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BBefeHune m CurHasbl U CNoThbl
HA Hauano paboTbl m KomnoHoska GUI
®m YcTaHoBKa m CraHfapTHble ananoru
m [lepBas nporpamma m [lonb3oBaresnbCckne guasnoru
®m KOHCO/IbHOE NpU/IoXeHne m [peobpa3oBaHne BUOKETOB
H OcHoBbI pa3paboTku m Table widget

QT-NpunoxeHuni B Bubnvorpaduryecknii cnmcok



BeepaeHue

BeepgeHve
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Beepenve

BBepgeHune

Urto Ttakoe QT (KbtoT)?

@ KpoccnnathopMeHHbIli hpeliMBOpK 418 pa3paboTKu NPUIOXKEHUA Ha
C++

@ Ha6op knaccos ans GUI, XML, Network u gp.

@ Bubnuoteka gna mHoxectsa nporpamm (KDE, Skype, VLC Player,
VirtualBox, Mathematica, Google Earth)

Moppaepxka: Unix, Linux, Windows, Mac OS X, Android, iOS,
Embedded....
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Beepenve

BBepgeHune

Mopaepxka IDE:

@ QTCreator
@ Eclipse
@ MS Visual Studio

[MporpaMmmbl MOTyT KOMNUINPOBATLCA U3 KOMaH,U,HOVI CTPOKW.
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Beepenve

BBepgeHune

MopaynbHas apxuTekTypa:

@ Qt Core - 6a3oBasi, non-GUI (hyHKLMOHAIbHOCTb

@ Qt GUI - ocHOBbI pa3paboTkn npunoxeHuii c GUI

@ Qt Multimedia - pa6ota c mynstumegua (ayguo, BUAEO, pagmno, kKamepsbl
nnp.)

@ Qt Network - nogaepxka cetu

@ Qt QML - nopgpepka a3bikos QML 1 JavaScript

@ Qt SQL - nogaepxka nHtepdcpeiica c CYB/[,

@ Qt Test - MmogfepxKa MOAYbHOMO TECTUPOBAHUSA

@ Qt WebKit - obecneueHne 6paysepHoro sapa

@ Qt Widgets - paclumpeHue 61nbnmoTekv BUIKETOB

LTaHiok A.A. OcHosbl pa6omsi ¢ QT 6154



Beepenve

BBepgeHune

MogysibHas apxXuTekTypa:

@ Qt Bluetooth - onepauwuu ¢ npotokosiom Bluetooth
@ Qt OpenGL - nogaepxka pabotbl ¢ OpenGL

@ Qt Sensor - paboTa ¢ CEHCOPHbLIMK YCTPONCTBaMU
@ Qt XML - nogaepxka pabotbl ¢ XML-gokymeHTamu

Cratuctuka: 6onee 500 knaccos 1 10000 dhyHKLMIA.

MocnegHAsa Bepcua Ha Havano 2015 roga: 5.4
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Beepenve

BBepgeHune

Web- calit:http://www.qt.10/

OCHOBHbIE KOMMaHWK, BNageBLIMe TOproBoii Mapkoi QT:
@ Trolltech
@ Nokia
@ Digia

JnueHsnum:

KommepuecKas - NofHbIVi KOHTPO/b HaZ, KOAOM, A0M. NOAAEPXKA,
WNHCTPYMEHTbI.

B CBoGogHas - ncnosnbayetcsa GPL.
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http://www.qt.io/

B Hauasno pabotbl
m YCTaHOBKa
m [epBasd nporpammMa
m KoHCO/bHOE npuioxeHve
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Hauano pa6otb!
[ Je]

YctaHoBKa B Linux

3arpyxaetcs ycTaHOBOYHbI dhaiin ¢ caiita
https://www.qt.io/ru/download

H YcTaHoBOYHOMY haiiny AaroTcs npasa Ha BbINOSIHEHWe, HanpuMep
chmod +x qt-install.run

H 3anyckaetcs online-yctaHoska, Hanpumep .Iqt-install.run

B YctaHoBuTb SDK (ans npaBunbHoin paboTtel gmake): apt-get install
qt-sdk (komaHga yctaHoBkuM B linux ubuntu)
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https://www.qt.io/ru/download

Hauano pa6otb!
oe

YctaHoBKa B Linux

Cxema nocTpoeHns NPUIoKEHUS:

gmake -project Create Initial gapp.pro

e mm
qmake Makemél
P ;
! '
— ! !
makerie E—1
if needed | : =
- headers | nther. !
libraries!
| ! !
! [
| ! !
! 1
make, gmake, [f= === == ===
or nmake
make dist
(7 libgapp.lib
~, libgapp.so
_
template=app template=lib gapp.targz
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Hauano pa6otb!
@000

