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NMpeaucnosune

JlaHHBIE METOAMYECKUE YKa3aHUs NpeIHa3HAYeHBI 1 cTyAeHToB Kadeapsl Y5 (CYII)
oOyyaromuxcs Ha 3-M ceMecTpe M M3Yy4aloluX AUCUUIUIMHY “ OCHOBBI IPOrpaMMHUpPOBaHUS™ -
I'VUAML. Jlnsa BeionHEHUS 1a00paTOPHBIX padoOT MO Kypcy HEOOXOAMM OMpeeeHHBIA Ha0op
0a30BbIX 3HAHUN U YMEHHUH, HO, K COXKAJIEHUIO, HE BCE CTYAECHTHl UMM 00Jalal0T, XOTS s Haje-
10Ch, 4TO JUIsl OOJIBIIIMHCTBA CTYIEHTOB B 3TOM IOCOOMM HE OyIeT MHOIO HOBBIX cBejeHuil. C
JPYroii CTOPOHBI S HA/ICIOCh, YTO YACTH CTYJACHTOB JaHHas MH(popMaius OyaeT, HECOMHEHHO,
MI0JIE3HA U OHM C ycIeXoM OyayT MCHOJIb30BaTh JaHHBIA MaTepUal JJs BBIIOJIHEHHS U 3allUThI
1abopaTopHbIX paboT Kypca.

B nanHoM nocobuu 51 Oyny U3narath TOJIBKO CaMble BaKHbIE M HEOOXOMMbIE MaTEpUaIIbI
pas3zaenos, a JUIsl IETaJIbHOIO 3HAKOMCTBA C IPEIMETOM YUTANTE pEKOMEHIOBAHHYIO JTUTEPATYPY,
OPHEHTUPYSCh HA T€ CTPAHUIIbI, KOTOPbIE YKa3aHbI B CChUIKAX.

B oTnenpHBIX ciaydasx, HApUMeEp CIPaBOK O MporpaMMax, s He Oyay MepeBOAMTH IMosiC-
HUTEIbHYI0 MH()OPMALMIO, pacCUNThIBAs HAa TO, YTO CTYIEHTHI 2-TO Kypca CMOTYT CaMOCTOS-
TEJIGHO TIEPEBECTH U TMOHATH TEKCT Ha aHTJIMICKOM SI3bIKE B MPEJAMETHON 00JIaCTH MpOrpaMMu-
poBanus. Te, KkTo OyAyT UCHBITHIBATh 3aTPYAHEHUS B 3TOM, CMOTYT OOpaTUTBHCS K PEKOMEH]0-
BaHHOH JIUTEpaType, a, B JIUIIEM CIIydae, IOTPEHUPOBATHCS B IIEPEBOJIE.

Jlnis TeKCTa mporpamMM U IOKyMEHTAJIbHBIX CIIPABOK O HUX, IOJYYEHHBIX aBTOMATUUYECKH,
C Lenblo Oosiee JETKOTO OPUEHTUPOBAHHS B MaTepuase s CIeAyIImuM o0pa3oM Oyny HBETOM
(oHa TeKCTa BBIJIENATh €ro (pparMeHThI:

Pabota B pesxxume koMaHIHO#M cTpoku (PoH cepbli, a TEKCT YepHBIH):

> DIR
BcraBka TekcTa nporpaMm (CBETIIO - Today0oi) OyaeT mpeacTaBisTcs TU00 Tak:
For (int i = 0 ; i <= MAX; i++)

{

Sum = Sum + i;

}

WNnm xak B cucreme nporpammupsanus MS VS:

int num;

fscanf( pF , "%s%s%d" , bufl,buf2, &num); //BBoa (popmaTMpoBaHHbIX AaHHbIX - pa3a.npoben
BcTaBka cnpaBok M MOACKA30K, MOJYYESHHBIX aBTOMATHUECKH (JKENTBIM) WU U3 JIOKY-

MEHTaIIuu 6y;[eT NPEACTABIATCSA TaK:
while ( expression )
statement

@dopmann30BaHHbIE OMMCAHUSA SI3bIKA U CHHTAKCHUYECKUE MpaBuia OyaeM 3aluchiBaTh 3¢-
JICHBIM IIBETOM:

<JleBasl 4acTh BBIPA’KeHHS NMPHUCBAMBAHUA> = <mpaBasi 4acThb BbIPa:KeHUs MPH-
CBAaUBAHUI>;

Ecnu B TekcTe BcTpeuaercs ClOBO, KOTOPOE MOAYEPKHYTO, TO 3TO 03HAYAET, UTO JAETC
OIMPCACIICHUEC BAXXHOI'O IMMOHATHUA W 3TO IMOHATHUEC, CKOPEC BCCIro, BCTPEUYACTCA B JAHHOM TCKCTC
HepBbH‘/Jl pas. KpOMe TOTr0, MOJYCPKUBAHUC B TCKCTC UCIIOJIB3YCTCA AJIA BBITCIICHHUA TCPMUHOB, HA
KOTOpBIE B JaHHBIA MOMEHT HY>KHO 00paTuTh ocoboe BHUMaHue. Hampumep:

[Iporpamma — 3T0 ynopsiJou€HHAasi COBOKYIHOCTb ONIEPATOPOB ... WU

MBI paccoTpum B 3TOM paszjesie MepeMEHHbIC TUIA YKa3aTelb ...

@®parMeHTbl UCXOJHOIO TEKCTa, BKJIIOUaeMbI€ B IPOrPaMMbI, s ,0yyT BBLAEIATHCS IBE-
ToM HIpudTa npeacrasneHus nporpammsl B MS VS. Hanpumep, BcTaBka 3aroioBo4Horo (aiina:
#include <stdio.h>
BreiBoj1 pe3ynbTaTa B KOHCOJIBHOE OKHO, KOTOPBIA (POPMUPYETCS MPOrpamMMont, Oyay mo-
MeuyaTh KOPHUYHEBBIM IIBETOM M YCTaHABIMBATH HEMpOMOpIHOHa bHbIA mpudt Courier New
unu Tamona. Hanpumep:
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BeeauTe iVal: 10

Tak kak JnaHHBIC pa3padaThIBAcTCs OINEPATHBHO HA OCHOBE IOXKEIAHUS CTYICHTOB H
HaXOOUTCs ceryac B craanu HpOpa6OTKI/I, TO HCKOTOPKBIC €T0 pa3aciibl MOT'YT OBITH CIIC HC Hallu-
canbl. OHM MOSBATCS B HY)XKHBI MOMEHT, KOTJJa CTYJEHTHI JOJDKHBI MPUCTYIMUTh K KOHKPETHOM
nabopartopHoit padote. [lo mepe Hanucanus, s Ha caifTe Oyay OOHOBISATH JAHHBIN JTOKYMEHT, O
yeMm Oyny HHQOPMHUPOBATH CTYACHTOB.
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1. O6wme Tped6oBaHusA K JIP no kypcy OIl

Bremonaenue nukna JIP mo TTKII sBisieTcst 00s3aTeIbHBIM 17151 TIOJTyYEHHUS 3a4eTa M JK-
3aMeHa 1o kypcy. B mepeuens JIP mo kypcy Bxomst: ocHoBHbie JIP (1-8) u xomiuiekcHas JIP.
Beimonaenne ocHoBHBIX JIP 1 komruiekcHoi JIP siBisieTcs 00s3aTennbHBIM. B paMkax oTaeabHbIX
JIP MoTyT OBITH BBIICNICHBI JIOTIOJHUTEILHBIC TPEOOBAHUS, CAMOCTOSTEIILHOE BBIMOJTHECHHE KO-
TOPBIX MO3BOJISIET CTYJIEHTY PACCUMTHIBATh Ha OTIIMYHYIO OTMETKY IO pe3ylibTaTaM CEeMECTpa.
OkoHuaTenpbHasi OTMETKA MO JUCLUIUIMHE OMpeeNsieTcs: pe3ylibrataMu BhinoiaHeHus JIP, pe-
3y/lbTaTaMu PEUTUHTOB U KOHTPOJIBHBIX PaboT, OTBETAMH Ha HK3aMEHE.

1.1. MoaroToBKa K BbinonHeHuro JIP no OI

CryneHTsl 00s13aHBI MTPEIBAPUTENBHO MOATOTOBUTHCA K BblNoNHeHUIo JIP 1o nayana JIP B
qUcIieHOM 3aite. [{iist 3Toro Heo6XoAMMO ¢ caifTa TUCHUILTMHBI CKadyaTh METOJUYECKHUE yKa3a-
Hus 1o JIP u mabnon ordera no nanHoi JIP. IIpountats Teoperndeckuit pazaen JIP (“OcHos-
Hble noHATHS ). [lo3HakomuThest ¢ nopsiakoM BeinoiHenust JIP. [IpenoxaBarens, Beaymuii JIP,
UMeeT IPAaBO HE JOIYCKaTb K BBINOJHEHUIO JIP CTyneHTOB, KOTOpBIE HE MOATOTOBUIIUCH K €€
BBINOJIHEHUIO. JKenaTelbHO NOArOTOBUTD U 3allOJIHUTH AJi ces 1m1absioH otyera o JIP.

1.2. BbinonHeHwue JIP no OI1

Beimonnenne JIP ocHOBaHO Ha TIPENIOKEHHOM Topszike 1o maram. st 6osee riy0oKo-
ro MOHUMAaHUs OTAEJBHBIX LIaroB, IOCIE CO31aHUs MIPOECKTA, MOKHO CKOIIMPOBATH IPUMEPHI UX
TEOPETUYECKOI0 pa3jiesia U MPOBEPUTh UX B CBOEM IpoekTe. OOs3aTeIbHBIM SBISETCS UCIOIb-
30BaHMUE OTIaJ4MKa Ipu BbiosHeHUM U 3amute JIP. Ilocne 3aBepuenus JIP ctyneHT nomkeH
IPOIEMOHCTPUPOBATh PAOOTAIOILYI0 MIPOrpaMMy IpenojaBaTelo, O 4eM TOT 00s3aH clenaTh
oTMeTKy >KypHaise JIP. [Ipu nemoHCcTpanyu nporpaMmsl IIPENoAaBaTeNlb MOKET 331aTh BOIIPOCHI
110 €€ IOCTPOCHHUIO U OTIIAJIKH, a TAK)KE KOHTPOJIbHBIE BOnpockl JIP.

1.3. OdopmnenHune otyeta no JIP no Ol

[Tocne 3aBepuienus BeimoaHeHus JIP, a emie mydie B mporecce ee BBINOJHEHUS B COOT-
BeTCTBUU ¢ TpeboBanmsamMu MY nanuoit JIP momken OviTh odopmiieH otuet mo JIP, koTopsrit
JI0JbKEH ObITh pacniedatad. OTueT 10JKeH ObITh IpeCTaBieH i 3auThl JIP.

1.4. KoHTponbHble Bonpockl no JIP no Ol

B mpouecce Bemonnenus JIP (1) cTyneHTs! OKHBI HAYYUTHCS OTBEYATh HA KOHTPOJIb-
HbIe BOIpockl o gaHHOM JIP. OTBeThl MOT'YT OBbITh MOTYYEHbI: U3 TEOPETUUECKON YacTu padoThl,
HKCHEPUMEHTAIIBHO B IMPOLIECCE OTIAAKH IPOrPaMMBbl M U3 JIUTEPATYPHI (JIOKyMEHTAIIUN).

1.5. 3awwmTa JIP no Ol

3ammra JIP MokeT OBbITh BBIIIOJHEHA HA CIEAYIOIIEM 3aHSATHH B ayJUTOPUU WU B CIIe-
LHAIBHOE BpeMsi, Ha3HAYEHHOE MpernoaaBaTeneM, nposoisamum JIP o kypey. st momycka k
3amure B kypHasie JIP qomkHa CTOATh OTMETKA 00 YCTEIIHON JeMOHCTpAIMK porpaMmel. s
3aIUTHI J0JKEH OBbITh IIPEJCTABIIECH NPABHIBHO OPOPMIICHHBIN OTYET U YCTHBIE OTBETHI HA KOH-
TpoJibHBIE Bonpockl faHHo# JIP. Ilpu 3amuTe Hy>KHO OBITH TOTOBBIM BBIIOJIHUTH IEMOHCTPALIUIO
IPOrpaMMbl, €CJIM 10 KaKUM JH00 MPUUMHAM OHA He OblIa IPOJEMOHCTPUPOBaHA B JUCILICHHOM
3aie.
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1.6. JononHuTenbHble TpeboBaHusA K JIP

Ecnu pabGora Obula BBINOJHEHA C JONOJIHUTEIBHBIMU TPEOOBAHUSAMHU, TO Ha TUTYJIBHOM
JMCTE OTYETa JOJHKHO OBITh 3TO OTMEYEHO, JI0JKHA OBITH MOCTaBJIEHA OTMETKa B >xypHaie JIP.
CaMmocTosITEIbHOE BBIIIOJHEHHUE JONOJHUTEIBHBIX TPEOOBAaHUM CIIOCOOCTBYET MOBBIIIEHUIO UTO-
TOBOM OTMETKM Ha dK3aMeHe. Ecian caMocToATenbHO BBIOJIHEHBI Bee JononHuTenbHbie JIP (9-
11), To cTyaeHT BIpaBe pacCUUTHIBATH HA OTIUYHYIO OTMETKY, [P CBOEBPEMEHHOM BBIIIOJIHE-
HUHU JPYrUX 3aJaHuil 110 KypCy.

1.7. Cpoku BbinonHeHus JIP no Ol

B cpennem kaxnyro Henelno, HauMHasi CO BTOPOM, CTYJIEHT JIOJKEH BBIIIOJIHUTD U 3alU-
tuTh 0HYy JIP 1o xypcy ITKIII.

1.8. OtpaboTka JIP no OIl

[Tpu HeBbinonHeHuu JIP B cpok Mo yBaKUTEIbHBIM MIPUUMHAM, CTYJEHTHI MOTYT OTpabo-
TaTh JIP B TeueHUM cemecTpa B paMKax IPYrux 3aHATHM B JUCIIICHHBIX 3aJIaX 0 JUCLHUILIMHE
[IKII. ITpy MHOTOKpaTHOM HEBBINOJHEHUH B CpOK JIP, BKiIrO4as U MX 3alIUTy, OTMETKH Ha JK-
3aMeHe OyJIyT CHUXKAThCS.

1.9. KomnnekcHas JIP no Ol n ee 3awuTta

Kommnekcnas naboparopHast paborta (KJIP) BbIMONHAETCS CaMOCTOSATENBHO 10 MHIUBH-
NyaqbHOMY 3a7aHuio. Ee BbIIOMHEHHE BKIIOYAET: Pa3pabOTKy CUCTEMBbI KJIACCOB (KOHTEHHEP U
AJIEMEHTHBIN KJ1acc), pa3paboTKy MPOrpaMMbl TECTOBOTO MPUMEpa, UCIONIB3YIONICH CO3IaHHYIO
cucteMy kiaccoB. Pa3paGoTky KOMIUIEKTa JOKYMEHTAIlMM Ha cuUcTeMy kiaccoB. IIpoBeneHue
MPUEMHO-C/IATOYHBIX HCIBITAHUNA MPOTPAMMHOTO MPOJIYKTa — CUCTEMBI KiaccoB. PaboTa BEI-
MOJIHSCTCS WHAWBUIYaJIbHO TI0JI PYKOBOJACTBOM TpernojaBareiis, npooasmero JIP. JIP 12-15
3aKITIOYAI0TCS B pa3paboTke u mpoBepke nokymentanuu mo KJIP. Paspaborka nmporpamm KJIP
BBIMOJTHSIETCS CTYJCHTAMH TaK)Ke B PAMKax 4acOB CaMOCTOSITENIbHOM paboThl. 3aBepIiaeTcs Bbl-
nonHenue KJIP mpoBeneHnemM npueMHO-CATOYHBIX MCTIBITAHUNA MPU MPEIOCTABICHUN MOJHOTO
KOMIUIEKTa JOKyMEHTAIlUU Ha IPOTrPaMMY.
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2. JluHelHble BbIYUCNEHNA B NporpaMMUpoBaHum

2.1. JInneiiHble BLIYMCJIUTEIbHbIE TPOIECCHI.

JluneliHple MPOTrpaMMbl COCTOSIT M3 TMOCJIEOBATEILHOCTH ONEPATOPOB BBOJIA-BBIBOJA U
OIIepaTOpPOB MPHCBAaUBaHUS, KOTOPbIE BHIMOJIHSIIOTCS B TOM MOPSJAKE, B KAKOM OHHU 3aMUCaHbI.
Texct nporpammer Ha CH MoskeT OBITH pa3/iesieH Ha HECKOJIBKO MCXOAHBIX (ailyioB (B MPOEKTE),
KaXIbIH M3 KOTOPBIX MPEACTaBIseT cOO0i TeKCTOBBIN (ailn, cogepx aimuii 1100 BCIO MPOrpam-
My, 1100 ee yacTh. [Ipy KOMNUISALIMU MCXOTHOW MPOTPAMMbl KaKIbI M3 €€ COCTaBJISIOIINX
(haii;IoB KOMIUITUPYETCST OTACNIBHO, a 3aTEM CBS3BIBACTCS KOMIIOHOBIIMKOM C IpyruMu (Qaiina-
mu. OtnensHbIe (AIBl MOXXHO OOBEIUHUTH B OJUH MOCPEACTBOM TUPEKTUBHI MPEIPoIeccopa
include. Muoraa yno6HO B oxHOM (haiisie pa3MeraTh MepeMEHHBIC, a B IPYTruX (aiiax HCroib-
30BaTh 3TU MEPEMEHHBIC ITyTeM UX 00bsaBIeHHA. Kaxkaas mporpaMmma COIAEpKHT IIIaBHYIO (YyHK-
o Main. Eciu mporpaMma apryMeHTOB KOMaHIHOW CTPOKH HE COAEPIKHUT, TO (PyHKIHIO Main
MOXHO OOBSIBUTH O€3 IMapaMeTpoB.

2.2. Ilpumep npocTeiiineii mporpamMmmsl Ha si3bike CHU.

[Ipumep npocreiimeii nporpamMmsl Ha sa3bike CU npuBenen Huxe. B ctpokax — KOMMeH-
TapusxX, MOMEUYEHHBIX ciemamMu («//») NaHbl NOSACHEHUs IS KaXJI0M CTpOKU mporpammsl. Jliis
BBITNIOJTHEHUSI 3TOM MpOrpamMmbl €€ HE0OXOIUMO CTaBUTh B IVIaBHBIN MOJYJIb IPOEKTA.

#include <stdio.h>

void main (void)

{
printf ("HELLO!!!\n") ;

getchar() ;

JlanHast mporpaMmMa BBIBOAUTH Ha 9KpaH KoMaHAHOU cTpoku Tekct - "HELLO!!!", nepe-
BOJIUT CTPOKY M OKHJIaeT Ha)kaTHsl JII00OH KIaBUILM Ha KiaBuatype. [locie 3Toro ona 3aBepiua-
eT paboTy.

2.3. [IporpaMMHbIe IPOEKTHI B cUcTeMax nmporpammvupoBanus Ha CHU.

Jiist mpoheccroHaIbHOTO TPOTPaMMHUPOBAHUS B CHCTEMaX MPOTPaMMHUPOBAHHUS CO3/1aeT-
Csl TIPOEKT, COAEPIKAIIUNA MCXOJIHbIE MOIYIH (TEKCTOBBIE (paiiyibl) mporpaMmbl. MoIylId MOTYT
OBITH ABYX BHJIOB: ITporpaMMHBbIe ((hailyibl IMEIOT pacupeHus *.cpp Wiu *.C) M 3aroJIOBOYHBIC
(daiinbl umeroT pacmupenus *.hpp wnu *.h). [lpn KOMIUISAIMKA ¥ KOMIIOHOBKE MTPOEKTa HCIIOJb-
3YIOTCSl €IMHBIC HACTPOUKH i Bcex momaynert (1). KommunupyroTes TObKO T€ MOJYJH, KOTO-
pBIe C TPEABIAYIIeH KOMIUWISIIINA U3MEHSUTUCH (2). DTO MO3BOJSET SKOHOMHUTH BPEMsI Ha HOBOE
moctpoeHre mpoekta (coopky -build). BakHbIM CBOHCTBOM MPOEKTOB SBISETCS TO, YTO
HACTPOMKHU, CACNAaHHBIC OAWH pa3 JJIsl 3TOTO MPOEKTa COXPAHSIOTCS ISl CIEAYIONIUX 3aIyCKOB
npoekta(3). udpamu B KOHIIE MpENIOKEHUI TTOMEUCHBI TJIABHBIE CBOMCTBA U MPEHUMYIIECTBA
MPOrpPaMMHBIX TIPOEKTOB. Kpome Toro, otMedy, 94TO IPOEKTHI MOTYT OBITh Pa3HbIX THIOB: KOH-
COJIbHBIC MPOEKTHI, PoeKThl st Windows — npunoxenuii, WEB — npoextsl st UHTepHeT, u
MHOTHE Jpyrue. Mbl OyleM HCIONIb30BaTh KOHCOJBHBIE MPOEKTHI JJII M3YyYCHHsS] OCHOB IPO-
rpaMMUPOBAHHUS.
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2.4. Co3gaHue KOHCOIbHOr0 nmporpammuoro npoexkra B CII na CH.

Jlnist co3maHusi KOHCOIBHOTO MPOEKTa HEOOXOTUMO:

— 3amycTuTh cucteMy nporpammupoBanus VS 2005/8/10/12;

— B wmenro “File” BbiOpath nyHKT “New” W B MOAMEHIO BBIOpaTh MO3ULIHUIO
“Project...”;

— B cmomcke “Project types” BeiOpath “Visual C++/Win32”, a B crnmcke “Tem-
plates” BeiOpaTh “Win32 Console Application”;

— B none “Name” BBectu: LAB1 XDD (rae X — Homep rpymmbl, a DD — HOMep
BapHaHTa 10 JKypHAIy TPYIILI TEKyIIero cemectpa. Hampumep, 1uist cTyaeHTa
rpymnmbel MY 5-31 ¢ Bapuantom 5 — BBeiem — LAB1 15). Jlanee naxats “OK”;

— B HOBOM OKHe MacTepa npoekToB HaxaTh “Next”. IIpoBepuTb HACTPOUKH MPO-
exrta: “Application Type” nomxuo OwiTh — “Console Application”, “Additional
option” -> “Empty Project” momken ObITh BKIOUYeHO. OCHAIBHBIC TaIOUKU
JTOJI’KHBI OBITH BHIKITFOUEHBI.

— Janee neo6xoaumo HaxaTh KHONIKY “‘Finish”. HoBelil mpoekT OymeT co3maH.

— Heo6xomumo yOpate w3 rtnaBHbIX Mozener mnpoekra (LAB1 XDD.CPP wu
LAB1 _XDD.H) Bce nmumaee. Jroro: B daiine LAB1 XDD.H (y Hac B npumMepe
LAB1 15.H) y6epem Bce, a B ¢aiine LAB1 XDD.CPP (LAB1 15.CPP) ocra-
BHUM TOJIBKO CJIIEAYIOLIUN TEKCT:

#include "lab1_15.h"
#include <process.h>
#include <stdio.h>
void main(void)

{0

— Jl7ig KOHTpOJIS MPaBHJIBHOCTH CO3JaHUS IYCTOIO MPOEKTa, HA)KMEM  KJIABHIY
“F7” nns npoBepku co3znanus mporpammer (build) u “F5” nns nmpoBepku ee BbI-
nosiHeHus (run/debug). Bee nmepeunciaeHHbie 1eHCTBUS JOJDKHBI ObITh BBIITOTHE-
HBI 0€30IMO0YHO.

2.5. Pycudukanusi npoeKkTa KOHCOJILHOI0 BBOJIa M BHIBO/IA.

JlJis KOPPEeKTHOrO OTOOpa)KeHHsI TEKCTOB HAa PYCCKOM SI3bIKE M €T0 BBOJA B OKHE KO-
MaH/HOM CTpOKH (ITOcie MePBOrQ 3amycka MpOrpamMMbl) HYXKHO CHeJIaTh HAaCTPOWKW Impudra
storo okHa. [lepexmtouaem mpudt B tum - Lucida Console. BeiOupaem HacTpoiiku (mociie BbI-
BOJIa KOHCOJIBHOTO OKHA HA SKPaH, MPABOil KHOIKOM BbI3bIBaeM crcTeMHOe MeHio): CBOMCBA -
>[IIPUDT -> Lucida Console). ITocne nepexmodenus mpudra, Ha 3a1Ipoc B OTJAEIHHOM OKOIIKE
HYKHO BbIOpaTh pesxkuM — “JlJisi Bcex OKOH ¢ JaHHBIM uMeHeM!”. JIns nmpaBuiIbHOU pycuduka-
LMK OKHA KOHCOJIU, KPOME 3TOr0, B CAMOM Hayalie TJIaBHOM MpOTrpaMMBbl HY>KHO HEPEKIIOUUTh
KOJIOBYIO CTPAHHUILy JIJISl BBIBOJA!

system(" chcp 1251 > nul");

JIJIsi TPUOCTAaHOBKY 3aBEPIICHUS MPOTPAMMBbI B KOHCOJIBHOM OKHE B KOHIIE €€ paboThI

MO>KHO BBI3BaTh May3y CIEIYIOIUM 00pa3oM (HarpuMep, B KOHIIE TEKCTa MPOTrPaMMBbl):
system(" PAUSE");
Ha skpane mosiBUThHCS cneayromias CTpoka (CMOTPH HIKE) U Mporpamma OyaeT OKuaaTh

Ha>XaTHs KIIaBUIIIN .
[J1s1 NPOROJIKEeHMST HaXMMUTE JIOOYH0 KIIaBUIy

OOpartute BHUMaHUE Ha TO, YTO MPHU JpyroM crocobe jokanu3anuu (setlocale(0,"rus");)
He Bce paboTaeT mpaBuiIbHO. BBIBO HAa KOHCOIb U BBOJI C KOHCOJIU BBITIOIHSETCS IPABUIILHO, HO
IIOCJI€ 3TOr0 BBEJACHHBIE B KOHCOJBHOM OKHE JaHHbIE (HampuMep, CTpoKa) UMEIT IPYrylo Ko-
JHMPOBKY M BBIBOJASATCS HeBepHO! MoOKeTe caMu 3TO MPOBEPHUTh. [109TOMY MPEANOYTUTETBHO UC-
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MI0JIb30BATh NPEJIOKEHHBIHN BBIIIE CIIOCO0 C MEPEKIIIOYCHUEM KOJIOBOM CTPAHHUIIBL.

[Ipumeuanue. Ecnu Bl 3aTpyAHseTeCh BBINOJIHUTDH 3a/aHHbIM myHKT JIP, oOpaTturech k
pazneny “OCHOBHBIE IOHATHS, TA€ PUBEACHBI IPUMEPBI AJI WITIOCTPALIMK JAHHOTO ITyHKTA.

Ilpumeuanue. Bce onmcanus kiiaccoB U M1abJOHOB BBIMOIHATH B 3ar0JIOBOYHOM (haiiie
LAB1 XDD.H (y nac B npumepe LAB1 15.H). Onucanus o0beKTOB U BBI30B METOJIOB B OC-
HoBHOM (aiine: LAB1 XDD.CPP (LAB1 _15.CPP).

Hanee Oyzier npencTaBlIeHO HECKOIBKO pa3/esioB, MOHATHS KOTOPBIX OyIyT pa3bsCHEHBI
Ha JICKIIMH, HO HEOOXOMMBI JIs BBITOTHEHUS TIepBoit JIP.

2.6. IIlporpaMMbI M TPOrpaMMHPOBaHUeE

[IporpamMma — 3TO ynopsiioueHHasi COBOKYITHOCTh OIIEpaTOpPOB s3bIKa (S), KOTOpBIE OIpe-
NENSIFOT AeicTBus (IIaru) JUisi peamu3allii MOCTABICHHOHN 3a/ladyl Ha OCHOBE pa3paboTaHHOTO
anropuTtma. [IporpamMmma B camoM 001ieM BHJIe TIpeIHA3HAYeHa NIl TpeoOpa3oBanus nHpopma-
MU (JAHHBIX), TIOITOMY MPH MPOTPAMMHUPOBAHUN 3HAYUTEIHHYIO POJb MTPAIOT JAaHHBIC U HX
CTPYKTYpBHI.

CxemaTu4HO J100ast mporpaMma MOXKET OBITh MTPEICTaBlICHA TaK:

<81, 82, 83, ...,Si,... ,Sk>

3neck Si 3TO0 — MO0 TUPEKTUBA OMHCAHUS MEPEMEHHBIX, JTMOO ONEpaTop BBIYMCICHUS
3HaueHuH, 100 omepaTop yrnpaBieHHs, MO0 onepaTop Bbi3oBa PpyHKIM. Tak kak onepaTtopbl
W TUPEKTUBBI 3aIMCAHBI B ONPEACICHHOM MOPSAKE, TO OHH BBIOIHIIOTCS, MOCIEI0BATEIBHO.
CrieunanbHble OniepaTophl (BETBICHUS, IIUKIIOB, BBI30Ba (DYHKIIMI) MOTYT U3MEHHUTH MOCJIEI0Ba-
TEJILHOCTH BBINIOJIHEHHS onepaTopoB. [IpaBuia 3amucu onepaTopoB ONMPeNeNsIOTCs KOHKPETHBIM
SI3BIKOM TPOTPAaMMHUPOBAHUS (TOYHEE €r0 CHHTAKCUCOM), KOTOphIe OPMAbHO U TOYHO OMpe/e-
JISIFOT CTIOCOOBI 3aITMCH ONEPAaTOPOB U ONMCAHMH JTAaHHBIX. B HalleM Kypce MBI HCTIOIB3YeM SI3BIK
C++, XOTSI MHOTHE TIOHSTHSI ABISIOTCS OOLIUMU U JIsl IPYTHX S3BIKOB MPOTPaMMHUPOBAHUS.

[TporpamMupoBaHue — 3TO MPOLECC CO3JaHMs MPOrpaMM JUIsd Kommbrorepa. [l 3Toit
paboThl MPUMEHSIFOTCS CIEIHaIbHBIE MPOTPAMMHBIE KOMIUIEKCHI — CHCTEMBI MPOTPaMMHPOBa-
Hus. CUCTeMbl MPOrpaMMHUPOBAHMS BKIIOYAIOT B €€0sl MHOTO Pa3HBIX CEPBHUCHBIX MPOTPaMM
(Hanmpumep, KOMITMJIATOPOB, OTJIAAYMKOB U T.J.), KOTOPBIE YIIPOIIAIOT paboTy U JenaioT ee Oosee
pou3BoaAuTENbHOW. KpoMe 3TOro B cuCTeMbI MPOrpaMMHMPOBAHUS BKIIIOYAIOTCS CIIELUAIbHBIE
OMOIMOTEKH, 3HAYUTEIHHO YITPOIIAOIIIE MPOLECC HAMMCAHUS CIIOKHBIX MPOTPaMM M MX OTIa-
Ky. Hannune B OuOnmoTekax pas3iaMyHBIX MPOrpamMM, TOTOBBIX K HMCIIOJIb30BAaHHIO, U KOTOpBIE
MO’KHO TIOJIKJTFOYHTH BO BHOBH pa3padaThIBacMble MPOTPAMMBI, JeaeT MpoIecc MporpaMMHUpO-
BaHus Oosee 3¢ ¢eKkTUBHBIM. BUOIMOTEUHBIE MPOrpamMMbl Ha3bIBAlOT IMOANPOrpaMMaMU WU
GyHKIUSAMU.

[Ipouecc mporpaMMUpOBaHUs BKJIIOYAET CIIEAYIOIINE HTAIIbI:

— OcwMmbICIuBaHKE 33/1a4d, KOTOPYIO HY’KHO PELIMTh IIyTEM CO3JaHMs IPOrpaMMBbl;

— Pa3zpabotka anropur™a penieHus 3a1aqu

— BpI00p MOAXOAIIETO A3bIKa MPOTPAMMHUPOBAHHUS

— Pa3zpabotka (opManTu30BaHHBIX ONUCAHUN aJIrOPUTMA U JIOTHUECKOTo MpoekTa (OJoK-
CXEMBI U IarpaMMbl KJIaCCOB, IUarpaMMbl OObEKTOB).

— Hamnmcanue nmporpamMMbl Ha SI3bIKE IPOTPAMMHPOBAHNE

— Ortnaznka nmporpamMmbl, BKIIOYAIOIIAs Mark (KOMIWJISILMY, PEJaKTUPOBAHUS CBs3EH, co-
3/laHU€ UCIOJIHUMOrO MOJYJIsl, OLIArOBOIO UCIOJHEHUS MPOrpaMMBbl C KOHTPOJIEM pe-
3yJbTaTOB).

— OdopmneHne JOKyMEHTAIlMU Ha IPOrPaMMHBIN IPOIYKT.

OTH 3Tanbl MOTYT OBITh NPOCTHIMM JUISI IPOCTBIX 33aJad U TPYLOEMKHMHM JUISl CIIOKHBIX
MPOEKTOB, OHU MOT'YT 3aHUMATh MPOAODKUTENLHBIC TIEPHOIBI BPEMEHH.
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2.7. IlepeMeHHbIE

[Ipu Hanucanuu (co3gaHHM) MpPOTpamMM, Kak ObUIO CKa3aHO BbIIIE, OOJbIIOE 3HAUYECHUE
UMEIOT JIaHHbIE, KOTOPhIe MOTYT JI pa3HbIX LIEJeH MpelCTaBIAThCS B pa3Hoil popme. Dopma
(wm gopMar) mpeACTaBICHUS JaHHBIX HA3bIBACTCS THUIIOM JaHHBIX. [jisi paGoThI ¢ JaHHBIMHU B
MpOrpaMMe MM TMPUCBAUBAIOTCS CHEIHAIbHBIE UMEHA, KOTOPhIC MHOT 1A HAa3bIBAIOTCS HICHTU(DU-
KaTropamH JaHHBIX. J[aHHBIE B MMPOrpaMMe MOTYT OBITh MTOCTOSTHHBIMH U W3MeHsieMbIMU. [locTo-
SIHHBIE JTaHHbIE Ha3bIBAIOTCS KOHCTAHTaMH (CM. HUXke). M3MeHseMble TaHHbIE Ha3bIBAIOTCS IIe-
peMeHHbIMU. TakuM 00pa3oM, mepeMeHHON HA3bIBAETCS AJIEMEHT IMPOrpaMMbl, KOTOPBI MMEeT
YHUKaJbHOE UMS B IpOrpaMMe M crenuanbHblid Tum. [Iporpamma paboTaeT ¢ MMEHaMu mepe-
MEHHBIX, KOTOpbIE MPOTrPAMMHCT MOKET 3ajaBaTh caM. OTMETUM, YTO MEPEMEHHBIM COOTBET-
CTBYIOT OOJIaCTH ONEPATHBHOM MaMITH KOMITBIOTEPA, B KOTOPBIX 3alIOMHHAIOTCS MX TEKYIUE
3HAUEHUS BO BpEMs BBINOJIHEHHUS NporpaMMbl. TN MepeMeHHBIM HEOOXOIUM Ui yKa3aHUs
oreparopaM MpOTrpaMMbl TOTO, KaKue JCHCTBHS HaJ KOHKPETHBIMU MEPEMEHHBIMH MOXHO BBI-
MIOJIHATH U CKOJIBKO OTIepaTUBHON MaMSTH HYXKHO BBIICTUTH I HUX pa3MmenieHus. B s3pike C++
UCTOJB3YyeTCs mpocTasi popma JJisi ONUCAHUS TIEPEMEHHBIX:

<THMI epeMeHHOl > <uMsi/Ha3BaHUe/UIeHTU(PUKATOP NePeMEeHHOI >;

B s3bIK 3a505keH HAOOp CTaHAAPTHHIX TUIIOB NepeMeHHbIX (int, long, char u T.1.) u cme-
[MATbHBIE MEXAHU3MbI OMMCAHUS HOBBIX TUMOB. J[Jis omMcaHus HOBBIX THUIIOB NMEPEMEHHBIX HC-
MOJNB3YI0TCs Kitacchl. CTaHnapTHRIE OMOIMOTEKH S3bIKa TAKKe MpeyIararoT O0JbIIoi Habop HO-
BBIX THIOB U onepanuii Ha HuMu. C ki1accamu Mbl mo3Hakomumcst B ipyrux JIP. Ilepemennbie B
MporpamMMe OTHCHIBAIOTCS IO CIEAYIOIIEMY ITPABHITY:

<THUII nepeMeHHOifl > <ums HepeMeHHOﬁ> = < 3Ha4YeHHue JAJ HHULHATU3ALUN >,

[Tpumepb! onrcaHust TPOCTHIX MIEPEMEHHBIX CTaHAAPTHBIX TUITOB C++ MOKa3aHbI HUXKE:

/// TIpocThle IepeMeHHbIE Pa3HBIX TUIIOB

int j = 5; // nepemenHast nesoro Tumna

unsigned char ¢ ='A"; // nepemeHHast CHMBOJILHOT'O THIIA

long I; // nepemennas 1emoro THMa JTHHHAS

float f = 5.5f; // nepemenHast BeIeCTBEHHOTO THIIA

double d = 10.00; // nepemeHHas BEIIECTBEHHOTO TUIIA JTHHHAS
bool b = true; // mepeMeHHast TOTHYECKOTO THITA

string s; // mepemMeHHas Tumna ctpoka u3 ouosmorexku STL

[ToguepkHy eme pas, 4To Ui NEPEMEHHBIX BBILACISACTCS CHeluaibHas 00JacTh B onepa-
tuBHON mamsaTu (OII), B KOTOpOl MOKHO 3alMCHIBATh M TMEPE3alHChIBATh 3HAYCHUS JTaHHBIX.
Hanmomuro, 4to omepaTuBHas HaMsTh 3TO CIELUAIBHOE YCTPOWCTBO KOMIIBIOTEPA, KOTOpOE
HETIOCPEJICTBEHHO CBSI3aHO C MUKPOIIPOIIECCOPOM M CITY)KHT JIJISl XpPaHEHHUS TPOTPaMM U JIaHHBIX.
Jis mocTyna K NmepeMeHHBIM M KOMaHJaM MCIIONB3YIOTCS ajjpeca B ONepaTHBHOM mamsaTtH. B
C++ MOXHO SIBHO HCIIOJTL30BATh B IMpOrpaMMax ajpeca MmepeMeHHBIX. J{JIsl 3TOro mpuMeHsIoTCS
CIEIMANIbHBIC TUIIBI IEPEMEHHBIX: YKA3aTEIN U CCHUIKH.

2.8. Koncranrtnl

KpoMme mepeMeHHBIX, B OIE€paropax M OINEpaIlMsiX MOXKHO HCIOJb30BaTh KOHCTAHTHI.
KoHCTaHTBI HE MOT'YT H3MEHSTHCS M B OOJBIIMHCTBE CIIy4acB HE XPAHATCS B ONEPATHBHOM Ma-
M. OHM 3aMEHSIFOTCSL B HCXOJHOM TEKCTE IMporpamMMbl. KOHCTaHTBI 3aITMCHIBAIOTCS HA OCHOBE
NPaBUJI, ONPEIETICHHBIX B A3bIKE U OBIBAIOT JBYX OCHOBHBIX THUIIOB: YHCJIOBBIC M CHMBOJIbHBIC.
JInst TPYIIOBOrO OIMKMCAaHUs KOHCTAHT HMCIIONB3YIOTCS Imepedncienus (enum). Ilpumepsr  wuc-
[IOJIb30BAaHUs KOHCTAHT II0KA3aHbI HIXKE.

inti=25; // koHCcTaHTa LIET0r0 THIIA,

double d = 5.2; // BemiecTBeHHas KOHCTAHTa, UCIIOJb3YyeMast JJIs1 MHUIIHATA3AIIUN
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d =d*5 + 11.7; // kOHCTaHTBI B BBIpAKCHUHU

string Strl = "TIpumep ctpoku 1 "; // cTpokoBasi KOHCTaHTa B

B si3pike C++ MOKHO HCIIOJIB30BaTh TAK)KE MEPEMEHHbBIC KOHCTAHTHOTO THIA. J[J1s1 3TOTO
HCIOJIB3YETCS CIIENUAIBHOE KIFOYEBOE CIIOBO CONSt. [t TakuX MepeMEHHBIX TaKiKe BBIACIIACTCS
olepaTUBHAs MaMsTh, HO B IPOrpaMME UX U3MEHSTh Helb3sl. KOHCTAaHTHBIC TIEPEMEHHBIC JTOJIXK-
HBI OBITH 00S13aTEILHO HHUIIHAIN3UPOBAHBL. [IpuMepsI:

const int i = 3; // xoHCTaHTa IIE0T0 THUIIA,

const double d = 3.3; // BemiecTBeHHast KOHCTaHTa, HCITOJIb3yeMast JIJIs1 HHAITHATA3AI[UH

2.9. OnepaTopsl U COCTaBHbIE OMEPATOPHI

Jis paGoThl C KOHCTAaHTaMU M TIEPEMEHHBIMU HCIOJIB3YIOTCS ONEPAaTOpPhl MPOrPaMMbl
(Si). Oneparopsl moapa3AessIOTCS Ha JBE TPYIIIBI: ONEpaTOpbl U3MEHEHUs TIEPEMEHHBIX U OIle-
patopbl ynpaBieHusi. OCHOBHBIM ONEPaTOPOM HM3MEHEHHUs NEPEMEHHBIX, SBISETCS ONEepaTop
NPUCBaMBaHUs, KOTOPBII UMEET BHI:

<JileBasl YacTh BbIPAa’KeHHUs NMPUCBAMBAHUSA> = <mpaBasi YacTh BbIPa’KeHUs] NMPH-
CBaAauBaHUA>;

B neBoii yactu oneparopa npucBauBaHus (B 00IIEM CITy4ae BBIPAXKCHIS) Jallle 3aMUChI-
BaeTCsl KOHKpPETHAs MepeMeHHas1, a B TIPaBOil YacTH BhIpaKEHNE aHAJIOTWYHOro THia. Hampumep:

a=b+c;//a b, c - nmepemeHHbIC OHOTO THIIA

Str3 = Strl + Str2; // nepemennsie Strl, Str2, Str3 umerot Tam String

Omnepatopbl ynpaBieHHsT PACCMOTPUM HUXKE. B s3bIKaX CTPYKTYpPHOTO HPOTPaMMHUPOBA-
HUSI MICTIONIB3YETCsl TOHSATHE COCTaBHOTO orepatopa. CocTaBHOH omepaTop — 3TO Jrobasi COBO-
KYITHOCTh OIIEpaTOPOB 3aKJIIOYCHHAS B CIIELMANIbHBIE OrepaTopHbie ckoOku. B C++ omepatop-
HBIMH CKOOKaMu sIBJISIFOTCS purypHbie ckoOku (“{”, “}”). B apyrux si3pikax mporpaMMHpOBaHHUS
MOT'YT OBITh U JAPYTHE ONEpaTOpHbIe CKOOKHU (Hampumep, begin u end). B npuHnune, cymectBy-
IOT SI3BIKH, B KOTOPBIX HE MPUMEHSIOTCS] OTIEPATOPHBIE CKOOKH M Il OOBEIUHEHUsI OIIEpaTOpOB
WCTIOJB3YETCs CIEHUAIBHOE CTPYKTYPHOE TEKCTOBOE MPEICTABICHHE MPOrpamMMbl (Hampumep,
OUTLINE kak B WORD). CocTtaBHoi1 onepaTop MOXKHO 3anucaTh Tak:

{Ss1,s2,S3, ..,Si,... ,Sk};

[ne Si - mo0Oble onepaTtopbl U JUPEKTUBBI OMUCaHUs si3bika C++.

[Ipumepsl cocTaBHOTO oneparopa:

{i=5;c=(a>b)?a :b; fun(a, 15); };

{
if (a>Dh)
{inti=5a=0;b=15+1;}
else
{
a=15;b=0;};
b

B manHOM mprMepe HCIOJIb30BaHbl Takxke oreparopsl BeriacHus (if — else u yciaoBHbIi
oreparop () ? ).

2.10. ®opMaTHpoOBaHHBbIii BBOI-BbIBO/I.

®ynkuus printf (BeiBox mo gopmary), sBisiercs pynkuuei Beiona B s3bike CU. Ilep-
BBl apryMeHT (YHKIMHU - CTPOKA B JBOMHBIX KaBbIUKAX, KOTOpas IeyaTaeTcs B TOM BUJE, B KO-
TOpPOM yKa3zaHa B ¢pyHkuuu. [Ipumep:
printf("IIpumep coobiienus"); BbIBEAET HA MEYaTh TEKCT:
IpuMep coobmenus
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Onnako ¢ynakuus printf("Inuna paBua %4dcm",1); BbIBEIET Ha MEYATh YXKE CICIYyOIIEe CO00-
IEHUE:
InmuHa paBHA lcMm

Takum obpazom, 3anuck "%4d" o3HayaeT: BlieyaTaTh 3aJaHHYI0 BTOPBIM apryMEHTOM BEITUUYHUHY
B necaruuHoii (d) dopme B crienyromue 4 mo3uruu. Kpome aecsatuunoro cnenudurartopa dop-
MaTa BbIBOJ]a MOT'YT OBITh HCIIOJIb30BAHbI CIIEIYIOIINE:

0-npeoOpa3oBaHne B BOCBMEPUYHBIN (hopmar;

X-TipeoOpa3oBaHue B MIECTHAATEPUIHBIN popMaT;

N-peoOpazoBaHue B O€33HAKOBBIN ECATHYHBIN (popmarT;

S-miedath B CTPOKOBOM (popmare;

C-TieYaTh B CHMBOJILHOM BHJIE.
[IycTe p-ykazarens Ha cTpoky "llepBoe 3HaueHue", a nepeMeHHas X- COAepKUT uncioS.813, To-
rja oreparop printf(*'%s%66.3f",p,X);BbIBeIeT HA NIEYAThH

llepBoe BHauenme 5.813.

[Tox uucno ¢ muaBaromiel TOYKON OTBENEHO 6 TO3UIUHN, TPY M3 KOTOPBIX - MO APOOHYIOYACTh.
DT0 crpaBeUIMBO AJI BceX TUIIOB AaHHbBIX. Crienndukarop f ucnonp3yercs 1ist BBIBOAA TaHHBIX
tuna float (yucio ¢ mmaBatomel Toukoi).CTpokoBas repeMeHHas B pyHkmuu printf Mmoxker co-
JIEpKaTh YIPABISIOMIAE CUMBOIIBI:

\N-HOBast CTPOKa;

\f-HOBas cTpanuIa;

\t-TaOymsius;

\b-cTepeTh npeabIyIUii CHMBOJ | T.JI.
B s3pike CU nns BBOAA NAHHBIX HCHOJIB3YIOTCS pa3iivyHble QYHKIUH, B TOM uucie getch u
scanf. c=getch(); 3xeck ¢ - nepemenHas tTuna char winm unsigned, e OyneT IPUCBOCHO 3HAYE-
HUE, BBEJIEHHOE ¢ KiaBuatyphel. IlycTh mepeMenHsle a, letter 1 n oOBABICHBI Kak int a,n; char
letter; BxomgHas CTpOKa UMCET BUN

3162 y 47,
torna Qynkmms scanf(*'%4d%c%2d",&a, &letter,&n); npUCBOUT MEpPEeMEHHBIM 3HAYCHHS
a=3162, letter="y', n=47. (3Hak & nepes NMEPEeMEHHOM, ONpeaesieT UCIOIb30BaHUE yKa3aTess-

ajzpeca epeMeHHol, Ho 00 3ToM peub noiaeT B Apyrux JIP) Bece aprymenTs! npeacTaBisioT co-
0oii ykazarenu. [Ipu BBozme dyHnkimsa scanf paccmarpuBaet mpoOenbl Kak pas3IenuTead BBOIU-
MBIX JaHHbIX.

Ipumeuyanue: /[ cucreMaTHUECKUX CBEIEHHH O paboTe (YHKIMI MOXKHO BOCIOJIB30BATHCS
TaKXe: JINTEPATypPOl 10 Kypcy, JekiusMu 1o kypcy, MSDN u npyrumu microunnkamu nHpop-
Maluu.

2.11. Otaaaka nporpamMm.

[Tpu pa3paboTke mporpamMm BaKHYIO POJIb UTPAET OTJIATYUK, KOTOPBIA BCTPOEH B CHUCTE-

My MPOTpaMMHPOBaHUsS. B pexxnMe oTIanKku MOKHO MPOBEPHUTH pabOTOCIIOCOOHOCTH MPOTpaM-
MBI ¥ BBIIIOJTHUTH MMOUCK OIMMUOOK CaMOTo pa3Horo xapakrepa. OTIaquuk mo3BOJISIET MPOCICAUTh
X0 (TI0 maram) BBITOJHEHHSI IPOTPAMMBI I OJTHOBPEMEHHO IMOJYYHTh TEKYIINE 3HAUCHHS BCEX
MIEPEMEHHBIX  O0OBEKTOB MPOTPAMMBI, YTO MO3BOJIICT YCTAHOBUTH MOMEHTHI BPEMEHH (U Oorepa-
TOPBI), B KOTOPBIC TPOUCXOIUT OMIMOKA U MPEIIPHUHATH MEPHI ee yCTpaHeHus. B memom, oTna-
YUK TIO3BOJISICT BBIMOJHUTE CICIYIOIINUE ACHCTBYS:

— 3amycTUTh IPOrpaMMy B pEKUME OTIIAAKU 0e3 TpaccupoBKu 1o maram (F5);

— BsimonauTs nporpammy o maram (F10);

— BpIMoaHUTE mporpaMmy Mo IaraMm ¢ OOpamieHUSIMH K BIIOKEHHBIM (DYHKIH-

am(F11);
— VYcranoButh TOUKy octaHoBa (BreakPoint — F9);
— BeImonHuTh iporpamMmy 10 epBoi Touku octanosa (F5);
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— IIpocMoTpeTs JIt00bBIC JaHHBIE B PSKUME OTIIAAKH B crieraibHoM okue (locals);

— TIpocMoTpeTh MH00bIE TaHHBIE B PEXKUME OTIIAJKHU MPU OMOIIN MBIIIKH;

— H3menuts m00ble JaHHBIE B PEXUME OTIAIKH B crenuanbHoMm okue (locals u

Watch);
— YcraHoBHTH IPOCMOTP MEPEMEHHBIX B crieruansHoM okue (Watch);
— TIpocMOTpeTh MOCIE0BATEIBHOCTD U BIOKCHHOCTD BHI30BA (DYHKIIHIA.
I[1pu BBHIMTOJHEHUH BCEX Ta00PAaTOPHBIX Kypca CTYACHThI JODKHBI AKTHBHO HCIIOJIb30BATh

otnamgyuk VS, 3HaTh €ro BO3MOXXHOCTH U OTBEYATh Ha KOHTPOJIBbHBIC BOIPOCHI, CBSI3aHHBIC C OT-
JTa7KO¥ U TECTUPOBAHUEM IIPOTPAMM.
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3. Uuknunyeckue nporpaMmmbl

3.1. Pa3BeTBis0IIHECS BIYUCIUTEIbHbIE POLECCHI.

TpaauuroHHO OomepaTopbl BEIIOJIHAIOTCS MOcaeaA0BaTeNbHO (MamMHa Teiopunra). OqHa-
KO peasibHO MOCTPOUTH 00Jiee MM MEHEE CIOXKHYIO IPOrpaMMy, UMEIONIYIO JIMHEHHYIO Tociie-
JIOBATEJIbHOCTh BBIMOJHAEMBIX ONEPaTOPOB HEBO3ZMOXKHO. JlJIsi 3TOTr0, MOMUMO OIEPAaTOPOB BbI-
MOJIHSAIOIMX HETMOCPEICTBEHHbIE BBIYMCIICHUS (HAIOMHUM — ONEPaTOpbl MPUCBAUBAHUS 3HAUE-
HUl) B A3bIKax MPOrpaMMHPOBAHUS MPEIYyCMAaTPUBAIOTCS ONEPaTOphl YIpaBiIeHUs Wi, Oojee
TOYHO, ONEPATOPbI, YIPABIAIOIINE I1OCIIEI0BATEIBHOCTHIO BBIMOJIHEHHS JAPYTrUX OIEpaTopoB
[IPOrpamMMmBl.

Bo3MoxHbIE BapuaHTbl U3MEHEHUS MOCJIEI0BATEIbHOCTH BBIIIOJIHEHUSI ONIEPATOPOB Clie-
JYIOLIM€e, OHU 00 YCJIOBJICHHBI peaJIbHbIMU OTPEOHOCTSIMH ITPOrPaMMHUPOBAHUS, @ UMEHHO:

e HeoOxoauMocThio 0€3yCIIOBHOTO IEpPEX0/a K BBIIOJIHEHUIO JPYroro orneparopa,
HaIpuMep 3aBepIIAIOIIEro NporpaMmy (0e3yCcIOBHBIHM MEpexo] Ha METKY).

e HeoOxoaumocTh BbIOOpa albTEpHAaTHBHBIX IyT€H BBIOJHEHHUS IPOrpaMMbl
(YCOBHBIM omepaTtop M onepaTop MEepeKIrYaTesb BBIIOJHEHUS TPYII OlepaTo-
pOB).

e Heo0XoauMOoCTh MHOTOKPATHOI'O MOBTOPEHUS MOCJIEA0BATEIILHOCTH ONEPAaTOPOB (
OIepaToOpbl HUKINYECKOTO TOBTOPEHHUS).

e BbI30B NOBTOPSAIOLIEHCS IOCIEN0BATEIbHOCTH OIEPATOPOB, HACTPAaWBAEMbIX Ha
3apaHee BBIJEJICHHbIE TapaMeTphl (BbI30B MPOLEAYp U PYHKIIHI).

PaccMmoTpuM npuMeHHTENBHO K A3bIKy CH mpenycMOTpeHHBIE B HEM OIlEpaTopbl YIIpaB-
JICHHUSL.

3.2. BesycJoBHblii nepexon (goto)

Jlist 6e3yclioBHOTO Mepexo/a YIpaBlIeHUs K JIPYroMy OIlepaTopy IpOrpaMMBbl, HE SIBIIs-
FOIIHUMCS CIICYIOIIMM TI0 TMOPSIKY, HCTIOIB3YETCs omneparop goto. MecTto mporpaMMebl, B KOTO-
poe OCYHIECTBIISIETCA IE€peiada yIpaBIEHUs, 3aaeTCd ClieNUalibHON MeTKo. MeTka 3amaercs
UMEHEeM (MIASHTU(UKATOPOM) U Pa3MEIIACTCsl TEePe]l ONMepaTopoM, K KOTOPOMY MBI XOTHM Iie-
peiitu. TIpu3HaKOM METKH SIBISIETCS IBOETOYHE, KOTOpoe Oe3 mpobderia pa3MenaeTcsi 3a METKOM.
®opMalIbHO 3TO BBITJIAIUT TaK:

goto <metka>;
<MeTKa>: <omeparTop>;

Huxe npuBeneH ¢pparMeHT IporpaMmsbl, B KOTOPOM HCTonb3ytoTest MeTku (Lab0, Labl) u
orepaTopsl 0e3yclIOBHOM nepefaun yrnpasieHus goto. OnepaTop nepenadu ynpaBjieHUs Ha MET-
ky Lab0 3axoMMeHTHpOBaH, TaKk KakK MPHU €r0 MCIOJIb30BAHUN BO3HUKAET O€CKOHEUHBIM LUK —
BBITIOJIHEHHE MPOTPAMMbl HUKOTIa HE OCTAHOBUTCS.

