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»

BcTtynneHue

Uro Takoe s3bIKk nporpammupoBanus? Jlwobas 3azaya,
KOTOPYIO PENIaeT KOMIBIOTED, 3aIIMUCHIBAETCS B BU/IE 11O~
CJIel0BATEJBHOCTH KOMaH. TaKast HoCJIe0BaTeNbHOCTD
Ha3pIBaeTcs nporpamMMoit. Komanasl, K0HEUHO, TOIKHBI
6BITH TIPE/ICTABIEHBI HA A3BIKE, HOHATHOM KOMIbIOTEDY.
OnviH U3 TAaKWX AIBIKOB — SI3BIK IIPOrpaMMupoBanus [1ac-
kastb. OH paspaboTan nBedapckuM npopeccopom Huxko-
naycom BUpTom crenuanbHoO A 06ydeHus CTyIeHToB
TIporpaMMHUpoBaHKio. K 0cO6eHHOCTAM SA3bIKa OTHOCUTCA
TaKXe U €ro CTPYKTYPHOCTE. TO ecTh IporpaMma JIeTKo
pasbusaercss Ha 6ojlee NPOCTHIE, HEIEPECEKAIONIECS
6JI0KH, Te, B CBOIO OYepelb, Ha eille 6oiee IpocThbie OI0KU.
I10 Taxxke obreryaer nporpamMmuposanue. B 1979 rony
A3bIK OBLIT YTBEPKAEH B Ka4eCTBE CTAHAAPTHOTO. BupT
Ha3BaJl ero B YecTh (ppaHIy3ckoro yyeHoro biesa Ilac-
KaJs, usobperaress cyeTHoM mammubl. S3bik Iackansb
TmpocT, JiorndeH u addextben. OH MOLyIUI PacpocT-
paHeHHe BO BceM Mupe. Haumu 6ecensl OCTPOEHB! Ha
KOHKPETHBIX IpUMepax nporpamm. JauTesbHBIX TEOpE-
TUYECKUX MOSICHEHHI HET, MO3TOMY KpaitHe Heobxonu-
MO BHUMATEJIbHO YUTATh KOMMEHTAPHH B TEKCTAaX MPO-
rpamm!

Wrax, HaumHaeM TIEPBYIO Oeceny cpasy ¢ MepBoii mpo-
rpammer Ha [lackase.
 Kemaem ynaun!

bnaropapHoctH

" ABTOPBI BBIPXKAIOT 6J1ar0aPHOCTH 33 IIOMOIIb, OKA3aHHY 0
B pabote Haj KHurol: yuenukam mkou 183, 489, 550, 366
32 TO, UTO OHU PEIAJIH [IPeJIOKeHHbIe 3aJa4il; COTPYAHHE -
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- Kak Hanucatb npocryio
nporpammy Ha lNackane



Wsyuenue Tackans Mpl HAYHEM Cpa3y ¢ KOHKPETHBIX IpUMe-
POB, KOTODbIE HOMOTYT BaM ITOYyBCTBOBATh IMTPOLIECC IIPOTPaM-
MHPOBAHHSA BIKHBYIO. Llar 33 IAroM Mbl IPOBE/IEM BAC uepes
BCe CTANMH IIPOTPAMMUPOBAHKA. MBI XOTHM, 4TOGBI BB Cpa-
3y OIIYTHJIV YBEPEHHOETH, UTO0bL BbI OHsIIH: «Eciu st emor
HaIMCaTh OZIHY POTPaMMY, 3HAUMT, CMOTY 1 BTOPYIO» |

Ypok 1.1. BoiBoAuM coobiueHune
Ha 3KpaH Aucnien

Hamreit neppoii mporpammoii 6yzeT nporpaMma-rnpuBeT-
ctBue. OHa ITPOCTO BBIBEZIET TEKCT Ha HKPaH KOMIIbIOTEpa
U 3aBepLINT CBOIO paboTy. B 3TOM ypoxe Mbl pacCMOTPHM
OCHOBHBIE ITpaBUIa 0POPMIIEHUS TPOTPAMMBI.

COBET
Brusmarmiedsro wumaimie KoMuenmapin, ol ~HaX0Gan-

ca & guzypnerx cxodicax {} .

Mpumep 1.1. flepsas nborpamma

program F1rst { Mepsas CTpPOKA — 3arONOBOK nporpaMMM
program = -Cnywxebxoe CnoBo;
First — uma Haweit nporpamMbl,
€r0 Bbl NPUAYMLIBAETE CaMu.
B KOHUE CTpOKu CTOMT
- TOYKA C 3anaToit.
Mpu NEepeunCnennn UHCTPYKUW ﬂaCKaﬂﬂ
MEHAY HUMU HYKHO
cTaguTe "
flanswe naet Teno NporpaMMl.
OHo BCerpa HauvHaetcs Co Crosa begin }
begin { 3peck 8 KoHUE CTpOKU HET
’ TOYKM C 33NATON.



- Ypok 1.2. Kak 3anoxutb 3Ty nporpammy B komnsiotep? 11

Chepyowan Komasga, wan onepaTop,
BuBOAUT. CnoBo MPUBET Ha akpaw;
NoCAe BbIBOAA KyPCOp OCTAETCH Ha TOW ke
CTPOKE B KOHLE TEKCTa;
TEKCT AN BbIBOAA BCErfa 3aKNnuaeTcs
B anocrpo¢u.}

write ('Mipuser, '); { B xoHue CTpoKu 0BA3aTenbHA
TOqKa C 3anaToi}

{ Cnepywuuit onepartop BLIBEAET HA 3KpaH

cnoso [PY3bA! u nepesenet Kypcop
Ha CRepyoWy CTPOKY, T3K Kak CuMBOMbI
"In” B onepatope writeln osHauawT
“line" — no-aHranmickn "cTpoka” }

writeln ('HDYSbn")

writeln(’ 3To BTOpan -CTpoka’) { 3aech ‘B KOHUE CTPOKM °
He 00933TeNbHA TOUKA C 3ANATOR. TAK KaK
3TO NOCRERHWA OnepaTop.
Npowe roBops, nepep end TO4Ky C 3anaToit

Lo MOXHO He CTaBuTh }
end. { CnoeomM end- 3aKaHuuBaeTCH

, TeNo. NPOTPaMML;

B KOHLe 0043aTensHo CTOMT TOuKa }

3AMEYMAHHUE

- Ouens Bamno nonuuaris, Ko1ga nywno chabusis #iou-
Ky ¢ sansmol, a koega neri. Ocnobnoe npabuio — Wowa ¢
SANANOR GOAKHA CHACUHLCS Mt nqkenuéleuuu wHCHpYK -
yudi . Tak, 8 paccuompennos moKo whio npuiepe hoka ¢
.mmzmou Chrouh Mexnqy /;asqao.ﬂ program 4 /za.zqe.mu thesa
n/zoz/zwm, a rmakwe € hieie nposhaniit npu neperncieris
onepanopol . ﬂa nociegres oneparope writeln nepesuctenne
sakanwubaerics, ROSHEOMY MbL He ROCHABIUAL Hiowky © 3ans-
ol .

P

YpOK 1.2. Kak 3a10XuTh 3Ty nporpammy
B KOMMbioTep?

B 5TOM ypOKe MBI PACCMOTPHM U BBITOJIHUAM BCE AeHCTBHS,
Heob6xoMBbIe it paboThl B cpezie [Tackasb. M bl yCIOBHO



.12 Tema 1. Kak HanucaTs npoctyto nporpammy Ha Mackane

pasfeN Iy uX Ha 7 maroB. MoxeT ObITh, TaKOH JJIMHHBIN
TIPOIIECC TIOKAYKETCS BaM yTOMUTENbHBIM. Hy, UTO XX r1oze-
JIaeLIb: TAXKEJIO B YUEHUH — JIETKO B 6010

Obuanexbre cebd TeM, YTO 3TH 7 MIATOB HPUBELYT BaC
K MEPBOMY KOHKPETHOMY PesyJIbTaTy. I10 Havano 6oL
nIoro nyTtu! ]

Cuayaia paccMOTPUM, KaKUe 3TaIrbl AOJKEH TPOHTH
[0/Ib30BaTenb (IPOrPaMMUCT) IS TOTO, YTOOBI YBUAETH
Ha 5KpaHe NMPABAJIbHBIE PE3yIbTaThl PaBGOTHI CBOEN MpPO-
IPaMMBL. ‘

dTanbl CO3AAHUA KOMIMbIOTEPHON Nporpammbi

+ 1 stan. PezaktupoBanue TeKCTa IPOrpaMMBI (KOMaHa
Edit). Ha sTom sTarme mosp3oBarepb Ha6npaeT CBOIO IPO-
IPaMMy B CUMBOJIaX BHIOPAHHOIO MM sI3BIKA TPOTPaM-
MUDOBaHUA.

+ 2 sran. Komuumsiusa nporpammel (komanzaa Compile).
B pesysabTarte nporpamMMa noJIb30BaTeNs IEPEBOAUTCSA
M3 CMBOJIOB S3BIKA TIPOrPAMMMPOBAHUS B JBOMYHBIN
Kof Kombiotepa. [Ipu o6HapyseHnu owu6oK npowc-
XOIUT BO3BpaT K 1 aTamy. '

+ 3 oran. IlocTtpoeHue nporpaMmbl ‘(KOMaHna Build).
Hoarpyxatcs 6H6IUOTEYHbIE MOAYIU’, ¥ TOTOBAS
IPOTPaMMa B [[BOUYHOM KOJZI€ COXPAHAETCS Ha TucKe.
ITpu o6Hapy)KeHUH OMUOOK MPOUCXOAUT BO3BPAT K
1-My aramy.

+ 4 3ran. 3anyck nporpaMMbl Ha BBINTOJHEHVE (KOMaHIA
Run). ITIpu o6HapyskeHun ouinbOK IPOUCXOAUT BO3BPAT
k 1 sTamy.

IIpoxoxneHue Bcex 3THX 3TANOB 3AJI0KEHO B UHTETPH-
pOBaHHOI/I cpene Mackan.

' O ToM, 4TO TaKoe 6GUOINOTEYHbIE MOAYJIN, CM. 3aMeYaHue Jajiee Mo
TEKCTY.
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C Hanano 2l

Edit (pegakTuposarivie)

Compile (koMnvnauus)

—

Build (noctpoetive)

Oa

Hetr

Run (BuinanHeHue)

o )

Puc. 1.1. Cxema NpoXoxaeHNUS 3TaN0B CO3AAHUA NPOTPaMMb
Ha KomnbioTepe o
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3AMEYAHUE

Tlowrin sw0das /caanb/ame/zﬂa.sz npospanna cociou u3
dioxob /«uaqq.,teu ), kamqoti u3 Komopex Bunoinses Kakoe-
o ogro gedciibue. Jlhothauiy cocimabanion us smus do-

kob, wak ws kupnusuxol. 5 9-d ieue ot Hayunncs cosga-
Gars iarue duonu caunocrioaneisno . Ognaro gawe € cansx
RPOCHEbLY CAYLAAX RpXoquikes Bonodnsnie gelicwmbns, Jes
/ca/)io/wz.x He ao&caqszc.ﬂ houn R OgRA hpiothanua — Ha-
npusieps, Goiboquiris ungpopuanuio ha sipat ui 8loquins wiio-
o ¢ kiabuasiype . Jlak kax siu geliciibus ryxnor cest,
gas nux Glesn cneyualonoe nasbanus (nanpuseh, wite u
writeln /) % sadomusn nenochegcnibenno € nposhanny Jlac-
kais. Onu-1io u nasetbawmica JudUuomenoLi - HOGYAIMY .
U mamunnse xoger xpanasics € chennaisns gatiax (dud-
Anoriexax) u nogcoequnsionica x Gakiidi WhOOMMAN- HA
Iimane nocCHpioenns .

Bam 1ipesiaraeTcst BBIIOJTHUTD [TOCJIETOBATENBHO CIe-
IYIOIIHE AeHCTBHUSL

1. 3anyck cpeabl MNackans

~ *% UlenkHute Ha 3Hauke [lackaib, ecim OHPCyWecTByeT Ha Ba~

wem PaBouem cTone, unu HaliauTe Ha aucke chaiin turbo.exe
-unu bp.exe (McnonHsiemble hainbl ¢ nporpammon cpeast Flac-
Kaub) ¢ nomotLbto chyHkunm nouncka Windows (Myck » Haitti).

3AMOMHUTE!

Koinbuma F10 Gnsetbaern 2iabnoe menio (Hmowho makne
messciytine Abiunsro) .

Kaabuma Tsc ocymechibuses: Bosbpanm i3 wwdoro Ger3banion
frennha K npeqoqypey .

[Tpu ycnenHoM 3amycke “UHTErpupoBaHHOH cpeasl [ac-
KaJTb BbI YBUAUTE Ha 9KPaHe CJIeLyIOIre 3JIeMEHTI:
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+ rJIaBHoe MEHIO (CTpOKa CBepxy)
.+ OKHO pel[aRTI/IpOBaHI/IH (cunee Tose nocepezu/IHe)
+ ommcanns BYHKIHOHABHBIX KNABUUI (CTPOKA BHU3Y).

COBET

“Fiin coberen kacatosica na,wsa&zmmeu Tlackais gis
Windows . ‘

Copee bcero, 6n sanyckaerie Tlackas us Windows, cosgad
gua 5020 spasik (nanpunep, na Padoven chiose). Ogna-
ko Jlackars — npospania gis MS-DOS, nosmony € xoge
/zad’am(,z ¢ nell G criosxnermecs ¢ HecKodbKIMb ocod'euﬂoc-

Hasn . '\
Bo-nepbove, npospanus: grs MS-DOS odnsno sanyckasrics
& nounosrpannos wexciiobon pewnie. IR0 KAKEHCE Hak
HeYGoTHbLUL XOHR ot NOWEOMY, UHEO HACIHONEA MEPUAHUSL MORK-
iiopa € o pewnme cociabuseri bcero 60 Tu, 8 o Gpens
KOk Ggias JeSORacrOCHil 1403 CLUMACHICH HEOIXOGUAbtML xR
o 85 Ty. Odnuno spaguueckusi pewus Windows nacimpoen
HO MAKCHMANLIYIO wacHomly odhobuenus. Mot peronengyen
ban nepeiiiu nocue sanycxa Jlackain 8 oxonnsi pewuss
padors: (konduranns ma&uu Alt+Enter ) « fasbepnsypi ono
bo Leco Supan .

Bo-Eroporx, neperssonariens mafuaml//m gt MS. -.DOS -npo-
YrAMM HE UMELHE HUKAKOIO OWiROWEHUR K O0mtuiosy hehe-
wtonanesro krabuariypor Windows. Sanounwiie: € Jlackaie
heperssonenie Ka Pyccryro fackiagiy. kiabuakipioe nponsbo-
qﬂ.ﬂfc&l nanaines npaboro CtlssShift, a odparing na aarinm-
ko — namanines 4eboo ColeShitt . Tlhu smiom unqurariop
KAQBUaIEY ot KA NaAKEAL 3AGA% HE MEHREHCA — He odpamadi-
e ka nezo Bnnnanns. OSotuio mpus neperilonenin packiag-
kn gan MS-DOS kouncromep riaxme usqaer 36yuoboii cuz-
Hat. :
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B-rapenisux, okno npotpanmst gis MS-DOS wpasne ne pexo-
MERTYENCR 3akfitbalit MEAKOM HA KHONKE SQKfIRUR OKHA
Windows. o geiiciinbue npubeger k abapuinosy npunyqu-
tiedsnouy anpoiinie Tlackais u, ckopee bceto, k nomepe re-
caxpanennoi npozhaiet . Saipnbans Jlackas wymno cheg-
cribasn Tlackats — ¢ nonompio kosangs: Exit € senso File wau
rwosdunauun Kiabuwe NX na riabnaiype .

2. Pa6oTa B OKHe peAaKTUPOBaHMUS Edit
< [lepeianTte B rnaBHoe meHto (knasuwa F10).

% BuiGepute nyHkT File ¢ NOMOLWIBLIO KNABMWIL Mepemellenms
Kypcopa (¢, —).

< Haxmure knasuwy Enter.

[TosiButcst packpeiBatolieecs MeHIo File:

New

Open F3
Save F2
Save as ‘

Save all

Change dir

Print

Printer setup

DOS shell ;

Exit : Alt+X

Kombunaimu KiiaBull, yKa3aHHbIE CIIPaBa 0T Ha3BaHUs
KOMaHIIBI, 1aI0T BO3MOKHOCTb CPasy BOUTH B 3TOT PEIKUM.

% Bribepute KomaHAy New ¢ NOMOUIBIO Knasuil nepemeliie-
~nua kypcopa (T, ). ' :
s Haxmute knasuwy Enter.
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Ha skpane oTKpoeTcs. IycTOe OKHO, ©3arjaBjeHHOe
NONAMEOQOQ.PAS. D10 uMsi, ZaHHOE CPENOU IO YMOJIYAHHIO
Bauei Oyzaymieit mporpamme (TouHee, (aitny, B KOTOPOM
Oyner XpaHUTbCS Bamia Oyayuias rporpamma). Ecnu Bot
TIOBTOPUTE ONMCAHHYIO ONEPALHIO, TO PACKPOETCA elle
OIHO OKHO, HO yxke ¢ nmeneM NONAMEOQ1.PAS. Tax moxHO
PaCKpPBITh JOCTATOUHOE YHCIO OKOH pelakTupoBanus. s
HEPEKJIIOUYEeHNs] OKOH JOCTAaTOYHO, YAEPKUBas HaKaTou
kiapuuly Alt, Haxxats Kiapumly ¢ LUGPOH, IPeACTaBIISIO-
HIel MOpsKOBBIN HOMED OKHA. JTY ONEePAIIO TAK)Ke BbI-
TIOJIHsTeT Kjaapuia F6.

9,

% WTaK. Kypcop HAXOAUTCA B NEBOM BEPXHEM YIY OKHa pe-
AaKTUpOBaHUA. HabepuTe Bawly NepBsyto nporpammy, Ho 6e3
KOMMeHTapueB. B koHUe KaxAo# CTPOKM HaxmmaiTe Enter.
Mporpamma 6yAeT BLIMNAAETL CNEAYIOWMM 06pa3oM:

Apumep 1.2. MNepsas nporpamma 6e3 KOMmeHTapres
program First;
begin
write('Mpuset, ');
writeIn('gpysbs!’);
writeln('3To BTOpas CTpoKa')
end. :

COBET

, Kounussizopy ssowa Tlackats despaziunno, kasue Jyibst
Bo ucnossyenme npn Hadohe npohalust.: CHpOHGE Wil 3a2-
wabnete. B namnx npunehax an npeqiaiachcs cranqgapin -
jﬁbm"éa/mawﬁ ucnanasobanns peznchipa cundoiol 8 npospasie .
T nanucanun iexciia npospasist o nonerme cbodogno
:6kuﬁzu£49¢na'/y&odk4a¢ u nepeboq criporu sexqy nesabucuiiiin
onehasicpanu . 1o npu siom nosadormsiiecs o #Hiodt, 4riodbt
Gamy npospasiy Jeiio actko wirakis!

IIpu paboTe B peaKTOpPE MOJIe3HO 3HATH OCHOBHBIE KOM-
Ounaiuu knasunr (tadm. 1.1). ‘
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Ta6nauua 1.1. Komburauvu knasuis peaakropa-fackans ==

Nencrene S “*KnasMwa -
O6pasoBaHyie HOBO CTPOKH = Enter-
[lepexon B Hauyano CTPOKU : Home
[Tepexon B koHel CTPOKU End
[epexoa B Hava0 daiina Ctri+Home
Hepexon B koHer aiina Ctri+End

Bratouenvie peskima 3aMeHBl cuMponos - Insert (Ins)
Brawouenue PeKMMa BCTaBKH cumponoB  “Insért (Ins) -
Yxanenue Texyero CuMBoa Delete (Del)

Y aanenye TpeabIAYILIEr0 CUMBOA Backspace (Bs) — npaBaz
KJIaBULIA B DALY
UGPOBBIX KIABUIL

Ilepememenye kypcopa o TeKCTy P
Crpannlia BRepX Page Up (Pgup)
CrpaHulia BHH3 Page Dn (PgDn)
CxnenBanye IByX CTPOK 1. Ilepexon B KOHELL
1-t cTpokn
2. Knapyma Delete
Viarenue Tekyurel CTpoks Ctri+Y

3AMEYMAHUA
Kaabnmann ynpabienns (PgUp, Pgdn, Ins, Del u /2. ¢.)

HA GnoMoranmedbholt uughhobon wAQGuarmype MOMKHO ROAGIO-
bamca npu Gotwronerrion pendie Num Lock .

B ziabuon senro echiv mynaii Edit . Packpnbarmeecs menso,
koriiopoe nosbuserica npu Budope Wi nyukia, noBIAKER:
BothOunams hasinnbie onehanni ¢ HeKcH oM .

Borgeiuriv gphaziteniin mekchia MOKHO ¢ NOMOEIO KAGB A Yn-
frabuenns rypcopos, gehwa rawmaniot kiabumy Shitt, a marx-
e pyrest ne/temac/m&z/mﬂ /a//zca/za AMbtieit 1O éwqaze,mwz/
Phazuensiy .

C Gogetennsin gprazueniion HOXHO padoriaris nowin Hak
e, wax 8 Windows, — ygaisme, Copeanis, konupobams,
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éfc/ﬁa&% B Tlackase, wax u 8 Windows, ecrs Iygpefr od-
Sena, wyga womno cionupobais Gngescnnsli ppazuenss, a
nomon Geimabums us new & qpyroe mechio. Tlunes bciiab-
4846 43 Tygpepa womno neckoaswo pas. Covemanus kiabum
G padoniot ¢ Sypepost oduena uchosssylonica ne cobces npu-
Ibztmae gia Windows (wads. / 2).

Ta6nnua 1.2. KombuHaumn xnaeuis ans padots ¢ 6ycepom
obmeHa cpeabt [Mackans

Aencreune KomBnHaums Knasuil
Yaanuts Bbinenenuniit pparment  Ctri+Delete

Bripesats B 6ydep (Cut) Shift+Delete
Konuporarts B 6ydep (Copy) Ctrl+Insert

Berasuts n3 6ydepa (Paste)” Shift+Insert

3ananmue 1.1. Hanumnre (B penaxrope Ilackass) mpo-
TpaMMy, KOTOpasl BHIBOAUT Ha 9KpaH ¢pazy «Bcem npuset!»
80 paz — B Tabumie u3 20 cTpox mo 4 cronbua.

Noackasxka. /s 3ananust pacCTOAHMS MEXXTY KOJIOH-
KaMM MCIONAb3YHTe HeCKOAbKC 1mpobends. Hamuuinure
CHa4asa TOJbKO OIMH OIepaTop write, KOTOPbIA BhIBe-
ner onuy dbpasy (He 3abyabre mpo npobesipl ). 3aTeM CKO-
nvpyiire ero emte 3 pasa, 4ToObI HOTYUUTH LEAYIO CTPOKY.
B xon1e He 3a6y/[bTe TOCTABUTD NEPEXO HA CIEAYIOUIYIO
cTpoky (writeln). Iloce aToro ckonmupyirte HOMYy4YHB-
muiics Texcer eme 19 pas. Komuposats begin u end ne

HYKHO! \

3. CoxpaHeHue nporpamms! B paitie Ha AUCKe
% B rnaBHom merto BbiGepure File (knasuwm Alt+F),

<+ B packpbliBatoiiemca meHio File Buibepute KoMmaHaAy Save as....
(Mackane OTKPOET OKHO Save File As)

“ [epeknotantecs mexay 3nemeHTaN\M OKHa knasuien Tab
(Mnv WenKom MblLKM), :
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% B none sBoAa Save file as BBeAUTE UMA, 10A. KOTOpbIM cobu-
paeTech COXpPaHuTh daitn, Hanpumep MY.PAS, v Haxmute
" “Enter (pacuipeHue .pas HaGUpaTh He 06H3aTENBHO).

3AMEYAHUA

| B noue Files omodhanairica wuena gpaiiod riexyueo
kamadota € coombeniciibui ¢ Hackon, ‘z/c”iaﬂa&teaﬂoi & note
Save file as. Abega Gor Grdeperiie nymnsi parit € note Fles u
nanueme Enter, #o a0 uus abmonanunecikn nosbuimcs € noe
Ghoga Save ﬁle as. Kuonka OK cugomuni qia nogriibeprgenns
Gndhannsx geicimbuii . Knonka Cancel ormuenser; bce geichibus
u sarpibacn quatowboe okno . Kuonka Help é’Moqum okHO €
nogerasios .. B3 gadsneliluesn np coxpranenie paliia nog iery-
Uypnbt bl GOCHIGNIONO HANAHIUS KAGBuusts F2 (Save /.
HMax kax Tlackass — npozpasia MS-DOS, 1o u caxpansiis
pasiise pexonenqyesica nog uienain MS-DO0S. Pexodiengy-
el ung pabia cocmabiars ke Jdodee wes u3 BOChitit AGH U -
crux dyib u uugpp, Jes nprodedol u snarol npenunanns .

4. 3anyck komnuasaTopa

Bulbepute meHto Compite (Alt+C).

» Buibepute B OkHe pexmma Compile onepauuio Compile.
Haxmure knasuuwy Enter. ' ' -

o,
”

D

.
*

- Eciv koMmusisiTop He 06HApYKUI OIIMOOK, TO Ha 9Kpa-
He TIOABIIAETCs OKHO ¢ coobmermem: Compilation success-
ful: press any key (KoMmeLisiuust mpoiia ycneumo HAKMH-
Te JI0OYIO KIaBUILLYy ).

OKHO oCcTaeTcst Ha 9KpaHe {0 TeX MOp, MOKA Bl HE Ha-
KMeTe Kakyio-nubo knasuiry. Ecyiu obHapykena ombxa,
KypCOp YCTaHABINBACTCs Ha OIIMOKY B OKHE PellaKTHPOBa-
HUA U BblaeTcsi coobimenue 06 ommbke. IToayanTs nompob-
HyI0 HiOPMAIMIO 0 HalAeHHO omnbKe MOXHO, HAKAB
cpasy kinapuiy F1. Esc — BO3BpaT B OKHO PeIaKTHPOBAHYISL.
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3AMEYAHUE :

Copabiey no sy Tlackats monno nopiusis, ecin ychia-
robusize }a//:co/z ¢ homousio xiabuaniyhst Ra ciynedioe vaobo
Tlackara u namans kosdunannio kiabum Ctr+F1 .

COBET

Ditcipo. 3anycihinis n/zoqecc /ca,unmw AOKMHO HA-
wanmnes wiabum A+F9.

5. BbIMosiHeHWe NPOrpammel

O6benunsem pabory nocrpoutens (xoMansa Build) u 3a-
IlyCK Hamleil IporpaMMbl Ha BBITIOJIHEHYE. |

% B rnasHom meHio BbiGepute Run (Alt+R). - -
B packpbisatowemcs meHio Run BbiGepuTe KomaHAy Run,

< Haxmute knasuwy Enter, .
3AMEYMAHUA

: Dirciigho 3anychinsis nhopaiiuy SOKHO HAKANHNEH Kokt~
Junaunn wiabum Ctri+F9.

Jlhoneccos kannuianun w 3anycka npompanis ha Gunoinenue
HONHo o0dBequiniie, Bn3bal kouangy Run chasy nocte nadepa
pig(eqnia n/;oz/zwu.

7 .

6 I'lpocmorp pe3ynbTaToB paGoThbi NPOrpammbl

% OAHOBpeMeHHo HaXMMTE KnaBuwm ALt+F5 AN Nepexoaa K k-
. PpaHy nonb3oBatens.

é [TpocmoTpuTe pesynbTathl paboTsl NPOrPammel.

ﬁ‘ Ana BO3BpaLLL8HMﬂ B cpeay FlaCKanb HaXmuTe mo6yro Kna-,
oWy

# Ecv pesynbTaT paoThl Bac He YAOBNETBOPAET, BEPHUTECH
" K peAAKTMPOBAHUIO TEKCTA MPOrPamMMmbl.
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7. BbIXOA M3 CpEAbl I'IaCKanb

Ha)KMVlTe Alt+X

,CaMbm IIPOCTO# U OBICTPBIH CIIOCOO BBIATH U3 CPEIBI
ITackasp — HaxkaTh KoMOuHanMIO Kiapumn Alt+X. Ecu Ba-
a IporpaMMa npu 9ToM He ObliIa COXPAHEHA, TIOSBUTCS
coobuieHue o0 ToM, 4To (hatiyl GBI UBMEHEH, W TIPEIOKE-
HME €T0 COXPaHuTh. [ pyroi crocob BeiiTu us [lackans —
BbIOpaTsh B MeHIo File komanmy Exit. Hanomunaem, 4to men-
YOK MBIIBIO HA «KPECTUKE» B IPABOM BEDXHEM YTJIy OKHA
[Tackass B cucteme Windows siBJIsi€TCS He BHIXOAOM, a aBa- -
PuiiHBIM 3aBepinenyieM paboTsL. I1pu aTom HabpanHas BaMu
nporpamma GyJIET, CKOPEe BCETo, NoTepsHa.

3ananue 1.2, Hanvinvre nporpammy, KOTOpaH BBIBO-
AUT Ha SKPaH TEKCT:

BaHo
He nyTarb Write
n Writeln!

Ypok 1.3. Ochopmnenune Tekcra
Ha 3KpaHe

. . O
Jlo cuX Op MBI BEIBOAUIN TeKCT PU(TOM HEI0ro 1[BeTa
Ha YEPHOM dKpaHe, HAYWHAs ¢ TOH MO3UIHNY, T/Ie B HACTOs-
Iee BpeMsl HaXOAUTCS Kypcop. A Hesb3si JIU BBIBOIUTDH
TeKCT boJlee KPaCHBO —— HalpuMep, HBETHBIMU GyKBaMu
B LIEHTPE 9KpaHa?

JLy1si peasTHsaIiy TaKoit BO3MOXKHOCTH B KoMILexT [Tac-
KaJisi BXOJUT OCOOBI JIOMOTHUTENbHBIHM MOy 1b. OH HA3bI-
Baercst CRT (aro anrnutickast ab6pesuarypa, 06o3Havamo-
mas 971eKTPOHHO-Ty4eByIo TpyOKy — Ha3BaHIe MO/IYJIs
TOZEPKUBACT, UTO OH YMEET yrpaBiATh CHOCO68.MI/I BBI-
BOZIA HA KPaH). :

Momysis He BXOOWT B CTAHIAPT A3BIKA, OH SIBJISIETCS Pac-
mupenreM BoamosxknocTer [lackans mias IBM-coBMecTu-
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MBIX KOMITHIOTEPOB (Ha KOTOPBIX MBI C BaMd 1 paboTaem).
ITOT MOLYIb COZePKUT Habop Tporpamm (Ipouenyp), Ko-
TOpble TO3BOJSIIOT 3a/aBaTh IBET CUMBOJIOB, OYUIIATh 9K~
paH, YCTaHaBIUBATbH KypCcOp B JOOYIO TIO3HIUIO SKpaHa
Y BBILIOJIHATH MHOXECTBO IPYTUX IONE3HBIX JeACTBUIL.

PaccmotpuM npunnun pabotst ¢ mogyaem CRT u ero
OCHOBHBIE TIPOLEYPBL.

Kax mp1 ysxe roBopruty, [lackans paGotaer B TEKCTOBOM
pesxuMe. JTo O3HaYaeT, YTO MHPOPMALIUA Ha DKPAH BEIBOJIT-
" ¢s B BUJE CUMBOJIOB, KQXKIBII 13 KOTOPBIX 0TOOpaskaeTcs Ha
9KpaHe B OIpe/eIeHHON IO3UINY, Kak Obl B KJeTouKe. K-
paH NPY 9TOM MOXKHO cebe IIPeCTaBHUTh KaK Tabyuiry u3 25
crpok u 80 crosbuos (puc. 1.2). Kaxknas stuelika sToi Tabam-
bl MMEET 2 KOOPAMHATBI — X M Y, TIe X — HOMEpP CTONOLA,
y — HoMep cTPoKH. CTPOKH HyMepPYIOTCSI CBEPXY BHUS, HAUM-
Has C eIMHULBL 0 25, CToJOLBI — CJIEBA HAIIPABO, ¢ 1-T0 70
80-ro. To ecTb JIeBBII BEPXHUH YTOI 2KPaHA UMEET KOODIIH-
Harsl (1,1), mpassit Bepxuuit — (80,1), a neBbrii HYCKHUN —
(1,25). CriMBOJIBI MOKHO BBIBOZMTD Ha 9KpaH 16 pasindHbl-
MU LIBETaMM, KOTOPBIE KOIMPYIOTCS HCIIAMH OT 0 mo 15. Kax-
MY KOZy COOTBETCTBYeT cBO# 11seT. Ilosmyto Tabmty xo-
" I0B MOKHO HOJIYYUTb, HaOpaB, HaNpUMeD, CJIoBO fed B OKHE
penakropa Ilackans v Haxas Ctrl-F1 Ha kiraBuarype.

1. ' 80

»
»
X

(1,1) (80,1)

25 ||(1,25)
Yy
Puc. 1.2. Cxema HyMepaumu no3v1u,mw IKPaHa ANS MoAYAS CRT

BuuMarepHO pazbepuTe CIENYIONLY IO IPOTPaMMy:
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NMpumep 1.3. Mcnons3osanue moayna CRT

program Seconds '

{ VWcnonb3aosakue BO3MOKHOCTER moayns Crt npu BuBOfe
Ha SKpaH. [Ing TOTO 4TOOL B8 NPOrpaMMe MOXHO ObnO
NCNONb30BATL AONOAHUTENbHLIE OUOMMOTEUHbE (ByHKUMK
(Ham ceitvac HyweH ONOK QyHKUWA CRT), Heobxopumo
B Hauane nporpamMmbl yKasaTb 370 B CreumanbHoit cexyun
06bABNEHUA GUONKOTEYHLIX MOLYNeit.
OHa HaumHaeTCs CROBOM USes.
JateM uepes 3anATyi0 NEPeYUCAAITCA NOAKNKYAEMbIE MOLYIM.
3aKkaHuMBAETCA CNMCOK cuMBosoM ";"}

uses Crt: " { Crt — uMs NORKNIYABMOTO MOAYNS .
‘ Bnok 3akanumeaerca cumsonow ;" }

{ Hauano. oCHOBHOA NPOrpaMMbi }

begin

TextBackGround (3): { Bw3oB ripouenyps unn Bmﬁopa
: (oHOBOI O, UBETA. -
B crobrax ykalaH HOMEp
BHIOPAHHOrO UseTa.
B ganHoM cnyyae 3"
03HA4aeT CcBeTNo-rony6oi
LBerT.
BMecTO HoMeEpa MOMHO HanucaThb
- .. Haapawnne .yBeTa:- black, .red.
green, blue, magenta, cyan, .. }
CirScr; { Tlpouenypa O4MCTKM 3KpaHa.
T - Ykasas user goHa 4O KomaHAw
CIrScr, M TeMm Cambim- 3anwam
JKpaH CBETAO-roNnybum UBETON. }

TextColor (14): { Npouenypa suibopa LBeTa

BbI1aBAEMBIX C/MBOMIOB.
B CKOOKax yKasaH Homep
BhIOpPaHHOTO UBETA .
B. paHHOM Crydae wenTuit-user.

- -Obpatute BHUMAHWE:
komaHpa TextColor ne MensgeT
UBET CUMBO/OB, yMe MMERLMXCA
Ha sxpaHe' Oka nuus

- YCTaHABNMBAET LBET. KOTOPHM
OyDyT BhBEAEHH Chefyouue
CUMBOSTH }
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GoToXY (40,10): "~ /{‘ﬂpoueuypa YCTAHOBKMN
KYPCOpa B TOUKY- AKpaHa -
C KoopguHatamn X=40; Y=10 }

WriteIn(" Bce otanuyno!!!l");
{ Boisod . Tekcta B 10 CTpoOKy.
HauMHas ¢ noawdun 40 }

Delay (1000) { Tpoueaypa. BPeMEeHHO . 3afEPHKM
, . Ha 1000 mkc. ‘
Ha -coBpeMerHbIX KoMMbITepax:
Delay(1) obwyno paboTaet
Boctpee, uyem 1/1000 ceryHabi.
Mo3ToMy 3afepHKa B AaHHOM
. cnyyvae Oyaer meHbue CeRYHRbI }
end. . ‘ { Kowneu nporpasmmsi. }
3ananue 1.3. Hanucats nporpammy, BRIBOZSIIYIO ABa
J00BIX COOOIIEHHS B IEBOM BEPXHEM U IIPABOM HILKHEM
yriax sxkpana. Kaxmoe coobuieHue BBIBOTUTH CBOUM I1BE-
TOM.

3AMEYAHUE

Mewmmﬂn/mz/:wqmmmqﬁomw
?aﬂu.ﬂ cHouNE onncanis saqany ciobasu nowmazbo — o echib
WP GUMaiTh BLZYNtt 3G . AALOpUAiM MOKHO Hpegerzaburiis
€ buge duok-cxense (puc. 7.3). Ocnobusie dioku, wame bcezo
 wucnoussyessie € raknx cxenax, cu . 8 npuonennn 7.

AJITOPUTM, TIPE/ICTAB/IEHHBIH Ha PUCYHKE, HA3bIBAETCSA
JUHETIHbIM, TAK KK BCE €T0 LIATH MIPOXOISTCS 00A3aTe b-
HO ¥ IOCJIEIOBATENLHO OfAMH 32 IPYTUM.

. AnropuT™m He 3aBUCHT OT SI3bIK2, HA KOTOPOM BBI TIPO- .
rpammupyere. X0Ts B JaibHeHIINX 3anauax HPY Oemanu-
3ayuu OTAENbHbBIX 1AaroB Mbl OyIeM yUUTHIBATH BO3MOXK-
HOCTH SI3BIKA. _ o

Ceituac Bara 3aj1aya — IPEICTABUTD KKIbI miar (610K )
anroputMa Ha a3bike [lackanb 1 0popMUTE IPOrpaMmy IO
obOpasiry mpumepa 1.3.
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( Hauano )

w I

3apgars uBeT 3kpaHa

O4mcTuTh akpaH

3agaTh LiBeT CUMBOIIOB
1-ro coobLenun

MosunuuoHrposaTth Kypcop
B neBsIi BEPXHUIM yron

l

/ k Buisoa 1-ro coobiuexws /

I

Bpemettan sanepxka

T

3aparth LBET CUMBONOB
- 2-1o coobierus

Mo3uunoHnporaTh Kypcop
B Npasbiit HUKHUA yron

|

. / . Boisog 2-ro coobuieHus v /

BpeMenHasn 3anepxkka

1

( om )

Puc. 1.3. ANTOpUTM BLIBOAA LIBETHLIX COOBWIEHMt B IEBOM BEPXHEM
1 NPaBoM HYKHEM yINax 3KpaHa
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3ananue 1.4. Hanucars mporpammy, Kotopast o4umia-
€T 3KPaH ¥ BBIBOAMT ciioBa red, green, blug, yellow xaxzmoe
CBOMM I[BETOM B LIeHTD UeTBepTeil sxpana (eciu sKpaH yc-
JIOBHO pa3buTh Ha 4 4acTH, KAK NOKa3aHO HA PUCYHKE):

3ananue 1.5. JleBbiii cToa6e1 TabIULIbI CONEPKUT Heii-
CTBUS1, KOTOpPbIE BBINOJIHSIET HEKOTOPHIN onepaTop. Ilpa-
BBIN CTOJIOEL] COAEPKUT OnepaTopsl s3bika [ackans. Ilo-
CTaBbTE B COOTBETCTBHE 3JIEMEHTAM U3 JIEBOTO CTONbIA
- TabJIMILBI 9JIEMEHTBL M3 IPABOro CTOMOLA.

1. Ouncrka sKpaHa A.Crt;

2. llosununonnposanuie Kypcopa ‘

B JIEBBIIl HHDKHUH yTOJ 5KpaHa B. TextBackGround(red); ClrScr;
3. 3axa3 KpacHOTO 11BeTa (bOHzi sxpana - C.Write{Happy New Year’);

4, 3anuBKa 9KXpaHa KPACHBIM IIBETOM D. GoToXY(78,1);

5. Briox B Texymyto nosuuuio axpana  E. TextColor{red);

‘Happy New Year' ¢ nepexoxom P

Kypcopa Ha HOBYIO CTPOKY

6. Ilosunmonuposatye Kypcopa F. TextColor(12); Write('Hello");
B TIPaBbiif BepxHUH yrol sKpaHa :
7. YcTanoBka kpacHoro npeTa rexcta - G. GoToXY(1,23);

8. BrrBox B Texymyo mosuiuio axpaHa  H. Writein('Happy New Year');
‘Happy New Year' 6e3 nepexona '
Kypcopa Ha HOBYIO CTPOKY

9. Bubnmortexa cpens! ITackans 1. Beginend
215t pabOTBI B TEKCTOBOM: PEXKIME

10. Hauano u koHen tena mporpaMmel  J. féXtBackGround(red);
11. BoiBoa B uentp axpana 'Hello' K. ClrScr;
12. Boigon tekcra 'Hello' userom Ne 12 L: GotoXY(35,12); Write('Hello");
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Omeem1K2G3J4B5——H6D7E8C
9A10111L12F ’

BbIBOAbl

1. Jlroby1o 3aa4y MOKHO [IPEJCTABUTH B BUIE MMOCTIENO0-

BaTeJIbHOCTH WIaroB — aynroputMma. Oxna u3 hopm 3anu-

- CH aJropuTMa — OJIOK-CXeMa, KOTOPas B JaJbHENIIEM

IIEPEeBOAUTCS Ha KOHKPETHBIN A3BIK TPOrPaMMUPOBA-
HUSL. -

2. BcTpyKType NporpaMMBbl Ha sI3BIKE MPOTPAMMUPOBaHHS
[Tackanb 06s13aTeIbHO TIPUCY TCTBYET TEJIO TPOTPAMMBL.
Ero ¢popmupyior onepatopst Begin u End. Mexny Begin
u End ¢ momonpro 1pyrux OTIEPATOPOB 3A/[AIOTCS OTIPE-
JleTIEHHBIE TEeCTBUSL.

3. Brisoz nHpopMalny Ha 5KpaH OCYIECTBISIOT Onepa-
TOPBI write u writeln.

4. Tlpu BeImOSTHEHUH HEKOTOPBIX neiicTBuit B Turbo-cpene
HCTIOJIB3YIOTCS OMOMMOTEYHBIE MOLY U s13biKa TTackass.
* Vimena aTux Moy ieit oObSABIAIOTCSA B PA3/Iese Uses.

5. Lns xpacHBOTO BBIBOZIA HA 3KPAH UCTIONIB3YETCS MOLYJIb
Crt. On mo3BosgeT ounmath akpaH (ClrScr), MeHsATH MO3H-
uuio kypcopa (GotoXY), a Taxoke 1i8eT cmMBoJioB ( TextColor)
u ¢ona (TextBackGround).

