOKpucTauia T1GasS,
NEPIEHIUKYISPHO CJI0SM SKCUTOHHAS I10JIOCA CMEUIAETCSl B CTOPOHY
MEHBIIIUX SHEPTHil, HO €€ TeMIIEPaTypHbIN MOKa3aTeNlb B UHTEpBae 4,2
— 120 K He mensercs.

B paGore [3] B pe3ynbrare cepuu SKCIEPUMEHTOB 10 ONTUYECKOMY
MOMJIOIIEHUIO C MCIOJb30BAHUEM HETIOJIIPU30BAaHHOTO U JIMHEIHO
MOJIIPU30BAHHOTO CBeTa OBLIO YCTAaHOBIIEHO, YTO (hopMa CHEKTPOB
noromenuss ToHkux o0pasuos TlGaS, npakTuyecKku HE 3aBUCHT
OT OpUEHTALMU OJIIEKTPUYECKOI0 BEKTOpa CBETa, MaJaloIIero Ha
oOpazen. B 9toii ke paboTe HIKCHEpUMEHTATIbHO OINpEAeseH 3HaK
neOpPMAIMOHHOTO TOTEHIMANa (MOMOXKUTENBHBIN) ISl  IIUPUHBI
3anMpenIeHHoM 3006l MOHOKpHCTaLIoB T1GasS,.

Heranbubie uccnenosanus B padore [4] cnexrpos KPC B TIGaS,
ObUTH OOHApYKEHbI HU3KOYACTOTHBIE (DOHOHBI C dHEprusiMu 4; 6 u 9
cm’!, COOTBETCTBYIOIME, BUAUMO, CIA0OBIM MEKCIOEBBIM CBSI3SIM
sToro kpuctaiia. [Ipeanonaraercs, 4To ’TH HU3KOYACTOTHBIE (POHOHBI
COOTBETCTBYIOT BO30YKICHHUIO M3TUOHBIX KOJIeOaHUH KPUCTATUTMYECKIX
cnoes TlGaS,.

AHoManpHasi TeMIeparypHas 3aBHCHMOCTb HIHEPreTHUYECKOTrO
TIOJIO)KEHHS SKCUTOHHOTO nuka B T1GaS, Gbuna usyvena B paborax [3,
4]. C y4eTom TOTro, YTO PHEPTHUS CBA3U IKCUTOHA CIa00 MU3MEHSETCS C
TEMIIEPaTypOil, MOXKHO YTBEPKIaTh, UTO IIMPUHA 3aMIPEIIEHHON 30HbI
T1GaS, Takxke UMEET MOJIOKHUTENBHBIM TEMIIEPATYPHBIA KOO()PULIMEHT.
DIeKTPOH-POHOHHOE B3aUMOJICHCTBHEC HE MOXKET OOBSICHUTH TaKOE
nosenenue E ¢ Temneparypoii, cie10BaTebHO, 5TO aCIEKT TEMIOBOro
pacuMpeHusi, T.e. U3MEHEHHUs mapameTpoB pemeTkd. ComocTaBisis
TeMIIepaTypHbIe 3aBUCUMOCTH KOA(PUIIMEHTOB JTMHEHHOTO TETIOBOTO
pacumpenus B kpucrasiax TlGaS, ¢ xomom Eexp(T), aBTOPHI [ 3] mpuILIN
K BBIBOJLY, YTO TEIJIOBOE pacmmpenne kpuctamios TlGaS, BHocut He
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TOJIBKO CYIIECTBEHHBIN BKJIAJ B 3aBUCUMOCTh ECXP(T) IIPHU 10CTaTOYHO
BbICOKMX TeMmmeparypax T > 150 K, Ho u ompenensier ee BuA mpu
Hus3kux T < 100 K Temnieparypax.

W3 Bpllle U3I0KEHHBIX OO30pHBIX HAYYHBIX PE3YJIbTAaTOB
M3BECTHO, UTO B JIUTEPAType UMEETCs JOCTAaTOYHOE KOJIMYECTBO padoT,
MOCBSIIIEHHBIX HCCIIE0BAHUIO ONTHUYECKUX CBOWCTB MOHOKPHUCTAJIOB
TlGaS,. Hecmorps Ha OGonblioe 4uciao paboT MO HCCIENOBAHUIO
ONTHYECKMX CBOMCTB MoHOKpuctamioB TlGaS, B swmteparype
MOYTH OTCYTCTBYIOT JlaHHBIE Mpo JedopManoHHble 3(dexTsl B
MoHokpucTaiiax T1GaS,. Pemennn 5Tux 3a1a4 ABISETCA aKTya bHBIMH
npobremMamMu (GU3MKH TBEPAOTO Tela M OHa TpeOyeT pe3ynbTaToB
HOBEHIIMX HCCIIEOBAaHUNA B OOJACTH ONTORJIEKTPOHHUKH, KOTOpHIE
CBSI3aHBbI C PA3BUTHEM TEXHUUECKUX BO3MOXKHOCTEH MUKPOIIEKTPOHUKHI
1 HAHOTEXHOJIOTHH.

B cBs13u ¢ BBIIIEHU3IIOKEHHBIM, HaM IIPEJICTaBUIaCh BO3MOXHOCTh
uccienoBars aedopManronnbie dGpgexTer B MoHoKpucTamiax T1GaS,
TBEPABIX PacCTBOpax ¢ UCHOIb30BAHUEM BUPTYaIbHON MOJIEIIH.

[ToaToMy 1ENbIO HACTOSILIETO MCCIEAOBAaHUE SIBUIOCH H3Yy4YEHUE
nepopmaonnsix d¢hdexror B MoHokpuctamiax TIGaS, Teepabix
pacTBopax IMpH UCIOJIb30BAHUU BUPTYaJIbHON MOJIETH.

MarepuaJbl Il UCCJIEJOBAHUSI U METOAMKA JIKCIEPUMEHTA:
Monoxkpucramner  TIGaS, nerko ckanblBalOTCA B JBYX B3aHMMHO
MEPNEeHIUKYASIPHBIX ~ HampaBieHusx. OOpasupl Ui U3MEpPeHUs
ONITUYECKUX  CBOMCTB  M3TOTOBIBUIMCH M3  CBEXKECKOJOTBIX
IUIOCKONApaJuIeabHbIX  IUIACTUHOK.  CKOJOTBIE B INIOCKOCTH
CHaHOCTH  IUIACTMHKM ~ MOHOKpucTamioB T1GaS, upessbryaiino
cTaOWIbHBI IO (PU3UYECKUM NapamMeTpam IMpH JITUTEIBHOM XpaHCHUU
U TeMIepaTypHbIX H3MeHeHMsX. I[lyrem ckaibiBaHMsI MOTYT OBITh
MOJy4YeHbl  (DOTOUYBCTBUTENBHBIE OJEMEHTBHI JIFOOOW  TOJNIIMHEI,
KOTOpbIE HE HYKIA0TCs B NUTM(OBKE U NoaupoBKe. [loaToMy TexHuKa
U3rOTOBJIEHUA 00pa3loB u3 MoHokpucTamioB TIGaS, ommuvaercs
CBOEH MPOCTOTOM.
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OOpa3upl i u3MepeHui  Je(opMaLMOHHBIX 3(P(PEKTOB B
MoHokpucTajax TlGaS, nmpu uCrmonb30BaHUKM BUPTYalbHON MOJIETIH,
ObUIM TIONYyYEHBI IyTEM MHOTOKPATHOTO OTIIETUICHHUSI CIIOEB IO
MJIOCKOCTH €CTECTBEHHOTO CKOJIa OT MOHOKPHCTAJUNIMYECKUX CIUTKOB
TiGaS,. TlomyveHnble myTEM CKaJbIBAHMA ILIOCKONAPAJLIEbHBIE
IUTACTUHKH, JJI KOTOPBIX OINTHYECKAas OCh SBISETCS HOPMAJBIO K
MOBEPXHOCTH U UMEET (POPMY TOHKHX IUTACTUHOK C TONIIUHON OT 10
10 100 pk.

IIpy 5TOM OHM HMMeNN 3€pKaJbHYI0 NOBEPXHOCTb, KOTOpas He
Hy)KJanach B MeEXaHUYEeCKol oOpaboTke. l3mepeHue TONIIUHBI
00pa3IoB MPOU3BOAMIOCH HHTEP()EPEHIIMOHHBIM METOJIOM.

HuszkoremneparypHble U3MEPEHUS NPOBOJMINCH B TEPMOCTA-
THPYIOLIEM KPUOCTATHOM YCTPOHCTBE C JBOMHBIMH KBaplEeBbIMU
oxomkamu tuma «Y TPEKC» (puc.l), xotopoe O6bu10 pazpaboTaHo
U U3roToBieHO B MHCTUTYTe ¢u3uku AH Ykpaunsl. KpuocraTHas
cuctema «Y TPEKCy [5] npeanazHauena Jijis noAaepKkaHus 3a1aHHOTO
TEMIIEPAaTypPHOTO peXuMa 00BbEKTa MCCIIeJOBAHUS B JAuana3oHax
temneparyp 1,6 — 4,2 K (npu orkauke napos renusi) u 4,2 — 300 K.
Cucrema mo3Bosisijia aBTOMaTHYECKU YCTAHABIMBATH TeMIEpaTypy
o0bekTa ¢ morpemHocThio He Xyxke = 0,005 K u ocymecTBisiTh
ABTOMAaTHYECKYI0 CTAOMIM3AIUI0 YCTAHOBICHHONW TEeMIEpaTyphl C
TOYHOCTHIO He Xyxe £+ 0,01 K.

Kpuocrar nmeer cnennaabHO M3rOTOBJIECHHBIN JlepKaTenb s
MPOBEJICHHS ONTUYECKUX HCCIEAOBAHUN KPUCTALINYECKUX 00pasiioB
C MPUIIOKEHUEM OJJHOOCHOTO KOHTPOJIUPYEMOTO JaBJICHUS.

PesyabTarhl ncciieqoBanus U Mx o0cyskaeHus1: BriepBoie yuéHbli
[Tapmentep nmpuMeHu aehOpMalMOHHBIN TOAXOA K YHEPreTUYECKUM
CIBUTAaM B 30HHOU CTPYKTYpe TBepAbIX pacTBOpoB Ge - Si. OH nmokasa,
YTO €CIU MPWIOKUTh K KpPUCTaUly JaBJIE€HHE, KOTOPOE BBI3OBET
U3MEHEHUE IIapaMeTPOB pPEIIETKH, COOTBETCTBYIOIIEE H3MEHEHUIO
coCTaBa TBEpAO0ro pacTBOpa MOIYIPOBOJAHUKOB, TO B 30HHOM CTPYKTYpe
MIPOU30MIYT aHAJIOTUYHBIE U3MEHEHUS.

FIZIKA, MATEMATIKA va INFORMATIKA =




108 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

Puc.1. IlpuHiunuansHas cxeMa ONTHYECKOro KpUOCTaTa
«YTPEKC»: 1 - obpazen, 2 - aepxareinb IJsl peryJIMPOBKH o0pasia, 3
- KaHaJ JIJ1s BBIITyCKa MapoB renus, 4 -pabouas kamepa Jyis oopasia,
5 - KUAKUU renui, 6 -repmonapa Juisi HoAAepKaHUs 3aJaHHOU
TEeMIIepaTyphl 7- aBTOMAaTHYECKUM KJIamaH JIJIsl Iy CKa >KUIKOTO TeIus

W3 - 3a mpuONM3UTETLHOCTH 3TOTO Moaxoaa Monaenb [lapmentepa -
Ha3BaJIM MOJIEJIbIO BUPTYaJIbHOIO KpUCTAILIA.

ITocmoTpumM, MOXHO 1M paccMarpuBath mnepexon ot TlGaS, k
TlGaSe, B cucTeMe TBEPABIX PaCTBOPOB, KaK MPOCTYIO AehOopMaLUIO
PCIICTKU HUCXOOHOTO Kpucrajuia, OINMUCBIBACMYIO U3MCHCHUEM
MapaMeTPOB AJIEMEHTAPHON SUYECUKHA. DKCHEPUMEHTHI MO H3YUYEHHIO
Kpasi ONTUYECKOTO IMOIVIOLIEHUS B 3TUX TBEPABIX PACTBOpPAX UMEIOTCS
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[3], HO MX aHAJIU3 C TOUKU 3peHHs 1e(OPMALMOHHBIX TTOTEHIIUAIOB He
MIPOBOJWIICS. YUYHTHIBAasE OAHOTUIIHOCTHh KPUCTAJUIMYECKUX PEIIETOK
9TUX IMOJIyIPOBOJHUKOB U ONM30CTh MAapaMETPOB UX IEMEHTAPHBIX
S4€EK, MbI CYUTAEM, YTO IPUMEHEHHUE MOJIEIIN BUPTYaJIbHOIO KPUCTAILIA
B JJAHHOM CJIy4ae MOKET ObITh OIPaBIaHO.

YroObl OLIEHUTH CABUT IIWPHUHBI 3aIIPELICHHON 30HbI, MUChIBAEMBIH
10 QHAJIOTUH ¢ AePOopMaIieid, UCTIONIb3yeM BhIpaKeHHE:

AEgZ Dg‘;Ac/c +2D,-Aa/a (1)

3nech Ac 1 Aa - €CTh COOTBETCTBYIOIIME W3MEHEHHS MapaMeTPOB
c ¥ a npu nepexoxe or ucxonnoro kpucramia TlGaS, k TlGaSe,.
Vcnionb3yst U3BECTHBIE 3HAUEHHSI TAPAMETPOB € U 4 JAHHBIX KPUCTAIIIIOB
¥ mozicTaBisis BenuauHbl D u D, nonydenHsie Hamu B [6], monydum
AEg =-540 meV. D10 3HaUeHNE AE oueHb OJIM3KO K TTOJTyYeHHBIM HAMHU
B pabote [7] maHHBIM, 2 HIMEHHO Eg(TlGaSz) =2,674eVu Eg(TlGaSez)
=2,135eV.

Takum 00pa3oM, MbI IPUXOIUM K CIIEITYIOIIEMY BBIBOIY: MEPEXO.T
T1GaS, - TIGaSe, B cucreme TBEPALIX paCTBOPOB MOXKHO PACCMATPUBATh,

Kak HEKyI0 3((eKTUBHYIO AePOpMaIUio, MPHYEM IIIAaBHYIO POJIb MPH
3TOM UTPaeT CXKaThe CaMoTo CJIOA.

Takas ke BUpTyaJbHasi MOZIENb ObUIa CIIPAaBEASIUBA U JUISl TBEPIBIX
pactBopoB GaS — GaSe [8]. DTOT paKT CBUICTEILCTBYET O TOM, YTO B
(GopmupoBaHUK 30HHOU CTPYKTYphI KpucTaios thna T1GaS, cea3p Ga
— S(Se) urpaet TOMUHUPYIOLIYIO POIb.

[TonpoOyeM Ha OCHOBE 3TOM MOJENU MPOCIETUTh MEPEXO]
TlGaS, - TlInS,, To ecth 3ameny Ga — In. 3nech MBI BCTpeuaemes ¢

psAIOM TpyAHOCTEW. BUAHO, 4TO IpHM TakoM MEpEexXojae IMapaMeTp a
YMEHBIIAETCS, a MapaMeTp € CYLIECTBEHHO pacTeT. TemM He MeHee,
IIMPHUHA 3aIPEIICHHONM 30HBI IPU 3TOM IIOYTH HE MeHsercs. Ecin
CJIeI0OBaTh OMHMCAHHOW BHIMIEC Je()OPMAITMOHHOW MOJACIH, TO Eg B
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TlInS2 JIOJDKHA OBl OBITH 3HAUYUTEILHO OOJNBIIE, YEM B TlGaSz, YTO HE
COOTBETCTBYET JICHCTBUTECIILHOCTH.

B cnyuae tBepnbix pactBopoB GaSe — InSe mpocToe M3MeHEeHHE
MapaMeTpoB PEIIeTKH He OOBSICHSIIO MOBEACHUE Eg. Oka3aloch, 4To

npu nepexoqe GaSe — InSe nnuHa cBsA3u MeTaul — Se MeHsIach MaJio,
B OCHOBHOM MEHSUIACh CBSI3b METAJLI — METAJII, YTO HE OTPAXKaJIOCh Ha
napamerpe a. Ho nMeHHO M3MEHEHHE PACCTOSHHS METAJT — METall
npuBoAWIO K d((eKkTUBHOMY H3MEHEHHIO MapaMmerpa a, KOTopoe
HEJb3s1 OBLJIO MPUMHUCHIBATH U3MEHEHUIO KOBAJICHTHOW CBSI3U METaJlI —
Se 1 IMEHHO 3TO BIMSIIO Ha E, [8]. Kak BUHO, ¥ B IOy TIPOBOHUKOBOM
kpuctamwie TlGaS, sameny Ga — In Henb3s onmcarh Kak IIPOCTYIO

nedopmanmro kpucrana TlGaS,.

