KomIuiekT ypokoB 1o rteme:

«IIporpammupoBanue Ha sa3biKke Pascal ABC»

ABToOp: yunurtenb uapopmatuku MKOV «Mranunckas COL

Taoocumypaoose Mypmaszanu Hcaesuu

B Hacrosiiee BpeMsi, B CBSI3U C MOJIEpHU3AIIMEN TKOJILHOTO 00pa30BaHUs U
BBegeHueM EI'D, ctan akTyanbHBIM BONPOC MPENOJaBaHUS OCHOBHBIX TPEIMETOB Ha
npoduibHOM ypoBHE. [[71s1 TOro yToObI BHITYCKHUKH, OPUEHTHPOBAHHbBIC Ha
MOJIy4eHHUE BBICIIEr0 00pa3oBaHus B 001aCTH HH(OOPMAIIMOHHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMH ObUIH O0Jiee MOATrOTOBNICHBI K caadue EI'D u cooTBeTcTBOBAIN
TpeOOBAHUSM BBICIICH IIKOJIBI, HEOOXOIUMO YACIHUTh OOJIbIIIee BHUMAHUE B
penoiaBaHuu mKoJbHOTO Kypca «Mabopmaruka u UKT» pazmeny
«AnropuTMu3aIys U IPOTrPaMMUPOBAHUE.

JlaHHBII KOMIUIEKT YPOKOB pa3pabOoTaH /Il OCBOCHHS 00yUYaIOIIUXCS OCHOBHOM

M cpeaHel MKOJBI MeToaM porpaMMupoBanus Ha s3bike Pascal ABC.

Ypok Nel. Tema: «SI3bIKH NPOrpaMMUPOBAHUSD).

eau ypoka:

- IO3HAKOMMUTH YYAIIUXCS C UCTOPUEN PA3BUTHS SI3bIKOB IIPOTPAMMHUPOBAHNS;
- IOMOYb yYaIIUMCsl YCBOUTH OCHOBHBIE MOHATHS O SI3bIKAX IPOTPaMMHUPOBAHUS,

- BOCTIMTaHHE MHPOPMAITMOHHON KYJIbTYPBhl yUaUXCsl, BHUMATEIBHOCTH,
AKKYpPAaTHOCTH, JUCHUIINIMHUPOBAHHOCTH, YCUIYUBOCTH.
Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBIOTCPpHAA IIPC3CHTALHA.

Ilian ypoka:
I. Opr. MmomeHT. (1 MuH)

Il. Axtyanu3zanus 3HaHUH. (5 MUH)



[I1. TeopeTnueckas 4yactb. (22 MUH)

IV. Ilpaktuueckas yacth. (10 MuH)

V. /3 (2 mun)
V1. Boripochsl y4eHUKOB. (3 MUH)

VII. Utor ypoka. (2 MuH)

Xoxa ypoka:
I. Opr. MmoMeHT.

[IpuBeTrcTBUE, TpOBEpKa NpUCYTCTBYIOMX. OOBICHEHHE X0/1a YPOKa.

II. AkTyanu3anus 3HAHUM.

Ha 3TOM ypoke MBI T03HaKOMUMCS ¢ KpaTKoW ucropuer passurus Il Y3naem o Ttowm,
kakue u3 All sBusitorcs Hanbosiee MONyAsPHBIMU B Halle BpeMs. Paccmotpum, 4to
takoe AIl u yto BrItodaer B ceOs andasut AlL

lll. Teopernyeckas 4acThb.

BBEJEHHE.

Kaxxaplii U3 Hac, Tak WM MHA4e, 0 KpailHell Mepe, Ha OBITOBOM YPOBHE 3aHUMAJICA
nporpaMMmupoBa-HueM. CaMblil MPOCTON MPUMEP TAKOTO MPOrPaMMUPOBAHUS -
NOCTaBUTh OYJAMJILHUK Ha HY’KHO€ BpeMs, YTOObI BOBpeMs MPOCHYThcA. EcTh emé
MOOWIbHBIE TEIE(POHBI, aBBTOMATUUYECKUE CTUPATIbHBIE MAILIMHbBI, MUKPOBOJIHOBBIE
MeYH, PErYISTOPHI HA XOJOAUIIBHUKAX, TaliMEPhl HA TEJIEBU30paxX U T.1.

JIrobas mammHa, B TOM 9UCJIE M KOMITBIOTEP, B CBOCH pabOTE BBITIOJIHSCT TE
KOMaHJbl, KOTOPBIE CIICIIUAIBHO COCTABIICHBI YEIIOBEKOM. UeM CII0)KHEE TEXHHUKA, TEM
OoJIbIIIee KOJMYECTBO OINepalliii OHa MOXET BBITTOTHATh. Ha TaHHBI MOMEHT
KOMITBIOTEP SBJISAETCS OJHUM M3 CAMBIX CJIOKHBIX TEXHUYECKUX YCTPOUCTB. OH MOXKET
peliath cioxkHeimue 3agaund. OQHaKO e, 111 TOro, YTOObI KOMITBIOTEpP MOT peliaTh
TaKW€ 3aJa4M, YEJIOBEK JOJHKEH HAIMCATh JJIS1 HETO CIECIUAIBHYIO TPOTpaMMy Ha
OJHOM M3 SI3bIKOB ITPOrPaMMHUPOBAHHS.



S3biku nporpammupoBanus (A1) s 9BM Hauanu pazpabaThiBaTh ¢ cepeaunbl S0-
x ronoB XX B. B Hacrosiee Bpemsi B Mupe umeercst 6osee 2500 pa3nuyHbIX S3bIKOB
MPOrpaMMHUPOBAHUS U UX pa3sHOBUAHOCTEN. [I11sl perieHust OOJIBIIMHCTBA 3a7a4 MOXKHO
UCII0JIb30BaTh JIFOOON U3 HUX.

Bc€ MHOXECTBO A3BIKOB IPOIPAMMHUPOBAHUS MOXKHO Pa3IeJIUTh HA IBE IPYIIIIbI:
A3BIKM HU3KOTO YPOBHS U SI3bIKH BHICOKOTO YPOBHS. SI3bIKM HU3KOTO YPOBHS (THMA
acceM0JIepOB) MOHATHBI JIUIIb KOMITBIOTEPY U Y3KOMY KPYT'y MPOrPaMMHUCTOB
BBICOKOM KBaJU(UKAIMHU, TOITOMY UX U HA3bIBAIOT «MAIIMHHBIMU S3bIKAMU.
Hanucanue nmporpamm Ha 3THX SA3bIKaX - MPOLECC CI0KHBIN U TPYAOEM-KUH.
BosbIIMHCTBO IPOrpaMMUCTOB NOJIB3YIOTCS 1Sl COCTABIICHUS IPOrPaMM SI3bIKAMU
BBICOKOT'O YPOBHS. SI3bIKM BBICOKOT'O YPOBHS 00JI€€ IOHSTHBI YEJIOBEKY U UTPAIOT
POJIb TOCPETHUKA MEKY UEJIOBEKOM U KOMIIBIOTEPOM, MO3BOJIsIA 00IIATHCS C
KOMITBIOTEpOM O0Jiee MPUBBIYHBIM JIJISl YeJIOBEKa cIOcOOOM. [[71s1 TakuX SI3bIKOB
HYEH «IIepEeBOJAYMK» HA MALLWHHBIN SA3BIK - TPAHCIISITOP, HO MPOLIECC
nporpaMMHupoBaHus ynpoigaercs. Hanbosee n3BeCTHBIMU BEICOKOYPOBHEBBIMU
A3bIKaMH IIpOrpamM-MUpOBaHus ABISAIOTCSA A3bIkU beiicuk, Cu, JAVA, HTML u
[Tackanb. Kaxkaslii 13 HUX ©MeeT MHO-XecTBO Bepcuil. SIBa 1 HTML npumensitores B
ocHOBHOM B MHTepHeTe. belicuk cunTtaeTcss oqHuM U3 caMbix npocthix All. Cu
CUMTAETCS BHICOKOMPO(ECCHOHATBHBIM SI3bIKOM, COOTBETCTBEHHO IrOpa3/io CIOXKHEE.

[To a¢ppexTuBHOCTH U TTpOCTOTE MpOorpaMMmupoBanus, [lackanb 3aHuMaeT
IPOMEXYTOYHOE ToJ0ke-Hue Mexay beiicukom u Cu. [loatomy oH Haubosee
MOJIXOJUT ISl OCBOEHUS €ro yJaiuMucs B mkojie. CyliecTByeT MHOTO
paszHoBugHOCTe si3b1ka Pascal (Object Pascal, Turbo Pascal, Delphi, PascalABC
u j1p.). CunTakcuc Bo Bcex Bepcusix Pascal mpaktuyecku o1MHAKOB.

Jlnist o0yueHus MKOJIBHUKOB HanboJjiee MoAX0IUT CBOOOTHO pacipocTpaHsemMast BepCust
Pascal ABC, criernanibHO pa3paOoTaHHas MIPEMOAaBaTeIIMH MEXaHHKO-
MareMaTrueckoro (akynbTeta PocToBckoro rocynusepcurera. Cuctema Pascal ABC
MpeaHa3HavYeHa /il 00y4eHHs MpOorpaMMH-POBaHUIO Ha si3bike [lackanb u
OPHEHTHPOBAHA HA IKOJIBHUKOB U CTYyJIEHTOB MIIA/IIIUX KYPCOB.

[To muenuto aBTopa mporpammel Pascal ABC C.C.MuxankoBruda rnepBoHadaIbHOE
oOydeHHe MPOTPaMMHUPOBAHUIO JOJKHO MPOXOAUTH B JOCTATOYHO MPOCTHIX U
JPYKECTBEHHBIX CpPeax, B TO K€ BPEMS OTH CPEIbI JOKHBI ObITh OJTU3KH K
CTaHJAPTHBIM 10 BO3MOXHOCTSIM SI3bIKA MPOrPAaMMHUPOBA-HUS U UMETh IOCTATOYHO
OoraTbie ¥ COBpEeMEHHBIC OMOIMOTEKN CTAaHJAPTHBIX MOAIPOTPAMM.

SA3bik [Tackanb npu3HaH MHOTUMU POCCUMCKUMU MPETIOIABATENSAMU, KaK OJIUH U3
JY4IIAX, IMCHHO IS HadainbHOTO 00yueHus. Cucrema Pascal ABC ocHoBaHa Ha



a3pike Delphi Pascal u npu3Bana ocyniecTBUTh MOCTENEHHBINA EPEXO]] OT
IPOCTEUIINX MPOTPaMM K MOAYIHHOMY, OOBEKTHO-OpPUECHTHPOBAHHOMY,
COOBITUHHOMY ¥ KOMIIOHEHTHOMY MPOTpaMMHUpPOBaHHI0. B cB0OOIHO
pacnpoctpansemyto Bepcuto Pascal ABC & Programming Taskbook Mini
Edition BxoauTt Mmunu-Bepcus (aBTop M.D.AOGpaMsiH) 3JIeKTPOHHOTO 3a1a4Huka (200
3aj]1a4) U KOMIUIEKT 3a/1a4 Juist ucnoianureneid Pobor u Ueprexxauk. Cucrema Pascal
ABC ucnonb3zyercs 1151 00ydeHHsI CTYJEHTOB MEPBOro Kypca MEXaHUKO-
MaTeMaTHYECKOro (aKylbTeTa, a TakkKe ydamuxcst KoMmbroTepHO# IIKOIIbI Tpu
MEXaHHKO-MaTeMaTHuecKoM (axynbreTe PocToBCcKOTr0o rocynuBepcutera (web-cait
http://sunschool.math.rsu.ru).

[Iporpamma, HanucanHas Ha si3bike Pascal ABC, nmocie HeOomnbI0i KOpPEeKTUPOBKH,
Oyznet paboraTts U B Apyrux Bepcusix Pascal. OcBouB onun u3 npoctbix All, MoxHO
nepexoauTh K Oosee ciaoxkHbiM. M3yuuB npuémsl nporpammupoBaHus Ha Pascal, BbI
cMokeTe 0e3 0cOObIX YCHUIIMN TMepedTH Ha JApyrue S3bIKU NPOrpaMMHPOBAHUA, U
JanbHelllee U3y4YeHHe MPOQPECCHOHANBHBIX S3BIKOB IPOrpaMMUpPOBaHUs OyJneT
3HAYMTEINIBHO JIETYE.

Paspnen 1. SI3pIku nporpaMMupoOBaHUS.

S3pIK mporpamMmupoBaHus — 3T0 (opMalibHas 3HAKOBas cucTema (Habop KOMaHn),
KOTOPYIO TIOHMMAaeT KOMITbIOTEp. S3bIK TporpaMMHUpOBaHus oOmpenesseT Habop
JEKCUYECKNUX, CHUHTAKCMYECKUX M CEMAHTHYECKHUX IMPaBWI, HCHOJIb3YEMBIX IIPU
HAITMCaHUU AJTOPUTMOB KOMIBIOTEPHBIX TporpaMm. Aj(aBUT S3bIKA - MHOKECTBO
CHMBOJIOB, UCTIOJIb3yEMBIX B 3TOM A1

SI3pIK mIporpaMMUPOBAaHMS TPEIHA3HAYEH [JIi TOro, YTOOBI KOMMBIOTEP MOHHMAI
WHCTPYKIIMA TI0 BBIMOJHEHUIO TOW WJIM MWHOW IIPOrpaMMbl, HANUCAHHOW Ha
cootBeTcTBytomeM Il SI3piku mporpaMMHUpOBaHUSI - HUCKYCCTBEHHBIE SI3bIKH. OHH
OTJIMYAIOTCSI OT E€CTECTBEHHBIX S3BIKOB TEM, 4YTO NPEAHA3HAYCHBbI IS MEpeaayu
KOMAaH/l ¥ JAHHBIX OT YEJIOBEKAa K KOMIIBIOTEPY, B TO BPEMS KaK €CTECTBEHHBIC SI3bIKU
UCIIOJIB3YIOTCS JIMIb JUIs  OOIIeHWs Jrone Mexay cobou. B Il umeercs
OTPaHUYEHHOE YKCIIO "KIIIOUEBBIX CJIOB", 3HAUEHUE KOTOPBIX MOHATHO TPAHCISATOPY, U
CTpPOTHE IIPABUJIA 3aIIMCU KOMAH] .



[Iepen Tem kak nmucaTh MpoOrpaMMy Ha sI3bIKE BBICOKOTO YPOBHSI, IPOTPAMMUCT
JIOJKEH COCTAaBUTh aIc0pumM PEUICHUS 3aJa4d, TO €CTh MOIIArOBbIN IIJIaH ACHCTBUM,
KOTOPBIN HYKHO BBITIOJIHUTD TS pellieHus: 3Tol 3aaa4yu. [losTomy s3b1kH, TpeOyroIue
MIPEIBAPUTEIBHOIO COCTABICHUS AJITOPUTMA, YACTO HA3BIBAOT AICOPUMMULECKUMU
A3vikamu. J{71s HamMCcaHus TEKCTa MPOTPaMMbI MOKHO HCTIOIb-30BaTh OOBIYHBIN
TEKCTOBBIN penakTop (HarmpuMmep, bIIOKHOT), a 3aTeM ¢ MOMOIIBIO KOMITUJISATOPA
MEPEBECTU €€ B MAIIUHHBIN KOJI, T.€. IOJYYUTh UCTIOJHIEMYIO IPOTPAMMY.

Ho npouie u yno6Hee 1osib30BaThesl CENUAIBHO pa3paboTaHHBIMU
CUCTEMaMH POrPaMMHUPOBAHHUS.

B mauane 70-x rogoB XX Beka mBeuapckuit yuéusit Huknayc Bupt pazpabotan
A3bIK IPOTPaMM-MUPOBAHUsA, U J1all eMy Ha3BaHue [lackanp, B 4eCTb 3HAMEHHUTOIO
dpanirysckoro marematuka X VII Beka, nzooperaresisi nepBoil CYETHOM MaITMHBI
bnesa ITackans. C nomomursto Sl [Tackans M0oxHO pa3pabaTbiBaTh MPOTrPaMMBI
CaMoro pa3Horo HazHaueHHUs. CUHTAaKCHC 3TOTO S13bIKa MHTYUTUBHO MOHATEH JaXe
T€M, KTO TOJIbKO HAYMHAET OCBAaUBATh a3bl IPOrPaMMHUPOBAHMUS.

SI3b1k I1ackanb y)106eH JJIs1 HA4aJIbHOI'O O6yq€HI/ISI nporpaMMupoOBaHNIO, HC
TOJIBKO IIOTOMY, UYTO YYHUT KaK IIPABUJIbHO HAIIKUCATh IIPpOTrpaMMy, HO U TOMY, KaK
IMpaBUJIBHO p33pa6aTLIBaTB MCTOAbI PCHICHUA 3a1a4 IIPOrpaMMHUPOBAHNA.

Paznea 2. Jnementsl s3bika. Andasut SII Pascal.

Aﬂqbd@l/ll’l’lOM A3bIKA HA3bIBAKOT COBOKYIIHOCTBb BCCX JOITYCTHUMBIX CUMBOIJIOB,
KOTOPBIC MOJKHO HUCIIOJIB30BATh B 9TOM A3BIKC.

Andaput s3bika [Tackans BKiTtoyaeT B ce0s CIICTYIONINE CUMBOJIBI:

® TIPOIMCHBIC ¥ CTPOYHBIE OYKBBI JATUHCKOTO andasuta oT A 10 Z,

a TaK)Ke€ CUMBOJI MOJYEPKUBAHUsA (), KOTOPBIM TOXKE CUUTAETCS
OykBoii. [IponricHbIe U CTPOYHBIE OYKBHI B3aUMO3aMEHSIEMbI

(pABHo3uAuHpr);
e apabckue mudpsr 0123456789;
e ClelLUaJbHBbIE OJMHOYHBIE 3HAKU: + —* [=<> . 1 "$# @;
e crnenuanbHble napubie 3Haku: [ ] () {};
® COCTaBHbIE 3HAKH : < = >= <> . (**) (..).

B coctaB Il Ilackanb BXoAsST Takxke OYKBBI pycckoro aindaBura, HO OHHU
MOTYT MCIOJIB30BATHCA TOJIBKO IMPU BBOJIE U BBIBOAE JAHHBIX CTPOKOBOI'O THUIIA



(T.e. IpU BBOJE U BBIBOJEC TEKCTa 3aKIIOYEHHOTO B amoctpodsl (° °), wiu B
KOMMEHTApUSIX K MPOTPAMME ).

Bonpocsr:

e JIiis uero HyHbI 11?7

e HazoBute Haubomnee uzpectHsie All.

e Yo Takoe ‘Il HU3KOro ypoBHS U BBICOKOTO YpOBHs. B 4ém ux otnuuusa?
e Yo Takoe andasut AI1?

e HazoBute cocras AII Ilackains.

lll. IIpakTH4yeckast 4acThb.
CerojHsi Ha MPAaKTUYECKON YaCTH MbI HAydYnMCs 3anmyckaTh cuctemy Pascal ABC,
OTKPBIBATh MPOEKT U COXPAHSATH CBOU PaOOTHI.

IV. /3

[ToaroroButk cooliieHus o ucropuu pazputus All.

V. Bonipochbl Y4€HUKOB.

OTBeThI Ha BOITPOCHI YHalIuXCA.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicTaBieHHE OLIEHOK.

Ha sToM ypoke Mbl TO3HAKOMIJIMCH C KpaTKoW uctopuein pazsutus All. Y3namu o
ToM, kakue u3 Il sBnsroTcs Hanbosee MOMyISIPHBIMU B HAIIIE BPEeMSI.
PaccmoTtpenu, uro Takoe Al u yto BrimtovyaeT B ceds andasut AlL



Ypok Ne2. Tema: «Ctpykrypa nporpammsl. UneHTu(HUKATOPBI U
3ape3epBHPOBaHHbIE cj10Ba. KOHCTAHTBI».

Meau ypoka:

- IOMOYb YYallluMcs IpUHLIMI noctpoeHus nporpamm Ha Al Pascal ABC,
YCBOUTH CTPYKTYPY IPOrpaMMBbl, JaTh MOHATHS O cayxkeOHbIX cioBax Al Pascal
ABC, HeoOxoumMbIe 711 Hayajaa padoThl ¢ TPOrPaMMOM.

- BOCTIUTaHHE MHPOPMAITMOHHON KYJIbTYphl YUaAIINXCsl, BHUMATEIHHOCTH,
AKKypaTHOCTH, TUCIUIIMHUPOBAHHOCTH, YCUIYUBOCTH.

- pa3BUTHE MTO3HABATEIILHBIX MHTEPECOB, HABBIKOB PA0OTHI C MBIIIBIO U KJIaBUATYPOH,
CaMOKOHTPOJISI, YMEHUSI KOHCTICKTUPOBATh.
Oob6opynoBanmue:

A0CKad, KOMIIBIOTCP, KOMIIBOTCPHAA IIPC3CHTALHA.

ILnan ypoka:

|. Opr. momeHT. (1 MuH)

Il. AkTyanu3anus 3HaHUU. (5 MUH)
III. Teopetnueckas yactb. (10 MuH)

IV. Ilpaktuueckas yactb. (20 MHH)
V. /3 (2 mun)
V1. Boripocsl y4€eHUKOB. (5 MHH)

VII. Utor ypoka. (2 MuH)

Xoxa ypoka:
I. Opr. MmomeHT.

[IpuBercTBUE, IPOBEpKA NMpUCYTCTBYIOMMNX. OOBsICHEHHE X0a YPOKa.

II. Aktyanu3anus 3HAHUI.

Ha npomnom ypoke Bbl TO3HAKOMHUIMCH C KPATKOU UCTOPUEN, U C OCHOBHBIMH



nousTusiMu o AI1. JIi1st moHMMaHus TOro, YTO HEOOXOAUMO JIeNaTh, YTOOBI
HAy4UThCs MHUCATh MporpaMMsel Ha si3bike Pascal ABC, Heo6xoaumo paccMOTpeTh
CTPYKTYpY Iporpammsl 1 ocHoBHbIe TepMuHbl SI1 Pascal ABC.

lll. Teopernyeckast 4acThb.

CTpyKTypa nporpamMmmsi.

IIporpamma Ha si3bike [lackans cocrout u3 "3arosioBka’ u "tena" mporpammsl,
Ha3bIBaeMOT0 010k0oM. B "3aroyoBke" nmporpaMmbl 1a€Tcsi UM U MEPEUUCTISIOTCS €€
napameTpsl (eciu 3To Heo0X0auMO). B mociieTHuX BepcHsixX sS3bIKa, 3aroJIOBOK HE
ABJIIETCS 0053aTeNIbHOM YacThio porpaMmsbl. Jlasiee ciaeayeT pas3aes MOoAKII0YeHHS
MOAYJIEH, 32 KOTOPBIM CIEAYET CIMCOK UMEH MOJYJEH, IEPEUHUCIISIEMBIX YEPE3
3aMATYIO.

[Tocne Hero unér onucarenbHast 4acTh MPOTrpaMMbl (OJIOK OMKMCAHUMN) , COCTOSIIAS U3
ISTH Pa3/IesioB, MPUYEM 000 U3 HUX, KPOME ONMKMCAHUS MEPEMEHHBIX, MOXKET
OTCYTCTBOBaTh. B G110ke ornucanuii pa3aenbl 0OBIYHO CIEAYIOT B TAKOM MOPSIKE:

1. onmcaHmue METOK/;

2. onpenejeHne KOHCTAHT;
3. onpeneseHue THUIIOB;

4. onmcaHmue HNepeMeHHEBIX

5. onmcaume nOponenyp u QYHKLMMA.

Hanee ciaenyer 610k begin .. end (paszesn omeparTopoB), BHYTPU KOTOPOTO
HaxoJISITCSl OEPATOPHI, OTIEISAEMbIE OJUH OT APYrOro CUMBOJIOM "TOYKA C 3arsTon".

Program nmsa nporpammeil;

ke

uses {pasznen nmomxmouenus momyseri}

{Bal"OJYOB OK HpOI’pan:I}



Label ...; {paznen omucamms merox}

Const ...; {paznen ommcamms xomcraur} >_
Orok

Type ...; {pasnen onpenenermmus rumos} -

OnMcaHuM

Var._;{pagﬂeﬂ OIIMCAaHMUA HepeMeHHHX}

Funcﬁon._;FWocedure._;{pasﬂeﬂ onmcaHmus QYHKIIMMI U Hpoueﬂyp}

BEGIN ... {paznen omeparopor}

END.

Paznen moakmoyeHns Moaysel (uses) u pasJiell OMCAaHUH MOTYT OTCYTCTBOBATb.

Hampumep:



program MyFirstProgram;
var a,b: integer; c: real;
begin

readln (a,b) ;

B Ilackazne 6J0K onepaTopoB HAYMHAETCS CO CIY:KEOHOTO ciloBa begin.
Koncrpykiust begin ... end Ha3bpIBaeTCs ONEPaTOPHBIMU CKOOKAMHU.
OmnepaTopsl, HAXOASIIMECS BHYTPU KOHCTPYKIIMU begin .. end, cuuTaroTcs
OJIHM COCTaBHBIM OIIEPATOPOM.

Kaxxnp1il 0510k 3aBepiaeT 3ape3epBUPOBAHHOE CIOBO End.
Bcest nporpamMma 3aBepiiaercs cioBoM End ¢ TOYKOH.

Npentudukaropsl ¥ 3ape3epBUPOBAHHbIE CJIOBA.

HNMena nepeMeHHbIX, KOHCTAHT, METOK, TUTIOB, MOJYJICH, TIpoLie1yp ¥ (QyHKIIHH,
UCIIOJIb3YEMBIX B IIPOrpaMMe, Ha3bIBAIOTCS - UACHTH(UKaTopamu. MimeHa 3agaét
pa3pabotuuk nporpammbl. Ha numena (naeHTuhUKATOphI) HAKIAABIBAIOTCS
HEKOTOpbIE OrPAHUYEHUS, TAKUE KaK HEBO3MOKHOCTH UCIIOJ-b30BaHUS KIFOUEBbIX
(cimyxe0HBIX) CI0B, HarpuMep integer wim var. UneHTudukaTop J0JDKEH HaUU -
HATKCS ¢ OYKBBI M MOXKET COJIEPKATh OYKBBI JJATHHCKOTO ajidaButa, UGPhI U 3HAKU
noguepkuBanus. CUMBOJ nogquepkuBanus ' " Takke cuuTaeTcsi OyKBOM.
XKenatenbHO BEIOMpATh MHEMOHUYECKUe UMEHA, T.€. HECYIIIUE CMBICIIOBYIO HATPY3KY,
Kak, Hanmpumep, result, summa, cena. Vcnonb30BaHUE OCMBICICHHBIX UMEH
MPEANOYTHTENbHEE, TaK KaK ATO JIeTaeT MporpaMmMy 0oJjiee MpOCTOM JjIsi TOHUMAaHHS.

Hampumep: al, b 2, k123, d - HIEHTUQHUKATOPHI,
la, n2 , @ru — HE UACHTU(DUKATOPHI.

Cnyxe0GHbIe CI0Ba SIBISIIOTCS 3apE3€PBUPOBAHHBIMU M HE MOT'YT OBITh UCIIOJIb30BaHbI



B KauecTBe aeHTUGUKATOPOB. CIECOK BCeX CITykeOHBIX CIIOB si3bika Pascal ABC

IMPHUBCACH HUIKC!

and

break
constructor
do

exit
finalization
if

is

or

property

repeat

array
case
continue
downto
external
for

in

mod
private
protected

set

as
class
destructor
else
externalsync
forward
inherited
not
procedure
public

shl

begin

const

div

end

file

function
initialization
of

program
record

with



shr sizeof string Xor

then to type unit
until uses var while
KoncTaHThIl.

Ilocmosnnou (koncmanmotl) Ha3bIBA€TCS BEJIMUMHA, 3HAUCHUE KOTOPOU HE
U3MECHSICTCS B TIPOIECCE UCTIOJIHEHUS aJlTOPUTMA.

Pa3zoen onucanus umenosannvix koncmanm HAYMHAETCS CO CJIY)KC6HOI‘O
@KB&CODSt,IKNHCKUKmON)@EHymTCﬂXMHBHﬂ&

VIMA KOHCTAQHTEI = 3HaAUYEHUEe,

nJIn

VIMA KOHCTAQHTEI : THMII = 3HaAUYCEHUEe,

Hampumep:

const

Pi = 3.14;

Number = 10;

Name = 'Victor';

Cifra = ['0'..'9'];

Mass: array [l..5] of integer = (1,3,5,7,9);

Spisok: record name: string; age: integer end = (name:

'lBan'; age: 17);

Kommnerotep "3HaeT", ueMy paBHbI KOHCTAHTHI € U 7.

