[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 1. BBegeHue



AnropuTtm

ANropuTm — 3TO YETKO onpeaeneHHbIn nnax

aencTsmn Ang NCNonHUTEens,.

CBoucTtBa anroputmMma

OVUCKPETHOCTbL:. COCTOUT N3 OTAENbHbIX LWaroB (KOMaH[)

NMOHATHOCTL: AOIMKEH BKIOYATb TONbKO KOMaHAbl,
N3BECTHbIE ucnonHutento (Bxoasawme B CKN)

onpeneneHHOCThb: NP OONHAKOBbLIX NCXOAHbIX OaHHbIX
BCerga BblOaeT OAuH U TOT Xe pe3ynbrar

KOHEeYHOCTb. 3aKaH4YNBaA€ETCA 3a KOHEYHOE YNCI10 WaroB

MaCCOBOCTb. MOXET NPUMEHATBLCA MHOIOKPAaTHO MNMpw
Pa3JIN4HbIX NCXOOHbIX AaHHbIX

KOPPEeKTHOCThb: JaeT BepHoe peLueHne npu nodbbix
OOMYCTUMbIX UCXOAHbBIX JaHHbIX



NMporpamma

[lporpamma — 370
* aNropuTM, 3anncaHHbIK Ha KaKOM-1TMBO
S13blKe NPOrpaMmmMmMpoBaHUA

* HAbop KOMaH And KoMnbloTepa

KomaHAaa — 310 onnucaHne OencTBun, KOTopble
OOJKEH BbIMNOMHUTB KOMMBIOTED.

* OTKyAda B34ATb NCXOOHbIE ,El,aHHbIe?
* YTO HY>KHO C HUMWU coenartb?



A3bIKM nporpamMmmMmupoBaHus

e ManmMHHO-OPUEHTHPOBAHHbIE (HU3KOI0 YPOBHS) - KaXKJasi KOMaH1a
COOTBETCTBYET OJJHOM KOMaH/Ie mpolieccopa (accemonep)

* O0bEeKTHO-OPHUEHTUPOBAHHBIE A3BIKH- IIpOrpaMMa MPEACTaBISET COOOM
MPOEKT, COCTOSIIININ U3 00BEKTOB, ICHCTBUS KOTOPBIX OMUCHIBAIOTCS

nporpaMmmMHbIM KOJIOM

e SI3BbIKM BBICOKOI0 YPOBHSI — IPUOINKEHBI K €CTECTBEHHOMY (QHIJIMMCKOMY)
SA3BIKY, JIETY€ BOCIPUHUMAIOTCS YEJTOBEKOM, HE 3ABUCAT OT KOHKPETHOI0
KOMIILIOTEPA

* ozns ooyuenusi: bencuk, JIOI'O, ITackanb

* npogheccuonanvhvie: Cu, Ilackanb

* 0715 3a0ay4 ucKyccmeenno2o unmesnnexkma: Ilponoe, JIMCII

* ons Mumepunema: JavaScript, Java, Perl, PHP



A3bik Nackanb

1970 — Huknayc Bupt (LLBenuapuns)
* A3bIK ANl 00y4YeHUs CTYOEHTOB
* pa3paboTKka nporpamMmm «CBEPXY BHU3»

3agava
/ v
[Mog3agayva [log3agayva2 [Mog3agayva3
¥ ¢ N X ¢ N K ¢ N
1.1 1.3 2.1 2.3 3.1 3.3

. pa3H006pa3Hble CTPYKTYPbI JaHHbIX
(MaccuBbl, CTPYKTYpPbl, MHOXXECTBA)



U3 yero coctount nporpamma?

program <iMSa IIPOI'PaMMEBL>;
const ..; {xoHCTAHTEH}
var ..; {I[IepeMeHHEE }

{ npouenypel ¥ OYHKUUM }

begin
{ocHOBHasg mnporpamMma |}

end. KOMMeHTapun B IX CKOBKax
He obpabaTbiBatoTCS




U3 yero coctount nporpamma?

KoHcTaHTa — NocTosAHHaa BenmynHa,
nverolasa nms.

[lepemMeHHas — n3MeHarLwasaca BenninHa,
nMmeruwlaa uMa (a4erka namaTm).

[Mpouepnypa — BcnomMmoraTtenbHbIW anropuTtm,
ONUCbIBaOLLN HEKOTOPLIE OENCTBUSA
(pucoBaHWe OKPYXXHOCTN).

@PYHKUMA — BCNOMOraTesibHbIN anroputm
ONs BbINOSIHEHUS BblYUCIIEHUN
(BblUMCNEHMEe KBaapaTHOro KOpH4, sin).



MmeHa nporpamMmmMbl, KOHCTAHT, MePEeMEeHHbIX

UMeHa MoryT BKn4yaThb
* NaTUHCKue b6ykKBbl (A-Z)

3dalrifiaBHble U CTPOYHbLIE 6yKBbI He Ppa3/invyaloTCs

* UMdpbl

MMS He MOXXeT HauMHaTbcA ¢ Ludpbl

* 3HAaK NOAYEepPKNBAHUSA _

UmeHa HE moryT BKntoyaTb
° pyccKkue OyKBbl
* npobensbl
e CKOOKM, 3Hakun +, =, 1, ? n ap.

Kakne umeHa npaBunbHble??

AXby R&B 4Wheel Baca “PesBarbos”
TU154 [QuQu] _ABBA A+B



KOHCTaHTDLI

const
i2
p1 =

99

-
Il

= 45; {uenoe 4yncno }
3.14; {BewecTBeHHOE 4MUCO }

Lenasi u opobHas YacTb OTAENATCH TOYKOM

'Bacst' ; { CTpOKa CUMBOJSIOB }

MOXHO MCMNOoNb30BaThb pycckue bykBbl!

True; {iormdyeckasi BefinimHa }

MOXET NPUHUMAaTb [Ba 3HAYEHUS:
* True (UCTKHa, "ga")
 False (noXxb, "HeT")




[lepeMeHHble

[lepemeHHan — 3T0 BENMMYMHA, UMEKLLAA UMSA, TUM U
3HayeHne. 3Ha4YeHne nepeMeHHON MOXHO U3MEHATb
BO BpeMsi paboTbl NporpamMmmel.

Tunbl NnepeMeHHbIX:

* integer { uenas }

* real { BewecTBeHHas }

 char { oguH cumBon }

* string { cumBOsbHas CcTpoka }
* boolean { nornyeckas }

O6bsABNeHne nepemMeHHbIX (BblaesrieHne namMmsitun):
var a, b: integer;

Q: real;

sl, s2: string;



Kak n”aMeHuTb 3Ha4YeHne nepemMeHHoOun?

OnepaTop — 3TO KOMaHAa A3blka NPorpaMMmMpPOBaHUS
BbICOKOIO YPOBHS.

OnepaTtop npucBamBaHUA CNYXUT ANs N3BMEHEHUS
3Ha4YeHnsa nepemMeHHoN.

NMpumep:
program qq;
var a, b: integer;

begin
a :=5; i
b :=a + 2;
a := (a+ 2)*(b - 3);

%

end.



OnepaTop npucBanBaHusA

OOwas cTpykTypa:

<uMsSI I[IEPEMEHHOM> =

ApHepriefaétkoe BoipaxeHne MoXeT BKIOYaTh

* KOHCTaHTbI
* MMEHa NnepeMeHHbIX
* 3HAKN apUPMeTUYECKNX onepaLn:
+ - * / div mod

[ yMHomeHlﬁ [ nenemﬂﬁ [ p.eneHJ% [ OCTaTOJﬁTﬁ
* BbI30BbI (PYHKLMI el ASTICHA

* Kpyrnble CKOOKU ( )




Kakme onepaTopbl HenpaBunbHble?

program qq;
var a, b: integer;
X, y: real;

begln L—MI\TGHHOVI [OMKHO }
ObITb CreBa OT 3HakKa =
a := 5;
0 := x: Lﬁi;{lpomaﬂ 4acTb J
OTAENJTCH TOYKOMN
.= 7,8;

p X OK B
1

2 5- HEenb3s 3anucbiBaThb

T CTBEHHOE 3HaYeHVe B
= 2% (a + y) : Lienyto NepeMeHHYHo
= Db + x;

end.



qu Hafd NMPOKPYTKa nporpamMmmvbl

program qq;
var a, b: 1integer;

begin
a

oM e O e b

end.

5;

a + 2;

(a + 2)*(b - 3);
a div 5;

a mod b;

a + 1;

(a + 14) mod 7;




[TopsiAoK BbINONHEHUs onepaummn

* BbIYNCIIEHNE BbIPa)KEHUI B CKODKaX
* YMHOXeEHue, Aenenmne, div, mod cneBa Hanpaso
* CIIOXKEHME U BblYMTAHUE CrneBa Hanpaso

2 3 5 4 1 7 8 6 9
z := (5*a*c+3*(c-d))/a*(b-c)/ b;

2 2 |l ZZSm&HXc—dhﬁ_c)
_a +5c¢"—d(a+b) ab

T T et d)d-2a) %\

2 6 3 475 1 12 8 11 10 9
x:=(a*a+5*c*c-d* (a+b) )/ ((c+d) * (d-2*a)) ;




CnoxeHue ABYX uucen

3apava. Beectu gBa LenbiX YNCa 1 BbIBECTU Ha
9KpaH NX CYMMY.

MpocTeUnwee pewweHume:

program qq;
var a, b, c:

integer;
begin
read ( a, b );
c :=a + b;

writeln ( c );
end.



OnepaTtop BBOAA

read ( a ); { BBOOm BHaAUeHUS
IIepeMeHHOM a}

read ( a, b ); { BBOog BHaueHuUn
IIepeMeHHsIX a U b}

Kak BBoaAuTbL ABa umcna®?