3akiarouenue: OILICHEHbl BEJIWYMHBI J1€()OPMALMOHHBIX IOTEH-
uuanos MoHokpucrawioB TlGaS, n TlGaSe,. OOHapyKeHO CXOACTBO
nedopMarioHHBIX  A()(PEKTOB B CIOUCTHIX  IMOJYIMPOBOIHUKOBBIX
kpucraiax rpynnsl TIMC,V' ¢ kpucramiamu tuma A"BY. TlokasaHo,
YTO OJHOOCHOE [aBJIEHWE NEPIEHANKYIspHO ciosM B TlGaS,, tak
ke, kak 1 B A"BY!, Henp3s ommcarh NMpH HU3KUX TeMIIEpaTypax
TeM K€ Ne(POPMALMOHHBIM MOTEHIMANOM D 4To M Ipu KOMHATHOM
Temmeparype. 3aBUCHUMOCTb OT TeMIepaTypbl Jae(opMalMoOHHOIO
noreniuana D, sBisercst o0uieli 0COGEHHOCTBIO 30HHOM CTPYKTYPBI

CJIOUCTBIX KPUCTAJLIOB.
VYCcTaHOBIIEHO, 4YTO B MOHOKpHCTasLIax T1G3862 OJIHOOCHOE
ckarue BennmunHOM 1 — 2 kbar momepek ci10eB MpUBOIUT K CMEIICHUIO
MaKCHMyMa KpaeBOTO SKCHUTOHA B JUIMHHOBOJIHOBYIO CTOpPOHY. B TO
)K€ BPEMs DKCUTOH B IIyOuHe mornomenus MoHokpucramia TlGaSe,
K UCCJIeIOBAaHHON O0JIACTH JaBIEHUI MPAKTUYECKH HEUyBCTBUTEIICH.
[Tokazano, uyrto 1ua TBepabix pactBopoB TIGaS, - TlGaSe,
NpUMEHHMa MOJENb BUPTYalbHOTO Kpucramia, T.e. nepexox TlGaS,
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- TIGaSe, B cucTeMe TBEPABIX PACTBOPOB MOXKHO PacCMaTrpUBaTh Kak
HEKYyI0 3(QdeKkTuBHYyI0 AedOpMalNIO, TPUUYEM IJIABHYIO POJb 37ECh
urpaet nedopmaiiys caMoro ciosl.
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MEJIUAMAXCYJIOTJIAP BA XO3UPI'U 3AMOH
EILJIAPU

3.b. Yemanosa, K. Huészuii nomuoaeu TIIMU maokukomuucu

Ywby maxonaoa meouamaxcyromiapHune xo3upeu 3aMoH EWnapu
xaémuea mavcupu maxaun Kuaunaou. Meouamexuonocuaniap opkaiu
éuiap axbopomea 0COH KUpuul UMKOHU2SA 22d OYIUMAOU, UHCOOUL
KOOUTUAMIAPUHY — PUBONCIAHMUPULLAPYU 84 OVHEKAPAUIAPUHU
KeHeaumupuwinapu mymkun. LIy ounan 6upea, meouamaxcyiomiap
OpKaAU Kelaouean caibutl mavCcupiap - 6aKmuu camapacus capgnau,
Qetik  axbopomnap, pyxuu 6ocum 8a UNCMUMOUU ALOKANAPHUHE
cycavuwu  kabu xasprap xam masdxcyd. Maxonada Mmazxkyp
Myammonapea edum cugamuoa meoua CABOOXOHIUKHU OWUpuul 6a
oH2nU (hoUdanaHuUL MACananapu Myxokama KUTUHaou.

Kanum cyznap: meouamaxcyromnap, éwnap, axoopom, urCmumoutl
mapmoxKiap, meouda CasoOXOHAUK, CALOUll Mavcup, 3AMOHABUL
MEXHON02USNAD

B oannoti cmamve ananusupyemcs enusHue meouanpooykmos Ha
JHcU3Hb co8pemerHoU monodexcu. C 00HOU CMmOpOHbL, YUPDPOosble Medud
OMKPBIBAIOM  MON00eXHCU O0CMYn K UH@Gopmayuu, cnocoocmeyom
Pazeumuio KpeamusHocmu u pacuupsiromkpy2ozop. C opy2oti cmopombl,
OHU HECYm U PUCKU. NOMePsi 8peMeHU, PACHPOCMPAHeHUue HetKosbix
HOBOCMEl, NCUXONO2UYECKOe 0AGleHUe U CHUNICEHUE KAYeCmBa HCUBO2O
obwenus. Bcmamve paccmampusaromes nymu pewieHus 5mux npoonem
uepesz passumue mMeouacpamMomHoOCmu U OCO3HAHHO20 Nompebienus
MeOUaKoHmeHma.

Knroueevie cnosa: meouanpodykmol, MoON00edxiCh, UHGoOpmayus,
COYUANbHBIE CemU, MeOUacpAMOMHOCHb, YUPDPOBsble MEXHON02UlU,
8IUAHUE MeOUa

This article analyzes the impact of media products on the lives
of modern youth. On the one hand, media technologies provide easy
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access to information, support creativity, and broaden young people’s
worldview. On the other hand, they pose certain risks such as time
misuse, spread of misinformation, psychological pressure, and a decline
in real-life communication. The article explores possible solutions to
these issues, including the promotion of media literacy and mindful
media consumption.

Keywords: media products, youth, information, social networks,
media literacy, digital influence, online behavior

Byrynru xyHj1a MeauamaxcymnoTiap )KaMHUST Xa6TUHUHT akpajiMac
KUCMHra aisianrad. TeneBu30p, MHTEPHET, WKTHUMOMN TapMOKJIAp,
ANIEKTPOH KWUTOOMap, MOOWUN wWjoBanap, OHJAWH muardpopmanap —
OynapHuHT Oapuacu Meaua TapkuOura Kupamu. AWHHKCA, XO3UPTHU
3aMOH EluIapyu MearuaMaxcynoTiap OuiaH JOUMUN Ba TYFpUIAH-TYFpU
MyHOcabaTna. MenuaHUHT TabCUPU YAAPHUHT OHTH, MCHUXOJIOTHUSCH,
WKTAMOWN MyHOcalaTnapu, axJIOKMH Kapaumiapu Ba XaéT Tap3ura
OeBOCHUTA TABCUP KUJIAIH.

MennamaxcyaoTIapHUHT Enuiap xaétuaard YpHHU, WxoOuil Ba
cayiOnii TabCUpIIapu, MyaMMOJIap Ba ylapHu Oaprapad TN Hyuiapu
Myxokama KuwinHaau. lllyHuHTIek, Menna caBOJXOHJIMKHU OIIHPHIL
6opacuia amanuii TakaudIap xam 6epHuiIaau.

MennamaxcyaoTiap - aXO0pOTHH oMMara eTKa3WIIra MYyJDKaJlIaH-
raH TypJid MIaKagard Maxcyiaoriapaup [3]. Yaap Kyhumaru typiapra
OyuHAIu:

AnbaHaBUl Meaua: TEJIEBU30p, PaAN0, ra3eTa, KypHaiap

Pakamnu wmemua: BeO-caifTiap, OHNIAWH BHAEONAp, AIEKTPOH
HaIpiIap

Wxtumonii memma: Instagram, TikTok, Telegram, Facebook,
YouTube

WutepaktuB Menua: mobun Yimnnap, AR/VR unoBanap, onnaiin
margopmaiap
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Emap Oy MeamamaxcyloTinapHu (akar ax0opoT ONMIN Y4yH
aMac, OanKu YWWH, MYTOKOT, OMJIUM OJIWII, Y3UHH HQoaa dTUII Kadu
MakcaJiapaa xam ¢GoiijaTaHuIIMOKIA.

byryHru yKyBuM Ba €MUTApHUHT aKkcapusATH KyHUra yprada 4-6 coar
BAKTUHU MHTEPHETIA, WKTUMOUN TapMOKJIapAa YTKa3adau. YIApPHUHT
xaéTuaa MeruaMaxcyaomiap:

*V{iuH-Kynry MaHGan

*MixoM Ba MOTHBAIMASI MaHOAU

*Y3UHM HAMOGH KMIINII BOCHTACH

*TabIuM Ba TaIKUKOT BOCUTAacH cudaTuaa HaMOEH OYmau.

AMMO Oy MMKOHUSTIapIaH (akaT yHyMiIu (oiiganaHranjaruia
KOOI HaTmka Oepaau. AKC XOonAa, MEAHaMaxCyloTiaap BaKTHH 30€
KWIUII, PyXAd 3YPUKUII Ba KTUMOWN UYEKIAHUINTA OJIUO KEITHUIIN
MYMKHH.

MenuanuHar  wkoOuil  Tabcupu cudaruga KyWugaruiaapHU
KYpHUILIUMU3 MYMKUH

0 Tabaum Ba OunuM MaHOau:

YouTube, Coursera, Khan Academy xa0u rardopmanapaa oHnaiiH
Kypciiap OpKaJld WM OJIMLI;

Wikipedia Ba Google Scholar opkamu TagKUKOT HILIAPUHU
Oaxapu;'

DneKkTpoH KuTobnap, moKacTiIap Ba BebuHapiaapaas (oiinananuu,

0 Mxoauii puBOXKIIaHUIL:

TikTok, YouTube opkaiu BHIEOMOHTaX, CaxHa KuppajlapuHU
PUBOXJIAHTUPUILI;

®oTo Ba BHIEO MyXappupiap OpKajiu TpaduK IH3aiiH Ba BU3yal
YOKOJ OMJTIaH IITYFYJ/UTAHHII WYIUTApUHU YpraHuO OJTHIIL.

0 AXGOpOT ONUILIAard Te3KOpIuK [2]:

* Jlyné€naru BokeasiapaaH xabap TOMUIII;

* Suru  texHonorusuiap, ¢aH Ba MKTUCOA HYHaIWIIMIATH
SIHTUJTMKIJIap/IaH Ooxabap Oymumn kabumap.

SO
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[yngan xkenuO yuKUO aUTUIIMMU3 MYMKHHKH, Xap OUp HAPCAHUHT
AXIIW Ba EMOH TOMOHH OYNTaHUAECK MEIMAHUHT caja0uil Tabcupiapu Ba
xaB(apu MaBxKy/I.

Macanan: Ax6opot udraocnanumm (MHPOPMAITHOH ITYMIIHK ):

Xap kyHu MuHDIA6 ax6oporaap TYKWiaau. BIumap Xakukwuii
MabJIyMOT OUJIaH COXTACMHU a)KpaTa OJIMAacIMTd MYMKHH.

BaktHu HOTYFpH Takcumiiamaciuk. VOKTUMOMI TapMoOKiIapaa Kyn
BaKT yTKa3uml cababmu napc, yil Basudanapu, yiKy BakTH Kamasiiu
OyHHHI HaTH)KacuJa 3ca Oonanmapia TypJid XWI KacaJUTUKIap aBikK
OJIMIIN;

Pyxwuii xonarra can6uii Tabcup:

* Bomkanap OuIaH CONMUIITUPHIL (CPAaBHEHHE) OPKAIHU Y3UHU Kam
OaxoJali;

* «Mmean xaét» TacBUPU OpPKaIH XaET/IaH HOPO3WIHK XUCCH;

* EIFU3IIMK Ba WKTUMOMI aloKalapHUHT KaMaiumiy.

3ypaBOHJIMK Ba €ITa MOC KeJIMalIUTaH KOHTEHT:

OunbTpCU3 KOHTEHTIAp OpKaau €I OHITa 3apapiu Gpukpiap, EMOH
oJlarTiap CUHTUO KEeTUIIN MYMKHH.

TyFpu X03upru AaBpUMHU3A MEIua CaBOAXOHJIMK: 3aMOH Tajabu
O0ynb xucobmaHaau.

Menua caBogxonnuk — Oy [1]:

* AXOOPOTHU TaXJIWJI KHJTUIII

* ManOaHu TaHIaIn

* KOHTeHTHU TaHKUAMA Oaxosramt

* MaHUTYJISIUSTIAPHA TAHUO OJIATI KOOWITHSITH

Maxkrab Ba komiexiaapaa «Meaua CaBOIXOHJIMK» JapclapyHU
YKOPHI TUII OpKaIu ENUIapHU:

— AXOOpOTHU TaxXJIMJI KUITUIITa

— Cy3 3pKMHIIUTUHU TYFPU aHIIallra

— MoktuMoui TapMOKIA Y3UHU TYFPU TYyTHUILTa YpraTuil MyMKHH.

ly ¥ypunaa aWTHIIUMH3 Kepakkd, OyHIa OTa-oHajJap Ba
VKUTYBUMJIAPHUHT POJIM XKy/Aa KaTTa XucoOnaHa u.
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* Emnap MeaManaH KaHnail ¢oiinanaHasntu — OyHra 3bTHOOD
OepwuIl Kepak;

* Viapra HamyHa OYJIMII — SHT SIXIIH TabCUP YCIyOUIUD;

* bupranukna ¢aon Ba (oi1any KOHTEHTIAPHHU KYPHIL, MyXOKama
KHJTHILL. .

bonamap Ownan Typnau ViuHnap sbHH, HHTepHETCH3 XaflT:
XaKHKaTra KauTHI CHHOBU KHJIUO TypuIl opKanu Oojacura, cuH(puUra
VpHak Oynuml.

Xap xadTaga Oup KyH “UHTEPHETCU3 KyH YTKa3WII TaXpHOACH:

* Kuto0 YKulll, criopT OWiIaH IIyFysTaHHII

* Ouna OwiaH MyJTOKOT KUJTHIIT

* Tabuar KyiHUIA BaKT YTKA3UII — ENLIap PyXUATH YUYH MYXUM-
Tp.

by kabu amamuérmap é&nutapga  BocUTalapcu3 Xa€THU  Xam
KaJpnamira €paam oepaau.

Xynoca TapuKacuaa IIYHH aloXuAa TabKUAJIAll MYMKHHKH,
MeANaMaxcynoTaap - OyryHru €nuiap y4yH *Kyzaa KaTTa UMKOHUSTIAp
SIIUTMHU OYaIy. Yiap axOopoT OJIMII, IAXCUN PUBOKIIAHUIL, MIKOAUN
CAJIOXUSATHH HAaMOEH KHWJIHMII Ba TI00AJ KaMHT OujaH OOFJIaHMIIIA
MyXUM BOCHTa OYynMO Xu3Mar KWIMOKAAa. AMMo Oy SIIMKIaH Kal
iyn 6unan 6ocub yTunaau — aifHaH 11y Macasa xap Oup €1 MHCOH Ba
KAMHUAT YUYH 10713ap0 axaMusT KacO 3Taju.

Menua makonu — Oy (pakaTruHa KYHruiodap BOCHTa 3Mac, Oaiku
OHITA TAbCUP KWIYBUH, KaJpUATIapra TabCUp 3TYBUYH, XaTTO LIAXCHN
KapopJlapHU IAKJJIAHTUPYBYM Kyuwnn Manponaup. Iy caGabmu,
€Il aBJIOIHM Meaua MYyXWUTUZA OHIVIM, TAaHKUIUN Ba MaChYIUSITIN
Tap3la XapakaT KHJIUINra ypratuil — Hadakar ousa, OaJKu TabiIuM
Myaccacallapy Ba )KaMUSTHHHT XaM YMyMHid Bazudacuaup.

ByryH menuanu paj STUIIHUHT Y34 €4UM dMac. AKCHHYa, €uiapra
TYFpu WyHamuIm OepuI, Meaua CaBOAXOHJIMKHU OIIMPHIL, aXOOPOTHU
TaXJIWT KAJIHII Ba capaliall KYHUKMaJIAPHHU PUBOXKIIAHTHPHUIIT OPKAITH
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yaapHu xaB(hiapAaH XMMOS KWIMII MyMKWH. MemuanaH dQoiiganu
Ba Makcau (ormananum — Oy XXI acpHHHT PHT MyXuUM XaéTHi
MaxopamiapuaaH OupuInp.

[Ily Hykrau HasapaaH Kapajca, MeauaMaxCylomiap €nuiap ydyH
dakar Taxaua sMac, OamKM WMKOHUST, pUBOXK Ba MyBaddakusiTra
Wym XaMm OYJIuIIM MyMKHH. DHT MyXHMH - y HyJIga KaHmal Kajaam
4220 M0200007010700 0
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AKADEMIK LITSEYLARDA ALGEBRA FANINI RAQAMLI
TEXNOLOGIYALAR YORDAMIDA O‘QITISH USULLARI

ET. Xoliqulov, M. Ulug ‘bek nomidagi Samargand davlat
arxitektura-qurilish universiteti akademik litseyi matematika fani
o0 ‘qituvchisi

Ushbu magqolada akademik litseylarda algebra fanini dasturiy
vositalar  va elektron  platformalardan  foydalanib o ‘qitish,
o ‘quvchilarning funksiya va uning xossalarini o ‘zlashtirishida
samarali natijaga erishish mumkinligi bayon gqilingan. Xususan,
maqolada funksiya, uning xossalari, funksiya grafigi, eng katta va eng
kichik giymatlari, o ‘sish-kamayish oraliglari tushunchalarini Maple,
Mathematica, Matlab, Mathcad, Derive, GeoGebra kabi dasturiy
vositalardan foydalanish usullari ko ‘rsatib o ‘tilgan. Shuningdek,
o ‘quvchilarning  mustaqil  topshiriglarni  bajarishida  elektron
platformalardan foydalanish yugori samara berishi yoritilgan.

Kalitso ‘zlar: funksiya, grafik, argument, KMS, Maple, Mathematica,
Matlab, Mathcad, Derive, GeoGebra, zamonaviy ta’lim, platforma,
elektron ta’lim, dasturiy vosita.

B cmamve onucvieaemcs, kax npenodasanue ancedpvl 8
aKaoemuyeckux Jauyesx ¢ UCNONb308aAHUEeM NPOSPAMMHBIX CPEOCmE
U 9eKMPOHHBLIX NAAM@OpmM no360aiem 000umvcs IPHeKmusHbIX
PE3YIbMAmo8 8 YC80eHUU YYauwumucs QyHKyuti u ux ceotcms. B
yacmuocmu, 8 cmamboe 00bACHAIOMCA NOHAMUSL PYHKYUU, ee CBOLICEA,
epagux yuKyuu, MaKcuManbHbvle U MUHUMATbHbLE 3SHAYEHUSL, d MAKHCe
UHMEPBAbL 8O3PACMAHUSL U VOBIBAHUS C UCNONIb308AHUEM MAKUX
npocPaMMHbIX uHcmpymenmos, kax Maple, Mathematica, Matlab,
Mathcad, Derive u GeoGebra. B nem maxaice no0uepkusaemcsi 8b1COKasl
ahhekmuerHoCcmb UCNOTL30BAHUS DIEKMPOHHBIX NIAMMOPM 8 OKA3AHUU
NOMOWU YHAUWUMCSL 8 BLINOIHEHUU CAMOCMOAMENbHBIX 3A0AHULL.
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Kniouesvie cnosa: ¢ynxyus, epagpux, apeymenm, KMS, Maple,
Mathematica, Matlab, Mathcad, Derive, GeoGebra, cospemennoe
obpaszoeanue, niamgopma, d1eKmMpoHHOe 00yYeHUe, NPOSPAMMHbII
UHCMpyMeHm.

