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1. MpocTtenwine nporpammol

3ayeM HYXXHO nporpaMmmupoBaHue?

Wuorna co3maercs BIeYaTICHHUE, YTO BCE CYNIECTBYIOMIME 3a7a49i MOTYT OBITh PEIICHBI C IOMO-
IO TOTOBBIX MPOTPaMM ISl KOMIIBIOTEPOB. Bo MHOTOM 3TO IEWCTBUTENBHO TaK, HO OMBIT MOKAa3bIBa-
€T, YTO BCEr/a HaxOJATCS 3aJaud, KOTOpble HE peuaroTcs (WU IUIOXO PEIIaroTCs) CTaHAAPTHBIMU
cpelncTBaMu. B 3THX ciyyasx MpUXOIUTCs MHUCaTh COOCTBEHHYIO MPOrpaMMy, KOTOpasl IeJlaeT BCe TakK,
KaK BbI 9TOTO XOTHUTE (MJIM HAaHUMATh 3a OOJIBIINE ACHBIM YMHOTO JISI/II0, KOTOPBII CIOCOOEH 3TO Cle-
JaTh).

[lBa aTana co3gaHusa nporpamMmm

[Tporpamma Ha si3pike CH, Takke Kak U Ha OOJBIIMHCTBE COBPEMEHHBIX SI3BIKOB MPOTPaMMHUPO-
BaHM, CO3AETCS B J[Ba dTalla

1) TpaHcasiuMsA — epeBo;] TEKCTa MPOrPaMMBbl B MAITUHHBIE KOIBI;
2) KOMNOHOBKA — cOOpKa YacTei MPOrpamMMbl M MOJKITIOUYEHUE CTAaHIAPTHBIX (PYHKIINH.

UcxogHbin chann:

first.cpp
TpaHcnaTop
O6GbeKTHbIN dhamn: CTaHpapTHble
first.o byHKL N

KOMMNOH OB LWKK

UcnonHaembin cdann:
first.exe

[Touemy >xe He caenaTh Bce 3a oquH mar? J[us mpocTeHImx mporpamMM 3TO ACHCTBUTEIHHO OBUIO ObI
MPOIIIE, HO JUISl CIIO’KHBIX IPOEKTOB JABYXCTYIIEHYATHIN MPOIlecC UMEET SIBHBIE MPEUMYIIECTBA!

e OO0BIYHO CIIO’KHAS MpOrpamMma pa3OrBaeTCs Ha HECKOIBKO OTACIBHBIX YacTel (modyreti), KOTOphIe
OTJIAKUBAIOTCS OT/ACIIBHO U 3a4acCTYI0 Pa3HBIMU JIFOJIbMH; TTIO3TOMY B 3aBEPIICHUN OCTACTCS JIUIIIh
coOpaTh rOTOBBIE MOJAYJIH B €IUHBINA IPOEKT;

® IIpU HUCIIPABJIEHUHU B OJTHOM MOJyJI€ HE HAJ0 CHOBA TPAHCIMPOBATh (I€PEBOIUTH B MAILIMHHBIE KO-
JIbl) BCE OCTaJIbHBIE (3TO MOTYT OBITh IECATKU THICAY CTPOK);

® [Ipy KOMIIOHOBKE BO MHOTHX CHUCTEMax MOXKHO IMOJAKJIIOYATb MOJYJIM, HAIMCaHHblE Ha APYTUX
A3bIKaX, HapuMep, Ha AccemOuepe (B MalIMHHBIX KO/aX).

TpancasaTopsl s3b1ka CH Ha3bIBAIOTCS KOMIWJISITOPAMH: OHU NIEPEBOJAT (TPAHCIUPYIOT) Cpasy
BCIO IIPOrpaMMy B MalIMHHBIN KOJI, @ HE TPAHCIUPYIOT CTPOYKA 3a CTPOUYKOIN BO BPEMsI BHIIIOJIHEHMS,
KaK 3TO JIeJal0T MHTePHpeTaTopbl. DTO MO3BOJIAET 3HAUUTEIBHO YCKOPUTH BBINOJIHEHHUE MPOTrPaMMBbl
Y HE CTAaBUTh MHTEPIIPETATOP HA KaX/IbI KOMIIBIOTEP, I/1€ IPOrpaMMa OyAET BBITOIHATHCS.
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Ncxomusiii daitn mporpaMMbl Ha si3bike CH UMEET pacIupeHue * . ¢ Wik * . cpp (pacmupenue
* . Ccpp TOBOPUT O TOM, YTO B MPOrpaMMe MOTYT OBITh HCIIOJIb30BaHBI BO3MOXKHOCTH si3bika Cu++).
DTO OOBIUHBIN TEKCTOBBIM (Dailyl, B KOTOPHIN 3aMUCHIBAIOT TEKCT MPOTPaMMbI B JIFOOOM TEKCTOBOM pe-
JlaKTOpe, Hanmpumep, B biiokHoTe.

Tpanciamop niepeBOIUT UCXOAHBIN (haiin (BepHee, 3aMCaHHYI0 B HEM IPOrpaMMbl) B MalllWH-
HBIE KOJIbI U CTPOUT TaK HA3bIBAEMBIN 00beKmHblll (haill C TEM KE UMEHEM U pacHIMpeHreM * . o. Xo-
TS B HEM YK€ 3allMCaH MAaIluHHBIN KO/, OOBEKTHBIN (haiiin emre Hemb3s 3alycKaTh Ha KOMITBIOTEPE,
MIOTOMY YTO B HEM HE XBaTaeT CTaHJaPTHHIX (PyHKUIMI (HampuMmep, JUIsl BBOJIA M BBIBOAA JAHHBIX).

Komnonoswux noakmoyaetr craHgapTHeIe (PyHKIMH, XpaHsecs B OUOnMuoTekax (OHH UMEIOT
pacuiuperue * . a). B pesynbrare nomy4aercs oauH (aiin ¢ pacimpeHueM * . exe, KOTOPHIN U Mpe-
CTaBJsieT co00il TOTOBYIO IPOTpaMMy .

MpocTenwan nporpamma Ha Cu

Takas InporpamMmma COCTOUT BCETO U3 8 cumBoII0OB. BOT OHa:

main ()
{
}

OcHoBHasi mporpaMMma Bcerja Ha3bIBaeTcsi uMeHeM main (OyabTe BHUMAaTesnbHbl — CH paznuyaer
OonplIvie U MaJieHbKUE OYKBBI, @ BCE CTaHAAPTHBIC omepaTtopbl CH 3alMCBHIBAIOTCS MaJCHBKHUMH OYK-
BamH). [lycThie CkOOKM 03HAYaIOT, YTO Main He UMeEeT apryMeHToB. PUTypHBIE CKOOKH 0003HAYAIOT
HayaJlo ¥ KOHel OCHOBHOI MPOrpaMMbl — MOCKOJIbKY BHYTPH HUX HUYETO HET, Hallla porpaMMa HH-
9ero He JeJlaeT, OHa MIPOCTO COOTBETCTBYET MpaBmiIaM si3bika CH, €€ MOKHO CKOMIIMITUPOBATH U MOJTY-
9UTh exe-(hai.

BbiBOoA TeKcTa Ha aKpaH

CocrtaBuM Teneph NMporpammy, KOTopas AejaeT YTO-HUOY/b MOJIe3HOE, HAalpuMep, BHIBOJUT Ha
9KpaH ci0Bo «IIpuBer».

- - noaknioyeHne OyHKLMIN CTaHAAPTHOMO
#11_1clude SEEEE TS BBOAA U BbIBOL(I,*a)},IOI'Il/IcaHVIe KOTgprX
main () HaxoguTtcsa B panne stdio.h
{ ~
printf ("lIpueer") ;

} T BbI30B (DYHKLMM

BblBOJA Ha 3KpaH J

Umo HoeeHbKko20?

e UYroObl HMCHONB30BaTh CTaHAAPTHBIC (DYHKIIUH, HEOOXOAMMO CKa3aTh TPAHCIATOPY, YTO €CTh
(GYHKIHS ¢ TAKUM UMEHEM U TICPEUYUCIIUTh THUI €€ apIYMEHTOB — TOT/Ia OH CMOXET OMPEACTHUTD,
BEPHO JIM MBI €€ UCIOJIb3yeM. JTO 3HAYUT, YTO HAJ0 BKIIOYUTH B MPOTPAMMY ONUCAHUE ITOH
Gyukipn. Onucanus craHaapTHhIX QyHKIUH CH HAXOIATCSA B TaK HA3bIBAGMBIX 3A20JI080YHbIX
¢gatinax ¢ pacumperueM * . h (B xatanore C: \Dev-Cpp\include).

e ][t MOAKIIOUEHUS 3aroJIOBOYHBIX (PaiijIoB UCIIONB3YETCsl JUPEKTHUBA (KOMaHa) IPErpoLecco-
1y . .
pa #include, mocne KOTOPOW B YIJIOBBIX CKOOKax cTaBUTCS uUMs (paiima. BHyTpH yriioBbIX

' TIpenpomeccop — To crienMaTbHAs IPOrpaMMa, KOTopasi oGpabaThiBaeT TEKCT Ballleil IPOrpaMMBbI PaHbIIIE TPAHCIATOPA.
Bce KOMaHIbl MPENpOLEccopa HAYMHAIOTCS 3HAKOM # .
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CKOOOK He JOJDKHO OBITH MpoOenoB. st MOAKITIOUEHHs ellle Ka)XXI0r0 HOBOTO 3aroJIOBOYHOTO
(haiina HaJO0 UCIIOIK30BaTh HOBYIO KOMaHay #include.

e Jlns BbIBOJA MH(OPMALIMM HA HKpaH Ucnonb3yercs QpyHkuus printf. B mpocreiimem ciyuae
OHa MMPUHUMAET €IUHCTBEHHBIN apryMEHT — CTPOKY B KaBBIUKAX, KOTOPYIO HaJl0 BBIBECTH Ha JK-
paH.

e Kaxnprii onepaTtop si3bika CH 3aKaHYMBAETCS TOYKOM C 3alsITOM.

Kak sanyctutb nporpammy?

UroObl MPOBEPUTH ATy MpOrpaMMmy, HaJ0 CHayalla «HAIYCTUThY» Ha HEEe TPAHCIATOP, KOTOPBIN
MEepEeBEJIET €€ B MAIMHHBIE KOJBI, a 3aT€M — KOMIIOHOBIIMK, KOTOPBIN MOJKIIOUUT CTaHAAPTHHIE
(GYHKIIUU ¥ CO3JIaCT WCIIONHSICMBIN (ain. PaHbpine Bce 3T0 nenand, BBOAS KOMAaHIbI B KOMaHIHOU
CTpPOKE WJIM C TIOMOIIbIO TaK Ha3bIBaeMbIX MaKETHBIX (ailioB. Ha coBpeMeHHOM ypoOBHE BCE STalbl
CO3aHUS, TPAHCISINHA, KOMIIOHOBKH, OTJIAJKU U TPOBEPKHU MPOrPaMMbl OOBEIMHEHBI U BBIIOTHSIOT-
Csl BHYTPH CIIEIUANBHON MPOTrpaMMbI-000JI0UKH, KOTOPYIO Ha3bIBalOT HHTErPUPOBAHHAS cpela pa3-
pa6otku (IDE — integrated development environment). B Hee BXOIsT

® pEIaKTop TEKCTa

® TpaHCIATOP

® KOMITOHOBIITUK

® OTJIAIUUK
B a70i1 cpene Bam g0CcTaTOYHO HAOPATh TEKCT MPOTPaMMbl U HAXKATh HA OJHY KIABHUIINY, YTOOBI OHA
BBITNIOJIHWIIACH (€CIIU HET OIINOOK).

B o6omnouke Dev-C++ st 3amycka nmporpaMMbl HaJlo HaxkaTh kiaBuiny F9. Ecnu B mporpamme
€CTh OIIMOKH, BBl YBUIUTE B HIDKHEH 9acTH dKpaHa 000JI0YKH cOOOIIeHHs 00 3TUX ommOKax (K coxa-
JICHUIO, HA aHTJIMHCKOM s3bIKe). ECiy MIenKHyTh MO OJHOM W3 3THX CTPOYEK, B TEKCTE MPOrPaMMBI
BBIJICJISIETCS] CTPOKA, B KOTOPOU TPAHCIISITOPY UYTO-TO HE MOHPABUIIOCH.

[Tpu moucke ommOOK HAJO TOMHHTD, YTO

® yacTo omnbKa c/enana He B BbIICJICHHON CTPOKE, a B MPEABLAYIICH — IPOBEPSIITE U €€ TOKE;
® YacTo OJHA ONIMOKA BBI3BIBACT €Ill€ HECKOJBbKO, M TMOSBISIOTCS TaK HAa3bIBAEMbIC HABEICHHBIC
OIIHOKH.

OcTaHOBUM MrHOBeHUue

Ecnu 3amyckaTh pacCMOTPEHHYIO BBILIE NPOrpaMMy, TO OOHapyX HTCs, YTO Mporpamma cpasy
3aKaH4YMBaeT paboTy M BO3BpallaeTcs oOpaTHO B 000JIOUKY, HE JaB HaM IOCMOTPETh PE3yJbTaT ee
paboThl Ha KpaHe. BOpoThes ¢ 3TUM MOXKHO TaK — J1aBaiiTe CKakeM KOMIBIOTEpY, YTO B KOHIIE pabdo-
ThI HAJI0 JOKAAThCsl HAXKaTHsl JII00OM KIIaBUIIIH.

#include <stdio.h> MOAKIOYEHNE 3arofIOBOYHOIO
#include <conio. h>\ taiina conio.h J
main () S——

{

printf ("lpuBetr") ; // BHBOA Ha 3KpaH
getch() ; /*xpmaTe HaxaTHUs KiIaBmmm*/
}

4mo HoeeHbKO20?

e 3ajep)kka 0 HaXKaTHs JII0O0H KJIaBUIIM BhINoNHsAETCs pyHKIMe getch () .

e Omnucanue 3Toi PYHKIHUN HAXOJUTCS B 3ar0JIOBOYHOM (aitie conio . h.
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e 3Haku // 0003HAYAIOT HAYAJI0 KOMMEHTAPHsI — BCE NPaBee HUX JIO KOHIIA CTPOKU He 00pada-
TBIBACTCS] KOMITBIOTEPOM U CITY>KUT HaM JIJISl TIOSICHEHUST IPOT PAMMBI.

e KoMMeHTapHil Takke MOXHO OTpaHUYMBATh MTapaMH CUMBOJIOB /* (Hayajo KOMMEHTapus) u * /
(koHer KoMMeHTapusi). B 3ToM ciyyae KOMMEHTapHii MOKET OBITh MHOTOCTPOYHBIH, TO €CTh CO-
CTOSATbH U3 HECKOJIBKUX CTPOK.
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2. lNepemeHHbIE

Tunbl AaHHBLIX U nepemMeHHbIe

Jlist 00paboTKM JaHHBIX WX HEOOXOIMMO XPAaHUTh B mMaMsaTd. [Ipy 3TOM K 3TUM JaHHBIM HA0
Kak-To oOpamiarbess. OOBIYHO JTFOAM OOPAMIAIOTCS IPYT K APYTY IO UMEHU, TaKOH e CIoc00 MCIOb-
3yeTcs B IPOTPaMMHUPOBAHUH: KXKIOW stueiiKe maMsITH (WM TPYIIIE siYeeK) AaeTcsl CBOe COOCTBEHHOE
ums. Vcronb3yst 3TO UMSI MOXKHO MPOYUTATh WHPOPMALIUIO U3 SUYCHKU U 3alucaTh TyJa HOBYHO HH-
dbopmaruio.

IlepemeHHas - 5TO sAYEHKa B IAMATU KOMIIBIOTEPA, KOTOpasi UMEET UMl U XPaHUT HEKOTOPOE 3Ha-
yeHHe. 3HaUeHHE NIEPEMEHHON MOKET MEHATHCS BO BPEMsI BHINOIHEHU Nporpammsl. [1pu 3anucu B
A4YENKYy HOBOT'O 3HaYCHMSI CTapOE CTUPACTCS.

C Touku 3peHMsI KOMIIBIOTEpA BCE JAaHHBIE B MaMATH — 3TO 4yuciaa (0ojee TOUHO — HAOOphl Hysel U
enunui]). Tem He MeHee, BbI (M KOMIIBIOTEP) 3HAETE, YTO C LENBIMH M APOOHBIMU YUCIIaMHU pabOTaIoT
no-pa3zaomy. [1osToMy B Ka)IIOM sI3bIKE MPOrPAaMMHPOBAHUS €CTh pa3HbIC THIBI TaHHBIX, Ui 00pa-
OOTKHM KOTOPBIX MCIIOJB3YIOTCS pa3Hble MeTobl. Hanpumep,

e IleJible IEPEMEHHBIE — TUIl int (OT aHIJIMIICKOTO infeger — MENbIiA), 3aHUMAIOT 4 6aliTa B mamMs-
TH;

e BellleCTBEHHbIE NEPEMEHHbIE, KOTOPbIE MOTYT UMETh ApoOHYI0 4acTh (Tun £loat — oT aHr-
nuiickoro floating point — inaBaroIIasi TOYKa) , 3aHUMAOT 4 OaiiTa B TaMATH

e CHMBOJIBI (THII char — OT aHTTIMHCKOTO character — CAMBOI), 3aHUMAIOT | OaiiT B maMsaTu

Bce nmepemenHble, KOTOpbIe BBl OyeTe MCHOIb30BATH B MpOrpaMme, HEOOXOAUMO OOBSIBIATh — CKa-
3aTh KOMIIBIOTEPY, UTOOBI OH BBIAEINI Ha HUX AYEHKY NaMSATH HY’KHOTO pa3Mepa U MPUCBOUI €il uMsl.
[TepemenHbIE 0OBIYHO OOBABIAIOTCS B Ha4yajie MporpaMMel. J{s 0ObABICHHS HAJ0 HANMCATh Ha3BaHUE
Tuna nepeMeHHbIX (int, £loat uiu char), a 3areM uepes 3amATyI0O UMEHA BCeX OOBSBISEMBIX IIe-
pemeHHbIX. [Ipy XKemaHuum MOKHO Cpa3y 3alMcaTh B HOBYIO SUEHKY HY)KHOE YHCIIO, KaK IMOKa3aHO B
npuMepax Huxke. Eciiu nepeMeHHOM He IPUCBAauBaeTCsl HUKAKOIO 3HAYEHUS], TO B HEM HAXOAUTCS «My-
COp», TO €CTh TO, UTO ObLIO TaM paHbILIE.

IIpumepsl.

int a; // BHOENIUTE NaMaATB NOA LEJyKH [IepeMeHHYI a
float b, ¢; // nBe BemecTBeHHHX NEpPEeMEHHHX b u cC

int TulO4, I186=23, Yak42; // Tpm uensx NepeMeHHHX,
// B 1186 cpasy BanuckeaeTcss umucio 23

float x=4.56, y, z; // TPpM BelleCTBEHHHX I1EePEeMEeHHEHIX,
// B x cpasy samnucmBaercs umucyio 4.56

char c, c2='A', m; // TPpU CHUMBOJIBHHX NEPEMEeHHHX, B C2
// cpasy sanucmBaeTcst cuMMBOJ 'A'

BbluncneHmne cymmbl ABYX Yncen (BBoA U BbIBOSA)

[I 33}13‘[3. Bgectu ¢ KJIIaBUAaTYPhI ABa LCJIbIX YUCJIa U BBIBECTU HA 3KPaH UX CYMMY.

Cpa3y 3anuiiem pernieHue 3a1a4u Ha si3bike Cu.
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#include <stdio.h>

#include <conio.h>

main ()

{

int a, b, ¢; // obmsBNeHMe NepeMeHHHX

printf ( "BeeamTe gmBa uenmx umcyia \n" ); // nomckaska myis BEOAA

scanf ( "%d%d", &a, &b ); // BBOA IDaHHHX
c =a+ b; // BHumMcneHust (onepaTop NPUCBaMBaHMUS)
printf ( "PesymepTar: %d + %d = %d \n",

a, b, ¢ ); // BEHBOR pesyibTaTa
getch() ;
}

Umo HoeeHbK020?

e [Iporpamma 4aiie BCEro CoIep>KUT 4 4acTu:
O OOBSIBIICHHE TIEPEMEHHBIX;
O BBOJ UCXOAHBIX JAHHBIX;
0 00paboTKa JaHHBIX (BBIYHCIICHNUS);
O BBIBOJ pe3yJjbTara.

e [lepen BBOJOM JaHHBIX HEOOXOIUMO BBIBECTH Ha SKpaH MOJCKA3Ky (MHAYEe KOMITBIOTEp OyaeT
JKIaTh BBOJIA TAHHBIX, a MOJIb30BATENb HE OYIET 3HATh, YTO OT HErO XOUeT MalINHA).

e CumBonbl \n B pyHKIMHN printf 0003HaYaOT Mepexo] B Ha4alo HOBOHW CTPOKH.

e Jlnst BBOAA JAHHBIX MCTIONB3YIOT PyHKIHMIO scanf .

dopmat BBOAA agpeca ﬂeDeMeHHbIXJ
~—

G

‘ scanf ( "%%d", &a,’&b ) ;

o ®opmar BBOJa — 3TO CTPOKAa B KaBBIYKAX, B KOTOPOH MEpPEUHCICHBI OJWH WM HECKOJIBKO
¢dbopmaToB BBO/IA TAHHBIX:

%d BBO/I 11€JI0T0 Ynciia (IepeMeHHas Tumna int)
$f BBO/I BEIIIECTBEHHOT0 uncia (mepeMenHas tuna £loat)
%c BBO/JI OJTHOTO CUMBOJIa (TIepeMeHHas TuIa char)

o Ilocne gpopmara BBOJA uepes3 3aMATy0 NEPEUUCIIAIOTCS apeca siueeK NaMsITh, B KOTOpbIE Ha-
JI0 3amMcaTh BBEJICHHbIC 3HaueHUs. [lodyBCcTBYITE pasHULLY:
a 3HAYEHHE IIEPEMEHHOU a
&a azpec epeMeHHON a

o KonnuectBo (hopmaToB B CTpOKE JOKHO OBITH PaBHO KOJWYECTBY a/pECOB NMEPEMEHHBIN B
crucke. Kpome TOro, TMI nepeMeHHbIX JOJDKEH COBNANATh C YKa3aHHBIM: HAIIPUMED, €CIIHM a

u b — 11e7pIe IepeMeHHbIe, TO CIEAYIONINE BbI30BbI (DYHKIUN OLIHOOYHBI

scanf ( "%d%d", &a ); Ky/Jla 3alK1ChIBATh BTOPOE BBEJECHHOE YUCIIO?

scanf ( "%d%d", &a, &b, &c ); Hee He 3anaH GopMar JIA NEPEMEHHON C

scanf ( "$f%$f", &a, &b ); HEIb3s BBOAMUTH LIEJIbIE MEPEMEHHBIE I10 BeE-
IECTBEHHOMY (opMaTy

e ][5t BBIUMCIIEHUI HCIIOIB3YIOT ONEPaTOP NPUCBANBAHMSA, B KOTOPOM

O cIpaBa OT 3HaKa paBCHCTBA CTOUT apmbMeTqucxoe BBIPAKCHUC, KOTOPOC HA/T0O BHIYHUCIINTD
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O CJICBa OT 3HAaKa paBCHCTBA CTABUTCA UMs HepeMeHHOfI, B KOTOPYIO HaJ0 3a1rcaThb pe3yjabTaT

c =a + b; // cymMmMy a m b manmucaTe B C

e Jlns BbIBOJIA YKCEN M 3HAUEHUH MIEpEMEHHBIX Ha dKpaH UCMOIb3YIOT GYHKIUIO printf

3TN CMMBOIJ1bl BbIBECTU 30eCb BbIBECTU LIESbIE
0e3 n3MeHeHuM yucna JaHHble Ans BbiBoAa I
~— ~—

‘ printf ( "Pedynerar: 3d + 3d = %d \n", a, b, c );

coJiepKaHne CKOOOK IpH BbI3oBe QyHKIMH printf oueHs moxoxe Ha QyHKIMIO scanf

o ChHayana ueT CUMBOJIbHAs CTPOKa — (hOpMaT BBIBOJIa — B KOTOPOH MOKHO MCIIOJIb30BATh
CIICIIUAIBHEIE CHMBOJIBI
$d BBIBO/I 1IEJIOTO YHCJIIa
$f BBIBOJI BEILICCTBEHHOI'O YHCa
$c BBIBOJI OJJTHOI'O CUMBOJIa
$s BBIBOJI CHMBOJIbHOM CTPOKH
\n Mepexo B Ha4ajJ0 HOBOM CTPOKHU
BCE OCTAJIbHBIE CUMBOJIBI (KPOME HEKOTOPBIX JAPYTHUX CIEIUATBHBIX KOMaH/I) MMPOCTO BHIBO-
JISITCSL HA DKPaH.

o OnHoit cTpoku (popmaTa HEAOCTATOYHO: B HEM CKa3aHO, B KAKOE MECTO BBIBOJUTH JaHHBIC, HO
HE CKa3aHo, OTKya uX B34Thb. [loaTOMy uepes 3amsryio nocie ¢popmMara BbIBOJA HAJIO TOCTa-
BUTH CIICOK YHUCEJ WM NMEPEMEHHBIX, 3HAUEHUSI KOTOPBIX HAJI0 BHIBECTH, IPU 3TOM MOXKHO
cpa3y IpOBOJUTH BHIYHCIICHUS.

printf ( "PesympTrar: %d + %d = %d \n", a, 5, a+5 );

o Taxk xe, kak u 11 pyHKIUN scanf, HaJO CIEIUTD 3a COBNAJACHUEM THUIIOB U KOJIMYECTBA T1e-
PEMEHHBIX U (HOPMATOB BHIBOA.

