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JIABOPATOPHASA PABOTA Ne 1.
JUHEHWHBIE BBIYACJIUTEJBLHBIE AJITOPUTMBI

Heap pabdoThl: N3y4eHHE CTPYKTYpPbl OKHA CUCTEMBI IIPOIPAMMUPOBAHNUS, OPraHU3aLUN
paboThl o HabOpy, OTIIAKE, KOMIIWISILINY, 3aIlyCKa IPOrpaMMbl Ha UCIIOIHEHUE; (OpMHUPOBa-
HUE COBOKYIHOCTH 3HaHMH 00 omepaTopax MporpamMm JMHEHHON CTPYKTYphl, YMEHUN aHAIU3U-
pOBaTh UCXOJHBIC JAHHBIC 3a/1a4M, HABBIKOB Pa3pabOTKH U MPOrPAMMHPOBAHUS BBIUYMCINTEIb-
HOTO Ipoliecca JUHEMHON CTPYKTYphl, HABBIKOB 110 OTJIAJKE U TECTUPOBAHUIO ITPOTPAMM, yMe-
HUI OQOPMIISTH Pe3ybTaThl CBOCH NEATENFHOCTH B COBPEMEHHOM O(HCHOM MaKeTe, yMEHHit
OOBSICHATH CUHTAKCUC OIIEpaTOPOB BBOJIA, BHIBOJIA, IPHCBANBAHUS.

TeopeTudeckuii MaTepuaJ

ANTOpUTM — 3TO Jr00asi KOHEYHAs IMOCJIEA0BATEIbBHOCTh OCHOBHBIX MATEMAaTHYECKUX U
JIOTUYECKHUX JCHCTBHIA, OJTHO3HAYHO OMPEICIISIONINX MPOIecC MPeoOpa30OBaHUs UCXOTHBIX JIaH-
HBIX B ICKOMBIE PE3YJIbTAThl PEIICHUS 3a/1a4H.

JIJIs IpeICTaBICHUS AITOPUTMOB HCIIOIB3YIOTCS HECKOJIBKO CITOCOOOB:

— CJIOBECHBI (ONMHMCAaHUE Ha €CTECTBEHHOM YE€JI0BEUYECKOM SI3bIKE);

— C IIOMOIIBIO OJTHOTO U3 AJITOPUTMUYECKUX SI3BIKOB ITPOTrPAMMHUPOBAHHSI,

— rpadudeckuii (Ha S3bIKE OJIOK-CXEM) U JIp.

Paccmotpum criocob cocTaBiieHUsT aITOPUTMA Ha SI3BIKE OJIOK-CXEM.

Biok-cxema — 3710 rpaduydeckas WHTEpPHpPETAMA AITOPUTMA, MPEACTaBIAomas Habop
TEOMETPHUSCKUX (DUTYp, Kaxaas U3 KOTOPBIX M300pa)kacT KaKyr-TH00 OMepaIuio Uiu JICHCT-
BHE.

IIpaBu/1a MOCTPOEHHSI AJITOPUTMOB

1. biok-cxema CTpOUTCS CBEPXY BHU3.

2. B mro060ii 6J10K-cXeMe MMEeeTCsl TOJIBKO OJIMH 3JIEMEHT, COOTBETCTBYIONIUI HAadaly a-
TOPUTMA, U OJIMH DJIEMEHT, COOTBETCTBYIOIIHI KOHILY alrOprUTMa.

3. JlomkeH OBITh X051 ObI OZIMH ITyTh UX Hadata OJIOK-CXEMBI JIFOOOMY JIEMEHTY.

4. JlomkeH ObITh XOTs Obl OIMH MYTh OT KaXKJIOTO AJIEMEHTa OJOK-CXEMBbI B KOHEIl OJIOK-
CXEMBEL.

OCHOBHBIE 3IEMEHTHI, KOTOpPbIe OYyAYT HUCIOJIB30BAHbI MIPH MOCTPOCHUU OIIOK-CXEMBI pe-
IICHUS 3a]1a4¥ IpecTaBieHbl B Ta0m. 1.1.

CumBoII Onucanne CUMBOJIA

IIpouece — hopMupoBaHre HOBBIX 3HAUEHH, BHIIOJHEHNE apH(Me-
TUYECKUX WJIU JIOTUYECKUX ONEPALMM MU JEHCTBUMN, PE3YJILTATHI
KOTOPBIX 3aIIOMHHAIOTCSI B onlepaTuBHOM namatu O9BM

BerBiienne — npoBepka yClIOBHS:
BBIOOP OIHOTO U3 JBYX HalpaBlIE€HUIl BBINOJHEHUS alIroOpuTMa B 3a-
BHCHMOCTH OT HEKOTOPOT'0 yCIOBUS

Moaupukanuss — OpraHu3anvs [OUKIMYECKHX  KOHCTPYKIIMI
(for...do)

IIpenonpeneseHHbIH MPOLECC — BBIUKUCICHUE IO MOAIPOTrpaMMe,
KCIIOJIb30BAHKUE PAHEE CO3JAHHBIX M OTJAEIIBHO ONHUCAHHBIX AJITOPUT-
MOB

< > Hauvano uan KOHEN IIporpaMMbI WJIX BXOJ W BbBIXOJ B IIOAIIpOIrpam-
Max

/ﬁ BBoa uim BeIBOX JAHHBIX

KOMMeHTapI/Iﬁ — [MOACHCHUS, COACPIKAHUC MMOAIIPOrpaMM




Andasur si3bika

AndaBUTOM sI3bIKAa HA3bIBAIOT COBOKYITHOCTh BCEX JOMYCTHUMBIX CUMBOJIOB, KOTOpPBIE
MO>KHO HCIIOJIb30BaTh B 3TOM SI3BIKE.

Andasur s3pika Pascal BkiroyaeT B ce0st ClIeAYIOIIUE CHMBOJIBL:

— TIPOTNHKCHBIC M CTPOYHbIE OYKBBI JIATUHCKOTO ajidaButa oT A 10 Z U CUMBOJ ITOAYEPKHU-
Bauus (_);

— OyKBBI pyccKoro ajipaBuTa (TOJIBKO JIJI1 KOMMEHTApHUEB U TEKCTOBBIX COOOIICHUH);

— apabckue mudpe: 0 123456789;

— 3HaKM MaTeMaTHuYecKux omepauuii: + —* / mod div;

— 3HAKOB ONEPALMNA OTHOIICHUN < > <= >= = <3

— pasmemurenu: ., ; - ()[1{}"";

— crencumBoiioB — #, $, N, &, @, :=.

[MponucHbie u cTpouHbie OykBbl B Pascal He pasnnuaroTcs. 3HaKH «BO3BEICHHE B CTe-
NICHbY» U JIBOMHAsI KABBIYKA B SI3BIKE OTCYTCTBYIOT.

HNnentuduxaropsl

Wnentudukatopsl — IMEHa KOHCTAHT, IEPEMEHHBIX, METOK, THIIOB MPOIEenyp, (PyHKIMIA,
MOJyJIei, IpOTpaMM U TOJIeH B 3anucsax. MaeHTudukarop sSBiseTcss KOMOMHANNEH TOIBKO OYKB,
nudp U 3HaKa nmoayepkuBaHus. J[pyrue CUMBOIIBI HE T0MycKaroTcs. JlomKeH HaYMHaThCs ¢ OyK-
BBI WJIM 3HAaKa Mo 4epKuBanus. JiniHa nneHTrudukaropa He T0JHKHA MPEBHIIIATH 127CUMBOJIOB.

CTpyKTypa nporpamMmmsl

IIporpamma Ha si3bike [lackanb UMEET CIENYIOIIYIO CTPYKTYPY:

Program <umsa nporpammbl>; - 3aronoBoOK

Const ...; {pasgen KoHcTaHT} )

Type ...; {pasaen Tunos}

Label ..., {paszgen metok} Paszgen
Procedure <umsa>; {pasgen e

Function <ums>;  nognporpamm}; | onucaHui
Var ...; {pa3gen nepemeHHbIx};

J

Begin 1 Bnok
{pa3gen onepatopos}; L OCHOBHbIX
End. onepaTopos

KommenTapun

KommenTtapusmu B Ilackane mosaraetcst 11000# TEKCT, 3aKJIFOUEHHBINA B (PUTYpHBIE CKOO-
ku { }. KoMmMeHTapuu MOTyT pa3Meniarbes B JIFOOOM MecTe MporpaMMbl. XOpOUIUH CTUITH MPO-
TPaMMHUPOBAHUS PEKOMEHIYET HE IKOHOMHUTh HA KOMMEHTapHSIX.

IMonssiTHE THIIA

Tun naenTugukaropa onpenenser:

1) crmoco6 ero BHYTPEHHET 0 MPEACTABICHUS M MHOXECTBO €0 IOMYCTUMBIX 3HAUCHHIA,

2) e CTBUSI, KOTOPBIE MOKHO HaJl HUM BBITIOJIHUTb.

Hexotopsie Tumbl npuseaens! B Tadnwuie 1.1.

Tabmuna 1.1 — Hekotopsle mpocThie THITBI

Hazpanue Tuna |O6o3nauenue| JlomycTuMble 3HAUEHUS dopmar IIpumepsr
enouncnennplii [Integer -32768 ... 32767 2 Oarita -25, 1999
BemtectBennnli  |Real +2.9.10°% ... +1,7-10% 6 0aliToB -0.32, -0.1E-7
CUMBOJIBHBIN Char Jhoboid 3 256 cumBoron 1 Gaiit AN, P i
pacmperroro koga ASCII

Jlornueckuii Boolean [false, true 1 GaiiT False, true
[TocnemoBarenbHOCTE  cuM-|(N+1) Oaifr,

Crpokossiii String BOJIOB W3 Habopa ASCUII, rme n — 4uciio| ‘Oto0 CTpOK’a
pacmojoXXeHHasi Ha OJHOW |CHMBOJIOB B CHUMBOJIOB
CTpOKE CTpOKE




KoHcTaHThI
3Ha‘-I€HI/ISI KOHCTAHT (33, HNCKIIIOUYCHUECM TI/IHI/ISI/IpOBaHHbIX KOHCTaHT) HC MOI‘YT MCHIATBHCA

B ITPOLECCE BBIIIOJIHECHUA ITPOTrPpaMMBI.

3agaHne KOHCTAHT HJIEHTU(UKATOpAMH OCYILIECTBIISICTCS B pa3zelie ONMUCAHUI mporpam-

MBI ITOCJIC CJ'Iy>KC6HOl"O clioBa const:

4acCTH.

Const

<lIMd KOHCTAHTH 1> = <3HaueHMe 1>;
<M KOHCTAQHTEI 2> = <3HaueHue 2>;

<lMsa xOHCTAHTH N> = <3HaueHUue N>;
Hanpumep:
Const a = 7;
bl = 3;
massa = 15;
IIpu 3TOM THII KOHCTAHThI ABTOMATUYECKH OMPEAECTACTCA TUIIOM €€ 3HAUEHHUS B MPABOU

Ilepemennbie
B oTiin4ne OT KOHCTAaHT MepeMEHHBIE MOTYT MEHSATh CBOHM 3Ha4YeHUs ( B mpeenax 00bsiB-

JICHHOTO THIIA).

Paznen onucanus INCPEMCHHBIX IMPOIrpaMMbl HAYMHACTCA € 3apC3CPBUPOBAHHOIO CJI0Ba

var ¢ nmocCicayrImnuM CIUCKOM KOHKPETHBIX IICPECMCHHBIX !

Var
<COMCOK HNepeMeHHBIX 1>: <tun 1>;
<CnmMcoOK IIePeMeHHEX 2>: <Tui 2>;

<COomMcokK IMepeMeHHHX N>: <tmmo N>;

Hanpuwmep:

var k,z:integer; sum,pr:real;

Kaxaplii CIMCOK COCTOUT U3 NIEPEUNCIICHHS] UMEH IIEPEMEHHBIX OJJUHAKOBOT'O TUIIA.
PaccmoTtpum crnenyromuii mpuMep nporpamMmsl:

PROGRAM SURFACE;

const R1 = 1.0;

R2 = 2.0;
var S:real;
BEGIN

S:=Pi*R1*R1;
writeln('S1l=',3)
S:=Pi*R2*R2;
writeln ('S2=’,3)
END.

B nmporpammMe onuchiBaeTCsl U UCIONB3YETCs IEPEMEHHAsI S BEIIECTBEHHOTO TUIIA, KOTO-

~e

~e

past BHa4ajie MpUHUMAET 3HaYeHHe TUTOMAan Kpyra paanyca R1, a 3atem — pagmyca R2.

Crannaptabie yHKIHT
B s3pike [lackanp cymiecTByeT psii CTaHIApTHBIX (3apaHee pa3pabOTaHHBIX M BCTPOEH-

HBIX B SISBIK) npoucayp u (byHKI_[I/II\/'I B JaHHOM pas3cyic Mbl paCCMOTPUM JIMIIb HanOoJIee 4acTo
HCIIOJIB3YEMBIC CTaHAAPTHBIC q)yHKHI/II/I JJI1 BEJIMYUMH BEIMECTBEHHOI'O MU IIEJIOI0 THIIOB (Ta6m/1ua

1.2).



Tabmunua 1.2 — Hekotopsle cTaHAapTHBIE MaTeMaTHYeCKue GYHKIUU

DyHKIUA Ha3znauenue Tun pesynprara | Dopma 3anucu | Pesynbrar
AbS (x) AoGcomoTHOE 3HadeHue X (Moaysb|COBIAIaET C TUIIOM Abs (~5) 5
aprymeHTa) X
Cos (%) Kocunyc X BemectBenHbIit Cos (0) 1
Exp (x) e” BerecTBeHHBIIH Exp (2) 7.389
Frac (x) EHHGHHGT APOOHYIO HaCTEL uHCIa BeniectBeHHbII Frac(3.9) 0.9
Beigenger uenyro 4acte ymcia X . Int (3.9) 3
Int (x) (Onmmkariee MEHBIIICE IIEIIOC) BemecTaeHHbId Int(-1.2) -2
Ln (x) Harypanbublii torapupm BemntecTBenHbIN Ln(2) 0.693
Pi Yuciao ©t BemtectBeHHBIN Pi 3,14159
Oxpyriienue BEIECTBEHHOTO Round (3.3) 4
Round (x) pyT N Llenpri Round (-1.2)
yrcaa X 10 OMKaiIIero meaoro -1
Random ge}iepiT0<p cf YHaHHBIX HHCC] BemtecrBeHHbIH Random 0.2
Random (N I'enepatop CiryJaiHbX TuCen Lenbrit Random (10) 7
0 £ x <N
Sin (x) Cunyc X BemecTBennnri Sin(P1/2) 1
sqr(x)  |Ksaapar X SOBH&MCT ¢ THIOM - o1 (5) 25
Sgrt (x) |Kopenb X BemtectBeHHBIN Sgrt (36) 6
OIIEPALINN

MaremaTuveckue onepanuu
Matematuueckue (apupMeTHIECKHEe) ONepalui MTPUMEHUMBI K BETMYMHAM IENbIX U Be-
IICCTBEHHBIX THUIIOB W MTPUBEICHBI B Ta0Omie 1.3.

Tabmuna 1.3 — ApudmeTHdecKkne ornepaIuy JijIs BEIMIHH [IeJI0T0 U BEIIECTBEHHOTO THITOB

3Hak apudmeru- H CumBoI A3bIKa o P

qeckoi oneparmm aMEHOBaHHE Tackams opMa 3anucu | Pesynbrar

: YMHOKEHUE * 2*3 6

: Jlenenue / 8/4 2

+ CrnoxeHnne + 2+3 5

- Brranrtanue - 15-7 8

Ilenas yactb OT AeneHUs Div 5 d!v 2 2

7div4 1

OcTaToK OT AelIeHUS Mod ? mgg i é

[Tpumep: /laHo Tpex3HayHOE 1€10€ Yncio abc, rae a, b,

c — nmooble udpel B Aua-

nazone 0...9. Haittu >t iudpel. Pemenue mosyyum ¢ moMOIIbIO CIEAYIOIIUX ONepaTopoB:

a:=
C:
b:

abc div 100;
abc mod 10;
abc div 10 mod 10;

Crnenyer ormetuTh, uTo B Ilackaiie OTCyTCTBYET onepanusi BO3BEICHHs B cTeneHb. st
LEJBIX CTENEHEH €€ MOKHO 3aMEHUTh YMHOKEHHEM, HallpuMep, BMECTO X3 3aMEHUTh X*X*X.

JIs HelenbIX CTeNeHeH MOKHO HCII0Ib30BaTh U3BECTHOE TOXKIECTBO: a’ = e

bilna




Hns TunoB char u string omnpeneneHa eAMHCTBEHHAs MaTeMaTuyeckas ornepauus “+”

wi cuervieHue. Hampumep, pesynapratom onepanuu ‘My name is ' + ‘Ivan’ Oyzaer
crpoka ‘My name is Ivan’.

Onepanum OTHOLIEHUS (CPABHEHUS)

JlaHHas onepauusi IpUMEHHMA K JaHHBIM Tula real, integer, char, string,

boolean. B omepanusx y4acTBYIOT OJHOTHIIHBIE OOBEKTHI (MCKIIOUECHHE COCTABISIOT THIIBI
real u integer); pe3yJIbTaT CpaBHEHHUS UMEET JIOTHYCCKUH THII.
Onepanuu OTHOIIEHUSI 0003HAYAIOTCS:

= - paBHO; <= - MCHBIIIC WU PABHO;
<> - HE paBHO; >= - OOJIBIIIE WIIH PABHO;
< - MEHBIIIC; > - 0oJIbIIIE;

Tun Real u Integer

CpaBHEHHE JaHHBIX TUIIOB COOTBETCTBYET MaTEMAaTUUECKUM MPABHIIAM.

Tun Boolean

Jlnst moruueckoro Tuma npuHATO, 4to true > false.

Tun Char

CpaBHeHue CUMBOJIOB Ipou3BoAUTCs myTeM cpaBHuBaHus uX ASCII-kogoB (LenbIX 4u-
cen B nuamnazosne 0...255).

Tun String

CuMBOJIBI CTPOK CpPaBHUBAIOTCS MOMApHO C Y4ETOM WX BHYTpeHHEro koja. Hampuwmep,
omneparmua ‘Awa’ > ‘AxoB’ BO3BpPaAaTUT 3HadeHue true; ‘Baca’ < ‘Bacu-
mmm’ - false.

IIpuopurer onepaumii

Kpyribie cko0xu

Bripaxenusi, 3akm0u€HHbBIE B KPYTJIbIE CKOOKH, BBIUUCIISIIOTCS B MEPBYIO ouepenb. Komm-
YEeCTBO KPYTJBIX CKOOOK B BBIPAKEHUH MOKET OBITh JIOOBIM, MPUYEM YHUCIO OTKPBHIBAOIIUX
CKOOOK JIOJDKHO OBITh PaBHO YHCITY 3aKPBIBAIOIINX CKOOOK. BhIpaskeHHsI B CKOOKaxX MOTYT OBITh
BIIO>)KEHHBIMHU JIPYT B APyra U HE JOJIKHBI IEPECEKaThC .

Hanpumep, Maremarnueckoe BbIpaKEHHE:

o

la-p1=
Ha [lackane MOHO 3amucarh B BUAE OOHOM CTpoku: ¢/ ( (a=b) * (a-b)) .

IopAnoK BEIYHCICHHA BHIPAXKEHUH

Brprunciienust 3HaueHUN BBIPAXKEHUN BBITIOIHAETCS B ONPEAEIEHHOM Nopsiake. B nepByro
ouepelb BBIUUCISIFOTCS BBIPAKEHUS, 3aKIIOYEHHBIE B KPYTIbie CKOOKH. B cimyyae BIIOKEHHBIX
CKOOOK CHayaJla BBIYHCISIOTCS BHYTPEHHUE BbIpaXXEHUs, 3aTeM — BHelHue. [Ipuopurers! omne-
paruii, BHIOTHSAEMBIX TPU BBIUMCICHUH BBIPAKEHUH, IPUBEACHBI B Tabmwuie 1.4.

Tabmuua 1.4 — [Tpuoputers onepanuii

IIpuopurer Onepannn
1 Boruncnenue 3HaueHuil pyHKuni
2 x, /, div, mod
3 +, -
4 =, <>, <, >, <=, >=

OIIEPATOPBI TIPOT'PAMM JIMHEWMHOM CTPYKTYPBI

[IporpaMMa JMHENHON CTPYKTYpbl — IPOrpaMMa, peajlu3yrollas aJropuTM CTPYKTYpPBI
«CnenoBanue» (pucyHok. 1.1), B KOTOpOM OJIOKH BBINOJHSIOTCS B YKa3aHHOM HOpSIKE, MMocie-
JIOBATEJIBHO APYT 3a Apyrom. s opraHusanuu JMHEHHON IPOrpaMMBbl HCIIONb3YIOT ONEPaTOphbl
BBOJI4, BEIBOJIA JAHHBIX U OIIEPaTOp NPUCBANBAHU.

8



CambIM IMPOCTBIM HCP’ICTBHCM Hazg HCpCMeHHOﬁ SABIACTCA 3aHECECHUEC B HEC BCIIMYUHBI CO-
OTBCTCTBYIOLICI'O TUIIA — IIPUCBOCHUEC nepeMeHHoﬁ KOHKPETHOT'O 3HAUCHUA.

Omnepatop 1

Omneparop 2

Omnepatop 3

v

Pucynox 1.1 — Ctpykrypa «CienoBanue»

Omnepartop npucBanBaHus

OnepaTop npucBauBaHUs UMEET CIEAYIOLLYIO CTPYKTYpPY:

[lepeMeHHAaA : =BEIPaXEHNUE ;

On pabotaer cienyrmuM 00pa3oM: BHAYale BBIYHCISETCS BBIPAKEHUE, a 3aTeM €ro
3HAYEHUE NMPUCBANBAETCA YKa3aHHOW NepeMeHHoM. PaccMoTpuM, Hanpumep, oreparop

=x + 1;

JlaHHBII OmepaTop HEJb3s paccMaTpUBATh KAK MaTeMaTUYECKOE ypaBHEHHE. Ero cnenyer
TPaKTOBATh TaK: K 3HAYCHUIO MEPEMEHHON x cJeayeT MpuOaBuUTh 1, a pe3ysbTaT MPUCBOUTH
ITOU K€ IIEPEMEHHOM X.

B oneparopax mpucBamBaHus cieayeT COOJIOAATh MPABHIIO COOTBETCTBHS THUIIOB: THI
BBIPA)KEHHS B IIPABOW YaCTU JOJDKEH COBHAJAaTh C TUIIOM IEPEMEHHOM B JIEBOW 4acTu. EnuHcT-
BEHHOE MCKIIFOUEHHUE U3 JJAHHOTO MPABHJIA: IEPEMEHHOM TUIIAa real MOXKHO MPUCBAUBATH LIEIO-
YUCJIEHHBIN PE3yJIbTar.

OneparTopsl BBOIa-BbIBOJAA

Read(x1l, x2, ..., xn); ocyuecTBisieT BBOg x1, x2, ..., Xn ¢ Kia-
BUATYPBI
Readln (x1, x2, ..., Xn); OCYyLECTBIfeT BBOA X1, x2, ..., Xn CKia-

BHUATyphl W IOCJIC BBOJA 3HAYCHUs TOCJCIHEH TMepeMeHHOW o0ecreunBacT MepexoJl K Hadary
HOBOW CTPOKH.

Readln; obecreynBaeT MPOITYCK OJTHOM CTPOKH M MEPEX0]T K Hadyaay HOBOU CTPOKH.

DneMeHTaMH CIUCKa BBOJA MOTYT ObITh MMEHa MEPEMEHHBIX, KOTOPbIE JOJKHBI OBITh
3aI0THEHBI 3HAYCHUSIMH, BBEJICHHBIMU C KJIIABHATYPHI.

BrimonHeHne oneparopoB BBOJA MPOMCXOAUT TaK: XOJ MPOrpaMMBbl MPUOCTAHABINBAET-
Cs1, HA PKpaH BBIBOJUTCS Kypcop, MOJIb30BaTENb C KJIaBUATYPhl BBOJIUT HEOOXOJIUMBIC 3HAUCHHUS
B TOM TOPSAJKE, B KOTOPOM OHH TpeOyIoTCs CIIMCKOM BBOJA, HaxUMaeT Enter (B ciy4ae HCIONb-
30BaHMs read JMaHHBIC MPU BBOJE pasjaeisatoTcs mpobenamu). [locie sToro HabpaHHbIE JaHHBIC
MOMAJIAl0T B COOTBETCTBYIOIINE UM IEPEMEHHBIE U BBIITOJIHEHHE TPOTPAMMBI TTPOIOIIKAETCS.

Omnepartopsl BBIBOAA

Write(x1l, x2, ..., xXn); BBIIOJHSET BbIBOJ 3HAYEHU, COOTBETCTBYIOIIHX I1€-
PEUYUCIEHHBIM UMEHAM, Pa3MeNIasi BBIBOJIMMBIE 3HAUECHUS B OJTHON CTPOKE.

Writeln(x1l, x2, ..., Xn); BBIIOJHIECT BEIBOJ 3HaYeHUHA x1, x2, ...,
X1, COOTBETCTBYIOLIUX NIEPEUNUCIEHHBIM UMEHAM, U ITOCIIE€ BBIBOJA ITOCIEAHET0 3HAUYECHUS OCY-
HIECTBIISIET IEPEXO]T K HOBOM CTPOKE.

Writeln; obecrnednBaeT MPOMYCK OJHOW CTPOKHU W MEPEXO]l K Ha4ally HOBOW CTPOKH.

DNeMeHTaMH CIHCKa BBIBOJIA MOTYT SBJISITHCS MMEHA MEPEMEHHBIX, BBIPAKEHMS, KOH-
cTaHThl. [Ipexae yem BhIBECTH Ha SKPaH, KOMIIBIOTEP BBIUUCIUT 3HAYECHUS BBIPAKEHUM.



PaccmoTpum u1s mpuMepa cieayronmi onepaTop:

Write (‘BelBOO pesymnbTaToB: ', ‘a= ', a, ‘b= "', b);
3/1eCh CIIMCOK BBIBOAA COCTOUT M3 MATH 3JICMEHTOB:

—CTPOKOBOM KOHCTAHTHI ‘BEIBOI pPes3yJibTaToB:';

—CTPOKOBOM KOHCTaHTHI ‘a= ';

—3HAa4YCHMS IEPEMEHHOM a;

—CTPOKOBOM KOHCTAHTHI ‘b= ’;

—3HAa4YCHUS TIEPEMEHHOM b.