This article describes the possibility of teaching algebra in academic
lyceums using software tools and electronic platforms, and achieving
effective results in students’mastering of functions and their properties.
In particular, the article shows the methods of using software tools
such as Maple, Mathematica, Matlab, Mathcad, Derive, GeoGebra to
understand the concepts of functions, their properties, function graphs,
maximum and minimum values, and intervals of increase and decrease.
It also highlights the high effectiveness of using electronic platforms in
students’ independent tasks.

Keywords: function, graph, argument, KMS, Maple, Mathematica,
Matlab, Mathcad, Derive, GeoGebra, modern education, platform,
e-learning, software tool.

O‘zbekiston Respublikasi Prezidentining 2017-yil 7-fevraldagi
“O‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar
strategiyasi to‘g‘risida”’gi PF 4947-son farmoni va 2018-yil
21-noyabrdagi “Axborot texnologiyalari va kommunikatsiyalarining
joriy etilishini nazorat qilish, ularni himoya qilish tizimini
takomillashtirish chora-tadbirlari to‘g‘risida”gi PQ-4024-son qarori
jjrosi bo‘yicha ta’lim tizimiga ragqamli ta’lim texnologiyalarini joriy
qilish dolzarb masalalardan biri hisoblanadi.

Hozirgi zamon kompyuterlarning intllektual ko‘rsatkichi ko‘proq
ularning “Simvolli matematika” yoki “Kompyuter algebrasi” deb
ataluvchi dasturlar sistemasi bilan belgilanadi. Matematik ifodalar
ustida simvolli amallar bajarish uchun yaratilgan bunday sistemalar
“Kompyuter matematika sistemalari (KMS)”, ba’zan “Matematik
paketlar’” ham deyiladi. Ular dunyoning yetuk matematik va dasturchilari
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guruhlari tomonidan yaratilgan bo‘lib, kuchli matematiklar qiyinchilik
bilan hal qgila oladigan ba’zi masalalarni ham yechishga qodir. Hozir
ilmiy izlanishlardagi deyarli barcha ilmiy loyihalarda ulardan foydalanib
kelinmoqda. KMSning turli variantlari yaratilgan: Maple, Mathematica,
Matlab, Mathcad, Derive, GeoGebra.

Adabiyotlar tahlili. Matematika fanini o‘qitishda raqamli
texnologiyalar quyidagi asosiy vazifalarni bajaradi:

— O‘quvchilarni qiziqgtirish va darsga bo‘lgan e’tiborini oshirish;

—  Abstrakt tushunchalarni vizualizatsiya qilish;

— Amaliy masalalarni yechish uchun real modellar yaratish
imkoniyatini berish[3].

O‘quv  jarayonida  elektron  axborot-ta’lim  resurslardan
foydalanishning afzalliklari quyidagilardan iborat:

— ta’lim jarayonida berilayotgan materiallarni chuqurroq va
mukammalroq o‘zlashtirish;

— ta’lim olishning yangi shakllarini joriy qilish;

— dars jarayonida bilim olish vaqtining qisqarishi natijasida vaqtni
tejash imkoniyati;

— o‘quvchilarda ma’lum malakalarni shakllantirish vaqti qisqaligi;

— mashg‘ulotlarda bajariladigan topshiriglar sonining oshishi;

— kompyuter tomonidan faol boshqarishni talab qilinishi natijasida
o‘quvchi ta’lim sub’yektiga aylanishi;

— o‘quvchilar kuzatishi, mulohaza qilishi qiyin bo‘lgan jarayonlarni
modellashtirish va bevosita namoyish qilish imkoniyatining hosil
bo‘lishi[5].

Ushbu maqolada Kompyuter matematika sistemalaridan biri
bo‘lgan Maple sistemasi orqali akademik litseylar Algebra fanidagi
“Funksiya tushunchasi va grafiklari” bo‘limi mavzularidagi ba’zi
masalalarni o‘rganish bo‘yicha fikr yuritilgan.

Maple sistemasi 1980-yilda Kanadaning Waterloo universitetida
Keite Geddes va Gaston Gonnetlar tashkil qilgan simvolli hisoblashlar
guruhi tomonidan “Windows uchun Maple” nomi bilan yaratilgan[4].
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Maple dasturini ikki xil ko‘rinishda - Maple Input va Standart
Matematic ko‘rinishlarda kiritish mumkin. Masalan, f(x) funksiyaning
[a;b] oraliqdagi grafigini yasash dasturi plot(f(x) x=a...D)
ko‘rinishda bo‘ladi.

Agar plot so‘zining ma’nosi grafik yasash ekani e’tiborga olinsa,
bu dasturni yodda saqlash qiyin emas. Maple sistemasining boshqa
funksiyalari orqali ishlash ham murakkab emas va ularni foydalanish
jarayonlarida o‘rganish mumkin.

Maple KMSda ishlash uchun Basic algoritmik tilida ishlatiladigan
asosly kalit so‘zlar va ifodalarni yozilishi hamda Maple KMSning
funksiyalarini(komandalarini) bilish yetarli[2].

Ta’rif. Agar har bir x € X ga biror qonun yoki qoida bo‘yicha aniq
bitta y € ¥ qiymat mos kelsa, ¥ miqdor x ning funksiyasi deyiladi.

X to‘plam - funksiyaning aniqlanish sohasi deyiladi va

D(f)(D(f)=X) kabi, Y to‘plam - funksiyaning qiymatlar
to‘plami yoki o‘zgarish sohasi deyiladi va E(f) (E(f)=Y) kabi
belgilanadi[1]. |
Tahlil va natijalar. 1-misol. f(x)=x—— funksiyaning juft-
o

toglikka tekshiring.

f0)= (1) == == )=
R

Demak, berilgan funksiya toq ekan.
Berilgan funksiyani Maple sistemasida juft-toqlikka tekshirishni

quyidagicha bajarish mumkin: > restart: fi=x->x-1/x
> if f(-x)=-f(x) then print(‘funksiya - toq!’) fi;

if f(-x)=f(x) then print(‘funksiya - juft!’) fi;
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Natijada kompyuter ekranida quyidagi hosil bo‘ladi:

f=x—x- 1. funksiya — toq!
' X

Bu yerda, pr int(' 4') — A matnni ekranga chiqarish operatori.
2-misol. . y(x)=1g(25-x*)+ 1 funksiyaning aniqlanish sohasini
x

toping va grafigini yasang.
Logarifm ostidagi ifoda 25 — x? > 0 da, ikkinchi qo‘shiluvchi esa
x # (0 da aniglangan. Unda berilgan funksiyaning aniqlanish sohasi

quyidagi sistema yechimidan iborat bo‘ladi:

{25-){2 >0 {xz <25 {\x\<5 {—5<x<5
= = =
x#0 x#0 x#0 x#0,

ya’'ni, x € (=5;0) U (0;5)

Yuqoridagi tengsizliklar sistemasini Maple sistemasida yechish
quyidagicha: > solve({25-x"2>0, x<>0}, x);

ya’ni, Maple sistemasida tengsizliklar sistemasi tengsizliklar
to‘plami deb qaraladi va qaysi o‘zgaruvchiga nisbatan yechilishi albatta
ko‘rsatiladi. Yechim

{-5<x,x<0},{x<50<x}

Ko‘rinishda bo‘ladi. Endi ushbu funksiya grafigini Maple KMSda

yasaymiz:

f:x—>10g10(25—)cA2)+l
X

plot(f(x),x=-5..5,y=-4..4)
Natijada quyidagi hosil bo‘ladi:

> restart:

1
f:=x —logl0(25 — x?) +;
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Buyerda, plot(f(x) x=-5..5,y=—4..4)— y = f(x)
funksiya grafigini berilgan x € (—5;5) y € (—4;4) oraliqda chizish
funksiyasi. 1

3-misol. f(x)=2" va g(x)=—; funksiyalardan qaysi
x € (0;+ o) oraliqda chegaralangan? o

Yechish. Qaralayotgan oraliqda | f( x)| = ‘2*"

= i <1 bo‘lganligi
2X
uchun f(x)=2"" funksiya x € (0;+ o) oraliqda chegaralanganligi

kelib chiqadi.

lg(x)| == W

tengsizlik x ning ( ga yetarlicha yaqin
giymatlarida bajarilmaydi, yani

|
>—

Vi

<M,

g(x) |

B.

g(x)= LZ — chegaralanmagan.Funk- B
X y
siyalarning o‘zgarishini kuzatish uchun
ular grafiklarini x € (0;5) y € (0;10) 4
oraliqlarda Maple sistemasidan 0 AR ARy M-

foydalangan holda chizib ko‘ramiz
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1
(f(x)=2"" — yashil(green), g(x)= = —ko‘k(blue) rangda).

> restart:

fix>2"(—x); g—>

x"2
plot([ f(x),g(x)], x=0..5,y=0...10, color =[ green,blue])

. 1
fi=x 2™ g=x >

4-misol.  7(y)=2x+1+ 6 funksiya uchun f(3) £(0) larni
o-1
toping. Bu funksiya uchun £ giymat mavjudmi?
Yechish.

f(3)=2-3+1+%=6+1+3=10,

f(O):2-0+1+%:0+1—6:—5.

Funksiyaning x =1 dagi qiymati- f(1) mavjud emas, chunki bu
giymatda funksiya maxrajidagi ifoda nolga aylanadi.
Maple sistemasida f(x) f(3) f(0) lar quyidagi ko‘rinishda
hisoblanadi:
> restart: f:=x->2*x+1+6/(x-1); f(x); f(3); f(0)
Natijada quyidagilar hosil bo‘ladi:

= 2 1
f=x—>2x+ s

10 -5
Umumiy holda ixtiyoriy funksiya uchun mavjud bo‘lmaydigan
nuqtalarni singular(f(x)) ko‘rinishida topamiz va natija
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x=15,{x=0}, {x=-0}

shaklda hosil bo‘ladi.

Xulosa. Ragamli texnologiyalar va elektron platformalarni ta’lim
jarayonida qo‘llash akademik litseylarda o‘quvchilarning algebra
fanidagi mavzularni o‘zlashtirishida, o‘quv mashg‘ulotining o‘qituvchi
va o‘quvchi uchun samarali qilishi va o‘quvchilarning berilgan
topshiriglarni mustaqil bajarishiga yordam berishi asoslab berildi.
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2. Jabborov M.D., Nazarov X., Abdullayev I. Matematik analizga
kirish. Uslubiy ko‘rsatma. Samargand. SamDAQI, 2005 yil. 72 bet.

3. Xoliqulov F. Ta’lim tizimida matematika fanini o‘qitishda
zamonaviy axborot texnologiyalaridan foydalanish. “Fan va ta’lim
integratsiyasi” ilmiy jurnali, 2024 2(4): 250-253 bet.

4. Mirzakarimov E. Oliy matematika fanidan labaratoriya ishlarini
MAPLE dasturida bajarish. O‘quv qo‘llanma. Toshkent. “Excellent
Polygraphy”-2020 yil. 208 bet.

5. Toshtemirov D. Ragamli texnologiyalarga asoslangan axborot-
ta’lim resurslaridan foydalanish. “Raqamli ta’lim mubhitida fanlararo
integratsiyani qo‘llashning ta’lim samaradorligiga ta’siri: xalqaro
tajribalar varivojlanishistigbollari”, Xalqaro ilmiy-amaliy konferensiya,
2024-yil, 15-16 mart. 58-62 bet.

6. lex.uz - O‘zbekiston Respublikasi Qonun hujjatlari ma’lumotlari
milliy bazasi.
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FMI jurnalining Aziz muxlislari! Ushbu «Masalalar bo‘limi»
jurnal tashkil qilingandan buyon faoliyat ko‘rsatib keladi.
Bu yerda berilgan masalalarni yechib tahririyatga yuboring.
Xat mualliflarining ismi jurnal sahifalarida e’lon qilinadi.
Shuningdek, o‘zingizga manzur bo‘lgan va boshqalar uchun ham
qiziqarli bo‘lishi kutilgan misol va masalalarni to‘plab, tanlab
yuboring. Ism va familiyangiz bilan jurnalda berib boramiz.
Bu ishga iqtidorli o‘quvchilar bilan shug‘ullanayotgan ustoz
muallimlar va matematika to‘garagi rahbarlarini jalb qilamiz.
Xat va masalalaringizni quyidagi manzilga yuboring:
Toshkent shahr, Shayxontoxur tumani Ziyo ko‘chasi 6 - uy.
T.N.Qori Niyoziy nomidagi Tarbiya pedagogikasi
milliy instituti FMI jurnali.

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

OLIMPIADA MASALALARI
%kk

M.81. 7m? — 5n? = 2000 shartni ganoatlantiruvchi m va n butun
sonlar mavjudmi?

M.82. Anvar va Sarvar 7X 9 (7 ta satr va 9 ta ustundan
iborat) jadval katakchalariga galma-gal butun sonlarni yozib, o‘yin
o‘ynayapti. O‘yinni Anvar boshlaydi. Har bir gadamda jadvalning
bo‘sh katakchasiga son yoziladi. O‘yin jadval sonlar bilan to‘lganga
aadar davom ettiriladi. Keyin jadval satrlaridagi sonlar yig‘indilari
5:,55,55,5,,55,54, 5, hisoblanadi. Agar yig‘indilar orasida juftlari

toglariga nisbatan ko‘p bo‘lsa, Anvar o‘yinda yutgan bo‘ladi. Aks holda
Sarvar yutgan bo‘ladi. Kim o‘ziga yutuqgni ta’minlashi mumkin?
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M.83. Quyidagi tasdiqni isbotlang: x’—3x — I = 0 tenglamaning
ildizlari (x* = 2x—1)*—-2(x*—-2x—1)—x—1=0

tenglamaning ham ildizlari bo‘ladi.

M.84. n butun son va p tub son haqida quyidagilar ma’lum:5n —/
van — 10 sonlari p ga qoldigsiz bo‘linadi. 20251 + [ yig‘indi ham p ga
bo‘linishini isbotlang.

M.85. Doiraning MN vatari bilan chegaralangan w segmentiga
ikkita aylana ichki chizilgan. Bu aylanalar w segmentni chegaralaydigan
aylanaga A va B nuqtalarda, MN vatarga C va D nuqtalarda urinadi. A,
B, C va D nugtalar bitta aylanada yotishini isbotlang.

L

F.76. Massasi m ga teng bo‘lgan jism
qiyalik burchagi @ bo‘lgan qiya tekislik
ustida turibdi (rasm). Jism va qiya tekislik
orasidagi ishqalanish koeffitsiyenti &
ga teng. m massali jismni yuqoriga
harakatlantira oladigan F kuchning
giymati minimal bo‘lishi uchun, bu kuch
va qiya tekislik orasidagi £ burchak
qanday bo‘lishi kerak. F' kuchning bu minimal qiymatini toping.

F.77. Molyar massasi M bo‘lgan ideal gaz bir xil tortishish
maydonidagi juda baland vertikal silindrsimon idishda joylashgan bo‘lib,
unda erkin tushish tezlanishi g ga teng. Gazning temperaturasi 7 ga
teng va hamma nuqtada bir xil deb faraz qilib, gazning og‘irlik markazi
joylashgan balandlikni toping.

F.78. Radiusi r bo‘lgan ingichka simdan yasalgan halqaga ¢
zaryad berilgan. Agar halga margaziga g, miqdordagi nuqtaviy zaryad
joylashtirilsa halqadagi taranglik kuchi qanchaga ortadi.

F.79. Nuqtaviy manba simmetrik ikki tomonlama qavariq shisha
linzaning oldingi sirti markazidan 20 cm masofada joylashgan. Linzaning
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qalinligi 5,0 cm va uning sirtlari egrilik radiusi 5,0 cm ga teng. Ushbu
linza yordamida hosil bo‘ladigan manbaning tasviri linzaning orqa
sirtidan gancha masofada joylashadi?

F.80. Natriy Na atomidagi rezonans sariq dublet chizig‘i (3p — 3s
o‘tish)ning ikki komponenti to‘lqin uzunliklari mos ravishda 589 nm va
589,56 nm ga teng. 3p termining sathlari orasidagi ajralishni (splitting)
eV birlikda toping.

fkk

1.81.
1.82.
1.83.
1.84.
1.85

SO
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Javoblar:

M.76 Birlik va o‘nlik ragamlari orasiga 0 raqami yozilsa qiymati 9
marta kattalashadigan natural sonlarni toping.

Yechimi: Berilan abc ...mk raqamlarni ifodalaydi) natural
soni quydagicha yozib olamiz. abc ...mk = 10N + k bu yerda
10N = abc...m 10 liklar honasinigacha ifodalasin, o‘nliklar va
birliklar honalari orasiga 0 qo‘ysak, abc ..m0k = 100N + k hosil

bo‘ladi masala shartiga ko‘ra yozib olamiz.

100N + k = 9(10N + k)

100N — 90N = 9k — k

10N = 8k

5N =4k

Demak 4k soni 5 ga qoldigsiz bo‘linadi belgilashga ko‘ra k=ragam
u holda k=0 yoki k=5 bo‘la oladi.

k=0bo‘lsa SN=4k ifodadan SN=0 bo‘lib qoladi

abc ...m0k = 100N + k = 0 #natural songa

k =5 bo‘ganda SN = 4 -5 N = 4 hosil bo‘ladi. Demak izlanyotgan
son yagona 45 soniga teng ekan.

