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BBepgeHue

JanHoe mocobue npeacTaBisieT coO00M HayalbHBIA Kypc IpOrpaMMUpO-
BaHUs Ui CTyJEeHTOB 1-ro Kypca Kadenpsl JUHAMUYECKOIO MOJAEIUPOBAaHUS U
OMOMEIMIIMHCKON UHKEHEPUH (PaKyJIbTeTa HAaHO- U OMOMEIULIMHCKUX TEXHOJIO-
ruii CI'Y. OCHOBHBIM €ro OTJIMYMEM OT OOJBIIMHCTBA APYTUX KHUT JUJIsl HAuu-
HAIOIIUX SIBJISIETCS YIIOp HE HAa S3bIK MPOTPaMMHUPOBaHUS (M3JI0)KEHHUEM KOTOPO-
r0 0OBIYHO W OTPAHUYHMBAIOTCS), @ HA BBIICIICHHE PA3IMYHBIX aJTOPUTMHUECKUX
IPUEMOB.

Bo3moxHO, Hambonee BaKHOW 4YacThiO Kypca siBisieTcs HaOop 3aiad,
BKJIFOUYAIOUIUI KaK IMPOCTble MPHUMEPHI JJISl JEJAlOIMX IEpBble IIard B MpO-
IrpaMMHUPOBAHMH, TaK U OOJee CI0XKHbIE, TPUOTMKAIONIUECST K OJUMITHAIHOMY
ypoBHio. [Ipu GopmupoBanuu Habopa 3amay yUYUTHIBAICS O-JIETHUN OMBIT Ipe-
[0JIaBaHUsl MPOrpaMMHUpPOBaHUs Ha Hauled kadeape, B X0/1€ KOTOPOro THIIMY-
Hble OIIMOKH B MBIIUIEHUH CTYAEHTOB aHAIM3UPOBAIMCH U JJIS UX JIyYILIEro Hc-
IPABJICHUS IPUYMbIBAJIUCh TOTIOJHUTEIbHBIE 3a1a4H.

B kauecTBe s3pIKa NMPOrpaMMHMPOBAHUS HCIIOJIB3YETCSl CTAapblid A0OPBI
[Tackans. Ha xopoli1o 3HakOMy10 KpUTHKY, YTO JaHHBIN SA3bIK YCTapea U Cledy-
eT u3y4aTh nomnyispHsle Java, C++ T.11., OTBeUaeM: I1aBHOM LIEJIbIO Kypca sB-
JsieTCsl BBIpA0OTKA HABBIKOB aJITOPUTMHUECKOIO MBIIUICHUSI M XOPOILIEro CTUIIS
IpU MPOILETYPHOM MporpaMMmupoBanuu. Crneunduueckne UMEHHO I sI3bIKa
[Tackanp Bemu 3aHUMAOT B JAHHOM MOCOOWMH COBEPIICHHO HE3HAYUTEIIbHOE
MECTO. YTIOMSHYTHIC HABBIKM MBI CUYUTAaEM HEOOXOIUMOU 0a3oii, 6€3 KOTOpOii
HEBO3MOJKEH MEPEX0/1 K U3yUYEHUIO0 00bEKTHO-OPHUEHTUPOBAHHBIX SI3BIKOB U JIPY-
T'UX COBPEMEHHBIX TEXHOJIOTUN POrPaMMHUPOBAHUS.

Bri6op numenno Ilackans 00ycinoBieH, BO-MEpBbIX, MPOCTOTON HauaIbHO-
IO OCBOEHUS — Y JIIOJIeH, BIEPBbIE CTOJIKHYBIIHUXCS C IPOrPaMMHUPOBAHUEM, XBa-
TaeT MpoOieM NOMHUMO pa3OUpaTENbCTB € AEOPSIMM CHHTAKCUCA, BO-BTOPBIX,
MHOTME CTHJIMCTUYECKH MpaBUIIbHBIE BELIM BO3BeAEHbI B Ilackane B paHr o0s-
3aTeIbHBIX MPaBUIL.

3aMeTuM, YTO MEXKy 3HAHUEM 5I3bIKa U YMEHHUEM NPOTrpaMMHUPOBATh pas-
HUILIAa IPUMEPHO Takas ke, KaK MEXIy 3HAaHUEM CJIOB U YMEHUEM KPacuBO U
yOenuTenbHO ToBOpuUTh. S3bik [lackanb B OCHOBE COAECPKHUT HE Oojiee COTHHU
CJIOB U BBIYYUTb UX 332 CPABHUTEIBHO KOPOTKOE BpeMs criocoOeH oboit. OnHa-
KO Kak TOJIbKO 3a HU3JI0KEHUEM JaXe MPOCTEUIINX S3bIKOBBIX KOHCTPYKIUH
CleyeT MpeasioKeHNe MPUMEHUTh WX Ha MPAKTHKE, Y OOJBIINHCTBA HOBUYKOB
HAYMHAETCS CTYIOP U BO3HUKAET HEMIOHUMAHUE, YTO KE JIeTaTh?
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XOTHM IPEAYNPEINTD, UTO JAHHOE COCTOSHUE COBEPLIEHHO €CTECTBEHHO.
He cnengyer nymath, 4To €0 B Ballel HECOCOOHOCTH WJIM B HEIOCTaTKaX
JaHHOTO TocoOus (MOJI, BaM Yero-To He pacckasaiu). bynbre yBepeHsbl, ¢ BaMH
BCE HOPMAJbHO M BCE, YTO HAJO, Bbl 3HAeTE. [[eJ0 B TOM, 4TO UCKYCCTBO CO-
CTaBJISITh PEIICHHE 3a/1a4d U3 TOr0 HEOOJbLIOro Habopa JOCTYNMHBIX B S3bIKE
KOMaH/J TpeOyeT 0cO00T0 MBICIUTEIBHOTO HABBIKA — aJITOPUTMHUYECKOTO MbIIII-
JIeHUs, KOTOPHIM OOJBIIMHCTBO JIIOJIEH M3HAYaIbHO HE oOsanarot. [Ipudem 3to
MMEHHO HaBBIK, a HE KaKOW-TO HAOOp 3HAHMIA, KOTOPHIA MOKHO TMepeaaTh Clo-
BaMU. ETMHCTBEHHBIN MyTh K €r0 0OPETEHHUIO — pPellieHue 3aau.

Takum 00pa3oM, HaualdbHBIA CTYHNOpP M HEMOHMMAHHUE €CTh HEU30eKHAs
CTYIIEHb, KOTOPYIO BaM NpUAETCS npeononerb. Ckopee BCEro, KpoMe JIMYHOro
YIOPCTBA BaM 3JI€Ch HUYTO HE MOMOKET. becnoysie3Ho NpOCUTh TOBAPHUILEH WU
[pPEenoJiaBaresisi PeluTh BaM 3ajady. 3HAaHUE, KaK UMEHHO OHa pelIaeTcs, He
JaCT BaM PELIMTEIbHO HAYEro. BakHO HE OHO, a MYTh €T0 MOJYYEHUS, KOTOPBI
OyJeT CKpBIT OT Bac.

[Togymaiite, KaK yyaT XOAUTh MaJIEHbKUX JeTei? O4eBUIHO, UM HE pac-
CKa3bIBAIOT MPO OMOMEXAHUKY U HE TOBOPST, KAKUE IPYIIIbI MBIIIIL CIEIYET Ha-
npsraTe. Bel — Takue ke MIIaJIeHIbl B IPOrPaMMHUPOBAHUM U NIEPBBIE 1IATH BaM
MPEACTOUT CAENATh CAMOCTOSTEIBHO.

Br100op cpeabl nporpaMMHpOBaHUs

Jl7is HamucaHUs TporpamMM Ha si3bike lackanh MOXHO HCIOJIB30BaTh He-
CKOJIBKO Pa3IUYHBIX KOMITUJISITOPOB M Cpel mporpammupoBanus. OHM OTiInya-
IOTCS KaK (PYHKIIMOHAJIOM, Tak W yno0cTtBoMm. I[lpu BIMOTHEHMH 3aaHUidl U3
JAaHHOTO YYeOHOTO MOCOOMST MBI PEKOMEHIyeM HCIOJb30BaTh cpeay Geany
(moctymHa mo aapecy http://www.geany.org/Download/Releasasjommusitop
FreePascal (http://freepascal.org/download.\MdipxHo Takke BOCIHOIb30BATh-
cs cpenoit PascalABC.NETco BCTpoeHHBIM KOMIMJISITOPOM (CKa4aTh MOXKHO
no aapecy http://pascalabc.net/ssyilki-dlya-skachivaniya.htm

1. FreePascal 310 akTHBHO pa3BHBacMbI M JOCTATOYHO CTAOMIILHBIN
koMrmuiisaTop [Tackanst ¢ OTKPBITHIM MCXOIHBIM KOZOM. OH MOTHOCTHIO TIOCTYTICH
JUTsl OECTUTATHOM 3arpy3KH, B TOM YHUCJIE C UCXOMHBIMU KojiaMu. OCHOBHBIE TIpe-
UMYIIECTBA:

— OTCYTCTBHE CYLIECTBEHHBIX OIIMOOK. JTO Ba)KHOE KayeCTBO MpHU 00yde-
HUU — MOXHO OBITh YBEPEHHBIM, YTO KOT/Ia YTO-TO HE paboTaeT, OmmoKa
MMEHHO Ballla, a He pa3pabOTYNKOB CpeS;

— TIOJIepP’KKa MHOTHUX COBPEMEHHBIX KOHCTPYKITHH (B TOM YHUCIIC IPAKTHYEC-
CKM TONTHAs Tojyiepkka kKoHcTpykuui Delphi 7 m Hexoropwix Oonee
MO3JIHUX BEPCHii) W Ooraras craHiapTHas OWOJMOTEKa, IMO3BOJISIOIIAS
nepexoauTh K 0ojiee CIOKHBIM MpOrpaMMamM, HE MEHSS CPEICTB paspa-
OOTKH,

— KpoccmiaTdopMeHHOCTh: noctymHocTh Ha Windows, Linux, Mac OS X,
FreeBSD,uto MoxeT ObITh BaKHO JJIs1 00pa30BaTeIbHBIX YUPEKICHUN B
CBETE MOCTENEHHOT0 UX Mepexoaa Ha ucnois3zoBanrue CIIO;
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CKOpOCTh W HH3Koe TmoTpebienue mamsatu. FreePascal -eoBpemenHbIi
OBICTPBIN S3bIK, UTO HE TaK BAXKHO MPU OOYUYEHUHU MPOTPAMMHUPOBAHUIO,
HO MOKET OBITh CYIIECTBEHHO JIJISl TEX, KTO B JIajibHENIIEM OyJIE€T U3y4aTh
YUCJICHHbIE METObl U MHUCATh YK€ HACTOAIIME, a HE YUeOHbIE MpOorpam-
Mbl. KpoMe Toro, 310 mo3BosiseT ucnonib3oBath FreePascakia cinadbix u
CTapbIX MaIIMHAX, KOTOPHIX HEMaJO0 B 00pa30BaTeNbHBIX YUPEKICHHSIX.
OCHOBHbBIE HEIOCTATKHU:

CTaHIapTHas cpeaa pa3pabOTKH MaJOMPUTOAHA [JIsl MCIIOJIb30BAHMS.
HmenHo mo3ToMy MbI peKOMEHAyeM Mob30BaThecs Geany;

Ha uatpopme WIiNndows ecth HEKOTOpbIC OrpaHHYEHHSI HAa HCIOJIb30Ba-
HUE PYCCKUX OYyKB B UMeHax (pailyioB U MyTsX K HUM, a TaK)Ke MPU BBIBOJE
B TEPMUHA;

BBIBOJI COOOIIEHUI 00 ommOKax AaeTcsl Ha aHTJIMHUCKOM si3bike. J{Jis mpo-
(deccroHaIoB 3TO HOPMA, HO JAJS HAUYMHAIOUIMX MOKET CTaTh HEMpPUST-
HBIM CIOPIIPU30M.

2. PascalABC.NET- st1o coBpeMenHas OecruiaTHas cpena, pa3padboTaH-

Has Ha (paKyIbTeTe MaTEMaTUKH, MEXaHUKH U KOMIBIOTEPHBIX HayK FOxHOTO
dbenepanbHOro YHUBEPCUTETA CIIEUANIBHO I 1iened o0yueHus. K ee qoctounn-
CTBaM MO>KHO OTHECTH.

npoctoii uaTepderic (HU4ero, 4To He MOTPEOyEeTCs MPU HAYATLHOM 00Y-
YCHUH);

PYCCKOSI3BIYHBIC COOOIIEeHNsI 00 OMMOKax, MOJACKA3KH U CITPABOYHAS CHUC-
TemMa. XOTS U TOBOPSAT, UYTO MPOTPAMMHCT O053aH 3HATH AHTJIMMCKHIMA
SI3BIK, OJTHAKO JIaBailiTeé CMOTPETH MPaBJE B IIa3a. KOT/Ia BCE MO-PYCCKU —
3aMETHO y/noOHee;

HETUTOXasi BRIBEPEHHOCTh. 3a 2 Tojla UCTIOIB30BaHUs Ha Kadeape ommoKu
BCTPEUAINCh HEYACTO. BOMBIMMHCTBO M3 HUX HCIPABICHO B HOBBIX BEp-
cusix. COBMECTHMOCTD ¢ COBpeMeHHbIM s3bikoM Delphi.

HenocraTku Takxke IMEIOT MECTO:

HE BCEr/la XOPOIIo JOKYMEHTHPOBAHHBIC MEJIKHE OTIWYHs OT Hambosee
pacrnpoctpanénHoro auanekra Pascal - Delphi s3p1koBBIX KOHCTpYK-
USX;

HU3Kash CKOPOCTh BBITIOJIHEHHSI W CYIIECTBEHHBIE TPEOOBAHUSI K O0BEMY
namsTH. JTO HEe3aMETHO Ha Oojiee-MeHee COBPEMEHHBIX KOMIIBIOTEPax B
y4eOHBIX 3a7adaxX, HO Ha CTapbhIX WIM CIa0bIX MallMHAX, TAKUX KakK HET-
OyKH ¥ HETTOIIBI, MOKET CTaTh MPOOIEMOH;

OTCYTCTBHE KOMIWISIIMA — BBl HE CMOXETE CAEJIaTh BBITIOTHSAEMBIN (aiin
(yacTo Ha3BIBaEMBI TaK)Ke EXEHTHUK WM OWHAPHHK) M MEPEHECTH Ha
JIPYTrol KOMITBIOTED, JI MCTOJHEHUS TPOrpaMM HEOOXOAMMO YyCTaHO-
BUTH Cpeay pa3paboTKy;

oTcyTCcTBHE moaaepkku B Linux m Mac OS X,dro mHOTIa MOXKET CTaTh
NPEMSITCTBUEM B YUYEOHBIX YUPEKICHHUSIX U HE 0OpagyeT MOKJIOHHHUKOB
MacBook'og, iMac’oB u 3asi/i1bIX JINHYKCOMIOB.
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[lepeuncnaum 1711 TOJTHOTHI KapTUHBI M JIPYTHE Cpebl, KOTOPbIE TaKkKe
MO>KHO UCITOJIb30BaTh.

3. Borland Pascal 7.0

OTO CTaBIIMKA KJIACCUYECKUM KOMITMJISATOP U Cpelia MpOorpaMMUPOBaHUS,
4acTO UCIOJIb3yeMasl Mpu OOy4eHUHM B IIKOJAX U YHUBEPCUTETaX IO CUX IOp
(ynporiénnas u Oosee aeméBas BEpCUs C ype3aHHOW CTaHAApTHOW OMOIHMOTE-
Koi HaswpiBasack Turbo Pascal)K moctomHcTBaM MOXHO OTHECTH BBIBEPCH-
HOCTb — €CJIM 4TO-TO He paboTaet, MOkHO ObITh Ha 99,99%yBepeHHbIM, UTO
BUHOBAT MPOTPAMMHUCT, a HE <«TJIFOKU» CPEJIbI.

OCHOBHOI HEIOCTaTOK — ycrapeBmuii mHTepderic (mocieaHsst Bepcus
BeimymeHa B 1993rony). [IpuBsikmue k TpagunuoHHbM st Windows uaTep-
deiicam CTyAEHTH IOHAYaly UCHBITHIBAIOT ONpPEAENICHHbIE TPYIHOCTH C CaMbl-
MU TIPOCTBIMH OIepanusiMu (CoxpaHeHue/3arpy3ka, KOMMpoBaHUe/BCTaBKa, Ha-
BUTALIMS MEXY 3aKiiaJkaMu U T.1.). Kpome Toro, 370 16-0MTHBIN KOMIHISATOD,
KOTOpPBIN Ha coBpeMeHHbIX Bepcusax Windows mpocto He padotaer. Y Borlan
Pascakcts npoGiiema jeraibHOTO UCIOIB30BAHUS: TOT KOMITWIATOP Y)KE JIaB-
HO HE Mpojaércs, HO CBOOOJHOE €ro KOMHUPOBAaHUE MO-TPEKHEMY 3alpelieHo
3aKoHaMu 00 aBTOPCKOM IpaBe, T.€. CTaTh €ro 00JiagaTenemM JerajabHo GpakThye-
CKH HEJIb3sl.

4. Delphi

OT0 coBpeMeHHas mpodeccuoHanbHas cpeaa pa3padboTku. s BbIoIHE-
HUS 3a/1aHui B Hell TpeOyeTcs Co3/1aBaTh TaK Ha3bIBa€Mble KOHCOJbHBIE MPUJIIO-
xeHus. HegoctaTkoM MOXKHO CUECTh CIIOKHBIM MHTEpdeiic, myrarommii Hauu-
HAIOUIEr0 OOMJIMEeM KHOIOYEK, OKOIIEK W 3akiagok. [Ipm 3TOM OOJBIIMHCTBO
IPEIOCTABIIIEMbIX BO3MOKHOCTEM Ha HauyaJdbHOM ATare oOydeHHUs MporpaMMu-
pOBaHUIO BCe paBHO He moHanobsTcs. Kpome Toro, coBpemennsie Bepcuu Del-
phi TpeboBaTenbHBI K pecypcaM u CTOST HEAEIIEBO JaXe JJIsi 00pa30BaTEIbHBIX
LETIEH.

5. Lazarus

Lazarus —OubunmoTexka KOMIIOHEHTOB JUJISl CO3/IaHMsI BU3YJIbHBIX IPO-
rpaMM U cpea paspadotku aius FreePascal. Lazarus + FreePasealrna pac-
cMaTpuBarOT Kak OecruiaTHbi aHaymor Delphi, xoTst Takod momxoj orpakaert
TOJIKO OJIMH U3 acCIEeKTOB MX Hcmojb3oBanus. [Ipumenenune Lazarus na Ha-
JabHOM JTalle HeleJaecoo0pa3Ho 1Mo TeM ke npuunHam, 9to u Delphi. Kpome
TOT0, OH HE CBOOOJIEH OT OIIMOOK U OTPaHUYEHUH, B pe3yIbTaTe YEr0 MHOT/Ia HEe
Cpa3y MOXHO TOHATh, SBIAETCA JU cOOil B paboTe mporpammbl CIEACTBHEM
OMMUOKH TMPOrpaMMHUCTa WM <«TJIFOKOM» Cpelbl (Halo TaKKe OTMETUTh, UYTO
Lazaruss mienom Jsrydmie padortaet B Linux, wem B Windows,0co0eHHO 3TO Ka-
CaeTcsl CUTyalllH, KOT/Ia TIPaBa MoJIb30BATEN sl OTPAHHUYCHBI).

JlanbHeiiee u3noxxeHue 0yeT BeCTUCh TaKUM 00pa3oM, 4TOObI 3a7aHust
MorjM OBITh BBIMOJHEHBI B Jr00oi u3 cpea. Geany+FreePascalin Pas-
calABC.NET; npu nannunu otianuunii ot Borland Pascal 7.0mu pasnuunit me-
Ky STUMU CpelaMu OyAyT AaBaThCA COOTBETCTBYIOIINE MOSICHEHHUS.



1. InHeNHbIe NporpamMmbl. apudpmeTnyeckue onepaTopsbl,
CTaHAapTHble (pyHKUMU U BBOA/BbIBOL B TEKCTOBOM
pexume

1.1. AnroputMmbl

Anzopumm — cuctemMa 4eTKHX OJHO3HAYHBIX yKa3aHUM, KOTOPBIE OMpeie-
JISIFOT TOCINIE0BATEIbHOCTD IEHCTBUIN HaJ HEKOTOPHIMU OOBEKTaMHU U MOCIE KO-
HEYHOT'0 YMCJa [IaroB MPUBOMAAT K JKEJTAEMOMY pe3yJbTaTy. 3aluch alroputMa
Ha SI3bIKE POTPAMMHUPOBAHUS HA3bIBAETCS MPOTPAMMOM.

Yrto6b!l pactmn@poBaTh YIIOMSHYTHIE B ONPEICICHUN «HEKOTOpPbhIe 00BEK-
TBD», PACCMOTPHUM IPOCTYIO cXeMy paboTel KomibioTepa (puc. 1.1).

YcrpoiicTBa YcrporicTBa
P —> Iamsate K= Ilpomeccop —=> P
BBOJA BBIBOJIA

Puc. 1.1

[TamsaTh XpaHHUT KakK JaHHBIE (HampuMep, 4uciia B JIBOMYHOM ¢opmare),
TaK M KOMaHJbl Ui npoueccopa. IIponeccop, cuuTeiBas U3 namMsaTh KOMAaHJBI,
BBIIIOJIHAET JAEUCTBHSI, KOTOPBIE 3AKIIFOYAIOTCS B U3MEHEHUHU COAEPKUMOTIO sye-
€K MaMITH U KOMaH/IaX, OTIaBAeMbIX MEepUPEPUIHBIM yCTPOUCTBaM (Hampumep,
yCTPOMCTBaM BbIBOAA). [TaMsTh MOXHO MPEICTaBUTh ce0e KaK JJIMHHYIO JICHTY,
pa3lieNICHHYI0 Ha sSYelKH, B KOTOPBIX 3alMCaHbl JIMOO HYNIH, JTUOO €IUHUIIBI

(puc. 1.2).

[1{1]o]1][o[1]ofofof1[1]of0]1]0[1]
Puc. 1.2

«HekoTopeiMu 00BEKTaMHU» Yy HAac OYIyT SUEUKHU TaMsITH, COACPKUMOE
KOTOPBIX MbI Oy/IeM MEHSTh, a TaKXKe SKpaH MOHUTOPA, HA KOTOPBIM MbI Oynem
BBIBOAUTH HH(POPMALIUIO.

1.2. MepemeHHbIe N UX TUNbI

OOpaTuThCs K COJMCPKMMOMY siueek MaMsaTd B Ilackaige MOXKHO, BBOJIS
nepemennvie. TlepeMeHHass — 3T0 00JIACTh MMAMSATH, KOTOPOW HA3HAYEHO HMS
(uoenmugpuxamop).



[IpaBuna cocraBiieHus UICHTU(PUKATOPOB:

1) uaeHTHPUKATOPOM MOKET OBITh JII000€ COouYeTaHHe JATHHCKUX OYKB,
nu@p ¥ 3HaKa Mo JYepKUBAHUE;

2) uudpa He MOXKET OBITH IEPBBIM CHMBOJIOM;

3) Oosbliiie ¥ Malible JJATHHCKUE OYKBBI HE pa3nnyaroTcs (MacHTH(HKA-
top Al skBuBaneHTeH uaeHTU(UKaTOpy al).

[Tpumeps! npaBuIbHBIX HAeHTHGHKaTOpoB: A, X1, X _1, b1, SXCf,

[Tpumeps! HenpaBmIbHBIX: 1D, a—b.

Nudopmarus, 3anvcaHHas B SYEHKax MaMATH C ITOMOIIBIO JBOWYHOTO
KOJIa, MOKET OBITh CAMOTO PA3HOTO POJia: IBOMYHOE MPEACTABICHUE YUCEN, KO-
JIbI TEKCTOBBIX CUMBOJIOB, CTPOK U T.1. Kakue omeparuu Haj sidekaMy mamsTH
JIOTIYCTHMBI, 3aBUCUT OT THIMa XpaHUMOH B Hel nHpopmanuu. Hanpumep, xpa-
HUMOE B MaMSITH YUCJIO MOXXHO BO3BECTH B KBaapat. Ho eciu B TeX ke sueikax
NaMSTH XPAHUTCS 3aKOAMPOBAHHBIM TEKCT (CKa)keM, Ballle UMs), TO YTO €CTh
KBaJIpaT OT Ballero UMeHH — HesicHO. DopmanbHOE BBINIOJHEHUE TeX )K€ JeHCT-
BUIA, YTO U MPHU BO3BEACHUM YKCIIa B KBAJIpaT, MPUBENET K OECCMBICIEHHOMY pe-
3yJbTaTy. B cuily 3TOTO B sI3bIKaxX BHICOKOTO YPOBHSI CYLIECTBYET CTPOrasi TUIIHU-
3alMs MepeMeHHbIX. VHbIMU clioBaMH, MPEXIE YeM HCIOJIb30BaTh MEPEMEH-
HYI0, HE0OX0AMMO yKa3aTh ee Tuil. Habop JomycTUMBIX onepanuid 3aBUCUT OT
BBIOPAHHOT'O BaMH THIIA.

[Iepeuncinum OCHOBHBIE THIIBI, HCIIOIB3YeMBbIE B [lackae:

Integer — nenpiii Tun. Ero mepemMeHHbIe MOTYT XpaHUTH IIENbIe YHCia B
nuamnasone -21474836480 21474836470 -2°' u 2°*-1).

Real — BemectBenssiil Tin. Tak Ha3pIBaeMble YKCiA C IUIABAIOIIEN TOY-
KOH. MoxeT ObITb OOBIYHOH jaecaTHWdHOW ApoObro (Hampumep, 1234.543),a
TaKXKe COJIEpPkKaTh MOPSATOK — CUMBOJ «€» U KaKOe-TuOO YKCIIO 3a HUM, HalpH-
Mmep, 1.234%83. Takas 3anuck 03HayaeT, 4to yuciao 1.2345Hy>KHO YMHOXKHUTh Ha
10°. MakcuMaabHOe KOIMYECTBO mudp B uucne 15, mopsigok MoxkeT ObITH B
nuaras3one ot -308 1o 308.

Char — cuMBobHBIN THII. 3HAYCHHEM JTOH MEPEMEHHOW MOXKET OBIThH
OJIMHOYHBIN CUMBOJI — OyKBa JJATHHCKOTO ajipaBuTa (OOJIBIIHME U Majble OYKBBI
3[1ECh Pa3IMYaIOTCs), IU(pa WK KaKOW-T100 U3 CHeIHUaIbHBIX CHMBOJIOB.

String — cTpoka. 3HaYeHHS IEPEMEHHBIX — HA0OPBI CHMBOJIOB.

Boolean— nornueckuii tun. [lepemenHas MOXeT IPUHUMATH J[BA 3HAYE-
Hus. true (uctuna) u false (jmoxn). Takne 3HaYSHHUS MOTYT OBITH, HAIPUMED, Y
JIOTUYECKUX BRIpKEHUN HaO0omo0me «X>2».Ecnum ucTuHHO, 94TO X>2, TO BBIpa-
KCHHE IPUHUMAET 3Ha4eHue true nnaue 3Hauenue false.

Yrobbl ykazath THI nepeMeHHoi# B [lackane, Hy)KHO HamucaTh KIIOUYEBOE
CJIOBO Var, 3aTemM uMs IIEPEMEHHOM, 1BOeTOUnE U ThI. Hanpumep:

var
X: 1 nteger;

y, z: real;
a22: char;
b _b: string;



3aganue tuna B [lackane Ha3bIBaeTCs ONMUCAHUEM NepeMeHHOW. OTaenb-
HbIE€ ONHUCAHMS Pa3JICNSAIOTCSd CUMBOJIOM Touka ¢ 3amnaroi. Eciu HeoOxoammo
HECKOJIPKO TIEPEMEHHBIX OJIHOTO THIIA, UX MOXKHO MHCATh Yepe3 3arsTyIo.

Ocobennoctu cpeabl Borland Pascal

Ecnmu B kauecTBe cpensl pa3paboTku Bbl Hcnonb3yeTe Borland Pascalro
CJIeTyeT UMETh B BUAY CJIEIYIOIINE OCOOEHHOCTH!

— JIOMyCTHMbIE 3HaueHWsl Tuna Iinteger OyayT Jiexxarh B JAMana3oHe OT
—3276810 32767 §ro —215u 215-1);

— 3HauyeHus Tumna realmoryr cogepxath He Oosiee 11 nudp, a JOMyCTUMBIC
NOPSAIKY BapbUpyrOTCs 0T —38 10 38;

— cTpoka (mepeMeHHas Tumna String) MoxkeT cojaepkath He Oosee 255 cum-
BOJIOB.

1.3. OnepaTtopbl

Besikas mporpamma mpeactaBisieT coO0W MOCIeI0BaTENbHOCTh KOMAaH]T
WIM WHCTPYKLUUN. DJIeMEeHTapHble KOMaH/bI, U3 KOTOPBIX KOHCTPYUPYIOTCS 00-
Jiee CI0KHBIE, Ha3bIBAIOTCS ONEepamopamu.

OnHo U3 cambIX (yHIAMEHTAIbHBIX ACHCTBHM, KOTOPHIE MOXKHO CHIEaTh
C MMEPEMEHHOM, —3TO NpucBanBaHue 3HaueHUs. COOTBETCTBYIOIIAS MHCTPYKIIHS
MMEET BUJ

X :=2;

CuMBOJI «:=» (IBOETOYHE U PAaBHO) HA3bIBAETCS ONEPATOPOM IPUCBAUBA-
Hus. CreBa OT oneparopa J0DKHA CTOSITh NEpeMEHHas!, ClipaBa — BhIPAXKEHUE,
3Ha4YE€HHE KOTOPOr0 UMEET TOT K€ THII, UYTO U TIEpeMeHHasl.

[Ipumepsbl HEMPaBUIBLHOTO UCIIOJI30BAHUS OTIEpAaTOpa MPUCBANBAHUS:

X :=2.5; { mepemenHOM X UenOro THUNa NIPUCBAUBAETCH
HelleJioe 3HauyeHMre}
X =Y, { MepeMeHHOM  LeJIoTo  Turna IpUCBauMBaeTCH

3HAUEHME I[I€PEMEeHHOM BEelEeCTBEHHOTO Tula}

OnHaKko MHCTPYKLHUSA Y 1= X; JIOITyCTHUMA, TaK KakK LeJIbI€ YHUciia SIBJIs-
HOTCA IMOIMHOXCECTBOM BCIHICCTBCHHBIX. qT06bI HpI/ICBOI/ITB SHAUYCHHUA nepeMeH-
HBIM CUMBOJIBHOI'O U CTpOKOBOFO THUIIA, COOTBCTCTBy}OH_[I/Iﬁ CHUMBOJI UJIN CTpOKy
HaJa0 B3sTH B OI[I/IHapHBIe KaBBIUKM.
a22 :="'x"
b b :="'Hello, world!";

OtnenbHble HHCTPYKIMK B [lackane (a Kaxaoe MpPUCBAaUBAHUE SBIISETCS
OTAEIbHON HHCTPYKIIUECH) pa3AesIOTCS CHMBOJIOM «;%.

Apupmemuueckue onepamopuor. +, — , *, [, div, mod. Ilepsbie yeThIpe
OOBIYHBIC OTEpaIiy — CJI0XKEHUE, BRIUNTAHNE, YMHOXKEHHUE, neneHue. div — B3s-
THE 11€JI0M YacTH OT JEJCHHUs JABYX LEJbIX Yhcea, Mod — B3sTHe ocTaTKa OT Jie-
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JeHHs] ByX LEJNbIX 4yucen. Pe3ynbrar paOoThl 3TUX ONEPaTopoB MOXKET OBITh
IIPUCBOCH NEPEMEHHOMN:

X 1= 2*%2;
y .= (2+x)/5;
CraenyeT OMHHUTB, 4TO orepaTop aeiieHus «/» B [lackaie Bceraa gaeT pe-

3yJbTaT B BHUJI€ BEUIECTBEHHOT'O YMCIIA, KOTOPbIA HE MOKET OBbITh IPUCBOEH IIe-
peMeHHOM 1ienoro tumna. Hampumep, HeomycTuMa HHCTPYKIUA:

X :=4/2;
Bwmecro aTOro cnexyer nucars:
Xx:=4 div 2

Cama nepemeHHasi, KOTOPOM MPUCBANBAETCS 3HAYEHHE, MOYKET MUCIOJIb30-
BaTbCs B BBIPAKEHMH, CTOSILEM CIIpaBa OT OlepaTopa npucBauBaHud. Jlomyc-
THUMBI, HAIPUMEP, CJIEYIOLIUE HHCTPYKIUU:

X 1= X+1; { yBenmumeaeT 3HaueHme mnepeMeHHOM X Ha 1}
X 1= 2%X*X;
U T.I1.

1.4. CtaHgapTHble hyHKLUN

Kpome apudmerndecknx onepaTtopoB, B BEIPAKECHUSX MOTYT Y4acTBOBATh
byskun. Y QyHKUHUNA €CTh apTyMEHTBI, U TOBOPST, YTO (PYHKIIMSI BO3BpAIaeT
3HA4YeHUE. APryMEHTHI IUIIYTCS B CKOOKaxX BCIJIEH 32 UMEHEM (DYHKIIUU, HAIIPH-
Mep, SiN(y) —Bo3BpalaeT CHHYC OT 3HA4YCHHUs NepeMeHHou Y. Bo3Bpariaembie
3HAYEHUSI MOYKHO MPUCBAUBATh MIEPEMEHHBIM WJIM HCIIOJIB30BATh B BEIPAKEHUSX
z ;= sin(y);

y = (1+2*sin(y))/2;

Jis kaxoi GyHKIIMU He0OXO0IMMO 3HATh JOIYCTUMBINA THIT €€ apryMeH-
ToB. Hanpumep, apryMeHTOM CHHYCa JOJKHO OBITH BBIpRXKEHHE OO 11EJI0TO,
00 BEIIECTBEHHOTO TUTA. HEBO3MOXKHO B35Th CHHYC OT CTPOKH WJIM CUMBOJIA.
B To e Bpems, Hanpumep, Gynkuus length(s),onpenenstomas JIMHY CTPOKH,
MOJKET OBITh B3Ta TOJIBKO OT CTPOKOBOM MEPEMEHHOM.

Kpome Toro, Bo3Bpamaemoe (QyHKIMEH 3HAUEHUE TOXKE UMEET OIpejie-
neHHbI T, OYHKIUS SiN BO3BpAIIaeT BEIISCTBEHHOE 3HAYCHHE U €TO HENb3s
IIPUCBOUTH IIEJOYUCIICHHON TepeMeHHOM, a ckaxeM, ¢yHkius length(s)sos-
BpalaeT IeJIOYUCICHHOE 3HaYCHHE.

[lepeuncnuM HECKOIBKO HamOOJee pacnpOCTPAHCHHBIX CTaHIAPTHBIX
byHKITU:

round(y) — okpyrieHue dYucia. APryMeHT LEJI0€ HIM BEIICCTBEHHOE
qrciio. Bo3Bparaemoe 3HaueHHE 11eJI0T0 TUTIA,

trunc(y) — orOpaceiBaHue qpoOHOI yacTu. Bo3Bpaimaemoe 3HaueHUE 1ie-
JIOTO THUIIA;
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sin(y), cos(y)- cuHyc U KOCHHYC;

In(y) —HaTypanbHbIi J0rapudm;

exp(y) —3KcrHoHeHTa,;

sqr(y) — Bo3BeieHre B KBajpat. THIl BO3BPALIAEMOI0 3HAYCHUS 3aBUCHUT
OT TWMa aprymMeHTa. Ecim aprymMeHT ObUI LIEJIbIM, TO pe3yibTaT OyaeT HEeJIbIM.
Wuaue pe3ynbTaT OyAeT BEIIECTBEHHBIM,;

sqrt(y) — kBagpaTHbIli KOpeHb. Bo3BpaliaeMoe 3Ha4eHHE BEIIECTBEHHOTO
THUTIA,

abs(y)— Moaynb. Tun Bo3BpalaeMoro 3Ha4CHHUS 3aBUCHT OT THITA apry-
MeHTa. Eciu apryMeHT ObLI IIeNTbIM, TO pe3yibTaT OyneT IenbiM. MHade pe3yib-
TaT OyJeT BEIIECTBCHHBIM,

arctan(y) —apkraHrexc.

VY yukumii MmoxkeT ObITh O60Jee 0HOTO aprymeHTa. C mpuMepamMu TaKux
byHKIUH MBI MTO3HaKOMUMCcS To3Hee. EcTh dhyHKIIMN BooOIIe 6€3 apryMeHTOB,
HanpuMep:

random — Bo3BpaliaeT ciy4aiHoe yuciio B quamaszone ot 0 1o 1;

pi —BO3BpAIIlaeT YUCIIO 7.

ApryMeHTOM (PYHKIIMM MOXKET ObITh HE TOJBKO OJHA MEpEMEHHas, HO U
IIPOU3BOJIbHOE BBIPAXKEHME, B YAaCTHOCTH, cojepxkaliee apyrue ¢pyHkuuu. Ha-
npumep:

X := 2+round(sin(2*pi*y)+2);

1.5. CTpyKkTypa nporpamMmmbl
CrpykTypa nporpammbl Ha [lackane npeacraBieHa HUXe:

program< ViMda nOporpaMMBL>,
<Pazzmejy onmucaHmUm>

begi n

<Paszmes ornepaTopoB>

end.

IIporpamma Ha Ilackane HauMHAETCA C KJIHOYEBOIO CiI0Ba Pr Ogr am mo-
CJie KOTOPOTO HIET MMsI MPOrpaMMbl (OO0 MPaBUIBHBIN UACHTUPHUKATOP) U
CTaBUTCS TOYKA C 3alsATOM. 3aTeEM HMJET pa3fes ONUCaHUM. 31eCh, B YaCTHOCTH,
pacrionaraeTcsi pa3aesl ONMCaHus IEPEMEHHBIX. Bce MHCTPYKIIMK pacnosiararor-
Ci B paszere OomeparopoB, B TOM 4YMCIE Omeparopbl npucBaumBanus. lIpumep
IIPOTPaMMBI.

pr ogr amMyFirstProgram;
var
X: integer;
begi n
X:=2;
end.
11



1.6. BBoa/BbIBOA B TEKCTOBOM peXxXume

[IpuBenennas B maparpade 1.5 mporpamma 3amuiieT B HEKOTOPYIO 00-
JaCTh MaMSATH YHCIIO 2, OTHAKO BHEIIHE dTO HUKAK He mposButcs. HopmanbHas
nporpaMMa JI0JDKHA YMETh IMOJTydaTh WH(POPMAIMIO OT TOJIB30BATENS M CO00-
IaTh €My Pe3YJIbTaThl CBOCH PaOOTHI.

B npocreiitiem cirydae BbIBOJ HH()OPMAIUN OCYIICCTBISIETCS TPOIICTY-
pamu write u writeln. B oboux cimy4asix BBIBOASTCS TEKCT WM 3HAYCHUS Tepe-
MEHHBIX. OTJINYKE ATUX IBYX MPOLEAYP B TOM, YTO MOCIECIOBATEIHLHBIC BHI30BBI
write OynyTt nmedaraTh HHPOPMAIMIO B OJHOW CTpOKe, a Writeln mocne kaxmoro
BBI30Ba TIEPEBOJMUT KypcOp Ha CIEIYIOUIYI0 CTPOKy. [Ipumepsl BbI30Ba IpoIie-

Jyp BBIBOJA.
writeln(‘Hello");
ITeuaraercs cnoso 'Hello'.
writeln(x);
Haneuaraercs 3HaueHne nepeMeHHON X.
X:=2;
writeln('x =", X);

B oany cTpouky HamedaTaroTcsa CTPOKa «X = »H 3HAU€HUE EPEMEHHOM X,
T. €. B pe3yJbpTaTe OyeT HameuyaTaHo «X = 2».

X:=2;
y=3;
writeln(x, y);
B onHy cTpouky Hame4aTaroTCs 3HaUCHHS TIEPEMEHHBIX X U Y, T. €. «23».
writeln(x, * ', y);
Mexy 3HaueHUSIMHU X U Y OyeT pacmosiaratbCs mpooe.
writeln(x);
writeln(y);

3HavyeHus X U Y OyAyT Hare4aTaHbl HA Pa3HBIX CTPOKAX.
writeln(2*x+y);

Bbyner nanewyarano 3HaueHUE BBIpAXKEHUS 2*X+Y.
writeln;

Br13zos writeln 6e3 mapameTpoB mpuUBOIUT K MEPEX0ay HA HOBYIO CTPOKY.
HeckosbKO TaKuX BBI30BOB MOJPSIT BCTaBAT B BBIBOJUMBIA TEKCT HECKOJIBKO
MYCTBIX CTPOK.

OoO1ee mpaBuiIo TakoBO: Write u writeln MoryT mevyarath 3Ha4eHHs Tepe-

MEHHBIX W TPOU3BOJIBHBIE TEKCTOBBIE CTPOKH. [IpM 3TOM TEKCTOBBIE CTPOKH
JOJDKHBI OBITh B3SITHI B KaBbIYKU. OJHOW MPOIETYypOd MOXKHO BBIBECTH He-
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CKOJIBKO 3HAYEHUW NMEPEMEHHBIX U CTPOK TEKCTa, MEPEUNCINB BbIBOJIUMBIC 3Jie-
MEHTBI Yepe3 3aIsTyIO.
BBoa nndopmaium ocymiecTBiaseTcs C TOMOIIBIO MPOIEAYPhI

readin (<cmmcox nmepeMeHHBIX>);

KOTOpasi MO3BOJISIET BBECTU C KJIABHATYPbl 3HAUYCHHSI HECKOJIBKUX NEPEMEHHBIX.
Hampumep:

readin(x);

Brinonnenue nporpaMMel MPUOCTAHOBUTCS, IOKA I10J30BATENbL HE BBE-
JIeT 3HAYEeHUs IEPEMEHHON X U HEe HaxXMeT Enter.

readin(x, vy, z);

IIporpamma oxuzmaer BBOJA 3HAYEHUU TpeX NepeMeHHbIX. [locne kaxno-
ro BBOJIA cleAyeT xaTh Enter.
write('x =");
readin(x);

Kypcop Oyaer murath He Ha MyCTON CTPOKE, a HA CTPOKE, CoaepKallei
IIPUTIIALICHUE BUAA <X = ».

readln;

B orcyrctBHe mapameTpoB mpolieaypa MPOCTO MPUOCTAHABIMBAET BbI-
MOJIHEHHE MPOTpaMMBbI 10 HakKaTHs TOJIb30BaTelieM Kiasuiuu Enter.

Hcnonbs3yem HalIM HOBBbIE 3HAHWS, HAMKUCaB MpOrpamMmy, 3arpaiiriBaro-
HIYI0 Y TIOJIb30BATEIS JIBA YMCIIa U MeYaTaOIIYIO0 UX CYMMY:

pr ogr amSumma;

var
X, Y. integer;
begi n
write('x ="); { BEIBOI TekcTa X = '}
readin(x); { BBOJ 3HAUEHMSI I[I€PEeMeHHOM X I[I0JIb30BaTe-
JIeM MPOTPAaMMEL}
write('y = ); { BEIBOI TekcTa 'y ='‘}
readin(y); { BBOJ 3HAUEHUS [IE€PEeMEeHHOM Y [oJib30Bare-
JIeM MPOTPAaMMEL}
writeln('Summa ="', x+y); { rnevaTs pesyJibTaral
end.

1.7. 3agaym Ha cocTaBrieHne apmPmMeTUYeCKUX BbipaXKeHUN

XOTs s HArjsiTHOCTH Pedb B 3ajjayax MOXKET UATH O cTos0ax, marax
WIN paclUIMBaHUU OpeBHA, MOJHOCTHIO aHAJIOTMYHbBIE 33J1a4l MPOTPAMMUCTAM
NPUXOAMTCS PeliaTh Ha KakaoM miary (mpu paboTe ¢ MacCHMBAaMH, MPU BBIYKC-
JICHUW KOJIMYECTBA IIaroB B IUKJIAX U T.J1.) Bce BeIpaeHHs:, KOTOpbIC BaM Tpe-
OyeTcsl COCTaBUTh, B3SThI U3 pPEaJTbHON MPOrPAMMUCTCKON MPAKTUKHU.
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IIpopemaTe naHHBIE 3a0a4M TAKXKE IMOJE3HO B CBSA3M C TEM, YTO MHOT'HE
HE YMEIOT UX pellaTh B OOLIEM BHUJIE, KOI'/1a BMECTO KOHKPETHBIX YUCEI UCIOJIb-
3yloTcsl OyKBeHHbIE 00O03HaueHus. Kpome TOro, OOJIBIIMHCTBO BBITYCKHUKOB
OOBIUHBIX LIKOJ IUIOXO MPEACTABISAIOT ce0e, UTO 3HAYUT AyMaTh HaJ 3aJaydeu.
OHM MOT'YT IPWIEKHO 3ay4UTh IIPABUIJIA HAIIUCAHUS U CMBICII OIIEPATOPOB S3bI-
Ka, HO KOTJla HaJ0 U300pecTu CIIoco0 peluTh 3aJauy ¢ UX IOMOIIbIO, HE TIOHU-
MAroT, YTO K€ UM JEJIaTh.

B manHOM cityqae Mbpl HIMEEM AENO C IPOCTEUIIEN CUTyalluend — 10 CyTH,
TpeOyeTcs MpuAyMaTh IpOrpaMMy, COCTOAIIYIO U3 OJHOM cTpoku. HabGop ome-
panuii 1aH, TpedyeTcs uX CKOMOMHUPOBATH TaK, YTOOBI MOJYUYUIICS HEOOXOAH-
MBIl pe3yabTaT. PenieHue AaHHBIX 3a7ad MO3BOJIUT BBIPAOOTATh MPaBUIIbHBIM
MOJIXOJT M HACTPOM AJisi pabOTHI B CUTYalluH, KOT/Ia «HEU3BECTHO, UTO JETaTh».

3amaun
Hcnonb3ys apudmerudeckue oneparopsl (+, -, *, /, div, mod), a Taxxe
¢bynkuu round(), trunc(u abs(),coctaBbTe apudMeTHUESCKIE BBIPAKCHUS IS

BBIYHCIICHHSI CIIEAYIONUX BETUYHH:

1. n-e yetHoe yuciio (MepBbIM CYUTAETCS 2, BTOPBIM 4 U T.1I.).
2. n-e HeuetHoe yncio (mepsoe — 1,BTopoe — 3u T.1.).
3. B ouepeau cTouT N JrO/ICH, CKOJIBKO YEIOBEK HAXOIUTCS MEXy i-M U K-M
B odepeaun?
4. CkoJIbKO HEYeTHhIX umcesl Ha oTpeske (@, b), ecotm a m b — verHbIe?
au b—wueuernsle? a — uetHoe, b — nHeuernoe?
. CKOJIBKO TIOJTHBIX MUHYT M YaCOB COJACPIKUTCS B X CEKYHIaX ?
. B nome 9 sraxkeit, Ha KaXXJIOM dTa)ke OJIHOTO MOABe37a M0 4 KBapTHUPHI.
B xakoM mogbe3ze u Ha KakoM 3Take HaxoAuTcs N-s1 KBapTupa?

7. CTapuHHBIMU PYCCKUMH JIEHEKHBIMU €IUHUIIAMH ABISAIOTCA: 1 pyOnp —
100xkomneek, 1 rpuBna — 10komneek, 1 antein — 3 komneiku, 1 momyimika —
0,25komneiiku. imeercs A koneek. 3anUIINUTE BBIPAKECHUS ISl IPEACTAB-
JICHHSI IMEIOIICHCSl CyMMBI B pyOJIsiX, TPUBHAX, AJITHIHAX M ITOTYIIKaX.

8. Crpenka mpubopa Bpamaercs ¢ TOCTOSHHOW CKOpPOCTBIO, COBEpIIas
W 000pOTOB B CeKkyHIy (He 00s3aTelbHO CTpeSKa MPUOOpa, 3TO MOXKET
ObITh BoT4oK B urpe «Uro? ['ne? Korna?» u 1.11.). Yron noBopora crpei-
K{ B HyJIeBO MOMEHT BpemeHH npuMeM 3a 0. Kakos Oyzaer yron moBopo-
Ta uepes3 t cekyHn?

9. BeI cTouTe Ha Kparo JOPOTH U OT Bac 10 Onukaiiiiero oHapHoro cronbda
X MeTpoB. Paccrosiaue mexay crondbamu Y meTpoB. Ha kakom paccTossHum
OT Bac HaxoAuTcs N-if cTo0?

10. Ta >xe curyamus, YTO ¥ B Ipeablaymied 3amade. [{nuHa Bamiero mia-
ra ZMeTpoB. MUMO CKOJIBKHUX CTOJIOOB BBI MPOMIETE, CACIaB N II1aroB?
11. X — BemIECTBEHHOE YHUCIIO. 3AMUIINTE BBIPAXKEHUE, ITO3BOJISIFOIIEE BhIIC-

JUTH €T0 TPOOHYIO YacTh.

12. X — BemecTBEHHOE YUCIIO. 3aUIINTE BBIPAXKEHUE, KOTOPOE OKPYTIIUT €ro

710 COTBIX JI0JIeH (OCTaHEeTCsI TOJBKO J1BA 3HAKA MOCIIE 3aIsATOM).

o o1
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

(a)
(6)

24.

dl

N — 1enoe 4Yuciio. 3aluIluTe BBIPAKEHUE, MO3BOJISIONICE y3HATH €ro
nocjeAHIon udpy.

N — YeThIpEX3HAYHOE IIEJI0€ YUCIIO. 3aMUIIUTE BBIPAXKEHHUE, TIO3BOJISIO-
1Iee y3HaTh €ro MEePBYIO MUPPY.

Omnepatop div B [Tackane paboTaet TOJIbKO IS eibIX yrcena. CocTaBbTe
BBIP2KEHUE, TIO3BOJISIONIEE TIOTYYUTH IEIYI0 YacTh OT JEJICHUS BEIIECT-
BEHHBIX YHCEII.

Bripasute onepanuto mod depes apyrue apupMeTHISCKHIE OTIepaIliy.

X — BEUIECTBEHHOE YHMCJO. 3alUIINTE BBIpAXKEHUE, KOTOopoe nacT +1,
ecu X>0u —1,ecnu X<O (mpu X = O BeIpakeHue OyIeT HE ONPEIEICHO).
N ¥ M — menple Yncia. 3anuimTe BeIpaKeHue, Kotopoe aaBaio 0wl O,
ecnu N kpatHo M, 1 1, ecnu HE KpaTHO.

Ot OpeBHa JuuHON L oTnmnmBaoT Kyckd AIMHON X. CKOJNBKO KYCKOB
MaKCUMaJIbHO YIaCTCSl OTIIUIIUTH?

bpesno mnuHoi L pacimmnu B N Mectax. KakoBa cpemusis JyMHA MOITy-
YUBIIUXCS KyCKOB?

PesunoBoe koibIo auamerpom d paspesanu B N mectax. KakoBa cpeaHsis
JUTMHA TIOTyYUBIITUXCS KYCKOB?

Ha npsimoii 1epe3 paBHBIE MPOMEXKYTKH pacrmoijiaraercs N Todek. Pac-
CTOSIHHE OT TEpBOH 10 mocienHeil pasHo L. Uemy paBHO paccTosSTHUE OT
nepBoi ToukH 70 i-i? ot k-if 1o mocneane? ot i-i go k-i?

W3BecTHO, 4TO mpUONMKeHHBIC (OPMYIBI IS BBIYUCICHUS CHUHYCA U
KOCHMHYca pa0OTalOT TE€M TOYHEE, YeM MEHBIIE 3HAaYeHUE apryMeHTa.
[TockoJIbKY CHHYC M KOCHHYC Z2m-miepuonndeckue ¢GyHkuu (Sin(x) =
= sink+2xnn), roe N — a1000€ 1eJI0e YKCIIO0), TO MOKHO BBIYMCIICHHE CH-
Hyca OT JI00OTO apryMeHTa MPUBECTH K BHIYHUCIECHUIO CHHYCa OT apry-
MEHTA, Jiexaniero B nuamnazone ot 0 go 2rn. 3anummre GopMyIibl, TTO3BO-
JISTIOTITHE:

NIPUBECTHU MOJIOKUTEIBHBIN yroi X B nuamna3oH ot 0 1o 2rw;

aHAJIOTUYHO TIPUBECTH OTPUIIATEIBHBIN YTOJ B TOT JK€ AHAITa30H.

