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KPATKHUE TEOPETUYECKHUE CBEJIEHW A

Qt

Qt (mpomsHocutes ['Kju:t] (kproT) Kak «cute»[7] unn HeodumansHo Q-T (Kpr0-TH)) — KpoccmiaThOpPMEHHBII
(bpeiiMBOpK TS pa3paboTKK MPOrpaMMHOT0 obecTieueH sl Ha s3bIke nporpammupoBanus C++. EcTe Takxke
«OPHUBS3KM» KO MHOTUM APYTUM si3bIKaM mporpamMmupoBanus: Python — PyQt, PySide; Ruby — QtRuby[8]; Java
— Qt Jambi[9]; PHP — PHP-Qt u apyrue.

Co BpeMeHH cBoero nosiBieHns B 1996 rogy 6uOimoTeka jieriaa B OCHOBY MHOTHX ITPOTPaMMHBIX ITPoeKkToB. Kpome
toro, Qt sBrsieTcs pyHIaMeHTOM MOy sipHON pabodueii cpensl KDE, BXxonsme B cOCTaB MHOTHX AUCTPUOYTHBOB
Linux.

Qt — 3TO HEe TONBKO JIEMEHTHI TpaduuecKoro uHTEepdeiica. ITOT HPeHMBOPK MPEACTABIAET COOOH
B3aMMOCBSI3aHHYIO CHCTEMY. PocTBeHHOCTE Qt-06BEKTOB OCYIIECTBISIETCS Yepe3 HacleqoBanue kinacca QObject.
A CBSI3M MEXIy HUMHU Yepe3 CHIHaJIbHO-CIIOTOBYIO CHCTeMY.B 3Tol crathe OyayT OnMcaHbl OCHOBHBIE KIIACCHI U
MIOJIE3HBIE OCOOEHHOCTH 3TOH OMOINOTEKH.

QObject

3Ot0 6a30BbIi Ki1acc 1y Beex 00bekToB Qt. Ero Hacnemyer mo0oii Kiace UCTIONB3YIOMINI CUrHaIBI U cJIOThl. OH
o0ecreynBaeT BO3MOXKHOCTb COSIMHEHHS 0OBEKTOB APYT C IPYTOM. A TakxkKe IMPEIOCTaBIAET K 3TOMY MOJIC3HYIO
¢yHKIMOHANBEHOCTE. Bo BBeJeHHe 3TOro 6a30BOro Kiacca HaXOIUThCS:

[IpocnexwuBaHne 32 MOTOMKaMH U POIUTEISIME U BO3BpallleHHe yka3aTeneil Ha Hux (HacmencrtBennas
HHpOpMALHS).

IIporpammuas peanuzauus Taimepa

JluHaMmuueckue cBONCTBa

WHTepHAIMOHATI3AINS TPUITOKECHUSI

QApplication

OT0 cep/arie TH000ro MPUIOKESHUS UCTIOIB3YIOIIEro rpadudeckue 3eMeHTsl. OOBEKT 3TOr0 Kiacca JI0JIKEH ObITh
CO3/1aH B €IMHCTBEHHOM DK3EMILIIpE Nepe]i OCHOBHBIM KOJIOM IPOrpaMMbl. B ero cdepy oTBeTCTBEHHOCTH BXOAUT:

Munnuanu3upyeT NpuioKeHne B COOTBETCTBUH C MOJIb30BaTEIbCKIMU HACTPOHKaMHU.

BrimonaseT 06paboTKy cooOIIeHHH 1 TIepeiady HX COOTBETCTBYIOIIUM BHKETAM.

AHanu3upyeT apryMeHTbl KOMaHIHOH CTPOKH U COOTBETCTBYIOIIMM 00pa3oM YCTaHABIMBACT CBOW BHyTpEeHHEE
COCTOSIHHE.

OmnpenensieT BHEMIHUI BU/I IPUIIOKEHUS Yepe3 YCTAHOBKY CTHIIS M U3MEHEHHE Pa3pEeIICHHbIX IBETOB.
IpenocrasiseT CChUTKU Ha riobansHbIi Oydep oomena(clipboard()) u npyrue nonesxbie 00HEKTHI.

Crenut 3a OTKPBITBIMU OKHAMU NPUIIOKEHHS 1 MOXET BBLIATh HH)OPMALIUIO O HUX.

YnpasinseT BUIOM HKOHKH Kypcopa.

W npyrue none3ubie QyHKIHH.

CIOTHI ¥ CUTHAJIBL:

J1st Toro 9T0OBI 0OBEKTHI MOTIIM OOIIATHCS, OBLT BBEIEH MEXaHU3M CUTHAJIOB U CI0TOB. C TOMOIIIBIO 3TOTO
00BEKTHI COOOIIAIOT IPYT IPYTY O MPOU3OMIEANINX COOBITUSIX U OTCHUIAIOT HYKHbIE TaHHBIe. CIIOT, Kak U QyHKITUS -
YJIEH, MOXET OBITh MyOIMYHOMN, TPUBATHOMN, 3aIIUINEHHON WIIN BUPTYaIbHOW. OH BBI3BIBAETCS, €CIIN TPUXOAUT
MOACOEMHEHHBIN K HeMy curHai. OH B CBOIO O4epeib TeHEPHPYETCs, €CIIU B KOJie 00pabOTKH COOBITHS IMEETCS
BbI30B(Makpoc) emit signal().

J1st cebst MOXKHO TIPEJICTaBUTh OIPEETICHHYIO CXEMY:

CobbrTne — 1 enepanus curHana—Ilepemada mapameTpoB B CIIOT.

Kak BeIrmsiuT B mporpamme:

«Ulemyok mo KHOIKe» — mporpammHas oopadoTka — signal(clicked())— slot(myslot()).

OcHOBa T CO30aHMUS:

B ki1acce, KOTOpBIi H0JKeH OYIeT MMETh CBOM CUTHAJIBI M CJIOTHI, HY)KHO ITpou3BecTH Hacjenosanue ot QObject
HITH IPYTOTO Kilacca GHOIMOTEKH, HACIEYIOMIEro ero, u onpeaenTs Mmakpoc Q_Object, ¢ momorpto 3Toro
0OBSIBIICHHUS] KOMIIJIATOP TIOHUMAET, YTO HEOOXOIMMO CTeHepHUPOBaTh N3 HAMMCAaHHOTO (i-Ko/1a, KOTOPHIH

UCIIONIB3YET CBOM HOBOBBEICHHS, B PABHO3HAYHBIN MIA0JIOHHEIH Ko cTangapTHoro C++. Hauunas ¢ Qt 5.0
[OSIBUJICS HOBBIH CIIOCOO COEMUHEHMS:



1)Pannss Bepcus:

1
QObject::connect(&Ormnpasutens,SIGNAL(mysignal()),&Anpecar,SLOT (myslot()));
B IHa6J'IOHHOI71 BEPCHUU BBITJIAAUT TaK:

bool QObject::connect (const QObject * sender, const char * signal, const QObject * receiver, const char * method,
type Qt::ConnectionType = Qt::AutoConnection)

Z[J'Dl CO31aHUs CBA3U HeO6XOZ[I/IMO MMponucaTh:

OTnpaBUTENS M €0 CUTHAIL

Ilonyuarens u ero cior.