M.77 Tenglamani yeching: 9-4*05 =19 - 6x +4 - 9+'03

Yechimi. Bizgama'lumki @ # 0 shuning uchun tenglikni ikkala

qismini 4*%*ga bo'lib yuboramiz.

6x 9x+0.5 2x . 3x 32x+l
9=19-= > +4.2__.
2‘2“\ 2 X+

2x x
12- E +19- E -18=0
2 2
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[%) +y>0 debbelgilaymiz 12y* +19y-18=0

S4_ 9, _le_2 3,.2_(3) -4
N Ty V70473 2 3 2

M.78 Agar a va b butun sonlari uchun ushbu a* — 4b = 2 tenglik
o‘rinli bo‘lsa tenglamani qanoatlantiruvchi @ va b larni toping

Yechimi: « va b butun sonlar to‘plamiga tegishli sonlar
a®? — 4b = 2 shartiga ko‘ra tenglikning o‘ng tomoni juft songa
tengligidan tenglamaning chap tomoni ¢’ —4b ayirma ham juft songa
teng bo‘ladi, ma’lumki ixtiyoriy butun soni juft songa ko‘paytirsak juft
hosil bo‘ladi 4b juft son ekanligidan @ hamjuftuholdaa = 2k k € Z
yoza olamiz 4k> — 4b =2

k 2—b=0,5 k va b sonlari butun sonlar to‘plamiga tegishli va butun
sondan butun ayirsak hamisha butun son hosil bo‘ladi. Demak berilgan
tenglama butun sonlar to‘plamida yechimga ega emas.

M.79. 3-2*+1=y? tenglamani natural yechimlarini toping.

Yechimi: 3.2*¥ =y%—1

3-2=0@-DH+1

Shartga x,yeN ligidan tenglamaning chap tomoni juft va 3 ga
karrali son.

Tenglikning o‘ng tomoni esa ikki ketma-ket kelgan toq sonlar
yoki ketma-ket kelgan juft sonlar ko‘paytmasini ifodalaydi. Biz
(y — 1)(v+ 1)ni ketma ket kelgan toq sonlar bo‘lsin deb faraz gilaylik
bilamizki toq sonlar ko‘paytmasi toq songa teng bo‘ladi tenglikning
chap tomoni esa juft songa tengligidan (¥ —1)(y+ 1) ko‘paytma
ketma kelgan juft sonlar ko‘paytmasiga teng ekan.
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U holda y = 2n + 1 ko‘rinishida yozib olishimiz mumkin
3-2=(y-Dy+1D)=02n+1-1)2n+1+1) =4n-(n+ 1)
3-2%2=n-(n+1)
Ushbu tenglikda n yoki n+1 ko‘paytuvchilardan biri 3 ga karrali
bo‘lshi kerak
NNn=3k bolsin3-2*%=3k-(3k+1)
2*° 2 =k(3k+ 1)

Tenglik natural sonlar to‘plamida o‘rinli demak k¥ = 2™ va
3-2m 3 1 = 2t ifodalangan sonlar bo‘ladi. 3- 2™ 4+ 1 ifoda m=0
bo‘lgandagina juft son u holda

2x—2 _ 4 ¥ =4 V= Vi

In+1=3kbolsinnn=3k—1

3-2%2=3k(Bk—-1) 2*?=Ek(Bk—1)

k=2"va3.2m—1=2¢

Demak, bu holda ham faqatgina k = 1 tenglama natural sonlar
to‘plamida yechimga ega bo‘ladi.

k=1 2%2-2 x=3 y=5

Javob:

x =4 y=17
x =3 y=>5
M.80 Haqiqiy musbat @ va } sonlar uchun

i/g+i/gsi/2(a+b)(l+l)
b a a b

tengsizlikni isbotlang
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Yechimi. Berilgan tengsizlikni har ikki qismini kubga oshirib,

a b a b
soddalashtirsak 3 i/: + i/: <4+—+4+— tengsizlikni hosil
b a b a

gilamiz. O‘rta arifmetik va o‘rta geometrik miqdorlar orasidagi

a a b b
munosabatni  qo‘llab, l+1+—2 3i/: va l+l+—2 3i/:
b b a a

tengsizliklarni, ularni qo‘shib yuqoridagi tengsizlikni hosil gilamiz.
Bundan, haqiqiy musbat g va b sonlar uchun

i/§+i/gsi/2(a+b)(l+lj
b a a b

tengsizlikni o‘rinli ekanligi kelib chiqadi

*dhk

F.71. Poyezdga kech qolgan yo‘lovchi platformaga kelganda
oxirgidan avvalgi vagon t, vaqtda o‘tib ketdi. Oxirgi vagon esa t, vaqtda
o‘tib ketdi. Agar poyezd tekis tezlanuvchan harakat gilayotgan bo‘lsa,
yo‘lovchi poyezdga qancha vaqt kech qolgan? Vagonlarning uzunligi
bir xil.

F.72. Massasi m bo‘lgan sharcha [ uzunlikdagi ipga osilgan. Uchi
90" burchakka og‘dirib, qo‘yib yuborildi. Osilish nuqtasidan ganday
X masofada mix qoqilgan bo‘lsa, unga ip ilinib uzilib ketadi? Ip T —
taranglik kuchida uzilib ketadi.

F.73. Gorizontal qo‘zg‘almas silindrda massasi M bl /lgan porshen
bilan berkitilgan hajmda gaz bor. Gaz qizdirilganda porshen tekis
tezlanuvchan harakat qilib, v tezlikka erishdi. Agar bir mol gazning ichki
energiyasi U = ¢T ga teng bo‘lsa, gazga berilgan issiqlik migdorini
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aniqlang. Silindr va porshenning issiqlik sig‘imi hamda tashqi bosim
hisobga olinmasin.

F.74. Gorizontal tekislikda ikkita kichik zaryadlangan jismlar
uzunligi | bo‘lgan ip bilan bog‘langan holda turibdi. Jismning har
birining massasi m va zaryadi q ga teng. Ip yoqib yuborilgandan so‘ng,
jismlar yuza bo‘yicha sirpanib harakatlana boshlaydi. Agar ishqalanish
koeffitsienti | ga teng bo‘lsa, jismlar qanday maksimal tezlikka
erishadi?

F.75. Lampochka stol yuzasidan h balandlikda osilgan. Lampochka
nuri to‘g‘ri tushayotgan stol yuzasidagi nuqtadan gqanday nuqtada
yoritilganlik n marta kamayadi?

*k%

1.76 Matndagi eng ko‘p qatnashgan harfni topish

| Masala sharti:

Foydalanuvchi kiritgan matndagi harflar sonini sanang va eng ko‘p
qatnashgan harfni toping.

Yechim (Python kodi):
matn = input(‘“Matn kiriting: ““).lower()
stat = {}

for harf in matn:
if harf.isalpha():
stat[harf] = stat.get(harf, 0) + 1

eng_kop = max(stat, key=stat.get)
print(f’Eng ko‘p qatnashgan harf: ‘ {eng kop}’ ({stat[eng kop]}
marta)”)

1.77 Kengaytirilgan mini kalkulyator

"I Masala sharti:
Oddiy arifmetik amallardan tashqari son kvadrati, ildizi va foizni
hisoblaydigan kalkulyator yozing.
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Yechim (Python kodi):
import math
amal = input(“Amal turini kiriting (+, -, *, /, *2, sqrt, %): )
if amal in [“+7, ©-7, “*7 /7]
a = float(input(*““1-sonni kiriting: ))
b = float(input(*“2-sonni kiriting: *))
if amal == “+":

print(a + b)
elif amal == “-";
print(a - b)
elif amal == “*”:
print(a * b)
elif amal == “/”;

print(a / b)

elif amal == “/2”:
a = float(input(“Sonni kiriting: *))
print(a ** 2)
elif amal == “sqrt™:
a = float(input(“Sonni kiriting: *))
print(math.sqrt(a))
elif amal == “%":
a = float(input(“Foiz: ))
b = float(input(“Son: *))
print((a/ 100) * b)
1.78 Kabisa yillari ro‘yxati
| Masala sharti:
Boshlang‘ich va oxirgi yilni kiriting. Ular orasidagi barcha kabisa
yillarini chiqaruvchi dastur yozing.
Yechim (Python kodi):
boshlanish = int(input(‘“Boshlanish yilini kiriting: *°))
tugash = int(input(“Tugash yilini kiriting: ©))
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for yil in range(boshlanish, tugash + 1):
if (yil % 4 == 0 and yil % 100 !=0) or (yil % 400 == 0):
print(yil)

1.79 . Juft va toq sonlar yig‘indisi

] Masala sharti:
Foydalanuvchi sonlar ro‘yxatini kiritsin. Juft va toq sonlar yig‘indisini
alohida hisoblang.

Yechim (Python kodi):

sonlar = input(“Sonlarni kiriting (bo‘shliq bilan): *).split()
juft yigindi =0
toq yigindi=0

for s in sonlar:
son = int(s)
if son % 2 == 0:
juft yigindi += son
else:
toq_yigindi += son

print(“Juft sonlar yig‘indisi:”, juft yigindi)
print(““Toq sonlar yig‘indisi:”, toq_yigindi

1.80 Yulduzchali simmetrik piramida

| Masala sharti:
N kiritiladi. Shu son asosida yulduzchalardan tashkil topgan simmetrik
piramida chizilsin.

Yechim (Python kodi):

n = int(input(“Qatorlar soni: ))
for 1 in range(n):

print(““* (n-i-1)+“*¥”* (2 *i+ 1))
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MATEMATIKA DARSLARIDA RAQAMLI
TEXNOLOGIYALARDAN FOYDALANISH METODIKASI

Sh.N. Amonova, O zbekiston-Finlandiya pedagogika
instituti 1-bosqich doktoranti

Ushbu magqolada  6-sinf matematika darslarida raqamli
texnologiyalarni qo ‘llashning metodikasi hagida so‘z boradi. Mago-
lada, matematikaviy tushunchalarni o ‘quvchilarga samarali tarzda
vetkazish uchun raqamli vositalar, masalan, GeoGebra, Desmos kabi
interaktiv dasturlar va platformalar qanday foydalanilishi kerakligi
batafsil krib chiqiladi. Ragamli texnologiyalar o ‘o ‘quvchilarga
matematikani vizual tarzda o ‘rganish, masalalarni interaktiv usulda
yechish va o‘quv jarayonini yanada qizigarli va samarali qilish
imkonini beradi. Magolada, turli misollar yordamida, o ‘quvchilarga
matematika bo ‘yicha tushunchalar, masalan, tenglamalar, geometriya
va boshqa matematikaviy amallarni ragamli texnologiyalar yordamida
qanday o ‘rgatish mumbkinligi haqida tavsiyalar beriladi. Ushbu
metodika o ‘quvchilarning matematikaga bo ‘Igan qizigishini oshirish
va o ‘qitish  sifatini yaxshilashga yordam beradi. Magola ta’lim
sohasidagi mutaxassislar, o ‘qituvchilar va ilmiy tadgiqotchilar uchun
foydali bo'lib, texnologiyalarni ta‘lim jarayoniga integratsiyalash
bo yicha amaliy ko ‘rsatmalarni taqdim etadi.

Kalitso ‘zlar. Desmos, GeoGebra, raqgamli texnologiyalar, matematik
ta‘lim interaktiv darslar, grafiklar, matematik vizualizatsiya, oddiy
tenglamalar fractions (yarimlar), proportsiyalar, rtacha arifmetik,
geometrik shakllar yuza hisoblash, dars metodikasi, matematik
masalalar, matematik simulyatsiyalar o ‘quvchilarga  motivatsiya,
matematik tushunchalar ta‘lim resurslari, o‘qitish samaradorligi,
shakllar va yuzalar.
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metodikasi

B oannoti cmamve paccmampusaemcs memoouka NpUMeHeHUs
YUppoBLIX MexHONO2Ull HA YpOKAX mamemamuku 6 6-m Kiacce. B
cmamue n0OPOOHO paccmMampueaemcs, Kaxk Heooxo0umo UCnoIb3068ams
yugpposvle uHCMPYMeHmMbl, MAaKue KaKk UHMePaKmueHvle npocpammol
u naamgopmor GeoGebra, Desmos u Opyeue, ona s3¢phpexmusrnozo
OOHeCeHUss MamemMamuyeckux nousmui 00 yueHuros. Llugposvie
MEXHON02UU NO3BONAIOM YUEHUKAM U3YUANb MAMEMAMUKY 6 8U3YANbHOU
Gopme, pewamsv 3a0auu UHMEPAKMUBHBIM CHOCOOOM U Oenarom
yuebHvlll npoyecc Oonee uHmMepecHviM U 3¢gekmusnvim. B cmamve
0aromcs pekoMeHOayul, Kak MOXCHO 00y4amy Y4eHUKo8 Mamemamuke
€ NOMOWBIO YUDPOBLIX MEXHONO2UL, UCNONb3YSL PA3TUYHbIE NPUMEDDL,
maxue Kaxk YPAaGHeHus, ceomempusi u Opyeue MamemamuiecKue
onepayuu. Oma memoouka cnocoocmeyem nosvluleHulo uHmepeca
VUEHUKO8 K Mamemamuke U YIYYUIeHUr Kaiecmed Npenood8aHus..
Cmamoes 6yoem nonesua cneyuanucmam 8 obracmu ooOpa30e8aHus,
VUUMenam u HayyHulM UCCLe008aAMeNsiM, NPedoCmasiss NPAKMu4ecKue
peKomMeHoayuu no uHmepayuu MexHoI0Ull 8 00OpaA308aMmMeNbHbIIL
npoyecc.

Knrwoueewvie cnosa. Desmos, GeoGebra, yugposvie mexuonoeuu,
Mamemamuyeckoe 00pasosanue, UHMEPAKMUBHbIE YPOKU, ZpapuKu,
Mamemamuyeckdas —8U3YaIU3ayus, npocmule ypasHenus, Opoou,
nponopyuu, cpeouee apugmemuueckoe, 2eomempuyeckue guaypul,
8bIYUCTICHUE NAOWAOU, MEMOOUKA NPenooasaHusl, mamemamuieckKue
3a0auu, mamemamuyeckue —CUMYIAYUU, MOMUBAYUS  VHAUSUXCH,
Mamemamuyeckue NOHAMUS, obpaszosameinvhbvie pecypcul,
aghghexkmusrnocmv 006yueHus, hueypsl u nIOUWAOU.

This article discusses the methodology of applying digital
technologies in 6th-grade mathematics lessons. It focuses on how digital
tools, such as interactive programs and platforms like GeoGebra and
Desmos, should be used to effectively convey mathematical concepts
to students. Digital technologies provide an opportunity for students to
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learn mathematics visually, solve problems interactively, and make the
learning process more interesting and effective.

The article offers recommendations on how to teach mathematical
concepts, such as equations, geometry, and other mathematical
operations, using digital technologies through various examples. This
methodology helps increase students’ interest in mathematics and
improves the quality of teaching. The article is useful for education
specialists, teachers, and researchers, providing practical guidance on
integrating technology into the teaching process.

Keywords. Desmos, GeoGebra, digital technologies, mathematics
education, interactive lessons, graphs, mathematical visualization,
simple equations, fractions, proportions, arithmetic mean, geometric
shapes, area calculation, teaching methodology, mathematical problems,
mathematical simulations, student motivation, mathematical concepts,
educational resources, teaching effectiveness, shapes and areas.

Umumta‘lim maktablarida ragamli texnologiyalarni qo‘llash hamda
ularni o‘qitish metodikasini takomillashtirish borasida o‘zbek olimla-
ridan A.A. Karimovning “Ta‘limni raqamlashtirish jarayoni-
da multimediali talimning muhim jihatlari” nomli ilmiy ma-
qolasida multimediali ta’limning paydo bo‘lishi, afzalliklari va
bugungi ahamiyati to‘g‘risida fikr, mulohazalar yuritiladi [1].

0.0. Nurullayevaning “Matematika darslarida fazoviy geometrik
shakllarni “GEOGEBRA” dasturi yordamida o‘rgatish” nomli ilmiy
magqolasi matematika darslarida raqamli qurilmalardan foydalanishga
bag‘ishlangan hamda ta’limni yuqori sifat darajasida tashkil etish
omillari ko‘rsatilgan. Shu o‘rinda o‘qitishning yangi innovatsion
texnologiyalari, xususan, GeoGebra dasturidan matematikaga oid
masalalarni yechish haqida fikr yuritilgan [2].

M.U. Ergashyevning “Raqamli o‘qitish platformalari orqali ta‘lim
oluvchilarning AKT kompetentsiyasini rivolantirish” nomli maqolasida
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Moodle, Google Classroom va Khan Academy platformalari orqali
o‘quvchilarda AKT ko‘nikmalarini rivojlantirishda tutgan roli tahlil
gilinadi. Shu bilan birgalikda, maqolada platformalarning texnologik
ko‘nikmalarni, ta‘lim sifatini va texnologiyalarga qizigishni oshirishdagi
ahamiyati, interaktiv metodlarni kengaytirish va infratuzilmani
yaxshilash zarurligi ta‘kidlanadi [3].

[.A. Xadjayevaning “Al-Farobiy matematik merosidagi masalalarni
yechishda GEOGEBRA dasturidan foydalanish” nomili ilmiy tadqiqot
ishida al-Forobiy merosidan matematik masalalarni zamonaviy
ta‘limga joriy etishning maqsadga muvofiqligi va GeoGebra dasturidan
foydalanish imkoniyatlari muhokama qilinadi [4].

Yuqorida keltirilgan olimlar tahlilida kelib chigadigan bo‘lsak,
matematik masalalarni yechishda, ularni ko‘rgazmali tasvirlashda
raqamli texnologiyalar, multimedia vositalarining o‘rni beqiyosdir.
Yuqoridagi keltirilgan ragamli texnologiyalarni o‘qitish da qo‘llash
o‘quvchilarning darslarga bo‘lgan qiziqishini oshiradi. o‘quvchilar
uchun interaktiv va qizigarli mashqlar va simulyatsiyalar taqdim etish,
ular matematik tushunchalarni tezroq va samarali o‘zlashtirishlariga
yordam beradi.

