Tema ypoka: f3bik NpOorpaMMmMpoBaHUA KaK CpeAcTBO MH(POPMALIMOHHOIO KOMMbIOTEPHOIO
MoAeNIMpoBaHUA.
PaspaboTka MOAenMpyrowmMx KOMMNbIOTEPHbIX NPpOorpamMm.

TeopeTnyeckas 4acTtb.

Ha a3bike anrebpbl dhopMasibHble MOAENN 3aMWUCbIBAIOTCS C MOMOLLbLIO YPABHEHWI, TOUHOE peLleHNE KOTOPbIX OCHOBbLIBAETCS Ha Mowvcke
paBHOCUJIbHbIX Npeobpa3oBaHmil anrebpanyeckmx BblpaKeHW, MO3BOSIOWMX BbIPa3uUTb NEPEMEHHYHO BEMNUYUHY C MOMOLLbID hOpMYII.

To4HbIe peLleHnst CYLLEeCTBYIOT TOJIbKO AJ1S1 HEKOTOPbIX YPaBHEHUI onpeAeneHHoro Buaa (MHenHble, KBagpaTHble, TPUrOHOMEeTpUYeckme,
...), NO3TOMYy ANsi 60NbLIMHCTBA YpaBHEHWN MNPUXOAUTCS MUCMNOSIb30BaTb MeTOoAbl MPUGMANXKEHHOrO pelleHusl C 3aJaHHOW TOYHOCTbIO
(rpacduyeckme nnu YMUCNEHHbIE).

HanpuMep, Henb3si HaitTh kopeHb ypasHeHus HRTIEIIEIE ryTeM PaBHOCUIIbHbIX anre6panyeckunil npeobpasoBaHuii. OQHAKO Takue
ypaBHEHMSI MOXHO peLLaTh MPUBIMKEHHO rpadUUecKNMM 1 YUCTIEHHBIMI METOAAMM.

MocTpoeHne rpacmkoB yHKLMIA MOXET MCNOSb30BaTbCS 4718 rpy60o NpUBIMKEHHOrO pelleHust ypaBHeHUn. [na ypaBHeHuin Buaa f(x)=0,
roe f(x) - HekoTopasi HenpepbiBHasa OYHKUWS, KOPeHb (MM KOPHW) 3TOr0 ypaBHEHUSI ABASIKOTCS TOYKOW (MM TOUYKaMM) mepecedyeHus
rpadmka dyHKUMMK C OCbio X.

Mpacdmueckoe pelleHre TakKuX YpPaBHEHUI MOXHO OCYLLECTBUTbL MyTEM MOCTPOEHUSI KOMMbIOTEPHON MOAENH.

[ns pelieHus ypaBHEHWUI € 3a4aHHON TOYHOCTbIO MOXHO MPUMEHUTb pa3paboTaHHble B BbIYUCIUTENbHOW MaTeMaTUKE YNCSIEHHbIE METOAbI
pelleHns ypaBHeHUI nyTeM nocnenoBatesibHbiX NpubavxeHnii. CaMblii NPOCTOM U3 HUX — METOZ NOSIOBMHHOIO Aenenus. Ecnm mbl
onpenennM YMCNOBON OTPE30K aprymMeHTa X, Ha KOTOPOM CYLLECTBYET KOpeHb, U (PYHKUUS Ha Kpasix 3TOro oTpe3ka NpuUHMMaeT 3HayYeHus
pasHbIX 3HAaKOB, TO MOXHO WCMOJIb30BaTb METOAA NMOSIOBUHHOIO AeNeHUs.

MNMpakTnuyeckan 4actb

Ha ocHoBaHuun CbOpMaﬂbHOVI MOAENM, ONUCbIBAIOLLEN ABMXEHNE Tena, 6p0LIJeHHOFO noA yrnom K ropusoHTy, co3gaamM KOMMNbHOTEPHYIO
Mozenb C UCMOoAb30BaHWEM CUCTEMbl NPpOrpaMMnpoBaHus Lazarus.

