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Annotatsiya. Ushbu magqolada hozirgi kunda dolzarb bo’lgan fizika fanida virtual
labaratoriyalar va elektron darsliklar yaratishda ishlatiladigan dastur xususida yoritilgan.
Bundan tashqari, elektronning boshlang ‘ich tezligi va maydonga uchib kirish burchagiga hamda
elektr va magnit maydonlari kuchlanganliklarining gqiymatlariga ganday bog ‘langanligi
to’g risida tahlil etilgan.
Kalit so’zlar: elektron, magnit maydon, modellashtirish, vaqt intervali, nuqgtaviy zaryad,
virtual labaratoriya, elektron darslik.
MOIAEJUPOBAHUE IABUXEHUS DJEKTPOHOB B 9JIEKTPUYECKOM U
MAT'HUTHOM NOJISIX

Annomauusa. B OanHOU cmambe ONUCLIBAEMCS AKMYANbHASL HA Ce20OHAWHUL OeHb
npoSPaAMMa, UCHOAb3YeMas OJisk CO30aHUsL GUPTYATbHBIX 1A00PAMOPULL U J1eKMPOHHBIX Y4eOHUKO8
no gusuxe. Kpome moeo, 6w110 NPOAHATUZUPOBAHA C853b HAUAILHOL CKOPOCU JJIeKMPOHA U Veld
6X00a 6 noje co 3HAYEHUAMU Hanp}wfceﬁﬁocmed IJIEKMPUUECKO20 U MACHUNHO20 noJuetl.

Knrwoueewie cnoea: snekmpown, macHumuoe none, MoOeIupo8aHue, UHMepeasl 6pemeHu,
MOoYeuHblll 3apsa0, BUPMYAIbHAA 1A00PAMOpPUs, JIeKMPOHHbII YYUeOHUK.

SIMULATION OF ELECTRON MOTION IN ELECTRIC AND MAGNETIC
FIELDS

Abstract. This article describes the currently relevant program used to create virtual
laboratories and electronic textbooks in physics. In addition, the relationship between the initial
electron velocity and the angle of entry into the field with the values of the electric and magnetic
fields was analyzed.

Keywords: electron, magnetic field, modeling, time interval, point charge, virtual
laboratory, electronic textbook.

KIRISH

Hozirgi ta’lim jarayonini texnologiyalar va axborotlarsiz tasavvur qilib bo’Imaydi. Shuning
uchun ham ayni vaqtda respublikamiz ijtimoiy hayotiga shiddatli tezlikda axborotlar ogimi kirib
kelmogda. Bu axborotlarni tez su’ratlarda qabul qilib olish, ularni tahlil etish, gayta ishlash va
umumlashtirish hamda o’quvchiga yetkazib berishni yo’lgan qo’yish ta’lim tizimi oldida turgan
dolzarb muammolardan biri hisoblanadi. Ta’lim muassasalarida axborot ta’lim muhitini tashkil
etishni magsadi tayyorlanayotgan mutaxxasisga bo’lajak o’qituvchi shaxsiga qo’yiladigan talablar
bilan bevosita bog’liq holda ishlab chiqgiladi. Bevosita axborot texnologiyalaridan foydalangan
holda sinf darsliklari labaratoriyalarini virtual jarayonlar asosida tasavvur etishimiz va
qo’llashimiz mumkin.

