l’nasa 8. NOANPOIrPAMMbBI U MOAYIU
Mpoueaypbl U PyHKUUNU
O6nacTb BUAMMOCTU NEPEMEHHbIX
dopmanbHbie n pakTUUecKne napameTpbl
MapameTpbi-3HaYEHUA U NAapameTpbl-NepemMeHHble
OcobeHHOCTN PYHKUUMA
MapameTpbl CTPYKTYPUPOBAHHbIX TUNOB
Pekypcua
MpoueaypHbIK TUN
MapameTpbi-GyHKLMM U NapameTpbl-npoueaypbl
CrtaHpapTHble matemaTuyeckme GyHKLUU U npoueaypbl
Mopaynb, CTPYKTYpa moayns
CraHpapTHble moaynu



NMPOUEAYPLI N DYHKUWUW
(npoueaypbl Man GyHKLMKN) NPeacTaBAatoT coboih OTHOCUTENBHO
caMocToATeIbHblE PpparmeHTbl Nporpammbl, 0bopMAEHHbIE 0COObIM CMOCOHOM U
CHab)KeHHble UMeHeM. YNIOMMHAHNE 3TOr0 MMEHM B TEKCTE NPOrpaMMbl Ha3bIBAETCA
npoueaypbl (GyHKLMH).
Mognporpammbl NpPeAcTaBAsAOT COO0N MHCTPYMEHT, C MOMOLLbIO KOToporo ntobasn
nporpamma MoKeT bbITb pa3buTta Ha psg OTHOCUTE/IbHO HE3aBUCMMBbIX YacCTel, YTo
MMeeT CMbIC/1 MO ABYM MPUUYMHAM.
Bo-nepBbiX, 3TO CPeACTBO SKOHOMUMN NAMATU N APYTUX PECYPCOB: KaxKaas
nognporpamma CyLecTBYeT B Mporpamme B eAMHCTBEHHOM 3K3eMNIAPe, B TO Bpems
Kak 06pallLaTbCa K HEM MOMKHO MHOTOKPATHO M3 Pa3HbIX TOYEK NPOrpamMmMmbl.
Bo-BTOpPbIX, NPY TaKOM pa3brUeHnn MakcMmanbHO peannsyeTca NPUHLKUN
HUCXOAALLLEro NPOEKTUPOBAHUA. B 3TOM cnydae anroputm npeactaBaseTcs B BUAe
nocneaoBaTeNIbHOCTU OTHOCUTENbHO KPYMHbIX NOANPOrpaMmm, peanmsytowmx bonee
NN MEHEEe CaMOCTOATE/IbHbIE CMbIC/I0BbIE YaCTX anropuTMa.
Program Calculator;
Begin

Initialize;

DrawScreen;

Calculation;

RestScreen;

End.




CTPYKTYPA MNMOAMNPOIrPAMMBbI, 3ATOJTOBKU MPOUEAYPBLI N ®YHKLIUU
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MalunHHbIe KOMaHAbI, U3
KOTOPbIX COCTOUT Nitobasn
nporpamma, xpaHatca 8 O3Y.
BoinonHeHWe nporpammebl
npoucxoamT nyTem nocneno-
BAaTE/NIbHOrO YTEHNA KOMaHA,
Ha4YMHaA C NepBON; cneayto-
LLLEeN BbINOJIHAETCA KOMaH-
A3, pacnonoXeHHaa "sbiwe"
TONIbKO YTO BbINOJIHEHHOM
("ecTtecTBeHHbIN" NopaAaoOK

BbINO/IHEHUA KOMaHA"). Aapec

6anTa, roe HaxoauTcs
TEeKYLW,aA KOMaHAa, Ha3blBa-
eTcs

EcTecTBeHHbIN NOPAOOK
BbIMO/HEHMA KOMaHA,
HapyLwlaeTcs Nnpy obpaweHnn
K noagnporpammam.

