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CmonbsiHoe AHOpell puzopbesudy,

KaHOudam ¢bu3suko-MmamemMamu4yeckux Hayk, 3asedyrouull Kkagedpou ¢hyHOa-
MeHmarsbHou uHgpopmamuku ®I6OY BO «HauyuoHanbHbIl uccrnedosameris-
ckut Mopdosckut 2ocydapcmeeHHbIlU yHusepcumem umeHu H. 1. Ozapéesanr,
2. CapaHck

mgutech@mail.ru

MeToaunyeckue acnekTbl NPOrpaMM1MpoOBaHUA KPYroBbIX Anarpamm
Ha pa3HbIX A3bIKax NPOrpaMMUpPoBaHuUs

AHHOMauyus. V3yyeHue zpaghuyecKkux 803MOXHOCMEU S3bIKO8 Mpo2paMMupO8aHUus 8bi-
COKO20 ypOBHSI 3aHUMaem 8axKHOe MEeCmO 8 Kypce OCHO8 rpozpamMmuposaHusi. 3HaHue
3Mmo20 UHCMpyMeHmapusi no3eosnsem cmydeHmy co3dasamb cOb6CmMEeHHble epaghuye-
cKkue nodrnpozpamMmbl U 3¢hgheKmuUBHO UCMOb308amb UX rpu paspabomke c80UX Mpursio-
XKeHul KomrbromepHou epaguku. CobecmeeHHble epaghudeckue bubnuomeku MOXHO 3¢h-
peKkmueHoO ModKnYampe K pasfuyHbIM poekmam. BaxxHbIM MemoOu4yeCcKuM acreKkmom
U3y4eHUs1 3moe0 Mamepuarsna Si8/Isemcs MoHUMaHue e3aumoodelicmeusi Mamemamude-
CKO20 U rnpoepaMMHO20 arnrnapama.

Knro4deeble crioea: s3bIKU Mpo2paMMupO8aHusi, NMpuioxXeHue KOMMbomepHoU epaghuku,
cucmema KoopOuHam, Kpyaoeasi duagpamMma.

Pa3den: (01) omodernbHbie 8orpockl cghepbl 06pa3osaHus.

B kypce ocHOB nporpaMmmupoBaHusi 60MbLLION MHTEPEC Y CTYAEHTOB BbI3blBAOT Te-
Mbl, CBA3@HHbIE C U3y4YeHMEM rpadn4eCcKnx BO3MOXHOCTEN A3bIKOB MPOrpaMMUpOBaHMS.
3HaHMe 3TOro UHCTPYMEHTapUsa NO3BONSIET CTYAEHTY co3daBaTb COBCTBEHHbIE rpadunye-
ckue nognporpammbl U 3PPEKTUBHO MCNOMbL30BaThL MX NpU pa3paboTke CBOUX MpUMoXe-
HUN KOMMNbIOTEPHON rpadmkn. Bo-nepBbix, COGCTBEHHbIE NOANPOrPaMmMbl MOXHO UCMOSb-
30BaTb B PasfnyHbIX NPoOeKTax, CBeAst K MUHUMYMY BPEMSI Ha X BHEAPEHWNE B KOA OPYrom
nporpammbl. Bo-BTOpbIX, 3TOT MaTtepuan HarnsgHo AEMOHCTpUpyeT B3aMMoaencTene ma-
TEeMaTMKM M NporpaMMmpoBaHus. B-TpeTbux, 0CoBOro BHMUMaHMA 3acry>XuMBaeT acnekT
CpaBHEeHUs rpacmyecknx BO3MOXHOCTEN pa3sHbIX A3bIKOB. 3HaHME OTNMYUIN CTaHAapPTHbIX
rpacmyecknx NPUMMUTMBOB B pasHbIX si3blkax MO3BOMSIET, B YAaCTHOCTU, NErko nepenucaTtb
onpegerneHHbIn KoA nporpaMmmbl C OQHOTO si3blKa Ha ApYrown.