Bomnpocsr:



1.13 gyero cocrout nporpamma Ha si3bike Ilackans?
2.0numuTe CTpyKTypy MpOrpaMmsl?
3.Uto Ha3bIBaeTCs ONEPATOPHBIMU CKOOKAMU
4.Yto Takoe ciayxxeOHble coBa AI1?

5.Yrto Takoe unentudukaropsl? B uém ux otimnuunsa?

lll. IIpakTH4yeckasi 4acThb.

Ha npouuiom ypoke Bbl mpoOoBaiu oTKpbITh Iporpammy Pascal ABC. Ceronus Ha

HpaKTI/I‘{eCKOﬁ 9aCTHU Mbl HAYIYUMCA COCTABJIATH CTPYKTYPHYHO CXCMY IIPOT'PAaMMBI Ha

SIIT Pascal ABC .

Ortxkpoiite nporpammy Pascal ABC u B OTKpBIBIIEMCS] OKHE HATTUIIIUTE TEKCT:

Program Zdorovye; {3aroJ0BOK HOpPOI'PaMME}
var t:real; (*pazgesl onmMcaHMs HEePEMEHHEIX )
begin //Hauajio pasmejia OlIepaTOopPOB

writeln ('V3Mepb CBOI TeMIepaTypy M BBeIou €& 3HaueHue!');



read (t) ; {BaHeceHne B sSUYEHKy t eé&é BHayeHue}

if t>36.6 then {BrumcreHme 3HayeHMUST S}

writeln ('Ter 3abojiesi, Halo MATU K Bpauy!') {BEBOO Ha

SKpPaH TeKCTa}

else

writeln ('Tel 3O0POB, MOXelb MATK B mkojay!'); //BrBozg

Ha SKpPAaH TeKcTa

end.

[IpoBepbTe paboTy MPOrpaMMBI.

V. JI/3.

3HaTh CTPYKTypHYIO cxemy nporpammbl Ha SI1 Pascal ABC. Beryuuts onrcanue

BCEX pa3lieJI0OB MPOrPaMMBbl U OTIPEIEICHUS] TEPMUHOB: UACHTU(UKATOP, CIIyKeOHOe

CJIOBO, KOHCTaHTaA.

V. Bonpocbl y4eHHKOB.

OTBeTHI Ha BOMPOCHI yYaIIUXCSI.



VI. Uror ypoka.

ITonBenenue urora ypoka. BeicTaBieHre OLEHOK.

Ha ypoxe MbI pa3o0pannch ¢ MOHATUSMU: CTPYKTYpa MPOrpamMMbl, UIEHTU(UKATOP,

CJIY)K€6HOC CJIOBO, KOHCTAaHTA.

Ypok Ne3. Tema: «BBox u BEIBOJI JTaHHBIX».

eau ypoka:
- IOMOYb yYalIMMCsl YCBOUTH MPaBUJIa BBOJA U BbIBOJIa JAaHHBIX B si3bike Pascal
ABC, npoaoKuTh U3y4eHUE OCHOB IPOTrPaMMHPOBAHMS;

- BOCIITMTAHHUC I/IH(I)OpMaHHOHHOﬁ KYJbTYPhI YUallIUXCA, BHUMATCIbHOCTH,
AKKYpPaTHOCTH, JUCHUINIMHUPOBAHHOCTHU, YCUIYNBOCTH,

- pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, HABBIKOB Pa0OTHI C MBIIIBIO M KIaBUATYPOH,
CaMOKOHTPOJIsSI, yMEHHSI KOHCIIEKTUPOBATD.



Oob6opynoBanue:

A0CKa, KOMIIBIOTCP, KOMIIBIOTCPHAs ITPC3CHTALHA.

Ilian ypoka:

|. Opr. MOMEHT. (2 MUH)
Il. Axtyanu3zanus 3HaHUH. (5 MUH)

II1. TeopeTtnueckas yactb. (12 MuH)

IV. Ilpaktruueckas gacth. (17 MuH)

V. /3 (2 mun)

VI. Bonipocsl yueHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xona ypoka:

I. Opr. MOMEHT.

[TpuBercTBUE, TpOBEpKa MpUCYTCTBYIONNX. OOBICHEHHE X0/1a YPOKa.

Il. AkTyajm3anusi 3HAHUM.

Ha npomuioM ypoke Mbl TO3HAKOMUITUCH CO CTPYKTypoi mporpammel SAIT Pascal
ABC. Ceronnst Mbl y3Ha€M Kak BBOJSITCSI U BBIBOASTCA JIaHHbIEC B porpammy Ha 11
Pascal ABC.

lll. Teoperuyeckast 4acThb.

BBoja v BbIBO/ TaHHBIX.

PaCCMOTpI/IM CXemy, I10 KOTOpOﬁ IMPOUCXOAUT UCIIOJIHCHHUC IIPOIrpaMMBbI Ha A3BIKC



Pascal ABC:

1. BBO/] ucxonHbIX TaHHBIX C KJIABUATYypbl, U3 ¢aiisia uiu ¢

HOCHUTENS HH(pOpMaLuy;
2. OBPABOTKA nanHbIX ¢ IOMOIIIBIO oniepaTopoB s3bika Pascal ABC;

3. BBIBO/] pe3ynbTaToB 00paOOTKH Ha KpaH, MPUHTEP, B (Dailyl Wik Ha HOCUTEIb

uH(pOpMaIIH.

I[JISI TOIO, yTOOBI BBECTHM WM BBIBECTHU JaHHBIC, HCO6XOI[I/IMO BBITIOJTHUTB

ornpeenéHHble KOMaH bl (npoyedypul). IIponieaypa, KoTopasi B pekUMe 1hajnora ¢

KIIaBHATYPbl IMPUCBAUBACT 3HAYCHUC JJIA HCpCMeHHOI;’I BCIIMYNHBI, HA3bIBACTCI

npoyedypoli 66004.

B s3p1ke Pascal 3Ta komaHa BBITVISLAUT CIIEAYIOMUM 00pa3oMm:

read (CIMCOK [IEPEMEHHEBIX) ;

Hampuwmep,



Var

X : real; Y: integer; Z : char;
Begin

read (X, Y, 2)

End.

IIpu 3amycke nporpaMMsl Ha UCIIOJHEHUE, BCTPETUB CTPOKY read (X, Y, Z),
nporpaMMa OCTaHaBIMBAET CBOIO padOTy, U B HIXKHEHW YaCTH OKHA MPOrpaMMBbl
HOSIBJISIETCS TIOJIE JJI BBOJIa JAaHHBIX. B HEro He06X0AMMO BBECTH C KJIaBUATYPbI
3HAYEHHUsI IEPEMEHHBIX (X, Y, Z) , B COOTBETCTBUM C UX TUNOM. Eciu BBogumoe
3HaueHue He OYJIeT COOTBETCTBOBATH OOBSIBICHHOMY THITYy IIEPEMEHHOM, TO
porpamma 3aBepIInTcs coodueHnem 06 omudke. BBog kax10oro 3HaueHus
IIEPEMEHHOM 3aBEpIIACTCA HAKaTUEM KiaBuiun Enter.

IIponienypa, KoTopasi BBIBOJUT COAEPKUMOE NIEPEMEHHBIX Ha IKPaH,
Ha3bIBAETCS MPOLIEAYPOI BBIBOJA HA SKPAH.

B si3bike Pascal 3Ta komaHa BBITJISIIUT CIEYIONIUM 00pa3oM:
write (CIMCOK I[I€pPEMEHHHIX) ;

Hampumep:
Var X : real; Y: integer; Z : char;
Begin
read (X, Y, 2)
write (X, Y, Z)
End.

Crpoka (write) untepnperupyercs: “BbIBecTH Ha 3KpaH 4epe3 3amsaTylo,
3HAYEHUs IEPEMEHHBIX COOTBETCTBEHHO, Kak X, Y, Z 7.

B AII ITackanb 11t BBOAA U BBIBOJIA JAHHBIX, TAKKE UMEIOTCS MPOLEAYphl readln
M writeln, OTJIMYAIOMIMECS OT ONMKUCAHHBIX BHIIIE, TOJBKO TEM, YTO IPU CBOEM

BBITIOJTHEHUHN OCYIIECTBIISIOT IEPEBOJI Kypcopa Ha CIIEIYIONIYIO CTPOKY.



dopmat BeIBO/IA JaHHBIX MOXHO 33J1aTh B CKOOKaX, yKa3aB Mocje ABOETOUUs ()
KOJIMYECTBO CHMBOJIOB BBIICIIIEMBIX JIJIS1 BEIBOJIUMOTO 3HAUCHUS ITEPEMEHHBIX.
Hanpumep, ecnu x, y - 1enble IepeMeHHbIe (TUa integer), To npu
BBITIOJTHEHUH TTPOTPAMMBI:

var xX,y: integer;
begin
x:=-9999; y:=11111;
writeln(x:6, 'SopascTBym!':12);
writeln(y:8);

writeln (‘llackans’ :10);
end.

OyJieT BBIBE/ICH CJICIYIOIMINI TEKCT:

6 12
6 - KOJINYECTBO

BBIACIIACMBIX CUMBOJIOB,
< > <>

299803 mpascTayit!

(1mMpuHA MOJIs BEIBOJA)



11111

<>
8

[Iackalib

N

10

I[JISI BCIICCTBCHHBIX YHUCEJI MOXXHO TAaKXKC HCIIOJIb30BATh (l)OpMaT C ABYMA

yKazaremaMu writeln (x:m:n) ;, IlIe X - 3HAYEHHUE NIEPEMEHHOM TUNA real,

m - IDUPHUHA BCCTO ITOJIS BBIBOAA, 4 N - KOJIMYCCTBO 3HAKOB ITIOCJIC IIGCSITI/I‘IHOI\/'I TOYKH

(umeet npuopurer). Hanpumep: writeln (-

11.789:10:3); // _ -11.789 writeln (-
11.789:10:5); // -11. 8900 writeln (-
11.789:10:2); // -11.79 writeln (-
11.789:10:0); // -12 writeln (-
11.789:10:7); // -11.7890000

writeln ((0,151):10:1); // 0.2

(cumMBOJIOM _ M300paKEeHBI TTPOOEIIHI).

Pa3paboTka nporpamm.

[Ipumepnas cxema pa3pabOTKH MPOTPaAMM:

Ananu3 ycrnoBus 3a1a4uu, 4€TKas (HOpMyIUpOBKa BOIIPOCA 3a/1auu.
Brigenenne ucXoMHBIX TAaHHBIX, onpeieJieHue ()OPMBI BEIXOIHBIX JTaHHBIX.

JletanibHOE M3y4YEHUE 3a1aUH.

Onpenenenre HEOOXOIUMBIX TIEPEMEHHBIX U HX THTIA.
CocraBiieHl€e alnropuTMa.

Hanucanue nporpammel.

BBoa nporpammel 1 3ammyck €€ Ha UCIIOJTHEHHE.
OTtnaaka nporpaMmsl (IIOMCK OLIUOOK).

AHanu3 paboThl 1 J0pabOTKa MPOTPAMMBI.

LN AW NE

Bonpocsr:



e Ut0 Takoe JaHHBIC?

e Kaknie KOMaH/bl CYIIECTBYIOT JUIsl BBOJA JTAHHBIX?

e Kakue CylecTBYIOT KOMaH/Ibl JJIs1 BIBOJA JAHHBIX ?
e Kak Ha3pIBAIOTCS 3TH KOMaHbI?

e OnUIINTE IPUMEPHYIO CXEMY Pa3pabOTKU MPOrpamm.

lll. IIpakTH4yeckas 4acTh.

Ha npouuioM ypoke Mbl TO3HAKOMUIIUCH €O cTpyKTypoit iporpammbl AI1 Pascal ABC.

C@I‘OI[HSI MBI IPAKTUICCKU HAYUIUMCA BBOOAUTH U BBIBOJAHUTH NAHHBIC.

IV. /3.

3HaTh, KaKk OOBSBIIATH IEPEMEHHBIEC, KAaK BBOJSTCS M BHIBOJSTCS JaHHBIE,
NPUMEPHYIO CXeMY pa3padOTKU MPOrpaMM.



V. Bonpocbl y4eHHKOB.

OT1BeTHI HA BOIIPOCHI YYalllUXCHI.

VI. Utor ypoka.

ITonBenenue urora ypoka. BeicraBieHre OLEHOK.

Ha ypoxe MbI y3Hanu, kKakuM 00pa3oM MPOU3BOAUTCS BBOJ M BHIBOJ JaHHBIX B
nporpaMmmax.

Ypok Ned,

Tema: «Ilepemennbie. Tunbl nepemeHHbIX. Tunbl JaHHbIX. KoMMeHTapun
K IporpaMmme».

eau ypoka:

- IOMOYb y4alIuMCsl YCBOUTH TAKUE MTOHATHUS KaK - IEPEMEHHbIC, TUIIbI IIEPEMEHHBIX,
TUIIBI JAHHBIX, KOMMEHTApUH K Mporpamme, HeoOX0IMMBbIE /I OCBAaWBAaHUS OCHOB
IPOTPaMMHUPOBAHUS.

Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBIOTCPpHAA IIPC3CHTALIHA.

Ilian ypoka:

|. Opr. MOMEHT. (2 MUH)
Il. Axtyanuzauusi 3HaHUH. (5 MHH)
[I1. Teopetnueckas yactb. (12 MuH)

IV. Ilpaktuueckas yactb. (17 MuH)

V. /3 (2 Mun)

V1. Boripochl y4eHUKOB. (5 MUH)



VII. Utor ypoka. (2 MuH)

Xox ypoka:
I. Opr. MmoMeHT.

[IpuBeTrcTBUE, TpOBEPKa NPUCYTCTBYIOIINX. OOBICHEHHE X0/1a YPOKA.

II. AkTyanu3anusi 3HAHUIA.

Ha nipornuioM ypoke Mbl HAydHJIUCh OOBSBIISITH IEPEMEHHBIC, U HATTUCATH
IPOCTYIO IPOrPAMMY.

HOJ'IyLII/IJ'II/I IIOHATHEC O KOHCTAaHTax, I/IIIeHTI/I(I)I/IKaToan u CHY)KC6HI)IX CJIOBax. I[JBI
ITIOHMMaHHsA TOT'O, KaK pa60TaeT IIporpamma, HCO6XOJII/IMO ITIO3HAKOMMUTHCA C ITIOHATHUEM

- ICPCMCHHBIC.

II1. Teopernueckast yacrtb. [lepemennbie.

JIro6as mporpamma oOpabaTbiBaeT HEKOTOpbIE AaHHbIE. [laHHBIE MOTYT OBITH
IPEJICTABIEHBI TOJIBKO KaK KOHCMAHMbl WU nepeMenHble, TPUUEM UMEIOIINe



coOCTBEHHbIE UACHTUPUKATOPHI (MMeHa). Kak yke roBOpHiIoCh, peKOMEHIYETCS
JaBaTh IMEHA OTPAXKAIOIIUE CMBICI KOHCMAHMbl AN NePEMEHHOL.

[lepemeHHbIE — OJTHO U3 TJIABHBIX MOHATHIA B IpOrpaMMHUpOBaHuu. JJig TOro, 4To0sl
pa30upaTbCsi B IPOrpaMMHUPOBAHUHA HEOOXOUMO UMETh YETKOE MIPEICTABICHUE O TOM,
YTO TaKOE MEPEMEHHA, KAaK U IJI€ OHA XPAHUTCS, U YTO C HEW MPOUCXOIUT B IPOLIECCE
BBIITOJIHEHUS IPOTPAMMBI.

HepeMeHHOIZ Ha3bIBACTCA BCIIMYMHA, 3HAUYCHHUC KOTOpOﬁ MCHJCTCA B
MponecCc NCIIOJIHCHUA aJITOpUTMaA.

Ilepemennvie — 3TO HEKOTOPHIE TaHHbIE, 00pabaThIBa€MbIE B IPOrpaMMe U
UMEIOIIUE UMS.

Kaxk BbI 3HaeTe, JaHHBIC XpaHATCS U 00padaThIBAIOTCS B MaMSATH KoMITbloTepa. [Tpu
paboTe MporpamMMbl — B ONIEPAaTUBHOM MaMsTH, a TIPH BBIKITIOUCHUU COXPAHSIIOTCS B
NOCTOSIHHOM mamsitu. [Ipu cozmanuu nporpamMm UCIOJIb3YIOTCS pa3HbIe THUIIbI TaHHBIX,
T.€. IEPEMEHHBIE PA3JTUYHOT0 THUIA. DTO MOTYT OBITh YKCIIa, CHMBOJIbI, TEKCT,
JIOTUYECKUE TIEPEMEHHBIE, TPOLIEAYPHIL, 1aThl U Ap., KOTOPbIE, B CBOIO OYEPE/lb, MOTYT
NO/Ipa3AeNAThCs Ha ONpeaesiEéHHbIe BUIbl. HanpumMep, 4iciioBbie TaHHbIE MOTYT ObITh
1[EJIOT0 THMa, C APOOHON YacThio U T.A4. B 3aBUCMMOCTH OT THMNA JaHHBIX, TpOrpaMma
nocJie 0ObsBICHUS IEPEMEHHBIX, BBIJICISET ONPEIeIEHHOE KOJUYECTBO SUEEK B AMATH,
JUTSL XpaHEHHUsI 3 TUX MepEeMEeHHBIX. TO ecTh, 3TUM sTUeHKaM MPUCBAUBAIOTCA UMEHA
NEPEMEHHBIX U B 3THX SIYEMKaAX, 3aT€M XPaHATCS 3HAYEHHUS dTUX NIEPEMEHHBIX.
XpaHUTBHCSI OHU MOTYT WJIM 10 KOHIIA BBIMTOJIHEHUS MPOTPAMMBI, WJIK JI0 T€X MOP, MOKa
NEPEMEHHON HE IPUCBOUTCA Ipyroe 3HaueHue. MiMs nepeMeHHOM 0CcTaeTCsi HeU3MEHHBIM
110 KOHIIa IPOTpaMMBbl, a 3HAYEHUE caMOil nepeMeHHON MoxeT meHAThes. B Al [Tackanb
o0s3aTeIbHOE OOBABICHUE IEPEMEHHBIX, C OMMMCAHUEM UX UMEH, 3aIUIIAET MPOTPaMMBbI
OT OIIMOOK ¥ MOBBIIIACT UX HAJCKHOCTb.

Paznen onucanus nepeMEeHHBIX HAUMHAETCS CO CIIYKEOHOTO CII0Ba var, 1mociie
KOTOPOT'O CJIEAYIOT 3JIEMEHTHI ONKCaHus. [lepeMeHHbIe MOTYT ONMUCHIBATHCS KaK B
Hayajie IporpaMMBbl, TaK U HETIOCPEICTBEHHO BHYTPH JIF000ro 6J10ka begin ...
end. BHyTpnO10YHBIC ONTMCAHUS TICPEMEHHBIX HMEIOT TOT K€ BUJ, UYTO U B
paszaelsie OnmMCaHui.

begin
var al,a2,a3: integer;

end.



KpOMG TOro, ICPEMCHHBIC-TIAPAMCTPLI HUKJIa MOTYT OIIMChIBATLCA B
3aroJIOBKEC o1icparopa for.

HNMena nepeMeHHbIX B CIMCKE NEPEYUCIISIIOTCS Yepes 3amsaTyro. Hanpumep:

var

a,b: integer;
c,d: real;

m,n: byte;



s,sl: string;
ch,chl: char;

f: boolean;

Tunbl nepeMeHHbIX.

B 3aBHCHMOCTH OT BepCUH fA3bIKa IMporpaMMmupoBanus Pascal Tunbl mepeMeHHbIX
MOT'YT HEMHOTO pa3yindarhcsi. B nmporpammax Hanucanubix Ha SI1 PascalABC
UCIIOJIb3YIOTCS IAHHBIE CIEAYIOLIUX TUIIOB:

integer (ueJsn)
byte (BamToBEM)
real (BelmleCTBEHHE)

complex (KOMIIJIEKCHEIN)

string (CTPOKOBEIM)
char (cHMMBOJIBLHEIM)
boolean (jormueckmmn)
Tun "mMmaccun"
[Ipolie Oy PHBIA

baMmIoBEIM

KJIACCOBBIM U HEKOTOPBIE IPYTHUE.

Tunel B PascalABC noapa3zaenstoTess Ha POCThIC, CTPOKOBBIC, CTPYKTYPUPOBaHHbBIC,
THUIIBI YKa3aTesel, MpolelypHbIe U KIacCOBbIE.

K npocmwbim OTHOCSTCS YUCIIOBBIC (II€IbIC U BEIIECTBEHHBIC) TUIIHI,
JIOTUYECKHUI, CUMBOJIbHBIN, IEPEUYNCIUMBIN U JUANa30HHbBINA THII.

[TepeynciMMBblid TUIT TaHHBIX 3aJIAETCS IEPEUYUCIICHUEM BCEX 3HAUEHUH, KOTOPBIE
MOJKET NMPUHUMATh IEPEMEHHAas JaHHOro Tuna. [Ipu onucanuu oTaebHbBIE



3HAYCHHsI YKa3bIBAIOTCA Yepe3 3alsTyI0, a BECh CIIMCOK 3aKIII0UAETCs B KPYTJIbIe
ckoOku. Hanpumep:

Var Mesyac: (May,June,July,August );

CmpykmypupoeanHbsie TUTIHI (T.€. UMEIOIINUE KAKYI0-TO CTPYKTYPY), 00pa30BhIBAIOTCS
MacCUBaMH, 3aMUCSIMU, MHOXKECTBaMH U (aiiaMu.

Bce npocThie TUIbl, KpOME BEIIECTBEHHOIO, SIBISIOTCS HOPAOKOGbIMU. 3HAUEHUS
TOJILKO 3TUX TUIIOB MOT'YT OBITh UHOEKcamu IEPEMEHHBIX U MACCUBOB U
napamerpamu nukna for.

HHnoexc — 510 OPSIKOBBIN HOMED B TTOCIIEA0BATEILHOCTH. OOBIYHO
ob6o3HavaeTcsi cuMmBoJIoM 1 . Hymepanus HaunHaeTcs ¢ enquuauiibl. Hanpumep:

B mocnenoBarenbHOCTH A, B, C..Z , MHIEKCHI CHMBOJIOB COOTBETCTBECHHO
1,2,3..26.

Ecau UHIEKC 1 BBIXOJMT 3a mpeaciibl JJIMHBI CTPOKH, TO IIPpU
BBIIIOJIHCHHUH ITPOT'PAMMBI ITOABJIACTCA COO6H_I€HI/I€ 00 omuoKe.



THUnbI JaHHBIX:

1. IlopsinkoBbIe 1HeJIbIE.

Pasmep, THII
Mg tuna 3HaUCHUEC
Oaiir

YHCIJIOBON 0€33HAaKOBBII
byte 0..255 1

EILIA

YHCIIOBON 0€33HaKOBBII
word 0..65535 2

EJIBIN

YHCIIOBOU 3HAKOBBLIN
integer -2147483648.. -2147483647 4

LEJIBIA
char BCE CUMBOJIbI B KoupoBke ASCII 1 CUMBOJIBHBIA

K mopsiAKOBBIM OTHOCSITCS] TAKXKE nepeyuUcIUMblL U UHMEPBATbHbIL THII.

Ilepeuucnumviii TATI OTIPENIETSETCS YIIOPSI0UYESHHBIM HAOOPOM HIEHTU(DHUKATOPOB.

Hanpuwmep:

Ltype
Season = (Winter, Spring, Summer, Autumn) ;
DayOfWeek = (Mon, Tue,Wed, Thi, Thr, Sat, Sun);

3HadeHUS MEPEYNCINMOTO TUTIA 3aHUMAIOT 4 OaifTa.




Hnumepesanvuoeiii TUT IPEACTABIIAET COOOW MOAMHOKECTBO 3HAUYECHUN
L€JI0r0, CHMBOJILHOTO WJIM NMEPEYUCIUMOI0 THUIIA U OMUCHIBAETCS B BUAE
a..b, rae a - HIKHSIS, b - BEpXHss T'PaHULA UHTEPBAJIIBHOIO THIIA:

var
a: 0..10;

c: 'a'..'n';
d: Mon..Sat;

Tun, Ha OCHOBE KOTOPOTO CTPOUTCS MHTEPBAIBLHBIN THII, HA3bIBACTCS OA30BBIM JIJIs
ATOr0 UHTEPBAJIBHOTO THUIA. 3HAYCHUSI HHTEPBAILHOTO THIA 3aHUMAIOT 4 OaiiTa.

2.BemmecTBeHHBINA THIIL.

Tun real (4uca0BOM BeNIECTBEHHBIN). 3HAUYCHHS BEIIECTBEHHOTO THIIA 3aHUMAIOT
8 Gaiit, conepkar 15-16 3Havamumx nudp u HaxoAsATCsA B Auanaszone -1.8-107 ..

308 o
1.8-107"". KoncranTsl THIIa real MOXKHO 3alIMChIBATh KakK B (hopMe C TIIaBaroIei
TOYKOM, TaK U B SKCIIOHEHIIUAJIBLHOUN opMme:

1.7;

0.013;



2.5e3 (2500);

1.4e-1 (0.14).

3.Jlornyeckui THII.

Tun boolean (orudeckwuii). IlepeMeHHBIE H KOHCTAHTHI JOTHUYCCKOTO THIIA
3aHUMaroT 1 GaiiT U MOT'YT MMETh OJHO M3 JBYX 3HAYEHHUH, 3a1aBAEMBIX KOHCTAHTaAMH
True (uctuHa - 1) m False (1oxb - 0).

4.CTPOKOBBIH THIL.

Tun string (cTpokoBbiil). [IpumeHseTcss Tpy UCIIOJIB30BAaHUM TEKCTOBBIX JaHHBIX

B IIpOrpaMMe, COCTOUT U3 Habopa MocIeA0BaTENbHO PACOIOKEHHBIX CUMBOJIOB char .
[To ymomuanuto Mo nepeMeHHyto Tuna string oTBoguTcsa 256 OaiT, mpu

ATOM B HYJIEBOM 0OaiiTe XpaHUTCS AJIMHA CTPOKU. T.€. CTPOKH COCTOSIT, HE OoJiee
yeM, u3 255 cuMBoJioB. [Ipumep onucanus:

var s: string;

MO>KHO SIBHO yKa3aTh KOJWYECTBO CUMBOJIOB JjIsl IepeMeHHoi B [ |. Hampumep:

var s: string[50];

B nannoMm ciiyyae noja nepemMeHHy1o Bbiaensercs 50 CHMBOJIOB.

JlomyckaeTcs Ipy 3alMCH BBIPAXKEHUN CTPOKOBOIO THITA IPUMEHSTh JaHHBIE,
CUMBOJIBHOTO THIA (char) . B aTOM cilyyae 3TH JaHHBIE BOCIPUHUMAOTCS KaK
string. K oTaenbHbIM CUMBOJIaM CTPOKOBOT'O THUIIA MOXKHO OOpaTUTHCS MO HOMEPY
3TOr0 CHMBOJIA B CTPOKE, aHAJTOTUYHO MHJEKCY B MaccuBax ( cM. pazzaen 4 Maccusbl).

2.8. KommeHTapuu K nmporpamme.



B mporpamMme MOXET NPUCYTCTBOBAaTh TEKCT HAMUCAHHBIA pa3pabOTUYMKOM JIJIst
MOSCHEHUSI K MporpamMMe. DTOT TEKCT Ha3bIBAETCS “KOMMEHTApUEM K IMporpamme’”.
Jlaxe OonbITHBIE MPOTPAMMUCTHI CUUTAIOT HEOOXOIUMBIM MPUCYTCTBUE KOMMEHTapHUEB

B MpOTpaMMax.
KoMmmeHnTapuu 3akimtouaroTcss MeXy ckookamu { ...}, (*...%) unu numryrcs mociue

cumBoJioB / / (ciem). KommenTapun He BOCIPUHUMAIOTCS KOMIIBIOTEPOM U HE
00pabaThIBalOTCS MPOTPAMMON:

{ aTO - KOMMEHTapuUM }

(* »T0O - TOXe KOMMEHTapum *)
// B5TO - TOXe KOMMEHTapPUM
Bonpocer:

e Y10 Takoe nepemMeHHas?

e Kakue TUIIBI MMCPCMCHHBIX BbI 3HaeTe?
e Kakue TUIIbI JaHHBIX BbI 3HaeTe?



