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Na6opaTopHasa pa6oTa 1. Co3aaHue rpachmyeckmx nso-
OpaxxeHUM ¢ uCNonb3oBaHMEM rpadmyeckue onepaTopos
A3bIKOB NMPOrpamMM1MpoBaHuUA

HapucoBaTs mpoW3BOIBHBI PHUCYHOK C HCIIOJNB30BAaHHEM MaKCH-
MaJIbHOTO KOJIM4ecTBa rpaduueckux (QYHKIMH SA3bIKa MPOrpaMMHpOBa-
HUSL.

Mpumep. Hapucyem n300pakeHue ToMa H JiepeBa ¢ HCIOIb30Ba-
HHUEM MaKCHMaJbHOTO KOJNWYecTBa TpadudecKux mpouenyp u (GpyHKIuit
(pucoBaHKe OKPY>KHOCTEH, 3JTUIICOB, MPSAMBIX, MIPSIMOYTOIBHUKOB, ITYT,
3aKpalleHHBIX QUTYD).

program dom;

uses Graph;

const 1=120;h1=75;h2=65;h3=50;101=40;a=10;pl1=15;
hol=50;102=81;ho02=45;d=15;p2=10;r1=15;r2=20;

ras=100;1d=10;hd=65;hk=100;rdl=25;rd2=55;xn=150;

yn=195;
var
grDriver,grMode, ErrCode, x,vy,x1,yl,x2,y2:integer;
begin
grDriver := Detect;
InitGraph (grDriver, grMode, 'egavga.bgi');
ErrCode := GraphResult;
if ErrCode = grOk then
begin

setcolor (3);
rectangle (xn, yn, xn+l,yn-hl);
x:=xn+ 1 div 2-a;

y:=yn-pl;
x1:=x-101;
yl:=y-hol;

rectangle(x,y,x1,y1);{}
x2:=x-1o0l div 2;
y2:=y-hol div 2;

{}

line (x,y2,x2,Vy);



line (x2,vy,x1,vy2);
line (x1,y2,x2,y1l);
line (x2,vy1,x,vy2);
X:=x+2*a;
xl:=x+101;
rectangle(x,y,x1,vy1l);
x2:=x+10l div 2;
{}
line (x,y2,x2,vy1);
line (x2,vy1l,x1,vy2);
line(x1,vy2,x2,V);
line(x2,v,%x,y2);
{}
X:1=Xn;
y:=yn-hl;
rectangle (x,y,x+1,y-h2);
X:=x+(1-102) div 2;
Yyi=y-p2;
rectangle (x,y,x+102,y-ho2) ;
yl:=y-ho2+d;
line(x,vyl,x+102,vy1l);
X:=x+102 div 3;
line(x,vy,%x,v1);
X:=x+102 div 3;
line(x,vy,%x,v1);
y:=yn- (hl+h2);
x:=xn+1l div 2;
ellipse(x,y,0,180,1 div 2,h3);
y:=y-h3 div 2;
ellipse(x,y,0,360,r1,r2);
line (x-rl,y,x+rl,vy);
line(x,y-r2,x,y+tr2);
x:=xn+l+ras;
y:=yn;
rectangle (x,vy,x+1d, y-hd) ; {}
x1l:=x+1d div 2;
yl:=y-hk;
ellipse(x1l,y1l,0,255,rdl,rd2);
ellipse(x1l,y1,285,360,rdl, rd2);
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setfillstyle(10,1);
floodfill (x1,vy1,3);
line (0, yn,getmaxx,yn) ;
readln;
end;
closegraph;
end.

Na6opaTtopHasa paboTa 2. Co3gaHme ABMXKYLLMXCA rpa-
cthnyeckmx nsodpaxxeHumn

Hanwmcats nmporpamMMy JIBIKEHHS:
MaiuHel 10 KpyroBoil Tpa€KTOPUH I10 YACOBOM CTPEJIKE.
MaluuHsl 0 3JTUICOUIHON TPAEKTOPUU O YaCOBOM CTPEJIKE.
MarmuHsl ceBa Hampaso 110 MPsIMOi Jopore.
MariuHsl cripaBa HaJeBO BIOJb MPSIMOH.
MaiuHsl cBepXy BHHU3 BIOJb MPSIMOM.
MaruHel CHU3Y BBEPX BIOJb MPSIMOM.
MaiuHsl BIIOJIb CHHYCOUIBI.
MaiuHel 0 OpSIMOYTOIBHON TPAEKTOPHUU.
Camorera 1o npsiMoOii TPaeKTOPHH CJIEBA HAIIPABO.

10 CamorneTa mo mpsSMOoU TPaeKTOPHUH CIIpaBa HAJIEBO.

11. Camomnera 1o mpsiMOii TPACKTOPUHU CBEPXY BHU3.

12. Camonera no npsiMoii TPaeKTOPHH CHHU3Y BBEPX.

13. Camornera no KpyroBoil TpaeKTOPHH MO YaCOBOI1 CTpEJIKeE.

14. Camornera o KpyroBoi TpaeKTOPUH MPOTUB YaCOBOU CTPEIKH.

15. Camornera o 1uaroHany 3KpaHa CHU3Y BBEPX.

16. Camornera o 1uaroHany 3KpaHa CBEPXY BHHU3.

17. Camornera ynpaBisieMoro cTpejkaMy BIIPaBo BIEBO.

18. Camornera ynpasisieMOro CTpeJIkaMy BBEpX U BHU3.

19. ABTroOyca ynpaBisieMOro CTpeJIKaMH BIPABO BIEBO.

20. ABTOOYCa yrnpaBIsieMOro CTpelIKaMH BBEPX W BHU3.

21. Msiya mphITaroniero Ha BeICOTY N, BHICOTA 3a1aeTCsl CyvYailHbIM
o0Opa3om.

22. Y nansromerocst camosiera (CHU3Y BBEpX I10 IIEHTPY KpaHa).

23. [Ipubnmxaroierocsi camonera (CBepXy BHHU3 IO LIEHTPY 3Kpa-
HA).