Ons aToro:

1) 3anycTtuTtb cpeay pa3paboTku NpuUNoXeHuin (CMcTeMy nporpaMMmpoBaHus) Lazarus
1.1) NMpuno>xkeHus - MporpammupoBaHue — Lazarus
1.2) Ha akpaHe nosBATCA OKHa AAaHHOW MporpaMmbl:

standard Additional Common Controls Dialogs Misc Data Controls Data Access System SynEdit RTTI IPro Chart SQLdb
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[OkHO «WNHCcneKkTop 06beKToB» ] (M0 yMONYaHU0 HAaX0AUTCS B JIEBOV YacTu 3KpaHa)
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[OkHO «PepakTop MCXOAHOro KoAa>
*Unitl %

unit Unitl;

{$mode objfpc}{$H+}

interface
uses
Classes, SysUtils, FileUt
type
TForml = elass(TForm)
private
{ private declarations
public
{ public declarations }
end;
var
Forml: TForml;
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LResources, Forms,
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unitl.pas
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[OkHO «Coo6weHusi»] (o yMoYaHn HaxoauTCs B HUXHEN YacTu aKpaHa)

[OkHo «®opma peaakTupyemoii (cosaaBaeMoii) Nporpammbl> ] (1o yMONHaHNIO HAXOANTCS B LIEHTPE dKpaHa)
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2) NsMeHUTb Ha3BaHWe (3arosloBok) OPMbl OKHa:




3)

2.1) flenaeM Lenyok NeBoi KHonkon Mbiwn no ¢dopme Form1l n B okHe «MNHcnekTop 06bekToB>» (Object Inspector)
Haxoaum ceoricTBo Caption (HasBaHue, 3aronoBok) u MeHsieM ero 3HadeHune ¢ Form1 Ha Mpadumk dbyHkumm (ans
noATBEPXAEHUS UBMEHEHUW HYXHO HaXxaTb KHoMky Enter), nocne aToro HasBaHue GOpMbl OKHa U3MEHUTCSA Ha TO, YTO Bbl
BBENU:

CBOWCTBa

Pa3MecTUTb Ha hopMe 3/1IEMEHTbI COMTAaCHO PUCYHKY HUXE:

4

3.1) Ao6aButb kKoMnoHeHT Imagel (KOHTelnHep ANna n3obpaxeHns) MOXHO LESIKHYB MbIWKOW No 3Hayky Image Ha naHenu
MHCTPYMeHTOB Ha Bknaake Additional, a 3aTteM LWenKHYTb MbILWKOW No dopme

3.2) Ao6aBuTtb koMNoHeHT Buttonl (kHomka o6blkHOBEHHAas, 6aTOH) MOXHO LLENKHYB MbIWKOM Mo 3Havyky Button Ha nanenn
MHCTPYMEHTOB Ha Bknaake Standard, a 3aTeM WeNKHYTb MbILKON No dopme
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3.3) Caenartb HaCTPONKK ANS KaXA0ro U3 3/1EMEHTOB, PaCroIOXEHHbIX Ha (popMe B COOTBETCTBUM C TEMU, YTO NMPUBEAEHDI
HUXe:
HacTpoiika cBOMCTB NpOM3BOAMTCS CleaytowmM 06pa3om:
- Ha dopMe LWenKaeM NIeBoM KHOMKOM MbIWN MO HYXXHOMY 06beKTy (OH BbIAENUTCSA KBaApaTuKamun),
- fanee nepexoAnM K OkHy «MHCNEeKTOp 06bEeKTOB>» 1 M3MEHSsIEM CBOMCTBA TaK, Kak yKa3aHo HUXe:

Caption -> 'pacduk byHKUMM (Ha3BaHWE OKHa, 3aro/l0BOK OKHa)
Height -> 448 (BbicoTa ¢opMbl)
Width -> 415 (wwnpuHa dopmbl)

Caption -> MocTpouTtb rpadmk (HazBaHWe KHOMKN)
Left -> 144 (OTCTYyn KHOMKWU OT NeBOro kpasi HGopmbl)
Top -> 416 (OTCTYn KHOMKW OT BEPXHEro kpas popmbl)
Width -> 144 (lWwupuHa KHOMKWN)



