[ papukKa

GDI+



Ba)kHble npocTpaHcTBa UMEH

System.Drawing OcHOBHbIE TUNbI ANs BbIBOAA rpadukun, a
Takke Tvn Graphics

System.Drawing.Drawing2D  BbINonHeHWe CrOXHbIX ornepaunm ¢
OBYMEPHOU rpadoukom

System.Drawing.Imaging Tunbl, Nno3songoLwmne HanpsaMyto
paboTaTb C rpapmyeckmmu
N300paxeHnssMn

System.Drawing.Printing PaboTkl ¢ npuHTEPOM

System.Drawing.Text PaboTa ¢ cucTeMHbIMU LLIpUpTamm



Tunbl System.Drawing (1)

Bitmap

Brush, Brushes,
SolidBrush,

SystemBrushes,
TextureBrushes

Color,
SystemColors,
ColorTranslator

Font, FontFamily

Graphics

lcon, Systemlcons

NHkancynupyeT gann nsobpaxeHnsa n onpegensaet
Habop MEeTO0B pPasnuUYHbIX onepaumn

Ob6beKTbI-KNCTU. Brush — 6a30BbIN abCcTpaKkTHbIN
Kriacc

Habop ctaTnyecknx nonen ans HaCTPonKKM LBeTa

XapakTtepuctuku wpudta. FontFamily — Habop
LUPUPTOB, OTHOCALLMXCA K OQHOMY CEMEUCTBY

BaxHbIn Knacc onpegenseTr obnacte pucoBaHUsA U
Habop MeToO0B AMs BbiBOAA TEKCTA U
reoMeTpmnYecKknx uryp

Knaccel anst paboTbl € Nonb30BaTeNbCKUMU U
CUCTEMHbIMU 3HAYKaAMM 3



Tunbl System.Drawing (Il)

Image, Image — abcTpakTHbIN Knacc, npoussoanT Bitmap,
ImageAnimator lcon, Cursor. ImageAnimator — nokas cepuu
N306paxxeHnin Yepes NHTepBast BPEMEHMU
Pen, Pens, Knaccobl, npy NOMOLLM KOTOPbIX PUCYIOTCA BCE
SystemPens nuHnn. OnpegeneH psig cCTaTUYeCcKUX CBOUCTB.
Point, PointF PaboTta ¢ koopgmnHaTtamu To4ku (int, float)
Rectangle, PaboTta ¢ npamoyronbHbiMy obnactsamu (int, float)
RectangleF
Size, SizeF PaboTkl ¢ pasmepamu (LumpuHa, BbicoTta) (int, float)
StringFormat icnonb3yetca ans dpopmaTtMpoBaHUAa TEKCTA
Region Onpepgensaet obnacTb, 3aHATYI0 FEOMETPUYECKON
dourypon



[TepeuncrieHeHmns System.Drawing

ContnetntAlignment OnpenengaeT pacnonoXxeHne coaepXXnmMoro B
obnactu BBOAa (cnesa, cripasa, No LUEHTPY)

FontStyle CsouncTea wpudTta (MNonyXMpHbIX, KypcuB)
GraphicsUnit EOvHULbI U3MepeHna rpadonyeckoro arnemMeHTa
KnownColor [pyXeCcTBEHHblE MMEHA CUCTEMHbIX LIBETOB
StringAlignment BbipaBHMBaHME TEKCTOBbLIX CTPOK

StringFormatFlags  ®opmaTmnpoBaHue TEKCTOBbLIX CTPOK

StringTrimming OTceyeHmne TEKCTOBbLIX CTPOK

StringUnit EOQnHMUBI n3MepeHns anga CTPOKM TeKCTa
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Tun Point (PointF)

namespace DrawingUtilTypes

{
using System;
using System.Drawing; // 3TO NPOCTPAHCTBO MMEH HYXHO mJisg paboTw Cc Tunamm GDI+

public class UtilTypes
{

public static int Main(string[] args)

{

Point pt = new Point (100, 72); // Co3maeM TOUKy, a 3aTeM CMellaeM ee

System.Console.WriteLine (pt) ;
pt.Offset (20, 20);
System.Console.WritelLine (pt);

Point pt2 = pt; // lpumeHseM neperpyXeHHBE OIepaTops Point

if (pt = = pt2)Console.WritelLine ("Points are the same");
else Console.WritelLine ("Different points");

pt2.X = 4000; // MeHseM 3HaueHMre KOOpAMHATH X 1OJjsa pt2

// A Temnepb BHBOIMM MHOOPMALMIO O KOOPAMHATAX KaXIOM TOUKM:
Console.WriteLine ("First point: {0}", pt.ToString()):;
Console.WritelLine ("Second point: {0}", pt2.ToString())
return 0O;



UneHbl knacca Point (PointF)

+
I

, n

X, Y

ISEmpty

Offset()

[leperpyXeHHble onepaTopsl

CBoucTBa yCTaHaBMMBaKT U
nony4aroT KoopanHaTbl

true gns Toukn (0, 0)

[Tpon3BoanUT CMeLLEHNE TOYKA
OTHOCUTENbLHO TeKyLlen No3nunm

/



UneHbl knacca Rectangle (RectangleF)

==, = [leperpyxeHHble onepaTopbl

J

X, Y OnpenensatoT KoopanHaTbl BEPXHEro
NeBoro yrna

|nf|ate(), CTatnyeckne metoabl NO3BOMAKT YBENNUYMBATD

Intersect(), Union pa3mepbl NpAMOyrofibH1UKa U co3gaBaTth HOBbIE
’ nyTeM nepeceyeHns o oobLeanHeHus