24, Tlpubnmxatomierocst apro0yca.
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25. Y nanstromerocs 1mo auaroHaiu (M3 MpaBoro HWKHETO B JICBBIN
BEpXHUH yroi) aBrodyca.

26. Y nansromierocst o AuaroHany (U3 JEBOTO HIKHETO B IPaBbIi
BEPXHHI yroi) aBTodyca.

27.Tlamaroniel CHEXKHHKH.

28. O6naka o HeOy.

29. MunyTHO#1 cTpenku 1o nugepoiary yacos.

30. Kavaromuxcs kaueneH.

Mpumep. Hammcats nporpamMmy OBIKEHHUS paKeThl, OCHOBAHHOTO
Ha oIepalusax MOBOpOTa U MacmrtabupoBaHus. Pakera coepiuaer cHa-
Yyajga OIWH TOJHBIA OOOPOT MO KPYroBOW TPAGKTOPUHU IO YaCOBOH
CTpeJKe, a 3aTEM ABIKETCS MPAMOJIMHENHO CIeBa HAalpaBo, YMEHbIA-
ACh B pa3zMepax. 3a IEHTP BpallleHUs IPUHATA [IEHTpalIbHas TOUKa dKpa-
Ha, 33 LEHTP MaciiTaOUpOBaHUS — TOYKA, UMEIOMAsi MaKCHMAaIbHYIO
abcuuccy U OpIMHATY, OTCTOSIIYIO Ha PacCTOSHUE paguyca OpOUTHL OT

LICHTpA.

Obo3HaueHMsa B IpoTrpaMMe:

1 - BHICOTa NEepPBOY CTYINEHM PaKeTH; I — paIuyc
OPOUTH;

d - muamMeTp pakeTH;

ls - BEHICOTa BTOPOM CTYIEHM pPakKeTHl;

X,yY —MaCCHMBHEH MCXOIOHBEIX KOOPIMHAT BEPIMH pPaKe-—
TEBI;

x1l,yl - mMaccuBH NpeoOpasOBaHHBIX KOOPIMHAT pa-—
KEeTH;

XN,yn - KOOPAMHATEL HAdYaJIbHOM TOUKM (IpaBas
BEPXHAA BEeplMHA PaKeTH) ;

XC,yC — KOOPAMHATEH lLIeHTpa OPOUTH;

Xm, ym — KOOPAMHATE LIEHTPpa MaclTaOMPOBAHMA;

Xa,ya — KO»0OMUMEeHTH, y4YMTHBAUME pPa3HEE pas-—
pemawpumye CIOCODHOCTHM BIOJIb KOOPIMHATHEIX OCEM;

t - Tekyllee 3HaAUYEHME YyIJla IOBOPOTA;

k - Tekymee 3HadeHMe KO3bOMLIMeHTa MacwTadbupo-
BaHUA.

program raketa;
uses graph;crt;
const 1=60;r=120;d=20;1s=15;
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type mas=array[l..15] of integer;

var x,y,x1l,yl:mas;

gd, gm, xn, yn, xc,yc,xm,ym, i, j:integer;

xa,ya:word;

t,k:real; ErrCode:integer;

{nmpouenypa omnpenejyieHMs KOOPIMHAT IIOBEPHYTOM TOU-—
KU }

procedure pow(xc,yc,x,y:integer;var
x1,yl:integer;t:real);

begin

x1:=xc+round ( (x-xc) *cos (t)+ (y-yc) *sin (t) *vya/xa) ;
yl:=yc+round((y-yc) *cos (t) - (x-xc) *sin (t) *xa/ya) ;
end;

{mpouenypa omnpeneyieHMs KOOPIMHAT IPOMacCUTabmupo-—
BaAHHOM TOYKM }

procedure massch (xc,yc,x,y:integer;k:real;var
x1,yl:integer);

var r:real;

begin

r:=1-k;

x1:=round (x*k+r*xc) ;

yl:=round (y*k+r+yc);

end;

{mpouenypa BHICBEUMBAHUSA pPaKETH}

procedure raket (x,y:mas);

var i:integer;

begin

line (x[1],y[1],x[2],y[2]);
line (x[2],y[2],x[3],y[3]);
line (x[3],y[3],x[4],y[4]);
line (x[4],y[4],x[1],y[1]);
line (x[4],y[4],x[5],y[5]);
line(x[1],y[1],x[5],y[5]);
line (x[5],y[5],x[4],y[4]);
for i:=1 to 2 do

begin

line(x[6+(i-1)*5],y[6+(i-1)*5],x[7+(i-1)*5],y[7+(i-
1)*51) 7



line(x
1)*51) 7

line (x[8+(1i-1)*5],yI[8+(i-1)*5],x[9+ (i-
1)*51) 7

line (x[9+(i-1) *5],y[9+(i-1)*5],x[10+ (i-
1)*51);

end;

end;

begin

gd:=detect;
InitGraph(gd, gm, 'egavga.bgi');
ErrCode := GraphResult;

if ErrCode = grOk then
begin setcolor(12);