* B yéM pa3HuIa MEXy POCTHIMU U CTPYKTYPUPOBAHHBIMU TUIIAMMU?
* YT0 Ha3bIBAECTCS MHAEKCOM MEPEMEHHOM ?

II1. IIpakTHyeckast 4acTh.

Ha npouuibix ypokax Bbl pa300pajinch CO CTPYKTYPHOM CXeMOM porpaMMbl Ha
SI1 Pascal ABC. Ceroans Ha NpakTHUYE€CKOM YaCTH Mbl HAyYHMCS OOBSBIIATh
IIEPEMEHHBIE, U HAMMIIIEM IIPOCTYIO MPOrPaAMMY.

Program StObed;
var a,b,c,s:real;
begin

writeln ('cToumocThs mnepBoro Ojswona’)

~Ne

writeln ('cToumocTs BTOpOTO OJswonma')

~e

writeln ('cToumocTs TpeTbero OJmoma') ;

readln (a,b,c);

s:=a+b+c;

write ('cToMMOCTB obena ', s,
py6.'); readln;

end.

HcnpaBbTe mporpaMMy Tak, 4TOOBI B pe3yJIbTaTe BHIIOJHEHUS TPOrPaMMBbl Ha
JKpaH BBIBOJIMIIOCH POBHO 4 CTPOKH BMECTE C OTBETOM.

IV. /3

Brelyunts onpeneneHne nepeMeHHOM, TUTIbI IEPEMEHHBIX U KaK
3alMCBIBAIOTCS KOMMEHTapUHU K IPOrpaMme.



V. Bonpocbl y4eHHKOB.

OTBEeTHI Ha BONIPOCHI yYaILUXCHI.

VI. Utor ypoka.

ITonBenenue urora ypoka. BeicraBieHre OLEHOK.

Ha YPOKEC MbI Y3HAJIN, YTO TaKOC IICPCMCHHBIC, TUIIbI IICPCMCHHBIX U
KaK 3aIMiChIBAOTCA KOMMCHTAPUHU K IIPOTpaMMCE.

Ypoxk NeS. Tema: «/leiicTBUA HAX JaHHBIMU. BbIpa:keHusi, onepanabl 1
onepanumn».

eau ypoka:
- IOMOYb YYalIUMCsl YCBOUTh KaKue AEHCTBUS BO3MOKHO BBITIOIHATH HAJl TAaHHBIMU
B SII Pascal ABC, a taxxke ¢ moHATUAME «BbIpakeHus1, onepaHabl U ONepaluny;

- BOCIIUTaHHE MHPOPMALIMOHHON KYJIbTYPhl yUalIUXCsl, BHUMATEIHHOCTH,
AKKYpPaTHOCTH, TUCUUIUIMHUPOBAHHOCTH, YCUIYUBOCTH;



- pa3BUTHE TTO3HABATEIILHBIX HUHTEPECOB, HABBIKOB PA0OTHI C MBIIIBIO U KJIaBUATYPOA,
CaMOKOHTPOJISI, YMEHUSI KOHCTIEKTUPOBATh.
Oob6opynoBanue:

A0CKa, KOMIIBIOTEP, KOMIIBIOTCpHAA IMIPC3CHTALA.

Ilian ypoka:

|. Opr. momeHT. (1 MuH)
Il. Axtyanu3zamus 3HaHUH. (5 MUH)
II1. TeopeTtuueckas yactb. (10 MuH)

IV. Ilpaktuueckas yacth. (17 MuH)

V. /3 (2 mun)
VI. Bonipocsl yueHUKOB. (5 MUH)

VII. Utor ypoka. (2 MmuH)

Xona ypoka:

I. Opr. MOMeHT.
[IpuBercTBUE, TpOBEpKa NpUCYTCTBYIONINX. OOBICHEHHE X0/1a YPOKa.

Il. AKTyasm3anusi 3HAHUM.

Ha nponutomM ypoke MbI y3HaJIH, YTO TAKOE MEPEMEHHBIE, TUIIbI IEPEMEHHBIX U KaK
3aIUCHIBAIOTCS KOMMEHTapHUu K nporpamme. CeroaHs HaMm Npe/ICTOUT y3HATh KaKHe
JEHUCTBUS HAJ JAHHBIMUA MOYKHO BBITIOJHATH TIpH pazpadoTtke mporpamm Ha SI1 Pascal

ABC.

lll. Teoperuyeckast 4acThb.

Pasnen 3. [leiicTBus HaA JaHHBIMH. Paboma ¢ npoepammou.

Pazgea 3.1. Boipa:xxeHusi, onepaHabl M ONepanum.

B anroputrmax nporpamm y4acTBYIOT 8blpANCEHUS.



HpOCTBIMI/I BBIPAXKCHUAMMU SABJIAIOTCA IICPCMCHHBIC 1 KOHCTAHTBI.

CrnosxHbIE BBIPAXKEHUS CTPOATCS U3 00JI€€ MPOCTHIX C UCIIOJIb30BAHUEM
onepauuii, CKOOOK, BBI30BOB (PYHKIMM, TPOLEYP, HHAECKCOB U MPUBEICHUIA
TUNOB. J[aHHBIE, K KOTOPBIM IPUMEHSIOTCS ONIEPALIMH, Ha3bIBAIOTCS 0NEPaHOaMu.

Onepayusimu B SI11 Ha3pIBAIOTCS NEUCTBUS HaJ JaHHBIMU (onepanoamu).

B Pascal ABC umerotcs cienyromnue onepanun: @, not, *, *, /, div, mod,
and, shl, shr, +, -, or, xor, =, >, <, <>, <=, >=,

ApudmeTnyeckue onepanmm.

K apugpmemuueckum oTHOCATCS OuHapHble (MPUMEHSIEMBIE K IBYM OTIEPAH/IaM )
orepanuu + — * / JJIs BENICCTBEHHBIX U IENIBIX YUCEII, OuHapHsle onepanuu div u
mod JUTS IEJBIX YUCeN U YHapHble (TIPUMEHSEMBbIE K OTHOMY OMNEpaHAy) Onepanuu -+

WU — ISl BEIIECTBEHHBIX U LIEJIBIX YHCE.



BripakeHue, uMeroliee YuciaoBOM TUII, HA3bIBAETCA apugmemuueckum. Tun
apu(pMETHUECKOT0 BBIPAXKEHUS ONPEEIAETCS MO CIEAYIOUIEMY MTPABUITY: €CIIU
BCE€ ONEPAH/IbI 1IEJIbIE U B BBIPAKEHUU OTCYTCTBYET olepauus JeiaeHus /,

TO BBIp@XEHUE UMEET TUIl integer, B IPOTUBHOM Ciy4ac BBIpAXKEHHUE UMEET TUII real.
Hampumep, ecnmm b umeer tun byte, a ¢ uMeeT THO word, TO BBIpaXXE€HUd b+c ,
b-c wumum b*c uMmewT TMN integer, aBblpaxeHue b/c - thun real.

Onepamuu DIV u MOD.

B Pascal ectb onepamnuu 11e104rMCcICHHOTO IEJICHUS U HaX0KIEHUS OCTaTKa OT
neneHus. [IpuMeHst0TCs OHM 1714 TaHHBIX TUIAa integer . Ilpu BeImoTHEHUH

1eI0uncIIeHHOro aeneHus (oneparus DIV) octaTtok oT AeneHus oTOpachIBacTCsl.
Hanpumep, 12 div4=3; 19div5=3; 136div10=13, 27div10=2.

C nomoripio onepamurn MOD MOKHO HalTH OCTATOK OT JCJACHHS OJHOTO
IICJIOTO YKCJIa Ha JPYroe.
Hanpumep: 12mod 3=0; 19mod5=4; 136 mod10=6, 27mod10=7,

[Tpu pabote ¢ paznuunbiMu TUamMu JaHHbIX B AI1 [lackans umeroTcst ctaniapTHbIe
poLEayphl U PYHKIIUH, TPECTABICHHBIE HIKE.

1. MaTeMaTH4YeCKHE MpoueAypPbl 1 QYHKIUMU.

SIn(x)

Int (x)
Uma un
napametpbl  lCOS (x) Frac (x)
Abs (x) rctan (x) B
Sar (x) Power (x,y) che )
Round (x) 0dd (x)
Sgrt (x)




byHKUMA [x

- real,

bYHKLMA
- real,

bYHKLMA
- real,

bYyHKUMA
X -

real,|

d)yHKLl,Mﬂl
X, Y -

eax

dYHKUMA

- real

dYHKUMA

dYHKUMA

- real

- real

- NOpAAKOBOTO

dyHKUMA
THIIA
Mpoueaypa Tunbl Tun Dewncreue
unun napamerang TIFEEgeT BO3BpaLljaemoro
dyHKUMUA 3HayYeHus
¢VHKL',V|F| X7 J_lltUgUL
COBMaZaeT C TUMOM |[Bo3BpaliaeT abCONMIOTHOS
d')\,/uul_ama - ﬁ‘ragav‘, rkal
napameTpa BHAaYeHHE (MOIYJNb) X
d')\,luul_ama - 1 ni—ogov‘, real

coBnagaeT c TMNom IBo3BpalaeT KBaapaT x

napameTpa

coBnagaeT c Tmnom

napameTpa

BO3BpAIAET KBAIPATHBINA KOPEHb

M3 X

coBnagaeT c Tmnom

napametpa

BO3BpAIaeT CHHYC X

coBnagaeTt c Tmnom

napameTpa

BO3BpAIa€T KOCUHYC X

coBnagaeT c TMnom

BO3BpAIIAET apPKTAHT€HC X

napametpa
real BO3BpAIIACT X B CTEHECHU Y
integer BO3BpAILACT PE3yJIbTAT

OKPYTJIEHHUS X 10 ONuKaniiero

[CJI0I0




real

[BO3BPAIIACT LEIYIO YaCTh X

real BO3BpaIIaeT JPOOHYIO YacTh X
integer BO3BpAILlacT HOMEP 3HAUCHUSI
[TOPSITKOBOTO THIA (CUMBOJIA)
char BO3BpAILIAET CUMBOJI ¢ KOOOM X
boolean Bo3Bpalaer True, eciii X -

HeUueTHOe, U Flalse B




[IPOTUBHOM CJIy4ac

Inc (x) npoueaypa [[x - mopsakoBoro Y BenmnuuBaer X Ha 1
THIIA
Dec (x) npoueaypa [[x - mopsakoBoro VMenbiaer X Ha 1
THIIA
Inc(x,n) npoueaypa ||x - HOPSAAKOBOTO Y BenuuuBaeTr X Ha n
THIIA,
n - IeJoro Tuia
Dec (x,n) npoueaypa ||x - TOPSAAKOBOTO [YMenbpIIaer X Ha n
THIIA,
n - IeJIoro THIa
Pred (x) dYHKUMA X - TOPAJKOBOIO [cCOBNaAaeT C TMNOM |[BO3BpaIllaeT MpeAbIIyIIee
ThIa napameTpa BHAYEHUE MOPSAIKOBOrO THIIA
Succ (x) dYHKUMA X - TIOPSIKOBOTO [COBMagaeT C TUMOM ([BO3BpaImaer ciemyromee
THIa napameTpa BHAUYCHUE NOPSAKOBOrO THIIA
Random (x) dYHKUMA X - integer |[integer BO3BpALAET CIy4yalHOE LIETIOE B
mamraszone ot 0 qo x—1
Random byHKUmA real BO3BpALAET ClydyailHOe

BenecTBenHoe B quamaszone [0..1)

Bonpocsr:




e 4yTo Takoe - BeipaxkeHus B A1 Pascal ABC;
* 4YTO Ha3bIBalOT MpocThIMU BbipakeHusmu B AI1 Pascal ABC ?;

* YTO Ha3bIBAIOT CJIO0KHBIMU BbIpakeHusamu B A1 Pascal ABC ?;
e yTo Ha3biBatoT onepangamu B Il Pascal ABC ?;
* yTO HasbIBatoT oneparusamu B SI1 Pascal ABC ?;

lll. IIpakTH4yeckas 4acTh.

CeronHst HaM NPEICTOUT Y3HATH KaKUE ACHCTBUS HaJ JaHHBIMU MOXXHO
BBIMOJHATH MU pa3padoTke nmporpamm Ha SI1 Pascal ABC.

HporpaMMa BBIYUCJICHUS IUIOMIAIN S MpAMOYTOJIBHOT'O TPCYT'OJIbHUKA, 110 IBYM
KaTcTaM

Program PloshadTreugl;

Var a,b: integer, S:real; //ob6vaBjeHME MNEepEeMEHHEIX
begin

writeln ('BBemuTe 1eJble 3HAUEHUI IOJIMHBE KAaTeToBR a,b');

{BEIBOL MNOSACHUTEJIEHOI'O TEKCTa Ha SKpaH}

readln (a,b); //BBom maHHEIX (a U b) C KJIaBMATYPE
S:=a*b/2; //BreuMcCIeHME MJIOmWanu TPEeYyITOJIbEHUKA
writeln (' momanes TpeyroJibHMKa = ' ,S);

end.

HporpaMMa BBIYHMCJICHUA KBaJapaTa M KBaAPAaTHOI'O KOPH:A 4YHuCJa N



Program Kvad Kor;

var kv,n:integer; kor:real; //ob6nsaBiasgeM nepeMeHHEE
begin

writeln ('BBeguTre umcio n');

readln (n) ;

kv:=sqgr(n);

kor:=sqgrt (n) ;

writeln ('Kragpar uymcna ',n,' = ',kv,' Kopenwr umcna ',n, '

= ',kor);

end.

HporpaMMa BBIYHCJICHUA JJIMHBI OTPC3Ka I10 BBCJICHHBIM KOOpAHWHATaM:

Program DlinaOtrezka;

var x1,vyl,x2,y2,d:real; //ob6wvsaBiseM nepeMeHHEE begin
// BRIUMCJIIEM IOJIMHY OTpesKa II0 TeopeMme [nparopa

writeln (' BBemmTe KOOPOMHATH Touek A (X1,Y1)
u B(X2,Y2)");

readln( x1,vyl,x2,y2 );
d:=sqgrt (sqgr (y2-yl) +sgr (x2-x1)) ;

writeln (' IOnmHa oTpeska |AB|=',d);

end.



IV. /3

BblyunTh Kakue BCcE TEPMUHBI YPOKA.

V. Bonipocbl y4eHHKOB.

OTBeThI HA BOIIPOCHI ydalluXxcs.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicraBieHre OLEHOK.

Ceroansi Bbl TO3HAKOMWINCH C TEM, KaKue apuMeTHuecKkue IeUCcTBUS HaJl JaHHBIMU
YUCJIOBOT'O THUIIA, MOKHO BBIMOJHATH MpHU pazpadoTke nporpamm Ha SAII Pascal ABC.



Ypok Ne6. Tema: «JIoruyeckue (0ysaeBbl) onepauuu. Onepanuy OTHOLICHUS
(cpaBHeHUs)».

Meau ypoka:

- 1aTh y4alIMMCsl TIOHSTHE O JIOTUYECKUX OTepaIusix, a Takke 00
omnepanusix CpaBHEHUS,

- BOCTIMTaHHE MHPOPMAITMOHHON KYJIbTYphl YUaIINXCs, BHUMATEIHHOCTH,

AKKYPAaTHOCTH, JUCHUIINIMHUPOBAHHOCTHU, YCUAYHNBOCTH.

- Pa3BUTHUC ITO3HABATCIIBHBIX NHTCPCCOB, HABBIKOB pa6OTBI C MBIIIIBIO U KHaBHaTypOﬁ,
CaAMOKOHTPOJIsI, YMCHUA KOHCIICKTUPOBATD.

Oob6opynoBanue:

A0CKad, KOMIIBHOTCP, KOMIIBOTCPHAA IIPC3CHTALHA.

ILnan ypoka:

|. Opr. MOMeHT. (2 MUH)
Il. AxTyanu3zaius 3HaHu#. (5 MUH)

III. Teopetnueckas yactb. (12 MUH)
IV. Ilpaktruueckas yacth. (17 MuH)
V. /3 (2 mun)

V1. Boripocsl y4eHUKOB. (5 MHH)

VII. Utor ypoka. (2 MuH)

Xoxa ypoka:
I. Opr. MmomeHT.

[IpuBercTBUE, IPOBEpKA NMpUCYTCTBYIOMMNX. OOBsICHEHHE X0/4a YPOKa.

II. Aktyanu3anus 3HAHUI.



Ha niporuioM ypoke BbI TO3HAKOMIJIUCH C BBl TIO3HAKOMUJIUCH C TEM, KaKHe
apu(pMETHICCKUE ACHUCTBUS HAJ JAHHBIMU YHCIIOBOTO THIIA, MOYKHO BBITTOJIHSATE TIPH
pa3paboTtke nporpamm Ha SI1 Pascal ABC.

II1. Teopernuyeckas 4acThb.

Jlorn4yeckue (0yJ/ieBbl) onepanuH.

K nocuueckum oTHOCSTCS OWHapHble omnepanuu and, or U XOr, a Takxke
yHapHas onepanusi not. OTU oONepaluy BBITOIHAIOTCS € MCIOJIb30BaHUEM
OlepaHAOB TUIA Dboolean U BO3BpalllalOT 3HAa4Ye€HUE THUNA boolean.

Bripaxenue, umeroiee Tun boolean, Ha3bIBACTCH Jocuueckum (0ynesvim).

Bripaskenus B mporpaMMax MOTYT KOHCTPYHUPOBATHCS C TOMOIIBIO OyJIEBBIX
ornepanuid. ITU omnepaly UCTIONb3YIOT MOHATHUS aareOphl JOTUKH, pa3pad0oTaHHON
OputaHckuM matemaTukoM J[xxopmxem bynewm.

Onepanus and — KOHBIOHKIIUS (JIOTHUECKOE YMHOXKEHUE, nepecedenue, &, », "u”).



Beipaxxenue

a & b gaer 3HaueHWe true TOJBKO B TOM Clydae, €Clid a U b uMerT
3HaueHus true, B OCTAIBHBIX clyyasgx — false:

true and true = true
true & false = false
false » false = false

Omnepanust or — JU3BIOHKIMS (JIOTHYECKOE ClIOKeHue, o0benuHeHue, +, v, "uiu").
Brelpaxxenue a + Db nmaer 3HaueHue false B TOM U TOJIBKO B TOM Clly4ae, €ClIM a U
b wnMmeroT 3HaueHus false, B OCTAIBHBIX CIIy4yasiX — pe3yiabTaT true:

true or true = true
true + false = true
false v false = false

Onepayus not — uHBEpCHUs (JIOTMUECKOE OTPHIIaHue , —, , oneparus "ne").

BBIpa)KeHI/Ie not a UMeeT 3HAUYCHHUEC, IPOTUBOIIOJI0KHOC 3HAUCHUIO a.

not true = false

- false = true

Ot OIIcpalru I10JIC3HbI, CCJIN HY>KHO IIPOBCPUTH CIIOKHOC YCJIOBHUC.



Onepanuu OTHOWIEHUA (CpaBHEHHUS).

Onepanuy OTHOLICHUS TAKKE ABJISIOTCA JIOTUUECKUMU. FIX MOXHO HCTI0JIB30BaTh
JUIS IIPOBEPKU OTHOLIEHUN MEXKAY IIEpeMEHHbIMU: a<b, c>=d, x=y uT.4. Hax
JIJAaHHBIMM THIIA real, integer, char, string MOXHO BBIIIOJHITH
CJIEAYIOIIKE OTEepPaIi OTHOLIECHUSI (CpaBHEHUS ):

= PaBHO;
<> HE PaBHO;
< MeHbIIe ;

>0oJiple;

<= MeHblle WIM PaBHO,
>= OoJiblle WM PaBHO.

B onepanusax CpaBHCHUA JOJIKHBI YHaCTBOBATH OIICpAHABI OHOI'O THIIA. HckmroueHue
CIEJIaHO TOJIbKO B OTHOIIEHUHU JAHHBEIX UMCJIOBHIX TUIIOB real u integer,



KOTOpBIE MOT'YT CPaBHUBATHLCS APYT ¢ ApYyroM. Pe3ynbraT npuMeHeHus
orepalyy OTHOLIEHUS K JIIOOBIM OllepaHaaM UMEET TUIl boolean.

Bomnpocsr:

® KaKue JJOTUYECKHUE ONEPALIMU BBl 3HAETE?

® KaKue ONepaluy OTHOLICHHS BbI 3HAeTe?

® OIIEpaH/Ibl KAKOTO TUIIA MOYKHO CPaBHUBATh?

® 4TO SIBJISIETCS PE3YIBTATOM CPABHEHMS JIOTHUECKOU ONepanuu?

lll. IIpakTH4yeckast 4acThb.

Hanwuimem nporpamMmy, B KOTOpOfI CPAaBHUBAIOTCA PA3JIMYHBIC OTICPAH/IBI.

[Tporpamma cpaBHEHUS BBEJCHHBIX Yrce (MoyHas (hopMa yCIOBHOTO ornepaTopa i f):

Program SravChisel;

var a,b: integer ; //oB6rsaBisgeM nepeMeHHEE
begin

writeln ('BBegure a u b');

read(a,b);

if a<b then

writeln(a, '<',Db)

else

if a>b then

writeln(a, '>"',Db)

else writeln(a, '=',Db);



end.

IIporpamMma npocTOl COPTUPOBKHU 3-X YHCEII:

Program ProstSort;

var a,b,c: integer;

begin

readln (a, b, c);

if (c>b)and(b>a) then write(a,' ',b,'"' ',
if (b>c)and(c>a) then write(a,' ',c,' ',
if (c>a)and(a>b) then write(b,' ',a,' ',
if (a>c)and(c>b) then write(b,' ',c,' ',
if (b>a)and(a>c) then write(c,' ',a,"' ',
if (a>b)and(b>c) then write(c,' ',b,"' ',

end.

[Iporpamma onpenenstoniasi, BCTPEUatOTCs JIM CUMBOJIBI «, —>» B CTPOKE.



Program Simvoly;

var s:string;

i:integer; f:boolean;

begin

writeln ('BBemomuTe CTpPOKY');

readln (s) ;

f:=false;

for 1i:=1 to length(s)-1 do

begin

if copy(s,i,2)=',-' then f:=true;
end;

begin

if f=true thenwriteln('cumBose ",- " BCTpeuawTCca')
else

writeln ('cumBoser ", - " He BcCcTpeuawnTcsa');
end;

end.

IV. /3



3HaTh KaKkue orncpanuu OTHOCATCA K JIOTUYCCKOMY THUITY, 4 TAKIKC BCC
oncpanuu CpaBHCHUA U IIPpaBHJIa UX IIPUMCHCHUS.

V. Bonpocbl y4eHHKOB.

OTBETHI Ha BONPOCHI yYaLUXCSI.

VI. Utor ypoka.

IlonBeneHue urora ypoka. BeicTaBieHue OlieHOK.

Ha ypoxe MblI y3Hanu, Kakue onepaluy OTHOCSTCS K IOTHYECKOMY THUITY, a TAaKKe
npaBuIIa puMeHeHus onepanuii cpaBuenus B SI1 Pascal ABC.

VYpok Ne7. Tema: «CTpoKOBbIE OnIEpaliun».

Llemn ypoka:

- TIOMOYb y4alIuMCs MOJIYYUTh CBEJAECHUS O TOM, KaKU€ Omepaii MOKHO
IPOU3BOIUTH CO CTpoKoBbIMU naHHbIMU B SIT Pascal ABC, a Takke kakoB
MPUOPUTET BBITIOJIHEHUS OTIEpAIUid;

- BOCIIUTaHHEC HH(I)OpMaHHOHHOﬁ KYJbTYPhI YUallIUXCA, BHUMATCIbHOCTH,
AKKYpPaTHOCTH, JUCHHUINIMHUPOBAHHOCTHU, YCUIYNBOCTH,
- Pa3BUTHUC ITO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJIAI, YMCHUA KOHCIICKTUPOBATD.



Oob6opynoBanue:

A0CKa, KOMIIBIOTCP, KOMIIBIOTCPHAs ITPC3CHTALHA.

ITnan ypoka:

|. Opr. MOMEHT. (2 MUH)
Il. Axtyanu3zanus 3HaHUH. (5 MUH)

II1. TeopeTtnueckas yactb. (12 MuH)

IV. Ilpaktuueckast yacth. (17 MuH)

V. /3 (2 mun)

VI. Bonipocsl yueHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xona ypoka:

[. Opr. MOMEHT.

[IpuBeTrcTBUE, TpOBEpKa MpUCYTCTBYIONNX. OOBICHEHHE X0/1a YPOKa.

Il. AkTyasm3anusi 3HAHUM.

Ha nponuibix ypokax Mbl y3Halli, YTO KaKHE ONEPALMN OTHOCATCS K IOTHYECKOMY
TUITY, a TAaK)Ke MpaBuiia MpuMeHeHwus onepaiuii cpapHeHus B 11 Pascal ABC.

lll. Teoperuyeckast 4acThb.

CTpoKoBbI€e onepanum.



OcCHOBHOU onepanyen, NpUMEHAEMON K CTPOKOBBIM Y CUMBOJIBHBIM OITEpaH/IaM,
IIOMUMO ONEPALMN OTHOLIEHHUS <, >, <=, >=, = <>, gBJIAETCA OlECPaALU
KoHkaTeHanuu (“+*, cnusiaus). Ee pe3ynbTar uMeeT cTpokoBblid Tun. Hanpumep,
'a'+'b'="ab' ('mon'+'HoTa'="monnHoTA'). [IOCKOJIBKY CTPOKH MOTYT COAEPKATh MAKCUMYM
255 cUMBOJIOB, U €CJIM CIUBAIOTCA CTPOKH CyMMapHOU JJIUHBI OoJibiie 255
CHUMBOJIOB, TO IIpOrpamMMa 3aBepIIaeTcs coo0IIeHueM 00 ommoKe:

» Oumbka: NPOMBOUIIO MEePEeloJIHEHME CTPOKM IIpH
BBIIIOJIHEHMM onepauum '"+".

CTaHAapTHbIe npoueaypbl 1 (l)YHKI.[l/Il/I AJIA paﬁoTbI CO CTPpOKaMH

Uma n napameTtpsbl | Mpoueny Tunbl Tun Bo3Bpa- DeiictBne
pa naun napameTpos waemoro
dyHKUMA 3HaYeHuA

Length (s) d)yHKLI,MFI s - string integer BO3BpAILACT JJIMHY CTPOKH S




Copy (s,index, |pyHKUMA |s - string, string Concat (sl,..,sn) |pyHKUMA |s1,..., sn -
count) index W count string

- integer

IntToStr (i) dyHKUMA |1 - integer |[stri

Delete (s, in- npouen. |[s - string,
dex, count) index W count

- integer StrTolnt (s) dyHKUMA |s - string |Hmte
Insert (pods, npouen. |s, pods -
s, index) string, index

-integer
SetLength (s,n) |0pouea. |[s - string, n -

integer
Str(x,s) npouen. |s - string, x -
Str(x:n,s) integer, real
Str(x:n:m, s)

Mn,m-

integer
Val (s, v, code) npouen. |s - string, v -

integer,

real, U code -

integer

string



BO3BpaALIA€T IMMOACTPOKY CTPOKU S JJIMHBI count,
HaYMHAs] C HO3UIMH index

yIaJsieT B CTPOKE S COUNt CUMMBOJIOB HaYyMHAS C
nosuimu 1ndex

BCTaBJISIET MOJACTPOKY POAS B CTPOKY S C TO3HUITUU
index

YCTaHaBIIMBAET UINHY CTPOKH S PaBHOU N

npeodpasyer X K CTPOKOBOMY TPE/ICTABICHHIO (BO
BTOPOM H TPEThEM CITy4asix coriacHo (opMaTy BHIBOJIA,
YCTaHaBIIMBAEMOMY I M M) U 3aIMCHIBAET PE3YIIbTAT B
CTPOKY S

[IpuopuTET BHINOJTHEHUA ONEPALUA.

npeodpa3yeT CTPOKY S K YHCIOBOMY
MIPECTABICHHUIO U 3alMChIBAET PE3yIbTAT B
nepeMeHHyto v. Eciu npeobpa3zoBanue
BO3MOXHO, TO B [IEPEMEHHON code
Bo3Bpamaercs 0, ecii HEBO3MOXXHO, TO B
code BO3BpallaeTCcs HEHYJIEBOE 3HAUCHUE

BO3BpAIIaeT CTPOKY, ABJISIOIIYIOCS
Pe3yNbTaTOM CIUAHUS CTPOK S1,..., SN.
Pe3ynbTat TOT %K€, YTO Y BBIPaKECHUS

sl+s2+...+sn

peoOpasyer LeI0e YUCIIO0 K CTPOKE

npeoOpas3yer CTPOKY B LEI0€ YUCIIO .
Ecnu npeobpa3oBaHue HEBO3ZMOXHO, TO
BO3HHUKAET OIINOKa BPEMCHU BBITTIOJTHCHU A

[Ipum 3anucu mporpamMm UCIOJIB3YOTCS BBIPAKEHUS PA3HOTO THUIA

(Jlorudeckue, CTPOKOBBIS, aaredpandecKue).

