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ILMIY-OMMABOP BO‘LIM

KOMBINATORIKAGA OID BA’ZI OLIMPIADA
MASALALARINI YECHISH USULLARI

J. U. Xujamov, UrDU, dotsent,
M. D. Vaisova, UrDU, dotsent
M.Otajonova, UrDU, magistrant

Ushbu maqolada kombinatorikaga oid zaruriy ma’lumotlar keltiril-
gan va matematikadan ba’zi olimpiada masalalarining yechish usul-
lari ko ‘rsatilgan.

Kalit so‘zlar. Birikmalar, o‘rin almashtirish, o ‘rinlashtirish, gu-
ruhlash.

B cmamve npedcmasnena neooxooumas ungopmayus uz KomouHa-
MOPUKU U NOKA3AHBI MEMOObl PeuleHUss HEKOMOPbIX OTUMNUAOHBIX 3d-
0ay no mamemamuxe.

Knrwoueswie cnosa. Kombunamopuxa, nepecmanoska, pazmeujenue,
couemanue.

The article provides the necessary information from combinatorics
and shows methods for solving some Olympiad problems in Mathematics.

Key words. Combinatorics, permutation, k — permutation of n,
combination.

Matematikaning ko‘pgina qiziqarli masalalarini yechish uchun
berilgan to‘plamdan uning gandaydir xossaga ega bo‘lgan elementla-
rini tanlab olish va ularni ma’lum bir tartibda joylashtirish usulidan,
ya’ni kombinatorika elementlaridan foydalanish yaxshi natija beradi.
Ushbu maqolada kombinatorika elementlari va ularni qo‘llash orqali
yechiladigan masalalarni yechish uslubiyati batafsil keltiriladi, chunki
keyingi yillardagi halqaro olimpiadalarda kombinatorika elementlari-
dan foydalanib yechiladigan misollar ko‘proq uchramoqda.
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4 ILMIY-OMMABOP BO‘LIM

O‘quvchilar kombinatorika elementlari bo‘yicha chuqur bilimga
ega bo‘lishlari uchun nazariy ma’lumotlarni va ularning bir gancha ma-
salalarni yechimiga tadbiqlarini keltiramiz.

Kombinatorikada qo‘shish va ko‘paytirish qoidasi deb ataluvchi ikki
muhim qoida mavjud. Bizga 4 ={qa,,a,,...,a,} va B=1{b,b,,...,b,}
chekli to‘plamlar berilgan bo‘lIsin.

Qo‘shish qoidasi: agar A to‘plam elementlari soni n ga va B
to‘plam elementlari soni m ga teng bo‘lib, ANB=J(A va B
to‘plamlar kesishmaydigan) bo‘lsa, u holda 4+ B to‘plam elementlari
soni n+m ga teng bo‘ladi.

Ko‘paytirish qoidasi: A4 va B to‘plam element-
laridan tuzilgan barcha (a;,b;) juftliklar to‘plami
C= {(al.,bj) ra, € A4, bj. € B,i=1,n, j =1,m} ning elementlari
soni nxm ga teng bo‘ladi.

Qandaydir predmetlardan (masalan harflar, sharlar, kubchalar,
sonlar va boshqalardan) tashkil topgan guruhlar birikmalar yoki
kombinatsiyalar deb ataladi. Ana shu birikmalarni tashkil etgan
predmetlar elementlar deyiladi.

Oldin takrorlanmaydigan kombinatorika elementlarini ko‘rib
chigamiz:

O‘rin almashtirishlar deb » ta turli elementlarning bir-biridan
faqat joylashishi bilan farq qiluvchi birikmalarga aytiladi. » ta element-
dan mumkin bo‘lgan barcha o‘rin almashtirishlar sonini P _bilan belgi-
laymiz.

O‘rinlashtirishlar » ta turli elementdan m tadan tuzilgan birikma-
lar bo‘lib, ular bir-biridan yoki elementlarining tarkibi, yoki ularning
joylashish tartibi bilan farq qiladi.

Mumkin bo‘lgan barcha 7 ta turli elementdan & tadan o‘rinlash-

tirishlar soni chekli bo‘lib, bu son faqat n va k ga bog‘liq. Uni A,f
orqali belgilaymiz. Bitta o‘ringa 7 elementli to‘plam elementlarini 7
ta usul bilan joylashtirish mumkin bo‘lgani uchun istalgan 77 natural
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son uchun A,i =n. Demak, agar kK > n bo‘lsa o‘rinlashtirish mavjud
emas.

1-teorema. Agar kK <n bo‘lsa, u holda 4, =n(n—1)..(n—k+1)
o‘rinliva P =1-2-...-n=n! bo‘ladi.

Isbot. n ta elementdan takrorlanishlarsiz k —o‘rinlashtirish-
lar sonini topish uchun biz k ta tanlov o‘tkazishimiz kerak bo‘ladi.
Bunda birinchi gadamda 7 ta elementdan istalgan birini tanlashimiz
mumkin. Agar bu tanlov allagachon bajarilgan bo‘lsa, u holda ikkin-
chi qgadamda qolgan (7 —1) ta elementdan birini tanlashga to‘g‘ri
keladi, chunki tanlangan elementni qayta tanlash imkoniyati yo‘q.
Xuddi shunday uchinchi qadamda tanlash uchun fagat (7 —2) ta ele-
ment, to‘rtinchi qgadamda (n—3) ta element va shu zaylda k —
gadamda (n—k+1) ta elementdan birini tanlash mumkin bo‘ladi.
Shunday qilib, 7 ta elementdan takrorlanishlarsiz k& —o‘rinlashtirish-
lar sonini topish uchun ko‘paytirish qoidasidan foydalanamiz, ya’ni
A =n(n-1)..(n-k+2)(n—k+1) (1)
formula o‘rinli bo‘ladi.

n ta elementdan mumkin bo‘lgan barcha o‘rin almashti-
rishlar soni P ni topish uchun uni # ta elementdan 7 tadan
o‘rinlashtirish ~ sifatida qarasak (1) formuladan foydalanib

P=A"=n(n-1)..(n—k+1)..2-1=n )

formulani hosil gilamiz.

Guruhlashlar deb biri - biridan hech bo‘lmaganda bitta elementi
bilan farq qgiluvchi n ta turli elementdan & tadan tuzilgan birikmalar-
ga aytiladi. 1 ta elementdan k£ tadan tuzilgan guruhlashlar faqat n va

k ga bog‘liq. Uni C* bilan belgilaymiz. Bu yerda ham agar k > n

bo‘lsa, C¥ =0 bo‘lishi ravshan.
2-teorema. 7 ta elementdan K tadan tuzilgan guruhlashlar sonini
topish uchun ushbu
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6 ILMIY-OMMABOP BO‘LIM

ch n(n—1)..(n—k+1) _ n!
! k! kl(n—k)!
tenglik o‘rinli.

Kombinatorikada gaytarilmaydigan tanlashlardan tashqari qaytari-
ladigan tanlashlar ham ko‘p uchraydi. Quyida gaytariladigan tanlashlar
bilan tanishamiz.

Takrorlanishli o‘rinlashtirishlar - 7 ta elementdan & tadan
takrorlanishli o‘rinlashtirishlarda (k < n) ixtiyoriy element 1 dan k
martagacha uchrashi yoki umuman uchramasligi mumkin, ya’ni har
bir 7 ta elementdan K tadan takrorlanishli o‘rinlashtirish nafaqat turli
elementlardan, balki ¢ ta ixtiyoriy ravishda takrorlanuvchi ixtiyoriy
elementlardan tashkil topgan, hech bo‘lmaganda elementlarining
joylashish tartibi bilan farq qiluvchi guruhlarning har xil guruhi
hisoblanadi.

n taelementdan k tadan takrorlanishli o‘rinlashtirishlar soni Afmkr

3)

bilan belgilanadi va quyidagi formula bilan hisoblanadi:
k k
A =n" 4)

Takrorlanishli guruhlashlar - 72 ta elementdan k£ tadan element
bo‘lgan takrorlanishli birikmalarda ixtiyoriy element 1 dan &k
martagacha uchrashi yoki umuman uchramasligi mumkin, ya’ni har
bir 7 ta elementdan K tadan takrorlanishli o‘rinlashtirish nafaqat turli
elementlardan, balki k ta ixtiyoriy ravishda takrorlanuvchi ixtiyoriy
elementlardan tashkil topishi mumkin. Tarkibi bir xil bo‘lib, faqat
elementlarining joylashish tartibi bilan farq qiluvchi guruhlar farq
qilinmaydi, ya’ni faqat elementlarining joylashish tartibi bilangina farq
qiluvchi guruhlar bir xil guruh hisoblanadi.

n taelementdan k tadan takrorlanishli birikmalar soni C,, ke D1lan
belgilanadi va quyidagi formula bilan hisoblanadi:
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k _ k _ (n + k - 1)!
Critr =Crun = CENE (5)

Ta’kidlashjoizki, K 72 dankattaham bo‘lishi mumkin. Takrorlanishli
guruhlashlar soni kK ta bir xil sharni 7 ta qutiga joylashtirishning
usullari soni sifatida ham talgin gilinadi. Bunda n ta quti yonma yon
joylashgan deb faraz qilinadi va ular orasida 7 — 1 ta to‘siq mavjud

bo‘ladi. Sharlarni 0 bilan to‘siglarni 1 soni bilan belgilasak, u holda k
ta Ova n — 1 ta 1 lardan iborat, jami 7 + kK — 1 ta elementli ketma-

ketliklarni hosil gilamiz: 90;--QL...T, ... ,10..01...T
k n—1 k n—2
Bunda har bir ketma-ketlik sharlarni qutilarga joylashtirishning
bitta usuliga bir qiymatli mos keladi va aksincha. Demak, k ta bir
xil sharni 7 ta qutiga joylashtirish masalasi £ ta O va n —1 tal

dan nechta ketma-ketlik hosil gilish mumkinligi masalasi keltiriladi.

Bunday ketma-ketliklar soni C' f L1 Yoki C :;]1_1 ga teng bo‘ladi.

Endi misollar gqarab chigamiz:

1-misol. Ikkita to‘g‘ri chiziq berilgan bo‘lib, ularning bittasida 7
ta, ikkinchisida K ta nuqta belgilangan. Uchlari shu nuqtalarda bo‘lgan
nechta uchburchak mavjud?

Yechish. Oldin to‘g‘ri chiziglarning o‘zaro vaziyatini tahlil qilamiz.
Ma’lumki tekislikda to‘g‘ri chiziglar o‘zaro 3 xil vaziyatda joylashadi:

1-holat. To‘g‘ri chiziqlar parallel;

2-holat. To‘g‘ri chiziqlar bitta nuqtada kesishadi.

3-holat. To‘g‘ri chiziglar ustma- ust tushadi.

3-holatda bir to‘g‘ri chizigda yotgan uchta nuqta orqali hech qanday
uchburchak hosil qilib bo‘lmaydi. Shuning uchun bu holat qaralmaydi.

Qolgan 2 holatni ko‘rib chigamiz:
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8 ILMIY-OMMABOP BO‘LIM

1-holat. To‘g‘ri chiziqlar parallel bo‘lsin. U holda uchburchaklarni
ikki guruhga ajratish mumkin:

1) ikkita uchi birinchi to‘g‘ri chiziqda va bitta uchi ikkinchi to‘g‘ri
chiziqda yotgan; bunday uchburchaklarning soni Cg - k ga teng, chun-
ki uchburchakning ikkita uchini tanlashlar 2-teoremaga ko‘ra n ta ele-
mentni 2 tadan guruhlashlar soni Cf ga teng bo‘lib, uchinchi uchi
ikkinchi to‘g‘ri chiziqdagi £ ta nuqtadan ixtiyoriy bittasi gilib tanlani-
shi mumkin. Yuqoridagi ko‘paytirish qoidasiga ko‘ra bunday tanlashlar
soni CZ . k gateng bo‘lib qoladi.

2) ikkita uchi ikkinchi to‘g‘ri chiziqda va bitta uchi birinchi to‘g‘ri
chizigda yotgan holda birinchi holdagi kabi mulohazaga asosan C' 2 n
ta uchburchak mavjudligini hosil gilamiz.

Qo‘shish qoidasiga ko‘ra CI? -n + 0721 - k ta uchburchak mavjud.

2-holat: to‘g‘ri chiziglar bitta nuqtada kesishadi. Agar bu kesishish
nugqtasi berilgan nuqtalar orasida bo‘lmasa xuddi birinchi holatdagi kabi
fikr yuritiladi hamda Cl? -n+C 2 - k ta uchburchak hosil bo‘ladi.

Endi bu kesishish nuqtasi berilgan nuqtalar orasida bo‘lsin. Bunda
yuqoridagi 1-holat kabi fikr yuritganda:

1) kesishish nuqtasini ikkinchi to‘g‘ri chiziq nuqtalari orasidan olib
tashlaymiz va bunda 1- to‘g‘ri chizigdagi nuqtalar soni 7 ta, lekin 2-
to‘g‘ri chiziqdagi nuqtalar soni k£ —1 ta deb olamiz va bunda hosil bola-
digan uchburchaklar soni C’i . (k — 1) ga teng bo‘ladi;

2) kesishish nuqtasini birinchi to‘g‘ri chiziq nuqtalari orasidan olib
tashlaymiz deb faraz qilamiz va bunda 1- to‘g‘ri chiziqdagi nuqtalar
soni n—1 ta, lekin 2- to‘g‘ri chiziqgdagi nuqtalar soni % ta deb olamiz va

bunda hosil boladigan uchburchaklar soni C 2 : (n — 1) ga teng bo‘la-
di. Bu holatda qo‘shish qoidasiga ko‘ra C? - (n — 1) +C?- (k — 1)
ta uchburchak mavjud bo‘ladi.
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2-misol. Shahar xalq deputatlari kengashida 30 nafar deputat bo‘lib,
5 nafar nomzod ichidan ovoz berish yo‘li bilan rahbar saylashmoqda.
Bunda har bir saylovchi bitta ovoz berish huqugiga ega. Ovoz berish
o‘tkazilgandan so‘ng har bir nomzodga nechta ovoz berilgani ko‘rsa-
tilgan bayonnoma tuziladi. Necha xil usul bilan bayyonnoma tuzish
mumkin?

Yechish. Aytaylik, 1-nomzodga %, deputat, 2-nomzodga Z, depu-
tat va hakozo 5-nomzodga z, deputat ovoz bergan bo‘lsin. Bu holda

:1:1+x2+...+a;5:30

tenglama hosil bo‘ladi. Bayonnomalar soni bu tenglamaning butun no-
manfiy sonlardan iborat yechimlari miqdoriga teng. Bu esa 0z navbati-
da takrorlanishli guruhlashlar sonini topish, ya’ni 30 ta bir xil sharni 5
ta qutiga joylashtirish masalasi orqali hal gilinadi, yani £ = 30 ta 0
(shar)va n —1 =4 tal (to‘siq) dan iborat ketma-ketliklar sonini
topishga keltiriladi. Bunday ketma-ketliklar soni (5) formulaga ko‘ra

ot = C§4 — 46376 ga teng bo‘ladi.

n+k—1

3-misol. Seyfning shifrli kodi besh xonali sondan iborat. Kodlashtir-
ganda nechta turli kombinatsiya tuzish mumkin?

Yechish. Bumisolda n=0, chunkikodlashtirishda 0,1,2,3,4,5,6,7,8,9
ragamlarning hammasidan foydalanish mumkin va kod besh xonali son
bo‘lgani uchun £ =5 va bu yerda elementlarning joylashish tartibi
ahamiyatlibo‘lganiuchuntakrorlanishlio‘rinlashtirishdanfoydalanamiz.
Demak seyfni (4) formulaga ko‘ra Af = n* =10° =100000 usul
bilan kodlashtirish mumkin.

4-misol. Har ganday ne N larda

c’ C c 2
+ L+ =
1 2 3 n+l n+l (6)

tenglik o‘rinli bo‘lishini isbotlang.
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10 ILMIY-OMMABOP BO‘LIM

Yechish. Aniq integralni hisoblash usulidan bilamizki,
n+l

1 tenglik o‘rinli. Boshga tomondan Nyuton bi

1
J.(1+x)"dx= 2
0 n+

nomi xossasini ifodalovchi
(1+x)" =C)+Clx+Cx* +..+C'"'x" '+ C'x" tenglikka ko‘ra

1 1
[+ xyde=[(C)+Crx+Clx* +..+ C %" + Clx")dx =
0 0

c’ c C’
e
1 2 3 n+l

ga teng. Demak, barcha ne N larda (6) tenglik o‘rinli.

S5-misol. Agar x>—1 bo‘lsa, istalgan ne N larda
Clx'+C X +..+C7 X" +C X" 2n-x+(n-1)x° )

tengsizlik o‘rinli bo‘ladi.
Yechish. (7) tengsizlikni matematik induksiya metodi yordamida

isbotlaymiz.

1. n=1 va n=2 holatlarda (7) tengsizlikning tenglik sharti
bajariladi.

2. n=k da (7) tengsizlik o‘rinli deb faraz qilamiz, ya'ni

C, x+Cx" +..+CX" "+ Cix* 2 k- x+(k-1)x* ®)
tengsizlik o‘rinli.

3. n=k+1 da
Cl x+C X+ +Cx* +CX™ > (k+1)-x+k* 9
bajarilishini ko‘rsatamiz. (9) tengsizlikni isbotlashda

ct, =Ccf+cH (neN,1<k<n) tenglikdan

foydalanamiz:
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C x+Cl ) +.4C X +CH " =(CL+C)) x+(CH+C)X* +..+(CL+C7 I +x =

+1

=(Cx+Cx* 4.+ CX )+ x+(Cx* +Cox’ +.C7 + X = (14 x)(Clx + Cix 4+ Cix' )+ x
Bu yerda (8) tengsizlikdan foydalansak,
(1+x)(Cix+C}x? +...+C,ka)+x2 1+ x)(kx+(k=Dx*)+x =
= (k+D)x+ke’ + (k=11 +x)x" > (k+1)x+ kx’

bo‘ladi. Demak (9) tengsizlik o‘rinli. To‘la induksiya metodiga asosan
(7) tengsizlik barcha ne N larda o‘rinli.

Natija. Agar x>-1 bo‘lsa, istalgan ne N larda
(I1+x)" 21+ nx+(n—1)x" (10)

tengsizlik o‘rinli bo‘ladi.
Bu tengsizlik umumlashgan Bernulli tengsizligi deyiladi.

Mustaqil yechich uchun misollar

1. 10 nafar yigit va 5 nafar qizdan iborat talabalar guruhidan olti na-
far talabani shunday tanlab olingki, ularning ichida qizlar soni uchtadan
kam bo‘lmasin. Buni necha xil usul bilan amalga oshirish mumkin.

2.100 dan 1000 gacha butun sonlar ichida 3 ta ragami bir xil bo‘lgan
sonlar nechta?

3. ¢+ y + 2 = 15 tenglama natural sonlardan iborat nechta ye-
chimga ega?

4. Orasidagi masofa 2 sm bo‘lgan ikkita parallel to‘g‘ri chiziglar
berilgan. Ularning har birida 1sm oralig‘ida 10 ta nuqta olingan. Bu 20
ta nuqtadan 9 ta nuqtani shunday tanlash kerakki, istalgan ikkita nuqta
orasidagi masofa 2 sm dan kam bo‘lmasin. Buni necha usulda amalga
oshirish mumkin?

5. Istalgan neN larda (C))* +(C)) +..+(C")* =C3,
tenglik o‘rinli bo‘lishini isbotlang.

FIZIKA, MATEMATIKA va INFORMATIKA Soa




12 ILMIY-OMMABOP BO‘LIM

6.Istalgan neN larda C, +2C> +3C +...+nC' =n-2""
tenglik o‘rinli bo‘lishini isbotlang.

7.Istalgan neN larda  C) —C> +C) —...(-1)"'C" =1

tenglik o‘rinli bo‘lishini isbotlang.
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0.4.Ky3uee. Mamemamuxa ¢anunu yKumuuioa uHmepaxkmus yCcyuiap

MATEMATIKA JOZIBASI

MATEMATHUKA ®PAHUHU YKUTUIIJIA UTHTEPAKTHUB
YCYJIJIAP

0.4.Ky3uee, KMUU ykumyeuu

Yoy maxonaoa mamemamuxa anunu yxumuuioa uneop mavium
MEexXHONO2UANAPUOAH AHATLO2USL 84 YMYMAAUIIMUPULL UHMEPAKMUE YCYl-
Japu acocuoa myniamoazu onepayusiapHute Xoccaiapu, Xo0ucauiap
Oyiuya,onepayuAnapaa yXulauiiueu 6a 2eoMempux npocpeccust 0acm-
NAOKU n ma XaorapuruHe uueuHoucunu monuut, Buem meopemacunu
VMYMAQUIMUPULL XAKUOA UKD IOPUMUTLLAH.

Taanu cyznap: aunanoeus, YMyMAGUIMUPUWL, MYRIAMOA2U onepa-
yuanapu, Xo0ucanap onepayusiapu, 2eoMempux npozpeccusi N ma
uueunoucu, Buem meopemacu.

B omoti cmamve 0600w aemca meopema Buema, naxooxcoenue
CYMMbl HAYATLHLIX YJIEHO8 CBOLCME HAbopa onepayuli, cxoocmaeda ¢
onepayusamMu Hao COOBIMUAMU U 2eOMemPUYecKoll npozpeccuet, Ha
0CHOBE UHMEPAKMUBHBIX MENMOO08 aHAN02UU U 0000U eHUsl NEPEO0BbIX
006pa308ameNbHbIX MEXHONO2UL 8 00VUeHUU MameMamuxe.

Kniouesvie cnosa: ananoeus, 060owenue, onepayuu Had MHONICeCH-
80M, onepayuu Hao coOLIMUAMU, CYMMA 2eOMEMPUIECKUX NPocpeccull,
meopema Buema.

This article summarizes the Vietnamese theorem by finding the sum
of the initial members of the set of operations, similarities with events
and geometric progressions, based on interactive methods of compar-
ing and generalizing advanced learning technologies in mathematics
teaching.

Keywords: analogy, generalization, operations on a set, operations
on events, sum of geometric progressions, Viet theorem.
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14 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

Kyiinna Ou3 maremaruka paHuHU YKATHUILAA MHTEPAKTHB ycyJulapaa
aHaJIOTMAd Ba YMYMIAWITHPUILIADHMA KYyJIalira OWJA —MHUCOJUIAP
kentupaMu3. byHna YKyBuM onjuHiaH OWiIraH TasHY TyIIyHYaJIapHU
AHrM OepuiIaguraH TasHY TylLIyHYajgapra asanorus (YXIIaIuIuK)
Ba yMyMJIAIUTHUpUII (MHAUKTYB XyJOCa YMKApUII) METOIJIapHiaH
(olijaNaHUIIHU KEATHPaAMU3.

TymamMaarn onepanysuIapHUHT XOccallapy, Xoaucanap Oyiinua
ornepanusuiapra aHajitorusicu (Yxmanuuirn) (2.1-xaianra KapaHr).

2.1-xanBaJ.
Tynnamaaru onepanusiIapHUHT X0CCAJAPH, X0AUcAIAp
Oyiin4a onepanusiyiapra aHaJorus (YXmamuiuk)

Xooucanap ycmuoa
onepayusiap

Tynnamnap ycmuoa onepayusiap

() - seMeHTap XoaKcanap TYIUIaMH.
Xap Oup cwHOBHA commp OynaawraH
xoauca Mykappap xoamca .

Xed KauoH coadp OynMaiauraH
xomuca & .

U - yuBepcan Tymuam.

oy Tymam & .

Arap Vxe A murmma x € B | Arap 4 € Q xomuca conup 6yiranma
oynca, y xomma A tymmam B BcQ xomuca xam cogup Oyca,

TYIUIAMHUHT ~ KMCM  TyIuiamu | y xonaa A xomuca B xomucanusr
neinnanu Ba 0y A C B waknuaa | cababuucu aeiinnaau Ba Oy AcB
OenrunaHaum. LIAKIMIA E3UITIAIN.

A Ba B tymnammapuusr | 4 < Q pa BC Q XOIMCATAPHUHT

HuruHMcH (OUpianiMach)
ned ymapHUr OUpopTacu  COaMp

HuruHaucu  (Oupriammacu) ae0
yIapHHT Kamuzua Oupopracura

TeruuuM OYnraH sJaeMeHTIapaaH
Ty3WITraH TYIUIaMra aiTwiajgu Ba
AU B OunaH OeiruiaHaiu.

AUB:{x|xeAéKH xeB}

Oynranma pyi OepyBun xoaucara
alitunanu Ba A+ B (éku AU B )
OuJ1aH OelrwiaHau.

A+B:{a)eQ|a)eAéKHa)eB}

2021/4
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0.Y.Ky3ues. Mamemamuxa hanuny YKumuuoda uHmepakmue yCyiap

A Ba B TYIUIAMJIADHUHT
KymaiTMacu (Kecurmmacu) 1eo
yIAapHHUT WMKKAaJlacWra TETHIUTN
OyiraH sneMeHTIap/iaH TY3HITraH
Tymiamra aWtunaan Ba AN B
OmnaH OenruiaHajy.

AmB={x|xeA‘Ba xeB}

AcQ pa BcQ xomucanapHuHr
kynaiitmacu  (kecumimacu) ~ z1e0

YIApHUT UKKAJIACU XaM COIUp OyiraH
TaKIupJaruHa pyi OepyBuu xojucara
aiitunany Ba AB éxku (4 N B)

OuiaH Oelruia”Hau.

AB :{a)eQ|a)eA6aa)eB}

A Ba B TYIJIAaMJIIAPHUHT
aifiupmacu 1e6 ¢akar A ra
TErHnuId OYNTaH 3JeMeHTIapaaH
Ty3WiraH TyIjiamra auTwiaau
Ba A\B Ounan OGenrunaganm.
A\Bz{x|xeA.Ba x%BEI

Ac Q xoaucara Kapama-KapIiou
xonuca Jned 'y pyi  OepmaraH
TaKAUpaa coaup OYmyBuM Xomucara
alitiiany Ba A Ouiad OeilruiaHagy.

Ad=lweQwedf=0\4

Arap ANB = 6ynca, 4 Ba
B tynnamnap xecummaiinm.

Arap ANB= 6ynca, 4 Ba
B xomucamap Oup BakTHH Y3uza
conup Oynmaiinu, y xonna A Ba B
xoaucanap oupranukaa oyiManuran
xoaucanap aed aranaiu.

4 , B ga N TYIUIaMIIAPHUHT
timraamacn A U B U C

A4 B g N XOIMCATapHUHT
KaMuga OWTTacH COMUp OYIUIINHU
AU B U C Xoauca udopananam.

A B N

TgrmaMnapHHHr
K}“lnaﬁTMacn

A B ga N XO,I[I/ICB.J'IapHI/IHF ou é)
BaKT,Z[a coamp 6yJ‘II/IHII/IHI/I
xomuca udomananm.

Tymuamiap Ba xoaucanap ycTuaa aMajulapHUHT XOccanapy aifHaH Oup
XWITHP.

AUA:A, AmA:A,

AUA=Q,
AUVB=BUA ANB=BnNA,

A, B ga N XOIUCATAPHUHT aHUK OUTTACH COMUP OYIIIH JAeraH XOIUCaH
yioy (A NB N E)U BNAN E’)U (C NAN E) ndosa aHIIaTajm.

Aﬁz=@, j:A,

7.
A&
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16 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

YMymiamTupui (MHAYKTHB XyJoca YUKApUIN) ycynuaaH Qoiima-
JaHUO, TEOMETPHK MPOTPECCHsI JACTIA0KH 71 Ta XaJIAPHHUHT WHAFHH-
JIMCUHY TOMauK [5].

Eunm.['eomeTpuk mporpeccusifactiaabKu 7 Ta XaJIapuHIUHT UUFUH-

JVICHHU TOTIUII YYYH FeOMETPHK Nporpeccusi Tabpuduaan Qoinananuo,
S, =by+b,+-+b, =b +bq+--+bq"" ArapS,=nb, q=16¥ca,

2
b,S,=b+b, :bl+b1q:b1(1+q)(1_‘1):b1(1—q )’
l-¢ l-¢

)

Oynmamu. §, =
S, =b +b, +b, éxu

bll+g+q*fi-q) _bll-g
1-g¢g 1-g¢g
')

_hli-g

1—

S,=b +bq+bgq’ = TEHIJIMKIIap/a

I'M XyCycwil Xynocajapjpan ymoy S, YMyMHH XyJI0CaHU

YUKapaMHu3.
YMymnamtupuil (MHIUKTYB Xyinoca yukapuin) Buetr Teopemacura
Kylugarnda KyJjuiaHaau.

2 —
Teopema. Arap x, Bax, COHIIap x° + px + g =() TEHIJIAMaHU WIU3H

o X tXx, =- . .
Oynca, y xonaa TEHIJIMKIIAp YPUHIU OYIaam.
XX, =4
2
X, +px, +q=0
HUcoorT. { 12 !
x, +px,+q=0
X +px+qg= (x—xl)(x—xz)z x? —(x1 +x2)x+x1x2
. X +Xx,=-
KYNXaJIADHUHT TEHIJIUTHIaH TEHIJIMKJIAp KeJIuo
XX, =4

gukaau. Teopma ncOoTIanIu.
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0.Y.Ky3ues. Mamemamuxa hanuny YKumuuioa uHmepakmue YCyiap

Teopema. Arap x,, x, Ba x, conmnap x° + px? + gx + r = () TeHIa-
MaHHU WIAU3U OYIica, y XoJia TEeHIIMKIAp YPUHIMA OYI1au.
3 2 _ _
Teopema. AraP X, X, X, BAX, COHnap x’+ px* + qx +r = () TeHr
JaMaHU UIAu3M OYyiica, y xosjaa
X, +Xx,+X;=—p
XXy X X+ X, X, =¢

X, Xy Xy =—T

X, +X, +x,+x, =—p
Xy oXy FX Xy X, X, +X, X, X, X, XX, =q
Xp Xy Xy X, Xy Xy FX Xy Xy F X,y Xy X, =T
X, Xy Xy X, =d

TEHIVIMKJIAp YpUHIIN OYaau.

Teopema. Arap x,, x,, -, X BA X, COHIAp

n—1

X"+ p X"+ px" -+ p,_x+ p, =0 TeHIIaMaHu Wimsu Oyca,

y X0JIJ1a TCHITUKIIAp YpUHIH OYIaan.

X1+X2 +---+xn71+xn=—p1
XXy FX Xy X X, R Xy Xy e Xy X, f X, X, =D,
xl-x2-x3+x1-x2-x4+---+x1-x2-xn+x2-xs-x4+---+xn72-xn71-xn=—p3
n-1
xl.xz ..... xnl+x1.x2 ..... xnil.xn{_ _|_x1 x3 ..... xn :(—1) pnfl
n—1
Xyt Xyt Xy Xy Xy ( 1) n

MycTakui 6axapuill yuyH:
Kyiinnarn TastHY TyIIyHYaJapHUHT aHaiorus (YXIIaluiuk)iaap
Ka/IBaJIMHU TY3UHT:
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18 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

1) Xaxkukuii connap OmiIaH cCOH YKU HYKTa Ky(QTIUKIapH YypTacu-
Jlarv AaHAJIOTUSICH;

2). Kommiekc coniap 6uaaH KOOpJHHATa TEKUCIUK HyKTa Ky (P TIINK-
JIapy ypTacuJaru aHaJIOTUsCH;

3) IonmuHOMITapHUHT OYIMHUIIKM DBKIU AITOPUTMHU OWIIaH HATY-
pa coHJIap YpTacHaru aHajJOrusCH;

YMymnamtupum (MHIYKTUB XyJloca YMKApHIN) yCynuaaH Qoiaa-
JaHUO COHJIM KEeTMa-KeTJIUK XyCYCHUH XaJUlapuJaH COHJIM KeTMa-KeT-
JMKHUHT YMYMUH Xaau yuyH Gopmysia OJIMHUILN.
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LI. T. 3pmamos. Blockchain mexnonocusicunu mavaum musumuoa UAAMUIUMUHUNS 19
Ha3apuil acocuapu

ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

BLOCKCHAIN TEXHOJIOT'UACUHH TABJIUM
TU3UMUIA HILJTATAJIUINIUHUHT HAZAPUI ACOCJIAPA

III. T. Spmamos, YV3ITOHUTH ymymuii 63mum myoupu

by uwoa 6noxusiin mexnonoeusicu myspucuoa ymymui myuyHua-
nap, Xamoa yHu mawvium musuMuod UuIamuiuiiu, XaKkukutl ag3ai-
JUKAAPU, VHU MABIUM MUSUMUHUHZ MYPAU COXANAPUOA UWAATMULU
MoXUAMAApY, OUMKOUH MUUMU XAKUOA XaAM YMYMUL myuyHuaniap,
ONOKYIUH 3AHICUPUSA MADIUM XAKUOA2U aXOOPOMHU KUupumuul Ouiau
MypAU MAcana 6a MyammorapHu Xai KUIU, MyatisiH 1a603umiapea xo-
OUMIIAPHU MAHAAUL 84 U2A OTUWLOA OIOKYUIUH MEXHOLO0SUACUOAH (Oli-
OANAHUWL HCUXAMIAPU EPUMUTSAH.

Taanu cyznap: O10KudiiH, ONOKYIUH MEXHON02UACU, OIOKAAD 3aH-
JHcupu, OUMKOUH, KPUNMOBAIOMA, MABIYMOmMIAp basacu, macopadan
mypud uwnad, OHIAH Myio08.