{onpenesieHre NONPaBOYHEIX KODQOMLMEHTOB,

BaoMMx }

1)*5],

1) *5],

[7+(1-1)*5],y[7+(i-1)*5],x[8+(i-1) *5],y[8+ (i-
y[9+ (i-

v[10+ (i-

YUUTEI~

{pazHEle paszpemamnmMe CIOCOOHOCTM BHOJIbE OCel X U

Y}

GetAspectRatio (xa, vya);
xn:=getmaxx div 2;

yn:=getmaxy div 2-r;
xm:=getmaxx; {KOOpOMHATH LEHTPAa}

ym:=yn; {mMacuTabuposaHmA}
XC:=Xn; {xoopouHaTH LeHTPa}
yc:=yn+r; {BpawmeHmnsa}

{3amanve HauyaJIbHBIX KOOpAMHAT TOUWEeK paKeTbI}

x[1]:=xn;y[1l]:=yn;

x[2]:=xn-1;y[2] :=yn;
x[3]:=xn-1;y[3]:=yn+d;

x[4]:=xn;y[4] :=yn+d;

x[5] :=xn+1s;y[5] :=yn+d div 2;

x[6] :=xn-round (3*1/4);y[6] :=yn;
x[7]:=xn-1;y[7]:=yn-round(d/4) ;
x[8]:=xn-1-1 div 2;y[8]:=yn-round(d/4);
x[9] :=xn-round (5*1/4);y[9] :=yn+round (d/8) ;
x[10] :=xn-1;y[10] :=yn+round (d/8) ;

x[11] :=xn-round (3*1/4);y[11] :=yn+d;

x[12] :=xn-1;y[12] :=yn+d+round (d/4) ;
x[13]:=xn-1-1 div 2;y[13]:=yn+round(5*d/4);
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x[14] :=xn-1-round(1/4);y[14] :=yn+round(7*d/8) ;
x[15] :=xn-1;y[15] :=yn+round (7*d/8) ;
{OBMXEeHMEe pakeTH 10 KPYT'OBOM TPAEKTOPUM BOKPYT
LIeHTpa BpalleHMsa IO YaCOBOM CTPeJIKe OIMH OODOpOoT}
for i:=1 to 37 do
begin
t:=(i-1)*10*pi/180; {yron morBopoTa}
for j:=1 to 15 do {10 rpanmycos}
pOW(XC,yCIX[j]IY[j] ,Xl[j] ryl[j] r_t);
raket (x1,yl); {pucoBaHue pakeTH }
delay (100) ; {3amepxka Hepel CTUpPaHUEM}
cleardevice; {cTupaHre mu300paxXeHUS}
end;
raket (x1,y1l);
{OBMXeHMe pakeTH 10 NPAMOM C yMeHBUIEHMEM pas3Me-—
poB }
for i:=1 to 20 do
begin
k:=1-0.05*1i; {xondduumeHT mMacmTadbupoBaHM }
for j:=1 to 15 do
massch (xm,ym,x[3],y[3],k,x1[3],y[3]1);
raket (x1,vyl) ; {pucoraHue MacmTabMpPOBaHHOM pPaKeTH}
delay (100) ; {3amepxka IHepel CTUPaHUEM}
cleardevice; {cTupaHre mu300paxXeHUS}
end;
closegraph;
end else writeln('error');
end.
Na6opaTtopHas paboTa 3. Ucnonb3oBaHue ¢pyHKLMNA CO-
XpaHeHUA M Bblgauu n3oopaxeHnn

HapucoBaTh OpHaMEHT, UCTIONB3YS (PYHKIUN COXPAHEHHS M BbIJAYH
n300paKeHNH.

Mpumep. B seBoil BepxHei yacTu 3KkpaHa MOCTPOUTH U300paxke-
HUE «CTPOUTEIILHOTO OJIOKa», MPEJICTABIISIFOIIEr0 COO0H MPSMOYTOJIb-
HUK, BHYTPH KOTOPOTO HAXOIUTCS MPSMOYTOJbHOE OKHO. BHYyTpHu mips-
MOYTOJIBHOTO OKHa HMMeeTcsi pomOoBHAHOEe OKHO. [locTpoenHoe wu30-



OpaxeHHe 3alTOMHHTH M WCTIOIB30BATh IS TOCTPOeHHs (hparMeHTa Jo-
Ma M3 TpeX dTakel Mo Tpu OJI0Ka B KAXKIOM.

Obo3HaueHUsda B OpOoTpaMMe:

h - BrICOTa 6GJ0Ka;

1 - mmpmHa 6J0Ka;

ras — paccTosHMe OT IoJja OO OKHa;

ho - BrICOTA OKHAa;

lo - umpuHa OKHa;

Xn, yn — KOOPAMHATEH JIEBOT'O BEPXHETO yIJla OJioKa
moMa

program okno;
uses graph;
const h=60;1=80;ras=20;ho=30;10=40;
var gd,gm,x,y,xn,yn,s,i,j:integer;
p:pointer;
begin
gd:=detect;
initgraph(gd,gm,"' ');
xn:=0; yn:=0;
rectangle (xn, yn, xn+l,yn+h); {}
x:=(1l-lo)div 2;
y:=h-ras-ho;
yn:=yn+y;
rectangle (xn+x, yn, xn+x+1lo, yn+ho); {}
xn:=xn+(1l-1lo) div 2;
yn:=yn+ho div 2;
moveto (xn, yn) ;
linerel (lo div 2,-ho div 2); {}
linerel (lo div 2,ho div 2);
linerel (-lo div 2,ho div 2);
linerel (-lo div 2,-ho div 2);
xn:=0; yn:=0;
s:=imagesize (xn,yn,xn+l,yn+h);
getmem (p, s) ;
getimage (xn, yn, xn+1, yn+h,p") ;
Xn:=2*1;yn:=2*%h;
for i:=1 to 3 do
for j:=1 to 3 do



putimage (xn+(i-1)*1,yn+(j-1) *h,p",0);
readln;
closegraph;

end.