B npouenypax Write wimm WriteLn MOHO HCHONB30BaTh ()OPMATUPOBAHHBIN BHIBOI:
M000# MapamMeTp U3 CIHUCKA BBIBOJIA MOXKET MMETh (hopmy (KBaJpaTHbIE CKOOKH MOKa3bIBAaIOT,
YTO 3aKJIIOYEHHBIE B HUX [TapaMeTPpbl MOT'YT OTCYTCTBOBATb):

Par|[:<vMmH. mmpmuHa nons>[:<KOIMYECTBO NEeCATHUY. BHaAKOB>]],
rae <MMH. WMPMHA [10JI9> — MUHUMAJIBHBIA pasMmep moss (B CHMBOJIAX ), B KOTOpoe OyaeT
3aIMchIBaThCs 3HaUeHue Par. Ecnu pa3mep Par MeHbIE yKa3aHHOW BEIMYWHBI, OHO OYJCT JI0-
MOJTHEHO CJIeBa MpoOesiaMu, eciau OoJbllle, TO JaHHAs yCTaHOBKa WrHopupyetcs. [lapamerp
<KOJIMUECTBO HOECATUY. SBHAKOB> — 33a€T KOJIMYECTBO JIECATUYHBIX 3HAKOB B IPOOHOM
4acTH BBIBOJUMOro uucia. OH MOXET MCIOJIb30BaThCA TOJIBKO COBMECTHO C MOAMNapamMeTpoM
<MMH. WMPMHAaA II0JIA>.

Hanpumep, onepatop Write (x:7:2) yka3pIBaeT, YTO Ha DKpaH BBIBOAMUTCSA COACPKHMOE
BEILIECTBEHHOW nepeMeHHOoM X. [los unciio oTBoauTcs 7 MO3ULKM € IBYMS 3HaKaMHU I10CJIE 3aris-
toi. Ecnu nepemenHnas x umeet 3nauenue 3.14159, to

Write(x:7:5) — 3.15159;
Write(x:7:3) — 3.142;
Write(x:7:1) — 3.1.

IIpumep 1. Vicrione3yst IMHEHHYIO CTPYKTYpPY, COCTaBUTh OJOK-CXEMY U IIPOrpamMMy st
HaXO0X/ICHUS TUIONIA/IM TOBEPXHOCTH Ky0a CO CTOPOHOMH a.

/ Beox a / Program Lab 1;
v Const a = 4;
S —pal Varlszlnteger;
Begin
Y S:=6*a*a;
/ BriBon S / Writeln (‘lmowame = Y, S);
End.
Konerng
biok-cxema anropurma JIuctuHr porpammel
Ynpaxuenus

Hcnonv3ys nuneiinylo cmpykmypy, cocmagums 010K-cXemy K Kaicoomy YRpayicHe-
HUIO, 3ameM COCIAGUMb NPOZPAMMY, PEATU3VIOULy0 OAHHBLI AI20PUMM.

1. Wcnonp3ysi KOHCTaHTHI, pacCUYUTANUTE NJIUHY OKPY>KHOCTH, IUIONIA[b Kpyra U o0beM
1Iapa mno 3aJaHHOMY PaJnycCy.

2. CocTaBpTe MPOTpaMMy pacdeTa CTOMMOCTH TOBApOB M YCIYT B YCIOBHSX UHQIIAINU
o popmyie:
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-t
5= SI} o0
rae  So— HavaJgbHAs CTOMMOCTH TOBApOB U YCIIYT;
inf — MecstuHBI ypoBeHb HHIISAIIH, %0;
t — Bpems1, MeCSLIBI.
[TocuwnraiiTe, kakas OyzaeT 1eHa y Bammx Jr00MMBIX TOBapOB Yepe3 roj] MPHU YPOBHE HH-
G 0,5 u 1,5 % B Mecs.
3. CocraBbTe mporpammy, Kotopasi BBoawia Obl Bamry damunmio, a BeIBoIMIIA €€ ke, HO
¢ nobaskoit «I'ocionuny, «ToBapumy, «Cap» u T.11. 1o Bamemy ycMoTpeHuto.
4. TIposepsTe, uTo SiN%(X) + c0s%(X) = 1 npu M0OBIX 3a1aBACMBIX 3HAYCHHUSX X.

5. 3ajaHbl IeHCTBUTENbHBIE Yucia a, b, c. Hanucats mporpamMmmy pacuéra BeIpake-

HUIA:
yiez”«/lﬁ-az y=1+cos(a—2)
RO
ot

6. Jlns 1enoro 4eTblpex3HayHoro 4uciia m HalTH cocTaBisomue ero mudpsl. Onpene-
JMTDH YHCIIO, TOJTyYCHHOE BHITUCHIBAHHEM B 00OpaTHOM MOPSIKE MU(p Ynucia m.

7. HamucaTh mporpamMmy pacuera pacCTOSHUSL MEXAY JABYMs TOYKaMH C KOOPAMHATAMHU
(X1, Y1) 1 (X2, Y2), HCIOB3Y GOPMYY: d — (v, — %2)" + (3 — 32

0427 d

(In Re—0.407)>%4 Re UPH

a) Re=3-10° ,d=1060 u 6) Re=4-10°, d = 1400.
9. Eciti KOpHM KBaJpaTHOTO ypaBHEHHs ax’ +bx-+c=0 BellecTBEHHBI, TO epeMenHoi Mark
NPUCBOMTH 3HAYCHHUE true, B mpoTHBHOM ciaydae — false. [Tpu 3ToM ycCiioBHBIN omepaTop He Hc-
MI0JIb30BATh.

8. Paccuurats 3Hauenus C no ¢popmyne ¢ =

BapuaHThl caMOCTOATENbHBIX 3aJaHUM

(\ -arctg(ax)—/| x| +In( bx | +3)):

s F= (ax2+bx)—e_““': a=25; 6=05% nmmx=8ux=I.
5 Y:.\'S-(.\'~arcfg(c7+.\')—M+hl |+l) )
- F:m “+hn( x[+D); a=05b=15npux=95ux=15.
. Y:(.\‘+a)5-(arcrg.\‘— (x—a)* | +h>(x* +1)
~ F=sinx—e®+h(x—a|+2): a=25 b=05 nmpux=85ux=05.
q Yoy (az'cfg(a +xf =l (x=a)?| )
F=\lax* +bx)-e® +ax-I(x+a); a=4; b=025 npux=8ux=1.
) Y:(,\'S-Cos(a+.\') [ 2x—a)| |+ln( 2))
. F= (a.\'2+b.\‘)-e_""‘+h1(\ a—x|+3); a=4b=2npux=3ux=1.
¥ =k |40 \(a.\‘-arctg.\'—\/m+h1( b+x|+1):
% F=\J(@*+x)+e™; a=15b=0,5 npux=4ux=1.
Y = ax’ (ax-arctg(a+x) —f| (x—a) | +1n(| x| +1)*):
k F=xy(ax* +bx) +e™ + (| x—a|+)); a=3.5b=L15 mpux=>5ux=1.
g Y:lnlx—b\-(ax-arcrg(a+x)—M+h1([b+x +1)):

F=l+\/(ax3+b)—ae'”“': a=15; =05, npux=4ux=1.
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Y = ‘((x —a)-arcctgla+x)-3/| (x +a) | +x-In(a + .\‘)):

B F=lax’ +x)+ae™ +In( x| -3 a=2:b=05mpux=3ux=15.
¥ = (v-Sin*(a-+x) ~3fv—a) + b((x—B)+1)}
Sl o +x)+ale™ +(1-x). a=25b=05mpux=05ux=1.
Y =In(bx —a*)(ax- arctg x — \/T +In(| 5+ x|+1));
= F:\/m+e"'“'; a=1556=0)5 mpux=2ux=1.
T a)*(arctg(b+x) —/(x —a)? + In(ax? +1)):

F=Sin(ax)—e " +I(x—a+2): a=5b=2; nmpux=5Sux=1.

KonTposbHbIe BONIPOCHI

1. Yro takoe «amroputm»? KakoBsl ero cpoiicrsa? Ilepeunciurte crnocoObl 3amucH auro-
puT™a.
N3 kakux 31€MeHTOB COCTOUT Osiok-cxema? Jljis uero npegHazHaueH Kakabli O10k?
KakoBa cTpykTypa nmporpammsl, HanlcaHHOU Ha si3bike [lackans?
Uro Takoe «omneparop»? M3 kakux ornepaTopoB COCTOUT JIMHEHHAs mporpamma?
Jl1s 4ero Hy>kHbl KOMMEHTapHUH B IIporpaMme?
3anuiuTe CHHTAKCUC ONlepaTopa BBOAA, OllepaTopa BbIBOJA, OllepaTopa NPUCBAauBaHUS.
Jis1 uero Hy’xeH pazjen 00bsaBIeHHs nepeMeHHbIX? Kak 0ObsBIAIOTCS TepeMeHHbIe?
Uro takoe «run naHHBIX»? s yero HyxeH THN JaHHbIX? Kakue TUMBI TaHHBIX €CTh B
[Tackane?

9. Kak 3anmceiBaroTcst apupMeTHIECKre onepanuu B s3bike [lackans?

10. Yto Takoe «epeMeHHas», «uaeHTu(ukarop»? KakoBsl mpaBuia 3anucu UaeHTHPUKATO-
poB?

11. Yro 3Ha4UUT «OOBABUTH NepeMeHHYI0»? OObSIBUTE NEPEMEHHYIO X [IEIOUUCIIEHHOTO THIIA
JTAaHHBIX.

12. Kakue BcTpoeHHbIe MaTeMaTHueckue (GyHKIMU ecThb B [Tackane?

13. Iepeuncaure mpaBuia Habopa MaTeMaTHIECKUX BBIpKSHHUHN Ha si3bIke [lackanb.

14. Kak odopmiisieTcs oneparop BbIBOAA Ha SKpaH?

15. Yto MOXHO yKa3bIBaTh B KQ4€CTBE JIEMEHTOB CIUCKA BbIBoAa? Kakol CUMBOMN MCIIONb-
3yeTcs IS pa3/ielIeHNs JIEMEHTOB CIIMCKA BbIBOIA?

16. Kak momkeH ObITH OQOPMIICH OIEpaTop BHIBOIA, YTOOBI MH(pOpPMAIUs BBHIBOJIWIACH HA
9KpaH ¢ HOBOW CTPOKH?

17. Kak opopmsiercst onmeparop BBona? Kak paboraet omneparop BBoja?

18. Ilouemy nepes onepaTopoM BBOJIAa B MPOrpaMMe IIeJIecOo00pa3HO 3alKChIBaTh ONepaTop
BEIBOJA?

19. Vkaxxute mpUOpUTET BBHINOJHEHUS apU(PMETUUECKUX ONepaluil Mpu pacyere 3HaYeHUs
BBIPAKEHUSI.

20. Kak opopmiisiercst oneparop npucBauBanus? Kak on paboraer?

21. Kakoro THIa JaHHBIX MOTYT OBITH TepeMeHHbIe S=1,7 1 m=8?

22. Jlyiig gero HyxeH ¢opmar BeiBoza AaHHBIX? Kak oH 3anaetcsa?

23. Jlnst gero npeaHa3HavdeHsl onepatopsl div u mod?

24. 3anuimTe BCTPOCHHBIE MaTeMaTndeckre GyHKIMHU si3bika [lackais.

NGO~ wWN
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JIABOPATOPHAS PABOTA Ne 2. .
IMPOI'PAMMMPOBAHUE AJI'OPUTMOB PA3ZBETBJIAIOIIENUCA CTPYKTYPbI

Hesasb padorbl: GopMHpPOBaHHE COBOKYIHOCTH 3HAaHUI 00 oneparopax HporpaMm pas-
BETBJIAIOLICHCA CTPYKTYPbI; OBJIQZICHUE NMPAKTHUECKUMH HaBBIKAMU pa3pabOTKH, IPOTpaMMHUpPO-
BaHUS BBIYUCIIMTEIBLHOIO MIPOLIECCa PAa3BETBIIOIIEHCS CTPYKTYphl, YMEHUH aHAIM3UPOBATh HC-
XOJIHBIE JaHHBIC 33/1a4H, YMEHHH 0)OPMIIATH pe3ylbTaThl CBOCH JEATEIIbHOCTH B COBPEMEHHOM
o(pHCHOM MaKeTe W apryMEHTHPOBaTh UX, YMEHUH OOBACHATh CHMHTAKCHC OIEPaTOpPOB BETBIIE-
HUS; ITOJIy4YEHUE JAIBHEUIINX HABBIKOB I10 OTJIAJIKE U TECTUPOBAHUIO IPOTPAMMBI.

Teoperuveckuii MaTepuaJ
Jloruveckue onepamuu
Jlornueckue ornepanuu NPUMEHSIOTCS K BEJIMYMHAM JIOTHYecKoro tumna. B s3bike Ilac-

KaJIb OIPEIEIICHBI CIICAYIONINE YeThIPE JIOTHUECKHE omeparuu (tadnuia 2.1).

Ta6muma 2.1 — Jlorudeckue onepanuu

Onepanus HanmenoBanme
and Jlornueckoe 1
or Jlormueckoe MJIN
XOr Jlornueckoe uckirouaromiee MJIN
not Jlornaeckoe HE

Pe3ysbTaT JOrn4ecKkoii onepairy ToKe UMeeT JIorHueckuil T (Tabuuia 2.2).

Tabnuna 2.2 — Jlorudeckue onepanuu

X Y not X X and Y X or Y X xor y
False - True - - -
True - False - - -
False False - False False False
False True - False True True
True False - False True True
True True - True True False

IHopsiaok BeIYMCICHHUS JJOTMYECKHUX ONepanui

IIpnopurer Onepanuu
1 not
2 and
3 or, Xor
4 =, <>, <, >, <=, >=

[Mpumep: ITycts a = false, b = false, ¢ = false, d = true. Torna BeipaskeHus1, IPUBEIEHHBIE
HIDKE, TaAyT CIACIYIOIINI Pe3ybTar:
(@=b) and (c <d) — true; (a=b) and not (c < d) — false.
1 3 2 1 4 3 2
3nech nuppamMu 0003HaYCH OO TTOPSTOK BHIYUCIICHUS BBIPAYKCHHIA.

OIIEPATOPBI ITIPOT'PAMM PA3BETBJISIIOIIENCSI CTPYKTYPBI
Yci0BHBIH onepaTop

Y CcoBHBIN onepaTop MpeaycMaTpuBaeT BEIOOP OJTHON M3 HECKOIBKUX MOCIIEI0OBATEIBHO-
cTel onepaTtopoB (BETBEI) B 3aBUCUMOCTH OT HEKOTOPBIX yCIIOBHi (pucynku 2.1 u 2.2).
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;[a VYcaosue Her ):[a Ycnosue Her
v
Omeparop 1 Omneparop 1 Omneparop 2
Pucynok 2.1 — Ctpykrypa «BerBnenue» Pucynok 2.2 — Ctpyktypa «BeTBneHue»
«Ecimm — To» «Ecnu — 10 — nHaue»

CHHTaKCHC YCJI0BHOTO OllepaTopa:

«Ecnu — to» if <ycnosme> then <onepaTop>;

«Ecimu — 10 — nnaue» If <ycnoeme> then <omepaTop 1> else <omepa-
TOp 2>;

Ycii0BHBIN oniepaTop padoTaer ciaeayHUuM 00pa3om:

1) BBIYMCIISIETCS JIOTHYECKOE BhIPa)KEHUE,

2) ecii OHO MMEET 3HaueHHEe t rue, TO BBIIOJIHIETCS <omepaTop 1>;
3) ecnu umeet 3HavYeHue false, TO BBIIOJIHICTCSA <ornepaTop 2>.

CocrasHoii onepartop

CocraBHOW omepaTop — 3TO MOCIEAOBATEIbHOCTh IPOU3BOJIBHBIX OMNEPATOPOB, 3AKIIO-
YEHHBIX B ONEPATOPHbIE CKOOKU begin —end:

begin

<omepaTop 1>;

<omepaTop 2>;

<omepaTop n>;

end;

OtnenpHBIE OMIEPATOPHI BHYTPHU COCTABHOTO OMEpaTopa OTACNSIOTCS APYT OT JIpyra Tou-
KOM C 3amsTou.

CocraBHBIE OINEpPATOPHl UCIOJIB3YIOTCS B TE€X CIy4asx, KOTJa HYXHO BBIIIOJIHHUTH He-
CKOJIBKO JIEWCTBHM, a MO IPaBWJIAM INPOrPAMMHUPOBAHUSA MOKHO HCIOJB30BAaTh TOJBKO OJHWH
oreparop.

Hcnonan30oBaHue COCTABHOTO omepartopa (l'lpl/IMep):
If vcaoene then
hegin
oneparop;
if nipaskenu e then
onepaTop
else
OIlepaTop;
oInepaTop;
end
else
hegin
oneparop;
oTeparop;
end;

14



IIpumep 1. HanucaTh yCIIOBHBIN OlepaToOp pacdeTa BHIPAKCHHUS:

2
[1—x—, A< 0.1
_,V: . 6
lsm"‘,x|>o.1
X
Pemenue

if abs(x)<0.1 then y:=1-x*x/6 else y:=sin(x)/x;

IIpumep 2. HamucaTh MNpOrpaMMy pacueTa KOpHEH KBaJIpaTHOTO YpaBHEHUS
ax’+bx+c=0,a#0.

Program roots; {pacueT kKOpHEeM KBaAIPaTHOI'O YPaBHEeHUd}
var a,b,c,x1,x2:real;
BEGIN
readln(a,b,c); {Bron x030dMLMEHTOR ypaBHEHUA}
d:=b*b-4*a*c; {pacueT OMCKPUMMHAaHTA}
if d<0 then
{cayuall MHMMEIX KOPHENM}
writeln (‘JeViCTBUTEJILHHX KOpPHEeNM HeT!')
else {cnyuyay HOeVCTBUTEJIbHHX KOPHEWM}

begin
x1:=(-b-sqrt(d))/ (2*a);
x2:=(-b+sqgrt(d))/ (2*a);
writeln('x1l=",x1,’,x2=",x2);
end;

END.

Omneparop BriO0Opa Case...of

Omnepatop BbIOOpa oOecreyrBaeT BBIIOJIHEHUE OJIHOTO ONepaTopa M3 HECKOJIbKUX BO3-
MO>KHBIX. KiTto4 BeIOOpa 10JIKEH UMETh MOPSIKOBBIN THIIL.

Case <kJiou BEIOOpPa> of
Cl:<omepaTop 1>;
VYcnosue Omnepatop 1 | C2:<omepaTop 2>;
Cn:<omnepatTop n>;
Ycnosue Omneparop 2 | Else sonepaTop>
End;
Her .". rae <xJjod BEOOpPAa> — BbIPAaXEHHE IO-
PAIKOBOTO THUTA (M3 PACCMOTPEHHBIX HAMH
a .
VeroBHe Al Onepatopn |—| | THTOB K HEMy OTHOCATCS THITbI integer,
char, boolean);
Hm## Cl,C2,.., Cn — KOHCTaHTHI BbIOOpa TOTO
Onepatop n+1 )K€ THIIA, YTO M <KJIIOU BEIOOPA>;
<omepaTop 1>, <omepaTop 2>, ..,
v <omepaTop n> — JIo0ble OrepaTophbl
Pucynok 2.3 — CtpykTypa CuHTakcuc oneparopa BbIOOpa
«BetBnenue» — «Bribop»

Oneparop BbIOOpa padoTaer cjeayommumM o0pa3om:
1) cHayana BBIYHMCISIETCS <KJLOY BBEIOGOpPA>;
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2) ecly 3TO 3HAYEHHUE PABHO KAaKOM-THOO KOHCTAHTE BHIOOpA Cn, TO BBIMOIHSAETCS COOT-
BETCTBYIOIIUN €U orlepaTop;

3) eci TaKO# KOHCTAHTBI HET, TO BBIIIOJIHACTCS ONIepaTop, CIACAYIONmHii 3a Else .

Ipumevanusi: 1) yacth KOHCTPYKIUMK Else <omnepaTop> MOXKHO OMYCKaTh;

2) B CIIMCKE BHIOOpA MOKHO HUCIIOJIB30BATh HECKOJIBKO KOHCTAHT BHIOOPA, pa3ieiaEHHBIX
3aIATON.

IIpumep 3. BBecTH C KJIaBUATYPHI 1I€JI0€ YUCIO U3 JAuana3zoHa l...7 ¥ HamedaraTb COOT-
BETCTBYIOIUN €MY JICHb HEJICIIN.
Pemenue: 3agaun Takoro THIa yaoOHO pemiaTh ¢ IMOMOIIBIO orepaTopa BbiOopa. Bos-
MOYHBIM BapHaHT IPOrpaMMbl MOKHO 3aIlMCATh TaK:
Program Task3;
var i:integer;
BEGIN
write (‘BBemure umcio:’);
readln (i) ;
case 1 of

l:writeln (‘lloHemenbHUK') ;
2:writeln (‘BTopHUK’) ;
3:writeln (‘Cpema’);
4:writeln (‘UeTrsBepr’);
5:writeln (‘llaTuanua’) ;
o:writeln (‘Cy66oTa’) ;
7:writeln (‘Bockpecenbe’) ;
else writeln(‘Takoro mHS Hemenu HeT!');
end;
END.

IIpumep 4. Haiitu 3Hauenue GpyHkuuu Y.

x—2 r= 23
j':]l+_r: O=<x=25
x +lnleos x| r=0

Kak BuaHO U3 3amaHus, (yHKIMS BBIUMCIAETCS Ha TpeX AMana3oHax apryMeHTa X II0
TpeM pazanuHbIM popmynaM. CocTaBUM OJIOK-CXEMy alropUTMa peleHus JaHHo# 3amauun. Hc-
IIOJIB3YEM BJIOKEHHBIN YCIIOBHBIN ONEPATOP.

BeiBog y

Konen
TexkcT mporpamMmbl
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Program Lab 2 variant 03;

Var x,y: real;

Begin

Writeln (‘lporpaMMa BBOIMT 3HadYeHMe apryMeHTa X
M BBIUMCJISET BHaueHMue QyHKUuM Y');

Writeln (° | x-2 x>2.5");
Writeln ('Y = | 1+x"2 0<x£2.5");
Writeln | x*1n|cos(x) | x<0");
Writeln (‘BBemure x=');
Readln (x) ;
If x>2.5 then
yi=x—-2
else
if x>=0 then
Y:=1l+x*x
else
Y:=x*1n (abs (cos (x)));
Writeln (‘Y= ', y:7:3);
End.

Yupaxuenus

1. lanbl Tpu BELIECTBEHHBIX Uncia a, b, c.Hanumwure nporpaMmy HaXoKJIE€HUS MHU-
HUMAaJIbHOT'O M MAKCUMAJIbHOTO 3HAYEHUN ATUX YHCEI.

2. JlaHbl BEIIECTBEHHBIC IEPEMECHHBIC X, V. BBIICHUTH MPUHAJICKUT JIK TOuKa (X, V)
KpYyr'y paguyca r ¢ LIEHTPOM B Hayaje KOOpJANHAT.

3. 3amaHbl TPU TMOJIOKUTENBHBIX YMCIAa a, b, C, BbIpaXalOIIUe JJIUHBI OTPE3KOB.
Tpebyercs onpeaennuTh, MOXKHO JIH U3 3TUX OTPE3KOB IOCTPOUTH TPEYTOJIbHUK.

[Ipumeuanue: U3 TpEX OTPE3KOB MOKHO MOCTPOUTH TPEYTOJIBHUK TOTJA U TOJIBKO TOTJA,
KOrJja CyMMa JUJIMH JIIOOBIX JIBYX OTPE3KOB OOJblle TpPeThero, T.e. (a+b)>c u (a+c)>b u

(b+c) >a.

4. Ecnu ypaBHeHHe ax?+bx+c=0 (a # 0) UMeeT BEUICCTBCHHBIC KOPHH, TO JIOTHYE-
CKOHM IepeMeHHOM L mpucBOMTH 3HaueHHE true, a IEPEMEHHBIM X1, X2 — caMHM KOpPHH, B
NpOTUBHOM citydae L mpucBouts false,a x1l, X2 HE BBIUUCISTH.

5. BBectu ¢ kinaBuaTypsbl Uncio U3 UHTepBaia 1...12 u, ucnonp3ys oneparop case, Ha-
Ie4yaTaTh COOTBETCTBYIOLINI eMy Mecsl rofa. Eciu 3ToT Mecal — Uiojb, JONOJHUTENBHO CIIPO-
cuth: "I e Brl kenaere npoectu ormyck? "

6. laHo 1enioe umcio B auamna3oHe oT 1 10 5. BeIBecTH CTPOKY — CIIOBECHOE OIHMCAHHE
COOTBETCTBYIOLIEH OleHKH (1 — «T10X0», 2 — «HEYJOBIECTBOPUTEIBHO», 3 — «yIOBJIETBOPUTEID-
HO», 4 — «XOPOIIO», 5 — «OTIIMYHOY).

6. 3agaHa To4YKa ¢ KOOpAMHATaMHU (X,y). BBIACHUTH, IPUHAANIEKUT JIM JaHHAsI TOUKA: Q)
nepBoit ¢purype (CM. pucyHok), 0) BTopoii purype uiu B) o6enm purypam oJHOBpeMEHHO?

YA

Y
1

- > = T

.]_I

= 4

®urypa 2
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BapuaHThl caMOCTOATENbHBIX 3aJaHU
HaiiTu 3Ha4enne pyHkuum y

& o
i Dy A i Ty A
=4 4
1. x— 2 x> 25 2. .
p= s Dsxs25 sin(23r-1)  ¥723
_ o= oo
xlnjcog 1) ¥ U 7 =4q1- 3l -x| 0e=x==25
1
r =<0
d-x
5 a,l.'l(rg(xz—l}} z=1 4. xt -3 4250 ®*14.5
F=s5—lx Ozxxl F=de® +5+cog0 001 0Z£x =125
ECU-‘J‘:I} = < [ x* =0
3. L+ |costzy —_— 6. 257 +6-% — 30 x> 1.5
p=qx+l D5cx4 1 F=qrtl 0<x<15
1-x* z <-0.5 1* x =
7. 1+ x w145 s In|l+ x| xx 38
pote” 32 <14 5 pode 28<x<338
cos [x) z <3 cos(x) w25
9. R—— . 10.
1+1I.cnslzx) >4 g (x4 8 5361
=3 X+ < oy
d 03 =4 y =3l 0=x= 16
- x* x< [
z X
11 x x>15 |12 |- feos 2x)  ®=25
p=iact feos(20] 0S5 | podxtox 1<x225
E—I:I:E(E;ej z=0 ]+ «® AR |
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1. 3anucats YCIIOBHE, KOTOPOE€ SABJIACTCSA UCTUHHBIM, KOTJAa TOYKA C KOOpAWHATAMU X, Yy
nonaaacT B 3AlITPUXOBAHHBIC YHAaCTKH ITJIOCKOCTH:

= o

S ’ %\\\\\

4
’ 11 _&\ B
TR S
-05]
° 12 ;

KOHTpOJ’Ile)Ie BOIIPOCHI

1. Kak 3anuchIBaroTCsl JIOTHUECKHE oreparuu B si3bike [Tackans?
2. Kakue BUJBbI yCIOBHBIX OMepaTopoB Bel 3HaeTe?
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3. B kakux ciydasx B mporpaMMe HCIOJIb3YETCs TOJHBIN yCIoBHBIN onepaTop? Kak on
opopmisierca? Kak on paboraer (4TO MPOMCXOTUT MpH €ro BeimosHeHnn)? Hapucyiite rpadu-
YECKYIO0 CXEMY BBIIIOJHEHUS.

4. B kakux ciydasx B NMPOTpaMMe HCIIOJIb3YETCsl HETOMHBIM YCIOBHBINM onepaTop? Kak
oH odopmisierca? Kak on paboTaer (4TO MpOUCXOAMT Hpu ero BeimosHeHnn)? Hapucyiite rpa-
budecKyro cxemy BBIIOTHEHHUS.