WNTaK, Hannune B COBPEMEHHbIX A3blkaX BbICOKOro YPOBHA LUMPOKOro Habopa BCTPOEH-
HbIX NOAMNPOrpaMmM 3Ha4MTENbHO obnerdyaeT pas3paboTKy NPUMOXKEHUIA KOMMbIOTEPHOW rpadu-
kn. K npumepy, B cemenctee cmucteM Delphi ogHon 13 Takmx nognporpamm siBAsieTcs npoue-
Aaypa Pie, koTopasi npegHasHaveHa 415 pucoBaHUs ceKTopa Kpyra. E€ 3aronoBok umeeT BUA:

procedure Pie(X1: Integer; Y1: Integer;
X2: Integer; Y2: Integer;
X3: Integer; Y3: Integer,
X4: Integer; Y4: Integer);

KoopaunHatbl (X1, Y1) n (X2, Y2) 3agatoT npssMoyrosnbHyto obnacTtb, B KOTOPYH BMMCaH
annunc. Ha puc. 1 nokasaHa ponb To4ek (X3,Y3) 1 (Xa,Ya).

CeKkTop orpaHu4eH oTpe3kamu fny4ven, BbIXOOALWMX U3 LEeHTpa annunca u npoxoas-
wmnx yepes Toukm A(Xs,Ys) n B(Xa,Ya). CTtankmBadcb BnepBble C 3agaden n3obpaxeHus
KpYroBow guarpaMmmbl, HauMHalLEMY NPOrPaMMUCTY MOXKET OblTb HEMOHSITHO, KaK BCE e
NPaKTUYECKN HAapUCOBaTb «KYCKM NMUPOra» Ha OCHOBE HEKOTOPbIX MCXOAHbIX OAHHbLIX?
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H3Y4HO-METOANHEeCKIIA
SAEKTPOHHBIN dKyPHaA
MonbiTaemcst n306pa3nTb CEKTOP, NOKa3aHHbIN Ha puc. 1, ¢ NOMOLLLIO noanporpam-
Mbl Pie().
(X1,¥1)

B(X4.¥4)

o AX3Y3)

(X2.¥2)

Puc. 1. lNpsamoyeaonbHasa obracme 051 pucosaHusi cekmopa

dearmeHT nporpamMmmbl BbIMMAAUT NPOCTO:

with Imagel,Canvas do
begin
Pen.Color := cINavy; Brush.Color := clWhite;
Rectangle(0, 0, width, height); Brush.Color := clYellow;
Pie(1, 1, width-1, height-1, width-1, height div 2, width-1, 1)
end,

PesynbTat pucoBaHus (puc. 2) coBnan ¢ oxxugaemMbiM pesynstatom (puc. 1).

Puc. 2. Pesynbmam pucogaHusi

OpHako pacCMOTPEHHbIN MPUMEpP COBEPLUEHHO He MPOSICHAET TEeXHUKY PUCcCoBaHUS
peanbHOW KpyroBon anarpammbl. KapTnHa MoXeT cTaTb bonee sicHon, ecnv obpaTtmTbes K
N3BECTHOM eOUHUYHOW OKpPYXHOCTU (cM. puc. 3). byaem pucosatb cektop ot nyya OA K
nydy OB, aBurascb NpoTMB YacoBOW CTpPEnknU. 3ameTuMm, 4YTo Touka B(X4,Y4) nyya OB BblI-
OpaHa nHa4ve: Tenepb OHa NEXMUT Ha €AMHUYHOWN OKPYXXHOCTH.

N3 puc. 3 BnaHo, 4to abcumncca X4 n opauHata Y4 HOBOW TOYKM B BbluMcnsawoTcA
00bI4HbIM 06pasom: X4 = cos(a), Y4 = sin(a).