Na6opaTtopHas pa6oTa 4. CoszaaHme ABUXKYLLMNXCA OOb-
€MHbIX N3006paXeHnn € ncnonb3oBaHWeM mMaTpuu npeoodpa-
30BaHMA B NPOCTPAHCTBE

HanwmcaTs nporpaMMy JIBMKEHHS U BpallleHHs B IPOCTPAaHCTBE ABYX
OykB andaBuTa, COOTBETCTBYIOIINX UMEHH W (haMUIINH.

Mpumep. Hamucats nporpamMmy JBMKEHHsT 00beMHON OYKBBI U €€
BpAallCHUS B IIPOCTPAHCTBE.

uses Graph,crt;
var
h,ox1,ovyl,ox2,0vy2,x1,y1,z1,x2,y2,2z2,1,3,%k,1,sx1,syl:longi
nt;

omn,mn, a,b,c:real;

ch:char;

Tr:array[l..10] of PointType;

so:array[l..10] of record num,r:longint end;

page:byte;
const

grad=3.14/100;

shag=2;

pa=50;

xyz:array[l..48] of record x,y,z:longint end=
((x:=-30;y:-30;2:10), (x:30;y:-30;2z:10), (x:30;y:30;z:10),
(x:10;y:30;z:10),
(x:10;y:-10;2z:10), (x:-10;y:-10;z:10), (x:-
10;y:30;2z:10), (x:=-30;y:30;z:10),
(x:-30;y:-30;2z:-10), (x:30;y:-30;z:-10), (x:30;,vy:30;z:-
10), (x:10;y:30;z:-10),
(x:10;y:-10;2z:-10) , (x:-10;y:-10;z:-10), (x:-10;y:30;z:-
10), (x:-30;y:30;z:-10),
(x:-30;y:-30;2z:-10) , (x:-30;y:-30;2z:10), (x:-
30;y:30;2:10), (x:-30;y:30;z:-10),
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(x:30;y:-30;2:-10) , (x:30;y:-
30;2z:10), (x:30;y:30;2:10), (x:30;y:30;z:-10),
(x:-30;y:-30;2z:-10), (x:30;y:-30;2z:-10), (x:30;y:~-
30;z:10), (x:-30;y:-30;z:10),
(x:-10;y:-10;z:-10), (x:10;y:-10;z:-10), (x:10;y:~-
10;z:10), ( x:-10;y:-10;z:10),
(x:-30;y:30;,2:-10), (x:-10;y:30;2z:-10), (x:-
10;y:30;2z:10), (x:-30;y:30;z:10),
(x:10;y:30;2z:-10), (x:30;y:30;2z:-10), (x:30;y:30;2:10),
(x:10;y:30;2:10),
(x:-10;y:-10;2z:-10), (x:-10;y:-10;2:10), (x:-
10;y:30;2z:10), (x:-10; y:30;z:-10),
(x:10;y:-10;2z:-10), (x:10;y:—
10;z:10), (x:10;y:30;2z:10), (x:10;y:30;z:-10) ) ;
kl:array[1l..10] of
record
p:array[l..8] of longint;
X,Y,z,n,color:longint;
end=((p:(1,2,3,4,5,6,7,8);x:0;y:0;z:10;n:8;color:15),

(p:(9,10,11,12,13,14,15,16) ;x:0;y:0;z:-
10;n:8;color:14),

(p:(17,18,19,20,0,0,0,0) ;x:-30;y:0;z:-
5;n:4;color:13),

(p: (21,22,23,24,0,0,0,0) ;x:30;y:0;z:-
5;n:4;color:12),

(p: (25,26,27,28,0,0,0,0) ;x:0;,y:-30;z:-
5;n:4;color:11),

(p:(29,30,31,32,0,0,0,0) ;%:0;,y:-10;z:—
5;n:4;color:10),

(p: (33,34,35,36,0,0,0,0) ;x:-20;y:30;z:-
5;n:4;color:9),

(p:(37,38,39,40,0,0,0,0) ;x:20;y:30;z:—
5;n:4;color:8),

(p: (41,42,43,44,0,0,0,0) ;x:-10;y:10;z:-
5;n:4;color:7),

(p: (45,46,47,48,0,0,0,0) ;x:10;y:10;z:-
5;n:4;color:0));
procedure pre (var axl,ayl,azl,x,y,z:longint);
var x1,vyl,zl,x2,y2,z2:1longint;
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begin
xl:=axl;yl:=ayl;zl:=azl;
y2:=round (yl*cos (c)+x1*sin(c));
%2 :=round (x1*cos (c) -yl*sin(c));
x1:=x2;vyl:=y2;
z2:=round (zl*cos (b) +x1*sin (b)) ;
x2 :=round (x1*cos (b) —z1*sin (b)) ;
x1:=x2;z1:=22;
z2:=round (zl*cos (a) +tyl*sin(a));
y2:=round(yl*cos (a)-zl*sin(a));
yl:=y2;271:=22;
x:=x1;y:=yl;z:=21;
end;
procedure dorot (j:longint);
begin
with k1[j] do
begin
for i:=1 to n do
begin