// nepexonm m MeTka

printf ("Hauano mporpamms! !'\n") ;

Lab0:

goto Labl;

printf ("Hukorma He neuaraetcsi!!'!'\n");

Labl:

// goto Lab0; // BeCkOHEUYHHIM LMUKJI — BaKOMEHTUPOBAHO!
printf ("lepexonum cioma'!!\n");
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OmnepaTopsl 0e3yclIOBHOH INepenauyr ynpaBJeHHs HCHOJB3YIOTCS B mporpammax Ha CU
TOJIBKO B MCKIIIOYMTEIBHOM cilydae. Bo-nepBbIX, JOKa3aHO, 4TO 000 aaropuT™M MOXKHO pea-
JU30BaTh 0€3 MCHOJIB30BAHUS 3TOTO ONEPaTOpPa, a, BO-BTOPHIX, €r0 MPUMEHEHHE MOXET MpPUBO-
IUTh K CIOXHBIM JUIsL TOMCKa omMOkaM. B Hammx mpumepax, Ui OpraHu3alii LUKIOB MbI
IIPOJEMOHCTPUPYET UCIIOJIB30BAHUE ITOTO OllepaTopa.

3.3. BerBienne u oneparopsl BerBiaenus (if - else)

YacTo B nmponecce NporpaMMHbBIX BbI‘IPICJIGHPIﬁ, B 3aBUCHUMOCTH OT JIOTHYECKHUX yCJIOBHfI,
OTpeIeNIIEMbIX IEPEMEHHBIMU MPOTPAMMBbI, HEOOXOIUMO BBITIOJIHATH JIUOO OJTHU, JTUOO JIpyrue
JercTBUsl. XapakTepHbIM IPUMEPOM MOXKET CIIYXKUTh NPOTrpaMMa, Il BBIYUCIICHUS KOpHEH
KBaaApaTHOro YpaBHCHUA. B 3aBucHMOCTH OT 3HAYEHHUSI JUCKPUMHUHAHTA MBI IIOJIy4acM 6o
JeCTBUTENBbHBIE, MO0 KOMIJICKCHBIE 3HAUEHUs] KOPHEH ypaBHEHHS (IIpUMEp TaKOH MporpaMMbl
MBI PaCCMOTPUM HUXKE).

VYcnoBuslii oneparop (if - else) mo3BoseT crenats NPoOBEPKY U 00ECIIeYNBAECT BETBICHHE
B IIporpamMme. B YCJIOBHOM OIICPATOPEC MPOBCPACTCS JIOTHUICCKOC YCIIOBHUC U, B 3aBUCUMOCTH OT
pe3yibraTta BBIMONHICTCS MO0 OJIHA TPYyIMIa ONepaTopoB (COCTABHOM omeparop B OOIIeM Cy-
yae), Jau00 Japyras rpymma ornepaTopoB (COCTaBHBIX OmepaTtopoB). PopMaaIn30BaHO 3TO MOXKET
OBITh 3aIMMCaHO TaK:

if (Knoruueckoe ycaoBue>)

{ <cocTtaBHOIi onmepaTop, BHINOJHSIEMbIH IPH HCTHHHOCTH yCJI0BHS>}
[else [if]

{ < cocTraBHONi onepaTop, BLINOJIHAEMbIN NPH J0KHOCTH yCI0BHA >} |

Bropast yacthb ycloBHOTO oreparopa HeoOs3aTelibHa, B 3TOM CiIy4ae B MPOTPAMME BBI-
MOJIHIETCSI COCTaBHOU oneparop npru HCTUHHOCTU YCJIOBHSA, B IPOTUBHOM CJIY4a€ HUKAKHX I[eﬁ—
CTBHH MPOCTO HE Mpou3BoauTcs. [IpuMep yCIIOBHOTO orneparopa i CPABHEHUS JIByX IIEPEMEH-
HBIX, B KOTOPOM II0 pE3yJjibTaTaM CPABHCHUA BBIBOJAUTCA TCKCT O TOM, KaKas U3 MCPEMCHHBIX
OoutpIIre:

// ycnoBHbIV nepexoa (MakCMMyM U3 [IByX NEpPEMEHHbIX)
inta=>5;
intb = 3;
if (a > b) // NpocTtoe ycnosue
printf(" a>b '\n");
else
printf (" a<=b "\n");

VYcnoBHbIE onepaTOphl MOTYT OBITH BIOKEHBI, BHYTPH OJAHOIO OIlEpaTopa, B TEJIE COCTAaB-
HOro oIieparopa pasMCHIArOTCA APYTHUC. O9TO mOKa3aHO Ha npuMepe, B KOTOPOM, IIOCIIC CISC,
BCTaBJIIETCSI HOBBIM YCJIIOBHBIM ONepaTop:

if (a>Db)
printf(" a>b \n");
else
{
if (@ < b) // BNOXEHHbIN YCNOBHbIN onepaTop
printf (" a<b '\n");
else
printf (" a=b \n");
b

Hpyroii mpuMep yCiIOBHOTO OIeparopa:
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if (i>5) // npoBepka ycnosus

{ iMas[i] = 0; Flag = false;} // Crapwum 3neMeHTaM MaccuBa MPUCBOEHO
3HayeHune 0

else

{ iMag[i] = iMasB[i]; Flag = true;}; // Mnagwum snemeHTam Maccmea - iMasBli]

3.4. Mlepexmrouarean (switch - case)

[Mepexiouarenu (SWitch - case) mo3BoSIOT c/ienaTh BHIOOP U3 MHOXKECTBA aJIbTCPHATHB.
31ech IS KpaTKOCTH Mbl UX He paccMarpuBaeM. C HUMH OoJiee MOAPOOHO MOXKHO IMO3HAKO-
MUTHCSI B PEKOMEHJOBaHHOI JTuTepaType. KpaTko MosicHUM ciieyrolee: B 3aroJIoBKe oreparopa
(switch) mpoBepsieTcs 1eOYNCIIEHHOE BBIpaXkeHHne (y Hac MpoCTo - NUM); B 3aBUCHMOCTH OT
YHUCla BBIMOJHSAETCS CPAaBHEHHE C KOHCTAaHTOW YKa3aHHOM Mociie 4acThio BhIOOpa ( Case); eciu
3HAYEHHsI COBIIAIAIOT, TO BBIMOJIHIECTCS TPYIINa OMepaTopoB mocje case. Jlaixee mocienoBaTesb-
HO BBITIOJHSIOTCS] BCE ONEPATOPHI, KOTOPHIC PACMOI0KEHBI B IAHHOM IMEepeKitouaTesne (BHE 3aBH-
CHMOCTH OT CPaBHEHH CaSe), €CIIM TaKOe BBIOJHEHHE HE MPEPHIBACTCS C MOMOIIBIO OTiepaTopa
break. Ecnu Taxoii orneparop (break) Bctperumiicss B TekcTe, TO Janee BBIMOIHICTCS OMEPaTop,
KOTOPBIN CJIEIyeT 3a mepekiovateneM. Ecii coBIaaeHnil ¢ KOHCTaHTaMu Case BooOIe He ObI-
J10, TO TIPY HAJIMYMH BBITOJIHACTCS TPYIINA ONEPaToOpOB, KOTOpasi CIECIyeT 3a KIFUCBBHIM CIIOBOM
default, u mpoBepku npekpainaroTcs. Huke mpuBOIUTHCS MEPEKIIIOYATENb, B KOTOPOM 3HAYCHHUE
MepeMEHHON NUM IpoBepsieTcs MOCIe10BaTENIbHO C KOHCTaHTamH 1, 2, 3.

// NepekntoyaTtenb
int num = 2;
switch ( num)

{

case 1:
printf("Beibop 1'\n");
break;

case 2:
printf("Beibop 2'\n");

case 3:
printf("Beibop 3'\n");
// break
break;

default:
printf("Bbibop no ymonuanuio!\n");

I
PesynbraT paboThl TaHHOTO TEKCTA TAKOH (MMPOAHATU3UPYHTE, TTOUYEMY TaK):
Briop 2!
BriGop 3!
B Meroandeckom mocobuu [5] B pazaene 8 mocMOTpUTe, MOXKaIyicTa, Kak opopmisieTcs
B OJIOK-CXEeMax OorepaTop MepeKIovaTesb.

3.5. Hukasi (for, while, do)

[lukabl — 3TO (parMeHThl MPOrpaMMbl, KOTOpBIE AJIS JOCTHKEHHS PE3ysbTaTa HYKHO
IIOBTOPATH MHOTOKpaTHO. LIMKIIBI cOepKaT TpU OCHOBHBIX JJIEMEHTA!
— HavanpHble yCJIOBUS IIUKIIA, BBIIOIHAEMbIE OHOKPATHO JJI Ha4ajla LUK
— Teno nuKna — NOBTOPAIOIIKECS ONEPATOPBI;
— ¥YcnoBue, NpoBepAOIIEe 3aBEPIICHUE WM NPOJOIDKEHUE LUKIMYECKUX IMOBTO-
peHui.
B 3aBucumocT OT TOro Kak B MporpaMMme 3arucaHbl 3Tu 35eMeHTsl, B CU npeanaraioTcst
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OIepaTOpPhI IMKJIA Pa3IMYHOIO BUJIA: IIOBTOPUTH 33aJaHHOE yKcIio pa3 (for), moBTopuTh moka mc-
tiHHHO ycioBue (While) u BeimomaHUTH, poBepuB ycnosue npoaomkenus(do - while). Bo Bcex
cilyyasiX HayaJlbHbIE YCIOBHS LIMKJIA MOTYT OBITh 3aJ[aHbl ONlEpaTOpaMH MPeABAPUTENBHO. Y CII0-
BHE NPOJOJDKEHUS 3aIMCBIBACTCSA B CAMUX OIEpPaTOpax LMKIA. Teno IMKIa 3a1aeTcs B BUIE CO-
CTaBHOI'O OIlepaTopa, KOTOPbI MOKET BKJIIOYATh U JIPYIHE ONEpaTopbl LIUKJIA U JTUPEKTUBBI
ONMCAaHUA NEepeMEeHHBbIX. Takue LUKIbI Ha3bIBAIOTCS BJIOKECHHBIMM. [IpuBenem npumepsl pas-
JMYHBIX ONIEPaTOPOB LIUKJIA.

B oneparope 1ukia for muis ynpaBineHuUs! HUKIOM B €T0O 3arojOBKe 3aJal0TCS TPU COCTaB-
JISIIOLINE, pa3/IeIeHHbIE 3HAKOM ““;” — TOYKa C 3aIsTON: 3a/laHue HA4aJIbHOTO 3HAYEHUE [IEPEMEH-
HOM ympaBieHHs LUKJIOM (MOXET JlaXKe BKIIIOUaThCsl €€ ONHCaHME); IPOBEpKa yCIOBUS MPOJIOJI-
KEHUS IIUKJIA W IpyIIa OlepaTopoB, BBINOJHAEMBIX IOCJIE 3aBEPIICHUS Ka)KJAOro 1ara IUKiIa
nepes npoBepkoil ycioBusl. [IprBeeHHBIN HIDKE UKI (€10 TeJI0 — OIepaTop MevyaTH) BhIIOIHS-
ercst 5 pa3 s 1 ot 1 10 5 BrmounTenbHO ¢ 1raroM 1 (i++). Jlasee BBIMOMHSICTCS CIEAYIOMIAN
OIIepaTop, PaCIOJIOKEHHBIN MTOCIIE TEJA IUKIIA.

// Unkn for
for(inti=1 ;i<=5;i++)
{
printf("LLar uvrkna(for) - %d\n" , i);
%

B omneparope nukina while cHauana npoBepsieTcs yCIOBHE MPOJODKSHUS [IUKIIA, YKa3aH-
HO€ B 3arojoBke. Eciu yciioBue UCTUHHO, TO TEJO LUKJIA BBIIOJIHAETCS, @ 3aTEM CHOBA IIPOBEPSI-
eTcs ycioBue npojospkeHus. Korna ycranasnuBaetcs (akT JIO)KHOCTH YCIIOBHS, TIOBTOPHI Teja
IUKJIA TpekparnarTes. [IpuBeIeHHbINH HIDKE UK BBIMONHsAeTCs S pa3 i K ot 0 1o 4. (3ameTsb-
Te, TocieaHee 3HadeHue K paBHo 5-Tu). Jlanee BBIMONHSETCS CIEIYIOMIUI OmepaTop, pacioio-
YKEHHBII MOCIe Tena HUKa.

// Unkn while
intk =0;
while ( k < 5)
{
printf("LUar unkna (while) - %d\n" , k);
K++;
b

B omepatope 1ukia do cHavaga 0HOKpPATHO (BCET/1a) BBIMOIHICTCS TEJIO MUK, a 3aTeM
npoBepsieTcst ycaoBue npoaoivkeHus mukina (While), ykazannoe nocie tena. Ecim ycnoBue uc-
TUHHO, TO TEJIO IIMKJIa CHOBA BBHITIOJIHSETCS, a 3aTEM CHOBA MPOBEPSAETCS YCIOBHE MPOAOTKEHUS.
Korma ycranaBnmuBaercs ¢akT JIO)KHOCTH YCJIOBHS, TIOBTOPHI TENA IMKIA Tpekpamiatorcs. Jlanee
BBITIOJIHAETCS CIEAYIOIIMI ONepaTop, paCHOJIOAKEHHBINA TTOCE Tena HukKia. [I[puBeieHHbIA HIbDKE
IIUKJT BBITIOJTHSIETCS 2 pas3a s 1 ot 0 10 2, marom 2. (3ameTbTe, MociieHee 3HaueHue | paBHO 4-
TH). Jlanmee BBIOIHAETCS CICAYIOIINI OIepaTop, PacioIOKEHHBIN MOCIe Tella UK.

// Unknbl do
inti =0;
do
{
printf("LLar unkna(do) - %d\n" , i);
i++; i++;
} while (i < 4);

Omneparop break , Taxke kak u B mepekirouatesie MpepbIBacT BBIMOJHCHUE IIMKIIA JTFO00-
ro tuna. [lociie ero BBITIOJIHEHHS HUKJIMYECKHE MOBTOPEHHUS MPEKPAIIAIOTCS U BBITOIHIETCS
orepaTop, CIEAYIOIIH 32 ONepaTopoM IUKIIA.

// Unkn for ¢ ycnoBHOM OCTQHOBKOM Ha BTOPOM Luare



22
2017 rox 1 xypc 3-it cemectp bonbiakos C.A.

OIl I'YUMI]
for(inti=1 ;i<=5;i++)
{
printf("LWar uukna(break) - %d\n" , i);
if (i == 2) break;
o
Oneparop continue mpepbIBaeT BBINOJHEHUE TOJBKO TEKyIIero mara mnukia. Jlanee
IMUKII HpOI[O.II)KaeTCH TaK, KaK 3aJaHoO IIO Ha‘{aJ'ILHOMy yCJ'IOBI/IIO. B HpHMepe, paCHOHO)KCHHOM
HU>XC 4aCThb 2 IIUKJIA HC BBITTIOJIHACTCA HpI/I 3HAYCHUU NHJICKCA | paBHOFO 2-M.
// Umkn for ¢ ycnoBHbIM NpOMYCKOM YacTu ornepaTopoB Ha BTOPOM Luare
( continue)
for(inti=1 ;i<=5;i++)
{ - -
printf("LWar umkna(break) - %d" , i);
if (i ==2){printf("Nponyck %d!"\n", i); continue; };
printf("Teno - yactb 2!"\n");
hor
Hpyrue npumepsl HCIIOJIH30BAHUS ONEPATOPOB IIUKIIA.
Jns nmkota for ( cymmupoBaHue MaccuBa):
Summ = 0; // Ha4anbHoe ycnosue
for (inti =0; i< MAX; i++ ) // Ha4yanbHOe ycnoBue v NpoBepka NPOAOC/HKEHNS
{
Summ = Summ + iMas[i]; // Teno umkna
... // Apyrue onepatopbl TeNa umMkKna
iy _
Jns mukota While, Toske BeIYHCIIEHHE CYMMBI MacCHBA.
Summ = 0; // Ha4anbHblE YCNOBUS
int i =0; // HayanbHbIE YCNOBUSA
while (i < MAX ) // npoBepka Npoao/mKeHns

{

Summ = Summ + iMas[i]; // Teno umkna
i++;

... // Qpyrue onepaTopbl Tena uukna

b

Jns nmkota do — while (cymma B maccuBe):

Summ = 0; // Ha4asnbHble YCOBUS

int i =0; // HayanbHblE YCNOBUS

do {

Summ = Summ + iMas[i]; // Teno umkna

i++;

... // Apyrue onepatopbl Tena umkna

} while (i < MAX); // npoBepka NpoAo/HKeHUs

BonapmmHCTBO OmMMOOK B IMHUKIMYECKON MpOTpaMMe CBS3aHO C HEBEPHBIM 3aJaHUEM
YCHOBI/Iﬁ IMMPOBCPKU NPOAOJLKCHUA U 3aBCPUICHUA TUKIIOB, a4 TAKKC 3aIaHUH HAYaJIbHBIX yCJIOBI/Iﬁ
IIHUKIJIA. B >Tom ClIy4dyac€ 4acCTo IporpamMma MOXKET BBIIIOJHATHECA CKOJIb YTOJHO AOJI0 U IOBOPAT,
YTO MpOorpaMma 3alMKINIAch (3aMEThTE, YTO JAHHOE CIIOBO YXKE BOILIO TaKXKEe B 0OUXO] 0OBIU-
HOM peun!).

3.6. Monyau
[Ipu npoexkTupoBaHuM U pa3pabOTKE MPOrpaMM MPUMEHSETCS METOJ MOJAYJIBHOTO IPO-
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rpammupoBanus. CyTb €ro 3aKiI04aeTcs B TOM, UYTO CIOXHasl MporpaMma pa3OuBaeTcs Ha OT-
JieNbHbIe YacTh (MOAYIIM — HE HAJ0 MyTaTh ¢ y4eOHBIMU MOy IsiMU). Kax bt Mmotyns pazpaba-
TBIBAETCSI OT/AEIBHO M BO3MOXKHO Pa3HBIMU IpOrpaMMUcTaMH. Takoi croco0 Ha3bIBAIOT TAKKe
nekommosuieii. COBOKYITHOCTh MOJYJEH COCTaBIsA€T HOPOEKT MporpamMmbl. Moaynau ObIBaroT
Pa3HbIX TUIIOB:

— HcxoaHble MOAYNH, COAEpIKALME TEKCT Ha S3bIKE IPOrpaMMHUPOBAHHUS.

— OOBEKTHBIE MOJIYJIU TIOTYYAIOTCS B PE3YAbTaTe KOMIUJISLIUH POTPaMMBbI.

— HcnoaHumele MOAYIH MTpeIHAa3HAUEHBI [l BHIIOJHEHUS IIPOIPaMMBI.

HcxonHble MO MOTYT OBITh Pa3HbIX TUIOB. OCHOBHBIE HCXOHBIE MOJYJIH — 3TO MO-
naynu mporpamm (*.C, *.Cpp) u MOAy/H 3arojoBoYHbBIX (aiiioB (*.h , *.hpp). OHu BKIIOYCHBI B
pa3HbIe pa3Jenbl IepeBa NPOEKTa MPOrpaMMBbl.

OOBbeKTHbIE MOAYIU (GOPMUPYIOTCS KOMIUISTOPOM sI3bIKa MpOrpaMMHUpOBaHus (y Hac
C++) B ToM citydae, eciu He ObUIo OMMOOK B mporpaMme. OObEKTHBIE MOJYIH SBJISIOTCS MPO-
MEXYTOUHBIM 3BEHOM B CO3/IaHUHU IPOrpPaMM, HO HE MOTYT BBIMOJHATHCS HEMOCPEICTBEHHO.
[onkiroyaemblie B IporpaMMy OMOJIHOTEKH COAEpKaT OObEKTHBIE MOJYNH, TIOATOMY HE TpeOy-
eTCsl UX OBTOPHOH KoMIHIIUH. OOBEKTHBIC MOYIIM UMEIOT pacIiiupenue *.0bj.

Hcnonnumble MOAynu NpeaHa3HA4YEHbl Ul HENOCPEICTBEHHOI'O BBINIOJHEHHUS HAa KOM-
NBIOTEPE WIM MOAKIIOUEHHS B BBINOJIHAEMYIO NporpaMMy. OCHOBHBIE HMCIIOJIHUMBIE MOIYJIU
UMEIOT paciupenue *.exe (wi *.Com), mo3ToMy OneparuoHHasi CUCTEMa MOXKET KOHTPOJIHUPO-
BaTh MX 3amyck. Monynu quHamudeckux oubmuorek mmerot paciupernue *.dll. CymectByroT u
JIpYyrue pa3HOBUIHOCTU UCIOJHUMBIX MOJYJIEH, 3aBUCSILUX OT UCIIOJIb3YEMBIX TeXHOJIOTHN. Hc-
MOJTHUMbIE MOJYJIU (OPMHUPYIOTCS CIELUAIBHOM HPOrpamMMOil CUCTEMBI NPOrpaMMHPOBAHHUS
PENAKTOPOM CBsi3el (MIM KOMIOHOBIIMKOM). PenakTupoBaHue CBA3EH 3aK/II04AETCs B IPOBEPKE
MEXXMOJYJIBHBIX CBA3€H MO (PYHKIUAM U IO JaHHBIM U OOBbEJUHEHUU UX €AMHBIA MCTIOTHUMBIN
Monyib. IlocnenoBarenbHelid mporiecc 00paboTKH MPOTrPaMMBI IS TOJIYYEHHST HCXOTHOTO MO-
IyJisl IPEACTABIICH B METOJMUYECKOM 1Tocobuu B pasnene 3[5].

Jns o0benuHeHnss Moayineld (yHKIMOHAIBHO U MO JaHHBIM B C++ HMCHOIB3YIOTCS TpO-
TOTUIB! (PYHKLUH 1 OMMCAaHUE BHEUIHUX NepeMeHHBbIX. [IokaxkeM 3To Ha MpoCTOM Ipumepe:

// Mogynb 1

inti = 0; // TnobanbHas nepemeHHas

int Summ(int a, int b){}; // Onucanune dyHkunmn B Mmoayne 1

// Mopgynb 2

extern int i; // OnncaHne BHEWHNX AaHHbIX

int Summ(int , int ); // MpoToTWUN BHELUHEW QYyHKLMK
main(){

i = 5; // icnonb30oBaHWE BHELLHMX AaHHbIX
S = Summ(2,2); // Bbi30B BHeLWIHEN DyHKLNM

B Moxyne 2 ucnons3yeTcst HepeMeHHast |, OlicaHHas Kak riio0ajbHasl IepeMeHHasi B MO-
nyne 1. B mogyne 2 ucnons3yercss GyHKIuss SUMM, onucanHas kak B moayine 1. Jlns mpaBuiib-
HOTO 00BEeIMHEHUS CBsI3el (paboThl pelakTopa CBsA3EH) UCIIOJIB3YIOTCSl ONTUCAHUS BHEITHUX J1aH-
HBIX (extern) u 3amaHue NpoTOTHIA PYHKIIMKA SUMM.

3.7. lousiTue 0 0JIOK-CXeMax

Jlnist onmcaHus aJrOPUTMOB MCHOJIB3YIOTCS pa3iuuHble criocoObl. Hanbonee HarmsaHbM
Y TPOCTBIM SBJISIETCS TEXHOJIOTHs OJI0K-cXeM. B maGoparopHsix paboTax BaMm HEOOXOIUMO B CO-
BEPILIEHCTBE OCBOUTH ATy TexHOJorui0. B JIP Ne2 ¢parMeHTsI mporpaMM HUKIMYECKOTO BUA U
C BETBJICHHEM HYXHO 0(hOpMHUT B BUJE OJOK-cXeMbl. biIoK-CXeMbl O3BOJIAIOT HE TOJBKO JIOTHY-
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HO M 0e3 omMOOK MOCTPOUTHh MPOTrpaMMy, HO U MPOBEPUTH €€ paboTy B IMpolecce OTIAIKU U
MPOBEPKH. TeXHOIOTHS TIOCTPOCHHUS OJIOK-CXEM MOJIPOOHO ONMCaHa B METOJUYECKOM ITOCOOHH K
nabopatopHbIM padotam mo Kypey[5] B paznene 8. [ns rpadudeckoro mocTpoeHus OJI0K-CXeM
OYCHb yI00HO HCIOB30BaTh MporpaMMHbi mpoaykt MS Visio. ITpumep O10K-CXEMBI TSI BbI-
YHCIICHUS CyMMBI TIOJIOXKHUTEIbHBIX 3JIEMEHTOB MaCCUBA MPUBEICH HUXKE.

‘ Hawvano ’

L

I Sum =0 I

—>—< | = o,razm >_

Sum = Sum -+ iMasJ[i];

v

MeyvaTb razm , Sum
——— T
‘ Konen ’

3.8. bubauorexu GpyHKUMI

B cucremax nporpamMmmupoBaHusi MpeaycMaTpUBAETCS MHOTO OUOIMOTEK JUIsl QyHKIUN
Pa3IMYHOTO Ha3Ha4YeHUs (HampuMep, Uil paboThl CO CTPOKaMH, BBINOJIHEHHs BBOAA U BBIBOJA,
paboTHI ¢ MacCHBaMH U T.J.). DTH OUOIUOTEKH MOAKITIOYAIOTCS C TIOMOIIBIO 3ar0JIOBOYHBIX (paii-
JIOB WJIM MPOCTPAHCTB omKcaHuil (MMeH - namespace). Kpome 3aronoBo4HbIX (ailnoB ass uc-
MOJTb30BAHMS OMOIHMOTEK IMOJIKITIOYAIOTCS CIIENUAIbHBIE MOIYH (MHOTJA OHH ITOJKITIOYArOTCS
aBTOMAaTUYECKH), conepxamme onucanus QyHkumid ( *.1ib wmm *.dll). TIpumep nmoaxmoueHus
610IMOTEK BBO/IA/BbIBO/IA U OUOIMOTEK JIsl paOOTHI ¢ MAaTEMAaTUYECKUMHU U CUCTEMHBIMU (YHK-
LHUSMHU:

#include <math.h>
#include <process.h>
#include <stdio.h>

CrangapTHbIX OMOIHOTEK OYeHb MHOTO. Hy»HO XOpOIIIO 3HAaTh UX Ha3HAUYEHHUE U UX CO-
CTaB JJIsl UCMOJIb30BaHUs B mporpammax. Uewm Jryuie 3HaHUs 0 OMONMOTEKax, TeM ObICTpee U
0e30mr00YHO MOKHO CO3/1aTh CIIOKHYIO TIpOrpaMMy. B cOBpeMEHHBIX CHCTEMax IMPOrpaMMHUpPO-
BaHMsI JIOCTYIHBI (OOJBIIOM KOJIMYECTBE) OMOJIMOTEKH KJIACCOB, KOTOPHIE OMHMCHIBAIOT HOBBIE
JIOTIOJTHUTEIIFHBIE TUTIBI JTAHHBIX.
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4. MaccuBbl U yKasaTenu B nporpamMmmax

4.1. MaccuBBbI

IlepemeHHas1, KOTOpass MOKET COXPaHATH TOJIBKO OJHO 3HAYEHUE, HA3bIBACTCS IPOCTOMN
nepeMeHHoH. [l pa3paboTKU CIOXKHBIX MIPOrpaMM 4acToO HEJOCTATOYHO OJHUX MPOCTHIX Mepe-
MEHHBIX, TaK KaK B IIPOTUBHOM CJIydae MPOCTHIX MEPEMEHHBIX ObLIO OBl OYEHb MHOT'O C Pa3HBIMHU
MMEHaMH, U IIPOrPaMMUCT MOXKET JIETKO 3allyTaTbCsl B TAKUX HauMeHoBaHMsX. IloaTomy B A3bI-
Kax MMpOrpaMMHUPOBAHUs BBEJCHO MOHATHUE MAacCCHBOB (YIMOPSIOYCHHBIX HA0OOPOB) OJHOPOIHBIX
(ogHOrO THIIA) MEPEMEHHBIX, JOCTYI K KOTOPHIM BBIMOIHAETCS C YKa3aHUEM HOMepa OT/AEIbHOI0
aneMeHTa (MHAeKca). Takylo NEepeMEHHYI0 Ha3bIBAIOT TaKXKe MEPEMEHHOW C MHJAEKCAMM WM
aJIeMeHTOM MaccuBa. [lpu onucanuy MoMMUMO UMEHM U THNA JUIsl MACCHBOB HEOOXOIUMO yKa-
3aTh €ro pa3Mep, KOTOPBIM Ha3bIBAa€TCsSl Pa3MEPHOCTHIO MaccuBa. B o01iemM ciydyae maccuB onu-
CBIBAETCA TaK:

<THN MaccuBa > <HMS$ MacCHBa> [<pa3MepHOCTH MaccuBa>];
Hampumep:
int iMas [10]; // onucaH MaccvB iMas Lenoro Tina, coaepxatunii 10 anemeHToB ( HOMepa
0:9)
char sMas [MAX]; // MaccuB sMas CMMBOMBHOMO TUMA, coaepxkalmii MAX anieMeHToB

Pa3zmepHOCTh MaccuBa 3amaeTcsl IEJIOW KOHCTAHTOH, NMEPEMEHHON KOHCTAHTHOTO THIIA
WJTU TIEPEMEHHOM 3Tarna KOMIWJISIIUY, U TIPU TAKOM OMHUCAaHUU Pa3MEPHOCTh MACCUBOB HE MOXKET
W3MEHSThCS BO BpeMsi paboThl porpaMMel. Homepa MaccuBa HaunHatotcs ¢ Hys (0), mosTomy
TOCJICTHUM 3JIEMEHT MacCHUBa MMEET HOMEp (TOYHEE MHACKC) Ha €IMHHILy MEHBIIHUMA, YeM pas-
MepHOCTh MaccuBa (B HameM ciydae 9). [lpu oOpamieHnn K 3JeMEHTaM MacCHBa MOXHO YKa-
3aTh, KAK KOHCTAHTY, TaK U IEPEMEHHYIO I€JI0T0 THIA, TaK M BBIPAXKEHUE I[EJI0T0 TUTIA.

Hampumep:
iMas [5] = 3; // anemeHTy MaccmBa iMas ¢ HomepoM 5 (6-My) npuceBamBaeTcs 3
sMas [i + 5] = 'A’; // anemeHTy MaccuBa sMas ¢ HoMepoM i (i+4) npucsavsaeTcs cumeon 'A'

Maccussl MOT'YT UMCTb 60H€€ OIHOI'0 M3MCPCHUS, IMPU 3TOM YKA3bIBAKOTCA 3HAYCHUA
Pa3MepHOCTH MO KKIOMY U3MEPEHHUIO OTAEIHHO B KBaIPATHBIX CKOOKAX:
<THI MaccuBa > <UMS MaccHUBa> [<pa3MepHOCTH MaccuBal>|[<pa3MepHocTh MaccuBal2>] ...;
Hamnpumep, 1ByMEpHBII MaCCHUB MOXET OBITh OTHCAH TaK:
int iMas [5][5]; // AByMepHbI MaccuB iMas Liesioro Tuna, coaepXkalmii 5*5 anemMeHToB

[Ipu ucnonp30BaHUK MTEPEMEHHBIX MAacCCHBOB C Pa3MEPHOCTHIO Oosee 1-i JoiKeH OBITH
yKa3aH HOMep (MHJIEKC) MO KaXKIOMY M3MEpPEHHIO (MEpEMEHHAas C MHJIEKCaMU — OMpeNeNsieT B
KOX/IbIIi MOMEHT BPEMEHHU OJIMH 3JIEMEHT MAacCHBa):

iMas [i][j] = 10; // iMas c HoMepaM# i 1 j NO KaXxaoMy M3MepeHuto npuceameaeTcs 10

MaccuBbl Hy>KHBI I TOTO, 4TOOBI c/leNiaTh porpammy 0oJiee KOpOTKOH, st 00paboTKu
00JbIIMX 00BEMOB JAaHHBIX U JUIs oOecreyeHHs AMHAMHUYECKON HacTpoilku mporpamm. Hucio
n3Mmepenuii maccupoB B C u C++ He orpaHMuMBaeTCs.

Pa3zmepHOCTh MaccuBa B KaKJIOM U3MEPEHHHM MOXKET OBITh 3a/1aHa (KaK CKa3aHO BBIIIE):
LIEJIOYMCIICHHOW KOHCTAHTOMW, MEepeMEeHHOM 3Tama kommwisiiuu (#define), koHcTaHTHOW Tepe-
MEHHOM LIeJI0ro TUMa U IeJION nmepeMeHHOH ([1s1 fuHaMU4ecknX maccuBoB). [Ipu nHMnManm3a-
UM MacCHBOB (DMKCHPOBAHHBIM 3HAYCHHWEM KOHCTAHT WMHHIIMAIM3ALNHN, Pa3MEPHOCTh MOXKET
ObITh HEe yKazaHa. PaccMoTpuM elie mpuMepbl il pa3HbIX CIIOCOOOB 33JaHUS Pa3MEPHOCTH
MaccHBa:
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#define N 10 // MNepeMeHHas 3Tana KOMNUASLMK

int Mas[N]; // OnucaHne maccmBa pa3mepHocTbio 10

const int NMax = 5; // KoHCTaHTHas nepeMeHHasi
int MasS[NMax]; // OnucaHue MaccMBa pasMepHOCTbIO 5

int Maslni[] = {1,2,3,4}; // OnncaHne mMaccmMBa pasMepHOCTLIO 4

Nuunmanuzaius JByMEPHBIX MAaCCHUBOB:
int C[3][6] ={ { 1,2,3,4,5,6}, { 1,2,3,4,5,6}{ 1,2,3,4,5,6} };

B nporpaMme MOXHO TMHAMHUYECKH OIPEAETUTD YUCIIO 3JIEMEHTOB B MAaCCHUBE:
int iMas1[] = {3,3,2,4,5,6,0,1,9};
Razm = sizeof(iMas1)/sizeof(int);

Ykazarenp — 3T0 IEpEMEHHAs], KOTOPask COAEPKUT aAPeC NaMATH, I'I€ PacIloioKeHa Apy-
ras mepeMeHHas (CM. pa3jiesl HUKe) WM MacCUB MEPEMEHHBIX (DTOT pparMeHT paszzeina MOXHO
MPOIMYCTUTh, MO3HAKOMUTCS MOApOOHEe ¢ yKa3aTels MU M BEpHYThcs K Hemy mozxke). [lo-
YMOJIYAHHUIO CaMO MM MAacCHBa TPAKTYETCA KakK yKaszaTesb Ha ero Havaio. [Ipommttoctpupyem
3TO PUMEPOM.

int * PtrMas; // YkasaTenb Ha Lenyto nepemMeHHyto
int MasP[]={ 1,2,3}; // OnucaHne mMaccmBa

PtrMas = MasP; // Yka3aTento np1McBamMBaEeTCs yKa3aTeslb Ha Hayaslio MacCcuBa
int m = PtrMas[1]; // k = 2!

Taxoke 3a0erasi Briepel, MPOUJUTIOCTPUPYEM UCIONB30BAHUE yKazaTemnei s paOoThl C
TUHAMUYeCKUMU MaccuBamH. [Ipowstmoctpupyem 3To 3pa3y Ha npumepe. B ykazarene PtrMas
3alOMUHAETCs aApec 00JacTH AMHAMMYECKOM MaMsTH, BBIIEICHHON omepaTtopoMm New. Jlamee
JTUHAMUYECKUIT MACCUB 3aIOJIHACTCS B IUKJIE. 3aTeM C MCIOJIb30BAaHUEM ONEpaIlii pa3bIMEHO-
BaHus (*) MBI IOJyYUM HOBOE 3HaUYeHHE U3 MaccuBa (B nepemeHHyto |). Ono paBHo 3.

PtrMas = new int [5];
for(intk=0; k< 5; k++)
PtrMas[k] = k + 1; // OnHamnyeckoe 3anosiHEHWE MaccmBa uncnamm ot 1 o 5
intl=2;
*(PtrMas + I) = | + 1; // Wcnonb3oBaHue ykasaTens Ans 3aHeceHne Ha MecTo [2]
3HayeHusa 3 (2+1)
| =PtrMas[l]; //1=3

4.2. Yka3zarean

Kpome wucnonb3oBaHus MacCUBOB, €CTh M JAPYToi crmoco0, 4ToObl caenath Mporpammy
IMHAMHYECKU HACTPABAEMOI BO BPEMsI BBIITOJHEHHS. DTO IEPEMEHHBIC CIEIMaIbHOTO THIA -
ykaszarenu. Takue nmepeMeHHbBIE COJEPKaT B KAUeCTBE 3HAUCHUS HE YMCIIO, a aJIpec PYyrou Ime-
PEMEHHO (B oniepaTHBHOM maMsTH). [Ipy onricaHny TakuX NMEPEMEHHBIX HYXKHO yKa3aTh CIICIIH-
aNbHBIN 3HAK — 3Be3go0uka (“*”). Kpome Toro, moymKkHO OBITh yKa3aH THUII IEPEMEHHBIX, HA KOTO-
pBIe JaHHBIA yKa3aTellb MOXKET CChUIaThcst. MOXKHO OOBSIBUTh M MAacCUB yKa3aTeJed W BBIOJI-

HUTb MIPEABAPUTENbHYI0 MHUIIMATN3ALNI0 yKa3aTenss. Onucanue ykazaTels:
<THN yKa3aTejis > * <ums ykazareass™> | = < 3HaueHHe VI MHULMAJIU3AUN>];

Hampumep:
// YkazaTtenu
int /*i, %3, k;

int *pInt; // Yka3aTenb Ha nepeMeHHyto Tuna int
int **pplnt; // Yka3aTenb Ha yka3aTeslb Ha NepeMeHHyto Tuna int
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int *pMas[10]; // MaccuB ykasaTenei
int al =5; // MNpocTtas nepemMeHHast
int *pInit = &al; // nHMUManu3aumsa ykasatens
Jlnsg paboThl ¢ yKa3aTeNnsMU HCIIOJIb3YIOTCS JIB€ CIIelMajbHBbIC OMNEpalluu: OIeparus
umeHoBanus (“&”) u omeparnms paspiMeHoBanus (“*”’). OnepaiMs UMEHOBAHHUS HCIOJB3YETCS
JUISl BBIYMCIIEHUS 3HAUEHUS yKa3aTelsl — agpeca epeMEeHHON niu BelpaxkeHus. Onepauus pa3bl-
MEHOBAHHUS MCHOJI3YETCA ISl MOJYUYEHHUsI 3HAYEHHs] MEPEMEHHOM, aJpec KOTOPOW 3aJaH JaH-
HBbIM ykazaresieM. [Ipumepsi:

/// 3apaHue 3HaveHnq 1 agpecoB

j=15;

pInt = &j; // iMeHOBaHKe - B yKa3aTesb 3anncbiBaeTCs agpec

i = *pInt; // pasbiMeHoBaHWe — 6epeM 3HaYeHVe NepeMeHHON Mo ykasaTento (j)
ppInt = &plnt;

k = **pplInt; // nBolHOE pa3bIMeHOBaHWE yKa3aTens

st ynporieHust paboThI C YKa3aTeNIsIMH, a TakKe sl yIOOHOM TEperpy3KH Omepaluii B
kiaccax B C++ BBeJeHO MOHATHE cChUIKU. CChUIKA TaKXKE 3a/1a€T aJipeca Ipyrux NepeMeHHBIX U
00BEKTOB, HO SIBHOTO UCIOJB30BaHUS ONepaluii UMEHOBaHUS U Pa3bIMEHOBAHUS JUIS CCHUIOK HE
TpeOyercs. benee neTalbHO CO CCHUIKAMH BBI MIO3HAKOMHUTECH B Kypce OOBEKTHO - OPUEHTHUPO-
BaHHOT'O IIporpaMMupoBanus (cM. aureparypy[6] 1 MSDN).

4.3. lunamMudeckasi namMsTh

YacTo Bce NEpEMEHHBIE U MACCHBBI PACIIONIAralOTCs B ONEPATUBHOM MaMATH 3apaHee, 10
HayaJia BBINIOJHEHUs MporpaMMbl. Bce paccMOTpeHHbIE paHee MpUMEPHI BKIIOYAIM TaKue mepe-
MEHHBIE U MACCUBBI. PazMep BbIIECIEHHOM MMaMATH I10Jl MACCUB, TO €CTh €r0 Pa3MEPHOCTH B 3TOM
ciydyae U3MEHUTH Helb34. [103ToOMy npuxoauTcs 3apaHee pacCUMThIBATh MAKCUMAJILHO BO3MOXK-
HYIO0 Pa3MEpHOCTh MacCHBa, KOTOpasi MpuemMiieMa JJisi BceX CiaydaeB. TO MPUBOJIUT K mepepac-
X0y TIaMATH JJIs1 OTACJIBHBIX CitydaeB. JIJisi SKOHOMHUM MaMATH | JUJIS IOCTPOSHUs Oosiee yHH-
BEpCANIbHBIX TMPOTPAMM HCHOJB3YIOT JMHAMHUYECKU BbIACIsIeMble MnepeMeHHble. C MOMOIIbIO
crenuanibHbIX oneparuii (New u delete) MOKHO BBIIECIATH MaMATh BO BPEMs BBITOJHEHHS IIPO-
rpammbl. Takue qaHHbIe Ha3bIBalOTCs AuHamMudeckuMu. Panee B si3pike CU onepaTuBHast maMsTh
BBIZIEISUIACH C TMOMOIIBIO crieiuanbubix GyHkimid (alloc, malloc u T.1.). JluHamudeckue mepe-
MEHHBIE PACTIONIATalOTCsl B ONEPATUBHOM MaMATU B CIielMaibHOM o0nacTtu. s paboThl ¢ Taku-
MU JAHHBIMHU HMCHOJB3YIOT YKa3aTeIu U CChUIKU. [Ipumep BblaeneHuss AMHAMUYECKON HamsiTh
JUISL yKa3aTenen U CChUIOK:

int * piDyn = new int; // BbioensieTcs obnactb AN Lesoin nepeMeHHoN

int *piDMas = new int[10]; // Bbigenserca obnactb gns ™Maccvuea LUenbix 10
NepeMeHHbIX

int *piDMas = new int[i]; // Beigensetcs obnacte Ans Maccmea LEnbIX i nepeMeHHbIX
Pabota c ykazarensiMu Ha TUHAMHUYECKHE TIEPEMEHHBIEC M MAaCCUBBI BBITJISIUT TaK:

*piDyn = 5;

piDMas[0] = 5;

[To 3aBepriennro 6510Ka, B KOTOPOM BBIJICIICHBI JHHAMHYECKUE MEPEMEHHBIE WX HAJlI0
yIAINATh CIIEIHaIbHBIM oriepatopom delete:

delete piDyn;
delete []piDMas;

Kpome storo ans paGoTel ¢ TMHAMUYECKOW MaMSIThIO MOTYT OBITh HCTIOIB30BaHbI ()YHK-
UM paboThI ¢ JUHAMUYecKoi maMsaTeio ( 6ubaunorexka malloc.h): Beizenceunwue (calloc , malloc) u
ocBoOoxenus (free), oneparuBhoii namsitu [Ipumep:

#include <malloc.h>
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int *pMaslInt;
pMasInt = (int *) malloc ( 10 ); // BblgenuTb 10 6aiiT
free( pMaslInt ); // OcBoboauTb AMHAMUYECKYHO NaMSITb

pMasInt = (int *) calloc ( 10 , sizeof (int)); // BblaenuTb ana mMaccmea 10 ‘ktvtynjd no
pa3mepy int

pMasInt[3] = 10; // PaboTa c AMHaMNYeCKMM MacCMBOM

int iTest = pMasInt[3] ;

free( pMaslInt ); // OcBoboanTb AMHAMMYECKYIO NaMATb
Jpyrvue BO3MOXHOCTH I padOThl ¢ OMOIMOTEKOI Bbl HaleTEe B JUTEpPATYpe U JOKY-
MmenTanuu no CH.

4.4. OTnaaka nporpamMm.

B sToM paznene nmoBTOpsieM BO3MOXKHOCTH OTJIaJuMKa, TaK KaKk AEMOHCTpalUs Mporpam-
MBI TIPETIOIaBATENIO JIOJKHA OBITh BBIMIOJIHEHA B peXHMMe oTiamaduka. I[Ipm paspaborke mpo-
IpaMM BaXKHYIO pOJIb UI'paeT OTJIAJAYUK, KOTOPBI BCTPOEH B CHUCTEMY IporpaMMupoBaHus. B
pPeXUME OTIATKA MOXKHO TMPOBEPUTH PabOTOCIIOCOOHOCTH MPOrpaMMBbl M BBIOJHHUTH TMOUCK
oKOOK caMoro pa3Horo xapakrepa. OTiaa 4uK HO3BOJISET MPOCIEAUTH X0/ (110 IIaram) BbINOJI-
HEHHsI IPOTPaAMMBI U OTHOBPEMEHHO TOJTyYHTh TEKYIIHE 3HAYEHUS BCEX MEPEMEHHBIX U 00BEK-
TOB NPOrPaMMBbl, YTO MO3BOJIAET YCTAHOBUTh MOMEHTHI BPEMEHHU (M ONepaTopbl), B KOTOpHIE
MIPOUCXOIUT OIMHMOKA ¥ TIPEANPUHSITH MEPHI €€ YCTpaHEeHUs. B 11emoM, OTIaAuuK MO3BOJISIET BHI-
MIOJTHUTD CJICAYIOUINE AeHCTBUS:

— 3amycTUTh IPOrpaMMy B PEKUME OTIIAIKH 0e3 TpacCUpoBKH 1o maram (F5);

— Bemonuute nporpammy o maram (F10);

— BpIMOnHUTE mporpamMMmy IO miaraM ¢ OOpPAlICHUSMH K BIOXKEHHBIM ()YHKIIH-
am(F11);

— YcranoButh TouKy octanoBa (BreakPoint — F9);

— BeimonHuTk porpammy 0 nepBoi Touku octanosa (F5);

— IIpocMoTpeTs JII00bIC JaHHBIE B PE)KMME OTJIAJIKH B crienaibHoM okHe (locals);

— IlpocMoTpeTs 1100bIe JaHHbBIE B PEKUME OTIAAKH ITPHU MOMOILM MBIIIKH;

— U3menuts r00ble AaHHBIC B PeXHME OTIAAKH B crenuanbHoM okHe (locals u
Watch);

— YCTaHOBHTH IPOCMOTP MEPEMEHHBIX B criennansHoM okHe (Watch);

— IIpocMoTpeTh mocne10BaTeIbHOCTD U BIOKEHHOCTD BBI30Ba (DYHKIINH.

[pu BEIMOTHEHUH BCEX J1a0OPaTOPHBIX Kypca CTYACHTHI JODKHBI aKTUBHO HCIIOIB30BATh
oTnaquuk VS, 3HaTh €ro BO3MOXKHOCTH U OTBEYaTh HA KOHTPOJIbHBIE BOIIPOCHI, CBA3aHHBIE C OT-
KON ¥ TECTUPOBAHUEM IPOTPaAMM.

Ilpumeuanue. IlogpoOHoe onucanue Marepuaia U MOHATHI Bbl MOXKETE€ HAMTH B JIMTe-
patype [1 - 6] unu cnpaBounoi cucteme MS VS. Kpome Toro, He mporrycKaiTe JIGKIIHA 110 Kyp-
cy. He pekomenyto 6e30roBopodHO BEpUTh MaTepuaiaMm u3 cetu MHrepHer (Hanpumep, B Bu-
KHIEIUH), TaK KaK TaM B HEKOTOPBIX CTAaThsIX €CTh OIIUOKH!

4.5. Monynu
[lpu mpoexTupoBaHuK U pa3zpabOTKe MPOrpaMM MPUMEHSETCS METO]] MOJIYJIBHOTO IIPO-
rpamMupoBanusi. CyTh €ro 3aKJIF0YaeTcsl B TOM, YTO CJIOXKHAS Iporpamma pa30ouBaeTcs Ha OT-
JebHBIC YacTH (MOJIYJIM — HE HAJ0 MyTaTh C y4eOHBIMU MOy MK ). Kaxaplii Moy pa3pabda-
TBIBACTCS OTACIHLHO M BO3MOXHO Pa3HBIMH MPOTPAMMUCTaMH. Takoi croco® Ha3hIBAIOT TAKKE
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nexomnosuipe. COBOKYMTHOCTh MOAYJIEH COCTaBJISIET HOPOEKT MporpaMMbl. Moaynu ObIBAIOT
Pa3HBIX TUIIOB:

— Hcxonnble MOIIyNH, COAEPIKAIINE TEKCT Ha S3bIKE IPOrPaMMHUPOBAHUS.

— OOBEKTHBIE MOJIYTU TIOTYYAIOTCS B PE3yAbTaTe KOMIUJISIUHN MPOTPAMMBI.

— HcnonHumele MOAYNH MTpeIHAa3HAYCHBI JJISl BHITOJHEHUS IPOTPAMMBI.

HcxonHble MOAYTH MOTYT OBITh pa3HBIX THIOB. OCHOBHBIC HCXOJIHBIC MOJYJIH — 3TO MO-
aynu mporpamm (*.C, *.Cpp) U MOAYJIH 3arojoBOYHbBIX (aiioB (*.h , *.hpp). OHu BKIIOYECHBI B
pa3HbIe pa3elbl JepeBa MPOEKTa MPOTrPAMMBI.

OObekTHBIE MOIYIU (GOPMUPYIOTCS KOMIUISTOPOM SI3bIKa MPOTpaMMHUpOBaHUs (y Hac
C++) B TOM ciydae, eci He ObUTO OMMOOK B mporpamMme. OOBEKTHBIE MOAYIH SIBISIOTCS TPO-
MEXYTOUHBIM 3BEHOM B CO3JIaHWU MPOTPaMM, HO HE MOTYT BBIMOJIHATHCS HEMOCPEICTBEHHO.
[ToaxmmrouaeMbie B iporpaMmMy OMOJIHMOTEKH COAEPIKAT OOBEKTHBIC MOAYIH, IIOATOMY HE Tpedy-
€TCsl X MOBTOPHOM KoMK, OOBEKTHBIE MOAYJIM UMCIOT paciiupeHue *.0byj.

HcnomauMbie MOAYIIH TIPEIHA3HAYCHBI IS HEIOCPEACTBEHHOTO BBITIOJHEHHUS HAa KOM-
MBIOTEPE WM TOJKIIOYEHUS B BBINONHIEMYIO mporpammy. OCHOBHBIE UCTIOJHUMBIC MOIYIU
HMEIOT pacimpeHue *.exe (wm *.Com), mo3ToMy ONEepaIoHHAasl CHCTeMa MOXKET KOHTPOJIUPO-
BaTh UX 3aMyck. Moaynu quHamudeckux Oudsmorek umerot pacimmpenue *.dll. CymectByror u
JIpyrue pa3HOBUIHOCTU UCIOJHUMBIX MOJIYJIEH, 3aBUCSIIUX OT UCIIOJIb3YeMbIX TexHosorui. Uc-
MOJIHUMBIE MOAYTH (DOPMHUPYIOTCS CHEIHATbHOW MPOrpaMMON CHUCTEMBI MPOTPaAaMMHUPOBAHUS
PEIaKTOpPOM CBsi3el (MM KOMIOHOBIIMKOM). PenakTrpoBanue cBs3el 3aKIII09aeTCs B MPOBEPKE
MEXMOJIYJIBHBIX CBSI3CH MO (YHKIUSAM H M0 JAaHHBIM U OObEIUHEHUH WX €UHBIA UCTIOTHUMBIN
Moayib. [locnenoBaTenbHbl nporecc 06pabOTKU MPOrpaMMBbl AJisl MOJIYYE€HHUSI UCXOJIHOTO MO-
TyJisl IPE/ICTaBICH B METOIUUECKOM 1mocoOuu B pasaene 3[5].

s o6benquHeHusT MOAyne (pyHKIMOHAIBHO U MO AaHHBIM B C++ HCHOJIB3YIOTCS IPO-
TOTHUITBI (PYHKIMI Y OMHMCAaHNE BHENTHUX TIEpeMEHHBIX. [[okakeM 3TO Ha MPOCTOM MPUMEPE:

// Moaynb 1

inti = 0; // TnobanbHas nepeMeHHast
int Summ(int a, int b){}; // Onucanne dyHkumm B Mogyne 1

// Mopynb 2
extern int i; // OnncaHme BHELWHNX AaHHbIX
int Summ(int , int ); // MpoToTWUN BHELUHEW (QYHKLMK

main(){

i =5; // cnonb3oBaHne BHELHUX AaHHbIX
S = Summ(2,2); // Bbi30B BHeLIHeN (yHKLNK

B Monyne 2 ucronb3yercs nepeMeHHas |, ONMCcaHHas Kak ri100aabHas epeMeHHas B MO-
nyne 1. B monyne 2 ucnons3yercs GyHKIus SUMM, onricanHas kKak B moayne 1. Jlims mpaBuib-
HOTO O0BEAMHEHHUS CBsI3eH (pabOoThI peakTopa CBsA3€ii) UCIIONB3YIOTCS OMMCAHUS BHEIIHUX J1aH-
HBIX (€Xtern) u 3aganue nmporotumna GyHKIMH SUMM.

4.6. bubauorexn GpyHKUIMI

B cucremax mporpamMMupoOBaHHS MpeTycMaTPUBACTCS MHOTO OMOIMOTEK i (QYHKIIMMA
pPa3IUYHOTO Ha3HAYCHHs (HAMpPUMeEp, A pabOThI CO CTPOKAaMU, BBHIMOJHEHUS BBOJA M BBIBOJA,
paboThl ¢ MacCHBaMH U T.J.). DTH OUOIMOTEKH MOAKITIOYAIOTCS C TIOMOIIBIO 3ar0JIOBOYHBIX (aii-
JIOB WJIM TIPOCTPAHCTB OMHUCaHHK (MMeH - namespace). Kpome 3aronoBouyHbIx (GailioB st uc-
M0JIb30BaHUSA OMOIMOTEK MOAKIIOYAIOTCS CIEHUATbHbIE MOIYIN (MHOTJA OHU MOJKIIIOYAIOTCS
aBTOMAaTUYECKH), conepxanme onucanus QyHkimid ( *.1ib wim *.dll). Tlpumep noaxmoueHus
OuOJIMOTEK BBOA/BBIBOIA M OMOJIMOTEK I pabOThI C MATEMAaTUYECKUMHU U CUCTEMHBIMU (PyHK-
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USIMU
#include <math.h>
#include <process.h>
#include <stdio.h>
CrangapTHBIX OMOMOTEK OYeHh MHOTO. Hy»KHO XOpOIIIO 3HATh WX HA3HAUCHUE U UX CO-
CTaB JJI1 MCIOJIb30BaHUS B IporpamMmax. Uem jydine 3HaHHS O OMONIMOTEKaX, TeM ObICTpee U
0e301MMnO0YHO MOKHO CO3/aTh CIOKHYIO IporpaMmMy. B COBpEMEHHBIX CHCTEMax IPOrpaMMHUpPO-
BaHUSl JOCTYNHBI (OOJNBIIOM KOJNWYECTBE) OMOIMOTEKH KIACCOB, KOTOPHIE OINUCHIBAIOT HOBBIE
JIOTIOJTHUTEIILHBIC THITHI JaHHBIX.