A TaroKe THI COSAUHEHHMS, KOTOPBIN 3aBUCUT OT TOT'O HUCIIONB3yeTe BBl COSNUHCHUE B IIOTOKE WK HeT. [1o
YMOJTYaHUIO THII COSIMHEHUS ONPEALIISeTCS aBTOMATHYCCKH.

OTOT CTapHIil cIT0cod COSTMHEHNUS HCIIONB3yeT MeXaHn3M 00paboTku cTpok. Eciii He cymiecTByeT curHaia Wid
CJIOTa C IAaHHBIMU UMEHaMH, TO COSJJMHEHHUS HE POMCXO/NT, 2 B KOHCOJIb HE OTCBHUIAETCSI COOOIIeHUE 00 oInoKe.
Pa31,e)11/1HeH1/1e MPpOUCXOAUT NP YHUYTOKCHUU O6’LeKTa aBTOMaTH4ecKku. B PEAKUX ClIydasdX HUCIOJb3YETCA TaKas
(dhopMa IS OTKITFOUCHHUS CUTHAJIOB:

1

QObject::disconnect(&OTtnpasutens, SIGNAL(mysignal()),&Anpecat,SLOT(myslot()));

[Ia6mon: bool QObject::disconnect ( const QObject * sender, const char * signal, const QObject * receiver, const
char * method )

2)connect(&OTmpasurenp,&Class_1::mysignal, &Anpecart,&Class_2::myslot);

[a6mon:connect(sender, &Sender::valueChanged, receiver, &Receiver::updateValue);
JlocTouHcTBa:

[TpoBepka cyiiecTBOBaHUs CUTHAJIOB U clloTa, TUIOB, win eciii Q_OBJECT otcyrcTBYyeT(BBIIAET OIIMOKN).
[TapameTp MOXET OBITH ONPE/ICIICHUEM THUIIA HITH C Pa3INUHBIMU CrIe(HUKaTOpaMH POCTPAHCTBA UMEH.
B03MOXHOCTh aBTOMATHYIECKOTO IPHBE/ICHHUS THIIOB, €CIIH €CTh HEIBHOE MpeobpasoBaHue (Hanpumep, ot QString
J0 QVariant)

Bo03M0OXHO COeIMHUTRCS ¢ MH000M QyHKIMei-wieHoM Kiacca(npoussenénnoro ot QObject),a He Tombko co
CIIOTaMHU.

Henocrarku:

Bonee crnoxubiii cuaTakcuc(BbI OIKHBI ONPEACTUTD THIT CBOETO 0OBEKTA)

OueHb CIOXKHBII CHHTAKCHUC B CITy4asiX NEPErpy3ok

[TapameTpsbl 10 YMOJIYaHUIO B CJIOTE TENEPh HE NOACPKUBAIOTCSL.
HoBoBBezieHHE: BO3MOKHOCTb COEIMHEHHSI C TPOCTON (QYHKIIHMEH.

Bnarouapﬂ HOBOMY CHMHTAKCHCY, IOSABHUJIACHh BO3MOXKHOCTb COCIMHCHUSA C beHKHHHMI/I HE ABJIAIOIIUMHCSA CJIOTAMU.
IMpumep:connect(sender, &Sender::valueChanged, saveFunction);

[Ipu co3panny Takoro BUA COEMHEHNUS HE IIPOMCXOANT aBTOMATHIECKOTO pa3beANHEHUS ITPU YHUUTOKCHUN
noxydatens! 9To HyXHO JeJaTh BPYUHYIO.
Taxast popma HCTIONIB3yeTCS ATl pa3beIUHEHHS:

[Ta6non:QObject::disconnect(sender, &Sender::valueChanged, receiver, &Receiver::updateValue );
O6a ciocoba coeTMHEHNS pa3pemieHs! Il IPUMEHEeHHS B IporpaMMe. Tak-Kak y HUX UMEIOTCS pasziIndusl Hy>KHO
BBIOMPATH TOT CIOCO0, KOTOPHIH JTydIlle TOAXOUT MO/ BaIlld HYK/IBI.

Pa36epém Ha mpuMepe NCTIOB30BaHUE CIIOTOB U CUTHAJIOB B IIPOTPaMME.

IIpumep:
JobaBbTe B co3qaHHbII Ha mpeablayeM ypoke "sppstudio” noseiit moampoekT lesson_2(Qt Widget).

OuKCTHTE ero OT IIOCTOPOHHMX (ailiioB, octaBuB B HEM Main.cpp.Co3paiite B Hem ¢aiinel myclass.h u myclass.cpp.
[Jagaiite npugymaeM QyHKIMOHAUILHOCTD JJIs HaleH nporpaMMel. [1ycTh OHa Ipu HaXKaTUH Ha KHOIIKY CO3JaéT
OKHA U €CIIH YHCIIO CO3JJaHHBIX OKOH MPEBBICUT 5, TO OHA 3aKOHYUT BBIIIOJIHEHHE.



Tlepen Bamu peanuzanus e€ Kiacca:

//myclass.h

#ifndef MYCLASS
#define MYCLASS
#include <QLabel>
#include <QPushButton>
#include <QDialog>
#include <QHBoxLayout>
#include <QDebug>

//oTobpaxeHre UMcCIa HaXaTuMi
class MyClass:public QObject
{
Q OBJECT
private:
QPushButton * butt;
QHBoxLayout * hbox;
QWidget *window;
static int counter;//cueTumuk OOBLEKTOB
public:
MyClass () ;
~MyClass ()
{
gDebug () <<"delete object MyClass";
delete butt;
delete hbox;
delete window;

private slots:
void incCounter () ;//mobaBisgeT emmHMULY K counter MNpuM BHSBOBE
void newWindow () ;//co3ma&T HOBOE OKHO

signals:
s_transmitter();//curxHan nepemaTuuk

}i

#endif // MYCLASS

B 3aros10BouHOM (haiisie mPONKUCHIBAEM CIIOTHI, CHTHAI U YWICHBI KJlacca.

OO6paTuTe BHUMaHU HAa MaKpOCHI:

Q_Object — Hy»XHO NPOMUCHIBATE B JTFOOOM KIIACCE MCIOIB3YIOMIETO CBOHM CIIOTHI U CUTHAJIBL.
private slots: u signals: — 31ech cOGCTBEHHO OHU MPOMUCHIBAIOTCSI.

Omnpejenenuss METOIOB Y HAC HAXOSTCS B (aiine .CpP

Ilepeiiiém k ero AeTallbHOMY PacCMOTPEHHUIO:

//myclass.cpp

#include "myclass.h"
#include <QString>
#include <QApplication>

MyClass::MyClass ()
{

butt = new QPushButton (" CozmaTrps emé oxHO ");

QString str;
str = "Dkszemmiap NM"+QString::number (counter) ;




hbox = new QHBoxLayout;
hbox->addWidget (butt) ;

connect (butt, SIGNAL (clicked()),this, SLOT (incCounter())) ;
connect (this, SIGNAL (s_transmitter()), this, SLOT (newWindow())) ;
/*

*3TO CcTapas BepCusa COEIMHEHMs CHUITHAaJla M CJoTa

*A HUXe pacIllojioTaeTCcsa HoBad:

*connect (butt, &QPushButton: :clicked, this, &MyClass: :incCounter) ;

*Bel MOXeTe BHOPaATbh 3Ty BEPCUIO

*IIJ1a 3TOM MaJIeHbKOM MNpoTpPaMMbl He OymeT OOoJIbLOY Pa3HMLLE KakKOM TUII BB
VICIIOJIb3yeTe

*/

window = new QWidget;
window->setWindowTitle (str) ;
window->setLayout (hbox) ;
window->resize (230,45);
window->move (200, 80*counter) ;
window->show () ;
}
void MyClass::incCounter ()
{
++counter;
if (counter>5)
{
QCoreApplication::quit () ;
return;
}

emit s transmitter();

void MyClass: :newWindow ()

{
MyClass * m = new MyClass();
m->setParent (this) ;

}

int MyClass::counter = 1;

Co cTpoku 6 HaunHaeTcst onucanue KoHcTpykropa MyClass. B HéM co31aéTCst OKHO € KHOTIKOM U COEMHSIOTCS
CIIOTHI ¢ curHajamMu. B 16-17 npoucxoauT coeAMHEHNE CTaporo THIA. 3a HACTPOWKH BUAA MPHUIIOKEHUS OTBEYAIOT
ctpoku 27-31.