pre(xyzlplil].x,xyzlpli]l].y,xyz[pli]].z,x1,v1,z1);
if x1<oxl then oxl:=x1;
if x1>ox2 then ox2:=x1;
if yl<oyl then oyl:=yl;
if yl>oy2 then oy2:=vyl;
tr[i] .x:=sxl+round (x1*mn) ;
tr[i].y:=syl+round (yl*mn) ;
end;
setcolor (color) ;setfillstyle (1, color);
fillpoly(n,tr);
end;
end;
procedure keyb;
begin
while keypressed do ch:=readkey;
repeat
ch:=readkey;if ch=#0 then ch:=readkey;
until ord(ch) in
[43,45,52,75,54,77,56,72,50,80,55,57,27];

12



omn : =mn;
case ord(ch) of
52,75:b:=btgrad;
54,77 :b:=b-grad;
56, 72:a:=atgrad;
50, 80:a:=a-grad;
55:c:=c—grad;
57:c:=ctgrad;
43:if mn<100 then mn:=mn*1.1;
45:if mn>0.1 then mn:=mn*0.9;
end;
end;
procedure initgr;
var grDriver,grMode,ErrCode:integer;
begin
grDriver:=vga;grMode : =vgamed;
InitGraph (grDriver,grMode, ') ;
ErrCode := GraphResult;
if ErrCode<>grOk then
Writeln ('Graphics error:', GraphErrorMsg (ErrCode)) ;
end;
function np:byte;
begin
if page=0 then np:=1 else np:=0;
end;
procedure oldclear;
var t:real;
x1,vyl,x2,y2:1longint;
begin
t:=omn*1.5;
x1 :=sxl+round (ox1*t) ;
yl:=syl+round (oyl*t) ;
( )
)

14

x2:1=sxl+round (ox2*t
y2:=syl+round (oy2*t
if x1<0 then x1:=0;
if y1<0 then yl:=0;
if x2<0 then x2:=0;
if y2<0 then y2:=0;
if x1>getmaxx then x1:=640;
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if x2>getmaxx then x2:=640;
if yl>getmaxy then y1:=400;
if y2>getmaxy then y2:=400;
setcolor (0) ;setfillstyle(1,0);
bar (x1,vyl,x2,vy2) ;
ox1:=0;0yl:=0;0x2:=0;0y2:=0;
end;
procedure show;
begin
setactivepage (np) ;
oldclear;
for i:=1 to 10 do
with so[i] do
begin
num:=i;
pre(k1[i].x, k1[i].y,k1[i].z,x1,yl,zl);
r:=sqgr (x1)+sqgr (y1l) +sqr (z1-100000) ;

end;

if so[l].r>so[2].r then so[l]:=so[2] else
so[l]:=so[l];

if so[3].r>so[4].r then so[2]:=so[4] else
so[2] :=s0[3];

if so[9].r>so[10].r then so[3]:=s0[9] else
so[3]:=s0[10];

if so[5].r>so[6].r then

begin 1:=6; so[4]:=s0[6]; so[5]:=sol[7];
so[6] :=s0[8]; end
else begin 1:=4; so[4]:=so[5]; end;
for i:=1 to 1-1 do
for j:=1 to 1-1 do
if so[j].r<so[]j+1].r then
begin
k:=so[j].r; so[j].r:=so[]j+1l].r; so[]j+1l].r:=k;
k:=so[j].num; so[j].num:=so[]j+1].num;
so[j+1] .num:=k;
end;
for k:=1 to 1 do dorot (so[k].num);
page:=np; setvisualpage (page) ;
end;
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procedure demo;
begin
sx1:=-40;syl:=200;a:=0;b:=0;c:=0;mn:=1;page:=0;omn:=1;
ch:=#0;0x1:=0;0yl:=0;0x2:=0;0y2:=0;omn:=1;
while sx1<680 do
begin
show; inc (sx1,shag);
if keypressed then exit;

b:=b-grad;
delay (pa) ;
end;

sx1:=300;b:=0;syl:=-40;
while syl1<440 do
begin

show; inc (syl, shag) ;

if keypressed then exit;

a:=a—-grad;
delay (pa) ;
end;
syl :=-40;
while syl<440 do
begin
show;

inc (syl, shag) ; sx1:=round (syl1*4/3) ;
if keypressed then exit;

c:=c—grad;
delay (pa) ;
end;

c:=0;sx1:=300;syl:=200;
mn:=20; omn:=20;
for h:=1 to 800 do
begin
if keypressed then exit;
mn:=mn*0.995;
a:=a-grad*2.5;
b:=b-grad*1.5;
show;
omn :=mn;
delay (h div 20);

15



end;
end;
begin
initgr;
demo;
setactivepage (0) ;cleardevice;
setactivepage (1) ;cleardevice;
sx1:=300;sy1:=200;a:=0;b:=0;c:=0;mn:=1;page:=0;omn:=1;
ch:=#0;0x1:=0;0y1:=0;0x2:=0;0y2:=0; omn:=1;
while ch<>#27 do begin show; keyb; end;
end.