TADQIQOT MATERIALLARI VA METODOLOGIYASI

Ushbu maqolada biz fizika dasrligidagi mavzularga asoslangan holda elektronning elektr
va magnit maydonlaridagi harakatini modellashtirishuchun quyidagicha dastur tuzamiz:

Private Sub Commandl_Click()
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“Bir jinsli elektr maydonidagi harakat
P1.Cls
“elektronning zaryadi, massasi, tezligi va elektr maydon kuchlanganligi
q=1.6E-19: m = 9.1E-31: E = 100000#: vO = 10000000#: | = 0.02
a=q*E/m:tm=217*1/v0:dt=tm/ 50 ‘elektron tezlanishi va vaqt intervali
kx =200000: ky = 20000
RTF.FileName = "Elektrr.rtf" ‘fayini yuklash
P1.Print
P1.Print "Bir jinsli elektr maydonidagi harakat"
P1.Print "E="; E/ 1000; "(kV/m)Vo="; v0/1000000#; "(Mm/s)"
P1.Line (3000, 1300)-(3000, 1800), QBColor(3) ‘kondensatorni chizish
P1.PSet (3100, 1400), vbCyan: P1.Print "-"
P1.Line (1000, 1800)-(5000, 1800), QBColor(3)
P1.Line (1000, 3600)-(5000, 3600), QBColor(3)
P1.Line (3000, 3600)-(3000, 4100), QBColor(3)
P1.PSet (3100, 3900), vbCyan: P1.Print "+"
t=0 x=0 y=0111 x=x+v0 * dt ‘koordinatalary =a*x”"2/(2*v0 " 2)
P1.Circle (x * kx + 500, y * ky + 2000), 20, QBColor(4) ‘Grafik chizish
For j =1 To 2000000: Next j
P1.Circle (x * kx + 500, y * ky + 2000), 20, QBColor(10) ‘Grafik chizish
For j =1 To 2000000: Next jt =t + dt
If t <tm Then GoTo 111End Sub
Private Sub Command2_Click() ‘Davriy elektr maydonidagi harakatP1.Cls
q=1.6E-19: m =9.1E-31: EO0 = 100000#: vO = 10000000#: | = 0.02
tm=1.7 *1/v0: dt =tm/50: w = 1E+15kx = 200000: ky = 20000
RTF.FileName = "Davr.rtf" “faylni yuklash
Foriw=1To 4P1.Cls
P1.Print
P1.Print "Davriy elektr maydonidagi harakat"
P1.Print "Eo="; EO / 1000; "(kV/m)Vo="; v0 / 1000000#; "(Mm/s)"
w=1E+15* 10" iw
P1.Print "w="; w; "(Gs)" P1.Line (3000, 1300)-(3000, 1800), QBColor(3)
P1.Line (1000, 1800)-(5000, 1800), QBColor(3)
P1.Line (1000, 3600)-(5000, 3600), QBColor(3)
P1.Line (3000, 3600)-(3000, 4100), QBColor(3)
t=0:x=0:y=0
111 x=x+Vv0O*dtE=EO0™* Cos(w*dt)Ja=q*E/m
y=a*x"2/(2*v0"2)
P1.Circle (x * kx + 1000, y * ky + 3000), 20, QBColor(4)For j = 1 To 2000000: Next j
P1.Circle (x * kx + 1000, y * ky + 3000), 20, QBColor(10)
For j =1 To 2000000: Next jt = t+ dt

If t <tm Then GoTo 111Next iw
End Sub
Private Sub Command3_Click() ‘Nugtaviy zaryad maydonidagi harakatP1.Cls
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k = 12600#: vO = 1800000#: p0 = 0.000000005: a = 0.000000005: dt = 1E-16kx =