MNepBas nporpaMmma

Cospaem chaiin first.cpp B katanore first:

#include <QApplication>
#include <QTextEdit>
int main(int argv, char **args)

{
QApplication app(argv, args);
QTextEdit textEdit;
textEdit.show();
return app.exec();

}
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Hauano pa6otb!
0®00

MNepBas nporpaMmma

[nsa co3gaHns npoekTa 3anyckaem B katasnore first
gmake -project

O6pasyeTcs daiin first.pro:

TEMPLATE = app

TARGET = first

INCLUDEPATH += .

SOURCES += first.cpp

[obasnsiem cTpoky (nocne INCLUDEPATH):

QT += widgets
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Hauano pa6otb!
{e]e] o]

MNepBas nporpaMmma

Co3paem Makefile:
gmake
Komnunupyem:
make

3anyckaem:

./first
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Hauano pa6otb!
ooo0e

MNepBas nporpaMmma

Pesynetart (B linux ubuntu):
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Hauano pa6otb!
@0

KoHconbHOe npunoxeHuve

B QT MOXHO co3gaBaTb KOHCO/IbHbIE NPUIOXKEHUS:

#include <QCoreApplication>
#include <iostream>

using namespace std;

int main(int argc, char *argv[])

{
QCoreApplication a(argc, argv);
cout<<" hello world"<<endl;
return a.exec();

}

Kapkac npunoxeHuss QCoreApplication He npegnonaraet rpacuyeckoro
OKHa, M03TOMY PeAakTMpPOBaTb NPOEKTHBbIV haiil He HY)XXHO
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Hauano pa6otb!
(o] J

KoHconbHOe npunoxeHuve

AnsTepHaTuBsa:

#1include <QDebug>

int main(int argc, char *argv[])

{
qDebug() <<"Hello World"<< endl;
return 0;
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

CurHanbl 1 cnoTbl
KomnoHoeka GUI
CtaHfapTHble ananoru
Monb3oBarensckme guasnoru
MpeobpaszoBaHne BUOAXETOB
Table widget

H OcHoBbI pa3paboTku
QT-NpunoxeHuni
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
@00000000

CurHanbl N cnoTbl

CurHanbl 1 CNOTbl UCMOMb3YHOTCA O/19 CBA3UN MexXay o6bekTamm.

CurHasibl - METOABI, OCYLLECTB/SAOLLME NEPECHIIKY COOGLLEHUI OT 0fHOM0
o6bekTa K Apyromy

CnoTbl - MeToApl, NPUHUMAIOLLIME CUTHaUTBI

Cnort BbI3blBaeTCA Korga Bblpa6aTbIBaeTCﬂ CUrHasi, ¢ KOTopbiM OH CBA3aH
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
O@0000000

CurHanbl N cnoTbl

I Objectt ™\ connect( Object1, signal1, Object2, slot1)

connect( Object1, signal1, Object2, slot2 )
signall
slot1
slot2
{ Object3
signalt connect( Object1, signal2, Object4, slot1)
Objectd )
slot1
L slotl

slot2
slot3
connect( Object3, signal1, Object4, slot3) ;J
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e] le]e]ele]e]e]

MpunoxeHue Notepad

PaccmoTtpum npunoxeHne Notepad

BHauane paspaboTaem 3arofI0oBOYHbIM dalin okHa:

#include <QWidget>
#include <QTextEdit>
#include <QPushButton>
class Notepad : public QWidget
{
Q_OBJECT
public:
Notepad(QWidget *parent = 0);
private slots:
void quit();
private:
QTextEdit *textEdit;
QPushButton *quitButton;
}s
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e]e] le]elele]e]

MpunoxeHue Notepad

®daiin notepad.cpp c peanvzauueli METOLOB:

#include "notepad.h"

#include <QVBoxLayout>

#include <QApplication>

Notepad: :Notepad(QWidget *parent) {
textEdit = new QTextEdit;
quitButton = new QPushButton(tr("Quit"));
connect(quitButton, SIGNAL(clicked()), this, SLOT(quit()));
QVBoxLayout *layout = new QVBoxLayout;
layout->addWidget(textEdit);
layout->addWidget(quitButton);
setlLayout(layout);
setWindowTitle(tr("Notepad"));

}

void Notepad::quit() {

QApplication::exit();
}
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]o]e]e] Jelele]e]

MpunoxeHue Notepad

dainn main.cpp:

#include "notepad.h"
#include <QApplication>
int main(int argc, char*argv[])

{
QApplication a(argc,argv);
Notepad note;
note.show();
return a.exec();
}
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e]e]e]e] lele]e]

MpunoxeHue Notepad

®daiin npoekta notepad.pro co3gaem BpyuHyto:

HEADERS = notepad.h
SOURCES = notepad.cpp \
main.cpp

QT += widgets

Komnunvpyem npoekT:

gmake
make

LTaHiok A.A. OcHosbl pa6omsi ¢ QT 24154



OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0O00000e00

MpunoxeHue Notepad

Pesynkrart:

MpveeT!