Na6opaTtopHasa pa6boTa 5. PacTpoBas pa3BepTka KpuBom
HapucoBaTh pacTpoByIo pa3BepTKy:

Onnurca.

OTpe3ka TONIIUHON 1Ba MUKCES.

I'unepGonbl.

[TapaGoubl.

TpeyronpHuKa.

YeThIpexyrojabHUKA.

[IatuyronpHuka.

OJIIMIICA TONIIUHON IBa MUKCEIIS.

Otpeska TONIHMHON ABa TUKCETIS.

10 [urepOoIIbI TONIUHON IBA TTUKCEIS.

11. [Tapa0oJibl TOJIIMHON JIBa TUKCEIS.

12. TpeyronbHUKa TONIMHON 1Ba TTMKCEIIS

13. YeTbIpexyroipHUKa TOJIUHOMN B MTUKCEIIS

14. TIsTuyroibHUKA TONIIMHON JBA TTUKCETIS.

15. Dnwrca TONMIIUHON TPH MTUKCEISL.

16. OTpe3ka TONIIMHON TPU MHUKCEIS.

17. I'niep6016I TONMIWHON YETHIPE TTHKCEIS.

18. [Tapaboibl TONMIMHON YETHIPE MTUKCENS.

19. TpeyroipHUKa TOJNIMHONW TPU MUKCEIIS.

20. YeTpIpexyroJibHUKa TOJIIWHON TPH MTUKCEIIS.

21. TIaTryTOoNFHUKA TOJMIIWHON TPH MTUKCEIIS.

22. lllecTryronbHUKA TOJILIMHON TPU MHUKCEIS.

23. lllecTryronpHKUKa TOJIIMHOMN Ba MUKCEIS

24. CeMUyTOJBHUKA TOJNIIMHOW TP MMAKCEIS.

©CoNoO~wWwhE
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25. CeMUyTOJBHUKA TOJIIMHON JIBa TTHKCEIS
26. lllecTryronpHUKA.

27. BoCbMHYTOJIBHHUKA TONIHHOM TPH TTHKCEIS.
28. [leBSITUYTONBHUKA.

29. BocbMHYTONTBHUKA TOJIUHOM JIBA MMUKCEIS
30. [leBsITHYTOJIbHAKA TONIIMHOW JBA TTUKCEIIS.

Mpumep. HapricoBath pacTpoBYO pa3BepTKy OKPY>KHOCTH
uses crt,graph;
var xc,yc,gd,gm:integer;

procedure circlepoints(x,y,color:integer);
begin

putpixel (xc+x, yc+y,color);
putpixel (xc+y, yc+x,color) ;
putpixel (xc+y, yc—-x,color

( )
( )
( )
putpixel (xc+x,yc-y,color);
putpixel (xc-x,yc-y,color)
( )
( )
( )

14

putpixel (xc-y,yc—-x,color) ;
putpixel (xc-y, yc+x,color
putpixel (xc-x,yc+y,color
end;
procedure MyCircle (xCenter, yCenter, r, col-
:integer);
var x,y,d,deltal,delta2:integer;
begin
x:=0; y:=r;
d:=1-r;
deltal:=3;
delta2:=-2*r+5;
Xc:=xcenter;
yc:=ycenter;
circlePoints (x,y,color);
while y>x do
begin
if d<0 then
begin
d:=d+deltal;
deltal:=deltal+2;

17
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delta2:=delta2+2;
xX:=x+1;

end

else

begin
d:=d+delta2;
deltal:=deltal+2;
delta2:=delta2+4;

X:=x+1;
yi=y-1;
end;
circlepoints(x,y,color);
end;
end;
begin

gd:=detect;
initgraph(gd,gm,'"');
mycircle (150,100,50,11);
end.
Na6opaTopHasa paboTa 6. 3anonHeHMe obnacren

3anoJIHUTEe BHYTPEHHIOI0 4YacTh QUTypPHI:

Onnurca.

JecsatuyronbHuKa.

OKpy’HOCTH.

OpvHHAAIATHYTOBHUKA.

JIByX nepeceKkaronuxcsi TpEyroJIbHUKOB.
YeTbIpexyroiabHUKa.

IIatuyronpHuka.

Drunrica TONIUHON 1Ba MTUKCEIS.

©CoNoOh~whE
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13. TpeyroibpHUKa TONIMHON JBA TUKCETIS.

14. YerpipexyronbHAKA TOJIIHHOMN 1Ba TTUKCEIIS.
15. [IaTnyronpHUKA TOIIIWHON ABA MAKCEIS.

16. Diurca TOMIIUHON TPH MTUKCEIISL.

17.

O

18.

O O

19.

20. TpeyronbHMKa, BHYTPH KOTOPOT'O pa3MeIleH KBaapaT.
21. YeTplpexyroybHUKa, BHYTPHU KOTOPOTO Pa3MeLIEH KpPYT.
22. [IaTryToNbHIKA BHYTPH KOTOPOTO pa3MelIeH KPYT.
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23. lllecTryronpHUKA, BHYTPH KOTOPOTO pa3MeIleH KBapaT.

24. llecTryrojbHUKA, BHYTPH KOTOPOTO Pa3MEIICH KPYT.