[Tycts nano Tpex3Haunoe umciao X (Hampumep, 123). CocraBbTe BbIpa-
KEHUS, KOTOPBIE MO3BOJISIT BEIYUCIUTH MEPBYIO, BTOPYIO U TPETHIO ITH}-
py atoro uncia (uucna 1, 2u 3 B nmpumepe). i obnerdyeHus momcka
perieHuss UMenTe B BUIY, YTO IS IBY3HAUYHOTO YKCia nepBas nudpa na-
€TCSl BEIPOKCHUEM

=X di v 10;

d BTOpPas BbIPAKCHUCM

d2

=X nod 10;

Kontpoabnasi paéora 1

HBIX ?

1. laliTe onpeesieHUE airOpuUTMA.
2. KakuM KI1I0U€BBIM CJIOBOM OTKPBIBAETCS Pa3fIesl ONUCAHUS ITepEMEH-

3. O0BbsIBUTE MEPEMEHHYIO 11€JI0TO THUIIA.
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4. Kakue nprcBauBaHUs B IPUBEAECHHOMN MMPOrpaMMe SIBJISIFOTCSI HEJIOIYC-
TUMBIMU (YKa)KUTE COOTBETCTBYIOILIME HOMEpa CTPOK)?

1 var

2 X: integer;

3 y, Z: real,

4 a22: char;

5 begi n

6 X =Y,

7 y =X

8 y = (x*z+5)*In(x);
9 y =Xy,

1C X 1= X*y;

11 X 1= X/2;

12 X 1= X+5;

13 X 1= XXXFXFX;
14 a22 := round(x);
15 X := round(x);
16 a22 :='x,;

17 y :=ydiv 2;

18 end.

5. Beruncnure 3HaY€HUs CIENYIOIUX BBIPAXKEHUI WU YKAKHUTE, YTO BbI-
YUCJIEHUE HEBO3MOXKHO!

a) 25 div 6 e)3divs n) 3 div 5/2

0) —25 mod 6 x) 14 mod 1 M) trunc(-14)

B) 25.1 mod 5 3) sgrt(In(1)-1) H) round(-5.5)

r) 24 mod 0 n) —4 [ 2*2 0) trunc(14.234e2)
1) 3 mod 5 k) 3/2 div 5

6. Uemy paBHBI IepeMEHHbIEC TIOCTIE BBHIOJHEHUS CIEAYIOIUX (hparMeH-
TOB IIPOTPAMM:

a) Xx:=3.14159; o) Xi=2; x) a:=11;
x:=round(100*x)/100; y.=6; b:=45;
6) x:=11; X:=Y; a:=b-a;
X:=trunc(x/2); Yi=X; b:=a-b;
B) X:=22; e) a=1; a:=a-b;

X:=(X-X)*X; b:=2;
r)  x:=193745; Ci=a,
y.=x+1; a:=b;
x:=(x+y) mod 2; b:=c;
7. Hapucytite rpaduxu QyHKITUHA:
a) y = round(sin(x)) B) Y = abs(cos(x))
0) y = trunc(2*sin(x)) r) y = trunc(sin(x)+1)
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3ananme 1. JInHeiiHbIe MporpaMMbl, apupMeTHYECKHE ONIEePATOPbI

1. Co3paiite mporpammy, medataronlylo mpu 3amycke Tekct «Hello,
World!» (rpagunuoHHbIN TEKCT MEPBOM MPOrpaMMBbl IIPH U3yUEHHUH SI3bIKa MPO-
IrpaMMHPOBaHMS, Ballla IepBas porpaMMa npuBeTcTByeT Mup). OnpoOyiite Ha
HEl BO3MOXKHOCTH cpefbl paspadorku. 3amyctute ee (F9), mpocmorpure pe-
3yJIBTAT BBIMOJIHECHHS, coxpanute Ha quck (Ctrl — S),3arpysure ¢ nucka cHoBa
(Ctrl — O).ITonp3ysch kormmupoBaruem yepe3 Oydep (Ctrl — C, Ctrl — V) cnenaii-
TE TaK, 4TOObI Mporpamma BeiBovIIa ciioBo «Hello» 20pas.

2. Hanummre mporpaMMy, 3ampaliiiBarolylo y MoJb30BaTelsl IBa YMCIa
¥ TICYATAIONIYI0 UX CYyMMY. Y O€UBIIKCH, YTO MTpOrpaMMa paboTaet, HAMEPEHHO
JIOMYCTUTE OIMMOKY, He TTOCTAaBHB TOYKY C 3aIATOH MOCJEe KaKOro-HUOY/hb Orie-
paropa. OOpaTuTe BHMMaHHE Ha cooOlieHue o0 omuOKe, BBIJAHHOE CPEIOH.
Jlommyctute Apyryo OmMMOKY, 3alicaB HEMPaBUIBLHO UM MPOIEAYPhl BBIBOIA
(manmpumep, writin Bmecto writeln), cHoBa mpounTaiiTe TEKCT COOOIIEHUS 00
ommOke. [lompITaliTeCh BOCIIONB30BATHCS MEPEMEHHON, MPEABAPUTEIHHO €€ HE
ormucap. ONMUIIKUTE MEPEMEHHYIO TUTIA INteger,monpITalTech MPUCBOUTH €1 He-
11eJ710€ 3HAYCHHE.

3. Co3pmaiiTe mporpaMmy, peEIIAONIYI0 KBajapaTHbie ypaBHeHUs. [Ipo-
rpaMma JIOJDKHA 3amlpanivBaTh 3HAYCHUS KOA(P(GUIIMEHTOB W TieYaTaTh BBIYMC-
JICHHBIE KOPHHU.

4. Vmeetcs NEBATUATAXHBINA JOM, Ha KOKIYIO JIECCTHUYHYIO TUIOIIAIKY
BbIXOAUT 4 kBapTupbl. Co3maiiTe mporpaMmy, KOTOpas IO HOMEpPY KBapTUPHI
oTpezensieT HoOMep MOAbe3/1a U ATaK.

5. Eciin nano Tpex3HauHoe uucio, HanpuMmep 123, ero MoxxHO mpejcrta-
BUThH B Buje 3+2*10+1*10*10. Bocnonk3oBaBiuck 310l mHOpMaLueut, cos-
JaiiTe mporpamMmy, KOTopasi, ojiydasi OT TOJIb30BaTels TPEX3HAUYHOE YUCIIO0, OY-
JIET OMpPENeNATh, U3 KakuxX IUdp OHO COCTOWT, U BBIBOJIUTH MX Yepe3 mpoden
(mammpumep, 1_2_3).

6. HanummTe mporpamMmy, 3ampamidBaroONIyl0 y TOJIh30BaTENs JIBa MO-
MEHTa BPEMEHHU (KOJIMYECTBO YaCOB, MHUHYT M CEKYHI) M COOOIIAIONIYIO YHCIIO
CEKYH]I, MPOIIEAIIee MEXIAY STUMHU ABYMs] MOMEHTaMHU.

7. Hanmmmre mporpaMmy, 3ampaiidBaronlyl0 y TMOJIb30BaTeIs BpeMs U
COOOIIAIONTYI0 YTOJl TOBOPOTAa MUHYTHOM M 9acOBOW CTPENKH B Tpagycax M pa-
nuaHax (MOMHUTE, YTO TpUroHomeTpuieckue ¢yHkimu B [lackaie paborarot ¢
pajraHaMu).

Ocodennoctu cpeabl Borland Pascal
Ecnmu B kauecTBe cpensl pa3paboTku Bbl Hcnonb3yeTe Borland Pascalro
CIIe/IyeT UMETh B BUJIY CIICIYIOIIHEe 0COOCHHOCTH:
— TIOCIIE 3alyCKa Cpexbl HEoOXOAWMMO co37aTh HOBBIH ¢ain (MeHro
File/New);

— COXpaHEHHE W 3arpy3ka (aiijia Mpou3BOAATCS C MOMOIIbIO KiaBuil F2 u
F3;
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— KOMHPOBAaHWE M BCTABKA MPOU3BOAATCS coueTanusimu kinaum Ctrl — Insu
Shift — Ins gmecto npussrunabix Ctrl — C, Ctrl — V);

— TI0CJI€ TOTO KaK MpOorpaMMa 4Yero-To HaredaraeT, OHa 3aBEepIIMTCS, U BbI
HE YBHJIUTE HUKAKOTO pe3yibrata, moka He Haxmere Alt — F5. UtoObr He
JeNaTh ATOTO KXKABIN pa3, peKOMEHIyeTCsl IOMEIaTh B KOHEI ITPOorpam-
MBI BBI30B Iiporeaypsl readin:

readin;
end.
3T0 HEC IIO3BOJIUT HpOFpaMMC 3aBepIHI/ITBC}I, IIOKAa BbBI HC HAXXKMCTC Enter,
TaK 4TO BBbI cpasy CMOIXKXETEC BUICTH pCBYJIBTaT cec pa60TLI;

— coobmenus 06 ommOKax Bbl OyJeTe MoydyaTh Ha AHTJIMMCKOM S3BIKE.
Baxxno mepeBecTy, MOHATH U 3alIOMHUTH UX COZACpPIKaHUE.

2. Jllornyeckue BblpaXeHunsa n yCHOBHbIIZ onepartop

2.1. NepemeHHasa noruyeckoro Tuna

[TepemenHbIe TorHuecKoro (M OyJIEBCKOro) THUIIA MOTYT IPUHUMATH JIBa
3HaueHus: — true ficruna) win false (oxn). ONUCHIBAIOTCS OHHU CIIEAYIOIIUM
obpazom:

var
bl, b2: boolean:;

I[OHYCTI/IMBI IIpuCBanBaHUA BHJA.

bl :=true;
b2 := false;
bl :=b2;

Hu T.II.

2.2. OnepaTopbl CpaBHEHUA

Nwmeercs 6 OIlepaTopoB CpaBHCHUI. >, <, =, <=, >=, <>(C UX MOMOIIBIO
3aIllMCBIBAIOTCS IPOCTHIC JIOTMYECKUE BBIPAXKEHUSA, NMPUHUMAKOIUE 3HAYCHUS
truennu false.2tu 3HaueHMSI MOXKHO IIPUCBAMBATH JOTHYECKUM ITIEPEMEHHBIM.

[TycTh, Hanpumep, ONKUCaHbl IEPEMEHHBIE!

var
b: boolean;
X: real;

I[OHYCTI/IMBI cnez[yioume HpI/ICBaI/IBaHI/IH:
b:=2>5;
b:=x>2;
b := (sqrt(x)-1)/2 > sqr(x);
" T.II.
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[TepBblil U3 PUBEACHHBIX OMEPATOPOB 3aMUIIIET B IEPEMEHHYIO D 3Hade-
Hue false.Pe3ynbrar paboThl OCTATBHBIX 3aBUCHT OT 3HAYCHUS IIEPEMEHHOM X.

OnepaTopbl CpaBHEHHMSI IIPUMEHUMBI U K CAMHUM JIOTUYECKHUM IEPEMEH-
HBIM U BeIpaKeHUsIM. [Ipu 3ToM cumrtaetcs, 4yto true dosbire, yem false. Tak,
HaIIpUMED, BO3MOKHBI BBIPAKEHUS:

b:=(2>5)<(6>2); { B rnepeMmenHyw b Oyner =anu-
caHo 3Hauenue true}

b :=b > false; { 3HaueHMe I[epeMeHHou b He
U3MEHUTCH}

b :=b =truef cHoBa TnepeMeHHaa D ocraHeTca TakoH,

Kakas Obwuia}l

WNuorna, xorma TpeOyeTcs MPOBEPHUTH PABEHCTBO Cpasy TPEX BEIMYHH,

CTYJICHTHI OIMMOOYHO MUIIYT yYCIOBUE BUA
X=y=2z

[Tackanb MHTEPIIPETUPYET ITO BRIpAXKEHUE CieayroluM oopazom. [lepBoe
paBeHCTBO X =Y jaact 3HaueHue true wim false,m yxe 310 3HaueHue Oyner
CpPaBHUBATHCSI CO 3HAUEHHEM INEepeMeHHOU Z. Ecnu Z He sBisieTcsl mepeMeHHOM
JIOTUYECKOT0 THUIIA, TO Cpella BBIAACT coobiieHre o0 ommobke. J(elcTBUTENbHO,
HET CMBICJIa POBEPSATH PABEHCTBO JIOTMUECKOTO 3HAYEHUS U, HAPUMEp, YUCIIO-
BOro. YtoObl MPOBEPUTH PAaBEHCTBO Cpa3y TPEX YUCEs, HEOOXOIUMO HCIOIbB30-
BaTh JIOTUYECKHUE ONEPATOPHI.

2.3. lornyeckmne onepatopbl

N3 noruveckux nepeMeHHbIX U BBIPAXKEHUN MOXKHO CTPOUTH 0oJiee CIOXK-
Hble (COCTaBHBIC) JIOTUYECKHE BBIPAKEHUS C MOMOINBIO JIOTMYSCKUX OIEpaTo-
poB: not (ompuyanue, nocuueckoe HE), or (nocuueckoe UJIM) n and (rocuue-
ckoe H).

Bripaxenne not A (rone A — noruyeckas mepeMeHHast MM BBIPAKCHHE)
MCTUHHO TOT/Ia, KOT/Ia BhIpayKeHHe A JIOXKHO, U JIOKHO, Korjaa A UCTUHHO.

Beipakenne A and B uctuHHO, KOT/1a OJTHOBPEMEHHO UCTHHHBI BBIpaKe-
Hust A u B. Ecim xoTst Ob1 071HO W3 3TuX BhIpakeHui (A wimu B) noxsOo, TO A
and B noxHo.

Bripaxxenue A or B uctunno, korna mo0oe u3 Beipaxkenuit A unu B uc-
TUHHO, U JIO’)KHO, KOT/1a 002 UCXOHBIX BBIPAXKEHUS JTOKHBI.

[IpaBuna paboThI IOTMUECKUX OMEPATOPOB MOXKHO TaKkKe 3a7aTh C TOMO-
HIbI0 MabIUYy UCMUHHOCMU, B KOTOPBIX YKa3bIBA€TCSI UCTMHHOCTh COCTaBHOTO
BBIPOKEHUS, B 3aBUCUMOCTH OT 3HAQYEHHMM HCXOJHBIX MPOCTHIX BbIPAKECHHI
(trabn. 1). CocTaBHOE JIOTHYECKOE BBIPAKECHHE MOXKET COACPKATh CKOJBKO
YTOJHO JIOTMYECKUX orneparopoB. IIpu 3ToM B mepByro ouepeab BBIOJHAIOTCS
BCE OIEPATOPbl CPAaBHECHUS (<, >, =, <=, >=, <>)3aTeM JIOTUYECKHUE OTPULIAHUS
(not), 3atem sormueckoe M (and) u B mocneaHioo ovepenp Jorundeckoe MIJIN
(or). BelpaxkeHHust MOTYT coaep,aTh CKOOKH, KOTOPBIC BIUSIOT HAa MPUOPUTET-
HOCTH BBITIOJTHEHUS OTICPAITHA.
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Tabruya 1

TabJuuua Joru4yecKux onepaTopon

A not A A B A and B AorB
true false true true true true
false true true false false true

- — false true false true

- — false false false false

[Iprmep BBIUHCIEHUS CIIOKHOTO YCIOBUSL:
a.=b;
b:=not (2::—3) and (a=2) or (3-6>0 or 12/2>4)
¥ ¥
false false false true
true
false —_—
true

C noMouipIo JJOTUYECKUX ONEPATOPOB Mbl, HAKOHEL, MO’KEM 3aIliCaTh yC-
JIOBME PABEHCTBA Cpa3y TpeX MepeMeHHbIX. [IpaBUIbHBIN BapuaHT MMEET BUL

(x=y) and (y=2)

2.4. 3apayum Ha cocTaBneHue NTorM4ecknx BblpaxeHumn

[TonpoOyiiTe caMOCTOSATENBHO COCTABUTH JIOTUYECKUE BBIPAKEHUS, MPU-
HUMAIOIIe 3HaueHue trueB nepeyrclIeHHBIX HIDKE CIydasiX.

1) nepemenHas X momangaer B awama3oH oT —2 10 1 (x0O[-21]). Hmwxke
JaHHBIN TMAITa30H MMOKa3aH Ha YUCIOoBOU ocH (puc. 2.1):

L

Puc. 2.1

2) mepeMeHHas X JISKHUT 3a MpejesiaMy 33JaHHOTO Hara3oHa, KaK MmoKa-
3aHO Ha 4uciI0BOM ocu (puc. 2.2):

-2 1
Puc. 2.2
3) mepeMeHHast X JCKUT B OJHOW W3 TMOKAa3aHHBIX HA YHCIOBOW OCH 00-

nacreit (puc. 2.3):
____\q
-2

Puc. 2.3
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4) 3anuIuTe YCJIOBHS, HCTHHHBIC, KOTJIa TOYKa C KoopawHartaMu (X, Y)
JICKUT TOYHO HA MPSAMOM, MOKazaHHOM Ha puc. 2.4, a, BbIIEe ATOM MHPSIMOI
(puc. 2.4,6) n Hwke 1ol npsmoit (puc. 2.4,s):

&

a 9]
Puc. 2.4

AR

Vxaszanue. YToOBI 3ammcath ypaBHEHHE TPSIMOM, IPOXOAIICH Yepe3 TOU-
Ku (X,Y¥q) ¥ (Xo,Y,), B Buae y=kx+b, HeoOxonumo pemmTs cucTeMy ypas-

HEHUMU!
y1 =k +b,
Y, = kx, +b.
B pesynbrare npuxoauM K YpaBHEHUIO IPSIMON
- Xo = Yo X
Y27 Y1, Y1X%2 T Yo 1.
X2 =% X2 =%

y =
5) 3anumuTe yCIIOBHE, MCTHHHOE, KOTJa TOYKa ¢ KoopAuHaTtamu (X, V)

JICKUT B 3alITPUXOBAHHBIX o0nacTax PHC. 2.5. 3a,Z[aHI/I}I a —n COOTBCTCTBYIOT
Pa3JINYHBIM BaApUAHTAM.

| ‘ N
SN S

%
NS
AN

Z

| Van
< )
N

N
A\

N

\
NN




AN

N

L 3

N\

M

n

6) ykaxuTe Ha MI0CKOCTH XY 00JIacTh, TJIe HCTUHHBIMH SIBJISTIOTCS Clie-
JTYIOLIME JJOTUYECKUE BHIPAKEHUS

(@abs(x—y) < 1) and (abs(x) + abs(y) > 1)
(@abs(x—-y) < 1) and (abs(x) + abs(y) > 1)

(abs(x) < 1) or (abs(y) <1)
2

Puc. 2.5.0xonuanne

X>+y 2> (x+y)

7) nycth A 1 B —torndeckue BbhIpaXeHUs, TPUHUMAIOIINE 3HAYCHHS true
win false.Kakue u3 npuBeIeHHBIX AP COCTABHBIX JOTMUECKUX BBIPAKCHHM K-
BUBAJICHTHBI, T. €. IPU JOOBIX Ji1 3HaueHusix A u B 3HaueHus BeipaxkeHuit cre-
Ba U CIIpaBa COBMAAAIOT?

Vkasanue. ®opMallbHO MPOBEPUTH SKBUBAJIEHTHOCTH JIBYX JIOTMYECKHX
BBIPAKEHUU MOKHO, COCTABUB JIJIS1 HUX TaOJUIIbl UICTUHHOCTHU

a) not (A and B) u AorB

6) not (A andB) u (not A) or ( not B)

B) hot (A or B) u A and B

r) not (A or B) u (not A) and( not B)
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1) (A andB) or u A=B
(( not A) and ( not B))

e) A<>B u (( not A) andB) or
(A and ( not B))

x) A=B=true u A and B

3) A=B=true n A=B

u) A =false u false

k) (not (A or B)) andA u (A or B) and( not B)

and ( not A)
) (A or B) and( not B) u A

8) 3apruiara BeigaeTcs 5-ro uymcia kaxaoro mecsia. CocraBbTe JIOTHYE-
CKOE BBIpaKEHHE, KOTOPOE MCTUHHO, eciii Ha K-e umciao M-ro Mecsua 3apruiata
yxe Ob11a Beiiana 10pa3 ¢ Hagana roza.

2.5. YcnoBHbIX onepaTtop

VY CoBHBIN onepaTop MO3BOJIAET MPOBEPUTH HEKOTOPOE YCIOBHE U B 3a-
BUCHMOCTH OT PE3YJIhTAaTOB MPOBEPKH BBHITIOJTHUTH TO UM HHOE JCHCTBUE.

Hanpumep, co3naBas mporpaMmy Ajisi pelieHUs] KBapaTHBIX ypaBHEHUH,
BBl CTaJKHWBAJIUCh C BO3MOXHOCTBIO TOTO, YTO TPU 3aJaHHBIX IOJH30BATEIIEM
kod(pdunreHTax AUCKPUMHHAHT OyJIeT oTpuuareibHblii. UTOOBI mporpamma
MOTJa TIPaBUJILHO paboTaTh B JIIOOOM CiTydae, BBIUYMCIICHHE KOpPHEH cleayeT
MIPOM3BOJIUTH TOJBKO MPH HEOTPULIATETHHOCTH TUCKPUMHUHAHTA.

Y CIIOBHBIN ONepaTop UMEET CIAEAYIOUIYIO CTPYKTYPY:

I f <ycnoBme — moboe snoruueckoe BHpaxeHue> then
begi n
< Oneparops 1>
end el se
begi n
< OmnepaTops 2>
end;

if, then, else—3ape3epBupoBannbie ciioBa (eciid, TO, HHAYE).

Ecnu ycioBue umeer 3Hadenue true,To BBIONHAETCS 1-1 rpyrina omepa-
TOPOB, MHAYe 2-1 Tpymna. Eciu npyu UCTUHHOCTH (MM HE HCTHHHOCTH) YCIIOBHUS
TpeOyeTcsi BBIMOJHHUTL BCETO OJWH OIeparop, To cioBa begin u end mMoxxHO
OIyCTHTb.

IIpumep. [Iporpamma, BeIOMparoias MEHbIIIEE YUCIIO U3 ABYX BEACHHBIX:

var
X, Y. integer;
begi n
readin(x, y);
I f x<y then
writeln(x)
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el se
writeln(y);
end.

B npumepe Buaum kak pa3 ciaydai, koraa cyioB beginu end net. MHorna
PEKOMEHIYIOT HE JAyMaTh O KOJHMYECTBE OMepaTopoB, a ctaButh begin m end
BCerja. JTo MO3BOJIHT N30ekKaTh YACTHIX OMIMOOK M3-32 UX OTCYTCTBUSI.

OOpaTtuTe BHUMaHKUE Ha CICAYIOUIYI0O OCOOCHHOCTh: neped ciosom else ne
cmasumcs moyuka ¢ 3anamou. Tak, B mpuMepe HeT TOYKHU C 3amsTON MMOcIe ore-
patopa writeln(x).

EcTp m3BecTHBIM NPOrpaMMMCTCKMM AaHEKAOT. MPOTrPAMMHUCT CTAaBUT HA
HOYb IMepe]l KPOBAThIO JIBa CTaKaHAa. OJMH C BOJOW (eciH MPOCHETCS M 3aX04eT
IUTh) U OJIMH ITyCTOM (€CIIM MPOCHETCs, HO MUTH He 3axo4eT). YToObl n30exath
noo0HOro abcypaa, CymecTByeT yKopoueHHas (hpopma YCIOBHOTO OTepaTopa:

I f < ycrmosme> t hen
begi n

< oIepaTopsr>
end,

IIpy ucTuHHOCTH yCIIOBUSA <yCJIOBME> BBIIOIHATCA ONEPATOPHI <orle-
paTopsr>. Ecnm ke ycinoBHE HE BBINOJHAETCS, JAHHBIM OIEPATOp HE CHAENAECT
HUYETrO.

2.6. OcbopmneHune TekcTa nporpamm

Kax u3BecTHO, MO/IIM CBOMCTBEHHO OmmoOaThcsi. OCOOCHHO ATO BEPHO B
OTHOIIIEHUH MPOrpaMMHCTOB. [10 HEKOTOPBHIM OLIEHKAM, SIPO CHCTEeMbI Linux
coaepxut nopsigka 15000moka enie He ucnpaBieHHBIX OoMUOOK. [IpakTHyecku
1000 HAIMCAHHBIA BaMH TEKCT MPOTPpaMMBbI OYAET COAepKaTh OMIMOKH, U 3HA-
YUTENbHAS YacTh BPEMEHU OYJIeT YXOUTh Ha UX IMOUCK U UCTIPaBICHHE.

OTcrona BBITEKAET MPECTaBIEHUE O CTUJIE MporpammupoBanus. Cymect-
BYIOT OIIpe/eTiCHHbIC TpaBWja HAMMCAHUSA MPOTPaMM, COOIIOJACHHE KOTOPBIX
MO3BOJISICT YMEHBIIIUTh BEPOSITHOCTHh MOSIBICHHS OIMOOK. [IporpamMmer (oco-
OCHHO TakKue MPOCThIC, KaK BaM MPHUAETCS MHCATh HA HA4aJIbHOM 3Tare) MOTYT
MIPaBUJILHO padOTaTh M MPU HAPYIICHUH 3TUX TIPABUI, OJHAKO UX BCE KE CIEIY-
eT cobmoaate. JlomoJHUTENbHOE BPEMS U YCUJIUS, KOTOpbIe OyayT Ha 3TO MO-
Tpa4eHbl, MHOTOKPATHO OKYIIATCS BIOCIIEICTBHUMU.

[Ipocreiiniee, HO MPU ATOM OYE€Hb BAXKHOE CTUIUCTHUECKOE IIPABUIIO OIU-
CBhIBA€T TO, KaK HAJIO pacroyiaraThb TEKCT mporpaMMbl. CyIecTByeT HECKOJIbKO
BapHAHTOB COTJIAIICHUN O MPaBUJIBHOM PACMOJIOXKEHUH TeKcTa. B maHHOM mo-
coobun ™Mbl Oymem cunenoBath Object Pascal Style Guide cM.
http://edn.embarcadero.com/article/102803rannapTy, BbIpabOTaAHHOMY pa3-
paboTurkamu si3pika Delphi.

Wrak, cieqyer AeCTBOBATH CIEIYIOIIMM 00pa3oM:

1) ciioBo var nuieTcs Ha OTACIbHOU cTpouke. Cleayrone 3a HUM OTH-
CaHUsI MIEPEMEHHBIX HAYMHAIOTCS C HOBOW CTpOKM. [Ipu 3TOM y Beex onmcaHunii
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JienaeTcsi OTCTYyMN clieBa B JBa npobena. [lepeMenHble pa3HbIX THUIIOB OMUCHIBA-
IOTCS1 HA Pa3HbIX CTPOKAX:

HPaBUIIBHO!
var { cnoeo var Ha oTmesbHOM CcTpoke 6e3 oTCTyma
cresa}
X, y:real; { ONMCAHUA [IePEMEHHHX C HOBOM CTPOKI.
OrcTyn cieea B nBa npobeja}
I integer{ nepeMeHHas IOPyTroro Tula Ha OTIeJIbHON’

CTpPOKE, C TEeM X& OTCTYyIIOM}

2) B nonurpaduu CymecTByeT Takoe MOHSATHE, KaK THIOTpaduka. ITo Ha-
OOp TpaBuJI, OMKCHIBAIOIINX, KAK JOJDKCH PACIOJAraThCsi Ha CTPAHUIAX KHHUTH
TEKCT, YTOOBI ObITh y000unTaeMbiM. OJTHO U3 MPOCTHIX MPABHI TOBOPHT, YTO
HIOCJIe 3HAKOB TPEMHUHAHKS BCerna cTaButcs npooden. He cnenyer npeHeOperath
9TUM MPABUJIOM U NPH HAKMCaHUK Tporpamm. [IpoGen Bceraa ciieayeT CTaBUTh
MIOCJIC 3alATBIX M JBOCTOUYUH (KaK B BBIIICHPUBEICHHOM IIPUMEPE);

3) cinoBa begin u end, orpannuuBarolKe pas3aesa ONepaTopoB, MHUIIYTCS
0e3 orcTymna. Bech jxe TeKCT mporpaMMbl MEX/y HUIMH CHOBA IMUIIETCS C OTCTY-
1IOM B JIBa Mpooena,

4) Ha OJTHOM CTPOKE JIOJKEH pacroiaratbCsi TOJLKO OJUH oreparop. Tak,
XOTSI IOIMYCTUMO IHCaTh, HATIPUMED,

begi n
x:=1; y:=2; z:=3; writeln(x, y, z);
end.

CJICayCT BCC KC MMNCATh

begi n

x:=1;

y:=2;

z:=3,

writeln(x, y, 2);
end.

5) yCIIOBHBIH OTepaTop 3amrChIBACTCS CICAYIONIMM 00pa3oM:

begi n

{ Tepmas crpoka c orTcrymom B mBa npobesa}
I f < ycrnosme> t hen
begi n {crnoso begin ¢ Tem xe orcTymnom,
uro n cjoso | f}
< Onepatoper 1> { orcryn Ha mBa npobejna OoJblie,
uem y I f u begin}
end el se {end oGsazarenbHO C TeM xe oOTCTy-
oM, UTO ¥ cooTBeTcTBylmmi begi n}
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begi n
< Omepatopr 2> { orTcTyn Ha mBa npobesa 6GoJble,
uem y I f u begin}
end;

end.

[Tpumep npaBuIILHOTO OOPMIICHHUS

var
X, y: real;
begi n
readin(x, y);
if x>y t hen
begi n
writeln('Max(x, y) =, X);
end el se
begi n
writeln(Max(x, y) =, y);
end;
readln;
end.

[Ipumep HENpPaBUILHOTO O(HOPMIICHHUS:

{lepemMeHnHrle Ha TOM %e CTpoke, uYTOo M var}
var X, y: real;
begi n
readin(x, y);
{ Onepatop Ha TOM %e cTpoke, uro u If}
I f x>y then writein(Max(x, y) ="', X)

el se
{ begin ¢ orcrynom ornocurensHo |f}
begi n
{writeln 6e3 oTcTymna oTHocuTesnbHO begin}
writeln('Max(x, y) =", y);
end,
{readln  6e3 oTcryna}
readin;
end.

JlanHasi «HenmpaBWIbHAs» mporpamma OyaeT paboTaTh COBEPILEHHO TaK
K€, KaK W IPUBEICHHAs BBIIIEC <«IPABUJIBHAS», OJHAKO MCIOJb30BAaTh HAJO
VMEHHO IPAaBUJIbHBIN BapUAHT;

6) BHYTpH yCIOBHOTO OI€paTopa MOTYT pacrojaraTbCs JIOOBIE IpyrHe
OIepaTopbl, B TOM YHUCJE U IPYTHE YCIOBHBIE ONEPaTopbl. 10, 4YTO HAXOAUTCA
BHYTPHU HUX, UIIETCS C €Ille OOJIBIIUM OTCTYTIOM.
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Hanpumep:
begi n
readin(x, vy, 2);
I f x>y then

begi n
i f x>z then {Brnoxenurnt I f ¢ monomuuUTEsNbHEM
oTCcTynoM B nBa npobeja}
begi n
writeln(x){writeln Cc eme OOJBIIMM OTCTYIIOM}
end,
end,

end.

OOmast uaes TakoBa: OTCTYIBI ITOKa3bIBAIOT IMOJMYMHEHHOCTH (BIIOKEH-
HOCTB) CTPYKTYp B Bailiei mporpamme. TekcT BHYTpH pasjiena OnepaTtopoB: Je-
JaeM OTCTYI, BHYTPU YCIOBHOTO oOlepaTopa: eile OOJbIIMA OTCTYI, BHYTPHU
elle OJHOTO YCIOBHOTO OllepaTopa — eile OOJbIINN OTCTYH U T. 1.

CoburoeHre JaHHBIX TPABUI JIETAET BU3YaIbHO OYEBUIHOM JIOTHYECKYIO
CTPYKTYpY Baiei rnporpammsl. Co3gaHue CKOJIbKO-HUOYAb CIIOKHOU Mporpam-
MbI 0€3 3TOr0 OKa3bIBAETCS HEBO3MOMXKHBIM.

KonTpoJabHasi paGora 2

1. Berumcamnre, Kakoe 3HaYCHKE OyIeT IPUCBOEHO JIOTHYECKOH IepeMeH-
Holi b:

X:=2;
a) y:=3;
b:= not ((x>=2) and(x*y<b));
X:=2;
0) y = 55;
b:= not(not(2*x>4) and(y nod 2<>1));

2. CocTaBbTe TOTUYECKOE BRIPAXKEHHE, KOTOPOE UCTUHHO, KOTJ]a TOYKA C
KoopauHaTamu (X, Y) MomajgaeT B 3alITPUXOBAHHYIO 00J1acTh Ha puc. 2.6:

Y
2

Puc. 2.6
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-1 i X -1 1 x

Puc. 2.6.0xonuanue

3. Kakoe 3HaueHue mpUMyT NMEpPEMEHHBIE MOCJE BBIMOJHEHUS CIEAYIO-
X ONIEPATOPOB!

a) X:i=5; 0) X:=5;
y :=10; y :=10;
I £ sqr(x) > sqrt(y) I £ sqr(x) > sqrt(y) t hen
t hen X = sqr(x)
X:=sqr(x) el se
el se y = sqr(y);
y:=sqr(y); X = sqr(x);

3aganue 2. CocTaBieHHe JIOTHYeCKHX BbIPa:KeHU, YCI0BHBII onepaTop

1. Hanummre mporpaMmy, KOoTopas 3ampalidBacT JBa 4YWCiIa, a 3aTeM
BBIBOJIMT MX B MOPSIIKE BO3pacTaHUs — CHavajga MEHBIIEE, 3aTeM OOoJIbIIee.

2. Cozpaiite mporpamMmy, KOTOpas 3allpallMBacT Yy IOJIb30BATENS TPHU
YKCIIa, a 3aTeM COOOIIaeT €My, KaKOe U3 3TUX YhCce HauOoIbIIIee.

3. Co3pmaiiTe mporpaMMy, KOTOpasi 3alpaiiuBaeT y MOJb30BaTeIs YUCIIO U
COOOIIIaET, ABIIETCS JIM OHO YKCIIO YETHBIM.

4. Jlanwl Tpu yncia —a, b, C. Eciim cpeny HUX ecTh OTpHUIlaTeNIbHBIC, BO3-
BeJIMTE UX B KBajapaT. Ecim mociie Bo3BeeHUs B KBaAPAT YUCIIO CTAJIO OOJIbIIE
20, yMHOXbTE ero Ha 2.

5. Hamumure mporpamMmy, KOTOpasi 3ampaminBacT 3HAYCHHE X, a 3aTeM
BBEIBOJUT 3HAUCHUE CICTYIOMICH QYyHKIIUU OT X:

1, x>0;
sign(x)=4 0,x= 0;
-1, x< 0.
6. Hanumure nporpaMmy, KOTopas 3alpaliivBaeT 3Ha4eHus X, Y, Z, a 3a-
TEM BBIBOJUT 3HAUCHUE CIETYIOIINUX (PYHKITHIA:
max, minfy, z)) u min(ming, y), 2).

7. Momuduuupyiite Bamly IporpaMMy pacueTa KOpPHEW KBaJpaTHOTO
ypaBHEHHUs, 100aBUB K HEW MPOBEPKY HEOTPHUIATEIHPHOCTU AUCKPUMHUHAHTA.
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Ecnmu nmuckpuMuHAHT OTpUIIATENBHBIN, COOOMANTE MOJB30BATEN0, YTO ypaB-
HEHUE HE UMEET KOPHEM.

8. Moaudunupyiite Bairy mporpamMmy pacdera KOpHEW KBaJpaTHOIO
ypaBHEHUS, 100aBUB K HEW MPOBEPKY TOrO, YTO MEPBBIN KOYPPUIIMEHT HE pa-
BEH HyJI0. B MpoTHUBHOM cilydae co00IaiTe Moiab30BaTeNto, YTO ypaBHEHUE HE
KBaJIpaTHOE, a JIMHEWHOE, U BBIYUCIUTE €r0 €IUHCTBEHHbIH KOpeHb. Eciu nep-
BbI€ JIBa KO3 (ULIMEHTAa paBHbI HYJO, & TPETUI HE paBeH, COOOIIUTE MOJIb30-
BaTEJI0, YTO KOPHEH HET. A eciii Bce KO3 (UIIMEHTHI paBHBI HYJIIO, COOOIINTE,
YTO JIF000E YUCIIO SIBISIETCS KOPHEM.

9. Ilonwp3oBarens BBOAWUT Tpu uncia. Coodmure emy, ynopsaodeHbl JId
BBEJICHHBIC YK CJIA 10 BO3PACTAHUIO.

10. Ilonp30BaTenb BBOAWUT TPH YMCIA — JIJIUHBI CTOPOH TPEYTOJIHHUKA.
[Iporpamma gomKHA COOOIIUTH MOTH30BATENIO, KAKUM SIBIISIETCS TPEYTOJIbHUK:

— PaBHOCTOPOHHUM;

— paBHOOEIPEHHBIM;

— Pa3HOCTOPOHHUM,;

— IPSIMOYTOJIbHBIM,;
a TAKXKe CYIIECTBYET JIU BOOOIIE TAKOH TPEYroJIbHUK (TaKOTO TPEeyrojbHUKA HE
MOKET ObITh, €CJIM CyMMa JIOOBIX JIBYX CTOPOH OKa)ETCSl MEHbIIE TPEThE! CTO-
POHBI).

11. «&/3nuK 3amka Ud».

3a MHOTHE TO/Bl 3aTOYCHHS Y3HHUK 3aMKa V¢ mpojenan BUIKOi B CTeHE
PSIMOYTOJIBHOE oTBepcTHe pasmepoM d X €. 3amok U cioxeH u3 kupnuden
pasmepoM aXbXC. Y3HHK X04eT y3HATh, CMOXET JIM OH BBHIOPACHIBATH KUPIIU-
YU B MOPE M3 TOTO OTBEPCTHSA, YTOOHI caenath moakon. CHaOauTe ero Heoo-
XOJUMBIM JJIsl perieHus 3afgaun codprom. Ha Bxoa mporpamme mogarorcs S yu-
cen (a, b, ¢, d, €), nporpamma nomkHa gaBath otBeT YES mmn NO.

12. Hanumure nporpammy, KOTopas B 3aBUCUMOCTH OT BBEJACHHOTO BO3-
pacra 100aBJIsET CIIOBA «TOMI», «C0Ja» WU «i1eT». Hampumep, nmpu BBOIE BO3-
pacra 1, mporpamma coobmaer «1 rom», npu ducie 2 — «2rojua», Ipy YUCIe

125 — «1251eT».

3. Uukn for

3.1. Umkn ¢ napameTtpom (for)

CoBpeMeHHbIE KOMIIBIOTEPHI BBIIOJIHSAIOT MUJUIMAP/IbI ONEpalfil B CEKyH-
ny. OfHako, K c4acThiO, MPOrpaMMKCTaM HE IPUXOJUTCS IUCATh IPOTPAMMBI U3
MUJIMAPJIOB CTPOK Koja. UTOOBI ¢ MOMOIIBI0 KOPOTKOM IPOrpaMMBbl yKa3aTh Ha
HEOOXOJMMOCTb BBIIIOJHEHUSI OOJIBIIOrO KOJMYECTBA ONEPALUii, NCIOIB3YETCS
OMepaTop LMKJIA, CYyTh KOTOPOr0O B MHOTOKPAaTHOM MOBTOPEHHH OJHOTO U TOTO
e Habopa MHCTpyKIuil. PaboTa HUKIOB C MOMOIIBI0 OJOK-CXeM MoKa3aHa Ha
puc. 3.1.B Bapuanre (a), ecnu «ycjIOBHE» HUCTUHHO, BBITOJIHSIOTCS «OTEpaTo-
pe» (cM. puc. 3.1).ITocie 3TOro CHOBa MPOBEPSIETCS «YCIIOBUE», H €CJIA OHO T10-
PEKHEMY UCTUHHO, TO CHOBA BBIMOJHAIOTCS ONEPATOPHI U T. 1., IOKA YCIOBHE
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HE CTaHeT JoXXHBbIM. BapuanTt (6) monoben Bapuanty (a) (cm. puc. 3.1),0Tnmune
TOJILKO B TOM, YTO CHAYajla BBIMOJIHSIIOTCS «OIEPATOpPhI» M TOJBKO 3aTEM Jelia-
eTCs POBEPKA KyCJIOBUS», HA OCHOBE KOTOPOW MBI peliacM, HYXKHO JIM TIOBTO-
PATh UX BBITIOJHCHUE.

|

Ecnu He » OnepaTtopbl
BbINMNOJTHAETCA
Ycnosue
Ecrnin
BbINMNOJTHAETCA
Ecnu Ycnosue
BbINOJTHAETCHA
Onepartopsl Ecrv He
v BbINOJTHAETCHA
a o

Puc. 3.1

B sa3bike [lackanb cyniecTByeT HECKOJIBKO BapUAHTOB OpPTraHU3al[uU IIUK-
J0B. PaccMoTpuM OAMH U3 HUX, TaK HA3bIBAEMbIN YUK C napamempom NI YUK
for. UroOb! 3anucath ero, HaM MOTPEOyETCs MEPEeMEHHasl 1IeJI0r0 THIA, HalpH-
Mep:

var
I iInteger;
Cxema ero 3amucH BBITJISIIUT CIAEAYIOUIIM 00pa3oM:

for i:=x nauanbHoe 3Hauenme> t 0O < xkoHeuHOe 3HaueHme> dO
begi n

< oOoInepaTopsr>
end;

31ech | — Tak Ha3pIBaeMas nepemeHHas-cuemyux (pasymeercs, ee He 00s3aTeb-
HO Ha3bIBaTh MIMEHHO |, 3TO MOKET OBITH JIt00asl IepeMeHHas 1enoro tuma). Ha-
YaJbHOE M KOHEUHOE 3HAUEHUSI — 3TO JIHOObIE BBHIPAKEHMS, UMEIOIIUE 3HAYCHHE
IIEJIOTO THUTIA.

Korna oneparop nukia HaunHaeT paboTy, MepeMeHHas-CYeTYNK MPUHU-
MaeT HavajlbHOE 3HAYEHHE, 3aTE€M BBIMIOJHAIOTCA <OMEepaTopbl™>, MOCJE 3TOTO
CUETYMK YBEJIIMYMBACTCS HA €IUHUILYy U CHOBA BBIMOJHAIOTCA <OMEPAaTOpPHI>.
[Tporecc moBTOpsieTCs, MOKa CYETUMK HE OKAXKETCS OOJIbIlle KOHEYHOro 3Haue-
Hus. Hanmpumep, ecnu HayalbHOE 3HAUYE€HUE 2, @ KOHEUYHOE 3, TO <OmepaTopbr>
OyIyT BBITIOTHEHBI 2 pa3a.

Obnacte Mexay ciaoBamu begin u end, rae pacronararoTcsi MOBTOPSIO-
IIMEeCs B LIUKJIE ONIEPATOPhI, HA3BIBACTCS MeN10M YUKIA.

30



bnok-cxema paGoThI 3TOTO IMKIA TOKa3aHa Ha puc. 3.2.

Hauano uukna

|

| := <Ha4anbHOE 3Ha4eHune>

Ecnu He
. BbIMOJTHAETCA
| <= <KOHEeYHOEe 3Ha4yeHne>
Ecnn
BbIMOJTHAETCA
OnepaTtopsbl
i=i+1
v
KoHeu, ymkna

Puc. 3.2

IIpumep 1. Haneuarats cioBo Hello Ha skpane 100pas.

Onun pa3 cimoBo Hello MoxHO HamedaTaTh C MOMOIIBIO MPOIETYPHI
writeln(*Hello’). UtoOs! HameuaTats ero 100pas3, Hao 3Ty HHCTPYKIHIO ITOMEC-
TUTh BHYTPb OIepaTopa IUKJIA, KOTOPBIA BBITIOJHUTCS HY)KHOE KOJIMYECTBO Pa3.
A WMEHHO:!

for n'=1 to1l00 do
begi n

writeln(‘*Hello’);
end;

[lepemenHoit cueTunky N OyaeT MPUCBOCHO HavailbHOE 3HayeHue 1. 3a-
tem Hello Oyner naneuarano 1 pa3. Cueruynk yBenuuntcs Ha 1 u Hello narme-
yaraeTcs 2-4 pa3 u T.1.

[lepeurcnum B OTHOM MECTE BCE npasuia, Kacarouwuecs pabomol Yukid c
napamempom:.

1) mepeMeHHas-CUETUMK JOJDKHA OBITH O0S3aTENBHO IIEJoro THma (Ha-
npumep, integer);

2) HavaJbHOE M KOHEYHOE 3HAUCHHS 3a/Ial0TCSI BHIPOKECHHUSIMH, 3HAUCHHE
KOTOPBIX TaKXe UMeeT 1elblid Tun. Henb3st, Hanpumep, 3anucarh MUK

for x=0 to2*Pi do...

Ho MoxHO, Hanpumep, Tak:
f or k:=2*round(n*1000) t o trunc(2*pi)+1 do ...
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3) ecim KOHEUYHOE 3HAYECHHE MEHBIIEC HAYaJbHOTO, IIUKI HE BBITOJIHUTCS
HH pa3sy;

4) mocne OKOHYAaHUSI pabOTHI MEPEMEHHAS-CUCTUUK <TOPTHUTCS». [ s
Ha OJIOK-CXeMy, MOXKHO TPEAIOJIOKHTh, YTO TOCIIE OKOHYAHHs pabOThI IMKIIA
OHA CTaHeT Ha €JJMHUILY OOJIbIIIe KOHEYHOTO 3HaYeHus. Ha mpakTuke 31O He Tak,
¥ OHa MOXKET UMETh Jro0oe 3HaueHne. OTcro/a PaBUIIO: €CIIH IepeMEHHas HC-
TOJIB3YETCS KaK CYETUMK IIaroB B IMKIIE, HE CIEMYeT oOpamarbesi K Hel mocie
TOT0, KaK IIUKJI 3aBEPIIUI CBOIO paboTy;

5) ecnm B TeJe MUKIIA COEPKUTCS BCETO OJIMH OIEeparop, To cioBa begin
¥ end, orpaHuYMBaroNIyie TeJI0 UK, MOKHO OITyCTUTh. Takas cuTyanus y Hac
ob11a B mpumepe 1. Tam MoxHO OBLITIO HATTHCATH!

for n:==1 to1l00 do
writeln(‘*Hello’);

6) BajkHOe CTHJIMCTHYECKOE MPABHJIO. XOTSA 3TO W HE 3alperieHo, He
CIeyeT B TeJe IUKIIA MCIOJIb30BaTh KaKue-IHO0 OmepaTopbl, MEHSIOIINE 3Ha-
YCHHUS TIEPEMEHHOM-CUETYMKA. B 4acTHOCTH, HEIb3sl € HUYEro NMPUCBAWBATh.
HapymieHnre 3Toro npaBuiia BEET K YBEIUUYCHUIO BEPOSITHOCTH CJIeaTh TPYIHO
oOHapyxuBaeMyro omnoKy. CoOroieHre — HUKaK HE OrpaHUYHMBACT Ballld BO3-
MO>KHOCTH,

7) Teao LHKIIa MOXKET cojaepkaTh JItoObie omeparopbl. CienoBaTeNbHO,
Ty/la MOXHO IOMECTUTh IPYro omepartop mukia. [lepeMeHHbIe-CUSTUNKN B
ATOM CiIy4ae y IIUKIIOB JIOJDKHBEI OBITh pa3Hbie. Eciu uX cenaTh OMHAKOBBIMH,
ATO HAPYIIUT MPEIBIIYIIEE MPABWIO — BHYTPEHHUU MK U3MCHHUT 3HAYCHHE
NePEeMEHHON-CUETIYNKA BHEIITHETO;

8) emie OHO CTHJIMCTHUYECKOE TMPABHJIO. BCE OIMEpaTOphl Tella ITHKIIA
JOJKHBI OBITH JIOTIOJIHATEIHHO CABUHYTHI Ha 2 — 3mpobena BIpaBo (CM. 3aIUCh
IporpaMMbl B mpuMepe 1 v MoCIeAyIomuX MPUMEPax HIKE M0 TEKCTY).

Wtak, oHA M T€ K€ JACHCTBUS Mbl MOXKEM BBITIOJIHATH CKOJIBKO YT'OJTHO
pas, HO 4TO moJjie3Horo 310 naer? Ileyarats 100 pa3 Hello —He odenp BaxkHOE
npwioxenue. Hago cienaTth Tak, 4ToOBI ACHCTBUS HAa KaXIOM IIare IUKIa 4eM-
TO pa3lIM4yaMCh, TOTJIa 3TO OyaeT mojie3Hoe jaeno. [lepBeiii cocod T0OUThCS
3TOT0 COCTOWT B HCIIOJb30BAHUM IMEPEMEHHON-CUETYNKA, KOTOpas Ha KaKIOM
1are MPUHUMAET Pa3TMYHbIC 3HAYCHUS.

IIpumep 2. Hanewarath BCe melble Ynciia B AUanasoHe ot S 1o 25.

for i:=5 to25 do
writeln(i);

Kak BHIHO, B JaHHOM IpUMEPE Ha Ka)KJOM Ilare MeyaTaroTcs pas3HbIe
yrcna. Mcnonabs3yeM 3Ty BO3MOXHOCTD AJIs Yero-To 0oJiee MOJIe3HOTO.

Ipumep 3. TaOynsauus GyHKIUHA.

[Tox TaGynsmeit GpyHKIMNA MOApPa3yMEBaETCsl COCTaBICHHE TAOJIUIIBI 3HA-
yeHUi (QYHKIIMU 1711 HEKOTOPOTO JMana3oHa 3HaueHuid aprymenTa. [lycts Tpe-
oyercs N 3Hauenuit pynkuuu f(X) B muanmazone or Xmin go Xmax Paccmar-
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pHUBasi MEPEMEHHYIO-CUETUMK KaK HOMEpP apryMeHTa (yHKIMU, COCTABHUM BbIpa-
YKEHHUE, IT03BOJIAIOLIEE [10 HOMEPY MOJIYYUTh 3HAYCHUE apryMEHTa!

X := Xmin + (Xmax - Xmin)*(i-1)/(N-1).

Yb6enurech, UYrO JACUCTBUTENBHO TMEpPBOE 3HAYCHHE apryMeHTa
(mpu i =1 ) cocraBisser X = XmMin ,a N-e (i = N)— X = Xmax . BsI-
YHUCIIsAsA Ha KaXJAOM IIare 3Ha4yeHHe apryMeHTa, MOXEM TYT K€ BBIYHCIUTH
(GYHKITUIO U COCTaBUTH TPEOYEMYIO TaOIHILY .

for ii=1 toN do

begi n
x:=Xmin+(Xmax-Xmin)*(i-1)/(N-1);
y:=f(x);
writeln(x, ' ', y);

end;

Bmecto f(X) B mpuBemeHHOW mporpamMMe CIEAyeT MOJICTaBUTH JH00E
BBIpaXKEHHUE, COCTABIICHHOE IO MpaBuiiaM si3bika [lackaib.

3.2. NNpuem HakonneHUsa CyMMblI

JIaHHBIM aNTOPUTMHUYECKUM MPUEM HCHOJIB3YETCs, KOTAa HAaJI0 MPOCYM-
MHUPOBATh OOJIBIIIOE KOJIMUECTBO YUCEN. J[I1s1 3TOro mepeMeHHo, B KOTOpYyIO Oy-
JIeT 3aIUChIBaTbCSl CyMMa, B Hadaje MPHCBAUBACTCS HYJIEBOE 3HAYEHUE, 3aTEM
JieaeTCsl UK, T/I€ Ha KaKOM IIIare K 9TOW MepeMeHHOM T00aBIsSeTCs 04epe/I-
HOE YHCJIO.

IIpumep 4. IIlpocymmupoBats Bce neisie uncna ot 1 g0 100.

s:=0; { oOnynenue nepemeHHON}
forit==1 to100 do
S:=S+i; { npubapBJIeHre OUepemHOI'0 3JIeMEHTa CyMMEL

Ha KaxIoM mare LUKJa}

Odyenb BaxkHas, (QyHIaMEHTalbHAs HJIEd, MCIOJIb30BAHHAS B JAHHOM
IIPUEME, COCTOUT B TOM, YTO PE3YJbTAT BBIIIOTHEHUS KaXIOTO 1Iara IuKJIa 3a-
BHCUT OT 3HAYEHUS IIEPEMEHHOM, BBIUYMCICHHONW Ha MpeapiaymeM mare. Takum
o0pa3oM, BMECTO TPUBUAIBHOT'O MOBTOPEHHUS OJJHOTO M TOTO K€ MBI HAa KaXJI0M
Hiare IoJiy4aeM HOBBIM pe3yJsbTaT. Tak, B IPUBEICHHOM NPHUMEPE OYEPETHOE
YHCIIO T00aBIAETCSA K 3HAUCHHUIO TIEPEMEHHON S, TOJTYyYEeHHOMY Ha MPeIbIIyIeM
niare.