Top, Left, Bottom, Cpowncrtea yctaHaBnnBalT U3MEPEHUS

Right NPAMOYrosfibHMKa

Height, Width OnpenensoT BbICOTY U LUMPUHY

Contains() [To3BonsaeT onpenennTb, NonagaeT nu
TOYKa C 3aaHHbIMW KoopanHaTamu

BHYTPb NMPAMOYTOJfibHNKA o



Pabota metoga Contains()

public static int Main(string[] args)

{

Rectangle rl = new Rectangle (0, 0, 100,
Point pt3 = new Point (101, 101);

if (rl.Contains(pt3))

Console.WritelLine ("Point is within the
else

Console.WritelLine ("Point is not within

// Temnepb mnoMemaeM TOUKY BHYTPb 00JIacTu
pt3.X = 50;
pt3.Y = 30;

if (rl.Contains(pt3))

Console.WritelLine ("Point 1s within the
else

Console.WritelLine ("Point i1s not within

return 0O;

100) ;

rect!");

the rect!");
NpAMOYT'OJIbHUKA
rect!");

the rect!");



UneHbl Knacca Size (SizeF)

+ [leperpyxeHHble onepartopbl

Height, Width OnpenenstoT BbICOTY U LUMPUHY
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Complement
Exclude
GetBounds

Intersect
ISEmpty

MakeEmpty

IsInfinite
Makelnfinite

Transform
Translate

Union

Xor

MeToabl knacca Region

HononHaeT o6bekT Region gpyrummn rpagomyecknmmn obbektamu,
KOTOpbLIE HE NepeceKkaroTcda ¢ UCXxoaHbIM Region

NcknovaeT obnactb, 3aHMMaeMyo Apyrum rpapudeckmv
oObekToM n3 obbekTa Region

BosBpaluaeT ob6bekT kracca RectangleF, npeagcrasnatowmnm
TPeyronbHMK B KOTOPLIM NoMeLllaeTca ob6bekT Region

[MepecekaeT gBa Region

Onpenenntb/yCcTaHOBUTL HYNIEBOW pa3mep obnacTu
Onpepenntb/ycTaHOBUTL DECKOHEYHbIN pasmMmep obrnactu

[MpeobpasyeT obnactb o6bekTa Region Ha ocHoBe
nepenaBaemMmoro oobekta Matrix

CaBuraeTt koopauHaTbl o0bekTa Region Ha ykaszaHHY BENUYMHY

O6beanHAET ykasaHHbIN OO6BbEKT C ApYrMM rpadonyeckmum
00BbEKTOM

Ob6beaunHAeT ykasaHHbIN OOBbEKT C APYrvMm, mq»;lnroqaﬂ obLwume
obnacTtu



CeaHchbl BbiBOga rpadpukn (1)

public class MainForm : Form

{

public MainForm /()

{

CenterToScreen () ;

this.Text = "Basic Paint Form";

}

public static void Main(string[] args)
{

Application.Run (new MainForm()) ;

}

protected override void OnPaint (PaintEventArgs e)

{

Graphics g = e.Graphics;

g.DrawString ("HelloGDI+", new Font ("Times New Roman", 20),
new SolidBrush (Color.Black), 0, 0);

}
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CeaHchbl BbiBOAa rpaduku (BapuaHT 2)

public class MainForm : Form

{

public MainForm /()

{

// IobaeigeM o0BpaBOTUUK COOLITUA

this.Paint +=
new System.Windows.Forms.PaintEventHandler (MainForm Paint) ;

}

// OBpaTuTe BHMMAHME HAa CUTHATYPY oOOpaboTumkKa COOBITUM
public void MainForm Paint( object sender, PaintEventArgs e )

{

Graphics g = e.Graphics;

}

public static void Main (string[] args)

{

Application.Run (new MainForm()) ;

}
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Kak coenaTb KINMEHTCKYHO 0briacTb Ballero
NPUNOXXeHUa HeaeucTBUTENbHOM

public class MainForm : Form

{

private voild MainForm Paint (object sender, PaintEventArgs e)

{
Graphics g = g.Graphics;
// JloTuka nJig BHBOIA M300paXeHUI

}

private void GetNewBitmap ()

{

// BEHIBOIMM OKHO IOMaJioTa U IOoJiydyaeM BHOpaHHOe Mu300paxeHue

// A Temnepb MNEepepuCOBHBAEM KJIMEHTCKYH YaCTb GOPME
Invalidate() ;
}
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YKkazaHune obractn nepeprucoBKu

private voild UpdateUpperArea ()

{
Rectangle myRect = new Rectangle(0,0,75,150);

Invalidate (myRect) ;
}
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BbiBog rpadpuku BHe cobbiTns Paint

private void NainForm MouseDown (object sender, MouseEventArgs e)

{

// Tlonyuyaem ob6bekT Graphics
Graphics g = Graphics.FromHwnd (this.Handle) ;

// Tlo MeJyIuKy MBIY PUCYEM KPYXOK
g.DrawEllipse (new Pen(Color.Green), e.X, e.Y, 10, 10);

Basic Paint Form (click on me) Q@@
Hello GDI—I— Basic Paint Form (click on me)
Hello GDI+
O
O
O O
O
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«[TpaBunbHbIN» BbIBOA rpadouKu

public class MainForm : System.Windows.Forms.Form

{

// Komjexkums Ojisg XpaHeHMs KOOPIOMHAT BCEX KPYXKOB
private ArrayList myPts = new ArrayList();

private void NainForm MouseDown (object sender, MouseEventArgs e)