Mpu pucoBaHnn Ha akpaHe IBM rpacmyecknm nepom reomeTpudecknx o6 beKToB U3
AEeKapTOBOW CUCTEMbI KOOPAMHAT cregyeT NOMHUTb O CUCTEME KOopAuHAT rpadmyeckoro
3KkpaHa komnbloTepa. OHa n3obpaxeHa Ha puc. 4.
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(X1,Y1)
¥
B (X4,Y4)
LI 4 | X
o A(X3,Y3)
(X2,Y2)

Puc. 3. EQuHUYHasi oKpyxHOCMb

(0,0) X

Puc. 4. pacbuyeckas cucmema KoopOuHam

Mpobnema B TOM, 4TO, paccmaTpmBas Touky (X*,Y*) B 4ekapTOBOW CUCTEME KOOPAWU-
HaT, Mbl AOSMKHbI MPaBUbHO OTOOPa3nTb €€ Ha rpadnyeCcKoM dKpaHe. DTO MOXHO MPOUn-
NIOCTPUPOBATL Ha NpUMEpPE PUCOBaHUA rpadunka dyHKumm (puc. 5).

(Xy{‘x'Y‘xw)

Puc. 5. [lekapmosa u epacghudeckasi cucmembl KOOpAUuHam
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Mycte XOY — ncxogHasa gekaptoBa cuctema koopguHat (puc. 5, cnesa), a X'O'Y' —

cucTeMa KoopamHaT rpaduyeckoro akpaHa (puc. 5, cnpasa). [ycTtb B criydae ¢ oyHKUMEN
B cucteme XOY Y1 — MmakcumansHoe 3HadeHne cyHkumm f(x) Ha oTpeske [X1,X2], a Y2 —
MUHMMarnbHoe 3Ha4veHue pyHkuum f(x) Ha aTom oTpeske. B cucrteme koopguHat X'O'Y' ona
pucoBaHus rpadumka PyHKLMM UCMNOMb3yeM YacTb NpsMoyronibHon obnactu [l1,l2]x[J1,J2],
roe [l1,12] — nHtepBan no ocu O'X', [J1,J2] — uHTepBan no ocu O'Y'. Toraa ansa pacyeTta
abcuuccbl X* n3 XOY B cucteme X'O'Y' Heobxoanmo npogenatb BbIYUCIIEHUS:

X** =11+ Trunc((l2-11) * (X*-X1) / (X2-X1)).

AHarnorMyHo BbIMAAMT BblpaxkeHue onga opguHatbl Y* n3a XOY B cucteme X'O'Y":
Y** = J1+ Trunc((J2-J1) * (Y*-Y1) / (Y2-Y1)).

3anvwem yHKUUKN Ans NpoBeaeHUs yKa3aHHbIX BbIYUCIIEHNIA:

function scr_x(x: real): integer;

begin scr_x := 11 + Trunc((x-x1) * (12-11) / (X2-X1)) end;
function scr_y(y: real): integer;

begin scr_y :=J1 + Trunc((y-Y1) * (J2-J1) / (Y2-Y1)) end;

MokaxkeM paboTy pacCMOTPEHHOIO MHCTPYMEHTapUs Ha KOHKPETHOM MpuUMepe.

MycTb TpebyeTcsa NpeacTaBuUTb B BUAE KPYroBOW AuarpamMmbl NMPOLEHTHOE COOTHO-
LUEHME BbIMYLLEHHON 3a AeHb NPOAYKUMWN Lexa koHaMTepckor dabpuku (B KunorpaMmmax).
Ncnonb3yem KOMOMHUPOBAHHbIN TUMN AaHHbIX:

type ValType=record Val: real; /Inokasatenb
Name: string; //HaumeHoBaHue
MyColor: TColor; //uBeT cekTopa
end,;

B nporpammy Bkno4MM criegyroLime nepemMeHHble:

Var 11,J1,12,J2: integer;
x1,x2,y1,y2: real;
Values: array of ValType;

3agaavm 3HavyeHus Ansa napameTpoB 3adaqun:

/I OTpesku B cncteme koopauHat X'O’'Y’:
with Imagel do //obnactb pycoBaHUs Ha AKpaHe:
begin
[1:=10; 12 := width - 10; J1 := 10; J2 := height - 10
end;
/I OTpesku B cucteme koopauHat XOY:
x1:=-1;x2:=1,yl:= 1;y2 :=-1,

3agaavm UCXoaHble AaHHbIE:

SetLength(Values,5);

