Y4eOHbIli KOMIUIEKT YPOKOB 110 TeMe:
«IIporpammupoBanue Ha sa3bike Pascal ABCy

Yuurens HHPOPMATHKU
MBOY COII Ne2 r.Mo3znok
Epemun Osner @enopoBud

B HacTos1iee Bpemsl, B CBA3M C MOJIEpHU3ALIMEN IKOJIBHOIO 00pa30BaHus U
BBeeHHeM EI'D, cTan akTyaapHBIM BOIPOC IPETIOJABaHNsI OCHOBHBIX IIPEMETOB Ha
npo¢uiIbHOM ypoBHE. JlJ1s TOro YTOOBI BBITYCKHUKH, OPUEHTUPOBAHHBIE HA
MOJTyYEHHUE BBICHIET0 00pa30BaHus B 00JaCTH HH()OPMALIMOHHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMH ObLIM OoJiee MOAroTOBIEHHI K caye EI'D u coorBeTcTBOBaANIM
TpeOOBAHMAM BBICIIEH IKOJIbI, HEOOXOAUMO YAEIUTh 00JIbllIee BHUMAHHE B
MpenoIaBaHuy MWKOJbHOTO Kypca «MHpopmaTuka u UKT» pazneny
«AJITOpUTMHU3AIUS U TIPOTPAMMHUPOBAHUE.

JIaHHBIN KOMIUIEKT YPOKOB pa3paboTaH AJii OCBOEHUS 00y4aroIuXcsi OCHOBHOM
U Cpe/IHEH IIIKOJIBI MEeTOoIaM MporpaMMupoBaHus Ha si3eike Pascal ABC.

Ypok Nel. Tema: «SI3bIKH NpOrpaMMHpPOBAHUSD).

eau ypoka:

- IO3HAKOMMUTH YUaIllUXCS C UCTOPUEH PA3BUTHUS SI3bIKOB MPOrPaMMUPOBAHMS;

- IOMOYb YYaIIUMCSl YCBOUTh OCHOBHBIE MOHSITUSL O SI3bIKaX MPOTPaMMUPOBAHUS,
- BOCIIUTaHHUE UH(POPMAIMOHHOMN KYJIbTYphl yHaIIUXCs, BHUMATEIHLHOCTH,
AKKypaTHOCTH, TUCIUIIIMHUPOBAHHOCTH, YCUIYMBOCTH.

Oob6opynoBanmue:
A0CKa, KOMIIBIOTECP, KOMIIBIOTCPHAA ITPE3CHTALIUA.

Ilnan ypoka:

I. Opr. momeHT. (1 MuH)

II. Axtyanuzanus 3HaHUH. (5 MUH)
II1. TeopeTuyeckas 4acTh. (22 MUH)
IV. Ilpaktrueckas yactb. (10 MuH)
V. J1/3 (2 Mun)

V1. Bornpockl yueHHUKOB. (3 MUH)
VII. Utor ypoxka. (2 MuH)

Xox ypoka:
I. Opr. momeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a ypOKa.

II. AkTyanu3anusi 3HAHUI.

Ha sTom ypoke MbI mo3HakOMHUMCS ¢ KpaTKou ucropuei pazpurus All. Y3naem o Tom,
kakue u3 Al sBnstoTcst Hanbosee MomyIIpHBIMU B Hatlle Bpemsi. PaccmorpuM, 4to
takoe SI1 u uto BkitouaeT B ceds andasut All.



II1. Teopernyeckas 4acThb.

BBEJAEHMUE.

Kaxxpiii U3 Hac, Tak Wi MHa4e, Mo KpaitHeil Mepe, Ha OBITOBOM YPOBHE 3aHUMAJICS
nporpaMMupoBa-HreM. Camblii IpOCTON MTpUMEp TAaKOTO MPOrpaMMUPOBAHHUS -
MMOCTaBUTh OYIMILHUK HAa HY)KHOE BpeMsi, YTOOBI BOBpeMsI MPOCHYThCs. EcTh emé
MOOWJIbHBIE TEIE(POHBI, aBTOMATHYCCKUE CTUPATLHBIE MAIIMHBI, MUKPOBOJHOBHIE
NI€YU, PETYIATOPBI HA XOJIOJUIbHUKAX, TAIMEPHI HA TEJIEBU30pPaX U T.J.

JIto6as MammHa, B TOM YKCJIE U KOMITBIOTEP, B CBOEH pabOoTe BHITIOJIHSIET T€ KOMAH/IbI,
KOTOpBIE CIEUATBHO COCTABJIEHBI YEIOBEKOM. UeM CllokKHee TEXHHUKA, TEM OO0JIbIlIee
KOJIMYECTBO OIEPALMK OHA MOKET BBINIOJIHATh. Ha TaHHBI MOMEHT KOMITBIOTED
ABJISIETCA OJHUM U3 CAMBIX CIIOHBIX TEXHHUECKUX YCTPOUCTB. OH MOXKET pelIaTh
cioxuenmme 3agaun. OIHaKO ke, Il TOT0, YTOObI KOMITBIOTEP MOT peliaTh Takue
3a/1a4M, YEJIOBEK JIOJHKEH HAIKMCATh JI1 HETO CIIEHHAIBHYIO TPOrpaMMy Ha OJHOM U3
SI3IKOB IMPOrPAMMHUPOBAHUSI.

SA3biku mporpammupoBanus (A11) nns 9BM Hauanu pazpabatbiBaTh ¢ cepearHbl S0-X
rosoB XX B. B Hacrosimiee Bpemsi B Mupe umeetcst 6osee 2500 pa3andHbIX sI3bIKOB
IPOrpPaMMHUPOBAHMS U UX Pa3HOBUAHOCTEH. [J1st perieHust OOIBITMHCTBA 3a/1a4 MOKHO
MCIIOJIb30BAaTh K000 U3 HUX.

Bc€ MHOKECTBO S3BIKOB MPOTPAMMHUPOBAHUS MOKHO Pa3/IeuTh Ha JIBE TPYMIIbI:
SI3bIKM HU3KOTO YPOBHSI U SI3bIKM BBICOKOTO YPOBHS. SI3BIKM HU3KOTO YPOBHS (THUIIA
acceMOJIepOB) MOHSTHBI JIUIIIb KOMITBIOTEPY U Y3KOMY KPYTy IPOrpPaMMHCTOB
BBICOKOW KBalM(UKAITNH, TIOPTOMY UX M HA3bIBAIOT «MAITMHHBIMU SI3bIKAMI.
Hanucanue nporpaMm Ha 3THX SI3bIKaX - MPOLECC CIOKHBIA U TPYAOEM-KHM.
BosbIIMHCTBO MPOrpaMMUCTOB MOJIB3YIOTCS JIJIS COCTABJICHUS TTPOTPaMM SI3bIKAMU
BBICOKOTO YPOBHSI. SI3bIKM BBICOKOTO YPOBHS 00Jie€€ MOHATHBI YEJIOBEKY U UTPAIOT POJIb
MOCPETHUKA MEXK/TYy YEJIOBEKOM U KOMIIBIOTEPOM, TIO3BOJISISI OOIIATHCS C
KOMITBIOTEPOM 00Jiee TPUBBIUHBIM JJI YEIOBEKa CIOCOOOM. /{7151 TaKUX SI3bIKOB HYKEH
«TEPEBOAUMKY» HA MAITMHHBIN S3bIK - TPAHCISATOP, HO MPOIIECC TPOrPaMMHUPOBAHUS
yrnpoiaetcsi. Hanbosee n3BeCTHBIMU BHICOKOYPOBHEBBIMHU SI3bIKAMU TTPOTPaM-
MUpoBaHus ABIAIOTCA s13bIku beticuk, Cu, JAVA, HTML u ITackans. Kaxaprii u3 HuX
uMeeT MHO->)kecTBO Bepcuid. SiBa u HTML nmpumensitorcst B ocHoBHOM B HTEpHETE.
beiicuk cunraercs ogHUM U3 cambix pocThix All. Cu cunraercs
BBICOKONPO(ECCUOHATBHBIM SI3bIKOM, COOTBETCTBEHHO TOPa3/io CI0KHEE.

ITo adpexTrBHOCTH M TTpOCTOTE NMporpammupoBanus, [lackanb 3aHuMaeT
IPOMEXYTOUHOE Mosoxke-Hue Mexay beiicukom u Cu. [loatomy oH Hanbosee
MOJXOIUT JJIsl OCBOEHUS €r0 ydaluMucs B mkoJie. CylecTByeT MHOTO
pasHoBuaHOCTEH s3bika Pascal (Object Pascal, Turbo Pascal, Delphi, PascalABC u
ap.). CuHTaKCcHC BO BeeX Bepcusax Pascal mpakThuecku o JMHAKOB.

Jliist 00yueHus MKOJILHUKOB Han0oJiee MOJAXO0AUT CBOOOJIHO paclpoCTpaHsIeMas
Bepcus Pascal ABC, ciennasibHo pa3paboTaHHas mpernogaBaTeIsiMi MEXaHUKO-
matemaTudeckoro dakynbrera PocroBckoro rocynunsepcutera. Cuctema Pascal ABC



npenHa3HayeHa Jijisi 00y4eHus MporpaMMHU-pOBaHMIO Ha s3bike [lackanb u
OpUEHTHPOBaHA Ha IIKOJbHUKOB U CTYAEHTOB MJIAJIIINX KYpPCOB.

[To muenwuro aBropa nporpammser Pascal ABC C.C.MuxaikoBuya IepBOHAYAILHOE
oOyueHue IporpaMMHUPOBAHUIO JOHKHO MPOXOAUTH B JOCTATOYHO MPOCTHIX U
JpY>KECTBEHHBIX CpeJlax, B TO K€ BPEMsI 3TU CPe/Ibl JOJDKHBI ObITh OJHU3KU K
CTaHJIaPTHBIM TI0 BO3MOXKHOCTSIM $I3bIKa POTPaMMHUPOBA-HUS U UMETh JOCTATOYHO
OoraTeie U COBpEMEHHbIE OMOIMOTEKH CTAaHIaPTHBIX MOAMPOTPaAMM.

S3b1k [Tackanb npyu3HaH MHOTUMH POCCUMCKUMU MIPENOJaBaTeNs MU, KaK OJIUH U3
JyYIIuX, UMEHHO JUTsl HauainbHoro oOydenus. Cucrema Pascal ABC ocHoBana Ha
s3bike Delphi Pascal u mpu3Bana ocymiecTBUTh OCTETIEHHBIN MEPEXO/1 OT
IPOCTEUIINX MPOTPAMM K MOJYJIbHOMY, 00bEKTHO-OPUEHTUPOBAHHOMY,
COOBITUTHOMY ¥ KOMIIOHEHTHOMY IIporpaMMupoBaHuto. B cBo6oaHO
pacnpocTtpansiemyro Bepcuto Pascal ABC & Programming Taskbook Mini Edition
BXOJUT MUHU-BepcHs (aBTop M.D.AOpaMsiH) 35eKTpoHHOr0 3anaunuka (200 3a1a4) u
KOMIUTEKT 3aJ1a4 Jiis ucrnojaauTteneii Pooor n Yeprexnuk. Cuctema Pascal ABC
UCTIOJIB3YETCs ISl 00y4YEeHMsI CTYI€HTOB IIEPBOTr0 Kypca MEXaHUKO-MaTeMaTH4YECKOTIO
(akynpTeTa, a Takke yyamuxcsi KoMnbroTepHO# MIKOIbI IPU MEXAHUKO-
MaremaTudeckoM Qakyiabrere PocToBCckoro rocynusepcureta (web-cailt
http://sunschool.math.rsu.ru).

[Tporpamma, HarmmcanHast Ha si3bike PascalABC, mocie He0ObIIoi KOPPEKTHPOBKH,
Oynet paboraTh u B apyrux Bepcusix Pascal. OcBous oauH u3 npoctbix AIl, MoXHO
MIEPEXOUTh K Oojiee CIOKHBIM. 3y4nB npuémel mporpamMmmupoBaHus Ha Pascal, Ber
CMOXXeTe 0e3 O0COObIX YCWJIMU MepelTH Ha APyrHe S3bIKKM MPOrpaMMHUPOBAHUs, U
JanbHeilee u3ydeHue MpoPecCHOHANBHBIX S3bIKOB MNPOrpaMMHpPOBaHUA OyJeT
3HAYUTEINIbHO JIeTYe.

Pa3znes 1. SI3pIku nporpaMmMmupoBaHusl.
S3b1k porpamMupoBaHus — 3T0 (GopMalibHasi 3HAKOBasi cuctema (Habop KOMaHn),

KOTOPYIO TIOHMMAaeT KOMIIBIOTEp. S3BIK MporpaMMUpOBaHUsI OMpeaeiseT Hadop
JICKCUYECKUX, CUHTAKCHUYECKMX M CEMAHTHUYECKUX IPaBWI, MCIOJIb3yEMBIX MpHU
HaMUCaHUW aJrOPUTMOB KOMITBIOTEPHBIX Mporpamm. AjaBuUT s3bIKa - MHOMKECTBO
CHMBOJIOB, UCMOJIb3yEeMbIX B 3TOM 11

S3BIK TIpOrpaMMHPOBaHUS TPEAHA3HAYEH JJISI TOTO, YTOOBI KOMITBIOTEpP MOHHUMAI
MHCTPYKLIHMHU 110 BBIIIOJHEHUIO TOW WJIM HWHOW MPOrpaMMbl, HANKWCAHHOW Ha
cootBeTcTBytomemM All. fI3biku mporpaMMuUpOBaHUs - UCKYCCTBEHHBIE SI3bIKH. OHHU
OTJIMYAIOTCA OT €CTECTBEHHBIX SI3BIKOB TEM, UTO NPEAHA3HAYCHBI ISl TEepeayu
KOMAaH/I M JaHHBIX OT YEJIOBEKA K KOMIIBIOTEPY, B TO BPEMS KaK €CTECTBEHHBIE SI3bIKU
UCIIONB3YIOTCS JIUIIL Juisl  oOmieHust Jrofed Mexay coboir. B SIl  umeercs
OTPAaHUYECHHOE YHUCIIO "KITHOYEBBIX CJIOB'", 3HAUEHUE KOTOPBIX MOHITHO TPAHCIATOPY, U
CTpPOTHE ITPaBUiIa 3aIIMCH KOMAH] .


http://sunschool.math.rsu.ru/

[lepen TeM Kak nmucaTh IPOrpaMMy Ha A3bIKE BBICOKOTO YPOBHS, TPOTPAMMHUCT
JOJKEH COCTABUTD al2opumm PEIEHU 3aa4H, TO €CTh IOLIAroBbIi IJ1aH ACHCTBUM,
KOTOPBIN HY>KHO BBIMIOJHUTH JJI pEIeHUs 3ToH 3a1aun. [loaTomy s3biku, TpeOyroniue
MPEABAPUTEIBHOTIO COCTABJICHHS AJITOPUTMA, YaCTO HA3BIBAIOT AICOPUMMUYECKUMU
A3vikamu. JI7s HamMcaHUs TeKCTa MPOTPaMMbI MOKHO MCTIOJIb-30BaTh OOBIYHBII
TEKCTOBBIN pefakTop (Hanpumep, BIOKHOT), a 3aTeM ¢ MOMOIIBI0 KOMITUIIATOPA
NEPEBECTH €€ B MAILIMHHBIA KOJI, T.€. IOJIYYUTh UCIIOJIHAEMYIO TPOTPAMMY.

Ho npore u yaoOHee mosib30BaThCs CIIENUATBLHO pa3pab0TaHHBIMUA CUCTEMaMHU
MPOTPaMMHUPOBAHUS.

B nauane 70-x rogoB XX Beka mBeinapckuid yuénoiii Hukinayc Bupt pa3zpadoran
A3bIK IPOTPAaMM-MHUPOBAHUS, U J1all eMy Ha3BaHue [lackaiib, B 4eCTh 3HAMEHUTOTO
dpanmysckoro matrematuka XVII Beka, nzo0peraress nepBoi cu€THON MaIlIUHbBI
bnesa Ilackans. C momompto AIT [Tackans MOKHO pa3pabaThiBaTh IPOrpPaMMbl CAMOTO
pazHoro HazHayeHUs1. CHHTAKCHUC 3TOTO SI3bIKa MHTYUTUBHO MOHATEH 1K€ TEM, KTO
TOJIbKO HAYMHAET OCBAMBATh a3bl MPOrPaAMMHUPOBAHUSL.

A3bik [Tackans yno0eH 11 Ha4adibHOTO 00Y4YEeHHS IPOrPaMMHUPOBAHUIO, HE TOJIBKO
MOTOMY, YTO YYUT KaK MMPaBUILHO HAIUCATh MPOrPaMMy, HO U TOMY, KaK ITPaBUIIbHO
pa3pabdarbiBaTh METOABI PEIICHUS 3a7a4 IPOrpaMMUPOBAHHUSL.

Paszpnes 2. diaemenTsl s3bika. Augasur All Pascal.
Angasumom A3b1Ka Ha3bIBAIOT COBOKYITHOCTh BCEX JOITYCTUMBIX CUMBOJIOB, KOTOPBIE
MOKHO HCIIOJIb30BaTh B 3TOM SI3bIKE.
Andasut s3bika [Tackans BKIIOUaeT B ce0sI CIEAYIONINE CUMBOJIBI:
® TIPOIMKCHBIC U CTPOUYHBIC OYKBHI JIATUHCKOTO ayipaBuTa oT A 10 Z,
a TaK)Ke CUMBOJI TOAYEpKUBaAHUs (), KOTOPBIA TOXKE CUNTAETCS OYKBOM.
[IponricHble U cTpouHbIe OYKBHI B3anmo3ameHsieMbl (pABHo3uAuH#);

e apabckue mupper 0123456789;

e CrHelUHMalbHbIEC OJUHOYHBIE 3HAKU: + —*/=<> || N $# @;
e crenuanbhbie napubie 3Haku: [ ]| () {};

® COCTaBHBIC3HAKH : <= >= <> . (**) (..).

B cocras {11 I1ackane BXoAT Takke OyKBbI PyCCKOro ajipaBuTa, HO OHU MOTYT
MCIIOJIb30BATHCS TOJIBKO MPHU BBOJIE U BBIBOJIE JAHHBIX CTPOKOBOTO THMA (T.€. MpU
BBOJIE M BBIBOJIE TEKCTA 3aKIIOYEHHOTO B anocTpodbl (° *), I B KOMMEHTapHUIX K
Iporpamme ).

Bonpocsr:

* JIns uero HyxHb1 AI1?

* HazoBure naubonee uzBectuoie Al

* Uto takoe Al HU3KOro ypoBHs M BBICOKOIO YpOBHs. B uém nx otmmuus?
* Uto Takoe andasur AI1?

* HazoBute coctas AII I1ackans.

II1. IIpakTH4yeckas 4acrb.



CerojiHs Ha MPAKTUISCKOW YaCTH MbI HAyYHMCS 3ammyckath cuctemy Pascal ABC,
OTKPBIBATh MPOEKT U COXPAHATH CBOU paOOTHI.

IV. /3
[ToaroToBuTh COOOIIEHHS O ucTOprn pazputus All.

V. Bonipocsl y4eHHKOB.
OTBeTHI Ha BONPOCHI YUaIIUXCS.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicTaBieHue OIIEHOK.

Ha 3Tom ypoke MbI MO3HaKOMUWIIUCH C KpaTKoW ucrtopuen passurus All. Y3namu o
ToM, kakue u3 SI1 sBisgroTcs Haubosee NoMmyIsIpHBIMU B Haille BpeMs. PaccMmoTpenu,
yT0 Takoe Il u uto Bkitouaet B ceds andasut All.

Ypok Ne2. Tema: «CTpykrypa nporpammbl. UieHTH(PUKATOPBI H
3ape3epBHUPOBaHHbIE ¢JIOBA. KOHCTaHTBI».

eau ypoka:

- TIOMOYb y4aIuMcs pUHIHI octpoeHus mporpamm Ha SI1 Pascal ABC, ycBouts
CTPYKTYpY IPOTPaMMBI, 1aTh IOHATH O ciryx)eOHbIx crioax SIT Pascal ABC,
HE0OXO0AMMBIE JUIsl Havasa padoThl ¢ TPOrPAMMOM.

- BOCITUTaHne WH()OPMALIMOHHON KYJIBTYpPhI YUaIIUXCsl, BHUMATEIbHOCTH,
aKKypaTHOCTH, TUCIUTUIMHUPOBAHHOCTH, YCUTYNBOCTH.

- pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, HABBIKOB PA0OTHI C MBILIBIO U KIIABUATYPO,
CaMOKOHTPOJISl, YMEHUSI KOHCTIEKTUPOBATh.

OobopynoBanmue:
A0CKa, KOMIIBIOTECP, KOMIIBIOTCPHAA ITPE3CHTALIUA.

Ilnan ypoka:

I. Opr. momeHT. (1 MuH)

II. Aktyanuzanus 3HaHUH. (5 MUH)
ITI. Teopetnyeckas yacth. (10 muH)
[V. Ilpaktrueckas yactb. (20 MuH)
V. J1/3 (2 mun)

V1. Borpockl y4eHHKOB. (5 MUH)
VII. Utor ypoxka. (2 MuH)

Xox ypoka:
I. Opr. momeHT.
[IpuBeTcTBUE, MPpOBEpPKa MPUCYTCTBYIOMUX. OOBICHEHHE X0/Ia ypOKa.

II. AkTyanu3auus 3HAHUM.
Ha npouuiom ypoke Bbl TO3HAKOMUJIMCH C KPATKOM UCTOPUEHN, U C OCHOBHBIMU



nousitusimu o AI1. J{7s moHuMaHus TOro, 4TO HEOOXOAUMO JIeaTh, YTOOBI HAYYUTHCS
nucarth nporpamMmel Ha sizbike Pascal ABC, HeoOXoauMo paccMOTPETh CTPYKTYPY
nporpaMMel 1 ocHoBHBIE TepmuHbl ST Pascal ABC.

II1. Teopernyeckas 4acThb.
CTpykTypa nporpaMmmel.

[Iporpamma Ha si3b1ke [Tackans cocTouT U3 "3arojoBka" u "rena" nmporpaMmmel,
Ha3bIBaeMoro 0Ji0koM. B "3arosoBke" nmporpamMmel Ja€TCst UM U IEPEUUCIISIIOTCS €€
napameTpsl (eciii 3To HeoOXoauMo). B mocnenHux Bepcusix si3bIka, 3aroJioBOK HE
ABJISIETCS 00s3aTENIbHON YacThIO ITporpamMmbl. Jlanee ciaemyeT pa3zen NoAKII0ueHus
MOZYJIEH, 32 KOTOPBIM CIEAYET CHUCOK UMEH MOAYJIEH, IEPEUUCIISIEMBIX YepE3
3aIITYIO.

[Tocne Hero UaET onMcaTeNnbHas 4acTh MporpaMMel (OJI0K OMKUCAaHUI) , COCTOSAIIAs U3
IATH Pa3JeNoB, IPUYEM JIFOOON U3 HUX, KPOME ONMCAHUS IEPEMEHHBIX, MOKET
OTCYTCTBOBaTh. B 0j0Ke onucanuii pa3ziensl 00ObIYHO CIAEAYIOT B TAKOM MOPSIKE:

1. onmcaHme MEeTOK;,

2. onpenejeHmnMe KOHCTAHT,;

3. onpenesieHmMe THUIIOB,;

4. onmucaHmue HNepeMEeHHEBIX

5. onmucanmne nporenyp M QYHKLMH.

Hanee ciaenyer 610k begin ... end (pazmesn omepaTopos), BHYTPU KOTOPOTO
HAXOJSITCSl OIIEPATOPBbI, OTJIENAEMbIE OJUH OT APYrOoro CUMBOJIOM "TOUKa C 3arsiToi".

Program nmsa nporpammeil; } {zaronosox nmporpammer}

uses asnmesl MNOOKJIUeHMA Monyneﬁ}

Label ...; {pazmen ommcaums merox} M

Const ...; {paznen omucamms xoncrawur} B0k
Type ey {paBﬂeﬂ onpernesyeHma ’I’MHOB} > ONMCaHUM
Var ey {pas’ﬂeﬂ ONMCAaHMUA HepeMeHHBIX}

Function ceny Procedure ceny {paBﬂeJ:r onmMcaHmus d)yHKI_[Mﬁ_ﬂ/HpOHeﬂyp}

BEGIN ... {pazsnen omeparopos}
END.

Pasnen moaxiroueHus Moaysie (uses) 1 pasjies OlMCaH|uil MOT'YT OTCYTCTBOBATb.

Hanpuwmep:



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

readln(a,b) ;

c := a/b;

writeln(c) ;
end.

B Ilackaine 610k onepaTopoB HaUMHAETCS CO CIY>KEOHOro cjioBa begin.
Koncrpykiusa begin end Ha3bIBaETCS ONEPATOPHLIMU CKOOKaMHU.
OnepaTopbl, HAXOAAIIMECS BHYTPU KOHCTPYKIIMU begin end, CUHTAKOTCA
OJHUM COCTaBHBIM OIIEPATOPOM.

Kaxapiit 0710k 3aBepIaeT 3ape3epBUPOBAHHOE CJIOBO End.

Bcs mporpamma 3aBepiiaercsi C10BoM End ¢ TOUKOH.

NnenTtudurkaropsl ¥ 3ape3epBUPOBAHHBIE CJI0BA.

HMeHa nepeMeHHbIX, KOHCTaHT, METOK, THIIOB, MOAYJIEH, Ipoueayp U GyHKIUMH,
HCIIOJIb3YEMBIX B ITpOrpamMMe, Ha3bIBaloTCs - uaeHTuukatopamu. lMimena 3amaér
pa3paboTuuk nporpamMmbl. Ha nMeHa (M1eHTU(UKATOPbI) HAKIIAAbIBAIOTCS HEKOTOPHIE

OI'PaHUYCHU, TAKHC KaK HCBO3MOKXHOCTD HCIIOJI-b30BaHUA KIIHOYCBBIX (CJIY)KC6HBIX)

CJIOB, HAIIPHUMCP integer WJIn var. I/IIIGHTH(bI/IKaTOp JOJDKCH HAa4YM-HATBCA C 6YI(BI>I u

MOJKCT COACPIKATD 6YKBI>I JJaTHHCKOI'O aJI(baBPITa, HI/I(I)pBI M 3HAKHU IIOJYCPKHBAHUAI.

CumBou noguepkuBanus " " Taxke cuntaercs OykBoil. JKenareiabHo BbIOMpaTh

MHeMOHUYecKue UMEHa, T.€. HECYIINE CMBICTIOBYIO Harpy3Ky, Kak, Halpumep,

result, summa,

cena.

Hcnonp30BaHnE OCMBICICHHBIX UMCH

MMPCANMOYTUTCIILHECEC, TaK KaK 3TO ACIACT IMIPOrpaMmMy boiee HpOCTOfI JJIA IIOHUMaHUA.

Hanpumep: al,
la, uz2 ,

b 2,

k123,

_d - uneHTUPUKATOPSI,
@ru — He UICHTUPUKATOPHI.

Crny>xeOHbIe CJIOBa SBJISIOTCS 3apE3€PBUPOBAHHBIMU U HE MOTYT OBITh UCTIOJIB30BAHbI
B KauecTBe uaeHTH(GrKkaTopoB. CHCOK BCeX CIy)eOHbIX cloB si3bika Pascal ABC

IMPUBCACH HUIKC!

and array as begin
break case class const
constructor continue destructor div

do downto else end

exit external externalsync file
finalization for forward function
if in inherited initialization
is mod not of

or private procedure program
property protected public record
repeat set shl with



shr sizeof string Xor

then to type unit
until uses var while
KoHcTaHTBI.