ApucdpmetTnyeckue BbipaxKeHUs

N3 ye2o0 cocmossim apugpmemuyveckue ebiparkeHus1?

Apudmerndeckue BbIpaKeHHsI, CTOSAIIME B MPAaBOM YacTu omepaTopa NMPHCBAWBaHUS, MOTYT COJEp-
Katb

e [IeJIbIe U BEILECTBEHHBIE YKCIia (B BEIIECTBEHHBIX YHCIaX Lenast U ApoOHas YacTh pa3essitoTCs
TOYKOM, a He 3aMATON, KaK 3TO MIPUHATO B MATEMaTHKE)

® 3HAKU APUPMETUYECKUX IEHCTBHUIA

+ - CJIOJKCHHE, BBIYUTAHUE
* / YMHOKEHUE, ICTICHHUE
% OCTaTOK OT JICJICHUS

® BbI30BBI CTAHAAPTHBIX PYHKIIHI

abs (i) MOJYJIb LIEJIOT0 Yncaa i

fabs (x) MOJICJIb BEIIECTBEHHOT'O YHCJIa X

sqgrt (x) KBaJpaTHbI KOPEHb U3 BEILIECTBEHHOI'0 YUCIa X
pow (x,y) BBIYUCIISIET X B CTENECHU Y

® Kpyrible CKOOKH NIl H3MEHEHUS TOPsAKa IeHCTBUN
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OcobeHHOCMU apughmemuyvecKux onepauuu

HpI/I HUCIIOJIB30BaHUU ACJICHUA HAA0 IIOMHUTH, YTO

Ilpu Oenenuu yenoco yucia Ha yenoe ocmamox om OeleHusi OmoOpPacvleaemcs, makum
oopaszom, 7/4 6yoem pasno 1. Ecau dce HA00 noayuums eeuyecmeenHoe Yucio u He om-
bpacvieams ocmamox, Oeiumoe uiu O0eiumenb HA0O NPeodPA308amsv K 6eUeCm8eHHOl
¢opme. Hanpumep:

int i, n;
float x;
i=717;
x =1/ 4; // %=1, pmenmurcsi Lesoe Ha uejoe
x=1i/4.; // x=1.75, npenmurcs uenoe Ha ApoBHoe
x =(float) i / 4; // x=1.75, penmurcs npobHOe Ha LeJoOe
n=7./ 4.; // n=1, pesynpTaT BanmMCHBAaEeTCSI B

// uenymo nepeMeHHY0

HanbGosbmme clI0KHOCTH U3 BCEX NEWCTBUM BBI3BIBAET B3ATHE OCTAaTKa. ECIIM Hag0 BBIYUCIUTL OCTa-
TOK OT JI€JI€HUs IEPEMEHHON a Ha MEepEeMEHHYI0 b U pe3ynbTaT 3anucarh B IEPEMEHHYI0 ostatok,
TO OMNEepaTop NMPUCBAUBAHUS BBITJISIIUT TaK:

‘ ostatok = a % b;

lTpuopumem apugpmemuyeckux onepayuli

B s3blkax mporpamMmupoBaHusl apu(pMETUUECKHE BBIPAKEHUS 3aIMCHIBAIOTCS B OJHY CTPOUKY,
[I03TOMY HEO0OXOJUMO 3HAaTh NPHOPHUTET (CTAPIIMHCTBO) ONEpaluii, TO €CTh MOCIEI0BATENbHOCTh UX
BbINOJIHEHMsI. CHAaYana BBITOJIHAIOTCS

e orepauuy B CKOOKax, 3aTeM. ..
® BBI3OBBI (DYHKIIHIA, 3aTEM. ..
® YMHOXXEHHE, JICJICHHE ¥ OCTAaTOK OT JICJICHHs, CJIEBa HAIIPAaBO, 3aTEM. ..
® CJOXXEHHE U BHIYUTAHUE, CIICBA HAIPAaBo.
Hanpuwmep:
2 1 5 4 3 8 6 7
lx = (a+5*b) *fabs (c+d) — (3 *b—c);

JI1st u3MEHEeHUsI OPsIIKA BBHITTOJTHEHUS OTIepaliid UCTIONB3YIOTCS KPYTJiIble CKOOKH. Bripaxkenue
4x+5 S5x

(2x—152)(32=3) x+z+3

B KOMIIBIOTEPHOM BHUAC 3AIMUIICTCSA B BUAC

y:

y = (4*x + 5) / ((2*x — 15*z)*(3*z — 3)) — 5 * x /
(x + z + 3);

CmpaHHbIe onepamopsbl npuceaueaHusl

B mporpamMmmupoBaHuu 4acTO HCHOIB3YIOTCS HECKOJIBKO CTPaHHBIE ONepaTophbl MPUCBAWBAHUSA,
HampuMep:

| i=i+ 1

Ecnu cuntaTh 3T0 ypaBHEHUEM, TO OHO OECCMBICIEHHO C TOUYKH 3peHusl MaTeMaTuKu. OJIHaKO ¢ TOUKU
3peHHss HHYOPMATHKH TOT ONEPATOP CIYKUT JJIS yBETUUEHUS 3HAUCHUSI IEPEMEHHOHN 1 Ha eMHUILY.
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ByKkBanbHO 3TO O3HAUaeT: B3SATHh CTApOE 3HAYCHUE TIEPEMEHHON i, MpuOaBUTH K HEMY €IWHUILY H 3a-
IIMCATh PE3yJbTAT B Ty K€ NIEPEMEHHYIO 1.

UHkpemeHm u dekpemeHm
B si3p1ke Cu onpezienieHbl CrieualibHbIEe ONIepaToOphl OBICTPOTO YBEMYEHUS HA SAUHUILY (UH-
KpemeHma)

i ++; // wnmm. ..
++ i;

YTO PAaBHOCUJILHO OIIEpaTOpy IIPUCBAUBAHUS

i=1i+1;

U OBICTPOTO YMEHBIICHHS HAa SUHUILY (JIEKPEMEHTA)
i——; // wmm. ..
—_ i

YTO paBHOCHUJIBHO OIICPATOPY IPpHCBANBAHUA

i=1i-1;

Mexy nepBoii u BTopoi (popMaMu 3TUX OIEPaTOPOB €CTh HEKOTOPask pa3HHLIA, HO TOJBKO TOI 1A, KO-
I71a OHU BXOJAT B COCTaB 00Jiee CI0KHBIX OMEPAaTOPOB MIIH yCIOBHH.

CokpauwieHHas 3anucb apughMmemu4ecKkux eblpaXkeHuu

Ecau Mbl XOTMM M3MEHUTH 3HaYEHUE KAKOW-TO MEPEMEHHOM (B35Th €€ CTapoe 3HaYEHUE, YTO-TO
C HUM CJIeJaTh M 3amucaTh pe3yibTaT B 3Ty K€ MEPEMEHHYIO), TO yI00HO MCIOIb30BaTh COKpALICH-
HYIO 3aITUCh apU(PMETUYECKUX BBIPAKEHUM:

CokpalleHHas 3anmcb NonHaga 3anucb
X += a; X =x + a;
X -= a; X =x - a;
X *= a; X =x * a;
x /= a; X = X a;
X %= a; X =x % a;

dopmaTtbl AnA BbiBoAa AaHHbIX

Lensbie yucna

[TepBbiM mapameTrpoM TipHu BbI3oBe QyHKIHK scanf u printf nomwkHa CTOATH CUMBOJIBHAS
CTpOKa, onpezaensonas popmaT BBoja Wi AaHHBIX. [ pyHKIIMn scanf, KoTopas BBIOTHIET BBOJ
JAHHBIX, JJOCTATOYHO MPOCTO yKa3aTh OauH U3 ¢popmaroB $d, $£ wim $C 1 BBOJA IIEJIOTO YHCIIA,
BEIIIECTBEHHOT'O YHCJIa WJIM CHMBOJIa, COOTBETCTBEHHO. B TO ke Bpemst (popmaTHas cTpoka B QyHKITUH
printf mo3BoyeT ynmpaBiATh BBEIBOJOM Ha dKpaH, a UMEHHO, 3a1aTh pasMep IOjA, KOTOpOEe OTBO-
JUTCS O JaHHOTO YHCJa.

Hwxe moxazaHsl mpuMepsl (JopMaTUPOBAHUS MIPU BBIBOJIE 11esoro uncia 1234. YtoOsl yBUACTD
1ojie, KOTOPOe OTBOJUTCS JJISl UMCIIa, OHO OTPAHUYEHO CJIeBa U CIpaBa CKOOKaMH.

Mpumep BbIBOAA Pe3ynbTart KommeHTapum

printf (" [%d]", 1234); [1234] MuUHIMAIBEHO BO3MOYXKHOE IOJIE.
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printf (" [%6d]", 1234); [ 1234] 6 TO3HIINH, BRIpABHUBAHKE BITPABO.
printf (" [%-6d]", 1234); [1234 ] 6 MO3uIIKiA, BHIPABHUBAHUE BIIEBO.
Yucno He MOMeENaeTcs B 3aJaHHbIe 2
printf (" [%2d]", 1234); [1234] MO3UIMH, II03TOMY O0JacTh BBIBOJIA
pacImupsieTcs..

J71s BBIBO/Ia CHMBOJIOB HCIIOJIB3YIOTCS TaKKe ke MpueMbl (opMaTupoBaHus, HO popmar $d 3amMeHseT-

cs Ha %c.

BewecmeeHHbIe Yucna

Jns BeIBOona (M U1 BBOJA) BEIIECTBEHHBIX YHCET MOTYT HMCIIONB30BaThes TpH ¢dopmara: $ £,
%e 1 %g. B Tabnuiie moka3zaHsl MpUMephl UCIIOIB30BaHUs Gopmara S £.

Mpumep BbIBOAA

Pe3ynbTart

KommeHTapum

printf (" [%$£f]", 123.45);

[123.450000]

MuHHMAIBHO BO3MOXKHOE IIOJIE,
6 3HaKOB B IPOOHOM YaCTH.

Bceero 9 nosmiuii, u3 HEX 3 — 1A

printf ("[%9.3£f]", 123.45); [ 123.450] JIpOOHOM YacTH, BbIpaBHUBAHHE
BIIPABO.
Bcero 9 nmosunmii, 3 HUX 3 — 174
printf (" [%-9.3£f]", 123.45); [123.450 ] OpOOHON YacTH, BBIPABHHBAHHUE
BJIEBO.
Yucao He TIOMENaeTcs B 3aJaHHbIe
printf("[%6.4£]", 123.45); | [123.4500] | O nosuuuid (4 unpsi B ApobHoi

YacTH), MO3TOMY O0JIaCTh BBIBOJA
pacimpsercs.

dopmaT $e MpUMEHSETCS B HAYyYHBIX pacyeTax AJisi BBIBOJA OYECHb OOJBIIMX WU OYCHb Ma-
JICHBKUX YHCEll, HallpuMep, pasmepa aroma uiam paccrosiaus 1o Comana. C mpeacTaBieHUeM Yucia B
TaK Ha3bIBAEMOM CMAHOApPMHOM 68ude (C BBIACICHHOU MaHmuccou U nopsaoxom). Hampumep, yucio
123 .45 moxer ObITh 3alMCaHO B CTaHJAPTHOM BHIE Kak 123.45 = 1.2345%10?. 3mech 1.2345 —
MaHTHCca (OHa Bcerja HaxoauTcsl B uHTepBaie oT 1 1o 10), a 2 — mopsaok (MaHTHUCCa YMHOXKAETCs Ha
10 B aroii crenenn). Ilpu BbBoge mo gopmaty ¥e Takke MOXKHO 337aTh YUCIO MO3UIUH, KOTOpBIE
OTBOJATCS JJI BBIBOJA YMCIA, ¥ Yuco mudp B ApoOHOI yacTu MaHTUCCHL. [Topsiiok Beeraa yka3biBa-
eTCs B BUJIC ABYX UG, Tepe]l KOTOPBIMH CTOUT OYKBA @ W 3HaK MopsiKa (TUTFOC HITH MUHYC).

Mpumep BbIBOAA

PesynbTtar

KommeHTapumn

printf (" [%e]", 123.45);

[1.234500e+02]

MuHUMaTBHO BO3MOXHOE TO-
e, 6 3HaKOB B IpOOHOI yacTu
MaHTHCCHI.

printf (" [%$12.3e]", 123.45);

[ 1.234e+02]

Bcero 12 mo3umuii, 3 Hux 3 —
Ui ApOOHON YacTH MaHTHC-
CHI, BBIpaBHI/IBaHI/IC BHpaBO.

printf (" [%-12.3e]", 123.45)

.
’

[1.234e+02

]

Bceero 12 mo3unmii, 3 Hux 3 —
JUIsl TpOoOHOM YacTh MaHTHC-
Cbl, BEIPABHHUBAHUE BJIEBO.
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printf ("[%$6.2e]", 123.45); [1.23e+02]

Yuciio He moMmelaercs B 3a-
naHHble 6 mo3unui (2 uudpsr
B JpOOHON YacTH MaHTHUCCHI),
Mo3TOMy  00JIacTh  BBIBOJA
pacumpsieTcs.

dopmMaTt %$g MpUMEHSETCS UL TOTO, YTOOBl YJAIUTh JUIIHUE HYJIW B KOHIE TPOOHOW YacTu
YuCia ¥ aBTOMAaTUYECKH BbIOpaTh opMat (B CTAaHAAPTHOM BHJIC WA ¢ GUKCUPOBAHHOW TOUYKOM). Jlis
OYCHb OOJIBIINX HMJIM OYCHb MAJICHBKUX YHCEN BBIOMpacTcs (GopMmar ¢ IUIaBarolield TOUYKoi (B CTaH-
IapTHOM Buje). B aTom dopmare MOKHO 3a1aTh 00IIee YMCIIO MO3UIIMK HA YUCIIO U KOJIMYECTBO 3HA-

qamux mudp.

Mpumep BbIBOAA PesynbTaTr KommeHTapum
printf("[%g]", 12345); [12345] MUHUMAJIEHO BO3MOKHOE
printf (" [%g]", 123.45); [123.45] 1oJjie, He 6osiee 6 3HAYAIINX

printf (" [%g]", 0.000012345);

[1.2345e-05]

uudp.

printf ("[%$10.3g]", 12345);
printf (" [%$10.3g]", 123.45);
printf (" [%$10.3g]",0.000012345) ;

[ 1.23e+04]
[ 123]
[ 1.23e-05]

Bceero 10 mo3unumii, u3 Hux 3
3Havamue nupsl, BRIpaBHU-
BaHHE BIpaBo. UToOwI clie-
JaTh BhIpaBHUBAHUE BIIEBO,
UCTONB3YIOT (hopmar
"%$-10.3g".
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3. Bbibop BapuaHTOB

3auyeMm HyXHbl BETBNIEHNA?

B mpocreiimux nporpaMmax Bce KOMaH/bl BBITIOJHSIOTCS OJIHA 3a JAPYTOW MOCJEI0BATEIBHO.
TaK PeaTM3yIOTCS JiuHelHble anTopuTMbl. OTHAKO YacTO HAJ0 BHIOPATh TOT WJIM MHOW BapUaHT JIEHCT-
BUH B 3aBUCHUMOCTH OT HEKOTOPBIX YCIOBHI: €CJIH yCIIOBHE BEpHO, MOCTyHaTh OJHUM CIOCOOOM, a
€CJIM HEBEPHO — JIpYTuM. JlJig 3TOT0 UCMONB3YIOT Pa3BeTBJSIIOIINECH AJITOPUTMbI, KOTOPbHIE B SI3bI-
Kax MporpaMMHMPOBaHUS MPEJICTABICHBI B BUJIE YCJIOBHBIX 0neparoposB. B s3bike Cu cyiecTByeT aBa
BH/JIa YCIIOBHBIX OIIEPATOPOB:

e omneparop 1f — else s BEIOOpA U3 IBYX BapHAHTOB

® OIepaTop MHOKECTBEHHOT'O BbIOOpa switch ais BeIOOpa U3 HECKOJIBKUX BapUAHTOB

YcnoBHbIN onepaTtop if —else

|I 33}13‘[3. Bgectu ¢ KIIaBUATYPhI ABa BECIICCTBCHHBIX YUCJIa U ONIPCACINTD HauOOJbIIIEE U3 HUX.

IIo YCJIOBHIO 3ala4Y HaM HaJ0 BBIBCCTH OJHWH M3 JIBYX BAPHUAHTOB OTBETA: €CJIH IIECPBOC YUCIIO
OoubIe BTOpPOT'O, TO BBIBECTHU HA 3KpaH €10, €CJIU HET — TO BTOPOEC YHCIJIO. Hitxe moka3anbl JABa Bapu-
aHTa pCUHICHUA 9TOU 3a7a4u: B MEPBOM PE3YJIbTAT Cpa3y BbIBOJAUTCA HA 3KPAH, 4 BO BTOpOM HanOO0JIb-
meC U3 IBYX YUCCII CHAaYaJla 3allMChIBACTCA B TPCTHIO IICPEMCHHYTO Max.

#include <stdio.h> #include <stdio.h>
#include <conio.h> #include <conio.h>
main () main ()
{ {
float A, B; float A, B, Max;
printf ("Beegure A M B :"); printf ("Beegure A M B : ") ;
scanf ( "%f%f", &A, &B ); scanf ( "%f%f", &A, &B );
if (A >B) if (A > B ) // saromoeok
{ {
printf ( "HamBonepmee $f", Max = A; // 6Jxok «ecnam»
A); }
} else
else {
{ Max = B; // 6lxok «mMHaue»
printf ( "Hambomemee $%£", }
B); printf ( "Hambosnbmee $%£f",
} Max ) ;
getch() ; getch () ;
} }
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4mo HoeeHbKkO20?

e YCIOBHBIN ONEpaTOp UMEET CIAEAYIOIINUA BU;

if ( ycnoeme ) // BarosoBOK C yCJIOBMUEM

{

... // 6nok «ecnmum» — onepaTop, KOTOPHE BHIIOJIHSKNTCS,
// ecnu ycioBue B BarojIoOBKe MCTUHHO

}
else
{
... // 6IoK «MHauUe» — OINepaTops, KOTOPHE BHIIOJHSIOTCS,
// ecim ycioBmMe B CKOBKax JIOXHO
}

e DOrTa 3anuch NpeAcTaBiseT co0ol eAMHBINA orepaTop, MOATOMY MEXIy CKOOKOMH, 3aBepliaroiei
OJIOK «eciu» U CJI0BOM else He MOI'YyT HaXOJUThCs HUKaKUE ONEPaTOpBbI.

e [locne cnoBa else nukorga HE ctaButcs ycinoBue — OJOK «MHAYe» BBITIOIHSAETCS TOTIA, KO-
r7la OCHOBHOE yCIIOBHE, YKa3aHHOE B CKOOKax mocie if, 1oxHo.

e Eciau B 0JI0Ke «eCJIN» UM B OJIOKE «HMHAYE)» TOJIHKO OIHWH OoIeparop, To (I)I/Il"ypHLIe CKOOKH MOXK-
HO HC CTaBUTh.

e B YCJIOBUHU MOKHO HUCIIOJIb30BATh 3HAKU JIOTUYCCKUX OTHOIIICHU I

> < 0oJIblIe, MEHBIIIE

>= <= OoJIbIIIe WM PAaBHO, MEHBIIIE MIIK PABHO
== paBHO

= HE PaBHO

e B s3pike Cu mo0oe 4yuciio, He paBHOE HYIII0, 0003Ha4YaeT HCTUHHOE YCIIOBUE, a HOJIb — JIOKHOE
yCIJIOBUE:!

e Ecnu B 6510Ke «MHAYe» HE HAJ0 HAYETO JIeNaTh (HampuMep: «ECiIH B IPOIaXe eCTh MOPOXKEHOE,
KyIIM MOPO>KEHOE», a €CIIM HET ...), TO BECh OJIOK «MHAUYE» MOKHO OIIyCTUTh U UCHOJIb30BAThH CO-
KpalleHHY0 (opMy yCIOBHOTO OnepaTopa:

if ( ycnoBme )

// YuTO menaTk, eCHIM YCJIOBME MCTHHHO

Hanpuwmep, pemienue npenpiaymieii 3a1a4u Moriio Obl BBITIISIIETh TAK:

#include <stdio.h>
#include <conio.h>
main ()

{

float A, B, Max;

printf ("Beegure A M B : ") ;

scanf ( "%$£%f", &A, &B );
Max = A;
if (B> A4A)
Max = B;
printf ( "HambBomemee $£f", Max ),
getch() ;
}
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e B 050Ku «ecinm» U «MHa4Ye» MOTYT BXOJAUTH JII0ObIe JPyrHe OnepaTophl, B TOM YUCIE U JIpyTUe
BJIO’KEHHBIE YCIIOBHBIE OMEPaTOPhI; IPHU ITOM OMepaTop else OTHOCHUTCS K OmmbKaliieMy mpe-

npiaymemy if:

if (A > 10 )
if (A > 100 )
printf ( "V Bac ouenr MHOTO gmeHer." );
else
printf ( "Y Bac mocTaTouHOo geHer." ) ;
else
printf ( "V Bac manoeaTo mener." ) ;

e YtoObl sierye pasoOparbcsi B Mporpamme, Bce OJOKH «ECIu» U «MHaue» (BMECTEe C OrpaHU4U-
BaIOIIMMH X CKOOKaMH) CIIBUTAIOTCS BIIPaBO Ha 2-3 CHMBOJIA (3aMKCh «JICCEHKOW» ).