Values[0].Val := 250; Values[0].Name := 'TIpAHUKN MATHbIE';
Values[1].Val := 510; Values[1].Name := 'TleyeHbe "K yaro"’;
Values[2].Val := 670; Values[2].Name := '3ecpup B iokonage';
Values[3].Val := 120; Values[3].Name := 'TlacTuna BaHunbHas'
Values[4].Val := 320; Values[4].Name := 'Xnebubl OBCAHbLIE';

// LiBeTa cekTopoB AnarpaMmmbl hopMmmupyem crnydamHoiM obpasom:
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H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA
randomize;
fori:=0tonCount-1do
Values[i].MyColor := RGB(random(240) + 10,
random(240) + 10,random(240) + 10);

Cob6cTBEHHO pyCOBaHME gnarpamMmmbl peanuayeT nognporpamma Sectors().
Eé BbI3oB nmeet Bua: Sectors(Values);
MpuBeaem TekCT noagnporpammbl.

procedure Sectors(Values: array of ValType);
var R,Ax,Ay,Bx,By: real;
alpha: real,
I,y_start: integer;
sum_val: real,
WorkValues: array of real;
WorkNCount: integer;
begin
WorkNCount := 0; SetLength(WorkValues, WorkNCount);
WorkNCount := Length(Values); SetLength(WorkValues, WorkNCount);
/limagel — obnacTtb Ang pucoBaHus anarpaMmmbl
with Form1,Imagel,Canvas do
begin
Brush.Color := cICream; Pen.Color := cINavy;
Rectangle(0,0,width - 1,height - 1)
end;
/MepeBopg 3HavyeHun Values|i].Val B rpagycsl:
sum_val := 0;
fori:=0toWorknCount - 1 do
sum_val := sum_val + Values]i].Val,
if sum_val < 1E-5 then
begin
ShowMessage(‘HeT gaHHbIX Ana NoCTpoeHns anarpammsl..."); Exit
end;
//OT abcontoTHbIX BenuyumH Values|i].Val
/Inepexoanm K OTHOCUTENbHbLIM BENMYUHAM:
/1) k ponam:
fori:=0toWorknCount - 1 do
WorkValues]i] := Values[i].vVal / sum_val;
/[2) k rpagycam v ganee — K pagnaHam:
fori:=0toWorknCount - 1 do
WorkValues]i] : = WorkValuesJi] * 360 / 180 * pi;
R:=(x2-x1)/2; /IR - pagnyc
Bx :=x2; By ;= (yl +y2)/ 2; alpha := 0;
fori:=0toWorknCount - 1 do
begin
//Hakannueaem yrnbl:
alpha := alpha+WorkValuesJi;
Ax := Bx; Ay := By, I/(AX,Ay) — KOHEeYHasi To4Ka
Bx := R * cos(alpha); By := R * sin(alpha); //(Bx,By) — koHe4YHas Tou4ka
if Values[i].vVal > 1E-5 then //He Honb?
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with Form1,Imagel,Canvas do
begin
Brush.Style := bsSolid;
Brush.Color := Values[i].MyColor;
Pie(scr_x(x1),scr_y(yl), scr_x(x2), scr_y(y2),
scr_x(Ax), scr_y(Ay), scr_x(Bx), scr_y(By))
end
end,
with Form1, Imagel, Canvas do
begin
Brush.Color := cICream; Pen.Color := cINavy;
Ellipse(scr_x((x1+x2)/2)-(12-11) div 10, scr_y((y1l+y2)/2)-(J2-J1) div 10,
scr_X((x1+x2)/2)+(12-11) div 10, scr_y((yl+y2)/2)+(J2-J1) div 10)
end,
/limage2 — obnacTb 4N4 BbiBOAA NereHabl
/lImage2 MOXXHO NOMeCTUTb B KOHTenHep ScrollBox.
with Forml.Image2 do
begin
top :=5; Left:=2;y start:=Top + 2;
//BbICOTa CTPOKM nereHabl - 20 nnkcenemn:
Height := 20 * WorknCount + 10; width := Form1.ScrollBox1.width - 24;
with Canvas do
begin
Font.Name :='Comic Sans MS'; Font.Size := 10;
Font.Color := cINavy; Pen.Color := cINavy;
Brush.Color := cICream; Rectangle(0, 0, width-1, height-1);
fori:=0 to WorknCount - 1 do
begin
Pen.Color := cINavy; Brush.Color := ValuesJi].MyColor;
Rectangle(left + 2, y_start, left + 22, y_start + 15);
Brush.Color := clCream;
TextOut(left+27, y_start-2,'-'+Values[i].Name+' '+
FloatToStrF(Values]i].Val / sum_val * 100, ffFixed, 5, 1) + '%");
y_start :=y start + 20 //BbicoTa CTpokM nerenabl - 20 nukcenemn
end
end
end
end;