5. B kakux ciydasx B IporpaMMe HMCIIOJIb3YETCs BIOKEHHBIN YCIOBHBIN onepartop? Kak
oH oopmseTcs?

6. B xakux ciaydasx B mporpaMme HCIob3yeTcs oneparop Beidopa? Kak o odopmitser-
csa? Kak on paboTaeT (4To MpOUCXOAUT MPH ero BeimoHeHUH )? Hapucyiite rpadudeckyro cxemy
BBITIOJIHCHHUSI.

7. B kakoMm ciaydae He0OXOAMMO 3aKIIF0YaTh OMEpaTophl B OIepaTopHbie CKOOKH begin ...
end?
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JIABOPATOPHAS PABOTA Ne 3. _
INPOI'PAMMUPOBAHUE AJI'OPUTMOB HUK/IMYECKOU CTPYKTYPbI

Llenv pabomer: popmupoBaHNe COBOKYMHOCTH 3HAHUN 00 omeparopax MporpaMmm C Hc-
MOJIb30BAaHMEM IIMKJIA; OBJIAJCHHE MPAKTUYECKUMHU HAaBBIKAMHU pa3paOOTKH, MPOTrPaAMMHUPOBAHHS
BBIUMCIUTEIHLHOTO MPOLIECCa IUKINYECKON CTPYKTYphI, yMEHUSI OOBSACHATH CUHTAKCUC U Ha3Ha-
YEeHHE OIIEPATOPOB LIMKJIA; ITOIYYEHHUE JAIbHEUIINX HABBIKOB 110 OTJIAJKE U TECTUPOBAHUIO MPO-
rpaMMbl; YMEHUIN IPECTABISTH MOJYYCHHbIE PE3YJIbTaThl CBOEH ACSITEIbHOCTH.

TeopeTudeckuii MaTepuas

[{uK1BI TO3BOJISIFOT MHOTOKPATHO BBIIOJIHATH OT/AENbHBIN ONEpaTop WM MOCIe10BaTEb-
HOCTb onepaTopoB. B s3bike [lackans umeercs Tpu TUIA LUKIIOB: LUK CO CYETUYUKOM (C mapa-
METPOM), LIUKJI C IPEYCIOBUEM, IUKI C IOCTYCIIOBUEM.

UK co cCHeTYHKOM (MJIH C TAapaMeTPoM)

[{ukn co cyeTynKkoM (MM € MapaMeTpoM) UCIOIb3YyeTCs TOTa, KOria 3apaHee N3BECTHO
KOJIMYECTBO MOBTOPOB Teja LUKIa. YHUCIIO MMOBTOPEHUM 3/1€Ch 3a/1a€TCsl IEPEMEHHOM, Ha3bIBae-
MO} TIapaMeTpoM ITUKJIA, UM CUCTYUKOM.

Nap_UMKR:=Ha4_3H, KOH_3H

TENC UMKna

|
v

Pucynok 3.1 — CTpykTypa HKJIa CO CYCTINKOM

JlaHHBIN onlepaTop MOXKET OBITH MPECTABICH B IBYX (opmarax:

1) war +1: for <napamerp uukia> := <S1> to <S2> do <Tejo LUMK-
Ja>;

6) mar -1: for <mapameTp umkia> := <S1> to <S2> downto <Teyo
LUKJa>;

rae S1 u S2 — COOTBETCTBEHHO HAYAJIbHOE U KOHEYHOE 3HAYCHUS nmapamMeTpa uKia.

Uk ¢ npexycjioBuemM

[{ukn ¢ mpemycioBHEeM HCIONB3YeTCs TOT/Ia, KOT/Ia YHCIO TIOBTOPSHH 3apaHee Hews-
BECTHO — HAJIO BBIMOJHSTH LUKII, TIOKa HE MPOU30HIET HEKOTOPOE COOBITHE (MOJIb30BaTENh Ha-
JKMET Ha KHOIKY, TOYHOCTh BBIYMCIICHUH YIIOKHTCS B 33JlaHHBIA IMOPOT W T. 1.). B omeparope
while npoBepka yc0BHUs BBITOJHEHHS TeJla MUKIIA TPOU3BOIUTCS B CAaMOM Havalie oriepaTopa.

CTpyKTypa JaHHOTO OTiepaTopa MMEET BHI:

while <ycJoBue NpomoJrkeHMsa LMKIia> do

<TeJIO UuKIa>;

VYcnoBue NMpomoODKeHHsS IUKIA — OyJlIeBCKOe (JOTHYECKOEe) BBIPAKECHHE, TEJIO IHKIA —
MPOCTOM WM COCTaBHOM omepaTop. OcoOEHHOCTh TaHHOTO BUA ITMKJIa COCTOUT B TOM, YTO 3Ha-
YCHHE BBIPAKEHUS YCIOBHS BBIYUCIIACTCS TIEpe]] KaXIbIM BBITOJIHCHUEM Tella Iukia. Ecim pe-
3y/lbTaT paBeH True, TENO IMKIIA BBIOJHIETCS M CHOBA BBIUMCISIETCS BhIpakeHUe ycnoBusi. Ec-
U pe3ynabTar paBeH False, mpoucxoasT BeIXOA M3 MHKJIA M MEpexo] K mepBomy mocie while
oreparopy.
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HeT

aa

TEeNno urKna

EE—
—

Pucynok 3.2 — CtpykTypa LHKIIa ¢ IpeayCcIOBUEM

Eme oauH BaXHbII MOMEHT, O KOTOPOM HEJb3s 3a0bIBaTh MPOIPaMMHUCTY — 3alMKJIMBa-
HUe (OeCKOHEYHOEe BBIMOJIHEHHE HHUKIA). UTOOBI HE MPOUCXOAMIIO 3AIMKIMBAHUE MPOTPaAMMEI,
HYXHO, 4TOOBI B TeJIe LIMKJIa IPUCYTCTBOBAJ ONEPATOP, U3MEHSIOIIUN 3HaYeHHE, IPOBEPIEMOTO
B YCJIOBUH MPOJIOJKEHUS 1IUKJIA.

Ly ¢ nocrycioBuEeM

Omneparop nukina repeat..until aHamormdeH omeparopy while, HO OTIAHYACTCS OT
HEro, BO-TIEPBbIX, TEM, YTO YCIOBHE IPOBEPSAETCS MOCIIE OYEPEHOrO BHIIOIHEHUS ONEpaTOPOB
TeJa UK U, TAKUM 00pa3oM, rapaHTHUPYETCsl XOTs Obl OJTHOKPATHOE BBIIIOJHEHHE IIUKJIA, & BO-
BTOPBIX, IIUKJI 3aBEpIIaeTCs, KOTJa yCIOBHE, cTosIee nocie until, cTaHOBUTCS UCTUHHBIM.

_.l'

Teno uMKAa

HeT

na

Pucynok 3.3 — CTpykTypa [IuKJIa MOCTYCIOBUEM

CtpyKTypa JaHHOTO OIlEpaTOpa UMEET BUL:
CrpykTypa 3TOro oneparopa:
repeat
<onepaTop;>

<onepaTop>
until <ycJioBMe OKOHUYAHMSI LIMKJIIAD>;

Hukn paGotaer cienyromuM 0Opa3oM: BBIMOIHSAETCS TEJIO LHUKIA (OMepaTopbl, 3aKIo-
YeHHbIE MEXy CJIOBaMH repeat v until), 3aTeM HpoBepsieTcs YCIOBHE OKOHYAHME LIMKJIA, €CIIU
OHO uMmeeT 3HaueHue False, To Teno nukia BeIMOIHSETCS BHOBL. Korja ycioBue, HaKOHell, cTa-
HET UCTUHHBIM, HUKJIA 3aBEPIINUTCA, U OaJICC 6y21€T BBIINTOJIHATHCS CJ'I@JIYIOHH/Iﬁ 3a IIUKJIOM OIIC-

partop.
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CrnemyeT 3aMeTUTh, UTO TEJIO IUKJIA B JAHHOM CIydae MOXET COJepKaTh KaK OJMH, TaK
HECKOJIBKO OIepaTOpPOB, OJIHAKO, ONEPaTOpPHbIC CKOOKH 3]IeCh HE IMHUIINYTCH, T. K. repeat 0003Ha-
YyaeT HA4yajo IUKIIa, until — KOHEI I[UKIIA.

Tak e, Kak U B cjy4ae ¢ IHUKJIOM while, mpu mporpaMMHpOBaHUHU OIEPATOPOB Teja
[UKJIA CTIEAYeT 00eCIeYnTh BIUSHUE, [0 KpallHEeH Mepe, OJHOTO M3 ONepaTopoB Tella MUK Ha
3HAYCHHUE YCIIOBHS, MHAYE ITUKJI OyIET BBIMOIHITHCS OCCKOHEUHO.

IIpumep 1. CoctaBUTh OJI0K-CXEMY QITOPUTMA M TIPOTPAMMY JUIsl BBIYMCIICHUS 3HAUCHHUH
byHkuu Y Ul 3HAYCHUH TIEPEMEHHOM X, M3MEHSIIOIICHCS B MHTEpBAJIe OT a 10 b ¢ 3ajaHHBIM

marom h.
Y =3/(6x? — x3)
Pemrenue

Tak kak B s3bike Pascal HeT cTaHgapTHOW (YHKIIMU M3BIICUECHUS KOPHS JH000M CTEmeHn
KpOMe KBaJPaTHOTO, JUIs BBIYMCIICHUS GYHKIIMU Y BOCIOJIb3yeMCs mepexoaoM K GpyHkiumsm Exp
u Ln.

Y =3/(6x% — x3) = Exp(1.0/3.0* Ln(6x? — x3)).
[Tpu nporpamMMupOBaHUU HEOOXOAMMO YYECTh, YTO BBIPRKCHHUE, CTOSIIEE O] 3HAKOM
Ln, MOXeT OBITh TONBKO TONOKHUTENbHEIM: (6X2~X3) > 0.
VcXOHBIMH TaHHBIMH B 3TOM 3a/1aue SIBJSIFOTCSA 3Ha4YeHus @, b u h.
HavanbHoe 3HaueHMe X npUHKMMaeM paBHBIM a (x:=a). Kaxxnoe cienyroiee 3HaueHue X
BBIYUCIISETCS 110 popmysie X:= X + h. Beraucienust pyHkuuu Y JUisi HOBBIX 3HAUCHHH X 3aKaHYH -
BAIOTCs1, KOT/Ia 3HAYCHUE X CTAHOBHUTCS OOJIbIIE, YeM 33aJaHHOE 3HaYCHHUE D.

Cxema aJropurMa ¢ Hcnojib30BaHueM mukJa For ... Do

s oprannzanuu 1ukiia For He00X0aMMO CHavasIa OnpeeTuTh YUCIIO TIOBTOPEHUN UK~
Ja —n. 9TO MOXKHO CAEaTh ¢ IOMOIILIO (POPMYJIBI:

n:(b—a)/h+l.

[Ipu mporpamMmupoBaHUM HEOOXOAMMO YUUTHIBATh THUIl NEPEMEHHBIX, YHYaCTBYIOIIMX B
BblpakeHUH. [Ipy BBIUMCIEHUHN 3HAYEHUS N B MPaBOW 4acTU (OPMYIBI MOJTy4YaeTcs pe3yabTar
BEIIECTBEHHOI'O THUIIA, a CJI€Ba CTOUT MEpPEMEHHas LEeJ0ro TUIa, I0ATOMY HEOOXOAMMO IpHUMe-
HUTh ONEPALUIO OKPYIVIEHUS MIOJIYYEHHOIO 3HAYE€HHUS N JI0 LIEJI0r0 3HaYeHUs TI0Jy4aeMoro B pe-
3yJIbTaTe OMepanuy aefaeHus. [ 3Toro MOKHO MCIOIb30BaTh CTaHAapTHYIO GyHKIMI0 Round.

Bsox a, b, h

v
| n=(-a)yh+1 |

X=a

> Fori:=1ton

BriBog
cooO1e-

( Komnerng )
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Texer nporpamMmmasl

Program Lab 3 1;
Var x, y, a, b, h:real;
n, i : integer;
BEGIN
Writeln (' BeemmuTre a b h');
read(a,b,h);
n:= Round ( (b-a)/h)+1;

X:=aj;
For i:=1 to n do
begin
if (6*x*x-x*x*x)>0 then
begin
y:= Exp(1.0/3.0*Ln (Abs (6*x*x-xX*x*x))) ;
Writeln ('x= ',x:8:3,"' y= '",y:8:3);
end
else
Writeln ('Ipm x= ', x:5:3,' mom B3HaAKOM
JorapmudMa HeIOONyCTHMMOE 3HaudueHume');
x:=x+h;
end; { Kownerr For}
END.

Cxema ajaropurMa ¢ ucnojb3oBanuem muksiaa While ... Do

Bsoxa, b, h
X.=a
HET
IToka x<b
Ia
HET
6x2—x3>0
Aa v
Brruncnenne Y BriBox
¢ COO0O0IIIEHNS

BrBon Y

( Konerg

TexcTr mporpamMmmbl
Program Lab 3 2;
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Var x,vy,h,a,b: real;

BEGIN
Writeln (' BeemmuTre a b h');
Read(a,b,h);

X :=A;
While x<=B Do
Begin
1f (6*x*x-x*x*x)>0 then
begin
y:= Exp(1.0/3.0*Ln (Abs (6*x*x-xX*x*x))) ;
Writeln('x=',x:8:3,' vy=',y:8:3);
end
Else
Writeln ('Ipu x= ',x:5:3,"' monm 3HakoMm JioTrapubMma
HeIOoIIyCTMMOe 3HaueHue');
x:=x+h;
End; {Koxerr while}
END.

CxeMma aJropuTma ¢ ucrnosb30BanneM nukia Repeat ... Until

( Hauaio )

) 4
Bsox a, b, h
h 4
X:=a
HET
6x2—x3>0
Ja \ 4
Brisog
Brrancnenne Y
co00IIEeHNs
\ 4
BrBog Y
v
X:=x+h

Texker mporpamMmsl
Program Lab 3 2;
Var x,vy,h,a,b: real;
BEGIN
Writeln (' BBemmuTre a b h');
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Read(a,b,h);

X :=A;
Repeat
1f (6*x*x-x*x*x)>0 then
begin
y:= Exp(1.0/3.0*Ln (Abs (6*X*X-xX*x*x)));
Writeln('x=',x:8:3,' y=',y:8:3);
end
Else
Writeln('Ilpum x= ',x:5:3,' nom 3HaAKOM JoTapudMma
HeOonyCcTrMOe =3HaueHme') ;
X:=x+h;
Until x>b;
End;

Ynpaxuenus

1. Oxna mryka HekoToporo ToBapa crout 120,4 py6. Hamewarats TaGnuily CTOMMOCTH
2,3, ..., 20 mTyK 3TOTO TOBapAa.

2. HaneuaraTe Tabnuiyy mnepeBojia pacCTOSIHUM B JI0MMax B CAHTHUMETPHI Ui 3HAUCHUN
10, 11, ..., 22 mroiima (1 groiim = 25,4 Mm).

3. BoruncnuTh cyMMy HaTypalbHBIX HEYETHBIX YHCEN, HE MPEeBbIIIAomux N.

4. BBIYUCIIUTH KOJMYECTBO HATYPAIIbHBIX YMCENT, KPaTHBIX TPEM H He mpeBbImatonmx N.

5. BBoauTcs mocnenoBaTeNbHOCTh HEHYNEBbIX uncen. OnpenenuTb, CKOJIBKO pa3 B IO-
CJIEIOBATEIbHOCTHU BCTPEYAIOTCS YETHBIE YUCIIA.

6. BBonuTcs mocienoBarenbHOCTh M3 N MPOU3BOJIBHBIX YMCEN, HAWTU Cpe/IHee 3HAUCHUE
MOJIO’KUTEIBHBIX 3JIEMEHTOB MOCIIEA0BATEIHHOCTH.

7. BBoguTcs mocienoBarenbHOCTh U3 N NMPOU3BONBHBIX 4Hcen. OnpenenuTh MPOLEHT
MOJIOKHUTEIBHBIX, OTPULIATEIFHBIX U HYJIEBBIX JJIEMEHTOB.

8. Jlornueckoil mepeMEeHHOW p MPHUCBOUTH 3HAUEHHUE true, eciy 3aJaHHOE IIeJI0€ YHUCIIO
N>1- npoctoe uncio (T.e. y N HET Apyrux aenutened, kpome camoro ce6s) u false B nporuBHOM
ciIy4ae.

BapuaHThI 1)1 CAMOCTOATEIBHBIX 321aHUHI
Heomonbsya TpH pasl MM HEK DHKNA, TPHEIH OpoTabyIHpOoBaTh Y HEITHES.
1. j'(xj = [xf.:z +.:::j HAa HHTEpBALE XE [—2; 2.5] . A =035, vyrazae

SHa9eHHA apTyMeHTA, I[IPH KOoTopEE Iil YHEIHED HEJESA ERAHCIHTE.

3 2x+a
IR T e

2. f(xj

Ha HHTEpEANIE xE[—4;5], Ax=1, vrazae

SHa9eHHA apTyMeHTA, I[IPH KOoTopEE ¢ YHEIHED HEJESA ERAHCIHTE.

3. flix)=\(rx3—6xg+11x—6 Ha HHTEpEAIE xE[U; 3.5], Ax=04, yrasae

SHa9eHHA apTyMeHTA, I[IPH KOoTopEE ¢ YHEIHED HEJESA ERAHCIHTE.
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_sin(ﬁ:-;?ﬂj‘-f)

4. f(k)—w Ha HHTEpEANE R:E[—E; 3], Ak =1, v4TA IpH 5ToM,
410 sm([:l):l
0
5 y sin(f—?xg—x+2:l 531 fre 05
. f(x)— R S S— Ha HHTEpEAIE xE[ : ] =05, yuta
1 )
I H 3TOM, 9To sin jl=1.

o Fy7
 +57 +2x—8

&, f(x)

Ha HHTEpEAIE :J:E[—E; 5], Ax=075, yrazae

SHa4deHHA apT'VMeEHTA, [IPH KoTOpREE Iil YHEIDHED HENEZA BERHHCIHTE.

2
7 f(k)= KoL mpu Kk emmoi Ha HHTEpEANE ﬁ:E[—E; 5], ME=1.
k—a, npuk Hevemuom

3
2. f(k)= Ko+, mpu ke wemmuon Ha HHTEpEATE E:E[—B; 8], Mk=1.

a -k, mpu k nevem nom

8. f(x) :;T-:E—G Ha HHTEPEBAIE :J:E[—E; 6], Ax=1, yrazag 3Ha4eHHA

AapryMeHTa, OpH KOTOPLE §VHKITHES HelIESd BEYHCITHTE.

2
10 ( ) ax” +3

X| =—————— Ha HHTEpEaNE xE[—Q; 21], Ax =73, yrazae sHAYEHHA

i (;?Txf 6)
APTYMEHTA, OpH KOTOPEX §VHKITHED HElEsd BERYHCIHTE.

KOHTpO.]'[I)HbIe BOITPOCBI

1. Yto takoe nukn? Kakas nporpamMma Ha3bIBaeTCs [IUKIMYECKOM?

2. B kakux cirydasx UCIOJIB3yeTCsl oneparop Iukia ¢ mapamerpom? Kak on padoraet?

3. 3anummMTe CHHTAKCHC OmepaTopa LHKJIA C MapamMeTpoM JUIs Ciydas, KOrJa B IHKIIE
BBITIOJTHSIETCST | omepaTop. 3anuIIMTe CHHTAKCUC OTIepaTopa IMUKJIa ¢ mapaMeTpoM JUIsl cirydas,
KOT'J1a B ITUKJI€ BBITIOJIHSETCS 3 omepaTopa.

4. Yto Takoe «mapaMmeTp Iukia»? UTo Takoe «Teyo IUKIIa»?

5. C kakuM marom nepeduparoTcs 3HauYeHHs mapameTpa nukiaa? OT 4ero 3To 3aBUCUT?

6. Uro Tpebyercs caenarh JUIs TOTO, YTOOBI B TEJIe IIUKJIA BBITIOIHSINCH HECKOJBKO OTIe-
paTtopos?

7. Kak HaiiTH, CKOJIBKO pa3 BBIOJHSAETCS ITUKI?

8. IlpuBenute mpuMepsl 3agad, sl pPEUICHUS KOTOPBIX HCHOIB3YETCsl CTPYKTypa
«UHKID).

9. B kakux ciydasx MCHOJB3YETCs oleparop MukKIia ¢ npeaycioBuem? Kak on odopmis-
ercsa? Kak on paboraet?

10. Mosker 1 Teno oreparopa MUKIIA C MPEAYCIOBUEM:

27



a) HE BBITIOJIHUTHCS HU pazy?

0) BBITIOJIHATHLCSI OECKOHEYHOE YU CIIO pa3?

11. B kakux ciyyasix HCIOJIb3YyeTcs OlepaTop Hukia ¢ nocrycinoBuem? Kak on odopm-
nsercsa? Kak on pabotaet?

12. Moxer 1 Teno orneparopa IHKJIa C TOCTYCIOBUEM:

a) HE BBIMIOJIHUTHCA HU pazy?

0) BBIMOTHATHCS OECKOHEYHOE YUCIIO pa3?

13. Bcerga n1u MOXHO BMECTO OIepaTopa LHKKIIA C TapaMeTpOM HCIOIb30BaTh ONEepaTop
IIUKJIA C IPETYCIOBUEM WM MOCTyCIIoBHEM? A Ha060poT?
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JIABOPATOPHASA PABOTA Ne 4.
NCITIOJIb3OBAHUE HUK/IMYECKHUX AJIT'OPUTMOB U ITPOI'PAMM JIJIA
BBIYUCJIEHUA CYMMBbI YJIEHOB PAJA

Heap padoThl: 3aKkpeIUIeHHE HABBIKOB B BbIOOPE M MCIOJB30BAHUU ONEPATOPOB LIMKIIA;
OBJIaJICHUE MPAKTUYECKMMU HaBBbIKAMH Pa3pa0dOTKU U MPOrpaMMHUpPOBAHMS aJrOPUTMOB UTEpa-
LIMOHHBIX [TPOLIECCOB.

TeopeaneCKnﬁ mMarTrepuaJl

BrimonHeHue 1anHoM 1a00paTOpHOH pabOThI MOTPEeOyeT UCIOJIb30BaHMUS, KaK U B IIpe-
JBITYIIEH paboTe, ONepaTopoB MUKIIA.

L{MKJIBI C HEM3BECTHBIM 3apaHee YUCIIOM IMOBTOPEHUH, KOTOPHIC BBITIOJIHAIOTCS, ITOKA HC-
TUHBI ONPEJICIICHHBIC YCIIOBUSI, HA3bIBAIOTCS UTEPANMOHHBIMU.

YCIIOBUSIMH OKOHYAHUS IIUKJIA MOTYT OBITh: JIOCTH)KCHHE 3a/IaHHOW TOYHOCTU BBIYHCIIC-
HUS pe3yiIbTaTa, U3MECHEHHUE 3HAKA OMPECIICHHOW BETUYHHBI U T.].

Boiuncienue cyMMBbl psiia

Pacuer cymmbr N umcen ¢ HCIOJIB30BAaHUEM Pa3IMYHBIX THUIIOB ONIEPATOPOB IHKJIA TIPH-
BeneH B tadimue 4.1.

Tabmuna 4.1 — Pacuet cymmbr N arcen

IMukna co cueTynkom [uka ¢ npexycnoBuem [uka ¢ moctycnoBuem
Program Sum; Program Sum; Program Sum;
Const N=100; COHSJ.C N=1QO; CODSJ.C N=lQO;

Var i,s: integer; Var 1,s: 1nteger; Var 1,s: 1nteger;
BEGIN BEGIN
BEGIN . .
S:=0; S:=07 1i:=1; S:=0;i:=1;
For i:=1 to N do Whlle_1<=N do Repeat
S:=S+i; Begln S:=8+1;
! S:=S+i; i:=i+1;
END. i:=i+l; Until i>N;
end; END.
END.

[Ipumeuanue: Bo Bcex BapuaHTax HCHonb3yeTcs omeparop S:=0, KOTOPBIA 3a/aeT HayaJlbHOE
3HAYCHHE TIEPEMEHHOM S, BHIMOIHAIONICH POk cymMmaropa. [Ipu oTCyTCTBUM TaHHOTO OIMepaTo-
pa, Ha4YaJlbHOE 3HAYEHHUE S CUMUTAETCS HEOIPEICICHHBbIM, a PE3yJbTaT CYMMHPOBAHHUS MOXET
OBITH OIITMOOYHBIM.

Brruncnenne cymmbl GECKOHEUHOTO pslia C 3aJaHHON TOYHOCTBIO SIBIISIETCS THUIMYHOM
3a/1a4eil, UCIIONb3YIOIIEH NTEPALIMOHHBIN UK, TaK KaK 3apaHee HE U3BECTHO, IIPH KaKOM WIECHE
psina OyneT TOCTUrHyTa Tpedyemasi TOUHOCTb.

IMpumep 1. Haiit cymMMy 3HaKO4epeayronerocs yuciaoBoro psiga: 1-1/2+1/3-1/4...+£1/N,
rie N- HekoTopoe 3aJaHHOE 1IeJI0e YUCIIO.
Pemrenue:
Program Sum;
Const N=10; {mnmHa psana}
Var i, sign: integer;

S: real;
BEGIN
S:=0; {HauaJbHOE 3HAUeHUe }
Sign:=1;
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for i:=1 to N do
begin
S:=S+sign/i;
sign:=-sign;
end;
END.

IIpumep 2. CocTaBuTh CXEMy aNropuTMa W MPOrpaMMy OIPENEICHHs] CyMMBbl YICHOB

psna ¢ TounocTsio £=103, 06wt unen KOTOpOF(l): ;'sln 3a112L1§1 bopMyIoii:
- (2-n—]
Gy = (4.1

[pumeuanue. K! — pakropuan uncna k. 0'=1; 11 =1; 21=12; k' =123 ... k.

Peurenue:

Jlyis cokpalleHusl BBIYMCICHUN B mporpaMme (MpH IMOJCYETe 3HAYCHHUs (akTopuaia u
BO3BEJCHUU YHUCIIA B CTEIICHB) CICIYET MCIOJIb30BaTh PEKYPPEHTHYIO (HOPMYITy il Ompeaese-
HUS CJICIYIONIEro 3JeMeHTa psiaa. i mosydeHusl peKyppeHTHOM (OPMYITbl BBIYHUCIAM OTHO-
mrerue (N+1)-ro wieHa psiga K n-my:

Qpsr X" (2-(n+1)-1)-n! x(2n+1)
a, x"2-n—-1-n+1) (2-n—-1)-(n+1)

Torna
x{(2-n+1)

1= O o o ) (n+ 1)

Berurcium ai mo popmyste (4.1):

(4.2)

xl(2:1-1)
ﬂL = f = X
Bocrnonb3yemcst 3TUM pe3ysibTaToM sl 33JaHUsl HAYaJIbHOTO 3HAYCHHSI @ U CyMMBI WICHOB
psaa S.
[Tpu cocTaBlieHUU AJITOPUTMA M MIPOTPAMMEI OyJIeM CUYHTATh, YTO TOYHOCTH MOTYICHA, SCITH
Ha OYepeHOM IIIare BRIYMCICHUN 3HaYeHHE dn < €.