Quit
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25/54



OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
000000080

MOC - MeETA0OBEKTHbI KOMAUAATOP

MeTa-06bEKTHBI KOMIMASATOP, MOC, - NporpamMmma, kotopas obpabaTsiBaeT
pacwmpeHns C++ ot Qt.

VIHCTpYMEHT MOC YMTaeT 3aronoBoYHbIi daiin C++. ECAvM OH HaxoauT O0gHO
nnu 6onee 06bABEHWI KNACCOB, KOTOpble cofepxaT Makpoc Q _OBJECT, To
OH nopoxaaeT thainn nucxogHoro koga C++, cogepxatmin MeTa-06bEKTHBIN KOA,
[ON1s1 3TUX KNacCcoB.

MeTa-06bEeKTHBIN Ko TPebyeTcsi MEXaHN3MY CUMTHa/10B 1 C/I0TOB,
MHhopMaLMK O TUME BPEMEHW BbINOSTHEHNS U CUCTEMbI AVMHAMUYECKUX
CBOIACTB.
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
O0000000e

C yyeTom rcnonb3oBaHua MOC, cxema NoCTPOeHUs NPUMIOXEHNA HEMHOIO
MeHAeTCcA:

1
<uma>.h B_,\ moc
(O_OBJECT, - (Meta Object
slots, signals) Compiler)

peantsauua
BCMOMOTATENBHEX
meToaos Qt

<MMA=.CPp
(peEanuazumMs
HOpPMEl KNAccamu
Qat)

| A C++ komnunsaTop [

KOMNOHOBLWIHK

HcnonHaeman
nporpaMma
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
@00000

KomnoHoBka GUI

[19 KOMNOHOBKN BU)KETOB UCMO/b3YIOTCA CreunasibHble Kacchl
KOMMOHOBKA

@ QHBoxLayout - ropn3oHTasIbHOE PaCroNoXeHve.

@ QVBoxLayout - BEpTUKa/IbHOE pacrnonoxeHue.

@ QGridLayout - AByMepHOE pacronoxeHve.

@ QFormLayout - pacnonoxeHue B gga ctonbua (kak Ha 6naHkax).
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0O@0000

KomnoHoBka GUI

MpumMep KoZa c KOMMNOHOBKOIA:

QWidget *window = new QWidget;

QPushButton *buttonl = new QPushButton("One");
QPushButton *button2 = new QPushButton("Two");
QPushButton *button3 = new QPushButton("Three");

QHBoxLayout *layout = new QHBoxLayout;
layout->addWidget(buttonl);
layout->addWidget(button2);
layout->addWidget(button3);

window->setLayout(layout);
window->show();
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e] le]ele]

KomnoHoBka GUI

Mpumep ncnonb3osaHna QGridLayout:

QWidget *window = new QWidget;

QPushButton *buttonl = new QPushButton("One");
QPushButton *button2 = new QPushButton("Two");
QPushButton *button3 = new QPushButton("Three");
QPushButton *button4 = new QPushButton("Four");
QPushButton *button5 = new QPushButton("Five");

QGridLayout *layout = new QGridLayout;
layout->addWidget(buttonl, 0, 0);
layout->addWidget(button2, 0, 1);
layout->addWidget(button3, 1, 0, 1, 2);
layout->addWidget(button4, 2, 0);
layout->addWidget(button5, 2, 1);

window->setLayout(layout);
window->show();
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e]e] lele]

KomnoHoBka GUI

Pesynbrar:
| one |[ Two |
[ Three l
| Four || Fwe |
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0O000e0

KomnoHoBka GUI

Mpumep ncnonb3osaHns QFormLayout:

QWidget *window = new QWidget;

QPushButton *buttonl = new QPushButton("One");
QLineEdit *1ineEditl = new QLineEdit();
QPushButton *button2 = new QPushButton("Two");
QLineEdit *1ineEdit2 = new QLineEdit();
QPushButton *button3 = new QPushButton("Three");
QLineEdit *1ineEdit3 = new QLineEdit();