2
yepes npoben: T E:>>:%§: a
25 30 | D _ b
yepes Enter: v
25 a

o

:>—2—
0




OnepaTtop BbIBOAA

write ( a ); { BRIBOO BHaAUYEeHMUS
IIepeMeHHOM a}

writeln ( a ); { BrRBOO BHaAUYEHUS
I[IepeMEeHHOM a U Iepexon
Ha HOBYI CTPOUYKY }

writeln ( 'Ilpmeer!' ); { BEHBOO TekxcTa}

writeln ( 'OrBeT: ', c ); { BEHIBO&
TeKCTa M BHAYEHUSI [IepeMeHHOM C}

writeln ( a, '+', b, '=', ¢ );



PopmaThbl BbiBOAA

program qq;

var 1: integer;
X: real;

begin
i := 15; BCEro
writeln ( '>', 1, Lﬂ@%ﬂfij
writeln ( '>', i:5, '<' );
x := 12.345678;
writeln ( '>', x, '<' );
writeln ( '>', x:10, '<' );
writeln ( '>', x:7:2, '<' );

end. {

BCElro = i >
CMMBOJI10OB B APOOHOM
4acCTU

>15<
> 15<

>1.234568E+001<
> 1.23E+001<
> 12.35<




[TonHoe pelwieHue

program qq;

var a, b, c¢: integer;

begin

writeln ('BBegure gBa LIeJIBIX umcia') ;
read ( a, b );

Cc := a + b;
writeln ( a, '+', b, '=', ¢ );
end.

npOTOKOJT [ 9TO BbIBOﬂMTMJ

BBenguTe nOBa 1lLIeJIRIX UdMCJIIAa

25 30 %&Qﬁ% nonb3oBaTerb ]
25+30=55




Briok-cxema nMHEeMHOro anropuTMa

( Hatlano ) w"Haqano" ]
/BB? a’/ [_EO\K"BBO,EI," ]

c :=a+ b; W‘npouecc" }
v

BbIBO[ C L@% "BbiBOL" ]

( KOHeL, ) Hﬂgx "KoHeL"




3aaaHus

"4": BBeCTU Tpu Yucra, HauTM X CyMmy "
npousseneHue.
Npumep:
BeBegnuTe TpM dYMCIA:
4 5 7
4+5+7=16
4*5%7=140

"5": BBecTtu Tpm Yymcna, HauTU NX Cymmy, npounssegeHue
n cpegHee apudpmeTnyeckoe.
Npumep:
BeEegnuTe TpM dYMCIA:
4 5 7
4+5+7=16
4*5%7=140
(4+5+7) /3=5.33



[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 2. BeTtBneHus



Pa3BeTBnaowmecs anroputmbl

3apada. Beectu aBa uenbix Yncna v BbIBECTU HaA 3KPaH
Hamobornbllee N3 HUX.

Npes pelleHUs: HAOO0 BbIBECTM Ha 9KpaH NepBoe 4YnCro,
ecnun oHo bornblle BTOPOro, U BTOpoe, ecnv OHO bonbLue
nepBoro.

OcobeHHOCTb: AeUCTBUA UCMONHUTENSA 3aBUCAT OT
HEKOTOpPLIX YCIIOBUW (ecnuU ... UHa4e ...).

AJ'IFOpI/ITMbI, B KOTOPbIX NocreanoBaTesyibHOCTb LUAaroB
3aBUCUT OT BbINMOJTHEHNA HEKOTOPbIX yCﬂOBMVI, HAa3bIBAKOTCHA
pa3BeTBINAOLWLMNMUAUCA.




BapuaHT 1. Bnok-cxema

(_navano )
/ BI:SvU/_I, /

[ o6nok "pewweHune" ]

na A et nonHasa dopma
l - l BeTBNEeHUNA

max:=a; max:=Db;

¥

BbIBOJ max

v
C e > 9 Ecnm a=b?




BapuaHT 1. Nporpamma

program qq,

var a, b, max: integer;

begin

writeln ('BeeguTe nOBa LIeNEx 4umcia') ;

read ( a, b );

nonHasa cpopma
YCITOBHOIO
oneparopa

if a > b then begin

max := a,

end
else begin

max := b;
end;

writeln ('Hambospuwee umcyiio ', max);
end.



YcnoBHbIN onepaTop

if <ycnoeme> then begin

{uTOo menaTe, ecIum yCJIOBME BEPHO}
end
else begin

{uTOo meyaTk, ecnM yYyCJIOBME HEeBEePHO}
end;

OcobeHHoOCTMU:
* nepeq else HE ctaBuUTCA TOYKa C 3ansaTon

* BTOpasi YacTb (else ...) MOXET OTCYyTCTBOBAaTb
(HenonHas gopma)
* ecnu B bnoke oauH onepaTtop, MOXHO ybpaTb CrioBa

beginwv end




YTO0 HEenpaBunNbHO?

if a > b then begin
a :=b

end _
else begi

b :2 a
end;

if a > b then begin

a := b end
else begin

b := a
end;

if a > b then begin
a :=b

end

else begin
b :=a

end;

if a > b then begin
a :=b

end

else begin
b := a

end;




BapuaHT 2. bnok-cxema

(_navarno )
L]
/ f;’g‘ /

max:=a;
HenornHaa dopma ]

. A . BETBIEeHUS

+ a?

max:=Db;

¥

BbIBOJ, max

v
C KOHeL| >




BapuaHT 2. Nporpamma

program qq;

var a, b, max: integer;

begin

writeln ('BBegurTe OBa LIeJIBIX 4yMcia') ;
read ( a, b );

max (= a, HenonHaa coopma
if b > a then ycnoBHoro
opepartopa
max := b;
writeln ('Hambonmumee umciyiio ', max);

end.



BapuaHT 2b. [Nporpamma

program qq;
var a, b, max: integer;

begin

writeln ('BBegure gBa LIeJIBIX umcia') ;
read ( a, b );

max := b;

if |3 > p| then

max (= a,

writeln ('Hambonmumee umciyiio ', max);
end.



YTO HenpaBUNbLHO?

if 2 > b the if a > b then begin
a := b 2 = b
else b := a; end
else b := a;

if a > b then
a := b if b >>= a then

else b := a; b :=a;




3aaaHus

"4": BBeCcTU TpU YMcna n HauTn HamdonbLlee U3 HUX.
Npumep:
BeEenguTe TpM 4YMcia:
4 15 )

Hanbonwumee umciio 15

"5": BBeCT NATb Yyncen n HauTu HavoonbLlee U3 HUX.
Npumep:
BBenguTe naATE 4YMCed:

4 15 9 56 4
Haumbosruwee umciao 56



[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 3. CnoXxHble ycrnoBus



CnoXxHble ycnosus

3apayva. Pnpma Habupaet coTpyagHukoB oT 25 o 40 ner
BKNOYMNTENBHO. BBECTM BO3paCT YenoBeka 1 onpeaenunTb,
noaxoauT Nn oH doupme (BbIBECTM OTBET "noaxoanT" Unm
"He noaxoant").

OcobeHHOCTb: Hago NPOBEPUTb, BbINOSTHAOTCA N1 ABa
YCINoBuUSA OQHOBPEMEHHO.

9 Mo>xHo nu PelnTb N3AaBeCTHbIMUA MeTogamMu?




BapuaHT 1. Anroputm

na % S= HeT

257
na X <= HeT

Y 40° v

. . 'He 'He
noaxoauT ,
P noaxo noaxo

¥
C KOHeL )




BapuaHT 1. Nporpamma

program qq;
uses crt;

var x: byte;
begin
writeln ('BeBeanTe BOBpPacT');

read ( x );

if x >= 25 then
1f x <= 40 then
writeln ('IllomxomuT')

else writeln ('He nomxomwut')
else

writeln ('He nomxomut')

V‘AﬁAbAQ,



BapuaHT 2. Anroputm

7§
x<=407
\J \
| :




BapuaHT 2. Nporpamma

program qq;
var x: 1integer;

begin
_ CrnoxHoe
writeln ('BeeagnTe BOBpPacCT'); ycrioBue

read ( x );
if |[(x >= 25) and (x <= 40)| then
writeln ('IllopmxomwuT')

else writeln ('He nomxomwut')

end.



CnoXxHble ycnosus

CnoxHoe ycnoBue — 310 yCIioBune, Coctosulee 13
HECKOJSTbKMX NPOCTbIX YCITOBUU (OTHOLLEHUIN), CBA3AHHLIX C
NMOMOLLIbIO FIOFrMYEeCKUX ornepauum.

e not — HE (oTpmuaHune, nusepcus)

e and - UV (nornyeckoe yMHOXeHMNE, KOHbIOHKLNS,
OHOBPEMEHHOE BbINOMHEHWE YCNOBUN)

e or — UM (nornyeckoe crnoxxeHne, onN3boHKLUNA,
BbIMOSTHEHNE XOTS 6bl OAHOIO N3 YCNOBUN)

® XOr — nckntovarowee U1 (BbinonHeHNE TOSbKO
OOHOro U3 ABYyX YCIoBMW, HO HE 0DOMX)

MpocTbie ycnoBus (OTHOLLEHUS) | DABHO | [ HE PaBHO ]
< <= > >= = <>




CnoXxHble ycnosus

NMopsanokK BbINONMHEHUNA
* Bblpa)XeHUs B CKODOKax
e not
e and
® Or, XOr
e L, <K=, >, >=, =, <>
OcobBeHHOCTb — KaXaoe M3 NPOCTbIX YCNOBUN 00A3aTenbLHO
3aKno4vaTb B CKOBKM.

NMpumep
4 1 6 2 5 3
if not (a > b) or (¢ <> d) and (b <> a)
then begin

end



CnoXxHble ycnosus

UCTUHHO nnn noxxHo npu a :=2; b :=3; c:=4;

not (a > b)

(a < b) and (b < c) True
not (a >= b) or (c = d) M

(a <c) or (b <c) and (b < a)
(a < b) xor not (b > c) FALSE

D,HFI KakKnx 3Ha4eHUN X UCTUHHBDI ycnoBusi.

(x < 6) and (x < 10) (==, 6) x<6
(x < 6) and (x > 10) 7]

(x > 6) and (x < 10) (6, 10)

(x > 6) and (x > 10) (10, =) x>10
(x < 6) or (x < 10) (-, 10) x<10
(x < 6) or (x > 10) (==, 6) U (10,~)

(x > 6) or (x < 10) (==, =)

(x > 6) or (x > 10) (6, =) X >6




3aaaHus

"4": BBeCcTn HOMep MecsALa U BbIBECTU Ha3BaHUe
BpeMeHu roaa.
Npumep:
BeEeguTe HOMep Mecsla:
A4

BeCHa

"5": BBectn Bo3pacTt Yyenoseka (ot 1 o 150 net) n
BbIBECTUN €ro BMecTe C nocneayrolmm CrioBOM

"roa”, "roga” vnu "net".