A K yemy n00aBIsIETCsl OYEPETHOE YHCIIO Ha CaMOM TepBoM mare? YToobl
ObUIO K YyeMy J00aBJIsITh, IEPE] LIUKIOM 00s3aTENbHO TOJKHA MTPUCYTCTBOBATh
UHHUIMaIu3anus (MpUCBaMBaHUE HAYAJILHOTO 3HAYCHUsS) MEPEMEHHOU, B KOTO-
poil HakaruiMBaeTcsi cyMMa. Yaie Bcero TpeOyeTcsi MPUCBOUTH €l HadallbHOE
3Hauenue O.

[IporpamMmmucTckuii aHekIOT B TeMy. byparuHOo mojgapwid Tpu s0JI0Ka.
IIBa on cwen. Ckoybko s1070K octanock y byparnno? OTBeT «oaHO» Hempa-
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BUJIBbHBIA. HEeN3BECTHO, CKOJIBKO OCTAJIOCH, TAK KaK HE CKAa3aHO, CKOJIBKO SI0JIOK
OBLJIO Y HEro JI0 TOro, Kak eMy IMOJapujiid TpU HOBBIX. Mopalib. He 3adbleaiime
00HY1I:AMb NEepemeHnHble.

3.3. lNpuem HakonneHua npousBeaeHUnA

AHaTOTMYHO HAKOIUIEHUKD CYMMBbI MOXHO B OTJI€JIbHOM IEPEMEHHOW Ha-
KAaIUIMBaTh IpousBeacHue. llepeMeHHol, B KOTOpPOW IPOM3BOAMTCS HAKOILIE-
HUeE, IPUCBaNBAETCs HaYalbHOE 3HaueHue 1.

IIpumep 5. Beruucienue dakropuania.

dakTopralioM IIEJIOTr0 YKCJIa N Ha3bIBACTCS MPOU3BEACHUE BCEX IIEIBIX
yuces ot 1 1o n. O6o3uavaercs n!. UapIMU cli0BaMu:.

n! = 1*2*3*...* n

Breraucnstonias pakTopuai mporpaMMa BBITJISIIAT TaK:
readin(n);
p:=1;
for k=2 ton do

p:=p*k;

writeln(p);

3.4. KombuHaumsa oboux npuemoB

Ilpumep 6. Beruuciauts 3HaueHue Boipaxkenus 1!+214+31+. ..+l
Pemenne B 106 COCTOUT B TOM, YTOOBI B TEJIE IMKJIA, OCYIIECTBIISIONIETO
CyMMUPOBaHHE, MPONU3BOIUThH BEIYHCIICHNE (DaKTOpHAa!

s:=0;
forii=1 ton do
begi n
{ Brumcrnenwe daxTopmana ot i}
p:=1;
for k=1 toi do
p:=p~k;
{ IHoGaryenue BLUMCIIEHHOTO OGaxkTopMalsia kK cyMmMme}
S:=S+p;
end;

3aMCTI/IM, OJIHAKO, 4YTO ITPpHW BBIYHMCICHHU (I)&KTOpI/IaJIa Ha KaXIO0M IIare

nosydaeTcsi (hakTopuan Bce OOJIBLIETO HENOro Yhcia. DTU <«IIPOMEKYTOUHBIE»
pGBYJ'IbT AThI OI[HOKpaTHOl“O BBIYUCJICHUA (baKTopHana U MOKHO CyMMI/IpOBaTb:
s:=0;
p:=1;
foriz=1 ton do
begi n

p:=p*i;

S:=s+p;
end;
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3.5. Uukn ¢ downto

Ecnu BMecto ciioBa to B mukie for mocrasute downto, To mocie BBIIOJI-
HEHUS KaXI0To Iara IuKja MepeMeHHas-CUeTYNK OyJeT He YBEIIMUUBATHCS, a
YMEHBIIIATHCS Ha €MUHUITY. Tak, MpUBEISHHBIA HUXKE KO

for i:=10 downto 1l do
writeln(i);

neyaraer uyucia 10, 9, 8, ...
Ecnu HavanpHOE 3HaueHue B 1ukie ¢ dOWNtO OymeT MeHbIe KOHEYHOTO,
TO TEJIO IIUKJIA HE BBIMIOJHUTCS HU Pasy.

3.6. OnepaTopsbl break n continue

XOI[OM BBIIIOJIHCHWA IIUKJIA MOKHO YIHPABJISATH C IMIOMOIIBIO JIBYX OIICpa-
tTopoB break u continue,
break npeprsiBaeT BhINOIHEHHE UK, YITPABICHHUE ITEPENASTCS OMEPaTo-
paM, CICAYIOIMIUM 3a OIICPaTOpOM IUKIIA.
continue MMPEPLIBACT BBIIIOJHCHUC OUYCPCIHOTIO IIara mukKijiia u BO3Bpalia-
€T YIIPaBJIICHUC B HAYAJIO IHUKJIA, HAUWHAsA CJ'IC,Z[YIOH_II/Iﬁ mIar.
Harmpumep:
fornn==1 to10 do
begi n
ifn md2=0 then
continue;
Ifn=7 then
break;
writeln(n);
end;

JlarHast mporpaMMa OyzeT mevararh TOJIbKO HeYeTHbIe uncia (h3-3a cpa-
OatbiBaHus continue).llukin npeKpaTUT BBIMOJHATLCS, KOrIa N CTAaHET paBHO 7.
B utore OynyT Hanedaransl uncia 1, 3, 5.

Kontpoabnas paéora 3
1. Cxonbko pa3 Ha 9KpaH BeiBezeTcs cioBo Hello?

for i:=-2 to7 do
writeln(‘Hello");

2. Kakoro tumna J10JpKHa ObITh IepeMEHHAs | B MPEABIAYIICM 3aaHUN ?

3. Yrto u3MeHHTCS, eCli yOpaTh onepaTopHbie CKoOKH (ci1oBa beginu
end)?
forii=1 tol0 do
begi n
writeln(i+1);
end,
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4.Yto BBIBEIYT HA SKpaH MPUBEACHHbBIE POTPAMMBbI ?
a) s:=1,
forii=1 to5 do
I f i>2 then
S:=S*|;
writeln(s);
0) s:=0;
a:.=3,;
forii=1 tol0 do
s:=a+i;
writeln(s);
B) s:=0;
a:=b;
forii=1 to3 do
s:=2*a,
writeln(s);
5. CocraBbTe Ta6JII/IIILI HN3MCHCHUA IICPEMCHHBIX JIs1 IUKJIOB
a) s:=0;
p:=1;
forii=1 tob5 do
begi n
p:=p*;
S:=S+p;
end;
0) c:=2;
forii=1 to4 do
c:=1/(1-c);
B) s:=0;
p:=1;
forii=1 to5 do
begi n
p:=-p*2;
S:=S+p;
end;

3aganue 3. HQuxa for. [IpuemMsbl HaKOMIEHUS] CYyMMBbI
U NIPOU3BeIeHHs

1. Imxn for

1.1.HamneuaTaiiTe TaOaUIly YMHOXKEHUS Ha 5, )KEJIaTEeJIbHO MeYaTaTh
1x5=5,
2x5=10,

a "He mpocto 5, 10u T.1.
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1.2.HamneuaraiiTe B CTOJIONK HEUETHBIE Yncia oT 3 10 25.

1.3.HameuaraiiTe cCBo€ UMs B yIJIaX dKpaHa.

1.4. BeiBenute Ha dKpaH Tabnuily 3HadueHui cunyca ot 0 go 21 B kax-
JIOW CTPOKE JOJIKHBI CTOSITh OJMH apTyMEHT W OJHO 3HaudeHue. KommuecTBo
3HAYCHUN apTyMEHTa MyCTh 3a7aeT MOJIb30BaTEIb.

2. IIpneM HaKOIJIEHHS] CYMMBI

2.1.Hanumwure nporpaMMmy, KOTOpas BBIYUCISIET CyMMY KBaJpaToOB YKCeN
ot 1 1o N. Yucno N mporpamma aomkHa 3anpaiinBaTh y M0JIb30BATENS.

2.2.Hanummre nporpaMmy, IEPEMHOXKAIOIIYIO [eble Yrcia 6e3 UCTIOb-
30BaHUsl OMepaluu yMHOXeHHs. Hampumep, mpu yMHOKEHMM LIENBIX YHCEI
N LM grciio MHAA0 CIOKHUTH caMo ¢ co0oi N pa3 (M+m...+m).

2.3. Ucnonp3ysl mpueM HAKOIJICHUS CYMMBI, HaillluTe CyMMYy HEUYETHBIX
yucen oT 1 1o N. Hucno N nporpaMma J0JpKHA 3alpalinBaTh y MOJIb30BATEIIS.

2.4. BriBenuTe Ha 3KpaH MOCIEAOBATEIBLHOCTh CyMM yucela oT 1 10 N; N
mensiercst oT 1 1o 10. UupiMu copBaMu, nepBble WIEHBI OCIEA0BATEIbHOCTH —
1,3 (1+2), 6 (1+2+3), 10 (1+2+3+4)r.x.

2.5. Beluncnure cyMMy 3JIEMEHTOB IOCJEI0BATEILHOCTH CYMM M3 Ipe-
JBITYIIETO 3aJaHusl.

2.6. Haiinute cymmy 100 cuHycoB oT aprymeHToB B auamna3zoHe oT O
110 2TT

3. [Ipuem HaKoNJIeHUS] MPOU3BEIEHUSA

3.1. ®dakTopuanom 1enoro yuciaa N (odo3nayaercs N!) Has3bIBacTCS IMPO-
U3BelIeHUE BcexX Ienbix uncen oT 1 nqo N. Hamummre mporpamMmy BBIYHCICHUS
dakTopuana BBEJCHHOTO MOJH30BaTENIeM YHUCIIA.

3.2. HanumwuTe mporpaMMy BO3BEICHHSI YMCiia B IENYI0 CTETEeHb. Uuncio
Y CTETICHB 3aMpaliuBanTe y MoJb30BaTEIIs.

4. KomOuHanusi 000uxX NpuemMoB

4.1. Ucnionb3ys KOMOMHAIIMIO OOOMX MPHUEMOB, HAMUIIUTE MPOrpamMmy,

BBIYMCIIAIONIYI0 PyHKIMIO 1+ X + x? +... +x%.
2 i

X
4.2.Bpruucnure cymmy psjga S =1+ X+ B +...+ -
Il
M3 maremaTndeckoro aHaim3a M3BeCTHO, uTo lim S, = exp(X). Boricau-
n-oo

Te, HACKOJIBKO 5-i1 1 1041 uieHsl mocieIoBaTEIbHOCTH TAKUX CYMM OTJIHYAIOT-
cs ot expi).

4. BblYMCIEHUS C MOMOLLBLIO PEKYPPEHTHBLIX COOTHOLUEHUM

4.1. PeKyppeHTHble COOTHOLUEHUS: OCHOBHbIE MOHATUA

B ocHOBE paccCMOTpEHHBIX paHee ANrOPUTMHUYECKHX NPUEMOB HAKOILIE-

HUSI CyMMBI ¥ IPOU3BEICHUS JISKUT PyHIaMEHTAIbHAS UJEsl O TOM, YTO PE3YJIib-

TaT BBIYMCICHUNA HA KaXJOM IIare HUKJIa JOJDKEH 3aBUCETh OT pe3ysibTaTa BbI-
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YUCJICHUN Ha mpeapiayiieM mare. OO00IMEeHHBIM MaTeMAaTUYECKUM BBIPAKEHU-
€M DTOU UAEU SABIISIIOTCA PEeKYPPEHMHbLE COOMHOULEHUSL.
Bynem roBopHTh, YTO MOCIENOBAaTENBLHOCTh BeKTOpoB {X,.} 3amaHa pe-

KYPPEHTHBIM  COOTHOIIIEHWEM,  €CJAM  3aJlaHbl  HAuyallbHBIH  BEKTOP
X = (x(l),xg,...,xg ) U QyHKIMOHAIBHAS 3aBHCUMOCTh MOCIIEIYIOIIEr0 BEKTOpa
OT MPEbITYILIETO

Xn+1 = 1?()ﬁ(n) . (1)

BekTopa X, MOXHO MHTEPIPETHUPOBATH KaK HaOOphI 3HAUEHUH NEpEeMEH-

HBIX. TakuM 00pa3oM, OHU XapaKTEePHU3YIOT COCMOsHUe BEIYNCIUTEILHOTO TPO-
necca. @ynkuuro f GymeM MOHMMATh Kak MpeoOpa3soBaHUe 3HAYEHUI EPEMEH-
HBIX Ha KQKJIOM IIIare IuKIIa.

3aoaua. IlycTh 3a71aHO PEKYPPEHTHOE COOTHOIIEHUE

— 2
Xna1 = 27 Xq,
HauasbHOe 3HaueHue X, = 0. Haligure Xg.

IIpumep 1. 3anmumure peKyppeHTHBIC COOTHOIICHUS I HAXOXJICHHS CYMMBI
1enbIX unuces oT 1 1o mu dakropuana m!

Jlns cymMBbl HadajabHOE 3HaueHue X, =0, peKyppeHTHOE COOTHOILIEHUE
Xn41 = X T N. Tpebyemas cymma OyneT HaiiieHa Ha M-M 11are.
Amnanoruuno ais gakTopuana: Xg =1, X, = NIX,, Tpedyemoe 3HaueHnE

TaKxke OyJeT HaliIeHo Ha IM-M IIare.

Kak BHIHO, BBIYMCIUTENbHBIE MPOLIECCHl, COOTBETCTBYIOIIUE HAKOILIE-
HUIO CyMMBI U TIPOM3BENEHUS, JeMCTBUTEIILHO MOTYT OBITh 33/1aHbI PEKYPPEHT-
HBIMU COOTHOILICHUSIMH.

B npuBeneHHBIX puUMepax peKyppeHTHbIE COOTHOIICHUS SIBHO CO/EpIKa-
M HOMep miara N, 4ero, BooOie roBopsi, HeT B Gopmyie (1). C npakTiHueckon
TOYKHU 3PEHUS 3TO HE BAKHO — B IUKJIe fOr Ha Ka)XI0M mI1are MOXKHO HCIIOJB30-
BaTh 3HAUYEHUE MEPEMEHHON-cueTyrKa maroB. OgHako, 3a00TACh O MaTeMaTu-
YEeCKOW CTPOTOCTH, HETPYIHO CBECTH Bce K By (1), cmemnaB HoMep Imiara sJie-
MEHTOM BEKTOpa COCTOSHUSI BBIYUCIUTEIBHOTO mporecca. Tak, s BbIYHCIIE-
Hus pakTopuana OyneM UMETh

Xn+1 = Yn B
Yn+1=Ynt1

IIPY HAYAIBHBIX YCIOBUAX
Xp =1, yp=1.

OpnHOKpaTHOE BBIUMCICHUE CIAEAYIOMIMX 3HAYEHUH MO MPEAbIAYIIUM MO-
CpPEACTBOM PEKYPPEHTHBIX COOTHOIICHUN HA3BIBAETCA umepayueti. A mpoliiecc
BBIYUCJIEHUN C MTOMOIIBIO PEKYPPEHTHBIX COOTHOIIEHUM COOTBETCTBEHHO umie-
puposanuem.
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4.2. 3apga4vum Ha cocTaBrieHne PeKYpPpPEeHTHbIX COOTHOLIEHUN

1. TlpunymaiiTe peKyppeHTHOE COOTHOIIEHHUE, 3a/JaI0lIee CIIEAYIOIINE
YUCJIOBBIE TIOCJIEN0BATENBHOCTH:

a)l, 2, 3,4, ...

0) 0, 5, 10, 15, ...

B)1,1,1,1, ..

r)l1,-1,1,-1, ...

n1,-2,3,-4,5,-6, ...

e) 2,4,8,16, ...

x) 2, 4, 16, 256, ...

3)0,1,2,3,0,1,2,3,0, ...

n) 1!, 31, 51, 71, ...

2. IlpuaymaiiTe peKyppeHTHbIE COOTHOLIEHMs JAJIsi BBIYMCIEHUS IOCie-

I[OBaTCJ'IBHOCTeI\/'I CJICAYIOMIECTO BHUJA.

a)l,a, a?, a°, a*, ...

aa2 (:13

’ E ’ ? y E y san
B)1l,1+a, 1+a+a2, 1+a+a? +a3,

3. Ilpuagymaiite peKyppeHTHOE COOTHOIICHHE, YKaXKUTE HAayaJbHOE 3Ha-
YCHUEC U YU CJIO HIaros, HCO6XOI[I/IMBI€ IJI1 BBIYUCIICHUSA CIICAYIOIINX BCIINYNH.

a) am+1
6) 2a™
B) (a-1)™

am

(a-1)m1
n) (2m-1)!

e) 1+a+as+.. +af

x) 1+a%+at+.. . +aX

3) 1-a+a?-ad+...—a?m!
2 3 m

X X X
I/I) 1+X+?+—+...+—

3! m!
X3 X5 M1 XZn—l
K) Xm—+—— .+ ()"
3! 5l (2m-1)!
4. CocTaBbT€ PEKYpPpPEHTHbIC COOTHOIICHUS JJisl MPUBEIAEHHBIX HHXKE BeE-
JINYHUH.
Vkasanue. Kak BuaHO, 1aHHbIe (POPMYIIBI OCHOBaHBI HA TTIOBTOPEHUU OJI-
HOW WJIM HECKOJIKUX OlNepanui. PEKyppeHTHOE COOTHOILIEHUE JTOJDKHO COJIEp-

KaTh UX OJHOKPATHOEC BBITIOJTHCHHC.

6) 1

r)

39



a) 30JI0TOE CEUCHHUE
1

1
1
1+
1+...

Ecnu BblUMCIIEHUs! NPOAODKATH 10 OECKOHEYHOCTH, TO PE3YJbTaT COM-
JeTCsl K YUCIy, Ha3bIBAEMOMY 30JI0TOe cedeHue (OHO e 30JI0Tasi IPOIOPIIHS,
rapMoHnYeckoe nenenue u unciao Ouaust). JlaHHoe Yncio ObII0 M3BECTHO €Ile
710 HamIeu pbl (ero OTKpbITHE MpUNHCckBaroT [Iudaropy), a camo HazBaHue ObI-
70 nano Jleonapao na Bunumu. Cuutaercs, 4To 0OBEKThI, B KOTOPBIX MPUCYTCT-
BYIOT POIIOPLMH, PABHBIE 3TOMY YHCIIY, BOCIIPUHUMAIOTCS KaK KPACHUBBIE,;

6) V2 =1+ 11 ; B)\/2+\/4+\/6+...+\/98.
24—~
24 1
2+...

1+
1+

4.3. MHOromepHble peKyppeHTHble COOTHOLUEHUA
Pa3mMepHOCTBIO PEKYPPEHTHOTO COOTHOIIEHHUS HAa3bIBAIOT Pa3MEPHOCTH
(koMYecTBO KOMITOHEHT) BEKTOpa cOCTOSIHUS X,. COOTBETCTBEHHO TOBOPST 00

OJHOMEPHBIX WJIM MHOTOMEPHBIX PEKYPPEHTHBIX COOTHOWIEHMsX. [Iporpammu-
POBaHKE BBIYUCIICHUN C IIOMOIIBIO OJJTHOMEPHOI'O PEKYPPEHTHOI'O COOTHOIICHUS
3aKJII0YAETCS B IPOCTOM IIOMEILEHUH €ro BHYTph 1uKiIa. Hanpumep, ecnu Hano

Haiitn 1041 4yieH NoCne0BaTeNbHOCTH X441 = 2~ x,% npu X, = 0.5:

x:=0.5;
for ii=1 to10 do
X:=2-X*X;

Ecin nepeMeHHBIX HECKOJIBKO, BO3HMKAET HEOOblIas TOHKOCTb. Jlis
prMepa pacCMOTPUM JBYMEPHOE COOTHOLIEHHE O0IIEero Buaa

Xn+1 = T (Xns Yn)s
Yn+1 = 9(Xn, Yn)-

Eciu cHoBa momectuTh 3TH (OpMyIbl BHYTPH IMKJIA, KaK IMOKA3aHO
HIDKE!

foritz=1 tol1l0 do
begi n

x:=f(X, y);

y:=g(X, y);
end;

(2)

IMOJIYUHUTCA, YTO CTPOUKA

x:=f(Xx, y);
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3alUIIET B X 3HAUYEHHUE X;,q, KOTOpoe OyJIeT UCMOIb30BAHO B CIEAYIOLIEH CTpo-
Ke BMecTo TpeOyemoro X, . Takum o0Opa3oM, YTOOBI KOPPEKTHO HUTEPUPOBATH

MHOTOMEPHBIE PEKYPPEHTHBIE COOTHOIICHHS, HA/IO IMEpe]l BHIUUCICHUEM OYe-
PEAHOTO YiIeHa MOCJIEI0BATEIbHOCTH 3alIOMUHATH Mpeblaylilee 3HaueHue. s
JBYMEPHOTO PEKYPPEHTHOIO COOTHOINEHHS (2) KOppeKTHas mporpamma Oyier
BBITJISAJIETh KaK

for i:=1 to10 do

begi n
X2:=X; { 3aroMMHAEM [OCJIEOHMIA U3  BHUMCIIEHHBIX
UJIEHOB [OCJIENOBATEJILHOCTM — X }
x:=f(x, y){ BEIUMCJIIEM CJIEOYIOUNA 3JIEMEHT X, }
y:=g(x2,vy); { SIS BBIUMCJIEHVWIM MCIOJIB3yEeM 3alOMHEH-
HOE 3HaueHue X}
end,

Jpyroii cmoco6 3akitoyaeTcs TOM, YTO B JIOMOJIHUTEILHBIC TIEPEMECHHBIC
3aMUCHIBAIOTCS HOBBIE YJIEHBI MOCIEAOBATEIBLHOCTU. [{JI1 IBYyMEPHOTO COOTHO-
IICHUS 3TO OYJIET BHITIISAIETh TaK:

for i:=1 to10 do

begi n
x2:=f(x,y); { HOBHI UJIEH I[IOCJIENOBATEJIbHOCTM 3allo-
MMHAETCHd B IOOIOJIHUTEJIbHOM IIepPeMEeHHOM
x2}
y:=g(X, y);
X:=X2;
end;

Konrpoabnas pabora 4

1. Vxaxure 4-4 4ieH MOCIeI0BaTeNbHOCTH, 3aJaHHONW PEKYPPEHTHBIM
COOTHOIIIEHHEM

1
Xn+1— __,X1—2
n

2. KakuMu peKkyppeHTHBIMU COOTHOIIICHHUSIMH 33JaI0TCS ITOCIIEI0BATEIh-
HOCTH?

a) 2, 4, 16, 256, ...
6) 2,05,2,05,2, ...
B) 2,5,8,11, 14, ...
r) 2, -4, 16, -256, ...

3. Kakyio ¢QyHKIUIO mepeMeHHOW X BBIYHCISAET Mporpamma? YKaxuTe
TaKk)K€ PEKyppPEHTHBIE COOTHOIICHHSI, B COOTBETCTBHH C KOTOPBIMHU MPOUCXOJIAT
BBIYUCIICHUS
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a) readin(x); 0) readin(x);

y:=0; y:=0;
p:=1; p:=1;
sgn:=1; forii=1 to4 do
forii=2 to4 do begi n
begi n P:=-P*X*X;
p:=p*X; y:=y+pli;
y:=y+sgn*p; end;
sgn:=-sgn; writeln(y);
end;
writeln(y);
B) readin(x); r) readin(x);
y:=1; y:=1;
p:=1; p:=1;
foriz=1 to4 do forii=1 to4 do
begi n begi n
p:=p*(x-1); p:=-p/x;
Y:=y+p; Y:=y+p;
end; end;
writeln(y); writeln(y);

KonrpoabHasi padora 5

1. KakuM peKyppeHTHBIM COOTHOIIIEHUEM OITUCBHIBACTCS TIOCIICIOBATE b=
HOCTB ?
1 3 7
'2'4°8"
2. 3anummTe peKyppeHTHOE COOTHOIICHHE U TTEPBHIN WICH MOCIIeI0Ba-
TEJIHLHOCTH, HEOOXOAUMBIE JIS1 BBIYUCICHHUS BEIMYUHEI

an—2

(a-)"
2n-1
_n2n+f @
0)(a-1) (2) .

3. 3anumuTe peKyppeHTHBIC COOTHOIIEHUS, HEOOXOIUMBIE JIJIsl BBIYUCIIC-
HUS QYHKIIUH:

a) y=1-x>+x%-x% +...

0

a)

6)y=1-x>-x*-x8-x®-..
1 2 3 4
B)y=—"+—+—+—+..
x x> x> x4
n 20 3 4
rN)y==—+—+—+—"+._..
X X X X

w
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4. Kakyo QyHKIHIO TEpEMEHHOM X BBIUUCISIET IPOrpaMma’?

a) readin(x); 0) readin(x);
y:=1; y:=1;
p:=1; forii=0 to3 do
for i:=-2 to2 do begi n
begi n X:=1+1/x;
I f i<>0 then Yi=Y-X;
p:=p*x*i/abs(i); end;
Yi=y+p; writeln(y);
end;
writeln(y);

5. UMeetcs 1ByMepHOE pEKYPPEHTHOE COOTHOLIEHUE
{XrH_l = Xn + yn,
Yn+1= Yn ™ %n-
Havanenbele ycmoBust X =1, y; =1. Hanummre nporpammy, KoTopas
Haﬁ,ﬂeT X20 nu yzo.

3ananue 4. BoruuciieHHsl ¢ IOMOIIBI0 PEKYPPEHTHBIX COOTHOILLICHUM

1. HOCHCILOB&TCHBHOCTB onpeacisI€TCA COOTHOILICHUEM Xn_|_1 =\- szl’ rac
A= 2, XO :1/\/5 Haiitu XlO’ XZO n X30

2. Beruuciure 3050T0e ceueHue mno Gopmyie

14—t

1
1+
1+...
Cnenaiite 20 maroB. OnpenenuTe, Ha CKOJIBKO TOYHEE BbI Y3HAETE 30J10-
TO€ ceuyeHue, ecau caeiarh 30 maros.

3. B 1674 rony I'. JleitOHuir mokaszaj, 4ToO YHCIIO EZl—%+—é—%+
Haiinure npubnvkeHHOe 3HaYeHre urcia T, mpocymmupoBaB 100wieHOB 3TOro
psna.

4. CocTaBUB COOTBETCTBYIOIINE PEKYPPEHTHBIE COOTHOIIEHHUE, BBIYUCIIN-
T€ 3HAYEHUS CICAYIOLIUX BIPAKECHUM!

1)1+£+1+...+1;
2 3 n!
2) nen-tyn-2, 1.
2 3 n!

(X=2)(x—4)...x—2n)
(x=-1D(x-93)...x—2n+1)’

3)
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4) J2+J2+...+\/2+\/§;

npas

5) sinx +sinx? +...+sinx";

6) sinx + sin(sinx) +...+ sin(sin(sn(...))).

npas

5. [Tonw3oBarens BBoAUT 10 uncen. Onpenenute, 00pa3yrOT JIM OHU BO3-
pacTaroIyIo MOCIEA0BATEIbHOCTb.

5. BrioXXeHHble UUKIbl

5.1. BnoxeHHble UMKINbl: Teopus

[{MKITBI TO3BOJISIIOT TIOBTOPATH BBITIOJHEHUE JTI000TO HAOOpa OMMepaTopoB.
B wacTHOCTH, MOYKHO ITOBTOPSATH MHOTO pa3 BBITIOJIHEHUE JIPYToro MuKia. Takue
ITUKJIBI HA3BIBAIOTCS BIIOYKECHHBIMH.

IIpumep 1. Hanewarats yncia B BUE CICTYIONICH TaOIUITHI:

33333
33333
33333
33333

JlanHHasi Ta0JIMIIa COCTOUT M3 YETBIPEX CTPOYCK, B KAXKIOH M3 KOTOPBIX
guciio 3 Hanewyarano 5 pa3. CTpoUKy M3 MATH YKCET MOXHO HaleJararb ¢ Io-
MOILIBIO OJHOrO InKJia for:

foritz=1 to5 do
write(3, " );
IIT06I>I IMOBTOPUTH BbLIBOJ CTPOYKH 4 pasa, BCTABJILIEM 3TOT LHUKII BHYTPb
pyroro:

for k=1 to4 do
{4 pasa memaem TO, uTO HamMcaHo Mexmy begin’ om u

end’ om}
begi n
foritk=1 tob5 do
write(3, ' "); { BEIBOOVM OJIHY CTPOKY}
writeln; { MepeBOOMM KypPCOp Ha CJeOyRIyln CTPOKY}
end;

Tunuynas ommoOKa, KOr/ia B Ka4eCTBE CYSTYMKOB BJIOYKEHHBIX ITUKIIOB (I 1
K B mpuBeIeHHOM IpUMEpPE) MCIIOJIB3YEeTCS OJIHA M Ta XKe nepeMeHHas. HbiMu
CJIOBaMH, HEIIb3S B KaKOM M3 IIMKJIOB HCIOJb30BaTh OJHY IEPEMCHHYIO |.
[ToMHUTBH 00 3TOM 0COOEHHO Ba)XKHO, TTOCKOJIBKY JIaHHAs OlIMOKa He OOHAPYKU-
BAETCs HA dTare KOMIWISIMK. Barma mporpaMMa 3amyCcTUTCs, HO JIeJaTh OyaeT
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BOBCE HE TO, YTO BHI OT Hee XxjeTe. B npuBeneHHoOM npumMepe (eciiu TOmyCTHTD
omMOKy, 3aMCHHB NepeMeHHY0 K Ha I) BHEIIHUI [IUKJI BBITOJHUTCS Beero 1 pa3
BMecTO 4. Bo3aMOXKHa Tak)Ke CUTYyallus, KOrJa Takasi OlIMOKa MPUBEET K 3alUK-
JIMBAHUIO. BHEIIHUHN UK Oy/AET BBIMOJHATHCA OECKOHEUHO JI0T0 — IporpamMmma
3aBUCHET.

PaccmoTpum enie ouH npumep.

IIpumep 2. HaneuaTaiiTe uyncia B BUJE CJICAYIONMIECH TaOIUIIBI:

1 2 3 4
5 6 7 8
9 101112
1314 15 16
CHoBa UCIIOJIB3yeM BHEUIHUM LUK JJ1s1 BBIBOJA CTPOK, @ BHYTPEHHUH 1715
OTOCJIBHBIX YHCEI B OHHOﬁ CTPOKCE. I/ICHOHLSYCM TAaKXKE OTACIbHYIO ICPECMCH-
HYIO-CUETYHK N, B KOTOPOH OyAEeT XpaHUTHCS BHIBOJIUMOE YHUCIIO!
n:=1;
foritz=1 to4 do
begi n
for k=1 to4 do
begi n
write(n, ' ");
n:=n+1;
end;
writeln;
end;

JlononmHuUTEIbHAS MTEpeMeHHas-cueTuuK (N) 37ech BBEACHA I OOJIbIICH
MPO3PAYHOCTH aNTOPUTMA. 3aMETUB, YTO BCETJA BBIOTHIETCS N = (i —1) [4+k,
MO’KHO 00OUTHUCH O€3 Hee.

Paszymeercs, Ty ke 3a7auy MOXKHO PEIIUTh 0€3 BIOXKCHHBIX ITUKIOB (BO-
o0rie roBopsi, 00OWTUCH 0€3 HUX MOXHO Bceraa). Hampumep, 3amMeTuB, 4TO
YHCIIa, CTOSAIIME B KOHIIC KaXI0M CTPOKH, IeNATcs Ha 4, ieflaeM Tak:

fornn=1 to1l6 do

begi n
write(n, " ");
ifn md4=0 then
writeln;
end;

OpHako pemeHusi, OCHOBAaHHBIE HA BJIOKEHHBIX LMKJIAX, KaK IpPaBUiIo,
MHTYWUTUBHO MOHSATHEE, UX MPOIIE MPUIYyMbIBaTh. DTO CBSI3aHO C TakoW ¢yH[a-
MEHTAJIBHOW UAECEN NMPOrPaAMMUPOBAHNs, KaK pa3/IeJICHUE 3a1a4i HA MOA3a0a4H.
Brigensiercst oTnenbHas 4acTh pemieHus 3a1a4u (BBIBOJI OJHOW CTPOKH B TIPUBE-
JICHHBIX TPUMEpax), 3aTeM C TOMOINBI0 BHEIIHETO NUKJIA OHA BBIMOJIHACTCS
MHOTI'0 pa3.
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HaHOMHI/IM, 4YTO B Ka4CCTBC MPCACIIOB U3BMCHCHUA nepeMeHHoﬁ-cquqHKa
OUKJIa MOXXHO HMCIIOJB30BAaTh IMPOMU3BOJIBHOC BBIPAXKCHUE, AAOMICC PE3YyJIbTaT
IIEJIOTO THIIA.

for i:= <npousBonbHOE BhIpakeHHE™> t O <mpoM3BOJILHOE BhIpakeHne> do

B uwactHOCTH, ecin PE€Ub MACT O BJIOKCHHBIX HUKJIAX, TO IPEACIILI H3MC-
HCHUA HCpCMCHHOﬁ BO BHYTPCHHEM LHUKJIC MOI'YT 3aBUCCTh OT 3HAUCHHUA IICPEC-
MEHHOM BHEIIHErO IIUKJIA.

IIpumep 3. Haneuvaraiite yncia B BUAE CICTYIOMICH TaOIUIIHI:

12345

3456 7

5678 9

7891011

Pemenmne:

foritz=1 to4 do

begi n
for ki=2*%-1 to (2*i-1)+4 do
write(k, ' ");

writeln;
end;

HOCKOHBKy BHYTPU HUKJIA MOKCT HAXOAUTHCA BCC, YTO YIOAHO, TO HUYTO
HC MCIIACT Ppa3sMECTHUTL TaM JIBa IIUKJIA. Har[pHMep, TaK.

for ii=1 to10 do
begi n

for k=1 to10 do
begi n

end;
forni=1 tol0 do
begi n

end;
end;
Nnu Tak:

for i:=1 to10 do
for k=1 to10 do
fornn=1 tol1l0 do...

B 3akmrouenue HeOObIIOE 3aMeYaHNe, Kacarouleecss MPaBUIbHOTO CTUIIS
HAIMCAHMsI TIPOrPaMMBbI, COJEPIKAIIECH MHOMXECTBO ITUKJIOB (B YaCTHOCTH, BJIO-
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xeHHbIX). Creqyer n30erarb OJHOBPEMEHHOTO WCIIOJIB30BAaHHUS B KaueCTBE
CYETYMKOB Iap MEePEeMEHHBIX C IMEHAMH | U |, a Takxke P u (. Ha Bua oHM 04YeHb
MOXO0MH, YTO YaCTO MPUBOJUT K TPYJIHO OOHAPYKUBAEMBIM OIITHOKAM.

Kontpoabnas paéora 6
1. Kakoe 3HaueHHE MPUMET TTepEMEHHAsI X TTOCJIC BBHITIOJTHEHHSI TIPOTPAMM:

a) X:=0; 0) X:=0;
for ii=1 to1l0 do for ii=1 to1l0 do
for ki=i+1 to 10 for ki=i+1 t o 10-i do
do X:=X+1;
X:=x+1;
B) X:=0; r) x:=10;
for ii=1 to5 do for ii=1 to5 do
for ki=i-1 toi+l for k=0 toi do
do X:=x+(k-1);
X:=x+K:

2. YTo0 BBIBEAYT MPOrpaMMBbI?

a) fori=1 to4 do o) foriz=1 to3 do

begi n for k=3 downtol do
ifi nmd2=0 for n:=i-k t o (i+k)
t hen div2 do
n:=i+1 write(n, ' ");
el se
n:=i;
for k=1 ton do

write(n-i,
")
writeln;
end;

3aganue 5. BioxkxeHHbIe HUKJIBI

1. Y3 maremaTH4ecKOro aHaju3a M3BECTHO, YTO IOCJIEI0BATEIHLHOCTD
CyMM BH/JIa

X3 X5 X7 1 X2n—1

SEX Ty ey T T ey

cxoauTes K pyHkuuu SinX. Mccaenyite 3aBUCUMOCTD OT X TOYHOCTH MPHOJIH-
KEHHSI CHHYCa JIECATHIM YICHOM IOCeI0BaTeIbHOCTH. [ 3TOTO paccuuraiire
BEJIMYUHY \sinx - SlO(X)‘ B 20 Toukax B nuamnasone ot 0 g0 2TT.

2. PucoBanue» CUMBOJIAMHU.
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a) BBIBCJIUTC HA DKpaH 4YHUCJia B CIICAYIOIIECM BUJIC.

abr wdNPEk
OabrowiN

3
4
5

67 N

U T.JI.

6) BBIBCIIMTEC HA OKpaH 4UCJia B CIICAYIOIICM BUJIC.

7 6 5 4 3 2
6 5 4 3 2

5 4 3 2

4 3 2

3 2

2

B) BBIBEJIUTE HA dKpaH YKCIIa B CIICAYIOIIEM BU/IC:

3
5
4 4
6 6

T') BBIBEIUTE 3BE3I0UYKH <II0TyeI0uKon» (puc. 5.1)3a1aHH0E KOIMYECTBO pas3.

OPrOCTWADNWLE
ORI WEADN

*
* *

* * %

* *
* % %

* % % %

* *
* % %
* % % %

* k% % % %

" T.JI.

Puc. 5.1

1) IPEBPATHUTE <TOJIyEJIOUYKY>» B IMOJHYIO €JIOUKY.
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6. 3apgayun Ha nepebop BapMaHTOB

6.1. MNepebop BapuaHTOB: Teopus

Nmeetcs nenblii Kilace 3ajay, pelIeHHEe KOTOPBIX CBOJUTCA K Hepedopy
pa3IMYHBIX BapUAHTOB, CPEJIM KOTOPBHIX BHIOMpAETCS TaKoil, KOTOPBIN yAOBIIE-
TBOPSIET YCIOBUIO 3a/1a4HU.

IIpumep 1. ITouck nenuteneit nemoro yucia N.

Lenoe uncno K aaserca genureneM N, ecau octatok ot AenaeHus N Ha K
paBer 0. UToObI HAliTH BCE MEMUTENH, JOCTATOYHO MMepedpaTh Bce vucia oT 1 110
N u pOBEPUTH, ABISAIOTCS JIM OHU NCTUTEISIMU. JIaHHBINA alTOPUTM MOXKHO pea-
JM30BaTh C TOMOIIBIO MPOTPAMMBI:

readin(n);
forii=1 ton do
ifn mdi=0 t hen
write(i, " ");
Ha sTom mpocTeiimem npumepe sicHa o0Iasi CTPyKTypa pelieHus 3aaa4d
Ha mepebop BapuaHTOB. J[J1s opranu3anuu nepedopa MCIoNb3yeTcs UK, KakK-
JBIA TIar BBITIOJHEHHSI KOTOPOTO COOTBETCTBYET PACCMOTPEHUIO OJHOTO M3 Ba-
puaHTOB. BHYTpH IMKIa CTOMT MpPOBEPKa, MOIXOIUT JIU aHHBIA BapUaHT TOJ
yCIIOBHE 3a/1a4H.
Pemas 3amaun MetomoM mepebopa, BCErnia CleayeT MoayMaTh, a HENlb3s
JM KaKUM-TO O00pa3oM COKPAaTHTh KOJMYECTBO TepeOHMpaeMbIX BapuaHTOB. B
JTAHHOM CITydae 3aMeTHM, 4TO JII000e uncio Aenutcs camo Ha cebs u Ha 1. [lo-
ATOMY 3TH BapUaHThI MOXHO HCKJIIOUUTH M3 mepedopa. bonee Toro, Hanboms-
IIMM JISTATEIIEM, OTJIMYHBIM OT camoro uncia N, moxeT ObITh Tobko N/2, a Bce
gucia, oonbmue N/2, 3aBeIoMO ACTUTEISIMA HE SBISIFOTCS. YUeT 3THX 0COOCH-
HOCTeM MPUBOJUT K Oosiee a3 PeKTUBHOM TporpaMme:

readin(n);

write(1, " ");

forii=2 ton div2 do
ifi nmdi=0 t hen
write(i, " ");

write(n);

Koney npumepa.

B mpuBeneHHOM npUMepe BapHaHTOM PEIICHUS SBISIIACH MEPEeMEHHas |,
UCIIOJIb3yeMasl Kak cueTyuk 1ukiaa. He TpynHo mpenctaButTh ceOe 3anady, riae
Takoe HEBO3MOKHO. Hampumep, BapuaHT MOXKET HE OBITh LEIbIM YHCIOM. B
ATOM CIIy4yae MEepEMEHHAsA-CYETYUK LIMKJIA BBICTYIIA€T KAK HOMEp BAPUAHTA, A B
LUKJIE TPEOYETCs COBEPILIUTH €IE OAHO JIEUCTBHUE. IO HOMEPY ONPENEIUTH 3TOT
caMblii BapuaHT. MIHbIMH cllOBaMHU, BMECTO CXEMBbI: nepeoupaem 6apuaHmol u
nposepsiem, Y0081emeopsom Jiu OHU YC108uto Oy1eM UMETh CXeMY: nepebupaem
HoMepa 8apuanmos, N0 HoMepy GbIYUCTISIEM 8APUAHM PEeUleHUsl, NPOBEPIEM.
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Mpumep 2. Haiitn murnmymsl dyaxmun f (X) = X* = x? ¢ Tounoctsio g0 0.001

Ha OTpE3Ke OT —D 110 O.

Jlnis moncka MUHMMyMa OyJeM mepebuparh Bce 4ucia oT —5S 10 S ¢ mia-
rom 0.001.VYcnoBuem HaxokJIeHUS MUHUMyMa OyAeM CUMTaTh TO, YTO 3HAUE-
Hue pyskuuu f (X.,,) MEHbIIe, 4eM B COCETHUX TOYKAaX. A HMEHHO!

f (Xmin) < f (Xmin - O-OO])

n
f (Xmin) <f (Xmin + O-OO:D .
I[aHHBIﬁ AJITOPUTM MOXKHO p€aIn30BaThb C IOMOIIBIO HpOFpaMMLII
Step:=0.001;
MinX:=-5;
MaxX:=5;

{ BuuncriseM komMuecTBO NepebupaeMbiXx BAPMAHTOB pPeEleHN}
VarNumber:=trunc((MaxX — MinX)/Step)+1;
for ;=1 to VarNumber do
begi n
{ Buuucigem BapMaHT, COOTBETCTBYKIMI HOMEPY I}
X:=MinX + (i-1)*step;
{ TIpoBepsaeM BHUMCIICHHBI BAPUAHT}
It (sgr(sgr(x)) -sqr(x) < sqr(sqr(x-step)) -
sgr(x- step)) and ((sqgr(sqr(x)) —sqr(x) <
sqr(sqgr(x+step)))
t hen
writeln(x);
end;

Kpome mepebopa BapuaHTOB, B Hadaje MPOrpaMMbl HCIIOJIb30BaH €Il
OJIMH BaXKHBIN MpUEM, HA3bIBAEMbI napamempuszayueiu. Takue XapakTepucTu-
KN, KaK TOYUHOCTb U AHUAIIa30H ITOMCKa 6BIJII/I 3aIlIMCaHbl B OTACJIIbHBIC HepeMeH-
HBIC, 4 3aTCM BMECCTO UHCECJI UCIIOJIb30BaAJIMCh UMCHA 3TUX HepeMeHHBIX. TaKOﬁ
IIOAXO/d IMO3BOJIACT JICTYC MOI[I/I(I)I/I]_II/IpOBaTB nporpaMMy, C€CJIn napaMeTpLI 3ajaa-
91 U3MEHSTCS, IPOrpaMMa CTAaHOBUTCS 0OOJiee YHHUBEPCAIBHOM, a TaKKe MOHST-
Hee, 0COOECHHO €CJIM MEHA MePEMEHHBIX BHIOPaHbI TaK, YTOOBI COOTBETCTBOBATH
CMBICITYy XpaHUMOTO B HUX mapamerpa (MinX — MuHHManbHOE 3HAYEHUE Iepe-
MEHHOM X H T.II.)

Kaxxnprii creayrommii mpoBepseMbIii BApUAHT MOYKHO TaK)KE BBIYHUCIISATH
HE 110 HOMEepy

X:=MinX + (i-1)*step;
a 1o Ip€aAbIAYIICMY 3HAYCHUIO
X=X + step;

O‘-ICBI/II[HO, 9TO HUYCM HC XYIKC.
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IIpumep 3. [Tycts aByms uucinamu (H u V) 3amaHo nosjoxeHne KOHs Ha IIax-
MaTHOW Jocke. Hanaure koopauHAThl BCEX KIIETOK, KyJa KOHb MOXET MOWTH
CIIEIYIOIIUM XOJI0M (ApyTrux (GUIryp Ha JOCKE HET).

B nmanHOM mpuMepe BapuaHTaMU PEIICHUS SBIISIOTCS KOOPAWHATHI KIle-
TOK, T. €. K&XKJIbIil BAPUAHT — 3TO HE OJIHO YHCIIO, a 112 4 . + g
nBa. Takum oOpa3oM, BHOBb HEOOXOIUMO TPHUIY-
MaTh CIOCOO BBIYMCIICHWS BapuaHTa (B JaHHOM o |10 J u i 16
cllyuae HOMEPOB TOPU3OHTAIM M BEPTHUKAIH) IO
ero HoMepy. o la .

Bcero kinerox 64. IlponymepyeM KJIETKH, |m |m »
KaK TOKa3aHo Ha puc. 6.1.Temneps, ecian MbI OymeM [ | "
nepedupaTh B IMKIe HoMmepa kieTok N, HeoOxo-
JUMO YMETh 10 3TUM HOMEpPaM OIpeesATh HOMEp
ropusontami X u Bepruxanu Y. Herpyano suners, (27198 pup 64
YTO HOMEp TOPH3OHTAIA ONPENETSETCS TeM, Puc. 6.1
CKOJIBKO pa3 1o 8 KJIIETOK HaJ0 B3sITh, TOKA MBI HE 1o6epemcs a0 uncaa N:

X:=N div8+1;

OctaTok mocie YAAJICHHUA OCJIOro 4mciia pa3 1o 8 KJIETOK IO3BOJIUT BbI-
YUCJIIUTh HOMEP BCPTUKAIIH.

Y:=N nod8;

Tenepsp, korma Mel ymMeeM IepedupaTh BapuaHThl, HEOOXOAUMO 3aIHCaTh
yCJIOBUE TOTO, YTO JNAHHBIA BapUaHT SIBISIETCS pelleHueM 3aaaqu. M3BecTHo,
4TO KOHBb XOIuT OykBOH I, cMemasich Ha /iBe KJIETKH B OJTHOM Ha-
NpaBJICHUH M Ha OJIHY B Apyrom. Hampumep, Ha puc. 6.2 moka3aH
X0J1, KOT/Ia TIepeMEeIIeHHEe KOHSI COCTOHT U3 C/IBHTa Ha JIBE KIICTKH
10 BEPTHKAIU U Ha OJTHY T10 TOPH3OHTAIH.

[Tycts mpoBepsieTcst kiaeTka ¢ koopauaaramu (X, Y). Torma
YCJIOBHE C/IBHTA 110 BEPTUKAIH Ha 2 OyIeT BBITIIAICTD TaK:

abs(x-H) = 2. Puc. 6.2

B3situe monyns HeoOXxonuMo, 4TOObI Y4ECTh BO3MOKHOCTH CJIBHTa Kak
BIIPABO, TaK U BJIEBO. AHAJIOIMYHO YCJIOBHE CIBUIA HAa OJIHY KJIETKY, HallpuMEp,
10 BEPTUKAJIN:

abs(y-V) = 1.
ITonnoe YCJIIOBHUEC BO3MOKHOCTH MOUTH Ha KIICTKY KOHEM 6yI[CT BBITJISA-
IETh KaK
((abs(x-H) = 2) and(abs(y-V) = 1)) or
((abs(y-V) = 2) and(abs(x-H) = 1)).
NnpiMu CJIOBaAMH, 1100 CHavaa 1o IrOpU30HTAJIM Ha ABC KJIICTKH, a I10-
TOM Ha OJHY IIO BEPTHUKAIIH, NI HA ABC 110 BEPTHUKAJIM, IIOTOM HAa OJHY I10 T'OPH-

30HTAJIH.
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Teneps, Korjga sICHO, Kak nepedupaTh KJIETKH U KaK MPOBEPSATH BO3MOK-
HOCTh X0/1a, MOXHO HalKcaTh TPEOYEeMyI0 MpOTrpaMMmy:

readin(H, V); { 3anpamrBaeM PacloJIOXeHUEe KOHS}
forni=1 to64 do
begi n
X:=n div8+1;
y:=n nod 8;
I f ((abs(x-H) = 2) and (abs(y-V) = 1)) or ((abs(y-
V) =
2) and (abs(x-H) =1)) t hen
writeln(x, y);
end;

B cnydae xorga Kak B IpUBEAECHHOM NIPUMEPE KaXAbIM BAPUAHT 331a€TCS
HC OJHUM 4YHCJIOM, a HECCKOJIbLKUMU, yI[06HO JJI51 Hepe60pa HCIIOJIB30BATh BJIO-
JKCHHBIC ITUKJIBI. B JaHHOM CJIyda€ HOMEpPA BEPTHUKAIU U T'OPU3OHTAINU ABJIAIOT-
cs 1eabiM yuciaamu ot 1 1o 8, mosroMy 1iist mepedopa ux 3HaAaYeHUH MOXKHO HC-
IIOJb30BaTh CYCTYUKHU ITUKIIOB.
readin(H, V);
for xx=1 to8 do

fory=1 to8 do

I T ((abs(x-H) = 2) and (abs(y-V) = 1)) or
((@bs(y-V)
=2) and(abs(x-H) = 1)) t hen
writeln(x, y);

PaccmoTpum elie oguH npumep, TI€ BapHaHT 3aJaeTCsi HECKOIbKUMH
YUCIIAMH.

IIpumep 4. CoctaButh mporpammy-reHeparop nudaropoBbix Tpoek. [Tudaro-
POBOI TPOWKOM HA3BIBAIOT TaKHE IIeIbIe YKcia &, b u C, KOTopbie yI0BIETBOPSI-

10T YCIIOBUIO a® +b? = c?. Takue uncna MOTYT OBITh CTOPOHAMHU MPSIMOYTOJIb-
HOTO TpeyrojbHuka. Haiitu Takue uncna ans C < 25.

TpoliHoe BIIOKEHHE LIMKJIOB MO3BOJUT MEPEOpPaTh BCE BO3MOMXKHBIE KOM-
OWHAIMK 3HAYEHWI TpeX 4rcen a, b v C u BrIBeCTH Te U3 HUX, KOTOPHIEC YAOBJIE-
TBOPSIIOT 33IaHHOMY PAaBEHCTBY:

MaxC = 25; { CHOBa MCIIOJIb3yeM [apaMeTpr3almio}
MaxAB:=trunc(sqrt(MaxC));
for aa=1 to MaxAB do
for b:=1 to MaxAB do
for cc=1 toMaxC do

i f a*atb*b = c*c t hen
begi n

write(a, © ‘, b, " , ¢);

writeln;
end;
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Kak Bcerna mpu pemeHuu 3a1aqu METOJI0M riepedopa, ciaenyer 3ayMaThb-
Csl, MOKEM JIM Mbl COKPAaTUTh YMCIIO MepedrpaeMblx BapuaHTOB. OKa3bIBaeTcs,
MOXHO OTPaHUYUTHCS TOJBKO TepebopoM & u D, a C BBIYMCIATH MO TEOpeMe

[Tugaropa: c=+va®+b? . BeluHCICHHOE TAKUM o0pa3oM C MOXET OKa3aTbCs
HEeIIeNIbIM, TIOATOMY YCIIOBHE 3a/1a4d ISl HEro IPOBEPSITh BCE PaBHO HEOOXO-
JMMO:

MaxC := 25; { UCMOJIb3yeM MNapamMeTpr3alluo}
MaxAB := trunc(sgrt(MaxC));
fora:==1 t o MaxAB do

begi n
for b:=1 t o MaxAB do
begi n
c :=round(sgrt(a * a + b * b));
i f a*a+b*b = c*c t hen
begi n
write(a,' ', b,"' ', c);
writeln;
end;
end;
end;

3ananue 6.3a1a4u HA MepedGOp BAPUAHTOB

1. Jlnst 3a7aHHOTO TIEJIOTO YUCIa TPOBEPHTE, SBISETCS JIU OHO KyOOM Apy-
roro 1eJIoTo YKcIa.

2. 3agaya An-Xopesmu. Paznoxuts uncio 10 Ha 2 ciaraemsix, cymma
KBaJpaTOB KOTOPHIX paBHa 58.