Bbl3OB MNOAMNPOrPAMM

KoHeu, nporpammbl

1 KoHeu RestScreen

Hauano RestScreen

KoHey Calculation

Hauano Calculation

KoHeu DrawScreen

Hayano DrawScreen

KoHey Initialize

Hauano Initialize

BbizoB RestScreen

Bbi3zos Calculation

Bbizos DrawScreen

Bbi3os Initialize

Ha4yano nporpammbl

Crapwmue agpeca

/N

L]

Mnapgwume apgpeca



CTEK B TTAMATHU

Aapec TOYKKM BO3BpaTa (agpec malMHHOM KOMaHAbl B MOMEHT BbI30Ba
noANpPOrpaMmbl) XPaHUTCA B AMEMKAX cneymanbHomn obnactm O3Y, koTopas
Ha3blBaeTCcA . Kpome TOro, ctek B namaATn UCNonb3yeTca ANA XpaHeHUA
3HAYE€HMWN NOKA/IbHbIX MepPeMEHHbIX NOANPOrPaMmbl BO BPEMA BbINOIHEHUA
onepaTopoB, BXOAALWMX B ee Teno. [MpuHumn ero paboTbl COBNaAaET C OpraHM3aumen
ANHAMUYECKOMN CTPYKTYPbI AaHHbIX, MMEIOLLLEN TaKoe Xe nma — ctek. Ctek —3T1o LIFO-
yctponctso (Last In First Out). Ctek B namATK 3aN0NHAETCSA CBEPXY BHUS3.

[Mocne BbINONHEHMA BCEX ONEPATOPOB NoANPOrpamMmbl CTEK OCBODOXKaaeTca ANns
XPaHeHUA AaHHbIX C/leAytoLLen Bbi3BaHHOMW NoAnporpammel. B nocneaHoo odepeab
CYNTbIBAETCA agpec KOMaHAbl, KOTOPasa CTOMT NOC/e BbI30Ba BbIMO/AHEHHOM
noAnporpammbl B OCHOBHOM 6/10Ke (aapec TOYKU BO3BPATa).




OBJIACTb BUOANMOCTUN NMEPEMEHHDbIX

KOHCTaHTbI, TUMbl, NEPEMEHHbIE — 3TO Te, KOTOPble 0OBAB/NEHDLI B
nporpamme BHe npoueayp nnm pyHKumm. OHK AoCTynHbl U3 Ntoboro mecra
NPOrpammbil.

— 3TO KOHCTaHTbI, TUMbI, MEPEMEHHbIE, CYLLECTBYIOLLME TO/IbKO BHYTPU
npoueayp nnm GyHKUKUL, N 06bsABIEHHbIE MO0 B COOTBETCTBYHOLWMX pa3aenax Const,
Type, Var BHYTpW gaHHOM npoueaypbl A GyHKLUMKU, NMbO B cnncke popmanbHbIX
napameTpoB (KaK napameTpbl-3HaYeHUA).

[nobanbHble NnepemeHHble XpaHATCA B 06/1aCTM AaHHbIX, TOKa/IbHble — B CTEKE.

nepemeHHoM (KOHCTaHTbI, TUNa) — 3TO pAJ ONepaTopos, B
KOTOpbIX NepemeHHas "BuaHa". Bce nmeHa, onncaHHble BHYTPU NOANPOrpaMmmbl
(noKanbHble AaHHbIE), TOKaNAU3YIOTCA B HEN, T.e. OHU KaK bbl "HeBUAMMDI" CHapyXu
noanporpammsl. Mpu HanM4YMM BAOKEHHbIX NOANPOrPaMmm NepemeHHble JaHHOTo
YPOBHSA ABAAIOTCA "BUAMMBIMK", T.€. AOCTYMHbIMMU ANA BCEX HUXKHUX YPOBHEMN
onucaHua npoueayp. MNMoanporpammel, HapAAY CO CBOMMM NOKA/IbHbIMU AAHHbIMMU,
MOTYT MCNO/Ib30BaTb N MOANPULMPOBATL U robasibHble. [1na 3TOro Anb HYXKHO,
4yTobObI ONMCcaHMe npoueaypbl (PYHKLUN) CTOANO B TEKCTE NPOrPaMMbl HUMKE, YEM
ONUCaHMe COOTBETCTBYIOLLMNX rNM0DOaNbHbIX TUMOB, KOHCTAHT U NEPEMEHHbIX.

— 3TO BPEMS, B TeYEHNE KOTOPOro nepemeHHas CBfi3aHa C
onpeaeneHHOU A4EMKOMN NamMATK.