In this work, general concepts about blockchain technology, as well
as its use in the education system, its real advantages, the essence of
its use in different areas of the education system, the general concept
of the bitcoin system, the inclusion of information about education in
the blockchain chain issues and problem solving, the use of blockchain
technology in the selection and recruitment of staff for specific positions.

Key words: blockchain, blockchain technology, blockchain, bitcoin,
cryptocurrency, database, remote work, online payment.

B oannoui pabome paccmampugaromes obwue NOHAMUSL MEXHONO0-
euu OnoKYeliHa, a maxoice ee UCNONb308aHUE 8 cucmeMe 00pa308aHus,
ee peaibHble npeumMyuecmsd, Cyms ee UCNOIb308aHUS 8 PA3TUYHBIX 00-
nacmsax obpazoeanus, 0ouas KoHyenyus cucmemsvl OUMKOUHO8, peule-
HUe PA3IUYHBIX BONPOCO8 U NPODIeM NymeM GKII0UeHUs UHpopmayuu
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20 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

00 0bpazosanuu 6 Yenouxy OIOKYEUHO8. U UCNONb308AHUE MEXHOL02UU
On0Kuelina 6 pekpymunee.

Knrwuesvie cnosa: dnoxuetin, mexnonocus O10K4eliH, 010K Yenou-
K08, OUMKOUH, Kpunmosanioma, 6a3a OaHHuIX, YOdleHHas paboma, OH-
JAUH-NIAMEHCU.

JlyHEHUHT Oapya pHBOXKJIAHTAH MaMIIaKaTIapuaa TabIHuM TH3HUMHU
Mapka3uil iyHanum xucobnanaau. by nry Ounan GofnaHranku, 60mka
COXAJIAPHUHT SIKMH KeJIaXkar, )XymiaaaH, WiM-haH, THOOUET, KMIIUIOK
XY KaIIUT1, CAHOAT Ba ISP KOJTaH XaMMa coxajap, MaMlakaTIaru
TabJIUM Japakacu OusaH OOFIIaHTaHIUD.

Baokwiin (nnarnuzua blockchain €xu block chain) - 6y, ax0opoTHH
¥3 Wuura oiraH, aHWK Koujaiap Oyiinda TapTuOra COJIMHTaH OJIOKIap
3aHKUPUHUHT (OOFJIaHTaH, aJIOKaI0p PYHUXar) y3IyKCH3 KeTMa-KeT/IN-
ruaup. Kyn xomnapaa Onokiap 3aHXKUPUHUHT HycXajapu Oup Oupura
OOFIHMK OYIMaraH XoJiAa TYpIH KOMITBIOTEPIapHUHT TYTIAMHJIA CaKIa-

Haju. (1-pacwm).
& “
\

=~ \_Z2B\_/
1-pacMm. 3anxupriap OJOKMHUHT YMyMHH KYPUHUIIN

broknapHUHT acocuii kKeTMa-KeTIUTH (KOpa PaHIIIMCH) OOIIIaHU-
muaaH (TYK XaBO PaHIIIMCH) OXUpUTaya SHT y3yH XucoOmaHaau. Aco-
cuit 6yamaras, €H TOMOHAAru OJIOKJap (U paHTIucu) oo (kecuo)
TalUIaHa x.

by arama 6upunuu 0ynubd «bUTKOMH»  TH3UMHJA amalra OIIU-
PWITaH TYJIWK PEIUTMKAIMs KWJIMHTAH TaKCHMIIAHTaH MablIyMOTIAp
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LI. T. dpmamos. Blockchain mexnonoeusicunu mavaum musumuoa UAAMUIUUUHUNHS 21
Hazapuil acocaapu

0a3aCHHUHT HOMM Kabu maijgo OYIau, IIYHUHT Y4yH XaM OJIOKYAHH
TYpJM KPpUOTOBAJIIOTANApAArd TpaH3aKUMsIapra Teruiim 1ed Xxucoo-
naHagu. bupok Onokiap 3aHXHPHU TEXHOJOTMACHHHU UCTAJIraH y3apo
OornmaHran axO0opoT OJIOKIapura KyJUIAHWINIIA MYMKUHAMP. «buT-
koitH» T3uMu 2008 HWIHUHT OKTAOPH OiKIa OMpUHYHIIAp KaTOpua
OJTOKJIap 3aHKUPH TEXHOJOTHICHHU UILIaTau [ 1].

K¥yitunran mezonnap tanabura »aBoO 6epyBun O10KIap, OI0KIAp-
HUHT TaKCHMJIAHTaH 0a3aCHHUHI XaMMa PEIUTHKALMsACUTA KYIIHITaH
X0sa, TapMOKKa robopunagu. Jloumuil paBuiiia ImyHaal xonariap
OYNMUIIM MYMKHMHKH, TaKCUMJIAHT'aH TapMOKHMHT TYPJIM KHCMJIapuaa
Oup HeuTa siHrU Onokiap Oup OnoKka HUCOATaH ONUHTUCU Jeiiuiia-
1M, S’bHU OJIOKJIAp 3aHKUPU TAPMOKJIAHWIIM (IIOXJIAHWIIN) MyMKHUH.
Slarm OGnmoksap Xakujgard axOOpOoTJIapHH HAMOWHWII ATHUIIHM Maxcyc
€xu TacoaudaH Yekam UMKOHU MaBxKyaIup (MacanaH, OJ0KJIapUHUHT
OUTTAaCHHHU JIOKaJ TapMOK JOUPACHAA PUBOXIIAHTHPHUILI MyMKUH). By
X0Jaraa Typiid TapMOKJIApHH Hapajuien (Oup BaKTHHHT y3ua) uiniad
YUKAPHUIIT UMKOHH OOpIup.

bupok, Oy yxmanuiuk 1y OuiaH Tyraiau, 4yHKH OJOKYIHH OUTTa
opraH OwjiaH Ha30paT KMJIMHAJAWraH €K SHIWJIaHAJUIaH acoCUi Hyc-
XaHW WIUIaTMaiau. ByHUHT YpHHra TU3UMra yjiaHraH Xap Oup KOM-
nploTep €KU y3en OJOKU3HH HycxacuHu onanu. Keitmn xap Oup ysen
€3yBHM MYCTaKUJI STHTUIaiiau, ammo O0apuOup yJapHUHT Xap Oupu oup
XMJI HaTWXKara spuiiagu. by epra nry »uxar stHa MyXMMKH, arap y3el
O6ynuHca €xku HykonnO Kerca, 3aHkupriap OJOKM YHHU IOKIA® onraH
Oo1IKa y3eiap opKajiu XaéT JaBpUHU JaBOM 3TTUPA/IH.

PoGororexHuka Ba IHTEpHET TEXHOJIOTUAJIApU COXACHIAaru FOKCAK
WIIJTaHMajapra KapamaclaH, MHCOH pecypciapd XaHysrada Jesipiu
UCTaJIraH TUXKOPAT YUyH 3HI KUMMAaT0axo pecypc XucoOnaHuO KeiauH-
Mokaa. OMMaBuil ukpnapaan (apkin paBullga, 3aMOHABUN WIIFOP
TEXHOJIOTHSJIAp XOAUMIIAPHU Talépianl COXaCHHU TaKOMUJLIAILI THPUII
Ba KYI1ab MyaMMOJIapHH eduIra épaam Oepaim.
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22 ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

Hadakar xycycuii, 0anku xymnad naBiarT TabJIUM Myaccacalapu
XxaMm OJIOKJIM alloKajapra acocCiaHraH HMHCTPYMEHTal BOCHUTaJapHU
TagOMK ATHUINra TaUEprapiuk KypMmMokaanap, €Kd TabJIUM TH3UMHUAA
OJIOKYSIH TEXHOJIOTUSICUHU KYJUIAITHUHT 3au() Ba Ky4JIM TOMOHJIAPUHU
UACHTH(DUKAIVS KWIATUTaH TaIKAKOTIApHA 0JTMO OOpMOKIaIap.

Ky#inaa TapnuM TH3uMHAIA TaK0 OYnaaurad 6ab3u MyaMMOJIapHH,
ONOKYDITH TEXHOJOTUSICUHY UILIATTAH X0J1/1a YIApHU €Ul YCYIIapu-
HU Ba Oy coxa/ia OJOKUYDIH TEXHONIOTHSICHHU TaAOUK STUITHUHT UCTHK-
OoJuTapuHU KYpUO YMKaMu3 (2-pacm).

Brokusiin Koeo3nu armawmupaou. Xyna xam Ky Myxokama KdJTHi-
HaJauraH OJIOKYAMH TEXHOJIOTHSICUHU 0axC KWJIMHMaWauraH adsamim-
TU UIYHJIAaKH, y XyAOKaTJapHU pyHWxarra OJIMIIHUA KOFO3/a Oa)kapHlil-
HU HykKa unkapaau. [y Omman Oup Katopia KOFO3IU XyKKaTiaapHU
HYKOTUII €KW KaNOAKMIAIITUPUIIIHUHT XaM OJIIH OJTMHAIH.

Onuii TabIUM XaKUJaru KOFO3TU TUIUIOM, MakTad cepTudukaria-
pY Ba KymuM4Ya YKyB Kypciapu cepTudukariapu Oab3uma HyKommo
KOJIaJIM, acll HyCXa XaM BaKT YTHUIIN OWJIaH MYKOJIUIIIN MyMKHH. Yiap
OJIOKYAIH 3aHXKUpUTa KOWITAIITUPUITaHJaH KeHHH, YKyBUM 0axonapu
Ba YKUJTaH Kypciap XaKuaara axoopomiap HyKOTHIMAaiI1, Ba Y3 HaB-
6atuna, axXOOPOTHU Y3rapTUPUII €KUM KaTOAKHIAIITUPUIT OYIMaiau.
Hly 6wnan Oup KaropAa NIYHU TabKUJJIAII JIO3UMKH, XY>KXKAT 3racu
pOo3MIIUTH OniIaH Oy Xy>KKaTiapAaH eHruiaruna GoiiaaaHui MyMKHH-
awp [3].

XO03Upr BaKTJa TAhJINM TH3UMHU COXacHaa cepTU(HUKATIApHU TEK-
mUpagurad arpoduuda onmd OopaauraH MapKa3uil opraHra dXTHEK
CE3WIMOK/a. Xap KyHHU TabJIUM Myaccacalapy TypJjid TabJIUM TallKh-
JTOTIAPUIAH yaapra Typiau XyxXoKariap HyCXallapuHH FOOOpHUII YUYH
MUHIIa0 CYpOBIApHU KaliTa WUIUIAIIM Kepak. Yiaap TETHIIId WHCOH
aHUK OUp YHHUBEPCUTETHU XaKUKATaH XaM TYraTraHJIWrUra UIioHY X0-
CWJI KWIMIIIHYU UCTalauIap.
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Nw 6epysun

Axxkpeautopnap,
BAMIATOPIAP U
TecTepiap

YkuTyBUM T

Y i
Tanaba = Tanaba

- P909F -
h BLOCKCHAIN _ -, 1
Nw 6epysun / ﬂ 060 '\‘ Axxpesuroprap,
BAIMIATOPMAP U

I x TecTeprap

Tanaba VkuTyBUM

Tanaba

VkuTyBum

2—paCM. BiokusiiH TEXHOJOTUSICHHA TabJIMM THU3UMHU A4 UIJIaTUINIIN

BrokusiiH 3amKupura TabJIUM XaKUIarn axXOOpOTHH KUPUTHII HII
OepyBUmIIap y4yH XOAUMHUHT OWIIUM Japakanapura HucOaTaH nryoxa-
nmapHu Hykoramu. TabouMm napakacl Xakuaard axOOpOTHH CakJall
yayH OJIOKYIIH TEXHOJOTHSICHHHU UIILTATHIN KaJOaKH JUITIOMHH OJIHTI
MMKOHMHH YeKJIaiau. By IIyHUHT ydyH caMapaiiKy, pacMUi TabiIuM
Tanad STUIAAUTaH Bpawiap, XyKyKIIyHOCIap, MyXaHauciaap, UKTUCO-
yunap Ba OoIIKa 1y kabu oMMaBHil KacOaap MajdakacWHU MacT Japa-
KaJMIIMTY MyaMMOCHHHM €YHII UMKOHHHU XaM OepajiH.

Masbaymotiap 6a3acuHu spaTuod, yHra MHCOH TOMOHUIAH TyraTHiI-
raH Kypciap Ba YKUTHIUIAp KYHUKMaJlapy Ba KaTHAIIWITAaH Mabpy3a-
JapH XaKuIard acocuii axOOpOTIapHH KUPUTHII MyMKHH. By mMabiry-
Momiap 6azacu Tydainu um GepyBUHIAp XOJUMIAPHUHT OMITUMIIApH
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XaKHJIard MabIyMOTHH TE3KOp Ba OCOHJIMK OWIaH, XamJa YJIapHUHT
aXaMUATIMIUTH Ba MIIOHWIMJIMTHUra [1y0Xa OyamaraH xoJ/1a OJInII
Japu MyMKHH.

X03upru BakTAa MyailsiH JaBO3UMIIapra XOIMMIIApHU TaHJANl Ba
UIIra OJIUII - KUWKH Ba Mypakkad xapaéunup. Kepaknu mabiaymorra
sra Oynrannapra KUAUPUIIHU TOPAWTUPAIUTaH ArOHA aJITOPUTM XO-
3up4a UyKaup.

BbyTyn xaétu gaBoMuza MabJIyMOTH XaKuJaru Xy;KKaTjaapHU Ba
cepTUQUKATIAPHA WUFUIL YpHUTA olaMmiiap IIyHra TeTUIUd ax00poT-
JapHU OJIOKYAIH 3aHXupura €310 KyHumuapu MyMKuH, Oy 3ca i Oe-
PYBUMJIAPHUHT Oy XyXOKaTiapra JyHEHUHT MCTAlIraH HyKTacUAaH My-
poXaar STHILN UMKOHUHU Oepaai.

AnOarra, aumiomsap Ba ceprudukamiap caiiépammsnaru Oapua
XYAOKATIIAPHUHT 5KyJla KWIUMK KUCMUHU TaIlIKWII 3Ta]iu, OUpoK Oy *Kyna
KaTTa OynMmaraH yJIyIIHU XaM HYKOTHO, KYNruMHa JaBjiar Ba XyCyCHH
MyaccacallapuHMHI OocMa MaxcyioTiapra capdiaaHaauraH xapaxar-
JApHU KaMaWTHUPUIIN MYMKUH.

Koro3uu Ba 4om ATHIIHUHT Hapxu — Oy, VKUTUIIHMU TyraTraHaaH
KEeHUH ONMHAIUTaH Xy;oKariap OWiaH ajoKaJgop Xapaxariap KUCMH-
ruHa ’macaup. Karrta myaccacamap Ba Maktabnap ymoy MabIyMOT-
JapHU cakyiad KOJHII y4YyH KaTTa MHKIOpPAArd MOJIMSBUN MaOnar
capduamay.

BrOKYSHH TEeXHONOTUACHHHM HIUIATHII OWJIaH MYpPOXKaaT 3TYBYH-
JAPHUHT HIaXCUI MabJIyMOTJIApUHH HAa30paT KUJTUIII Ba CaKJIaIl XyKyKH
YIapHHUHT y3Japura TOHIIMpuiaau, Oy 3ca TabIUM MyaccacaiapH-
ra ceswiapiu jaapaxana karra épaam Oepanu. M O6epyBUmsiapHUHT
Ba XOKMMUSITIAPHUHT Tajmabura OMHOAH, XyXOKaTiIapHU UIIOHWIM Ba
MachyJJIMK OMJIaH CakJjall Ba yjaapra Mypoxaar 3THII UMKOHUHHU Oe-
pHII MakcajJuia TabJIdM Myaccacajapura okjiamaHu 6aprapad »Tra
X0J171a, OJOKYIIH TEXHOJIOTHSICH MWJUIMOHJIA0 Ba XaTTO MUJUIApiiad
MOJUSIBUM MaOnarnapHu, Xamaa 0eKuéc MUKIOpIAru MEeXHaT coatia-
PUHM Texkab KOJIMILI UMKOHUHU XaM Oepaii.
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TabnuM coxacujaru XyXoKaTIapHM WYKOTHIN Ba IIMKACTIAHTH-
pUII - CyIl MyXOKaMacH Y4yH >Kylda KEHT TapKaJraH acoc 0ynuo, Oy
MOJIMSIBUM XapakaTjapra Ba BaKTHU Oexyzda capdaiira oiud Kejaaau.
By canOuit ToMOH XaM OJOKYSHH TEXHOJIOTUSICUHU KOPUI STHII OUIaH
Oaprapad STUIHITNT MYMKHH.

MonusiBuii Xuco0-KuUTOOIap MakTabIap, yHUBEPCUTETIAp Ba OOIII-
Ka TabJIUM MyacCacaJapuHUHT UIINIA )Ky[da MyXUM KOMIIOHEHT XUCO0-
JlaHaU. bIIOKYAMH TEXHOJIOTHUIACH YKUTYBUMJIAP YUyH MAOoIIAPUHU Ba
Tanabanap y4yH CTUNCHAUSTIAPHU XUCOOIAI TU3UMHUHH SIXIITHIIAHIN,
XamMJa rpaHTiIap Ba JoWKXajap yYyH OUYMK Ba a/I0JIaTiIM MOJIHSIIAII Me-
XaHU3MUHH TabMHHIIAHTH.

ByTyn xaétu naBoMuaa ypraHuil Xap Ka4OHTHAaH XaM MYXUMPOK
Oynranu yuyH, mry Ouinan Oup Karopja XOJuMIIap MaJIaKaCHMHU OIIU-
PUII YUyH TOMMUH XTUEKTA Tyd KenaéTranu cabadiy, TabIuM THU3H-
MU Ba XOJIMMJIAPHHU MILTa OJIUII kapa€HIapy Typi Tanabiapra Mocia-
VI YY9yH sHaJa camapalii Ba Tajabiapra >kaBoO Oepuluiapu yIyH
KU3UKApJIU OYITUIIN Kepak.

bynra kymmmua paBuIiga, MHTEIUIEKTyall IApTHOMA-WJoBajap
épaamuia, OJOKUYIHMH TEXHOJIOTUSACH WIIOBAJIApU YKyBUMjIapra aBBall-
r'd IOTyKIap €ku MyBaddaKUATCU3IMKIAP acocHua TaKIUM JTUJITaH
TabJIUM TU3MMHU Ba YKYyB Kypclapura MocjallyBYaH KMPHUII UMKOHH-
HU Oepu0, Y3MapUHUHT MAXCUH OMITMMIIAPUHU KYTIPOK Ha30paT KIJTUIII
MMKOHHUSATHHU XaM OepUIIN MyMKUH.

brokusitH puBokIaHMO OOpaéTraH TEXHOJOTHUAIUP, aMMO Ou3
X03UpaéK XaKuKui ad3aummkiIapuHu KYpMOKaaMu3. TabiuM - Ky
KUppalld COXaAHup, YHIArW Typiu THU3UMIIAp TalabanapHU >pTaHTU
KyHra Taiépiaira Mocaamuimy kepak 0ynaau. Tanabanunr akageMuk
TapuX¥W YHU WII BaKTH/a Ba YHIAH KEWWH Kaill dTaluraH MyKaMMal
THU3UMra 3ra OynuiM 3ca HadakaT HOXAKIMKKAa KapIIM Kypalluiira
épaam Oepaau, OanKy MIAXCUH TAabBIUM MyaMMOJApUHH XaM Xall KH-
nummra épaam Oepaau. by, oxup-okubar, ogamiiapra TabJIuM HYJIMHA Ba
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MyBaddakuaTIn kenaxkakaard GaoaUATHHN OCNTHIIAIIHUHT SHT SIXIIN
MMKOHUSATIApUHU Oepau.

Te3 opana y3unuar ICO (GomnwtaHFud TaHra TakIM(U) HU HINTa
tymupanurad Startup Knowledge.io koMnaHusicu, MabJlyMOTHH OJIHILI
Ba OMprajvkaa MIUIATUITHA KaHAal KWIHO TaKIUpPIIalIHe Y3IapHHUHT
Scalchain 6amn TH3uMu opkaiu "MHKWIOO" ATHINTa YMUA KUIMOK/IA-
nap. bunumiapHu 6axoan HHCOHHUHT KEHT KyJIamild MaB3yJaapiaru
OWTMM JTapakaCMHU HA30paT KWJIaId Ba YI4aiiau.

Keiiun 6mnumnap Oenruiapy UINTHPOKU YIyH MyKoQoOT cudaruaa
TaKCUMJIaHAIW, OyHU yiap “OmmmIiap SKOTH3UMHK ™~ 11e0 aTaMoKajap.
IOxopn Manakamu myTtaxaccuciaap TOMOHHWIAH OepWiaJuraH aHba-
HaBUI akaneMuK OautapiaH (apKid paBHIA, OWIUMIIAD TOKCHH
Knowledge.io 6030puaan MaxcynoTIapHHA Xapua KWW y4yH Ba OOII-
Ka TallK{ aJMallyBlap YIyH UILIATUIUIIA MyMKUH.

Maccauycerc Texnonorusi tHCTUTYTH Blockcerts Wallet ne6 artan-
raH JacTyp-WJIoBa OpKalu, YKyBUWIAp Y3MapUHUHT CMapTQOHIapu
OpKallu aHbaHAaBUN KOFO3 cepTU(UKaTUTa KYIITUMYa paBUILIA X03UpIa
BUPTyaJl AMIUIOMIIAPHU 4YuKapaimiap. Pakamnm ceprudukariap pyx-
carcu3 KMPHIIJIAaH SIXIIM XUMOSJIAaHTaH Ba MakTadap, v OepyBumniiap,
KapUHJOLUIAp Ba AYCTIap TOMOHMJAH OCOHTMHA (hoTalaHMINIIN
MYMKHH [2].

broxusitH TexHOMOTHUACKHIaH TAlIKapH, TaCTyp-HII0Ba Xap Oup AuM-
JIOMHUHT XaB(CU3IUTMHU TabMUHJIal yuyH Touchstone nan — maxcHu
TaCAMKIIOBYM XYXOKATHU TaKJIUM dTyBUMIaH QoHaanaHau.

IBM Cloud opkamu IBM brnokuwitH wunurtatran xonga Sony
Corporation Ba Sony Global Education kommanusiiapu, Oup HeuTa MaK-
tabnapiaH oMMHTraH E€3yBIAapHM WuFaau Ba Oomikapanu, Oy €3yBiap-
JlaH MakTab MabMypUATH, PEKPYTHHT (pupMasiap Ba OOIIKA KU3UKKaH
TOMOHJIAp yJapra TaKIuM STHITaH XHCOO-KMUTOO MablyMOTIapUHU
XaKUKAWITUTUHU TEKITUPUIT YIyH (oiIaTaHUIIIapd MyMKHH.
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MNPOXOXKAEHUE TPAJUIIUOHHBIX YPOKOB C
W CHOJb30BAHUEM COBPEMEHHOM IIJIAT®OPMBbI
MOODLE

10. U. Acaooea, byxapckuil cocyoapcmeeHnblil
MEOUYUHCKULL UHCIMUMYM

An‘anaviy auditoriya o‘quv mashg ‘ulotlarini o ‘tishda elektron
o0 ‘quv kurslarini yaratish uchun eng munosib tarkibiy qismlarga ega
bo ‘lgan ideal kombinatsiyasini yaratish uchun keng tarqalgan ta’limni
boshqaruv tizimlaridan biri bu (LMS) - (Learning Management Systems)
deb nomlangan murakkab vositalar to ‘plamini tanlash bugungi
davrning odatiy jarayoniga aylandi. Bizning oliy o ‘quv yurtimiz ochiq
platforma LMS Moodle platformasini tanladi. Kundalik ta’lim amali-
yotida ko ‘p yillar davomida qo ‘llanilgandan so ‘ng, biz ushbu platfor-
maning imkoniyatlarini tahlil qildik. Ushbu maqolada o ‘qituvchilar
harkungi pedagogik jarayonlarini olib borish uchun Moodle tizimi
orqali talabalar va o ‘qituvchilarning tajribalari orasidagi bog ‘lanish
davrida o ‘tkazilgan so ‘rovlar natijalari keltirilgan.

Kalit so‘zlar: Ta’limni boshqaruv tizimi, maxfiylik, xavfsizlik, taj-
riba, LMS Moodle, mahalliylashtirish

Choosing complex sets of tools, usually called Learning Manage-
ment Systems (LMS), to create the perfect combination of traditional
classroom classes and the most suitable components of an electronic
training course has become a common practice. Our institutions have
chosen the open source LMS Moodle. After many years of its appli-
cation in everyday pedagogical practice, we were inspired to analyze
the effect of this platform. This article presents the results of surveys
conducted with the aim of referring to the experiments of students and
teachers with Moodle.

Keywords: learning management system, privacy, security, experi-
ence, LMS Moodle, localization
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Buibop cnooicnvix Habopos uHCMpymeHmos, 0ObIYHO HA3bl8AEMbIX
cucmemamu ynpaenenus ooyuenuem (LMS)-(Learning Management
Systems), 011 co30anus U0earbHO20 couemanus mpaouyuOHHbIX ayou-
MOPHBIX 3aHAMUU U Haubolee NOOXOOAUWUX KOMNOHEHMO8 JTIeKMPOH-
HO20 yuebHo20 Kypca cman 00wbiuHol npakmuxou. Hawu yupescoenus
sviopanu LMS Moodle ¢ omxkpoimeim ucxoonvim xooom. llocne mHo-
2UX Jlem e20 NPUMEeHeHUsl 8 NOBCEOHEBHOU Neda202UtecKoll NPAKMuKe
Mbl B0OXHOBUNUCH HA aHanu3 3¢gexma smoil nramgpopmuvl. B dannoil
cmamove npedcmasiienbl pe3yibmamsl ONPoCcos, 6bINOTHEHHbIX C Yelblo
CCHLIKU HA DKCNepUMeHmyvl cmyoeHmos u npenooasameinetl ¢ Moodle.

Knroueevie cnosa: cucmemaynpasnenusooyyenuem, KOHQUOeHYua b-
Hocmb, bezonachocms, onvim, LMS Moodle, noxkanuzayus.

CoBpeMeHHbIE CTaHAapThl 00pa30BaHMs TPEOYIOT MCIOIB30BAHMS
Pa3IMYHbIX WHCTPYMEHTOB JUIsl IOTIOJHEHHUS IIPOLIECCOB MPENOAABAHUS
u 00yueHus, a Takxe 3ppexTruBHON orleHKU. Cructema yrpasieHus o0y-
YEHHEM YacTO SBJISETCS OCHOBOM Ha/1eKHOM MIaT(OpPMBbI SJIEKTPOHHOTO
00y4eHHs M COOTBETCTBYET CTaHAAPTAM U JIyULINM IIPAKTUKAM, PEKOMEH-
JIOBaHHBIM pecreKTadeIbHBIMU 00pa30BaTeIbHBIMU U KOPIIOPATUBHBIMU
3aMHTEPECOBAHHBIMHU CTOPOHAMH.

Heckomnbko et Ha3a [ Mbl PELININA UCTIOIB30BATh U PACIIUPUTH CY-
IIECTBYIOLIYO MIaT(HOpMY AIEKTPOHHOTO 00yUEHHS ISl HALIIMX KypCOB
BMecCTO pa3paboTku HOBOH muardopmsl ¢ Hyns. [locie TectupoBaHus
HECKOJIbKMX CUCTEM MBI CJI€JIaJIN BBIBOABI O IOCTYITHBIX HHCTPYMEHTAX.
BriOpannas Hamu cucteMa 10JbKHA Oblla OBITh OJTHUM M3 YCTOSIBIITHXCS
pemenuid LMS o61iero Ha3Ha4eHUs, MPEATNOUTUTENBHO C OTKPBITHIM
ncxomnubpM kozoM (Ahmed, 2005). Takas miatdopma, MOMUMO CBOEH
FMOKOCTH M 3HAYUTENIbHON SKOHOMUU CPEACTB, Mpeajgaraja BO3MOXK-
HOCTH JIsI PACIIMPEHHS U HACTPOUKH B COOTBETCTBUU C KOHKPETHBIMU
NOTPeOHOCTSAMHU.

Onenka LMS ¢ OTKpBITBIM UCXOAHBIM KOZOM IIPOBOIMIACH B COOT-
BETCTBUU C HAOOPOM MUHHUMAJIbHBIX KPUTEPUEB, KOTOPbIE BKIIIOYAIN
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aKTUBHOE COOOIIECTBO, CTAOUIBHBIN CTAaTyC pa3pabdOTKH, XOPOIIYIO
JOKyMEHTAIIHIO, TUIAKTHICCKYIO [e]Tb ¥ OPUEHTAIINIO Ha TIPE/ICTABIICHHUE
KOHTEHTa U KOMMYHUKAIIMOHHBIE QyHKIMU. Hammm okoHYaTeIbHBIM
BbIOOpOM ObLT Moodle (Rice, 2008), 6maromapst ero mpekpacHbsiM 0a30-
BBIM XapaKTePUCTUKAM, OOJIBIICH pacIIUPSEMOCTH U JaKe HEKOTOPBIM
MOTEHUUAJIBHBIM aIalITUBHBIM O0COOEHHOCTSIM, KOTOpPbIE OBLIN JTOTOJ-
HutenbHO pa3Buthl B HoBu-Cane (Komlenov, Budimac, &Ivanovié,
2008). Psg cpaBHUTENBHBIX HCCIeI0OBaHUM U HaydHbIX padoT (Al-Ajlan
& Zedan, 2008; Di Domenico, Panizzi, Sterbini, & Temperini, 2005;
Graf & List, 2005; Munoz & Van Duzer, 2005; Stewart et al., 2007)
TTOJITBEP/IAIIA HAIIl BBIOOD.

Moodle-3T0 MoaynpHas U pacuupsiemMas maTdopma, KoTopast mpe-
naraeT QYHKIUH JJIs TOJICPIKKH Pa3IMUHBIX 00pa30BaTeIbHBIX CTUIICH.
OH B OCHOBHOM CJI/IyeT YCTAHOBJICHHBIM COIVIAIICHUSIM 00 yI00CTBE
ucnois3oBanus (Melton, 2006); on nMeeT npocTtoil uHTepdeiic, uc-
MOJIb3YeT MUHUMAIBHOE KOJTMYECTBO CIIOB, UMEET MEePEKINYKH, TIPE/I0-
CTaBJISIOIINE TONOJIHUTENbHYIO HH(OpMaLUIO, U T. . TeM He MeHee,
poOsIeMbl yI00CTBa UCTIONB30BAHUS M KOH(PHUICHIIUATHHOCTHU JIOJIKHBI
OBITH TIOAPOOHO PACCMOTPEHBI ITPH UCITOJIE30BAHUHU TAKOTO PEIICHHS.

B nanHoii craThe npecTaBieHbl pe3yabTaThl IBYX OMPOCOB C LIEbI0
0TOOpa)keHue OmbITa PabOThl CTYICHTOB M MperoAaBareliel ¢ Iiar-
¢dbopmoit Moodle. B ocHOBHOM 11O 3THM BOIpoOCaM, a CJICOBATEIIBEHO
U BIUAHUE UCHOJL30BaHug LMS B moBceIHEBHOW IT€AarornyecKon
MPAKTHKE Ha aKaJeMHUYECKHE JOCTIKEHUS CTYICHTOB MPOBOIWINCH B
paMKax JIByCTOPOHHETO MPOEKTa MKy HAITUMH HHCTUTYTaMH. Y 9acTHe
B HCCIIEIOBAaHUY OBLIIO JOOPOBOJILHBIM M aHOHUMHBIM KaK 15l CTYACHTOB,
TaK U JUIs IPENOIABATENEH.

Pe3ynbraThl HamIeTo WCCIEIOBAHUS JTOJKHBI OBITh MHTEPECHBI
WHCTUTYTCKUM aJIMMHHCTPAIIUU, MPENOAaBaTeIsIM U CTYIEHTaM, KO-
TOpBIC MJIAHUPYIOT , MPETNOAABaTh WM MPOXOAUTH KYPChI, B KOTOPBIX
peanuzytorcs BosMokHocT Moodle. Kpome Toro, 3To MoXkeT momoub

20214 FIZIKA, MATEMATIKA va INFORMATIKA




10. U. Acaodosa. [Ipoxooicoerue mpaouyuoHHbIX YPOKOS C UCHOIb308AHUEM COBPEMEHHOLL
nrameopmer moodle

31

B cucTeMe 00pa3oBaHUSI MHOTUX YHHBEPCUTETOB, KOTOpPbIE BCE €Ile
peIIaroT, HACKOJIBKO ITMPOKO OHH PEATM3YIOT OHJIAMH WM CMEIIaHHbIe
KypChbl, UM Kakue Hambosee Moaxosiye miargopMbl UCHOIb30BATh
JUIsL CTPYKTYpUPOBAHUS CBOUX MPEIOKEHHIA.

OO0cykneHnue pe3yapTaToB ¢ TOUKH 3PEHUSI KaK CTYJACHTOB, TaK U
MIpernoaBaTenell MpeCTaBIeHO AJsl COACHCTBHS OyIyIIUM UCCIIeI0Ba-
HUSIM U UHHOBAIMSIM B IPAKTUKE OHJIAH-00yUYCHHS.