Mocne BbI3oBa noanporpammel Sectors() ocsoboxgaem namsThb:
SetLength(Values, 0);

Ha puc. 6 nokasaH pesynbTaT paboTbl Nporpammei.
3ameTum, 4YTO Tenepb OH He 3aBUCUT HWU OT pPas3MepoB NPAMOYrofibHOW 06nacTu, HU
OT €€ MEeCTOHaxXOXAeHNA Ha hopMe NpUNoXeHnsa (CMm. puc. 7, 8).
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SAEKTPOHHBIN SKyYPHAA

[ - TTpanmki matHeze 13,4%
I - Teuense "K yaro" 27,3%
I - 3equp & wokonane 35,8%
[ - TMactina eanmneHaa 6,4%
[] - Xnefusr oecamere 17,1%

Puc. 6. Pesynsmam pabomsi npoepamMmbi Ha s3bike Delphi

! roEdfA auarpamsa

B - TTpaniki matHeze 13,4%
[ - Teuense "K uara" 27,3%
B - 3equp e wokonage 35,8%
[] - TMactuna eanmneras 6,4%
B - Xnebuu oscanure 17,1%

Puc. 7. UameHeHue pasmepos obriacmel pucosaHusi

# Kpyroean guarpam

B - TTparmk matHeze 13,4%
B - TTeuense "K uaro" 27,3%
[ - 3equp & wokonage 35,8%
[ - TTacTuna sarmnshag 6,4%
[ ] - Xne6usr oecanere 17,1%

Puc. 8. 'ameHeHue kKoHuaypayuu obrnacmel pucosaHus
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Mpn nporpaMmMupoBaHUKM 3TOKM Xe 3agaym Ha a3blke C# cnefyeT ydecTb 0COBEHHO-
CTM onucaHusa ctaHaapTHbix nognporpamm DrawPie() u FillPie().
lMpuBegem onncaHne ogHOW U3 HUX:

void Graphics.DrawPie(Pen pen, int x; int y, int width, int height, int startAngle, int sweepAngle) (+ neperpyzok: 3)
Pucyer cektop, onpeaensemblit 3ANMNCOM, KOTOPbIN 334aH Napoit KOOPAWHAT, LUMPUHOM, BbICOTON W ABYMA PaAN3NbHBIMU AUHUAMM.

Wcknrouerna:
System.ArgumentNullException

3 onncaHuns BMAHO, YTO NepPBbIV NapameTp OoTBEYaeT 3a Nepo, KoTopbiM ByaeT npo-
pucoBaH KOHTYp cekTopa. Creayolmne YyeTblpe napaMmeTpa OTBeYalT 3a NPAMOYIrofbHYH
obnacTtb, B kKoTOpon ByaeT m3obpaxeH CeKkTop, NpuyeM nocrnegHve ABa U3 HUX onpege-
NS0T HEe TOYKY, a WupuHy obnactu (width) n ee Bbicoty (height). MNocneaHne gesa napa-
MeTpa B CNUCKE 3a4atoT HavarnbHbIN yron (B rpagycax) n npupawieHue yrna (B rpagycax).

[MpocTon npumep AeMOHCTpUpyeT BO3MOXHOCTK nognporpamm DrawPie() u FillPie()
a3blka C# [1].