[JTOBAJIbHbIE N TOKAJIbHbIE MEPEMEHHDbIE

Program Main;
vVar

Xmain, Ymain : Real;
Procedure P1l;

vVar
Res : Real;

begin
Res := 0.5;
Ymain := Res + Xmain*Ymain;
Xmain := Xmain + 1

end;

var

Zmain : Extended;
Begin
P1l;

End.



NMAPAMETPbI

obecneuynBatoT 06MeH 3HAYEHUAMMN MEXKAY Bbi3bIBAOLWEN HYaCTbO
NPOrpamMmbl 1 Bbi3biBaeMOW noAanporpammon. Moryt 6biTb NapameTpbi-3HAYEHUS,
napameTpbl-NePeMEHHbIE UM NapPaMeTPbI-KOHCTaHTbI.

var
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OnucbiBaemble B 3aro/sioBKe noanporpamMmmsbl NapaMeTpbl Ha3blBalkOTCA
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Procedure Pl (A : Integer; Var B : Real);

a Te, KOTOpble NOACTaBAATCA HAa UX MECTO NPU BbI3OBE — , T. K. OHM
NPW BbINOJIHEHUWN NPOrPaMMbl 3aMELLLAIOT BCE BXOXKAEHUA B NOANPOrpamMmmy CBOUX
dopmMasnibHbIX "ABOMHMKOB'":

Pl (A fact,B fact);



NMAPAMETPbI

Ecan napameTp onmcaH Kak , TO B noAgnporpammy nepegaetcs
KONuMA 3Ha4YeHUA 3TOro GaKTUYECKOro napameTpa, U HUKaKMe U3SMEHEHMA STON KOMUK
He BO3BPaLLLAOTCA B BbI3blBatoWMM 610K. MNapameTp-3HaYeHNe — 3TO N0Ka/IbHasA
nepemeHHas noAnporpammbl, CTapTOBOE 3HAaYEHUE KOTOPbIX 3a4a€eTCA Npu Bbi30BE
noAnporpammbl U3 BHELWWHUX 6/10KOB.

Ecnu napameTp onucaH Kak (chy»kebHoe cnoBo Var B
3aro/I0oBKe) Unun Kak (choso Const), To B nognporpammy
nepepatotca agpeca GakTMYECKUX NapameTpoB. Bce nasmeHeHuA napameTpa-
NepemMeHHON B noanporpamMmme nNpouncxoaaT ¢ NnepemMeHHOW, nepeiaHHOM B KavecTBe
dakTMyeckoro napametpa. lNNapameTp-KOHCTAHTa HE MOXET U3SMEHATLCA B
nognporpamme.

Ha mecTto ¢paKTnyeckoro napameTpa-3Ha4YeHMa MOXKHO NOACTaBAATb AUTEpan,
BblpaXkeHue, naeHTUGUKATOp (MepemMeHHyY0 NAM KOHCTAHTY), @ HA MecTo NapameTpa-
nepemMeHHOM M NapaMeTPa-KOHCTAaHTbl — TOIbKO naeHTUdUKaTop.




Const

NMAPAMETPbI

A : Integer = 5;
B : Integer = 7;
Procedure Plus (Var C

begin
C :=C+ C;
B :=B + B;
Writeln (C,B)
end;
Begin

Writeln(A,B) ;
Plus (A,B) ;
Writeln (A, B)

End.
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OYHKUMM

Kpome obmeHa 3HavyeHnAMM yepe3 napameTpbl GyHKLMA BO3BPALLAET B BbI3bIBAEMbIN
610K cBOE 3HAa4YEHME B BUAE CKaNApPa, CTPOKM UAKM YKa3aTena. [Ana npucBoeHua GyHKLUM
3HaYeHMA ee NMA A0NKHO NOABUTBLCA XOTA Obl OAHAXKAbl B IEBOM YaCTW onepaTopa
npuUcBanBaHUA B Tenie camon PyHKUUM (anbTepHaTuea — Result). PyHKUMSA nmeet
nob6o4HbIN 3 PEKT, ecan OHa NPOU3BOAUT APYrue AENCTBUA, HE CBA3AHHDIE C
BbIYUCJIEHUAMM CBOETO 3HAYEHMUS.