Cuctema ynpasieHusi 00y4eHHEM C OTKPBITBIM HCXOIHBIM KOIOM
Moodle nonyunna mmupokoe pacnpocTpaHEHHE BO MHOTUX YHUBEPCHUTE-
Tax U IPyTUX OpraHu3aIusx Onarogapsi CBOeMy TECHO HHTET PUPOBAHHO-
My HaOOpy HHCTPYMEHTOB, pa3pabOTaHHBIX C TOUYKU 3PEHHSI COUATLHOTO
koHCTpykTHBH3Ma.(Asadova.2021). [IpeumyiiecTBa, KOTOpHIE OH MPe-
Jlaraer 10 CPaBHEHUIO C IPYTUMH (KOMMEpUYECKH) TOCTYNHbIMU LMS,
9YacTO aHAJIM3UPOBAIHCH B TEUCHUE TTOCIICIHHX JIBYX JIET.

ITosTOMY MBI pEelIMIIA MPOBECTH TAKOW ABOWHOW ONpPOC B HAIIEM
WHCTUTYTE, YTOOBI TIPETOCTABUTh ce0e M HAIIUM KOJUIETaM M3 JPyTuX
YHUBEPCUTETOB, a TAK)Ke APYTUM 3aUHTEPECOBAHHBIM CTOPOHAM, BO3-
MOJKHO TI0JIE3HbIC 3HAHUS CTYACHTOB U IperojaBaTelieil 0 TeKyIUX
aCTeKTaX MCIOb30BaHUs ¥ KoHPUAeHIansHocTH Moodle.

CeroaHsi, Koraa Mbl KHBEM B SIOXY COBPEMEHHBIX TEXHOJIOTHIA,
OZHUM U3 CaMbIX MEPEIOBBIX TEXHOJIOTUH OO0yUeHHUs] U COBPEMEHHBIX
BCEMHUPHO TPHU3HAHHBIX MPWIOKEHUN siBisiercs: miargopma Moodle,
C TIOMOILbIO KOTOPOW y4YWTENsl MOTYT CO3/1aBaTh CBOM COOCTBEHHbIE
yueOHbIe KypChl M HCIIOIB30BATh UX JIi CAMOCTOSATEIILHOTO 00yUYeHUs
CTYICHTOB C TIOMOIIBIO ATOTO Kypca, a TaKKe JUIsl TTOBBIIIEHUS] CBOMX
3HaHui. I3 mpeaAMeToB B 3TOM Kypce Mbl YUTAEeM JICKIIHH, TPaKTHIeC-
KM€ 3aHATHS, JJabopaTtopHee pabOThl, TECTHI U T. 1.

[Tporecc oOydeHuUs! CTYICHTOB O 3TUM JBYX HAlpPaBICHUSIM COB-
najg ¢ JUCTaHIIMOHHBIM BEJACHHMEM Y4YEOHBIX 3aHSATHH, HAUMHAs C Tie-
puona nmanaemun Covid-19, B mensx obecrnedeHus] KaYeCTBEHHOTO U
COZIePKaTEeNFHOTO MPOBEACHUS YUSOHBIX 3aHITHI JJIS1 CTYJICHTOB B TIe-
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PHOJ MaHAEMUU KOMaH/1a PO eccopCKO-MPenoiaBaTeIbckoro cocTana
Byxapckoro rocynapcTBEeHHOTO MEIUITUHCKOTO HHCTUTYTA IIPOBEJIa BCE
CBOU 3aHATHS C HCIIOJIB30BaHUEM OTKpPbITOH miardopmsl Moodle.

B stot nepuon npodeccopcko-npenoaBarenbckuii cocTaB Kade-
pBl OMOpU3UKN U MHPOPMALIMOHHBIX TEXHOJIOTHMM, B TOM 4YHCIE U S,
co3JaJIi COOCTBEHHBIHN 3JIEKTPOHHBIN KypC, B KOTOPOM 5 IIpernojaBaia
MH(POPMALMOHHBIE TEXHOJIOTUU B 00pa30BaHUM M MH(POPMALMOHHBIE
TEXHOJIOTHH B MEIMITHE B CBOUX TPYIIIAX Ha JIBYX SI3bIKAX: y30EKCKOM,
PYCCKOM C LIEJIBIO UCIIOJIb30BaHMS CTYJ€HTaMU JAUCTAaHIIMOHHOTIO IIPo-
Be/ICHUS Y4eOHBIX 3aHITUH.

Jlnst Toro 9To0Bl y3HAaTh, HACKOJIBKO XOPOIIO CTYIEHTHI OCBOWIIN
IpeaMETHbIE 00JIaCTH MEK/Y BTOPBIM U IEPBBIM Kypcamu 00y4eHus, ¢
MOMOIIBIO pa3jelia TecToB nporpaMmmel Moodle 6bpu ipoBeieHbI Tec-
ThI, BKJTIOUAIOIIME OCHOBHBIE BOITPOCHI IO TEMAM.

Bo mMHorux ¢axynsrerax bByxapckoro rocyaiapcTBeHHOTO MeTUIIMH-
CKOTO MHCTUTYTa Hapsiy ¢ TPaJAWIMOHHBIM IperofaBaHueM HH(OP-
MAaIMOHHBIX TEXHOJIOIMH B MEIUIMHE JIEKIIMOHHAS YacTh TUCLMILUIMH
MPOBOAMIIACH B PEKUME OHJIANH M3-3a MEpHUOoJa MAHJEMUHU JJIsi 3TOTO
MBI HCTTOB30BaH Tatrgopmy Moodle, B Tedenue Bceii cBoeit nearo-
THYECKOM JeATETHLHOCTH s McToNib3oBayn Targopmy Moodle mis o0y-
YEeHHUs B TPyIIax CIeAYIOMHUX (aKyIbTE€TOB C IIEIbI0 MCIOIb30BAHUS
HOBBIX COBPEMEHHBIX METOJIOB OOy4YeHMs. DTO CTYACHTHI JIe4eOHOTO
(baxynpTeTa, GaKyIbTeT MEAUIMHCKON IPOPUIAKTUKN U METULIMHCKON
O6uonorun. Pe3ynbrarbl 00ydeHUs: CTyACHTOB (paKkyabTeToB, 00ydaro-
MHUXCs Ha Y30€KCKOM SI3bIKE, KaK TPATUIIMOHHBIX, TaK M OHJIAMH C UC-
nonp3oBanueM miatgopmsl Moodle, coctaBnsior 64,5%.

A Taroke ctyneHTam (akynasrera cromaroigoruu byxapckoro rocy-
JapCTBEHHOTO MEIUITMHCKOTO MHCTUTYTA, 00yJaroIuMCs Ha PyCCKOM
A3bIKE, TOCKOJIBKY JIEKIIMOHHAs 4aCTh JTUCLMIUIMH TPAAULIUOHHO IPO-
BOJUTCS B 001aCTH MH(OPMAIIMOHHBIX TEXHOJIOTHIA B MEIUIIMHE, B TIe-
pHOJ MaHAEMHHU, YacTh ObljIa IPOBEACHA B PEXKUME OHJIAMH JJIsl 3TOTO
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niameopusr moodle

MBI HCITIOJIB30BaIH TIaTGopmy Moodle B HacTosiiiee BpeMs s IPOBOIUIT
y4eOHbIe 3aHATHS B Tpynmax 127 u 128 ¢ ucnonp3zoBanueM miathopmbl
Moodle ¢ 11enp10 UCIIOIB30BAHUS HOBBIX COBPEMEHHBIX METOAOB 00Y-
YEHUsI Ha MPOTSHKEHUM BCEH MOEH meparornyeckoi aestenbHocTH. C
LIEJIbI0 OLIEHKH M aHAJIM3a YCIEBAEMOCTH yYalIUXCs, C IOMOILBIO IPO-
rpaMMbl Moodle MOXHO MOMy4YUTh pe3ylbTaTbl TECTUPOBAHUS CTY-
JICHTOB U IIOCMOTPETh Ha PE3YNbTaThl yCIIEBAEMOCTH A0CTUT 76,4%. A
pe3yabTaThl CTYAEHTOB Ipynnbl 128 ObUIM 3HAYUTEIBHO BBILIE, YEM Y
CTYJICHTOB B BbIIIEyKa3aHHOW rpyIImae.

BoNbIIMHCTBO CTYAEHTOB OLIEHWIN Ka4eCTBO y4eOHOro MaTepuasa,
JOCTYITHOTO B HACTOsIIee BpeMsi Ha Hamux caiitax Moodle (moodle.
bsmi.uz)(B 0CHOBHOM CTaTUYECKUI KOHTEHT ILIFOC HEKOTOPBIE AIIEKTPOH-
HBIE YPOKH Il CAMOCTOSATENIbHOM paboThl, 00OTallleHHbIE CPEICTBAMU
OLICHKH M KOMMYHHUKAIIMH), KaK OY€Hb XOpOLIee WM MEHEe XOpollee
(puc. 1). UaTepecHo, 4to B ObL10 B 15 pa3 Oosbliie CTyAEHTOB, KOTOpPHIE
OLICHWJIM MMEIOLIMICS MaTeprall KaKk OTIIMYHBIN, a TaKKe HU OJIUH W3
YYaCTHHUKOB OIIPOCa HE OLICHUJI UIMEIOLLIUECS PECYPCHI KAK OUEHb INIOXHE.

B haKkynLTeET
MEeLULMHCKON
NPOGUAEKTHKN W
MELULMHCKON
Buonorun
obyyatowmxca Ha
y30EKCKOM ASbIKE

Puc 1.

Bnionne BO3MOXHO, 4TO CTyAeHTHI U3 yHHUBepcutetoB EC nmeror
OO0JbIIINE OKUAHUS, YEM CTYICHTHI U3 PA3BUBAIOIIUXCS CTPaH, HO STOT
pe3yibTrar, 6e3yCI0BHO, TOKA3bIBAET, YTO MOXKHO pa3padaThIBaTh U MPO-
BOJITH KypPChI BEICOKOTO KauecTBa Jake 0e3 Kakoro-au0o CreruaibHOro
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(MHAHCUPOBAHUS WU 3HAYUTEIbHOW HHCTUTYIIMOHAILHOM TOIIEPIKKH.

Yro Hac 0cOOEHHO MHTEPECOBAJIO, TAK ITO MPEIUIOKEHNUS CTYACHTOB
0 TOM, KaK YIIy4IIHTh Ka4eCcTBO yuyeOHoro marepuana. OHH BKIIOYAIN
B ce0si: BBE/ICHHUE JIOTIOJHUTENBHBIX YIPAKHEHUH C Pa3HBIM YPOBHEM
CJIOKHOCTH WJIM TPUMEPOB MPEIBIAYIIHNX YK3aMEHOB, JTOTIOTHUTEIbHBIC
TECTHI U 3aJlaHUs JJIS1 CAMOOILICHKH CTY/IEHTOB, YPOKH C aJallTUBHBIMU
3NIEMEHTAaMH, BUJCO KOHTUHICHT, CCHIJIKM HA JIOTIOJHHUTEIBHYIO JINTE-
parypy u T. A.

Bce 310 roBOpUT 0 TOM, YTO CTYICHTHI AEHCTBUTEIBHO LICHAT YCUITHSI
coziaTesnieil KypcoB IO BOBJIEUEHHIO B CBOM KypCHI OOjee CIOKHBIX U
MHTEPAKTUBHBIX BUJOB JIEATEIBHOCTU U PECYpPCOB, YTO B HEKOTOPBIX
CITy4asix MOXeT IOTpeOOBaTh HCHOIb30BAHMUS JOTOTHUTEIBHBIX, TUIOT-
(bopMbI T COOCTBEHHBIX MOAYJIEH, peanu3oBanHbIX Uit Moodle
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OJINI TABJIUMJA WEB 2.0 BA MACO®AJIAH
VKUTHUIL TEXHOJIOTUSIJIAPY DJIEMEHTJIAPUJIAH
®ONJIAJTAHIAH XOJJA MYCTAKWI TABLJIUMHU
TAIIKWJT KAJIA LI

X. Amaoxcanos, Hykyc oaenam neoacoeuxka uncmumymu
oyum bownueu.

Maxona axbopom mexnonocusnapu gaunapuoa manradaiapHure
MYCMaKU UWIapPUHY MAWKUL SMunl Xycycusmiapuea 6aeuuliaHeaH.
Taokuxomoa manadanrapuure Mycmaxkul UMLAPUHU MAUKUT KUTULUOA
axbopom-mexunonoacusnapu, Web 2.0, euxu-caxughanap, onnaiin amanuii
oacmypiapu opKaiu uHgozpapura, uimuil UiOCMpayusLap, aKauu
xapuma, anoka OudazpamMmaiapu sacaul 0acmypiapu Mucoi 6yiaou.

Kanum cyznap: mycmaxun uwi, axoopom mexHoniocusiapu, 31ex-
MpoH Mmu3uMaapoar govoananuut, 6yrymau mexronozusiaap, Web 2.0

Cmambs nocesauena 0co6eHHOCMAM OP2aHU3ayUY CAMOCMOAmMeNsb-
HOU pabomul cmyO0eHmo8 no npeomemy UH@GOPMAYUOHHbIE MEXHONO0-
euu. Hccnedosano npozpammsl, Kak UHGOPMAYUOHHbIE MEXHOI02UU,
Web 2.0, suxu-cmpanuywl, OHIAUH-NPUNLONCEHUS, UHGOcpaduKa, HaYy-
Hble UTIOCMPayuu, MeHmMaibHble Kapmvl U CXembl KOMMYHUKAYUU 05
Op2aHu3ayUuY camocmosmenbHou pabomsl Cnyo0eHmos.

Knroueswle cnosa: camocmosmenvras paboma, uH@opmayuoHHvle
MEeXHON02UU, UCNOIb30BAHUE ITNEKMPOHHBIX CUCTNEM, 00NIaUHbLE MEXHO-
noeuu, Web 2.0

The article is devoted to the features of the organization of independent
work of students in the subject of information technology. We studied
programs such as information technology, Web 2.0, wiki pages, online
applications, infographics, scientific illustrations, mental maps and
communication schemes for organizing students’ independent work.

Keywords. independent work, information technology, the use of
electronic systems, cloud technology, Web 2.0
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V36ekucron Pecniy6nukacu Ipesunenturunr Onuii TabIuM TH3U-
MuHU 2030 finnrada pusoxiaantTupuil Konnenuusicuia KypcaTuiranu-
NeK, ¥3 eUMMUHU KyTa&Tran Oup KaTop 1013ap0 MyaMMO Ba KaMYHIIHK-
Jap cakJaHuO KOJIMOK/a, 1y skymiagas: [1]

- Taylabanapaa TaHKUAUKA (GuKpamni, axO0pOTHH MYCTaKUJI W3JIalll
Ba TaXJIWJI KWW KYHUKMallapy MaK/UIaHTHPUIIMAraHiIury;

- npodeccop-YKUTYBUMIAPHUHT ax00pOT-KOMMYHHUKAITHS
TEXHOJIOTHSUTAPUHHU Y3JIaITUPUILL Aapakacy MacTIUIH;

- TabJIUM Kapa8HUTa paKaMJIM TEXHOJIOTHsIIap Ba 3aMOHABUH yCyIl-
JIAPHU JKOPUM DTHILL;

- MYCTaKWJI TabJIUM COAmIapu YAYLIIMHU OIIMPHIL, Tajadbanapia
MYCTaKWJI TabJIUM OJIHII, TAHKUAWNA Ba WXXOAWM (pUKprail, TU3UMIA
TaxXJINJI KWW, KaOu OMp KaH9a MyaMMO Ba KaMYIIIMKIIAP KypcaTuinb
yruiras. [1]

beBocura YKyB jkapa€Hu acoCHil UKKUTA KUCMTra OYIMHAIU, ayau-
TOpUS Ba YH/IaH TaIIKapuaa. AyTUTOPUSIaH TallIKapy TabiIuM, Tajgaba-
HUHT YKYB JacTypja OeNruiaHral KyHHKMa Ba aMaJIvi MajlakaJlapuHu
IIAKIUTAHTHPAIUTaH XKapaéH XUcobnaHaay. YKyB JacTyplaapuua yMy-
MU coamIap/iaH MyCTaKwI TabiuM yayH 40-50 (HOoM3HU TalIKWIT KH-
nagu. Tabaum cudaruau Oenrunaiauran ymoy skapaéH, OJIMid TabIuM
TU3UMHU CaMapaJOpIUTHHHA OIIUPUIIHUHT aCOCH, YHUHT CHU(paTUHU
KYTApUITHUHT aCOCHM TastHYM XHUcoOmaHaau. [2]

Canab yTuiaran KaMYmIMKIIap Ba MyaMMoJiap/iaH 60cKruuMa-00CcKuY
Oaprapad KWIMII YYyH WIMHNA TAAKUKOT WILIapu OJUO OOpHIIMIIN
3apyparu TyFUIMOKIa. Konnenmusira MyBoQHK oyiuid TabIuM ““YHH-
BepcuteT 3.0” TH3uMUTa YTUI Oenrmianrad. YHuBepcuteT 3.0 Tu3u-
MUHUHT TyO0 MOXUSTH TahJUM Ba WIMHI TAAKHKOT Bazudacura siHa
OuTTa, OMJIMM Ba TEXHOJOTUSIJIAPHN THKOPATJIAIITHPHUIN Bazudacu
Kymmiaan.[3]

WNudopmarika YKUTYBUYUCHHUHT KacOuil (aonuaTu TabJIMMHU ax-
OopoTiamTHpuUIl OuaH y3Bui 0OFIHK. YOy Mypakkab Ba 11y OuiiaH

20214 FIZIKA, MATEMATIKA va INFORMATIKA




X. Amaoscanos. Onuii maviumoa web 2.0 6a macoghadan yKumuur mexHoi02usiapu 37
NeMEeHMAAPUOaH DOLOATAHAH X0N0A MYCIMAKUT MAGIUMHY MAWKUT KUTULUL

Oupra Ku3ukapiau OyiraH skapaéHra TajadaqapHU KeHT Kanl KWJIWII,
€TYK MyTaxaccuc KWwinb TapOusianiaa maxcud KOOMIUATUHH PUBOXK-
JAHTHUPUIL, ¥3 yCTUA IIUTARAUTaH, MyCTaKWI Kapop KalyJl KWiaJurad
maxciap tapOusianiia MyCTaKHJ TAbJAUM IIAKIMHU TalIKAJUIAIITH-
pHII Ba YHUHT caMapayiv 00 OOpWIIHII )KapaéHu MyXHM XHCOOJIaHa-
. [4]

Tabnumaa AKT TeXHOTOTUSITApUHY KOPHUH ATUII OV YA TAAKUKOT-
nap A.A.A6nykoaupos, A.X.A0aymiaeB, M.Apumnos, Y.bernmkynos,
HI.C.Axpopos, b.beranos, ®.3akuposa, H.A.Mycnumon, M.JlyTdyn-
naes, C.Paxmonkynosa, H.W.Taitnakos, C.C.Fynomos, P.X.Xamaamos,
V.IOnnamesnap Tomonugan onud 6opuiarad. Tabiaum sxapaéanga AKT
KYJUlall yCyJ Ba BocuTanapu AuaakTuk tomonuan JI.W. Jonunep, A A.
Kysnuenos, /JI.I1I. Marpoc, 1.B.Po6ept, b.E. Ctapuuenko kadbu oaum-
JAPHUHT WIMHUHA MIJIApUAa TAJIKUK KWIMHTAH. TabliuMlla MYCTaKHII
tapaum Oyiinda FO.K.babanckuii, C.1.Apxanrensckuii, JI.I Bstkuna,
[T.N.ITunkacuctuii A.B.YcoBa Ba OOMIKATApHUHT WIUIAPUAA KYpHII-
rad. AKTHH MycTakui1 TabJIuM KapaéHuaa GoimanaHuiTHa MaXauTai
ONTUMJIAp TOMOHHUJIAH €Tapyinya TaJKUK KAJIHHMAaraH.

Tabaum onmyBuMIap CYHIM YH WMIUIMKAA aXOOpOT-KOMMYHUKALUs
coxacujia yJa Karta OWiIuM Ba MMKOHHUSTIApra sra Oynau. Tamaba-
napau AKT umkoHusTiapuaan ¢oigananrad xonna, Mmacodanan Ty-
pubd TaBJIMM OJMII Ba MYCTaKWI TypAa TONIIHUPUKIAPHH OasKapHIIl
UMKOHMHU Oepanuran MHTepHeT pecypciap MalJOHUHU SIpaTHIL ca-
Mapaly ycy/uiapAaH xucoOnaHaau. Tabaumaa axOopoT TEXHOJIOTHS-
napu paruman Web 2.0 TexHonorusutapuaaH GolgamaHui, OYiraxak
VkuTyBumiapra ¢akartruHa Tailép sJIeKTpoH axOopoT pecypciapaaH
¢oiifanaHuIIHU Ypratuin OWiiaH YekjIaHMal, OalKe yJapHUHT SHTU
KYPUHULUIAPYUHHU SIPATULI yCYIUIApH, UYJIJIapy Ba BOCUTAIIAPUHHU ypra-
UL 3apyp. [5]

Tabmum caxocura Web 2.0 texnonoruscu kupu6d xemnau. Web 2.0
TEXHOJIOTHSICU-TUIIEp Mypoxaamiap épaamMuaa Oup-oupura kupubd 6o-
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PYBYH UHTEPHET-TEXHOJIOTHsI XUCOOIAHNO, OMITUM OJIHILTa HyHaITHpa-
IMTaH YpraTyBYd TU3UM XucoOmaHamu. 6]

[Tenaroruk ky3 Kapamrgan Web 2.0 TeXHOIOTHICH KyHUIaTH UMKO-
HUSATIIAPHU OYa]Iu.

1. VkuryBun Ba Tamabanapra MyCTakuI XOJIJIa 3apyp TabIHM pe-
cypcaapy TYJIIUPUIT MyMKHH.

2. MycTakui TabIuMaa xap Oup Tanadara MHIMBUAYaJ TOMIIHPUK
Oepulll OpKajdu YIapHUHT YOy TONIIMPUKIAPUHU Oa)KapUIINHHU OH-
JaiiH Ha30paT KUIUIIK Ba TYPYX (aoTUIrMHA HAa30paT KWiHiL.[6,7]

TagkuKoTIap HaTWXKacura Kypa, MyCTaKWJI TabiIuM (paonusThaa
WuTepHer-pecypenapiaan kanaai ¢oinananum sa Web 2.0 opkanu 6a-
XKapull UymapuHu KyWuJaary *aaBall opKaiu KypcaTub yrcak 6ymna-
nu: [7,8]

Tonmmpuk Typinapu | baxkapum yuyH iypukHOMa
Jlapcnapea maiiépeapnux, axoopom uznaut
ANIEKTPOH MaHOaJIap, ®dan O6yiinua agadbuétnap
MabJIyMOT TU3UMIIApUAATH pYHXaTUHU KOMIIAIraH
anabuérnap TaxJmiau MaHOAaJlapHH MAKJUTAHTHPHIILL

[Toprannap Ba Tuzumnapaa
JKOWJIAIITaH BUIECOJIAPHUHT
PYMXAaTUHU IIAKIUIAHTHPUIIL

MaB3y Oyitm4ya MyJIbTHMEINA
MaTepuajlIapy TyIJIaMu

MaB3y OyiinJa WIIaHTaH MakomnanapHUHT OaHKUHH SPATHUIIT
WIIIaHMasap Ba MaKoJanap Ba YJIapHU PYHUXaTHHH TYy3UIII
Mynoxom xunuw 6a éuwimanap (Mapmox Xamicamusamiapu,)
WuTepuer popyminap
MyHO3apa mMaiionu (6sorap) OpKaJIM TabJIMMUN COXaaaru

MyHO3apanapra ab30 OYVIuII
Kelic TexHonorusnapu opkanu

MabJIyM JIOMHXA aCOCH]IA YMYMHMA
BasubaHu Oakapwiil.

poJLIu YUHMHIIAp
(BeO-BecTIap)

=
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BUpPTYyaJl yupallyBiap
(BeOuHapmap,
BUJICOKOH(EpEeHIIUsIap,
BeO-KaHaIIap)

Bebunap Tanrkuim KHian

VKyBumnap ypracuna MabayMm Gup
KyHU BeOMHAp YTKa3UII

Web 2.0 opkanu online-
CEMUHap, JIEKIUsUIap, TaKAUMOT,
KOH(epeHIusIIap YTKa3uIlra
MOCJIAIUTaH TU3UMIIapJaH
pyuxaraaH yTUII Ba MabJIyM BaKTa
VTKa3HII

OHnnatin Hawp smuwt

TeMaTuK BeO-caxudanapuu
SIPATHII

®an Oyitnua MaB3yJalrad TeMaTHK
caimiap spaTHILl

BeO-CYpOBIApHU SIPATUIL

[ITaxc €xu xapa€HHUHT CYpPOBHOMA
acocwujia 6axomani

VKYB MaTepuaulapyuHu HaIlp
STHII

Spatwiran gaitnapHu TErHIuIu
IopTajulapra KOoMIalTHPHLIL

SJICKTPOH TabJIMM
pecypClapuHy SpaTHII

Magxyz TabIMMUNA JacTypiaapiaH
¢oiinananud MEKTPOH TABIUM
peCypCIIapuHy SIpaTHIL

VKYB MaTepuaiapuHu
Taiépnami (oOHJIalH 0puC)

YkyB marepuamapunu (Office
Tal€piaHran) 3JeKTPOH IIaKIIa
Tali€pa

YKyB MarepuaulapuHu
cakyrami (OHJIaliH CaKJIarl)

YKyB MarepuaIapUHU dJIEKTPOH
HIakiga OyJay T TEXHOJIOTUsIAp
XO0J1/1a CaKJIall

VKyB MaTepHalJIapuHN
TapKaTHII (XOCTHHT)

VYKyB MarepuaIapuHu CaKJIaHTaH
OynyTra KMpuIra pyxcar
OepuIl Ba TeMaTHKa calTiapra

YKOMJTAIITUPHILL
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Tpenune, amanuii oapcaap

OHJIAMH Tap3/1a Mabpy3anap Bandicam Ba 6omka nactypriap
Ba Kypciap spaTuIin OpKallu Mabpy3aJlapHH €310 ONUII
VKyB jKapaCHUHU

OOIIKAPHUII TU3UMJIIAPH, Bupryan nabaparopusnapias,
aBTOMATJIAIITHPHUITaH onnaitH uadorpaduka

naboparopusi Ba BUPTyal (Canvas), aBTOMaTIaITUPUITAH
naboparopusiiapu Ba TU3UMIIApJIaH PO OUHUIIT

L oomkanap.

MindMeister, XMind gactypmapu
OpKallu aKJIHi KapTanap Ty3HII
dannap XyxycusaTuaaH Keino

AKJUIN KapTaJlapHU Ty3UIIT

BUpTYyaJ oJiaM, KapTajap, ynku6(Google Earth, Maps),
JKCKypcusiiap Tapuxuil My3eitnap web
KYpramacu

Translate nactypiap opkanu
MaBXXyJl TEKCTHU Tap>KUMa KUJIATIT
Ba TCKITUPHUIII

AJIEKTPOH TAP)KUMOHJIAP
OWJIaH WIIUIAL

bunumnu baxonaw ea nazopam xunuw, Wiki oa uwinaw
Tanabanap OUIMMHUHU Classmarker, ProProfs,
CHHOBJIaH YTKa3uml (OHJaiH | Surveymonkey mactypiapu opKaiu

TecT) € TECT Ty3WIaH. |
Moodle 371eKTpoH TabIuM TH3UMHU

OpKaJIM YKHUIITHH TAIIKWI KWIHIITHA
aMaIuu AIan
V36ex Trmmarn Wiki
TU3UMJIApUIA MaKOJIaTapHU
TaxpUpIIaIl
V306ek Tunugard Wiki
THU3UMIIApHIA MAKOJIA SIPATHIII

DNEeKTPOH TabJIMMHHU
OOIIKAPUII TH3UMIIAPU

Wiki-Tusumitapunu Omian
UIILTAII

Wiki-caxuanap spatuin

=
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KOxopuna xentupwiran xaaBangaru Baszudamap Oakapuil YKyB
pekaniapuiard Map3yjapra Moc Kejaau. AUpUM TabJIuM HyHaIunuia-
pura ymoy TONIHPUKIAPHUHT apajiall Ba YyKypJIallTHPUITaH yCyJuia-
pu Gepunanu. Mycrakun umnu 6axapum Jloituxa xamaa Kelic-cranu
makiga Oenrunananu. ['ypyxnapra 0ynunu0, 6enrmianrad Ba3udanu
*KamoBHid Oaxkapuira Oepunaau. [7,8]. Xymoca HIyku, MyCTaKHI HII
Oaxkapuill Joupacuaa axoopor-TexHosiorusuiapu, Matepuer pecypceina-
pu Ba Web 2.0 texnonorusuiapuaas (Hoi1ananui KOMMYHHUKATHB KOM-
METEHIUSIHY MaKNIAHTUPUO, TabJIUM OJyBUYMIIAp/AA Y3IapUHHUHT I1aX-
CHH YCHUIIH yYyH WHAWBHIYAT KaCOMHA YCUIITMHN TabMUHIIANIH.
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®OPMHPOBAHME 1 MOJITOTOBKA KOMIETEHTHOCTH
YYUTEJENA UHOOPMATUKHU C UCITOJIL30BAHUEM
PECYPCOB HH®OPMALIMOHHO-OBPA30OBATEJIbHOM
CPEJIbI

I 1O. KOcynosa, npenooasamensv kagheopvl ngpopmamuxa
TI'T1Y umenu Huzamu,

Ushbu maqolada o ‘qituvchilarning tayyorgarligi va malakasini
oshirish, ta’limini rivojlantirish va umumiy ta’lim tizimini
takomillashtirish, ta’lim sifatini oshirish, informatika o ‘qituvchisining
malakasini  shakllantirish va rivojlantirish kompetenligi haqida
ma’lumotlar keltirilgan.

Tayanch so‘zlar: kompetensiya, o ‘quv fanlari, rivojlanish, ta’lim,
dars rejalari, talabalar, malaka, kasbiy kompetensiya.

This article examines the training and qualifications of teachers
as the key to promoting student learning and improving the general
education system, improving the quality of education, the task of
forming and developing the competence of a computer science teacher.

Keywords: competence, academic subjects, development, education,
lesson plans, students, qualifications, professional competence.

B oannoii cmamve paccmampusaemcs no02omoska u Keaniughuxa-
yus yuumeneil, Kak K04 K BPOOBUICEHUIO 0OYUeHUsl CMYOeHMO08 U CO-
BEPUIEHCMBOBAHUIO 00Ujell cucmembl 0OPA308aHUsL, NOBbIULEHUE KaYe-
cmea obpazosanus, 3a0a4a GopmMupo8anus u pazeumus KoMnemenm-
HOCcmu npenooasameisi UHGHOPMaAmMuKU.

Knrwueswvie crnosa: komnemenmnocmo, akademuyeckue npeomenol,
paszeumue, 00pazoeanue, NiAHbL YPOKOS8, CMYOeHmbl, KEaIugurkayuu,
npogheccuonanbHas KOMnemenmHoCb.

Vyurens B O6pa30BaTeJ'IBHI)IX YUPCKACHUAX Ha BCCX YPOBHAX BHO-
CST Ba)KHBIM BKJIaj B IMPOABUIKCHUC 06yquI/1;1 ydamuxcsa U BECAYLICC
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K COBEpILIEHCTBOBAHHIO BCEH CUCTEMBI 00pa3oBaHus. Ba)KHBIN acIekT,
KOTOPBIN HEOOXOIUMO MPU3HATH, 3aKIIOYAETCS B TOM, YTO OHU JOKHBI
00aaTh aJeKBaTHHIMU 3HAHUSIMU B OTHOIICHHUH MPEIMETOB, KOTOPHIE
onu npenonart. Korna onu OymyT XOpomio NOATOTOBIIEHBI K MpeaMe-
TaM, OHM CMOTYT MepeJaBaTh yYalluMCs a/IeKBaTHbIE 3HAHUS U TIOHU-
MaHUE aKaJIEeMUICCKUX MPEIMETOB U BECTH K HX 3PPEKTUBHOMY POCTY
1 Pa3BHUTHIO.

[IpodeccuonanbHoe oOpa3oBaHUE MENAroroB CBs3aHO C (POpMHU-
pOBaHUEM U PA3BUTUEM KOMIETEHIUH, KOTOpPbHIE SIBISIOTCS HE TOJIb-
KO MHOTOIUIAHOBBIMHU U TMOJU(DYHKIIMOHAILHBIMHA, HO W JTUHAMUYIHO
Pa3BUBAIOIIUMHUCS. AHAINU3 COBPEMEHHOTO MPAKTUYECKOTO OTBITA
npodeccuoHaNbHON AESITETbHOCTH YUYMTEJIEeH MOKa3bIBAaeT, UTO Jaxke
BBICOKUW YPOBEHb NMPEAMETHO-METOJAMYECKON MOJATOTOBKU MEAaroru-
YECKUX KaJpoB HE OOECIEUMBACT OXKMUJIAEMBIX OOILECTBOM pe3yibTa-
TOB, IOCTHXKEHUE KOTOPBHIX HETIOCPEICTBEHHO CBSI3aHO C peanu3anuei
y4eOHOM NIeATeNbHOCTH C UCMHOIb30BAaHUEM WHHOBAIIMOHHBIX 00pa30-
BaTeNIbHBIX TEXHOJIOTUN, METOIOB, OPTaHU3AIMOHHBIX (JOPM H CPENICTB
oOyueHus. Y4urenast HeoOXOAUMO CIEIHAIBHO TMOATOTOBUTH K padore
B nHpOpManmoHHo-o0pa3oBatenbHol cpene (MOC), mpuHuunmuaibHO
HOBBIE JUJIAKTUYECKUE BO3MOXKHOCTU KOTOPOW CO3JAI0T YCJIOBHS IS
peanu3ali UHHOBALIMOHHBIX MOAXOAO0B K MPEICTABICHUIO COAEpKa-
HUsL 00pa3oBaHUsl U OpraHu3aluu y4eOHoro mporecca. Takum oOpa-
30M, B COBPEMEHHOM HMH()OPMAITMOHHOM OOIIECTBE TIIABHBIM aKIICHT B
npodeccruoHanbHOM 00yYEHUH TEAaroroB cieayeT AefiaTh Ha OCBOE-
HUU TIPOAYKTUBHBIX crioco0oB aearenbHocT B MOC B pamkax peanu-
3ye€MOT0 KOMIIETEHTHOCTHOTO TOIX0/1a.