Matematika darslarida ragamli texnologiyalardan
foydalanishning metodik asoslarini ko‘rib chigamiz. Matematika
darslari o‘quvchilarda matematik bilimlar asosini yaratish davri
hisoblanadi. Bu yoshdagi o‘quvchilar uchun ragamli texnologiyalarni
ta’lim jarayoniga kiritish nafaqat ular uchun foydali, balki ta‘lim
jarayonining samaradorligini oshiradi. Quyida ba‘zi asosiy metodik
usullarni ko‘rib chigamiz.

Interaktiv ta‘lim platformalaridan foydalanish. Bugungi kunda
turli interaktiv ta‘lim platformalari mavjud bo‘lib, ular matematikani
o‘rgatishda samarali vosita hisoblanadi. Masalan, “Kahoot”,
“Quizizz”, “Edmodo” kabi platformalar o‘quvchilarga matematik
testlar va viktorinalar o‘tkazishga imkon beradi. Bu platformalar orqali

!{5’ FIZIKA, MATEMATIKA va INFORMATIKA 2025/5

oSD




140 TALAB, TAKLIF VA TAHLIL

o‘quvchilar matematik masalalarni tezda hal qilishga o‘rganadilar, bu
esa ularning bilimlarini mustahkamlashga yordam beradi. Shuningdek,
bu platformalar orqali o‘qituvchi o‘quvchilarning bilim darajasini real
vaqt rejimida nazorat qilishi mumkin.

Ushbu maqolada matematik dasturlardan foydalanish qanday
tartibda bajarilishini ko‘rib chiqamiz. Matematika o‘qitish da foydali
bo‘lgan dasturlar orasida “GeoGebra”, “Desmos”, “Wolfram Alpha”
kabi vositalar alohida ahamiyatga ega. “GeoGebra” kabi interaktiv
matematik dasturlar yordamida o‘quvchilar geometrik shakllarni
yaratish, algebraik ifodalar bilan ishlash va masalalarni vizual tarzda hal
qilish imkoniyatiga ega bladilar. Bu dasturlar o‘quvchilarga matematik
tushunchalarni ko‘rgazmali ravishda tushunishga yordam beradi va
ularning mustagqil fikrlash qobiliyatlarini rivojlantiradi.

Endi matematika darslarida Desmos va GeoGebra platformalarini
qo‘llagan holda misollarni yechish bo‘yicha metodikani ko‘rib
chigamiz. Ushbu platformalar o‘quvchilarga matematik tushunchalarni
vizual tarzda ko‘rsatib, masalalarni interaktiv tarzda yechishga yordam
beradi. Quyida har bir misol uchun Desmos va GeoGebra yordamida
qanday yechim olish mumkinligini ko‘rsatamiz.

o Windows

desmos

Beautiful free math.

At Desmos Studio, we want to help everyone leam
math, love math, and grow with math

Open Graphing Calculator

1-rasmda desmos platformasining ko‘rinishi tasvirlangan

SO
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Desmos platformasining ko‘rinishi tasvirlangan. Bu platforma
orqali quyidagi tenglamani bajaramiz.

Misol 1: Oddiy tenglama. Endi tenglamani analitik ko‘rinishdagi
yechimini topamiz:

3x+5=20

3x=20-5

3x =15

x=15:3

xr="5
+ [ alle } D«\ £
az:+5=2l1 ><|[ +]
| X =

X

Ba desmos

2-rasm. 1-tenglamaning grafik ko‘rinishi desmosda tasvirlangan

Desmos yoki GeoGebra platformalarida  ushbu tenglamaning
grafik yechimini ko‘rish mumkin. Masalan, GeoGebra yordamida va
funksiyalarining grafiklarini chizib, ularning kesishgan nuqtasini
topish orqali qiymatini vizual tarzda tasdiqlash mumkin. GeoGebrada
esa funksiyalarni chizib, ular orasidagi kesishgan nuqtani topish
orqalig‘iga teng ekanligini ko‘rsatish mumkin.

Desmos-platformasida bu jarayonni vizual ko‘rish uchun ular
“fraction” funksiyasini kiritib, hisoblash jarayonini avtomatik tarzda
amalga oshirishi mumkin.

Misol-2: Geometrik shakllar yuzasini hisoblaymiz: To‘rtburchakning
uzunligi 12 sm, kengligi esa 8 sm. To‘rtburchakning yuzasini Desmos
platformasida bajaramiz.

!E?:‘..' FIZIKA, MATEMATIKA va INFORMATIKA 2025/5

oSD




142 TALAB, TAKLIF VA TAHLIL

a=12va b=8 x

(0,0),(12,0),(12,8),(0,8).(0,0)
F Label:

(0.0)\0 (12,0)

(12,0)\0 (12,8)

(12.:8)\0 (0,8)

(0,8)\v0 (0,0)

§=12-8

[
XEXXXXX

3-rasm

2-masala geometrik shakining yuzini hisoblash desmosda
bajarilgan Ko‘rinib turibdiki chizmada to‘rtta nuqta hosil bo‘ldi.

Desmos va GeoGebrada o‘quvchilar geometrik shakllarni chizib,
uning yuzasini hisoblash jarayonini vizual ko‘rib chiqishlari mumkin.
Shuningdek, GeoGebrada o‘quvchilar ko‘proq shakllar yaratib, ularning
yuzasini avtomatik hisoblashni o‘rganishlari mumkin.

Desmos. Dasturlarida o‘quvchilar ballarni kiritish orqali o‘rtacha
hisoblashni ko‘rib chiqgishlari mumkin. Bunda o‘rtacha qiymatni
avtomatik tarzda hisoblash jarayonini kuzatish mumkin bo‘ladi.

Xulosa of‘rnida shuni ta‘kidlash mumkinki, Matematik
darslarida ragamli texnologiyalarni qo‘llash o‘quvchilarning matematik
bilimlarini yanada mustahkamlash, ularning mustaqil fikrlash va
muammolarni hal qilish qobiliyatlarini rivojlantirishga katta yordam
beradi. o‘qituvchilar raqamli texnologiyalarni samarali qo‘llash orqali
o‘quvchilarning motivatsiyasini oshirishi, ta’lim jarayonini interaktiv
va qiziqarli qilishlari mumkin.

Ushbu maqolada asosan Desmos platformasidan foydalangan
holda misol va masalalar ko‘rib chiqdik. Desmos va GeoGebra kabi
raqamli platformalar matematika darslarida o‘quvchilarga matematik
tushunchalarni o‘rganishda samarali yordam beradi.
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MOLEKULYAR FIZIKA FANIDAN FIZIKA TA’LIM
YO‘NALISHI TALABALARINING EKSPERIMENTAL
KOMPETENTLIGINI RIVOJLANTIRISH

A.A. Axmedov, Navoiy davlat Universiteti p.f.d.(DSc) professor
B.F. Izbosarov, Navoiy daviat Universiteti f.-m.f.n professor
LR. Kamolov, Navoiy davlat Universiteti t.f-n professor

Ushbu maqolada Molekulyar fizika fanidan ma’ruza, amaliy,
laboratoriya mashg ‘ulotlari va auditoriyadan tashqari bo ‘Igan
talabaning mustagqil ta’limi mashg ‘ulotlari mazmunini takomillashtirish,
talabalarda kasbiy kompetentlikni rivojlantirish kabi dolzarb vazifalar
haqida fikr yuritilgan. Vazifalarni amalga oshirishda innovatsion,
ilg‘or, ragamli ta’lim texnologiyalaridan keng foydalangan holda
erishish mumkinligi, vizual ko ‘rish imkoniyati bo ‘lmagan jarayon va
hodisalarni mobil ilovalardan foydalanish orgali electron doskalarda
ko ‘rsatish imkoniyatlari keltirilgan.

Kalit so‘zlar: oliy ta’lim, ta’lim jarayoni, talaba, Molekulyar fizika,
atom, molekula, fizik jarayon, ta’lim metodlari, ta’lim texnologiyalari,
kasbiy kompetentlik, kompetensiya, eksperimental kompetentlik,
malakali mutaxassis.

B oaunou cmamve paccmampuearomcs makue aKmyaibHble
3a0auy, KAK — COBEPUICHCMBOBAHUE — COOEPAHCAHUSL  JIeKYUOHHBIX,
NPAKMuYecKux, 1a60pamopHuIX 3aHAMUL N0 MONEKYIAPHOU Gu3uxe
U CamMoOCMOAMeNbHbIX YUeOHbIX 3aHAMUL CMYyOeHma 6He ayoumopuu,
pazeumue 'y CmMyOeHmo8 HnpopheccUOHANbHOU KOMNEeMEeHMHOCHU.
IIpedcmasneno, umo pearuzayus 3a0a4 mModxcem Ovlmb OOCMUSHYMa 3a
CUEeM UWUPOKO20 UCNOIb30BAHUS UHHOBAYUOHHBIX, NePedosblX, YUPPOBbIX
00pA306AMENLHBIX MEXHOLO2UU, BO3MONCHOCIU OMOOPAdICEHUS HA
NMEKMPOHHBIX OOCKAX NPOYECCO8 U AGNEHUll, KOMOpble HeBO3MONCHO
BUBYATUUPOBANL C NOMOULIO MOOUTLHBIX NPULOHCEHUIL.
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Knrwoueevie cnosa: evicuiee obpazosanue, 00pazosamenvbiil
npoyecc, CcmyOeHm, MONEKVIAPHAS @QU3UKA, amom, MOLeKyId,
Qusuueckuti  npoyecc, Memoovl  00yueHus, 0bpazoeamenbHbule
MEeXHON02UlU, NPODECCUOHANbHASL KOMNEMEHMHOCMb, KOMNEemeHyus.,
IKCNEPUMEHMANbHAS  KOMNEMeHMHOCMb, K8AnUpuyuUpo8anHulil
cneyuanucm.

This article examines such topical issues as improving the content
of lectures, practical, laboratory classes in molecular physics and
independent student studies outside the classroom, developing students’
professional competence.

Key words: higher education, educational process, student,
molecular physics, atom, molecule, physical process, teaching methods,
educational technologies, professional competence, competency,
experimental competence, qualified specialist.

Respublikamizda oliy ta’lim jarayonini takomillashtirish borasida
olib borilayotgan islohotlar zamirida jahon andozalari asosida
raqobatbardosh malakali kadrlar tayyorlash va uni samaradorligini
rivolantirishga qaratilgan.

O‘zbekiston Respublikasi Prezidentining 2020 yil 19-martdagi
PQ-5032-sonli “Fizika sohasidagi ta’lim sifatini oshirish va ilmiy
tadqiqotlarni rivojlantirish chora-tadbirlari to‘g‘risida” gi qarorida ham
aynan fizika fanlari ta’limi samaradorligini oshirish xususida tegishli
vazifalar aniq ko‘rsatilgan. O‘zbekiston Respublikasi Prezidentining
2022-yil 28-yanvardagi PF-60-sonli “2022-2026-yillarga mo‘ljallangan
Yangi O°‘zbekistonning taraqqiyot strategiyasi to‘g‘risida”gi, 2019-
yil 8-oktyabrdagi PF-5847-sonli “O‘zbekiston Respublikasi oliy
ta’lim tizimini 2030-yilgacha rivojlantirish konsepsiyasini tasdiqlash
to‘g‘risida”gi  farmonlari, Vazirlar Mahkamasining 2020 il
31-dekabrdagi 824-sonli “Oliy ta’lim muassasalarida ta’lim jarayonini
tashkil etish bilan bog‘liq tizimni takomillashtirish chora-tadbirlari
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to‘grisida” gi qarori hamda mazkur sohaga tegishli boshqa me’yoriy-
huquqiy hujjatlarda belgilab berilgan vazifalarni amalga oshirishda
muhim qadam hisoblanadi. Bundan tashqari, bir necha yillar davomida
olib borilgan izlanishlar va adabiyotlar tahlili natijasidan ko‘rish
mumbkinki: talabalar Umumiy fizika fanining Molekulyar fizika bo‘limini
o‘zlashtirishdaMexanikabo‘limiganisbatan ayrim qiyinchiliklargaduch
kelishadi. Molekulyar fizikada oddiy ko‘z bilan ko‘rinmaydigan atom
va molekylalar orasidagi fizik jarayonlarda yuz beradigan hodisalarni
izohlab berish alohida metodika talab etiladi. Shuni inobatga olib,
fanning ma’ruza mashg‘ulotlarida namoyish jihozlaridan foydalanish
bilan birga, ragamli ta’lim texnologiyalaridan keng foydalangan
holda vizual ko‘rish imkoniyati bo‘lmagan jarayon va hodisalarni
qisqa vaqt davomida elektron doska, mobil ilovalardan foydalanish
orqali, shuningdek fanning amaliy dars mashg‘ulotlarida bajariladigan
masalalarni ketma - ketlik algoritmini tuzib modellashtirganimizda qaysi
parametr o‘zgarmasin gisqa vaqt davomida natijaga ega bo‘lishimiz va
shu bilan birga tegishli parametrlarning bir-biriga bog‘liq holda qanday
o‘zgarish grafiklarini ham kuzatib borishimiz mumkin bo‘ladi. Shu
sababli yuqoridagi omillarni va ko‘rsatilgan oddiy ko‘z bilan ko‘rish
mumkin bo‘lmagan jarayonlarni hisobga oluvchi har ganday ilmiy —
metodik ish dolzarb hisoblanadi.

Oliy ta’lim muassasalarida Molekulyar fizika fanidan
ma’ruza mashg‘ulotlari, amaliy mashg‘ulotlar, laboratoriya va
auditoriyadan tashqari bo‘lgan mustaqil ta’lim mashg‘ulotlari
mazmunini takomillashtirish asosida oliy ta’lm muassasasida
(OTM) tayyorlanayotgan mutaxassislarni molekulyar fizikaning
asosly qonuniyatlarini hamda nazariy va amaliy masalalarni bajarish
uchun zarur bo‘lgan fizikaviy bilimlar bilan tanishtirish, nazariy
olgan bilimlarini amaliyotda qo‘llay olish, talabalarning mantiqiy
fikrlash qobiliyatlarini rivojlantirish bilan birga, fan doirasida uning
eksperimental kompetentligi ham rivojlanadi, bu esa ta’lim tizimiga
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yangicha yondashuvni beradi. Shuni alohida ta’kidlash kerakki,
Molekulyar fizika fani uchun “Fizika” ta’lim yo‘nalishi o‘quv rejasida
44 soat ma’ruza, 46 soat amaliy, laboratoriya mashg‘uloti 60 soat,
talaba mustaqil ta’limiga 150 soat, jami 300 soatlik dars mashg‘ulotlari
ajratilgan.

Umumiy fizika kursining Molekulyar fizika bo‘limini o‘qitishning
o‘ziga xos jihatlari shundan iboratki, bunda talaba ko‘proq fizik
jarayonni yuz berish sabablarini o‘rganib chiqib, unda nazariyanning
to‘g‘riligini tasdiglashga imkoniyati bo‘ladi.

Umumiy fizika kursining Molekulyar fizika bo‘limini o‘qitishda
reproduktiv tarzda o‘zlashtirilgan bilimlar talabalarning amaliyot
davridagi faoliyat uchun pedagogik tajribasini rivojlantirishga yetarlicha
imkon bera olmaydi. Natijada, talabalar katta hajmdagi axborotni
behuda yig‘ishi, oqibatda ta’limning samaradorligi past ekanligi
va uning real jarayon hamda vogelikka mos kelmasligi kabi farqlar
ko‘zga tashlanmoqda. Aniqroq qilib aytganda, talaba yoshlar real
hayotdagi jarayonlarga moslash imkoniyati cheklangandek ko‘rinadi,
natijada, talabalar zamonaviy muammolarni hal qilishdan yiroq,
nazariy magsadlarga qaratilgan ta’lim jarayonida ishtirok etayotgandek
taassurot uyg‘onadi.

Yuqorida aytib o‘tilgan muammolarni bartaraf etish maqsadida,
bo‘lg‘usi fizika fani o‘qituvchilariga ta’lim jarayonini zamonaviy ta’lim
texnologiyalari, innovatsion yondashuvlar va an’anaviy bo‘lmagan
metodlar asosida tashkil etish samarali ta’limni ta’minlashda muhim
ahamiyatga ega.

Molekulyar fizika fanida — murakkab jarayonlarni ko‘z o‘ngida
keltira olish jimladan, molekulaning virtual ko‘rinishini (shakli,
o‘lchamligi) to‘g‘risida tasavvur hosil qilish va zamonaviy texnologik
yutuqlarni asoslashga xizmat qiluvchi muhim fanlardan biridir. Ushbu
sohani puxta o‘zlashtirgan va yuqori kasbiy kompetensiyaga ega
o‘qituvchi ta’lim jarayonini samarali tashkil etib, talabalarning chuqur
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bilim olishlariga hamda ulardan amaliyotda foydalanish ko‘nikmalarini
rivojlantirishga imkon beradi. (rasm-1)

Bo‘lajak fizika o‘qituvchilarining
eksperimental kompetentligi

rivojlantirish

Ma’ruzalarda
fizikadan namoyishli
tajribalarni ko‘rsatish

Fizik praktikum
mashg‘ulotlarida
ishlatilayotgan fizik
o‘lchov asboblari bilan
tanishtirish, ularni
o‘Ichash jarayonlarini

o‘rgatish

Ma’ruza Molekulyar fizikadan
mashg‘ulotlarida laboratoriya
yangi va ilg‘or mashg‘ulotlarini
pedagogik ta’lim bajarishda nazariya va
texnologiyalarini joriy amaliyot mosligini
etish ko‘rsatish
Ma’ruzalardfl Virtual laboratoriya
l.nurakkab ﬁ_z'k mashg‘ulotlarini
o i tashkil etish va uni

animatsiyasini yaratish

o‘tkazishni tubdan
takomillashtirish

Mustagqil ta’lim
mashg‘ulotlarida
talabalar tomonidan
mustaqil amaliy
mashg‘ulotlarni
o‘tkazish

Mustagqil ta’lim
mashg‘ulotlarida
talabalar tomonidan
tabiatdagi fizik
jarayonlarni kuzatish
va ularni hisobotini
tavvorlash

Bo‘lajak Fizika fani
o‘qituvchilarining
kurs ishi va loyiha
ishlarini mustagqil

bajarishi, ilmiy
tezislar tayyorlashi

\

}

|

Ta’lim mazmunini rivojlantiradi

1-rasm

“Fizika” ta’lim yo‘nalishining o‘quv rejasida Umumiy fizika
kursining Molekulyar fizika bo‘limiga ajratilgan 60 soatlik ma’ruza
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mashg‘uloti mavzulariga e’tiborimizni qaratadigan bo‘Isak, quyidagicha
tagsimlangan:

Jumladan, Molekulyar fizika fanining boshlang‘ich mavzularidanoq
kuzatish imkoniyati juda murakkab bo‘lgan tushunchalarga:
moddalarning kinetik nazariyasi, barcha moddalar elementlar
zarrachalardan tuzilganligi, bu zarralar atomlardan tashkil topganligi
haqidagi fikrlar ilgari surilgan [1].