{

&% Basic Paint Form (click on me) Q@@ DaBJISEM KOOPIMHATH yKa3aTeJid IIPpU lejiluyKe

g M Invalidate
Hello GDI e.Y)); Basic Paint Form (click on me) @@@

Hello GDI+
O @]
O nt (object 5
@ O
O O
", new Font
r,Black), 0 ®)

g.DrawEllipse (new Pen(Color.Green), p.X, p.Y¥Y, 10, 10);
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BoamoxxHocTu knacca Graphics

* FromHdc(), FromHwnd(), Fromimage() —
cTaTu4Yeckne mMetoabl, obecnednsatoT
BO3MOXHOCTb nony4veHusa obbekta Graphics n3
arfieMeHTa yrnpaBreHns nnm n3oodpaxeHus

e Clear() — 3anonHset oobekT Graphics
BbIOpaHHbIM LIBETOM, yaansas npeabigyliee
coepXXnmoe

e MeasureString() — Bo3BpallaeT CTPYKTypy Size,
npeacTaBnaroLWyo rpaHuubl bnoka TekcTa
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MeToabl pucoBaHus Krnacca Graphics

* DrawArc(), DrawBezier(), DrawBeziers(),
DrawCurve(), DrawEllipse(), Drawlcon(),
DrawLine(), DrawLines(), DrawPie(),
DrawPath(), DrawRectangle(),
DrawRectangles(), DrawString() — Bce aT10
METObl BbIBOAA N300paXKeHNN

 FillEllipse(), FillPath(), FillPie(), FillPolygon(),
FillIRectangle() — 3anonHeHne BHYTPEHHUX
obnacTten oObLEKTOB

19



CBounctBa knacca Graphics

Clip, Graphics, clipBounds, VisibleClipBounds,
IsClipEmpty, IsVisibleClipEmpty — no3BonsoT HacTpouTb
napamMeTpbl OTCEYEHUA ANsl OObeKTa

Transform — ons npoBeaeHnst npeobpasoBaHNK KoopanHaT
PageUnit, PageScale, DpiX, DpiY — 3agatot egmHumubl
N3MepEHNS

SmoothingMode, PixelOffsetMode, TextRenderingHint —
3aaloT N1aBHOCTb Nepe-xoaoB A reoOMeTpuUYecKnX
OOBbEKTOB U TEKCTA

CompositingMode, CompositingQuality — Oyaoet nu
rpadpuyeckmin 06BLEKT BbIBOAUTLCS Hag poHOM nnu byaet
nponcxognTb MeLleHne ¢ POHOM

InterpolationMode — onpegendet nHTepnonauuo Mexay

coceaHNMN TOYKaMu
20



Cuncrtema KoopanHaTt no yMOST4aHUIo

(0,0)
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[TpumeHeHne gpyrnx eanHUL, N3MepeHus

CeownctBy Graphics.PageUnit npuceavBaem 3HayeHne u3 nepeumcrnenuns GraphicsUnit

Display 1/75 nronma

Document 1/300 aronma

Inch [1ronm
Millimeter MwunnumeTp
Pixel [Mnkcen
Point 1/72 nronma

22



CMeHa Havana koopauHat

private void MainForm Paint (object sender, PaintEventsArgs e)

{

// HacTpamuBaeM eOMHUIE M3MEPEHUId
e.Graphics.PageUnit = GraphicsUnit.Point;

// HacTpamBaeM HOBYK TOUKY OTCUETa OJid CUCTEMH KOOPIOMHAT
e.Graphi anslateTransform (100 00) :

Unit of Measurement  Origin

Unit of Measurement  Origin

// Ko b HMK A
e.Gra w Per
0);
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PaboTa c uBeTtom

/[ OQuH N3 MHOXecTBa npeaonpeaeneHHbIX LBETOB
Color ¢ = Color.PapayaWhip

/l HasBaHusa uBeToB — cTaTu4Yeckmne nons

24



UneHbl knacca Color

FromArgb() BosBpaliaeTt o6bekT TUna Color no
npo3pavyHocTn 1 RGB KomMnoHeHTam

FromKnownColor() BosBpaliaet 06bekT TUna Color. icnonb3yoTca
3Ha4yeHuns n3 nepeymncrneHnsa KnownColor

FromName() BosBpaluaet 00bekT Tuna Color no nmeHn.
cnonb3yeTcs TekcToBasa CTpoKa

AR G,B Bo3BspallaloT 3Ha4eHUd, NPUCBOEHHbIE a-KaHany u
RGB nonam

IsNamedColor() [To3BONSAET y3HATb, NPUHAONEXUT NN UBET

Name KakoMy-nnbo 13 N3BeCTHbIX LIBETOB

GetBrightness() [MTonyyaet 3HadyeHus B cucteme HSB

GetHue()

GetSaturation()

ToArgb() BosBpaluaeT Yncrnosble 3HadeHNsa ana obbekta
Color

ToKnownColor() Bo3BpallaeT 3Ha4yeHne U3 nepeduncrneHmns

KnownColor 25



BoamoxkHocTu knacca ColorDialog

public class ColorDlgForm : System.Windows.Forms.Form

{ lpeT @m
O CHOBHBIE UBETS: : t® Click on me to change the Color [Zl@
et ek F B
HMOETENN
ENFEEEEN
ENEEEEEN
EEEEEEEN ;
EEEENTE
| DonoaHuTentHele useTa: Color,is:
L N M —— Color [A=255, R=255, G=128, B=64] )
: Ul'reﬂox:lbﬂ— KpacHbii:
| 0 0 O g N N
| ﬁom‘pacr:lm SeneHbIi
| Uripegenure USET »> I Uger|3anmexa ﬂpKOC’TbZW CuHuit:
0K | OtmeHa | Cnpaeka | HotaeuTe B Hatop
Clllo . bDOCRCOTOL — CUrrcorory;
// BHIBOOMM MHbOPMALMIO O BEHOPAHHOM lIBETE
string strARGB = colorDlg.Color.ToString() ;
MessageBox.Show (strARGB, "Color is:");
}
}
}
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PaboTa co wpudptamm