Ilocmosnnot (koHcmanmoti) Ha3bIBAETCS BEJIMUMHA, 3HAYEHHUE KOTOPOIl HEe
M3MEHSETCS B MPOIECCE UCTIONHEHUS aIrOpUTMA.

Pazoen onucanus umenosanuwvix KoHcmanm HAYMHAETCA CO CIY>KEOHOTO CJIOBa
const, Mociie KOTOPOro CIASAYIOT CTPOKH BHUJIA:

MMS KOHCTAHTHEL = 3HAUEHUE;
158105
MMS KOHCTAHTEL : TUII = 3HAUYEHUE;
Hanpumep:
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);

Kommnrerotep "3Haet", ueMy paBHbI KOHCTAHTHI € U T.

Bomnpocsr:
1.3 yero cocrout nporpamma Ha sizbike Ilackans?
2.0numure CTpyKTypy NpOrpamMmsl?
3.Yrto Ha3bIBaeTCA ONEPATOPHBIMU CKOOKaMH
4.Yto Takoe ciyxeoHsie cioBa SAI1?
5.Yrto Takoe uaeHtTupukaropsl? B uéM ux oranums?

II1. IIpakTH4yeckas 4acrb.

Ha npomutom ypoxke Bbl ipoOoBaiin OTKphITH porpammy Pascal ABC. Ceroans Ha
MIPAKTUYECKON YaCTH Mbl HAYYHMCSI COCTABIISATh CTPYKTYPHYIO CXEMY ITPOTrpaMMBbl Ha
ST Pascal ABC .

Ortkpoiite nporpammy Pascal ABC u B OTKpBIBIIEMCSI OKHE HAITUIIIATE TEKCT:

Program Zdorovye; {3arojIoOBOK HOpPOI'PaMME }
var t:real; (*pasmesl onMcaHmusa HEePEMEHHEIX ™)
begin //Hauaso pasgesia oIepaTopoB

writeln ('V3Mepb CBOI TeMlIepaTypy M BBeIu €& 3HaueHue!');



read (t) ; {BaHeceHne B SUYEHKY t eé BHaueHue}
if t>36.6 then { BEIUMCJIEHME BHAUEHUS S}

writeln ('Ter 3abojsiesi, HaIo MOTU K Bpauy!') {(BEBOO Ha
SKpaH TEeKCTa}

else

writeln ('Ter 3m0pPOB, MOXelmbs MOTKM B mkojy!'); //BeBom Ha
SKPaH TEKCTAa

end.

[IpoBeprTe paboTy MpOrpaMMmel.

Iv. /3.
3HaTh CTPYKTYpHYIO cxemy nporpammsl Ha SI1 Pascal ABC. Beryuuts onrcanue
BCEX Pa3/IeNIOB MIPOTrPaMMBbI U ONIPEICTICHUSI TEPMUHOB: UACHTU(PUKATOP, CIy>KeOHOE

CJIOBO, KOHCTAHTa.

V. Bonipocsbl y4eHUKOB.

OTBeThI HA BONPOCHI yUaIIUXCS.

VI. Utor ypoka.
[TonBenenue urora ypoka. BeicTaBieHue OLeHOK.
Ha ypoke MbI pazoOpaiuch ¢ NIOHATUSIMU: CTPYKTypa MPOrpaMMBbl, HACHTUPHUKATOD,

CIy’keOHOE CIIOBO, KOHCTAHTA.

Ypok Ne3. Tema: «BBoJ 1 BBIBOJ JaHHBIX».

eau ypoka:

- MIOMOYb YYalllMMCsl YCBOUTD IIPaBHJIa BBOJA M BBIBOJIA JaHHBIX B s3bike Pascal ABC,
MPOJIOKUTH U3YUYEHUE OCHOB MPOrPaMMUPOBAHMUS;

- BOCTIUTaHWE UHPOPMAITMOHHON KYJIBTYPBI yUalTuXCsl, BHUMATEIHHOCTH,
AKKypaTHOCTH, TUCIUIIMHUPOBAHHOCTH, YCUTYUBOCTH;

- pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HABBIKOB PA0OTHI C MBIIIBIO U KIIABHATYPOH,
CaMOKOHTPOJIS, yMEHUSI KOHCIIEKTUPOBATh.



Oo6opynoBanmne:
JI0CKa, KOMIIBIOTEP, KOMITBIOTEPHAS PE3CHTAIHS.

ILnan ypoka:

I. Opr. MoMeHT. (2 MuH)

II. Axktyanu3zanus 3HaHUH. (5 MUH)
III. TeopeTuyeckas yactsb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. /3 (2 MuH)

V1. Bornpockl yueHHUKOB. (5 MHH)
VII. Utor ypoka. (2 muH)

Xoxa ypoka:
I. Opr. MmoMeHT.
[IpuBeTcTBUE, MPOBEPKA MPUCYTCTBYIOMUX. OOBSICHEHUE X0/Ia ypOKa.

II. AkTyanu3anusi 3HAHUI.
Ha npouiom ypoke Mbl TO3HAKOMHIIUCH €O CTpyKTypoi mporpammsl AIT Pascal ABC.
CeronHst Mbl y3HaeM KakK BBOJSTCA U BBIBOAATCS AaHHbIE B mporpammy Ha AI1 Pascal

ABC.
II1. TeopeTrnyeckas 4acrThb.

BBoa u BbIBOJ JaHHBIX.

PaccMmoTtpum cxeMy, 10 KOTOpOW MPOUCXOIAT UCITOTHEHUE TPOTPAMMBbI HA SI3BIKE
Pascal ABC:

1. BBO/] ncxoaHbIX JaHHBIX C KJIaBUATYPhI, U3 (aiijia Wik ¢ HOCUTEIS
uHbopMaIny;

2. OBPABOTKA nanHbBIX ¢ IOMOIIBIO ortepaTopoB si3bika Pascal ABC;

3. BBIBO/] pe3ynbTatoB 00paOOTKM Ha IKpaH, MPUHTEP, B (aiil WK HA HOCUTEIb

uHpopmaIuu.

Jlnst Toro, 4YTroOBl BBECTH WM BBIBECTH JaHHBIC, HEOOXOJWMO BBIMIOJHUTH
onpenenéHHpie KoMaHabl (npoyedypsi). Ilponienypa, KoTopas B peXKUME AUaora c
KJIaBHATYphl TPUCBAWBACT 3HAYCHWE I TIEPEMEHHOW BETWYMHBI, Ha3bIBACTCS
npoyedypoti 6600a.

B s3p1ke Pascal ata koMaHa BBITJISIIUT CIACIYIOIIAM 00pa3oM:

read (CIOIMCOK I[IEPEMEHHEBIX) ;
Hanpuwmep,



Var
X : real; Y: integer; Z : char;
Begin
read (X, Y, Z)
End.
IIpum 3anmycke nmporpaMmel Ha UICIIOJIHEHUE, BCTPETUB CTPOKY read (X, Y, Z),
IporpaMMa OCTaHaBJIMBAET CBOIO Pa0dOTY, U B HIDKHEH YaCTH OKHA MPOTPAMMBI
MOSIBIIICTCS T0JIE JIJIsl BBOJIA JIaHHBIX. B HEro HeoOX0IMMO BBECTH C KJIaBHATYPbI
3HAYEHHUS MEPEMEHHBIX (X,Y,Z), B COOTBETCTBHM C UX TUIIOM. Eciu BBoauMoe
3Ha4YCHUE He OyJIET COOTBETCTBOBATH OOBSBICHHOMY THUITY ITEPEMEHHOM, TO
IporpaMma 3aBepIuTcst coodIeHreM o0 ommubdke. BBoa ka)xaoro 3HaueHUs
IIEPEMEHHOM 3aBEPIIACTCS Ha)KaTUEM KJIaBUIIU Enter.

[Ipouenypa, KoTopas BBIBOAUT COJICPKUMOE TTIEPEMEHHBIX HA KPaH, Ha3bIBACTCS
MPOLIEYPOM BBIBOJIA HA DKPAH.
B s3pike Pascal aTa koMaHaa BRITISIUT CAEAYIOITUM 00pa3oM:
write (CIOMCOK I[EepeMeHHHX) ;

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

Crpoxka (write) unrepnpetupyercs: “BbpIBecTr Ha HKpaH depes 3amsiTyr0, 3HaUYCHUs
MEPEMEHHBIX COOTBETCTBEHHO, KaK X, Y, Z 7.

B AI1 Iackanb 11 BBOJIA ¥ BEIBOJIA TAHHBIX, TAKIKE UMEIOTCS IPOLIEAYpbl readln
U writeln, OTIMYArOUIMECS OT ONMCAHHBIX BBILIE, TOJBKO TEM, YTO IPU CBOEM
BBITIOJITHEHUH OCYIIECTBISIIOT IEPEBO KypCOpa HA CIEAYIOLIYIO CTPOKY.

dopmat BbIBO/IA JaHHBIX MOXKHO 33J]aTh B CKOOKax, yKa3aB IOCJIE JBOETOUHMS (:)
KOJIMYECTBO CHMBOJIOB BBIIEJIIEMBIX JIJIs1 BBIBOAMMOIO 3HAYEHUS IEPEMEHHBIX.
Hampumep, ecnu x, y - LeJble IepeMEHHbIE (TUa integer), To npu
BBITIOJIHEHUH TTPOTPAMMBI:

var x,y: 1lnteger;
begin
x:=-9999; y:=11111;
writeln(x:6, '3gpaBcTByn! ':12);
writeln(y:8);
writeln (‘llackanns’ :10);
end.
OyJIeT BBIBEJICH CJICTYIOIINI TEKCT:
6 12 6 - KOJIUYECTBO
BBIJICJISIEMBIX CUMBOJIOB;
-9999 3mpaBcTBYM! (1MpuHa 1oJi BHIBOJA)




11111
8

[NackKAaIb
10
J71s1 BEIIeCTBEHHBIX YUCENI MOYKHO TaK)Ke MCIO0JIb30BaTh (JopMat ¢ IByMs
yKazarensiMu writeln (x:m:n) ;, TI€ X - 3HAYCHUE NIEPEMEHHON TUIA real,
M - HIMPUHA BCETO IO BBIBOAA, @ N - KOJIMYECTBO 3HAKOB MOCJE AECATUYHON TOUKH
(umeet npuoputeT). Hampumep:

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((O 151) :10:1); // 0.2

(cuMBOJIOM _ HU300pa’KeHbI MIPOOEIIbI).

Pa3paborka nporpamm.

[IpumepHas cxema pa3pabOTKH IPOrpPAMM:

Ananus ycioBus 3a1a4uu, 4€TKas (OpMyJIMPOBKa BOIPOCA 3a/1a4H.
Briaenenue UCXOIHBIX JaHHBIX, ONpeAesieHue (POPMBbI BBIXOJHBIX TaHHBIX.
JleTaibHOE M3y4UEHUE 3aaUH.

Onpenenenre HEOOXOAUMbBIX IEPEMEHHBIX M UX THIIA.

CocraBieHue anropuTMma.

Hanucanwne nporpammei.

BBoa nporpamMMel 1 3amyck €€ Ha UCIIOJTHEHHUE.

Otnanka nporpaMmsl (TIOMCK OIIUOOK).

AHanu3 paboThl U 10pabOTKa MPOrpaMMBl.

CoNoarLDE

Bomnpocsr:

* Y10 Takoe maHHbIC?

» Kakne KoMaHbl CYyIIECTBYIOT JIsl BBOJA JAHHBIX ?

» Kakue CymecTByIOT KOMaH bl JIJIs1 BRIBOJA JAHHBIX?

» Kak Ha3pIBArOTCS 3T KOMaHIbI?

» OnummTe NPUMEPHYIO CXeMy Pa3pabOTKH MPOTPaAMM.

II1. IIpakTH4yeckas 4acrb.

Ha mpormiiom ypoke Mbl TO3HaAKOMIIIUCH ¢O CTpyKTypoi porpammsel AI1 Pascal ABC.
CeroHst Mbl IPAKTUYECKA HAYYUMCS BBOJIUTh U BHIBOJAUTH JIAHHBIE.

IV. /3.
3HaTh, KaKk OOBSBIIATH IEPEMCHHBIC, KaK BBOJIATCS U BBIBOJATCS TaHHBIC, TPHUMEPHYIO
CXeMy pa3pabOoTKH MPOTPaMM.



V. Bonipocsl y4eHUKOB.
OTBeThI Ha BONIPOCHI YYAIUXCH.

VI. Utor ypoka.

[ToaBenenue urora ypoka. BeicTaBieHue OLIEHOK.

Ha ypoke MbI y3HaMH, KaKUM 00pa30M MPOU3BOIUTCS BBOJ M BHIBOJI JAHHBIX B
porpaMmax.

Ypoxk N4,
Tema: «Ilepemennsbie. Tunbl nepemenHbIX. Tunsl JaHHbIX. KoMMeHnTapuu k
NporpamMmme.

eau ypoka:

- IOMOYb YYAIIUMCSI YCBOUTH TAKUE MOHATHS KAK - NEPEMEHHBIE, TUIIbI IEPEMEHHBIX,
THUIIBI IAaHHBIX, KOMMEHTApUHU K MporpaMMe, HeoOX0IUMbIe JJIsi OCBaUBaHUSI OCHOB
IpOrpaMMHUPOBAHUS.

Oo0opynoBanue:
JIOCKa, KOMIIBIOTEP, KOMIIBIOTEPHAS ITPE3CHTALUA.

I1nan ypoka:

I. Opr. MoMeHT. (2 MUH)

II. Aktyanuzanus 3HaHUH. (5 MUH)
[II. TeopeTnueckas yactsb. (12 MuH)
IV. IlpakTuueckas yactb. (17 MuH)
V. J1/3 (2 Mun)

VI. Bonpockl y4eHUKOB. (5 MHH)
VII. Utor ypoxka. (2 MuH)

Xoa ypoka:
I. Opr. MmoMeHT.
[IpuBercTBHE, TPpOBEpKa MpUCYTCTBYIONNX. OOBICHEHHE X0/1a yPOKa.

II. AkTyanu3anusi 3HaHU.

Ha npo1iiom ypoke Mbl HAy4HIIMCh OOBSIBISITH IEPEMEHHbBIE, U HAITMCAJIU MTPOCTYIO
IpOrpaMmy.

[Tonyuynnu noHsATHE O KOHCTaHTaX, UAECHTU(UKATOPAX U CIYKeOHbIX croBax. s
MOHMMAaHHUA TOT0, KaK paboTaeT nporpamma, Heo0X0IMMO MO3HAKOMUTHCS C MIOHSATHEM
- IEPEMEHHBIE.

II1. Teoperuyeckas yacro. Ilepemennsbie.

JItobass mporpamma o0pabaTbiBaeT HEKOTOphIE JaHHbIE. JlaHHBIE MOTYT OBITH
MPEACTABJICHB TOJIBKO KaK KOHCMAHMbl WIH NepeMeHHble, TPUYEM HUMEIOIINe



coOcTBeHHbIe HuAeHTU(UKATOPBl (MMeHa). Kak yxe TroBOpMIOCh, PEKOMEHIYETCS
JaBaTh UMEHA OTPAKAIOIINE CMBICII KOHCMAHMbL WU NepeMeHHOU.

HGpCMCHHBIC — OJHO M3 I'NIaBHBIX MOHSITUH B IIporpaMMHupOBaHUH. I[JIH TOro, YTOOBI
paB6I/IpaTBC}I B IIpOTrpaMMHUPOBAHNN HCO6XOI[I/IMO HMETh YETKOE MNpeaAcCTaBJICHUC O TOM,
YTO TAaKOC IICPEMCHHAA, KaK U I'’IC OHA XPAHUTCA, 1 4YTO C HEH IMPOUCXOHUT B IIPOLCCCE
BBIIIOJTHCHUS ITPOrpaMMEBI.

llepemennoti Ha3bIBAETCS BEIMUYNHA, 3HAYEHUE KOTOPOU MEHSIETCS B IIPOLECCE
WCIIOJIHEHHUSI AJITOPUTMA.

Ilepemennvie — 3TO HEKOTOPBIE JaHHBIE, 00padaTHIBAEMBIE B IPOrpaMMe U UMEIOLIUE
HMSL.
Kax BbI 3HaeTe, JaHHBIEC XpaHATCS U 00padaThIBAIOTCS B MaMATH Kommblotepa. [1pu
paboTe nmporpamMmsl — B OIIEPaTUBHOM MaMATH, a PU BBIKJIIFOUEHUU COXPAHSIOTCA B
IIOCTOSTHHOM naMATH. [Ipu co3ganuu mporpaMm UCHOJIb3YIOTCS Pa3HbIE TUIIBI JAHHBIX,
T.€. IEPEMEHHBIE PA3JIMYHOIO THMA. DTO MOTYT OBITh YHCIIA, CHMBOJIBI, TEKCT,
JIOTUYECKHUE IIEPEMEHHBIE, IPOLIEYPBI, JAThl U JIp., KOTOPbIE, B CBOK 04€pPEb, MOT'YT
HOJpa3AesAThCs Ha onpenenaéHHble Buabl. Hanpumep, drcioBblie JaHHBIE MOTYT OBITh
L[EJIOr0 THMA, ¢ APOOHOM YaCThIO U T.J. B 3aBUCMMOCTH OT THIa IaHHBIX, IPOrpaMMa
1ocJse 0ObSIBICHUS IEPEMEHHBIX, BBIJIEISET ONPEAEIEHHOE KOJTUYECTBO SYEEK B
MMaMSTH, JJISI XPAHEHHSI O TUX IIEPEMEHHBIX. TO €CTh, ’TUM AYEUKaM IIPUCBAUBAIOTCS
MMEHA IEPEMEHHBIX U B OTUX SYEHKAX, 3aTEM XPAHITCS 3HAUEHUS ITUX NIEPEMEHHBIX.
XPpaHATBCSA OHU MOTYT WJIM O KOHIA BBIITOJIHEHUS IPOTPAMMBI, HJIA JI0 TEX MOP, ITOKA
IIEPEMEHHON HE PUCBOUTCSA ApYyroe 3HaueHue. MiMs nepeMeHHoun ocraeTcs
HEU3MEHHBIM JI0 KOHIIA POIPAMMBI, 4 3HAYEHUE CAMOU MEPEMEHHON MOXKET
mensaTbes. B AT [ackanb 06s13aTensHOe 00BSBICHNE IEPEMEHHBIX, C ONMCAHUEM UX
MMEH, 3aIMIIAET NPOrpPaMMbl OT OIIMOOK U MOBBIIIAET UX HAJAEKHOCTb.

Paznen onucanus nepeMeHHbIX HAUMHAECTCS CO CITY»KEOHOTO0 CJIoBa Var, mocie
KOTOPOTO CIEAYIOT 3JIEMEHTHI onrcaHus. [lepeMeHHbIe MOTYT OMMCHIBATHLCS KAK B
Hayajie IporpaMMBbl, TaK U HEMOCPEICTBEHHO BHYTPH JIFOOOT0 O0JIoka begin
end. BHyTpuOI0YHBIC ONTMCAHKS TIEPEMEHHBIX UMEIOT TOT K€ BHJI, UTO U B pa3jielie
ONMCAaHUH.

begin
var al,a2,a3: integer;
end.

Kpowme Toro, mepemMeHHbIC-TIapaMeTpPhI IIUKJIa MOTYT OIMCHIBATHCS B 3aTOJIOBKE
orepatopa for.

NmMeHna nepeMeHHBIX B CIIMCKE MEPEUUCIISIOTCS yepes 3ansatyro. Hanpumep:

var
a,b: integer;
c,d: real;
m,n: byte;



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

Tunbi NMEPEMECHHBbIX.

B 3aBHcHMOCTH OT BepcuM si3bIKa IporpaMMupoBanus Pascal Turer mepeMeHHbIX
MOTYT HEMHOTO pazinyaThbcs. B mporpamMax Hanmucanusix Ha 11 PascalABC
UCIIOJIb3YIOTCS IaHHBIE CIAEAYIOIUX TUIIOB!

integer (ueswn)

byte (GanToBEM)

real (BelwleCTBEHHEN)
complex (KOMIIJIEKCHEIN)
string (CTPOKOBLIN)
char (cuMBOJILHEINM)
boolean (jormueckmum)
Tun "Mmaccur"
Ipolie Oy PHBIM

banyoBEIM
KJIACCOBBIM U HEKOTOPBIE IPYTHE.

Tunsr B Pascal ABC moapasaessiroTcst Ha MPOCThIe, CTPOKOBBIC, CTPYKTYPHUPOBAHHEIC,
THUIIBI yKa3aTeJeH, IpoleaypHbIE U KJIACCOBBIEC.

K npocmubim otHOCSTCS UnciioBbIe (11€IbI€ U BEIIECTBEHHBIC) TUIIBI, TJOTUYECKUH,
CHMBOJIbHBIN, IEPEYUCTUMBIA U TUATIA30HHbBIN THII.

[TepeuncauMplii TUIT JAHHBIX 33A€TCS IEPEUNUCICHUEM BCEX 3HAYCHU M, KOTOPBIE
MOJKET IPUHUMATh NIEPEMEHHas TaHHOTro Thna. [Ipu onrcanum oTaeIbHbIC 3HAYCHUS
YKa3bIBAIOTCS UEPE3 3aISATYIO, & BECh CITMCOK 3aKJIFOYACTCS B KPYTJIbIe CKOOKH.
Hanpumep:

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

Cmpykmypupoeannbsie TUTIHI (T.€. UMEIOIINE KAaKYIO-TO CTPYKTYPY), 00pa30BbIBAIOTCS
MacCCHBaMH, 3alTUCSIMU, MHOKECTBAMH | (pailiiamu.

Bce npoctbie TUIBI, KpOME BEIIECTBEHHOTO, SIBIISIIOTCS HOPAOKOGbIMU. 3HAUCHUS
TOJIBKO 3TUX THIOB MOTYT OBITh UHOEKcaMU TIEPEMEHHBIX U MACCUBOB U MTapaMeTpaMHu
nukiaa for.

Hnoexc — 3T0 IOPSAAKOBBI HOMEp B MociaeaoBaTebHOCTH. OOBIYHO 0003HAYAETCS
cumBoJioMm 1 . Hymepanus naunnaercs ¢ equauubl. Hanpumep:

B nocnenosarensHoctu A, B, C...Z2 , WHAEKCHI CHMBOJIOB COOTBETCTBEHHO
1,2,3..26.

Ecim naaekc 1 BBIXOAWT 3a MPEAebl JUTMHBI CTPOKH, TO P BBITOJIHEHUH
MIPOTPaMMBI MOSBIIAETCS COOOIIEHNE 00 OIIMOKeE.



Tunol 1aHHBIX:

1. ITopsiakoBbIE HeEJIbIE.

Pazmep, THIL
WM tuna 3HAYCHUE .
OairT

byte 0..255 1 qHCJIoUBOH 0€33HaKOBBIN
LEbIN

word 0..65535 5 ‘-II/ICJI(iBOI/I 0€33HaKOBBIN
LIEJIBIH

integer -2147483648.. -2147483647 4 qHCHOUBOH 3HAaKOBBIH
LIEJIBIH

char Bce cuMBOJIBI B KoaupoBke ASCII 1 CHUMBOJILHBIN

K MOPAAKOBBIM OTHOCATCS TAKIKC }’lepelll/tCJluMblZZ )51 Z/leGPGCUZbelZZ THII.

llepeuucnumolii TUN ONIPENIEISAETCS YIOPSAA0YECHHBIM HAOOPOM HAEHTU(DUKATOPOB.
Hanpumep:

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

3HaueHUs MePEeYUCINMOro TUIa 3aHUMaloT 4 Oaiita.

Hnmepeanvrolii TUT IPEACTABISET COOOM MOJIMHOXKECTBO 3HAYEHHUH 11€JI0TO,
CHUMBOJIBHOTO WJIM MIEPEUYHUCIMMOTO TUIA U ONTMCHIBAETCS B BUJE & . . D,
IZI€ a - HWXKHSIS, D - BEpXHSS T'PaHULIA HHTEPBAJIBLHOTO TUIIA:

var
a: 0..10;
c: 'a'..'n';
d: Mon..Sat;

TI/IH, Ha OCHOBC KOTOPOT'O CTPOUTCA HHTCpBaHBHBIﬁ THII, HAa3bIBACTCA 0a30BBIM JJIA
9TOI'0O MHTCPBAJIBHOI'O THUIIA. 3HadyeHUS HHTCPBAJILHOI'O THUIIA 3dHUMAIOT 4 Gaiira.

2.BeniecTBeHHBIN THII.

Tun real (YUCIOBOM BEIIECTBEHHBIN). 3HAUEHUS BEIIECTBEHHOTO THUIIA 3aHUMAIOT §
. 308
OauT, conepxkar 15-16 3nHavamux uudp u HaxoasATCs B AManazone -1.8-107" ..
308 .
1.8:107". KoncranTel TMIIa real MOXHO 3alHMCHIBATh Kak B (popMe C TuraBaromiei

TOYKOH, TaK U B DKCIIOHEHIIMAIBHOU (opme:
1.7;
0.013;



2.5e3 (2500);
1.4e-1 (0.14).

3.Jlornyueckuii THII.

Tun boolean (oruueckuii). [lepeMeHHbIC U KOHCTAHTBI JIOTHYECKOTO THIIA
3aHUMArOT 1 OAalT ¥ MOTYT MMETh OJTHO U3 JIBYX 3HAYCHHMIA, 3a1aBa€MbIX KOHCTaHTaAMH
True (uctuHa - 1) 1 False (Jioxs - 0).

4.CTpPOKOBBIil THIL

Tun string (cTpokoBslid). [IpuMeHseTCS TPHU UCIIOIB30BAHUH TEKCTOBBIX JAHHBIX
B IIpOrpaMMe, COCTOUT U3 Habopa MOCIIeI0BaTENbHO PACIOI0KEHHBIX CHMBOJIOB
char. 1o ymMonuanuio noj nepeMeHHyo tTina string orsoaurcs 256 6aiT, npu
STOM B HYJIEBOM OaliTe XpaHUTCS JUIMHA CTPOKHU. T.€. CTPOKHU COCTOSAT, HE Oojee ueM,
n3 255 cumBoosB. [Ipumep onucanus:

var s: string;
MO3HO SIBHO yKa3aTh KOJIMYECTBO CUMBOJIOB JIJIs IepeMeHHou B [ |. Hanpumep:

var s: string[50];
B nanHoM ciydae noa nepeMeHHyto Boiaensiercss SO CMMBOJIOB.

Jlomyckaercst Ipy 3alMCH BBIPAKEHUM CTPOKOBOI'O TUIIA IPUMEHSTH TAHHBIE,
CUMBOJILHOTO THIA (char) . B 3ToM cilyyae 3TH 1aHHbIE BOCHPUHUMAIOTCS KaK
string. K oTnenbHbIM CUMBOJIaM CTPOKOBOTO TUIA MOKHO OOPATUTHLCS 110 HOMEPY
3TOr0 CMMBOJIA B CTPOKE, aHAJIOTUYHO MHICKCY B MaccuBax ( cM. pas3aen 4 MaccuBsi).

2.8. KomMeHTapuu K mporpamme.

B mporpamme MokeT NPHUCYTCTBOBAaTh TEKCT HAMMCAHHBIA pa3pabOTUYUKOM IS
MOSICHEHUSI K TIporpamMMe. DTOT TEKCT Ha3bIBACTCS “KOMMEHTapueM K mporpamme’.
Jlaxe ONBITHBIE MPOTPAMMUCTHI CUUTAIOT HEOOXOAUMBIM MPUCYTCTBHE KOMMEHTAPHEB
B [IpOTpaMmax.