Bxonubie nanubie: x 1 € (eps — 0003HAYCHHUE B IIPOTPAMME).

BJiok-cxema ajropuTMa ¢ ucnoJib3oBanuem ukiaa While ....Do
[

Beonxue

| a=x; n:=|1; Si=a; |

35
11
S
+
(I

BriBox S

w
I
%)
U
b}

Brruucnenue a

no gopmyie (4.2)

C Kowen )
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Texer nporpamMMmel
Program lab 4 1;
Var x, a, eps, S: real;
n:integer;
BEGIN
Writeln ('BBemure x, eps');
readln(x, eps);
{BanaHme HayanbHEIX BHAYEHMUMN MEPEMEHHEIX }
a:=x; n:=1; S:=a;
While a>=eps Do
Begin
n:=n+1;
{ BEIUMCJIEHME OUEPEOHOI'O UYJjIeHAa psrga o ¢opmyse (4.2)}
a:=a*x* (2*n+1)/((2*n-1) * (n+1) ) ;

:=s+a;
end;
Writeln ('CyMmma ujenHosB psgma S = ',5:10:4,' Umcyo uTepaumum n =
',n:5);
END.

Pexomennarus: [Ipu cocraBieHru nIporpaMMel He 3a0bIBaliTeé aHAIM3UPOBATh 3HAMEHATEIb
(OH He 10JKEH PaBHATHCS HYJIO) M TUIIBI JAHHBIX YYAaCTBYIOLIUX B BEIPAKEHUSX.

BiosxeHHBbIe ITUKJIBI
TaOynupoBanue pyHKIIUM U ee PA3JI0KEHUSA B CYMMY psiia
IIpumep: CocraButh GIIOK-CXEMy U MporpaMMmy TaOylnupoBaHus ABYX GyHKIMHA S 1Y B

3alaHHOM J1ana30He U3MCHCHUS aprymeHTa X.

Oynkius ¥ = 3% pasnokeHa B BHIE CyMMBI psia s = 1+ ]DT,!x R +(KOJIMYECTBO

ciaraeMblx n = 10). MaTepBan usmenenus x = 0, 0.05...7. Pe3ynbTar TabynupoBaHUs BHIBECTH B
dbopme creayromiei TabauIb:

ITpu pemenuu 3anaun OyaeT MCHOIb30BATH JIBA IUKIMYECKUX ONEpaTropa, MpuyeM OJIuH
OKa@)XeTCsl BJIOXKEHHBIM B JIPYTrOil, T. €. Telo BHEIIHEro LuKiIa OyAeT CoAep)kaTh €Ile OJUH
onepatop nukiaa. [Ipm 3TOM clleqyeT BHUMATENbHO CIEIUTh 3a KOJIMYECTBOM OIIEpaTOpOB,
COCTaBJISIIOLIMX TEJNO LMKJIA (332 MCKIIOUEHHEM LHKIa repeat...until). B cinydae ecnu
KOJINYECTBO OINEPaTOPOB Tejla IMKJIAa OOJIbIIE OJHOT0, BCE ONEPaToOpbl, KOTOPbIE HEOOXOAUMO
BBIMTOJIHUTH B ITUKJIE, 3aKIFOYAIOTCS B oniepaTopHbie ckoOku (begin. . .end).

3ameTuM, 4TO 3HaYeHUs GYHKIUH S M Y Npu OJMHAKOBBIX 3HAYEHUSX X OYyAyT IpH-
OJIN3UTETTLHO PaBHBIMHU.

CocrtaBumM 650k-cxemy anroputma. [Ipexae Bcero, He0OX0UMO HANTH 3aKOHOMEPHOCTb
BBIUMCJIEHMS KaXKJIOTO cllaraeMoro psaa. B naHHoM ciydyae 3Ta 3aKOHOMEPHOCTH ONpeeNisieTcs
bopmynoii:

(in 3)!

x" (4.3)

-y

rie | — Homep ciaraemoro (B AaHHOM ciydae usmensiercst ot 0 g0 10).

ITo ¢popmyine 4.3 paccuntaeM HyJIEeBOE claraeMoe:

(in 3)°
nn=-—Er—xD='l
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Kaxnoe mocnenyroliee claraeMoe
MOXKHO BBIPa3UTh Yepe3 MpeblayIiee Cle-
nyrorei hopMyIioi:

0 =0;—q-"

rac 1— HOMCEp ci1araeMoro.

JlercTBUTENBHO,
_ {In3)* . In3
oy, = 11 X —ﬂD'T'I
(n3)?  (m3)* W3  In3

S T T T T

[locnenoBarenbHO BBIUUCIHAS U CYM-
MHUpPYSL BCE cCllaracMble IIPH OIPEIAECICHHOM 1
3HAYCHUU X, TOJIIyYUM TpeOyeMyl0 CyMMY. | s=1; dlagz=1 ‘

Jlis 3TOro opraHu3yeM LUK, TOBTOPSIOLIHIA-
cs nt+1 pa3 (BKiIrOYasi HyJIEBOE CIaraeMoe), Ha

KOKIOW HTepalru KOTOPOro OyIeT BbIYHC-

| dag degiairy |

!

JATBCA 3HAYCHUEC OYCPCOAHOIO CjlaracMoro u
HpI/I6aBJ'I$ITBC$I K HaKarjiMBaeMoi CyMME S.

5=5+dlag

i Brm®og x, p.5 ;

‘ x=x+0,05 ‘

TexkcT mporpamMmmasli

Program lab 4 2;

Const n=10; h=0.05;

Var x, y, s, slag: real;
i: integer;

BEGIN
Writeln("! X ! Y ! S 'Yy
x:=0;
While x<1+h do
Begin
y:=exp (x*1n(3));
s:=1; slag:=1;
for i:=1 to n do
begin
slag:=slag*1n(3)/i*x;
s:=s+slag;
end;
writeln (!’ ,x:7:2," '/ ,y:7:3," " ,s8:7:3,"
:=x+h
end;
END.

YnpaxHeHus

LBHWNMHLQMMY§+%+§+"“+E.

( womn )

N

1, 1 1
2. Beruncnuts cymmy 1+ 2+ =+ -+ + = Onepanuio Bo3Be/IeHUs B CTENEHb HE HUC-

3
II0JIB30BAaTh.
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1 1 n+1l o
3. Beruncauts cymmy 1 — —+ < +(-1) —. YCIIOBHBII OIIEPATOp U OMepaTop
BO3BEJ/ICHHS B CTCIICHb HE UCIIOJIb30BATh.

3 s 11
4. BeluncauTh CyMMy x + % + % + -+ xl—l npu x = 2.

5. Jlns1 3a1aHHOTO 11€JI0T0 3HAYEHHUS N pacCYuTaTh IPOU3BEICHUE

EEEA .2n—1 .
2 46 2n
6. M3BecTHO, uTO (PyHKIMSA €Xp(X) MOXKET OBITh NMpeACTaBiIcHa B BHJIE OSCKOHEYHOTO
CTETIEHHOT'0 psja: ) 3 )
i

X=lex+ X + X 4 X

21 31 il
7. 1514 3aJaHHOTO BEUIECTBEHHOI'O 3HAYCHHUSI X PACCUUTATH!
a) cymMMy N WIEHOB JAHHOTO psJia, IIe N- 3alaHHOE LIEJI0€ YHCIIO;

0) cymMy psiia ¢ 3aJJaHHOW TOYHOCTBHIO (CYMMHUPOBAaHUE MPEKPATUTh MOCIE JOCTUKEHUS

1
yciaoBus, X_

<err, TJI€ €IT — MOTPEIIHOCTh pacueTa (Majioe YHCIIO).

8. 13BecTHO, 4TO (QyHKIMIO COS(X) MOKHO PA3JIOKHUTh B CICIYIOLIHIA CTEICHHON PSL:

cosx:l—i+ XX

21 41 6!
Jlns1 3a1aHHOTO BEIIECTBEHHOTO 3HAUYCHMSI X PACCUMTATh CyMMY 3TOro psiia. Pacuer mpe-
KPaTHUTh MOCJIC JIOCTHKCHUS YCIIOBUA: | x21 |, TJIe eIT- IIOrpelHoCTh pacyera.
2!

9. IlocnenoBarenpHOCTh PHOOHAYUM 00pa3yeTCs TAK: MEPBBIA M BTOPOH WICHBI TIOCIIE-
JIOBATEIILHOCTU PaBHBI 1, KAXKIBIN CIeAyIOMUNA paBeH cymme IByX npeabiaymux (1, 1,2, 3,5, 8,
13, ...).

a) HaiTH K-it wien nocienoBarenbHocTH OrOOHAYYH;

0) MoTy4YuTh TIEPBBIE N WICHOB TOCIe0BaTeIbHOCTH DrboHayuH.

BapI/IaHTI)I CaMOCTOSITEJbHBIX 3aaHuil

1. Vcnonp3ys TpH pa3nuyHbIX LIUKJIA, ONPEIEIUTh 3HAYCHUE

CyMMEL, &= i(mg +x:l.

fam—

4
2. Ipomeenenua, £ = n(mj + x:l _

Hal
5
3. Cy MMEL S=Z|[?z3+?z-x:].
Ml
8
4. pomseenenns, F=]](rn+z).
Hel
9
5. Cy MIMEL SzZln(H).
Hud
. p
b, Cymme, 5= [(2+1)"
Ml
i
7 [IpomeeneHnA, le_[ E+x
Hel
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10.

5
pomseegerna, F= H (
n=l

)

Cy MMEL S=Zﬁ:|ix- ?2—1)3,
Hul

5
Ipom:eemenna, F= 1_[
M=l

(2x+¢'§).

HOM JHMaIria3oHe U3MCHCHUA apryMeEHTa X.

Bapuaute zaganimi

2. CocTaBuTh 0JIOK-CXEMY M IIporpammy TadynupoBaHus nByX GpyHkiuid S u Y B 3a/1aH-

N HuanasoH
Cymna & HiMEHEHHA | 1 Dymreuma ¥
Eap. .
x? _
1 + =t —+ [1,2] 15 g
12l
cosdx cos3x . X
S| cosx+ ; [-mS, 9mf5] | 40 —111251115
3 x—§+§—... [0.1; 1] 10 s X
. sin2x  an 3x x
4 | smnzx- + - [-m/5; 4mi5] | 40 Ll
2 3 2
2
5 | cosx+ Cos 3% | ED§55I+ [m5.m] |40 %— %H
¢ s> rcos2i 011 25 woosy T
I+ —F x4+ cEpT [0.1.1] ¢ 7 -cos(xsiny
11 21
2 4
7 LR [0,1; 1] 10 cosx
21 4l
40 xan i
2 xsin£+ x% sin 2£+ [0,1; 0.8] j:
4 4 - 2xCcos—+ X°
§ I
¥ X 1, 1+x 1
4y - -1 —
9 | x+ : + 3 + Th [0,1, 0,8] a0 3 ﬂl—x+ arcigx
10 |1+ n::nllsx+ EDZIEI [0.1; 1] 10 2" . cos(sin x)
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KoHTpoJsbHbIe BOpoChI

1. O6bsacuuTe, Kak paboraet hopmyiaa S:=S+i.

2. IlpuBenuTe mpUMeEpHI 3ajad, AITOPUTM PEHICHUS KOTOPBIX OCHOBAH Ha BIIOKEHHBIX
UKJIax.

3. Uro takoe «urepanus»? Kakue HUKIBI HA3bIBAIOT UTEPATUOHHBIMU?

4. JIomKHBI X ONEpaTopbl BHYTPEHHETO IMKJIA IMOJHOCTBIO PacIoaraTtbes B Tele
BHEIITHEro [uKia’?

5. Brruncaure, ckobko pa3 BeimonHUTCs Teo nukia for i:=1 to 10 do for j:=1 to 10 do
s:=s+i*]. ITosicauTe, Kak paboTaet ATOT PparMeHT MPOrPaAMMBL.

6. C KaKkoro IMKJIa HAYMHAETCS BBHIIIOJHEHNUE MPOTPAMMBI: C BHEUIHETO WJIA C BHYTpPEH-
Hero?

7. Hapucyiite 06110K-cXeMy alTOpuTMa ¢ ABYMs BIOKCHHBIMHU JPYT B JApYyra IUKJIAMU C
napamMeTpoM.

8. Hapucyiite 0J10K-CXeMy aJITOPUTMa, B KOTOPOH B IIUKII C TAPaMETPOM BIJIOKEH IIUKJI C
IPEIYCIOBUEM.
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JIABOPATOPHASA PABOTA Ne 5.
MACCHBBI

Llenv pabomwr: popmupoBaHHe COBOKYITHOCTU 3HAHUN 00 OCOOEHHOCTSIX OpraHU3aINH
paboThI ¢ MaccMBaMU; OBJIAJICHHE MPAKTUYECKIMU HaBBIKAMHU pa3pabOTKH, IPOTrPaMMHUPOBAHHS
BBIUMCIIUTENLHOTO MPOIIECCa C MCIOJIb30BAHUEM OJHOMEPHBIX MAaCCHBOB; YMEHHMH aHAIU3UPO-
BaTh UCXOJHbIE JAHHBIE 33a4Uy; OJyYEHUE AAJTbHEHIINX HABBIKOB 110 OTJIAAKE U TECTUPOBAHUIO
POrpaMMbl; YMEHHI 0hOpPMIISTh PE3yNIbTaThl CBOCH NEATEIBHOCTH B COBPEMEHHOM O(GHCHOM
HaKeTe ¥ apryMEeHTHPOBATh MX, YMEHUN OOBACHATh CHHTAKCHUC ONEPAaTOPOB OpraHU3aluu pado-
ThI C MACCHBaMH.

TeopeTudeckuii MaTepuaJ

Jlo cux mop MBI pacCMaTpUBAIN MPOCTHIE THUIIBI (MCKIIOUYEHHE COCTABISET TUM string ).
31ech Mbl pACCMOTPUM MAacCCHBBI, KOTOPbIE OTHOCSTCS K TaK Ha3bIBA€MbIM CTPYKTYPUPOBAHHBIM
tunam. IlepeMenHas wiM KOHCTaHTa CTPYKTYPHUPOBAHHOT'O THUIIA BCEIr/la UMEET HECKOJIBKO 3Jie-
MEHTOB.

MaccuB 00beIuHAET PUKCUPOBAHHOE KOJIMYECTBO 3JIEMEHTOB OJIHOTO THUIIA JAHHBIX.

Onucanne maccuBa

<mMMs1 MaccuBa> : array[<Tumn meEpgexca >] of <Tum>;

Pa3zmepHOCTh MaccrBa MOXKET OBITh JIFOOOH, KOMIOHEHTHl MACCUBA MOT'YT OBITh JIFOOOTO
(B TOM YHCII€ U CTPYKTYPUPOBAHHOTO) THIIA, MHIECKC (MHAEKCHI) MOXET (MOTYT) OBITh TOJIEKO
MHTEPBAJILHOIO WM NiepednciseMoro tuna. [Ipu ynorpedienun B kauecTBe THUIIA MHJEKCA TUIIA
Integer umum Word MOKHO UCTIOIB30BATh TOJIBKO €T0 JHAIMa30H.

Hanpuwmep, caenyrouue 3anucu

V1l: array [-10..10] of real;

V2: array [a ..z ] of string;

OIKMCHIBAIOT J[BA MaccuBa: MaccuB ¢ uMeHeM V1, comgepskammii 21 snement tuna real , u
MaccuB V2, copepskaruii 26 (1Mo yuciy OyKB aHTJIIMHCKOTO aji(aBuTa) 3JeMEHTOB THIa String.

KonnuecTBO MHJIEKCHBIX TUIIOB MPU ONMMCAHWM MAacCUBa ONpeAeNsieT pa3sMEpHOCTh Mac-
cuBa. CieoBaTeiabHO, pacCCMOTPEHHbIE MacCUBBI V1 1 V2 ABISAIOTCS OTHOMEPHBIMH.

PasmepHocTh MaccuBa MOXET ObITh MPOM3BOJIBHOM, OFpaHUYEHHE HAKJIABbIBAET JIHILb
00beM JOCTYIHOM MaMATH KOMITbIoTepa. [t mprMepa onuieM TpeXMEepHbIi MacCHB:

V3: array [1..10, A .. C ,false..true] of array [0..5] of
integer;

MaccuB V3 cogepxut 60 (10x3x2) 31eMEHTOB, KaXAblil U3 KOTOPBIX — OJHOMEPHBII
MacCHB M3 IIECTH IIeJIbIX YHCEI.

JocTyn K 3jieMeHTaM MACCHUBa OCYIIECTBISIETCS MyTEM yKa3aHWsS MUMEHM MAacCUBa, 3a
KOTOPBIM B KBaJIPATHBIX CKOOKAX MOMEIIAETCs 3HAYCHHE UH]IEKCOB:

<yMsa MaccuBa> [<MHIOEKCHOE BEHpaxeHue>],

riae <WHJEKCHOE BBIPAKEHHUE™>- BBIPAXKEHHUE TOTO KE TUTIA, YTO U TIPU ONMCAHUN MACCHBA.

Hanpumep, 11 onvcaHHbIX BBIIIE MACCUBOB MOXHO 3alIMCATh CIECIYIOLIME ONEPATOPHI:

V1 [7]:=3.14159;

V2[ 'c ]:=V2[ b ]+ npuser ;

MaccuBbl HE MOTYT 00pabaThIBaTHCS 1ETUKOM 33 OJTHUM HCKIIOUCHHUEM: B CIIydae WJICH-
TUYHBIX MACCUBOB MOHO C IOMOILBIO OIlEpaTopa NPUCBAaUBAHUS IIEPENABATH BCE JIEMEHTHI O -
HOT'O MAaCCHBAa APYTOMY, HallpuMep:

Var a,b: array [10..30] of char;

BEGIN
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END.

OnHoMepHBbIe MaCCHBBI

MaccuBbl B mporpaMmax yaoO0HO HCIIOJIb30BaTh COBMECTHO C IMKJIAMH. 3]1eCh MBI pac-
CMOTPHUM HECKOJIBKO TAKUX ITPUMEPOB.

Ipumep 1: OgHomepHbIit MaccuB A 3anogHuTh N ciydaliHBIMU YHCIaMHU B JUAIIa30HE
0...1 1 BBIBECTH 3JIEMEHTHI MOJYYEHHOT'O MaCcCHUBA O K 3HAYEHUHN B CTPOKE.

Pemenne:

Program Task 1;

Const N=10; TKOHMHGCTBO yyceJl B MaccCuBe}

K=12; {xolnMuecTBO 3HAUEHUNM B CTPOKe}
Var 1: integer;
A: array [1l..N] of real;

BEGIN

for i:=1 to N do A[i]:= random; {3amnoJjiHeHMEe MaccuBa }

{BrIROOD Maccura}

for i:=1 to N do 1f (i mod k)=0 then writeln (A[i]) else
write (A[i]);

END.

Ipumep 2. JTano nenoe uucio N>1 u BemiecTBeHHbIE ynciaa X1,X2, ... , Xn. Hanucartp
MpOTrpaMmy pacyera 3HaYCHU:

 x, £(x-M)

n—1

Pemenue
Program Task 2;
Const n=<..>; {3HaueHwMe n}
Var 1i: integer;

S,M,D: real;

x: array [l..n] of real;

BEGIN
{BBOIm 3HaueHUM Xi}
for i:=1 to n do read(x[i]);
{pacueTr M}

S:=0;

For i:= 1 to n do S:=S+x[1];
M:=S/n;

{pacueTr D}

S;=0;

For 1:=1 to n do S:=S+(x[1]-M)*(x[1]-M);
D:=sqgrt(S/ (n-1));
END.

IIpumep 3. 3anonHuTe MaccuB D ciydaiiHbIMM BEIIECTBEHHBIMM YHCIaMU. B momydyen-
HOM MacCHBE IIPOBECTH COPTUPOBKY €r0 3JIEMEHTOB 110 BO3PACTAHUIO 3HAUCHUH.

Pemenne [l penieHuss UCNOJIb3yeM HM3BECTHBINM QJITOPUTM COPTHPOBKH <«ITY3BIPHKOB).
Ero cyrs: mociie1oBaTenbHO IIPOU3BOAUTCS CPABHEHME JBYX COCEIHHX DJIEMEHTOB MAacCUBa W,
€CJIM Tpeiblayllee 3HaueHHe 00JIbIIe MOCIEAYIONIEro, TO AIEMEHThI MEHSIOTCS 3HAYECHUSIMHU.

Program Sort;

Const n=<..>; {pasmMep Maccusa}

Var 1i,7j: integer;

a: real;
order: boolean;
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D: array [l..n] of real;
BEGIN

for 1i:=1 to n do D[i]:=random; {3amnojiHeHMe MaccuBa}
{copTupoBKa}
3:=0;
Repeat
order:=true;
for i:=1 to n-j-1 do
if D[1i]>D[i+1] then
begin {nepecTaHoBKa}
a:=D[i+1];
D[i+1]:=D[1i];
D[1] :=a;
order:=false;
end;
Ji=3+1;
until order;
END.

Jlorndeckas nepemeHHast order 37ieCh MIpaeT CIEeIYIOUIYI0 POJb: €CIM MAaCcCHB €Ille He
YIIOPSIOYEH, TO BO BHYTPEHHEM IHKIIE order mpuHUMAaeT 3HaueHue false u copTUpoBKa mpoao-
xaetrcs. Ecim mMaccuB cTan yrnopsiioueHHBIM, TO IIEPECTAHOBOK AJIEMEHTOB MacCHBa HE IPOUC-

XOJIUT, W TepeMeHHas order coXpaHseT 3HaueHHE true, YTO SIBISETCA YCIOBHUEM IMpPEKPaIICHUS
COpPTUPOBKH.

IIpumep 4. CocTaBUTh cCXeMy alrOPUTMa U MPOrpaMMy OIpPEAETICHUS CyMMbI S BCEX I0-
JIO)KUTEIIbHBIX AJIEMEHTOB OJHOMEpPHOTO MaccuBa M, conepskamiero K BelecTBEHHBIX 4uCesN

(K<20). Yucna B maccuB M BBeCTHU € 3KpaHa JUCIUIES, pE3yJbTaT CyMMHPOBaHUS (S) TakkKe BbI-
BECTH Ha KpaH.

Baok-cxema aaropurma

|

BBoxg K

\ ¢

HET

A\ 4
BriBox S

na
st

Texker nporpamMmmasl
Program summa;

Var m:array[l..20] of real; {OmnmucaHme MaccuBa BEIECTBEHHEIX YM—
ceJr}
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S:real; {onmcaume NepeMeHHOM IJIsS XPAaHEeHMWS CYMME}
i,K:byte; {omnmcaHme HNepeMeHHEIX IOJid CUeTUYMKAa M KOJMUYECTBA UMCEJ}

Begin

Write (' BBemmTe UMCJIO 2JIEMEHTOB B MaccuBe K =');
Readln (K) ;

Writeln (' Bremmure ',K,' BemEeCTBEHHHEIX YMCeJ yepe3 npobemn');

For i:=1 to K do read (M[i]); {BBoO BemEeCTBEHHEX UMCEeJI}
writeln; {[lepexon Ha HOBYK CTPOKY Ha 5SKpaHe}

S:=0; {lIpmcBoeHMe HAUAJILHOT'O 3HAUEHMUI CYMMEHI}

For i:=1 to K do

If M[1]1>0 then S:=S+M[i]; {CymMmmupoBaHME [NOJIOXUTEJIEHEIX YMCEJT}
Writeln(' S = ',S); {BuBOO MNOJIYUEHHOM CYMMH }

End.

MHoromepHbie MaCCUBBI
Ipumep 5. OcoGeHHOCTH PabOTHI ¢ MHOTOMEPHBIMH MacCHBaMH PacCMOTPEHBI Ha
npuMepe cienyromen 3agaun: Tpexmepusiii maccus D[1..L, 1.M, 1..N] 3anoiaHuTh ciay4aiiHbl-
MU YHCJIaMHU ¥ HAaWTU MaKCUMaJlbHOE U MUHMMAaJIbHOE 3HAY€HUs JAHHOTO MacCuBa.
Pernienue.
Program MinMax;
Const L=<...>;
M=<...>;
N=<...>;
Var i, j, k: integer;
Min,Max: real;
D: array [1..L,1..M,1..N] of real;
BEGIN
{3anonHeHmue Maccuna}
for i:=1 to L do
for j:=1 to M do
for k:=1 to N do
D[i,],k]:= random;

{HaxoxmeHMe MMHMMAJIBHOT'O M MakKCUMMaJbHOTO SHAUEeHUN}
Min:=DJ[1,1,1]; Max:=D[1,1,1];
for i:=1 to L do
for j:=1 to M do
for k:=1 to N do
begin
if Min>D[i,j,k] then Min:=D[i, ], k]’
if Max<D[i,],k] then Max:=D[i,],k];
end;
END.

IIpumep 6. CocTaBUTh CXEMY aIrOpPUTMa U IPOrPaMMy OIPENEIEHUS CYyMM JJIEMEHTOB B
Kax10¥ cTpoke matpuilsl M={mij}, i=1,n; j=1,k, rme n — gucmio cTpok, k — uncmo cToadI0B MaT-
pHIIBl, Mjj — Leble yncaa u3 auanasoHa: ot 0 no 500. 3anucaTh MONTYYEHHbBIE 3HAUEHUS CYMM B
onHOMepHBbI MaccuB SUM, a 3aTeM BBIBECTH UX Ha 3KpaH auciuies. Yucna B MaccuB M 3aHecTn
¢ nomomibio pyHkimu Random. OnpenenuTs U BBIBECTH HA 9KpaH HOMEP CTPOKU C MUHHMAJIb-
HBIM 3HAYE€HUEM CYMMBI.
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Baok-cxema ajaropurma

Beox nu k
|
i=l...n |
BriBog matpu
—b— IIBI HA DKpaH
|
MIi.jl= > i=l..n
Random(500)
— —— m

Min:=Sum[1]
imin:=1
SUMIi]:=
SUMI[i]+MI[i,j m
]
Min:=Sumli]
imin:=i

!

Brisog
Konely Min, imin /L
Texcer nporpaMmal
Program Summa;
Var M:array[l..50,1..100]of integer;
Sum:array[l..50] of integer;
n,k,i,j,imin, Min:integer;
BEGIN
writeln (' BBemuTe UMCJIO CTPOK U CTOJOLOB') ;
readln (n, k) ;
Randomize;
{3anosHeHMEe MaTPULLE CJYyYaMHBEIMM YMCIIaMu }
for i:=1 to n do
for j:=1 to k do
M[i, j]:=Random(500) ;
writeln (' 3JyieMeHTH 3aloOJIHEHHOM MaTpuLUH') ;
for i:=1 to n do
begin
for j:=1 to k do
write(M([i,]]:4);
writeln;
end;
writeln (' CyMma >JEeMeHTOB B KaxIol CcTpoke');
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write (' Homepa cCTpoOk : '),
for i:=1 to n do

write (i, 'Y,writeln;
write (' Cymma B CcTpoke : ');
for i:=1 to n do
begin
Sum([i] :=0;
for j:=1 to k do
Sum[i] :=Sum[i]+M[i,]];
write (Sumf[i], " ');
end;
writeln;

{IloMCcK MMHMMAJILHOT'O 3HAUEHUSI}
Min:=Sum[l]; imin:=i;

for i:=1 to n do

if Sum[i] <= Min then

begin
Min:=Sum[i]; imin:=i;
end;
writeln (' MumHMManbHas cymMa = ',Min,' B cTpoke ',imin);
END.