// Cosmaem ob6bekT Font, ykaswBasg uMa mpudTa M €To pasMep
Font £ = new Font("Times New Roman", 12)

// Cosmaem ob6bexkT Font, ykKaswBasg MMS, pPas3Mep U CTUJb

Font £2 new Font ("Arial", 20,
FontStyle.Bold | FontStyle.Underline)

// public void DrawString(String, Font, Brush, Point)

g.DrawString("My string", new Font("Arial",24),
new SolidBrush (Color.Black), new Point (0,0));

// public void DrawString(String, Font, Brush, float, float)
g.DrawString ("Another string", £2, Brushes.Black,10,30);

27



Cemencrea LWpUQTOB

// Cozmaem obwekT FontFamily
FontFamily myFamily = new FontFamily ('"Verdana") ;

// TlepemaeM COS3IOaHHHIN HaMM OOBEKT KakK IapaMeTp

Font myFont new Font (myFamily, 12) ;
e.Grapgics,DrawString("Hello" ,myFont,Brushes.Blue,10,10)

UneHbl Tna FontFamily no3sonsAtoT y3Hath pasnunyHble Tunorpadpckue
xapaktepuctuku wpudra: GetCellAscent(), GetCellDescent(),
GetEmHeigth(), GetLineSpacing(), GetName(), IsStyleAvailable()

28



[TpunoxeHmne ¢ BO3MOXHOCTbIO Bbibopa wpundTa

public class FontForm: System.Windows.Forms.Form
{
private Timer timer;
private int swellValue;
// BDroT mpudr O6ymeT MUCIOJIL30BATHLCH IO YMOJIUAHUI:

private string fontFace = "WingDings";

public FontForm/()

{

// CumTaeMm, UTO CUCTEeMa MEHI co3IaHa npu nomMomyu Visual Studio.IDE
InitializeComponents () ;

timer = new Timer () ;

Text = "Font App";

Width = 425; Height = 150;
BackColor = Color.Honeydew;
CenterToScreen|() ;

// HacTpauBaeM TamMep
timer .Enabled = true; timer.Interval = 100;
timer.Tick += new EventHandler (FontForm OnTimer) ;

}
29



[TpunoxeHmne ¢ BO3MOXHOCTbIO Bbibopa wpundTa

private void FontForm OnTimer (object sender, EventArgs e)

{

// TpM KaxIoM «THUKe» pas3Mep mpubTa yBeImMumMBaeTCs Ha 5
swellValue += 5;

// TIpu OOCTWMXEeHMM MaKCHMMAJILHOT'O pa3Mepa yMeHbliaeMmM pasmep no 0
if (swellValue >= 50)

swellValue = 0;

// TlepepucCOoBEIBAEM HYXHYIO HaM IPAMOYTOJIBHYI OOJIACTh
Invalidate (new Rectangle (0, 0, ClientRectangle.Width, 100));
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[TpunoxeHmne ¢ BO3MOXHOCTbIO Bbibopa wpundTa

private void FontForm Paint(object sender, PaintEventsArgs e)
{

Graphics g = e.Graphics;

// Pasmep mpubdra OymeT MEHATLCH Mexny 12 m 62 B 3aBUCHMMOCTM OT TeKymero s3HaueHus swellValue

Font theFont = new Font (fontFace, 12 + swellValue);
string message = "Hello GDI+";

// BHIBOOMM COOOIEHME 10 LEeHTPY (GOPMEI

float windowCenter = this.DisplayRectangle.Width/2;
SizeF stringSize = g.MeasureString (message, theFont);

float startPos = windowCenter - (stringSize.Width/2);

g.DrawString (message, theFont, new SolidBrush (Color.Blue), startPos, 10);
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private void FormatFont Clicked(object sender, EventArgs e)

{

}

ObpaboTka KoMaHg MEHIO

cmiFontChecked.Checked = false;

Menultem miClicked = (Menultem)sender;
fontFace = miClicked.Text.Remove (0,1);

if (fontFace == "Arial")
cmiFontChecked = cmiArial;
else if (fontFace == "Times New Roman")

cmiFontChecked = cmiTimesNewRoman;
else if (fontFace == "WingDings")
cmiFontChecked = cmiWingDings;

cmiFontChecked.Checked = true;
Invalidate() ;
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MHpopmaLumsa 00 yCTaHOBMEHHbIX LUpUdTax

public class FontForm : System.Windows.Forms.Form
{

// g XpaHeHus COucKa mpudToB

private string installedFonts;

// O6paboTuMk COOBITMS MEHI IJiS BHEHBOIA CIMCKa YCTAHOBJIEHHHX B CHUCTEME
wpndTOB
private void mnuConfigShowFonts Clicked(object sender, EventArgs e)

{
InstalledFontCollection fonts = new InstalledFontCollection();

for(int i=0; i < fonts.Families.Lenght; i++)
{

installedFonts += fonts.Families[i] .Name + " ";

}

// Ha sToT pas HaM nNoTpebyeTcsd MepeprMCcOBATH BCH KIMEHTCKYK 00JacThb
// GOPMEBI, MMOCKOJIbKY BEIBOI IIOJIYUEHHBIX SHAUEHUM OyIeT NPOM3BOOUTLCS B

// HUXHIOKD YacTb (QOPMEI
Invalidate() ;

}
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BbiBOO MHOpPMaLUKX B HUXKHIOK YacTb popMbl

private void FontForm Paint (object sender, PaintEventArgs e)

{

Graphics g = g.Graphics;
Font theFont = new Font (fontFace, 12 + swellValue) ;
string message = "Hello GDI+";