OnucaHne nepeMeHHbIX:

Pen MyPen,;
Brush MyBrush;
Graphics g;

dearmeHT Koda nporpamMmmbl:

g = pictureBox1.CreateGraphics();
g.Clear(Color.FromArgb(255, 255, 112));
g.DrawRectangle(new Pen(Brushes.Green, 1), 1, 1,
pictureBox1.Width - 2, pictureBox1.Height - 2);
MyPen = new Pen(Brushes.Navy, 1);
MyBrush = new SolidBrush(Color.SlateBlue);
g.FillPie(MyBrush, 1, 1, pictureBox1.Width-2, pictureBox1.Height-2, 0, 90);
g.DrawPie(MyPen, 1, 1, pictureBox1.Width-2, pictureBox1.Height-2, 0, 90);

O6nacTtb ons pucoBaHus onpenensiem ¢ NOMOoLLb NepeMeHHon g knacca Graphics
N CTaHgapTHOro KoOMnoHeHTa pictureBox1 knacca PictureBox. PesynbTaT pucoBaHunsa no-
KasaH Ha puc. 9. OTMEeTMM eLle OOHO BaXKHOE OTNMYME OT NpeablayLiero npuMmepa: CeKTop
pucyeTcs MO YaCoBOW CTperKe.

r B
ol Cekrop 90 rpagycos [ el &J

Pucosams

Puc. 9. PucosaHue cekmopa


http://e-koncept.ru/2018/
http://e-koncept.ru/2018/

CmornesaHos A. . Memoduyeckue acriekmel npo2pammupo8aHUs Kpy2ossix oua-

2PAMM HA PasHbIX A3bIKAX MpospammuposaHus // HayuHo-memoouyeckuli
21eKMpPOHHbIU HcypHan «KoHyenm». — 2018. — Ne V5. — 0,4 n. n.— URL: http.//e-
koncept.ru/2018/186044.htm.

HaY4YHO-METOANHEeCKIA
SAEKTPOHHBIA >KyPH3A

Tenepb NpuBeAeM TEKCT OCHOBHOW YacTu Nporpammbl 45151 pUCOBaHNS AMarpammbl.
namespace PieDiagram

{

public partial class Form1 : Form
{
private int nCount;
private double x1, y1, x2, y2, sum_val,
private int 11, J1, 12, J2, n, y_start;
List<ValType> Values = new List<ValType>(0);
Random MyRandom = new Random();
Pen MyPen,;
Brush MyBrush;
Graphics g, gg;
public Form1()
{
InitializeComponent();
11 =4; J1 = 4; 12 = pictureBox1.Width - 8; J2 = pictureBox1.Height - 8;
x1=-1;x2=1,y1=1,y2=-1;
}
public class ValType
{
public string Name;
public Double Val;
public Color MyColor;
}

public Color genRandomCaolor()
{
int red = MyRandom.Next(156) + 100;
int green = MyRandom.Next(156) + 100;
int blue = MyRandom.Next(156) + 100;
return Color.FromArgb(red, green, blue);
}
private int x_screen(double x)
{return 11 + (int)((x - x1) * (12 - 11) / (x2 - x1)); }

private int y_screen(double y)
{return J1 - (int)((y - y1) * (32 - J1) / (y1 - y2)); }

private void Sectors(List<ValType> Values, int nCount)

{
double Ax, Ay, Bx, By, alpha;
double[] WorkValues;

WorkValues = new double[nCount]; sum_val = 0;
for (int j = 0; j < nCount; j++) {sum_val += Values][j].Val; }

if (sum_val < 1E-5) { MessageBox.Show(“HeT gaHHbIx...”); return;}
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for (int j = 0; j < nCount; j++)

WorkValues][j] = Values[j].vVal / sum_val * 360;
}

Bx = x2; By = 0; alpha = 0;
MyPen = new Pen(Brushes.Green, 1);
for (int j = nCount-1; j >=0; j--)
{
Ax = Bx; Ay = By;
if (Values[j].val > 1E-5)
{
MyBrush = new SolidBrush(Values[j].MyColor);
g.FillPie(MyBrush, 11, J1, 12, J2, (int)Math.Truncate(alpha),
(int)Math.Round(WorkValues][j] + 0.5));
g.DrawPie(MyPen, 11, J1, 12, J2, (int)Math.Truncate(alpha),
(int)Math.Round(WorkValuesJj] + 0.5));
alpha += WorkValues|j];