CnoxHble ycroBus

[Ipocreiimue yciaoBHs COCTOSAT U3 OAHOTO OTHOIICHHS (Ooblne, MeHbIe U T.1.). MHOTIa HAm0
HaIKCaTh YCJIOBUE, B KOTOPOM OOBEIMHSIOTCS JIBa WIK OoJiee MPOCTEHIINX OTHOIIeHui. Hanpumep,
¢upma oTOUpaeT COTPyAHUKOB B Bo3pacte oT 25 no 40 net (BkauuTensHo). Toraa mpocreiimas mpo-
rpaMMa MorJja Obl BBITJISJICTh TaK:

#include <stdio.h>

#include <conio.h>

main ()

{

int age;

printf ( "\nBeeguTe Bawm BO3pacT: " );

scanf ( "%d", &age )

if ( 25<=age && age<=40 ) // cnoxHoe ycinoBue

printf ( "Bm mamM nomxommure." ) ;
else

printf ( "UsBuMHMTe, Brl HaM He nozxommure." ) ;
getch () ;

}

Umo HoeeHbKkO20?

e (Cno)XHO€ YyCJIOBHE COCTOUT U3 JBYX WM HECKOJBKHUX HMPOCTBIX OTHOLIEHUH, KOTOpbIE 00BEAU-
HSIOTCSI C IOMOILBIO 3HAKOB JI02UYECKUX ONepayull:

o omnepanust 4 — tpedyercsi OAHOBPEMEHHOE BBIIIOJHEHHUE ABYX YCIOBHI

ycnoeue 1 && ycnoeue_ 2

DTy oneparuo MOKHO ONHUCATh cienyromei Tadiauneil (oHa Ha3bIBACTCS mabauye ucmuH-

HoCmU)
ycinoBue 1 ycinoBue 2 ycinoBue 1 && ycinoBue 1
7105kHO (0) 710kHO (0) 7105kH0(0)
710xHO (0) ucTuHHO (1) 7105kH0(0)
uctuHHO (1) 710xHO (0) 7105kH0(0)
uctuHHO (1) uctuHHO (1) uctuHHO (1)
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o omnepauust H/IH — TtpeOyeTcs BBIMOIHEHUE XOTS OBl OJTHOTO M3 JIBYX YCIOBUN (MU 000UX
cpasy)
ycunoeue 1 || ycnoBue 2

Ta6JII/IHa HCTHUHHOCTH 3allMIICTCA B BUC

ycinoBue 1 ycinoBue 2 ycinoeue 1 || ycrnoBme 1
10xHO (0) 10xHO (0) 1105kH0(0)
noxHO (0) uctuHHO (1) uctuHHO (1)

uctuHHO (1) 10xHO (0) uctuHHO (1)

uctuHHO (1) uctuHHO (1) uctuHHO (1)

O B CJIOKHBIX YCJIOBHSIX MHOTJa UcHonb3yercs onepauus HE — orpunianue ycnoBus (Wiu 00-
paTHOE YCIIOBHE)

! ycnoeBue

Hanpumep, cnenyromire 18a yCiaOBHsS paBHOCHIbHBI
A>B ! (A <=B)

e [lopsaok BeimoaHEHUS (npuopument) TOTUIECKUX OTEPALIUNA U OTHOIIICHUM:

O ollepaluu B CKOOKax, 3aTeM
o onepauus HE, 3atem
O JIOTMYECKHe OTHOlIeHusA >, <, >=, <=, ==, I= 3arem
o onepauus U, 3aTeMm
o onepauniit HJTH
e I

JIsI UBMCHCHHUA TTOPS KA HeﬁCTBHﬁ HCIOJIB3YIOTCA KPYTJIbIC CKOOKH.

MNMepekno4yaTtenb switch (MHOXeCTBEHHbLIN BbIOOP)

Ecnu Hago BeIOpaTh OAMH U3 HECKOJIBKUX BAPUAHTOB B 3aBUCUMOCTHU OT 3HAYEHUSI HEKOTOPOI
LEJI0M UJTM CUMBOJIBHOM MEPEMEHHOU, MOKHO HUCIIOIb30BAaTh HECKOJIBKO BIIOKEHHBIX ONepaTopoB if,
HO 3HAYUTENBHO y/I00HEe UCTIONIB30BaTh CICIHANBLHBIN oniepaTop switch.

3apgaya. CocTaBUTh MPOrpaMMy, KOTOpasi BBOJUT C KJIaBHATYphl PYCCKYIO OYKBY M BBIBOJHUT Ha K-
paH Ha3BaHUE KUBOTHOTO Ha 3Ty OYKBY.

#include <stdio.h>

#include <conio.h>

main ()

{

char c;

printf ("\nBeegure nepeyw BykBy:") ;

scanf ("%c", &c); // BBecTu BYyKBY

switch ( c ) // BarosoBok omepaTopa BmH6OpPa
{
case 'a': printf ("\nAurunona"); break;
case '6': printf ("\nBapcyk"); break;
case 'B': printf ("\nBomnk"); break;
default: printf("\nHe sHaw s1 Takux!"); // no yMomuauuio
}

getch() ;

}
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Umo HoeeHbKkO20?

Omneparop MHOKECTBEHHOTO BbIOOpa switch cocTout u3 3arojoBka u Teja oneparopa, 3aKio-
YEHHOI'0 B (PUTypHBIE CKOOKHU.

B 3aronoBke nmocnie kiro4ueBoro cionsa switch B KpYTJbIX CKOOKax 3alMcaHo UMs HepeMeHHOﬁ
(HGHOﬁ 50044 CI/IMBOJIBHOI;'I). B 3aBucnMocTH OT 3HAUCHUS 3TOH HepCMCHHOﬁ ACJIaCTCA BBI60p MC-
KAy HCCKOJIbKUMH BapUaHTaAMU.

Kaxxmomy BapuaHTy COOTBETCTBYET METKAa case, MOcje KOTOPOW CTOMT OJAHO M3 BO3MOXKHBIX
3HAYEHUU 3TOW MEPEMEHHOW M JBOETOYME; €CIM 3HAYEHHE MEPEMEHHONW COBNAJAET C OJHOM W3
METOK, TO MpOrpamMma MepexoAnT Ha 3TY METKY U BBITIOJNHSET BCE MOCIEAYIOIINE ONePaTOPHI.

Omnepatop break ciyXuT 1751 BIX0/a U3 Tena oneparopa switch. Ecnu yOpats Bce onepa-
TOphl break, To, HanpuMep, NPU HAXKATHHU Ha OYKBY @ Oy/IeT HareyaTaHo

AHTUIIOIA

Bapcyk

Boak

He sBHapo Taxux!

Ecnu 3HaueHHe MEpEeMEHHOW HE COBMANAcT HU C OJAHOM M3 METOK, IMporpamma MepexoiuT Ha
MeTKy default (MO yMOTYaHHIO, TO €CTh €CJIM HUYETO IPYToro He YKa3aHo).

MoOKHO CTaBUTH JIBE€ METKH HA OJIMH OMEpPaTop, HAPUMED, YTOOBI IpOrpaMma pearupoBajia Kak
Ha OoubllIne, Tak U Ha MaJIeHbKKe OyKBbI, HAJI0 B TeJe ornepaTopa switch Hanucath Tak:

case 'a':
case 'A':
printf ("\nAnTunona") ; break;
case '6':
case 'B':
printf ("\nBapcyk") ; break;

" TakK Oajce.
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4. Uuknbl

3ayeM HYXHbl LUKNbI?

Teneps MOCMOTPHUM, KakK BBIBECTH Ha KpaH 3To camoe mpuBercTtBue 10 pa3. KoneuyHo, MOXHO Haru-
catb 10 pa3 oneparop print£, Ho eciau Hago BbiBeCTH CTpOKy 200 pa3, TO mporpamma 3HAYUTEITBHO
YBCIIUYUTCA. HOE)TOMy Haa0 UCIIOJIb30BaTh HUKJIbI.

II I_II/IK.TI = OTO IOCJICAOBATCIbHOCTE KOMAH/, KOTOPAas BBIITOJHACTCSA HCCKOJIBKO pas.

B s3p1ke CH CyI1eCTBYET HECKOJIBKO BHIOB ITUKJIOB.

LIMkn ¢ n3aBeCTHbIM 4YncrioMm waroB (for)

YacTo MBI 3apaHee 3HaeM 3apaHee (MM MOXKEM PACCUUTaTh), CKOJIBKO Pa3 HAM HAJO0 BBIIOJIHUTD
KaKyl0-TO oOnepanuio. B HEKOTOpBIX fA3bIKAX MPOTrPAMMHUPOBAHMS I 3TOTO HCIHOJB3YETCS LHKII
repeat — «IOBTOpPU 3alaHHOE KOJIMYECTBO pa3». [logyMaeM, Kak BBINOIHATH TaKOM UK. B mamaru
BBIIETISIETCS SYEHKa U B HEE 3allMCBIBAECTCSA YMCIIO MOBTOpeHuil. Korga mporpaMMa BBIIOJIHAET TEJIO
LMKJIa OJIMH pa3, COAECPKUMOE ITOU ssUehKH (cuemuux) yMEHbIIACTCS HA €AUHUILY. BhINONHEHNUE 1TUK-
Jla 3aKaHYMBAETCsl, KOT/1a B 9TOU siueiike OyJeT Hyb.

B s3p1ke Cu niukia repeat Her, a ectb UK for. OH HE CKPBIBACT SIYEUKY-CUCTUHK, a TpEOyeT
SIBHO OOBSBUTH €€ (BBIIEIUTD O] HEE MaMATh), U JIaXKe MO3BOJIET UCII0JIb30BATh €€ 3HAUCHHE B TEle
ukia. Hiwke mokasan npumep nporpaMmsbl, KOTopas redaraet npuserctsue 10 pas.

#include <stdio.h>
#include <conio.h>
main ()
{
int i; // obmEsIENeHMe NepeMeHHOM LUMKIa
for (i=1; i<=10; i++ ) // BarojmoBok uMKJa
{ // Hauano uukia (OTKpHEBaKWAas CKOBkKA)
printf ("lpuser") ; // meno umuxiIa
} // xoHen uMkiIa (BakKpHBaKUAsT CKOOGKA)
getch() ;
}

4mo HoeeHbKkO20?

e [[uxn for ucnonb3yeTcs TOTMa, KOr/a KOJIMYECTBO MOBTOPEHHUM IMKJIA 3apaHee W3BECTHO WIH
MOJKET OBITh BEIYHCIIEHO.

L4 I_[I/IKJ'I for cocTouT U3 3arojI0BKa U TEJa LIUKJIIA.

e B 3aronoBke nociue ciaoBa for B KpyTibIX CKOOKax 3aMMCBhIBAIOTCS Yepe3 TOUKY C 3ariaToi Tpu
BBIPAXCHMUSL:

O HaYaJbHbIC 3HAYCHHUSA: OIICPATOPhI IPUCBANBAHUA, KOTOPHIC BBIIIOJIHAIOTCA OAHWH pa3 IEPEa
BBITIOJIHCHHUEM IHUKIIA,

O YyCJ0BHE, IPH KOTOPOM BBINOJIHSIETCS CJeIYIOIIMHA AT IMUKJIA; €CIU YCIOBUE HEBEPHO,
paboTa IUKJIa 3aKaHYUBAETCS; €CJIM OHO HEBEPHO B CAaMOM Hayalie, IIUKJI HE BBITIOJHSICTCS HU
OJIHOTO pa3a (TOBOPST, YTO ATO YUK C Npedycilosuem, TO €CTh YCIOBHE MPOBEPSETCS Mepe.
BBITIOJTHEHHUEM IIUKIIA);
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O AeiicTBHSI B KOHIE Ka)A0ro mara nukia (B OOJBIIMHCTBE CIy4yaeB ATO ONEpaTopbl Npu-
CBauBaHUs).

e B KaxJ0H yacTH 3arojJloBKa MOXET ObIThb HECKOJBKO ONEPaTOPOB, PA3/EICHHBIX 3alsThIMU.
[IpuMepsl 3ar0I0BKOB:

for ( i=0; i<10; i++ ) { ... '}
for (i=0, x=1.; i<10; i+=2, x*=0.1 ){ ... }

e Teo nukia 3akioyaetcs B pUrypHble CKOOKH; €CIIM B TEJIE IIUKJIAa CTOMT BCETO OJIMH OIEpaTop,
CKOOKHM MOKHO HE CTABUTh.

e B Teno nukna MOTYT BXOOHUTb JIO0BIE APYyrue onepaTropsl, B TOM YUCJIC U JPYTUC HHUKIIbL (TaKOﬁ
IMPUCM HA3bIBACTCA «BJ10HCEHHDbLE L{uKJlbl))).

e Jlns Toro, yToObl jerde pazoOpaThCs B MpOrpaMMe, BCE TENO IMKJIA U OIPAaHUYMBAIOIINE €0
CKOOKM CIIBUTAIOTCS BIIPABO Ha 2-3 CUMBOJIA (3aMUCh «JIECEHKOI).

Yemy paeeH keadpam 4yucna?

Hanumem nporpaMmy, KOTopast BBOAUT € KJIABUATYpPbl HATYPaAJIbHOE YUCIIO /N U BBIBOJUT HA JK-
paH KBaJIpaThl BCEX ILIENIbIX YUceN OT 1 10 /N TakoM BUJE

KeagpaT umcina 1 paeen 1
Keagpar umcna 2 paBeH 4

#include <stdio.h>
#include <conio.h>

main ()
{
int i, N; // i - nepemeHHast umkia
printf ( "Beeamumre umcno N: " ); // nmomckaska pist BBOZa
scanf ( "%d", &N ); // BBOm N C KJIaBMATYpPH
for (i=1; i<=N; 1i++) // umkn: pgnss Bcex i or 1 mo N
{
printf ( "KeagpaT umcna %d pasen %d\n", i, i*i);
}
getch() ;
}

Mpbl 00BSIBUIM JIBE TIEpEMEHHBIC: N — MaKCUMallbHOE YUCIIO, 1 — BCIOMOraTelbHasl epeMEHHas,
KOTOpasi B IIMKJIC IPUHUMAET TOCJIEI0BATENIbHO Bee 3HaueHus oT 1 m1o N. [[nst BBoja 3HaueHus N Mbl
Hareyvarajal Ha SKpaHe MOJCKAa3Ky M MCMOIb30BaK QyHKINIO scanf ¢ ¢popmarom $d (BBOJ LIEJIOTO
qyuca).

[Ipu BXOAE B IIUKJ BBIMOJHICTCS oneparop i = 1, u 3aTeM mepeMeHHas i ¢ KaXIbIM IIaroM
yBEIMUMBACTCS Ha eAuHMIY (i ++). [[uKki1 BeIMONTHSIETCS MOKAa HCTHHHO yciioBue i <= N. B Tene nuk-
Ja eIMHCTBEHHBIA ONEPaTOp BBHIBOJA IeYaTaeT Ha dKPaHE CaMoO YKCIO M €ro KBaJpaT IO 3aJaHHOMY
¢dopmary. [y Bo3BeIeHMs B KBaApaT WIK JPYT'YI0 HEBBICOKYIO CTEIEHbB JIyYIlle UCIOIh30BaTh YMHO-
JKEHUE.

LUukn c ycnoBuem (while)

OueHp yacTo 3apaHee HEBO3MOXKHO CKa3aTh, CKOJBKO pa3 HAJO BBIMOJHUTH KaKylO-TO OINepa-
LI1MI0, HO MOKHO OIIPENEIUTh YCIOBUE, IPU KOTOPOM OHA JOJDKHA 3aKaH4YMBaThbcs. Takoe 3ajaHue Ha
PYCCKOM $I3bIKE MOKET BBIMVIAZETh TaK: JeJail 3Ty paboTy 10 TeX Mop, MOKa OoHa He OyJeT 3aKOHYEeHa
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(munu OpeBHO, MOKA OHO HE OyAET pacIWIEHO; UAM BIEpPE], MOKa He foiaenb A0 aBepu). CoBo «mo-
Ka» Ha aHTJIMHACKOM SI3BIKE 3aIMCHIBACTCS KaK while, M Tak )ke Ha3bIBACTCS eIle OAMH BHJ IUKJIA.

[I 3agauya. BBectu 11eoe 4ucio U onpeaenuThb, CKOJIbKO B HeM mudp.

st perenust 9Toi 3aaa4n 0OBIYHO MPUMEHSIETCSl Takou anropuTtM. Yucno nenutcs Ha 10 u oT-

OpachIBaeTcsl OCTaTOK, U TaK J0 TEX IMOp, OKa pe3yibTar JAejeHus He paBeH Hymo. C moMombko cre-
[IUAIBHON TIEPEMEHHO (OHA HA3BIBACTCS CYemuUKOM) CUUTAEM, CKOJIBKO Pa3 BHIMOIHSIOCH ACEHUE —
CTONBbKO UG U ObUT0 B yKcie. [IoHATHO, UTO HeNb3s 3apaHee OMpPeaesIuTh, CKOJIBKO pa3 HAJ0 pa3ze-
JIUTh YUCIIO, IOATOMY HaJl0 UCIIOJIb30BaTh LIUKII C YCIOBHEM.

#include <stdio.h>
#include <conio.h>

main ()
{
int N; // uucno, c xoTopsM paboraeMm
int count=0; // nepeMeHHasi-cuYeTuMK
printf ( "\nBeegure umcyo N: " ); // noackaska
scanf ( "%d", &N ); // BBOm N C KJIaBMATYpPH
while ( N > 0 ) // BaromoBok umkiaa «mnoka N > 0»
{ // Hauano uukia (OoTKpmHBaKWass CKoBka)
N /= 10; // oTcekxaeM nocnepuiw uMbpy
count ++; // yBenuumepaeM cueTumk umudp e
} // xoHen uukna (3akphBamasi CKob6ka
printf ( "B sToM umcne %d umpp\n", count );
getch();
}

4mo HoeeHbKO207?

I_II/IK.]'I while HCIIOJIB3YCTCA TOrda, KOrjga KOJINU4YECTBO HOBTOpeHI/Iﬁ [UKJIa 3apaHeC HECU3BECTHO
U HE MOJKET OBITh BEIUKCIIEHO.

[Muki while cOCTOUT U3 3aroj0BKa U TeJa IUKJIA.

B 3aronoske mocne cioBa while B KpYIJIbIX CKOOKax 3aIUCBHIBACTCS YCIOBHE, TIPU KOTOPOM
LUKJI MPOJOJIKAET BBIMONHAThCA. Korga 3To ycnoBue HapymiaeTcs: (CTAHOBUTCS JIOKHO), LIUKII
3aKaH4YMBaACTCS.

B yciioBuM MOXHO MCHOIB30BaTh 3HAKH JIOTUYECKUX OTHOILLICHUI U Onepauui

> < OoJIbllle, MEHBIIIE

>= <= OOJIBIIIE WJIH PABHO, MEHBIIIE WJIH PABHO
== paBHO

= HE PaBHO

Ecnu ycrnoBre HEBEpHO B CaMOM Hadajle, TO IIUKJI HE BBIMOJIHICTCS HU pa3y (3TO IHKI C npedy-
cnosuem).

Ecnu ycroBue HUKOTAAa HE CTAHOBUTCS J102#CHbIM (HEBEPHBIM), TO UK HUKOT/IAa HE 3aKaHYHMBa-
eTCs; B TAKOM CJIy4ae TOBOPAT, YTO MPOTPAMMa «3ayuKIUIAChY) — ITO CEPbE3Has JOTHUYECKas
omuoxa.

B s3pixe Cu m060€ 4uciio, He paBHOE HYJI0, 0003HAYaeT UCTHHHOE YCIOBUE, a HOJb — JIOXKHOE
yCIJIOBUE:!

while (1 ){ ... } // GeCKOHeUHHNT LIMKJ
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while ( 0 ){ ... } // UMK He BHIIOJHUTCS HU pPasy

e Teo mukia 3akiodaeTcs B GUTypHBbIE CKOOKH; €CITM B TEJIE IUKJIa CTOUT BCErO OJMH ONEepaTop,
CKOOKH MOKHO HE CTaBUTh.

e B Teno 1ukia MOTyT BXOAUTH JII0ObIE IpYTHE ONEepaTophl, B TOM YUCIIE U JPyTUe UKIBI (TaKOH
IIPUEM HA3bIBACTCS «BI0MHCEHHBIE YUKTBLY).

e Jlnsa Toro, uToObl Jerye pazodpaThCs B MPOrpaMMe, BCE TENO IHMKJIA U OIPAaHUYMBAIOIINE €0
CKOOKM CIIBUTAIOTCS BITPABO Ha 2-3 CUMBOJIA (3aMUCh «JIECEHKO»).

LUunkn c noctycnoBmem (do — while)

Cy1iecTBYIOT TakKe CIy4yau, KOTJa Ha/l0 BBIMOJIHUTD LIUKII XOTs Obl OIMH pa3, 3aTeM Ha KaXJI0M
miary JieJ1aTh IPOBEPKY HEKOTOPOT'O YCJIOBUS U 3aKOHYUTH LIMKJI, KOI/Ia 3TO YCJIOBUE CTAHET JIOKHBIM.
JU1 3TOro UCHonb3yeTcs: NMKJ € MOCTYCJ0BHEM (TO €CTh YCIOBUE MPOBEPSAETCS HE B Hauaje, a B
KOHIE 11KIa). He pekoMenayercss IpUMEHSTh €ro CIMILIKOM 4acTo, TIOCKOJIbKY OH HATIOMUHAET TaKylo
CUTYaLMIO: NIPBITHYJ B OacceiiH, U TOJbKO MMOTOM MOCMOTpEN, €CTh JIU B HEM Boja. Paccmotpum ciy-
Yaii, Kor/a ero UCHojab30BaHUE OMPABAAHO.

3agauya. BeecTu HaTypajgbHOE YMCIO M HalTH cymmy ero 1udp. OpraHu3oBarh BBOJ YHCIA TaK, YTO-
ObI HeJIb3s1 ObLIO BBECTH OTPULIATEIBHOE YUCIIO UIH HYJIb.

JIrobas nporpamMma Ao0KHA 00€CTIeUnBaTh 3aIIUTY OT HEBEPHOTO BBOJIA JIAHHBIX (MHOTAA TaKyIO
3aIUTY HA3BIBAIOT «3awumoti om dypaxa» — fool proof). I1oCKONBbKY MOJIB30BaTEh MOKET BBOJIUTH
JTAHHBbIE HEBEPHO CKOJIBKO YIOJHO pa3, TO HaJ0 MUCIOJIb30BaTh LMKI ¢ yciaoBueM. C Ipyroil CTOPOHBI,
OJIMH pa3 0053aTENBHO HA/I0 BBECTH YMCIIO, TIOITOMY HY>KEH ITHKI C MTOCTYCIOBHUEM.

B otnnuune ot mpenpiayiiel nporpaMmbl, TEEpb HAZA0 NP KKIOM JIEJICHUU OMPEAeNiaTh OCTa-
TOK (TocyenHss mudpa 4rciia paBHa OCTaTKy OT jelieHus ero Ha 10) 1 CyMMHpPOBaTh BCE OCTATKU B
CHEeLUaJIbHON EPEMEHHOM.

