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Crnucok nurepaTypsl



BBeaenune

OcHoOBHas 11e/1b JaHHBIX METOJUYECKUX YKa3aHWUW - MPUOOPETeHHE CTyIEeHTaMu
MIPAKTUYECKUX HABBIKOB NpH B3anumojenctsuu ¢ [I9BM u pemenun 3agad ¢ UCHoNb30-
BaHMEM s13bIKa TIporpaMmupoBanus Pascal.

Bo BpeMsi MOATOTOBKU K BBHITIOJIHEHUIO OYEPETHOTO 3a/JaHusl CTYJICHTY HEoOXo-
JTUMO:

popadoTaTh TEOPETUUECKUN MaTeprall Mo TeMe 3a/1a4H;

pa3paborarh OJIOK-CXEMY aJropuUTMa M COCTABUTh MPOrpaMMy IO CBOEMY Bapu-
aHTy 3a/1aHMUS.

CTyZneHT NOMKEeH peluTh MOCTaBICHHYIO 3a7auy Ha OBM, odhopmuts oTyeT mo
3a/la4ye ¥ 3alIUTUTh €rO0.

Buumanue!

HpaBI/IJIa TEXHHUKH 0€30IMacHOCTH 3anpeuiaroT CTyACHTaM BKIIIOYAaTb WJIW BBIKIIIO-
YyaTh KaKue-Imoo YCTpOfICTBa, BCKPbIBATb O6OPYZ[OB3.HI/IC, CHUMATh 3allIlUTHBIC IIIUTHI, a
TAKKC IIPUKACATHCA K TOKOBEAYIIHUM HaCTAM YCT‘pOfICTB.

[locne BeIMOIHEHUST pabOTHI CTYyIEHT 00s3aH MPUBECTU pabouee MECTO B MOps-
TIOK.

Hopaook evinoinenus INemMeHmMapHvlX O0eucmeuil npu GvlnOJAHEeHUU 10601l
paoomul na IBM.

B cuctemy nporpammuposanus Turbo Pascal ¢pupmsr Borland Bctpoen mpocroi,
HO JIOCTaTOYHO YJOOHBIA TEKCTOBBIA PENaKTOp IJIsl CO3JAaHHUs TEKCTOB mporpamm. He
BBIXOJIS U3 HEro, MOKHO KOMITMJIMPOBATH MPOTPaMMBbI, HAXOAUTh OIIUOKU M TYT K€ MX
UCTIPABISATh, KOMIIOHOBATh POTPAMMBI U3 OTJENBHBIX YaCTeH, 3aIyCKaTh OTIAKCHHYIO
nporpammy. Jljist 3T0ro npeHa3Ha4eHO CUCTEMHOE MEHIO, aKTUBU3UPYEMOE HAKaTHEM
knaBuin F10. Hekoropble KoMaHabl 1yOaupyroTcs PYyHKIIMOHAIBHBIMU KIaBUIIAMM.

Huxe onucanbl 1eicTBHS IPU BBIMOJIHEHUH OCHOBHBIX (DYHKIMIA npu pa3paboTke
IIPOTPaMM.

a) 3arpy3ka cucremsnl Turbo Pascal

BoiTy B TWYHBIA KaTaJIOr CTYJIEHTA, COAECPKAILINN UHAUBUAYAIbHBIE TEKCThHI €TI0
porpamm;

akTHBH3MPOBaTH (haiit turbo.exe (00bIYHO ITO AeNaeTCs Yepe3 MOIb30BATEIBCKOE
MEHIO C MCIOJb30BaHUEM KIaBUIIM F2), mpu 3TOM B BepXHEW 4acTH dKpaHa MOSBUTCSA
MEHIO KOMaHJ1 CHCTEMBI.

0) Cozpanue (BBOA) HOBOI MPOrpaMMBblI

Haxatp xinasumy F10 (Bxon B MeHI0);



YCTaHOBUTH Kypcop Ha komaHay FILE u akTuBH3upoBaTh €€ myTeM HakaTHs Ha
knaBuiy Enter;

B MOSIBUBILEHCS HAa DKpPaHE paMKe C MEPeYHEeM KOMAaH]l YCTAHOBUTH Kypcop Ha
koMany NEW u aktuBu3upoBath ee (OTKpOETCS HOBOE OKHO);

BBECTH IIPOTpaMMy;

M0 OKOHYAHWHU BBOJA MpPOrpaMMbl HaxkaTh kinasuiny F10 u akTuBH3MpOBaTH CHO-
Ba KoMaHay meHto File;

B MMOSIBUBILIEMCSI TIEPEUYHE KOMaH]l aKTUBU3UPOBATh KOMaH1y Save AS;
yKa3zaTh uMsl ¢aiina 1 Haxkath kinaBuiny Enter (zanuce ¢aitna va nuck);

JUTS KOMOIWJISIIAY U BBITIOJTHEHUST TIPOTPAMMBbI MOXKHO JIMOO ¢ MOMOIIBIO KJIABUIIIH
F10 Boiit B mMeHro cuctembl Turbo Pascal n aktuBu3upoBaTh komanay Run , mudo
Haxartb knasumm Ctrl+F9;

JJIA Ha6J'IIOI[eHI/ISI 3a pGSYJ'IBTaTaMI/I BBITTOJIHCHU S HpOFpaMMBI HaXaThb KJIaBUIIIHU
Alt+F5.

B) KoppekTupoBka (McnpasieHue) nporpaMmmbl

Ecnau B mporpamme oOHapyXeHBbI OMIMOKH, TO JJIsI UX YCTPaHEHUS CJIEAYeT BbI-
ITOJIHUTBH CJIEAYIOIINE ONEPALIUHN:

YCTPAHUTh OLIKUOKH B MPOTPaMME;

HOBBI BapUaHT NPOrpaMMbl 3alKMCaTh HA JAMCK, IJIs 4ero Haxkarth kinasumry F10,
akTHBH3MpOBaTh KoMaHay File, B moaMeHto BbIOpaTh KOMaHIy Save WM HaxaTh Kiia-
Buiy F2;

JJIA KOMITHMJIAIIWMH, BBITIOJTHCHUA U H3.6J'IIOI[CHI/I$I 3a pE3yjibTaTaMM BBIIIOJIHUTL pa-
HEC OINMCAHHBIC KOMAaH/HbI.

r) CoxpaHeHHue MPOrpaMMblI

Ecnu HeoOxoaumo 3anucaTh mporpaMMHbId (aiii, To Hago B omun File aktiusu-
3UpoBaTh KOMaHAy Save AS.

JIJis coXpaHEHHs TEKYILEro nmporpaMMmHoro ¢aiia B onuuu File aktususupyercs
xkomanja Save (F2).

1) 3arpy3ka B peJaKkToOp paHee COXPAHEHHOI'0 TEKCTA
Haxxatp knaBuiry F10 u aktuBu3upoBats komanay File;
B TIOJIMEHIO BbIOpath komanay Open (F3) u aktuBu3upoBars ee;

Ha 3alpoc CUCTEMBI yKa3aThb UMS 3arpyxaemMoro (aiinia uin BeIOpaTh U3 MpeaJio-
KEHHOTO CIHCKA.

Ecnu nocne Beixoga u3 cucteMbl Turbo Pascal e 6bi10 3ammcu HoBoOro (haiina,
TO TIPU TMOBTOPHOM BXOJI€ B Hee MPEIbIAYIIHHA (aill MOKET OBITh COXpAHEH B PEIAKTO-
pe, Tor/a ero 3arpyska He TpedyeTcsl.



¢) PacneyaTrka nporpaMMbl U pe3yJibTaTOB €¢ padoThI

Ilocne oTnaaky mporpamMMsl, T. €. MOJYYEHUS PE3yJIbTATOB BBIYUCICHUM HA DKpa-
HE JMCIUIes,, HEOOXOAMMO BBIBECTH HA MPUHTEP €€ TEKCT U pe3ybTaThl. BbIBOI TekcTa
MPOrpaMMbl Ha IPUHTEP MOKHO OCYLIECTBUTH CIEAYIOUIUM 00pazoM:

YCTaHOBUTH KypCOpP Ha BEPXHIOK CTPOKY BBIBOJIMMOTO TEKCTa (CJIeBa OT TEKCTa) U
Haxath kinapumu Ctrl+K-B (naxumarorcs omnoBpemenno kinasuimm Ctrl+K, a 3atem —
kiaBuiia B);

YCTaHOBUTH KypCOp HIIKE MOCJICTHEH CTPOKH BBIBOJAMMOIO TEKCTa HA OJIHY CTPO-
Ky (cjeBa OT TekcTa) U HakaTh kiapumu Ctri+K-K;

Hakathb kinasuim Ctrl+K-P. Tekct Oynet pacnevaraH.

Jl71s1 BBIBO/IA PE3YIBTATOB PELICHUS 3a7a4 Ha MIPUHTEP HEOOXOMMO B MpOrpam-
MY BHECTH CJICIYIOIIUE U3MEHEHUS:

MOCJIe 3arojIoBKa MporpamMmbl BBecTu orneparop Uses printer;
B OIlepaTopax BhIBOJIA JAHHBIX MEPe]l CIMCKOM BBIBOJIA 3amucars ISt;

3aIycTUTh MporpamMmy Ha BeinojHenue (Ctrl+F9). Pesynbrate OymyT pacneyara-
HBI.