Npumep:
BeEeguTe BOBpPACT: BeEeguTe BOBpPACT:
24 57

BaM 24 rogma BaMm 57 1new



[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 4. LUuknbl



Lnknbl

Linkn — 310 MHOrokpaTtHoe BbIMNOMHEHNE OANHAKOBOW
nocrnenoBaTeribHOCTU AEUCTBUMN.

* ULAKI1 C N3BECTHbLIM 4HNCJIOM LLAroB

* LINKN C HEN3BECTHbIM YNCIIOM LIaroB (LKKI C
YCIOBUEM)

3aaava. BoiBecTn Ha 3KpaH KBagpaTthl 1 KyObl LieSibIX YNCer
oT 1 0o 8 (ot a 0O b).

OcobeHHOCTb: 0gMHaKOBble AEUCTBUSA BbINOMHAOTCA 8 pas.

9 Mo>XHO nu pelnTb n3BeCTHbLIMUA MeTooamMun?




AnropuTtm

HauY
C EhlE LS ) 3agaTb Ha4arnbHOe 3Ha4YeHune
* nepe HOW UMKnNa

i:=1;
@WCG I cgenanrum J
HeT
KOHeLl >
2| swcrnen cagpar s |
i2 :=3i *3i;

i3 :=i2 *i;
@ewnwam J
NepenTu K
cne wemy i

i:=i+1;




Anroputm (c 6nokom "uukn")

CHaqano> [ onok "unkn" ]

v
—>< i1’:8= >—>< KoHel >
Y

i2 :=1 *1;
i3 :=1i2 *3i;

v %Leno LMKNa J
i,1i2, 13
‘ A




NMporpamma

program qq;
var i, 12, i3: integer;

begin HavyarbHOE 3Ha4dyeHune J
{ nepemerHas Lnkiia J KOHEeYHOoe 3Ha4yeHue J

for i:=1 to 8 do begin

12 := 1i*1i;

i3 = i2*3i;

writeln(i:4, 12:4, i3:4);
end;

end.



LInkn ¢ ymeHbLleHuemM nepemMeHHOM

3apava. BoiBecTn Ha aKpaH kBaapaTthbl N KyObl LENbIX YNCeS
oT 8 no 1 (B obpaTtHOM nopaake).

OcobeHHOCTbL: NepeMeHHas UuKra gormkHa yMeHbLLIaTbCA.

PewleHue:

for i:=8
12 =

13 :=

writeln(i:4,

end;

downto

1%*1;
12%*1;

1 do begin

i2:4, 1i1i3:4);



Linkn c nepemeHHOMU

YBenun4yeHue nepemMeHHoOU Ha 1:

for <nepemMeHHas> := <HavaJBHOE SBHa4YeHMe>
to

<KOHeuYHoe BHaueHue> do begin
{resio umkial}

end;
YMeHblueHne nepemMeHHoOU Ha 1:

for <nepemMeHHas> :=<HadvaJbLHOE BHadYeHHMe>
downto

<KOHeuYHoe BHaueHue> do begin
{renno umkia}
end;




Linkn c nepemeHHOM

OcobeHHOCTMU:
* NepeMeHHast LnKra MoXeT ObITb TOMbKO LIENon
(Lnteger)
* LLIar UI3BMEHEHNs NepeMeHHON UMKna Bcerga paseH 1
(to) nn -1 (downto)
* €CNUY B TEre LUKMKna ToNbKo OgMH oneparop, croBa
begin 1 end MOXHO He nNucartb:

for 1i:=1 to 8 do
writeln ('llpuBetr') ;

* €CJIN KOHEeYHO€Ee 3Ha4YeHNEe MeHbLUE HaYvYallbHOro, LUKri

(o) He BbINONHAETCA HU pa3y (NpoBepKa YyCNoBUSA B
Ha4yarne uukna, LUMKI ¢ npeaycrioBruem)



Linkn c nepemeHHOM

OcobeHHOCTMU:

* B Tefie uuKra He paspeluaeTcs U3MeHATb NepPeEMEHHYIO0
LUukna (nodemy?)

* Npn NAIMEHEHNN HaYallIbHOIoO N KOHEYHOIo 3Ha4YeHUA
BHYTPU LUKI1a KOJMIM4ECTBO LLIAaroB He NAMEHUTCA.

n := 8;
for i:=1 to n do begin

writeln ('llpuBetT') ;

C . HeT
S n + 1; %MKJ‘IVIBaHVIFI}

end;




Linkn c nepemeHHOM

OcobeHHOCTMU:

* Nnocrne BbINOoJIHEHNA UUKITa BO MHOI'MX CUCTeMax
yCTaHaBJIIMBAETCA rnepBoe 3Ha4YeHne nepemeHHoPl
LMKIa, NMPpU KOTOPOM HapyLlEeHO YyCIiOBHE.

writeln ('llpueer') ; 1=0
writeln('i=', 1);




CKONbKO pa3 BbIMONIHAETCA LUMKn?

a:=1;

for i:=1 to 3 do a :=a+l;
a:=1;

for i:=3 to 1 do a :=a+l;
a:=1;

for i:=1 downto 3 do a :=a+l;
a:=1;

for i:=3 downto 1 do a :=a+l;




Kak nameHuTb war?

3apava. BbiBeCTU Ha 9KpaH KBagpaTbl U KyObl HEYETHbIX LIESbIX
yucen ot 1 go 9.

OcobeHHOCTb: NepeMeHHasa LUuKIa AoMmKHa yBeENMYMBaTLCS Ha 2.

Npobnema: B lNackane war MmoxeT obiTb 1 nnu -1.
PeweHue:

for i:=1 to 9 do begin

if |1 mod 2 = 1 | then begin

12 := 1%*3i;

_ _ _ BbIMONHAETCS

i3 := i2*3i; KO Ansd

writeln(i:4, i2:4, 13:4); HeYyeTHbIX 1
end;

end;
o 9 Y10 nnoxo?




Kak nameHutb war? - i

Wpes: Hapo BbiBECTM Bcero 5 yncen, nepemeHHast k nameHsercs
oT 1 go 5. HayanbHoe 3Ha4yeHne 1 paBHO 1, C KaXKAbIM LLArom
LUMKNa 1 yBENIMYMBAETCS Ha 2.

PeweHue:
i = 1;
for k:=1 to 5 do begin
i2 = i*i;
i3 = 12*i;

writeln(i:4, i2:4, i3:4);

1 =1 + 2;
end;




Kak nameHutb war? - lli

Wpes: Hapo BbiBECTM Bcero 5 yncen, nepemeHHast k nameHsercs
oT 1 go 5. 3Hasa k, Hapgo paccuuTaThb 1.

k | 1 ] 2] 3| 4] 5 i=2k-1 |
i 1 3 5 7 9
PeweHue:

for k:=1 to 5 do begin

1 1= 2%k = 1;
iZ = 1i*1;
i3 := 12*3i;

writeln(i:4, i2:4, i3:4);
end;



3aaaHus

"4": BBeCTU a U b U BbIBECTU KBaapaThbl U KyObl Yyncen oT a Ao b.

NMpumep:
BeEenuTe rpaHUIE MHTEpBAJa:
4 6
4 16 64
5 25 125
6 36 216

"5": BbiBeCcTU KBagpaTbl 1 Kyobl 10 uncen cnegyrowleu
nocnepnoBartenbHoctn: 1, 2,4, 7,11, 16, ...

NMpumep:
1 1 1
2 4 8

4 16 64

46 2116 97336



[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 5. Uuknbl ¢ ycnoBuem



LIukn ¢ Hen3BeCTHbLIM YNCIIOM LLUAroB

NMpumep: OTNMNnTb NoneHo ot bpeBHa. CKONbKO pa3 Hago
caenartb ABMXEHUS NUITON?

3apava: Beectu uenoe ymcrno (<2000000) n onpeoennTtb YMCno
LMJdOp B HEM.

WUoes peweHusa: OTcekaem nocriegoBaTenbHO NOCNEAHIOW
Lndopy, yBENMMYMBAEM CHETUMK.

n count
123 0
12 1
1 2
0 3

NMpobnema: HensBeCTHO, CKOJIBKO LIAroB Haao caenaTb.

PeweHue: Hago octaHoBuTbeq, korga n = 0, T.e. Hago genaTb
"noka n <> 0".



AnropuTtm

BBOA n
/ *'D' / u(iwcqeﬂwlk LMdp }

BbIMOMHATL "NokKa
> 0"

0? l
aa
count :=count + count
1;

n:.=n r'l-iv1_0;
C KOHeL )




NMporpamma

program qq;
var n, count|, nl: integer;

begin
writeln ('BeeguTe Liesioe umcio') ;

read(n); |nl := n; @;ﬂm"nom]
count := 0; >0

while n <> 0 do begin
count := count + 1;

n := n div 10;
end;

writeln ('B umcne ',rﬂ” ' Hamm ',
count, ' undp');

end. 9 Y10 nnoxo?




Linkn c ycnoBuem

while <ycnoBme>do begin
{reso umkna}
end;

OcobeHHOCTMHU:
* MOXXHO MCMNOMNb30BaTb CITOXHbIE YCITOBUS:

while (a<b) and (b<c) do begin
{resio umkna}

end;

* €CNnu B TeNe UMKa TofbKo 0guH oneparop, crosa
begin n end MOXHO He nNucaTb:

while a < b do
a :=a + 1;




Llvkn

C yCrioBUEM

OcobeHHOCTMU:
* YCITOBME MNEPECUNTLIBAETCA KaXablW pa3 nNpu Bxoae B
LK

* €CNK YCNOBME Ha BXOAE B LMKIT NTOXHO, LINKIT He
BbIMOMHAETCHA HX pa3sy

* eC

a :=4; b := 6;
while a > b do
a := a - b;

vl yUJ1UBVIC AVIRUIOd AT LiadRcl JIUARHRDIWVI, TIPUI IJdI\/lMa

3dUUnKrnmnBaeTcCs

a :=4; b := 6;
while a < b do
d := a + b;




CKONbKO pa3 BbIMONIHAETCA LUMKn?

a :=4; b := 6; 2 pasa
while a < b do a :=a + 1; =6
a :=4; b := 6; 1 pas
while a < b do a := a + b; kel

a :=4; b := 6; 0 pas
while a > b do a =

I
(]
+
L
E
i

a :=4; b := 6; 1 pas
while a < b do b := a - b; =2
a :=4; b := 6; MHMBaHMe]

while a < b do a

I
)
|
v




3ameHa for Hawhile un

HaobopoT

for i:=1 to 10 do begin
{Tresio nmkia}
end;

for i:=a downto b do
begin
{resio umkial}

end;

i:=1;

while i <= 10 do begin
{resio umkia}
i:=1+1;

end;

i := a;

while 1 >= b do begin
{reno umkina}
i:=1-1;

end;

3amMeHa uukna for Ha while BO3MOXHa Bceraa.