4.7. budauorexu pynkuuii u madaono kiaaccos: RTL, STL, MFC, ATL

B CH++ BBeieHBI crienMaNbHBIC KIIACCH ISl pabOThI ¢ MaccuBaMHu. J1JIsl UX MCITOJIB30Ba-
HUSL HE00XOIUMO OCBOUTH OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO POTPAMMUPOBAHUS, YTO BaM
MPEICTOUT B AAbHEHIINX AUCHUTUIMHAX. [ 0OIMX CBEACHHUN MPHUBOAMM 3]I€Ch MaTepHall O
HazHaueHuu Oudmmorex MS VS.

B cucTtembl mporpaMMupoOBaHUs BKIFOUAIOTCS PA3JIMYHbIC OMOIHMOTEKH QYHKIUH U Kiac-
coB. B MS VS BkI1104eHO HECKOJIBKO IPYIMIT TAKUX OUOINOTEK, KOTOPbIE MOCTOSHHO Pa3BUBAIOT-
csl M IOOABJSUTUCH 110 MEPEe Pa3BUTHS CAMOM CHUCTEMBI IporpammupoBanus. K coxanenuro, s
Pa3HBIX S3BIKOB M CHCTEM MPOrpaMMUPOBAHMS MIOKA HET €AMHOTO CTaHIapTa, 0O3TOMY pa3pada-
TBIBaTh MPOTPAMMHBIC CHCTEMBI, UCIOJIB3ys OMOIMOTEKH pa3HBIX pa3pabOTUYUKOB, 3aTPyIHU-
TesibHO. OHAKO CYIIECTBYIOT TEXHOJIOTUH M IIAT(GOPMBI, MO3BOJIAIONINE PEIIUTh 3Ty Mpodie-
My.

B MS VS npenycMoTpeHs cieayroniie rpymnibl OH0IHoTeK:

— CRTL - CRun-Time Libraries - cranmapTHble OMOJHOTEKH 3Talla BBIMOJHCHHUS.
— STL - Standard C++ Library — crangaptabie Oubauotexu C++.
— MFC - Microsoft Foundation Class Library — 6u6nmorexku kiaaccos MS.

ATL - Active Template Library — 6u6imorexu 1maGiioHoB.

NET Framework Class Library— 6u6anorexu miatrdopmsr .NET.

B C RTL BxitoueHo MHOTO OMOIMOTEK [UIsl pabOThl CO CTaHJAPTHBIMHM THIAMH JaHHBIX,
¢aitiamu, cTpoKkamMH U T.J. DTH OMOIMOTEKH BOZHHUKIIM OTHOCUTENFHO JAaBHO, HO MOJAJIEPKHUBA-
IOTCSl B HACTOSIIEE BPEMS M TIPEACTABISIIOT CO00i HaOop 0a30BBIX CPEACTB MPOTPAMMHUPOBAHUS
Ha si3pikax C u C++.

B STL BkitoueHO MHOTO OMONHMOTEK, OpUEHTHPOBaHHBIX Ha C++, U 00eCTIeUMBAIONINX
paboTy ¢ MHOKECTBOM KJIACCOB, 0OBEKTOB U IA0JIOHOB. DTH OUOIMOTEKH TOCTYITHBI BCEM IOTb-
30BaTEIIM U BKIIIOYAIOT: OMOJIMOTEKH TOTOKOBOT'O BBOA, BEIBOA (CiN, COUt), paboTy ¢ KOHTEH-
Hepamu 00beKkTOB (Vector, string, list, map, stack, set u mHorme npyrue.), pabory ¢ GyHKIHIMU
u3 6ubroTek stamna BeimonHeHus (CRT).

B MFC BxitoyeH mupovaimii Habop KJIacCoB M (DYHKIMH, MO3BOJISIOMIUX 00€CIeUnTh
MPOrpaMMHPOBAaHUE TPAKTUYECCKH JIOOBIX 3a/a4. JTO OMOIMOTEKH KIAcCOB W (YHKIIMIA: TO-
CTpOCHHS NPHJIOKEHUIA, B TOM 4rcie u B cpene Windows, okoHHOro nHTepdeiica, ynpaBieHus
¢aitiamu, paboThl ¢ KOHTEHHEPHBIMU KiIaccaMu, rpadudeckoro uHTepderica, MOANCPKKHA pas-
JMYHBIX TEXHOJIOTUH, B TOM YHCJIE U COBPEMEHHBIX (BEpCHUU OUOIMOTEK MOCTOSIHHO OOHOBJISIIOT-
cs1), MPOrpaMMHUPOBAHHS KOMMYHHUKAIIUH, 00pabOTKH JTOKyMEHTOB H MHOTOE Jpyroe. B dactHo-
ctu, B Apyrux JIP, Mbl mo3HakomuMcs ¢ koHteitnepamu turna CArray, CList u ap.

B ATL mnpeacraBiaen Habop O6ubmuotek, moanepxuBatomux AX u COM TEeXHOIOTHH.
Uwncmo TOCTYMHBIX KJIACCOB U MIA0JIOHOB B 3TUX OMOTMOTEKaX COM3MEPHMBI C HAOOpoM OMOIHO-
tek MFC, OHM UMEIOT JOTIOTHUTEIBHBIC KITACCHI M KJIACCHI, KOTOPhIE MOXKHO OJTHOBPEMEHHO HC-
nojb30BaTh coBmectHo ¢ MFC (“Shared by MFC and ATL”). B uacthoctH, B Apyrux JIP, Mbr
mo3HakoMumcs ¢ konteiinepamu tuna CAtlArray, CAtlList u ap.

NET O6ubnuoreku mpeacTaBIsiiOT co0oi Habop (MHOTAA M 00Jiee TOYHO TOBOPAT ILIaT-
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¢dopmy) OubmoTeK /U1 pa3paboTKU MPOrpaMM — MPUIIOKEHUM caMOro YHHBEpCaJIbHOro Buaa. B
9Ty TIaTGOopMy BKIIOYAIOTCS Takue OMOIMOTEKH, KOTOPHIE HCKIIOYAOT HEOOXOIUMOCThH HC-
nonb3oBanus yctapeBmux oubmanorek (CTR u STL). [Ipumenenue 31oit miatdopmbl MO3BOISIET
cenaTh MPUIOKEHUs Oosiee YHUBEPCAIbHBIMU, OXBATHIBAET OOJIBIIEE YUCIO COBPEMEHHBIX TEX-
HOJIOTUI 1 00ecrieYrBaeT MHTETPAIIMIO C APYTUMHU CUCTEMAaMH MPOTPAMMHUPOBAHUS, B TOM YHCIIE
Y Ha pa3HBIX s3bIKaxX. B 4acTHOCTH B ATOW TutatdopMe ompeaesieHbl madIoHbl KiaaccoB Array,
List u muorme npyrme. .NET OuONMOTEKM WIMPOKO HCHONB3YIOTCS ISl CO3JaHUSI CAaWTOB
(ASP).ITnardopma .NET Oyzmer u3y4atscst B OTAECIBHBIX AUCIUTUIAHAX.

Onucanus 6ubnmorek Hamboee MOJTHO U ¢ IpUMepaMu B ipecTaBieHsl [4]. Kpome To-
ro, onucanust 6nbmmorek CTR u STL BbI HalineTe B [13]. Bcto HOBY0 mHpOpMarmio 06 6u6-
JMOTEKaX MOXKHO TakKe HaWTH Ha caiitax MS. Xopolee 3HaHUE CYNIECTBYIOIUX OMOIUOTEK,
WX TMOMOJHEHHs B HOBBIX BEPCHSIX, HECOMHEHHO, IOMOXET BaM CTaTh MPOECCHOHAIOM B MPO-
rpammupoBanud. B npyrux JIP mukia Bel MO3HAKOMHUTECH C COCTABISIOUIMMU APYTHX OUOIMO-
TeK.
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5. Ucnonb3oBaHue nepeMeHHbIX TUNA CTPOKa

B Teopernueckoil yactu onucaHus 1a00paTopHOH pabOThl BBOJSTCS OCHOBHBIE OHSATHS
U pacCMaTpPUBAIOTCS MPUHLUIIBI U1 pabOThI CO CTPOKAMHU Ha si3bIKe IporpammupoBanus CH.

5.1. Ctpoxu B CH

Tum maHHBIX CTPOKA SABISETCS OJHUM M3 CaMbIX BaKHBIX B MH(POPMALMOHHBIX TEXHOJIO-
rusix. B mepeMeHHBIX U MaccuBaXx JJAHHOTO TUIIA 3alIOMUHAIOTCS JaHHbIE, XapaKTepHbIe I UC-
[10JIb30BaHUA B 0a3ax JaHHBIX (Ha3BaHUS, (haMUIUM, UMEHA, JaThl U T.1.). B npunnune, mobbie
JIaHHbIE MOTYT XpaHUTHCS B CUMBOJIBHOM (hopMaTe, a 3aTeM IMepe]l UCIO0Ib30BaHUEeM IIpeodpa3o-
BBIBaThCSl B HYXHBIH (pOpMaT C MOMOIIBIO CIIEIMAIbHBIX PYHKIMH A3bIka. K coxanenuto, 3TOT
THUII OTCYTCTBYET B CIIMCKE CTaHAApTHBIX TUNOB sA3blka CU. B pazsutun CU++ Takoit tun peanu-
30BaH Ha OCHOBE Ki1accoB U Onbmmorek. HecmoTps Ha 310 B 6a30BoM s13b1ke CU nipegycMOTpeHsI
MHOTOYHCIICHHbIE BO3MOXKHOCTH, OMOMOTEKH M CpeJICTBa Ul paboThl co cTpokamu. CTpoka B
si3bike CU mipezicraBiisieTcss cMMBOJIBHBIM MaccuBoM (Char).JIpeqycMoTpeHbl BO3MOKHOCTH: KO-
MIUPOBAHHUS U CIMSAHMS CTPOK, UX BBOJAA U BBIBOJA, BBIIEIEHUE YaCTH CTPOKH, IIOUCK B CTPOKE U
MHOTHE Apyrue BO3MOKHOCTH. PaccMoTpum ux.

5.2. Onucanue CTPOK H HHMIHAJTU3AIUA CTPOK

Onucanue CTPOKH COBMAJIAET C OMMCAHUEM CUMBOJBHOrO MaccuBa. [Ipu atom nomycTtu-
MBI BCE€ M3YyYEHHBIE BaMHM PaHEE€ BO3MOXKHOCTHU MCIOJIB30BAHMS U WHULMAIU3ALMH MacCCHUBOB.
Hampuwmep:
char Str1[10]; // OnucaHa cTpoka MakCMMarbHOW AJIMHHBI 9 CMMBOJIOB
[Mocneguum conepkaTeabHBIM CHUMBOJIOM CTPOKH JOJKEH OBITh HYIIEBOM CHMBOJ (OT-
meuy He mudppa ‘0°, a cumBoa \0'), MO3TOMY MakCUMalbHas JJIMHHA CTPOKH, KOTOPYIO MOYHO
pa3MecTuTh B JaHHOM MaccuBe paBHa 9-tu. OgHo MecTo Tepsiercsa. CTpoka ¢ TAKUMU CBOMCTBA-
mu HasbiBaercs “HyabrepmunanTen” (Null Terminated — 3aBepmiennas Hynem). Takoe coriarie-
HHUE 0 KOHIIE CTPOKH MO3BOJISIET pab0TaTh CO CTPOKAMU, HE YKa3bIBas SIBHO ee JIHHY. Bo MHOTHX
porpaMMax, cuctemax st pabotel ¢ nanabiMu (bazax Jlanuabix - BJ1) ucmonp3yr0TCs HYJIbTEP-
MuHaiten ctpoku. [losTomy ncnons3yrores u takue coriamenus B CU. g 3anonHenus mac-
CHBa CHUMBOJIOB (CTPOKH) MOKHO MCIIOJIb30BAaTh OOBIYHBIE ONEPATOpPHI MpUcBauBaHusA. Pazmep
MaccuBoB B CU QukcupoBaH, MOATOMY MaKCUMANbHBIN pa3Mep JOKEH ObITh OMpe/eNieH 3apa-
Hee. Kax/ipIil 37IeMeHT MaccrBa 3aIoIHIETCS OTJEIbHO!
char Str1[20]; // OnucaHa cTpoka MakCMMasibHOW AJIMHHBLI 19 cMMBOMIOB

Str1 [0] ="M
Strl [1] = "p';
Strl [2] = 'v';
Strl [3] = 'M';
Strl [4] = 'e';
Strl [5] ='p';

Strl [6] = '\0'; // HyneBo cMMBOJ/ 3aHOCMTCS B 3TOM C/lydae CaMOCTOATENbHO
OZIHaKO MO>XHO HMCMOJIb30BaTh KOHCTPYKIIMIO MHUIIMATU3AIUN CTPOKHU, UCIIOIBb30BAHHYIO
Hke. OTMETUM, YTO HYJIEBOM CHMBOJI MPU TAaKOW MHUIIMAIIA3AIUU 3aHOCUTCS aBTOMATUYECKH,
HY)XKHO CIICJTUTh 3aTeM, YTOOBI JJMHHA CTPOKHM WHHUIMAIW3AIIMU HE TPEBBINIAIa pa3Mep CHUM-
BOJIBHOI'O MAaCCHBa:
char Str2[20] = "Mpwumep cTpokn RTLN";
char Str2[20] = {"M",))p ",'m ",;/m ","e ",'p *,'V'}; // MOXHO M Tak ANnsi KaXKAoro sgeMeHTa — 1
CUMBON

KOI‘JIa I/ICXO)IHBIf/i pa3MEp MaCcCHBa HE TaK CYIHCCTBCHCH, TO MOKHO HE€ YKa3bIBaTh IIEPBO-
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HayvaJbHBIM MaKCUMAaJIbHBIA pa3Mep B KBaJpaTHBIX CKOOkax. B aTom ciyuae pazmep maccua
OyZIeT BBIYHMCIIEH aBTOMAaTUYECKU C YU€TOM HYJIEBOIO CUMBOJIA. B 3TOM ciyyae MOKHO 3amucaTh
TaK:

char Str3[] = "lMNpuMep CTpOKM C  pa3MEPOM B  [AJIMHHY  CTPOKM

numumnanusaumn!";//Moacuuntante camu (56)

[t 3an0JIHEHUST CTPOKU MOKHO MCIIOJIb30BaTh OMOIMOTEUHYI0 QyHKIUIO StrCPY, KOTO-
past Bxoaut B coctaB Oubmuotexku RTL. [ 3TOro HY>KHO MOJKIIOYUTH 3ar0JIOBOYHBINA (aiin
3TON OMOTUOTEKHU:

#include <string.h>

char Str4{30];
strcpy(Str4, "Crpoka 3aHocumast B nporpamme!™);

B nanHOM ciydae HyneBOM CHMMBOJ B KOHIIE TEKCTa CTPOKH Takxke OyleT 3aHeceH aBTO-
Matuuecku. CymmapHasi JIJTMHHA CTPOKH, BMECTE C HYJIEBBIM CUMBOJIOM, HE JTOJDKHA MPEBBIIATH
pasMep CUMBOIJIBHOTO MaccuBa. J[s HaleKHOro KONMpOBaHUA B OUOIHMOTEKU €CTh U JApPYyrue
dbynkuuu: strcpy_s u strncpy.

5.3. OcHOBHbIE ONepanuu €O CTPOKAMH

B npuHIumne co cTpokaMu MOKHO paboTaTh Kak ¢ MAaCCMBOM CUMBOJIOB. OJTHAKO B 3TOM
ciy4yae mporpaMMHpoBaHue Oymer oueHb TpyaoeMmkuM (Hampumep, kommpoBaHue MOXKHO clie-
nath B nukae!). OYHKIMHA KOMUPOBAHHUS MBI yxe paccMorperu (Strcpy, strcpy_s u strncpy),
oJIHaKo B OmOaHoTeKe CTpoK (String.h), mommepskuBaeTcs MHOTO Apyrux Bo3MOKHOCTEH. OUeHb
Ba)KEH KOHTPOJIb Pa3MEPHOCTU CTPOKH IMPHU Pa3TUYHBIX ONEpalUiX CO CTPOKaMH, TaK Kak, Tpa-
JTUIIMOHHO, 9TH OMIMOKHU MPUBOAAT K 3aTUPAHUSIM B ONEPATUBHOMN MaMSITH TIPOTPAMMBI, a, CIE0-
BaTeIbHO, K HEMPEJACKA3yeMbIM pe3ylbTaTaM W HOBBIM omuOKkaM. HaliTu Takue ommOKu dpes-
BBIYAtHO TpyaHO. brubnnoTednpie PyHKIIMN BKIIOUAIOT KOHTPOJb M MO3BOJISIOT N30€KaTh OIIH-
0ok 3aTupanus. Hanpumep, QyHKINS KOMUPOBAHUS CTPOK MOXKET OBITh BBHITIOJHEHA TaK:

#include <string.h>

char Str5[30];
strncpy(Str5, Str4 |, 29); // Konuposatbcsa 6onee 29 cumBonos He 6yaet!
[IpenycMoTpeHa BO3MOKHOCTh JUHAMHUYECKOTO OmpeseNeHuss (aKTUYeCKOW IITUHHBI
CTpoKH. DTO pacnpoctpaneHHas GyHkius Strlen. [ns onpeaencHus pazMepa MacCHBa HCIIONb-
3yeTcs Ipyras BO3MOXKHOCTB (Sizeof), HO 4KcIio 3JIeMEHTOB B 3TOM Cllydae ONpPEeeIIsIeTcs ¢ yde-
TOM THIa MaccuBa. [Ipumepsr:
char Fam[14] ;
strcpy_s(Fam , "lNeTtpos");
printf ( "Ctpoka Fam = %s umeeT anuHy - %d \n", Fam , strlen (Fam));
strcpy_s(Fam , "CnnpuaoHos™);
printf ( "Ctpoka Fam = %s umeeT anuHy - %d \n", Fam , strlen (Fam));
printf ( "MakcumanbHbIi pasmep Fam = %s paBeH - %d \n", Fam , sizeof (Fam)/sizeof
(char) );
Pe3ynbTaT BBIOIHEHUS TAaHHOTO (PparMeHTa MPOrpaMMbl CIICTYFOIIIHN:

Crpoka Fam = [lerpoB mMeeT nmmuHy — 6
Crpoka Fam = CnoupumoHOB muMeeT niumHy - 10
MakcumansHel pasMep Fam = CnupupoHoB paBeH - 14

[TocnenHuit omeparop medaTH BBYHCISET MAKCHMAIBHBIA pa3Mep KOHKPETHOTO CHM-
BOJILHOTO MaccuBa (Fam) c yderoM HyJeBOro cMMBOJIa ( MAaKCMMaJIbHO BO3MOKHAS JJIMHHA
crpoku paBHa 13). lannsie Gpyakiumu Strlen u makpocsr (1) sizeof (char) moxxHO UcToNB30BaTh U
B (YHKIMAX KOMUPOBAHUS CTPOK (CM. BBIIIC) U B GYHKIMSIX CIUSHUS CTPOK (strcat u strncat).
OyHkims Strcat BHIMOIHSET CIUsSHUE IBYX CTPOK. PaccMoTpum npumep.
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char Person[30];

char Name1[20] = "Ceprei";

char Fam1[20] = "bonbluakos";

// KonupoBaHue un cnusiHne 6e3 KoOHTpons

strcpy(Person,Fam1);

strcat(Person, " "); // HyxxHo ansi npobena mexay hamuivein u MeHem

strcat(Person, Namel);

printf ("®amunusa n uma = %s '\n", Person);

Pe3ynbTaT nonyuum Takou:
Bonsmaxoe Cepren !
Ecau mpemycMoTpeTs KOHTPOJIb KOMMMPOBAHUS U CIUSHUSA CTPOK, TO Mporpamma OyaeT
BBITJISZICTh TaK (MCHoONb3yeM GyHKIwio Strlen u makpoc sizeof (char)):

strncpy(Person,Fam1, sizeof (Person)/sizeof (char) - 1);

// Cnegnytollee Hy>XHO Anst npobena mexay GamMununeit u UMeHeM
strncat(Person, " ", sizeof (Person)/sizeof (char) - strlen (Person) - 1);

// Oonyctnmo Tonbko - sizeof (Person)/sizeof (char) - strlen (Person) - 1
strncat(Person, Namel , sizeof (Person)/sizeof (char) - strlen (Person) - 1);
printf ("®amunung n uma = %s '\n", Person);

PesynpraT Oynmer aHajJOrMYHBIM, HO B JAHHOM TEKCTE HCKIIIOYACTCS 3aTHpaHue orepa-
TUBHOM MaMATH B IpOrpaMMe, a, CIeI0BaTEeNIbHO, U OIIMOKU C HUM CBSI3aHHBIC.

5.4. BBoa v BBIBOJI CTPOK

s BBoJa BbiBoAa B sA3blke CH Mcmonb3yroTest cnenuaibHble Onbimoreku. OcoOeHHO-
CTSIM BBOJIa BBIBOJIAa Oy/IET MOCBSIIEHA OT/IeTbHas JJabopaTopHas padoTa. BBoa 1aHHBIX B CTaH-
naptHoM CH mpenmonaraercs ¢ KiIaBHAaTypbl, a BBIBOJ Ha 3KpaH JAUCIUIes (KOHCOJBHBIN
BBOJI/BbIBOJT). Bo3MoOskeH BBOJI/BBIBOJI ¢ (pailiioBOM cCTEMOM, HO MBI OYJIeM ATUMH TEXHOJIOTH -
MU 3aHUMATBHCS B OTJENIbHON paboTe. 31ech e Mbl OTMETUM, YTO IPEIYCMOTPEHO TPU BO3MOXK-
HOCTH BBITIOJHSTH BBOJI/BBIBO/I;

e Bgroj/BbeiBoj BepxHero ypoBHs (IloToku, popmatupoBanue u Oydepuzamnus),
e BBoj/BbiBoJ cpenHero ypoBHs (Bydepusanus, MuHumManbsHoe (opMaTHPOBAHUE);
e Bgoa/BeiBox HmwkHero ypoBHs (bydepuzanus u padora ¢ 6aiitamn).

K ¢yHKIMsSM BepXHEro ypoBHSI OTHOCATCS M3BeCTHBIC BaMm (GyHKimu printf u scanf, ko-
TOpBIE JAJIsi Olepaluii BBOJA BBIBOJIA MCMOJNB3YIOT HapameTp ¢opmarupoBanus “%s”. Kpome
3TOro, sl (OpMATHUPOBAHUS MOXKET YKa3blBaTbCsl MaKCHMajbHas [JIMHHA BBOJAA BBIBOJA
“00.10s” (10 cuMBOIOB), MUHUMaJbHAs AJMHHA BBOJA BhIBOAA “%05S” (5 CUMBOIIOB), COBMECT-
Hoe orpanndeHue “%05.10S” u BeipaBHHBaHuE BIeBO “%0-5.10S”. [Ipumepsr:

char Str10[ 20 ] = {"Mpumep"}; // cTpoku!
printf("Ctpoka -> '%s' \n", Str10);
printf("Ctpoka -> '%10s' \n", Str10);
printf("Ctpoka -> '%-10s' \n", Str10);
printf("Ctpoka -> '%3.20s' \n", Str10);
printf("Ctpoka -> '%-3.4s' \n", Str10);

Pe3ynbrat paboThl onepaTopoB BhIBO/IA HA HKpaH OyeT ClIe YOIl

Crpoxa -> 'llpumep'
Crpoka -> ' Ilpumep '
Crpoka -> 'llpuMep !
Crpoka -> 'llpumep'
Crpoka -> 'llpum'

Jns pynkmun scanf taxoke ykaspiBaercst popmat Buaa - “%0S” (6e3 orpaHHMYCHUS JTHH-
HBI BBOJAMMOM CTPOKH ) M C OTPAHMYCHHUEM B 33JJaHHOE YHCIIO CUMBOJIOB - “%05S”.

scanf ("%s" , Str10);
printf("Ctpoka (scanf) -> '%s' \n", Str10);
scanf ("%5s" , Str10);

printf("Ctpoka (scanf) -> '%s' \n", Str10);
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[lony4yum pe3yibrar:
1234567890
Crpoxa (scanf) -> '1234567890'
1234567890

Crpoxa (scanf) -> '12345'
[Ipu npyrom BBOzE (¢ poOenom!) pe3yiapTaT OymeT ApyruM, Tak Kak mpoOes orpaHudu-
BAET pa3Mep BBOAUMOW CTPOKH:
12345 678909
Crpoxa (scanf) -> '12345'
Crpoxa (scanf) -> '67890'
Jlns BBoNa ¢ mpoGesnaMu U JPYTUMU OCOOEHHOCTSMHM ISl CTPOK MCHOJNB3YIOT (YHKIIUH
gets u puts u apyrue. Bam npennaraercs 3/1eCh TO3HAKOMHUTHCS C 3TUMU (DYHKIIUSIMHU CaMOCTOSI-
TeIbHO. MBI pacCMOTPUM JaHHBIC (PYHKITUU TTO3XKE.

5.5. ManumyJasiuus o CTPOKaAMM U B CTPOKe

st cpaBHenus ctpok B CU ucnons3yrorcest onbnuoteunsie pyHkiuu: stremp, strncmp,
_strnicmp u apyrue. [Ipumep u py3enbTaThl IPUBEICHBI HIKE.
// strcmp , strncmp - cpaBHeHWe CTPOK
char Name[14] = " Bacunuit"; // TlocMOTpeTb B OTNaAYMKE HyNb-TEPM.
setlocale( LC_ALL, ""); // Hy>HO noakntounTb locale.h
/l
if ( strcmp(Name , "Bacunuii") == 0) printf ("CTpoku paBHbl (MAeHTUYHBI)! \n" );
if ( strcmp(Name , "Anekcein") > 0) printf ("CTpoku He paBHbl (1-9 > 2- 1) \n" );
if ( strcmp(Name , "®enop") < 0) printf ("CTpoku He paBHbl (1-9 < 2- 1) \n" );
// 41cno cpaBHMBAEMbIX Aa@HHbIX - 5
if ( strncmp(Name , "Bacunnca" , 5) == 0) printf ("Crpoku paBHbl (MaeHTU4YHbI)! \n" );
// HET orpaHuyeHus
if ( strcmp(Name , "Bacunuca" ) == 0)
printf ("Ctpokn paBHbl (aeHTU4HbI)! \n" );
else
printf ("Ctpokun He paBHbl ! \n");
// _strnicmp — cpaBHeHne 6e3 yueTa perucrpa
if ( _strnicmp("Name" , "NAME" , 3 ) == 0) printf ("Ctpokn paBHbl (_strnicmp - naeHTn4HbI)!
\n");

Pe3ynpraTt nonyyum Takom:
CTpoky paBHH (MASHTMYHSI) !
Crpoxmu He paBHH (l-s1 > 2-
Crpokmu He paBHH (l-s1 < 2-
CTpoxy paBHH (MOEHTHUYHE) !
Crpokmu He paBHH !

Crpoxm paeus (_strnicmp - wupmenTnusus) !

S 8¢

JJis morcKa mepBOro M MOCIEIHEr0 BXOXKIECHUS CUMBOJIA B CTPOKE UCTIONB3YIOTCS (hYHK-
uuu: strchr u strrchr. [lpumep ux nprumMeHeHus JaH HUKE.

// strrchr - nepBoe BxoxaeHue "u" B cnose Bacunuii
printf ("Ctpoka ucxogHas = %s Yactb ¢ HamaeHHbIM \"u\" = %s \n" , Name ,
strchr(Name , 'n") );
// strrchr - nocneaHee BxoXaeHue "n" B cnose Bacunuit
printf ("Ctpoka ncxogHasa = %s Yactb ¢ HanpgeHHbIM \"m\" = %s \n" , Name ,
strrchr(Name , 'n') );
Pe3ynbrar nosry4num Takom:
CTpoka mcxopmHasi = Bacwunmumi YacTe c HaugeHHEM ''u"
Crpoka mMcxonHasi Bacwunniz YacTe c HalgeHHEM "'u"

28187478
umn

KoHTponb cTpoKku Ha copepikaHus MOJIMHOKECTBA CUMBOJIOB NPOU3BOANUTHCS (PyHKIIUEH
strspn.
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// strspn
char string1[] = "cabbage";
int result;
result = strspn( stringl, "abc" );
printf( "Pa3mep noactpoku '%s', B KOTOPOW TONMbKO CUMBOSbI: @, b, or ¢ "
= %d 6ant\n", stringl, result );
Pe3ynbTaT nonyunm Takom:

PasmMep mnomcTpokm 'cabbage', B KOTOPOM TOJBKO CMMBOJE: a, b, or ¢ = 5
Ganr

n

5.6. [Ipeodpa3oBaHue K HUKHEMY HJIM BEPXHEMY PerucTpy

Jliis mpeoOpa3oBaHUs CTPOKU K HIDKHEMY H BEPXHEMY PETHCTPY (CTPOYHBIC W TPOIHUC-
Hble OYKBBI) IPUMEHAIOT yHKIKHU StrIWT u Strupr, COOTBETCTBEHHO.
// MPEOBPA30OBAHUE K HUXXHEMY U BEPXHEMY PEIMCTPY
char string5[10] = ;
strcpy( string5 , "Sample");
printf( " %s\n", _strupr ( string5 ) );
setlocale( LC_ALL, " );
strepy( string5 , "Mpumep!™); // pycckne He npeobpaseT 6e3 setlocale( LC_ALL, ")
printf( " %s\n", strupr ( string5 ) );
printf( " %s\n", strlwr ( string5) );
Pe3ynbrar nosry4um Takom:
SAMPLE
[IPUMEP!
npumMep!

5.7. lydmpoBaHue THHAMHYECKUX CTPOK

Jlns 1yOnupoBaHUsl CTPOKH C BBIICICHUEM MaMATH NpUMEHSIOT QyHkipio strdup (umu
_strdup). Ilocme ee wmcmonb3oBaHHs ee OcBOOOKHaroT ¢yukuueii free. OrMerum dYro 3Ta
onepauus OTIMYaeTCs OT ONEPALMU KOIMUPOBAHUS YKA3aTEIICH.

char buffer[] = "371o TekcT 6ydepHoi cTpoku!";
char *newstring;
printf( "McxopHas ctpoka 1: %s\n", buffer );
newstring = strdup( buffer ); // AybnupoBaHue CTpOKM AMHAMUYECKM BbIAENAETCS NaMsiTh
newstring[2] = "*'; // 3meHeHne 3-ro cuMBOMa B CTPOKE
printf( "Konusa ctpokn:  %s\n", newstring );
printf( "McxopgHas ctpoka 2: %s\n", buffer );
free( newstring ); // N3mMeHeHne nceoboxxaeHve namMsaTy nog Ay6sb CTPoKy
Pe3ynpraTt nosry4um Takom:

Hcxopuass cTpoka 1l: 3To TekcT 6ybepHON crpokm!

Konuss cTpoOKmM: 3r* mekcT BydepHOM cTpOoKM!

HcxopHass cTpoka 2: 3To TekcT 6ybepHon crpokm!!

5.8. BbljieJieHne MOACTPOK HA MHOXKeCTBE pa3/iesinTeiei

Y 100HON BO3MOYKHOCTBIO Pa30MEHUs CTPOKH Ha YaCTH SIBISETCS MPUMEHEHUsT QYHKIMH
strtok. Ha ocHoBe 3aJ1aHHOTO0 MHOXKECTBa pasjeiutenell (y Hac B mpuUMepe: mpoOer, 3ansTas,
TaOYJSIUST U KOHEI[ CTPOKH) IOCIIEAOBATEIFHO B IIMKJIC BBIACISIOTCS MOJACTPOKH. Takue nei-
CTBUS, COOTBETCTBYIOT I'pPaMMAaTHYECKOMY pa300py CTPOKH M YacTO HAa3bIBAIOTCS Map3MHTOM
(parse). B nmpuMepe MoACTPOKH BBIBOJSATCS HAa SKPaH.

/// BbIAENEHWE NOACTPOK HA MHOXXECTBE PA3JENUTENEN
char strText4[] = "Crpoka\tans ,,pasgeneHnss Ha tokens\n no MHOXECTBY
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pasgenuTtenein\n";
char seps[] =" ,\t\n"; // Honyctumbie pa3genutenu

char *token;
printf( "VcxogHas ctpoka:%s\n", strText4 ); // Pasgenvteny He BUAHbI

printf( "Moacrpoku (tokens):\n" );
// MonyyeHne nepBoi NMOLCTPOKM:
token = strtok(strText4, seps ); //
// MOXHO B35Tb U yHKUMIO striok_s
while( token !'= NULL ) // npoBepka Hann4uns HOBbIX MOACTPOK
{

// BbiBOA

printf( " %s\n", token );

// HoBbIsi noacTpoka :

token = strtok( NULL , seps ); //

b

/!

Pe3ynbprar nosry4um Takom:
Hcxopuass crTpoka:Crpoka mns , ,pasjgeneHuss Ha tokens
IO MHOXECTBY palBfenuTenen
Nopcrpokn (tokens):

Crpoka

Ons1

pasnmeneHus

Ha

tokens

o

MHOXECTBY

paspenuTenen

5.9. [IpeoOpa3oBaHue TaHHBIX B CTPOKY U 00paTHO

OueHb BaKHBbIE JEHCTBUS B S3bIKaX MPOTPaMMHUPOBAHUS CBSA3aHBI C B3AUMHBIMU MPE00-
pa3oBaHMsAMHU JaHHBIX. Hampumep, umciao mpeoOpasyercs B CTPOKY WIM Ha0OOpOT CTpoOKa C
M(ppPOBBIM TEKCTOM IpeodpaszyeTcs B uncio. [ns Takux npeodpazoBanuii B CU ecth hyHKIINMY,
KOTOpbIe BKItOYEeHBI B OnbmroTeky Stdlib.h. Huke mokazanbl mpumepsl TAKOTO UCTIOIB30BAHUSI.

// MpeobpazoBaHMe W3 CTPOKM B YMC/IO U YMCEN B CTPOKY

char Buf[15];

int Dec , Sign;

/!

printf("13 Ctpoku (printf) -> '%s' B uenoe - %d\n", "125" , atoi( "125" ) );

printf("13 Ctpoku (printf) -> '%s' B BewecTBeHHoe - %8.3f unn %e \n", "125.5" , atofi(
"125.5"));

printf("M13 uenoro (printf) -> '%d" B cTpoky - %s B cTpoky(itoa_s) - %s \n", 125, itoa(
125, Buf , 10 ), _itoa_s( 25, Buf , 14,10) );

printf("3 uenoro c 3awwmToi Buf (printf) -> '%s' \n", Buf );

_gevt( -35.5, 12, Buf );
printf("M13 BewecTBeHHoro Buf (_gcvt) -> '%s' \n", Buf );

/1

Pe3syibrar nmosy4um Takom:
Uz Crpoxm (printf) -> '125' B nenoce - 125

s Crpoxm (printf) -> '125.5' B BemecTBeHHOe - 125.500 mium 1.299551e-
257
Uz penoro (printf) -> '125' =B cTpokxy - 125 =B cTpoky(itoa_s) - (null)

s pnemoro c saumroi Buf (printf) -> '125'
s BemecTBennoro Buf (_gcvt) -> '-35.5'
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5.10. CopTupoBka cpok

CopTupoBKa MaccuBa CTPOK MAacCHBa CTPOK IO YOBIBAHUIO BBINOJIHSAETCS aHAJIOTMYHO
COPTHPOBKE IIEJIOT0 MAaCCHBA, TOIBKO OTIMYAETCs ()parMeHT CPaBHEHHS M OOMEHa 3JIEMEHTOB B
MaccHBe CTpOK. B mpuMepe npenmnonaraercs, 4To BCe CTPOKH 3aHUMAIOT pa3MeHp He Oosee 9-Tu
cucMBOosioB. Jlmsi  oOMeHa wWcmoiib3yercst  crieyuanbHas — QyHKms — SwapStr,  koTtopas
MIPEIBAPUTEIILHO OMHUCHIBAETCS.

// ®yHKUMS 0BMeHa CTPOK BHE main
void SwapStr (char * S1 , char * S2 )
{
char TempStr[20];
strcpy(TempStr , S1);
strepy(S1, S2);
strcpy( S2 , TempStr);
¥
/!
#define RazmMas 5

// MaccmB CTPOK MHULMANM3NPYETCs B Nporpamme hamMmunmnsamm

char StrMas[RazmMas][10]={"Cuaopos", "Anetpos", "NBaHoB", "XKyukos" , "Akynos"};
// neyaTb MaccMBa CTPOK A0 COPTMPOBKMU

printf ("o coptuposku \n");

for (inti =0; i < RazmMas ; i++)
printf (" %d. - %s \n", i+ 1, &StrMas[i][0]);

// CopTupoBka
for (intk = 0; k < RazmMas - 1 ; k++)

for ( inti=0; i <RazmMas - 1; i++)

{

if ( stremp(&StrMas[i][0] , &StrMas[i +1][0]) > 0) // Ans ybbiBaHus no andasuTy
// OBbMeH ecnu ycnoBue COPTUPOBKK He cobntoaeTcs
SwapStr(&StrMas[i][0] , &StrMas[i +1][0]);

)&
// neyaTb MaccMBa CTPOK MOC/TE COPTUPOBKHU

printf ("Mocne coptuposku \n");

for (inti =0; i < RazmMas ; i++)
printf (" %d. - %s \n", i+ 1, &StrMas[i][0]);
Pesynbrar nosry4um Takom:
Jo copTHMPOBKM

1. - Cwupopos
2. - AneTpor
3. - MWBaHOB
4, - Xyuxos
5. - Axynos
I[locne copTHPOBKM
l. - Axkynos
2. - AneTpoB
3. - Xyuxoe
4. - VBaHOB
5. - Cwuznopos

5.11. /IunamMuveckue CTPOKH

Yacto Bce MNEPCMECHHBIC U MACCUBLI PACIIOJIArarOTCsA B OHepaTI/IBHOﬁ MMaMATH 3apaHee, 10
HaydaJia BBIIIOJIHEHUA IIPOrpaMMBlI. Bce PaCCMOTPCHHBIC PaHEC IMPUMCEPHI BKIIHOYAJIM TaKUEC MEPC-
MCHHBIC U MAaCCHBBEI. Pa3Mep BLII[CHCHHOﬁ IMaMsTH 110 MaCCI/IB/CTpOKy, TO €CTh €ro pa3sMCpPHOCTb
B OTOM ClIydya€ U3MCHUTH B IIPOrpaMmMeE CTaHAAPTHBIM CcrocoOOM HeJIb34. HOBTOMy MIPpUXOONUTCA
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3apaHee pacCYUTHIBATH MAKCUMAIHHO BO3MOXKHYIO Pa3MEPHOCTh MAacCHBa, KOTOpas mpueMiemMa
JUTSL BCEX CITyYaeB. DTO MPUBOJMT K MTEPEPACX0,Ty MaMSTH JJIS OTIACIBHBIX ciiydaeB. st 9KOHO-
MUU TaMSTH U JUISE TIOCTPOCHUSI 00Jiee YHUBEPCAIBHBIX MPOTPAaMM HCIONB3YIOT AUHAMHYECKH
BBIJICIISIEMYIO TIAMSITh O]l MAaCCUBBI, CTPOKH M NIepeMeHHbIe. Takue JaHHbIe Ha3bIBAIOTCS JIMHA-
MUYECKUMHU. BaKHOCTh JMHAMHYECKOTO BBIACICHHUS MaMSTH JJIsI CTPOK TPYAHO MEPEOIICHUTb.
Tak kak, HarpuUMep, JJIs 3aIUCH B HOBYIO CTPOKY TEKCTa MPEBOCXOISIIET0 00beMa, HY)KHO BBI-
IenuTh HOBBIM Oonbmuit 00beM OIl. DTo BBIIENCHHE BBINOIHACTCS 4Yepe3 MpeABapUTEIHHOE
0CBOOOXIEHHUE CTaporo (pparMeHTa TMHAMHUYECKOHN MaMsITH.

Jlis cTpOK MMSI CHMBOJIBHOTO MAacCHBa pacCMaTpPUBAETCsS CUCTEMOW KaK yKaszaTelb Ha
char (char *). Dto Mo3BOJSIET €ro0 UCMONIB30BaTh OTACIBHO B (DYHKIUAX M OMEpalniX Kak cIe-
[UATBHBIN OOBKT (CTPOKA).

B s3pike CU omepaTtuBHas TaMsTh BBIAEISIACH C MOMOINBIO CIIEHANbHBIX GyHKIHi (al-
loc, calloc, malloc, free u 1.1.). Onu BriTtOueHs! B 6ubanotexky CM — malloc.h. C nomorisio crie-
[UATbHBIX omneparmii B zpsrt C++ (new u delete) aHaaorudHO MOXKHO BBIJICIATH MAMSATh BO Bpe-
Ms BHITIOJTHEHHSI IPOTpaMMBbl. J[nHAMUYecKe mepeMeHHbIE PacIoiararoTcsl B ONIEPaTUBHOM Ma-
MSTH B CIeNUaIbHOW oOsiacTH. J[isi paboThl ¢ TaKUMHU JaHHBIMH HCIIOJIB3YIOT yKa3aTelld U
cceuTkd. [TpuMepsI BBIJICICHNS TUHAMUYECKON TTaMSITH IS YKa3aTeael i MaCCHBOB BTPOK JOHBI
HUKE.

// AnHamnyeckast namMaTb
char * pStr = (char *) malloc( 10);
strepy( pStr , "OuHamuka!" );
printf ("AvHamnyeckas namatb - %s \n", pStr);
// OcBoboykaeHne namsaTu
free (pStr);
pStr = (char *) calloc (15, sizeof(char));
strcpy( pStr, "Hosas namats!" );
printf ("HoBas mamatb - %s \n" , pStr);
free (pStr);
//
int Razm;
T
// AMHaMU4YecKunii MaccmB CTPOK
T
printf ("Beegnte pa3mep MaccuBa CTpok: \n");
scanf ("%d", &Razm);
char * pStrMas =(char *) calloc (Razm , sizeof(char) * 20); // 20 ogHa cTpoka
printf ("\nBBeauTe ctpokn MmaccuBa [%d]: \n", Razm );
for (inti=0; i< Razm;i++)
// scanf ("%s", pStrMas + i * 20);
scanf ("%s", &pStrMas[ i * 20]);
// Pacneuatka
for (inti=0; i < Razm; i++)
//printf ("Ctpoku maccuBa % d - %s\n", i, pStrMas + i * 20);
printf ("Ctpoku maccmBa % d - %s\n", i, &pStrMas[ i * 20] );

T
// CnnaHne maccuBa B OTAENbHYIO CTPOKY
int nMasSize = 200;
char * pBigString = (char *) malloc( nMasSize + 2 + Razm ); // lNpob6enbl BOCK. 3HaK
N HyNb

pBigString[0] = "\0';
for (inti=0; i < Razm;i++)
{ strcat( pBigString , &pStrMas[ i * 20]);
strcat( pBigString , " ");
)



40

2017 rox 1 xypc 3-it cemectp bonbiakos C.A.
OIl I'YUMI]
strcat( pBigString , "!I");
printf ("Bonblwas cTpoka - %s \n" , pBigString);
free (pBigString);

Pe3ynbTaT nonyunm Takou:
BeemnTe pasMep MacCHMBa CTPOK:

4

BeeguTe CcTpOKM MaccuBa [4]:
CryneHTs!

MOoTyT

Xopomo

YyYnTHCS

Crpoxmu mMaccumBa 0 - CTymeHTH
Crpoxmu mMaccmumBa 1 - MoryT
CTpokmM MaccumBa 2 - XOpoWo
CTpoxmu MaccuMBa 3 - YyUYUTBCH
Bonpuwass crpoka - CTYAEHTH MOT'YT XOPOWO YYMTBCS !

5.12. bu6anorexku PyHKIHUIA M KIacchl A5 CTPOK

B cucremax mporpamMMupoOBaHHS MpeTycMaTPUBAETCS MHOTO OMOIMOTEK i (QYyHKIIMMA
pPa3IUYHOTO Ha3HAYCHHs (HAMpPUMeEp, AJs pabOThI CO CTPOKAaMU, BBHIMOJHEHHS BBOJA M BBIBOJA,
paboTHI ¢ MacCHBaMH U T.J.). DTH OMOIUOTEKH MOAKIIOYAIOTCS C TIOMOIIBIO 3ar0JIOBOYHBIX (paii-
JIOB WJIM MPOCTPAHCTB onucaHuil (mpoctpancTs umeH B C++ - namespace). Kpome 3aronaosou-
HBIX (halIOB IS WCTOJB30BaHUS OMOJMOTEK MOIKIIOYAIOTCS CIEIHaIbHBIE MOAYIU (MHOTIIA
OHU TIOKITIOYAIOTCSI aBTOMAaTHUYECKH), coieprkainue onucanus Gynkuuit ( *.1ib wim *.dll). Ipu-
Mep MOAKIIOYCHUST OMOIMOTEK BBOJIa/BhIBOJIA M OMOIMOTEK A1 pabOTHl C MAaTEMaTHYECKUMHU U
CHUCTEMHBIMHU (PYHKITHSIMH

#include <math.h>  // Marematnueckas 6ubnunoTteka dyHKLWIA
#include <process.h> // CucremHas 6ubnuoteka dyHKLMI

#include <string.h>  // 6ubnunorexa dyHkuwmit ans paboTsl Co CTpoKaMm
#include <stdlib.h>  // CranpapTHas 6mbnmoTexa pasHbix dyHKLIMIA
#include <locale.h> // 6ubnuoteka nokanmsauum nporpamm
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6. DyHKUMM K Npoueaypbl B NporpaMmmMax

B Teopernueckoil vacTu onucaHus 1a00paTOpHON pabOTHl BBOJASTCS OCHOBHBIE TOHSATHS
U paccMaTpUBAIOTCA NPUHIMIIBI sl pabO0Thl CO CTPOKaMHM Ha si3blke nporpammuposanus CH.

6.1. ®yHKIUM — OCHOBA MPOLEYPHOI0 NPOrPAMMHUPOBAHMSI.

Bo3mokHO, TepMuH (QYHKIMS BBEACHHBIA B SI3bIK HporpamMmupoBanus CH HECKOIBKO
COOBET € TOJIKY CTYJEHTOB, KOTOpbIE YCUJICHHO M3y4alld U M3y4aroT MaTeMaTuky. B mporpam-
MUpPOBaHUM NOJ HYHKIMEH MOHMMAETCS OTAEIBHO 3aIHCAHHBIA ()PAarMEHT TEKCTa MPOTPaMMBEI,
KOTOpBIM MO>KHO BBI3BIBATH MHOTOKpATHO, 3a/1aBas pasHble napamerpsl. Kpome Toro, st kax-
7oW (DYyHKIINH, B 3aBUCUMOCTH OT €€ Ha3HaYCHUSI MbI MOKEM TIIPUCBOUTH €1 UM (WJIM HAa3BaHUE),
COOTBETCTBYIOIIEE e¢ HasHaueHuto. Hampumep: PrintArray (medats mMaccuBa) wian SOrtArray
(copTHpOBKa MaccuBa), YTO BO-NIEPBBIX JIET4e 3alIOMHHAETCS, & BO-BTOPBIX, JCIACT MPOrpaMMy
Oonee HarisiHOM M 4nuTaeMoil (00603pumoii). ITocnenHuil aceKT OTHOCHTCS K TMOHSATHIM a0-
CTpaKuuu AeUcTBUM (PYHKIMI WM MPOIEayp). DTO MO3BOJIAET, B CBOIO OYepeb, abCcTparupo-
BaThCs (OTBJIEKAThCSA — HE YUUTHIBATh) OT JieTajlell BHYTPEHHETO YCTPOHCTBA (DYyHKIIMH.

AbGcTpakiysa GyHKIMN WIM NPOLEAYp SBJISETCS OCHOBOM KOHLEHIMU MPOrpaMMHUpPOBA-
HUS, KOTOpas Ha3bIBAECTCS TAK)KE KOHLEMUMEH MPOLEIypHO — OPUEHTUPOBAHHOIO MPOTrpaMMHU-
poBanus (I1OII). Uctopuyecku cnoxunoch Tak, uro [1OI1 6bu1a panee pa3paboraHa U B HEKOTO-
poii cTerneHu NoBTopsia paboTy BHIYMCIUTEINS — KOMIIBIOTEPA, OCHOBAHHOI'O Ha Mozesn Maiu-
Hbl Teropunra. OtmeruMm Takke, yro koHuenuuoo 1101 nHorna Ha3pIBalOT CTPYKTYPHBIM HOJA-
XOJIOM K IPOrpaMMHUPOBAHHUIO, YTO, IO CYTH, HE COBCEM BepHO. B nanHOI 1abopaTopHoii padote
MBI PACCMOTPHUM BOIIPOCHI, CBSI3aHHBIE C: OMMCAHUEM M UCIIOJIb30BaHUEM (YHKLUH, epenadyei B
HUX [1apaMeTPOB, BBI30BOM (YHKIIMI U MHOTHE APYrue acleKThl, HEMOCPEACTBEHHO CBSI3aHHBIE C
UCIOJIb30BAHUEM (PYHKITUH.

B koHuenmmu npoueaypHo OpUEHTUPOBAHHOTO MPOTrPaMMHUPOBAHUS TJIABHOM KOHCTPYK-
el (MOIyJieM, CTPOMTENBLHBIM OJIOKOM) sBIsieTcsl mpolenypa/dyHkims. PaspabaTeiBarorcs:
M3Yy4aroTCsl CIIOCOOBI MIOCTPOCHHUSI TPOIIEYD, pa3AcsieHHe (IEKOMITO3HIIHS) CIIOKHON 3a7a4d Ha
MpOIeIyphl, COCOOBI CBSI3U MPOLEAYp M Iepellaud MapaMeTpoB MEXKAY HHMH, COBMECTHOTO
(yHKIMOHMPOBAHUS MPOLETYpP, OTIAAKH MPOrPaMMHBIX CUCTEM M MHoroe apyroe. Hekotopsie
anemeHnTsl KoHuenuuu I1OIT Mb1 paccmotpum B 31011 JIP.

6.2. [lonsiTHe PyHKUHUH

[IporpaMMa Ha s3bIKE IPOrPaMMHUPOBAHUSA MOXKET OBITH MPEACTABIEHA YIOPSAI0UYEHHOM
COBOKYITHOCTBIO MTOCJIEIOBATEIBHO PACIIONI0KEHHBIX 0lepaTopoB (S;):
< Si, Sy, S3, S4...0 Si, Sis1y Sis2 oo Ske2 ,Sk-1, Sk>
B npenpiaynmx mabopatopHeIX paboTax Mbl paCCMOTPEIN BOIPOCH ITUKINYECKON U pa3-
BeTBJ’IHIOH.IefICSI OpraHu3alyi BBIIIOJIHCHUS IIPOrpaMMBI. HHH 9TOIr0 HCIOJIB3YIOTCA CIICHHAJIb-
HBIC OIICPATOPbl HHKJIA U BCTBJICHUSI. OI[HaKO HX INPUMCHCHUC HC JACT XOpOH.ICﬁ n HaFHHHHOﬁ
BO3MO>XHOCTH PELIUTHh NPOOJIEMY HMOBTOPSIOLUIMXCS MOCIEI0BATENIBHOCTEN ONEepaTopoB, pacmo-
JIOJKCHHBIX B PAa3HbIX HACTAX IMOCICAOBATCIIBHOCTH OIICPATOPOB B IIpOrpaMme. Hwxe >t moBTO-
PBI IOMEUYEHBI KPACHBIM:
< S, Sy, Sj 84..., Si, Si+1, Sis2 eee Sk2 ,Sk-1, Sk>
OTH TPYyNIBI ONEPATOPOB MOTYT OBITH U OOJBIIUMH, M, KPOME TOTO, BBIITOTHATHCS B Pa3-
HBIX YCJIIOBHUAX C PA3HBIMH NCPEMCHHBIMU U UCXOAHBIMU JAHHBIMU. Bo3Hukaetr ecrecTBeHHOE
JKCIIAHHUC (KCTaTI/I, KaK B MaTEeMaTUuKEC HOBOC O603Ha‘~IeHI/IC) AaTb UM OTACIBHOC UM, OAHOKPATHO
Pa3MECTUTh UX B OTIEIBHOM MeCTe ( Sg = Si+1, Si+2 ) U 00palaTbess K HUM IpU HEOOXOAUMOCTH.
Eciau umeTh crenuanbHblil onepaTop BbI30Ba, C BOSMOXHOCTBIO IEpefadyu napameTpoB (Sppi-
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BbI30B (pyHKIMY | - Sg1), TO TOr/Aa HAlly IPOTPaMMy MOXKHO IPEACTABUTH TaK:
< S, SBq,l, S4..es Si, SBq,l SBq,l, Sk, ces > <Sq)1 ces >
Pasmep mporpamMmbl IpH 3TOM 3HAYUTENIBHO COKpAallaeTcs, OHa CTaHOBHUTHCSA Ooliee
HaIJIIHOM, HO caMoe TJIaBHOE OTJIaKMBATh TEHeph HEOOXOAMMO HE BCE TPYIIIBI ONEPaTOpOB
(Si+1, Si+2) , a Tonpko opHy Tpymny (Sg1), KOTOpas Ha3biBaeTcs (pyHKuMed (v npouenypoii). B
Pa3HBIX SI3BIKAX CYIIECTBYIOT M JPyrHe Ha3BaHUS: IPOLEIYyphl, HoAporpamMMel, subroutine, me-
TOJbI U T.1. HazBaHUs cyTH He MEHSET.

Pazbuenne nporpaMM Ha (YHKIMU TPU MPOTPAMMHUPOBAHUU JAET CIECAYIOIIUE MPEHMY-
eCcTBa, KOTOPBIC, OTMCTUM, IOABUIIMCH HAa CTAAUAX ISBOJIOLMUOHHOI'O Pa3BUTHUA A3BIKOB IIPO-
TpaMMHUPOBaHUA .

o q)}/'HKI_II/IIO MOJXHO BBI3BIBATH U3 PA3HBIX MCCT IIPpOrpaMMbl, 4YTO ITIO3BOJIACT n30e-
’KaTh IOBTOPHOI'O IMIPOTrPaMMHUPOBAHUSL.

e OpHy ¥ Ty %e (YHKIIHIO MOKHO HCIIOJIB30BAaTh B Pa3HBIX MporpamMmax (Oudmuore-
KH).

e licnonp3oBanue (QyHKUUN MOBBILIAIOT YPOBEHb CTPYKTYPUPOBAHHOCTH IMPOTPaM-
MBI ¥ 00JIeTHatoT €€ MPOEKTUPOBAHUE.

e lcrnonp3oBanue QpyHKIMI 00JIer4aeT YTeHUE W ITOHUMAHKUE TIPOTPAMMBI, YCKOPSET
MOMCK U UCIIPaBJIIEHUE OIINOOK.

CJ'Ie,I[CTBI/IeM nNpoucaAypHoOro moaxolda ABJIICTCA HNPCAINMMCAHUC HA BBINNOJIHCHUA OILHOﬁ
TJIAaBHOHM MporpaMmbl — (YHKIIMM ¢ Ha3BaHHeM Main. JTa PYHKUUA ABMSETCH rMaBHOW U
BCcerga onpegensier “Todky Bxoga”’ B NporpaMmmy — MEpPBbIA BbINOSHAEMbIA OnepaTop
(S1). ®yHKUMA mMain gaBnsieTca ocobon, oHa Takke MMeeT Tun, U opMarnbHble napa-
MeTpbl, HO 06 3TOM peyb NOMAET HUXeE.