B anreOpandeckux BhIpaXKEHUSX UCTIONB3YIOT apu(METHIECKUE OTIepaliuu

(cmo>xeHre, yMHOXKCHHE, BRIYUTaHUE, enieHue), pyHkiuu Pascal, kpyribie ckoOKwu.

[Ipuopuret onpenensier NOPsAIOK BbIIOI-HEHUS Ollepaluil B BeIpakeHUU. [lepBbeiMu

BBIITOJHAKOTCA OIICpalny, HMCIOINIUC BBICIIIHM IIPUOPUTCT. OHepaHI/II/I, HUMCIOIIHNEC

OI[HHaKOBBIﬁ IMPHUOPHUTET, BBIIIOJIHAIOTCA CJICBA HAIIPABO. N3meHnTh IMOPAI0K

onepauuﬁ MOJXHO KPYTJIBIMHU CK06KaMI/I, TOrJa B IICPBYIO OUYCPCAb BBIIIOJIHAIOTCA

JICHICTBUSA B HUX.



@, not, & 1 (HaMBBICIIIHIA)



* /, div, mod, and, shl,

shr

+, -, or, Xor 3

=, <>, <, > <=, >=, in 4 (Hu3mui)

HOpSIIIOK HeﬁCTBHﬁ IMPpHU BBIYHCJICHUU 3HAUYCHUA BBIPAKCHUA !

1) BBIYUCIISIIOTCS 3HAYEHUSI B CKOOKAX;
2) BBIUUCTSIOTCS 3HAYCHUS (YHKIIUM;
3) BBINOJHSAETCSA YHapHbIE onepalud (YHaApHbIA MUHYC — CMEHA 3HaKa);

4) BBITIOJIHATOTCA OIICpAallu YMHOKCHUA U NCIICHUSA (B TOM YHCJIC
OCSJIIOYUCIICHHOTO ACJICHNA U HAXOXIACHUA OCTAaTKa OT )ICJ'IGHI/ISI);

5) BBIIIOJIHATOTCSA OIICpAllhuN CJIOKCHUA U BBIYUTAHUA.

Bonpocsr:

e YT0 Takoe CTPOKOBBIC JAHHBIE?
e Ha3zoBuTE OCHOBHBIE OTIEPALIUH, KOTOPHIE BBITIOIHSAIOTCS CO CTPOKaMu?

e C nmoMomibo, Kakoi (hYHKIIMH MOYKHO MPeoOpa3oBaTh YUCIOBBIC JAHHBIC B
CTPOKOBBIE?

e HazoBure onepanuu B OPSAKE MPUOPUTETHOCTH UX BBITTOJHECHUS.

lll. IIpakTHyeckas 4acTh.

Ha nponuibix ypokax Mbl y3Halli, KaKue ONEpali OTHOCATCS K JJOTUYECKOMY THITY, a
TakKe mpaBuia npuMeHnenus oneparuii cpaaeHus B 11 Pascal ABC. Ceroans Ha
MPAKTUYECKON YaCTU MbI HAITUIIEM MPOTPAMMBbI, B KOTOPBIX OYAYT MPOU3BOIUTHCS
NENUCTBHS HAJl IEPEMEHHBIMU CTPOKOBOT'O THIIA.

IIporpaMmMbl padoTHI CO CTPOKAMH.

1. Ilporpamma KOHKaTeHAIUH (CIOKEHUS) CTPOK:



Program Concatenacia;

var s,sl,s2: string; //obmaBisgeM mepeMeHHEe
begin

Writeln ('Beenure cjoBa');
readln(sl,s2);
s:=Concat(sl, s2);

Writeln ('IloJlyyeHHOE CJIOBO =
',s8); end.

2. TIporpamma BbIYHCIICHUS JIMHBI CTPOKH (KOJIMYECTBO CUMBOJIOB B CTPOKE):

Program DlinaStroki;

var s: string; L:integer; //0BBABIISIEM HNEepEeMEHHEE



begin
writeln ('BBemouTe CTpPOKy');
readln(s) ;

L:= Length(s);

Writeln (!’ Inuua cTtpoku = ' ,L);
end.

3. Ilporpamma BbIp€3aHus N CUMBOJIOB U3 CTPOKU S, HAayWHAasA C MO3ULMHU 1, C
HOMoumH)®yHKuHH(Jpr(s,i,n):

Program VyrezSimvol;

var s,sl: string; 1i,n:integer; //obraBisgem
nepeMeHHEIe

begin

Writeln ('BBegure cJjioBO');

readln (sl) ;

Writeln ('BBeguTe C KAKOITO CHMMBOJIA UM CKOJIBKO WUX
BEIPE3ATH ') ;

Write('i = '"); read(i);

Write('n = ') ;read(n);

sl:=Copy(s,i,n); // cvmorpm pazmen CTaHOapTHHE
NpoLUenype UM QYyHKLUM

Writeln ('nmomyuyeHnHoe cjoBo = ',L);
end.



4. Ilporpamma ynajneHus U3 BBEAEHHON CTPOKU S, IEPBBIX N CUMBOJOB.

Program UdalenieSimv;
uses crt;

var s:string;n:integer;
begin

writeln ('BBeamuTe CTPOKY UM KOJIMUECTBO YIaJISIEMBIX
CUMBOJIOB ') ;

readln (s, n);

delete(s,1l,n);

writeln ('nmocyne ypmajeHMs MIOJydyMJiIoCb - ',
s); end.

5. HporpaMMa ITOUCKa CUMBOJIa B CTPOKC:

Program PoiskSimvola;

var s,si:string; i:integer; f:boolean; //ob6rvaBisgem

mepeMeHHEIE



begin
writeln ('BBemomuTe CTpPOKyY');

readln (s); //CUuMTEIBAEM CTPOKY

writeln (' BBemmuTe cuMmMBoga') ;

readln(si); //o06o3HayaeM MCKOMBIM CHMMBOJI Si

f:=false; //mBHavaslbEHO CUuMTaEeM, UYTO CHUMBOJIA B

CTPOKE HET
for 1i:=1 to length(s) do

begin //OYHKIIMEN COPY IIPOBEPSIEM

coBIIananT Jir

if copy(s,1,1)= si then f:=true //Brpezaemre

CVIMBOJIEI C MCKOMEBIM

end; //rorma sormueckas ¢yHkims f npumer

BHauveHue true

writeln (f); //BrBoguM pes3yabTaT
end.

6. IIporpamMa BBIYMCIIEHHUS KOJIMYECTBA CIIOB B CTPOKE;

Program
KolichSlov; wvar s:
string; n,k:
integer; begin



writeln (BBeguTe cCTpoky ');
readln(s) ;

for n:=1 to length(s)
do begin

if (s[n]=" ")
then k:=k+1;

end;

writeln('B cTpoke',k+1l,"' cioB'
) ; end.

7. Tlporpamma 3amucu cjioBa B 00paTHOM TOpsiiKe (MTepeBEPTHIIII):

Program Perevorot;

var c,cl:string;

i:integer; //OBBABIIAEM INEpEMEHHEE



begin

writeln ('BBeguTe cJjioBo') ;

readln (c) ;

for i:=length(c) downto 1 do

cl:=cl+copy(c,i,1);

writeln (‘nepeséptTem = ’,cl);

end.

IV. /3

BblyunTth onpeneneHust 3Toro ypoka, 3arnucarth B TeTpaib Nporeaypbl U QYHKIIUH [
paboTBI CO CTPOKAMHU, 3aIIOMHUTH IPUOPUTET BHIIOJHEHUS ONEpaluid HaJ TaHHBIMU.

V. Bonipochbl Y4€HUKOB.

OTBETHI HAa BOMPOCHI yYaLUXCSI.

VI. Uror ypoxka.
[TonBenenue nrora ypoka. BeicTaBieHHE OLIEHOK.

Ha ypoke mbl nonyuniiv CBeIeHUSI O TOM, KAKHE OIEPALIMK MOXHO ITPOU3BOAUTH CO
ctpokoBbiMu AaHHbIME B SIT Pascal ABC, a Taxke KakoB IPHUOPUTET BHITIOTHEHUS
onepauunii. Tak ke Mbl HalKCaIu MPOTPaMMYy, B KOTOPOU BBIITOIHSJIUCH JEUCTBUS HAJ
MIEPEMEHHBIMU CTPOKOBOT'O THIIA.

Ypok Ne8. Tema: «OnepaTopsl AIl Pascal ABC».

esu ypoka:



- IOMOYb YYaIllUMCsl YCBOUTH MoHsATHE 00 oneparopax B Il Pascal ABC;

- BOCTIUTaHHE UHPOPMAITMOHHON KYJIbTYphl YUAIIUXCs, BHUMATEIHbHOCTH,
AKKYPaTHOCTH, TUCIUIIMHUPOBAHHOCTH, YCUIYUBOCTH.
- pa3BUTHUE MO3HABATEIbHBIX UHTEPECOB, CAMOKOHTPOJISA, YMEHUS KOHCIIEKTUPOBATh.

Oob6opynoBanue:

A0CKa, KOMIIBIOTEP, KOMIIBIOTCPHAs ITPC3CHTAILHA.

Ili1an ypoka:

|. Opr. MOMeEHT. (2 MUH)

Il. Axtyanu3zamus 3HaHUH. (5 MUH)
II1. Teopetuueckas yactb. (12 MuH)

IV. IlpakTrueckas 4actb. (17 MuH)
V. /3 (2 mun)
VI. Bonipocsl yueHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xoa ypoka:

[. Opr. MOMEHT.

[TpuBeTrcTBUE, TpOBEpKa MpUCYTCTBYIOMNX. OOBICHEHHE X0/1a YPOKa.



Il. AkTryaau3auus 3HAHMH.

Ha npomubix ypokax Mbl ITOTy4YWJIM CBEICHUS O TOM, KaKue Olepanuyu MOKHO
MPOU3BOJIUTH cO CTpokoBbIMU JaHHBIMU B SI1 Pascal ABC, a takxe kakoB
MIPUOPUTET BBITIOJIHEHUS Oonlepauid. Tak e Mbl HaUCAJIU ITPOrpaMmy, B KOTOPOH
BBINIOJIHSUIMCH IEUCTBUS HAJl IEPEMEHHBIMU CTPOKOBOT'O THIIA.

lll. Teoperuueckas yacth. Onepatopsl AIl Pascal ABC.

OnepaTop npucBavuBaHUA.

Kak u Bo Bcex si3bikax mporpammupoBanus, B Pascal ABC umeercs
onepamop npuceausaHusl.,

B HCKOTOPBIX A3bIKAX, CUMBOJIOM IIPpUCBANBAHUIA ABJISICTCA 3HAK PABCHCTBA, OAHAKO

JUISL TOTO, YTOOBI HE IyTaThCs, OTniepaTop mpucBanBanus B [lackane BBITIAAUT TaK « =
“. OH CIIY>KUT [ OTIPEACIICHUS WM TIEpEoIpeIesICHUs] 3HaUeHUs TIepeMeHHon. B
cllydae rnepeonpeiesieHusi, HOBO€ 3HaU€HHE MEPEMEHHOM, 3alUChIBAETCS B AUEHKH C
UMEHEM TIEPEONPENIENIEMON IEPEMEHHOM, a IPEKHEE 3HAUCHUE CTHPAETCS.
Hanpumep:

a:=1000;
b:=5;
a:=a+t+b

Ncxonnoe 3nauenue nepemennoi a — 1000, koneunoe 1005.

Yci0BHBIM oniepaTop.

X071 BBITIOJIHEHHS TTPOTPpaMMBbI MOXKET OBITh Pa3aIudHbIM. Eciii B 3a7aye, B
3aBUCHMOCTH OT KaKOTO-JIN0O YCIIOBHSI, MOKHO OyJIET IBUTAThCS IO PA3HBIM ITYTSIM,
TO aJITOPUTM TaKOMW PEIIECHHS TAKOW 3a/1a4u Ha3bIBaeTCs BeTBAMMCS. Kak pa3 Takum
OIIepPaToOpOM U SBJISICTCS yCao6ubiil onepamop (1 f — ecoiv, else - muHaue) .
Yecnosnwiii onepamop no3BoasAE€T MPOBEPUTH HEKOTOPOE YCIOBUE, U B 3aBUCUMOCTH
OT PE3yJIbTAaTOB IIPOBEPKH BHITIOJHUTH TO WUJIM MHOE JeicTBHE. Takum oOpaszom,
YCJIOBHBIM OIEPATOP - 3TO CPEACTBO BETBICHUS BHIYUCIUTEILHOTO MPOLIECCa.

VY CIoBHBIN oniepaTop UMEET HOJIHYI0 U KpamKyio (OPMBI.



llonnas ¢popma ycnoenozo onepamopa BHITASAUT CAEAYIOIIUM 00pa3oM:

if ycmnosume then onepatTopl

else omnepaTop?

B xauecTBe yclOBHUs yKa3bIBACTCs Kakoe-110O0 Jornyeckoe BeipaxeHue. Eciu ycnoBue
OKa3bIBAETCSl UCTUHHBIM, TO BBINOJIHAETCS ONlepaTopl, B MPOTUBHOM Cllydae
BBITMOJIHAETCA OIIepPaToOpP2 .

Kpamxas Gpopma yClIoBHOTO OIepaTopa UMeeT BUJL:

if ycrnoBume then omnepaTop



Ecnu ycrnoBue oka3piBaeTCsl MCTUHHBIM, TO BBITIOJIHIETCA ONlepaTop, B
MPOTUBHOM CITy4ae MPOUCXOJUT MEPEX0] K CAEAYIOIEMY ONEepaTOpy MPOrpPaMMBbl.

B cnyyae koHCTpYyKIIMU BU1A

if ycrnoBmuel then
if ycmoBme?2 then onepatopl

else omnepaTop?

else Bcerjaa oTHocHUTCA K ONvxkaieMy npeasiayueMy onepatopy if, mis
KOTOpPOro BeTKa else enle He yka3zaHa. Ecnu B npensinyiiem npumMepe Tpedyercs,
4TOOBI @1lse OTHOCWIIACHh K MepBOMY orepaTopy if, To HE0OXO0AUMO HCTIOIB30BATh
COCTaBHOM omepaTop:

if ycnoemel then omnepaTop
begin
if ycnome2 then omneparopl

end

else omnepaTop2

CocTaBHOM U NYCTOM ONepaTopbl

Cocmasnoti oniepatop NMpeaHa3HavYeH I 00bETMHEHHUS HECKOJIBKUX OIEepaTopoB
B onuH. OH UMeeT BUI:

begin

onepaTops

end



n.n
9 o

OHGpaTOpBI OTACAIOTCA OAWH OT APYIoro CMMBOJIOM

Kak y»xe roBopuiiocs BblllIe, clly:keOHble ciioBa begin (Hawano) u

end (koHer), OKaWMIISIONIUE ONEPATOPHI, HA3BIBAIOTCS ONEPAMOPHLIMU CKOOKAMU.

Hanpumep:

s:=0; p:=1;

for 1:=1 to 10 do

begin //oTkprBanmasa onepaTopHas ckKofka

p:=p*i;
s:=s+p
end //3aKpeBamiasg olepaTopHasd CKoOKa

Tak, kak ciy>xeOHO€E CJI0BO end SIBISETCS 3aKPhIBAIOIIEH OMepaTOPHOM CKOOKOM, OHO
OJIHOBPEMEHHO YKa3bIBaeT M KOHEIl MPEbIAYIIEro orneparopa, mo3TOMY CTaBUTh
nepea HUM cuMBoal ;" HeoOs3aTenpHO. [lepen end moxer craButhes "; ", B aTom



CJIy4ae CUMUTAETCS, YTO MOCIEIHUM OIEPATOPOM Iepes, end ABIAECTCS nyCcmou
OIepaTop, HE BBINOJIHAIOIINN HUKAKUX AeUCTBUM. IIycTON onepaTtop HE COAEPKUT
HUKAKUX JIEUCTBH, POCTO B IPOrpaMMy 100aBISETCS JMILHAS TOUYKA C 3aISTOM.

B OCHOBHOM IIyCTOM ONEPaTOP UCIOIB3YETCS ISl Epelauul YIpaBICHUs B KOHEI
COCTaBHOI'O OIIEPATOPA.

OnepaTop BbIGOpA.

Nuorma Tpebyercst ocymiecTBUTH BbIOOp Oojiee ueM W3 JBYX yclioBuil. B sTom
cily4yae MPUMEHSIETCS ONepaTop MHOXKECTBEHHOTO BbIOOpA, MO3BOJISIFOIIUN BBIOpATh U3
CIIUCKA OJHO U3 YCJIOBHIA.

Onepamop 6vi60pa BHITIOTHSAET OJHO JICHUCTBUE U3 HECKOJBKUX B 3aBUCUMOCTH
OT 3HAYEHUSI HEKOTOPOTO BBIPAXKEHUSI, HA3BIBAEMOT0 nepexntouamenem. OH UMeeT
CIEIYIOIIMMN BU:

case rnepekJiouaresyir of

CIOMCOK BEIOOpPa 1: onepatTopl;

cnmcok pBreiObopa N: omnepaTopN;

else onepatopOl

end;

[epexmtouaTens nmpeacTaBiIsieT cO00i BhIpaKEHNE MOPSIKOBOTO THMA (I[EJI0T0,
CHUMBOJIbHOT0, MIEPEUNUCINMOr0 WM UHTEPBAIBHOT0), @ CIUCKHU BbIOOpa
coaep>KaT KOHCTaHThI coBMecTumoro tuna. Kak u B oneparope i1 £, BeTBr else
MOET OTCYTCTBOBATh.

Omneparop case (B cayuae) paboraet cieayronuM oopasoM. B crircke BeiOOpa
MIPOBEPSAETCS HA COBIIAJICHUE TEKYLIEE 3HAYCHUE MTEPEKITI0YATENs] U METOK CIMCKA, U
€CJIM HAJEHO COBIIA/ICHUE, TO BBINOJHIETCS ONEPATOP, COOTBETCTBYIOIINN JaHHOU
CTpoKe cnucka. Eciu e 3HaueHrne MepeKITI0YaTelisi He HallIEHO HU B OJTHOM
CTPOKE, TO BBINOJIHIETCS onepaTop else. B ciryuae, €civ BETBb else
OTCYTCTBYET, OIIEPATOP Case HE BHINOJIHACT HUKAKUX JICMCTBUH, a YIIPABICHUE
MEPEIACTCS BHELIHEMY OIIEpaTOpy, clieayromemMy 3a KoncTtpykuuein CASE.



Crnucok BbIOOpa COCTOUT JIMO0 U3 OJHOM KOHCTAHTHI, IN0O U3 AUana3zoHa
3Ha4YeHUH BUJA a . . b (KOHCTaHTa a JOJKHA OBbITh MEHBIIIE KOHCTAHTHI b). M0XHO
TaKXKe MEePEUNCINTh HECKOIBKO KOHCTAHT WIIHM JUAMAa30HOB Yepe3 3araTyIo:

case DayOfWeek of
1..5: writeln('Pabouun gmeHn') ;
6,7: writeln('Bmxoguom') ;

end;

B criuckax BeIOOpa Auana3oHbl METOK HE JIOJIKHBI Miepecekathcsi. Hampumep,
B pe3yJIbTaTe BHIIIOJIHEHUS CIEAYIOIIEero pparMenTa:



case i of
1,5: write(1l);
4..9: write(2);

end;

IporpamMma 3aBepuIuTCs COOOIIEHUEM 00 OMOKe:

"

Oumbka: [lepeceueHre Ouarnas3OHOB METOK B olepaTope case'.

Onepartop 6e3yc/IOBHOr0 nepexoja goto.

Omneparop 0e3ycnoBHOT0 nepexoia goto UCMoIb3yeTcs 1Sl U3MEHEHHUs
€CTEeCTBEHHOM MOCIIeI0BATEIBHOCTH BBIMIOJHEHUS TTPOTPAMMBI, U UMEET
CIeyIoNIy1o popMy:

goto MeTka ComepxuMoe CTPOKM MOXHO
MHTEPIPETUPOBATEL KakK:

nepemTtu k <MeTKe>

OH nepenaér BHIIIOJIHEHUE TPOTPaMMBI K ONIEPATOPY, IOMEUEHHOMY METKOM.

Mertka npeacTaBisieT coooit uneHTuduxkatop. st COBMECTUMOCTH CO CTaHIaPTHBIM
[TackameM B kauecTBE METKH MOKHO MCITOJIH30BATh IEJI0€ YUCIIO 0e3 3HaKa. UToObI
MMOMETHUTH OIlepaToOp METKOH, HEOOXOIUMO TIEPeT ONIEPATOPOM YKa3aTh METKY C
MOCIEAYIOIMUM JBoeToureM. DopMar ONMKMCaHUSI METKU:

labell: onepatop

MeTKHu HOJKHBI OBITH OIMCAHBI B pa3/ieiic METOK C MCIIOJIb30BaHUEM
ciayke0Horo cioBa label:



label 1,2,3;

Hanpumep, B pe3ynbTate BBIOJIHEHHS TPOTPAMMBIL:

label 1,2;//MerTku

begin

i:=6;

2: if i<0 then goto 1,//ycrnoBme nepexoma k merTke 1

write (1) ; .
//BBIBOOUM SBHaAdeHMUe 1

//yBenuuuBaeM i Ha 1

Dec (1) ; //nepexonuM K METKe
2 //mMerrka 1
goto 2;
1:
end.

OyIEeT BbIBEIEHO
oA AR e5a301.



MerTka 10oKHA IOMEYaTh OIIEpaToOp B TOM XKe OJI0Ke, B KOTOpoM onucaHa. Henb3s
IIOMEeYaTh OJHOW METKOM HECKOJIBKO ONEPATOPOB. 3aNPEIIACTCS U3 BHEIIHEN
CTOPOHBI [IUKJIA IEPEXOAUTH HA METKY BHYTPU LIMKJIA.

Omnepatop 0e3yciioBHOro nepexojia (got o) HaJ0 UCTIOIB30BaTh TOJILKO B KpailHEM
ciy4dae. [lo konudecTBy MpUMEHEHUH ATOTO oIepaTopa CyIsiT O KBaTu(UKAITUU
MIPOrpaMMHUCTa, XOTsI BCE K€, MHOT/Ia €0 MPUMEHEHNE ObIBACT ONPaBIAHO.
Hampumep, npu ucnosib30BaHUM MEHIO B POTrpaMMe WJIH MPU MTPOBEPKE TAHHBIX MPU
BBOJIE UX C KJIABHATYPHI.

[IpuMeHeHue UKIIOB B TpOrpaMMax MO3BOJISIET 0OXOAUThCS 0€3 MpUMEHEHUS
orepaTopa got o BooOIIe.

Bonpocer:

e YT0 Ha3bIBAIOT ONIEPATOPOM B SI3bIKAX MPOrPAMMUPOBAHUS ?
e [Iepeuncnure onepatopsl AIl Pascal ABC?

e Y10 Takoe MmycToi orneparop?

*YTto Takoe cocTaBHOM omnepatop?

e B yéM pazHuIa MEX1y ONepaTopoM MPUCBAUBAHUS U 3HAKOM «PAaBHO»?

lll. IIpakTH4yeckasi 4acThb.

Ha nponuioM ypoke Bbl IOJIYYUIIU CBEJICHHS O TOM, KAKHE OMEPaLi MOKHO
IPOU3BOIUTH CO CTpoKOoBbIMU naHHbIMU B SIT Pascal ABC, a Takyke kakoB
MIPUOPUTET BBIMIOJIHEHUA onepanui. Tak ke Mbl HalMCAJIM IPOrpaMMy, B KOTOPOU
BBINIOJIHSUTUCH AEHCTBHS HAJl IEPEMEHHBIMH CTPOKOBOTrO Thna. CerogHs Ha
MPAKTUYECKON YaCTU MBI HAIMIIEM MPOrpPaMMy, B KOTOpOH OyIyT y4acTBOBATb
paznuunble oniepatopsl Il Pascal ABC.

1. Ilporpamma onpeneneHus JHA HEAEIH, 10 BBEAEHHOMY HOMEDY:

Program OperatorCase;

var den: integer; //obnsaBiseM nepeMeHHEIE
begin



writeln ('BrenuTe HOMep IOHS Henmenaum (1..7):
'Y, readln (den);

case den of// Onepatrop BebOpa 1..5:
writeln ('Pabouunt meHb') ;

6,7: writeln ('Beixomuon') ;

else writeln ('BBenure HNpaBUIILHO HOMEP
nua!'); end;

end.



2. Ilporpamma cpaBHEHHUs BBEJICHHBIX yncel (TojHas (opMa yCIOBHOTO
oreparopa if):

Program SravChisel;

var a,b: integer ; //obmsaBiseM nepeMeHHEE
begin

writeln ('Bregure a u b');
read(a,b);
if a<b then
writeln(a, '<',b)
else
1if a>b then
writeln(a, '>',b)
else writeln(a,'=',b);

end.

[Iporpamma, BEIYMCIISIIOIIAsA CE30H rojia 1o BBEAEHHOMY Ne mecsna.

Program SezonGoda;
var g:integer;
begin

writeln ('BBegure N mMecsaua');



readln (g) ;

case g of

1,2,12: writeln('3Buma');

3..5: writeln('BecHa');

6..8: writeln('JleTo') ;

9..11: writeln('Ocenn');

else

writeln ('Her Tmakoro mecsaua');

end;

end.

[IporpamMma BeIMHCIISIIONIAS PE3YJBTAT C IIOMOIIBIO OlepaTopa 0e3yCI0BHOTO
nepexona goto:

Program Sravnit;
label ml,m2;
var a,k,s :integer;

begin

writeln('BBegure a u k');



read (a, k) ;
if a>=k then
goto ml;

if a<k then

goto m2;

ml: s:=a-k;

writeln('s = ',s);
m2: s:=atk;

writeln('s = ',s);

end.

IV. /3

Beryuuts netictBus Bcex onepatopoB Al Pascal ABC.

V. Bonipochbl Y4€HUKOB.

OTBETHI HAa BOMPOCHI yYaLUXCSI.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicTaBieHHE OLIEHOK.

Ha ypoxe Mb1 ycBounu nonsitue 06 ornepatopax B Sl Pascal ABC, a taxxke
HaIMCaIN MPOTPpaMMy, B KOTOPOI y4aCTBOBAIHU PA3IMUHBIE OMIEPATOPHI.

Ypok Ne9. Tema: «llukibl. UTepanusa.».



Meau ypoka:

- IOMOYb YYalllUMCsl YCBOUTH MoHsATHE 0 nukaax B All Pascal ABC;

- BOCTIUTaHHE MHPOPMAITMOHHON KYJIbTYphl YUaIIMXCs, BHUMATEIHHOCTH,
AKKYpPaTHOCTH, TUCIUIIMHUPOBAHHOCTH, YCUIYUBOCTH.
- pa3BUTHUE O3HABATEIBHBIX UHTEPECOB, CAMOKOHTPOJISA, YMEHUS KOHCIIEKTUPOBATh.

Oob6opynoBanue:

HO0CKa, KOMIIBIOTCP, KOMIIBXOTCPHAA IIPC3CHTAIIUA.

Ilian ypoka:

|. Opr. MOMeHT. (2 MUH)
Il. AxTyanu3zamus 3HaHUH. (5 MUH)
III. Teopetnueckas yactb. (12 MUH)

IV. IIpakTrueckas 4yacth. (17 muH)
V. /3 (2 MuH)
V1. Boripocsl y4eHUKOB. (5 MHH)

VII. Utor ypoka. (2 MuH)



Xox ypoka:

[. Opr. MmOMEHT.