KoHTponbHble BONPOCHI

1. Kaxumu cioBaMu HauMHAETCS M 3aKAHIUBAETCS TEJIO.
mio60# rporpammsl Ha [Tackame? -

2. 113 KaKuX 3TarnoB COCTOMT IIPOIIECC CO3TAHMUST KOMIIBIO-
TEPHON IIPOTPaMMBI ?

3. Kakszamycturs [ackans? Kak BoiiiTu u3 cpezbl [ackans?
Kak sanyctuts nporpammy B cpezie Ilackannb?
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Kakue nelicTBUS COBEPIIAIOT O1lepaTopst write u writeln?
B yeM cocTouT pasHUIla MEXIY HUMU?

Kakue nefictBust Hy>KHO COBEPIIUTD, YTOOBI CKOIHUPO-
BaTb 4aCTb [TPOTPAMMBI B Ipyroe MecTo? Kakue koMbu-
HAIMHY KJIABUII IPU 3TOM HYKHO UCIIOTH30BATH?

Kak npocmoTpeTs pe3ysbTaT paboThl IIPOrPaMMBbI?

. Uto Takoe TEKCTOBBIH pesxum paboTsr? OnuiuuTe mpa-
BUJIO 33/JaHMs1 KOOPAWHAT OIIPEAEIEHHOM TOYKH 3KpaHa.
. Kakoil Moy ib 1103BOJIAET BHIBOAWTDH MHMOPMAIMIO HA
9KpaH KpacuBo U B IBeTe? Kak yCcTaHOBUTH Kypcop
B HY’KHYIO MTO3ULUIO 3KPaHa?

. YTo Takoe IUHEWHBIN aNTOPUTM?



Kak Bkto4uth B paboty
4YUC/IOBbIE AAHHbIE



Mbi paccMOTpenU TpoCTeHIe AeldCcTBUS — BBIBOZ Ha
9KpaH MH(OPMANNY, [PUYEM BCeTAa OLHOW M TOM Xe.
OnHako KOMITBIOTEDPSI ObLIY TPUIAYMAHbI JIJIsI ABTOMATH-
3AIMK CJIOKHBIX BBIYUCIECHUH, /i1 GBICTPOTO BBITOIHEHMS
MaTeMaTHYEeCKUX Oleparuil (MHaue roBopst — 1Jis1 paboTsl
¢ yucaamu ). Y no cux nop ata ux GyHKINS OCTAeTCS IJ1aB-
HOM: BeZb BCSI KOMIBIOTEPHAS WHGOPMAIXS XPAHUTCS B
dbopme uucest. Illens Hanieil BTOPOH TeMbl — Hay4HUTh Bac
paboTaTh C PA3THYHBIMU BULAMY YHCEJL p

Ypok 2.1. HauHem c npocToro:
Lenble Yyucna |

JIrxo6ple maHHbIE, C KOTOPHIMU BbI paboTaeTe, HEOOXOMMMO
r7ie-T0 XpaHuTh. Bee maHHble, ¢ KOTOpbIME PabOTaET TPO-
- TpPaMMa, JOJKHbLI HaXOMUThCA B OCHOBHOM amATH. OCHOB-

Hast HaMATh COCTOUT u3 siyeek (6aiToB), KAKAast U3 KOTO-
_PHIX UMEET adpec, TO eCTh MOPAAKOBBINA HOMeD (puc. 2.1).
- B atux syeiixax Me1 1 GyneM XpaHUTh TaHHbIE.

NamsaTte
1> SHauerun
A » 00153 15 ‘: nepemMeHHbIX
C —>» 00154 8
Sum —» 00155 -7
- 00156
- 00158
WmeHa ‘Huelikm
< nepemeHHbix , ABPECA | pouam

Adeek
Puc. 2.1. XpaHeHre NepemeHHbIX B NamMATV KOMMbIoTEpPa
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Monatue nepemeHHON

JlaHHbIe Hamiel TPOTPaMMBI IPUHATO HA3bIBATh BEAUYUHA -
Mu. BeTauHbI, KOTOPBIE MEHSAIOTCS, Ha3bIBAIOT NepeMen-
HbIMU, A T€, KOTOPBIE HE MEHSIOTCS — NOCTOSAHHbIMIUL,
Bemyuny (uucio), XpaHsIIyocs B sTYeiKe, Ha3bIBAIOT
snauenuem suetixu. [IporpamMma paboTaer ¢ agpecamui M 3Ha-
YyeHUsIMU sideek mamsaTi. Ho nam, momsam, seymobHo pabo-
TaTh C AMPECAMY — TO OOMBIINE YHUCIIA U OHHU TSI HAC HUYe-
ro He 3ua4ar. IloaTomy stueiikam, ¢ KoTopsiMu GyIET paboTaTth
IPOTpaMMa, IIPHHSITO AABATh UMs, WIH, YTO TO JK€ CaMOE,
udenmugpuxamop. B creruaabHON Tabnule TIporpamMMa-
KOMOUIATOP OYET 3alIOMUHATE, KAKOMY UMEHH KaKoH a-
PEC UMK MAMSATU COOTBETCTBYeT. ViTak, Mbl OyieM UMeTh
IeJI0 TOJIBKO C UIMEHAMM sS4eeK U C UX 3HAUEHUIMU. -~

3ANOMHMUTE!
Ugenmugpuraniop (uns) bcerqa goimen navunarscs
¢ darkurcroli Tynbor, nocue KoIROpoE soner caegobaris Heno-
HiOhoE 4ucio Aarmiunckux SYxl, uugh utn cuubosol noguepii-
banua (). BB unenn ne goiwno ot npodesol, sanssioex
wdue Gpyenx nenpegycmonipennsx snaiol. I3 Jlackate 7.7 yuu-
- iitBavorics snme neplboe 63 cunbosa. g

i

i

Tun Integer. Onepatop npucsanBaHuA.
BbiBOA Ha 3KpaH

Temeps paceMoTpuM paboTy ¢ CaMbIMU IIPOCTHIME TIEpe-
MEHHBIMU. B HEX MOXHO XPaHHTb TOJBKO II€JIble YHCJIA.
[ xpasenys nensix yucen B [lackase ucnossayercs crre-
LMAJIbHBINM THI aHHBIX — Integer.

BHumaTenbHO uMTaliTE KOMMEHTApUU K IIPOTPaMMe
B CJIeyIoeM IpumMepe! 3

Opumep 2.1. PaBota ¢ LeNoUUCNEHHBIMU NePeMEHHBIMU °
Program Product;

{ [anee wpet pasgen ONUCaHua nepemeHHsix. OH BCerpa
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Ha4dnKaeTcs co cnosa var (o7 variable — nepemenrasn) }
var

- A.B.C: integer; { VmeHa B crucke — 4epes 3anaTylw;
: B KOHUE. CMUCKA 4Yepe3 [BOETaHUe
YKa3bIBAETCA TUN [AAHHLIX:
“integer — uenwi }

Begin‘

—

Hauanoch Tejo nporpammsl }

p-g
[

w

—~—

370 0NepaTop NPUCBANBAHAA .

B janHOM CAydYae 3anuck 03Ha4aer,
“4TO B MepeMerHyis (A4eirry) A
3anucanyn umeno 5.

He nyTtailTe c 3anucbio A=5 11!}

writeln(A): { BuiBOAUM HA IKpAH COEpHMMOE
rnepeMeHHon A.
WMs A He 3akmoyeHo B anocTpodu! }

writeTn('A"); { Beisop Ha 3xkpau cumsona A }

A=A+ { 3anuuweM B nepemexHyi A yucno,
KOTOpOE [0 3TOrO B Heit fHuno,
HO YBENMYeHHoe Ha 1 }

B:=7;

C:=A*B: { * — 370 onepauus yMHOKeHns }

CwriteIn('Product=',C) " { BuBOg COREPKUMOro sqeiikn C
C NOACHUTENbHbIM TEKCTOM }

end. { 30eck KOH4aeTCA TEeno nporpams }

IIpu sanycke nnporpaMma BIBEJIET Ha DKPaH C/IeIyoIee:
5 ‘ ‘

A

Product=42

3ANOMHUTE! S |
BN B pesyusirianie Goncanenns onehamopa npuclonbarnns
4 suetiny nosemaenica Hoboe Ao . CZu@haecaqqa»uaaoesvwwxu
hfute HFOM HPONAGAES .

2 3ax. N 2654
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~ CripaBa 0T omepatopa IIPUCBAMBAHUA MOXET CTOSTD
yrc10 uAK 11060e BeIpaxkenye. CiieBa MOKET CTOSITh TOb-
KO UM TePEMEHHO#. Bpipaxenust ciepa GbITE HE MOKET —
unayve [lackaab He GyzeT 3HaTh, B Kanyo AYCHKY TaMATH

TIOMECTHTDH PE3YJIbTaT.
" Tun pesyJibTaTa BHIPa>KEHUsI CIPaBa OT ONlepaTopa IIpH-
CBaMBaHUA HOJDKEH OBITH TAKYM, YTOObI TOMENIAThCS B ITe- -
PEMEHHYIO CJIEBA OT «:=». '

Onepauuu ¢ Tunom Integer

PaCCMOTpI/IM onepaul/II/I, KOTOpBIEe MOXHO BBITIOJTHSATD C I'J;e—;
JbIMH YICAaMU U HEJOYRCTIEHHBIMU II€PEMEHHBIMH. - -
Mpumep 2.2. Onepauuu ¢ nepemeHHsIMK uenoro ™na:

Program Action;

var
A.B.C: integer:
begin
A:=17;
B:=3;
{ Onepauus yMHomeHMﬂE }'
C:=A*B; writeln('17 * 3=",C);
{ ﬂenéHme Haueno: } -
C:=A div B; writeln('17 div 3=1.0); P
{ BuuucneHne ocTaTKa OT [eniekus: }
~ C:=A mod B; writeIn('17 mod 3=",C);
{ Crowenie: } -
C:=A+B:. - “writeln('17 + 3— .C);
{ Buumutanme: }
C:=A-B; writeln('17 - 3=", O
end.

ITpu 3amycke mporpamma BbIBelIeT Ha 3KpaH cnezxyfom;ee
17 * 3=51

- 17 div 3=5
17 mod 3=2
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17 + 3=20

17 - 3=14

PaccmoTpuM ente HeCKOZBKO IIPUMEPOB onepaimil div
‘umod. /L1 yCIentHoro NoHUMaH sl Pe3yIbTaTOB THX Ol1e-
pAIii Hy KHO BCIIOMHMTH 2-# KJlacc U JejieHue ctonbu-
KoM (puc. 2.2).

23 5 23 div 5=4
~“90 [4 23mod 5=13
3 :
Puc. 2.2. Mpumep LENOHUCIEHHOIO ANIEHUA CTONBUKOM

Yacrana ommbKa: He 3a0yibTe, 4YTO BCe AEWCTBUSA MbI
IPOU3BOAMM TOJIBKO C leabiMu uncramul He Hy»kHO 1ipo-
' IOJDKATh [esieHe, KOT/a eJTUMOoe (3TO TO, ITO MBI IEIUM )
OKa3bIBAETCS MEHbIIIe IeUTes (3T TO, Ha YTO MBI EJIVIM ).
To, yTO OCTANIOCH OT AETUMOTO, HA3BIBAETCH OCINAMKOM, ITO
U ecTb pesyabTar onepanuu mod. Ilenoe yncio, xoTopoe
IONYYUAOChH B PE3yJbTaTe Je/ieH)s1, HAa3bIBACTCA UELOULC-
JIEHHBIM YACTMHBIM. DTO PE3YAbTAT onepanuu div.

[posepuM cebsi, BCIOMHMB 2-i KJ1acc:

5 div 2=2; 5 mod 2=1;

6 div 2=3; 6 mod 2=0;

40 div 6=6; 40 mod 6=4;

3 div 5=0; 3 mod 5=3. ;

Pesynbrar BeIYnCIEHNS orepaiwii divimod aist orpuna-
TEeJIHHBIX YHCE] OKAa3bIBAETCSA HE COBCEM TaKUM, KaK I10J10-
’KEHO B MaTeMaTHKe (KOrZJa OCTaToK Bcerza HeoTpHLaTe-
7ieH). 3aTo OH GoJtee OHATEH. [IPyTHMIL C/IOBAMIL, DE3YJIBTAT
HY>KHO [TOCYUTATH OTEIBHO OT 3HAKOB, a IIOTOM 106aBUTD
3HAaK B COOTBETCTBHH C IPABUJIAMY MATEMATHKHY:

(-10) div 3=-3; (- 10)mod3 -1;

(-3) div 5=0; (-3) mod 5=-

3amanme 2.1. Jaus 3 mesbix yncaa — A, B C. BbI‘{I/IC—
JIUTDb KX CyMMY U [IPOM3BeJCHUE.

’
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[TponymaeM anropuTM pelieHus [aHHOM 3axayu (puc. 2.3).
ITpeacraBbTe Kax/plil Mar aaropuTMa Ha g3sikxe Ilac-
KaJlb. ~

1 6nok

MpuceavBaHne aHaueHWiA
nepemeHHbiM A, B, C

2 6nok

Briumcnexue cymMmesl
yucers B nepemeHHon S

3 6nok

Briuncnenne npoussezeHnn
YUCEST B NepeMeHHon P

.
4 6nok _—“——T

BuiBog Ha 3KpaH
CyMM&I Yncen (nepemeHHas S)

————— 5 6nox ] i
BbiBog Ha akpaH

npousseneHun Yucen
(nepemenHas P)

Puc. 2.3. Bnok-cxema an'rdpmrma pelleHus 3apaHmA 2.1

3agauue 2.2, [lana amna pebpa kyba (1e1oe 4ucio).
Haittu o6pem Kyba 11 11omazs ero 6OKOBOI/I noBerHocm
CraHpapTHbIe (DYHKLUMM TUNa lnteger

MHoTHe CTaHAAPTHbIE AEHCTBUS C YUCJOBLIMH JAHHBIME
BBINIOJIHSIOTCS TIyTeM Bbi30Ba (PYHKIMH M3 OMOMMOTEKM
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[Mackans. Takue QPyHKUMH HA3bIBAIOTCS CMAHOAPMHBIMU
PynKuuIMU.

Npumep 2.3. AemoHcTpauus cTaHAAPTHEIX DYHKUMA
Program Infunct;

var

A.B.C: integer;
begin

Ai=-2;

{ GyHryusa Abs (X) BbuucnaeT abcomoTHOE 3HaueHue
aprymeHta X, 1O ecrtb MOfynb X }
B:=Abs(A); writeIn('Abs(-2)=",B):

Oynkyma Sgr (X) BO3BOAMT B KBARPAT aprymeHt X }
:=Sqr(B); writeIn('Sgr(2)=",C);
:=Sqr(B+B); writeIn( 'Sqr(2+2)=".0)

[N ap et

end.

ITpw 3amycxe mporpaMMsl BBIBOJ Ha 9KPaH:

Abs(-2)=2

Sqr(2)=4

Sqr(2+2)=16 -

Sananue 2.3. Berancinre 3HaYEHYE CIIEAYIOMIETO Bblpa—
xeHust: |39 - 54 — 847,

3ananue 2.4. B iepemennbie A u B zanmcans 1ieJible Yuc-
Jia (omepaTopoM IpUCBAaMBaHUs, HarpuMep, A:=20; B:= 13)
ITomensiiTe yncna B 3TUX NEPEMEHHBIX MECTAMH.

bynbre BHnMatenbabl! Ecnu sanucath A:=B, Bbl more-
psete yuco 20 1 IonyuuTe B ABYX TePEMEHHBIX yucno 13!
BocnonmayitTech TpeTrett nepemennoin — C (puc. 2.4).

==l
O

Puc. 2.4. Cxema oémeHa 3HaYEHUI ABYX nepemeHbex yepes TpeTbIO
Adeitky. B kpyKax ykazaH nopAAOK ONepaTopoB MpucesanBaHus
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3anxaunue 2.5. Brinosiavre 3ajaHie 4 6e3 HCIIOJIB30BA-
HUA TpeThel nepeMeHHo. Mcrionbayiite neficTBus cnoxce—
HUS 1 qumam/m \

KaK HPEACTaBﬂﬂlOTCﬂ nepemeHHble IJ,EJ'IOI'O TMI'Ia
B NamMmATU KOMNblOoTepa

Best undopMamysa B KOMITbIOTEPE XPAHNUTCS B Bnne nocJje-
moBaTeNbHOCTEH HyJel u ennuanL. Vudopmanus, s 3a-
HHUCY KOTOPOH UCTIOMb3yeTcs Bcero ABa 3Haka: 0 v 1, Hasel-
BaeTcs dgouunoii. IHpOpMAnus B KOMIIBIOTEPE XPAHUTCA
B BUE JIBOUYHBIX KOMOB (KOMOMHAIMY M3 HyJEH U eu-
T, [TaMSTh MBI IIPEICTaBIAEM, KaK TOCIE0BATENLHOCTD
sTYeeK, KaKaas U3 KOTOPBIX UMeeT cBOH aapec (M. puc. 2.1).

CraupgapTHas JjiviHa siyeiiku — 8 6ur, uto pasho 1 Galir.
B Takyio s4eiiky MOXHO 3aI1CaTh ,Z[BOI/I‘{HBII/I KOZ ANUHON
8 6ur.

L5 nepemeHHoM TUla integer BBIZIeJIHeTCH sTYeKa -
HOI B 2 6aiiT = 16 6ur. Takas syeiika HOIyYaeT CUMBOIb-
HOE MM$T — MMsI TIEpEMEHHOI, 1 BbI obpamiaeTech K Heii He
1O aJIpecy, a IO HMEHH. ‘

KpaI/IHHH JIeBa}I nosnupm BbII[E‘JIHeTCH i) £ 3Ha1<a qHCJIa

+0-— YUCTIO HOJIO)KI/ITGJIBHO, .

i

+ 1 — yucno OTPUUATEIDHO.

Ocranbable 15 103unUil BBIIESIOTCS [IJIs1 3AIUCH Ca-
. MOTO YHICJIa B JIBOMYHOM BHIE (puC. 2.5).

- (_)Tapmuﬁ Gant Mnagwmnii Gaitr
-l N .
—7 ] =
3HaKoBLINA
SMT : 15 6MT

Puc. 2.5. PacnpeAeneHme ABOHHHBIX paBpﬂAOB (6VIT)
npu XpaHeHuu 4ncna Tna integer '

Ha’'15 no3unusx Mo&kHO TIOIyunTh 2'° BONYHBIX KO-
noB. CamMoe MajieHbKOE YMCJIO0 COCTOUT U3 15 Hy e, camoe
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Gombiroe — u3 15 emyrauil. [TOCKOIBKY CUeT HAYMHAETCH ¢
HyJis, TioydaeM Beero (2 — 1) monoXuTenbHLIX [BOMY-
Hbix ynces. C y4eToM 3HaKa Yncaa (+ WM —) MOJIydaeM,
YTO YMCJIA THIA integer UMEIOT ANANA30H IPeACTaBAEHUS
—25, 425~ 1, um—32 768 ... +32 767.

Tum integer siBasieTcst OCHOBOU JIs1 HECKONBKUX TIPO-
M3BOIHBIX TUIIOB — CO 3HAKOM M Oes 3Haxa (Tab. 2.1).

Tabnunua 2.1. Llenouncnentoie TUIbY AQHHbIX a3bIKa Tackanb

Hanvune Tun dopmar  AmnanasoH
3HaKa nepemeHHok (ANWHA)
B 6arTax
3anuncs O6uiuHan

C NOpPAAKOM 3anucb

Bes snaka byte 1 0..28~1 0..255
; word 27 0..2%-1 0..65535
,Cozuaxom shortint 1 - =272 -1 -128..127
integer 2 -2 2% -1 32768 ..
32767 .
longint 4 =23 -1 2147483 648...

2 147 483 647

. 3azanue 2.6. Cuutas, 4T0 OTlepaLius YMHOKEHUA U ore-
paivsi BO3BeleHYsI B KBAIpaT MMeIOT OMHAKOBYIO CJIOXK-
HOCTb, 3AIIUIIATE ONMTUMAJIBHBIM 0OPa30OM BBIPAKEH M

a) &%
6) x5
B) &5
r) %
II) %10,

Ypok 2.2. Bknioyaem B pa6oty
BeLLECTBEHHbIE Yucna

YTo Ies1aTh, €C/IM YUC/I0 He Hesioe, TO eCTh MMeeT TecsITHY-
HYIO TOUKY?
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OnucaHue BewecTBEHHOro TMna AaHHbIx (Real)

OnuieM B IporpaMMe IlepeMeHHbIe [JI XpaHEeHVsT He He-
JIBIX yncell. Takye nmepeMeHHbIE UMEIOT TUII real — Bele-
CTBEHHBIN THII. -

Mpumep 2.4. PaboTa ¢ TMNom real

Program Optel:
var
AB.C: real;
begin
A:=3.5;
B:=7.6;
C:=A+B:
writeIn('Cymma=",C)
end.
Ilpu 3allyCKe IIPOrpaMMbl BBIBOJ Ha SKPaH:

Cymma=1.1100000000E+01

d)OpMaTbl 3anucu BellecTBEHHbIX NepeMeHHbIX

B npumepe 2.4 nepemenHas BeLlECTBEHHOTO TUIIa Oy/eT
BBIJIaHA HA 9KpaH B 0COOOH, sxcnonenyuarvhol hopme.
Uucra ¢ 1ecsITHUHOM TOYKOH MOTYT 3aTIHCHIBATHCS B IBYX

opmax:
1. O6rranas ¢popma.
IIpumepsr:

I

+ 0,7 moxer 6bITh 3anvicano Kak 0.7 uan .7;
+ ~2,1 moxer 6BITh 3amucaHo Kak -2.1.

2. 3amuch ¢ 9KCIOHEHTOM: YUCIIO IPENCTABSAETCS B BUIE
MAHTHCCBI, TO CTh IPOOHOMN YaCTH YUCJIa, YMHOKEHHOH
Ha 10 B HEKOTOPOI CTeneHN.

Ipumepsr:

+ 2700=27-10% ucno 10 samucsisaetcs b BUIE
6ykBbi E, a 3a Hell ujer Besimuuna crenedu: 2.7E3;

+ 0,002=2-10" COOTBETCTBYET. 3armch 2E-3.
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BeluectBeHHble onepauuun

Npumep 2.5. Onepaumy ¢ nepemeHHLIMK BEUECTBEHHOIO THMa

program Operation;
var
A.B.C: real:
begin
A:=17.3;
B:=3.4;
C:=A*B; writein( 'A*B=",C);

{ / - 370 onepauus [eneHns }
C:=A/B; writein('A/B=",(C);

C:=A+B; writein('A+B=".C):
C:=A-B; writeln('A-B=".C)
end.

ITpu sammycke nporpamMa BoIBELET Ha 9KPaH Clieyomee:
A*B=5.8820000000E+01
A/B=5.0882352941E+00
. A+B=2.0700000000E+01
A-B= 1.3900000000E+01

3AMEYAHHUE

AN Dua bemecribennix wuces nem makux npodiest ¢ oneha-
uneii getenns, wak gis ueisx wuces. Onehanus «/» — 4o
odbtutioe gedenue .

3ananue 2.7. Beruncaure BRIpasKeHNE:

7.478937 — 89.2456

-76.2833.
883.5995 + 618.332

CraHpapTHble cbyHKuuh Tuna Real

Mpumep 2.6. CTaHAAPTHBIE DYHKUMM € BELLECTBEHHBIMM
, nepemeHHbIMI
Program Al1Func;
var '
A.B: real;
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begin
A:=2.0:
B:=Sgr(A); writeln('Sqr(2.0)=",B);
B:=Abs(-A): writeln('Abs(-2.0)=",B);

B:=Sgrt (A): { Buuncnenne KBaupaTHoro KOpHA ' b
writeln('Sqrt(2)=".B); -

B:=Sin (A); { Beluicnenve cunyca }

{ 3agapuM BHBOA BEWECTBEHHOTO 4YMCAA
He B JKCMOHEHUWanbHOR, a B OObMHOW dopme. Ha akpaue
NOA 3HAYeHKue flepeMexHoir "B 3aKameM 6 noauumid. K3 Hux
3 No3nuMM BeifeNUM A8 UMp Crpasa ot ueCﬂquHom TOYKN }
~writeIn('Sin(2)=".,B:6:3);

B:=Cos (A): { BobiuncneHwe KocuHyca }
writeln('Cos(2)=",B:6:3);
B:=Arctan (A); { Boiumcnenue apkraHrenca }
writeIn{'Arctan(2)=".B);

‘B:=Ln (A); -~ { Buluncnenue norapm¢ma }
writeln('Ln(2)=",8);

B:=Exp (A); { BossepeHue yucna e B creneHb A }

“writeln("Exp(2)=",B);

B:=Pi; { qumcneume yucna Hmk}
writeln('Pi=".B)

end.

IIpu samrycke nporpamMma BbIBE/IET Ha 3KPaH CJIeAyIOLiee:

Sqr(2.0)= 4.0000000000E+00
Abs(-2.0)= 2.0000000000E+00
Sqrt(2)= 1.4142135624E+00
Sin(2)=0.909

Cos(2)=-0.416 R
Arctan(2)= 1.1071487178E+00
Ln(2)=6.9314718056E-01 '
Exp(2)=7.3890560989E+00

Pi= 3.1415926536E+00
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3AMEYMAHUE ‘

Boi, Geposutino, sanemun, wio Jlackals cogehnnsi sa40
gynruuti . On ne yueens GostecAfits qaxe e gyrrigi, Ko#io-
Jue Goruucasnens odiunbuli unmeneprbiii kassiyrsmiop! Uio e
o0 3a a3tk npozhansupobanus, ckaxere o/ Ombesi na
oo npocii: Tlackaas paspadaiisbatcs ne qan Borunciernnti

(kax, nanpuseh, Popripar), a gis odywenns .

3anucb MaTeMaTU4eCKUX BbIPaXXeHU

Vmeromuxcs B [lackane GyHKIMA 10CTATOUHO [J151 BHIYHC-
JIEHUS1 IPYTHX, O0JIee CIOKHBIX. BOT HECKOIBKO TPUMEPOB:

cosx

sinx ,
tgx =——~ ctgx=—— log
cos x x

Inx , :
yx=—x’ =e¥lne
1

ny

Hamnpumep, uToOB! BEIMUCAUTD (2% + 3)7°% | Mp1 HATIM-
meM Ha Iackane:

exp( (1+¢0s(x)) * In(2*x+3) )

O6paruTe BHUMAHUE HA TO, YTO [PU 3ATIUCH BBIPAKe-
HU Ha si3bIKe [ackanp HyXEO THATENbHO 3ayMbIBATh-
cs 0 mpuoputeTax onepanuii. Hanpumep, BhIpaxeHue
x+1 :
sy 3aMCcaHHoe B BHE X+1/2X, CONEPKUT cpady TPHU
omnbxy. Bo-mepBbix, IPUOPUTET ONEPALMY JeTeHUS
BBILIE, YeM Y CJIOKEHIs, TI03TOMY /I ITPABUIBHOTO. BbI-
YUCIIEHUS YMCIIMTENSI €TO Hafo B3sTh B CKOOKH: (x+1). Bo-
BTOPHIX, [TacKaib He IOHUMAET, YTO O3HAYAET 2X. ITO MBI
OPUBBIKJIH, YTO B MaTeMaTHKe OIEPaLlUI0 YMHOXKEH! B

TaKux caydasix omyckaiot. Ilackamo Tpebyertcsi, 4T0OBI
oHa ObLa yKasaHa sgBHO: (x+1)/2*x. Ho naxe ato BeIpa-
JKEHUE BCe €llle CONEPKUT OIHOKy. [leI0 B TOM, 4TO yM-

. HOXKEHHE U IeJieHUe MMeIOT OJVHAKOBbLIA IIPUOPHUTET U

BBITTOTHSIOTCS CJIeBA HATIPABO. 3JHAYUT, IPU TaKOU 3amu-

CY CHauajia BHIMIQJIHUTCS [ieJIeHre, a TIOTOM Pe3yabTaT

GyneT ymuoxen Ha x. HyxHo 1160 nOCTaBUTh 3HAMEHA-
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Tesb B CKOOKM 1 HammucaTh (x+1)/(2*x), nubo, ans geHu-
BBIX, ITOCT2BUTh BMECTO YMHOKEeHUS feneHue: (x+1)/2/x.
TIopsiiOK BHIYUCIEHYS B 9TOM CJIydae OyzieT He Takol, Kak
TpebyeT YCIOBHUE, OMHAKO PE3yAbTaT OYAeT TakyM Xe: Bellb
IOIEJINTH Ha 2X — DTO BCE PABHO, YTO TIOAENMTH Ha 2, & 110~
TOM pe3yJsbTaT — Ha X!

5= 3ANIOMHUTE!

Apepuensiion gyninun beerga numsyics € crodiax . o
ool ecise f piukiie welk afeyueniod (kak y Pi, nanfuckets),

170 crodicn noce ee uienu ne wymist. Ect we ap

ecifib, Hio noce usenu gynkiui Gor qoAKtbL OTASANEABRO OfFi-

Ipsusiis ckodky, nepeuciusi apzyuersi b ke 3aduis aKisi
cxodiey . flanpuneh, sin2x € Jlackate nymno sanucsibarive kak

sin(2*x) .

Sanganne 2.8. Hanumure nporpaMmy /i BbIYMCIE-
HUS TUCKPUMUHAHTA KBaipaTHoro ypasueuus. Koapdu-
LUEHTHI 3a/1aliTe B TPOrpamMe Yepes ONepaTop MpHCEa-
UBaHUA.

[TponymMaem anroputm pememm OAHHOW 3amadyu
(puc. 2.6). P

Sanpmmre KaXKIbIN 1ar aNropuTMa Ha ﬂBbIKe IHackans.

MpucBoeHue 3HaqYeHui ’ _
xoapdrumeHtam A, B, C

Bbluncnenue nuckpMMMHaHTa
D:=B’- 4*A*C

]

/ "o BolBog, pesynbTata : /

Puc.-2.6. AﬂFOpMTM BbINOJIHEHUA 3aaaHust 2.8
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Ypoxk 2.2. Biniosaem 8 paboty BeujecTBeHHbIE Y1cna

3ananue 2.9. BrrupcamTe BRIpaXkeHye:

\/arctgz [éin %115—] +53.7.

Kak npeacTaBnsiotcs nepemeHHblie
BELEeCTBEHHOrO TUMNa B NamMATU KOMMbIOTEPa

B M0BHAKOMILIVICE C BKCTIOHEHUMATBHOM (OPMO# TpesICTaB-
JIeHus yucsa. B Heit MosKHO BBIIEIUTD IBe YacTh: MaHTHCCY,
TO €CTh 3Hayalue HUQPsl 9HUCA, 1 TIOPSIOK — CTelleHb Jie-
caTkH (B 006IIeM Ciydae 3TO CTENeHb OCHOBAHUSA CHCTEMBI
| CHHCJIEHMS, B KOTOPOU 3aIIMCAHO TAHHOE YU CIIO). STueiika ma-
MSITH, BbIIEJIEHHAS IS IEPEMEHHOM BEIeCTBEHHOTO THIIa,
TIOJIKHA COAEPIKATD CJIE/IyIONIHE SJIEMEHTHI: 3HAK YMCJIa, 3HAK
[OPsiZIKa, 3HaUYEHHe NOPsiika 1 3HaYeHIe MaHTHCChI — ecTe-
CTBEHHO, BCe B IBOMYHOM MIpefcTaBaeHud (puc. 2.7).

9 8 6ut 23 6ut
_IIIIIIII[llJlIlllllllLllllllllll]
~—Y N~ I———
3Hakosbii  [Mopagok ManTtucca
6ur

Puc. 2.7. PacnpeaeneHne ABOUHHBIX Pa3psA0B (GUT) NpY XpaHeHUH
umcna tuna real

TTopsimoK U 3HAK HOPSIZKA 3aHMMAIOT BMeCTe 8 OUT U Xpa-
HSTCs1, BOOO1IIE rOBOPs, HeMHOTO XuTpee. Ho 310 Ham ceii-
yac He BakHO. [71aBHOE — MOHSTH PMHIKI XPaHEHUs 4H-
ceJ1 ¢ IJ1aBalone TOUKOH.

Tabnuua 2.2. BeulecTBeKHbIE TUMBLI AAHHBIX A3bIKa Mackanb

Tun nepemeHHoOH $opmar  [pumepubiii  Konuuecrso
(Anuna). . AuManasoH ~ 3HaualKX
B Gaiitax aGCONIOTHBIX ' AECATHYHBIX

" 3HaYeHU I undp

OnunapHsiit (single) 4o 1015 10% Tumm 8

Beimecrsennnrii (real) 6 10-¥..10% 7 11wm 12

[ oitnoii (double) 8 10824 10308 15 unu 16

Pacumpenngiit (extended) 10 107952 1098 19 ym 20
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Ypok 2.3. Kak coBmecTuts nepemeHHbIe
Le1oro U BeLLeCTBEHHOro TMna :

B nporpamme MOTyT OHOBPEMEHHO BCTPEYaThCs IepeMeH-
Hble Pa3HbIX TUIIOB. Kak UX COBMeCTUTH?

MNpeo6pa3oBaHue TUNOB

Mpumep 2.7. OAHOBPEMEHHOE UCMOML30BAHME BELECTBEHHbIX
W UENbIX TUMNOB
Program Mix; -
var - :
N.K: integer;
. AB: real;
- begin
N .

‘A;;3j6;.

B:=N; { B nepemeHHyn Tuna real MOKHO -
' 3aNNCaTh UeNnoe 4ucno }

. wfiteln('B=',B);

{ B nepemeHHyn TWna integer HeNb3s -3anucath:
BEWEeCTBEHHOE YnCcno! HTo0h BCe-TaKin NOMECTHTb YUCNO
TUNa real B NepeMeHHyl TWNa integer, HyXHO ABHO
yKasaTb, 4TO fenats C npoGHom 4aCTbio- YMCha. ECTb
nea sapwanta: } : 7

N:=Trunc(A): { - Gynrums Trunc(X) BosspamaeT

Lernyi -4acTb- 4ncna X,
TO eCTh OTGPAcHBALT POGHY YacTb }

writeIn(’ Trunc(3 6)— N);

K:=Round(A) ; | @yHKuMﬂ Round(X) OprrﬂHeT
A0 Bnuxaiuero uenoro }

»writeIn('Round(3.6)=",K)
end.
Hpn 3anyc1<e nporpaMma BbIBeZ[eT Ha 5KpaH crienyiomee:
.- B= 4-0000000000E¢00
- Trunc(3.6)=3
- Round(3.6)=4
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E1rte pas yTOYHUM ITpaBUIA IPeOOPasOBAHMU THIIOB: /IS
" XpaHeHU: JaHHBIX TATA integer NCTIOMB3yeTes 2 OailT, a 1ist
real HeobOxoamMO 6 6aiiT. DTO 3HAYMT, YTO YUCJIO THUMA
_ integer MOJHO IIOMECTHUTD B sT9eliKy Tvna real (1esas yacTs
GyIeT paBHa 3TOMY YUCILY, a leO6HaH GYIeT paBHa HYJTIO).
" A BoT 4umcst0 THa real B AueliKy TUma integer HUKaK He, o-
mecTuTcs. UTo6bI BCe-TaKy TIOMECTUTD €T0 TY/, HYKHO
SIBHO yKa3aTh, YTO Jesarh ¢ ApOoOHON YacThio uncna. Ams
aTOTO MpemycMoTpenst pyHkumu trunc u round. Obe oxu
BO3BDAIIAIOT Pe3yabTaT TUIIa integer.
Uro menatk, eCy B IPOrpaMMe HYKHO 3auCaTh CI0K-
HOEe MaTeMaThyecKoe Buhipakenne? B kakom mopsiake Oy-
NTYT BBITIONHATHCS NEHCTBUS ?

lpaeuna npuopuTeTa B BBIMOIHAEMbIX AEHCTBUAX

1. Jle#icTBus Han MepeMeHHBIMH, CTOSIINMHU B CKOOKAX,
BBITIOJIHSIOTCS B IEPBYIO OUePeb.

2. Tlocne BuIYMCTIEHUS 3HAYEHUH BCEX CKODOK BBHIUMCIISA-
I0TCs BCe (DYHKIMH.

3. Iocie GyHKIMIA BHIIOIHSIOTCS YMHOXEHHE U I[eJIeHI/Ie
OHM MMEIOT OIMHAKOBBIH IPUOPUTET.

4, Cnenylomme IO IPYIOPUTETY — CJIOKEHUE U BbIYUTAHYE.

d. Onepaum/l OAHNHaKOBOTO IIDHOPUTETA BBINTOJTHAIOTCA -
CJieBa HalipasBo. -

AEﬁCTBMﬂ HaA AAHHbIMU pa3HbIX TUNOB

Csenmem BOeAMHO orieparyy 1 (GyHKILHH 10 paboTe ¢ Bele-
CTBEHHBIMU U LeJIbIMK BestnunHamu (tabir. 2.3).

IMosicium HammcanHoe B Tabsmie. Mbl paszennau Bce
(byHKlII/II/I/ OnepalyK Ha 6 KaTeropI/m

1. Pesymbrar Onepanuii +, = i * 3aBUCHT OT THIIA APIYMeH-
TOB. Ecsu X0Th ottt u3 HuX umeeT tun Real, T0 u pe-
syabTar Oyzmet mmeth TvI Real. D10 obbsicrseTcs TeM,
4TO y raHHbIX THia Real ectb npobHast yacTs, ay Integer —
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HeT. [laske eciu B BelleCTBEHHOM IIEPEMEHHOM XPaHUT-
Cs1 IeJI0e YHUCJI0, OHO BCE PABHO UMeeT APOOHYIO YacTh,
TOJIBKO OHa paBHA HyJ10. TO eCThb e/ XOTs! OBI y OZ{HO-
TO ¥3 aPIYMEHTOB €CTh APOOHAS YaACTh, TO B PE3yIbTaTe
BHITIOJTHEHUS ONEPAIlUU OHA HUKYAA He ucyesaeT. [lo-
TOMY Pe3yJIbTaT Toxke umeeT IpoOHyIo yacTh (Real).

Ta6nuua 2.3.0ﬁepaumm 1 cbyHKUMK ARA TMNOB integer u real

Onepauusa/ Tun AaHHbIX Tun AQHHBIX " Tun AAHHbIX
yHKLMA 1-ro aprymeHTa 2-ro aprymeHta -pesyjsrata
+ Integer Integer Integer

Integer Real Real

Real ‘ Integer

Real Real
/ ' He Basxen V Real
Div,mod Tounsko Integet ~ Integer
Abs, Sqr Integer - ‘ Integer

Real — Real
Sqrt, Sin, Cos, ‘ ’ ; “ S
Arctan, Ln, Exp, Pi  He saxen - Real
Trunc, Round He Baxen - Integer
2. PesysbTaT olrepanyy BENeCTBEHHOTO AeIEHH 110 oIpe-

3.

JCJIEHUIO BCerjia uMeeT npo6Hon YacThb. ',

Onepauuy HeJOYUCIEHHOTO [eJeHUsT ONPEeNecHbI
TOJIBKO /IS IieIsIx unces. IloaToMy pesymbTaT ToOXXe
BCerza 1eJioe YHCio. ‘ ; ‘
Oyuxiyu Abs 1 Sqr onipeesieHsl 171 060MX TUIIOB AaH-
HbIX. [103TOMY THIT MX Pe3yIbTaTa 3ABUCKT OT THIIA ap-
rymMenTa. [lis 1es10ro apryMeHTa pe3yabTaT UMeeT Ife-
JIBIY TUTL, 7171 BEIECTBEHHOTO — BEILEeCTBEHHbIH.
Oyuknuu Sqrt, Stn, Cos, Arctan, Ln, Exp, Pi o onpezese-
HUIO ABIAoTEA BemecTBenHbIMEL. (Ha camoMm zmese sto
CB$I32HO C OCOOEHHOCTAMY BhIurcaeHus [TackameM sTux

- pyHKImit. OH BBIUCTIAET X PUOIVIKEHHO ITyTeM Pasyio-
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JKeHuda B psL. Tako# MeTOI He NIPpEAIIoJIaracT 1neaoro

‘pe3yabTata B BUAE LEJIOTO YHC/IA. bonee ITOI'O, 3Ha4ye-

HYS 9THX (DYHKIMI BCET/[a BBIYMCIISIIOTCS IPHOIIVKEHHO. )

Oyukimu Trunc v Round nipenHasHaYeHbI 1151 TPEoOPaso-
BaHus TUNOB. OHU SBHO YKAa3bIBAIOT HA TO, YTO CHEJATH
¢ ApOOHO#M YacThio unciia. I103TOMy 3TO eIUHCTBEHHbIN
criocob nosryuuTs Ha TTackaste U3 po6GHOTO YHCA 11e10e.

Vsnosxentple Bollle cBeAeHYS TO3BOJSIOT HaM IIOHUMAaTh,
YTO 33 BhIP)KEHME HATIMCAHO B Yy KO IPOrpaMMe, KAaKOe OHO
OyIeT NMeTh 3HAYEHME 1 KaKOro Tura OyaeT pe3y/IbTar.

3ananue 2.10. Beruucnute BripakeHUe U YKKUTE TUTIL
pes3yJIbTaTa:

Abs(12 mod 7*4/2-350 div 15)+2

CHavajia pacCTaBMM OIEPAIMH B COOTBETCTBUHU C WX
npuoputeramu (Tabiu. 2.4).

‘Taénunua 2.4. PaccTaHoBKa onepauuit B npumepe 2.8

Ne

Onepauua

Mosacnexue

1

2

4 .

12 mod 7

(12mod 7) * 4
(12mod 7*4) /2
350div15.

CHayasa BBIIOIHATCS AefcTBUs

B ckoGkax, CKOOKH B JaHHOM CiIyyae
OTPaNNYMBAIOT apryMeHT dyHKIH AbS.

B ckobkax cHayas1a BBIMIOJIHAIOTCS ONEPAIUA
THIIA «YMHOXEHHe-IeJIeH ey, & TTIOTOM —
«CiIoKenue-BeyuTaHe>. Onepanun mod,
u div OCyIIECTBASIOT HETOUUCTIEHHOE
zenerve. Mx mpuopurer TaKkoi xe, Kak

y onepaiii <*» u </». B nepsoii rpynmne
TAKMX olepanuit Tpy. BeinostsieM ux ciesa
Hanpago. [ToaToMy cHayaa BEITOJHSIEM
mod, 3aTteM — <«*», a TOTOM — </>

-Telepp BBIIONHSIEM BTOPYIO TPYIITY

orepanyii THIIA «YMHOKEHUE-IeeHe>.
B nanHoM cnyyae aT0 OAMHOKAS
onepanus div -~

nposonxerue 5
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TaGnuua 2.4 (7posonxerue)

N¢ n.n - Omepauua - [oacHeHue
5 {12 mod 7*4/2) = Teiteps npuiia nopa o6beIHHUTD

—(350div 15) - ‘ pe3ynbTaThI MEPBBIX ABYX IPYIIT onepauneu
- «». OHa BrINONHSAETCSA NOCTeHe B CKOOKaX,
TaK Kak HMeeT HAUMERbIUNE IPHOPHUTET

6 Abs(..) . Teneps nopa NocYUTATH PE3YILbTAT QY HKITHN
7 Abs(;..)+2 Hocnenuuit onepatop — croxenue

Hawm nipencrasiisieTcss yIOOHBIM PACCTABAATH TIPHOPU-
TeThI, 0080 onepanuy (puc. 2.8). Tak oxasbiBaercs jier-
Y€ TIOHSATB, YTO YIKe BEIYUCIIEHO ¥ 9TO ellle IPEACTOUT Bbl-
YHCTUTD. ' ' )

Abs(12 mod 7*4/2 = 350 div 15) + 4
N N

Puc;‘ 2.8. HopﬂAdK BLINOMHEHUs onepaunil B 3aaaHun 2.10

Tenepb onpe/:[eJmM THIT ¥ Pe3y/IbTaThl KaKI0r0 neit-
creud (tabim 2.5).