Yugqorida aytib o‘tigan ma’lumotlarga ko‘ra xulosa qiladigan bo‘lsak,
fizika fanining asosiy bo‘limlaridan biri hisoblanadigan Molekulyar
fizika fanidagi kuzatish jarayonlari murakkab bo‘lgan, oddiy ko‘z
yordamida kuzatib bo‘lmaydigan hodisalarni dars mashg‘ulotlarida
talabalarga tushuntirishda pedagogning mahoratiga va qobiliyatiga,
kasbiy kompetentligiga asoslangan holda o‘quv mashg‘ulotlarini
o‘tishda takomillashgan ta’lim texnologiyalar va metodlardan, virtual
laboratoriyalar hamda dasturiy ta’minotlardan foydalangan holda o‘quv
mashg‘ulotlarini olib borish maqsadga muvofiqdir. [5,6,7.]

Molekulyar fizika fanidan talabalar moddani tuzilishi, ulardagi
fizik jarayonlar va qonuniyatlarni hamda xossalarini o‘rganish bilan
o‘zaro to‘qnashishadi. Bo‘lajak fizika fani o‘qituvchilarida ularning
eksperimental kompetentligini rivojlantirishda darsning ma’ruza, amaliy
va laboratoriya mashg‘ulotlarida quyidagilarga e’tibor berishimiz kerak:
har ganday modda (gaz, suyuq, qattiq, plazma) to‘rt agregat holatda
bo‘lishi ko‘rsatib o‘tiladi. Modda ko‘zga ko‘rinmaydigan molekulalardan
(zarrachalardan) tashkil topgan, ular doimiy issiqlik xaotik harakatida
bo‘ladi, molekulalar o‘rtasida o‘zaro ta’sir (tortishish va itsrishish)
kuchlari mavjud ekanligini namoyishli tajribalarda ko‘rsatilsa, bu
nazariy g‘oyalar tajribada tasdiqlansa, talabalar har bir g‘oyani tajribada
tekshirishga, 0z ko‘zi bilan ko‘rishga talabalar harakat qilishadi. Masalan,
oddiy suv yoki bir bo‘lak temir parchasini agregat holatlarda bo‘lishligini
ma’ruza mashg‘ulotlarida namoyishli tajribalarda ko‘rsatish mumkin.
Molekulalarni o‘zaro ta’sir kuchi mavjudligi, xaotik issiqlik harakatida
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ekanligi nafaqat namoyishli tajribalarda, balki axborot kommunikatsion
texnologiyalardan foydalanib, elektron doskada namoyish etish mumkin
bo‘ladi.

Molekulyar kinetik nazariyaning asosiy tenglamalari nazariy yo‘l
bilan ma’ruza mashg‘ulotlarida keltirib chiqariladi, ya’ni ideal gaz bosimi

_z m¥r _ 2
P—Bn 5 3"Ek 1)
P =nkT )

hajm birligidagi malekulalar energiyasiga bog‘liqligi yoki
temperaturaga bog‘ligligi ko‘rsatiladi [2,5,6]. Bu formulalar quyidagi
tajribalarda to‘g‘ri ekanligini ko‘rasatish mumkin, y’ani berk idishda
gaz mavjud. Idish ichida gaz bosimi manometer bilan harorat esa
temometr bilan o‘lchanadi.Manba yordamida gaz qizdirilsa manometr
bosim oshganligini va termometr harorat oshganligini ko‘rsatadi. Bu
kabi tajribalar talabalarda fizik jihozlar bilan ishlashni o‘rgatadi va uni
eksperement o‘tkazishga undaydi (rasm-2).[3,4,5.]

2-rasm

Molekulyar fizika fanidan ma’ruza mashg‘ulotlarida olingan nazariy
bilimlarni laboratoriya mashg‘ulotlarida yanada mustahkamlash,
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kuzatish va eksperemental natijalarni olish orqali talabalarda
eksperemental kompetentlik rivojlanadi nazariya va eksperemental
tadqiqotlar natijadorligini solishtirib xulosa qiladilar. Molekulyar
kinetik nazariyaning asosiy tenglamasidan foydalanib, ideal gaz holat
tenglamasini keltirib chiqariladi, ya’ni.

pv = %RT ........... (3)

(3) formuladan izotermik jarayon uchun (T=const) ideal gaz qonunlari
PV=const; izobarik jarayon uchun (p=const), unda ; = const, 1zoxorik

jarayon uchun V=const bo‘lganda, % = const, Nazariy yo‘l bilan keltirib

chiqarib, so‘ng namoyish tajribalar yordamida bu qonunlarni talabalarga
tushuntirilsa, talabalar fanni yaxshi o‘zlashtiradi va eksperimental
kompetentligi rivojlanib boradi. Shuningdek, haroratga harorat-bu
moddaning issiqlik muvozanati holatini xarakterlaydi yoki molekulalar
xaotik issiqlik harakatining o‘rtacha kinetik energiyasini o‘Ichovidir, deb
tarif beriladi [7,8,9]. Mana shu kattalikni o‘lchashda talabalar tajribalarda
o‘lchash usullari namoyish etilsa, ya’ni gaz termometrlari, suyuqlik
termometrlari, garshilik termometrlari, termoparali termomometrlar
hamda ularning ishlash prinsipi, tuzilishi va qo‘llanilishi namoyish etilsa,
shuningdek, Molekulyar fizikadagi termodinamika asoslari, real gazlar,
suyuqliklar, gattiq jismlar bo‘limlarini ham ma’ruza mashg‘ulotlarini
bayon qilishda namoyishli tajribalardan foydalanib o‘tilsa, talabalar
fanni yaxshi o‘zlashtiradi talabalarda eksperimental kompetentlik yanada
rivojlana boraveradi [5,6,8].
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UMUMLIY O‘RTA TA’LIM MAKTABI O‘QUVCHILARINING
VATANPARVARLIK KOMPETENSIYASI INDIKATORLARI

EE. Bogiyev, Qori Niyoziy nomidagi TPMI mustaqil tadqiqotchisi

Ushbu maqolaning magsadi - umumiy o‘rta ta’lim maktabi
o ‘quvchilarida vatanparvarlik kompetensiyasini aniglash va uning
indikatorlarini ishlab chiqgishdir. Ishda vatanparvarlik tushunchasi,
uning nazariy asoslari, kompetensiyaning komponentlari va
indikatorlari, shuningdek, ta’lim jarayonida ushbu kompetensiyani
shakllantirishning amaliy yo ‘llari tahlil gqilinadi. Amaliy bo ‘limda
maktab sharoitida olib boriladigan mashg ‘ulotlar, loyihalar va
baholash mezonlari keltiriladi.

Kalit so‘zlar: vatanparvarlik, kompitensiya, indikator, ta’lim
Jjarayoni, maktab, o ‘quvchilar.

Lenvio OanHou cmamvu A61A€MCs GblAGIEHUEe NAMPUOMULECKOU
KOMNEeMEeHMHOCMU — YHauuxcs  ooueodpazoeamenvhblx  WKOL U
paspabomka eé nokazameneu. B pabome ananusupyromcs nonsamue
nampuomusma, e2o meopemuyecKue OCHO8bl, KOMNOHEHMbl U
nokazamenu KOMHEMeHMHOCMU, a MAaKdce NpaKxmudeckue cnocoobl
Gopmuposanus OaHHOU KOMNEMEHMHOCU 6 00pa308ameilbHOM
npoyecce. B npaxmuueckoii uacmu npedcmasienvl YAPA#CHEHUS,
NPOeKmbl U Kpumepuu OYeHKU, peaiusyemvle 8 WKOIbHOU cpeode.

Knrwoueswvie cnosa: nampuomuszm, KOMnemeHmMHOCMb, NOKA3AMeb,
006pa3068amenbHblll NPOYECC, WKONA, YHaAUUECs.

The purpose of this article is to identify patriotic competence in
students of general secondary schools and develop its indicators. The
work analyzes the concept of patriotism, its theoretical foundations,
components and indicators of competence, as well as practical ways to
form this competence in the educational process. The practical section
presents exercises, projects and assessment criteria carried out in a
school environment.

FIZIKA, MATEMATIKA va INFORMATIKA =




154 TALAB, TAKLIF VA TAHLIL

Key words: patriotism, competence, indicator, educational process,
school, students.

Globallashuv, axborot maydonining kengayishi va ijtimoiy-iqtisodiy
o‘zgarishlar davrida yoshlar o‘rtasida milliy ongni, vatanparvarlik
ruhini saqlash va rivojlantirish dolzarb muammo hisoblanadi. Maktab
-yoshlarning birinchi sotsiokultural muhitidir, u orqali ularning
Vatanga, tarixga va milliy qadriyatlarga bo‘lgan munosabati
shakllanadi.

Mazkur ishda vatanparvarlik kompetensiyasi nazariy jihatdan tahlil
qilinib, amaliy indikatorlar ishlab chiqildi va ularni aniglash bo‘yicha
metodik vositalar taklif etildi. Ish ta’lim muassasalarida pedagoglar
va tarbiyachilar uchun amaliy qo‘llanma sifatida ham foydalanilishi
mumkin.

Vatanparvarlik — shaxsning Vatanga, millatga, davlatga bo‘lgan
chuqur mehr-muhabbati, sadoqati va himoya qilishga tayyorligi bilan
ifodalanadigan tizimli sifatlar majmuasidir. Pedagogik adabiyotlarda
vatanparvarlik nafaqat hissiy-qadrli munosabat, balki fuqarolik
qobiliyati va ijtimoty faoliyat ko‘nikmalarini o‘z ichiga oladi.

O‘zbekiston hududida vatanparvarlik g‘oyalari qadimiy davrlardan
boshlab mavjud bo‘lib, mamlakatning turli tarixiy bosqichlarida o‘ziga
xos ko‘rinishlarga ega bo‘lgan. Bu g‘oyalar madaniy-milliy meros,
buyuk shaxslar va xalq xotirasida aks etgan.

Mustaqillik yillarida O‘zbekistonda vatanparvarlik tarbiyasi davlat
siyosatining ustuvor yo‘nalishlaridan biri bo‘lgan. Ta’lim tizimi, ongni
shakllantirish dasturlari va jamoat tashkilotlari milliy qadriyatlarga
asoslangan tarbiya ishlarini kengaytirdi.

Vatanparvarlik pedagogikasi bir gancha nazariy tamoyillarga
asoslanadi: uzviylik va izchillik, amaliy yo‘naltirish, milliy va
umuminsoniy qadriyatlarga muvofiglik va boshqalar. Bu tamoyillar
dars va tarbiya jarayoniga integratsiyalashgan holda ishlatiladi.
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Umumiy o‘rta ta’lim o‘quvchilarida vatanparvarlik kompetensiyasi.

Kompetensiyaviy yondashuv ta’limda amaliy ko‘nikmalarni
va ularni hayotiy vaziyatlarda qo‘llashni ta’minlashga qaratilgan.
Vatanparvarlik kompetensiyasi esa mazkur yondashuv doirasida
talabalarda yoki o‘quvchilarda vatanparvarlikka oid bilim, tuyg‘u va
xatti-harakatlarni shakllantirishga xizmat qiladi.

Vatanparvarlik kompetensiyasi quyidagi elementlarni o‘z ichiga
oladi: bilim (tarix, geografiya, davlat tuzilmasi), qadriyatlarga oid
ishonch (emotsional-ruhiy komponent), va amaliy ko ‘nikmalar (ijtimoiy
faoliyat, obodonlashtirish ishlari va h.k.).

Bilimiy komponent: o‘quvchilar O‘zbekiston tarixi, Madaniy
merosi va davlat ramzlari haqidagi aniq bilimlarga ega bo‘lishi kerak.
Emotsional-ruhiy komponent: milliy g‘urur, Vatanga mehr. Amaliy
komponent: jamoaviy ishlar, loyihalar orqali Vatan manfaatlari uchun
amaliy hissa qo‘shish.

Davlat ramzlariga hurmat indikatoriga o‘quvchining madhiyani
to‘g‘ri kuylashi, bayroq va gerbga nisbatan munosabati, rasmiy
tadbirlarda odob-axloq qoidalariga rioya qilishi kiradi.

Amaliy misol: maktab tadbirlarida bayroq ko‘tarish marosimini
tashkil etishda ishtirok etish, madhiyani hurmat bilan kuylash, davlat
ramzlari haqida ma’ruza qilish.

O‘zbek milliy urf-odatlari, an’analariga hurmat, milliy libos,
bayramlarga hurmat bilan munosabat ko‘rsatish — bular indikatorning
tarkibiy qismidir.

Amaliy misol: milliy bayramlarda ishtirok etish, an’anaviy
hunarmandchilik bilan tanishish va uni targ‘ib qilish.

Fuqaro mas’uliyati:

Fuqgaro mas’uliyati — bu maktab va jamoat hayotida faol ishtirok
qilish, 0‘z huquq va majburiyatlarini bilish va bajarish.

Amaliy misol: mahalla tozalash tadbirlarida qatnashish, maktab
hayotidagi tashkiliy ishlarni olib borish.
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Tarixiy xotiraga hurmat:

Tarixiy xotiraga hurmat — ajdodlar, gahramonlar va tarixiy
voqealarga ehtirom bildirish, tarixiy obidalarni asrab-avaylash.

Amaliy misol: muzeylarga tashrif, tarixiy obidalarga g‘amxo‘rlik
ko‘rsatish, xotira kechalarida ishtirok etish.

Tabiat va yurtga mehr:

Tabiatni asrash, atrof-muhitni muhofaza qilish, obodonlashtirish
ishlarda faol qatnashish indikatorga kiradi.

Amaliy misol: daraxt ekish aksiyalari, hududni tartibga solish va
chiqindilarni kamaytirish bo‘yicha loyihalar.

Jamiyat taraqqiyotiga intilish:

Ilm o‘rganishga intilish, kasb tanlashda Vatan rivojiga hissa qo‘shish
niyatida bo‘lish.

Amaliy misol: fan olimpiadalari, ijtimoiy startap va loyihalarda
qatnashish.

O¢zbek tiliga va madaniyatiga hurmat:

Tilni to‘g‘ri qo‘llash, adabiyotlarni o‘qish, madaniy merosni
o‘rganish.

Amaliy misol: adabiy kechalar, she’riyat va nasriy ijod bilan
shug‘ullanish.

Jamoaviylik va birdamlik:

Sinf va maktab jamoasida hamkorlik, ijtimoiy yordam ko‘rsatish va
jamoa a’zolari bilan mushtarak ishlarni olib borish.

Amaliy misol: tashkiliy loyihalarda guruh rahbari bo‘lish yoki
vazifalarni muvofiglashtirish.

Vatanparvarlik kompetensiyasini shakllantirishning shart-sharoitlari

Ushbu kompetensiyani muvaffaqiyatli shakllantirish uchun maktab
mubhitining ma’lum talablariga javob berishi zarur:

— Maktab siyosati va tarbiyaning uzviy integratsiyasi;

— O‘qituvchilarning shaxsiy namunasi va professional tayyorgarligi;

— Ota-onalar va mahalla bilan samarali hamkorlik;

e | FIZIKA, MATEMATIKA va INFORMATIKA R

SO




EE. Bogiyev. Unumiy o ‘rta ta’lim maktabi o ‘quvchilarining vatanparvarlik 157
kompetensiyasi indikatorlari

— Resurslar (muzeylar, kutubxonalar, tashriflar, moddiy-texnik
baza).

Dars jarayonida vatanparvarlikni shakllantirish

Darslarda interfaol metodlarni qo‘llash: muammoli topshiriqlar,
loyihaviy yondashuv, targ‘ibot va diskussiya. Misol: tarix darsida
rejalashtirilgan tadqiqot — “Mening viloyatim va uning tarixi”.

Maktab ichida va maktabdan tashqarida amalga oshiriladigan
loyihalar vatanparvarlik tuyg‘usini mustahkamlaydi. Quyida 3 ta
loyihaning batafsil yo‘l xaritasi keltiriladi:

Loyiha 1: ‘Maktabim — faxrim’ (6 oy davomida)

Magsad: o‘quvchilarni maktab tarixini o‘rganishga jalb qilish va
maktab infratuzilmasini yaxshilashga hissa qo‘shish.

Faoliyatlar: maktab tarixini tadqiq qilish, eski fotolarni yig‘ish,
intervyular o‘tkazish, maktab hududini obodonlashtirish, natijalarni
taqdimot qilish.

Loyiha 2: “Yashil maktab” (1 yil davomida)

Magsad: ekologik tarbiya va yurtga mehrni oshirish orqali tabiatni
asrash madaniyatini shakllantirish.