[IpuBeTrcTBHE, TPOBEPKa NpUCYTCTBYIONINX. OOBICHEHHE X0/1a YPOKa.

Il. AkTryaau3auus 3HAHMH.

Ha nponiom ypoke Bbl ycBowitn nousitue 06 oneparopax B SAIl Pascal ABC, a takxke
HaNMCcaJlIu MporpaMmy, B KOTOPOW y4aCTBOBAJIM PA3JIMYHBIE ONIEPATOPHI.

lll. Teopernyeckas yacres. IMKIbI. UTEpanus.

B GOJIBIIMHCTBE TPOrpaMmM TpeOyeTCss MHOTOKPATHOE TMTOBTOPEHUE KAaKUX-TO
onepanui. Eciu U3BECTHO KOJIMYECTBO ATUX MOBTOPEHUM, TO MOXKHO HAIIUCATh
JUHEWHBIN anropuT™M, 00pabaThIBAIONINN MOCIEI0BATEILHO BCe 3TU onepaiuu. Ho
IIPU 3TOM MporpamMma OyJIeT HeollpaBaaHHo OobIoi. B ciyuae ke, koraa
KOJIMYECTBO ITUX MOBTOPEHUN HEU3BECTHO, TO JUHEHMHBIA AITOPUTM NPUMEHUTH
HEBO3MOKHO.

B takom ciaydac HCO6XOI[I/IMO IMPUMCHATDH TUKIJIBI.

HMKJZ IMPpCAHA3HAYCH IJISI IIOBTOPCHUA OHHOﬁ 1 TOM Xe IMOCJICOOBATCIIBHOCTH KOMAaH/
HCOOAHOKPATHO (I[O TCX IIOP, IIOKA HC BBIIIOJTHUTCA Kakoe-1100 YCJIOBI/IG).

K&)KI[O@ IMOBTOPCHHUC UKJIA HA3BIBACTCA — umepayusl.

L{uKi1 ¢ U3BECTHBIM KOJMYECTBOM IMOBTOPEHUN HA3BIBAIOT YUKIOM ¢ napamempom. s
TOT'0, YTOOBI OPraHU30BaTh IIUKJIbI, UCIIONB3YIOT CIeMaIbHbIe onepaTopsl. Teno nukia
B Pascal ABC He MoXeT ObITh IyCTBIM. JTO CACTAHO JJIS 3aIUTHI OT YaCTO
BCTpEUAIOIIelCs Y HAUMHAIOIINX OIINOKH, CTaBUTh Nociie do TOUKY C 3amsTOM.

IIMKI C U3BECTHBIM KOJIM4eCTBOM noBTOpeHui FOR.

Omnepatop 1ukina for (msia) uMeer oHy U3 IBYX (HOpM:

for nepemMeHHas:=HadaJIbHOEe 3HaueHMe tO KOHEeUHOE
3HaueHue do onepaTop WIA



for nepemeHHas:=HauajibHOe 3HaueHue downto KOHEUHOe
3HaueHye do omepaTop

g obeux QOpM COINEePXMMOe CTPOK MOXHO MHTEPIPeTHMPOBATH
Kak:

nisa <rapaMeTp LMKIla>:=<Haud.3Had> 0o <KOHeu.3Hau>
BHIIIOJIHATE <OIlepaTop>

Coaepxumoe TekcTa oT cioBa for 10 cinoBa do BKIIOYUTENIBHO HA3bIBAETCS 3d20/108KOM
yukaa, a oneparop nocie do - menom yuxna. Illepemennas nocne cnosa for Ha3biBaeTcs
napamempom yukaa. [lapameTp LMKIIa, €ro HayaJlbHOE M KOHEUYHOE 3HAYEHUS JTOJIKHBI

MIPUHAIICKATH K OJJTHOMY U TOMY K€, MTOPSIKOBOMY (II€JIOMY,



CUMBOJIBHOMY, IEPEUNCIMMOMY WM UHTEPBAIBHOMY) TUITY JaHHBIX, T.€.
[apaMeTp BBICTYIIAET B KAYECTBE CUETYMKA LIUKJIA.

Ecnu B iukiie u3aMeHsA€TCs MpOoCcTas IEPEMEHHAs], TO OHA SIBJISIETCA TapaMETPOM
LHKJIA, €CJIA B IIMKJIE U3MEHSETCSA EPEMEHHAs C HHAEKCOM, TO TapaMeTPpOM
LMKJIA SBJISIETCS UHAEKC 3TOW NEpEeMEHHOM . B Tesie nukmna nmapaMeTp UUKIIa HE
JIOJKEH MEHSITHCS.

I[JISI [UKJIA C KJIIOYEBBIM CJIOBOM to 3HayeHHE InapaMeTpa HMKJIa IoCjICJ0BaTCIbHO
YBCIIMUUBACTCA HA CAUHUIY ITPU KAXKIAOM ITPOXOKICHUN TUKJIIA (HOBTOpC). I[JISI OHKJIa

C KJIFOYEBBIM CJI0BOM downto 3HaueHue napaMmeTpa UKIa Ipu Kaxa0M ITOBTOPE
NIOCJIEIOBATENIBHO YMEHBIIIAETCS HA EUHUILY.

Ecnm nnst mukna for ... to HavanbHOE 3HAYCHUE MEPEMEHHOM ITUKIIa OOJIbIIIe
KOHEUYHOTO 3Ha4YeHUs uiu Jyis 1ukia for ... downto HayanpHOE 3HAYCHUE
NEePEMEHHOMN IUKJIa MEHBIIIE KOHEYHOT'O 3HAYCHHUS, TO TEJIO ITUKJIA HE BBIMOJHUTCS HU

pasy.

N3meHeHne nepeMeHHOW-TIapameTpa [HUKIa BHYTPU LHKJIA  SBJISETCA
Joruueckoi omuOkon. Hampumep, cnemnyromuii (parMeHT €O BJIOKCHHBIM
onepatopoM for sBiseTCS OMIMOOYHBIM:

for i:=1 to 10 do

for i:=1 to 5 do

write (i) ;

LMK/ c HeM3BeCTHbIM KosindyecTBOM nosropeHnun WHILE.

B LHKIE ¢ HEU3BECTHBIM KOJIMYECTBOM ITOBTOPEHUN BMECTO CUETUMKA LIMKJIA
HCIIOJIB3YETCS YCIOBHE BBIXOJA U3 IIUKJIA.
Omnepatop urkia while umeer ciaeaymoiryo Gopmy:



while ycnoBue do omnepaTop // 3Ty CTPOKY MOXHO
MHTEPHNPEeTUPOBATEL KakK:

IIOKa BEIIIOJIHAETCsI <YCJIOBME> BHIIOJIHATE <ollepaTop>

YcoBme TPeCTaBlsIeT COO0N BhIpaKeHUE JTOTUUECKOTO TUIIA U MOXKET
OBITH TMPOCTHIM, C UCIIOIB30BAHUEM ONEpallUil OTHOIICHUS (<, >, <=, >=, =,
<>), WIK COCTaBHBIM C UCIOJIb30BAHUEM JIOTUUECKUX ornepanuii (‘u’, "uim’).

Omneparop nocie do Ha3bIBaeTCA Mmerom Yukid.

[lepen kaxmon uTepalven UKIa YCIOBUE MPOBEPSAECTCSA, U €CIIA OHO UCTUHHO, TO
BBITIOJTHSETCS TEJIO I[MKJIa, B IPOTUBHOM CJIy4ae MPOUCXOIUT BBIXOJ U3 IIUKJIA.

Ecin ycioesue BCCraa OKa3bIBACTCA UCTUHHBIM, TO MOXCT HpOHBOﬁTH 3ayuKIuBaHue.



while 2>1 do

write(1l) ;

JIJis BBIXOJ1a M3 3alMKJIMBIIEHCS TIPOTPaMMbI, MOKHO HCITOJIb30BaTh KOMOMHAIIUIO
knasuin Ctrl-F2 wnm kaonky Stop.

[ukn WHILE sBiisieTcss UMKIOM C IPEAYCIOBUEM, T.€. CHa4asa MPOBEPSAETCSA YCIOBUE
LMKJIA U TOJIBKO B TOM CIIy4ae, €CJIU OHO UCTUHHO, BBIIIOJHIETCS TEJIO LIUKIIA.

IIuKJI c HeM3BeCTHBIM KoinyecTBOM nNoBTOpeHui REPEAT.

OmnepaTtop 1MKJIa repeat UMEET CIeAYIONYI0 GopMYy:
repeat onepatops until ycjoBue // 3Ty CTPOKY MOXHO
IIOHVMMATh KakK:

INOBTOPSATE < OIll€epaTOoOph > O[O TeX MNOop, IOKa He BHIIOJHUTCS
< ycJjgosue >

B orinuuue oT nukiia while, yCiiOBUE BBIYUCIISIETCS TIOCIIE OYEPETHON
UTEpALMH [IUKJIA, U €CIIK OHO UCTUHHO, TO MPOUCXOAUT BBIXOJ U3 UK. Takum
o0Opasom, orepaTopsl, 00pa3yrolre Teao IUKIa onepaTopa repeat,
BBITIOJIHSFOTCS 110 KpaWHEW MEPE OJIUH Pa3.

Ecmu ycioesue BCCraa OKa3bIBACTCA JIOKHBIM, TO MOXKCT HpOHSOﬁTPI 3ayuKIuBarue.

repeat

write (1) ;

until 2=1;

Jliist BBIXOJ1a M3 3aIIUKIIUBIIEHCS TPOTPAMMBbI, MOYKHO HCIIOIH30BaTh KOMOWHAITHIO
knauin Ctrl-F2 wim kaonky Stop.



Huxn REPEAT sBnsieTcst UKIIOM € ITOCTYCJIOBHUEM, T.€. CHayaja BBIIOJIHIETCS TEI0
IIUKJIa, 3aTeM MIPOBEPSETCS YCIOBUE KA U IO TE€X MOP MOKA OHO HE BHITIOIHUTCH,
(T.€. OKa yCIIOBHE JIOKHO) IIUKJ OYJeT MOBTOPATHCS. M3-3a TOrO, 4TO B IUKJIAX 3TOTO
THIA BBITIOJHEHUE IIMKJIA TPOUCXOIUT PaHbIlle TPOBEPKHU yCIOBHsI, B HUX ObIBacT
TPpyAHO HaiTu omnOKuU. [loaTOMy peanouTUTENbHEE UCTIOTB30BATh IIUKIIBI C

npeayCciIoOBUCM, TEM 60.1'[66, 4TO UMM BCETAa MOXXHO 3aMCHUTD ITUKJIbI C ITIOCTYCIIOBUCM.

Bonpocer:
e Y10 HazbiBatoT HUKIoOM? C noctycinoBueM? C npeaycioBuemM?

e B xakom ClIydac ornpaBaaHO IIPpUMCHCHUC IlI/IKJIOB?
e Kakue BHUAbI IUKJIOB BbI 3HaeTe?
e UT0 Takoe 3aiUKJIMBaHUE U Koraga OHO MOXKCT BO3HI/IKHYTI>?

lll. IIpakTH4yeckasi 4acThb.



Ha nponuiom ypoke Bbl ycBowinu nousitue 06 oneparopax B AI1 Pascal ABC, a takxke
HAaIMCAJIA IPOrPaMMy, B KOTOPON y4aCTBOBAJIM pa3IMUHbIE orepaTopsl. CEroaHs Mbl
paccMOTpUM Ha npakTuke npuMeHnenue nukioB B SI1 Pascal ABC.

1. Ilporpamma BBIYMCIEHUS CYMMBI YMCeN KpaTHbIX 3, B tnana3one 0...100, ¢
IIOMOIIBIO IMKIa for:

Program Summ3;

var s,i:integer; //oB6vsaBiseM MnepeMeHHEEe
begin

for i1:=1 to 100 do //zBamaém ngmanazsoxH or (0 mo
100 if 1 mod 3 = 0 then //HaxogwmMm umcia KpaTHEE
3 write(i:3);

writeln () ;

begin

s:=0;
for i:=1 to 100 do

if 1 mod 3 = 0 then

s:=s+i; //HaxomuMm CyMMy UMCEJI KPAaTHBEX 3
end;

writeln(' s = ',s); // BeBOOMM pe3yJLTAT
end.

2. Ilporpamma BBIYMCIIECHUS] CYMMbI HEUETHBIX YHCEN MOCIEI0BATEIILHOCTH
ot 0 1o 100, c moMo1IbIo IUKIA repeat.

Program SumChet;

var i,s:integer; // 1-MHOeKc,S—-HaKOIUTEJEb CYMME

begin 1:=0; s:=0; //oBHysneHMEe MCXONOHBEIX SBHAYEHMN 1,S



repeat //omeparop IMKIa MHOBTOPA
1 :=1+4+2; //HaxoxmeHue UYETHEX MHIEKCOB.

sS:=s+i; {T.K. MHIOEKCE HOCJEeIOBATEJILHOCTIM
COOTBETCTBYKT 3HAUEHMSIM UYMCEeJI, TO K MNpedraylieMy 3HaydeHM
"'s! npmbaBiigeM 3HAUYEHMSI UYETHEIX HMHIEKCOB}

until 1>99; //yciaoBme BrIxOIa M3 IMKJA
writeln('s=',s); //BreBOO pe3yjbTaTa

end.

3. Hanumewm nporpamMmy Hax0KJAEHUS CYMMBbI HEUETHBIX YUCEI

nociienoBaTeabHOCTH OT 0 10 100, ¢ momombio ukiIa while.

Program SumChetl;

var i,s:integer; // 1-MHOEeKC,S—-HaKOIUTEJE CYMME

begini:=0; s:=0; //oBHyJseHME MCXOIHEIX BHAYEHMN 1,S
while i<100 do //omepaTop IMKJIa MNOBTOpPA C YCJIOBUEM

BEIXOga mMmM3 HeI'O



begin
1 :=1+4+2; //HaxoxmeHue UYETHEX MHIEKCOB.
S:=s+1i; //BHUMCIIEHUE CYyMMEI

end;

writeln('s=',s); //BreBOO pe3yjabTaTa
end.

4. Hamnuiem Ty e MporpaMMy HaXOXACHUS CYMMbl HEUETHBIX YHUCET
nocaegoBareabHocT OT 0 7o 100, ¢ moMomnibIo KA for.

Program SumChet3;

var i,s:integer; // 1-MHIOEeKC, S—HAaKONMUTEJIb CYyMMEI

begin s:=0;

for 1:=0 to 100 do

begin

s:=s+1i; / /BEUMCJIEHME CYMMEL

1:=1i+4+1;

end;

writeln('s="',s); //BHBOI pe3yJbTaTa
end.

IV. /3

Nmets norsTHE 0 TTMKIIAaX. BEIyIuTh (hopMaT opraHu3aliiyi BCEX BUIOB IIUKIIOB
SIIT Pascal ABC.



V. Bonpochbl y4eHHKOB.

OTBETHI Ha BONIPOCHI yYaIIUXCSI.

VI. Utor ypoka.

ITonBenenue urora ypoka. BeicraBieHre OLEHOK.

Ha ypoxe MbI paccMoTpenu Ha pakTuke npuMenenue uukios B AI1 Pascal ABC.

Ypok Nel0. Tema: «By1oKeHHBbIE IUKIIBI.

eau ypoka:

- IOMOYb YYalllUMCsI YCBOUTD MOHSATHE O BIIOkKeHHBIX LMKJax B Sl Pascal ABC;

- BOCIIUTAaHUC HH(I)OpMaHHOHHOﬁ KYJBbTYPhI YUallIUXCA, BHUMATCIIbHOCTH,
AKKYPaTHOCTH, JUCHUIINIMHUPOBAHHOCTHU, YCUIYUBOCTHU.
- Pa3BUTHUC ITO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJIAI, YMCHUA KOHCIICKTUPOBATD.

Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBOTCPHAA IIPC3CHTALHA.

ILnan ypoka:

I. Opr. MOMEHT. (2 MHH)



Il. AxTyanu3zanus 3HaHUH. (5 MUH)
[I1. TeopeTtnueckas yactb. (12 MuH)

IV. Ilpaktuueckast yacth. (17 MuH)
V. J1/3 (2 mun)
V1. Boripochsl y4eHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xoxa ypoka:
[. Opr. MOMEHT.

[IpuBeTrcTBUE, MpOBEpKa NMpUCYTCTBYIOUMX. OOBSICHEHHE X0/1a YPOKa.

Il. AxkTyaau3anusi 3SHAHM.

Ha nipornuioM ypoke Mbl pacCMOTPENH Ha MPaKTUKE MPUMEHEHHE IUKIIOB B SI1
Pascal ABC.

lll. Teoperuyeckas 4acThb.

BJ10>keHHBbIe IIUKJIbI.

LukIbl MOTYT OBITH HpOCMbIMU WU 8710#CeHHbIMU (ITUKIT B LIUKIIE).

Hanpuwmep:

Program VCicl;

var i,Jj:integer;

begin

for i:=1 to 5 do

begin



writeln;
for j:=10 to 13 do
write('i="',i,"' j="',73);
end;
readln;

end.

Jlns mukina for i:=1 to 5 do Tea0oM LMKIA SBISICTCA.

begin for j:=10 to 13 do
write(' i= "', i, ', 3] =",

j); writeln;

end;

OTOT UK SIBISETCS BHEITHUM, 110 OTHOIIICHHUIO K HEMY BHYTPEHHUM OyAET UK
for j:=10 to 13 do ctTemom write (' 1 ="', 1 , 3 ="', J);

Paz6epém paboTy mporpamMMBl, C 81024CeHHbIM ITAKIIOM.

CHadasna nporpaMma U HAYMHAET BHIMIOIHATH BHEIIHUI IUKII: IPUCBauBaeT i=1,



3aTeM MEPEXOIUT K €r0 Telly, a 31€Ch BCTPEYacT BHYTPEHHUN LIUKII U
pucBanBaer j 3HayeHue 10, MOCie Yero BBIMOIHAET TEI0 BHYTPEHHETO IUKIIA,
T.€. BBIBOAUT Ha dkpaH i=1, J=10. Taxk Kak BHYTpEHHUH LUK €LIE HE
OKOHYEH, TO MallWHA IIPOJOJDKAET €r0 BBIMOIHAT, T.€. IPUCBAUBAET J 3HAUYCHUE
11 u 100aBIIET K yKe BbIBEICHHOU cTpoke i=1, j=11.

3aMeTHM, YTO omeparop write oTaM4aercs OT oneparopa writeln Tem, YTo
OH HE HAYMHAET BHIBOJ C HOBOW CTPOKH, a MPOAOJHKAET MUCATh B TOM )K€ CTPOKE, T.€.
MOCJI€ BTOPOT'O BBHIIOJIHEHUS] BHYTPEHHETO IIUKJIa Ha 3KpAaHE MOSBUTCS

i= 1, 34=10 i= 1, j=11.

[IporpamMmma npooSIKUT BBINOJIHEHUE BHYTPEHHETO 1IUKJIIA, U, KOT/1a OH
3aKOHUYUTCSA (BBIMOTHUTCS st jJ = 10,11,12, 13), Ha 3kpaHe OyAeT CTpoka

i =15 =101i =1 i =11i=13 =12 i=1 5 =13.

BHyTpeHHHUI IUKII 3aKOHYUTCS, OJTHAKO TEJIO BHEIIHETO LIUKJIA €11I€ HE 3aKOHYH-
JIOCh, MIO3TOMY BBITIOJIHAETCA ONEPATOP Wr iteln, KOTOPBIA MEPEBOAUT KypCcOp Ha
HOBYIO CTpOKY. llociie 3Toro Teno BHEmHero nuKia 3aKOHYUTCS, HO CaM LIUKII
otrpabotan Tonpko At 1 = 1. [losToMy BHEIIHUN ITUKIT IPOJOIIKHUT padoTy,
IPUCBOMB 1: =2 ¥ BHOBb HAauyaB BBIIIOJHEHHUE CBOETO Tela. BCTpEeTUB BHYTPEHHUM
LMK J, HAa 9KPaH C HOBOM CTPOKH BbIBeAETCA: 1=2, J=10, 3aTeM K 3TOU CTPOKE
nobasurcd i=2, j=11 U T.A., IOKA HE 3aKOHYUTCS BHYTPEHHUHN ITUKJI.

Taxkum oOpa3omM, BHEITHUHN ITUKII, U3MEHSIS HHIEKC 1 oT 1 710 5, 3aCTaBUT KaX bl
Pa3 BBIMOJHATHCS MOJTHOCTHIO BHYTPEHHHH ITUKII, U B pe3yJIbTaTe pabOThl MPOTPAMMBI
Ha dKpaHe MOSBUTCS:

i=1, =10  i=1, j=11 i=1, j=12 i=1, =13
i=2, =10 i=1, j=11 i=1, j=12 i=1, j=13
i=3, j=10 i=1, j=11 i=1, j=12 i=1, j=13
i=4, =10 i=1, j=11 i=1, j=12 i=1, j=13
i=5, j=10 i=1, j=11 i=1, j=12 i=1, j=13

BxnaapiBaTh HIUKIIBI IPYT B Ipyra MOKHO CKOJIBKO YTOJHO pa3, HE0OX0ANUMO
JIMIIb IOMHUTB, YTO KOJIMYECTBO BBINOJIHEHUN CAMOT0 BHYTPEHHETO TeJja UK
pu 3TOM OYJET pacTH B reoMeTpuieckoi nporpeccun. Hanpumep:



for i:=1 to 9 do

for j:=1 to 9 do

for k:=1 to 9 do

writeln (i, 3, k)

JaeT CTOJIOUK 1udp:

111 112 113 114 .. 119

121 122 123 124 .. 129

211 212 213 214 .. 219

991 992 993 994 .. 999



yto coctaisieT 1000 cTpouek.

Bonpocsr:

e Kakue BUABI IUKJIIOB BbI 3HaeTe?

* YT0 Ha3bIBAOT BJIOKEHHBIM HUKJIOM?
* CKOJIKO MOKET OBbITh YPOBHEH BIOKEHUS LIUKIOB?
* B yéM oTiIMYME NPOCTHIX LIUKIOB OT BIOKEHHBIX?

lll. IIpakTH4yeckast 4acThb.

Ha nipornuioM ypoke Mbl pacCMOTpPENH Ha MPaKTUKE MPUMEHEeHHE UKIOB B SI1
Pascal ABC.

CeromHsi MBI PAaCCMOTPUM Ha MPaKTUKE MPUMEHCHUE BJIOKCHHBIX IUKIOB B ST1
Pascal ABC.

1. HporpaMMa HarJpsiaAHO ITOKa3bIBaromias pa60Ty BJIOKCHHBIX ITUKJIOB.

Program VlozCicly;

var x,y:integer;
begin
for x:=1 to 2 do
for y:=1 to 4 do
begin

writeln('x="',x," y=',v);

end;
readln;

end.



2. Ilporpamma BBIUKCISIONIAS CYMMY BCEX YHCEI MOCIEA0BATENHHOCTH OT 0
10 100, ¢ ToMOIIBIO BJIOKESHHBIX IIMKJIOB:

Program SummDvuznach; // CyMMa BcCex uuced
nocnenosatTesnbHocT oT 0O mo 100

var s: real; 1i,j:integer;

begin

s = 0;

for i:=1 to 99 do

s = s + 1i;

for j:=1 to 99 do

write(j:3);

writeln;

writeln (' Cymma Bcex umces or 0O mo 100 =
',s); end.



IV. /3.

Pa300patbcs ¢ mOHUMaHUuEM pabOThl MPOTPaMMBbI C BIOKEHHBIMH LIUKJIAMH.

V. Bonpocbl y4eHHKOB.

OTBeTHI Ha BONPOCHI yYaIUXCHI.

VI. Utor ypoka.

ITonBenenue urora ypoka. BeicraBieHue OLEHOK.

Ha ypoke MbI paccMOTpPHM Ha MPaKTHKE TPUMEHEHUE BIOKEHHBIX IUKIIOB B SI1
Pascal ABC.

Ypok Nell. Tema: «IIpouenyps! u pynkuun B Al ITackans. Pekypceus».

eau ypoka:

- IOMOYb YYalllUMCs YCBOUTD MOHATHS 0 npolueaypax u pynkuusx B Al Pascal ABC;

- BOCIIMTaHHC HH(i)OpMaHI/IOHHOﬁ KYJBbTYPbI YUAIIUXCA, BHUMATCIbHOCTH,
AKKYPaTHOCTH, JUCHUINIMHUPOBAHHOCTHU, YCUAYUBOCTH.
- Pa3BUTHUC ITO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJIAI, YMCHUA KOHCIICKTUPOBATD.

Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBIOTCPpHAA IIPC3CHTALIHA.

Ilian ypoka:

l. Opr. momeHT. (1 MuH)
Il. Axktyanu3zauus 3HaHUH. (5 MUH)

[I1. Teopetnueckas yactb. (10 Mmun)

IV. Ilpaktuueckas yacth. (17 MuH)



V. J1/3 (2 mun)

V1. Boripochsl y4eHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xoa ypoka:

I. Opr. MmoMeHT.

[IpuBeTrcTBUE, MpOBEpKa NMpUCYTCTBYIOMIMX. OOBSICHEHHE X0/1a YPOKA.

II. AkTyanu3anus 3HAHUM.

Ha IMPpOHIIJIOM YPOKE MBI paCCMOTPCIIN HA TPAKTUKC IPUMCHCHHUC BJIOKCHHBIX TUKIIOB

8 JAIT Pascal ABC.

II1. TeopeTnyeckast 4acTb.

[Ipoueaypsl u pynkuuu B AIl [lackanb. PeKypcus.

HpaKTI/ILIeCKI/I BO BCEX OOJIBIINX nporpamMmax, BCTPCHYAKOTCA I'PYIIILI OJUHAKOBBIX
KOMaH, KOTOPBIC BBIIIOJIHAIOTCA MHOI'O pas. I[J'ISI TOrO, YTOOBI YIOPOCTUTHL BUI



MPOrpaMMbI, HA0OpaM TaKMX KOMaHJ] IPUCBAaUBAIOT UMEHA M KoTJa TpeOyeTcs,
BBITIOJTHUATB TH TPYMIIBI KOMaH/I, YKa3bIBAIOT TOJIPKO WX UMEHA (BBI3BIBAIOT 10
uMeHH). Takue TpymIbl KOMaH ] Ha3bIBAIOT (YHKYUAMU WIHA Npoyedypamu
(noonpozpammamuy).

Dyukyusimuy Ha3bIBAIOT TAKKE TPYIITBI KOMaH, KOTOPBIC MPU CBOEM BBHITIOJTHEHUN
MIPOU3BOJAT KaKUE-TUO0 BEIYMCIICHUS U COOTBETCTBEHHO BO3BPAIAIOT KaKOE-TO
3Ha4YCHUE (BBIUUCIISIET CUHYC, KOPEHb, MOOYIb YUCIA, OIUHY CIPOKU U T.]1.).
IIpoyedypamu Ha3BIBAIOT KaKKE-INOO NEUCTBHSI, KOTOPBIC BBITTOHSICT MPOTpaMMa
(ouuwaem skpan, cuumviéaem OanHble C KIABUAMYPbL, 6b1600UN OAHHbIE HA
9KpaH, yoaisem CuUMBObl U3 CMPOKY ¥ T.IL.).

Bce npouenypsl U GyHKIMH ETSTCS HA ABE TPYIIIbL:

cmanoapmusie U noibzogamenvckue (Co3aaBaeMble pa3pabOTIUKOM MPOTPaAMMBI).
CranpapTHble, BXOAST B COCTAaB SI3bIKA U BBI3BIBAIOTCS JJIS1 BBIIIOJIHEHUS IO CBOEMY
umenu. [poneaypa win QyHKIMs MpeACTaBISIET COOOM MOCIEI0BATEIbHOCTD
OIIepaToOpOB, KOTOpasi UMEET UMs, CIIUCOK IMapaMeTPOB U MOXKET ObITh BbI3BaHA U3
Pa3JIMYHBIX YacTEl IPOrpamMMBl.

W mpouenypa, u QyHKIMS T0JKHA UMETh COOCTBEHHOE UMSI 1 MOXKET COJIEPXKATh
IPOM3BOJILHOE YKCIIO ONEPATOPOB U JaKe BHYTPEHHUX mporuenyp u QyHkiuii. Jlrodas
UCIIOJIb3yeMas B MporpaMMe Ipolieypa Wi GyHKIHs T0KHA ObITh MPEABAPUTEIIHHO
OIMCaHA B pa3jielie OMUCaHMA.