// BeiBOOMM coofmenue "Hello GDI+" no 1eHTPYy GOpME
float windowCenter = this.DisplayRectangle.Width/2;
SizeF stringSize = g.MeasureString(message, theFont)
float startPos = windowCenter - (stringSize.Width/2);

g.DrawString (message, theFont, new SolidBrush (Color.Blue),
startPos, 10);

// BuBOmuM mHOOpPMALMIO OO YCTAHOBJIEHHBEIX MPUOTAX [0 BAHATOM 0OJIACTHIO
Rectangle myRect = new Rectangle (0, 100, ClientRectangle.Width,
ClientRectangle.Height) ;

// ByOoemM prCOBATbL B 3TOM 0OJIACTM OeJIbkM 10 UYEepPHOMY
g.FillRectangle (newSolidBrush (Color.Black), myRect) ;

g.DrawString(installedFonts, new Font("Arial", 12),
new SolidBrush (Color.White), myRect) ;
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ObpaboTka cobbiTnst Resize

private void FontForm Resize (object sender, System.EventArgs e)
{
Rectangle myRect = new Rectangle (0, 100,
ClientRectangle.Width, ClientRectangle.Height) ;
Invalidate (myRect) ;

(™ Font App

File Configure

Hello GDI+

Absalom Academy Academy ltalic Agency FB Alibi Anastasia Arial
Arial Black Arial Narrow Arial Rounded MT Bold Batavia Blackadder
ITC Bodoni MT Bodoni MT Black Bodoni MT Condensed Book

Antiqua Bookman Old Style Bookshelf Symbol 7 Boyarsky Bradley
Hand ITC BrushType Calisto MT Casmira Castellar Century Gothic

Century Schoolbook Cloister Black Comic Sans MS Copperplate
Gothic Bold Copperplate Gothic Light CorridaC  Courier New Curlz MT
CyrillicGoth CyrillicOld Decor DejaVu LGC Sans DejaVu LGC Sans




{

// OBpaBoTUMK COBBITMA
private void FontDlgFd

{

}

private System.Windows.Forms.FontDialog fontDlg;
private Font currFont;

Knacc FontDialog

public class FontDlgForm :

// OBpaboTumk coBBITMA Paint

private void FontDlg

{

}

public Fgq
{

CenterTo
fontDlg
fontDlg.
Text = "
currFont

@ Click on me to

el

}

if (fontDlg.ShowDialog()

{

System.Windows.Forms.Form

WpuepT: HauepraHue: Pasmep:
Parsek |06bNHbu¥1 |48 | 0K I
00bIYHBINA 22 A
Perpetua KYpCUB 24 Oriena |
() Perpetua Titling MT HUPHBINA 26
'g Pretext KUPHBI KYpCUB 28
Pristina 36
H Puppylike Lrpaexa I
Raavi 72 Do
BugousmereHue O6pazey

| 3avepkHyTbIi
I™ MoayepkHyTbIi

ta Gl

Hatop cumMeonos:

I 3anaaHbiii

=

Graphics g = e.Graph
g.DrawString("Testin

0,

currFont = fontDlg.Font;
Invalidate() ;

}

'= DialogResult.Cancel)
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Knaccbl System.Drawing.Drawing2D

AdjustableArrowCap
CustomLineCap

Blend
ColorBlend

GraphicPath
GraphicPathlterator

PathData

HatchBrush
LinearGradientBrush
PathGradientBrush

OnpenenatT HaKOHEYHUKM NEPLEB

|/|CI'IOJ'Ib3yI-OTCF| anda cMmeLmBaHUA LBETOB

[MpencTaBnsaoT Habop CBA3aHHbIX NTMHUA

XpaHuUT rpadunyeckme gaHHble angd

GraphicPath

IK30TUYECKNE TUMbI KUCTEN
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[lepeuncneHuna System.Drawing.Drawing2D

DashStyle CTunb WTPUXOBLIX NUHUK Nepa
FillMode 3arosiHeHne BHYTPEHHEN obnacTtn ourypbl
HatchStyle BapuaHTbl LUTPNXOBKHK

LinearGradientMode = HanpaBneHune nameHeHus rpaaneHTHoro

LBeTa

LineCap CTunb HaKoOHEeYHUKa nepa

PenAlignment OpueHTauusa nepa OTHOCUTESNBbHO NPOBOAMMOMN
NNHNK

PenType Twun NnuHUM, cosgaBaemMbivi NEPOM

QualityMode KauecTBo BbiBOAA rpadmyeckoro oobekrta

SmoothingMode
RenderingHint 38



OnpegeneHne KavyecTBa BbiBoAa
rpadpmnyeckoro oobekTa

private void MailnForm Paint (object sender, PaintEventArgs e)
{

Graphics g = e.Graphics;

// YCcTaHaBJIMBAEeM KaueCTBO BHEBOIA Tpadmuueckoro obwreKTa

g.SmoothingMode = SmoothingMode.AntiAlias;

// Eme nyume — HighQuality
// Eme OmicTtpee - HighSpeed
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PuncoBaHne nepom

DrawPie() [yra (no annuncy)

DrawPolygon() KpuBas besbe (Kybundeckasi Kpuasi no YeTblpem
TOYKaMm)

DrawCurves() BbiBO4 KpyBOM Ha OCHOBE MaccuBa TOYeK

DrawEllipse()

annunc (no koopauHaTam ONUCaHHOIo
NPSAMOYronbHMKA)

DrawLine() [Tpamas unn nomaHaga (N0 MaccmBy TOYEK)

DrawLines()

