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Qt — kpocc-nnaTopMeHHbIi MHCTpyMeHTapuii pa3paboTku 10
Ha sA3blke nporpammupoBanmns C++.
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Jlnuexsnm

o Qt Commercial
e GNU GPL
o GNU LGPL
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[lpenmyuiectBa nepen apyrummn peiiMBopKamm

O6beKTHO-OpPNEHTMPOBAHHASH apXUTEKTYpa brubnmoTeku.
OTKpbITOCTb.

KpoccnnatdopmeHHOCTb.

OTnuyHast goKymeHTaLms.

Obusnve npnmepos.

MHOXKeCTBO roTOBbIX KJ1aCCOB ” METO0B.
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KoMnoHeHTbI

e QtCore

o QtGui

o QtWidgets
@ QtNetwork
@ QtOpenGL
e QtSql
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HAuctpunbyuns

WNcxomHblii Kog:

e git://code.qt.io/qt/qt5.git

@ https://ftp.osuosl.org/pub/blfs/conglomeration/
qt5/qt-everywhere-opensource-src-5.15.6.tar.xz

@ https://github.com/qt/qt5

Windows, MacOS X:

@ Online-ycTaHoBuwuk

e Offline-ycTaHoBLymk
(http://www.mirrorservice.org/sites/download.
gt-project.org/official_releases/qt/5.12/5.12.0/
qt-opensource-windows-x86-5.12.0.exe)

o Offline-ycravoBuk (http://www.mirrorservice.org/
sites/download.qt-project.org/official_releases/
qt/5.12/5.12.0/qt-opensource-mac-x64-5.12.0.dmg)

Mepep 3anyckom offline-ycranosumka Heobxoanmo
OTKJIIOYUTb CeTb UHTEPHET.
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Huctpubyums Windows

Bepcus 5.12 ana Windows:

@ http://www.mirrorservice.org/sites/download.
qt-project.org/official_releases/qt/5.12/5.12.0/
qt-opensource-windows-x86-5.12.0.exe

@ https://csspbstu-my.sharepoint.com/:u:
/g/personal/glazunov_vv_spbstu_ru/
EZPSHI7ND1RJuYPZxPmUuaQBBgyBqNRtcgAG3jo5C121Ig7e=
c2PovN

B ycTaHoBLmKke MOXHO BbIbpaTh cbopky nnbo ana paspaboTku B
Visual Studio (MSVC 2017), nanbo ans paspabotkn B Qt creator
(MinGW). MNpu Beibope MinGW — He 3abyabTe noctasnTb
komnunstop MinGW 7.3.0. Mpu paspabotke B Visual Studio, uepes
ynpaBieHnsi paclumpeHnsiMm Heobxoagnmo ycranosuts «Qt Visual
Studio Tools», rae B HacTpoiikax nponucaTb NyTb K chaiiny
gmake.exe.
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Huctpubyumns apyrue OC

Ccebinkn Ha guctpubyTtne ans MacOSX (Qt creator):

@ http://www.mirrorservice.org/sites/download.
qt-project.org/official_releases/qt/5.12/5.12.0/
gt-opensource-mac-x64-5.12.0.dmg

@ https://csspbstu-my.sharepoint.com/:u:
/g/personal/glazunov_vv_spbstu_ru/
EcSSpwlraCNPv1PO01QWCrIBg2jhEoE_XiOvgJI-AKTpJA7e=
GsCnF9

B Linux nakeT HasblBaeTCs B 3aBUCUMOCTU OT AUCTpubyTuBa,
Hanpumep, B Debian/Ubuntu — 3710 qt5-default nnmn qt6-base-dev.