10000000000004: ky = 200000000000#

Ton

P1.Cls RTF.FileName = "Nugta.rtf"
P1.Print "Nugtaviy zaryad maydonidagi harakat"
P1.Print "Vo="; v0 / 1000000#; "(Mm/s)"
Forj=1To 200:
P1.Circle (a * kx - 200, 900), j, QBColor(4): Next
P1.Line (a* kx - 280, 900)-(a * kx - 120, 900), vbWhite
P1.Line (a* kx - 200, 820)-(a * kx - 200, 980), vbWhiteFor p = p0 To 2 * p0 Step p0 / 4
X=0:y=p:vx=v0:vy=0
31r2=(@-x)"2+y”"2:r=Sqr(r2)
fx=-k/r2* (a-x)/r ‘kuch komponentalari
fy=-k/r2*ylr
vx = vx + fx * dt ‘tezliklarvy = vy + fy * dt
X=X+vX*dt ‘koordinatalar
y=y+vy*dt
X1=x*kx: Y1=y*kylf X1 <0 Then GoTo 32
If X1 > 7000 Then GoTo 32If Y1 <0 Then Go To 32
If Y1 >5600 Then GoTo 32
P1.Circle (X1, Y1 * 1.7 + 800), 15, QBColor(3) ‘trayektoriyani chizish
For j =1 To 1000000: Next j
P1.Circle (X1, Y1 * 1.7 + 800), 15, QBColor(8)
For j =1 To 2000000: Next jGoTo
Next p
End Sub
Private Sub Command4_Click() ‘Bir jinsli sim maydonidagi harakatP1.Cls
a=0.002: pi =3.1415926: | = 0.005
RO =-0.000000004
q =-1.6E-19: EO = 0.00000000000885: m = 9E-31t = 0: t1 = 0.00000000001
n=10: k=200000: k1 =k *1
Cls: RTF.FileName = "Sim.rtf"P1.Print
P1.Print "Bir jinsli sim maydonidagi harakat"
Forp =0 To 0.012 Step 0.004
vx =10000000#: vy =0: x=-l:y=p
220 For j =1 To 100: P1.Circle (500 + | * k, 1500 + a/ 2 * k1), j, vbRed: Next jFori =0

r=Sqr(x*x+(@/2+y)*(@l/2+y))z=-R0*q/(2* pi* EO)

f=z/r

fx=f*x/rnfy=f*@/2+y)/rwx=fx/m:wy="Ffy/m
VX=VX+WX*tlivy=vy+wy *tIx=x+vx*tl:y=y+vy*tl
t=t+tINexti

x9=(x+1)*k:y9d=y*kl+2300If x9 <0 Then GoTo 490

If X9 > 7000 Then GoTo 490If y9 < 0 Then GoTo 490

If y9 > 5600 Then GoTo 490 P1.Circle (x9, 1.1 * y9), 20, vbGreenGoTo 220




SCIENCE AND INNOVATION 2022

INTERNATIONAL SCIENTIFIC JOURNAL No4

490 For j =0 To 2000000: Next jNext p

End Sub

Private Sub Command5_Click()

‘Bir jinsli magnit maydonidagi harakat

P1.Cls

m =9E-31: q = 1.6E-19: b = 0.1: pi = 3.1415926

w=qg*b/m:t9=2*pi/w: k=2000000RTF.FileName = "Mag.rtf"

For v =2000000# To 16000000# Step 4000000#

f=0:t=0

r=m*v/(q*b)PLCls

P1.Print

P1.Print "Bir jinsli magnit maydonidagi harakat"

P1.Print "B="; b; " TI";:

P1.Print "w="; Left(w / 1000000000#,5); " GGs"

P1.Print "v="; v/ 1000; " km/s";:

P1.Print "R="; r * 1000; " mm"

P1.Print "Aylanish radiusining tezlikka bog'ligligi"

t1 =19 /300

f=f+w=*tl

y=r*Sin(f):z=r* (1 Cos(Ht=t+tl x8=2z*k+ 1500y8 =y * k + 2500

P1.Circle (500 + x8, 1000 + y8), 20, vbRedFor j =1 To 300000: Next j

P1.Circle (500 + x8, 1000 + y8), 20, vbGreenFor j =1 To 300000: Next j

If t>t9 Then GoTo 52GoTo 140

52 Next vEnd Sub

Private Sub Command6_Click()

‘Doimiy magnit maydoniga burchak ostida kirgandagi harakat

m = 0.000000000009: g = 1.6: b =0.1: pi =3.1415926w =q*b/m:t9=2*pi /w: t1 =19
/ 200k = 100000000#: v = 200000: s = 0.3