27: YcraHoBKa Ha3BaHUSA OKHA

29: Pa3mepsbl OKHA IO X U Y

30: [TepemeraeT kaxx10e HOBOE OKHO BHU3 UTOOBI HE HATPOMOXKJIATh UX HA OJTHOM MECTE.
TTocnemusist CTpoka OTBEUAET 3a MOSBICHUE OKHA Ha JINCILIEE.

Oyukius incCounter oTBedaeT 3a HHKPUMHUHUPOBAHKE CUETUHMKA, BBI30B CHTHANMA(CTpOKa 41) U BBIXO U3
nporpammbi(36-40).

Oyukus NewWindow co31aéT HOBOE OKHO M yCTaHABJIMBAET eMy poauTelis.VIM CTaHOBHUTCS OOBEKT Y KOTOPOTO
OblTa Ha)kaTa KHOMKA.

VYcraHoBKa pOANTENSI — 3TO HOJIE3Hast BO3SMOXKHOCTD HE CIIEIUTD 32 Y/lalleHHeM 00BEKTOB B IMHAMUUYECKOM
mamsTH, Tak Kak Kiracc QObject Gepér Ha cebs Bece 00513aTeNBCTBA 10 YIATICHHIO 00BEKTOB-TOTOMKOB ITPH
YHUYTOXEHUU POLAUTENS.

//main.cpp
#include <QApplication>



#include "myclass.h"
int main(int argc, char *argvl[])
{
QApplication a(argc, argv);
MyClass myclass;
a.exec();
return O;

}

W HakoHer main.cpp.
B HEM mpoITHCHIBaETCS aBTOMATHYECKAs TIEPEMEHHASN-00BEKT, KOTOpast yAAIACTCS IPH 3aBEPIICHHH IPOTPAMMBI.

Pesrome:

CoOCTBEHHO B CIEIYIONINX CTAThAX OYIET MpOM3BeNEH yIOp HE Ha ONMCaHUK 0a30BBIX (QPYHKITHIL, a 00
HCIIOJIb30BAaHUH TOJIE3HBIX 0COOCHHOCTEH OMOIMOTEKH Ha TIPaKTHKE. 3/1ECh BB MOJKETE HAHTH PYCCKHIA TIEpEeBOT
nmokymenTarun mo Qt 4.3 — 4.8. OnmuceIBaroTCs KiIacchl OMOIMOTEKH, OCHOBHEIE CBOMCTBA M HHCTPYMEHTEI
pa3paboTKu.

Qt — 5TO MOIIHBII UHCTPYMEHTAPHU, UMEIOIUI MHOKECTBO CIIOCOOOB ISl BOILIOLICHHS 33 [yMOK IIPOI'PaMMHUCTA B
JKU3Hb. JlaBaliTe HaUHEM €ro OCBOCHUE C CaMOU IEPBOH IPOrpaMMBbl

HUrak, y Bac oz pykoit umeetcs cpena paspadborku QtCreator ¢ moAKIIOYSHHBIM K Hel KOMITHISTOPOM(HAIIpUMED
MinGW). B cpene pa3pabortku Beibupaem J[pyroii mpoekt-> [IpoeKT ¢ MOAIUPEKTOPHIMHU.

Hazganue: cppstudio. 3aece mist yao6eTBa Mbl OyeM XpaHUTh BCe PHIIOKEHMS B3sAThIe ¢ caiita. Co3maamm 31ech
noz npoekt QWidget ¢ nazpanue lesson 1 u ynansem B HéM aitner mainwindows.h, mainwindows.cpp, u ¢opmy.

[epemnucriBaeM Kol MporpaMMBI Neyartaromieil Ha skpaH «[Ipuset Mup!» B main.cpp:

#include <QApplication>
#include <QHBoxLayout>
#include <QLabel>
#include <QPushButton>

int main (int argc, char *argvl[])
{

QApplication gapp(argc, argv);

QHBoxLayout * hlayout = new QHBoxLayout;

QLabel *label = new QLabel ("llpuBeT Mup!") ;

QPushButton *butt = new QPushButton ("Exit"):;

QWidget *mainWindow = new QWidget;

QObject: :connect (butt, SIGNAL (clicked () ), &gapp, SLOT (quit ())) ;

hlayout->addWidget (label) ;

hlayout->addWidget (butt) ;

mainWindow->setLayout (hlayout) ;

mainWindow->show () ;

return gapp.exec();

[aBaiite pa3depéM Koa NporpaMMBl:

B crpoukax 1-4 naér noritoueHre Hy )KHBIX 3ar0JIOBOYHBIX (aiIoB.

B qt 3a rpaduueckuii unTepdeiic moap3oBarens oTBeyaet cemeicTBo kinaccoB <QWidget>. Tak kak Ham
NOHAI00STCSI BUIDKETHL, TO B IEPBYIO OuepeIb IPONuchiBaeM HykHbie Oubmunorexku(QLabel, QPushButton).
#include <QApplication>

QApplication gapp(argc, argv);

OmHOMMEHHBII KITacc, TIOAKITIOYaeMbIi depe3 3arooBounsii daiin QApplication uysxen B mobom Qt-mpoekte B
€AMHCTBEHHOM 3K3eMIurape. OH OTBEUYaeT 3a OTCIECKUBAHNE COOBITHH M COOOIIEHHH B CHCTEME, M3MEHEHHUS BUIA
OKOH TPWIOKEHHS U IPYTHE TOJEe3HbIe ()YHKITHH.

QHBoxLayout * hlayout = new QHBoxLayout;
QLabel *label = new QLabel("Hello World");
QPushButton *butt = new QPushButton("Exit");
QWidget *mainWindow = new QWidget;




B 970if yacTH Yepe3 ANHAMUYECKYIO aMSTh PE3EPBHPYETCS MECTO IO KITACCHI.

1

QObject::connect(butt, SIGNAL(clicked()),&qapp,SLOT(quit()));

Yepes meron kiracca QObjekt::connect(&Otmpasurens,SIGNAL(curaan()),momayuarens, SLOT(cmot()))
peanu3yeTcst MeXaHH3M CHUTHAJIOB U CIIOTOB. B MaHHOM cityvae Mmpu Ha)KAaTHH KHOIIKH NPHI0KEHHUS TeHePUPYeTCs
curnan clicked(), koTopsiit akTuBHpyeT cnoTquUit() ¥ IPHUBOIUT K 3aKPHITHIO TPHUIOKEHHS.

layout->addWidget(label);

layout->addWidget(butt);

JIist pacmosioKeHUs: 1 KOMIOHOBKH BHIKETOB “‘B CETKE”, TOPU30HTAIBHO WM BEPTUKAIBLHO MCIIOIb3YIOTCS KIacChl
QHBoxLayout, QGridLayout, QHBoxLayout. Meroa-unen addWidget mo6asisier nx B MEHEIKEp KOMITOHOBKH.

mainWindow->setLayout(hlayout);
mainWindow->show();
HOCJIG,Z[HI/IC CTPOKH YCTAHABJIMBAIOT OKHY KJIaCC KOMIIOHOBKH C €TI0 BUKETAMHU 1 3aCTABJISIIOT €0 CTaTh BUAUMBIM.