) Pabora ¢ pparmenTamMu TeKcTa

Cuctema Turbo Pascal Bepcun 7.0 momyckaeT MHOTOOKOHHYIO padoTy, T.e. Of-
HOBPEMEHHO MOKET OBITh 3arpy’K€HO HECKOJIbKO MPOrpaMM, KaxKJaas - B OTAEIbHOE OK-
Ho. [lepexiroueHre Mexy OKHaMU OCYILECTBISETCS ¢ MOMOUIbI0 KinaBuiu F6. Y nane-
Hue Tekymero okHa — Alt+F3 . Jlng moctyma k apyrum GyHKIUSM paObOThI ¢ OKHAMHU
cienyeT ¢ moMoulbio kinaBuiiu F10 BOWTH B MEHIO CUCTEMBI U AKTUBU3MPOBATH KOMaH-
ay Windows.

Penaktop Turbo Pascal momyckaer pabory ¢ ¢parmentamu Tekcta. JIro0oit
(bparMeHT MOXHO, UCTIOJIBL3Ys Oydep oOMeHa, CKOMUPOBaTh B T1I000€ MECTO MPOTPAMMBI
B J1I0OOM OKHE:

- BBIJICJUTH ()pPAarMEHT C MOMOIIBIO KJIABHIIIAM — CTPEJIOK MPH Ha)KaTOM KJjia-
sutie Shift (He oTmyckarh, oka He OyCT 3aBEPIICHO BhIICICHHE);

- KOMHUPOBaTh BBIJCICHHBIN (parmeHT B Oydep obdmena - Ctrl+Ins wnm
Shift+Del, B nmocnennem ciydae BoieneHHbIH GparMeHT OyIeT yIaleH U3 IpOorpaMMel;

- KOIMPOBaTh cojepkumoe Oydepa oOMeHa B mMporpaMMy B TOUKY, IJ€ Ha-
xonutcst kypcop Shift+Ins;

- ynanuth BeieneHubi gparment — Ctrl+Del.

JlocTyn kK KOMaHAaM KOMKMPOBAaHUS BO3MOXKEH Yepe3 MEHIO: HaxaB kiasuiny F10,
BeIOpaTh koMaHay Edit, mosiBUTCS IOAMEHIO KOMaH]T PeJaKTHPOBAHUS TEKCTA.

IIpumeuyanme: IlpuBeneHHas BbIIE IOCIEIOBATEIBHOCTh OINEPALUM HE OITH-
MaJjibHa, HO HauboJiee rmpocta s nepBoro 3HakoMctBa ¢ [I9BM. VY naun Bam!



1 lonsTue anropurma. biaok-cxema

AJITOPUTM — KOHEYHAas MOCJIEI0BATEIbHOCTD MPEANUCAHNUN, OJHO3HAYHO ONPEE-
JISIFOIIIAs TIPoliecC MpeoOpa3oBaHusl UCXOAHBIX JAHHBIX B PE3YyJbTAT PEIICHUS 3a1a4H.

B nporiecce pa3paboTku anroputMa MOTYT UCTIOIB30BATHCSA PA3IUYHBIE CIIOCOOBI
ero onucanus. Hanbomnee pacrpocTpaHeHHBIE:

CJIOBCCHAas 3aIIHCh,

rpaduyeckue cxeMbl aropuTMOB (OJIOK-CXEMBI);

nceBaoko 1 ((hopManbHbIE aITOPUTMUYECKHUE S3BIKH);

- CTPYKTYpOTpaMMBlI.

bnok-cxema — 3TO rpadguueckoe NpencTaBiIeHUE aJIrOPUTMA, JONOJHEHHOE dJie-
MEHTaMU CJIOBECHOH 3anucu. Ha O0Kk-cxeMe KaKIblii MyHKT alropurMa u3o0paxaercs
COOTBETCTBYIOIIEH reomerpuyeckoil purypoil. B Ttabnuue 2 npuBeneHsl rpaguueckue
AJIIEMEHTHI, HA KOTOPBIX KOMIOHYIOTCS OJOK-CXEMbI, X HA3BAHUSI U CUMBOJIBI.

Tabmuma 1 — I'paduyeckue 351eMeHThI OJIOK-CXEM

HasBanmue 0s10xa Baok OtobOpaxkaemast QyHK-
M

Hauano-koHen Hauvano, xonemn, BXxog -—

biok BBO/JIa- BBoa naHHBIX OO  BBI-

BBIBOJIA BOJ| PE3YJIBTATOB HA 3KpaH

bnox BeiBOIA BpiBOI 1aHHBIX HA MIeYaTh

IIpouecc BblunciieHne wim mociie-
JOBaTEIbHOCTh BBIYUCIIE-
1305071

IIpenomnpene- Beinosinenue IIOAIIPO-

JICHHBIN IIpoLeCcC rpaMMBbl

AnpTepHaTuBa IIpoBepka ycnoBui




[Iponomxenue Tabauis! 1

HasBanmue 0,10xa Baok OTtobOpaxkaemast QyHK-
oM
Monudukanus Havano uuxna
CoenuHuTeNb PaszppiB  nuHMI  1OTOKa
uH(popMalMu B Mpejaesax
OJIHOM CTPaHHUILIBI

B tabnwuie 3 npuBeaeHB! OCHOBHBIE 0a30BbIC 3JIEMEHTAPHBIC CTPYKTYPHI IS CO-
CTaBJIEHUS OJIOK-CXEM.

Tabnuua 2 — ba3zoBbie CTPYKTYpbI OJIOK-CXEM

Ha3BaHue THIIAa CTPYKTYPHI HN3o00paikenne

OCHOBHBIE

IlocenoBaTenbHOCTD

Pa3BetBnienue (BbIOOD)

[uki ¢ mpexycimoBueM




[Tponomxenue TabauIs 2

Ha3BaHue THIIAa CTPYKTYPHI HN300pakenne

JlOTIOJIHUTEIIBHBIC

Br16op BapuanTa

COKpaI_HCHHaH 3aIIMCh PAa3BCTBJICHHUA

[uki ¢ napamerpamu

[uki ¢ mocTycimoBueM
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2 OcHOBHBIE KOHCTPYKIHNH si3bika Pascal

2.1 Angpasum azvika

B nporpamMme MOKHO HCIIOJb30BaThb TOJIBKO CHUMBOJIBI, BXOAAIIHWC B aﬂ(i)aBI/IT
SA3bIKa:

a) 26 naTUHCKUX OYKB (KaK MPOMHUCHBIC, TAK U CTPOUHBIC);
0) uudpst ot 0 10 9;

B) 3HAKM MpENUHAHM: TOUKa ( . ), TOUKa ¢ 3ansTou ( ; ), ABoeTouune ( : ), 3amsTas
(), anoctpod (* );

I) 3HaKd apuMETHIECKHX omepaiuii: wiroc ( + ), MuHyc ( - ), yMHOKeHHe ( * ),
nenenune (/);

1) 3HAaKU OIepalyii OTHOWmEHUs: 6oubie (> ), MeHbIe ( < ), paBHO ( = );
¢) ckoOku: kpyrabie (), purypusie { } , kBagpathsie [ ] ;
K) mpooe.

B TCKCTC, 3aKIFOYCHHOM B aHOCTpO(l)BI, MOKHO HCHOJIB30BaTh JIIO0BIC CHMBOJIBI,
HMCIOIIUCCS Ha KIIaBUAaTypC AUCIIICA.

B s3pike Pascal mmeercs Takoe moHsTHE, KaK KOMMEHTapui - 3TO B3siTast B (Hu-
T'ypHBIE CKOOKH JIF00ast OCIIeI0BaTeIbHOCTh CUMBOJIOB, HE COJIEprKalllasi 3aKphIBAOIICH
(burypHoii ckoOKH.

2.2 /lannuvle
2.2.1Buowt 0annwix

JlaHHbIe OBIBAIOT JIBYX BUOB - KOHCTAHThI M TIEPEMEHHBIE.

KoHcTaHTBl - 3TO Takue JaHHbIE, 3HAUYCHHS] KOTOPBIX, OyAy4u OINpeeleHHbBIMU
nepe;] BHITIOJIHEHUEM MTPOTPAMMBbl, HE U3MEHSIIOTCS TIPU €€ BBITIOJHEHUH.

[lepeMenHbI€ - 3TO TaKU€ JIaHHbIC, 3HAUCHUSI KOTOPBIX MOTYT U3MEHSTHCS B MPO-
11€CCE BBIMOJIHEHUS TPOTrPaAMMBI.

Kaxnoe nanHoe (kak KOHCTaHTa, TaK M MEPEMEHHAas ) OTHOCUTCS K KaKOMY-JTH0O0
tumny. [log TMIIOM JaHHOTO MOHUMAETCSI MHOXECTBO €r0 JIOMYyCTUMBIX 3HaueHuU. Tum
JTAHHOTO OMpEeIseT TAKKe MHOXKECTBO JIOMYCTUMBIX HaJl HUM JICHCTBUM.

B s3bike Pascal cyniecTByeT HECKOIBKO Tpynn TUIIOB. MBI paccMaTpUBaEM TOJb-
KO JIB€ U3 HUX: IPOCTHIE U CTPYKTYPUPOBAHHBIE TUIIHI TaHHBIX.