}

}

g.FillEllipse(new SolidBrush(Color.MintCream),
(int)((112 + 12) / 2.0) - (int)((12 - 11) / 10.0),
(int)((J1 + J2) / 2.0) - (int)((J2 - J1) / 10.0),
2 * (int)((12 - 11) / 10.0), 2 * (int)((J2 - J1) / 10.0));

g.DrawEllipse(new Pen(Brushes.Navy),
(int)((11 + 12) / 2.0) - (int)((12 - 11) / 10.0),
(int)((J1 + J2) / 2.0) - (int)((J2 - J1) / 10.0),
2*(int)((12 - 11) / 10.0), 2*(int)((J2 - J1) / 10.0));

}

private void DrawLegend()
{
gg.Clear(Color.FromArgh(255, 255, 112));
gg.DrawRectangle(new Pen(Brushes.Green, 1), 1, 1,
pictureBox2.Width - 2, pictureBox2.Height - 2);
y_start = pictureBox2.Top + 2;
MyPen = new Pen(Brushes.Green, 1);
for (intj = 0; j < nCount; j++)
{
gg.FillRectangle(new SolidBrush(Values[j].MyColor),
pictureBox2.Left + 2, y_start, 20, 15);
gg.DrawRectangle(MyPen, pictureBox2.Left + 2, y_start, 20, 15);
gg.DrawString("- " + Values[j].Name + " - " +
(Math.Round(Values][j].vVal*100 / sum_val, 1)).ToString() + "%",
new Font("Tahoma", 10), new SolidBrush(Color.Black),
pictureBox2.Left + 27, y_start);
y_start += 20;
}
}
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private void buttonl_Click(object sender, EventArgs e)

{

Values.Clear();

Values.Add(new ValType());
Values|[0].Val = 250.0; Values[0].Name = "lMpAHNKN MATHbIE";
Values[0].MyColor = genRandomCaolor();

Values.Add(new ValType());
Values[1].Val = 510.0; Values[1].Name = "TleyeHbe «K yato»";
Values[1].MyColor = genRandomCaolor();

Values.Add(new ValType());
Values[2].Val = 670.0; Values[2].Name = "3edup B wokonage";
Values[2].MyColor = genRandomColor();

Values.Add(new ValType());
Values[3].Val = 120.0; Values[3].Name = "[lactuna BaHunbHas";
Values[3].MyColor = genRandomColor();

Values.Add(new ValType());
Values[4].Val = 320.0; Values[4].Name = "Xnebubl OBCAHbIE";
Values[4].MyColor = genRandomColor();

nCount = Values.Count();

pictureBox2.Width = flowLayoutPanell.Width - 24;
pictureBox2.Height = 20 * nCount + 10;
pictureBox2.Top = 6; pictureBox2.Left = 6;

gg = pictureBox2.CreateGraphics();

g.Clear(Color.FromArgb(255, 255, 112));
g.DrawRectangle(new Pen(Brushes.Green, 1),
1, 1, pictureBox1.Width - 2, pictureBox1.Height - 2);

Sectors(Values, nCount); DrawLegend();

}

private void flowLayoutPanell Scroll(object sender, ScrollEventArgs e)
{ DrawLegend(); }

private void Form1_Load(object sender, EventArgs e)
{ g = pictureBox1.CreateGraphics(); }

}
}

Pesynbtat paboTbl nocneaHen nporpaMmmel nokasaH Ha puc. 10.
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»
o' Kpyroeas guarpamma E‘E‘é

[ - Npanuku MaTHBIE - 13,4%
[ - Neuenbe «K uawo» - 27,3%

[] - 3edup e wokonage - 35,8%
E - Mactuna BaHWILHaA - 6,4%
[ - Xnebusi ocakble - 17,1%

Puc. 10. Pesynbmam pabomsi npogpammbl Ha C#

3ameyaHme 1. KomnoHeHT Onsa BbiBOAa nereHabl pictureBox2 (Tak xe kak M B
npegbiaywem npumepe) nomelleH B koHTenHep flowLayoutPanell.