UTOOBI TOTYyYUTHh BO3MOXKHOCTH TPYJOYyCTPOUCTBA B YUCOHBIX 3a-
BEJICHUAX M YIYUYIIUTh CBOU KapbEepHbIE MEPCIEKTUBBI, OHU JOKHBI
o0nagarh HEOOXOAMMOM 00pa3oBaTeNbHON KBaNU(UKalield, HaBEIKAMU
U ciocoOHOCTAMU. Takum 00pa3oM, OHHM MOTYT XOPOIIIO TTOATOTOBUTH-
cs1. O4eBUIHO, IOHATHO, YTO, KOTJIa OHU OYyT XOPOIIIO MOITOTOBIICHEI,
OHU CMOTYT BBIMOJHSTH CBOU CIY»XeOHbIe 00513aHHOCTH XOPOIIO Opra-
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HU30BAaHHBIM U YOBIIETBOPUTEIHHBIM 00pa3oM. YuuTens o0ydarT u
TOTOBAT YYEHUKOB, YTOOBI OHU MOTJIH XOPOIIO YYUTHCS, TOCTUTATh Ke-
JaeMBIX IIeJIel U 3a]1a4 U COBEPIICHCTBOBATH OOIIYI0 CHCTEMY 00pa3o-
BaHus. OCHOBHBIMU 00JACTAMU, KOTOPBIE MPUHUMAIOTCSI BO BHUMaHUE
B JIAaHHOM MCCIIeI0BATEIbCKON paboTe, SBISIOTCS TIOHUMAaHKE 3HAYCHUS
Y 3HAYCHHS TOATOTOBKU W KBAIM(DUKAIIMU YUIHTENCH, (PaKkTopsl, MPH-
HUMaeMble BO BHUIMAHHE YYUTEIISIMU TIPH BBIMTOJIHEHUHN JTOJKHOCTHBIX
00513aHHOCTEH, U MPEUMYIIECTBA pPealln3aluy MPOrpaMM MOATOTOBKU
YUMTEIIEH.

Yuurtens — megaroru BHOCSAT 3HAYUTEIBHBIA BKJIAJ HE TOIBKO B
nepeady 3HaHWW yYaluMCs 10 aKaJIeMUYeCKAM MpeaMeTaM | Tuia-
HaM ypOKOB, HO U CIIOCOOCTBYIOT UX 3(PPEKTUBHOMY POCTY U pPa3BH-
TUI0. [[71s1 BBIMIOTHEHHUSI CBOMX JOJDKHOCTHBIX OOSI3aHHOCTEH XOPOIIO
OpPraHW30BAaHHBIM U YIOBJIIETBOPUTEIHHBIM 00Pa30M M ISl TOCTHKE-
HUS JKEJTAa€MBIX Pe3yJIETaTOB OHM JIOJDKHBI 0071a7aTh HEOOX0IUMOM 00-
pasoBarenbHON KBanu(uKaluen, HaBbIKaMU U criocoOHocTAMU. [lpu
Habope yuuTeseil B oOpa3oBareibHbIC YUPEKICHHS MPUHUMAOIINE
OpraHbsl IPUHUMAIOT BO BHUMaHHME Pa3NU4YHbIe (haKTOpBL. DTO 00pa-
30BarebHas KBaTU(UKAIMS, HABBIKH, CIIOCOOHOCTH, OMBIT PadOTHI U
JTUYHOCTHBIE KauecTBa. UTOOBI MOTYYUTh MPENoJaBaTebCKyIo padory,
HY>KHO UMETh HaBBIKHU MPETOAaBaHus, 3HaHUsI, OnbIT. ClenoBareabHo,
9TOOBI PUOOPECTH OTIBIT, JIFOAH JaKe 3aHUMAIOTCS MPENoJaBaHIEeM Ha
MMOYETHOW OCHOBE. B BBICHIMX yUeOHBIX 3aBEJCHHSIX B paMKaxX Maru-
CTHUPCKHX U JIOKTOPCKUX MPOrpamMm o0ydaroTcs moau. Takum oopazom
OHHU MOTYT mpuoOpeTarh ombIT. TakuM 00pa3oM, MOKHO KOHCTATHUPO-
BaTh, YTO OMBIT PabOTHI, 0Opa3oBaTe/IbHAS KBATH(DHUKAIWS, HABBIKA U
CIIOCOOHOCTH CYUTAIOTCS CTOSIIIAMH W HEOOXOTMMBIMH TSI IOy YCHUS
MIPETo/1aBaTeNbCKOM pabOTHI.

B mporpaMMax MOATOTOBKH yYWUTENEH Y4YWUTENs MOMydYaloT HH-
dbopMaIuio 0 KOHIENIHUSIX M (DaKTopax, KOTOphIe HEOOXOIMUMBI IS
Ka4eCTBCHHOTO BBINTOJIHEHUSI CBOUX JIOJDKHOCTHBIX OOS3aHHOCTEH W
COBEpIIICHCTBOBAaHUS BCel cucTteMbl 00pazoBaHus. Kypcel moaroros-
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KU y4MTeleld HampaBieHbl Ha Pa3BUTHE HABBIKOB U CIIOCOOHOCTEH.
[Tocne Toro, Kak yuuTenst NPOMAYT 3TU KypChl, OHU CMOTYT YIYYIIHUTh
CBOM KapbepHbIE€ MEPCHEKTUBBL. B Kypcax MOArOTOBKM y4yuTeNlel Hc-
IOJIB3YIOTCSI COBPEMEHHBIE HAyYHBIE, TEXHUYECKNE U NHHOBALIMOHHBIE
metonsl. [IpenonaBanue — TpyaHasi, KpornowinBas padora. Y4uress He
TOJIBKO TIOBBIIIAIOT CBOM KOMIIETEHLIMU U CIOCOOHOCTH MOCPEICTBOM
MIPOXOXKACHHSI y4eOHOro Kypca, HO UM HEOOXOIMMO MPUHUMATH BO
BHUMaHHE pa3inyHble 0071acTu. BaykHBIMU HaNpaBIEHUSAMHU SBISIFOTCSA:
XOPOILIO MOATOTOBJIEHHBIE C TOUYKH 3PEHUS NPEIMETOB, KOTOPHIE OHU
MIPENOAAI0T, TOTOBHOCTH MPEI0CTABIATh PEIICHUs TPOOIEM, C KOTOPHI-
MU CTaJKHBAIOTCS CTYAEHTHI, OOJIaJjaloniie TOCTYIHBIM XapaKTepoM
U 100pOKeIaTeIbHbIM OTHOLIEHWEM, XOPOILO OCHAILEHHbIE HCIOJb-
30BaHMEM TEXHOJIOTHi, CIIOCOOCTBYIONIME KOMaHIHON pabote, cpeau
CTYICHTOB U CIIOCOOCTBYET COBEPIIICHCTBOBAHUIO BCEH CUCTEMBI 00pa-
3oBaHus. Korma yuutens oco3HarOT 3TH (DaKTOpbl, OHH BHECYT 3HAYH-
TEeJbHBIM BKJIaJ B IPOABUKEHNUE 00yUEHHs CTY/ICHTOB U YIIyUllIeHUe UX
KapbEPHBIX MEPCIEKTHB.

VYautens HaOUPaIOTCs B 00pa3oBaTeIbHbIE YUPEKICHHUS BCEX YPOB-
HeH, OT IETCKHUX CaJloB 10 YHUBEPCUTETOB. Bo Bcex yueOHBIX 3aBeze-
HUSX oOpa3oBaTenbHas KBanupukanus pasHad. K pazauuHbiM THIaM
KypCOB IOATOTOBKM YYMTEJIEH OTHOCATCS: MOATOTOBKA yUUTENEH 10 U
Ha4aJIbHOM IIKOJIBI, ITOATOTOBKA yuuTeraed MOHTECCOpH, MpOrpaMMbl
MarucTparypbl U IporpaMMsbl JOKTOpaHTyphl. Korna monu crpemsres
MOJYYMTh NPENOaBaTeIbCKy 0 paboTy B IETCKUX cajjax, OHU OyIyT 3a-
YHCJIEHBI HA IpOrpaMMy NOATOTOBKU yuuteneil MonTteccopu. Ilpunu-
Masi BO BHIMaHHE, YTO KOT/Ia JIIOAU CTPEMATCS MOIYYUTh paboTy mpo-
(beccopoB KosIeIKel, OHU 3aUUCIISIIOTCS Ha IOKTOPCKUE MPOTrPamMMBbl.
Korna nronu ctpemsTes npenoaaBaTh B CPEAHEH I CTaplleid cpeaHein
IIKOJIE, OHU TOJIy4aloT CTENEeHb 0aKaaaBpa 3TO 00pa3oBaTesIbHas MPOT-
pamma. OCHOBHas 11eJIb BCEX KypCOB MOBBIIICHUS KBATN(DUKAIIIH yUH-
TeJel - MPUBECTH K MOBBIIIEHUIO YPOBHSI KOMIIETEHTHOCTH U CIOCO0-
HOCTEH y4HTeJIel ¢ TOUKU 3pEHHs COBPEMEHHBIX METO/IOB OOyuYeHHs.
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Hcnonp30BaHuE COBPEMEHHBIX, HAYYHBIX U MHHOBALMOHHBIX METO/IOB
B pean3aliy MeToI0B 00y4YeHus U BlaieHue 3 (HEeKTHUBHBIMU KOMMY-
HUKaTUBHBIMU HAaBBIKAMU PAacCMAaTPUBAIOTCS KaK KIIIOYEBBIE (PaKTOPHI,
KOTOPBI€ MOTYT BHECTH 3HAYUTENIbHBINA BKJIa/ B COAEHCTBHE O0YUECHHUIO
yUalluXcsl, XOpollee BhIMOJHEHUE TODKHOCTHBIX 00s3aHHOCTEH U CO-
BEPIICHCTBOBAHNE BCEH CUCTEMbI 00pa30BaHusl.

[TonroroBka yuuTeneu - 3TO HENMPEPBIBHBIA U HECKOHYAEMBIN IIPO-
necc. Korna nmonu 3a4ucistoress B 3TH NPOrpaMMbl, OHU MOTYT HOBBI-
CUThb OCBEIOMJICHHOCTb O METOJaX M MpOILEIypax, KOTOpble HEoOXo-
MBI 17151 9((EKTHBHOTO POCTa M Pa3BUTHS CTYACHTOB, YIy4IICHUS
oOmieil cucteMbl 00pa30BaHMsI U JTOCTHIKEHUS JIMYHBIX U MPOQeccro-
HaJIbHBIX Lienell. OCHOBHAS 1IeJIb 3THX MPOrpaMM - epeaTh YUUTEeIsIM
MH(OPMAIUIO JUTS Ha/AJIeKaIllero yrnpanieHHs: 00CTaHOBKOM B KJlacce.
Korna 3agada ympaBieHHsI KJIACCOM BBINOJIHAETCS YIOBIETBOPUTENb-
HBIM 00pa30oM, y CTYJEHTOB MOSIBIIIETCS UHTEPEC U IHTY3Ua3M B OTHO-
nieHuu o0ydeHus. MIx oOpa3 MBIIIICHUS CTUMYIUPYETCS K 00yUeHHIO.
YduTens M CTyIEHTHI IOJDKHBI pa3BUBAaTh B3aUMOIIOHMMaHUE U pabo-
TaTh COMIACOBAHHO JUI JOCTM)KEHUS 00pa3oBaTeNbHbIX Lened. Takum
o0pa3oM, 3HaYeHHE 1 3HaYE€HHUE MOITOTOBKH U MOBBILIEHUS KBaJTU(UKa-
LM yYUTeNel MPU3HAIOTCS, KOTIa yUYUTENsl CIIOCOOHBI Pa3BUBATH MOTH-
BAIMIO YYAIIHUXCs K OOyUEHHIO U JOCTHKEHUIO aKaJIeMUYECKUX LIeNeH.

B nporpaMmax INOATOTOBKM YYHUTEJEHW JIIOAAM IIPENOCTABIACTCS
nH(pOpMaIUs ¢ TOUKH 3pEHUS] KOHLIETIIIUNA U aCIIEKTOB, KOTOpbIE HEOO-
XOIUMBI JJIl KaU€CTBEHHOI'O BBIIIOJHEHUSI CBOMX JOJKHOCTHBIX OO0s-
3aHHOCTEH, coleiicTBUS OOYUYEHHUIO CTYICHTOB U COBEPIICHCTBOBAHUS
BCell cucteMbl 00pazoBaHus. [Ipyrumu clioBaMu, OCHOBHAS LENb Kyp-
COB TOBBIIICHUS KBAIU(DUKAIIMKM YUUTENIEH COCpeOTOYEeHa Ha pa3BU-
THE HABBIKOB U CIIOCOOHOCTEH. YuuTeNs NOIKHBI TBOPYECKU BBINOJI-
HSTh CBOM JIOJDKHOCTHBIE 00si3aHHOCTU. HekoTopwle akajeMuueckue
KOHLIETIIUU cloXkHBI. Koraa 3To cia0XkHO, ydamuecs TepHsaT Heynadu
B oOpereHuu s¢pdextuBHOrO nmonnManus. CiaemnoBareabHO, YUUTEISIM
HE0OXOMMO TPUMEHSTh METOAbl 00ydeHHs TaKUM 0O0pa3oM, YTOOBI
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oHU YPPEKTUBHO CITOCOOCTBOBAIIN OOYUCHUIO yUaruxcs. Takum oOpa-
30M, MIPU3HAETCS 3HAYCHUE W 3HAUCHUE IMOATOTOBKU M KBATU(DUKAIINN
YUYUTENIeH, KOT/Ia YYUTEIsI MOTYT OTTOYUTh CBOM TBOPYECKUE HABBIKH,
CIOCOOCTBYS aIEKBaTHOMY IMMOHUMAaHHIO aKaJeMHYECKUX MPEIMETOB U
IJJAHOB YPOKOB CPEIU YYaUIUXCs, MPOSCHSS UX COMHEHUs U MOMOoras
UM B JOCTHKEHUH 00pa30BaTEIbHBIX LIEIEH.

Yyutenst HEOOXOAMMO CIIEUATLHO TOTOBUTH K paboTe B MHQOP-
MannoHHO-o0pa3oBatenbHol cpene (MMOC), mpuHIUMIIUATBEHO HOBBIC
JTUJAKTUYECKUE BO3MOXHOCTH KOTOPOHM CO3/1al0T YCJIOBHS ISl pea-
JU3alM UHHOBAIIMOHHBIX IMOAXOJ0B K MPEICTABICHUIO COIEPHKAHUS
o0pa3zoBaHMs U OpraHU3aIuu yuyeOHoro nporecca. Takum obpazom, B
COBpEeMEHHOM HH(pOPMAIIMOHHOM OOIIECTBE IIaBHBIM aKLEHT B IMPO-
(dbeccroHalbHOM 00yYEHUHU TEearoroB CIEAyeT JelaTh Ha OCBOSHUU
MPOIYKTUBHBIX cI0cO00B AesitenbHOoCTH B MOC B pamkax peanusye-
MOTO KOMIIETEHTHOCTHOTO TTO/IX0/1a.

Copemennass MOC obGnagaeT psSaoM ITUIAKTHUYECKUX XapaKTepH-
CTHK, K YHCITY KOTOPBIX CIEAyeT OTHECTH: TMOKOCTH; IEIOCTHOCTH;
OTKPBITOCTh; BAPUATHBHOCTh; TONH (YHKIHMOHATHHOCTH, HHTEPAaK-
TUBHOCTh; MYJBTUMEAUHHOCTh; OMEPATUBHOCTH KOHTPOJSI y4eOHBIX
JNOCTIKEHUH; TOCTYMHOCTh Pa3HOOOPAa3HBIX MCTOYHUKOB YyueOHOU
nH(pOpMaIMU; BO3MOXHOCTh OpPTaHU3AIMHA WHAUBUAYAIBHON pabOTHI
o0Oy4aromumxcs, pa3BUTHsI MX TO3HABATEIHPHONW CAMOCTOSTETLHOCTH U
TBOpPUECTBA CpPEeACTBAMU HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEX-
nosoruit (MKT).

PaccmoTpum oMH M3 METOIMYECKHUX MPUEMOB Pa3BUTHS KIIACTEPOB
npoheCcCHOHATIBHBIX KOMITETEHIINI Oy/TyImX reaaroros B ycnoBusix MOC.

Pazeumue nayuno-meopemuyeckux komnemeHyuil.

B nensix nobimenus 3¢ pexTuBHOCTH y4eOHOTO Mpoliecca, pa3By-
THS JJIOTUYECKOTO M TEXHUYECKOro MbIluieHus caeayet: 1) Mcnonb3o-
BaTh METOJIBI IPOOIEMHOTO 00yUEHUSsI, CIOCOOCTBYIOIINE OCO3ZHAHHOMY
YCBOGHHUIO 3HaHUHN. BBICOKO pe3yapTaTUBHOM MOKa3zayia ce0si METOIH-
ka M.A. YomaHoBa, OCHOBaHHasl Ha peaju3allii MOAX0I0B «IIpoLece
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BAJKHEE, YEM pE3YNIbTaTy, «yUEHUE Yepe3 MPENoJaBaHUe» U «y4YEHUE
yepe3 aHajau3 U peduiekcuio». MeToanka BKIIOYaeT B cedsl cucTeMy
y4eOHBIX padOT C BUICO-KeicaMH YPOKOB: 3a/IaHUe-PEIICHHUE JI0 ITPOC-
MOTpa; 3aJaHue-Nay3a BO BpPEMsl IPOCMOTpA; 3aJaHHUe-peduieKcus
nocie npocMotpa [3]. 2) Pa3pabareiBarh comeprxkanue oOpa3oBaHUs C
Y4E€TOM JOCTHKEHUI COBPEMEHHON HEHPO NENArOruku U MHKEHEPUU
3HaHUH. Vcronb30BaTh pa3iudHble MOAETH (PEHMOBOTO CTPYKTYpH-
POBaHMUS U MpeICTaBICHUS HH(OPMALIUH, YUUTHIBASI, YTO KOTHUTHUBHBIE
LIeJIM OCBOCHHUS COZEp aHUs 00pa30BaHUsS ONPEIEIIAIOT HCIOIb30Ba-
HHUE B Ipoliecce KOHCTPYMPOBAaHUS yueOHOro MaTepualia Cielyromux
Mojzeneil GppeiimoB: ppeliM-pamka; GpeiimM JTOTHKO-CMBICIIOBAs CXEMa;
(bpeiim-cuienapuii [4]. @peiiMbl B BUAE PaMKH U JIOTHKO CMBICIIOBOM
CXEMBI 11e71eCO00pa3HO MPUMEHSTH JJIsl BU3yalIU3allMid CEMaHTUYECKON
CTPYKTYphl yueObHoro marepuaina. @peilMbl B BUJE CLIEHAPUEB 1103BO-
T5110T 3PPEeKTUBHO 00y4aTh TUIIOBBIM QJITOPUTMAM JAEATEIbHOCTH IS
pelIeHrs Pa3HOIJIAHOBBIX ME€arorHYeCcKuX 3a/1a4.

B coorBercTBUM ¢ pa3paOOTaHHBIMH W HCHOJb3YEMBIMH Hay4-
HO-METOIMYECKHMHU IOJIXOJaMH, B Iporecce o0OydyeHHus Oymylux
yUuTeNne cuemyer: co3maBaTh 00pa30BaTeIbHBIE PECYPCHl C YUETOM
JUIAKTUYECKUX BO3MOXKHOCTEM MHCTpyMeHTajdbHbIX cepBucoB MOC
U IUJIAKTUYECKUX, SPrOHOMUYECKIX U MHHOBALIMOHHBIX TPEOOBAHUH K
O0P; npuMeHATh aKTUBHO-/I€ATEIbHOCTHBIE (POPMBI 00yUEeHHUs — poJie-
BBIE UI'PbI, KOTOPBIE MOAEIUPYIOT TUIIOBBIE IEJATOTUYECKUE CUTYALUH,
IpHUCyIIHe Y4eOHO-II03HABATEIBHOMY MPOIECCY C HCIOJIb30BAHUEM
D0P, u crtocoOCTBYIOT (OPMUPOBAHUIO OIBITA YUUTEICH IO HHTEPAK-
TUBHOMY MH(OPMAIIMOHHOMY B3aMMOJICHCTBHIO B peXXHUMax peaabHO-
I'0 BPEMEHU U OTJIOKEHHOW CBSA3M C MCIOJIb30BAHUEM HUHCTPYMEHTAIIb-
HbIXx cepucos MOC.

OpHuM U3 METO0B, KOTOPBIN MO3BOJISET NOAAEPKUBATH CTYACHTA
B JIOCTHXKEHUU YYEOHBIX LIeJed M MOOLIPATh HAa JOCTHKEHUE HOBBIX
pe3yabTaToB, (PUKCHPOBATh JUHAMHKY POCTA 3a ONPEIEICHHBIA epruo]
BpPEMEHH, IPE3EHTOBATh CIIEKTP U KAU€CTBO BBIIIOJHEHHBIX padoOT, sB-
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MUKU C UCNONIb30BAHUEM DeCYPCO8 MHQQOQMQquHHO-O6;2a306am€/le012 C;Zeobl

nsieTcs memoo nopmaonuo. BKioueHue memooa mMo320601 amaxu u
O0ebamos B 00y4YeHUE TIPU pean3allii JIAHHOTO KJIacTepa IMO3BOJISET
chopmupoBath yMeHHs (POPMYIUPOBATH U OTCTaUBATh COOCTBEHHYIO
TOYKY 3pCHHS, JeJIaTh BBIBOJIBI, BBICTPAUBATh LIEMOYKY JOKa3aTeIIbLCTB,
BBISIBIISATh ONIMOKHM, aHAJIM3UPOBATH MOJIYUYCHHYIO HWH(POPMAIIUIO, KOH-
LIEHTPUPOBATHCS HA CyTH ITPOOIeMBbl, paboTaThk B KomaHie. O0uienpus-
HaH BBICOKMH TOTEHIIMAT Memood NpOeKmo8 U UCCLed08aAmenbCKO20
Memooa B BOTIPOCAxX MOBBIIICHUS TO3HABATEIILHOW aKTUBHOCTH U TBOP-
YEeCKUX CrocoOHOCTeH, 0e3 KOTOPBIX HEBO3MOXKHO OCO3HAHHOE BOC-
NpUATHE MaTepHraa.

Ha ocHoBe aHanm3a MoIX0[0B, H3JIOKEHHBIX B TIEarOTHIYECKOW U
HAy4HOW JIUTEpaType, MOXKHO CJIEJIaTh BBIBOJL O TOM, YTO IOBBIIICHUIO
YPOBHS PO(PEeCCHOHATLHON KOMIIETEHTHOCTHU CIIOCOOCTBYET IIPUMEHE-
HUE OIpeIeNEHHBIX METO0B, TpUEMOB 1 (popMm nestenbHocTH. Cpean
(dbopM opraHu3anuu 00yYeHUs IPHOPHUTET OTAAETCS TEM, TOCPEICTBOM
KOTOPBIX BO3MOXKHO OPraHM30BaTh aKTHBHYIO pabOTy HaJl W3y4YCHHBIM
MarepualioM H C €ro IPUMEHEHUEM.
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FMI jurnalining Aziz muxlislari! Ushbu «Masalalar bo‘limi»
jurnal tashkil gilingandan 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 shahri, Bratislava ko'chasi 2 - uy.
O“zbekiston Pedagogika fanlari ilmiy
tadgiqot 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 MASALALAR

*kk

M16. ABC uchburchakda £ B =90°. AC va BC tomonlari-
da E va D nuqtalar mos ravishda olingan, bunda AE=EC, £ ADB=
ZEDC tengliklar bajariladi. CD:BD nisbatni toping.

M17. Har yili taksi xizmati firmasi 3 yoki 5 ta mashinani eskir-
gani sababli ro‘yxatdan chiqaradi. 53 ta mashinani ro‘yxatdan chiqarish
uchun necha yil ketishi mumkin?

M18. Ichki chizilgan ABC uchburchakda £ B=60°. Tashqi chizil-
gan aylananing 4 va C nuqtalaridan o‘tkazilgan urinmalar B, nuqtada
kesishadi. AB va CB nurlarda mos ravishda 4y va C, nuqtalar olingan,
bunda 44 A4, =AC = CC munosabat o‘rinli. A| C, B, nuqtalar bir
to‘g‘ri chiziqda yotishini isbotlang.
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M19. Quyidagi uchta shartlarning barchasi qanoatlantiradigan f
(x) funksiyaga misol keltiring:

* f'(x) funksiya aniqlanish sohasi barcha haqiqiy sonlar R to‘plami,

* har ganday haqiqiy b € R uchun f(x) = b tenglamaning yagona
yechimi mavjud,

* har gqanday @ > 0 va b€ R uchun f (x) = ax + b tenglamaning
kamida ikkita yechimi mavjud.

M20. Orolda fagat haqigatni gapiradigan botirlar va fagat yolg‘on
gapiradigan yolg‘onchilar yashaydi. Orol aholisi 100 ga teng. Bir kuni
ulardan biri: “Bizning oramizda bitta botir bor”, — dedi, ikkinchisi -
“Oramizdagi botirlar soni 1 ga bo‘linadi”, uchinchisi: — “aynan ikki
nafar botirlar bor”, to‘rtinchisi: “Botirlar soni ikkiga bo‘linadi”, ...,
99-chisi: — “Oramizda aynan 50 nafar botirlar bor”, 100-chisi - * Botir-
lar soni 50 ga bo‘linadi”, dedi. Ulardan nechtasi botirlar bo‘lishi mum-
kin? ‘

Tk AT

F.16. Devorga qoqilgan mixga halqa osﬂgan c {i.
(I-rasm). Halgani @ burchakka og‘dirib, OC o‘qqa
nisbatan simmetrik bo‘lgan, yana bir B nuqtaga mix qo-
qilgan. Halganing massasi m. B nuqtadagi mixga ta’sir
etuvchi bosim kuchini toping.

F.17. Agar suv sathida atmosfera bosimi P, = 10°Pa ga teng bo‘lsa,
qanday chuqurlikda havo pufakchasi radiusi suv
sathidagi radiusga nisbatan 2 marta kichik bo‘ladi?

F.18. Yorug‘lik nuri galinligi 2sm bo‘lgan shaffof
plastinkaga sinusi 0,8 bo‘lgan burchak ostida tush-
moqda (2-rasm). Nur plastinkadan chiqishida qancha
masofaga siljiydi? Plastinka moddasining sindirish
ko‘rsatkichi 4/3.

F.19. Tekis zaryadlangan ikkita bir xil shar orasidagi masofa [=2 sm
ga teng. Sharlarning radiuslari ular orasidagi [ masofaga nisbatan juda
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kichik. Sharlar F; = 4- 107> N kuch bilan tortishadi sharlarni bir-bi-
riga tekizilgan paytda ular o‘zaro F, = 2,25- 107> N kuch bilan itari-
shadi. Sharlarning boshlang‘ich zaryadlari aniqlansin. 2

F.20. Prizma qirrasining burchagi ¢ = 30°
(3-rasm). Nur prizmaning yon tomoniga P burchak
ostida tushganda u prizmadan chiqib ketmasligi uchun
prizmaning nur sindirish ko‘rsatkichi nimaga teng
bo‘lishi kerak?

3-rasm

k%

I.16. Uchta son berilgan. Ularning ikkita kattasi yig‘indisini topuv-
chi dastur tuzing.

1.17. n (n>1) butun son berilgan. Agar u tub son bo‘lsa true, aks
holda false jumlasini chigaruvchi dastur tuzing.

I.18. n faktorialni hisoblovchi haqiqiy tipli Fact(n) funksiyasi
tasvirlansin.

Bu funksiyadan foydalanib, berilgan 5 ta butun musbat sonning
har biri uchun faktoriallarni hisoblash dasturini tuzing.

1.19. n (n>0) butun son berilgan. Dastlabki » ta musbat juft
sonlarni saqlaydigan » o‘lchamli butun sonli massiv tashkil etish das-
turini tuzing.

1.20. Berilgan A(n,n) kvadrat matritsaning birlik matritsa ekan-
ligini tekshirish dasturini tuzing.

Yechimlar:
MI11. Agar @y, @4, @3 ..., Ay, ... sonlar ketma-ketligida g, = 1

al’l

1+yl+a’

Yechilishi.

vaa, = bo‘lsa, u holda @,, ni n orqali ifodalang.
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Shartga  ko‘ra @,>0. Demak, tgx,=a, bo‘ladi-
T
gan  X,, x € (0-2) son mavjud. Bizda Xy = Z va
n 2
a t t sinx
tg'xn+l =a,, = = > = gxn > = gx’i = L] —
1+\/l+an 1+\/1+tg X, 14+ I+cosx,
cosx,
. X X
2sin—"cos—*
° 2 . Demak, X, , =—. Bundan,

x
2cos?=n
2

_&_ 7

Y = ani a ztg( dd j

M12. Ushbu \/5x2 —2%x+10 + \/5x2 —8x+13 ifodaning eng
kichik giymatini toping.

Yechilishi.
Dekart koordinatalar sistemasini kiritamiz. [fodani

) =J(x—3)2+Qx+1)2+/(x+2)2+ (2x — 3)?

ko‘rinishda yozib olamiz. A(3;-1), B(-2;3), C(x;2x) nuqtalarni bel-
gilab olamiz. f(x) ning qiymati minimum bo‘lishi uchun C nuqta y=2x
to‘g‘ri chizigning AB kesma bilan kesishish nuqtasi bo‘ladi.
minf(x)=AB bo‘ladi.

Demak minf(x) = (3 + 2)2+ (3 + 1) = V41
Javob: 4/5x2 —2x + 10 ++/5x%2 — 8x + 13  ning minimum
qiymati Va1 ga teng

M13. Muntazam ABC uchburchakning BC tomonini kesib o‘tuv-

FIZIKA, MATEMATIKA va INFORMATIKA 2021/4




54 OLIMPIADA VA MASALALAR YECHISH BO ‘LIMI

chi AP nurda P nuqta shunday olinganki, /APB =20 va
ZAPC =30°. ZBAP ni toping?
Yechilishi.
Aytaylik, ZBAP = x bo‘lsin, u holda
APB va APC uchburchaklar uchun
sinuslar teoremasini qo‘llaymiz:

AC AP

sin30°  sin(180° — (30" + 60" — x))
AB AP
Bulardan —; —=— - 24C = AP
sin20°  sin(20° + x) COS X

Bu tengliklarga ko‘ra yoki

AP — AC = AB = 1.4Psm20
2cosx sin(20° + x)

Yoki sin(20°+x)=2 cossin200, sin (20°—x) = 0, x = 20"

4 14 4
M14. Musbat @,b,c sonlar @ +b" +c" =3 tenglikni ganoatlan-
1

+ +
4—ab 4—ac 4-bc

Yechilishi.
O‘rta arifmetik va o‘rta geometrik miqdorlar haqidagi Koshi
tengsizligidan foydalanib,

2 4 < 4 1

= < < +
4—qgb 8-2ab 8-a*-b* 4-a* 4-b

tirsa, <1 tengsizlikni isbotlang.

> tengsizlikni

2 1 1
< +
4—bc 4-b> 4-c*°

hosil gilamiz. Huddi shunday,
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2 1 1
< >+ 5 - Bu tengsizlikni hadma-had qo‘shib,
4—ac 4-a° 4-c
1 | | 1 |
<

+ + < >+ -+
4—ab 4-bc 4—ac 4-a° 4-b" 4-c

5 tengsizlikni

hosil gilamiz. Berilgan at +b* + ¢* =3 shartdan a’<?2 ekanligikelib

4
chigadi. Bundan quyidagi (a2 - 1)2 2-a’)20 ! > < a *3
4—a 18
4
tengsizlik o‘rinli. Huddi shunday, 1 < b”+5 1 < c'+5
4-p>" 18 T 4-c* " 18
tengsizlik  o‘rinli.  Bu  tengsizlikni  hadma-had  qo‘shib,
1 1 1 1 1 1 _a'+5 b'+5 c*+5
+ + < =+ =+ < + + =
4—ab 4-bc 4-ca 4-a 4-b" 4-c 18 18 18

1

ekanligini hosil qilamiz.