3amMeHa while Ha for BO3MOXHa TONMbKO TOoraa, koraa
MOXHO 3apaHee paccyuTaTb YUCIIO LWaros LUKNa.




3aaaHus

"4": BBeCcTH Lernoe YUCrio n HauTm cymmy ero umdp.
NMpumep:
BBeguTe 1eyoe 4YmMCIHO:
1234

Cymma umdpp umcna 1234 paera 10.

"5": BBecTu uenoe 4Y1ucno v onpeaenntb, BEPHO NU, YTO
B €ero sanucu ecTb ABe oAMHaKoOBbIe L pbl.

NMpumep:
BBenourTe 11eJyioe 4YMCJO: BBenouTe 111ejioe 4YmMCIO:
1234 1224

Hewr. oa.



NMocnepnoBaTenbHOCTU

NMpumepbl:

*1,2,3,4,5, ...

*1,2,4,7,11,16, ...
*1,2,4,8, 16, 32, ...

-1 1T 31 5
2°2° 8

a, =—"
Cn

1
4° 327




NMocnepnoBaTenbHOCTU

3agaya: HanTu CyMMY BCEX SNTIEMEHTOB
nocnegoBaTenbHOCTH,

19 PR

R, —3—2,...

KoTopble rno moaysnto 6onblie 0,001:

S=1-—+——-—+

16 32

+...

AneMeHT nocneaoBaTenbHOCTU (HaYuMHaA ¢ Ne2):

b
a= z —
L c

|

n 1 2 3 4 5
b 1 2 3 4 5
C 2 4 8 16 | 32
Z -1 1 -1 1 -1

b :=b+1;

__—7 J

c;Z*c;

=)




Anroputm

Ha4allbHblE
3Ha4YeHN4A

L#ﬂpﬁbll‘/ll AnemMeHT ]

HET

'
J S:=S+a; LS/

L
_ﬁ% ( KOHeL| >

[ HOBbIN 3J1IEMEHT

[ l/|3|\/|eHeHv|e<.§J cC :=2%*c; z:=
9 NepecTaHOBKa?




NMporpamma

program qq,

var b, ¢, z: integer;
S, a: real;
begin
S =0, z := -1;
b :=1; ¢ :=2; a :=1;
while abs(a) > 0.001 do begin
S := S + a;
a :=z *b / c;
zZ = - Z;
b :=Db + 1;
c :=¢c * 2;

|

Ha4allbHblE
3Ha4YeHN4A

yBenuyeHune
CYMMb!

€T JrNemMeHTa
nocriegoBaTesibHOCTU

|

end; nepexoq K
writeln('S =', S:10:3); Aywowemy
end criaraemomy




3aaaHus

"4": Hantu cymmy anemMeHTOB nocrefoBaTeflbHOCTU C
ToyHocTbto 0,001:

2 4 6 8

S=1+ — + —
3-3 59 7-27 9-81

+...

OTBeT:
S =1.157

"5": Hautmn cymmy anemMeHTOB nocrneaoBaTesibHOCTU C
TouyHOoCTbIO 0,001:
2 4 6 8 10
=1+ = + — + —...
OtBer: 2-3 3.9 5.27 §8-81 13.243
S =1.220




Llukn ¢ noctycnoBuem

3apaya: Beectn uenoe nonoxurternbHoe 4ucno (<2000000)
N ONpPenennTb YNCIOo LUUMp B HEM.

lMpobnema: Kak He gaTb BBECTU OTpuLaTENbLHOE YMUCIIO UK
HOMNb"?

PeweHune: Ecnu BBOOANUTCA HEBEPHOE YMCIIO, BEPHYTLCH
Has3ad K BBOA4Y AaHHbIX (umkn!).

OcobeHHocTb: OOuH pa3s Teno uukra Hago caenatb B
nobomM cny4dae => NpPOBEPKY YCIOBUA LUUKNA HaJo AenaTtb B
KOHUE uMKna (LMK C MOCTYCIIOBUEM).

LIukn ¢ noctycrnoBmem — 3TO LIMKII, B KOTOPOM MNpoOBepKa
YCITOBUS BbIMNOJSTHAETCH B KOHLE LiMKNa.




Llukn ¢ nocTtycnoBueM: anroputm

(_navano )

HET

W

/ BBOA n /

n>

0?
na

OCHOBHOM
anropuTm

v
C KOHeL >

'L rero UuKna ]

%&H&BHXO,&A J

( Onok "Tnnoson }

t////ﬁﬁbuecc"




NMporpamma

program qq;
var n: integer;
begin
repeat
writeln ('BeeguTe INOJIOKUTENBHOE UYMCIO') ;
r n);
ead (n) | yonosue BBIXOAA |
[untll n > O;]
{ ocuoBHOM anropmuTMm }
end.
OcobeHHOCTH:

* TENO UuKIia BCeraa BbIMNOJTHAETCA XOTHA Obl OQlNH pPaa3

* nocne cnoa until ("go Tex nop, noka He...")
ctaButcs ycriosme BbIXOOA n3 ymkna




CKONbKO pa3 BbIMONIHAETCA LUMKn?

a :=4; b := 6;
repeat a := a + 1; until a > b;
a :=4; b := 6;
repeat a := a + b; until a > b;
a :=4; b := 6;
repeat a := a + b; until a < b;
a :=4; b := 6;
repeat b := a - b; until a < b;
a :=4; b := 6;
repeat a := a + 2; until a < b;

Ve

gd/ékfz;__/

~

3 pasa

Ve

a\=10

~

1 pas

3auuKriinBaHme ]

2 pasa ]

3auuKiinBaHmne ]




3apaHug (c 3almMTomn OT HeBepHOro BBoAa)

"4": BBecTu HaTypanbHOE YNCIIO U onpeaenuTb, BEPHO NN, YTO
cymma ero undp pasHa 10.

NMpumep:
Beenure umciio >= 0: Beenure umcio >= 0:
-234 1233

HyXHO NOJOXMTEeJIbLHOe uMcJIo. Hem
Beegure umciio >= 0:
1234

na

"5": BBecTu HaTypanbHOe YNCIO U onpeaenuTb, Kakue undpsbl
BCTPEYaloTCH HECKOMNMLKO pas3.

Npumep:
Beenure umcio >= 0: Beegure umuciyo >= 0:
2323 1234

NoBTOpPsiorCcsti: 2, 3 HeT norBTOpPOE.



[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 6. OnepaTop BbIOOpa



OnepaTtop BbLIOOpPa

3apada: Beectn Homep mecsiua n BbIBECTU KONTMYECTBO
OHEN B 3TOM Mecsaue.

PeweHue: HYucno gHen no mecauam:
28 npHen — 2 (deBparnb)
30 oHen — 4 (anpenb), 6 (MOHb), 9 (ceHTabpL), 11 (HOAOPL)
31 peHb — 1 (aHBapb), 3 (MapT), 5 (man), 7 (Uonb),
8 (aBrycrT), 10 (okTs6pL), 12 (aekabpb)

OcobeHHOCTbL: BbibOp He N3 ABYX, a U3 HECKOSbKNX
BapMaHTOB B 3aBUCUMOCTW OT HOMepa MecsLa.

9 Mo>XHO nu pelnTb N3BeCTHbIMN MeTogamMun?




ANroputm

NNa
o |
Il
| |3
N

aa
D :=31; Mp BblOOpa ]

na

i

HET

aa
ﬁ D:=31; —>
HET L4
HW OOWH OoLUMNOKa \\Blflﬂ
BapuaHT
nogoLuern

KOoHeL|

~
\_/




NMporpamma

program gq;

var M, D: integer;

begin
writeln ('BBeguTe HOMep Mecsia: ') ;
read ( M );

case M of
2: begin D := 28; end;
4,6,9,11: begin D := 30; end;
1,3,5,7,8,10,12: D := 31;

else D := -1; ( HW OAVH BapuaHT He
end ; —_nogoLuen
if D > 0 then
writeln('B »ToM Mecsiie ', D, ' mHem.')
else

writeln ('HeBepHsm HOMep Mecsua') ;
end.



OnepaTtop BbLIOOpPa

OcobeHHOCTMU:

* riocrne case MOXEeT ObITb UMSI NEPEMEHHOU UMK
apudgmMmeTmnyeckoe BbipaxeHue Leroro tuna (integer)

case 1i+3 of
l: begin a := b; end;
2: begin a c; end;
end;

NN CUMBOJTBHOTO TUMNa (Char)

var c¢: char;

case c¢ of
'a': writeln ('AuTuisona') ;
'6': writeln('Bapcyk');
else writeln('He 3BHaw') ;
end;




OnepaTtop BbLIOOpPa

OcobeHHOCTMU:

* €CITN HY>KHO BbINOSTHUTb TOSTbKO OAWH oneparop,
cnosa begin n end MOXHO He nNucaTb

case i+3 of
1: := b;
2: = C;

end;

* HeJ1b3A CTaBuTb ABa OAMNHAKOBbLIX 3HA4YEHUA

a
a

case i+3 of
l1: a := b;

@) a = e

end;




OnepaTtop BbLIOOpPa

OcobeHHOCTMU:

* 3Ha4eHn4d, Npun KOTopbIX BbIMONHAKTCA O4WHAKOBbLIE
NENCTBUSA, MOXHO rpynnnupoBartb

[ nepeqmcqgﬂﬂE_J
[ nmana30H<<:g

 owe —

case 1 of

1:
2,4,6:
10..15:

20,21,25..30:

p o o

a

b;
C;
d;
e;

else writeln ('Oumbka') ;

end;




YTO0 HEenpaBunNbHO?

case a of case a of
2: ginja := b; 2: a :=Db|:
4: a := ¢c; 4: a := ¢
end; end;
case a of case a of
2..5: a := b; 0..2: a := b;
@a = c; 3..6:/a := c;
end; end;
begin
case 2| of cas?Ja of
2: a :=b; 2:'a :=b; d := 0; end;
4: a := ¢c; d: a := c;
end; end;




3apaHug (c 3almMTomn OT HeBepHOro BBoAa)

"4": BBecTn HOMEp MecsiLa 1 BbIBECTU KONMYECTBO AHEN B HEM,
a TaKXe 4YMCrio olwnoboK npu BBOAeE.

