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ANNOTATSIYA

Ushbu magqolada elektron qurilmalarni loyihalashda keng qo ‘llaniladigan
rezistorli kuchlanish bo ‘luvchilarni hisoblash jarayonini avtomatlashtirish masalasi
ko ‘rib chigilgan. An’anaviy hisob-kitoblardagi vaqt sarfi va sermehnatlikni
kamaytirish maqgsadida Delphi dasturlash muhitida maxsus EHM dasturi ishlab
chigilgan. Dasturiy ta’minot tarkibidagi "case" tanlash kaliti yordamida Om va
quvvat gonunlariga asoslangan algoritmlar, shuningdek, o‘quv jarayonida ushbu
dasturdan foydalanishning dolzarbligi va afzalliklari bayon etilgan.

Kalit so‘zlar: rezistorli bo ‘luvchi, kuchlanish, EHM dasturi, Delphi, algoritm,
Om gonuni, quvvat, avtomatlashtirish, ta’lim jarayoni.

AHHOTAIUA

B oOannoii cmamve paccmampusaemcsi 80npoc asmMomMamuzayuu npoyecca
pacuema pe3UCmMuBHuIX Oeaumenell HANpsd’CeHUs, WUPOKO UCNONb3YeMbIX NpU
NPOEKMUPOBAHUL INEKMPOHHBIX YCmpolcms. B yenax cokpawenus mpyoozampam u
8peMeHU, 3ampavueaemo20 Ha MpaouyuoHHble pYUHble pacuemvl, 6 Ccpeoe
npoepammuposanusi Delphi  paspabomana cneyuanvnas npocpamma onss DBM.
Onucanvl  ancopummsl, OCHO8aHHble Ha 3akone Oma u ¢opmyne mowpocmu,
Peanu308antvle ¢ NOMOWbI0 onepamopa evloopa "Case"”, a makoce obochosaHa
AKMyanbHOCmMs U NpeuMywecmea  6HeOpeHUs  OAHHOU  NpocpaMMbl 8
obpazosamenvuwill npoyecc.

Kntouesvie cnoea: pesucmopmuulii Oerumenv, HANpsAdCeHUe, KOMNbIOMEPHAsL
npoepamma, [envgu, ancopumm, 3axon Oma, MOWHOCMb, ABMOMAMUIAYUS,
0bpazosamenvuwili npoyecc.

ABSTRACT

This article addresses the issue of automating the calculation process for
resistive voltage dividers, which are widely used in electronic device design. To
reduce the time consumption and labor intensiveness of traditional manual
calculations, a specialized computer program has been developed using the Delphi
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programming environment. The algorithms based on Ohm's law and power formulas,
implemented via the “case" selection statement, are described, and the relevance and
advantages of utilizing this software in the educational process are highlighted.

Keywords: resistor divider, voltage, computer program, Delphi, algorithm,
Ohm's law, power, automation, educational process.

KIRISH

Elektron qurilmalar yaratishda kuchlanishni kamaytirish maqgsadida rezistorli
bo’luvchilardan foydalanish zarurati paydo bo’ladi. Har safar rezistorlarning
qiymatini qog’ozga yozib hisoblash sermehnat ishdir. Bunday ishlar
tadgigotchilardan ancha vaqt sarflashni talab giladi. Zamonaviy electron vositalardan
xususan EHM dasturlaridan foydalanishning imkoni yaratilsa yuqoridagi
sermehnatlik va vaqt sarflash tejaladi.

Shu yo’nalishda bir necha talabalar bilan suhbat o’tkazib ularning fikrlarini
o’rganildi. Ta’lim jarayonida ushbu masalada tadqiqot o’tkazish uchun EHM uchun
dastur yaratilsa va undan o’quv jarayonlarida foydalalanilsa qanday o’zgarishlar
bo’lishi mumkinligi o’rganildi. Talabalar ushbu mavzuda dastur yaratilishi maqsadli
ish bo’lishi ta’kidlab yuqorida aytilgan EHM dasturini yaratish dolzarb ekani suhbat
yakunida aniglandi. Ushbu xolatdan kelib chigib R1 va R2 rezistorlari yordamida
kuchlanishni bo’luvchi ekvivalent chizma ishlab chiqildi.(1-rasm.)