#include <stdio.h>
#include <conio.h>
main ()

{

int N, sum; // sum - cyMma ummdp umcina

sum = 0; // cHauasa cyMMy OBHYyJsIeM

do { // Hauano umkIa
printf ( "\nBeeguTe HaTypanbHOe umMcio:" );
scanf ( "%d", &N );
}

while ( N<=0 ); // ycnoBume umkna «mnoxa N <= 0»

while ( N > 0 ) {
sum += N % 10;
N /= 10;
}
printf ( "CyMMa umpp sTOoro umcna paerHa %d\n", sum );
getch();
}

Umo HoeeHbKko20?

L4 I_[I/IKJ'I do—while HCIOJIB3YCTCs TOraa, Korga KOJUYCCTBO HOBTOpeHI/Iﬁ HUKJIa 3apaHCC HCU3-
BECTHO M HE MOJKET OBITH BEIUKCIIEHO.
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® I_II/IKJ'I COCTOHUT M3 3arojoBka do, Tea UKiIa 1 3aBCPIIAOIICTO YCIIOBHA.

e VYcCIIOBHE 3aIllMCHIBACTCS B KpYTJIbIX CKOOKax mocie CiaoBa While, UK MTPOAOJIKACT BBIITOJI-
HATBCH, ITOKA YCJIOBHUE BEPHO,; KOT'JIda YCJIOBUC CTAHOBUTCS HCBCPHO, LTUKJI 3dKAHYUBACTCA.

e VYcioBue MpoBepsieTCcsl TOJbKO B KOHIIE OYEPETHOro Iara IuKia (3TO LUK ¢ NOCHmYClo8UeM),
TakKuM 00pa3oM, IUKJI BCera BBIMOJIHAETCS X0Ts ObI OTHMH pa3.

e Eciu ycrioBre HUKOTIAa HE CTAHOBUTCS JIOKHBIM (HEBEPHBIM), TO I[MKJ HUKOTIA HE 3aKaHYMBaA-
eTCs; B TAKOM CJIy4ae TOBOPAT, YTO MPOTPaMMa «3ayuKIUIAChy — 3TO CEPbE3HAas JOTHUYECKas
omuoxa.

e Teo nUKIIa 3aKI0YaeTCs B GUTypHBIE CKOOKH; €CIIH B TeJe IIMKJIa CTOUT BCErO OJIMH OMepaTop,
CKOOKM MOYKHO HE CTaBUTh.

e B Teno nukia MOryT BXOJUTH JIIOObIE APYTHE ONEpaTopbl, B TOM YHCIE U IPYTUe HUKIIbI (TaKoh
MIPUEM HA3bIBACTCS «BH0NHCEHHbIE YUKTLLY).

e Jlns Toro, 4yTOOBI JieTde pa3o0paThCsl B MPOTpaMMe, BCE TEJNO LUKJIA U OTPAHUYHBAIOIIUE €0
CKOOKHM CIIBHTAIOTCS BIIPABO Ha 2-3 CHMBOJIA (3aMHCh «JICCEHKOW ).

OocpouHbIN BbIXo4 U3 LUKNa

MHorna Hao BBIMTH M3 LMKIA U NEPEHTH K CIEAYIOLIEMY ONEepaTopy, He JOXKHIAsCh OKOHYa-
HUsI O4YepeHOro 11ara nukia. /s 3Toro HCnob3ytoT criequanbHbli onepatop break. MoxHO Takxke
CKa3aTh KOMIIBIOTEPY, UTO HAJ0 3aBEPLIMTh TEKYIIUH 1Iar LUKJIa U Cpa3y NepeiTu K HoBOMy 1iary (He
BBIXO/ISl U3 LIMKJIa) — JIJIs 3TOT0 IIPUMEHSIOT olepaTop continue.

3agaya. Hanucate nporpamMmy, KOTOpasi BBIYUCIIAET YACTHOE M OCTATOK OT JETICHUS JIBYX BBEACHHBIX
OeIbIX YHUCCII. HporpaMMa JOJI’KHa pa6OTaTB B IUKJIC, TO CCTh 3allpalllMBaTh 3HAYCHUA OCIUMOTO U
JIeNTUTENs, BEIBOAUTH PE3yJIbTaT, CHOBA 3allpallliBaTh JaHHbIE W T.A4. Ecnu 00a uncia paBHBI HYIIIO,
HAJI0 BBINTH M3 IMKJIA M 3aBEPIIUTh paboTy mporpammsbl. [IpegycmorpeTs coolmieHne 06 ommbke B
TOM CJIy4ae, €CJIM BTOPOE YKCIIO PABHO HYJIIO, a IIEPBOE — HET.

Oco0eHHOCTh ATOM 3a/la4yll COCTOMT B TOM, YTO MPHU BXOJE B IIUKJI MBIl HE MOKEM ONPEIEIHUTD,
HaJI0 Ji OyJIeT BBIMOJIHHUTH JIO KOHIA ouepenHoi mar. HeoOxomumast mHGOpMAIUs MOCTyHaeT JIHIIb
npyd  BBOJE JaHHBIX C KiIaBuaTypbl. [losTomMy 3mech uCHonb3yeTcsi OECKOHEUHBIH — ITHKII
while (1) {...} (HamomHHUM, 4TO B si3bike CH €IMHHIIA CYMTAETCS UCTUHHBIM yCIOBHUEM). BoiiiTu
Y3 TAKOI'0 IIUKJIa MOYKHO TOJIBKO € IIOMOIBIO CIIEMAIBHOTO onepaTopa break.

B T0 e Bpems1, ecau BTOpOe YKCIIO PABHO HYJIXO, TO OCTABIIYIOCS YacTh LIUKJIA HE HAJO BbINOJ-
HATb. JJ1 3TOr0 CIIy’KUT orneparop continue.

#include <stdio.h>
#include <conio.h>

main ()
{
int A, B;
while (1 ) // 6eckoHeuHHNZ LIMKJI, BHXOL TOJBLKO IO break!
{
printf ( "\nBeeguTe nmenmMoe u menuTenb:" ) ;
scanf ( "%d%d", &A, &B );
if (A ==0 g&& == 0 ) break; // BHXOm M3 LMKJAa

if (B==0) {
printf ( "Henermme Ha HONBL" ) ;
continue; // mocCpouHmNt Nepexol K HOBOMY WAary LIMKJa

}
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printf ( "4YacTHoe %d ocraToxk %d", A/B, A%B )

}
getch () ;

}

Umo HoeeHbKkO20?

e FEciu TOIbKO BHYTPH LIMKJIA MOXKHO OIPEAETUTH, HAJ0 JI JIelaTh BHIYMCICHUS B TeJle [IUKIa U HAJ0
JM TPOAOJKATh LUK (HapUMep, IPU BBOJIE UCXOIHBIX JAHHBIX), YACTO HCIOJIb3YIOT OECKOHEeY-
HBIN IIUKJI, BHYTPU KOTOPOI'O CTOMUT ONEpaTop BeIxoJa break:

while (1 ) {

if ( mago BmmiTmM ) break;

}

e C nomomnipio oneparopa break MOXHO TOCPOYHO BBIXOJIUTH M3 NMOOBIX UKIOB: for, while,
do—while.

e UT00bI 10CPOYHO 3aBEPIIUTH TEKYIIMH IIar [IUKJIA U cpa3y MEPEeNHTH K ClIeAYIOLIeMY Iary, UCIoJib-
3yI0T onepatop continue.

BbluMcneHue cymMm nocriegoBaTesisHOCTEN

CyMMbI C 3a0aHHbIM 4YUCJIOM 3J1IeMEeHMos8

3anaua. Haiitu cymmy nepBbix 20 3JIEMEHTOB MOCIIEA0BATEILHOCTH
1 2 3 4

YT0oOBI pemnTh 3Ty 3a7a4y, HaJ0 ONpPEACIUTh 3aKOHOMEPHOCTh B I3MEHEHHH 3JIEMEHTOB. B 1anHOM
cllydae MOXHO 3aMETUTh, YTO

®  KaXJbIH DIIEMEHT MPEJICTaBIACT COOOU TPOOB;

®  YUCIUTENb APOOU MPH MEPEXOJE K CASAYIOMIEMY 3JIEMEHTY BO3pACTaeT Ha CIUHHMILY;

e 3HaMEHaTelb POoOU C KaXKIbIM IIaroM YBEIWYHBACTCA B 2 pasa;

®  3HAKW nepen ApoOsSMH yepeayroTcs (IIF0C, MUHYC U T.1.).

JIx000i1 371eMEHT MOCIEeI0BATEILHOCTH MOYKHO MIPEACTABUTH B BUJIE

zc

“=g
rJlc U3MEHEHUE MEPEMEHHBIX Z, C U 0 OMUCHIBAIOTCS CIeAyIOIIei TabauIei (1151 MepBhIX MATH dJ1e-
MEHTOB)

i 1 2 3 5
z | -1 1 -1 1
C 1 2 3 5
d 2 4 8 16 32
VY nepeMeHHOI Z MeHsieTcs 3HaK (3Ty ONepalyio MOYKHO 3alKcaTh B BUJE Z = —Z), 3HaUCHHE Iepe-

MEHHOW C YBEJIMYMBACTCS HAa euHMIy (C ++), a mepemennas d ymHoxkaercs Ha 2 (d = d*2). Anro-
PHTM DPEIICHHUS 3a[a9l MOYKHO 3aIUCaTh B BH/C CIICAYIONINX IIAroB:

L4 3aIucaThb B [ICPEMCHHYIO S 3HaUcHUE 0; B ATOM siueiike 6yz[eT HaKaIIMBaTbCA CyMMa,

http://kpolyakov.narod.ru




25
Ilpoepammuposanue na azvike Cu. ©@ K. Hlonaxos, 1995-2009

e 3amucarth B IEpEeMEHHBIC Z, C 1 d HavaJIbHbIC 3HAYCHUS (/IS IEPBOTO AIICMEHTA):
z=1, c=1, d=2.

e cpaenath 20 pa3:
O 100aBUTHh K CyMMeE 3HaY€HHE 0YePEIHOTO AIEMEHTA;
O HU3MCHUTH 3HAUCHUS HepCMCHHBIX Z, CcCu d JUUIA CJIG,Z[YIOH_IGFO 3JICMCHTA.

#include <stdio.h>
main ()

{
float S, z, ¢, d;

int i;
S=0; z=1; ¢c=1; d = 2; // HauanoHie SBHaYEHUS
for (i =1; i <= 20; i ++ )
{
S =8 + z*c/d; // moBaBmuTE BDJIEMEHT K CyMMe
z = - z; // wnsMeHuTr nepeMenHsie z, ¢, d
c ++;
d=d * 2;
}

printf ("Cymma S = %£f", S);
}

CyMMbI C 0O2paHUY4YUBarowW,uM ycsosuem
PaCCMOTpI/IM 60.]166 CJIOKHYIO 3a/lavy, Korjga KOJINU4YCCTBO 3JICMCHTOB 3apaHCC HCU3BCCTHO.

3agaya. HaliTu cymMmy BCceX 3JIEMEHTOB I1OCIIE0BATEILHOCTH
S=——"4+=--—+--+,

KOTOpBIE IO MOAYJ IO MeHblie, yem 0,001.

Orta 3a7aya UMEET PeLIeHHEe TOJIBKO TOIJ1a, KOT/1a 3JIEMEHTBI I0CIEe10BATENbHOCTH YOBIBAIOT 110 MOJY-
JI0 U CTpeMsATCs K Hymto. [IoCcKonbKy MBI HE 3HA€M, CKOJIKO RJIEMEHTOB BOMJIET B CYMMY, HaJ0 HUC-
noJib30BaTh UK while (unu do-while). OquH U3 BapUaHTOB PEIICHUS [T0KA3aH HUXKE.

#include <stdio.h>

main ()

{

float S, z, ¢, 4, a;

S=0,z=1; ¢c=1; d HavaJIbHEIe BHAYEeHUS

a=1; // nwboe umcno, Gonsmee 0.001

while ( a >= 0.001 )

I
N
~
~

{

a=c/ d; // BHYMCIMTE MOIYJIE BJIEMEHTAa

S =8 + z*a; // mobaBuUTE BJIEMEHT K CYyMMe

z = - z; // wnBsMeHuTr nepeMenHsie z, ¢, d
c ++;

d=d * 2;

}

printf ("Cymma S = %£f", S);
}
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[ukn 3aKOHYUTCSA TOTJA, KOT/Ia rmepeMeHHas a (oHa 0003HavaeT MOJYJIb OYEPEIHOTO JIEMEHTa IO-
cienoBarenbHocTH) craHeT MeHble 0,001. YToOwl mporpaMMa BollLIa B IIUKJI Ha MEPBOM ILIare, B 3Ty
MepEMEHHYI0 HaJI0 3arucath Jroboe 3HaueHnue, oomnpiee, uem 0,001.

O‘IGBI/II[HO, 4YTO €CJIn MEpCeMCHHAd a HEC 6y,[[eT YMCEHBIIATHCA, TO YCJIOBHC B 34arOJIOBKC IHKJIA
BCCraa 6y,£[eT HCTUHHO U MporpamMmma «3aluKIINTC).
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5. MeToabl oTnagku nporpamm

OTnapoyHble cpeactBa Dev-C++

Ymo makoe omnadka?

CnoBO «0OTia/IKa» 03HAYAET «IIOUCK U UCIIPABJICHHE OMHUOOK B Tiporpamme. COOTBETCTBYIOIIUI
AHTJIMUCKUN TepMUH debugging (IOCIOBHO «yJaJICHUE KYYKOBY») MO MPEAAaHUIO CBSI3aH C TEM, YTO B
KoHTakThl KomrbioTepa Mark II B 1940 romy momnan >xy4ok (MOJIb), U3-3a2 KOTOPOTO B BBIYMCIIUTEIb-
HOM MalllHe MPOU301IeN COOM.

Cy1iecTByeT TpH THIA OMIHUOOK B MpOTrpaMMax:

® cuHmakcuyecKkue — OIIMOKHU B HAIMCAHUU ONEPaTOpoB (Hampumep, BMecTo printf yacro He-
MPaBWJIbHO MUIIYT IPOCTO print); 5TU OMMOKU JIETKO UCIPaBUTh, IOTOMY YTO UX OOHapy-
YKUBAET TPAHCIIATOP U Yallle BCETO TOBOPUT, B KAKOIl IMEHHO CTPOUKE OIIMOKA;
®  OWUOKU 6peMeHU 8bINOIHEHUs — BO BpeMsl pabOThI CIYyYMIIaCh «aBapHiiHasD» CUTYyalMs, Halpu-
Mep, JeJIEHUE HE HOJIb;
® J0cuyecKue — OIMOKYU a anropuTMme (mporpamma paboTaeT, HO BBIMIOJIHSAET HE TO, YTO HYXKHO);
9TH OMIMOKHU CJI0KHEE BCEro 0OHApyKUTh, IOTOMY YTO MHOTJIa OHU MPOSIBIISIIOTCS COBCEM HE B
TOM MECTE, TJIe HAXOJAUTCSl HEBEPHAsi KOMaH/a.
Urak, camoe TpyiHOE BO BpeMs OTJIAJIKU — 3TO HalTH OLIMOKY, TO €CTh ONPEACIUTh OIIMOOYHBIN OIe-
patop. K coxanenuto, 3Ty 3a7auyy HUKaK HE yJaeTcsi aBTOMaTH3UPOBATh, €€ MOXKET PEIIUTh TOJIbKO
yenoBeK. [t obnerdenust 3Tol paboThl MPUIYyMalld XUTPhIe TPUEMbI U HAIMCAIH CTICIHAIbHBIC TIPO-
rpaMMbl — OTJIAAYHUKH.

Tpaccupoeka

TpaccupoBka — 3TO BBIBOJ CUTHAJBHBIX COOOIICHUI B ONpPEENICHHBIX TOYKaX MPOrpPaMMBbl BO
BpeMms ee paboThl. UYTo e 310 naer?

Bo-nepBbIX, NOTy4YHs Takoe COOOIIEHUE HA 3KpaH, Mbl 3HAE€M, YTO IPOrpaMMa BBIILUIA B 3TY
TOUKY (HE 3aBepIlniIa padoTy aBapuiHO paHblIe U HE 3aLlUKINIACh). BO-BTOPBIX, B 3THX COOOIIEHUSIX
MO’KHO BBIBOJIUTH HE TOJIBKO TEKCT, HO U 3HAYEHUS NEPEMEHHBIX — 3TO MO3BOJIIET MPOBEPATH, Ipa-
BUJIBHO JIM cuuTaeT nporpamma. Eciu, Hanpumep, Bo 2-0if KOHTPOJIbHOM TOYKE BCE 3HAYEHUS Iepe-
MEHHBIX ObUIN BEpHBIE, a B 3-0i1 y>Ke HeT, TO OLIMOKY HyKHO MCKAaTh MEXY ITUMU TOUKaAMH.

B st0ii mporpamme B Tpex Toukax (1, 2 u 3) cTosAT onepaTopbl TPACCUPOBKU?:

main ()

{

int 1, X;

printf ("BeeguTe nesnoe umcio:\n") ;
scanf ("%d", &X);

\printf("BBeneHo X=%d\n", X); ‘ // mouka 1
for(i=1; i<10; i++)
{

| printf ("B mmuxne: i=%d, X=%d\n", i, X); | // Touxa 2

}
\printf("nocne mmxna: X=%d\n", X);

// Touxa 3

B Touke 1 MBI yBHAMM Ha 3KpaHe YMCIIO0, KOTOPOE HAXOAMUTCS B IEPEMEHHON X Mociie BBOJA 3Ha-
YEHUsI C KJIABUATyPbl — TaK MOKHO NPOBEPUTH PABUILHOCTH BBOJIA.
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B Touke 2 MbI BBIBOAWM Ha OKpaH 3HAYCHUS NCPEMCHHBIX HAa KAXKIOM HIarce nukiia. OT0 MO3BO-
JAE€T CBCPUTH UX C PYUHBIM paCU€TOM U BBIAICHUTH, BEPHO JIM BBIMIOJIHAKOTCA BBIYUCIICHUS B LIUKIIC.

B touke 3 3Hauenne nepeMeHHoﬁ X nocie 3aBCPUICHUA TUKJIA BBIBOAWUTCA Ha 3KpPaH.

BaMeTI/IM, 4dTO TPpACCUPOBKY MOXKHO IIPUMCHATDH MMPAKTUYCCKU BCECTAA, JIS1 3TOIO HE HY’KHA IIPO-
rpaMMa-oTIaJ9H1K.

OmknovyeHue Yyacmu Koda

Hepenkxo ObiBaeT Tak: B pe3yJibTaTe yCOBEPILIECHCTBOBAHHMM paboTaBiIas mporpaMMa Mepecraer
paboraTh. B Takoil cuTyauuu s moucka omuOKHU HY’KHO KaK-TO yOpaTh U3 IIPOrpaMMbl BECh HOBBII
KO U J00aBJIATh €ro «MaJ€HbKUMHU MOPLUSAMHU», YTOOBI ONPEAEIUTh, KAKUE UMEHHO 100aBJIECHHBIE
OIIepaTOpsI NMOPTAT BCE 1€10. Y JANIATh KOJ U3 MPOrpaMMbl COBCEM HE XOUYETCSI, HO MOKHO €r0 OTKIIIO-
YUTb, CIEJIaB KOMMEHTapUEM.

UToObI OTKIIIOYUTH OJIHY CTPOYKY IPOTPaMMBI, IEpe ] Hel HYKHO MIOCTaBUTh CUMBOJIBI / /, a Juist
OTKITIOYEHHUSI 1EeNIoro OJ0Ka M3 HECKOJBKHUX OMNEpaTOpPOB yAO0OHEE HCIOJIb30BaTh MHOTOCTPOYHBIN
KOMMEHTapHi, KOTOPBII HAYMHACTCS CUMBOJIAaMH /* M 3aKaHYMBAeTCs CUMBOJIAaMH */ (31ech U aajee
MHOT'OTOYHME 03HAYAET «KAKHE-TO KOMaHbI»):

main ()

{

int i, X;

printf ("BeeguTe uenoe umcio:\n") ;
scanf ("%d", &X);

// X *= X + 2;

for(i=1l; i<10; i++) X *= i;

/* while ( X > 5 ) {

i=1i*2X;

} o*/

lNMowazoeoe ebInosiHeHuUe

OOBIYHO TIPOrpaMMa BHITIOTHSET- =T
¢ 0e30CTAHOBOYHO OT HAayasia JO KOH- IQ’S" E""?E"%“@B”‘“& ”"%:9’“9 I:“‘é" 'ij"“‘; Orro_ Enpaera
na. Jlyqmmi cnocod OTHANKH — 3TO | eeqm o | 2@ | [(oomes  lscemm & nepenosns [ Nepoien
BBIIIOJIHATE TIPOTPAaMMy II0 CTPOYKaM, S ;
OCTAHABJIMBAsACH I10CJE  BBITOJIHEHHUS “ 5

. LLienkHyTb 30ecb estaio. > =
KaXI0H KOMaH/Ibl U TIPOBEPSIs 3HAUCHHS (i Ctrl+E5) e 2%
IEPEMEHHBIX B NaMsATH. st 3ToM Henu ~———
CITy’KaT CIENUalbHbIe MPOrpaMMbl —
OTJIAYHKH. oy
C o6osouxoit Dev-C++ mocras- S aake iais peinse(einn
asgercs  ornaguuku  GDB.  Chaugana PN
HY)KHO YCTaHOBUTb MOYKU OCMAHO8A, jefautts prnEE(E
TO €CTb OTMETUTb CTPOKH, Il HY’KHO el =
OCTaHOBUTH IPOTPAMMY. I[J'IHU ATOT0  gm e e Kool 7 oass] B Peovmremmmma]
JOCTaTOYHO IHEIKHYTh MBIIMIKOH CICBA 57 T boms  1omcem
OT HYKHOH CTPOYKH MPOrpaMMbl Ha
yepHOM (poHe. [TOBTOPHBIH IIETYOK CHUMAET TOYKY OCTaHOBA B 3TOM Mecte. Kpome Toro, ¢ moMoIibo
komOuHaruu Kiaapui Ctrl+F5 MoXHO ycTaHaBIMBaTh ¥ CHUMATh TOYKY OCTAHOBA B TOM MECTE, TJIE
CTOHUT Kypcop.

Koraa B mporpamme ecTh XOTst Obl OJJHa TOYKAa OCTAHOBA, MOYKHO 3allyCTUTh €€ B OTJIJ0YHOM

pexxume, HaxkaB KHONKy F8. OTinaguuk OMKEH OCTaHOBMTH MPOrpaMMy Ha MEpBOIl BCTpeTHBLIEHCS

@|'g

3
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TOYKE OcTaHoBa. I[locie 3TOro MOKHO BBHIMOJHATH MPOTPAMMy B TIOIIArOBOM pexuMe (M0 OJHOU
CTpoOuKe), Haxumasi kinasuiry F7.

OnHaKko B 3TOM PEXHME OTJIATYMK HE MO3BOJISET BXOJAWTHh BHYTPh BBI3BIBAEMBIX Iporeayp (mo
1raraM BBITIOJIHSIETCS] TOJIBKO OCHOBHas mporpamma). [liis Bxoja B npouenypy uin (GyHKUIHIO UCTIOb-
3ytoT koMOuHanuo Shift+F7.