NMpumep:
BBenuTe HOMEp Mecsla.: BBenuTe HOMEp Mecsla.:
-2 2
BBegnTe HOMEpP Mecsa: B sToM Mecsue 28 pgHem.
11 Bil BBOOMiIM HeBepHO 0 pas.

B sToMm Mecsue 30 gHem.
Bl BBOOMIM HeBepHO 1 pas.

“5": BBecTn HOMep MecsiLa U HOMep AHS, BLIBECTU YACIO AHEWN,
ocTtaBwunxcqa no Hosoro roaa.
NMpumep:
BeEegnTe HOMEp Mecsla:

12

BBenure nOeHb:
25
IIo HoBOTO Trojma ocCcTaJIoOCk 6 IJgHen.



[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 7. 'padpuka



Cuctema KoopavHat

(0,0)

(x,y)

\/



YnpaBneHue u4BeTOM

LiBeT 1 TonwmnHa NMHUN, Ll,BeT TOYeK:
Pen ( 1, 255, O,

TOJ'ILLI,I/IH R(red) G(gre Iue)
NUHUK 0..255 0..255

LI,BeT U CTUNb 3alINBKMU:
Brush (1, 0, 255, 0 );

0 — BbIKIHOYNU |&||&||%|
1 - BKINHOYNUTDL

TextColor ( 0, 0, 255 );

(¢ (e (&)

LiBeT




TOYKN, OTPE3KU U NNIOMaHbIe

(X, y).

(X, Y,)
(X, Y,)

(X1, y1) (XZ’ y2)

C-—

(X5 ¥5) (X3 ¥3)

(X,, ¥,)

Pen (1,

0, 0, 255);
Point (x, vy);

Pen (1,

0, 255, 0);
Line (x1, yl, x2, y2);

Pen (1,
MoveTo
LineTo
LineTo
LineTo
LineTo

255,
(X1 4
(x2 4
(X3 4
(x4,
(x5,

0, 0);
yl);
y2);
y3)
v4);
y5);




Purypbl ¢ 3ariIMBKOU

-Pen (1, 0, 0, 255);
Brush (1, 255, 255, 0);

(X, Y,)
N * (X, Y,)
(X, Y,)
(X, y,)

Rectangle (x1, yl, x2, y2);

Pen (1, 255, 0, 0);
Brush (1, 0, 255, 0);
Ellipse (x1, yl, x2, y2);

9 Kak oTMeHUTb 3anuBkKy?

Brush (1, 100, 200, 255);

Fill (x, y);




TeKceT

TextColor (0, 0, 255);
Brush (1, 255, 255, 0);
Font (20, 30, 600);

|

pasme yro HaCbILLI,eHHW
10 nukcenen nosopoTa 400 — HopMaribHbIN

MoveTo (X, y): 600 — XKMPHbIN

writeln ('IpuseT!') ;




NMpumep

(100, 100)

(200, 50)

(300, 200)

program gq;

begin
Pen(2, 255, 0, 255);
Brush(1, 0, 0, 255);

Rectangle (100, 100, 300, 200);

MoveTo (100, 100) ;

LineTo (200, 50);

LineTo (300, 100) ;

Brush (1, 255, 255, 0);

Fill (200, 75);

Pen (2, 255, 255, 255);

Brush(l, 0, 255, 0);

Ellipse (150, 100, 250, 200);
end.




3aaaHus

“4": "Narywka"

"5": "KopoHa"




LLTpnxoBKa

[ N nuHyi (N=5) ] _ XX

b=
(X1, ¥1)f A N+1

—~

Rectangle (x1, yl, x2, y2);
Line ((x1+h, ) yl,(x1+h, ) y2);
Line (| x1+2*h,| y1,| x1+2*h,| y2) ;

: * * .
Line (| x1+3*h yl,\§1+3 hﬂ y2) ;

\ 4

h (X,, ¥,)

h := (x2 - x1) / (N + 1);
Rectangle (x1, yl, x2, y2); i var x; h: real; ]

X :=x1 + h;
OKpYrreHue o
for i:=1 to N do begin {_Egggguﬂuen)uenona J

Line( round(x), yl, round(x), y2);
X :=x + h;
end;




Kak MeHATb uBeT?

(X1, y1) X— [ cepbin: R=G=B J
= Brush ( 1, c, c, c );

Ay | i1l (227, 277 )

J { 255}
LLlar u3amMeHeHus C : h, =

(X, ¥,) N+1

[hc := 255 div (N + 1)’] | vEE coghic: LaiEIpEEs ]
c := 0;

for i:=1 to|N+1| do begin
Line (round(x), yl, round(x), v2);

Brush (1, ¢, ¢, c);
Fill (round(x)-1, yl+1);
X := X + h;|lc := ¢ + hc;

end;




LLTpnxoBKa

~

X3 =Xy

(X1,y1 (x,+a, y,) [a:xfxl] =T

%
// /// Line ((x1+h, |y1,(xl+h-a, ) y2);
Line (|x1+2*h,|yl,| x1+2*h-a,| y2) ;
(XZ’ y2) (X3, y2) Li .
ine(|x1+3*h,|yl,| x1+3*h-a,| y2) ;
h —___ \_ Y,
x x-a
|
h := (x3 - x2) / (N + 1);
a = x2 - x1;
X :=x1 + h;

for i:=1 to N do begin
Line( round(x), yl, round(x-a), y2);
X :=xXx + h;

end;




LLTpnxoBKa

(X, Y,)

h

\ 4

=
A Xy — X A Vo= Wi

el N ey

.

-~
Line( x1, |yl+hy, (;1+hx,ﬁ\(;1+hy)ﬁ\

.
14

Line( x1, |yl+2*hy || x1+2*hx,

y142%hy) ; = _ AN Y,
_Linei_xl+_¥ling}+_xli3f§§}____ﬂji:
X y
y1l+3*hy) ;
hx := (x2 - x1) / (N + 1);
hy := (y2 - yl) / (N + 1);

x :=x1 + hx; yv := yl + hy;

for i:=1 to N do begin
Line( x1, round(y), round(x), round(y)):;
X :=x + hx;, yv :=y + hy,

end;




3aaaHus

"4": BBecTu ¢ KnaBMaTypbl YNCIIO NMMHUN LUTPUXOBKU U
NoCcTPoUTbL (PUrypy, 3anme Bce 0651acTy pa3HbIM LIBETOM.

5" BBecTn ¢ KnaBmMaTypbl YNCITO OKPYXXHOCTEN 1 MOCTPOUTDL
y y P
cdburypy, 3anme Bce o6nacTu pasHbIM LLBETOM.




[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 8. N'padukn pyHKUMN



MNocTpoeHue rpacpmkoB PyHKLUN

3agada: nocTpouTb rpadmk PyHKUMK y = 3 sin (x) Ha
nHtepsane ot 0 go 21r.

AHanuas:
MakcuMarbHoe 3HayeHne y__ =3 npu x=mn/2
MWHMMarnbHOE 3Ha4YeHne y_ . =-3 npu x=3n/2

lMpobnema: dyHkuMa 3agaHa B MatemMaTn4ecKkon cucteme
KOOpAMHaT, CTPOUTb HaJO0 Ha 3KpaHe, YKa3blBasi
KOOPAMHATbLI B NUKCENSX.



[Mpeobpa3oBaHMe KoopauHat

MaTtemaTunyeckasn JKpaHHaA cuctema
cucTtema KoopauHat KoopAuHaT (Nukcenwm)
Y d
A (0,0) < >
X/, (X:Y) Y,
b &
<
0ol Y X (X,Y,)

K — macwra6 (anuna —
N306paxeHnsa eAUHUYHOTO X =a + kx

OoTpe3Ka Ha 3KpaHe) ys =b - ky




NMporpamma

[ Ha 3KpaHe%

LMK
MOCTPOEHUS

rpadou

program qq;
const a = 50; b = 200; k = 50; [%E]
xmin = 0; xmax = 6.2832;
TREE 23, Ty laf meed ggtzﬂﬁywmmeHemqu J
xe, ye, w: integer; :
begin n OX B nukcensax }
w := round((xmax - xmin) *k) ;
Line (a-10, b, a+w, b);
Line(a, 0, a, 2*b); ocu KoOpAnHaT ]
X := xmin; h := 0.05;

while x <= xmax do begin

y := 3*sin(x);
xe := a + round(k*x);
ye := b - round(k*y)
Point (xe, ye);
X :=xXx + h;
end;
end.

9 Y10 nnoxo?



Kak coeauHUTb TOUYKUN?

AnropuTtm: NMporpamma: ( TOMREEER
| nepemeHHas
Ecnu nepBas Touka var|first: boolean;
nepenTn B TOYUKY (X_, ...
P y ( 3 y3) ] @We 3Ha4yeHune J
nHa4e begin
OTPE30K B TOYKY (X_,Y.)

[first 1= True;]
while x <= xmax do begin

BbIGOP if first then begin
BapuaHTa MoveTo (xe, ye);
nencTBumn first := False;

end
else LineTo (xe, ye);

end;
end.




3aaaHus

"4": NocTpouTb rpadmk
pYHKUUM y = x° Ha
uHTepBane [-3,3].