[Ipouemyps! U GyHKIIMHU, CO3AaBaEMbIe pa3paOOTYUKOM MPOTPAMMBI, TOKHBI
COOTBETCTBOBATH CIEAYIOLIEMY BUY.

Onucanue Oporueayphl:

procedure umMsg (COMCOK QOpPMAaJibHBIX
napaMeTpoRB) ; pasnesyl ONMCaHUM

begin

OIIepaTOPEL

end;

Onucanune GyHKIUU:

function umsa (cmcox dopMasIbHEIX HNapaMeTpPoOB) : TUI BO3BpallaeMOI'O



3HAUYEHU;
pasmes ONMCaHUM

begin

OInepaToOpE

end;

Onepatopsl MOANPOTPaMMbl, OKaMJIEHHbIE ONEpaTOPHbIMHU CKOOKamMu begin
... end, Ha3bIBAIOTCS mMmenoM ISTOU IMOANPOTrPAMMBI.

Pexypcus — 3TO TakoM METOJ OpraHu3aliu padoThl MOANPOTPAMMBI, IpPH
KOTOPOM 3Ta mnoAmnporpamma (mpoueaypa Wid (QYyHKIUS) B XOJE €€ BBIMOJIHEHUS
oOparaercst cama x cebe (T.e. BBI30B METOJ]a U3 Tella caMoro Metoja). PexkypcuBHbIi
CTHJIb IIPOTPaMMUPOBAaHUS JOBOJIBHO 3P EKTeH, HO HE OYeHb AP (HEKTUBEH, C TOUKU



3pEeHusI  pacxoJOBaHUS  pecypcoB KommbioTepa. [lpumeHeHue pexkypcuu
YBEJIMYMUBAET BPEMS HUCIIOJHEHMSI MPOrpaMMbl U TpeOyeT 3HaYUTENIbHOI0 00bEMaA
naMaTd. B cBs3W ¢ 3TUM, NPEANOYTHTENbHEE MCIOJIb30BaTh HE PEKYpPCHIO, a
UTEPALHIO.

B peKkypCHBHBIX aJrOpUTMax HEOOXOAUMO MPEAYyCMAaTPUBATh YCIOBUE
3aBepIIEHUs IIpoLecca, T.€. KOT1a BbI30Ba 0OJIbILE HE IIPOMCXOIHUT.

[IprmMepoM peKypCHUBHOTO aJITCOPUTMA, SIBISETCS MPOrpaMMa BhIYUCIISIONIAs
¢dakropuan yucia N.

Program Factorial;

var n:integer;

function f(x:integer) :real; //onpenessgeMm QY HKIIMIO
obpamanmyncs,

begin / /K NpenenyleMy 3HayueHUO
caMmon

cebsd,

if x = 1 then f:= 1 else f:= x * f(x-1);//onsa

BEIUMCJIEHIMA CBOE€I'O BHAUEeHMA

end;

begin

writeln ('BeemuTe umcyo N (N=1..170)"); //mopm N>170
BOSBHUKAET



readln (n) ; // omudka « BemecrBeHnoe
nepenoJHeHue »

writeln ('®axkTopman N!=',f(n));

end.

Bonpocer:

e YT0 Ha3bIBAIOT npoueaypou B AI1?

e Yo Ha3zbiBatoT ¢pyHKuue B AI1?
e B uéM pazHuIia Mexay npouenypoit u pynkuueit B SAI17?
e Y10 Ha3bIBalOT pekypcuei B AI1?

lll. IIpakTH4yeckass 4acThb.

Ha niporioMm ypoke MbI pacCMOTpEIId Ha MPAKTUKE MPUMEHEHNE BIIOKEHHBIX
[IUKJIOB

B ATl Pascal ABC. Ceroans Ha mpakTHYECKOW YaCTH MBI HAITUIIIEM
poOrpaMMmy, C UCTIOJIb30BAHUEM MPOLIEAYPHI.

[Iporpamma BBITOIHSAIOLIAS IPOLIEAYPHI C YACIAMMU:

Procedure Operations(a,b: integer);

begin
writeln(a,' + ',b,' = ',a+b);
writeln(a,' - ',b,' = ',a-b);
writeln(a,' * ',b,' = ',a*b);

writeln(a,' / ',b,"' = ',a/b);



writeln(a,' div ',b,' = ',a div b);

writeln(a,' mod ',Db,"' ',a mod Db);

end;

begin

Operations (5, 3);

writeln;

Operations (7,4);

end.

HporpaMma omnpcacirironian N-o€ uncio IMOCJICAOBATCIIBHOCTHU CDI/I6OH3‘I‘II/I, C

MOMOIIBI0 PEKYPCUBHOM (YHKIIUU:

Program FibonachiRekursia;

var n:byte;

function F(k:byte) :integer;

begin

if k<2 then F:=1 else F:=F(k-1)+F(k-2); {pexypCHUBHHMN

BLIZOB }



end;

begin

write ('BBemouTe HOMep umciia duboHauum ') ;

readln (N) ;

writeln (N, '-oe umcino ®mboHauum =',F(N));

readln

end.



IV. /3

Pa3zo0patbcest ¢ moHATHEM NpoLenypa, PYHKIUS U PEKypCHs.

V. Bonpocbl y4eHHKOB.

OTBETHI HAa BONPOCHI yYaIUXCHI.

VI. Utor ypoka.

ITonBenenue urora ypoka. BeicTaBieHHe OLEHOK.

Ha ypoxe MbI ycBounu nonsitus o npouenypax u pynkuusx s AI1 Pascal ABC.

Ypok Nel2. Tema: «CrannapTHbie MpoLeypbl U GyHKIIANY.

eau ypoka:

- IOMOYb YYaIllUMCs YCBOUTH NMOHSITHE O CTAaHAAPTHBIX Ipoueaypax u pyHkusax 8 All

Pascal ABC;

- BOCIIUTaHHEC I/IH(I)OpMaHHOHHOﬁ KYJbTYPhI YUallIUXCA, BHUMATCIbHOCTH,
AKKYPaTHOCTH, JUCHUINIMHUPOBAHHOCTHU, YCHUAYNBOCTH.

- Pa3BUTHUC IIO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJIAA, YMCHHUA KOHCIICKTUPOBATD.

Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBIOTCPpHAA IIPC3CHTALHA.

Ilian ypoka:

|. Opr. MOMEHT. (2 MUH)



Il. AxTyanu3zanus 3HaHUH. (5 MUH)

II1. TeopeTuueckas yactb. (12 MuH)

IV. Ilpaktuueckast yactb. (17 MuH)

V. J1/3 (2 mun)

V1. Boripochkl y4eHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xoxa ypoka:

I. Opr. MmoMeHT.

[IpuBeTrcTBUE, TpOBEpKa NpUCYTCTBYIOMINX. OOBICHEHHE X0/1a YPOKa.

II. AkTryaau3auusi 3SHAHUH.

Ha nporuioM ypoke MBI YCBOVUIH TTOHSATHS O Tporieaypax u pyHkusax 8 AI1
Pascal ABC.

II1. Teopernueckasi 4actb. CTaHAAPTHBIE NPOLEAYPHI M PYHKIMH.

ITpu pabore ¢ paznmuunbpiMu TUIamMu gaHHbIX B SI1 [Tackanb uMmerorcst ctangapTHBIC
nporeayphl M GYHKIMH U pa3HbIX TUIIOB JaHHBIX, IPEACTaBICHHBIC HIKE.



1. 061mue cTaHAgapTHbIE NpoLeAypPbl U QYHKIMH.

Uma un Mpoueaypa Tunbl Tun DeiictBne
napamertpbl nunu napameTpos BO3BpaLLaemoro
dyHKUMA 3HauyeHusn
Read(a,b, ...
npoueaypa a,b| -
BBOJUT 3HAUCHHS C KIIaBUATYPhI
TepEMEHHbIE B IIEPEMEHHbBIC &, D ...
YUCJIOBOI'O UJIN
TUIA string
Write(a,b,..) [npoueaypa [|&,b,Cc - BEIBOJIUT 3HAYEHUS &, D ... B OKHO
BbIPpAXKCHUSA BHIBO1A
UM CJIOBOI'O TUIIA
NN string
Readln (a, b, ) 1
npoueaypa rea
a,b,c -
NEepPEMEHHELE usczmeava! ) . dyHKUMA XYy - Iec
Sqr (x) dlyHKUMA x - 1nteger,
MPOCTOro TUIIA
real
WY THIIA Round (x) bYHKUMA —=—reoat
string
Sqrt (x) dyHKUMA X - real,
Writeln(a,b
npoueaypa ab,c - Int (x) byHKUmA X[~ real
BBIPAKCHHUS
Sin (x) d‘\’IHKI_IlIACI = real
[DUCTOTD THITD Frac (x) bYHKUMA x |- real
TUNA string
Cos (x) gk [l - rjo¥un x| nopuon
WJIU YKa3aTelu
. HKUMA x - real —
AbS (%) YHKLMA integer, Arctan (x) bYHKL, eal,




coBnagaeT C TUNOM lapameTpa

€oBfragaeT cTniomflapameTpa

coBagaeT C ThIOMTiapamMeTpa

COBTMagaeT CThIoOMTiapamMeTpa

COBftagaeT CTHiOoMmTlapaMeTpa

COBftagaeT CTHiOMTlapaMeTpa

real

integer

real

real

integer

BBOJUT 3HAUCHUSA C KJIIaBUATYpPhbI B
IEPEMECHHBIC A, b ..., M ICPEBOAUT

Kypcop Ha CIEIYIOIIYIO CTPOKY.

BBIBOJUT 3HAYEHUS &, D ... B
OKHO BBIBOJIA U OCYIIIECTBIISCT
Mepexo/1 Ha CIAEAYIONIYIO CTPOKY.
Ecnu napaMeTprl nponenypel He
YKa3aHbl, TO BBIITOJHSIET TOIBKO
MepEexo/1 Ha CIAEAYIONIYIO CTPOKY.

BO3BpAIIACT a0COOIOTHQOE
palLlL

3Ha4YeHHe (MOAYIb) X

BO3BpaIaeT KBaapaT X

BOZBDAIACT KRAADATHEDA
BO3BpaHacr KBaApaTHbH4

KOpEHb U3 X

BO3BpAIIa€T CUHYC X

BO3Bpalac€T KOCUHYC X

BO3BpAILAET APKTAHTEHC X |
BOIBPAINAET X B CTEHEHH v |

BO3BpaIaeT pe3yabTaT

oeJIoro

|Bo3BpaIuaer HOeIIYyH0 9acCThb X |

BO3Bpatiaet APOOHYyIo-HaeTs%—

RORRDAIIACT HOMED R2HATSHASE
BOSH P aC T OMO PS5t 1T

MOPSIAKOBOr' O TUIIA (CHMBOJIA)



Chr (x) bYHKUMA X - integer
char BO3BpAIlla€T CUMBOJI C KOAOM X
0dd (x) dYHKUMA x - integer
boolean Bo3Bpalaer True, ecinu X -
HeueTHOoe, U False B
[TPOTUBHOM CJIy4ae
Inc (x) npoueaypa ([X - IOPAIKOBOrO Y BennunBaer X Ha 1

THIIa




Dec (x) npoueaypa ||X - HOPSAAKOBOTO Y Mensbiaer x Ha 1
THIIA
Inc(x,n) npoueaypa ||x - HOPSAKOBOTO Y BenuuuBaeTr X Ha n
TUIIA,
n - IeNoro TUma
Dec (%, n) npoueaypa ||x - HOPSAAKOBOTO YMenbpIIaer X Ha n
THIIA,
n - IeNoro TUla
Pred (x) dyHKLMA X - IOPSOKOBOTO [COBMagaeT C TUNOM |[BO3BpAILAET IIPEAbIAYIIEE
THIa napameTpa BHAYEHUE IOPSAIKOBOr0 TUIIA
Succ (x) dyHKLMA X - HOPSOKOBOTO [COBMagaeT C TUMOM |[BO3BpALIAET CIEAYIOLIEe
THhIa napameTpa BHAYEHHUE MOPSAIKOBOrO THIIA
Random (x) byHKLMA X - integer |[integer BO3BpALAET CIy4yalHOE LIETIOE B
jianazone ot 0 mo x—1
Random byHKLMA real BO3BPAILAET CIy4alHOe

BerecTBeHHOe B muama3one [0..1)

2. CrangapTHble npoueaypsl 4 QyHKIMU AJ11 paGOThI CO CTPOKAMHU

Mma n napameTpbl

Mpoueay
pa unm

dyHKUMA

Tunbi Twun Bo3Bpa-
napameTpos waemoro
3HayeHuA

DeiictBne




BO3BpAII[ACT [UTHHY CTPOKH S

BO3BpAIlaeT MOJACTPOKY CTPOKH S IJTHHBI
count, HaumHag c mo3umuu index

yIaJIsIeT B CTpOKE S count

AU Rrrrrrrrr 0 o Al A
A=

I
CHMBOAOBHa"HHHaA € lluqyluylll TIT

BCTaBJISET MOJCTPOKY POds B CTPOKY S €

Nrrrrrarr 1 Al A

Aluqxu_uurj FRC

ylldodbJavibaCl MRy CIPDURYT S PdbaUM 11T

mpeodpa3yer X K CTPOKOBOMY
MPeCTaBIEHUIO (BO BTOPOM M TPETHEM
CIydasix corjacHo ¢opMary BBIBOAA,

VCTAH3IRAHRIEM-OMI DarTIIAT INQ o

)1z
yeraHaBABacMoMy ) H-3aHHchIBacT

PE3YJIBTaT B CTPOKY S

Length (s) dYyHKUMA |s - string integer
Copy (s, index, |dyHKUmMA |s - string, string
count) index W count

- integer
Delete (s, in- npouen. |s - string,
dex, count) index W count

-integer
Insert (pods, npoued. |s, pods -
s, index) string, index

- integer
SetLength (s, n) [Apouea. |s - string, n -

integer
Str(x,s) npoueA. |[s - string, x -
Str(x:n,s) integer, real
Str(x:n:m, s)

Mn,m-

integer

Val (s, v, code)
npoueA. st string, v -
integer,

real, U code -

integer




peodpasyeT CTPOKY S K YHCIOBOMY NPECTaBICHHIO 1
3aIUChIBAET PE3YNIbTAT B IIepeMeHHy0 V. Ecin
npeoOpazoBaHie BO3MOXKHO, TO B IepeMeHHON code
Bo3Bparaercs 0, ecinm HEBO3MOXKHO, TO B code
BO3BpalllaeTCsl HEHYJIeBOE 3HaYCHUE



Concat (sl,.,sn) |PyHKUMA |sl,.., sn - string BO3BPAILACT CTPOKY, SBJISIFOIIYIOCS
string [PE3YBTATOM CIMSIHUS CTPOK S 1,..., SN.

PCSYJ'IBTaT TOT K€, YTO Y BbBIPpAKCHUA

sl+s2+...+sn

IntToStr (1) byHKUMA |1 - integer |string peobpa3yeT 1eI0e YUCIO K CTPOKE

StrToInt (s) byHKUMA |s - string integer peobpa3yeT CTPOKyY B 1menoe uucio . Ecnu
[IpeoOpazoBaHe HEBO3MOXKHO, TO

BO3HHMKAET OLIMOKA BPEMCHU BBITTIOJTHCHU A

Bompocsr:

e YT0 Ha3bIBAIOT npoueaypoi B AI1?
e Yro Ha3piBatOT pyHkImet B AI1?

e B uéM pazHuIa MeX Iy npouenypoi u pynkuueit B SAI17?
e B uém pazHuiia Mexay npoueaypoit read u readln?

lll. IIpakTHyeckas 4acTh.

Ha mponuibix ypokax BbI MOJIYYHIIA 00IIIKE MMOHATHS O Tporieaypax u pyukiusax 8 Al1
Pascal ABC.

CeroaHsi Mbl IO3HAKOMUMCS Ha MIPAKTUKE C padOTON MPOTrpaMMBbl, B
KOTOPOU MUCTIONB3YIOTCS CTAaHAAPTHBIE MPOEAYPHI U (DYHKITHH.

[Iporpamma Bo3BeeHUS B KBaJIpaT, C UCIOIb30BaHUEM (DYHKIIMU pOwer:



Program stepen?2;

var n: integer; a:real; //obrvsaBiseM nepeMeHHEE
begin

for n:=1 to 10 do

begin

a:=power (2,n);

writeln('2”',n, '="',a)
end;

end.

IV. /3

BrinrcaTs B TeTpags OCHOBHBIE CTaHAAPTHBIE TTpotieaypsl u pyHkmum 11
Pascal ABC.

V. Bonpocbl y4eHHKOB.

OTBeTHI Ha BOMPOCHI yYaLUXCSI.



VI. Uror ypoka.

ITonBenenue urora ypoka. BelcTaBineHre OLEHOK.

Ha ypoxe MbI MO3HaAKOMHIIUCH Ha MIPaKTUKE ¢ pabOTOM MpOrpaMMBbl, B KOTOPOU
WCIIONIb3YIOTCS cTanAapTHhIE mpouenypsl U ¢pyakiuu Il Pascal ABC.

Ypok Nel3. Tema: «Maccusbi».

eau ypoka:

- IOMOYb YYallUMCsl YCBOUTH 0o01ue nousatust o maccusax B Il Pascal ABC;

- BOCIIUTAaHUC HH(I)OpMaIIHOHHOfI KYJbTYPhI YUalIUXCA, BHUMATCIIbHOCTH,
AKKYPaTHOCTH, JUCHUIIMHUPOBAHHOCTHU, YCUIYNBOCTH,

- Pa3BUTHUC ITO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJISI, YMCHUA KOHCIICKTUPOBATD.

Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBOTCPHAA IIPC3CHTALHA.

ILnan ypoka:

I. Opr. MmomeHT. (1 MuH)

Il. AxTyanuzauus 3HaHUH. (5 MHH)

1. Teopetnueckas yactb. (10 Mun)

IV. Ilpaktuueckas yacth. (17 MuH)

V. /3 (2 MuH)

V1. Boripochl y4eHUKOB. (5 MHH)

VII. Utor ypoka. (2 MuH)



Xox ypoka:

I. Opr. moMeHT.

[IpuBeTrcTBUE, TPpOBEPKa NPUCYTCTBYIOUMX. OOBSICHEHHE X0/1a YPOKA.

II. AkTyanu3anusi 3HAHUIA.

Ha mnpommom ypoke Mbl M3y4MiiM CTaHJApTHBbIE MNPOLEAYpPhl M (DYHKIMH, a
TaK)K€ IMO3HAKOMHWINCh Ha TMpaKTHKE ¢ pabdoTod MporpamMmbl, B KOTOPOii
UCIIOJIb3YIOTCS CTaHAapTHbIe npoueaypsl U pynkuun Al Pascal ABC.

lll. Teopernueckas

yacTh. MacCCUBBLI.

OCHOBHBIE TTIOHSATHS.

Ecnu B ImporpaMme UCIIOJIBb3YIOTCA MHOKECTBA, COACPKAINUC OAHOTUITHBIC
QJICMCHTBI, TO MOKHO HUCIIOJB30BaTh IIOHATHUC MACCUE.

Maccug — 310 ynopsiioueHHasi MOCJIeA0BATEILHOCTD TAHHBIX OJHOT'O THUIIA,
paccMaTpUBaeMbIX KaK €IMHOE 1eioe. JJoCTyn K 3J1eMEHTaM MacCUBa OCYILECTBISECTCSA
10 MHJEKCY (TOPSAKOBOMY HOMEPY). B kauecTBe JaHHBIX B MaCCUBAaX MOTYT



XPaHUTHCS MIEPEMEHHBIE YUCT08020, CMPOKOB020 U IPYTUX TUIIOB, KPOME (haiiineoeo.
[Ipu onucanun MaccuBa, eMy MPUCBAUBAETCS UM, MUILIETCS CIIyKeOHOE CIIOBO
array, YKa3bIBaeTCs YMCJIO BXOASIIMX B MACCHUB 3JIEMEHTOB [ .. ] W THUII 3THUX
anemeHToB. Hammpumep:

var //ecin MacCHBBI OJJHOI'O THIIA M OJJMHAKOBOI'O JHAIla30Ha, WX MOXKHO
00BABUTH CIIUCKOM

a,b : array [1..15] of integer;
{0OBsSIBJICHBI IBa MacCHUBa a U
b}
massl : array [20..50] of real;
npumep A;
massiv : array [0..255] of char;

Jluara3oH MaccuBa 3aJ1aeTcs JICBOM M MPAaBOM rpaHUIIaMU U3MEHEHHUS UHICKCa
MacCHBa, TaK YTO, MAaCCUB a COCTOMT U3 15 nyieMeHTOB, MaccuB massl - u3 31,
a MacCHUB massiv - u3 256 3JIEMEHTOB.

JIOCTYTI K K&KJIOMY DJIEMEHTY MacCHBa B IIPOrpaMMe OCYIIECTBIISAETCS PU
TIOMOIIIM WHACKCA. B cirydae, Kora neBasi TpaHuIla [Mana3oHa paBHa 1, WHIEKC
DJIEMEHTA COBIIAJIACT C €ro MOPSAKOBBIM HOMEpOM. B mporpamMme umst 1r060r0
DJIEMEHTa MacCHBa COCTOUT M3 UIMCHH MacCHBA U WHJCKCA 3JIEMEHTA B KBaIPaTHBIX
ckoOkax. Hampumep:

ald];
massl[30];

massiv[256].

Bo u3bexanue ommboK, MHAEKC HE JIOKEH BBIXOJUThH 3a MPEACIbl,
omnpeeICHHbIC TUANa30HOM.

B npumepe A, Henb3sg UCTIONB30BATH SJIEMEHTHI:

al0];

massl[19];



massiv[257].

B sTOoM citydae npu BBIOJHEHUH IPOTrPaMMBbl OSABUTCS COOOIIEHHE 00 OIMOKE:

" OmubOKka: BHIX0J 32 TPAHMIBI JUAanNa3oHa' .
BBoja MaccHBOB MOKHO MTPOU3BOJIUTH BPYUHYIO (C KJIIABUATYPHI), UM ABTOMAaTHUECKH,

C TIOMOIIBIO (DYHKIIMHM T€HEPUPOBAHUS CIYYAWHBIX ynced random, u3 daiia wim
BBIYHUCIIUTH TIO hopMyJIe.

MaccuBbl OBIBAIOT 0OHOMEPHbIE U MHO2OMEPHbBIE.

Bonpocer:

e JlaliTe onpeneneHue Maccupa?
e Kakne BUIIbI MACCHUBOB BEI 3HaeTe?

e Kakne THIIBI MACCUBOB BbI 3HaeTe?



e Onuiure popmaTt 0ObsABIECHUS MaccuBa?
e Y10 Takoe quarna3oH mMaccusa?

e Kak ocymiecTBisieTcst JOCTYN K 3JIEMEHTaM MaccuBa’?
lll. IIpakTH4yeckas 4acTh.

Ha npornuiomM ypoke Mbl U3YUYHIIM CTaHAAPTHBIC MPOLEAYPhl U (DYHKINH, & TAKXKE
MMO3HAKOMUJIUCH HA MPAKTUKE C pabOTOM MporpaMMbl, B KOTOPOM UCTIOJIB3YIOTCS
crangapTtHbie npouenypsl U Gynkiuu AIl Pascal ABC. Ceroanst Ha npakTH4eCKOM
YaCTU MBI HallMIIEM MPOrpaMmy, B KOTOPO OyaeT BBOJUTHCS MacCUB
IIEPEMEHHBIX YUCIIOBOTO THIIA.

1. IIporpamma BBOAa MaccuBa u3 20-TH MMOCJIEA0BATEIbHBIX AJIEMEHTOB:

Program VvodMass;

const n=20; //OBBABIIIEM KOHCTAHTY

var a: array [l..n] of integer; //o6vsaBisemM mMaccus

i:integer; //oGvsaBisgeM nepeMeHHEIe

begin

all]:=1; //3amaeM 3HAUYEHME [EePBOMY 3JIEMEHTY

IIOCJIE0OBaATEJIbLHOCTHU

write(afll]l," ")

For i:=2 to n do

begin

ali]:=al[i-11+1;



end;

end.

2. IIporpamma BBOAA MaccuBa U3 20-TH YETHBIX AIIEMEHTOB:

Program Posledovatelnost;

const n=20;

var a: array [l..n] of integer; //O6nsaBiieHMe MaccuBa
i,k:integer; //oO®BsaBiasgeM HnepeMeHHEE

begin
all]:=0;
write(all]l,"' ")~

for 1:=2 to n do

begin

end.



3. IIporpamma BBOJa MaccuBa ciydyailHbIM 00pa3oM, C HOMOIIBIO (PYHKIIUU
Random:

Program MassSluchayno;

Var a : Array[l..12] Of Integer; //oBbaBiIsSEeM MACCUB U3

12 uymcest

i : integer;
begin
Randomize; //Oporenypa Te€Hepalmu CJIyYamHBIX
UmMCcesI
for 1 := 1 to 12 do
begin
al[i] :=random(18)-5,;//reHepupyem umcia B

nmarnasoHe —-5..12

Write('a',I,'="',alil:2," ");//pesyneTar
end;
writeln () ;

end.

V. /3.

Pazo0patbcest ¢ moHATHEM «MacCUBy. BbIyunuTh omnpeneneHus ypoka.

V. Bonpocbl y4eHHKOB.

OTBeTHI Ha BOMPOCHI yYaLUXCSI.

VI. Uror ypoka.



ITonBenenue urora ypoka. BelcTaBineHue OLEHOK.

Ha YPOKEC MbI [TOBHAKOMUIIUCH C ITIOHATHUEM «MAaCCHUB» TCOPCTHUYCCKH U HA ITPAKTHKE.

Ypok Nel4. Tema: «OgHOMEPHBIE MACCUBBD.

eau ypoka:

- IOMOYb YYaIllUMCsl YCBOUTD MOHATHE 00 onHOMepHbIX MaccuBax B Al Pascal ABC;

- BOCTIMTaHHE MHPOPMAITMOHHON KYJIbTYphl YUAIINXCs, BHUMATEIHHOCTH,
AKKYpaTHOCTH, TUCIUITIMHUPOBAHHOCTH, YCUIUUBOCTH.

- Pa3BUTHUC ITO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJIAI, YMCHUA KOHCIICKTUPOBATD.

Ob6opynoBanue:

A0CKad, KOMIIBIOTCP, KOMIIBOTCPHAA IIPC3CHTALHA.

ILnan ypoka:

I. Opr. momeHT. (1 MUH)
Il. AxTyanu3zaius 3HaHui. (5 MUH)

III. Teopetnueckas yactb. (12 MUH)



IV. Ilpaktuueckas yacth. (20 MuH)

V. /3 (2 Mun)

V1. Boripochl y4eHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xoxa ypoka:

I. Opr. MOMeHT.

[IpuBeTcTBUE, TPOBEpKa NpUCYTCTBYIOIINX. OOBICHEHHE X0/1a YPOKA.

Il. AxkTyaau3anusi 3SHAHM.

Ha IMpomJIOM YPOKEC MBI ITOBHAKOMUWIIUCH C O6IIII/IMI/I IIOHATHUAMH O MAaCCHUBC.

lll. Teopernyeckasi 4acThb.

OnHoMepHbBIE MACCUBBI.

MaccuB Ha3bIBaeTCsl OJHOMEPHBIM (JTUHEUHBIM ), €CIIN Yy KaXJOT0 U3 €r0 AJIEMEHTOB
UMEETCS TOJIBKO OJINH UHJIEKC.

K mpumepy, eciii Mbl OyZieM B TEUEHHE MECALla €KETHEBHO 3alIUChIBATh
CPEIHECYTOUHYIO TEMIIEPATypy, U 3aHOCUTH 3TU JaHHbIE B TaOJIHUILY,

t[1l] tl[2] t[3] tl[..] t[30]

Mo3znoxk 15 17 14 21

TO y HAaC MOJYYUTCS OJHOMEPHBIH MacCUB, B KOTOPOM OYICT XPaHUTHLCS MEPEeMEHHAs
t[Jj], comHHM MHASKCOM (HOMEpPOM CTOJIOIA).



tf1y, +tlfz2j, ti3l, .., tinl.

