
Öèôðîâîé âîëüòìåòð  
äëÿ ó÷åáíûõ èçìåðåíèé 

Â ñòàòüå ïðèâîäèòñÿ àëãîðèòì ñîçäàíèÿ ïðîãðàììû äëÿ êîìïü-
þòåðíîãî âîëüòìåòðà íà áàçå ìèêðîñõåìû TLC1549 â ñðåäå Lazarus. 
Ïðåäëàãàåìîå ïðîãðàììíîå îáåñïå÷åíèå ïîçâîëèò èñïîëüçîâàòü 
âîëüòìåòð, ïîäêëþ÷àÿ åãî ê ñîâðåìåííûì êîìïüþòåðàì ñ ëþáîé 
îïåðàöèîííîé ñèñòåìîé ñåìåéñòâà Windows è ê êîìïüþòåðàì, íå 
èìåþùèì ôèçè÷åñêîãî COM-ïîðòà. 

Âî âðåìåíà öèôðîâûõ òåõíîëîãèé 
íåâîçìîæíî ïðåäñòàâèòü ýêñïåðèìåí-
òàòîðà, íå âîîðóæ¸ííîãî ñîâðåìåííûì 
öèôðîâûì èçìåðèòåëåì! Ïåðâûì òà-
êèì ïðèáîðîì äëÿ âàñ ìîæåò ñòàòü 
öèôðîâîé âîëüòìåòð. Ó÷åáíûå èçìå-
ðåíèÿ ïîñòîÿííûõ íàïðÿæåíèé îò 0 

äî 5 Â ìîæíî ïðîâîäèòü ñ ïîìîùüþ 
10-ðàçðÿäíîãî àíàëîãî-öèôðîâîãî 
ïðåîáðàçîâàòåëÿ (ÀÖÏ), îïèñàííîãî â 
êíèãå Ïàòðèêà Ã¸ëëÿ [1, ñ. 17 22]. 
Ïðèíöèïèàëüíàÿ ñõåìà òàêîãî âîëüò-
ìåòðà-ÀÖÏ ñ íåáîëüøèìè èçìåíåíè-
ÿìè èçîáðàæåíà íà ðèñ. 1.  

Ðèñ. 1
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Äàíèëîâ Îëåã Åâãåíüåâè÷
Êàíäèäàò ïåäàãîãè÷åñêèõ íàóê, äîöåíò, çàâåäóþùèé 

êàôåäðîé èíôîðìàòèêè, òåîðèè è ìåòîäèêè îáó÷åíèÿ 
èíôîðìàòèêå, ÔÃÁÎÓ ÂÏÎ «Ãëàçîâñêèé ãîñóäàðñòâåí-
íûé ïåäàãîãè÷åñêèé èíñòèòóò èìåíè Â.Ã.Êîðîëåíêî».