Var
X, Y : Real;
Function Power (Arg, P : Real) : Real;
begin
if Arg <> 0 then
Power := exp(P * ln(abs(Arg)))
else
if P = 0 then
Power := 1
else Power := 0
end;
Begin

Readln (X,Y) ; Writeln (Power (X,Y))
End.



MAPAMETPbI CTPYKTYPUPOBAHHbIX TUTTOB

Y1ob6bl Nepenatb B nognporpammy maccms (CTPOKY, 3aMUCh,...), HY)KHO CHavyasa onucaTtb
ero Tmn. CheacTBme — BO3MOMKHbIE 3aTpaTbl NaMATH.
Type
vector = array [1..100] of Real;
Procedure Sum (A : vector; Var B : vector);
begin.. .end;

OTKpbITble MACCUBDI:

Procedure Sum (A : array of Real; Var B : array of Real);
Var 1 : Word;

begin
for i := 0 to High(A) do B[i] := A[i]+B[1i]
end;
Var Al ,A2 : array [1..100] of Real;

Begin
Sum (Al ,A2) ;

End.



PEKYPCUA

[MpUMEHUTENBHO K NPAKTUYECKOMY MPOrpamMmmMmnpPOBaHMNIO NOA, NOHMMaAEeTCA
BbI30B GYHKLUMU (Npoueaypbl) N3 Tena 3aTon e camon pyHKumm (npoueaypbl).
Heobxoammbim ycnoBmem pabotocnocoOHOCTU PEKYPCUBHbBIX NOANPOrPaMm ABAETCA
Ha/Inyne ycaoBUA OKOHYAHUA PEKYPCUBHbBIX BbI3OBOB.

var
N : Word;
Function Fact (m : Word) : Inté64;
begin
if m = 0 then
Fact =1
else
Fact := m*Fact(m-1)
end;
Begin

Readln (N) ;
Writeln('n!
End.

' , Fact (N))



PEKYPCUA

Peannsauus peKypCuBHbIX aATOPUTMOB Npu 60/1bLLIOM YnCie UTepaLUn OrpaHUYEHa
AOCTYMHbIM 06BEMOM NAMATU; KaXKAblN OTIOXKEHHbIN BbI30B NPoUeAypbl NN
bGYHKUUM — 3TO CBOM Habop 3HAYEHUN BCEX NOKA/IbHbIX MEPEMEHHbIX 3TOM
noanporpammbl (ppernm akTMBaLMK), pa3MeLLEHHbIX B CTEKE.

Function Fact (m : Word) : Int64;
vVar
I : Word; P : Inté64;
begin
P :=1;
if m 0O then
Fact =1
else
begin
for I :=1 to m do P:=P*I;
Fact = P
end

end;



NO3BONIAET MHTEPNPETUPOBATbL NpoueaypPbl U GYHKLUM KaK
AaHHble-006bEeKTbI, KOTOPblE MOXXHO UCMO/b30BaTb, B YaCTHOCTK, NpM Nepeaaye

MPOLEAYPHbIA TUM

napameTpoB. 3HaYEHMEM NEPEMEHHOM NPOoLLeAYPHOro TMNa ABNAETCA KOHKPEeTHas

npoueaypa niun QYHKHMH.
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MAPAMETPbI-®OYHKUNN N NMAPAMETPbI-NPOLUEAYPbI

Type
FuncType = Function (X : Real) : Real;
Procedure Integral (LowerLimit, UpperLimit : Real;
Var Result : Real;
Funct : FuncType) ;
begin ... end;
Function SinExp (Arg : Real) : Real;
begin
SinExp := Sin(Arg) + Exp (Arg)
end;
Var
Res : Real;

Begin
Integral (0, 1, Res, SinExp);

End.



MPOLUEAYPA —TOJIE SANMUCH

Type
ProcType = Procedure;

RecType = record
X, Y : Integer;
P : ProcType;
end;
Var
Recl,Rec2 : RecType;
Procedure Pl;
begin
end;
Begin
with Recl do P := P1l;
End.

MpoueaypHble NepeMmeHHble COBMECTUMbI C NepemMeHHbiMK Tuna Pointer (ux
3HayeHusa — agpeca). [Mpoueaypbl U PYHKLUUM — 3TO aJpeca.