W3 rpymmbl NpoCcThIX TUMOB JIAHHBIX, B CBOIO OYEPEdb, Mbl PACCMOTPUM TOJBKO
IIECTh OCHOBHBIX TUIOB (Ta0:1.3):
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Tabnuua 3 — Tunsl JaHHBIX

Tun Nwms tuna Conepxxanue

Llenprii INTEGER |Ilenble uncna B untepnane 0132768 no 32767

HleiicTBuTeNbHbIA REAL BellecTBEHHBIE YKC/Ia B UHTEPBAJIE OT 10738

(BEIIECTBEHHBIN) 38
10 10

Jlornueckuit BOOLEAN |Jlornueckne nanHple. MOryr nmpuHuUMAaTth 3Ha-
yeHuss TRUE (uctuna) unu FALSE (710%b)

CHUMBONBHBIN CHAR JlaHHBIE CUMBOJBHOTO THUIA. MOryT HpUHH-

(JIuTepHbIN) MaTh 3HaYEHUsl OJHOU JUTEphl U3 Habopa CUM-
BOJIOB B OBM

ITepeuncisieMslii HaGop 3HaueHuii, KOTOpbIE MOKET MPUHUMATh
JaHHOE

Jnana3oH ITonMHOXXECTBO  YIIOPSALOYEHHBIX 3HAYCHUM,
OnpeeNnsieMoe MUHUMAJIbHBIM W MaKCHMallb-
HBbIM 3HAYEHUSIMU

Cpenu TUNOB JaHHBIX, UCIIOJIB3YEMBIX B s3bike Pascal, ecTh cranmaptHbie (Tipe-
JOTIPEICIICHHBIC) TUTIBI U TUIIBI, ONPEIEIseMbIC MOTb30BATEIIEM.

K cranmapTHpIM TUTaM, HE TPEeOYIOIIUM MPEIBAPUTEIHLHOTO ONpeIeNICHUsI, OTHO-
carcsa tunbl INTEGER, REAL, CHAR, BOOLEAN u STRING. Bce ocranbHbie uC-
MOJIb3yEMbIE B MTPOTPAMME THUIIbI JJOJKHBI OBITH ONpe/eNeHbl TU00 B pa3jiesie OMUCaHus
THUIIOB, TUOO B pa3/iesie OMUCAHUS MEPEMEHHBIX.

2.2.2 Hoenmudghuxamopuwi

Unentudukatopsl - 370 UMs JII0O0r0 00BEKTa MPOTrpaMMBbl: IEPEMEHHON, KOH-
CTaHTbl, TUNIA, METKU U T.1. UAEHTUPUKATOP MOKET BKIIOYATh OYKBbI, HUPPHI U CUM-
BoJs nonuepkuBanud. (IIpobensl B uaeHTrupukarope HegomycTumsbl.) HaunHnaTecs uieH-
TU(UKATOP J0JKEH ¢ OyKBbI (OYKBBI TOJBKO JaTHHCKUE). [IponucHbie 1 cTpouHble OYK-
BbI B ueHTU(UKaTope He paznuyatorcsa: Tak NAME u name Oynyt uneHtuyHsl. JnuHa
UIEHTU(PUKATOPA MOKET OBbITh JFOOOW, HO CYIIECTBEHHBIMU SIBJISIOTCS TOJIBKO MEPBbIE
63 cumBoOIna.

2.2.3Koncmanmout

Tun KOHCTaHTBI TPOCTOTO TUIA OJHO3HAYHO OIpPEEsAeTCs €€ 3HAUYCHUEM U SIBHO
HE OIMCHIBAETCS.

Onucanue KOHCTaHT UMECT BUI:

CONST < Ums koHCTAaHTBI > = 3HadeHHe;

UM KOHCTAHTBI CONEPKUT MakCUMyM 40 CHMBOJIOB U JOJKHO HAYMHATBCS C
OYKBBI (MCIIOJIB3YIOTCS TOJIBKO JJATUHCKUE OYKBBI).
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[Mpumep: CONST PT=31.592; TT='S’; A=Y,

Yucna ¢ 1poOHON YacThiO 3alMUCHIBAIOTCS B ABYX (hopMax: OCHOBHOW U MOJYJIO-
rapudmudeckoi (¢ nmopsiakom). BmecTto 3amsaToil cTaBuTCs AecsAaTUYHAs Touka. Bmecto
ocHoBaHus cteneHu 10 craButcs 6ykBa E, 4TO MO3BOJIAET YETKO OTIETUTH MAHTUCCY OT
[oKasaressi CTENEHU M 3alucaTh BCE CMMBOJIBI YHCJIAa B OAHOM cTpoke. Hesnawamui
HYJIb TIEpe] J1eCATUYHOM TOUYKOM MOXET ObITh 0TOpolIeH. B 3anucu yncna, uMerouero
TOJIBKO LEIYI0 YacTh, JE€CATUYHAS TOUKA HE MCHOJb3yeTcs. 3HaK '+ MOXET ObITh OIly-

IIICH.

[Ipumepsl 3anucu yucen npuBeaeHbl B Ta0. 4.

Tabnuua 4 — [Ipumeps! 3anucu yucen

Yuciio 3anmucsk B Pascal
2,87 2.87
-0,315 -0.315 nmm -.315
184 184 nmu +184
210000 2.1E+5, 2.1E5, 21E4 ...
-0,00045 -0.00045, -.00045, -45E-5, -.45E-3
-1000 -1E+3, -1E3, -E3

B Pascal mo ymosganuio onpeeneHsl CrielialbHble KOHCTAHTHI:

P1=3.14159265... ; MAXINT - nau0oubliiee 11ey10e yucio, papHoe 32767.

2.2.4 Ilepemennvie
Pa3znen onucanus nepeMeHHbIX HAUMHAETCS ¢ KitoueBoro cioBa VAR, mociie ko-
TOPOTO NEPEUUCIISIFOTCS IEPEMEHHBIC, MACCUBBI U X TUTIBI. OOIIHiA BU:

VAR < Hms nepeMeHHol >, ..., < HMs NepeMEeHHON > : < THII NlepeMeHHOMI

HUmsa HepeMeHHOﬁ - OIIMCBHIBACTCA aHAJIOTMYHO KMCHAM KOHCTAHT.

Hanpuwmep:
VAR TOP: INTEGER,;
X, Y :REAL;

A : ARRAY[1..10] OF INTEGER,
B : ARRAY[1.5,1..7] OF REAL;
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2.3 Cmanoapmmuule pynkyuu

B npouecce penieHust 3aja4 4acTo BO3HMKAET HEOOXOAMMOCTH B BBIYMCIICHUU
aneMeHTapHbIX QyHkuui. s oOpamenus Kk GyHKIMHM HEOOXOAMMO B BBIPAXKEHUU 3a-
nucaTh UJICHTU(OUKATOP (PYHKIMH U B KPYIJBIX CKOOKAaxX - apryMeHT. ApryMeHTaMu
(GYHKIMU MOTYT OBITh KOHCTaHTBI, IEpEMEHHbIE, (QYHKUMU WU BblpaxkeHus. [{ns tpu-
TOHOMETPUUYECKUX (PYHKIMI yroy cienyeT 3aaBaTh B paguaHax. Paznuyaror craHgapT-
Hble apudpmerndeckre (yHKIuU, npuMeHsembie B Pascal (tabn. 5) m cranmapTHbIie

¢byHkuuu npeodpazoBanus (Tabdi.6).

Tabnuua 5 — CrannapTtHbie apupMeTuyecKue PyHKINU

OyHKIUA Marematuueckas 3anuch 3anucek B Pascal
Cunyc sin(x) SIN ( X)
Kocunyc cos(X) COS (X))
ApKTaHIeHC arctan(x) ARCTAN ( X)
AOCOIIIOTHOE 3HAYCHUE | X | ABS ( X)
KopeHb KBaJpaTHEI JX SQRT (X))
BbIuKClIeHHE HKCHOHEH- eX EXP (X)
TBI
HartypanbHslit torapudpm In (x) LN ( X)
Bo3Benenue B kBaapar X2 SQR (X))
[TpucBoeHME 3HaKA sign (x) SGN ( X)
Berurcrienue yncna 7 T Pl

Jljist BO3BEIeHUsI TEPEMEHHON X B HEKOTOPYIO CTENEHb a UCIOJIb3YIOT U3BECTHOE
PaBEHCTBO

aln(x)

X* =e

Torna na si3pike Pascal ono Beimsiaur:  EXP (A* LN (X)).

Tabnuua 6 - CrannaptHbie pyHKIMM TPeoOpa30BAHUS

OyHKIUA Copepxanue GyHKUUN

TRUNC (X) Bbrancisier nemyro 4acth aprymMenTa X

[Iponomxenue Tabiuibl 6
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OyHKIUA Copepxanue GyHKUUN

ROUND (X) Omnpenenser OKPYIJICHHOE 3HaUeHUE X

ORD (X) Omnpenensier MOPSAAKOBBIA HOMEp apryMeHTa X B YHOPSIOYCH-
HOM MHOXECTBE 3HAYEHUH, ONPEIEIIIEMOM TUIIOM X

CHR (X) Omnpenensier CUMBOJI, TOPSIAKOBBIE HOMEP KOTOPOTO PaBeH ap-
TYMEHTY X

SUCC (X) Brinaer 3HaueHue, cienyroliee 3a apryMeHToM X B CITMCKE 3Ha-

YEHUH, ONPEAETAEMOM i Thna X

PRED (X) Bbinaer 3HaueHue, MpeAlIeCTBYIONIEE apTyMEHTy X B CIIHCKE
3HAYCHUU, ONPEACIIEMOM IS TUITA X

®dynkimn ORD(X) , SUCC(X) u PRED(X) onpeneneHbl TOJIBKO I TTOPSAIKO-
BOTO THIIA.