DrawPath() BbiBOOW KONNEKLMIO MPAMbIX U KPUBbLIX NPU
nomowm tmna GraphicsPath

DrawPie() CexTop annurica

DrawPolygon() MHoroyronbHuK (Mo MaccmBy TOYEK)

DrawRectangle()
DrawRectangles()

[TpAMOYrofibHUK
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HekoTopble cBOUCTBa Knacca Pen

Brush

Color

DashCap
DashOffset
DashStyle
LineJoin

PenType
StartCap, EndCap

Width

Kncrb

LiBeT

CTunb HAaKOHEYHMKOB A1 MYHKTUPHOW JIMHUN
CmelleHne Havana NyHKTupa

CTunb NyHKTMpPa

Cnocob nepecevyeHnst IMHUA

CTunb NNHUNA

HakoHEeYHUKN NNHUK

TonwmHa nMHUn
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private void MainForm Paint (object sender, PaintEventArgs e)

{

PaboTta ¢ nepbamu

Graphics g = e.Graphics; Heollo ol
there.. How are

// CosmaeMm 0OoJiblIOE MEPO CHUHETO lLiBeTa
Pen bluePen = new Pen(Color.Blue, 20);

// CosmaeMm eme OINHO [EepPO IIPM IIOMOIM 3arOTOBOK U3 KOJIJISKLNWMI
Pen pen2 = Pens.Firebrick;

// BHIBOIMM MNPM IIOMOLIM COS3IAHHEIX HaAMMU [Ie€pbeB T'€OMEeTPUUESCKUE
g.DrawEllipse (bluePen, 10, 10, 100, 100);
g.DrawLine (pen2, 10, 130, 110, 130);

g.DrawPie (Pens.Black, 150, 10, 120, 150, 90, 80);

// BHIBOIMM MHOTOYTOJIBHMK MIYPIYPHOT'O LIBETAa
Pen pen3 = new Pen(Color.Purple, 5);
pen3.DashStyle = DashStyle.DashDotDot;
g.DrawPolygon (pen3, new Point[] { new Point (30, 140), new Point (265, 200),
new Point (100, 225), new Point (190, 190),
new Point (50, 330), new Point (20, 180),} )

// IHDobaBisgeM NPAMOYTOJIBHMK CO BIMCAHHBIM HAaMM TEKCTOM

Rectangle r = new Rectangle (150, 10, 130, 60);

g.DrawRectangle (Pens.Blue, r);

g.DrawString("Hello out there...How are ya?", new Font("Arial", 12), Brushes.Black, r);
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PaboTaem ¢ HaKOHEYHUKaMU MEPLEB
(MepeuncneHune LineCap)

ArrowAnchor
DiamondAnchor
Flat

Round
RoundAnchor
Square
SquareAnchor

Trinagle

CTpenku

Pomb6bl

CTaHgapTHOE 3aBepLUeHne
CkpyrneHue

LLlapbl

KBagpaTtbl B TONLWWUHY NMHUU
KBagpaTtbl bonbLiero pasmepa

TpeyronbHOEe 3aBepLUEeHNS
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HakoOHEeYHUKN NepLEB

private void MainForm Paint (object sender, PaintEventArgs e)

{ __
Graphics g = e.Graphics; £ pen Cap App FEX

Pen thePen = new Pen(Color.Black, 10); e
int yOoffSet = 10; 5
// TlonmyyaeMm BCe 3HaueHMda lepeuucyieHusa LineCap Square
Array obj = Enum.GetValues (typeof (LineCap)) ;
Round
// BHBOIVM JIMHUIO C MCIIOJIb30BaHMeM 3HaueHmus u3 LineCap
. . : E .3
for(int x = 0; x < obj.Length; x++) Triangle
{
// HacTpawBaeMm "HakKoOHeuHMK" Mepa NoAnchor —
LineCap temp = (LineCap)obj.GetValue (x) ;
thePen.StartCap = temp; S sra noher 1
thePen.EndCap = temp;
RoundAnchor . .
// BHIBOOVIM MMS B3HAUEHUS [IepeuucCIieHUs

g.DrawString(temp.ToString() , new Font("Times New Roman", 10),
new SolidBrush (Color.Black), 0, yOffSet);

// BBEIBOIVM JIMHUK C BHOPAHHBIM HAKOHEUHUKOM

g.DrawLine (thePen, 100, yOffSet, Width - 50, yOffSet);
yoffSet += 40;
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Pabotaem ¢ KUCTbIO

FillClosedCurve() O6nactb BHYTPU 3aMKHYTOW KPUBOW

FillEllipse() Annunc

FillPath() ObnacTb BHYTPU TpaeKkTopuu
FillPie() CermeHT annunca
FillPolygon() MHOroyrosibHuK
FillRectangle() [TpsAMOYTroSibHUK, HECKOMNBLKO
FillRectangles() NPAMOYTOJIbHUKOB

FillRegion ObnacTtb Region
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~ H
Pab0Ta C KNG b )

Hello out
there . How are

-y
.'l,l" d !)

private void MainForm Paint (object sender, PaintEventAr

{

Graphics g = e.Graphics;

// CosmaeMm "mjuoTHy® KMCTL" — SolidBrush — cuHero 1B{
SolidBrush blueBrush = new SolidBrush (Color.Blue) ;

// Cosnmaem eme OOHY KMCTH [PM IIOMOIM BapaHee TOTOBOJY
SolidBrush pen2 = (SolidBrush)Brushes.Firebrick;

// BakpammMBaeM 3TVMM KUCTAMU T'€OMETPUUECKME OUTYPH
g.FillEllipse (blueBrush, 10, 10, 100, 100);
g.FillPie (Brushes.Black, 150, 10, 120, 150, 90, 80)