Ynpaxxuenust

1. 3aman olHOMEPHBIN MacCUB LIENBIX YUCE. DIEMEHThl MacCUBa PacIOI0KUTh B 00paT-
HOM HOpSIZIKE.

2. JlaHbl 1Ba OJHOMEPHBIX MAacCHBa a M b, cojepkamiux 1o 15 3J1eMEeHTOB BEIIeCTBEHHBIX
qucell. Beruncinte

(a[1]+b[15]) (a[2]+b[14]) ... (a[15]+b[1]).

3. 3amaH IByXMEpHBIH MacCHUB BEIIECTBEHHBIX yucen. HaliTu ero mMakcumanabHOE M MU-
HUMAaJIbHOE 3HAUYEHUS.

4. Jlana kBasipaTHasi MaTpHlla BEIIECTBEHHBIX YHUCEN A, HATH CyMMY 3JI€MEHTOB MaTpH-
ObI I10 €€ AuaroHaJIsIM.

all al2 - dalp
4| @21 @22 a2
anpl ap2 - A4pn

5. Ucnonb3ys ¢pynkuuto Random, 3an0JHUTH OTHOMEPHBIN MacCUB cay4yallHBIMU YKcia-
Mmu. [IpoBecTn cOpTHPOBKY MOJYyYEHHOTO MACCUBA:

a) TI0 BO3PACTAHHIO 3HAYCHUIA;

0) 1o yOBIBaHUIO 3HAYCHUH.

6. B xnacce N yuenukoB. Kaxnomy ydeHuky u yuurento Beigaercs no $10. Yuurens
CIIy4ailHBIM 00pa30M BBIOMpaeT YUEHHMKAa M UIPAeT C HUM B UTPY «oped — pemika». CTOMMOCTh
onxHo# urpel — $0.5. Jlonru genath Henb3st. HanummTe mporpaMmy, HMUTHPYIOIIYIO 3Ty UTpY.
Urpa cuntaercs 3aKOHYEHHOMN, KOT/Ia y KaKOro — JIM0O UTpoKa 3aKOHYATCS JeHbIU. Pe3ynbTaTsl
BCEX TYPOB BBIBECTH Ha JKpaH.

BapuaHTbI caMOCTOATEILHBIX 3aaHUI
OnHOMepHBbI MacCuB

1. CocraBuTh cxeMmy alropuTMa M HPOTPaMMy OIPEIEIICHUS] CyMMbI HauOOJBIIEro U
HaMMEHBIIIETO JIEMEHTOB BellleCTBEHHOro MaccuBa A={ai}, i=1,N, N- dncio 3meMeHTOB Maccu-
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Ba (N<100). BeiBecTn Ha KpaH HaWJIEHHYIO CYMMY, a Tak)Ke HauOoJiblllee U HaWMEHbIIIee 3Ha-
YEeHHUS U UX aJipeca (MHICKChI) B MacCHuBe A.

2. CoCTaBHTh CXEMy alrOpUTMa U MPOTpaMMy ONpEIeSICHHs] pa3HOCTH HAHUOOJBIIETO U
HAMMEHBIIIET0 3JIEMEHTOB MAaCCHBa BEHICCTBEHHBIX 4mcesl M={mi}, i=1t, t- 4yncio snemMeHTOB
maccuBa (t<50). BeiBecTH Ha 9KpaH HallJICHHYIO Pa3HOCTh, a TAK)KE HAHOOJIbIIIee U HAMMEHBIIICE
3HA4YECHUS U UX ajgpeca B Mmaccuse M.

3. CocTaBHUThH CXeMy aITOPUTMA U MPOTPaMMy ONPEICTICHHSI CYMMBI BCEX YETHBIX YHCET
maccuBa K={kj}, j=1,m, m — uucno snemenroB B MaccuBe K (m<60). BoiBecTH Ha 3KpaH Haii-
JICHHOE 3HAYCHHUE CYMMBI, a TAK)KE BCE YETHBIC YKCIIa M UX ajjpeca.

4. CocTaBUTh CXEMY aliTOPUTMA U MPOrPaMMy ONPEACICHHUS CYMMbI BCEX HEUETHBIX YH-
cen maccuBa T={tj}, j=1,5, S — umcio 3nemeHToB B MmaccuBe T (s<40). BeiBecTr Ha 3KpaH Haii-
JICHHOE 3HaYCHHE CYMMBI, a TAK)KE BCE HEYETHBIC YHCIIA U UX aJipeca.

5. CocTaBHTh CXeMy QJITOPUTMa M MPOrpaMMy ONpEICIICHHs KOJIMYECTBA YETHBIX YHCE
maccuBa K={kj}, j=1,m, m — uucno 3nemenroB B MaccuBe K (m<80). BriBecTi Ha 3KpaH Haii-
JICHHOE KOJIMYECTBO, & TAK)KE BCE YSTHBIC YHCIIA U UX aJIpeca.

6. CocTaBUTh CXeMy aITOPUTMA U MPOTPAMMYy ONpPEIeNICHHs KOJINYECTBA HEYETHBIX dJie-
MeHToB MaccuBa T={tj}, j=1,S, S — uncno 3nemenroB B mMaccue T (s<400). BeiBecT Ha dKpaH
HalJICHHOE KOJIMYECTBO, a TAK)KE BCE HEUCTHBIC YKCIIA U MX aJipeca.

7. CoCTaBHTbH CXeMy aJITOPUTMA U MPOTPaMMY OTIPEICICHUS KOJIMYECTBA U aIpecOB dJie-
MeHTOB MaccuBa 1enbix unucena K={kj}, j=1,m, m — gucno snementoB B maccube K (m<55), 3Ha-
YeHHs KOTOPBIX HE MPEBBIMAIOT 3a1aHHOoro 3HayeHus1 Ko. BeiBecTn Ha sKpaH HalileHHOE KOJIH-
YeCTBO, a TAKXKE BCE HAWJICHHBIC ajpeca.

8. CocTaBHUTbH cXeMy aJITOPUTMA U MPOrpaMMy OTIPE/ICICHUSI KOJTMYECTBA U aJJpecoB dJe-
MEHTOB MacCHBa BEUIECTBEHHBIX uncen P={pj}, ]=1,I, r — uucino snemenToB B Maccuse P (r<140),
3HAYCHHUsI KOTOPBIX HE MEHBIIIE 3aJJaHHOTO 3HaYeHUs1 Po. BeIBeCTH Ha dKpaH HaWJICHHOE KOJHYe-
CTBO, a TAK)KE€ BCE HANJAEHHBIE ajpeca.

9. CocTaBUTbh CXeMy aJIFOPUTMa U MPOrpaMMy ONpeeeHUs IPOU3BeICHHUs HanOoblle-
IO ¥ HAaMMEHBIIIET0 3JICMEHTOB MacCHBa IeNbIX yucea M={m;}, i=1,t, t- yucmo s;1eMeHTOB Mac-
cuBa (t<250). BoiBecTH Ha 3KpaH HaiiieHHOE MpPOU3BE/IEHHUE, a TaKKe HauOobllIee U HaUMEHb-
1iee 3Ha4eHUs U UX ajipeca B maccuse M.

10. CoctaBuTh cxeMy aJIropuTMa W MpOrpamMMmy OIpENeNeHUsl KOJIWYECTBA U aJpPECcOB
HYJIEBBIX JJIEMEHTOB MaccuBa BemiecTBeHHbIX umcen K={K;j}, j=1,m, m — 4ucio sneMeHTOB B
maccuBe K (m<90). BeiBecTr Ha 5KpaH HaiiIcHHOE KOJMYECTBO, a TAK)KE BCE HAMICHHBIC aJipeca.

11. CocTaBUTh CXeMy aJropuTMa M MPOrpaMMy OIPENENIEeHUsI CYMM BCEX MOJOKHUTEIb-
HBIX M OTPHUIIATEIIFHBIX YJIEMEHTOB MAaCCHBa BEIIECTBEHHBIX unced M={mi}, i=1,t, t- uncmo sme-
MeHTOB MaccuBa (t<200). BeiBecTH Ha 3KpaH HalICHHbIC 3HAYCHUS.

12. CocTaBHUTh CXeMy aIropuTMa U MpOrpamMMmy ONpeAeTIeHUs KOJUIECTBA MOJIOKHUTEIh-
HBIX U OTPHUIIATEIBHBIX 3JIEMEHTOB MacCcHBa BemlecTBEeHHbIX uncen K={ki}, i=1,t, t- uyncno sme-
MeHTOB MaccuBa (t<120). BeiBecT Ha 3KpaH HalJICHHbIC 3HAYCHUSI.

13. CocTaBUTh cXeMy aJTOPHUTMa W MPOrpamMMy OIPENEICHUs] KOJIWYEeCTBA U aJpPECOB
9JIEMEHTOB MAaCCHBa BEIleCTBEHHBIX uncen P={pj}, j=1,r, r — 4ucio sneMeHTOB B MaccuBe P
(r<180), 3HaueHHsT KOTOPBIX PaBHBI 3aJaHHOMY 3Ha4eHHUIO Po. BeiBecTH Ha 3KpaH HaiiieHHOE KO-
JIMYECTBO, a TAKXKE BCE HalIGHHBIE ajipeca.

14. CocTaBHUTH CXeMy aNropuTMa U MpOrpamMMmy ONpeAeTICHHS CYMMBI H KOJUYECTBA T0-
JOKUTEIBHBIX DJIEMEHTOB MacCHBa BelIeCTBeHHBIX umcen K={ki}, i=1t, t- uucno smemeHTOB
maccuBa (t<170). BeiBecTn Ha 9KpaH HalICHHBIC 3HAYCHUS.

15. CoctaBuTh cXeMy aqropuTMa U MpOrpaMMy OIpeNeIeHUs] CYMMbI U KOJUYECTBa OT-
pUIIATETIbHBIX JIEMEHTOB MacCHBa BellecTBeHHbIX umcen K={ki}, i=1t, t- 4mcio snemeHTOB
maccuBa (1<260). BeiBecTn Ha 95KpaH HalICHHBIC 3HAYCHUS.

16. CoctaBuTh cXeMy aJIrOpUTMa WU IMPOrpaMMy OIPENEICHUs KOJIMYECTBA U aJPECOB
MOJIOKUTEIBHBIX JIEMEHTOB MaccuBa BeniecTBeHHbIX uncen K={kj}, j=1,m, m — gucmio snemeH-
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ToB B MaccuBe K (m<190). BeiBecTu Ha 3KpaH HaliJIEHHOE KOJUYECTBO, a TAK)KE BCE HaWJICHHbIE
azapeca.

17. CoctaButh cXe€My ajJropuT™Ma U MporpamMmy ONPEIEIIEHUsS CYMMBbl U aJJpeCcOB I0JIO-
KHUTEJILHBIX 3JIEMEHTOB MaccuBa BerecTBeHHbIX urcen K={kj}, j=1,m, m — 4uciio 31eMeHTOB B
maccuse K (m<900). BriBecTu Ha 5KpaH HallICHHOE KOJIMYECTBO, & TAK)KE BCE HalJICHHBIE ajpe-
ca.

18. CoctaBuTbh cxeMy ajJropuT™Ma M IpOorpaMMy ONpeAeTIeHUs KOJIMYECTBA U aAPECOB OT-
pHLIATEIbHBIX JIEMEHTOB MaccHBa BelecTBeHHbIX urcen K={kj}, j=1,m, m — 4ucio 31eMeHTOB
B maccuBe K (m<110). BeiBecTn Ha 3KpaH HaiICHHOE KOJMYECTBO, & TAKKE BCE HAWCHHBIC a-
peca.

19. CocraButh cXeMy ajlropuT™Ma ¥ IpOrpamMmy OIpeeeHHs] CyMMbI U aJpecoB OTPH-
[aTeJbHBIX AJIEMEHTOB MaccHBa BemlecTBeHHBIX uncen K={k;}, ]=1,m, m — 4uciio 3;1ieMEeHTOB B
MaccuBe K (m<450). BeiBecTn Ha 9KpaH HaJICHHOE KOJWYECTBO, a TAK)KE BCE HalJICHHBIE ajpe-
ca.

20. CocTaBuTh CXeMy alropuT™Ma U MPOTrpamMMy OMNPEIEICHUS KOJIWYEeCTBa M aJpPECOB
HYJIEBBIX 3JIEMEHTOB MaccuBa nenbix yucen K={kj}, j=1,m, m — gucno snemenToB B Maccube K
(m<300). BeiBecTr Ha SKpaH HalJAEHHOE KOJIMYECTBO, & TAK)KE BCEC HAMICHHBIC apeca.

J{ByMepHBIil MaccuB

1. B npsmoyronsHoii Matpune pazmepoM T*M, umeromeir umst MATP conepkatbes Lie-
able yncna. T — ymucno ctpok, M — yncio cron61oB. BBecTH 31€eMeHThl MaTPHULBI ¢ KJIABUATYPHI.
Onpenenuth U BBIBECTU HA DKpPaH CyMMY 3JIEMEHTOB B KaxJ10il cTpoke. OnpenennuTb CTPOKY ¢
MaKCHMaJbHbIM 3HAaYEHUEM 3TOW CYyMMBI U BBIBECTH €€ HOMED Ha DKpaH.

2. B npsamoyronbHO#l Matpuie pazmepoM M*T, umeromeit umss MAS coxepkatbes 11e-
able yncna. M — yucio cTpok, T — uuciio cton61oB. BBecTH 31eMeHThl MaTpULb ¢ KJIABUATYPBI.
OnpenenuTh U BBIBECTH Ha IKpPaH CyMMY 3JIEMEHTOB B KaXJ10il cTpoke. OmpenesnnuTs CTpOKy ¢
MUHUMAaJIbHBIM 3HAYEHHUEM ITOM CYMMBI U BBIBECTH €€ HOMED Ha 3KpaH.

3. B mpsimoyronpHO# Matpuie pazmepom K*M, nmetomieit umss MATR coxepskatsces me-
asle yucna. K- uucno crtpok, M- uncio crosn6noB. BBecTH 31eMeHTsl MaTpHIbl C KJIaBUATYPHI.
OnpenenuTh U BHIBECTH Ha 3KpaH CyMMY IMOJIO)KUTEIbHBIX JIEMEHTOB B Kaxa0u cTpoke. Ompe-
JEJIATH CTPOKY C MAKCUMAJIbHBIM 3HAYEHHUEM ITOM CYMMBI U BBIBECTH €€ HOMEP Ha DKPaH.

4. B npsimoyrosnbHON MaTpulie pazmepoM M*K, |, umeromieit umsa MAT coxepxarbes 11ie-
able yucna. M- ducno crpok, K- uncio cronbros. BBecT 31eMeHThl MaTpUIbl C KJIaBUATYPBHI.
Onpenenuth U BBIBECTH HA KpaH CyMMY OTPHUIATENIbHBIX 3JIEMEHTOB B KaKJ0M cTpoke. Ompe-
JEJIATH CTPOKY C MAKCUMAJIBHBIM 3HAYEHHUEM ITOM CYMMBI U BBIBECTH €€ HOMEP Ha DKPaH.

5. B npsmoyronpsHoit Matpure pasmepom L*M, umeromeit ums MATR conepxarses 1ie-
able yncna. L- yncno crpok, M- uncio crosn6noB. BBecTu sneMeHTsl MaTpHIbl C KJIaBUATYPHI.
OnpenenuTh U BHIBECTH HA 3KpaH CyMMY IOJIOKUTENbHBIX JIEMEHTOB B Kax a0 cTpoke. Onpe-
JEJIATh CTPOKY C MUHMMAJIBHBIM 3HAUEHUEM 3TOM CyMMBI U BBIBECTH €€ HOMED Ha DKpPaH.

6. B npssmoyronbHO# MaTpule pazmepom M*K, umetomieir umst MAT conepxartbest 1ie-
able yucna. M- ducno crpok, K- uncio cronbios. BBecTu 31eMeHTHl MaTpHIlbl C KJIABUATYPBI.
OmnpenenuTh U BBIBECTH HA KpaH CyMMY OTPHUIATENBbHBIX 3JIEMEHTOB B KaKJ0i cTpoke. Ompe-
JEJIATH CTPOKY C MUHMMAJIBHBIM 3HAUE€HUEM 3TON CyMMBI U BBIBECTH €€ HOMED Ha DKPaH.

7. B npsmoyronpHoit MaTpuie pazmepom M*K, umeromeit ums MA coaepkatbes Liembie
yucia. M- uucio ctpok, K- gncio cronbuos. BBectu aneMeHTh MaTpHIbl ¢ KiaBuaTypsl. Omnpe-
JIEIUTh U BBIBECTU HA 3KPaH CyMMY JIEMEHTOB B KaXKa0M cTouone. OnpeaenuTs cToaoer ¢ MaK-
CUMAaJIbHBIM 3HAYEHHUEM ITON CYMMBI M BBIBECTH €70 HOMED Ha DKPaH.

8. B mpsmMoyronbHO# Matpuiie pazmepoM M*K, umeromeit umst M conepkarbest 1elTbie
yucia. M- gucio ctpok, K- grcno cronbuos. BBectu sneMeHTs MaTpuIlbl ¢ Ki1aBuaTypsl. Onpe-
JIEIUTh U BBIBECTH Ha SKpaH CyMMY 3JIEMEHTOB B KaKIoM ctoslue. OnpeneianTb CToa0el ¢ Mu-
HUMMAaJIbHBIM 3HAYEHHUEM 3TOM CYMMBI U BBIBECTH €r0 HOMEP Ha SKpaH.
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9. B npsimoyronsHO# MaTpuile pazmepom M*K, , umeromeit umsa MM coxaepxaThbes 1ie-
able yucia. M- uucno ctpok, K- uncno cronbuos. BBecTn 31eMeHThl MaTpUIbl C KIaBUATYPBHI.
Onpenenuth U BBIBECTH HA DKpPaH CyMMY IOJIOKUTEIbHBIX 3JIEMEHTOB B KaxaoM cToidue. On-
pENeNIUTh CTOJI0EL C MAKCUMAIbHBIM 3HAYEHUEM 3TOM CYMMBI M BEIBECTU €r0 HOMEpP Ha SKpaH.

10. B npsamoyronbHOit MaTpuie pazmepom M*K, umeromieit umst MAM coznepkaThbes 11e-
able yucna. M- uucno crpok, K- uncno crosnbros. BBecT 31eMeHTBl MaTpHIlbl C KJIABUATYPBI.
OnpenenuTs U BEIBECTH HA IKPAH CYyMMY OTPULIATENBHBIX 3JIEMEHTOB B KaKJ0M cTojbue. Ompe-
JIeNIUTh CTOJI0EL C MUHMMMAJIbHBIM 3HAaYEHUEM 3TON CyMMBbI U BBIBECTH €r0 HOMEp Ha SKpaH.

11. B xBagpaTtHoii Matpuue pazmepom K*K, nmeromeit ums MA coxepkaThCsi LieNble
yuciaa. K- uncno ctpok u cronbuoB. BeecT sneMeHThl MaTpulbl ¢ Ki1aBuaTypbl. OnpenenuTs u
BBIBECTH Ha KpaH CyMMY IOJOXHUTEIbHBIX JJIEMEHTOB B K&KAOM cToione. Onpenenurs cTosdern
C MMHMMAJIbHBIM 3HAYE€HUEM 3TOM CyMMBI U BBIBECTH €0 HOMEP Ha JKpaH.

12. B xBagpatHO#i Matpuue pazmepom T*T, umeromeid umst MKA, conepxaThbCsl LieNble
yucaa. T — 4uciIo cTpoK U cTo010B. BBeCcTH 351€eMeHThI MaTpHULIbl ¢ KiIaBUaTypbl. ONpenenuTs 1
BBIBECTH Ha 9KpaH CyMMY OTPHIIATEIBHBIX JIEMEHTOB B KaXKJI0M cTojone. Onpenenuts cToioerr
C MAaKCUMAaJIBHBIM 110 MOJYJIIO0 3HAYEHHEM 3TOU CYyMMBI M BBIBECTH €TI0 HOMED Ha DKPaH.

13. B xBagpatHo#i Marpuue pazmepom T*T, umeromeit umst MKA, cogepkarscs mesbie
yuciaa. T — 9uciao cTpok U cTosn01oB. BBecTH 351eMeHThl MaTpullbl ¢ KiIaBuaTypbl. OnpenenuTs 1
BBIBECTH Ha 3KPAH YUCIIO FJIEMEHTOB paBHBIX | B Kaxkaoi cTpoke. OnpeaenuTs CTPOKY ¢ MaKCH-
MaJIbHBIM YHCJIOM €VHMUIL U BBIBECTH €€ HOMEP Ha DKpaH.

14. B xBagpaTtHO#i Marpuie pazmepom T*T, umeromnieid umst MKA, comepxarbes mesbie
yucia. T — 9uciao cTpok U cTosiOoB. BBecTH 31eMeHThl MaTpullbl ¢ Ki1aBuaTypsl. OnpeaenuTs u
BBIBECTH Ha 9KpaH CyMMY OTPHIIATEIbHBIX JIEMEHTOB B KaXKJI0M cTojone. Onpenenuts cToioerr
C MMHMMAJIbHBIM 110 MOZYJIFO 3HAYE€HNUEM 3TOM CYMMBI U BBIBECTH €0 HOMEP Ha DKpaH.

15. B kBagpaTtHO# Matpuiie pasmepom M*M, umeromieid umst MKM, comepkarbcs memnbie
yuciaa. M — 4uciio CTPOK U CTOJIOLOB. BBecTH 351eMeHThI MaTpuUllbl ¢ Ki1aBUaTypbl. ONpenenTs 1
BBIBECTH Ha SKpPaH YHUCIIO JIEMEHTOB paBHbIX 1 B KaxJ0# cTpoke. OnpeaenuTb CTPOKY ¢ MUHH-
MaJIbHBIM YHCJIOM €VHMIL U BBIBECTH €€ HOMEP Ha DKpaH.

16. B xBagpaTHO# MaTpuiie pazmepoM M*M, numeromeit mmst MHM, conepkarbest 1ienbie
yuciaa. M — 4uClio CTPOK U CTOJIOOB. BBecTH 351eMeHThI MaTpullbl ¢ KiaBUaTypbl. ONpenenuTs 1
BBIBECTH Ha SKpaH YHUCIIO JIEMEHTOB paBHbIX 0 B KaxJ0# cTpoke. OnpeaenuTs CTPOKY ¢ MUHU-
MaJIbHBIM YHCJIOM HYJIEBBIX 2JIEMEHTOB M BBIBECTH €€ HOMED Ha dKpaH.

17. B xBagpatHoil Matpuue pazmepom K*K, umeromeinr ums Ma, comepxarbes Lenble
yucia. K — ducno crpok u ctonduos. Beectu aneMeHThl MaTpulibl ¢ KiaBUaTypbl. OnpeaenuTs 1
BBIBECTH Ha 3KPaH YMCIIO IEMEHTOB paBHBIX ( B KaXkaoi cTpoke. OnpeaenuTs CTPOKY ¢ MaKCH-
MaJIbHBIM YHCJIOM HYJIEBBIX 2JIEMEHTOB M BBIBECTH €€ HOMEP Ha DKpaH.

18. B kBagpatHO# Matpuiie pasmepom M*M, nmeromierd umst MKM, comepkarbcs memnbie
yuciaa. M — 4uClio CTPOK U CTOJIOOB. BBecTH 351eMeHThI MaTpHUIibl ¢ Ki1aBUaTypsl. OnpenenuTs 1
BBIBECTH Ha AKpaH MHUHUMAJbHBIA 3JIEMEHT B KaxJ0u cTpoke. Onpenenutb CTPOKY C MaKCH-
MaJIbHbIM 3HAYEHHUEM U3 HallICHHBIX MUHUMYMOB U BBIBECTH €€ HOMEpP Ha DKpaH.

19. B kBagpatHO# Matpuiie pasmepom M*M, nmeromieid umst MKM, comepkatbcs membie
ymcia. M — 4ucio CTpoK U cToi010B. BBecTH arieMeHThl MaTpHIlbl ¢ Ki1aBHaTypbl. OnpeaenuTs u
BBIBECTH Ha DKpPaH MAKCHUMAJIbHBIN 2JEMEHT B KaxKI0W cTpoke. OnpenenuTb CTpOKY C MHHH-
MaJIbHbIM 3HAYEHHUEM U3 HallJICHHBIX MAaKCUMYMOB U BBIBECTH €€ HOMEp Ha dKpaH.

20. B npsamoyronbHoil Matpuie pazmepom M*T, umeromeit umss MTM, conepxkarbes 1e-
able yncna. M — yucno crpok T- yncno cronbios. Beectu 31eMeHTh MATPUIIBI C KIaBHATYPHI.
Onpenenuts ¥ BBIBECTU HA SKpaH MUHUMAJIbHBIN 2JIEMEHT B KaX10i cTpoke. Onpenenurs cTpo-
Ky C MaKCUMaJIbHBIM 3HaYEHHEM U3 HalJICHHBIX MUHUMYMOB U BBIBECTH €€ HOMEp Ha KpaH.

KoHTpoJibHBIE BONIPOCHI

1. Yro Takoe «MacCuB», «OJICMCHT MaCCHBa», «MHICKC 2JICMCHTA MaccuBay?
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[Touemy MaccuB sIBIIsI€TCS CTPYKTYPUPOBAHHBIM THIIOM JaHHBIX ?
Kakoro tuna Moryt ObITh 3JIEMEHTHI MaccHBa?
Kakoro tuna MoryT ObITh HHAEKCHI 3JIEMEHTOB MaccuBa?
Kakue npocTele TUITBI JAHHBIX OTHOCATCS K MOPSAIKOBBIM?
Kak 00BsBUTH 01HOMEPHBIH LenouncienHsiii MaccuB A u3 100 snemenToB?
Kak onpenenuts KOJMYECTBO siUeeK MaMATH, OTBOAMMOI 101 MacCuB?
Kakue cymecTByoT criocoObl 3aMI0JTHEHUsT OJHOMEPHOTO MaccuBa’?
3anumure GparMeHT KoAa nporpaMMsel Ha si3bike Ilackanp 1 3amonHeHus: MaccuBa
50 yncnamu ¢ KJIaBHATYPHI.

10. Kak opranuzoBathb nepedop BceX 3JIEMEHTOB OZHOMEPHOI0 MaccuBa’?

11. 3anmummre gparmMeHT Koaa mporpaMMsel Ha si3bike Ilackans mis nepedopa Bcex aiie-
MEHTOB MaCCUBAa U MOJICUETa UX CYMMBI.

12. 3anumure CHHTAKCUC OOBSIBICHUS IBYMEPHOTO MaccuBa pazmepa 50x50 Bemrect-
BEHHOI'O THUIIA JaHHBIX.

13. 3amummre MporpaMMHBINA OJIOK JJIsl 3aIIOJTHEHUS IBYMEPHOTO MacCHBa BEIECTBEH-
HBIMH YHCJIaMU C KJIaBUATYPBHI.

14. 3anumure nporpaMMHBIM OJOK ISl 3alI0JIHEHUS IBYMEPHOI'O MacCHBa YHCIaMHU U3
nuarnasoHa oT -20 10 20 ¢ moMoIbo reHeparopa ciiy4yaiHoro yucia.