[Tpu naxatum knasum Ctrl+F7 oTinaauuk 3amyckaeT nporpaMmy J10 CIEAYIOIIEeH TOYKHA OCTaHO-
Ba. 3aBEepIIUThH OTIAAKY MOXKHO ¢ ToMOIIbI0 komOuHauu kinauil Ctrl+Shift+F2.

llpocMomp 3Ha4YeHUU nepemMeHHbIX

Ilowaropoe BBHINOIHEHHE NPO- -loix]
Paiin  Mpaska Mowck Bug [poexr Bemoamwre Otnagka  Cepewc CWS  Owrno  Cnpaska
I'paMMBbl IIO3BOJIACT JIMIIb IIOCMOT- — — S———
P 04 0F R 2188 ©
pETh, Kakue onepaTophl IPOrpaMMBbI ‘O0m 3HaYeHus Bvare S Nivsonine: W Nevesin

BBIIIOJIHAFOTCS, CKOJIBKO pa3 U B Ka- nepemMeHHbIX e
19 S/
KOH TIIOCJICOOBATCIIbHOCTH. OI[HaKO Mpoee | Knzcoss Ory
= 2293672 . =
Jame BCCIro 3TOro OKa3bIBACTCA HE- %;4 1 h>
b=3 i
JIOCTATOYHO A8 OOHApyI)KEHHMs Fan
int a, b, c;

OIHH6KH printf ("EpennTe aBa ducaax )2

OueHb MOUIHBIM CpPEICTBOM SCANELAENE S k)

tf("%d + %d = %d", a, b, e}:

OTJIAAKHA ABJIACTCA IMPOCMOTP 3HAYE- g ey i -
HUA HepeMeHHLIX BO BpeMH BBIHOJI- EE Kotmunsrropl Q Pecgpcu| d]]] AypHan KoMnUAALLH Q/ Oroaaka |@ Pesynbtars noucxal @ 33‘&Dbﬂh|
HCHUA l'IpOFpaMMBI. Otnagka | Ovcnexuears | Boisaa

ECHI/I B pe)KI/IMC OTJIaAKHN Ha- 1] Creawowit war & MpoA0AKMTE BEINHEHWE /' Draaaka O [oSaeuTs B Hat Hoaaems
BECTH MIJH.HKy HA UMS HepeMeHHOﬁ B < |lar enytpe :3‘3 Bemonmure ao kypcopa | 38 Ocraoeums esnonkerue | § Yaanums ofsext HatmoneH
TEKCTE MPOTPaMMa, €€ 3HAUCHHE CPa- e y

3y HOABUTCA B OKHE CJICBA.

Eﬂl?quaﬂWWDOprWnKalﬂDO&paAMWbl

Ecnu npyrue cnocoObl HE MOMOTAIOT, IPUXOIUTCS AENATh PYUHYIO NPOKPYMKY NPOSPAMMbL, TO
€CTh BBIMIOJIHATH IPOrPaMMy BPYUYHYIO BMECTO KOMIIbIOTEPA, 3aMUCHIBAs PE3yJIbTAaThl HA JIUCT OyMmaru.

OOBIYHO COCTaBIAIOT TaONMIly, B KOTOPYIO 3allMChIBAIOT M3MEHEHHs BCEX MEPEMEHHBIX (HEu3-
BECTHOE 3HAUYCHHUE NMEPEMEHHON 0003HaYar0T 3HaKOM Borpoca). Paccmorpum (ommb04Hy10) Iporpam-
My, KOTOpasi BBOAUT HATYypaJbHOE YUCIIO U OIPEIEISIET, IPOCTOC OHO WIJIM HET. MBI BBISICHHIIN, YTO
OHa JlaeT HeBEepHBIN pe3yibTar npu N=5 (meuaraert, yTo 5 — sik0ObI cocTaBHOE uKcio). [loctponm Tabd-
JMIly U3MEHEHUs 3HAYeHUH MePEMEHHBIX JJISl 3TOTO CIydasl.

#include <stdio.h>

main ()
{
int N, i, count = 0;
printf ("Beegure umcio ") ; N I count
scanf ("%d", &N); 5 2 0
for (1 =2; i <=N; i ++ ) 2
if (N %1 == 0 ) 3
count ++; 4
if ( count == 0 ) 5 1

printf ("Umcno mpocToe") ;
else printf ("Umcno cocraBHOE") ;

}

Bremonnss BPYUYHYIO BCC HeﬁCTBHH, BBISICHACM, YTO IIporpamma IIpOBEPACT ACIMMOCTb 4YHCJIa N Ha
caMo 06651, TO €CTh, CUCTUYHUK I[eJ'IHTeJ'Ieﬁ count Bceraa 6y,£[eT HC paBCH HYIJIIO. Tenepb, OomnpeaciiiB

http://kpolyakov.narod.ru




0
1. Beeoenue 6 npocpammuposanue ©K. Ionaxos, 1995-2009

IpUYUHY OHII/I6KI/I, JICTKO €€ HCIPAaBUTD. I[JIH 9TOro AOCTAaTOYHO 3aMCHHUTL YCJIIOBUC B HHWKJIC Ha
i<N.

lposepka KkpaliHux 3Ha4eHuUU

OdeHp BaXHO MPOBEPHUTH PadOTy mporpaMmsbl (M GyHKINI) Ha KpalfHIX 3HAYEHUSX BO3MOYKHOTO
Jiana3oHa UCXOJHBIX JaHHbIX. Hanmpumep, Ui nporpaMmel, onpeAesstomiell NpocToTy HaTypaibHbIX
quces, HaJ0 MPOBEPUTh, OyJIET 11 OHa paboTaTh A yuced 1 u 2. AHAJIOTUYHO, €CJIM Mbl OTJIAXKHUBA-
€M IporpaMMy, KOTopasi UIIET 3aJaHHOE CJIOBO B CTPOKE, HAJ0 MPOBEPUTH €€ AJIS TeX CIydaeB, Korjaa
HCKOMOE CJIOBO CTOUT IEPBBIM WJIN NOCIEAHUM B CTPOKE.

http://kpolyakov.narod.ru




31
Ilpoepammuposanue na azvike Cu. © K. Honaxos, 1995-2009

6. PaboTta B rpachuyeckom pexume

MNMpocTteunwan rpachmnyeckana nporpamma

I'paduueckas nporpamMma Ha Cu UMEET CTPYKTYpPY CIHIBHYA!

BKJTIOYCHHUE B rpapuyecKkuii pexxum [ x71e0

pucoBaHUE - e

BBIKJIIOYEHHE IpapuuecKoro pexuma | 106

[

Ceifyac MBI HamuIeM MpocTeiiyo rpaguieckyio nporpamMmmy. OHa He AelaeT HUYEro IMOJIE3HOTO,
IIPOCTO OTKPBIBAET CHELUAIBHOE OKHO JUIsl PUCOBAHUSA, JKIE€T HAXKATHSI KJIIABUILH U 3aKPBIBAET 3TO OK-
Ho. [IporpaMMa 3Ta Tak ke HENOJHOLEHHA, KaK COHJBUY 0e3 Msica.

#include <graphics.h>
#include <conio.h>

main ()

{

initwindow ( 400, 300 ); // orkpmTe okHO ans rpadpmxm 400 ma 300
// ... BOeck MOXHO PMCOBATBL Ha 3KpaHe («MsICO»)

getch() ; // %meM HaxaTHUsI KJIaBMIIM

closegraph() ; // BaKpHTE OKHO

}

4mo HoeeHbKO20?

e Jlna wucnonb3oBaHusl Trpaduyeckux GYHKIUU HAA0 MOAKIIOYMTH 3arojOBOYHbBIN  (aiin
graphics.h.

e OyHkuyd initwindow OTKpBIBAET IONOJHUTEIBLHOE OKHO, B KOTOPOM MOXHO pucoBaTb. B
CKOOKax HY)KHO YKa3aTh IIMPUHY U BBICOTY 3TOTO OKHA B IMUKCEJISX.

e OkHoO ¢ rpadukoii 3aKpbIBaeTcs ¢ nomoiupo Gpynkuuu closegraph.

Kak HayaTb pucoBaTtb?

KoopduHambi moyek
[Ipunuio BpeMs HapUCOBATh YTO-TO HA 3KpaHe. [y 3Toro Hano npea- X

CTaBJIATh, KaK OIPCACIIATL KOOPpAUWHATHI. (O’O) Y -
e Hauano xoopaunar, Touka (0,0), HAXOIUTCS B JIEBOM BEPXHEM y
yI1y OKHa.
e Ocp X HampaslieHa BJIEBO, OCb Y — BHHU3 (B OTJIMYME OT 00LIe- X (%)
5
MIPUHATON MaTEMaTUIECKON CUCTEMBI KOOPUHAT).
Y

e Jlnsa mo0oii TOYKU KOOpAMHATA X — ATO PACCTOSHUE JO JIEBOM Y
IrPaHULbl OKHA, & Y — PACCTOSIHUE J10 IPABOM IPaHULIBI.
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Leem
JUist 16 craHzapTHBIX [BETOB 3a/1aHbl YHCIOBOE H CHMBOJIBHOE 0003HAYCHHS:
0 BLACK YePHBII 8 DARKGRAY TEMHO-CEepBIi
1 BLUE CHUHUH 9 LIGHTBLUE CBETJIO-CUHUM
2 GREEN 3eIICHBIH 10 LIGHTGREEN CBETJIO-3€JICHBIN
3 CYAN MOPCKOH BOJIHBI 11 LIGHTCYAN CBETJIBI MOPCKOM BOJIHBI
4 RED KpacHBIN 12 LIGHTRED CBETJIO-KPACHBIN
5 MAGENTA (bHoIEeTOBBIIH 13 LIGHTMAGENTA  cper/io-(hHOJIETOBBII
6 BROWN KOPUYHEBBIH 14 YELLOW HKENThIN
7 LIGHTGRAY  cBeTJIO-Cepblii 15 WHITE Oeblit

Kpome Toro, Mo>xHO MCIIOJIB30BaTh MOJIHYIO NANUTPY 1BETOB (pexxuM True Color, ucTuHHBIN 11BET). B
9TOM CJIy4ae IBET CTPOUTCS M3 TPEX COCTABIISIONINX: KpacHOi (R) , 3eneHol (G) u cunelt (B). Kaxxnas
W3 ATUX COCTaBJIAIONINX — 1iesioe uucio ot 0 1o 255 (256 BapuaHTOB), TAKMM 00pa3oM, BCETO IMOTyda-
erca 256° =16 777 216 useros. LlseTa cTposTcs ¢ nomolsio GpyHkiuu COLOR, y Hee B CKOOKax Ie-
PEUUCIIAIOTCS Yepe3 3alATylo 3HaYeHHs COCTaBIIoMmMUX R, G U B (MMEHHO B TakoM mnopsake). Bot,
HampuMep, HEKOTOPHIE IIBETA:

COLOR(0,0,0) YEPHBIN
COLOR (255, 0, 0) KpPACHBIN
COLOR (0, 255, 0) 3eJICHBIN
COLOR (0, 0, 255) CUHUN

COLOR (255, 255, 255) Oemblit

COLOR (100, 100, 100) cepblit

COLOR (255, 0, 255) (buoNeTOBBIN

COLOR (0, 255, 0) JKEJITHIN
Oynkuua setcolor yCcTaHaBIMBACT LIBET JIMHUMN:

‘setcolor ( 10 ); // ycTaHOBMUTE CBETJIO-BEJICHH LBET |

Bce nuHMu (a Takxke NpsSMOYTOJbHUKH, OKPYKHOCTH), HAPUCOBAaHHBIE MOCIE 3TONH KOMaH[bl, OyIyT
CBETJIO-3€JICHOTO 1IBETa. DTa k€ (QYHKIMS MOKET YCTAHOBUTD LIBET U3 MOJHOW HATUTPHL:

‘setcolor ( COLOR(255,0,255) ); // ycraHoBMTE QOMOJIETOBHI LIBET |

Korna otkpeiBaercss OkHO AJisl rpaduKd, MO yMOTYAHHIO (TO €CTh 0e3 JOMOJHUTEIbHBIX JCHCTBHIA)
YCTaHABIIMBAETCS OCJIbIN 1IBET.

Paboma c omoOesnibHbIMU MUKcensiMu

JIJis pUCOBaHUS UCTIONB3YIOTCS CTaHAAPTHBIC QYHKIUU. J[J1s KaXKI0TO TIMKCENSt MOKHO 3371aTh CBOU
LIBET C MOMOIIbI0 GyHKINN putpixel:

‘putpixel ( x, y, 14 ); // nokxpacuTe TOYKy (X,y) B XEJTHN LBET |

OyHK1Ms getpixel no3BOISET ONPENEIUTH LBET JIHOOOI0 MUKCENS OKHA:

‘n = getpixel(x, y); // Bammucare uEeT TOUKM (X,y) B I[IEePEeMEHHYK n |

JluHuu

OTPGSOK MOKHO HapUCOBATh C IOMOIIbKO KOMaHbI line:

‘line ( x1, y1, x2, y2 ); // orpesok (x1,yl)-(x2,y2)

Ectb 1 apyroii cmoco6: cHavana nepeBecty Kypcop (yKazaTeslb TeKYIIero MOJ0KEHHs) B TOUKY
(x1,yl) xoMaH0il moveto, a 3aTeM HApUCOBATh OTPE30K B TOUKY (x2,y2) KOoMaHJ0il lineto:
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moveto ( x1, yl ); // xypcop B Touky (x1,yl)
lineto ( %2, y2 ); // orpesokx B Touky (x2,y2)

[Tocse BeionHEHU KOMaHAbl 1ineto Kypcop cMemaeTcs B HOBYIO TOUKY

(X1, y1) (XZs y2)
(x2,y2). OcobeHHO y10OHO HUCIIONIB30BATh 3TU KOMAH/IbI TP PUCOBAHUU
JIOMaHBIX JIMHHA: (Xe, V2]
setcolor (12) ; // xpacHsBt uBeT (X5 Ys) ¥
moveto (x1, yl); // xKypcop B HNEepPBYKW TOYKY
lineto (x2, y2); // oTpe3ok BO BTOPYKH TOYKY (X4, Y4)
lineto (x3, y3); // mn T.x.
lineto (x4, vy4);
lineto (x5, y5);
lpsiMoy2onbHUKU
Jlyist prcoBaHus PSMOYTOJILHUKA HY)KHO 33/1aTh KOOPJAMHATHI JBYX MPOTH-
BOITOJIOXKHBIX YTJI0B (OOBIYHO BBIOMPAIOT JICBBIM BEPXHUH U MPABBIA HUXK- (X1, 1)
Huil yrubel). [[BeT KOHTypa ycCTaHaBIMBAeTCS C MOMOIIBI0 (YHKUIUU
setcolor, a caM IpsSIMOYTOJILHUK PUCYeTCs KOMaH/0li rectangle: (X, V)
setcolor ( 9 ); (%45 y4)
rectangle (x1, yl, x2, y2); -
3akpallleHHbIN NPsIMOYTOJBHUK PUCYET KoMaH1a bar. [{BeT u cTuib 3auB- (Xp V)

KM HY>KHO 3apaHee YCTaHOBHTH, BbI3BaB PyHKIHI0 setfillstyle:

setfillstyle ( 1, 12 ); // cruap 1, user 12
bar (x1, yl1, x2, y2);

IIepBoe unciio B koMaHe setfillstyle 3agacT CTUIb 3aJIUBKU:
0 — OTKIIFOYHTH 3aIUBKY
1 - crutomHas 3anuBKa
3,4,5,6 — HaKJIOHHBIC JIMHHUH
7,8 —cerka
9,10,11 - royeyHBIE Y30PHI
a BTOPOE — LIBET.

OKpy)XHOCMb

Uto0ObI HapHUCOBATh OKPY>KHOCTB, HCIIONB3YIOT PyHKIMIO circle:
setcolor ( COLOR(0,255,0) ); // Beneurm ueer
circle ( x, y, R );

ITpu BBI30Be pyHKIMU circle B cKOOKaX yKa3blBalOT KOOPAMHATHI LIEHTPA U PaJANyC OKPYKHOCTH B
IUKCEIAX. ITO MOTYT ObITh YMCIIA, UMEHA IEPEMEHHBIX WIH apU(PMETHUECKUE BBIPAKEHUS, HAIIPH-
mep:

| circle ( 200, y0+20, R );

3anueka npou3seosibHOU obnacmu

Wuoraa ObIBaeT HY>KHO 3aJIUTh KAKUM-TO I[BETOM ITPOU3BOJIBHYIO 00J1aCTh, Orpa-
HUYCHHYIO KOHTYPOM OJHOTO I[BE€Ta. DTO MOXKHO CJIeNaTh C TOMOIIbIO (QYyHKITUU
floodfill:

setfillstyle ( 1, 11 ); // crune 1, user 11
floodfill (x, y, 0); // mo rpanuus usera 0
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J14 3a7IMBKM HYKHO 3HaTh KOOPAMHATHI (X ,y) onHOU (J1t000ii!) Touku BHyTpu 3TOM 00nactu. Kpome
TOTO, HY>KHO, YTOOBI TpaHUIa 00JIACTH ObLIAa OJTHOTO IBETA, 0€3 pa3pbIBOB. LIBET rpaHUIIbI yKa3bIBaeT-
Cs TIOCJICTHUM B CIMCKE JaHHBIX, KOTOpbIe niepenatoTcs Gpyaknnn £loodfill.

Hadnucu

OyHKIHs outtextxy M03BOISICT BRIBOJAUTH TEKCT B JIFOOOM MecTe OkHa. Ei (x,.y )
HYHO 33/1aThb KOOPAMHATHI (X ,Yy) JEBOr0O BEPXHEro yria Tekcra. L[Ber Texcra Bacs
YCTaHABIIMBAETCS C TIOMOIIBIO PyHKINK setcolor:
setcolor ( 9 );

outtextxy ( x, y, "Baca" );

Mpumep nporpammbl

(200, 50)
HamumeMm mnporpammy, KOTOpas UCIOJB3yeT cTaHaapTHele Gpydkuuu  (100,100)
JUISL pucoBaHus JoMHKa. [lombITaiiTech pa3o0paThesi B HEH CaMOCTOSTENBHO.
#include <graphics.h>
#include <conio.h>
. 300, 200
main ( ) Sharik's houge )

{

initwindow (440, 300);

setfillstyle (1, 9);

bar (100,100,300,200); // cuHui DpPsSIMOYT'OJIBHUK

setcolor (13); // c duomerToBoMt paMkoit
rectangle (100,100,300,200) ;
moveto (100,100) ; // xpsnra-noMaHasi

lineto (200, 50);

lineto (300,100);

setfillstyle (1, 14); // BanpeM Kphly XeJTHM
floodfill (200, 75, 13);

setcolor (15);

circle (200, 150,50); // 6emnast OKpPYXHOCTB
setfillstyle (1, 10);

floodfill (200,150, 15); // senenass Banmeka
setcolor (12);

outtextxy (100, 230, "Sharik's house.") ;
getch() ;

closegraph() ;

}
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7. Tpoueaypbl

NMpumep 3agayum ¢ npouenypom

Yacto B mporpammax ObIBaeT JIEKO BBIIEIUTH OJMHAKOBBHIE dJie-
MEHTBI (HampuMep, OJMHAKOBble QUrypbl B pucyHke). CocTtaBuM Ipo-
rpamMmy, KOTOpas pHUCYeT Ha 3KpaHe TPU OAMHAKOBBIX TPEYIrOJIbHUKA
pas3Horo 1Bera.

KoneuHo, MO>)KHO HapUCOBATh OTAEIBHO TPH (QUTYPHI «BPYUHYIO»,
HO XOYETCS KaK-TO 00JIErYUTh padoTy, UCHIOIB3YSI UX CXOACTBO.

CHauana HYXXHO OIpPEIeNUTh, YTO O0OIIEro MMEIOT STH (UTYPHI
(pa3Mepsl, yroa MoBOpoTa) U B 4YEM HMX OTJMYHe (LBET 3aJMBKH, KoopauHaThl). Eciu pazmeps! Tpe-
YTOJIBHUKOB U yIoJI IIOBOPOTA U3BECTHBI, TO Ul IOCTPOCHUS TPEYTOJIbHUKA JI0CTATOYHO 3HATh KOOP-
JTUHATHI OHOM (J110001) ero ToukH (y100HO BBIOpaTh OAHY U3 BEPILUH).

Ilycte (%x,y) — KOOpAMHATHI JIEBOTO HUYKHETO yIjla, ITMPUHA OCHOBAHUS U

X, y-60
(x, y-60) BbICOTa paBHbI cooTBeTcTBEHHO 100 1 60. Toraa jnerko noacuuTaTrbh KOop-
60 JUHATHI OCTAIBHBIX BepinH: (X,y-60) u (x+100,y). 31eCh MBI ywIH,
4TO0 OCh Y HalpaBJICHA BHU3.
(x,y) 100 (x+100,y) BBenem HOByI0 KOMaHy Tr, KoTOpas OyAeT pucoBaTh TPEYTOJIbHHUK.

BrI3bIBaTh €€ OyIeM Tak:

T (%, ¥y, c);

371ech € — 3TO LBET 3aJIMBKU TPEYTOJIbHUKA.

Bces mpobiiema B ToM, 4TO KOMIIbIOTEP (BEpHEE, MPOrpaMma-TPAHCISATOP) HE 3HAET TAKOM KO-
MaH/Ibl M1 HE CMOXKET €€ BBIMOJIHUTH (BbIIATh OMMOKY «Heuzsecmuas ¢ynxkyusy). 3HaAYUT, HY)KHO 00b-
ACHUMb 3Ty KOMaHJy, pacliu(poBaTh €€ 4epe3 ykKe M3BEeCTHble KoMaHbl. PactmmdpoBky MbI odop-
MUM TaK:

void Tr ( int x, int y, int c )
{
moveto ( x, y ), // Kypcop B JeBBM HUXHUI yTOJ
lineto ( x, y-60 ); // pucyeM KOHTYpP
lineto ( x+100, y )~
lineto ( x, vy )~
setfillstyle ( 1, ¢ ); // ycranaBnamMeBaeM LBeT BalUBKU
floodfill ( x+20, y-20, 15); // manmBka po 6esoM I'PaHMUIIE
}

HoBble kOMaH/1bl, BBEJICHHbIE TAKUM 00pa3oM, B MPOrpaMMHUPOBAHUN HA3BIBAIOTCS MOANPOrpaMMaMU
(BcrioMOraTenbHBIMU IPOTPaMMaMu) UIIH MPOLEAYPaAMHU.

IIpouenypa — 3To BCcrioMorarenpHasi mporpamma (noonpozpamma), peaHa3HAYCHHAs AJIs BBIIIOJ-
HEHUS KaKUX-JINOO NEHCTBHI, KOTOphIE BCTPEUAIOTCS B HECKOIBKUX MECTaX MPOrpaMMbl.

[Ipouenypa odopmiisieTcs MOYTH TaK K€, KaK U OCHOBHAsl MpOrpamma, TOJbKO €€ HMsl — He
main, a kakoe-To apyroe. OHa COCTOMT U3 3arojloBKa, IOCJIE KOTOPOIO BHYTPU (DPUTYPHBIX CKOOOK
3aMKCHIBAIOT TeJ0 MpoueIypbl — T€ KOMaHbl, KOTOPbIC BBIMOIHIIOTCS MPH BBI30BE. DTH KOMAH/IBI
JIOJDKHBI YK€ ObITh U3BECTHBI TPAHCIIATOPY .