3. 3agauva JI. Ditnepa. Hekuii 4MHOBHUK Kymuj JolIaged W OBIKOB Ha
cymmy 1770TanepoB. 3a kaxayro joiaab oH yraTui rno 31 tanepy, a 3a Kax-
noro Obika 1o 21 tanepy. CkoyibKO Jiomaaeit U ObIKOB KyHuji YHHOBHHK? Ic-
MOJIB3YyWTE MPHUEM MapaMeTpHu3alru, 4ToObl Jierye ObLI0 MOIU(DUIIMPOBATH TIPO-
rpamMMy TIpH U3MEHEHHUH PHIHOYHBIX IIEH ¥ (DMHAHCOBBIX BO3MOKHOCTEH YHHOB-
HUKA.

4. Teopema depMa YTBEPKIAET, YTO HE CYIIECTBYET PELICHUS B LIEJIBIX

uncnax ypapHenus X' +Y" =2Z" npu n>2. Hamummre mporpammy, mpoBe-
PAIONIYIO 3TO YTBEPXKACHUE MPH 3a1aHHOM N 11151 Beex X, Y 1 Z menbiux 100.

5. HaiiquTe Bce Tpex3HayHble YHCia, CyMMa U(P KOTOPHIX paBHA MpO-
W3BEACHUIO TTUQD.

6. Pemmre cnenyromue 4ucioBbie peOycChl:

YIAP + YJIAP = IPAKA

BYJIOK + BbIJIO = MHOTI'O

KOKA + KOJIA =BOJIA

[IOJJAU — BOJIbI = I[TAILIA

53



TPU + TPU + TPU = IbIPA, npuuem (bl + bl) / bl = bl

31ech Kaxaas OyKBa B3aMMHO-OJJHO3HAYHO COOTBETCTBYET KaKOW-HUOYIb LU -
pe. [lepBas mudpa yucia He MOXKET OBITH HYJIEM.

7. NMepemeHHble-hnarn

7.1. NepemeHHbIe-hnaru: Teopus

®nae — 3TO TOJOTHUIIE MPaBUIbHON (Kak IMPaBUIIO, MPSIMOYTOJbHOM)
GbopMBI, TIPUKPETUICHHOE K JIPEBKY WM MOJHUMAEMOE Ha CIeIHaIbHON MauTe
(dnarmroke). Mcropuuecku (uiarv MOSBUINCH JUIS Hepeaadn MPOCThIX CHTHa-
J0B Ha moje 0os. Hampumep: moanHsiau ¢uiar, 1 KOHHUIIA TTOHECTIach B aTaky!
Kak-to Tak. B mpocteitimem ciydyae ¢ nmomoipbio uiara nepemaercss nHdopma-
st 00bemMoM 1 6uT (0HO U3 ABYX: ¢hiar MOTHAT WK HET).

[Tepemennas-daar — 3To, Kak MpaBUjIO, MEPEMEHHAS JJOTUYECKOTO THIIA,
3HAYE€HHUE KOTOPOU CUTHAM3UPYET O COCTOSTHUY BBIYMCIUTEILHOTO TIporiecca. B
KaKUX CIIydasX pe3yJbTaT MOXET XapaKTEPHU30BATHCA OJHOW TOJBKO JIOTHYE-
ckoil mepemenHoi? [IprBe1eM HECKOIBKO MTPUMEPOB:

1) moaBoaUTCS OalaHC KOMMEPUYECKOTO MpeaAnpusaTus. JlanpHenmme nei-
CTBUS MOTYT 3aBUCETh OT TOTO, OYJET OH IMOJOKUTEIHHBIM W OTPUIIATEITh-
HbIM. Ecniu oTpuniaTenbHbIi, HAJ0 MPOCUTHh KPEIUT, TOJIOKUTEIbHBIA — IJIaHU-
poBath OT/ABIX Ha baramax. B o0mieM, camas cyiiecTBeHHass HH(pOpMaIus Mo-
JKeT OBITh TIepeaHa OJTHUM OUTOM,;

2) peillaeM KBaJpaTHOE ypaBHEHHE. EClU JUCKPUMHHAHT HE OTPHIIATE Ib-
HBbIN — HIleM KOopHHU. {7151 X0/1a BEIYMCIIUTENBHOTO MpoIiecca BaKeH (pakT HEeOT-
PHULIATEIBHOCTH, KOTOPBIM TakX)e ColepKUT 1 OuT mHGOpMAllUM U MOXKET, Ta-
KM 00pa3oMm, ObITh COXpaHEH C TOMOIIBIO JIOTHYECKON TEPEMEHHOM;

3) merssM Ha ypoke (PU3KYJIBTYpHI BEJIEHO MOCTPOHUTHCS 1O pocTy. Ecim
OHM TIOCTPOWJIUCH HE 1O POCTY, HAO HA HUX HaopaTh. ONATh NEHCTBUS YIUTEIIS
3aBUCSAT OT nH(popMmaruu o6beMoM 1 OuT.

Ho xto m xoMy MokeT mepenaBaTh WH(DOPMAIUIO B XOJAE BBIMOTHEHUS
nporpammei? Jlero B ToM, 4TO Tpu pa3paboTke OOIBIINX MPOTPaMM MPOUCXO-
JUT pa3jielicHue 3a7adn Ha 0oiee MeJKue 1moa3aaadu (OJI0KH), Kaxaas u3 KOTo-
PBIX pernaeTcs OTACIBHO U, MOXKET OBITh, JaKe pa3HBIMH JIOALMU. B aTOM City-
yae oJuH OJIOK, 3aKOHYHB CBOIO PaboTy, JOJDKEH MepeaaTh €€ pe3ysibTaT Ipyro-
My OJIOKY. 371€Ch U MOTYT MPUTOAUTHCS (iaru.

IIpumep 1. Pemenre kBaJpaTHOTO YpaBHEHMUS.

[Ipenmonoxum, 4TO MPOrpaMMy pPEIISHUS KBaJIpaTHOTO ypaBHEHHUs M-
IIYT JIBa YeJioBeKa (Hy, MOKHO Ke).

[TycTh mepBeIid yMeeT pemath KBaJpaTHbIE YpaBHEHHS, HO HE 3HAET, KaK
BBIBECTH Pe3yJIbTaT (HEe XOIUIT Ha JICKITHH).

Btopoii 3HaeT, kak BBIBECTH Pe3yJIbTaT, HO MPO KBAJpPAaTHHIC YpaBHEHUS
CJBIIIAT TIEPBBIA pa3 B ku3HU. [lonmpoOyeM MpeacTaBUTh, KaKyl MPOrpaMMy
OHH HAITUIIIYT:
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var

a, b, c: real; { KO3QPULIMIEH THL YPaBHEHUHA
ax? +bx + x = 0}
d: real; { IVCKPUMMHAHT}
x1, x2: real; { KOPHU}
RootsExist: boolean;{ nepeMmeHas- ¢yjary
begi n

{ Bsok, HaNMCaAHHLN NEPBBEIM IPOTPAMMMCTOM}
readin(a, b, c);
d := sgr(b)-4*a*c;
RootsExist := (d>=0);{ byar CIayXuUT 0J9 XPaHeHUS UH-
bopMaLMM O HAJIUUUM KOPHEM}
I f RootsExist t hen
begi n
x1 := (-b+sqgrt(d))/(2*a);
x2 = (-b-sqrt(d))/(2*a);
end,
{ Brok, HaNMCaHHHI BTOPLM IPOTPAMMUCTOM}
I f RootsEXxist t hen

writeln(x1, ' ', x2)

el se

writeln('Roots don't exist’);
end.

[lepemennas-dnar nepenaer nHPopMaIuo o Haauuuu kopueu. C ee mo-
MOIIBIO TIEPBBIN OJIOK CUTHANIM3UPYET BTOPOMY OJI0KY. BbI ckakere, mouemy Obl
BTOPOMY IIPOTPaMMUCTY BMECTO CTPOUKH

i f RootsExist t hen

HC HAIIUCATh
ifd>=0 t hen

3aueM UCIOJIb30BaTh €lle OJHY IMepeMeHHy0? J[aBaiiTe BCHOMHHMM, 4TO
BTOPOI MPOrPaMMHUCT HUYETO HE 3HAET O KBAJPATHBIX YPABHEHUSAX U, B YACTHO-
CTH, HE B Kypce, YTO HaJMYMe KOPHEHN ONpeAessieTcs] 3HAKOM JTHUCKPUMHUHAHTA.
He BnaBasich B TOHKOCTH 4yOU 3a/Ja4d, OH IIPOCTO MPOCUT MEPBOTO MPOrpam-
MUCTA MepeAaTh CyIECTBEHHYIO HHPOPMAIIUIO Yepe3 NepeMeHHY0-(uiar.

Ha takoMm mpocTtomM mpumepe, Kak pelleHHWe KBagpaTHOrO YpaBHEHHS,
TPYAHO MPOHUKHYTHCS OIIyIIeHneM noje3HocTtu (aaros. [loxanyii, cormacum-
Csl, UTO B JAHHOM CiIy4ae 3To JuiiHee. OqHaKo HETPYIHO MPEACTaBUTH cede 60-
Jiee CIIOKHYIO 3314y, TJie TAKOW MOAXO0/ OKAXKETCS MOJIE3HbIM.

[IpeacraBeTe cede, 4TO BaM TpeOyeTCs HamucaTh MPOrpaMMy pa3sMEPOM
HECKOJIbKO TBHICSY CTPOK (3TO CpaBHUTEILHO HeOOJbIIas mporpamma). Ecthb
€IMHCTBEHHBIN croco0 co37aBaTh MPOrpaMMbl TAKOrO pazMepa — pa3OueHHe
pelaemMoii 3a/1a4u Ha 1M0J(33/1a4u U HalMcaHUe OT/AENIbHBIX OJIOKOB MPOrpaMMbl,

55



pEIIaronX KaXxIaslid CBOIO Moja3anady. UToObl MOXKHO OBLIIO COCPEIOTOYUTHCS
Ha pelICHUH OTAETHHOW IM0/3a/1a4uM, HaJ0 CJeNIaTh UX PEIIeHHEe TI0 BO3MOXKHO-
CTH MaKCHUMAaJIbHO HE3aBUCHUMBIM APYT OT Apyra. JIJis 3Toro ot ogHoro 6J0Ka K
JIpyroMy AOJDKHO TepenaBaThCs Kak MOXKHO MeHbIe wHQopMmarmu. Tak 9To
Jake eClIM MpOorpaMMy IHINET BCETO OJWH 4YeJOBEK, (iard oOyierdyar ero
paborty.

Kak yxe oTtmedanoch, (hiaaru MUHUMHU3UPYIOT WH(GOpMAIIKIO, TIepeaaBae-
My MeXay Onmokamu. Tak, B IpuMepe ¢ KBaJIpaTHBIM YPaBHEHUEM HCIIOJb30-
BaHME (rara Mo3BOJMJIO TepenaBath Bcero 1 6uT BMecTo 6-Tu 6aiiT, KOTOpHIE
MPUILIOCH OBl TOTPATUTh HA 3HAYCHUE JUCKpUMUHAHTA. OO MPUHIINIT 3/1€Ch
TaKOW — 4eM MEeHbIIIe HHPOPMAIIUU, TEM TPYIAHEE NOMyCTHTh omuoKy. [1pu pas-
paboOTKe CIIOKHBIX MPOTPaMM TMOKMCK OMMOOK 3aHWMAeT OOJIbIIIE BPEMEHH, YEM
cOOCTBEHHO MX HAIMCaHWE, U JH00asi BO3MOXHOCTh YMEHBIIIUTHh BEPOATHOCTH UX
TIOSIBJICHUS JIOJDKHA TTPUBETCTBOBATHCHA.

B nomonHeHue emie oauH mpuMep.

IIpumep 2. [IpoBepka ynopsiio4eHHOCTH MOCIEI0BATEILHOCTH.

[Tonb3oBarens BBoAUT 10uncen. TpeOyeTcst MpoBepUTh, YIOPSIOUEHBI U
OHHU TI0 BO3PACTaHUIO, U MepeAaTh 3Ty HH()OPMALMIO C MTOMOIIBI0 TEPEMEHHOMN

¢nara.

Pemenne:
Growing := true; { rnepeMeHHas- djar}
readin(x);

for i=2 tol1l0 do
begi n

X2 = X;

readin(x);

Growing := Growing and (x<x2);
end;

Ecim ouepennoe BBeneHHoe unciio (X) Oyaer 6oibine npeapiaymniero (X2),
To (hnar npumet 3Hayenue falsen coxpanur ero 10 KOHIA MHUKIIA.

bnoku, mepenatonue apyr Apyry uHGOpManuiO ¢ MOMOIIbIO (HIaros,
He 00s3aTeNIbHO JOJDKHBI MJIITH TOCJENOBAaTENbHO JAPYT 3a JApyroM. MOXHO
NpeJCTaBUTh ce0e CUTYalrio, KOrJa OJWH OJIOK SABISETCS COCTAaBHOM YacThIO

JPYroro.

IIpumep 3. Haiitu Bce npocthie uucia ot 1 go N.

Yucno Ha3pIBAETCs MPOCTHIM, €CIIM HE JIEIUTCS HU Ha KaKoe JIPYroe 4uc-
10, kpome 1 u camoro ce0s. IlpocTeiuii anropuT™M MoucKa TakKUX YHUCEN CO-
CTOUT B TOM, YTOOBI IepedpaTh BCE UMCIA U JJIS KaXJA0r0 MPOBEPUTHh HAIMUUE
nenutenei. [louck penureneit MOXKHO MBICTUTh ce0€ KaK OTAEIbHBIN OJIOK Tpo-
IpaMMbl, pe3ylbTaToM paboThl KOTOPOTO OyJeT mpHucBavBaHHE 3HAYCHHS (¢uia-
rOBOM MepeMeHHOM. b0k moucka mpocThIX Yyncea OyAeT BKIYaTh B ce0s OJI0K
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IPOBEPKU Ha Hanmuuue faenureneil. [IporpaMMHyro peanusaiuio 3TOro ajaropur-
Ma BBITIOJTHUTE B KAUE€CTBE CAMOCTOSITENILHOTO YIIPasKHEHHS.

He o0s3aTenbHO MCMONB30BaTh B KauecTBe (pirara MMEHHO JIOTHYECKYIO
nepeMeHHyl0. B mpuHiune ¢uaroMm MOXKET CUUTAThCA JTr00ast mepeMeHHast, mpu-
HUMAOIIasi HeOOJbIIOE KOJIMYECTBO BO3MOXKHBIX 3HAUEHUH, KaXKA0€ M3 KOTO-
PBIX XapaKTepU3yeT TOT WIM MHOU Pe3ysbTaT BHIYMCIUTEIHHOTO Mpoliecca.

B npumepe ¢ kBaJipaTHBIM ypaBHEHHEM MOXKHO ObLIO OBl MPEyCMOTPETh
elle oOJHy cuTyanuio, korna a =0, T. e. ypaBHeHHE HE KBaapaTHoe. Torma s
nepenaur MHGOpMAIMKU B CIEAYIOMUNA OJOK MOXHO HCIIOJIB30BaTh JTUOO JBE
NEPEMEHHbIE JIOTHYECKOro THIMa, TM00 OAHY, HO MPUHUMAIOUIYIO TPH 3HAUCHUS
(B KauecTBe TAKOBOW MOXKHO HCIIOJIb30BaTh, HANIPUMED, NMEPEMEHHYIO IEJIOTO
THUTIA).

3ananme 7. Ilepemennbie-duiaru

1. Haiimure Bce mpocthie yucia ot 1 mo 100.Ucnons3yiiTe mapameTpusa-
IIUI0, YTOOBI MOTOM JIETKO OBUIO MCKaTh MPOCTHIE YUCIIA B APYTUX TUaNa3oHax.
CocTaBHON YacTbIO MPOTPAMMBI JOJDKEH OBITh OJIOK, MPOBEPSAIOMINN HAIUYNE
JIeNUTENeH U 3aMUChIBAIONINM 3Ty HH(OPMALINIO B TIepeMeHHYI0-(ar.

2. Ilyctp umeercs kopabnb ¢ 10 rpy3oBeiMu OoTcekamu. MakcumanbHast
rpy3onoabeMHoOcTh kopabins 100 Ttons. Iloka He 3amonHeHbl Bce OTCEKU UITN He
JOCTUTHYTa MaKCHUMaJlbHas TPy30MOJbEMHOCTh, Ballla MporpamMma JOJDKHA 3a-
IpalMBaTh Maccy Ipy3a, MOMEIIAeMOoro B ouepeHon oTcek. Kak ToibKo 1aib-
Helmas 3arpy3ka CTaHeT HEBO3MOXKHOM, Mporpamma JI0JKHA MPEKpaTHTh 3a-
IpalMBaTh MacCy HOBBIX I'PY30B M BBIBECTH COOOIIECHHE O MPHUYUHAX STOTO
npekpamieHus. «IpioM mooH» Wi «JloCTUTHyTa MaKCHMalbHAsl TPY30I01b-
€MHOCTB». 3alpoc Macchl TPY30B M BBIBOJ PE3YJIbTATOB 3arpy3KU paccMaTpH-
BaiiTe KaK OTAENbHbIE OJOKH MPOrpaMMbl, HHPOPMALUs MEXTy KOTOPBIMU Iie-
penaercs C MOMOIIBIO TepeMEeHHOK-(1ara.

3. [TocnenoBarenbHOCTH YKceN, 3aAaHHas GopMyNoi Y, = Sin x", He co-

JIEPIKUT OTPHUIIATESIIBHBIX 3JIEMEHTOB IPU MaJIbIX 3HAYCHHUAX X . C TOUHOCTBIO JI0
0.0001onpenenure, HaAYMHAS ¢ KAaKOTO X OTPHUIIATENIbHBIC YKCIIA TOSBISIIOTCS
cpenu miepBbix 20 3JIEMEHTOB 3TOHM MOCIIECIO0BATEIBHOCTH. Vcmonb3yiTe mepe-
MEHHYIO-(Jar il 0003HAYCHUS HAJIWYHUS VI OTCYTCTBHS OTPHIIATCIIBHBIX YH-
ceJl B IOCJIEA0BATEILHOCTH.

8. NMepemeHHanA-c4YeTYUK COObITUN

8.1. NepemMeHHble-CYEeTYUKHN

Yacto Tpebyercsi MmoAcuuTaTh, CKOJIBKO pa3 BO BpeMs BBIYUCICHHUH Ha-
CTYIIAeT TO WM HHOE COOBITHE (BBIMOHSICTCS TO WIIM HHOE yciioBue). J{ist atoro
BBOJUTCS BCIOMOTATEIbHAS IEPEMEHHAs, KOTOPOW B Hayaje IMPUCBAUBACTCS
HYJIEBOE 3HAYEHUE, a TTOCJIC KAKIOTO HACTYIUICHUS COOBITHSI OHA YBEIUYNBACT-
Cs HA EAVHULLY.
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IIpumep 1. [Tons3oBarens BBoauT 10 yncen. OnpenenuTs, CKOJIBKO U3 HUX SIB-
JISIFOTCSL OJTHOBPEMEHHO YETHBIMU U TIOJIOKUTEIIbHBIMH.

Counter := 0; { OBHyJISeM IepeMeHHYy- CUeTUMK}
foriz=1 tol1l0 do
begi n
readin(x);
I f x md2=0) and(x>0) then
Counter := Counter + 1;{ MPpUY  BHIIOJIHEHUM YCJIOBUS

yBenmurBaeMm Ha 1}
end;
writeln(Counter);

IIpumep 2. ITons3oBatens BBoauT 10 yucen. [IpoBepuTs, yrnopsiio4eHbl 11 OHU
10 BO3PACTaHMUIO.

Oty 3amauy Mbl pemiany B naparpade, MoCBSIIEHHOM NEpeMeHHBIM (iia-
ram, ¢ TOMOIIBIO JIOTUYECKON NEpEMEHOMN. PemnmM ee teneps ¢ MOMOIIBIO CUET-
yuka. [lociemoBaTenpbHOCTh OyJeT YHOpPSAOYEHA, €CITU HET CUTyaIluii, Koraa
MOCJEAYIONIEE YUCIIO MEHbIIE Npeabiayiiero. [logcunraeM KOJIMYECTBO TaKUX
CUTYyallUil, 1 €CIIU OHO OKAXKETCS HYJIEBBIM, TO MOCIEI0BATEIbHOCTh YIOPSAIO-
YyeHa.

Counter := 0;
readin(x);
fori:=2 to1l0 do
begi n

X2 = X;

readin(x);

I f x2>x  then Counter : =Counter + 1;

end;
I f Counter =0 t hen

writeln(’ llocsienoBaTEeJIbHOCTL yHNopsaIoueHa')
el se

writeln(’ llocyienoBaTeJIbHOCTE He yrnopsamoueHa');

IIpumep 3. Berancnenue miomaay CI0OXHIX Guryp memoodom Moume-Kapio.

Meron Monte-Kapno mo3BomsieT mpuOIUKEHHO TOACYUTAThH ILIOMIATh
MIPOU3BOJIBHON TIOCKOU (huryphl. [[71s1 3TOTO TIOCKYI0 (DUTYpY CIIeTyeT moMec-
TUTh BHYTPH MPOCTOH, IUIOIIAL KOTOPOH JIETKO MOJACUYATATh (HAIPUMED, BHYTPh
KBaJipaTa). 3aTeM ClIe[lyeT Ciay4JailHbIM 00pa3oM reHepHUpOBaTh KOOPJAUHATHI TO-
YeK TaK, 4YTOObl OHU C PAaBHOW BEPOSTHOCTHIO OKA3bIBATUCH B JIIOOOM MECTE
KkBajpara. [Ipu 3TOM craenyer moacuuTaTh, Kakas JOJSI CIy4alHBIX TOYEK OKa-
xKercst BHYTpH Gurypsl. [Ipu 1ocTaTodyHO OOJBIIOM YHUCIIE TOYEK OTHOIICHHUE
KOJIMYECTBAa TOYEK, MOMABIIUX BHYTPh (UTYpHI, K 00IIEMYy KOJUYECTBY OyJeT
PaBHO OTHOIIEHUIO TUIOIAeH (PUTYpHI M KBaIpaTa.
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Paccuntaem Takum crnocoOoM IUIOMIAAL MOJA KpHBOW rpaduka Yy =SinX
(cMm. puc. 8.1)B auanaszone ot O 110 7.

N :=1000; { Oblee KOJIMUECTBO TOUEK}
C:=0; { VHULMAIN3UPyeM CUeTUNrK}
fori:=1 toN do
begi n 1
{ Tenepupyewm CIIy-
YalMHbBlEe KOOPIOMHA-
TEL TOUKM BHYTPU

f 5

NpPAMOYT'OJIbHMKA} —_—
x := Pi * random; n
y := random; Puc. 8.1

{ B crnyuae nomamaHus B O0OJACTb IIOI KPUBOM yBEJIUUU-
BaeM CUETUUK}

I f y<sin(x) thenC:=C+1;
end;
{oncuureiBaeM niomans OGOUTYPEH}
S=Pi*C/N;
writeln(S);

3ananue 8. [lepeMeHHAsA-CUETYUK COOBITHI

1. CozpnaiiTe mporpammy, 3ampalivBapINy0 y moib3oBaTens 10 gucen.
Ecnu 6onbuie 4 3 Hux okaxytcesa 6ombine 10, BeiBenute coobmenue «Kapayi!
Ceiiuac Bce B30opBeTCs». Haue cooOmmTe, CKOIBKO BBEJECHHBIX YHCEN OOJBIIe
10, a ckoabKO OoJbIIIE 5.

2. Hamumwure nporpammy, KOTopas TeHEpUpyeT N CIydailHbIX 4YHCed,
CHOCOOHBIX MPUHUMATH 3HAYCHUS B Iuana3one [—1; 2], u moacuuThiBaeT, CKOJIb-
KO CpeIy HUX OTPHUIATEIbHBIX.

3. C momomisio Merona MonTe-Kapio momyunte mpuOIMKeHHOE 3Have-
HUE Yncha T. [ 3Toro moacyuTaTe Iiomanah OKpPY>KHOCTH €IMHUYHOTO pa-
auyca.

4. HanuimuTe mporpamMmy JUTsl TIOJICYETa YUCJIa TOUEK C IeIOUNCICHHBIMU
KOOpAMHATAMHU, HAXOIALINXCS BHYTPH KpyTa C IIEHTPOM B Havaje KOOpAUHAT U
panuycom 1000.

9. Uuknbl while u repeat

9.1. CuHTakcuc uuknoB while u repeat

B otimune ot mukiia for nukiet While (omepartop 1ukia ¢ npeayciioBuem)
u repeat (omeparop IHMKIA C MOCTYCIOBHEM) TTO3BOJIAIOT MOBTOPSATH BBIMOJIHE-
HHE TeX HJIM MHBIX OMEepaTopoB HE (BHUKCHPOBAHHOE KOJIMYECTBO Pa3, a TOJIBKO
MOKa BBIMOJIHACTCS HEKOTOpoe ycioBue. CTPYKTypa 3allUCH 3THX OIEPaTOPOB
BBITJISITUT CICTYIOIIUM 00pa3oM:
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whi | e <Ycrnosue> do

begi n
<OnepaToprr>

end;

<YcnoBume> —mo00e JTOTUYECKOE BhIPAKEHUE.
<OrepaTopsr> —IH00bIE OTIEPaTOPHI.

[Tepen kaXxapIM BBIMOJIHEHUEM TeJla UKJIA aHAIM3UPYETCS 3HAYCHUE BbI-
paxenuss <Yycyosue>. Ecnu oHO uctuHHO (trU€), BHIMOIHSIETCS TENO LUKIIA.
3areM CHOBa MpPOBEpSETCS YCIOBUE W T.J. Eciu 3HAaYCHHE YCIOBHS JIOKHO
(false), To pabora nmkma 3aBepmiaetcsi. Ecau pe3ysbTaT yCIIOBHS OKa)eTCs
JIOXHBIM TPH MEPBOM MPOBEPKE, TO TEJIO IIUKIIA HE BHITIOJHUTCS HU pasy.

[{ukn repeat pabotaeT MOX0XKM 00pa3oM, OJIHAKO B HEM YCIIOBHE IPO-
BEpSICTCS B KOHIIEC IUKJIA (ITOCIIE BHIMOJHEHUS KaXKA0ro 1nara). CTpyKTypa 3arm-
CH OTIepaTopa BIMJISIUT CIICAYIOIUM 00pa3oM:

r epeat
< OnepaTopsr>
unti |l < yYcraosue>;

Onun pa3 Teno nukia OyneT BHIMOJIHEHO B JII0OOM ciydae. 3ateM OyneT
IPOBEPEHO YCJIOBHUE, M €CIIU OHO UCTUHHO, TO BBHIMIOJHEHHUE IMKJIA TOBTOPUTCS.
[ToBTOpEeHHE MPOJOIKACTCS MMOKA HE BBIMOJHUTCS YCIOBHE, CTOSIICE MOCIHE
cinoBa until («moka He»). Takum oOpa3oM, eciu B 1ukiae While mer 3agaem yc-
JIOBUE JUIS MPOJIOJDKCHUS OBTOPSHUM, TO B Cilydae repeata cTaBuTcs yclIOBHUE
Ha IIPeKpalleHue MOBTOpeHM. biok-cxembl padoTsl nukioB While (a) u repeat
(6) mpencraBnensl Ha puc. 9.1.

|

He BbinonHsieTcs OnepaTtopsl

Ycnosue

He BbIinonHsaeTcs
BbinonHseTcsa

- Ycnosue
OnepaTtopsl
l BuinonHseTtcs
a o

Puc. 9.1

IIpumep 1. Umuranus padbots mukia for.

[ukiel ¢ ycnoBusiMu OoJiee yHUBepcaibHbl, ueM for. C ux MmoMoIibio
MO>KHO JIETKO CJIeJIaTh BCE TO JK€ CaMO€, TOJbKO 00 M3MEHEHUHU 3HAYCHUS Tepe-
MEHHOMN-CUEeTUNKA TPHUAETCS M03a00TUTHCSI CaMOCTOSITENIbHO. B KadecTBe mpu-
Mepa Harnedaraem yucia ot 1 1o 10:
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=1 =1

whilei<=10 do repeat

begi n writeln(i);
writeln(i); =i+ 1;
=1+ 1; until 1> 10;

end,

3aMeTuM, 9TO B OTJIMYKE OT IuKja for, rae yBennueHue cyeTuynka BCeraa
MPOUCXOJIUT HA €UHUILY, 3/I6Ch Mbl CAMH YIPABISEM CUETUUKOM M MOKEM Op-
TaHU30BaTh €r0 YBEJIIMUCHUE Ha 00y TpeOyemMyro BelnuuHy. Tak, B ClIeIyo-
IeM TIPUMEPE UCTIOJIb3YETCs YBETMUEHUE CUETUNKA Ha 2.

IIpumep 2. Hanevaraiite Bce HEUETHBIE Ynciia OT 3 10 25.
:=3;
whi |l e i<=25 do
begi n

writeln(i);

=1+ 2;
end,

B OoabmmucTBe ciydaeB 1ukiael While u repeat Bzaumo3amMeHSICMBI.

[{uxn repeat npeamnodyTuTeabHee, €CIM U3BECTHO, YTO TEJIO IHUKJIa HEOOXOIUMO
BBITIOJTHUTD XOTsI ObI OJTMH Pas.

9.2. 3auuKknuBaHue

Ecnu torndeckoe Beipakenue B mukiie While Oymer Bcerjja HICTUHHBIM, TO
paboTa Takoro IUKJIA HE 3aBEPIIUTCS HUKOTA. Takasi cUTyalusi Ha3bIBaeTCs 3a-
YUKTTUBAHUEM.

[IpocTeiimuii crmocod co3aaTh TaKyH CUTYaIUIO:

whil etrue do

begi n
writeln(’ Y mona 6mia coBaka, OH ee Jobui.');
writeln(’ OHa cBbejyla KyCOK Mfca - OH ee yOui');
writeln(’ BHIPEI ~ SMKY, 3aKolajl ¥ Ha KaMHe Halu-
camn);
end;

AHAJIOTHYHO MOXHO 3a7aTh KOHCTPYKIIMIO C IUKIJIOM repeat, Toibko yc-
JoBHE OYJET YCIIOBHEM BBIXOJIAa M3 IMKJIA M1 COOTBETCTBEHHO JIOJKHO OBITH He-
UCTHHHO.

Yamie, ogHaKo, Takue CUTyallid BO3HUKAIOT 1Mo ommoOke. s mpumepa
paccmotpuM nevats uucen ot 1 go 10:
=1,

r epeat
writeln(i);
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h=1+1; - [lpencTaBbTe, UTO BH 3albUIiM Halu-

caTbk BTy CTPOKY
until 1> 10;

Ecnmu BBl 3a0yneTe CTPOKY C yBEJIMYEHHUEM CUETYMKa, TO | HHKOIJIA HE
cranet Oospiie 10. 9To HACTONBKO pacrpocTpaHEeHHas OImMOKa, YTO PEKOMEH-
JyeTCsl TIEPBBIM JIEJIOM IHCAaTh YBEJIMUYEHUE CUETUMKA, a TOJBKO TTOTOM BO3Bpa-
IIaThCS HA3a]l ¥ MICATh BCE OCTaJIbHBIC OMEepaTOPhl B TEJE IUKJIA.

9.3. Lukn, ynpaBnseMbin MeTKOMN

HI/IKJIOM, YIpaBJIAC€MbIM MCTKOﬁ, Ha3bIBaeTCs TaKOM IIUKJI, B TCJIC KOTOPO-
ro Ha KaXAO0M HIarc mpoucxoauT 3allpoC JaHHBIX Yy I10Jb30BaTC/IA, 4 CUTHAJIOM
K BBIXOAY M3 IUKJIIA CIYXXHUT BBO/ ITOJIB30BATCIICM TaK Ha3bIBAaEMOM «METKHU BbI-
Xoma».

g mpumepa co3maauM nmporpamMmy, KOTopasi 3alpaiiuBacT y MoJib30Ba-
TSI YUCJIa U MOACUYUTHIBACT UX CYMMY. KomnuecTBo uncen 34paHCC HC OIroBa-
pHUBaETCsl, METKOM BBIX0/1a CITYKHUT BBOJ uncia O:
s:=0;

r epeat
readin(x);
S:=s+X;

until x=0;
writeln(s);

B nmanHOM ciydae BHITOJJHEE MCIONB30BaTh repeat, a me while, rak kax

XOTs1 OBl OJIMH 3aIpOC YKCiIa MpUAETCs caenarb. B coydae while‘a sTot nepserii
3aIpoC MPUIILIOCH ObI eNIaTh 10 UK
s:=0;
readin(x); { 3anpoc MNepBoTro uYucsa}
whilex<>0 do
begi n

S:=S+X;

readin(x);
end;
writeln(s);

9.4. BbluncneHne HomMmepa Liara

Korma B maparpade 9.1 ¢ moMoIipo ITUKIOB C YCIOBHSIMU HMHUTHPOBA-
Jach pabota nukia for, caeTywk maroB MCTHOIL30BAJICS IS ONPEACIICHUS MO-
MEHTa BbIXOJa M3 Iukia. OJHAKO JIETKO MPEACTaBUTh ceOe CUTYaIuio, Korjaa
BBIXOJI M3 IHKJIA OCYIIECTBJISCTCS MO KaKOMYy-HHOYIb APYyromMy YyCIOBHIO, a
CUCTUYUK CITY)KUT I ONPENCICHHS YrCia II1aroB, MOTpeOOBaBIIETOCS IS BbI-
YUCJICHUM.

IIpumep 3. KomMepcaHT, uMest CTapToOBbIid Kanutan K pyOsieid, 3aHsICS TOProB-
Jeil, KoTopasi €KeMECSIYHO YBEIMYMBAET €ro KamuTald Ha P npoueHToB. Yepes
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CKOJIbKO JIET OH HAKOMHT CyMMY S, TOCTAaTOYHYIO JIJISl TMIOKYIIKH COOCTBEHHOTO
marasuHa?

Pemenue:
X = k; { HavajibHasa cymMa pasHa K}
n:=0; { OBHyJISeM CUeTuMK MaroB}
whilex<s do { moxa cymma He mocTurHer S}
begi n
X:=x*(1+p/100){ yBeJMuYBaeM ee Ha P Ipo-
LIEHTOB}
n:=n+1, { yBeJIMUYMBAaEeM CUETUMK MIaroB
Ha 1}
end,
writeln(n div 12, ' years and ', n nod 12, '
months');

9.5. BbluncneHunsa ¢ 3agaHHOU TOYHOCTbLIO

[Ipn peanm3anum MHOTHX YHUCICHHBIX METOAOB TOYHOCTH BBIYHMCIICHUU
3aBUCHUT OT umclia maroB. OgHaKo 32 KaKoe MMEHHO YHCIIO IIaroB OyaeT Joc-
TUTHYTA MpUEMJIeMasi TOYHOCTh, 3apaHee CKa3aTh TPYAHO, U )KeIaTeIbHO, YTOObI
IIporpaMma cama OIpeaessiia, KOrjaa CiaeayeT OCTaHOBUTHCS.

Hampumep, cuHyc MOXKHO pa3iloKUTh B TaK Ha3bIBa€MbIl ps Tensopa:

x3 x> X’

sin(X) =Xx—-——+——-——+...
3 5 7

Yem Oosblliee KOJUYECTBO UJICHOB psjna OyneT MPOCYMMHUPOBAHO, TEM
TouHee OyaeT BbluMcieH cuHyc. IlycTh TpeOyeTcs: BBIYMCIUTH IO S-TO 3HaKa

nocie 3armsaTou. MHpiMu cinoBaMu, npuemiiemasi MOTIPEIIHOCTb £=10. Hns
3TOr0 JOCTATOYHO CYMMHPOBATh YJIEHBI psAha 10 TEX IOp, MOKa 0YEPEIHOMN €ro

ujleH He oKaxeTcs MeHpie 1072

eps = le-5;
readin(x);
p =X
S:=X;
n:=2;
whi | e p <=eps do { ycroBue BLIXOma. oOUepemHON UJIEH pPHA-
ma MeHble eps}
begi n
p = -p*x*x/(n*(n+1)); { BEIUMCJIEHME OUEepPenHOTO ujle-
Ha pana}
S 1= s+p;
n:=n+2;
end,

writeln(‘sin(x) ="', s);
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Ecau BhrunciaeHus MMPpOU3BOIAATCA B COOTBECTCTBUH C PCKYPPCHTHBIMU CO-
OTHOIICHHUAMH, TO €IIC OJHNH CIT0CO0 MOCTAaBUTH CBSI3aHHOE C TOYHOCTBLIO ycCJ10-
BHUC IIPCKpallCHNA BBIYHCJICHUH 3aKJIFOYAETCS B CICAYIOLICM. Breruucnaenus Inpe-
KpalgaroTcs, €CJIn N3MCHCHHUC BBIYHCJISIEMOM BEJIMYMHBI Ha o4ucpcaAHOM IIarce
MCHBIIC SaﬂaHHOﬁ BEJIMYUHBI.

[Xns1 = Xo| <E.
Taxxke YCJIIOBUC MOKHO HAJIOKUTb HAa OTHOCHUTCIIbHOC N3MCHCHUC.

Xn+1 ~ Xn
Xn

<E.

KonrpoabHast pabora /
1. CkosbKO pa3 BBITIOJIHUTCS ITHKIT?

a) X:=1, 0) X :=1, B) 1:=1,
whilex>0.1 y.=1; X :=0;
do whi | e (x>10) or (y<-1) whilei<b do
X 1= X/2; do X 1= X*2;
begi n
X 1= X*2;
y =y-1;
end;

2. Yemy paBHBI IEpEMEHHBIE X U Y TIOCTIE BBIIIOJIHEHHUS OTIEPATOPOB?

a) X:=1, 0) X :=1;
y :=0; y:=2;
whilex<10 do fori:=1 to3 do
begi n whi | e x <1*3 do
X:=X+Y; begi n
y:=y+1; X=X+,
end; y.=y+1;
end;

3. Uemy paBHbI nepemeHHble A u B mociie BeIMOIHEHHS O1epaTopoB?
A =45;
B :=18;
while A<>B do
if A>B then

A=A-B
el se
B:=B-A;

4. Tlpu BBITOJIHECHUH CIICAYIOIICH MpOrpaMMbI MTOJIH30BaTEIb BBEJ YHCIIA
1, 20, 17, 6, 10, 1¥Xakoe yucio BeIBEJET IporpaMma?
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readin(x);
m = X;
whilex<>13 do
begi n
readin(x);

If x>m then

m = X;
end;
writeln(m);

3apanme 9. Iukianl While u repeat

1. Haneuaraiite Ha 3kpane 10pa3 cioBo Hello ¢ momomisio nukiia while u
CTOJIBKO € C MOMOIIIBIO KA repeat

2. HaneuaraiiTe B cTOJIOMK HEUETHBIE YKCa OT 3 10 25.

3. Haitnure MunumansHoe unciio 6osbiiee 300,koTopoe aenutcs Ha 19.

4. Onpenenute, ABISCTCS JIM BBEJACHHOE TI0JIb30BATEIIEM YHCIIO CTETICHBIO
TPOMKH (HE MCIIONB3Ysl JIOTapH(PMBbI).

5. 3 MaremMaTH4yecKoro aHajn3a HM3BECTHO, YTO IOCJIEI0BATEIHLHOCTH

CYMM BHUJIA
2 4 6 2n
_X_+X__X_+__.+(_l)n X
o 4 el 2n)!

cxoauTcs K pyHkiuu COsX. Hanumure nporpammy, Kotopasi OyJeT CyMMHPO-

s, =1

BATh 3TOT Pl IO TEX TOP, [TOKA OdepeHas 1o0aBKka He okaxercs Menpme 107°.

6. Hanummre nporpaMmMy, KOTopast 3alipaliuBaeT y 110JIb30BaTells Yucia
710 TeX TOp, OKa KaXKA0€e cleayollee Ynucio Ooblie npeasiayuero. B koxHue
porpamMma cooOIIaeT, CKOJIbKO YUCel ObLIO BBEJIEHO.

7. IlocnenoBarenbHocTs PUOOHAUYM ONpPENENIETCS] PEKYPPEHTHBIM CO-
OTHOIIEHUEM Xp4q = Xp + X1, T€ Xg =1, X =1. Halinute nepBoe uucio B
nocnenoBareiabHocTH Gubonauyn, koropoe 6onbiie 1000.

8. 11 n-ro uneHa B nocienosarenbHocT @UOOHAYUN CyLIECTBYET BHAs

1 1
1 ((1+5)" [(1-4B)"
popmyna X, =—=||——| -—-|—— . TTocKOJIBKY Oleparuu ¢ Belie-

J5 2 2

CTBEHHBIMHU YHWCJIAMU MPOUCXOAIT C KOHEYHOW TOYHOCTHIO, TO C POCTOM N pe-
3yJbTAT BBIYMCIEHUS MO 3ToW popmyse Oyner Bce OoJible OTIMYAThCS OT Ha-
crosimiero yncia ®ubonayun. Haiinure N, HaunHas ¢ KOTOPOTO, OTIIMYUE OT UC-
tuHHOrO 3Hauenus cocrasut 0.001.

9. Coznaiite mporpaMmy, UTPAIOIIYIO C MOJIb30BaTEIEM B OpistHKY. [Ipo-
rpaMma JO0JDKHA CTpAIIMBaTh y MOJIB30BaTENs, opelt win pemka? Ecnu moms3o-
Baresib BBoauT O, To BeIOMpaeT opia, 1 —peniky, n000e Apyroe 4Mciao — KOHEI
urpel. [Iporpamma JgoJbKHA BECTH YYET BBIMTPBIIICH M MPOUTPHIIICH M TOCHE
Ka)XJIOr0 payHja cooOIaTh MOJIb30BaTEN0 O COCTOSIHUU ero cyeTa. [lycTth BHa-
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yajsie Ha cueTy Oynet 1 pyOnb U cTaBka B KaKI0M KoHe Toxe 1 py6unb. Eciu ne-
HET y MOJIh30BaTelsl HE OCTANIOCh, HTPpa MPEKpaIiaeTcs.

10. YcogepiieHCTBYHTE pa3pabOTaHHBIN B MPEABIAYIIEM 3aJaHUHA «UTPO-
BOM aBTOMAar» TaKUM O0pa30M, YTOOBI BBIUTPHIII TPOUCXOAMI TOJIBKO B
40%cnyuaes.

11. B 1593 rony ®pancya Buetr npeaigoxuin sl BEIYUCICHHUS Yucia TT

popmyy
2\F 11\/1 1111\F
= ==+ = /= 0=+ ==+ = = 0.
T 2(/222 2 2\2 2\2

B 1655 roay mpodeccop Oxchopackoro yHusepcutera [xoH Yomummc
(John Wallis)npennoxun dpopmyty
2_1I3 E3[5 D‘3[7 |:7[9 0.
nm 2[2 4[4 66 88
CoobmwmB o Heit topay bpyrakepy (Lord Brouncker) o moiydusi B OTBET
pas3ioxeHue

ﬂ:l+ 19
25
2* 49
2+
2+..

Haxownern, 1674roay I'. JIeliOHuII 1ToKka3a, 4TO YUCIIO
T 1 1 1
—=1-Z+Z-Z+.,
4 3 57
Onpenenute, Kakol M3 3THX CIOCOOOB oOecrieunBaeT Oojee OBICTPYIO
CXOJIUMOCTb.

10. MaccuBbl

10.1. CTpYKTYpHbIe TUNbI AAaHHbIX

Jlsiss GONBIIMHCTBA PACCMOTPEHHBIX paHEe THUIIOB JaHHBIX ObLIO Xapak-
TEPHO J[Ba CBOICTBA: HENEIMMOCTh U YHOPSAOYEHHOCTh UX 3HaueHui. Hampu-
Mep, LIeJI0e YHCIIO eCTh OOBEKT, HE pachaJarolluiics Ha KOMIIOHEHTHI (Heaemnu-
MOCTbB), @ MHOYKECTBO IIEJIBIX YHCEN yIopsiao4eHo. M0oXHO, KOHEYHO, CKa3arh,
YTO YUCJIO COCTOUT U3 Lu(p, HO OoTHEeNbHAs Hu(pa, KaKk IpaBUIIO, HE UMEET ca-
MOCTOSITENBHOTO cMbIcia. CKakeM, €CThb UYUCIO — KOJIMYECTBO CTYJIEHTOB B
rpynmne. Uro o3Hayaer BTopas uugpa storo uucna? [lo-suaumomy, Huuero. Ta-
KH€ TUIIbI HA3bIBAIOTCS CKAJISIPHBIMM.

[Ipu 0OpaboTke naHHBIX ObIBAET BaKHO UMETh BO3MOXHOCTBH J1aTh KOJI-
JIEKTUBHOE UMS LIEJIOMY MHOXECTBY OOBEKTOB. THIBI, 3HAUEHUSI KOTOPBIX CO-
CTOAT U3 HECKOJIBKUX KOMIIOHEHT, HA3bIBAIOT CHPYKMYPHUIMU.

IIpuBenem npumepsl.
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1. OueHka 3a KOHTPOJIBHYIO KOHKPETHOI'O CTYJIEHTAa — CKAJIIPHOE 3Haye-
HUE, a Pe3yJbTaTbl KOHTPOJIBHOM IO CTYJIEHYECKOW Ipymme oOpa3yroT CTPYyK-
TYypHOE 3Hau€HUE.

2. BekTop 3amaercs cBouMHu KoopanHaTamu. OTaenbHblE KOOPAMHATHI —
CKaJISIPHBIE 3HAUEHHUS, BEKTOP LIETUKOM — CTPYKTYpPHOE.

B 06oux nmpuBeAEHHBIX PUMEPAX KAKIOE CTPYKTYPHOE 3HAUEHUE COCTO-
UT U3 Habopa CKaJSIPHBIX 3HAYEHUI OJHOTO TuIa. B 3TOM ciyyae ucnosb3yercs
OJIMH U3 CaMbIX IPOCTBIX CTPYKTYPHBIX TUIIOB —MACCUBHL.

10.2. OcHOBHbIe onpeaeneHus

[lepemennas, uMmeromas CTPYKTYpy MAacCHBa, SBISETCS COBOKYITHOCTBHIO
KOMIIOHEHT OJJHOTO M TOTO e Tuma. B MaTtemaTnke Hanbosee OIMM3KUMU TOHS-
TUSIMU SIBJITFOTCSI BEKTOPA M YHCIIOBBIE MTOCJICIOBATEILHOCTH, TJI€ TIeNiast TpyIna
qrces 0003Ha4YaeTCsl OTHUM UMEHEM, a JUIsA OOpaIIeHUs K KaXKIOMY OTIEeIHbHOMY
YHCITy TOCIE0BATEIbHOCTH HCIONb3YIOTCS pa3inyuHble uHOeKcyl. BuIrnsneTs
3TO MOXKET, Halpumep, Tak. &;,d,,ds,...8,. VIHpIMU ciloBaMu, oOpalaemcs K
KOHKPETHOMY 3JIEMEHTY, HallpUMEp 83, YKa3aB MMs MOCJIEI0BATEIILHOCTU WIIH
BekTopa (a) u HoMep (MHIEeKC) 3nmemenTa (3).

JIyist Mcronb30BaHUs TIOJIOOHBIX OOBEKTOB B MPOTPAMMUPOBAHUU TPEOy-
eTCsl CHavajia OMucaTh COOTBETCTBYIOIIMN TUI B pa3/iesie ONMMCAHUS TUIIOB. DTO
JIeJIaeTCsl CIEeAYIOmUM 00pa3oMm:
type

< wumMma Tuna-Maccuea> = array [ tun muamexkcos>] of < Tun
BJIEMEHTOB>,

KoHnkpeTtHbIl ipumep:

type
TMassive = array [1..10] of real;

3nech <mMs Tula- MacCuBa> — MPOU3BOJIBHBIN MPAaBUIBHBIA HIEHTU(PUKA-
TOp, TF000E UMSI, KOTOPOE BBI 3aXOTHTE JaTh CBoeMy TuIy. COrIacHO TIpaBHiiaM
XOPOIIIETO CTHJII UMsI HAYMHAETCS ¢ OOJIBIION OYKBBI T (3TO MO3BOJIAET OTJIM-
4aTh UACHTU(PHUKATOPHI TUIIOB OT BCceX Mpoumx). OcTaibHAas 4acTh UMEHH IPH-
JYMBIBAETCSI B COOTBETCTBHH CO CMBICIIOM JIAHHBIX, KOTOPBIE OYIyT XpaHUTHCS B
NEPEMEHHBIX 3TOTO THIA, M MHUILIETCS C 3ariIaBHON OYKBBI (OMATH 3TO HE 00s13a-
TEJIbHOE TPeOOBAaHUE, HO JKEJIATEIBHOE C TOYKH 3peHus: ctuist). [Ipumepsr ctu-
JMCTHYECKU TTPABWIIBHBIX UMEH:

TGrades — ais XxpaHEHUs OLEHOK 32 KOHTPOJIBHYIO;

TVector — s XxpaHeHHsI KOOpAUHAT aOCTPAKTHOT'O BEKTOPA,

TMassiv — npocTo MaccuB, KOTJia HE MPHUXOIUTCS 3aTyMbIBATHCS, YTO
03HAYaIOT €TO OTJEIILHBIC DIIEMEHTHI (IIPOCTO Ky4a YUCel);

<TUI DJIEMEHTOB> — MPOU3BOJLHBIN CTAHIAPTHHIN WM paHEe BBE-
JeHHBI Bamu Tull. Eciu 310, Hanpumep, tum real,To MaccuB npeacrasiser co-
00l HECKOJIbKO BEIIECTBEHHBIX YHCET,
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<TUN MHIESKCOB> — B KaYeCTBE MHJICKCOB OOBIYHO HMCIIOJIL3YIOT IICIIbIE
YuCcia, a B KAaueCTBE THUIIA HWHJIEKCOB YKAa3bIBAIOT TaK HA3bIBAEMBIA THII-
nuamna3oH. Hanpumep, tun 1..10 o3Hauaer, uro maccuB Oynet coctosith u3 10
DJIEMEHTOB, Ka)XJIOMY M3 KOTOPBIX COOTBETCTBYET MHJEKC — IIeJIOe YUCIIO OT 1
1o 10. Hymepanus 351eMeHTOB He 00513aTeIbHO JI0JDKHA HAYMHATHCS C €IUHHUIIBI.
Hampumep, B KauecTBe THIIA MOXHO ykazaTh —5..5.B 3Ttom ciydae maccu Oy-
JeT coaepkath 11 31eMEeHTOB, IEPBOMY M3 KOTOPBIX COOTBETCTBYET UHICKC —5,
BTOpOMY —4 U T. 1.

[IpuBeneM HECKOIBLKO TPUMEPOB OMUCAHUS TUTIOB MAaCCHUBOB!

TMassive2 = array [0..100] of real; —mna6op u3 101 Be-
IIIECTBEHHOI0 Yncia ¢ nHaekcamu B guanaszone ot O mo 100.

TNames = array [1..20] of string; —wmaccus, mOAXOASIINI
it xpaneHust umeH 20 9enoBex.

TLargeMassive = array [integer] of real; — MacCHB M3

4294967296 232) BEIIIECTBEHHBIX umucen. Kaxmas mepemeHHas Takoro THra

OyZeT 3aHUMaTh B TaAMSTH 232 [BGaiir =166, 4T0 LOBOIBHO MHOrO. VIMEHHO
MO3TOMY PEKOMEHIYEeTCsl 3apaHee MOAyMaTh, CKOJIbKO AJIEMEHTOB BaM pPEajibHO
MOHA00UTCS, U HMCHOJB30BaTh THUI-AUAINA30H C HYKHBIM KOJUYECTBOM BO3-
MO>KHBIX 3HAYEHUH.

TIntMassive = array [1..20] of integer; — MacCHB, 3Ha-
4eHUEeM KOToporo OyaeT Habop u3 20 1ensix ynced.

[Tocne Toro Kak omwcaH THIT, MOYKHO BBOJIUTH €T0 IIEPEMEHHEIE.

Hanpumep:

var
X, y: TMassive;

MoxHo 000oHTHCH U 0€3 BBEAECHUS CIEIUaIbHOIO TUIIA, OMUCHIBAs Mepe-
MEHHBIE KaK

a, b: array [1..10] of real;

Onnako BriocseacTBuH (Mpu U3y4eHU TeMbl «[Iporenypsl 1 GYHKIUI)
noTpedyeTcss MMEHHO BBEJCHHE THIIA, TaK YTO Jy4Ile MPUBBIKATh cpa3y M Bce-
I/1a MOJIb30BAThCS 3apaHee OMMCAHHBIM TUIIOM.