1 — rasm. Kuchlanishni bo’luvchi rezistorlarning ekvivalent chizmasi.

Ushbu chizmaga quvvat (P=I*U) va Om(I=U/R) qonini formulalari ham qo’shib
yozildi. Delphi dasturlash muhiti yordamida dasturi yaratildi. Dasturlashda “case”
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tanlash kaliti yordamida protseduralar ishlab chiqgildi. Bunda tegishli algoritm
bajarilganda kalit tegishli shartga o’tadi va hisoblashni bajaradi:
r2:=R2rezistor.Position+R2rezistor01.Position/10;
Rezistor2.Caption:='R2 = '+FloatToStr(r2)+ Om
rl:=r2*( (u/u2)-1);
Rezistorl.Caption:='R1 = '+Format('%.02f',[r1])+' Om
1:=u2/r2;
1:=1*1000;//---milli amper--------
if i>=1000 then lumumiy.Caption:='i = '+Format('%.02f',[i/1000])+' A’
else lumumiy.Caption:="i = '+Format('%.02f'[i])+' mA";
p:=i*u/1000;
Prezistor.Caption:='P = '+Format('%.04f"[p])+' W'
p1:=i*ul/1000;
Prezistorl.Caption:='"P1>="+Format('%.04f'[p1])+' W'
p2:=i*u2/1000;
Prezistor2.Caption:='"P2>= "+Format('%.04f' ,[p2])+ W'

Bu birinchi tanlov asosidagi proceduralarning bajarilishi. Endi ikkinchi tanlovni
bayon gilamiz:
r2:=R2rezistor.Position+R2rezistor01.Position/10;
r2:=r2*1000;
Rezistor2.Caption:='R2 = '+FloatToStr(r2/1000)+ kOm '
rl:=r2*( (u/u2)-1);
Rezistorl.Caption:='R1 = '+Format('%.02f',[r1/1000])+" kOm';
1:=u2/r2;
1:=i1*1000000;//----mikro amper-------
if 1>=1000 then lumumiy.Caption:='"i = '+Format('%.02f',[i/1000])+' mA"
else lumumiy.Caption:="i = +Format('%.02f'[i])+' mkA
p:=i*u/1000000;
Prezistor.Caption:='P = '+Format('%.06f',[p])+ W'
p1:=i*u1/1000000;
Prezistorl.Caption:='P1>="+Format('%.06f',[p1])+ W'
p2:=i*u2/1000000;
Prezistor2.Caption:='"P2>="+Format('%.06f',[p2])+ W ';

Bu ikkinchi tanlov asosidagi proceduralarning bajarilishi. Endi uchinchi tanlovni
bayon gilamiz:
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r2:=R2rezistor.Position+R2rezistor01.Position/10;

r2:=r2*1000000;

Rezistor2.Caption:='R2="+FloatToStr(r2/1000000)+' MOm’;

rl:=r2*( (u/u2)-1);

Rezistorl.Caption:='R1="+Format('%.02f',[r1/1000000])+' MOm’

1:=u2/r2;

1:=i*1000000000;//----nano amper---------

if i>=1000 then lumumiy.Caption:='i= '+Format('%.02f',[i/1000])+' mkA'
else lumumiy.Caption:="i="+Format('%.02f",[i])+' nA';

p:=i*u/1000000000;

Prezistor.Caption:='P = '+Format('%.08f",[p])+' W'

p1:=i*ul1/1000000000;

Prezistorl.Caption:='P1>= "+Format('%.08f' [p1])+' W'

p2:=i*u2/1000000000;

Prezistor2.Caption:='"P2>= '+Format('%.08f' ,[p2])+' W'