M15. ABCD kvadratning tomoni @ ga teng. Kvadratning BC
tomonidan £ nugta olingan va EC = b, (b < a) ga teng. Kvadratning
BD diognalidan olingan ixtiyoriy /' nuqtadan C va E gacha masofalar
yig‘indisining minimum qiymatini toping.

Yechilishi.

Dekart koordinatalar sistemasini kiritamiz. Kvadratni koordinatalar
sistemasiga joylashtiramiz.

AE:-D. 22 (-2, p(-5:-). £(-5e0)

F nuqta BD dioganaldan olingan nuqta BD dioganal y = x to‘g‘ri
chiziqda yotadi. Anuqta y = X ga nisbatan C nuqtaga simmetrik nuqta
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va FC=FA o‘rinli FE+FC=FE+FA. FE+FA minimum bo‘lishi uchun
F nuqta AE kesmani BD dioganal bilan kesishish nuqtasi bo‘lishi kerak:

(FE + FA),; = AE = \J/(a— b)? + a® =\2a? — 2ab + b?

skoksk

F.11. Yuzasi 200 sm? va o‘ramlar soni 50 ga teng bo‘lgan g‘altakli
ramka magnit maydon kuchlanganligi 1,6-10A/m bo‘lgan maydonga
perpendikulyar joylashgan. Agar ramka magnit maydondan chiqarilsa,
unda induktsiyalangan elektr zaryadini aniqlang. Ramkaning qarshiligi
5Q) ga teng.

Ramkani kesib o‘tgan umumiy magnit oqimi
® = NBS yoki B = upgH bo‘lgani uchun @ = NSuu,H (1)ga
teng. Bu yerda y =1 (havo uchun) va p, = 4m-1077 ga teng.
Ramka magnit maydonidan chiqarilgsanda, uni o‘ramlarini kesib

o‘tgan magnit oqimini o‘zgarishi [A®] = ® = NSuy,H (2). Elek-

Ad

tromagnit induktsiya qonuniga asosan induktsion EYUK & = T
&

: NSpugH : .
yoki |g| = % ga teng. Induktsion tok kuchi i=; va o‘ramlarda
t

induktsiyalangan elektr zaryadi g=iAt bo‘lgani uchun q=—N5:DH

teng bo‘ladi. Son giymatlarini qo‘yib hisoblasak, g &~ 4- 1072 C.
F.12. To‘rtinchi va 25 - inchi xira Nyuton halqalari orasidagi maso-
fa 9 mm. linzaning egrilik radiusi 15 m. Agar kuzatish gqaytgan nurlar-

da bo‘lsa, qurilmaga tushuvchi nurning to‘lqin uzunligi aniglansin.

Tomizg‘ichdan tomayotgan tomchining massasini mg=27rad yoki

. . md
mg=Trd 0 shartdan aniqlaymiz: m=—
g

. Buyerda g-suvning sirt tarang-
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lik koiffitsienti, d=1,8mm- tomizg‘ich diametri. Bitta tomchining hajmi

m mda

V, = —=— (2) teng bo‘ladi. Bu yerda p-suvning zichligi. U
P gp
. . v Vgp . .
holda V = 1 sm? dagi tomchilar soni N=— = - Son qiymatlarini
Vi mdg

qo‘yib hisoblasak, N#z24 ta tomchi.

F.13. ¥ = 10Mm/s tezlikkka ega bo‘lgan electron implusiga teng
bo‘lgan fotonning to‘lqin uzunligi topilsin.

Qaytgan nurlarda hosil bo‘lgan Nyutonning k-nchi tartibda-
gi halqalarining radiusi 13, = VRkA formula bo‘yicha aniqlanadi.

Shartga ko‘ra @ =1y5 — 73 = 9mm ga teng. Shuning uchun

a =75 —7T3, =V2bRA-y9RA = 24/RA ga teng. Bu ifodadan

a

A=7g va A=1,35-107° m yoki A= 1,35mkm.

F.14. Agar bir-biridan Ah=Im masofada bo‘lgan ikkita sathdagi
zarralar kontsentratsiyalarining nisbati n /n =e bo‘lsa, tashqi bir jinsli

maydonda bo‘lgan zarraga ta’sir etuvchi kuch aniglansin. Temperatura
hamma joyda bir xil va 300 K ga teng.
Boltsman tagsimotiga asosan h balandlikdagi zarralar konsentratsi-

_mg
ya n=nye ' (1) formula bo‘yicha aniqlanadi. Mazkur masala shartiga

asosan mg=F deb olsak,va ., hamda 5 sathlar uchun (1) formulani

quyidagicha yozish mumkin:

F F
n, :noefﬁhl (2) va n, :noefﬁhz (3). Bu ifodalarni hadma
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had bo‘lib, logarifmlaymiz. In—* = — = (hy —h,) = = Ah, chunki
Tig kT kT

h, —hy =Ah =1m. \facala shartiga ko‘ra En:‘l =lne=1
z

bo‘lgani uchun F — E_Z —414-10721N.

F.15. Los-Anjelos atom qozonidagi portlash natijasida xiz-
matchilarning 1/4 qismi organizmdagi natriyga va fosforga (n, ¥) turda-
gi reaksiya natijasida zararlangan. Bu reaksiyalarni yozing.

Odam organizmiga asosiy ta’sir qiluvchi neytronlar bo‘lib ular or-
ganizmdagi natriy va fosfor bilan reaksiyalarga kirishib, katta zarar ye-
tkazadi, ya’ni noturg‘un izotoplari hosil giladi:

11Na?® + gnt = ;;Na** + hv
15P31 + :}nl —* :|_5.1D32 + hv

*kk

I.11. Uchta butun son berilgan. Ular orasidan musbatlari soni-
ni topuvchi dasturni tuzing.

#include<iostream>

using namespace std;

int main()

{

inta, b, ¢, k=0;

cout <<’q="; cin >> a,

cout <<’b=";cin >>b;

cout <<’c="; cin >> ¢,

if (@>0) k++;

if (b>0) k++;

if (c>0) k++;

cout<<"Musbatlari soni: “<<k<<’ta’;

=
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return 0;

/
I.12. n (n>0) butun son berilgan. Butunga bo‘lish va qoldigni

aniqlash operatsiyalaridan foydalanib, » sonida 3ga karrali ragam bor-
ligini aniqlovchi dasturni tuzing.

#include<iostream>

using namespace std;

int main(){

int n, k=0;

cout<<’n=“; cin>>n;

if (n>0)

{

for (inti=1; ; i++){

if (n%10)%3==0) k++;

n=n/10;

if (n==0) break;

/

cout<<k<<"ta 3 ga karrali ragam bor’’;

} else cout<<"Butun va musbat son kiriting”’;

/

I.13. Berilgan n (n>1) parametr tub son bo‘lsa frue, aks holda
false qiymat gqaytaruvchi mantiqiy tipli fub(n) funksiyasi tasvirlansin.
Bu funksiyadan foydalanib, berilgan 5 ta sonning tub yoki tub emasli-
gini aniqlash dasturini tuzing.

#include<iostream>

using namespace std;

bool tub(int n){

int k=0;

for(inti=1; i<=n, i++)

if (n%i==0) k++;

if (k==2) return true;
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else return false;

/

int main(){

int n;

for (inti=1; i<=5;i++) {
cout<<’n= *; cin>>n;

if (tub(n)) cout<<n<<” true\n’;
else cout<<n<<” false\n”;

/

/

I.14. Butun n (n>1) soni, arifmetik progressiyaning birinchi hadi
a va uning ayirmasi d berilgan. Ulardan foydalanib, o‘zida arifmetik
progressiyaning dastlabki # ta hadini saqlovchi massiv tashkil etish
dasturini tuzing.

#include<iostream>

using namespace std,

int main(){

int a,dn; cout<<’n = “; cin>>n,
int b[n];

cout<<’q = “; cin>>a;
cout<<’d = *“; cin>>d;

for(int i=0,k=a, i<=n, i++,k+=a)
b[i]=k;

for(int i=0; i<n; i++)
cout<<b[i]<<” *;

/

I.15. Berilgan A(n,n) kvadrat matritsaning bosh diagonalidan
yuqorida joylashgan elementlari yig‘indisini topish dasturini tuzing.

#include<iostream>
using namespace std,
int main(){
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int n, s=0; cout<<"n = “; cin>>n,
int afn][n];

for(inti=1; i<=n, i++)
for(int j=1; j<=n, j++)
cin>>afil[j];

for(int i=1; i<=n, cout<<endl, i++)
for(int j=1; j<=n, j++)
cout<<alil][j]<<”

for(inti=1; i<=n, i++)
for(int j=1; j<=n, j++)

if (i<j) st=ali][j];
cout<<"Yig‘indi: “<<s<<endl;

/

G FIZIKA, MATEMATIKA va INFORMATIKA

oSD

2021/4



TALAB, TAKLIF VA TAHLIL
62

TALAB, TAKLIF VA TAHLIL

~ NAZARIY FIZIKADAN MASALALAR YECHISHNING
BA‘ZI MUAMMOLARI VA YECHIMLARI

M.O.Tohirova, Qo ‘qon DPI o ‘qituvchisi
N.Z. Mamadaliyeva, Qo ‘qon DPI v.b. dotsenti, PhD

Ushbu maqola amaliy mashg ‘ulotlarda masala yechishning fanni
o ‘rganishdagi o ‘rni, ahamiyati hamda kvant mexanikasidan masalalar
yvechishning o ‘ziga xosliklariga bag ‘ishlangan.

Kalit so‘zlar: kvant mexanika, issiglik nurlanishi, mikrozarra, ab-
solyut qora jism, Kompton effekti, metod.

Jannas cmamos nocesiujena poau u 3HA4eHUr peuenus 3a0ay Ha
NPAKMU4ecKUx 3aHAMUAX Npu U3ydyeHuu npeomema u 0coOeHHOCmM
pewieHus 3a0a4 no K8aHMOoBAsi MeXAHUKA.

Knrouesvle cnosa: keanmosas Mexamuka, menjiogoe usyuenue, MuK-
pouacmuysl, abCoNOMHO uepHoe meno, ¢hgexm Komnmona, memoo.

This article is devoted to the role and importance of problem solving
in practical classes in the study of the subject and the features of solving
problems in quantum mechanics.

Key words: Quantum mechanics, thermal radiation, microparticles,
completely black body, Compton effect, method.

O‘zbekistonda mustaqillikning dastlabki yillaridan boshlab uzluksiz
ta’lim tizimining muhim bosqichi bo‘lgan oliy ta’lim muassasalarida
jahon standartlari darajasida yuqori malakali kadrlar tayyorlash, ularni
yuksak ma’naviyatli va bilimli, zamonaviy texnologiyalar va ilm-fan
yutuqglarini puxta o‘zlashtirgan, ijtimoiy va kommunikativ faol shaxs
sifatida tarbiyalash vazifasi izchil amalga oshirib kelinmoqgda. “Ta’lim
to‘g‘risida”’gi Qonun va “Kadrlar tayyorlash milliy dasturi” asosida

20214 FIZIKA, MATEMATIKA va INFORMATIKA S

SO




M.O.Tohirova, N.Z. Mamadaliyeva. Nazariy fizikadan masalalar yechishning ba ‘zi 63
muammolari va yechimlari

amalga oshirilayotgan islohotlar ta’lim tizimining kadrlar salohiyatini
tubdan yaxshilash, jismonan sog‘lom, ma’naviy yetuk, yuksak intellek-
tual salohiyatli, zamonaviy bilimlarga ega, mustaqil fikrlaydigan, o‘z
fikrini erkin, izchil va aniq ifoda etib bera oladigan barkamol avlodni
tarbiyalash, oliy ta’lim muassasalarida sub’yekt-ob’yekt munosabatla-
rini, o‘qitishning zamonaviy, shaxsga yo‘naltirilgan texnologiyalarini
amaliyotga samarali tatbiq etish hamda bo‘lajak mutaxassislarni samarali
muloqot texnologiyalari va texnikasiga tayyorlash muhim vazifa sifatida
belgilangan [1].

Bizga ma’lumki, fizikani o‘qitishdan asosiy maqsad, birinchi-
dan, tabiatning fundamental qonunlarini ilmiy asosda tushuntirish,
o‘quvchilarning ilmiy dunyoqarash va falsafiy mulohaza yuritish
qobiliyatlarini rivojlantirish, texnikada va turmushda foydalanilayotgan
uskuna va vositalarning ishlash prinsipini tushuntiruvchi fizik jarayonlar
haqida tasavvurlarni shakllantirish bo‘lsa, ikkinchidan, ta’lim olishni
davom ettirish, olgan bilimlarini chuqurlashtirish va ilmiy izlanishlarni
davom ettirish uchun mustahkam zamin yaratishdan iboratdir.

Fizika o‘qitishda masala yechish muhim ahamiyatga ega.

Masala yechish — fizika o‘qitish jarayonining ajralmas qismi bo‘lib,
unda nazariy bilimlar har tomonlama mustahkamlanadi, fizik tushun-
chalar shakllanadi, fizik fikrlar rivojlanadi, olingan bilimlarni amalda
qo‘llash ko‘nikmasi va malakasi shakllanadi va rivojlanib boradi.
Fizikadan masalalarni yechish orqali yangi axborotlar berish, muammoli
vaziyat hosil qilish va o‘quvchilarga muammo qo‘yish, amaliy malaka
va ko‘nikmani shakllantirish, o‘quvchilar bilimining mustahkamligi va
chuqurligini sinash, nazariy materialni mustahkamlash, umumlashtirish
va takrorlash, texnika yutuqlari bilan tanishtirish, o‘quvchilarning ijodiy
qobiliyatlarini rivojlantirish mumkin. Masala yechish orqali talabalar
mustaqil mulohaza yuritish va faoliyat olib borishga o‘rgatiladi [2].

Talabada uchraydigan asosiy kamchilik bu masala shartini tushunmas-
dan, uni yetarli darajada muhokama qilmasdan turib, tayyor formulalar
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orqali masalani yechishga urinishidir. Bu holatda vujudga keladigan
didaktik muammolardan biri talabaning berilgan fizik masalada kecha-
yotgan fizik jarayonning xayoliy modelini tasavvur eta olmasligidadir.
Aynigsa, fizikaning kvant mexanikasi bo‘limiga oid masalalarning aksari-
yati chuqur matematik hisob - kitoblar bilan bog‘liq bo‘lgan masalalardir.
Masala yechish davomida talaba yuqorida keltirilgan muammolarga
uchrashi uning masalani yechishga bo‘lgan harakati so‘nishiga olib
keladi. Natijada, u uchun mavzularning, umuman, kvant mexanikasi
fanining mazmuni yo‘qoladi. Yuqorida keltirilgan pedagogik-didaktik
muammolarni hal etish uchun pedagogika oliy ta’lim muassasalarida
kvant mexanikasidan amaliy mashg‘ulotlarning mazmunini ishlab chi-
qish, buning uchun esa amaliy mashg‘ulotlar uchun yetarli darajada
nazariy mavzularni har tomonlama mustahkamlashga xizmat qiladigan
amaliy masalalardan iborat materiallarni tayyorlash, ularni hayotiy
misollar, har kunlik turmushda, fan va texnikada, meditsina va boshga
sohalarda qo‘llanib kelinayotgan turli xil asbob-uskuna va qurilmalar
bilan bog‘lab bayon qilish talab etiladi.

Bu esa 0‘z navbatida talabalar qiziqishini uyg‘otishi tabiiy.

Kvant mexanikasi bo‘limining yaxshi o‘zlashtirilishi ma’ruza
mashg‘ulotlarida olinadigan nazariy bilimlarning amaliy mashg‘ulot-
lar davomida mustahkamlanishiga bog‘liq. Nazariy bilimlar ma’ruza
mashg‘ulotlarida tushunarliday bo‘lib tuyuladi, lekin, aslida, talaba
ongida hali bir yaxlit bo‘lib mujassamlashmagan bo‘ladi. Amaliy
mashg‘ulotlarda berilgan nazariy bilimlar turli jarayonlarni tahlil gilish
natijasida yanada mustahkamlanadi va shu o‘quv predmetining yaxlit-
ligini, mujassamligini ta’minlaydi. Kvant mexanikasida masalalarning
asosiy qismini noaniqlik, moslik, operatorlar, Shredinger tenglamasi va
uni yechish usullari, g‘alayon nazariyasi kabilar tashkil etadi. Talabalar
bu jarayonlarni yaxshi tahlil qila bilishlari hamda ularda ma’lum darajada
ko‘nikmalar shakllanishi kerak. Agar nazariy bilimlar amaliy mashg‘ulot-
lar bilan mustahkamlanmasa, talabalar bilim va tasavvurlarining yuzaki
bo‘lishiga olib keladi.
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Kvant mexanikasidagi issiqlik nurlanish qonunlari, Kompton effekti,
Shredinger tenglamasi va uni vodorod atomiga qo‘llanilishini o‘rganish
va tahlil qilish kabi barcha olingan nazariy bilimlarni mustahkamlash,
kvant mexanikasi to‘g‘risidagi tasavvurlarni shakllantirish va rivojlan-
tirishni amaliy mashg‘ulotlarda masalalar yechish orqali amalga oshirish
mumkin.

Biz pedagogika oliy ta’lim muassasalarida kvant mexanikasidan
amaliy mashg‘ulotlarni tashkil etish va unda bo‘layotgan jarayonlarni
tushuntirish uchun ayrim masalalar va ularning yechilish yo‘llarini ko‘rib
chiqamiz.

Kvant mexanikasi mikroolamga tegishli bo‘lgan zarralarning hatti-
harakati qonuniyatlarini va bu olamda ro‘y beradigan fizikaviy hodi-
salar va jarayonlarni o‘rganadigan fandir. Kvant nazariyasining paydo
bo‘lish tarixi absolyut qora jismning issiqlik nurlanish spektrini hisob-
lashdagi urinishlar bilan bog‘liqdir. Issiqlik nurlanish nazariyasining
asosly magqsadi, absolyut qora jismning temperaturasi va to‘lqin uzunli-
gi orasidagi bog‘lanishni aniglashdan iboratdir.Bu sohada tajribalardan
kelib chiqadigan xulosalar quyidagicha:

1) absolyut qora jismning nurlanish spektri uzluksiz xarakterga ega.

2) har bir temperaturaga tegishli bo‘lgan nurlanishning energetik
tagsimotini ifodalovchi egri chizigda aniq maksimum mavjud bo‘lib, u
temperatura oshgan sari qisqa to‘lqin uzunliklar sohasiga siljiydi.

1-masala. Yer sirtining o‘rtacha energiyaviy yoritilganligi

Ry =0,54J /sm®-min ga teng. Agar, uni nurlanish koeffitsiyenti

€=0,25 bo‘lgan nurlayotgan kulrang jism deb qaralsa, Yer sirtining tem-
peraturasi qanday bo‘lishi kerak.

Yechish: Nurlanish koeffitsiyenti (yoki qoralik darajasi) Ste-
fan-Boltsman qonuniga ko‘ra kulrang jismning issiqlik nurlanishi ener-
giyasini shu temperaturadagi absolyut qora jismning nurlanish ener-
giyasi nisbatiga tengdir.
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Yer sirtining nurlanish energiyasi RT( er) = &R, =¢eoT*
Bundan

. 4
S 4 e /6 0
T=47T0en - =282K =
co \0,25-5,67-10°W /(m*-K") 82K=9°C

Javob: 282K

2-masala. Diametri 1,2 sm bo‘lgan mis sharchani havosi so‘rib olin-
gan va devorining temperaturasi 0 K bo‘lgan idish ichiga joylashtirildi.
Sharchaning dastlabki temperaturasi I} =300K . Sharcha sirtini absol-
yut qora jism deb hisoblab, qancha vaqtdan so‘ng uning temperaturasi
2 marta kamayishini aniqlang.

Yechish: Sharchaning temperaturasi dT ga pasayganda, uning ichki

energiyasi dU ga kamayadi. dW =—-dU
Jismsoviganda (yoki isiganda) ichki energiya o‘zgarishi dU = CdT
C-jismning issiqlik sig‘imi C=mc = pVc=c p% r = %‘fc p r-shar-
cha radiusi; d-diametri.c =390J / kg - K -misning solishtirma issiqlik
sigimi; p =8900kg / m’ -misning zichligi.

3
U holda, g = —%cpdT dW = R*SdT = oT"zd*dt

- (dt) vaqt ichida sharchaning to‘la yuzasidan chiqarilgan energiya.
Olingan ifodalarni tenglaymiz.

3
—%cpdT =oT rd dt

Ikki o‘zgaruvchidan iborat differensial tenglama yuzaga keladi. Bu
tenglamani yechib, gancha vaqtdan so‘ng sharcha temperaturasi 2 mar-
ta kamayishini aniglaymiz.
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2
6c T 0 60 ;5 T
__dcp'(_ 1 )% Tdcp
6 37|, 180T
§ 0 Javob:®3h

__T-L2:10°m-390J / (kg -K)-8900kg / m’
18-5,67-10°W / (m*>-K*)-9-10°K’

=10,525-10°s = 2,9

Kompton effekti ham yorug‘likning kvant nazariyasi asosida tu-
shuntirildi, ya’ni birlamchi tushayotgan to‘lqinning uzunligi bilan ikki-
lamchi sochilayotgan to‘lqinning uzunligi orasidagi mavjud bo‘lgan
bog‘lanishni miqdoriy ifodaladi. Fotonlar erkin elektronlar bilan
to‘qnashganda fotonlarning chastotasi o‘zgargan holda sochilishi ku-
zatildi, fotonlar bilan to‘qnashgan elektronlar esa energiya va impulsga
ega bo‘lib, natijada ular ma’lum yo‘nalishda harakatlana boshlaydi. Bu
holda energiya va impuls saqlanadi.

3-masala. Monoxromatik rentgen nurining ingichka dastasi uni so-
chadigan moddaga tushirilmoqda. 6, =60° va 0,=120° burchaklar osti-
da sochilgan nurlanish to‘lqin uzunliklarining farqi bir-biridan 2 marta
farq qiladi (n=2). Sochilish erkin elektronlarda sodir bo‘lgan deb hisob-
lab,tushayotgan nurlanish to‘lqin uzunligini aniqlang.

Yechish: Kompton formulasini yozamiz: AA = A (1 —-cos &) (1)

Quyidagi belgilashlarni kiritamiz:

A, -tushayotgan nurlanish to‘lgin uzunligi

A2y -sochilgan nurlanish tarkibidagi to‘lqin uzunliklar

Uholda, A -4 =4,(1-c0s6) 2) 2,1 =4(1-cosh,) ()
A, =1/, ekanligini ¢’tiborga olib (3) tenglamani quyidagicha yozamiz:
nA =4, = 4,(1-cosb,)
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(2) tenglamadan A ni topib, (3) ga qo‘yamiz.U holda A,uchun
quyidagi ifodani olamiz.

Jy=1 1-cos#—n(l-cosf))  trigonometrik munosabatdan foydala-
e 77 _1
nib, aniglaymiz:

.0, .0,
Sin—) —n(Sin—
=2.2ﬂh.( 2) n( 2)

/10

m,c n-1
34 - 0y2 : 042
2. 2 3,14_316,63 10 : J-s (sin60")”—2(sin30") 1210 m =1,2pm
9,1-107 kg -3-10°m/ s 2-1
Javob:1,2 pm

Amaliy mashg‘ulotlarda masalalar yechishdan avval mashg‘ulot
mavzusiga tegishli qonunlar, kattaliklar, jarayonlar va qonuniyatlar qay-
tadan takrorlab olinishi magsadga muvofiqdir. Bu takrorlash o‘qituvchi
tomonidan qo‘llaniladigan zamonaviy ta’lim metodlari orqali amalga
oshirilishi yaxshi samara berishi aniqlangan. Qo‘llaniladigan metodni
shunday tanlab olish kerakki, u mashg‘ulot mazmunini belgilab bera
oladigan bo‘lishi muhim.

Yugqorida keltirilgan va shunday tipdagi masalalarni yechish va tah-
lil qilish orqali kvant mexanikasidagi ko‘z bilan ko‘rib, qo‘l bilan ush-
lab bo‘lmaydigan, chuqur matematik hisob-kitobga asoslangan hodisa
va jarayonlarni tushuntirib berishimiz mumkin. Bu esa 0z navbatida
talabada (bo‘lajak o‘qituvchida) bu jarayonlar to‘g‘risida chuqur tasav-
vur hosil bo‘lishiga, ularning dunyoqarashini rivojlantirishga, mustaqil
fikrlashini kengaytirishiga olib keladi.

Adabiyotlar.
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MIKRODUNYO HODISALARINI O‘RGANISHDA FIZIKA

VA MATEMATIKA FANLARI INTEGRATSIYASINING
AHAMIYATI

L.Q. Samandarov, Navoiy davlat pedagogika
instituti tadqiqotchisi

Magolada pedagogika oliy ta’lim muassasalarida bo ‘lajak fizika
o ‘qituvchilarini tayyorlashda fizika ta’lim samaradorligini oshirishda
matematika fani bilan bog ‘lanishning o ‘rni va ahamiyati hamda ta’lim
Jjarayonida bu bog ‘lanishni amalga oshirish metodikasining muammo-
lari tahlil etiladi.

Kalit so‘zlar: fizika, atom va yadro fizikasi, kvant mexanikasi,
klassik mexanika, chegaraviy holatlar, matematik analiz, intellektual
xarita, integratsiya, simmetriya.

The article analyzes the role and significance of the connection be-
tween physics and mathematics in improving the effectiveness of edu-
cation in the training of future physics teachers in pedagogical higher
educational institutions, as well as the problems of the methodology for
implementing this connection in the educational process.

Keywords: physics, atomic and nuclear physics, quantum mecha-
nics, classical mechanics, limit states, mathematical analysis, smart
map, integration, symmetry.

B cmamve ananuzupyromces ponv u 3HaueHue cesa3u u3uUKu ¢ Ma-
memamuKou 8 nogvlleHUU P phekmusHocmu 06pasoeanus npu n0020-
mogke OYOywux yuumenet Quzuku 8 neda202udeckux 8blCULUX y4eOHbIX
3a6e0eHusix, a maxaice npooLeMbl MEMOOUKY Peanu3ayuu Mot Ces3u 8
obpaszosamenvHoM npoyecce.

Knrwouesvie cnosa: ¢husuxa, amomuas u s0epHas Qu3uka, K6aH-
MOBAsL MEXAHUKA, KAACCUYECKAsT MEeXAHUKA, NpedelbHble COCMOSHUS,
Mamemamuyeckuil aHaiu3, UHMeNIeKmyaibHdas Kapma, uHmecpayus,
CUMMEMPUs.
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Matematika fani barcha tabiiy fanlarning asosiy tadqiqot usuli ham-
da bu fanlar o‘rganadigan jarayonlarda kuzatiladigan qonuniyatlarni
ilmiy ifodalashning asosiy vositasidir. Tabiiy fanlar ichida fizika va
astronomiya fanlarini o‘rganish, bu fanning eksperimentda aniqla-
gan qonuniyatlarini nazariy ifodalash, bu nazariy ifodalarni keyingi
tadqiqotlarda va amaliy magsadlarda qo‘llash matematika fani bilan
uzluksiz bog‘liq holda amalga oshiriladi.

Ushbu maqolada pedagogika oliy ta’lim muassasalarida bo‘lajak
fizika o‘qituvchilarini tayyorlash jarayonida ta’lim samaradorligini
oshirishda matematika fani bilan bog‘lanishning o‘rni va ahamiyati
hamda ta’lim jarayonida bu bog‘lanishni amalga oshirish metodikasi-
ning muammolari tahlil etiladi.

Pedagogika oliy ta’lim muassasalarida fizika va astronomiya ta’lim
yo‘nalishi talabalari uchun o‘quv dasturida: “Matematika fanini o‘qi-
tishdan magqsad fizika va astronomiya yo‘nalishida ta’lim olayotgan ta-
labalarga umumiy fizika, nazariy fizika va boshqa fanlarni mukammal
o‘zlashtirishda ko‘maklashish va ularda turli fizik masalalarni yechish
uchun yetarli bilim, malaka va ko‘nikmalarni shakillantirishdan ibo-
rat” deyilgan. Albatta matematika fanining fizika ta’limi jarayonidagi
o‘rni, vazifalari va ahamiyatini yuqorida keltirilgan qisqa ta’rif orqali
ifodalash yetarli emas. Buning asosiy sabablaridan biri fizika va mate-
matika fanlari orasidagi murakkab uzviy evolyutsion va teskari bog‘la-
nish tamoyilining mavjudligidir. O‘z navbatida bunday bog‘lanishning
ko‘p qirrali va o‘ta murakkab ekanligini ham hisobga olish kerak. Shu
nuqtai nazardan qaralganda fizika fanini o‘qitish samaradorligini oshi-
rish, fizikaviy qonuniyatlarning tub ma’nosini mukammal o‘rganish
va o‘rgatish uchun fizika — matematika integratsiyasining mazmuni va
mohiyati bu bog‘lanishning barcha jihatlarini hisobga olgan holda uslu-
biy tahlil etilishi lozim. Ikkinchi tomondan bu integratsiyani amalga
oshirish uchun aniq amaliy tavsiya va ko‘rsatmalar ishlab chiqilishi va
amaliyotga tadbiq etilishi lozim. Fizika va astronomiya o‘qituvchilarini
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tayyorlashda matematika fanini o‘rganishdan ko‘zlangan magqsadlarni
shartli holda quyidagilarga ajratish mumkin:
> Fizikaviy kattaliklarni matematik ifodalash;

> Tajriba natijalarini umumlashtirish orqali aniglangan qonuni-
yatlarni matematik ifodalash;
> Fizik jarayonlar qonuniyatlari matematik ifodalarining tahlili

asosida ilmiy-nazariy tadqiqotlar olib borish;

l-rasm.
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» Aniqglangan qonuniyatlar asosida fizik jarayonlarni matematik
modellashtirish;

» Modellashtirilgan fizik jarayonlarni ishlab chiqarishga tadbiq
etish.

Ko‘rsatilgan vazifalarni amalga oshirish uchun garalayotgan ta’lim
yo‘nalishlari uchun o‘qitilayotgan fizika va matematika fanlari dastur-
lari tuzilishi, ular orasidagi bog‘lanishlar izchil o‘rganilishi kerak. Bu
o‘rganishlar - metodik tadqiqotlar natijasida esa mazkur fan dasturlari-
ning muvofiglashtirilganligi va optimallashtirilganligi ma’lum bo‘ladi.

2020-2021- o‘quv yili uchun “Fizika va astronomiya o‘qitish meto-
dikasi” ta’lim yo‘nalishi o‘quv rejasida “Matematika” fani uchun
ajratilgan jami auditoriya soatlari 1-kursda 90 soat, 2-kursda 58 soat-
ni tashkil etadi [1]. Quyidagi 1-rasmda “Matematik analiz” va “Atom,
yadro va elementar zarralar fizikasi” fanlari mavzulari orasidagi bog‘la-
nish markaziy qismi aylanuvchi charxpalak ko‘rinishida tasvirlangan.

Ichki diskni aylanuvchi deb tasavvur qilishning sababi shundaki
fizika fanining alohida bir mavzusini o‘rganishda ko‘plab matematik
tushunchalarni bilish zarur. Bu holatni tushuntirishga namuna sifatida
“Absolyut qora jism nurlanishi” mavzusini qaraylik.

Absolyut gora jism nurlanishi uchun olingan eksperiment natijala-
rini klassik fizika qonuniyatlari asosida tushuntirishga urinishlar nati-
jasida Stefan-Bolsman, Vin, Reley-Jins qonunlari yaratildi. Bu qonun-
lar eksperiment natijalarini fagat ma’lum bir intervaldagina tushuntira
oladi. Plank tomonidan yaratilgan va nurlanishlarning diskretligiga
asoslangan kvant nazariyasi eksperiment natijalarini chastotalarning
barcha intervalida tushuntira oldi. Bu qonunning unversialligi shunda-
ki, undan ma’lum bir chegaraviy holatlarda klassik formulalarga o‘tish
mumkin [2]. Quyidagi 2-rasmda Plank formulasidan Stefan-Bolsman
hamda Reley-Jins qonuniga, 3-rasmda esa Plank formulasidan Vinning
siljish qonuniga o‘tishda matematik amallar ketma-ketligi intellektual
xarita ko‘rinishida keltirilgan.
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Keltirilgan intellektual xaritalardan ko‘rinadiki chegaraviy holatlar-
da Plankning kvant nazariyasidan klassik fizika qonunlariga o‘tishda
yuqorida ta’kidlanganidek, ko‘plab matematik tushunchalar va qonu-
niyatlardan kompleks holda foydalanish zaruriyati tug‘iladi. Bu intel-
lektual xaritalarning tahlilidan pedagogika oliy ta’lim muassasalarida
tayyorlanayotgan bo‘lajak fizika o‘qituvchilari matematik tushun-
chalarni o‘zlashtirmagan holda mikrodunyo o‘lchamidagi kvantme-
xanik jarayonlarni va ularning qonuniyatlarini mukammal o‘zlashtiri-
shi mumkin emasligi yaqqol ko‘rinadi.

Matematik tahlilning fizik qonuniyatlarni o‘rganishdagi yana bir
jihati nazariy tadqiqotlarda eksperimentdan o‘zib ketgan holda yangi
g‘oyalar berish va shu orqali yangi kashfiyotlarni yuzaga chiqarishidir.
Shu o‘rinda misol tarigasida P.Dirak tomonidan antimateriya tushun-
chasi (g‘oyasi) ning ilgari surilishiga aynan fizikaviy qonuniyat mate-
matik ifodasining tahlili sabab bo‘lganligini qaraylik.