GTK

GTK (panee GTK+[8]; cokparerre ot GIMP ToolKit) — kpoccruiardgopmentast 6u0IHOTEKA 3JIEMEHTOB
unrepdeiica (ppeiiMBOpK), UMeeT MPOCToi B ucnonb3oBaHuu AP, Hapsay ¢ Qt sBisieTcst oHOM U3 IBYX Hanbosee
HOMYJSIPHBIX Ha CETOMHANIHIIMA NeHb 6Gubmrorek st X Window System.

Bynyun n3HavyansHO 4acTblo rpaduueckoro penakropa GIMP, oHa pa3Buiiack B OTAENBHBIN MPOEKT U pHOOpena
3ameTHYyt0 nomyisipHocTs. GTK — cBobomuoe T10, pacnpoctpansemoe Ha yenousax GNU LGPL, mo3Bosstomieit
co31aBaTh Kak CBOOOIHOE, TAaK H IIPONPHETAPHOE IPOrpaMMHOE 00ecIedeHHE C HCIIOIb30BaHUEM OHOIHOTEKH.
GTK sBnsercs odpurmansHON ONOTHOTEKOM AT co3MaHus Tpaduaeckoro uHTepdeiica mpoekra GNU.

Yro takoe GTK?

Ipoiue rosopsi, gtk# - aTo obeptka Hax gtk+, kpoccriathopmennsim GUI dpeiimBopkom.

gtk+ - aTo MmynbTUmIaTGopMerHbIil TYIKUT 11 co3nanust GUI. [Ipenocrasisist HOMHBIA HAOOP BUXKACTOB, gtk+
MPUTOJICH B Pa3JINYHBIX POEKTaX: OT OJHOPA30BbIX UTPYIIEK 10 HaOOpa NPHIIOKESHUH yPOBHS ITPEATIPHUATHS.

(from the gtk+ website (http://www.gtk.org/))

Ceromust gtk+ paboraer ¢ mo6siM X cepepom, Direct Framebuffer'om u npoussoxusivu B Microsoft Windows NT.
bu6mnoteka gtk+ usBectra ot Linux, re ona siBisieTcst 6a3ucoM Jisi TOCTPOCHHS BUKETOB paboueii cpebl
GNOME. gtk+ BrutoueH nmpakTuuecku BO BCe AUCTPUOYTUBBI LiNUX, 1 cTabmiibHO paboTaeT Mo/ yrpaBieHHeM
Windows NT. (8 2000 paborana HecTaOWILHO, €CIIH MHE MAMSTh HE U3MEHSIET)

Iopruposanue gtk+ ra Mac OS X 3amiannpoBaHHO, HO HEOOXOAMMA 3aMHTEPECOBAHHOCTD IPYTHX JIIOACH. DTO 30B
K y4aCTHIO.

OpHo u3 HanboJIee PacPOCTPAHCHHBIX HEJOYMEHHUH cOCTOHUT B TOM, uTo GTK# Tpedyer MONO mist paboter. 310
HeBepHo. GTK# Oyner 3amyckarbcest Ha nro6oii .NET-coBmectumoii cpene. GTK# perynsipHo Tectupyercsi B MS
.NET u Mono ¢peiiMBopkax, HO TakXKe MOKET OBITh 3aIlyIieHa B TF000i MOTHOCTHI0 COBMECTHOH cpee. ITo
O3HaYaeT, uTo eciik Bol mummte npuinoxenne Ha GTK# u xotute 3amyctuts ero B Windows, Ber moskere
pa3BepHyTh IpoekT Tosbko ¢ GTK# ¢ ncnons3zoBanuem cpenpl MS, nim pa3sepHyTh ero B cpene Mono st
Windows.

2. YcTaHoBKa

2.1 CkauuBaHue/Y cTaHOBKa
IlepBy1o Belib, KOTOPYIO HEOOXOIUMO CIeatTh - 3T0 ckadaTh GTK# 1 ycTaHOBHUTS €ro.

Linux, MacOSX, FreeBSD wu apyrue: IIpoBepsTe Hamnume Tpedbyembix maketos gtk-sharp, mono B Bamem
JIMCTpUOYTHUBE.



aptitude install mono gtk-sharp2

st Debian-based muctpuOyTuBoB.

B SuSE Linux Beibepure HyxHbIe TakeThl B YaST. Eciu ux HeT B AUCTPUOYTHBE, TOTIA HIATE
saecw(http://www.mono-project.com/Downloads) u 3arpysxaiite. Eci Ha mono-project.com HeT makeToB it

Bameit HﬂaT(l)OpMLI, Toraa Bam npuaeTCsa CKOMIIMIIUPOBATH U3 UCXOJHUKOB ;)

Windows: nporpammupyitre Windows.Forms, ue xpen ne3ts B GTK =) [mpumedanue aBTopa]

Brytpu 6ubmmorex GTK

Kommnonentst GTK#
GTK# cocrout u3 crepyronmx cO0poK, Kakaasi COOTBETCTBYET OA00HOH OnbimoTeke:

gtk-sharp (http://www.mono-project.com/monodoc/N:Gtk)
Cssi3u Tynkuta gtk+ 2.X aust coznanus GUI

glib-sharp (http://www.mono-project.com/monodoc/N:Glib)
Casi3u Tynkuta glib 2.X, koTopbie o6ecneunBaT HU3KOYpOBHEBOE OubMoTeKu siapa st gtk+ (ae-GUI)

pango-sharp (http://www.mono-project.com/monodoc/N:Pango)
Cas13u Pango, BEICOKOYpOBHEBast OMOIMOTEKa KOMIIOHOBKH U PEHEPHHIa MEXKTyHAPOIHBIX TEKCTOB

atk-sharp (http://www.mono-project.com/monodoc/N: Atk)
cBs3M K atk ppelimMBOpKy

gdk-sharp (http://www.mono-project.com/monodoc/N:Gdk)
HHU3KOYPOBHEBbII HHCTPYMEHTapuit /sl "prucoBanus", HCHONb3yeMblil gtk+

glade-sharp (http://www.mono-project.com/monodoc/N:Glade)
Glade# nmo3Bonsier Bam 3arpy»xars untepdeiicet Glade B mporpammy. Oto Haubosnee npoctoit nmyth co3nanus GTK#

GUI.

art-sharp (http://www.mono-project.com/monodoc/N:Art)
6ubnnoreka A paboTHI C BEKTOPHOU TpaduKOil U OTPHCOBKU

rsvg-sharp (http://www.mono-project.com/monodoc/N:Rsvg)6ubmroreka otpucosku SVG

gtk-dotnet (http://www.mono-project.com/monodoc/N:Gtk.DotNet)
uHTerpaius npoctpanctea umen Gtk# ¢ System.Drawing

gnome-sharp (http://www.mono-project.com/monodoc/N:Gnome)
Css3u GNOME

gnomevfs-sharp (http://www.mono-project.com/monodoc/N:GnomeVfs)
cBsi3u (aitnos, ux MIME Ttunos, nzo0paxenuii k meroy oopauienust npunoxxenniit GNOME'a k daiinoBoit