B onucaHHBIX TepeMeHHbIX XpaHsaTcs cpa3y 10 BeliecTBEHHBIX 3HAUCHUH.
Nunexcamu siBisirorest uncna ot 1 no 10. /I mpocToThl MHAEGKCH MOKHO TO-
HUMATh KaKk HOMEpa XpaHSIIUXCS B MAaCCUBE YMCEN. DIIEMEHT MacCHBa & C MH-
nekcoM | oO0o3Havaercs kak a[i] . Hanpumep, a[1] —osnemenT ¢ uaaexcom 1.
Kakplii 2IEMEHT MOXKHO paccMaTpuBaTh Kak MepeMeHHyr Tuna realu coot-
BETCTBEHHO C HEil 0OpaliaThCs — NpUCBauBaTh €My 3HAYCHHsI, UCIIOJIh30BATh B
BBIpOKEHUSX U T.1. Hampumep, omepatopsl

a[1]:=2.5;
readin(a[2]);
a[3]:=2*a[2]+a[1];
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3anuuyT B 1-i1 aneMeHT uncio 2.5,B0 BTOPOM — TO, YTO MOJIb30BATENb BBEJET C
KJIABUATYPBI, @ TPETUN 3JIE€MEHT OYAET BBIUMCIIEH 10 MEPBBIM JABYM.

10.3. BbluncnmmocTtb MHAOEKCOB

I[O CUX IOp MACCHMB HHUYCM HC OTIMYAJICA OT Ha60pa OAHOTHUIIHBIX JJIC-
MEHTOB. B KOHII€ KOHIIOB, Mbl MOT'JIX OBI caciiaTrb 00BsABJICHHE:

al, a2, a3, a4, ab, a6, a7, a8, a9, al0: real;

U TAKKe TMOJIb30BATHCSA dTUMHU MEPEMEHHBIMU. MacCUBBI pa3Be YTO COKpAIaIH
JUIMHY omnrcanus (MpeAcTaBbTe, YTO TAaKUX MepeMEHHBIX BaM moHagooutcs 1000
mtyk). OIHaKO €CTh PauKaIbHOE OTJIMYHKE, CTOJIb BaKHOE, YTO PA3roBOP O HEM
BBIHOCHTCS HAMU B OTJEJIBbHBIN pasnen. Jlemo B TOM, 4TO MHACKCHI 3JIEMEHTOB
MacCHBa B OTJIMYME OT HOMEPOB MEPEMEHHBIX B CACIIAHHOM BHIIIEC OOBSIBICHUH
MO>KHO BBIYHMCIIATH. IHBIMH clTOBaMH, JIJIsl YKa3aHHS JIEMEHTa MacCHBa MOYKHO
UCII0JIb30BaTh HE TOJbKO uncia (1, 21 T. 1.), HO U IPOU3BOJILHOE BBIPAKECHHE,
THUII 3HAYCHUS KOTOPOTO COBMECTHM C TUIIOM HMHJIEKCA.
Hampumep, ecnu 00bsBIICHBI TIEPEMEHHBIC

var

I iInteger;

X: array [1..10] of real;

y: array [1..10] of integer;

JOTTYCTUMBI CJIeyIore 0OparieHus K 3JIeMEeHTaM MaccuBa X:

X[2*2] —oOpaienue k 4-My 3JI€MEHTY MacCHBa;

X[i] — oOpaienue kK IEMEHTY MacCHUBa, HHIEKC KOTOPOTO XPAHUTCS B Tepe-
MEHHOM I

X[2*]]  —wuHOEKCOM SIBISIETCS YBOCHHOE 3HAYCHHE TIEPEMEHHO |;

X[i+1 |- cHoBa uHIEKC —apU(PMETUIECCKOS BEIPAKEHHUE;

X[random(10)+1] — CITy4aiiHBIN DJIEMEHT MAaCCHBA,

X[y[i] — B Ka4eCcTBe MHJIEKCAa OEpeTcs YUCIIO, XpaHsIIeecs B I-M dJIEMEHTE

apyroro maccuBa. Eciu 3Hauenue Y[i] He monamaer B auana3on 1..10,T0 Takoe
00OpallleHre BBI30BET OIIHNOKY.

10.4. NMpumepbl nporpamm, paboTaroWwmx ¢ MaccuBamm

HQI/IMCQ 1. 3amoHEHME MaccHBa CﬂyqaﬁHLIMH qHuCJIaMHU.

const
n=10; { KOJIMUEeCTBO 3JIEMEHTOB MaccuBa OyIeM
XPaHUTbL B KOHCTaHTe}
type
TMassive = array [0..n-1] of real; { TUI- MACCUB 13 N
syeMmeHTOB THMa leal}
var
x: TMassive;
I iInteger;
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begi n
for =0 ton-1 do
X[i]:=random; { 3aroJIHeHVe  DJIEMEHTOB  MacCHuBa
CJlyUYaMHbIMY 4MCJIaMu}
forii=0 ton-1 do
writeln(x[i]); { BEIBOI DJIEMEHTOB MacCCHUBa}
end.

Kaxk roBopuiiocs paHee, BAXKHbIM IPUEMOM MPOrPaMMHPOBAHUS SIBIISETCS
napameTpusaiusi. B manHoM ciiydgae mbl pabotaem ¢ maccuBoM u3 10 snemen-
TOB, HO BCIOJly B IIporpamme ucnosib3dyem He yucio 10,a koncranty n = 10.910
o0JneryaeT BO3MOXKHYIO MOJIU(UKAIIMIO TPOTpaMMBbI B Cllydae, KOrja MpHUIeTcs
paboTaTh C APYrMM KOJIMYECTBOM AJIEMEHTOB B MACCUBE: IOCTATOYHO U3MEHUTH
3HaYeHHE KOHCTAHTHI. J[pyroil CTUIMCTUYECKONH 0COOEHHOCTHIO IPOrPaMMBI SIB-
JISIETCSA pa3/ielIieHue 3a1a4 3all0JIHEHMS U BBIBOJIA 3JIeMEHTOB. [Ipu xenaHuu 310
MOKHO OBUIO CZENIaTh B OJHOM LIMKJIE, HO C TOUKH 3PEHUS CTWJIS pa3iejieHue
327124 BCeraa Xopouio.

OOpatuTe Takke BHUMaHUE, YTO HyMepalus IEMEHTOB B MACCUBE HAUU-
HaeTcst ¢ Hynd. KTo-To ckakeT, 4To HauMHaTh C €AMHULBl yaoOHee. OIHAKO
Jy4lle NMPUBBIKHYTh K BAPUAHTY C HA4ajoOM U3 HyJs. Bo-IepBbIX, CyIIECTBYIOT
TaK Ha3bIBa€MbIC JUHAMUYECKHE MACCHUBBI, TJI€ IPYroil BApUAHT HyMepaluu He-
BO3MOXKEH, U 4TOOBI N30€KaTh MyTaHUIbI, JTyUIlle TPUBBIKHYTh K OJTHOMY Bapu-
aHTy. BO-BTOpPBIX, B HEKOTOPBIX 3a/1a4yaX BBIYUCIATh UHAEKCHI, HAUNHAIOIIHUECS
C HyJIsl, IPOLIE.

IIpumep 2. Beruncienne cperHero apupmMeTuuecKoro 31eMEHTOB MacCHBa.
Bbluncienre cocTOUT U3 ABYX 3TAIlOB — IIOJCYETa CYMMBI JIEMEHTOB U €€
JIeJIeHUs Ha O0IIIee YHCIIO 3JIEMEHTOB:

const
n=10;
type
TMassive = array [0..n-1] of real;
var
X: TMassive;
s: real;
I iInteger;
begi n
...{ IlprcBOeHMEe 3HaAUEHUN BJIEMEHTaM Maccusa X}
s:=0;
forii=0 ton-1l do
s:=s+X[i];
s:=s/n;
writeln('Mean value ="', s);
end.

CMpICT IporpaMMbl KaXKETCA IIPO3pavYHbIM U HC HYKIACTCA B IOACHCHUAX.
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IIpumep 3. [lonck 3meMeHTa B MacCHBe.

[Tycte 3amaHbl BellecTBeHHO3Ha4yHbIH MaccuB X[1], Xx[2], ...,
X[n] , a Taxxke uncio Y. Onpeaenutsb, ecTh 1M B MaccuBe aeMeHT X[K] , takoi
uyro X[K] =y , u yemy paBeH ero unaekc K:

const
n = 10;
type
TMassive = array [0..n-1] of integer;
var
x: TMassive;
y: real,
k: integer;
begi n
...{ IpucBoenue s3HaueHUM 3JEeMeHTaM Maccusa X}
readin(y);
k:=0;
while(k<n) and(x[k]<>Yy) do
k:=k+1;
If k>n then
writeln('No such element’)
el se
writeln('Element has number: ', K);
end.

[Mukn while moxer 3akOHYMTBCS MO JBYM NPUYMHAM: KOTJa HaieH
HYKHBIH 37eMeHT (X[K] =y ) wim korma ObLIM MPOBEPEHBI BCE SJIEMEHTHI
(k>=n). IToHATH, YTO TOCITYXHJIO NMPUYMHOW OKOHYAHMSI IMKJIA, MOYKHO IIO
3HAYCHHIO TIepeMeHHOH K.

3aMeTHM, YTO €CJIM B MACCHBE HET UCKOMOT'O DJIEMEHTA, TO Ha TOCJICTHEM
mrare nukia K =n+1. [lo 3Toi mpuYMHE MPUHIMIIUAIBHO, B KaKOM TOPSIIKE
CTOST YCJIOBHUs MpoAosbKeHus mukia While. Eciau momMeHsTh uX mMectamu, cie-
naB (X[K]<>y) and(k<=n) , sTo npuBeneT K OmIMOKEe — OOPAIICHUIO K HECY-
HIECTBYOIIEMY dJIeMeHTY X[N+1] Ha mocneaHeM mare.

IIpumep 4. [Torck MakCUMaJIBHOTO 3JIEMEHTA B MACCUBE.

Han yncnoBoit MaccuB. TpeOyeTcss HalTH ero camblii OONBIION AIEMEHT,
BBIBECTH €T0 3HAUCHUE U UH]IEKC.

B mpunimne octaTouyHO HAWTH TOJNBKO MHIEKC 3JIeMEHTa. 3Hasi MHJEKC,
BCErJa MOKEM y3HaTh 3HaueHue. Mnes anroputMa COCTOMT B TOM, YTOOBI, Iie-
peOupasi 371€MEHTbl MacCUBa, 3allOMUHATh B OTACIBHON MEPEMEHHON WHIEKC
camoro Oounboro. Torna, 6epst ouepeHOMN IIEMEHT, TPEeOYETCsl CPaBHUTH €T0 C
caMbIM OOJIBIIIMM U3 NMPEABIAYLINX U, €CJIU OH OOJIbIIE, 3aIOMHUTH €0 UHEKC.

const
n=10;
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type

TMassive = array [0..n-1] of integer;
var
X: TMassive;
k, Kmax: integer; {Kmax — repeMeHHas OJid XPaHeHUH

MHIOEeKCa HamboJpleTr'o M3 IIPOCMOT-
PEHHEX DJIEMEHTOB}
begi n
...{ IlpricBOeHMEe 3HaAUEHUI BJIEMEHTaM Maccusa X}
Kmax := 0; { [IPeOrnoJIOXMM, YTO IIE€PBEM DBJIEMEHT -—
camelli B0JIbION}
for k=1 ton-1 do
I f X[K]>X[Kmax] t hen
Kmax:=k; { eCiM OouepenHOM BJIeMEHT OOoJIble
caMoro OO0oJbIIOTO U3 Npenelaymmx,
3arnoMmMHaeM eIro HoMep. Ha cruenymo-
meM mare LMKJIa HOBHEM 3JIeMeHT Oy-
IeT CpaBHUBATLCA yXe C HUM}
writeIn('Max ="', x[Kmax]);
writeln(‘Max element index ="', Kmax);
end.

10.5. CopTupoBKa MmaccuBoB

OnHa 13 BaXHEWINX 3a7a4, CBA3aHHBIX C MACCUBaMH, — COPTUPOBKA, T. €.
pacIoJIOKEHUE 3IEMEHTOB MAacCHMBa MO BO3pacTaHUIO Win yObiBaHUIO. IlycTh
€CTh MacCHUB, coJiepKalluil 4 aeMeHTa:

X[1] = 0.5, x[2] = 0.75, x[3] = 0.12, x[4] = 0.62.

CopTtupoBka OyAeT 3aKitoYaThcs B MPEeoOpa3oBaHUM 3TOTO MacCHBa K
BUTY
X[1] = 0.12, x[2] = 0.5, x[3] = 0.62, x[4] = 0.75.

Yame Bcero COpTHPOBKA NPUMEHSIETCS Uil IMOCIEAYIOWIETO IOMCKA.
[IpencraBpTe cebe, 94TO BBl UIETE CIIOBO B aHTJIO-PYCCKOM CJIOBape, TN CIOBa
pacnoJiararoTcs B ciiydaiHoM nopsjake. [Ipu Hanuuuyu COTHU THICSY CJIOB 3a7a4a
KaKeTcs 3aTpyaHuTeNbHOM. OIHaKO COPTUPOBKA MO andaBUTY paJUKaIbHO 00-
JIEr4aeT MOUCK.

Ectbh 1 macca npyrux npuMeHEHUH.

CymiecTByeT HECKOJIBKO aJITOPUTMOB COPTUPOBKH. B 3aBucuMocTH OT
0CcoOEHHOCTEH perraemMoit 3a1aun 3QPEeKTUBHEH OKaKETCS TOT WJIM MHOM aniro-
put™M. Tem He MeHee eciu Bpemsi pabOThl aITOPUTMA HE KPUTHYHO, TO CTOUT
BBIOpATh TOT, KOTOPHIN HamboJiee MPOCT B peanu3anuu. Ham TakuMm mpeacras-
JSIETCS Memoo 8bloopa.

Unes cnenyromas. Ha nepBoM mare B MacCMBE MILETCS CAMbIA MaJ€Hb-
KUH DJIEMEHT U MEHSETCS MeCTaMu ¢ nepBbIM. Ha BTOpOM 11are HIeTcs camblil
MaJICHbKHUI, HaUWHAsI CO BTOPOTO, M CTaBUTCS Ha 2-¢ MecTo (BTOPOH IJIEMEHT,
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€CTECTBEHHO, HE 3a0bIBaEM. CTABUM €T0 Ha MECTO, TI¢ paHbIIe OB CaMblii Ma-
neHbkui). U Tak ganee, Ha i-M I1are MINETCsA caMbli MaJCHbKUI, HAYUHAS C I-TO,
U CTaBUTCA Ha i-¢ MecTo. [IporpaMMHYIO peaj3aliio 3TOr0 METO/a OCTaBUM
JIJIs1 CAMOCTOSITEJIbHOM peai3aliii.

10.6. Xopowuit CTUNb NPU peLleHMn 3aaa4y Ha MacCcuBbl

BonbmMHCTBO mpaBUi yKe yINOMUHAIOCH BBIIIE B MPEABIAYLIMX Mapa-
rpadax. Termeps npocTo cBeeM UX BOSIUHO:

1.KonudecTBO 3IE€MEHTOB MacCHBa CIEAYET 3a/1aBaTh C MOMOIIBI0 KOH-
cTaHThl. Jlajee B mporpamMme BCIOY CIIEIYyET MCIIOIh30BATh 3Ty KOHCTAHTY, a HE
3a/laBaTh KOJWYECTBO JIEMEHTOB SBHO I pamu. Tak, BO BceX MPUBEACHHBIX B
naparpade 10.4npumepax UCMob30Bajgach KOHCTAHTa N, a HE CaMO YUCIIO dJie-
menToB (10).

2.Crnemyet OMUCHIBaTh TUII-MACCUB U UCTIONB30BATh €T0 MIEpEMEHHBIC.

3.CrnenyeT cTpeMUTHCS pa3eisTh TAKUE 3a/1a4H, KaK:

a) MpHCBaWBaHWE 3HAYCHUI JIEMEHTAM MAaCCHBa,

0) BBIYUCIICHHE Yero-Iu00 IO 3JIEMEHTaM MacCHBa WM MpeoOpa3oBaHUe
MaccuBa (pelieHne coaep KaTebHOM 3a1aun),

B) BBIBOJI pPe3yJIbTara.

He momemaiire Bce 310 B 0auH IMKI. IIycTh mpaBWIOM CTaHET HaIU4ue
KaK MUHHUMYM TpeX LUKIOB B MporpaMmMe, o0padaThIBaroeil MacCCUB: LUK MPU
BBOJIC 3JICMEHTOB, ITUKJI PU 00paOOTKE W LIUKII TIPU BBIBOJIC Pe3yJIbTaTa.

Kontpoabnas paéora 8
1.ITycTh onucaH TUII-MAaCCHUB!

type
TMas =  array [-n..n] of real,

Kakoii unnekc Oyaer UMeTh BTOPOU 1O CYETY, TPETUH, MPEANOCISTHUN U
TPETUH C KOHLA 3JEMEHTHI 3TOro MaccuBa? KakuM mo cuery uaer 3JeMEeHT ¢
nuaexkcom 07?

2. TlycTh MMeeTCs MacCHB C MIECTHIO IEJOYHMCICHHBIMH JJIEMEHTAMH,
pasueiMu X[0] = 2, X[1] = 8, x[2] = 10, x[3] = 3, x[4] = [5] = —6.

a) KaKMC 3HAYCHUA NPUMYT 3JIEMCHTBI MaCCHUBA IIOCJIC BBINIOJIHCHUA OIIC-
paTtopoB?
I :=2;
C := X[1+i];
X[1+i] := x[2*i-2];
X[2*1-2] := x[2*i-1];

x[2*1-1] == c;

0) Kakoe YMCIIO BBIBEIET MporpaMma?
sl :=0;
s2 :=0;
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fori:=0

begi n
sl :=sl + x[2*i+1];
S2 = s2 + X[2*i];

end;

writeln(s2 - s1);

to2 do

B) KaKO€ YHCJIO BBIBEACT ITPOrpaMma’?

s:=0;

fori:=0 to2 do
s := s+ X][i] - x[6-];

writeln(s);

F) KaKHUC 3HAYCHUS MPHUMYT 3JIEMCHTBI MaCCHUBaA I1OCJIC BLINOJIHCHUA OIIC-

paTropoB?
n:=6;
for i:=0
begi n
c:=x[n-1];
for ki=n-2
X[k+1]:=x[kK];
X[0]:=c;
end;

to2 do

downto O do

3. Ilycts umeercs maccuB ¢ anementamu: X[0] = 6, x[1] = 3, x[2] = 9,
X[3] = 1. Kakuie 3Ha4eHUs IPUMYT 3JIEMEHTHI MAaCCHUBA MOCIIE BHIMIOJIHEHUS OTIe-

paTtopoB?

a) repeat
n:=0;
fori:=0 to2 do
I £ X[i] > x[i+1]
t hen
begi n
c = X[i];
X[i] := x[i+1];
X[i+1] :=c;
n:=n+l;
end;
until n=0;

B) N:=4;
m1:=0;
m2:=0;
for i:=1
begi n

I £ X[I]>X[m1]

toN-1 do

6) N:=4;
for i:=0
begi n

m:=i;
for ki=i+1 toN-1 do
I T X[K] > x[m]
t hen
m:=k;
c:=X]i;
X[i]:=x[m];
X[m]:=c;
end;

r) N:i=4;
r epeat
p:=1;
for i:=0
begi n
p-=p*X[i];

toN-2 do

toN-1 do
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t hen X[i]:=x[i]-1;
ml:=i; end;
I £ X[i]<x[m2] until p<o0;
t hen
m2:=i;
end;
c:=x[m2];
X[m2]:=x[m1];
x[ml]:= c;

Kontpoabnasi paéora 9

1. ITycth mmeercss maccuB ¢ atementamu X[0] = 2, X[1] = 7, x[2] = 5,
X[3] = 2, X[4] = 3.YTo BBIBEAYT CIIEAYIOIINE IPOrPAMMBI?

a) N:=5; 6) N:=5;
foritz=0 toN-1 do foriz=0 toN-1 do
begi n begi n
y[i]:=0; y[i]:=0;
for k=0 toN-1 do for ki=i+1 t o N-1
I T Xx[K] = X]i] do
t hen I T Xx[K] = X]i]
yli]:=y[i]+1; t hen
i fy[i]>1 t hen yli]:=y[i]+1;
writeln(X[i]); I f y[i]=0 t hen
end, writeln(x[i]);
end;
B) N:=5; r) N:=5;
foritz=0 toN-1 do for ii=1 toN do
y[i]:=N-1-i; y[i-1]:=N-i;
foritz=0 toN-1 do foritz=0 toN-1 do
writeln(x[y[i]]); writeln(y[y[i]]);

2. Ilycts mmeercs maccuB ¢ aementamu X[0] = 2, xX[1] = 7, x[2] = 5,
X[3] = 2. Yto BBIBENET IpOrpamma’?
N:=4;
for i=0 toN-1 do
ylil:=i;
r epeat
n:=0;
fori==0 toN-2 do
I f X[i]>x[i+1] t hen
begi n
c:=X[i];
X[i]:=x[i+1];
X[i+1]:=c;
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d:=yfil;

ylil:=y[i+1];
y[i+1]:=d;
n:=n+1,;
end;
until n=0;
foriz=0 toN-1 do
writeIn(x[y[i]]);

3aganue 10. MaccuBbl

1. 3anonHeHne MacCUBOB.

OnummuTe TpH MacCuBa ¢ OJMHAKOBBIM KOJIMYECTBOM 3JIEMEHTOB, 3aJ1aH-
HBIM KOHCTaHTOU. 3HaYEHUS 3JIEMEHTOB ITEPBOTO MAacCHUBA JOHKHBI BBOJHUTHCS C
KJIABHATYPBI, BTOPOTO — OBITh PAaBHBIMH HOMEpPAM 3JIEMEHTOB, TPETHETO — OBIThH
ciy4daiHbIMH TieNbiMu unciiaMy B auanazoHe ot 0 mo 10. Ilocne 3amosnHeHus
BBIBEJUTE DIIEMEHTHI KAXKIOr'0 U3 MaCCHUBOB.

[Ipu pemenny claemyromuUXx 3a1ad MOXHO MCIOJIb30BaTh JHO0O0W U3 CIO-
c00OB 3aIOJTHEHUS.

2. IlycTh onMcanpl KOHCTAHTA U JIBA THITA-MAaCCHBA!

const
m = 3;

type
TMasl = array [1..2*m+1] of real;
TMas2 = array [-m..m] of real;

Co3zpaiiTe nporpamMmy, KOTOpasi 3HAUEHUS, 3alIMCAHHbBIEC B DJIEMEHTAX Mac-
cuBa 1-ro Thna, NepeHoCUT B MaCCUB 2-TO THIIA.
3. Coznaiite nporpamMmy, IpOBEPSIONIYIO, €CTh JIU B L[EIOYUCICHHOM Mac-
CUBE XOTsI ObI OJTUH HEYCTHBIN IIEMEHT.
4. B maccuBe, 3J1€EMEHTaMH KOTOPOTO SIBJSIIOTCS 1I€JIbIE YMCIia, MPOU3Be-
JIATE CIEAYIOIINE TEUCTBUSL:
a) Ecin syieMeHThI MEHBIIE 3aJIaHHOTO YHWCIIa, 3aMEHUTE MX 3THM YHC-
JIOM.
0) 3aMeHHTE BCe DJIEMEHTHI C MHIEKCAMHM B Juara3oHe [a, b] Hymsmu.
B) [ToMeHsliTe MECTaMK MEPBBIN U MOCICIHUN JIEMEHThI MacCHBA.
r) CoBepiinTe IUKIMYECKYHO TEPECTAHOBKY 3JCMEHTOB MacCHBa
(cnBMHBTE BCE DJIEMEHTHI BIIPABO, a TMOCJIEIHHIA MMOCTaBbTE Ha MEPBOC
MECTO).
1) Pacnonoxwure 3ieMeHThI MacCUBa B 0OPATHOM MOPSIIIKE.
¢) [TomeHsiiTe MeCTaMU DJIEMEHTHI ¢ YETHBIMA U HEYCTHBIMH WHICKCAMHU
(141 co 2-m, 34ic 4-M u T.11.).
k) CO)XKMHTE MacCHB, BBIODOCHB W3 HETO KaXKIBIH BTOPOW DIIEMEHT.
OcraBiryocs MOJOBUHY MacCHBa 3alIOJIHUTE HYJISIMHU.
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3) BcTaBbTe OMOJIHHWTENBHBIA JJIEMEHT B MAacCHUB B 3aJJaHHOE MECTO.
YtoObl 0CBOOOAUTH 3TO MECTO, BCE SJEMEHTHI, HauMHas C HEro,
cABUHbTE BHpaBo. [locienHuil snemMeHT OyJeT HeEKyAa AeBaTh —
peHeOpeKeM ITUM.

n) OnpeaenuTe MHICKC YKA3aHHOTO IMOJIb30BATENIEM 3JIEMEHTa MAacCHBA.
Ecnu Takoro sneMeHnTa HeT, COOOIMTE 00 3TOM MOJIb30BATENIO.

5. [lycTh nMeeTcst MaccuB, 3alOJHEHHBIH 11esbIMU yrciiaMu. [lonyuure Ha

€r0 OCHOBE HOBBIH MAacCCHB CIEAYIOIUMH CTIOCOOaMMU:

a) IlomyunTe MaccWB W3 pa3HOCTEH COCEAHHX DIIEMEHTOB HCXOIHOTO
MAaCCHBa.

0) TloimyynTe MaccCHMB W3 CKOJB3ANIMX CYMM N COCEIHHMX 3JICMCHTOB.
WHbIMH CITOBaMU, KaXKIBIH |- 3JIEMEHT HOBOTO MacCHBa — 3TO CyMMa
N 3JeMEHTOB CTaporo, Ha4yuHas ¢ I-ro. HoBBIH MaccuB, OYEBHIHO,
Oyznet conepxath Ha N-1 anemeHTOB MeHbIIe. [1ycTh MaccuBBI 3a1aHbI
C OJIMHAKOBOW JJIMHOW, MPOCTO HE BBIBOJUTE JJIEMEHTHI HOBOTO
MaccHuBa, KOTOPbIE HEBO3MOKHO BBIYUCIIUTb.

6.[lonyunre cymmy u cpeaHee apuPMETHYECKOE BCEX JJIEMEHTOB

MaccHBa.
7. [Tonyuynte KOPEHb U3 CYMMbI KBaJIpaTOB BCEX JIEMEHTOB MaccuBa (Mo-
IyJb BEKTOPA).

8. liss 1ByX MAacCHMBOB TOJIYYHTE CyMMY IOMAPHBIX MPOU3BEICHUA WX

9IeHOB (CKaJIIPHOE MTPOU3BE/ICHNE).

9. Jlyist IByX MacCHBOB TIOJIYYHTE €BKIUIOBO PACCTOSTHHE MEXKTy HUMHU.

10. Haiinnre MakcuMaIbHbII 1 MUHUMAJIBHBIA 2JIEMEHTHI MACCHUBA.

11. OrcopTupyiiTe 371€MEHTHI MacCHBa METOJ0OM BbIOODA.

11. Mpoueanypbl U PYHKUUN

11.1. MpocTeUnwiasn npoueaypa

Yacto oHy U Ty K€ MOCIeI0BATENbHOCTh HHCTPYKIUI TpeOyeTcs MOBTO-
PUTH B HECKOJIbKUX MecCTaxX mporpammbl. YToObI HE TpaTUTh BpeMs Ha KOIHUPO-
BaHWE MHCTPYKIUH, B OOJNBIINHCTBE S3bIKOB MPOTPAMMHUPOBAHUS MPEILyCMOT-
PEHBI CPEACTBA JUISl OpraHu3auuu noonpozpamm. Iloamporpamma — nocienosa-
TEJIbHOCTh MHCTPYKIHUI, KOTOPOM MOKHO AaTh MPOU3BOJIBHOE UMS U UCIOJIb30-
BaTh €r0 B KAYECTBE COKPAIIEHHOM 3amucu. TaKyr0o HMEHOBAaHHYIO MOCJIEA0Ba-
TEJIBbHOCTh MHCTPYKIUHN OyZieM Ha3bIBaTh TaKxXke npoyedypoii. OnpeneaeHue co-
KpAILICHHOW 3aIlMCH HA3bIBAETCS OMMCAHUEM IMPOLEIYpPHI, & BBI30B €€ U3 IpO-
IPaMMBbI — BBI30BOM IIPOLIEAYPHI WIIM ONEPATOPOM MPOLIEAYPHI.

IIpumep 1. Co3magum mporpaMmy ¢ MPOLEAYPOi, MeYaTaromeil Ha SKpaHe CIIo-
Bo Hello:

pr ogr amHelloProc;

/[< Pasmen ommcaHua NEpPEeMeHHBIX, TUIOB M T. I.>
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procedure P1; { zaromnoeox mnpouemypel. P — wmMa npouemy-
PEL}
begi n { mauano Tena npouenypsr}
writeln('"Hello");
end;{ xouneu Tesa npouenype}
begi n { mauano nporpamme}
P1; { BEI3OB I[IPOLIEIYPHL}
/l< Eme kaxme- TO MHCTPYKLMMS>
P1;{ ele OIMH BBI3OB MIPOLIEIYPhI}
end. { xonen nporpamme}

Ha sToM npumMepe Mbl BUIUM CIIEIyIOIIee:

1) Onmrcanue mporeypbl pacrloiaraeTcsi B pa3jiesie OMUCaHui Mporpam-
MbI (TaM e, IJIe OMUCHIBAIOTCS MEPEMEHHBIC, TUITbI, KOHCTAHTHI U T.I1.). Tpasau-
IIMOHHO ONKCaHKMe MPOLEAYp CTaBUTCS B KOHEIl pasjierna (IOcie TOro Kak OIH-
CaHbI BCE TMIEPEMEHHEBIE), HO 9TO HE 00s13aTEIbHO.

2) IIpocreiinias mporeaypa COCTOUT U3 3ar0JIOBKA U Tela MPOIe yphl. 3a-
TOJIOBOK COCTOUT M3 clioBa procedure u umenu npoueaypsl. imeHa mpornemyp
(kak ¥ MMEHa IEPEMEHHBIX, TUTIOB U KOHCTAHT) MOTYT OBITh JFOOBIM COYETAHU-
eM JIATHHCKUX OYKB, (P U CHUMBOJA MOAYCPKUBAHHS, HAUWHAIOIIUMCS HE C
UQpHI.

3) Temo mpouenypsl orpanndeno cioBamu begin u end. Ilocne enda
CTaBUTCSI TOYKA C 3amsATON. B Tese mporeaypsl MUIITYTCSI BCe MHCTPYKIIMHU, KO-
TOpbIE OY/YT BBIMOHATHCS MPU €€ BHI3OBE.

4) BbI30B poLIeAyphl POU3BOJUTCS B pa3jieiie OnepaTopoB MPOrpaMmbl.
JInist BBI30BA JIOCTATOYHO HAMKCATh UM MIPOILEAYPhl. B mpuBeneHHOM mpumepe
BBI30B MPOM3BOAMUTCS JiBa pa3a. COOTBETCTBEHHO NBaXKIbl OyJeT HamedaTaHo
cioso Hello.

11.2. JlokanbHble NepeMeHHble

Kaxxnaa npouenypa MOKET UMETh COOCTBEHHBIN pa3/iesl OMMCAHUS Mepe-
MEHHBIX (@ Tak)Ke THIIOB, KOHCTAHT W T.II.). [lepeMeHHbIe, ONMCaHHBIE B 3TOM
paszziese, Ha3bIBalOTCA JOKAIbHLIMY U IEUCTBYIOT TOJBKO BHYTPH MPOLIEAYPHI.

YacTo HEKOTOpbIE MEPEMEHHBIE MCIOJB3YIOTCS TOJBKO BHYTPU HEKOTO-
pOil MocIeA0BaTEIbHOCTH UHCTPYKIIMI U HE UMEIOT CMBICIIA 32 UX MpeIesiaMHu.
B mporpamme cyiiecTBEHHO TMpolle pa3oOpaTbes, €CAM TaKUe WHCTPYKIHMH
OyayT odopmiieHbl Kak MpoUeAypa, a NepeMeHHble OyayT OMUCaHbl Kak JIO-
KaJIbHBIE.

IIpumep 2. IIporpamma ¢ npoueaypoit, neyararomeii ciioso Hello 10pas.
var

I integer;
pr ocedur e Hello10;

var { oTkpeITME pasmesia ONMCAaHWUM JIOKAJIbHHIX [IePEMEHHHX}
I integer; { ONMCaHMe JIOKAJIbHOM MepeMeHHOM I}
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begi n
forii=1 tol1l0 do
write('Hello_");

end,
begi n

forit=1 to5 do

Hello10; { MAThL pPas BHBHBAEM IPOLENYPY}
end.

[Tporpamma BeiBenet 5 ctpok o 10 cios Hello.

Kak BuauMm, pasgen onucanui mpoueAypbl pacloiaraeTcs cpasy Iocie
3aroJIOBKa W IMepell TeJIOM Mpoueaypbl. B pa3HbIX mporeaypax MOKHO UCTIONb-
30BaTh JIOKAJIbHBIE MIEPEMEHHBIC C OJMHAKOBBIMUA MMEeHaMu. HecMoTpst Ha ofu-
HAKOBOCTh MIMEH, 3TO OYAyT pa3Hble epeMEHHbIC, X 3HAUYCHHS OYAyT XpaHUTb-
csl B pa3HBIX 00JacTsIX MaMsTH, a MPUCBOCHUE 3HAYCHUI OJHUM HHUKaK HE TI0-
BJIMSICT Ha 3Ha4eHUs npyrux. Ilocie 3aBepriueHus: paboThI MPOIEeTyphl NaMSATh,
BBIJICJICHHAS T10] JIOKAJIbHBIE MEPEMEHHBIC, OCBOOOXKIACTCS, BCE MX 3HAYCHUS
HPOTAAALOT.

[lepemeHHBIC, ONMCAaHHBIE B pa3jieie ONMUCAHWH OCHOBHOW HPOTPaMMBbl,
OyzaeM Ha3bIBaTh 2100a1bHbiMu. ' ToOaTbHBIE IEPEMEHHBIE IEUCTBYIOT KaK B Te-
JIe IPOTpaMMBI, TaK U BO BCEX Ipoleaypax. Eciu nMeHa JIoKanbHOM ¥ 1100aib-
HOU TIEPEeMEHHOM, KaK B MPUBEIEHHOM MPUMEPE, COBIATAIOT, TO 3TO BCE PaBHO
pa3Hble IepeMeHHbIe. BHyTpH mportieaypbl pu o0paieHny K IepeMeHoi | moj-
pa3yMeBaeTcCs, 4YTO 3TO JIOKAIbHAsI TEpeMEHHasl.

[IpencraBpTe cede, 4TO B paCCMOTPEHHOM IpUMEPE JIOKAIbHAS MTePEeMEH-
Has | He onucaHa. CHHTaKCHMYECKOW OIMMOKHM HE BO3HHKHET, TaK KaK €CTh TJIO-
OanbHas TepeMeHHas, KOTopas W OyAeT HCIIOJIb30BaHa KaK CYETYHMK I[MKIIA
BHYTpH mporeaypbl. OMHAKO CMBICHT MporpamMMbl u3mMenuTcs. [Iporenypa u3me-
HUT 3HAYEHHE TTI00ATbHOM MepeMEHHOM |, KOTOpasi UCIOIb3YyeTCs KaKk CUeTIYUK B
APYroM IMKIE YK€ B OCHOBHOW mporpamme. [locnencTBus HempenckazyeMbl.
Ckopee Bcero, mporpamma BEIBEJIET TOJIBKO OJIHY CTpoKy co cioBamu Hello. Ho
OHAa MOJXKET U 3aIlMKIUThCs, BBIBO Hello no GeckonedHocTH.

IIpumep 3. 'mobankHas 1 JOKaIbHAS TIEPEMECHHBIC.

var
x: real; { onycaHue TJ00aJIbHOM MepPeMeHHOM X}
procedur e P2;
var
x: real; { ONMcCaHue JIOKAJIbHOM MepeMeHHOM’ X}
begi n
x:=10; { NprUcBaMBaHME S3HAUEHMS JIOKAJIbLHOM [IepeMeH-
HO}
writeln(x); { BEIBOJI SHAUEHMA JIOKAJILHOM [EepEeMeHHO}
end,
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begi n

x:=5; { IprcBamMBaHMe S3HAUeHusda IJIODAJIbHOM IIepeMeH-
HO}
P2; { BEI3OB I[IPOLIEIYPHL}
writeln(x); { BEIBOJI SHAUEHMA TJIOOAJIbHOM [epeMEeHHO}
end.

HecMoTps Ha TO 4TO IIpH BBI30BE MpoIeaypbl P2 BBITOJIHUTCS MHCTPYK-
us X:=10,rmobanpHas mepeMeHHast X OCTaHETCSl PaBHOM 5.

11.3. NapameTpbl npoueanyp

Od4eHp 4acTo HEKOTOPBIE MOCIEAOBATEIBHOCTH MHCTPYKIMM, BCTpedaro-
myecs B MPOrpaMMe, He MJIEHTUYHbI, HO O4YeHb Oyin3ku 1o ¢opme. OcoOOEHHO
Ba)KHA CUTyalMs, KOTJA PA3IM4he MEKIY BXOXKICHUSIMU MHCTPYKLIMI MOYKHO
YCTPAHUTh CUCTEMAaTUYECKOW 3aMEHOMN UIEHTU(UKATOPOB WM BHIPAKEHUH.

Ilpumep. B onucannoM B myHkte 10.5anroputmMe COpTUPOBKU METOJOM
BbIOOpA TPeOOBAIOCH NCKATh MUHUMAJIBHBIIN 3JIEMEHT B HECOPTUPOBAHHOMN dac-
T MACCHBA U CTaBUTh €r0 Ha JIEBBIM Kpall HECOPTUPOBAHHOM yacTu. OTinune B
JNEUCTBUAX HA KAKJOM IIAare ajlropuTMa CBOAWIOCH K M3MEHEHHIO OJHOIO Ia-
pameTrpa —HOMEpPa UHIEKCa, C KOTOPOro HaYMHaIach HECOPTUPOBAHHAS YACTbh.

Taxue MHCTPYKIIMU MOXKHO 3alKCcaTh B BUJIE IPOLEAYPHI, paboTa KOTOPOii
3aBUCHUT OT OJHOT'O WJIM HECKOJBKMX IapaMeTpoB. [lapameTpsl onuchIBatOTCA B
CKOOKax I0CJIe UMEHH MPOLIETYPHI.

IIpumep 4. [Iporpamma, neyararomias MpoU3BEICHUE JABYX YHCEN C MTOMOIIBIO
POIICAYPHI.

var
X, y: integer;
pr ocedur e Mult(a, b: integer); { 3aTOJIOBOK MNPOLEOYPH C
IBYyMS IapaMeTpaMu}
var
C: integer;
begi n
c:=a*b; { 3HAUEHUS [apaMeTpPOB MCIOJb3YIOTCA IJIS BH-
uycsienrda C}
writeln(c);
end,
begi n
readin(x, y);
Mult(x, y); { BEI3OB IIPOLIENYPH C YyKas3aHMeM 3HaAueHUM
rnapaMeTpoB}
end.
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[Tporpamma 3ampocuT y MOJIb30BaTENs 3HAYCHUS TIEPEMEHHBIX X U Y, 3a-
TeM BbI30BeT mporeaypy Mult, ykazas npu 3ToM, 4TO 3HAYEHUS TAPAMETPOB A U
b nmpu nanHOM BBI30BE MPOIETYPHI TOJKHBI OBITH PaBHBI 3HAUCHHUSM TIEPEMEH-
HbIX X 1 Y. [Iporienypa BeIBeACT Mpou3BeacHHE X*Y.

[Tepemennbie au b B 3arojoBKe MpoIeIypsl Ha3bIBAIOTCSA (HOPMATLHBIMH
napamerpamMu. To, 4TO MOJCTABISECTCS MIPU BBI30BE MPOICAYPHI (B IPUMEPE ITO
nepeMeHHbIe X U Y), Ha3bIBaeTCsl (DAKTHUECKUMHU TapaMeTpaMH.

dopMasTbHBIN MapaMeTp BHYTPH MPOIEAYPhI MOXKET HCIIOJIB30BATHCS KaK
oObIYHasH JIOKAIbHAs MepeMeHHast. IHbIMH CJTIOBaMH, X MOYKHO HCIIOJIb30BaTh B
BBIPOKEHUAX W JaKe NMPHUCBAaWBaTh UM HOBbIe 3HadeHHs. OTIMYHE OT MPOCTO
JIOKaJIbHBIX MEPEMEHHBIX COCTOMT B TOM, YTO MPH BbI30BE MPOIEIYPHl 00s3a-
TEJIHO YKa3bIBACTCS, Y€MY OHHM M3HAYAJILHO PAaBHBI.

B kadecTBe (hakTHUECKUX MapaMETPOB B JaHHOM IPUMEPE MOTYT BBICTY-
naTh MPOU3BOJIbHBIC BRIpaKeHHs. HarmpuMep, BO3MOXKEH TaKO# BBI30B MPOIIEIY-
pel: Mult(x/y+1, 2). 3HAYCHHUS STUX BBIPAKCHUU MPUCBOSTCS (HOpMasib-

HBIM IIapaMeTpaM, H Ipoleaypa HamedaTaeT 3HAYCHHUC  BBIPAXKCHUSA
(xly+1)*2.

11.4. NMapameTpbl-3Ha4YE€HUA U NapamMeTpbl-NepeMeHHble

CymectByer ABa crnoco0a ONKCHIBATh MapameTphl: KaK napamempbil-
SHA4YeHUA N KAK napamenpobl-nepemennbsle. B npcAbIAYIHIEM naparpa(be HUCIIOJIb-
30BJIMCH MapameTpbl-3HaueHus. 1lapamerp-3HaueHune ABiaseTcs MpoCTO JOKaJb-
HOW NMEPEMEHHOM, HAYAJIIbHOE 3HAYECHUE KOTOPOW 3aJIa€TCS MPHU BBI30BE MPOILIE-
JYPHIL.

IIpumep 5. MicnonzoBanue riao0aabHbIX IEPEMEHHBIX B MPOLIEAYPE.

var
a, b: integer; { rJjioBalibHEE TIepeMeHHBE}
procedur e P3(a, b: integer); { BHYTPM MPOLEIYPH CUMBO-
nmamva ub obosHauawnTca dopmanbHEE Napa-
MeTpe. JeMCTBUSA C HUMM HMKAK HEe [NOBJIUAKT
Ha BHaueHMrda TJIOOAaJIbHEIX MepeMeHHbx a u b}
begi n
a:=at+l,
b:=b+1,
writeln(a+b);
end;
begi n
a.=1;
b:=1;
P3(a, b); { BEI3OB MPOLENype, I'Ae B KadecTBe O(QaKTuU-
UeCKUX I[apaMeTpoOB WUCHOJIb30BAHE SHAUYCHUS
ryofasibHEIX IepeMeHHEx a u b}
writeln(a, b);
end.
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Ecnu B 3arosoBke mpouenypsl nepen KakKuMH-THOO U3 MapaMeTpoB IMO-
CTaBUTH CJIOBO Var, To 3To OyayT nmapaMeTphl-nepeMennbie. Hanpumep:

procedur e P3( var a, b: integer; c: real);

3nech au b —mapamerpei-nepemMenHbie, C —napaMerp-3HadeHue. [Ipu BbI3oBe
npouenypbl GakTUUECKU MmapaMerp, 3aJaroliuil 3HaYeHUsT 3TUX (HOPMaJIbHBIX
apamMeTpoB, HE MOXKET ObITh BBIPAKEHUEM WM KOHCTAaHTOW, a JIOJKEH OBITh
o0s13aTeNbHO MepeMeHHON. MHbIMM cloBaMu, HEAOMYCTUMBI CIEAYIOIINE
BBI3OBHI:

P3(x+y, y+1, z+2);
P3(x, 2, z);

rae X, Y, Z —rnobanpHble nepeMeHHble. Takue MHCTPYKIIMH BbI30BYT CUHTAKCH-
YeCcKy0 OmIMOKy. B To e BpeMsi CHHTaKCUYEeCKU MPaBUIBHBIMUA OYIyT BBI30BBI

P3(x, y, z+1);
P3(x, Y, 2);

[Tpu ucroaB30BaHUM MAapPaMETPOB-3HAUYCHUN BO BpEMs BBI30Ba MPOIEIY-
pPBI IPOUCXOIUT MPUCBAMBAHKUE 3HAYCHUS (HOPMATBHOMY MapamMeTpy, T. €. 3Ha-
YECHHUE 3alMChIBACTCS B BBIJCICHHBIC TI0]] XpaHCHHUE MapaMeTpa siueiHKU MaMsITH.
[Ipu UCTOIB30BaHUU MMAPAMETPOB-TICPEMEHHBIX MaMSTh MOJI HUX HE BBIACISACT-
csi. BMecto 3Toro Ha Bpemsi pabOThI MPOLEAYPhl OHU CTAHOBSITCS CHHOHUMAaMHU
TEX MEPEMEHHBIX, KOTOPhIC YKa3bIBAIOTCS B KA4eCTBE (PAKTHUCCKUX IMapaMerT-
poB. Tak, ipu Be3oBe P3(X, Y, 2)popmanbHbie mapamerpsl au b OyayT pado-
TaTh C TEMH XKe SYCHKAMU MaMATH, 9TO U MepeMeHHbIe X, Y. COOTBETCTBEHHO
eciii (hopMallbHOMY TIapaMeTpy B MPOIeaype MPUCBAUBASTCS HOBOE 3HAUCHUE,
TO W 3HA4YCHHE (PaKTUICCKOTO MapaMmerpa U3MEHHTCS. Bocmpon3senem npumep,
3aMEHHUB THUII ITapaMeTpoB (JI00aBUM Var mepea X OmucaHueM):

var
a, b:integer;  { ryobasibHEEe [epeMeHHbe}
procedur e P3( var a, b: integer); { BHY TPU MPOLIEe Iy PR
cumBosiam @ u b  o6osnauanTca dop-
MaJIbHEIE [apaMeTpe. Tenepb 3TO Ima-
paMeTpH- I€PEeMeHHEe, ¥ OeMCTBUSA C
HUMMY HUKAK HEe I[OBJIMAT Ha 3Haue-
HMS TJIOOAJIbHEIX [epeMeHHBX a u b}
begi n
a.=at+l;
b:=b+1;
writeln(a+b);
end,
begi n
a:=1;
b:=1;
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P3(a, b); { BEISOB [MPOLENYypPH, TIe B KadyeCTBe
bakTUUECKMX [apaMeTpOoB MCIIOJb30-
BaHH TUloOaJibHEHE I[epeMeHHee a u D.
llocyie BHBOBA TIJIOOAJILHEE [I€PEeMEeH-
HEle yBesmuaTcsa Ha 1}
writeln(a, b);
end.

Ecnm 6e3 cmoma var mporpamma BeiBoawmia uncia 4, 1, 1,10 mocne ero
nobaiieHus mony4uurcs 4, 2, 2.

11.5. NMporpammupoBaHune cBepxy BHU3

Bpsin nu cromno Obl yIeasTh MHOTO BHUMaHHMS MPOIIEAypaM, eclii Obl 3a
HUMHU HE CKPBIBAIIMCHh BaXKHBIC W OCHOBOITOJIAraromuye uaeu. B nelcTBUTEIBHO-
CTH TIPOIEAYPHl OKA3bIBAIOT PEIIAIOIICE BIMSHUE HA CTUJIb M KQ4eCTBO PabOTHI
nporpammucta. [Iporeaypa — 3T0 He TOJNBKO CIOCOO COKpAIeHHs TEKCTa, HO,
970 0OJIee BaXKHO, CPEACTBO Pa3JI0KEHUS MPOTPaMMbI Ha JIOTHYECKH CBSI3aHHBIC,
3aMKHYTbIC KOMITOHCHTBI, OIIPEICIISIONINE €€ CTPYKTYPY.

IIpencraBbrTe cebe mporpammy, coaepsxkamyto, Hapumep, 1000cTpok xo-
na (370 emie oOYeHb MaJeHbKas mporpamMma). O003peTh Takoe KOJHMYECTBO CTPOK
U TOHATH, YTO JENaeT mporpamma, Obulo Obl MPAKTHUYECKU HEBO3MOXKHO 0Oe3
IPOIEAYP.

BonbIme nporpaMMbl CTPOSTCS METOJIOM ITOCJICA0BATEIILHBIX YTOUHCHHH.
Ha mepBoM 3Tare BHUMaHHE OOpalleHO Ha TJI00abHBIE TPOOJIEMbI, U B TIEPBOM
ACKU3HOM TIPOEKTE YITyCKAITCSA M3 BUAY MHOTHE Actaid. [To Mepe mpoasuke-
HUS TpoIiecca CO3AaHus MporpaMMbl TJI00aIbHBIC 33/1aud Pa30MBAIOTCS Ha He-
KOTOpPOE YHCIIO Moj3aaad. Te, B CBOIO OoUepe/ib, Ha 0oJiee MEJIKUE MOJ3a/1auu |
T.J., IOKa peIIaTh KaXXAy IOj3aaady HE CTaHET JOCTATOYHO IpocTo. Takas
JICKOMIIO3HIIHS M OJTHOBPEMEHHAS JIeTaIM3aIisl TPOrPaMMBbI Ha3bIBACTCS HUCXO-
OAUUM MEMOOOM NPOSPAMMUPOBAHUSL, AT NPOSPAMMUPOBAHUEM CEEPXY BHU3.

Konrmenmus mpomeayp Mmo3BOJIsSeT BBUICIUTh OTACIBHYIO MO/3a/1ady Kak
OTJICNIBHYIO MOAIporpamMmy. Tora Ha KaKIOM 3Tale MOXXHO MPUIyMaTh HMEHa
IPOIEAYP JUIS T10J133]1a4, BITUCATh B Pa3zell ONMUCAHUN WX 3aroJIOBKU M, €IIe He
N00aBJIsisl K HIM TEJI0 MPOLEAYPHI, Y’KE UCIIOJIb30BaTh UX BBI30OBBI JUIS CO3/IAHUS
KapKaca ImporpaMMBbI Tak, OyJTO MPOIEAYPHI y)KE HAIKCAHBI.

IIpumep 6. Kapkac nporpammbl COPTUPOBKH MacCCHBOB.

pr ogr amArraySort;
const

n=10;
type

TArray = array [0..n-1] of real;
var

a: TArray;
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pr ocedur e InputArray( var x: TArray); { npouenypa s
BBOJA MaccuBsa}

pr ocedur e PrintArray(x: TArray); { npolenypa mojisd BHBO-
Ia Maccueal
procedur e SortArray(  var x: TArray); { npoueaypa Cop-
TUPOBKIM}
begi n
InputArray(a); { BEI3OB MNPOLIEOypPhl BBOIA MacCCHUBa}
SortArray(a); { BEISOB IMIPOLENYPH COPTUPOBKI}
PrintArray(a); { BEISOB I[IPOLIENYPH BHBOIA}
end.

Kakve wMeHHO WHCTPYKIIMU OyAyT BBINOJTHATHCA MPOIEAypaMu
InputArray, PrintArrayu SortArray, moka He ONpeaesieHO. DTO CIETYFOIIANA
9Tal HANUCAHMS MPOrpamMMbl. 3a/iladyy COPTUPOBKH, B CBOIO OYEpEb, MOXKHO
pa3ouTh Ha OoJiee MPOCThIE MOA3aJaYl; MHOTOKPATHOE MMOBTOPEHHUE TTOMCKA MU-
HUMAJILHOTO 3JICMEHTa M TIOCTAHOBKY €ro Ha HyxXHoe Mecto (cM. maparpad
10.5). Ot 3agaun Takke MOXKHO O(OPMHUTH B BHIE MPOICAYpP, CO3/IaB KapKac
nporeaypsl SortArray.

Korpa kapkac co3gal, octaercsi TOJILKO HamucaTh Tena mnpouenyp. Ilpe-
UMYIIIECTBO TAKOTO TOJX0JIa B TOM, YTO, CO37aBas TEJIO0 KaXIOW W3 MPOIEAyp,
MOXHO HE JyMaTh 00 OCTaJIBHBIX MPOIEAypaxX, COCPEIOTOUYUBIIUCH HA OTHOU
nom3agade. Kpome Toro, korga kaxmaas w3 IpoLeayp UMEET MOHSTHBIN CMBICT,
ropaszio Jierdye, B3IJISTHYB Ha POrpaMMy, MOHSATh, YTO OHA JejiaeT. ITO MO3BO-
JUT TOTYCKATh MEHBIIE JIOTUYECKUX OIMMOOK M OPTaHU30BaTh COBMECTHYIO pa-
00Ty HECKOJIBKUX MPOTPAMMHCTOB HaJl OOJIBIIION MPOTPAMMONA.