KommeHnTapuu 3akitodaroTcs Mexay ckookamu { ...}, (*...%) wim numyTtes mocie
cuMBoJIoB // (cnemr). KommeHTapuy He BOCIPUHUMAIOTCSI KOMITBIOTEPOM U HE
00pabaThIBAIOTCS TPOTPAMMOI:

{ ?TO - KOMMEHTapuUM }

(* »TO - TOXe KOMMEeHTapum *)
// B3TO — TOXe KOMMEHTapPMUM
Bonpocsr:

* Uto Takoe nepeMeHHasi?
» Kakue Turbl nepeMeHHbIX BbI 3HAETE?
» Kakue TuIibl JaHHBIX BbI 3HaeTE?



* B uém paszHuia Mex 1y OpOCTBIMU U CTPYKTYPUPOBAHHBIMU THUIIAMU?
* UTo Ha3bIBACTCSI UHAEKCOM IIEPEMEHHOM ?

III. ITpakTH4yeckas 4acTb.

Ha nponusix ypokax Bbl pa3o0paiich cO CTPYKTYpHOU cxemoi porpammsel Ha S11
Pascal ABC. Cerosst Ha IpakTUYECKON YaCTH MBI HAYYHMCS OOBSIBIISITH
IEPEMEHHBIE, U HAMILEM IPOCTYIO IPOTPaAMMY.

Program StObed;
var a,b,c,s:real;
begin
writeln ('cTomMmocCcTs mnepBoTO OJoma')

~e

writeln ('cTomMmocTs BTOpPOTO OJoma') ;
writeln ('cTomMocTes TpeTbero OJmonma’') ;
readln (a,b, c);
s:=atb+c;
write ('cTommocTs oObema ',s,' pyd.');
readln;

end.

HcnpaBbTe nporpaMmy Tak, 4ToObI B pe3yJIbTaTe BHIMOJIHEHUS IPOrPaMMbI Ha SKpaH
BBIBOJMJIOCH POBHO 4 CTPOKU BMECTE C OTBETOM.

IvV. /3
BreryunTth onpenenieHne nmepeMeHHO M, THITH IEPEMEHHBIX U KaK 3aliCHIBAOTCS
KOMMEHTapHUH K Iporpamme.

V. Bonpocsl Y4eHUKOB.
OTBETHI HA BOMPOCHI yUaIIIUXCS.

VI. Utor ypoka.

Ilonsenenne urora ypoka. BeicTaBineHue OL[EHOK.

Ha ypoke ™Mbl y3Hau, 4T0 TaKO€ NEPEMEHHBIE, TUIIBI IEPEMEHHBIX U KaK
3alACHIBAIOTCA KOMMEHTAPUH K IMPOrpaMMe.

Ypok NeS. Tema: «/lelicTBus HaJ JaHHBIMH. BoipakeHusi, onepanabl U
onepanumn».

Iesn ypoka:

- IOMOYb yYaIIUMCS YCBOUTh KAKHUE IEHCTBUS BO3MOKHO BBIITOJIHATH HAJl JAHHBIMU B
ST Pascal ABC, a takke ¢ moHATUSIMU «BBIpaskeHUsI, ONIEPAH/IbI M OTIEpaIlun;

- BOCIIUTaHUE UH(POPMAITMOHHOU KYJIBTYPbI yUalTuXCsl, BHUMATEIHbHOCTH,
AKKYpPaTHOCTH, JUCHUIUIMHUPOBAHHOCTH, YCUTUUBOCTH;



- pa3BUTUC ITO3HABATCIIbHBIX MHTCPCCOB, HABBIKOB paGOTLI C MBIIIBIO U KH&BH&TypOﬁ,
CaMOKOHTPOJIA, YMCHHUS KOHCIICKTHPOBATL.

OobopynoBanmue:
JIOCKa, KOMIIBIOTEP, KOMIIBIOTEPHAS TTPE3CHTAIUA.

ILnan ypoka:

I. Opr. MmomeHT. (1 MuH)

II. Axtyanuzanus 3HaHUH. (5 MUH)
III. TeopeTnueckas yactsb. (10 MuH)
[V. Ilpaktrueckas yactb. (17 Mun)
V. J1/3 (2 Mun)

V1. Bonpockl yueHHUKOB. (5 MHH)
VII. Utor ypoka. (2 MuH)

Xoxa ypoka:
I. Opr. momeHT.
[IpuBercTBUE, TpOBEpKa NpUCYTCTBYIOMUX. OOBICHEHHE X0/1a YPOKa.

II. AkTyanu3anusi 3HAHUI.

Ha npomuiom ypoke Mbl y3HAIIM, UTO TaKOE MEPEMEHHbBIC, THUITBI IEPEMEHHBIX U KaK
3alMCBIBAIOTCA KOMMEHTApUHU K rporpamme. CerojHs HaM MPEICTOUT y3HATh KaKhe
JICHCTBHS HaJl JAaHHBIMH MOYKHO BBIIIOJIHATH P pa3padboTke mporpamm Ha SI1 Pascal

ABC.

II1. TeopeTruyeckas 4acrb.

Pasznen 3. lelicTBusI HaJ AAHHBIMU. Paboma ¢ npocpammoi.
Paszpnea 3.1. Boipa:kenusi, onepasabl U ONepanuu.

B anropurmax nporpamMm y4acTBYIOT 8bIpA#CEHUSL.

[TpocTeiMH BBIpAKEHUSIMU SIBJISIIOTCS TIEPEMEHHBIE U KOHCTAHTHI.

CnosxHbI€ BEIpaKEHUS CTPOSTCS U3 00Jiee MPOCTHIX C UCIIOJIB30BAHUEM OTIepaInii,
CKOOOK, BBI30BOB (DYHKILIMA, IPOLEAYD, MHACKCOB U MIPUBEACHUN TUIIOB.

JlaHHbIe, K KOTOPBIM MPUMEHSIOTCS ONlepalluy, Ha3bIBAIOTCSI ONEpaHOaMU.
Onepayusimu B SII1 Ha3pIBatOTCS NEHCTBYSI HAJ TAHHBIMU (onepanoamuL).

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

ApudmMeTHnueckue onepamnuu.

K apugpmemuueckum otHocarcs bunapuvle (IpUMEHIEMbIE K JBYM OTIEpaHIaM)
omepanuu + — * / I BEIMIECTBEHHBIX M IEJIbIX YUCEN, OuHapHble onepanuu div u
mod IS UENbIX YUCel U yHapHbie (MPUMEHsIeMbIe K OJHOMY OINEpaH/Iy) OTiepaIuu +
M — JUIA BEIIECTBEHHBIX U IEJIBIX YUCEIL.



Bripaxkenue, nMeroniee 4McaIoBON THI, HAa3bIBACTCS apugmemuveckum. Tum
apu(pMETHIECKOTO BEIPAKECHUS OMPEACIISICTCS 10 CIASAYIOMEMY TIPaBUITY:

€CJIM BCE OIEPaH/Ibl LENbIE U B BEIPAXKECHUU OTCYTCTBYET ONEpALUs AEHEHUA /,

TO BBIPAXEHUE UMEET TUIl 1nteger, B IPOTUBHOM CJIy4yae BBIPAXKECHUE UMEET TUII
real. Hanpumep, eciiu b umeer tun byte, a ¢ UMeET TUIl WO rd, TO BBIPAKEHUS
b+c,b-c wmm b*c umeror Tun integer, a BelpaxkeHne b/c - o real.

Onepanuu DIV 1 MOD.

B Pascal ecTb onepanuu eI09UCICHHOTO ACICHUS U HaXO0XKICHUS OCTaTKa OT
nenenus. [[puMeHsTOTCS OHM 711 JaHHBIX THNA integer . [lpu BeIMOTHEHNHT
IeJI0UUCIICHHOTO AesieHus (onepanus DIV) octaTok oT peneHus oTopachiBacTCsl.
19 div5=3;
C nomorpto oneparuu MOD M0XHO HAMTH OCTaTOK OT JIEJICHUSI OJTHOTO II€JIOT0

Hanpuwmep, 12 div 4 = 3;

4yHClia Ha IPYToeE.

Hanpuwmep: 12 mod 3 = 0;

19 mod 5 = 4;

136 div 10 =13,

27 div 10 =2.

136 mod 10=6, 27 mod 10=7.

[Ipu pabote ¢ paznuuHbiMu TUNIamMu JaHHbIX B AIl [Tackanb nMer0TCs cTaHAapTHBIE
npoueaypsl U PYHKIMU, IPEICTABICHHbBIC HUXKE.

1. MaTeMaTU4ecKHe Npoueaypbl U QyHKIMH.

Uma un Mpoueaypa Tunbl Tun DeiictBne
napamerpbl nnu napameTtpos BO3BpaLLaEeMOro
dyHKUMA 3HauYeHusA
Abs (x) byHKUumA X -integer, |coBnagaertc TMNOM |[BO3BpaliaeT abCOIOTHOE
real napameTpa 3HaueHHe (MOJyJb) X
Sqr (x) byHKLMA X -integer, |[coBnagaercTMNOM (BO3BpaIIaeT KBaIpar X
real napameTpa
Sqrt (x) byHKLMA X -real, COBMajaeT c TUNOM |[BO3BpaIllaeT KBaJIpaTHBINA KOPEHb
napameTpa U3 X
Sin (x) byHKUmA X -real, COBMaZaeT C TUMOM |[BO3BpaIlla€T CUHYC X
napameTpa
Cos (x) byHKLMA x-real, COBMagaeT C TUMOM |[BO3BpAILAET KOCUHYC X
napameTpa
Arctan (x) byHKUumA x-real, COBMagaeT C TUMOM |[BO3BPAILAET APKTAHIEHC X
napameTpa
‘Power (x,¥) Hd)yHKLI,MFl Hx, y-real Hreal HBO3BpamaeT X B CTEIIEHU Y
Round (x) dYHKUMA X -real integer BO3BpAIIAET PE3YJIHTAT
OKPYTJIIEHHS X 10 OJIvKaiIero
L[EJI0T0
‘Int (%) Hd)yHKLI,MFl Hx -real Hreal HBO3BpamaeT LEIYIO YacTh X
‘Frac (%) Hd)yHKLI,Mﬂ Hx -real eral HBOSBpaHIaCT JIPOOHYIO YacTh X
Ord (x) byHKLMA X - IOPSIKOBOTO integer BO3BpalllacT HOMEP 3HAYCHUA
MDA MOPSAKOBOTO THIA (CHMBOJIA)
‘Chr (x) Hd)yHKLI,Mﬂ Hx -integer HChaf HBosBpamaeT CHUMBOJI C KOAOM X
Odd (x) byHRUMA x -integer |poolean BO3Bparaer True, eciim X -
HCUYCTHOE, M False B




H H H HHpOTI/IBHOM ciy4dac

Inc (x) npoueaypa ||xX - HOpSIAKOBOTO YBennunBaeT X Ha |
THIIA

Dec (%) npoueaypa |(|xX - HopsiAKOBOTO ‘YMeHbinaeT x Ha 1
THIIA

Inc(x,n) npoueaypa ||x - HOPsIAKOBOTO YBEIWYUBAET X Ha N
THIIA,

N - [[EJIOro THUIIa

Dec (x,n) npoueaypa ||x - HOPsIAKOBOTO YMeHbIIaeT X Ha N
THIIA,
N - MeJI0To TUIa

Pred (x) byHKUMA X - MOPSIIKOBOTO ||COBMNAAAET C TUNOM ||BO3BpAIIAET MPEAbIIYILEe

THIIA napameTpa 3HAUYCHUE MOPSIAKOBOIO THIIA
Succ (x) dYHKUMA X - HOPAAKOBOIO |[coBNajaeT c TMMOM |[BO3BpaIlacT CICAyOIIce

THUIIA napameTpa 3HaYEHHE MTOPSIKOBOTO TUIIA
Random (x) dYHKUMA X -integer integer BO3BpAILaEeT CIy4ailHOEe LEenoe B

nuamnasone oT 0 o x—-1

Random byHKUmA real BO3BpAIIAET CIyJaitHOe
BelecTBeHHOE B auama3one [0..1)

Bomnpocsr:

* yT0 Takoe - BeipaxkeHus B SI1 Pascal ABC;

* YTO Ha3bIBAIOT NMPOCThIMK BhIpaxkeHusmu B SI1 Pascal ABC ?;
* YTO Ha3bIBAIOT CJIIOKHBIMU BhipaskeHusimu B ST Pascal ABC ?;
* yTO Ha3bIBaroT onepanaamu B A1 Pascal ABC ?;

* yT0 Ha3bIBalOT oneparusamu B SI1 Pascal ABC ?;

III. ITpakTH4yeckast 4acThb.

CeroHs HaM MPEJICTOUT Y3HAThH KaKue NCHCTBYSI HAJl TAaHHBIMH MOXKHO BBITIOJHSTh
npu pa3padotke nmporpamm Ha ST Pascal ABC.

[IporpamMma BBIYMCIICHUS TUIOAAN S MPAMOYTOJIBHOIO TPEYTOJIbHUKA, 110 ABYM

KaTreTam

aub:

Program PloshadTreugl;

Var a,b: integer, S:real; //ob6raBieHue NepeMEeHHEIX
begin

writeln ('BBemuTe lieJible 3HAUYEHUI IOJIMHBEL KaTeToB a,b');
{BEIBOI MOSCHMUTEJIBHOI'O TEKCTA Ha SKpPaH}
readln (a,b); //BBom maHHBIX (a U b) C kKIaBMATYPE

S:=a*b/2; //BEIYMCJIEHME I[IJIOWAnN TPeyTOJIbEHUKA
writeln (' nyomanes TpeyTroJbHMKaA = ',S);
end.

HporpaMMa BBIYMCJICHUS KBaJipaTa ¥ KBaJAPAaTHOI'O KOPHs YKCJIa n.



Program Kvad Kor;

var kv,n:integer; kor:real; //ob6psaBisgeM nepeMeHHEE
begin

writeln ('Beegure umcio n');

readln (n) ;

kv:=sqgr(n);

kor:=sqgrt (n);

writeln ('Keangpatr umcaa ',n,' = ',kv,' Kopenb uwmcnia ',n, '
= ',kor);

end.

HporpaMMa BBIYMCJICHUA JJIMHBI OTPE3Ka I10 BBCIIéHHBIM KOOpAWHATaM:

Program DlinaOtrezka;
var x1,vl,x2,y2,d:real; //OOBsABISEM [IEpPEMEHHEE
begin // BriumciaseM OJMHY OTpes3ka Mo TeopeMme I[luparopa
writeln (' BBemuTe koOpAMHATE Touek A (X1,Y1l) m
B(X2,Y2)");
readln( x1,vyl,x2,y2 );
d:=sqgrt (sgr (y2-yl) +sgr (x2-x1)) ;
writeln (' IOnmHa oTpeska |AB|=',d);
end.

V. I3

BrlyunTh Kakue Bce TEpPMUHBI ypOKa.

V. Bonipocsl Y4eHUKOB.
OTBeThI HA BONPOCHI yUaIIUXCS.

VI. Utor ypoka.

[TonBenenne urora ypoka. BeicTaBiieHuE OLIEHOK.

CeromHst BbI MO3HAKOMIUIUCH C TeM, KaKue apupMETHIECKUE ACHCTBUS HAJl TaHHBIMU
YHCI0BOI0 THIIA, MOKHO BBITIOJHATD Ipu pa3padboTke nmporpamm Ha SIT Pascal ABC.



Ypox Ne6. Tema: «Jlornueckue (0yJsieBbl) onepanuu. Onepanun OTHOMIEHUS
(cpaBHEeHMS)».

eau ypoka:

- IaTh y4aluMCs MOHSATHE O JIOTUYECKHUX OTEepalnsX, a TaKxKe 00 onepanusx
CpPaBHECHUS;

- BOCIIUTaHUE UHPOPMAITMOHHON KYJIBTYpPbl yUalUXCsl, BHUMATEIBHOCTH,
AKKYpPaTHOCTH, JUCHUIUIMHUPOBAHHOCTH, YCUIUHBOCTH.

- pa3BUTHE MO3HABATEIILHBIX HHTEPECOB, HABBIKOB PA0OTHI C MBIIIBIO U KJIABUATYPOU,
CaMOKOHTPOJISI, YMEHUSI KOHCIIEKTUPOBATh.

OobopynoBanmue:
JIOCKa, KOMIIBIOTEP, KOMIIBIOTEPHAS TTPE3CHTAIIS.

Ilnan ypoka:

I. Opr. MoMeHT. (2 MuH)

II. Axtyanu3zamus 3HaHUHU. (5 MUH)
1. Teopetnyeckas yactb. (12 MuH)
IV. Ilpaktuueckas yactb. (17 MuH)
V. J1/3 (2 mun)

VI. Bonpock! yueHUKOB. (5 MHH)
VII. Utor ypoka. (2 MuH)

Xoxa ypoka:
I. Opr. momeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a yPOKa.

II. AkTyanu3anusi 3HAHUIA.

Ha mpo1iiiom ypoke BbI MO3HAKOMIUIUCH C BBl TO3HAKOMMIIUCH C TEM, KaKHe
apupMeTHIECKHe NESHCTBUS HaJl JAHHBIMH YUCJIOBOTO THUITA, MOYKHO BBITIOJIHATH MPH
pa3padoTke nporpamm Ha AI1 Pascal ABC.

III. Teoperuyeckast 4acTb.

Jlornuyeckue (0yJieBbl) Onepamnmm.

K noeuueckum otHocsTCS OMHApHBIE onepaliid and, Oor U XOr, a TAKXKe yHapHas
onepaius not. OTH ONEepalvK BBIIOJIHSIIOTCS C UCIIOJIB30BAHUEM ONIEPAHAO0B THUIIA
boolean u BO3BpaIIAlOT 3HaYCHUE TUIIA boolean. BeipaxeHue, UMEIOLIEe TUIT
boolean, Ha3bIBACTCS 02UtecKUM (0yae8bim).

Bripaxkenus: B mporpaMmax MOTYT KOHCTPYUPOBATHCS C IOMOIIBIO OyJIeBBIX
omepanuii. ITH ONEPANK UCTIONB3YIOT TOHSITHUS anreOpsl JOTUKH, pa3paboTaHHON
OputaHckuM MaTeMatukoM J[xopmxeM bynem.

Oneparust and — KOHBIOHKIHS (JIOTHYECKOE YMHOXKEHHeE, iepeceucHue, &, *, "u").



Bripaxkenue
a & b nmaer 3HaueHue true TOJIBKO B TOM CiIydae, €CIU a U b UMEroT 3HaYeHus
true, B ocTa/IbHBIX cilyyasix — false:

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

Omnepanus or — TU3BIOHKIMA (JIOTUUECKOE CIOKEHHEe, 00beauHenue, +, V, "umu").
Bripaxkenne a + Db nmaer 3HaueHue false BTOM M TOJIBKO B TOM CIIy4ae, €CU a U
b umeroT 3HaueHus: false, B OCTANBHBIX CIIydasx — pe3yJbTaT true:

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

Onepayus not — uHBepcus (JIOTHYECKOE OTpULIaHue , —, , onepamus "ne").

Bripaxxenne not a uMeeT 3HaYeHHEe, MPOTUBOIIOJI0KHOE 3HAYEHHIO a !
not true = false
- false = true

OTHn Oorepanuru IOJIC3HbI, €CJIM HYKHO ITPOBCPUTH CIOKHOC YCIIOBHC.

Onepanuu oTHOUIEHUs (CpPaBHEHUA ).

Ornepanny OTHOIIEHUS TAKKE SBIISIFOTCS JIOTHYECKUMHU. IX MOKHO MCIOJIB30BaTh IS
IIPOBEPKU OTHOLIECHUN MEXKY IIEpEMEHHbIMU: a<b, c>=d, x=yurt.n. Han
JaHHBIMU TUNA real, integer, char, string MOXHO BHITOIHATH
CIEAYIOIIUE ONepaly OTHOIIECHUS (CPaBHEHHS):

= PaBHO;

<> He PaBHO;

< MEeHbIIE ;

> OoJiblie;

<= MeHblle WJIM PaBHO,
>= ©oJiblle MJIM PaBHO.

B onepanusix cpaBHEHUS NOJKHBI Y4aCTBOBATH ONEPAH bl OAHOTO TUMa. MckimtoueHue
CJICJIaHO TOJBKO B OTHOIICHHUHM IAaHHBIX UMCJIOBHIX TUIIOB real M integer



KOTOPBIE MOTYT CPAaBHUBATHCA IPYT € APYroM. Pe3ynbraT npuMeHeHus onepanuu
OTHOILIEHUS K JHOOBIM OIlepaHaM UMEET TUIl boolean.

Bomnpocsr:

* KaKHe JIOTHYECKHE OIlepalluy Bbl 3HacTe?

* KaKMe OIlepaluy OTHOLICHMS Bbl 3HaeTe?

* OIIepaHabl KAKOr0O TUIIAa MOYKHO CPaBHHUBATh?

* YTO SIBJISIETCS PE3YJIbTATOM CPABHEHUS JJOTMUECKOM orepanuun’?

II1. IIpakTH4YecKasi 4acCTh.
Hanumem nporpammy, B KOTOpOW CpaBHUBAKOTCA PA3JIUYHBIC ONEPAH/IBI.

[Tporpamma cpaBHEHUS BBEJICHHBIX YUCEl (IOJIHAs popMa YCIOBHOTO omepartopa 1 f):
Program SravChisel;
var a,b: integer ; //OBBABIIAEM NEPEMEHHEE
begin
writeln ('BBegure a u b');
read(a,b);
if a<b then
writeln(a, '<',b)
else
if a>b then
writeln(a, '>"',b)
else writeln(a, '=',b);
end.

[Iporpamma npocTol COPTUPOBKH 3-X YHCEIL:

Program ProstSort;
var a,b,c: integer;

begin
readln (a, b, c);
if (c¢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, ' 'So,' ',a);

end.
[Iporpamma onpenensromas, BCTPEYAOTCS JIU CUMBOJIBI « , —>» B CTPOKE.



Program Simvoly;
var s:string;
i:integer; f:boolean;
begin
writeln ('BBemuTe CTpPOKy');
readln (s) ;
f:=false;
for 1i:=1 to length(s)-1 do
begin
if copy(s,i,2)=',-' then f:=true;
end;
begin
1if f=true then writeln('cumBose ",- " BCTpeuawTCcsa')
else
writeln ('cumBosier ", - " He BcCcTpeuawnTca');
end;

end.

V. /3
3HaTI-> KaKue OHepaHI/II/I OTHOCIATCA K J'IOI‘I/I‘-ICCKOMy TI/IHy, a TAKXKC BCC OHepaHI/II/I
CpaBHCHUA U IIpaBHJId UX IIPUMCHCHHA.

V. Bonipocsl Y4eHUKOB.
OTBETHI HA BOMPOCHI yUaIIUXCS.

VI. Urtor ypoka.

ITonBeneHue urora ypoka. BeicTaBiieHHe OLICHOK.

Ha ypoxke Mbl y3HaIM, Kakue onepalui OTHOCATCS K JOTMYECKOMY THITY, a TaKXKe MpaBuia
npuMeHeHus onepaiuii cpaaenust B SI1 Pascal ABC.

VYpok Ne7. Tema: «CTpOKOBBIE OTIEpAIIUN».

Ienn ypoxka:

- IOMOYb YYaIlIUMCSl MOJYYUTh CBEICHHSI O TOM, KaKhe ONEepaIiMi MOYKHO
POU3BOIUTH CO cTpoKOBbIMU JanHbIMU B SI1 Pascal ABC, a Taxke KakoB IPUOPUTET
BBITIOJTHEHUS OTIEPALINI;

- BOCIIUTaHUE UH(POPMALIMOHHON KYJIbTYpbl yUalUXCsl, BHUMATEIBHOCTH,
aKKypaTHOCTH, TUCUUINIMHUPOBAHHOCTH, YCUIUYNUBOCTH;

- pa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, CAMOKOHTPOJISI, YMEHHSI KOHCIIEKTUPOBATh.



Oo6opynoBanmne:
JI0CKa, KOMIIBIOTEP, KOMITBIOTEPHAS PE3CHTAIHS.

[Lnan ypoka:

I. Opr. MoMeHT. (2 MuH)

II. Axktyanu3zanus 3HaHUH. (5 MUH)
III. TeopeTuyeckas yactsb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. /3 (2 MuH)

V1. Bornpockl yueHHUKOB. (5 MHH)
VII. Utor ypoka. (2 muH)

Xoxa ypoka:
I. Opr. MOMEHT.
[IpuBeTcTBHE, TpOBEpKa MpUCYTCTBYIONNX. OOBICHEHHE X0/1a yPOKa.

II. AkTyanu3anusi 3HAHUI.
Ha nmponuisix ypokax Mbl y3HAJIHM, YTO KaKHUE ONEPALNA OTHOCATCA K JIOTUYECKOMY
THUITYy, a TAaK)Ke MpaBuiia npuMeHeHus onepaunii cpaBuenust B All Pascal ABC.

II1. Teoperuyeckast 4acrb.

CTpOKOBBIE ONepanum.

OCHOBHOI orepanuei, NPUMEHAEMON K CTPOKOBBIM U CHMBOJIBHBIM OIIEPaHJIaM,
IMIOMUMO OTIEPALMN OTHOIIEHHUS <, >, <=, >=, = <>, {BJISCTCA ONECpaLUs
KoHKateHanuu (“+*, cnusinug). Ee pe3yabTaT umeeT cTpokoBbiit Tun. Hampumep,
'a'+'b'="ab' ('"mon'+'HoTa'="MONMHOTA'). [IOCKOJIBKY CTPOKH MOTYT COJIepKaTh MAaKCUMyM
255 cUMBOJIOB, U €CJIH CIIMBAIOTCSA CTPOKH CYMMAapHOM IJIMHBI OoJibliie 255 CUMBOJIOB,
TO MPOTpaMMa 3aBEePIAETCS COOOIEHNEeM 00 OITHOKe:

» Oumbxa: NPOMBOUIIO MEePEeloJIHEHME CTPOKM IIPM BHIIOJHEHUMN
onepaumm "+".

CraHgapTHbIe npoueaypbl U yHKIUHU AJ11 Ppa60ThI CO CTPOKAMU

Uma n napamerTpbl || Mpoueay Tunbl Twun Bo3Bpa- DeiictBne
paunam napameTpoB waemoro
dyHKUMA 3HauyeHuA

Length (s) OyHKUMA ||s - string integer BO3BpAIACT JJIUHY CTPOKHU S




Copy (s,index, |¢dyHKUMA ||s - string, string BO3BpalllaeT MOACTPOKY CTPOKH S JIJTHHBI
count) index U count count, HauuHAag ¢ MO3UIMK 1ndex
-integer
Delete (s, in- npouea. |is - string, yZaJsieT B CTPOKE S COUunt CHUMBOJIOB
dex, count) index M count HayMHag ¢ Ho3uIuy index
-integer
Insert (pods, npouea. |ls, pods - BCTaBJISIET MTOACTPOKY POAS B CTPOKY S C
s, index) string, index no3unuy 1ndex
-integer
SetLength(s,n) |npoues. ||s-string, n- YCTaHABIUBAET JUIMHY CTPOKH S PaBHOM N
integer
Str(x,s) npouea. ||s - string, x - peodpasyeT X K CTPOKOBOMY
Str(x:n,s) integer, real [IPEICTaBICHUIO (BO BTOPOM H TPETHEM
Str(x:n:m,s) Mn,m- CIIy4asix corjiacHO (hopMaTy BBIBOJIA,
integer YCTaHABIMBAEMOMY I U M) M 3aIACHIBAET
pe3ybTaT B CTPOKY S
Val (s, v, code) npoues. |ls - string, v - peodpasyeT CTPOKY S K YHCIOBOMY
integer, MIPEICTABIICHUIO U 3aIMCHIBACT PE3yNbTAT B
real, N code - nepeMenHyo v. Eciu npeobdpazoBanne
integer BO3MO’KHO, TO B IIEpeMEHHO code
Bo3Bpamaercs 0, eciii HEBO3MOXKHO, TO B
code B03BpallaeTcs HeHyJIeBOe 3HaUeHUE
Concat (sl,.,sn) |dyHKUMA ||s1,..., sn- string BO3BpAILAET CTPOKY, ABJISIOLIYIOCS
string pPEe3yIbTaTOM CIUSIHUS CTPOK S1,..., sn.
PesynbTar TOT K€, 9TO Y BRIpOKEHUS
sl+s2+...+sn
IntToStr (1) dYHKLUMA [|i - integer string peodpasyeT 1eI0e YHUCI0 K CTPOKE
StrTolInt (s) byHKUMA ||s - string integer peodpasyeT CTPOKY B mesoe unucio . Eciu

npeoOpa3oBaHne HEBO3MOXKHO, TO
BO3HHUKACT OHH/I6K3 BPEMCHU BBIIIOJITHCHUA

[IpuopuTeT BHINOJIHEHUA ONEPALIUMA.