Âîëüòìåòð ïîäêëþ÷àåòñÿ ê 
COM-ïîðòó êîìïüþòåðà, êàê è 
áîëüøèíñòâî ïîäîáíûõ èçìåðèòåëü-
íûõ ïðèáîðîâ. Êîìïüþòåð â äàííîì 
ñëó÷àå âûïîëíÿåò ðîëü ïîêàçûâàþ-
ùåãî (èëè âèçóàëèçèðóþùåãî) 
óñòðîéñòâà. Â êíèãå ïðèâîäèòñÿ îïè-
ñàíèå ïðîãðàììíîãî îáåñïå÷åíèÿ 
ïðèáîðà íà ÿçûêå Ïàñêàëü, íîð-
ìàëüíîå ôóíêöèîíèðîâàíèå êîòîðîãî 
âîçìîæíî ëèøü â îïåðàöèîííîé ñè-
ñòåìå MS-DOS. Êíèãà ÿâëÿåòñÿ 
î÷åíü ïîïóëÿðíîé ñðåäè íà÷èíàþ-
ùèõ ðàäèîëþáèòåëåé, è ìíîãèå èç 
íèõ óæå ñîáðàëè ýòî óñòðîéñòâî. 
Ïðè ýòîì îíè ñòîëêíóëèñü ñ îïðåäå-
ë¸ííûìè òðóäíîñòÿìè, êîòîðûå çà-
êëþ÷àþòñÿ â òîì, ÷òî èõ êîìïüþòåð 
íå èìååò ôèçè÷åñêîãî COM-ïîðòà 
(èìååòñÿ òîëüêî USB-øèíà!) è íà 
í¸ì óñòàíîâëåíà îïåðàöèîííàÿ ñè-
ñòåìà Windows. À ýòî çíà÷èò, ÷òî 
ïðåäñòàâëåííîå â êíèãå ïðîãðàììíîå 
îáåñïå÷åíèå èñïîëüçîâàòü â ñîâðå-
ìåííûõ óñëîâèÿõ íåâîçìîæíî, åñëè 
ó âàñ íåò î÷åíü äðåâíåãî êîìïüþòå-
ðà ñ COM-ïîðòîì è íå ìåíåå äðåâ-
íåé îïåðàöèîííîé ñèñòåìû MS-DOS! 
Òàêèì îáðàçîì, ïðèáîð ñòàíîâèòñÿ 
áåñïîëåçíûì, õîòÿ åãî õàðàêòåðè-
ñòèêè âïîëíå ïðèåìëåìû äëÿ ïðîâå-
äåíèÿ äîñòàòî÷íî òî÷íûõ (ïîãðåø-
íîñòü îêîëî 0,005 Â) è «áûñòðûõ» 
öèôðîâûõ èçìåðåíèé íàïðÿæåíèÿ â 
äîìàøíèõ óñëîâèÿõ è â óñëîâèÿõ 
øêîëüíîãî êàáèíåòà ôèçèêè. Ïðèí-
öèïèàëüíàÿ ñõåìà âîëüòìåòðà íå 
î÷åíü ñëîæíà, åãî ñàìîñòîÿòåëüíîå 
èçãîòîâëåíèå íå òðåáóåò áîëüøèõ 
êàïèòàëîâëîæåíèé. Ñ íèì ìîæíî 
ïðîâåñòè ìíîãî èíòåðåñíûõ êîìïüþ-
òåðíûõ îïûòîâ â øêîëå èëè óäèâèòü 
ñâîèõ äðóçåé âîçìîæíîñòÿìè äî-
ìàøíåé êîìïüþòåðíîé ëàáîðàòîðèè. 

Íàìè ïðåäëàãàåòñÿ ïðîñòàÿ êîì-
ïüþòåðíàÿ ïðîãðàììà, íàïèñàííàÿ â 
ñðåäå ïðîãðàììèðîâàíèÿ Lazarus è 
ïîçâîëÿþùàÿ ïîäêëþ÷àòü îïèñàí-
íûé âûøå ïðèáîð ê ñîâðåìåííûì 
êîìïüþòåðàì ñ îïåðàöèîííûìè ñè-
ñòåìàìè ñåìåéñòâà Windows. Â ñòà-
òüå ìû íå áóäåì îáúÿñíÿòü íàçíà÷å-

íèå âñåõ îïåðàòîðîâ è êîìàíä ïðî-
ãðàììû, òàê êàê, âîçìîæíî, ôèçèêó-
ýêñïåðèìåíòàòîðó ýòî íå ñîâñåì è 
íóæíî. Òåì íå ìåíåå, íóæíî ñêà-
çàòü, ÷òî ïðîãðàììà ÿâëÿåòñÿ íå 
î÷åíü ñëîæíîé, è ïðè æåëàíèè â íåé 
ìîæåò ðàçîáðàòüñÿ äàæå íà÷èíàþ-
ùèé ïðîãðàììèñò. Åñëè íà êîìïüþ-
òåðå îòñóòñòâóåò ôèçè÷åñêèé COM-
ïîðò, òî âîëüòìåòð âñ¸ ðàâíî ìîæíî 
èñïîëüçîâàòü, ïîäêëþ÷àÿ åãî ÷åðåç 
àäàïòåð USB-COM. Äëÿ ýòîãî íà 
êîìïüþòåðå ïðåäâàðèòåëüíî äîëæåí 
áûòü óñòàíîâëåí äðàéâåð âèðòóàëü-
íîãî COM-ïîðòà, êàê ïðàâèëî, ïî-
ñòàâëÿåìûé ïðîèçâîäèòåëåì â êîì-
ïëåêòå ñ ñàìèì àäàïòåðîì. Ïðè ïîä-
êëþ÷åíèè óñòðîéñòâà ÷åðåç àäàïòåð 
íèêàêèõ èçìåíåíèé â ïðåäëàãàåìîì 
ïðîãðàììíîì îáåñïå÷åíèè ïðîèçâî-
äèòü íå òðåáóåòñÿ  îíî áóäåò òî÷íî 
òàêèì æå, êàê è ïðè ïîäêëþ÷åíèè 
âîëüòìåòðà ê ôèçè÷åñêîìó COM-
ïîðòó êîìïüþòåðà. 