BaxHol uaen nmpyu TakOM MOAXOJ€ CTaHOBUTCS HMCHOJIb30BAHUE JIOKAIb-
HBIX TIEpEeMEHHBIX. B T1100abHYI0 TEpEMEHHYI0 MOKHO OBLIIO OBl 3amucaTh pe-
3yJabTaT pabOThl MPOLIEAYpPHl, OJHAKO 3TO OyAEeT CTHJIMCTUYECKOM OIIUOKOM.
Becy oOMeH uHdopmanue mnpoieaypa 10KHA BECTH MCKIOYUTENBHO YeEpe3
napameTpbl. Takoi MoAXoj MO3BOJSET CAENATh PElIeHUE KaXKIOW Moj3aaadyu
MaKCUMaJIbHO HE3aBUCHMbBIM OT PEIICHMS] OCTAJIbHBIX MOJ3a/iay, YNpOoIIaeT U
YHOPSAI0YUBAET CTPYKTYPY IPOTPaAMMBI.

11.6. Nepenaya maccMBOB B KayecTBe nNapamMeTpoB

Kak Bbl 3HaeTe, C OTIENbHBIMU 3JIEMEHTAMU MAaCCUBOB MOKHO paboOTaTh
TaK e, Kak ¢ OObIYHBIMHU (CKAJIIPHBIMH) MepeMeHHbIMU. COOTBETCTBEHHO I10-
SBJIIETCSI BO3MOXKHOCTh HCIIOJIb30BaTh UX B KadyecTBe (PaKTHMUECKHUX IapaMer-
poB. OJIHaKO MOXXET MOTpeOOBaThCA MEPeNaTh MPOLEIype HE OTICIbHBIC dJie-
MEHTBI, @ BECh MAaCCHUB LIEJIUKOM. [Ipy 3TOM HEAOMyCTUM TaKOM, HAIIPUMED, CIIO-
co0 onucaHus napameTpa:

procedure P(a: array [1..10] of integer);{ Tak HeJb3d}

Tun mapamerpa J0/KeH OBITH WM CKAJSIPHBIM, WM 3apaHee OnpeesieH-
HBIM B pa3zzene type. MapiMu c1oBaMu, IpaBUIBHBIM OyIET TAKOE OMHCAHUE:
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type

TArray = array [1..10] of integer;
var

x: TArray;
pr ocedur e P(a: TArray);

Takyto nporeaypy P M0>XHO BbI3bIBATh, YKa3aB B KAUECTBE (DAKTUUECKOTO
napameTpa, Harpumep, MoO0aNTbHYIO IEPEMEHHYIO X.

IIpumep /. Ilporpamma, BBIYUCISIOAS CyMMY 3JIEMEHTOB MacCUBA.
const

n=10;

type

TArray = array [0..n-1] of integer;
var

x: TArray;

I, sum: integer;

procedur e Summa(a: TArray; var s:integer);
var
I integer;
begi n
s:=0; { onepauuM C IIapaMeTpOM- I€EPEMEHHOM S OTpas3AaT-
cad Ha OQaxkTMUeCKOM IapaMeTpe — IJI00aJIbHOM

rnepeMeHHoM Sum}
forii=0 ton-1l do

s:=s+ali];
end,
begi n
for =0 ton-1 do
readin(Xx[i]);
Summa(x, sum); { K MOMEHTY BB30Ba MNPOLEIYPH [IepeMeH-

HOM SUM HMUYero eume He IIPUCBOMIM. 3TO He
CTpallHO, TakK KkKakK HauaJIbHOe 3HaueHMue Iapa-
MeTpa S g paboTh MNPOLEeNypH HeCylleCTBEHHO}
writeln(sum);
end.

IIpu BBI30BE Ipomeayphbl COACPKUMOE MaccuBa X OyJIeT CKOIMPOBAHO B
MaccuB a.l mobanpHas mepeMeHHas SUMHa BpeMs paboThl IPOIEeayphl MPHOO-
peTeT CUHOHUM S. J[pyruMu ClOBaMu, MIPUCBAWBAasl YTO-TO MEPEMEHHON S, MBI
TEM CaMbIM M3MEHSEM U MEPEMEHHYI0 SUM.B uTore mporpamma BBIBEACT CyM-
MY 3JIEMEHTOB BBEJICHHOTO ITOJIb30BaTEJIEM MacCHUBA.

[Tpu nmepenaye MaccuBa yepe3 MmapaMeTp-3HAYCHHE MPOUCXOIUT KOIHUPO-
BaHHE €r0 COJICP)KMMOT0 B HOBBIC suciiku mamsatu. [Ipm paboTe ¢ mMaccuBamu
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00JBIIIOTO pa3Mepa WM MPU HEOOXOIMMOCTH BBI3BIBATH MPOLIEAYPY OYEHb MHO-
ro pa3 3TO MOXET MPUBECTU K OOJBIINM 3aTpaTaM BpeMeHU. UToObl u30exarh
ATOT0, MOKHO TIE€peIaBaTh MacCUBBI Uyepe3 napameTpol-niepeMennbie. [Ipu stom
(aKTHYeCcKOro nepeHoca CoJIep>KMMOro MacCMBOB U3 OJHOW 00JIacTU MaMsTH B
JIPYTYI0 HE TMPOMCXOAMT, U BBI30B MPOLEIYPbl 3aHUMAET MEHBIIE BPEMEHHU.
Jpyrumu cioBamu, pu OOJIBIIOM pa3Mepe MacCuBa MpaBHIIbHEE OYIET 3aroJo-
BOK

procedur e Summa(var a: TMassive; var s:integer);

11.7. PyHKUUN

XKenaeMbiM pe3ynbTaToM padOThl TOANPOrPAMMBI MOXKET OBITH BCETO OJI-
HO 3HaueHue. Tak, Hampumep, ObLIO B IPUMEPE C PACUETOM CYMMBbI AJIIEMEHTOB
MaccuBa. B 3ToM ciydae BMeCTO mpoleayp pasyMHO MCIOJb30BaTh APYTOd BUA
NOANPOTPaMM, & UMEHHO (PYHKIIUU.

IIpumep 8. OyHK1KA, BEIUUCISIONIAS CYMMY CBOUX apTyMEHTOB.

functi on Sum(a, b: real): real;
begi n

Sum :=a+ b;
end;

MpbI BUAUM, YTO CTPYKTYpa (PYHKIMH TOYTH ITOBTOPSET CTPYKTYpPY IPO-
ueaypsl. OTnuyus:

1) Bmecro cioBa procedure murercs ciaoso function;

2) mociie CIUCKa MapaMeTpoB Yepe3 JIBOCTOUME YKa3bIBACTCS THIl 3HAUe-
HUSI, KOTOPOE TMOJIYYHUTCS B pe3ysibTare paboThl QyHKIUH;

3) B Tene (QyHKIMH JOHDKHO MPHUCYTCTBOBATh MPUCBAMBAHHE 3HAYCHWUSI
uaeatudukatopy ¢pynkuu (Sum:=a+b ). Oto u Oyner 3HaYeHHEM (DYHKIIHH.

BbI30B (yHKIIMM U3 TPOrpaMMbl IPOUCXOIUT TAKXKE, KaK U B CIy4ae CO
CTaHIApPTHBIMU (QYHKIMSIMH, TakuM Kak Sqr, sqrt, random, sin,
round wu T.1. IHBIMU clOBaMH, MX 3HAYCHHSI MOXKHO NPUCBAWBAThH IEPEMEH-
HBIM WJIM MCIIOJIb30BaTh MX B BhIpaKeHUsX. Hanpumep, B mporpaMmme Moriu Obl
CTOSITh BBI3OBBI:

X :=sum(2, 2);
z :=sum(X, y);
X = 2*sum(X, y)+1;
z := sqrt(sum(sqr(x), sqr(y)));
z := sum(sum(x, y), 2);
Hu T.II.
C TOYKM 3peHUs CUHTAKCHCA JIOMYCTUM BBI30B (DYHKIIMK O€3 MpHUCBanBa-

HUS €€ 3HAYCHUS KaKoW-HUOyIs mepeMeHHoi. Hampumep, B mporpamMMe Moria
OBl OBITH CTPOUKA

sum(2, 2);
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u Bce. CozmanHoe (pyHKIMEW 3HaUE€HUE B STOM Cllyyae HUKyAa HE 3amUIIETCH.
Ono nonpocty npomnajer. Bnpouem, QpyHKIUS MOXKET caenaTh euie 4To-Huoyab
MOJIE3HOE, HAIPUMEP U3MEHHUTh OJAWH U3 CBOMX NAapaMETPOB-TIEPEMEHHBIX WIH
rJ1I00aJIbHYIO MepeMeHHY10. Tak 4To Takod MpoLeaypOonog00HbI BHI30B MOKET
UMETb CMBICII.

[IpaBuna nepenadn nmapaMeTpoB T€ K€ caMble, UTO U JJIs npouenyp. Tak
7K€ MOYKHO ONMUCHIBATH JJOKAJIbHBIEC IEPEMEHHBIE.

Jlns mpumepa mpuBeAeM (PYHKITUIO, BBIYUCIISIONIYI0 CYMMY 3JIEMEHTOB
BEILIECTBEHHO3HAYHOI'O MaCcCHBA.

Ipumep 9. OyHKIKSA, BEIUUCISIIONIAs CYMMY 3JI€MEHTOB MacCHBa.

const
n = 10;
type
TArray = array [0..n-1] of real;
functi on ArraySum( var a: TArray): real;
var
s: real;
I integer;
begi n
s:=0;
forii=0 ton-1 do
s:=s+ali];
ArraySum:=s;
end;

11.8. Onepexarowee onmcaHue

B rtene xaxnoi mpoueaypsl WM (PYHKIMH MOXET COIEPKAThCsl BBI3OB
JAPYTUX MpoLEayp WK (PYHKIMHA TpU YCIOBHH, YTO OHHM ONMKMCAHBI PaHbIle, YeM
npoueaypa win GyHKIus, X BbI3bIBatomas. OqHaKO €CTh BO3MOXHOCTh BBI3bI-
BaTh U T€ MPOLEAYPHI, KOTOPBIE ONMKMCAHBI IOCIE BbI3bIBAIOWIEH. [J11 3TOr0 HAIO
CKOIIMPOBATh 3aroJIOBOK BBI3BIBAEMOM MOANPOIPAMMBI U Pa3MECTUTH €TI0 BBIIIIE
BCcex onucanuil. Hanpumep:

{ Onepexanmee onmcaume oyHxuum F1 - 3aroJIOBOK 0es Tejia
byHKLIMM}
functi on F(x: real): real;
procedur e P;
var
X: real;
begi n
o q Kakye- TO IOeCTBMS}
{ Brizor oyHxumm F BO3MOXeH Ojaromapsa oIepexanleMy

ONMCAaHUII}
X:=F(x);
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A Kakye- TO HOeCTBM}

end;
{Onmcal—me byuxumm F, Ternepb TeJo OQYHKUUM IIPUCYTCTBY-
eT}
functi on F(x: real): real;
begi n
o q Kakye- TO HOeCTBMS}
F1:=...{ Uro- 7o}
end;

OTO MOXET MOHANIOOUTHCSA, KOT/Ia €CTh JBE HPOLEAYpPHI, BHI3bIBAIOIIHNE
IpYT Apyra, HalpuMep:

pr ocedur e A(n: integer); { ornepexawniee ONMCAHME I[IepPBOMI
MpoLenyps}
pr ocedur e B(n: integer); { ornepexapiee ONMCAaHME BTOPOM
NpoLenyps}
pr ocedur e A(n: integer);{ MoJIHOEe omnMrcaHme npouenyps A}
begi n
writeln(n);
B(n-1);
end;
pr ocedur e B(n: integer);{ [OJIHOE ONMcaHue npouenyps B}
begi n
writeln(n);
I f n<10 then
A(n+2);
end,

[Tponenypa A BbI3bIBaeT npouenypy B, Ta, B cBOI0 odepe/ib, BEI3BIBAET A,
a Ta cHoBa B u T.1. JlaHHAas 11em0YKa BBI30BOB 3aKOHYHUTCS, ITOCKOJIBKY B BBI3bI-
BaeTCs KaXK/bIM pa3 ¢ Ha eIUHUILY OOJIBIIMM 3HaueHueM mapameTpa N. Korma n
nepecranet ObITh MeHbIlie 10, mpouenypa B 3aBepiutcs, He BbI3BAaB A, 4TO T10-
3BOJIUT 3aBEPIIUTHCS U MPOYUM IPOIICAYpPaM B ICITOYKE.

[TonoOHBIN TTpHEM B MpOTrpaMMUPOBAHUHU HA3bIBACTCS pekypcuel. boiee
noJIpoOHO peKypcus OyAeT pacCMOTpPeHa HaMU TO3/IHEE.

11.9. MNpoueAypHbIe TUMNDI

3HaYCHUEM IMEePEMEHHON MPOIEAYPHOIO THIIA SBIISETCSA IPOICAypa WM
¢bynkiusa. Hampumep, B CUTyalluu, KOraa HY)KHO MHOTOKPATHO IMOBTOPATH JIEH-
CTBUSI, COBITAJAIOIINE C TOUHOCTHIO IO 3aMEHBI KAKOT0-TO BBIPAKEHHUS WM He-
O0aBII0r0 HAOOpa OMepaToOpPOB, ITO BEIPAKECHHUE WIIH HAOOP OMEpaTOPOB MOMKHO
nepeaTh B MPOICAypy B KAYeCTBE IMapameTpa MpoIeypPHOTO THIIA.
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JUist 0OBSABIEHUS NPOLEIYPHOrO THIIA HCIOJB3YETCS 3arojioOBOK IPO-
ueaypsl uin GyHkiuu 0e3 ykazanua umenu. Hanpumep:

type
TProcl = procedur e (a, b, c: real; var d: real);
TProc2 = procedure ( var a, b: array of integer);
TProc3 = procedure;{ npouenypa Ge3 mapaMeTpoB}
TFuncl = functi on: real; { byHKLIMa Ge3 mapaMeTpoB}
TFunc2 = function ( var x:array of integer): inte-

ger,

var

Procl: TProcl;
Proc2: TProc2;
Proc3: TProc3;
Funcl: TFuncl;
Func2: TFunc2;

Ecnu B mporpamme onucaHbl IpoUeaypbl WU (PYHKIUU C TOIXOAIIUM
BUJIOM 3arojIOBKa, TO UX MOYKHO MPUCBAMBaTh NEPEMEHHBIM MPOLETYPHOTO THU-
na. Hanpumep, eciau ecTb PyHKIUS € 3ar0JIOBKOM

function ArraySum( var a: array of integer):integer,

BBIYMCJIIAIONIAS CYMMY JIEMEHTOB MAacCHBa, TO B IPOrpamMme JOIYCTHUMO IIPH-
CBAMBAaHHUE:

Func2 := ArraySum ;
ITocne Takoro npucBanBaHust HHCTPYKLUSA
s := Func2(x);

3alUIIeT B MEPEMEHHYI0 S CyMMY JJIeMEHTOB MaccuBa X (hakrtudecku Oyner
BbI3BaHa QyHKIMSA ArraySum).

IIpumep 10. UnTerpupoBanre METOIOM TpaNEIIHii.

PaccMoTpuMm mpumep 3amauu, ri€ MOTYT OBbITh HOJIE3HBI MPOLEAYPHBIE
tunsl. [lycts TpeOyercs co3narh GyHKIHMIO, IPOU3BOIAILYIO YUCICHHOE UHTET-
pupoBaHue 0001 PyHKIIUK OTHOM TEPEMEHHOH, T. €. HAUTHU 3HaYCHHUE

b
| = f(x)dx.

Bocmonbs3yeMcsi Tak Ha3bIBaGMbIM Memodom mpaneyuii. JIJis 3TOr0 WH-
TepBa [a, b] pazoosem Ha N paBHBIX 0Tpe3koB. [IIuprHa Kak10T0 COCTAaBUT

h:E_
N

Kon1p! oTpe3koB OynyT UMeTh KOOPAHMHATHI
X, =a+ilh,i=0.N.
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O1leHUM HHTErpaj Kak CyMMY IUTOINAZEH Tpareluii, MOCTPOSHHBIX Ha OC-
HOBE 3TUX OTpe3koB (puc. 11.1).

y //

f(a+h)

f(a)

a h b X

Puc. 11.1

[Tnomans i-i Mo cueTy Tpaneuu COCTaBUT
f(x)+ f(x
S — (XI ) (XI +l) h.
2
Ornenka uHTErpasa, TakuM o0pas3oM, aaercs Gopmynoin

~ N-1 N-2
=Y s :£—f(a); o), Zf(xi)j[h.
i=1 i=1
OudeBuHO, YeM MEHbIIE BeiuurHa N (deM Ha OoJIbIliee YMCIIO OTPE3KOB
pa3duBaeTCsi MHTEPBAI MHTETPUPOBAHUS), TEM TOUHEE MOJYUUTCS OI[CHKA MHTE-
rpasna.
CocTaBUM KapKac yHUBEPCATbHOU (DYHKIMH, BBIYUCIISIOIICH TaKOW MHTE-
rpat
type
TFunc = function (x: real): real; { NPOLENYPHBI TUI

— QYHKLUMSA OIHOM [NepeMEeHHO}
functi on Example (x: real): real;

{Ta oOyHKLUMA, OT KOTOPOM BHOCJENCTBUM OyIeM OpaTb WH-

TerpaJs}

begi n

Example := sin(x);

end;

functi on Integral(a, b: real; f: TFunc): real;

begi n

{ peanuzauus wMeToma Tpaneuuyt C MCHIOJb30BAHUEM

dyuxumm f, [IepenaHHOM Yepes IapaMeTp Opolenyp-
HOTO TuIa}

end;

90



{ Hauano oCHOBHOM NpPOTPaMMbI}

begi n
Int:=Integral(0, Pi, Example); { BEI3OB OyHKUMU IN-
tegaL roe B KadvecTBe IlapaMeTpa IependaHa
byuxuma Example, sBuumcnswomas cunayc}
end.

Bmecto Examplemorina 661 cTosITh IpOM3BOJIbHAS (DYHKIIHSI, ONIMCAHHAS B
porpamme.

HernocpencTBeHHY0 peanu3alyio METoAa Tpareluuid BBITOJIHUTE Camo-
CTOSITENIBHO.

11.10. NpaBunbHOe cocTaBrneHue 3aroyioBKOB npoueayp
M PyHKLMN

Xopolio HamucaHHas MOJINpOTrpaMma J0JDKHA ObITh MaKCUMaJIbHO He3a-
BHUCHMA OT OCTAJILHOUM MporpaMMebl. JIjist 7TOro B HEl HE TOKHO OBITH OOpaire-
HAW K TJI00QNIbHBIM IIEPEMEHHBIM, a BCIO HEOOXOAUMYI0 HH(OpMAIIO OHA
JTOJDKHA IIOJy4YaTh M OTAaBaTh depe3 mapameTpbl. CocTaBieHHE 3arojIOBKOB
(T. €., MO CyTH, BEIOOp TOrO, YTO CIEaTh IapaMeTpaMH), TaKUM 00pa3oM, Tpe-
OyeT MOHMMaHWs, KaKve JaHHBbIe HEOOXOIUMBI JJIsl pemieHus oGopmisieMoil B
BUJIC TIOJIPOrpaMMBbI MMOA3aaun (BXOJHBIC JaHHBIE) H B KAKOM BHUJC JIydIIe
BCETO MPEJICTABUTh PE3yiIbTaT (BBIXOIHBIC TAHHBIC).

[Tpocreiimuii mpumep: TpeOyeTcss BO3BECTH YUCIIO B kBajpaT. Kakue nan-
HBIE JJIS1 3TOT0 HeoO0Xx0auMbI? HeoO6Xo1uMo camo 4Kuciio, KoTopoe 0yaemM BO3BO-
IUTh, ¥ Bce. UTo Oynet Ha BhixoAe? OnsaTh K€ OJTHO YMCIIO — KBaJpaT TOTO, YTO
Ha BXojie. JlaHHbIE Ha BXOJie JOJDKHBI OBITh IMapaMeTpaMH MPOLEAYPhl WM
byHKIMu (Kak MpaBuiio, apaMeTpaMu-3HaueHUsIMHU). BbIXOIHbBIC JaHHBIC HEO00-
XOJIUMO 3aMKCHIBATh B MapamMeTphI-NIepeMeHHbIe UK B 3HaueHue pyHkiuu. Co-
OTBETCTBEHHO €CTh CJICAYIONIME BAPUAHTHI HAMMCAHUS TOIIPOTPAMM I pe-
IICHUS 3TOM 3aJ1a4H:

pr ocedur e NewSqrl(x: real; var x2: real);
{Bxomuble maHHHE NepemanTcd uYepes NapaMeTp- 3HaueHue X,
pesyJibTaT SanMuCHBAETCH B IapaMeTp- NepeMeHHY X2}

begi n
X2:=X*X;
end;

functi on NewSqr2(x: real): real;
{ BxonmHele maHHBIE [EepenanTcd uYepes IapaMeTp- 3HaueHue X,
pes3yJbTaT 3allMMCHBaeTCd B 3HAUYEHUE @yHKuMM}
begi n
NewSqr2:=x*x;
end;

procedur e NewSqr3( var x: real);
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{OmHa m Ta xe mnepeMeHHas CJYXUT IJI9 XPAHEHMS BXOIHBIX
M BBIXOIIHBIX ,I[aHHbIX}
begi n
XI=X*X;
end;

[TycTh ecTh 1BE EPEMEHHBIE!
a, b: real;

3anmcarh B IEPEeMEHHYIO D KBajapaT IepeMEeHHOM a ¢ TIOMOIIBIO TTOKa3aH-
HBIX BBIIIE MPOIEAYP U QYHKIIUNA MOKHO CIEAYIOMUMH CTIOCOOAMMU!

NewSqrl(a, b);
b:=NewSqr2(a);

b:=a;
NewSqr3(b);

HekoTopble CTyIEHTHI MOMEMIAIOT B 3aroJIOBOK OIMCAHUS BCEX MEPEMECH-
HBIX, KOTOPhIC UM TPEOYIOTCS BHYTPH MPOICAYPHI, IBHO MyTas Ha3HA4YCHHE T1a-
paMeTpOB M JIOKAJIbHBIX NTepeMeHHbIX. Tak aeaaTh HeJib3s!

Urak:

1) [MapameTpaMu AOKHBI OBITH TOJBKO BXOJHBIC WJIM BBIXOJHBIC JaH-
HBIC.

2) Bce nmepemeHHbIe, 3HaUEHHE KOTOPBIX HEM3BECTHO HJIM HECYIICCTBEH-
HO B MOMCHT HayaJia pa0dOThl IPOIEAYPhl M 3HAYCHHUS KOTOPHIX HE BaXKHBI ITOCJIE
OKOHYAHHMS pa0OThI, JOKHBI OBITh JJOKAJIbHBIMH IIEPEMEHHBIMU.

Ilpumep: bynkmus s pacdera pakropuana. UTo JODKHO OBITh Ha BXO-
ne? Ilenoe yucino, pakropuans KOTOPOro XOTHM IOACYUTATh. UTO Ha BBIXOAC?
3Hadenne (akTopuaga — TOXE IeJI0€ YUCI0. TakuM 00pa3oM, 3aroJioBOK OyaeT
BBITJISIETH TaK:

f unct i on Factorial(n: integer): integer;

IIpu pacuere moTpedyercss mepeMeHHas-CUETUHK IIMKJIA, a TakXKe Iepe-
MEHHasi, B KOTOpOH Oy/IeT HaKaruIMBaThCsl IPOU3BEICHUE, HO OHM JIOJIKHBI OBIThH
JIOKJIbHBIMH MIEPEMEHHBIMU.

Teneps nmapa cJioB, IOYEMY TaK BaXKHO MPABUIILHO COCTABIIATH 3ar0JIOBKH,
onpenaessis GopMar JaHHBIX Ha BXOJE W BbIxoje. Kak yke roBopuiock, paspa-
00TKa JF000# CIIOKHOM IpOorpaMMbl TpeOyeT pa30ueHUs 3aa4d Ha M0/13a0a9H,
pelieHre KOTophiX oopmMirseTcs B BUAE mporeayp nind GpyHknuid. Jlamee mpo-
TPAaMMHUCT COCPEIOTOUYMBAECTCS Ha PEIICHUM OTACIBHOW Mnoa3aaadyu. HoBuukam
OBIBacT TPYJHO 3TO CHeJIaTh — HAYMHACIIL PeIlaTh OAHY I0/A3a7ady, OKas3bIBa-
€TCs, YTO JUIS 3TOT0 TpeOyeTcs pemuTh APYryio, MOTOM TPEThIO U T.A. Tak H
MBITAKOTCS PEMIUTh 3a/1a4y LIEJIUKOM, YTO, HAUMHASL C OIPEICICHHOTO YPOBHS
CJIOKHOCTH, IPOCTO HEBO3MOXKHO.

Beixon w3 aTou cutyanuu cienyromui. Ecnu, pemas onHy 3amady, Bbl
BUJIUTE, YTO TPeOyeTCs pelIUTh MoA3aaady, HEOOXOAUMO OIpeAeiInTh, KaKkue
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JAHHBIC JJII OTOTO HEOOXOAMMBI U Kakue OymyT SIBISTHCS PE3yJIbTATOM pacue-
TOB. 3aTeéM Bbl MOXETE COCTABUThH 3arojIOBOK MpPOLEAYphl WM (YHKIUH, pe-
maronien noasanady. FMimes 3aroioBok, MOKHO OTJIOXKWUTh HAIMCAHUE TEJIa MO-
porpaMMbl Ha TIOTOM, a B MIPOTPaMMy BCTaBUTh BBI30B MPOILEAYPHI WK (DYHK-
MU Tak, OyJTO OHA YK€ HamucaHa. B pesynbTare Bbl periaeTe OCHOBHYIO 3aja-
4y, HE OTBJIEKAACh Ha BO3ZHUKAIOIIIKUE IO X0y MO3adauH.

[Tocnenguuit Bompoc. Mmeercs noazamava. Uto nucars, NpoUeaypy WU
byHkuuo? OYHKIUSA MUIIETCS TOTJa, KOIJa pe3yiabTaT HMMEET IpOoCcToi (He
CTPYKTYpHBIH) THII, T. €. HE SIBJISIETCS MacCHBOM (a Takxe (paiiyiom, 3aImuchio,
KJIACCOM HJIM MHO>KeCTBOM). KpoMe Toro, Bo3aMOKeH BapHaHT, KOI/Ia 4acTh BbI-
XOJHBIX JaHHBIX NIEPEIACTCS Yepe3 mapaMeTphl, a YaCTh 3alIUCHIBACTCS B 3HAYE-
HUE (YHKIIUH.

3amaya 1 OnummTe BElECTBEHHO3HAYHBIM MAaCCUB U BELIECTBEHHYIO NEpe-
MEHHYI0, HAMUIIMTE 3aroJIOBOK MOANPOTPAMMBI, TMOACUYUTHIBAIOMIMN CyMMY
AJIEMEHTOB MacCUBa, U €€ BbI30B C KCIOJIb30BAHHEM OIMCAHHBIX BaMHU Iepe-
MEHHBIX.

Pemienue:

3amaeM 00s3aTeIbHBIC BOMPOCHI:

1) Yro Ha Bxome?
Maccus.

2) Uro Ha BBIXOIE?
CyMMa 3JIEMEHTOB — OJIHO 4YMCII0. BXOAHbIE JaHHBIC MepeAarM udepe3 Iapa-
METp, BBIXOJIHBIC 3alUIIeM B 3HaueHue (pyHKIuu. [IpaBUIbHBIA OTBET K 3a7aue
BBITJISIIUT TaK.

const
n = 10;

var
a array [0..n-1] of real;
s: real;

function Sum(var x: array of real): real,

s:=Sum(a);
He 6yner ommbkoit u ohopmiieHre OANPOTPaMMEI B BHJIE TIPOIEAYPHI C
3alMChIO pe3yJibTaTa B IapaMeTp-NepPEMEHHYIO.

procedure Sum(var x: array of real var s: real);

éﬁm(a, S);

3agaya 2. HanumuTe 3arosioBOK MOANPOTpPaMMBI ISl HAXOXACHUS CYMMBbI
JJIEMEHTOB MAacCHUBA, UHJEKCHl KOTOPBIX JIeXKAT B 3aJaHHOM JauanasoHe. Hamu-
IIMUTE TAKXKE€ BBI30B 3TOM MOANPOTrpaMMbl, OMHUCAB HEOOXOIUMBIE ISl 3TOTO
IIEPEMEHHBIE.
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Pemienue:

3amaem 00s3aTeIbHBIE BOPOCHI:

1) Yto Ha Bxoze?
Ha Bxone o0s3aTennbHO MaccuB, TpeOyeTcsl TakKe 3a/1aTh JUara30H HHJIEKCOB.
JlJis 5TOTO MO’KHO CKa3aTh, HAUMHAS C KAKOTO W MO0 KaKOW MHIEKC OyaeM CyM-
MHUPOBATh (T. €. 3a/1aTh JIBa IEJIbIX YHCIIA).

2) Uto Ha BbIXO/1E?
Ecnu ynmactcst mojacuuTaTth CyMMY, TO Ha BBIXOZIE CyMMa 3JIEMEHTOB (T. €. Yuc-
710). OgHAKO HETUIIHUM OYAET CAeNaTh <GalluTy OT Jypaka». UTto eciim B mMac-
cuBe 10 smemeHTOB, a mMpu BBI3OBE TpeOyeTcs MOACYUTATH CymMMy ¢ 1-ro mo
20417 [IpeaynpeuTh, 9YTO TaKOE HEBO3MOXHO U DJIEMEHTOB C TAKUMHU MHJIEKCa-
MH HET, MOYKHO C IIOMOIIbIO TIepeMeHHoM-(iara (cMm. maparpad 7.1) —moruue-
CKOW TIepeMEHHOH, KOTOpas paBHa true, ecnu Bce B mopsake, wim false, ecnn
pacder HeBO3MOXKeH. TakuM 00pa3oM, Ha BBIXOJI€ BEIIECTBEHHOE YUCIIO U JIOTH-
4EeCKOE 3HAUCHUE.

OTBeT: mpaBWJIBHBIX BapHaHTOB Macca. Hampumep, opopmisiem pemieHue
B BUjie QYHKIIUU

const
n=10;
var
a array [0..n-1] of real;
s: real;
nl, n2: integer;
f: boolean;

function Sum(var x: array of real; nl, n2: integer;
var flag: boolean): real;

{ Buzor dyuxuum}
s:=Sum(a, nl, n2, f);

Jlpyrou npaBuJIbHbIM BApUAHT:

function Sum(var x: array of real; nl, n2: integer;
var s: real): boolean;

f:=Sum(a, n1, n2, s);
Eme npaBribHBINM BapUaHT:

procedure Sum(var x: array of real; nl, n2: integer;
var s:real; var f:. boolean);

Sum(a, n1, n2, s, f);

3agaua 3. Co3naTh NOANPOrpaMMy, YBEJIMUUBAIOULYIO BCE 3JIEMEHTHI MAaCCUBA B
JIBa pasa.
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O06s13aTeNbHBIE BOIIPOCHI.
Yrto Ha BXO1e?
Maccus.
Yrto Ha BRIXOAE?
Takoii )xe MaccuB, yBEeJIMUEHHBIN B 2 pa3a.

OrtBert:
const
n = 10;
var
a array [0..n-1] of real;

procedur e Double( var x: array of real)

Double(a);

31eCh OIMH M TOT K€ MACCUB X UCIOJb3YETCsS KaK BXOJHAs W BBIXOJHAS Iepe-
MECHHBIE.
E1e npaBuiibHbIN BapUAHT:

const
n = 10;
var
a, b: array [0..n-1] of real;

procedur e Double(x: array of real; var y. array of
real);

Double(a, a);
Crenyrouyii BApUAHT BbI30BA HE «TIOPTUT» UCXOJIHBIM MACCHB:
Double(a, b);

Saz[amm Ha COCTABJICHHUC 3aroJIOBKOB

|. Hanuwume 3a20108Ku noonpozpamm O0as peuieHusi npeoCcmasileHHblX
HUdCe 3a0ay. 3anuwiume marxdice 81308 SMUX NOONPOSPAMM 8 OCHOBHOLU NpO-
epamme, Onucas Heobxooumsle 0l Imo2o nepementvle (6ce no anaiocuu ¢ npu-
sedenHbiMU sbiuie npumepamu). Ecau ecmov 6o3moocnocmo ogpopmume noonpo-
2pammy u Kak npoyeoypy, u Kax oyHKyuio, sanuwume omeem 8 000ux eapuan-
max.

1) Haxoxzaenue hakropuaa.

2) Bo3BejieHue BELIECTBEHHOTO YKCIIA B IIEIYIO CTEIICHb.

3) Pacuer cpeanero apuMeTHYECKOro 3JICMEHTOB MAaCCHBA.

4) TlepecTtaHOBKa 3JIEMEHTOB MacCHBa B 0OpAaTHOM IOPSIJIKE.

5) HaxoxJeHue MaKCUMaJIBHOTO 3JIEMEHTA YHCIOBOTO MacCHBa.

6) HaxoxneHue nHIEKCa MAaKCHUMAaIbHOTO JIEMEHTa MacCHBa.
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7) HaxoxneHue WHIEKCa MAaKCUMAJIbHOTO DJIEMEHTA CPEIM MOCICTHUX N
AJIIEMEHTOB MAaCCHBA.

8) HaxokIneHne HMHIEKCA MaKCUMAJIbHOI'O JJIEMEHTA CPEAM IMEPBBIX N
AJIIEMEHTOB MAaCCHBA.

9) HaxokIeHue pacCTOSHHSI MEX1y TOYKaMH B MHOTOMEPHOM ITPOCTPaH-
CTBE.

10) HaxoxaeHre MOyJIst BEKTOpa.

11) HaxoxeHrne CKaIsIpHOTO TPOU3BEICHUS.

12) Haxox1eHre CyMMBI JIBYX BEKTOPOB.

13) HaxoxieHre BEKTOPHOTO MPOM3BECHUS JIBYX BEKTOpPOB. BekTopHOE
MIPOU3BEIICHUE MOXKET OBITh PACCUUTAHO TOJBKO JUIsl 3-MEPHBIX BEKTOpOB. Ecim
BEKTOp HE 3-MEpHBIN, mepenaBaiite WHOOPMAIUIO O HEBO3MOXHOCTH pacyeTa
yepe3 GI1aroByro MepeMeHHYIO.

14) HaxoxaeHHUEe CMEIIAaHHOTO MPOU3BEICHHMSI.

15) HaxosxaeHrue CyMMBbI IBYX KOMIUICKCHBIX YHCEIL.

16) HaxoxaeHue yriia MeKIy ABYMsI BEKTOPaMH.

17) BeruuciieHue rUmoTeHy3bl 10 U3BECTHBIM KaTETaM.

18) B omHoM MaccuBe conepikaTcst paMuiInm, B IPYroM — JaThl POKICHUS
COOTBETCTBYIOIIMX Jtojed. Halitu o pamuiiuu ros posxxaeHusl.

19) Ilpn HayM4MK TEX *KE MACCHBOB, YTO W B HPEAbIAYIICH 3amaye, y3-
HaTh, CKOJIBKO YEJIOBEK POJIUIIOCH B 3aJJAHHOM TOJY.

20) [Ipu HamuuMM TEX K€ MAaCCHUBOB paciiedyarath (aMUINH BCEX JIIOJIEH,
BO3pACT KOTOPHIX JISKHUT B 3aJJaHHOM JIMAITa30HE.

II. Ilpuoymaiime 3a0auy, 05 peuieHus KOmopot nompedyomcs noOnpo-
cpammasl Cco Cﬂec)yiou;umu 3a207108KAMU.
procedur e P1(a, b: integer);
procedur e P2( var a, b: real);
pr ocedur e P3(a, b: real; var c: real);
functi on F4(x: real): real,
functi on F5(x: real): integer;
functi on F6(x, y: real): boolean;
functionF7(x: array of real): real;

procedure P8(x, V: array of real; var z: array of
real);

function F9( var s: array of string; var x. array of
integer; z: integer; var flag: boolean): integer;

function F10( var sl, s2: array of string; var n:. in-

teger): boolean;

11.11. Moaynu

Pa3zpaboTka GonbImx mporpaMM HEBO3MOKHA 0€3 MX CTPYKTYPHUPOBAHUS.
[lepBbIM mIaroM B 3TOM HAmMpaBJICHUH OBLIIO UCIOJIB30BAaHUE MPOTIEAYDP U (PyHK-
IIUi, B KOTOPHIE MOKHO MOMENIATh PEMICHHs OTACIbHBIX moa3anad. [Ipu stom
Y4acTh MPOTPAMMBI U HEOOXOMUMBIE JIJIsi €€ PabOThI TePEMEHHBIC BBIJEISIIOTCS B
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HE3aBUCHMBIN (10 KpaiiHel Mepe, K 3TOMY CIEeAyeT CTPEMHUTHCS) OT TJIABHOU
nporpaMmmal 010K — noanporpammy. CaeayronuM IIaroM B CTPYKTYPHUPOBAHUM
SABJISIETCS 0OBbEIMHEHUE JIOTUYECKH CBS3aHHBIX MOAMNPOrpaMM, a TaKXKe THUIIOB,
MEPEMEHHBIX U KOHCTAHT B OOIIYIO CTPYKTYPY — MOJYJIb.

Mopynb — 3TO OTHeNbHBINA (aiii, cofaepKaluil OMMcaHue KOHCTAHT, TH-
OB, IEPEMEHHBIX, Mponeayp u GyHkiui. ['1aBHas mporpaMma MOXKET HCIOJIb-
30BaTh MOAYJIb, IIPH 3TOM OMMCAHHBIE B MOJYJI€ KOHCTAHTHI, TUIIBI U NIE€PEMEH-
HBIC CTAHOBSTCS TJIOOATBHBIMHU ISl IPOTPAMMBI, a TPOIEAYPHl U (PYHKIIUA —
JIOCTYITHBIMU JJIS1 BBI30BA.

YT00BI MOAKIIFOYUTH MOJTYJIb K IIPOrpaMMe, HCIIOJIB3YETCS KII0UEBOE CII0-
BO USES (KMCIoNb3yeT), MOCAe Yero MACT IEPEUHCICHUE MMEH HCIOJIb3YEeMBIX
MporpaMMoil MOJTyJiel. DTO MOJKIIOUEHUE PACIOJIaraeTCs B pasjielie ONUCaHui
IIPOrpaMMBbl, TPAJIUIIMOHHO B caMOM €ro Havaie. Hampumep:

programP1,;

uses { Kimouepoe CJIOBO, HauMHaKIEEe [NONKJIOUEHME MOIyJiel}
Modull, Modul2; { repeunciieHue UMMEeH MOIyJiei}

var

< um T. 0>

Monynb co3naercs B OTACIbHOM Paseaiiiie 1 uMeeT CIeAYIOIIY0 CTPYK-

Typy:
Unit < Mma mMmonmyna>;

I nterface
< HUHTepbercHasd 4YacTb>
I npl enment ati on
< PeanmszalLumsa MM MKCIOJIHAEMad YacTb>

begi n
< NHnuumpymoumad yJYacTb>
end.

Wmst Moysist mpoM3BOJIbHOE, HO TOJDKHO COBITAJATh C MMEHEM Pasdaiina,
A€ MOJIYJIb XPAHUTCS.

B unTepdeticHoit yacTu pacrnosiaraeTcsi ONMcaHue KOHCTAHT, THIIOB U TIe-
PEMEHHBIX, KOTOPBIE OYIyT JOCTYITHBI TJIaBHOM MporpamMMe MOcie MOIKITIoue-
HUS MOAYJISI. 37IeCh TaK)Ke pacriojiaratoTcs 3arojioBKH (TOJBKO 3arojIOBKH, O€3
TEJT) Mpoleayp ¥ QYHKIHMA, TOCTYIHBIX TIIaBHOHM mporpamme. [10THOCTBIO TIpo-
Heaypbl U (PYHKIIMM MPOMMCHIBAIOTCS B UCIOJIHAEMOW 4YacTh. TaM K€ MOTryT
OBITH ONMCAaHbl KOHCTAHTBI, TUIIBI U TIEPEMEHHbIE, KOTOpbIE OYAYyT I100aIbHBIMU
JUIL MOJZyJIsl, HO HE JOCTYIIHBI B I'JJaBHOM mporpamme. Takxke B UCIOJIHAEMOU
YaCTH MOKET pacrioiararbCs ONMUCaHue Ipoueayp U GyHKIUN, 3ar0J0BKH KOTO-
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pBIX HE MOMEIIeHbI B HHTepQeiicHy0 YacTh. OHU JOCTYIHBI IS BBI30Ba JPY-
T'MMHU TPOLEAYPaMU U (YHKIUSIMH MOJYJIA, HO HE JOCTYIHBI B IVIABHOW TPO-
rpamme.

U unTepdeiicHas, u UCIONHIEMAas: YacTh MOTYT COJICPIKATh TOIKITFOUCHUES
JIPYTUX MOOYJIEH.

B uwHHMIMUpYIOIIEH YacTH pacloyiaraloTCs OINEpaTopbl, KOTOPbIC OYAyT
BBIMOJIHEHBI TTPU MOJKIOYCHUN MOJYJIS K TJIABHOW ITpOrpamme, T. €. elle JI0 TO-
ro, Kak HaYHYT BBIMOJIHATHCS ONEPATOpPhl TJIaBHOM mporpammbl. Hampumep, B
WHUIUUPYIONICH YacTHU 4acTO PACIONaraioT MPUCBaWBaHHE HAYAJbHBIX 3HAYe-
HUI IepeMEeHHBIM. VHUIIMUPYOIIasi 4acTh MOXKET OTCYTCTBOBATh.

Ecim BBI pabotaere B cpeae Turbo Pascalro mocie toro xak paseaiin
MOJIyJISl CO3/IaH, €ro CIeyeT OTKOMITUIMPOBATh. DTO JENAeTCsl Ha)KaTHEeM Kiia-
Butm F9.B pesynbrate Oyzaer coznan ¢aiin ¢ pacmmpenuem tpu (Turbo Pascal
Unit), koTopblit pakTryecku U OyAeT MOJKITI0UAThCS K IPOrpamMmme.

[Mepekimovasch ¢ HaMCaHWsI MOIYJISl HA HAITMCAHWE OCHOBHOM MpOrpaM-
MBI, 0053aTEILHO COXPaHUTECh. ECIM 3TOro He caenaTth, K mporpamme Oyier
MOJIKJIFOUCH TOCIICIHUIA COXPaHEHHBI BapUaHT MOIYJs 0e3 OKOHYATEIbHBIX
BHECCHHBIX BAMH W3MCHEHHIA.

11.12. Xopowui CTUMb NpU HanMcaHuu npoueanyp U PyHKLUN

[Tox cTwiem B TPOrpaMMHUPOBAHHMH TIOJIpa3yMEBAIOTCS He(OpMaabHBIC
npaBujia HalMCAHUsI U OPOPMIIEHUSI IPOrPAMM, HApYILIEHUE KOTOPBIX JAOMYCTH-
MO, HO, KaK MOKa3aJl MHOTOJICTHUH OIBIT, KpalHE HEXKENATeNIbHO. be3 cepbe3Houn
Ha TO MPUYUHBI JIe]aTh 3TOTO HE CIEeayeT.

Wrak, pu pabore ¢ npoueaypamMd U QyHKIUIMUA HEOOXOIUMO MpUAEP-
YKUBATHCS CIIETYIONINX MMPABUIL

1) Jlorndecku 3aMKHYTBIC KYCKH MPOTPaMMBI clienyeT 0OpMIISTh B BUJIC
nporenyp U GyHKIWN, JaKe €CIM He MPEANOoJaraeTcs BBIOJHITH 3aKITI0UYCH-
HbIC B HUX UHCTPYKIIMU 00JIee OJTHOTO pa3a.

Ha Oynymiee: ¢ 3Toro MOMEHTa TIpU PEMICHUN KaKIOW 3a7a4d XOTs Obl
4acTh MPOTPAMMBI JOJKHA OBITH 0()OPMIIEHA B BHJIE MIPOTICAYPHI MU (QYHKITUU.

2) Eciin 3HaueHne nepeMeHHOM UCTIOIb3yeTC s IPU pacueTax BHYTPH MOI-
IPOrpaMMbI, HO HE TpeOyeTcs 3a ee mpeeiamMu, CIIeyeT ejaTh €€ JIOKATbLHOM.

3) Ilpenpinymiee MpaBWIO MOXHO PACHIMPUTL. HEOOXOJMMO H30eraTh
BCAKOT0o oOpalieHusi BHyTpU MPOLEAYyp K INI00adbHbIM MepeMeHHbIM. Bech 00-
MEH JIaHHBIMU C TJIABHOW MPOrpaMMOM JTOJKEH MPOU3BOAMUTHCS YEpe3 MmapaMer-
poI u/vau 3HadeHus (s QyHKIU).

CrnenoBaHue 3TOMY MPABUITY MO3BOJIUT CO37aBaTh MOANPOTpaMMBbI, pabo-
TOCIIOCOOHOCTh KOTOPBIX HE 3aBUCUT OT OCTaJbHOM Iporpammbl. Takue moj-
IpOrpaMMbl MOKHO CIOKOHWHO TMEPEHOCUTh U3 OJHOM MpOrpamMMbl B JIPYTYIO.
Onu He HAYHYT paboTaTh HEMPABUILHO TOCIE BHECEHHSI TOMPABOK B TJIABHYIO
IpOrpamMMy WU APYTHE MOAIPOTPAMMBI.
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4) Bce mepeMeHHbIe-CYETYHMKH IHUKJIOB, MCIOJb3yeMble B IOJIIPO-
rpaMmax, A0JKHBI ObITh JIOKAJIbHBIMH NepeMeHHbIMH. B mpuHIumne 3to
IPaBUJIO CIAEAYET U3 IBYX MPEIbIIYIIHNX, HO OHO OYEHb Ba)KHO.

5) Ecnu ofHUM U3 mapaMeTpoB SBIISETCS MacCHB OOJIBIIIOTO pa3Mepa, ero
CIIeyeT CJAeNIaTh MapaMeTpPOM-TIEPEMEHHOM. DTO PKOHOMHUT IMaMsATh, a OOpaile-
HUE K MMOANPOrpaMMe 3aHUMAET MEHBIIIE BPEMEHHU.

6) [Ipu HamucaHUM 3aroJIOBKOB B CIHCKE (DOpPMalIbHBIX IMapaMeTpOB pe-
KOMEHJIYeTCSI CTaBUTh IPOOEIbl MOCe 3amsaThix (€CIIM €CTh IEePEUYUCIICHHE
UACHTU(HUKATOPOB Yepe3 3alATyr0), IBOCTOUHM (TIepel MMEHEM THIIa) U TOCIIe
CHMBOJIa TOYKa C 3amsaToi (eciu eCTh mapaMeTphl pa3HbIX TUIOB). Tarkke He
IIOMEIIIAET CTaBHTh MPOOE]I MEKAy (PaKTUUSCKUMHM IapaMeTpaMH IPH BBI30BE
pOIeAYPHI WK PYHKIHH. B pe3ynbrare mporpaMMbl OYAyT JIyYIle CMOTPETHCS
1 JIerye YUTaThCH.

7) NmeHa nporieaypam U PyHKIMSIM PEKOMEHIYETCs JaBaTh TaKHe, KOTO-
pbI€ KaK-TO CBSI3aHBI C BBHINOJHACMBIMH MU JIeHCTBHSIMHU. VIHBIMU CllOBaMH,
Proclu Funcl —ato, kak mpaBuiio, mioxue uMeHa. HopManbHOoe uMs umeeT
TUTHHY 5 — 15CHMBOJIOB — HE CTOUT JICHUTHCS MJIM SKOHOMHUTB MECTO.

Kountpoabnasi padora 10

1. HanmummmTe 3arojIOBKH CIAEAYIOMHUX MOAMPOTPAMM:

a) TPOICIYypPbl, UMCIOMIEH OJMH IEJIOYUCIICHHBIM MapaMeTp-3HaAYCHUES |
OJIMH BEIIECTBEHHBIN MapamMeTp-TIepeMEHHYIO;

0) mpoueaypbl, UMEIOIICH JBa BEIICCTBEHHBIX IMapaMeTpa-lnepeMeHHbIX;

B) (byHKIIMHM, MMEIONICH JBa IEJIOYMCICHHBIX apryMEHTa W MPUHUMAIO-
IICH BEIECTBCHHBIC 3HAYCHMS.

2. Yto BBIBEACT Mporpamma’?

var
I iInteger;
pr ocedur e Hello(n: integer);
var
I iInteger;
begi n
forii=1 ton do
write('Hello_");
writeln;
end;

begi n
Hello(5);
forii=1 to3 do
Hello(i-1);
Hello(3);
end.

3. Uto BbIBEAET MpOrpamma’?
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var

a, b: integer; { TnobasbHeEe MepeMeHHbe}
procedur e P1(a, b: integer);
begi n

a:=a+1;

b:=2*b+1;

writeln(a-b);
end;
procedur e P2( var a, b: integer);
begi n

a.=at+l;

b:=2*b+1;

writeln(a-b);
end;
procedur e P3( var a:integer; b: integer);
begi n

a:=a+1;

b:=2*b+1;

writeln(a-b);
end;
pr ocedur e P4(a: integer; var b: integer);
begi n

a.=at+l;

b:=2*b+1;

writeln(a-b);
end;
begi n

a:=1;

b:=1;

Pl(a, b);

P1(b, a);

Pl(a, a);

P1(2*b, b-a);

Pl(a+l, a-1);

Pl(a+1, 5);

P1(0, 0);

P1(100, 100);

writeln(a, b);

P2(a, b);

P2(b, a);

P2(a, a);

P2(b, b);

writeln(a, b);

P3(a, b);

P3(b, a);
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P3(a, a);
P3(b, b);
P3(a, at+l);
P3(b, a+l);
writeln(a, b);
P4(a, b);
P4(b, a);
P4(a, a);
P4(b, b);
P4(a+1, b);
writeln(a, b);
end.

4.Yro BIBEET Mporpamma?

const
n=>y5;
type
TIntArray =
var
X: TIntArray;
I iInteger;
procedur e P( var x: TintAray;
var

array [0..n-1]

I iInteger;
begi n
m :=0;
forii=1 ton-1 do
i T X[i] >x[m] t hen
m:=1i;
end;
begi n
foriz=0 ton-1 do
X[i]:=(@1+1) mod 3;
foriz=0 ton-1 do
begi n
P(x, m);
X[m]:=0;
end;
foriz=1 ton do
writeln(X[i]);
end.

5. Yto BBIBEACT Mporpamma’?

const
n=>5;
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type

TIntArray = array [0..n-1]
var

X, y: TIntArray;

I integer;
procedure Fill(  var x: TintArray);
var

I iInteger;
begi n
foriz=0 ton-1 do
X[i] =1+ 1;
end;

procedur e P( var x,y: TintArray);
var
I integer;
begi n
forii=0 ton-1 do
begi n
yli] :=yli] + 1;
X[i] := X[i] + y[n-i+1];
end;
end;
begi n
Fill(x);
Fill(y);
P(X, y);

P(y, x);
for i:=0 ton-1 do

writeln(X[i]);
end.

6. Uto BBIBEACT Mporpamma’?

var
X, Y, Z: integer;

procedur e Step( var X, Yy: integer);
begi n

i f x>y then

X:=X-Yy

el se

y=Yy-X
end;
functi on Nod(x, y: integer): integer;
begi n

whilex<>y do

Step(x, y);
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Nod:=x;
end;
begi n

X:=9;

y:=27;

Z2.=3;

writeIn(Nod(Nod(x, y), 2));
end.

3ananme 11.1Ipouexypsl u GpyHKUMHU

Ilpocmeniwue npoyedypwi

1. Cosnaiite mporeaypy, neyaTarmllyr Ha dkpane cioBo Hello, u mpo-
rpaMMy, KOTOpas ¢ ee moMolIpio HanedaraeT ciioBo Hello 10 pas.

JlokanvHvie nepemeHHble

2. Cospmaiite mporenypy, KOTopas BHIBOJUT B OJIHY CTpOKy ciioBo Hello
5 pa3. OcyiecTBUTE 3TO ¢ MOMOIIBIO IUKIA. [lepeMeHHy0-CUeTUrK IUKIa Clie-
Jaiite JokanbHOM. C MOMOIIBI0 JaHHOW MPOIEAYPHI BEIBEAUTE S TAKUX CTPOK.

Iapamempwi npoyedyp

3. Cospaiite mpoueaypy, mnedararomiyto cioBo Hello 3amannoe ymcio
pa3. KonmnuecTBo pa3 nepegaBaite B IpoLeAypy Kak napaMeTp-3HAUYCHUE.