Faoliyatlar: daraxt ekish aksiyalari, chigindilarni saralash, ekologik
seminarlar, mahalla bilan hamkorlikda obodonlashtirish.

Loyiha 3: “Tarixni saqlash” (doimiy)

Magsad: tarixiy obidalarni asrab-avaylash va ajdodlar xotirasini
saqlash.

Faoliyatlar: muzeylarga tashrif, tarixiy obidalarni ziyorat qilish,
xotira kechalari tashkil etish.

Oila va mahalla bilan hamkorlik

Oila va mahalla resurslarini jalb qilish orqali tarbiya ishlari
samaradorligi oshadi. Ota-onalar ishtirokidagi tadbirlar, mahalla faollari
bilan uchrashuvlar amalga oshirilishi kerak.

Harbiy-vatanparvarlik mashg‘ulotlari va sport

Jismoniy tarbiya va harbiy-vatanparvarlik mashg‘ulotlari
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o‘quvchilarning vatanparvarlik ruhini kuchaytiradi. Misol uchun,
“Shon-sharaf” o‘yinlari va sport musobaqalari orqali intizom va
birdamlik oshiriladi.

Zamonaviy pedagogik texnologiyalar orqali tarbiya

Multimedia, virtual sayohatlar, onlayn muzeylar, video intervyular
yordamida o‘quvchilarning qiziqishi ortadi va ma’lumotlarni gabul
qilish samaradorligi oshadi.

Vatanparvarlik kompetensiyasini baholash va monitoring

Kompetensiyani baholash uchun sifatli va miqdoriy usullar
kombinatsiyasini qo‘llash tavsiya etiladi. Quyida baholash moduli
keltiriladi:

A. Kuzatish jadvali (teacher observation): o‘quvchining tadbirlarda
ishtiroki, davlat ramzlariga munosabati, sinfdoshlar bilan munosabatlari.

B. Test va anketa: bilimlarni nazorat qilish uchun 30 ta savoldan
iborat test, shuningdek attitudinal anketa (15 gapdan iborat Likert
shkala).

C. Amaliy ishlar: loyihalar, obodonlashtirish ishlari va ijtimoiy
faoliyatlar baholanadi.

D. Jjodiy ishlar: insholar, she’rlar, rasmlar orqali o‘quvchining
Vatanga munosabati o‘lchanadi.

Baholash mezonlari (namuna)

Indikator Bazl)(O— Mezon Izoh
Davlat ramzlariga 0-4 Madhiyaga hurmatsizlikdan Rasmiy tadbirlar
hurmat to mukammal hurmatgacha
a dlr\;hgtll}all roa 0-4 An’analarni bilmaslikdan Bayramlarda
qacry & faol ishtirokgacha ishtirok
sadoqat
Fuqaro Ishtiroksizdan . .
mas’uliyati 0-4 tashabbuskorlikgacha Mahalla loyihalari
Tabiat va yurtga 0-4 Passivdan faol Daraxt ekish
mehr gatnashuvgacha
o | FIZIKA, MATEMATIKA va INFORMATIKA &R

SO




EE. Bogiyev. Unumiy o ‘rta ta’lim maktabi o ‘quvchilarining vatanparvarlik 159
kompetensiyasi indikatorlari

Ushbu jadval namunaviy bo‘lib, har bir indikator uchun maktab
sharoitiga moslashtirilgan mezonlar ishlab chiqilishi lozim.

Amaliy tavsiyalar

1. Maktablar uchun o‘quv-tarbiyaviy rejalar tarkibiga vatanparvar-
lik modulini kiritish;

2. O‘qituvchilarning malaka oshirish kurslarida vatanparvarlik
pedagogikasini alohida kiritish;

3. Mahalla va ota-onalarni jalb etish bo‘yicha aniq mexanizmlar
ishlab chiqish;

4. Baholash tizimini ishlab chiqish va har yili monitoring olib
borish;

5. Zamonaviy axborot texnologiyalaridan keng foydalanish va
virtual loyihalarni joriy etish.

Ilova A. Namunaviy anketa (o‘quvchilar uchun)

Iltimos, quyidagi savollarga halol javob bering. Har bir bandga
1 dan 5 gacha baho bering (1-hech qachon, 5-doim).

1. Men o‘z Vatanim bilan faxrlanaman.

2. Men davlat ramzlariga hurmat bilan munosabatda bo‘laman.

3. Men milliy bayramlarda ishtirok etaman.

4. Men tarixiy obidalarni asrab-avaylashni qo‘llab-quvvatlayman.

5. Men maktab va mahallani obodonlashtirish tadbirlarida
qatnashaman.

6. Men o‘zbek tilini to‘g‘ri qo‘llashga harakat qilaman.

7. Men kelajakda Vatan rivojiga hissa qo‘shadigan kasb tanlashni
istayman.

8. Men ajdodlar merosini o‘rganishni muhim deb bilaman.

9. Men boshqa davlatlarning madaniyati bilan qizigaman, lekin o‘z
madaniyatimni yo‘qotishni istamayman.

10. Men jamoadagi vazifalarni bajara olaman.

Ilova B. Namunaviy dars-reja (Tarix, 9-sinf)

Mavzu: ‘Viloyatim tarixi va qahramonlari’
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Magsad: O‘quvchilarga viloyat tarixini o‘rgatish va ularda
vatanparvarlik hissini uyg‘otish. Vaqt: 45 daqiqa

O“qitish usullari: ma’ruza, guruhlarda tadqiqot, tagdimot.

Faoliyatlar: 10 daqiqa - kirish va maqsadni belgilash; 20 daqiqa -
guruhlar bo‘lib tadqiqot; 10 daqiga - natijalarni taqdim etish; 5 daqiqa
- xulosa va uyga vazifa.

Ilova C. Namunaviy darslar va mashg‘ulotlar

1) Dars: ‘Mening Vatanimning tabiat boyliklari’ (Geografiya, 7-sinf)

Magsad: o‘quvchilar O°zbekistonning tabiiy resurslarini va ularni
asrash zarurligini tushunishlari.

Faoliyatlar: interaktiv xarita bilan ishlash, hududiy resurslar
bo‘yicha guruh loyihalari, tagdimotlar.

2) Mashg‘ulot: ‘Vatan himoyachilari’ (Tarbiya, 8-sinf)

Magsad: o‘quvchilarga mamlakat himoyasining ahamiyatini
tushuntirish va vatanparvarlik g‘oyasini shakllantirish.

Faoliyatlar: harbiy xizmat vakillari bilan uchrashuv, savol-javob,
insholar yozish.

Metodik ko‘rsatmalar o‘qituvchilar uchun

1. Darslarni rejalashtirishda kompetensiyaviy magsadlarni aniqlash;

2. O‘quvchilarning faol ishtirokini rag‘batlantirish uchun baholash
tizimini shaffof qilish;

3. Loyihalar va amaliy ishlarni baholashda jamoaviy va shaxsiy
hissani hisobga olish;

4. Ota-onalar bilan kommunikatsiyani qat’iy olib borish va
tadbirlarga jalb etish.

Amaliy loyiha uchun 6 oylik ish rejasi (namuna)

1-oy: loyiha mavzusini belgilash va resurslarni aniqlash;

2-oy: tadqiqot va materiallar yig‘ish;

3-oy: amaliy ishlar (obodonlashtirish, intervyular);

4-oy: nazorat va tahlil;

5-oy: taqdimotlar tayyorlash;
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6-oy: loyihaning yakuniy natijalarini e’lon qilish va baholash.

Xulosa

Ushbu mustaqil ishda umumiy o‘rta ta’lim maktabi o‘quvchilarining
vatanparvarlik kompetensiyasi kontseptsiyasi tahlil qilindi va uning
indikatorlari hamda amaliy shakllantirish usullari taklif qilindi.
Maktablar ushbu yondashuvni o‘z dasturlariga jalb etishlari orqali
yoshlarni Vatan oldidagi burchini anglaydigan, sadoqatli va mas’uliyatli
fugarolar sifatida shakllantirishlari mumkin.
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SPECIFIC ASPECTS AND TYPES OF INTERACTIVE AND
INTERACTIVE METHODS IN THE
EDUCATIONAL SYSTEM

R.B. Batirova, Fargona Technical State Universitiy assistant

Today, the education system is the main foundation of the formation
of a strong, democratic country that can be competitive in every field
with the countries of the world. Specific aspects and types of interactive
and interactive methods in the development of this educational system,
their application to training processes are covered in a comprehensive
way.

Key words: Psychologist, information, Interactive, interactive,
innovative pedagogical innovation technology, “Case-study”, “Blitz-
survey”, “Modeling”, “Brainstorming”, “Creative work”, “Attitude
“BBB”, “Plan”, “Conversation” and others, Strategies.: “‘Boomerang”,
“Gallery”, “Zig-zag”, “Zinamazina”, ‘“Muzyorar”, “Rotation”,
“T~scheme”, “Rounded snow”.

Ceeo0us cucmema 06paz08anus A61AeMcsi OCHOBOU POPMUPOBAHUS
CUTILHO20 0eMOKPAMUYEcKo20 20Cy0apcmed, KOHKYPEHMOCNOCOOH020
60 6cex cghepax co cmpaHamu Mmupa. B Kunuce 6cecmoponme
PACCMampusaomcsi  0COOEHHOCMU U 8UObl  UHIMEPAKMUBHLIX U
UHMEPAKMUBHBIX MEMOO08 8 PA38UMUL IMOLU cUCmemMbl 00paA3068aHUS,
UX npumMeHenue 8 npoyeccax 00yyeHusl.

Kniouesvte cnosa: Ilcuxonoe, ungopmayus, Humepaxmus,
UHMEePaKMuUBHbll, UHHOBAYUOHHASI Ne0a2ocudeckas UHHOBAUUOHHAS
mexnonoeus, «Ketic-cmaou», «bnuy-onpocy, «Mooenuposanuey,
«Mo3zeosoti wumypmy, « Teopuecmeor, « Omnowenueyn, « bbby, «Ilnany,
«beceday u opyeue; Cmpamezuu: «bymepaney, «l anepesy, «3ue-3aey,
«3unamazunay, «Myzépapy, «Bpawenue», «T-cxemayn, «Oxpyenviii
CHe2).
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Bugungi kunda ta’lim tizimi kuchli, demokratik, dunyo
mamlakatlari bilan har sohada raqobatbardosh bo ‘la oladigan daviat
shakllanishining asosiy poydevori hisoblanadi. Ushbu ta’lim tizimini
ishlab chiqishda interfaol va interfaol usullarning o ‘ziga xos jihatlari
va ko ‘rinishlari, ularning o‘quv jarayonlariga ta‘alluqliligi har
tomonlama yoritilgan.

Kalit so‘zlar: Psixolog, axborot, Interaktiv, interaktiv, innovatsion
redagogik innovatsion texnologiya, «Keys-stadi», «Blits-so ‘rovy,
«Modellashtirishy, «Aqliy hujum», «ljodiy ishy, «Munosabat», «BBB»,
«Rlanytelefon, «Conversation», «Conversationy,; «Galereyay, «Zig-
zagy, «Zinamazinay, «Muzyorary, «Rotatsiyay, « T-sxemay», «Dumaloq
qory.

The successful solution of such complex issues as education and
training of young people largely depends on the teacher’s ideological
beliefs, professional skills, knowledge, and culture. A modern
pedagogue should influence a student, form knowledge, skills and
abilities based on the state educational standard, know his wishes,
beliefs, interests and capabilities. In order to increase the effectiveness
of education, highly educated, actively searching, mentor pedagogues
are needed.

In order to achieve effective results in educational work, a pedagogue
must have a clear vision of his work. The main subject and object of
the personnel training model is the individual. The slogan “Personnel
should be able to solve everything” is necessary and appropriate
today[1].

It is known that Interactive (Vis. Interaction) methods mean thinking
as a team, that is, education as a method of pedagogical influence.

Is the main component of its content. The uniqueness of these
methods is that they are implemented only through the cooperation of
the teacher and the students, that is, they work together.
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Interactive training in education - active participation of the teacher
and students is an exercise. This process is collaborative. Interactive
methods have the following characteristics explained:

1. Interactive methods are based on the active relationship of the
teacher and the learner, full explanation of each other.

2. The main purpose of applying interactive methods to the training
process -no matter what form the educational process takes, no matter
where it is held, with the teacher during the educational process is to
ensure cooperation of learners and to ensure their quality learning.

3. Here, the educator is only a facilitator (guide, acts as an observer,
a conclusion).

4. Independent thinking skills of students through these methods
developed, they have free thinking, independent decision-making,
emotions the basis for the development of management, critical and
creative thinking prepared[2].

It is known from the results of experiments that when using the
interactive method, the spirit of competition, competition, dispute has
a strong influence on intellectual activity. This is demonstrated when
students seek to solve problems in an organized manner. In addition,
those affected by such psychological factors encourage others to
express similar, close, or completely opposite opinions to any opinion
expressed by others.

Much more creativity and activity is required from the teacher during
such classes. A lesson in the form of telling a story from a book that
is already known or requires a lot of creativity and activity is passive.
The interactive method brings particularly good results not only in
education, but also in education. From a scientific point of view, when
the teacher affects the discussion, he not only expresses his opinion,
but also expresses his personal attitude to the problem, moral position
and worldview. The participation of the teacher in the students’ debate
can be different. But in any case, he should not overthink himself. It
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is better to use a well-calculated way of managing the debate, which
requires productive thinking and creative inquisitiveness in finding a
solution, by posing a problematic question.

The interactive teaching method includes: 1) heuristic conversation;
2) dispute method; 3) brainstorming; 4) round table; 5) method of
business games; 6) discussion of the choice of practical work and the
use with another individual teacher - enjoyable interactive teaching
methods are included

Until now, students in traditional education have ready-made
knowledge was taught to acquire. This method allows students to think
independently and creatively it extinguishes abilities such as research,
self-improvement, and initiative.

According to the long-term research of psychologists, the rate of
100% in the presentation of new information, depending on the method
used by the pedagogue, in its acceptance and retention by students, is as
follows determined the observation of differences.

Interactive

e —— teaching
Traditional The result of the
teaching interactive
method teaching method

¢According to the results of the 1st group method. Reading a lecture,
telling a story, explaining, giving verbal instructions made up 5%.
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According to the results of the 2nd group method. Text with new
information about the lesson teaching made up 10%.

According to the results of the 3rd group method. Pictures, drawings,
tables related to the information being viewed, showing maps, diagrams,
videos or volumetric models - 20%.

According to the results of the 4th group method. At the same time,
30% of the presented information was presented in speech, showing
visual materials related to it.

According to the results of the 5th group method. Regarding the
information about the educational material “brainstorming” between
educators and learners or educators and learners onducting, organizing
conversation or discussions - made up 40%.

According to the results of the 6th group method. The teacher
recorded the information for the students at the same time teaching the
text, writing its important parts, conversation based on information or
organization of discussions made up 50%.

According to the results of the 7th group method. Record information
from the student to master the information independently read the given
text, analyze the information, write something based on the content,
discuss the information with others to defend their opinions and
demonstrate what they have mastered reached 75%.

According to the results of the 8th group method. The student’s
awareness of the content of the educational material presented in the
course of the lesson organization of training, i.e. teaching to others,
made up 90%.[3]

We know that interactive methods (innovative pedagogical
technologies) to increase the effectiveness of education interest and
attention are increasing day by day. Innovative technologies applied
exercises, students are looking for the knowledge they are acquiring
to find, study and analyze independently, even draw conclusions
themselves aimed at causing. Pedagog is an individual and a team in
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this process creates conditions for development, formation, education
and upbringing, thus at the same time, it performs the functions of
management and guidance. Such a study in the process, the learner
becomes the main figure. It is happening now innovative processes to
solve the problems of the educational system to assimilate information
and evaluate the acquired knowledge by themselves.

We need capable, independent and free-thinking individuals who
make the necessary decisions.

That is why the educational institutions of higher education modern
teaching methods in the process - interactive methods, innovative
the role and importance of technologies is incomparable. Interactive
educational methods and Knowledge and experience of their use in
education make students knowledgeable and mature ensures that they
have qualifications.

Innovation (English innovation) innovation, innovation Innovative
technologies are a pedagogical process and a teacher and introducing
innovations and changes to the student’s activity and implementing it
mainly interactive methods are used.

Interactive (“inter” is mutual, “act” - to act) - to act mutually or
it means to be in conversation with someone. Another word in other
words, interactive methods of teaching - knowledge and communicative
activity is a special form of organization in which learners are involved
in the learning process to understand and think what they know and
think will have the opportunity. The role of the teacher in interactive
lessons is partial leads to directing students’ activities to achieve lesson
goals.

Today, educational institutions are organizing interactive education
the following most popular technologies are used:

Of learners when the educational process is organized on the
basis of interactive methods to develop their intellectual and creative
thinking, to justify their opinion learn, listen to others’ opinions, try to
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find solutions to problems effectively affects the processes of creative
and moral development. Teacher when using educational methods in
the educational process, first of all, this It is important to know the
essence of the method, the methodology of its use.[4]

The uniqueness of the interactive methods used in the educational
process the fact is that they are only a joint activity of teachers and
students is done through This process of pedagogical cooperation has
its own characteristics.

They include:

¢ the student should not be indifferent during the lesson, independent
thinking, creativity and forced to search;

¢ continuity of students’ interest in science during the educational
process provision;

¢ students’ interest in science to each issue independently
strengthening with a creative approach;

¢ constant organization of cooperative activities of teachers and
students

includes maturity focus the attention of the student;

¢ expand the perception of information;

¢ inquisitiveness, creativity and independent activity;

¢ self-assessment.

Using information technologies in the teacher’s activity

The role of the lessons is reflected in the following:

¢ proper distribution of time;

¢ that the content of the educational material is bright and convincing
provide;

¢ increase the amount of information provided;

¢ expanding the types of educational tasks;

¢ creation of healthy competition, creative environment;

¢ regular improvement of professional qualifications.