CTAHOAPTHbIE MATEMATUYECKUE ®YHKUNN N NPOLLEAYPHI

— BO3BpallaeT abcontoTHOe 3HaYyeHne aprymenTa X (X — uenoe/BellecTseHHoe,
pe3ynbTaT — KaK y aprymeHTa);

— Bo3BpallaeT KBagpaT X (X — uenoe/sellecTtseHHOE, pe3ynbTaT — Kak Y
aprymeHTa);

, , — BO3BPALLAOT 3HAYEHUA CMHYCA, KOCMHYCA M apPKTaHIeHca
(X — uenoe/BellecTseHHoe, pe3ynbtat — Extended);
— BO3BpallaeT KBaZpaTHbIN KopeHb 13 X (X > 0 — uenoe/seLLecTBeHHOE,
pe3ynbTat — Extended);
, — BO3BpPALLLAET 3KCMOHEHTY WA HaTypaabHbIK norapnudm X (X —
uenoe/BewecTBeHHOe, pe3ynbraTt — Extended);
— ApobHas YacTb Yncna X (X — uenoe/BelwectseHHoe, pe3ynbTtat — Extended);

— uenas YyacTtb uncna X (X — uenoe/sellecTseHHoe, pesynbrat — Extended);
— uenad yactb uncna X (X — uenoe/selwectseHHoe, pesynbTtat — Int64);
— OKpyrneHue X go 6anxanwero uenoro (X — uenoe/sellecTseHHOE,
pe3ynbrat — Int64);



CTAHOAPTHbIE MATEMATUYECKUE ®YHKUNN N NPOLLEAYPHI

RANDOM(X) — Bo3BpawaeT cay4yanHoe uenoe 4Yncao u3 gmanasoHa ot 0 go X
(X n pesynbtaT — Integer);

RANDOM — Bo3BpalaeT caydyamHoe yncno ot 0 o 1 (pesynbraT — Extended);
RANDOMIZE — npoueaypa rapaHTUPYET HecoBnageHme nocaenoBaTelbHOCTEN
CNyYaKnHbIX Ynucen, BbigaBaembix pyHKUmMen Random;

ODD(X) — Bo3Bpaluaet True, ecnn X — HeYeTHoe Yucno, u False, ecnn X — yeTHoe
(X — uenoe, pesynbstat — Boolean);

INC(Var X : <uenoe>), DEC(Var X : <uenoe>) — yBeqIMMMBAET UAN YMEHbLUAET
3HayeHue X Ha 1 (npoueaypsbl);

INC(Var X : <uenoe>; N : <uenoe>), DEC(Var X : <uenoe>; N : <uenoe>) — ysenmumsaert
WA yMeHblaeT 3HavyeHme X Ha N (npoueaypbl);

Var

X : Integer;
Begin

X := 2;

INC (X, 4)
End.



MOAY/IN

— 3TO aBTOHOMHO KOMNUAUPYEMAA NPOrpamMmmMHas egmHuLa, BKAKYAoLWAA B
cebs pasnnYHble KOMNOHEHTbI Pa3aena onucaHu (TUNbl, KOHCTaHTbI, NEPEMEHHbIE,
npoueaypbl, PYHKLUM) N, BO3MOXKHO, HEKOTOPbIE UCMOJHAEMbIE ONepaTopbl, KoTopasn
npeaHa3HavyeHa ANA MCNONb30BaHUA APYTMMU MOAYAAMU N MPOrpaMmmamMmu.

Unit <uMsT MOmYyJsa>;

Interface

<cekuusi mHTepdpemca>
Implementation

<CeKlusi peanmsaumumn>
Initialization

<CeKIMsA MHUulIMaamsaumum>
Finalization

<CeKLMsI BaBepueHusi>
End.

Nma moayna (Hanpumep, Unit_1) gonrkHO coBnaaatb ¢ UMEHEM AUCKOBOTO
dunsnyeckoro paina, B KOTOPbIA NOMELLAETCA UCXOAHbIN TeKCT moayna (unit_1.pas).
[Nna noaKNOYEHUA PECYPCOB MOAY/A K APYTMM NPOTrPaMmMHbIM eAUHNLLAM
(nporpamma, moaynb) HeobxoANMMO yKasaTb ero UMs B cneundumrkaumnm Uses pasaena
onucaHu aTon nporpammuon egmuuubl (Uses Unit_1;).