25. CeMUyTONbHIKA, BHYTPH KOTOPOTO pa3MeIICH KBajpar.

26. CeMUyTONBbHUKA, BHYTPH KOTOPOTO Pa3MEIIeH KPyT.
27.lecTryrojbHUKA, BHYTPH KOTOPOTO Pa3MEIICH TPEYTOIbHHUK.
28. BocbMHYTOIbHUKA, BHYTPH KOTOPOTO Pa3MEIICH TPEYTOIbHHUK.
29. BocbMHYTOJBHHKA, BHYTPH KOTOPOTO Pa3MEIEH KPYT.

30. BocbMHYyTONBHHKA, BHYTPH KOTOPOTO pa3MeIleH KBaaparT.

Mpumep. 3akpaimmBaHue BHYTPSHHEH 4aCTH TPEYroJIbHUKA

program myfilll;
uses graph,crt;
type pstek ="stek;

stek=record {onucaHue mzjemMeHTa CcTeka}
x,y:integer; {koopaMHATE TOUKM }
link:pstek; {ykaszaTenp Ha OPeIbOYLMM DJIEMEHT
creka}
end;
var
beg:pstek; {Hauajsgo creka}

fillcolor:word; { uBeT 3Bakpacku}
framcolor:word; { uBeT I'paHMLE}

procedure push(x,y:integer; var home:pstek);
var enter:pstek; {ykas3aTejsb Ha HOBEI 3JIEMEHT
cTeka}
begin
{ 1f home=nil then
begin
new (home) ;
home”~.link:=nil;
home”.x:=x;
home”.y:=y;
end
else
begin
new (enter) ;
enter”.link:=home;
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enter”.x:=x;
enter”.y:=y;
home:=enter;
end; }
new (enter) ;
enter”.link:=home;
enter”.x:=x;
enter”.y:=y;
home:=enter;
end;
procedure pop(var x,y:integer;var home:pstek);
var enter:pstek;
begin
if home=nil then {ecam B CcTeke HeT D3JIEMEHTOB,
TO }

begin {BEIXOOVMM M3 NPOTPAMME}
writeln ('ommbka:cTek yxe nyct ');
halt(1l);
end
else
begin

enter:=home;

x:=home”.x; {3abupaeM KOOPOMHATE TOUKU U3
creka}

y:=home”.y;

home:=home”.link;

dispose (enter) ; {ocBobOXmaeM MaMsTEh }

end;
end;
procedure
fillmy (x,y:integer;newcolor, framcolor:word) ;
begin
beg:=nil; {ykazaTeynr Ha CTeK IIyCT}

PutPixel (X, Y, newcolor);
push (x,y,beqg); {nomemaem nmuxces B Stack;}
while (beg<>nil) do {mnokxa cTex He nycT}

begin
pop (x,y,beq) ;
if not ((GetPixel (X+1,Y) = newcolor) or
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(GetPixel (X+1,Y) = framcolor))
then
begin
PutPixel (X+1, Y, newcolor);
push (X+1,Y,beqg) ;
end;
if not ((GetPixel (X,Y+1l) = newcolor) or
(GetPixel (X,Y+1l) = framcolor))
then
begin
PutPixel (X, Y+1, newcolor);
push (X, Y+1,beqg) ;
end;
if not ((GetPixel (X-1,Y) = newcolor) or
(GetPixel (X-1,Y) =
framcolor))
then
begin
PutPixel (X-1, Y, newcolor);
push (X-1,Y,beq);
end;
if not ((GetPixel (X,Y-1)=newcolor) or
(GetPixel (X,Y-1) = framcolor))
then
begin
PutPixel (X, Y-1, newcolor);
push (X,Y-1,beqg) ;
end;
end
end;
procedure
Triagle(x1l,vyl,x2,y2,x3,y3,fillColor, framColor:in
teger) ;
begin
setColor (framColor); {ycraHariampaeM LBeT I'pa-
HUILIBL }
Line(x1l,vy1l,x2,v2); {pucyeM TpeyIrOJIBHUK }
Line (x2,v2,x3,v3);
Line (x3,v3,x1,v1);
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{BakpammBaeM TPEYTOJIbBHMK 3a HAUaJIbHYI TOUKY
3akpacku bepeM cpenHe apudMeTMUecKyl TOUKY OT
Tpex T'PaHMUHEIX TOUEK TPeyI'oJIbHMKA }
fillmy ((x1+x2+x3)div 3, (yl+y2+y3)div 3,fillColor,
framColor) ;
end;
procedure MyInitGraph;
var gd, gm, er: integer;
begin

gd:=DETECT;

InitGraph (gd, gm,
'd:\turbo\bgi') ; {MHMLMaIU3UPYEM Tpadrueckurt pe-
XKMM }

if (GraphResult <> grOk) then begin

writeln ('Oumbka: ', GraphErrorMsg(Er)):;
halt (1)
end;
end;
begin

myInitGraph; {nHMuManm3upyeM rpadmudeckut pe-
KM }

fillColor:=green; {uUBeT 3aKpacKu}

framColor:=red; {uBpeT rpaHMLE}
Triagle(100,100,150,70,120,170,fillColor,
framColor) ;

readln;

CloseGraph; {3akpeiBaeM rpadmyueCcKUV PexXxuM }
end.