QFormLayout *layout = new QFormLayout;
layout->addRow(buttonl, lineEditl);
layout->addRow(button2, lineEdit2);
layout->addRow(button3, lineEdit3);

window->setLayout(layout);
window->show();
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
O0000e

KomnoHoBka GUI

Pe3ynerart:

One

Two
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
@0000

CraHgapTHble guanoru

CraHfapTHble AvMaior Ncnosb3yTcsa /151 Bbibopa NnapamMeTpoB: YKasaHus
UMeH oaiifIoB U T.M., @ Takke A/18 BbIBOAA Ha 3KpaH MHOPMAaLMOHHbIX
COOOBLEHWIA.

[nanor oTkpbITMA dhainna (Ha YTeHne 1 3annch):

QString fname_open = QFileDialog::getOpenFileName(this,
"Cnncok ctaHuun", "~/Data", "TXT Files (*.txt)");

QString fname_save = QFileDialog::getSaveFileName(this,
"Crnimcok cTtaHumn", "~/Data", "TXT Files (*.txt)");

[nanor gnsa oTkpbITUS halisioB BO3BpaLLaeT uMs cywecmsyroujezo daiina.
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0O@000

CraHgapTHble guanoru

Cpeay BapvaHTOB AUanoros Ans haios:
getExistingDirectory
getExistingDirectoryUrl
getOpenFileNames

getOpenFileUrl

getOpenFileUrls

getSaveFileUrl

OcHoBHOe oTinume pyHKumn ¢ cydpdonkcom Url - BOSMOXHOCTb paboThl €
CeTeBbIMY pecypcamu.
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0O0e00

CraHgapTHble guanoru

Knacc gnanora ans BbiBoga MHOPMaLMOHHbIX coobLeHnini QMessageBox

QMessageBox msgBox;
msgBox.setText("The document has been modified.");
msgBox.exec();

The document has been modified.

e
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e]e] le}

CraHgapTHble guanoru

Boree CroxHble cryyan TpebytoT HACTPOIKM KHOMOK 1 aHasins pesysbsrara

QMessageBox msgBox;
msgBox.setText("The document has been modified.");
msgBox.setInformativeText("Do you want to save your changes?");
msgBox.setStandardButtons(QMessageBox: : Save |

QMessageBox: :Discard |

QMessageBox: :Cancel);
msgBox.setDefaultButton(QMessageBox: :Save);
int ret = msgBox.exec();

The document has been modified.

Do you want to save your changes?

| Don't Save | | Cancel | [ Save J
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[e]e]e]e] }

CraHgapTHble guanoru

CraTnueckme uneHbl knacca QMessageBox UCNONb3yoTCs ANs BbiBoAa
COO006LLEeHWIA 6e3 co3aaHns aK3eMnspa

@ critical

@ information
@ question
@ warning

Hanumep:

QMessageBox: :information(this, "3aronosok", "TekcT coobuenua");
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
000000

Jo6aBneHue chopmbl Qt Designer

Mocne po6aBneHNs B NPOEKT HOBOW (DOPMbI, /151 €€ aKTUBM3ALMUN HYXHO
caenarb:

[o6aBuTb 3aronoBoYHbIV dhaiin HOBOIN hopMbI, HaNpUMep:
#include "ui_dialog.h"”

CosgaTtb ak3emnsap knacca QDialog u cBA3aTb ¢ onvcaHuem hopmel, a
NOTOM aKTVBU3NPOBATb:

Ui::Dialog dialog;

QDialog *qdialog=new QDialog();
dialog.setupUi(qdialog);
qdialog->exec();
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0@0000

Monb3oBaTenbCcKue guanoru

Monb3oBaTesibCKMe ANasIOr NPeACTaBsoT 13 cebsi (DOpPMbl, CO34aBaEMbIE
1 BbI3blBaeMble B Nporpamme noMyMo r/TaBHOTO OKHa.