[Ipu 3anucu mporpaMm MCIMOJIb3YIOTCS BBIPAKEHUS pa3HOr0 TUIA (JIOTUYECKHE,
CTPOKOBBIE, allreOpanyecKue).

B anreOpanueckux BbIPAKEHUSIX UCIIONIB3YIOT apu(PMETHUECKUE ONepaluu
(croxeHue, yMHOKEHHUE, BBIYMTAHUE, AefieHne), pyHkuuu Pascal, kpyriibie CKOOKH.
[Ipuopurer onpenensieT NOPSAIOK BHINOJI-HEHUS ONEpalvii B BbIpaxeHUu. [lepBoiMu
BBIITOJIHSIFOTCSL ONIEPALMH, UMEIOIIHE BBICHINI NpHOpUTET. Onepannn, UMEIOIINe
OJIMHAKOBBIN MPUOPHUTET, BBINIOJHSAIOTCS CJIeBa HapaBo. MI3MEHUTh NOPSI0K
orepalii MOKHO KPYIJIBIMU CKOOKaMH, TOTJa B IEPBYIO OYEPE/Ib BHIMIOIHSIIOTCS

JIEHUCTBUS B HUX.

@, not, &

1 (HauBBICIITHIA)




*, /,div, mod, and, shl,

2
shr
+, -, Or, XOor 3
=,<>,<, >, <=,>=,1in 4 (HU3IIN)

[Topsimok neicTBUiA MPU BEIYMCIICHUN 3HAUYCHUS BHIPAKCHUS:

1) BBIUMCIIAIOTCSA 3HAYEHUS B CKOOKAX;

2) BBIYUCHSIOTCS 3HAUCHUS (PYHKIIUH;

3) BBINIOJIHSIETCS] YHAPHBIE Onepaiuu (YyHapHbIA MUHYC — CMEHA 3HaKa);

4) BBITIOHSIOTCA ONIEPALIMM YMHOKEHUS U JIeTIeHUs (B TOM YKCIIE IEJI0YUCICHHOTO
JIEJICHUS] U HAXOXKJICHUSI OCTaTKA OT JIeJICHU);

5) BBITIOJIHAIOTCS OTIEPAIIUU CIOKEHUS U BEIYUTAHHUS.

Bomnpocsr:

* UTo Takoe CTPOKOBBIE JTAHHBIE?

* HazoBuTe OCHOBHBIE OTEpalNU, KOTOPHIE BHITIOIHSIIOTCS CO CTPOKaMU?

* C nomoI111610, Kakoil (PyHKITMK MOKHO MTpeo0pa30oBaTh YMCIOBHIE JAHHBIC B
CTPOKOBBIE?

» HazoBuTe onepanuu B MOPSAKE TPHOPUTETHOCTH UX BBITIOTHEHUS.

III. ITpakTH4yeckas 4acThb.

Ha mponuibix ypokax Mbl y3HaIu, KaKUe Olepaluy OTHOCATCA K JIOTUUECKOMY THITY, a
TaKKe MpaBuia npuMeHeHus oneparuii cpaBuenust B SI1 Pascal ABC. Ceroans Ha
MPaKTUYECKON YaCTH MBI HAITUIIIEM TIPOTPaMMBI, B KOTOPBIX OyIyT MPOU3BOIUTHCS
JIEHUCTBUA HaJl IEPEMEHHBIMU CTPOKOBOTO THIIA.

IIporpammbl paGoThI CO CTPOKaAMH.
1. IIporpamma KOHKaT€HALMH (CIOKEHUS) CTPOK:

Program Concatenacia;
var s,sl,s2: string; //OBBABIIIEM IMIepeMeHHEIe
begin
Writeln ('BreguTe cjoBa');
readln(sl,s2);
s:=Concat(sl, s2);
Writeln ('IlonmyuyeHHOe cJoBO = ',s);
end.

2. Ilporpamma BbIYMCIIEHUS JUIMHBI CTPOKH (KOJIMYECTBO CUMBOJIOB B CTPOKE):

Program DlinaStroki;
var s: string; L:integer; //OBBSABIIIEM MEpPEMEHHEIE



begin
writeln ('BBRemguTe CTpPOKY');
readln (s) ;
L:= Length(s);
Writeln ('’ InmuHa cTpoxku = ' ,L);
end.

3. IIporpamMmma BbIpe3aHHs N CUMBOJIOB M3 CTPOKU S, Ha4yWHas C MO3UIMA 1, C
oMo pyHkuu Copy (s, 1, n):

Program VyrezSimvol;
var s,sl: string; 1i,n:integer; //06BaBIIgEM
rnepeMeHHEBIe
begin
Writeln ('BBeguTe CJIOBO');
readln (sl);
Writeln ('BBegmuTe C KaAKOI'O CHMMBOJIA UM CKOJBKO MX
BBIPE3ATH ') ;
Write('i = '"); read(1i);
Write('n = ') ;read(n);
sl:=Copy(s,i,n); // cmMoTpu pasmes CTaHIAPTHHE IIPOLIEIY PR
1 QyHKLVIM
Writeln ('nomyuyeHHoe cjoBo = ',L);
end.

4. Tlporpamma yaaneHust u3 BBEIEHHON CTPOKH S, TIEPBBIX N CUMBOJIOB.

Program UdalenieSimv;
uses crt;
var s:string;n:integer;
begin
writeln ('BBeauTe CTPOKY UM KOJMUECTBO YIOaJIIEMbBIX
CHMMBOJIOB ') ;
readln (s, n);
delete(s,1,n);
writeln ('mocJye ynmaneHmsa OJydumJiocb - ', S);
end.

5. IIporpaMMa IOHMCKa CUMBOJIa B CTPOKE:
Program PoiskSimvola;
var s,si:string; 1i:integer; f:boolean; //ob6baBiasgeM

rnepeMeHHEIe



begin

writeln ('BBemomuTe CTpPOKy');

readln(s); //CUMTEBaEM CTPOKY

writeln (' BBemmuTe cumpBoga') ;

readln(si) ; //o0bo3HaUYaeM MCKOMBIA CHMMBOJI S1
f:=false; //MBHAYAJIEHO CUMTaeM, 4YTO CHMMBOJIA B

CTPOKE HET
for 1i:=1 to length(s) do
begin //OYHKIIMEN COPY MOPOBEpSeM
coBriamamnT JIui
if copy(s,i,1)= si then f:=true //BrpesaeMmeile CHMBOJEl C
MCKOMBIM
end; //Torga Jgiormyeckas QyHkKImsa f npuMer
3HaveHue true
writeln(f); //BeBomgmMmM pesyJsbTaT

end.

6. IlporpaMMa BBIYMCIICHHS KOJHUYECTBA CJIOB B CTPOKE;

Program KolichSlov;
var s: string;
n,k: integer;

begin
writeln (BBeguTe cCcTpoky ');
readln (s) ;
for n:=1 to length(s) do
begin
if (s[n]='" ") then
k:=k+1;
end;
writeln('B cTpoke',k+1,' cjoB' );

end.

7. Ilporpamma 3amucu cioBa B 00paTHOM MOpsiAKe (IEPEBEPTHII):
Program Perevorot;
var c,cl:string;

i:integer; //OBBSABIIIEM MEepEeMEHHEIE



begin
writeln ('Bregure cJioBO') ;
readln(c);
for i:=length(c) downto 1 do
cl:=cl+copy(c,i,1);
writeln (‘nepesépromn = ’,cl);
end.

Iv. /3
BolyuuTh ornpesiesieHus 3TOT0 ypoKa, 3alucaTh B TETPaIb IPOUEAYpPhl U PYHKIIUU IS
paboTHI CO CTPOKAMHU, 3aIIOMHUTH TPUOPUTET BHITIOTHEHUS OTICPAIINA HAJl TAaHHBIMHU.

V. Bonpocsl Y4eHUKOB.
OTBeThI HA BONPOCHI yUaIIIUXCS.

VI. Utor ypoxka.

[TonBenenue urora ypoka. BeicTaBiieHHE OLIEHOK.

Ha ypoke MbI 1tonyuniu cBeieHus O TOM, KaKue Olepaliii MOYKHO IPOU3BOIUTH CO
ctpokoBbiMU JaHHbIME B SI1 Pascal ABC, a Takxe KakoB MPUOPUTET BHITTOTHEHUS
onepauuil. Tak ke Mbl HalMCaau MPOrpaMMy, B KOTOPOU BBITIOJIHSUIUCH IEVCTBUS HaJl
MIEPEMEHHBIMU CTPOKOBOTO THUIIA.

Ypoxk Ne8. Tema: «Onepatopsl AIl Pascal ABC».

eau ypoka:

- IOMOYb YYaIlIUMCs YCBOUTH MoHsTHE 00 oneparopax B SII Pascal ABC;

- BOCIIUTaHUE UHPOPMAITMOHHON KYJIbTYpPBhl yUalIUXCsl, BHUMATEIHLHOCTH,
aKKypaTHOCTH, TUCHUTUTMHUPOBAHHOCTH, YCUIUYUBOCTH.

- pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, CAMOKOHTPOJISI, YMEHHSI KOHCTIEKTUPOBATh.

Oob0opynoBanmue:
JI0OCKa, KOMIIBIOTEP, KOMIIBIOTEPHAS MTPE3CHTAIIS.

Ilian ypoka:

I. Opr. MOMeHT. (2 MUH)

II. Axktyanuzamus 3HaHUH. (5 MUH)
I[I1. TeopeTnueckas yactb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. J1/3 (2 Mun)

VI. Bonpockl yueHUKOB. (5 MHH)
VII. Utor ypoxka. (2 MuH)

Xoxa ypoka:
I. Opr. MOMEHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIONUX. OOBICHEHHE X0/1a yPOKa.



II. AkTyanu3anusi 3HAHUIA.

Ha nmponuisIx ypokax MblI IIOJTy4YHIIA CBEACHUS O TOM, KAKHE ONEPALIUU MOXKHO
MPOU3BOIUTH cO cTpokoBeIMU AaHHBIMU B SI1 Pascal ABC, a Takyke KakoB IPHOPUTET
BBITIOJIHEHHUS orepanuii. Tak e Mbl HalMcaiy MporpaMmy, B KOTOPOU BBITIOJHSIIIMCH
JEUCTBUS HaJl IEPEMEHHBIMHA CTPOKOBOTO THIIA.

I11. TeopeTuueckas yactb. Onepatopsl AlIl Pascal ABC.

OnepaTop npucBauBaHUAA.

Kak u Bo Bcex si3bIkax nporpammupoBanus, B Pascal ABC umeercs onepamop
NPUCBAUBAHUS.
B HEKOTOpBIX SA3bIKaX, CHMBOJIOM NPUCBAMBAHUS SBJISIETCS 3HAK PABEHCTBA, OJHAKO
JUIS TOTO, YTOOBI HE IMyTaThCs, ONepaTop npucBanuBaHus B [lackane BBITISAUT Tak =
“. OH CILy’KUT JUIsl ONIPEICTICHUSI UJIU TepEoTIpeiesICHUs 3HaUeHUs [TIepeMeHHOM. B
cllydae Nepeonpe/ieleHNs, HOBOE 3HaUeHHE IEPEMEHHOM, 3aIIUCHIBAETCS B TUEUKH C
MMEHEM TIepeoTpeieNiieMOil MepeMEHHOM, a MPEKHEe 3HAUCHUE CTUPACTCS.
Hanpuwmep:

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

Ncxonnoe 3Hauenne nepemenHon a — 1000, koneunoe 1005.

Ycs10BHBINM OnIepaTop.

X0 BBIMOJIHEHUS IPOTPAMMbI MOKET OBITh pa3inuHbIM. Ecniu B 3aaue, B
3aBUCUMOCTH OT KaKOro-JIM0O yCIIOBHS, MOKHO OYJIET ABUTATHCS MO PA3HBIM MYTSIM,
TO aJTOPUTM TaKOM PEUICHUS TAKOM 3a/1a4uM Ha3bIBaeTCs BeTBAIIMMCS. Kak pa3 Takum
OIIEPaTOPOM U SIBJISIETCS ycnosuwili onepamop (1f — ecnu, else - wmHaue) .
Ycnosuwiit onepamop MO3BONSET MPOBEPUTH HEKOTOPOE YCIOBUE, U B 3aBUCUMOCTH OT
PEe3yJbTAaTOB MPOBEPKHU BHITIOIHUTH TO WJIM MHOE JecTBUE. TakuM 00pa3om,
YCJIOBHBIN OMEPATOP - 3TO CPEACTBO BETBICHUS BBIUUCIUTEIBLHOTO MTpolLecca.

VY cnoBHBIN oniepaTop UMEET NOHYI0 U KpAmKY0 (OPMBI.

llonnas gpopma ycnosnoeo onepamopa BHITASIUT CIETYIOIIMM 00pa3oM:

if ycnosue then onepaTopl
else onepaTop?

B kauecTBe YCJIOBUS YKA3bIBACTCA Kakoe-11u00 JIOTHYECKOe BBIPAXCHHUC. Ecan YyCJIIOBHUC
OKa3bIBACTCA UCTUHHBIM, TO BBIIIOJIHACTCA onepaTopl, B IIPOTUBHOM CJIy4ac

BBIMIOJIHSIETCS OIlepaTop? .

Kpamxas ¢opma yCcIIOBHOTO omiepatopa UMEET BHUI:

if ycrnoBme then onepaTop



Ecnu yciioBue oka3bIBa€TCs UCTUHHBIM, TO BBIIOJHAETCS OIIepaTop, B IPOTHBHOM
cilydyae MpOUCXOUT NEPEXO/ K CIEIYIOUIEMY OIlepaTopy MPOrpaMMBbl.

B cnydae koHCTpyKIMM BUIA

if ycnosmuel then
if ycmoBue? then onepatopl
else onepaTop?

else Bcerga OTHOCUTCS K OnmkaiiiieMy npeapiayiieMy onepatopy i £, s KoToporo
BeTKa else emie He yka3aHa. Ecnu B mpenpiaymiem npumepe tpedyercs, 4Toobl else
OTHOCHJIACh K MEPBOMY oreparopy i £, To He0OX0UMO HCIOJIb30BaTh COCTABHOM
orepaTop:

if ycnoemel then omnepaTop
begin

if ycnoeme2 then omneparopl
end
else onepaTop2

CocTaBHOM M MyCTOM ONEepPaTOPHI

Cocmasnoti oniepaTop MpeaHa3HayueH 1Sl 00bEIMHEHHS HECKOJIBKUX OIEepaTopoB B
oauH. OH UMEET BUJL:

begin
onepaTops!
end

n.n
9 o

Omnepatopbl OTAEIAIOTCSA OJIUH OT APYTOro CUMBOJIOM
Kak y>xe roBopusioch BbllE, ClIy>)keOHbIE CIOBa begin (Hauano) u
end (xoHel) , OKAaMIISIFOIINE ONIePaTOPhl, HA3bIBAIOTCS ONEPAMOPHLIMU CKOOKAMU.

Hanpuwmep:
s:=0; p:=1;
for i:=1 to 10 do
begin //OTKpEIBanmas olnepaTopHas CKoOKa
p:=p*i;
:=s+p
end //3akpuBanias ornepaTopHas ckobka

Tak, kak ciryebHoe c10BO end SIBISIETCS 3aKPHIBAIOIIEH ONEPATOPHOM CKOOKOM, OHO
OJIHOBPEMEHHO YKa3bIBAET U KOHEI] MPEbIYIIET0 onepaTopa, IO3TOMY CTaBUTh

nepea HUM cuMBoa " ; " HeoOs3aTenbHO. [lepen end MoxeT craButhes ' ". B aTom



CJIy4ae CYMUTAETCS, YTO MOCIEAHUM ONEpaTOpoM repel end sABISIETCA 1) Cmou
OIIEpaTOP, HE BBIMIOJHSIOIMNA HUKAKUX TEUCTBUK. [lycTOM omepaTop HE CONEPKUT
HUKAKUX JICUCTBUH, MPOCTO B MPOTPaAMMYy TOOABIISETCS JUIITHSIS TOYKA C 3aISITOM.
B ocHOBHOM myCTOM OIepaTop MCMOJIb3yETCs AJIsl IEPEIavn YIPABICHUS B KOHEI
COCTaBHOIO OIleparopa.

OnepaTtop BbIGOpA.

NHuorna tpedyercst ocyIecTBUTh BEIOOP Oo0Jiee ueM U3 ABYX YCiIoBUi. B aToM citydae
IIPUMEHSIETCS] OTIepaTOp MHOXKECTBEHHOT'O BBIOOPA, MO3BOJISIONINKN BEIOPATh U3 CITUCKA
OJ[HO U3 YCIIOBUHU.

Onepamop 6b160pa BHITIOJIHSET OJIHO JSHCTBHE U3 HECKOJIBKUX B 3aBUCUMOCTH OT
3HAYEHMSI HEKOTOPOTO BBIPAKEHUS, Ha3bIBAEMOTO nepekaouamenem. OH UMEET
CIEIYIOIINN BUA;

case nepekJjmouaTesib of
CIMCOK BHIOOpPa 1: onepatopl;
crnmcok BreiObopa N: omepaTopN;
else onepaTopO

end;

[lepexirouaresns NpecTaBiIsAeT cOOON BEIpAXKEHHE MOPSAKOBOTO TUNA (LIEI0TO,
CUMBOJIBHOT'0, MIEPEYMCIMMOTO WM UHTEPBAIBHOTO), & CIUCKH BBIOOpA COIepkKaT
KOHCTaHThI coBMecTuMOro tuma. Kak u B oneparope 1 £, BeTBb else MOXKeET
OTCYTCTBOBATh.

Omneparop case (B cnyuae) paboTaer cieayromumM oopa3om. B criircke BeiOopa
pOBEPSIETCA HA COBNAJEHUE TEKYIIIEEC 3HAYEHUE MEPEKITI0YaTENs U METOK CIIUCKA, U
€CJIM HAJEHO COBMAJEHUE, TO BBINIOJHAETCS ONEPATOP, COOTBETCTBYIOIIUN JTaHHON
CTpOKE cnucKa. Eciu e 3HaueHHE NMEePEKIII0YATEN S HE HAMICHO HU B OJHOM CTPOKE,
TO BBITIOJIHSIETCA ONepaTop else. B ciydae, €ClU BETBb else OTCYTCTBYET,
OIepaTop case HE BBINOJHICT HUKAKUX ACHCTBHI, a yIIpaBJICHHE NEPEeIacTCs
BHEIIHEMY OIIEpaTopy, clenymneMy 3a KoHcTpykuuein CASE.

Cnucoxk BpIOOpa COCTOUT JTUOO0 U3 OJHOM KOHCTAHTHI, IMOO U3 IMarna3oHa 3HAaYeHU I
BHJA a . . b (KOHCTAaHTa a JOJKHA OBITh MEHBITIE KOHCTAHTHI D). MOXKHO TaKke
MEPEUYUCTUTh HECKOJIBKO KOHCTAHT WK IUANa30HOB YEPE3 3aIsATYIO:

case DayOfWeek of
1..5: writeln('Pabouunt geHn') ;
6,7: writeln ('Brxoguon') ;

end;

B cnickax BpIOOpa [uana3oHbl METOK HE JIOJKHBI Iepecekatbesa. Hampumep, B
pe3ynbTaTe BHINOJIHEHUS Cleyouero gparmeHTa:



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

porpaMMa 3aBepIINTCs COOOIIEHNEM 00 OITUOKE:

Oumbka: [lepeceueHye Ouarnas3OHOB METOK B olepaTope case'.
OnepaTop 6e3yc/IOBHOrO nepexoja goto.

Omnepatop 6e3yclIOBHOTO Mepexojia goto HCMOIb3YEeTCs AJId U3MEHEHUs
€CTECTBEHHOU MOCJIeI0BATEIbHOCTH BBITIOJIHEHUS TPOTPAMMBI, U UMEET CJICAYIOIIYIO

(hopmy:

goto mMeTka ComepxmMoe CTPOKM MOXHO
MHTEPIPETUPOBATEL KakK:
nepent k <MeTkKe>

OH nepe1aét BBINOJIHEHUE MPOTPAMMBI K OIIEPATOPY, HOMEYEHHOMY METKOM.

Mertka npeacTasisieT co0oit unenTudurarop. st COBMECTUMOCTH CO CTaHIAPTHBIM
[Tackanem B KayecTBE METKH MOXHO HUCIIOJIH30BATh 1I€JI0€ Yncio 0e3 3Haka. YToOb
MIOMETHUTH OIEPATOpP METKOM, HEOOXOANMO IEPE ONEPaTOPOM yKa3aTh METKY C
NOCJEAYIOMMUM ABoeToureM. @opMaT ONMUCAHUS METKHU:

labell: onepaTop

MeTku JOJKHBI OBITh ONMKUCAHBI B pa3jieiie METOK C UCTIOIb30BAaHUEM CIIYKEOHOTO
ciioBa label:

label 1,2, 3;

Hanpumep, B pe3yJibTaTe BBINOJIHEHUS IPOTPAMMBI:

label 1,2;//MerTkn

begin
i:=6;
2: if i<0 then goto 1,//ycrnoBme nepexozma k MeTke 1
write (i) ; //BEIBOOMM 3BHadYeHue 1
Dec (1) ; //yBenuuuBaemM 1 Ha 1
goto 2; //nepexoqmuM K MeTKe 2
1: //MerTrka 1
end.

Oynet BeIBeZieHO 654321.



MerTtka 10KHA TOMEUaTh OIepaTop B TOM K€ 0JIOKE, B KOTOpOM onucaHa. Henb3ss
IIOMEYaTh OJJHOM METKOI HECKOJIBKO OIEpaTOpPOB. 3alpeliacTcsl U3 BHEIIHENH CTOPOHBI
[IUKJIa IEPEXOAUTH HA METKY BHYTPH LIUKJIA.

Omnepatop 6e3yclIOBHOTO TIepexoa (goto) Hao UCTOIB30BaTh TOIBKO B KpaitHEM
ciydae. [lo kommuecTBy MPUMEHEHH STOTO ONepaTopa CyIsAT O KBaTU(DUKAIIH
IpOrpaMMHUCTa, XOTs BCE e, MHOT/a ero MPUMEHEHHE ObIBaeT onpasaaHo. Hanpumep,
NIPU UCTIOJIF30BaHUU MEHIO B TIpOrpaMMe WK TIPH MTPOBEPKE JAHHBIX MPH BBOJIE UX C
KJIaBUATYPBHI.

[IpuMeHeHrne TUKIIOB B MPOTrpaMMax MO3BOJISIET 00XOIUTHCS 0e3 MPUMEHCHHSI
oreparopa got o BooOIIIe.

Bomnpocsr:

* UTo Ha3bIBAIOT ONEPATOPOM B SI3BIKAX MPOTPAMMUPOBAHUA?

* [lepeuncnute onepatopsl SAIl Pascal ABC?

* Uto Takoe mycToit oneparop?

*YT0 Takoe coCTaBHOM orepaTtop?

* B uém pa3zHuIia MEXAY ONEpaTOpOM NPUCBAUBAHUA U 3HAKOM «PaBHO»?

II1. IIpakTH4yeckas 4acrb.

Ha npouuiom ypoke Bbl ITOTy4HIIM CBEAEHUS O TOM, KaKU€ OIlepaliui MOKHO
IPOU3BOINUTH cO CTpoKoBbIMU JaHHBIMU B SI1 Pascal ABC, a Takxe KakoB MIPUOPUTET
BBITIOJIHEHUS Ollepalui. Tak e Mbl HAMCAJIM IPOrpaMMy, B KOTOPOU BBITIOJIHSIIMCH
NEUCTBUS HAJl IEPEMEHHBIMU CTPOKOBOTO TUIA. Cero/iHs Ha MPAKTUYECKON YaCTH MBI

HAIUIIEM MPOTPpaMMy, B KOTOPO# OyyT y4acTBOBaTh pa3iuuHbie onepaTopsl SI1
Pascal ABC.

1. IIporpamma omnpezaeneHus IHA HEEIH, 10 BBEIEHHOMY HOMEPY:

Program OperatorCase;

var den: integer; //OBBABIIIEM IIEPEMEHHEIE
begin
writeln ('BBemouTe HOMep IOHS Hemeyaum (1..7): '),

readln (den) ;
case den of // OmnepaTop BHOOPA
1..5: writeln ('Paboumm meHb') ;
6,7: writeln ('BexomHom') ;
else writeln ('BBemuTe HnpaBUJIBHO HoOMep nHa!');
end;
end.



2. Ilporpamma cpaBHEHUS BBEACHHBIX Ynce (MoiHas (hopMa yCIOBHOTO OrepaTopa
if):

Program SravChisel;
var a,b: integer ; //OBBSABIIIEM MEpPEMEHHEIE
begin
writeln ('Beenurte 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.

[IporpamMmma, BEIYMCIIAIOIIAS CE30H TOJa 1O BBeAEHHOMY No Mecsna.

Program SezonGoda;

var g:integer;

begin

writeln ('BBegure N mMecsaua') ;
readln (qg) ;

case g of

1,2,12: writeln('3uma');
3..5: writeln('BecHa');
6..8: writeln('JleTo') ;
9..11: writeln('Ocenn');
else

writeln ('Her Takoro mMecsua') ;
end;

end.

[Iporpamma BEIYHCIISAIONIAS PE3YABTAT C TIOMOIIILIO OniepaTopa 6€3yCcI0BHOTO
nepexoga 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);
mZ2: s:=atk;

writeln('s = ',s);
end.

Iv. /3

Boryunts nevictBus Bcex onepatopoB Al Pascal ABC.
V. Bonpocsl y4eHUKOB.

OTBETHI Ha BONPOCHI YUYAIIAXCS.

VI. Utor ypoka.

IlonBenenue urora ypoka. BeicTaBineHue OLIEHOK.
Ha ypoke mb1 ycBousiu onsitue o6 oneparopax B Al Pascal ABC, a Takxke Hanucanu
MporpaMmy, B KOTOPOM y4aCTBOBAJIM PA3JIMYHBIE ONIEPATOPHI.