2.4 Buvipasricenus

Pa3znuuaror BbIpakeHHs] apu(pMETUUECKUE, CTPOKOBbIE M BBIPAXKEHHUS THUIA OT-
HOILIEHUS.

2.4.1 Apughmemuueckue gviparicenus

ApudmMeTnyeckrue BBIPAXKEHHUS ONPENENSAIOT IOCIEI0BATEIbHOCTh BHIYMCICHHUS
3HaueHus. BripaxkeHus: MOTYT BKJIIOUATh B c€0s1 KOHCTaHTBI, IEPEMEHHbIE, CTAaHJAPTHHIE
(GyHKIMHU, KOTOPBIE pa3/IestoTcs CKOOKaMu U 3HaKaMU OIepaui.

gt

3Haku apudmMeTHUecKux onepanuii: "+" (ciaoxenue), "-" (BbIUMTaHUE), (yMm-

Hoxxenue), /" (nenenne), DIV (nenenue Ha nenoe), MOD (ompenesieHre ocTaTka).

JIeficTBUS BBIMIOJIHSIOTCS CJIEBA HAMPABO C COOIIOAECHUEM CIEAYIOLIEro CTapIInH-
CTBA:

a) BBIPXKECHUS B CKOOKAX;
0) mynapTHILTHKaTUBHBIC oneparuu ( *, / , DIV , MOD , AND, NOT);
B) agauThBHbBIC oreparmu ( + , - , OR ).

Tun pesynbprara omepanuii BbIpaXCHHs] 3aBUCHUT OT THIIOB OIEPAaHIOB, y4acT-
ByIOIIMX B onepanuu. Tum pesynbrata +, -, * sasiusgerca INTEGER , ecnu o6a omne-
panaa umeror Tun INTEGER, u REAL - B npoTuBHOM city4ae.
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Pesynbratom onepauuu / Bcerga sisnsierca tun REAL, a pesynbrar onepauumii
MOD, DIV Bceraa umeer tun INTEGER, Tak xak apryMmeHTbl MOTyT OBITH TOJIBKO TH-
na INTEGER.

ITpumep.

MaremaTuueckas 3aImch;

a) 1+ LN(1,3X) + COS(A - T); 6) 2°COS(BX) - 3*SIN(BX).
3amnuce Ha Pascal:

a) SQRT (1+LN (1.3*X )+ COS (A-T));

6) EXP(X * LN (2))* COS (B * X ) - EXP( X *LN (3))* SIN (B * X).

2.4.2 Omnowenusn

BbipaskeHus Tua OTHOUIEHUH CIIYy»KaT JJi YCTAHOBJIEHUS OTHOIICHUM MEXIy
JBYMsI YUCJIOBBIMU WJIM CTPOKOBBIMH 3HaueHUSMH. JlomycTumsbl 6 onepauuii: "=" ( paB-
HO), "< >" ( He paBHO ), "<" (Mmenbiie), ">" ( 6ombue ), "<=" ( MEHbIIIE WJIH PABHO ),
">=" (Gonbllle WK paBHO ).

Bo3moxxHO BbInosiHeHHE jornyeckux onepauuii: NOT - orpunanue, AND - ym-
HOkeHue (Jiormdeckoe u), OR - crioxeHue (JJOruyeckoe uiu).

[Ipumep: A = B;
(A>0)AND (B>0).

2.5 Cmpyxkmypa npozpammol

[MporpamMma Ha si3bike Pascal cocrout u3 3aronoBka, 0JI0Ka U 3aKaHYUBACTCS TOY-
KOM. bJIOK, B CBOIO OU€pEb, COAEPKUT Pa3Aei ONMCAHUM U pa3esl onepaTopoB. Pasnen
OIMEepaTOpPOB BKIIIOUAET B c€0sl MOCIEN0BATEIBHOCTh UCIIOJIHAEMbBIX ONEPATOPOB, pa3jie-

JIEHHBIX TOYKOMW C 3amsiToi ( ; ) U OrpaHUYECHHBIX OMEPATOPHBIMU CKOOKAMU - CITykeO-
ueiMu cioBamu BEGIN END.

OO0uas cTpyKTYpa NporpaMmsl
PROGRAM <uwms > ;
USES CRT;
LABEL

< METKa >, ... , < METKa >,
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CONST

< UM KOHCTAHTHEI > = < KOHCTAaHTAa ~>;

.
.

< UM KOHCTAHTHEI > = < KOHCTAaHTAa ~>;

TYPE

< uM4 TUIIA > = < THUII >,

.
.

< uM4 TUIIA > = < THUII >,

VAR

< UM IEPEMEHHOU >,...,< UM IEPEMEHHOMN >: < THII >;

.
.
.

< UM IEPEMEHHOU >,...,< UM IEPEMEHHOMN >: < THUII >;
PROCEDURE < 3aronoBok nmpoueaypst >;
< 010K >;
FUNCTION < 3aronioBok (GyHKIUH >;
< OJI0K >;

BEGIN

< omepaTop >;

.
.
.

< omepatop >
END.

HpI/IBeJIeHHLIe B IIporpamMme 3JIEMEHTbI HMEKOT 3HAYCHUS

PROGRAM - 3arojoBoK NporpaMMsl.

LABEL - pa3nen onucanus metok. Metka - nienoe uncio 0e3 3Haka, cojiepxa-
niee He Oojee 4yeTbipex HUGp, Win oObIYHBIA MAEHTHPUKAaTOp. MeTka OT omepaTopa
oTHeNseTcsl IBoeToureM. MeTka MCHOab3yeTcsl I MOMETKH ONepaTropa, Ha KOTOPbIN

OCyIlIeCTBIIIETCS Tiepexol. Bece ncnonb3yembie B MporpaMMe METKH JIOJKHBI OBITh OII-
pENENEHBI B pa3Jee ONUCAaHUs METOK.

CONST - pazgen onucanust KOHCTaHT. CIy>KUT JUIsl PUCBOCHHSI KOHCTaHTaM
HEKOTOPBIX 3HAYCHUM.

TYPE - pazgen onucanus tunos. Ciy>XKUT AJi ONPEIEICHUS IPOCTHIX U CTPYK-
TYpPHBIX TUIIOB IaHHBIX, 3a/1aBA€MBbIX T10JIb30BATEIIEM.
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VAR - pazgen onucaHusi nepeMeHHbIX.

PROCEDURE, FUNCTION - pa3gensl onucanus npoueayp u GpyHkuuid. Itu
pazziesbl MPUCYTCTBYIOT B IPOrpaMMe, €CJIM MOMUMO CTaHJAPTHBIX MPOLEAYp U PYyHK-
IUH B MporpaMMe OMNPEIENsIOTCS CBOM, SBIISIOIIMECS CaMOCTOSITENIbHBIMU MPOTrpaMM-
HBIMH €IMHUIIAMH, K KOTOPBIM OCYILECTBIISETCS 00paleHue U3 OCHOBHOM MPOrpaMMBbl.

OO0s3aTenbHBIM SIBISIETCS TOJBKO pasjiell onepaTopoB. Bece ocTtanbHble 31€MEHTHI
MIPOrpaMMbl MOTYT OTCYTCTBOBATb.

3aroJ0BOK MPOTrpaMMbl HOCUT YHMCTO JEKOPATUBHBIA XAPAKTEP MU UTHOPHUPYETCS
KOMIWISITOPAMH.

B Pascal mopsiok pa3Meliienusi pa3eiaoB OMUCAHUN MPOU3BOJIbHBIN, €UHCTBEH-
HOE€ MPABUJIO, KOTOPOE HEOOXOAMMO BBIJIEPKATh - MOKHO HCIIOJIb30BATh JIMILb T€ HJICH-
TU(UKATOPBI, KOTOPBIE TIEPET STUM OBLIU ONpPEEIICHBI.

2.6 Onepamoput

2.6.1 3anucv onepamopos

Omnepatopsl - 3TO ONHMCAaHWE KaKUX-THOO JEHCTBUN HAJ NMEPEMEHHBIMH M KOH-
cTaHTamu. Teno mporpaMMbl MOKHO PacCMaTpUBATh Kak IOCJIENOBATEIBHOCTH Ollepa-
TOPOB.

OmnepaTopsl OTAEISAIOTCS APYT OT Apyra TOYKOM € 3amsaToil. B omHON cTpoke mpo-
rpaMMbl MOKHO 3aIIMcaTh HECKOJIBKO OnepaTtopoB. M, Ha000poT, 01uH onepaTop MOKET
pa3MelaTbCs Ha HECKOJIBKUX CTPOKaX.

2.6.2 Cocmasnoii onepamop

CocTtaBHOM omepaTop - 3TO COBOKYIHOCTb MOCIIEIOBATEIbHO BBINOJHAEMBIX OIle-
paTopoB, 3aKIt0UEHHBIX B onieparopHbie ckoOku BEGIN u END.