Taénuua 2.5. BbHMCITEHMG pesyfLTaToOB KaXAOro: Aemcmvm
U3 3apaHuA 2. 16

*

N¢ Onepauusa Pesynbrar HOHCHEHME
W ero Tun
1 12mod7.  5integer Ocrarok ot gesnenust 12 va 7

- pasen 5. Peaysbrar oneparuu
mod Bceraa Hesblit

2 5*4 20 Integer PesyabraT yMHOXKEHUS ABYX

. LEeJIbIX — LEJ0E YHCIIO
3 2012 10.0 Real Pesynbrar BeIIECTBEHHOTO A€jIEHUA

BCera BelecTBeHHbiH. XoTs 20
JIETIATCST HATIENO Ha 2, MBI CIISHaIbHO
npumucati «.0» K pesyabrary,
4TOBBI MOTUEPKHYTh U He 3a0bITh,
YTO PE3yJIbTAT BEIlECTBEHHbHA

U UMeeT APOOHYIO YacTh
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Ne Onepauua Pesynbrar. [losacHexue
. A eroTun ,
4 350 div 15 23 Integer [Ipu nenoyncieHHOM AeNIeHUH

HaC UHTEPECYET TOMBKO Leas
gacTb yacTHOTO. PesynpraT
onepanuu div Beerna Hebii

5 10.0-15 -5.0 Real Tlpu BerMUTAHKY OHO U3 YHCeT
i uMeer ApobHyo YacTb. KomaHus
OT Hee U3BaBUTHCS He OBIIIO,
HO3TOMY PE3YJIbTAT TOXKE HMeeT
APOBHYIO YacTh. JHAYMT,
pesyJbTar uMeeT THI Real

6 Abs(-5.0) 5.0 Real Abs MeHsieT OTpHIlaTeIBHBIH 3HAK
apryMeHTa Ha MOJIOKHUTEbHbIH.
Tak Kak apIyMeHT UMeeT
IPOOHYIO YacTh, & KOMaHBI
OT Hee U3baBUTHCS He OBLIO,
PE3YJIbTAT TOXKE COREPIKUT
ApoOHYIO YacTs. -

7 50+2 7.0Real - . Te xe coobpakeHns, uTo ¥ B 5-M
. myHKTe. PesynbTaT umeeT
APOOHYIO YacThb

“Orser: 7.0. Real

3anmanue 2.11. Jlano neiicTBUTENbHOE 9HCTO X.
Harmmvre mporpaMMy 71 BbIYUCIEHUS:

4+ uesoii yacty yncaa X;
4 upcia X, OKPYIJIEHHOTO A0 GiIrKaifliiero 1emoro;
+ uncaa X 6e3 1poOHbIX 1udp.

- CO0pHMK 3aTaHU 110 BApUAHTaM CM. B IPHJIOXKe-
Huu 3. : ‘

,;Ypm( 2.4. BBOA ¥ BbIBOA AaHHbIX

" 3aHOCUTH AaHHbIC B sTYeiiKU TaMATH MOXKHO He TOJIBKO
OIIEpaToOpPOM IPUCBANBAHNA, HO U HYTEM HEIMOCPEACTBEH-
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HOTO BBOJIa C KJIaBMATYPbi. ITO YHOOHO T€M, Y4TO B IIPO-
rpaMMy NP KKIOM 3allyCKe MOXXHO BBOJUTH Pa3HbIE
HavyaJbHble 3HAYEHUs, 4TO Z0OABIISAET €l YHUBEPCATHHO-
CTH.

BBoaMM nepemMeHHble ¢ KJlaBUATYpbI

Mpumep 2.8. BBOA ¢ KnasuaTtypsi 3Ha4YeHua nepemerHoi N
program Inp: ‘
uses Crt;
var
N: integer;
begin
CirScr:
write('Beegnrte 4ncno C KnaBuaTypbl: ') ;

readin(N) ; { 3pecb nporpaMMa NpUOCTaHOBUTCH
n CygeT OMMAaTh BBOOA C KNABMATYDSI.
Habepute Ha KnaBuaType 4ucno.
Hanpumep 153, # HaxmuTe
knasuuy Enter}

writeIn('Buw ssenn uucno ‘. N);

readln { 3vo onepatop nyCcToro BBoga. 3h€Ch
: (porpamma OnATe MPUOGTAHOBUTCA U

" OyBeT OKMOATH HaKaTUS'Knapuuu Entér.
3a 370 BPEMA Bbl yCneeTe NPOCMOTPETH
BLIBOA HA 3KpaHE. JTOT .NpUEM Myl
peKOMEHJYEeM WUCNOMb30BaTh, 4TOOH He
HaximaTe Alt+F5 nocne OKoH4aHuA
paboTsl nporpammsl }

end.

Kpacuebiit BbIBOA HA 2KpaH

PaccMOTPUM ellie OTHY 3a/[a9Y: 331aTh C KNAABHATYDbI LIBET
dona (9Kpana), CAMBOJIOB U KOODIAMHAT /JIs] BBIBOJA TEK-
CTa, 2 3aTeM BBHIBECTH TEKCT B OKHO C 32/laHHBIMK KOOPAW-
-HaTaMHM. L ' .

IIpomymaem asropurym peilieHyist AaHHOM 3axa4u (puc. 2.9).
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Bnok 1

OuucTka akpaHa.
YcTaHOBKa TEKCTOBOMo OkHa

I
Bnok 2

Beog useta akpana

I
Bnoxk 3

Beop LpeTa BbijaBaeMbIX
CUMBONOB

|
briok 4

YcTaHoBka LBeta
aKpaHa

|
Bnok 5 E—

YctaHoska LiseTa
BbljaBaeMblX CUMBOMNOB

I
bnok 6

Beop koopauHat X,Y
[OnNst BBIBOAVMMOTO TEKCTa

Bnok 7 *~—'—°—j

Ouncrka skpaHa
T
Bnok 8

FosuuuoHuposarHue
Kypcopa B Touky XY

I
Brok 9

BbiBOA TeKcTa Ha xpaH

Puc. 2.9. AnrdpviTM petenua 3apadu U3 npumepa 2.9
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Mpumep 2.9. Kpacuseblit BblBoA TeKCTa

program Inp Color;
uses : ;
Crt; { NoaxmoueHue GubnuoTeyHoro mopyna Crt }
var

{ Onuwem nepewenrHsie, rpe GyayT XPaHNTbCH
uget aKkpaxa — C11, v uset Bhigasaembix cumsomos - C12 }

C11.C12: 0..15; { 0..15 — 3TOT Tva 008 nepeMeHHbIX
HA3bIBAETCA MHTEPBaNbHLIM. B NaHHOM
Cyyae 3HAUYEHUs NEPEMEeHHbIX MOTyT
MEHATLCA B uHTepBane ot 0 po 15.
30eChb Mbl .MMeeM OTPEe3oK (MHTepBan)
fasosoro Tuna integer. Nanutpa
LUBETOB NIEKUT UMEHHO B ITOM
yHTepsane }

X.Y: integer; { Ins xpaHeﬁma KOOPAMHAT }
begin

{ baok 1: }
ClrScr;

{ Huxe cnepyet Bb30B npouenyps Window(X1,Y1.X2,Y2) u3
MoAyna Crt, KOTODPas ONpefenser Ha IKpaHe TekcTosoe
OKHO. (X1.Y1) — KOOpEMHATH BEepxXHero nEBOro yrna
OKHa, (X2,Y2) — KOOPAUHATH HUKHErO npasoro yrna }

Window(20,5,60,20);

{ bnok 2: }
write('BeegnuTe UBET AnA SKpaHa:');

readIn(C11); " { 3ecb paboTa NpOrpaMul
NPUOCTAHABNNBAGTCA .M OKMAAETCA
B8OA HOMEPA UBETA 3KpPaHa
8 nepewernyn C11. Bo spema pabortsl
nporpamMsl CrieflyeT BBECTU 44CNO u
HaXaTh Enter }

{ Brok 3: } .
write('Bsegure uBeT Ana CuUMBOAOB:'); -~

readin(CT2); - { Oxupaetcs BBOA HOMEpA UBETA
: ' cumBonos 8 nepemerHyin C12. Bo spems
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paboTel MPOTpamMel CNefyeT BBECTH
uncno ¥ Hamate Enter } ‘

: { Brox 4: }
TextBackGround(C11); { BmGop toHOBOTO UBETA }

{ bnok 5: }
TextColor(C12); { BubBop UBETA BLIBOAWMbIX CUMBONOB' }

{ brok 6: }
writeln('Bsegute rkoopauuatel X u Y');

readIn(X,Y): { OxmpaeTCa BBOA KOODAWHAT ANA

BLIBOAMMOTO TeKCTa. Heobxoaumo
BBECTK [BA yuCcna (KOOPAMHAETSH) yepes
npoben W Haxats Enter.
MoMHKTE, 4YTO KOOPAWMHATH BHYTDH

© TEKCTOBOrO OKHA OTCHUTLIBANTCS
OT.€r0 NeBOro BEpXHero yrna.
B Hawen okHe 16 cTpok u 41 cronbeu}

{ Bnok 7: }- - h
CirSer; ©{ OyHKUMA OYUCTKA 3KPaHa B [AHHOM
' Cayyae OYMCTWT HE BECb 3KpaH, a
TONbKO 33RaHHOE TEKCTOBOE: OKHO }

{ Bbnox 8: } ,
- GoToXY(X,Y):{ MNo3nunoHnpoBaHWE Kypcopa B TOUKY
¢ kooppuHaTamu X,Y }

{ Brok 9: }
writeln(' Mo OTAMYHO BBOAWM C KNABMATYDHI! ') :

readln { 3tor “nycToi” onepatop readln
3a0epKMBAET HAC B 3KpAHE NONL3OBATENS.
BosspaT B cpepy fackans nponcxoauT
nocne HaxaTus Enter-}
end. -

3apaHue 3HaYeHU nepeMeHHbIX
AATYUKOM CNYyHaMHbIX Yucen

Ectb eme onuH cnocob 3aHeceHust JAaHHBIX B IIepEMEHHDBIE —
BBI3OB JaT4HUKa cnyqaferlx Yuces, Korga KOMIIbIOTED CaM
BbLAAET cnyqaﬁHoe YHCJ0 U3 YKA3aHHOIO fHalla3oHa.
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.3anaaum aTHM cIrIocoOOM IBET SKpaHa. BMecTo BToporo
6J10Ka B IpOTpaMMe IIOCTABUM BbI30B AATYHMKA CIyYalHBIX
yucen Random(X). Ho rnepex atum 06s13aTeIbHO HYKHO
BBIIOJTHUTD TPONEAYPY MHHITHAIU3AUMM AATUNKA, HHAYE
oH OyzIeT BbIZaBaTh HaM HeC/TyYaiiHble yncia;

Randomize; { VHnumManuaauma QaTYMKa. CAy4alHbix 4ucen
NPOBOAUTCA OAWH pa3 B nporpamme }

C11:=Random(16):{ B pesynbTaTe nepemerHodt C11
NPUCBANBACTCA UENOE CNydailHoe Yucno
“3 auanasona 0..15.

-Pesynsrat dyskumn Random(N) —
CAy4yanHoe 4ucno u3 AnanasoHa 0, .N-1 }

3AMEYAHME ,

A Ha canon gere nacmosmpii npospasuneii gariauk

| cuyuatinsx wuced cosgasis nebosuoncno . Pyuuns Random Goegaern
reebgociyaiinse wueda . o naunui, wio weia, Gngabacuse
Pyrkisues, NOPOKGANNMCR NO OREGEAHAOK SAKOROMEPHICHTL .
i 3QKOHOMEPHOCHTS NUGYUARA IRAK, WROTo KASAAOCH, 4RO
wucsa nosymawniea cayaasinstin . Ognaro ecin ne ucnossso-
Lasiio nponeqypy randomize, kamqoui fas npu sanycie nposhaiis
nocreqobaressnochio wuced Jyger ogqunaxoboi . Tlhouegqypa
randomize «fempasubaecim» naratbhoe shauonue nocaegoba-
rieasnochin . Jlocae amkoro nopongaenas nocueqobariedshocss
HUCOA CIRAHOBUIRCS, ROWHH YHUKAAGHON .

PaccMoTpuM ellie HeCKOJIBKO MPUMEPOB HCTIONB30BAHS
dyukuum Random. '

ITycTh HaM HEOGXOAUMO IOy YUTE CIy4ailHOe IBY3HAY-
HOe 4KCIIO0, TO ecTh 4ncio oT 10 mo 99. Jloruka mpocta: Ham
HY’KHO OJIHO ciy4daitnoe uucyao n3 90 (MMEHHO CTObKO
IBY3HAUHBIX qiCel). SHAUUT, GyneM MCTIOB30BATh (PYHK-
ruto Random, xoTopas BeIACT oaHo yucao i3 90, To ecTh
Random(90). Ho pesysibTat Toraa GyAeT Jexath B IMANas0-
-re 0..89, a nam Tpebyetcs 10..99! 3HaUUT, HYIKHO CABUHYTh



Ypok 2.5. 3a4em HyXHbl KOHCTaHTh B Nporpamme? - 57

F e

HIOJIyIEeHHBIN [yana3oH Bopaso Ha 10. DTo nenaer onepa-
'sm/m +10. B urore nonyyaem cienyiormee: Random(90)+10.

3aganue 2.12, Hanumwre nporpaMmy, KOTOpasi Bbizia-
eT coo0IERNE B TEKCTOBOE OKHO. KOOpIMHATHI OKHA U KO-
,._opzmHaTm JUTsE COOOIIEH S IOJIKHBI BBOAUTHCS C KJaBya-
'Typbl. IIBET sxpaHa ¥ LBET CUMBOJIOB 3a7aliTe C IOMOIIBIO
‘IATYMKA CAYUYAMHBIX YHICE.

3ananue 2.13. Hanumure nporpamMmy, KOTOPas BbLla-
et coo0lIeHne Ha TMOMHbIM 9KpaH (6e3 TEKCTOBOTO OKHA).
‘KoopruHats! coob1ieHuysl, HBET IKPaHa M L[BET CIMBOJIOB
‘3aflaliTe C IOMOMIBIO /[aTYNKA CJIy4aAHBIX YHCE.

3ATTOMHUTE!

Saunbra supana nin sekciiobor onna Gnannserica Gou-
‘308amt Glyx npoueqyp.: ychanobia nberia IKpaRA — npouequpol
TextBackGround(...), @ owrchina snpana — npoueqypror CiScr .

'YpOK 2.5. 3auem HYXXHbI KOHCTaHTbI
B nporpamme?

-BBIBAIOT CITy4an, KOrAa HEKOTODBIE BeTMYMHbI He MEHHIOT-
‘Cs TIO XOZy BBITIOJNHEHUs Tporpammbl. [ins ymobeTsa pa-
60Thl ¢ TakuMu BeuyuHamu B [lackane MpesycMOoTpera
'OTHeJIbHAs KATETOPUS — KOHCTAHTBI.

1 Hayaia mpocToi puMep:

“fpumep 2.10. Pacyiet ckopocTy Tea Npu NaseHnyt ¢ GaLlHu
Program Piza;
var :
G.V.H: real;
begin
G:=9.8; { 313 nepemeHHas BCErpa vMEeT OJHO 3HayeHue
W He M3MEHSeT ero »
N0 XOAY BHNOMHEHUS NDOTpaMmyi }

write('Beeaute BhICOTY BauwmHu:");
readln(H); V:=Sqrt(2*G*H); : npoAo/LXEHHE D
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NMpumep 2.10 (1poso/xeHue)

writeIn('Ckopoctb nagenns' :20,V:7:3);
{ Ha sbiBOAUMMIA TeKCT Bhidenserca 20 no3uuni }

P

readin
end.
[ HarnsaHocTy B OpMyIie BBIMUCIEHUSI CKOPOCTH
TIaJileHKst MBI MCTIOJIb30BAJIN TlepeMeHHyo G, KoTopad, of-
HaKo, B JEWCTBUTENBHOCTU He Menalacy. V1 aTo HeyauBu-
TEJIbHO: OHA IPENCTABIAeT YCKOpeHue CBOOOIHOIO maje-
HUSI, KOTOPOE, KAK U3BECTHO, €CTh BEIUUMHA HOCMOAHHASL.
+ lnist Toro 4YTOOBI IBHO YKa3aTh B [IPOrPAaMME, YTO BeJIU-
ypHA (G HE MOXKET U3MEHMTHCS, TePeHeceM ee OMucaHue
B 0COOBIi pa3fiest — pas/iesi OMVCAHUA TIOCTOSTHHbIX BEJIU-
uH, WK KoHcmanm (cM. caegyioniuii mpumep). Tem ca-.
MBIM Mbl TOKaXkeM [lackanio 1 4es0BeKy, KOTOPHI OyzeT
YUTATh HAUly HPOTPAMMY, 4TO 3Ty BEJINYUHY HeJb3s Me-
HATb 110 XOAY BBIIOJHEHUS nporpaMmbl. OHA 10JIydaeTr
CBOE 3HaYeHHe OfMH Pa3 i He MOXKeT ObITh U3MeHeHa.
npumepZII ﬂpmpammanpmwawnwomnmmKOHUaHr——
Gonee norvuHa 1 Hmaéeana
Program P1za : ‘ ) .

const - - { 37O pas3gen onuCaHns KOHCTauT.
. ‘OH HaxOOUTCS nepeg pasfenc var }

G=9.8;  { Tun KOHCTaHTH ONPERenseTCa aBTOMATAYECKH,
' no Gopve 3anucu 4ucna. B paHHoM cny4ae
W3-33 HAAMUMA RECATUUHOW TOHKM
. 370 Tvn real }
var V,H: real; '
begin
write('BseguTe BLICOTY GawHu:');
readIn(H); V:=Sqrt(2*G*H);

writeln(' Ckopocth nagenns ', V:6:3);
{ Ytobe TEKCT v 4MCNO . He "cnmnncs ",
NOCAe TEKCTa BHYTPU anocrpomoa goﬁaaﬂeH
npoben }
readin
end.
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Wcnonp3oBanne KOHCTAHT BBIIOJHSET enle iBe QyHK-
v Bo-niepBhIx, OTTHCHIBAST BEJTMYMHY B Pas/iesie KOHCTaHT
MBI IIOACTPAXOBBIBAEM caMU cebst, UTOObI CIydaiHo He U3-
MEHUTBH ee B porpamme. (Bam, HaBepHOe, 9T0 3aMeuanue
Ka)K€TCsl TIYIBIM: KaK MOYKHO Tak omuburses! Ho npu
Harycanuu GOMBININX, MHOTOCTPAHUYHBIX TIPOTPAMM 3TO
CTAHOBUTCS AKTYAJbHBIM. )

Bo-BTOPBIX, KOHCTAHTbI OKA3bIBAIOTCS HYSKHBI IPH 00b-
SIBJIEHIM HOBBIX TUIIOB IaHHBIX — MaccHBOB. O6 3TOM MBI
TIOTOBOPUM B TeMe 8.

3ananne 2,14. BrruncanTe A1Hy OKPY;KHOCTH U ILTO-
afb Kpyra. Paguyc noysKeH BBOAUTHCS C KJIABUATYPBL

BoiBOoADI

1. Jlannsre, ¢ KOTOPLIME paboTaeT MporpaMMa, XpaHsaTCs
B suelikax. Kaxpas staeiika uMeeT MMST U THIL JAHHBIX.
VaMensiemMble sIYeiiKy Ha3bIBAIOTCS nepemennbunu, He-

- U3MEHAEMDIe — 710CTMOAHHVIMU. '

2. fueiiky, uCIONAB3yeMbie B IIPOrpaMMe, OMMCHIBAIOTCS
B paszenax const u var.

3. JI1s XpaHEeH s IEIbIX YU Ce MCIIOMb3yeTCsA THII JAaHHbIX
integer, a 1yist XpaHEeHUS BeIECTBEHHBIX — real,

4. Kaxzpiif Tun JaHHBIX UMeeT CBOM Olepallu U QyHK-
1y, OcoOeHHO 3TO BAsKHO JIJIA THIIA integer, KOTOPBIH
¥MeeT JIBe onepaunu nenesus — div u mod.

5. JLnst npeoGpa3oBanus 3HaYeHUH Trna real K TuIry integer
HCIIOIB3YIOTCS CTienuanbHble QyHKIME — trunc 1 round.

6. Ilpu 3amucu apudMeTUIeCKUX BbIPaXKeHIH HYKHO 110~
‘MHHTb O TIPHOPUTETE OIIePAlUH M O TUIEe NaHHBIX, KO-
TOPBIH MTOJTYIAETCS B PE3yIbTaTe.

7. HayanbHble 3HaYEHUS TIEPEMEHHBIX MOXHO 3a/1aBaTh

IIyTeM BBOIa C KJIaBI/IaTypr WM C TIOMOIIBIO JIaTYNKA
CIIy’{aI/IHbIX YHCEJL.
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KoHTponbHbie BONpOCh
1.

Lite XpaHsITCS BCe TaHHBIE, C KOTOPBIMU PaboTaeT mpo-
rpaMma’?

UeM pasiuvaroTcs MOHATU UM SUElKU, a0pec sueil-
KU U 3Hauenue sueuxu?

Kakoit THIT TaHHBIX UCIIOIb3YeTC [Jisk XPaHEeHY 1ie-
JIBIX Yucen? A fust {poOHBIX ?

. Yro cnefyer caenaTh, €C/IH B IPOrpaMMe HCTIOJIb3YeT-

Cs1 BEJIMYMHA, HE M3MEHAIONMASCA 3a Bce BpeMs pado-
TBI TIPOTPAMMBI ?

B yem otsimume Mexny onepanmsmu mod, div u /? -
3agyem HyxHbl Qynkimy trunc u round? B uem mexny
HUMU PagHuLia’? .

Kaxoe MakCHMaIbHOE 3HAYEHIE MOXKET [IPUHUMATD T1e-
pemenHaa tuna integer? Uro genars, eciv HeoOXOAHU-
MO COXPaHMTb 1ejIoe unuciao, B 10 pas bonbinee s1oro
3HAYEHUS? ‘ '

" Kax sanucars na [lackane «2,5 8 crerteny 16,7»?

\

10.

11.

Yto o3Hayaer 3aimnch «1E5», «3E-4», «.2E75»7

i
YTO Hy»KHO MCIIOIb30BATH, 4TOOBI UBMEHUTH TIPUOPH-
TET BBITIOJTHEHVSI MAaTEMaTHYeCKUX OTIepaliii?

Yemy paBHO U KaKOH TUIl JaHHBIX UMEET BBIPAKEHUE
trunc(sqrt(2+52 div 8))-sqr(15 mod 4/3)?



TEMA 3

Yuumcea padortatb
C CUMBOJ1aMH



B mpeapiaymieit TeMe MBI PACCMOTPEJIV THITBI IAHHBIX, TTO-
3BOJIAIONIME XPAaHUTh U 06pabaThIBATh YKCIA — 1IEJIbIE U
apobusie. Ho, nepedpasupyst U3BECTHYIO OTOBOPKY, HE
YHCJIAMM €AWHBIMU KMBET IIPOrPaMMUCT. Kpome YUCEJI,

. ITackanb ymeeT Takske paboTaTh C CHMBOJIBHON MchopMa—
nyeit. J1 151 Kaka0T0 CUMBOJIa B IPOrPaMMe BbIAETIALTCSA OT-
JesbHAS sTYelKa CO BCeMU MPUCYIIUMU sg4efiKe ITapaMeT-
paMu — UMeHeM U 3HaYEHHEeM.

Ypok 3.1. Kak komnblotep noHnmaer
CUMBOJIbI

ITox cuMBOIaMY MBI TOHMMaeM OYKBBI M1 BCe T€ 3HAUKY,
KOTOpbIE BBI BUAUTE HA KyiaBuaType. B Ilackane nepemen-
HBIE JIJIT XPaHEHHsI CUMBOJIOB uMeloT THI Char.

3a KakIbIM CMBOJIOM 3aKperLjieH CBOl YiCIOBOM KO,
Bce xonp1 cBeZieHb! B Tabuity.

KopaoBas ta6nuua ASCII

OG6BI4HO /1A XPaHEHHS CUMBOJIOB I/ICHOJIbByIOT KOJI, Ha3bl-
BaemsIii ASCIT (amepuKaHCKuit CTaHI[apTHI)II/I KO, 06Me—
Ha nHQOpMaLHeit).

‘Taénuua 3.1. CDparmeHT Tabaunusl ASCl (Tabnuua KoAOB CHMBONIOB)

Koa AsonyHbiit  Cumson .Koa AsounuHbin  Cumson
KOA KOA,

48 001100000 O - 65 01000001

49 00110001 1 66 01000010

50 00110010 2 67 01000011

57 00111001 9 89 01011001

' 90 : 01011010

N=<OW>
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Kak BumuTe, i pbl 371eCh — He YHCJIOBBIE JAHHBIE, 2 TOXKE
CHMBOJIBE, KAXK/IBIN 13 KOTOPbIX UMeeT CBOU Koz, B koMmITbio-
Tepe KOZBI 3alUCaHbl B IBOMYHOM Buzle. Ha xammprii Ko/
BbiziesIeHo 8 6uT, To ecth 1 GaitT. [Tomyuaem 2° = 256 nBo-
uuHBIX X0/0B. Beero B Tabmmue ASCIT 256 konos: nau-
Mmenbinee sHadeHne koxa 00000000, nanbonpiee — 11111111
(370 255 B IBOUYHOM BUJIE).

Onucanue tuna Char u ctanpapTHbie pyHKUUN

Mpumep 3.1. AemOHCTpauua CTaHAAPTHBIX d:)yHKLJ,VIV( Ans paboTel
¢ Tunom Char

Program Letterl;

var
N: Integer;
X:- Char;
begin
X:='L"; { B CMMBONbHYND fIEpPEMEHHYI X
3anucanu cumson 'L}
writeIn(X);

N:=Ord- (X): { Oyuxuma Ord so3Bpawaer koj CUMBONA,
: 33HECEHHOFO B NEpeMeHHyl X, TO eCTb Koj .
ByKssl 'L }

writeln(N); .

X:="A"; : S

writeIn(X);

X:=Chr (N); { Oynkuma Chr BoaspamaeT chmBon
Mo 3aNaHHOMY KOBY . Cetyac 8 nepeMenHon X
0Ka3ancs cumeon 'L’ — MMEHHO €ro Kof Mbl .
TOSILKO HTO 3anucany B nepesennyn N }

writeIn(X);

readln
end.

[Tpu BEIIOJIHEHWY IPOTPaMMa BEIBEZIET HA SKPAH CJie-
Iyouee:
L
76
A
L
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Mpumep 3.2. BBOA CUMBONOB C KNaBUaTypbl

Program Letter?;
var
X.Y:Char; v
begin :
writein('BeeguTe HECKONLKO CWMMBOROB:'):
readin(X);
writeln(X); - ;
writeIn('Beeaute ewe HECKONLKO CUMBONOB: “):
readin(X,Y):
writeIn(X,Y);
readin
end. 7
3amyCcTUB OpPOTPAaMMY Ha BBIIOJHEHNE, BBEIHTE C
KHaBHaTyprHOCHGHOBaTeHbHOCTbCHMBOHOB(HaHpHMep,
ABC) u naxxmure Enter. IIporpaMMa BBIBEIET €HHCTBEH-
HBIN CUMBOJIL: '

A

B oTBeT Ha BTOpOE NpeIoKeHUe BBCAUTE C KJlaBuaTy-
pui CAT. Ha sxpaHe mojtyunm ceaylomiee:

CA

% 3SAMEYAHUE ‘

Tlepenmennas rinna Char nputrnnaen moisko oqus cuubors
us @legennoii crizhorn . Tlhu b6oge cusbors: ne 3aniionarmcs
& anocipogper . Hlakus odhasom, € nepbos ciyrae us bbe-
qennotx cunborol 3GROMHUACS 1HioAbKO oqun, 60 Eisopos —
gba .

Moxno OonpenendaTb # CUMBOJIbHBIE KOHCTAHTBI:
const Leto="X"; -
Ypok 3.2. Tun Char — nopsaaKoBbii TUn!

B Tabauie Kof0B Bbl MOT/IX 3aMETUTH TaKyI0 3aKOHOMED-
HOCTb: :
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V<1'<2<3I<.<I< . <A< B < C<.<'X' <Y
<'Z'... (KOZIbI CUMBOJIOB YIIOPALOYEHBI ).

Taxum 06pa3oM, s Kaxk/0ro sneMenTa Tuna Char Bee-
T7Ia €CTH ITPeIHICCTBYIOINUI U ITOCJIEeAYIOMUHN 3/1eMeHThL. Ta-
KO THUII IaHHBIX HasbiBaeTcs nopsadxosvim. Tun Char — no-
psiaxoBsii Ul Tum Integer Taxke sIBNSETCS MOPSIKOBBIM.
Mpumep 3.3. CtaHAaPTHBIE YHKLUUMK, NPUMEHAEMbLE

K NOPAAKOBOMY THNY

Program Letter3:
var
X1 X2.X3.X4: Char;

wmteln(Xl)

X2:=Pred (X1} { ®ydruua Pred so3spawaer
NpEeNwecT BYOUWA INEeNEHT
OTHOCUTENBHO 3HAYEHUSA
nepemeHnoin X1 }

writeIn('Pred=",%X2);

X3:=Succ (X1); { OyHKuma Succ Bo3BpawaeT
NOCRERyWUiA ANEMeHT
OTHOCWTENIBHO 3HAYEeHUH
nepemeHHoi X1 }

writeIn('Succ=",X3);
readln
end. - . ,
IIpu BBINIONIHEHUM TPOrPaMMa BhIBEZET HA 9KpaH CJle-
ayouree:
L
Pred=K
Succ=M

3aganue 3.1. Hanumure nporpaMmmy pacmin@poBKU
4-GyKBEHHOTO OJHOCIOBHOTO COO0IeHMsL. [/l IOy deH st
4 6yKB HYXHO BBECTH 3 CTPOKH:

+ ¥3 epBOU CTPOKH TPOYECTh TOJIBKO IIEPBYIO 6yKBy,

3 3ax. e 2654
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+ U3 BTOPO¥ CTPOKYM MPOYECTH TOABKO TEPBYI0 GYKBY;

+ u3 TpeTbell CTPOKHU IPOYECTD NIEPBYIO U BTOPYIO OYKBEL.
Jlanee pacmudpoBaTh HOMYUEHHBIE YETHIPe GYKBHI TI0 -

TAKOMY ITOPUTMY: BMECTO NIePBOil U TpeTheit 6YKB Io-

CTaBUTHh COOTBETCTBEHHO OYKBbi, OTCTOSANIME OT HUX TIO

anaBuTy Ha ABe OYKBBI HA3ajl, & BTOPYIO U YETBEPTYIO

6yKBbI OCTABUTH 6€3 M3MEHEHNs. :

JLnst HpOBepKI/I BOSbMI/ITe puMep, IIpI/IBelIeHHbII/I HI/DKB
Bson:

FINISHED
OR
PENDING?

Ha BrrBozie moskHO 6piTh coBO DONE. .

3ananue 3.2. VMI3BecTHO, YTO KO/l IPOTTACHBIX (3ar/1aB-
HBIX ) OYKB JIATHHCKOTO ayihaBUTa CIIEAYIOT B TabIIMIe Herpe-
PBIBHO APYT 3 ApyTroM. Kozibl CTpoYHbIX GYKB JIATHHUIIB TaK-
K€ CJIEMYIOT HeNpephIBHO IPYT 3a IPYIOM Ha PaCCTOSIHUN
32 cuMBOJIOB OT MpOIMMCHBIX (Huxe 1Mo tabmuue). Ecmm
ord(‘A’) = 65, To ord('A')+32 =97, u 370 KO CTPOYHON OYKBBI
«ay,To ecth chr(ord('A')+32) ='a". Hanmmwre nporpaMmy, BKo-
TOPO BBI BBOAUTE TPOTIUCHYIO 6ykBy (TONBKO JMAaTHHHULYY!),
anoyyaeteee CTPOYHOM SKBUBAJIEHT, U Hao6QPOT, ITO CTPOY-
HO#1 GyKBe MojTyJaeTe COOTBETCTBYIONLYIO NPOMHCHYIO.

g 3BAMEYAHUE
| C pycckunn cunborans viakowo /zo/wzq/ca ek uz-3a oco- -
dennocieli - opranusauun Kogobolk riadiuust. 3 wachknocrin,
cpounite ybo € madiune cieqyioni ne noghag, a ¢ paspst-
bou € ceprequne aspaburia .

BbiBOADI

1. Bce CHMBOJIBL XPaHSITCSI B KOMIIBIOTEDE B BHJIE KOTIOB.

2. O6BIYHO IJIST KOAUPOBAHUSI CHMBOJIOB [IPUMEHSIETCA
tabsmua ASCIIL.
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Kaxxmomy cuMBOJIYy COOTBETCTBYET CBOM KO,

15 ipeobpasoBaHns CUMBOJIOB B KOZIbI ¥ OOPATHO IIpH-
MeHsTIOT (pyukimu ord u chr.

Tun Char aBasteTCst NOPAXKOBBIM THUITOM.

Konbt 6yxsel aTunCckoro andaBuTa UAYT MOCTEN0Ba-
TENBhHO.

Pycckue 6ykBbl xpausarcst B Tabuuie cumBoyios ASCII
C Pa3PBIBOM B IIOCJIEI0BATEIHHOCTU KOOB.

JL1s1 oJTyueHus CeAyIoNeTro U NpeablAYIIero CUMBO-
JI0B HICTIOJIb3YIOT COOTBETCTBEHHO (hYHKIIUH Succ u pred.

KoHTponbHble BONPOCH

1.

CKOIbKO BCETO PA3JIMYHBIX CUMBOJIOB KOAUPYETCsi Tab-
auneit ASCII?

Kaxkoii o6bem namstu tpebyercst 41s KOAMPOBAHHS OX(-
Horo cumBosa? A 15 cumBosos?

. Kaxkoit Tun nannsix B [Tackaie npegnasHayen As xpa-

HEHUSA CMMBOIbHON nHbopManmun? CKOIBKO CUMBOJIOB
MO>KHO IIOMECTHUTD B OIHY IIEPEMEHHYIO 3TOr0 THIIA?

Kakoit xon y 6yxsbl «F»? Kakol cuMBOI KOopUpyeTCs
xozoMm 877

B nporpamme onpesesiens! 3 nepemenubie (a,b,c:char;).
B otset Ha mHcTpykuuio readln(b,a,c); monpzoBarens
BBeJ TekcT Jlewa. B kakoMm MecTe maMsATH OKa3anach
KaKJast U3 BBEIEHHbIX OGYKB? ’

Kakos Gyzser pe3yabraT BbBIIOJTHEHHUS] WHCTPYKIMH
c:=succ(pred(succ('D")))?

KaKoe 3HAUEHUE TOJYYUT IIep(%MeHHaH i B oneparope
:=pred(ord(‘F')-2)?
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B 271011 TeMe MbI'06CY UM BOIIPOCHI, CBsI3aHHbIE ¢ Pemeny-
simu. VIMeHHO Tak, ¢ 60bmioi 6ykspl. Mbl pasbepem, Kak
Ke KOMIIBIOTep IIPUHUMAaeT peuieHNss. KOHEYHO, KOMIIbIO-
Tepy He IPUXOAUTCS IPUHUMATD TaKKe CI0KHBIE PENeHNS],
Kax yesoBeKy. O/IHAKO JJOTWKU U OIPeNEIEHHOCTH B ITOBE-
JIEHUY KOMIIbloTepa Kyaa 6ospiie. COOCTBEHHO, HUKAKIX
KoslebaHuil y Hero u He ObiBaet. Kaskapiit pas, Korma KoM-
TOBIOTEP MPUHUMAET PenieHue, OHO YETKO M OKOHYATEIh-
HO — WM ha, uau HeT! Coryacurecs, JOAIM HOL00HOM
PEIIMMOCTH 3a9aCTYIO HE XBATaeT.

Ypok 4.1. Heo6xoanMm ellie OAMH TUI —
norunyecknn!

IToroBopum o dumocodpuy, a UieHHO — O JIOTHKE.

Jloruka ornepupyet yreepxkaeHusamy. Jlroboe normye-
CKOE yTBEpKICHNE MOXET ObITh TU60 MCTUHHBIM, 1160
JIOKHBIM. I1pu pernreHun MHOTHX 33/1ay BO3HUKAET CUTYa-
1usi, Korga tpebyercsi MpoBEPUTh HEKOTOPOE YCJIOBUE
(copMypoBaHHOE B BUE YTBEPXIEHNSA) U B 3aBUCU-
MOCTH OT pe3yJIbTaTa IIPOBePKU (MCTUHHOCTH yTBEPXKe-
HIs) TPOU3BECTH T€ WM UHBIE ICCTBUS:

+ ecu yC/OBHE BBIIOJHIETCS, TO Pe3yabTaToM Oyzer
«UCTHHAY,

+ ecjiu yCIoBYE He BBITIOJHSAETCS, TO PE3YIbTATOM OyaeT
<JIOKb>.

Hanpuwmep, yreepskaenue «4 > 3» siBisieTcd HICTUHHEIM,

a yTBepxKAeHuE «2 > 3» — JOKHBIM. :
- Taxue BhIpaKeHUsT HABBIBAIOTCS Oyedckumu (110 UMe-
HU aHTIHHCKOTO Maremaruka /xopmxa Bynsa). O6macts
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MaTeMaTHKH, KOTopas M3ydaeT medcTsusi ¢ OyiIeBCKUMM
BBIPAKEHUSIMY, Ha3BIBAETCS 6yﬂeecxou anzeGpoll MIw an-
2e6poil nozuKu. \ :

Noruueckunit TMN pAaHHbIX (Boolean)

JLnst XxpaHeHyisi pe3yJibTaTa NPOBepKU YCIOBUS BBEAIEH JIO-
ruyeckuii Tun — Boolean. TlepeMeHHbBIe TAKOTO THUITA HA3BI-
BalOTCS OYNCECKUMU NEPEMEHHBIMIL. : -

Mpumep 4.1. ByneBthe fepemenHeie B nporpalv\me

Program Booll:
var X: integer:
Bol:Boolean;
begin
Xo=d;o
Bo1~~X > 3;  { 370 yTBEDKAEHUE MCTUHHO }.
"writeIn(Bol);

Bol:=X < 3:; { 370 yTBepKaeHve NOKHO }
writeln(Bol);

readin
end.

¥
i

ITpu BbITIO/IHEHHU IIPOTPaMMbI HA afcpaﬁe MBI IOy 4UM
CJIeAyIOIIee: :

TRUE
FALSE

~UYro taxoe TRUE u FALSE? DTo 3HaueHHs NOTUYECKOTO
Boipaxenus: TRUE osHavaer «ucrtuHa»,”a - FALSE —
<JIOXKB>.

Onepauum OTHOWEHUA

B .Joriyecrux yCaoBUSIX UCTIONB3YIOTCS OLIEPALIUH OTHO-
menust. Bot kak oHu 3aMMCHIBAIOTCS HA A3BIKE HNMackanp

(Ta6JI 4:1).
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Ta6nmnua 4.1. 3anuck onepauuii OTHOLWEHNS Ha A3bike Mackans

Onepauus OTHOWEHUA - Banuck Ha Aa3bike Mackans -
Memnbie < '

MesibIie 1 paBHO <=

bonpme | >

Bonse unu pasuo >z

Pasno . =

He pasro <>

BBOA-BbIBOA 6YNEBCKUX NMEPEMEHHBIX

ByneBckue nmepeMeHHBIE MOXXHO BBIBOAWTD Ha. 9KPaH, HO
HeJIb3s1 BBOJUTH € KJIaBUATYPHBL. 7 3TOTO NPUXOAUTCS
BBOZUTH NEPEMEHHYIO IPYTOro THIIa, CDaBHUBATH €€ C 06-
pasloM U ITI0 pe3yabTaTaM CPABHEHUA YCTAHABIMBATDL 3HA-
YyeHUe JIOTHYECKOH ITepeMeHHOMH. ' '
Mpumep 4.2. Kak BBECTU C KNABUATYPSLI NEPEMEHHYIO

6yNesckoro Tuna

program BooleanInput;

var eat:boolean;
ch:char;

begin
write('Tu xovews ects {y/n1?:'):
readin(ch); '
eat:=ch = "y';
writeIn('Tsoit otset: ' ,eat);
readin

end.

Ypok 4.2. ﬂorhqecxue (6yne3cxne)
ornepauuu

YacTo NpUHIMAEMOe PelIeHUe 3ABUCUT OT pe3yJIbTara He
OIHOTO, a2 HECKOJbKUX yTBepkAenuil. Hanpumep, «Bacs
TIOJIYYUT CETOMHS NSATEPKY, ecu npuaeT Ha ypox M npa-
BIJIBHO: BBITIOJTHUT 33/laHKEs. SHAYUT, HYXKHO HAyIUTbCS



72 Tema 4. Axopax Byns W ero flornKa

O00BERUHSTE PE3Y/IBTATH HECKOIBKUX YTBEPKAEHHH ¥ [IPH-
HUMAaTh olliee peunlenne. B npuBeieHHOM NPUMEPE 9TUM
00BEMHEHHEM CIIYIKUT 0103 <>,

Jlornueckoe ymHoXXeHUe (KOHBIOHKLIUS)

B anrebpe noruku onepalnu CPaBHEHUs B JTOTUHECKUX
BBIPAKEHUAX MOXKHO KOMOMHUDPOBATEH C nomommo JIOT -
yeckux onepauuil. O6CyIuM UX 110 MOPAAKY.

PaccmoTpum yTBEpKIEHME:

x<7unx>3

JlBa OTHOLIEHHUS CBSI3aHbI COI030M <«u» (and).