// BakpammBaeM MHOT'OYTOJIBHUK IYPHYPHBEM LIBETOM
SolidBrush brush3 = new SolidBrush (Color.Purple) ;

g.FillPolygon (brush3, new Point[]{ new Point (30, 14¢
new Point (100, 225), new Point (190, 190),
new Point (50, 330), new Point (20, 180)} )

// ¥ NPAMOYTOJILHMK C TEKCTOM — CUHUM:

Rectangle r = new Rectangle (150, 10, 130, 60);

g.FillRectangle (Brushes.Blue, r);

g.DrawString ("Hello out there...Now are ya?",
new Font("Arial", 12), Brushes.White, r);
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Pabotaem co LUTPUXOBbLIMU KUCTAMMU
(MepeuncneHne HatchStyle)

BackwardDiagonal
Cross
DiagonalCross
ForwardDiagonal
Hollow

Horizontal

Pattern
Solid

Vertical

[naroHanbHasi ¢ HaKNOHOM BMPaBo
KpecTtoobpasHas

[NuaroHanbHas kpectoobpasHas
[naroHanbHasa ¢ HaKNOHOM BIIEBO
[lycTas

[lopn3oHTanbHagda

[1o nonb3oBaTenbLCKOMY obpasuy
CnnowHas

BepTukanbHas 47



private void MainForm Paint (object sender,

{

PaboTtaem co LUTPUXOBbIMU KUCTAMM

Graphics g = e.Graphics;
int yOffSet = 10;

// TlomemaeM B MaCCHUB BCe UJIEHH [lepeumnciieHus Hat
Array obj = Enum.GetValues (typeof (HatchStyle)) ;

// BHEBOIVM SJIJIMIIC CO MTPUXOBKOM, COOTBETCTBYIIEH

// ¢ 1 mo 10
for(int x =0; x < 10; x++)
{

// HacTpauBaeMm KUCTb

HatchStyle temp = (HatchStyle)obj.GetValue (x) ;

PaintEventArgs e)

@Hatch Brushes...

Hotizontal

Hotizontal

Vertical

ForwardDiagonal

BackwardDiagonal

HatchBrush theBrush = new HatchBrush (temp, Co LargeGrid

// BHBOIVM MMS KaxXIOTO M3 3HAUEHUNM [IepeuuclieH
g.DrawString (temp.ToString() , new Font ("Times
new SolidBrush (Color.Black), 0, yOffSe

// 3BakpammBaeM 3JUIUIC WTPUXOBOM KUCTHIO

g.FillEllipse (theBrush, 150, yOffsSet, 200,

yOffSet += 40;
}

25)

LargeGrid

LargeGrid

DiagonalCross

Percent3

RLL UL
AIIINNTTNSS.
L

A P A A
.-Illlllllllllllllllllllih
SEEEEEEEEEEEEEEEEEEEEET
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PaboTtaem C TEKCTYPHbIMU KUCTAMMU

public class MainForm : System.Windows.Forms.Form

{
// TloTpebylTCa NepeMeHHbEe Tulla Brush mna 3arpysku mM300paxeHuM
private Brush texturedTextBrush;
private Vrush texturedBGroundBrush;

public MainForm()

{

// 3BarpyxaeM m300paxeHue oJjg TEeKCTYPH GOPME
Image bGroundBrushImage = new Bitmap (Coluds.bmp") ;
texturedBGrounBrush = new TextureBrush (bBroundBrushImage) ;

// 3BarpyxaeMm mszobOpaxeHMre IJiIS TEeKCTYpPHE TecTa

Image textBrushImage = new Bitmap ("Soap Bubbles.bmp") ;
texturedTextBrush = new TextureBrush (textBrushImage) ;

49



icnonb3yemM TeKCTYpPHbIe KUCTU

private void MainForm Paint (object sender, PaintEventArgs e)

{
Graphics g = e.Graphics;
Rectangle r = ClientRectangle;

// BeiBOmuMM oOJaka Ha dopwme

g.FillRectangle (texturedBGroundBrush, r);

// TexkcT moipkeH OBITH OOJIBLIMM — UTOOB MOXHO OBUIO Pa3TJISIeTh TEeKCTYPY

g.DrawString ("Bitmaps as brushes! Way cool...",
new Font("Arial", 60, FontStyle.Bold | FontStyle.Italic),

texturedTextBrush, r);

} (% Textured Brushes ... Q@@

Bitmaps as
brushes!




PaboTta ¢ rpaaueHTHbIMU KUCTSMUN

private void MainForm Paint (object sender, PaintEventArgs e)

{

Graphics g = e.Graphics; ™ Gradiant Brushes... Q@@
Rectangle r = new Rectangle (10, 10, 100, 100);
Horizontal
LinearGradientBrush theBrush = null;

int yOffSet = 10;

// Tomyuyaem BCce 3HaueHusa nepeumciienua LinearGradify.mical
Array obj = Enum.GetValues (typeof (LinearGradientM|

// BHEBOIVM MNPAMOYTOJIbHMK, MCIIOJIL3yS 3HaueHmus Line
for(int x = 0; x < obj.Length; x++) )
{ ForwardDiagonal
// HacTpauBaem KUCTbH
LinearGradientMode temp = (LinearGradientMode) ol
theBrush = new LinearGradientBrush(r, Color.Red
BackwardDiagonal

// BHIBOIVIM UMS 3HAUEHUS [IepPeuMrCIIeHUs
g.DrawString (temp.ToString (), new Font("Times N
new SolidBrush (Color.Black), 0, yOffSet);

// 3BanojiHgeM NpPSMOYTOJIBHUK [IPU IOMOWM I'PAaIMEHTHONM KUCTU
g.FillRectangle (theBrush, 150, yOffSet, 200, 50);
yOffSet += 80;