TexHonorust OO


http://www.mirrorservice.org/sites/download.qt-project.org/official_releases/qt/5.12/5.12.0/qt-opensource-mac-x64-5.12.0.dmg
http://www.mirrorservice.org/sites/download.qt-project.org/official_releases/qt/5.12/5.12.0/qt-opensource-mac-x64-5.12.0.dmg
http://www.mirrorservice.org/sites/download.qt-project.org/official_releases/qt/5.12/5.12.0/qt-opensource-mac-x64-5.12.0.dmg
https://csspbstu-my.sharepoint.com/:u:/g/personal/glazunov_vv_spbstu_ru/EcSSpwlraCNPvlP0O1QWCrIBg2jhEoE_XiOvgJI-AKTpJA?e=GsCnF9
https://csspbstu-my.sharepoint.com/:u:/g/personal/glazunov_vv_spbstu_ru/EcSSpwlraCNPvlP0O1QWCrIBg2jhEoE_XiOvgJI-AKTpJA?e=GsCnF9
https://csspbstu-my.sharepoint.com/:u:/g/personal/glazunov_vv_spbstu_ru/EcSSpwlraCNPvlP0O1QWCrIBg2jhEoE_XiOvgJI-AKTpJA?e=GsCnF9
https://csspbstu-my.sharepoint.com/:u:/g/personal/glazunov_vv_spbstu_ru/EcSSpwlraCNPvlP0O1QWCrIBg2jhEoE_XiOvgJI-AKTpJA?e=GsCnF9

Komnunsuyms

Mony4nTe ncxoaHbIfi KOA NN pa3apxMBMPOBaTb

Start > Programs > Visual Studio 2019 > Visual Studio
Command Prompt.

cd /d C:\Qt\version
configure -debug-and-release -opensource

nmake
Qt > Qt Options > Qt Versions > Add
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VcKopeHre KoMNuasiuum

@ Download jom https://github.com/qt-labs/jom
e Extract to C:\jom

e Bmecto nmake ucnonsayiite C:\jom\jom.exe -j 4 , rae 4 —
4MCNo Afep npoueccopa.
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HokymeHTaymsa

@ Qt Assistant

@ YaCTU4HO-NepeBefeHHast AOKYMEHTaLus
http://doc.crossplatform.ru/qt/

e examples && demos
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Cbopka nNpuIoXKeHWii:
@ gmake -project
@ gmake
@ nmake

Nnn gns Visual Studio:
@ gmake -project
@ gmake -tp vc

@ OTkpbITb nony4ymswuiics .vcproj B VS.
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#include <QApplication>
#include <QLabel>

int main(int argc, char xxargv)
{
QApplication app(argc, argv);
QLabel xlabel = new QLabel("HelloyWorld!");
label —>show () ;
return app.exec();
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DopmaTuposaHune HTML

QLabel xlabel = new QLabel ("<h2><i>Hello</i
> <fontycolor=red>World!</font></h2>") ;
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CurHanel u cnoTsl

#include <QApplication>
#include <QPushButton>

int main(int argc, char xxargv)

{

QApplication app(argc, argv);
QPushButton xbutton = new QPushButton("Quit");
QObject :: connect (button, SIGNAL(clicked()),
&app, SLOT(quit()));
button—>show () ;

return app.exec();
by
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MexaHusm curHanoe n cnoToB

CurHansl u cnoTbl — 3To pyHAAMEHTaNbHBIA MexaHu3m Qt,
MO3BO/IAOLLNIA CBsi3bIBAaTb 0ObEKTHI ApYr ¢ ApyroM. CBsisaHHbIM
0bbeKTaM HeT HeobXofMMOCTH HTO-NNDO «3HaTb» APYr O Apyre.
CurHansl 1 cnoTbl ropasgo yaobHee MexaHunsma pyHKLMi
obpatHoro Bbi3oBa (callbacks) u yeTko BnuckIBatOTCS B KOHLENLMIO

OOTT.
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MexaHusm curHanoe n cnoToB

[ns ncnonb3osaHns 3Toro MexaHusMa obbaBaeHne Kiacca
[OJ/DKHO copiepaTb cneymnansHblii Mmakpoc Q  OBJECT Ha
crepytoLeli CTpoke Nocsie KJlo4YeBoro Cioga class:

class MyClass {
Q OBJECT

public:

1

Mocne makpoca Q OBJECT He Hy»HO CTaBUTb TOYKY C 3ansTOiA.
Mepea BbinonHeHnem komnunsiumu, Meta Object Compiler (MOC)
aHaNU3MpyeT Takme KJacCbl 1 aBTOMATMYECKN BHEAPSIET B HUX BCHO
HeobxoanMmyto nHdopmauuio.
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Curnan moxet BbITb onpegeneH crieaytowuM obpasom:

class MyClass: public QObject {
Q_OBJECT

public:

signals:
void mySignal();

+

TexHonorust OO



[ns Toro 4TobbLI MHMUNMMPOBATL CMrHAM (BbICAATL CUMHAN) HYXHO
NMNONbL30BaThb KJOYEBOE CJIOBO emit.

CurHanbl MOTyT MCMNOIL30BATL MapaMeTpbl AJisi Nepefaqm
[OMNOSIHUTENLHON nHopMaLuK.

void MyClass ::sendMySignal()
{

}

emit mySignal () ;
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CnoTbl NPaKTUYECKN NAEHTUYHBI ODbIYHBIM YIEHaM-METOAAM
C++, npu ux obbABAEHUN MOXHO WCNONBL30BaTh CTaHAAPTHbIE
cneuundpmkaTopsl goctyna public, protected unm private.

class MyClass: public QObject {
Q_OBIJECT

public slots:
void mySlot()
{

}
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COG,L'I,VIHeHVIe CrHanoB N CIOTOB

[ns coeanHeHnsi CUTHAMOB 1 CNIOTOB MOXKHO MCMOJIb30BaTh
cTaTuyeckuii MeTog connect, onpegenerHblii B knacce QObject.
OavH curHan MoxeT bbITe COeaUHEH CO MHOTVMMM CNOTaMK, a Tak
)K€ MHOXXECTBO CUTHAJIOB MOTYT ObITb COeAUHEHbI C €AUHCTBEHHBIM
ClI0TOM.

B obwem Buge coeanHeHne BbIFISANT Cleaytowmm obpasom:

connect(sender, SIGNAL(signal), receiver, SLOT(slot
));

connect(sender, &Sender::signalMethod, receiver, &
Receiver ::slotMethod);

sender un receiver — 310 ykazatenu Ha QObject.

signal n slot — curnatypbl curHana n cnora.

Sender n Receiver knaccbl B KOTOpbIX peasin3oBaHbl CUTHAN 1 CIOT
C OAMNHAKOBOI CUTHATYPOIA.
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COG,L'I,VIHeHVIe CrHanoB N CIOTOB

[Mprmep coegnHeHus:

QObject :: connect (spinBox, SIGNAL(valueChanged(int))
, slider , SLOT(setValue(int)));

QObject :: connect (spinBox, &QSpinBox::valueChanged,
slider , &QSlider::setValue);
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Pa3'be,D,VIHeHVI€ CNrHanoB N CNOTOB

MeTog disconnect MOXXHO MCnonb30BaTh A5t TOro, YTOOLI yaanuThL
COeAVHEHNE MEXIY CUTHANOM U CJIOTOM.

disconnect(sender0, SIGNAL(overflow()), receiverl,
SLOT(handleMathError()));

Ha npakTuke npsimoii Bbi3oB disconnect mcnons3yeTcst pegko, Tak
Kak Qt aBTOMaTMYeCKM yaansieT BCe COeAMHEHNS NPW yaaneHnn
0bbEKTOB.
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CurHanel u cnoTsl

#include <QApplication>
#include <QHBoxLayout>
#include <QSlider>
#include <QSpinbox>

int main(int argc, char xxargv)

{

QApplication app(argc, argv);
QWidget *window = new QWidget;
window—>setWindowTitle ("Age:,");
QSpinBox xspinBox = new QSpinBox;
QSlider xslider = new QSlider(Qt:: Horizontal);
spinBox—>setRange (0, 130);
slider —>setRange (0, 130);
QObject :: connect (spinBox, SIGNAL(valueChanged(int))

slid,er , SLOT(setValue(int)));
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CurHanel u cnoTsl