6.3. [lousaTHS, cCBsI3aHHbIE ¢ QYHKIUSMHU B IPOrPAMMHMPOBAHUHU

C ¢yHKUMAME B A3bIKaX POrPAaMMHUPOBAHUS CBSA3AHBI CIIEAYIONINE BaXKHbIE TOHATHUS:
Onpenenenne QyHKIUN UK ONKMCaHUE QYHKIMH (CHHOHUMBI)
[Iporotun ¢pynkunn
Tum Bo3Bparta GyHKIUH
dopmasbHbIe apameTpsbl PYHKIHH
Br13oB pyHKIIMN
daxTuyeckue napaMmeTpsl GyHKIUK
Teno pynkuun
OTH NOHATHUA MBI IOJPOOHO PACCMOTPUM HIIKE, a 3/1eCh HAYHEM ¢ IpocTeiiiero pado-
Taromuiero npumepa ¢ pynkiueit. [lycte B 0TAeIbHOM MOIYIIE MpoekTa (Second.cpp, B mpoekTe
€CTh elle OJMH MCXOAHbIH Moayinb - first.cpp), nano omucanne QyHKIUK CyMMHPOBaHUS JIBYX
nepeMeHHbIX - SUmma:
// OnucaHune-onpeaeneHune GyHKUnm
int Summa (int a , int b) // dopmanbHble napameTpbl GyHKUMK a 1 b

{
// Teno dyHKunmM — BCEro oavH oneparop return
return (a + b); // Bo3Bpalaemoe 3HaveHne pyHKumMmM Tuna int

7
Omnepatop return B ¢yHkiuu 3amaer Bo3BpamaeMmoe (QyHKIHEH 3HavyeHHe. B riaBHOMN
mporpaMme Main BeIMOJIHEHO (B UCXOmHOM Mojayie - first.cpp) oOpamieHue (BbI30B) K 3TOM
GbYHKIMH HETTOCPEICTBEHHO B KauecTBe mapamerpa GyHkiuu Printf npu nevatu pesynbrata:
#include <stdio.h>
#include <process.h>
// NMpoTtoTnn dyHKUUn
int Summa (int a, int b);
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// TnaBHas yHKLMS main

int main()

{

// Pyccudukaums npoekTa

system (" chcp 1251 > nul ");

// Bbi3oB pyHKUMM B napameTpax printf

printf ( "Cymma = %d \n" , Summa(12,13)); // dakTnyeckne napamMmeTpbl KOHCTAHTbI

/!
system(" PAUSE");

/l

¥

Pe3ynbrar paboThl TaKOM MPOrpaMMBbI:
CymMma = 25
Jnsi ODPORONIKEHMST HaXMUTE JI0OYI KIIaBMILy

6.4. Onucanus u onpeaejaeHuss QyHKIUH

TepMmuHbl onucanue (QyHKIUUA U OINpeaeNieHue (YHKIMU SBISIOTCS CUHOHHUMaMH. MBI
OyneM HCroib30BaTh 00a 3TUX TepMHuHA. OnucaHue (yHKUHUU JAeTCsl OAHOKPATHO B KaXKAOU
IporpamMMme M JOJDKHO OBITh JOCTYIMHO (YK€ M3BECTHO — PACIOJIOKEHO BBIIIE MO TEKCTY) IMpH
MepBOM BbI30BE 3TOM QyHKIMH. [Ipy onucannyu QyHKINN 3aJaI0TCSA:

e Haspanue GyHKINHU, YHUKAJIEHOE UM B IIpeieax BCe MPOTrpaMMBl.
e Tun Bo3BpaTa PyHKIUH.

e Crnucok ¢hopMaabHBIX MAPaAMETPOB (HYHKITUU

e Teno pyHKIIMK — COCTAaBHOM OIEepaTop

HaszBanue QyHKIIMH 3TO YHHKAJIBHOE UMS B IPOTpaMMe, KOTOPOE OAHO3HAYHO ONpPEAesi-
€T JEWUCTBUs, BBHIMOJHsIEMbIe JaHHOW (yHKIMEH. MoryT ObITh XOpOIlIMe U IJIOXUE Ha3BaHUS.
Hampumep, xopomue Ha3BaHUsA:

PrintArray, FindKey, PoiskMaximum wu ap.

[lnoxuie Ha3BaHUS (PYHKIIMNA:

A13, Funl, Proc2 u 1.a.

CrangapToM XOpOUIETro Ha3BaHMsI SIBISIOTCS IIpaBUJia Tak Ha3biBaeMol “Benrepckoii Ho-
Taluu’”’, OCHOBHOM CMBICIT KOTOPBIX SIBIISIETCS 3aMIUCh HA3BaHMs TAaKUM 00pa3oM, 4TO pacKphiBa-
€TCsl CMBICIT TIepeMeHHOM miu QyHKIMK. bosiee moapoOHo 00 3THX MpaBHiIaX CMOTPUTE B JIUTE-
patype [10]. @opmasibHOE onMcaHue QYHKIMH BBITJISIAT TAK:
<OnucaHue ¢pyHKUun> :=[<Cneundukayma TMna so3spara ¢yHKumun>] <HassaHue pyHKUUN>

([<Cnucok ®opmanbHbIXx NapameTpos>]) {<reno pyHKuUN>};

Crneun¢ukanys THa Bo3Bpara GyHKIUH — 3TO JHOO0H JOMYCTUMBII THII B TIpOrpamMMe:
cranaaptheii (int, float u T.1. ), cucremusIil (cucTeMHble CTPYKTYphI 1 typedef nepemennbie) u
MOJIb30BaTEIbCKUH (TT0NIB30BaTeNbCKHE CTPYKTYphl B CU 1 knaccel B C++). JlomycKkaroTcest THITBI
C yKa3aTeJsIMH U CChUTKaMH. B OTHENBbHBIX CIy4asX MOKHO OTKa3aThCs OT 33JaHUs THIIA BO3-
Bpara, TOrJa HCIojib3yercs crnenupurarop — Void. B aTom cityyae QpyHKIHMIO HETb3s HCIIOIb30-
BaTh B BhIpaKeHUsAX. Ecin crienndukarop Bo3BpaTa OTCYTCTBYET, TO MOAPA3yMEBaeTCsl BO3BpAT
tumna int.

Teno dyHKIMK — 3TO MHO00M COCTABHOW OMEPATOP, 3aKIIOUCHHBIN B (DUTYpHBIE CKOOKHU.
3aBeplICHUE BHIOTHEHUS (DYHKIIUY BBITOJHSACTCS IBYMsI BApUAHTaAMH:

e [lpu moctmxeHHH TOCIEAHEH B Telie PYHKIMU 3aKpbIBaOIel (UTypHOUW CKOOKH
1.
¢ BrinmonHeHny B mporpaMme CHenuaibHOro orneparopa return.

Omneparop return Moxer ObITh 33/1aH B JIByX BHUJAX:

return; // Korga Tvn Bo3sparta viod

return < Bbipa’KeHue, TN KOTOPOro COBNagaeT C TMNOM Bo3BpaTa GyHKUUU>;
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Crucok GopMaibHBIX MapaMeTpoB (GYHKIHU — 3TO MEPEUCHb OMUCAHUN NTEPEMEHHBIX CO
CIeNUaTbHBIMH UMEHAaMH, KOTOPBIE HCIOJB3YIOTCS TOJBKO B 3TOW (yHKumu. Paszmenurenem
MEXIy OMHCAHUSIMH SBJsieTCs 3amsaTas. iMeHa GopmalnbHBIX MapaMeTpoB MOJKHBI ObITH YHH-
KaJIbHBIMU B TeJ€e (YHKIMHU U XOPOLIO MOA0OpaHbl MO cMbIciy. Ynciao GopManbHBIX mapaMmeT-
POB HC OI'paHUYIMUBACTCSA, HO HC JOJIZKHO 6BITB 6OJ'H>H_II/IM, JJIs1 HAarJIAJHOCTH. HpI/IMep OITMCaHUuA
dbyHKIMH ¢ HopMaTHEHBIMK MTAPAMETPAMH:

int MaxMas ( int * iMas , int Razm, int * Max)

{
int TempMax;
TempMax = iMas[0];
for (inti=1; i< Razm; i++)
if ( TempMax < iMas[i])
TempMax = iMasl[i];
*Max = TempMax;
return *Max;
b5

DyHKIMS TOMCKAa MAaKCHMAaJIbHOTO 3HAUYCHHsI B MacCHBe, 3aJaHHOM ykazateneM (iMas),
pa3mepHocThio (Razm) , Tum Bo3Bpara int, Bo3BpalaeMoe MaKCHMaIbHOE 3HAYCHUE yKa3aTellb

(Max).

6.5. IIporoTunsl pyHKUMIH

Ecnmu ¢yHknus momkHa OBITH BBI3BaHA B MpOTpaMMe OJHOTO MOIYJs (HApuUMeEp, CM.
Bhimie first.cpp), a ee omuMcaHUe TaHO a IPYroM MCXOAHOM Moxyie (cMm. second.cpp), HeoOxoau-
MO 33/1aTh IPOTOTHI (PYHKIIMK — KPaTKOE ONMCAHME 3arojioBka QpyHKIMH 6e3 ee Tena. Jlaxe mnpu
ONMMUCaHUU (YHKIHMH B OJHOM HCXOJHOM MOJAyJie TpeOyeTcss MPOTOTHUI, €CIH BbI30B (YHKIIMH
IUTAHUPYETCS 0 €€ OonucaHus (OHO MOKET PacIoyiaraThCsi HWXKE B UCXOJIHOM Mojyie). [Iporo-
THUI TIO3BOJIIET MPOKOHTPOIUPOBATH MPABMIBHOCTH 3aJJaHUS TAPAaMETPOB IPU BbI30BE (DYHKIIUU.
[Ipororun 3anaercs Tak:
<Mpototun ¢pyHKUUM> :=[<Cneuymndukauua Tuna sossparta ¢pyHKumMn>] <HaseaHue PyHKUUN>

([<Cnucok TMnoB napameTtpos [c Teramu]>]);

Teno npu 3aganuy MPOTOTUIIA PYHKIIMHA OTCYTCTBYET, BMECTO CITMCKa IapaMeTpoB 3aj1a-
€TCSl CIUCOK THUIIOB, B KOTOPBIX MOYKHO YCJIOBHO yKa3aTh JIFOObIC MMEHA (OHU WHOT/Ia HAa3bIBAIOT-
Cs TeraMu). DTH UMEHA SBIISIIOTCS CBOETO POJia MOJCKAa3KaMH M HE 0053aTeNIbHO JOJIKHBI COBIIA-
JIaTh C UMEHaMH (POpPMAaJIbHBIX MAapaMeTpoOB, 33a/1aBaCMbIX B ONMUCAHUM (QYHKIHH. [IpOTOTHITBI
(hyHKIIMH, TPUBEICHHON BHIIIE, MOT'YT OBITh 3aJ]aHbl TaK (BCE BAPUAHTHI MPABUIIBLHBIC):

int MaxMas ( int * iMas , int Razm, int * Max); // BapuaHT 1

int MaxMas (int *, int, int *); // BapuaHT 2

int MaxMas ( int * piMas , int iRazm, int * piMax); // BapvaHT 3

int MaxMas ( int * piMas , int iRazm = 10, int * piMax); // BapuaHT 4, (10) 2-i
napameTp Mo-yMOMYaHuIo

OtmeTtnM Ha Oyayliee, YTO MPOTOTHII OMpPEAENsSeT TaK HA3BIBAEMYIO CUTHATYPY OIHCA-
Hus QyHkiuu. Eciiu curnatypbl QyHKIMNA pa3IMdHbl, HAIPUMEP, OTIUIACTCS YHCIIO MTApaMEeTPOB
(wnu ux tunel), To QyHkun B CU++ MOryT MMeTh OJIMHAKOBBIE UMEHA. Takasi TEXHOJIOTHUS MPO-
rpaMMUPOBAHUS HA3BIBACTCS MEPErPy3KOi (yHKITUH.

6.6. Bb130BbI PyHKIMI U BO3BPAT 3HAYEHMIT PyHKIMHU

Br130B (pyHKIIMU 3TO TIepeaayda ymnpaBiIeHHUs ¢ BO3BPATOM B TEJO 33JlaHHON (yHKIIUEH U
HaCcTpPOMKON Ha Te mapameTpbl, KOTOPhIE yKa3aHbl IPH 3TOM BbI30BE. DTH NapameTpbl TaKkKe
Ha3bIBaIOTCA (paKTUUYECKUMH. B KauecTBe mapamMeTpoB , B 3aBUCUMOCTH OT MX TUIIA, MOTYT ObITh
3a1aHbl BbIpakeHus. Eciim B GyHKIMU mapameTp MOXeT ObITh M3MEHEH, TO OH JIOJDKEH 3aja-
BaThCS yKazaTeseM. B 3ToM citydae 3HaueHHEM BbIpaKEHUS TOKE JOJDKEH OBITh yKa3aTelb.

dopmMaabHO BBI30B (PYHKIIMH MOXKHO 3aIHACATh TaK:
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<Bbi30B PyHKUUN> <Ha3BaHue PyHKUUM> ([<CNUCOK BbiparKeHU ANA KaxKaoro Tmna

meTpoB GyHKuUMUK>));

Wnu (4rcTo TEepMUHOIOTUYECKH) MOXKHO 3aMHUCaTh TaK:
<Bbi30B PpyHKUMK> <HaszBaHMue PpyHKUUn> ([<Cnucok pakTuuecknx napameTpos>]);
[Ipumep BBI30Ba QyHKII SUMMAL:

int Sum;

inta=5,b=5;

Sum = Summa(2,3); // Bbl30B C KOHCTaHTaMK

Sum = Summa(a, b); // Bbi30B C nepeMeHHbIMM

Sum = Summa(a, a + b); // Bbi30B C BblpaxkeHnem

Sum = Summa(Summa(a,b) ,Summa(2,4)); // Bbi30B C BbI30BOM (hyHKLMN

[Tpumep Be130Ba hynkmun MaxMas:

/l

// OnucaHne MaccuBoB

int iMas[5] = {1,2,3,4,5}; //0-4

int iMas1[] = {1,2,3,1,1,1,1,1}; // 0 -7

int MaxM, ¢;

// Bbi3oB ®yHKUMM AN MacCMBOB

¢ = MaxMas (iMas , sizeof(iMas)/sizeof(int) ,&MaxM);
printf ("MakcumyMm B Maccmee iMas = %d \n ", ¢ );

¢ = MaxMas (iMasl , sizeof(iMas1)/sizeof(int) ,&MaxM);
printf ("Makcumym B Maccuse = %d \n", ¢ );

napa-

[Tepenaua mapametpoB B CU1 B QpyHKIIHIO BBITIOTHSAETCS O 3HAYEHHUIO, a 3TO O3HAYACT,
YTO B SIBHOM BHUJI€ M3MEHUTH MapaMeTp B GyHKUUHU Henb3st. Hampumep, mociie BbI130Ba (GyHKIUU
(u3 McxomHOTO MOYJIS IpoeKTa - Second.cpp):

¥

// TonbiTka BO3BpaTa CyMMbl Yepe3 napaMeTp sum
int Summz2 (int a, int b, int sum)
{
sum = (a + b);
return sum; // BO3BpaLlaeMoe 3Ha4yeHne QyHKUMM

B rnasroii nporpamme (first.cpp):

int Summz2 (int a, int b, int sum);

/l
int SUM = 10;
Sum = Summa2(2, 3, SUM); // Bbi30B C KOHCTaHTaMu

// 3Hauenne SUM =10, aSum =5;
Jlis oGecnieveHus MpaBUIBLHOTO BO3BpaTa dyepe3 mapameTp B (PYHKIIUIO HY)KHO TIepeaTh
ykaszatens (13 second.cpp):

/1

int Summ3 (int a, int b, int * psum) // MNapameTp ykasaTtenb

{
*psum = (a + b);
return *psum; // Bo3BpaLLaemMoe 3HayeHne hyHKUUn

o

é.FHaBHOI\/'I nporpamme (first.cpp):

int Summ3 (int a, int b, int * psum);

//...

Sum= Summ3 (2, 3, &SUM); // Bbi30B C yKkaszaTenem

// Sum=5unSUM =5
B nomonHeHWe K ABYM pacCMOTPEHHBIM BapHaHTOM BO3BpaTa 3HaueHUW u3 QyHKIHMM (
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yepe3 TUIl QYHKIMU U Yepe3 yKa3aTellb), IPUHLIUIHAIBLHO, MOXKHO BO3BPAaTUTh 3HAUCHUE U Yepes
nI00aNbHY0 MepeMeHHyro (y Hac mepemeHHas GSUM), XOTS 3TOT CTHIIb MPOTPAMMHUPOBAHUS
OYCHb TUIOXOW, C TMO3UIMIA HAJEKHOCTH TporpamMMmbl. Bce paBHO mokaxem mnpumep (u3 Sec-
ond.cpp):

// Bo3BpaT cyMMbl Yepes rnobanbHbiii napameTp GSum
extern int GSum;
int Summz2 (int a, int b, int sum)

{
sum = (a + b);
GSum = sum; // BO3BpaLlaeMoe 3HadeHne vepes rnobasnibHyto nepeMeHHyo
return sum; // Bo3BpaLlaeMoe 3HaveHne QyHKLMM

h
B rnasHoi iporpamme (first.cpp):

int Summz2 (int a, int b, int sum);
int GSum;

Sum = Summa2(2, 3, SUM); // Bbi30B C KOHCTaHTaMu
// 3Hayenne SUM = 10, aSum =5 GSum =5

6.7. IlepemeHHbIe B QyHKIHIAX

B mpenenax cocraBHoro omepartopa (“rena (GpyHKUMHU’) TOCTYNHBI ISl ONEPALUi, BBI-
MOJIHAEMBIX BHYTPU (PYHKIMH CIEAYIOLIUE TaHHbIE:
dopmasbHbIe TapaMeTpbl, IepeaBaeMble IPU BbI30BE (PYHKIIUH.
JlokanbHbIe IEpeMEHHbIE, ONMCAHHbIE B Teje (PyHKIIUH.
KoncTaHThl pa3Horo tuna.
['mo0anpHBIE MapaMeTphl JAHHOTO MCXOIHOTO MOy (TIe onucaHa (GpyHKIUS) U
TeX, KOTOpPBIE MOJIYYEHBI ¢ TOMOIIBIO crienndukaropa extern.

W3 onHOM QyHKIMK MOT'YT OBITh BBbI3BaHbI Ipyrue GyHKIMU U T.J., 4TO IO3BOJIAET CIPO-
EKTHPOBATD CIIOKHYIO UEPAPXUUECKYIO CHCTEMY (DYHKIIHH.

B ¢yHkuuum MoryT ObITh 3aJ1aHbl TakKie (POpMalIbHbIE ITApaMETPhl, KOTOPbIE HE MOTYT

OBITh B HEW U3MEHEHBI. JIs 3TOr0 Mcnonb3yerces crenudukarop CoONst ais GpopmansHOTO mapa-
MeTpa.

// MNonbITKa N3MEHEHMS KOHCTAHTHOrO NapaMeTpa “a” - const
int SummoO (const int a, int b, int * sum)

{a =5; // HA JAHHOM OMNEPATOPE KOMMWJIATOP BbIAAET OLUMBKY!!!
sum = (a + b);
return *sum;
i
dopManbHBII MapaMeTp “a” He MOXKeT ObITh M3MEeHEeH B GyHKIMU. Moaudukarop const
MOXET OBITh UCIOJIb30BAH JJIA XapaKTEPUCTHKW BCEeW (PYHKIMH, 5TO O3HAYaeT, YTO JaHHAs
(GYHKIMS HE TOXKET U3MEHATh JaHHble 00BEKTa, HO 00 3TOM BBl OOJBIIE y3HAeTe B JIPYroM
Kypce.

6.8. [lapameTp MaccuB B QyHKIHHU
MaccuB MoKeT ObITh NepeiaH B (PYHKIUIO CIEAYIOIMIMMHU CIIOCOOaMHU:
o DHUKCUPOBAHHOE YUCIIO JICMEHTOB B MaCCHBE
e Uepes ykaszaTellb Ha MAaCCUB M €T0 pa3Mep
e 3ajaHue HYJICBOTO JIEMEHTA B KOHIIC MacCHBa (OTpaHHYECHHOE TPUMCHECHHE)
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B HEKOTOpBIX ciydasx pa3Mep MacCHBa MOXKET OBITh (PMKCHPOBAHHBIM, TOTJAa MOXKHO
BOCIIOJIB30BAaThCSl ONMMCAHUSIMU U BBI30BAMU, IIPEACTABICHHBIMU HUXKE:

// 3apaHee (PUKCMPOBaAHO YMCO 3/IEMEHTOB B MaccuBe - 5

int Summb51 (int mas[5] , int * psum)

{
intsum =0;
for(inti=0;i<5;i++)
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3BpallaemMoe 3HayeHne yHKUUn

o

B ocHOBHOI niporpamme:
int iMas[5] = {1,2,3,4,5}; //0-4
printf ("Cymma B MaccuBe iMas = %d \n" , Summb51 ( iMas, &Sum) );

MoXHO B MpeIbIAYIIEM Cllydae HCIOb30BaTh s pa3mepa maccuBa u #define mepe-
MEHHBIE (IEPEeMEHHBIE dTana KOMIHIISALINH).
[Ipu mepenaue pazmepa maccuBa B KayecTBE MapaMETPOB OMHCAHHE (PYHKIIUHU MOXKET
HWMETH CIENYIOLIUN BU:
// Yepes ykazaTtenb Ha MaccvB v ero pasmep (Razm - dopMasnbHbI napameTp)
int Summb5 (int * mas ,int Razm , int * psum)
{
// Teno dyHKUMK
intsum =20
for (inti=0;i< Razm ; i++)
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3BpaLLaemMoe 3HayeHne hyHKUUn

o

B ocHoBHOI1 porpamMme, pasMep MacCUBa BEIYUCIIACTCS TMHAMUYECKH (TIOYEPKHYTO):
int iMas[5] ={1,2,3,4,5};//0-4
printf ("Cymma B mMaccue iMas = %d \n" , Summb5 ( iMas, sizeof(iMas)/sizeof(int)
,&Sum) );

Ecnu He npennonaraercs B MaCCUBE XPaHUTh HYJIEBbIE 3JIEMEHTHI, TO B KOHIIE, MACCUBA B
Ka4yeCTBE OIPaHUYUTENSI pa3Mepa, MOKHO MTOMECTUTh HYJIb U OPTaHU30BaTh UK 00pabOTKU 10
nepBoro Hyins. Ponb Hyns MoxeT urpath U “-1”. @yHKIMS UMeEeT BUJ MPEACTABICHHBIA HIXKE,
OTMETHM, UTO B 3TOM CIIydae pa3Mep He mepeaacTcs.

// HyneBoii 3nemMeHT - KOHeL, MaccuBa
long Summé (int * iMas, long * sum)
{

inti =0;

while (iMas[i] !'= 0)

{

*sum = *sum + iMasl[i];

i++;

3

return *sum;

}

B ocHOBHO# nporpamMme Jij1st paboThI aITOPUTMA JOJIKHO OBITh:
int iMas[] ={1,2,3,4,5,0};/0-4
long SumLong = 0;
printf ("Cymma B Maccue iMas = %d \n" , Summé6( iMas, &SumLong) );
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[Tepenava pazMepHOCTH MOXKET OBITH BHITIOJIHEHA Yepe3 TII00ATBbHYIO MMEPEeMEHHYIO, TIe-
peMeHHyI0 dTana koMnuwisiuu. HeoOxonumo umets BBUAY 4To B CU TpaHUIBI WHAEKCOB HE
KOHTpOJIUPYIOTCs. Eciin MaccuB MMEET HECKOIBKO U3MEPEHHM (HampuMep, IByMEPHBIA MacCHB),
TO pa3Mep KaxJa0ro U3MEpPEHUs ePeIaeTCs OTAEIBHO.

6.9. Pa3memenue pyHKuuii

Onwucanue QyHKIIUH KOHKPETHOTO IMPOEKTa MOTYT OBITh pa3MEIICHBI B CICTYIONUX CO-
CTaBJISIFOIX MHOTOMO/TYJIbHOW TPOTPaMMBbI:

¢ B 3TOM ke mporpaMMHOM MOJIyJIe B €ro Hadase (0 Main), B 3ToM ciydae IpoTo-
TUNa QYHKIUK 3a7]aBaTh HE HAJIO.

¢ B 3TOM %€ mporpaMMHOM MOJyJIE B €ro KOHIIe (Iocie Main), B 3TOM ciiydae mpo-
TOTUN (YHKIIUU 33/1aBaTh 00S3aTEIHHO.

e B 1pyrom ncxogHOM MOJYJE, IPOTOTUI JOJKEH ObITh 3a7jaH 0053aTeIbHO B JINOO
Hayaje TJABHOTO MOAYJS WM JHOO B MOAKIIOYAEMOM K HEMY 3arojiOBOYHOM
daiine.

¢ B noaxioyaeMoM 3aroJioBOYHOM (aiiiie, MPOTOTHIIA B 3TOM Cliydae 3aJaBaTh HE
HYXHO.

[Mpyn HEeBHUMATEIHHOM OMUCAHUHM BO3MOXKHO COOOIICHHE KOMITMIIATOPA Tepeornpe/elie-
uus umen (multiply defined). KauecTBo mpoekTa BO MHOTOM 3aBHCHT OT TOTO, KaK I'PaMOTHO
pacIonoXeHbl (GYHKIMU B Pa3HBIX MOJYJISX M PACHpeNeNieHbl U IPOrpaMMHUPOBAHHS IO pa3-
JMYHBIM pa3paboTIYUKaM, COCTABIISIFOIINM KOMaH/Iy TPOrPaMMHKCTOB JJAHHOTO TPOCKTA.

6.10. PexypcuBHbIe PyHKIHH

B CHU momyckaercss MCIOJIB30BAaTh PEKYPCUBHBIC (DYHKIIUH, KOTOPHIE MOTYT BBI3LIBATH
camu ce0si. HarnsnHo npumep peKypcHBHON (YHKIIUM MOHO TOKa3aTh MPHU BBIYUCICHHE (haK-
TOopHaia HaTypajsbHOTO uncia. Onucanne QYHKIUHM BBIYUCIICHUs (DakTopuaia (B MaTeMaTHKE -
n!):

int fact( int n)

{
int rez;
if(n==0)
return rez = 1;
else
returnrez=n*fact( n-1);
)
Bb13oB (yHKIME Beunciienus gpaxropuaia (fact) uz ocHoBHOI nmporpaMmBbt:

/!
printf ("fact 5 = %d\n" , fact(5) );

Ilomy4yeHnHsIil pe3ynbTar:
fact 5 = 120

B nutepaType MOXKHO O3HAKOMUTCS M C APYTMMU BapUAHTAMHU PEKYPCHUBHBIX ()YHKITHSL.
OHM HIMPOKO MCIIOJIB3YIOTCS B ITOPUTMAaX KOMOMHATOPHBIX BBIUUCIICHUSIX.

6.11. MaKPOCbI H MEPEMECHHBIC 3TAalla KOMITUJISIIHH

B 6a3oBom s3eike CU (1, koHEUHO, B C++) Ipe1yCMOTPEHBI BO3MOYKHOCTH 3a/IaHHsI MaK-
POCOB (MaKpOKOMaH/) WM NEPEMEHHBIX dTara KOMOWIAIUHU (MHOTJa UX HA3bIBAIOT MPENpoIec-
COpPHBIMU TIepeMeHHbIMHK). [[i1s 3TOoro mcmonedyercs aupektuBa #define. Ilepemennas stama
KOMITHJISILIMH 33]1aeTCA TaK:

#define <ums 3Tama kKoMmUASHUK> <npodea “ > <BbIpa’keHHe TaNa KOMIIUJIs-
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nuu>
Hampumep, nist pa3aMepHOCTH MaccrBa MBI MOKeM 3aAaTh iepeMeHHyto NMAX:
#define NMAX 10 // OnucaHue nepemMeHHol 3Tana KoMIuasUmm

int iMas[NMAX]; // Wcnonb3oBaHWe 3TOW MEpPeMEeHHOW ANS 3aJaHusi PasMEepHOCTU
MaccuBa

for (int k = 0; k < NMAX ; k++ )... // 3agaHue umcna NoBTOPEHUIN LMK

C nomoIipio crenuanbHeIX JupekTuB npemnporeccopa (#ifndef u #ifdef) moxxuo mpose-
pPUTH OIpe/ieNieHa JIU IePeMEHHAs dTana KOMITHIISIIUY K JaHHOMY MOMEHTY 00pa0OTKH TeKCTa, U
BCTaBUTH B IIPOrpaMMy HOBBIH (pparMeHT Tekcra:

#ifndef MyLibrary
#include <my_lib.h> // NMoaknioyeHne 3aronoBoYHOro daiina
#endif

IIpumeuanue. [logcTaHOBKAa HE MPOU3BOAUTCS B KOMMEHTAPUSIX MPOTPaMMBbI U TEKCTO-
BBIX KOHCTaHTaX WU JIUTEpaJiax..

[Ipu ucnonb30BaHUM MAKpPOCOB (MaKpOKOMaHJ) MOXKHO 3aJaBaTh MapaMeTphl, HA KOTO-
pble OyneT HacTpauBaThCsl TEKCT Makpoonpenenenus. [Ipu onucanuu Makpocos 3agatorcst Gop-
MaJbHbIE MaKpPONapaMeTpbl, KOTOPBIC HOKHBI OBITH TEKCTOBBIMU. [l oOpalieHus K Makpocam
HCIIOJIb3YETCS] MAaKPOBBI3OBBI, KOTOPBIX MOKET ObITh MHOro. Takue mapameTpbl Ha3bIBAIOTCS
dakTnueckuMu Makpomnapamerpamu. OmnpeneneHne Makpoca BBITIONHSIETCS HA OCHOBE CIEAyIO-
miero (hopmMaabHOTO TIpaBHUIIA:

#define <umsa makpoca>(<mapametrp>, ..., <mapameTp>) <TeKCT Ha fI3bIKE, COHEp-
JKALMid MapaMeTpbI>

Nmena GopmanbHBIX MapamMeTpoB JAOKHBI OBITh YHUKAIBHBIMH B IIpeaeNiaX OMUCaHUS.
Me:xny UMEHEeM Makpoca U OTKpBIBAIOIIEeH CKOOKOI He AOKHO ObITh MpobenoB. Eciu makpoc
MIPOJIOJKACTCS HA CIIEAYIONIYI0 CTPOKY TEKCTa, TO HCIIONB3yeTcss oOpaTHAsi HAKIIOHHAS 4epTa
(“\’). MakpoBBI30B MOKET OBITH pa3MEIIEH B TEKCTE POTPaAMMBI ITOCIIE OMPEACIIEHUS MaKpoca 1
COJICPKUT KOHKpETHBIE mapaMeTphl. [I[puMepbl MakpoKOMaH ] 1 MAaKpOBBI30BOB:

// OnuncaHHble MakpoChl C NapaMeTpamMu
#define max(a,b) ((@a>b)?a:b) // Makpoc BblUMCNEHNS MAaKCUMyMa UX [ABYX NEPEMEHHbIX
#define Swap(type,a,b) {type t;t=a;a=b;b=t;} // Makpoc koaa nporpammbl

// Makpocbl
int imax = max(3,5); // MakpoBbI30B max C KOHCTaHTaMu
printf ("Makcumym 13 aByx = %d \n",imax);
// AHanormyHo imax = ((3>5)?3:5);
a=10; b = 20;
imax = max(a, b); // MakpoBbI30B max C C NepeMeHHbIMU
printf ("Makcumym 13 aByx = %d \n",imax);
// AHanornyHo imax = ((a>b)?a:b);
intx=5,y=10;
printf ("Jo Swap x,y %d %d \n",x,y);
Swap(int,x,y);
printf ("Mocne Swap x ,y %d %d \n",x, y);
// AHanornyHo {int t;t=x;a=y;b=t;};
// Makpoc ¢ TMNoM nepeMeHHoM
double d1 =5.5,d2 = 10.5;
printf ("Jo Swap dl,d2 %f %f \n",dl, d2);
Swap(double,d1,d2);
printf ("Mocne Swap d1,d2 %f %f \n",d1, d2);
// AHanoruyHo { double t;t=d1;a=d2;b=t;};
Pesynbrar Oymer Takum:
MaxcumMyM u3 OByx = 5
MakcumyM ms gByx = 20
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Jo Swap X , ¥ 5 10
llocne Swap x , y 10 5
Io Swap dl , d2 5.500000 10.500000
llocne Swap dl1 , d2 10.500000 5.500000

IIpumeuanue. Vcrnons3oBaTh U pa3padaTbiBaTh MaKpOChl HEOOXOJUMO OYECHb BHHMa-
TEJIBHO, TaK KaK MPU MaKpPOIIOJCTAHOBKE BO3MOXKHBI Pa3JIMUHbIC OMIMOKU: THUIIOB MEPEMEHHBIX,
OLIMOKY TOBTOPHBIX ONUCAHUN MEPEMEHHBIX U T.J. Takue OMMOKH TPYAHO OOHAPYKHUTh, TaK
KaK Ha dTare KOMITWISIUY HEBO3MOXKHO MCIIOIB30BaTh OTIAMYMK. B Hamem npumepe, eciu He-
BEPHO yKa3aTh THII epeMeHHbIX (BMecTo double 3amath int), BEITOJIHUTCS HESIBHOE OKPYTJICHUE
MEePEeMEHHON U Pe3yNbTAT MOJTYYUThCS HeBepHBIM. [IpoBephTe 3TO Ha MPaKTHUKE.

6.12. [TapameTpsbl riaaBHoii GpyHKIHM MAiN

I'maBHast GyHKIHS TPOTpaAMMBI MOXKET UCIOJB30BAaThCSA C TMapaMeTpaMu, Gpopmar KOTo-
PBIX CIEAYIOIINA:

void main (int argc, [ char * [] argv, [ char * [] env ]]), rae

argc — 3agaeT Yuciio mapaMeTpoB KOMaHIHOM CTPOKH, €CJIU paBHO 1 TO MapaMeTpoB HET.

Argv — wmaccuB ykazaTelel Ha CTPOKM MNPEACTABIAIOIIME IapaMeTpbl KOMaHIHOMN
CTPOKH.

Env - MaccuB ykasartesneil Ha CTPOKH IS IEPEMEHHBIX OKPY>KCHHS.

He6onpiias mporpamma mo3BOJISI€T BBIBECTH 3HAUYCHUS MapaMeTPOB KOMAHIHON CTPOKHU
W IEPEMEHHBIX OKPYKEHUS.

void main( int argc, char * argv[], char * env[])
{

// Yvcno napaMeTpoB KOMaHAHOW CTPOKMU
printf ("41cno napameTpoB koMaHaHOM cTpokn = %d\n", argc );
// Pacneuatka cnvka napamMeTpoB
printf ("MapameTpbl kKOMaHAHON cTpokuK:\n" );
if ( argc >0)
{
for(inti=0 ;i<argc ;i++)
printf ("Homep - %d 3HaueHne =%s \n" , i+1, argv[i] );
b
// PacneyaTtka nepeMeHHbIX OKpyxeHus (set — nepemMeHHble AN TeKyLwero npoLuecca)
printf ("MNepemeHHble okpyxxeHusa:\n" );

i=0;

while ( envl[i] '=NULL )

{

printf ("Homep - %d 3HaueHue =%s \n", i+1, env]i] );
i++;

¥

Pe3ym>TaT pacncdyaTacM HC IMMOJIHOCTBIO, TAK KakK 0O0IBIION 00BEM TMEPEMCHHBIX OKPYIKC-
HUA:

Ymcno napaMeTpoB KOMaHIHOM CTPOKM = 3
IllapaMeTpsl KOMaHOHOM CTPOKM:
Homep - 1 3Bmauenme =i:\2014_2015\kaf\on\sap\prog\lr5 op\debug\LR5 OP.exe
Homep - 2 3BraveHme =aaa
HomMep - 3 3Bmauenme =ddd
[lepeMeHHEIE OKPYXEHMS :
HoMep - 1 3Bnauenme =ALLUSERSPROFILE=C:\Documents and Settings\All Users
HoMep - 2 Buauenme =APPDATA=C:\Documents and Settings\serge\Application
Data

(N.B. — nmapaMeTpOB BHauMTeNBHO Goxabue!)

ITepBbIii MapamMeTp KOMaHAHOM cTpoku (argv[i]) Bcerna 3agaeT uMst BBIMOJTHAEMOM PO-
rpamMMBbl, a JiBa APYTUX MbI BBEJH B mapaMeTphbl npoekTa: Project-> Debugging -> Comand Ar-
guments -> aaa ddd.
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6.13. Inline ¢pynkuun

B s3pike CU mpegycMOTpeHa BO3MOXKHOCTh NPEANHCAHMS KOMIIWIATOPY HE BBI30BA
¢byHKMK (Mepeaayn ynpaBlieHHs K orneparopaM (yHKIMK), @ HEMOCPEJICTBEHHOW BCTaBKH OIle-
paTopoB (PYHKIMU B TEKCT OCHOBHOM MporpamMmbl. B psnie ciydaeB 3TO MPUBOJIUT K SKOHOMHUU
NaMATH U BPEMEHH BBIIIOJHEHHS MIpOrpamMmbl. Takue (yHKIMHM HA3bIBAIOTCS BCTPAUBACMBIMHU U
umeroT cnerudukarop inline. Tlpumep BcTpanBaeMoi GYHKIIMU U €€ MCIIOJIb30BaHMs PUBEICH
HIDKE:

//onucanue inline dyHKums
inline int even (int x)

return ! (x%?2); // Bo3BpaT no moaynto 2 YetHoe 1 (ucTmHa) HeyeTHoe 0 (NoXb)

¥

[IpumMep BbI30Ba B OCHOBHOM ITpOrpaMme:
//BbI30B inline dyHKLMK
i =10;
if (even (i) // BcTpamBaeTcs onepaumst B3ITMS NO MOAYNIO C OTPULI@HUE
// 3TO0 3KBMBaNEeHTHO BblpaxkeHuto - if (1(i1%2))
printf ("Yncno %d asnsietca yetHbIM\N", i );
else
printf ("Yncno %d aBnsieTcs HeyeTHbIM\N", i );
i=5;
if (even (i))
printf ("Yncno %d aBnsietca yeTHbIM\N", i );
else
printf ("Yncno %d aBnsetcs HeyeTHbIM\N", i );
B pe3ynbrare nonyuum:
Unucno 10 sBasieTcss 4YeTHEIM
Yucisio 5 siBNsieTCss HeYeTHHIM

6.14. Yka3ateaun Ha pyHKIMHU
Onwumem mpocTeie PYHKIUH JJIsT JEMOHCTPAIMH MCIIONB30BaHMUS yKazareneld Ha (yHK-

LIUH.
// ®yHKUMK ans ykasaTenen
i/r/1t funl (int i) { return i=5;};
i/r/1t fun2 (int i) { return i=10;};
B OCHOBIﬁ)-I:/'I. nporpamMme, ykasareib Ha QyHKUuIo (PFUN) BeauCaseTCss TMHAMUYECKHU
int i,j,k=5;

int (* pFun) (int); // ykasaTenb Ha QyHKLMIO C NapaMeTpomM int
pFun = &funi;
i = (pFun)(k); // BblpaxkeHne oaMHaKOBOE A/15 Bbl30Ba (DYHKLMM Yepe3 yKa3aTeslb
printf ("pFun = &funl => %d\n",i);
pFun = &fun2; //
j = (pFun)(K); // BblpaxeHne oaMHaKoBOe ANs Bbi30Ba (YHKLMN Yepes3 yKa3aTenb
printf ("pFun = &fun2 => %d\n",j);
j = pFun(k); // MoXHO 1 Tak
printf ("j = pFun(k) => %d\n", j);
B pe3ynbraTe noayunm:

pFun = &funl => 5

pFun = &fun2 => 10

j = pFun(k) => 10
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7. CTPYKTYpbI AaHHbIX B NporpamMmmax

B Teopernueckoil yactu onucaHus 1a00paTopHOH pabOThl BBOJSTCS OCHOBHBIE OHSATHS
U paccMaTpPUBAIOTCS MPUHLUIBI U1 pabOThI CO CTPOKAMHU Ha si3bIKe IporpammupoBanus CH.

7.1. IIpobaeMbl XpaHeHHUsI U OOPAOOTKY JaHHBIX

CaMbIMU BaXHBIMH (DYHKITUSIMH COBPEMEHHBIX KOMITBIOTEPOB SIBIISIOTCS (YHKIIUH Xpa-
HeHHsl 1 00paboTku mHpopmanuu. KoinuecTBo XpaHUMON B KOMIIbIOTEPAaX UHPOpPMALUU BO3-
pacTaeT MHOTOKPAaTHO, MIO3TOMY TO, KaK 3TH JIJaHHBIE XpaHSTCS, CYLIECTBEHHO BIIMAET HA (-
(eKTUBHOCTH ITPOLIECCOB UCIOJIB30BAHUS 3TOW HHPOPMALIUY.

OnHUM U3 peneHnid HarIAHOTO M 0003pUMOTro crocoda XpaHeHHus: HH(GOpPMAIIH, SBIIS-
eTcs ee CTpyKTypusaius u aOctparupoBanue. CTpyKTypHU3alus MOJpa3yMeBaeT, 4To JAaHHBIE,
CBSI3aHHBIE MEXIy CO0O0M XpaHsITCsS BMecTe, a a0CTparupoBaHUE MO3BOJISET OTBJICUYLCS OT JeTa-
AU3alMy MHPOPMALIMHU Ha OTIPEIeIEHHBIX JTanax ee 00paboTKu.

MaccuBbl uHpOpMaMK MOIJIA Obl ObITh TAKMM XPaHWIHLIEM CBA3aHHOW HMH(OpMaluy,
eciu Obl He TpeOoBaHUs ee ogHOpoaHOCTH (HamoMHMM, MacCB — MHOXECTBO OJTHOTUITHBIX I1€-
peMeHHbIX). B peanbHbIX 3aa4ax TpeOOBaHMS OJHOTHUITHOCTH HE COOMIOAaroTcs. Tak Jjist Omu-
CaHMs YeJIOBEKa, KaK MMUHUMYM, HYXHbI U cuMBOJbHbIe (PHO) nanHble W YMCIOBBIE (JaThl U
BpeMsl) IaHHbIE U BELIECTBEHHbIE JIaHHbIE (3apIuiaTa, cTUuneHaus). s peanu3alnuu TEXHOJIOTUN
COBMECTHOT'O XpaHEHUsl Pa3HOTHUIIHBIX JAHHBIX B S3bIKM INPOTPAMMHUPOBAHUS 100aBICHO IOHS-
TUE CTPYKTYpbI JaHHBIX. T€XHOJIOTUS CTPYKTYp AaHHBIX MO3BOJISIET B IPOrpaMMax peajin3oBaTh
6oJiee BBICOKHUI1 ypOBEHb a0CTpaKIMU JAHHBIX U CAETIATh IPOrpaMMbl 0oJiee HarJISAHBIMU.

7.2. CTpyKTYypa - 3JIeMeHT XpaHeHUs] Pa3HOPOJAHBIX JaHHBIX - Struct

MaccuBbl 00bETUHSIOT TPYIIIBI IEPEMEHHBIX OJJHOTO TUMa. B mporpamMmax yacto Tpedy-
€TCsl TPYIIUPOBATh BMECTE PA3HOTHUIIHBIE NIEpeMEHHBbIE. [IJIs1 3TOro mpeaycCMOTpEHBbI CIIENHAIb-
HBIE ONMCaHMs — CTPYKTYPBI AaHHBIX (Struct). dakTudecku CTPYKTYpbI OMUCHIBAIOT HOBBIC THUIIHI
nepeMeHHbIX (110100HO Ki1accaM, HO 00 3ToM B Apyrux JIP). HyxHo pa3nuyaTh moHATUS:

— Omnucanue maba0Ha CTPYKTYPBHI.
— OmnucaHue NepEMEHHBIX CTPYKTYPHOTO THIIA.
— Hcnonp3oBaHuE NEPEMEHHBIX CTPYKTYPHOI'O THIIA.

Onucanue madioHa CTPYKTYpbl BKIIFOUAET OMMCAHUE OT/IEIbHBIX MEPEMEHHBIX (YaCTO UX
Ha3bIBAIOT MOJISIMU CTPYKTYPBI) C YKa3aHUEM UX TUIOB. @OpPMaIN30BaHO 3TO BBIMVIAIUT TAK:

struct <ums cTpykTyphr> {
<omucaHue MoJs CTPYKTYPbI>;

<omucaHue MoJs CTPYKTYPbI>;
} [<cnucok onMcaHMii KOHKPETHBIX CTPYKTYPHBIX MepeMeHHbIX>];
IIpumep onucanust CTpyKTypBbL:
// Onucanue cTpykTypbl Student
struct Student {
char Name[14]; // ®amunusa ctyaeHTa
int kurs; // Kypc obyueHus
bool pol; // Mon cTtyaeHTa: true - women, false - men
float Stipen; // Pa3amep ctnneHamm
} Student1, Group31[30] ; // HeobsizaTenbHOe onucaHue nepeMeHHbIX 1 MacCMBOB 3TOM

CTPYKTYpbI

OOpaTture BHMMaHHE, YTO IOCIE OMHCAHUS CTPYKTYPHI JAHO OMHMCAHHUE KOHKPETHBIX
CTPYKTYPHBIX [IEpEMEHHBIX. [13-3a CTaBUTh TOUKY € 3alTOM NOCIIE ONUCAHUS CTPYKTYPbI HY’)KHO
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o0s3aTenbHO. Jpyrue mpumepsl OMMCAaHUs CTPYKTYpP JlaHbl HIDKE. VX Ha3HAYeHHE TOHATHO M3
KOMMEHTapHEB, KOTOPBIE TaHBI B TEKCTE MMPOTPAMMBI:

struct Complex { // komMmnnekcHas nepemMmeHHas
double re; // nencTBuTENBHANA YacTb

double im; // MHUMas yYacTb

o

struct Date { // naTa

int day; // OeHb

int month; // mecay

int year; //Toa

¥

struct Person { // NepcoHa

char name[50];

Date birthdate; // cTpykTypHas nepemeHHas aata poXxaeHud
double salary; // Oknaa

+

Onwucanue OTIAECNBHBIX MOJEH CTPYKTYpPhI COBMAIAET C OMUCAHWEM OOBIYHBIX HEpeMEH-

HbIX. [losis MOTyT OBITH J1F000TO THIIA, B TOM YHUCIIE U CTPYKTYPHBIMU [I€PEMEHHBIMU, 32 UCKIIIO-
YeHHEM THUIIa CaMOM ONMCBHIBAEMOM CTPYKTYpbI, XOTS TOMyCTUMO OOBSBIATH yKa3aTelu Ha JaH-
HBIM CTPYKTYpHbII Turn. OnHcaHue CTPYKTYpPHBIX NEPEMEHHBIX NPOU3BOJUTHCS C yKa3aHUEM
MMEHHU CTPYKTYpbl KaK HOBOI'O THIA JJAHHBIX U MOXKET OBbITh BBIIIOJIHEHO MHOTOKPATHO B IpO-
rpamme. 111abma0H CTPYKTYpBbl JODKEH OBITH OMMCAH IMepell NMEPBBIM €ro MCIOJIb30BAHUEM IS
onucaHus NepeMeHHbIX. [I[puMep OTIenpHOrO ONMCaHus CTPYKTYPHBIX MEPEMEHHBIX U UX Mac-

CHBOB!

struct Student S333; // OnucaHue 6e3 nHULManM3aLmmn nonen
Student S1 = {"MeTpoB" , 1, false , 1500.0f }; // OnucaHue c nHMLManu3aumen nonem
Student Group[30]; // OnncaHne maccmBa CTPYKTYp

Complex z;
Date d;
Person p;

7.3. MHMUHAIU3aNMA CTPYKTYPHBIX epeMeHHbIX

Nuannmanu3anus CTPYKTYPBI, KaK U IJId MaCCHBOB U IMPOCTBIX NEPEMEHHBIX, MOXKET OBITH

BBINOJIHEHA [IPU OMMCAHUM KOHKPETHOW CTPYKTYpHOI nepemMeHHOW. CTpOKOBbIE 3HAUEHUS YKa-
I1aBAIOTCS MIPU ATOM B KaBbIUKAX, a HHULMAIM3AIMI MAacCUBOB B (UIypHbIX cKOOkax. Omnwuca-
HUE CTPYKTYPHBIX IIEPEMEHHBIX C X WHULAAIN3AUEH:

Complex z1 = { 1.6, 0.5 };
Date d1 = { 1, 4, 2001 };
Person p1 = { "Cugopos", {10, 3, 1978}, 1500.48 };

// OnucaHune CTpyKTypbl 1MLO
struct Face {

int MasF [5]; // M accuB uenbix
Date birthdate; // CtpykTypa gatbl
char name[50]; // Ctpoka

¥

//OnuncaHme CTPYKTYpPHON MEpeMeHHOW C MHUUManM3auuent MaccuBa, CTPOKU U

APYroi CTpyKTypbl

Facef ={{1,2,3,4,5},{ 1,9, 2014 } , "MpeacrasutensHoe nnuo"};
//

B nocnennem ciydae Mbl HIMEEM BJIOKEHHYIO CTPYKTYPHYIO IIEPEMEHHYIO: B CTPYKTYpE

Face o0wasiena Date.



55

2017 rox 1 xypc 3-it cemectp bonbiakos C.A.
OIl T'YUMI]

7.4. PaboTa ¢ moIsiIMH CTPYKTYPBI Yepe3 CTPYKTYPY M yKa3aTe/lb Ha CTPYKTYPY

[Ipu onmcaHuM CTPYKTYpHBIX NEPEMEHHBIX KIIOUEBOE CJIOBO Struct B HOBOW HOTaluu
nepen onucanuem C++ HeoOs3aTenpHO, TIOITOMY HE Oyaem ero mucath. st paboThl ¢ mepe-
MEHHBIMH TaKOI'0 TUIIA HEJIOCTATOYHO YKa3bIBaTh TOJIBKO UMS CTPYKTYPHOU NEPEMEHHOM, HYX-
HO yKa3aTh TAK)K€ U UMsI KOHKPETHOTO MoJIsl. Takoil 3J1eMEeHT porpaMMbl Ha3bIBaeTCsl KBanpu-
LIUPOBAaHHOM cchbulKOM. Takas KBaauM(HUUUPOBAHHAs CChUIKA PacCMATPUBAETCS CHUCTEMOW IpPO-
rpaMMUpPOBaHMS KaK OObIYHAs nepeMeHHas. Ee MOXHO MCIONIb30BaTh B JIFOOBIX OMEpaTtopax u
BBIpQKEHUSAX NPOTrpaMMbl, 06e3 Kakux Ju00 orpaHudeHuil. EnuHCTBeHHOW TpeboBaHME B 3TOM
cilyyae — HEOOXOIMMOCTh NPEABAPUTEIBHOIO ONMCAHUS WM O0ECIeYeHHUs J0CTyla K ITOH
CTPYKTYPHOU IIEPEMEHHON Ha MOMEHT €€ UCITOJIb30BAHHUS.

@opManu30BaHO CChUIKA HA MOJIE€ CTPYKTYPBI BBITJISIUT TAK:
<M CTPYKTYPbI>.<UMS NOJIS CTPYKTYPbI>
Hampumep:
struct Student S333; // OnucaHune 6e3 nHULManNn3aLmMmn nonen
Student S1 = {"MetpoB" , 1, false , 1500.0f }; // OnucaHne ¢ HULMANU3ALIMEN
noneu
Student Group[30]; // OnucaHne maccmBa CTPYKTYp
[TpumMepsl NCTIONB30BaHUS CTPYKTYPHBIX IEPEMEHHBIX B ONl€paTOpax MpUCBaUBaHUA. |
Sl.kurs = 2;
Group5[0].kurs = 3; // ns 0-ro anemeHTa Maccvsa
MO>KHO UCIIOJIB30BaTh YKA3aTeJIM Ha CTPYKTYPHYIO IEPEMEHHYIO:
Student * pStud = &S1; // OnucaHue ykasaTtens u ero MH1UManm3aums
Toraa nOCTyI K ee MOJIIo 331aeTCsl CIeIHALHOMN onepanuei (->):
pStud->Stipen = 2000.0; // obpalleHune K Nos CTPYKTYPHOW NepeMeHHoM
Jlis paboThl B PYHKIUAX CO CTPYKTypaMU B KauecTBE MapaMmeTpa MepeiaeTcs yKazareilb
Ha HEE, YTO MO3BOJISIET CYIIECTBEHHO COKPATUTh CIIMCOK MEPEIaBaEMbIX TapaMETPOB.

7.5. MHoroypoBHeBasi KBaTU(GUKALHA B CTPYKTypax

[Ipu ucnons30BaHUM IPYrUX CTPYKTYPHBIX nepeMeHHbIx (Date — cm. Bolle) B kauecTBe
MoJIeH CTPYKTYPBI, AOCTYII K MOJIO (TI0JIsT) BBIMOIHIETCS Yepe3 ABOWHYIO KBATH(PHUKAIIUIO:
struct Date { // pata
int day; // OeHb
int month; // mecay
int year; //Tlon
¥
// OnucaHue CTpyKTypbl MU0
struct Face {
int MasF [5]; // M accuB uenbix
Date birthdate; // CtpykTypa gatbl
char name[50]; // Ctpoka

Y
i="ace Face2;

Face2.birthdate.day = 30; // ABoViHasi kBanubuKaLms

7.6. Yka3aTeu HA CTPYKTYPbI H HA ITHHAMUYECKHE CTPYKTYPBbI

Mpl ye TOBOPUIIN, UTO Ha CTPYKTYpPY MOKHO 3a7aTh ykaszaTelsb. [IycTh ecTh Takoe onu-
CaHHUE yKazaTes:

struct Person { // lNMepcoHa
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char name[50];
Date birthdate; // ctpykTypHasa nepemeHHas gata poXaeHuu
double salary; // Oknag

o
Person p2 = { "Cunopos”, {10, 3, 1978}, 1500.48 };
Person * pPerson = &p2;

// I3amMeHuTb oknan
pPerson -> salary = 10.50;
(*pPerson).salary = 12.50; // MoxHO 1 Tak, HO CKOBKM 06s13aTeNbHbI

Huxe nst BIOXKEHHBIX CTPYKTYPHBIX MEPEMEHHBIX Mbl YBUJIUM, B KOTOPBIX OOBSIBICHBI
yKazaTely Ha APYTUe CTPYKTYPBI, Mbl YBUJIUM, YTO AONYCTAMA 3aITACh U TAKOTO BUJA:
ptrPerson -> pStudent -> salary = 15.00;
U Takoro Buja (rae uMeeT MECTO IBOMHAs KBAIH(DUIIMPOBAHHAS CCHIIKA):
p2.birthdate. year = 2014;

7.7. Ilepenaya cTpyKTyp B (PYyHKIUIO

[Tepenats cTpykTypy B QYHKIHIO, B Ka4eCTBE (DAKTUYECKOTO MapamMeTpa MOXKHO JIBYMS
crocobamu: Mo 3HAYEHHIO, TOT/Ia U3MEHHUTh CTPYKTYPY B (DYHKIIMH HEINb3sl, U MepeaaTh yKasa-
TeIb Ha CTPYKTYpy. Paccmorpum mepBbiii ciydait. Ilycte ecth QyHKIMs il medaTH TOJIS
CTPYKTYPBI:

/1

// ®yHKUMS neyaTn
void PrintPersonName( Person per)

{
printf ("MeyaTtb B dyHKUMM per.name = %s\n" , per.name);
per.salary = 5.0;

ot

[IpoToTun B rinaBHOM Iporpamme
void PrintPersonName( Person per);

B nporpamMmme onmcanusi ¥ BbI3OB:
// OnucaHune CTpyKTypbl
Person p2 = { "Cungopos", {10, 3, 1978}, 1500.48 };
//BbI30B PYHKUMM MNapaMeTpoM CTPYKTypa
printf( "o dyHkuum p2.salary = %f \n" ,p2 .salary );
PrintPersonName( p2 ); // p2

printf( "Mocne dyHkummn p2.salary = %f \n" ,p2 .salary );

[Tony4yum pe3yibrar:

Oo éymxkummm p2.salary = 15.000000
[levaTe B ¢yHKUMM per.name = Cumopos
llocne byHkuum p2.salary = 15.000000

3HaveHHe ToJIeH CTPYKTYpHI (B YacTHOCTU P2.5alary) He u3meHsoTCS.