CUCTEMC

vte-sharp (http://www.mono-project.com/monodoc/N:Vte)
CBSI3U K TepMHHAIILHOMY amyssatopy VTE

gconf-sharp (http://www.mono-project.com/monodoc/N:GConf)
Cas13u K cucteme xpaHenust kongurypauii B8 GNOME

gtkhtml-sharp (http://www.mono-project.com/monodoc/T:Gtk. HTML)
Cas3u k nerkoBecHomy HTML Bumkety
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Jlpyrrue KOMIOHEHTHI HE BKJIFOUEHBI B OCHOBHOM aucTpuOyTtuB GTK#, HO 3aciyKMBalOT YIIOMUHAHHS, TIOTOMY 9TO
nmerot otHomeHue Kk GTK#: Gecko#, Gtksourceview#, Gsf#, Guile#, Gst# u dbus#.

2.3 GTK# nnu Glade#

Korpna sro1 HaunHAIOT H3ydeHrne MONO, OHU MOTYT CTOSITh Ha MEPEMyThe - KaKyto OMOIHOTEKY UCTIONB30BaTh: gtk#
unu glade#. s atoro Bam Hy»)HO moHATH uTo Takoe glade# u uro takoe gtk#. gtk# - 310 siApO M1 MOCTpOCHHS
OKOHHBIX 1 BumKeT cucteM. Glade# Hacnenyer GTK#, Takum o6pa3om sieisieTcst moaMHoxecTBoM GTK# u
SIBJISICTCSI COBMECTUMOIA, HO glade# aBToMaTH4eCcKn KOMIOHYET BHKETHI ¢ coxpanseT ux kak XML daitn. XML
komronoBka GUI Mosket GbITh creHepupoBana npu nomoniu Glade yrumutsl, ctynun nusaiina WY SIWYG.

Jnst 6GonprmHCTBa OKOH Glade# - myumuii Be16op. OH SKOHOMHT BPEMsI 3@ CUET OTCYTCTBHSI HEOOXOAUMOCTH
HanucaHus mporpaMmHoro koxa amst GUI u nemaeT npocTeiM m3MeHeHue uaTepdeiica B Oymymem. Ho Bo3HHKaeT
npobiema B ToM, uto Bam Hy)HO oT mHTEep(deiica, Glade# He MOKeT BBITONHATE HEKOTOPHIE CIEIMPIIHBIC BEIIH
(cKpbIBaTh 3JIEMEHTHI, JMHAMUYECKHU 3arpy’KaTh HOBBIC YaCTH, HACIIEA0BATh BHIDKETHI). TOIBKO OIBIT MOXKeT Bam
HOHATbH, YTO B KOHKPETHOM CIIy4ae JIy4Ile HCIONb30BaTh.

st 6eicTporo o3nakomieHus ¢ Glade# Brl BO3MOXKHO 3aX0TeTe B3TJISHYTH Ha 3TOT
ckpunkact(http://nat.org/demos/gtksharp.html) Hara ®puamana (Nat Friedman)(http://nat.org), 8 kotopom ox

CO3/1aeT MPOCTOE rpadUuecKoe MPUITOKEHHIE BCETO 32 HECKOIBKO MUHYT.

3. [lepBoe GTK# npunoxxeHue

Mar 1. [Mpucsiapre yoooHee

MBp! 1omKHBI 4yBCTBOBaTh cedst kompopTHO. OTKpoiiTe Dr. Pepper u BkirounTe Tr00NMyIo My3bIKy. XOpOLIO,
Terephb MBI TOTOBBIL.

[ar 2. Co3aanue namnok u ¢aiios

Jlnst Havama HaM HY)KHO CO3/1aTh HOBYIO MPEKTOPHIO i ManeHbkoro npoekta. ([Tomp3oBarenn Windows: nasaiite
He Oy/ieM HCII0JIb30BaTh MPOOEIIbl B HA3BAaHUU TUPEKTOPUH, YTOOBI H30€KaTh B NAJIbHEHIIIEM TOJIOBHOM 00IIH).

Ortkpoiite shell (Ecnu Ber 8 Windows, otkpoiite metto cllyck :) nanee [Iporpammsr -> Mono 1.x.x -> Mono
Command Prompt. Ona aBTOMaTH4eCKH YCTAHOBUT HYKHBIE ITyTH K MONO 6ubiuoTekam.) [epeiianTe B TOIBKO YTO
CO3/IaHHYIO TUPEKTOPHUI0. MBI 4acTo OyaeM UCIIONB30BaTh KOHCOIb, [I0ITOMY OCTaBbTE €€ 3alyLCHHOM.

Bepuemcs k neny. Otkpoiite cBoii mooumblii penaxtop (MonoDevelop, vi, emacs, notepad u 1.1.) u co3naiire
HOBBIH ITyCTOM MPOEKT (€CIIN 3TO BO3MOXKHO) WIIM cO3/1aiiTe HOBBIH IycToi daiin. Coxpanure ¢aiii mo s UMeHeM
"helloworld.cs".

[ar 3. ®opMmupoBaHHe Koz

S HaACKOCh, YTO BrI YK€ 3HAKOMBI C C#, H KOJ HaITMCAaHHBIN HUKE HE BBI30BET HUKAKUX HpO6J’ICM B IOHMMAaHUH.
MBbl TOJDKHBI CO3/1aTh HOBBIN Kilacc, Coib3oBath Gtk# v ykazaTh TOUKY BXO/[a B HAIIy [Iporpammy. J1o OymeT
BBITJIAACTH TaK:

using System;

using Gtk;

public class GtkHelloWorld {

public static void Main() {
Console.WriteLine("HelloWorld");

¥
¥

210 JOJIDKHO BBITJIAACTh BECbMa 3HAKOMO IJIsA Bac. Tonpko TCHEPb Mbl MOKEM BOCIIOJIB30BATHCS KOMITUIATOPOM.
COXpaHI/IM I/ICXO,Z[HBII71 KoOn1, nepefmeM B KOHCOJIb U ITIOCTPOUM IIPOCKT:
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mcs -pkg:gtk-sharp-2.0 helloword.cs

Jlst TeX KTO mostb30Baicst CSC kommuistopoM B Windows mapametp "-pKg:" MOXeT MOKa3aThCsi HE3HAKOMBIM.
Droro napamerpa He ObUIO B CSC, ToTOMY 4T0 MONO mpuien u3 Mmupa Linux. DToT mapamerp mo3BojsieT yKasarh Ha
HEo0X0AUMOCTh MoAKIroUYeHus maketa gtk-sharp-2.0. T.e. cuctema uier ¢aitn "gtk-sharp-2.0.pc", koTopsrit
COZICPKUT JAaHHBIC O MECTOMOJIOKEHNH OUOINOTEKH JJTs 3TOTO makera (cpeau apyroi uapopmanun). T.e. MbI He
JoJpkHBI BBoauTh "-I:gtk-sharp-2.0.dll -r:atk-sharp-2.0.dll -r:pango-sharp-2.0.dIl ...." pykamu.