Unit Unit 1;

Interface
Type
Complex = record
Re, Im
end;
Var
Zmain Complex;

Procedure P 1 (X,Y

Implementation
Procedure P 1;
begin
Z.Re :=
Z.Im :=
end;

X.Re
X.Im

Initialization
Zmain.Re := 1;
End.

Zmai

MOAY/IN

Real

Complex; Var Z

+ Y.Re;
+ Y.Im

n.Im := -1

Complex) ;



CEKUMM MOAYNA

B copeprkatca obbaABNeHNA BCceX IN0OAIbHbIX 31EMEHTOB
Mmoayna (TMNOB, KOHCTAHT, NePEMEHHDbIX, PYHKLUIN, NpoLeayp), KoTopble A0NKHbI
CTaTb AOCTYMNHbIMN OCHOBHOM NPOrpamMmme 1 ApYyrmm MoAy/siM, K KOTOPbIM MOAKAOYEH
AAHHbIN moay/b. Mpn 06baABNEHUM TN06AIbHBIX NOANPOrPaMM YKa3blBAeTCA TO/IbKO
NX 3aro/IoBoK. Ecnm npun 06bABAEHMM TUMOB, AAHHbIX M NOANPOrPamm UCMNO/b3YHOTCA
31eMeHTbl, BBeAEHHbIe B APYIMX MOAYNAX, TO OHU AO/KHbI ObITb YKa3aHbl B pasaene
Uses cpa3y nocne cnosa Interface.

COAEPKUT ONMUCaHMeE nognporpamm, o6 bABNEHHbIX B
NHTepdEenCcHOM YacTu, N ONUCaHME BHYTPEHHUX pecypcoB Moayna (N1oKanbHbIX
nepemeHHbIX, TUNoBs, nognporpamm). ObpallueHne K sTUM pecypcam BO3MOXKHO
TONIbKO M3 NOANPOrpaMm, ONMMUCAHHbIX B 3TOM e moayne.

(MOXKeT oTCyTCTBOBaTb) BK/IIOYAET NPOrpamMmHble AeicTBuUS,
KoTopble byayT nponsBeeHbl nepes, BbinoIHEHMEM OCHOBHOWM NPOrpammbl, K
KOTOPOM NOAKIOYEH AaHHbIN Moayab. OBblYHO B pasgene MHMLUMaNM3aLmnm
NPOUCXOANT 3aMONHEHNE CTaPTOBbIMU 3HAYEHUAMU BUBNINOTEUHDBIX NEepeMeHHbIX, a
TaKe 04HOPa30Bble AENCTBUSA, KOTOPbIE A0/IXKHbI BbIMOJIHUTLCA B Havane
nporpammsbl (Hanpumep, OTKPbIBATLCA HY»KHble dalnbl U T.4.).

(MOXKeT oTCYyTCTBOBATb) COAEPKMT ONepaTopbl, KOTopble byayT
BbIMO/IHATLCA NPM 3aBEPLUEHMN PaboTbl NPUNOKeHMS (OCHOBHOM NPOrPammbl).



CTAHOAPTHbBIE MOAY/TU DELPHI PASCAL

— BK/ItOYAET BCe CTaHAAPTHble MaTeMaTUYECKMe npoLueaypbl U GYHKUMM,
obecneumBaeTt paboty c dannamm, c AMHAMUYECKOM NAMATbLIO, C APYrMMMU
MOAY/IAMU U T.A4.; NOAKAOYAETCA aBTOMATUYECKM K KaxKA0oM nporpamme.

— COAEPXUT AONONHUTENbHbIE Npoueaypbl U GyHKUMK ana paboTbl €
dannamm, AUCKamMu, CTPOKamMK, No 06paboTKe UCKNOUYUTENbHBIX CUTYaLU U Ap.

— CcoaepHUT MHOXKECTBO AOMNONMHUTENIbHBIX MaTeEMAaTUYECKUX CI)yH KLI,Mﬁ n
npoueayp.

(VCL — Visual Component Library)
NCMONb3YIOTCA ANA BU3YaNbHOM Pa3paboTKM NONHOPYHKLUMOHANbHbIX GUI-
NPUNOMKEHUMN - NPUNOKEHNMN C TPAPUYECKMM NOb30BATE/IbCKUM MHTEPPENCOM
(Graphical User Interface).