15. 3anumure nporpaMMHBINA OJIOK AJIs 3alIOJIHEHUS IBYMEPHOI'O MaccHBa YMCIaMH I10

bopmye:

CoOoNORAWN

alfi,j=(@i+j)2.

16. 3anumure mporpaMMHBINA OJIOK ISl BBIBO/IA AJIEMEHTOB JIBYMEPHOT'O MacCHBa B BUJIE
MaTpPHIIBL.

17. Kaxoii 6510k MO3BOJSIET OCYIIECTBUTH Mepebop BCeX 3IEMEHTOB ABYMEPHOI'O MacCH-
Ba?

18. MoXHO 71 BBIMIOJHATH 00XOJ JABYMEPHOI'O MAacCHBa, OPraHU30BAaB BHEUTHUI IMKII
0 CTOJIOIaM, a BHYTPESHHUN — IO CTpoKam?

19. Ienecoobpa3Ho 1M HCHOIB30BATh BIIOKEHHBIE ILUKIIBI, €CIH COBEpIIAeTCs 00XO0J
TOJIBKO TJIABHOM JMaroHaiu KBaJpaTHOW MaTpullbl? OnHON cTpoku MaTpuilsl? OgHOTO cTONI0IA
MaTpHIbI?

20. Tlpwm permeHnn Kakux 3a/1ad yI00HO HCIIOJIB30BATh JABYMEpHBIE MaccuBhbI? [IpuBeamn-
T€ TPUMEPBHI.
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JIABOPATOPHAS PABOTA Ne 6.
CHUMBOJIbI U CTPOKHA

Llenwv pabomwi: GopMupoBaHUE COBOKYITHOCTH 3HaHUN 00 OCOOCHHOCTSIX OpraHU3aIlMH PaOOTHI
C CUMBOJIaMU U CTPOKAMH; OBIIAJICHHE MPAKTUYCCKUMHU HABBIKAMHU Pa3pabOTKH, MPOTPaMMHUPO-
BaHUs BBIYUCIUTEIHHOTO MPOIECCca C UCMOJIb30BAHUEM CUMBOJIOB U CTPOK; YMEHUI aHaIH3UPO-
BaTh UCXOJHbBIC JJAHHBIC 33]]a4H; TIOJIYYCHHE TaJTbHEUIINX HABBIKOB IO OTJIAJKE U TECTUPOBAHUIO
POrpaMMbl; YMEHHI 0hOpPMIISTh PE3yNIbTaThl CBOCH NEATEIBHOCTH B COBPEMEHHOM O(GHCHOM
MakKeTe U apryMEeHTUPOBATh UX.

TeopeaneCKnﬁ mMarTrepuaJl

CumMBOJIBI

MHOXECTBOM 3HAYCHHH CTaHIAPTHOIO CHMBOJIBHOTO THIA Char sBISIOTCS CHMBOJIBI,
yrnopsiiodeHHble coraacHo konoBoit Tabmune ASCII. KaxxnoMmy cMMBOIY NMpUMTUCHIBAETCS LIET0€
yuciio B quana3one 0 ... 255. DTo 4mcio ecTh Ko BHYTPEHHETO MPEACTABIICHUSI CHMBOJIA.

Onucanue Tuna

[lepemeHHbIE CUMBOJILHOTO THIIA JTOJKHBI OBITh OOBSBIEHBI B pa3jieie OMUCAHUsS C IO-
MOUIIBIO KOHCTPYKIIMU BHIA

<ums> : char;

Hanpuwmep:

Var

t: char;

sl,s2: char;

CuMBOJIbHBIE KOHCTAHTHI 3aITUCBHIBAIOTCS B anocTpodax, Hanpumep b’ , 7 2/ .

[Ton mepeMeHHbIe U KOHCTAHTBl CAMBOJILHOTO THUIIa OTBOAUTCS 1 OaliT mamsTu.

Onepaunu ¢ CUMBOJIAMH

[IepemeHHbBIE CUMBOJIBHOIO TUIIA MOTYT IIOJy4aTh CBOU 3HAYEHUS KaK B pe3yJIbTaTe Olle-
pauuu TpHCBAaWBaHMs, TaK M TMOJYyYUTh 3HAYEHWE C TOMOIIBIO Mporeaypsl BBojga Read wiam
ReadIn. B npuBeneHHOM HIDKE TPUMEPE UCTIONB3YIOTCSA 00€ 3TH BO3MOYKHOCTH.

Var a,b,otv:char;

BEGIN
a:="a’;
b:="b’;

Write (‘'Bel xO0THMTe 3aBepumMTh paboTy C Oporpammon?’) ;
Read (otv) ;
Writeln (‘Bam orBeT:’,0tVv);

END.

Tak kak nepeMeHHas OtV oOBbsiBIeHa KaK CUMBOJIbHAS, TOCTATOUHO BBECTH OJHY OYKBY.
Ecnu Oyner BBeeHO HECKOIBKO CHMBOJIOB (Hampumep, ‘lla’ ), TO mepeMeHHas otv MOJIy4uT
3HAYE€HUE TOJIBKO IEPBOTO CUMBOIAa — ‘I’ .

[TepemeHHbBIE CHMBOJILHOTO THITA MOKHO CPaBHHBATh MEXKIy co00i. CpaBHEHHE OCHOBA-
HO Ha TOM, YTO Ka)XJIOMy CUMBOJIYy TMIOCTaBJICHO B COOTBETCTBHE HOMEp KOJia B TaOIHUIE KOJIOB.
Hampumep, ‘0’<’I’<...<’9’< ... A’<B< ... <72’ <’a’<b'< ... <72 <’A<PB< ... <’ <
‘aA’<’0’<...<’sa.

Kon BHyTpeHHETro mpeACcTaBIeHUsI CHMBOJIA MOKHO TIOJIYYUTh C TIOMOIIBIO CTaHIAPTHON
dbyakun Ord(<cuMBOI>), KOTOpasi 1O 33JaHHOMY CHUMBOIIY BO3BpallaeT ero koj. Hampumep,
Ord(’b’) BepueT 3HaueHue 98.

U naoboport, ecnu B mporpamme HY>XKHO MO KOAY MOJTYYUTh CUMBOJ, TO MOKHO HCIIONb-
30BaTh BCTpoeHHYIO (yHKOuio Chr(<kom>) wimm #<kom>, re <KOoa> — 3TO HOMEpP CHMBOJA B
tabnuie koaoB. Hampumep,
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Chr (98) wm #98 — 310 cumBoO b;

Writeln( ‘Mo’, #115, #99, Chr (111 ), Chr(119)) -dKBUBAJICHTECH
oreparopy Writeln ( ‘Moscow’);

OtMetum, uyTo cCUMBOJIBI ¢ KojoM 0...31 oTHOcATCS K ciaykeOHbIM. Eciii 3TH KO/BI HC-
MOJIb3YIOTCS B CHMBOJIbBHOM TEKCTE MPOrpaMMbl, OHU CUMTAIOTCS Mpobenamu. B omepartopax
BBOJIa — BBIBOJA OHU MOTYT HMETh CaMOCTOsITeIbHOE 3HaueHwe. Hampumep, omeparop
Writeln (#7) — BBI30OBET BbIJa4y 3BYKOBOI'O CUTHAJIA KOMIIBIOTEPA.

MaccuB CHMBOJIOB

Tak:ke Kak ¥ 4Kciia, CAMBOJIbLHBIC JaHHBIE MOXKHO O0BEIUHATh B MACCHUBEL.

[TycTth, HApUMep, mporpamMma J0HKHA BBOAWTH C KJIABHATYphl (aMUIUHU JIFOACH. DTO
BBITIOJIHSIETCS] TTYTEM BBOJIa MOCJIEA0BATEIbHOCTH CUMBOJIOB B CUMBOJIBHBIN MaccuB Fam[l..n],
JUTMHA KOTOPOTO BHIOMPAETCS PaBHOW KOJIMYECTBY OYKB camoi IiauHHON (pamumnmu. BBom sme-
MEHTOB MAacCCHBa MOKHO BBIMOJHUTH KaK OOBIYHO C MOMOIIBIO ONEpPaTOpa IUKIIA CO CYETUUKOM,
Harpumep:

For i:=1 to 15 do read(Fam[i]);

[Ipu 3TOM Ha KiIaBHaType Hag0 HabupaTh Bce 15 CUMBOJIOB, Jlaxe €CIIU 3TO MPOOEbI,
MOKa OTIEPaTOp IHUKJIA HE 3aBEPIIUT CBOIO padoTy.

IIpumep 1. Hanucats mporpamMmy asisi BBoja (paMIIIMU C KJIaBUATYPbl U XpaHEHHUS CUM-
BOJIBHEIX JaHHBIX B MAacCHBE.

Pemienume.

PROGRAM FAMILIA;

Const n=15;
Var Fam:array[l..n] of char;
i:integer;
BEGIN
1:=0;
While Fam[i1] <> #32 and (i<n) do
BEGIN
i :=1+1;
read (Fam[i]) ;
END;
Writeln; Writeln (‘mnuHa BBEeIEeHHOM CTPOKM’ ,1i)
END.

31ech mpeanoaaraeTcs, 4ro JiuHa (aMuiIny He mpeBbimaeT 15 cumBonos. B ciyuae 6o-
Jiee KOPOTKUX (haMUIIUii BBOJ MOYKHO MIPEPBATh, €CJIM BBECTH CHMBOII mpoderna ( ero kox — 32 ).

Crpoxn

Tun string B s13b1ke Pascal mmpoko ucnonb3yercs 11 00pab0TKHU TEKCTOB, MPU CO3AaHUN
0a3 TaHHBIX, THPOPMAITMOHHBIX CUCTEM U T.I. OH BO MHOTOM OJIM30K K OJTHOMEPHOMY MAaCCUBY
cumBoioB array[0..N] of char. Ho ecTs u cymiecTBeHHass 0COOEHHOCTh: B OTJIMYUE OT MacCHBa
CHMBOJIOB JIJTHA CTPOKH (T.€. KOJTMIECTBO CHMBOJIOB) MOKET H3MeHAThCs OT O 10 255.

Takum 00pa3zoM, TUT string — MOCIEA0BATEIHHOCTD JIFOOBIX CHMBOJIOB MEPEMEHHOM JTH-
HBI, HE MPEBbIIAONIEN 255 CHMBOJIOB.

Onucanue THIA

CTpOKOBBIN THI OOBSIBISETCS C TOMOIIBI0O KOHCTPYKITUU BUJIA

<mms> : string [N],

rjie <uMs> — UMs onuckiBaeMoii nepemenHoi; N — renoe unciio (0 6 N & 255) — makcumansHOe
KOJIMYECTBO CUMBOJIOB B JIAHHOW CTpoKe. 3HaueHue N MOXKHO HE yKa3blBaTb — B 3TOM CIIy4ae
JUTMHA CTPOKH I0JIaraeTcs MakCUMajabHO BO3MOXKHOM, T.€. paBHOMU 255.

[Ipumep onrcanust NEPEMEHHONW CTPOKOBOTO THIIA:

Var

S1l: string;

S2: string[25];
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3HayeHHEe CTPOKOBOM KOHCTAHTHI 3aKJI04aeTcsl B KaBbluku. Hanmpumep, BacunbseB’ — 310
CTPOKOBasi KOHCTaHTa. Ee MOXHO MCIOoIb30BaTh B BbIpakeHUsaX. Hampumep, Tak:

Sl:= ’'BacuneesB’;

Write (' 3Ty nporpammy coumHmmn ', S1);

ITon ctpoky Beigensiercss N+1 Gaiit mamsaru. [lepBbrii 6allT ciry:xeOHBIN, OH UMEET HH-
nexkc 0 U comepXUT CUMBOJI, MOPSAIKOBBIM HOMEpP KOTOpPOro (KOJ) paBeH 3HAUECHUIO TEKYIIeH
JUTMHBI CTPOKH. [1epBbIif CHMBOJ CTPOKHM 3aHMMAET BTOPO OaiiT u mmeeT nunaexc 1 u T.1.

Onepanum co cTpoKamMu

Hoctyvn K dnemenTam crpoku. Ctpoka B si3bike Pascal TpakTyeTcs kak 1enoyka CHMBO-
noB array [0..N] of char, mosTomy k 1000MYy CHMBOIY CTPOKH MOXHO OOpaTUTHCS KaK K dJe-
MEHTY TaKOro MacCuBa, HaIIpUMeEp:

Var St:string;

if St[5]="A’" then . .

Tekymyro (hakTU4ecKyr0) JIMHY CTPOKH MOYKHO ONPEIEINTh Tak: 1) HCIOJIp30BaTh MH-
dbopmaruio u3 nepBoro (ciyxedHoro) Oaita ctpoku ¢ nomoiubio ¢ynkmuu Ord(<ctpoxa>[0]);
2) IPUMEHUTDH CTaHIapTHYIO QyHKIHI0 Length(<cTpoka™>), koTopasi BO3BpaIlaeT ej0e YUCIO —
JUIMHY COOTBETCTBYIOIIECH CTPOKH.

Ipumep 2. Hamucatp nporpammy, B KOTOPOH C KJIaBHATyphl BBOAMTCS HEKOTOpas (a-
MUJTHSI, @ BBIBOJISITCS €€ UIMHA U TepBas OyKBa.

Pemenue.

Program Family;

Var Fam:string;

n:integer;
s:char;

BEGIN

Write (' Beeoure odamuimo — ') ;

Readln (Fam) ;

N:=Ord (Fam[0]) ;

s:=Fam[1l];

Writeln (‘Oamua oamunuu — ' ,N, ' nepmasa dbykea — ', s);

END.

Onepanus ciaoxenus (cuenjeHus) crpok. [Ipy BeIMONMHEHNWH 3TOWM omepanuyd Havyajio
CTPOKHM, UIYILEH MOCIIE 3HaKA «T», MIOJCOCAUHSIETCA K KOHILy CTPOKH, YKa3aHHOW 1O 3TOT0 3Ha-
Ka. AHaJOTHYHBIA pe3ynbTaT Bo3BpamaeT GyHkius Concat (<cmucok ctpok™>). Ecnu miunHa
CLUEIUICHHON CTPOKH MPEBBIIAET MAKCUMAJIbHO JONMYCTUMYIO IJIWHY N, TO JUIIHAE CHUMBOJIBI
otOpaceiBatoTcs. Huke B kadecTBe mpuMmepa MPUBOAUTCA (PparMeHT MpOrpaMMbl, B KOTOPOM
BBITIOJIHAETCS] ONIEpaLUsl CIIOAKEHHUS.

A:='"nporpam’ ;

B:='upora’;

C:="Hue'’;

D:=A+B+C;

Write (D); {BeEIBEHmeTCS CJIOBO ‘mporpaMmupoBaHue’ }

Onepauusi cpapHenus cTpok. Oneparnuu cpaBHeHus (=, <>, <, >, >=, <= ) BBIIIOJHS-
FOTCSl HaJl ABYMS CTPOKaMHU MOCHMBOJIBHO, CJIEBA HAIPAaBO C YYETOM BHYTPEHHETrO KOJa CUMBO-
noB. Ecnin oJ1Ha cTpoKa MEHbLIE APYroM IO JUIMHE, HEAOCTAIOIINE CUMBOJIBI KOPOTKOW CTPOKHU
3ameHsitorest 3HaueHueM Chr(0) , T.e. CHUMBOJIOM C HAaMMEHBITUM KOAOM. EcCiii B OJMHAKOBBIX
MO3UIUSAX CPABHUBAEMBIX CTPOK HAXOJSATCS pa3Hble CUMBOJIBI, OOJBIIEH CUUTACTCS Ta CTPOKA, Y
KOTOpPOW B 3TOW MO3WIIMH HAXOJWTCS CHMBOJ ¢ OonbmuM Koaom. Hampumep, 'Mariya’ >
’Marina’, a ’Bacs’>’Bacunmii’.

Konupopanue cumBoJioB u3 crpoku. Oynkuus Copy(<cTpoka>, <Homep>, <KOJIH4e-
CTBO>) BO3BpallaeT MOJACTPOKY 3aJaHHOW <CTPOKK>, HAUMHAIOLIYIOCS B IO3MUIMH, YKa3aHHOU
<HOMEPOM> U COJAEPKAIIYIO 3aJJTaHHOE <KOJMYECTBO> CUMBOJIOB. Hanmpumep,
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Write (Copy ( ‘MHbOopMaTUKa’ ,3,5); {BHIBOOMTCS CJIOBO “dopma”}.

Ilouck. BCTABKA W viajeHue B cTpokax. Pynknusa Pos (<momcTpoka>, <cTpo-
Ka>) MNPOU3BOJUT MOUCK <MOJCTPOKH> B <CTPOKE™> M BO3BPAIA€T HOMEP CUMBOJIA <CTPOKH>, C
KOTOPOTO HAaYMHAETCS <MOJCTPOKAa™>, WM HOJIb — €CJIM YKa3aHHON <MOJACTPOKH™> HET B <CTPO-
ke>. Hanpumep,

N:=Pos (‘'3a’,’pozapuit’); {pe3ynabrar: N=3}.

IIpouenypa Delete (<cTpoka>, <HOMep> ,<KOJIMYECTBO>) YJaIsieT U3 <CTpo-
KW> 3aJJaHHOE€ <KOJMYECTBO> CUMBOJIOB, HAUYMHAs C MO3MIMH, YKa3aHHON <HOMepom>. Hampu-
MEp,

Delete (‘pozapunt’,5,3); {pesymabTaT npoluenyps — ‘poza’}.

IIpouenypa Insert (<mozmcrpoka>,<cTpoka>,<HOMEp>) BCTaBICT 3aJaHHYIO
<HOJCTPOKY> B <CTPOKY>, HAUMHAs C ITIO3ULINH, 3aJaHHON <HOMEpPOM>.

Insert (‘Pascal’,’Turbo ’,7); {PesynpTar npouenmypel — ‘Turbo
Pascal’}.

B cnenyromem Hmke mpuMepe B CTpOKe S MOACTpoka ‘Oenblif open’ 3aMeHseTcs MoJ-
CTPOKOM ‘Oenblii 1edenp’.

N:=Pos(’ ’,S); {onpemenmnu HOMEP CHMMBOJIA NOIOCTPOKM B CTPOKE
S}

Delete(S,N+6,4); {ymamngeMm cjoro ‘opeji’ B ccTpoke S}

Insert (' nebennp’ ,S,N+6) ; {BcTarngeM momcTpoky ‘iebenbp’ B
CTPOKY S,HaurHas C no3uumy N+6} .

Ipumep 3. BoiBecTu Ha SKpaH 3a1aHHYIO0 CTPOKY B 00paTHOM MOPSIJIKE.
Penienue.
Program Reverse;
Var S:string; {obpabaTeiBaemas CTpOKa}
I:byte; {nepemeHHas LUKIA}

Begin

Write (‘'BBEemuTe CTpPOKy: ‘);

Readln (S) ;

For i:=Length(S) downto 1 do Write(S[i]):
End.

YnpaxneHus

1. Hanwucars nporpamMmmy, B KOTOPO¥:

a) TI0 33JJaHHOMY CHMBOJTY BBIBOJHMTCSI €70 BHYTPEHHHUHN KO/T;

0) 10 331aHHOMY KO/IY BEIBOJTUTCS COOTBETCTBYIOIIINI €My CUMBOJI.

2. Hammcatp mporpamMMy, B KOTOpOW BBOJSATCS Bamm gamummsi, iMst ¥ OTYECTBO, MO
CUMTBIBAIOTCS JIJTMHA BBOJIUMOTO TEKCTA M CKOJIBKO Pa3 B HEM BcTpeyaercs OykBa “o”.

3. Hammcatp nmporpamMmmy, B KOTOPOH OJHOHW CTpOKOW BBOJATCS Bamm <damumms™>,
<HUMS> 1 <OTUYECTBO>, a BEIBOJUTCA cOOOIIeHNe 3 ApaBCTBYiiTe, < MMs > < 0T4ECTBO >!”.

4. Jlanel nBa cioBa. OnpenennuTh, CKOJIBKO HAYIBHBIX OYKB IIEPBOTO CJIOBA COBIAACT
C Ha4YaJIbHBIMU OyKBaMH BTOPOTO CJIOBA.

BapuaHThl caMOCTOATENbHBIX 3aJaHUM

1. [dano HazBanue pyTO0IBHOTO KiTyOa. HameyaTaTh ero Ha SKpaHe «CTOJTOMKOMY.

2. CocraBuTh nporpammy, GOpMHUPYIOLIYIO CTPOKY, COCTOSIIYIO U3 JIF0OOT0 33JaHHOTO
KOJINYECTBA JIFOOBIX OJIMHAKOBBIX CHMBOJIOB.

3. Jlano npennoxxenue. Harneyarath Bce ero OyKBHI H.

4. Jlan tekct. [Togcuntath 00IIee KOMMYECTBO «+» U «-», COACPIKALIIXCS B TEKCTE.
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No o

8.

Han. Tekct. OnpenenuTh, CKOJbKO B HEM MPEIJI0KEHUM.

Hano npemnoxenue. OnpenenuTs, CKOJIbKO B HEM IJIaCHBIX OYKB.

Jano npemnoxenue. OnpenenuTh, KAKUX OyKB B HEM OOJIBbIIIE: M WIIH H.

Hano npenoxxenue. OnpeaenuTb, €CTh U B HeM OykBa a. B cirydae mosioxxuTenpHo-

ro OTBETA HAWTHU TAK)KE ITOPSAKOBBII HOMED IIEPBOM U3 HUX.

9.

Jano npeqnoxenue. OnpenenuTb KOJIMUYeCcTBO OyKB H, MPEIIIECTBYIONUIUX MTEPBOi

3aIATON MPEIJI0KEHUSA.

10.

I[aHa IoCJICI0BATCIIBHOCTD CJIOB. HpOBepI/ITB, IMIpaBUJIbHO JIX B HeH 3anycaHbl 6yK'

BOCOYETaHMS Ya U 1a. MlcrpaBUTh OIIHOKH.

11.

Jano npenioxeHue, B KOTOPOM UMEIOTCs ofHa OykBa ¢ 1 oaHa OykBa T. Ompene-

JINTh, KaKas U3 HUX BCTPEHACTCS PAHBIIC.

12.
13.
14.
15.
16.

No gkrwbdPE

Jano npennoxenue. Bce OykBbl € B HEM 3aMEHUTH Ha OYKBY H.

Hano npemnoxenue. Bee OykBbI, CTOSIIME HA YETHBIX MECTAX, 3aMEHUTD Ha «-».
Jano npennoxenue. 3aMEHUTh B HEM BCE BXOXKJEHHs OyKBOCOUYETaHUS J]a HA HET.
Hano cioBo. [loMeHSATh MECTaMu €ro BTOPYIO U MATYIO OYKBBHI.

Jano npeqnoxenue. Y 1anuTh U3 HETO Bce OYKBBI 0, CTOSAIIUE HA YETHBIX MECTaX.

KonTposbHbIe BONIPOCHI

Kaxkue onepauny MOXHO BBIIIOJIHATH HAJl CHMBOJIbHBIMHU CTPOKAMM?

YKakuTe cTraHgapTHbIC (YHKIIUU JJIs1 pa0OTHI ¢ CAMBOJIEHBIMH CTPOKAMH.

Jlns yero npenHa3HaueHbl BCTpoeHHbIe GyHKIMU ord, chr, B [Tackane?

Kakoe MakcuManbHOE KOJIMUECTBO CUMBOJIOB MOXKET COJEPKATh CTpOKa?

Kak y3HaTh TEKyIIyIO IJIUHY CTPOKHU?

Kakoe 3na4uenme Bo3BpaTuT QyHKIUSA pos ('name', 'My name is Ivan')?
Kakue cymecTBytoT PyHKIIMN U TPOLEAYPHI 7151 paOOTHI CO CTPOKAMHU?
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JIABOPATOPHAS PABOTA Ne 7.
DOANJIBI

Ilenwv pabomur: hopMUpoBaHHE COBOKYMHOCTH 3HAHMHA 00 OCOOEHHOCTSX OpraHHU3aliH
paboThl ¢ (aiinaMu; OBIAJCHHE MPAKTUYECKHMMU HABBIKAMU Pa3pabOTKH, MPOTrPaMMHUPOBAHHS
BBIUKCIIUTENIBFHOTO IpoLiecca C HMCMOJIb30BaHUEM (DAiioB; YMEHHMI aHAIU3UPOBATH HCXOJHBIC
JaHHbBIE 3a/1a4yM; MOJIyYE€HUE NAJIbHEHUIINX HABBIKOB 110 OTJIAJKE U TECTUPOBAHUIO IIPOIPAMMBI;
yYMEHHH 0pOPMIIATH pe3yNIbTaThl CBOCH EATEILHOCTH B COBPEMEHHOM O(HCHOM MaKeTe U apry-
MEHTHUPOBATh UX.

TeopeaneCKnﬁ mMarTrepuaJl

[Ton daiinamu Oyaem MOHMMATh UMEHOBAHHYIO 00JIaCTh BHEIIHEH MaMsTH KOMITBIOTEDPA,
IpeJHA3HAYCHHYIO JJIs JI0JIFOBPEMEHHOIO0 XpaHEHMs Mporpamm, JaHHbIX W mp. JlroOoi ¢aiin
UMEET TPU OCHOBHBIX OCOOEHHOCTH:

1) y Hero ecTb uMsi;

2) OH COJEPXHUT KOMIOHEHTBI OJIHOTO THIIa, KOTOPBIN ONpe/ieNsieT U TUl (aiina;

3) miuHa Qaiina nepeMeHHa 1 OrpaHUYeHAa TOJIbKO eMKOCTBIO YCTPOWCTB BHEIIHEH mams-
TH.

dail10BbIN THII

@aiin B s3bike Pascal — CTpyKTypupOBaHHBIN THI JaHHBIX, COACPKAIIMN IMOCIEI0Ba-
TEJIbHOCTh KOMIIOHEHTOB 0J{HOro THNa. OH BO MHOI'OM IOX0 Ha MacCHBBI, HO €CTh U CYILECT-
BEHHast 0COOEHHOCTh — YHCJIO JIEMEHTOB (KOMITOHEHTOB) (aiiyia He (UKCUpyercs, T.€. AITUHA
¢aiina nepeMeHHa.

DneMeHTHI (aiisia 3amuChIBAIOTCS WM CUUTBHIBAIOTCS MOCIEI0BATEIBHO, IPYT 32 JAPYrOM
C MIOMOIIBIO YCTPOHCTBA, Ha3bIBa€MOIo ykazaTeneM ¢aia. B kaxaslii MOMEHT JOCTYHEH AJs
3aMycy WIM YTEHUSI TOJIBKO TOT JIEMEHT (aiiyia, Ha KOTOPbIM YCTaHOBJIEH yKa3aTelb.

@aiinoBble MepeMEHHbIE TAaKKe UMEIOT CIIEU(PHUECKYI0O OCOOEHHOCTh: HaJl HUMH HEJb3s
BBITNOJHATh HUKAKUE OINEpaliy, JOCTYMHbIE JJIs APYTUX THUIIOB JaHHBIX (HAIpUMeEp, CKIIaJbl-
BaTh, CPABHUBATh, IPUCBAUBATh U MP.).