Height -> 400 (BblcOTa KapTUHKMK)
Left -> 8 (oTCTyn KapTUHKM OT NeBoro kpasi hopMbl)
Top -> 8 (OTCTyn KapTUHKW OT BEpXHero kpas hopmbl)
Width -> 400 (WwunpuHa KapTUHKN)
4) OTpeaaKkTMpoBaTb KOJ NPOrpaMMbl B COOTBETCTBUM C TEM, KaK YKa3aHO HUXE:
4.1) NepenTh K OKHY «PepaKTop MCXOAHOIro Kopa» :
4.2) HaxoauM crneayowmin Koa:

uses
Classes, SysUtils, FileUtil, LResources, Forms, Controls, Graphics, Dialogs;

.. gonuceiBaem Kk Hemy Math (Moaynb, KoTOpbI 06ecneynBaeT BbINOIHEHME MaTeMaTUYECKMX DYHKLUI B CO34aBaeMow
nporpamme). [Io/mHKHO NONyUYNTbCA CleaytoLuee:

uses
Classes, SysUtils, FileUtil, LResources, Forms, Controls, Graphics, Dialogs, Math;

4.3) Qanee HaxoaAuM CreayrLwmin Koa:

var
Form1l: TForm1;

... JOMUCbIBAEM K HEMY MepeMeHHble, KoTopble ByAyT NCNoNb30BaTbCA BO BpeMs paboTbl NporpamMMbl
var
Form1: TFormi;
X ,y:real;
n : integer ;

4.4) flanee HanuweM KoA NporpaMMbl, KOTOPbI 6yAET BbINOMAHATLCS MPU HaxaTuu Ha kHonky MocTtpouTb rpadmk. [1a 3Toro

[enaeM ABOMNHOIA LWenYoK Nno 3ToM KHoMke. Ha nepBsbIit niaH nepenaer okHo «PeaakTop MCXOAHOro Koga>» Cco
cneayroLumMM KoaoMm:

procedure TForm1.Button1Click(Sender: TObject);
begin

end;
...NIpYBOAMM €ro K CrneaytoLeMy Buay:

procedure TForm1.Button1Click(Sender: TObject);

Begin
With Imagel.Canvas do
begin
//rpadmnk dyHKUMM
X 1= -3;
while x < 3 do
begin
X :=x + 0.001;

y = x*x*x - Cos(x);

Pixels[Round(100*x) + 200, 200-round(20*y)] := clBlue;
end;

Pen.Color := clGreen;

MoveTo(0, 200); Lineto(500, 200); //ock X

MoveTo(250, 0); LineTo(250, 500); //ock Y

//wkana ocn X

N :=0;

Pen.Color := clGreen;

while n < 500 do
begin
n:=n+ 100;
MoveTo (n, 190); LineTo (n, 210);
TextOut (n, 200, FloatToStr(Round(n - 250)/50));
end;

//wkana ocn Y

N :=0;

Pen.Color := clGreen;

while n < 400 do
begin
n:=n+ 100;
MoveTo(245, 400-n); LineTo(255, 400-n);
TextOut(245, 400-n, FloatToStr(Round(n - 200)/10));
end;

end;

end;

5) HaxxaTtb kHonky F9 (npov3oigeTr KOMAUASLUMS U 3anyCK NpOrpaMMbl Ha BbIMOJIHEHME), HaXaTb B OKHE MPOrpaMMbl KHOMKY
«MocTpoutb rpacdmk>» 1 NpoaHanM3MpoBaTb MNOMyYEHHbIE pe3y/bTaTbl
padunk dyHKUMM nepecekaeT ocb X OAMH pas, c/lefoBaTeslbHO, YpaBHEHME WMeeT OoAWH KopeHb. o rpaduky rpy6o
npubAnXEeHHO MOXHO onpeaenuTs, YyTo X = 0,8.



6) Ao6aBuTb B NporpaMMy YucneHHbIX METoA NOJIOBMHHOIO AesieHus
6.1) Heo6xoaAMMO NpMBECTN Hally NPoOrpamMMy K crlefylollemMy Buay:

...ANn4a 3TOro Agenaem cneayrwulee:

Width -> 632 (wupuHa dopmsbl)

Caption -> KoHew oTpeska (A): (Ha3BaHvne HaaNucn)
Left -> 428 (oTcTYyn Hagnucu oT neBoro kpas hopMbl)
Top -> 25 (oTCcTyn Hagnucu oT BepxHero kpas dopmbl)

Caption -> KoHel oTpe3ka (B): (HasBaHWe HaanucK)
Left -> 428 (oTCTYn HagnucK oT NeBoro Kpas hopMbl)
Top -> 59 (oTcTyn HaanucKu OT BepxHero kpasi hGopMbl)