Ïðîãðàììà ïðåäñòàâëÿåò ñîáîé 
ìèíèìàëüíûé íàáîð îïåðàòîðîâ, íå-
îáõîäèìûõ äëÿ ïðîâåäåíèÿ öèôðî-
âûõ èçìåðåíèé. Îíà ìîæåò áûòü 
ëåãêî òðàíñôîðìèðîâàíà ðàçáèðàþ-
ùèìñÿ â ïðîãðàììèðîâàíèè ïîëüçî-
âàòåëåì â âèðòóàëüíûé öèôðîâîé 
îñöèëëîãðàô ñ âîçìîæíîñòüþ âûâî-
äà âèçóàëüíîé èíôîðìàöèè â âèäå 
îñöèëëîãðàìì íà ýêðàí â ðåæèìå 
ðåàëüíîãî âðåìåíè. 
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Êðàòêî îïèøåì àëãîðèòì ñîñòàâ-
ëåíèÿ ïðîãðàììû äëÿ êîìïüþòåðíî-
ãî âîëüòìåòðà. 

1. Ïîäêëþ÷èòå ÀÖÏ ê êîìïüþ-
òåðó. 

2. Ñîçäàéòå íîâûé ïðîåêò òèïà
Ïðèëîæåíèå â ñðåäå ïðîãðàììèðî-
âàíèÿ Lazarus. 

3. Â âàøåì ïðîåêòå äîëæíû áûòü
ïîäêëþ÷åíû ñëåäóþùèå ñòàíäàðòíûå 
ìîäóëè: Windows, Messages, 
Classes, SysUtils, FileUtil, 
Forms, Controls, Graphics, 
Dialogs, StdCtrls, ExtCtrls. 
Èíûìè ñëîâàìè, íåîáõîäèìî äîáà-
âèòü òå ìîäóëè, êîòîðûå îòñóòñòâóþò 
â íà÷àëüíîì âàðèàíòå ïðîãðàììíîãî 
êîäà, ïðåäëàãàåìîãî ñðåäîé ïðîãðàì-
ìèðîâàíèÿ (ñëåäóåò îòìåòèòü, ÷òî 
íåêîòîðûå èç íèõ, íî íå âñå, ìîãóò 
äîáàâëÿòüñÿ ñðåäîé ïðîãðàììèðîâà-
íèÿ àâòîìàòè÷åñêè ïðè ñîñòàâëåíèè 
âàìè ïðîãðàììû). 

4. Âêëþ÷èòå â òåêñò ïðîãðàììû
êîíñòàíòû Bit  10 (ðàçðÿäíîñòü 
ÀÖÏ), Denominator  1024 (ðàçðå-
øåíèå ÀÖÏ, èëè ìàêñèìàëüíîå êî-
ëè÷åñòâî çíà÷åíèé èçìåðÿåìîé âå-

ëè÷èíû) â áëîê const, à òàêæå ïå-
ðåìåííûå Value òèïà Real (èçìåðÿ-
åìàÿ âåëè÷èíà â íàøåì ñëó÷àå  ýòî 
ýëåêòðè÷åñêîå íàïðÿæåíèå), hCom 
òèïà THandle è InitCOM òèïà 
PAnsiChar â áëîê public.  

5. Ñîçäàéòå ýëåìåíò ComboBox1.
6. Ñîïîñòàâüòå ñîáûòèþ OnChange

ýòîãî ýëåìåíòà ïðîöåäóðó TForm1. 
ComboBox1Change, òåêñò êîòîðîé 
ïðèâåä¸í íèæå: 

procedure TForm1.ComboBox1Change(Sender: TObject); 
begin 
  InitCom : = PChar(ComboBox1.Text); 
  OpenCOMPort; 
end; 

7. Äîáàâüòå â ïðîãðàììó ïðîöå-
äóðó TForm1.Begining, îòâå÷àþ-
ùóþ çà ïîèñê ñóùåñòâóþùèõ íà 