BHyTpu onepaTopHBIX CKOOOK OMEPATOPHI TAKXKE OTACIAIOTCS APYT OT Apyra To4Y-
kol ¢ 3ansToi. BEGIN - 3to He onepatop. [loaTomy mocie Hero Touka ¢ 3amsTol He
craButcs. [lepen END Touka ¢ 3ansiToil onmyckaeTcs, HO €€ HaJu4he He 0053aTeNbHO.

CocTaBHOIl onepaTtop MOKET MOHAJOOUTHCA B TEX CIIy4asiX, KOrJa B COOTBETCT-
BHUM C IPAaBUJIAMHU IIOCTPOCHUS KOHCTPYKIUH SI3bIKA JOIIYCTUMO UCIIOJIB30BAHUE TOIBKO
OJIHOTO ONepaTropa, a TpeOyeTcs BBINOJHUTh HECKOJBKO ONepaTopoB. TaKUM €IMHCT-
BEHHBIM OIIEPATOPOM MOXKET BBICTYIIaThb COCTABHOM OIIEpaTOp, B KOTOPBIM BXOAUT Pl
OIIEpaTOPOB, BHIMOJHSIOLIUX TpeOyeMble AEHCTBUS.

B nanbheiiiem Be3ne, rae OyAeT CKa3zaHO, YTO MOYKHO MCIIOJIb30BaTh OJIMH OIle-
paTop, UM MOKET OBITh COCTABHOM Oneparop.
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3 Oneparopbl NPpUCBAMBAHUS, BBOJA, BHIBO/JAA.

IIporpamMmmupoBaHue JJUHEHHOI0 BLIYUCIUTEIBHOIO IPoLecca

3.1 Teopemuueckue ceedenusn

3.1.1 Onepamop npuceaueanusn

Onepatop nmpucBauBaHUs CIYKHUT JJIs1 BBIYMCICHUS 3HAYCHUS BBIPAXKEHUS U TIPU-
CBaMBaHHUS €r0 MEPEMEHHON.

dopmart oneparopa:
UM NIEPEMEHHOM := BbIpajKeHHE ;

Boluucnsiercs 3HaueHue BhIpAXKEHUS, 3aITMCAHHOTO CIpaBa, a 3aTeM MEPEMEHHOU
MIPUCBANBAETCS ITO 3HAUCHHUE.

NMs nepeMeHHOM U pe3yibTaT AOJDKHBI IIPUHALIEC)KAThL OQHOMY Tully. Mckiroge-
HHUE MOXET COCTABIIATH CIy4dai, KOrJa BRIpAKECHUE UMEET 3HaYeHUeE LEJI0T0 TUIIA, a UM
pe3ynbTara - JEUCTBUTEIBHOTO TUIIA.

3.1.2 Onepamop 6600a

BBoa mH(MOpMamuy OCYyIIECTBISICTCS MPH MOMOIIU ONePaTOPOB:
READ( bl,b2, ... , bn);
READLN(b1,b2, ... , bn);
READLN; ,
rae bl,b2, ..., bn - umena nepeMeHHBIX, 3HAUCHUS KOTOPBIX BBOISTCS.
Omnepatop READ(b1,b2, ... ,bn); ocymiecTBiser BBOI JaHHBIX.

Omnepatop READLN(b1,b2, ... ,bn); ocymecTBiser BBOA qaHHBIX U OOECIICYHBa-
€T Iepexo/l K Hadally HOBOU CTpOKU. [IepeMeHHbIe BBOASATCS MOCIEA0BATEIBHO B OJTHOM
CTPOKE U OTIENSIOTCA APYT OT APyra 3arsiThIMHU.

Oneparop READLN; o0ecnieunBaer MpoIycK OJJHON CTPOKH U MEpPexo] K Haya-
JIy HOBOM CTPOKH.

3.1.3 Onepamop 6vi600a

Jlist BbIBOZIa MH(GOPMALIMK HCTIOIB3YIOTCS OIEPATOPHI:
WRITE(b1,b2, ..., bn);
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WRITELN(b1,b2, ..., bn);
WRITELN; ,

roe bl,b2, ..., bn - BelpaxkeHus, 3HAYCHHS KOTOPHIX BBIBOAATCA. (B yacTHO-
CTH, 3TO MOTYT OBITh UJICHTU(UKATOPHI MEPEMEHHBIX WM KOHCTAHT).

Omneparop WRITE(bL,...,bn); BeImoiHsIET BEIBOT 3HAYCHHIA, COOTBETCTBYIOITUX
BBIPAXKCHHI, pa3Meliiasi BHIBOJIUMBIC 3HAUCHHUS B OJTHOM CTPOKE.

Omneparop WRITELN(b1,b2, ... ,bn); BeimonHseT BBIBOI 3HAYUCHUI M TIOCIIE BHIBO-
74 TIOCJIeTHETO 3HAYCHHSI OCYIIIECTBIIACT NEPEX0] K HOBOH CTPOKE.

Oneparop WRITELN; oGecnieunBaeT npomyck CTPOKM U MEPEX0]l K Hayaly Ho-
BOU CTPOKH.

3HaueHUs BBIpa)KGHI/Iﬁ B CITMCKC OIICPAaTOPOB BLIBOAA MOT'YT HPHUHAJICIKATH K IIC-
JIOMY, BEHICCTBCHHOMY, CUMBOJIbHOMY WJIN JIOTUYCCKOMY THUIIAM.

OOt BUJI 3a1TMCH ONIEPaTOPOB BBIBOJIA 3HAUCHUH 1E€JI0T0 THUTIA!
WRITE(b : m);
WRITELN(b : m);,
a JUId BBIBOJIA JECWCTBUTEIBHOTO TUIIA:
WRITE(b : m : n);
WRITELN(b : m: n);,

rae b - apupmeTrueckoe BeIpakeHHE; M - MoJIe, OTBOJUMOEC IO/ 3HAYCHHE; N -
4acThb MOJS,, OTBOAMMOIO MOJ APOOHYIO YACTh YHCIA.

3.2 Ilpumep

X+ y(x2 +CO0S YY)
y(x—2)+Inxz ’

CocTaBuTh IpOrpaMMmy JJIsl BBIMUCICHUS GYyHKIUI: b = rjae

z=2sin(3x+Yy); x=3,25; y=4,12.

program P_1;
uses crt;
const x=3.25;y=4.12;
var z,b:real;
begin
z:=2*si1n(3*x+y);
b:=(x+y*(sqr(x)+cos(y)))/(y*(x-z)+In(abs(x*z)));
writeIn("llpu x=",x:4:2," y=",y:5:2,% z=",z:5:2,"
b=",b:5:2);
end.
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Hauamno

—

A 4
x=3,25
y=4,12

A 4

z=2sin(3x+y)

A 4

b x+y(x2 +C0SY)
y(x—2)+In|xz|

Y
X,Y,z,b

Komnerg

4 IlporpaMMupoBaHue Pa3BeTBISIOIIETOCH BIYMCIANTEIbHOIO NPOLec-
ca

4.1 Teopemuueckue ceedenusn

Pa3BeTBieHus B nporpaMMe BO3HUKAIOT MPU HEOOXOJIUMOCTH BBIOOPA OHOTO U3
HECKOJIBKMX BO3MOXHBIX ITyTEN B PELIEHUN 3aJa4H.

Jl71st opraHv3anuy pa3BeTBICHUN B MPOrpaMMax HCIOJIb3YIOTCSl ONlepaTophl epe-
xoJ1a ( yCIIOBHBIN U 0€3YCIIOBHBIN ) U BRIOOpA.

Omnepartop 0e3yc10BHOT0 Nepexoaa UMEET BUI:
GOTOn;,

rae N - MeTKa onepaTopa.

OneparTop yCJOBHOr0 mnepexoaa MO3BOJSET M3MEHUTh MOPSJAOK BBINOJIHEHUS

OMEepaTopoB B MpOrpaMMe B 3aBUCHUMOCTU OT OMNpEAEICHHBIX ycloBuidl. OO BUJ
orneparopa ycJIOBHOIO Mepexoaa:

IF <ycaoBue > THEN

< oneparop 1>
ELSE

< omeparop 2 >;

21



Ecnau ycnoBue, 3amannoe B onepatope |F, ucrunno, to Beimonusiercss THEN -
BETBb, T. €. oneparop ( MPOCTOi uiau cocTaBHOM ), crosiuuit mocie THEN (< omepa-
Top 1 >). B nporuBHoM cnyyae BeinonHsiercss ELSE-BerBb, oneparop ( oH TOXe MO-
’KeT ObITh COCTaBHBIM ), cTosiiuii ocine ELSE ( < omepartop 2 > ). [Tocie BeimonHeHUS
OJIHOW W3 BeTBEW paboTa MporpaMmbl MPOAOKAETCS ¢ omeparopa, cieayromero 3a IF.
Hcnonb3yercst Takke yCceueHHbIN (GopMar oneparopa yCiIOBHOIO Mepexoa:

IF <ycnoBue > THEN < omepartop >;

[Ipu ero ucnons3oBanuu I HEN-BeTBb onepaTopoB BbINOMHSAETCS TPU UCTUHHOM
YCIIOBHH, €CJIU K€ YCIOBUE JIOKHO, OHA UTHOPUPYETCS U CPa3y BBIINOJIHAETCS OIEPaTop,
cTosui 3a oneparopom |F.