Caption -> TouHocTtb (E): (Ha3BaHue Haanucu)
Left -> 428 (oTcTyn Haanucu oT nesoro Kpas GopMbl)
Top -> 93 (0oTCTyn HaANWCK OT BEPXHEro Kpas MopMbl)

Caption -> PesynbTaT (X): (Ha3zBaHuWe HagnucuK)
Left -> 428 (oTcTyn OT NeBoro kpas hopMbl)
Top -> 128 (oTCcTyn OT BepXxHero kpasi hopmbl)

Left -> 560 (oTcTYyn OT NeBoro kpas hopMbl)
Top -> 16 (oTCcTyn OT BepxHero kpasi dopmbl)
Width -> 60 (wwnprHa TeKCTOBOro nons)
Text -> (ocTaBuUTb Nose NycTbiM)

Left -> 560 (oTcTyn OT NeBoro kpas Gopmbl)
Top -> 48 (oTCcTyn OT BepxHero kpas hopMbl)
Width -> 60 (wnprHa TEKCTOBOro nons)
Text -> (ocTaBuTb NosE NYCTbIM)

Left -> 560 (oTcTyn OT NeBoro kpas hopMbl)
Top -> 84 (oTcTyn OT BepxHero kpasi dopmbl)
Width -> 60 (wwnprHa TeKCTOBOro nons)
Text -> (ocTaBWUTb Nose MNycTbiM)

Left -> 560 (oTcTyn OT NeBoro kpas Gopmbl)
Top -> 119 (oTCTyn OT BepxHero kpas gopmbl)
Width -> 60 (wnprHa TEKCTOBOro nons)

Text -> (ocTaBuTb Nos€ NYCTbIM)

Caption -> YncneHHble MeToAabl (Ha3BaHMe KHOMKW)
Left -> 440 (oTcTyn OoT NeBoro kpas hopmbl)

Top -> 176 (oTcTyn OT BepxHero kpasi dopmbl)

Width -> 160 (LwnpuHa KHOMKM)



6.2) Janee Heobx0AMMO HanucaTb KOA NpPOrpaMMbl, KOTOPbIN 6yAeT BbIMOMHATLCS MPU HaXXaTuM Ha KHOMKY «YuUcneHHble
meToabl». [1/19 3TOro Aenaem ABOMHOM LWEeNYoK MbIWKOW No KHoMKe. Ha nepBbii NnaH nepenget okHo «PepgakTop

MCXOQHOro KoAa>» CoO C/eAylouWmM KOAOM:

procedure TForm1.Button2Click(Sender: TObject);
begin

end;

...nMpnBoAnM €ro K cneaywuemy smnay:
procedure TForm1.Button2Click(Sender: TObject);
Var a,b,c,e:real;

begin
a := strtofloat(editl.text);

b := strtofloat(edit2.text);
e := strtofloat(edit3.text);
Repeat

c:= (a+b)/2;

if (a*a*a - cos(a))*(c*c*c - cos(c)) < Othenb :=celsea :=c;
Until (b-a) / 2 < e;

Edit4.text : = floattostr((a+b)/2);
end;

7) Haxkatb kHonky F9 (nmpou3ongetr KOMNUASUMS U 3anyCK NporpaMmbl Ha BbIMOIHEHME)
7.1) HaxaTb B OKHe nporpammbl KHOMKy «MocTpouTb rpaduk>, 3atemM BBecTu B none «Havano orpeska (a)>» 3HayeHue 0,
BBeCcTn B none «KoHel orpeska (B)> 3HauveHune 1, BBecTn B none «TouyHoctb (E)>» 3HaueHne 0.001 1 HaxkaTb KHOMKY
«YucneHHblie MeToAbI» M NOCMOTPETb Ha pe3ynbTaT, PacnofioXXeHHbIN B none «PesynbraT (X)>». 270 1 6yaeT TOUHbIN

KOpPEHb peLleHns Hallero ypaBHeHuUs

Kowell oTpeska (A): 0
KoHel oTpe3ka (B): !
TouHoCTb (E): 0.001

PesyneTar (X): 0.86621

YUcneHHble MeTOAbI

MNocTponTh rpapuk