Ypok Ne9. Tema: «ukisl. UTepanus.».

eau ypoka:

- IOMOYb YYaIIUMCs YCBOUTH MoHsATHE 0 IuK/aax B Il Pascal ABC;

- BOCIIUTaHUE UHPOPMAITMOHHON KYJIBTYpPhI yUalTuXCsl, BHUMATEIHLHOCTH,
AKKypaTHOCTH, TUCIUTIIMHUPOBAHHOCTHU, YCUTUYMBOCTH.

- pa3BUTHE MO3HABATEIIBHBIX HUHTEPECOB, CAMOKOHTPOJISI, YMEHUSI KOHCIIEKTUPOBATb.

OobopynoBanmue:
A0CKa, KOMIIBIOTECP, KOMIIBIOTCPHAA ITPE3CHTALIUA.

I1ian ypoka:

I. Opr. MoMeHT. (2 MUH)

II. Axtyanuzanus 3HaHUH. (5 MUH)
I[I1. TeopeTnueckas yactsb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. J1/3 (2 Mun)

VI. Bonpockl yueHUKOB. (5 MHH)
VII. Utor ypoxka. (2 MuH)



Xoa ypoka:
[. Opr. MOMEHT.
[IpuBercTBHE, TPOBEpKA MPUCYTCTBYIOMUX. OOBICHEHHE X0/1a YPOKA.

II. AKTyanu3anusi 3HAHUM.
Ha npouiom ypoke Bol ycBowiu nousatue 06 onepatopax B SI1 Pascal ABC, a taxxe
HaNMCAJIA POrpaMMy, B KOTOPOH y4aCTBOBAJIM PA3JINYHBIE ONEPATOPHL.

III. Teopernyeckas yacrs. Lukisl. UTepanus.

B GonpmiHCTBE NTpOorpaMm TpeOyeTcsi MHOTOKPAaTHOE IOBTOPEHHUE KAKUX-TO
onepaunid. ECiii H3BECTHO KOJIMYECTBO ATUX MOBTOPEHMI, TO MOKHO HAIIUCaTh
JMHEHHBIN alrOPUTM, 00pabaThIBAIOIIUI MTOCIEeI0BAaTENIbHO BCe 3T omnepanuu. Ho
IIPU 3TOM IIporpamma OyAeT HeolpaBIaHHO OonblIol. B cioyyae ke, korna
KOJIMYECTBO 3TUX IOBTOPEHUI HEM3BECTHO, TO JMHEHHBIN aJITOPUTM IPUMEHUTH
HEBO3MOYKHO.

B takoMm ciydae He0OX0JUMO MPUMEHSTH LIUKIIBI.

Luxn npegHa3HAayYEH I MIOBTOPEHMSI OJJHOU U TOM K€ MOCIEA0BATEIILHOCTH KOMaH I
HEOJHOKPATHO (J10 T€X MOP, ITOKA HE BBINIOJHUTCSA KaKoe-1100 yCIOBUE).

Kaxxioe moBTOpeHue 1IUKIIa HA3bIBAECTCA — Umepayusl.

MK ¢ U3BECTHBIM KOJMYECTBOM MOBTOPEHUMN HA3BIBAIOT YUKIOM C NAPAMEMPOM.
J11 TOro, YTOOBI OPraHU30BaTh LIUKJIIbI, HCIOJB3YIOT CHEIUAIbHBIE ONIEPATOPHI.
Teno nukia B Pascal ABC He MoKeT OBITh IMYCTBIM. JTO CIEIAHO IJIS 3aIUTHI OT
4acTO BCTpeyaroulecs y HAaYMHAIOUIMX OIMOKH, CTaBUTh Mociie do TOUKY C 3alsITOM.

IIuKJ1 c U3BECTHBIM KOJIM4eCcTBOM noBTopeHuu FOR.
Omnepatop nukina for (miis) uMeeT oaHy U3 IBYX GHopMm:

for mepemeHHas:=HauaJIbHOE BHAaueHMe O KOHeUHOe 3HaueHre do
orIepaTop WIA

for nepemMeHHad:=HauaslbHOe 3HadeHMe downto KOHEUHOE 3HaudeHMe
do onepaTop

nja obemx QOpM COOEPXMMOE CTPOK MOXHO MHTEPNPeTUPOBATHb
KakK:

0Jia <rnapaMeTp LUMKJIa>:=<Haud.3Hay> 0O <KOHEeUY.3Hay> BHIIOJIHATDH
<orepaTop>

COI[ep)KI/IMOG TEKCTa OT cJioBa for 10 cioBa Ao BKIHOUYUTEIBHO HA3BIBACTCSA
3A20/106KOM YUKJIA, a OIICPATOP IIOCIIC do - menom UUKITIA. HepeMeHHaﬂ ITIOCJIC CJIOBA
for naseiBaercsa napamvempom yuKid. HapaMeTp OUKJIa, €0 Ha4aJIbHOC 1 KOHCYHOC
SHAUYCHHUA OOJIKHBI IPUHAMJIC)KATh K OJHOMY U TOMY K€, ITIOPAIKOBOMY (LICJIOMy,



CUMBOJIBHOMY, IEPEUNCIUMOMY UJIM UHTEPBAIBHOMY) THITY JAaHHBIX, T.€. IApaMeETP
BBICTYIAET B KAYECTBE CUETUMKA LIMKJIA.

Ecnu B iukie u3MeHsieTcsi npocTasi NeEpeMeHHasi, TO OHa SIBJISETCS apaMeTpoOM
LMKJIA, €CJIA B LIUKJIC U3MEHAETCS IEPEMEHHAS C UHAEKCOM, TO ITapaMeTPOM LUK
ABJISIETCA UHJIEKC 3TOM EPEMEHHOM . B Tere nukia napamerp HUKIIa He TOJKEH
MEHSIThCA.

JUIst LMKJIa ¢ KIIFOYEBBIM CJIOBOM to 3HaYeHHUE NmapaMeTpa HUKJIa NOCIeJ0BAaTENbHO
YBEJIMUMUBACTCS Ha €IMHUILY TIPU KaXKIOM MPOX0KACHUH KA (moBTope). s nukiia
C KIIFOUEBBIM CJI0BOM downto 3HauYeHUE NapaMeTpa HUKIa IPH KaXI0M IIOBTOPE
MOCJIEN0BATEIBbHO YMEHBIIAETCS HA EIUHHUILY.

Ecnu nns nukiia for ... to HavanbHOE 3HaYCHHE EPEMEHHOM 1KKIIa O0JIbIIe
KOHEYHOT0 3HaueHus win i nukia for ... downto HauagbHOE 3HAUCHUE
NEPEMEHHON [IMKJIa MEHBIIIE KOHEYHOTO 3HAUYEHMS, TO TEJIO IIUKIIA HE BBIMOJIHUTCS HU

pasy.

N3MeHeHne nepeMeHHOM-TTapaMeTpa HUKJIa BHYTPH LUKJIA ABJISETCS JJOTHYECKON
owmnOkoil. Hampumep, cneayrouuii pparMeHT co BIOKEHHBIM onepatopoM for

SIBIISICTCS OIITMOOYHBIM:

for i:=1 to 10 do
for i:=1 to 5 do
write (i) ;

LIMKJ ¢ Heu3BeCTHLIM KOoinyecTBOM nnoBTopeHuint WHILE.

B nukie ¢ Hen3BECTHBIM KOJIMYECTBOM MMOBTOPEHU BMECTO CUETUMKA IIUKIIA
HCIIOJIB3YETCs YCIIOBUE BBIXO1A U3 LIUKJIA.
Omneparop nukia while uMeeT ClieIyIomny Gopmy:

while ycioBue do orepaTop // 3Ty CTPOKY MOXHO
VHTEPNIPeTUPOBAThL KakK:
IIOKAa BBHIIOJIHSIETCSsI <YCJIOBME> BEHIIOJIHATE <olepaTop>

YcyioBrme MPECTaBIsET cOO0M BRIPAKEHNE JIOTHIECKOTO THUIIA M MOXKET ObITh
MPOCTHIM, C UCIIOJIb30BAHUEM OIEepaLil OTHOIIEHHUS (<, >, <=, >=, = <>), U
COCTaBHBIM C UCIOJIb30BAHUEM JIOTUYECKUX onepauuid (‘u’, 'unn’).

Omneparop nociie do Ha3bIBAETCS MeloM YUKIA.

[lepen xaxx10u UTepanren HUKIIa yCIOBUE ITPOBEPSIETCS, U €CIU OHO UCTUHHO, TO
BBITIOJIHSAETCS TEJO LUK, B IPOTUBHOM CIIy4Yae MPOUCXOAUT BbIXO/ U3 IIUKJIA.

Ecan yciaoesue BCCrja OKa3bIBaACTCA NCTUHHBIM, TO MOXKCT HpOH3OI>'ITH 3ayuxKiusarue.



while 2>1 do
write (1) ;

J11st BBIXO/1a U3 3alIMKIIMBILIEHUCS POTPAMMBbI, MOYKHO MCIOJIb30BaTh KOMOMHAIIMIO
knasuin Ctrl-F2 wim xaonky Stop.

[ukn WHILE siBnsieTcs HUKIOM € IPEAYCIOBUEM, T.€. CHaYalla IPOBEPSIETCS YCIOBUE
LAKJAa U TOJIBKO B TOM CIIy4ae, €CJIM OHO HCTUHHO, BBIIIOJIHAETCS TEIO [UKJIA.

[IukJ/1 c Hen3BeCTHBIM KOin4ecTBOM nNoBTOpeHul REPEAT.
Omneparop 1ukiIa repeat uMeeT ciaeayromyo Gopmy:

repeat omnepatope until ycioBue // BTy CTPOKY MOXHO
[IOHVMMATh KakK:

NIOBTOPSATE < OII€paTOpPLHl > OO TeX IOp, IIOKa He BHIIOJHUTCA <
yCcJioBUE >

B otnnume ot nukiia while, yciaoBue BBIUUCIAETCS MOCIE OYEPENHON UTEPALIUT
[IUKJIa, U €CJIM OHO UCTHMHHO, TO MPOUCXOIUT BbIXOJ U3 LKKIIA. Takum 0Opasom,
orneparopbl, 00pa3yrolMe TEJNO HUKIIA oneparopa repeat, BBIIOIHAIOTCS MO
KpallHeW Mepe OJUH pa3.

Ecan ycioeue BCCTrAa OKA3bIBACTCA JIOKHBIM, TO MOJKCT HpOPIBOfITPI 3ayuKIUuBaHuUe.

repeat
write(1l) ;
until 2=1;

JI71st BBIXOJ1a U3 3aLMKIIMBIIICICS TPOrpaMMbl, MOXKHO MCIIOJIb30BaTh KOMOWHAIINIO
kiaaui Ctrl-F2 wmu kHomky Stop.

Huxn REPEAT siBiisieTcst HMKIJIOM € MMOCTYCJIOBUEM, T.€. CHayaja BBIOJIHSIETCS TEJIO
LAKJIA, 3aTEM IPOBEPSIETCS YCIOBUE LIMKJIA U 10 TEX IMOP MTOKA OHO HE BBITIOJHUTCS,
(T.€. IOKa yCIIOBUE JIOKHO) UK OyAET MOBTOPSITHCS. M3-3a TOrO, 4TO B IIUKIIAX 3TOTO
THUIIA BBIMIOJIHEHHUE ITUKJIA TPOUCXOIUT PaHbIIIEe MPOBEPKH YCIOBUSI, B HUX ObIBaET
TPYIHO HaTH omKOKku. [loaTOMy mIpeanoUTUTEIHbHEE UCTIOIB30BaTh IIUKIIBI C
MpEeayCIOBUEM, TEM 00JIee, YTO UMM BCETJIa MOKHO 3aMEHHUThH IUKJIbI C TTIOCTYCIIOBUEM.

Bonpocsr:

* Uto HassiBatoT nukiaom? C nocrycinoBueM? C npegyciaoBuemM?
* B kakoM cirydae onpaBJaHO PUMEHEHUE HUKIIOB?

 Kakuie Buibl HUKIIOB BbI 3HaeTe?

* UTO Takoe 3alMKIMBAaHUE U KOT'1a OHO MOXET BO3HUKHYTh?

II1. IIpakTH4yeckas 4acrb.



Ha mpomiom ypoke Bol ycBown noustue 06 onepatopax B Sl Pascal ABC, a taxxe
Hanucajlu NporpaMmmy, B KOTOPO y4aCTBOBAJIM Pa3IMUHbIC onepaTopbl. CeroHs Mbl
paccMOTpUM Ha npakTuke npuMmenenue nukios B SI1 Pascal ABC.

1. TlporpamMma BBIYHCIICHHS CYMMBI 4hcel KpaTHBIX 3, B Auamnaszone 0...100, ¢

IOMOIIBIO IIMKJIA fOr:
Program Summ3;
var s,i:integer; //OBBABIIIEM MIE€PEMEHHEIE
begin
for i:=1 to 100 do //zamaém mgmanazoH or 0 mo 100
if i mod 3 0 then //Haxommm umcia kKpaTHEBE 3
write(i:3);
writeln () ;

begin

s:=0;

for 1:=1 to 100 do

1f 1 mod 3 = 0 then

s:=s+1i; //HaxomuMm CyMMy UMCEJI KPAaTHBEX 3
end;

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

2. Ilporpamma BBIYHCIICHUS CYMMBI HEUETHBIX YHCEIN ITOCICI0BATEILHOCTH
ot 0 1o 100, ¢ moMoIIbIO IUKJIA repeat.

Program SumChet;

var i,s:integer; // 1-mMHOeKc,S—-HaKOIOUTEJIEL CYMMEl
begin 1:=0; s:=0; //oBHyHmeHMEe MCXOIOHEIX SBHAYEHMI 1,5
repeat //omeparop IMKJIA TOBTOPA

1 :=142; //HaxoxmeHue UYETHEX MHIEKCOB.
S:=s+1i; {T.K. MHIEKCE [NOCIENOBATEILHOCTI COOTBETCTBYIOT

BHAUEHMSIM WiICEJI, TO K HPpenpmymeMy 3HauveHvro s’ npubariigeM 3Ha4YeHMsS
YETHEIX MHIIEKCOB }

until 1>99; //ycrmoBme BrIxOma M3 LMKJIA

writeln('s="',s); //BrBOO pe3ysbTaTa
end.

3. Hamuiem nporpaMmy HaXOXJEHUS CYMMbl HEUETHBIX YHCE
nocaenoBaresbHocTH OoT 0 10 100, ¢ momMombio MKIa while.

Program SumChetl;
var i,s:integer; // 1-mMHOeKc,S—-HaKOOUTEJIE CYMME
begin 1:=0; s:=0; //oBHyNeHMEe MCXOIOHBEIX SBHAYEeHuil 1,S

while 1<100 do //omepaTop Lmkja HOBTOpA C YCJIOBMEM
BEIXOHA M3 HEI'O



begin
1 :=1i+2; //HaxoxmgeHue UETHEX MHIEKCOB.
:=s+1; //BHUMCIIEHUE CYMMEI
end;
writeln('s="',s); //BeBom pes3yabTaTa
end.

4, HamnuiieMm Ty e MporpaMMy HaXOXIACHHUS CYMMbl HCUCTHBIX YHCE
nocieqoBatepbHOCTH OT O 10 100, ¢ moMoIbIo IUKIIA for.

Program SumChet3;

var i,s:integer; // 1-MHIEKC, S—HAaKOIMUTEJIb CYMMEI
begin :=0;
for i:=0 to 100 do

begin
s:=s+i; / /BEHIUMCJIEHUE CYyMMEI
i:=1i+1;

end;

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

end.
V. /3

Nmethb nousiTe 0 MKiIax. Belyunth opMat opranuzanuu Bcex BUI0B LUKIOB Il
Pascal ABC.

V. Bonipocsl Y4eHUKOB.
OTBETHI HA BOMPOCHI yUaIIUXCS.

VI. Utor ypoka.
Ilonsenenne urora ypoka. BeicTaBineHue OL[EHOK.
Ha ypoke MbI paccmoTpenu Ha nipaktuke npuMmenenue ko B SI1 Pascal ABC.

Ypok Nel0. Tema: «ByiokeHHbI€ IUKJIbD.

eau ypoka:

- IOMOYb YYalllUMCsl YCBOUTD MOHSATHE O BIIOkKEHHBIX LMKJax B AIl Pascal ABC;

- BOCIIUTaHHE MH()OPMALIMOHHON KYJIbTYpPbI YUaIllUXCsl, BHUMATEIbHOCTH,
AKKYpaTHOCTH, JUCLUIUIMHUPOBAHHOCTH, YCUIUUBOCTH.

- pa3BUTHE I1I03HABATEIBHBIX UHTEPECOB, CAMOKOHTPOJISI, YMEHUSI KOHCIIEKTUPOBATb.

Oob6opynoBanmue:
JIOCKa, KOMIIBIOTEP, KOMIIBIOTEPHAS TPE3EHTALIUS.

ILnan ypoka:
I. Opr. MoMeHT. (2 MuH)



II. Axktyanuzanus 3HaHUH. (5 MUH)
III. TeopeTnueckas yactsb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 Mun)
V. J1/3 (2 Mun)

V1. Bonipockl yueHHUKOB. (5 MUH)
VII. Utor ypoka. (2 muH)

Xox ypoka:
[. Opr. MOMEHT.

[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a YPOKA.

II. AkTyanu3anusi 3HAHUI.
Ha nponutom ypoke Mbl pacCMOTpeIn Ha pakTUke npumeHeHue nukiioB B SI1 Pascal
ABC.

II1. Teoperuyeckast 4acrb.
BJ102XeHHbIe IIUKJIbI.

[{uKI1b1 MOTYT OBITH HPOCMbLMU WU 8710#CeHHbIMU (ITUKIT B IIUKJIIE).
Hanpuwmep:

Program VCicl;

var i,Jj:integer;
begin
for i:=1 to 5 do
begin
writeln;

for j:=10 to 13 do
write('i=",1," 3=",73);
end;
readln;
end.
Jsg nukna for i:=1 to 5 do TenoMm HUKJIa SBISETCS:
begin for 3:=10 to 13 do
write(' i="', 41, ', =", 3);
writeln;
end;
DTOT UMK SBJSETCS BHEIIHUM, 110 OTHOIICHUIO K HEMY BHYTPEHHUM OYET ITUKII:

for j:=10 to 13 do crtemom write (' i ="', i, J =", J);

Paz6epém paboTy mporpaMmebl, C 6102#CEHHbIM TTAKIIOM.
CHauana mporpaMma ¥ HaYWHAET BBINOJHSITH BHEIIIHUN 1TUKII: IPUCBAUBAaET 1=1,



3aTEM TIEPEXOIUT K €10 TEITY, a 3/I€Ch BCTPEYACT BHYTPEHHUI LIUKJT U [IPUCBAUBACT ]
3HayeHue 10, MOCJIe YEero BhIMOJIHAET TEJIO BHYTPEHHETO IMKJIA, T.€. BBIBOAUT HA
skpaH 1=1, j=10. Tak KaK BHYTPEHHUM LIUKJI €IlI¢ HE OKOHYEH, TO MAIlIMHA
IIPOJIOJKAET €0 BBIMOJHATH, T.C. IPUCBaNBaeT j 3HaueHHe 11 U 100aBIsSeT K yKe
BBIBEJICHHOU CTpoke i=1, j=11.

3aMeTuM, 4TO ONepaTop write OTiIrMYaeTcs OT orneparopa writeln TeM, 4TO OH
HE HAYMHACT BBIBOJ C HOBOM CTPOKH, a MPOJOJDKACT MUCATh B TOM K€ CTPOKE, T.C.
[10CJI€ BTOPOT'O BBHINIOJIHEHUS] BHYTPEHHETO [IMKJIA Ha DKPaHE MMOSBUTCS

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

[IporpamMmma mpoOAOJKUT BBITIOJHEHUE BHYTPEHHETO LIMKIIA, U, KOTJa OH
3aKOHYHUTCA (BBIMOJIHUTCS 1t § = 10,11,12, 13), Ha sKpaHe OyAeT CTpoKa

i=13J=101i=1 jJ=111i=1 3 =12 i =1 7 = 13.

BHyTpeHHMI THUKJ 3aKOHYUATCS, OJHAKO TEJIO BHEIIHETO [HUKJIA €IIE HE 3aKOHYH-
JIOCh, TTIOATOMY BBITIOJIHSIETCS ONEPATOP writeln, KOTOPBIN MEPEBOJAUT KypCcOp Ha
HOBYIO CTpOKY. [locne 3Toro Tesno BHENHEro NHUKJIa 3aKOHYUTCS, HO CaM IIAKJI
oTpaboTaj ToJbko g 1 = 1. [loaTOMY BHENIHUI ITUKII IPOAOIIKUT PadoTy,
IIPUCBOMB 1: =2 M BHOBb HA4aB BBINIOJIHEHUE CBOETO Teja. BCTpeTuB BHYTpEHHUI
HUKJI J, HA 3KPaH C HOBOM CTPOKM BbIBeIETCA: i=2, =10, 3aTE€M K 3TOM CTPOKE
nob6aButcs 1=2, J=11H T.1., IOKa HE 3aKOHYUTCS BHYTPESHHHUM ITUKIL.
Takum 00pa3om, BHEINTHUN UK, U3MEHSS MHJIEKC 1 OT 1 J10 5, 3aCTaBUT KaXKIbIH

Pa3 BBIMOJIHITHCS MOTHOCTHIO BHYTPEHHUN IIUKII, U B pe3yJIbTaTe pabOThI MPOrpaMMBbl
Ha DKpaHe MOsABUTCH:

i=1, §=10 i=1, §=1114=1, =12 i=1, =13
i=2, §=10 i=1, §=1114=1, =12 i=1, =13
i=3, 3=10 i=1, §=1114=1, =12 i=1, =13
i=4, §=10 i=1, §=1114=1, =12 i=1, =13
i=5, 3=10 i=1, 4=111i=1, §=12 i=1, =13

BxraapiBath MUKIIBI APYT B IPyra MOKHO CKOJIBKO YTOJHO pa3, HE0OX0AUMO
JIAIIb IOMHUTB, YTO KOJIMYECTBO BBIITOJIHEHUN CAMOT0 BHYTPEHHETO Teja UUKIA IIpU
»TOM OyJET pacTu B TeOMETpUYEeCcKOi nporpeccun. Hampumep:

for i:=1 to 9 do
for j:=1 to 9 do
for k:=1 to 9 do
writeln (i, j, k)

JaeT CTONOMK 1udp:
111 112 113 114 .. 119

121 122 123 124 .. 129

211 212 213 214 .. 219

991 992 993 994 .. 999



yTo coctasisieT 1000 ctpouek.

Bonpocsr:

» Kakue BU/IbI IIUKJIOB BBl 3HAETE?

* UTo HaA3BIBAIOT BJIIOKEHHBIM [IUKIOM?

* CKOJIbKO MOYKET OBITh YPOBHEH BIIOKEHUS ITUKIIOB?
* B 4éM oTiMuKe NpOCTHIX [IUKIIOB OT BJIOKEHHBIX?

III. ITpakTH4yeckas 4acThb.

Ha nponutom ypoke Mbl paccMOTpelnu Ha npakTuke npumeHeHne nukioB B SAI1 Pascal
ABC.

CerojiHst MBI paCCMOTPHUM Ha MPAaKTUKE MPUMEHEHHE BIIOKEeHHBIX 1IKJI0B B Al Pascal

ABC.

1. HporpaMMa HarjsiaAHO ITIOKa3bIBaromiast pa60Ty BJIOXXCHHBIX ITHKJIOB:

Program VlozCicly;
var x,y:integer;

begin
for x:=1 to 2 do
for y:=1 to 4 do
begin
writeln('x=',x," y=',vy);
end;
readln;
end.

2. Tlporpamma BBIUHCIISIONIAS CYMMY BCEX YHCEN IOCIIeI0BaTeIbHOCTH OT 0 710
100, ¢ TOMOIILIO BJIOKEHHBIX ITMKJIOB:

Program SummDvuznach; // CymMa BCex umMcesl MOCJTEeNOBATEJILHOCTU OT
0 mo 100
var s: real; 1,]J:integer;

begin
s := 0y
for i:=1 to 99 do
s = s + 1i;
for j:=1 to 99 do
write(j:3);
writeln;
writeln (' Cymma Bcex umcest or O mo 100 = ',s);

end.



IV. A/3.
Pa3o0patbcest ¢ moHMMaHuEeM pabOThl IPOTPAMMBI C BJIOKEHHBIMU ITUKIAMH.

V. Bonpocsl Y4eHUKOB.
OTBeThI HA BONPOCHI yUaIIUXCS.

VI. Uror ypoka.

IlogBeneHue urora ypoka. BeicTaBieHue OLICHOK.

Ha ypoke MBI pacCMOTpUM Ha NPAKTUKE IPUMEHEHNE BIIOKEHHBIX TUKJIIOB B 11
Pascal ABC.

Ypok Nell. Tema: «Ilpouenyps! u pynkuuu B Al Iackauas. Pekypcus».

esu ypoka:

- IOMOYb YYalllUMCs YCBOUTD MOHATHUSA 0 npoueaypax u pynkusax B All Pascal ABC;
- BOCIIUTAaHHE NH(POPMALMOHHON KYJIbTYpbl y4aluXCsl, BHUMATEIbHOCTH,
AKKypaTHOCTH, TUCIUIIIMHUPOBAHHOCTH, YCUIIUBOCTH.

- Pa3BUTHE MO3HABATEIIBHBIX NHTEPECOB, CAMOKOHTPOJIS, YMEHHUS KOHCIIEKTUPOBATb.

Oob6opynoBanmue:
A0CKa, KOMIIBIOTCP, KOMIIBIOTCPHAA IIPE3CHTALIUA.

I1nan ypoka:

I. Opr. momeHT. (1 MuH)

II. Axtyanu3zanus 3HaHUH. (5 MUH)
II1. TeopeTuueckas yactb. (10 MuH)
IV. Ilpaktuueckas yactb. (17 MuH)
V. J1/3 (2 mun)

VI. Bonpock! yueHUKOB. (5 MUH)
VII. Utor ypoxka. (2 MuH)

Xox ypoka:
I. Opr. MmoMeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a yPOKa.

II. AkTtyanu3anusi 3HAHUIA.
Ha nponuiom ypoke MbI pacCMOTPENH Ha IPAKTUKE IPUMEHEHUE BIOKEHHBIX LIMKIIOB

B SII Pascal ABC.
II1. Teoperuyeckast 4acTb.

[Ipoueaypsl u pynkuuu B All [lackaab. PeKypcus.

[IpakTruecku BO BceX OOJIBIIMX MPOTpaMMax, BCTPEUAIOTCS TPYIIbl OIMHAKOBBIX
KOMaH]1, KOTOPbIE BBIMOJIHAOTCSA MHOTO pa3. s Toro, 4ro0s! yIpoCcTUTh BUA



MporpamMMbl, HA0OpaM TaKMX KOMAaH]I TPUCBANBAIOT UMEHA U KOT/1a TpedyeTcs,
BBITIOJTHATH 3TU TPYIIBI KOMaHI, YKa3bIBAIOT TOJIBKO WX UMEHA (BBI3BIBAIOT 11O
uMeHH). Takue Tpynibl KOMaH Tl Ha3bIBAIOT (YHKYUAMU UITH NPpoYeoypamu
(noonpozpammamu).