äàííîì êîìïüþòåðå COM-ïîðòîâ, 
íà÷èíàÿ ñ ïîðòà ñ íîìåðîì 1 è çà-
êàí÷èâàÿ ïîðòîì ñ íîìåðîì 9: 

procedure TForm1.Begining; 
var i: Integer; 
begin 
  for i : = 1 to 9 do 
    begin 

hCOM : = CreateFile(PChar('COM' + IntToStr(i)),   
GENERIC_READ or GENERIC_WRITE, 0, nil, OPEN_EXISTING,  
0, 0); 

if hCOM = INVALID_HANDLE_VALUE then Continue; 
ComboBox1.Items.Add('COM' + IntToStr(i)); 
CloseHandle(hCOM); 

    end; 
end;
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8. Äîáàâüòå â ïðîãðàììó ïðîöå-
äóðó TForm1.OpenCOMPort, êîòîðàÿ 
â ñëó÷àå îòñóòñòâèÿ ïîäêëþ÷¸ííîãî 
ÀÖÏ áóäåò âûäàâàòü ñîîáùåíèå, 
ïîêàçàííîå íà ðèñ. 2. 

Ðèñ. 2 

procedure TForm1.OpenCOMPort; 
begin 
  if hCOM <> INVALID_HANDLE_VALUE then CloseHandle(hCOM); 
  hCOM : = INVALID_HANDLE_VALUE; 
  hCOM : = CreateFile(InitCOM, GENERIC_READ or  
  GENERIC_WRITE, 0, nil, OPEN_EXISTING, 0, 0); 
  if ComboBox1.Text = '' then 

Application.MessageBox(PChar('  
!'), ' ', MB_ICONWARNING)

  else 
Application.MessageBox(PChar('  ' + ComboBox1.Text +
' .'), ' ', MB_ICONINFORMATION);

  EscapeCommFunction(hCOM, SETBREAK); 
end;

9. Äîáàâüòå ïðîöåäóðó 
TForm1.FormCreate. Â èíñïåêòîðå 

îáúåêòîâ äàííîé ïðîöåäóðå ñîïî-
ñòàâüòå ñîáûòèå OnCreate. 

procedure TForm1.FormCreate(Sender: TObject); 
begin 
  Begining; 
  ComboBox1.ItemIndex : = 0; 
  InitCom : = PChar(ComboBox1.Text); 
  OpenCOMPort; 
end;

10. Ñîçäàéòå ïðîöåäóðó 
TForm1.FormClose, ñîïîñòàâèâ åé 

ñîáûòèå OnClose. 

procedure TForm1.FormClose(Sender: TObject; var CloseAction: 
TCloseAction); 
begin 
  CloseHandle(hCom); 
end; 

11. Ñêîìïèëèðóéòå è çàïóñòèòå
ïðîãðàììó. Åñëè ïðè íàáîðå òåêñòà 
ïðîãðàììû âû íå äîïóñòèëè îøèáîê, 
òî óâèäèòå ñëåäóþùèé ðåçóëüòàò. 
Ïðîãðàììà íàéä¸ò âñå ñóùåñòâóþùèå 
íà âàøåì êîìïüþòåðå COM-ïîðòû è 
àêòèâèðóåò ñàìûé ïåðâûé èç íèõ 
(ñ íàèìåíüøèì íîìåðîì). Íà ýêðàíå 
ïîÿâèòñÿ ïåðâîå îêíî ñ ñîîáùåíèåì î 
òîì, ÷òî ñîîòâåòñòâóþùèé ïîðò ïîä-
êëþ÷åí (ðèñ. 3), à çàòåì âòîðîå îêíî ñ  

Ðèñ. 3 

ýëåìåíòîì ComboBox1, ñ ïîìîùüþ 
êîòîðîãî ìîæíî áóäåò ïåðåêëþ÷àòü 
ñóùåñòâóþùèå íà äàííîì êîìïüþòåðå 
ïîðòû. 
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12. Òåïåðü ñîçäàéòå íà ôîðìå
Form1 îáúåêò Label1. 