4. Co3zpaiite npoueaypy, YBEJIWUYMBAIOUIYIO 3HAYEHHWE MEPEMEHHON Ha
CIMHUILY .

5. Co3zpaiite poreaypy, MEHSIONIYIO0 3HAUCHHUS ABYX MEPEMEHHBIX MecC-
TaMH.

6. Co3maiiTe mpoleaypy, pacnoiararollylo [Ba YUCiIa MO BO3PACTAHHIO.
Ha Bxozie 0OHa JOJKHA MOTyYaTh JIBE TIEpEMEHHBIC, U €CITU TepBasi OOJIbIIIe BTO-
pOii, TO 3HAYEHHUS JOJDKHBI MOMEHITHCS MecTamMu. Omnepamnuio MepecTaHOBKU
BBITIOJTHSNATE, 0Oparasce K nmporemype 1.

7. CosznmaiiTe mpoueaypy, yrnopsaourBaIoOlyl0 TpH YHCJa MO BO3pacTa-
Huto. CpaBHEeHUH B HEH He mMpoBoanuTe. BmecTo 3Toro obparmaitech K Mporeay-
pe U3 IPEABIAYIIEro 3aTaHHs.

8. CozpmaiiTe mpoueaypy, KoTopas mapy IMocjieoBaTeIbHbIX qncen Du-
OoHauuu mpeoOpa3yeT B cleayloulyto napy. MHbIME cloBaMH, €ciii Ha BXOE
JIaHbI 3JIEMEHTHI ¢ HoMepamu (N—1)u N, To mporeaypa JA0KHA B TE XKe Tepe-
MEHHBIC 3aIucaTh 3JEMEeHThI ¢ HoMepamu N u (N+1). C moMOIIbI0 TaHHOW MPO-
neaypsl Haiinure 10 yucio B mocienoBaTebHOCTH PUOOHAYYH.

9. Co3zpaiite mporeaypy A1 BO3BEICHHUS YHCIa B IIEIYIO CTeTeHb. Yncio
U CTENeHb JOJDKHBI OBITh MapamMeTpaMu-3HAYCHUSMH, a PE3yJIbTaT JOJDKEH 3a-
NUCBHIBAThCS B TapaMeTp-TIEpeMEeHHYI0. J[pyrumMu cioBamu, 3arojoBOK IPO-
IeAYPHl JOJDKEH BHITIISACTh MPUMEPHO TaK:

procedure Power(x: real; n: integer; var Result:
real);
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10. [ToBopoT Ha yrois ¢ MPOTHUB YACOBOW CTPEJIKM OTHOCHUTENIHHO Hayajia
KOOpAMHAT MPUBOJIUT K CIIEAYIOIIEMY NTpeoOpa30BaHUI0 KOOPAUHAT:

X =xcosp — ysind,
y' =xsin¢ + ycos).

Cosnaiite poreypy, OCYIIECTBISIONTYIO TaKOe TpeoOpa3oBaHue.

11. Coznaiite npoienypy, 3an0JHSIONIYI0O MACCUB CTy4YaHBIMU YUCIIAMH.
MaccuB a5 3amojIHEHUsI TIepellaBaiiTe B TMpoleaypy Kak MapaMmerp-
nepemMeHHyo. B Toil e nporpamme co3paiite npoueaypy, neyaTarouryro Ha K-
paHe 3JeMeHThl MaccuBa. [J1aBHas mporpaMma JOJDKHA COCTOSITh M3 BbI30BA
ATUX MPOLIEAYD.

12. YcoBepieHCTBYHTE NPEABIAYIIYIO TPpOrpaMMy, 100aBUB K MPOLIENy-
pam ele oArH mapamMeTp — KOJIMYECTBO 3JIEMEHTOB, KOTOPHIE HYKHO 3aIOIHSITh
Wi medarathb. [lycTh riaBHas mporpaMma 3ampaiifBacT ATO KOJIUYECTBO Y
TIOJIB30BATEIIS.

Qynryuu

13. Co3pnaiite GyHKIMIO, TEPEMHOXKAIOIIYIO JBa YKCiIa. YOeqUTeCh C ee
MOMOIIIBIO, YTO JIBAXIbI IBa — YETHIPE.

14. Cozpnaiite (HyHKINIO, BO3BOJAILYIO YHACIO B IENYI0 CTeNneHb. Uucio u
CTETNEHb JOJIKHBI ObITh, €CTECTBEHHO, TTapaMeTPaMH.

15. Co3paiiTe (QyHKIMIO, BO3BPAMIAIONIYI0 WHIAEKC MaKCUMaJIbHOTO dJie-
MeHTa MaccuBa. C ee MOMOIIIBIO OCYIIECTBUTE COPTUPOBKY MACCHUBA.

16. Peanu3yiiTe He chaenaHHBIC BaMU paHee 3aaaHus Ha 00paboOTKy mac-
CUBOB, 0(OPMJISIS YACTh TPOTPAMMBI KaK MPOIETYyPY WIH (PYHKITHIO.

IIpoyedypmnvie munvi

17. Coznaiite (GyHKINIO, BEIYUCIISIONIYIO OTIPEICTICHHBIN HHTErPajl METO-
noM Tpanenuii. @yHKINI0, OT KOTOPOW Ha/lo OpaTh MHTETpall, eperaBaiTe KaK
napameTp MpoLeaypPHOro THIA.

12. IByMmepHble MacCUBbI

12.1. iIByMepHble MacCcuBbI. Teopus

Ecnu sneMeHThl 0THOMEPHOTO MAacCHBa MOKHO MBICIUThH ce0e Kak Koop-
JUHATBl HEKOTOPOTO BEKTOpa, TO JIBYMEPHBI MacCUB OyJIET COOTBETCTBOBATH
matpuue. OnuieM A mpuMepa AByMepHbIi MaccuB pazmepom 10x20:

const

n = 10;

m = 20;
type

TMatrix = array [0..n-1, 0..m-1] of real;
var

A: TMatrix;
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[Ipu oOpaiieHun K 37I€MEHTaM TaKOTO MacCHMBa HEOOXOAWMO YKa3bIBaTh
cpasy nBa unjaekca. Hanpumep, A[0,0] — neBbiii BEpXHHIA JIEMEHT MATPHIIBI U
T.I. B ocTaibHOM AByMepHbIE MACCHUBBI HUYEM HE OTIMYAIOTCS OT OJHOMEPHBIX.

[Ipu xenaHuu MOXHO BBOAUTH TPEX-, YETHIPEXMEPHBIC U T. J. MACCHUBBI.
JI71st 3TOrO MpM ONMKUCAaHUM COOTBETCTBYIOIIETO THIA CIENYeT yKa3aTh HE JBa, a
erie OoJiblile JUANa30HOB UHAECKCOB.

Eme oaun crnoco® omucaTh JBYMEpHBIM MAacCHB, 3TO ONUCAaTh MAacCUB
MacCCHBOB:

type
TVector = array [0..n-1] of real;
TMatrix2 = array [0..m-1] of TVector,

Kaxxnpiii snemeHT MaccuBa TMatrix2 MOXKHO MBICIHTh KaK BEKTOP-
CTpOKy Matpuilbl. OOpallleHHe K JIEBOMY BEpXHEMY JJIEMEHTY B 3TOM CIIydae
oyaer Beirasaets Tak: A[0][0]. 3mecy A[O] — mepBast cTpoka, KoTopasi cama siB-
JISIETCS. MACCUBOM, HO OJTHOMEPHBIM.

MOHO TMOJB30BATLCS JIIOOBIM M3 MPHUBEICHHBIX CIIOCOOOB OMUCAHUS
JIBYMEPHOTO MaccuBa. BTOpol MO3BOJSET BBINOJHITH KaKHE-TO OMEpaIH CO
CTPOKaMH IICJIMKOM, a HE MO3JIEMEHTHO. DTO )K€ CBOMCTBO MOXHO MOCUHUTATH
HEJIOCTATKOM M3-32 HEPABHOIICHHOCTH CTPOK M CTOJIOIIOB.

3ananue 12.]/IBymepHbIe MacCUBbI

1.0nwummre TUI — IBYMEPHBIA MacCHB, KOJUYECTBO 3JIEMEHTOB 10 TOPH-
30HTAIM M BEPTHKAIM IMYCTh 3a1aeTcs KoHCcTaHTaMu. Co3/1aiTe mporeaypsl: 3a-
TOJTHSIFOIIYIO TaKOM MAcCHB CITydaiHBIMH YHCJIAMH U TI€YaTaIOIIyI0 MaCCHB Ha
JKpaHe.

2.Cosnaiite mporeayph:

a) OOHYJISIONIYIO IBYMEPHBII MaCCHUB;

0) 3aHOCSIYIO B KBaJPATHBIA IBYMEPHBI MAaCCUB €IUHHYHYIO MATPHUILY
(c enuHUIIAMK HA TJTABHOM TUArOHAIHM U HYJSIMHM BO BCEX MPOYUX MECTAX).

3.Co3pnaiite mpolenypy, MIPUCBAUBAIOIIYIO 3JIEMEHTaM JIBYyMEPHOT'O Mac-
CHBaA X MOPSIKOBBIC HOMEPA. DIEMEHThI HYMEPYIOTCS CIIEIYIOIIUM 00pa3oM:

a) TOCTPOYHO, T. €.

1 2 3 -~ N
n+1 n+2 n+3 - 2n
2n+1 2n+2 2n+3 3n |;

(n—l)n+1 n2

0) mo crimpanu. Hanpumep, st Matpuiibl 5X5 10HKHO MOJTyYUThCS
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1 2 3 4 5
16 17 18 19 6
15 24 25 20 7|;
14 23 22 21 8
13 12 11 10 9

B) mo auaroHainu. Hanpumep:

1 3 6 10 15
2 5 9 14 19
4 8 13 18 22]|.
7 12 17 21 24
11 16 20 23 25

4. Co3zpaiite npoueaypy, KOTopasi BBIYTET CTPOKY € 3aJJaHHBIM HOMEPOM,
NOMHOKEHHYI0O Ha KOA((UIIMEHT, U3 BCEX MNOCIEAYIONIMX CTPOK MAaTpPHUIIbI.
Martpuna, HoMep BBIYUTAEMON CTPOKH M KOAI(PPUIUEHT TOJKHBI ObITH Mapa-
MeTpamu.

5. Coznaiite mpoueaypy, OCYIIECTBISIONIYI0 TPaHCIOHHUPOBAHUE MaT-
PHIIBI.

13. N'pachuka B Nackane

13.1. BBegeHue

Hab6op rpaduueckux cpencts B [lackane ype3BbIYaiiHO OrpaHUYEH U HE
TOJIUTCS [ OCBOEHUSI COBPEMEHHOM KOMMbIOTEpHOU Tpaduku. OgHako Te 3Jie-
MEHTapHbIE ONEpPallK, KOTOPBIE BCE KE MPUCYTCTBYIOT, ABJISIOTCS OCHOBOM, Ha
KOTOPOH TMOCTPOEHBI MHOTHE 00JIe€ CIIOKHBIC AJTOPUTMBI, XOTS ObI TIOITOMY
ATHU OINEPALMH 3aCITYKUBAIOT U3YUCHHUS.

Jlnst Hac rpaduyeckue 3amadu OyIyT BaXKHBI €IIe W B CBS3M C TEM, 4TO
TpeOyeMbIii pe3ynbTaT pabOoThl IPOTPAMMBI 3/I€Ch JIETKO MOHSATEH W HATJISJICH.
[ToaTOMY OHHM XOPOIIO MOAXOJAT JJI PA3BUTHUS a30B AITOPUTMHUYECKOTO MBIII-
JICHUS.

13.2. UHuumanusauyusa rpaduyeckoro pexmma

Jlnist Toro 94TOOBI MCMONB30BaTh B MpOTpaMMe rpadudecKue Mmpoueaypsl,
HE00XOIMMO TOJKIIOYUTh CTAHJAPTHBIA MOYJb C TpadU4IeCKUMHU TPOIEaypa-
mu 1 pyakiusimu. B cpene PascalABGon naseiBaercs GraphABC:
uses

GraphABC;

Ecnu B ncnonb3yere PascalABCro s nepexona B rpaduyeckuii pe-
UM 3TOTO JIOCTAaTOYHO.
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Ocooennocru quajexkra Borland Pascal

B Borland PascatooTrBercTByromuii MoayIib Ha3bsiBaeTcs mpocto Graph.
Kpome toro, mnst pabothl ¢ rpadukoil mpUAETCS MPOU3BECTH Psifl MIAMAaHCKUX
JeMCTBUH, a UMEHHO ONKCATh JIBE IIEIOYHCICHHBIC TIEpEMEHHbIEC (TPaJuIIMOHHO
JUTSL HUX MCTIONB3YIOT uaeHTHduKaropsl gdu gm):

gd, gm: integer;

B camoii mporpamme, mepen TeM Kak HCIIOIh30BaTh IpapUUecKue Mpo-
HeAypbl, HEOOXOANMO Pa3MECTHTh TAKUE CTPOKH:
gd:=DETECT;

InitGraph(gd, gm, '< NyTh K KaTajory, TOe JexuT Gaiim
egavga.bgi>'");

daiin egavga.bgooeraro nexut B karamore BGI, koTopbli, B CBOIO oue-
penb, HaxonuTes B katajore [lackans. Hampumep, myTh MOKET BBHITISAETh TaK:
C:\BP\BGI. Her cmbiciia moapoOHO pa3duparth, 4TO MPOUCXOANUT MPHU BBITOJIHE-
HUM TICPEYMCIICHHBIX OMEepPaTopoB M YTO ATO 3a 3araJlouHblii (ain egavga.bgi.
[Tackanb, KaK U3BECTHO, paccurTaH Ha oneparuoHHyw cucremy MS DOS.Co-
BpPEMEHHBIE OIEpaIlMOHHBIE CUCTEMBlI C CaMOTO Hadaja paboTaroT B rpaduue-
CKOM PEXHME, MTOITOMY KaKHUX-TO OCOOBIX MPEIBAPUTEIBHBIX NEHCTBUH I pa-
00Tl ¢ rpadukoii He TpeOyercs (OO OHM OyayT COBEpIIEHHO ApyrumH). Tak
YTO MPOCTO BCTABIIANWTE B MPOTPaMMbl YKa3aHHbBIE CTPOKU U HE 3a0MBaiiTe TOJI0-
BY JIMIIHEHN HH(OpMALIHEH.

Heobxoammo nMeTh B BUAY, UTO MOCJE MEpexoa B TpaPUIeCKuil pexum
(mocne BwImonHeHus mpoueaypsl INitGraph) mepecrator padorats mpoueaypsl
TekcToBoro BBoAa/BeiBoga (Read, Writen 1.1.). CrieoBarenbHo, eciiu TpeOyeT-
Csl UTO-TO BBECTH C KJIABHATYPHI, JieaiTe 3T0 J0 Bhi3oBa INitGraph. Beriitu u3
rpaduyeckoro pexxumMa MOXHO ¢ TIoMoIIIbio porexypbl CloseGraph.

Takum o6pazom, mporpamma, padoTaromias ¢ rpaukoi, OyAeT BhITIIAICTD
IPUMEPHO CIIEIYIOIINM 00pazoM:

pr ogr amGraphicsPrg;
uses
Graph;
var
gd, gm: integer,
< OnmcaHMe Npoumx IIepeMeHHBIX>

begi n

< Pabora B TEKCTOBOM pPEeEXUME. MoxHO IIOJIb30OBaATHCHA
Read’ om u Write’ om>

gd:=DETECT,;

InitGraph(gd, gm, 'c:\BP\bgi");

< Pabora B rpadpmuecxkoM pexuMe. MOXHO pUCOBATBL>

CloseGraph; { BHIXOI U3 T'padruecKoro pexumal
< CHOBa paboTaeM B TEKCTOBOM pexmme>
end.
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13.3. AKkpaHHble KoopAuHaTbl. TOYKa 3afaHHOro LBeTa

[Tpu 3amycke mporpammsl ¢ moakIoueHHBIM MoyieM GraphABCco3na-
eTCs TaK Ha3bIBaeMoe rpadudaeckoe okHo, oosraHoe st OC Windows,B mipene-
Jax KOTOPOro MOXHO pucoBarb. [lmom@anap OKHa MOXKHO pacCMaTpuBaTh Kak
JBYMEPHBII MacCHB CBETSIIUXCS To4ek (mukceneid). KoopauHaTel Touek mpu-
HUMAIOT LIEJIOYUCIICHHBIE 3HAYEHUS U OTCUUTHIBAIOTCA OT JIEBOTO BEPXHETO yria
okHa (puc. 13.1).Takoit coco0 Ha3bIBaeTCsS dKPAHHOW CHUCTEMOUN KOOPIMHAT.
Ocp opaunar HampasiaeHa BHU3. COOTBETCTBEHHO CaM JIEBBIM BEPXHHMU yroi
umeet koopauHatkl (0,0). KoopnuHaTel cocemHUX ¢ HUM TOYEK, OYEBHIHO, OY-

ayt (0, 1), (1, Om (1, 1).

(0,0) X (WindowWidth,0)

A 4

(0,WindowWidth) (WindowWidth, WindowHeight)
Puc. 13.1

Pasmeprr okHa o ymonuanuto coctaBisitoT 640 Ha 480 touek. OnHako
MI0JIb30BaTEIh MOXKET MEHATh WX MPOU3BOJBHBIM 00pazoM oObrdHBIM 1isi OC
Windows criocobom (xBaTaTh MBIIIIBIO 32 YroJ, paclaxvuBaTh Ha BECh dKpaH U
T.JI.) Y3HaTh TEKyIIMHd pa3Mep OKHAa MOXHO C TMOMOIIBI (QyHKIHIt
WindowWidthu WindowHeight. Hanpumep, uactpykuus

W := WindowWidth;

3aMUIIeT TEKYIIYIO MUPUHY B iepeMeHHyo W.

N3HavanbHO BCe MUKCENM OKHA MMEIOT Oenblii 1BeT. OJHAKO KaKIoMy
MO’KHO HA3HAYWUTH MTPOU3BOJIBbHBINA LIBET, 3aJaHHBIM B TAK HA3bIBAEMOW CUCTEME
RGB (pacumdposreiBaetes kak Red Green BlueB stoii cucreme nBer 3amaer-
cs TpeMs LIeJIbIMUA yuciaaMu B nuana3zone oT 0 mo 255, onpenentoniumMu HHTEH-
CHUBHOCTHh KPacHOM, 3€JCHOW M CHHEW cocTaBisroliel (Kak HM3BECTHO, 00K
I[BET MOJXKHO TMOJYYHTh MX CMeEIIeHHeM). [IBeToBbIe 3HAYCHHMS MMEIOT CIICIHU-
anbHbIi THII COlOr, uX MOXHO MOIYYUTh ¢ TIOMOIIbI0 GyHKIMH RGB, umerorieit
3aroJIOBOK

functi on RGB(r, g, b: byte): Color;

Takke IBET MOXKHO 3aJaTh C IIOMOIIBK OJHOW W3 ONPEIECICHHBIX B MO-
nyne GraphABC koncrant. Hanpumep, clRed —xkpacueii user, clYellow —
KenTeli ¥ T.4. [IOMHBIA CIIMCOK CMOTPUTE B CIPAaBOYHOM CHUCTEME CpEIbI
PascalABC (http:// pascalabc.net/ downloads/ pabhet@ PABCUnits/
GraphABC/ gr_Colors.htm).
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Vka3arp JIF000M TOYKE, KAKOr0 OHa JOJDKHA OBITH IIBETA, MOYKHO C IIOMO-
b0 nporeaypbl PutPixel.Ee 3aronosok

pr ocedur e PutPixel(x, y: integer; c: Color);

31ech X, Y —KOOpPJIMHATHI TOYKH, C —I[BET TOUYKH.

B npuniune stoi nporeaypoid MOXKHO ObLIO Obl M OTpaHUYUTHCS. Pas
JUTsL JIFOOOM TOYKM OKHA MOKHO yKa3aTh JIFOOOW LIBET, 3HAYUT, MOKHO HapHCO-
BaTh BCE, YTO yroaHo. OQHAKO BCE K€ MOJE3HO UMETh B CBOEM PACIOPSKEHUH
HECKOJILKO JOTOTHUTEIBHBIX KOMaH/I JIJIsl PUCOBAHMS MPOCTEUTIINX 0OBEKTOB.

Ocobennoctu cpenbl Borland Pascal

[IluprHa 1 BEICOTA SKpaHa B MUKCEISIX 3/1ech pukcupoBana (640 x 480).

[To yMo4aHHIO BCE TTUKCEIN MMEIOT YepHBINA I[BET (HE CBETATCS), HO Ka-
KJIOMY MO’KHO Ha3HA4YHMTh OJWH U3 16 1BeToB. KakaoMy IBETY COOTBETCTBYET
IeJIOYHCIICHHAas KOHCTaHTa, onrcanHas B moayiae Graph.Cnucok KOHCTaHT U
WX 3HAYEHUS IPUBEACHBI B Ta0. 2.

Tabruya 2

Lgser KoncranTa, onucannas B moayie Graph |3HadeHne KOHCTAHTBI
YepHslit Black 0
Cunuit Blue
3eneHslii Green 2
TNomy6oii Cyan 3
KpacHprii Red 4
®uoseToBbIN Magenta 5
Kopuunessrit Brown 6
CBeT10-cephiit LightGray 7
TemHoO-cepblit DarkGray 8
Spko-cuHuit LightBlue 9
SIpko-3eneHbIi LightGreen 10
Spko-rony6oi LightCyan 11
SpKo-KpacHbIN LightRed 12
Spko-puoneTioBsIi LightMagenta 13
Kentorit Yellow 14
benprit White 15

[Tpon3BoJbHBIC 1IBETA, HE BXOISAIIUE B 3Ty MMATUTPY, 33/1aTh HEBO3MOXKHO.
HasnaueHue mnBeTra NPOU3BOAMTCS C TIOMOIIBIO TOH K€ TPOIETYpPHI
PutPixel.Ee 3aromosok

procedure PutPixel(X, Y: integer; Color: Word);

3nmeck X, Y —xoopauHathl Toukd, COlOr —1BeT TOYKwH.
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13.4. MpocTenumne rpacdmyeckue o6bEKTbI

[TepeunciiuM HECKOIBKO MPOIEMYP IS PUCOBAHUS MPOCTEHINX Tpadu-
YeCKUX 00BbEKTOB — TaK HAa3bIBAEMBIX 2paghuuecKux npumumusos:
— PUCOBAHUE JIMHHMU:

procedur e Line(X1, Y1, X2, Y2: integer);

3mech (X1, Y1) — koopauHaThl Hauyana, (X2, Y2)  — KOOpJAuMHATHI KOHIIA.
JIMHUS BBIYEPYMBACTCS TAK Ha3bIBAEMBIM TEKYIIIMM I[BETOM;
— yCTaHOBKa TEKYIIETO I[BETa:

pr ocedur e SetPenColor(C: Color);

3neck C —koHCTaHTa (WM YKCIIO0), 3a1atomas 1eeT. O 3a/1aHnH 1[BETa YHTANUTE B
npeablayieM naparpade;
— pUCOBaHUE OKPY>KHOCTH:

pr ocedur e Circle(X, Y: integer; R: Word);

3nech (X, Y) —xoopaumHaThl IeHTpa, R — paanyc okpyxxkHOCTH. OKPYKHOCTB,
KaK ¥ JIMHUS, PUCYETCS TEKYIIUM LIBETOM;

— pUCOBaHUE AyTH:
procedur e Arc(X, Y, R, BegA, EndA: integer);

3neck (X, Y) —koopauHaThl neHTpa ayru, BegA u ENdA — HavaibHbIN 1 KO-
HEYHBINA yIiIbl Oyrd, R — paguyc ayru. YIbl OTCUNTHIBAIOTCS MPOTHB YacOBOM
CTPEJIKH OT IOJIOKUTEIHLHOIO HANPaBICHHUS OCH aOCIUCC U YKa3bIBAIOTCS B Ipa-
nycax;

— BBIBOJI TEKCTA!

procedur e OutText(X, Y: integer; Txt: string);
JlanHasi mporeaypa pasMeniaeT TeKCT [XtU B MPSMOYTOJbHHUKE, JIEBbIN

BEPXHHI yroJl KOTOpOro 3aaaercs koopaunaramu (X, Y)
— OYHMCTKA KpaHA:

pr ocedur e ClearWindow;

3a uH(opMaIme 0 mpounx rpapuUecKux MPUMHUTHBAX OTCHIIAEM Bac K
CHPaBOYHO cUcTeMe cpeabl mporpammupoBanus (F1).
Ocobennoctu si3pika Borland Pascal

Hexotopsie npoueaypsl B Borland Pascalimerotr uyTh apyroe HazBaHUe
WM IPYTOU TIOPS/IOK CIIEAOBaHUS TapaMeTPOB:
— YCTaHOBKa TEKYIIETO 1[BETA!

pr ocedur e SetColor(C: Word);
— pUcOoBaHUe IyTH (Ipyroi MopsaoK CIeI0BAHUS TAPAMETPOB):
procedur e Arc(X, Y: integer; BegA, EndA, R: Word);

— BBIBOJI TCKCTA.
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pr ocedur e OutTextXY(X, Y: integer; Txt: string);

— OYHMCTKAa 3KpaHa.
pr ocedur e ClearDevice,

13.5. 3KpaHHbIX yKa3aTenb

DKpaHHBIH yKa3aTelb — ATO aHAJOr Kypcopa B TEKCTOBOM PEKHME, OH
YKa3bIBaeT IOJ0KCHUE TOUKH, KOTOpPAs CUMTACTCS «TeKylleh». B orimume ot
MUTAIOMIET0 Kypcopa KpaHHBIA yKa3aTeldb HeBHAUM. [locie WHUIIMATU3AINH
rpadudecKkoro pexxuma SKpaHHBIN yKa3aTelb PacIoJiaraeTcsl B TOYKE ¢ KOOPIU-
natamu (0, 0).IlepemecTHTh €ro B MPOM3BOJLHYIO TOYKY Ha dKpPaHE MOMKHO C
nomoIisio nporueaypsl MoveTo.Ee 3aronoBok

pr ocedur e MoveTo(X, Y: integer);

KoopauHatel 3KpaHHOTO yKaszaTendsl MCHOJb3YIOTCSI MHOTMMHU Tpaduue-
cKkuMU npoueaypamu. Hampumep, nporenypa LineTo, uMerorast 3arojioBok

pr ocedur e LineTo(X, Y:integer);

PHUCYET JIMHUIO OT SKPAHHOI'O yKa3aTes A0 Touku ¢ koopauHaramu (X, Y). IIpu
9TOM 3KpaHHBIH yKa3aTelb cMemaeTcs B Touky (X, Y), 4To aenaeT 3Ty mIpo-
1eaypy YAOOHOH i pUCOBAHUS JIOMAHBIX JTUHUHM, KOT/Ia CICAYIONUNA OTPE30K
HAYUHAETCS U3 KOHLA NPEABIAYILIETO.

13.6. MupoBble KoopAUHAaTbI

B 3anaue, pemaemoil mporpaMMHCTOM, MOKET TIPUCYTCTBOBATH CBOSI COO-
CTBEHHAasi CHCTeMa KOOpAWHAT. Hampumep, ecim HyKHO TOCTPOHTH rpaduk
¢ynkuun Yy =sSin(x) Ha otpeske [0,2TT], To KOOpAMHATHI HA TUIOCKOCTH, TIIE

MBICJIMTCS 3TOT TpaduK, OYSBUIHO, HE COBMAIYT C 3KpaHHBIMU. TpedyeTcs mnpe-
00pa3oBaTh KOOPJMHATHI TOYEK HA TpaduKe B KOOPJMHATHI U300paKaEMbIX TO-
4eK Ha 9KkpaHe. Takas cucTeMa KOOpAHMHAT, MPUCYIIAs pelraeMoii 3a1a4e, Ha3bl-
BAETCA MUPOBOL.

[IpeoOpa3zoBaHue U3 MUPOBBIX KOOPAUHAT (X, Ym) B dKpaHHBIE (Xg,Ys)

3aKJII0YaeTCsl B IepeMaciTabupoBannu (HampuMep, OTPE30K JUTHHOW 2TT J10JI-
eH OBITh TIpeoOpa3oBaH B oTpe3ok jmHoM 600 nukcenel) U casure (Hampu-
Mep, TOYEK C OTPUIATEIbHBIMU KOOpJHMHATAMH Ha JKpaHe HET U Tpeldyercs
C/IIBHHYTbH MEPEMACIITAOMPOBAHHBIN OTPE30K B MOJIOKUTEIBHYIO 00JIACTh). ITO
JOCTUTAETCSI MyTEeM JIMHEHHOTO TIpeoOpa3oBaHus:

Xs = am *b,

Ys = CYm +d.
3mech K0a(GUIHEHTH @ ¥ C OTBEYAIOT 3a mepeMaciurabupoBanne (pacTarusa-
HHUE [0 TOPU30HTAIIM U BepTUKaiu), a b u d — 3a cBUT BIOJIb STHX Harpasie-
HUA. YTOOBI ONPEAEITUTh KOHKPETHbIC 3HAYEHHs ITHX KOI()PHUIHMEHTOB, HAIO0

peInTh, Kakyto 00JacTh (Kakoi MPSMOYTOJIBHUK) B MHUPOBBIX KOOpJAMHATAX B
KakoH 00JIacTH 3KpaHa Mbl cOOMpaeMcsi 0TOOPa3UTh.
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IlycTs MUpPOBBIE KOOPAMHATHI MEHSIOTCS B JUAIIA30HE

Xmin < Xm < Xmax:

Ymin < Ym S Ymax:

OOGnacTe Ha 3KpaHe, IIe TpeOyeTcs MOMECTUTh M300pa)keHHe, 3aJIaJIhM,
yKa3aB KOOpJUHATHl BepxHei jeBoit Toukn (Left, Top),a Takxke mmpuHy U BBI-
cory atoit obnactu (Width u Height). Hetpynno ybeauTbest, 4TO B TaKOM CIIy-
yae npeoOpa3oBaHNEe MUPOBBIX KOOPAWHAT B SKPaHHbIC OYICT BBITJISICTh KaK

Width
Xg = Left + — L (%~ xin),

Xmax ~ Xmin

ys = Top+ Height- Height

&m = Ymin )
Ymax ™ ¥Ymin

JlanHble ipeoOpa3oBaHus Jal0T B OOIIEM CIydae BEIICCTBEHHBIN Pe3yIlb-
taT. [TockoJIbKY rpaduveckre mporeaypsl TPEOYIOT IISNIBIX 3HAYCHHUIA apTryMeH-
Ta, MOJIYYCHHBIE TI0 3THM (POpMyJIaM KOOPJIHHATHI CICAYET OKPYTIIHTh.

OOparnpie mpeoOpa3oBaHmsl, MO3BOJISIONIME IO KOOPAWHATAM TOYKH Ha
9KpaHe HAWTH COOTBETCTBYIOIIME MHPOBBIC KOOPAMHATHI, IMOJYUYUTE CAMOCTOS-
TEJIBHO.

13.7. CaBUr n NoBOpPOT
Cnsur Ha BekTOop ¢ kKoopauHatamu (dX,dy) 3akmrouaeTcs B q00aBICHHUH

9THUX KOOpAUHAT K KOOpANHATAM Ka)XJ0M TOYKH CABUTAEMOI0 00BEeKTA:
X = Xg +dX,

Ys =Yg +dy.
3agacTyro yao0HO 3a1aBaTh BEKTOP CABHIA €r0 JUIMHOM U YIIIOM IIOBOPO-
ta (r,§), uTo, KaK He TPYAHO 3aMETHTh, O3HAYAET CABHUI Ha BEKTOP C KOOPAMHA-

TaMu
dx =r cosd,
dy =rsing.

[TockonbKy pedb UAET O CABUTE TOUKH HA IKPAHE, TO ISl €€ MPOPHUCOBKH
MIOJTyYeHHBIC 3HAYCHHSI HAJ0 OKPYTIIUTH A0 1enbix. OqHako ecinu mpeodpazoBa-
HUE C/IBUTa BBITIONHSAETCS HEOJHOKPATHO HJIM 32 CIIBUTOM CIIEAYIOT IPYTHE Tpe-
oOpa3oBaHus (HampuMmep, MOBOPOT), TO OKPYIJICHHUS, €CIIA OHH JCTA0TCS TIOCIe
KaKJI0TO TTpeoOpa3oBanus, OyayT IPUBOANTH K HAKOIUICHUIO OomuOoK. [ToaTtomy
€CJIM KOOPJIUHATHI MPEeoOpa3yroTCs HECKOJIBKO pa3, JIydIlle XpaHUTh UX B BEIIle-
CTBEHHBIX TIEPEMEHHBIX, & OKPYTJICHUE JIeTaTh TOJIbKO HETIOCPEACTBEHHO TMepe]
PUCOBAHUEM.

[IpeoOpazoBanne caBura, 3amuMCaHHOE IS KOOPAWHAT OJHOW TOYKH,
MO>KHO TIPUMEHSATH ISl CABUTA JIt000# Gurypsl. Tak, eciiv Hag0 CIBUHYTH JIH-
HUIO, IOCTAaTOYHO MPUMEHUTH 3TO MpeoOpa3oBaHHE K KOOpAUHATAM 000WX ee
KOHIIOB. /{1151 ciBUra OKpY>KHOCTH TIpeoOpa3oBaHue MPUMEHSETCS K KOOPIUHA-
TaM ee IeHTpa U T.J.
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KoopauHaatel Touek mpu MOBOPOTE HA YroJl (¢ OTHOCUTEIHHO Hadasia KO-
OpAHMHAT Mpeodpa3yroTces 1o 3akony (puc. 13.2):

X, = X, COSp - Y, Sing, ol
Ys = X Sing + y, cosoh. yib - fio -

WNnu B MaTpu4HOM BUIE

|
|
/ H !
[st :(cosnb —smq)Ixs] | !
y’s sing  cosp N Ys X x
Puc. 13.2
Y100EI OCyII€CCTBUTh IMOBOPOT OTHOCHUTCIBHO
IPOM3BOJIBHOW TOYKH (Xg,Yy), HEOOXOAUMO C/IENaTh CIBUT, KOTOPBIA NepeHe-

CeT 3Ty TOYKy B Hayajo koopauHat (dX=-X,, dy =-Y,). [locie sToro Hazmo

clieNnath OBOPOT Ha TPeOyeMbIi Yol U CHOBA CIIENIaTh CIBUT, KOTOPBIA BEPHET
ObIBIIYIO TOUKY (Xg,Yo) Ha MecTo (puc. 13.3).

5

A a3 » A

Puc. 13.3

HetpyaHo 3amucaTh Takoe peodpa3oBaHKe CIEAYIOIIMM 00pa3oM:
X, = (% %) Cosb = (Y, ~ Yo )sind +xo,
y,s = (Xs - XO)Sinq) + (ys - yO) COS(I) * Yo-

3aganue 13.I'paduka B [lackase

Ipumeuanue: Ilpu BeimonHeHnn 3a1anuii B cpene Borland Pascalnenyer
CIOBO «rpauyecKoe OKHO» 3aMEHHTh Ha «OKpaH». HBIMHU cllOBaMHU, BMECTO
KHAPUCYHTE B MEHTPE rpaduuecKoro OKHa» CICAyeT YATATh «HAPUCYHTE B IICH-
Tpe dKpaHa» u T.I.

1. Boiins B rpadudeckuii pexumM, OnpeaennuTe MUPUHY U BBICOTY rpadu-
YECKOT0 OKHA B TTUKCEIAX. BrIBeIMTE €e Ha SKpaH, HEe BBIXOIS U3 TPaPUIeCcKOro
pexuma.

2. Hapucyiite okpyxHoctu paauycom 20 mukcesneit B 1eHTpe rpadude-
CKOI'O OKHA U IO YIJIaM OKHA.

3. C noMo1ip1o nporeayp pucoBaHus JUHUN U300pa3uTe KBaapar co CTO-
ponoit 200mnukceneit Tak, 4ToOBI OH OTOOpaAXkKaJCs MO IEHTPY OKHA.

4. Coznaiite mporeaypy, pUCyOUIyI0 KBaJpaT 3aJaHHON BEITUYHUHBI 10
LEHTPY OKHa.
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5. OtoOpaszute Ha 3kpane 1000Touek co ciydyallHBIMH KOOpIAWHATAMH H
CO CIyYaliHBIMU KOOPIMHATAMH, JICKAIUMK BHYTPH KBaJapaTa U3 MPeablayIneii
3aj1a4H.

VCIOXKHEHHBIH BapHaHT: CO CIYYalHBIMH KOOPIHWHATAMH, JICHKAIIUMH
BHYTPH 3a1aHHON OKPY>KHOCTH.

6. BocmpousseauTe OpHaMEHTHI, OPOPMHUB PHCOBAHHE HX OTICIBLHBIX
3JIEMEHTOB B BHje mpoueayp (puc. 13.4).

00000
.Y

0000

7.1&.7
XXX

QOO0000OK

£

A

s
G

£

ol

L

Puc. 13.4

7. HapucyiiTe TOMUK, HaJl KOTOPBIM CBETUT COJIHBIIIKO.

YcnoxHeHHBIH BapuaHT: (a) COJHBIIIKO UMEET Jy4YHKH, (0) COJHBIIIKO
JIBMDKETCSl TI0 HeOy; KapTUHKa PHUCYETCs MPOIEAypOoi, mapaMeTpaMu KOTOPOi
SIBJISICTCS. KOOPAMHATBI COJTHBIIIIKA.

8. BocnipousBeaute pUCYHKH, MOJyYSHHBIC C TIOMOIIIBIO TOBOPOTOB TPE-
yroJibHUKA 1 OKpYkHOCTH (puc. 13.5).

Puc. 13.5
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9. Hapucyiite rpaduk ¢pynkuuu Y =asinwt. [lapamerpamu nporemypsi
JOJDKHBI OBITHh MHTEpBAJ 3HAUeHUH t, aMIuMTyna @, 4acToTa ® M KOJIMYECTBO
TOYEK, BEIBOJIUMBIX Ha rpaduk.

14. CuMBONbI, CTPOKU, TeKCTOBLIe hannbl

14.1. CuMmBORNbHBLIN TN AAHHbIX

[Tepemennnie Tuma Char (ot anrnmiickoro character) moryr XpaHUThb
OJIMHOYHBIA CHMBOJ. B mamsTu Takas nepemMeHHas 3aHuMaeT 1 OaiiT, cOOTBET-
CTBEHHO OHA MOXET MPUHUMATh 256 pa3audHbIX 3HA4YCHUU (HA caMoM Jelie B
aMSTH XPaHATCS KOJbI CUMBOJIOB — yucia oT 0 mo 255). Kakne nmeHHO cMBO-
JBI COOTBETCTBYIOT KOJaM, 3aBHCHT OT KOJOBOW TaOJMIIbI, YCTAHOBJICHHOW B
omnepanuoHHo# cucteme. OHAKO TPAAMIIMOHHO TiepBble 128 M3 HUX — ATO Tak
HasbBaeMbie ASCII-cumBoiter (cm. http://ru.wikipedia.org/wiki/ASCII)ITepBbie
32 cuMBoOJa HAa3bIBAIOTCS YIPABISIONIUMHU, OCTAIbHBIE HM300paKaeMbIMHU.
YrpaBismoomye CAMBOJIBI BOCTPHHUMAIOTCS YCTPOMCTBAMH BBIBOJIA KaK KOMaH-
nel. Hanpumep (tadi. 3):

Tabruya 3
Kopx JlelicTBue Anrnmiickoe Ha3BaHUE
7 | [logaua 3ByKOBOTO CUTHajIa Beep
10 | INpusHak KoHIa cTpoku TekcroBoro ¢aitna | End Of Line (EOLN)
13 | IlepeBoa cTpoKH Line Feed (LF)
26 | [Ipusnak xoHna Qaiina End Of File (EOF)

OHHIHCM HCpCMCHHy}O CHUMBOJIBHOI'O TUIIA.
var
c: char;

Ecth JABa criocoba 3a1aTb CUMBOJIbBHYIO KOHCTAHTY. HCpBBIﬁ — 3TO HaIIH-
CaThb CMMBOJI B KaBbIYKaX, HAIIPHUMEP.

Cc.=a,
c ="
U T.J.

Bropoit —3T0 3amucaTh CHMBOJ «PEIIETKa», 332 KOTOPBIM CIIeIyeT KO 3a-
naBaemMoro cuMmsosia. Hanpumep:
C := #97; { cuMmBoJ 'a'}
C = #7; { rnomaya 3BYKOBOTO CHI'HAJa}

3aMeTuM, 4TO B JIAaHHOM CJIy4dae pedb UJET TOJbKO O CMMBOJIBHBIX KOH-
CTaHTaX, U €CJIM KOJ 3alliMcaH B IEJOYUCICHHYIO IIEPEMEHHYIO, TO HalHCaTh
#<uMs IEPEMEHHON> HEJIB3AL.

CHUMBOJIBI MOXHO CpaBHUBATh. bosbllle TOT CUMBOJ, KOJ KOTOPOTo 00Jib-
mre. CoorBerctBeHHo 'a' < 'z', 'A'<'Zu '0' < '9',
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C CHMMBOJIBHBIM THUIIOM CBSI3aHBI CIIEAYIONUE (DYHKITUH:

1) chr(i) —maer cumBox ¢ kogoM i. BMecTo i MOXeT CTOATH JH000€ BBI-
paXEeHHE C IEJOYUCIEHHBIM 3HaUeHneM u3 auamnaszona ot 0 go 255;

2) ord(c) —10 cumBoity ompeneiseT ero koA (byHkius ooOpaTHas k chr);

3) succ(C) -eumBoJI, CIEAYIONIMI B KOJOBOM Ta0IMIIe 32 CHMBOJIOM C;

4) pred(c) -eumBoII, IPEAIIECTBYIONINI B KOJJOBOM TaOJIUIIE CHMBOJY C;

5) upcase(c) -Hpeobpa3yeT CTPOYHbIC JATHHCKUE OYKBBI B MPOIKCHBIC.
OcranbHble CHMBOJIBI OCTaBJISCT HeusMeHHbIMH, T.e. upcase(f) = 'F'a
upcase(™*') = "*".

14.2. CTpOKOBbIX TUN

3HavyeHUsIMU CTpokoBoro tuma (String) B Ilackaiie sSBISIFOTCS MOCIIEI0BA-
TEJBHOCTH CUMBOJIOB JutHOM oT O (ycTast crpoka) 10 255 cumBosI0B. MOXKHO
OMHCcaTh CTPOKY, MpeAesbHas JIMHA KOTOPOW MEHbIle 255,3amaB ee AIUHY B
KBaIpaTHBIX cKoOKax. [Ipumeps! onrcaHus CTPOK:

var

sl, s2: string; { OBBIUHBEIE CTPOKM mIMHOM mo 255 cuwm-
BOJIOB}

name: string[20]; { cTpoka miamHOM He O6ojiee 20 cum-
BOJIOB}

group: string[3]; { CTpOKa IJMHOM He 6ojsyiee 3 CUMBO-
JIOB}

txt: array [0..99] of string[80]; { mMaccus wu3 100
cTpok mnimHOM He ©Oojyiee 80 cuMBO-
JIOB}

CTpoKy MOXKHO paccMaTpuBaTh Kak MacCMB CUMBOJIOB, T. €. oOpamiaTbCcs
U3 MPOTPAMMBI K OT/IETTbHBIM CUMBOJIAM CTPOKHU:
s1[2] —BTopoii cuMmBoJI CTPOKH S1;
S2[i] — i-it cumMBOJI CTPOKHU S2;
txt[3][10] — mecsTHIii cHMBOJI TpeThell CTPOKH M3 ONMKMCAHHOTO BBINIE MacCHBa
txt.

Hywmeparus cumBoIoB B cTpoke HaunHaetcs ¢ 1. B mamsatu cTpoka 3aHu-
MaeT Ha 1 6alT OoJIbllie, YeM 3TO HEOOXOIMMO JJI XpaHEHHUST CUMBOJIOB. CaMblii
nepBbii (HyJIeBOM) OalT XpaHWUT IIMHY CTpokH. [103TOMYy mpucBauBaHuEe BUIa
s1[10]:= 'X'mpuBeaeT K KeaaeMoOMy Pe3yJIbTaTy, TOJbKO €CIIU B CTPOKE JIECATh
uin Oonbllle cUMBOJIOB. Ta ke omepalusi o OTHOIICHHIO K 0oJjiee KOPOTKOM
CTPOKE He MPUBEJIET K €€ U3MEHEHHUIO.

CTpoKM MOXHO CYHMTHIBATH U I€4YaTaTh OOBIYHBIMHM MPOLIEypaMH BBO-
na/BeiBozia: read, readin, write, writeln.

Jlist cTpok ompeneneHa ornepanus cioxeHus. [Ipu 3ToM ckiaabiBaembie
CTPOKH 00BeAMHSIOTCS B 0HYy. Hampumep:
sl :="abra’;
s1[1] := Upcase(s1[1));

116



s2 .= 'kadabra’
Sl :=sl+''+s2+';
writeln(sl);

31ech NMepBbIii CUMBOJ CTPOKU S1 CTpouHas «a»)O0bLI 3aMEHEH Ha MPOIMUCHYIO
«A». 3arem K 3Toi cTpoke ObuTH J00aBIeHBI Tpoden u cTpoka S2.B urore mpo-
rpamMma HameudataeT crpoky ‘Abra kadabra!'.

[Tepemennyro wiu BeipakeHue tumna Char takke MOXHO TPUOABHTH K
CTpOKE.

OTtnenpHbIe CHMBOJIBI CTpOKH (S1[1], S1[2]n T.1.) MOXKHO paccMaTpHBaTh
Kak nepeMeHHbie Tuma Char.B mpumepe MBI BOCIIOIB30BAINCH ATHM, 3aMCHHUB
CTPOYHYIO OYKBY 3arjlaBHOM.

Crtpoka MOXeT OBITh IYCTOW, T.€. BOBCE HE COAEpkKaTh CHMBOJIOB H
UMETh HYJICBYIO JUTMHY. Takas cTpoka 3ajaercsi Kak JIBe OJWHAPHBIC KaBBIYKH,
MEXTy KOTOPHIM HUYETO HET:

S:="

OOpaTuTe BHUMaHKE, YTO «HUYETO» B IAHHOM CJIydae 3HAYUT COBCEM HU-
yero. YacTo, MeITasCh 3a7aTh MYCTYIO CTPOKY, CTABAT MEKAY KaBbIYKAMHU IPO-
0eJ1, 9YTO HEeNPaBHIILHO.

Hexotopeie mporeaypbl U GYHKIHHU 151 paOOTHI CO CTPOKAMH:

1) Length(s) -f1onyueHue AIUHBI CTPOKH;

2) Pos(Substr, S) ¢ynknmsi, B kKadecTBe pe3ysibTaTa BBIAIOIIAS HOMED
CHMBOJIa, HAYUHASI C KOTOPOTO B CTPOKE S HAYMHAETCS moJcTpoka Substr.Eciu
SHe copepxuT moactpoku Substr;ro pesyibrar Oynet paBen 0.

Hanpumep: Pos(' ', S) -Haiiner HoOMep NO3UIMK, HA KOTOPOW B CTPOKE S
Haxoxautes rpoden. Pos('lvan', shaitner ums 'lvan’;

3) Copy(s, I, N) «pyHKIUS, BRIIEISAIONMAS U3 CTPOKH S IMOACTPOKY, HAYH-
Hasl ¢ CUMBOJIa 32 HOMEPOM |, ¥ BKITIOYAOIYI0 N cMMBOJIOB. Hampumep:

sl :='abracadabra’;
sl := Copy(sl, 5, 6);

B pesynbrate crpoka S10ynet paBua ‘cadabr’;

4) Delete(s, i ,n) -Aponeaypa, yaausolias U3 CTPOKH S NCUMBOJIOB, Ha-
YMHAs ¢ CHMBOJIa C HOMEPOM I

5) Val(s, n, code) -apoueaypa, nepeposiias CTpoky S B uucio N. Eciau
npeoOpa3oBaHue MPOM3OIILIO yCIenHo, To codedyner pasHa O, eciiu HET, TO B
9Ty MEePEMEHHYIO Oy/IeT 3amrcaH KO/ OIIHOKH;

6) Str(n, S) -Iporieaypa, NepeBoasIas YUCIO N B CTPOKY S;

7) s mpeoOpa3oBaHuUs YUCEN B CTPOKH U OOpaTHO Takke yIOOHO MOJIb-
30BaThCs QYHKIUSMU:

— StrTolnt(s) —byHkuus, Bo3Bpamiaromas MeI0YnciIeHHOe 3HaUeHHe, 3a-
IHUCaHHOE B CTPOKE S,

— StrToFloat(s) —$yukius, Bo3BpamaoIias eJ0YruCICHHOS 3HAUYCHHUE,
3alKMCaHHOE B CTPOKE S,
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— IntToStr(X) —dyHkmws, Bo3BpaIiamIas CTPOKOBOE 3HAYCHHE, COJEp-
)Karree 1e10e Yuciio X,

— FloatToStr(x) —}yukuus, Bo3Bpalmaroias CTPOKOBOE 3HAYEHHUE, CO-
JieprKaliiee BemeCTBEHHOE YHCIIO X.

3ameTuM, 4TO JaHHbIe (YHKIMK HE OyayT paboTaTh, €CIIU BBl IPOrpaM-
mupyete B cpee Borland Pascal.

14.3. NMpumepbl paboTbl CO CTPOKaMMU

IIpumep 1. [ToxcuuTaTh, CKOJBKO pa3 B CTPOKE BCTPEUYALTCS TIPOOET.

VY3HaTh, BCTpEYaeTcs Jid, OH B MPHUHIIUIE MOKHO, UCIONB3YS (PDYHKIIHIO
Pos.Eciu ona Beprer O, To mpoben He BCTpedaeTcs, MHaUY€ MbI y3HAaeM, TJIe
UMEHHO HaXOJUTCS MEPBbIA MpoOes, OHAKO HUYETO HE y3HaeM 00 OCTaIbHBIX
npobenax.

Jlnis pemieHus 3a1a4u nepedepeM Bce CHMBOJIBI CTPOKU |, UCTIONB3YS Tie-
PEMEHHYIO-CUETUMK, TOJCYNTACM, CKOJIbKO W3 HUX SIBISIOTCA MpoOeraMu.
Odopmum pemrenne B Busie QyHKIAH

f uncti on SpaceNumber(s: string): integer;

var

I, n: integer;
begi n

n:.=0;

fori:=1 t o length(s) do
i fslij="" t hen
n:=n+1,

SpaceNumber :=n;

end;

IIpumep 2. CrangaptHas QyHkuus POSoOHapyXuBaeT nepBoe MOSBICHHUE He-
KoTopoi moactpoku. Co3ganum QyHKITHIO, KOTOpasi BO3BpaIaeT N-¢ TMOSIBICHUE
MOJICTPOKH.

Jletanu paboThl PYHKIIMK OMHCAHBI B MPOTPAMMHBIX KOMMEHTAPHSIX:

functi on PosN(Substr, S, n): integer;
var
I, pn, SubLen: integer;
begi n
SubLen := length(Substr);
pn = O;{ B DTOU IIepeMeHHOM CuMTaeM, CKOJIBKO pas
yXe BCTPETWJIM MOICTPOKY}
=1,
whil e (pn<n) and(i <=lenth(S) — SubLen + 1) do
{ TIlepebupaem >JEeMEHTH CTPOKM, I[IOKA HE HalIeM HYXHOe
KOJIMYeCTBO [IOABJISHUM IIOOCTPOKM
UM He IOMIeM OO KOHIlAa CTPOKM}
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begi n

I T Substr = Copy(S, i, SubLen) t hen

pn:=pn+1;
I=i+1;
end;
if pn=n then
PosN =i
el se
PosN := 0; { ecyy IMOICTPOKa BCTpeuyaeTCd MeHble,

ueM N pas, sosspamaewm 0}
end;

14.4. TekcTtoBble hannbl

UreHue W 3aluch TEKCTOBBIX (DaWJIOB MPOU3BOJATCA TEMU K€ MPOLEIY-
pamu readlnu writeln, koTopble YMTAIOT W 3aNKCHIBAIOT YTO-TO HA 3KpaHe (1o
cyrtu, [Tackaiib paccMaTpuBaeT 3KpaH KaK YacTHBIN CIydail TEKCTOBOTrO (haia).
UtoO0BI OCyIIeCTBIATH BBO U3 (haiisia v BBIBOJ B (aii, HEOOXOIUMO MPOIeTaTh
CIEIYIOIINE NECUCTBHUS.

1) Omucatp Tak Ha3piBaeMyro (paiiIoByrO mepeMeHHbIe Tuma text:

var
f: text;

Eciu tpebyercss oqHOBpeMeHHO paboTaTh ¢ HECKOJIbKMMH (aitiaMu, TO
JUTSL KQKJI0TO HeoOxommMa cBosl (paiiyioBasi mepeMeHHasl.