Ma’lumki norealyativistik va realyativistik holatlar uchun jism im-
pulsi (P) va energiyflsi (E 1) orasidagi bog‘lanish mos holda quyidagicha

ifodalanadi:E ==~ == (1); E=cVmicZ+PZ (2)
(1) va (2) tenglamalar orasidagi birinchi farq relyativistik jarayon-
larda tinch holatda ham jismning energiyasi noldan farqli bo‘lishidir:

Ya’ni, ifodada

1:!=EIF‘=m1:1=EI..E'=T1'1L£2

Ikkinchi farqi esa (2) ifodadagi
ildizdan musbat va manfiy qiymat-
lar chiqishidir. Eynshteyn nazariyasi- +m¢
ga ko‘ra energetik sathlarning to‘la d —
4-rasmda ifodalangan. Ko‘rinib turib- — #
diki bu to‘plamda (0;+ ©2) oraliqgda- - S
gi musbat energetik sathlar hamda (0;
— o) oraligda kamayib boruvchi man-
fiy energetik sathlar mavjud ekan.

iE
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Eksperimentda faqat musbat energiyali sathlar kuzatilganligi sababli
Dirak tadqiqotlarigacha bo‘lgan davrda fiziklar fagat musbat energiya-
lar bilan ish ko‘rib, manfiy energiya tabiatda mavjud emas deb qaralar
edi. P.Dirak esa quyidagicha fikr yuritadi: “Kvant mexanikasida musbat
energiyali holatdan manfiy enegriyali holatga o‘tish mumkin va man-
fiy energiyali holatlar hisobga olinishi kerak. Buni tushuntirish uchun
vakuum tushunchasiga yangi ta’rif berish lozim” [3]. Klassik fizika-
da vakuum bo‘shliq deb qaralgan bo‘lsa, kvant mexanikasiga ko‘ra
vakuum fazoning minimal energiyali sohasidir. Minimal energiyaga
erishish uchun barcha manfiy energiya holatlarini elektron bilan to‘ldi-
rishimiz lozim. Shunday qilib, vakuum holati hamma manfiy energiyali
holatlar elektronlar bilan to‘ldirilgan, musbat energiyali holatlar bo‘sh
bo‘lgan holatdir. Vakuum holatidan esa ikki xil usulda chiqish mum-
kin: 1) Musbat energiyali holatga elektron kiritish, 2) manfiy energiyali
holatda “teshik” (kovak) hosil qilish; elektr va magnit maydonida bu
zarra (kovak) o‘zini xuddi musbat energiyali va musbat zaryadli zarra
sifatida tutadi” [3]. Tadqiqot davomida bu zarraning massasi qanday
bo‘lishi kerak, degan savolga P.Dirak “Agar musbat zarraning massasi
elektron massasiga teng bo‘lsa eksperimentda kuzatilgan bo‘lar edi, va
shuning uchun bu zarra proton bo‘lishi kerak degan xulosaga keladi.
Lekin G.Veyl [4] matematik simmetriya prinsiplaridan kelib chiqib qa-
ralayotgan musbat zarra (kovak) massasi elektron massasiga teng bo‘li-
shi kerak degan fikrni ilgari suradi va bu g‘oya K.Andersonning Vilson
kamerasi bilan o‘tkazgan tajribalarida pozitronning kashf etilishi orqali
tasdiglandi” [5].

Shu o‘rinda nima uchun uzoq vaqt pozitron mavjudligi tajribalar-
da kuzatilmadi?-degan savol tug‘iladi. Bu savolga P. Dirak: buning
sababi, eksperimenttatorlarda yangi zarralar mavjudligiga shubha ham
yo‘q edi, chunki musbat proton va manfiy elektronning mavjudligi shu
davrda ma’lum bo‘lgan fizikaviy jarayonlarni tushuntirish uchun yetarli
edi” deb yozadi. Shuning uchun ham Vilson kamerasida pozitronning
qoldirgan izini manbaga qarab uchib kelayotgan elektronning izi deb
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hisoblaganlar. Yuqorida keltirilgan tahlildan ko‘rinadiki fizik jarayon
matematik ifodasini izchil va mukammal tahlil qilish yadro fizikasida
yangi kashfiyotning dunyoga kelishiga sabab bo‘ldi. Bu xulosa barcha
elementar zarralar (proton, neytron v.h.) uchun ham o‘rinli bo‘lib shu
asosda antimateriya, antimodda tushunchasini yuzaga keltiradi. P.Dirak
g‘oyasi asosida agar vakuumni elektro-magnit to‘lqin bilan g‘ala-
yonlantirsak manfiy energiyali holatdan elektron urib chiqarib o‘rnida
pozitron hosil gilamiz va elektron-pozitron jufti hosil bo‘ladi [3].

Pedagogika oliy ta’lim muassasalarida umumiy fizika fanini, xu-
susan “Atom va yadro fizikasi” bo‘limini o‘qitishda matematika fani
bilan bog‘lanishni integrativ nuqtai nazardan tahlil etish bu sohada ye-
chilishi lozim bo‘lgan muammolar mavjudligini ko‘rsatadi. Bunda aso-
sty muammo bo‘lajak fizika o‘qituvchilari uchun o‘qitiladigan mate-
matika fani hajmining kamligidir. Buning natijasida fizik jarayonlarni
tushuntirish hamda shu jarayonlarga doir masalalar yechishda zarur
bo‘ladigan matematik tushunchalar, masalan, differensial tenglama-
lar, integrallar va ularning turlari, kompleks sonlar nazariyasi, sonli va
funksional qatorlar kabi o‘ta muhim bilimlar yetarlicha yoritilmaydi.
Lekin yuqoridagi keltirilgan tahlillardan ko‘rinadiki matematik fikrlash
fizik jarayonlarni tushuntirish, eksperimental natijalarni tizimlashtirish,
modellashtirish, yangi qonuniyatlarni kashf etish va olingan natijalarni
ishlab chiqish, tibbiyot, sanoat va boshqa sohalarga tadbiq etishda aso-
siy rol o‘ynaydi. Bundan esa bo‘lajak fizika o‘qituvchilari uchun o‘quv
rejasi va fan dasturlarida soatlar tagsimotini qayta ko‘rib chiqish hamda
matematika va fizika fanlari mavzularini o‘zaro muvofiglashtirish ke-
chiktirib bo‘lmaydigan vazifa ekanligini ko‘rsatadi. Bizning fikrimiz-
cha bo‘lajak fizika o‘qituvchilarini tayyorlash samaradorligini oshirish
maqsadida matematika fanining “Ehtimollar nazariyasi”, “Matematik
fizika tenglamalari” kabi fanlar hozirgi o‘quv rejasidagidek bir yoki
bir nechta mavzu sifatida emas balki alohida fan sifatida, hech bo‘lma-
ganda tanlov fani sifatida o‘quv rejasiga kiritilishi magsadga muvofiq
bo‘lar edi.

20214 FIZIKA, MATEMATIKA va INFORMATIKA




L.Q. Samandarov. Mikrodunyo hodisalarini o ‘rganishda fizika va matematika fanlari 77
integratsivasining ahamivati

Matematika fanining fizika ta’limida va ilmiy tadqiqotlardagi
ahamiyati beqiyos va cheksizdir. Shu nuqtai nazardan olib qaralganda
fizika va matematika fanlarini bir-biridan ajratib ikkita alohida fan sifa-
tida qarash ham unchalik to‘g‘ri emas. Lekin matematikaning alohida
o‘qitilishiga sabab bu fanning har-bir alohida tabiiy fanda qo‘llanilishi
o°‘ziga xos jihatga ega ekanligidir. Bundan esa alohida mutaxassisliklar
tayyorlashda matematika fanining o‘qitilishida bu o‘ziga xosliklar al-
batta hisobga olinishi zarur ekanligi ko‘rinadi. Ko‘p hollarda bu jihatlar
har bir yo‘nalish yoki mutaxassislik uchun tayanch oliy ta’lim muassa-
sasi tomonidan tayyorlanadigan fan dasturida hisobga olinishi kerak.
Lekin shunga qaramasdan fan o‘qituvchisi avvalo ishchi o‘quv dasturi-
ni tayyorlashda ayrim mavzular uchun ma’ruza, amaliy yoki seminar
mashg‘ulotlariga mavzular tanlash va taqsimlashda mutaxassislik xusu-
siyatini hisobga olishi zarur. Buning uchun esa matematika o‘qituvchisi
shu yo‘nalish yoki mutaxassislik (masalan fizika yo‘nalishi) kasbiy fan-
lari dasturi bilan tanishuvi hamda ma’lum bir matematik bilimlarning
qaysi mutaxassislik fanida qanday qo‘llanilishi haqida tasavvurga ega
bo‘lishi lozim. Fanni o‘qitishda bunday integrativ yondashuv bir to-
mondan fanni o‘rganishda motivatsiya hosil qilishiga, ikkinchi tomon-
dan esa fanni chuqurlashtirib mukammal o‘rganishga xizmat qiladi.
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OU3UKA PAHUHU YKUTHIIJIA ®PAHJIAPAPO
AJIOKAJIAPHHU YPHU

M. Y.bapomos, T/[I1V, n.¢p.n., ooyenm

Xap oup ¢han oacmypnapunu unab yukuwoa 8a 0apc ixcapaéHuoa
gannapapo anokarapuu Kyiiaw OpKaiu mavium O1y8YUIapHu bapya
Gannapnu AHAOQ AXWU YINAUMUPULRA XAMOA 3AMOH manabrapuea
aHcasob bepaduean pakobamobapoowr mMymaxaccuciap oyaumiueda acoc
OyIuUd xuzmam Kunaou.

Taanu cyznap: oapc, pannapapo anoxanap, Mexamuxda, MOoieKyiap,
MEeKMPOOUHAMUKA, MOTEKYId, MOOOA MUKOOPU, MOJIAD MAcCcd, mypm-
oypuak, mpaneyus.

The development of each subject program and the use of
interdisciplinary links in the teaching process serve as a basis for students
to better master all disciplines and train competitive professionals who
meet modern requirements.

Key words: course, interdisciplinary relations, mechanics,
molecular, electrodynamics, molecule, amount of matter, molar mass,
rectangle, trapezoid

Paszpabomxka kasxcoou npeomemnoil npocpammuvl U UCHONb3068AHUE
MENCOUCYUNTIUHAPHBIX CBA3ell 8 YUeOHOM npoyecce CyHcam OCHOBOU
OJIs JIyyule20 YC8OEHUsL CIYOeHmamu 8cex OUCYUNIUH U NOO20MOBKU
KOHKYPEHMOCNOCOOHbIX NPOGeCCUOHATI08, OMBEUAIOUWUX COBDEMEHHBIM
mpebosaHusM.

Knrouesvie cnosa: ypox, mexcoucyuniuHapHvie OMHOUIEHUS, Me-
XaHUKA, MONEKYIAPHAS, NeKMPOOUHAMUKA, MOLEKYNd, KOTUYECMB0 e-
wecmea, MONAPHASL MACCA, NPAMOY2OTIbHUK, MPANeyUus.

PuBoxianaérran xap 6up Qan Hadakar TabIUM ONyBUYMIIAPHU Ta-
Omar Xakugaru OMIMMIIAPUHN YYKYyplalITUpaau, OalKu ¥3 TaJaKUKOT
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yerapajapuHu xam KeHrailtupu® OGopanu. llynnaii skan mgapc xapa-
¢anna (anmapapo aloOKaJapHU aMajra OIIMPHIN XKyJaa KaTTa axaMu-
atau Xxucobnananu. Typnu paBpiaapHUHT uirop nemarornapu- K JI.Y-
mmHCKui, S1.A. KomeHnckuii Ba 6omikanap - OyTyH oJlaMHH, TaAOUAaTHUHT
SXJIAT PACMUHU “‘Tanadanap 6ommuaa’ akc STTUPHI, OUINM Ba TyHEKA-
PALIHUHT XaKUKUI TU3UMHMHU SpaTull y4yH YKyB (anigapu (IpeaMer-
Japu) ypracuaaru y3apo OOFIMKIUK XKyJla XaM 3apypJIUrvHu ¥3 AaBp-
Japuja Tabkuaaad yTras.

Xap Oup danga Map3ynapapo OorJaHUNLIApAAH (oiTamaHuIT
JApCHHUHT yCIyOMii jKMXaT/JaH Ma3MyHWHHU OoWuTanu, YKyBUM Ba Ta-
nabaHu 3 ycTuAa MXKOIUN MIUIa KOOWJIMSATUHHU OLIMPAId, TabJIUM
OJyBUMJIApHM YpraHwIaéTraH Map3yjapra, TaHjaraH kacoura OYynran
KU3UKUIINHHY sTHa1a omupuinra Epaam o6epanu. bynnaii xommapna dhan
VKUTYBUMIJIApHU KaTTa UMKOHUATIApra sra xucoobnanaau [1].

Onuii TabuM MyaccacaJapuHUHT “‘Pu3nka Ba aCTPOHOMHUSI yHa-
TUIUAa yMyMuil pusnka hanu MaB3ynapiuHu OomIka (paHIapHUHT MaB-
3yJapu OWJIaH aJOKaCMHU 04nO OepuIlra XapakaT KujJaMu3.

I-kypcna Ymymuii ¢usuka ¢aHuHUHT “MexaHuka” OYIuMHIAH
Oouranagy. Ymoy OynmuMHUHT Oupunumn 606m “Kunemaruka” Tamna-
OaapHU MEXaHMK XapakaT, KYy4HIl, MOAJUHN HyKTa, Te3JUK, Te3JIaHUIl
Ba Oomka ¢U3UK TylyHuanap OwiaH Tanumrupanu. FOkopunaru ty-
IIyHYaJapHU TApUXUHH YpraHum OwiaH OOfialmn MyMKHH OYiamu,
MacaJlaH KYuulll, TPaeKTOpHsl, MOJAUNA HyKTa MaTeMaTuka (paHuaaH
KOOpJIMHATA, BEKTOP Ba OOIIKa OmimmMiapaaH aapc skapaéuauaa doiina-
JaHWIITA TYFpH Kenmaau. Ousnka (haHuma XapakaTHHHT rpaduk Kypu-
HUIIMHYU YKyBUM Ba Tajalanapra TyLIyYHTHPHILAA MaTeMaTuka (aHu-
na YTunaaurad (yHKIWS Ba YHUHT Tpaduru Xakumard Ouammiiapaan
dborganannm mMakcaara MmyBopuk 6yinaau. YHaaH Tamkapu Gusukaga
“¥KucMiaapHUHT TOPTULLMII KyYU TabCUPUAATH XapakaTH MaB3yCUHU
Ypraunumiga XKucmonuii TapOust panu 6unan MaB3ynapapo OOFTUKIHK-
HU aMajra omupun MyMkuH. JKucMonuit Tapous ¢paHuaas Tyn napa-
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Oomacu TyuryHuacu OuiiaH TYKHamranaa macoda Ba OanaHIMKHU XU-
coOJamia KarTa KU3UKHII YHFOTaIu.

Mexannka OVIMMUHUHT UKKUHYK O600M — “/[MmHamuka” Marema-
TUKa OuiaH yamOapyac OOFIHMK, MacajaH, KOOpAWHATa YKIapujaaru
BEKTOPJIAPHUHT MPOSKIUSUTAPHHN TOMTUII KOOMIMSTUHY Taslad KUIaan
xama OyHUHT y4yH xap Oup Tamaba TPUTOHOMETPHUK (DYyHKIHMsUTApHU
Ba TYFpHu Oypuawyin y4Oypuakiard HUCOATIIApHU OWJIMIIUIAPH KEpak.
Hpr0oTOH KOHYHIIapH acocuia Macajaiap eduina Tanadaiap TeHIIa-
Majap TH3UMHUHHM KEeTMa-KeT e4MIl KOOWIHMSTIApUHU KYIaiauiap
XaMJ1a TeHIJIaMaJlapHU TaKpopJiall YKyBUM Ba TanadallapHu Macajiaiap
SUUIINHU OCOHJIAITHPA/IH.

Iy 6mnan Oupra xap Oup YKuTyBuM ToMOHHIaH ‘“‘UikamaHuIl
Kyun”, “CupnaHuil Ba AyMaJaHUII MIIKAJAHUII , “DJIacTUK Ky4dnaap”
MaB3yJlapy yTuirauia aegopmarus Typjiapu, MaTepUaJHUHT TUITYB-
YaHIIUTH, UIITKAJTAaHUIIHUHT (oiIamy XaM/aa 3apapiar TOMOHJIapU Jape
MalIFynoTiapuaa XaéTuil Taxpudanapu acocuaa TyIIyHTUPHO YTuica
VKyBYM Ba Tanabanap yuyH stHaja KU3UKPOK OYiaam.

®usuka ¢anunr “Mexanuka” Oynumunaru “Kyssar”, “Oneprus-
HUHT CaKJIaHWII KOHYHJIAapH~ MaB3yJdapuHHu Yypranumina leorpadus
(haHuHUHAT “DHeprusi MaHOAIapu Ba yJaap/aH OKWJIOoHA (oimamanumn’
MaB3ycu OunaH Oofnab yTuin YKyBuM Ba Tanabanapia ¢anra Oyinran
KM3UKHUIIUTAPHHA, OMITMMITApUHH OTLUPATTIH.

YMymuii GU3HMKAaHUHT UKKHHYU OYIuMU - “Morekyisip ¢pu3uka Ba
TepMOAMHAMUKa acocyiapu’” 606uman Oouulanaau. by 606xa acocan
KyWugaru TyulyH4YaJIap ypraHwiaad: MOAJa MHUKIOPH, MOJSIp Macca,
HUCOMH MOJEeKyJsip Macca — (usuka, reorpadus Ba kumé Qanmapu
y4yH YMyMHA XUCOOTaHAIH.

Macanan: “Tyiinaran Ba TyiWuHMaran Oyfiap”, “XaBo HaMJIUTH’
MaB3yJnapuHu Yytuin reorpadus danu Ounan OOFIUK XucobmaHaau; Oy
epaa 00-xaBo, armocgepa, 00-XxaBOHU Oalopar KWINII KaOu TyIryHYa-
JapHU YKyBYH Ba Tajabanapra TakKpopaH CiIaTud YTUII J03uM OYiaam.
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YMyMuil GU3MKaHUHT YYUHUU OYIUMU - “DNeKTpMarHuTu3M” 00-
OMHU YpraHuia cyObeKTIapapo ajokanap xKyjaa Karra axaMusaTra sra
xucobmanaau. Ymoly OYaTuMHUHT OupuH4un 600U — “DnekrpocraTnka’
YKyBUM Ba TanabajapHH SIEKTP 3apsAiapy Ba YIApHHUHT ¥3apo Tab-
cUp Kyuiapu OWiaH TYJIUK TAaHUIITHpagu. By Typnu xun kumEBuii ae-
MEHTJIap aTOMJIAPUHUHT TY3WJIUIIMHU, MOJJAIap MOJEKyIaJlapUHUHT
¥3apo TabCUPHUHU TYLUIYHTHPUO OepauraH >J1eKTp 3apsAAJIapUHUHT y3a-
PO Tabcup Kydapu XucoOiaHau.

OneKkTp MaiJJOHHU TaBCU(IAIl y4yH BEKTOP KaTTaJIMK TyIIyHYacH
uIatuiIag Ba OyHJa YKyBUM Ba Tajabanap MaTeMaTHKaJaH OJIraH
OUIMMITApPUHU Japc JKapaéHuaa KyJulanuapu kepak 0ynaau. Macanas:
BEKTOp TyLIyHYacH, YHUHI MOJIEJIH, BEKTOPJIAPHU KYIIHIL, BEKTOPHUHT
KOOpJMHATa YKJIapura MpoeKIUsICH.

“CyroKJIMKIIap/ia JIeKTp TOKH MaB3yCHHHM YpraHumaa Kumé ¢a-
HU/Ia YKyBYM Ba Tayadajiap TOMOHHJAH OJIWHAAH YKUO YpraHWITaH
NEKTPOJINTHK JTUCCOUCHSIAaHUII Ba 3JIEKTPOIN3 KOHYHJIApU MaB3yJa-
puzia orad OWIMMIIApUHUA YMYMJIAIITUPraH XosJa KypuO YnKuiIau.

IOxopunarniapaan keaund ynkuod, panaapapo ajsoxkaaap
KYMUJArWJIapHU TAbMUHJIAHIH.

» ¥y3apo Kymrab-KyBBaTiam MakKcaauaa y3 BaKTHAA MYBO-
GUKIAITUPWITAH TYPIU XU YKYB (aHIapUHU YPraHUIIIHH,

» (anra Teruuud TyIIyHYaJIapHH MIAK/UIAHTUPHUIIIA OKUJIOHA
KeTMa-KeTIUKHH,

» OwinM, KYHHKMa Ba Majakajapra KyWuiaaurad TajabJapHUHT
OMpIUTUHY;

» Oomika (aHIapHHU YpraHWII >kapaéHuIa OJMHTaH OMITMMIIAPHH
¢dbusukadanuan ypraaumaa o aTaHuIIHMA,

»  VKUTWIAAUTaH Ganiap Ma3MyHHUIard aCOCCU3 TAKPOPIIaHUIILIAP-
HU Oaprapad dTUIITHY;

» Typnu xu (pannapaa KyJUIaHWIAJAUTaH YCYJIapHUHT YMYMHIA-
JIUTUHU KYpCcaTUIIHU (OMIIMMIapHU YMYMIIAIITHUPUII);
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» xap Oup VKyBuM Ba TayiabaHU 3aMOHABUU TEXHOJIOTHSIIAPHU
V3JIAIITUPUILTA TAREPIIALIHH.

Japc s;kapaénuna ¢panaapapo ajaoKaJapHU aMaJjira OIHpHUII
ycyJuiapu:

v 0OomKa (aHgapHU YpraHuil acocHaa OJIMHIaH OWIMMIIApIaH
doitnananui;

v/ KOMIUIEKC KCIPEMEHTA HILTAPHH TAIIKAJ KHJIAIIL,

v Typiu X caéXaTiapHu aMalira OIIHPHIIL,

v’ YTuiraH MaB3yllapHU yMYMIIAIITHPHUII (TAKPOPJIIALL).

ynmait kb, ymymuid pusuka Kypceuaa Ganmapapo aaokaiap-
HU VpHATUII OWIMMIIAPHU YYKYpPPOK Y3IAIITHPHUINTA, WIMHA TYITyH-
yaynap Ba KOHYHMSTIApHU MIAKIUIAHTUPHUINTA, YKYB KapaCHUHU TaKo-
MUJUIAIITHPUINTA, MOATUN TyHEHUHT OWUPIUTHHU WIAKITIAHTHPHUIITA
TynuK épnam Oepaau. byHnan tamkapu, yaap Kyna Karra TapOusBUn
axaMuATra sra Ba TajadajapHU MKOIUN KOOWIUATIAPUHU PUBOMKIIAHU-
M y4yH Xu3Mar Kuiaau. Ousuka Ba MareMaTuka (paninapu opacuaaru
(anmapapo ajoKalapHu amalra OIUPUIIHN KYpUO YMKaMU3.

Tabnum xapaénuga (anmapapo amokansapAaH (oWTaTaHHII KYTI
KHppaJlid aXaMusTra sra, sbHU BazudanapHu Oenruianiiaf, YKyB xKa-
paéHUHM TAlIKWI KWIMIIAAH TOPTUO YHUHT HaTHXKalapura kaaap V3
WuMra onajM. YKWTHMII TaMoiimnu cudaruna (paHzapapo anokanap
YHBepcaJ XapakTepra sra Ba OOIIKa JUIAKTUK TaMOWWIIApHU amall-
ra ommpuira épaam oepanu. Ouszuka GaHun MaTemMaTnka OWIaH y3BUN
oornuk. Matemarnka ¢anu pu3nkanu Taxxpruoa Eku Hazapuil TAAKUKOT-
Jap HaTWKacuaa Kamid 3Tuiral GU3MK KaTTAIHKIAP YPTacUIaru My-
HocalaTIapHu aHUK MQoaaIam yCylapuHa TaKIUM Ta/Iu.

®dusuka (aHuIaH HAMYHaBH Ba WIMYH YKYB JACTypJIapUHH TYy-
3ula YKyBUM Ba TalabanapHu MaTeMaTuka paHuaaH oJIraH OuiumIia-
PUHM XHCOOTa ONuII MaKcaara MyBo(uK xucobnanaam [2].
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M. Y.Bapomos. Qusuka panunu yxumuuioa paniapapo aiokaiapHu ypHu

Pu3uka Ba MaTeMaTHKa (paHJIapHHH Y3apo aJIOKATaAPUHU
Kyiuaarnya tTacHu@Iam MyMKHH.

®du3uka panu MaB3yjaapu Marematuka paHu MaB3yJapu
DuU3HK KaTTAIUKIAPHU YIIYOB
Oupnukiapy. Xankapo OupiIuKiIap Mertpuk ym4oBiap TU3UMH
CHUCTeMacHu

TyprOypuak, Kagpar,

V3yHIUK MaiI0HH, OUPIIMKIIaApH 2 .
Y A P p TYpTOypuakHUHT MaliIOHU

TYFpHU UU3UKIU TEKUC XapaKaTaa JIuanep rpadurm.
TE3IUK, TE3JHK rpaduru

Tpanenus maiinonn, KBaapar
TeHmamanap, Ksagparuk
byHKIIMS

Xap X1 Maxpaxxiu KacpjaapHU
KYIIUII Ba aWUpUIIT

Te3naHull, TYFpU YU3UKIU
Xapakaraaru uymi, KoopauHaragap

yTKaSFI/ILIJ'IapHI/IHF rnapauiei
YilaHUIIN

dansapapo aJ0KaJAPHU TAbJIUM-TAPOUSBUII aXaMUSITUT A
TYXTaJau0 yTamMus.

- Tabnum Ba TapOUsi- OUIMM ONYBUYMIIAPHU WIMHHA AyHEKApAIIUHU
HIaKJUTAHTUPHUILL, MaTepusl XapaKaTUHUHT TYpIIM MIaKJJIapyu Ba MyHOCa-
0aTIapuHM aKc STTUPYBUYU AYHE XaKUIaru OMiumMiap HHFUHIUCUAND;

- Yeny6uii - Oy ¥3apo MmyHoca0aTIapHUHT yMyMJIAIITHPUIITAH [IaK-
M YKyB (aHiapy Ty3WIMILIHHUHT JIEMEHTIIApHU, TAbJIUM OJXyBUMIIAp-
HUHT AyHEKapallliHU PUBOXIAHTUPHINIA Kyla KarTa aXxaMusiTra sra
XHUCOOIaHa .

TaOuuit - MaTemaTuk UK GaHIapu YKyBUM Ba Tajiabanapra >KOH-
JIY Ba KOHCHU3 TabMaT, TyHEHUHT MOAIUN OUPIUTH, TAOUHI OoMIuKIap
Ba yNapAaH HHCOHHUHT SXTUEKU Ba UKTUCOAUH (aonusTraa ¢oiinana-
HULI TYFPUCUAArd OWIMMIIapHU Oepau.

YOy annapHuHT yMyMuid Bazudanapu MaxcHU Xap TOMOHJIaMa
OapKamoI pUBOKJIAHUIINTA KapaTuiran. Tabuuii ¢aHmapHu ypraHui
MareMaThka Ba (¢u3uka OuiaH yamOapuac Oornmukaup. by yKyBum Ba
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Tanabanapra MHCOHHUHI KyHJQJIUK Xa€THaa Ba MeXHAT (aoiausTuia
IIYHUHTIEK, TypAOII (haHIapHHU YpraHuIl yuyH 3apyp Oyiran Ouimum
Ba KYHUKMaJIap TU3UMUHU Oepaau. TaOuaTuryHocauk ¢aniapu OuiaH
KeTMa-KeT aJloKajlap acocua YKyBUM Ba TaslabagapHu OJMHIaH OMITUM,
KYHHKMa Ba MaJjlakaJapHU aMaJMETa KYIUTall MMKOHUSTIIAPHHNA 04r0
Oepanu. By sca TabauMm odyBUMIApAa AXJINT, WIMUH AyHEKapaliHu
HIaKJUTaHTUpUIITra épram Oepasu.
du3uka Ba MaTeMaTuKa (paHJIapuHH y3apo 0OFIMKJINTHMHH
KYpHO YMKaMHu3.

PDuzuka * > MaremaTnka
|
/< Mexantixa <«—>  Unsuxin l'yHKuHﬂ,
| .
¥ Tv v > BeKTognap,
YFpH IU3UKITH TEKHC
Mag3yaap ] dbysakuumsnap rpadguru

v
Macca, Xaxm > Teurmamanap, ¢pous

lynnait kom0, ymymuit ¢pusnka Kypcuaa daniaapapo ajsokaiap-
HU YpHATUII TabJIUM OJYyBUMWIIAPHU OepuiIraH OMIUMIIAPHU YYKYyp ¥3-
JAWTUPUINTA, WIMHAA TyIIyHYaJIap Ba KOHYHUSATIAPHU IIAK/UIAHTH-
pumra, YKyB KapaHMHU TaKOMWJUIAIITHPUIITA, MOAIWN JyHEHUHT
OMPIUTUHY MIAKJUTAHTUPUILTA TYIUK Epaam Oepanu. bynnan Tamkapw,
napc xapaéHua (hanrapapo aloKaJIapHHU TYFPU aMalira OIIUPHUII KyIa
Karra Tap6HﬂBHﬁ axamMusTra sra Ba Xap KaHJIaﬁ TabJIUM OJIYBUMHU
VOKOINN KOOMITMSATIIapUHI PUBOXKIIAHUIIUTA EpiaM Oepa.

Anaduétaap:

1.baporoB M.V. “YMymTabaum Ba Maxcyc (paHIapHU YKUTHUII JKa-
paénunaa gannapapo aloKaJOPIUKHHI aMalira OIIUPHIL TEXHOJIOTUICH
Astoped. auc.... nen. pan. mHom.- T.: 2012. - 24 6.

2. MexmnpenMerHass MHTETpanus B Kypce (U3UKH: yueOHO-MeTo-
nudeckoe nocodue / aBT.-cocT. H.b. ®enoposa, O.B. Ky3nenosa, A.C.
[TonsikoB ; Pa3. roc. yu-T um. C.A. Ecenuna. — Pa3anb, 2010. — 108c.
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QAYNASH HODISASI

P. Baxromova, O ‘ZMU Fizika
fakultetining birinchi bosqich talabasi

Magqolada suyuqlikning qaynash jarayonining fizik xususiyatlari
tahliliy bayon qilinadi.

Kalit so‘zlar: gaynash, pufakcha, bug”, to ‘yingan bug’, erigan gaz-
lar, fluktuatsiya, bug* bosimi, o ‘ta to ‘yingan bug .

B cmamve ananumuuecku uznodcHvl @uzuueckue 0cobeHHoCmu
npoyecca Kuneuus HcuoKoCmu.

Knrwouesvie cnosa: kunenue, ny3vlpku, nap, HACblWeHHbIM NAp, pac-
MBOpeHHble 2a3bl, PIyKmMyayus, 0asienue napa, NepeHaAcbIyeHHbILI nap.

The article analytically shows the physical properties of the boiling
process of a liquid.

Keywords: boiling, bubble, steam, saturated steam, dissolved gases,
flocculation, steam pressure, extremely saturated steam.

Qaynash mavzusi fizikaning suyugqliklar bo‘limidagi ko‘rinishi sod-
da tuyulgan, lekin o‘quvchi va talabalar tomonidan qiyin o‘zlashtirila-
digan mavzudir. Sababi, fizika ta’limining barcha bosqichlarida bu
gaynash jarayon har xil aspektlar asosida bayon qilinib, ularda to‘la
tasavvur hosil bo‘lmaydi va bu jarayonning asoslarini hamon to‘la
o‘zlashtirmasdan qolmoqda. Shu sababli, ushbu maqolada gaynash
jarayonining fizik aspektlarini to‘laroq tahliliy bayon qilishni magsad
qilib qo‘ydik.

“Qaynash - suyuqlikning butun hajm bo‘ylab shiddat bilan bug‘ga
aylanish jarayoni. Suyuqlikda hamisha erigan gazlar mavjud bo‘lib,
ular idishning tubi va devorlarida hamda suyuqlik ichida muallaq
siljib yurgan chang zarralarida mayda pufakchalarni hosil qiladi”
-deb ta’rif beriladi O‘zbekiston Milliy Ensklopediyasida.

!@? FIZIKA, MATEMATIKA va INFORMATIKA 2021/4

oSD




86 TALAB, TAKLIF VA TAHLIL

Soddaroq ta’rif bersak: Qaynash- suyuqlik ichida pufakchalarning
paydo bo‘lib, ularning suyuqlik sirti kattalashib, yuqoriga harakat qi-
lishi, uning sirtiga qalqib chiqib yoriladigan (portlaydigan) bug‘ pu-
fakchalarining shiddat bilan hosil bo‘lish jarayoniga aytiladi. Mo-
domiki, pufakchalarning keskin hosil bo‘lish jarayoni qaynash ekan,
pufakcha nima uchun hosil bo‘ladi? degan savolga javob beraylik.
Tajribalarda aniqlanishicha gazlar suyuqlikda eriydi. Suyuqlik tarkibi-
da ham hamma vaqt erigan gaz molekulalari bo‘ladi. Shuningdek, idish
devorining sirt qatlamidagi gaz, havo molekulalarini o‘ziga tortib tur-
gan, ya’'ni adsorbsiyalangan bo‘ladi. Demak, suyuqlik solingan idish
devorida doimo havo molekulalari bor deyish mumkin. Idishga suv
solib isitaylik. Bu jarayonda idish devorlaridagi havo va suyuqlikda
erigan gazlarning eruvchanligi kamayadi va mayda pufakchallar ho-
sil bo‘ladi.