B QCreator cywecTBytoT 2 pexuma gobasneHms HoBol hopMbl:

Knacc dhopmbl Qt Designer
B Popma Qt Designer

OcHOBHas pasHuLa B TOM, 4TO B NepBOM C/lyyae B Nporpammy fo6aBnsercs
NOJTHOLIEHHBII KNacc NS pyYHOro peaakTupoBaHus.
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[o]e] lelele]

Monb3oBaTenbCcKue guanoru

Ecnu nocne 3anosiHeHns BUOXKETOB, K HUM HY>XHO MOMAYyYnTb JOCTYN U3
rNaBHOroO OKHa:

Ui::Dialog dialog;

QString data=dialog.lineEdit->text();
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
[o]e]e] lele]

Monb3oBaTenbCcKue guanoru

BTopoii cnoco6: yepes gobaeneHve knacca

// dialog.h
#include <QDialog>
namespace Ui {
class Dialog;
}
class Dialog : public QDialog
{
Q_OBJECT
public:
explicit Dialog(QWidget *parent = 0);
~Dialog();
private:
Ui::Dialog *uti;

};
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
0000e0

Monb3oBaTenbCcKue guanoru

// dialog.cpp
#include "dialog.h"
#include "ui_dialog.h"”
Dialog::Dialog(QWidget *parent) :
QDialog(parent),
ui(new Ui::Dialog)

{
ui->setupUi(this);
}
Dialog: :~Dialog()
{
delete ui;
}
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA
00000e

Monb3oBaTenbCcKue guanoru

[Ana aktnsmsauun Takom (*)OprI B [TaBHOM OKHE:

Dialog *dialog=new Dialog();
dialog->exec()
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

MNpeo6pa3oBaHne BUAXETOB

PaccmoTpum npeo6pasoBaHne BUAKETOB Ha NpUMepe co3gaHns hopmbl €
rpadmkom dyHKLMK.

Byfem 1cnonb3oBaTb BUIXKET C caiTa www.qcustomplot.com

Asimpie dacaying sina function with fill sinc function with data points, Ademonsiration of saveral scatter point Demanstrating QCustomPlot's
and Its exponential envelope in red corresponding error bars and a 2-sigma styles versatility in styling the plot
configence band
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www.qcustomplot.com

OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

MNpeo6pa3oBaHne BUAXETOB

B npoekT fo6asnsem qcustomplot.h n gcustomplot.cpp.

B chaiine npoekta gobasnsem (ans QT 5)

QT += printsupport

Ha chopmy nomelaem Widget, a notom npeobpasyem ero K Tuny
QCustomPlot.
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

MNpeo6pa3oBaHne BUAXETOB

B koHCTpyKTOp hopMmbI € rpadhmkom fobasnsem:

QVector<double> x(500),y(500);
for(int 1=0;1<500;1++) {

x[1]=1+2;
y[1]=1og10(x[1])/1log106(2);

}

ui->widget->addGraph();
ui->widget->graph(0)->setData(x,y);
uil->widget->xAxis->setRange(2,360);
ui->widget->xAxis->setRange(1,10);
ui->widget->replot();
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

MNpeo6pa3oBaHne BUAXETOB

Pe3ynerart:

0
9
8
7
6F e
5
4
3
2
1

1
40 80 120 160 200 240 280 320 36

| Cancel | OK

LTaHiok A.A. OcHosbl pa6omsi ¢ QT 4854



OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

TaGnnUHbIA BUIKET

QTableWidget *table=new QTableWidget(N,M,this);
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

TaGnnUHbIA BUIKET

HacTtpaunaem Bugxet (pasmep 80x100, 6e3 3arofloBKOB CTPOK U CTOMOL0B).
Co3paem cogepxummoe ayeek (QTableWidgetitem) v yctaHaBnuBaem
CnyyaliHblii LBeT dhoHa

for(int n=0;n<100;n++)

{
int x=rand()%100;
int y=rand()%80;
QTableWidgetItem *item=new QTableWidgetItem();
item->setBackgroundColor(QColor(rand()%256,rand()%256,rand()%256));
ul->tableWidget->setItem(y,x,item);

}
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OCHOBbI pa3pa6oTku QT-NpUNoXeHNiA

TaGnnUHbIA BUIKET
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Nutepatypa

B Bubnvorpaduryecknii cnmcok
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Buonuorpadcuueckuii cnucok |

[
B

Buknnegusa
https://ru.wikipedia.org/wiki/Qt

BnaHwet, Cammepdung
Qt4 MNpoepammuposarHue GUI Ha C++ 2ed
2008

LLinee Makc
Qt 4.8. lMpoheccuoHa/ibHOEe npoespaMmmuposaHue Ha C++
2012

Mapk Cammepdung,
Qt lNpogpeccuoHasnbHoe npoepammuposaHue (High tech)
2011

AHppein BopoBsckuii
Qt 4.7+. lNpakmuyeckoe rpoepammuposaHue Ha C++
2012

Alan Ezust, Paul Ezust
Introduction to Design Patterns in C++ with Qt
2011
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Nutepatypa

Buonuorpaduueckuini cnucok li

@ Cnucok npumepos nporpamm Ha QT
http://doc.qt.io/qt-5/all-examples.html!
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