Cnucok pekoMeHAOBaHHOW NUTepaTypbl

1. ITerpoB M.H., MonoukoB B.I1. Kommstorepnas rpadu-
ka. CIIO. ITutep, 2003. 736 c.

2. Iukun E.B., Bopeckos A.B. KoMmmbiorepHas rpaduka.
[Monuronaneueie mogenu. M.:JIMAJIOT-MU®U, 2001. 464 c.

3. I'mymakos C.B., Knate I'.A. Kommerorepnas rpaduka.
XapbkoB: ®omnmo, 2002. 500 c.

4, b. Mannens0pot. @pakTaibHasi reOMETPHS IPUPOIBL.
M.: UHCTHTYT KOMIBIOTEPHBIX HccaenoBanuii, 2002. 656 c.

23



5. Jlacmo M. BrruucnurenbHas reoMeTpUs U KOMIIbIOTEP-
Has rpaduka Ha C++. M, 1997. 396 c.

6. Pomxepe J.®D. AnropuTMUYECKHE OCHOBBI MAaITUHHOM
rpaduku. M, 1989. 456 c.

7. Aptembe W.T., Unbuna JI.A., Unsun J1.B. Ilporpam-
MHUpPOBaHHE Ha alTOPUTMUYECKHX SI3BIKAX: JTAOOPATOPHBIA MPaKTH-
kyM. Uebokcapsl: M3a-Bo Uysam. yH.-ta, 2005. 100 c.

8. Iluxkua E.B., BopeckoB A.B., 3aiines A.A. Hauana
KoMIIbI0TepHOM rpaduku. M.:JUAJIOI'-MU®U, 1993. 138 c.
9. AptembeB U.T., HoBukosa C. B. IlporpammupoBanue

Ha s3pIke Turbo Pascal: maboparophsiii mpakTukyM. HeOokcapsr:
Wzn-Bo Yysamr. yH.-ta, 2000. 160c.

24



OrnaBneHue

JlabopatopHas pabota 1. MUHCTpyMEHTHI BBIZIEIEHUS U UX
WCTIOJIb30BAHUE [T COZAAHUS KOJITAMKA. .. venveerveereeseeesinenseeaseeeseeenes 1

JlaGoparopHas pabota 2. IHCTpyMEHTBI peTyIITUPOBAHUS H
TOHHpOBaHus. PeTyms uepHo-6emnoit pororpadum........... Omuobxa!
3akiagka He onmpeaesieHa.

JlaboparopHast pabota 3. L{BeTHast peTyiib n300paxxeHnit
(xoppexmus nBeTa, ycTpaHeHue 3¢ ¢dexra KpacHbIX ra3). Ommnoka!
3akiagka He onmpeaesieHa.

JlaGoparopHas padota 4. Pabota co cnosmu .. Ommoka! 3akiaaaka
He omnpejieieHa.

Jlaboparopnas padora 5. Co3ganne TeKCTOBBIX d(PPEKTOB ¢
ucnonb3oBaHueM QuiabTpoB . Omuodka! 3akinaaka He onpeaeieHa.

JlaGoparopHas paboTa 6. Mcrosib30BaHue TEKCTYP AJIs CO3IaHUS
(hOHA CTPAHUIIBL ........oeveenneene Ommoka! 3akiaaka He onpeaesieHa.

Jlaboparopras padora 7. JJobaBneHue K N300paXKEHUIO TTPUPOTHBIX
SIBJICHUM ... Ommoka! 3akiaaka He onpeaesieHa.

JlaGopartophas padora 8. Cozganne XyJ0KEeCTBEHHON paMKH
.............................................. Omuodka! 3aknagka He onpenesneHa.

JlaGopartopHas pabota 9. Packpacka uepHo-0eoii hoTorpaduu
.............................................. Ommoka! 3akaaaka He onpeaesieHa.

JlaGopatopnas padora 10. @oTomonTax ... Ommoka! 3akaaaka He
oInpezeeHa.

JlaboparopHas padora 11. Coznanue rpadudeckux nzo0paxxeHuit ¢
UCIIOJIb30BaHUEM TpaUUECKue OMepaTopoB A3bIKOB
TPOTPAMMUPOBAHHUS. 1. ..c.vveveseeesessesessesestesessessetesnesesnesesneseanesesseneanes 2

JlaboparopHas pabora 12. Coznanue ABHXKYIIHUXCS Tpauueckux
1T La] oV S) 1 1 PP TR OPSP PSPPI 4

JlaGopatopnas padota 13. Mcnons3oBanne QpyHKIHA COXpaHEHUS U
BBITAYH MB00PAKEHII ....vvevievritisiie it steeie sttt sttt nneas 8

JlabopaTtopnas padota 14. Co3gaHue IBIKYIIIXCS 00 bEMHBIX
n300paKeHUH ¢ UCTIONB30BaHUEM MaTpHII TPeoOpa3oBaHus B
TIPOCTPAHCTBE ....vveieeiireeireesreesieessressreereesreesressseeeaneesneesreeseeesenesenes 10



JlaboparopHnas pabota 15. PacTpoBas pa3BepTka KPHBOH..............
JlabopaTopHnas pabota 16. 3arTOTHEHHE 00JIACTEH ... vvvevvveeeriveenien,

CIUCOK PEKOMEHIOBAHHOMN JTHTEPATYPDI .vvevvevereerrerneenesresneeseesees

26



KOMIIBIOTEPHA A T'PAD®UKA
JlabopaTopHbIii TPaKTUKYM
Penaxrop

KommnbrorepHas BepcTka npaBka

Iloanucano B nmevarts ®opmar 60x84/16. Bymara rasetnas.
I'apuutypa Times. [leyats odceTHast.

VYen mea.n.  Ya.-m3g. . Tupaxk  9k3. 3aka3 Ne