QObject :: connect(slider , SIGNAL(valueChanged(int)),
spinBox , SLOT(setValue(int)));
spinBox—>setValue (35);
QHBoxLayout xlayout = new QHBoxLayout;
layout—>addWidget (spinBox);
layout—>addWidget(slider);
window—>setlLayout(layout);
window—>show () ;

return app.exec();
}
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Basosbiii knacc QObject

PyHpameHT Qt — 3T0 06BEKTHO-OPNEHTPOBAHHAS MOLEb.
AbcontoTHoe BoNbLLIMHCTBO Knaccos - 3To HacnegHukn QObject.
HaHHbili 6a30BbIVi KNACC COAEPXKNT NOAAEPXKKY OCHOBOMOJMAratoLmnx
MEXaHW3MOB, KOTOPbLIE aKTUBHO WCMOJIb3YHOTCS NMOTOMKAMM:

@ CurHasbl U CAOThI
MeTaunHopmauus

nepapxmm obbEKTOB
cobbITus, punbTpbl CObLITUIA
CBOWACTBa

npueeneHne Tnnos

Talimepsbl
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Basosbiii knacc QObject

QObject B kauyecTBe npeaka Npu OpraHM3aLnNm MHOXXECTBEHHOMO
HacC/ef0BaHUS MpeanosiaraeT ABa OrpaHNYEeHus:

e B nepeune npegkoe QObject (nnn ero noTomok) fosxeH
ObITb 0bBbSABMIEH NEPBLIM.

@ Tonbko oanH 13 nNpeakos MoxeT bbiTk HacnegHukom QObject.

ObbekTbl knacca QObject (1 ero NOTOMKOB) Hesb3st
HenocpeACTBEHHO KOMMPOBATb UM NEpPefaBaTh Kak 3HAYEHUs Tak
KaK 3TO MPOTUBOPEYNT MHOTUM KJIKOHEBLIX OCODEHHOCTSIM, TaKnUM
KakK MepapXnyeckune CTPYKTYpbl, MPUBSI3KA CUTHANOB,/CNIOTOB.
KoHcTpykTop konuposaHusi n onepatop npuceaneanus QObject
obbsaBneHbl NycTeiMu ¢ nomoubto Makpoca Q DISABLE COPY
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MeTanHdopmauusa B knaccax Qt

MeTanHdopmMaLuns coaepxnT:
@ JaHHble O Knacce
@ MHOPMaLMIO O HACeA0BaHNN
@ uHdopMaumto o croTax/curHanax

[ns xpaHeHnst MeTanHpopMaLuy UCNOb3YeTCs Knacc
QMetaObject, obvekTom koToporo enageet QObject.
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MeTanHdopmauusa B knaccax Qt

MonyunTs ykasatens Ha QMetaObject moxHo ¢ nomowkio MeToaa

metaObject():
// obj — obvekT knacca notomka QObject
if ( obj—>metaObject()—>className() = QString("
FirstClass") )
{
// obj ssnsercs obvekTom knacca FirstClass
}
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MeTanHdopmauusa B knaccax Qt

[ns npoepkn nHgOpMaLMn 0 HaCIEAOBAHNN MOXKHO
Bocnonb3osateest MeTogom QObject::inherits():

// obj — obvekT knacca notomka QObject

if( obj—>inherits ("QAbstractButton") )

{

QAbstractButton* button = static_cast<
QAbstractButton*>(obj);
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MeTanHdopmauusa B knaccax Qt

Toxe caMoe MOXHO cAjeflaTb BOCMOJ/Ib30BaBLLMNCh
qobject cast<T>:

QAbstractButtonx button = qobject cast<
QAbstractButtonx>(obj);

if ( button )

{

}

qobject cast — siBnsietcs aHanorom dynamic cast, HO He Tpebyet
skatoveHnst RTTI u gnsa nacnegnukos QObject knacca paboTaert
HaMHOro bbicTpee.
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Nepapxnn obbekTos B Qt

[ns noctpoerunsi nepapxuii HeobXoANMO NCMOAbL30BaTh KACChl,
poxaeHHble oT QObject. ObbekTbI K1aCCOB [O/KHBI CO34aBaTLCA
OVHAMUYECKN.