[ar 4. JTo6aBnenue rpadpuyeckoro uatepheiica GUI

Teneps naBaiiTe BepHeMcst 00paTHO K HarreMy koxy. Y6epem omepatop "Console.WriteLine". Ilepsoe, uTo MbI
clienaeM - Co37auM HoBoe OKHO. [Ipomenaem aTo mobaBieHieM HOBOTO omeparopa hew Window u 6ioka
TPIIIOKEHMS (U Havasia HUTH IIMKiIa main). Bor tak:

using System;

using Gtk;

public class GtkHelloWorld {
public static void Main() {
Application.Init();

/[Create the Window

Window myWin = new Window("*My first GTK# Application! ");
myWin.Resize(200,200);

/[Create a label and put some text in it.

Label myLabel = new Label();
myLabel.Text = "Hello World!!!!";

/IAdd the label to the form
myWin.Add(myLabel);

/IShow Everything
myWin.ShowAll();

Application.Run();

¥

Tenepb CKOMIINJTINPYEM I/ICXO,I[HLII\/’I KOJ[ TaK K€ KaK MbI ICJIaJIM 3TO paHbLIC, U 3aITyCTUM NPOrpaMmy

mono HelloWorld.exe

B urtore BbI TMOJIYYHUTE YTO-TO BPOAEC 3TOIO:
He Tax yx u cioxHo, na?

IepBas Belilb, KOTOPYIO BBl MOTIIH 3aMETHTB, 3TO TO, UTO B OTIIMYUK OT HUCIONb30Banus System.Windows.Forms
MBI HE TIHCAIH KOJI JIJISi TOYHOM KOMITOHOBKH TeKcTa B okHe. Hampumep, Ml He mcamu 'myLabel.Left = 100" wru
'myLabel.Width = 200' uu uto-T0 MOOOHOE AJIS pa3MeIIeH s TEKCTOBON METKH Ha (JOpMe, MBI ITPOCTO MHIIIEM
'myWin.Add(...)". U Bce aTo motomy, uto 'Gtk.Window' - 3to BumKET, KOTOpBIH Hacieayercs oT Bin, i
OJIMHOYHOTO BHJDKETa KOTOPBIH pa3MellieH B KoHTeiHepe Container.

Jpyrast 4acTs Kozia, KoTopasi Morja Bac 3aunrepecoBats, 3T0 ucosb30Banue Beipakenuii "Application.Init()" u
"Application.Run()". Eciu BBl KorAa-nu6o panee ucrnonb3oBain System.Windows.Forms ato ananoruaso
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ucnoas3osanuto "Application.Run()" Bo MHorux ciaydasx. OGBIYHO, KOTJa IPUIIOKEHUS 3aKaHIUBAET 00paboTKy
J1000r0 KOJIa B OCHOBHOM IIOTOKE, PUIIOKEHHE ocTaHaBiuBaercs. Komanma "ShowAll()" He Giokupyer Kox 1
TPOJIOJIKAET JMajbHEIIee BBIOIHEHNE Koaa (BIUTOTh 10 octaHoBKH). Komanma "Application.Init()" roopur
000J109Ke BBIMOIHEHNUS "CIIymaTh" curHans! mocrymnatorie oT Gtk.Windows n B MOMEHT KOT/[a BBITIOIHSACTCSI
"Application.Run()" BeinonHeHre Koa IEPEAASTCS] OCHOBHOMY [UKJTY COOOIMICHHI. DTO MO3BOJISET OCTABATHCS
MPWIOKEHUIO 3aITyIEHHBIM JI0 TeX 0P MOoKa He OyayT 3aKpbIThI Bce okHa. [lyist Oombiiei nHGOopMaLu CMOTPHUTE
uapopmanuo 06 oosexte Application.

ITar 5. ®opmupoBaHue OKHA

Bosmosxxuo Br1 3axotuTe cipocuts cedst "Kak s cMory 100aBUTh HOBBIH BHIDKET Ha OKHO, €CIIH OHO MOYKET
coziepKaTh TOIbKO omuH BUmkeT?" Jlo 3Toro Ml roBopwid, 4o WiNndow nefcTBUTEIBHO MOKET COMlepKaTh B cebe
TOJBKO OJIMH BHUIDKET, HO BHIKET CaM I0 cebe MOXKET CoAep kaTh B cebe MHOKECTBO JPYTUX BUIKETOB. HekoTopsie
U3 9TUX BUDKETOB HACIEAYIOTCS OT KoHTelHepa Gtk.BOX, a B HEKOTOPBIX CiIydasx HAlpsMYIO OT KOHTEHHepa.
KonTeitnepHsiii BUIKeT Bin HacexyeTes HApsIMyro OT BIDKIETa-KOHTEHHEpa, KaK U MHOTHE JAPYTHE BUIKETHI, HO
Bin moxeT comepkath B ceGe TONBKO OJTUH 3JIEMEHT YIPaBICHHSL.

,21.]151 TOro ‘1TO6I:-I pasMenmaTb 6OJ'II>IHO€ KOJIMYCCTBO BU/PKCTOB B HAILICM OKHC, MbI JOJIX)KHBI [[06aBI/ITI> Ha OKHO OAUH
U3 BUIKETOB, KOTOPBIH MOXKET COAEpKaTh B cebe Apyrue BUHKeTsl. CyIecTByeT MHO)KECTBO BUIKETOB, KOTOPBIE
MOT'YT J€JaTh 3TO, HO MBI 3aTPOHEM TOJIBKO HEKOoTOphIe mpocTthie: HBox(http://www.go-
mono.com/docs/index.aspx?link=T%3aGtk.HBox), VBox(http://www.go-
mono.com/docs/index.aspx?link=T%3aGtk.VVBox) u Bozmoskuo Table(http://www.go-
mono.com/docs/index.aspx?link=T%3aGtk.Table).

[Tar 6. JToGaByieHne COOBITHI

Bce xnaccest npoussoaubie ot "'Widget (http://www.go-mono.com/docs/index.aspx?link=T%3aGtk.Box)'
MPEIOCTABIISIOT CIACIYIOIINAEC COOBITHS:

ButtonPressEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ButtonPressEvent)
ButtonReleaseEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ButtonReleaseEvent)
ScrollEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ScrollEvent)
MotionNotifyEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.MotionNotifyEvent)
DeleteEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.DeleteEvent)

DestroyEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.DestroyEvent)
ExposeEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ExposeEvent)
KeyPressEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.KeyPressEvent)
KeyReleaseEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget. KeyReleaseEvent)
EnterNotifyEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.EnterNotifyEvent)
LeaveNotifyEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.LeaveNotifyEvent)
ConfigureEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ConfigureEvent)
FocusInEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.FocusInEvent)
FocusOutEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.FocusOutEvent)
MapEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.MapEvent)

UnmapEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget. UnmapEvent)
PropertyNotifyEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.PropertyNotifyEvent)
SelectionClearEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.SelectionClearEvent)
SelectionRequestEvent (http://www.go-
mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.SelectionRequestEvent)

SelectionNotifyEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.SelectionNotifyEvent)
ProximitylnEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ProximitylnEvent)
ProximityOutEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ProximityOutEvent)
VisibilityNotifyEvent (http://www.go-

mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget. VisibilityNotifyEvent)

ClientEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget.ClientEvent)

NoExposeEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget. NoExposeEvent)
WindowsStateEvent (http://www.go-mono.com/docs/monodoc.ashx?link=F%3aGtk.Widget. WindowStateEvent)

MHorue nx 3TuX COOBITHH MOTYT ObITH 00pabOTaHbI CTaHAAPTHBIM 00paboTynkoM coObITHil. Hampumep:

public static void HandlerMethod(object obj, EventArgs args)
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TIpumep 06paboTKH COOBITHIT HAXKATHS HA KHOTIKY:

public static void ButtonPressHandler(object obj, ButtonPressEventArgs args)

ButtonPressEventArgs - aTo kitacc npousBoauslii ot EventArgs. Kinace ButtonPressEventArgs, kak u MHOTHE
npyrue B gtk#, nobasnsier cBoiicteo Gtk.Event (unu apyroe ot Gtk.Event) k EventArgs.