CornacHo nipasyiam Oy1eBcKo# anrebpsl, KoMOMHALUS
ABYX JIOTHYECKUX BBIPKEHUH, CBA3AHHBIX MEXKLY cOO0i
COI030M <I», BCETAA ABJIACTCS MCTUHHOM, €CIIM HCTHHHBL
062 BHIpaKeHNsI. :

ITa OTepaIMa HA3BIBACTCS JLOZUUECKUM YMHONCCHUCM,
win xonsionkyued. B Ilackane ona 06o3HaYaeTCA KaK
and. ’

Ta6nuu,a 4.2. Tabnuua NCTUHHOCTU ANA onepaumw NOTNHECKOTO

YMHOXEHUA
Onepanp 1. Onepauus Qnepanp, 2 Peaynbrar
True And . True : True
True And - False False
False And © True  False

v False - And | False False

Jlornyeckoe cnoxeHue (AM3LIOHKUUA)

PaccmoTpum yTBepKIeHHE:
x> 100 umu x < 10
BripaskeHnst MOXKHO CBA3BIBATH COI030M «uaus (OF).
- Jloruueckoe BBIpaskeHUe, CBA3AHHOE COI030M <M,
Bcerna noxHO (false), ecnm moxub1 06e ero vactu. Bo Bcex’
APYTHUX CIy4YassX Pe3yabTaToM OyzeT «ucTuHay (true).
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Ita onepanys HasbIBAETCS JOZUUECKUM CILONCEHUEM, NI
Ousvronxyuedi. B Tlackase ona 0603HaYaeTCs Kak Or.

Ta6nuvua 4.3. Tabnuua UCTMHHOCTU ANl Onepaumn NOruiecKoro
CNOXEHWUA

Onepana 1  Onepauna  OnepaHp 2 Pesynbrar

True o0 True , True
True - Or _ .« False True
False Or True - True
False Or False False

il

Uckmovaiouiee MU (cnoxeHnue no Moayio 2)

PaCCMOTpI/IM yTBepxc,ue}me
ambo x > 5, mibo x < 0

Bolpaskenust cBa3abl mapoit «<mmbo-mubos.

Takoe yTBep:kIieHIe HCTUHHO, KOT/Ia HCTUHHO TOJIbKO
OJTHO U3 IBYX COCTABJIAIONIUX €r0 yTBEPXKACHUH.

MoxHo c¢hopMySUpPOBaTh 3TO HHAYe: JOTUYECKOE
BBIPA’KeHUE UCTHHHO (true) €CJTH €TO OTEepaH.bI pa3—
JINYHBI.

Hannas onepauus HashIBACTCS UCKAIOUAIOULUM HJII/I
B ITackase ona 0603HAYAETCS KAK XOT.

Ta6nuu,a 4.4. Ta6nmua MCTUHHOCTM ANA Ofepaunu
ycknoqatotliero VMU

Onepana 1 Onepauuna OnepaHp 2 Pesynbtar

True Or True False
True Or False . True
False Or True True
False Or False False -

Kaxk ere MOXHO IMOMyYnTs 3TH pe3dyabTaTsi? [Ipencra-
BUM 3HaveHue true kak 1 (Jloruyeckyro efuHULY ), a false —
kak O (JrormuecKkuil Hysb).
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Tenepsb CIOXUM 3T 3HAYEHUS U BO3BMEM OCTATOK OT
JeJIeHUs] TIOJIyYeHHOTO Pe3yJibTaTa Haleno Ha 2 (mod 2).
ITa o11epanysi Ha3bIBAETCS TAKXKE CLONCEHUEM 1O MOOYIIO 2.
slcHo, 4TO pe3ynbTaT OyIeT BCerna MeHbIIe ABYX.

Jloruueckoe oTpuuaHue (MHBepCMﬂ)

PaCCMOTpI/IM yIBepKAeHHE:
ne (x> 100)

_ BroipaxkeHue oTpuIIaeTCS YaCTULIEH «HE>.

PesynbTar onepanyy IpOTUBOIIONOXKEH OTPHIIAEMOMY
yrBepxaenmio. Ecmv yreepkaenue 66010 HCTUHHBIM (true),
pesyJibTatoM Gyner false («1oxb» ). VI Ha060poT, eciu yr-
BepaeHue Ob110 10xkHbIM (false), To momyuurcs true («uc-
THHA» ). SN

Jra oriepanus Ha3bIBAETCS A0ZUYECKUM OMPUUAHUEM,
nozuueckum HE, nmi uneepcueii. B Tlackane ona 0603Haqa~
ercs Kak not. , ‘ :

Tabauua 4.5. Tabnnua UCTUHHOCTY Afis onepaumm norudeckoro HE

Onepana, Pesynbrar onepauunu Not
True False
False True %

MpumeHeHUe IOTUYECKUX OnepaLmil
B nporpamme

Tipumep 4.3. flornyeckue onepaunn B nporpamme
Program Bool 1:
var X: Integer;
Bol, OnBol, Rez: Boolean;

Begin
X:=4;
Bol:=X>3;
OnBol:=X<3;

Cwriteln('Bol=",Bol);
writeln('OnBol=",0nBol);
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‘Rez:=Bol and ‘OnBol;: - o
writeln( .Bol-and OnBol=",Rez):. i
_Rez:=Bol or OnBol:. - L
writeln('Bol or OnBol=',Rez);
Rez:=not Bol:
writeIn('not Bol=" Rez);
readin .
end.

IIpy BBIMOJHEHUY IIPOrPAMMBI HMEEM Ha 9KPaHe Clie-
mytomIee:
Bol=TRUE
OnBol=FALSE v
Bol and OnBol=FALSE
BolorOan;TRUE
" not Bol=FALSE

Npumep 4.4. CoctaBnexsne JIOTUHECKAX Bblpf:\)KGHMM .

Program Bol_2;

{ BBepeM fOruYECKue nepeMeHHsie, KoTopbie oynyT OﬂpeﬂeﬂﬂTb
XapAKTEPUCTUKN CTYAEHTa.
COCTaBMM ‘BHDAKEHUS, ONpefensouiue, ABAKETCS MU CTyAeHT
NEPBOKYPCHUKON, NOMYHANWUM - CTUNEHAWD }

var »
Price:Boolean; { Onpepenser Hanuuue
CTUMEHAUK Y CTYNEHTA }
Kursl:Boolean; { Onpepenser. ABAACTCA NU
. - CTYLEHT .NePBOKYPCHUKOM }
Rezult:Boolean; { Onpepenset pesynwTaT }
begin ‘
Price:=True; { NycTs Haw cTypedT nonydvaet
CTUNeHauo }
Kursl:=True; { NyCTb CTYREHT - NEPROKYPCHWK }-

Rezult:=Price and Kursl; o
writeIn('CTyneHT - NepBOKYPCHUK CO CTMReHauen? -,

Rezult);
npoponxeHue
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Mpumep 4.4 (posonxerme)
Price:=False; - [ TlyCTb Haw CTYBEHT He NONy4aeT
cTuneHauo }

Rezult:=Price and Kursl;
writeIln('CTyneHT - NepBOKYDPCHUK CO CTmneHumem7 -
Rezult);
readln
end. _ ,
IIpu BBITIOJHEHHH IPOTPAMMBI MMEEM Ha SKPAHE CJIe-
ayomee:
Crynenr - ﬂepBOKprHMK co ctunenamnen? - TRUE
CTYAEHT - NePBOKYPCHUK CO cTUMeHauei? - FALSE

3ananue 4.1. Onpenenure B nporpamMme 4 JJOTUYECKUX
TepeMEHHBIX, KOTOPBIE COMEPKAT CIeaAyIoulyo nHhopMa-
TUIO O JIIONISX:
Married — «¥cTUHA>, €CIIM YeJOBEK XKeHAT (3aMyxKeM),
Blond — «ucTHHa», €CIIH Yy YeX0BeKa CBETJIbie BOJIOCHL,
Male — «ucTuHay, eciu 4eoBeK — MY>KUUHA,
Employed — «ucTunas, eciiu yenopex paboTaer.
CocTaBbTe JIOTHHYeCKHe BBIPUKEHUS, C TIOMOIBIO KOTO-
PBIX MOXKHO OTIPEIENHTD, SIBJISIETCS JIU YETOBEK:
1) 3amy>xHEN XeHUTMHOM; i
2) HeXKeHATHIM MY>KUMHOM;
3) ﬁe3amy>KHeI71 GJIOHIVHKOM;
4) Ge3paboTHOI He3aMyKHEH KeHIIHOM;
5) mubo HexeHaThIM, Tub0 6e3paboTHBIM, TUO0 U TeM
U IPYTHUM. - o

MpuopuTeT NOrnieckux onepauuil

IIpu o6befUHeHUH HECKOJBKUX JIOTMYECKUX OIEPAIUii
HY?KHO ITOMHHUTb, YTO OHH, HOXOOHO MATEMATHYECKVIM OTie-
pauysaM, ITOAYMHEHD! NPABHU/IaM NPHOPUTETA (tabun. 4.6).
[lna M3MeHeHUs IIPUOPHUTETA BBIIOJHIEMbIK AeHCTBUM
HEODXOIUMO HCIIOIb30BaTh CKOOKH.
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Ta6nuua 4.6. [IpUOPUTET NOTUHECKUX 6nepauuﬁ .

Npuoputer Jlornyeckas onepauuns
1 (caMBlil BHICOKTI) Not

2 And

3 (cambiil Hu3KKH) Or, Xor

Omnepaiyu xor ¥ Of UMEIOT OTMHAKOBBIN IPUOPUTET,
Y 3HAYUT, IIPH OTCYTCTBUU CKOOOK, BBIIOJIHSIOTCS CIIEBR
HaTpaso. ‘ ‘ ‘

3ATIOMHMTE! | » _

o ouens banno! Thuwopusier: wodosi onehauni chab-
RenUS tuwe, weit A0d0l AOUNECKOl onehasi .. o SHR IR,
40 nput odBequrenii ChabHERUE Rt ROMOMU LOTHRECKIY One-
pauull kaxgoe chabuenne neodoquno Gasviie 8 cxodin . Ha-
npnsneh, yirbepngenne 2 <x<4h QOANNO Jothis IANUCAHO KAK
(2<=x) and (x<=4) .

CO0pHUK 3a1aHWH 110 BApUAHTaM CM. B IIDUJIOKEHUH 4.

BbiBOADI

1. CyuiecTBYIOT yTBEPKIEHNUS, OTHOCHUTENbHO KOTOPBIX
MO’KHO OZTHO3HAYHO CKa3aTh, ICTUHHBI OHU WJIH JIOKHBIL.

2. [l 3amucyu pe3yJIbTaTOB TAKUX YTBEPKIEHHMH, a TaK-
XKe JIISL aHANKM3a YCIOBUN HeOOXONMM €lle OJIVH THIT
maHHBIX — boolean.

3. laHHble 3TOrO TUMA MOTYT NPUHMMATH OJHO U3 ABYX
3Havenwuit: true («uctunas ) i false («oxp» ).

4. TIpnm cocTaBieHnyu BBIpAKEHUS [/ aHAINA3A YCIOBUH
HMCIIOJIB3YIOTCS OIlepaliiy OTHOWIIEHUH: >, <, >=, <=, =, <>,

5." Jlst o6 beANHEHNST HECKOJIBKUX JIOTHYECKUX yTBEPIKie-
HYTH B OTHO MICTIOJIB3YIOTCS JIOTHYeCKUe onepanui (and,
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or, X0r, not), pe3y/IbTaThl KOTOPBIX (bopMI/IpyIOTca B CO-
OTBETCTBUY € TaOJIMLIAMM UCTUHHOCTM.

6. Ilopsnok BEINOTHEHUS JeUCTBUH Ol'Ipe,Z[eJISIeTCH CKO6
KaMU U IPUOPUTETAMY OTIeparyii.

~

KoHTpO/ibHbIe BOMPOCHI

1. Yro Takoe sorn4ecKoe yrBepKaeHe? -

2. CKOJIbKO pasNMYHbIX 3HAYEHUH MOTYT PUHUMATD JI0-
rudeckue yreepxaenns? Kak onun obosunagarorcs?

3. Kaxsanucats Ha [Tackane yTBepKaeHWE «MKC He paBeH
AT ?

4. Kaxsamucats Ha ITackare yTBEpP)KIEeHHE «nrpelc He IpH-
‘HapJIeXHT OTpesKy [3, 5]»?

5. Uemy paBeH pesyabTaT omepanu true or false and false?
IIpaBuABHO ¥ 3aTIMCAHO BBIPAXKeHUe (X<0) or (x+2)>3?

7. Yemy Oyzner paBeH pe3yJabTaT olepauuu true xor false
xor true?

o



TEMA S5

AHanus cutyauum
U nocnepoBaTe/IbHOCTb
BbINOJIHEHUS KOMaHA,



Bce anropurmal 1 IporpaMMsl, KOTOPBIE MBI ZI0 HACTOSIILIETO
MOMEHTA PACCMATPHBAIH, OBLITU AUHETHBIMU, TO €CTD BBITOJ-
HSUJIUCh TIOCTIeIOBATENbHO, ILAr 32 MIArOM, UHCTPYKIHUS 32
VHCTDYKI[HEH, HE3aBUCHMO OT BBE/IEHHBIX JaHHbIX. OMHAKO
yacTo GbIBaeT HEOOXOAMMO BBITIOJIHATD PasHbie AeHCTBUS B
3aBUCUMOCTH OT TOTO, KAKOe pelteHue G110 npuHATo. B gan-
HO¥ TEME MBI PACCMOTPHUM, KaK MEHSITb NOPSIOK BBIIOTHE-
" _HYS1 KOMaH/I 110 Pe3y.IbTaTaM POBEPKH HEKOTOPOTO YCIOBHL.

Ypok 5.1. lposepka ycnosus
W BeTBJIEHUE B AJITOPUTME

B npensinyeit Gecee Mbl HO3HAKOMMJINCD C JIOTHYECKH-
MM BbIpakeHusMHA. VIMEHHO OHM UcToAb3yoTes B 1lacka-
Jie /11 OpTaHM3allWY BETBJIEHHA.

IIycTe cTouT Takas 3afgaya:

Ecnu X > 3, To BBIBOZIUM Ha 9KpaH X.

Biok-cxema anroputma pEMIEHNsT 3TO 3312494 BHITIA-
aut Tak (puc. 5.1): "

Oa

(ncTuHa)

o X

'#

Puc. 5.1. bnok-cxema anroputma, BIBOAAUIENO YUCNO,
€CNN OHO 60/1bllie TPeX
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Ha sizbike [Tackanp Takyio cxeMy oOpabaTeiBaer yCaoB-
HBIiT oneparop if.

MonHas n HenonHas chopma oneparopa if

@opmar 3anucu oneparopa if caexyroutuit: if <ycnosue>
then <oneparop>.

IIpumep:

if X > 3 then writeln(X); ,

[Tox ycaoBueM 31ech IoHUMaeTest TI060e BbipakeHue,
pe3yJabTaT KOTOPOTO MMeeT THUII boolean.

ITO HENOAHAS POPMA anz0pUMMA C 6EMBIEHUEM.

VI3MeHUM HEMHOTO HANLY 33a4y:

Ecaum X >=3, To BeIBeCTH Ha 9KPaH X, WHAaue BBHIBECTHU
TexkcT X <3 o o o

B oM 1 ipyroM cirydae X He0OXOOMMO yBeauauTs Ha 1.

31ech UCTIOIb3YETCsI PACIIMPEHHBIN YCJIOBHBIH Orepa-
TOp — noanas gopma eemenenus: if ... then...else....

@opmar sammcu orepaTopa: if <ycnosue> then <onepa-
Top-fa> else <oneparop-Her> (cM. 6ioK-cxemy Ha puc. 5.2).

Her

da

(ucTuna)

writeln("X<3"); writeln(X),

Puc. 5.2. bnok-cxema anroputma, BeIBOASALLETO YHUCO0, €CNU OHO
Sonbite Tpex; W coobuieHue «X<3» B NPOTUBHOM Cllydae
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B obmeMm ciydae CTPYKTYPHAsi CXeMa YCJIOBHOTO oOfie-
paropa BhILJIAANT Tak (puc. 5.3).

- (Ycnosue)
alse
(noxe)

true
(ucTuHa)

1
SI3

Puc. 5.3. CrpykTypHas cxema ycnoBroro onepatopa if

(S1, S2, S3 — ycnoBHbIe 0603HAYEHUST OTIEPATOPOB. )

3ATIOMHMUTE!
Tlepeg else netnsa criiabusite oy ¢ sananioi!

: v

HeszaBucumo oT GOPMBI 3aITHCH YCIOBUA, TIOCHE OKOH-
YaHKs oneparopa if mporpamMMa CHOBA «COENUHSIETCS> H
TPOJOJIKAET BBITOJIHSITH OMIEPATOPbI, CTOSIIUE OCTIe CTPYK-
Typsl if. 310 HArMIAHO MemMoHcTpuUpyeT pHc. 5.3. Oneparop
S3 BBHITIOITHSIETCS HE3aBUCUMO OT TOTO, KAKIM 6yneT pe3yJib-
TaT MPOBEPKH YCTOBUSL.

PaCCMOTpI/IM 3a[ady ONpENeIeHUs KOIUIeCTBa KOp-

HEW KBajPaTHOTO YDPABHEHWSA IO HMCKPUMHUHAHTY
(puc. 5.4). -

3ANTOMHMUTE!

Tl ucnoassobanun baometinsx onehatiopof it caobo
else omnocumca k nociegreiy it, y Kormopoio neni eme else .
7

AN
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Beog koadpcpuumentor A,B,C
p . /

BoeiuucneHue guckpummHaHTa
D: = B*B - 4*A*C

/

Boirog «Her
BeLLIECTBEHHBIX KOpHeM) la

/ Buigop «Ogun BuiBog «liBa
BemecTeeHHbln KOpEeHbY, aemeCTaeHHblx KOPHSI»

Puc. 5.4. briok-cxema anropuTMa, oOnpeAenaiouero Konm4ecTeo
KOpHEN KBaAPATHOTO YPaBHEHWA N0 AUCKPUMUHAHTY

Mpumep 5.1. AHanus AMCKPUMUHAHTA KBRADATHOTO

ypaBHeHNA
program Diskr;
var
A.B.C.D: rea1
begin ‘

wr1te('BseAMTe KoadduumrenTel AB.C:");
readIn(A.B,C):
D:=SQR(B)-4*A*C

if D »= 0 then
if D > 0 then
writein(‘[lsa BewecTBeHHbIX KopHﬂ')
else
writeIn('Ogun BemecraeHHum KOpeHb ')
else
writeln( 'HeT BeWleCTBEHHbIX KOpHei )
readln
end.

B aT0i 3aaye HCHIOIB3yeTCs BIOXKEHHbIH onepaTop if.
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O¢opMieHune nporpamMm

Bo3MoxHO, BB yke 00paTHUiIi BHUMaHHUeE, YTO BO BCEX MPHU-
BOJMMBIX HaMHU IpUMEpax Mbl cierka (Ha 2-3 mo3uiuu)
CIBHUTaeM ONepaTOpPHl BIpaBo. TaKUM CITIOCOOOM MBI BBIJIE-
JsieM, HanpuMep, OJIOK ONMMCcaHus NepeMeHHBIX var, a TaK-
JKe OIepaTopbl OCHOBHOM MPOTpaMMbl OTHOCHTENIBHO begin
u end. DTO MBI fielaeM CO3HATEIBHO U XOTeNN Obl PEKOMEH-
JI0OBAaTh BaM MOCTYIAaTh Tak ke. [lackanp MpeKkpacHO MOW-
MET Bally IporpamMMmy, Aake ecld BHl ee BCI0 HabepeTe B
onHy cTpoky. OHaKO yepe3 HECKOJIBKO JHel B Hel Oyner
TSDKEJIO pa3o0paThes Jaxe aBTOPY, HE TOBOPS YXKe O Apy-
TUX JFO/SX.

MBI peKOMEeHTyeM BCer/ia CABUTaTh BIIPaBO BIOYKEHHBIE
(hparMeHTHI MPOTPaMMBl OTHOCUTEIBFHO TOYKH BIIOKEHUS.
Tak/HanpuMep, CIHCOK NMEPEMEHHBIX, ONpENeNIIeMbIX B
paszene var, cieayeT CABUraTh OTHOCUTENBHO CIIOBa Var,
CITMCOK OITepaTOPOB OCHOBHOM MPOTrpaMMbl — OTHOCHUTEIb-
Ho begin 1 end, a onepaTopsl, BIOKEHHBIE B CTPYKTYPY if, —
OTHOcHTENBHO if u else.

[Ipu 3TOM COOTBETCTBYIONIME Mapbl ONEPaToOpoB begin
n end pekoMeHayeTcs pacrojaraTh ApYT HOJ IPyrom, Ha
OJIMHAKOBOM PACCTOSTHUHU OT JIEBOTO Kpas.cCOTO MO3BOJISIET
B CJIOXKHO IpOrpaMMe OTCIIeINTh, KAKOMY orepaTtopy begin
Kakoi omeparop end COOTBETCTBYET, U, HAIIPUMED, HAWTH
NPONyLIEHHBIN oneparop.

« | 3AMEYAHME

JIBA Texomenyu&nca nftu Habofie nftozfuuumc/zazyice nocie
onefiatHufia begin nucaKo onefiatnofi end u notfuut t/sice mescyy
Humu éc(flasenalnp enosxcennsvie onefiatnofurt. 3/ilo nozeonsem
uzbexccuns cutnt/ayuii ¢ NOAGIEHUEM HENCPHMBIX begin/end .

StfiuM Metiiog&M. [2euixmenyc/e&ca nonv3oeuinsbca /naxice nftu na-
Jofte anoan/2o¢poe u ckobok: Halfictf? neeyro ckobku, c/103y no-
anaevine n/2a8uio U rfioiga t/21ce BRUCHIBAIIME >NEKAN MEMHCYY HUMU.
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3azganue 5.1. Hapucyiite 6J10k-CxeMy alropiT™a i Ha-
NUDIMTE TPOrPAMMY, KOTOpask aHATUBUPYET BBEJIEHHOE
C KJIaBI/IaTypBI YHMCJIO M BbIJJaeT Ha DKPaH:

+ yIBOEHHOE 3HAYECHUE UUCIIA, €CJIKM YHCIIO TONOKUTENBHOE;
+ a0COJIFOTHOE 3HAYEHNE YHCIIA, ECIIU YUCIIO OTPHUATETBHOE.

3ananne 5.2. Hapucyiite 6710K-cXeMy alropuT™a ¥ Ha-
NULIUTE TPOrpaMMy, KOTOpPask aHANU3UPYeT BBeNeHHOe
¢ KaBUATYPbI YHCJIO HA 9€THOCTD 1 COOOIIACT O Pe3y/IbTa-
Te. Mcrionp3yiiTe oTlepaluio HaX0X/AeHUA OCTaTKa OT A€~
JICHUSI YMCJia Ha 2.

Ypok 5.2. bnioku oneparopos

Yupasnsiiomast crpykrypa if ... then moxer mokaszarscst
HernOKoM, TaK Kax 110cJjIe CayxeOHOro caoBa then nosmken
CTOSITH TOJLKO OMUH oreparop. Eciau Bl Hamuuiere 182
onepaTtopa noapsaza (Hanpumep, if x<>0 then y:=1/x; x:=0;),
TO BTOPO#i OTIEPATOP BBITIOJHUTCSA B JIOOOM CiIydae, Hesa- -
BUCHUMO OT TIPOBEPAEMOTO YCJIOBUS.

Ecnu tpebyercs BHIIOIHUTS TOCTIENOBATEILHOCTD nei-
cTBUIT (HECKOJIbHKO ONEPATOPOB OAPSN ), TO €€ 3aKIF0YA0T
B 6J10K, 06pasyeMblit oniepaTopamu begin u end.

Ipumep:

if X > 3 then begin S1; S2: S3; S4 end;

31ech S1-S4 CUMBOIMYECKH 0003HAYAIOT ONIEPATOPBL.

Jra rpymnma (begin S1; S2; S3; S4 end) HasmBaeTcd co-
| CTMABHbIM ONEPAmopoM, WM onepamoproi ckobkou. Oua
Kak OBl TOBOPUT KOMIIMJISAITOPY, YTO- TAHHBIN OJI0K omnepa-
TOPOB HYKHO paCCMATPHBATh KaK eHHOE LeJI0e: ‘

Mpumep 5.2. Buucnenne KOPHen KBAAPATHOTO ypaBHeHUs!
Program Quad; :
var ) ‘ ‘ ‘
A.B.C: real;{ fNepemenHsie AN xpaneHus koadduuueHToB }

npodonxeHne 5
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Npumep 5.2 (rpasoaxermne)
~Droreal: - . .{ TlepevenHad - gns ﬂMCKpMMMHaHTa } o
X1,X2: real { TlepeveHHbie R NMOAYYEHNA KODHeR }. -«
begin
~writeIn{'Beegure Kog¢¢mumeHTm A B, C:');
readIn(A,B.C);
D:=Sqr(B) - 4*A*C,
if D < 0 then
writeln(’Ypasrenne He mmeer BEWECTBEHHX KOpHeR')
else
if D=0 then
writeIn('y ypaBHeHma OIUH KopeHb
-B/(2*A):6:2)
else

{-Huwe wgeT COCTasHOA onepaTtop -}
begin
X1:=(-B + Sart(D))/ (2%A);
X2:=(-B - Sqrt(D))/(2*A);
writeln('yY ypaBHeHvs fBa KopHa:',
7 X1:6:2,7X2:6:2)
end:

readin

end. v ; ,

3ananue 5.3. HaprcoBath 6710K-CXeMy aJIrOPUTMA U
HaTIMCaThb IIPOTPAMMY, B KOTOPO# C KJIaBUATyPhl BBOLUTCS
Kon pexkuma paborsl Kd u nser Cl. Ha sxpad BBIBOAUTCS
coobmenue. [Tpu atomM, ecu Kd = 0, To. coobIIEHIE BBIBO-
nurcst cumbosiamu usera Cl, a ecmn Kd = 1, To coobuenne
BBIBOAMTCSA cMMBOJaMH 1iBeTa Cl+16. _

Ha sxpasie BO BTOPOM CJiydyae BbI HOLYYUTE MUTAIONINE
CHUMBOJIbI, TAK KaK KO/ uXx 1BeTa Gosibmre 15. B atom cy-
Yae B Ka4eCTBe HOMEPa MUTAIOLIETO 1(BeTa [Tackars Herosib-
3yeT OCTAaTOK OT [IEJIeHMsI KOAA BeTa Haueso Ha 16,

NS

-3AMEYAHWE:

B kanecribe npobepaensix qcxoéﬁutauojuua ucnonbsobasith
Aoznecine onepanuic .
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PaccMorpuM 3ana4y: BBecTd Tpy yucaa A, B, Cu omnpe-
JIeNUTh, DABHEL JIM BBEAACHHBIE unica. BIok-cxeMa arropur-
Ma IIOKa3aHa Ha puc. 5.5.

( Havano )

i

/ Bsog A, B,C /

Bhisog BuiBoa
«Ymcna He paBHbI / «Mucna pasHbl»

[ 1

( om )

Puc. 5.5. baok-cxema anropuTma, Onpesensiowwero, paBHbl v ApYF
APYTY TpY BBEAEHHbBIE C KNaBKaTypbl 4uc/a

MMpumep 5.3. MNposepka paBeHCTBA TPEX YNCeN, BBEACHHBIX
C KnaBnartypb!
Program Mx;
var
A.B.C: integer;
begin o
writeIn(" Bsegute 3 yucna:'):
readIn(A,B.C);
if- (A = B) and (A =:C) then
writein('Ycna pasHwe’)
else
writeln{ Yucna He pasHbl');
readin ‘
end. '

3anauue 5.4. Brectu Tpu uucna A, B, € i otperenuts
MaKcUMasIbHoe u3 Hux. Hapucyiire 61I0K-CXeMy airopur-
Ma ¥ HalluIIHTe IporpaMMmy. ‘
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3ananue 3.5. BeecTy YeThIpeX3HAYHOE 1IEJI0e UHCI0 U
ONPEIEUTD; ABJSETCS JI OHO MaJHHIPOMOM, MM <I1€-
peBepThillIeM» (TaKUMM, HaIpuMep, SIBJTIOTCA uucia 6666
1 3223). Hapucyiite 6;10k-cxeMy anropurma.

ITonckaska: 1714 BbIIEJICHUS OTIEIbHBIX Pa3PSAI0B YUC-
J1a MICTIOJIB3YIOTCsI ontepariuu div u mod.

3ananne 5.6. Brectu Tpu umcia A, B, C. Ecau sy o8O
U3 UKCes He paBHO HYyJIO, TO B nepeMeHHyo K 3ammcartsb
cpenHee apudMeTHUECKOE TPEX YHCe.

Banauue 5.7. Benure sunauenue X U, HCHOIb3Ysi Tpa-
¢buk byukuu (puc. 5.6), onpenenure 3uauenue Y. 3ano-
uure 6;10K-cxeMy anropurma (puc. 5.7).

Ay

I
N
o |
Xy

Puc. 5.6. pachnk KycOHHO-3aAaHHON thyHKUMK AN 3aAaHUA 5.7

3ananne 5.8. Ionoxenue durypsl Ha nIaxmMaTHOM
nocke (8 x 8) onuchiBaeTCst ABYMs YUCIAMI — HOMEPOM
TOPU3OHTAIY X HOMEPOM BepTHKanu. BBeCTH ¢ K1aBua-
TYpsl KoopauuaThl dep3ast (X, Y) u xoopauHaTH 11000if
¢urypst (M, N). IIposeputs, HaxoauTCs Ju GuUrypa nox
ynapom. Dep3sb 6b8T o Bemecafm ropnsomanu u ama-
TOHAaJIH. . o

3ananue 5.9. BBezmTe YHEI0 ¢ KIaBuatypsl. Eciu ato
JUCJIO YeTHOE M KPaTHO 7, TO BbIBeIUTE CBOE M1 Ha 9KPaH
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KpacHbM (red) 1{BeTOM, WHa4Ye — BBIBEQUTE €r0 3eJIeHBIM
(green) usetom. HpensaputensHo samnoasuTe 6I0K-CXeMY
anroput™a (puc. 5.8). :

C Hauano )

) e )

/ Buiog : /

l

( rowm )

Puc. 5.7. «Cnenas» GNOK-CXeMa airopUTMa BbIMUCIEHUA
KYCOHHO-3aAAHHON DYHKLMK, U306PaKEHHOM
‘Ha puc. 5.6

3ananue 5.:10. Brectu Tpu uncna A, B, Cu onpegennts
‘cpenxee 13 HUX (TO, KOTOPOe HOJIbIe OAHOTO, HO MEHBLIE
apyroro). Hapucyiite 6J10K-cXeMy aJirOpUTMa ¥ HaIHILH-
‘Te IPOTpPaMMYy. : , :
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C Hauano ‘ ) ,'

Beog

Her Aa

/i' BblBéA «Bacsi» / -
I , ‘
C Konrety ‘ )

Puc. 5.8. «Cnenas» 610k-CXeMa aNropuTma, BLIBOAALLETO CNOBO
«Bacs» KpacHLIM LBETOM Ha 3KpaH, e/ BBEABHHOE YUCI0
KpaTHO 7, 1 3e/1eHbIM UBETOM B NPOTUBHOM CiiyHae

YpOK 5.3. BetBneHue no papy ycnosuu
(oneparop case) g

Omneparop if 103BOJIAET BBITIO/IHATD TIEPEXO/Ibl HA TY UK
MHYK0 BETBB [0 3HAYECHUIO OYJIEBCKOTO (JIOTHUECKOIO)
ycaoBus. Vicnonb3ys HeCKOJIbKO onepaTopos if, MOKHO
IPOM3BONUTH BETBJIEHHE 110 IIOCAENOBATETLHOCTH YCIO-
BUH.

Mpumep 5.4. Hpeo6pa30'éa’Hme BB‘eAeHHoro uernoroyucna

u3 amanasona (0..4) B ero cnosecHoe
npeacTasieHue
Program Digitl;
var
Num: integer;
begin '
write('Bseaute 4ucno:');
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readIn(Num) ;

if Num = 0 then
weiteln( Hynb ')

if Num = 1 then
writeln('Oagud ') ;

if Num = 2 then
writeIn('[lsa ")

if Num =3 then
writeIn("Tpu. ');

if Num = 4 then
writeIn('Yetsipe');

readln

end.

BLINOIHAM Ty K€ 3a4ady, HCTIOAb3Ys APYTYIO yIpas-
JISTIOIIYTO CTPYKTYPY — orneparop Beibopa case ... of.
Dopmart 3anycy orepaTopa TaKkoB:

Case <BbipaxeHue nopsaKkosoro Tuna> of
<3HayeHuel=>:<onepartopl=>;

<3HaveHueN>:<oneparopN=>
else <onepatop>
end '

npumep 5.5. Mcnonb3osaHue cTpykTypel case ... of Ans nepesoaa
LIeIoro HY1cia B ero C/oBecHoe npeAcraBneHme
Program Digit?;
var Num: integer;
begin. ‘
write('Beegute uncno: ' ):
readIn(Num);
case Num of
s writeIn(C'Hyne'):
s writeln("OguH' )
: writeIn("fsa ')
cwriteIn('Tpn ")
: writeln('Yetbipe’)
1se writeln('BsefeHo apyroe 4ucno’)

(DJ>(AJN)——'Q

end;
readin
end.
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Huxe npuBeneHa 610K~ cxeMa aﬂropuma pemeﬁnﬂ aTOM

Tema 5. AHANM3 CUTYALUMU W NOUIEAOBATENLHOCT BLINONHEHMA KOMAHA

safadu (puc. 5.9).

{ Havano >

]

/ Beog uncna Num /

Num

0

]

BbiBOA «HYRL» /

[_____“

1
/ BuiBop «oauH» / '

E__

Bblaon «}J,Ba» ; .

;|
——“*"—__l

/ Buisog «Tpu» /
4 |
/ BbiBoa «uetbipe» /

1

C

Koney >

Puc. 5.9. bnok-cxema anroputma, BelBOAALLAS COBECHOE

npeAcTaBaeHme BBEAEHHOTO C KIaBUATYPb! HUCAA
(He Gonbluero 4)
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\

TTepemennasi Num SIBASIETCS CELEKMOPOM B OLIEPATOPE
case. IIo 3HauEHMIO CeJIEKTOPa MPOUCXOAMT NEPEXON Ha
COOTBETCTBYIONLYIO METKY.

CeJIeKTOp IOTKeH MPUHALIEKATh K TOPSAAKOBOMY TUITY
(TO €CTh OH He MOXeT umeTh tun real)!

Mpumep 5.6. OnpeseneHue HoMepa KBapTana no BBEAEHHOMY
HOMEPY Mecsua

Program Digit3;

var
Num:integer:;
begin .
write('BsegnTe HOMep Mecsua: ")
readin(Num) ;
case Num of :
1,2,3 : writeln('Mepsuit kBaptan');
4,56 : writeln('Bropoit xBaprtan'):
7..9 : writeIn('Tpetuit kBaptan'): { metka 7..9 -
:  WHTEpBaA umcen
ot 7 80 9
TO Xe caMmoe,
» 4to u 7.8.9 }
10..12: writeIn('YeTseptulit KBapTan')
2lse writeIn( "HexoppekTrbiA, BBOA" )
end;
readln
end-

ITpu nepexo/ie Ha METKY MOYKET BBITIOJIHSTHCS LIeJTBIH OIT0K
OTIEPATOPOB, KOTOPBIH OGOPMIISIETCS € TIOMOUIBIO CTPYKTY- -
poi begin ... end.

3ananne 5.11. Hammicats mporpamMMy, B KOTOPOH B Iiepe-
MeHHyto Tuna Char BBOAMTCS CIMBOJ C KJIaBHaTyphl. 11po-
TpaMMa BBIIAET COOOIIEHNE O TOM, KaKOU CHMBOT ObLT BBE-
NeH:
+ mudpaormo9;
+ JaTHHCKas CTPOUHAs GYKBa;
+ JnarmHCKas 3arjaBHast GyKBa.
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Ipusammicy METOK B OTIEPATOPE. MOKHO MCITOB30-
IIpu:3amycy MeToOK B oIiepaTope Case Mo, 0
BaTh MHTEPBa/IbHbIA TUIL. HanpyMep, MHTepBa [Jis JaTHH-
_ CKUX 3araBHbIX OykB 3amuceiBaercs: 'A..'Z'..

Ecnu Hy)XHO y4eCTh CTPOUHYIO JJATHHHULYY, TO UHTEPBAJ
1 MeTOK Oyzet BoiraisaneTs tak: ‘A..'Z)a"..'z

BbiBOADI

1. CymecTByroT 3aauy, pelieHre KOTOPBIX BKIIOYaeT aHa-
JIU3 JIOTUYECKOTO YCI0BusL. Takye 3a/a4yu OlUCHIBAIOT-
Cs1 PA3BETBJIAIONIMMCS AITOPUTMOM (CPABHUTE C JTUHE-
HBIM aJ’II‘OpI/ITMOM)

2. Tlpu BeTBIEHMH aHATU3UPYETCS JOTHIECKOE BBHIPaXKe-
HUe 1, B 3aBYCUMOCTH OT €T0 Pe3yIbTaTa, BhITIOIHSIETCS
'Ta MJIM MHasA BETBb AJITOPUTMA. ' '

3. BIlackane onepatop BerBiieHus HazbiBaeTcs if. OH ume-
eT ABe (hOPMBI 3aTIMCH — TIOIHYIO U HETIOJHYIO.

4. TTpu nonnoii dpopme 3anucu if B caydae UCTHHHOCTH
JIOTUYECKOTO yCJIOBUS BHINOJTHSETCA OWH OJIOK Tpo-
rpaMMsl (Tiocse cioBa then), a B ciyyae JIO)KHOCTH —
npyroi (mocie ciopa else).

5. Ilpu Henomnuoit 3anucy onepatopa if 610k else omycka-
eTcA.

6. Ilpu nepexole Ha TY HIU MHYIO BETBb AJITOPUTMA IOCTIE
aHAJIM3a JIOTUYECKOTO YCIOBYSI BO3MOKHO BHIITOJTHEHUE
HJ10Ka onIepaTopoB, KOTOprI/I Od)OpMJ]F{eTCH C HOMOILBIO
CTPYKTYPBHI begin ... end.

7. Touxa c 3amATOH c/ieBa U CIpaBa OT then u ot else ne
CTaBMTCA.

8. B ciyuae, korza ananusupyemoe. BBIPXEHUE MOKET
UMeTh GoJlee IBYX 3HAYEHUH, U IPK PA3HBIX 3HAYEHUAX
HY>KHO BBITOJTHATb Pa3Hble HHCTPYKIMH, UCTONB3YIOT
OTIEpaTop case.
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9. Omneparop case ODKEH 3aKaHUHBAThCS KII0UEBBIM CJ10~
BOM end. ITO OAMH U3 TeX PEAKUX CILy4aeB, KOIJa KO-
JIMYECTBO OTIEPATOPOB begin B mporpamme He Oymet co-
BIIaJaTh C KOJKWYECTBOM OlIepaTopoB end.

0. Yrobnt TEKCT TPOrpaMmbl Obli Gosiee MOHATEH, BJIO-
~ JKeHHbIe (IOMYMHEHHBIE ) 6JI0KU OTIEPATOPOB IIPUHSITO
oopMIATE CO CABUIOM BIIPaBo, NeceHkoi. IIpu kax-
IOM CJIEAYIOIIEM BIIOKEHUH OIIePATOPHI CABUTAIOT €1ILe
Ha HECKOJIbKO IIO3UIHH BIIPABO. Co

KOHTpONbHBIE BONPOCHI

1.

Yem OTAMYAETCS TUHEHHBIN ANTOPATM OT BETBIEHUS ?

Kaxue Kito4eBbl€ ci0Ba ucnosayiores B Tlackase aist
OpraHU3anyy BeTBIeHUs ? YTO HAXOAUTCH MEXKAY HUMU?

YeM 110JHOE BETBAEHHE OTJIMYAETCA OT HEIIOJHOIO?

Kax 0hopMJIsiTh TEKCT IPOrpaMMbl, 4TOOB! OH OB 110~
HATHee?

Y10 HEOOXOAMMO UCIIONB30BATD, ECJIH B CTyIae HCTHHHO-
CTH HEKOTOPOTO YCJIOBWSI HY>KHO BBITOTHUTD HECKOJIb-
KO OTIepPaToOpPOB?

. Kak 6bITb, e/ B ¢ryqae HCTHHHOCTH HEKOTOPOTO YCII0-
BUsI HUKaKUX IeHCTBIIA BBITIOJIHSITD He TpeOyeTest, a B CIy-
qae JIOXKHOCTU HY>KHO BBITIOIHUTh HECKOJIBKO 1eHCTBIIL?
Kaxyro ynpassstontyio cTpykTypy Ilackast Hy»HO uc-
TI0JIb30BaTh, €CIM IIPOBEPSEMOE BHIPasKeHIIe MOXKET IPU-
HUMATh HECKOJIBKO BO3MOXXHBIX 3HAUEHHH, U B KAXAOM
cary4ae HeOOXOIMMO BBITIONHUTE PasHble AEHCTBUS?

e
B xakoM ciyyae KOJIMUeCTBO OnepaTopos begin B mpo-

rpaMMe He OJKHO COOTBETCTBOBATH KOJIMYECTBY OIe-
patopoB end? Y



MHorokparHo
MOBTOPsAIOILMECA AeNCTBUSA



W Horna HeoOX0J¥MO IIOBTOPUTD OTIPEE/ICHHbIE JEHCTBUSA
B riporpamme. [IoBTOpeHrEe HEKOTOPOH II0CTIeI0BaTeNbHO-
CTH JeicTBUH HasbIBaeTcs yukrom. Camy II0CTeI0BATEb-
HOCTb NOBTOPSIOMUXCS AeUCTBHH HA3bIBAIOT MeEI0M YUKIA.

Ecau yucso noBTOpeHu N13BeCTHO 3apaHee, TO UCIOJIb-
3yeTCs CTPYKTYPa, KOTOPAst HAa3bIBAETCS UUKIOM C 3A0aH-
HbIM (U3BECTHBIM) YUCIOM NOBMOPEHUL, NIU UUKIOM CO
cuemyuxom. ITOT BUJ ITUKJIA SBISAETCS YACTHBIM CIyIaeM
HUKJIA C yeroBreM. M bl HAYMHAEM € 9TOTO BU/A IIUKJIA B CH-
JIy €70 TIPOCTOTHI U HATJIAAHOCTH.