13. Äàëåå ñîçäàéòå ýëåìåíò
Timer1, ñâîéñòâî Interval êîòîðî-
ãî óñòàíîâèòå ðàâíûì 100. Òàêèì 
îáðàçîì ìû çàäà¸ì èíòåðâàë âðåìå-
íè, ÷åðåç êîòîðûé áóäóò ïðîèñõî-

äèòü èçìåðåíèÿ íàïðÿæåíèÿ (100 ìñ 
èëè 0,1 ñ).

14. Äîáàâüòå ïðîöåäóðó 
TForm1.Timer1Timer, ñîïîñòàâèâ 
å¸ ñîáûòèþ OnTimer îáúåêòà 
Timer1. 

procedure TForm1.Timer1Timer(Sender: TObject); 
var ValueStr : string; 
begin 
  Value : = 5 * ADC / Denominator;  
ValueStr : = Format(' %1.2f  ', [Value]);
  Label1.Caption : = ValueStr; 
end; 

15. Ñîçäàéòå ôóíêöèþ ADC
òèïà Word. Âèä ôóíêöèè òàêæå 

ïðèâåä¸í íèæå: 

function TForm1.ADC: Word; 
var i : Byte; 
    CommStatus: DWord; 
begin 
  EscapeCommFunction(hCom, CLRDTR); 
  Result : = 0; 
  for i : = Bit - 1 downto 0 do 
    begin 

EscapeCommFunction(hCom, SETRTS); 
GetCommModemStatus(hCom, CommStatus); 
if (CommStatus and MS_CTS_ON) <> 0 then Result : =  
Result + (1 shl i); 
EscapeCommFunction(hCom, CLRRTS); 

    end; 
end; 

Îñîáîå âíèìàíèå îáðàòèòå èìåí-
íî íà ýòó ôóíêöèþ, îíà è îñóùåñòâ-
ëÿåò ñ÷èòûâàíèå ñèãíàëà íà âûõîäå 
ÀÖÏ. 

16. Çàïóñòèòå ïðîãðàììó. Â îêíå
ôîðìû äîëæíî ïîÿâèòüñÿ çíà÷åíèå 
íàïðÿæåíèÿ íà âõîäå ÀÖÏ. Ìåíÿÿ 
íàïðÿæåíèå íà âõîäå ñ ïîìîùüþ 
îáû÷íîé áàòàðåéêè è ïîòåíöèîìåòðà, 
óáåäèòåñü â òîì, ÷òî çíà÷åíèÿ 
íàïðÿæåíèÿ íà âõîäå ÀÖÏ èçìåíÿ-
þòñÿ, è âû íàáëþäàåòå ýòî íà ýêðàíå 
(ðèñ. 4). Âñ¸ îòëè÷íî! Ïðîãðàììà ðà-
áîòàåò, à âû ïîëó÷èëè â ïîëüçîâàíèå 
ñîâðåìåííûé öèôðîâîé âîëüòìåòð, 
êîòîðûé ñòàíåò âàøèì íåçàìåíèìûì 
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ïîìîùíèêîì ïðè ïðîâåäåíèè ôèçè÷å-
ñêèõ îïûòîâ. 

Â çàêëþ÷åíèè îòìåòèì, åñëè âû 
áóäåòå èñïîëüçîâàòü ïðè íàïèñàíèè 
ïðîãðàììû ñðåäó ïðîãðàììèðîâàíèÿ 
Lazarus âåðñèè 1.0, òî â ðåçóëüòàòå 
ó âàñ ïîëó÷èòñÿ òåêñò êîìïüþòåð-
íîé ïðîãðàììû ñëåäóþùåãî ñîäåð-
æàíèÿ (â äðóãèõ âåðñèÿõ òåêñò ìî-
æåò íåçíà÷èòåëüíî îòëè÷àòüñÿ). Ðèñ. 4 

unit Unit1; 

{$mode objfpc}{$H+} 

interface 

uses 
  Windows, Messages, Classes, SysUtils, FileUtil, Forms,  
  Controls, Graphics, Dialogs, StdCtrls, ExtCtrls; 

type 

  { TForm1 } 

  TForm1 = class(TForm) 
    ComboBox1: TComboBox; 
    Label1: TLabel; 
    Timer1: TTimer; 
    procedure ComboBox1Change(Sender: TObject); 
    procedure FormClose(Sender: TObject; var CloseAction:  
    TCloseAction); 
    procedure FormCreate(Sender: TObject); 
    procedure Timer1Timer(Sender: TObject); 
  private 
    { private declarations } 
    procedure Begining; 
    procedure OpenCOMPort; 
  public 
    { public declarations } 
    hCom : THandle; 
    InitCOM : PAnsiChar; 
    Value : Real; 
    function ADC: Word; 
  end; 

var 
  Form1: TForm1; 

implementation 

{$R *.lfm} 
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const 
  Bit = 10; 
  Denominator = 1024; 