7.8. Ilepenaua yka3arteJisi Ha CTPYKTYPY B PyHKIIUH

Ecin MBI XOTUM M3MEHHUTDH 3HAUEHUs MOJEeH B CTPYKTYpPHOH MEepeMeHHOH, TO HE0OX01H-
MO IepeiaTh B Hee ykaszaTelsb Ha Hee. /g pyHkuuu:

/I

void ChangePersonSalary( Person * p , double newSalary)

{
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p -> salary = newSalary; // i3MeHeHue no ykasaTento
Jo

[IpoToTHn B ri1aBHOM Mporpamme
void PrintPersonName( Person per);

// OnucaHue CTpyKTypbl
Person p2 = { "Cugopos", {10, 3, 1978}, 15.00 };

// Nepepaya ykasartens

printf( "o dyHkumm p2.salary = %f \n" ,p2 .salary );

ChangePersonSalary( &p2 , 30.0); // MNepenaya ykazatens = &p2
printf( "Mocne dyHkumm ChangePersonSalary p2.salary = %f \n" ,p2 .salary );

[Tosmyuum pe3yibrar:
Jo dymxkumm p2.salary = 15.000000
llocne byrkumm ChangePersonSalary p2 .salary = 30.000000

7.9. MaccuBbI CTPYKTYP

Tak Kak CTpPYKTypa OIpENEsseT HOBBIM THII IEPEMEHHOM, TO Pa3pelIacTCs OIUCHIBATH
MAaccCHUBBbI CTPYKTYp. Hanmpumep:

// OnucaHune MaccvBa CTpykTyp Tvna Prepod
Prepod KafIU[30];

// PaboTa c anemeHTaMn MaccuBa CTPYKTYP
KafIU[0].Oklad = 10.0;

KafIU[10].Oklad = 10.0;

// Lmkn 3aHeceHus

for(inti=0 ;i<30 ;i++)

{

KafIU[i].Oklad = 10.0;

7

MosxHo ¢ MaccuBOM paboTaTh uepe3 ykazatenb (PtrMas), npu ToM HHUIUATH3AIHS €T0
JI0JDKHA OBITH MPOBEJICHA C HAaYalbHBIM ajgpecoM MaccuBa cTpykTyp (&KaflU[0]) wiu umenem
storo maccusa (KaflU), tak kak umst MaccuBa 3a1aeT aapec Hayasia MacCHBa.

// vnn ¢ ykasaTenem
//Prepod *ptrMas = &KafIU[0]; // nnu
Prepod *ptrMas = KafIU;

Bo3MmokHBI criocoObl: uHaekcanuu ykazatens (ptrMas[2].Oklad), wiu Beuuciiennem
HOBOT'O aJpECHOT0 BeIpakeHUs st aapeca ( ptrMas + 2) uiu BEIOOpOM KOHKPETHOTO 3JIEMEHTa
MacCHBa — CTPYKTYPHI TIOCPEICTBOM OIepauu pa3biMeHoBaHus (*). CMOTpUTE HUXKE PUMEPHIL:

ptrMas[2].0klad = 15.0; // onsg BTOporo aneMeHTa MaccvMBa CTPYKTYp
( ptrMas + 2) -> Oklad = 25.0; // MOXHO 1 Tak
(*( ptrMas + 2)).Oklad = 35.0; // MOXHO 1 Tak
ptrMas = ptrMas + 2;
ptrMas->Oklad = 45.0; // MOXHO 1 Tak
(*ptrMas).Oklad = 55.0; // MoxHO 1 Tak

Bo Bcex paccMOTpEHHBIX cllydasix OyJIeT U3MEHEHA OJTHO W TOXKE TOJIE dJIECMEHTA CTPYK-

TYpbI C HOMEPOM 2.

7.10. BioskeHHbIE CTPYKTYPBI

BHyTpr OmHO# CTPYKTYpBl MOKET OBITH OmucaHa apyras ctpykrypa (tum Prepod -
DecPrep) wiu ykasarens (tun Person - pStudent).
// CTpyKTypa CO BIOXXEHHbIMU YKa3aTesnsaMu
struct Person {
char name[50];
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Date birthdate; // ctpykTypHas nepemeHHas gata poXXAaeHuu
double salary; // Oknag
¥
/!
struct Prepod {
char fam[50]; // ®amunus
Person * pStudent; // Yka3zaTtenb Ha CTPYKTYpHYO nepemMeHHyto Person
double Oklad; // Oknan

)
// CTpYKTypa CO BNOXEHHbIMW CTPYKTypaMu
struct Decan {
char fam[50]; // ®amunus
Prepod DecPrep; // CTpykTypHas nepemMeHHas Prepod BnoxxeHHas
double Oklad; // Oknan
¥

B nporpamme 15 ykaszartesiei mOMECTHM OIepaTophl BeraucieHus (salary) oxmiana:
Prepod *ptrPerson = (Prepod * ) malloc ( sizeof (Prepod));
ptrPerson ->pStudent = &p2;
ptrPerson ->pStudent ->salary = 15.00;
// docTyn BO3MOXET pa3HbIMKU CNOCobaMm
printf( "p2 .salary = %f \n" ,p2 .salary );
printf( "ptrPerson ->pStudent ->salary = %f \n" ,ptrPerson ->pStudent ->salary );
B pe3ynbraTe noayunm:
P2 .salary = 15.000000
ptrPerson ->pStudent ->salary = 15.000000
Jlns BnoxeHHbIX CTPYKTYp (B cTpykTypy Decan Bnoxkena crpykrypa Prepod, cm. Omnu-
CaHMs BBIIIIC) MOKEM 3aIlMCaTh, BKIIOYAst JOCTYII U MOCPEACTBOM yKasateis (pStudent->salary):
// BnoxxeHHble CTPYKTYpbI
Decan DeclU;
DeclIU.DecPrep.Oklad = 100.00;
// DocTtyn ¢ ykasaTenem
DeclIU.DecPrep.pStudent = &p2;
DecIU.DecPrep.pStudent->salary = 10.0;

7.11. Pa3zmep u pasmemienue cTpykryp B OIl

[Tonst cTpyKTypbl pacnoiararoTcs B ONEPATHUBHOM MAMSTH MOCJIENOBATEIBHO, B CBSI3H C
omucaHueM B mporpamme. [Ipu pazMenieHuu B maMsATH pa3HbIe THITHI JJOJDKHBI OBITh BBIPOBHEHBI
Ha rpaHUIly ajapeca cBoero pasmepa ( int — 2 Gaiira, long — 4 Gaiita, double — 8 6aiiT u T.1.). 13-
3a TOTr0, AK€ MPU PAaBHBIX MO KOJIMYECTBY U TUIY MOJEH pa3Mep CTPYKTYpbl MOXKET OTJIMYATh-
cs1. DTo ToKa3zaHo Ha npuMepe cTpykTyp First u Second.

struct First {
inti;
long j;
double k;
Jo
struct Second {
int i;
double k;
long j;
e

B nporpamme onpenenum akTyajabHbIA pa3Mep CTPYKTYPHI:
// Pa3melueHune ctpykTyp B Ol
printf( "Pa3mep ctpykTypbl First = %d \n" ,sizeof (First) );
printf( "Pa3mep cTpykTypbl Second = %d \n" ,sizeof (Second) );

B pesynbTaTte nonyuum:
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PasMep cTpykTypl First = 16
PasMep cTpykTypsl Second = 24

7.12. lnHAMHYeCKOH CTPYKTYpPbI

PaGora ¢ nMHAMHYECKUMU CTPYKTYpaMH M WX MACCHBAMH BBITIOTHSETCS MOCPEICTBOM
ykaszareneil. BoieneHue maMsaTi npou3BOAuThCs OubnmoreunsiMu Gyukiusivu w3 malloc.h. B
aToi OmubmmoTeke moctynubl Gynkuuu: malloc, calloc, free, realolc u np. Ha npumepe, pa3me-
IIEHHOM HIDKE, TMOKa3aHO MPUMEHEHHE dTUX QYHKITUN TSI CTPYKTYP.

Decan * pDec = (Decan * ) malloc ( sizeof (Decan)); // BblaeneHne AvHaMUYeECKOM
namsaTu

pDec ->DecPrep.Oklad = 100.00; // PaboTta c nonaMunykTyp

strepy( pDec ->fam , "®amunus gekaHa");

pDec ->0Oklad = 50.00;

pDec = (Decan *) realloc( pDec, sizeof (Decan) * 2 ); // amMeHeHune pa3mepa

/1

pDec = pDec + 1;

strcpy( pDec ->fam , "HoBasi ®amunus gekaHa");

pDec = pDec - 1; // BoctaHoBneHve ykazatens Ans ocsoboxaeHuns namatn (MOXHO U

/3anoMnuTb)

free ( pDec );

OOparuTe BHHMaHHWe Ha Hcmonb3oBanue (yakiuu realloc, mospossromeii U3MEHUTH
pa3Mep BBIJICICHHON MaMsITH B JBa pasa, a Takxke qobaBineHue K ykazatemo 1-mpl. [lpu omepa-
LIHSIX LEJIOr0 TUIA C YKa3aTeIsIMHU ONPEAEICHHOro BUa |-11a COOTBETCTBYET pa3sMepy TUIa, IJis
KOTOPOTO OOBSIBIICH JaHHBIN yKa3aTellb.

7.13. Co3naHue ¥ yiajieHHe JUHAMHYECKOH CTPYKTYPBI CO CTPOKAMHU

B nmuHaMuueckux CTPYKTypax 4acTo BO3HHMKAET 3ajadya padoThl CO CTPOKAMH (CHMBOJIb-
HBIMH MaccuBamu). Ecnu 3apaHee B CTPYKType BBIICIATh MAaKCHMAIbHOE YHCIO TPEOYEeMBIX
3HAaKOB B CHMBOJIBHBIX MacCHBax I CTPOK (Tak MbI IIOCTYIAIu paHee, cM. — fam , name), To,
OYEBHUIHO, OyAET 3HAYMUTENIbHBIN mepepacxon namsatd. [losromy mpu MHUIMAIM3ALUKN TaKUX
CTPYKTYpP 9KOHOMHEE BBIJCIIUTh CTOJBKO IMaMITH, CKOJIBKO HEOOXOAMMO, TO €CTh JUHAMUYECKON
naMsATH. AHAIOTHYHAS TPOIeypa HEOOX0ArMMa U JUISi U3MEHEHUSI 3HAYCHUN CTPOKOBBIX TOJEH:
cHauaya uaet ocBoboxaenue (free), a 3atem HoBeif 3axBat ( Malloc). TTokaxem 3T0 Ha pUMe-
pe. IlycThb ecTh CTpYKTYpa, B KOTOpOU JiBa ykazaTens Ha cTpoku (PName u pAvtor):
struct Book{
char * pName; // HazBaHue KHUMK
char * pAvtor; // ABTOp KHUIM
int StrCount; // Yucno cTtpaHuy B KHUre
b
[Ipu ee nHMIIMATM3AMNA HYKHO 3aXBaTUTh MAMATh U 3alHCATh CTPOKY:
Book Book1;
char * pStr = (char *) malloc ( strlen ("Tpu mywketepa") + 1);
Bookl.pName = pStr;
strepy(pStr , "Tpu mMywkeTtepa" );
pStr = (char *) malloc ( strlen ("Anekcanap Aioma") + 1);
Book1.pAvtor = pStr;
strepy(pStr , "AnekcaHgp Adoma" );
Book1.StrCount =670;
[Ipu 3aBepiieHNH TPOrpaMMBbl TMHAMHYECKast TaMATh I0JDKHA OBITh OCBOOOK/IEHA:
// Npw 3aBepLueHMn NporpamMMbl 0CBO6OAMM NaMsiTb
free (Bookl.pName);
free (Book1.pAvtor);
/l
Ecnu Bcs cTpykTypa NMHAMUYECKH MOPOXKAAETCS, TEKCT MPOTrpaMMbl OyIIeT BBITISAIETh
TaK:
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// DnHammnueckasa CTpyKTypa
Book * pBook = (Book *) malloc ( sizeof(Book));
pStr = (char *) malloc ( strlen ("[ge Ouanbl") + 1);
pBook->pName = pStr;
strepy(pStr , "[ee Onanobl" );
pStr = (char *) malloc ( strlen ("Anekcangp ioma") + 1);
pBook->pAvtor = pStr;
strcpy(pStr , "AnekcaHap Atoma" );
pBook->StrCount =470;
// Tlpu 3aBepLUEHNM NPOrpamMMbl 0CBO60ANM MaMsiTb NOA CTPOKM U caMy CTPYKTYpY
free (pBook->pName);
free (pBook->pAvtor);
free (pBook );

/l

Ecnu Hy)XHO U3MEHUTH OT/IEIBHYIO CTPOKY, TO IAMATh IPEIBAPUTEILHO OCBOOOXKIaEM:
free (pBook->pName);
pStr = (char *) malloc ( strlen ("dama ¢ kamenuamun") + 1);
pBook->pName = pStr;
strepy(pStr , " Jama ¢ kamenmamu" );

7.14. CTPYKTYpBI CO CCHIIIKAMH HA ce0st

B cTpykTypax Henb3s MCIOJB30BATh MOJIS - CTPYKTYPHBIE IEPEMEHHBIE TAKOTO KE TUIA,
OJIHAKO TIOJIS - yKa3aTelId Ha 3TU CTPYKTYpbl JomycKaroTca. Hanmpumep, 37€MEHT ABYXCBSI3HOTO
CIIMCKA MOET BBITISACTh TaK:

// CTPYKTYpbI CO CCblIKaMn Ha camux cebs
struct Node {
Node * pNext;
Node * pPrev;
int ValList;
¥
B nannom citydae pNext u pPrev sisistores ykasaresasimu Ha cTpyktypy Node.

7.15. Tlepeuyucaenusi - eENUM

D10 HaOOp MMEHOBAHHBIX LIETBIX KOHCTAHT, UCIIOJIb3yEeMbIi J7Is1 OONbIIEH HATISIIHOCTH
MpOTrpaMMBI B €€ nepeHocuMocCTH. [lepednciienre MOXeT ObITh UCIIOJIB30BAHO JIJIsi OOBSIBICHUS
IIEPEMEHHBIX, KOTOPbIE NMPUHUMAIOT 3HAYCHUS HA 3aJaHHOM MHOXECTBE 3HaueHui. [Ipumepsl
JJIs. TIEPEYUCIICHUI: JHU HEAENIH, MECSUbl B TOMY, BPEMEHA T0/ia, TUIBl MEPEMEHHBIX U T.1.
dopmanbHO mepedrcieHus (eNUM) MOTYT OBITh OMTUCAHBI TaK:

enum [ <ums> | {cMCcOK mepevncieHusi} [ CIIMCOK MepeMeHHbIX];

Hanpumep, miis 18 Heaeau MOXKHO 331aTh CIIMCOK KOHCTAHT:

// OHn Hepenu

enum { mon , tue , wed , thu, fri, sat, sun };
intd =mon; // mon =0, tue =1wurT.na.
MOo3KHO 3a/1aTh UM 111 OOBSIBJICHUS TIEPEMEHHBIX TIEPEUUCIICHUS :

// OHwn Hegenn ¢ uMeHem day

enum day { mon , tue , wed , thu, fri, sat, sun };
day dw = sun; // mon = 6
Mo>KHO 3a1aTh IEPEUUCIICHHS C TPOU3BOJIBLHBIMU 3HAYCHUSIMU :

enum { Con1=5, Con2=8, Con3=15 };

printf("lNepeuncnenHns C MpPOM3BOJIbHLIMU  3HAYEHWEM: Conl1=%d Con2=%d
Con3=%d\n" , Con1, Con2, Con3 );

// MpoBepKa 3Ha4YeHUN NepevncnieHnii B oNepaTope BETBEHNS

int m = Conl;

if( m ==Conl)

printf("3HaueHne: Conl , m =%d\n", m);
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else
printf("3HaueHne: He Conl \n" );
Mo3xHO 3a/1aTh MIEPEUNCIICHHSI C OTHUM 0a30BBbIM 3HAYCHHEM:
enum { Const1=5, Const2, Const3 };

Pesynbrar Oyner Takum:
llepeuncnennss ¢ 6asoBrM SHadeHmeM: Constl=5 Const2=6 Const3=7

7.16. Coro3bl — UNION - 00BeIUHEHNA

O0beaHEHNE — ATO MECTO B MaMSTH, KOTOPOE MCTOIB3YETCS JIsl XpaHEHUS TEPeMEH-
HBIX, Pa3HbIX TUNOB. MOXHO 3aJlaBaTh pa3Hble UMEHA, OJHUM U TE€M K€ MOJSIM OINEepaTUBHOU
namsatu. [Tokaxem Ha npumepe. [lycts ecth 00beauHeHue ( TpU pa3Hbix Tuma: int, float u
char *).
// O6beanHeHns union
union u_tag {
int ival;
float fval;
char *sval;
ry;
[Tocne onucanust HOBOM MepeMeHHOM () U BBITOJIHEHHS OTEPALIMiA 110 3aHECEHUIO JaHHBIX
MOJIYYUM CJIEYIOLIUHN Pe3yJbTar:
u_tag U1l; // u_tag — 3T0 NOYTM HOBbIN TUM AaHHbIX!!!!

Ul.ival = 5;
printf("lMNMone o6veamHeHns B uenom dopmarte: u.ival=%d\n" , Ul.ival );
Ul.fval = 0.5f;

printf("Mone o6beanHeHns B aencTemTenbHoM dopmate: u.ival=%>5.2f\n" , Ul.fval );
printf("lMNone obveamHeHns B uenom dopmarte: u.ival=%d\n" , Ul.ival );

Ul.sval = new char[] = "Ctpoka";

printf("Mone obbeanHeHuns B cumBonbHOM opmMate: u.ival=%s\n" , Ul.sval );

Pesynbrar OyneT Takum:
llone o6wmeauHeHMs B ueyoM dopmare: u.ival=5
llone ob6memMHeHMsT B JAeMCTBUTEeNBbHOM bopmare: wu.ival= 0.50
Illonne o6wemmHeHMsT B LenoM dopMaTe: u.ival=1056964608
Ilone o6meaMHEeHMsT B CHMMBOJBHOM dopmaTe: u.ival=Crpoxa
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8. XpaHeHue fgaHHbIX U ncnonb3oBaHue hannos

8.1. JlaHHbIe B MporpamMmax

OcHoBHasl 11e71b JTF000H MPOrpaMMBbI, MPOTPAMMHOTO KOMITJIEKCA, IPOrPaMMHOM CHCTEMBI
- 00pa0OoTka JaHHBIX. Bo BpeMst BBIOIHEHUS IPOTPaMMBbI (4acTO JJIsi ATOTO 3Tarla UCIOJIb3YeTCs
tepMuH - Run Time) naHHbie 3aHOCSTCS B ONEPATUBHYIO MaMSATh I CBEPXOINECPATUBHYIO IMa-
MSATB (PETUCTPBI MPOLIEcCOpa) U HaJl HUMHU OINepaTopbl MPOrpaMMbl (KOMaH Ibl MUKPOIPOLIECCO-
pa) BBIMOJIHAIOT pa3luyHble JAeiicTBus win onepauud. Korma nmporpamma 3aBepiimiach coxpa-
HUTb PE3YJIbTAT €€ padOThl MOXKHO 3aIIOMHUTD TaK:
e BrIBecTH pe3yabTaThl Ha SKpaH JUCTLIES.
e BriBecTn pe3yabpTaT Ha medath (OymMarkHas TBEpaas KOIus).
e 3anucath pe3y/ibTaThl HA BHEIIHUI HOCUTENb (AUCKU, (PIIAIIKY U T.1.).
[lepBrie 1Be BO3MOXKHOCTH HE COBCEM yMOOHBI: C dKpaHa WHPOpMAIIUs CTUpaeTCs, OyMa-
ra 3aHMMaeT MHOTO MECTa, TPYIHO B JaJbHEUIIEM HCIOJIb30BaTh MOJYyYECHHYI0 HH(OPMALIUIO U
T.1. BeiBos1 nH(OpManuy Ha JUCK TpeOYeT BBIMOIHEHUS ONPEIEICHHbBIX NTPAaBUIL: HY>)KHO yKa3aTh
MECTO JOCTATOYHOE JIJIsl 3aNOJTHEHUSI MHPOPMAINH, HY>KHO MPUCBOUTH UMS ATON MHGOpMalun
HYXHO 337aTh IIPaBUJIa €€ 3allMCH U OPTaHUu3alluy, [UISI TOTO YTOOBI B AaJIbHEUIIIEM MOYKHO OBLIO
OBl yMeTh ee nmpouuTaTh. KpoMe TOro, 3aroMuHaeTcsl BcoMoraTelibHas HHPopMaIus: JaTbl CO-
3aHUS] M U3MEHEHUs1, KOIW4YecTBO MH(popMarun (pazmep) u T.1. st KOppeKTHOM paboThI ¢ UH-
dbopmarueii B UT cuctemax BBeneHO (pyHIaMeHTalbHOE MOHATHE — (ailyl. DTo MOHATHE 3aJ10-
KHJI0O OCHOBY T€OPUU ISl TIOCTPOEHUS MMPOTPAMMHBIX CUCTEM O00paOOTKH, XpaHEHHsT M MPeoo-
pa3oBaHus HHPOPMAIUH.

8.2. IlonsiTHe daiisia, ero onpeaeieHus 1 Pa3HOBUAHOCTH

Cy1iecTByeT MHOTO Pa3iIMYHbIX OMpeeTeHni TOHATUS dail. DTO 00BICHIETCS TeM, YTO
B Pa3HbIX yCJIOBUSX (I10JIb30BATENB, IporpaMMucT, T - TeXHOI0r, TEXHUK 110 000pYI0BAaHUIO U
T.A.) A7 paboThl HEOOXOAUMBI pa3HbIe CBOMCTBA. [l moab30BaTeNs BaKHO 3HATh HAa3BAHUE U
pacnoJsio’keHue KOHKPETHOro (haiisa, ero TUIl W BO3MOXHO €ro pa3Mep. 3aMeTUM, YTO HE HYKHO
myTaTh MOHATHE (ailn ¢ OBITOBBIM MOHATHEM (aiiina — KapMaiika (U3 TOJUITUIICHA), XOTS OIpe-
JICJICHHbIE MOMEHTBI U 3/1eCh CXOJHBI (COBOKYMHOCTh MH(pOpMallud, XpaHUMoOW Bmecte). Jls
IPOrpaMMHCTa MOMHMMO Ha3BAaHHBIX BBIIIE CBOMCTB OYEHb Ba)KHA BHYTPEHHSS OpraHu3alus
¢aitna, cnocoObl 3amucu U yTeHus uH(opmauuu, Haauuue Oydepuszanuu, GopMaTHPOBAHUS.
JUist TEXHUYECKUX CIEIMATUCTOB M CUCTEMIIUKOB BaXXHOH OyneT nH(opMaIus o pacrnoaoKeHUN
JAaHHBIX Ha (PU3MYECKOM HOCUTEJIE, pa3Mephl OJIOKOB 3alMCH U KJIacTepPOB, CIIOCOObI COOPKHU MY-
copa u T.1.

O600mas Bce HEOOXOAUMOE Il TIPOrPaMMHKCTA W TIOJIB30BATEIIsl, MBI MOXKEM, HE Tpe-
TEHJlys Ha UCTUHY B MOCJIEJIHEW HHCTAHIIMH, COPMYIUPOBAThH TAaKOe onpezeneHue ¢aiia:

Dajij — 3TO NOMMEHOBAaHHAs COBOKYNHOCTh MH(OpPMAIMH, ONpPeleIeHHOr0 THIIA Opra-
HU3ALUY U PACIIOJIOKEHHASI B ONPENEIEHHOM MECTE NaMATH (BHELIHEN WM BHYTPEHHEHN) KOM-
MbIOTEPHON CHUCTEMBI.

B HekoTOpBIX JIUTEpaTypHBIX UCTOYHUKAX, HATIPUMEP B TOJIKOBOM ciioBape [11], BbI Mo-
JKETE BCTPETUTh TAKOE OIPEICIICHUE:

@aiin — 3TO yacTh BHELIHEW MaMATH KOMIIbIOTEpa, UMerolas uaeHTH(UKaTop (MMs) u
cojeprKanias JaHHbIE.

Ha moii B3rmsin, paske Juisi oiib3oBaTeNs (ailioB, Takoe OMpesesieHue HEelIb3s CUUTATh
nonHeIM. J[n1s1 ynpaBienus aitlaMu B KOMIIbIOTEPE €ro OlepalioHHasi CUCTeMa UMEET CIelH-
QIBHYIO TOJICUCTEMY, KOTOpasi 3aHUMAeTCsl ynpaBieHueM Qaitmamu — Qaiinosas cucrema. 06
3TOM BBI y3HaeTe B Kypce “OmnepannoHHbie cucteMbl”. ['1aBHas 3aava ynpasieHus daiaaMu —
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¢ dexTrBHO pa3memarh Gaiibpl Ha BHEIIHUX HOCUTENAX M 00ecreyrBaTh K HUM JOCTYI JJIs
gTeHHs W 3anmvcu wHpopManuu. Pasmugaror ciemyromue ¢ainoBeie cuctemsl: FAT, FAT32,
NTFS, HTFS u apyrue. Onu ucnons3ytorcss B paznuuHblx OC M MOCTOSHHO pa3BHUBAOTCS.
MO03KHO HECKOJIBKO “TIpU3EMIIMTH  OTpeesICH s (aiia CIeTyIOIM 00pa3oM:

®Paiin — 3T0 MOMMEHOBaHHAs COBOKYITHOCTh €AMHUI] XpaHEeHUs1 HH(popMaIK (Hanpumep,
0alT), pacmoJIOKEHHBIX B PAacO3HABAEMOM TOPSJIKE (HampuUMep, MOCIEI0BATEIbHO) U UMEIO-
M crienranbHoe 0003HaueHHE KOHIAa COBOKYITHOCTH.

W3 Takoro omnpeneneHuss MOXKHO JaTh OoJiee YacTHOE OIpe/eeHne noustue hai:

®Daiinn — 3TO MOMMEHOBAaHHAsS MOCIIEIOBATEIBHOCTh OANTOB, 3aBEPIIAIOIIANCS CIEIHAIb-
ueiM cumBoiioM (Konerr gaitna — EOF — End Of File). Takue ¢aitisl MOryT ObITH TEKCTOBBIMH,
KOTJIa Ha JIOMyCTUMBIE BHJIBI CHMBOJIOB HAJOXEHO OrpaHHYEHHE, U IBOMYHBIMU (OMHAPHBIMHU),
KOTI'/Ia OTpaHUYEHUN HE MPETyCMOTPEHO.

@aiipl MOXKHO MPEJCTaBUTh KaK COBOKYITHOCTh CTPOK, OOBIYHO TaK MPEACTABISIOTCS
TeKCTOBBIE (haitsibl. B 3TOM ciiyuae yacTHoOe omnpeaenenue (aiiia MOKET HMETh CICTYIOIINN BU.

®Pailn1 — 5T0 NOMMEHOBaHHAsA M YIOPSAAOYECHHAs! COBOKYITHOCTh CTPOK, IIPUYEM B 3aBUCH-
MOCTH OT Ha3Ha4yeHus1 cTpoku MoryT ObITh Kak NTS (Null Terminated String), au6o 3aBemaTses
CIeUaIbHBIM CUMBOJIOM KOHIIa CTPOKH - (‘\n’).

@aiin MOXKET paccMaTpUBAThCs KaK COBOKYMHOCTH cTpaHull (Page) miau Kak COBOKYII-
HOCTh OWUT mHpopManuu. Daiin MOXKET TPEACTABIATh 3aKOJUPOBAHHBIE ONPEIEICHHBIM CIOCO-
OOM pUCYHKH (COBOKYITHOCTh PA3HOIIBETHBIX TOUEK) WU 3BYKH (3BYKOBBIC (haiiyIbl).

@aii MOXKET paccMaTPUBATHCSA KaK YIMOPAJOYCHHAs COBOKYMHOCTH OJHOPOJHBIX 3aIlu-
cell (0IMHAKOBBIX CTPYKTYPHBIX THUIIOB), CIIYKAIlUX Ui XpaHEeHUs u nmoucka nndopmanuu. Ta-
kue (ainbl HaspBatoTCs Oaszamu naHHBIX (BJl) M MMEIOT ompeneneHHyl0 CTpYKTypy. B kowm-
IJIEKCHOM TabopaTopHoi paboTe mo quciuruinHe “OCHOBBI IPOTPaMMHUPOBAHUS Bbl OyaeTe pa-
0oraTh ¢ TakuMU Gairamu 1Mo cBoemy Bapuanty. Heooxoaumo Oynet co3nate BJI, 106aBuTh TY-
na 3amucu, otcopTupoBaTh b/l u Tak manee. torom paboTsl OyaeT 3aBepiieHHas MporpaMma
pabotaromias ¢ b/1.

OtnenpHOE MECTO BO MHOXKECTBE Pa3HOOOpA3HBIX TUMOB (halijioB 3aHUMAIOT (hailiibl, B
KOTOPBIX 3allMCaHbI ONPENEICHHBIM 00Pa30M MPOrPaMMbl, KOTOPBIE BBITIOTHAIOTCS Ha KOMIIBIO-
tepax. Torna yactHoe onpenenenue daiiiaa OyaeT TaKuM.

®aiin — 3T0 MOMMEHOBAaHHAsA U YHOPSAAOYEHHas: COBOKYIHOCTh KOMaH[ ( MHCTPYKLUH,
OIIEepaToOPOB, NMPOLEAYP, GYHKIUN, HOAIPOrPaMM U T.J.), KOTOpBIE MPeIHA3HAUCHBI IS BBIITOJI-
HEeHMs Ha KoMIbloTepe. Takue (aiiiapl Ha3pIBAIOTCS TAKKE MCIIOTHUMBIMH IIPOrpaMMaMu (MOTY-
nsmu). Hanbonee pacripocTpaHeHHbBIE THITBI TaKHX MporpaMm - *.exe, *.com wiu *.dll ( nuna-
MHUYECKHE OMOIMOTEKH).

@aiiapl MOTYT UMETh CaMyl0 pa3HOOOpa3HYIO U CIOXKHYIO CTPYKTYPY, O KOTOPOH 3HAIOT
pa3pabOTUYUKH W MPOTpaMMbl, paboTaromnme ¢ d3TuMu ¢ainamu. Hampumep, naHHBIA TOKYMEHT
(“Meroanueckue ykazanus ...”) spusercs Qainom tuma “JJokyment MS Word”, umeer cnox-
HYIO CTPYKTYPY, 9TO, B KOHEYHOM CUETE, OTPEICISIET CI0KHOCTD MporpamMmm (KCTaTH, Toxe (aii-
JI0B), pabOTaIOLIMX C TAKUMU (pailamu.

B nannoit mabopaTopHoit pabote MbI OyJeM UMETh MECTO C OTHOCHUTEIHHO MPOCTBHIMH,
MOCJIeI0BaTEeIbHBIME (aiilaMi, HO OCBOMM BCE€ OCHOBHBIE OINEpPAllMM M TEXHOJOI'HMH paboTHI C
(aitmamu.

IHonsenem uror. [loustue ¢aiina, 3aHUMaET 3HAYUTEIFHOE MECTO B IIPOTPAMMHUPOBAHUH
U B UH()OPMALIMOHHBIX TEXHOJOTUsAX MecTo. Dailibl ciykaT Iy XpaHeHus UHGOpMaIUH oclie
U BO BpeMs paboTHI IPOrpamm, SBJSIOTCA XpaHWINIAMH HHPOpManuu B 6a3ax JaHHBIX U CIO-
cobom nepenaun naGopmanuu. Oaisibl MPEACTABISAIOTCA B “HEBUAMMOM ™ AJIEKTPOHHOM (opMa-
te. IX comepKUMOe MOXKHO YBUJETb TOJBKO C MOMOIIBIO CIEHUANbHBIX Mporpamm. CaMbiMu
MPOCTHIMU 110 OPTaHU3ALUU SIBISIOTCS TEKCTOBBIE (ailibl. OHM 3aIOMHHAIOTCS MOOAWTHO WK
MOCTPOYHO. B mpuHImIe, TekcToBbIe (haiiiabpl MOTYT paccMaTpUBaThCs Kak JJTMHHAS CTPOKA CUM-
BOJIOB.
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8.3. OnepaunoHHasi cucTeMa, NOTOKH U (aiiib

Onepanuonnas cucreMa (OC) coOBpeMEHHOTO KOMITBIOTEPA BBITIONHSAET MHOTO JEUCTBUI
CBSA3aHHBIX C (aillaMu, KaKk pecypcamMH CHUCTEMBI: YIpaBICHUE TAaHHBIMU (HEMOCPEICTBEHHO
(haiinbl), yopaBlieHHEe 3aJlaHUsIMU U TpolieccaMu (IporpaMMHbIe (ailiibl), yIpaBieHUE YCTPOU-
cTtBaMH ((aipl pacronaraloTcsl Ha yCTpOWCTBax). B oTnenbHON MTUCIUIIIIMHE Ha CTAPIINX Kyp-
cax BbI Oynere uzydats qanubie Gynkiun OC. 31ech MbI BBIIEIHM TOJIBKO T€ 0COOEHHOCTH, KO-
TOpBIE CBSI3aHBI HEMOCPEACTBEHHO C MPOTPAMMHUPOBAHUEM Ha SI3bIKaX BBICOKOTO YPOBHS.

Bo-niepBbix, mobast padota ¢ ¢aitnom BeimonHseTcs no ynpasienueM OC. 3to o0bsic-
HSETCS TE€M, YTO MPETeH/I0BaTh Ha pabOTy ¢ KOHKPETHBIM (aillioM B OJMH MOMEHT MOTYT He-
CKOJIBKO pa3HbIX mpoueccos. s aroro OC nMeeT crienuanbHble CIIUCKU — TaOJIUIbI, pa3pelaeT
WJIU 3ampeniaeT padboty ¢ ¢aiisiom (OTKphITHE (Daityia), KOHTPOIUPYET ornepanuu paboTsl ¢ daii-
JoM (dreHue ¥ 3amuch). Bo-BTopbix, B OC BKIIOYEHBI BCTPOSCHHBIC OMOIMOTEKH, OOecrednBa-
IOII[ME YTEHUE U 3aMHCh TAHHBIX C YCTPOMCTB, IJIe PACHOJIO0KEHBI (halIbl.

IonsTus ycrpoiictB u daitnoB 0000mens B OC 10 MOHATHS MOTOK BBOJA U BBIBOJA.
[lon moTokoM BBOJA MOHUMAETCS UTeHHE HMH(OpPMAIMKM C KIAaBUATYphl WIM JI000ro (Qaiiia
(stdin). ITox mOTOKOM BBIBOJIA TOHUMAETCS BBIBOJ MH(OPMAIMK HAa KPaH MOHUTOPA WM B JTIO-
0o0i1 TexcToBBIN (aiin (Stdout). CtaHmapTHBIE IOTOKHM BBOJA M BBIBOJA MMEIOT (PMKCHPOBAHHBIE
Ha3BaHMs M MOTYT WUCIIOJIB30BaThcs B mporpammax. Kpome mepeunciennsix (Stdin, stdout), B
si3bike CU OCTyIeH CTaHAapTHBIN MOTOK BBIBOAA MHGpOpMaimu o6 ommbkax — stderr. Kpome
CTaHJAPTHBIX TOJIb30BATENIM MOTYT ONKCATh MPOU3BOIBHOE YHCIO COOCTBEHHBIX TOTOKOB BBOZA
Y BBIBOJIA, CBSI3aHHBIX ¢ (aitamu (cTpykTypa - FILE).

Onucanue MOTOKOB B 3ar0JIOBOYHBIX (haiiiax BBOJA U BBIBOJA IMEET BH/I;

FILE *stdin; // CTaHAapTHbIN BBOA A@HHLIX, YMOMYaHUE KaBuaTypa

FILE *stdout; // CTaHAQpTHbIN BbIBOA AAHHBIX, YMOYaHWE 3KpaH MOHUTOPA

FILE *stderr; // CTaHOapTHbI BbiBOA MHMOPMaLMM 06 olinbKax, yMonYaH1e 3KpaH MOHUTOpa

I'ne FILE cnenmanbhas ctpykrypa st paboTsl ¢ daiiiamu. B vacTHOCTH B Hee 3amuCHI-
BaeTCsl YHUKAIBHBIN JECKPUNTOP (CM. HUKE) OTKPHITOTO (haiina.

8.4. UmeHna u pacuupeHus ¢aiijion

B (aiinoBoii cucteme xommbroTepa (Dailiibl XpaHATCS B Karajaorax, pa3Mepbl KOTOPBIX
OTPaHUYECHBI TOJIBKO (U3UYECKUMU BO3MOXKHOCTSAMHU KecTkuXx nuckoB (HDD). B pa3Hbix kara-
Jorax MOTYT OBITh 3alMICaHbl OJJHOMMEHHBIC (aiiiibl, Hanuure (aiIoB ¢ OJMHAKOBEIMH HMEHAMU
B OJJHOM KaTajiore HemomycTuMo. CyMMapHBIH pa3Mep XpaHUMbIX (DAHIOB HE MOXKET MPEBbI-
m1aTh pa3Mep PU3MIECKOro KECTKOTO JTUCKA.

Nms korkpetHoro ¢aita B OC 3amaeTcsi TEKCTOBOU CTPOKO# B hopmate:
<ums# (aitna>[.<pacmmpenue nmenu (paiisia>]

Wms ¢aiina — 370 0cHOBHOE Ha3BaHUe (paiina, HEOOXOUMOE Ul TIOMCKA U UCIIOJIb30Ba-
Hus (aiina. Pacimmpenne nMenu Qaiina (HeoOs3aTebHast 4YacTh) yKa3blBaeT HA THII (aiinia, ero
CTPYKTYPY U MOKET OBITh UCIOJIB30BAHO B IIpOrpamMMax Ui KOHTpoJId coiepxkanus ¢aiina. Pa-
HEe B ONEPAIMOHHBIX CUCTEMax M (haMIIOBBIX CHCTEMax CTApOro IMOKOJICHUs JUIs UMeHH (haiina
MO’KHO OBUIO BBIIEIMTH 10 §-MH CHMBOJIOB, a 10 pacIIUpEHUE A0 3-X CHUMBOJIOB (CTPYKTYpa
“8.3”). B Hacrosimee Bpemsi orpaHMYCHHs Ha JUIMHY (aiifla U ero paciupeHus: MPaKTHYECKU
CHATHI: cHavana 70 32 cumBojioB (FAT32), a 3atem 10 255 cumBoinoB (NTFS). B OC tuma Unix
JIOMYCTUMBIN pa3Mep MMeHH (haiina emie BBIIIE, XOTS, OTMETHM, HMPAKTUYECKH ITO PEAKO HC-
MOJIB3YETCSl.

[Ipumepsl nMeH (aiiioB MPUBEICHBI BHIIIE:

Winword.exe — ums nporpamme MS WORD,
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“OTtuer no JIP crynenra IlerpoBa rpynnst UY5-31.DOC” — ums 1okymeHTa,
“bajuana o nercrtBe - B.Bbicoukuii.mp3” — nmMs 3ByKoBoTO (haiina,
DATABASE.MDB — ¢aitn 51 MS Access.

Sample.txt — 1BOMUHBIIi TEKCTOBBIN (aii.

Ipumep — ums daiina 6e3 pacMpeHus.

B xaBbIuKax B3sAThl JUIMHHBIE UMEHA (DAIIOB, B KOTOPBIX IPUCYTCTBYIOT IIPOOEIIBI.

8.5. OTkpbITHE U 3aKpbITHE (aiijoB

Jlst paboTsi ¢ daitmom porpamma 1 OC J0KHBI POBEPUTH CIIETYIOIIEE:
® CymIeCTBYeT Jin (Daiiyl ¢ 3aJaHHBIM HMEHEM B yKa3aHHOM KaTaJiore,
® JIOCTYIIEH JIX OH JiIsl pa0OTHI B IPOTPaMMe, U B KAaKHUX JOMYCTUMBIX PeKUMAX,
e He 3aHAT JM Qaill B JaHHOE BpeMs JPYrou 3aaaveid, eciau cucreMa MHOro3aaad-
Hasl,
® UT].

Takue neiicTBHSI BBIMIOJIHAIOTCS CIEMAIbHBIMU KOMaHAAMH U (PYHKIUSAMHU, KOTOPBIE MO
ynpasienuem OC, u Ha3bIBarOTCsl OTKphITHEM (aiina (open file). Ecnu daiin ycrnemHo oTKpsiIT,
TO OH CTAaHOBUTHCS JIOCTYMHBIM AJi1 paboThl B MporpamMme B 3alaHHOM pexume. Ecnu daiin He
OTKPBIT, TO HEOOXOMMO UCKATh OIMMUOKY OTKPBITUS U €€ pudauHy. [loce yCrenHoro OTKphITHS
(aiina OC BeImensieT 11 3TOro (aiiina crnenuanbHblid JecKpunTop (aiina (rmepeaaet B mporpam-
My B ctpyktypy FILE) u cnienmanbubiii 010k onucanus gaiina (FCB — File Control Block).
bnox FCB — onepariionHasi cuctemMa UCIONb3yeT 711 KOHTPOJIS UCIONIb30BaHus (haiina.

[Tocne paboTel ¢ ¢aiinoM oH MoMKEeH OBITh 3aKpbIT. Oc 0CBOOOXKIAET (haiinm /ISt Talb-
HEHIIero ucnosb3oBanus, yaamsieT 610k FCB. ®dynkiuu 6ubaroreku BBojaa u BbhiBoga fclose u
_close u apyrue npuUMEHSIIOT A1 OTKPBITUS (aiioB. DyHKIMS OTKPBITHS (GailjioB KMEET Clie-
JTYIOIIUN TPOTOTHIL:

FILE *fopen( <HWms daiiaa>, <Pexum oTKpbITHS daiiaa>);

Nms daiina mbl yxe oOcykxaanu, OHO 3a/aeTCsl CTPOKOM, a PEeKUM OTKPHITUS (aiiloB

MOJKET OBITh 3aJaH TaK:

"r'" - OTKpBITh TEKCTOBBIN (haii TOIBKO JJIs UTEHUS, ecliu (aiiia HeT TO OInoOKa.

"W" - OTKpBITh MJIM CO3/1aTh TEKCTOBBIN (haili JuIsl 3amMcH, AJis CO3/AaHHBIX (aiioB conuep-
KHUMOE OYUIIIAETCS.

"a" - OTKpBITH TEKCTOBBIN (Daiiy 17151 0OaBIICHHSI 3aMMMCEH B €ro KOHell, (aiin co3aaercs, ec-
JM OH He ObLT CO3JaH.

"rb" - OTKpBITH ,OMHAPHBII (aili TOIBKO IS YTCHUS, eclii (paiiia HeT To ommoKa.

"Wb" - OTKpBITH WM CO3aTh OMHAPHBINA (aiiin I 3aIKCH, U CO3/IaHHBIX (hailioB coxep-
KHMOE OYHIIIACTCSI.

"ab" - oTkpbITh OMHApHBIN (aiin a8 J00aBICHUS 3alKcel B ero KoHel, ¢aiia co3maercs,
€CJIM OH He OBLI CO3/aH.

"r+" - OTKpBITh TEKCTOBBIN (DAl ISt UTEHUS U 3aIUCH, ecliv (aiisia HeT To ommoKa.
"W+"- OTKpBITh WK CO3/1aTh TEKCTOBBIN (hailyl AJisg UTCHUS U 3al¥CH, JJIs CO3IaHHBIX (aii-
JIOB CO/ICPKUMOE OUHUIIIAETCS.
- OTKPBITh TEKCTOBBIM (hailin At yTeHHs 3amuceil win 100aBiIeHus 3alHUCel B €ro KO-
Hell, ¢aii co3gaeTcs, €Clid OH He ObLT CO3/1aH.
"r+b" - OTKpBITH OMHAPHBIN (AT [AJIS YTCHUS U 3aIUCH, ec (aiiyia HeT TO oMoKa.
"W+b"- OTKPBITH HIIK CO3/1aTh OMHAPHBIN (Gailsl [ YTCHHS U 3alKCH, IS CO3IaHHBIX (aii-
JIOB COJEPKUMOE OUHIIIAETCS.
"a+b" - OTKpBITH OMHAPHBINA (Gaiia AT YTEHUS 3aMuceil Win 100aBICHHUS 3aIKCeld B €ro KO-
Hell, (ailsl co3aeTcs, €Cliu OH He OBUT CO3/1aH.
[Tpumeps! GyHKIMEI 1711 OTKPHITHS (GaiIoB B pa3HBIX PEKUMaX:

at
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FILE *pF; // CTpykTypa onucaHus caiinos
pF = fopen( "fputc.out" , "w+"); // OTKpbITME TeKCTOBOro daina Ans 3anmMcy U YTeHus
pF = fopen( "fputc.out", "r"); // OTKpbITHE ANns 3anmcu
pF = fopen( "fwrite.out" , "r+b"); // OTkpbiTMe ABOMYHOrO haina Ans 3anuMcu u
YTeHUs
pF = fopen( "fprintf.out" , "w+b"); // OTkpbITVE UK co3haHne ABOMYHOrO aina ans
YTEHUS 1 3anucu

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY ); // OTKpbITME ABOMYHOrO ANA
npsiMoOro AocTyna

Jns 3akpeiTus ¢aillioB MOXKHO HCIIOJIB30BaTh CleAylonre oOpamieHus K QyHK-
LUSIM:

fclose(pF); // 3akpbITHe TekcToBOro taina

_close( pFBin ); // 3akpbiTue 6uHapHoro/asonyHoro danna

8.6. b0/ 1MoTEeKH M 3aro10BOYHbIE (aiiJibl

3aroyioBOYHBIMU (pailiaMu B ccTeME MporpammupoBanus 6azoBoro sizbika CU nns 0uo-
JHMOTEK BBOJIA U BBIBOJIA SIBJISIOTCS Cienyromue (paibl:

#include <stdio.h> // OcHoBHas 6ubnunoteka BBoAa v BbiBoAaa Cn - RTL
#include <fcntl.h> // KoHcTaHTbl BBOAA M BbIBOAA

#include <io.h> // ®yHKUMM HN3KOYPOBHEBOIrO BBOAA W BbIBOAA
#include <conio.h> // KorconbHBIN BBOJ U BBIBO/I

#include <sys/types.h> // Koncrauts! B/B

#include <sys/stat.n> // KoncranTsl B/B

ConepxaHue 3THX OMONMOTEK MOXHO Y3HATh: M3YYUB JOKYMEHTAIMIO M JIUTEpaTypy [
1,2, 11], mocmoTpeTh mpuMepbl AaHHBIX MY k JIP, uau obpatutsest s momortd B MSDN [4]
nokanbHOM M MHTEpHET Bepcuu. MOXKHO TakKe OTKPBITh caM 3arojoBOYHBIN (pailn (OH uMeer
TEKCTOBBIN (hOpPMAT) ¥ U3YIUTH €T0 caMocTosATeNbHO (!!!).

8.7. OcHOBHBIE onepannu U PyHKIHH I padoThl ¢ (paiiiamMmu

Oneparuu Haj (aiinaMu MOTYT OBITh pa3JieliCHbI Ha JBE TPYIIIbL:
e Ormepanuu Ha COACP)KUMOM KOHKPETHOTO (haiia u
e Onepanuu Haja (PAIIOM B LIETIOM.
Jlnst paboThl ¢ cOepKUMBIM (haiisia mpeyCMaTpUBAIOTCS CIICAYIOLIHE OCHOBHBIE Orepa-
MU U QYHKINHU:
— Co3nanne (aita, 0OBIYHO MPOHMCXOAUT TPH OTKphITUH (aiina (open, fopen,
create).
— Ortkpeitre ¢aiina (_open, fopen).
— 3akpeitue daiina (_close, fclose).
— Onmnepanus utenus u3 ¢aiina (_read, fread, fgetc, fgets, fscanf).
— Omeparnust 3anucu B daiin (_write, fwrite, fputc, fputs, fprintf).
— Ilepememenue Texymero ykasarens ¢aiina u ero onpeaenenue (fsetpos , fseek).
— Onpenaenenne konia (daiia (_eof, feof)
— Tlonyuenue neckpunropa daiina (_fileno).
Jlnist paboThI ¢ aiijlaMu B IEJIOM MPEYyCMATPUBAIOTCS CJICIYIONIUE OCHOBHBIC OTICPAIHH
1 QYHKIMH:
— IlepeumenoBanue (daiina (rename)
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— Ynaneuwue ¢aiina (remove)

— YcraHoBka u u3MeHeHue atpudyToB daitna (chmod, access).

— Onpenaenenne pa3mepa daiina (_filelength)

— Onpenenenne nmenu (aiina u ero pacnonoxenus (_fullpach, div)
— H3menenwue nortoka (reopen)

— CucrteMHbBIe KOMaH/IbI I paboThI ¢ daitmamu (System).

JUJIst 9TeHUs M 3alMCH HMCTIONB3YIOTCS Pa3IMdHbIe BO3MOXKHOCTH M (yHKIUU. Pabora ¢
(aiimamu BO3MOXKHA Ha OCHOBe cTaHaapTHO# 6ubnuoteku Run-Time Libraries (CRT) unn 6u6-
JMOTEK MOTOKOBOTO BBO/A BeiBoAa Standard C++ Library (STL). Dt 6ubimoTekun He0OX0uMO
BHUMATEJIBHO U3YYHUTh U MCIOJIB30BaTh P MPOrPaMMUPOBAHUU. 3/1€Ch OTPAHUYUMCS KOHKPET-
HBIM TIPUMEPOM JIJISL CO3JIaHusl, YTCHHS U 3amucH Qaiina. J[s mepBoro 3HakOMCTBa ¢ OUOIHOTE-
KaMU MPUBOJMM TPUMEPBI HEKOTOPHIX (DYHKIMI 11 paGoThl ¢ ¢aitiamu. KomMeHTapuu B TeK-
CTE MPUMEPOB TOSICHSIOT pa0OTy BBI3BIBAEMBIX (DYHKIIHI BBOJA M BBIBOJIA.

FILE *pF; // OnvcaHue ykasaTens — ageckpuntopa daina pF

pF= fopen("test.txt" , "w+"); // OTKpbITVE haltna ans 3anucu 1 co3aaHus
fputs("Mpumep BbiBoAa cTpoku!!!" | pF); // BbiBOA B halin CTPOKM

fclose(pF); // 3akpbiThe daina ¢ aeckpuntopom pF

pF= fopen("test.txt" , "r+"); // OTkpbITMe baiina ana yteHus

char * FBuf[200]; // Onucanne 6ycdepa FBuUf ana Beoaa cTpoku us daina
fgets((char *)FBuf, 100, pF); // uTeHuin cTpokn u3 daina B FBUf

printf( "3 daiina ctpoka = %s \n", FBUf ); // BbIBOA Ha KOHCoNb bydepa FBuf

fclose(pF); //3akpbiTne daina ¢ geckpuntopoM pF

B paznuusbIX npumepax JaHHBIX METOAMYECKHUX YKa3aHUH (CM. HUXKE) U KOHTPOJIbHBIX
3aIaHUM BBl MOXKETE UCIIOJIb30BATh JaHHbBIC IPUMEPBL.