[Ipumep onucaHus OAHOMEPHOTO MaCCUBA:

Var A: array [l .. 15] of real;

I[JISI YKa3aHug KOJUMYCCTBA 3JICMCHTOB MAaCCHBAa MOKHO IIPUMCHATb KOHCTAHTBI:

Const a=10;

Var A: array [l .. a] of integer;

Bonpocer:

e JlaliTe onpeesieHue JUHEMHOTO MaccuBa’?
e [IpuBeanTe NpuMepbl TMHEHHOIO MaccuBa?
e Onmumure (opMart BBOAA JIMHEHHOTO MaccuBa’?

e Kak OCYIICCTBIACTCA JOCTYII K 9JICMCHTaAM JIMHEMHOr0 MaccuBa?

lll. IIpakTHyeckasi 4acThb.



Ha nporniom ypoke Mbl MO3HAKOMIUIUCH ¢ OOIIMMU MOHATUSMEU 0 MaccuBax. CeroaHs Ha
MMPAKTUYECKON YaCTH Mbl HAIIMILIEM IPOTPaMMy, B KOTOPOU BBEIEM OJJHOMEPHBIM MACCUB

MIePEMEHHBIX YHCIIOBOTO THITA M BRIYUCIUM €TO CpeaHee apu(pMETHIECKOE.

1. Ilporpamma BeIUHCIIAIONIAS CpeHEE apU(PMETUIECKOE MACCUBA!

Program SRedMass;

const N=10;
var SR,S:real;
I,Kol:integer;
A:array[l..N] of real;
begin S:=0; Kol:=0;
for I:=1 to N do
begin
read(A[I]);
if A[I]>0 then

S:=S+A[I]; Kol:=Kol+1l;

SR:=S/Kol;
end;
Write('cp.apudbm.= ', SR);

end.

2. IIporpamma COpTHPOBKH 3JIEMEHTOB MaCCUBA ITy3bIPbKOBBIM METOJIOM:

Program SortPuzyrok;

const n=20;
var a : array [l..n] of integer;
i,J,k,prom : integer;
begin
for 1i:=1 to n do

begin



ali] :=random(101) ;

write(al[il,"' ');
end;
writeln;

for i:=2 to n do
for j:=1 to n do
if afil<al[j] then
begin

prom:=alj];

aljl:=al1];
ali] :=prom;
end;

for i1:=1 to n do
begin
write(al[i]," ")
end;

end.



IV. /3

Pazo0paThcs co BceMH MOHATUSMH OJJHOMEPHBIX MAaCCUBOB. 3HATh, KAK MTPOU3BOJIUTCS
BBOJI U 00pabOTKa OJTHOMEPHBIX MaCCHBOB.

V. Bonipocbl y4eHHKOB.

OTBeThI HA BOIIPOCHI yUalluXxcs.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicTaBieHre OLEHOK.

Ha ypoke MbI y3HaIM, 4TO Takoe JTUHEWHbIN (OAHOMEPHBIN) MaccuB. Tak ke MbI
HaIMCaJIH MIPOTPaMMy, B KOTOPOH BBOJUTCS CIIy4aitHBIM 00pa3oM OTHOMEPHBIH
MacCHUB IEPEMEHHBIX YHUCIOBOTO TUIIA, U BBIYMCINIIM €T0 CpeiHEe apu(PMETHUECKOE.

Ypok NelS5. Tema: «/[ByMepHBbIE MacCHUBBI».

eau ypoka:

- MIOMOYb YYaIIUMCSl YCBOUTH MOHATHE 00 ogHOMepHBIX MaccuBax B SI1 Pascal ABC;

- BOCIUTAaHHE UHPOPMALIMOHHON KYJIbTYphl YUaAIIUXCS, BHUMATEIbHOCTH,
AKKypaTHOCTH, JUCUUINIMHUPOBAHHOCTH, YCHIYUBOCTH.

- Pa3BUTHUC IIO3HABATCIbHBIX HHTCPCCOB, CAMOKOHTPOJIAA, YMCHHUA KOHCIICKTUPOBATD.

OoOopynoBanmue:

A0CKa, KOMIIBIOTCP, KOMIIBIOTCPpHAA IIPC3CHTALHA.

Ilian ypoka:



|. Opr. momeHT. (1 MuH)
Il. Axtyanu3zanus 3HaHUH. (5 MUH)

I[I1. TeopeTtuueckas yactb. (10 Mun)

IV. Ilpaktuueckas yacth. (20 MuH)

V. /3 (2 mun)

V1. Boripocsl y4eHUKOB. (5 MUH)

VII. Utor ypoka. (2 MuH)

Xona ypoka:

I. Opr. MmoMeHT.

[TpuBercTBUE, TpOBEpKa NpUCYTCTBYIOMNX. OOBICHEHHE X0/1a YPOKa.

II. AkTryaau3auusi 3SHAHUU.

Ha npoiinomM ypoke Mbl y3HalIU, YTO TaKO€ JTUHEUHBIN (OTHOMEPHBIN) MaccuB. Tak ke
MBI HaIlMCaJid MIPOTrpaMMy, B KOTOPOI BBEJIM CIIy4ailHBIM 00pa3oM OJHOMEPHBIMA
MACCHUB MEPEMEHHBIX YMCIOBOTO TUTIA, U BEIUUCIWIH €T0 CpeHee apuPpMETHIECKOE.



lll. Teoperuyeckast 4acThb.

JIBymMepHBIe MaCCUBBI.

B AByMEpHOM MacCHBE y Ka)J0ro 3JIEMEHTa UMEIOTCS JIBa MHJIEKCa.
B MaTemMaTuKe TaKH€ MACCHBBI Ha3bIBAIOT MAaTPHULIAMH.

Ecnu mbl 6YI[CM 3aHOCHUTH B Ta6JII/II_[y HAaHHBIC O TCMIICPATYPC B HCCKOJIBKUX IOpOaax,

[1] [2] [3] [...] [30]
1 Mo3znoxk 15 17 14 21
2 CraBporonb 16 15 17 20
3 [Iaturopck 14 12 16 18

TO TIOJIYYHMTCSI IBYMEPHBIN MacCHB, TJI€ B KaXKI0H sueiike OyAeT XpaHUThCS
IIEpeEMEHHas ¢ AByMs UHJEKcaMu € [1, ], 1€ 1 — HOMEDP CTPOKH, a ] — HOMEP
crooIia.

MaTtpuiibl MOTYT OBITh IPSIMOYTOJIBHBIMU WJIH KBAJPATHUYHBIMU (B KOTOPBIX
KOJIMYECTBO CTPOK M CTOJIONOB paBHBI). IMEHHO KBaJipaTHBIE MATPUIIBI
HanboJee MHTEPECHBI IS PEIICHHS 3a]]a4 Ha IPOTPaMMHUPOBAHKE, B CBSI3U C TEM,
YTO y HUX UMEIOTCS TJIABHAsI U BCIIOMOTATEJIbHAS JUArOHaJIN.

11 12 13 14

21 22 23 24

31 32 33 34

41 42 43 44




rmaBHada anaroHa

X X X X

11 12 13 14

X X X X

21 22 23

X
33 34

BCromMmoraTtesibHaa anaroHarb

Ha rnaBHO# quaroHany Jear 3JIEMEHTHI, y KOTOPBIX 1 = 7.

Ha BcnomorartenbHOW IUaroHaiu - 3JIEMEHTBL, Yy KOTOppIX 1 = n— 3 + 1,



r7ie N — KOJUYECTBO CTPOK (CTOJIOLIOB).

[Ipumep onucanus AByMepHOro Maccuna (4 — CTpOKH, 6 - cTONOLOB):

Var A: array [1 .. 4, 1 .. 6] of real;

I[JISI YKa3aHusd rpaHul] MaCcCuBa MOXHO IPUMCHATb KOHCTAHTBI:

Const a=4; b=06;

Var A: array [1 .. a, 1 .. b] of integer;

O6paboTKy MacCHUBOB MPOU3BOJIAT C TTIOMOIIIBIO ITUKIIOB.

Bonpocsr:

e B ué™m oTianuue ABYMCPHBIX MAaCCHUBOB OT O,ZIHOMepHBIX?

e [louemy MMEHHO KBaJIpaTHbIE MATPHUIIbI HAMOOJIEE YaCTO UCTIONB3YIOTCS
IUTS1 PELIeHUS 3a/1a4 Ha MpOorpaMMHUpOBaHue?

e OnuIIKTE YCIOBUE MPUHAIJICKHOCTH JIEMEHTA KBAaJIpaTHON MaTPHIIbI TJIABHOM
uaroHaaun?

e OnUIINTE YCIOBUE MPUHAIIEKHOCTHU FIEMEHTA KBAIPaTHON MaTPHUIIbI
BCIIOMOTATEIBHON THaroHau?

e Kak OCYIICCTBILACTCA AOCTYII K 9JICMCHTaAM IBYMCPHOI'O MaccuBa?

e Kak mpou3BoasT 00paboTKy MacCUBOB?
lll. IIpakTHYeckas 4acTh.

Ha npommom ypoke paccMarpuBany NOHITHE OJJTHOMEPHOTO MacChBa. Tak e Mbl
HaIKUCAJIA MPOTPAMMYy BBIUHCIICHUS] CPEAHEr0 apu(PMETHIECKOro JIMHEHHOTrO MacCuBa.
Cero/iHs Ha MPAKTUYECKON YaCTHU Mbl HAITUAIIIEM MIPOrPAMMY, B KOTOPOU
MIPOU3BOAUTCS BBOJI JIEMEHTOB MAaCCHBA U BBIYHMCIISIETCS CyMMa 3JIEMEHTOB TNIABHOM
JNAAarOHAJIA KBAJAPATUYHON MATPUILBI.



1. IIporpamma BBOJA MAaTPHUIIBI BPYYHYIO:

Program VvodVruch;

const n=4; m=3; var a: array [l..n,1l..m] of integer;
i,Jj:integer;
begin
for i:=1 to n do
begin

for j:=1 to m do

begin
readln(afli,J])
end;

end;

for 1i:=1 to n do



begin
for j:=1 to m do
begin
write(ali,Jjl:3);

end;

writeln;
end;

end.

2. HporpaMMa BBIYUCJICHUA CYMMBI 9JICMCHTOB rJIaBHOM JruaroHajinu KBaﬂpaTHOﬁ

MaTpHULbI.

Program SummGlavDiag;

const n=3;

var a: array [l..n,1l..n] of integer;

s,1,J:1integer;

begin

s:=0;

for 1i:=1 to n do

begin

for j:=1 to n do

begin



ali,j]:=random(101);

write(al[i,j]:5);

if i=j then s:=s+ali,jl;

end;

writeln;

end;

writeln ('CymMma 2J1. TJlaBHOM Omar.',s);

end.

V. JI/3

Pazobpatscst co BceMu OHATUSMHU ABYMEPHBIX MAaCCHBOB. 3HATh, KaK MPOU3BOIUTCS
BBOJI 1 00paboTKa IByMEPHOTO MacCHBa.

V. Bonipocbl y4eHHKOB.

OTBeTHI Ha BOMPOCHI yYALUXCSI.

VI. Uror ypoka.

[TonBenenue nrora ypoka. BeicTaBieHHE OLIEHOK.

Ha ypoke Mbl 03HAKOMHIJIMCH C TIOHSITUEM JABYMEPHBIA MacCHB. Tak K€ Mbl HaMCaau



IIPOrpaMMy, B KOTOPOM IPOU3BOJIUTCS BBOJ JJIEMEHTOB MAacCHBA U
BBIYUCIISIETCA CyMMa 3JIEMEHTOB TJIABHOM IMAarOHaIN KBAaAPaTUYHOW MaTPULIBI.

Ypok Nel6. Tema: «Pabota c rpadukoii».

eau ypoka:

- IOMOYb YYalllUMCsl YCBOUTH MPUHIHUIIBI paOOThI ¢ TpaduKoil B IporpaMme
Pascal ABC, natb ocHOBHBIE MOHATHUS, HEOOXOIMMBIE JJI Hayaia HaMCAHUS
IpOrpaMM, BBIBOASIINX IpapuuecKue N300pakeHus: Ha KOMITbIOTEPE;

- BOCIIUTAaHUC HH(I)OpMaHHOHHOfI KYJIBTYPbI YUalIUXCA, BHUMATCIIbHOCTH,
AKKYPaTHOCTH, JUCHUIIMHUPOBAHHOCTHU, YCUIYNBOCTH,

- Pa3BUTHC ITIO3HABATCIIBHBIX NHTCPCCOB, HABBIKOB pa6OTI>I C MBIIIBIO KHaBHaTypOﬁ,
CaAMOKOHTPOJIs1, YMCHHA KOHCIICKTUPOBATD.

Ob6opynoBanue:

H0CKad, KOMIIBIOTCP, KOMIIBIOTCPHAA IIPC3CHTALIHA.

Ilnan ypoka:

|. Opr. MOMEHT. (2 MUH)
Il. AxTyanuzauus 3HaHUH. (5 MHH)

[II. Teopetnueckas yactb. (12 MuH)

IV. Ilpaktuueckas yacth. (17 MuH)

V. /3 (2 MmuH)

V1. Boripochl y4eHUKOB. (5 MUH)



VII. Utor ypoka. (2 MuH)

Xox ypoka:

I. Opr. MmoMeHT.

[IpuBeTcTBUE, TPOBEpKa NpUCYTCTBYIONMX. OOBSICHEHHE X0/1a YPOKA.

II. AkTyanusanusi 3HAHUIA.

Ha YPOKEC MbI O3HAKOMUJIINCH C ITIOHATHCM HBYMepHBIﬁ MaccuB. Tak e Mbl
Hanucaju 1mporpamMmmy, B KOTOpOﬁ MMPOU3BOAUTCA BBOJ 3JICMCHTOB MAaCCHUBA U
BBIYUCIIACTCA CyMMaA 3JICMCHTOB rJIaBHOM AuaroHaJiu KBaHpaTHqHOﬁ MaTpHUIbL.

lll. Teopernyeckasi 4acThb.
Pabora ¢ rpajduxoii.

ITocne 3amycka Pascal ABC, nmo ymomuanuto, 3amyckaeTcsi TeKCTOBBIN pexuM. [[is
paboThl ¢ TpaduKoil CIYKUT OTHEIbHOE Trpaduueckoe OKHO. UTOOBI €ro OTKpPHITH,
HeoOXoauMO MOAKIoUnTh Monayinb GraphABC. B stom Mopyne comepx utcs
oOMpHBINA HAOOp Tpouenyp U GYHKIMMA, TpeaHA3HAYEHHBIX IS paOOTHI C



rpauuecKuM 3KpaHOM, a TaKK€ HEKOTOPbIE BCTPOEHHbIE KOHCTAHTHI U NIEPEMEHHBIE,
KOTOpbIE MOT'YT OBITh KCIIOJIb30BaHbl B mporpamMmax ¢ rpaguxoil. C UX MOMOIIBIO
MO>XHO CO3[1aBaTh pa3HOOOpa3Hble Ipapuyeckue U300paKeHUs U COMPOBOXKIATH HX
TEKCTOBBIMU HaJnucsaMu. [loakIroueHne OCyIECTBIAETCS B pa3/ielie ONMCAHMM.

®opmat noaxmrouenus moayist GraphABC:

uses GraphABC;

Hauano xoopauHat rpaduueckoro OKHa MOJTYJIsl HAXOJUTCS B BEPXHEM JIEBOM
yriy.

Och X HampaBiieHa BIPABO, a OCh Y - BHU3. KOOpANHATHI HCUUCISAIOTCS B MUKCETAX.
Bce komannabl 6ubnuorexu GraphABC siBnsroTcst moanporpaMmMaMu U ONKCAHbI B

BUIE Tipoueayp U GyHKuui. Jljisg Toro, 4ro 661 KOMaH 12 BBIIOJHUIACH HEOOXOIUMO
yKa3aTb KOMAaHIY U 3aJaTh 3HAUYCHUS NTapaMeTpaM.

Hexortopbie komanabl 0ubauorexkun GraphABC.

Wmst v napameTpsl KOMaHAbI [eiicTBre KOMaHbl
Line(x1,y1,x2,y2) Pucyer oTpe30k U3 TOUKH ¢ KoopanHaTaMu (x1,y1) B TOUKy ¢ KoopanHaTaMu (x2,y2)
LineTo(x, y) Pucyer oTpe30K U3 TeKyIIeil TOUKH B TOUKY C KOOPAHUHATAMH (X, Y) (COOTBETCTBYET

KOMaH/Ie CMECTUTBHCSI B C OITYLIEHHBIM IIEPOM AJISI UCTIOTHUTENS UepTEKHUK)

Rectangle(x1,y1,x2,y2) PucyeT KOHTYp MPSIMOYTOJIBHUKA CO CTOPOHAMH MapalIeIbHBIMKA CTOPOHAM dKpaHa.

Touku ¢ koopauHaTtamu (x1, yl) u (X2, y2) onpenensoT AuaroHaabHbIe BEPIINHBI

IPSMOYTOJIBHHKA.

RoundRect(x1,y1,x2,y2,w,h) PucyeT npsIMOYTOJIBHUK CO CKPYTIICHHBIMHU Kpasmu; (x1,y1) 1 (x2,y2) 3amaror mapy

MIPOTUBOIOIOKHBIX BEPIINH, & W 1 h — IMPHUHY U BBICOTY 3JUIUIICA, UCTIOIb3yEMOT 0

JUISL CKPYTJICHUSI KpaeB.

FillRect(x1,y1,x2,y2); 3anuBaeT MPAMOYTONLHUK, 3a[aHHbINA KOOPIHHATAMH MIPOTHBOIIOIOKHBIX BEPIITHH

(xL,yl) u (x2,y2), uBETOM TEKYIIEH KICTH.

Circle(x,y, radius); Pucyer okpy)KHOCTb ¢ IEHTPOM B TOYKE C KOOpAWHATAMHU (X,y) H paguycoM radius.

Ellipse(x1,y1,x2,y2); Pucyer smumuric, 3a1aHHBIH CBOMM OMUCAHHBIM MPSMOYTOJIBHUKOM C KOOPIHMHATAMH




MPOTUBOMOJIOKHBIX BEpIIUH (x1,vy1l) U (x2,y2).

MoveTo(x, y)

HepeBOZ[I/IT TCKYLIYIO TOYKY B ITOJOXXCHNEC HOBOC MOJIOXKCHHNE, B TOUKY C

KOOpAnHATaMH" (X, y) (COOTBGTCTByeT KOMaHAC CMECTHUTHCA B C IOAHATHIM IIEPOM

JUISL ICTIONTHUTENS YepTeKHUK)

TextOut (X, y, text)

BeiBonut Text Ha 3kpan. Hauano Tekcra B TOUKe ¢ KOOpAHHATAMHU (X, Y)

SetPixel(x,y,color)

3akpalmBaeT BETOM color TOUKy C KOOpAWHATAMH (X, Y)

SetPenColor(color)

3amaeT nBet pucoBanus auHUN. [Tapamerp color — gucio B mpoMexyTke oT 0 10

256°-1.
SetPenStyle(ps) YcTaHaBIMBaeT CTHIIb Mepa, 3a]1aBaeMBbIi [TapaMeTpoM ps.
Ctiiin mepa 3aJarTcs CIeYIUMHA HMEHOBAHHBIMU KOHCTAHTAMH:
3HaueHue Onucanne Bupg nuann
psSolid CrutomHas JIMHASA
psDash HItpuxoBast THHUS
psDot [TyHKTHpHAS TUHUS
psDashDot I TpuxnmyHKTUPHAS THHUSL
psDashDotDot | JIusus - mTpux U 1Ba MyHKTHPA
psClear Ot1cyTCTBHE JTHHUA
Arc(x,y,r,al,a2) Pucyet myry oKpy>KHOCTH C HIEHTPOM B TOUKE (X,y) H PaIHyCOM I, 3aKIIFOYEHHON
MEXTy ABYMs JTydaMu, oOpasyromumu yribl al u a2 c ocklo OX (al ma2 —
BEIIECTBCHHBIC, 33JAI0TCS B IPAAyCax U OTCUUTHIBAIOTCS IIPOTUB IACOBOH CTPEIKH).
Pie(x,y,r,al,a2) Pucyer cekTop OKpY>KHOCTH, OTpaHHIECHHBIN AyToi (TapamMeTpsl TPOIEeIypbl HMEIOT
TOT K€ CMBICIL, YTO U B Ipouieaype Arc).
Chord(x,y,r,al,a2) Pucyer ¢purypy, orpaHHUIEHHYIO TyTOi OKPY>KHOCTH M OTPE3KOM, COEAHHSIIONINM €€

KOHIIBI (TTapaMeTpHI MPOIEAYPhl IMEIOT TOT K€ CMBICH, YTO U B TPOIeType Arc).




FloodFill(x,y,color);

3anuBaeT 001aCTh OHOTO I[BETA IBETOM color, HauuHasl ¢ TOUKH (X,Y).

SetBrushColor(color)

VcranaBauBaeT OBCT KHUCTH, 3aﬂaBa€MBII>'I napaMmeTpom color

SetBrushStyle(bs);

VYcraHaBiauBaeT CTHIIL KHCTH, 3aI[aBa€MLII71 ImapaMeTpom bs.

CTHIM KHCTH 3a1ar0TCA CICAYIOIMMU UMCHOBAHHBIMH KOHCTAHTAMMU:

KoucranTa Cruib Koncranta Crunb
bsSolid bsClear
bsCross dsDiagCross
bsHorizontal bsVertical
bsBDiagonal bsFDiagonal

SetFontColor(color);

YcranaBnuBaer 1BeT wpudra

SetFontSize(sz);

VYcranaBnuBaeT pasMmep MIpUPTa B MyHKTAX.

SetFontName(name: string);

VYcranaBnuBaeT HauMMEHOBaHHE MIPH(TA

[o ymomyanuto ycraHoBieH mpudr, umeroniuii Haumenosanue MS Sans Serif.
Hawubonee pacnpoctpanentsie mpudtsl — 310 Times, Arial u Courier New.

HaumenoBanue mipudra MoXXHO HaOUpaTh Oe3 ydera perucrpa.

SetFontStyle(fs);

YcraHaBnuBaeT TEKYIHMH CTHIIb MIpUQTA.

Ctuiim mpudTa 3a1ar0TCs CISAYIOIUMHA IMEHOBAHHBIMU KOHCTAHTAMU:

fsNormal — oGBI4HBII;

fsBold — sxupHbrif;

fsltalic — HakIOHHBII;

fsBoldltalic — »upHBIi HaKITOHHBII;
fsUnderline — momaepKHyTHIi;

fsBoldUnderline — skupHBIi TOMIEpKHYTHIH;
fsltalicUnderline — HakTOHHBIH MOTIEPKHYTHIH;

fsBoldltalicUnderline — sxupHbIif HAKITOHHBIH TOIYEPKHYTHIM.

ClearWindow;

Ounrraer rpaduaeckoe OKHO OSITBIM I[BETOM




ClearWindow(c); Ounmraer rpaduyeckoe OKHO IIBETOM (C).

SetWindowSize(w,h) YcraHaBIMBaeT MIMPHUHY U BBICOTY Tpa)UuecKoro OKHa.

Monynbs GraphABC conep>XUT KOHCTaHThI U GYHKUUU 111 paOOThI ¢ BETaMU. Tun
ColorType, onucsiBaromuii BET, ONPEIEIECH CIEAYIOIMUM 00pa3oM:

type ColorType=integer;

CTaH}]apTHbIe nBerTa 3aJalTCd CHMBOJIHMYECCKUMHA KOHCTAHTAMMU

clBlack - JyepHBM ClAgqua OUPO30BEM
clPurple - buoserorBer clOlive OJIMBKOBHIM
clWhite - Bener  clFuchsia CUPEHEBEIN
clMaroon — TeMHO-KPACHEI clTeal CHUHE—3eJIeHBN
clRed - KkpacHEM clGray TEMHO— CEPBIM
clNavy - TEMHO—- CMHUM clLime APKO—3eJIeHEM
clGreen - 3eJyieHsl clMoneyGreen  — LIBET 3€JIEHBIX IOEHET
clBrown - kopuuHeBEM CclLtGray CBETJIO—CEPHIM
clBlue - cuHmuy clDkGray TEMHO— CEPBIM
clSkyBlue - ronybom clMedGray Cepr
clYellow - xenTer clSilver - cepebpuC Te
clCream - KPEMOBEIM

Jl51s paboThI ¢ LIBETAMU UCTIONB3YIOTCS Clieaytolue (yHKINH.



function RGB(r,g,b: integer): ColorType;

Bosspamaer nuenoe 3HayeHue, ABISAIOLIEECS KOJIOM LBETA, KOTOPBIU
COIEPKUT KPACHYIO, 3€JICHYI0 U CHUHIOK COCTABJISIOIME C UHTEHCUBHOCTIMHU
R, G u B cooTBeTcTBeHHO (R, G U B — 11enble B quamna3one ot 0 10 255, npuuem,
0 cOOTBETCTBYET MUHUMAJIbHOM MHTEHCUBHOCTH, 255 — MaKCUMAaJILHOM).

function GetRed(color: ColorType): integer;

Brinensier kpacHbIH IIBET MHTEHCUBHOCTHIO (11e510€ uncio ot 0 1o 255);
function GetGreen(color: ColorType): integer;

Brinensier 3eeHslii IBET MHTEHCUBHOCTHIO (11es10e uucio ot 0 go 255);
function GetBlue (color: ColorType): integer;

Brinensier cuHmii 11BeT MHTEHCUBHOCTHIO (11e510€ unciio ot 0 g0 255).

[Iporpamma pucyromias Gurypky:

Program Figurka;

uses GraphABC;

var w,r,c: integer;

begin

SetPenWidth (3) ;

SetBrushColor (clFuchsia) ;

SetWindowSize (500, 500) ;

Circle (225,160,50) ;

Line (225,160,225,180);



Line(210,190,240,190);

Line (225,210,225,250);

Line(100,100,200,260);

Line (200,260,400,260) ;

Line(210,350,200,480) ;

Line (240,350,250,480) ;

Rectangle (200,230,250, 350) ;

SetBrushColor (clLime) ;

FillRect (0,480,500,500);

SetBrushColor (clWhite) ;

Circle (205,150,10);

Circle (245,150,10);

end.

Bonpocsr:

1. Yto HEOOXOAMMO clieNaTh MPHU HAMMMCAHUU MPOTPAMMBI JIJISI TOTO, YTOOBI BEIBECTH
rpadudeckoe n3o0paxkenue?

2. KakoB ¢opmar noaxmtroueHust moayist GraphABC?



3. Kakue anropuTMuuecKue CTpyKTYpPbl HCIIOJIb30BAINCH IPY HAIMCAHUN JaHHOU
IIPOTrPaMMBbI?

4. Kakas komaHjia HeoOXoquMa JIJisi pUCOBAHUSI JIMHUU ?
[IpssmMoyrospHKKa? 3aKpalIeHHOTO NPSIMOYTOJIbHUKA?

lll. IIpakTH4yeckas 4acThb.

Ha npomuiom ypoke Mbl 03HAKOMUIIUCH C IIOHATUEM JABYMEPHBIA MAaCCUB U
HANMCAJIU NMPOrpaMMy, BBIYMCICHUS CYMMBI 3JIEMEHTOB TJIaBHOM THAroOHaJN
KBaJpaTUIHOU MaTpuilbl. CEeroHs Mbl Ha MPAKTUKE MOMPOOYEM C TOMOIIbIO
nporpammbl HanucanHou Ha AI1 Pascal ABC napucoBath pucyHOK J0Ma.

3axaum Ha mocTpoeHue rpaduku.

Hanucate mporpamMmy, KOTOpasi puCyeT Ha 9KpaHe KOMITbIOTEPA IOMUK, UCIIONIb3Ys
nporueaypsl line, rectangle, circle. [lonnucats pucyHox.

06033611 BBINTOJIHCHU S 3a/IaHHA.
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OTanbl BLITOJHCHUS 3alaHus.

I Omnpenenenne UCXOIHBIX JAHHBIX: PE3yJIbTAT PAOOTHI MPOTPAMMBI HE 3aBUCHT OT
MIEPEMEHHBIX.



Il OnpeneneHue pe3ysbTaTOB: PE3YIAbTATOM SIBIISIETCS TOTOBBIN
pucyHok. III Anroputm penienus 3anadu.