3amevaHue 2. Tak Kak CekTopbl AnarpaMmmbl (B OTAn4Me OT npeabiayLliero npumepa)
BbIBOOATCSA MO 4aCcoOBOMW CTperike, TO C LieNblo NONyYeHNs TaKoro e pesynbTata B 9TOM
nporpaMmme U3MeHeH NnopsiAoK nx oTobpaxkeHnss Ha obpaTHbI: OT NocnegHero cekropa — K
nepBomy:

for (int j = nCount-1; j >=0; j--)

{...}

Mpn 3TOM NOpsOOK BbiBOA4A B NereHay OcTancs MpeXHUM: OT MepBOro onvcaHus
NPoaYKUNN — K NocregHemy.

MNoaBenem ntoru.

Bo-nepBbix, B pamkax HacTosSLEero matepmana rnokasaHo, YTO pucoBaTb rpaduye-
CKne 06BEKTbI Ha 3KpaHe B aDCOMOTHBIX SKpaHHbIX KoopaMHaTax NpoCcTo HeEpauMoHarbHO.
Manenwmne n3MeHeHUs B KOMMOHOBKE WMHMOPMaUUU Ha 3KpaHe MOryT MpuMBECTU K He-
onpaBAaHHOM NOTEPE BPEMEHM Ha KOPPEKTMPOBKY NPOrpaMmbl. ATO OTHOCUTCS Kak K Win-
dows-nNpuUnoXXeHnsaMm, Tak n K web-npmnoxeHusm.

Bo-BTOpbIX, paCCMOTPEHHLIN UHCTPYMEHTAPUIN MOXET ObiTb MCMNOMb30BAH BO MHOMMX
APpYrux criydasax: npu pucoBaHum rpadomMkoB (PyHKUMW, MMHENHBIX AMarpamMMm, paguanbHbIX
anarpaMmm 1 gpyrux rpadpnyeckmnx o6 bEKTOB.

B-TpeTbux, NnokasaHo, YTO B pa3HbiX sA3blkax NPoOrpaMMmMpoBaHNsa NoxXoxue rpadunye-
CKME MPUMMUTMBLI MOTYT OTANYATLCA C TOYKN 3PEHUS OpraHM3aunmn ux BbI3oBa, 4To TpebyeT
oT Oyayuwiero nporpaMMmcTa BHUMATESIbHOMO OTHOLUEHUSI K MapameTpam CTaHAapTHbIX
noanporpamm.

CCbIJIKM Ha NCTOYHUKMN

1. KynbtuH H. B. Camoyuutens Visual C# 2010. — CI16.: BXB-IMeTepbypr, 2011, 363 c.: un.+ CD-ROM —
(Camoyuutens).

12


http://e-koncept.ru/2018/
http://e-koncept.ru/2018/

CmornesaHos A. . Memoduyeckue acriekmel npo2pammupo8aHUs Kpy2ossix oua-

2PAMM HA PasHbIX A3bIKAX MpospammuposaHus // HayuHo-memoouyeckuli
311eKMPOHHLILU HypHaAn «KoHuenm». — 2018. — Ne V5. — 0,4 n. n.— URL: http://e-
¢ koncept.ru/2018/186044.htm.

HaY4YHO-METOANHEeCKIA
SAEKTPOHHBIA >KyPH3A

<

Andrei Smolyanov,

Candidate of Physical and Mathematical Sciences, Head of Fundamental Informatics Chair, National Re-

search Mordovia State University named after N.P. Ogarev, Sarans

mgutech@mail.ru

Methodological aspects of programming pie charts in different programming languages

Abstract. Studying the graphical potentialities of high-level programming languages takes an important

place in basics of programming course. Knowing this toolkit allows students to create their own graphic sub-

programs and effectively use them when developing their computer graphics applications. Their own graphic

libraries can be effectively connected to various projects. An important methodological aspect of studying this

material is understanding the interaction of mathematical and software apparatus.
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