Suyuqlikning bug‘lanishi va bug‘ning kondensatsiyasi har bir qa-
bariq yuzasida doimiy ravishda muvozanat holati paydo bo‘lguncha
davom etadi. Bunda qarama-qarshi yo‘nalgan ikki jarayon bir-birini
bekor giladi. Mexanik muvozanat holatida qabariq ichidagi havo va
bug® bosimlari yig‘indisi qabariq tashqarisidagi tashqi bosimga teng
bo‘lishi kerak. Tashqi bosim atmosfera bosimi va atrofdagi suyug-
liklarning bug‘ining bosimlaridan iborat. Agar suyuqlik shunday haro-
ratgacha qizdirilsa, to‘yingan bug‘ bosimi qabariq tashqarisidagi bo-
simdan oshib ketsa, qabariq suyuqlikning ichki yuzasidan bug‘lanish
tufayli o‘sishni boshlaydi va pufakcha hosil bo‘ladi. Qabariq - bu yod
modda, pufakcha uchun markazdir.

Suyuqlikda bug* pufakchasi hosil bo‘lishi uchun suyuqlikning biror
joyida p .~ kamaygan sohalar yuzaga kelishi kerak. Prinsip jihatdan
bunday bo‘lishi mumkin, chunki issiqlik harakatlarining xaotik bo‘li-
shi tufayli zarralarning hajmda o‘rtacha teng tagsimlanishdan chet-
lanishi mumkin. Bunday o‘rtacha tagsimlanishdan chetga chiqishlar
fluktuatsiyalar deb ataladi. Faqat bunda quyidagilarni nazarda tutish
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kerak. Bug‘ning kritik temperaturadan uzoq temperaturadagi zichligi
suyuqlikning zichligidan minglab marta kichik. Shuning uchun pufak-
cha hosil bo‘lishi uchun anchagina katta fluktuatsiya bo‘lishi kerak,
tasodifiy ravishda zarralar zichligi qolgan hajmdagi zijligidan ming-
lab marta kichik bo‘lgan sohalar vujudga kelishi kerak. Bunday fluk-
tuatsiyalarning ehtimolligi esa juda kichik ekanligi ravshan. Bunday
soha gqandaydir kattaroq hajmni egallashi ehtimolligi esa undan ham
kichik. Zichlik fluktuatsiyasi tufayli pufakcha paydo bo‘lsa ham, ko‘p
hollarda uning kattalashishiga sharoit bo‘lmaydi. Chunki pufakcha gaz
molekulalari va to‘yingan bug‘li yopiq “idishdir”, suyuqlikning pufak-
chani o‘rab turgan yopiq sirti bu “idishning” devoridir. Sirt egrili-
gi tufayli egrilik markaziga qarab yo‘nalgan kuch vujudga keladi.
Shu kuch pufakchani yorib yuborishi mumkin, chunki pufakchaning
o‘lchamlari juda kichik bo‘lganligi tufayli bu kuch juda katta bo‘ladi.
Bir qarashda bundan suyuqlik umuman qaynamaydi degan xulosa kelib
chiqadi, lekin suyuqlik qaynaydi. Suyuqlikda yoki suyuqlik solingan
idish devorlarida erigan gazlar bo‘ladi dedik, suyugqlik isiyotganda unda
gaz pufakchalari paydo bo‘lishi suyuqlik zichligining fluktuatsiya-
si bilan bog‘liq emas. Shuning uchun bu pufakchalar eng boshidanoq
juda kichik bo‘Imaydi va sirt egriligi bilan bog‘liq bo‘lgan bosim uni
siqishi shart emas. Suyuqlikning qaynash jarayonida gaz pufakchalari
katta ro‘l o‘ynaydi ya’ni markaz vazifasini bajaradi.

Temperatura ortgan sari, hamda pufakchalar suyuqlik sirtiga
harakati davomida pufakchaga suv bug‘lari bug‘lanib kira boshlaydi.
Suv bug‘lari pufakchaga kirganda pufakchaning hajmi kattalashadi.
Pufakchaning hajmi shu darajada kattalashadiki, unga ta’sir qilayot-
gan Arximed kuchi devor bilan pufakcha orasidagi tutinish kuchlari-
dan katta bo‘lib qolib yuqoriga harkatlanishni boshlaydi. Lekin u
suv sirtiga yetib yorilib ketadi. Pufakchalarning yorilishi va bir-biri-
ga to‘qnashishi natijasida vijillagan ovoz eshitiladi. Yorilishiga sabab
yuqorida u past temperaturali suyuqlik qatlamiga duch keladi va pu-
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fakchaga suv bug‘larining kirishi sekinlashadi. Bu jarayon suv uchun
temperatura  65-75 °°C oralig‘ida kechadi. Har xil suyugliklarning
gaynash temperaturasi har xil. Sababi, suyuqlikning xossalari, suyuqlik
molekulalarining o‘lchami, vazni, zichligi, molekulalar orasidagi ma-
sofasi, molekulalarning energiyalari, suyuqliklarning issiqlik o‘tkazuv-
chanligi har xil bo‘ladi. Agar berk idishga suyugqlik solingan bo‘lsa, u
o‘zining bug‘i bilan muvozanatda bo‘ladi. Bunday bug* to ‘yingan bug*
deb yuritiladi. Bug‘ning bosimi uning elastikligi deyiladi. To‘yingan
bug‘ning zichligi p~P, P esa — to ‘yingan bug ‘ning elastikligidir.

Suyuqlikdagi havo pufakchalari ichida havo va suyuqlikning to‘yin-
gan bug‘lari bo‘ladi dedik, bunda havo pufagining muvozanat sharti
quyidagichadir: M . T ro

pr 4 Vspy r 4 pgh
Bu yerda P- pufakchadagi to‘yingan bug‘ning bosimi, P’- atmosfera

bosimi, P § h -gidrostatik bosim,

M RZ - pufakchadagi havoning bo-
u v

2o -pufakcha sirt egriligi tufayli hosil bo‘ladigan qo‘shim-

simi,

-
cha bosim-Loplas bosimi ham deyiladi.

Pufakcha ichidagi bug‘ning elastikligi suyuqlik temperaturasi bi-
lan aniglanishi ravshan, chunki Boltsman formulasiga asosan P = nkT
ya’ni P~T. Ma’lum bir temperaturada pufakcha ichidagi to‘yingan
bug‘ning bosimi suyuqlik ustidagi tashqi bosimdan kichik bo‘lsa,
pufakcha kattalashmaydi, chunki bu holda ham pufakchani siqishga
intiluvchi kuchlar mavjud. Pufakcha sirtining egriligi bilan bog‘liq
kuch ham mavjud. Bundan tashqari, pufakchaga uning ustidagi
suyuqlik ustunining gidrostatik bosimi hamda butun suyugqlikka
ta’sir qilayotgan tashqi bosim ham ta’sir qiladi, shu kuch pufakcha
hosil bo‘lishi va harakatida asosiy ro‘l o‘ynaydi. Temperatura ortishi
bilan pufakchadagi bug‘ning zichligi va bosimi ortadi. Bunda pufak-
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cha kattalashib, bosimlar farqi ta’sirida yuqoriga harakat qilib, suyuqlik
sirtiga borib, pufakcha yorilishi uchun 7, > P_ bo‘lishi kerak. Bu esa
gaynash shartidir.

109 Suyugqlik to‘yingan bug‘larining
108 hamda suyuqlikda erigan gaz moleku-
oMot lalarining  bosimi-elastikligi  ya’ni
g 1060 pufakcha ichidagi bosim suyuqlik
ﬁgm “ SOv sirtidagi bosimga teng va undan or-
§‘°‘” tig bo‘lgandagina pufakcha yuzaga
o 1 chigadi va yorilish (portlash) yuz be-
i: ‘1 e s““Eug. radi‘. 'Pu‘fakchalarni.ng yuzaga chiqib
ST ——00b% yorilishi (portlashi) yuz beradigan

. ——————— temperatura qaynash temperaturasi
Qizdirish nuqtasigacha bo’lgan masofa, sm dey]ladl Qaynash yuzasidan pastda

l-rasm. Qaynash temperaturasining yuzalardagi tagsimeti temperatura yuqori bo‘ladi. Buni taj-

ribada pastki qismidagi temperatura
gaynash yuzasidagi temperaturadan bir necha daraja yuqori ekanligi
aniqlangan (1-rasm). Demak, suyuqlikning pastdan qizishi esa bunga
sabab, suyuqlikdagi temperatura taqsimoti suv uchun rasmda ko‘rsatil-
gandek bo‘ladi. Ko‘p pufakchalarning yuzada yorilishi (portlashi) sa-
babli yoxud biqillagan ovoz eshitiladi. Suyuqlikni gaynashini sekin-
lashtirish bigirlagan ovozini pasaytirish magsadida unga berilayotgan
energiya kamaytiriladi. Energiya kamayganda pufakchalarga suv
bug‘larining kirishi sekinlashadi va pufakcha hosil bo‘lish jaray-
oni sekinlashadi. Shunda portlashlar kamayadi va qaynashning ovozi
pasayadi. Suyuqlikning qaynashini suyuqlik to‘yingan bug‘larining
elastikligining suyuqlik yuzasidagi bosimga tenglashganda yuz be-
radi dedik. Demak, qaynash temperaturasi tashqi bosimga bog‘liq ekan.
Normal holatda (1atm = B,) da t=100°C daP,=!am ga teng desak, unda
t~100°C da qaynash mumkin. Klapeyron-Klauzius formulasi to‘yin-
gan bug‘ning elastikligini temperatura bo‘yicha o‘zgarish formulasi
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ar_ L i,
dr 1V, -v,)

Agar qaynaganda F,, =P, desak, unda 7, ~ P olsak bo‘ladi.

o S : . dr_(v,-v)T
yuqoridagi tenglamani quyidagicha yozish mumkin: B

Qaynash vaqtida temperatura o‘zgarmaydi, chunki suyuqlikka beri-
layotgan issiqlik miqdori bug‘ hosil qilishga sarflanadi. Suyuqlikni ko‘p
hollarda pastdan qizdiriladi. Pastki qatlamda qizigan suyugqlik gatlami
yuqoriga ko‘tariladi, ko‘tarilishiga sabab temperatura ortganda suyug-
lik zichligi kamayadi. Shu tarzda suyuqlikning butun hajmi qiziydi va
suyuqlikning butun haym bo‘yicha bug‘lanishini kuzatish mumkin, bu
esa qaynashdir. Agar suyuqlikni yuqoridan qizdirsak, u holda suyug-
lik issiglikni yomon o‘tkazganligi tufayli suyuqlikning pastki qismi
gizimaydi, fagat yuqori yuzagina qiziydi. Bu holda suyuqlikning bu-
tun hajmi qizimaydi va butun hajm bo‘yicha pufakcha hosil bo‘lishi
va uning ichiga bug‘lanish bo‘lib, pufakcha harakatli bo‘lmaydi, ya’ni
qaynash kuzatilmaydi.

Qaynash vaqtida temperatura o‘zgarmaydi, chunki suyuqlikka beri-
layotgan issiqlik migdori bug® hosil qilishga sarflanadi.  Suyugqlikni
ko‘p hollarda pastdan qizdiriladi. Pastki qatlamda qizigan suyuqlik
qatlami yuqoriga ko‘tariladi, ko‘tarilishiga sabab temperatura ortganda
suyuqlik zichligi kamayadi. Shu tarzda suyuqlikning butun hajmi qiziy-
di va suyuqlikning butun hajm bo‘yicha bug‘lanishini kuzatish mum-
kin, bu esa qaynashdir. Agar suyuqlikni yuqoridan qizdirsak, u holda
suyuqlik issiglikni yomon o‘tkazganligi tufayli suyuqlikning pastki
qismi qizimaydi, faqat yuqori yuzagina qiziydi. Bu holda suyuqlikning
butun hajmi qizimaydi va butun hajm bo‘yicha pufakcha hosil bo‘lishi
va uning ichiga bug‘lanish bo‘lib, pufakcha harakatli bo‘lmaydi, ya’ni
qaynash kuzatilmaydi.

2-rasmda suvning qaynash temperaturasini tashqi bosimga
bog‘ligligi tajriba natijalari asosida chizilgan.
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P. Baxromova. Qaynash hodisasi

°C
s 8888848
\
i
\
1
1

Qaynash temperaturasi, t,

o
-

100 150 200 250
Tashqgi bosim, P, atm

2-rasm.

Agar suyuqlikda erigan gazlar, moddalar, chang zarralari, turli
aralashmalar bo‘lmasa suyuqlikni qizdirganimiz bilan u qaynamaydi.
Chunki, pufakchalar hosil bo‘lishi uchun imkon yo*q. Yoki tashqi bosim
juda katta bo‘lsa, suyuqlik tarkibidagi to‘yingan bug‘larning elsatikli-
gi tashqi bosimga tenglasha olmaydi va bu holda ham suyuqlik qay-
namaydi. Bu holda suyuqlikning temperaturasi qaynash temperatura-
sidan yuqori bo‘lib ketadi. Bunday jarayonga suyuqlikning o‘ta qizishi
deyiladi. Bunday hol isitish tizimlarida kuzatilib, unda tashqi bosim 4-6
atm, suv temperaturasi 140-160 °C bo‘lishi mumkin. Shuningdek, tash-
qi bosim kichik bo‘lganda, suyuqlik, masalan suv xona temperaturasida
ham qaynashi mumkin, ya’ni pufakcha paydo bo‘ladi, ya'ni P, 2P,
shart bajariladi. Bu jarayon maktab sharoitida ham ko‘rgazmali namo-
yish qilinadi. Suyuqlikni uzoq vaqt qaynatilsa, o‘ta qizdirilgan suyug-
lik hosil bo‘ladi. O‘ta qizdirilgan suyuqlikda barcha havo pufakcha-
lari tashqariga chiqib, pufakchalar fagatgina to‘yingan bug‘dan iborat
bo‘lib qoladi.

Suyuqlikning qaynashi butun hajm bo‘yicha bug‘lanishi ya’ni
suyuqlik tarkibida pufakchalar hosil bo‘lib, uning ichidagi bosim
tashqi bosimga tenglashganda (ortigroq ham bo‘lganda) kattalashib
suyuqlik yuzasiga chiqib yorilish jarayonidir. Pufakchalarning hosil
bo‘lishi esa bevosita suyuqlik zichligining fluktuatsiyasi yoki suyuqlik
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tarkibidagi erigan gazlar hosil qiladi. Pufakchalarning o‘zaro to‘qna-
shishi va yorilishi tufayli qaynash vaqtida ovoz chiqadi. Yoxud,
suyuqliklarning butun hajmi bo‘yicha bug‘lanish jarayoniga qaynash
deyiladi. Bu qaynasning fizik ta’rifidir.

Qaynash temperaturasi tashqi bosimga bog‘liq. Bosim gancha katta
bo‘lsa, qaynash temperaturasi ham shuncha yuqori bo‘ladi, bosim past
bo‘lganda aksincha qaynash temperaturasi ham kichik bo‘ladi.
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IKKI XONALI SONLARNI KVADRATGA KO‘TARISH
HAMDA BA'ZI BIR KO‘PAYTIRISH AMALLARNI OG*‘ZAKI
VA TEZ HISOBLASH USULLARI

T. Bultakov, Jizzax Politexnika instituti.

Ushbu magola o‘rta maktab o ‘quvchilari uchun mo ‘ljallangan
bo ‘lib, unda matematika fanidan har bir o ‘quvchi bilishi lozim bo ‘Igan
qisqa ko ‘paytirish formulalarining tatbig ‘i va sonlarni og zaki kopayt-
irishning boshqacha usullari keltirilgan.

Tayanch so‘zlar: Natural son, ko ‘paytirish, kvadratga ko ‘tarish,
birinchi ragam, ikkinchi raqgam, oxirgi ragam.

Oma cmamvs npedHazHauyena 0N CMAPUWEKIACCHUKO8 CPEeOHOU
WIKOJIbL, 8 KOMOPOM ONUCHIBACHCSL, NPUMEHEHUE YOPMYIIbL COKPAU eHHO20
VMHOMNCEHUSL, KOMOPO2O KANCOILL YUEHUK OOJIHCEH 3HAMb N0 NPeOMemy
Mamemamuxa, u npugeodeHsbl pa3iuitble CNOCOObl YMHONCEHUS YUCe

Knrwouesvie cnosa: Hamypanvhvle uucio, yMHOdNICEHUs, 8036€0eHUs
6 Ksaopam, nepsas yugpa, smopas yughpa, nocieouss yuppa.

This article is intended for high school pupils, and it describes
short multiplication formulas that every student should know in math
and other ways to multiply numbers verbally.

Keywords: Natural number, multiplication, squaring, first number,
second number, last number.

Ko‘pchilik insonlar matematika so‘zini eshitishi bilanoq boshqacha
tasavvurga, yetib bo‘lmaydigan cho‘qqini zabt etishdek murakkab ja-
rayonni ko‘z oldiga keltiradilar. Lekin matematika maydoniga tez va
yengil kirib boradigan shunday usullar mavjudki, o‘qitish jarayonida
ushbu usullardan foydalanilganda o‘quvchilar matematika fanining
naqadar go‘zalligini, hech giynalmay o‘rganish mumkinligini, boshqa
fanlarga tatbig‘ini qiyinchiliklarsiz o‘zlashtirib olish mumkinligini tu-
shunib yetadilar.
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O‘rta maktab, kasb-hunar kollejlari va akademik litseylarda matema-
tika fanini o‘qitishda uzundan uzoq tushuntirishlarga sabab bo‘luvchi
misol va masalar qo‘llash orqali o‘quvchilarda zerikish holatlari kelib
chiqadi hamda ularning tushunishi qiyinlashib boradi. Shuning uchun
biz tavsiya etayotgan usul orqgali o‘quvchilarga matematika fanini oson-
gina tushuntirish va ularni ushbu fanga qiziqishini orttirish mumkin
bo‘ladi.

1. Oxiri S soni bilan tugaydigan ikki xonali natural sonning
kvadrati.

Agar bu ikki xonali sonning birinchi raqami » bo‘lsa, n (n +1)
ko‘paytmani og‘zaki hisoblab, oxiriga 25 sonini yozib qo‘ysak,
berilgan sonning kvadrati kelib chigadi. Masalan: 75 sonining kva-
dratini hisoblash uchun: Bizda, n=7;demak n+1=7+1=8 va
n-(n+1)=7e8=56 bo‘ladi. Ushbuni, matematik yo‘l bilan quyidagi-
cha yozishimiz mumkin:

Masalan: 75 =7-(7+1)25=5625;  95°> =9-(9+1)25=9025.

2. Har qanday ikki xonali natural sonning kvadratini og‘zaki
hisoblash.

Ixtiyoriy ikki xonali sonning kvadratini og‘zaki hisoblashning bir
nechta usulini ko‘rsatamiz. Buning uchun . (a J_rb)2 =a’+2ab+b” for-
muladan foydalanamiz.

1-usul. Ikki xonali sonning ikkinchi birlik ragamini kvadratga
ko‘tarib birligini yozamiz, o‘nligini esa (bor bo‘lsa) yodda saqlaymiz.
Endi berilgan har ikkala son ko‘paytmasining ikkilanganiga dildagi son-
ni qo‘shamiz va yana birligini yozib, o‘nligini dilda saqlaymiz. Beril-
gan sonning birinchi o‘nlik ragamini kvadratga ko‘tarib, dildagi sonni
go‘shamiz va yozamiz. Natija ikki xonali sonning kvadratini beradi.

Masalan: 78>

8 ni kvadratga ko‘tarsak 64, 4 ni yozamiz 6 ni dilda saqlaymiz.
Berilgan son raqamlari ko‘paytmasining ikkilangani 2-(7-8 =112,
bunga dildagi 6 sonini qo‘shamiz, ya'ni 112+ 6 =118, bu yerda 8 ni
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yozamiz va 11 ni dilda saqlaymiz. Endi 7 ni kvadratga ko‘tarib, dilda-
gi 11 ni qo‘shamiz, ya’ni 72 = 49, 49 + 11 = 60 yozamiz. Demak,
78*=6084.
77*=5929; 42°=1764; 29°=841; 94°=8836.

2-usul. Berilgan sonni ikki sonning yig‘indisi (yoki ayirmasi)
ko‘rinishida yozib olamiz . Odatda, sonlardan biri no‘l bilan tugay-
digan son tanlanadi (kvadratini oson hisoblash uchun). Berilgan for-
muladan foydalangan holda, bir nechta misol keltiramiz:

1)782=(80-2)>=80° —2 802 +22=6400 — 320 + 4 = 6084

2)832=(80+3)>=80+2 803 +32=6400 + 480 + 9 =6889;

3)67*=(70-3)>=70°-2-70 -3 +32=4900 — 420 + 9 = 4489;

4)922=(90+2)*=90% +2-90 "2 +22=8100+ 360 + 4 = 8464.

3. Ikkita natural sonning ko‘paytmasini og‘zaki hisoblash.

Har ganday uchta ketma-ket kelgan n, n+1, n+2 natural son-
lar berilgan bo‘lsin. Ushbu sonlar uchun quyidagi tenglik o‘rinli
n-(n+2)=(n+1y -1, ya’ni

n-(n+2)=n*+2n=m*+2n+)~1=(m+1y -1,

Demak, har ganday ketma—ket joylashgan uchta natural sondan ik-
kita chetki sonlarining ko‘paytmasi o‘rtadagi sonning kvadratidan 1
sonini ayirilganiga teng bo‘lar ekan.

Bu tasdigning tatbig‘ini (o‘rtadagi sonning kvadratini bilgan holda)
quyidagi misollarda og‘zaki hisoblashni ko‘rsatib o‘tamiz:

1) 50 =2500 ekanini bilgan holda 49 - 51 =50% —1=2500— 1=
=2499 gaega bo‘lamiz.

2)80*=6400 ekanini bilgan holda 79 - 81 =6399 ga ega bo‘lamiz.

Bu formulani oxiri 5 soni bilan tugaydigan ikki xonali sonlarga tat-
biq etamiz:

Masalan:1) 44 - 46 =452—1=2024; 2)74:76="75"—1=5624;

3)24-26=25"—1=0624.

4. a> -b*=(a—b)-(a+b) formulaga asoslanib, ba’zi ikki xona-
li natural sonlar ko‘paytmasini og‘zaki hisoblash.
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Bizga (a —b)-(a +b) ko‘paytma berilgan bo‘lsin (bunda: a— oxiri
5 bilan tugagan ixtiyoriy ikki xonali natural son, b —ixtiyoriy 10 dan
katta bo‘lmagan natural son). Shu ko‘paytmani og‘zaki hisoblashni
quyidagi misollarda ko‘rsatib o‘tamiz.

1)a=25, b=1 bo‘lsin, uholda (a—b)-(a+b)=a’-b> ekani-
dan (25-1)-(25+1)=25" 17 = =2-(2+125-1=624 ni hosil qila-
miz, ya’ni 2426 =624 .

2)a =45, b=3 bo‘lsin, u holda

(45-3)-(45+3)= 45> -3 = 4-(4+1)25-9 = 2025—9 = 2016 ni
hosil gilamiz, ya’ni 42 - 48 = 2016

3)a=75, b=2 bo‘lsin, u holda

(75-2)-(75+2)=75* —2* =7-(7+1)25—-4=5621ni hosil qila-
miz, ya’ni 73 -77=5621.

Endi yuqoridagi keltirilgan misollarni quyidagi ko‘rinishda yozib
olamiz:

HQR5-1)-(25+1)=24-:26 =624,

2)(45-3)-(45+3)=42-48=2016;

3)(75-2)-(75+2)=73-77=5621.

Bundan quyidagi ajoyib xulosaga kelish mumkin: har ganday

xy va xz ikki xonali sonlar (bunda y + z = 10 ) ko‘paytmasini

og‘zaki hisoblash uchun, dastlab, x-(x+1) ko‘paytmani og‘zaki hi-
soblab yozamiz, so‘ngra oxiriga berilgan sonlarning birlik xonasidagi
ragamlar ko‘paytmasini yozib qo‘yamiz (agar berilgan sonlarning oxir-
gi ragamlari 1 va 9 bo‘lsa, oxiriga 09 yoziladi).

Masalan: 1) 32-38=3-(3+1)16=1216; 2) 63 * 67 = 4221 ;

3)94 - 96 = 9024; 4) 51 - 59 =3009.

5. Oxiri S raqgami bilan tugaydigan ixtiyoriy ketma-ket kelgan

ikki xonali natural sonlarning ko‘paytmasini og‘zaki hisoblash.
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Oxiri 5 raqami bilan tugaydigan ixtiyoriy ketma-ket kelgan (masa-

lan: 15 va 25, yoki 25 va 35...) ikki xonali sonlarning ko‘paytmasini
n5-(n+1)5 ko‘rinshda yozish mumkin. U holda shu sonlarning ko*payt-
masini quyidagicha og‘zaki hisoblash mumkin: dastlab, n-(n+2)—
ko‘paytmani og‘zaki hisoblab, oxiriga 75 sonini yozib qo‘yamiz. Ma-
salan: 35 + 45 = ? Ushbu ko‘paytmada n=3; va (n + 2)= 3+2=5;
Demak, 35 - 45 = 1575 ekan.

1) 1) 35-45=(3-(3+2))75=1575; 2) 85 -95 = 8075;

3)45-55=2475 . 4) 65 - 75=4875

Ushbu qoida 3 va 4... xonalu sonlar uchun ham o‘rinlidir. O‘nlik va
yuzlik xonalarida turgan sonlarni #- (n + 2)— goida asosida ko‘paytma-
ni og‘zaki hisoblab, oxiriga 75 sonini yozib qo‘yamiz.

6. 10 dan 25 gacha bo‘lgan ketma-ket kelgan ikkita natural
sonning ko‘paytmasin og‘zaki hisoblash.

Matematikani yaxsi o‘zlashtirish va yoshlikdan xotirani kengayti-
rish uchun karralar jadvalini, hech bolmasa 10dan 20 (25)gacha bo‘lgan
sonlarning kvadratlarini va she’r yodlash muhimligini barchamiz bila-
miz. Shu munosabat bilan 10 dan 25 gacha bo‘lgan ketma-ket kelgan
ikkita sonning ko‘paytmasini og‘zaki hisoblashni quyidagi misollarda
ko‘rsatib o‘tamiz:

1)13-14=13-13+13=169 + 13 =182;
la)13:14=14:14+14=196 — 14 = 182;
2)22-23=22-22+22=484+22=506;
2a)22+23=23.23-23=1529-23=506;
3)18-19=18-18 + 18 =324 + 18 = 342;
3a¢) 18-19=19-19-19 =361 - 19 = 342.

7. Ixtiyoriy ikki xonali natural sonni ikki xonali songa ko‘paytirish.

Endi, ixtiyoriy ikki xonali sonni ikki xonali songa ko‘paytirish ama-
lini ko‘rib chiqaylik. Uni quyidagi 4 bosqichda amalga oshiramiz:

1) Bu ikki xonali sonning birinchi ragamini keyingi ikki xonali
sonning birinchi raqamiga ko‘paytiramiz va boshiga yozamiz.
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2) Sonning ikkinchi ragamini keyingi ikki xonali sonning ikkinchi
raqamiga ko‘paytirib, oxiriga yozamiz.

3) Sonning birinchi raqamini keyingi ikki xonali sonning ikkinchi
raqamiga ko‘paytiramiz va birinchi sonning ikkinchi ragamini keyingi
ikki xonali sonning birinchi ragamiga kopaytirib qo‘shamiz va natijaning
o‘rtasiga yozamiz.

4) Birlik ragamlarni joyida qoldirib, o‘nliklarini qo‘shnilarga o‘t-
kazamiz va natijani yozamiz.

Yugqorida aytilgan amallarni quyidagi misollarda ko‘rsatib o‘tamiz.
89x73= (8x7)(8x3+9x7)(9x3)=(56)(24+63)(27) =(56)(87)(27)= 6497
57x32=(5x3)(5x2+7x3)(7x2)=(15)(10+21)(7x2)=(15)(31)(14)= 1824

Birinchi qatordagi ifodani yuqoridagi qoida asosida bajarilganligi-
ga izoh beramiz: Ushbu (56)(87)(27) ifodada, 27 sonidan 7 yoziladi,
2 dildagini 87 ga qo‘shsak, 89 bo‘ladi, undan 9 yozamiz va 8 ni dil-
da saqlaymiz. Endi 8 sonini, 56 ga qo‘shib, 64 ni hosil gilamiz. De-
mak javob: 89x73=6497. Xulosa o‘rnida shuni aytishimiz mumkinki,
yuqoridagilardan foydalanib, har ganday, matematikadan ozgina xabari
bor o‘quvchi ixtiyoriy ikki xonali sonning kvadratini va ko‘paytmasini
og‘zaki hisoblash mumkin.
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E.D.Ulug‘ov. Ragamlari xossalariga ko ‘ra sonning o ‘zini topish masalalari

RAQAMLARI XOSSALARIGA KO‘RA SONNING O“ZINI
TOPISH MASALALARI

E.D.Ulug‘ov, Samarqand viloyati, Nurobod tumanidagi
37-maktab matematika fani o‘qituvchisi.

Magolada raqamlari xossalariga ko ‘ra sonning o ‘zini topish talab
qilingan masalalar yechimini kompyuterda izlash uchun dastur tuzish
namunalari keltirilgan.

Kalit so‘zlar: ragam, son, beysik-programma, paskal-programma,
massiv, bir o ‘lchovli massiv elementlari.

The article presents examples of programs for solving mathematical
problems in which require finding the number by the properties of its
digits.

Keywords: number, digit, BASIC-program, PASCAL-program, ar-
ray, elements of one-dimensional array.

B cmamve npusedenvi npocpammsl no peuieHu0 MamemMamuieckKux
3a0au, 8 KOMOPbIX MPeOYIOMCA HAUMU YUCIA NO COUCMBAM €20 YUPP.

Knroueevie cnosa: uucno, yugppa, beiicux-npoepamma, Ilackan -
npocpamma, Maccue, Aiemenmsl 00HOMEPHO20 MACCUBA.

Magola quyidagi masalalar yechimlarini kompyuterda izlash uchun
dastur tuzish haqida (masala olingan manba ko‘rsatilmoqda):

1- masala. 5 xonali sonning oxiriga (0o‘ng tomoniga) 6 ragamini
yozib, hosil bo‘lgan sonni 4 ga ko‘paytirilsa, oldiga 6 ragami yozilgan
dastlabki son hosil bo‘ladi. Hosil bo‘lgan sonni toping.

2-masala. 4 ragami bilan boshlanuvchi va shu raqamni sonning oxi-
riga ko‘chirganda 4 marta kamayuvchi eng kichik natural sonni toping.

3-masala. Natural son 2 raqami bilan tugaydi. Shu ragam sonning
boshiga ko‘chirilsa, son 2 marta ortadi. Shu xossaga ega bo‘lgan eng
kichik natural sonni toping.
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4-masala. 5 raqami bilan tugaydigan va shu ragamni sonning boshi-
ga (1-o°‘ringa) ko‘chirilganda 5 marta kattalashadigan eng kichik natu-
ral sonni toping.

5-masala. Oxirgi ragamini 1-o‘ringa ko‘chirganda butun son marta
kattalashadigan barcha 6 xonali natural sonlarni toping.

6-masala. Oxirgi ragami 1-o‘ringa ko‘chirilganda butun son marta
kattalashadigan barcha 13 xonali sonlarni toping.

7-masala. Natural sonning oxirgi ragami 3. Shu ragam sonning
boshiga — 1-o°ringa ko‘chirilsa son 16 marta kattalashadi. Shu sonni
toping.

8-masala. Oxirgi ragami 9 bo‘lib, bu ragam 1-o‘ringa
ko‘chirilganda 28 marta kattalashadigan natural sonni toping.

9-masala. Oxirgi raqami 1-o‘ringa ko‘chirilganda 9 marta katta-
lashadigan sonlarni toping.

Avvalo, qisqa “lirik cheknish” qilib, o‘quvchilarning imkonyatla-
rini sanab o‘tamiz:

-o‘quvchilar informatika darslarida biror dasturlash tili elementlari
bilan tanishishgan (odatda Beysik yoki Paskal dasturlash tili).

-ikki xonali N=ab sonni ragamlarga ajrata olishadi:

BASIC PASCAL

A=INT(N/10) : B=N-10*A a:=trunc(n/10); b:=n-10%*a;

Shu tushunchalarning o°zi son va ragam bilan bog‘liq masalalarni
yechish uchun yetarli.

Ayrim masalalar va ularga tuzilgan dasturlarni tahlil qilish esa
o‘quvchilarga masalaga turlicha yondashuv haqida tasavvur beradi.