"5": NocTpouTb rpadmk
dbyHKUMU (3nnunc)

x2 2
__|_y_:1
16 9

x"2/16 +

N




[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 9. lNpouenypsbl



[Mpouenypobl

3apaya: lNocTpountb durypy:

OQ Mo>XHO nu peunTb n3BeCTHbLIMUA MeTooamMun?
] TT1 ]rll.JI-

obLiee: pa3mMepsbl, yron NoBopoTa
OTNUYUSA: KOOPAUHATLI, LBET

9 CKonbKo KoopauHaT Hafo 3aaaTh?




[Mpouenypobl

lMpoueaypa — 3To BCnomMoraTenbHbIN anropuTM, KOTOPbIN
npeaHasHayeH ang BbIMNONHEHUA HEKOTOPbLIX AEUCTBUN.

NMpumeHeHuUe:

* BbIMOSIHEHNE OOMNHAKOBbLIX JEUCTBUN B Pa3HbIX ME€CTaX

nporpamMmmbl

* pa3buBka nporpammel (UK gpyron npouenypbl) Ha
noasagayn ansa nydwero BOCNpUATUS

[Nlopg3apadai

/%\

3agava

44””””"b‘\\\\\\‘i>

[Nop3apaya?

/%\

[Nlog3agaya3

/#\

1.1

1.3

2.1

2.3

3.1

3.3




[Mpouenypobl

NMopsapok pa3padboTKu:
* BblOENUTbL OQMHAKOBbIE UIN NOXOXKWE OAencTBua (Tpu purypsol)

* HaNTK B HUX obLee (pa3mepsl, popma, yron noBopoTa) n oTNNYNNA
(koopauHaThl, LBET)

* OTNNYUSA 3anncaTb B BUAE HEN3BECTHbIX NEPEMEHHbIX, OHU OyayT
napamMmeTpamMu npoLeaypbl

[ napameTpbl J

(x, y-60) [ 3arorioBok ]

procedure Tr(|x, Vv,||lrt, g, b:|integer);

60 (x+100, y)

begin
MoveTo (x, V) ; l LBeT I
LineTo(x, y-60);
(x,y) 100

LineTo (x+100, vy);
LineTo(x, V)
Brush(l, r, g, b);
Fill (x+20, y-20);
end;

[ KoopauHaTbl ]

[ TEeJo npoueanypsobl




[Mporpamma

60

[ ¢dopmanbHble NapameTpbl J

(100,100)

100

BbI30BbI
npouenypbl

program qq;

procedure Tr( x, v, r, g, b: integer);

begin

end;

begin
Pen(l, 255, 0, 255);

Tr (100, 100, O, O, 255);
Tr (200, 100, O, 255, 0);

e

npoeaypa

|

Tr (200, 160, 255, 0, O0);
end.

[ ¢akTnyeckme napameTpobl J




[Mpouenypobl

OcobeHHOCTM:
e BCe Npoueaypbl pacnonoXxeHbl Bbille OCHOBHOM
nporpamMmbl
* B 3arosioBKe npouenypbl NepevncnaroTcs
cbopmarbHble napameTpbl, OHM 0603HaYaoTCA
NMMeEeHaMW, NMOCKOSIbKY MOrYT MEHATLCA

procedure Tr( x, y, r, g, b: integer);

* MPU BbI3OBE NpoLeaypbl B CKODKax ykasbiBatoT
dbaKTU4eckue napameTpsbl (41Mcna unu
apudpmeTmdeckme BblpaxeHns) B TOM XKe nopsiake

Tr (200, 100, O, 255, 0);

= FEE




[Mpouenypobl

OcobeHHOCTHU:

* ONS KaXkgoro dopmanbHOro napameTpa nocne
OBOETOYUS YKa3blBaAKOT €ro TUM

procedure A (x: real; y: integer; z: real);

* €CIMV OOHOTUMHbIE NapaMeTpbl CTOAT PAAOM, UX
nepevyncrnaIoT Yyepes 3anaTyto

procedure A (x, z: real; y, k, 1: integer);
°* BHYTPW TTpOoOEOYPBI TTdpamMeTpbl MCITOJTB3YROTCH TdRK KE,”
Kak N nepeMeHHble




[Mpoueaypbl

OcobeHHOCTM:
* B NpoLeaype MOXHO O0BbABNATL OOMNONHUTENBHbIE
NloKanbHble NepeMeHHble, ocTanbHble npoueanypbl He
UMEIT K HUM OoCTyna

program qq;
procedure A(x, y: integer);
var a, b: real; nokarbHble
begin PEMEHHbIE

a = (x +y)/6;

end;

begin

end.




[MapameTpbi-nepeMeHHbIe

3agada: cocTaBUTbL Npouenypy, Kotopas MeHAeT Mectamm
3Ha4YeHUs OABYX NepeMeHHbIX.
OcobeHHOCTH:

Haf0, YTOObLI U3BMEHeHUs, caenaHHble B npoueaype,
cTanv u3BecTHbI Bbi3bIiBaloLen nporpamme

program gqq;
var x, y: integer;

procedure Ex a, b: integer );

var c: aTa npoueuypa\
begin paboTaeT C
c := = Cy KONMnsamMmum

end; napamMmeTpoB
begin ~~ //

x :=1; y :=2;

Exchange ( x, y )

writeln ( 'x ="', x, "'y =",y ) X = y = 2 ]

end;




[MapameTpbi-nepeMeHHbIe

[ napamMeTpbl MOTYT USMEHATbLCAH J

———y

procedure Exchange ( a, b: integer );
var c: integer;
begin
c := a; a :=b; b :=c;
end;
NpumeHeHue:

Takum obpasom npoueaypa (M PyHKLUUA) MOXKET
BO3BpallaTb HECKOSIbKO 3Ha4YeHUMN,

3anpeLlleHHble BapuaHTbl Bbi30Ba
Exchange ( X, X ) ; { uncma }
Exchange ( :%, KZ ) ; { BRIPpaxeHus: }



3aaaHus

"4": Ucnonb3ysa npouenypbl, NOCTPOUTL Urypy.

"5": Ucnonb3ys npoueaypbl, NOCTPOUTL PUTYpY.




[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 10. Pekypcusa



PekypCcuBHbIe OOBLEKTDI

Mpumepsbl: Ckaska o none u cobake:

Y nona 6bina cobaka, oH ee noodun.
OHa cbena Kycok Mmsca, OH ee youn.
B saMKy 3akonan, Hagnucb Hanucan:

‘ Cka3ka o none u codbake I

PUCyHOK Cc peKkypcuen: dakTopuan:
1, ecrim N =1,
N!=
N-(N-D!, ecnn N >1.
=1, 2!1=2.1=2-1, 3!1=3-21=3-2-1
41=4.31=4.3-2-1
N!'=N-(N-1)-[] -2-1

PeKypCUBHbLIN 00BEKT — 3TO 00bEKT, onpeaenaemMsin Yyepes
OOWNH NN HECKONMbLKO TaKMX XXe OObLEKTOB.



HepeBo Nudaropa

NepeBo lNMudraropa ns N ypoBHeu — 3TO CTBOJST N OTXOAALWME OT HEro
cummeTpuyHo asa gepesa lNudaropa us N-1 ypoBHen, Takme 4To
OSIMHa X CTBOMOB B 2 pa3a MeHbLUE U yrosmt Mmexay Humm paseH 90°.

6 ypoBHeu:

9 Kak nokasaTb, YTO 3TO peKypcuBHasa durypa?




HepeBo NMudaropa

OcobeHHOCTHU:

YPOBHEMN CTaHeT paBHO HYIO!

« NEPEBbA UMEIOT Pa3NNYHbIN HAKMOH

X, = X, + L-cos(a)

a-45° y,=Y,— Lsin(a)

HaKMoH "govepHux" oepeBLEB

a+ /4

a— /4




npouenypa (LOH/G\J_[ ANMHa CTBOJ1a ]

= J

procedure Pifagor(x0, y0, a, L: real;
N: integer) ;
const k = 0.6; { msMeHeHMe nOIMHE }
var x1, yl: real; { snoxanbHIE NepeMeHH:e }

begin [EW\Tb, ecnn N=0 ]

if N > 0 then begin

x1l := x0 + L*cos(a);
yl := y0 - L*sin(a); PEKYPCUBHbIE
Line (round(x0), round(yO), BbI3QBbl

round(x1l) , round(yl)) ;
{Pifagor (x1, yl, a+tpi/4, L*k, N—l);}
Pifagor (x1, yl, a-pi/4, L*k, N-1);
end;

end; PekypcuBHOUN Ha3bIBaeTCcs npoueaypa,

BbI3blBaloLLAA cama cebs.




[Mporpamma

program qq;

\gnd;

/brocedure Pifagor (x0, y0, a, L: real;‘\

N: integer) ;

[ yron a ] [ OINnHa CTBOJ1a J

J

begin

Pifagor (250, 400, pi/2, 150, 8);

end;

X, Y, (tﬁagﬁ$§pOBHeﬁ }____

9 Kak HaknoHuTb gepeBo BnpaBo Ha 30°?

Pifagor (250, 400, 2*pi/3, 150, 8);




3aaaHus

"5": Ucnonb3ys peKkypcuBHYIO npouenypy, NocTpouTb hurypy:




[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 11. AHUMaUuA



AHUMauus

AHUMaUMA (aHrn. animation) — OXXUBIeHNe
n3obpaxxeHnst Ha aKpaHe.

3apgayva: BHyTpu cuHero kBagparta 400 Ha 400
NUKCenen cnesa HanpaBo OBUraeTcsl XKXenTbIN
kBagpaT 20 Ha 20 nukcenen. lNporpamma
OCTaHaBIIMBAETCH, €CNN HaxaTa Knasuwa Esc
UNn KBaapart AoLesn A0 rpaHulbl CUHEN
obnactn.

lNpobnema: kak n306pa3nTb NnepemelleHne obbeKTa Ha SKpaHe?

[MpuBA3Ka: cocToAHME 0ObEKTa 3aaeTca KoopamHaTamu (X,Y)

NMpyHUMN aHUMauum:

1. pucyem obbekT B ToUKe (X,Y)
3aJepXKa Ha HEeCKOMbKO MUSNIUCEKYHA
CTUpPaAeEM OObEKT
N3MeHsieM KoopauHaThl (X,y)
nepexoamm K wwary 1

Ul S



Kak "novmaTtb" HaxaTtTue Knasuwin?

CoObITHe — 3TO N3MEHeHNE B COCTOSIHUM KaKoro-nnbo obbekTa
Unn OeENCTBUE NMosib3oBartens (Haxartne Ha KnasuLly, LWenyokK
MbILLKOWN).