Ypok 6.1. Oneparop uukna for

Ha sissixe [Tackaaps HOBTOpEHKE HEKOTOPOI IOCTE0BA-
TEJBHOCTH JIeHCTBUI U3BECTHOE YMCJIO PA3 BBIIOJHSIET
onepatop for. Iloacuer konuyecTBa BHIHOMHIEMBIX J€ii-
CTBUH OCYyIIeCTBJIsAeTCA PU MOMOIIYU CITeITUaNbHON TIe-
peMeHHOM — cyemuyuxa. Hoatomy umka for HaswBaioT
uHOrAa nuKjiaoM co cueryukom. [luxn for va ITackane Mo-
KeT ObITh MpeacTaBieH B ABYxX (opmax. [lepsast dopma
[IOCJIeIOBATENHFHO HapalluBaeT CYETIHK: ‘

for <nepemeHHasn NOPARKOBOrO TUNA>:=<HauaNbHOE 3Haye-
Hue> to <KkoHeuHoe 3HayeHue> do <onepatop>

Bropas dopma rmocienoBaTesbHO YMEHBIIAET CUETUUK:

for <nepemeHHas NOPARKOBOTO TUNA>:=<Ha4a/ibHOE 3Haye-
Hue> downto <koHeuyHoe 3HauyeHue> do <onepartop>

OnepaT op'for C nocnepoBareibHbIM
yBeJIMMeHnem cHeTHKa -
-Tipumep 6.1. BbiBOA Ha 3KpaH KBaAPaTOB 4ucen oT-1 ‘A0 10
Program Testl; S :
var N: integer: ’ © nposonxeHue

4 3ak. Ne 2654 ' -



98  Tema 6. MHOTOKPaTHO NOBTOPAIOWMECA ABTCTBUA

Mpumep. 6.1 (pososnxkerne)
begin _ , o
for N:=1 to 10 do { Nepenexnas N OypeT MeHATLCH
' or 1 a0 10 c warom 1'}

writeln(sqr(N)): { 3ra cTpoka — Teno yuxna.
Ono senonHsetcs 10 pas }

readln

end. . :

Hosicaum nipumep 6.1. Tlepemennas N sipisieTcst cuem-
yyuxom yuxaa. CY4eTyruK UMK BCera JOJDKEH UMeTh 110~
PSIKOBBIN THUIT (TO €CTh OH HE MOXKeT UMeTh Tin real).
B onepatope for ykasans! ero HaqasbHOE U KOHEYHOE 3Ha-
yenust. HauanbHoe snauenve ne obs3aressro pasuo 1! lipu
IEPBOM BBIIONMHEHUHU Tesna uukia N =1, mpu BTOpoM —
N=2, ut a IIpu nocieqHeM BBINOTHEHMM TEJA IIUKIA
N = 10. Kaxx/p1i pas mepeyi BhIOJTHEHUEM Te/Ia [IHK/IA TeKy-
ntee 3Hauyenue N cpaBauBaeTcs ¢ koneuHbM. [Toce kaxxno-
TO BBIIOJIHEHUS Tejia UK TepeMerHast N yBeTuuBaeT-
cs1Ha 1. biok-cxema aJiropuTMa mpezcTasieHa Ha puc. 6.1.

Puc. 6.1, bnok-cxema opralusauny Lukna B npumepe 61

Kak Tonpko N mpeBbicUT KOHEYWHOE 3HAYEHUe, BBITIOJ-
HeHue UKJIA pekpamaeTcs. CauTaercs, 4To NocIe OKOH-
YaHus LUKJIa TepeMeHHas IINKJIa He onpeaeieHa (To ecTh

' B pa3HbIX peanusanusix siabika Ilackasb oHa MOXKeT IIpy-
HUMATH Pa3Hble 3HAYEHUS ). MHBIMU CJIOBAMU, HETIPABUb- -
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HO CYMTATD, YTO TIOCJI€ OKOHYAHMs IIMKJa MEePEMeHHast -
CYETYUK MUK UMEET KAKOE-TO ONIpe/IeTIEHHOE 3HAYEHYE.

Kpaiine #e peKOMeHIYEeTCs BHYTPH LIHKJIA CAMOCTOSITENb-
HO MEHSITH CYETYUK IMKJIIA, OCOOEHHO B CTOPOHY YMEHBILIE-
HUs. ITO MOXKET NPUBECTH K «3ALMKINBAHNIO> IPOTPaM-
MBI (6E€CKOHEYHOMY TIOBTOPEHUIO TeJla [IUKIA).

Onepatop for ¢ nocnepoBaTesibHbIM
YMeHbLUIEHUEM CHETHMKA

CueTquk MOXET U3MEHSTbCSA ¢ aroM —1. 1o BTopas dop-
Mma onieparopa for (for ... downto ... do). '

Npumep 6.2. BuiBOA Ha 3KkpaH ky60B Yncen ot 11 40 5
Program. Test2;

var
N: integer;
begin
for N:=11 downto 5 do  { Cuerumx N wamensercs
~ . c warom -1}
write(N*N*N:5); { 373 cTpoka — Teno uukna:
T OKO BuiNONHAETCA 8§ paa,
TaK KaK N naveHsercs
or 11 go 5 ¢ warom -1 }
writeln; { 31oT oneparop. HyweH,
’ ' 4TOOM 3aKOHUNTHL BHIBOR 4uces
8 OfHY CTDOKY }
readln
end.

Ypok 6.2. lpumeHeHne LUKNIOB
€O CHETYUKOM

Mo HO ‘OpPraHi30BaTh BHITIOJAHEHYE OAHOTO LIMKIA BHYT-
pu Apyroro. B sTom ciyyae passiM4aoT BHEUTHUH U BHYT-
peHHWH IIMKJIBl — HATPUMEP, KOT/a ITPH KaXKI0M 3HAYeHUH
CYETUMKA BHEIUHETO UK/ HYXKHO HECKOJIBKO Pa3 BBIION-
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HUTH Kakoe-TO JAeiicTBue (BHYyTpeHHUM k). CueTunk
BHEIUHETO IIMKJIa U3MEHsIeTCs MezJlIeHHee, YeM CYETUYHK
BHYTPEHHETO.

Llukn B uukne

PaCCMOTpHM 3allavdy BBIBOJA HOCJICIIOBiaTeJIbHOCTI/I Iiap
riceJr

11

Brok-cxema anropurma pellleHHs! 33Jadd [OKa3aHa
Ha puc. 6.2. ‘ '

a

Puc. 6.2. BaoK-CXema anropuTma € BAOXEHHLIMY LMKNAMM, BbIBOAS-
UIero NocNeAO0BaTeNbHOCTL U3 Npumepa 6.2
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Mpumep 6.3. Ncnonb3pBaHme UMKNA B UMKIE

Program Test3
var -
K.M: integer;
begin
for K:=1 to 3 do
for M:=1 to 4 do

writeIn(K," *.M); { Npoben B anocTpodax memay

K n M HyweH gna Toro,
4yTobbl 3T YnCna He
CnYBaNMCh ApYr C Apyrom }

readln
end. .
JIJIst KaKIOTo 3HAYEHUs TIepeMeHHoi K mepemMernas M -
. Mensietcs oT 1 fio 4. HeTpynHo moncuutars, 4To B 3TOM
ciyyae omneparop writeln BeimonuauTesa 12 pas.

3ananue 6.1. BreisecTu Ha 9xpan 6 pa3 cBoe UM,

3ananue 6.2. BeiBecTH Ha 5KpaH TabIHILY YMHOKEHMS
auist 5 uuces ot 9 1o 4. '

3ananue 6.3. BripecTr Ha sxpaH kojsl Tabymmsr ASCII
ot 0 10 255 11 ux cuMBoOJIBL BBIBOAKTS TTapaMu KOZ U CUMBOJL.

Tpaccuposka

J71st TOHMMaHUST 9y KO MPOTPaMMBbI ¥ ISl IPOBEPKH IIpa-
BUJIBHOCTY HAIMCAHUS CBOEH UCIOIB3YIOT METO/, MO~
rOBOTO BBINOJHEHUS TPOTPAMMBbI C OTCIEKUBAHUEM 3Ha-
YEeHWH BCEX TTePEMEHHBIX.

[Mpumep 6.4. Bolumcnenne cymmel yncen ot 6 40 10

Program Test4:
var '
N: integer; { 3710 Oyget cuyetuuk uukna for. }

S: integer; { B 370l nepemeHHoR GypeM
E ' "Hakannmeath cymmy }
' o " npoaonxerme 5
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Mpumep 6.4 (1posonxenne)

begin
S:=0; { BHauyane oOHynmmM cymmatop }

for N:=6 to 10 do

S:=S + N; { Jva cTpoxa — Teno yukna.
.. Tipu ero BbINOAHEHMW KAXDIA pa3
K S npubagnserca ouepegHoe N.
MepemMeHHyl0 S MOKHO CpaBHUTL
C AKKYMyNnaTOpOM, B KOTOPOM
HAKaNAMBAETCA CyMMa }

writeIn(’'Cymma uucen=', S:6);

readIn
end.

. Hauano

Puc. 6.3. bnok-cxema aaropuima BBIMMC/IEHHS
cymmbt yucen ot 6 o0 10

JI1s1 TPOBEPKU PABUJIBHOCTH PabOTHI IPOrPAMMBI pe-
KOMEHIYeTCsl MOIIAr0BO OTCJIEKUBATh U3MEHEHUe BCEX
HiepeMEHHBIX [TOCJIE BBIMTOJHEHUS KaKI0TO ONIEPATOPA IIPO-
rpammbl. TakoH npoliecc HasbiBaeTca mpaccupdsxoti. IIpo-
[EMOHCTPUPYEM 3TOT npuieM (Tabyr. 6.1).

B pesysprate paboThl IPOrpaMMbl Ha SKPAHe NOIYYrM
qncno40
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Taénuua 6.1. TpaccMpoBKa nporpammbl #3 npumepa 6.4 -

Oneparop Ycnoene N S Npumeyanue

S:=0 0

forN:i=6to10do  [a 6

S:=S+N 6 0+6=6

ForN:=6to10do /[la 7

S=S+N 13 6+7=13

For N:=6to10do * [la 8

S:=S+N ' 21 13+8=21
ForN:=6to10do /[la 9

S:=S+N ' 30 21+9=30

ForN:=6to10do /Jla 10

St=S+N ' 40  30+10=40
_ForN:=6to10do  Her 1 ) o

writeln('Cymma ??7? Ha sxpane:

4ucen’, S:3) Cymma yncen=40

~ [lnst omepatopos, BBIIONHAIONINX [IPOBEPKY YCIOBUIL
(if, for u 1. 1) B cToG1E <Y CICBHeE> IPHHATO YKA3BIBATD
pe3ysibTaT NpoBepKU. B nanHOM ciyvae B uukie for mpo-
BepsIeTCs YCIOBHE MPOIOJIKEHYS IIMKJIA.
CumBOITBL «??77» TIOMYEPKUBAIOT, YTO 3HAYEHUE CUETIH-
Ka ITMKJIa [0 BBIXO/IE M3 IIMKJIA CYUTAETCS HeollpelesIeHHBIM.
‘MeToz TpaccupOBKY OYEHb IOMOI'aeT IPX OTIaKe [IPOo-
TPaMMBI, KOT/Ia IPOTPAMMa BBIAET He TOT Pe3yJibTarT, KO-
TOPHII Mo/kHa BBIAATH. OCYIeCTBIISAS NMOMAroBYIO Tpac-
CUPOBKY, MBI BHMKA€M B JIOTHKY pabOThl IPOrPaMMbl U Ha
KaKIOM LIare IpoBepsieM, IIPaBUIbHbI Ji ObLAY HAILHI Pac-
CY>KIIeHUsI IDY ee HallUCaHUU.

BhluMcneHne cymmbl paaa
PaccMOTpHMM 3a/1auy BIYACAEHNS CYMMBI PAZIA:
1 ‘

1 1 .1 1
—t e
1 7°2-2 33 4-4 5-5
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3zech Mbl uMeeM PSR Apobel, y KOTOPbIX B 3HAMeHaTe-
JISIX 3AMTMCAHBI KBIPAThI yuces ot 1 10 5.

PaccMoTpuM KAy Apobb Kak MPOM3BEIEHKE ABYX
ApoOeii, HarpuMep:

Brnok-cxema anropurma PETIEHHS 33/1a4 1 MPeZICTaBJIe-
Ha Ha puc. 6.4.

Puc. 6.4. bnok-cxema anroputma BhIMUCIEHUA CYMMbBl DAAR .

NMpumep 6.5. BoHucrielve cymmbl paaa
Program Test5: ‘
var

N: integer; { 3ro 6yner cuetuuk umkna for }
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S: real; { B arodl nepemerHoit Gypem

' HAKaNMMBaTh CyMMy.

Bubpanu ana nee Tun real,
TAK KaK vcKomas cymma Oypet
HELenbIM YuChoM }

A: real; { Qna sanucn o4epearoir apodbn 1/N
(TOKe uyucno He denoe) }
- begin
o Si=0; v { NepBoHa4anbHO Cymmatop OOHymM }
, for N:=1 to 5 do
begin 7
A=1/N; { 3Tn cTpoKM — Teno uukna.
B uukne HeobBXOANMO BHINONHWTL
Ba Oneparopa. No3Tomy 0ObefnHsen
nx B Bnok begin ... end }
S:=S + A*A
end;
writeln('Cymua wucen=", S:6:4);
readln
end.

3ananue 6.5. Hanmcarp mporpamMmy Brraucienus 7!
(dakTopuan gyucna n), rae 7 NOJAOXKUTEIbHO.
Orpenenenuve ¢paxmopuana:

0l=1
=1
20=1-2
31=1-2-3

Apyrumu cnosamu, n! — 3T0 IpOU3BeJeHHE IEPBBIX
7 HaTYPaJbHBIX YUCEL.

Kaxnpiit cienytonmuii pesyaprar (06o3Hauum ero P)
[IOJIyYaeTCs MyTeM YMHOXKEHUS TIPEIBIAYIIETO Pe3yJibTa-
Ta (MpeAbIAYILEro P) Ha CYeTYHK, KOTOPbIi TpoberaeT 3Ha- .
yernd ot 1 70 7. O603HAYNM 3HAUEHME CUETYHKA OYKBOI .
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TNonyyaem obmuit Bun Boipaxenns: P = P - k(1o ecTs Boc-
TI0JTB3YEMCSI PEKyPPeHTHOM opMyIoi Beruucerust (hak-
Topuana: n! = (n — 1)1 -n). »

IIporpamma nomxHa 6bITH OPraHH30BaHA TAK: C KIABU-
aTypbl BBOAMTCS YUCIO 7 (% — MOJOKUTETHHO), & 3aTeM
Ha 9KpaH BbigaeTcsl Tabuia GaKxTOPUATIOB IHMCEN 10 7
BKJIOUMTETBHO.

3azanue 6.6. Hanucars mporpaMmy BBIUHCIEHUS CyM-
MpbI psida § =1+ 2+ 3+ 4+ 5+ 6. Hapucosars 6510k-cxe-

My U 3alOJIHUTH TabJALy TPACCUPOBKH. Y6emuthes npu

TPacCHUPOBKE, YTO CyMMa paBHa 21.

Ta6nunua 6.2. 3arotoBKa A/is TabAMUbLI TPACCUPOBKN anropuima
U3 33AaHus 6.6

Onepartop Ycnosue | S k (cueTymk) MpumeyaHue

3axanue 6.6. Harmucars nporpammy BBRHUCIIEHAA CYM-
MbI PsiIa IS 7 CIIATAEMBIX (7 BBOIATCS C KJIaBHATYPBHL):

1 1. 1 1
+ + + +
1-2.3 2:3-4 3-4-5 4-5.6

3aznanue 6.7. Vicmonb3ysa Boamoxnocty moxaysa Crt
JUIsL paBOTHI C SKPAHOM B TEKCTOBOM PEKUME, HAIMCATh
IporpaMMy, kKoTopas 16 pa3 MeHseT UBeT 3KpaHa i BbIBO-
VT J1000# TEKCT Ha HOBOM (DOHE B IIEHTD 9KpaHa.

[TosicHeHMe: pa3yMHO, €G/IY UBET (POHA U TTapaMeT]p LMK-
512 6yy T OMHOM EpeMEHHON (naJmTpa BETQB H3MEHSIET-
cs B ranazone 0—15).

3ananue 6.8. Vcrionnays BOBMOKHOCTH momyna Crt,
HaNMIIFTe TIPOrPAMMY, B KOTOPOit CHMBOJI «3Be3zoukas (*)
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npoberaer 1o BCeMy MepUMeTDy dKpaHa M3 BepXHeETo Je-
'BOTO yIJIa.

[TosicHeHMe: B nporpamMme Opranu3syiite 4 uukaa. B xa-
YyecTBe CYETYUKA UCIOIb3yiiTe KoopanHathl X u Y. Hapu-
cyiite 6JI0K-CXeMY aJITOPUTMA., ,

[onpo6yiiTe N3MeHUTb IPOTPaMMY, UCHIOIB3YsT BCETO
J1Ba ITYKJIA: B OZHOM LIMKJIE 3BE3I0YKH OEryT Cpasy Mo BepX-
Hell ¥ HUKHel CTPoKaM 5KpaHa, B IPYTOM — cPasy Mo Jie-
BOMY  rpaBoMy Kpaw. IlycTs kakaas cienyolas 3Be3-
JIOYK2 BBIBOIUTCSI CIyYalHBIM IIBETOM.

3aganue 6.9. Ilo sxpany pas6pocaiire 1000 3Besnoyex
B CJIy4aifHOM MeCTe CIy4ailHBIM [[BETOM C HeOOMbIIOkH 3a-
nepxioit. He 3a0yapTe MHULMAIU3UPOBAT AATYUK CITY-
yaWHBIX YHCeJ B Hayasie NMporpaMmMsl — ol pa3! Hapu-
cyire GJIOK-CXeMy aJiTOPUTMA.

BbiBoAb!

1. Mna OPTaHHBaIH MHOTOKPATHO NOBTOPSIOMMXC] ne-
CTBUI C 3apaHee U3BECTHBIM YMCIIOM nomopeﬁun HC-
HOJIB3YEeTCs OnlepaTop UMKIa for,

2. CueTu¥K LUKJIA BCEr/ja KMEeT OPSIAKOBDIH THIL
3. CueTyuk HUKJI2 U3MEHsIETCs ¢ MIaroM +1, ecqu onepa-
TOp nMeeT GopMy
“for...:=...to....do
4. CueTynK HUKJIa U3MEHSIETCS ¢ maroM —1, ecim onepa-
TOp UMeeT popmy
for...:=.0. .. downto....do
3. qro6m Y3HATh, CKOJIBKO Pa3 BBITOJHUTCS TEIO LHKJIa
for, HY)XHO HallTH PasSHOCTH MEXAY KPallHUMM 3HaYe-

HUSMU cYeTurKa (110 MOYJI0) ¥ IIPUGABUTh K PE3yJIb-
tary 1.

6. He pexomenayeTcs U3MeHsATh CUETYUK LMKJA B Tene
1HKA. ’
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Ecnu BryTpH tmkJia for moctaBuTh ele oguH LUK for,
TO KOJIMYECTBO Pa3, KOTOPOe BBIIOJIHUTCS TeJ0 BHYT-
PEHHET0 IUKJIA, PABHO TIPOU3BEAEHNIO YUCIA TIOBTODE-
HUY BHEIHETO [[MKJIA HA YMCJIO TOBTOPEHUH BHY TPEH-
Hero.

J{71 NpOBEPKYM MPaBUIBHOCTH PabOThI ATOPHTMA €T0°
BBITOJIHAIOT BPYYHYIO, AT 32 IIArOM, OTCJIEKUBAs W3-
MEHEHMS BCeX NepeMeHHbIX. JTO Ha3bIBaeTCs TPacCH-
POBKOM.

KoHTponbHbie BONpOCHI

1.

Kaxoit onepaTtop HyKHO UCIIOIB30BATh, YTOOBL BbIBEC-
TH B K&XKIOW CTPOKe 3KpaHa cyioBo «IIpuser»?

. Uem otauyarorcst popMmsl «to» 1 «downtos» omeparopa

for? :
HepeMeHHbIe Kaxoro Tuna JOJIXKHBI UCIIOJAb30BaThCA

B KauecTBe CYeTYUKa IiHKia for?

CxonbpKo Pa3 BLINIOJHUTCA TEJIO BHYTPEHHET'O ITUKJIA!

for 1:=2 to 6 do “
for j:=5 downto 3 do v
writeIn('*"); ‘
Hanucannas nporpaMma BbiaeT CTPaHHBIA PE3YIbTaT.
BeposiTHo, TporpamMma Harcata ¢ ommbxoit. Kak mo-
HATB, I7Ie COIEPKUTCS OIuOKa?

. Tpebyercs mocsenoBaTeIbHO TPUCBOUTE IIEPEMEHHOM

N 3HaueHu4d Bcex Tpex3HAYHbIX yucen. Hammmmure one-
paTop, npucBauBaloUMH ltepeMeHHON N HyKHbIE 3Ha-

‘YeHUS. o :
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LIuKa co cueTarkoM for, pacCMOTPEHHBIN B NIpeabI Ay me
TeMe, OTJINYHO BBHITIOHAET CBOM (PYHKIUH, KOTAQ YHCIIO
TIOBTOpEHUY Tesa IIMKJIa U3BeCTHO K MOMEHTY €T0 Havajla
(MM M3BECTHBI HAYAJIPHOE M KOHEUHOE 3HAYEHUA CYETIH-
Ka, 4TO, BOPOUEM, TO Xe caMoe). ONHAKO TaKas «PalysK-
Has» KapTHHA BCTPEYaAeTCs B IPOTPAMMUPOBAHUU AATEKO
He Bceraa. JacTo NpUXOANTCA PELATh 3a1a4y, KOTIa YuC-
JIO TIOBTOPEHMI IINKJIa HEU3BECTHO U OIIPEe/esIeTCs] JUIb
TIOCTENEHHO, I0CJIe HEKOTOPOTO KOJIMYeCTBA ITOBTOPEHHI
TeJsla UK. B 5TOM c/ryyae NpUMEeHSIOT APYTYIO pa3HOBU-
HOCTb LMKJIA — UUKL ¢ ycrosuem. B aspixe Ilackanb nuk-
JIOB C YCIOBUEM IIPeAYCMOTPEHO ABA: YCIOBUE IUKIIA MO-
’KeT IPOBEPATHCH IIEPe]l TEJOM IMKJIA UJIU TI0CIe HETO.

Ypok 7.1. Uukn ¢ npepycnosuem

B nepBoit pa3HOBUIHOCTH IMKJA YCAOBYE NPOBEPSIETCS
nepeJ BHINIOTHeHUeM Tesna nukia. [loatoMy aanHoe ycio-
BUE IPAaBUIBHO OyIeT HA3BaTh YCAIOGUEM MPOOONHCEHUS
yurcna. LMK TAKOTO BULA HABBIBAETCH YUKILOM C NPedycao-
BUEM.

ITukn 6yner mOBTOPATHC 0 TEX MOP, IOKA POBEPKA
ATOTO yCJI0BUA OyAeT AaBaTh pe3yibTar <HCTHHA» (true),
TO €CTh IIOKA YCJIOBYE BhINOJIHSeTcs. Ecau yenosue cpasy
OKa3bIBaeTCsA JIOXKHBIM, HMKJI He Oy/leT BITIOJIHEH HU Pasy.

Onucanne uukKna ¢ npeapycnosuem

3anuumem UK ¢ IPeAyCAOBHEM Ha A3bIKe OJIOK-CXeM
(puc.7.1). E o
Bot kak aTOT TUTI ITMK/Ia peau3yeTcs Ha st3bike Ilackasib:

While <norunyeckoe ycnosue> do <oneparop-teno_tukna>



Ypox 7.1. Unkn ¢ npeaycnosvem 111

Ycnosue

Ha

Puc. 7.1. Bnok-cxema upknia ¢ fipeAycnioBuem

Tak e Kax nMpy UCIOIb30BaHNY IMKJIa for u omiepato-
pa if, moce cmyxeb6HOTO crioBa do NpedIIoAaraeTCsi TOJBKO
O/IMH OTIEPATOP.

Ecau B TeJe IUK/A Hy3KHO BBIIIOJHUTS HECKOJIBKO OIIe-
PaToOPOB, OHO OopMIIsieTCA Kak B0k begin ... end..

3AﬂOMHMTE'

Tlocse clymcedistk ciof then, else, do (& onepariopax if,
for, while) gatwen ciossms oseno ogun one/uzmo/z/ Ecau ne-
odiogieio Gotnosntisie HECKONBKO Onepaviohol, onn Qointive Fiusis
Gsanmin & onghasopuse crodick (ne/zeq om;/zama/za.au /u/.mto

rnocmaé’uma begin, #octe —end/.

TNowka ¢ sanamoli ne ciaburica wu nepeq cu/.wced'ﬂmm cto-
Gauu then, else, do, mu nocte mux!

MpuénmxeHHoEe BLIYUCIEHNE CYMMBI
6eckoHeyHoro psaaa

PaccMoTpuMm 3az1a4y, B KOTOPOH TpebyeTcst HalUCaTh npo—
rpaMMy HPHONHKEHHOTO BHIYMCIEHNS CYMMBbL:

X x2 x‘o’\

14—+
1 21 3l
C TOYHOCTBIO €. .
C‘{I/ITaeTCH, YTO HYXHOE HPI/I6JH/I)K€‘HI/I8 NOJIYY€HO C 3a-

' JAaHHOY TOYHOCTBIO € (BTICUJIOH ), €CJIU BBIYMCTIEHA CyMMa
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HECKOJBKHX IIEPBBIX CJIATa€MBbIX, U OYEpeIHOe caaracMoe
0Ka3aJ10Ch TI0 MOTYJIIO MEHbIIe, YeM JaHHOe MAJIOe TI0JI0-
SKUTEJIbHOE Yncyao & Toraa cuuraercs, 4To 3TO U BCe 10-
CJIeAYIOLIKe ClaraeMble MOXKHO yXKe He YUUTHIBATh.

Ha xaxxzioM criienyromeM miare 1ukia OyneM MakCuMaib-
HO MCIIOJIb30BaTh CAEIAHHOE HaMH1 Ha NPEAbIAYIINX Iarax.

Ecmm yxe nonygeno x! /(i~1)1, To 714 Berancaenns x'/i
J0CTATOYHO YMHOXUTh IIPEABIAYIUH pe3yabTaT Ha X /1.

Bnoxk-cxema anropurMa pemieHus safgayu IpuBefeHa
Ha puc. 7.2.

Puc. 7.2. biok-cxema anropntma NPUGIUKEHHOTO BEIMUCAEHMA
cymmbt paaa (npumep 7.1) : . -
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Mpumep 7.1. MNpubArKEHHOE BLIMUCIEHUE CYMMb
6eCKOHEHHO YObIBAIOWLErO PAAA

Program Summer?2;

varEps:rea]: { 3apaxHoe yucno "ancunoh” }
X: real; { OcHoBaHwe CTeneHn B uncsmutene apoty
S: real; { B aToit nepemeHnoi Oynem
: HaRannmBaTh Cymmy }
Y: real; { Ons xpaHerus O4epefHOro Cnaraemoro }

i: integer; { Cuyetumk uucna waros }-
begin

write('Beegute X v Epsilon:');

readin(X, Eps);

Y:=1; { Nepsoe cnaraemoe }
S:=Y; ‘ { Tonownm B CyMMATOp NEpBOE Craraemoe }
1:=0; ~{ 06HynuM cyeTymk waros }

while abs(Y)>=Eps do { floka uoﬁasneHHoe cnaraemoe
He MeHbwe "ancuaoH”
CYNTAeM Cymmy.
Ecaw "ancunow” cpasy
He meHswe 1,
UMK He BHNONHATCA Hu-pasy! }

begin Havanoce Teno uukna }

Tir=i4l BbluucnuAM HOMED Texrywero wara }

YBENMUMAKM CymMy Ha TeKyuwee Cnaraewoe }

{

{
Y:=Y*X/1: { Mocuynutanm Hosoe cnaraemoe }

- S:=5+Y {

{

end; Teno unkna 3asepuunocs.

flocne aTol CTPOKW KOMAbITED nepemueT
Ha onepaTop while ansa cpasHewns
NEpeMeHHon "3NCUAOH" C TOABLKD

4TO AOGABMEHHbM CMAraeMsM }
npoqo/Kerme
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Npumep 7.1 (nposonxerne)

{ Tenepb BubiBeAeM DE3yNbTAT HA 3KpaH }
writeIn(’Cymma uncen=", $:6:4);

readln
end.
3ananue 7.1. Beruucaurs cyMMy psiza:
i -1 1 i ‘ -

e T

3 5 7

BrraycsieHus MpeKpanaoTes 10 TOMY JKe YCJIOBHIO, UTO
¥ B ripumepe 7.1.

[onyyeHnast cyMmma JOMKHA ObITh 6M3Ka K umcay 11°/8.

Bo3sepeHue uucna B YKa3aHHYI0O Lenyr creneHb

PaccMoTpuM 3aa4y: BO3BECTH YHCJIO @, BBELEHHOE C KJIa-
BUATYDBHI, B CTETIEHE 7.

3azauy GyneM BBIIOIHATD 3a 7 + 1 mar.

Hanpumep, BOSBe]_‘[eM 4yucsio 2 B crenesb 3 (2°):

0 mar: 2° = 1

Tmar:2'=2°-2(1-2)
2mar: 22=2".2(2-2)
'3 mar: 22 =222 (4-2)

Mpumep 7.2. BozgeaeHMe HUCNA A, BBEAGHHOIO CKnasvatype!,

B CTeNeHb N
Program Stp; ’
var P: real; { NepemeHHan, KOTOPAA XpaHWT pesynbTaT

OYepeHoro wara }
N:integer: { Mokasaten, crenequ }

i: integer: { CueTuyuk uncna waros }

A: real; { OcHoBaHwe creneHn }

begin : .
write( 'Bsegute OCHOBaHwe ctenehu:'):
readin(A);

write('BseguTe nokazartent crenewu:');
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readIn{N);
1:=0; N{ 0-i war }
P:=1; { 2%=1}

while i<abs(N) do  { MokasaTens MoKeT OuThb
: OTPULATENbHLIM, NOITOMY

NCNOAL3YEM NS axanuaa
ero abconMuTHYIO .BEMMUIHY .
Ecnu nokasatens N=0,
TO B TENo WMKna
He NONajaeM Hu paay.
TaK Kak 0-# war yxe cpenau }

begin
“ode=i+l; 0 { Yeenuuusaem 1 Ha 1,
TO eCTb 1 Tenepb DasHO HOMEpY
TeKylero wara }

P.=P*A - {.Tlonyvaem pesynbTaTt j-ro wara,
TO ectb A™i }
end;

{ B nepeMeHHOW P Ha [aHHLIA MOMEHT MOMYYEH pesynbTar
Rns nonoxutensHoro N} :

if N<O then { Ecnu nokasatens N — oTpuuaTensbHbiid,  }

P:=1/P; { TO pe3ynbTaT HOMKEH WMETH
0BPATHYI0 - BeNUUKHY }

writeIn('PesynbTar=",P:6:3);
readin
end.
3ananue 7.2. Vicnionp3ysl UK ¢ NIPERYCIOBUEM, Ha-
TIMUCATh IPOrPaMMY BBIYHCIIEHHsS NI
3ananne 7.3. BrmosnnuTe 3afauy U3 NpeAbIAyIIEH Te-
MBI (3amanue 6.8), HO MCTIOIB3yHTe 7151 STOTO HUKJI C TIpe-
" nycnosueM. BIOK-cxeMa alropuTMa BHIBOJA 3BE3/J0UEK B.
BepxHeii (2-it) cTpoke ¢ 3-ro cronbia (KOOPAMHATA X) 710
75-T0 cronbua npusenena Ha puc. 7.3. [Iponosxure 610K-
cxeMmy. Byabre BHUMATENbHBI C YCHOBUAMMU!
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Ycranosutb Kypcop
B TouKy (X,2)

Puc. 7.3. bnok-cxema anroputma BbIBOAA 3BE3AOHEK
BO 2-W CTPOKe 3KpaHa ¢ 3-1 No 75-10 no3numio

O6parure BHUMaHUE: HaM TIOHa00MI0Ch CAaMUM yCTa-
HAaBJIMBATh 3HAYEHUE X IO BXO/IA B IIUKJ U YBEJIUIUBATD X
Ha 1 B Tesie uukaa! B uMKiIe co C4ETIMKOM STO Bee Aena-
' JIOCh 32 HaC B CAMO¥l KOHCTPYKIIMU LIUKJIA. L

3ananue 7.4. Vismenure B 3ananuu 7.8 B Tese 1mKia
IIar CYETYHKA, CAEJIaB er0 PaBHEBIM 3.

3ananue 7.5. [IpoBeaure 3BE3M0UKY 110 AMATOHAIHN U3
HUSKHETO JIEBOTO YIJIa B BEDXHUI npaBsiit. CHauyasa 3armo-
HuTe 610K-cXxeMy anropurma (puc. 7.4). ‘

TlosicHenne: KOOpIMHATA X H3MeHsIeTCs1 ObicTpee, YeM y,.
MIOCKOJIBKY 9KPaH NPSAMOYTOJIbHBIH. -

3ananue 7.6. BoiBeauTe B IIEHTP 9KpaHa C 3a1(ep>KKOI/I
APYT OTHOCHTEJIBHO APYTa CIIE/LY IONINe Ynca; 1 2,4,8, 16
32,64, 128,256.

" BeposiTHO, BHI I‘IOHHJII/I 4TO 5T0 CTeIIeHH qfncna 2

* 3anonHupe OJI0K-CXEMY aJIropHTMa (puc. 7.5), 3atem

HANWLINATE r[porpaMMy ‘
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%
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Puc. 7.4. «Cnenas» 6nok-cxema Puc. 7.5. «Cnenas» Bnok-cxema

anropuTMa BbIBOAA 3BE3A04EK anropuTMa BeIBOAR B LEHTD
Nno AVaroHanyt U3 nesoro JKpaHa cteneHen yucna 2
HUXHEro 8 NPasbii C BPEMEHHOW 33AEPXKOM

BEPXHUI yron

3aganue 7.7. Beenure m8a wucsna (mampumep, A =5
u B = 8) u Haiinure PIX IPOU3BE/IEHNE, UCII0Nb3Y S TOIBKO
OTIEPAIIMIO CIIOKEHHS. 3an0NHUTe 6I0K-CXeMy aaTOpUTMa
(puc.7.6). S . ' ‘

3ananue 7.8. Beenure zBa uncna (Hanpumep, A =45
u B = 8) u HajinuTe wacTHOE OT AEJIeHUs HallesIo IIePBOTO
4ycia Ha BTopoe (A Ha B) (B mepemenHo# k) n oCcTaTox OT
IesieHusi Haueso (B IepeMeHHO A), MCIIOTIB3YS TOJBKO
OTIEPALIMIO BLIYUTAHYSA. 3aTIOAHKUTE GI0K-CXEMY aJTOPUT-
Ma (puc. 7.7). o

s
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Pnc. 7.6. «Cnenas» 6nok-cxema Puc. 7.7. «Cnenas» 6nox-cxema

ANITOPUTMa BbIMUCIEHNS ANTOPUTMA BoIHUCIEHWA URNOrD
NPOV3BEAEHUA ABYX YHCEN HaCTHOTO W OCTATKA OT ARNICHMUS
€ ACNObIOBAHWEM TONBKO . OAHOTO 4UCNa Ha Apyroe
ONEpaLMU- CIOKEHNSA C MCMOMBL30BAHUEM TO/BKO

ONepaLnm BuMUTaHNA

Ilosicnenue: B iepeMeHHOM K MTOACYUTHIBANTE, CKOJTB-
KO pa3 ceIaHa oTepanys BBIMUTAHUA, TO €CTh CKOJIBKO pas
YUCJIO B cOmEpsKUTCS B yuce A,

Ypok 7.2. Llukn ¢ nocryciosuem

Bropas pasHOBMAHOCTS 1KKJIA IIPOBEPSIET yCIOBYUE OCTIe
BBITIOJIHEHUS Tesa HuKJa. [loaromy npasuibHo Oymer Ha-
3BaTh 3TO YCIAOBUE YCR08UEM OKOHYaAHUS Yukna. Llukn Ta-
KOTO BUJIa HA3bIBACTCS YUKIOM C NOCMYCAOBUEM.

ukn 6yzeT MOBTOPAATHCS [0 TEX 11OP, TIOKA MPOBEPKA
aTOTO yCnoBMA Oynmer aBaTh pesyabrat «I0Xkb» (false),
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TO €CTh TIOKA YCIIOBHE HE BBITOIHEHO. Jlae eciu yCIoBye
cpa3y OKaKeTCsl MCTHHHBIM, LUK BBIIOIHUTCS XOTS Obl
OZIWH pas. ‘ ‘
Onucanue uukna ¢ nocrycjioBuem

Brok-cxema B 061eM Buje BhIrasauT Tak (puc. 7.8):

Ra Her

(true) (false)
Puc. 7.8. bok-cxema LMK ¢ NOCTyCIOBUEM

BrimosHEHHE NUKJIA MTPOJOJIKAETCS, €CIU IIPOBEPKA
JIOTMYECKOTO YCJIOBUSA JIaeT Pe3ysbTaTt «JIoxXb». Ecan jo-
TUYECKOE YCIOBYUE BHIHOMHIAETCS TO IIPOUCKOIUT BBIXOI 13
rukaa. TesiMu cioBaMy, eciy B LinkJie while mposepsistoch
yCJIOBUE IPONOJIKEHA VKA, TO B IIMKJIe repeat ... until —
yCJIOBUE OKOHYAHUS.

Ha si3pike [Tackanp 3TOT THII IIMKJIA PeaH3yeTcs Tak:

‘repeat

<Teno uukna> :
{ oneparopsl begin ... end He Tpebyiorca! }
until <nornyeckoe ycnosue>

Ucnonb3osaHue uuKIoB repeat n while

PaccMoTpUM 3anauy, B KOTOPOit TpebyeTcs BBOAUTS ¢ Kia-
BUATYPhl YMC/IA U TOACYUTHIBATL UX cymmy. CymMMy Heo6-
XOMMMO MOACYUTHIBATE N0 TEPBOrO BBEAEHHOTO OTPU-
HaTeNbHOTO 4yMciia. Biok-cxema anropnTMa NpuBeeHa
Ha puc. 7.9.
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Puc. 7.9, Bnok-cxema anropuima NOACHETA CYMMb) BBOAUMbBIX
3M1eMEHTOB A0 NEPBOTO OTPULLATE/NLHOTO YMCNA Ha Gaze Unknia
C FIOCTYCNIOBUEM

- TMpumep 7.3. Vicnons3oBakue UuKna repeat A NOACHETa CYMMBI
BBOAMMBIX HUCEN AO NEePBOro OTPULATENBHOIO YMCA
Program Summerl; ’

":s
var

+

sum, a: real: { SUm = QIR HAKONAEHUA CyMME,
a = AN OYepejHoro 4ucna }

‘begin
sum:=0; { Q6Hynsem cyumy }
a:=0; { 370 TaKTU4eCKas XUTPOCTL
(cM. 3ameuanne K npumepy) }
repeat )

sum:=sum+a; { [loGaBnseM BBEAEHHOE YWCNO K Cymme }
‘ %
write('Bsepute uucno:’); { Bsoa ouepepHoro uynucna }-

readtn(a) -
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until a<0; { Nposepaen BBEAEHHOE YUCAO
H3 OTPULATENBHOCTL } '

{ Mpu Bbixone W3 UMKNA BHNONHAETCS 3TOT onepaTop }
writeln(’ Cymmg uncen=", sum:5:3);
readln

end.

HcnonpzoBanue oneparopa repeat ... until onpasnano
TOTZa, KOTIa HY>KHBI TOBTOPSIIONIMECS AeUCTBYS, OT BBIIOJI-
HEHUs KOTOPBIX 3aBUCUT JlajbHeliniee MpogoJIKe e IIHK-
ja. Tak, B IpUBENEHHOM IIpUMepe TIPOAOJIKEHNE IINKIa
3aBUCHUT OT BBeZeHHOro uuciaa. Eciu cpasy BBeZieHO OTpH-
IaTeJIbHOE YHCJIO, ETO He HYXXHO 100aBATh K cymme. Ecu
YUCIO HEOTPUIIATENBHOE, TO HYKHO HO0GABUTD ET0 K CyMMe
Y MIPOJOJIKUTD BHINOJIHEHMe IuKIa. Ecau mepeBecTy BhI-
IecKa3aHHOe OYKBAIBHO Ha SI3BIK OJIOK-CXEM, aJITOPUTM
JIOJKeH BHITAseTh Tak (puc. 7.10): -

Hadano

Puc. 7.10. bnok-cxema anropmtma NOACHETA CyMMB! BBOANMBIX
“3/IeMEHTOB AC NEPBOro OTPULLATENLHOTO YMCNA C BEIXOAOM
U3 UMK B CEpeAMHe Tena LKNa

OZIHaKO ITOT NPpUMEP HUKJIA HEIb35 OTHECTH K HUK/IaM
C TIpea- NN TOCTYCJIOBUEM. 3mech YCJI0BHUE OKOHYaHMA
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IMKJIa HAXOANTCA B cepennte. XUTPOCTD npumepa 7.3 co-
CTOUT B TOM, YTOOBI BHITIOJHUTH ONIEPaTOp S:=S+A 10 mpo-
BEPKM YCJIOBYS OKOHYAHS LUK/ X HE HAPY U T IIPABUJIb-
HOCTHM anTopuT™Ma. Benb ecyii mocTaBuTh S:=S+A rmocie BBOIA
TIepeMEHHOM A, TO BBEIEHHOE OTPHUIIATEILHOE YMCIO n00a-
BUTCS K CYMMe, Yero ObITh He JIOJKHO. A BC/IM TI0CTABUTh
€ro mepes; BBOIOM IlepeMeHHOH A, TO 4TO ke Torza npuba-
BHTCST K CyMMe BO BpeMsI IEPBOro Inara nuksia? Beap mepe-
MeHHas A errie He BBeZieHa! VIsHauaibHO IPUCBQUB NIEPEMEH-
HOM A HyJIeBoe 3HAYEHUE, Mbl PelaeM 3Ty npodbiemy.

Bst ckaxkete: ey repeat 37ech UCIOAB30BATh HEYN00-
HO, He JIy4Ille I UCTI0Ib30BaTh while?

agaiite mocMoTpHM, KaKyK)HpOFpaMNQIHPHHETCHHB-
nycaTh B 3TOM cJly4ae, U CPAaBHUM IIOJIy4UBIIUeCs 1Ba Ba-
puaHTa: _ o
NMpumep 7.4. Ucnonbzosanve umkna while ans noacueta cymmbl

BBOAMMBIX YMCEN AO NEPBOTO OTPULATENLHOIO YMicna

var
sum, a: real;
begin
sum:=0; [ O6Hynseu cymmy }

writet('BBenMTe'qmcno:'): { Bson nepgdro yucna }

readin(a); { Tak Kak mu cobupaemcs
: NPOBEPATHL NEepeMeHnyin A
10 Ka4ana uuxna,
eli - Heo0X0AUMO NPUCBOUTS
HauanbHOE 3HauyeHue }

while a>=0 do

——

fipoBepsem BBEABHHOE HUCHD
Ha OTPULATENHHOCTH }

begin ,
sum:=sum+a; { floGasnsen BBEfEHHOE YCMQ K Cymme }

write('Bsegute uncno:'); { BBOA OuepepHOro uucna }

readin(a)
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end; . Lo

{ Npn BbIXOAE M3 UWKNA BLINOAHSETCH 3TOT OnepaTop: }
writeIn( 'CymMa uncen=", sum:5:3);
readln ~
end. - _
HeobxonumocTs 3aaTh HaualbHOE 3HAYEHUE TIEPEMEH-
HOM A BBIHY>X/IaeT HaC TIOBTOPUTE OIlepaTophl BBOAA Ilepe-
MeHHON A JBaXKIbl — IO IMKJIa U BHyTpH Hero. C aTok
TOYKHU 3peHHs ucnonp3oBanue while okaseiBaeTcs MeHee
YIOOHBIM,

OTHOCUTENBLHOCTL BLIOOPA ONEpaTopoB
while u repeat

Co BpeMeHeM Bbl TIOMMETE, YTO MPOBEPKA YCIIOBUSI OKOH-
YaHUA TUKIa 10 WK II0CcjIe TeJla IIMKJIa — 9TO BOIIPOC MC-
KJIIOUUTENIBHO JUUHBIX TIpeArIouTeHuit. B tannoMm ciayydae,
HalpuMep, MO’KHO HaIrcath 9Ty IporpaMmy depes while
H TIPHU 3TOM HE IHOBTOPATH OII€EPATOP BBOJA!