PaccmoTpum oapoOHO 3aroj0BOK MPOLETYPhI

void Tr ( int x, int y, int c )
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CnoBo void o3Hayaer, YTO 3Ta KOMaH/a BBINOJIHIET KaKUe-TO IeHCTBUS (HapUMep, 4TO-TO PUCYET),
a He BBIYUCIISET KAKOE-TO 3HaueHHe . B cKOOKax uepes 3amaTyo HepeurciIioTCs NapaMeTphl Ipolie-
Ty PBL.

|l IMapaMeTpbl — 3TO AOMOJHUTEIIBHBIC TaHHBIC TSI PAOOTHI TPOLIETYPHI.

MoxHo cnenats npouenypy 6e3 mapamerpoB, HO OHa OyJIeT BCerza BBIOJIHATH COBEPILIEHHO OJUHA-
KoBbIe jeicTBus. Hanmpumep, Bcerna OyaeT pucoBaTh CUHUI TPEYTOJIbHUK B OHOM U TOM XK€ MECTE.
[TapameTphl AIOT BO3MOXXHOCTh MEHATH PE3YJIbTaT padOTHI MPOIEyphl — NepemMeniaTs Qurypy (u3-
MEHsIsl TapaMeTphl X U y) U 3aJaBaTh pa3Hble 1IBETa 3aJIMBKHU (MEHss Ma-
pamertp c). 60

BcenoMHuTe, 4TO MBI BKIIIOYWIN B IIapaMETPhl BCE, YTO U3MEHSET-
csi. DTU JJaHHbIE 3apaHee HEU3BECTHBI, I03TOMY OHU 0003HAUYAIOTCS UMe- (100,100)
HamH (MIepeMEHHBIMU) U Ha3bIBAIOTCS (pOPMATBbHBIMH NapaMeTpamu. B
3aroJIOBKE MpPOLEAYphl I KaKIOro IapaMeTpa yKas3blBae€TCs €ro THIL,
KaK Ipu 0ObSABICHUH TEPEMEHHDIX. 100

Kak >xe ucrnons3oBaTh Takyrwo npoueaypy? Ilpeamosioxum, 4Tto J€BbId HUKHUKA YroJl CHHErO
TPEYrojJbHUKa HYXKHO pa3MecTUTh B Touke (100,100). YuurbiBas, 4yTO IJIMHA OCHOBAHUS Tpe-
YTOJIbHMKA U €ro BbICOTA paBHbI cOOTBETCTBEHHO 100 1 60, HAX0AMM KOOPAMHATBHI COOTBETCTBYIOIIUX
yIJ0B ABYX Apyrux TpeyroiasHukos: (200,100) mis 3enenoro u (200,160) ans xpacHoro. Pemenue
Hallei 3a1a4u BBIMISIIUT TaK:

#include <conio.h>
#include <graphics.h>

void Tr ( int x, int y, int c )

{
moveto ( x, y )’ // Kypcop B JeBBM HUXHMUI yT'OJI
lineto ( x, y-60 ); // pucyeM KOHTYpP
lineto ( x+100, y ),
lineto ( x, y )
setfillstyle ( 1, ¢ ); // ycranaBamMBaeM LBeT SBalUBKU
floodfill ( x+20, y-20, 15); // manuBka pmo 6esyoM T'PaHMUIIE
}
main ()
{

initwindow (400, 300);

Tr (100, 100, COLOR(0,0,255)) ;
Tr (200, 100, COLOR(0,255,0));
Tr (200, 160, COLOR(255,0,0)) ;
getch();

closegraph() ;

}

[TocMoTpuM Ha mporpamMmy BHHMaTenbHO. [Ipomemypa (pacmmdpoBka, onmucaHue HOBOW KOMAaHJIbI)
pacrosokeHa BbIllle OCHOBHOHM mporpamMmMbl. OHa odopmiieHa B BUAE OTAETBHOrO 0J0Ka, HE BHYTPHU
OCHOBHOI1 IporpamMmsl, a psaoM ¢ Heil. Ctpouka

[Tr (100, 100, COLOR(0,0,255)); |

3TO BBI30B NpoLeaAypbl. B ckoOkax yka3aHbl akTHUECKHE 3HAUEHHs BCeX apaMeTpoB ((pakTuyeckue
napaMmetpsl). [Ipu Takom Bb13oBe nepsoe 3HaueHue (100) moacraBisercss B MpoLEaAypy BMECTO Iep-
BOI'O IIapaMeTpa — X, BTOPOE€ 3HAY€HHE — BMECTO BTOPOIO IapaMmerpa u T.h. BaxkHO, 4TO K MOMEHTY

? TTosaHee Mbl M3Y4YUM NOANPOTrPaMMbl, KOTOPbIE BO3BPALLAIOT 3HAYEHUE-PE3YJIBTAT — OHU Ha3bIBAIOTCS. PYHKUUSIMHU.
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00pabOTKH 3TON CTPOUYKH TPAHCIATOP YKE 3HAET mporeaypy Tr, MOCKOIbKY OHa Oblla OOBSBICHA
BBIIIIC.

UroObl HapHCOBaTh OCTABIIMECA JIBA TPEYTOJIbHUKA, HAM HE HY»KHO 3aHOBO J[Ba pa3a I1caTh BCe

KOMaH/1bl, BOLIE/IINE B MPOLENYPY, @ JOCTATOYHO BbI3BATh MPOLELYPY €IIE ABa pa3, C APYyTrUMHU Ia-
paMeTpamu:

Tr (200, 100, COLOR(0,255,0))
Tr (200, 160, COLOR(255,0,0))

Ne N

4mo HoeeHbKO20?

[pouenypa opopmisieTcst Tak ke, Kak OCHOBHAS IPOrpaMMa;: 3arojOBOK U TEJIO MPoLexypsl B (u-
T'YPHBIX CKOOKaXx.

[Tepen nmeHeM TIpoLIe Ty bl CTABUTCS CJIOBO void. DToO 03HAauYaeT, 4TO OHA MpeIHa3HAYCHA HE
JUUIS1 BBIYMCIICHHM, a U1 BBITIOJIHEHUSI HEKOTOPBIX JCHCTBHIA.

[Tocne umeHM B ckOOKax uepes 3amsiTylo MepeunciIsaioTcss HapaMeTphl IpoIeypbl — T€ BEIUYH-
HBI, OT KOTOPBIX 3aBHCUT ee padota. [TapameTpsl MHOTJa HA3bIBAIOT APryMEeHTAMU IPOLIETYPHI.

st kaxxaoro mapaMeTpa OTAeNbHO yKasbiBaeTcs ero Tun (int, float, char).
Hmena mapaMeTpoB MOKHO BBIOMPATH JTIOObIE, TOMYCTUMBIE B s3bIke CH.

[TapameTpsl, EpeUUCIIEHHbIE B 3aT0JIOBKE MPOLIEYPbl, Ha3bIBAIOTCS (POPMAIBLHBIMH — 3TO 3HA-
YUT, YTO OHU JOCTYIIHBI TOJIBKO BHYTPH IIPOLEAYPHI IIPH €€ BI30BE.

Kenareabuo BI:IGI/IpaTB OCMBICJICHHBIC MMCHA IMapaMCTpPOB HNPOUCAYPBI — 3TO IMO3BOJIACT JICTUC
pazo0paThCs B Iporpamme moToM, Korja y>kKe Bce 3a0bITO.

[Tpu BbI30BE MpoLEAypbl HAJI0 YKa3aTh €€ UM M B CKOOKax (paKTHYecKHe IapaMeTpbl, KOTOpbIE
MOJICTABIISIOTCS B IIPOLEAYyPe BMECTO (POPMAJIbHBIX TAPAMETPOB.

dakTU4ecKre napaMmeTpbl — 3TO YKCIIA WIH JII0Oble apuMeTHUECKHEe BhIPAXKEHUS (B ATOM cllydae
CHayaja pacCYUTHIBACTCS MX 3HAYCHHE).

[epBbril pakTHUECKHil TapaMeTp MOJCTABISETCS B MPOIEIype BMECTO MEPBOro (HOPMAIBLHOTO Ta-
pameTpa, u T.A.

[Iponenypa nomkHa ObITH 00BSBIECHA 00 OCHOBHOM MPOrpaMMBbI; 4TOOBI K MOMEHTY BBI30Ba IPOILIE-
JypBI TPAHCIATOP 3HAN, YTO €CTh TaKas MPOIEeaypa, a TAK)KE CKOJIBKO OHA UMEET MapaMeTPOB H Ka-
KuX. DTO MMO3BOJISIET HAXOAUTH OMIMOKN HA TPAHCIIALUK, HATPUMED TaKHe:

Tr ( 100 ); Too few arguments (CIMIIIKOM MaJIO TIAPAMETPOB).

Tr (100, 100, 5, 5); Too many arguments (CJIMIIKOM MHOTO...).

YacTto mporenypsl BHI3bIBAIOTCS TOJIBKO OJUH pa3 — B 3TOM Cllydae MX 3aja4a — pa3OuTh 00JIb-
IIY}0 OCHOBHYIO IIporpammy (WM IpoLeaypy) Ha HECKOJIBKO CaMOCTOSITENIbHBIX 4acTel, OCKOJIb-
Ky PEKOMEHIyeTCs, 9TOOBI KaXkas mpoleaypa owuia ;mHoi He 6osee 50 cTtpok (2 skpaHa 1o 25
CTPOK), MHA4YE OYCHB CIIOKHO B HEH pa3o0paThCsl.

JIJ1st TOCPOYHOTO BBIXOJa M3 MPOIICIYPHI HCIIONIB3yeTCs OnepaTop return, MpU €ro BHITIOJTHCHUH
pabota nporeaypsl 3aKaHUYUBACTCS.

B nponenype MOXHO HCII0JIb30BaTh HECKOJIBKO OIIEPAaTOPOB return: Npu BITOJHEHUH JIIO00T0 U3
HUX paboTa MpoLeaypbl 3aKaHUYNBACTCS.
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8. ®dyHKUUM

OTtnuuume c¢hyHKUMM OT Npoueayp

OYHKINH, TAKKE KaK U NPOLEAYPhI, IPEAHA3HAYEHBI JUIsl BBINOJHEHHUS OJIMHAKOBBIX Olepanui
B Pa3HBIX YaCTAX nporpaMmbl. OHU UMEIOT OJTHO CYIIECTBEHHOE OTJIMYHME: 3a]a4a MPOLEeIyPhl BBIUKC-
JIUTh U BEPHYTH B BBI3BIBAIOLLYIO IPOrpaMMy 3HaueHue-pe3yavmam (B IPOCTEHILEM cilydae 3TO 1eJIoe,
BEIIECTBEHHOE WJIM CUMBOJIbHOE 3HAUCHHUE).

(I)yHKIII/Iﬂ — 9TO BCIIOMOTI'aTCJIbHAA IMporpamMmma (noz[nporpaMMa), MpeaHa3sHa4YCHHaA IJIsI BbIYUCIIC-
HUA HGKOTOpOf/’I BennurHBL. OHA TaK)KEe MOXKET BBIIIOIHATH KaKHE-TO IT0JIC3HEIC I[GﬁCTBI/I?I.

[Tokaxem ucnonb3zoBanue GpyHKIUU HA puMepe. Pemum 3a7ady, KOTOPYIO MbI yKe peliaiy paHblie.

3apava. Hamucatp mporpamMmy, KOTopasi BBOAMT II€JI0€ YHCIIO U OompeeiseT cymmy ero mudp. Hc-
MOJIb30BaTh (DYHKIIMIO, BEIYUCIISIIONIYIO CyMMY IUdp ducia.

BcemomHuM, 9TO U1 TOrO YTOOBI HAWTH MOCIEIHIO HU(PY YMCIa, HAZ0 B3SATh OCTATOK OT €ro Jieje-
uus Ha 10. 3aTem menum umcio Ha 10, otOpackiBas ero mocienHion mudpy, u T.4. CI0KUB BCe ITH
OCTaTKU-IU(PHI, MBI TTOJTyYUM CyMMY ITUGp YHCA.

#include <stdio.h>
#include <conio.h>

int SumDigits ( int N ) // sarosoBok obyHKINUM

{ // Hauano oyHKIMM
int 4, sum = 0;
while ( N !'= 0 )
{
d=N% 10; // meno byHKuUMK
sum = sum + d;
N=N/ 10;
}
return sum; // OyHKUMS BOBBpamaeT BHAUEHME Sum
} // xoHen byHKIMM
main ()
{

int N, s;
printf ( "\nBeegure uenoe umcio ") ;
scanf ( "%d", &N );

s = SumDigits (N); // BHBOB OyHKIM

printf ( "CymMmMa umpp umcna %d paBra %d\n", N, s );
getch() ;

}

Umo HoeeHbKkO20?

o DyHKIM 0POPMIIIETCS TaK e, KaK IPOoIeIypa: 3aroJIOBOK U TeJ0 (YHKIMH B (PUTYPHBIX CKOOKaX.

e [lepen umMeHeM Npoueaypbl CTABUTCS THN pe3ybTara (int, float, char, uT.1.) — 3710 03-
HAyYaeT, YTO OHA BO3BpAIAET 3HAUEHHE YKA3aHHOIO THIIA.

e [locie mMeHHU B CKOOKAx yepe3 3alsaTyl0 NepeuncCisIIoTes napaMeTpbl GYHKIMA — T BEJIHMYUHBI,
OT KOTOPBIX 3aBUCHT €€ paboTa.

http://kpolyakov.narod.ru




Ilpoepammuposanue na azvike Cu. ©@ K. Hlonaxos, 1995-2009

Jnst kaxxaoro mapaMerpa OTAeNbHO yKasbiBaercs ero Tun (int, float, char).
Hmena mapaMeTpoB MOKHO BBIOUPATH JTIOObIE, TOMYCTUMBIE B s3bIke CH.

[TapameTpsl, nEpeUnCICHHbIE B 3aT0JIOBKE (PYHKIIMH, HA3bIBAIOTCS (POPMAJIBLHBIMU — 3TO 3HAYUT,
YTO OHU JIOCTYIHBI TOJBKO BHYTPU ()YHKIIUU IIPU €€ BbI30BE.

XKenarensHo BBIOMpPATh OCMBICICHHBIE HMEHA MApaMETPOB — 3TO MO3BOJISIET JIerye pa3o0paThCs B
porpaMmme oToM.

[1pu BbI30BE (DyHKIMHM HAZO YKa3aTh €€ UM U B CKOOKax (paKTHYeCKHe MapaMeTpbl, KOTOpbIE MO~
CTaBISAIOTCS B (PYHKIMHU BMECTO (DOpPMANIbHBIX TapaMETPOB.

dakTuyecKre napaMmeTpbl — 3TO YKCIA WIH JII0Oble apuMeTHUECKre BBIPAXKEHUS (B ATOM cllydae
CHayaja pacCYUTHIBACTCS MX 3HAYCHHE).

[lepBrrit (hakTHUEeCKHUd TapaMeTp MOJCTABISAETCS B (YHKIMK BMECTO TIEpBOro (opMalibHOTO Tapa-
METpa, U T.1.

Jiist Toro, 4ToOBI ONpPEAETUTh 3HaUeHUE (DYHKIMH, UCIIOIB3YeTCsl onepaTop return, nocjie KOTo-
poro depe3 npoOeI 3auCchIBaeTCs BO3BpAIlaeMOe 3HAUCHHE — YUCIO WK apu(METHUECKOE BhIpa-
skeHue. [Ipumepsr:

return 34;
return s;
return a + 4*b - 5;

[Tpu BeIMONIHEHUHU oTlepaTopa return paboTa MPOLEAYPbl 3aKaHUYUBACTCS.
B ¢yHKIIMM MOKHO MCHIOIB30BATh HECKOJIBKO ONEPATOPOB return.

Eciu ¢yHKIMM HAaXOAATCS HIDKE OCHOBHOM NMPOTPaMMBI, UX HEOOXOAUMO OOBSBUTH 00 OCHOBHOU
nporpammsl. i 00bsaBIeHUs (QyHKIMHM HAJ0 HAMUCATh €€ 3ar0JIOBOK € TOYKOH C 3alATOH B KOHLIE.

[Ipu 0O6baBIEHNM (YHKLINU [TOCIIE 3ar0J0BKA CTABUTCS TOYKA C 3alATOH, a B TOM MECTe, TJe 3aIu-
caHo TeJi0 (YHKIIMH — HE CTaBUTCHL.

Jlornyeckune pyHKUUMU

OdeHpb 4acToO HAZ0 COCTABUTH (PYHKIUIO, KOTOPAsk MPOCTO PEHIaeT KaKOW-TO BOMPOC U OTBEYAET

Ha Bonpoc «/la» nmmu «Het». Takue dynkuum Ha3pBatoTCA Jocuyeckumuy. Bcnomaum, uto B Cu HOJIb
03HAYaET JIOXKHOE YCIIOBHUE, a €AMHUIIA — UICTUHHOE.

Jlornyeckasi pynkmusi — 3to GyHkiwms, Bo3Bpamiaromas 1 (eciu otBet «Jlay) uimu 0 (eciu oTBeT
«Het»).

Jlornueckue PyHKIMH UCIIOJIB3YIOTCS B OCHOBHOM B JIBYX CITy4dasiX:

Ecnn Hano npoaHanu3upoBaTh CUTYaLHIO U OTBETUTH HA BOIIPOC, OT KOTOPOI'O 3aBUCAT JaJIbHEH-
LIME AEUCTBUSA IIPOTrPaMMBI.

Eciu Hajo BBIMOIHUTH KaKHE-TO CIIOKHBIC OINEPAIUN U ONPEIEIIUTh, ObLIA JIM TIPU 3TOM KaKas-TO
omunoxa.

lMpocmoe 4ucno unu Hem?

321)_'[3‘13. Beectu uncio N u OIIPCACIIUTL, MMPOCTOC OHO HJIU HECT. Hcnonw3oBaTh (1)yHKI_II/IIO, KOTOpasn
OTBCYACT HA 3TOT BOIIPOC.
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Teneppb pacnosoKuM Teno (PyHKIUU HUXKE OCHOBHOM mporpaMmel. UToObI TpaHCIATOP 3HAI 00 3TO

GbyHKIMH BO BpeMsi 00pabOTKH OCHOBHOM IIPOTPaMMbI, HaJI0 OOBSIBUTH €€ 3apaHee.

#include <stdio.h>
#include <conio.h>

int Prime ( int N ); // obmsBineHme QyHKUUM

main ()

{

int N;

printf ( "\nBBegure memoe umcio ") ;
scanf ( "%d", &N );

if ( Prime(N) ) // BHBOB byHKIMM

printf ( "Umcno %d - mpocroe\n", N );
else printf ( "Umcno %d - cocraBHoe\n", N );
getch() ;
}

int Prime ( int N ) // onmucanme OQyHKUMUM
{
for ( int i = 2; i*i <= N; i ++ )
if (N $ i ==0 ) return 0; // mamnm penurenr — cocTasHoe!
return 1; // He HamIM HM OIHOTO JeNuTeNs — npocroe!

}

®dyHKUUN, BO3BpaLlarowme ABa 3Ha4YeHus

I[To onpenenenuo GyHKIMS MOXKET BEPHYTh TOJIBKO OJHO 3HaUeHHe-pe3yibTaT. Eciu Hano Bep-
HYTb /IBa ¥ 0OJIblIE PEe3yJbTaTOB, IPUXOAUTCS MCIIONB30BaTh CHELUANbHBIN IpueM — nepegady na-

PaMeTpPOB MO CChLIKe.

33)_13'—[3. Hanmcatb (I)YHKI_[I/II-O, KOTOpasa onpeacisicT MaKCUMMAJIbHOC U MUHUMAJIBHOC U3 JIBYX LCJIbIX

YHUCCII.

B cnenyromeii nporpaMme UCHOIb3YETCS JOCTATOYHO XUTPBIM IpUEM: MbI CAENIaeM TaK, YTOObI PyHK-
LU U3MEHsIIa 3HaYE€HUE NIEPEMEHHON, KOTOpasi IPUHAAJISKUT OCHOBHOH nporpamme. OJUH pe3yJibTar
(MMHUMaJIBHOE U3 JABYX uHucel) (PyHKLUS BEpHET Kak OOBbIYHO, a BTOPOM — 3a CUeT U3MEHEHUs Iepe-

MEHHOH, KOTOpas IepeaHa U3 OCHOBHOM IIPOIPaMMBl.

#%nclude <std%o.h> napameTp-pesynbTar I
#include <conio.h> ~—

int MinMax ( int a, int b, int &Max )
{

if (a >b ) { Max = a; return b; }
else { Max b; return a; }

}

main ()

{

int N, M, min, max;

printf ( "\nBeegure 2 uenmx umcna ") ;
scanf ( "%d%d", &N, &M ) ;

min = MinMax ( N, M, max ); // Bm30B dyHKIMUN

printf ( "HaumMenpmee m3 Hux %d, Hambonswmee — %d\n", min, max );
getch () ;
}
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OObIuHO MpU Mepeaye napaMmerpa B mpoueaypy win GyHKIHIO B TAMATH CO3JACTCsl KOTHS IePEeMEH-
HOM, U mporieaypa padoTaeT ¢ ATOM KONMuer. ITO 3HAYUT, YTO BCE U3MEHEHUS, C/IeJIaHHBIC B MPOIICTY-
pe ¢ MepeMeHHON-IapaMeTpOM, HE OTPaXKarOTCsl Ha 3HAUEHUU STOW MEepEMEHHON B BBI3BIBAIOIICH MPO-
rpaMme.

Ecnu nmepen nmenem napaMerpa B 3arojioBke (yHKIIMHM MOCTaBUTh 3HAK & (BCIIOMHHM, YTO OH
TaK)Ke MCIIOJIb3YETCs TSl ONpPEeeNIeHHs ajipeca MepeMeHHOI ), TO Mpolleaypa padoTaeT npsiMo ¢ nepe-
MEHHOM M3 BBI3BIBAIOLIEN MPOrpaMMBbl, a HE ¢ ee konuel. [loatomy B HameM npumepe npouenypa u3-
MEHUT 3HAYCHHE MEPEMEHOM Max U3 OCHOBHOM MPOrpaMMbl U 3aMHUIIET Ty/1a MAKCUMAJIbHOE U3 JBYX
quce.