8.8. YpoBHH BBOIa/BBIBO/Ia M THIIBI (aiijioB

B s3pike nporpammupoBanust CH npenycMaTpuBaroTcsi, B 3aBUCUMOCTH OT HOCTaBJICH-
HOM 3a7auu, pa3n4yHble TEXHOJIOTUU (M QyHKUMHK) A paboThl ¢ ¢ainamu. MOXHO BBILACIUTH
CJIEIyIOIINE BO3MOYKHOCTH:
e [locuMBOIBHBIN BBOJ BBIBOJ B (haiiyiax, KOT/Ia TEKCTOBBIN (ali paccMaTpuBaeTCst
KaK OJJHa JUIMHHAs CTPOKa;
e BBOJ/BBIBOJ] CpeHEr0 YpOBHS (CTPOKH), B 3TOM cllydae TEKCTOBBIH (aiin pac-
CMaTpUBAETCS KaK COBOKYITHOCTh CTPOK;
e BBox/BeIBOI BEpXHETO YPOBHS, TEKCTOBBIE (Dailyibl GOpMUPYIOTCS HA OCHOBE I11a0-
noHOB (popmaTupoBanHoro BeiBoja (ITotoku, popmatupoBanue u Oydepusanys);
e BBoa/BRIBOI HMKHETO YPOBHS, B TOM CJIy4dae MCIOJIB3YIOTCS OMHApHBIC (ailiibl, a
npeacTaBieHHe UH(OPMAIMH 3a/1a€TCSI BO BHYTPEHHEM IPEJICTABICHUN KOMITbIO-
Tepa (pabota ¢ OaliTaMu, CTPYKTYpaMu ¢ BHYTPEHHHUM TPEJICTABIICHUEM ).
e BBoj/BBIBOJ ¢ KOHCOJIU (IIPSIMO MOHUTOPHBIN BBIBOJI U MPSIMOM BBOJI C KJIaBHATY-
pBl), a TaKKe UL IOPTOB BBOJA M BBIBOJA (JIpYTrHe YCTPOMCTBA BBOAA M BBIBOAA —
MPUHTEP, TUHAMUK U T.1I.).
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8.9. Onucanmne ¢aiina B nporpamme. Crpykrypa FILE.

st paboThl ¢ QaitioM ero JECKpUITOp HYXKHO OMHcaTh. Beimie OBUIO OTMEUEHO, YTO
3Ha4YeHHE JAeCKpUnTopa GopMupyercs npu OTKpbITUHN (haitna. Bo3MoXxKHBI ABa BapuaHTa 3allOMU-
HaHUS JCCKPHUIITOPA B 3aBUCUMOCTH OT TEXHOJIOTUU pabOTHI ¢ (aiijioM (BBOA/BBIBOI HA HUKHEM
YPOBHE M BBOJI/BBIBOJ] Ha BEpXHEM ypoBHE). [l paboThl Ha BEpXHEM YPOBHE MOXEM 3aIrucaTh
TaK:

FILE *pF; // Onucanue ykasatens pF — ¢ aeckpuntopomM daiina _file

pF= fopen("test.txt" , "w+"); // oTkpbITHe chaina Ansa 3anucy U CO3AaHUs
VYkazarens pF, ecan (aiia oTKpbIT 6€3 OMUOOK, MOXET HCIOJIB30BAThCA 10 T€X TOP
noka (aitn He ObUT 3aKphIT. Ha BepXHEM ypOBHE 3TO JeIaeTCs Tak:

fclose(pF); //3akpbiTne daina ¢ geckpuntopom pF
Crtpykrypa FILE nns paGotsl ¢ daitnamu B 3TOM pexxuMe mokazana Huxke. Kak BUgHO U3
OIMMCaHMsI 3TO UM 00BABICHO onucarenem typedef.
struct _iobuf {

char *_ptr;

int _cnt;

char *_base;

int _flag;

int _file; // dekcpunTop oTKpbITOro daina
int _charbuf;

int _bufsiz;

char *_tmpfname;

)
typedef struct _iobuf FILE; // 3anaHune tmna ctpykTypbl FILE
OnucaHve AECKpUNTOPAa HAa HUKHEM YPOBHE BBINOJHSIETCA TakK, 37€Chb HET HHKAKOM
CTPYKTYpHI, Bcs nH(MOpMaIus o ¢aiiie coxpaHseTcs Ha YpOBHE OMEPAIMOHHON CHCTEMBI:
// HU3KOYpOBHEBSI - ABOUYHbIN BBOA - BbIBOA
int pFBin = 0;

A 3aKpBITUC (bafma BBIIIOJIHACTCS CICAYHOIIUM BBI3OBOM:

_close( pFBin ); // Hu3koypoBHeBOe 3akpbiTue daina

8.10. TekcroBbie M OMHAPHBIE (IBOMYHbIE) (halIbI

Mpl yKe HE OJMH pa3 YIIOMHHAIN TEKCTOBbIC W OWHApHBIC (ailiibl, HO HE YTOUHHJIH, B
YeM 3aKIII0YaeTCs pa3indue MeXIy HUMU. Bo-mepBbiX, TEKCTOBBIC (aiiiibl MOT'YT OBITh UCIIOJb-
30BaHBl U B TEKCTOBOM pexuMe. [ TaBHOE pa3iinuie TEeKCTOBBIX U OMHAPHBIX (ailioB 3aKIOYa-
eTcsl B CIIOCO0e mpecTaBieH s U(POBBIX HaHHBIX. CUMBOJILHBIC TAaHHBIC B ATUX JIBYX CIIy4asx
HPEJICTABISAIOTCS OJJMHAKOBO. B TekcTOBBIX (haitnax nu@poBbie AaHHBIC MPEICTABISIOTCS CHM-
BOJIAMH, T.€. BBINIOJHSCTCS MEPEBOJ B CUMBOJIbHOE mpeactasienue (fprintf, itoa u np.). B Ou-
HapHBIX (ainax 1mudpoBoe MpEACTaBICHHE TAaHHBIX W3 ONEPAaTHBHOW MaMSITH KONHPYETCS B
(aiin Bo BHyTpEHHEM IMPEICTABICHUH, T.. KOMUPYIOTCS OalThl, a HE CUMBOJBHOE MpPEICTaBIIC-
HHUE JaHHBIX. Pasmuume mMexay crnocobamu MpencTaBiIeHUs MHPOPMALUK MOXHO YBHIECTH Ha
COBMECTHOM pacrievaTke MIECTHAIIATEPUYIHOr0 W CHMBOJIBHOTO IMPEJCTABICHUs TaHHBIX. J[is
TEKCTOBOTO (haiiyia Takas pacredaTka BHIIISAUT Tak (IeJble YMclia MPEACTaBIeHb CHMBOJIBHO —

“3 137 I/I “32”):

App.: llecTHaguaTepMdyHOE IMpenACTaBJIeHME | CuMBONIBEHOE
npencT .

0000: D1 F2 FO EE EA EO 31 20| 21 21 21 20 31 20 32 20|Crpokal !!! 1 2

Taxkast cTpoka MOXeT OBITh ITOJyYeHa CIIEAYIOLIMM OIIepaTopoM mporpammsl (daiia - pF):
fprintf (pF , "Ctpokal !l %d %d ", 1,2);
Jnst GuHapHOTO (haiina Takas pacrneyaTrka BBITTSIIAT TaK (LEI0e YUCIIO 2 — MPEICTaBICHO
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BO BHYTPEHHEM MalIMHHOM BHJe — “027):
Agnp.: llecTHafAUaTepUUYHOE MNpPEeACTaBIISHMUE | CuMBONIBEHOE
OpencT.

0000: C8 E2 EO ED EE E2 00 00| 00 00 00 00 00 00 00 OO|MBaAHOB..........
0000: 00 00 00 00 00 00 OO 00| OO0 00 C9 42 02 00 00 00 ...cvvvvvinn.

Takuie CTpOKH MOTYT OBITh MOJTYYEHBI CIETYIOIIMM (GparMeHTOM TEKCTa MPOrPaMMBbI:
// CTpyKTypa ans BbiBOAa
struct Person { // CTpykTypa Ansi npMmMepoB
char Name[24]; // ®amnnusa
float Stipen; // CtuneHgus
int Kurs; // Kypc
¥
// Onucanue n BbIBOA
Person P1 = {"MBaHoB", 100.5f, 2 };

.f;/.vrite( &P1, sizeof(Person) , 1, pF);

B mpumepax TekcTta M pacredyaTkax KpacHBIM LBETOM OTMEUYEHBI 3HAUEHHUS, COOTBET-
CTByOIUe nIpyr Apyry. OOpatuTte BHHUMaHHE, 4TO B OMHApHOM (aiine “2” xomupyeTcs Kak
“0200”, maaamvii 1 ctapiimii 6aiiTel THa iNt ( AByXOaMTOBBIN THIT) PACIIOIIOKEHBI B 0OpATHOM
MOPSIIKE.

8.11. IlpoBepka koHua ¢aiijia U yka3arejb uTeHus gaiijaa

[Ipu o6pabotke (pu ureHnn) GaiaoB HEOOXOIUMO 3HATh, IPU KAKUX YCIOBHSIX ITUKII
YTEHUS 3amuceil MOXeT OBbITh 3aBepiieH. [IpyrumMu clioBaMH HY>KHO ONPEIEIUTH CIEIUATLHOES
ycioBue KoHma ¢aiia. B 001mem, 3To MOXKET OBITh YCTAHOBJIGHO B MPOrpamMMe CIICAYIOIIUMU
crocobamu:

e VY3HaTh 3apaHee pa3Mmep (Qaiijla U CYUTATh YUCIO CHUMBOJIOB NPOYUTAHHBIX M3
(haiina.

e [IpoBeputs koueln Qaiina cnenuansbHor Qynkuueit ( _eof wim feof — End Of
File).

e IIpoBeputs ureHue crernuansHoro o6aiita — EOF- End Of File.

e [IpoBepuTh 3HaUEHHUE YHCIa OANTOB, MOTYYCHHBIX W3 (ailiia K JTaHHOMY MOMEH-
Ty, U OLICHUTH 110 3TOMY 3HaUCHUIO (haKTUUECKOe 3aBepiIeHne 0opadoTku Qaiina
(TOTDKHO OBITH MPOYMUTAHO HYJB OaiT) — Hanpumep, pynkiun fread wimm _read.

B npumepax, paccmMarpuBaeMbIX HHXE, Mbl OyJeM HCIOJIb30BaTh Pa3IMYHbIE CIOCOOBI
MPOBEPKH KOHIIA (aiina. 31ech MOKaKeM OnepaTop JUIsl BBIBOJA pa3Mepa OTKPBITOTO (haiia.

printf("dnvHa danna = %Id \n",_filelength (pF->_file));

Jlns BbIBOJa pa3mepa TpeOyercst neckpunrtop daiina (_file), mostomy wmcnomb3yercs
cchuika mo ykaszatento (pF->_file).

8.12. Pa6GoTa ¢ TeKCTOBBIM/IBOMYHBIM (paiijioM ¢ 0aiiTAMHU - CHMBOJIAMH

Jlns 3amuick ¥ YTeHHs] OAWTOBBIX TEKCTOBBIX (ailyioB ucmonb3yrotes (yHkiwm fputc
(putc) u fgetc (getc). ns mpoBepku KoHma (haiina mpu YTeHUH Ucmonb3yercs ¢yukius feof.
OTMeTuM, 4TO TaKUM CIOCOOOM MOXHO paboTaTh M C TEKCTOBBIMHU M ¢ OMHApHBIMHU (ailmamu
(oTkpbITHE ""W+D™).

3amnch Qaiina B 1HKIE M00ANTHO Ha 0cHOBE cTpokH (StrOut):

FILE *pF; // CTpykTypa onucaHusi daiinos

// BbiBoA B caitn

char StrOut[]="Tpumep cTpoku ansa BbiBoga B dann!\n";
pF = fopen( "fputc.out", "w+");

char ch;

// BbiBoa B daiin
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for (inti=0; StrOut[i] '="\0" ; i++)
{
//putc( StrOut[i], pF ); // BbiBOA OQHOrO CMMBOSA
fputc( StrOut[i], pF); // BbiBOA OAHOrO CMMBONA
¥

fclose(pF);

UteHue 1 MOCUMBOJIbHAS pacrieyaTka (aiina:
// Beoa u3 daina
pF = fopen( "fputc.out", "r"); // OTKpbITHE ANS YTEHMSA
while ( !feof(pF))
{

char ch = getc(pF);
if ( 'feof(pF) ) // Ons BeiBOA@ ManeHbkoro 'a' ecnm ch== EOF (3710 'a")
printf( "%c", ch); };

fclose(pF);

Pesynbrar urenus (aiina:

lIpuMep CTPOKM mIJisi BeBOnma B bann!

Ecin poBepsTh npocTo cumBoI KoHIa daiiia (EOF):

if (! (ch==EOF)) //
printf( "%c", ch); };

TO MOJTyduM Tak (“s1”” He BBIBOAWTCS Ha TIeYaTh, a B (paiise ecTs!):
lIpuMep cTpokm nyn BHBOHa B danm!

8.13. Padora ¢ TeKCTOBBIM (hpaiijioM MOCTPOUHO

JIyist 3aliCH M YTEHUS CTPOKOBBIX TEKCTOBBIX (hailioB HMCIoib3yroTes (yHkiuu fputs
(puts) u fgets (gets). Jlnst mpoBepku KoHIIa (aiiia Mpu YTCHUU HCTob3yercs Gpynknus feof.
3amuch (¢aitia B MUKIE MOCTPOYHO HA OCHOBE YHCEN CIIyYalHO CTEHEPHPOBAHHBIX IS
KaXJI0M CTPOKU:
/////] Pabora CO CTPOKAMU

/] Bydyp BBOAA
char line[81]; // namsitb ans 80 cumeonos + cumson '\0'

// BbiBoa B daiin (puts)

srand( (unsigned) time( NULL ) ); // Aana cnyyaiHoOro yucna M ciydalHoOro Hadana
nocneaoBaTeNbHOCTH

// srand( (unsigned) 1 ); // Ecnv 1 TO npu HOBOM 3arycKe NporpamMMbl crlyyaiiHast

// nocnenoBaTenbHOCTb BO30OHOBNSIETCS

rand(); // ans cbpoca nepsoro yncna
/l

pF = fopen( "fputs.out", "w+"); // OTKpbITUE TEKCTOBOrO haina ans 3anmncu

// Tenepauust uicna 1-100 1 nepeBoa B CUMBOJIbLHOE 1 A0baBNEHNE K CTPOKE

for(inti=1;i<6 ;i++)// uukn ana 5-Tm cTpok 1-5

{

strcpy( line , "Ctpoka ans puts - "); // Ha4yanbHas cTpoka

unsigned int n = (unsigned int) (((double)rand()*99.0)/ (double)RAND_MAX);// 0 - 99 —
HoMep J0b6aBKku

char Num[10]; // CumBonbHbIV Bydep Ang nepesoaa LENOro Y1cna

strcat(line , itoa (n + 1 ,Num, 10)); // npwv nepesoge + 1

strcat(line , " \n"); // nobaBuM KOHeL CTPOKM

fputs( line, pF); // BbiBoA cTpoku B chain

I
fclose(pF); // 3akpbiTue daina
YreHne 1 MOCTpOYHAas pacredyaTka TEKCTOBOTO (haiia:
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// Beoa u3 daiina (gets)
pF = fopen( "fputs.out", "r"); //OTKpbITWE TEKCTOBOrO haiina ans YteHus

/1
while (!feof(pF) )
{

fgets( line , 80, pF ); // YTeHue cTpoku 13 cdaiina
if ( !feof(pF) ) // MpoBepka koHUa taiina
printf( "Ctpoka u3 daiina:%s", line); // MepeBoa ctpoku B daiine!

fclose(pF); // 3akpbiTve danna

Pe3ynbraT yTeHHs TEKCTOBOTO (aiiyia mo ctpokam (ciyuaitHoe uncio 1-100 npukineeHo k
CTpoOKe) mpuBeAcH Hike. OOpaTuTe BHUMaHUE, YTO CHMBOJ KOHIA cTPOKH (\N) CUUTHIBACTCS B
CTpOKe U3 (aiiia, OH 3amucaH B mpeaptynieM ukie. Eciu ero He mocraButh, To ¢yHkius fgets
OynmeT cunThiBaTh Mo 80-T CHMBOJIOB M MOXET JOCTHTHYTh KoHIa (aitna (feof) pansine. Bee
CTPOKH He OynyT pacrieyatansl. Kpome sToro, pazmep Oydepa A 4YTeHUs! Hy’)KHO YBEJIUYUTb.

Crpoka m3 ¢danna: Crpokxa mnss puts - 38
Crpoka m3 ¢damna: Crpokxa mnss puts - 29
Crpoxa ms ¢damna: Crpoka mnst puts - 10
Crpoka m3 damna: Crpoxa mnss puts - 35
Crpoka ms damna: Crpoka mnst puts - 20

8.14. Isonunbie/nBonuHbie (aiinbl u pynxuuu fread u fwrite.

Jliist paboThI ¢ IBOMYHBIMU (haiiilaMH HCIIOIB3YETCs CrennanbHbiii Habop ¢pyuknuii (fread

u fwrite). Dt QyHKIMM MO3BOJAIOT YMTATh M 3alKMCHIBATH 3alKMCH, HETIOCPEJACTBEHHO B/U3
CTPYKTYpHBIE mepeMeHHbIe. CTporo roBops, (aitibl Ayt 3TuxX QYHKIUA MOTYT OBITh U TEKCTO-
BBIMH, WJTU OTKPBITHI KaK TEKCTOBBIE. J[J1s1 4MCTO NIBOWYHBIX (PailioB XapaKTepHO MUCIOIb30BaHUE
crenuaabHbIX QyHkmid (_read u _Write) ¥ MeXaHH3M HETOCPEACTBEHHOTO YTEHUS U 3aliCH U3
(haii;I0B IOCPEICTBOM OMEPANMOHHON CHCTEMBI, ipudeM 0e3 Oydepusanuu. J{ns n1eMoHCTpanuu
BO3MOXHOCTEH Oy/ieM MCIOJIb30BaTh CHEIHAIbHYIO CTPYKTYpY - Person:

// CTpyKTypa ans BbiBOAa M BbiBOAA

struct Person { // CTpykTypa Ansi npMmepoB

char Name[24]; // ®amnnusa

float Stipen; // Ctunenauns

int Kurs; // Kypc

iy

FILE * pF;

i?;érson MasPers [] = { {"MBaHoB", 10.5f, 1}, {"Metpos", 100.5f, 2} , {"Cuoopos",
1000.5f, 3 }};

3anuce ¢aiia Ha OCHOBE MHUIIMAIM3UPOBAHHOTO MacCHBa CTPYKTYD:
// Unkn ana fwrite
pF = fopen( "fwrite.out" , "w+b"); // OTkpbiTHE dalna ans 3anucu
for (inti=0; i < sizeof(MasPers)/sizeof(Person); i++)
fwrite( &MasPers[i], sizeof(Person) , 1, pF);

fclose(pF);
[y uyrenus aitna GuHapHoro gaiina:
// Beoa u3 danna
pF = fopen( "fwrite.out" , "rb"); // OTkpbITHE daina ans YTeHus
while (!feof(pF) ) // MNpoBepka koHua daina
{

fread( &PWork, sizeof(Person) , 1, pF); // uteHve oaHoM 3anuncu
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if ( !feof(pF) ) // MoxHo N1 nevataTtb? HeT nn yxxe KoHua daina?
printf( "MNepcoHa un3 cdaina: %s %f %d\n", PWork.Name , PWork.Stipen ,
PWork.Kurs );

U
fclose(pF); // 3akpbiTne daina
Pesynbrar yreHus ¢aiina:
llepcona us ¢danmna: MBaHOB 10.500000 1
Illepcona ms danna: MNerpor 100.500000 2
Nepcona us ¢damnma: Cummopoe 1000.500000 3

8.15. ®opmaTupoBaHHbI BBOJ U BHIBOJ B (pailJibl

[Tpunnumnel 1 oco6eHHOCTH (POPMATHPOBAHHOTO BBOJIA M BBIBOAA OBUIM PAacCMOTPEHBI B
naboparopHoit pabote Ne 1 o maHHOMY KypCy. 3€Ch MBI OTMETHM, 4TO (OPMATHPOBAHHUE TTOJI-
HOCTBIO HaeHTH4HO. [Iis BeIBoAA B (aitnel GpyHkius printf qomkHa ObITH 3aMeHEeHA Ha (YHK-
muto fprintf, a pyukuus scanf nomkaa ObITh 3ameHena Ha Gyakmuio fscanf. TIpoBepka koHIa
¢aiina Mmoxet ObITh BbIONHEHA QyHKIHEeH — feof.

3anmck daitna fprintf2.out:

// BbiBog B chaiin fprintf
pF = fopen( "fprintf2.out" , "w+"); // OTkpbITHe haina ans ureHus
for (inti=0; i<5; i++)
fprintf (pF , "Ctpoka - %d\n" , i + 1);
fclose(pF); // 3akpbiTue danna

Honyuwunu daitn fprintf2.out ( pacmeuarano ¢ momoripo Komuu u3 Notepad):
1

Crpoka -

Crpoka - 2
Crpoka - 3
Crpoka - 4
Crpoka - 5

Urenue 3anmcandoro (aiina, qaHHbIe B (aiiie T0KHBI OBITh pa3/ieNIieHbl MPoOeIaMu:

// YteHune us darina fscanf

pF = fopen( "fprintf2.out" , "r+"); // OTKpbITME (haltna ans YTeHus

for (inti = 0; !feof(pF) ; i++)

{

char buf1[80];

char buf2[80];

int num;

fscanf( pF , "%s%s%d" , bufl,buf2, &num); // Beoa ¢dopMaTMpOBaHHbLIX AAHHbIX -
pasgenuTens npoben

if ( !feof(pF) )

printf( "'%s' '%s' '%d'\n" , bufl, buf2 , num ); // MeyaTb AaHHbIX K3 daina
b

fclose(pF); // 3akpbiTve danna

Pesynbrat yreHus ¢aiina (MpoYUTaHHBIC TaHHBIC IIOCTABJICHBI B OJMHOYHBIC KABbIUKH '):

'CTPOKa' T l1l
'CTPOKa' L | 121
'Crpoka’' '-' '3'
'Crpoka’' '-' '4'
'CTPOKa' T l5l

Bce Bo3MoxkHOCTH (pOpMATHPOBAHHOTO BBOJIA/BBIBOJA JJISI CTAHIAPTHBIX MOTOKOB (JIHC-
IJIeH U KilaBUaTypa) JOCTYIHBI U AJis (hailiioBOro GopMaTUPOBAHUSI.

8.16. Hu3koypoBHeBblii BBO U BbIBOA B CU
Jlnst Hu3KoypoBHEBOTO BBOJA 1 BhiBojia B CU (“Low-Level 1/0”) ucnonb3yroTes crenu-
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asbHbIe (DYHKIMHU JJI OTKPBITUS/3aKpBITHS (ailioB 1 paboThl ¢ HUMU. 11 3TOrO ypOBHA Xapak-
TEPHO UCTIOIb30BaHUE OTIEPAIIMOHHON CUCTEMBI HANPSMYIO, YTO, B KOHEYHOM cyeTe, obecrnedn-
Baetcs Oonee 3ddexkTuBHyt0 padory ¢ daiimamu. [ OTKPBITHS 3aKPbITHS UCTIONB3YIOT (YHK-
mur: _open u _close. Jlns BBoga u BeiBoja: read m write. J{jst mpoBepku KoHIa ¢aiina QyHK-
st _eof. B kauectBe peckpuntopa (aitsia 31ech HCIoIb3yeTcs epeMenHas Tumna int. Paccmor-
PHUM IIPUMEPHI UCII0JIB30BaHMs TAKOTO MEXaHU3Ma BBOJA U BBIBOJA.
bubimorexku U KOHCTaHThI HU3KOYPOBHEBOT'O BBOJIA U BBIBO/IAa MOJKIIFOYAIOTCS TaK:
#include <fentl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <io.h>
Jlist onMcaHus U CO3JaHKUe MYCTOTO (aiiyia Hy>)KHO BBIIOJIHUTH ONIEPATOPHI:
int pFBin = 0; // deckpunTop daina
// OTkpbITME balna ans 3anucu/JYTeHuns, co3aaHusl U B ABOUYHOM peXMME
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC ,
_S_IREAD | _S_IWRITE);
_close( pFBin ); // 3akpbiTue daiina

Crpykrypa “Cryment” mis nemMoHcTpauuu (yHKIMi BBoja BbiBoaa ( Low-Level 1/0):
struct Student { // CBegeHus o cTyaeHTe
char Name[20]; // Ums
int Num; // Homep
float Oklad; // Oknag
by
3anuch (aiina c u3MeHeHneM HU(POBBIX JaHHBIX cTpoKy Name He n3MeHsem:
// CTpyKTypbl Ans UMKI0B
Student S1 ={"MeTpoB" , 1, 1000.0f}; // Anga 3anucu
// OTkpbITME alna ans 3anucu/JuteHust n gobaBneHus
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND );
// 3anucb daina
for(inti=1 ;i<=5;i++)
{
S1.Num =i; // Homep
S1.0klad =1000.0* i; // Ctunenauns
_write (pFBin , &S1 , sizeof(Student));

_close( pFBin ); // 3akpbiTue daiina
B HEKOTOpBIX CHUTyalHsX BO3HUKAET HEOOXOJIMMOCTh B H3MEHEHHH aTpUOYTOB (haiiyioB.
Takoe u3MeHeHHE MOXKET OBITH BBIIIOJIHEHO CIEAYIOUMIMHI KOMaHIaMHU. ;
// 3MeHeHune aTpubyToB (alinos
char Comand[40];
strcpy (Comand , "attrib -R ");
strcat (Comand , "write.bin");
system( Comand );
/1
strcpy (Comand |, "attrib -A ™);
strcat (Comand , "write.bin");
system( Comand );
Urenue (aiina:
Student SBuf = { ", 0, 0.0f }; // NycTaa cTpykTypa Ans 4TeHus
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND ); //OtkpbITue
Aans YteHnsa v 3anucu
while ( _eof(pFBin) == NULL) // ®yHkuus _eof Bo3Bpawaer NULL, ecnn He KoHel
¢daiina, nHave - 1
{
_read( pFBin , &SBuf , sizeof(Student)); // YTteHne u3 daiina
printf ("®NO = %s Kypc = %d CruneHansa = %f \n" , SBuf.Name, SBuf.Num ,
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SBuf.Oklad);
g

_close( pFBin ); // 3akpbiTvie daiina

Pesynbrar urenus Qaiina

/0 = [leTpoB Kypc = 1 Crunengmst = 1000,000000
@10 = IleTpos Kypc = 2 Crunenguss = 2000,000000
&0 = IleTpos Kypc = 3 Crunenguss = 3000,000000
é/I0 = IleTpoB Kypc = 4 Cruneramss = 4000,000000
&0 = IleTpos Kypc = 5 Crunenguss = 5000,000000

8.17. HaBurauus no ¢aiiny fseek, Iseek

OOBIYHO yYTEHHE W 3amKCh (PailloB BHIIONMHSAETCS TOCienoBaTeabHO. [locie ureHus Te-
KyIei 3anucu (6aiita, CTpOKH, CTPYKTYpHI) CIIEHUAIBHBINA yKa3aTelb yCTaHABIUBAETCS Ha Cle-
JYIOIIYIO TIO3UITHMI0 aBTOMATHYEeCKH. YacTo He0OX0AUMO IPOYUTATh YacTh ¢aiiia (3amuck, mosie,
CTPOKY, OJIOK MM OaiiT) He MOCIIeIOBATENBHO, a BRIOOPOUYHO. JIJisi ATOTO MPEeayCMOTPEHBI CIie-
uanbHele (QPYHKIUK [EpeMelleHns Tekymero ykasartens: fseek — mms moTokoBoro BBO-
na/seiBosia u Iseek — mis HuzkoypoBHeBoro. Ilocie mepeMenieHus ykas3aTelis B APYyroe MecTo
MBI MOKEM IPOYUTATh JIIOOYIO 3alUCh WM 3aMEHUThH CYIIECTBYIOIIYIO 3anmuch Apyroil. Takue
oriepauy BO3MOXKHBI /ISl (DaiiyioB, OTKPBITHIX B IBOMYHOM pekumMe. [lokaxkeM Ha mpuMepax ux
TIPUMEHEHUE.

Ipu nepemelneHny yKa3aTelss Mbl MOXET CMeIaThest OT Havaja (aina (SEEK_SET) ,
konma (aiima(SEEK_END) u tekymeit no3unuu B (aitne (SEEK_CUR). Jlanee B dyHKIMH
3a71a€TCs CMEILEHHUE JUIsl HOBOTO YTEHUS WIM 3alucy. B Hallem mpumepe yuTaercs BTOpas 3a-
MUCH OT Hayvama (15 paboThI € 3alKCIMU Ha YPOBHE TOTOKOB BBOJIA U BBIBOJIA):

// TI03MLMOHMPOBAHME YTEHNE

int Pos = 2, PosNew ; // HOBble yka3aTens umtaem 3amuck (Pos — 1) = 1 (2-9 T.K.
HauyHeM C Hyns )

Person PWork;

pF = fopen( "fwrite.out" , "r+b"); // OTKpbITWE ANS YTEHWUS

PosNew = fseek( pF, (Pos - 1)*sizeof(Person), SEEK_SET); // lNepemelieHune ykazaTens
Ha HOBYIO MO3ULMIO

fread( &PWork, sizeof(Person) , 1, pF);

printf( "Mo3nums nepcoHa u3 cdanna %s %f %d\n", PWork.Name ,

PWork.Stipen , PWork.Kurs );

fclose(pF); // 3akpbiTue daina

3anuch Ha MECTO BTOPOM 3alUCH OT HayaJja:

// 3anucb no no3vumm Pos = 2
pF = fopen( "fwrite.out" , "r+b"); // OTkpbiTe ABOMYHOro aina Ans 3anucu u
yTeHUs
Person PNew = {"Monos", 10000.0f, 10 };
PosNew = fseek( pF, (Pos - 1)*sizeof(Person), SEEK_SET);
fwrite( &PNew, sizeof(Person) , 1, pF);
flush( pF ); // 3anuck bydepa Ha anck
rewind(pF); // ykasaTenb B Hauano danna
fread( &PWork, sizeof(Person) , 1, pF); // KOHTpOnbHOE YTeHne cHadvana
printf( "Mo3uumns nepcoHa m3 daina %s %f %d\n", PWork.Name ,

PWork.Stipen , PWork.Kurs );

fclose(pF); // 3akpbiTie danna

JI1s1 HU3KOYpOBHEBOT'O BBOJIa BBIBOJIA MEPEMEIICHUE YKa3aTelsl U MPAMOe YTeHUE OyayT
BBITJISJICTh TaK:

// YTeHne no nosmuun

long posl =3, pos2; // YvTaem BTOpYIO 3anuncb

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND );
pos2 = _lseek( pFBin, sizeof(Student)* (pos1 - 1), SEEK_SET );
_read( pFBin , &SBuf , sizeof(Student));
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_close( pFBin ); // 3akpbiTve daiina
3amuch B cepeiuHy U B KOHeI[ daiina:
// \3MeHeHune 3anucu
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY ); // Het _O_APPEND
pos2 = _lseek( pFBin, sizeof(Student)* (posl - 1), SEEK_SET );
_read( pFBin , &SBuf , sizeof(Student)); // YteHune 3-i1 3anucu
pos2 = _lseek( pFBin, sizeof(Student)* (posl - 1), SEEK_SET );
strcpy(SBuf.Name, "/3meHeHne"); // 3anucb Ha MecTo 3-Ii 3anucu
_write (pFBin , &SBuf , sizeof(Student));
// DobaBneHne B koHeL, daina
pos2 = _lseek( pFBin, OL, SEEK_END );
Student S4 = {"APPEND END" , 4, 15000.0f}; // HoBasi CTpyKkTypHasi nepemeHHas ans
3anucu
_write (pFBin , &54 , sizeof(Student)); // Jo6aBneHue B koHel, daina
_commit ( pFBin ); // 3an1cb Ha AWCK NoC/e U3MeHeHUH
_close( pFBin ); // 3akpbiTue taiina
Pesynbrar ureHus ¢aiina mocie BceX N3MEHEHUH:

&0 = IleTpos Kypc = 1 Crunenguss = 1000,000000

@10 = IleTpos Kypc = 2 Crunenguss = 2000,000000

@0 = MszMeHeHMe Kypc = 3 Cruneramszs = 3000,000000
@0 = IleTpos Kypc = 4 Crunenguss = 4000,000000

$/0 = [leTpoB Kypc = 5 Crunengmst = 5000,000000

MO0 = APPEND END Kypc = 4 Crunenguss = 15000,000000

8.18. IlepenanpaBiieHHe MOTOKOB BBO/Ia H BHIBO/Ia

C moMomipio CrHenuaIbHBIX (YHKIIUKA MOXXHO CTaHAAPTHBIA TOTOK TEPEHANpPaBUTHh B
¢aiin. s sToro ucnonszyetcst pyHkmms reopen. Ipumep:
/// NMEPEHAMPABNEHUE MNMOTOKA
pF = freopen( "out.txt", "w", stdout );
printf( "Mo3uuna nepcoHa u3 daina %s %f %d\n", PWork.Name , PWork.Stipen ,
PWork.Kurs );
fclose(pF); // 3akpbiTve danna
Taky0 BO3MOXKHOCTH I1€JI€CO00pPa3HO MCTOIB30BaTh TAKXKE MPU OTJIAJIKE MPOTPaMM JIJIst
3alOMUHAHUS BBIBOJIA M BBOJIA TIPU TTOUCKE OIIUOOK.

8.19. daiin MeHeTKEPHI

Jlis paboTsl ¢ daitnaMu MporpaMMHUCTBI, CUCTEMHBIE TPOTPAMMUCTBI M OOBIYHBIE TIOJIb-
30BaTCJIM MOT'YT HCHOJIB30BATh CICHUAJIBHBIC MPOTpaMMBbI, HA3bBIBACMBIC (I)af/'IJI MCHCPKCpaMU
(FileManager), B uactHoctu sto: Total Comander, Windows Comander, Far Manager u tak
nanee. [l 6onee moapoOHOro 3HAKOMCTBA C TAKMMHU YTHIUTAMU OINEPALIMOHHOM CUCTEMBI 00-
paTtuTech K mocoouro 1o kypey [5], k pazmeny Ne 6. Kpome 3T0r0, BbI MOXKETE BOCIIOIB30BATHCS
CIPaBOYHBIMU cHCTeMaMH U HH(popmManuei n3 MHTepHer.

DTH CpelCTBA MO3BOJISIIOT BBITIOJIHATH B YI00HOH (hopMe MHOKECTBa omeparuii ¢ daii-
JaMHU ¥ KaTaJoraMH: OT TIOMCKa (aiyioB, UX IPOCMOTPa U A0 UX PYYHOU MOJU(PHUKAIIHH.

8.20. Pabora ¢ ¢aiinamMmu neaukom

[Ipu pabote ¢ daiimamu U3 TPOrpaMMbl MOTYT TIOHAJOOHUTHCS CHEIHATIbHBIC ACHCTBHS:
ynaneHust ¢ailyioB, KONMPOBAaHUE, UX MeperuMeHoBaHue. /[ Takux AeicTBUil B cuctemMe BBOAA
BeIBoJIa CH eCTh crienualibHble QYHKIMH: remove (yaanute), rename (mepeMMeHoBaTh) U Apy-
rue. KpoMe 3TOro MoXHO BOCHOJB30BaThcA (DyHKIMEH SYSIEM nis BBINOJHEHMs 000U a0-
crynHoi koman bl OC. [Ipumepsr:

rename("Testl.txt" , "Test.txt");// ®ain nepemMeHoBaTb

remove("Test.txt"); // HyxxHo nobasutb dain "Test.txt" B Tekywmin katanor
system(" chcp 1251 > nul");
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system(" PAUSE");
system( "type fprintf.out" ); // NMeyaTaet Becb daiin

8.21. Paobora co cTpokamu u KoHcoablo : sscanf, cprintf u sprintf

B 3akmtouenue teopetndeckoit yactu JIP oOpatim BHUMaHHE Ha WCIOJIb30BAHUE CIICIH-
anpHbIX QyHKIMA (Sscanf u sprintf), koTopeie MO3BOJISIOT pabOTaTh CO CTPOKAMH B PEKUME
(hopMaTHPOBAHHOTO BBOJA U BbI Boja. KpoMe TOro, BO3MOKEH YHUCTO KOHCOJBHBINA BBOJI/BBIBOJ
(<conio.h>): pynxkmmu cprintf u cputs. [Tokaxem 3T0 Ha puMepe:

char Str [80];
char buf1[80];
char buf2[80];
int num;
fgets (Str, 80 ,pF ); // BBOA U3 haina B cTpoky
sscanf( Str, "%s%s%d", bufl, buf2 , &num ); // BBOA AaHHbIX U3 CTPOKK Str
sprintf( Str, " ®10=%s buf2 = %s num =%d", bufl, buf2 , &num ); // BbIBOA AaHHbIX B
CTpOKy Str
// KoHConbHbI BBOA U BbIBOA
setlocale( LC_ALL, " ); // Obs3aTenbHas ans KOHCONM pyccndmkaums
cprintf( "KoHConbHbIN -- '%s' '%s' '%d"\n" , bufl, buf2 , num );
_cputs( bufl );
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9. CnnucKoBble CTPYKTYpPbI AAaHHbIX

B Teopernueckoil yacTu onucaHus 1a00paTOpHON pabOTHl BBOJASTCS OCHOBHBIC TOHSATHS
U paccMaTpUBAIOTCS MPUHIUIIBI ISl pabOThI CO CIIMCKAaMU Ha si3bIke nporpammuposanus CH.

9.1. IlousiTHE CIMCOK
CIucoK — 3TO CTPYKTYpa JAHHBIX, B KOTOPOW JaHHBIC PACIOJIOKECHBI B OINPEICICHHON
MOCIICIOBATEIILHOCTH, KOTOPAs 33JaeTCs C IMOMOIIBIO ajipecarin. [t 3TOH el UCTIONb3YIOTCS
NepeMeHHbIe TUa yKa3aTelb. Kaxapiii pparMeHT (3J€MEHT CIUCKa) JODKEH COepKaTh TaKOM

OaHoHaNPaBneHHbIN CIMCOK CIMCOK LienbiX 3HAYEHMI1
| Agpec| Wndopmauwsl | Anpec | 2 |
y y
| Agpec| Wndopmauws 2| | Anpec | 1 |
v v
| Agpec| Wndopmauws 3| | Anpec | 5 |
| o WHdpopmaums
| Ykasatenw [OaHHble

yKa3aTeidb U HEMOCPEJCTBEHHO MH(pOpMaluio crucka. Ha pucyHke mpeacTaBieH CIUCOK, CO-
JepIKaIuid [eIble 3HaYeHUs. boliee oapoOHO CTPYKTYpy CHHCKA paccMOTpuM Huxe. OTaeib-
HBI 3JIEMEHT CIIMCKa OIMHUCHIBACTCA C MOMOINBIO CTPYKTYpHOM TMEepeMeHHOW miu o0bekTa (B
CU++). lns mpumepa, MpocTeumii 3aeMeHT ciucka MoxkeT Ha CU BeirsiaeTs Tak (MHPOpMa-
IUst — IpocTas 1esas nepeMmennas ListVal):

// CTpyKTypa camMOro nNpocToro 3/1eMeHTa Crmcka

struct Elem{

Elem * pNext; // agpec cneaytollero aneMeHTa cnncka (3amMeTbTe, yKasaTelb UMEET TUM

(Elem *))
int ListVal; // nHdopmauuns, copepxxallascs B Cnncke

o

// OnucaHne n nHUMuManm3aums anemenTa LFirst

Elem LFirst = { NULL , 3 }; // NULL — HyneBol ykasaTe/lb — HET CCbIIKM Ha Apyrue
3/1EMEHTbI
// 3Hauenune ListVal = 3

9.2. Oco0eHHOCTH CTPYKTYP CIIMCKOB U UX Ha3HAYeHHe

W3 onpenenenus cnucka (CM. BBILIE) CIEIYET, YTO OHU MPeJHa3HAUCHBI 11 COBMECTHO-
rO XpaHEHUs B3aMMOCBS3aHHON MH(popManuu. B ciimcku serko 106aBinsTh HHGOPMAIUIO U ya-
7Th ee. CIUCOK JIETKO OYMCTUTh U 3all0JIHUTh HOBBIMHU JJaHHBIMH. B kauecTBe nHpopmaiuu co-
JiepoKaIeics B CIIMCKE MOTYT OBITh:

e [Ipocteie mepemenHblie cTanaapTaoro Tuma (int, char , float u T.1.);
e ['pynmsl NpOCTHIX EepeMeHHBIX (puc. (0));
e CrpyKTypHbIE IepeMeHHbIe (puc. (B));
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e VYKazareiau Ha CTPYKTYpHBIE IlepeMeHHbIE (puc. (T));
e MaccuBbI IPOCTHIX M CTPYKTYPHBIX TIEPEMEHHBIX M YKa3aTelld Ha HuX (puc. (T));
e VYKka3zarenau Ha JApyrue Crucku (puc. ());
Ha pucyHke mpencraBieHbl pa3Hble BapUaHTHl IOCTPOCHHS AJIEMEHTOB CITUCKOB. [losic-
HUM COJIep)KaHUE PUCYHKA.

OneMeHTbI civcka ¢ PasHbIM XpaHeHWeM AaHHbIX
| O6wwuit BUA anemeHTa crvcka |
(a)[__Aapec | WHdopmaumsi Ja—

- 3nemMeHTa cnvcka ¢ npocTbiMn
©) L_Aapec | ®amunus | Mata poxnenns }4~  manHbIMK (cTpoka u aaTa)

OneMeHT cnucka, BKNoYaoLwmm

(B)I Anpec | CTygenT | B cebs cTpykTypy (Student)

OneMeHT cnucka, ¢ yKasaTtesnem Ha

CTPYKTYpY (Student) — nnm maccus
(n [ Agpec |  VYkasarterb J‘I/

~"~AI- CTpyKTypHasi nepeMeHHas =

(Student)

(B) [ Agpec | Ykasatenn  Jee——— Onement cnucka, ¢ yKasaTernem Ha
oo OpYyron cnmcok

e

L)
A Cnncok

Bapuant (a) mpeacraBisieT oOMMi BU OTACIBHOTO dJIEMEHTa criicka. Bapuant (6) mo-
Ka3bIBAaeT CIIUCOK C MPOCTHIMU MEepeMeHHbIMU pa3Horo tuna (Pammnus u gata poxaeHus). Ba-
pHAaHT (B) OMHUCHIBACT JIEMEHT CITHCKA C BIOXEHHOMN B Hero cTpykTypoii (Student). Bapuanr (1)
WUTIOCTPUPYET UCIIONB30BAHUE YKA3aTellsl Ha CTPYKTYPY WIM MAacCUBBI CTPYKTYp, @ BapHaHT (1)
MOJKET OBITh MCITOJIb30BaH /ISl MOCTPOSHUSI CIIOKHBIX CTPYKTYpP JaHHBIX CO CCBUIKAMHU Ha CITHC-
KU, HalIpUMep JI€PEBHEB.

9.3. Oco0eHHOCTH CMCKOB M0 CPABHEHUIO ¢ MACCHBAMH

Bcraet Bompoc, y Hac yke ecTb CTPYKTYpHI JaHHBIX THIIAa MAaCCHB, 3a4e€M HaM MOHA00H-
JMCh CIUCKU? B uemM-To mMaccuBbl Oka3biBatoTcs HedpexkTuBHbIMU! B nepByro odepenp Hemo-
CTaTK{ MAacCHUBOB 3aKJIIOUAIOTCSA B TOM, UYTO TPYAHO BCTaBJSATH HOBBIE JIEMEHTHI B MACCHUBBI U
YAAIATH CYIIECTBYIOIIME DJIEMEHTBHI M3 MaccuBa. Kpome 3TOro, HECMOTpS Ha JUHAMHYECKHE
BO3MOKHOCTH ( HCIIOJIb30BAaHHE JWHAMHYECKOW MaMATH) B JII000W MOMEHT BPEMEHH pasMep
MaccHBa JI0JKEeH ObITh QUKCHUPOBAaHHBIM. CHIMCKU NO3BOJISIOT OoJiee 3(pPEeKTUBHO UCII0IB30BaTh
namsaTh KoMIbioTepa. CIUCKH MO3BONIAIOT 0OJIee MOJIHO MCIOIB30BaTh MEXaHW3MbI JAHHAMUYE-
CKOM MaMSATH: M CIIMCOK U €0 JIEMEHTHI MOTYT OBbITh TUHAMUYECKUMH. DTH OIpaHUUYEHHs CHU-
MAIOTCS C MCMOJIB30BAHUEM CTPYKTYp THIIA CIIHCOK, XOTS JOOABIISIOTCS U HOBBIE HEIOCTATKH, B
YaCTHOCTH: TPYAHO IOJYYUTh AOCTYH K DJIEMEHTY CIHMCKa 1o HoMepy. CaMbIM BayKHBIM IIpe-
HMMYILECTBOM CIMCKOB SIBJISIETCS BOBMOXKHOCTh XpPAaHEHUS! PA3HOTUITHBIX CTPYKTYPHBIX IIEPEMEH-
HBIX, €CJIM HCIIOJIB30BaTh IS apecall CIHCKOB yKa3artenu Tuma VOid. DTH 0cOOCHHOCTH U
poOJIEMBI MBI PACCMOTPUM HIKE.

9.4. IlpocTeiimuii CIMCOK, CO3TaAHHBII BPYYHYIO

B MPUHOUIIC, OJI IIOCTPOCHUA CIIMCKA AOCTATOYHO TOJIBKO OTACJIbHBIX 3JICMCHTOB CIIMC-
Ka 1 OpraHu3anuu CBA3H MCXKIY HUMU. 9T0 MOKHO HOSICHUTH Ha mpumMcepe:
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// CTpyKTypa camoro npoctoro 3jieMeHTa Cnmcka

struct Elem{

Elem * pNext; // agpec cnegytowero aneMeHTa cnncka (3aMeTbTe, yKasaTenb MMEET TUn
(Elem *))

int ListVal; // nHdopmaumsi, cogepxalascs B Cimcke
¥
// OnucaHne n nHMUMaNn3aLmns 3NIEMEHTOB CNNCKa — TPexX:

Elem LE3 = { NULL , 3 }; // NULL — HyneBoW yKkasaTeNb — HET CCblIKA Ha Apyrue
3M1EMEHTbI

Elem LE2 = { &LE3, 2 }; // &LE3 - 3agaHune agpeca TpeTbero anemMeHTta B pNext

Elem LE1 = { &LE2, 1 }; // &LE2 - 3agaHue agpeca BTOporo aneMeHTa B pNext
C TakuM CIIUCKOM YK€ MOXKHO paboTaTh, HAIPUMEp, €ro pacrevyaTarh:

// NeyaTb

printf ("MevaTb cnucka B umkne: \n" );

Elem * pETemp = &LEl; // Bo BpeMeHHyl0 nepeMeHHyl - yKasaTenb 3aJaeM agpec
NepBOro anemMeHTa

while ( pETemp !'= NULL)

{
printf ("2nemeHT npocrtoro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALINA: BaxHelwumin onepatop Ans paboTbl co
CMUCKOM
5
Pe3ynbrat paboTsl parMeHTa NporpaMmsl:
[leuaTe cnmMcka B LMKIE:
SnemMeHT npocroro cmmcka Elem: 1
3neMeHT npocToro cnmcka Elem: 2
SnemMeHT npocToro cmmcka Elem: 3

9.5. CTPYKTYpBI CIIUCKOB M CBSI3b 3J1eMEHTOB CIIMCKOB

OnHako MpH MPOrpaMMHPOBAHWM BO3HHMKAET HEOOXOIMMOCTh HAXOXJICHUS ITIEPBOTO
AJIEMEHTA CITUCKA JJIs Hadasia paboThl cO CUCKOM. TO ecTh Hy)KHO XpaHHUTh aJIpec epBOTo dJie-
MEHTa B OTAENbHON nepeMeHHOH. Takas mepemeHHas, coaepikalias aapec MepBOTro AJIEMEHTa
CIKCKA YaCTO HA3bIBACTCS IOJ0BOM crimcka. OHAa MOXKET OBITh 3a/1aHa TUIIOM JIMOO yKa3aTelsb Ha
anement (Elem * - pHead), 1160 3axaBathest camum Trom saement criucka (Elem Head). Bei-
00p croco0a 3a1aHus TOJIOBBI CIMCKA YaCcTO 3aBHCUT OT XapaKTepa perraeMou 3aj1auu U ymoo-
CTBa pabOTHI CO CIUCKOM. B HEKOTOpHIX 3ajauyax CO CIHUCKaMHU, HEOOXOAUMO 3HATh KaKOW W3
JJIEMEHTOB CITUCKA SIBJISICTCS IOCIEAHUM (XBOCT). B 4acTHOCTH 3TO Ba)KHO it JOOABIICHUS B
KOHeI CITMCKa (B XBOCT) WJIM OPTaHM3allMU JIBYHAIIPABIECHHBIX CIUCKOB (O HUX pedb MOUAET
no3aHee). J{iist 3Toro npeaycMaTpuBarOT TakKe CrelraibHbli ykasatenb (Elem * - pTail) win
CTeLUANIbHYIO MIepeMeHHYI0 - aeMeHT criucka (Elem Tail). Kpome sToro, B HEKOTOpPBIX ciydasx
Ba)KHO 3HATH TEKYIIEE YUCIIO SJICMEHTOB CITUCKA (CIIUCKU — IMHAMHYECKUE CTPYKTYPHI JIaHHBIX ).
JI1st 5TOro0 MOYKHO BBECTH CIICLUATIBHYIO TIepeMeHHYto 1ienoro Tuma (NCount). [{ns cBs3u crvc-
KOB HCIIOJIB3YETCSI B OT/CIBHBIX JJIEMEHTAX CIEIHAIbHOE IMOJIE — yKa3aTeldb Ha CJCIyFOLIHM
anemenT (Elem * - pNext). Ha pucyHke, mpeacTaBIeHHOM HIIKE MMOKa3aHbl PAaCCMOTPCHHBIC
BBIIIIE 3JIEMEHTHI CITUCKOB!
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Cnucok (List Elem,
[ _lonoBacnucka | »__Agpec | MHdopmaums |
pHead Elem;
Y -
Ka3aTeJ('IIE>|:?nS*J;eMeHT I A.El,peC I |/|HCbOpMaLI,I/IF| I
nCount Elem;
TekylLee u1cro [ Agpec | WHdopmauus |
3remMeHToB B cnucke (n) w
FEAN pNext
E YkasaTtenb Ha 3NeMeHT —
V: (Elem *) Elem,
| Xsoctcnucka |——————»{ O (NULL) | NHdopmauus |
pTail
YkasaTernb Ha aNeMeHT —
(Elem *)

Takum 006pa3om, Il ONMHUCAHUS OTACIBHOTO CIMCKA IIeJIECOO0OpPa3HO BBIICIUTH CIICIIH-
AJIGHYIO CTPYKTYPY JAHHBIX THUIIA:
struct EList{ // MpocTeiwas cTpykTypa cnucok Elem - anemMeHTapHbIN Crncok
Elem * pHead; // l'onoBa cnvcka
Elem * pTail; // XBocT cnucka
int Count; // CyeTumk 31eMeHTOB
b
Torma, B COOTBETCTBUM C OMUCAHUSIMH MPEIBIAYILIETO TPUMEPA MOKHO ONMUCATh CAAHHBIN
CIIHMCOK TaK:

//OnuncaHne n HULManu3aums NpocToro Crmcka

EList FirstList = { &LE1 , &LE3, 3}; // 3 - Yncno anemeHTOB B Crivcke

// MeyaTb 3TOro cnmucka

printf ("MeyaTtb cnucka FirstList B unkne: \n" );

pETemp = FirstlList.pHead; // Bo BpeMeHHy0 MEpeMeHHY - yka3aTeNb 3aJaeM afpec
rofI0Bbl CrinKa

while ( pETemp !'= NULL) // MNpoBepka NpoxoXxaeHns NocneaHero 3/ieMeHTa Cnmcka

{

printf ("2nemeHT npoctoro cnucka FirstList: %d \n" , pETemp->Listval);

pETemp = pETemp->pNext; // HABUTALMS: BaxHenwmin onepatop Ans paboTbl co
CMCKOM

Jo
Pe3ynbTaT pacrieyaTku Takoro CIIACKa:
lleuaTe cmmcka FirstlList B nmuxie:
SneMeHT mnpocToro cmmcka FirstList:
SneMeHT npocToro cmmcka FirstList:
AneMeHT mpocToro cmmcka FirstList: 3

N R

BaxHo B AOMOJIHEHME OTMETUTH cieayrouiee. JlaHHbIA CIUCOK SIBISETCS OJHOHAIIPAaB-
JICHHBIM: IBUKEHHUE MO CIUCKY BO3MOYKHO TOJIKO B OJJHOM HaIlPaBJIEHUU — OT F'OJIOBHI K XBOCTY,
TaK 3aJaHbl yKa3aTeJIU. Y MOCIEAHET0 3JIEMEHTA CIMCKa (XBOCTa CIMCKA), [0 CTAaHJAPTHOMY CO-
TJIAlIeHHIO, yKa3atenb-aapec 3amaercs paBHbIM HymO (0, NULL — xoHcTaHTa 3Tamna KoMmuis-
uuu). JTO MO3BOJISIET MPOBEPUTH 3aBEpIICHUE IUKJIA MevyaTu. B ApyroMm ciiydae 3aBepiieHue
IIUKJIa MOXHO OBIJIO ObI POBEPUTH, UCTIONB3Ys aapec xBocTa crrcka (pTail), cpaBuuB ero ¢ an-
pecoM TeKymiero 3nemMenTa i nedatu. Ocoboe BHUMaHKE YAETHM BBIZICICHHON KPacHBIM IIBe-
ToM cTpouke ¢ kommeHTapuem HABUI'ALIMA. B stom oneparope nprcBauBaHHs Mbl C IOMO-
b0 oHOTO yKasarens (PETemp) Ha Tekymmii 3JieMeHT crrcka GOopMUPYETCs yKaszareiab Ha
creayromuii aneMenT crrcka (PETemp->pNext), pe3yabraT 3a1OMUHAETCS B IEPBOM yKa3aTese
(PETemp). Takoii omepaTop oOecredMBacT HaBUraluio 1Mo crnucky. OH OyaeT MHOTOKpPaTHO
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BCTpEYATHCA B HAIIIUX MPUMEPaAX.
pETemp = pETemp->pNext;

9.6. CprKTypa JEMEHTA CIIUCKA C BJI0KCHHBIMHA U BHCITHUMHU JAaHHBIMH

BBIHIG 6I)IJ'IO OTME€UYECHO, 4YTO I/IH(l)OpMaHI/Iﬂ B DJICMCHTAX CIIMCKA MOXET XpaHI/ITI)CSI pa3-
HBIMH CIIOCOOaMH:
e JlaHHBIC 3aIUCHIBAIOTCA B CaMOM CTPYKTYpE 3JIEMEHTa B BHUE OTACIIBHBIX Iepe-
MCHHBIX
e JlaHHBIEC 3alMCHIBAIOTCA B CAaMOM CTPYKTYpe JIEMEHTA B BUJE CTPYKTYpPHOU mepe-
MEHHOM
e JlaHnHbIC 3aMMCHIBAIOTCS B CTPYKTYpPE JIEMEHTA B BUJI€ YKa3aTels Ha CTPYKTYPHYIO
MEPEMEHHYIO, TAMSTh [0JI KOTOPYIO BBIAEISETCS TUHAMUYECKH.
Ha pI/ICYHKe, HpGIICTaBJIeHHOM HWKE, IIOKAa3aHbl OTU BapI/IaHTLI.