NMpumep 7.5. McnonszosaHne unkia while aAns noaciera cymme!

BBOAMMBIX YKCEN AO MEPBOrG OTPULATENBHOMO
uncna 6e3 AyGaMpoBaHWa onepaTopa BBOAA

var
sum, a: real;
begin ! ,
sum:=0; { OBHynaew cymmy }
a:=1; { Vcnonb3yem Ty Ke XMTPOCTh,

4yTO ¥ B npumepe 7.3. -
370 HYKHO, 4TOOb

- 3HayeHue A yRoBReTsopano
ycnosuio while }

while a>=0 do { Tposepsem BBEAEHHOE YMCNO
: - Ha OTPUUATESIbHOCTb }

begin
Sum:=sum+a;
write("Bseante unucno: ');- { BBOA OYEPERHOTO yuCna }

- NPOAC/IXEHNE 5
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Mpumep 7.5 (nposonxenue)

readin(a) { NoBasnsen BBEAEHHOE YMCNO K CymMe }
end; -
writeln('Cymma wucen=', sum:5:3):
readln
end.

B nipuBeneHHbIX IPUMEPAX TOKHO GBITH XOPOIIO BUA-
HO, HACKOJIbKO Ba’KeH IIOPSLOK BBITOJTHEHUS AeACTBUH
BHYTDH LIUKJIA. JJOCTATOYHO NTepecTaBUTh MECTAMU OTIEPA-
TOPBHL — M NPOrpaMMa HauuHaeT paboTaTh COBEPIIEHHO
vHayve. /{19 HaYnHAIOMKX 9TO camoe TpyaHoe. [laxe eciu
MIOHATHO, KaKHe OePaTOPhI ZOJUKHBI BBIIOJIHATHCS B TEJIe
[[UKJIa, — HO KaK OIIPeieJINTh, B IPABUJIBHOM JIU TTOPSIIKE
MBI UX PacCTaBWIH ? ‘

M&z1 pexoMeHyeM He TeHUTECS M BCeTa UCIIONIb30BaTh
onnnixmune6ﬁhﬁimeTon——TpaCCHPOBKqueCTHO11aKKy-
PATHO BBITIOTHMB BPYYHYIO HECKOJIBKO IAT0B IMK/IA, MOX-
HO TIOHSITD, IPABU/IBHO JIM HATIMCAHA HPOTPAMMA.

3apnanue 7.9. Hanucats mporpamMmy, KOTOpast TTOACYH-
TBHIBAET IIPOM3BE/IEHNE LETBIX YHCE], BBEIEHHBIX C KJIABHA-
Typol. [IpounsBenenue moaACYUTHIBACTCS IO TEX MOP, JIOKA -
BBOZATCA YHMCJIa B UHTEPBase OT — 101K)+10.Mbnonbsyu—
T€ IUKJI C TIOCTYCJIOBUEM. ’ B

Iloackazka: B 3aMuCH yCJIOBUA choanyﬁTe.noque-
CKYIO OTIEPALHIO.

3ananne 7.10. Boinonmure Ty e 3a,aat1y, HO C AACTIOJIb-
30BaHMEM IIUKJIA C TIPEYCTOBUEM. '

3ananue 7.11. Hamicats mporpammy «Yragaii-Kax:

C ucrnosip30BaHNEM HATYMKA CAYIAHHBIX YUCET B IIPO-
rpamme 3aragpiBaercs yucao B guanasone 0...100. Ha orra-
apiBanye uncia aaerca 10 mombirok. Wrpatoumit BBOAMT
Ka%ﬂbnlpaBOqepeHHoeqHCHO]IOCHCK&KHOE?OTBCT3HPO-
rpamMMa BBIBOJIUT Ha 9KPaH O/THO U3 COO6U.[€HI/II/I — «bonsb-
wes, «MeHblile» MM «yrajaHo», B 3aBHCUMOCTH OT YMCJIA,
BBEIEHHOTO NOMb30BaTeNeM. [MKT 3aBepHIaeTcs P BbI-
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TTOJIHEHUHU OHOTO U3 JIBYX YCJIOBHUIL: TGO YHCJIO TIONBITOK
nocturyo 10, mubo faH paBUIbHBII OTBET. :
Noackazku:

1. Kaskzaplit pa3 B 1HKJIe HapallyBaeTcs nepeMeHHas k,
cofepsKamast CYeTINK MOMBITOK.

2. Jlnst OTC/IEXXUBAHWS IPABUJIBHOTO OTBETA BBEIUTE JIO-
ruyecKyo nepemennyio flag, KoTopo# rmepBoHaYaIbHO
cliefiyeT mpucBouth 3HayeHue False. Ecou oTBeT BepeH,
MPUCBOITE STOM JTOTUYECKOH IlepeMeHHOH 3HaueHue
True:

3. Ilukn 3aBepiiaercs, eCiy 3HaUE€HHE CIeTINKA TIOTTBITOK
k paBHO 10 niu ecnu JOrvyecKast IepeMEHHAsT UMeeT
3HayeHue True (MCIHOJIb30BATh ONEPALMIO JIOTHYECKOE
<HATI> — OF).

4. TIpw BbIXONE U3 LIMKJIA HATO COOBNIMTD, YrafaHo Jiu
YHCJIO MJIM K€ BBHIXOJ U3 LIMKJIa IPOU3OLIeJ IO COBEp-
wenuu 10 nmonerrok. (7151 3TOr0 HaxKoO MPOBEPHUTH 3HA-
yeHHe JIorudeckoil nepementoit flag («ucrunay wim
<JIOXb» ).

Cuayana sanonxute 610K-cxeMy anropurMa (puc. 7.11).

3ananue 7.12. Beexure npa uncna (Hanpumep, A =5u
B = 8) u HaiiuTe MX HPOU3BEAEHHE, UCIIOMbB3Ysl TOMKO
onepauwmio coxenust. Hapucyiire 610K-cxeMy ANTOPHTMA,
UCIOMB3YsI UKL C TIOCTYCJIOBUEM.

3ananwe 7.13. Beenure na unucna (sanpumep, A = 45
u B = 8) n HalijuTe YacTHOE OT AeNeHHA Haiesxo (B Imme-
peMeHHO# k) 1 0CcTaTOK OT AeseHUs Haleno (B mepe-
MEHHOH A), MCIIO/B3YA TOJHKO ONEPANMIO BHIYUTAHUSL.
Hapucyiite 6/10K-cxeMy ajiropuT™Ma, UCIOIb3Ys IUKIT
C MOCTYCJIOBUEM. .

3ananue 7.14. Hepen Bamu 610K-CxeMa AITOPUTMA TIOT-
cyeTa KOJIN4eCTBA JeCATUYHBIX Pa3psAA0B B 3aJaHHOM IIO-
noxurenpHoM qucie N (puc. 7.12). SamonmuTe Ta6JII/IHy
TpaCCI/IpOBKI/I ¥ IOKQKATE, YTO B 1llepeMeHHON k MBI Keii-

f
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CTBUTEIBHO IT0JIy4aeM KOJUYECTBO paspszoB (8B HameMm
ciydae ux 4).

|

L Rarapanv Y ot 1 go 100 ]

flag: = false

Buisog Biog - / -
«Yrapani» «Mpourpan!»
|

Puc. 7.11. «Cnenaﬂ» 6n0|<-cxema anropwwa «yraAaMKa»
(cm, 3apaHue 7.11)

Tabnuua 7.1. Tabnuua Ans TPacCUPOBKI ANTOPUTMA,
MPUBEAEHHOTO Ha puc. 7.12 (3apanve 7.14)

Onepatop | Ycnosue N k | . Npumeuanne
Beon N ‘ 1024

b

i




Ypok 7.2. Uukn ¢ nocryenopuem <1 2—‘7L

Beog N

Puc. 7.12, bnok-cxema anropurma rnoacHeTa KoamHecrsa AeCATUYHbIX
paspsACB B 3aAAHHOM NOMOXUTENbHOM Hucne N

Hanmmmre niporpaMMy ¥ IpOBEPBTe aJrOPUTM IS IPY -
rux sHavennii N.

3ananue 7.13. lepen Bamu 6JIOK -CXeMa aJII‘OpI/ITMa TIon-
cyeTa CyMMbl IECATUYHBIX Pa3PA/OB B 3a1aHHOM TIOJIOKH-
TesibHOM yucae N (puc. 7.13). 3arnonfure TabmuUIly Tpaccu-
POBKH U TOKKUTE, YTO B IEPEMEHHOMN S MBI IEHCTBUTEIIHHO
TOJTyuaem CyMMy paBPHZIOB (B HamIeM ciydae cyMMa paB-
Ha 14).

Ta6nuua 7.2. Tabnuua aANst TPACCUPOBKM aAropuTMa, NPUBEAEHHOTO
Ha puc..7.13 (3apaHue 7.15)

Oneparop | Ycnosue N S fMpumeyanne
Beox N ‘ | 4235 ‘
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S:=S+Nmod 10

1 N:=Ndivi10

Puc. 7.13. Bnok-cxema anropuTma NoACHeTa Cymmbl AGCATAYHBIX
Pa3pAA0B B 3aAAHHOM NOIOKUTENLHOM vucne N

Hanwmrure BporpaMMy ¥ IIpOBephTe anTOPUTM UL APY-
TUX 3HayeHu N.

IlonesnpiM npuMepoM nuKia repeat ... until aBasercs
ncroIb30Banue Gubnmoredroit byHkimu KeyPressed.

KeyPressed — 6ubavoreunas dyukims (13 Momyst CRT),
KOTOpast, 0TpaboTaB, BO3BPANIAET B IPOrPAMMY Pe3y/IbTaT -
B BUJe JIOTUYECKOTO 3HayeHus. IlepBoHAYATIBEHO pe3yJib-
TaT paseH False. Kak Tospko 6y}16T HaxaTa Jiobast KiaBuIIa
'Ha KJIaBMAType, BO3BPaIiaeMblil pe3yJIbTaT CTaHEeT PABHBIM
True. Tarkum o6pa30M vk Buza repeat until KeyPressed
OyzeT BHIMOMHATDCS, TI0KA He OyZeT HaxaTa Kakas-1u60
KJIABUIIIA.

O06b14HO 3TO0 I/ICIIOJU)BYCTCS{ TUISL 0Ty 4eHUA 3aePKKH
B IIPOrpaMMe — HAIIPUMeD, /151 IPOCMOTpA Pedy IsTaTa Ha
aKpaHe. TeJio LMKJIA ITyCTO, UK CBORAUTCS TOJIBKO K- npo—
BepKe YCIOBUS KeyPressed
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KoHTponbHee onpocsr 129

1 opranusaniii MHOTOKPAaTHO HOBTOPSIONIUXCA Iei-
CTBHY C HEU3BECTHBIM YHCJIOM NOBTOPEHHUI UCTIONb3Y-
eTcs ofiepaTop LMKJA C IPEAYCIOBUEM:

while <nornyeckoe ycnhosue> do <oneparop>

. Bomonnenue nukna while mpexpaniaercs, Kak TOJbKO

JIOTUYECKO€ yCJIOBUE NIPDHUMET 3HAYCHUE false.

ITuxa ¢ npexycnoBueM (while) MoXKeT He BRITIOJTHUTHCS
HU pasy.

. [[JIH BBITIOJIHEHHS TOM JKe 3a1a49u CIIYKHUT HUKJ C IIOCT-

yCJIOBUEM:

repeat

<OAVH AU HECKONBKO ONepaTopoB>

until <nornueckoe ycnoene>

BrirtostHeHe UMKA repeat mpeKpaniaercs, Kak TOJBKO .
JIOTHYeCcKoe yCIoBue IPUMET 3HadeHue true.

Iuka ¢ mocTyciosueM (repeat) 6yneT BHINOIHEH XOTA
ObI OIMH a3,

[Tpu MCIIONB30BAHUM HECKOJBKUX ONEPATOPOB B TeJie
MK/ repeat ... until omeparopHast ckobka (begin ... end)
HE HY»KHa, TAK Kak rapa repeat ... until cama siBnsercs
OIIePATOPHO# CKOOKOH.

KoHTponbHble BONPOCHI

1.

B kakux ciy4asx NPEANOYTUTENIbHEE HCIIONb30BATh
orepaTop nukia for, a B KaKUX — OIepaTophl LUKIA
¢ yCJIOBHEM?

. UeM mpoBepKa yCIOBUS BhITIOJMHEHM 1ukia while ot-

JIMYAEeTCs OT IPOBEPKU B IIMKJIe repeat ... until?
Yro GyneT Ha 9KpaHE B Pe3yJbTaTe BHINOJHEHUS CJie-

- aylomux ¢pparmenToB riporpamm? (Ilepemenuble orn-

CaHbI 1719 BceX GparMeHToB.)

5 3ak. Ne 2654
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var
K.x,1: integer;
-begin

{ Oparment 1 }
k:=256;
while k<>1 do
begin
write(k:4);
k:=k div 2
end;

{ Oparvent 2 }
k:=5; :
repeat

writeln(k);
k:=k+5
until k=30: .7

{ ®parment 3 }
. for 1:=1 1o 5 do
- writeIn(i*5);

{ oparment 4 }
for 1:=8 downto 4 do
write(i:3);

{ ®parment 5 }

for x:=1 to 79 do

begin .
gotoxy(x,8):;
write('*');
gotoxy(x,15);
write('*")

end;

end.



TEMA 8
MaccuBbl —

CTPYKTYPUPOBaHHbIN
TUN AAHHbIX



B npenbigymux ypokax M C BAMHU pPaccMaTpPUBaIH 3a-

" Iaud, B KOTOPBIX MCHOJIb30BAIOCH HEGOMBIIOE KOJIHYE-
CTBO JNAHHBIX. [[/I KaXI0TO MBI CO3AABANIU OTAEIbHYIO
syefiKy naMAaTU ¢ yHUKaapbHBIM uMeseM. OHako 3avac-’
TYI0 IPUXOAUTCS PABGOTATh C GOMBIINM KOJIUIECTBOM OJ1-
HOTUMHBIX AaHHbIX. IM Takue TpedyOTCa OTAENbHBIE
SIYEUKY TTaMSITH — 9TO MOHATHO U €CTeCTBEHHO (Ba JIUT-
pa BOABI HE TIOMECTATCS B ONMH CTaKaH). A BOT yKa3bl-
BaTh IS KaXIOH AUEHKM OTHeNbHOE UM — HeyAo0HO.
Kax 6piTn?

Onve u3 METONO0B PEIEHN TaKOM: BBIAETNM [IAst 9THX
TAHHBIX 00JIACTH TIOCIIEOBATEIbHBIX TUeeK TAMSITH i Ha-
30B€M BCIO 00J1aCTh 00IIMM UMEHeM. A JUIS TOTO, 4TOOBI K
KaK0H Adeiike MOXXHO ObLTO 0OpaTUThCS, TPOHYMEPYEM
A4eHKY 110 TIOPsAKY. Takum ob6pasoM, st 06paeHus K
oripefieIeHHON sueifKe HY>KHO yKa3aTh Ha3BAHNE BCEH KOH-
CTPYKIIUU 1 HOMED AYEHKU B Heil.

Ypok 8.1. XpaHeHne OAHOTUIHEKIX
AAaHHbIX B BUAE TaONuubl

Maccus — COBOKYNIHOCTb OZHOTHUITHBIX JAHHBIX, XPaHI-
MMXCA B TIOCTIEAOBATENBHELX sT9eKax MaMsITH M MIMEIOIIUX
obuiee nMsl. Sueitxu HaSBIBaIOTCﬂ ANEMEHMAMU MACCUBA.
Bce a/ieMeHTbI IPOHYMEPOBAHBI IO MOPSIAKY, U 9TOT HO-
MED Ha3bIBAETCST UHOCKCOM INEMEHMA MACCUBA.

Bce a1eMeHTBI MAaCCUBa UMEIOT OZMH ¥ TOT ke THIL Cam
MaCCHB TP 3TOM UMEeT UMsI — OHO JJI BCEX 3JIEMEHTOB.
JLtst o6paleHus K KOHKPETHOMY DIEMEHTY MaeCuBa HEOD-
XOJIIMO yKa3aTh MM MAacCHBa U (B KBaZ[PATHbIX CKOOKAX)
MHJIEKC 3JIeMeHTa.
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Ipocredmuit Bua MaccuBa — OAHOMEDHDBIN MacCUB
(puc. 8.1). '

A [10] 3]-8]1a]2s]12]10] 1]
12 3 4 56 7 8 .
Puc. 8.1, YcnosHoe 306paxeHue OAHOMEPHOTO MaccuBa B BIAS CTPOKNA

A — 1M MaccHBa, YMCHa B KJIeTKaxX TabJIMIbl — dJieMeH-
TBI MACCHBA. -~ : ~ .
Paccmotpum 3amuch A[3] = -8. B sToit 3ammcu:

+ A — vMs MaccuBa,

+ 3 — HOMep 3JIeMeHTa MaccuBa (MHIAEKC),

+ A[3] — obosnauerue 3-ro 3/eMeHTA MACCHBA,
+ -8 — 3HayYeHHE 3-TO dJI€eMEHTA MACCHBA.

OcHOBHble AeNCTBUA NO paboTe ¢ MaccMBaMM

Ham npescTONT HayduThCsI BBLIOJIHST Psif Haubootee pac-
TPOCTPaHEHHBIX AeHCTBHUH C MAC UBAMMU: ' h

OIINCaHuE;

3alloJIHEHHE MaCCHUBa Cﬂy‘{aﬁHbIMH YHCaAMY;
3aloJIHEHNEe MaCCHBa € KJIaBUATYPBbI, ’
BBIBO/I HA 9KDaH; o

TIIOUCK MaKCI/IMaJIbHOI‘O JJIEMEHTA,
BBIHHCHGHHC CYMMBI BCEX 37IEMEHTOB MaCCHBa,

+F+++++ 4+

BBIYHCJIEHYE KOAMYCCTBA IONOKUTENbHEIX DIEMEHTOB.

Onucanue MaccuBa Ha A3blKe Mackanob

<Wms Maccusa>: array [<tun uHpekca>] of <tun KoMnoHenToB>;

371ech <TUN KOMNOHEHTOB> — 5TO THUIT JAHHBIX, KOTOPHIN
uMeeT KajK/blil 2JIeMeHT MACCKBa, a <TUN UHAEKCa> — Ipa-
HUUBI U3MeHEeHUA UHACKCA. ‘
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Hanpumep:

var A: array {1..10]7 of mteger
31ech TUIT MHIEKCa — UHTePBAJIbHBIIN, U3MEHSIETCSl B MHTED-
Basie oT 1 g0 10, T MaHHBIX (2J1€EMEHTOB MacCHBa) — Iie-
JIBIN.

3anonHeHne MaccuBa CJlyvaiHbLIMU YUCIAMU
U BBIBOA MAcCUBA HA 3KpaH

PaccMOTpHM 3a1avy, B KOTOPOH TpebyeTcsi ¢ MOMOUIBIO AT~
YUKa CAYYANHBIX YHUCEN CO3/1aTh OTHOMEDHBI MacCHB ¥
BBIBECTH €10 Ha 3KpaH. BJIOK-cxema aqropuTMa roxasaHa
Ha puc. 8. 2 ‘ :

Unuumanuaauus random

A[I] = random(100)

Puc. 8.2. Brok-cxema anropuTma 3anonHeHns OAHOMEPHOTO MaccuBa
CY4aNHBIMU HUCNAMI U BBIBOAA MACCUBA HA 3KPaH

Mpumep 8.1. OcHOBHbIE ASHCTBAA NO PaBoTe ¢ MaccMBamit

Program Masswl , .
uses Crt; ' ‘ ’
const v { Paznen onNMCaHua KOHCTAHT,

TO €CTb NOCTOAHHLIX BENMUMH
.ONpefensensix 8 Nporpamme 3apaHee
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W HE M3MEHAUMXCA
N0 XOAY BHINOMHEHUS NpOrpammsl }-

N=10; { /iMeHa KOHCTaHT He WCMonb3ywnTCca AN
UMEH NEPEeMEHHbX BennuuH (U3 paspena var) }
var .
A: array [1..N] of integer; { 1..N — Tun nHgexca.
. Ona wHpekca sbibpax
WHTEpBaNbHLIA Tum,
TO CTb MHTEPBAN LEbiX
yncen ot 1 o N,
rae N onpepenexo
8 pasfene const }

izinteger; { MNepemeHHan, XpaHAWas WHAEKC aneMeHTa
MaccuBa, K KOTOpOMY ufeT obpatienve }
begin

{ 11. 3apaHve 3Ha4eHWl 3MEMEHTOB. MACCMBA
KaK chnydaiHsix vucen }

Randomize; { WHuuuanuaauua RaTyvKa cryvaiHsix sucen }
{ 3apaHne anemeHTO8 MaccwBa: '}

for i:s1 to N do { Nepenerinas i wameHseTCH
: g ymkne ot 1 go N,
TO ECTb Mbl MO Ouepepu
nepebupaem
BCE 3/1eMEHTH maccusa }

A[1]:=Random(100); { B ouepepHOit IfNeMeHT Maccuga
A[1] 3anuceiBaem
cnydaiHoe wucno ot 0 po 99.
ofpatnte BHumMaHue: i - HoMep
3NEeMEeHTa MaccuBa (NpPUHATO
FOBOpPUTL "whperc”), A[i] -
3HAYEHNE 3NEMEHTA MAcCKBa }

{ IIT. BuiBOA 37€MEHTOB MAcCUBA Ha IKpaH B OfHY CTPOKY }
ClirScry , o
writeIn( BeegeHHud maccue: ") ;
for i:=1 to N do nIPOAONIKEHNE B
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- Mpumep 8.1 (npggomxenme). i B
write(A[i):4); . { Ha xawfgii 9nemeHT maccusa.
’ BhipenseTcs no.4 mnosuuun
"CTPOKM, 4TOBbLl OHK
HE CKIeuBanuCb npu Busoge! -}

writeln; : { 310T "nycToOR" onepatop BLiBOAA
0TPaboTaeT TOMbKO OAUH Pa3
W nepesegeT Kypcop
Hd HOBYI0 CTPOKY
ANA panbHehwer pabotst }
readln

end.

B naHHOM IpUMepe Mbl 3aI0THUAR MACCUB CIIy4aiiHbI-
My gucaamu ot 0 10 99. Ito obecneunia nam Gynkuus
random(100). A ecsiu Ham HYXHO TOAYUUTH CIIydaiiHbie
qyCia B [PYTOM IMAIa3oHe — HAIPUMeP, He 0T Hy st ? Pac-
YyeT HY>KHO czesaTh Takoi: pynkuus random(N) Bpigacr
N paznauynsix uuces ot 0 ao N — 1. Ecau wHam HyxHO,
yT06BI HAMMEHBIIUM YHUCJIOM AKanasoHa 6b110 K, 3HauuT,
Heobxoxumo npubasuth 310 K ¥ random(N). Haubon-
1iIee Y|CJI0, KOTOPOE Oy/IET BHIIABATD B 9TOM caydae ¢hop-
myJia random(N) + K, 6ymeT HaubonbIuM YUCIOM aHana-
30Ha. )

ITycTs, HampuMep, HaM TPeOYIOTCS CIydYaiiHble YUCIa B
manazore —100...+100. CunraeMm, CKONBKO PA3THYHBIX Y1-
ceJ B aToM nuarnasone: 100 monosxxkurensHbix, 100 orpura-
TesibHbIX U HOJb. Vtoro 201. Dopmyna Ty npocra: Bbi-
yecTs U3 Gosmbiero Menbiee 1 nprubasuts 1. 3naunT, N = 201,
aK=-100. Toects nonyuaem popmyamy random(201) - 100.

3AMEMAHUE"

K comarennio, € manos Guge popuyua padowiars ke
dygeri. — npue 3anycie npohanua «Botemnin» € coodiuenned
of omudie. o O «UIMUMHEID Yua», KOWOpolE nposbiser
sgecs chega Tlackass. Dewo € wou, wio Tlackas cukaes
Hiun o0 Guhamerns ho gyniuien random . A ona uuneers
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dun word . Unstuu crobamu, dessnawobsi. Tl nonsuiixe ot~
uechis 100 us wucaa, sensuero 100, nosyaen onpusasmicts-
wendi pesyasiiasn, wio Jlackass e yempanbaer: . Caustii npo-
CHROI chocod odoliin Il HANACHE — ROMEHANL MECIRAMN
yuenomaence (random) u Guvusmacuoe, 1o ecrib HANKCAKb:
~100 + random(201) . Jozga Jlackass dyger cuuncans Hun 3o~
20 Boipanenns kak integer no nepbomy wucay (-100), u omudin
e Bonurhen .

3ananue 8.1. OdopmuTre 3Ty NPOTPaMMy TaK, YTOOBI
3a/laHre MaccuBa U BBIBOJ €r0O 3JIEMEHTOB Ha dKpaH BbI-
HONHSIMCH B OAHOM 1mKJte. Bam noHanoburcst cocTaBHON
oneparop A Teja uukia begin ... end.’

3anauue 8.2. /[obGaBbre B rIporpaMmy 3agaHns 8.1 Ho-
BBII LIMKJI BRIBOIA 9JIEMEHTOB MaCCHUBa B 0OpaTHOM MOPSI-
ke (HaunHag ¢ nocefnero). ITonpo6yiiTe BHIMOJHUTL TO
e 3afaHue 6e3 BBEJIEHMS HOBOTO LIMKJIa.

3AMNOMHMUTE!

Maccul — snzo unowmechibo sueex nanain. Jlowiony
odoe genciibue ¢ maccubon 3axsnwnachmcs € hom, whods
nepedhaiize bee HHin Kuedih UL, NO KpAUREE Mefe, KAKyio~1ro
wx wachs. o snawuwk, wio Awodoe gelichibue ¢ maccubaiin
qoanro cogepokane € cede wukd, € komopos nepeduparoncs
adeneniios maccuba. Ecin Gor numene nhoshamy ¢ uaccubos
u ne nanucain uursa (for, while win repeat) — suauuni, G

omudiuce .

Co3paHMe rnonbL30BaTeNbCKOro TUMNa AaHHbIX

B cenyoniem nipumepe MacCHB ONMCHIBAETCSE B HOBOM pa3-
nesie — paszeJie OIICaHsI TUITOB 10JIb30BaTe s (type). Brr
MOXeTe I0-TIPEXXHEMY [TOIh30BaThCA OIIUCAHHEM MacCHUBa
B pasjielle OMHUCAHUS MepeMeHHbIX (Kak B mpumepe 8.1). .
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BapuaHT onucaHusi MacCHBa, IPUBENAEHHBIN B 9TOM. TIpH-
Mepe, B H0JIbIuel CTENeH COOTBETCTBYET [PAMOTHOMY CTH-~
JI10 0OOPMIIEHUS TIPOTPAMMBI.

Mpumep 8.2. Beoa, ¢ KNaBUaTYpLl OAHOMEPHOTO MACCUBA UEMbIX
HUCEN U BLIBOA €r0 3/1IeMEHTOB Ha 3KPaH
C NPOTUBONONOXHBIM 3HAKOM '

Program Massive;

const
N=10;

type {

Mas=array [1.

var
Line:Mas; {
irinteger: {
begih

Pazfen ONUCaHNA TUNOB NEPEMEHHbIX.

JTM TUMbt ONpefesiaeT Cam Nonb3oBaTefb,
TO €CTb Mbl ONPEHENAEM TUN OAHOMEPHOTO
MAacCUBa M3 n UERkX uucen }

N of integer: { 1..N — Tun uHpekca;
ANA WMHAEKCA 8bIODAH WHTEPBANLHLIA THM,

TO eCTb WHTepBan uensix wucen ot 1 go N,
roe N onpenenero B pasgene const )

Line — ofHomepHbiil Maccws.
€ro TMn ONpefeneH HaMu Kak Mas }

NepereHHas, xpaHslian UHAEKC dneMeHTa
MacCuBa, K KOTOpOMY WheT -gfpaliexne }

’ { 1V. Bsog Maccusa ¢ Knaamarypm }

for i:=1to N do  { OBpaueHne K anemeHTaM Maccuga

begin {

write('BBenuTe 3AEMeHT C UHEEKCOM

NPOUCXOANT B UMKAE, N0 ouepesn }

Hauano ywkna ssofa anemedTOB MACcCUBa }

i)

&

read1n(L1ne[1]) { O6pawaemcs K 1-my -

‘3fIEMEHTY MACCHBa
(Line[11.Linef2l w 1. 0.) }
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end; { KOHeu LUKNa BBOJA 3/iEMEHTOB MAaCCuBa- }
{ BbJBon 3NENeHTOB npomcxonm Tax»(e B umune }

fori:=1 to N do ~{ MNepebupaen ece N 3neMeHTOB
e Maccusa } :

write(-Line[i]:5); { 10 anemeHTOB BhIBOAATCH
B CTpOKy. BuiBogum 8ce
INEMEHTH MaCCUBA
C NPOTUBONONOKHLIM 3HAKOM }

writeln; . { Nocne BLIBOAA MACCVBA SEMEHTOB ~
‘ Nepexop Ha HOBYD. CTPOKY }
readln

end.

3amerbTe, B 3a1aHuM He TPeGOBATOCH, YUTOOBI 3HAK BCEX
3JIEMEHTOB MAaCcCHBa MEHSLICS HA IIPOTHBONONOXHBIN. Tpe-
6OBAIOCH JINIIL BBIBECTH MX B TAKOM BI/e Ha 9KpaH. Ecin
651 TPeOOBAIOCH UBMEHUTD CaM MACCUB, 00S3aTEIHHO HY K-
HO 6BLIO GBI C/IETIATH NPUMEPHO CJIeNyOIee:

For i:=1 to N do
Line(i]:=-Line(il;

OuyeHb Ba’KHO TOHUMATh: TO, YTO MBI BH/IUM Ha 9Kpa-
He, He BCer/a €CTh TO, YTO AeHCTBUTEJIbHO XPAHUTCS B
namaATd. IIporpaMmucT MoXKeT UrpaTh 3/4€Ch poab Qo-
KycHHKA. BaxXHO ninb, 4to6bl 3asanue GbLJIO TOYHO BhI-
HOJIHEHO. ‘

To ecTb ecnu B 3ananuu TpebyeTCss U3MEHUTh KaKUM-

~An60 06pa3oM NaHHbIE H BBIBECTH PE3YJIBTAT HA IKPaH, a
TIPOTrPaMMMCT IIPOCTO BBIBEJ JaHHbIE HA 9KPAH B HY>KHOM
BHjIe, TO TaKOe 3aJaHue He MOXKET CUMTAThCSA BBIIIOJTHEH-
HBIM. :
HaanMep, B 3a/laHUM Tpe6yeTc;1 TIOCTABUTH BCE 3JIe-
MEHTBI MACCHBA B OOPATHOM TOPSIIKE ¥ BBIBECTH PE3YJIb-
TaT Ha 9KpaH. [[POrpaMMUCT PEIIHJT, YTO IIPOIILe Beero Oy-
JIeT IPOCTO BLIBECTU HA DKPaH BCE 3JIEMEHTHI, HAYMHAA
¢ nocenuero. Takoe penieHue He 3aCYUTHIBAETCS !
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3a11a}me 8.3. BLITIO/HUTH c.ueaymnme ZIGI/ICTB]/IH

1) cosmars OXHOMEpHBIH MaccuB A U3 10 embix Imceﬂ
(C TIOMONIBIO ATUMKA CIIySaHpIX QuCe ),

2) BBIBECTY MACCHB Ha 3KPaH B BUJE CTPOKH YKUCEJT;.

3) MOACUUTATH CYMMY 3JieMeHTOB MaccuBa (OJ0K-cxema -
aJIropyuTMa IoKa3aHa Ha puc. 8.3);

4) BBIBECTM CYMMY Ha 9KDaH.

Puc. 8.3. bnok-cxema anropvima Bei4McieHus cymmg 3NeMeHTOB
OAHOMEpHOFO MmaccuBa

* 3apmauue 8.4. BRmosHITD CIEAYIONTe AeHCTBIS:
1) cosnarb ogHOMepHbIH MaccuB A u3 10 nessix yuces;
2) BBIBECTH MacCHB Ha 9KpaH B BUJIe CTPOKH THCEJT;

3) noMeHATh MECTaMM d1eMeHTHI MaccuBa (67I0K-cXeMa
- JITOpUTMAa ITOKa3aHa Ha puc. 8.4) CJIeI[yIOIIII/IM o6pa30M

1-i1 3;ieMenT — €O 2-M,

3-# — ¢ 4-M,
5-it — ¢ 6-Mm, )
T-1 — ¢ 8-Mm,

9-i1 — ¢ 10-M;
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(mano BCIIOMHWTB, KaK yfieT 0bmexn SHAYCHMAMY JBYX
nepemeHme (puc. 2 4))

4) BBIBECTH N3MEHEHHBLI MaccuB Ha 31<paH

Hauano

MomeHsaTL MecTaMmn
Alil v Afi + 1]

i=i+2

Koney

Ve

Puc. 8.4. bnox-cxema anroputma o6meHa COCeAHUX 3/1eMEHTOB
OAHOMEPHOro MaccvBsa

Monck makcMmanbHOro anemMeHTa MmaccMsa

JIOBOIBHO-TAKY TUITMIHAS 3a/1aya 111 GOJIBIIOTO KOIIde-
CTBa JaHHBIX — MOUCK MakcuMmyma. Hanpumep, B CIIUCKe
ycreBaeéMOCTH YYeHUKOB KJIacca HalTH CaMOTO NPUIEXK-
Horo. ViHaue roBopsi, Tpebyercs BoIOpaTh HanboJIb1ee 3Ha-
YeHHE CpeaHEro DauIa H yKa3aTh GaMIInIo YIEHUKA.

Mpumep 8.3. Mporpamma NOMCKA MAKCUMaNLHOTO 31eMEHTA
B MaccvBe U ero uHAekca (cm. 6A0K-cxemy
anropuTMa Ha puc. 8.5)
Program Maximum;
const.
N=10;
type
Mas=array [1 .NJ of mteger
S ovar
A:Mas; nPoAO/IXEeHME 5
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Ffipumep 8.3 (nposomxerne) ;
i integer; { Cuetunk. uuxna }

Max :integer; { NepemenHan Ana xpaHeHus
BENUYUHLL MAKCUMANLHOTO ANeMeHTa }

Imax:integer; { NepemenHas AN XpaHeHusa
‘ JMHAEKCA MAKCUMANBLHOTO 3NeMeHTa )

begin { Teno nporpammel }

{ 3anonHUM 3NEMEHTHl MACCUBA 3HAYEHMAMM AATUMKA
CAYYaRHLIX YMCen W BbIBEAEM BECb NONYYEHHHA MACCUB
H3 3KpaH B OJHOM LMKAe }

Randomize:

for i :=1to N do

begin

A{i7:=-50+Random(101);
write(A[1]:5)

end;

writeln:

{ V. llouck MAKCUManbHOrO 3MeMenTa
W ero uHEexca B maccuse }

Imax:=1; { CHayana cuuTaem,
' 4TO NEepBbLIi 3neMeHT Maccusa
N €CTb MAKCUMAMbHbIA }
“v‘
Max:=A[1]; { Ero MHAKC w BeanMHy '
3anUCHIBAEM COOTBETCTBEHHO

B nepemeHHie . Imax u Max }

for i := 2 to Ndo { Cpasuum Hawero KaHvgupata
B MAKCUMYyMbl CO BCEMN
OCTanbHLIMA 3NEMEHTAMU MACCUBA
(co Broporo'uo nocnefHero) }

if Max < A[1] then { Ecnau Haw Kanampart
B MAKCHMMyMbl OKa3ancs
MEHbWE TEKYWero anementa... }
::\

begin
Max:=A[i]; { ... 10 Bypem cunTaTs Tenepsb
KAHANNATOM B MAKCHMYMbI
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TEKYUWE anemMenT J-.7 2an

Imax:=i { 3anomHuM ero 3HaueHue
, U UHAEKC
8 nepeMeHHLIX Max u Imax }

end;
writeIn( 'MakcuMansHeiA 3neMeHT B Maccuse=' Max:5);
writeIn('Ero nupexc=".1Imax:5);
readin

end.

Hauano '

l

]
Imax:=l ]

{ Max:=A[l]
|

[
/ Bbisog Max,imax J

Puc. 8.5. bnok-cxema anroputma NoUCKa MakCMManbHOroO 3/1IEMEHTa
MacCuBa 1 ero MHAEKCa

3aMeTHM, YTO B TIPOLECCE [TOMCKAa MAaKCUMyMa He 00si-
3aTeJIbHO XPaHUTh 068 BeJIMYHBI — HOMep MaKCI/IMyMa )53
ero 3HayeHue. JJocTaToOuHO XPaHUTh OAHY, B 3aBUCUMOCTH
OT [IOCTABJEHHON 3aaUH.
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Ecny naaexc MaxcuMyMa He Hy KHO 3HaTh, ZOCTATOUHO
6yner mepemenHoit Max. Ecan, Ha060poT, HyXeH TOJBKO
HOMep — A0cTaTo4HO Imax. TOHKOCTb COCTOUT B TOM, YTO
ecI Hy>KHO HaliTH ¥ TO ¥ pyToe, BCe PaBHO JOCTATOYHO
Haiity TobKOo Imax, Beab 3HaueHue MaKCHMyMa JIETKO MO-
JKeT OBITh mosryueHo 1o ero uuaekcy (A[Imax]).

VHbIMY cJTOBaM¥, Hally TPOrpaMMy MOHO yIPOCTUTH
CTeyIoNTIM 06PasoM:

Mpumep 8.4. [Nporpamma nomucka MakcMMyma, He XpaHALaa
3Ha4eHUe MAKCMYMA, 3 3aNOMUHAIoULas
. TONLKO ero Homep

Program Maximum?;
const
N=10;
type
Mas=array [1..N] of integer;
var
A :Mas:
i, imax  integer;
begin
Randomize;
for i =1 to N do
begin
A[1]:=-50+Random(101);
write(A[1]:5) ,
end; : g
writein;

{ V. TloucK uHpeKCa MaKCUMansHOro 3nemMexTa B Maccuse '}
imax:=1;
for i :=2 to N do
if Alimax] < A[1] then
imax:=1i;
writeln(" MakcumanbHbid SﬂeMEHT B Maccmse— ADimax]:5);
writeIn('Ero MHneKC—» imax:5):
readin
end.

Bananue 8.3. BeIIOMHNTE HOUCK MAKCUMATbHOTO U MU~
HUMAJIBHOTO 3JIEMEHTA B MACCUBE 32 O UH UK (6JIOK cxe-
Ma aJITOPUTMA IToKa3aHa Ha puc. 8.6).
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" Hauano '

i=210,1

A[Imax] < Al

Beieog Imax, Aflmax],
Imin, Afimin) Co

KoHeu

y

Puc. 8.6. bnok-cxema anroputma novcka MHAEKCOB MaKCUMManbHOro
¥ MURMMANLHOTO 3NEMEHTOB MacCUBa 32 OAUH UMKN

3ananue 8.6. B onnomeprom mMaccuse us 10 anemen-
TOB OIIPEZIESTUTH MECTOIIOIOXKEHIE MUHMMAJIBHOTO 3JIeMeH-
ta. OGHYJIUTD 31€MEHTBI, CTOSIIYE 10 HETO, HO HE CaM 9TOT
anemeHT. (O6HYIUTH — 3HaumT 3anucarts () Ha MecTo aJe-
MEHTa, TO eCTh BBIMOMHUTE A[i] := 0.) V3ameHeHHBbIil Mac-
CHB BBIBECTH HA DKPaH.

3ananue 8.7. B oxHoMepHOM MaccuBe u3 10 aemen-
TOB OTIPeeTUTh MECTOIOJIOXKEHNE MUHUMATBHOTO M MaK-
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CUMAJIbHOTO 3sieMeHTOB. OOHYIUTD DJIEMEHTHI, CTOANINE
MEKIy HUMMY, & TAKKE CAMU 3TH AJIEMEHTHI. -

Bbluucnenue CYyMMBbl U KOJIUYECTBA d1eMEHTOB
MaccuBa ¢ 3apaHHbIMY CBONCTBaMMU

Eie ogna 3apaya — HOCUMTATh CYMMY 9JIEMEHTOB, KOTO-
phIe YIOBJIETBOPSAIOT KAKOMY-TO yCaoBuo. HasepHoe, B
y3Ke MOHSLIN 001V IPUHIUITE: IepebUPaeM Bee 3JIEMEHThI
MaccuBa (UK for) ¥ poBepsieM JIIS KaXI0TO AJIeMeHTa
BBINIOJIHEHYE ycaoBHA (ofiepaTop if). Ecou yenosue Brinon-
HEHO, 106aBUM 371eMeHT K cymme (S = S+A[i]).

Mpumep 8.5. BuiucneHue cymmel NONOXUTENbHBIX

3NemMeHTOB MaccvBa
program PositivSumm;

const. N=10; v
type Mas=array [1..N] of integer; -
var a:Mas;
i:integer; { CueTuux umxna.}
S:integer; { Konunxa — nepemeHHas
ANA CyMMUPOBAHWUA |
NONOKMTENEHLIX 3NEMEHTOB }
begin

{ 3anosHuM Maccus CyyYaltHuMK YUCaMU

B AnanasoHe -100..+100 } o
randomize; :
for 1:=1 to N do
begin

aril: -—100+random(201)

write(alil:5)
end; ; :
writein;

{ TIDUCBOMM NEpEMEHHbIM HAUaNbHbE 3HaueHus }

S:=0; { MepemeHHas S — aKKyMynaTop.
‘ OHa OypeT HakanausaTb CyMMy
BCEX MOSOKUTENbHLIX 3JIEMEHTOB .
Hy®HO npncBOMTL el TaKoe )
H3YaNbLHOE 3HAYEHWME, 4TOBH OHO
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- He MOBAMAAO HA. pe3ynLTat
CYMMUDOBAHWS . TaKuM YUCAOM
ABZETCA HOMb } ‘

for i:=1‘tQ.N do { Mepebupaem BCe 9nEMEHTL MAcCUBa }

if A[11>0 then . { lpoepseM Kawpuik aNemeHT
H3 NONOKMTENLHOCTDL }

S:=S+A[1]; { Ecnn 30eMeHT NonOXUTEnbHLIA,
: "R06aBASEM 3HAYEHUE INEMEHTA
K aKkymynatopy }

{ BuoizopuM PE3yALTAT HA 3KpPaH: }
writeIn(’'Cymma NONOMMTENbHLIX ANEMEHTOB=",S);
readin

end.