Onucanue ¢ail10Boi nepeMeHHOM
DailsioBy10 EPEMEHHYIO MOXKHO ONUCATh OJHUM U3 TPEX CIIOCOOOB:
<pamn. nepem.> : file of <Tun>;
<pawmn. nepem.> : text;
<pammn. nepem.> : file;
3necy <barms. nepem.> — uMs (alIoBOM MEpeMEHHOM, oOpazyeMoe Mo IMpaBuUiiaM
a3p1ka Pascal;
<Tu> — TUI KOMIIOHEHTOB (aiina.
[TepBbliii cioco® ompenensieT Tak Ha3bIBAEMbIN TUNMM3UPOBAHHBINA (haiia (TUIT KOMIIOHEH-
TOB (haiina 3agaercss MporpaMMHUCTOM), BTOPOHM Ccr1ocoO — TEKCTOBBIN (aiii (ero KOMIOHEHTaMU
ABIIIIOTCS CTPOKH), TPETHI croco0 — HETUNU3UPOBAHHBIN (ailn (B 1aHHOW rjaBe Mbl €ro pac-
cMaTpHBaTh He Oyaem).
OtMmetumM, 9yTO TUI (paitia onpenenseT cnocod XpaHneHus nHGopMaIiu B daire.
[Tpumep onucanust GpaiaoBBIX NTEPEMEHHBIX:

var
fl : file of real; {»snemMeHTH Qalja — BelleCTBEHHLE
uycya}
f2 : text; {preMeHTaMM QaMjia ABJISITCS CTPOKMU}

HexoTopble cTaHaapTHbIE NPoUEeAYPbI M (PYHKIMHU 1JI5 (PAilJIOB BCeX TUIIOB
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JroOoit BHemHUH (aiis, HAXOIAMIUICS Ha BHEIIHEM HOCUTEJIE, CTAHOBUTCS JOCTYIHBIM
porpaMMe TOJIBKO MOCIE BBHITOTHEHUSI 0C000H MpoIeayphl

Assign( <bamn. nepem .> , <uMs BHem. ¢panma> );
3nech <pams. nepem.>— UMS IepeMEeHHOH (aiiIoBOro TUIMA, OIMCAHHOM B MIPOrpaMMe;

<yMs BHel. O®aria> — nojHoe uMs (aiijia Ha BHEITHEM HOCHUTEJIC.

[Ipouenypa Assign ycTaHaBIMBAeT OJHO3HAYHOE COOTBETCTBHE MEXKIy BHEIIHUM (aii-
J0oM 1 (pailioBo epeMeHHOM B JaHHOU mporpamme. Hanpumep:

var

font : text;

BEGIN

Assign (font, ’C:\ Mou mokymenTr\ I'pymnmna PIO-91\ Japyzna\
bob.pas ') ;

[Tocne Toro, kak (haitnoBas mepeMeHHash CBA3aHAa C BHEHMIHMM (haiiiom mpormemypoi
Assign, ¢aiin Hy)KHO MHULIUMPOBATh — YKa3aTh AJs JaHHOTrO (aillia HalpaBlieHUE Mepenayn
JTAHHBIX.

@aiin MOKHO HHUIIMMPOBATH:

- TOJIBKO JIJISl YT€HHUS;

- TOJIBKO ISl 3aIIHCH;

- JUISl YTE€HUS U 3alIUCH OJHOBPEMEHHO.

Nunnvanusg 1ias yrenusi. OcymecTBisIeTcsl CTaHAaApTHON PO Typoit

Reset (<pamn. nepem.>) ;

3necy <dpams. nepem.> — uMs (aillIoBON NMEPEeMEHHOM, ONMCAHHOW B MPOrpamMMme U
CBSI3aHHOW C COOTBETCTBYIOIIMM BHEUIHUM (haifjioM mpu moMouu npoueaypsl Assign. Ilpore-
nypa Reset OTKpPBIBACT CYIIECTBYIOMMMA (aitn s urenust. [Ipu 3ToM ykazaTenb ycTaHaBIMBa-
eTCsl Ha MepBBIN JIeMEeHT (aiina.

Nuyuuanms pis 3anucu. OCymecTBiIsieTcs CTaHAapTHOW TpoLEeaypoi

Rewrite (<pamn. nmepem.>) ;

3necy <dparisi. mepem.> — TO XKe, UTO U B IpeaplayleM ciy4dae. [Ipouenypa oTkpbiBa-
eT HOBbIN Qaiin. Ecau ¢aiin ¢ 3TUM UMeHeM yxke CYIIEeCTBYET, TO BCE €ro 3JE€MEHThl YHHUTOXa-
10TCs (T.€. BHEIIHUI (haiin, yka3aHHBIHM B ponieaype Assign, CTaHOBUTCS “IyCThIM”).

3axpeiTue daiina. daiinel, OTKpITHIE (MHUIMUPOBAHHBIE) paHee MpolLeaypaMu Reset
WM Rewrite, nocsue 3aBepllieHUs ONEpaliy YTEHUS WM 3aIIMCH CIEAYET 3aKPBITh C TOMOLIBIO
pOLEAYpPbI

Close (<pamn. nepem.>) ;

OpHako CBS3b ¢ BHEIIHUM (ailyioM, ycTaHOBJICHHAs MpoLenypol Assign, Ipu 3TOM co-
XpaHseTcs.

Kounen gaiina. Kak yxxe ormeuanocs, onepaius 4TeHue-3anuch 1 (HaiaoB npoBoguTCs
MIO3JIEMEHTHO, MIPU ATOM yKa3aTellb (aiijia cBA3aH ¢ TeKylmuM sneMeHToM. CtannapTHas (QyHK-
Us1 JIOTMYECKOTO THUIIA

EOF (<pamn. nepem.>) : boolean;

BO3BpalllaeT 3HaueHue true, ecinu ykaszaTeslb TEKYyILIEro sjaeMeHTa (aiima HaxoIuTcs 3a
€ro MOCIEeHUM JIeMEHTOM U false B OCTalbHBIX CIydasx.

IIpumeuanue. [IpusHakom koHua (aiina sBisieTcs CIyXeOHbIH CHUMBOJI, Ha3bIBa€MBbII
eof u uMmeroni Kkox 26, T.e. — #26.

Yrenue u 3anuch panios

Yrenue ¢aiina

[Ton urenueM daitna MOHUMAaETCsl BBOJ JAHHBIX W3 BHEIIHETO (aiia, HaXOoIAIIerocs Ha
BHEIIITHEM HOCHUTEJIE, B ONEPATUBHYIO MaMATh KOMIIBIOTEPA.
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st urenus Qaitna B mporpaMmMe HEOOXOIMMO BBITIOTHUTH CIACAYIOIMINE ACHCTBUS (3/1€Ch
Y HWJKE MPEANONaraeTcs, 4o npoueaypa Assign yxe BbIIIOJIHEHA):
1) OTKpBITH C HOMOIIBIO MPOLENYPhl Reset daiii s uyTeHus;
2) Wcnons3ys nporenypsl Read wim Readln, BBECTH JaHHBIC IS YTCHUS:
Read (<dpamn. nepem.>, <cm. BBOZAa>) ;
Readln (<pamn. nepem.>, <cm. BBOZa>) ;
3nech <crm. BBOIA> — CIIUCOK BBOAA, COACpXKAIIUil OHY UK Oosee mepeMeHHbIx. Kommuect-
BO MIEPEMEHHBIX B CITMCKE BBOJIA HE JOJKHO MPEBBINIATH KOJIMYECTBO AJIEMEHTOB B (haie;
3) 3aKphITh C MOMOIIKIO TIponeaypsl Close daiin 1Is YTeHus.

3anucek paiia
[Ton 3anmuchio B (haiin moHMMAaETCsl BBIBOJ PE3YJIBTATOB MPOrpaMMbI U3 OTNIEPATUBHOM Ma-
MSATH KOMIIBIOTEpA HA BHEIIHEE YCTPOMUCTBO.
Jlist 3anucu ¢aiina B mporpaMMe He0OXO0UMO BBITOJIHUTH CIIEIYIOITUE ICHUCTBUS:
1) OTKpBITH C MOMOIIBIO MPOLIEAYPHI Rewr ite daii 1Is 3anmcu;
2) Wcnonp3yst mpoueaypsl Write win Writeln BRIBECTH JaHHBIC U3 IPOTPAMMBI:
Write (<dpamn. nmepem.>, <cmn. BHBOZA>) ;
Writeln (<bpamn. nmepem.>, <cm. BHBOZA>) ;
3nech <CIi. BEIBOIA> — CHMCOK BBIBOJA, COAECPKALINI KOHCTAHThI, IEPEMEHHBIE WUIIU
BBIPA)KEHUSI, 3aIIMChIBaeMbIe B (paii;
3) 3akphbITh C TOMOIIILIO TIpoLeAYphl Close (hai s 3aIKCH.
OtmeTHM, 4TO B ciy4yae TUIU3UPOBAHHOTO (paiina Tun ¢aiiiga M TUN JAHHBIX B CIUCKE
BBOJIa UJIM BBIBOJIA JOJIKHBI COBIIA/IaTh.
TexcroBblil paiii
TekcToBble (ailsibl UTPAlOT 0COOYIO POJIb HAa MPAKTHKE, TO3TOMY PacCMOTPUM HX 0c000.
Otu (aitnpl conepkaT HEKOTOPBIH TEKCT, KOTOPBIH COCTOMT U3 OOBIYHBIX CHMBOJIOB, OOBEIU-
HEHHBIX B CTpokH. CienoBaTenbHO, TEKCTOBBIN (paliia TpakTyeTcs Kak COBOKYMHOCTb CTPOK Ie-
pemeHHoU JunHBL. Kaxkaas cTpoka 3akaHUMBaeTCs ClieUalbHBIM TPU3HAKOM KOHIIA CTPOKH €0l,
KOTOPBIH MpencTaBiseT co0oil KOMOMHALMIO CiTy>KeOHbIX cuMBOJIOB #13 u #10. Kpome toro, B
KoHIIe (paiina, Kak u JUIs APYyruX (aiyioB, CTaBUTCS MpHU3HAK KOHIA (aiiyia eof — cumBoi #26.
HanomHuMm, 4To onrcaHue TeKCTOBOTo (aiiya uMeeT BUA:
<pamn. nepem .> : text;
Yrenue paiina
Ocy1ecTBigeTcs ¢ MOMOILBIO TPOLEYP:
Read (<pamn. nepem.>, <cm. BBOAA>) ;
Readln (<pamn. nmepem.>, <cn. BBOmA>) ;
3nech <cri. BBOZA> — NEpeMeHHble TMHAa char, integer, real, string.
[Tpouenypy Read yaoOHO McCIoNb30BaTh Ui BBOJA 4Hcel. B 3ToM ciydae BBOJIMMBIE
YHClia JOJKHBI OBITh OTAETEHBI IPYT OT ApYyra pa3ieiauTeNsiMU, B KaueCTBE KOTOPBIX MOXHO HC-
M0JIb30BaTh MPOOENbl, CUMBOJI tab, eol U HeKoTopble apyrue. B untaemoil ctpoke, coaep-
Kallled 4ucia, BbIAENseTCs odepeaHasi MOJICTPOKa (€€ KOHIIOM KakK pa3 CIYKUT pa3JeHTeNb),
KOTOpasi SBJIAETCS CHUMBOJBHBIM IPEJCTABICHUEM II€JIOT0 WM BEIECTBEHHOrO YHcia. 3aTeM
OHa Ipeobpa3yeTcsi BO BHYTPEHHMH (opMaT Yuclia U IPUCBAUBAETCsl COOTBETCTBYIOIIEH mepe-
MEHHOM B CITUCKE BBOAA.

IMpumep 1. Jonmyctum Bo BHemHeM ¢aiine C: \ Mou nokymenTs! \ m.dat’ 3anucaHsl Be-
niecTBeHHbIe yucia. HamucaTe nporpaMmy, KOTopas X CUUTHIBAET U MMOMEIAET B MACCUB JJTU-
Holi He 6osee 1000 31eMeHTOB.

Pemrenue.

Program Reading;

Const N=1000; {xoamuecTBO BBOIMMBIX UMCEJI}
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Var

F : text; {rexcroBem darni}
m : array[l..N] of real; {maccusn}
i : integer;
BEGIN
Assign(F, ’"C: \ Mom moxyMmeHTH \ m.dat’); {cBg3b C BHem.
dbanyiom}
Reset (F); {oTkpeiBaeM Galjyi Ha 4YTEeHHUE}
i:=1;

{urenne m3 Qarniyila B MACCUB}
while not EOF (F) do

begin
Read (F,m[1]); {uTeHme i-T70 »JjieMeHTa U3 Odarnma }
i:=1i+1
end;
Close(F); { 3axkpriBaeM OQanyu}

END.

[Tponienypa Readln BBINOJHAET T€ K€ JNEHUCTBUS, YTO M Ipoueaypa Read, HO mocie
YTEHUS OYEepeAHON CTPOKU U3 (ailia OCyIIeCTBIAETCS MEePexo] K Haualy CIeIyIoIIel CTPOKH.
Ee ymoOHO Mcnonb30BatTh ISl YTCHUS IMEHHO JaHHBIX CTPOKOBOTro THma. [lokakeM 3To Ha clie-
JYIOIIIEM TIPUMEDE.

IIpumep 2. Hanucate mporpammy, KOTOpasi CYUTHIBAET C BHEIIHETO (aiiia TeKCT U BbI-
BOJIUT €ro MOCTPOYHO Ha IKpaH.

Pemenue.
Program TextReading;
Var
F : text; {rTexcroBem odani}
s : string; {maccus}
name : string[20]; {mMsa BHewm. Qanja Ha IUCKe }
BEGIN

Write (' Beemure uMa danjia Ha IOUCKe, C KOTOPOIT'O UMTAETCH
TexcT' ) ;
Readln (name) ;
Assign (F, name); {cBa3b C BHemwHMUM O(aljoMm}
Reset (F); {oTkpelBaeM Qamny Ha dYTeHUE}
{uTeHue TexcTa U3 Qanmyila B MaACCMB M BHBOI €I'0O Ha 3KpaH}
while not EOF (F) do
begin
Read (F,S); {uTeHmMe ouepenHOM CTPOKM U3 bamia}
Writeln(s); {BHBOIO CTPOKM Ha DKpPaH}
end;
Close (F); { zaxkproiBaeM oGamni}
END.

3anucsk gaiina
OcymiecTBISIETCS ¢ TOMOIIBIO TPOLIEAYD:
Write (<pamn. nmepem.>, <cm. BHBOZa>) ;
Writeln (<bpamn. nepem.>, <cm. BHBOZA>) ;
3nech <cm. BEIBOZA> — BbIpaXeHus tuna char, integer, real, Dboolean,
string.
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[Tpu paboTe maHHBIX MPOLEAYP 3HAUCHUS BHIPAKEHUN U3 CIIUCKA BBHIBO/A 3aITUCHIBAIOTCS
B yKazaHHbIl ¢aiin. [Ipouenypa Writeln oriamyaercs oT Write TeM, YTO MOCHE 3alUCH BbI-
pakeHUH, NEPEUNCICHHBIX B CIIUCKE BBIBOJA, 3alIUCHIBACTCS €I1I€ U IPU3HAK KOHIIA CTPOKU €01
— KOMOUWHaIus cay>ke0HbIX cuMBoJIOB #13, #10.

[obaBienue 3anucei B paiJ

Bcerpoennas mpouenypa

Append (<bann. nepem.>)

Wuuuupyer 3anich B y)Ke CYIMIECTBYIOIIUNA TEKCTOBBIA (aiin it 100aBIeHUs JaHHBIX B
€ro KoHell. YKa3aTellb IIPH 3TOM YCTaHaBJIMBaeTCs Ha KoHer (aitia. Eciu TekcToBbIN daiin pa-
Hee y)ke ObUT OTKPBIT C TIOMOIIBIO MPOIeAYp Reset uiaum Rewrite, TO HCIOIb30BaHKUE TPOIIe-
Iypbl Append TPUBEIET K 3aKPHITHIO 3TOTO (haiiia U OTKPBITUIO €0 BHOBb, HO YK€ IS T00aB-
JICHUs 3alucei.

Yupaxkuenust

1. Harmummre mporpaMmy, KOTOpasi CAMTHIBAET CBOM COOCTBEHHBIN (aiisl ¢ AHCKa U:

a) BBIBOAMT €r0 Ha KPaH;

0) MHBEPTHPYET BCE CTPOKM M 3aMMCHIBACT (hailyl Ha IUCK C HOBBIM MMEHEM (yOeauTecs,
YTO MOBTOPHOE NPUMEHEHHE TAaHHOM MporpamMmbl K 3TOMY (ailily BocCTaHaBJIMBAeT NEpBOHA-
YaJbHBIN TEKCT).

2. Wcnonp3ys TUNU3UPOBaHHBIN (haiin, 3anumuTte B Hero MaccuB u3 1000 ciydaifHbIX
ymcen B Auanaszone 0...1, 3aTeM cuMTaiiTe U3 HEro 3alMCaHHbIC JIaHHbIE U BBIBEJUTE UX HA 3K-
paH.

3. Jlau daiisr mensix gyucenr. Y IBOUTH €ro, JOMKUCaB B KOHEI BCE €r0 AJIEMEHTHI B TOM JKe
HOpsJIKE.

4. Jlan aiin, copepkamuii Kakoi-To HAOOp BEIIECTBEHHBIX YHCEN. Y JAUTh U3 HETO BCE
OTpHULIATENIBHBIE YUCIIA.

5. BBoauTh ¢ KiaBUATypbl CTPOKHU M 3alKChIBaTh UX B (paily 10 Tex mop, moka He Oynaer
BBeZIeHA IycTas cTpoka. CUMTHIBATh MX ATOTO (hailyia CTPOKU U BBIBOJUTH HA SKpaH MX JUIMHBI U
nepBblE TPU CUMBOJIA.

BapuaHTbl caMOCTOATENbHBIX 3aJaHUM

1. B cymecTBytomeM TUIIH3UPOBAHHOM (aiisie, 3leMeHTaMi KOTOPOTO SIBJIAIOTCS YUCIa,
M3MEHUTh Ha 3aJIaHHOE YMCJIO: a) MEPBBINA AJIeMEHT; O) msThIi 31emeHT; B) k-if anement. HoBoe
3HAUEHUE BBOJUTCS C KJIABUATYPHI.

2. . B cymecTByromeM TUNH3UPOBAHHOM (haiiie, 21eMEHTaMU KOTOPOTO SIBIISIOTCSI OT-
JIeNIbHBIE CII0BA, U3MEHUTh Ha 3aJJaHHOE YMCIIO: a) IIEPBOE CIIOBO; 0) TPEThe CI0BO; B) S-O CJIOBO.
HoBoe ci10BO BBOAUTCS C KIIABHATYPBI.

3. VImeeTcst TUMM3UPOBAHHBIN (aiin ¢ yucnamu. MI3MEHUTh BCE €ro 3JIeMEHTHI, OPsIIKO-
BbIIl HOMEpP KOTOPBIX KpaTeH TpeM. HoBble 3HaueHNe BBOJSATCS C KIABUATYPHI.

4. lmeeTrcs TUIM3UPOBAHHBIN (haiiil, 371eMEeHTaMU KOTOPOTO SIBJISIFOTCS OTJIENIbHbBIE CIIOBA.
Ecnu cnoBo B (aiine HaunHaeTcsa Ha OyKBY K, T 3aMeHHTH ee Ha K.

5. Umeetcs Tunu3upoBanHblid (aitn ¢ uncnamu. HallTi cymMmMy mepBOro ¥ BTOPOTO 4nCen
daiina.

6. Mmeercst Tunm3upoBaHHbIi (aiin ¢ yucmamu. Haiftn mpowsBeneHue mepBoro u To-
CJIEZIHETO uucen Qaiina.

7. Umeetcst Tumu3upoBaHHbIi (aitn ¢ uncnamu. Halitu cymmy Beex uucen ¢aiina.

8. Nmeercst TunusupoBaHHbIN (aiin ¢ ynciaamu. HaliTm koianuecTBo uucen daiina, He
MIPEBBIIAOIINX YUCIIA A.

9. Nmeetcsa Tunu3upoBaHHbIi (aiin ¢ uncnamu. Haiitu cpenHee apudmernyeckoe moso-
’KUTENbHBIX Yncel ¢aiina.
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10. Umeetcs TunusupoBaHHbIN (aitn ¢ uncnamu. Hailtm MakcuManbHOE YHCIIO, UMEIO-
mieecs B ¢aie.

11. meeTcst THMM3UPOBAHHBIN (aiisl, 2IeMEHTaMU KOTOPOTO SBISIOTCS OTJENIBHBIE CIIO-
Ba. HaliTu KoiMuecTBO Cl10B, HAUMHAIOIIUXCS HA OYKBY M.

12. ImeeTcst TUMM3UPOBAHHBIN (aiiil, 23IeMEHTaMU KOTOPOTO SBISIOTCS OTJENIBbHBIE CIIO-
Ba. [loayunTs npeiokeHne, COCTaBICHHOE U3 CJIOB, TOPSIKOBBI HOMEP KOTOPBIX YETHBIM.

KonTposibHbIe BONIPOCHI

Uro takoe (aiin? B yem 3akirodaeTcst 0COOEHHOCTh TEKCTOBBIX (paitjioB?
B uem mpeumyIecTBo UCHOIb30BaHUE (PaiiyIOB 10 CPaBHEHUIO C MacCUBaMu?
Kakwue oneparinu MOKHO TPOBOAMTH ¢ (aitmamu’?
Kaxk npousBoauTcst 3anuck B dain?
Kak mpousBonutcs urenue u3 Qaiina?
Kak nmoiyuuts qocTym K 3JeMeHTy (aiinia ¢ 3alaHHbIM HOMEPOM?
Kak 3akpeITh daiin?
MoskeT 11 ¢aitn cocTosATh TOIBKO U3 OJHOTO dIIeMeHTa?
. Kakoe Haznauenue oneparopa Assign?
10 Ecnu TekcToBbIi (aiin ObUT OTKPHIT ¢ MOMOIIBIO orniepatopa Reset, MoxxHo nu Oynet
3anucarth B (ails Kakne-muoo 1aHHbIe?
11. Kak onwmceiBatoTcs (hailiioBbie epeMeHHbIe, KOTOPBIE B JaJIbHEUIIEM OyIyT CBSI3aHbI
C TEKCTOBBIM (paiimom?
12. Kaxkas ¢pyHKIMS BO3BpaIlaeT MpU3HaK KoHIA (aiina?

©CoNok~wWNE
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JIABOPATOPHAS PABOTA Ne 8.
IMPOLIETYPBI 1 ®YHKIINA

Llenv pabomwi: popmupoBaHHEe COBOKYIMHOCTH 3HAHUN 00 OCOOEHHOCTSIX OpraHHU3alUU
paboThl ¢ mpoueaypaMud u (HYHKIHMSIMHU; OBIAJCHUE MPAKTUYECKHMMU HaBBIKAMHU pa3pabOTKH,
MPOrPaMMHUPOBAHUS BBIYMCIUTENILHOTO IMpOIlecca C HCIONb30BAaHUEM MpoLeayp M (PYHKIIMIA;
YMEHMIM aHaJIU3UpPOBAaTh UCXOJHBIE JaHHbBIC 3a/1ayM; MOJIYYEHHUE JAJbHEHIINX HABBIKOB IO OT-
JaJKe U TECTUPOBAHHUIO MPOTPaMMbl; YMEHHUI OQOPMIISITH PE3yabTaThl CBOCH NEATEIBHOCTH B
COBPEMEHHOM O(HCHOM IAaKETEe U apryMEHTHPOBATH UX.

TeopeaneCKnﬁ mMarTrepuaJl

[Ipn Hanucanuu nporpamm Ha s3bike [lackanb peKOMEHIAYETCS UCIOJIb30BaTh TaK Ha3bl-
BaeMbIii CHCTeMHBIH mojxoji. borbmias 3amada(cucreMa) pa3OuBaeTcss Ha PsJ MEHBIIHUX 10
CJIO)KHOCTH M pa3Mepy 3ajad, KOTOpbIe, B CBOIO OYepe/lb, MOT'YT OBITh TAaK)Ke pa3lielieHbl Ha 3a-
Ja4d CIEAYIOUIEro ypoBHS U T.A. Takue HeOomblnne 3a1aun 0(GOpMIISIOTCS KaK OTHOCUTEIBHO
CaMOCTOSITCIIbHBIC OJOKH MPOTpaMM — TPOUEAYPHl M (YHKIMH. XOPOIIUM CTHJIEM CUYHTACTCS
HaIMCaHHe OTHOCUTEIHLHO HEOONbIINX Mpoleayp u GyHKIHH, ¢ KOTOPBIMU YAOOHO paboTaTh Ha
SKpaHE MOHUTOPA.

Takol cucTeMHBIN MK OJOYHBIA MOAXO0JI IO3BOJIIET:

— MOBBICUTH HAIJISIAHOCTh TPOTPaAMM;

— TIOBBICUTH HAJIEKHOCTH TPOTPAMM 3a CUET THIATESILHON OTJIAJKU OT/ICITBHBIX OJIOKOB;

— 00JIeTYUTh KOJJICKTUBHYIO Pa0OTy MPOTPaMMUCTOB NMPU HANHCAHUM OOJIBIIUX IMPO-
rpamm;

UCIIOJIb30BaTh U CO3/1aBaTh OMOIMOTEKH MpoLeaAyp U (PyHKIHMA.
DOyHKIUHA
CrpykTypa QyHKIUHE TOX0Ka Ha OOLIYIO CTPYKTYpPY Iporpamm. (cM. Tadmuiy 8.1).

Tabnuua 8.1 — CpaBHeHUE CTPYKTYphl IPOrpaMMbl U QYHKIIUN

[Iporpamma OyHKIUA
Function <mmsa> (<cnmcox dopm.
3aronoBok Program <mMmsa>; ( dop
nap.>) :<tun QYyHKUMUM>;
Pasnen onmca- | <pazsmesn onucaHmii Tio— | <pasIeJsl ONMCAHMIA JIOKAJIbHBIX
305071 OaJIbHEIX I[1apaMeTpOB> rapaMeTpoB>
Begin Begin
Hcnonusemas g g
<pasmeji oInepaTopoB> <paszsnejl OnepaTopoB QYyHKLMM>
4acTh
End. End;

B 3aronoBke ¢pyHKIuu:

Function — coyxebHoe cloBO, 32 KOTOPBIM ClIEyeT UMS (QYHKIIUH;

<cn. ¢opM. mnap.> — CIOUCOK (OPMAaJBHBIX MapaMeTPOB, KOTOPHIA TMOKa3bIBACT
KOJINYECTBO MAapaMeTPOB, UX MOCIIEI0BATEIbHOCTD U THIIHI;

<Tyn GyHKUMM> — TUN QYHKIUH (THII BO3BpAIIaeMoro (yHKIMENH 3HaUeHUs).

B paznene onvicaHusi GyHKIIMU ONHCHIBAIOTCS TaK HA3bIBAEMBIE JIOKAJIHHBIE MApPaMETPHI:
KOHCTaHTBI, IEpEMEHHbIE, POLEAYPHI U GYHKIIHUU OoJiee HU3KOTO YPOBHS U T.II.