RTF.FileName = "Bur.rtf"

Foraa=0 To pi/2 Step pi/ 10aaa = aa * 180/ pi

P1.Cls: P1.Print

P1.Print "Doimiy magnit maydoniga burchak ostida kirgandagi harakat"P1.Print "o va B
orasidagi burchak:"; Left(aaa, 5)

vl=v*Cos(aa):v2=v*Sin(aa)f=0:t=0:x=0

r=m*v2/(q*hb)

230: f=f+w*tl:t=t+tl

y=r*Sin(f):z=r*(1-Cos(f)): x=x+v1l*tlx8=(x+z/1.4) *k + 1000

y8=(y-2z/2.8)*k+1600

P1.Circle (x8 - 500, y8 + 1700), 20, vbBlueFor j = 1 To 300000: Next j

P1.Circle (x8 - 500, y8 + 1700), 20, vbGreenFor j = 1 To 300000: Next j

If x8 > 7500 Then GoTo 330

Ifaa=pi/2 And f> 10 * pi Then GoTo 330GoTo 230

330 Next aaEnd Sub

TADQIQOT NATIJALARI




SCIENCE AND INNOVATION 2022

INTERNATIONAL SCIENTIFIC JOURNAL No4

Dastur ishga tushirilganda va “Bir jinsli elektr maydonidagi harakat”tugmasi tanlanganda
ekranda quyidagi animatsion tasvir paydo bo‘ladi:

Elektronning elektr va magnit maydonlaridagi harakati

Bir jinsh elektr maydonidagi haralcat Elektronning bir jinsli elektr maydonidagi haralati (E=const)
E= 100 (kV/m) Vo= 10 (Mm/'s)

Elektron vo boshlang'ich tezlik bilan eleltr maydon kuch chiziglariga
tik ravishda uchib kirsa, unga faqat Kulon kuchi ta'sir etadi va uning
tezlanishi proektsivalari (maydon v o'qi bo'vlab vo'nalgan)

a:=0,
..l--.o."»..‘.'...' qv=gE‘Jm
."o.... tenglamalar orqali aniglanadi. Uning koordinatalari esa
Tre, X=vat,
00 . y=at’2
fra . qonunivatlarga bo'ysunadi. Bu tenglamalardan vagtni yo'qo

., y=ayx2(2va?
keelib chigadi

Demalc bir jinsli elektr maydonida elektron parabola bo'vlab
haralcatlanach.

Bir jinsli elektr maydonidagi harakat Bir jinsli o'tkazgich maydonidagi harakat

Davriy elektr maydonidagi harakat Bir jinsli magnit maydonidagi harakat

Doimiy magnit maydoniga burchak ostida

Nugqtaviy zaryad elektr maydonidagi harakat 1 dagi harakat

1-rasm. Elektronning elektr va magnit maydonlaridagi harakati

MUHOKAMA

Dastur elektronning harakatini animatsion namoyish etuvchi oyna, bu harakat hagida
ma’lunmotlar beruvchi oyna ham oltita tugmalardan iborat. Foydalanuvchilar bu yerdan ixtiyoriy
tugmani tanlab, elektronning elektr maydonida parabola bo‘ylab, magnit maydonida aylana va
vintsimon trayektoriya bo‘ylab harakatlanishini bevosita rangli va jonli tarzda kuzatishlari
mumkin.

XULOSA

Xulosa o’rnida shuni aytish mumkinki, bu jarayonlarning boshlang‘ich parametrlarga,
ya’ni elektronning boshlang‘ich tezligi va maydonga uchib kirish burchagiga hamda elektr va
magnit maydonlari kuchlanganliklarining giymatlariga ganday bog‘langanligini o‘rganish
mumkin. Shunig uchun bu dastur fizikaning “Elektr va magnetizm” bo‘limidan virtual
laboratoriyalar va elektron darsliklaryaratishda, masalalar yechishda muxim ahamiyatga ega.
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