IsEvent — normyeckas dyHKUMS, KoTopas onpeaensieT, Obino nu
Kakoe-TO AeNcTBMe Nonb3oBaTens.

Event — npouenypa, Kotopas onpeaensiet, Kakoe UMeHHO
CcoObITME CNY4YNNOCh.

if IsEvent then begin &r/k,/xﬁ e ]

Event(k, x, y):
if k = 1 then
writeln ('KnaBmma ¢ komoM ', Xx)

else { k = 2 }
writeln('Mems: x=', x, ' y=', y);
end;




Kak BbIUTU U3 UUKNa npu Haxatum Esc?

[ True, €CNW HAOO OCTAaHOBUTLCS |

program qq;
var stop: boolean;
k,code,1: integer; [ 3anyck uukna ]
begin
i) S B, [ ecrm uTo-To MPOW30LLSIO ]
' repeat \ .
if IsEvent then begin
Event (k, code, i); 4YTO NIPOM30LLI0? ]
if (k = 1) and (code = 27) then
stop := True;
end;

'until stop;

aTa Knasuwia c
kogom 27 (Esc), To cTton

J

end;




NMpoueaypa (pucoBaHune n ctupaHue)

Uneun
e O[lHa npoueaypa puUcyeT n cTupaet
* CTEPETL = HapucoBaTb LBETOM dooHa

* rpaHuLy KBagpaTa OTKIIoUUTL (B
OCHOBHOM Nporpamme)

(x+20, y+20)

[ pucosaTthb (True) nnu Het (False)? J

procedure Draw(x, y: integer; flag: boolean);
begin
if flag then
Brush (1, 255, 255, 0)

[ puncyem: uBet KUCTU — XKENnTbIN J

else [ CTUpaem. UBET KNCTU — CUHUI

Brush (1, 0, 0, 255);
Rectangle(x, y, x+20, y+20);
end;

N ~\
TONbKO 3anuekal




[MonHaa nporpamma

program qq;
var x, y, k, code, 1i:
stop: boolean;

integer;

procedure Draw(x,y: integer; flag: Boolean);

begin

end;

Cpospas

begin t
Brush (1, 0, 0, 255);

CUHNN dooH J

x := 10; y := 200, stop := false;

Rectangle (10, 10, 400, 400); L_QE@!QﬂMTbF aHULL ]
Pen(0, 0, 0, 255); P y Qaqaanble

end.

|

ycrnoBus
repeat
if IsEvent then begin BbIXOZ MO
aBuwe Esc
end;
Draw(x, y, True);
(Delay(10) ; [ xaey 10 me |
Draw(x, y, False);
X = x + 1; BbIXO4 NMpun KaCaHU J
if x >= 400-20 then stop := true; HALbI
until stop;




3aaaHus

wAaw,
4": 1Ba kBagpaTa ABUraloTCs
B MPOTMBOMONOXHOM
HanpaBreHUN:

"5": [1Ba KkBagpaTa ABUraloTcs
B NPOTUBOMOSIOXHOM
HanpaBneHum v
OTTaNKNBalOTCH OT CTEHOK
CUHero KBagpara:




YnpaBneHue Knaguwlamm

3apava: XenTtbi KBagpaT BHYTPU CUHEro KBagpara yrnpaBnseTcd
Knasuwamun-ctpenkamu. Koabl knasuLu:
Bneso — 37 BBepx — 38  Esc - 27

Bnpaso — 39 BHM3 — 40

lNpobnema: Kak N3MeHATL HanpaerieHne OBUXEHUA?

PeweHue:
(' ecnu obINo

if [ IsEvent ]then begin Eiﬁamawmrm

[Event ( k, code, 1i); nasuuly, ...
if k = 1 then begin

case code of
37: x = x — 1; 38: y :=y — 1;
39: x = x + 1; 40: y =y + 1;
27: stop := True;

end;

end;

end;




NMporpamma

program qq;

var x, y, k, code, i: integer; [ quﬁnwxa]
stop: boolean;

procedure Draw(x,y: integer; flag: Boolean) ;

begin

end;

begin |
uﬂoﬁ LINKIT ]
repeat
Draw(x, y, True);
Delay (20) ;
Draw(x, y, False);
_ : obpaboTka
if IsEvent then begin COBBLITUN
end;

until stop;
end. 9 Y10 nnoxo?



Kak yopaTtb muraHme?

[Mpobnema: gaxe ecnu He Ha)XaTa HMUKaKas KnaBuLLa,
KBagpar nepepucoBbiBaeTca Yepes Kaxable 20 mc
(MuraHne!)

YTo Xo4yeTcsa: He nepepucoBaTb KBaapaT, ecrim He ObIno
HUKAKOro coobITUS

PelweHune: HapucoBaTb KBagpaT U XAaaTb COObITUS
Hoeas npobrnema: Kak XgaTb coObITUA?

PeweHne HoOBOU NpobriemMbl: MNyCTON LUKUKIT "NOKa He
CIly4YnInocb coObITHUe, Hn4yero He genan':

while not IsEvent do;




[Mporpamma

program qq;
var x, y, k, code, i: integer;
stop: boolean;

poseas

procedure Draw(x,y: integer; flag: Boolean);
begin

end;
begin
[ pucyem Ksagpart ]
B L&emco&wm ]
Draw(x, y, True);
while not IsEvent do; L TOJIbKO Ternepb CTUpaem ]
Ry 4

Draw(x, y, False);
Event(k, code, 1i);

until stop;

end.

9 YTO MOXHO yNy4lUNTL?




3aaaHus

wAaw,
4": KsagpaTt aBuraeTcs npm
HaXXaTUM CTPEerioK, 0AHaKo
He MOXeT BbINTU 3a

rpaHNuUbl CUHEero KBagparta.

"5": KmagpaTt HenpepbIBHO
ABUraeTcsl, Npyu HaXxaTum
CTpenokK MeHsieT
HanpaBreHue U
oTTankuBaeTCs OT CTEHOK
CUHero KBapgpara:




BpaweHue

3apaya: n3obpasutb Modenb BpalleHnst 3eMrnm BOKpYr
ConHua.

[Mpobnema: oBMXeHne No OKPYXXHOCTU, KaK N3MEHSATb
KoopauHaTbl?

PeweHue: ncnonb3oBaTb B Ka4eCTBe HE3aBUCUMOWU
nepemMeHHoOU (MeHATb B LMKIE) yrosi NoBopoTa a

X=X, + L-cos(a)

y=y,— L-sin(a)




Mpoueaypa

( pucosatb (True) nnn Het (False)? J

\

procedure Draw(x, y: integer; flag: boolean);

const r = 10;
begin %aaawe 3emMnu ]

if flag then [ pCyeM: LBET KUCTK — ronyoon

Brush (1, 100, 100, 255)
else

Brush(l, 0, 0, 0); WKMCTM—%GPHHVI ]

Ellipse(x-r, y-r, x+r, y+r);

end;
[_TCM3€U'II/IBK8! ]




KoHCTaHTbI n nepemMeHHbIe

program qq;
const rSun = 60; { pamnyc Comnnua}
L = 150; { pannyc opbuTsl 3emnm }
x0 = 200; { xoopmmHaTi HeHTpa CoJsHIa}
y0 = 200;
var x, VY, { xoopmmHaTH 3eMmnmu }
k, code, i: integer; { nns Event }
a, ha: real; { yronm noBopoTa, mar }
stop: boolean; { npmBHaK OCTaHOBKM NpPOTPaMMH }
’ . ’ g
Boolean) ;
begin
end;
begin

end.




OcHoBHag nporpamma

program gqq;
L. 3annTb POH YEPHbIM ]
begin
Brush(l, 0, 0, 0); Fill(l,1); LPM/CYQM ConHue
Brush (1, 255, 255, 0);
Ellipse (x0-rSun, y0O-rSun, x0+rSun, yO0+rSun);
a := 0; ha := 1*pi/180; { HavaneHt yrosn, wmar 1° sa 100 mc}
stop := false;
Pen(0,0,0,0) ; { oTknoyaeM KOHTYPH }
repeat |

x := round(x0 + L*cos(a)); uwopp,maﬂ:l ]

y round (yO - L*sin(a));

Draw(x, y, True);
Delay (100) ; Lﬂw 100 mc ]
Draw(x, y, False)
if IsEvent then begin

Event (k, code, 1i);

if (k = 1) and (code = 27) then stop := true;
end;
a := a + ha;
until stop;
end.

NnoB T HA ha ]




3aaaHus

"4": U306pa3uTb mogenb
ConHua c aBymsA
nrnaHeTamm, KotTopbie
BpallaloTCA B
NPOTMBOMONOXHbIE
CTOPOHDI:

"“5": U306pa3uTb Mmogenb
cuctembl ConHue-3emMmns-
JlyHa:




[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 12. Cny4yauHble Yyucna



Cny4yauHble Yncna

Cny4yauHble ABreHUs: Be3e...
*bpocaHne MmoHeThl ("open” unu "peLuka")
*NageHne cHera
* OpPOYHOBCKOE OBUXEHNE
*MOMEXU NPU TENeOHHON CBA3U
*LLIYM pagmoadoumpa
Cny4yauHble 4yucra — 3T0 Takad nocnenoBaTenbHOCTb

yncern, ANs KOTOpPOo HEBO3MOXHO NpeackasaTth creaytoLlee
[ake 3Hasa Bce npegblayLime.

lNpobnema: Kak NoNy4nTb Ha KOMMNbIOTEPE?
BO3MOXHble pelueHuUs:

* ICIIOJIb30BaTh BHEITHUN UCTOYHUK IITYMOBBIX TTIOMEX
*C IIOMOIIIBI0O MaTEMaTUYECKUX NPEOOpPa30BaHUIM



[NlceBAoocny4vYauHble Yucna

[lceBaocny4yauHble Yucrna — 31O Takas nocrieqoBaTeribHOCTb YnCer,
KoTopasa obnagaeTt CBOMCTBAMW CITydanHbIX YMCES, HO Kaxaoe
crieayioLlee Yncro BblYUCIAETCA Mo 3agaHHOU oopMyrne.