BbiBoa n3obpaxeHnu
UneHbl kKNacca Image

FromFile(), FromHBitmap(),
FromStream()

CTaTnyeckme meTtoabl CO30aHUS
n3obpaxeHum

Height, Width, Size,
PhysicalDimensions,
HorizontalDimensions,

VericalResolution

CsonctBa anga paboTtbl ¢ pasmepamu

Palette CBONCTBO, BO3BpaLLlaeT O0beKT
Colorpaletter

GetBounds() [TpsIMOYTOSibHUK, NpeacTaBnaoWLnm
TEKYLLYI0 00nacTb, 3aHATYIO
n3obpaxeHnem

Save() CoxpaHsieT nsobpaxeHue B dann
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BbiBO4 n300paxkeHnn

public class mainForm : System.Windows.Forms.Form
{

// OObaBiigeM [epeMeHHBEe Tura Image

private Image bMapImageA;

private Image bMapImageB;

private Image bMapImageC;

public MainForm()

{

// Vicmosib3yeMm IJisd STUX [epeMeHHHX OOBEKTH Kjacca Bitmap
bMapImageA = new Bitmap ("ImageA.bmp") ;
bMapImageB = new Bitmap ("ImageB.bmp") ;
bMapImageC = new Bitmap ("ImageC.bmp") ;

}
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BbiBO4 n300paxkeHnn

private void Forml Paint (object sender,
System.Windows.Forms.PaintEventArgs e)

{

Graphics g = e.Graphics;

// BeIBOOUMM M300paXeHMUId

g.DrawImage (bMapImageA, 10, 10, 90, 90);

g.DrawImage (bMapImageB, rectB)

g.DrawImage (bMapImageC, rectC); ™ Form1 M=

fo L ]



// Twun
Bitmap
Bitmap
Bitmap
Bitmap
Bitmap

dopmaTtbl U3obpakeHumn

Bitmap nommepXuBaeT BCe pacCHpOCTPpaHeHHbEe ¢(opmaTh!
myBMP = new Bitmap ("CoffeeCup.bmp") ;

myGIF = new Bitmap ("Candy.gif") ;

myJPEG = new Bitmap ("Clock.jpg") ;

myPNG = new Bitmap ("Speakers.png") ;

myTIFF = new Bitmap ("FooFighters.bmp") ;

// BeIBOOVM M300paxeHmsa npu nomomy Graphics.DrawImage ()
g.DrawImage (myBmp, 10, 10);

g.DrawImage (myGIF, 220, 10);

g.DrawImage (myJPEG, 280, 10);

g.DrawImage (myPNG, 150, 200);

g.DrawImage (myTIFF, 300, 200);
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Metoabl Add knacca GraphicsPath

* AC
* AC
* AC
* AC
* AC
* AC

e Ad

dArc

dBezier
dBeziers
dclosedCurves
dCurve
dEllipse

dLine

* AC
* AC
* AC
* AC
* AC
* AC

e Ad

dLines
dPAth

dPie
dPolygon
dRectangle
dRectangles
dString
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[TocTpoeHune nyTu

public MainForm : System.Windows.Forms.Form
{
// CosmaeM o6wekT GraphicsPath
GraphicsPath myPath = new GraphicsPath();

public MainForm/()

{

// IobaBisgeM B oObeKT GraphicsPath sjeMeHTEH, M3 KOTOPHIX OH OyIeT
COCTOATH

myPath.StartFigure() ;
myPath.AddLine (new Point (150, 10), new Point (120, 150));
myPath.AddArc (200, 200, 100, 100, O, 90);
Point pointl = new Point (250, 250);
Point point2 = new Point (350, 275);
Point point3 new Point (350, 325);
Point point4 = new Point (250, 350);
Point[] points = {pointl, point2, point3, pointéd};
myPath.AddCurve (points) ;
myPath.CloseFigure () ;

}
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[lpoBepka nonagaHua B purypy

private void Forml MouseUp (object sender, System.Windows.Forms.MouseEventArgs e)
{

// Get (x, y) of mouse click.

Point mousePt = new Point (e.X, e.Y);

// See if the mouse is anywhere in the 3 regions...
if (rectA.Contains (mousePt))
{

isImageClicked = true;

imageClicked = 0;

this.Text = "You clicked image A";

}

else if (myPath.IsVisible (mousePt))
{
isImageClicked = true;
imageClicked = 3;
this.Text = "You clicked the strange shape...";
}
else // Not in any shape, set defaults.
{
isImageClicked = false;
this.Text = "Images";

}

// Redraw the client area.
Invalidate () ;
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BbiBognm o6bekT GraphicsPath

private void MainForm Paint (object sender, PaintEventArgs e)

{
Graphics g = e.Graphics; ™ You clicked the strange shape... Q@@

// BmBomuM o6BekT GraphicsPath
g.FillPath (Brushes.AliceBlue, myPathM'

// OBBOOMM 3TOT OOBEKT PaMKOM (IO e
if (isImageClicked = = true)
{

Pen outline = new Pen(Color.red, 5) }

switch (imageClicked)
{
case 3:
g.DrawPath (outline, myPath)
break;

default:
break;
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Pecypchl

e * resx
e * resources

* ResourceManager
e ResourceWriter
« ResourceReader
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YTo ewse?

* OIfIEMEHTbI YrpaBrieHUs
» BBOA/BbIBOA 1 cepunanusaumnss ob6bekToB

 Bsanmoaeuncrtsue ¢ DLL, cosgaHHbIMK Ha
CnvB6.0

« Noctyn Kk gaHHbiMm ADO.NET
» PazpaboTka Web-npunoxeHunn
* Web-cnyxbbl
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