HanomHum, 4TO eciu B Kakoil-TO BETBH TpeOyeTcs BBINOIHUTH OOJEe OJHOIO
oreparopa, U3 HUX HeoOXoAuMo o0pa3oBaTh COCTABHOM ONEPATOP, T.€. 3aKIIOYUTH ITH
onepatopsl B onepaTopHbie ckooku BEGIN u END.

4.2 Ilpumep

Boruncnute 3HaueHue GyHKUUu

(2X+1%x5 eCcIu x< 0,

X +1

Y= 16 + c0s(x), eciu 0 < x <1,

3In 5\/sin(x) + x?%, ecmm x> 1.

3HaueHue X 3arpalrBaTbh B AUAJIOTC.

program p 2;

uses crt;
var X, Y , m: real;
begin
clrscr;
writeIn("eesenure suauenme X ")j;readln(x);
clrscr;
IT x<O0 then y:=(2*x+1)/(X*X*X*X*X)
else
iIT x=0 then y:=exp(x+1)+cos(x)
else
begin

m:z=sin(x)+sqr(x);

y:=3*In(exp(In(m)/5))

end;
writeIn(” npm X= ",X:6:3," y= ",y:12:5);
r:=readkey

end.
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Hauamno

HET

x<0

Ja
HECT

y=f1(x) x<1

Ja

y=f2(x) y=f3(x)

Komnerg

S IIporpaMmMupoBaHue AJITOPUTMOB HUKINYECKON CTPYKTYPbI

5.1 Teopemuueckue ceeoenus

HI/IKJII/I‘IGCKI/IM HaA3bIBACTCS BbIYMUCIIMTEIbHbBIN nmponecc, coz[epmaumfxi MHOTI'O-
KpPaTHBIC BBIYHUCJICHUA IO OAHMM M TEM XKE MATCMATHUYCCKUM 3aBHCHUMOCTSM, HO IJIA
Ppa3IMIHBIX 3HAUYCHUN BXOOAIIKUX B HECT'O NEPEMCHHBIX.

5.1.1 Iuxkn WHILE (*'noka'")

[Mukn ¢ mpoBepkoil ycioBuss B Havaie nukiaa. C MNOMOIIBIO KOHCTPYKIHH
WHILE...DO moxHO peann3oBaTh UKINYECKUHN MPOIECC, COCTOAIIUM U3 psifia onepa-
TOPOB, KOTOPBIN BBIMOJIHIETCS 10 TE€X MOP, MOKA BBIOJIHAETCS ONPEACICHHOE YCIOBUE.

WHILE <ycaosue> DO
< Onepamop >;

Eciau B nuksie HeOOXOMMO BBITIOIHUTE OOJIee OJJHOTO OIepaTropa, TO UX CIeAyeT
3aKJIIOYUTh B OTlepaTOpHbIe CKOOKHM begin end , T.e. oOpa3oBaTh M3 HUX COCTABHOM OIle-

parop.
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Jlo Tex mop, moka coOI0aaeTCs YCIOBUE, MOCIEA0BATEIbHO BHITIOIHICTCS TEIO
nukia (< omeparop > ). Eciu ycioBue He cOOJIOAAETCS, TO BBIMOJHEHUE MPOTPAMMEBI
MPOAOJKAETCS, HAUMHAS C OTepaTopa, CIECIYIOIIEro 3a IIUKIIOM.

5.1.2 Iquxn REPEAT

[uxn ¢ mpoBepKOW yCIOBHS B KOHIIE LHKJIA. Teno HMKIA BBITOIHAETCS J0 TEX
MOp, TOKA HE CTAHET UCTUHHBIM YCJIOBUE.

REPEAT

< Onepamop I>;

< Onepamop n>;
UNTIL < ycaoBue >;

5.1.3 Huxkn co cuemuuxkom

OOmuii BUI 3aIUCH:
NP YBEJTUYCHUH 3HAYCHHS TTapaMeTpa -
FOR i:=m1 TO m2 DO <Omnepatop>;
IIPY YMEHBIIICHUH 3HAYCHUS TTapameTpa -
FOR i:=m1 TO m2 DOWTO <Omneparop>; ,

rae | - mepeMeHHas MOPSAIKOBOIO THUMA , KOTOpas W3MEHSETCS IPH MTOBTOpE-
HUU LIMKJA, €€ YaCTO HA3bIBAIOT YIIPABISAIOIIEN IEPEMEHHON;

M1 - BeIpaXkeHue, 3a1ar01Iee HadyaIbHOE 3HAUCHNE CUCTUNKA,
M2 - BeIpaXeHUE, 3a]1a0MIee KOHEYHOE 3HAUCHUE CUCTUYHKA;
DO - u3zmeHeHue napameTpa Mukia ¢ marom +1;

DOWTO - uzmenenue napaMmerpa Iukia ¢ marom -1.

5.2 IIpumep

m3x—4

Hawntu cymmy psana y = 2—2 , e 0,9<x<3,9, x mensercs ¢ marom h=1:
sin(x)

a) ucnosib3ys ki WHILE;

0) ucnonb3ys nukia REPEAT.
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program p_3a;
uses crt;
const a=0.9;b=3.9;c=1;
var x,s,fl,f2:real;
begin
X:=a; s:=0;
while x<=b do
begin
Fl:=sqr(In(x))*In(x)-4;
f2:=sin(sqr(x));
s:=s+fl1/12;
XI=X+C,
end;
writeIn("Y=",y:7:3);
end.

Hauamno }

A 4

a=0,9 b=3,9 c=1

Y
s=0
X=a

P\ 4
<

HET
x<b

na

f1=In°x-4

f2=sinx?




6) program P_3b;
uses crt;
const a=0.9;b=3.9;c=1;
var x,s,fl,f2:real;
begin
X:=a; s:=0;
repeat
Tl:=sqr(In(xX))*In(x)-4;
T2:=sin(sqr(x));
s:=s+f1/f2;
X:=X+C;
until x>b;
writeIn("Y=",y:7:3);
end.

Hauamno }

A 4

a=0,9 b=3,9 c=1

Y
s=0
X=a

»
>

f1=In°x-4

\4
f2=sinx?

A 4

f1
S=S+—
f2

X=X+C

HET
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6 TaOyaupoBanue QpyHKUMH

6.1 Teopemuuecxkue ceedenus

Jlnst TaOynupoBaHust PYyHKIUNA UCIIONB3YETCS ITUKI C 3aJIaHHBIM YHCJIOM TOBTO-
PEHU, BBIYUCIIEHHBIM 110 (hopMmyJie

n= |:Xk_xn:| + l,
h

rac X X, ~ KOHCYHOC U HAYaJIbHOC 3HAYCHHA apryMCHTA,

h - mar u3MeHEHHSs apryMeHTa;
3Hak "[ ]" o3Hadaert, uTo OepeTcs Iienast 4acTh OT JCACHHMS.

Hepen INCPBLIM BBIIIOJITHCHHUEM HHKJIA HCO6XOI[I/IMO 3a4aTh HA4YaJIbHOC 3HAYCHHUC
apryMEHTa, a 3aT€M N pa3 BLINOJIHATH BHIYMCICHHSA M IICYATh 3HAYCHUM aprymcHTa u

byHKIUN.

HpI/I KaXXJOM HOBOM BbBIINIOJTHCHHUHU ITHUKJIIA HCO6XOI[I/IMO HU3MCHATL aprymMCcHT Ha
BCIIMUMHY IIara.

6.2 Ilpumep

Borurcnute Tabnuily 3Ha4eHU GyHKIUU

In® ‘X‘ , ecim x < 0,7,
y= 1

cos’|x| , eco x > 07.

JUIsl 3HAYeHUH aprymenTa x B uHtepsaie ot 0,6 1o 0,9 ¢ marom 0,05.

program p_4;

use crt;
var xn,xk,hx,a,x,y:real;

begin
Xn:=0.6; xk:=0.9; hx:=0.05; a:=0.7;
Writeln (' TABJIMIIA 3HAUEHWNA X,Y');

writeln(*------——————— ");
writeln(™! X ! Y 1");
writeln(*------———————— ");
XI=XN;
while x<=xk do

begin

if x<=a then
y:=sqgr{(In(sgrt(abs(x))))*In(sgrt(abs(x)))
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else

y:=sqgr(cos(abs(x)));
writeIn("!1",x:9:2," 17 ,y:9:4,"

X:=X+hx;

end;

writeIn("—-————————

end.

Hauamno

A 4

xn=0,6 xk=0,9
hx=0,05 a=0,7

\ 4
X=Xn

<

y=1In

3yI¥

<2

y= cos?

o

X= x+hx

HET

KOHeu

28




7 HecTaHaapTHbIe M OTPAHUYECHHbIEC TUIIBI JaHHbIX. OniepaTop BbIOOpa
BapUaHTAa

7.1 Teopemuueckue ceeoenus

SI3p1k Pascal NpeaOoCTaBIACT BOSMOKHOCTD JJIA 3alaHHA JOIIOJIHUTCIIbBHBIX TUIIOB,
OTJIMYHBIX OT CTaHAAPTHBIX. HoBrle TuUNBI ONMUCHIBAIOTCS B cricnrajJlbHOM pas3acjic THU-
OB WJIW OIIPCACIIAIOTCSA HEIMMOCPECACTBCHHO IIPpH OMMMCAaHNH IICPEMCHHBIX.