@yuxyusmu HA3BIBAIOT TAKUE TPYIIHI KOMaH, KOTOPBIC MPHU CBOEM BBHITIOJTHEHUN
IIPOU3BOAT KaKHe-TMO0O0 BRIYMCICHUS M COOTBETCTBEHHO BO3BPAIIAIOT KaKOE-TO
3Ha4YCHUE (BBIYUCIISET CUHYC, KOPEeHb, MOOYIb YUCIA, OUHY CIPOKU Y T.11.).
IIpoyedypamu Ha3BIBAIOT KaKHe-THOO0 NEUCTBUS, KOTOPHIC BHITIOIHICT MPOTrpaMmMa
(ouuwgaem sxpan, cuumvieaem Oanmvle ¢ KiagUAMypbl, GbIEOOUM OAHHbLE HA IKPAH,
yoansem cUMBOJIbl U3 CMPOKU U T.11.).

Bce mpoueayps! u GyHKIUH JETSATCS HA ABE TPYIIIHL:

cmanoapmubsle U noav3osamenbckue (Co3aBaeMble pa3padOTUUKOM IPOTPaMMBbl).
CraHapTHbI€, BXOJST B COCTaB A3bIKA U BBI3BIBAIOTCS JIJIS1 BBITIOJHEHUS 110 CBOEMY
uMeHu. [Ipouenypa unu GyHKIMS MpeacTaBiaseT coO0M MOCIeq0BaTEIbHOCTD
OTIepaTOPOB, KOTOPAst UMEET UMsl, CIIUCOK IMapaMeTPOB M MOXKET ObITh BbI3BaHA U3
Pa3IUYHBIX YaCTEH MPOTPAMMBI.

N nmpouenypa, u GyHKIMS T0KHA UMETh COOCTBEHHOE UMSI M MOKET COJIEPKATh
IPOU3BOJIBHOE YHCIIO OIIEPATOPOB U AK€ BHYTPEHHHUX Mpouenyp u pyHkiuii. JIirodas
UCIOJIb3yeMasi B IpOrpaMme Mporeaypa wik QyHKIUs JOJKHA ObITh TPEABAPUTEIHHO
OIHCaHa B pa3iesie ONUCaHU.

[Tponenypsl u GyHKIMHU, CO3/IaBaEMbIE pa3padOTIMKOM MTPOTPAMMBbI, JTOJKHBI
COOTBETCTBOBATH CIIEIYIOIIEMY BHULY.

Onucanue npouenypsl:

procedure umMs (COMCOK QOPMAJIbHEIX [IapaMeTpOB) ;
pasmes ONMCaHUM
begin
OIepPaTOPEH
end;

Onucanue QyHKIMM:

function mmMsa (crmMcok GOpPMAaNIBHEIX TaPaMETPORB) : TUII BO3BPAIAEMOTO
SHAUEHUI;
pasmes ONMCaHUM
begin
orepaTopPH
end;

OmnepaTopsl MOAIPOrPAMMbI, OKaHMIIEHHBIE ONlepaTOPHBIMHU CKOOKaMu begin ...
end, Ha3bIBAIOTCS MeI0M ITOU MOAITPOTPAMMBL.

Pexypcus — 3TO TakOW METOJ OpTaHM3aIuu PadOThl MOAMPOTPAMMEI, TPU
KOTOpPOM 3Ta moamporpamma (mpouenypa wid (yHKIHUS) B XOJI€ €€ BBITOJHEHUS
oOparaercst cama k cebe (T.e. BRI30B METOJIa M3 TeJla cCaMOro Metoja). PexypcruBHbBIN
CTWJIb IPOrPAMMUPOBAHMS JOBOJBHO (D PEeKTeH, HO HE OYeHb dPPEKTUBEH, C TOUKU



3pEHHs PacxoJOBaHUs PECypcoB KOMIIbIOTeEpa. IIpuMeHeHne pekypcuu yBEIUYUBAET
BpEMS HCIIOJHEHHS IPOrpaMMBbI M TpeOyeT 3HaYUTENbHOT0 00bEMa namsaTH. B cBs3u ¢
3TUM, NPEINOUYTUTEILHEE UCIIOIB30BATh HE PEKYPCHUIO, a UTEPALIUIO.

B pexypcHUBHBIX aJlrOpUTMax HEOOXOIUMO MpEeayCMaTpuBaTh YCIOBUE 3aBEpPUICHUS
mpoliecca, T.€. Korja BbI30Ba 0OJIbIIE HE MPOUCXOIUT.

[IpuMepoM  pEeKypCHBHOTO  aJllfOPUTMa, SBJSETCS IPOTrpaMMa  BBIYHCIISIONIAS
dakropuan uyucia N.

Program Factorial;

var n:integer;

function f(x:integer) :real; //onpenensem Oy HKLIMIO f
obpamanimyncsd,

begin //K OpenenymeMy S3HadeHMo CAaMOi
cebsd,

if x =1 then f:= 1 else f:= x * f£(x-1);//ia BeMMCIICHIT CBOEI'O

3HAYEHMST
end;
begin
writeln ('Beemure umcyo N (N=1..170)"'); / /oy N>170
BOBHUKAET
readln (n) ; // omuodka « BemnecrBeHHoe nepenojiHeHne »
writeln ('®axkTopman N!=',f(n));
end.
Bomnpocsr:

* Yto Ha3bIBaloT npoueaypou B AI1?

* Uto HazwiBatoT ¢yHkuueit B SI17

* B uém paznauiia mexy nporeaypoit u pynxiueit B AI17?
* Uro Ha3wBaroT pexkypcueii B AI1?

II1. IIpakTH4yeckas 4acrb.

Ha nponiom ypoke Mbl pacCMOTpPEIIHM Ha MPAKTUKE TPUMEHEHHE BIOKEHHBIX IIUKJIOB
B SII Pascal ABC. Ceroaust Ha IpakTUYECKOM YaCTH MbI HAHUIIIEM MPOTPaAMMY, C
UCIIOJIb30BaHUEM MPOIIEYPHI.

[IporpaMma BBITIOJHSIOMIAS TPOLEAYPHI C YUCITAMH:

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 Db);
writeln(a,' mod ',b,' = ',a mod Db);
end;
begin

Operations (5,3);

writeln;

Operations (7,4);
end.

[Iporpamma onpenensrorias N-oe 4ucio nociaegoBaTeabHocTd GrOoHaYYH, C
MTOMOIIBI0 PEKYPCUBHOMN (DYHKITUU:

Program FibonachiRekursia;

var n:byte;

function F (k:byte) :integer;

begin

1f k<2 then F:=1 else F:=F(k-1)+F(k-2); {pexypCHUBHHEMI
BLIZOB }

end;

begin

write ('BBenouTe HOMep umcia duboHauum ') ;

readln (N) ;

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

readln

end.



IV. /3

Pazobpatbes ¢ moHsaTHeM npolenypa, GyHKIUS U PEKYPCHUSL.
V. Bonipocsl y4eHUKOB.

OTBeTHI HA BOITPOCHI YHAIIIUXCH.

VI. Uror ypoka.
Ilonsenenue urora ypoka. BeicTaBineHue OL[EHOK.
Ha ypoke Mbl ycBousin oHsTHS 0 nporeaypax u pynkuusix 8 Al Pascal ABC.

Ypok Nel2. Tema: «CrangapTHble poueyphl U QYHKIIUN».

eau ypoka:

- IOMOYb YYAIIUMCS YCBOUTD MOHATHE O CTAHIAPTHBIX Iporeaypax u ¢yHkiusx B Al1
Pascal ABC;

- BOCIIUTaHUE UH(POPMAITMOHHON KYJIBTYpPbl yUalIuXCsl, BHUMATEIHLHOCTH,
aKKypaTHOCTH, TUCHUILTMHUPOBAHHOCTH, YCUIUYHUBOCTH.

- pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, CAMOKOHTPOJISI, YMEHHSI KOHCTIEKTUPOBATh.

Oob6opynoBanmue:
JTIOCKa, KOMIIBIOTEP, KOMIIBIOTEPHAS TTPE3CHTAITHS.

I1nan ypoka:

I. Opr. MoMeHT. (2 MUH)

II. Aktyanuzanus 3HaHUH. (5 MUH)
III. TeopeTuyeckas yactsb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. J1/3 (2 Mun)

VI. Bonpockl y4eHUKOB. (5 MHH)
VII. Utor ypoxka. (2 MuH)

Xoxa ypoka:
I. Opr. MmoMeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a yPOKa.

II. AkTtyanu3anusi 3HAHUIA.
Ha npoiiiom ypoke Mbl yCBOWIIM MOHATHA 0 nipoueaypax u gynkuusix 8 Al Pascal
ABC.

III. Teopernveckasi yacTb. CTaHgapTHBIE NPOLEAYPHI U QYHKIIUN.

IIpu padote ¢ paznuuHbiMu TUNamMu JaHHbiX B AI1 [Tackanb nMeroTCs cTaHAapTHBIE
OpoLEeaypbl U (PYHKIUU AJI PA3HBIX TUIOB JAHHBIX, IPEICTABICHHbBIE HUXKE.



1. O6uMe cTaHAApTHBIE NpoLeAypbl U YHKIUU.

Uma un Mpoueaypa Tunbl Tun DeiictBne
napamertpbl wnmu napameTpos BO3BpaLLaemoro
$yHKUMA 3Ha4YeHusA
Read(a,b,...) |npoueaypa ||a,b - BBOJIUT 3HAYCHUS C KIaBUATYPHI B
MepEMEHHBIC [epEeMEHHBIE &, D ...
YHCIOBOrO WU
THUIA string
Write(a,b,..) |npoueaypa ||a,b,c - BBIBOJUT 3HAYCHMS &, L ... B OKHO
BBIPKCHHUS BBIBOJIA
YHUCIIOBOTO TUIIA
WM string
Readln(a,b,.) |[npoueaypa ||a,b,c - BBOJIUT 3HAYEHHS C KIaBUATYPHI B
MIEPEMEHHBIE [EpEMEHHBIC &, D ..., U IepEeBOAUT
IIPOCTOTO TUTIA Kypcop Ha CIEAYIOUIYIO CTPOKY.
WJIU THUIIA
string
Writeln(a,b, .)|npoueaypa ||a,b,c - BEIBOJIUT 3HAYEHHUS &, D ... B OKHO
BBIPKCHHUS BBIBOJIA U OCYIIIECTBIISET IEPEXO0/T
IIPOCTOTO THUIIA, Ha cleayrouryto ctpoky. Ecnu
TUIA string apaMeTpbl IPOLEIYphl HE
WU yKa3aTeNn YKa3aHbl, TO BBITTOJIHSIET TOJIBKO
Mepexo/] Ha CIETYIOIIYIO CTPOKY.
Abs (x) dyHKUMA x - integer, |coBnagaer c TMNOM |[BO3BpalIaeT aOCOIFOTHOE
real napameTpa 3HaYeHNe (MOIYIh) X
Sqr (x) dYHKUMA X -integer, |[coBnagaercTMNOM (BO3BpalIacT KBaapar X
real napameTpa
Sgrt (x) byHKUMA x-real, coBnagaet € TUNOM |[BO3BPALIAET KBaJAPATHbIM KOPEHb
napameTpa U3 X
Sin (x) byHKLMA x-real, CoBMajaeT C TUMOM |[BO3BpAaILla€T CUHYC X
napameTpa
Cos (x) byHKUMA X -real, COBMNajaeT C TMNOM |[BO3BpaIIaeT KOCUHYC X
napametpa
Arctan (x) byHKUmA x-real, COBMagaeT C TUMOM |[BO3BPAILAET APKTAHIEHC X
napameTpa
Power (x,y) Hd)yHKu,Mﬂ Hx, y-real eral HBosBpamaeT X B CTEIEHU Y
Round (x) dyHKUMA x-real integer BO3BpalIaeT Pe3yiabTar
OKPYTJICHUS X JI0 OJIMKaIero
LEJIOTO
‘Int (%) Hd)yHKLI,MH Hx -real eral HBOSBpaHIaCT LIEJIYIO YacTh X
‘Frac (%) Hd)yHKu,Mﬂ Hx -real Hreal HBO3BpamaeT JIPOOHYIO 9acTh X
Ord (x) byHKUmA X - HOPAAKOBOro |[integer BO3BpallaeT HOMEP 3HAYCHUS
TUIIA MOPSITIKOBOTO TUTIA (CHIMBOJIA)
‘Chr (x) Hd)yHKLI,MH Hx -integer HChaf HBOSBpaHIaCT CHUMBOJI C KOAOM X
Odd (x) byHKUMA x -integer |poolean BO3Bparaer True, eciim X -
HedeTHoe, U False B
[POTUBHOM CIIy4ae
Inc (x) npoueaypa ||X - HOPSIAKOBOTO YBenmnuuBaeT X Ha |
THIIA
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Dec (x) npoueaypa ||xX - HOPSIAKOBOTO YMeHbImaeT X Ha 1
THIA
Inc(x,n) npoueaypa |(|x - HOpsSIAKOBOIO YBeIM4YMBaeT X Ha N
THIIA,
n - LeJoro THUIa
Dec (x,n) npoueaypa |(|x - HOpsSIAKOBOIO 'YMEHbIIaeT X Ha N
THIIA,
n - LEeJIoro TUIa
Pred (x) byHKUMA X - IOPSAKOBOTO ||COBNAaAaeT C TMNOM [[BO3BpAIACT MPEAbITyIee
THUIIA napameTtpa SHAYCHUC IMOPAAKOBOI'O THUIIA
Succ (x) dYHKUMA X - IOPSAIKOBOTO ||COBNAZAeT C TUNOM |[BO3BPALLAET CAEAYIOLIEe
THIIA napameTpa 3HAUYCHUE MOPSIAKOBOIO TUIIA
Random (x) dyHKUMA X -integer integer BO3BpalIacT CIy4yaHOE LIEJIOE B
nmuamnazone ot 0 1o x—1
Random bYHKLMA real BO3BPALIAET CIIy4alHOE
BelllecTBeHHOE B auama3one [0..1)

2. CraHjapTHble npoueAypbl U QYHKIMH AJIA paGOThI CO CTPOKAMM

Uma n napamertpsl || Mpoueay Tunbi Twun Bo3Bpa- DeiictBne
pa unu napameTtpos waemoro
$yHKuMA 3HayYeHus
Length (s) byHKUMA ||s - string integer BO3BPALLAET JJIUHY CTPOKU S
Copy (s, index, |byHKUMA ||s - string, string BO3BpaIlaeT MOJACTPOKY CTPOKHU S IITMHBI
count) index M count count, HauMHas ¢ mo3unuy 1ndex
-integer
Delete (s, in- npoues. |s - string, yAalI1eT B CTPOKE S Count CUMBOJIOB
dex, count) index M count Ha4yMHas ¢ Ho3MIuU index
-integer
Insert (pods, npouea. |ls, pods - BCTaBJISIET MOJICTPOKY POdS B CTPOKY S ¢
s, index) string, index no3unuu index
-integer
SetLength(s,n) |npouen. ||s-string, n- YCTaHABIUBAET JUIMHY CTPOKH S PABHOM N
integer
Str(x,s) npouej. |ls - string, x - peodpasyeT X K CTPOKOBOMY
Str(x:n,s) integer, real MIPEACTABICHUIO (BO BTOPOM U TPEThEM
Str(x:n:m,s) Mn,m- CIIy4asix cOrJiacHO (hopMaTy BBIBOJIA,
integer YCTaHABIMBAEMOMY 1 U M) M 3aIACHIBACT
pE3YIBTaT B CTPOKY S
Val (s, v, code) npoues. ||ls - string, v - npeodpasyeT CTPOKY S K YHCITIOBOMY

integer,
real, U code -
integer

[IPEICTABJICHUIO U 3aITUCHIBACT PE3yIbTaT B
nepeMeHHyo v. Ecnu npeoOpazoBanue
BO3MOKHO, TO B IEPEMEHHON code
Bo3Bpaaetcs 0, eciii HEBO3MOXKHO, TO B
code Bo3BpalaeTcsi HeHyJIeBOe 3HAUYCHNE




Concat (sl,.,sn) |®yHKUMA ||s1,..., sn - string BO3BPAIIACT CTPOKY, ABISIOUIYIOCS
string pe3yJIbTaTOM CIHMSHUA CTPOK S 1,..., sn.
PesymnbTar TOT K€, 9TO Y BRIpOKEHUS
sl+s2+...+sn

IntToStr (1) byHKUMA [|i - integer string peodpasyeT 1eI0e YUCI0 K CTPOKE

StrTolnt (s) ObYHKUMA ||s - string integer peodpas3yeT CTPOKY B 1enoe yucio . Eciu
npeoOpa3oBaHUe HEBO3MOXKHO, TO
BO3HHKAET OIIMOKA BPEMEHH BBIITOJTHEHHS

Bormpocsr:

* Yto Ha3pIBaloT npoueaypou B AI1?

* Uto HazwiBatoT ¢yHkuueit B SI17

* B uém pasznuia mexay npouenypoit u gynkuuen B AI17?
* B uém pasnuna mexay npoueaypoi read m readln?

II1. IIpakTH4yeckas 4acrb.

Ha nponuieix ypokax Bbl MOTy4HJIM OOIIME MOHATHS O mporenypax v pynkuusax s Il
Pascal ABC.

CeronHst Mbl TO3HAKOMHUMCS Ha MPAKTUKE ¢ padOTOM MPOrpaMMebl, B KOTOPO
UCIIOJIb3YIOTCS CTAaHJaPTHBIE MPOLIETYPhl U QYHKIUU.

[TporpamMMa BO3BEICHHS B KBAJpaT, C UCIOJIb30BaHUEM (DYHKIIUU pPOWer:
Program stepen2;
var n: integer; a:real; //oBvsaBiseM nepeMeHHEE

begin

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

end.

IV. /3

Brinucate B TeTpaib OCHOBHBIE CTaHIapTHBIE TTporieayphl U ¢pyHkiuu A1 Pascal
ABC.

V. Bonpocsl Y4€eHUKOB.
OTBeTHI HA BONPOCHI yYaIIUXCS.



VI. Uror ypoka.

Ilonsenenue urora ypoka. BelcTaBieHHE OLIEHOK.

Ha ypoxe Mbl TO3HAKOMHIIMCH Ha MPAKTUKE ¢ PaOOTON MpOTpaMMBbl, B KOTOPO
UCIOJIb3YIOTCS cTaHAapTHbIE npoueaypsl u Gynkiuu AI1 Pascal ABC.

Ypok Nel3. Tema: «Maccussbi».

eau ypoka:

- IOMOYb YYalllUMCs YCBOUTH 001ue nousatus o maccuax B Sl Pascal ABC;

- BOCIIUTaHUE UH(POPMAITMOHHON KYJIBTYpbl yUalIuXCsl, BHUMATEIBHOCTH,
AKKYpPaTHOCTH, JUCHUIUIMHUPOBAHHOCTH, YCUTYUBOCTH,

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, CAMOKOHTPOJIS, YMEHUSI KOHCTIEKTUPOBATb.

Oob6opynoBanmue:
A0CKa, KOMIIBIOTCP, KOMIIBIOTCPHAA IIPE3CHTALIUA.

Ilnan ypoka:

|. Opr. MoMmeHT. (1 MuH)

II. Axtyanu3zamus 3HaHUH. (5 MUH)
III. TeopeTuueckas yactsb. (10 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. J1/3 (2 Mun)

VI. Bonpock! yu4eHUKOB. (5 MUH)
VII. Utor ypoxka. (2 MuH)

Xoa ypoka:
I. Opr. MmoMeHT.
[IpuBeTcTBHE, MPpOBEpKa MPHUCYTCTBYIOMUX. OOBICHEHHE X0/1a ypOKa.

II. AkTtyanu3anusi 3HAHUIA.

Ha nponuiom ypoke Mbl U3y4liId CTaHAAPTHBIE TPOLEAYPHI U (PYHKIIMH, a TaKXKe
MMO3HAaKOMMJIMCh Ha MPAKTUKE C pabOTON MpOrpaMMbl, B KOTOPOH UCIOJIb3YIOTCS
cTanaaptHele npoueAaypsl u Gynkiuun AIl Pascal ABC.

II1. Teopernyeckast 4acre.

MaccuBbl.

OCHOBHBIE ITOHSTHSL.

Ecnu B mporpamme uCIosib3yr0TCsi MHOXKECTBA, COJIEpKaTue OJHOTUITHBIE JIEMEHTHI,
TO MOKHO HCIIOJIB30BaTh TOHATHUE MACCUB.

Maccus — 310 ynops104eHHas MoCcIeI0BaTeIbHOCTh TaHHBIX OJIHOTO TUIA,
paccMaTpuBaeMbIX Kak equHOe 1ienoe. JJocTyn K 3JeMeHTaM MacCHUBa OCYILECTBIISIETCS
0 UHJEKCY (MOPSAKOBOMY HOMEpY). B KauecTBe JaHHBIX B MACCUBaX MOTYT



XPaHUTHCS IEPEMEHHBIE YUCTI08020, CMPOKOB020 W APYTUX TUIIOB, KPOME (atiioso2o.
[Ipu onucanuu MaccuBa, eMy IPUCBAUBACTCS UMS, TUIIETCS CIIy>KEOHOE CIIOBO
array, YKa3blBaeTCs YUCIIO BXOIAIINX B MACCUB DJIEMEHTOB [ ... ] U THII 9TUX
anemeHToB. Hanprumep:

var //ecny MacCHUBBI OJTHOT'O THIIA M QIIMHAKOBOI'O JHAIla30HA, UX MOYKHO
OOBSIBUTH CITMCKOM

a,b : array [1..15] of integer {0OBSBIICHBI ]BAa MAaCCUBA a U
b}

massl : array [20..50] of real; npumep A;

massiv : array [0..255] of char;

Jlnana3oH maccuBa 3a7a€TCs JIEBOM M PABOW I'PAHUIIAMHA U3MEHECHUS NHIICKCA
MacCHBa, TaK YTO, MACCUB a COCTOUT U3 15 anemeHToB, MaccuB massl -u3 31, a
MAaCCUB massiv - u3 256 3JIeMEHTOB.

JIoCTyM K KaXXJI0MY 3JIEMEHTY MacCHBa B MPOTPaMME OCYIIECTBIISIETCS IPU TOMOIIN
uHJekca. B ciydae, korja jieBasi rpaHuIla AMana3oHa paBHa 1, MHIIEKC JIeMEeHTa
COBIIAJIa€T C €r0 MOPSAIKOBBIM HOMEpPOM. B mporpamMmme ums a1000ro 31eMeHTa
MacCuBa COCTOUT U3 MMEHHU MacCHBa U WHJIEKCA DJIEMEHTa B KBaJIPATHBIX CKOOKaX.
Hanpumep:

ald];

massl[30];

massiv[256].

Bo u36exanue ommoOoK, HHACKC HE JIOJHKEH BBIXOJIUTH 3a MIPECIIbI, ONIPEICIICHHBIC
Jana3oHOM.
B npumepe A, Henb3st HICTIOJIB30BATh DJIEMECHTHI:

al0];
massl[19];
massiv[257].

B aToM citydae npu BBITIOJIHEHUH POTPAMMBI TIOSIBUTCSI COOOIIICHHE 00 OIHnOKe:
" OmmodKa: BbIX0/1 32 TPAHMIBI IMANa30Ha' .

BBoa MaccHBOB MOYKHO MPOU3BOIUTH BPYUHYIO (C KJIaBUATYPHI), KK aBTOMAaTHYCCKH,
C TIOMOIIBI0 (PYHKITUU TEHEPUPOBAHUS CIIYyYaHBIX YceN random, u3 daiiya uin
BBIYUCIIUTH 11O (hOpMYTIE.

MaccuBbl OBIBAIOT 0OHOMEPHBIE U MHO2OMEPHDBLE.

Bonpocsr:

« JaiiTe onpeneneHue Maccupa?

» Kakue BH/IbI MAaCCUBOB Bbl 3HaeTE?
» Kakue Turbl MacCUBOB BbI 3HaeTe?



* Onummte Gpopmat 0ObABICHUSI MacCHBa?
* Uto Takoe quana3oH Maccua?
* Kak ocymiecTBnsieTcst ZOCTYII K 2JIEeMEHTaM MaccuBa?

III. ITpakTH4yeckas 4acTb.

Ha mpomiiom ypoke Mbl M3y4YHIIM CTaHIAPTHBIC MIPOTICAYPHI U (DYHKIINH, & TAKKE
MMO3HAKOMUJIMCh HAa MPAKTUKE C pabOTOM MPOrpaMMbl, B KOTOPOI UCIIOJIB3YIOTCS
cranaaptHeie nporeaypsl u Gyukiuu A1 Pascal ABC. Ceroanst Ha mpakTHYeCKOM
YacCTH Mbl HAaIUIIIEM MPOrpamMMy, B KOTOPOU OyAET BBOJUTHCS MACCUB IIEPEMEHHBIX

YU CJIOBOI'O THIIA.

1. IIporpamma BBoAa MaccuBa U3 20-TH MOCIETOBATEIbHBIX AIEMEHTOB:

Program VvodMass;
const n=20; //OBBABIIAEM KOHCTAHTY

var a: array [l..n] of integer; //ob6msaBiasemM Maccus
i:integer; //o0OBsABISIEM NEPEMEHHEE

begin

all]:=1; //3amaeM 3HaAUeHME IIePBOMY 3JIEMEHTY
[IOCJIEOOBATEJILHOCTHU
write(al[l]l," ")

For i:=2 to n do
begin

[
[

-1]1+1;
I," ")

ali]:=alil
write(ali
end;

end.

2. IIporpamma BBOJA MaccuBa U3 20-TH YETHBIX AJIEMEHTOB:

Program Posledovatelnost;
const n=20;
var a: array [l..n] of integer; //O6wvsaBieHme MaccuBa

i, k:integer; //0BBaABIISIEM MNEepeMeHHEIE
begin
all]:=0;
write(all]l,"' ")~
for 1:=2 to n do
begin
ali]l:=ali1i-11+2;
write(afl1],"' ")~
end;

end.



3. Ilporpamma BBOAA MaccuBa CIIy4ailHBIM 00Pa30M, C MOMOIIBIO (PyHKIUN
Random:

Program MassSluchayno;
Var a : Array[l..12] Of Integer; //06BaBIIIEM MACCUB U3
12 ywmces
i : integer;
begin
Randomize; //aponenypa I'€HEeparlmn CJIYyYaiHBIX
ymcesI
for i := 1 to 12 do
begin
al[i] :=random(18)-5,//reHepupyemM umcia B
ouanaszsoHe —-5..12
Write('a',I,'=',al(i]l:2," ");//pesynprar
end;
writeln () ;
end.

V. /3.

P3306paTI>C5I C ITIOHATHEM «MAaCCHUB». BI)IyLII/ITI) OIIPCACIICHUA YPOKa.

V. Bonipocsl y4eHUKOB.
OTBeThI Ha BOMPOCHI YHAIIUXCS.

VI. Utor ypoka.
Ilonsenenue urora ypoka. BeicTaBineHue OlEHOK.
Ha ypoke MBI 103HaKOMUIIMCH C TIOHATUEM «MACCHBY» TEOPETUYECKU U HA ITPAKTHUKE.

Ypok Nel4. Tema: «OnHOMEPHBIE MACCUBBI».

eau ypoka:

- IOMOYb YYaIlIUMCs YCBOUTD MOHsATHE 00 oqHOMepHBIX MaccuBax B Il Pascal ABC;
- BOCIIUTaHUE UHPOPMAITMOHHON KYJIBTYpPhl yUalTUXCsl, BHUMATEIHLHOCTH,
AKKYpPaTHOCTH, JUCUUIUIMHUPOBAHHOCTH, YCUIYUBOCTH.

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, CAMOKOHTPOJIS,, YMEHHUSI KOHCTIEKTUPOBAT.

Oo6opynoBanmne:
A0CKa, KOMIIBIOTEP, KOMIIBIOTCPHAA IIPE3CHTALIUA.