4mo HoeeHbKO20?

e Ecnm Hamo, utoOsl PyHKIMS BepHYIIa 1Ba U 00Jiee pe3yIbTaTOB, MOCTYIAIOT CISAYIONTUM 00pa3oM:
O OJUH pe3yjbTaT MepeaeTcs Kak 0OBIYHO C MOMOIIBIO olepaTopa return
O OCTaJlbHbIE BO3BpAIllaeMbIe 3HAUCHUS MIEPEIAIOTCS Yepe3 U3MEHAEMbIE MTapaMeTphl
e OObIYHBIC MTApaMETPhl HE MOTYT M3MEHSTHCS MPOLEAYPOd, IIOTOMY YTO OHa PaboTaeT ¢ Konusmu
napaMeTpoB (HampuMep, €CiIM MEHSTh 3HaueHus a u b B mpoueaype MinMax, COOTBETCTBYIOIINE
UM TiepeMeHHble N 1M B OCHOBHOM IpOTpaMMe HE U3MEHSITCS).

e Jlro6as npoueaypa U pyHKLUS MOXKET BO3BpALIATh 3HAYECHUS Yepe3 U3MEHsAEMbIE TapaMETpBhl.

e lI3meHsieMble TapaMeTphl (MM MapaMeTphl, TIepeIaBaeMble 10 CChUTKE) OOBSBISIFOTCS B 3ar0JIOBKE
IpoLelyphl CHElMaIbHBIM 00pa3oM: Mepe]] UX UMEHEM CTaBUTCS 3HaK & — B JaHHOM CIIy4ae OH
03HA4YaeT CChUIKY, TO €CTh IpOoIelypa MOXXET MEHATh 3HaYeHHE MapaMerpa (B JaHHOM Ciydae
GyHKIMS MEHSIET 3HaU€HNE IEPEMEHHOI max B OCHOBHOM Iporpamme).

e [Ipu BbI30Be Takux GYHKIUN U IPOLEAYpP BMECTO (PaKTUUECKHMX M3MEHSEMbIX NMapaMeTpoB HaZo
MOJICTABJIATh TOJILKO UMS MEPEMEHHOW (HE YHCIO U He apu(pMETHUECKOe BBIPAXKEHHE — B ITHX
CIIy4asix TPAHCIATOP BBIIACT MPeayNpekaeHne U (OpMUPYET B IaMATH BPEMEHHYIO IEPEMEHHYIO).
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9. CTpyKTypa nporpamm

CocTaBHbIe YacTU NporpaMmmbl

B cocrase nporpaMMbl MOKHO BBIIEIUTh HECKOJIBKO YaCTEH:
e [loaKiItOUEHHE 302071080YHbBIX (haAliNO6 — ITO CTPOKH, KOTOPbIe HAaYMHAIOTCA ¢ #include

o OObsaBrnenue koHcmanm (TIOCTOSTHHBIX BETUYHH):

const N = 20;
o [706anvhble nepemeHHble — 3TO TIEPEMEHHBIC, OOBSBICHHBIC BHE OCHOBHOW MPOTPaMMBbI U MPO-
ueayp. K Takum nepeMeHHbIM MOTYT 0oOpamarbcs BCE MPOLERypbl M (PYHKIMHM JAHHOW IpO-
rpamMMbl (X HE HAJIO elle pa3 OOBSIBIATh B 3TUX MPOIETYpPax).

o Oobvasrenue QyHkyuil u npoyedyp — OOBIYHO CTaBATCS BBIIIE OCHOBHOW mporpammsbl. 1o Tpe-
0oBaHusM si3bika CH B TOT MOMEHT, KOTJIa TPAHCISTOP HaXOUT BBI30OB MPOIIEAYPbI, OHA JTOJIKHA
OBITh OOBSIBIICHA M U3BECTHBI THUITBI BCEX €€ MapaMeTPOB.

o Ocnosnas npocpamma MOXKET pacriojiaraTbCd Kak 0 BCCX MPOUCAYP, TaK U MOCJIC HUX. He pe-
KOMCHAYCTCA BCTABJIATH €€ MCKIY IMPOLCAYPAMHU, TaK KaK IIPHU 3TOM €€ CIIOKHCC HaWTH.

nmob6anbHble U NoKasnbHbIe nepemMeHHbIe

I'moGanbHbIe TIEpeMEHHBIE JOCTYIIHBI U3 JIIOOOH mporenypsl win GyHkuuu. [losTomy ux Hamo
OoOBSABIATH BHE Bcex mporeayp. OctanbHble epeMeHHbIe, OObSIBICHHBIE B MpoLeaypax U QyHKIUSX,
HA3BIBAIOTCS JIOKAIbHbIMYU (MECTHBIMH), TIOCKOJIBKY OHHM W3BECTHBI TOJIBKO TOHW MpoLEaype, TAe OHU
o0bsiBiieHbl. ClleAyIOUIMii IpUMEp MOKa3bIBACT PA3IUUME MEXKAY JIOKAIbHBIMU U TI00aTbHBIMU TIE€pe-
MEHHBIMHU.

#include <stdio.h>
int var = 0; // obmsiBneHMe rno6anbHOM NepeMeHHOM

void ProcNoChange ()
{

int var; // nokanbHasi nepeMeHasi
var = 3; // MeHsieTcsi JlOKaNbHaAsI NepeMeHasi

}
void ProcChangel ()

{

var = 5; // MeHsieTcsi TnobanbHasT nepeMeHast

}
void ProcChange2 ()

{

int var; // nokanbHasi nepeMeHasi

var = 4; // MeHsieTcst JIOKalbHas epeMeHHas
::var = ::var * 2 + var; // MeHsercs rynobBanbHasi NepeMeHHast
}

main ()

{

ProcChangel () ; // var = 5;

ProcChange2 () ; // var = 5*2 + 4 = 14;

ProcNoChange () ; // var He MeHsieTcst

printf ( "%d", var ); // neuare rnoBansbHOM nepeMeHHou (14)

}
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4mo HoeeHbKkO20?

e [noOanbHBIC IEpEMEHHBIC HE HA/I0 32aHOBO OOBSBIISATEH B TIPOIEAypaXx.

e EcimuB nponeanype 00BsABIIEHA JTOKAJIbHAS NEepeMCHHasl C TAKUM KE€ UMCHEM, KaK U riaobanabHas
NEPEMEHHAsA, TO UCIIOJIB3YETCA JJOKAJAbHAaA IIEPEMCHHAA.

e FEciu nMmeHa rino0aabHONW M JIOKAJIbHOM MEPEMEHHBIX COBIANAIOT, TO JJIsl OOpalleHus K IJIo-
0aJIbHOM MEPEMEHHON B IIPOLIEype Mepe]l €€ UMEHEM CTaBUTCA ABa JBOCTOUUS:

rnobanbHagd JNlokanbHasa
\/_ N—
i \/ 4
‘::var = ::var * 2 + var;

OI[HaKO CIICHHUAIIMCTBI PCKOMCHAYIOT HUCIIOJb30BAThH OYCHb MAJIO rI100aabHBIX NEPpCMCHHBIX HJIM HC
HCIIOJB30BaTh UX BOO6IJ.[€, IMOTOMY 4TO ri00abHbIE NICPCMCHHBIC

® 3aTPYIHSIOT aHAJIU3 U OTIAAKY NPOTrPaMMBbl;

® JIOBBIIAIOT BEPOATHOCTb CECPBE3HBIX OImMOOK — MOYKHO HE 3aMCTUTDH, UTO KaKaA-TO IIpoucaypa
HU3MCHUJIA FJIO68.J'ILHYIO NEPEMCHHYO,

¢ YBCIIMYUBAIOT Pa3sMEp NPOrpaMMbl, TaK KaK 3aHOCATCS B 010K AAaHHBIX, 4 HC CO3Jar0TCs B IIPO-
LECCC BBINNOJIHCHUS IPOI'PaAMMEBIL.

[TosToMy rio6anbHBIE IEPEMEHHBIC UCTIONB3YIOT B KPAWHUX CITydasX:

® JIJIs1 XpaHCHUA r100aabHBIX CUCTEMHBIX HAaCTPOCK (I_IBeTa 9KpaHa U T.H.);

® ¢cCIM MEPEMEHHYIO MCIOB3YIOT TpH M OoJjiee MpoLeayp U MO KaKMM-TO MPUYMHAM HEyJT00HO
IepeaBaTh ATH JaHHBIE B IPOLEAYPY KaK IapaMerTp.

Besne, rioe MoxkHO, Ha/I0 TiepeaBaTh JaHHBIC B TPOIEAYPHl U QYHKIIUU Yepe3 uX mapameTphl. Ecim
e HaJl0, YTOOBI MpoLeypa MEHsIa 3HaYeHUS TIEpEMEHHBIX, HAJI0 Mepe1aBaTh MapameTp MO CChUIKE.

OcopmneHume TekcTa nporpamMmmbil

3ayem ogpopmsimb npoepamMmbi?

3aueM ke KpacUBO U IPaBUIBLHO O0QOPMIISTH TEKCThI nporpamm? Ha 3TOT Bompoc Bbl CMOXKETE OTBE-
TUTh CAMH, CPABHUB JIB€ a0COJIOTHO OJMHAKOBBIE (C TOUKH 3PEHUS TPAHCIATOPA) POrPaMMBbI:

#include <stdio.h> #include <stdio.h> main ()
main () { float =x, y; printf (

{ "\nBeegure 2 umcna " );
float =x, y; scanf ( "%d%d", &x, &y )
printf ("\nBeemuTe 2 umcmna ") ; printf ( "Mx cymma %d ",
scanf ("%d%d", &x, &y) xty )}

printf ("Mx cymma %d ", x+y);

}

To, 4TO B HUX OTJIMYAETCS M HA3BIBACTCS TPAaMOTHBIM O(hopMIIeHHEM (0YEeBUIHO, YTO OHO IPUCYTCTBY-
€T B IIEpBOI1 Mporpamme).

Odopmienue Tekcra mporpaMMbl HEOOXOIUMO TSI TOTO, YTOOBI
® OTJIAXHUBATh IPOrpaMMy (MCKaTh U UCIIPABIIATH OIIMOKH B HEil)
e pa30upaThCs B aNTOPUTME PAOOTHI MPOTPAMMBbI
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OghopmneHue npouedyp u pyHKUUU

[Ipu opopmnernn GyHKIMNA U TPOLEAYP PEKOMEHAYETCS MPUIEPKUBATHCS CIEAYIOLINX PaBUIL:

e JlImeHa yHKIMI ¥ poLieyp JOKHBI ObITh MHOOPMATHUBHBIMH, TO €CTh HECTH MH(POPMALIUIO O
TOM, 4TO Aenaer 3ta QyHKius. K coxkaneHuro, TpaHCISATOp HE MOHMMAET PyCCKHe MMEHa, I10-
9TOMY NPHUXOJUTCS MHUCATh MO-aHTIMHCKU. Eciy Bam CI0XHO MUcaTh MMEHAa Ha aHTJIMHCKOM
SI3bIKE, MOXKHO TIHCATh PYCCKHE CJIOBa aHTIMHCKUMH OykBamu. Hanmpumep, npoueaypy, pucyro-
IIyI0 KBaJpaT, MOKHO OOBSIBUTH TaK:

‘ void Square ( int x, int y, int a ); ‘

HUJIN TakK

‘ void Kvadrat ( int x, int y, int a ); ‘

e [lepen 3arojgoBKOM MpOLETYypbl HAJIO BCTABIATH HECKOJIBKO CTPOK C KOMMEHTapueM (31ech
MOKHO MHCaTh MO-pyCCKH). B KoMMeHTapuil 3amuchiBaeTcs camasi BakHas MHGOpMaLUs: 4YTO
03HAYAIOT MapaMeTpsl PYHKIMH, YTO OHA JeJIaeT, KaKoe 3HaYeHHe OHa BO3BpAIIAET, €e 0COOEH-
HOCTH.

e OpauHAKOBBIE OMEPAIlMU B PAa3HBIX YACTSAX MPOrpaMMbl OhOPMIIIOTCS B BUIE TIPOLEAYp U QyHK-
805054

e He pexomeHayercs aenaTh GyHKIUU JUTHHON Oojee 25-30 CTpOK, Tak KakK MPU STOM CTAHOBSITCS
CJIIOXHBIMU U 3armyTaHHbIMU. Eciin QyHKUMS moiyyaeTcs: AJIMHHOM, ee HaJo pa30ouTh Ha Oolee
MEJIKUE MPOIeTyPhl U PYHKIIUH.

e UYT0ObI OTAECTUTH OAHY YacTh (PYHKIMH OT JAPYrOd UCHONB3YIOT ITyCThle CTPOKU. KpynHbIi CMBbI-
CJIOBOM OJIOK (PYHKIIMM MOKHO BBIICIATH CTPOKOW 3HAKOB MUHYC B KOMMEHTApPHUSX.

[IpuBenem npumep odopmileHUs Ha TpuMepe (YHKIHH, KOTOpas PUCYeT Ha dKpaHe 3aKpalleHHBINA
poMO ¢ 3aJaHHBIMH TTapaMeTpaMu, €M BECh pOMO yMeIIaeTcsl Ha 3KpaH (IIpu ATOM pe3yabTaT (yHK-
UM paBeH 1) win Bo3Bpamiaer npu3Hak omuoku (uucio 0).

//**********************************************

// ROMB — pucoBaHme poMBa B BafaHHOM I[OSBULMKA

// (x,y) — KOOPpOMHATH LieHTpa poM6a -
// a, b — mmpmnra u BEICOTa poM6Ba

// color, colorFill — useTa I'paHMUb M BaJIUBKU

// BosBpamaeT 1, ecnmu onepauusi BenojJHeHa, um 0 ecmnu

// poM6 BHXOAMT 3a Npejfess SKpaHa
//**********************************************

3aroJjioBoOK

obpaboTtka
owmnbok

int Romb ( int x, int y, int a, int b, int color,
int colorFill ) —

if ( (x < a) || (x > 640-a) || (y <a) || (y > 480-b) )
return O;
J/———=———————— e KPYMHbIV 6J'IOKJ
setcolor ( color );
line ( x-a, y, x, y-b )~ line ( x-a, y, x, ytb )’
line ( xta, y, x, y-b ); line ( xta, y, x, yt+b );

setfillstyle ( SOLID FILL, colorFill ); >~

nycrasi CTpoka
floodfill ( x, y, color ); Yy s J

return 1;
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Omcmynbli

OTcTynBl HCTIONB3YIOTCS JUISI BBIICTICHUS CTPYKTYPHBIX OJIOKOB IIPOrpaMMsl (IPOLeyp, LIUKIIOB,
YCJIOBHBIX OrepaTopoB). OTCTYIBI MO3BOJISIOT JIETKO UCKATh JIMIIIHUE U HEIOCTAIOIINE CKOOKH, TTOHHU-
MaThb JIOTUKY pabOThl MPOTpaMMbl M HAXOAWTH B HEW ommOKu. [Ipu paccTaHOBKE OTCTYIOB PEKOMEH-
,I[yeTCH CO6J'IIO,Z[8.TB CJ'IGZ[YIOH_II/IC HpaBI/IJ'IaZ

e BenuuuHa otctyna paBHa 2 — 3 cUMBOJIA.
e Bce Teno mo60ii nmpoueaypsl 1 GyHKIIMH UMEET OJUH OTCTYII.

e J[OMOJTHUTENBbHBIM OTCTYIIOM BBIACIISIFOTCS
o teao nukiaoB for, while, do-while
O Teno ycioBHOro onepatopa if u G1oka else
O TeJo omeparopa MHOKECTBEHHOTO BbIOOpa switch
Bort npumep 3anucu nporpamMmbl ¢ OTCTYTIaMHU (3aIIUCh «JIECEHKOI»):

main ()
{
int a=1, b =4, i;
for (i=1l; i<2; i++)
{
if (a >b)

b=a+ 1i;

a=Db + i;
}
}

printf ( "%d %d\n", a, b );

}
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10. AHMMauus

Yto Takoe aHumaumna?

AHI/IMaI[I/Iﬂ — OTO OKHBJICHHC H306pa)I(eHI/I$I Ha 5KpaHC (OT aHTJIMICKOTO CJI0Ba animate — O)KI/IBJ'ISITB).
HpI/I 9TOM OOBEKThI ABWIKYTCH, BpalllatOTCA, CTAJIKUBAKOTCA, MCHAIOT q)OpMy U IOBECT U T.AO.

UroOsI caenaTh mporpammy ¢ 3ddekraMu aHUMaIH, HaJl0 PEIIUTh JBE 3a/1a4H:
e BHUTaTh OOBEKT TaK, YTOOBI OH MUTAJ KaK MOKHO MEHBIIIE
e 00ecreunTh yIpaBieHNE KJIaBUIIAMH UM MBIIIKOW BO BpeMsl IBUYKEHUS

B aToMm pasnene paccMaTpuBalOTCsl caMble MTPOCTHIE 33a4l ATOrO TUHAa. Bo Bcex mporpammax mpemy-
CMOTpEH BBIXOJ 10 KiaBuie Esc.

[BnxxeHne obbLEKTa

CocraBuM mporpaMmy, KOTOpasi MEPeABUTAET MO KpaHy KaKOH-TO OOBEKT (B
HallleM ClTydae — KBaJpar) OT JIEBOW TpaHUIIbI SKpaHa K mpaBoil. [Iporpamma 3akan-
9yuBaeT paboTy, KOrja 0ObEKT BBILIEN 3a MPAaHUIIBI SKpaHa WK Obljla HaXkKaTa KJIaBuU-
ma Esc.

lNpedeapumenbHbIl aHanu3

PaccmoTpuM 00BEKT, KOTOPBIA ABIKETCS MO dkpany. Ilycte 3t0 Oyner

(x, ) KBaJpar co cTtopoHoii 20 nukceseit. [Ipu IBIKEHUH KOOPIANHATHI BCEX €r0 TOYEK

. OynyT MeHAThCSA. UTOOBI CTPOUTH KBaApaT B JIFOOOM MecTe dKpaHa, Mbl BEIOEpEeM

€r0 JICBBII1 BEpXHUH yrojl B KadyecTBe 0a30BOH (ONMOPHOI) TOUYKH U 0003HAYUM €€

(PErIRZPI) I KoopauHAThl 3a (x,y). KoopauHaTsl mpoTHBONONIOKHOIO yriaa OydyT paBHBI
(x+20,y+20).

Teneps HamoO mpUIYMaTh crocod M300pa3uTh IBMXKEHUE TaK, YTOObI PUCYHOK HE MHTall, U Mpo-

rpamMma paboTajia OJUHAKOBO Ha BCEX KOMITBIOTEPAX HE3aBHCUMO OT M ObicTpoaedcTBus. s sToro

MPUMEHSIOT TAKOW aJITOPUTM:

1) pucyem ¢urypy Ha 3KpaHe;

2) nemaem HEOOIBITYIO 3aePKKy (00braHO 10-20 Mc);
3) crupaem Qurypy;

4) MeHseM ee KOOPIUHATHI;

5) mnepexomum k mary 1.

OTU JNeiCTBUS MOBTOPSIIOTCS 0 TeX IMOp, MOKa He OyJeT MojyyeHa KOMaH/a «3aKOHYHThH JIBU-
KeHHe» (B HallleM cilydae — Ha)kaTa KiaBuila Esc uimu oObeKT BbILIeN 3a IPaByIo PaHUIly SKpaHa).

[lycTh ABMXKEHHE TPEYroJIbHUKA MPOMCXOAUT Ha cuHeM (Qone. Toraga camblil ObICTPBINA U MPO-
CTOH c1oco0 CTepeTh ero — 3TO HApUCOBAThH €r0 K€, HO YepPHBIM 1[BeTOM. [lo3ToMy y100HO HammcaTh
MpoLEaypY, TapaMeTpaMu KOTOPOIl SIBJIIOTCS KOOPJAMHATBI X U Y, a Takke 1BeT color. Koraa mel
WCTIOJIBb3yEeM CHHHH IBET, GUTypa CTUPAETCS C SIKpaHa.

void Draw( int x, int y, int color )

{

setfillstyle ( 1, color ); // cnnownass sanmueka, useT color
bar ( x, y, x+20, y+20 ); // BanmuTHII NPSIMOYT'OJIBHMUK

}

OOpaTtuTe BHUMaHKE, YTO 3Ta MPOLEAYypa YMEET PUCOBATh U CTUPATh KBaAparT.
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Bce neiicTBusl, KOTOpbIE BXOJAT B aIrOPUTM, HAJIO BBIIOJHUTH MHOTO pa3, O3TOMY IPUMEHUM
nukia. KpoMe Toro, Mel 3apaHee He 3HaeM, CKOJIBKO pa3 JOJDKEH BBIIOJHUTBHCS ATOT LUK, IOITOMY
npuMeHseM HUKI while (LUK ¢ yCIIOBUEM).

VYcnoBre OKOHYaHUS LMKJIA — BBIXOJ (DUIYphl 3a TPaHMLbl SKpaHa WM Ha)KaTHe Ha KIIABULILY
Esc. Mb1 Oyznem ucronb3oBath okHO pazmepom 400 Ha 400 mukceneil. [Ipu 3ToM KoopanHaTa X MOXKET
MeHAThCs 0T 0 10 399, moATOMY Hy’KHOE HaM yCIIOBUE MPOJIOJIKEHUS LUK BBINIAJUT TaK:

x + 20 < 400
Korna 3T0 ycnoBue HapymaeTcs, KBaapar «yexajl» 3a FPaHHIly OKHAa U Hy>KHO 3aKOHYMTb BBIIIOJHEHHUE
IIPOrPaMMBI.

O6pabomka cobbimuli Knaguamypabl

Hano taxxke obecneunts Bbixoa no kiasuiie Esc. Ilpu 3ToM 00BEKT JOMKEH IBUIAaThCS U HENb3s
IPOCTO KJaTh HAXKATHS HA KJIABUIILY ¢ MOMOIIBI0 pyHKIMU getch. B 3Tom citydae ucnonb3yror cie-
JIYIOLIHMHI aJIrOPUTM:
1. TIpoBepsiem, HakaTa JIM Kakas-HUOYAb KJIaBUIIA; 3TO Aenaer GpyHkuus kbhit, koTopas Bo3-
BpaiaeT pe3yibrar 0 (OTBET «HET»), €Clii HUKaKas KJaBHUIlla HE Ha)KaTa, U HEHYJIEBOE 3Haye-
HUE, ecliM HaXaiau Jo0yro KiaBumly. B mporpamme mpoBepka BBINOJIHEHA € MOMOILBIO ycC-
JIOBHOT'O oIlepaTopa

if ( kbhit() ) { ... }
2. Ecnu knaBuima Haxkarta, TO
e OmpexensieM KOJI 3TOW KJIaBUIIH, BbI3bIBas QPyHKIMIO getch. Kop kiaBumm — 310 e Ho-

Mep B Tabnuiie cuMBOJIOB. Eciii Ha cuMBOIT oTBOAMTCS 1 OaliT maMsiTH, TO BCETO MOXKHO HC-
MOJIK30BaTh 256 pa3HbIX CUMBOJIOB U UX KOJIbI U3BMEHSAIOTCA B MHTEpBaJie oT 0 10 255.

e FEciu nonyueHHbI Ko paBeH koay kinaBuiiu Ese (27), To BBIXOIUM U3 LUK

Mg Toro, yToOB! YIPaBIIATh IPOrPaMMOiL ¢ TOMOLIBIO KJIaBUIII, HY>)KHO 3HaTh X KOJAbl. BoT HEkoTO-

pBIC U3 HUX
Esc 27
Enter 13
npoben 32

lpoepamma

[Tporpamma «B cOOpe» BBITTIAANUT TaK:

#include <conio.h>
#include <graphics.h>
void Draw ( int x, int y, int color )
{
setfillstyle ( 1, color ); // cnimomnass B3anueBka, uEeT color
bar ( x, y, x+20, y+20 ); // BanuTII OPSIMOYT'OJIBHUK
}
main ()
{
int x, y; // xoopauHaTH KBazpaTa
initwindow (400, 400) ; // OTKPHTE OKHO AN Tpadukm
setfillstyle(l, COLOR(0,0,255)); // cnnowHas BanuMBKa, CUHMUI LIBET
bar (0, 0, 399, 399); // BanuTs dou
x = 0; y = 240; // HauanbHIE KOOPAMHATH KBagpaTa
/* aHmMMamus */
closegraph() ; // BakKpHTE OKHO AN Tpadukm
}
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Ocrasnoce Uik J0MUcaTh OCHOBHOM OJIOK, KOTOPBI 0003HaYEH B MPOrpaMMe KOMMEHTapHEM

‘ /* aEmMamus */

B nem HYXHO OPraHn30BaTh LUKJI aHUMAlUH, KOTOpLIfI 3aKaH4YMBACTCA TOrJ4a, KOrja KBaapaTr KOCHYJI-
CdA I'paHUIL] OKHA UJIM HaXKaTa KilaByuIlla Esc.

while ( x + 20 < 400 ) // noka He KOCHYJICSI T'PaAHMIE OKHA
{
if ( kbhit() ) // ecnm HaxaTa KJjaBumuma. ..
if ( getch() == 27 ) break; // ecnm Esc, BHXOO M3 LMKJa
Draw ( x, y, COLOR(255,255,0) ); // pucyeM xenTsii KBamgpaT
delay ( 20 ); // cMoTpuMM Ha Hero (Bamepxka)
Draw ( x, y, COLOR(0,0,255) ); // cTupaem
X ++; // nepememaem
}

Hukn while BeImomHSETCS 10 TEX MOp, MOKa (UTypa HAXOAUTCS B Mpenenax sKkpaHa. Haxarue
Ha kinasuiry Esc o6pabateiBaercst BHyTpu 1ukia. CHavanza Mbl OnpeessieM, Haxkarta JId Kakas-HHUOy b
kiaBuina (¢ nmomomipio pynkiuu kbhit), 3atem onpenensiem ee ko (pyukiusi getch) u, eciu ox
paBeH kony kinasuiy Esc, BBIXOAMM U3 LHKIIA € IOMOLLBIO oneparopa break.