2) Kaxnyro (aiiioByro nepeMeHHY0 HEOOXOAUMO CBSI3aTh ¢ KOHKPETHBIM
daitiom Ha IUCKE ¢ MOMOIIBIO Tporeaypbl AsSSign(<paiiioBas nepeMeHHAs>,
‘<ums ¢aina>’). msa daiina — 3TO cTPOKOBas KOHCTaHTa (KOHKPETHOE MMS B
KaBbIUKaX) WM NIepeMeHHas Tuna String,coaepskaias takoe umsi. Hampumep:

Assign(f, 'c:\temp\sample.txt");

Ecnu takoro ¢aiina Het, TO mporieaypa ero co3aacT.
3) [Ipexe yem uTo-11b0 YuTaTh U3 (aiisia, ero Hy)KHO OTKPBITH VIS YTe-
HUs. DTO Aenaercs nporenypoi Reset(daiinosas nepemennas™>). Hampumep:

Reset(f);

4) TTociie 3TOro MOXXHO CUHMTHIBATh JaHHbBIC U3 (paiiyia ¢ MOMOIIBIO MPOoIIe-
nypsl readin(<paiinosas nepemennas™>, <tepemMeHHas™>). Hampumep:

readin(f, s);

[TepBbIit OcIe OTKPBITHS s uTeHus readlnmpoynTaeT NepByrO CTPOUKY
daiina u mepeHeceT ee couep:kumMoe B repeMeHHyto S. [ToBTopHsIii BeI30B readin
IPOYUTAET BTOPYIO CTpouky U T.h. CylllecTByeT crnenuajibHas NepeMeHHas —
(baiinoBbIi yKa3aTenb, KOTOpas XpaHUT HOMEp TEeKYIlEel CTPOKH, T. €. ONpPEes-
eT, Kakas cTpoka Oyner cunraHa ouepenssiM readln.IIpu BezoBe Reseton yc-
taHaBuBaeTcs paBHbIM 0. Kaxkerii Be3oB readlnysenmanBaer ero Ha 1.
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[lepeMeHHass S MOKET UMETh CTPOKOBBIM HJIM YMCIOBOM ThIl. OgHAKO ec-
JM 3TO YHUCIIOBas MEpeMeHHas, a B (haiijie HaXOASITCS HEUMCIIOBBIE JaHHBIE, TO
BO3HUKHET HEUCIPAaBUMasl JIOTHYECKas OlIMOKa W MporpaMMma aBapuitHO 3aBep-
IIATCA.

Ecmu B mporpamme crout readin,a ctpouku B ¢aiiie yxe 3aKOHYNINCH,
TO TaK)Ke MPOM3OUIIET aBapUHOE 3aBEepIICHHE MpOorpaMMbl. UTOOBI 3TOTO M3-
0exath, cymectByer Gynkuus EOF(<paiinoBas nmepemennas™>) (EOF pacmud-
poeiBaetrcs kak End Of File),koTopas Bo3BpamiaeT jormueckoe 3HaueHue true,
€CIIM BCe CTPOKH U3 (aiiia yxe mpouuTansl, u false,ecim emie ecTh 4T0O YUTATh.

IIpumep 1. Hanedataem conepxkumoe (aiiia Sample.txta sxpane.

var
f: text;
S: string;

begi n

{ CeasmBaem 0OamyoBy M[NEPEMEHHYK C KOHKPETHBIM Oal-
JIOM}

Assign(f, 'sample.txt');

{ OrxpeiBaem odarn misa urenud, ykaszsaress crasum B 0}

Reset(f);

{ THomropsaem, mnoka ykasaTesb He OyIOeT YyKas3HBaATbL Ha
KoHel oarma}

whi | e not EoF(f) do

begi n
{ CuMTHBaeM OINHY CTPOKY B S, yKas3aTeJb yBeJlNuu-
Baercsa Ha 1}

readin(f, s);
{ lleuaTaeM CTPOKY S Ha 3KpaHe}
writeln(s);
end;

{ OrxpeiTei myis uTeHusa Galy clenyeT SaKpPHBThb}

Close(f);

end.

[Ipoctoro cnocoba y3HaTh, CKOJIBKO B (haityie CTpOK, He cymiecTByeT. J[s
ATOTO CJIEyeT CUYMTHIBATH BCE CTPOKH N0 KOHIA (pailyia, Kak B MPEabIIyIIEM
IpuMepe, U TIPH 3TOM yBEIMYMUBATh Ha 1 KaKyrO-HUOYIh IEPEMEHHYIO-CUETUHK.

[IpocToro cmoco6a MOBTOPHO MPOYHUTATH HEKOTOPYIO CTPOKY TaK)Ke HET.
Jlst aTOTO CneAyeT cHOBa BbI3BaTh ReSetpOHynuB TakuM 00pa3oM ykazaresb, a
3areM ¢ nomoipio readincunTars Bee npeaplayIre CTPOKH. TOIBKO MOCIIe 3TO-
ro ouepenHoir readin mpoumraer Hyx)HYI0 cTpoky. Ilo a3Toit mnpuyMHE
OJIHAX/bl CUMTAHHBIE JAHHBIE CIEAYET 3allOMUHATh, HAPUMEDP, B DJIEMEHTaX
MaccHBa.
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5) [pexae yem uTo-MMOO 3amucaTh B aiii, CleayeT OTKPBITh €ro IS 3a-
UCH. DTO MOXKHO CJIeJIaTh C MOMOIIBIO OJHOM W3 nBYX mpoueayp: Rewrite(f)
wmn Append(f). Ilepsas ctupaet comepkumoe (aiina (ecim OHO TaM ObLIO) U
ycraHaBiuBaeT ykazatenab Ha 0. [oBopsT, uTo (aiin oTKpbIBaeTCs IUIsl mepesa-
nucu. Bropas otkpbeiBaeT daiin s gozanucu. Ctapoe CoAepKUMOe HE CTHpa-
eTcsl, yKa3aresb YCTaHABIMBACTCS B KOHEI (aiia.

6) ITocie Toro kak Qaiiy OTKPHIT JJIS 3alKMCH, MOXHO J00aBIISATh B HETO
HOBBIC CTPOYKHM C TOMOIIBIO Mpouenypsl Writeln(<paitmoBas mepemeHHas>,
<ypcio wiam cTpoka>). s mpumepa 3anuiieMm B Qaitn sample.txtaucna ot 1
no 10:

var
f: text;
I iInteger;

begi n
Assign(f, 'sample.txt');
Rewrite(f);
forii=1 tol1l0 do
writeln(f, 1);
Close(f);
end.

7) OmHaX bl OTKPBITBIA JJIS YTEHUS WX 3aIUCH (DAl CIeayeT 3aKPhITh.
Oro aemaercsa npoueaypoit Close(paiinoBas nepemennas™>). [Ipumepsl ee uc-
II0JIb30BaHUS YK€ BCTPEYAINCH BBIIIC. 3aKPBITHE OCBOOOKIACT 3aHATYIO IIO
IPOIIECChl YTEHHsI/3aMCH MaMsATh. ECIIM MPOM3BOAMIACH 3aMKCh, TO 3aKPHITHE
rapaHTHPYET, YTO BCE U3MEHEHUs OyIyT COXpPaHEHBI Ha TUCKE.

3ananue 14. CumMBOJIbI, CTPOKH, TEKCTOBbIE (hailiibl

CumeonvHbwili mun

1) onpoOy¥iTe u3BIeYsb 3ByK Beepryrem medaTtd COOTBETCTBYIOIIETO
ynpasisitoniero cumpoia. PascalABGae oumaer. Eciim mon pykoit et Borland
Pascakm Free Pascalmu Delphi, to nenaiite cnemyroriee 3axanue.

2) HaneuaraiiTe Ha SKpaHe KOJOBYIO TaOJHUIly B BHUJE «CHUMBOJ — €r0
Kom». UTOOBl BCEe CHMMBOJBI yYMECTHJINCh Ha JKpaHE, IMedaTalTe HECKOIBKO
cTONOIOB (0O medaTaiiTe CTOIBKO, CKOIBKO YMEIIAETCs, a 3aTeM IMyCTh IPO-
rpaMMa XIeT Hakatus Enteru BeIBOIUT CIIeIyIONIYIO MTOPIIMIO CUMBOJIOB). Jliist
pasjelieHus CTOJOIOB UCTIONB3YITEe CUMBOJI TaOysiuu (#9).

3) B Ilackane umeercs (QpyHKIuMs, Aenaroiias U3 CTPOYHOU OYKBBI MpPO-
nucHyto (UpCase)no Her oopatHoit pyukuuu. Cosngaiite ee. ['(paMoTHOE ¢ TOY-
KU 3pEHUs aHTIIMICKOTO si3bIKa Ha3BaHue LowCase.

3ameuanue: B PascalABCectp LowCase,Ho BBl Bce paBHO CO37aiTe
CBOIO IIPOLIEAYPY.
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Cmpoku

1) Co3zpaiiTe nmporpamMmy, KOTOpas 110 TPeM BBEJICHHBIM CTPOKaM, COJIep-
XKaruM (GaMUITIi0, UMsI M OTYECTBO, GOPMHUPYET M TIedaTaeT OAHY CTPOKY, CO-
JiepIKanyro Bce BMecte. Hampumep, Ha BBOA

Ivanov

Ivan

Ivanovich
OHa J0JhKHA chopMHpOBaTh M HamevyaTath CTpoKy ‘lvanov lvan lvanovich’.

2) Coszpaiite (QYyHKIUIO, KOTOpas MO CTPOKE, coAepKamiel (paMUIHIo,
UM U OTYECTBO, POPMHUPYET CTPOKY, COAEpXKAIIYIO (HDaMUIUIO C WHUITHATAMHU.
Hampumep, no ‘Ivanov Ivan Ivanovich'coznmacr ‘lvanov I.1.°

3) VcosepuieHcTByiiTe crangapTHyro nporeaypy readln €osnas ee ana-
JIoT, KOTOpBIKA Oyjer, HampuMmep, HasbiBaThes readln2)takum oOpa3om, 4TOOBI
OHa!

a) TO3BOJIsIA BBOJIUTH IIEJI0€ YHUCIIO,

0) eciu BBOJ BMECTO YHCIIA COICPIKUT YTO-TO Jpyroe (Hampumep, Oyk-
BbI), HHPOPMHUpPOBAIA TOJIL30BATENISI 00 OMIMOKE BBOJA M 3allpallldBajia YUCIIO
CHOBA JIO T€X IOP, MOKa He OyIeT BBEACHO UMEHHO YHCIIO.

Crangapraas readlnmpy HenpaBHIILHOM BBOJIC BBI3bIBACT HEUCITPABUMYIO
OmuOKYy, ¥ IPOrpaMmMa aBapUIHO 3aBEPIIACTCS.

4) Co3zpaiite (yHKIHIO, BO3BPALIAIONIYIO 3aJaHHOE CTPOKOH apu(pMeTH-
Yeckoe BeIpakeHue. Hampumep, momyduB cTpoky '2*2°, (QyHKIUS JOJKHA BO3-
Bpamars 4. BeipaxxeHre MOXKET COJIep)KaTh YUCIa U 3HaKu onepanuid (+, —, *, /)
U HE CoJepKaTh CKOOOK.

Texcmosvie ¢hatinvl

1) CoszpaiiTe mpoueAypsl IS 3alKiCH 3HAYEHHWH MacCHBa B TEKCTOBBIN
dbaiin v 17151 CYNTHIBAHKS 3HAYSHUH JJIEMEHTOB MAaCcCHBA M3 TEKCTOBOTO (haiira.

2) Texcroseiii daitn acc.txt (http://tvd-home.ru/docs/acc.txthaepxur
BpeMeHHOU psa (B BUE CTOJIOMKA IUPP), MPEACTABIIAIONUIMA COOOW 3aMUCh yC-
KOPEHUS IBUKCHUS PYKU TPU MATOJIOTMYECKOM TpeMope (IpokaHHe PYKH MPH
0one3nu Ilapkuncona). IIpu 3TOM B KauecTBe pasfeiMTeIs LENOH U JAPOOHOM
4acTH HCMoJib3yeTcs 3amsartas. st oOpaboTku aiiia roTOBOM MPOTrpaMMoit
TpeOYIOTCA Yuclia ¢ TOYKOM B KadecTBe pasaenurtens. [IpeoOpasyiite daiin, 3a-
MEHHUB BCE€ 3aIlSIThIE TOYKaMU. {1 3TOro, B 4aCTHOCTH, CO3JANTE MPOUEAYPY
Wi (QYHKITUIO, MEHSIOIIYIO B CTPOKE BCe CUMBOJIBI C1 Ha cuMBOJIBI C2 (Clu €2
JIOJKHBI OBITH ITapaMeTpaMu).

3) daiin eegq.txt (http://tvd-home.ru/docs/eeq.txbdpepxut 3anucy D3I
(snexTposHIIEaTorpaMMbl) YeI0BEKa, BKIIIOYAOINIYI0 CHrHajibl ¢ 16 smekTpo-
noB (orBeaeHwuit). Kaxkomy oTBeicHHIO COOTBETCTBYET crosbel uncen. CToso-
Il pa3fielieHbl CUMBOJIOM TaOymsiuu. Co3nmaite mporeaypy, BBIASISIONTYIO B
OTJIETHLHBIN TEKCTOBBIN (pailyl OTBEACHUE C 3aJJaHHBIM HOMEPOM.
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15. 3anucu

15.1. Heo6xoanMmocTb arperauum AaHHbIX

PeanbHble 00BEKTHI OMpEAeaOTCs HAOOPOM B3aMMOCBSI3aHHBIX XapaKTe-
puctuk. CkaxkeM, BEKTOp WJIM TOYKa 3aJal0TCsi HAaOOPOM CBOMX KOOPJIMHAT.
XpaHEHUE TAKUX XapaKTEPUCTUK B OTACNIBbHBIX NEPEMEHHBIX IMPOBOLUPYET
omuOku. MOXXHO, HapUMep, B3ATh YaCTh KOOPAMHAT OT OJHOM TOYKH, a 4acTh
OT APYro¥l WM MOJABEPTrHYTH MpeoOpa3oBaHUIO0 HE Bce KoopauHaThl U T.1. [lo
ITON NPUYHHE CIETYeT CTPEMUTHCS COSNUHSATH (arperupoBaTh) B3aWMOCBSI3aH-
Hble JaHHbIE. Jloruueckas CBsi3b MEXKIYy OOBEKTaMH pEIIaeMOi 3a1auul TOJKHA
HE TOJIBKO CYLIECTBOBATH B I'OJIOBE NMPOTPAMMMUCTA, HO U OTPAXaTbCs B UCIIOJIb-
3yE€MBIX KOHCTPYKIMSAX S3bIKA IPOTPAMMHUPOBAHUS.

[Ipoctenimelr KOHCTPYKLMEN, MO3BOJISIOMIEH COEOUHATH OJHOTHUITHBIC
JIAHHBIC, SBISICTCS MaccuB. J[isi XpaHeHUs] KOOpIUHAT TOUYeK (BCE KOOPIUHATHI
UMCIOT OJIMH U TOT K€ THII, HanpuMep real) maccuBoB BrosHe noctaTtodHo. Ec-
JIM BCE KOOPJMHATHI XPAHATCA B OJTHOM MIEPEMEHHOM TUIIA MACCUB, TO OHH MOTYT
OBITh OJTHOBPEMEHHO CKOMHUPOBAHBI U3 OJIHOTO MECTa B JAPYTroe, OJJHOBPEMEHHO
nepeiaHbl Kakou-HUOY b MpoLeIype A 00paboTKH U T.11.

Opnako ecnu 3afada He aOCTpakTHO-MareMaTHdeckasi, TO KOOPAMHATHI
MOTYT OBITh HUHTEPECHBI HE CaMU 10 ceOe, a B CBSI3U C AOMOIHUTEIbHON UHPOP-
Maluen: KOOpAUHATAMU KOT0 WM Yero OHM SBIAIOTCS. CKaXeM, €ClIM UMEIOTCS
B BHUJy KOOPAMHATHI HACEJCHHBIX IYHKTOB, MOXKET MOTPEOOBATHCS XPaHUTH
TaKk)K€ Ha3BaHUS 3TUX IYHKTOB, KOTOpbIE MPEACTaBISIOT COOOW TEKCTOBBIE
ctpoku. [lo Ha3BaHMIO HACENEHHOTO MyHKTa MOXET MOTPeOOBaThCSl HANTH €ro
KOOpAMHATHI, WM, BBEJI KOOPIWHATHI, BBl 3aXOTUTE IMOJYYUTh Ha3BaHUS OJv-
KaNUIIMX HACEJICHHBIX IYHKTOB. MacCUBBI B TAKOM CUTYallMH HE OYE€Hb YJIOOHBI.
[Ipunercs co3naBaTh OTAEIBHO MAaCCHUB HA3BaHUN U MACCUB KOOPAWHAT.

YroObl 00OBETUHHUTE B OJHY CTPYKTYPY (XpaHUTh B OJHOW MEPEMEHHON)
JAHHBIC PA3HBIX THUIIOB, B JIOMOJHEHHE K MaccuBaM B Ilackarne mpeaycMoTpeH
€11 OJIUH CTPYKTYPHBIN TUII — 3aNUCH.

15.2. Tun-3anucb

3anucvy — 3TO CTPYKTypa JAaHHBIX, COCTOALIAs U3 (PUKCUPOBAHHOTO YHCIIA
KOMIIOHCHTOB, HA3bIBAEMBIX no/simu 3anucu. KOMIIOHEHTHI (IOJIs) 3alliCH MO-
I'yT OBITh Pa3IUYHOTO TUIA, pa0OTAaTh C HUMU MOYHO TakK )K€, KaK ¢ OOBIYHBIMU
nepeMeHHbIMU. CTpyKTypa 0OBSIBICHUS TUTIA-3aIIHCH TaKOBa!

<umd TAma> =r ecor d
<CIIUCOK MOJIEN>
end;

3necr <uMs THUIIA> — JIFO0O0M MIPABUJIbHBIN I/Iz[eHTI/I(bI/IKaTOp, <CIHCOK I10JIeI>
MpECTaBIACT COOOM MOCIIEA0BATEILHOCTD PA3/IC/IOB 3aUCH, MEXIY KOTOPHIMU
CTaBUTCS TOYKa C 3ansaToil. Kaxaplil pa3gen COCTOMT U3 OJHOTO WJIM HECKOJIb-
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KHAX MICHTH()HUKATOPOB MOJICH, 32 KOTOPBIMU CTABUTCS JBOCTOYHE U OMHCAHHE
tuna noJjs (moseit). Hampumep:

{3anmuce, xpaHAmas Ha3BaHUE U KOOPAOMHATH HACEJIEHHOTO

MIyHKTa}
TSettlements = record
X, y: real; { KOOPOMHA ThI}
Name: string; { Has3BaHue}
end;

JlanHast 3amuck cogepxut Tpu moist (X, Y, Name)s aByx pasaenax. [lToms
3aIliCU MOTYT OBITh JIFOOOTO TUMA, KpoMme (ailioBoro.
[Tocne TOro Kak THUM-3aMKCh OMMCAH, MOKEM BBOJIUTH €T0 IEPEMEHHBIE!

var
X, Z, S: TSettlement;

EauHcTBeHHas onepaiusi, KOTOPYIO MOXHO MPOU3BOJIUTH HEMOCPEACT-
BEHHO C MEPEMEHHBIMU THIIA 3alUCh, 3TO NMpUcBauBaHue. HbIMU coBamu, co-
JEPKUMOE OJTHOM 3aMHUCH KOMUPYETCS B APYTYIO OMEPaTOPOM

X =S

C OTACIIIbHBIMU ITOJIAMH 3aIIMCHU MOXKHO pa6OTaTB KaK C OOBIYHBIMH rnepe-
MCHHBIMH. I[J'IH HHUX pa3pClICHbl BCC OIICpalur, JOIIYCTUMBIC IJIA THUIIA 3TOTO
ITOJIA. I[JI?I A0CTyIla K IOJISIM 3allMCU HUCIIOJIB3YCTCA COCTAaBHOC MM — CHa4dadlla
HACT M3 3alIMCH, 3aTEM TOYKA U UM COOTBETCTBYIOIIECTO I10JIA, HAIIPUMEP.

S.X 1= 64;

s.y .= 32;

s.Name :='SaratoVv';
X.X:=s.X + 20;

15.3. OnepaTtop npucoeanHeHns with

UYrtoOsI cenath 0OpaleHre K MoJIsiM 3amucu 00J1ee KOPOTKUM, UCTIOJTB3Y-
eTCsI oTepaTop mpucoeanHeHus With

W t h < nepemennas> do
begi n

< oOoInepaTopsr>
end;

<riepeMeHHas> — UMs MePEMEHHON THIa 3aIUCh,
<omneparopbl> —ar00bie oneparopsl [Tackans.

BuyTpu 05i0ka omepaTopoB MOXXHO MpH OOpalieHUH K MOJISIM 3allucu
OMyCKaTh UMs MepeMeHHO. BMecTo Heyka3aHHOr0 UMEHH MO yMOJYaHUIo Oy-
JeT 100aBJIECHO UMl U3 TIEPBOM CTPOUKH ornepaTopa. Hampumep:

wths do
begi n
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X = 64;{ cokpaleHHOe ofpalleHre K II0JI0 X 3anucu S,
TO Xe& uTO S.X}

y = 32;{ CokpalleHHOe ofpalleHue K oJio S.Y}

Name := 'Saratov’,

z.y = y+20; { MOXHO oOfpalaTbCad K IOJIAM IPYTUX 3a-

nmcen, HO npmoeTcsHd MCIIOJIBE30BATh

MOJIHY bopMy}
{A BOoT Tak memarTh Hesb34a}

X.y == y+20; { obpamaTbCsa K MOJAM 3anducCU C UMEeHeM
<em>x</em> BHYTPM TaKOT'O ollepaTopa
HeJIb3S U3- 38 COBMNAIEHMI WMEeH 3anyucu
X M OOHOTO M3 MOJIeN 3anucu S}
end,

15.4. NMpumepbl nCNONb30BaHUA 3annucen

HQI/IMCQ 1. Mcrionp30BaHKe THIIA 3aIIUCh AJIs1 XpaHCHHUS PE3YJIbTATOB OK3aMCHaA,
coJecpiKalero Ha3BaHUuC IpeaAMETa U OLCHKY.

type
TExamRes = record
Subject: string;
Mark: 2..5;
end;

bonbmias OykBa T B Hauane umenu tuna T ExamResio6asiena u3 coo0-
paxkenuit ctuist. [lpunaro qo6aBisaTh OykBy T KO BceM HIIEHTH(UKATOpaM BBO-
JTUMBIX BaMH TUIIOB.

IIpumep 2. Vcrnonb30BaHue THUIA 3aMUCh JIJIsl XpPaHEHUsSI PE3yIbTaTOB CECCHUH,
COJZIEpKAIIEro UMs CTYJIEHTa U PE3YJIbTATHI IK3aMEHOB!

TSession= record

Name: string;

ExamResults: array [1..5] of TExamRes;
end;

3,Z[CCI> OJJHUM W3 MOJIEH SIBISETCS LEJIbI MAaCCHB JJIEMEHTOB OIIPCACIICHHOIO
BhIIe Thna | EXamReSCooTBETCTBEHHO €CIIH €CTh NNEpEMCHHAs 5TOro TUiia

var
s: TSession;

torga S.Name -ums cryaeHros, S.ExamResults[3].Subjectrassanne 3-ro sk-
3aM€Ha U T.[.

Ipumep 3. Tun 111 XpaHeHUs pe3yIbTaTOB CECCUU CTYJCHUYECKON TPYIIIbL:
TGroupResults = array [1..10] of TSession;
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DJEeMEHThl MacCuBa MOT'YT UMCTb 10001 THII, B TOM 4YUCJIC M THUII 3aIlUCh.
YToOBI COBMECTHO C pe3yiibTaTaMH XpPaHUTb HOMCP I'pYIIIBI, MOXXHO HCIIOJIB30-
BaTb HEC THUII MAaCCHB, 4 HOBYIO 3aIIMCh.

TRecGroupResults = record
Number: integer; { Homep TpyIb}
GroupResults: array [1..10] of TSession;
end;

Ecnu ectp nepemennas

var
Res: TRecGroupResults;

TO

Res.Number —mnomep rpymisr;

Res.GroupResults|i ] — pe3yabTatsl i-ro crymeHTa,;
Res.GroupResults[i].Name — UM I-TO CTYJCHTA;
Res.GroupResults[i].ExamResults[k].Mark — OIIEHKa I-T0 CTy-
nenra 3a k-if sx3ameH.

IIpumep 4. B TekcToBoM daite students.txkpanurcs nabpopManus o CTyIeH-
Tax: ¢haMuus, UMs, OTYECTBO, TOJ POKIACHHUS M KaKyl0 MKOIy okoHuwi. [Ipu-
MEPBI CTPOK U3 ATOTO (haiia:

HUBanos MBau Banosnu 1985 11
[etpos Iletp IlerpoBuy 1986 102

TpeOyercsi ommcaTh MaccuB 3amuced ¢ uMHopmanueid O CTyIeHTax u
IPOYUTATh JIaHHbIE U3 (hailyia B 3TOT MaccuB. [IporpamMma Takke HOKHA YMETh
110 BBEJICHHOMY HOMEPY UIKOJIbI BbIJIaBATh CIIMCOK 3aKOHYMBIIMX €€ CTY/ICHTOB:

pr ogr amStudents;

type
{ Twn sanuce c uHOOPMALMEN OPO CTYIEHTA}
TStudent = record

F, I, O: string;

Year: 1900..2100;

School: 1..200;

end,

var

{ Maccus uHbOpMauVu O CTyIeHTax}
Students: array [1..1000] of TStudent;
SNum: integer; { KOJIMUECTBO CTYIEHTOB}
SN: 1..200; { HOMEpP MKOJIB}
I iInteger;
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pr ocedur e ParseString(s: string; var F, |, O: string;

var Year, School: integer);

{lpouenypa, oTopas w3 CTPOKM, CUMTAHHOM W3 Odaiia,
BEIIOEJIAET (_baMMJ"IMIO, M4, OTUeCTBO, I'ono pPOXIeHMA M HOMEDP

K OJIBL}

var
n, code: integer,

begi n
{ Tonoxenue 1- ro mpobBesyila B CTpoke}
n:=Pos(' ', S);

{ Brimesnenue odbamunvu}
F:=Copy(S, 1, n-1);
{ Bepem BCe, uTo mMpmetr nocse 1- ro mpobesa}
S:=Copy(S, n+1, length(S));
{ Tomoxenue 1- ro mpobesa B cTpoke 0Ges bammimn}
n:=Pos(' ', S);
{ Brimenenue umenu}
I:=Copy(S, 1, n-1);
{ Bepem BCe, uro mpmer nociye 1- ro npobena}
S:=Copy(S, n+1, length(S));
n:=Pos(' ', S);
O:=Copy(S, 1, n-1);
S:=Copy(S, n+1, length(S));
n:=Pos(' ', S);
Val(Copy(S, 1, n-1), Year, code);
IlYear:=StrTolnt(Copy(S, 1, n-1)); - nnsa PascaABC
S:=Copy(S, n+1, length(S));
n:=Pos(' ', S);
Val(Copy(S, 1, n-1), School, code);
//Scool:=StrTolnt(Copy(S, 1, n-1));
end;

pr ocedur e ReadData(FileName: string;
var Students: array of TStudent; var Num: inte-
ger);
{lpouenypa, umrawnmasa HnaHHElE M3 OQaijia ¥ ONpelesigolasd
ux oblee KOJIMUECTBO}
var
F: text;
S: string;
begi n
AssignFile(F, FileName);
Reset(F);
Num:=0;
whi | e not EOF(F) do
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begi n
ReadIn(F, S);
wi t h Students[Num] do

ParseString(S, F, I, O, Year, School);
Num:=Num-+1;

end;

CloseFile(F);
end;

begi n
ReadData('students.txt', Students, SNum));
Write(‘Input school number’);
ReadIn(sn);

{ Touck crymeHTOB M3 wWKOJH SN}
for =1 to SNum do

wi t h Students]i] do
begi n
i f School =sn t hen
writeln(F, ' ', I, ', O);
end;
readin;
end.

3aganune 15.3anucu

1. Bpewms cytok 3amaetcs B popmare yd:MM:cc. Coznaiite npouenypy, Ko-
TOpast IO 33JJaHHOMY BPEMEHHU BBIUUCIISET, KAKOE BPEMS MOJTYUUTCS Yepe3 OJIHY
MuHyTY. JlJ1s XpaneHus: uHGOpMAaIi O BPEMEHHU HCTIONB3YHTE THI 3aIHUCh.

2. Coznaiite mporeaypy, Kotopas Oyner medaTaTh 3alUCh U3 MPEIbIIY-
iei 3amaqun B popmare ga:Mm:cc. CKaxkeM, €CITH oJIS 3aIiCH paBHBI 12 (@achr),
5 (Munyts) u O (cekyHmbI), mporeaypa J0KHA cHOPMUPOBATh M HAIEYATATH
ctpoky 12:05:00.

3. Onpenenure TUI AaHHBIX, XpaHAUMN uHPopManuio o npsmoi. Cos-
JanTe IpoLEaypY, BRIUUCISIONLYIO TPSIMYIO, MPOXOIAIIYIO Yepe3 2 TOUKH.

4. Co3pnaiiTe TeKCTOBBIN (pait, XpaHsimuii nHGopmMaruio u3 6araxxHou Be-
JIOMOCTHU KaMepbl XpaHEHUs!, BKIIOYUB CIEIYIOUIYI0 MH(POpMALNIO: (paMUiIHIo,
UMs, OTYECTBO MACCAKUPA, KOJIMYECTBO U OOIIMI Bec Beled. BriBenure B HO-
BbIM (haiiyl 3amucu O Maccakupax, CyMMapHbI BecC Belled KOTOPBIX OOJIbIIe
10kr.

5. CocTaBbTe CMHCOK CTYACHTOB, BKIIOUAIOMNN (HaMHUIIAIO, UMSI, OTYECT-
BO 1 5 onenok. Hamummre mporpammy, yaamisionIyro U3 CIHCKA T€X, KTO UMEET
XOTsI ObI OJTHY JIBOUKY.
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16. Yka3zaTtenm

16.1. CcbInoYHble TUMbI U YKa3aTenu

Kaxnas obsacte mamsatu umeer cBoi aapec. ['pyOo rosopsi, Bce OANThI
IIPOHYMEPOBaHbI, ’TU HOMEpA U €CTh aApeca. 3HAUYCHUS [IEPEMEHHBIX XPaHATCS
B IIAMSITH, U COOTBETCTBEHHO y KaXKJ0U IIEPEMEHHON €CTh CBOM ajapec. YKasare-
JIEM Ha3bIBAETCsl MEPEMEHHAsI, B KOTOPYIO 3allMCaH aJpec HEKOTOpOM o0sactu
namsatH. Hanpumep, B ykazarene MOXET ObITh 3alucaH ajpec, Mo KOTOPOMY
XPaHUTCS 3HAYCHHE KaKOW-HUOYAb IPYroil MEPeMEHHOM.

Tumbl nepeMeHHBIX I XpaHEHUS YKa3aTeJled Ha3bIBalOTCS CCHIIIOYHBIMU
TUnaMu. JlJid onucaHusl CChUIOYHOIO THIIA MCIOJIB3YIOTCS CUMBOJ «”*» U MMS
0azoBoro tuma. bazoBeiM TUIIOM MOXET OBITH JII0OOH TuUI, KpoMme (ailIoBorO,
BKJIKOYasl OIMCAHHBIE BAMA CAMUMU THIIHI.

[IpuMmeps! onucaHus CChUIOYHBIX THUIIOB!

type
Plnteger = “integer;
PReal = *real,

{ OOGbuHLIM THI- MACCUB, HEe CCBIJIOUHLINA}
TMyArray = array [1..10] of real;
{ A 270 yX%e CoOTBeTCTBYWOUMIA CCBJIOUHLI TUII}

PMyArray = *"TMyArray;

3HaueHus ¢ TAKUMHU TUTIAaMU OYAyT XpaHUTh aJpeca, 0 KOTOPhIM B MaMsi-
T MOTYT PacIoyiaraTbCs COOTBETCTBEHHO LEJI0€ YHUCIIO, BEMIECTBEHHOE YHCIIO U
MacCCHB BEIIECTBEHHBIX YHCEIL.

JUist Toro 4toObl MPHUCBOUTH YKA3aTEIK HEKOTOPOE 3HAYEHUE, MOKHO
BOCIIOJIb30BAThCS OINEpalMel B3SITHUS ajpeca, KoTopas 0003Ha4aeTcss CUMBOJIOM
@. ITycth, HanpuUMep, OMHCAHBI IEPEMEHHBIC

var
X, Y: integer; { OOLIUHLIE [IepPEeMEeHHBe, He yKa3aTesu}
P: Ninteger; { yKasaTesb Ha lejioe UYUCJIO}
P2: Plnteger; { TOXEe yKasaTeJlb Ha LeJjioe UYMCJIO, TUII

KOTOPOTO OBIJI ONMCAH BHIIE}
Torna momycTrma cieayromniasi oneparus:

P = @X;

3HaueHreM yKkasarens P ctaHeT agpec, M0 KOTOPOMY XPaHHTCS 3HAUYCHHUE
nepeMeHHou X.

3Has ajipec, MOXKHO OIMPECIUTh, KAKOE 3HAYCHHUE T10 ITOMY aJIpecy 3aru-
CaHo, WM 3alKCaTh 3HAYCHHUE B MAMATh C 3THM aapecoM. J[JIs 3TOro MCmosb3y-
eTCsl TaK HasbIBacMasl oreparus pasvimenosanus ykazarens (dereferencegciu
no-aHriuiicku). OHa 0003HAYaeTCsS CUMBOJIOM «”», KOTOPBIA CTaBHTCS TOCIHE
MMEHU TIepEMEHHOM-yKa3arens. Hanpumep:
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{B o6nacte mamaru c ampecoMm P szanmceBaercsa uwmcio 5}
P/ = 5;
{B nmnepemennywn X s3anmuceiBaeTcd 3HAUYEHMUE, XpaHAlee IIo
anpecy P}
X :=PH

C pa3bIMEHOBaHHBIMH yKa3aTelsaMHu (M0CjIe KOTOPBIX MOCTABUIA CHMBOJI
«») MOXHO pabOTaTh KaK ¢ OOBIYHBIMU IICPEMEHHBIMH.

[TyCTh BBITIOIHSAIOTCS OTIEPATOPHI:

X:=3;
P = @X;
P =5;

B pesynbrare B nepemenHyto X OyAer 3amucaHo yucio 5. Mel 310 caena-
JIM KOCBEHHBIM CITOCOOOM, U3MEHHUB COACPKUMOE SUEEK MaMATH, T XPaHUIOCh
3HaYEHUE TTIepeMeHHON X.

CcpUtoyHblE TUIBI JIOMMYCTHMO OOpa3oBBIBATH OT JIIOOOT0 THIMA, B TOM
quciIe OT APYroro CChbUIOYHOTO THma. [loaToMy nomycTuMo ornpeeneHue ykasa-
TEJIs Ha yKa3aTeb.

var
z: "PlInteger;

Bo3MmoxHbIE 3HAUCHHS TAKOW MEPEMEHHOM — aJpeca B IMaMsTH, III€ Xpa-
HATCA aJpeca, 0 KOTOPBIM 3aIlMCaHbl 1IEJIbIE YHCIIA.

Cpenn BO3MOXKHBIX 3HAYEHHM yKa3zaTesnei BbIAETSETCS OAHO O0COOEHHOE
3HaueHue — Nil. Ykazarens, umeromuii 3HaueHue Nil, «HUKyga HE yKa3bIBACT».
VYxazarens Nil cuntaercs KOHCTaHTOW, KOTOPYIO MOYKHO NMPUCBOUTH YKa3aTEINIO
JAr000r0 TUTA.

16.2. HetTunusnpoBaHHbIe yKasaTenu

XOTs 3HAYEHUSIMH CCBHIJIOYHBIX THUIOB, 00pa30BaHHBIX OT JII0OOT0 6a30BO-
rO THIIA, SBJISIFOTCS ajpeca, B MaMsTH MPsIMOE MPUCBANBAHKUE 3HAYCHHUN Pa3HO-
TUIHBIX yKa3aTenei 3anpemeHo. [1ycTs, HanmpuMep, UMeeTcst ONMCaHue

var
X, y: Ninteger;
Z: “real;

I[OHYCTI/IMBI IMPpUCBAUBAHUA OAHOTUITHBIX YKaBaTCJIeﬁ
y;

HC,Z[OHYCTI/IMBI IMpUCBAaNBAHUA

X

N X
Tt
< N

Takoe orpanuueHre MOXHO 000WUTH. J1Jig ATOr0 CYHIECTBYIOT yKa3aTelu,
HE CBSI3aHHBIC C OIPEJICIICHHBIM THITIOM JIaHHBIX, UMetoIue Tur Pointer:
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var
p: Pointer;

HCTI/IHI/IBI/IpOBaHHBIC YKa3aTcjini COBMCCTHUMBI C JTFOOBIMU TUIIU3UPOBAH-
HBIMH YK3aTCJIsIMH. COOTBETCTBEHHO A0IIYCTHUMO

p:=X;
Z:=p;

16.3. lmHaMun4yeckoe BblaeneHne namsaTu

[TamsTh MO OOBIUHBIC TIEPEMEHHBIE BBIJCISACTCS OJHOBPEMEHHO C Haua-
J0M pabOoTHI MPOrpamMMbl (WM MOANPOrPAMMBI JIJIsl JIOKATBHBIX TEPEMEHHBIX) U
OCBOOOXKIAETCS 1O OKOHYAHUHM PpaboOThl mporpammbl (moamnporpammbl). Takue
TICpEMEHHBIC HA3BIBAKOTCS CMAmMu4ecKuUMU.

Hcnonp3oBaHue ykaszaresnel MO3BOJISICT CO3/1aBaTh M YHUYTOXATh Tepe-
MEHHBIC B JIFOOOM MecTe nporpaMmel. [1og oOpazoBaHHeM U YHUUYTOKCHUEM TIe-
PEMEHHBIX MMEETCS B BUJY OTBEJCHUE MAaMSTH, JOCTATOYHOW Ui XPaHCHUS
3HA4YeHUs1 0a30BOTO IS yKa3aTelsl TUIIA, © COOTBETCTBEHHO €€ OCBOOOKICHHUE.

be3 Takoro OJuwmamuyeckoeo BBIIEICHUS MAMSITH HEBO3MOXKHO TpeACTa-
BUTH ce0e paboTy HHKAKON CIOXKHOUW mporpammel. [IpennonoxxuMm, Hampumep,
YTO Ballla ONEPAIMOHHAs CUCTEMa IPH 3aIyCKe PE3epPBUPOBAJia AMSTh IO/ BCE
BO3MOJXKHBIC 33]1a4d, KOTOPBIC OHA YMEET BBIMOJHITE. [Tpu pabore ¢ GonbIMMu
CTPYKTypaMH JaHHBIX OYTU BCET/Ia UCIIOIb3YIOTCS YKA3aTeIH.

Brienenne u ocBoOOkIeHHE namsaTH B [lackaine nenaercs CTaHIapTHBI-
mu npoueaypamu Newu Disposellycts p —TUNHM3UPOBAaHHBIN yKa3aTellb.

New(p) BbifensieT naMsATh MO XpaHEHHE 3HaYCHHs 0a30BOTO JJIS yKasa-
TEJIs P TUIA U 3alTUCBIBACT B aJpec 3TOM 001aCTH MaMSTH.

Dispose(p)ocBoboxkIaeT namsaTh, Ha KOTOPYHO CChLIACTCS yKazaTelb P.
3HaYCHUE yKa3aTelsl MPU 3TOM HE MCHSIETCS, HO He3ape3pBUPOBAHHYIO MaMsITh
MOT'YT UCIIOJIb30BATh JPYrUe MPUIIOKEHHUS, TaK YTO paboOTaTh ¢ HEl BO M30exka-
HHE KOH(JIUKTOB C JAPYTHMMHU MPOrpaMMaMi HE PEKOMEHIyeTcsl. XOpOIINM TO-
HOM OyJIeT 3amucaTh B IepeMeHHYto P 3HadeHue Nil cpa3y mociie ocBoOoXIeHUS
namsTe npoienypoii Dispose.

JI1st HEeTUMHU3UPOBAHHBIX yKa3aTeNIeH 3TH MPOLEAYPhl HEIPUMEHHMBI, TaK
KaK HEMOHSATHO, CKOJIbKO OaiT maMsTh Hajo0 BBIACIATH. [l pe3epBUPOBaHUS U
BO3BpAIIICHHS MaMSATH B 3TOM Ciydae HCIOJb3yrOTCs mpoieaypbl GetMemu
FreeMem.

GetMem(p, Sizepsigenser SizebaiT U 3aUChIBACT UX aapeC B HETHUIIH-
3MPOBAHHBIN yKa3aTelb P.

FreeMem(p, SizeycBoOoxkTaeT mamsaTh, UMEIOLIYIO aapec P. Size, —pas-
Mep paHee 3ape3epBUPOBAHHON MAMSTH.

Bcro 10cTynHYyO ONEpaTUBHYIO MaMsATh KOMITBIOTEPA MPUHATO HA3bIBATh
kyuetl. I[Ipy IMHAMHUYECKOM BBIJCICHHH MAMSITH TOBOPST O B3STHH €€ M3 Ky4H.
[Tpu ocBoboxmennu namsatu (Disposewm FreeMem)roopsrt, 4To OoHa BO3-
BpAIICHA B KY4Y.
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16.4. PeKypcuBHble CTPYKTYpPbl AaHHbIX

IlycTh onucan TN 3aUCh, U OHUM U3 IOJIEW 3TOU 3aIIMCH ABJISETCA yKa-
3aresb. B 3TOT yka3aTenap MOKHO 3ammcaTh aapec, 0 KOTOPOMY JaHHas 3aIllCh
pacmosaraercs, 100, uTo 60jee HHTEPECHO, aapec IPYroi 3aUcH TOTO K€ TH-
na. OTO MO3BOJIMUT IIPH MOMOILHM yKa3aTeaell co31aTh CTPYKTYPY JaHHbBIX, Ha3bl-
BAEMYIO CBA3AHHBIM CHUCKOM.

IIprmep onmcanus TakOW CTPYKTYpPBI TaHHBIX:

type
PListElement = ATListElement;
TListElement = record
< [IoOM3BOJIBHEIE [1I0JIA 3alucu>
NextElement: PListElement;
end;

3nmech cHavana onuchiBaeTcs Tum — ykasatens PLIStElement -#a 3ammchk Thma
TListElement.3areMm uaer onvcanue caMoro Tvma 3amycH, OJHO U3 IOJIEN KO-
topoit umeet tun PListElementIlonydaercs, 4To MblI HCIOJIB3YeM HACHTH(H-
karop TListElementeme 10 toro, kak ero onucaiau. OObIYHO TaKWe BEIIH 3a-
NPEIEHO JIeaTh, HO B IAaHHOM ClIydae, KOT/la OTIMCHIBAETCS CCHIJIOYHBIN THUTI, U3
3TOTO MIPaBUJIA CAETAHO UCKITIOUEHHE.

Ecnu umeeTcst 3amuch 3TOro THIMA, TO MOYKHO € TIOMOIIIBIO yKa3aTens -
HAMHUYECKH CO3/1aTh €Ille OAMH JJIEMEHT TaKoro ke tuma. [1o ykazarenro B 3ToM
HOBOM DJIEMEHTE — €Ille OJWH 3JEeMEHT W T.A., CKOJbKO TmoTpedyercs. Takas
CTPYKTypa JTaHHBIX HA3bIBACTCS OJHOHAMPABICHHBIM CBSI3aHHBIM CIHUCKOM. Ee
CXeMaTU4YeCcKoe M300pakeHue rmoka3ano Ha puc. 16.1.

JlaHHbIE JlaHHBIE e Jlanubie

Vkazaressp Vkazaressp NIL

Puc. 16.1

3agaua 1. IlycTe B BUJI€ OHOHANPABIEHHOTO CBSI3aHHOI'O CIIMCKA XPAHSTCS Le-
able yucna. Co3aaTts Npoueaypbl, KOTOPBIE:

a) CO3JAl0T CHHCOK, TMHAMHYECKHU BBIACISS U3 Ky4YH NaMsTh MOJ| 3a/1aH-
HOE YHCIIO JIeMEHTOB N;

0) 3anonHSOT MHPOPMALMOHHYIO YacTh JJIEMEHTOB CIMCKa 4yuciaamu 1,
2, ..., N;

B) MEYaTAIOT B CTOJOUK MHPOPMAIIMOHHYIO YacTh CITHCKA,

I) YHHYTOXXAIOT CIIMCOK, BO3BpAIlas B Ky4y BBIJICICHHYIO IO/ HEro Ia-
MSTb.

Pemienue:
type
PList = ATList;
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TList = record

X: integer; { MHOOPMAaLMOHHOEe TMoJie}
Next: PList;{ CCHUIKA Ha CJIeOyl Vi 3JIEeMeHT CIMCKa}
end;

pr ocedur e CreatelList( var Head: PList; Num: integer);
{Hpoueﬂypa cozmaeT CIMCOK, comepxamuii Len sjgemMeHTOB,
HaurHawoumica c sjieMmeHTa Head}
var
n: integer;
H: PList;
begi n

If Num>1 then

begi n

New(Head);

H := Head;

{ [lpy paboTe C OOHOHANPABJIEHHBIMM CIMCKAMM IIPUH-
IUIIMaJIBHO BaAaXHO He TIIOTEPATHb CCBIJIKY Ha HepBbIﬁ
3JIeMeHT. llosToMy najibHeNuue olepaumy OyneMm IIpo-
BoouTh He c Head, a co BcnomoraresnbHOM’ [IepeMeH-
Hom H}
forn:=2 t o Num do
begi n

New(H”.Next);
H := HM.Next;
end;

H”.Next := nil;

end el se

Head := nil;

end;
procedur e FreeList(  var Head: PList);
{lpouenypa, oceBoboxmawuas NaMATb, BHISJEHHY I[10I CIIMU-
cok c nepeemMm syemenTom Head}
var
H: PList;
begi n
{ [IOCKOJIBLKY CIMCOK BCE& PaBHO YHMUTOXaeTcCHd, MOXEM
crokoruo mamMeHaTs Head}
whil e Head<> nil do
begi n

H := Head;

Head := Head”".Next;

Dispose(H);

end;
Head := nil;
end;
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pr ocedur e FillList(Head: PList);
{lpouenypa 3zamnonHaeT UHOOPMALMOHHYK UACTb 3JIEMEHTOB
cnvcka umcnamu 1, 2, 3, ...}
var
n: integer;
begi n
n:=1;
whil e Head <> nil do
begi n
Head”.x := n;
n:=n+l;
Head:=Head”".Next;
end;
end;

pr ocedur e PrintList(Head: PList);
{Hpoueﬂypa rnevyaraeT MHOOPMALMOHHYK UYacCTb BJIEMEHTOB

crnmckal
begi n
whil e Head<> nil do
begi n

writeln(Head”.x);
Head := Head”™.Next;
end;

end;

[Iporpamma, paboTaroiias ¢ STUMH MPOIEAypPaMH, MOXKET BBITJISAETh, Ha-
npuMep, Tak:

var
List: PList;
begi n
CreatelList(List, 5); { cos3maeM CIOMCOK U3 5 sremen-
TOB}
FillList(List); { B MHbOOPMAUMOHHBEE UYaCTM [IMIIEM UKUC-
nal, 2,3, 4,5}
PrintList(List); { neyaTaeM MHOOPMALMOHHBEE  YaCTu
DJIEMEHTOB CIMCKa}
ClearList(List); { ocBoBOXmaeM MaMSaTh}
readin;
end.

CBsi3aHHBIE CIUCKH, TaK )€ KaK M MaCCHUBBI, MO3BOJISIOT XPaHUTh HAOOP
OJIHOTHUIHBIX JIAaHHBIX U MOTYT pacCMaTpPUBAThCS KaK aJIbTEpPHATHBA MAacCCHUBaM.
Kakyro cTpykTypy mpeamnodectb, MaCCUBBI WJIM CBS3aHHBIE CIIMCKH, 3aBUCUT OT
TeX oreparui, KOTOphIE Yalle BCero Oy 1yT MPOU3BOIUTHCS C JaHHBIMHU.
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Hanpumep, y CBSI3aHHBIX COMCKOB JIETYe€ MPOU3BOAUTH ONEPALUIO BCTaB-
KM U yIQJICHUS AJIEMEHTOB BHYTPU CTPYKTYphI. ¥ MacCuBa HaJl0 CMEIIATh BCE
MOCJICYIOIINE 3JIEMEHTHI, B CIIMCKaX JOCTATOYHO MOMEHSITh YKa3aTelb OJTHOTO
TOJILKO MPEABIAYILIETO AJIEMEHTA.

B T0 xe Bpemsi, €ciiu Haio MOJYUYUTh JTOCTYII K 3JIEMEHTY MO €ro HOMEPY,
B MAaCCHBE 3TO JIEJIACTCS Cpasy, a B CIUCKE NPUAETCS MPOUTHU BCE LIETIOUKY, Ha-
YHMHAas C TOJIOBHOI'O DJIEMEHTA.

B paccMOTpeHHBIX OJHOHANPABICHHBIX CIIMCKAaX, 3HAsl 3JIEMEHT, MOYKHO
OBLJIO HAWTH BCe mocnenyronme daeMeHThl. OTHAKO €CJI M3BECTHA CChIJIKA Ha
OJVH U3 CPEAHUX DJIEMEHTOB, TO UAYILIHE NIEPE]l HUM HAWTHU HE ynactca. Eciau B
HAXOXJCHUU MPEIbIAYIIMX 3JEMEHTOB €CTh HYXKJa, TO CO3JAI0TCS JIByHAIPaB-
JICHHBIE CIMCKH, KQXKIBIN 3JIEMEHT KOTOPBIX COJIEPKUT JBA yKA3aTessl — Ha Ipe-
JBIAYIIUN U MOCIETYOUIUNA SJIEMEHTHI.

BooO61ie roBopsi, Kakaplid 3JIeMEHT MOAO0OHONU CTPYKTYPhI MOXET COJep-
JKaTh CKOJIbKO YIOJHO yKa3aTeJIell Ha 3JIEMEHTHI TOTrO K€ THUIIa, YTO MO3BOJISIET
dbopMUpOBaTh HE TOJLKO CIIMCKU, HO U JAEPEBbS U rpadsl.

3aganue 16. Yka3zarean

1. [Ipucpoiite Kakoi-HUOYAb IEPEMEHHOI 3HAYEHUE HE HAMPSAMYIO, a Y3-
HAaB €€ aJIpeC U U3MEHUB COAEPKUMOE MaMTH 10 ITOMY aJpeCy.

2. Y3HaiiTe, 4TO CTAaHEeT ¢ MepeMEHHON THIa Char,eciu B COOTBETCTBYIO-
LIYI0 €1 MaMsTh 3alUCaTh LEJI0e YUCIIO.

3. Jlsia olHOHAIIPABIEHHOTO CIKCKA U3 LEJbIX YUCEIl HAMUIIUTE CIIETyIO-
1IMe MpoLEeAypHI:

a) CO37aTh CIMCOK U 3alIOJHCHUTH €0 CIYyYaiHBIMU LEIBIMHU YyuciiaMu. B
JIEKLIMY TPUBEICH IPUMEP CO3/aHMsl CIMCKa, HauuHas ¢ 1-ro anemeHTa, momnpo-
OyiTe ATO caenaTh, HAYMHas C MOCJEIHETO;

0) HameuyaTaTh 3HAYCHUS DJIEMEHTOB CITHCKA;

B) HMCKJIIOYHTDH U3 CITMCKA JIEMEHT C 3aJJaHHBIM HOMEPOM;

I) TIOMEHSATh MECTaMH J[Ba DJICMEHTA CITHCKa,

1) YHUYTOXKUTH CITHCOK.

4. B TexctoBoM (aitie comepxkutcs cronOuk uucen. CosmaiTe HOBBIN
daiin, rae OyayT Te e Yucia, HO 3amucaHHble B oOpaTHOM nopsiake. st mpo-
MEKYTOYHOTO XPAHEHUS JaHHBIX UCHOJIb3yNTE OJTHOHAMPABICHHBIN CITUCOK.

5. Co3naiiTe ogHOHANPABIEHHBIN CIIUCOK U3 1eNbIX uncen. [lepectporite
AIIEMEHTBI CIIUCKA B OOPATHOM TOPSIJIKE.

6. Ilo cTpoke, conepkaieid apupMeTHIECKOE BbIpaXKeHHE, KyJa BXOASIT
4KcIa ¥ CUMBOJIBI oniepanuii (+, -, /, *), moctpoiite OMHapHOE JEPEBO M CO3/IAN-
Te (PYHKIIHIO, KOTOpasi IO TAKOMY JI€PEBY BBIUYUCISET 3HAUYECHUE BbIPAKECHHUS.
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