NMpumepbi:
1. Cny4yauHble uernble yncna [0,m) (JIMHEWHBIN KOHTPY3HTHbLIN METOoA)

x, =(a-x,_,+c) mod m Wﬂble uncna ]

x, =(16807-x ,+12345) mod 1073741823

[ npocToe Hﬂ'mﬁ ESO"I ]

2. Cny4yauHble BellecTBeHHbIe Yucna [0,1]

_vanpnugp, k=5 |
Xn = {(n+xn—1)k}

Ilutepartypa: ]
CTb YUCIla
. KnyT, NckyccTteo nporpammmposa#ﬁiﬁfzi., rz.




PacnpeaeneHue cny4YyamHbIX Yucen

Mopernb: CHEXMHKM NagatoT Ha OTPe3oK [a,b]

pacnpeneneHune
paBHOMeEpHoOe HepaBHOMepHoOe
a b a b

QCKOHbKO MOXeT ObITb pa3HbIX pacnpeneneHnn?




PacnpeaeneHue cny4YyamHbIX Yucen

OcobeHHOoCTMU:

* pacnpepgerneHne — 3To0 XxapakTepucTuka Bcem
nocrenoBaTeNlbHOCTU, a He OJHOro YMcrna

* paBHOMEpPHOe pacnpeaerneHne ogHoO, KOMNbIOTEPHbIE AAaTUYNKK
(nceBOo)cny4vanHbIX YMcen gatoT paBHOMeEpPHOe pacripenesieHme

* HepaBHOMEPHbIX — MHOIO

* Nto6oe HepaBHOMEPHOE MOXHO MOMNYYUTb C MOMOLLbHO
PaBHOMEPHOIO

\/
\/

a b a b
:x1+x2 x, +x, +[] +x,
x:
2 12

[ paBHOMEpPHOE pacmm [ ]
paBHOMEpPHOE pacnpeaeneHue

X




[eHepaToOp cny4YauHbix yncen B [Mackane

Llenble uncna B uHtepBane [0,N]:
var x: 1integer;

x := random ( 100 ); { wmuTepman [0,99] }

BelwecTBeHHbIe Yyncna B nuHtepsane [0,1]
var x: real;

X := random; { marepean [0,1] }



Cny4yauHble ynucna

3apadya: 3anonHUTb NPSMOYronbHUK
400 Ha 300 nukcenen paBHOMEPHO
TOYKamMu crnyyYanHoro LseTa

Kak nonyunTb cny4yauvHble KOOpAWUHATbI TOYKN?
X := random ( 400 );
y := random ( 300 );

Kak nobutbca paBHOMEpPHOCTU?

obecrneyvnBaeTcs aBTOMaTUYECKU NPU UCNOMNb30BaHU
dyHKUMN random

Kak nonyuyntb cny4yavHbin uBeT?
Pen (1, random(256), random(256), random(256)) ;
Point ( x, v )



NMporpamma

program gq;
var x, y, k, code, i: integer;
stop: boolean;
begin :
stop := False; [ Cnyqawl-EKoopp,MHaTbl ]
repeat
X := random(400) ;
y := random(300) ; [ C”wﬁMﬂgﬂiﬁ?r]
Pen(l, random(256), random(256), random(256)) ;

Point(x, vy )
if IsEvent then begin

Event(k, code, 1i);
if (k = 1) and (code
end;
until stop;

[ BbIX0A NO knasuwe Esc

= 27) then stop :=

True;

end.




3aaaHus

"4": BeecTu c knasmaTtypsil peemume x1, v, 32, ¥
KoopAuHaThl YrnoB 300 200
NPSAAMOYrofbHMKa U oo,mQQ
3anofiHUTb ero ToYKamm

CrlydauvHoro uBerTa.

)
—~~
—_—

"5": 3anonHUTL TpeyronbHUK
TOYKamMu Criy4amHoro uBeTta
(paBHOMEpPHO Unu
HepaBHOMEPHO).

lNogcka3ka: BO3bMUTE

paBHOOeApPEeHHbIN
TPeyronbHUK € yrnom 45°,




[lporpammMmupoBaHue
Ha A3blKe [lackanb

Tema 13. ®yHKUUN



PYyHKUUU

PYHKLUMA — 3TO BCNoMoraTtenbHbI anropuTtm
(mnognporpamma), pesynsratomMm pabdboTbl KOTOPOro
ABIIAETCA HEKOTOPOE 3Ha4YEeHNE.

NMpumMmepsbi.
* BblMUCINIEHUE SIn x5 COS X \/;
° pacyeT 3Ha4YeHUM NO CIrIOXHbIM bopMynam
e OTBET Ha BOMNpPOC (NPOCTOE YNCIIO UITN HeT?)

3auem?

e ANS BbINOJIHEHUA OAUHAKOBbIX PAac4YeTOB B pa3fin4HbIX
MecTax NnporpamMmmbil

e OANIA co34aHUA ooWenoCTyNHbIX OMbnmnoTek (hyHKLUN

QB yeM OTNiM4mMe oT npouenyp?




PYyHKUUU

3agava: cocTaBuUTb PYHKLUMIO, KOTOPasi BbIMUCNSAET
HanborbLlee U3 AByX 3HA4YEHUN, U NPUBECTU NPUMEP
ee 1Crnorb30BaHus

PYyHKUMUA:

[ dopmanbHble napamMmeTpbl ]

[function} Max (a, b: integer) :[integer;}

begin
if a > b then- = a
else - = b;

el “~sta pesynbTat }

JYHKLNU

-




PYyHKUUU

OcobeHHOCTH:

e 3arofioBoK HadymHaetcsa cnoeom function

(fﬁﬁéfiﬁ—]Max (a, b: integer): integer;

P ¥ §

dopmanbHble NapamMeTpbl ONUCLIBAOTCA Tak Xe, Kak 1 Ans
npouenyp

function gqg(

a, b: Integer; x: Y: real;

MOXHO UCMOJ1b30BATb Mapa I-NnepemMeHHbIe

B K

function Max ( a, b: integer): integer;

pe3ynbraTta

doyH}#

function Max (a, b: integer): tntege ; Mbl
T




PYyHKUUU

OcobeHHOCTH:
* MOXHO ODBABMATL N NCNONL30BAaTb JIOKanbHbIe NepeMeHHble

function qq (a, b: integer): float;
[var X, ¥ ]

£l1lAaad -
e de VA ©

begin
BdETCA B

e 3Hay
nepe
dyHKkunn; oovaenats ee HE HAQO:

end;

function Max (a, b: integer): integer;

begin

GB Delphi: |Result :=a; |

g:ax = ]
end;’




NMporpamma

program qq;
var a, b, | ¢ |1 integer;

function Max (a, b: integer): integer;
begin

end;
begin

writeln ('BBeguTe mBa umcia') ; [ ¢pakTM4eCK1e napameTpel ]

read(a, b);
cl:=Max (a, b); | biss dysumn |

writeln ('HamBonpmee umcio ', | o | )

end.

UMmeHa nepeMeHHbIX, (PyHKLMN U
npoueayp He AOMKHbI coBNapaThb!




JIlornyeckune pyHKUUMU

3apgadva: coctaBuTb (PYHKLUMIO, KOTOpas onpeaensietT, BepHO
NN, YTO 3a4aHHOE YNCNo — NpocCToe.

OcobeHHOCTM:
* OTBET — NNOrn4yeckKkoe 3HadyeHue (True UnNn False)

e pe3ynbraTt PYHKLUMN MOXHO UCMNONMb30BaTb Kak
FIOrM4ecKyro BefimiuHy B ycrnoBusix (i£, while)

ANroputm: cuuTaemM YMCno genuTterien B UHTepBarne ot 2 Ao
N-1, ecnn oHO He paBHO HYJO — YUCJIIO COCTaBHOe.

count := 0;
for 1 :=2 to N-1 do

if Nmod i = 0 then eKaK yJ'IY‘-II.IJVITb?

count := count + 1;

if count = 0 then

{ uncno N mpocToe}

else { umcno N cocTasBHOe }




JIlornyeckune pyHKUUMU

program qq; [ pe3ynbraT — Nnorn4yeckoe 3HadyeHue
var N: integer; =

function Prime (N: integer): boolean; }
var count, i: integer;
begin |nepetop roneko a0 YN |
i := 2; count := 0;
while i*i <= N do
if Nmod i = 0 then count := count + 1;
i =1+ 1;
end;
Prime := (count = 0);
bé:::, { yCroBue — 370 NOMYEEKOS BHAUSHME |

writeln ('BBegurTe unejyioe umucio') ;

read (N) ;
if Prime (N) then L_EE@QE(byHKuMM ]

writeln(N, ' - mpocToe umcio')
else writeln(N, ' - cocTaBHOEe 4YMCJO') ;

end.




3aaaHus

"4": CocTtaBUTbL (hyHKUUIO, KOTOpasi onpeaensieT CyMMy BCexX uncen
ot 1 oo N n npuBecT npumep ee NCNoNb30BaHUS.

Npumep:
BBeguTe UYMCIHO:
100
cymma = 5050

"5": CocTtaBuTb (hyHKLUMIO, KOTOpPaAs onpeaensieT, CKONbLKO 3epeH
nonpocun nonoxutb Ha N-y1o KneTKy nsobperarens waxmar
(Ha 1-yr0 — 1 3epHO, Ha 2-y10 — 2 3epHa, Ha 3-10 — 4 3epHa, ...)

Npumep:
BBeguTe HOMEP KIIETKHU:

28
Ha 28-om kJygeTke 134217728 BepeH.



3apaHusa (BapuaHT 2)

"4"_ C 6 -
. OCTaBUThb beHKU,VII'O, KOTOopas onpeaendet HamooJibLUNUUn

obLwWun genuTtenb ABYX HaTypalnbHbIX U NPUBECTU NpUMep ee
NCNosib30BaHMA.

Npumep:

BBenguTe aOBa 4ymcia:
14 21

HOO (14,21)=7

"5": CocTtaBUTb (hYHKUMIO, KOTOPas BbIYMCHSET (PYHKLNIO CUHYC
KaKk cymmy psaga (¢ TodHocTbro 0.001)

sinx =x— 3 + R +[] X B pagmnaHax!
NMpumep:

BeBeguTe yrosi B Ipagycax:
45

sin(45) = 0.707