ILnan ypoka:

I. Opr. momeHT. (1 MuH)

II. Axtyanuzanus 3HaHUH. (5 MUH)
[I1. TeopeTnueckas yactsh. (12 MuH)



[V. Ilpaktrueckas yactb. (20 MuH)
V. J1/3 (2 mun)

V1. Bonipockl yueHHUKOB. (5 MUH)
VII. Utor ypoka. (2 MuH)

Xoa ypoka:
I. Opr. momeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a YPOKA.

II. AkTyanu3anusi 3HAHUI.
Ha nponuiom ypoke Mbl T03HAKOMUJIMCH ¢ OOLIUMHU MOHATHUSMHU O MAacCCHUBE.

II1. Teoperuyeckast 4acrb.

OnHomepHbIE MACCHUBBI.

MaccuB Ha3bIBaeTCs OJHOMEPHBIM (JJMHEMHBIM), €CIIH Y KaXK10T0 U3 €r0 3JIEMEHTOB
MMeEEeTCs TOJBKO OJJUH UHIEKC.

K npumepy, eciau Mbl OyzieM B T€UEHHE MECALIA €KEHEBHO 3allMChIBATh
CPEIHECYTOUHYIO TEMIIEPATypy, U 3aHOCUTbH 3TH JIaHHBIE B TaOJIHUILY,

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

Mo3nok 15 17 14 21

TO Y HAC TOJYYHUTCSI OJJHOMEPHBIN MacCUB, B KOTOPOM OYJIeT XpaHUTHCS ITepEMEHHAS
t[Jj1, c onHUM UHAEKCOM (HOMEpPOM CTOJIOIA).
tr1l, trrz23j, tr3J], .., tiln].

[Tpumep onucanus OJHOMEPHOTO MacCHBaA.
Var A: array [l .. 15] of real;

I[JISI YKa3aHHs KOJIMYCCTBA 3JICMCHTOB MaCCHUBAa MOKHO ITPUMCHATH KOHCTAHTBI:

Const a=10;
Var A: array [l .. a] of integer;

Bonpocsr:

« JaiiTe onpeaeneHrue TMHEUHOTO MaccuBa?

* [IpuBenuTe npuMepbl TMHEHHOTO MaccuBa?

* Onummre GpopmaT BBOJa JIMHEWHOTO MaccuBa?

* Kak ocymiecTBiiieTcs TOCTYII K 3JIEMEHTaM JIMHEHHOro MaccuBa’?

II1. IIpakTH4yeckas 4acrb.



Ha npomnuiom ypoke Mbl TO3HAKOMUJIUCH ¢ OOIIMMHU MOHATHAMH 0 MaccuBax. CeroaHs
Ha MMPAKTUYECKOW YaCTU MBI HAIIUILIEM NIPOrpamMMy, B KOTOPOU BBEIEM OJTHOMEPHBIN
MacCCHUB NIEPEMEHHBIX YHCIOBOTO TUIA M BEIYUCIUM €T0 CPEAHEE apru(PMETHIECKOE.

1. Tlporpamma BRIYUCISIONIASA CpeiHEe apu(PMEeTHIECKOE 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.apudém.= ', SR);

end.
2. IlporpamMmMma COpTHPOBKH JIEMEHTOB MACCHBA ITy3bIPHKOBBIM METOIOM:

Program SortPuzyrok;
const n=20;

var a : array [l..n] of integer;
i,Jj,k,prom : integer;
begin
for 1:=1 to n do
begin
al[i] :=random(101) ;
write(ali]l,"' ")
end;
writeln;

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

begin
prom:=al[j];
aljl:=alil;
al[i] :=prom;
end;
for i:=1 to n do
begin
write(ali]l,"' ");
end;

end.



IV. /3
Pa3o0partbcst co BceMu NOHSITUSMH OJTHOMEPHBIX MAaCCUBOB. 3HATh, KAK MPOU3BOIUTCS
BBOJI M1 00pabOTKa OJJHOMEPHBIX MaCCHUBOB.

V. Bonipocsl y4eHHKOB.
OTBeThI HAa BONPOCHI YUAIIUXCS.

VI. Utor ypoka.

Ilonsenenne urora ypoka. BeicTaBineHue OLIEHOK.

Ha ypoxe MbI y3Hamu, 4To Takoe JIMHEHHBIN (0JTHOMEpHBIN) MaccuB. Tak ke Mbl
HaIMCaJU TIPOrpaMMy, B KOTOPOH BBOJUTCS CIIyYailHBIM 00pa3oM OJHOMEPHBIT
MacCCHUB MEPEMEHHBIX YUCIOBOIO TUIIA, U BEIYUCIUIN €T0 cCpeiHee apupMeTHIECKOE.

Ypok NelS. Tema: «/[BymepHBIE MACCUBBI».

eau ypoka:

- IOMOYb YYaIlIUMCs YCBOUTD MOHsATHE 00 ogHOMepHbIX MaccuBax B Il Pascal ABC;
- BOCIIUTaHUE UH(POPMAITMOHHON KYJIBTYpPbl yUalIuXCsl, BHUMATEIHLHOCTH,
AKKypaTHOCTH, TUCIUIIMHUPOBAHHOCTH, YCUTYMBOCTH.

- pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, CAMOKOHTPOJISI, YMEHUSI KOHCIIEKTUPOBATb.

Oob6opynoBanmue:
A0CKa, KOMIIBIOTECP, KOMIILIOTCPHAA IIPE3CHTALUA.

Ilian ypoka:

I. Opr. momeHT. (1 MuH)

II. Axtyanuzanus 3HaHUH. (5 MUH)
III. TeopeTuueckas yactb. (10 MuH)
IV. Ilpaktrueckas yactb. (20 MuH)
V. J1/3 (2 Mun)

VI. Bonpock! yu4eHUKOB. (5 MUH)
VII. Utor ypoxka. (2 MuH)

Xoxa ypoka:
I. Opr. MoMeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a yPOKa.

II. AkTyanu3anusi 3HAHUIA.

Ha nponuiom ypoke Mbl y3Halld, YTO TaKO€E JIMHEHHBIN (0OIHOMEpHBIN) MaccuB. Tak ke
MBI HalKMCaJld MIPOTrpamMMy, B KOTOPO BBEJIM CITy4yallHbIM 00pa3oM OJTHOMEPHBIH
MacCCHUB IIEPEMEHHBIX YUCIOBOTO THUIIA, U BEIYUCIIUIIN €r0 CpeiHee apu(hMEeTUIECKOE.



II1. TeopeTrnyeckas 4acrhb.

JIByMepHBbIe MacCHBBI.

B nBymepHOM MaccuBe y Ka)XJ0r0 2JIEMEHTA UMEIOTCS J1Ba MHACKCA.
B maTeMarrike Takue MacCUBbI Ha3bIBAIOT MATPULIAMH.
Ecnu Mb1 OyzieM 3aHOCHUTDH B TaOJIMILy TaHHBIE O TEMIIEPaType B HECKOJIbKUX TOPOax,

[1] [2] [3] [...] [30]
1 Moz ok 15 17 14 21
2 CrtaBporionb 16 15 17 20
3 [TsTuropck 14 12 16 18

TO TOJYYUTCS ABYMEPHBI MacCHB, II€ B KaKJI0M Aueiike OyJeT XpaHUThCS
IIEpEMEHHAs ¢ IByMs HHAEKCaMHu t [1, J], TA€ 1 —HOMEpP CTPOKH, a ] — HOMEDP
CTOJIONA.

MaTtpuiisl MOTYT OBITH IPSIMOYTOJIBHBIMU WJIU KBaIPaTUYHBIMU (B KOTOPBIX
KOJIMYECTBO CTPOK U CTOJIOIOB paBHBI). IMEHHO KBajpaTHbIC MaTPUIILI HAOOJIEe
MHTEPECHBI JUIsl pELIEHUs 3a/1ad Ha MPOrpaMMHUPOBAHUE, B CBA3U C TEM, YTO Y HUX
UMEIOTCS TJIaBHAs U BCIIOMOI'aTeNIbHAsI TUarOHAJIH.

X12 Xl3 Xl4

X21 X23 X24
X31 X32 X34
X4l X42 X

rmaBHaa anaroHarnb

Xll X12 X13 X

X21 X22

X31

BCnomMmoraTtesibHaa agnaroHarsib

Ha rimaBHOM nuaroHany jieskar 3JIEMEHTBL, Yy KOTOphIX 1 = 7.
Ha BcriomorarensHoOM [UaroHaiy - 3JIEMEHTHL, y KOTOppIX 1 = n — J + 1,




7€ N — KOJIMYECTBO CTPOK (CTOJIOIIOR).

[Ipumep onucanus AByMepHOTO MaccuBa (4 — CTpokH, 6 - CTOJIOIOB):
Var A: array [1 .. 4, 1 .. 6] of real;

]_IJ'ISI YKa3aHuA Ir'paHull MaCCUBA MOKHO ITPUMCHATb KOHCTAHTHI:

Const a=4; b=06;

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

O6pa60TKy MaCCHUBOB IIPOU3BOIAT C IIOMOIIBIO ITUKIIOB.

Bonpocsr:

* B uém oTiimuMe JBYMEPHBIX MAaCCUBOB OT OJHOMEPHBIX ?

* [Touemy UMEHHO KBaJpaTHBIC MATPUIIBI HAMOO0JIEE YACTO MCTIONB3YIOTCS JIJIs
pelleHus 3a7]a4 Ha MporpaMMUpOBaHuE?

* OnuImmTe yCI0BUE NPUHAIICKHOCTH JIEMEHTA KBAIPATHOW MaTPHULIBI FJIaBHOM
IMaroHaJm?

* OnuImmTe yCI0BUE MPUHAIICKHOCTH JIEMEHTA KBAIPATHOW MaTPHULIbI
BCIIOMOTATEJIbHOMN IUaroHanm?

 Kak ocy1iecTBisieTcst JOCTYI K 3JIEMEHTaM JIBYMEPHOTO MaccuBa?

» Kak mpou3BoasT 00paboTKy MacCUBOB?

II1. IIpakTH4yecKas 4acrb.

Ha npouuiom ypoke paccMaTpuBaliv HOHSATHE OJTHOMEPHOTO MAacCHUBA. TaK K€ MbI
HaIUCAIN MPOTPaMMY BBIUHUCIICHUS CPEAHETO apu(PMETHUECKOTO JIMHEHHOTO MacCHBa.
CeronHsi Ha MPAKTUYECKOW YAaCTHU Mbl HAIMILIEM IPOrpaMMy, B KOTOPOU MPOU3BOIUTCS
BBOJI 3JIEMEHTOB MacCUBA U BBIYUCIIIETCSA CyMMa 3JIEMEHTOB I'JITABHOM JUaroHalId
KBaJIPaTUYHOU MaTPHULIbL.

1. Tlporpamma BBOJa MaTpPHIIbl BPYUHYIO:

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(ali,j]l):
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.

2. IlporpaMMa BBIYUCIICHHUS CyMMBI JIEMEHTOB ITABHOW MArOHAIN KBaPAaTHOM
MaTpULIBL:

Program SummGlavDiag;
const n=3;
var a: array [l..n,1..n] of integer;
s,1,J:integer;
begin
s:=0;
for i:=1 to n do
begin
for j:=1 to n do
begin
ali,j]:=random(101);
write(al[i,Jjl:5);
if i=7 then s:=s+ali,j];
end;
writeln;
end;
writeln ('CymMmmMa »J. TJaBHOM pguar.',s);
end.

IV. /3
Pa3zo0paThcst coO BceMU MOHITHAMU IBYMEPHBIX MAaCCHBOB. 3HATh, KaK TIPOU3BOIUTCS
BBOJI U 00pabOTKa IBYMEPHOTO MacCHUBA.

V. Bonpocsl Y4€eHUKOB.
OTBeThI Ha BONPOCH] YHAIIUXCS.

VI. Uror ypoka.
[TonBenenue urora ypoka. BeicTaBiieHHE OLIEHOK.
Ha ypoke Mbl 03HaKOMUJINCH C MOHATUEM ABYMEPHBIN MAacCUB. Tak e Mbl HAITUCAIH



porpaMmy, B KOTOPOH ITPOU3BOAUTCS BBOJ JIEMEHTOB MAaCCUBA U BBIYUCIIACTCS
CyMMa 3JIEMEHTOB TJIABHOW IHMAroHaIu KBaJAPaTUYHOW MATPHULIBIL.

Ypok Nel6. Tema: «Pabota ¢ rpaduxoii».

eau ypoka:

- IOMOYb YYAIIUMCS YCBOUTD MPUHITUIIBI paOOTHI C TpadUKOM B MPOTpaMMe

Pascal ABC, nate OCHOBHBIE IIOHATHSI, HEOOXOIMMEIE 11 Havala HAallMCaHUs
MpOTrpaMM, BBIBOASIINX rpaduueckre n300paKeHusi Ha KOMITbIOTEPE;

- BOCIIUTaHUE WH(POPMAITMOHHON KYJIBTYpPBhI yUalTUXCsl, BHUMATEITHHOCTH,
AKKYpaTHOCTH, JUCHUIUIMHUPOBAHHOCTH, YCUTUUBOCTH,

- pa3BUTHE MMO3HABATEIIPHBIX HHTEPECOB, HABBIKOB PA0OTHI C MBIIIBIO U KJIaBUATYPOH,
CaMOKOHTPOJIsI, YMEHUSI KOHCIIEKTUPOBATh.

Oob6opynoBanmue:
JIOCKa, KOMIIBIOTEP, KOMITBIOTEPHAS TTPE3CHTAITHS.

I1nan ypoka:

I. Opr. MoMeHT. (2 MUH)

II. Aktyanuzanus 3HaHUU. (5 MUH)
III. TeopeTuyeckas yactsb. (12 MuH)
IV. Ilpaktrueckas yactb. (17 MuH)
V. J1/3 (2 Mun)

VI. Bonpockl yueHUKOB. (5 MHH)
VII. Utor ypoxka. (2 MuH)

Xoxa ypoka:
I. Opr. MmoMeHT.
[IpuBercTBHE, TpOBEpKa MpUCYTCTBYIOMUX. OOBICHEHHE X0/1a yPOKa.

II. AkTtyanu3anusi 3HAHUI.

Ha ypoke MbI 03HaKOMUJINCH C IOHATUEM ABYMEPHBIN MAacCUB. Tak e Mbl HAITUCAIH
[porpaMmy, B KOTOPOH ITPOU3BOAUTCS BBOJI JIEMEHTOB MAaCCUBA U BBIYUCIISAECTCS
CyMMa 3JIEMEHTOB TJIABHOW IMaroHaIu KBaJApaTUYHOW MATPHULIBIL.

II1. Teoperuyeckast 4acTb.
Pabora c rpajukoii.

[MTocne 3anmycka PascalABC, no ymonrganuto, 3amycKkaeTcsi TeKCTOBBIA pexkuM. s
paboThl ¢ TpaduKoil CIYKHUT OTHENbHOE rpadudeckoe OKHO. UTOOBI €ro OTKPHITH,
HeoOxoaumo monkmounth Moayinb — GraphABC. B stom Momyne copepkutcs
oOmupHBId HAOOp mporeAyp # (YHKIOHA, TpeaHa3HAYEHHBIX I pabOThl C



rpaUyecKuM 3KpaHOM, a TAaKXKE HEKOTOpPbIE BCTPOCHHBIE KOHCTAHTHI U MEPEMEHHBIE,
KOTOpBIE MOTYT OBITh HCIIOJIB30BaHBI B mporpammax ¢ rpadgukoil. C uX MOMOIIBIO
MOKHO CO3/1aBaTh pa3zHOO0Opa3Hble Tpaduyeckue M300paKEeHUS U COMPOBOXKAATH UX
TEKCTOBBIMU HaaMUCAMU. [oAKII0OYEHNE OCYIIECTBIISIETCS B pa3/eiie OUCAHUM.

®opmar noaxmoueHus moaynst GraphABC:
uses GraphABC;

Havano koopauHatr rpaduyeckoro OKHa MOIYJSl HAaXOJUTCA B BEPXHEM JIEBOM
yIoy.
Ocb X HampaBlieHa BIIPaBoO, a OCh Y - BHU3. KOOpIMHATHI NCUUCIIAIOTCS B TUKCEIISX.
Bce xomannsl oubnmmorekn GraphABC sBisiroTcs o mporpaMMaMy U OIIMCAHbI B
BUjE nporenyp u ¢yHkuuil. [st Toro, uto 661 KOMaHAa BBHITIOTHUIACH HEOOXOUMO
yKa3aTb KOMaH/y U 3a/1aTh 3HAUEHUS IapaMeTpaM.

Hexotopbie komanabl 6uéanoreku GraphABC.

MmMs n napameTpbl KOMaH bl JleiicTBrE KOMaHIbI
Line(x1,y1,x2,y2) PucyeT 0Tpe3ok U3 ToukH ¢ KoopanHaTamu (X1,y1) B ToUky ¢ KoopauHatamu (X2,y2)
LineTo(x, y) Pucyer oTpe3ok U3 Texyuiell TOUYKU B TOUKY ¢ KoopAanHatamH (X, Y) (COOTBETCTBYeT

KOMaHAC CMECTHUTHCS B C OMMYHICHHBIM MECPOM JJId UCTIOJTHUTEIIA qepTe)KHI/IK)

Rectangle(x1,y1,x2,y2) Pucyer KOHTYp IpsIMOYTOJIbHHKA CO CTOPOHAMHU IapaUIeIbHBIMU CTOPOHAM KpaHa.
Touku ¢ koopauHaTtamu (X1, y1) 1 (X2, y2) onpenensfoT quaroHaIbHbBIC BEPIIHHBL

MNpsAMOYTOJIbHUKA.

RoundRect(x1,y1,x2,y2,w,h) Pucyer npsMOyTOIBHIK CO CKPYTIIEHHBIMH Kpasmu; (x1,y1) u (x2,y2) 3amatoT mapy
MPOTHBOIIONOXHBIX BEPIIHH, 8 W U h — IIUPUHY U BEICOTY JJUIMIICA, HCHIOIB3yEMOTO
JUIsL CKPYTJTICHUS KPaeB.

FillRect(x1,y1,x2,y2); 3aiuBaeT NPSAMOYTOJIbHUK, 3a/IaHHBIA KOOPAUHATAMHU MPOTHUBOIOIOKHBIX BEPIIHH

(x1,yl) u (x2,y2), HBETOM TEKyIIEH KHCTH.

Circle(x,y, radius); Pucyet OKpy»HOCTb C IIEGHTPOM B TOYKE C KoopauHaTaMu (X,Y) u paauycom radius.

Ellipse(x1,y1,x2,y2); Pucyer suturic, 3aJaHHBI CBOMM OMKMCAHHBIM MPSIMOYTOJLHUKOM C KOOPJIUHATAMHU

MPOTHBOTIOJIOKHBIX BEpIIMH (x1,vy1l) U (x2,y2).

MoveTo(X, y) [TepeBoANT TEKYIIYIO TOUKY B ITOJI0KEHHE HOBOE MOJIOXKEHHE, B TOUKY C
KoopauHaTamHu (X, Y) (COOTBETCTBYET KOMaHE CMECTHTBLCS B C TIOAHSITHIM IIEPOM
JUISL ICHIOJTHUTENS YepTeKHNUK)

TextOut (X, v, text)

BeiBoaut Text Ha sxpan. Hauao Tekcra B Touke ¢ koopauHaTamu (X, Y)

SetPixel(x,y,color)

3akpaiuuBaet UBETOM COlOr Touky ¢ koopauHaramu (X, Y)

SetPenColor(color)

3ajaer uset pucoBanus JuHuil. [Tapamerp color — uucio B npomexytke ot 0 10
256°-1.

SetPenStyle(ps) YcraHaBnMBaeT CTHIIb Iepa, 3a1aBaeMblid TapaMeTpoM pPs.
Ctunan nepa 3aJalTcs CIeAYIIIMMI FIMCHOBAaHHBIMU KOHCTAHTAMH:

3HayeHne Omnmucanne Bun muann
psSolid CrutonHas JTUHUS
psDash [IrpuxoBast auaMs | —emememoooo.
psDot IysktupHasg IUHUS |
psDashDot L TpuXmyHKTHpPHAS THHUS e
psDashDotDot | JIunust - mTpHX U Ba IyHKTHPA ——— -
psClear Ot1cyTCTBHE THHAN

Arc(x,y,ral,a2) Pucyer nyry okpy>HOCTH C IEHTPOM B TOYKE (X,Y) ¥ PaJIyCOM T, 3aKJIIOUEHHON

MEXAYy JBYMS JTydaMu, oOpasyromumu yrisl al n a2 ¢ oceto OX (al na2 —
BEILICCTBEHHBIE, 33]Ial0TCsI B IpaJlycax M OTCUMTHIBAIOTCS MPOTUB YaCOBOH CTPEIIKH).

Pie(x,y,r,al,a2)

Pucyer cextop OKpy>KHOCTH, OTpaHHUYEHHBIH Jyroif (ITapaMeTphl poueaypsl HIMEIOT
TOT JK€ CMBICII, YTO U B IIpoueaype Arc).

Chord(x,y,r,al,a2)

Pucyer ¢urypy, orpaHHIeHHYIO Iyroi OKpY>KHOCTH M OTPE3KOM, COESTHHSIOIINM €€
KOHIIBI (TTapaMeTphl NpoLelypbl HMEIOT TOT XK€ CMBICH, YTO ¥ B ponenype Arc).




FloodFill(x,y,color);

3anmBaeT 001aCTh OJTHOTO IBETA IBETOM color, HaUMHAS ¢ TOYKH (X,Y).

SetBrushColor(color)

YcTaHaBIMBaeT IBET KUCTH, 33aBaEMBIN TTapaMeTpoOM color

SetBrushStyle(bs);

VYcTanaBIMBaeT CTUIb KHUCTH, Ba[[aBaeMLIﬁ napaMmeTpomMm bs.
CTniam KucTu 3aJat0TCA CICAYIOIIUMMU UMCHOBAHHBIMH KOHCTAHTAMMU:

Koncranra Cruns Komncranra Cruib
bsSolid - bsClear
bsCross dsDiagCross

bsHorizontal bsVertical

bsBDiagonal bsFDiagonal

SetFontColor(color);

YcraHaBnuBaeT 1BeT WpHPTa

SetFontSize(sz);

YcranaBnuBaeT pazmep mpudTa B IyHKTAX.

SetFontName(name: string);

VCTanaBIMBacT HaUMEHOBAHMC MPH(TA

[To ymorganuio ycTaHOBJICH MIPUQT, IMEOIIHi HanMeHoBanne MS Sans Serif.
Hamnbonee pacnpoctpanennsie mpudTel — 310 Times, Arial u Courier New.
HanmenoBanue mpudta MoXHO HaOMpaTh O6€3 ydyera perucTpa.

SetFontStyle(fs);

VeraHaBiuBaeT TEKYIIMH CTHIb IPHQTA.

Cruan mpudTa 3a1a10TCs CACAYIONIMMA UMEHOBaHHBIMH KOHCTAHTAMIL:
fsNormal — oObIunbII;

fsBold — sxupHsIii;

fsltalic — naxknoHHEI;

fsBoldltalic — sxupHBIii HAKITOHHBIH;

fsUnderline — momuepkHyTHI;

fsBoldUnderline — sxupHbIii M0 4epKHYTHIN;

fsltalicUnderline — naxkitoHHBII TOAYEPKHYTHII;

fsBoldltalicUnderline — sxupHbIii HAKIIOHHBIN [TOJYEPKHYTHIM.

ClearWindow;

Ounmiaet rpadugeckoe OKHO OSITBIM IIBETOM

ClearWindow(c);

Ouninaer rpaduueckoe OKHO 1BETOM (C).

SetWindowsSize(w,h)

YcTaHaBIMBaeT MMPUHY M BBICOTY IPa()UuECcKOro OKHa.

Monyns GraphABC conepXUT KOHCTaHTHI M (QYHKIMH JJi1 paOOThl ¢ I[BeTaMU. THIl

ColorType, onuchIBarouii 1IBET, OMPEEICH CICTYIOIINM 00pa3oMm:
type ColorType=integer;

CTaHHapTHbIe nBeTa 3aJ1a10TCAA CUMBOJINYECCKUMHU KOHCTAHTAMM

clBlack - YEepPHBIN clAqua - OMPI30BEIN
clPurple - brosieTOBEM clOlive - OJIMBKOBEIM
clWhite - Oesu clFuchsia - CUPEHEBHN
clMaroon — TeMHO-KpPaCHBM clTeal - CUHEe-3eJIeHbEN
clRed - KpaCHEM clGray - TEMHO— CEpPHI
clNavy - TEeMHO—CUHUN clLime - APKO—3eJIEHBN
clGreen - 3eJIeHBI clMoneyGreen — LBeT 3eJIEHEX IeHeT
clBrown - KOPUUYHEBEU clLtGray - CBEeTJIO—CEePhIN
clBlue - CUHUMI clDkGray - TEeMHO— CEPHEN
clSkyBlue - Tonyoon clMedGray - ceput
clYellow - XeJITBIN clSilver - cepebpucCTEM
clCream — KPEeMOBEHIM

Jlis pa®oTBI C IBETAMU UCHOJIB3YIOTCS CIENYIOINE (DYHKIUY.




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

BosBpamaer uennoe 3HadeHue, SBISIOMIEECS KOAOM IBETA, KOTOPBIA COJIEPIKUT
KpacHY0, 3€JI€HYI0 U CUHIOIO COCTAaBJISIIOIINE C MTHTCHCUBHOCTSIMU R, G 1 B
COOTBETCTBEHHO (R, G u B — nensbie B auanaszone ot 0 1o 255, npuuem, 0
COOTBETCTBYET MUHUMAJIbHOW MHTEHCUBHOCTH, 255 — MaKCUMAJILHOW).

function GetRed(color: ColorType): integer;

Brinenser kpacHbIH 1[BET MHTEHCUBHOCTHIO (11e10€ unciio ot 0 1o 255);
function GetGreen(color: ColorType): integer;

Brizenser 3ei1eHsbli BT MHTEHCUBHOCTBIO (1ies1oe uncio ot 0 1o 255);
function GetBlue (color: ColorType): integer;

Brinenser cuHuit 11BET MHTEHCUBHOCTRIO (11e10€ unciio ot 0 1o 255).

[Iporpamma pucyromas 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

(

(

14

4

4

14

4

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.
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Bonpocsr:

1. Uto HeoOX0oauMO cliesiaTh MpU HANTMCAHUM MPOTPAMMBbl JIJIi TOTO, YTOOBI BBHIBECTH
rpaduyeckoe n300paxkeHue?

2. KakoB popmat noakimouenust moayiss GraphABC?



3. Kakue anropuTMHYecKue CTPYKTYpbl HCIOJIB30BAIMCh IPU HANMCAHWU JTaHHOMN
porpammsl?

4. Kakas komaHa HeoOXoauma it pucoBanus uann? [IpsmoyronsHuka?
3aKpaleHHOro NpsIMOYroJIbHUKA?

II1. IIpakTH4YecKasi 4acCTh.
Ha mpo1iiom ypoke Mbl 03HaKOMHIIUCH C TTIOHSITUEM JABYMEPHBIA MAaCCUB U HAIKMCAIU
IPOrpaMmy, BEIYUCICHHUS] CYMMBbI JIEMEHTOB IJIABHOM TMAaroHaM KBaJApaTUYHOU
Matpuilsl. CeroaHs MbI Ha TMTPAKTUKE TIOMPOOYEM C TTIOMOIIBIO MPOTPAMMBI
HanucanHou Ha SIT Pascal ABC HapucoBaTh pUCYHOK JOMa.

3agaum Ha mocTpoeHue rpaguku.