Bor 3agaua, oueHb 0X0as1 Ha NPeAbIAYIYIO: TIOCYH-
TaTh KOJUYECTBO 3/IEMEHTOB MacCHBa C YKa3aHHbIMU CBOU-
cTBaMu. Pemaercst aHamoruyHo: nepebepeM Bee SIEMEHTS,
TIIPOBEPUM I KAKAOTO YCINOBUE U, €CJIN OHO BbINOJIHEHO,
yBEJIMYYM CYeTIMK Ha efununy (k := k+1).

I'Ipumep 8.6. BblMucieHMe KONnMYecTBa YeTHLIX 3/1eMEeHTOB MaccmnBa
{6nok-cxema anropuTma nokasaHa Ha puc. 8.7)
program EvenCount;

const  N=10;
type Mas=array -[1..N] of integer:
var a:Mas;
i:integer; { CyeTymk umkna }
K:integer: { Konuara — nepemeHHas pna NOACHeTa
: KONWYECTBa YETHLIX 3MEMEHTOB )
begin

{ 3anonHuM MacCuB CRyYaiHeIMA YnuCnamm
8 -guanasone +10..+100 }

randomize;

for-i:=1t0 N do

begin
ali]:=+10+random(91);
write(a[i1]1:5) -

end; nposoIXeHue 3
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Mpumep 8.6 (paso/kenne) -
writein;

{ TIPUCBONM MEPEMEHHbIM HAYANLHYE 3HAYEHUA )

K:=0; { NepemenHas K — cueTyuk.

-~ OWa GygeT BHMOAHATL Ty Ke QYHKLMK,
4TO ¥ NanbUbl HA DYKe npy cueTe:
KQKAbA pa3, Korfa OyneT BCTPEYaThCA
YeTHoe yucno, Oygem 3arubath: 0AuH
naney, TO eCTb YBENMUUBATH
nepemerHyin K. Ha eguHuby.

B Hayame HY®HO NPUCBOUTL €
TAKOE 3Ha4eHne, 4ToOH OHO
He NOBAMANO HA pesynbTaTt
CYMMUpPOBaHUA . TakMM YUCIOM
ABNACTCA HOMb }

for i:=1"to N do { Mepebupaem BCE 3INEMEHTH Maccusa }

if ali] mod 2 = 0 then { lpoBepseM Kamawii 3nemeHT
Ha 4eTHOCTh, TO €CThb
npoOBEpPAEM, YTO OCTATOK
OT [eNeHua 3TOro 3neweHta
MACCNBA Ha 2 DPABEH Hyo }

K:=K+1; { Ecnmn anemeHT. yeTHit, yBenquBaeM

CHETHUK Ha efuHuuy } ¢ £

{ BuwsOAWMM DE3YNLTAT Ha IKPAH: }
writeIn(’' KonMyecTso YeTHuX 3nemeHTos=",K):
readln

end.

Ypok 8.2. lonck B maccuse

Teneps paccMOTpuM enie psaf 3aja4, KOTOpre IPUXOANT-
cs1 pemarth Ipu paboTe ¢ MacCUBaMy, 4 MMEHHO 3a7Ia4H T0-
ucka. Ha npumepe 3amauy MOMCKA OTPHUATENHHOTO 3J1e-
MEHTa MbI PACCMOTPHUM HECKOJIBKO METOZIOB, IPUMEHSIEMbBIX
175t IOUCKA B MACCHBE.
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Puc. 8.7. bnok-cxema anroputma BulHUCNCHUA KoOnuyiecrsad
HeTHbIX 2NeMEHTOB MacCCuBa

OnpeAeneHMe Haanyuvsa B MaccuBe
oTpuUuaTeSIbHOIO 3/1IeMEHTA
C UCcnonb3oBaHUEM Cb}'la)KKa

PaccmoTpum 3aza4y: ONpe/iesIuTh, €CTh JIU B MaCCUBE XOTA
6b1 OIVMH OTPUHATETIBHBII SJIEMEHT.

Ha mepBr1it B3TISIA 3a/1a4a KAKETCS BeCbMa IIPOCTOM:
NOCTATOYHO Tepebparh BCE HNEMEHTH U TIPOBEPUTD KaXkK-
JBIH HAa OTPULIATENIBHOCTD. DTO TpaBuIbHO. Ho uTo xe ge-
Jath Aaibme? Yl KaKk ONPe/ie/IuTh, YTO B MaCCHBE BOOOUIE
HET OTPUIIATEIbLHBIX 3JIEMEHTOB? A €CIV X HECKOJIBKO?

. Jannasi 3aa4a MOKET ObITh PElieHa HECKOJIBKIMU CIIOCO-
Gamu. IlepBbiit — camblit IPOCTOH — MCMOIB30BATH PIAKOK.
NMpumep 8.7. Onpepenerue Ha/IMYMA B MACCUBE OTPULATENBHOMO

anemenTa C UCNoNb30BaHUEM ¢>na>1<Ka

program Searchl; ' ;
const N=10; ) nPoAONXeHHe
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NMpumep 8.7 (ripogonxerine) »
~type mas=afray:[l..NJ:-of 1nteger
~var a:mas; »
i:integer;
f1:boolean; { ®naxok yxassiBaet’
\ H@ YCNEWHOCTb noucka }
begin
{ 3anonHum MACcCHB CAyHaiHbMA YUCNany }
randomize;
for-i:=1 to N do
begin
afi]:=-2+random(20) .
write(alil:4)
end:
writeln;

{ Havano Gnoka novcka } :
{ MNepBuiil BAPUAHT ‘NOUCKA OTPUUATENLHOIO neMenTa —
WCNoRbL3oBaKUe Pnamxka } .

f1.=false; { WsnavaneHo dnamox = false,
TAK KAK Mbl eUe HMYero :He Hawm }
for i:=1 to N do -
if ali]<0 then { MNposepsem Kamawii 3nemeHT
Ha oTpuuatenpHocTs } 7

fl:=true: { Ecim Hawm OTPUUATENLHBIA,
YCTAHABAUBAEM -(NaoK
B COCTOAHME "MCTMHa% |
if 1 then '
writeln('B maccuse ecTb OTpmuaTeanum anemenT ')
else _
writen('B Maccuse HET OTPULATENbHMX 3EMEHTOB');

{ Koreu Onoka noucka }

readin
end.

OnpepeneHve Hanu4uua B maccuse
OTPULATE/IbHbIX 3/1eMEHTOB nytem
Bbl‘im’.’ﬁ'@ﬂuﬂ UX Konudecrsa . »

He’l‘pyI[HO 3aMETUTD, YTO UCTIONB30BAHME JIOTHUeCKOTO (hIiask-
Ka cykaeT QyHKIMOHAIPHOCTb METOa. Benb MbI olpesie-
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JIsIeM TOJBKO HAJMYUE OTPUIATENBHOIO 9IEMEHTA, U HU- .
yero Gomee. Ecmi BMeCTo (IaXkKa MCTIONB30BATH 1IEJI0E
YHC0, OHO CMOKET COOBIMTS HAM He4TO GOsbIiee 0 pe-
3yJIbTATaxX MOUCKA.

Mpumep 8.8. Onpeaenexre HalMYKUA B MaccuBe OTPUUATENLHBIX
3/1EMEHTOB NyTEM TOACHETA KOMUHECTBa TakuX
IN1IEMEHTOB

program Search2;
const N=10:
type mas=array [1..N] of integer:
var a:mas;
i:integer;
fluinteger; { 370 yke He QNAKoK, @ CYETHUK KOAM4ECTBA
) HAVAEHHBX OTPULATENBHEX 3NEMEHTOB }
‘begin
{ 3anonuum maccus cnyanHuMM qmcnamm }
randomize; -
for i:=1 fo N do
begin -
‘ali]:=-2+random(20)
write(a[i]l:4)
end;
writeln; -

{ Hauano Gnoka nowcka }
{ BTOpO# BApUEHT NOUCKA OTPULATENBHOTO INEMEHTE —
“KONMYECTBO OTPULATENbHLIX 3NEMERTOB }

f1:=0; { WanadanoHo cyetunk = 0,
TAK KAK Ml Elle HU4Eero He Hawm }

for i:=1 to N do -
if a[i]<0 then { Mposepaem Kamaslii 3nemeHT
Ha OTPULATENBHOCTL }

inc(f1); { Ecam nawnwu oTpuuaTensHui —
YBEANUMBAEM. CHETUMK HA equHuly }

writeIn('KonuuecTso OTpmuaTeanux 3nemeHTos— f])-
if f1>0 then.
writeln('B maccuee eCTb OTpULATENbHbIA INEMEHT ")

else NPOADAXEHHE 5



152 Tema 8. Maccusel — CTPYKTYPMPOBaHHLIA TUN AAHHBIX

NMpumep 8.8 (1pososxenne)
writeIn('B naccvee HeT OTPUUATENLHHIX 3EMERTOB'):

{ Koneu Bnoka noucka }

readin
end.

HaxoxpaeHne Homepa oTpUUATENLHOrO
3aNleMeHTa mMaccuBa

MB1 TOIBKO YTO paccMoTpenu mepebop 3JIEMEHTOB MacCHBa
B [IOMCKAX 3JIEMEHTOB C KAKMMUK-TO CBOMCTBaM¥ (B HallleM
ciIy4yae OTPHUATENbHBIX). MOXHO TakKe MCII0/Ab30BaTh
5TOT METOX AIA IOWUCKA HOMEpPa OTPULIATENbHOIO 3Jie-
MEHTA.

Tipumep 8.9. OnpeaseneHue Hanuynsa B MacCUBE OTPULIATENLHOMO
3nemeHTa ﬂyTeM BbIHUCIEHNUA €70 HOMEDA
program Search3;
conist  N=10:
type mas=array [1..N] of integer:
var a:mas;
isinteger:
f1:integer; { Wngerc waiinextoro
: OTPULATEfILHOFO 3neMeHTa }
begin : M
{ 3anonHumM MacCcHB CAyYaiHbIMA vucHaMn ).
randomize;
for i:=1 to N do
begin
al1]:=-2+random(20);
write(afil:4).
end;
writeln;

{ -Hawano 6noka noucka }
{ TpeTnit BapuaHT NOMCKa OTPULATENLHOTO 3MEMEHTa —
HAXOKAEHUE MHAGKCA OTDALUATENLHOIO 3NEMEHTA )

£1:=0: { Wsnauansho dnamoxk (unpexc) = 0,
TaK KaK Mbl eue Hu4ero He Hawnu }
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for-i:=1 to N do

if a[11<0 then { MpoBepseM KaMawii anemenT
Ha OTPUUATENbHOCTL }

f1:=1; { EcAn Hawnu oTpuUaTeNbHLI,
\ 3anOMUHAEM ero Homep }

{ Tenepb no 3xa4eHno nepemeHHom 1. moKHO.onpesenuTs,
Bbinl K B MACCKBE XOTb OfVH orpmuareanbm INEMEHT .
Ecrm 1 ocTancs paBel Hymlo, 3HAUWT NpOBEpKA Ha
OTPULATENLHOCTL  HU pPa3y He BHNOJHMIACK .}

if f1>0 then
. writeln('WHaekc oTpulaTensHoro anemenrta=",f1)
else »
writeIn('B MaccuBe HET OTpuUATeNbHbIX 3nemeuros'):

{ KoHey 6noka noucka }

readn

end.

BosMmoxHO, BB ye 3alaeTech BIOJIHE PEBOHHBIM BO-
IIPOCOM: & ECJIY B MACCHUBE HECKOJIEKO OTPHUIIATE IBHBIX 3.71e-
MEHTOB, TO KAKOHW U3 HUX MBI HAULIN?

Tak Kak nMpu HaXOXKAEHUN OTpI/ILIaTeJIbHOI‘O 3JIEMEHTa
IIUKJT HE 3aKaHYUBAETCSI, 0TBET OUEBUIEH: TOCIENHUIML. ITOT
MeTO/l HaXOAUT HoMeD ITOCIEAHETO B MACCUBE OTPULIATEh-
HOTO 3JIEMEHTA.

A xax HaMm HaliTH nepBbm OTpI/II_[aTeJIbHBII/I DJIEMEHT?

Onua w3 MeTofoB (Ha DAHHBIH MOMEHT CaMBIH Jier-
KUI{) — UCIPABUTh LUKJ TaK, 4TOOBI OH nepe6ﬂpaﬂ 3Je-
MEHTHI C KOHIIA:

for k := N downto 1 do..

Tenepb pacCMOTPUM NOCTIEHION HPUANPKY K HAIIEMY
anroputmy. Ecsin HaM Hy>KHO HaliTH HOMep 11epBOro OTpH-
LIaTEILHOTO 9JIEMEHTA, TO 3a4eM NepeOKpaTh BCE SIeMeH-
Tb1? JIOCTATOHO OCTAHOBHTDCS, KAK TOMBKO Gy/1eT HalieH
IEePBBIH TAKOH 3/1€MEHT.
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IJTH pacCyXAeHUS TIOATAIKHBAIOT HAC 3aMEHUTD IIMKJI
for, koropbrit nepebupaer Bce aneMenTsl, HUKIOM while,
KOTODBIY OCTAHOBUTCA B HY>KHBIY HAM MOMEHT:

k = 1:

while alkl>= 0 do { fepebupaer BCe He NOAXOARLME HaM

(TO €CTb HeOTpULATENbHHE) 3feMerTh }
inc(k): { bepem HoMep cnefyiouwero -afieMedTa }

Jlupuueckoe oTcryiende. B TOMbKO 4TO TPUBEAEHHOM
IpUMepe Mbl MICITOJIB30BAJI OTIEPATOP 1NC, KOTOPBIH paHblite
He ynoMmuHau. OH yBeTMYMBAET 3HAYCHIE YKA3AHHOM TIe-
peMeHHOI Ha exuHULy. To ectsb ontepatop inc(k) anamorn-
ueH omeparopy k :=k+ 1. Ilo ananornu c inc, B [lackane
umeertcs ette orneparop dec. OH yMeHbIUIAET 3HAYEHUE YKaA-
33aHHOI HepeMeHHOH Ha eauHUUy. MBI He NpUBENU 3TH
OllepaTophbl paHee, YTOOBI MPEKIAEBPEMEHHO He 3a0MBaTh
Ballly TOJIOBBI U3MKUINHEN HHPOpManeil. Brl MoxkeTe MMy
He IOJIb30BATBCA M TPOAOJIKATH mucath ki=k+1 u
k:=k-1, xkax u panee, Bmecto inc(k) u dec(k).

PaccyMoTpeHHBIH METOZ TOUCKA TIEPBOTO OTPULIATENb-
HOTrO 3J1eMeHT2 061aHaeT OLHUM CEPbe3HBIM HETOCTATKOM:
OH He OCTaHABJIMBAETCH, €CTH B MaccHse BOOOINe HeT OT-
puLaTe/bHBIX 3neMenToB. [lepebpas Bce aseMeHTHI Mac-
CUBA, MK/ IPONOJIKUT HCKATh OTPULIATEAbHbIE DIEMEH-
THI Ia/IbIe. DTO TIPUBEAET UK K 3aBUCAHUIO KOMITBIOTEPA,
WIY K aBAPUITHOMY 3aBePUIEHUIO IPOrPAMMBI B 3aBUCHMO-
¢t OT HacTpoek. Micnpasum omubxy. {7151 31010 106aBUM
elle OJTHO YCJIOBME OKOHUYAHUS TTOKCKA — «eCJIV MBI Ilepe-
6pany Bce aNEMEHTEL>.

Mpumep 8.10. OnpeAeneHme HaNAYYSt B MaccuBe oTpuLaTenbHoro
: 3/1EMEHTA W BLIMMC/IEHME €r0 HOMEePa (C/M TAKO! ecTb)

program Search4;
const N=10:
type mas=array [1..N] of integer; N
var a:#ag; . , ' .
i:ifteger;  { 3pech HaM He HyweH QnamoK -
§ CHETUMK UMKNa OydeT HaumM (Gnaxxom }
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beg1n '
{ - 3aNoNHUM  MACCHB - CRYHaRHLIMKA YACHAMA }

randomize;

for i:=1 to N do

begin

ali]:=-2+random(20);

write(ali]:4)

end;
writeln;

{ Hawano 6n0Ka nOUCKa } o o
{ HYerBepTwil BapuaHT noucKa
HOMEPA MEPBOTO OTPUUATENLHOTO JeMenTa }

i:=1; ~o{ Tak. kak ucnonbayem uvkn while smecto -
for, NpuUXORUTCA CammM. 3ab0TUTHCA
0 CYETYMKE uMKna Yoo
whwle (a[1]>—0) and (i<=N) do { Nepebupaen sce
HE TIOAXOAfWLME HaM
(HEOTPUKATENLHLE) INEMEHTH,
Kpome T1OFO. nposepaen
BLIXOA 3@ paHMLbl MAcCKBa }

inc(i); { Bepenm HOMep cneuymmero anemenTa }

{ Unrn 3axonye, ﬂpoaepmn Mo KakoMmy w3 nByx ycnoamm
370 nponaowno }
if >N then

{ Ecnv B pesynpTaTe NOUCKA

BBIWM® 3@ [PAHVMUL ‘MACCHBA —

3HAUNT, OTPULATENLHOTO 3EMEHTA HeT -}
writeln('Ungexc oTpuHaTensHOTO aneMedTa=", 1)

else
writeln(’B maccuse HeT OTPULATENbHbIX IAEMEHTOB');

{ Koneu 6noka noucka }

readln
end.
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3ananue 8.8. Onpeneuts, ecTs i B MacCHBe TOJIO-
>KI/ITeJIbeIe 9ETHBIE 3TIEMEHTBI, M eCITH eCTb BBIBECTH HO-
Mep HOCJE/IHEro U3 HUX.

Ypok 8.3. ABymepHbIE MACCUBBI

Ha npeapiayminx ypoxax Mbl ¢ BaMH PACCMOTPETH OXHO-
MEepPHBIE MACCHBBL. JTO O3HAYAET, YTO MACCHBBI MMEIOT OZIHO
M3MepeHNe — KOJIUYECTBO 3JIEeMEHTOB. BU3yasbHO Takue
MACCHBbI MOJKHO IPE/ICTABUTH KaK CTPOKY dJeMeHToB. Q-
HaKO Halll MUD He OTPaHIMYUBAETCS ONHUM HamepeHeMm. Ha
3TOM YPOKe MbI PACCMOTPYM MacCHBbI, KOTOPbIE MOXKHO BU-
3yaJIbHO NIPENCTAaBUTD KaK TabJIuLy.

. Asymeprviii maccus — 310 TabLa U3 OAHOTHITHEIX 3J1e-
MEHTOB, OPrAaHM30BAHHASA IO CTPOKAM U cTon61naM. Mec-
TOIOJOXKEHNE KAaXKAOTO 3IeMEHTA ABYMEPHOTO MAacCUBA
(MaTpuubl) onpenessgeTcss UHAEKCOM (HOMEPOM) CTPOKH
n unpekcoM (HoMepom) cronbua (puc. 8.8).

Table[nfin]

n C \ {
' \ Table[2,3]

Puc. 8.8. U3z06paxerune AByMEPHOrO MaccUBa B BUAE TaBnuUub!

B crenymolnem npAMepe Mbl CO3MAANM MatpHily 5 X 4,
33/1aB 3HAYEHILFE ee SICMEHTOB C IOMOILbIO HaTYHKA CJIy-
YAJHBIX YUHCET, ¥ BHIBEIEM ee Ha 3KPaH 1o cTpokam. I1pu
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-9TOM byZIeM HICII0/Ib30BATH. BIOXKEHHbIE 1IMKJIbL, BHETIHHN
1k GyaeT IPOXOAUTH 110 CTPOKAM, a BHYTPEHHUH — I10
cTonbuaM. BIOK-cxeMa ajiroputMa IpeacTaBieHa Ha puc. 8.9.

fpumep 8.11. Coszaarite MaTpuusl 5 X 4, BLIBOA €€ Ha 3KpaH

NO CTPOKam
program Massiv_2;
const
N=5; { Yucpo cTpok }
M= 4; { Yucno crtonbuce }
var

Table : array [1..N, 1..M] of integer: { 3akaaupaeh
06NacTb NAaMATW. AN XPAHEHWUS ABYMEPHOFO
Maccusa »3 N CTpoKk u M cTonbyos }

{ Boobuwe rosopd, HArjie- He onpefenexo,
YTQ NEPBbIA MHAEKC — 3TO HOMED CTPOKK,
@ BTOPOW — 3TO HoMep cTonbua.
TaKk KaKk BbIBOJOM HA 3KpaH 3aHMMaeTcs nporpaMMMCT
OH CaM pewaeT, KaKk emy ypobHee.
Ham ygofHee CUHWTETh, YTO HOMED CTPOKW = Nepsbii MHAEKC .,
a Homep ctonbua — BTopolt }

i, 3 : integer; { NepemenHt'e AAA xpanexus
WHOEKCOB CTPOKM W cTOnGua }
begin
{ 3anonHeHue MaccuBa AaTUMKOM CAydaliHbx uwncen:}
randomize;
for i:=1 to N do
for j:=1 to M.do

. Table(i.j1:=Random(100); { 3anucs
: Cny4anHoro yucna
B MACCuB Ha MECTO
C HOMEpOM CTPOKW 1 1
HoMepom ctonbua J }

{ BeiBOp MaTpuubl Ha 3KpaH NO CTpOKaM: }
for 1:=1 to N do
begin
for j:=1 to M do
write(Tableft,j1); nposonxerme
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Npumep 8.11 (7posonxerns) L »
writeln . . { Nepexon -Ha HOBY® CTPOKY nocne
BHIBOAA BCEX 3/IGMEHTOB CTPOKM 1 }
end:
readin
end.

Hauano

Mepexon Ha
cneq. cTpoky

L 0

Puc. 8.9. bnok-cxema anroputma BoIBOAA ABYMEPHOIO
MaccBa 5 X 4 Ha 3KpaH No cTpokam

: N R
Sananue 8.9. Hamucartpy nporpamMmy, B KOTOPOI:
+ onpenenutb MaTpuiy 3 X 5;
+ BBIBECTH ee Ha dKpaH;

+ onpenesvTh BEIUYUHY MaKCUMA/IbHOTO 3J/1EMeHTa JaH-
HO#l MaTpuUB! U BBIBECTH HA IKPAH erQ 3HaYeHMe U eTo
MO3UIKIO B MaTPHIE. '

BbiBOAB!

1. {15 XxpaHeHWst OJHOTUIIHBIX JAHHBIX UCTIOJIb3YRTCS CTPYK-
TYPUPOBAHHBIN THUIT JAHHBIX — MaCCUBHI (OTHOMEPHEIE
¥ MHOTOMEDHBIE).
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JInist onycaHus MACCHBa HEOOXOMUMO YKa3aTh €10 Uhs,

' THI JQHHBIX (array), (uanasoH U3MEHEHWsT MHIEKCOB Er0

DJIEMEHTOB (B KBaupaTHblx CKO6KaX) U THII 9JIEMEHTOB,
U3 KOTOPHIX OH COCTOUT:
mas: array [1..20] of integer;

. O6pameHMe K KaXIO0MYy 2JIEMEHTY MaCCuBa HAET I10

MMEHU MacCuBa U N0 WHAEKCY (HOMEPY) 3JIEMeHTa
B MacCCHUBe. o

HpI/I BBINIOJTHEHMM JIIOOBIX NeHCTBUH C MaCCI/IBaMI/I HE-
O6XO,I[I/IMO HCIIOJIb30BATh IUKJIBI, B KOTOPBIX nepe61/1pa-
I0TCA HOMEpa 3JI€M€HTOB MaccuBa.

ITpH BBITOJIHEHUH OTIEPAIIHA [IOMCKA B MaccuBe HYKHO
1epeGUPATh IT0 OYEPEH Er0 HIEMEHTHI U IPOBEPATD IS
KaK/I0TO HCKOMOE YCTIOBHE.

[TpuMepoM MHOTOMEPHOIO MACCUBA SIBJISETCS ABYMEP-
HBIi MaccuB (Matpuita). OOpanieHue K 3IeMEHTAM MaT-
PUIbI UET NIO €€ MMEHH, MHIEKCY CTPOKM U MHAEKCY
cTonbua.

KoHTponibHBIE BONPOCHI

1.

Kakoe ycioBue 105KHO BBIIOIHATHCS, YTOOBI HEKOTO-
pO€ KOJTUYECTBO OT/IEIbHBIX TAHHBIX. MOKHO 6-1,1;10, 00Bb-
eIVHUATH B OWH MACCUB?

. Uro B samucu A[4] = —12 sSBIISIETCST IMEHEM MACCHUBA,

YTO ~ MH/EKCOM, & YTO — 3HaueHUeM :—memeHTa?
YeM 0lHOMEPHBII MACCUB OTJINYAETCS OT IByMEPHOT0?

Kaxne HeobX0aMMBL fefiCTBYS, YTOOBI BRIBECTU HA 9K-
paH BCE OTPUIATEIBHBIE IIEMEHTHI MACCHBA? -

Hoquy P IIOUCKE KaKOTO-IuO0 3JIeMEHTA B Maccuse
HeJIb34 000 TICh 6e3 MKaA?
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B a0t TeMe MBI ¢ BAMH PACCMOTPUM METOZBI JEKOMIIO3H -
umn. To ectb MBI Oy/1eM yunThCS pa3buBaTh OIHY GOJIBIIYIO
3a/{a4y Ha HECKOJIbKO OTE/BHBIX, HoMenbye. HeGospinyio
CaMOCTOSITENIBHYIO 3a/1a4y 0OBIYHO TOPAB/I0 JIETYe PELIHTD.
B 3T0it TeMe MBI TO3HAKOMHUMCS CO CIIOCOOOM 3aIiuCU Ta-
KMX 1107133714 Ha s13bIKe ITackaib.

Ypok 9.1. KOHCTpyMpOBaHUe anroputma
«CBEPXY BHU3» |

IIpy KOHCTPYUPOBAHUY LOCTATOYHO CIOKHOTO AJITOPUTMA
JIOTMYHO pa3busars ero Ha psaz Hosiee ipocTsix 3agad. I1o-
CTPOEHHE AJITOPUTMA UTIET «CBEPXY BHU3». CHaya/Ia CTPOUT-
Csl OCHOBHOH anroput™. B HeM sarmucriBatotcs obpamenus
K BCIIOMOTaTeJbHbIM aJITOPUTMaM, KOTOPEIe TI03BOJIAT pe-
IIUTH OTAEJIbHEIE, G0JIee IPOCTHIe 3a1auu (mogzanaqy 1-ro
ypoH:). EcJit ecTb HEOOXOANMOCTD, OCYLIECTBIISIOT AaJIb-
HeMUIyIo NeTATH3aLMIO, U [I0A3a1a4ua Pa3byBaeTcs Ha elle
Goutee mpocThle 3afauy (ToA3agauyu 2-ro ypoBHs). Bero-
MOraTeJIbHbIE aJITOPUTMBI /151 PELIeHMsT [OA3aay 110CIe-
JHETO YPOBHS HE COAEPXKAT OOpAIleHHI K APYTUM BCIIO-
MorareJbHbIM anroput™am (puc. 9.1).

Vitaxk, ecnomozamenvivim arzopummom Ha3bIBaeTCA ajl-
TOPDUTM DelIeHUs] HEKOTOPO# 3afauyl, ABJsIoLeiics mosu-
YMHEHHOH 110 OTHOINEHMUIO K UCXOAHOH (OCHOBHOMH) 3az1a-
ye. [Ipu peasinsaiiy TAKUX a/ITOPUTMOB Ha s3bike [Tackais
nx 0OPMIIAIOT B BUAE NPOuedyp WU PyHKIUUI.

CoriacHO KOHIIETIIUY CTPYKTYPHOTO IIPOrPaMMUPOBa-
Hys, BCIIOMOTATeJIbHbII aITOPUTM J0JIKEH: '

+ UMeTh M, o KOTOPOMY €ro MOXKHO BbISBaTb 3 ]Ipy*
THX aJJTOPUTMOB,;

6 Bax, Ne 2654
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\

+ BOsBpalaTh YNPABICHUE TOMY AITOPUTMY, U3 KOTOPO-
1o oH 65171 BhI3BaH. [10CTIE TOTO KaK 3aBEPILHUTCS BHITIOI-
HEHHUE BCIIOMOTATeIbHOTO aATOPUTMA, BbI3BABILUIL €ro
AJITOPHTM JIOJLKEH IIPOAOJIKITE PaboTy ¢ Toi Toukw,
B KOTOPOI OH ObLI TpepBak;

+ UMeTb BO3MOXKHOCTD BBI3BIBATE ADYTHE aJITOPHTMBL,

+ UMeTb I0CTATOUHO MaJible pa3MeEpPLI.

‘ OcHoBHOM
anropuTm

Moasagava 1
1-ro yporHsi

MNopsanava 2
1-ro ypoBHs

Mopsagaqa 3
1-ro yposHsi

L

ﬂonsa.qéqa 1
2-r0 YPOBHS

Mogzapava 2
2-ro ypoBHs

Moasanaya 3

2-ro ypoBRS

Mogsanava 4
2-10 ypoBHS

Puc. 9.1. Cxema anropmntma, NOCTPOEHHOrG
Mo NPUHUKAY «CBEPXY BHU3» -

Mpakruyeckasn 3apaya ¢ UCMO/b30BaHUEM

BCnmomorartesibHbiX aJlTOPpUTMOB - ]

3anaya: BBIMOJHATD C MACCUBOM AEHCTBHS, K%Topbie b1

npeanoxeHs! B 3afanuax 8.3, 8.4 (cm. ypok 8.1):

a) 3aNOoJHUTH OJHOMEPHBIA IeJIOYMCIEHHBIN MAaCCUB U3
10 a/1eMeHTOB CaAyHaliHBIMH YUCIAMH 0T —20 0 +20);

6) BBIBECTY MACCHB Ha 3KPaH B BUIE CTPOKH YHCET;

B) IOACYUTATH CYMMY 2JEMEHTOB MACCHBA;

T') MOMEHATh MeCTAMHK 3JIEMEHTHI MaCCHUBa CJle, gymm 06-
pazoM: ‘
1-11 3;teMeHT —. co 2-M, N
3-f1 —c4d-M, ' '
5-i1 — ¢ 6-M,
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7-#1 — ¢ 8-M,
9-11 — ¢ 10-Mm;
/1) BHIBECTH W3MEHEHHBIH MACCUB HA 9KPaH.

Pa306beM OCHOBHOI aJIFOPUTM HA HOA3A0a4Y B ITOPsiA-
Ke UX IlepevrcjeHust B 3aianuu (puc. 9.2).

< Havano )

3anonHUTE Maccue ClyYaiHbIMK
Yucnamm or -20 go +20

L

BbiBecTi maccms Ha akpanx
B BUAe CTPOKU “ucen

T

flogeuuTtare cymmy
3MEeMeHTOB Maccusa

1T

MoMensiTe MecTamu
AIeMEHTLI MaccuBa

L

BuiBECTM Maccye Ha akpaH
© B Bfie CTPOKM uucen o s

1

C( em )

. Puc. 9.2, bnok-cxema anroputma pelienns 3asa4u 13 npumepa 9.1

O6paTuM BHUMaHME: IYHKTHI 6) U /1) BBITOHSIOT OfTH-
HAKOBOE JIelicTBYe — BBIBOJI MacCHBa Ha 9KkpaH. ITosTomy
o(hopMuM UX B BH/E OTAENIBHOIO PparMeHTa MpOrpaMMbl
TI07] HEKOTOPBIM HUMEHEM, a B HY>KHBIX MECTaX BbI30BEM 3TOT
(bparMeHT 110 €ro UMEHH. '

* Takoit pparMeHT HA3BIBAETCS NPOUEAYPOL. ,

[Ipouenypa ogopMisieTcsa O TEM Xe MpaBUIIaM, YTO
¥ [IporpamMma. : '
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" IIyHxTHI ) 1 T) 0DOPMIM TaK>Xe B BULE IIPOLIEAYP.

ITyHKT B) — BBIYMC/IEHNE CYMMBI 3JIEMEHTOB MacCHBa —
opopMKM OTAETBHBIM (pparMeHTOM, HO C BO3BpallleHHeM
pesynbTaTa BhrumMcAenus. Takol (pparMeHT Ha3LIBAETCS
@ynxyuel. B ormuupne oT Ipouenypsl, U3 HYHKITUU BCerza
BO3BPAINAETCs Pe3yIbTAT B BU/IE EPEMEHHOM, THII KOTO-
poii yKkaspiBaeTcd B 3arosioBke pyHkimu (cM. mpumep 9.1).

Taxas opraHU3aIiA IPOTPAMMBI IO H10KaM BCIIOMOTa-
TeNbHBIX A/ITOPUTMOB (TIpoileypaM 1 GyHKIHAM ) IPH/a-
‘eTennoranyKunpyKTypyMzwnaeTee6oneeyao6H0Hnﬂﬁ
JanbHENMIero NCI0Ib30BaAHUSI.

ITpouenype! u GyHKIMY B TIpOrpaMMe O(OPMIIAIOT B BU-
i OT/eIBHBIX OJIOKOB, KaX/IbI U3 KOTOPBIX HAYMHAETCS
criermanpHbIM coBoM (procedure wm function coorset-
CTBEHHO). DTH GJIOKM JOJKHBI PACTIONAraThCsl B TEKCTE
IIporpaMMBl Iepes orepatopoM begin, HaYMHATONIMM OC-
HOBHYIO TporpaMmy. B kaxzaom 6J10Ke Tiponenypsl Win
(DYHKITIY MOKET HaXOAUTHCSI CBOH pas3/ies ONUCAHUS Tie- .
peMeHHBIX (Var) U Io/KHa OBITH Iapa omepatopos begin ...
end, MeXXIy KOTOPBIMYU ITHUIETCS TEKCT IPONeXyPhl (MK
¢yHKuMH) ‘

'BHUMATEJIBHO YiTaliTe KOMMEHTAPHH K nporpaMMe‘
IMprmep 9.1. AemoHcTpauus npotesyp u beHKLMIA Ha nNpumepe

paBoTHl C OAHOMEPHBIM MACCHIBOM

Program Massiv_1;
const
N=10;
type ' ) -
Mas=array [1 NT of 1nteger

var.{ Pa3fen crAUCaH’s NepeMEHHbIX.
Bce npegsiaylue pasnentl OnucaHuit, KOTOsie Mbi'
NPUBOAWIKM, BKAYAA 3TOT, HA3LIBANTCSH rNOGANLHLIMY.
KOHCTaHTHI, THfibl U NEPEMEHHNE U3 ITUX PAIACNOB
ABNSOTCA TNOGANbHAMU, TO eCTh fAeicTsyonT B Tene
MporpamMsl, a TaKke BO BCEX MpoUeAypax u ¢yHKuMﬂx
ONUCAHHBIX B 3TOI nporpamie }
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Line: Mas: { NepemeHHas Line — ORHOMEpHLIA MACCKB.
Ero Tun onpepeneH Hamv kak Mas }

Sm  :integer: { flepeMeHHas Ana BuMWCNEHU
CyMMbl 3NEMEHTOB }

{ Mpoueaypa BBOAA OQHOMEPHOIO MACCHBA .
Brumanme! locne 3anycka nporpaMMsl ynpasjexue
NepefaeTcs MepBoMy UCTIONHAEMOMY OnNepaTopy
n3 Tena nporpamms! Mpoueaypa Inp Gyaer BLINOMHATHLER
TOMbKO NOCAE BLI30BA ee M3 Tena nporpamms! } :

Procedure Inp:  { 3aronosok npouenypsl Inp }

“var  { Pasfen onuCaHns NOKANbHLIX NEepeMeHHbiX,
TO eCTb NEPEeMeHHbx npouedyps Inp.,
NefiCTBYIUMX TONBKO B Npeaenax 3Toi npouenyps }

irinteger; { MepemeHHaa, XpaHawas WHAEKC
OYEPEAHOrO INEMeHTa Maccusa,
K KOTOpOMY WAeT obpaueHue.
37a nepemeHHas 1 He umeeT
HWKAKOTO OTHOWEH!S
K rnofansHon nepeMeHHon 1.
XOTA OHYM WMMENT OfMHAKOBOE HA3BAHME,
3TO COBEPLEHA0 PagHble AYelKu namaTw.
B nanwoit npoueaype (Inp)
0BpaleHne K NEPeMEHHOH i
Gyner 03Ha4aTh NOKANLHYI NEPEMERHYD.
© JT0, B YACTHOCTW, 3HAUWT,
4TO. K r106anbHOl NepeMeHHol
13 npouenypsl O0OPAaTUTLCH HENb3d.
B BaHHOM Cfiydae 3T0 ¥ HE HyMHO.
“ECnu Bbl XOTUTE UMeTb BO3MOKHOCTH
00palaThca K 00UM NEpeMeHHbiM,
HYKHO [aBaTb WM DA3Hble WMMEHa }

begin { Hauano tena npouenyps Inp }
for i:=1 to N do
- .begin , «
write('Beeaute 3neMeHT C VHIEKCOM
- readIn(Line[1])
end ‘ ' ‘
. end; ’ { Kowey tena npouegypw Inp }
' aposomxenne

O,
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Mpumep 9.1 (npadonxerne)
{ Npouenypa BLIBOAA OJHOMEDHOIQ MACCUBA HA 3KPaH }

Procedure Out; { 3aronosok npouefypsl Out 7}
var .
irinteger: { PeromenayeTCs ONUCHIBATL MNOKAILHO
: T@ NEPEMEHHe, KOTODHE UCNONL3YRTCA
ANS NPOMEXYTOYHBIX PABOYMX 3HAHEHWH
B fpouefype. 4T0OOH n3beraTs OWMOOK
B -3HAYEHUAX TNOBANbHLIX NEPEMEHHBIX .
HanpuMep, pPEKOMEHAYETCS NOKANsHO
OMMACHIBETL CHETUNKK LUKAOR }
begin { Hauano tena npouepypw Out }
for i:=1 to N do
write(Line[i]:5):
writeln
end; { Koweu Tena npouenypel Qut }

{ Npouenypa OBMEHa MECTAMW COCEAHUX 3NEMEHTOB }
- Procedure Change: .

var :
i:integer; :
X:integer;  { MNepemenHas ANS NPOMERYTOYHOFO
' XDAHEHUs 9fIeMEeHTa MacCuBa’
Npu oOMeHe }
begin {- Havano Tena npouenyps! Cha@ge }
i:=1; { HauaneHoe 3Hauexve uHpexca }

{ Npu oBMeHe nap INEMEHTOB MHAGKC M3MEHAETCSH
c waroM 2. Uukn for ... TaKoA war He MOJAEDKVBAET,
nO3TOMYy NpuMensem uuka while ... do } :

while <10 do { Ha wawgom ware
Gynem meHsTb i-#t v i+1-i anemenTy }
begin
X:=Linefi]; { NepBoiii 3nENEHT 13 napsl
coxpaHsem B.X }

Line[i]:=Line[i+1]:-{ Ha ero MecTo 3anuchizaen
, : BTOPOW 3NeMeHT U3 napw } °
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Line[i+1]:=X; { Ha MecTo BTOpOrO 3NEMEHTA
MLEM COXPAHEHHDIA 3NIeMEHT
w3 nepeMenHoi X }

1i=1+2 { YsenuyeHue uHAEKCA HA 2
: Ans nepexoga
K Crnepyowel nape 3nemeHToB }
end
end; { Kokeu Tena npoueaypst Change }

{ OYHKUMA BLIMACTIEHWS CyMMBl 3NIEMEHTOB MAcCuBa }

Function Sum:integer: { 3aronoBoK QyHKuuK.
Yepes fB0ETO4ME YKA3LIBAETCH
TUN BO3BPAWAEMOro PesynbTaTta.
PesynbTaT BO3BpAWAETCA
qepes uMa QyHKunu.
B Hawem cnyvae BO3BPAWLAEMbIN
PE3yALTAT — CYMMA 3fIEMEHTOB
maccusa. Tun pesynbTarta
COOTBETCTBYET TUMY 3NMEMEHTOB

Maccusa }
var
i:integer;
S:integer; { NepereHHas LNA HAKONNEHUA CyMMbl }
begin { Hauano Tena dyHxumv Sum }

for i =1 to N do ,
S =S+ Line[il; ‘ ;

Sum = S; { 3vo obazarenbHas Crpoxal
' ~ PesynbTar shMUCAEHME BO3BPANAETCA
B BHI3bIBAIOLYI NPOrpamMmy
yepes uma hyHKuwn Sum }

end; : { Koney Tena ¢ymkumu Sum } -
{ HauuHaetca Teno nporpamms }

begin { WmeHHo 370 ¥ ecTb rnasHuil onepatop
begin — Hayano sceit nporpamms }

npojo/Ikerme 5
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Npumep 9.1 (7po401xEHHE)
Inp; . { Bu3os npoueaypsi BBOAA 3NEMEHTOB MACCUBA }

’

Out; { Bbi30B npoueaypsl BbIBOA MACCUBA HA SKpaH }
Sm = Sum;{ Bbl30B BYHKUMYM BLIMUCTIEHNS CyMMsl }

writeIn('Cymma anemexTos=',Sm); { Buieog peaynbrata
: Ha 3KpaH }

{ PeaynbTat BHMUCAEHUA (BYHKUMM HEOBXOQUMO APUCBOWTH
NepeMeHHon TOro we Tuna (Kak B BoipakeHuh Sm:=Sum)
WM BbIBECTU CPA3y Ha 3Kpaw: }

writeIn( Cymma aneMeHToB: " ,Sum);

Change;  { Bu3oB mpouefyps ofMexa 3neMeHToB }
Out; { Byi3aoB MPOUEAYPH BLIBOJA MACCMBA HAa 9KPaH }

readin
end. { KoHey Tena mporpammbi. TOMbKO 3fECE CTaBUM TOYKY }

3aganue 9.1. HanucaTs nmporpamMmy, B KOTOPO¥ BBITION-
HSIETCST: ‘ : :
a) BBOX OMHOMEPHOTro Maccusa A u3z 14 uncen (oONOXKu-
TEJIbHBIX U OTPULIATe/IbHBIX);

6) BBIBOZ MacCHBa Ha SKPa;

B) CI(BUT BCEX DJIEMEHTOB MAaCCHBA HA OIHY IOSKLIHIO BJle-
BO (puc. 9.3); nepsriil s1eMEHT BCTAET Ha mebto mocre-
nHero (cM. 6/10K-cxeMy anroputMa Ha puc. 9.4);

T') BBIBOJ MacCcHBa Ha 9KpaH;
1) TIOACYET KOJIMYECTBA MOJIOKUTEABHBIX 2IEMEHTOB,
Bce nyHKTHI 0OpMUTH KaK IPOTIeAYPbl Uik (PyHKIUH.