BneMeHT cnucka, BKIovatoLLy
(@) [ Agpec [ ®avwunna | Kypc I Oknag | OTAENbHBIE AaHHbIE

OneMeHT cnuncka, BKovaroLL,
(b) [CAmpec_I__ Crymenr ] B ceBs cTpyKTYpY (Student)

OremeHT cnincka, ¢ ykasaTeng
(¢) [Ampec_]_ Vvasatenc ] Ha CTpyKTypy (Student)

S
S

‘\ CTpyKTypHas nepeMeHHasi
Tuna (Student)

[Ipumepamu BapruaHTOB TAKUX CTPYKTYP MOTYT CIYKHUTh CIEAYIOIIUE:
// CtpykTypa Tvna (a)
struct aElem{
aElem * pNext; // appec cneaytowero anemMeHTa cnmcka
char Name[20]; // nHdopmauna damunnm, cogepkallascs B Crmcke
int Num; // nHdopmaums o HoMepe - Kypce, coaepkallasics B Crmcke
float Oklad; // nHdopmMaumns 06 oknage, coaepXkallascs B Cmcke
b5
// CtpykTypa Tvna (b)
struct bElem{
bElem * pNext; // agpec cnegytowero aneMeHTa cnmcka
Student Stud; // CtpykTypa Student BkioUeHHas B 37IEMEHT CnMCKa
¥
// CtpykTypa TMna (Cc)
struct cElem{
cElem * pNext; // agpec cnegytowero afieMeHTa cnmcka
Student * pStud; // YkazaTenb Ha cTpykTypy Tvna Student
b

9.7. OnHoHanmpaBJieHHbIE U IBYHANPAaBJIEHHbIE CTUCKHU
bonee ynoOubpIMU U “OBICTPOIEUCTBYIOMIUMHE, TI0 CPABHEHUIO C OJTHOHAIPABJICHHBIMU

CIIUCKaMH, CUMTAIOTCSA [JBYHANPABJICHHBIC CHUCKA. B HMX HaBUrauus 1o CIHUCKY MOXKET OCY-
LIECTBIIATHCA KaK B IPAMOM, TaK U B 0OpaTHOM HampaBieHUH. J{JIs 3TOro B CTPYKTYpe Kaxa0ro
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anemenTa crucka (DElem) mpenycmotrpeno nBa ykaszarens (aBa agpeca): yKasarellb Ha CIEIy-
forwii amemeHT (PNext) u ykaszarenb Ha mpeabutynuii sineMent (PPrev).
struct DElem{
DElem * pNext; // agpec cneaytowero anemeHTa cnmcka (3amMeTbTe, yKasaTe/lb MMeeT
Tun (Elem *))
DElem * pPrev; // agpec ghtlsleotuj anemeHTa crnucka (3ameTbTe, yKasaTeslb UMEET TuN
(Elem *))
int ListVal; // nHdopmaums, cogepxallasncs B Crivcke
by
[Ipu stom cormamenust s HyneBoro (NULL) mocnemgnero simemeHTa crmcka (s
pNext) u nepsoro (s pPrev) cnpaseanuBbl. J{jist eTMHCTBEHHOTO 3JIEMEHTA CIIUCKa (OH U Tep-
BbIIl M TOCIEAHMIA OJHOBPEMEHHO) CIIpaBeAJIMBa Takas HHHUIIMAIN3alUs JBYHAIpPaBICHHOTO
3JE€MEHTA!
DElem D1 = {NULL,NULL, 5}; // Oba anpeca-ykasaTensi paBHbl HYJO

Ha pucynke 11 cpaBHEHUS IIPEACTABICHBI BAPUAHTHI OPraHU3alUU OJHOHAIIPABIEHHOT O
U JBYHAIIPABICHHOI'O CIIMCKOB:

OaHoHanpaBneHHbIN CNUCOK l B)(HanpaBneHHblVl CMUCOK
Anpec MHdopmaums Appec | 0 (NULL) MHdopmaums
w v
Anpec MHdopmaums Agpec Anpec MHdopmaumsa
w v t
Anpec NHdopmauma Anpec Anpec NHdopmauna
; . ; A .
y y :
0 (Null) WHdopmauus 0 (Null) Appec WHdopmauus
YkasaTtenb Ha criegyoLwui YkasaTenb Ha npeablayLmn
anemenT - pNext anemeHT - pPrev

9.8. CraTnueckue u AUHAMHUYICCKHUE CITMCKH

Cromcku MOTYT OBITh CTaTHYECKMMH W IMHAMUYECKUMH. B mepBoM ciydae M cucKoBas
CTPYKTypa U CaMH 3JIEMEHTHI CIHCKa JOJKHBI OBITh OMUCAHBI B MPOrpaMMe MPEIBAPUTEIBHO.
3ameTnM, OonepaTUBHAsL MAMATh TaKKe JUIl HUX BBIIEISIETCS IpensapuTenasbHo. [Ipumeps craTu-
YEeCKHX CIUCKOB OBUTM PacCMOTPEHbI B MpEbIAymuX pasnenax. Ilocie 3aBeprieHust paOOThI
yIaJSTh MaMATh U1 9THX CIIUCKOB HE HAJ0, OHA OCBOOOXKIAETCS aBTOMATUYECKH TIPH 3aBepIlIe-
HUH [IPOTPAMMBI.

JIns AMHAMWYECKHUX CIHMCKOB MaMATh MO 3JEMEHTHI, a, BO3MOXHO, U IOJI CIIMCKOBYIO
CTPYKTYPY BBIJEISETCS BO BPEMsI BBIIIOJIHEHHUS IPOrPaMMBI ¢ TOMOIIbio 3ampocoB kK OC (pyHk-
muu malloc, calloc u np.). I[Tocne 3aBepiueHus pabOTHI BBIIEICHHAS TAMSATH JIOJDKHA OBITH BO3-
BparieHa (pynkuus free). [TycTs s mpuMepa MBI UMEEM TaKyl0 CTPYKTYpY CIIUCKA U €ro dJie-
MEHTOB

// CaMblii NPOCTOW 3/1IEMEHT CrMCKa
struct ListElem{
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ListElem * pNext; // agpec cneaytoLero afnemMeHTa cnmcka
int ListVal; // nHdopmauusi, cogepxxallasics B Cimcke
ot
// CTpykTypa npoCToro crnmcka
struct List {
ListElem Head; // F'onosa crnvcka CTyKTypHasi nepeMeHHasi a He ykasaTenb
ListElem Tail; // XBocT cnvcka
int Count; // CyeTumk 31eMeHTOB

+

JIis 3TUX CTPYKTYp (3JIEMEHTOB CIIMCKA M CaMOr'0 CIHHCKa) BBIAEIUM JMHAMUYECKYIO Ma-

MSITb:
#include <malloc.h>

// BNHAMUYECKUE CIMUCKN
//BblaeneHue namMaTu Ans criMcka
List * pDList = (List *) malloc (sizeof(List));
// BblaeneHve namMaTu Ans 04HOro 3/1eMEHTa Crncka
ListElem * pTempElem = (ListElem * )malloc (sizeof(ListElem));
// 3anonHeHne anemMeHTa cnMcka AaHHbIMU
pTempElem->pNext = NULL; // Bcero oanH anemeHT
pTempElem->ListVal = 5;
// 3aHeceHne 3n1eMHHITa CNCKa B rOMOBY CrMcKa
pDList->Head.pNext = pTempElem;
pDList->Tail.pNext = pTempElem;
// YTeHne n ne4yaTb 3HAYeHUs MEPBOrO0 AMHAMWYECKOrO 3/IEMEHTa AMHAMUYECKOro
crnmcka
printf ("3HaueHue anemenTa: %d \n", pDList->Head.pNext->ListVal);
// OcBoboXaeHne NamMsaTn U NoA dNEMEHT U CMIUCOK
free (pDList->Head.pNext);
free (pDList);
PesynbraT paboTHI 3TOH MPOTrpaMMBl:
BHaueHne mjemeHTa: 5

3)16013 I UWIUTFOCTpallki ITOKa3aHO )IO63BJ'ICHI/IC TOJIKO OJIHOTO 3JIEMEHTa CIHCKa. B
APYrux 1npu Mepax Mbl paCCMOTPUM CITMCKH C OOJIBIIIMM YHCJIOM 3JIEMEHTOB.

9.9. Onepauuu aAjs padoThl CO CHUCKOM

OcHoBHbIE 001IME Onepalnu AJis pabOThl CO CIUCKAMU:
Coznanue HOBOTO CIIMCKA
Jlo6aBieHre HOBOTO JIEMEHTA B CITUCOK (B TOJIOBY, B XBOCT U TI0O HOMEPY)
VY nanenue sneMeHTa U3 crucka (U3 rojoBbl, C XBOCTA U IO HOMEPY)
OuncTka Bcero cnmcka
PacneuaTka Bcero crnucka
3aMeHa MecTaMu JIEMEHTOB [0 HOMEpaM

Otu oneparuu OyAayT pa3nudaThCs JJIsi OAHOHAMPABICHHBIX U JBYHAIIPABICHHBIX CITHC-
KOB, JUIsl IMHAMHUYECKUX U CTATUYECKHUX CIIUCKOB, a TAKXKe JUIsl CIIUCKOB, B KOTOPBIX YYTEeHa CIle-
nuprKa XpaHUMbIX O00BEKTOB. B OCHOBHOI TeopeTHMUecKoW 4acTH MbI OyleM paccMaTpuBaTh
IpUMepbI pabOThl C CIIUCKAMU. Y 1aJieHUe 3JIEMEHTOB [0 HOMEPY OIEpalus OUeHb CIOXKHAsS IS
OJTHOHATIPABJICHHBIX CIIMCKOB, IO3TOMY B 9TOW YaCTH HE pacCMaTpPHBAETCSI.

9.10. Pyunas pa6oTa ¢ ofHOHANIPABJIEHHBIM CIIUCKOM
PaccmotpuM ocHOBHBIE omepanuu i padOThl ¢ OJTHOHANIPABICHHBIM CIIUCKOM. Bynem
HCIIONB30BATh CIEAYIOUIYIO CTPYKTYPY DJIEMEHTA:
struct ListElem{
ListElem * pNext; // agpec cneaytollero aneMeHTa cnmcka
int ListVal; // nHdopmauuns, copepxkallascs B Cnmncke

+
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@®parMeHT nporpaMMsl JJii PYYHOI'O CBSI3bIBAHUS CTATUYECKOIO OJHOHAIIPABICHHOI'O
CIHCKa:
// Py4Hoe cBsi3biBaHME 1 pacneyaTka Cnmncka
ListElem E11;
ListElem E21;
ListElem E31;
Ell.ListVal = 1; // 3HauyeHune nHdpopmauum 1-ro anemMeHTa
E1ll.pNext = &E21;// Ccbinaercst Ha 2-i 3neMeHT
E21.ListVal = 2; // 3HayeHune nHdbopmaumm 2-ro aneMeHTa
E21.pNext = &E31; // Ccbinaetcs Ha 3-i 3neMeHT
E31.Listval = 3; // 3HayeHune nHdbopmaumm 3-ro aneMeHTa
E31.pNext = NULL; // He ccbinaeTcst HM Ha Koro
// MeyaTb cnncka
ListElem ETemp = {&E11 ,NULL }; // BpeMeHHbI 3/1EMEHT ANS HaBUraLumm
printf ("Copepxunmoe py4Horo cnuncka: \n");
while (ETemp.pNext != NULL )
{
printf ("2nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBurauus

o

Pesynbrat paboThl MpOrpaMMmBl:
Co.nepxcmaoe PYYHOTI'O CIMCKa:

SnemMenT =1
SneMeHT = 2
SnemMeHT = 3

9.11. lo6aBJieHHe B I'0JIOBY CIIMCKA

Jlyist moOGaBICHUS JIEMEHTA B TOJIOBY CITUCKA OOBIBUM CTPYKTYPHYIO TIEPEMCHHYIO CITH-
cok (MY _List tuma List) u BpyuHyIO 3alIOMHMM 3HAYCHHUS JJIs TOJIOBBI M XBOCTA CITHCKA.
struct ListElem{
ListElem * pNext; // agpec cnegytollero anemeHTa crnmcka
int ListVal; // nHdopmauusi, cogepxkallasica B CMcKe

ot
struct List {
ListElem Head; // F'onoBa crivcka
ListElem Tail; // XBocT cnncka
int Count; // CYeTunK 31EMEHTOB
o
[JoGaBneHne B Ha4amno cnucka (B ronosy)
Elem
MY_List.Head.pNext !
| Tonosa cnucka | () Anpec | Vikcbopwauns |
(n ENew Elem:
Appec |Hosbin anemeHT | [_Aapec | Vihdopmauns |
. Elem;
(I) ENew.pNext = MY_List.Head.pNext;
(IMY_List.Head.pNext = &ENew; | A”?e | VHcbopmaums |
MY_List. Count++; pNext
. . H Ykasarternb Ha aneMeHT
MY L|St.Ta|I.DNeXt v: — (Elem %) Elemn
| Xsoctrcnmcka |——————————» O(NULL) | MHdopmaums |




85

2017 rox 1 xypc 3-it cemectp bonbiakos C.A.
OIl TYUMI],
// OnucaHune n nHMUManm3aums NPoCToro Crmcka
List MY_List;
MY_List.Head.pNext = &E11; // NepBblii 3NEMEHT crincka
MY_List.Tail.pNext = &E31; // MocneaHui aneMeHT crmcka
// HoBbilh aneMeHT ana nobasneHuns
ListElem ENew = {NULL , 5};
// 0o6aBUTb 3/1EMEHT CrMCcKa B FOJIOBY
ENew.pNext = MY_List.Head.pNext;
MY_List.Head.pNext = &ENew;
MY_List. Count++;
PacmeuaTka ciucka mocie 700aBiIeHus

ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbI 31EMEHT Ha Havasno crnucka

printf ("CopepxxvnMoe py4HoOro cnmcka nocne gobaenenus B ronosy: \n");
while (ETemp.pNext = NULL )
{
printf ("2nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBurauus
o
PesynbTaT pacneuatku:
ComepxmuMoe PYYHOI'O CIMCKa IOCje HoBaBJIeHMsI B T'OJIOBY :

SnemMenT = 5
SnemMenT = 1
SnemeHT = 2
SneMeHT = 3

9.12. lo6aBJjieHHe B KOHEll CITUCKA (B XBOCT)

[Ipu noGaBneHun B KOHEI (B XBOCT) CHHMCKa JJisi U3MEHEHUS aJipeca MCIOJb3YyeTCsl 3HaAUEeHUE
yKkazareinsi, Kotopoe 3amucano B moie Tail.pNext cTpykTypsl cnucok. Afpec HOBOTO dJI€MEHTa

[HobaBneHune B KoHeL, cnncka (B XBOCT)
| Tonosa cnucka |} Elem,

()  ENew2.pNext = NULL; [ _Anpec [ Vindopwauns |

?I)) MY _List.Tail.pNext->pNext = &ENewZ;l Elem,
) MY_List.Tail.pNext = &ENew2;
- : ’ Appec NHdopmauuns
MY_List. Count++; I 2 I tbop |
ENew?2
(b Elems;

0 [HoBbi anemeHT| [ Agpec T Vndopmauums |

P pNext
() ! | YkasaTenb Ha aniemeHT
i — (Elem *) Elem,

[ Aapec | MHdopmauus

[ Xsoct cniucka |

MY _List. Tail.pNext

(RENew?2) zamnmchiBaeTCs Mojie ajgpeca MPEIbIAYIIEro IMOCISIHEr0 JIeMEHTa CIHCKa W MOJe
xBocta (Tail) ctpykrypsl cnivicka. AapecHoe 1ojie HOBOTO 3JIEMEHTA JOJDKHO OBITh HYJIEBBIM, B

HameM CJIydac Mbl UCIIOJIb30BAJIM HHUIHUAJIU3alIUI0 3ACMCHTA.

// JobaBneHune B XBOCT

ListElem ENew2 = {NULL , 10};

ENew?2.pNext = NULL;

MY_List.Tail.pNext->pNext = &ENew2;
MY_List.Tail.pNext = &ENew2;

MY_List. Count++;

// Pacneyatka cnucka ... (Kak B npeayayLleM cny4ae)
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Pesynbrar pacneqarku:
ComepxmMoe PYYHOT'O CHMCKAa NOCJe HNOBaBJIEHMSI B XBOCT:

SneMeHnT = 5
SnemMenT =1
SneMenT = 2
SneMenT = 3
SnemenT = 10

9.13. ®dyHKuHUSA pacnevyaTKH OJIHOHANPABJIEHHOI0 CIIUCKA
Hwxe npuBeneH (parMeHT mporpammbl, Ha KOTOPOM pPAacIIOJIOKEH LUK PacledyaTku
cnucka. Criucok B JaHHOM cllydae 3aJaeTcs nepefadeil napamerpa MepBoro 3JeMeHTa CIHCKa.
OTMereM, 4TO MOKHO ObLIO OBbI NepeaBaTh U yKa3aTellb Ha MEPBBIH 3JIE€MEHT, TAKOWH aJrOpUTM
MBI pAaCCMOTPHUM TO3/IHEE.

// PacneyaTka cnmcka, NOCTPOEHHOrO Ha 3neMeHTax ListElem
void PrintElemList ( ListElem H)

{
printf ("MNeuatb cnvcka: \n");
ListElem * pE = H.pNext ;
while ( pE '= 0)
{

printf ("2nemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // OueHb BaXHO - HaBUraLusi o CrUcKy
h
g
CHauasia meJartaeTcsl 3arojJOBOK IeyaTd, a 3aTe€M II0CIEe0BaTEeIbHO PacledyaThIBAIOTCS
BCE 2JIEMEHTHI CIIUCKA, I epedopa JIEMEHTOB CITMCKA UCIIONB3YeTCsl ONepaTop HaBUTalUH, a
JUIsl TIPOBEPKH KOHIIA IIMKJIAa 3HAYeHHE TeKyllero aapeca (ykaszatens - PE). Bri3oB aToil pyHK-
UM 4yepe3 cTpykTypy cmucok (List - MY_List) Beirmssgut tak (MOMydeHHBIH ajpec MepBOro
JJIEMEHTa CITUCKA IMPeodpa3yeTcsl B caM 3JIEMEHT C MIOMOIIIBIO OTIEpAIX Pa3bIMEHOBAHHS):

PrintElemList ( *(MY_List.Head.pNext) );

Takas 3an1Mch 3KBUBAJICHTHO CIEAYIOLIEN 3aIIMCH I HAIIETO IpUMeEpa:
PrintElemList ( E11);

PesynbTaT BBIBOIA:
[levaTe cHOMcka:

SnemMenT = 1
SneMeHT = 2
SneMeHT = 3

9.14. YaajeHue U3 rojioBbl CIucKa
Onepanus ynaneHus U3 TOJIOBBI HAMHOTO Mpole, 4YeM onepanuu qodasnenus. g yna-
JICHUSI N3 T'OJIOBEI (OTMGTI/IM, YTO CIIHNCOK OI[HOH&Hp&BJ'IGHHLIfI) JA0CTATOYHO U3MECHUTH 3HAUYCHUC
azpeca, COAEPIKaIErocs B rOJIOBE CIHUCKA!
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YoaneHue ¢ Havyana cnucka (M3 rofoBbl)

MY List.Head.pNext Ypansembln 3fieMeHT
. .p
| Apgpec | WHdopmaums |

| Tonosa cnucka Elem;
Elem,
0 MY_List.Head.pNext = Agpec | WNudopmaumsa |
MY_List.Head.pNext->pNext;
MY _List. Count--; Elem;
[ Aapec [ ViHdopmauns |
P pNext
Y
MY_List.Tail.pNext e e Elem,

| Xeoctrcnmcka |——————————» O(NULL) | WHdopmauus |

TekcT mporpaMmsl yAaja€HUs U3 FOJIOBBI BBITJISANUT TaK:
// YnaneHue u3 ronosbl CriMcka
printf ("Cogepxxumoe cnmncka Ao yaaneHus us ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) );
MY_List.Head.pNext = MY_List.Head.pNext->pNext;
MY_List. Count--;
printf ("Coaep>xmmoe cnmcka nocne yaaneHus u3 ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) ); // Bbi30B (pyHKLMM NeyaTn cnmcka
Pesynprar BEIBOAA:
ComepxmuMoe CHMCKa OO yIOaJIEHMSI U3 I'OJIOBHI:
[levaTe cnomcka:

SneMenT = 5
SnemMenT =1
SneMenT = 2
SneMenT = 3
SnemenT = 10

ComepxmuMoe CHOMCKa IIOCJIe YHAJIeHUsI U3 I'OJIOBEHI:
[levaTes cHOMcCKa:

SneMenT =1
SneMeHT = 2
SneMeHT = 3
SnemMenT = 10

9.15. Yaajenue U3 XBOCTA CIIUCKA
YaajieHrue ¢ XBOCTa CIUCKA JIJIsl OTHOHATPABICHHOTO CITMCKA HAMHOTO CIIOJKHEE, TaK KaK
aZpec MPeaIrocIeqHEero dEMEHTa ¢ XBOCTa HEU3BECTEH. B 3TOM cilydae mepBOHAYalIbHO OTMpe-

YoaneHue ¢ XxBocTa cnmcka (C_ XBocTa)

Elem

MY _List.Head.pNext 1
[__Monosa cnicka |’| Anpec | Vndopmauns |

an Elem,

4
0 | Nudopmauusa |
() MY_List.Tail.pNext = pPrevTemp; A

y .
(1) pPrevTemp->pNext = NULL; AanAembIv SnemenT

MY _List. Count--; I 0 | Vndopmauns |
- ! Elems
pNext
. ) Ykasatenb Ha anemMeHT
MY_List.Tail.pNext — (Elem *) Elem,

| Xsoct cnncka | O(NULL) | WHdopmaums |
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JIeNIeTCsl afpec 3TOro 3JIEMEHTa: HYXKHO “Io0exaTh’ 10 XBOCTA, 3allOMHHMB IPEIBAPUTEIHLHO
azpec mpeapiaymiero sneMenTa (PPreviemp), a 3aTeM BBIMOTHUTH ONEPAIUIO yaaaeHus (M3Me-
HUTb aJpec XBOCTA CIHMCKA U OOHYJIUB a/IpeC Y HalAICHHOTO MPEANOCIETHETO HIEMEHTA).

// YnaneHue c xBocTa crnucka
printf ("Conep>xxuMoe cnmcka Ao yaaneHus ¢ xBocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

ListElem * pPrevT = MY_List.Head.pNext;
// ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbIN yKazaTenb Ans umMkna
ListElem * pPrevTemp = MY_List.Head.pNext; // BpeMeHHbIl YyKazaTenb

npeablayLiero sanemMeHTa

+

if ( pPrevT != NULL ) // nemeHTbI B CrIUCKe eCTb

while ( pPrevT != NULL)
{
pPrevTemp = pPrevT; // 3anomMvHaHve npeabiayLLero anemMeHTa
pPrevT = pPrevT ->pNext ; // HaBuraums
if (pPrevT->pNext == NULL ) break;
b
// YnaneHue nocnegHero anemMeHTa
MY_List.Tail.pNext = pPrevTemp;
pPrevTemp->pNext = NULL;
MY_List. Count--;
// TleyaTb M3MEHEHHOrO CrMcKa Crmncka
printf ("Copep>xMmoe cnucka rnocne yganexust ¢ xsocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

Pesynbprar BEIBOAA:
Co,uepxcmaoe CIMCKa nO0O ygmaJieHusi C XBoCTa:
[lewaTe cHomMcka SJIEMEHTOB:

QynemMeHT = 1
SneMeHnT = 2
SnemMeHT = 3
SnemenT = 10

ComepxmuMoOe CHMCKa [OCJIe YHaJIeHMsI C XBOCTa:
[levaTer COMCKa 3JIEMEHTOB:

SnemMenT =1
SnemeHT = 2
SneMeHnT = 3

ans

IIpumeuanue 1: PaccMoTpeHbl OCHOBHBIE ONEepalluy 100aBICHUS U yAICHUS SJIEMEHTOB
B/W3 cruckoB. K coxalleHHn0, OHU B TAKOM BHUJIC TIPUMEHUMBI TOJIBKO ISl YACTHBIX CIIyYaeB, TaK
KaK OOBIYHO TEKYIIlee COCTOSIHUE CIHCKA 3apaHee HEM3BECTHO. B OKOoHYAaTeNsHOM BUJE MPH J0-
0aBJIeHUU W yJaJCHUU HEOOXOJAMMO YYHUTHIBATH CIEAYIONINE (PAKTOPBI: TEKYIIEE COCTOSHHE
cnucka (IMycT Ju OH?), KaKUM OH OyJIeT MOcCie BBITIOTHEHUS OMNEpalud, Kak Hy)KHO YCTaHOBUTH
OCHOBHBIE TIOJISI CTPYKTYPHI CIIHCKA MTOCIIE 3aBEPIICHUs onepalui. B pa3nene npuMepoB JaHHBIX
MY npexacrasnensl GyHKIUU 0ojiee YHUBEPCATIBHOTO XapaKTepa s BHIIOTHEHUS dTUX Omepa-

U,

9.16. O4HCTKA CTATHYECKOI0 CIIMCKA

HJ'ISI OYMCTKHU CTAaTHYCCKOI'O CITMCKA, BCC DJICMCHTBI KOTOPOTO SABJIAIOTCA TAKXKE CTaTUYC-
CKHMMHU (OHI/IcaHLI B nporpaMMe) AOCTATOYHO YCTAHOBHUTL YKA3aTCJIM I'OJIOBBI U XBOCTA B HYIJIb,
IIpH IMMOCTPOCHUU CITMCKA C IMOJIAMHA B BUAC DJICMCHTOB CITUCKA:

struct List {
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ListElem Head; // lonosa cnuncka
ListElem Tail; // XBocT cnuncka
int Count; // CyeTunKk 31eMEHTOB

o

MY_List.Head.pNext = NULL;
MY_List.Tail.pNext = NULL;
Ecnu ciucok opraHu3oBaH Mo-IpyroMy, Jis TOJOBBI U XBOCTA UCIOJIB3YIOTCS YKa3aTeau
Ha DJIEMEHTHI CITUCKA, TO OYMCTKA CIIUCKA Oy/IeT BHITISACTh NHAYE:
struct PList {
ListElem * pHead; // Nonosa cniucka
ListElem * pTail; // XBocT cnvcka
int Count; // CueTumk 31eMeHTOB

}

MY_List. pHead = NULL;
MY_List. pTail = NULL;

Ipumeuyanue 2: B 5ToM citydae 3HAYUTEIHHO TIOMEHSIFOTCS TaKKe MHOTHE IEHCTBHS [T
BBIINIOJIHEHHS ONEPAali HAJl CIIMCKAMM PAacCMOTPEHHBIEC BhIIE. [IpUMEpBI TaKUX CHUCKOB MBI
pPaccMOTpPUM HMIKE Ha OCHOBE JIBYHAIIPABJIEHHBIX CIIUCKOB (CM. HMKE B 3TOH IJIaBe.).

9.17. IlpocTasi py4yHas padoTa ¢ TMHAMHYECKHM CIIHUCKOM
[lepen xaxabiM pparMeHTOM IMPOrpaMMBbI JaHO MOSICHEHHUE CYTH JedcTBui. [[ns paboTs
HCIOJIB3YIOTCS: CTPYKTypa OJHOHampaBiaeHHOro crucka (List) u smementa crimcka(ListElem).
Jlnst paboThl ucmons3yercst oubnorexa (<malloc.h>). KpacHbiM 11BeTOM BbIZIEICHBI ONEpaIin
HaBUTAIIMH 110 CITUCKY U OTepanus paboThl CO CIIMCKIIM.
Co3panne JMHAMHUYECKOI0 CIIMCKA.
// OMHaMUUYeCcKnin CNMCOK - MoKa TOMbKO pyyHasi paboTa
////Co3paHne AMHaMUYECKOro Crmcka
List * pList = (List *) malloc ( sizeof(List));
// HauyanbHas vHuumanmusaums cnmcka
pList->Count = 0;
pList->Head.pNext = NULL;
pList->Tail.pNext = NULL;
Co3z/1aHue 3JeMEHTOB CITMCKA M CBA3BIBAHUE CIMCKA (TPU DJIEMEHTA):
////Co3naHne n nobasneHne 371eMEHTOB
ListElem *pDETemp;
/[1=1
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->pNext = NULL;
pDETemp->ListVal = 1 ;
pList->Count = 1;
pList->Head.pNext = pDETemp; // [106aBuTb nepBbiit
pList->Tail.pNext = pDETemp;
// 2 - B ronosy
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->ListVal = 2 ;
pDETemp->pNext = pList->Head.pNext;// JobaBuTb BTOpPOI B ronoBy
pList->Head.pNext = pDETemp;
// 3 - 1 B XBOCT
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval = 3 ;
pDETemp->pNext = NULL ;
pList->Tail.pNext->pNext = pDETemp;
pList->Tail.pNext = pDETemp;// [ob6aBuTb TPETUIA B XBOCT
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////MeyaTtb cnucka
PrintElemList ( *(pList->Head.pNext) );
YaaneHue 49 ToJ0Bbl CIIHCKA:
////YnaneHune c ronosbl
pDETemp = pList->Head.pNext ; // 3anoMHMM Ang OUUCTKM NaMsATU
pList->Head.pNext = pList->Head.pNext->pNext;
free( pDETemp ); // OunctuTb NamsaTb
YaaneHue ¢ XBOCTa CIIMCKa:
////Ynanenuns c xBocTta
pDETemp = pList->Tail.pNext ; // 3anOMHUM ANS OUNCTKM NaMATH
// MNownck NpegnocnegHero Ans yKopo4yeHus cnmcka
ListElem * pFind = pList->Head.pNext ;
while( pFind != NULL)
{
if ( pFind ->pNext->pNext == NULL) break;
pFind = pFind->pNext;
¥
pFind->pNext = NULL; // YKOpOTUTb CNn1COK
free( pDETemp ); // OunctuTb NamsaTb
/l
printf ("MeyaTb Nocne yaaneHus C ronosbl 1 xBocta: \n");
PrintElemList ( *(pList->Head.pNext) );
1Iuka 3aHECEHU IMHAMHUYECKHX YJIEMEHTOB B CIIHCOK:
// Unkn gMHammyeckoro 3anosiHeHust cnmcka B ronosy (5 anemMeHToB)
for(inti=0; i<3 ;i++)
{
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval =i + 10;
pDETemp->pNext = pList->Head.pNext;// Jo6aBuTb TeKyLLNIA 3N1EMEHT B rOSIOBY
pList->Head.pNext = pDETemp;
¥
Ileuath cycka B ITUKJIC:
// NeyaTb crvcka
pDETemp = pList->Head.pNext;
printf ("MevaTb cnucka nocne auHamuyeckoro aobasneHus: \n");
while( pDETemp != NULL)

printf ("2nemeHT cnucka: - %d \n" , pDETemp->Listval );
pDETemp = pDETemp->pNext; // HaBuraums
¥
OuncTKa TUHAMHMYECKOrO CIHMCKA (B IIMKIE yaajaseM BCE DJEMEHTHL — PTemp, a 3aTteMm
CTPYKTYpY cnmcka pList, co31aHHOro 1MHAMUYECKH BBILIE )
////OuncTtka gnHaMmmMyeckoro cnucka (C rosfioBbI?)
pDETemp = pList->Head.pNext;

k=1;
while( pDETemp != NULL)
{

ListElem * pTemp = pDETemp;

pDETemp = pDETemp->pNext; // HaBuraums
free (pTemp);

+

free (pList);

P a6OT bl ITPOT'paAMMBI JJII AMHAMHNYCCKHUX CIIMCKOB.:
[lewaTp CIMCKa 3JIEMEHTOBRB :

SnemeHT = 2

SyneMeHT 1

SJy1eMeHT 3
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[levaTe HOOCJIe yHaJIeHUs C TOJIOBH M XBOCTA:
llevaTe CHOMCKA BJIEMEHTOB :

SnemMenT =1

[leuaTr CHOMCKa [OCJEe OMHAMUYECKOI'O NOOaBJIEHMS:
3neMeHT cmmcka: - 12

SneMeHT cmmucka: - 11

SneMeHT cmmcka: - 10

SneMeHT comucka: - 1

Ilocne ynaneHus ¢ rojloBel MU XBOCTa B HAIIEM CIIMCKE OCTAETCA TOJIBKO OJMH DIIEMEHT.
[Ipu noGaBneHUH B rojIOBY B LIMKJIE TPEX 3JEMEHTOB, OOIIEE YUCIIO JIEMEHTOB YBEITUUMUBACTCS
J10 YETBIPEX.

9.18. IIpocTas pyuyHasi pa6ora ¢ IBYHANPABJIEHHbIM CIICKOM
Ha pucynke nmokaxem, 4TO JOKHO HMPOUCXOAUTH MPH J100ABJIECHUU 3JIEMEHTA B TOJIOBY
JUI IByHAIIPABICHHOTO cnucka. /s Ipyrux onepauuii puCyHKH B 3TOM pasJiesie MPUBOAUTH HE
Oynem. MIx MO>KHO OCTPOUTH 10 aHaJIOTHU. B TekcTe onepanuu q00aBieHUs U yAaJIeHUs Bble-
JICHBI KPACHBIM I[BETOM.

[Job6asneHne B Ha4yano cnucka (B rosioBy)

My_DList.pHead
| Tonosacnucka |

(0

N
Anpec |/Apfec [MHdpopm. |

(1
| Agpec | 0 [MHbopm. /] | Ampec | Ampec [WHdopwm. |
A
(1
(i m
[ Agpec | A.U,Apec [MHdbopm. |
My_DList.pTail

A 4
| Xsoctrcnmcka | 0 | Aapec [UHdopwm. |

Onucanye JBYHANPABASHHOTO CIMCKA M €T0 DJICMCHTOB:
// CTpyKTypa AaHHbIX A1 AEMOHCTpaLnm
struct Student {
char Name[20];
int Num;
float Oklad;

&
// CTpyKTypa anieMeHTa ABYyHanpaBJeHHOro Cnucka Ans AEMOHCTpaLmm
struct DElem {
DElem * pNext;
DElem * pPrev;
Student * pSTud;
o
// CTpyKTypa ABYHanpaBiEHHOrO CrncKa ANsi AEMOHCTpaLMK
struct DoubleList {
DElem * pHead; // l'onoBa cnucka - ykasaTtesb
DElem * pTail; // XBocT cnucka - ykasaTtenb
int Count; // Yncno anemeHTOB
¥

Nanmmanusaums v 3anonHenue crmcka (DoubleLlist) ctatnueckuMu 3i1eMEHTaMH CIIUC-

ka (DElem):

// Cnucok
DoubleList My_DList;
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// hnumanusaums AByHanpaBAeHHOro Crvcka
My_DList.Count = 0;
My_DList.pHead = NULL;
My_DList.pTail = NULL;
// TlepBbIi1 31EMEHT ABYHaMNpPaBIEHHOrO CrncKa
DElem D1 = { NULL , NULL , NULL};
D1.pSTud = (Student *) malloc ( sizeof(Student));
D1.pSTud->Num = 1;
D1.pSTud->Oklad = 10.0f;
strcpy( D1.pSTud->Name,"lNeTpos");
// BTOpOW a/1€MEHT ABYHaMNpaB/IEHHOro Crmcka
DElem D2 = { NULL , NULL , NULL};
D2.pSTud = (Student *) malloc ( sizeof(Student));
D2.pSTud->Num = 2;
D2.pSTud->Oklad = 20.0f;
strcpy( D2.pSTud->Name,"Cuaopos");
// TPETWIN 3NEMEHT ABYHaMNpPaB/IEHHOro CMcKa
DElem D3 = { NULL , NULL , NULL};
D3.pSTud = (Student *) malloc ( sizeof(Student));
D3.pSTud->Num = 3;
D3.pSTud->Oklad = 30.0f;
strcpy( D3.pSTud->Name,"/iBaHoB");
// OobaBneHne B CNUCOK Tpex
My_DList.pHead = &D1;
My_DlList.pTail = &D3;
// Npsimasa agpecaums
D1.pNext = &D2; // Tekywuii (NepBbIN) CCbIAETCA Ha Crieayowmin (BTOpon) ...
D2.pNext = &D3;
D3.pNext = NULL;
//ObpaTHas agpecaums
D1.pPrev = NULL;
D2.pPrev = &D1;
D3.pPrev = &D2; // MNocneaHuin cCbiNaeTcs Ha NPeAnocieaHni ...
My_DList.Count = 3;
PacnieuaTka criMcka B IIMKJIE B 00OPaTHOM MOPSAKE JUIS PUMEpa:
// MeyaTb cnucka B obpaTHOM nopsiake Ans npuMepa
printf ("MeyaTb AByHanpaBneHHOrO Cnucka B 0bpaTHOM nopsake: \n");
DElem * pWorkDE = My_DList.pTail ;
while ( pWorkDE !'= NULL)

printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pPrev; // HaBuraums B obpaTHOM nopsiake
7
JloOaBieHue B rOJI0BY B IBYHAIIPABICHHOM CIIHCKE:
// HoBbII aneMeHT ans nobaBnieHusi B rofoBy
DElem DHEAD = { NULL , NULL , NULL};
DHEAD.pSTud = (Student *) malloc ( sizeof(Student));
DHEAD.pSTud->Num = 5;
DHEAD.pSTud->Oklad = 50.0f;
strcpy( DHEAD.pSTud->Name,"r'OJIOBA");
// OobaBneHune B ronosy (CM. PUCYHOK)
DHEAD.pNext = My_DList.pHead;
DHEAD.pPrev = NULL;
My_DList.pHead->pPrev = &DHEAD;
My_DList.pHead = &DHEAD;
My_DList.Count++;
JloGaBiieHHe B XBOCT B JIBYHAIIPABJIECHHOM CIHCKE:




93
2017 rox 1 xypc 3-it cemectp bonbiakos C.A.

OIl TYUMI],
// HoBbIli aneMeHT Ang nobaBneHns B XBOCT
DElem DTAIL = { NULL , NULL , NULL};
DTAIL.pSTud = (Student *) malloc ( sizeof(Student));
DTAIL.pSTud->Num = 10;
DTAIL.pSTud->0Oklad = 100.0f;
strcpy( DTAIL.pSTud->Name,"XBOCT");
//[lobaBneHne B XBOCT
DTAIL.pNext = NULL;
DTAIL.pPrev = My_DList.pTail;
My_DList.pTail->pNext = &DTAIL;
My_DList.pTail = &DTAIL;
My_DList.Count++;
PacneuaTka cycka B IIUKJIC B IPSIMOM IOPSIKE:
// Pacneyatka
printf ("\nlNeyaTb ABYHaNpaBAEeHHOro cnncka nocne fobasneHns B ronosy 1 XBocT: \n");
pWorkDE = My_DList.pHead ;
while ( pWorkDE !'= NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pNext; // HaBuraums
¥
VY aanenue 13 TOJ0BEI B IBYHAIPAaBICHHOM CIIMCKE:
// YaaneHve u3 ronossl
My_DList.pHead =My_DList.pHead->pNext;
My_DList.pHead->pPrev = NULL;
My_DList.Count--;
YaaneHue U3 XBOCTa B JIBYHAIPABICHHOM CIIMCKE:
// YoaneHue 3 xBocTa
My_DList.pTail = My_DList.pTail->pPrev;
My_DList.pTail ->pNext = NULL;
My_DList.Count--;
PacneyaTka cnycka B IIUKJIE B IPSIMOM IMOPSAKE:
// PacneyaTka
printf ("\nlNeyaTb AByHanpaBIeHHOro Cnmcka nocse yaaneHus U3 ronosbl U xBocTa: \n'");
pWorkDE = My_DList.pHead ;
while ( pWorkDE !'= NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pNext;
¥
OuncTKa CIIMCKA ABYHANPABICHHOIO CTATUYCCKOI'O CIIMCKA
// Oumncrtka cnucka
My_DList.pHead= NULL;
My_DList.pTail= NULL;
My_DList.Count = 0;
PesynbTaThl paboThl (hparMeHTa IpOorpaMMbI C JIBYHAIPABICHHBIM CIIUCKOM:
levaTe AByHaANpPaBJIEHHOT'O CIMCKa B OOpPaTHOM IOPAKEe:
dam -> MBaHOB Kypc -> 3 Oxnam -> 30.000000
®am -> CupopoB Kypc -> 2 Oxmanm -> 20.000000
®am -> llerpoe Kypc -> 1 Oxmanm -> 10.000000

llevaTe AByHaNpPaBJIEHHOT'O CIMCKAa IOCje HNo6GaBJIeHMsT B I'OJIOBY M XBOCT:
dam -> T'OJIOBA Kypc -> 5 Oxmanm -> 50.000000
®am -> llerpoeB Kypc -> 1 Oxmanm -> 10.000000
dam -> CupgopoB Kypc -> 2 Oxnam -> 20.000000
®am -> MBamoB Kypc -> 3 Oxmanm -> 30.000000
dam -> XBOCT Kypc -> 10 Oxnanm -> 100.000000
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llevaTe OBYHaNpaBJIEHHOT'O CHMCKAa I[OCJe yHaJleHMsI M3 T'OJIOBE M XBOCTA:
®am -> IlerpoeB Kypc -> 1 Oxmanm -> 10.000000
éam -> Cugopor Kypc -> 2 Okyam -> 20.000000
®am -> MBamoeB Kypc -> 3 Oxmanm -> 30.000000
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10. Tpe6oBaHus Kk KINP/O3 n BapuaHThbI

10.1. Mean KJIP/I3 (JIP Nel10 )

KommiekcHas mabopatopHas padota/Jlomamnuee 3ananue (KJIP/[3) Ne 10 BrimonHsieTcs
JUTSL TIOJTyY€HHsI HABBIKOB COBMECTHOT'O HCIOJB30BAHUS 3HAHUN MO OTAEIBHBIM IpHUeMaM Ipo-
IpPaMMHUPOBAHUS, U3y4aeMbIM B Kypc€ OCHOBBI IIPOIpPaMMHPOBAHUS, IOCJIE BBIOJHEHUS KOM-
TUIEKCa OTIENIbHBIX Ja00paTOPHBIX PadOT AUCHUIUIMHBI “OCHOBBI POrPAMMUPOBAHMA .

B npeapiaymux pabotax CTYACHTBI H3Y4alOT CJIEAYIOIINE TEMbI: ONIEPATOPBbl, CTPYKTYPHI,
yKas3aTelu, CTPOKH, (haiiipl, MAaCCUBBI, alTOPUTMBI U CIHCKH. CTyIEHTHI CO3/1at0T (ailyi CBOMX
CTPYKTYpPHBIX NE€PEMEHHBIX (Ha0Op 3amuceil) U KOMIUIEKC CHelManbHbIX (GYHKIMH-onepanui
Ui paboThl ¢ ATUM (haiiloM M 3TUMH 3amucsiMu. [IpemycMaTpuBalOTCs BaKHBIE ONEpaIMU C
¢aiuiom: 3anuch (aiina, ero pacneyaTku, €ro COpTUPOBKH, JOCTyIA K 3amucsaM B (aiiie, uzme-
HEHUE 3alucel, MOUCK 3aluced U Mepe3anuch ero B MaccuB 3anuceil u oOpaTHo. PaKTUUECKH,
Ha ypoBHe (paiiIoB, CTYIEHTHI OCBAaUBAIOT PaboTy ¢ MpooOpazoM OAHOTAOIMYHON 0a30i1 TaHHBIX
(BM1), uto B manpHeiIeM NOMOXET OoJiee IIyOOKO MOHATHh (YHKIIMOHUPOBAHUE CIIOKHBIX CH-
cTeM yrpasieHus 60azamu 1 6ankamu ganHbIX (CYB/).

10.2. TpeGoBanus k 3agannio Ha JIP Nel(

Jannoe omucanue JIP u 3amanue Ha JIP MOXeT ObITh BBINOJHEHO Ha TPEX YPOBHAX
CJIO’)KHOCTH, B 3aBHCIMOCTH OT BbIOOpA CTYy/JI€HTA:

- 0a30Bblil ypOBeHb (YPOBeHb A),

- IPOABMHYTHIN YPpOBeHb (YPOBeHb B),

- YPOBEHDb JIs CHJILHBIX CTY1eHTOB (YypoBeHb C).

[TyHKTBI 3a1aHUS BBIZIEICHBI IIBETOM, COOTBETCTBYIOIIUM BEIOpAaHHOMY ypOBHIO. B nais-
HeHIeM, KOHKpETH3upyto TpedoBanus Ha JIP, Mbl Oyaem HCToONb30BaTh AT IBETA JJIsl MPUBS3KU
K OJTHOMY U3 ypoBHe# 3amanus. [Ipore - mBeT MyHKTa 3aaHus ONPENEIIsieT €r0 YPOBEHb CIIOXK-
HOCTH. CTYJIEHT MOXKET M YaCTUYHO MCIOJIb30BaTh MYHKTHI 3aJaHUS U3 Pa3HbIX YPOBHEH, OJTHAKO
0a30Bblil yPOBEHB SIBIIICTCS 00sS3aTEIILHBIM.

Ipumeuanue 1. Jlanayro naboparopuyro padoty (Ne 10) Mbl Oymem Takke UMEHOBATh
KOMIUTeKCHOM nabopaTopHoit padoroi (KJIP) nmubo momamaum 3amanuem (/[3), Tak kak B OT-
JIENBHBIX YYeOHBIX MJIaHAX HA CEMECTP MHOTJA MOSBIISICTCS Takas Mo3umus. B o01eM Bo3MOXeH
1 KoMOuHUpoBaHHbIN BapuaHT KJIP//13.

10.3. Oco6enHocTH ONMMCAHUST pa3iesieHus1 3a1aHuii o ypoBHsam JIP Nel(

Omnucanne maroB BeimosHeHuss KJIP u TpeGoBanmii k Held HAMEPEHHO TMpeJjiaraeTcs B
IBYX BapuaHTax: BapuaHT (Nel), B KOTOpOM HpuMepsl pacnoJiararoTcsl OTAEIbHO OT TEKCTAa U
BapuaHT (Ne2), B KOTOPOM MpPHUMEPHI U PELICHHs] BCTABICHBI B TEKCT METOJUYECKUX YKa3aHUU.
Ha caiite 11 paboThl cTyaeHTaM JAOCTYIHBI 00a BapuaHTa. ECliu CTyIeHT CTpEeMUTCS U CIIOCO-
OCH MOJYYUTh MaKCUMAJbHBII YPOBEHb 3HAHUMN (Jaxe Oosiee ueM M0 IUIaHy) OH JOJIKEH MOIpPo-
00BaTh HMCIIOJIF30BATh IEPBBIA BapUaHT METOAWYECKHX YKa3aHWH M 00pamathCsi K MOJCKa3KaM
BO BTOPOM BapHaHTE TOJBKO B KpaitHeM ciydae. Eciu cTyneHTy moka TpyJHO CaMOCTOSITENBHO
BBINOJIHUTH KaKON-TO KOHKPETHBIN IlIar 3aJaHusl, TO OH MOXKET MCIIOJIb30BaTh MOJACKA3Ky (M3BU-
HUTE, IIIaprajkKy) ¥ Ha OCHOBE €e c/IeNlaTh COOCTBEHHOE 3aaHHe.

10.4. ®yHKIUM U CTPYKTYPHI B IOMAIIIHEM 3aJaHUHU
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Kak Obut0 OTMEYEeHO BbIIIE, CTYAEHTHI B paMkax JIP pa3pabaThiBaioT MpOrpaMMHbBIN
KOMIUJIEKC, OCHOBAHHBIN Ha (DailJIOBON cuCTeME, HILTIOCTPUPYIONIN OCHOBHBIC OTIEpaIiiu pado-
Thl ¢ 6a3amu gaHHbIX (BJ]). IIporpaMMHBIN KOMIUIEKC COCTOMT M3: HAOOpa cHenuaibHbIX QYHK-
i (paktuueckn OMOMMOTEKH), U (HPArMEHTOB MPOrpamM, IS IEMOHCTpAIMd pabOThl ATHUX
¢ynkuunii. Hanpumep, 10kHBI OBITH pa3paOoTanbl QYHKIUM 3amoJHeHHs (aiia 3armucsimMu, ero
pacneydaTky, U3MeHeHus 3anuceil u npyrue. Kpome 3Toro, B riiaBHOM MOJyjie MOTYT OBITh pea-
JM30BaHbl HEKOTOPbIE IEUCTBUS C Qaiiiom 6e3 opopmieHus GyHKIMHA (B KaX10M MYHKTE 3a/a-
HUW yKa3bIBaeTCs, KOrjJa HY)KHO co3aaBaTh (pyHkiuio). Pabora ¢ ¢aiimaMu OCHOBBIBaeTCS Ha
CHENHATbHON CTPYKTYpE JAHHBIX, KOTOPYIO CTYIEHT CaMOCTOSATENBHO pa3pabaThiBaeT B Mpe-
JIO)KEHHOU MpeAMETHOI o0nactu (cM. BapHaHThI 3a1aHusi). CTpyKTypa JaHHBIX JOJKHA UMETh
OCMBICJTICHHBIE TIOJISI U MIPEACTABIATH eANHOE 1ienoe. Hanpumep, Ans onmMcaHus CTyAEHTa MOX-
HO BBIIETUTH NOJIS: PaMHUIIUS CTY/IeHTa, KypC CTYACHTa, pa3Mep CTUIEHAUU U T.11. YacTh Ha3Ba-
HUH T0JIeH MpeaokKeHbI B BapHaHTe (CM. HHXKE), XOTS M0 COTJIACOBAHUIO C MPENoiaBaTesieM X
MO>KHO 3aMEeHHUTh. Hen3MEeHHBIM JIOJKHO OCTaBaThCS TOJIBKO COJIEpKaTeIbHOE Ha3BaHUE CTPYK-
TYpHI IaHHBIX (CTYACHT, KHUTa H T.JI.).

10.5. BapuanTsl s BoinojHeHus JIP

BapuanThl /151 BEIIOJHEHHS Pa0OTHI CTYICHTaMU MPEACTABICHBI B TAOJIMIIE, B JTOIOJHE-
HUE K TPEM yKa3aHHBIM TIOJSM B CTPYKTYPE CTYACHT JIOJDKEH JO0aBUTH €Iie J00be ABA J10-
MOJHHUTEJbHBIX II0JIsI, KOTOPBIC OH NMPHJIYMaeT caM. DTH TOJIA JIOJDKHBI UMETh CMBIC UMETh
CMBICT JUIsl COOCTBEHHOTO TIpoeKkTa. Hanmpumep, Ak CTPYKTYpPBI THIIA CTYICHT MOXHO JI00aBUTH
OJISL: KypC OOYYEHMsI, TOJT OCTYIJICHUS, TIPOIICHT MOCEIIECHUS 3aHATHN U T.1.

B tabnuiie pacronokeHHON HIbKE TPUBEICHBI OCHOBHBIC HAa3BAHUSI CTPYKTYPHBIX TIepe-
MEHHBIX U 00513aTSIILHBIX MOJICH 10 BapHAHTaM.

IloJis1 CTPYKTYPBI H UX THII I[pumeuyanue
Crpykrypa (ums
CTPYKTYphI IIpH- Mone-umsa-Tun Moae-umsi-Tun | [one-umsa-Tun | (MHTErpajbH.
Bap. IYMATH CaMOMY) XapakTepu-
CTHKA)
1. | Kadenpa Haszsanue (Name) | Hucno cryaen- | HYucnmo mpeno- | Cpeanee Yucino
—char(] toB (CountS) - | naBareneii CTYJEHTOB  Ha
int (CountP) -int | xkadenpe
2.| Kuaura Haszsanue (Name) | Asrop (Avtor) | Hucno crpanun | Cpeanee Yucio
—char(] —char(] (nCountS) - int | crpanuiy
3.| daiin Nwms (aiina | Jlata cosmanus | Pasmep daitma | Cpegauit Pas-
(NameFile) — | (DateFile)— (SizeFile) -int | mep daiina
char(] char(]
4.| ABTOMOOWIB Mapka aBromoOu- | CTOMMOCTB MomHocCTE Cpennsst Mor-
TSI (Marka)— | (Cost) - double | (Kraft) - float | HocTh
char(]
5.| Komnerorep Bnaneneun(Fam) — | Pasmep OITl | Oobem  HDD | Cpennuit  O0b-
char(] (SizeMem) - int | (SizeHDD) - |em
int
6.| I'pynma Wnpexc rpynnsl | Uucno crynes- | Cpennsst ouel- | CpenHee
(Name) —charf] toB (CountS) - | ka B rpymme B | YHCIO CTY/ACH-
int % -(AvExam) - | ToB B rpymie
float
7.| Yenosek @®amunus (Fam) — | TTon  (Pol) - | Bospact (Age) - | Cpenuauii  Bos-
charf] char int pact
8.| Cremmax Hassanue (Namt) | Martepuan Uucno  monok | CpenHee YuCIIO
—charf] (Mat) - char (nPol) - int OJIOK
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Crpykrypa (ums Ioast CTPYKTYpPBI M UX THI Ipumeyanue
Iose-ums-Tun Mone-umsa-tun | [one-ums-Tun | (MHTErpajibH.
CTPYKTYPbI NpH-
Bap. MaTh camMomy) XapaxkTepu-
o y CTHKA)
9. lom VYmuna (Fam) - | Yucmo ostaxeidt | Homep — moma | CpenHee 9mciio
char(] (nStage) - int (Numb)- char[] | sraxeii

Bapuant npezacrasineHHsli B ipuMepe BoinonHeHus JIP Ne 10

CryaeHr Nms Howmep Cru- 3ananue
(Student) (Name) - | (Num) - int HEHAMS MOET0 MpumMepa

char[20] (Oklad)-double

IIpumeuanue 2: Homep BapuaHTa CTy/€HTa YTOUHSIETCS M0 XKypHany rpynisl. [Ipu xe-
JJAHUU CTYAEHT MOKET INpPEUIOKUTh CBOM BAPUAHT TEMbl CTPYKTYPHOH NEPEMEHHOM, HO NpHU
3TOM OH JIOJIKEH COTJIACOBATH €ro € MPENOIaBaTeIIEM.

10.6. ITopsinok BbINOTHEeHUsI padoThl (YpoBeHb A u B)

1. Co3naTh KOHCOJIBHBIN MPOEKT (TaBHAs MPOrpaMMa, BCIIOMOTaTENbHbBIN MOJYb IS
(GYHKUUI 1 3ar0JIOBOYHBIH (aiiil AJsl CTPYKTYP/KOHCTAHT)

2. Onucartpb CBOIO CTPYKTYpPY, IPUAYMaB e¢ Ha3BaHWe. TUIBI U HAa3BaHUS IOJICH B3AThH
13 Ta0auIbl BapuaHTOB (CcM. HMXKe). Bce naHHble cTpyKTypbl ctatuueckue. /lononHute omnuca-
HHE CTPYKTYPHI ABYMS HOJISIMH, IPUAYMaB MX MO cMbICTy. ONMUCaHue CTPYKTYPHI BHIOJHHUTH B
3aroJIOBOYHOM (haiisie mpoekra (<ums npoekTa>.h).

3. OnucaTh ¥ 3aN0JHATH OJHY CBOIO MPOCTYIO CTPYKTYPHYIO TIEPEMEHHYIO C IIOMOIIBIO
UHUIHAIN3AIUY TIPU €€ OTIHCAHUU.

4. Onucathb U 3aM0JHUTH €IIe OJIHY CBOIO CTPYKTYpPHYIO NEPEMEHHYIO BPYUHYIO (C IO-
MOIIIBIO ONEPaTOPOB MPHUCBAWBAHUS — YUCIIOBBIE TaHHBIE U (PYHKIIUN KOMMPOBAHUS — CTPOYHBIE
naHHbIe). PacriedyaTaTs 3HaYCHUS €€ MOJIeH IBYX CTPYKTYPHBIX epeMeHHbIX (PyHkiwms - printf).

5. Pa3paboTarh (pyHKIHMIO pacrieyaTKH OJHOW JaHHOW CTPYKTYPHOI NepeMeHHOH, nepe-
J1aBasi B KA4eCTBE ITapaMeTpa €€ aJIpec, U IPOBEPUTH €€ HA ONKMCAHHBIX paHEE CTPYKTYPHBIX Ile-
PEMEHHBIX.

6. Co3xaTh AMHAMHYECKYIO CTPYKTYpHyIO (¢dyHkius — malloc, Oubamoreka -
<malloc.h>) 3amonHuTH e AMHAMUYECKH U pacleyaTtaTh 3HAUCHHUE Yepe3 yKa3aTellb U ¢ TOMO-

B0 CHGHH&HLHOﬁ (byHKHHH IIe4yaTu. y,[[aJ'II/ITb CO3TaHHYIO TUHAMHWYCCKYIO IICPEMCHHYIO.

7. Onucarb U IPOMHULMAIN3UPOBATH MACCUB CTPYKTYPHBIX TIEPEMEHHBIX HE MeHee 4-X.
Pacniedarath 3TOT MacCuB ¢ TOMOIIBIO (DYHKITUH T1.5.

8. Pa3zpaborarh (QYHKIMIO pacrieyaTKi MAacCHBA C 3alUCSIMH CTPYKTYPHBIX IEPEMEH-

HBIX.

dopMalibHBIC TTapaMeTPhl ATON (PYHKIIMH: YKa3aTelh Ha MAaCCUB CTPYKTYPHBIX NIEPEMEH-
HBIX M ero pasmep. Mcrnosb30BaTh CBOKO (PYHKIIMIO TIEYATH OJHOW CTPYKTYPHOM NEPEMEHHOM.
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[IpoBeputh paboTy 31O HyHKIHH.