{ TForm1 } 

procedure TForm1.FormCreate(Sender: TObject); 
begin 
  Begining; 
  ComboBox1.ItemIndex : = 0; 
  InitCom : = PChar(ComboBox1.Text); 
  OpenCOMPort; 
end; 

procedure TForm1.Timer1Timer(Sender: TObject); 
var ValueStr : string; 
begin 
  Value : = 5 * ADC / Denominator; 
ValueStr : = Format(' %1.2f  ', [Value]);

  Label1.Caption : = ValueStr; 
end; 

function TForm1.ADC: Word; 
var i : Byte; 
    CommStatus: DWord; 
begin 
  EscapeCommFunction(hCom, CLRDTR); 
  Result : = 0; 
  for i : = Bit - 1 downto 0 do 
    begin 

EscapeCommFunction(hCom, SETRTS); 
GetCommModemStatus(hCom, CommStatus); 
if (CommStatus and MS_CTS_ON) <> 0 then Result : =  
Result + (1 shl i); 
EscapeCommFunction(hCom, CLRRTS); 

    end; 
end; 

procedure TForm1.ComboBox1Change(Sender: TObject); 
begin 
  InitCom : = PChar(ComboBox1.Text); 
  OpenCOMPort; 
end; 

procedure TForm1.FormClose(Sender: TObject; var CloseAction:  
TCloseAction); 
begin 
  CloseHandle(hCom); 
end; 

procedure TForm1.Begining; 
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var i: Integer; 
begin 
  for i : = 1 to 9 do 
    begin 

hCOM : = CreateFile(PChar('COM' + IntToStr(i)),  
GENERIC_READ or GENERIC_WRITE, 0, nil, OPEN_EXISTING,   
0, 0); 
if hCOM = INVALID_HANDLE_VALUE then Continue; 
ComboBox1.Items.Add('COM' + IntToStr(i)); 
CloseHandle(hCOM); 

    end; 
end; 

procedure TForm1.OpenCOMPort; 
begin 
  if hCOM <> INVALID_HANDLE_VALUE then CloseHandle(hCOM); 
  hCOM : = INVALID_HANDLE_VALUE; 
  hCOM : = CreateFile(InitCOM, GENERIC_READ or GENERIC_WRITE, 
  0, nil, OPEN_EXISTING, 0, 0); 
  if ComboBox1.Text = '' then 

Application.MessageBox(PChar('   !'),
' ', MB_ICONWARNING)

  else 
Application.MessageBox(PChar('  ' + ComboBox1.Text +
' .'), ' ', MB_ICONINFORMATION);

  EscapeCommFunction(hCOM, SETBREAK); 
end; 

end. 

Ëèòåðàòóðà 

1. Ã¸ëëü Ï. Êàê ïðåâðàòèòü ïåðñîíàëüíûé êîìïüþòåð â èçìåðèòåëüíûé
êîìïëåêñ: Ïåð. ñ ôð.  Ì.: ÄÌÊ Ïðåññ, 2005.  144 ñ. 

Юмор   Юмор   Юмор   Юмор   Юмор   Юмор 
Áëèö-îòâåòû

 Äëÿ ÷åãî èñïîëüçóþò áàðîìåòð?
 ×òîáû óçíàòü, êàêàÿ ñåé÷àñ ñòîèò ïîãîäà.

 Çà÷åì íóæåí ìîëíèåîòâîä?
 ×òîáû ìîëíèÿ íå óáåæàëà îò äîæäÿ.

 Èç ÷åãî îáðàçóåòñÿ îáëàêî?
 Èç òóìàíà, âîçîìíèâøåãî ñåáÿ âûøå âñåõ.

 ×òî òàêîå ãðàä?
 Ñâåæåçàìîðîæåííûé äîæäü.

 Êîãäà íàñòóïàåò íàâîäíåíèå?
 Êîãäà ðåêà âûõîäèò èç ñåáÿ.
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***

***

***

4646 Èíôîðìàòèêà