Ushbu dastur kodlari yuqoridagi chizma bo’yicha hisoblashlar amalga
oshirilishiga hizmat giladi. O’ziga hos algoritm asosida ishlaydigan dasturning to’liq
kodini yoritamiz:

unit Rezistorni_xisoblash;
interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, ComCitrls, ExtCitrls;

type

TForml = class(TForm)
R2rezistor: TTrackBar;
Rezistorl: TLabel;
Imagel: TImage;
Rezistor2: TLabel;
RadioButtonl: TRadioButton;
RadioButton2: TRadioButton;
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RadioButton3: TRadioButton;
UKirishl: TTrackBar;
U2chiqishl: TTrackBar;
Label3: TLabel;

Label4: TLabel;

Label5: TLabel;

Umanbaa: TEdit;

U2chiq: TEdIt;

UkirishO1: TTrackBar;
U2chiqish01: TTrackBar;
Label6: TLabel;

Timerl: TTimer;

Prezistor: TLabel;

lumumiy: TLabel,
R2rezistor01: TTrackBar;
Labell: TLabel:;

Prezistorl: TLabel;
Prezistor2: TLabel;

Chiqgish: TButton;

procedure TimerlTimer(Sender: TObject);

procedure U2chigish1Change(Sender: TObject);

procedure Ukirish1Change(Sender: TObject);
procedure ChigishClick(Sender: TObject);

private

{ Private declarations }

public

{ Public declarations }
procedure Xisoblash(b:byte);

end:

var

Forml: TFormi,

implementation

{$R *.dfm}
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procedure TForml.Xisoblash(b:byte);
var

u,ul,u2:real;

rl,r2:real;

i:real;

p,pl,p2:real;

begin

u:=Ukirish1.Position+UKkirishO1.Position/10;

if u=0 then Ukirish01.Position:=1;

u2:=U2chigishl.Position+U2chigish01.Position/100;

if u2=0 then U2chiqish01.Position:=1;

Umanbaa. Text:=FloatToStr(u)+' V',

U2chiqg.Text:=FloatToStr(u2)+' V*;

ul:=u-uz;

case b of

1: begin//----=--=mmmmm e
r2:=R2rezistor.Position+R2rezistor01.Position/10;
Rezistor2.Caption:='R2 = '+FloatToStr(r2)+ Om
rl:=r2*( (u/u2)-1);
Rezistorl.Caption:='R1 = '+Format('%.02f',[r1])+' Om
:=u2/r2;
1:=1*1000;//---milli amper--------
if i>=1000 then lumumiy.Caption:='"i = '+Format('%.02f',[i/1000])+ A"
else lumumiy.Caption:="i = '+Format('%.02f'[i])+' mA";

p:=i*u/1000;
Prezistor.Caption:='P = '+Format('%.04f'"[p])+ W
p1:=i*ul/1000;
Prezistorl.Caption:='"P1>= "+Format('%.04f' [p1])+' W'
p2:=i*u2/1000;
Prezistor2.Caption:="P2>= "+Format('%.04f',[p2])+' W'

2: begin//------------m-m -
r2:=R2rezistor.Position+R2rezistor01.Position/10;
r2:=r2*1000;

Rezistor2.Caption:='R2 = '+FloatToStr(r2/1000)+" kOm';
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rl:=r2*( (u/u2)-1);

Rezistorl.Caption:='R1 = '+Format('%.02f',[r1/1000])+" kOm';

1:=u2/r2;

1:=1*1000000;//----mikro amper-------

if 1>=1000 then lumumiy.Caption:='i = '+Format('%.02f',[i/1000])+' mA"
else lumumiy.Caption:='i = '+Format('%.02f'[i])+' mkA

p:=i*u/1000000;

Prezistor.Caption:='P = "+Format('%.06f',[p])+' W'

pl:=1*u1/1000000;

Prezistorl.Caption:="P1>= "+Format('%.06f' ,[p1])+ W'

p2:=1*u2/1000000;