Tunsr Gdk.Event:

EventType.Nothing
EventType.Delete
EventType.Destroy
EventType.Expose
EventType.MotionNotify
EventType.ButtonPress
EventType. TwoButtonPress
EventType.ThreeButtonPress
EventType.ButtonRelease
EventType.KeyPress
EventType.KeyRelease
EventType.EnterNotify
EventType.LeaveNotify
EventType.FocusChange
EventType.Configure
EventType.Map
EventType.Unmap
EventType.PropertyNotify
EventType.SelectionClear
EventType.SelectionRequest
EventType.SelectionNotify
EventType.Proximityln
EventType.ProximityOut
EventType.DragEnter
EventType.DraglLeave
EventType.DragMotion
EventType.DragStatus
EventType.DropStart
EventType.DropFinished
EventType.ClientEvent
EventType.VisibilityNotify
EventType.NoEXxpose
EventType.Scroll
EventType.WindowState
EventType.Setting

Hampumep, 1uist ucnospzoanus coobitust GAK.Event Mbl MojkeM HCIONIB30BaTh TaKOH KO
using Gdk;

\./.\}idget.ButtonPressEvent += new ButtonPressEventHandler(ButtonPressHandler);

.p;.rivate void ButtonPressHandler(object obj, ButtonPressEventArgs args) {

/I single click
if (args.Event.Type == EventType.ButtonPress) {

}
[/l double click
14



if (args.Event. Type == EventType.TwoButtonPress) {

,

/I the left button was used
if (args.Event.Button == 1) {

B npuMepe BhIIe BB MOKETE YBUACTh KaK OOHAPYKHUTH OBLIO JIN OAMHOYHOE HAXKATHE MBIIIKOH HITH 3TO OBLI
JIIBOMHOM KIIHK.

4. Tlepsoe Glade# npunoxenue

[lar 1. Yro takoe Glade#

Glade# - ato Habop casizeii ¢ libglade na si3pike C#. TTozBomsiet nerko cozaaBath GUI npuitoxeHus: HCIONb3Yst
BH3YyaJbHBIC CPECTBA U COXPAHATH HX B ()OpMaTE, KOTOPHI IPUIOKCHIE CMOMKET UCIIOIB30BaTh BO BPEMS
BBINIOJIHEHHS, 4TOOBI co3aTh nuTepdeiic. Ha maHHbI MOMEHT CYIIECTBYET ABE CpeAs Uil reHepupoBanust glade
¢aiinos: Glade(http://glade.gnome.org/) u koneuno Stetic(http://mysterion.org/~danw/blog/2005/03/stetic).

4.1.1 Yro Takoe glade daiinsr?

@aiinel, 3anucannbie B XML ¢opmare, kotopsie npencrasisitor coboit GUI B GTK+, coxpansist croa Bce

aTTpUOYTHI U CBOMCTBA.

4.1.2 Ha uto moxoxwu (aiinsr .glade?

(hatir: gui.glade

<!--*- mode:

xml —*-->

<glade-interface>

<widget class="GtkWindow" id="windowl">

<property name="visible">True</property>

<property name="title" translatable="yes">Glade Window</property>
<property name="type">GTK WINDOW TOPLEVEL</property>

<property name="window position">GTK WIN POS CENTER</property>
<property name="modal">False</property>

<property name="default width">256</property>

<property name="default height">256</property>

<property name="resizable">True</property>

<property name="destroy with parent">False</property>

<property name="decorated">True</property>

<property name="skip taskbar hint">False</property>

<property name="skip pager hint">False</property>

<property name="type hint">GDK WINDOW TYPE HINT NORMAL</property>
<property name="gravity">GDK GRAVITY NORTH WEST</property>
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<property name="focus on map">True</property>

<child>

<widget class="GtkScrolledWindow" id="scrolledwindowl">

<property
<property

<property
<property

<property
<property

<child>

name="visible">True</property>
name="can focus">True</property>

name="hscrollbar policy">GTK POLICY ALWAYS</property>
name="vscrollbar policy">GTK POLICY ALWAYS</property>

name="shadow type">GTK SHADOW IN</property>
name="window placement">GTK CORNER TOP_ LEFT</property>

<widget class="GtkLayout" id="layoutl">
<property name="visible">True</property>

<property name="width">400</property>
<property name="height">400</property>
<property name="hadjustment">0 0 400 10 212.4 236</property>
<property name="vadjustment">0 0 400 10 212.4 236</property>
<child>
<widget class="GtkLabel" id="labell">
<property name="width request">38</property>
<property name="height request">17</property>
<property name="visible">True</property>
<property name="label" translatable="yes">labell</property>
<property name="use underline">False</property>
<property name="use markup">False</property>
<property name="justify">GTK JUSTIFY LEFT</property>
<property name="wrap">False</property>
<property name="selectable">False</property>
<property name="xalign">0.5</property>
<property name="yalign">0.5</property>
<property name="xpad">0</property>
<property name="ypad">0</property>
<property name="ellipsize">PANGO ELLIPSIZE NONE</property>
<property name="width chars">-1</property>
<property name="single line mode">False</property>
<property name="angle">0</property>
</widget>
<packing>
<property name="x">96</property>
<property name="y">88</property>
</packing>
</child>
<child>
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<widget class="GtkButton" id="buttonl">

<property name="width request">60</property>
<property name="height request">27</property>

<property name="visible">True</property>
<property name="can focus">True</property>

<property name="label" translatable="yes">buttonl</property>
<property name="use underline">True</property>

<property name="relief">GTK RELIEF NORMAL</property>
<property name="focus on click">True</property>

</widget>

<packing>
<property name="x">88</property>
<property name="y">168</property>

</packing>
</child>
</widget>
</child>
</widget>
</child>

</widget>

</glade-interface>

Daiin .glade conepxut B cebe BCIO HEOOX0AMMYI0 HH(DOPMAILIUIO JTs TOTO, uToObl 6ubnnoTeka libglade morna
Boccosnars GUI.

lar 2. Narerpanus glade daiinos ¢ Haieil mporpamMmoit

[Moxpaszymeaercst uto .glade daiin yxe coznan, wim npu momornu Glade, wiu mpu momornu Stetic. Bumeo o Stetic
MOXHO mocMoTpeTh 3aech (http://mysterion.org/~danw/blog/2005/03/steticzilla.html).

B HamepeHusx Halero npuMepa Mel tipemnosoraem, uro GUI 6bu1 coxparen B daiin gui.glade, koTopslii cotepskuT
ommcanne okna window1, kaonku buttonl u metku labell.

Hawm nyxHO OyzeT co3ath HOBbIN yka3arens Ha Gtk# u Glade#, a 3arem co3nath HOBBIH KJIacC U TOUKY BXOJ1a, C
KOTOPOI HauWHAETCs Hallla MporpamMma.