1. Ixtiyoriy ko‘p xonali natural son ragamlari yig‘indisini toping.

BASIC-program PASCAL-program
10 S=0 ar n,a,b,s : integer;
20 INPUT N begin read(n); s:=0;
30 IF N<10 THEN while n>9 do begin a:=trunc(n/10);

PIRNT S+N : GOTO 80 b:=n-10*a; s:=s+b; n:=a; end;
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40 A=INT(N/10) : B=N-10*A s:=s+n; write(‘s=’;s)
50 S=S+B : N=A end
60 GOTO 30

2. 4 ta ketma-ket kelgan raqamlarni yozib, dastlabki 2 tasining o‘r-
ni almashtirib qo‘yildi. Natijada hosil bo‘lgan 4 xonali son butun
sonning kvadrati ekanligi ma’lum. Shu sonni toping.

BASIC PASCAL

10 FORA=1TO 6 var a,b,r,n: integer;

20 N=111*A+1023 begin fora:=1 to 6 do
30 B=INT(SQR(N)) : R=N-B"2 begin n:=1111*a+1023;
40 IF R=0 THEN PRINT N b:=trunc(sqrt(n)); r:=n-b*b
50 NEXT A if r=0 then write(n);

60 END end.

Dasturlarda 4 ta kema-ket ragamdan 2 tasini o‘rnini almashtirishdan
hosil qgilingan son BASIC da 20-satrda, PASCAL da 3-satrda korsatil-
gan. Javob: 4356.

3. 2 xonali son 0‘ng tomonidan shu sondan 1ta kam son yozganda
butun sonning kvadrati hosil bo‘ldi. Shu sonni toping.

BASIC PASCAL
10 FOR N=11 TO 99 var a,b,r,n: integer;
20 A=101*N-1 : B=INT(SQR(A)) begin for n:=11to 99 do
30 R=A-B"2 begin a:=101*n-1; b:=trunc(sqrt(a));
40 IF R=0 THEN PRINT N r:=a-b*b; if r=0 then write(a);
50 END end; end.

Dasturlar barcha 2 xonali sonlarni ko‘rib chiqib, javobga 8281
sonini yozadi.

4. Ragamlari kvadratlarining yig‘indisi 13 ga bo‘linadigan barcha
2 xonali sonlarni toping.

BASIC PASCAL
10 FOR N=15TO 99 var a,b,s,r,n: integer;
20 A=INT(N/10) : B=N-10*A begin for n:=15 to 99 do
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30 S=AM2+B"2 : R=S-13*INT(S/13)  begin m:=n; a:=trunc(m/10);

40 IF R=0 THEN PRINT N b:=m-10%*a; s:=a*a+b*b;

60 END if =0 then write(n,’,”); end;end.
Javoblar: 15, 18, 23, 32,46, 47, 51, 64, 69, 74, 79, 81, 96, 97.
EHM S ning 13 ga bo‘linadiganlarini qanday ajratib olganligiga

e’tibor bering.

O‘quvchilarga quyidagi masalalarga mustaqil dastur tuzib ko‘rish
tavsiya etiladi:

5. (6-sinf darsligi). Oz ragqamlari yig‘indisidan 4 marta katta bo‘l-
gan barcha 2 xonali sonlarni toping.

6. Ragamlari kublarining yig‘indisiga teng bo‘lgan barcha 3 xonali
sonlarni toping.

7. Uch xonali son ragamlaridan mumkin bo‘lgan barcha 2 xonali
sonlar tuzilsa, ulaning yig‘indisi berilgan 3 xonali songa teng. Shu son-
ni toping.

Endi maqola muqaddimasida keltirilgan masalalar yechilishi
haqida.

1- masala. Besh xonali son abcde bo‘lsin. Masala shartiga ko‘ra:

abcde6
x4

6abcde

Ko‘paytirishni bajarib, ketma-ket quyidagilarni topamiz:
e=4,d=8,c=3,b=5,a=1. Javob: 61538]1.

I-masala bizga shu tipdagi masalalarni yechish yo‘lini ko‘rsatdi:

oxirgi raqami /z (letzte ziffer-nem) bo‘lib, bu ragamni sonning
boshiga, 1-o‘ringa ko‘chirganda k marta ortadigan N sonni raqamlari
quyidagicha aniqlanadi (topiladi):

I-qadam. C=lz*k ko‘paytma hisoblanib, ko‘paytmaning o‘nlar xo-
nasidagi ragam (a) N ning keyingi xona ragamini hisoblashda foyda-
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lanish uchun yodda saqlanadi, birlar xonasidagi ragam b esa izlana-
yotgan N sonining oxirgi raqami, hozircha N:=b.
2-takrorlanuvchi qadam. N ning oxirdan 2-ragmidan boshlab,
har bir xona ragami quyidagicha topiladi: oldingi xona ragami k&
ga ko‘paytiriladi va yoddagi son qo‘shilib, C=b*k+a ifoda qiymati
hisoblanadi. Bu giymatning 1-ragami yodda saqlnadi, oxirgi raqami
esa, N ning navbatdagi razryadiga (xonsiga) yoziladi,(ya’ni b*10
ni N ning avvalgi qiymatiga qo‘shiladi):
N:=N+b*10" (i=1,2,3,4,5).
2-masala. 2- masala shartini
.4
x4

ko‘rinishida yozib olamiz. Bu esa 1-masalaning o‘zi, fagatgina sonning
raqamlari nechtaligi noma’lum, xolos.
Uni yechish uchun 2-takrorlanuvchi qadam toki a=0 va b=Iz
shartlar birgalikda bajarilguncha davom ettirilishi kerak.
Yugqoridagi algoritmni Paskal dasturlash tilida yozamiz:
Program 1
var lz,a,b,c,nn: integer,
begin read (Iz,k);
r:=1; c:=lz%k;
a:=trunc(c/10);  b:=c-10*a; n:=b;
while not (a=0) and (b=lz) do
begin r:=10%,; c:=b*k+a; a:=trunc(c/10); b:=c-10*a; n:=n+b*r; end;
write (‘N="/n),; end.
Dastur kompyuterga kiritilgach, /z va k ga qiymatlar berib,
quyidagi natijalarni olamiz:
1) Iz=6 va k=4 da N =615384 (1-masala yechimi )
2) Iz=4 va k=4 da  N=410256 (2-masala yechimi )
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3) Iz=5 va k=4 da N=512820

4) [z=7 va k=5 da N=714285

Oxirgi 4- natijani “o°‘qib” ko‘raylik:

Oxirgi ragami 7 bo‘lgan N=142857 son, 7 ragamini 1-o‘ringa
ko‘chirganda 5 marta kattalashar ekan: 714285.

3-masala.
Masala shartini = .......... 2
X 2
2, ko‘rinishida yozib olamiz.
4-masala. Bu masala shartini esa  ............. 5
x5
 JRTUR kabi yozamiz.

3- va 4- masalalar ham 2-masalaga o‘xshash ko‘rinishga keltirildi.
Lekin, bu masalalar javoblarining ragamlari soni ko‘proq bo‘lganli-
gi tufayli, Programl dasturi bu holda yordam bermaydi. Chunki, bu
dastur ishi davomida 6-satrdagi r:=10*r ifoda va unga mos n:=n+b*r
ifoda takrorlash operatorining har siklida kattalashib, N soni razryadi
(xonalari soni) 1 taga ortib boraveradi. Shuning uchun, tez fursatda
N soni dasturlash tilining ‘xizmat doirasi’dan chiqib ketadi. Demak,
dastur ko‘p xonali son bilan ishlaganda xatolik yuzaga keladi.

Dasturning bu kamchiligidan qutulish uchun N natija son raqam-
larini 1-o‘lchovli massiv (jadval) elementlari ko‘rinishida tasvirlagan
ma’qul(bu xususda, aytaylik, FMI, 5/2018, T.T.Kalekeyeva maqo-
lasiga qaralsin).

Shunda natijaviy sonning hamma raqamlarini topish imkoniya-
ti yaratiladi.

Program 2
var a,b,c,nk,ilz :integer; d:array [1..100] of byte;
begin read (Iz,k); i:=1; c:=lz*k;
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a:=trunc(c/10);  b:=c-10*a; d[i]:=b;
while not ((b=Iz) and (a=0)) do
begin i:=i+l; c:=b*k+a;
if ¢>9 then begin a:=trunc(c/10); b:=c-10*a; end
else begin b:=c, a:=0, end,
dfi]:=b; end;
writeln (‘i=";i); for n:=i downto 1 do write (d[n]),
end.
Program 2 dasturi:
1) 1z=2, k=2 da
=18  210526315789473684 sonini (3-masala yechimi),
2) 1z=5, k=5 da
=42 510204081632653061224489795918367346938775
sonini (4-masala yechimi) ekranga yozadi.
Ko‘rinib turibdiki, ragamlar sonining ko‘pligi endi muammo
emas.
3) lz=1, k=2 da
=18 10526315778947368421
4) Iz=1, k=9 da
1=44 101123595505617977528764044943820224719108988

Albatta, kompyuter 44 xonali sonni yozgani yo‘q, u bir o‘lchovli
jadval (massiv)ning 44ta elementini bizga kerakli tartibda yozdi,
xolos.

5-masala. Oxirgi raqamini 1-o‘ringa ko‘chirilganda butun son
marta ortadigan 13 xonali sonlarni topish uchun Program 3 dasturi-
ga ayrim kichik o‘zgartirishlar kiritamiz. (Pr4 ni tuzishga o‘zingiz
urinib ko‘ring)

Natijalar: 1012658227848, 2025116455696, 3037974683544,

4050632911392, 5063291139240, 6075949367088,
7088607594936, 8101265822784, 9113924050632.
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6-masala javoblarining dastlabki 3tasi, hamda 6-masala natijalari-
ning dastlabki 7 tasi 0 dan boshlanuvchi sonlar: 025641, 051282,
076923 kabi...

Agar N natural sonni 0 ragamidan boshlanishga ‘ruxsat’ beril-
sa, raqamlari so‘ralayotgan xossaga ega bo‘lgan sonlar yanada
ko‘payadi:

k ning kattaroq qiymatlarini qarash imkoniyati paydo bo‘ladi.

Masalan, Program2 dasturi:

5) 1z=3 va k=16 da N=3018867924528  (bu 13 xonali son
7-masala yechimi);

6) 1z=9 va k=28 da N=903225806451612  (bu 15 xonali
son 8-masala yechimi);

7) 1z=7 va k=12da N=7058823529411764

8) 1z=7 va k=26 da N=702

9) 1z=9 va k=37 da N=90243 kabi javoblarni beradi...

...Va nihoyat 9-masala.

Oxirgi ragami 1-o‘ringa ko‘chirilganda 9 marta kattalashadigan
sonlarni toping. (Program4 dasturida k=9. O‘zgartirishlarni kirining)

Javoblar:

10112359550561797752808988764044943820224719

20224719101123595505617977528089887640449438

30337078651685393258426966292134831460674157

40449438202247191011235955056179775280898876

50561797752808988764044943820224719101123595

60674157303370786516853932584269662921348314

70786516853932584269662921348314606741573033

80898876404494382022471910112359550561797752

91011235955056179775280898876404494382022471

Javoblarni tahlil gilishdanoldin,ayrimkasrlardavrinieslatibo‘tamiz:

1) 1/7 kasr davri 0,(142857) ga teng. (Bizning misolda 1z=7; k=5)

2) 1/13 kasr davri 0,(076923); (Misolimizda 1z=3; k=4 )
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3) 1/17 kasr 0,(0588235294117647); ( 1z=7; k=12 )
4) 1/19 kasr  0,(052631578947368421); ( lz=1; k=2 )
5) 1/31 kasr 0,(0322580644516129); ( 1z=9; k=28)
6) 1/37 kasr 0,(027) ( 1z=7; k=26)
7) 1/39 kasr 0,(025641) ( 1z=1; k=4)
8) 1/41 kasr 0,(02439) ( 1z=9; k=37)

9) 1/53 kasr 0,(0118679245283) ( 1z=3; k=16)

10)1/89 kasr 0,(01123595505617977528089887640449438202247191)

Bu esa Program 2 ning lz=1 va k=16 dagi javobi edi.

Demak:

1) Pr2 va Pr3 dasturlar natijalarining aksariyati (hammasi emas)
davriy o‘nli kasrlar davridan iborat.

2) 3-9-masalalar davriy o‘nli kasrlar xossalaridan kelib chqadi.

Shunday qilib, o‘quvchilar masalalar yechish orqali davriy kaslar
xossalaridan birini o‘zlari ‘kashf” etishadi.

O‘qituvchi esa, bu holda masalalar ketma-ketligini to‘g‘ri tanlab,
ularga yo‘nalish beradi, xolos.

Adabiyotlar:
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3AMOHABHIi TEXHOJIOTHSI/IAPHYU TABJIUM BEPULL
FKAPAEHUJIA KVJIIALI YCYJUIAPUJIAH ®OVJIATAHUIII

b.3.9nmypooos, Camapxano oasram apxumekmypa
KYPUIULL UHCIMUMY MU Kamma YKUnyeuu.

Ceeco0ns Mbl 8b1OpAU BEPHBIL NYMb PA3GUMUS 00PA308AHUSL UL
opyaux cghep, obecneyus Hauty MON00EHCL COBPEMEHHbIMU MEXHO0-
SUAMU, BOOPYIHCUB ee HeOOXOOUMbBIMU 3HAHUAMU, 03048 VCI08Us 0
pabomsl ¢ COBPEMEHHbIMU NPOSPAMMAMU, IPHEKMUBHO UCNONb3YSL
MYTbMUMEOUTIHbIE MEXHON02UL U NPUBTEKAsST ONbIMHBIX yuumenel. Ta-
KUM 00pazom, obecnedus coenaco8aHHOCMb CO8PEMEHHbIX MEXHOL02UU
8 00pa3zoeameNbHOM nNpoyecce, Mbl CMONCEM BbIPACMUMb 3HAIOUUE
Kaopwl, a 3HA4Um, 00OUMbCL Hcelaemblx IPHeKmusHbIX pe3yIbmanmos
6 cghepe obpazosanusi.

Knroueewie cnoea: komnvlomepHule mexHono2uu, oopazosauue, 06-
ujeHue, My1bmumeoud, Moio0exNCs.

Today, we have chosen the right path for the development of educa-
tion or other areas by providing our youth with modern technologies,
equipping them with the necessary knowledge, creating conditions for
them to work with modern programs, effective use of multimedia tech-
nologies and attracting experienced teachers. Therefore, by ensuring
the coordination of modern technologies in the educational process, we
will be able to cultivate knowledgeable personnel, and thus achieve the
desired effective results in the field of education.

Keywords: computer technology, education, communication, multi-
media, youth.

3aMOHaBUN  KOMIIBIOTED TEXHOJIOTHSUIAPUHHMHT  PUBOXKIIAHUII
napaxacu Oup jkoiiima TyxTad KoiIMacaaH OalKud WHCOH XaéTHHU
siHa/Ia SAXIIAIAN MaKcaauIa J0MMUAN PaBUIl/Ia SIHTHJIaHHO OOpMOK/IA.
AXOOpOT KOMMYHMKAIMsl ~ TEXHOJOTHSUJIADUHMHI  T€3  cyparTna
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veyapuoan Goudananu

PUBOXKIIAHMIITN HATHXKACH1a MHCOH (DAOTMSTUHUHT Xap XUJI coxXallapuaa
SIHTW IMKOHUSATIIAP PAaTMOKA.

[lynmait  9kaH  KOMIIBIOTEp  TEXHOJIOTHSUIADMHUHT  Oapua
xabxanapaa KeHI KYJUIaHWIMIIM Ba aBlloJaH-aBioAra yTud Gopraxn
capu PHUBOXKIAHAETIaHIUTU XaMJa MaBxXKyld WKTHUMOUN Taxkpuba Ba
KYHUKManap XaXMHHU OPTHUINH, JeMaK OMIMMIIAp XQKMHUHUHT XaM
opTu® OGopuiKra UMKOH sipatanu. MaH Ba TEXHUKAHUHT PUBOXKH XaM
WIMAN OMJIMMIIAPHUHT X2)KMHIa Ba XapaKTepHura TabCUp Kypcaraj.
Bynapuunr 6apuacu sca y3 HaBOaTHaa TabIUM TU3UMUIA V3 aKCUHU
tomanu. TabiuM TU3UMH Xap OUp KAMUSTHUHT PUBOXKJIAHHII acOCU
6ymm6 xu3mat Kunaau. YyHky ailHaH TabJIMM TU3UMU XKaMHUSTHUHT Xap
Oup ab30CMHU MabHABHUM, HIMUN TyHEKApAIIMHY IAKIUIAHUIIUAA HT
acocuit ypuHHM srajutaian. LyHUHT yayH XaMm Gapua Tapuxuil rokca-
JUILIAp, SHIWJIAHUII OOCKUYJIapuia ailHaH TabJIUM TU3UMUHU HCIIOX
KWW OWJIaH MyXUM YPUHHU drajaim.

TabnuM TH3UMH Xap OUp KAMUATHUHT PUBOXIIAHUII JapaskacuiaH
Xamja 11y KaMUSITHUHT TanallapuiaH Keln0 YuKKaH Xoja Iakiia-
Haau. Yenb KemadTraH é1 aBloHN TAbJIMM OEpHII KapadHuIa 3apyp
Owmmitap OuilaH KypOJUIAHTUPHIN, KepaKJId Majakajapra sra Oyiu-
IIMHA TabMUHJIAII Ba coxaiap Oyinya Kepakiu KYHHKMalap XOCHII
KWIUILIAPpH JJO3UMINP.

ByryHru kyHzia onuii TabJInM Myaccacajiapy TOMOHUAH TabJIUM Ba
Tap6us KapaSHIAPUHH TALIKII dTHIIA: Y36ekucton Pecrny6mukacu-
HuHT KoHcTuTynusacu, Tabiaum TyFpucuaaru KonyH, Kagpnap taépiamn
Munnuit nactypu, hapmonnap, Kapopiap Ba Oyiipykiap kabu Hopma-
THUB XYKaTJIap KyJUIAaHWIMOK/IA.

MabayMKH, TabIUM OSpHII )kapaéHuIa YKUTHII BOCUTAIAPH - YKYB
KapaCHUHU TALIKWI STUIIHUHT acOCUI MyXUM 3JIeMEHTIapuiaH Oupu
XHcoOIaHaM. YKUTYBIMHUHT Gomn Basudacu Tanabamapra y3 mpei-
METUHU KM3UKapiu KUJIMO eTKa3UIl Ba 11y OuiaH Oupra tajgabamapHu
(danra OynraH KU3MKUIUIAPUHHM OMMpHUINIaH ubOoparaup. by ypun-
Jla YKUTHUIIHUHT 3aMOHABUM TEXHUK Ba JAaCTypUi BOCHUTAJIApUAAH Y3
BaKTHA TYFpU Xamja camapanu (oiiamanuirHu Tanad staau. [2]
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AliHn BakTIa Tajalanapra MOAY/UIM YKUTUII TU3UMUHHUHT KOPHUNA
KWJIMHUIIN, TABJIMMHUHT KyHuaru 3aMOHaBUi MacajlalapuHu Xap To-
MOHJIaMa €YUl UMKOHUSTHHHU ApaTau.

— (aonuATINK acocuAa YKUTULI MAa3MyHUHU ONTHMAJUIAIITHPULI
Ba THU3MMJIAII JACTypJIapHU Y3rapyBUaHIIWTH, MOCIAIIYBYAHIUTUHU
TabMUHIAUIN;

- YVKUTUIIHY MHIMBUIYaJUTAIITUPULI Ba Y3 YCTUAA MIUIAII XaMmJa
MyCTaKwI (pUKpIanIHu Tanad sTaau;

- amayuil aosuATra YpraTuil Ba Ky3aTHWiIaJUuraH XapakTepJapHu
Oaxonam gapakacuia YKUTHII caMapaJopiIMTHHA Ha30paT KWJIAIIHUA
udomamaiinm;

- KacOra KU3UKTUPUII acocua (HaoulalITHPUII MyCTaKWJUIMK Ba
YKUTHII UMKOHUSTIAPUHY TYNa pyEOra YnKapHIl skapa8HUHE amalira
OLLIUPAJIH.

Monyanu YKUTUII TU3UMHJIA TajnabajapHU eTapid OWJIMM OJIMII
CaMapaJOpJIMTMHUA OLIUPUILJIA OJIMA YKYB IOPTUHUHT KyHUJaru OMUII-
Japu acoc OYub Xu3MaT Kujaau:

-Majakanu npodeccop-yKuTyBUMIap TApKUOU Japaxacu-;

- TABJIUM MyacCaCaCUHUHT MOJIMUA-TEXHHUK 0a3acH;

- Tanabanap Taléprapyinru Japaxacura;

- KyTWJIaIMTaH HaTWXKanap 6axocura;

- TUAAKTUK MaTepHaJJIapHUHT UIUTA0 YUKUINIINTA;

- OJIMHIaH OMJIMMJIAp HATHXKAcH Ba TaXJIWJIMIA.

[ITyHuHT yuyyH XaM YKUTYBUMJAH MOLYJUIM YKATHILI TU3UMUIA YKU-
TUIAETraH MaB3yJapHU SIHTH Marepuai OwnaH Tynaupubd Oopumr, 3a-
MOHAaBHUH JacTypiapHU KyJUIall Xam/1a MyJIETUMEINA TEXHOJIOTHsIIapH-
naH QolgamaHraHIury Tanad dTUIaIu.

AWiHM BaKT/a TabJIMM OepHIll skapaéHuia MyIbTUMEINA JTacTypiia-
pU Ba KypUIMAQJIAPUHUHI SPATUIUIIN XaMJa KYJUIAHWIMIINA TabJIAM
THU3UMHJIA YIIKaH WKOOUH Y3rapuiiap Ba CWDKUILIapra cabad oyiam.
Aparnnaérrad 3aMOHABUHM JACTypilap Ba KypHUIMAJIAPHUHT XaMOXaHT-
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JIMTY BUJIEO Ba ayJMOHU KU OMp HyKTara Oupramrtupa oy Ba Oe-
MUHHAT Maija Kyl MabJIyMOT TalllyBUHJIap MyXUTHUHU SIPATIH.

byHnnaH Tamkapu 3aMOHaBUN MyJIbTUMEINS TEXHOJIOTHIIApU €pJia-
My/1a BU1eo (GUIIbMIIapra OBO3JIAPHU YHFYHIAIITUPUO MOHTAK KHJTUIL
UMKOHHATIAPU XaM SAPaTHIIIN.

3aMOHaBHI MyJIBTUMEINS TEXHOJIOTUUIApUIaH (Hhoananum YKu-
TYBYMHUHT I€1arorK MaXxOpaTHMHU OLIMPUOTMHA KosiMal, Omium Oe-
pUII Ba OMJIMM OJIMII CaMapaJopiuTrvHU OLIMPAZN XamJia >Kapa€HHU
GOIIKAPHII TEXHOIOTHK MMKOHHSTIAPHHY SHAA KeHraiTHpaty. YKyB
Kapa€HU y4yH TEXHOJIOTMSUIApHM TaHJIAlAA YKYyB jKapaéHuAa SHIU
TEXHOJIOTMSUTAPHUHT Y31 3Mac, OaJiku yHIaH (oiinananub TabJIUMHUHT
MakcaJyjlapura 3pUILIUIIHA TAbMUHIIAI MYMKHUHIUTHATUP.

VKyB *kapaéunapuia 3aMOHABMiA MyIETHME/IHsS TEXHOJIOTHSAIAPH-
naH ¢oianaHuIl: YKUTYBUMIAPHUHT eJaroruK MaxopaTuHU oLupa-
JIM; SIHTY 3JIEKTPOH IE€arorukK TEXHOJOTUSUIAPHU spaTaau; YKyB Ka-
pa€HUHU aBTOMATJIAIUTHPAAN; YKUTYBUMWIAD UIIMHUA €HTMIUIAIITUPUO;
VKyBUHIIap OMIJIMM OJIHMII CaMapaJOpIUTHHA OIIUPAIH; SJIEKTPOH YKYB
JapCIUKIapH, TECTIap Ba OBO3JIM MabiIyMOTIap OWiaH yHFyHJAIITraH
BUPTYaJ IEKTPOH YKYB MaTepUajsIapuHU APaTWINIINATA OJIUO KeJlaau.

3aMOHaBUI KypuiIMajap - TabJIUM TU3UMUHUHT KYII camapanu OY-
JMIIY Y9yH €paM Oepaaurad TEXHUK BOCUTalIapaup. Yiap Tapkuoura
KYIruHa kapa€HIapHU MOAEUIAIITUPUILI, YKyBUMIAp OMIMMHUHU ama-
TMéTna KyJulall MMKOHUSTHHM OepyBUM KOMIIBIOTEpIIAp, KOMIIBIOTED
MabJIyMOTJIApUHU Ba BUIEO MAabIyMOTIAPHU JKpaH/a aKCc dTTUPYBUU
JIEKTPOH JIOCKANap, pakamild IIPOEKTOpiap, MPOEKIUAIN 3KpaHiap,
KaJI0CKOIIIap, CIai]] MPOeKTopIIap, HyCXaJIOBYH JOcKanap, Maco(aBuii
TabJIUM Ba BUJICOKOH(EPEHIIMs TU3UMIIApUJIAH XO3UPIU KyH/a OINTH-
Man doiganannbd kemmHMoKa [3].

[ITyHpai 35kaH YKUTUIIHUHT ayIHOBU3Yyall Ba BUICOBHU3Yyall BOCUTA-
nmapaaH YKyB MackaHiapuaa QoiganaHuil, YKyBUHIapaa YTUIaéTran
(daH mapaxacuaa MabliyM OWp TacaBBYpJIApHH sIpATHUIN, TanabanapHu
¢anra 6ynaraH KM3UKHUIUIAPHHU Ba KYHUKMAaJTapUHHU XOCHI OYIHIInaa
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KaTTa axaMuAT Kach 3Taau. AyquoBU3yaa Ba BHIECOBH3yasl BOCUTAJIAP
€TKa3MJITaH MabIyMOTIap YKyBYMHUHT UKKH MyXHUM ab30JIapura, dIn-
THUII Ba KYpUIL OpraHyiapura Oup naitaa rabCcup Kuiaauky, OyHUHT Ha-
THKACHUJIA YJIAPHUHT YTUIAETraH JapCllapyuHy Y3JIAalITUPUII 1apaskacu
aH4a IOKOpH Oymaau.

Taxpuba cHHOBNIAPUIAH AaHUKJIAHAUKY, YKUTUIIHUHT ayJHOBU3Yal
Ba BUJIEOBU3Yyall BOCUTAaIapu cudaruaa Kyprasmaiu MpoeKTopiap Ep-
JaMuJa SKUXO3JIaHraH ayAuTopusiiapia oinub OOpuiraH Aapc TaxJui-
napura kypa YkyBuunapau ownmumiapunau 70-80% raua mycraxkam-
namra €pnam Oepamu. Kyprasmanum Ba oBO3mM (prutbMitap YKUTHII
xapa€Huaa Karta poib YiHaiau. Kyprazmanu Ba oBo3nu Quiabmiap
y3Iapuaa coxa MaTepHaJlJIapuHU, XOAUCaIapHH Ba )KapaéHIapHU Xapa-
KaTIaHyBuM Kuéganapnaa racBupial, yJaapHHU Xap XUl BaKT/Aa YKUTYBUYU
OynMaca xaM Kaifta - Kaiita KypHuIill UMKOHHHH SIpaTa/iu.

bynna Oup kaH4a quaakTuk ad3auidkiap MaBkya. Macanan YKu-
TYBYM YKYB MaTepHaluHu OUp Heya MapTa KypcaTHIl, Tanadanap 3bTH-
OOpPHHM DHTI' KepaKjiIu BOKea-Xojucajgapra KapaTull, ylIapHU SKUHJAH
Kypcaruil, 0ab3u jKapa8HIApHU CEKMHJIATUO KYpcaTHIll, YKYBUMHUHT
)Kapa€Haa MIITUPOKUHYU TAbMUHIIALI, YKYB MaTepUaUIapUHUA KEUUHTU
PUBOXKMHU TabMMHJIALI XaM/Ja UILIA0 YMKApUII Ba aMaauérra TaJouK
KMJIMII KaOu MMKOHHMSTIIApra ara 0yianu.

ynsnait kKnimo, Kypra3mMaii TaKIAMOT EKU (PHIBM KYPUHUIIHN-

Jlary TMAAKTUK MaTepuai Kyiuaaru ad3amumkiapra sra 6ynanu:

e YKyB MaTepHAJJIADUHUHT BOKEa-XOANUCAJIapHHU Ba XKapaEHIapHU
aHUK, KaiTapuiIyBYaH Tap3/a KYpUIIMHU TAbMUHIIALL;

e axOOpoTIapHHU KOWIAIIUII TAPTUOMHU TYFPU TaHJIALI;

e  XapakamIapHU Y3 YPHHUJA HAMOMMII THIL;

e  Kyprasmajy MaTepHaJlJary Makjuiap Ba 0Bo3 EpJaMuia KEpaKkin
caBoJUIapra y3 BakTH/a kaBo0 Oepwiir;

e Vypra"aé€rrad yKyB MAaT€pHUAJIMHU KUCKA BaKT MUYKA FOKOPH ca-
BHS1A YPTaHUIIWHYA TABMHUHIIANWIN.

Arapna negaror KypcaTuia€Trad MaTepUaliHi YKyBUMIIapra Kypca-
THUIIJIaH aBBaJl, YHIAru BOKea-XoAucagap Xakujaa ranupud yHaaH Kaii-
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CH caBoJuIapra jkaBoOJiap OJUIILIIAPY MyMKHH SKaHJIUTUHU YKyBUMIIAP-
ra autub Oepca, yprarunaérraH YKyB Marepuaiiy ssHa/la KU3UKapJIA Ba
caMapaaupok Oyiau.

busra MabilyMKu MyJIbTUMEINS TEXHOJIOTUACH X X acpHUHT 90-ini-
JapusiaH Te3 cypamiap OwiaH puBOXJIaHa Oonuiagu. X03Upru KyHaa
MYJIBTUMEINS JAcTypilapy Ba KypuiMallapy 3aMOHaBHUH KOMIIBIOTEp-
nap OWIaH XaMOXAaHIIUTH MYXHUM YpuH srajiaiau. Kommnbiotep Tex-
HUKAaCUHUHT PUBOXXKUTa MYJIBTUMEIUS TEXHOJIOTUSIIAPUHUHT TabCUPU
KarTa OYnaM, MabIyMOTJIapHH CaKIAIIHUHT SHTU TEXHOJOTHsUIIApU
SIpaTUIIIM, MUKPOITIpOLIECCOpiap TE€3JIMIM aHYaruHa OUIIH.

ByryHru kxyHna MynbTHMeIusi MabIyMOTIapHU TACBUPJIAIIHUHT
KyHHIaru ycyalapuHu KeNTHPUO YTUIT MyMKHH:
Opnnuit runep MaTHIW KYPUHMUIIIN;
Aynuo;
Buneo;
AHnManus;
Tacsup;
WHTEepakTUBIUK (MYJIOKOTIN);

e  Bupryan.

byHnan Tamkapu XO03Upru JAaBpAa MYJIBTUMEIUs TEXHOJIOTHUACU
Web caxuganap Ba Web gactypnap sipaTuiiia xam KeHr kyiaama ¢oii-
JATaHWIMOK/A.

Xo3upru KyHJia TabIuM coXacuja MYJIbTHUMEIUSHUHI KyHuJIaru
TEXHOJIOTHsUIapUIaH KEeHT (oi1anannd KeIMHMOKAA:

e Buneokondepenuus;

e MynbTUMEIUSUIN YKUTHUII JACTypJlapy;

e DJEKTPOH razerajap Ba KUTOOJIAp;

o OB031H Ba BUJEO M0OYTA;

e Ipaduxk quzaiiH BocuTamapu;

e  VKKM TOMOHJIaMa UHTEPAKTHUB aJI0KA.

SIHa IyHM alTHIN )KOU3KH, WHCOH (aoNMATUHHHT XKy/a KYI coxa-
Japua MYJIBTUMENUs TEXHOJOTUSACHIAH KeHT (oiiJalaHuIMOKAA.
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Bynra mucon Tapukacuga Kyiuaari coxaiapHu KeITHPHII MyMKHH:
TaBJIIMM COXACH/IA;

MEIUIIIHA COXACHIA;

KOMIIBIOTEp YHUHIIAPU SPATHILI COXACUA;

THDKOPAT Ba MEHE)KMEHT COXaJIapH/Ia;

xapOuii coxana;

ax00pOT TAbBMUHOTHU COXacuaa (3JEKTPOH MabIyMOT OJIMIL;
ANIEKTPOH SHIMKJIIONIEINS; OaTUHid JTyFaTiap Ba TApKUMOH JacTypiap);
CaHbBaT COXACH/IA;

VDKOJ KMJIMII COXACHU/Ia;

apX¥B HIIH COXACHIA;

CYHBMI MHTEJUIEKT TU3UMJIIApH SIPATUII COXACH/IA;

BUPTYyaJl peaJUTHK/Ia (XaKKOHUIINKIA).

apXUTEKTypa Ba KypWINLI Kabu coxanapza KeHr ¢oiiiananuo
KeIMMHMOK/1a. [ 1]

VYMyMaH onraHAa MyIbTHMeINa IacTypiapH Ba BOCHTaJapUIaH
amannaa oiinananui HaakaT TAbJIUM COXAaCHHH, OanKu OOIIKa coxa-
JApHU XaM PHUBOXK TOMMILIMra KarTa Xpcca KyIlaau Jecak mMyOonara
oymanu.

AN NI N NN

AN NI N NN
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