Prezistor2.Caption:="P2>="+Format('%.06f',[p2])+' W'

3: begin//-----=-=mmm e
r2:=R2rezistor.Position+R2rezistor01.Position/10;
r2:=r2*1000000;
Rezistor2.Caption:='R2="+FloatToStr(r2/1000000)+' MOm’;
rl:=r2*( (u/u2)-1);
Rezistorl.Caption:='R1="+Format('%.02f',[r1/1000000])+" MOm’;
1:=u2/r2;
1:=1*1000000000;//----nano amper---------
if 1>=1000 then lumumiy.Caption:="i= "+Format('%.02f',[i/1000])+ mKkA'

else lumumiy.Caption:="i="+Format('%.02f",[i])+' nA’;
p:=i*u/1000000000;
Prezistor.Caption:='P = '+Format('%.08f",[p])+' W'
p1:=i*ul/1000000000;
Prezistorl.Caption:='"P1>='+Format('%.08f',[p1])+' W'
p2:=i*u2/1000000000;
Prezistor2.Caption:='"P2>= '+Format('%.08f' ,[p2])+' W'

procedure TForm1.TimerlTimer(Sender: TObject);
begin
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If Ukirish1.Position<=U2chiqgish1.Position then
U2chigishl.Position:=U2chiqgishl.Position-1;

If RadioButtonl.Checked then Xisoblash(1);

If RadioButton2.Checked then Xisoblash(2);

If RadioButton3.Checked then Xisoblash(3);

end;

procedure TForm1.U2chigish1Change(Sender: TObject);

begin
If Ukirish1.Position<=UZ2chiqgish1.Position then
U2chigishl.Position:=U2chigish1.Position-1;

iIf U2chigishl.Position=0 then U2chiqish01.Position:=1;

end:

procedure TForm1.Ukirish1Change(Sender: TObject);

begin

if Ukirish1.Position<=U2chiqish1.Position then
U2chigishl.Position:=U2chigish1.Position-1;

If Ukirishl.Position=0 then UkirishO1.Position:=1;

end,

procedure TForm1.ChiqishClick(Sender: TObject);
begin

Close

end;

end.

Delphi  dasturlash  muhiti  yordamida yaratilgan

ushbu  dasturning

kompilyatsiyalangan tayyor ishchi xolatidagi rasmi quyida Kkeltiriladi. Ushbu
dasturdan ta’lim jarayorlari yoki nuxandislar tamonidan foydalanish samarali bo’ladi.
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Rezistorlar yordamida kuchlanishni kamaytirish

—|
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U Kirish 1= 1=
kuchlanishi RI*+R2 R2 T

v RI =R2(%—I]
po=isU 33V

Olinishi kerak :
bo'lgan kuchlanish

i=330 A P=16,5000 W
R1=0,52 Om P1>=5,6100 W
R2=1 Om P2>=10,8900 W
)
,J. o * OM © kOM © MOM
Mualif: Sapdulla Abdurasmonovich Juraey
XULOSA

O‘tkazilgan tadqiqotlar va dasturiy ishlanmalar natijasida quyidagi xulosalarga
kelindi:Elektron qurilmalarni loyihalashda rezistorli kuchlanish bo‘luvchilarni qo‘lda
hisoblash ko‘p vaqt va mehnat talab qilishi aniglandi va ushbu jarayonni
ragamlashtirish zarurati asoslandi.Delphi dasturlash muhitida yaratilgan EHM dasturi
Om va quvvat gonunlariga tayangan holda garshilik (Om, kOm, MOm), tok kuchi va
quvvat yo‘qotishlarini yuqori aniqlikda, soniyalar ichida hisoblash imkonini
berdi.Mazkur dasturiy ta’minotning ta’lim jarayoniga joriy etilishi talabalarning
laboratoriya va mustagil ishlarini bajarish samaradorligini oshiradi, vaqtni tejaydi
hamde muhandislik hisob-kitoblaridagi inson omili bilan bog‘liq xatolarni bartaraf
etadi.
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