// file: glade.cs
using System;

using Gtk;

using Glade;

public class GladeApp

{

public static void Main (string[] args)

{
new GladeApp (args);

}

public GladeApp (string[] args)
{

Application.Init ();
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Glade.XML gxml = new Glade.XML (null, "gui.glade", "windowl",
null);

gxml.Autoconnect (this);

Application.Run() ;

4.2.1 Kak CKOMITUIAPOBATH?

Terepb MbI JOKHBI CKOMITHITHPOBATH HCXOMHBIN (aiin glade.cs ykassiBast mpocTpaHcTBO uMeH st glade, kotopoe
Haxomurcs B Gubnmoreke glade-sharp. Komanmna KOMITHIISIIAE ClIeIyIOTIAS:

$ mcs -pkg:glade-sharp -resource:gui.glade glade.cs

Kommanoit mcs -pkg:glade-sharp mer cozmaem nporpammy glade.exe, a ommust -resource saeapsier daiin gui.glade
B MCIIOJIHSAEMYIO TIPOTPaMMY.

[Mepenasas null kak nepesiii mapameTp B kKoHcTpyKTOp Glade. XML, Mbr coobiiaem 6ubnuoteke libglade sarpyxars
glade daiin u3 pecypcoB, Kak BApUAHT HCIIOIb30BaHUS KOHCTPYKTOPA, (ailit MOKET OBITh 3arpysKeH u3 $hailnoBoit
CHCTEMBI, 9TO 0COOSHHO MOJIC3HO TOra, Koraa Ber e xotute nmepekommmniposats GUI mpunosxenue mocie
Kakaoro uamenenus .glade daiina.

Ecmm mp1 3ammyckaem nporpammy Haml GUI MoXeT OTKpBIThCS, OHAKO, HAXKUMast Ha KHOIIKM BbI He mobberech
sddexTa, MOTOMY KaKk MBI He Ha3HA4AJIM COOBITHI BHIKETY, onpeaesiecHHoMy B gui.glade daiine. M3yuns
CIIEIYIOUIYIO CeKIHI0 BBl HayunTech 3TO J1eNaTh.

IIIar 3. Kak ucnons3osats Glade# B moem xoxe

4.4 Kak obpamarhcsi K BUpKeTam ornpejeneHHsM B gui.glade

Just noctyna kK o0bexTaM, onpeaencHHbM B gui.glade ¢aitne, Boi 10mKHBI 3HATH UMSI 00BEKTA U €T0 THII, U TOJIBKO
torya 100aBmsTh ero B C# koz. Jlenaercs 3To cienyromum obpazom (oOparute Bunmanue Ha ortpudyT [Widget]):

[Widget]

Tumn nms;

[IpuMmeHsieM 3TO omnpeiesieHHe K HallleMy IPUMEPY KakK CIeAyeT HUXKE B KOJIe:
using System;

using Gtk;

using Glade;

public class GladeApp
{

public static void Main (string[] args)
new GladeApp (args);
public GladeApp (string[] args)

{

Application.Init();

Glade.XML gxml = new Glade.XML (null, "gui.glade", "windowl",
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null) ;
gxml.Autoconnect (this);
Application.Run();

[Widget]
Button buttonl;

[Widget]
Label labell;

4.5 Kak no0aBuTh cOOBITHE

Jlnst moGasienus coobITrit Bam He0OX0AMMO ClleIoBaTh MpUMEpPY KoJa HiKe. BEI Takke MoxkeTe 100aBIATh
co0sITusa u3 Glade.

using System;

using Gtk;

using Glade;

public class GladeApp

{

public static void Main (string[] args)

{
new GladelApp (args);
}

public GladeApp (string[] args)
{

Application.Init();

Glade.XML gxml = new Glade.XML (null, "gui.glade",
"windowl", null);

gxml.Autoconnect (this);

buttonl.Clicked += OnPressButtonEvent;

Application.Run();

[Glade.Widget]
Button buttonl;

[Glade.Widget]
Label labell;

public void OnPressButtonEvent ( object o, EventArgs e)

{

Console.WriteLine ("Button press");
labell.Text = "Mono";
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BriocsieicTBUY MBI YBHIUM TOTOBBII KOJI HCIIOJIb30BAHUS COOBITHIA 1T 00BEKTOB, yKa3aHHBIX B gui.glade daiine.
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3AIJAHUE JJI1 CAMOCTOSTEJIBHON PABOTHI

CaMOCTOSATEIbHO H3YUUTh CIIOCOOBI TOCTPOCHUS I0JIb30BATEILCKUX HHTEP(EHCOB C
nomortsio HTML + CSS B npunoskenusix Electron. ITombiTatsest co3aaTh aHaIOTHYHBIE
MIPHIOKCHUS.

3AJJAHUE JJI1 PACYETHO-TPA®MYECKOUN PABOThI

Lenbto pacdeTHO-TpaduIecKoil pabOTH SBISETCA IMOJMYYCHHE OIBITA B OIEHKE KaduecTBa rpaduIecKoro
MOJIb30BATEIECKOTO HHTEpdeiica MpOrpaMMHOTO CPEJICTBA.
3amanme:

Hamucats MPUIJIOKCHHUEC, UCIIOJIB3YIOUICC Fpa(l)I/I‘IeCKI/Iﬁ MO0JIb30BaTEIbCKUI HHTep(l)eﬁC C UCIMOJIb30BaHUEM OJHOM U3
TGXHOJ’IOFI/II‘/II, OIMUMCAHHBIX B TCOPCTUYCCKUX MaTCpUaIax.

TPEBOBAHMA K OTHETY O BbIIIOJIHEHHMH PACHYETHO-
[PAONYECKOHN PABOTDI

OT4er 1o BHIMOJIHEHHUIO PACUYETHO-TpapUIECcKOi pabOThI JOJDKEH CONEPIKATh:

1. Onwucanue GyHKIFOHAA pACCMATPUBAEMOT0 IPOrPAMMHOI0O CPECTBA B BH/IE CITUCKA (DYHKITUI.

2. JlemoHCTpanus paboTaromero NporpaMMHOTo IPOIyKTa
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CIIMCOK PEKOMEH/ITYEMOM JINTEPATYPbI U UHTEPHET-PECYPCOB

1. Qt5.10. IIpodeccnonansuoe mporpammupoBanme Ha C++ Illnee Maxkc 2018
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ITpunoxxenne 1. OBPA3EL] TUTYJIBHOI'O JIMCTA

MUHUCTEPCTBO HAVKU U BBICILIETO OBPA30BAHMS POCCUMCKON ®EIEPALINN

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIBHOE YUPEX/JIEHUE BBICHIEI'O
OBPA30OBAHUA

«MYPMAHCKHI I'OCYJAPCTBEHHbBIN TEXHUYECKU YHUBEPCUTET»

Kadenpa

MatemaTiku, HHOOPMAITHOHHBIX
CHUCTEM U IIPOrPaMMHOTO
oOecncueHUS

OTUET
O BBITIOJIHEHUH pacyeTHO-rpadudecKoit paboThl
10 AUCIUILIINHE

1802

Brimoawnn:
CTYJEHT TPYIIIIBI
davmmsa U.0.

IIposeput:

Crapuuuii npenoaaBaTenb
xatpeapst MUC u 110
®amumusa N.0.

MypmaHck
20__
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