TTT—TT

(&
g -

A

X
Puc. 9.3, Cxema LUMKNU4ECKOTO CABUIa DAHOMEPHOro MaccmBa BNEBO
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[— All: = Afi + 1] |

Puc. 9.4. bnok-cxema anropuima LMKIMHECKOro CABMIa MaccnBa BNeBo

Ypok 9.2. lNMpumep padoTbl ¢ hpyHKUUEN:
MOUCK MAaKCMMAsIbHOTO d/IeMeHTa

MNpumep 9.2. ﬂporpamma/nocha MaKCMMANBHOTO 31EMEHTA B MACCUBE
Program Maximum;

const
N=10;
type ‘ ’
Mas=array [1..N] of integer:
var { Pazgen onucaHua rROBanbHeIX NEpeMeHHsiX }

Line: Mas: { MNepemeHHas Line — OfHOMEPHbIA MAcCus.
S Ero Tun onpepenex Hamu Kak Mas }
m.1 : integer;

{ OyHKuUMA OnpepeneHns MHAEKCA
MAKCUMATBHOTO JIEMEHTE MAcCuBa }
function Maxim:integer;

" var { Pasnen onucaHns NOKanbHeX NEpPEMeHHbX }

;% imax:integer; { MNepemeHHas AnNA XpaHeHus WHAEKCa
MAKCUMANBHOrO BMeMeHTa }

“i :integer: { Jrta nepemeHHas i He cosnanaert
: - ¢ rnoBancHOW nepementol 1}

APOAO/IXEHUE B
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Npumep 9.2 (rposonxerie)
begin { Haqano Tena npouenyps }

imax:=1;. - { 3a MaKCuManbHbii anemeHT
NPYHUMAEM NEPBbIi 3NEMEHT MacCMBa }

for i :=2 to N do { CpaBhuM Texyuwero KaHgupata

: B MAKCUMYMbl CO BCEMM
OCTaflbHbMI ANEMEHTaMu Maccusa
(TO ecTb Ha4mHas co 2-T0
W g0 nocnefxero) }

if L1ne[1max] < Line[1] then { Ecnn kanpupat 8
MAKCUMYMbl OKa3ancs
, MeHbwe 1-T0
IneMeHTa. .. }

imax:=i; { ... 70 cuntaem i-ii anemeHT
HOBbIM KAHAWAATOM B MAKCAMyMs }

Maxim:=imax { Bo3Bpawaem HalkfeHHOE 3HaueHue,
NPUCBanBas WMMEHW QyHKUUK
HAMAEHHLA WHOEGKC }

end; { Koxey Tena dyHxywa }
begin { Hauano Tena npbrpammu }

{ 3anonHeHme 3NEMEHTOB MACCUBA

C UCNONb3OBAHMEM JATUMKE CIYYaiHbIX umceﬂ }
Randomize;
for i ;=1 to N do

Line[i]:=Random(100);

m:=Maxim;  { Bbi30B ¢yHKUWW NOUCKA MHAEKCA
MAKCUMANbHOTO 371EMEHTA MAccwBa }

writeIn(’ Maxcmmanbuum J7IeMeHT 8 Maccmee=' Lwne[m] 5):
writeIn('Ero wHpexc=",m: 5)
readin
end. ) . ‘
3aganme 9.2. Hamucars nporpamMmy, B KOTOPOH I Mac-
cuBa u3 20 IEMEHTOB, 3an0ﬂHeHHon)cnyqanﬂbmuiqucna—
Mu 0T =20 70 +20, 20 pa3 BHHIOMHAETCA CASIYIONIAS TIPO-
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IieZiypa: cJieBa HAIIPaBo I10 TIOPSIIKY CPaBHUBAIOTCS BCE CO-
CeJTHUE 3JIEMEHTHI U, ECJIV TIEPBBII 37IEMEHT B IApe 0KA3aJICsT
GOJBIIE BTOPOTO, 5IEMEHTBI MEHSAIOTCSA MeCTaMH. B KoHLe

. IPOIIELyPBI MACCHUB BBIBOAMTCS HA DKPaH B CTPOKY. Taxum
06pasoM, pe3yIbTaTOM MPOrPaMMBbI A0JIKHBI ObITh 20 CTPOK,
B KKJIOI M3 KOTOPBIX O4/IbIITE 5JIEMEHTBI MacCHBa MOCTE-
HIEHHO <«C/{BUTAIOTCSI» BIIPAaBO, 2 MEHbIIINE — BJIEBO.

BbiBOABI

1.

Lo

[Ipu pentenny CIOKHON 3a1a4¥ Pa3yMHO €€ pa3buBaTh
Ha rnox3azavy. Ilpu peanumsanuu Ha ga3bike Ilackamb
Kaxaast Takas roasanaya (610k) obopmisieTcs B Buzie
(byHKUMY WM IPOTIENYPHI.

[Tpouenypr 1 byHKIIHA 0GOPMIIIIOTCS BHE TeJa IIPO-
rpamMmbl. OHH HAYMHAIOT PabOTaTh TOIBKO TIPH BHI30Be
¥I3 TeJIa POrpaMMbl MY U3 APyroro biroka (byHkImy,
ITPOLIEAYPHI ).

Pesysbrar paboTh DYHKIMM BO3BPAIIAETCS YEPES €€ UMA.
Pazinyaior ria06aabHble ¥ IOKAIbHBIE TEPEMEHHBDIE.

I'mobaspHble nepeMeHHble AeICTBYIOT B TeJie IPOrpaM-
MBI 1 B JIT060M 13 ee 6710K0B ((PYHKIUSIX, IIPOLENyPax).

JlokanbHble IEpeMeHHble AeHCTBYIOT TOJIBKO BHYTPH
6J10Ka, B KOTOPOM OHHU OTIMCAHBL.

KoHTposibHble BONPOCHI

W N

3aueM HyXHO CO3IABaTh MPOLEAYPHI ¥ DYHKIIUN?
Yem oTmyaiotcs GyHKIH OT IPOHERYP?
3ayeM Hy>KHBI JJOKAJIbHBIE TEPEMEHHbIE?

Ecin iokanbHas 1 riaobasibHast [IEPEMEHITBIE HMEIOT OftH-
HAKOBbIE UMEHA, TO K KaKOii TlepeMeHHON Gy et naTH
obpamienue?



TEMA 10

Kak pa6oTarb
C CMUMBOJIbHbIMHU
CTPOKaAMMU




Kak usBecTHO, OCHOBHOM B UHGOPMAIUU, KOTOPYIO
XPaHUT, [I0JIy9aeT U UCMIOIb3YeT YEJOBEK, — 3TO TEKCTO-
Bas nHMOpManus. B 310Xy aKTUBHOTO HCIIOJIb30BAHMS
BBIYUCIUTENBHON TeXHUKU GOoJIbIast yacTh uHQoOpMa-
11K, 06pabaThiBAEMON KOMIBIOTEPAMH, SABJISETCS TEK-
croBoil. [lna yrnobeTsa ee 06paboTKM Ha KOMIbIOTEpE
IPUAYMAHBI CIEIMAIbHBIE TUMBI IAHHBIX W ONEPALUU
HaJ HUMU.

yde 10.1. PaGoTaem C LenovKamu
CMMBOJIOB: TUN String .

Jlsast paboThI ¢ LEMOYKaMu CUMBOJIOB (CJI0BAMY H TIPE-
noxeHusiMn) B Ilackasie BBeZieH cienlMaIbHbIN TUI JaH-
HbIX — String. OH Y4eM-TO MOXO0 Ha MacCHUB CHMBOJIOB. .
OnHako, B OTINYUE OT MACCUBA, CO CTPOKAMK MOXKHO JIe-
nath 6osble gefictBuil. Hampumep, CTPOKM MOMKHO CKJIa-
IBIBATh. '

OnucaHue CTPOKOBOW NepeMeHHOI

Jlnst paboThl ¢ IEpeMenHOM TrIa string oHa Ko/KHA GBITH
. OTIMCAaHa B pasfese var. ‘ -

S : String;

B 3TOM ciIydae MOZ CTPOKY S BhIAedseTcs 255 CHMBO-
JIOB, a B IIaMATH, COOTBETCTBEHHO, OHA OyIeT peAcTaBieHa
. 255 6atitamu. (Ha camoM zejie B aMSATH BBIAEJISETCS
256 GaiiT, HO 5TO HaM celiuac He BAXKHO.)

Ec/iu MBI He TUTaHEDPYeM MCIIOIb30BaTh TaKKe 6o IbImye
CTPOKH, MOKHO SIBHO YKA3aTh MAKCHMAIbHBIHA PasMep HyX-
Ho¥ BaM ctpoku. Hanpumep, 3anucsk S1 : string[40]; roBo-
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PUT O TOM, YyTO cTpoKa S1 MoxeT cogepxatb 0T fio 40 cum-
BOJIOB.

OCHOBHbIE AEHCTBUA CO CTPOKAMM

PaccMOTpuM Orepanuu, KOTOPbIE MOXKHO OCYIIeCTBIIATH
€ IAHHBIMY CTPOKOBOTO THIIA ( BBOJ- BHBOH,HPHCBaHBaHHe
CpaBHEHNE).

Mpumep 10.1. OcHOBHBIE AEHICTBUA C CUMBONLHLIMM ¢TpOKamu
_Program Line 1; ‘
var ‘ )
Namel: String[20]; { Ton cTpoky BhAeneHo 20 cumsonos }
Name2: String[20];
Title: String[401; { Mop cTpoky BbineseHo 40 cumsonos .}
Rez: String[703;
begin .
- Namel:='[.Mpaiic_"'; { ®aKTW4eCKoe 4MCNO CUMBONOB
B CTPOKE [OMKHO ObiTh < =
YuCAy CUMBONOB, OOBABREHHOMY .
B pasfjene var '
ana a7oi nepemeHHoﬁ }

T1t1e HporpaMMMpoaaHme Ha A3biKe ﬂaCKaﬂh

Rez:=Name1+T1t1e: { CTDOKM MOXHO CKNAbiBaTh.
370 03HAYdeT, TO K ¥
CYMBONAM NEBOR CTDOKM
OyayT crnpaga npunmcaHsl
CYMMBONGE NPABOA CTHOKA.
ECnu peaynbTaT He noMecTuTCs
8 CTPOKOBYIO NEPeMeHsyi,
B KOTODYD Mbl €T0 3anucan,
o Gyaer obpesad }

writeln(Rez}; { Ha axpaxe umeeM:
f.Mpaiic_fiporpammupoBanue Ha A3bike Mackans }

{ K CTpOKOBbIM NeEpeMeHtbM OMHAKOBOW ANMHL] .
-~ MOMHO MPUMEHATL ONepauin -OTHOWEHNSA (CpQBHeHMﬂ) }
writein( ' Beegute nepsoe wma:'); '
readIn(Namel);
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writeln('Bsepute BTOpOE WUMA:');
readIn(Name2) ;
if Namel = Name2 then
writeIn( 'WMeHa OOWHAKOBHI"):
if Namel < Name2 then
writeIn( llepeoe ums B aﬂ¢aBMTHOM CNUCKE pakble’):
readin :
end.

3AMEYAHUE

Makxcunaonan giuna ciporn — 255 cuuborof
(255 daiim) . Panmuneckas giura chiporu xpanuiics 8 vy~
aebou Jalisie Ok Ciiporn (UMCHRO ROIIFEOMY NOG Chipony
peatono Bugesnermica na 7 dadni dosvime) .

3ananue 10.1. Hanucats mporpammy, KOTOpast BHBO-
T B an(aBUTHOM IOPSIIKE TPH BBEIEHHBIX [10JIb30BATE-
JIeM MEHMU. .

Ypok 10.2. HekoTtopblie thyHKLHUU
n npoueaypsl lMackans Ans paéoTbl
CO CTPOKaMHU \ |

Jinst ynoGerpa 06paboTKU CTPOKOBBIX IEPEMEHHBIX B CPe-

ne [ackanb npeaycMoTper pa mpouenyp v gyuxmwii. Tak

_ KaK OHY XPaHATCA B CTIENHAIBHOM (afine-6nbmoTtexe nog-
nporpamym cpezpt Tlackais, 5TH HOAIPOrPaMMBI IPUHSITO

Ha3bIBaTh OUONUOMEYHDLMU. :

Ucnonb3oBaHue 6GMGIMOTEYHBIX l'lOAﬂpOl'paMM
'paGOTbl CO CTpOKamMmu

B caexyroniem TpUMEpe MBI 6yneM BBOAUTH CUMBOJIBHYIO
CTPOKY, B KOTOPO# HECKOJTBKO Pa3 BCTPEYAeTCs CJI0BO-06-
pasell. 3a1a4a COCTOUT B TOM, YTOOBI YIQJIMTh BCE BXOK/IE-
HHA 9TOrO CJI0BA, BCTABUTh BMECTO KaXK/[OTO CIOBO-3aMe-
HUTENb U BBIBECTH ITOJIYYEHHYIO CTPOKY Ha SKPaH.
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Npumep 10.2. Tlonck 1 3ameHa
Program Line 2.
var -
Str:String; { No yMon4aHuo AnNs CTPOKM
geigenaeTca 255 Gait }

Wordl,Word2:String[201;  { NepemeHHsie AnA XpaHexns
cnosa-obpaaua
W CNOBA-3aMenuTens }

Len:byte: -{ Mepenennas ans xpaHerus
: AnviHel cnosa-ofpasua.
Tun byte — Ahs XpaHeHua Lensix “ucen
B Ananasone 0..255 }

Position:byte; { MepemenHas AnA XpaHEHWS MO3WLMN,
C KOTOpOW Ha4WHaeTCs B CTPOKE
CnoBo-o06pasey ;
(ero nepsoe onmaeHme) }
begin - -
writeIn('BeeanTte cnoso-obpasey:’);
readin(Wordl);
writeIn('Beegute cnoao—aameamrenb:'):
readin(Word2):
writeIn('BseauTe WCXOOHYO CTPOKY:');
readin(Str); '
Len:=Length(Wordl): { OynKkuua Length ;
' ’ BO3BpAWaET ANMHY CTPOKU Wordl }
Position:=Pos(Wordl,Str); { Pos(Wordl,Str) BosBpawaet
A HOMED NO3UUMK. 8 CTPOKE
. Str, ¢ xoTopol HaumHaeTcs
nepBoe BXOKAEHWE CroBa-
oBpa3ua Wordl. Ecam cnoso
B CTPOKe OTCYTCTBYeT,
T0 Pos so3spawyaer 0 }

while Position<>0 do { Moxa B .cTpoke Str
€CTh €noso-obpasey }
begin .
Delete(Str.Position,Len): { Mpouenypa Delete
' o yaanser Len CuMBonos
W3 CTPOKK Str Hauwnas
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¢ no3uuumn Position,
" TO eCTh Cnoso-ofpasey

}
Insert (Word2,Str,Position): { Mpoueaypa Insert
BCTABNART CTPOKY Word2
B CTPOKY Str, Ha4uHas
¢ nosnumn Position.
Takum obpasom oHa
pasfBuraer CTPOKY }

Position:=Pos(Wordl,Str) - { BhMUCASAEM HOMED HOBO

no3uukn cnosa-obpasua
[AR Cnefyouiero wara
ynna while }

end;

writeln(Str)

readin -

end.

3ananue 10.2. HanucaTs nmporpaMmy, B KOTOPO¥H BBO-

IWTCSI CTPOKA U3 CJIOB ¢ HEKOTOPBIM KOJIHYECTBOM I1pobe-
JIOB MEXIY HUMHU. Y IaJnTDb TUUTHYE HIPOOeJIbl, OCTABUB I10
OTHOMY MEXIY CJIOBaMHU.

BbiBOoABI

1.

J1st paboThI C MACCHBOM CHMBOJIOB PA3YMHEE UCIIOJIb-
30BaTh THIL JaHHBIX String.

. Co CTPOKaMH MOYKHO BBITIOJTHATD OII€PAllNM ITPUCBAH-

BaHWA, CJIOKEHUA U CPDaBHEHUA.

MakcuMasbHOe KOJIMYeCTBO CHMBOJIOB, KOTOPOE MOX-
HO XPaHHUTh B CTPOKOBOU MepeMeHHOIH, paBHO 255.

. Ins yno6erBa paboThl ¢ TUIIOM IAHHLIX String pexomen-

AyeTcst UCTIONb30BaTh OMOINOTEYHbIE (byHKIII/II/I #1 TIPO-
uenypsl assika Turbo Pascal.

BubsnuoTeynsie GyHKLMH HO3BOJISAIOT PAag/BUIATh CTPO-
KU, BBIYMCIIATH UX AJIMHY, YIQJIATE B HUX MOJACTPOKU
¥ OCYIIECTBATH TIOUCK.
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KoHTponbHbIe BONpOCh!

1.

Ecau B cTpOKOBOIT MepeMeHHON He MIAHUPYETCS Xpa-
auTh Gosnee 50 CUMBOJIOB, KaK €€ pasyMHEE ONMCaTh
B riporpamme? ;

Ecnu x crpokoBoii nepemennoit AnuHoi 200 cuMBosioB,
OMHCAHHOU Kak string, «100aBUTh> (+) CTPOKOBYIO Iie-

pemerfyo anunoi 100 cuMBOJIOB, KakoBa OyaeT InH-

Ha TI0JyYMBINEHCS] CTPOKOBOH TIEPEMEHHOMN ?

. Kax onpenents AnvHy BBeIEHHOM ¢ KJIaBUATYPbI CTPOKHU ?

Kax ompenenuts KOIMYECTBO TOYEK BO BBEEHHOMN
C KJIABUATYPBI CTpOKe?

. Kax yBesmuuts CTPOKY BIBOE, JOIHCAR pHIIOM C Kax-

JBIM CHMBOJIOM CTPOKH TAKOH XK€ (HaanMep, W3 CTPO-
Kku «Bacs» monyuuts «BBaacestsi»)?



"TEMA 11

Mpoueaypb! U OyHKLMUM
¢ napameTpamu



Bce BcrmomoraresibHbIE aITOPATMBI, PACCMOTPEHHBIE HAMU
B TeMe 9, Ob1IH «CAenbIME». TO €CTh OHU OCYUIECTBISIII
CBOM EHCTBUS HE3aBUCHMO OT KaKUX-MuOO 3HAYeHUH.
OnHaKO HETPYAHO OBLIO 3aMETHUTH, YTO MBI MOJIB3YEMCSI
Macco# BCTPOeHHBIX B Ilackanb BCIIOMOraTe/IbHBIX ajiro-
PUTMOB, IEHCTBIA KOTOPBIX 3aBUCST OT 3HAYEHY, YKa3bl-
BaEeMBIX HaMH B CKOOKax. DTH 3HaYeHNs HA3BIBAIOTCS Na-
pamempamu.

Ypok 11.1. MpocTble npumeps!
MCMOJIb30BaHMUA noAnporpaMM
C napameTpamu

Yxe caMblil TIEPBBIN OIIEPATOP, € KOTOPHIM MbI TIO3HAKO-
Muuch, — writeln(‘Mpuset!’) — aBysieTcst npoLieAypo¥ ¢ na-
pameTpoMm. IIpolieaypa B TaHHOM CIyyae 3aHIMAETCS BBIBO-
JIOM Ha 9KPaH, a IapaMeTP YKashIBA€T, YT0 UMEHHO IOIKHO
MOSIBUTHCS] HA SKPaHe.

. Hama rexymas 3agaya — Hay4HUThCSA caMI/n{« CO3/1aBaTh
[IPOLEYPHI C TapaMeTPaMHu.

Mpocreiime NpoLeAYpbl € NapameTPamu

Mpumep 11.1. Ucnons3osaHite npoueAyp ¢ napameTpamu
ANNA PUCOBaHMUA Ha SKpaHe nepekpectini
1 NOCIeAOBaTENLHOCTEN 3BE3A04€EK

program Paraml;

‘uses Crt; { My Oyfem aKTUBHO WCNOAb3OBATb QYHKLMM .
DUCOBAHMS Ha. 3KpaHe } .
{ Mpouepypa Stars BLIBOAUT Ha 3KpaH
YKA3aHHOE KO/MYeCTBO 3Be3foqex }
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procedure Stars(N:integer); { flocne wMeHn NpoLeaypsl
B CKOOKAxX YKa3biBAWTCA
€e mapaMeTps ¥ WX TUnsl,
B ganHOM cnydae npouenypa
wmeet oAvH napamerp N
(tuna integer). KoTOpbIA
YKa3bi8aeT KOMUYEeCTBO

o 3BE3[04€EK, BLIBOAUMBIX HA

3KpaH }

var i:integer; { Pasjgen onucaHms NOKasbHEIX NEPEMEHHbIX }

begin .
for i:=1 to N do { Mu ucnions3ayem napamerp N
INs yKasaHna TOro,
CKOMbKO Pa3 HYKHO
BLIBOAUTL HA 3KPaH cumson "*" }
write('*’)
end:

{ Mpouenypa Cross BLIBOAWT HA 3KpaH
epekpecTbe C LUEHTpoM B8 KoopanHatax (X,Y) }

procedure .Cross(X,Y:integer); { Ecnm napameTps -
ONHOTUMHBIE, WX MMEHa
MOKHO MEPEYNCINTD
yepes 3anfTyo }
begin ’ '
gotoxy(x,y-1); writeIn("]")
gotoxy(x-2.y); ‘writeIn('--+--');
gotoxy(x,y+1); .= weiteIn('|")

end:
{ Hayano ocHosHoM nporpaMMu }
begin ,
clrscr; { Quuctum 3kpaH, 4706l flyduwe 6uno BMﬂHO
pe3ynbTate padoTh }

. Stars(10):  { Busenu 10 3Be3poyex
. B HAYano NepsBoi CTPOKM }

gotoxy(6,20);
NPOACNIXEHNE D



182  Tema 1. Mpoueaypsi 1 hyHKumy ¢ napameTpamu

NMpumep 11.1 (7pososxerite)

Stars(70); { 3anonHunu 3BE3a04KAMM
nouty B0 20-10 CTPOKY } ’

Cross(40,13); { BuBenn nepexkpecTbe B .UEHTD 3KpaHa }

Cross(70,5); { Bweem nepeKpecThe
B NPaBblil BEPXHUIA yron 3Kpaka }
readin

end.’

OO6paTtuTe BHUMAaHUE: B TPOUENYPAX MBI HCIIOJNb3YEM
napaMeTphl TaK, Kak 6yTO y HAC €CTh IEPEMEHHBIE C COOT-
BETCTBYIOIUMU UMEHAMM, U OHU UMEIOT OIpe/esIeHHbIe
3HAYEHUSA. DTO NPUOIUBUTENBHO TAK U €CTh. ITH <IIepe-
MeHHBIE> JIa’Ke MOXKHO MEHSITh. 10 eCTh BIIOJIHE MOXKHO
Hanucatb N:=N + 2, u mapametp N B aTOM MecTe 1eHCTBU-
TeNMbHO yBenmuyuTcs Ha 2. Hy>KHO TONBKO IOHMMATH, YTO
«BPEMsI JKUSHU> DTUX <«IIEPEMEHHBIX> TAKOE K€, KaK Y JIO-
KaJIbHbIX TIEPEMEHHBIX — IO OKOHYAHUU PABOTHI IPOLIENY-
PbI OHM YHUYTOXKAIOTCS. ”’

<Dopmaanb|e n paKkruyecKkme napameTpsl

Ecsiu B KayecTBe mapaMeTpa IIpy BBI3OBE TPOLIGAYPBI 10~
CTAaBUTH UMsI IEPEMEHHOH, a BHYTPH IIPOLEAYPHI ATOT TIa-
pameTp U3MEHUT, TO Ha CaMy ePEMEHHY0 OCHOBHOI IIPO-
TPaMMBI 3TO HUKOMM 00pa3oM HE IIOBJIUSET.

31ech MBI CTAJIKUBAEGMCSI ¢ TIOHATUSAMU (POPMAJIBHBIX
1 (haKTHYECKUX apaMeTpoB. [apaMeTphl, IMeHa KOTOPbIX
HCTIO/IB3YIOTCS B IPOLIELYPE, HABBIBAIOTCS (DOPMATLHBIMIU.
OHu MOTYT COBIIAAATh WK He COBIIA/IaTh II0 UMEHHU C Tie-
PEMEHHBIMHU, KOTOPbIE Mbl HOJICTABIAEM IIPY BHI30BE ITPO-
Hexyphl :

B MoMeHT BBI30Ba npoueaypm 3HAYEHUA Qaxmuueckux
mapaMeTpoB (KOTOPbIE MbI ITOJICTABMIN B CKOOKH IIPH BbI-
30B€) KONHPYIOTCS B OTAENbHbIE T9e KU TaMATH, KOTOPbIe
KCTIOIB3YIOTCS MPOIEAYPOH ¥ NOCTE ee OKOHYaHMA OCBO-
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6oxparorca. DakTuyeckue IapaMeTpPhI IIPH 3TOM HE U3Me-
HAKTCH. '

MpocTeiitne PyHKLUM ¢ NapameTpamm

UcnonbzoBanue COOCTBEHHBIX (DYHKIMI II03BOJIAET, HA-
[IpUMep, PACIIUPHUTb COUCOK CTaHAAPTHBIX hyHkuwmii ITac-
KaJlsl.

Mpumep 11.2. lNpumereHue nonb3oBaTenbCkuX hyHKuuii
¢ NapameTpami Alf pactuMpenua Hadopa
maTemaTuHeckux thyHKUMIA A3biKa Mackaib
program Param2;
{ OyHKUMS BLIMUCNREHUH TaHFeHCa }
function tg(x:real):real:; { HeoOXOauMo onucaTts
: HE TONLKO TUM napamerpa,
HO ¥ "TUN CaMOA QyHKUMU.
‘B paHHoOM cnyyae OHw
COBRAfanT, Ho, BooOwe
rosops, 310 He 0683aTensHo }
begin
tg:=sin(x)/cos(x) { B pauHoMm Cnydae dyHKuns
oveHb npocTtafs. OaHako ee
MCNONbL30BAHME AENAET NpPOrpaMmy
HaMHOTO Bonee YAOOHOW Ans YTeHs}
end:

{ GyHKUMA BBIMUCNEHMA 4MCAA X,
- BO3BEJEHHOrO B LEAYH MOAOMATENbHYKR CTeneHb n }
function Stepen(x:real; n:integer):real;
{ Ecm napameTpsl pasHLX TWUNoB,
OHK NEPEYUCNATCA
Yepes TOYKY C 3anaTon }

var o
i:integer; .
y:real; { ARKYMYNATOp ANA HAKANMBAHUA Mpou3BefeHns }
begin ) o
y:=1; - { Ha4aneHoe 3HaueHné -
NPON3BENEHNA -aKKyMynaTOpa
BCEraa paBHO eamHuue }
poAo/IXeHue
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npumepjl.2(npq404weﬂhé
for i:=1 to n do
yi=y*x;
Stepen:=y -
end; ,

{ Hayano ocHoBHOW nporpammsl }
begin
writeIn('Tanrenc ducna Mu/6=",tg(Pi/6):7:3);

{ PesynbTaT GyHKUMN BEWECTBEHHbIA, NO3TOMY
ANA KPACHBOTO BHIBOAA HA 3KpaH NpuMeHaeM topmar )
writeIn("Yucno 2.5 & crereHn 8 pasHo ',
Stepen(2.5,8):7:3);

{ 3amMeTsTe, UCNONb3OBEHUE (yHELWMA

Aenaet nporpammy BGonee HarnagHon }
writeIn('Taurenc fin/3 8 creneHm 5 pased
Stepen(tg(Pi/3),5):7:3);
readin ' v
end. -

Ypok 11.2. Cnoco6bl nepeaaum
napameTpos

Cpenu cranpaptabix npouenyp Iackans MogkHo HafiTh
¥ TaKHe, KOTOpble U3MEHSIOT CaMO 3HaUeHye llapaMeTpa —
HarpuMep, inc(). Kak camomy co3mars Takyio nponenypy?

Mpumep 11.3. NpoLEAYPSI, U3MEHSIOWME 3HAYEHWS NAPAMETPOB

~ program Param3;
© var a.b:integer;

{ Npouepypa OOMEHa ABYX NEPEMEHHBIX MecTamn }
procedure Change(var x,y:integer):
{ [ns yKasaHus TOrO, 4TO 3HaYeHus
nepenaBaembix nepemeHtbix OyayT WIMEeHEHs!
B8 Npouesype, UCrnonsaylT crykeGHoe
CROBO 'var, 3TO Ha3biBAeTCH
Nepenavel NapaMeTpoB no MMEHW.
apaMeTp, M KOTOPOro UCNONb3YeTCs
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018 NEpenaBaeMon NepeMeHHoN,
Ha3biBAETCS opManbHbiM. }

var z:integer; { BpemexHas nepemenHas Ana obMeHa }

begin
Z:=X;
X:=y:
yi=z

end;

{ OyHKUAA BO3BENEHUA UMCAE X B UENYW NOACKATENbHYIO
CTENeHb N }
function Stepen(x:real: n:integer):real;
{ Ecru napaMeTpsl pa3HuX TUMOB,
OHW NepeyucnsinTCA
yepes TOYKY C 3andTolt }
var g
iinteger;
yireal; { AKKymynsTop Ana HaKanaAvsaHus nponasegequs }
begin
y:=1; { Hauanbuoe 3HauUeHWe NPON3BEAEHMA-AKKYMYNATOPa
BCErfa PaBHO ennHuue }
for i:=1 to n do
yi=y*x:
Stepen:=y
end;

{ Hauano OCHOBHOW mporpammsl }
begin :

a:=h;
. b:=8;

writeln('flo ofmexa A=',a,' B='.b):

Change(a.b); { NepenaBaemas nepemeqHas,

MA KOTOPOWN YKA3aHO B CKOOKAX

MpX- BHI3OBE. NPOLEAY DL,

HA3bIBAETCA DaKTUYECKUM NAPaMeTpom.,
MmeHa dopMansHEIX U GaKTUYeCKuX
napaMeTpoB MOryT He COBNagaTb }

writeln('Mocne ofimera A='.a,' B=',b);
readln ’
end. :
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Hazsanusa (j)opManbem napamemp v paxmuueckuiina-
. pamemp MONYEPKUBAIOT, YTO TIPH Iepejade MapamMmeTpoB
TakuM 00pazoM (CO CIyKeOHBIM CJIOBOM Vvar) nepemMeHHast
1UTs GOPMAIBHOTO TTapaMeTpa He CO3/AETCS U TIaMSITh HeE
BBIZIEIETCS. JTO UMS TOIbKO (POPMATIBHO UCIIONb3YETCS
IUIA ONUCAHMS AEUCTBUH, KOTOpPBIE GYAYT COBEPUIEHBI C
JlaHHOY NepeMeHHOH B moanporpamme. (DakTuvecku BMe-
CTO 3TOT'0 UMEHH MCIIOIb3yeTCA UM IIepEMEeHHOMH, TO/ICTaB-
JIeHHO€ TP BBI30Be [TOAIIPOTPAMMBL.
3aMeTHM, 4TO IPU BbI30BE IIPOIEYPhl, U3MEHSIONEH
' 3HaYEHU:A APAMETPOB, B KAYeCTBE (GaKTHIeCKOro HapameT-
Pa HeJIb3sI UCTI0JIb30BaTh BhIpaKeHusl. DaKTHYECKUM napa-
METPOM MOXKET OBITH TOJIBKO MMSI [IePEMEHHOM! D10 CBsA3a-
HO C TeM, 4TO B TaKyIO IPOLefypy HepelaeTcs He 3HaYeHUe,
aazipec AYeHKY [aMATH, B KOTOPOH XPAHUTCS IIEPEMEHHAs -
niapameTp. Ecim nmoacTaBuTh BhIpakenve, To [lackans co-
o6t 06 omubKe — Beab BHIPAKEHHE He UMeeT aapecal
Croco6 niepesayy TapamMeTpoB, H3MEHSIOIIKN UX 3HaYe-
HUSI, Ha3bIBAETCsI nepedayeri napamempos no aopecy. Obbra-
'HBI C110co0, IPH KOTOPOM (haKTUYECKHUi ApaMeTp KOIu-
PYETCsI B OTAEIBHYIO TYefKy NaMsITU ¥ KOTOPBIH ITO3BOJISIET -
© B KadecTBe IapaMeTpa [epeliaBaTh 3HAYEHUS BbIPAKEHHU,
Ha3BIBAETCS Nepedaueti napamempos no 3Hauepro.
OZMH U TOT e BCIOMOTATE/IBHbIN AJITOPHTM MOKET
OJIy4aTh HapaMeTPsl 060MMHU CIOCO6aMU — YacTh 110 aj-
_pecy, ocTalbHble — IO 3HAYEHHUIO. -

COBET |

Uenounzobanne npouneqypr ¢ napanerpaun, nehegaromiu-
MUCA 1O BGRECY, C OGHOR CHIGhOHSL, GOORBASIEHE QONOARIITEABHEE
BoRUOMHOCHU GASL HPOGhAMMUPOBOHUR, A C GIUpOK — 4QCHO Njts-
boquiii k omndicat, '/conio/w:e cuens, pyqo Goiobuie. Uzuene-
tite Snanerniii hehenenniy nju Goi306e nhouequp i Gyl He
bearga drocaeiica 8 wuasa, ocodenno eciun mhothaiia dalsnas
4 e nanucarlié 3annuaes wnow queli. bygeie Gunmarieisnst!
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-3apanne 11.1. Harmcars npoueaypy, KoTopast Houy-
YaeT [eI0YHMCIEHHYIO IEPEMEHHYIO i «Da3BOPAUMBAET» ee
1udpst B 06paTHOM [OPSIAKE — Hanpumep, yucio 1234
npeo6pasyet B yncio 4321.

‘3ananue 11.2. Harmcars npoueaypy, Kotopas 1oJy-
YaeT JiBe BellleCTBEHHbIE TlepEMEHHbIE Y BO3BPAIIAET BMe-
CTO KaskJIO! U3 HUX OTKJIOHEHUE OT CPEIHETO apudMeTHye-
cxoro. Hanpuwmep, gucna 5 1 8 HOIKHBI IPEBPATUTHCS
B—15ul15 auucna3,2u08—812n-1,2.

BuiBOABI

1. CymiecTByeT BO3MOKHOCTD CO3HABATh CBOM COOCTBEH-
HBIe [1polielyphl U GYHKUKHU C TapaMeTpaMHL.

2. VIx ncnonb3oBaHue NOBLIIIAET HATAMHOCTD IIPOrPaM-
Mbl ¥ JOOABIISAET €1 YHUBEPCATBHOCTH.

3. TlepenaBaeMble apaMeTPBI IEPEUUCTISIOTCS B CKOOKax
“TI0C/Ie UMEHH MOJIIPOTPaMMBI C YKA3aHIeM THIIA AaH-
HbIX. '

4. Jlnst n3aMeHeHNs SHaYeH il ITepe/iaBaeMbIX IapaMeTPOB
WCTIONB3YeTCs Tlepeiaya no aapecy.

5. Jlnst yKazaHusA TOTO, YTO Ilepefaya IMapamMeTpoB Mpo-

HCXOZUT 10 aI[PECY, UCTIOJIB3YeTCs CIyXeOHOe CI0BO

var. ’ ' :

6. Vlcrons3yst mepenavy apameTpoB no aapecy, 6ynbre
0COOEHHO BHUMATEIbHBI!

KoHTponbHble BONPOCHI

1. TlpuseauTte mpumMep, KOT/a UCIIOIb30BAHUE TIPOLIENY PhI
C TapaMeTpaMy COKPAIIaeT TEKCT IPOTPaMMbI BTPOE.

2. Kakoil u3 cioco60B nepesauy 1apaMeTpoB pacxoayer
GoJrblire IAMSTU ?
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3. MoxHo nu nepezxaBéTb B Ka4yecTBe I1apaMeTpa Ipous-
BeJleHue [BYyX lePeMEHHbIX IIPY [lepejaue apamMeTpoB
10 3HaYeHu10? [/1e OKaXKeTCsI 3HAYEHUE TTPOV3BENEHMS ?
IToueMy 5TOro HeJIb3st CAeIATh IIPH TIEPEsiaYe 110 afpecy?

4. PaccMoTpuM creAyouIyo Ipouesypy:

procedure Maxim(var x,y:integer);
begin
if x>y then y:=x
else x:=y
end;
Teso mporpaMMbl BHITJISIAUT TAK:

X:=2: y:=3;

Maxim(y,x); .
Kakosbl 6y1yT 3HaYE€HWS TEPEMEHHBIX X 1 Y?

5. PaccMOTpyM CIeAyIOyIo IpoLeaypy:
procedure Mutt(var x:integer:y:integer);
begin '
X:=y*2

end;
Teso mporpaMMBbl BRITIAAUT TAK:

X:=2;

MuTt(x,2%x); P g
KakoBo 6yaer 3HayeHne nepeMeHHOM X?



dainbl: coxpaHaem

pe3ynbraTtbl paboThl
AO cniepylollero pasa



Kax BaM 10/5KHO ObITH H3BECTHO M3 061IET0 Kypea uHbopMa-
TUKH, IAMSTh, ¢ KOTOPOH paboTtaet ITackasip ¥ B KOTOPO# OH
XPAHUT BCE CBOY JaHHBIE (KaK U J1006as1 IpyTast MporpaMma),
Ha3bIBAETCS onepamuenol. OHa 0bJIafaeT OMHUM HEPUsIT-
HBIM CBOMCTBOM: €€ COIEePXKUMOE CTUPaeTCsl IPY BBIKJIIOUe-
HUHU IUTaHKSA KOMIIbIoTepa. U065 MHGbOPMAIIMS COXPaHSI-
JIACH TIPY BBIKJTIOYEHHOM ITATAHUH (IIPUHATO FOBOPUTH «/IJISI
[OJITOBPEMEHHOI'O XpaHeHust UHOPMAITUU ), UCTIONIb3YETCSt
BHEWH A NAMSIMY. ITO PA3HOTO POJIA AUCKH, TUCKETH U IPY-
rite BUABI Hocuresiedl. PaboTe ¢ BHEINHEH NaMAThIO U3 TPO-
rpammbi Ha [lackane v mocBsimeH Hall TEKYUIHI Pa3roBOp.

VYpok 12.1. Kak pa6oTtaTh ¢ TEKCTOBbIM-
chaitnom

Daiinom HA3BIBAETCS TOPIMST AAHHBIX, XPAHANIASICS HA TUC-
Ke U uMeioniasi uMs. [[pyruMu cioBam, BCe, YTO BHI ITbITa-
€TeCh COXPAHWUTD Ha JIMCKE, JIOJIKHO OBITh 3aIIMCAHO B BUIE
daiina. [{ng Toro 4To6w1 paboTaTh ¢ Paiisiom B fiporpaMme,
HeoOX0MMO BBECTH ClIELUAIBHYIO IlepeMeHHY 10, KOTopas
HasbIBaeTCs pailioeou. Yepes Hee Mbl OyieM 3aNUCHIBATH
¥ unTath nHbopManuio 13 daita.

OCHOBHBIM 3JIEMEHTOM TEKCTOBOTO (haiina saBisercs
cumBosbHas ctpoka (ASCII). MosxHo paboraTh Kak cO
CTPOKOH LEJUKOM, TaK U C KAKAbIM CHMBOJIOM B OTZEJb-
Hoctu. Obpaluenue K CHMBOJIAM, XpaHsImMcs B (ailie,
MIPOUCXOMUT IOCIELOBATETHHO.

OTKpbITUE haitna ANs YTEHUA s

Hauwnas paboTats ¢ paitiom, ero omxpuiearom. Ilpu atom
B IAMSATHU CO3HAETCsA 0cobast CTPYKTypa AAHHBIX, YACTHIO
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*

KOTOPOH ABJIACTCS (haiinosuiii yxasameny. ITO Kak G5l «Kyp-
Cop», KOTOPBIH yKa3blBaeT Ha IO3UNUIO (alia, ¢ KOTOPOH
OylleT MPOUCXOMUTD CIIEAYIOWAs OIepaiyst YTeHus (MIn
3anucy). [Tocsie yTeHUs cuMBOJa (MM CTPOKM) U3 (ailna
(baitoBbI yKA3aTe b EPEABUTAETCS Ha CIIEAYIOIUE CUM-
Bos1 (cTpoky). Ilpu samucu B Qaiin 3Ta MO3UUHUA BCETIR
VKa3bIBaeT Ha KoHel] (daiina.

MBI HayHEM C CAMOTO ITPOCTOTO — ITOMBITAEMCS OTKPHBITh
TEKCTOBBI (haiI /151 YTEHUS U BBIBEJIEM €r0 COZIEPKUMOE
Ha axpaH. [[J1s1 TOro 4To6B! IpOTpaMMe OBITIO YTO OTKPBI-
Bath, cozaaiite B biiokHoTe nnvi ipsimo B cpene Turbo Pas-
cal TexcToBblil Qaitn u HazoBuTe ero work.txt. Jror daiin
LIOJKEH OBITH COXpaHEH B TOM JKe Mamke, 4TO U pabouwe
(.pas) daitnnr ¢ mporpammoit Ha [Tackane. Comepxumoe
baiia Ham He BaskHO. M bl peKOMeHIyeM HabpaTh HECKOJIb-
KOCTqueKT?KCTaﬂKeHaTeﬂbHOﬂaTHhCKﬂhﬂdchBOHaMH.
Mpumep 12.1. BuiBoa Ha 3KPaH COAEPXMMOTO TEKCTOBOO

channa work.txt

Program File 1;

var .
Fil: text; { Onucanve halinoBoit nepeMeHHOR

ana pabothl C TEKCTOBbIM dafinom }

{ Nackanb ymeeT paboTaTs C pasHbiMu TUNaMu dainos.
Mbl OrpPaHAYMMCA M3YYEHUEM CaMOrO DACNPOCTPAHEHHOTO
W NOHATHOTO THN@ — TEKCTOBOTO. TAKORA TUMN AaHHbIX
B Mackane Hasweaetcs text. Ygobctso paboTh
e TEKCTOBLIM Qaiinom COCTOUT B TOM, 4TO '€ro MOKHO -
OTKPLITH B OBLIMHOM TEKCTOBOM DeRaKTope
(Hanpumep, 8 BAOKHOTE) ¥ NPOCMOTPETH WAW WCMPABMTL }

Str @ string: { MNepemenHas ana uTeHus
CTPOK M3 daitna }
begin

{ Nepen Hauanom paboTel C $aiinom HEOBXOAUMO BLINOMHUTE -
HECKOIbKO NPEABAPATENbHYX. JeACTBUA: }
’ NPOAO/IXKEHNHE 5