B ocHOBHOIf yacTu nuKia pucyeM (purypy ¢ momoIibio Npoueayphbl, 3aTeM JIeIaeM 3aepKKy Ha
20 mc, Bei3biBast pynkuuio delay c mapamerpom 20, u 3atem ctupaeM ¢urypy. [locie atoro n3mens-
€M KOOpJMHATY X U BO3BpalllaeMcsl K Hayally LIMKJIA.

Umo HoeeHbKkO20?

e YroOBI OnpeienuTh HaXKaTa JIM KaKas-HUOYAb KIIaBUINa, Hcroib3yercs pyHkius kbhit. Ona
Bo3Bpamaer 0, eciiu HUKaKas KJIaBUILA HE KJIABUILA, U HEHYJIEBOE 3HAUYEHUE, I OblIa HaXKaTa
KaKas-TO KJIaBHIIIA.

e Ecnu xiaBuia yxe ObUTa Ha)xarta, €€ KOJ MOKHO TOJTy4YuTh (0€3 JOMOTHUTEIHHOTO 0KUIaHUS)
¢ oMot pyHkuuu getch.

e Ur00BI crienaTh 33I€PXKKy Ha 3alaHHOE BpeMsl, HCIojb3yeTcs nporenypa delay. ITapamerpom
9TOH MPOIEYPHI SABISETCS BEIMUMHA 3aeP)KKH B MIJUTHCEKYHAAX. Eciii yMeHbIIaTh 3a1epKKy,
durypa Oyzaert aBUratbcs ObICTpee.

YHpaBneHMe KnaBuwlamMum-CTtpesikamMmum

lMpedeapumenbHbIlU aHanu3

[Tpunun paboTel TporpaMMbl OYEHBb MPOCTOM: MOTYYHUB KOJI KJIABUIIW, HAJO0 CABUHYTh OOBEKT B CO-
OTBETCTBYIOLIYIO cTOpOoHY. Eciu 0003Ha4nTh U3MEHEHHs] KOOPAMHAT GUTYpPhl X U y 3a 1 Iar nukia
qepe:a dx n dy, JJIA IBUXKCHHUSA B quHpeX HaHpaBJ’IeHI/IHX nonyqaeM:

JIBIKEHHE BICBO dx >0, dy =0
JIBU>KEHUE BIIPABO dx < 0, dy =0
JIBUOKEHUE BBEPX dx =0, dy < O
JIBIDKEHHUE BHU3 dx =0, dy >0

OTO 3HAYUT, YTO HAJO CIEJIaTh BHIOOP OJJHOIO U3 YEThIpEX BapUAHTOB B 3aBUCUMOCTH OT KOJIa HaXa-
TOW KJaBUIIU. /{7151 7TOr0 MOYXHO MCHOJIb30BaTh HECKOJIBKO YCIOBHBIX orepaTopoB if, HO CyliecTBy-
€T CIeHUalIbHBIN ornepaTtop switch, KOTOPBIN MO3BOJISAET JIETKO OPraHU30BaTh BHIOOP U3 HECKOJIBKHUX
BAapUaHTOB.
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switch

Eme omna mpobGiema cBsi3aHa ¢ T€M, YTO KJIABHIIW YIPABJICHHS KypCOpPOM (CTPEJIKH) — HE COBCEM
o0ObIuHble KiIaBuIK. OHU OTHOCATCS K rpymnne (PyHKIMOHAIBHBIX KJIABUII, Y KOTOPBIX HET KOJOB B
tabnuie cuMBoIoB. Kora HakaTa o/iHa U3 CHEIMalbHBIX KIIABHII, CUCTEMAa pearupyeT Ha Hee Kak Ha
2 HaXKaTus, MPUYEM JIJIsl IEPBOTO KOJ CHMBOJIA BCET/Ia PaBEH HYIIO, a JJII BTOPOTO MBI ITOJIYYHM CIIe-
[IUAJIBHBIN KOJ (TaK Ha3bIBAEMBIM CKaH-KOO, HOMEP KJIABHUIIM Ha KiaBUaType). Mbl OyaeM HCTOIb30-
BaTh YMPOIIECHHBIN MOAX0/I, KOTJ]a AaHATTU3UPYETCS TOJIBKO 3TOT BTOPOU KOJ:

BJIEBO 75 BBepX 72

BIIPaBO 77 BHM3 80
VY Takoro mpueMa €cTh €JMHCTBEHHBIN HEJOCTAaTOK: OOBEKT OYyJeT TakKe pearupoBaTh Ha HaKaTHe
KJIaBUII ¢ Kojamu 75, 77, 72 u 80 B TabiuIle CHMBOJIOB, TO €CTh Ha 3arjaBHBIC JIATUHCKHE OYKBHI K,
M,HuP.

lMpocmedwuu cny4au

CocTtaBUM MporpaMMy, IIPH BBITOJTHEHUH KOTOPOU Gurypa OyaeT ABUTaThCsl TOJIBKO TOTA, KO-
I/1a Mbl HA)KMEM Ha KJIaBUIIY-CTPEJKy. B 1ukiie Mbl cHauana pucyem Gurypy, *aeM HakaThs Ha Kia-
BUIILY M NIPUHUMAEM ee KoJ ¢ momoiupto ¢pyHkiuu getch. [locne storo ctupaem ¢urypy B TOM ke
MECTEC (HOKa HC NU3MCHUIINCH I(OOpI[I/IHaTBI) H, B 3aBUCUMOCTH OT 3TOI'0O KOA4, MCHACM KOOp,Z[I/IHaTBI
(GUrypsl Hy>)KHBIM 00pa30oM.

31ech ucnoab3yercs OeckoHeuHbIM MK while (1) . BriiiTu U3 HEro MOXHO TOJIBKO OJHUM
croco0oM — uepes oneparop break (10CpOYHBINH BBIXO/T U3 IIUKJIA).

while (1 ) // GeCKOHEeUHHNI LIMKII
{
Draw ( x, y, COLOR(255,255,0) ); // pucyem xBagpar
code = getch() ; // *xmeM HaxaTus KJaBMIIM
if ( code == 27 ) break; // ecnmn Esc, TO BHXOZ&
Draw ( x, y, COLOR(0,0,255) ); // cTupaeM kBagparT
switch ( code ) { // BHOBOP HanparBJIeHHUSs
case 75: x --; break; // BneBO
case 77: x ++; break; // BOpaeo
case 72: y --; break; // BBeEpx
case 80: y ++; // BHUS3
}
}

B oneparope switch 3HaueHUsT KOOPIUHAT MEHSFOTCS Ha €IUHHILY, XOTSI MOXKHO HCITOJIb30BaTh JIFO-
00if mar. B xoH1ie 00paboTKN Ka)K0r0 BapruaHTa HaJ0 CTaBUTh ornepaTop break, 4ToObI HE BHITION-
HSUTACH CTPOKH, CTOsIue Hioke. OOpaTuTe BHUMAaHUE, YTO IENYIO0 IepeMeHHYI0 code HYKHO 00bs-

BUTH B HA4ajie OCHOBHOW IIPOTPaMMBI.

HenpepbiesHoe dsuxeHue

Teneps paccMOTpuM 00JIe€ CIOKHBIN ClTydai, Korja oOBbeKT MPOI0JDKAET ABUKEHUE B BHIOpaH-
HOM HAIIPaBJICHUH Ja)K€ TOT/A, KOTJIa HM OJHHM KJIaBHIIA HE HakaTa, a MPH HAKATHU KIIABUIIIH-
CTPCJIKKU MCHACT HAIPAaBJICHUC. 3,[[60]: Haao0 HCIIOJb30BATbH NNCPECMCHHBIC dx u dy, KOTOPBIC 3aJ1at0T
HaIlTpaBJICHUC IBUKCHUS. CHauana MbI OmnpeaciIsICM, Ha)KaTa JIM KJIaBUIlla, a 3aTCM OIPCACIACM €C KO/,
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3aliChiBa€M €ro B IMEpeMeHHyi0 code, W 00padaThiBacM STO Ha)KaTWe C IOMOIIBIO OIepaTopa

switch.
dx = 1; dy = 0; // cHauama gBuUTraeTcst BIPABO
while ( 1 ) // BGeCKOHEeUHHNT LIMKJII

{

if ( kbhit() ) {

// ecmm HaxaTa KJaBuua

code = getch() ; // nonyumTke ee kox

if ( code == 27 ) break; // ecnm Esc, TO BHXOZX

switch ( code ) { // MBMEeHUTHL HamnparBJIeHUE ABMKEHUST
case 75: dx = -1; dy = 0; break;
case 77: dx = 1; dy = 0; break;
case 72: dx = 0; dy = -1; break;
case 80: dx = 0; dy = 1;
}

}

Draw ( x, y, COLOR(255,255,0) ); // pucyeM xBazpar

delay ( 10 ); // %xmem

Draw ( x, y, COLOR(0,0,255) ); // cTupaem

x += dx; // nBuraeM KBagpar
y += dy;

}
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11. Cny4yaunHble U nceBAocCny4YanHble Yucna

YTo Takoe criyyamHble yucna?

[TpencraBeTe cebOe cHer, majarImuid Ha 3eMirio. Jlomyctum, 9to Mbl choTorpadupoBad IpUpo-
Iy B KaKOH-TO MOMEeHT. CMOKeM JIM Mbl OTBETUTh Ha TaKOH BOIPOC: Ky/a TOYHO YIAJET CIICTyIoas
cHexknHKa? HaBpsig iu, MOTOMY YTO 3TO 3aBUCHUT OT MHOTHX MPHYMH — OT TOTO, Kakas CHEKHWHKa
Onmke K 3emiie, Kak MoayeT BeTep  T.1. MOXKHO CKa3aTh, YTO CHEIKUHKA YIAACT B CIyYAlHOE MeCmo,
TO €CTh B TAKOE MECTO, KOTOPOE HEJb3sl MPeJICKa3aTh 3apaHee.

st MopenupoBaHus CIy4yailHbIX MPOILECCOB (THUIA MAJACHUSI CHEXXUHOK, OPOYHOBCKOTO JIBUXKE-
HUSI MOJIEKYJI BEILIECTBA U T.II.) HA KOMIIBIOTEPAX MPUMEHSIOT cJAy4YaiiHble YHCIA.

CayuaiiHble YHCJa — 3TO Takas IOCJIEI0BATEbHOCTh YUCEN, B KOTOPOH HEBO3MOXKHO HAa3BaTh
CJIEAYIOIIEE YNCII0, 3Hasl CKOJIBKO YTOAHO MPEIbITyIINX.

HOJIy‘-II/ITI) CJIy‘-I&fIHBIG qucjla Ha KOMIIBIOTEPC AOCTATOYHO CJIOXKHO. I/IHOFI[a AJI1 3TOIr0 NPHUMCHAIOT
pa3InYHbIE MCTOYHHKH paauomyMmoB. OIHAKO MaTeMaTHKU NpUAyMaind Oojiee YHUBEPCaJIbHBIN U
yI0OHBIN CIOCO0 — MceBAOCYYaAHbIE YHCJIA.

IlceBaocayyaiiHbie Yncsa — 3TO MOCIEAOBATEIILHOCTD YHCEII, 00IaIaroIias CBOMCTBaMU, OJIM3KH-
MU K CBOMCTBaM CIIy4allHbIX YMCEJ, B KOTOPOM KaXK/10€ CIEAYIOIIEE YUCIO BBIUUCIIAECTCS HA OCHOBE
MPEIbIIYIINX IO HEKOTOPO MaTeMaTHIeCKOi (hopMyIie.

Takum oOpa3zoM, 3Ta MOCIIEIOBATEILHOCTh BEJET Ce0s TaK K€, KaK U MOCIEA0BATEIIbHOCTD CITyYalHbIX
YHcell, XOTs, 3Hasi JOpMYJTy, Ml MOXKEM MOJIYUYUTh CIEAYIOIIEe YUCIIO B MTOCIIE0BATEILHOCTH.

PacnpepneneHue criy4yamHbIX Yncen

OOBIYHO HUCTIONB3YIOT NICEBAOCTYYaiiHbIe Yuciia (anee JUisl KpaTKOCTU Mbl HAa3bIBa€M HX MPOCTO
CIIy4ailHbIMU), HaXOJSIIHeCsS B HEKOTOPOM HHTepBasie. Hampumep, mpencrtaBum cede, 4TO CHEKUHKU
[aJal0T HE Ha BCIO IIOBEPXHOCTb 3€MJIM, @ Ha OTpe30K ocu OX or a 10 b. IIpu 3ToM 0O4eHb BaKHO
3HATh HEKOTOPHIE OOIIME CBOMCTBA ATOW MOCIEI0BaTeIbHOCTH. Ecu moHa0M0AaTh 32 CHeXKUHKAMU B
0E3BETPEHHYIO MOTOJTy, TO CJIOW CHETa BO BCEX MECTax OyAeT MPUMEPHO OJMHAKOBBIHA, a IPU BETPE —
passbii. [Ipo ciydaliHble 4uCiIa B IEPBOM CIydae rOBOPST, YTO OHU UMEIOT PABHOMEpPHOE pacrpese-
JICHHe, a BO BTOPOM CJIy4ae — HEPaABHOMEPHOe.

paBHOMEpHOE
pacnpezesieHue

HEPaBHOMEPHOE
pacropeneaeHue

a b
BonpmMHCTBO cTaHIAPTHBIX AATYUKOB MCEBAOCTYYAHBIX Yncen (TO eCTh GOpMYII, IO KOTOPHIM OHH
BBIUHCIISIIOTCS) 1al0T PABHOMEPHOE pacIipe/iesieHue B HEKOTOPOM UHTEPBAJIE.

[TockonbKy ciyyaiiHble 4Kclia B KOMIIBIOTEPE BBIYUCISIOTCS MO (opmysie, TO AJsl TOro, YTOObI

IMMOBTOPUTHL B TOYHOCTHU KaKYIO—HI/I6y,HL cnyqaﬁHon MocJICA0BATCIIBHOCTE JOCTATOYHO IIPOCTO B3ATh TO
K€ CaMO€ Ha4YaJIbHOC 3HAYCHUC.
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PYHKUUN ana paboTbl CO Cny4YanHbIMM YUCNaMU

B s3pike Cu cymiecTBYIOT cieayrone QyHKIUU I pabOThI CO CIIyYalHBIMU YHCIaMU (MX
OTIMCaHUE HaXOJUTCS B 3aroyioBOYHOM (aitie stdlib.h — 3T0 3HAYUT, 4TO €ro HEOOXOIUMO TIOJI-
KJII0YaTh B HaYaje MporpaMMmbl):

MOJIYyUUTb cnyqaﬁHoe [eJI0C YHCIO B MHTCPBAJIC OT 0 a0

= d ;
n rand() RAND MAX (310 oueHb O0ibIIoe 1e10€e uncio — 32767)

YCTaHOBUTh HAYAJIIBHOE 3HAYCHUE CIYyYAMHOM IOCIENOBA-

srand (m );
TEJIbHOCTH, PABHOE M

Cny4yauHble Yyucna B 3agaHHOM UHTepBarne

Jlns mpakTUYecKux 3aAad Hajo IOJIydaTh CIydalHBIE YMCIa B 3aJaHHOM uHTepBase [a,b]. Ecimu
MHTEpBaJI HAYMHAETCS ¢ HyJs (@=0), MOKHO HCIIOJIb30BaTh CBOWCTBO ONEPAIlMM B3ATHUS OCTAaTKa OT
JIeNICHHsI: OCTaTOK OT JIeJICHUs Yuclia Ha HeKoTopoe N Bcerza 0oJbllie WK paBeH HyJIsd, HO MeHblIe N,
TO €CTh HaXOAUTHCS B uHTepBajie [0,N-1]. MoxxHO HanKucaTh TaKyto (QyHKIHIO
int random ( int N )

{

return rand() % N; // cnyuaitHoe umcio B mHTepBane [0,N-1]
}
C ee nomoIbio (BBI3bIBAasl €€ MHOTO pa3 MOJAPSI) MOKHO IOJIy4aTh MOCIEI0BATEIbHOCTD CITyYalHBIX
yrcen B uaTepBaie [0,N-1] ¢ paBHOMEPHBIM PACIIPEICIICHUEM.
Teneps mombITaeMCs UCIIONB30BATh 3Ty (QYHKIMIO 171 MHTEepBana [a,b]. OueBuano, uto ¢op-
MyJa

k = random(N) + a;

JIaeT MOCIEN0BAaTEIbHOCTh B UHTEpBAIE [a,a+N-1]. [lockoiibKy HaM HY>KHO IMOJYYHUTh UHTEPBAI
[a,b], cpa3y umeeM b=a+N-1, orkyaa N=b-a+1. [losTomy

st momydeHust Ciy4aHbIX LEJIBIX YHCEN C PABHOMEPHBIM paclpeiesieHueM B UHTepBaie [a,b]
HAJI0 UCIIOJIB30BATh (POPMYITY

k = random(b-a+l) + a;

bonee cnoHBIM OKa3bIBaeTCs BOIPOC O CIyYaiHBIX BEIIECTBEHHBIX 4Hciax. Ecnu pasnenuTsb
pe3ynbTar ¢pyHkiuu rand () Ha RAND MAX:

x = (float) rand() / RAND_ MAX;

MBI MOJIYYHMM ClIydaiiHO€ BELIECTBEHHOE 4uciio B uHTepBaie [0,1) (mpu 3TOM Hajo He 3a0bITh MPU-
BECTH OJIHO U3 3THX YMCEJI K BEIECTBEHHOMY THUILy, HHAUe JIeJIEHNE OJJHOI0 LIeJI0ro YKucia Ha Ooibliee
LeJI0e YUCI0 OyIeT BCerza 1aBaTh HOJIb).

Jnuna unTepBana [0,1) Tako# mocieaoBaTeIbHOCTH paBHA 1, a HAM Ha/O MOJYYUTh UHTEp-
BaJl IIMHON b-a. Eciu Tenepb 3TO 4MCI0 YMHOXKUTh Ha b-a U 700aBUTh K pe3yjbTaTy a, MbI MOJY-
YyaeM Kak pa3 Hy KHbII HHTepBaJl.

J1Jis1 TIOJTydeHUs CITy4aliHbIX BEIICCTBEHHBIX YMCENl C PABHOMEPHBIM PACIIPEICIICHUEM B HHTEPBAJIC
[a,b) Hamo ucronb3oBathk Gopmymy
x = rand()*(b-a) /RAND MAX + a;

J10 5TOr0 MOMEHTa MbI TOBOPWIX TOJIBKO O IOJYYEHUH CIIyYalHBIX YKMCEJI C PABHOMEPHBIM pac-
npeneneHreM. Kak xe momyuutbh HepaBHOMepHoe? Ha 3TOT Bompoc mareMaruka OTBEYaeT TaK: U3
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PaBHOMEPHOTO pachpeiesICHUsI MOXKHO TOJy4YUTh HEPABHOMEPHOE, TPUMEHUB K 3THM JaHHBIM HEKO-
TOPYIO0 MaTeMaTH4YecKylo onepanuto. Hampumep, 4ToObl OCHOBHAS 4acTh YMCEN HAXOAWUJAach B cepe-
JIUHE WHTEpBasia, MOKHO OpaTh cpeqHee apu(pMETHUECKOe HECKOJIbKUX MOCIeAOBATEIbHBIX CITyYaii-
HBIX YUCEJ C PABHOMEPHBIM PaCIIpPECICHUEM.

CHer Ha 3KpaHe

IIpuBeneHHas HuKe Iporpamma I'€HEepUpyeT CilydaiHOe 3HadyeHHe x B uHTepBase [0,399],
ClIy4daiHOe 3HadeHue y B uHTepBaie [0,299] u mposepseT LBET TOYKM C KOOpAMHATaAMU (X,y).
Ecnu ata TOukKa yepHasi, TO €€ [[BET YCTaHABIMBACTCS CIy4alHbIH, a eciii HeT — 4epHbli. CirydaliHbIi
IIBET CTPOUTCS C MOMOIIBIO cTaHmapTHOW (GyHKImu COLOR u3 kpacHoi (R), 3e1eHoi (G) u cuHei (B)
COCTABJISIIOLINX, KOTOPBIC BBIOMPAIOTCS CIydaiiHo B uHTepBaie [0,255].

#include <graphics.h>

#include <conio.h>

#include <stdlib.h>

int random (int N) { return rand() % N; } // byuxumums
main ()

{

int x, y, R, G, B;

initwindow (500, 500) ;

while ( ! kbhit () ) { // moka He HaxaTa KJiaBmia
x = random(400) ; // ciyuarHile KOOPIAMHATE
y = random(300) ;
R = random(256) ; // cnyuanmsm user (R,G,B)
G = random(256) ;
B = random(256) ;
if ( getpixel(x,y) '= 0 ) // ecmy Touka He UYEpPHOTO LBeTa
putpixel ( x, y, 0 ); // memaeM ee uepHOM
else // wmuaue. ..
putpixel ( x, y, COLOR(R,G,B) ); // crmyuaiumii user
}
getch() ;
closegraph() ;

}

Umo HoeeHbKkO20?

® I ONpEeNeNieHHs] TOTO, OblIa JIM Ha)kaTa Kakas-HUOYAb KIIABHUINIA, HCIIOJIB3YyeTcs (PyHKIUS
kbhit, koropas Bo3Bpamaer 0, eciiv KjiaBuIlla He OblJIa Ha)KaTa, U HEHYJICBOE 3HaYEHUE, €CIIN
Hakata y00as kinaBumia. i Toro, 4yToObl ONpPENeNUTh KOJA ATOM KJIAaBHILIM, HAJIO BHI3BATH
bynkiuio getch. Takum o0pa3om, UK «II0Ka HE Ha)KaTa KJIaBHILA» MOXET BBITIIAIETh TaK:

while ( ! kbhit() ) { ... }

® IS TOTO, YTOOBI MOJTyYUTh TEKYIIUH [IBET TOUKH, UCHIOIb3YyeTcsl QyHKIMA getpixel.
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