Hanucate mporpammy, KoTopas pHCyeT Ha 3KpaHe KOMIIbIOTEpa JOMHK, HUCIOJIb3YS
npoueaypsl line, rectangle, circle. IToamucars pucyHOK.
O06pasell BEIOTHEHWSI 33/ IaHHU.

100 200 300 400 500 600

3TO PUCVHOK AOMa

NNl
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OTanbl BBIITIOJHCHUS 3aJaHUsA.

|  Ompenenenue UCXOTHBIX JaHHBIX: Pe3yabTaT pabOTHI MPOTPaMMBbl HE 3aBUCUT OT
MEPEMEHHBIX.
Il Onpenenenue pe3yibTaToB: PE3yIbTATOM SABIISIETCS TOTOBBIA PUCYHOK.

1l Anroputm perieHus 3agadu.

1 Waunmanuzanus rpa@uueckoro pexxuma.

2 BrimonHeHue pucyHka. PUCYHOK COCTOUT M3 CJEAYIOMIMX 3JEMEHTOB:
NPSAMOYTOJIBHUKHY, JIMHUHM, OKPYKHOCTh. JlJI1 NpaBHIBHOTO pacuera
KOOPJIMHAT PEKOMEHIYETCSl MPEABApPUTENIbHO CHENAaTh PHCYHOK Ha JIMCTE
OyMaru B KJIETOUKY.

IV Onucanue nepeMeHHBIX:
JInst paGoThl TPOTpaMMBI TTOHATOOUTCSI OMHCATh Ieble MepeMeHHbie gd,gm
HEO0OXOIUMBIE JJISl MHULIUAJIU3AIUU TpadUKH.

V  Ilpumep rpaduueckoil mporpaMMsbl, pucyrouieil n300paxkeHue Joma:



Program Domik;

uses graphABC; //nonkijouyenmne MonyJyis graphABC
begin
SetWindowWidth (800) ; //uMprHa OKHa MIPOT'PaMMbl
SetWindowHeight (600) ; //BEICOT@ OKHa M[IPOI'PaMMbl
SetFontStyle (fsBold) ; //XVIPHEDA CTUIB wWpudTa
SetFontSize (18); //pasmep mpudTa
SetFontColor (clRed) ; //uBeT mpudTa
TextOut (100,100, 'Jommuk") ; //TeKcT
Rectangle (200,300, 600, 600) ; / /oM
Circle (400,225,40); //KpyT
SetBrushColor (clAqua) ; //UBeT 3aJuMBKM OKHAa
FillRect (300,400,500,500); //npouenypa BaJMBKU OKHA
Rectangle (300,400,500, 500) ; / / OKHO
Line (400,400,400,500); // OKHO
Line (300,450,500,450) ; / / OKHO
Line (200,300,400,150); / / Kptbia

( )
( )
Line (400,150,600, 300); / / KpEIa
( )
( )
( )

Line (480,210,480,160) ; //Tpyba

Line (480,160,520,160) ; //Tpyba

Line (520,160,520,240) ; //Tpy6a
end.
V. 1/3.

Bolyunth koMaHIbl pUCOBaHUS TpadUUECKUX TPUMUTUBOB U (YHKIIMIMA 17151 pabOTHI €
[IBETOM.

V. Bonipocsbl y4eHHKOB.
OTBeThI HAa BONPOCH] YHAIIUXCS.

VI. Utor ypoka.

[TonBenenue urora ypoka. BeicTaBiieHue OLeHOK.

Ha ypoxke mbI y3Hamu, 4to B cucteme nporpammupoBanus Pascal ABC moxHO
co3ziaBaTh rpaduyeckre n300paxkeHus. Tak ke Mbl TO3HAKOMUWIIMCH C OCHOBHBIMH
npouenypamu U pynkuusmu rpapuyeckoro Mmoayist GraphABC u nHarnsgHo
MPOBEpWIIM pabOTy TpaduuecKoi MporpaMMBI.

Pa3aeJ 8. Pennienue 3ajady.

3anaqn Ha MaTEeMAaTUYC¢CKHNEC BbIYUCJICHUA



1. HanumeMm camyro IpoCTyrO MPOrpaMMy BBIYMCIICHHS PE3YJIbTATa CIOKEHUS JBYX

MEPEMEHHBIX S = a+b.
Program Slozenie; {3arojiIoBOK HNpPOI'PaMME}
var a,b,s:integer; (*pasmesi onmMcaHmsa HePEMEHHEIX ™)
begin //Havajio pasznejia olIepaTopOB
read(a, b); {BaHeCeHne B SYEHKM a M b ux BHAUEHMI)}
s:=atb; { BEIUMCJIEHME SBHAUEHMUS S}
writeln (‘cymmvma = ’,s); {BrRBOH Ha SKpaH TekcTa 'cymva = ' u

BHauYeHud S}
end. {KOHEeI] HNPOI'PaMMEl} .

Hamomunaro, 4To TEKCTHI, 3aKItOU€HHBIE B CKOOKHU {}, (* *) u mocine // saBastoTcs
KOMMEHTAPHSMH.

2. TlporpamMa BBIYHCIIEHUS TUIOMIATN S MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IO IBYM
Kareram
aub:
Program PloshadTreugl;

Var a,b: integer, S:real; //ob6bsaBIeHME NEPEMEHHEIX

begin
writeln ('BBenuTe lLeJble 3HAUEHMS IJIMHBI KAaTEeTOB a,b');

{BEIBOJ] IMOSCHUTEJIEHOI'O TEKCTa HAa SKPAaH}

readln (a,b); //BBom maHHEX (a U b) C KJIaBMATYPE
S:=a*b/2; //BEIUMCIIEHME IIJIOHAON TPEYI'OJIEHUKA
writeln (' nyomanes TpeyrojbHMKaA = ' ,S);

end.

3. DTy e mporpaMmy MOXHO 3amucaTh 0€3 00bsBIICHUS IEPEMEHHON S.
[Ipsimo B omeparope BbIBOJa writeln MOKHO BHIYMCIUTH 3HAUCHHE TUIOIIA N
o ¢opMyIie, ¥ BRIBECTH €T0 3HAYCHHE Ha DKPaH B BUJIC YUCJIA, C TIOSICHEHUEM.

Program PloshadTreugl;
var a,b: integer; // OBBsIBIIEHME IIepPEeMEHHBIX
begin
writeln ('BBemuTe LeJibHle 3HAUEHUA IOJIMHBEL KaTeToB a,b');
{BRIBOZ I[NOSACHUTEJIEHOI'O TEKCTa Ha SKpaH}
readln (a,b); //BBom maHHBEIX (a U b) C kKIaBMATYPE
S:=; //BEIYMCIIEHME I[LJIOWAnN TPeyTOJIEHUKA
writeln (' momans TpeyTroJibHMKA = ', a*b/2);



{BEIBOIl [NOSCHMTEJIEHOI'O TEKCTA Ha SKPAH M pe3yJIbTaTa BBEUMCIIEHMS
IIomam Tp. }
end.

4, HporpaMMa BBIYMCJICHUA TIIOMAAN TPAIICIUU 110 BBICOTC U IBYM OCHOBAHUAM:

Program PloshTrap;
var a,b,h,s: real;

//OBBABIISAEM HNepeMeHHEe
begin

writeln (BBeImMTe =3HAUEHMS OCHOBAHMIM M BLICOTH') ;
readln (a,b,h);

BEICOTEI

s:=0.5* (a+b) *h; / /BEIUMCIIIEM I[IJIOMAIb
writeln ('llmowanes Tpaneuum = ',s);
end.

//BBOOMM BHAUYEHMS OCHOBAHMUIL U
//BEIBOOMM Ha SKPAaH

3. Ilporpamma, ompenenstomniast BUI TPEYToJbHUKA IO €r0 CTOPOHAM:
Program SravStoronTreug;

var a,b,c: real;
begin

//OBBSABIISIEM MEepPEeMEHHEIE

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 cCyllecTByeT')
else

begin
if (a=b)and (b=c)
PaBHOCTOPOHHUM') ;

then writeln ('TpeyTOJlbHUK -

if (a<>b)and (b<>c)and (a<>c) then writeln
Pa3HOCTOPOHHM' ) ;

('TpeyToslbHUK —

if (sgr(a)=sqgr (b)+sgr (c))or (sqgr (b) =sqgr (a) +sgr (c) ) or (sgr (c) =sg
r (b)+sgr (a)) then writeln('TpeyTOJIbLHUK -
NPAMOYT'OJIBHEI' ) ;

if ((a=b)and(c<>a)) or ((b=c)and(a<>b))or

( (c=a)and(c<>b)) then
paBHOOEeOpeHHE' ) ;
end

writeln ('TpeyTOJIbHUK -

end.

4. TlporpamMma ornpeaeneHus THS HEeleNd, [0 BBeAEHHOMY HOMEDY:



Program OperatorCase;

var den: integer; //OBBSABIIIEM MepEeMEHHEIE
begin
writeln ('BeenuTe HOMep nOHS Hemenm (1..7): '),

readln (den) ;
case den of // Oneparop BeOOPA
1..5: writeln ('Pabouun neHn'):;
6,7: writeln ('BexonmHom') ;
else writeln ('BBemuTe HnpaBUJILHO HOMep nHa!');
end;
end.

7. Ilporpamma cpaBHEHUS BBEACHHBIX YKce (MoJHas (hopma yCIOBHOTO
orepaTopa if):
Program SravChisel;
var a,b: integer ; //OBBABIIAEM INEpPEMEHHEE
begin
writeln ('Beegure a u b');
read(a,b);
1f a<b then
writeln(a, '<',b)
else
if a>b then
writeln(a, '>"',Db)
else writeln(a, '=',b);
end.

8. Ilporpamma, BEIBOASAIIAS Ha dKPaH TaOIUITy YMHOKCHHS Ha 3:

Program Umnoz3;
var n: integer; a: real; //obmsaBiseM nepeMeHHEE
begin
for n:=1 to 10 do
begin
a:=n*3;
writeln('3*',n,'="',a)
end;
end.

9. TlporpamMa HaxO0XXJACHHUS BCEX JeTUTENISH Yucia a.



B nukne for mnocnenoBaTenbHO AEIMM YHUCJIO & Ha mapaMeTp LIMKJIA, HaurHag oT 1
710 3HAYCHUS YMCia a, ¥ HAXOUM BCE YMCiIa, OCTATOK OT JACJIEHUS KOTOPHIX (mod)
paBeH HyIr0. Eciiu Takue 4uciia €CTh, TO BBIBOJIMM MX HAa 3KPaH UX C MMOMOIIBIO
oreparopawrite (i, ' ");

Program Deliteli;
var a,i: integer; //ob6naBisgeM nepeMeHHEE
begin
write ('BBenguTe umcio a=');
readln (a);
write ('IJenurenu umcia a: ') ;
for 1i:=1 to a do
begin
if a mod 1 =0 then write(i,"' ');
end;
end.
11. [Iporpamma BBIYMCIEHUS KBagpaTa U KBaApPaTHOTO KOPHS YMCIa N

Program Kvad Kor;

var kv,n:integer; kor:real; //ob6msaBisgeM nepeMeHHEE
begin

writeln ('BBegure umciyo n');

readln (n) ;

kv:=sqgr(n) ;

kor:=sqgrt (n) ;

writeln ('Ksampar umcna ',n,' = ',kv,' KopeHr umcrna ',n, '
= ',kor);

end.

12. IIporpamma BO3BeJEHUS B KBAJPAT, C UCIOJIb30BaHUEM (QYHKLIUU pOwWer:
Program stepen2;
var n: integer; a:real; //oBvsaBiseM HnepeMeHHEE

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

13. IIporpamma BBIYMCIEHUS JJIMHBI OTPE3Ka MO BBEAEHHBIM KOOPAUHATAM:



Program DlinaOtrezka;

var x1,yl,x2,y2,d:real; //obwsaBiseM nepeMeHHEE
begin // BrrumciseM OjamMHYy OTpes3Ka O TeopeMme I[Inparopa

writeln (' BBemuTe kKoopaMHATH Touek A (X1,Y1l) wm
B(X2,Y2)");

readln( x1,vyl,x2,y2 );

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

writeln (' InmHa oTpeska |AB|=',d);
end.

14. ITporpamma BO3BEJIEHUS B CTEIEHD JIO0OT0 YHCIIA:

Program StepenChisla;
var p,a: real; n,i: integer; //ob6nsaBisgeM nepeMeHHEE
begin

writeln ('BBegure a,n: ');

read(a,n);

p:=1; //3amaéM HavaJlbHOE SBHAUEHME OTJIMUHOE
or 0

for 1i:=1 to n do //opraHmsyem I[MKJI

p :=p * a; // BEBEIUMCJIIEM CTEINEHE YMCJIa

writeln(a,' B creneuu ',n,' = ',p);// BEBOOMM pe3ysLTaT

end.

3agauM ¢ YMCJIOBBIMH MOCJIEI0BATEJIbHOCTSIMH.
5. IlporpaMma BBIYMCIIEHHSI CYMMBI YHCell KpaTHbIX 3, B nuanazone 0...100.

Program Summ3;
var s,i:integer; //OBBABIIAEM NEpEeMEHHEE
begin
for i:=1 to 100 do //zamaém mgmamnazod or 0 mo 100
if 1 mod 3 = 0 then //Haxomum umcsa kparTHbE 3
write (i:3);
writeln () ;
begin
s:=0;
for i:=1 to 100 do
if 1 mod 3 = 0 then
s:=s+1i; //HaxomomMm CyMMy UMCEJI KPAaTHBEX 3
end;
writeln(' s = ',s); // BeBOOMM pes3yanTaT
end.



6. IIporpamma BBIUMCICHUS CYMMBI HEUETHBIX YMCEIN MTOCIEI0BATEILHOCTH
ot 0 1o 100, c momoIIbpIo IUKJIA repeat.

Program SumChet;

var 1i,s:integer; // 1-mMHOeKc,S-HaKOIUTEJIb CYMME
begin 1:=0; s:=0; //obBHyneHMe MCXOIOHEIX SBHAYEHMI 1,S
repeat //omeparop LMKIa OBTOPA

1:=1i+2; //HaxoxmeHue UETHEX MHIEKCOB.

S:=s+1; {T.K. MHIEKCE [IOCIEIOBATEJILHOCTHY COOTBETCTBYIOT
BHAUYEeHMSIM WiCejl, TO K HpelemymeMy 3HadveHuro s’ rnpubariigeM 3HaJYeHV T
YETHEIX MHIIEKCOB }

until i>99; //ycraoBme BBIxOma M3 LMKJIA
writeln('s=',s); //BeBOO pe3yjbTaTa
end.

/. Hanwuimiem nporpammy Haxo0KJI€HHS CYMMBbI HEUETHBIX YHACET

nocienoBareabHocTH OT 0 10 100, ¢ momMomkio MKIa while.

Program SumChetl;
var 1i,s:integer; // 1-mMHOeKc,S-HaKOIUTEJIb CYMME
begin 1:=0; s:=0; //oBHyneHMEe MCXOMOHBIX SBHAYEHMI 1,S
while 1<100 do //omepaTop LKA HOBTOPA C YCJIOBMEM
BBEIXOIA M3 HEI'O
begin
1:=1+2; //HaxoxneHue UYETHEIX MHIEKCOB.
S:=s+1i; //BHUMCIIEHUE CYyMMEI
end;
writeln('s="',s); //BrBOO pe3ysbTaTa
end.

8. Hamumem Ty e mporpaMMy HaxO0KJICHHUS CyMMBl HEUETHBIX YHCEI
nocieaoBareabHocTH OT 0 10 100, ¢ momoIpIo HUKIa for.

Program SumChet3;

var i,s:integer; // 1-MHIEeKC, S—HAaKOMIUTEJIb CYMME
begin s:=0;
for i:=0 to 100 do
begin
S:=s+1i; / /BEIUMCJIEHME CYMME
i:=1+1;
end;

writeln('s="',s); //BHIBOI pesyJjbTaTa



end.

9. Ta e mporpaMma, ¢ TOMOIIBIO MIUKJIA for W omnepanuu mod. .
JInst moncKa 4€THBIX YUCEN UCIIOIbB3YETCS MPOBEPKA YETHOCTHU € MOMOILBIO
onepauuu nejaourciaeHHoro aenenus mod. (Ecim octaTok oT AeneHus yncia
Ha 2 paBeH | To, cnenoBaTeNbHO, YUCIO HEUETHOR).

Program SumChet4;
var i,s:integer; // 1-MHIEKC, S—HAaKOIMUTEJIb CYMMEI
begin
for i:=0 to 100 do
begin
if 1 mod 2=1 then //HaxoxIeHMe HeU&THBIX
UHIEKCOB
s:=s+i; / /BEIUMCJIEHUE CYyMMEI
end;
writeln('s=',s); //BHBOI pesyjbTaTa
end.

10.ITpocTast copTupoBKa 3-X YUCEIL:

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.TIporpamma HaxoxzaeHus: Max ajieMeHTa MacCrBa U €ro Mops;AKOBOro HOMepa:

Program MaxElement;
const n=100;

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

for i:=1 to n do



begin

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

max:=al[l];

p:=1;
for j:=2 to n do
begin
if a[j]l>max then
begin
max:=aljl;
p:=J;
end;
end;
writeln ('Max »jemeHT = ',max, 'Ero N = ',p);

end.

12.IIporpamma Berauciienus N-ro uucia nociaeaoBarenbHOCTH (psana) Gubonayuu,
C MCTIOIh30BAaHUEM METO/Ia PEKYPCHUH.
[TocnenoBarensHOCT, HOOHAYYM — 3TO PSIA YKCET, B KOTOPOM, HAUYMHAs C
TPETHETO ANEMEHTA PSJia, KaXkKI0€ CIEAYIOIIEe YUCIIO PABHIETCS CyMME IBYX

NPEIbIIYIIUX.

Program FibonachiRekursia;
var n:byte; //OBBSIBIIIEM MepeMeHHEE
function F(k:byte) :word; //onpenengeMm ¢yHknmo F,
OCyIne CTBIISILYIO
begin / /PEKYCUBHELT BEI3OB, T.&. OOpaleHMe K IBYM
NPENEOYIpM CBOMM
if k<2 then F:=1 else F:=F(k-1)+F(k-2); / /3Havens F (k-
1) F(k=-2)

end;

begin
write ('BBenguTe HOMep umciia duboHauum ') ;
readln (N) ;
writeln (N, '-oe umcno ®mboHauum =',F(N));
readln

end.



13.Ta e 3a7a4a, BHIMIOJHEHHAS C TIOMOIIBIO ITUKIIA, MPUYEM BBIBOJISIIAS BECH PST
yrcen Gubdonayun, ot 1 1o N:

Program FibonachCicl;
var
i,N,k1l,k2,kn:integer; //oOvsaBisgeM OepeMEeHHEE

begin
writeln ('BBegure umciso N');
readln (N) ;
kl:=1; //MepBEEe OBa WjeHa psnga PAaBHB = 1
k2:=1;
writeln('fl = ',kl);
writeln('f2 = ',k2);
for i:=1 to n-2 do
begin
kn:=k1+k2; // kn - 570 umMcio dubOHAYWM M MHOEKCOM 1+2,
T.K. BEUMCIIEHME
writeln('f',i+2,' = ',kn); // HaumHaemMm <C 3-TO BSJIEMEHTA
10CTIEIOBATETIEHOCTH
kl:=k2; //nepeonpenenseM B3HAYEHMS [EePEeMEeHHEIX, T.e.
rnpucBamMBaeM
k2 :=kn; //OBYyM MOCJIEOHMM SJIEMEeHTAM S3HAUYEHMEe [OBYX
[IPENBIIYIINX
end;
end.

IIporpammbl padoThI €O CTPOKAMM.
8. Ilporpamma KOHKaTE€HaIMU CTPOK:

Program Concatenacia;
var s,sl,s2: string; //OBBABIIAEM INEepEeMEHHEE
begin
Writeln ('BBemure cmnoma');
readln (sl,s2);
s:=Concat (sl,s2);
Writeln ('llonmyyeHHOe cJoBO = ',s);
end.

9. IIporpaMmmMa BBIYHMCIICHUS JJTMHBI CTPOKH (KOJIMYECTBO CUMBOJIOB B CTPOKE):



Program DlinaStroki;
var s: string; L:integer; //OBBABIISIEM [IepEeMeHHEIE
begin
writeln ('BBemomuTe CTPOKY');
readln (s) ;
L:= Length(s);
Writeln (' InuHa ctpoku = ',L);
end.

10.ITporpamma BBIpE3aHHUSI N CUMBOJIOB U3 CTPOKHU S, Ha4YMHAas C MMO3UIMU 1, C
oMok pyHkuu Copy (s, 1, n):

Program VyrezSimvol;
var s,sl: string; 1i,n:integer; //06BABIIAEM
rnepeMeHHEBIe
begin
Writeln ('BBeguTe CJIOBO');
readln (sl);
Writeln ('BBegmuTe C KaAaKOI'O CHMMBOJIA UM CKOJBKO MX
BEIPE3ATH ') ;
Write('i = '"); read(1i);
Write('n = '");read(n);
sl:=Copy(s,1i,n); // cmMoTpu pasmes CTaHIAPTHHE IIPOLIETYPbL
1 QyHKLVI
Writeln ('nomyuyeHHoOe cjoBo = ',L);
end.

11.TIporpamma ynaneHust U3 BBEAEHHOM CTPOKU S, TEPBBIX N CUMBOJIOB.

Program UdalenieSimv;
uses crt;
var s:string;n:integer;
begin
writeln ('BBeauTe CTPOKY UM KOJIMUECTBO YIOaJIIEMbBIX
CHMMBOJIOB ') ;
readln (s, n);
delete(s,1l,n);
writeln ('mocJye ymajieHMsa DOJIYyUyMJIOCHL — ', S);
end.

12.Tlporpamma mouCKa CUMBOJIA B CTPOKE:

Program PoiskSimvola;



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

rTepeMeHHEE
begin
writeln ('BBemouTe CTpPOKy');
readln (s) ; //CUnMTEBaEM CTPOKY
writeln (' BremuTe cumMBOJ') ;
readln(si) ; //obo3HayaeM MCKOMBIA CHMMBOJI S1
f:=false; //MBHAYAJIEHO CUMTaeM, 4YTO CHUMMBOJIA B

CTPOKE HET
for i:=1 to length(s) do
begin //OYHKIIMEN COPY MIPOBEpsSeM
CoBHIamamnT JiA
if copy(s,i,1l)= si then f:=true //Brppezaemele CHMMBOJIEI C
MCKOMEIM
end; //Torga Jjiormyeckas QyHkKImsa f npuMer
3HaveHue true
writeln (f); //BeBOOMM pPE3YJIBTAT
end.
13.Ilporpamma BBIYMCICHUS KOJMYECTBA CIIOB B CTPOKE;

Program KolichSlov;

var s: string;

n,k: integer;

begin
writeln (BBeguTe cTpoky ');
readln (s) ;
for n:=1 to length(s) do

begin
if (s[n]='" ") then
k:=k+1;
end;
writeln('B cTpoke',k+1,' cjoB' );
end.

14 .TIporpamma 3amucu cjaoBa B 0OpaTHOM MOPSAKE (TIEPEeBEPTHIII):

Program Perevorot;



var c,cl:string;
i:integer; //OBBSABIIIEM MepEeMEHHEIE
begin
writeln ('BBenure cJjoro');
readln(c);
for i:=length(c) downto 1 do
cl:=cl+copy(c,i,1);
writeln (‘nepesépTomn = ’,cl);
end.

3a;1aq1/1 ¢ MacCuBaMHu.

4. Tlporpamma BBoja MaccuBa U3 20-TH MOCIEAOBATENbHBIX JIEMEHTOB:

Program VvodMass;
const n=20; //OBBABIIAEM KOHCTAHTY

var a: array [l..n] of integer; //ob6wsaBisemM MaccuB

i:integer; //o6wvsaBiaseM nepeMeHHEIE
begin
all]:=1; //3amaeM 3HaueHME IIEPBOMY 3JIEMEHTY
[IOCJIEOOBATEJILHOCTHU
write(al[l]l," ")
For 1:=2 to n do
begin
alil:=ali-11+1;
write(al[i]," ");
end;
end.

5. Ilporpamma BBOJa MaccuBa U3 20-TH YETHBIX AIEMEHTOB:

Program Posledovatelnost;
const n=20;
var a: array [l..n] of integer; //O6naBieHue

i,k:integer; //OBBSIBIISIEM NEepEMEHHEE
begin
all]l:=0;
write(al[l]," "),
for 1:=2 to n do
begin
ali]:=ali- 1] +2;
write(al[i]l," ")

end;

MaccuBa



end.

6. IIporpamMMa BBOJa MaccHBa CIy4allHBIM 00pa3oM, C MOMOIIBI0 (YHKIIUU
Random:

Program MassSluchayno;
Var a : Array[l..12] Of Integer; //oO®BSABJISIEM MAaCCHUB U3

12 ymcesI

i : integer;
begin
Randomize; //aponenypa T'€HEeparlmn CJIYYaiHBIX
yyceJsI
for 1 = 1 to 12 do

begin

al[i] :=random(18)-5;//reHepupyem umcjsa B
ouanaszsode -5..12

Write('a',I,'=',alil]l:2," ");//pesynbrar

end;

writeln () ;
end.

7. HporpaMMa BBIYUCJIICHUSA CYMM OTACJIbHBIX CTPOK MATPHUIIBI:

Program SummStrok;

const n=3; m=3;

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

begin
for j:=1 to n do
begin
for i:=1 to m do
begin
ali,j]l:= random(101)-50;
write(al[i,J]:4);
s:= stali,Jl;
end;
writeln (' s=',s);
s:=0;
end;
end.

8. IlporpamMma BBOJIa MaTPUIbl BpYUYHYIO:

Program VvodVruch;

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

begin



for i:=1 to n do

begin
for j:=1 to m do
begin
readln(ali,j]):
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.

9. IlporpaMmMa COPTHPOBKH IEMEHTOB MaCCHBA MTy3bIPHKOBBIM METOJIOM:

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(ali]l,"' ");
end;

writeln;
for i:=2 to n do
for j:=1 to n do
if afi]l<a[]j] then

begin
prom:=alj];
aljl:=alil;
al[i] :=prom;
end;
for i:=1 to n do
begin
write(alil,"' ")
end;

end.

10.IIporpamma BBIUKCIEHUSI CYMMBI 3JIEMEHTOB TJIABHOM AMAroHaiu KBaJpaTHOU
MaTpPHULIBI:

Program SummGlavDiag;



const n=3;
var a: array [l..n,1l..n] of integer;
s,1i,j:integer;
begin
s:=0;
for 1i:=1 to n do
begin
for j:=1 to n do
begin
ali,j]:=random(101) ;
write(ali,Jjl:5);
if i=3 then s:=s+ali,]j];
end;
writeln;
end;
writeln ('CymmMa 2J1. TJlaBHOM Omar.',s);
end.

11.HporpaMMa BBIYUCJIICHHUA CYMMBI 3JICMCHTOB BCIIOMOTaTeJIbHOM JuaroHaliu:

Program SummVspomDiag;
const n=3;
var a: array [l..n,1..n] of integer; s,1i,Jj:integer;

begin
s:=0;
for i:=1 to n do
begin
for j:=1 to n do
begin
ali,j]:=random(101);

write(al[i,Jjl1:5);
if i=n-j+1 then s:=s+ali,jl;

end;
writeln;
end;
writeln ('CymMmMa 3JeMeHTOB BCIOM. guar.= ',s);

end.

Bce nporpammebl perieHus 3aa4 NpoTeCTUPOBAHBI.
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