B ucnonasiemoii yactu GyHKIUW TPUBOAATCS COOTBETCTBYIOIIHME OTIEPATOPhI (PYHKITHH,
Cpeau HUX 0053aTelbHO JOJDKEH ObITh XOTs Obl OJTUH OIepaTop BUIA

<uMsa>:=<pesynbLTaT>;

ITpu 5TOM TUT pe3ynbTaTa JOJDKEH COBIAAATh C TUMOM (DYHKIIMH, YKa3aHHBIM B €€ 3aro-
JIOBKE.

OyHKIMA Kak 1 110008 apyroit 00bekT TII, momkHa OBITH ONMKcaHa B pa3iese ONucaHui
MIporpamMMBbl WU TIpoieyphl (PyHKIMN) 60s1ee BBICOKOTO YPOBHSI.
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Ipumep 1. OcobeHHOCTH GYHKIIMNA PACCMOTPUM Ha MPUMEPE CIEAYIOIIeH MpOoCTOoi 3a-
naun. Hanucats GyHKIMIO, KOTOpas AJi 3aJJaHHBIX JBYX BEIIECTBEHHBIX YMCEN BO3BpAIIAET MX
cymmy. Mcronb30BaTh 3a1aHHYIO (DYHKITUIO B IPOrpaMMe.

Pemenue: /IBa BapuanTa pemieHus 1aHHOM 3a/1a4M IPUBEACHbI B Ta0nuie 8.2

Ta6muma 8.2. — Vcnonb3oBanue (GpopManibHBIX M TI100aTbHBIX MapaMeTpOB I Mepeaadn

JAHHBIX QYHKIUU

BapuanT 1. MexanusMm (opMalIbHBIX Tapa-
METpPOB.

BapuanT 2: mexaHH3M II100aIbHBIX apaMeT-
pOB.

Program Taskl;
var a,b:real;
Function Sum(x,y:real) :real;

Program TaskZ2;
var a,b:real;
Function Sum:real;

Begin Begin
Sum:=x+y; Sum:=a+b;
End; End;
BEGIN BEGIN
Read (a,b) ; Read (a,b) ;
Write (Sum(a,b)):; Write (Sum) ;
END. END.

®opmasbHbie U PaKTHYECKHE MAPAMETPbI

[Tpu onucanum ¢pynkuuu Sum B nporpamme Taskl, ucnoneiyrorcs popmanbHble mapa-
MeTpsl X, Y. [Ipu oOpalieHnn K JaHHOH (HYHKIIUU UCTIONB3YIOTCS (haKTHYECKHe apamMeTpsl a, b.

3ameHa QopManabHBIX TapaMeTpoB (AKTHUECKUMHU JIETTAeTCS TaK: Ha MECTO IEePBOTO
(dopManbHOrO mapamerpa HOJCTABISETCS NEepBbIM (haKTUUECKUN MapaMmeTrp, Ha MECTO BTOPOTO
dopmanpHOTO mapamerpa — BTOpOH QakThueckuii u T.1. [loaToMy Komm4ecTBO W THIBI (op-
MaJIbHBIX U (PaKTUYECKUX MTapaMeTpOB JIOJIKHBI COBIA/IaTh.

JlokaJibHbIe U IJ100aJIbHbIE TApAMeTPhI

Ecnu QyHkius umeer pasjen onucaHui (Takoi pasgen y ¢yHkiuu Sum B Tabnuue 7.2
OTCYTCTBYET), TO B HEM OIIMCBHIBAIOTCS] TaK Ha3bIBa€MbI€ JIOKAJIbHBIE TApAMETPhbI, KOTOPbIE UMeE-
IOT CMBICIT TOJIBKO B Mpeieiax JaHHON (pyHKIUH.

Ecnn ¢yHKuus ncnonb3yeT MAEHTU(UKATOPBI, HE ONKMCAHHBIE B HEW, TO TaKUE HJIEHTHU-
¢dukaTopsl monararoTcs riaodanbHeIMU. [IpennonaraeTcs, 4YTo OHM OMMCAaHBl U UM IPHUCBOEHBI
3Hau€HUs B BBI3BIBAIOIIEH TPOrpaMMe WK MOANPOrpaMMe.

I'moGanbHble MapamMeTphl TOCTYIHBI KaK IporpamMme, Tak U BceM €€ MOANporpaMmam.

B mporpamme Task2 (cm. Bapuant 2 TaOnumsl 7.2) rio0allbHBIMH HapaMeTpamu AJis
GbyHKIIMM SUM SBISIFOTCS TIEpeMEHHbBIe a U b, ONTMCaHHbIE B OCHOBHOW MTpOrpaMMe.
Taxum 00pazoM, HYHKIIMS MOKET MCHOJIb30BaTh INI0O0AJBLHBIE HAPAMETPHI ABYMSI CIIOCO-

OaMu:

1) ucnonp3oBaTh MeXaHU3M (HOpPMaIBHBIX MapaMeTpoB (cM. BapuaHT 1 B Tabnuie 8.2);
2) HEeMOCPEICTBEHHO 00pAaIIaThCs K TII00ATBHBIM MapaMeTpaM Mo X UMeHaM (CM. BapH-

aHT 2 B Tabmure 8.2).

IMpumep 2. Kak yxe ormeyanoch, B si3bike TII oTcyTcTBYeT omepanusi BO3BEICHUS B
crenieHb. Hammmucath cBoro QyHKIHIO: ¥(x) = x™ x # 0, N — 11eoe.

Pemenue:

Function Power (x:real;n:integer) :real;
{71oxasibHBEIE MapaMeTps OYHKLIWU }

var i:integer;
p:real;

begin

p:=1;

if n<>0 then



begin
for i:=1 to abs(n) do p:=p*x;
if n<0 then p:=1/p;
end;
Power:=p;
End;
IIpumep 3. Hanucath GyHKIMIO, KOTOpas s 33JaHHOTO IEJI0T0 YKciia N BO3BpaIiact
3HAYCHHE true, eciim N — 4yeTHoe, U false — mpoTHBHOM ciydae.

Pemenue:
Function Result (n:integer) :boolean;
Begin
Result:=(n mod 2)=0;
End;
IIpouenypsl

CtpyKTypa npoleaypsl oxoxa Ha CTPYKTypy IpOorpaMMsbl (cM. Tabmuiry 8.3).

Tabnuna 8.3 — CpaBHeHUE CTPYKTYPBI IPOrPaMMBbI U TPOLEAYPbI

IIporpamma [Ipouenypa
3aronoBok |Program <yms>; Procedure <umsa> (<cnmcok ¢opm.
nmap.>);

Pazgen <omnmcaHme rJobaJsibHBEIX INapa- |<ONMCAaHME JIOKAJIbHEIX [IapaMeT-—
ONHUCaHUul |[METPOB> poOB>

HUcnou- BEGIN Begin

HseMast <pas3neyl OIepaTopOB> <PaszmeJi OIepaTopOB IPOLEIypPH>
4acThb END. end;

B paznene onucanuii mpoueaypbl OMUCHIBAIOTCS JIOKAJTbHBIE OOBEKTHI: KOHCTAHTHI, T1€-
pEeMEHHbIE, TPOLEAYPbI U (PYHKIMU CIEIYIOIIET0 YPOBHS U T.1I.

[Ipouenypa Tak xe, Kak U QYHKIHSI, T0JKHA OBITH ONMCAaHa B BBI3bIBAIOIIEH porpamme
(moamporpamme 0oJiee BEICOKOTO YPOBHS).

OcHoBHbIE pa3JIMYUA MexK1y NpoueaypamMu U GyHKUMAMHA

OTMeTHM J1Ba OCHOBHBIX OTJIMYMS MEXIYy HpoueaypamMu U (QyHKIUAMHU (CM. TaOIHILy
8.4).

Tabmmna 8.4 — OCHOBHBIC OTIMYHSI TPOLEAYP M DYHKITHIA

OyHKIUS [Ipouenypa

MoskeT BO3Bpaliath JIF000E KOJHMYECTBO
3HAYEHHI, KOTOPOE CBSI3BIBACTCS C UMEHEM
NPOLEAYPHL.

Bo3zBpamaer oqHO 3HaY€HHE, KOTOPOE CBS3bIBa-
eTcs ¢ UMEHEeM (PYHKITUH.

MoXeT HUCIOIB30BaThCS B BBIPAKEHUSIX, Kak
0OBIYHAsA IIepeEMEHHas, Halpumep,
y:=x+1ln(x) ;

Henb3s nucronb30BaTh B BBIPAKEHUSAX, HA-
MIpUMep, HEJb3sl HanucaTh y:=x+write(X);

OO0pamenue k npoueaype
Jlnst BbI30Ba Mpouenypsl U3 OCHOBHOM MPOTrpaMMbl WM APYTOW MOAMPOTPAMMBI CIETYET
3ammucath UMs MPOLEAYPHI U CIIUCOK (PaKTUYECKUX MMapaMeTpOB, KOTOPHIE JOKHBI COBMAAATh IO
KOJIMYECTBY U TUIIaM ¢ (OpMaibHBIMU TapaMeTPAMH.
IIpumep 4. /Ins 3apaHHBIX JBYX BEUIECTBEHHBIX YHCENl HAaNMMCaTh NPOLEAYPY, KOTOpas
BO3BpalIa€T UX CYMMY U Pa3HOCTh. MICIOIB30BaTh JAHHYIO MPOLIEAYPY B IPOTpaMME.
Pemenue:
Program Task4;
{onmcaHme 1O0OAJIBHEIX OOBEKTOB INPOIT'PAMMEH }
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var xX,y,sp,sm:real;

Procedure Sum min (x1,x2:real; var sl,s2:real);
Begin B

sl:=x2+x2;

S2:=x1-x%x2;
End;

{pazmesn onepaToOpOB HNPOTPaMMH }
BEGIN
Read (x,y); {BROIO MCXOIHEIX HOaHHHX }
Sum min(x,y,sSp,sm); {obOpameHue K Opouenype }
Write (sp,sm); {BHBOI pPe3yJILTATOB}
END.

[Tpumeuanus: 1) [Ipouenypy Sum_min MoxkHO ObUTO HanucaTh Oe3 crircka GopMaTbHBIX
apaMeTpoB, T.€. MCIOJIH30BATH MEXAHHU3M III00ATBHBIX TAPAMETPOB;
2)B npuBen€HHOM criucke (HOpMaNbHBIX MapaMETPOB IMepell ePEMEHHBI-
MU s1,52 CTOUT CIIy’)KeOHOE CIIOBO var — €ro HazHaueHHe OOBSICHSACTCS
HUKE.
I[MapamMeTpbI-3HAYEHHS U TApaMeTPbI-NIepeMeHHbIe
dopmasbHbIE TapaMeTpbl, €CIU OHU MPHUBOJATCS MPH OMUCAHHU IMPOIEAYPHI, MOXKHO
pa3aenuTh Ha HECKOJIbKO KaTeropuil. Mbl OyzieM paccMaTpuBaTh TOJIBKO JIBE KaTETOPUU:
- napaMeTpbl-3HAYCHHS;
- napaMeTphl-TIepeMEHHBIC.
Wx ornmume nokazano B Tabmuie 8.5 (B kKauecTBe MpHUMEpa HCIOJb3YyeTCs MpoIeaypa
Sum_min u3 3amauu 4).

Tabmmna 8.5 — OCHOBHBIC OTJIMYHSI TAPAMETPOB-3HAUCHHH U ITAPAMETPOB-TIEPEMEHHBIX

ITapameTprI-3Ha4eHUs [TapameTprI-niepeMEHHbIE
[Ipu3nakom sBieTCS OTCYTCTBUE ciykeOHOro | [Ipu3HakoM siBisieTcs HaJM4YKMe CiIyKeOHOTo
cloBa var. cloBa var.

[lepenatorcs B mpouenypy uepes crek B Buiae | Ilepenarorcs yepes CTek, HO HAPSAMYIO
KOIMM UX 3HAYECHUH. OTu napameTpsl IpolLeaypa MOXKET U3Me-

[ToaTomy mpouenypa He MOXKET MEHATh Mapa- | HATh B OCHOBHOM IIPOrpaMMe.
METPBHI X U Y BHE IIPOLIEAYPHI.
B kauectBe (pakTHUecKHX MmapaMmeTpoB MOryT | B kauecTBe (hakTHueckux mapaMeTpoB
BBICTYNIaTh JIIOOBIE BBIPAXKEHUSI COOTBETCT- | JOJKHBI MCIIOJIb30BAThCA TOJIBKO MEPEMEH-
BYIOILIETO THIIA. HbIE COOTBETCTBYIOIIETO THUIIA.

B kauyecTBe HECKOJBKO YNPOIIEHHOIO MPABUIIA MOKHO MCIOJIB30BaTh CIEAYIOLIYIO CXe-
MY OIpPENICTICHUS] KaTErOPUH MapaMeTPOB:

JlonycTuMble 3HAYEeHUs THIIOB (OPMAJIbHBIX IAPAMETPOB Npoueayp U GyHKuui

B 3aromnoBkax mpomenyp u GyHKIHNA B cIECKe (GOPMATBHBIX MMapaMeTPOB HEOOXOIUMO
yka3plBaTh UX TUM. IlpaBunamu s3bika [lackanb ompenesneHo, YTO MOXKHO HCIOJIb30BaTh JHOO
CTaHJapTHBIE TUIBI (OMpPENeNIEHHBIMU pa3padOTUMKaMU fA3bIKa), THMO0 TaK Ha3bIBaeMble MPEO-
IpeenEHHbIE TUIBI (ONpeneIEHHbIE IPOrPAaMMUCTOM paHee). BBOAUTh HOBBIM THUI B CIIUCKE
dbopManbHBIX TApaMeTPOB He JolycKaeTcs. PaccMoTpuM 3To Ha clieyrolieM IprumMepe.

Ipumep S. Hanucars ¢ynkuuio, kortopas s maccuBa D[1..n] BemiecTBeHHBIX YHCeN
BO3BPALIAET €0 cpeHeapu(PMETHUECKOE 3HAaUEHUE.
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Pemenue: [lo mpaBmiaMm si3pika MBI HE MOKEM BBECTH 3arojIOBOK (DYHKIIMM THIIA CJie-

JIYIOLIETO:

Function Average (D:array [l..n] of real) :real;
MOCKOJIbKY TIPHU 3TOM (PaKTUYECKH BBOJUTCS HOBBIM TUI. UTOOBI MpaBUIHHO HAIMKCATh 3arojio-
BOK, Mbl MOKEM B OCHOBHOM IPOTPaMMe BBECTH HOBBIM COOTBETCBYIOIIUM THII, & 3aTEM €r0 UC-
MOJIb30BaTh B 3arojioBKe (DYHKIIMU, KaK 3TO CIEIaHO B MPHUBEICHHOM HIDKE (parMeHTe Mpo-
TpamMMBl.

Program Taskb5;

Const n=<..>; {OJmMHHa Maccusa}

Type Arrtype=arrayl[l..n] of real;

Var ...

Function Average (D:Arrtype) :real;
Var i:integer;
s:real;

Begin

S:=0;

For i:=1 to n do s:=s+D[i];
Average:=s/n;
End;

{pazmen onepaToOpOBR MNPOI'PAMMH }
BEGIN
END.
Kak BugHO 13 npuBEIEHHOTO MpUMeEpa, HOBBIA TUIT BBOAUTCS B pa3/iesie ONUCAHUNA MPO-
rpaMMBbI C IIOMOILBIO CIEIYIOLIEH KOHCTPYKLIMU:
Type <umMma Tuna>=<TuUIl>;
3necy Type — cy>keOHOE CIO0BO, <MMs TuIa> — HIASHTU(PUKATOP BBOJUMOIO THUMA; <TUII> —
BBOJIWMBIN THII.
PaccmoTpum enie onuH npumep.
IIpumep 6. J[ns 3a7aHHOTO MaccHBa BEIIECTBEHHBIX YHCEN HAMHMCATh MPOLEAYpYy Haxo-
JKICHUS MUHUMAJIbHOIO 1 MAaKCHMAJIbHOTO 3HAUCHHUH.
Pemienue:
Program Task6;
Const k=< .. > {OgJmMHHa MaccuBa}
Type NT=arrayl[l..k] of real; {HOBHM THUI MaCCHUB}
Var d: NT; {nepemMeHHasd HOBOI'O THUIA}
Dmin, Dmax:real;

{onucaHme npolLenypr}
Procedure MinMax (n:integer; mas: NT; var Min,Max:real);
Var i:integer;
Begin
Min:=mas[1l];
Max:=mas([1];
For i:=2 to n do
Begin
If Min>mas[i] then Min:=mas[i]
If Max<mas[i] then Max:=mas[i]
End;

Ne N

End;

61



{pazmen onepaToOpOB MNPOTPaMMH }

BEGIN

MinMax (k, D, Dmin, Dmax) ; {ofOpalmeHmue k npolenype}
END.

Jlokaam3auus UMEH

CunTtaercs, 4To Bce UACHTU(PUKATOPHI, IPUBEAEHHBIC B pa3Jielie ONMCAHUN BHYTPU MPO-
HeAypsl Wik QyHKIHH, JOKAIM30BaHbl B HUX. [Ipu BXoae B mporenypy (QpyHKIHIO) HE TOJIBKO
CTaHOBSITCS JIOCTYITHBIMU OOBSIBIICHHBIE B HUX JIOKaJbHbIE UMEHA, HO M COXPAHSIOTCS IOCTYII KO
BCEM UMEHAM BEPXHEr0 YPOBHSI.

Jlns wimrocTpauuy 3TOro IMpaBHiia 4acTO HCIIONb3YETCS CIEAYHoIlas aHAOTHs: HMPo-
3pavyHblii OTOJIOK — HENPO3Pa4HbIii M0JI, T.€. BCE 00BEKTHI CBEPXY BUIHBI, CHU3Y HET.

Ecnu umeHna rioGaibHBIX U JIOKAIbHBIX MEPEMEHHBIX COBMAAAIOT, TO OHH TPAKTYIOTCA
KaK pa3HbIe MIEpEMEHHBIC: B Mpoleaypax U QYHKIUAX pabOTAIOT TOJBKO OJHOMMEHHBIC JIOKATh-
HBbIE TIEpEMEHHbBIC, a TI00aNbHBIE CUMTAIOTCS HEAOCTYMHBIMU. {1 mprMepa pacCMOTPHUM Clie-
JYIOIYIO 3a7a4y.

IIpumep 7. Kakoii pe3ynbrar OyAeT mojiydeH npu padoTe cieayromiel mporpaMMbl?

Program Task’/;
{paszmen onmcaHmUsa NPOT'PAaMMEH }
var i:integer;
Procedure Act;
{paszmen onmcaHmUsa NPOLELYPH }
var i:integer;
begin
write (i) ;
end;
{paszmen onepaToOpOB MNPOT'PAaMMEI}
BEGIN
i:=1;
Act;
END.

Pemenne: B mporpamme u mporienype HCmoib3yercs mnepeMeHHas I. [Tockonbky oHa
OIMCaHa KakK B IPOLEAYpE, TAK U B IMPOrpaMMe, TO 3TO Pa3HbIC MEPEMEHHBIE C OJUHAKOBBIM
nMmeHamu. [1o mpaBuiiaM A3bIka BHYTPU MPOUEAYPHI JOCTYIHA TOJBKO OJJHOMMEHHAsS JOKaJIbHAS
nepemenHas. [ToaTomy mporeaypa write (1) BbIBEACT 3HAUYCHHE JIOKATHHOW MEPEMEHHON 1,
KOTOPOW HE TMIPUCBOCHO OTpeeIEHHOE 3HeaueHne (B TAKUX CIIy4asiX TOBOPST, YTO JIaHHAsI Tiepe-
MEHHasi HeMHUIIMMPOBAHA, T.€. OHA UMEET HEKOTOPOE CIyyailHOE 3HaYEHUE).

Pexypcus

S3pik [Tackanb gormyckaer, 9TO0bI MPOTeAYPHI WIH GYHKITUN OBLTH PEKYPCUBHBIMH.

Pexypcust — 3T0 Takoil crmocod opraHU3aIlluu BEIYHCIUTEIBHOTO MpoIiecca, MPU KOTOPOM
nporeaypa wid GyHKIUs B COOCTBEHHOM pa3jiesie OIepaTopoB obpaiaercs cama k cede. B psine
CIIy4aeB 3TOT MPUEM IO3BOJISIET CYIIECTBEHHO MOBBICUTH 3(P(HEKTUBHOCTH IPOrPAMMHUPOBAHUS.
Knaccuueckum nmpuMepoM peKypcHd SBIIAETCS CEAyromas 3a1aya.

IIpumep 8. Hanucars pyHKIMIO HAX0XKeHUS (aKTOpHaa:
Peuienwue:
Function Factor(n:integer) :integer;
Begin
If n<0 then writeln (‘ommbka B BamaHumu n’)
else {npaBuJIbHOE 3HAUEHME N}

m=1.2.3-.(n-1)-n
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if n=0 then Factor:=1
else Factor:=n*Factor (n-1);
End;

CJ'IGI[yeT OTMETHUTD, YTO IIPU HCIIOJB30BAHHUH PEKYPCHHU ITOBBIMIACTCA BCPOATHOCTH 3a-
LHUKIIMBAaHUA IPOrpaMMBIL.

YnpaxHeHus

1. Hanucarp ¢yHKIMIO, KOTOpast M0 3alaHHOMY LIEJIOMY YMCIly n>1 BO3BpallaeT 3Haye-
Hue true, eciu N-pocToe uncio u false — B mporuBHOM cityuae.

2. HanucaTth npouenypy, Kotopas MO 3aJaHHbIM 3Ha4eHUsM Kod3(@uuueHToB a,b,c BO3-
BpaliaeT KOPHU KBaJpaTHOIO0 YpaBHCHUS ax?+bx+c=0.

3. B s3pike Ilackane HeT omepanuu BO3BeAEHUS B cremeHb. Hamucare cnenuaibHYrO
dynkimo Power(a,b) Bo3Be/ieHHs BEIIECTBEHHOTO YKC/IA A B HELENYIO CTeneHk b, T.e. P=aP, mc-
HOJIb3Ys CIEAYIOUINN alrOpUTM:

exp(h-In(a)), a>0
exp(h-Infal)), a<0

I, a=b=0
0, a=0,b=0
4. Hamcath QYHKIMIO, KOTOPAS JIJIS 33JAHHOTO 3HAYCHUS X PACCUUTHIBACT CYMMY Psijia:
xz o x!
I+ x+—+—+. 4+
2r 3 il
X
— < err
it
Pacyé€r cymMmBbl MpeKpaTUTh MOCIE BBITOJIHEHUS YCIOBUSA , Toe err — 3ajganHagd

HOFpeHIHOCTB pacqéTa.
5. HaHI/IcaTB Hpouezlypy, KOTOpafl U1 3aJaHHOT'O IISJIOTO YHCiia n>1u MacCuBa BCLICCT-
BC€HHBIX YHCCII Xl,XZ,. ..,.Xn BBIYHUCJIACT CJ'ICILYIOH_II/IG 3HAYCHUA
n 2
305 M)

XX opoli=l
M:—i:I . n—]

6. Hamucars npoueaypy, kKoropasa M 3aJaHHOI'O MAaCCHUBa BCIICCTBCHHBIX YHUCCII BO3-
BpamacT OTCOPTUPOBAHHBIC IO BO3PACTAHUIO U y6BIBaHI/IIO 3HaA4YCHUA JAaHHOI'O MacCcCHBa.

BapI/IaHTI)I CaMOCTOSITEJbHBIX 3aaHuil

1. JlaHbl CTOPOHBI ABYX TPEYrojabHUKOB. HaliTu cyMMy uX HEpUMETPOB M CYMMY HX
wiomanei. OnpeaenuTs Npouenypy Uil pacuera NepuMeTpa U IUIOMAAN TPEYTOJIbHUKA 110 €T0
CTOPOHAM.

2. JlaH mepBbId 3JIEMEHT M pa3HOCTh apu(MeTndyeckoil nporpeccun. Hamucats pekyp-
CUBHYIO (DYHKIIMIO JJIsl HAXO0XKJIEHUS N-TO JIEMEHTa MPOTPECCHUH.

3. JlaH mepBBIi 3JIEMEHT U pa3HOCTh apu(MeTndeckoil nporpeccun. Hamucatb pekyp-
CUBHYIO (DYHKIIHMIO JJIsl HAX0XKJIEHUSI CYMMBI N 2JIEMEHTOB IPOTPECCHH.

4. JlaH mepBbIf 3J€MEHT M 3HaMeHaTellb TeoMeTpuyeckoi mporpeccuu. Hamucatb pe-
KYPCHUBHYIO (DYHKLHUIO [Tl HAXOXKIECHHSI N-TO 3JIEMEHTa MPOTPECCUH.

5. JlaH mepBbIi 3JIEMEHT M 3HaMEHaTelb reoMeTpudeckoi mporpeccuu. Hamucate pe-
KYPCUBHYIO (DYHKLHIO JIUIsl HAXOKJEHHSI CYMMBI N 3JIEMEHTOB MPOTPECCUHU.
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6. CocTaBuUTh MPOrpaMMmy, B pPe3ysibTaTe KOTOPOH BEIMYMHA a MEHSCTCS 3HAYCHUEM C
BEJIMYMHOM b, a BenuuuHa ¢ — ¢ BenmunHON d.Onpeaenuts nporeaypy, OCyImeCTRISIONYI0 00-
MEH 3HAUYCHHSMH JIBYX MMEPEMEHHBIX BEJIUYHH.

7. Hanmcath peKypCHBHYIO (GYHKITHIO JUTsl BBIYUCIICHHS K-T0 YeHa MOoCae10BaTeIbHOCTH
duboHauym.

8. HaiiTu MakCHMAaJIbHBIN 3JICMEHT MAcCHBa M3 N AJIEMEHTOB, HCIOJb3Yysl PEKYPCHBHYIO
byHKIHIO.

9. Hammcath pekypCHUBHYIO (DYHKIIMIO JJIsl BBIYMCICHHUS HMHAEKCA MAKCHMAJIBHOTO 3Je-
MEHTa MacCHBa U3 N DJIEMEHTOB.

10. Onpenenuts 3HaYeHue Z = max(a, 2b)*max(2a-b),b), ucnons3oBaB GyHKIHIO.

KOHTpOJ’[LHbIe BOIIPOCHI

1. Yro Takoe npoueaypa?
2. B uem paznuuue mexay GyHKUIMEH U npouenypoit?
3. Kakue cymecTByOT OTIUYHS MEXTY IPoLeIypaMu U pyHKIusIMH?
4. 3adeM mepesl HEKOTOPHIMU MIEPEMEHHBIMH B 3aT0OJIOBOYHOM YaCTH MOAIPOrpaMM He-
00X0IMMO CTaBUTh var?
Kakue napamerpsi-niepeMeHHbIE Ha3bIBAIOTCS (hOpMaIbHBIMU?
Uro Takoe (haKTHYECKUE IMapaMeTPhl PO TyPhl WU QyHKIHHA?
UYro Takoe pekypcus?
Kak odopmisiercs pekypcuBHas QyHKITUS WK Iporieypa?
. Moryt 11 B 0AHOH Iporpamme mnpoueaypa u QyHKIHs UMETh OJTHO U TO K€ UMs?
10 Mo3KeT a1 pOrpaMMHUCT 1aTh PYHKIUH UMs sin?

©CoNoO
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