¢ helps to remember the material well;
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¢ an opportunity is created to freely express one’s opinion. “Round
Discussion”

Disadvantages of the method:

¢ it takes a lot of time;

¢ the teacher himself should have developed thinking skills required;

¢ choosing a subject that is suitable and interesting for the level of
knowledge of students

They also looked for an answer to the question. This is a scientist
in the field of pedagogy practitioners to technologicalize the
learning process, i.e. to a technological process that gives a clearly
guaranteed result regarding the development of teaching led to the
idea that it is possible to try to convert it. Of such an opinion His
birth created the direction of pedagogical technology in the science
of pedagogy.

How interactive the teacher and student achieve the goal It is up
to them to choose the method, because it is the main goal of both
parties is aimed at achieving a specific result, in which the level of
knowledge of learners, The technology used is selected depending on
the nature of the group and the circumstances. For example, to achieve
the result, maybe it is necessary to work with a computer, maybe a
film (or handouts, drwings and posters, information technology,
various literature) are needed will be All this depends on the teacher
and students.

At the same time, it is necessary to plan the educational process
in advance. In this process the teacher describes the specific aspect of
the educational subject, the place and the situation, most importantly,
organizes students’ opportunities and needs and cooperative activities
should take into account. Only then, to achieve the desired guaranteed
result possible In short, bringing the student to the center of education
is a guarantee of quality education.
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TA’LIMDA RAQAMLI DARSLIKLARDAN FOYDALANISH

M. A. Tursunov, Qarshi xalqaro universiteti
Pedogogika fanlari bo ‘yicha falsafa doktori (PhD) dotsent.

Ushbu magqolada raqamli (elektron) darsliklarni avfzalliklari,
imkoniyatlari, ma’lumotlarni taqdim etish usullari, pedagogik
tenologiyalarning qo ‘llanillishi, foydalanuvchilarning rollari hagida
fikr va mulohazalar “Dasturlash” fanini misolida keltirilgan.

Tayanch  so‘zlar:  zamonaviy  axborot  texnologiyalari,
raqamlashtirish, raqamli darslik, mustaqil ta’lim, elektron axborot
resurslari, veb-saytlar, veb texnologiyalar, elektron kutubxonalar.

B cmamve usznacaromecs uoeu u KOMMEHMApUU OMHOCUMENbHO
npeuMyujecme U - B03MONCHOCHEN — YUPPOsbIX  (21eKMPOHHDIX)
VueOHUKO8, cnocobo8 npeocmasienus UHDOpMAayu, UCnONIb3068AHUSL
neodazo2uyeckux MmMexHono2ull U polnell noiv3osameneli HA npumepe
npeomema «lIpoepammuposanuey.

Knrwouesvie cnosa: cospemennvie ungopmayuonHvle mexHonio2uu,
oyugposka, 31eKmpoHHble YYeOHUKU, CAMOCMOSAmMeNbHoe 00yueHue,
NEKMPOHHbIE UHDOPMAYUOHHBIE PECYPCbL, CAlimbl, 8eO-MeXHOI02UU,
INeKMpoHHble OUbIUOMEKU

This article presents ideas and comments on the advantages and
capabilities of digital (electronic) textbooks, methods of presenting
information, the use of pedagogical technologies, and the roles of users
using the example of the subject “Programming”.

Keywords: modern information technologies, digitization, digital
textbook, independent learning, electronic information resources,
websites, web technologies, electronic libraries.

Respublikamizda ham siyosiy, ijtimoiy-iqtisodiy sohalarda tub
o‘zgarishlar ro‘y bermoqda. Yangi o‘sib kelayotgan avlodning
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kompyuter savodxonligini rivojlantirish axborot texnologiyalardan
samarali foydalani o‘rgatish eng dolzarb masalalardan biri
hisoblanadi [1].

Haqiqatan ham, Prezidentimiz va Hukumatimiz tomonidan ta’lim
jarayonini raqamlashtirish sohasida qaratilayotgan katta etibor olib
borilayotgan sa’y-harakatlarga muvofiq har bir fanni o‘qitishda
raqamli ta’lim texnologiyalarni o‘quv mashg‘ulotiga tatbiq qilishning
asosly yo‘li ta’lim sifati va samaradorligini oshirishga to‘sqinlik
qilayotgan eskicha o‘qitish tizimini bosqichma-bosqich yangilashdan
iboratdir [1].

Ragamli darsliklar hozirgi kunda nazariy va amaliy bilimlarning
asosly manbalaridan bir ekanligi hechkimga sir emas. Bunda tashqari
tahsil oluvchilarning intellektual salohiyatini rivojlantirish, mustaqil
ishlash ko‘nikmasini shakillantirish uchun muhim vosita hisoblanadi.
Yangi avlod raqamli darsliklarni yaratish muammolari ustida ko‘plab
nazariy va amaliy tadqiqotlarda olib borilgan jumladan: O‘quv
materiallarini loyihalash masalalari bo‘yicha V.P. Bespalko, A.A.
Verbitskogo, N.A. Galatenko, Y.I. Dika, V.K. Dyachenko, L.I. Ilyasova,
LY. Lernera, Y.S. Tyunnikova, L.S.Xijnyakovoy kabi olimlarning ilmiy
izlanishlari ko‘rib chiqilgan. Zamonaviy ragamli darsliklarda yangi
axborot texnologiyalarini qo‘llash g‘oyalari psixologik ta’lim faoliyati
nazariyasi asosida shakllangan bo‘lib, bu yo‘nalishdagi yetakchi
olimlarning: L.S. Vigotskogo, P.YA Galperina, A.N. Leontyeva, N.A.
Menchinskoy, S.L. Rubinshteyna, N.F. Talizinoy, D.B.Elkonina. kabi
olimlarning ilmiy izlanishlari ko‘rib chiqilgan.

Oliy ta’lim tizimini rivojlantirish va uni takomillashtirishning hozirgi
bosqichini aralash ta’lim tizimisiz tasavvur etib bo‘lmaydi. Aralash
ta’limning asosini ragamli (elektron) darsliklar tashkil etadi. Ragamli
darsliklardan foydalanish roli kundan kunga ortib, takomillashib
bormoqda, bosma nashrlar esa keyingi o‘rinlarni egallamoqda, buning
0°ziga xos sabablari mavjud ularga atroflicha to‘xtalib o‘tamiz [2].
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Birinchi sabablardan biri — bu raqamli darsliklarning foydalanish
uchun qulayliligi hamda uning ochiqligi. Ancha yillarlar oldin o‘zimizga
kerakli bo‘lgan ma’lumotni qidirish uchun, kutubxonaga borib kerakli
adabiyot yoki jurnalni izlashga to‘g‘ri kelardi. Izlayotgan manbamiz u
yerdan topilmasa boshqa joydan izlashga majbur bo‘lardik, bu jarayon
bizdan ortiqgcha vaqt va mablag® sarflanishiga olib kelardi. Hozirgi
kunda nashrlarda adabiyotlarning bosma nusxasi bilan bir qatorda
elektron nusxasi yaratilmoqda.

Boshqa sabablardan biri — bu ergonomiklik va iqtisodiyligida.
Raqamli darsliklarning qulayligi shundan iboratki ularni saqlash va
olib yurish oson, ulardan ko‘plab magsadlarda foydalanish natijasida
eskirmaydi. Ularni zamonaviy axborot texnologiyalari bilan birgalikda
foydalanish bir gancha qulay imkoniyatlar yaratadi, bosma nashrlani
olib yurish zaruriyatini yo‘qotadi.

Elektron darsliklarning ta’lim berish jarayonlarida joriy etilishi
bir qancha ijobiy imkoniyat va avzalliklarga ega. Elektron darsliklar
axborot texnologiyalari fositalaridan foydalanib yaratilgan, an’anaviy
darsliklardan farq qiluvchi, ta’lim ma’lumotlarini yetkazishning
qo‘shimcha vositasi hisoblanadi.

Elektron darsliklar — bu interaktiv o‘qitish tizimi bo‘lib, u ta’lim
berishga qaratilgan bir qancha pedagogik va ta’lim texnologiyalarni
o‘z ichiga olgan hamda o°zlashtirish darajasini turli xil usul va vositalar
nazorat qilish bo‘limlaridan tashkil topib, mustaqil ravishda bilim olish
va 0‘zni — 0‘zi nazorat qilish imkoniyatini yaratuvchi zamonaviy ta’lim
berish vositasi hisoblanadi.

Elektron darsliklarning ta’limiy, ya’ni fan bo‘yicha ma’lumotlarni
taqdim etish bo‘limida talabalarning olgan bilim va ko‘nikmalarini
yanada boyitishga xizmat qiluvchi nazariy hamda amaliy bo‘limlardan
iboratbo‘lib. “Nazariy” bo‘limdaharbirmavzuningasosiy konsepsiyalar,
definitsiyalar va tushunchalar bayon qilinsa, “Amaliy” bo‘limida
o‘zlashtirilgan bilimlarni mustahkamlash amaliy (laboratoriya) ishlarini
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bajarish hamda mavzuga oid osondan murakkabga tamoiliga asoslangan
topshiriglar beriladi. Taqdim etilgan amaliy topshiriqlarni talabalar
nafaqat auditoriya mashg‘ulotlari jarayonida, balki auditoriyadan
tashqari vaqtlarda mustaqil o‘rganish faoliyatini ham rag‘batlantirish
uchun asos bo‘ladi.

Nazorat bo‘limi — ushbu bo‘limda turli xil ko‘rinishidagi interaktiv
0‘yin texnologiyalar, testlar, pedagogik texnologiyalar asosida mavzuni
o‘zlashtirish darajasini nazorat qilish imkonini beradi. Bunday
jarayon talabalar bilimini o‘zni — 0‘zi nazorat qilish, olgan bilim va
ko‘nikmalarini xolis baholash uchun xizmat qiladi.

Mavzuga oid amaliy topshiriqlarni bajarish davomida elektron
darslikdan foydalanishning afzalliklaridan biri shundaki, talabalar
topshiriglarni bajarish davomida duch kelgan muammolarga yechim
topish magsadida ma’ruza va amaliy mashg‘ulotlar materiallariga
murojaat qilish imkoniyatiga ega bo‘ladilar. Elektron darsliklardan
auditoriyadan hamda mustaqil foydalanish davomida o‘zlashtirish
ko‘rsatkichlari hagida ma’lumotlarni yig‘ish va tahlil qilish jarayonlarini
sezilarli darajada soddalashtiradi. Elektron darslikdan foydalanib
talabalarning mustaqil ishlash bosqichlarini ko‘rib chigamiz:

Adaptiv diagnostika bosqichi — bu bosgichda talabalarning taqdim
etilayotgan o‘quv materiallarini o‘zlashtirishga tayyorgarlik darajasini
aniqlanadi, bunda o‘zlashtirilayotgan modulning tarkibiy tuzilishi
xususiyatlari inobatga olinadi.

Faoliyatga yo‘naltirish bosqichi — bu bosqichda talabalar uslubiy
qo‘llanma va ko‘rsatmalar, mustaqil ishlarni bajarish bo‘yicha metodik
ko‘rsatmalar, bajarish bo‘yicha tavsiyalar, dasturlari foydalangan holda
fanga oid mustagqil ish mavzulari hamda topshiriqlarini bajaradilar.

Motivatsion bosqich — bu bosqichda talabalar elektron darslikda
mavzu bo‘yicha taqdim etilayotgan adabiyotlar ro‘yxati bilan tanishib
ulardan foydalanish hamda elektron kutubxona resurslari tanishib ularda
ishlash ko‘nikmasiga ega bo‘ladilar. Ushbu bosqichda talaba o‘z oldiga
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qo‘yilgan vazifani hal etish uchun zarur bo‘lgan bilim va ko*‘nikmalarni
yoki ularning majmuasini tanlaydi va jalb etadi.

60610200 — “Axborot tizimlari va texnologiyalari (tarmoglar va
sohalar bo‘yicha)” yo‘nalishida o‘tiladigan “Dasturlash” faning o‘quv
dasturi asosida yaratilgan elektron darslikni qo‘llash samaradorligini
ko‘rib chigamiz.

Elektron darslikning asosiy imkoniyatlari quyidagilardan iborat:

> ushbu elektron darslikda fan bo‘yicha nazariy materiallarning
tagdim etilganligi va ulardan erkin foydalanish imkoniyati;

> fan bo‘yicha ma’lumotlarni animatsion, ko‘rgazmali
(illyustrativ), video, tarzda taqdim etilganligi;

> fan bo‘yicha ma’lumotlarni vizual shaklda ifodalanishi;

> bajarilgan amaliy va laboratoriya topshiriglarni yechimlarini
tekshirish imkoniyatining mavjudligi;

> talabalarning fanga bo‘lgan qiziqishini oshirish magsadida
0‘yin texnologiyalardan foydalanilgan;

> talabalarga har bir mustaqil ish mavzulari bo‘yicha elektron

adabiyotlar ro‘yixati taqdim etilgan.

Elektron darslik talabalarga nafaqat fan bo‘ycha yangi, balki oldin
tagdim etilgan materiallarni takrorlash va chuqurroq o‘zlashtiriish
imkonini beradi. Elektron darslik tarkibiga kiruvchi testlar, turli xil
amaliy topshiriglar, pedagogik o‘yin texnologiyalar, talabalarga oz
natijalarini tekshirish tahlil qilish, to‘plangan ballarini hisoblash va
o‘zlariga bo‘lgan ishonchini oshirishga xizmat qiladi. Bundan tashqari
ushbu elektron darslikda har bir talaba bilan alohida ishlash imkoniyati
mavjud. Elektron darslikdan har bir foydalanuvchi login parol bilan
tizmga kirib foydalanishi esa o‘qituvchiga talabalar tomonidan qilingan
harakatlarni kuzatish, urinishlar sonini ko‘rib borish, har bir topshiriqqa
sarflangan vaqtni kuzatish, shuningdek, talabaning ayrim topshiriqlarni
bajarishda yo‘l qo‘yilgan kamchiliklarni tahlil natijalariga qarab
talabalarga tavsiyalar berish imkoniyati mavjud [4].
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Elektron darslikda taqdim etilgan qulay interfeys va sifatli muloqot
tagdim etilgan o‘quv materiallarni samarali o‘zlashtirish imkoniyatini
yarata.

“Dasturlash” fanidan tuzilgan elektron darslikning manzili https://
selfedu.uz/ ta’lim platformasida joylashgan bo‘lib unda ishlash
jarayonida funksiyalar ikki turga bo‘linadi: admin (o‘qituvchi) va
foydalanuvchi (talabalar) [3].

Talabaning elektron darslik bilan o‘zaro ishlash jarayonida ularga
fagat ruxsat etilgan bo‘limlar bilan ishlash imkonini beradi, biroq u
tizim sozlamalariga bevosita kirish huquqgiga ega emas.

Elektron darslik bilan o‘zaro ta’sirdagi funksiyalarga fagat (admin)
o‘qituvchilarga ochiq bo‘lib, u tizim sozlamalariga bevosita kirish
imkoniyatiga ega hamda ularni boshqarish va o‘zgartirish huquqiga ega.

https://selfedu.uz/ ta’lim platformasi interfeysi sodda va
tushunarli bo‘lib, undan foydalanish jarayonida chalg‘ituvchi ortigcha
animatsiyalar ortigcha elementlar mavjud emas. Undan foydalanuvchilar
fan bo‘limlari bo‘yicha tagdim etilayotgan materiallarni tez va oson
o‘zlashtirish imkoniyatini ta’minlaydi (1-rasm).

Laboratoriya masng uiot (0/12)

Mustaqitish (0/4) Mustagitis (0/0)

Laboratorlyamasng'uiot (0/0)

Mustaqitish (0/0)

1-rasm: Raqamli darslikning umumiy ko‘rinishi.
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Elektron darslikni ishlab chiqish davomida PHP dasturlash tilidan
foydalanilgan. Undan foydalanuvchilarning rollari quyida batafsil
yoritilgan:

Elektron darsligimizda o‘qituvchi (admin) tomonidan bajariladigan
vazifalar ketma ketligi quyida keltirilgan (2-rasm).

Vo
Talabalar

kontengentini
shakillantirish

Talabalarr_lin — / O quv
8 b berion 4 materiallarni
(Chat orqali) , J . tagdim etish
- 4 / // . . N -
/ Ofqgituvchi
(admin)
vazifalari

Test savollari

,/ Baj a_ri_lgan _ B [ va
topshiriglarni topshiriglarni
tekshirish taqdim etish

/ Mustaqil ish
' mavzulari va
topshiriglarni
tagdim etish

2-rasm: o‘qituvchi tomonidan bajariladigan funksiyalari.
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Elektron darsligimizda talaba (foydalanuvchi)lar tomonidan
bajariladigan vazifalar ketma ketligi quyida keltirilgan (3-rasm).

Avtorizatsiya
va
autentifikatsiya

O‘yin i
texnologiyalard eﬁTlgqg‘][m an
an foydalanib i ﬁg i
bilimlarni m‘a‘icnﬁ an;ll
mustahkamlash 0 Ziashtinls

Talabalarning
vazifalari

Mavzu

&%ﬁgﬁ Test savollari
savollarni - Sh_vme_l —
muhokoma pb : qh
qilish jaris
(Chatda)
Mustaqil ish
mavzulari va
topshiriglarni

taqdim bajarish

3-rasm: Talaba tomonidan bajariladigan funksiyalari.

Ragamli darslikning muhim jihati shundaki shundaki, ragamli
darslikning interaktiv tuzilishi talabalarning intellektual rivojlanishi
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jarayoniga hamda nazariy va amaliy tayyorgarligini takomillashtirishga,
samarali ta’sir qiladi, ularning yangi didaktik va kompyuter
texnologiyalarini o‘zlashtirishi jarayonini rag‘batlantiradi, shuningdek
obyektga yo‘naltirilgan dasturlash tillari fanini o‘qitish uchun yaxlit
raqamli darsliklar yaratildi.
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