1 HWuunumanuzauus rpauyeckoro pexxuma.

2 BrinosiHEHUE PUCYHKA. PUCYHOK COCTOUT U3 CIEAYIOUIUX DJIEMEHTOB:
IIPSAMOYIOJIBHUKY, JIMHUH, OKPYKHOCTb. J[JIs IpaBUIJIBHOTO pacuera
KOOpAMHAT PEKOMEHYETCS NPEABAPUTEIIBHO CAEIATh PUCYHOK Ha JIMCTE
OyMaru B KJI€TOUKY.

IV  Onucanue nepeMeHHBIX:

I[J'ISI pa6OTBI IMporpaMmabl HOHaI[O6I/ITC${ OonurCaThb UCJIbIC IICPEMCHHBIC gd,gl’l’l
H€O6XOIII/IMBI€ JJIs1 HTHUIIaJIn3alluu I‘pa(i)I/IKI/I.

\Y [Tpumep rpaduueckoil mporpaMMsbl, pUcyrolei n300pakeHrue qoma:



Program Domik;

uses graphABC; //nonkJoueHre MonyJsiga graphABC
begin
SetWindowWidth (800) ; //mVipUHa OKHAa MPOTPaMMEI
SetWindowHeight (600) ; //BHICOTA OKHAa MPOTPAMMEI
SetFontStyle (fsBold) ; / /XKVPHBEM CTUJL MWpUbTa
SetFontSize (18) ; //pas3Mmep mpudTa
SetFontColor (clRed) ; //uBeT mpudTa
TextOut (100,100, 'JoMuk') ; //TexKcT

Rectangle (200,300, 600,600) ; // ooM

Circle (400,225,40); //KpyT
SetBrushColor (clAqua) ; //LUBeT BaJMBKM OKHA
FillRect (300,400,500,500) ; //mnpouenypa 3aJuBKM OKHAa

Rectangle (300, 400,500,500) ; //OKHO

Line (400,400,400,500); / /OKHO
Line (300,450,500,450); / /OKHO
Line (200,300,400,150); / / KpbIa
Line (400,150,600, 300); / / KpbIma
Line (480,210,480,160); //Tpyba
Line (480,160,520,160) ; //Tpyba
Line (520,160,520,240) ; //Tpyba
end.

V. /3.



BblyunTh KOMaH/1bl pUCOBaHUS rpaUUECKUX NPUMUTHBOB U QYHKUMHN 11 pabOThI
C IIBETOM.

V. Bonipocbl y4eHHKOB.

OTBETHI Ha BONPOCHI yYaLUXCSI.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicraBieHne OLEHOK.

Ha ypoxe MbI y3Hanu, 4To B cucteMe nporpammupoBanus Pascal ABC moxHO
co3aaBaTh rpaduueckue u3o0paxeHus. Tak e Mbl TO3HAKOMHIIUCH C
OCHOBHBIMU TIpolielypamMu 1 QpyHkiusmu rpaduueckoro moayist GraphABC u
HATJISATHO MPOBEPHIIA padboTy rpaduyecKoil MporpaMMel.

Pasaen 8. Pelnenue 3aaay.

3anaqn Ha MAaTEMATHYCCKHEC BBIYUC/IICHUA



1. Hammmrem camyto MpOCTYyrO IPOTrpaMMy BBIUHCIICHHSI PE3YJIbTaTa CIOKEHHUS IBYX

IIEPEMEHHBIX S = a+b.
Program Slozenie; {3arojIoBOK HNpOI'PaMME}
var a,b,s:integer; (*pazgesl onmMcaHmus HepeEMEHHBIX*)
begin //Hayajo pasmgejia OIepaTopoOB
read(a,b); {BaHeceHMe B SAYEUKM a4 M b uMX BHAYUECHMI}
s:=atb; { BEIUMCJIEHME SBHAUEHMUS S}
writeln(‘cymma = ’,s); {BEIBOO Ha 5KpaH TexkcTa ’‘cymma = ' u

BHAUEHUS S}

end. { KOHEI] NpOIr'PaMMEIl} .

HamomMwuHaro, 94To TeKCTHI, 3aKIF0YEHHBIE B CKOOKHU {}, (* *) u mocie // sBnsroTCs
KOMMEHTapHUSIMHU.

2. IIporpamma BeIUMCIIEHUS IUIOIIAAN S IMPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, 110 IBYM
KaTeTam

a u b:

Program PloshadTreugl;

Var a,b: integer, S:real; //ob6paBieHMe NepeMEeHHEIX
begin

writeln ('BBemuTe 1leJible 3HAUEHMSI IOJIMHBE KAaTeToB a,b');

{BRIBOZ NOSCHUTEJBEHOI'O TEKCTAa Ha SKPaH})



readln (a,b); //BBom maHHEIX (a U b) C KJIaBMATYPE
S:=a*b/2; //BRUMCIEHME [JOMAON TPEYTOJIbLHUKA
writeln (' mjomwans TpeyTroJbHUKaA = ', S);

end.

3. DTy k€ NporpamMmy MOKHO 3alucaTh 0e3 OOBSBICHUS MTEPEMEHHOM S.

HpHMO B OIICPATOPC BBIBOAA writeln MOXXHO BBIYUCIUTh 3HAYCHHUE IJIomaau
I10 (I)OpMy.]IC, 1 BBIBECTU €T'0 3HAYCHUC HA 5KPdH B BUAC YUCJIA, C ITIOSICHCHUCM.

Program PloshadTreugl;

Var a,b: integer; //ob6msBieHme nepeMeHHEX begin

writeln ('BBemmTe lieJible BHAUEHMA IOJIMHB KaTeToB a,b');
14
{BEIBOl] MNOSCHUTEJIEHOI'O TEKCTa Ha DSKPaH}

readln (a,b); //BBom maHHEIX (a U b) C KJIaBMATYPE

S:=; //BBEUMCIIEHME I[LJIOWANON TPEeYI'OJIbHNKA
writeln (/ momans TpeyrojibHUKA = ', a*b/2);



{BRIBOJ] MOSICHUTEJIEHOI'O TEKCTA Ha SKPAH M pPel’yJIbLTAaTa
BRIUMCJIEHMS ILJIomanim TpP. }

end.

4. HporpaMMa BBIYUCJICHUSA IJIOIAAX TPAIICMK IO BBICOTC U ABYM OCHOBAHUAM:

Program PloshTrap;

var a,b,h,s: real; //ob6rsaBisgeM mnepeMeHHEE
begin

writeln (BBeguTe =BHAUEeHMSI OCHOBAHWUM M BEICOTH') ;

readln(a,b,h); //BBomomM 3HaUEHMI OCHOBAHMI U
BEICOTEI

s:=0.5* (a+b) *h; / /BBEIUMCIIIEeM I1JIOLAanb

writeln ('llnomanes Tpaneumuu = ',s); //BEBogmMM Ha SKPAaH
end.

3. IIporpamma, onpenenstoniasi BUJ TPEyroabHUKA MO €r0 CTOPOHAM:

Program SravStoronTreug;

var a,b,c: real; //oBbsaBiaseM NepeMeHHEIE
begin

writeln ('BBemomuTe CTOPOHE a= b= c="');
readln (a, b, c);

if (a+b<=c)or (b+c<=a)or (b+c<=a) then
writeln ('TpeyT'OJIbHMK He cCylmecTByeT')

else



begin

if (a=b)and(b=c) then writeln('TpeyTroJbHUK -

PaBHOCTOPOHHUM') ;

if (a<>b)and(b<>c)and (a<>c) then writeln
('TpeyT'OJIBHUK — PA3HOCTOPOHHUM') ;

if (sgr (a)=sqgr (b)+sgr(c))or (sqgr (b)=sqgr (a)+sqgr (c))or (sgr (c

r(b)+sqgr(a)) then writeln ('TpeyroJIbHUK -
NIPAMOYTOJIBHEN ' ) ;

if ((a=b)and(c<>a)) or ((b=c)and(a<>b))or
((c=a)and(c<>b))then writeln('TpeyTroJIbHUK -
paBpHOOEOPEHHBEN " ) ;

end

end.

4. Ilporpamma onpeaeneHus: JHs HEJEIU, IO BBEAEHHOMY HOMEpPY:

) =sq



Program OperatorCase;

var den: integer; //obmsaBiseM nepeMeHHEIE
begin

writeln ('BBenuTe HOMep IOHS Hemesm (1..7):

'Y, readln (den);

case den of// Oneparop BHbOpa 1..5:
writeln ('Pabouut meHb') ;

6,7: writeln ('BexomHom') ;

else writeln ('BBemouTe MNpPaBUIJIBHO HOMED
nua!'); end;

end.

7. Tlporpamma cpaBHEHHUs BBEJICHHBIX uncel (MojaHas opma yCIOBHOTO

ormeparopa if):
Program SravChisel;

var a,b: integer ; //o6raBisgeM nepeMeHHEE
begin

writeln ('BBegure a u b');
read(a, b);
if a<b then

writeln(a, '<',b)



else
if a>b then

writeln(a, '>',Db)
else writeln(a, '=',b);

end.

n HporpaMMa, BBIBOZAAIIAA HA 3KPAH Ta6J'II/II_[y YMHOKCHUA HA 3:

Program Umnoz3;

var n: integer; a: real; //obmpsaBiseM nepeMeHHEE
begin

for n:=1 to 10 do
begin
a:=n*3;
writeln('3*',n,'="',a)
end;

end.

9. IIporpamMmma HaxOXXJAECHHS BCEX IEIUTEICH YUCa a:



- muKjiIe for mocieIoBaTeNbHO JEIUM YUCIO a Ha mapaMeTp LUKJIa, HauyuHas oT |
710 3HAYCHUS YMCIa a, ¥ HAXOJUM BCE YMCIIa, OCTATOK OT JACJICHUS KOTOPHIX (mod)
paBeH HyI10. ECiu Takue yucia ecTb, TO BBIBOAMM UX HA IKPAH UX C IIOMOLIBIO
omeparopawrite (i, "' ');

Program Deliteli;

var a,i: integer; //oB6vsaBiseM mnepeMeHHEE
begin

write ('BBegure umcio a=');
readln (a) ;
write ('enurenu umcia a: ');
for 1i:=1 to a do
begin
if a mod i =0 then write(i,"' ");
end;

end.

JJ. IIporpamma BeIYMCIIEHHUS KBaApaTa U KBAJAPATHOTO KOPHS YUCA N

Program Kvad Kor;

var kv,n:integer; kor:real; //ob6psaBisemM nepeMeHHEE
begin

writeln ('BBeouTe umcjo n');
readln (n) ;

kv:=sqgr(n);



kor:=sqgrt (n) ;

writeln ('Kpampar umcmna ',n,' = ',kv,' KopeHb uwmcia ',n,

JJdJd. ', kor);

end.

B IIporpamma Bo3BeneHHMs B KBaJIpaT, C UCIOIb30BaHUEM (DYHKIIMH power:

Program stepen?2;

var n: integer; a:real; //obmpsaBiseM nepeMeHHEE
begin

for n:=1 to 10 do begin
a:=power (2,n);
writeln('2”',n,'="',a)
end;

end.

B IIporpamma BbIYMCIIEHHUS JJIMHBI OTPE3Ka 10 BBEAEHHBIM KOOPAUHATAM:



Program DlinaOtrezka;

var x1,yl,x2,y2,d:real; //obwvsaBiaseM nepeMeHHEE begin
// BBEIUMCJIIEM IJIMHY OTpe3Ka [0 TeopeMme I[Iuparopa

writeln (' BBemamTe KOOPIOMHATH Touek A (X1,Y1)
u B(X2,Y2)");

readln( x1,vyl,x2,vy2 );
d:=sqgrt (sqr(y2-yl) t+sqr (x2-x1)) ;
writeln (' IOnmHa oTpeska |AB|=',d);

end.

[IporpaMMa Bo3BeZIeHUsI B CTENIEHB JIFOOOT0 YHca:

Program StepenChisla;

var p,a: real; n,i: integer; //ob6wvsaBiaseM nepeMeHHEIE

begin

writeln ('BBeguTre a,n: ');

read(a,n);

p:=1; //3agaéM HavajbHOE SBHAUEHMUE OTJIMUHOE

for 1:=1 to n do //opraumszyem ImuKJI

p :=p * a; // BBEIUMCJIIEM CTENEeHEL YMCJIa

writeln(a,' B creneumu ',n,' = ',p);// BERBOOMM PE3YJILTAT
end.



33}]3‘1]/[ C YUCJIOBBIMH NOCJI€10BATCIbHOCTAMM.

B IIporpamma BBIYMCIEHUS CYMMBI YMCEN KPAaTHBIX 3, B 1uana3oHe 0..

Program Summ3;

var s,i:integer; //oB6vsaBiseM MnepeMeHHEE
begin

for 1i:=1 to 100 do //zBamaém nomanazsoxH or (0 7o
100 if 1 mod 3 = 0 then //HaxogmMm umcia KpaTHEIE
3 write(i:3);

writeln () ;

begin

s:=0;
for i:=1 to 100 do

if 1 mod 3 = 0 then

s:=s+i; //HaxomuMm CyMMy UMCEJI KPAaTHBEX 3
end;

writeln(' s = ',s); // BeBOOMM pe3yJLTAT
end.

.100.



e [IporpamMma BBIYHMCIICHHS] CYMMbI HEYETHBIX YUCEI MTOCIIEI0BATEILHOCTH
ot 0 1o 100, c momo1klo UKIA repeat

Program SumChet;

var 1i,s:integer; // 1-MHOexc,S-HaKOOUTEJEb CYMME

begin 1:=0; s:=0; //oBHyJNeHMe MCXONHBIX SBHAYEHMM 1,S

repeat //omeparop I1MKIa IOBTOPA
1:=142; //HaxoxmeHue UYETHEX MHIEKCOB.

S:=s+i; {T.K. MHIOEKCE HOCJEIOOBATEJILHOCTI
COOTBETCTBYKT 3HAUEHMUSIM UYMCEJI, TO K MNPEenraylleMy 3HaydeHM
"'s! npmbaBiigeM BHAUYEHMSI UYETHEIX MHIEKCOB}

until 1>99; //yciaoBme BrIxXOIa M3 IMKJA
writeln('s=',s); //BreBOO pe3yjbTaTa

end.

JJJ. HanuieM nporpaMmy HaXO0KJA€HHUSI CYMMbI HEUETHBIX YUCEeT
nocaenoBateabHocT OT 0 10 100, ¢ moMomIsio MkiIa while.

Program SumChetl;
var i,s:integer; // 1-MHOEeKcC,S—-HaKOIUTEJEb CYMME

begini:=0; s:=0; //o6HynmeHMe MCXOOHEIX BHAUEHMN 1,S
while 1<100 do //omepaTop nmkjga MHOBTOPAa C YCJIOBUEM

BEIXOA M3 HEI'O
begin
i :=14+2; //HaxoxmeHmue UETHBIX MHIEKCOB.

S:=s+1; //BHUMCJIEHME CYMMEI

end;



writeln('s=',s); //BreBOO pe3yabTaTa
end.

- HamumeM Ty e mporpaMMy HaXo0>KJI€HHUSI CyMMbI HEYETHBIX YHCET
nocaenoBaTeabHocT OT 0 7o 100, ¢ moMonibio IMKIa for.

Program SumChet3;

var 1i,s:integer; // 1-MHIOEeKC, S—HAaKOIMUTEJIb CYyMMEI

begin s:=0;

for 1:=0 to 100 do

begin

S:=s+1; / /BEIUMCJIEHME CYMMEL

1:=1+4+1;

end;

writeln('s="',s); //BEIBOI pes3yJibTara



end.

J. Ta xe nmporpamma, ¢ HIOMOLIBIO IUKJIA fOr U onepauuu mod..

JI71 morcka 4€THBIX YMCEIl UCIIOJIB3YETCSA MPOBEPKA YETHOCTH C TIOMOIIIBIO
orepaluu 1eaourciaeHnoro aenenus mod . (Eciau ocTaTok OT nenieHus yuciia
Ha 2 paBeH | To, cneoBaTEIbHO, YUCIIO HEYETHOE).

Program SumChet4;
var 1i,s:integer;

begin
// 1-MHIOEeKC, S—HAKOIMUTEJIb CYyMMEI

for 1i:=0 to 100 do
begin

if 1 mod -
2=1 then //HaxoXIeHe HEeu&THBIX

VMHIEKCOB
S:=s+i;
/ /BEHIUMCJIEHUE CYyMMEI
end;
writeln('s="',s); //BHBOI pe3yJbTaTa
end.

10. IIpocras copTupoBKa 3-X 4ncCen:

Program ProstSort;

var a,b,c: integer;



begin

readln (a,b, c);

if (c>b)and(b>a) then write(a,' ',b,' ',c);
if (b>c)and(c>a) then write(a,' ',c,' ',b);
if (c>a)and(a>b) then write(b,' ',a,' ',c);
if (a>c)and(c>b) then write(b,' ',c,' ',a);
if (b>a)and(a>c) then write(c,' ',a,' ',b);
if (a>b)and(b>c) then write(c,' ',b,"' ',a);

end.

11. IIporpamma HaxoxaeHUss Max 3jieMEeHTa MacCUBa U €ro MOPSAIKOBOIO HOMEpA:

Program MaxElement;

const n=100;

var a : array [1l..n] of integer;
i,J,p,max : integer;
begin

for 1i:=1 to n do



begin

ali] :=random(101) ;
write(al[il,"' ')
end;
writeln;

max:=al[l];

p:=1;

for j:=2 to n do

begin

if a[j]l>max then

begin

max:=alj]l;

p:=7J7
end;
end;
writeln ('Max »jemeHT = ',max, 'Ero N = ',p);

end.



12. IIporpamma BeiuucieHust N-To 4uciia Mocien0BaTeabHOCTH (psaa)
®uboHau4H, ¢ UCTIOTB30BAHUEM METO/IA PEKYPCHH.

[TocnenoBarenbHOCTh PUOOHAUYM — 3TO PSIL YUCEN, B KOTOPOM, HAUYUHAS C

TPETBETO DJIEMEHTA Psiia, KaXKI0€ CICAYIOIIEe YUCIIO PABHAETCS CyMME
JBYX MPEIBIAYIINX.

Program FibonachiRekursia;

var n:byte; //OBBABIISIEM INepeMeHHEE

function F(k:byte) :word; //onpenessem QyHKIMO F,
OCyHIe C TBIISIONY 0

begin //PEKYPCHUBHEI BEIBOB, T.e&. OOpalleHMe K IBYM

npeelqyuyM CBOMM

if k<2 then F:=1 else F:=F(k-1)+F (k-2); //3Havenusam F (k-

1)m F(k=-2)

end;

begin

write ('BBemuTe HOMep umciia duboOHaAUUMU
'); readln(N);

writeln (N, '-oe umcisio dmboHaAUUU
=',F(N)); readln

end.



13. Ta xe 3amayda, BHIIIOTHEHHAS C IOMOIIBIO IIUKJIA, MPUYEM BBIBOJIAIIASI BECH DSl
yuces1 dubdonayun, ot 1 10 N:

Program FibonachCicl;

var

i,N,k1l,k2,kn:integer; //oOvsaBisgeM HepeMeHHEE
begin

writeln ('Beegure umciyo N');

readln (N) ;

kl:=1; //MepBEle 1IBaA UYJeHa psana PaBHE = 1
k2:=1;

writeln('fl = ',kl);

writeln('f2 = ',k2);

for i:=1 to n-2 do

begin

kn:=k1l+k2; // kn - 5710 umcio ®umboHaAUYM M MHIEKCOM 1+2,
T.K. BBEYMCJICHUE

writeln('f',i+2,' = ',kn); // HaumHaemM c 3-10 BsJIEeMEHTA
IOCJIeNOBATEJIEHOCTH

kl:=k2; //mepeonpenesseM 3HAUYEHMUS [NEPEMEHHEIX, T.E.
IpucBanBaeM

k2:=kn; //OByM mocisemgHuMM SJIEMEHTAaM SHAUYEHMEe IOBYX
INIpEenenyumMx



end;

end.

IIporpamMmmMbl padoThl €O CTPOKAMM.

JJ. TIporpamMma KOHKaTeHalu CTPOK:

Program Concatenacia;

var s,sl,s2: string; //o6vsaBisgeM nepeMeHHEEe
begin

Writeln ('BreguTe cjioBa'):;
readln(sl,s2);
s:=Concat(sl, s?2);

Writeln ('lloJlyyeHHOE CJIOBO =
',s8); end.

9. Tlporpamma BBIYMCIEHUS JIUHBI CTPOKH (KOJIMYECTBO CUMBOJIOB B CTPOKE):



Program DlinaStroki;

var s: string; L:integer; //o6rsaBisgeM nepeMeHHEEe
begin

writeln ('BBemouTe CTpPOKy');
readln (s) ;

L:= Length(s);

Writeln (!’ Inmmuua cTpoku = ' ,L);
end.

10. TIporpamMmma BbIpe3aHusi N CUMBOJIOB U3 CTPOKH S, HAYMHAS C MMO3UIMUA 1, C
IMOMOIIBIO (1)yHKIII/II/I Copy(s,1i,n):

Program VyrezSimvol;

var s,sl: string; i,n:integer; //o6wsaBisem
rnepeMeHHEe

begin

Writeln ('BBemgure ciyoro');

readln (sl) ;

Writeln ('BBeguTe C KaAKOI'O CHMMBOJIA M CKOJIBKO WUX
BBIPE3ATH ') ;

Write('i = '"); read(i);

Write('n = '");read(n);



sl:=Copy(s,i,n); // cmorpm pazmesn CTaHOapTHHE
npouenypsl M QyHKLUUU

Writeln ('monyueHHoe cjoeo = ',L);
end.

11. IIporpamMma ynaneHus u3 BBEAEHHON CTPOKK S, MEPBBIX N CUMBOJIOB.

Program UdalenieSimv;

uses cCcrt;
var s:string;n:integer;

begin

writeln ('BBeauTe CTPOKY M KOJIMUECTBO YIaJISEeMBIX
CUMBOJIOB ') ;

readln (s, n);
delete(s,1,n);

writeln ('nmocrne ypmajsieHMda IIOJydyuJiocb - ',

s); end.

12. IIporpaMma noricka CUMBOJIA B CTPOKE:

Program PoiskSimvola;



var s,si:string; i:integer; f:boolean; //ob6waBisaeMm

IIepeMeHHEIE

begin

writeln ('BBemomuTe CTpPOKyY');

readln(s); //CUuMTEIBAEM CTPOKY
writeln (' BBemmuTe cuMBOJ') ;
readln(si); //o0bo3HaUYaeM MCKOMBII CHMMBOJI S1i

f:=false; //mBHavaslbEHO CcUuMTaeM, UYTO CHMBOJIA B

CTPOKE HET

for i:=1 to length(s) do

begin //OYHKIIMEN COpY IIPpOBEpseM

coBnanampT Jin

if copy(s,i,1)= si then f:=true //BrpezaemMmrie CHMBOJIEI
c
M CKOMEIM
end; //Torna Jorumuyeckas QyHkims £ npuvmer

BHayeHue true

writeln(f); //BreBoOmM pesysbLTaT

end.



13. TIporpamMma BBIYHCIIEHHS KOJIMYECTBA CJIOB B CTPOKE;

Program KolichSlov;

var s: string;

n,k: integer;

begin

writeln (BBeguTe CTpoOky ');

readln (s) ;

for n:=1 to length(s) do

begin
1f (s[n]="'" ') then
k:=k+1;
end;

writeln('B cTpoke',k+l,' cmnosB'
) ; end.

14. TIporpaMma 3amucy CJI0Ba B 0OPaTHOM MOPSIIKE (TIEPEBEPTHIIII):

Program Perevorot;



var c,cl:string;

i:integer; //06BsaBIsSIEM NEpPEMEHHEE
begin

writeln ('BBeguTre cJioBO') ;

readln (c) ;

for i:=length(c) downto 1 do

cl:=cl+copy(c,i,1);

writeln (‘nepesépTounn = ' ,cl);

end.

3ajauu ¢ MAaCCHBAMH.

JJJ.Ilporpamma BBOAA MaccuBa u3 20-TU MOCJI€OBATEIbHBIX JIEMEHTOB:

Program VvodMass;

const n=20; //OBBABIIAEM KOHCTAHTY

var a: array [l..n] of integer; //ob6wmsBiseM Maccus

i:integer; //0OBaBIISIEM NEpPEMEHHEE

begin

all]:=1; //3amaeM BHaUeHMEe [IEePBOMY 3JIEMEHTY

IIoCJIe1OBaTEJIbLHOCTHM



write(all]l,"' ");
For i:=2 to n do

begin

end;

end.

6. IIporpamma BBOJa MaccuBa U3 20-TH YETHBIX JIEMEHTOB:

Program Posledovatelnost;

const n=20;

var a: array [l..n] of integer; //O6nsaBiieHMe MaccuBa
i,k:integer; //o6wvsBiseM nepeMeHHEIE

begin
all]:=0;
write(all]l,"' ")

for i1:=2 to n do

begin
alil:=al[i-114+2;
write(alil," ")



end.

B IIporpamma BBOJIa MaccuBa CIydailHIM 00pa3oM, C OMOIIBI0 (PYHKIIUH
Random:

Program MassSluchayno;
Var a : Array[l..12] Of Integer; //oBbaBiasSIEeM MACCHUB U3
B YMCeJI
integer;

begin
Randomize; //npornenypa IeHepalmu CJIYYarHBX

yrceJI
for 1 := 1 to 12 do
begin
al[i] :=random(18)-5,;//reHepmupyem umcja B

ouarnaszoHe —-5..12
Write('a',I,'=',alil:2," ");//pesyneTar

end;

writeln () ;

end.

JJJ.IIporpaMmma BBIUHUCIIEHUSI CYMM OTAEIBHBIX CTPOK MaTPULIbL:

Program SummStrok;

const n=3; m=3;

var a: array [l..n,1l..m] of
integer; i,3j,s,k,t:integer; begin

for j:=1 to n do



begin

for i1i:=1 to m do

end;

end.

begin
ali,jl:= random(101)-50;

write(al[i,J]:4);

s:= s+ali,J];
end;
writeln (' s=',s);
s:=0;

- IlporpamMma BBOJIa MaTpHIIbl BPYUHYIO:

Program VvodVruch;

const n=4;

m=3; var a: array [l..n,1..m] of integer;

i,Jj:1integer;

begin



for 1i:=1 to n do
begin
for j:=1 to m do
begin

readln(ali,j1);

end;
end;
for i:=1 to n do
begin
for j:=1 to m do

begin

write(al[i,j]:3);
end;
writeln;
end;

end.

J. ITlporpamma cOpTUPOBKM 3JIEMEHTOB MAaCCHUBA ITy3bIPbKOBBIM METOJOM:

Program SortPuzyrok;

const n=20;

var a : array [l..n] of integer;
i,J,k,prom : integer;
begin

for i:=1 to n do
begin
ali] :=random (101) ;

write(af[i]," ")’



end;
writeln;
for 1:=2 to n do
for j:=1 to n do
if afil<al[j] then
begin

prom:=al[j];

aljl:=alil;
ali] :=prom;
end;

for 1i:=1 to n do
begin
write(al[i]," "),
end;

end.

10. HporpaMMa BBIYUCIJICHHUA CYMMBI 9JICMCHTOB rJIaBHOM JAuaroHajin KBaﬂpaTHOﬁ

MaTpUlbL:

Program SummGlavDiag;



const n=3;

var a: array [l..n,1l..n] of integer;

s,1,Jj:integer;

begin

s:=0;

for i1:=1 to n do

begin

for j:=1 to n do

begin

ali,j]:=random(101);

write(al[i,j]:5);

if i=7j then s:=s+al[i,j];

end;

writeln;

end;

writeln ('CymMmMa 2J1. TJIlaBHOM Omar.',s);

end.



11. [IporpamMma BBIYHMCIIEHUS CYMMBI DJIEMEHTOB BCIIOMOTAaTEIbHON THAarOHaM:

Program SummVspomDiag;
const n=3;
var a: array [l..n,1..n] of integer; s,1i,j:integer;
begin
s:=0;
for i:=1 to n do
begin
for j:=1 to n do
begin
ali,j]l:=random(101);
write(al[i,3]:5);

if i=n-j+1 then s:=s+ali,J];

end;
writeln;
end;
writeln ('CymMmMa »JeMeHTOB BCIOM. guar.= ',s);

end.



Bce mporpamMel pemeHus 3agad NIpoTECTUPOBAHBI.
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