7.1.1 Ilepeuucnaemolit mun

Taxoit TuI 3aaeTcs EPEUUCICHUEM 3HaUYECHUH, KOTOPBIE MOYKET MPUHUMATH TIe-
peMenHas. O6mas Gpopma 3aaHUs MEPEUUCTIEMOro TUIIA TAKOBA :

TYPE T=(AL A2, ..., AN);,

rae T - wumsa HoBoro tumna; Al, A2, .., AN onpeaensitor KOHCTaHTbl HOBOTO
Thna AaHHbIX. [lOCiIenOBaTENbHOCTh 3HAYEHUM, COCTABIISIONIAA MEPEYUCIAEMBIN THII,
YIIOPSAIOYEHA.

Hanpumep, HoBbI nepeuncisieMbiii Tum COLOR  MOXHO ONpenenuTs Cleayro-
UM 00pa3oM :

TYPE COLOR = ( RED, BLUE, BLACK);,

JUis 3HaUYeHMH MepevMciIIeMbIX THUIIOB OIPEACNICHbl CTaHAAPTHBIE (DYHKLIMH
SUCC, PRED, ORD ( cwm. pa3za.2 “OcHoBHBIE KOHCTpYKIMHU si3bika Pascal”).

7.1.2 Ozpanuuennsiit mun 0anHwvlX (mun OuUana3ou )

OTpe3ok 3HaUYEeHHI JTH000T0 MOPSIKOBOTO THIIA MOXKET OBITh OMpEAEsieH KaK Or-
paHWYEHHBIN TUM ( TUM AUANA30H ).

OO0muii BUI
TYPE T=MIN. MAX;,

rae T - umsa tuna; MIN, MAX - neBas u npaBas rpanuibl nuana3ona. Hampu-
Mep:

TYPE DEN=1.. 31;
GOD = 1900 .. 2000;
VAR X :DEN; Y :GOD;
C:1..12;
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7.1.3 Onepamop evioopa éapuanma

Omneparop BeiOOpa BapuaHTa SIBJII€TCA OOOOUIEHHMEM YCIOBHOIO OIepaTopa: OH
JaeT BO3MOXHOCTh BBIMIOJIHUTH OJWH W3 HECKOJIBKUX OIMEPATOPOB B 3aBHCUMOCTH OT

3HAYEHUsI HEKOTOPOIo BhIpAXKEHUsI, HA3bIBAEMOI'0 celeKTopoM. B obuiem ciayyae onepa-
TOp UMEET BUJI;

CASE < ceaekrop > OF
< cmucok MeTok 1> : < Omneparop 1 >;

< CIHHCOK MeTOK 2 > : < Omneparop 2 >;

.
.
.

< CHHCOK MeTOK N > : < Omeparop n >;
[ ELSE
< omepartop > |
END; ,
rae < ceJIeKTOP > - BhIpaXEHHUE JIF0O0ro TUIA, KPOME BEIIECTBEHHOTO;

< omeparop >- 11000 onepatop sA3bIKa, B TOM YUCJIE U COCTABHOM;

< CIIHCOK METOK > - CIIUCOK PA3JEIEHHBIX 3aNThIMU 3HAYEHUHN BBIPAKEHUS <
CEJIEKTOP > WUJIM OJHOTO €r0 3HAYECHUS.

Omnepatop BbIOOpa BapuaHTa BBEIOMpAET ISl HCIIOJIHEHUSI TOT OIMEpaTrop, OJHA U3
METOK KOTOPOTO paBHA TEKYyIIeMYy 3HAUYCHHIO BBIpaKeHUsS < ceiektop >. Ecam 3Haue-
HUE BBIPAXKCHHS < CEJICKTOp > HE COBIMAJIaeT HU C OJJHOW U3 METOK, BBITIOJTHSIETCS Olle-
patop, cootBercTBytomuii ELSE . BetrBr ELSE He o6s3atenbnHa. [1o okoHYaHUM BhI-
MOJIHEHUS BBIOPAHHOTO ornepaTopa yrpasieHue nepenaercs B konen oneparopa CASE.

7.2 IIpumep
Borurcnute Tabnuily 3Ha4eHU GyHKIUU
e X0 ecnm xe X1,
tgdx eciit xe X2,

y= VX2 +8 , ecmm Xe X3,

‘8X3—20‘ ,ecad x e X4.

JUTS1 LEJIOYNCIICHHBIX 3HaUYE€HNI aprymeHnTa X B uatepsaie ot 0 go 30.
MuoxectBo X1 — yetHble uncia u3 uareppana [10,20], X2 —HeueTHbIE YuCIa U3
untepsaia [10,20], X3 - [1,8], X4 — ocranbHbIC.
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program p_5;

uses crt;

type arg=0..30;
var x:arg;y:real;

BEGIN
ClrScr;
for x:=0 to 30 do
begin
case x of
10,12,14,16,18,20: y:=exp(-x/10);
11,13,15,17,19: y:=sin(4*x)/cos(4*x);
1,2,3,4,5,6,7,8: y:=sgrt(sqr(x)+8);
else y:=abs(8*sqr(x)*x-20);
end;
writeIn("flpn x=",x:3," y=",y:5:2);
end;
end.
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8 CesekTuBHas1 00padOTKa OJHOMEPHBIX MAaCCUBOB

8.1 Teopemuueckue ceeoenus

JIo cuX Mop MbI UMENU JEJI0 ¢ NPOCTEUIIMMHU TUIIAMU JAaHHBIX. basupysace Ha
MPOCTBIX TUIAX, MOXKHO CTPOUTH OOJIEE CIOKHBIE - CTPYKTYPUPOBAHHBIEC THUIIbI JAHHBIX,
B YaCTHOCTH, MacCHUBbl. MacCHB - 3TO CTPYKTYpa, COCTOSAIIAsl U3 (PUKCUPOBAHHOIO YHC-
J1a KOMIIOHEHTOB OAHOTO Tuna. Ero Mo>XHO paccMaTpuBaTh Kak yHopsIOY€HHbIH HaOOp
JAHHBIX OJHOTO THUIIA, UMEIOLIUN OJHO 00IIee uMs. MaccuB XapakTepHU3yeTcs CBOUM
MMEHEM U Pa3MEPHOCTHIO.

OOmuii BUJ ONUCAHUS THUIIA MACCHUB:

TYPE T = ARRAY [T1,T2, ..., TK] OF TC;
rae [ - UM MaccuBa ;

T1, ..., TK - TMOBI HHIEKCOB;

TC - Tim KOMIIOHEHTOB / 6a30BBII THII.

KonmuectBo unmekcoB K - pasmepHocTh MaccuBa. MHAEKCH MOTYT OBITH JFOOOTO
tuna, kpome REAL u INTEGER.

[Tocne BBOJIa THTIAa MacCHMBa MOXKHO BBOJIUTh MEPEMEHHBIC 3TOTO THUMA!
VAR M: T;,
rae M - unentudukaTop Maccusa.

MaccuBbl MOKHO OIHUCHIBATH B pasaciie OINMMCaHUN NECPEMCHHBIX HCITOCPECACTBCH-
HO:

VAR M: ARRAY [T1, T2, ... Tn] of TC.

3aech MaccuB ¢ UMeHeM M cocTouT m3 BochbMH dneMeHToB (M1,M2, ... , MS)
BEII[CCTBCHHOT'O THIIA.

JlocTyn K JIFI000MY 3JIEMEHTY MacCHBa OCYILECTBIISCTCS YKa3aHUEM HUICHTU(UKA-
TOpa MacCHBa, 32 KOTOPbIM B KBaJPAaTHBIX CKOOKaX ClEAyeT WHACKCHOE BBIPaKCHHE.
WHnexkcHOe BhIpaKEHHE JOJDKHO JIaBaTh 3HAYCHUS, JISKAIIME B AWANa30He, Onpeelsie-
MOM THIIOM HWHjekca. JIJis 0OBSBICHHOIO BBIIIE MacchBa M B MporpamMme JOCTYITHBI
cleayronme nHaekcHele nepemennsie: M[1], M[2], ... , M[8].

KonmuectBo K mHIEekcOB, HE0OX0MMMOE TIpU OOpaIllEeHUH K 3JIEMEHTY MacCUBa,
onpezensieT k - mepHocTh MaccuBa. [Ipu k = 1 maccuB Ha3bpIBaeTCsI 0OHOMEPHBIM, . TIPU
k=2 - 0symepnvim. OMHOMEPHBI MAaCCHB COOTBETCTBYET MOHSATHUIO BEKTOpa ( JIMHEH-
HOM TaONUIIbI, CTPOKHU ), ABYMEPHBIM MAacCUB - MOHATUIO MaTpUIlbl ( HA0Opa BEKTOPOB,
PSIMOYTOJILHOM TaOIHIIBI ).
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CenektuBHass 00pa0OTKa MaccuBa - 3TO BBIJEJICHHE W3 MAcCCHUBa 3JIEMEHTOB,
YAOBJIETBOPSIONINX YCIOBUIO, 1 00paboTKa BbIJICICHHBIX (parMeHTOB. YacTo U3 Bbije-
JICHHBIX 3JIEMEHTOB (DOPMHUPYIOT HOBBIN (paboumii) MaccuB U €ro 0OpadaTHIBAIOT.