Knacc QObject conepxut peannsaumnio Bcex HEOBXOAUMBIX
METOLOB AJisi OpraHu3auuu nepapxmii 0bvekTos. KoHCcTpykTOp
QObject BbirnsaguT cneaytowmm obpasom:

QObject (QObject xparent=0);
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Nepapxnn obbekTos B Qt

OpfHO 13 OCHOBHBIX LOCTOMHCTB Mepapxuii 06bEKTOB — 3TO
aBTOMAaTUYECKOE YAAJIEHNE BCEX LOYEPHUX OOBLEKTOB MpU yaaseHun
KOpHEBOro obbekTa. Pa3paboTunky [OCTAaTOYHO yAanuTb TONLKO Te
0bBEKTBI, KOTOPLIE SIBASIIOTCS BEPLUMHAMM.
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Nepapxnn obbekTos B Qt

MeTtogbl QObject ansa pabotbl ¢ nepapxusimu:

setParent() — nosBonsieT 3agaTh HOBOrO POAUTENSI.
parent() — BO3BPALLAET yKa3aTesb HA TEKYLLErO POAUTENSI.

children() — Bo3BpalyaeT ykasatenb Ha CNUCOK AOHEPHUX
0bBbeKTOB.

findChildren() — nosBonsiet uckaTb fouepHne obbEKTLI MO
NMeHN (MOALEPXKNBAIOTCS PETYNISIPHBIE BbIPAXKEHS).

dumpObjectinfo() — oTobpaxkaet oTnagouHyto nHopmaumo
06 nepapxun.

setObjectName()/objectName() — 3agats/nony4nts nms
obbekTa.
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ObpaboTka cobbiTuii B knacce QObject

CobbITust MCNONL3YIOTCS A1t OMOBELLEHUSI OB BEKTOB O
BO3HUKHOBEHUM /N3MeHeHNN Kaknx-1mbo cutyauuii. OcHOBHBIMY
NCTOYHUKAMMN CODLITUI SBNAIOTCA SNEMEHTbI NOAb30BaATENLCKOrO
nHTepdeiica, KpOMe TOro CyLECTBYIOT CODbITUS, FreHepupyemble
cncTemHbiMy obbekTamu (Hanpumep, Talimepamu). B obuwem
c/lydae, cpasy nocie BO3HWKHOBEHWS, CODbITUE MOMELLAeTCs B
ouepelb Ans AanbHeliwein obpaboTku.
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Taiimepbl knacca QObject

Knacc QObject cogepxut BCTpOEHHbIE TaliMEPLI, KOTOPbIE
NO3BOJISIIOT OPraHN30BaTh NEPUOAUHECKOE NOBTOPEHME
onpeaeneHHbix geicteuii. [Ina ncnonssosaHus taiimepos QObject
COLEPXXNT CrleaytoLme MeToabl:

e int startTimer( int interval )

e virtual void timerEvent( QTimerEvent* event )

e void killTimer( int id )
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Taiimepbl knacca QObject

Ob6bekt QObject nossonsieT cozgaBaTb MHOXECTBO Talimepos. [lpu
peannsaunm noToMKa TaliMepbl MOTyT BbITb 3anyLieHbl
cnegyowmnM obpasom:

void MyObject :: beginPolling()

{
timerl = startTimer( 1000 ); // Kaxayro cekyHzy
timer2 = startTimer( 60000 ); // kaxgyro mMuuyty
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Taiimepbl knacca QObject

Mpun sTom BUpTyanbHbIi MeTog timerEvent() gomxen pelicteoBaTh
B 3aBUCUMOCTI OT WAEHTUNKATOPa BbI3bIBaOLLEro TaiMepa:

void MyObject :: timerEvent( QTimerEventx event )

{

switch( event—>timerld () )

{

case timerl:

// execekyHpHoe pericTBue
break;

case timer2:
// exemMuHyTHOe pelicTBue
break :

default:
break;
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