HaubGonee yacTo BcTpeuaroTcsi Takue YCI0BUS 00pabOTKHU JIEMEHTOB MacCHUBA:

YCTHBIC Afilmod2=0 ;

HEUYCTHBIC Afil mod2<>0 ;

kpaTHbIie K Afil mod k=0 ;

HekpaTHbie K Afil modk <>0 ;

HA YETHBIX MECTAaX imod2=0 ;

HAa HEYETHBIX MECTAX imod2<>0 :

MTOJIOKUTEIILHBIC Afi] >0 ;

OTpUIATEIIHHBIC Ali]<0 ;

B uHTepBaie (x1,X2) (A[i]>x1) and (A[i]<x2).
8.2 IlIpumep

Boluuciaute cpenHee apudMeTHUYECKOE OTPUIATEIBHBIX JJIEMEHTOB MAacCHBa
B(12), crosmux Ha YETHBIX MECTaXx.

program p_6;

uses crt;

type mas=array|[l..12] of integer;

var b:mas;i,k,s:integer;sa:real;

BEGIN

clrscr;

writeIn("Beengure 12 smnementos mMaccusa B:If);
for 1:=1 to 12 do read(b['])'

writeln ('McxomOHBEIM MaccuB B:');

for i:=1 to 12 do write(b[i]:4);

writeln;
s:=0;
k:=0;

for 1:=1 to 12 do
ifT (b[1]<0) and (i mod 2=0) then
begin
s:=s+b[1];
k:=k+1;
end;
writeln ('CyMMa OTpMUIIATEJIBHEX C UYEeTHEIMM MHIEKCaMU
=",s:6);

writeln ('KoauuecTBo k=',k:4);
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if k>0 then
begin
sa:=s/k;
write ('CpenHee apubmeTmueckoe sa=',sa:5:2);
end
else write ('OTpMuuaTesIbHEIX C YETHHIMM MHIEeKCaMu HeT') ;
end.

k=k+1
s=s*D[l]

HET




9 Haxo:xxnenue HAanMOO0JLIIEro M HAMMEHBIIIEero DJIEMEHTOB

9.1 Teopemuueckue ceeoenus

HaxoxxneHre HauOoNbIIero U HAMMEHBIIIETO 3HAYECHUN MAacCUBa BBITMIOJHSACTCS B
[MKJIE, B KOTOPOM TEKYIIUH AJIEMEHT MacCUBa CpPaBHHMBAETCA C HauOOJIbIIUM (Hau-
MEHBIIIMM) U3 BCEX MPEABIAYIINX 3JIEMEHTOB MaccuBa. Eciiu TeKymuii 3JIeMEHT OKa-
XKeTcsl 0oJblle (MEHbIIE) HAMOOJbIIEro (HAMMEHBIIEr0) U3 MPEABIAYIINX, TO €ro HaJ0
CUMTaTh HOBBIM HAWOOJBIIUM (HAaUMEHbIIMM). B TpoTUBHOM ciyuyae HaubOoJblIee
(HauMeHblIIee) COXpaHsIeT CTapoe 3HAUEHUE, T.€.

_ Yi’ cenn Yi>Ymax’
Y _{Ymax, ecn Y <Y .

Y eem Y. <Y L
Y i {Ymm,ecnn Y:2Y it

9.2 Ilpumep

Haiitu cyMmMy HauOOJbIIEr0 1 HAMMEHBIIETO JIEMEHTOB MacCHBA.

program p_8;

uses crt;

type mas=array|[l..10] of integer;
var k:mas;i,min,max,s:integer;
begin

clrscr;

writeIn("Beoure maccus K:®);
for 1:=1 to 10 do read(k[1]);
writeln;

writeIn("Busenure maccus K:

for 1:=1 to 10 do write(k[1 ] 3)
writeln;
min:=k[1];
max:=k[1];
for 1:=1 to 10 do
begin

1T k[i]<min then min:=Kk[1];

1T k[i1]>max then max:=Kk[1];

end;
writeln ('MunumanpHet sjgemMeHT =',MIN:4);
writeln ('Makcumanbuet sjemedT =',Max:4);

S:I=max+min;
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writeln('Cymma =',s:4);

A 4

; il

P
min=K[1]
max=Kk[1]
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10 Bioxkennbie nukjabl. O0padoTKa AByXMEpPHbIX MaCCUBOB

10.1 Teopemuueckue céeoenus

Ecnu tenoMm nukna sBiseTcs NUKIMYECKas CTPYKTypa, TO TaKUE LUKIIbl Ha3bIBa-
10T BJIOKEHHBIMH WM CI0KHbIMU. L{uki1, cogepsxanuii B cedbe Apyrod LUKII, Ha3bIBAIOT
BHEIIHUM. [{uKi1, conepkalmuics B Teae Apyroro NUKIIa, Ha3blBalOT BHYTPEHHUM.

JIByMEpHBI MacCUB XapaKTEpU3yeTCss UMEHEM M Pa3sMEPHOCTBIO, I'Ie IEPBBIN
MHJIEKC OIIpeleIeT MaKCUMaJIbHOE YHUCIO CTPOK, 4 BTOPOW - MAKCUMAJIbHOE YHCIIO
CTOJIOIOB. DJIEMEHT MacCHBa - IEPEeMEHHas!, PacloIOKEHHAsI Ha MePEeCceYeHUN COOTBET-
CTBYIOIIUX CTOJIONA U CTpOoKU. [Ipu 06paboTke TakuX MacCMBOB OOBIYHO U MPUMEHSIOT
BJIO’KEHHBIE ITUKJIBI.

B Pascal MHOrOMepHbBIE MacCHBBI MOTYT OIPEAENIATHCS MOCIEI0BATEIbHO: CHaYa-
na 00BABISETCS OJIMH MACCUB, 3aT€M BTOPOM, 3JIEMEHTAMU KOTOPOTO SIBISIOTCS OOBSB-
JIEHHBIE paHee MaccuBbl, U T.J. OJUH MacCUB BKJIaJbIBAETCS B JIPYrOi, U CTENEHb TAKO-
O BJIIOKEHUS HeorpaHnndeHHa. Hanpumep, mis matputist A(2,3)

TYPE
STROKA = ARRAY [1..3] OF REAL;
MATR = ARRAY [1..2] OF STROKA;
VAR
V : STROKA;
A MATR;

HepeMCHHaH A umMmeeT cMbICa ABYMCPHOI'O MAaCCHBa U3 ABYX CTPOK, B KAXKAYIO M3
KOTOPLIX BKIIFOUCHO I10 TPH 3JICMCHTA.

Onucanue A MOXXHO COKpaTWTh, UCKIIOUMB omnpeneneHue tuna STROKA B on-
penenenuun tuna MATR :

TYPE
MATR = ARRAY [1..2] OF ARRAY [1..3] OF REAL;

VAR
A MATR;
N
TYPE
MATR = ARRAY [1..2,1..3] OF REAL,
VAR

A MATR;
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Ecnu ykasaHHBIM TUI UCIIOIB3YETCS JJIsI ONPEACIICHUsS OJHOI0 MacCcuBa B IIPO-
rpaMMme, TO y100HO OOBSIBIIEHNE MacCUBa B pa3/ieile ONUCAHUs IEPEMEHHBIX:

VAR
A ARRAY [1..2,1..3] OF REAL;

Ccblika Ha 3JIEMEHT MaTpHULbl A, nexaliuil Ha nepecedeHnu | -it ctpoku u J - ro
cronbma, umeet Bua A[lLJ].

[Tpu 00paboOTKE MATPHUIL YACTO MPUXOJAUTCS BBIICIATH dJICMCHTHI:
K- i cTpoku - Alkjl)=L, .o, m,
K- 11 KOJIOHKU - Ali,k]i=1, ... ,n.

a JUIsl KBaApaTHBIX MaTpuIl (M=N) TaKxe:

[JIaBHOWM JUArOHAIH - Ali,i] =1, ...,n,
MOOOYHON AUAroOHaAIn - Afi,n+1-i] =1, ... ,n,
HaJIMaroHaIbHbBIE - Alij] >,
MOJITUAarOHAJTbHBIC - Alij] I<j .

10.2 Ipumep

HaiiTn nHIeKChl MAaKCUMAIBbHOTO IO MOYJIFO KPATHOTO 3 AJIEMEHTA MATPHUIIBL.

program p_8;
uses crt;
const n=3;m=4;
type matr=array[l..n,1..m]Jof integer;
var 1,j,indi,indj,max:integer;
a-matr;
begin
writeln ('BBemnuTe maccup pa3Mmepa ',n,' x ',m);
for 1:=1 to n do
begin writeln;
for J:=1 to m do read(a[1,j]);
end;
writeln ('KOHTPOJILHBEIY BHEIBOJ Maccupa:');
for 1:=1 to n do
begin writeln;
for jJ:=1 to m do write( * ",a[1,j])
end;
max:=0;ni:=0;nj:=0;
for 1:=1 to n do
for jJ:=1 to m do
if (a[1,jJ] mod 3 =0) and (abs(al[1,j])>max) then
begin
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max:=abs(a[1,J]);ni:=1;nj:=]
end;
writeln;
writeln ('MCKOMBIM B3JIEMEHT CTOUT Ha IepeceuyeHumn') ;
writeIn(*ni1,"-ot crpoku u ',nj,' -ro crosbua ');
end.

—
max=0 ni=0 ni=0
v
> i=1.3
v
> i=1.4
v

a[i,j]- xp.3

| a[i,j] | >max

Hal

max= | a[i,j] | ni=i nj=j

n, nj
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