9. Co3nath UK 15 3aTI0JIHEHHUS HOBOTO JUHAMUYECKOI0 MAaCcCHBA 3aMKCEH MOJISIMU CO
CIyYalHBIMHM 3HAYCHUSIMU TTapaMeTpoB (pa3mMep MaccuBa 5-6 snemeHToB). [IpenycmoTpeTs ciy-
YaifHOE 3aI0JHEHUE OJTHOTO YMCIOBOrO 3HA4YCHHUs (MCMOJIBb30BaTh GyHKIMIO - rand) u omHOro
CHUMBOJIBHOTO 3HAYEHHUS ¢ HOMEPOM (MCIOIb30BaTh GyHkuuu: rand u atoi BMecte ¢ QyHKIHUIMU
KOMMPOBaHUS/CIUSHUS TEKCTOB - Strcat, strcpy). PacneuataTh co3/1aHHBI MacCUB B OTAETHHOM
LHUKJIE.

10. IpuaymaTh Ha3BaHUE JBOMYHOMY (hailmy JJIsl BBIMTOJTHEHUS 3aJaHus (B HAIIEM TPH-
mepe -"BDStud.bin", vanpumep "BDBook.bin" — nxnst kaur ).

11. Co3paTh UMK IS 3amoyiHeHus daiia 3anmucsamu (3amuch B ¢ailn) ¢ pa3HbIMH 3HA-
YEHUSIMH YUCJIOBBIX TMAPAMETPOB M3MEHSAEMBIX B IIUKJIE (HOMEDP B JKypHAaJEe TPYIIIBI) WA OCHO-
BAHHBIX HA HAYAJIbHOM MHUIIMATN3AIIMA CBOETO MacCUBa CTPYKTYP.

11. Co3aaTh LMK YTEHUS M pacnedyaTKu c(OPMHUPOBAHHOTO JIBOMYHOTO (haiina. /lanHbie
u3 (haiina BBECTH B CTAaTMUECKHH MacCHB CTPYKTYD, 33J1aB €r0 MaKCUMaJIbHBIH pa3Mep paBHbIM
100.

11. Co3paTh WK 18 3anoaHEHMs (paiia 3amuceil MoIsIMHA CO CIYYalHBIMU 3HAYCHUSI-
MU mapameTpoB. [IpegycMoTpeTh ciaydyaiiHOE 3alOJIHEHHWE OJHOTO YHCIIOBOTO 3HAauYeHUs (uc-
10JIb30BaTh (PYHKIMIO - rand) U OJTHOTO CUMBOJIBHOT'O 3HaY€HUs (MCIOJB30BaTh PyHKIMHU: rand
u atoi BMecTe ¢ ¢ (YHKIMSIMU KOMUPOBAHUS/CIUSHUS TEKCTOB - strcat, strcpy). PacneuataTs co-
3IaHHBIN (DA B IUKIIE 3aTIOJTHEHUS.

12. Pa3padoraTh (PyHKIMIO 3aTIOJHEHUS AMHAMUYECKOTO MAaCCHBA CTPYKTYPHBIX Tepe-
MEHHBIX Ha OCHOBE JABOMYHOrO (ailia ¢ 3amucsiMu CTPYKTYpHBIX nepeMeHHbIX. [IpoBeputs ee
paboty. MaccuB pacrieyarath ceruagabHON QyHKIMEH (CM. BbIIIE).

13. Pa3zpaborath pYHKINIO 3a1I0JHCHUS TBOMYHOTO (haiijia Ha OCHOBE MaccuBa CTPYK-
TYPHBIX MEPEMEHHBIX (ONMUCAHHBIX M MPOMHULMAIN3UPOBAHHBIX BhINIE). B QyHKIUIO TOMKHBI
nepeaBaThes: UMl 3al0JIHIEMOro (Qaiisa, aapec UCXOJHOrO0 MaccuBa, pasmep maccusa. M3me-
HUTb HEKOTOPbIE 3HAUYEHUS 3alUCEN B MACCHUBE CTPYKTYp Mepel UCIosb3oBaHueM. [l aToro B
CaMOM MacCHUBe, 3aIll0JIHEHHOM BBIIIIE, CAENaTh U3MEHEHUs (HalpuMep, UMs 2-il 3alUCH: UMS U
HOMED), HUCIOJNIB3ysd (UKCHPOBAHHOE 3HAYEHUE HHJIEKCA JJIEMEHTa CTPYKTYpPHOT'O MAacCHBA.
[MpoBeputs paboty 3Tol GyHKIMK. 3anoiaHeHue daiia mposeputh B daitn Mmenemkepe (far wim
total commander), ¢ nomomipto oneparyu TpocMoTpa Qaiiia B IMeCTHAAIATEPUYHOM (hopmaTe.

14. Pa3paboraTrh oTAenbHYIO QYHKIMIO pacmedaTku ¢aiia ¢ 3amUCsIMU CBOUX CTPYK-
TYpPHBIX IepeMeHHBIX. [IpoBepuTh padboTy 3TON HyHKIIHH.

15. Pa3zpaboTtath GpyHKIMIO ONpeieeHus yncia 3anuceit B ¢aine. [IpoBeputs ee padboTy
Ha cBOeM (aiire.

16. Pazpaborats pyHKIIMIO 04nCcTKH (haiina 3amuced. [IpoBepuTh ee paboTy COBMECTHO ¢
(dbyHKIMEH pacriedaTku ¢aiia 3anucel — HUYero He JI0HKHO HalevaTaThCesl, KpoMe cooOImeHus
3amnuceii B ¢aitne Het!” — u3 pyHkuu neyatu. Kpome storo npoBeputs pazmep ¢aiina B aifa —
MeHe/Kepe. JTOT pa3Mep JTOJKECH ObITh PABEH HYITIO.

17. IIpoBeputh Kcioib30BaHue GYHKIMKA yaaneHus Qaitia u cHATHS aTprOyTa 3allUThI
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(aiina, B3sB ee U3 mpoekTa npumepa. 3aroJIHUM CHOBA U PACIICYaTaeM.

18. Pazpaborath QpyHKIMIO SWaP BYX CTPYKTYpPHBIX MEPEMEHHBIX (110 aJpecy dJIeMeH-
Ta) CTPYKTYPHBIX IEepeMEeHHbIX. [IpoeMOHCTPHpPOBaTh U MPOBEPHUTH PAOOTY 3TON (QYHKIHH Ha
OT/ICNIbHBIX IEPEMEHHBIX U JIEMEHTAaX MAaCCHBA.

19. Ha ocHoBe 310l ¢yHkuuu (Swap) BBIIOIHUTH COPTUPOBKY MAacCHBa CTPYKTYPHBIX
MIEPEMEHHBIX 110 OJHOMY YHMCIOBOMY 3HAUEHHIO, UCIIOJIb3Ysl METOJ My3bIPbKOBOH COPTHPOBKH.
OnTuMH3aIUIo AIrOpUTMa COPTUPOBKH HE MPOBOAUTH. Pacnedarats MaccuB 70 M IOCIE COPTH-
POBKH.

20. PazpaboTtaTh QyHKIHIO COPTUPOBKU MAcCUBA CTPYKTYPHBIX MEPEMEHHBIX IO YHCIIO-
BOMY 3HaueHH10. [IpoBeputs ee pabory. PacneuataTs MaccuB 710 U IOCIIE COPTUPOBKHU.

21. Pa3zpaboTarh (YHKIHMIO COPTUPOBKU (haiijia CTPYKTYPHBIX MEPEMEHHBIX (3amuceil).
Anroput™ (yHKIMM BKIItOYaeT Tpu mara: (1) yTeHne ABOMYHOrO (ailia B MacCcuB — yke ecTb
roroBas QYHKIWMS; (2) My3bIpbKOBasi COPTUPOBKA MacCUBa CTPYKTYPHBIX IEPEMEHHBIX— YK€ €CTh
roroBast GyHKIMA U (3) mepe3anuch MacCuBa B IBOWYHBIA (paill — y)e ecTh roToBas QyHKIIHS.
[IpoBepuTh COPTUPOBKY (PaKiIOB CO CTPYKTYPHBIMH MTEPEMEHHBIMHU.

22. llpouuTaTth 2-10 3aUCHh U3 CPOPMHUPOBAHHOTO (aiiyia CTPYKTYPHBIX MEPEMEHHBIX H
ee pacreyaraTth ¢ TIOMOIIBI0 COOCTBEHHON (YHKIIHH.

22. Co3paTh (QYHKIHMIO Ul YTEHUS 3alUCH U3 C(HOPMHUPOBAHHOTO (aiijia CTPYKTYpPHBIX
TIEpEMEHHBIX TI0 HOMEPY M €€ pacreyaTarh C MOMOIIBI0 COOCTBEHHOH (PYHKITHH.

22. Pa3paboraTh U (parMeHT MPOrpaMMBbI JUIsi_MHTErpajbHbIX BhruncieHuid B B/ (cm.
BapHaHTHI B Tabnuie). MiHTerpanbHble BEIYUCICHUS IS Baliero (Qaiia cTpyKTypHBIX EpeMeH-
HBIX 3aKJTI0YAIOTCS B MOCIEI0BATEIIbHOM YTEHUH BCeX 3amuce Qaina. M3 kaxmaoit u3 noiayueH-
HBIX 3aMUCEl ISl OTAENBHOTO MapaMeTpa BHIOTHSIETCS CYMMHUPOBAHUE, MOICUYET, CPAaBHEHUE U
T.1. Lllaru BeIMONHEHHS 3TOHM 3a/a4l MOTYT OBITh TAKMMU. YTCHHE (aiiyia B MACCHUB, BBIYHCIIC-
HUS TI0 MacCHUBY B IIMKJIE (HAallpuUMep, Yhcia MATepoK), 00paboTKa pe3yabTaTa (Hanpumep, mnoy-
YeHHe CPEIHEro 4ucia NATEepoK y CTYACHTA) U pacnedarka pe3ysibrata. MoKHO B I[UKJIE 1O Ia-
ram 4uTaTh [10CJIEI0BATEIBHO BCE 3aIIMCH U BBIUUCIISITh HHTEIPAIbHBIE XapaKTEPUCTUKH.

22. OdopMuTh B BUC (PYHKUHMHU (PparMeHT MPOrpaMMBbI AJi BBIYUCICHUS HHTErPaTbHOU
XapaKTePUCTHUKH TI0 BaIlleMy BapHAHTY (CM. TIPEIbIIyIIee 3aaHue).
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11. PaboTa B pexXme KOMaHAHON CTPOKMU

Pexxum KOMaHIHOW CTPOKHM UCIOIB3YETCS CUCTEMHBIMU MPOTPAMMUCTAMH H TIOJTH30Ba-
TEJISIMHU IS BBIITOJHEHHS KOMaH [ oneparnnonnoi cucremsl (OC) u koMaHAHBIX daitaoB (*.bat).
Kpome Toro, B pexxumMe KOMaHJIHON CTPOKH MOXET OBITh 3aITyllleHa JTr0as mporpaMma Jijisi orne-
paronssix cuctem J1OC (unu B pexxume smynaropa JOC) u WINDOWS.

11.1. PeXxum KOMaHOHOU CTPOKU U ero HasHa4YeHue

Pexxum komangHoi ctpoku noctyned B OC [1sl BBIIOIHEHUS Pa3IMYHOrO POja CUCTEM-
HBIX U I0JIb30BaTEIbCKUX paboT. Takol pexuM Ha3bIBAIOT €I MaKEeTHBIM PEKUMOM pabOThI
nporpaMM. OH HCTIONB3yeTCs IS CIEIYIOIIUX CIIy4aeB:
— BrInonHeHus: cucTeMHbIX paboT, Hanpumep uHcTamsu OC.
— Ilpu BbImonHEeHUM peMOHTHBIX paboTtax B OC, Korza mo KakuM-iu0o mpuyuHaM padboTa
OC WINDOWS HeBo3MOKHa (Harpumep, IpU 3apaxeHUH BUPYCaMU).
— 3amycka nporpamm U komang OC, pe3ynbTaTbl KOTOPHIX JOJDKHBI MOCTYNATh Ha JUCILIEH
HEIOCPEACTBEHHO.
— 3amycka koMaHaHBIX (aitos (*.bat).
— 3amycka CHCTEMHBIX NPOTrpaMM pabOTAOMUX B 3TOM pEXHUME, HANpUMEp YTHUIIHUTHI
MEM.EXE ns nmpocMoTpa COCTOSIHUS ONIEPaTUBHON NaMsITH U paboTaIOIUX IPOrpaMMax.
— BbInonaHeHUs MHOTUX IpYTUx padoT.
[Ipu 3anmycke peskrMa KOMaHIHOM CTPOKM Ha dKpaHE MOSBIIETCA ClelMaabHas OACKa3-
ka (“>""), mocie KOTOPOil MOYKHO BBOJHMTH TEKCT KOMaH/I;
>DATE./
dopmat MoCKa3Ku MOKHO M3MEHHTH crieranbHoi komannoit PROMPT. Tlocne BBoma
KOMaH/[Ibl, OHA OyZIeT BBIMIOJHEHA, & CTPOKH OyIyT CABUralOTCs BBEpX (II€peyeHb KOMaHl MOKHO
HaWTU B TUTEpATypE, B JIEKTPOHHOM crpaBouHuke — JIP Ne 1, win mony4uTh aBTOMaTUYECKH B
BUze cipaBku). Hampumep, nocne BBoga komanasl DATE (monydeHus u u3sMeHEHUS] CUCTEMHON
JIaThl) MbI IOJTYYUM:
>DATE
Texymas garTa: C6. 21.02.2009
Beegure HOByKO BaTy (BQ-MM-I'T) :
>22-02-2009
CumBonoM “J” 31ech s 0003Haumn kinaBumy “Enter”(u ganee Oyny ero ucmoib30BaTh
JUTSL 9TOM 1IeJIN), KOTOPYI0 HEOOXOAMMO HaXaTh /I BBoAa kKomaHbl. Ecniu Bel BBeneTe B pexu-
Me KOMaHJIHOM CTPOKHM IOJIHOE Ha3BaHME Nporpammsl, padoratomieir mogx WINDOWS, to ona
TOK€ OYIET BBIIOJIHATHCS, HO B OTJECIBHOM OKHE.
[Ipu BbIMOTHEHUU KOMAaHIHBIX (aiinoB, komana OC uX pe3ynbTaThl OyAYyT pa3MelaTbes
B OKHE KOMaHAHOHN cTpoku. HyXHO MMeTh B BHUIY, YTO NpU CABUTE CTPOK HUX YUCIO B OKHE
OTPaHUYEHO, TOITOMY B BEpXHEH YacTH dKpaHa OHHM OyIyT mpomajnaTh. YHCIO CTPOK, KOTOpOe
MOKHO IPOCMOTPETh B OKOHHOM PEXUME KOMaHIHOM CTPOKM (CM. HMXKE) MOXKET MPEBBINIATH
CTaHJApTHBIN pa3Mep sKpaHa (25 CTPOK) U MOXKET HACTPaUBATHCS.

11.2. Pa3HOBUAHOCTN KOMaHAHbLIX MHTEPNpeTaToOpoB

B coBpemennsix onepannonusix cucreMax (WIN 32) coxpanuiacs BO3MOKHOCTh 3aITyc-
Ka HECKOJIbKMX MOJIU(HUKAINA KOMaHAHBIX WHTEPIPETAaTOpOB (WiH mpoueccopos). Panee, mpu
3amycke oneparroHHoi cucteMbl JJOC KOMaHIHBIN HHTEPIIPETATOP 3AIyCKAICS aBTOMAaTHYECKU
npu crapre OC u nanpHeimas padota Npoxoauia TOIbKO B 3TOM pexume. Paznuyaror cienyro-
IIAEe Pa3HOBUIHOCTH KOMaHIHBIX HHTEPIPETATOPOB:
— COMMAND.COM - 16-tu pa3psagHbIit
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— CMD.EXE — 0OHOBIEHHBI KOMaH/IHBIA MPOLECCOP C PaCIIUPEHHBIMH BO3MOXKXHOCTSIIMH,
samynupyromuii padoty B MS DOS.
Paznuuaior Taxoke peXUMbl pabOThl KOMaHIHBIX HHTEPIIPETATOPOB B OKOHHOM PEXUME U
B TIOJHOPKPAaHHOM pexumMe. I[Ipy mNepexyioYeHHH B IOJHOJKPAHHBIM pexuM  (KIaBUILU
Ctrl+Enter) xomaHIHBII MHTEPIPETATOP BBINOIHSACT CBOM (YHKIUH B OOJiee MOJHOM O0OBEMeE.
Bo3Bpar B OKOHHBI PEKHUM BBINOIHSICTCS TAKXKe C MOMOIIBIO Kiasui - Ctrl+Enter.

11.3. 3anyck 1 3aBepLueHUe paboTbl peXXxnMa KOMaHOHOMW CTPOKM

PexuM KOMaHAHOM CTPOKHM MOXKET OBITh 3alyIleH SBHO U HesiBHO. HesBHBIN 3amycK BbI-
MOJIHSAETCS aBTOMATUYECKU MPHU 3aIlyCKe MporpamMm U yTWIHUT, padotaromux B pexume JJOC.
SIBHBI 3aITyCK KOMaHAHOTO MHTEPIIPETATOPA MOXKET OBbITh BHIITOJIHEH TaK:

ITYCK(Start) => Bemonuuts...(Run...) => COMMAND.COM => OK

N

ITYCK(Start) => IIporpammsi...(Programm...) => CranaaptHbie => KomaHaHas cTpoka

Mo3kHO cO3/1aTh SIPJIBIK JJI 3aIlyCKa KOMaHHOTO MPOLIECCOpPa, IIPU 3TOM CTaHOBSITCS J10-
CTYIHBIMHM HACTPOMKH AJIS €r0 BBINOJIHEHUS (IIOCMOTPUTE CaMOCTOSTENILHO). 3aBepleHue pado-
Thl PEeXHMa KOMAaHIHOW CTPOKH BbIMosHAETCS: n1u00 koManaoit EXIT, Beimonusemoil B 3TOM
pexxume, MO0, €caM BKIOYEH OKOHHBIM PEKUM, OOBIYHBIM 3aKpbITHEM OKHAa IpU HAXaTUU
KHOIIKU B ITPaBOM BepxHeM yriry okHa (“x”). [lepBblit crioco0 siBnsieTcst 60iee KOPPEKTHBIM.

[Ipy BBINOIHEHMM KOMaHAHOTO (hailia BO3MOXKEH BIIOKEHHBIN BBI30B KOMAaHJHOI'O MH-
TepIIpeTaTopa, HalpuMep, €CIH BBI3BIBACTCS BIOKECHHBIN KOMaHIHBIN (ain. B aTom ciyyae ma-
paMeTphl ero 3amycka HY)XHO 3a1ath cnernuaibHoi komanmamu (SHELL B ¢aiine CONFIG u
COMMAND u COMCPEC — cm. nuteparypy nmo MS DOS u nekuuu o kypcy OC).

Ilpumeuanue: 3nech U B NalbHEHIIEM 51 OpHeHTHPYIOCHh Ha padoty B OC Windows XP,
JUISL IPYTHUX ONEPALMOHHBIX CUCTEM BO3MOYKHBI HEKOTOPBIE OTJIMYMS, B YACTHOCTH B Ha3BAHMAX
CHUCTEMHBIX ITYHKTOB MEHIO.

11.4. 3anycKk KOMaHA U nporpamMm B peXXume KOMaHAHOU CTPOKMU

3amyck KOMaH][ ¥ IPOrpaMM B PEKUME KOMAHIHOM CTPOKH BBHITIOJTHSIETCS PyYHBIM HabO-
poM nMeHH ¢aiina NporpaMMbl HJIM KOMaH/IbI MIOCJE MOACKA3KH.

>charmap./

Beiie npuBenen npumep 3amycka nporpammbsl WINDOWS, kotopas 3amycturcs B 0T-
JIEIIBHOM OKHE.

>c:\dn\dn.com./

[Tpu 3anmycke mporpamMm HYXHO ymoctoBepuThes, uro OC m3BecteH nyth (PATH) mns
3amycka nporpammebl. Eciu mporpamma Hy 3amyckaeTcsi, TO HEOOXOAMMO yKa3aTb SIBHBIN MYTh
(kKak B mpuMepe BBIIIE) WX CAeIaTh JUPEKTOPHUIO (KaTaJIOT) JJIs 3aIycKa MPOrpaMMBbl TEKYIIICH:

>c:

>cd c:\dn\

>dn. com./

[Tpu 3amycke mporpaMM HYKHO OBITh BHUMATEIHHBIM U HAOWpaTh UMSI IPOTPAMMBI WU
KOMaH1bl TouHO. Yartie Bcero, uToObl M30€KaTh OMUOOK, HEOOXOAMMO HAOUPATh U PaCIINPEHUE
st (paitna. Ecan komaHja win UMsl IporpaMMbl BBEJIEHBI HEBEPHO, TO Bbl momyuure coobmie-
HUE ONEPALIMOHHON CUCTEMBI BUA:

>c:\dn\dn.exe./
"DN.exe'" He SABJISIETCSI BHYTPEHHEN WAV BHEUHEeN
KOMaHIIOM, WMCIOJIHIEMO¥ NPOrPpaMMO¥M WMV IaKeTHEIM (anmoM.

B sTOM cnyyae HY)XHO NMPOBEPUTH: MyTh, TEKYIIUNA KaTajor, UMs MpOrpaMMBbl WK KO-
MaH/Ibl ¥ BBITIOJTHUTH BBOJ] 3aHOBO.
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11.5. Mony4yeHue cnpaBOK O KOMaHOax B peXume KOMaHAOHOM
CTPOKM

HNudopmaruio o koMaHAax pexnuMa KOMaHAHONH CTPOKH MOXKHO TMOJIYYUTh B JTUTEPAType
WIN B 3JIEKTPOHHBIX cripaBouHUKax (cM. JIP Ne 1). Kpome Toro, oneparnBHO MOXHO CHpPaBKy O
KOHKPETHOM KoMaHie ¢ moMouisto aupektusl HELP, Hanpumep:

> help EXIT/
BaBepwaer nporpamdy CMD.EXE (uMHTepnperaTop KOMaHZL) WAM TEKYUWi IaKeTHBIZ
darn-crueHapui.

EXIT [/B] [exitCode]

/B IlpepnucrBaeT 3aBepUNTE TEKYWMI NaKeTHI (Qann-clLeHapui BMECTO
BaBepuwenuss CMD.EXE. Eciayu BHIIOJHSAETCS BHE IaKeTHOI'O
darna-cueHapuss, To 6ypeT 3BaBepueHa nporpamMda CMD.EXE

exitCode Yxasipaer nudpoeoe 3HaveHue. Ecnm ykaszan kjod /B, ompenenser

HoMep nass ERRORLEVEL. B caydYae 3BaBepueHus paborst CMD.EXE,
ycTaHaBauBaeT KON 3BaBEeplUeHVs NPOLeCC C LAaHHEM HOMEPOM.

[TosHBIN TIEpeYeHh KOMaH MOXKHO TMOJYYUTh, BbIONHSS KomaHay HELP 6e3 mapamet-

POB:
>help./
Ansa nonydeHus cBeBeHmyt o6 onperneseHHO¥ KoMaHpe Habepwure HELP <wuMsa KOMAaHLE>
ASSoC BriBOZ 60 MBMEHEHMEe COINOCTAaBJICHHI IO PacCUMPEeHMsIM MMeH (Qanios.
AT BrIIOJIHEHMEe KOMAaHI ¥ BanyCckK HNporpaMM II0 pacCHyuCaHuio.
ATTRIB OTobpaxeHne U M3MeHEHue aTpubyToB @QamuyoB.
BREAK BxJiouyeHue /BEHKJI0YeHNe pexuMa obpaboTku koMOuHaumuy kiaaBwmi CTRL+C.
CACLS Orobpaxenne/penaKkTUpOBaHNe CHOUCKOE yHOpaeJeHus nocrymnoM (ACL) k @asi-
JaM.
CALL BEIZOB OOHOI'O makeTHoro @amna m3 Jpyroro.
CD BrsiBon MMeHM Jn60 CMeHa TeKyley IalKH.
CHCP BriBog snm60 yCTaHOBKA aKTHMBHOM KOJOBOW CTPAaHWLIEI.
CHDIR BriBOn MMeHM JM60 CMEeHa TeKyley IaIKyu.

CHKDSK IlpoBepka AO¥MCKa ¥ BEBOX CTaTHUCTHUKHA.
CHENTFS Orob6paxeHue WM HUBMEHEHWEe BEUIOJHEHWUS MPOBEPKHM HOUCKA BO BpeMs Barpys-
K¥.

CLS OumcTka SKpaHa.

CMD Banyck eme omHOro mMHTepnperaropa KOMaHOHEX CTPOK Windows.
COLOR YcraHOBKa LBeTa TeKcTa ¥ ($OHA, HMCHONBBYEMEIX IO YMOJIYAHWUI.
COMP CpaBHeHMEe COREPXMMOI'O OBYX (amnoB wuau OByX Ha60poB (¢annos.

COMPACT OrobpaxeHne/u3MeHeHne cxaTus Qannor B pasgenax NTFS.
CONVERT IIpeo6pasBoBaHue LQUCKOBEIX TOMOB FAT B NTFS. Henb3sd BEUIIOJHUTE
npeobpasoBaHMe TEKylUero akKTHUBHOI'O OWUCKA.

COPY KonmpoBaHumMe OBHOI'O WMAM HECKOJBKUX (amioB B Zpyroe MecToO.
DATE BriBogm Jn60 yCTaHOBKA TEeKYUeW OaTsl.

DEL YngajseHne OOHOI'O WM HECKOJBKUX (aimyioB.

DIR BriBon cnucka (amuaoB ¥ NOQNANOK M3 YyKaBaHHOM IAaIKH.

35ech s co3HATENBHO “00pe3an” CHHMCOK MOJy4aeMbIX B CIpPAaBKE KOMaHJ, Mpejasararo
Bam caMuM nosTyuuTh M CKOITUPOBATH ATOT CIHUCOK.

Komannusiit uatepnperatop CMD.EXE MoxeT paboTaTh U B pacIIMpeHHOM pexxume. B
3TOM pE€XHME JIOCTYIHBI JIONOJHUTENIbHbIE BO3MOKHOCTH. [IJIsl onMcaHusi 3TUX BO3MOKHOCTEH
HE00X0IMMO B peXMMe KOMaH/IHOW CTPOKH BbI3BaTh KOMaH/IHBIA HHTEPIPETATOP C MapaMeTpoM
CIIPaBKHU:

>CMD.EXE /?.]
Banyck HoBoOM konumu MHTepnperarTopa koMaHn Windows XP.
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cMp [/A | /U] [/Q] [/D] [/E:ON | /E:OFF] [/F:ON | /F:OFF] [/V:ON |

/V:OFF]
[[/S] [/C | /K] cTpoxa]

/C BrmosIHeHue ykaBaHHOM KOMaHZAsl (CTPOKM) C HOCIIERYIuM 3BaBeplieHUEM.

/K BrmmoJIHEHMEe yKaBaHHOW KOMaHZLE (CTpokmu) 6e3 mochenyrumero 3aBeple-
HUS .

/S WsMernenne nosenenus nocne /C wunm /K (cM. Huxe)

/0 OTkJoYeHne pexwuMa BEIBOJa KOMaHXA Ha SkpaH (ECHO) .

/D OTKJIlOYEeHMEe BHUIOJHEHMs KoMaHp AutoRun m3 peecTpa (cM. Huxe)

/A BriBOL pe3yJBTaTOB BHIIOJHEHUS KOMaHn B ¢opmaTe ANSI.

/U BsiBoZ] peByJBETaTOB BHIIOJNHEHMS KoMaHn B ¢opmarTe UNICODE.

/T:us Bri6op nueera Texcra/doma (6omee nmompobro cM. COLOR /?)
/E:ON Paspemwenne pacumpeHmuy KoMaHZI (CM. Huxe)
/E:OFF BanpeT pacumpeHwus KOMaHn (CM. Humxe)

Huxe B 310l CIIpaBKEC TaHO HO,[[pO6HO€ OIIMCaHHE BO3MOKHOCTEM PaCHINPCHHOT'0 PCXKU-

Ma. 3amyCcK HHTEPIPETATOPa B PACHTUPECHHOM PEKUME BBITIOTHACTCS TaK:
>CMD.EXE /E:ON.J

BrIkirtoueHHE pacCIIMPEHHOI0 PEKUMA BBIIIOJIHAECTCS TaK:

>CMD.EXE /E:OFF./

CnpaBKy 0 pa60Te KOMaH B PACIIUPCHHOM PCKHUME MOXHO IIOJYYHUTb, 3aIlyCTUB KO-

MaHJly B PE€KUME CIIPABKH, NPEIBAPUTEIBHO MEPEKIIFOUYMBIINCH B PACIIUPEHHBIN PEKUM, WU C
nomoInkio komanasl HELP <komaHga> B 0OBIYHOM peXUME.

Ilpaxmuxa.
Hwxe mpuBoasiTCs 3a1anusi, KOTOPbIe HEOOXOIUMO BBITIONHUTH ISl 3aKPETUICHHS MaTe-

puana no pabote B pe’KuMe KOMaH/IHOM CTPOKH.

RROoOoNR~WNE

15.

16.
17.

N

0.
1.
12.
13.
14.

3anycture koMaHaHbIM nHTEpHperarop COMMAND.COM.

3anycture komanay DIR.

[Tonyuute cipaBky o komanae DIR.

[Tonmyunre cnpaBky o komanae SET.

[Tomyunrte cnMcoK KOMaH[ AJii KOMaHAHOTO MHTEPIIPETAaTOpA.

3asepmmte BoinoaHeHne COMMAND.COM.

3anyctute komaHaHbIl naTeprnperarop CMD.EXE.

[Nonyuure cnpaBky 060 Bcex komangax CMD.

[Tonyuurte cnpaBky o komanae SET.

[NepexmtounTtech B pacimpeHHbIH pexxum padotsl CMD.

[Tonyuurte cnpaBky o komanae SET.

CpaBHuTe Bce Mony4eHHbIe cripaBku 0 komaHae SET.

OTKJII0YMTE PACIIUPEHHBIA PEKUM.

IlocpencTBoM cucTteMHOro MeHIo (“-” — JIeBbIil BEpXHUIN YIroJ OKHa, IpaBasi KHOIIKA MBbI-
IITM) BBI30BUTE OKHO HACTPOWKH CBOMCTB pPeXMMa KOMaHIHOU CTpokH. [lo3HaKOMBTECH C
HUMU.

BxutrounTe BO3MOXKHOCTH BBIICNICHUS! MBIIIBIO TEKCTa M yBEJIUYbTE pa3mep Oydepa skpa-
Ha 70 300 cTpok.

[TorpoOyiiTe BHIMOTHEHUS pa3HbIX KOMaH] U3 CIIPABOYHHKA.

3asepmure BoinonHenne CMD.EXE.

Jluteparypa o pazueny:

Jlexuuu no qucuumuinHe “OneparmoOHHbIE CUCTEMBI .

DOneKTpOHHBIE cripaBOUYHUKU - cM. JIP Ne 1.

B.3.®uzypnos “I1BM PC nns nons3oBatens” - M., P u C, 1990 - 1997 r.
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12. TexHONorua co3aaHusa UCNONMHUMBIX NporpamMm

PaccmoTpuM TEXHOJIOTMIO CO3/1aHMsI UCHOJHHUMOI'O MOJYJs B COBPEMEHHBIX CHCTEMax
nporpamMmmupoBanus. Ilporeccsl npeodpazoBaHus NPOrpaMM MOXHO YIPOLIEHHO HPEICTaBUTh
CJIEIyIOIIUM PUCYHKOM (CM. HHXke). Ha 3ToM pHucyHKe mpeacTaBlieHbl OCHOBHBIE KOMITIOHEHTHI
CHCTEM IMPOrpaMMHPOBAHUS, KOTOPBIE Y4acTBYIOT B 00paboTke mporpamm. Kpome Toro, Ha pu-
CYHKE BBIICJIEHbI OCHOBHBIE BUIbI MOJYJIEH U (ailioB, JOpMUPYEMBIX MPU TaKoi 00paboTKe.

JlanHas TexHONOTHsI ()OPMHUPOBAHUS MPOTPAMM XapaKTepHa NMPAaKTUYECKH I BCEX CH-
CTEM MPOrpaMMHUPOBAHUS, HCTIONb3YEMBIX B HAcCTOAIIee BpeMs. B Tex ciydasx, korma msl pado-
TaeM B UHTErpupoBaHHOU 00osiouke CII, Mbl MOXEM B SIBHOM BHJI€ HE YBUJIETh IIPOMEKYTOUHBIX
JTarioB M KOMIIOHEHT, YYacTBYIOIIUX B Takoil 0OpabOTKe, OJIHAKO OHU BCErAa MPUCYTCTBYIOT.
OTU KOMIIOHEHTBHI OTMEUEHBI HA PUCYHKE JBOMHBIM MOJYEPKUBAHUEM.

OOBbEeKTHbIN
MoAaynb
(*.0BJ)

OOBbEeKTHbIN
MoAaynb
(*.0BJ)

EIRST.CPP FIRST.OBJ FIRST.EXE
UmMmnonHs-
UcxopoHbIn . eMbIv
MoAyrnb Ha O?ﬂ'l;em::m Pepak- MoAaynb
fA3blKe (OM)F—lXOBJ TOp (UCM) -
C++ ' cBAzein * EXE
(UM) - *.CPP Unun
*DLL)

Bbinon-
HeHue
moayns
(*.EXE)

Buonuot
eku OBJ
(*.LIB)

Buonuno
Tekapb
Cn C++

12.1. Moayau npeacTaBJeHUs MPOrpaMm

CYIJ_IGCTByIOH_IaSI TCXHOJIOTHA CO3JaHHA HMCIIOJIHUMBIX IMPOrpaMM BKIIHOYACT B cebs1 cie-

JTYIOIINE Pa3HOBUIHOCTH MOJTYJICH

— HUcxoonvie monynu (MUM), HanucaHHbIE Ha SI3bIKE NMPOTPaMMHPOBaHUS (HAaIpH-
mep, a3bike C++). Mcxonuble Moaynu, 0ObIYHO, MPEICTABIAIOT COO0H UIMHHYIO
CTPOKY CHIMBOJIOB (HMJI COBOKYITHOCTh CTPOK) U IMEIOT CJICYIOIIECE PacIINpeHHe
¢aiuios: *.C, *.CPP, *.H, *.HPP. HUcxoaubsie Mmoaynu GopMUpPYIOTCS IIpOrpam-
MHCTOM WM TMOJKIIOYAIOTCS M3 OMOimorek (3arojoBounbie daitnsl — header
file).

— Obvexkmuvie moaynmu (OM) bopMUPYIOTCS KOMIWISATOPAMH TIOCIE YCIICIITHON
KoMOwiAnuu (6e3 omuOoK) MCXOAHBIX Mojyhed. OObEeKTHbIE MOAYIH HUMEIOT
pacumpenre *.OBJ u MMEIOT CTaHJapTH30BaHHYIO CTPYKTYpy. M3MeHATH co-
JiepKaHue 0O0BEKTHBIX MOIYJIEH BPYUHYIO HE PEKOMEHTyeTCSI.

— Ucnoanumeie monynu (MCM) dbopMupyroTcs peqakTopoMm cBsizeld (KOMIIOHOB-
IIMKOM), KOTOPbIM 00bEJUHIET MHOXKECTBO OOBEKTHBIX MOJYJIEH B €UHYIO IIPO-
rpammy. VcromHUMBIE MOAYJIHM MOTYT HETIOCPEACTBEHHO BBIMOJIHATHCS Ha KOM-
nbtoTepe. Jlpyras pa3HOBHIHOCTb UCIOJHUMBIX MOJYJEH — Junamuueckue oOuo-
auomexu (DLL — Dynamic Link Library), MOryT mOAKIIOYaThCS K OCHOBHOMY
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I/ICHOHHI/IMOMY MOIIYJIIO Ha 3TaIl€ BBIIIOJIHCHUS HpOF paMMLI. Takas TCXHOJIOTUA
noanepxxkuBaercss B cpene Windows. JluHamuyeckue OMOIMOTEKH COIEpKaT
MHO>KECTBa (DYHKIHI, KOTOPHIE BHI3BIBAIOTCS U3 OCHOBHOM MPOTpaMMBbI WU APY-
rux DLL. JluHamudyeckue OMOIMOTEKH MOTYT MOJKIIOYATHCS WIN OTKIIFOYAThCS
BO BpeMsl pabOTHI IPOrPaMMBI.

12.2. KoMnoHeHTHI ¥ cTaAuH 00padoTKH MPOrpamMm

Cuctema nporpammupoBanus (CIT) 3To 6obIION KOMITIEKC TPOrpamMM, BKITIOYAOIINAN B
ceds cleayIoIre OCHOBHbIE TPOTPAMMBI:

Komnunamop (komnunayus) cucteMsl IPOrpaMMUPOBaHUsI, KOTOPBIM poBepseT
NPABWJILHOCTh HAIMMCAHUS TPOTpaMM (UCXOJHBIX MOAYNCH) U GopMUpPYET 00b-
€KTHBIE MOYIIH.

Peoaxmop cesazen (mnu KOMIIOHOBIIUK) HEOOXOIUM JIsi OOBETUHEHUS] MHOXKE-
CTBa OOBEKTHBIX MOJIYJECH B €AMHYIO MPOrpaMMy (MCIIOJHUMBIA MOAynb). Pe-
JTAKTOP CBSI3€H HaCTpauBaeT CBA3M MEXIY OTJAEIbHBIMU MOJYJISIMU, KOTOPbIE MO-
r'yT OBITH ABYX BHJOB: CBSI3M II0 YIPaBJICHHIO (BBI30B (DYHKIMHA W TPOLEIYP) U
CBSI3U IO JAHHBIM (MCII0JIb30BaHHE NEPEMEHHBIX OHOI'O MOAYJIS B IPYIOM).
bubruomexapv — nporpamma CII (MHOT1a Ha3bIBAIOT TAaKUE POIPAMMBI VIMUIU-
ma), KOTopasi MO3BOJSET CO3[AaBaTh OMOIMOTEKH OOBEKTHBIX Momynei (OM).
bubnuorexn oOBEKTHBIX MOAYJEH MOAKIIOYAIOT B MPOrpaMMHBIE IPOEKTHI H,
TEM CaMbIM, 00€CIEeUnBAIOT MOIKIIOUEHHE HYKHBIX OOBEKTHBIX MOAYIIEH B HUC-
HOJHUMBIA MOJYJIb.

Menedocep npoexmos (MAKE), mo3Bossitomuii co3aBath MPOCKThI, BBITOIHATh
cOOpPKY U3 MHOTOMOAYJIBHBIX MPOTPaMM M IIPOBOJIUTH UX OTIAKY.

Omaaoyux CII, xOTOpbIii o0ecreyrBaeT BOZMOKHOCTH 3(PPEKTUBHON MPOBEPKU
IpOTrpaMM U MCIIPABJICHUS OMNOOK B IIPOTrpaMMax.

Lpyeue cepsuchvle ymuaumel NMpeIHa3HAUCHB! ISl YIIPOLICHUs Ipoliecca Mpo-
rpaMMHPOBAHUS U 0OCITY>KUBAHUS CO3/1aBAEMbIX MPOEKTOB: TEKCTOBBIE PEAAKTO-
PBl, CIIPABOYHbBIE CUCTEMBI, IPUMEPHI UCIIOJIB30BaHMS Pa3HbIX TEXHOJIOTHH U T.1.

B CcOBpeMEHHBIX CHCTEMax MPOrpaMMHPOBaHUS OOJBIIMHCTBO KOMITOHEHT, KOTOpBIC
HEOO0XOAMMO YacTO HCIOJIb30BaTh, OOBEAMHEHBI B €IMHYIO MPOrpaMMy, KOTOpas Ha3bIBAeTCs
unmezpuposannou oobonouxou CII (IDE). Takas o6omouka oObeaUHSIET B ce€0s: TEKCTOBBIA pe-

JAKTOP, KOMIMJISATOP, KOMIIOHOBIIMK, MEHEKEP MPOEKTOB M OTIaauuk. [Ipumepom ymoOHOM
HurterpupoBannoii o6omouku CII siBnsercst MS VS 2005 u Boimie. B pamkax aucturmuas TTKII
npu BeimonHeHuu JIP u /I3 HeoOxoauMo co3aBaTh MPOEKTHI B 00oouke. PaccmoTpum mporiece
CO3J1aHUsl TPOEKTOB.

12.3.Co3nanue koHcobHOro mpoexkra B VS 2005 (DZ_XXXXX XDD).
Jn1st co3maHusi KOHCOJBHOTO TIPOEKTa He0OX00UMO'

3amycTuTh cuctemy nporpammupoBanust VS 2005;

B wmento “File” BeiOpath myHKT “NewW” W B MOJMEHIO BBIOpPATh ITO3UIIHIO
“Project...”;

B crucke “Project types” Bwiopats “Visual C++/Win32”, a B crucke “Tem-
plates” Beiopats “Win32 Console Application”;

B none “Name” BBectn: DZ XXXXX XDD (rae: XXXXX - gacts mudpa pas-
pabotku, X — HOMep Ipymnnbl, a DD — HoMep BapuaHTa 1Mo KypHaly IpyIIbl Te-
Kymero cemectpa. Hanpumep, nns crynenra rpynnst MY 5-22 ¢ Bapuantom 15 n
Temoit Street — BBegem — DZ_Street 215). Hanee naxatp “OK”;
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— B HOBOM okHe mMacTepa npoekToB HaxaTh “‘Next”. I[IpoBeputb HacTpoiku mpo-
ekta: “Application Type” nomkuo 6eiTh — “Console Application”, “Additional
option” -> “Empty Project” nomxen ObITh sbikmouen, “Add common header
files”> “MFC” u “ATL” nomKxHBI OBITh 8KIIOUEHDL.

— Jlanee HeoOX0qMMO HaXkaTh KHOTIKY “Finish”. HoBblii mpoekT OyneT co3naH.

— Heobxomumo yOparpe u3 rnaBHbIX Mojeneil mpoekta (DZ_Street XDD.CPP u
DZ Street XDD.H) Bce numnee. Jroro: B ¢aitne DZ XXXXX XDD.H (y nac
B npumepe DZ Street 215.H) yOepem sce, a B daitne DZ XXXXX XDD.CPP
(DZ_Street 215.CPP) octaBuM cleayronIuii TEKCT:

#include "stdafx.h"
#include "DZ_Street_215.h"
#include <iostream>

using namespace std;

void main(void)

{..}

— Jlng KOHTpOJIS MPaBWJIBHOCTH CO3JaHUS IYCTOrO MPOEKTa, HAKMEM  KIJIABHIIY
“F7”  nmns mpoBepku cozpanust nporpamMmel (build) u “F5” mns nmposepku ee
BbImosiHeHus (run/debug). Bee mepeuncieHubie AeHCTBUS JOMKHBI OBITH BBITTOJ-
HEHBI 0€30INO0YHO.

12.4. ObecnieunTh pycu(puKAIMI0 KOHCOTBHOT0 BBOJA U BHIBO/IA.

J711 KOPPEKTHOTO OTOOPAXKEHUSI TEKCTOB Ha PYCCKOM S3BIKE B KOHCOJIBHBIX MPOEKTax VS
U €ro BBOJa B OKHE KOMAaH/JHOM CTPOKH (ITOcie MepBOro 3amycka MporpaMMbl) HYXKHO CleIaTh
HacTpoiiku mpudra 3Toro okHa. Ilepexmouaem mpudt B Tun - Lucida Console. Beibupaem
HACTPOWKH (IOCIe BBIBOAA KOHCOJIBHOI'O OKHA Ha 3KpaH, MPaBOM KHOIKOI BBI3bIBAEM CUCTEMHOE
Memi0): CBOMCBA->IIIPU®DT -> Lucida Console). ITocne mepexitoueHus mprudTa, Ha 3ampoc
B OTACIILHOM OKOIIIKE HY>KHO BbIOpaTh pexxuMm — “/Ina ecex okon c¢ oannvim umenem!”. Jlns
MPaBUIBHON pyCU(HUKAIMHM OKHA KOHCOJIHM, KPOME TOT0, B CAMOM Hayajie TJIABHOW MPOTPAMMBI
HY>KHO HIEPEKII0UNUTh KOJJOBYIO CTPaHMILy JUIs BBIBOJA:

system("" chcp 1251 > nul");

Jlil IpUOCTAaHOBKM 3aBEPILICHHS MPOTrPaMMBbl B KOHCOJBHOM OKHE B KOHIIE €€ PaboThI

MO>KHO BBI3BaTh May3y CIEIYIOIKUM 00pa3oM (HarpuMep, B KOHIIE TEKCTa IPOrPaMMBI):
system(** PAUSE");

Ha skpane mosiBuThCS cieayromnias CTpoka (CMOTPH HIXKE) U porpamma OyJeT 0KuaaTh

Ha)KaTHUs KJIABUIIIN:
Anss npomoskeHuss HaxMuTe JO6YI0 KJIaBHILy .

OOpaTuTe BHUMaHKE HA TO, YTO MPH JApyrom crocobe iokamusanuu (setlocale(0,"rus™);)
He Bce paboTaeT npaBWIbHO. BBIBO Ha KOHCOJIb M BBOJ] ¢ KOHCOJIM BBIMOJIHAETCS IPaBHIIBHO, HO
[I0CJIE 3TOr0 BBEJCHHBIE B KOHCOJBHOM OKHE JaHHbIE (HampuMep, CTpoKa) UMEIOT IPYTylo Ko-
JUPOBKY U BBIBOJATCS HeBepHO! MoxeTe caMu 3TO mpoBepuTh. 1103TOMY MpennoyTHTENbHO UC-
T10JIb30BATh MPEIJIOKEHHBIN BBIIIE CIIOCO0 € MEPEKIIOUEHUEM KOI0BOM CTpaHUIIbI.
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13. ®PopmanbHoe onucaHne cuHtakcuca B BHO

Bo MHOrmx y4yeOHMKax, MOCOOUSX, SJEKTPOHHBIX CIPABOYHUKAX U JTOKyMEHTAlMHu B
MOYeTe BCTPETUTh (pOpManbHOE ONHCAHME CHHTAKCHCA SI3bIKOB IPOrPaMMHUPOBAHUS U MpaBUII
3amycka nporpaMM. Takoe onucaHue HEOOXOAMMO Ui OAHO3HAYHOTO IOHUMAHUS IPaBUJI 3aIlu-
CH OIIepaTOpPOB M KOMAaH], UCKJIIOUEHHS OIIMOOK U, B KOHEYHOM CYETe, CHUKEHHSI CPOKOB OCBO-
€HHS S3BIKOB M HamucaHus nporpaMM. CyIIeCTBYeT MHOTO Pa3JIMYHBIX S3BIKOB (POPMaIbLHOTO
OINUCAaHMs IPYTruX, U3BUHUTE 3a TaBTOJOTHUIO, (POPMATIBHBIX S3BIKOB, B UACTHOCTH S3BIKOB IPO-
rpammupoBanus. OHHM JIEATCS Ha JIBE TPYMIBI: TEKCTOBBIE M rpaduueckue. B rpaduueckux
A3BbIKAaX MCIIOJIb3YIOTCS ClIELUalIbHbIE JarpaMMbl U MpaBWila UX MOCTPOeHus (mpumep rpaduye-
CKOTO sI3bIKa JIIs onricanust AccemOiiepa Ber Haiinere B yueonuke FOposa).

Bosee ueTkoe onucaHre MOKHO MOJTYYHUTh Ha OCHOBE TEKCTOBBIX (POPMAJIbHBIX S3BIKOB.
OgnuM M3 TIPUMEPOB PACIPOCTPAHEHHBIX SA3BIKOB (popmanbHOro omucanus sipiusercs BHO.
Hannas ab0peBuaTypa umeer Jse pacmuppoBku: bekyca Hopmanbhas @opma (6osiee panHss) u
bexyca Haypa ®opma (Oonee mo3nHssi). Pa3Hple Ha3BaHMs CBsI3aHBI C TEM, YTO BTOPOH aBTOP
(Hayp) BHec yTouHeHMs B EpBOHAYaJIbHBIE MpaBMiia. B 3TOM mocobuu Mbl pacCMOTPUM OCHOB-
Hble npaBuia npumeHenuss BH® niig opopmnenus nokymenranuu JIP u uzydenus Accembiepa.

13.1. Ha3zHa4yeHue u cocTaB fA3bika BH®

SA3pik BH® sBnsieTcss pacnpoCTpaHEHHBIM SI3BIKOM OMNMUCaHUS (HOpMaIN30BaHHBIX KOH-
CTPYKIIUH JPYTHX S3BIKOB. Takue sS3bIKH HA3BIBAIOT TAKXKE MeTas3bikaMi. MOXKHO 1aTh MaTeMa-
TUYECKOE OMHUCAHUE ITOTO S3bIKa HA OCHOBE TEOPUHM MHOXKECTB U TEOPHH (HOPMATBHBIX S3BIKOB,
HO 37IeCh MBI OCTAaHOBHMCS Ha 00Jiee MPOCTOM CMBICIIOBOM M TEKCTOBOM €TI0 OMHCAHHWH. SI3bIK
BH® BkitouaeT B ce0s CeAyroIIe OCHOBHBIE SJIEMEHTHI U MIOHSTHUS:

— TlonaTtne mepmunanbho2o CUMBOJIA 1 MHOXKECTBA TEPMHUHAJIBHBIX CHMBOJIOB. [loj Tep-
MUHQJIBHBIM CHMBOJIOM IOHUMAETCS TAKOW AJICMCHT ONHCAHWSI, KOTOPBIM OYKBaJILHO
BXOJUTh B CUHTAKCUYECKHE KOHCTPYKIUU (MIPEATIOKEHNUS) SI3bIKA. DTH CUMBOJBI HE MO-
T'yT OBITh PACKPBITHI Jajiee B BHJE MpaBuil. [IpuMepoM TEpMHUHAIBHBIX CHMBOJIOB MOTYT
CIIY)XMTh: 3HaKM omepauuit (“+” , “-“ u T.1.), KIoueBbIe cioBa s3bika ( for, loop, case u
Ip.) U cayxedHsle cuMBodbl (“=", “;” u 1.1.). OT™MeTUM, 4TO J1000€ MPABUIIO JOIKHO
OBITH PACKPBITO (MIOPOXKIATH), B KOHEYHOM CYETE, [IEMOYKY TePMUHAIBHBIX CHMBOJIOB.

— TloHaTtne HemepmunaibHO20 CUMBOJIA M MHOXECTBA HETEPMUHAIBHBIX CHMBOJIOB. [loj
HETCPMUHAIBHBIMU CUMBOJIAMH MBI TTIOHUMAaeM TaKOH JJIEMEHT $I3bIKa, KOTOPBIN Tpe.i-
CTaBJISIET COOOM HEKOTOPOE MOHATHUE S3bIKA U TOJIICKUT PACKPBITHIO C TIOMOIIBIO CITCIH-
aNBbHBIX TpaBui. HeTepMUHATbHBIE CHMBOJBI Ha3bIBAIOT TAK)KE TEPEMEHHBIMH SI3bIKA.
[Ipr KOHKPETHOM HOPOKICHUH HETEPMHUHAIBHBIC CUMBOJIBI JIOJDKHBI, C ITOMOIIBIO Mpa-
BUJI OBITh PACKPHITHI B BUJE TEPMUHAIBHBIX CHUMBOJIOB. [IprMepoM HETEpMHHAILHOTO
CUMBOIIA SBJISIETCS MOHATHE UACHTU(UKaTOpa (WM UMEeHH TiepeMeHHoi). [lo cymmecTBy-
IOIUM TIPaBHJIAM 3aIlUCH HJICHTU(UKATOPOB MBI MOXKEM TOCTPOUTH OYEHB OOJBIIOE
YHCIIO PA3IMYHBIX BAPHAHTOB UMEH MepeMeHHbIX. J[pyruM npuMepoM HeTepMHUHAILHOTO
CUMBOJIA SIBJISICTCS TIOHSATHE IIEJIOT0 YHCIIa WM YHCiIa BOOOIIE, KOTOPOE MOXKHO HCIIOb-
30BaTh B BUJIE KOHCTAHT MPU HATMCAHUH OTIEPATOPOB.

— Tlonatne mpaguia TpaMMaTUKH s3bIKAa ¥ MHOXKECTBA THUX B3aWMOCBSI3aHHBIX ITPABHII,
COCTaBIISIIOIINX, 110 CYyTH, CaMy IpaMMaTuKy (opmanbHOro si3bika. [IpaBuiio 3amuchiBa-
€TCS C TIOMOIIBI0 METACHMBOJIOB M IPEAHA3HAYCHO JIUI PACKPBITHS HETEPMHUHATBHBIX
CHUMBOJIOB C TIOMOIIbI0 KOMOWHAITUU IPYTUX HETCPMUHAIBHBIX CUMBOJIOB i TEPMHUHAIb-
HBIX CUMBOJIOB. [IpenmoiiaraeTcs, 4To CyIIECTBYET HEKOTOPOE MEePBOHAYAIBHOE MPABH-
70, ¢ KOTOPOTO JOJDKHO MPOBOAMTHCS OMHCAHWE TPAMMATHKH M, 9TO OOJee BaKHO,
IrpaMMaTHYECKUH pa300p KOHKPETHONW KOHCTPYKIIHH.




108

2017 rox 1 xypc 3-it cemectp bonbiakos C.A.
OIl T'YUMI]

— MHOoXecTBO mMemacumeonog s3pika bH®D, KkoTOphle HCNIONB3YIOTCS ISl 3alMCU MPABHII
rpaMMaTHKH OMHMCBIBAEMOTO (POPMATBHOTO S3BIKA. DTO CHMBOJIBL: ~:="", “<” “> |7 «[”
, 17, 47, <y, ... bontee moapoOHO O Ha3HAYEHUU METACHMBOJIOB MbI TIOSICHUM HUXKE.
OTMeTHM TaKXe, YTO HEKOTOPhIE CHMBOJIBI (2 UMEHHO, “[”, “]”, “{”, “}”, “...”) BXOmAT
B pacmupeHHbli BapuanT BH® u He SBASIOTCS 0053aTeEHBIMH.

13.2. MpaBuna, HeTepMUHanbHble NepeMeHHble U MeTaCUMMBONbI

Herepmunanphbiii cuMBOI Ha s3bike BH® 3ammchiBaeTcst cneayrommmM o0pa3oM: B yIiio-
BbI€ KaBbIUKH (<...>) IOMELIAETCs] MPOU3BOJIbHBIN TEKCT, KOTOPBIA MCHOJB3YETCs i 0003Ha-
YEeHUsl TOHATHS A3bIKa. HeTepMuHaIbHBIA CUMBOJ U €ro 0003HauY€HUE JAOJKHBI ObITh YHUKAJb-
HBIMH B IIpeJiejax ONMUChIBAEMOW I'paMMaTHKH, TO €CTh HE MOBTOpAThCA. [Ipumepamu HeTepmu-
HaJIbHBIX CUMBOJIOB MOTYT CIIY’KUTh CJIEAYIOINE TIOHATHUSA:

<IlepemeHHas™> - NOHATHE, ONKCHIBAOIIEE IEPEMEHHYIO B IPOTpaMMe,

<Omneparop> - NOHATHUE, ONUCHIBAIOIIIEE ONIEPATOP B SA3bIKE IPOIPAMMHUPOBAHHS.

[IpaBuiio rpaMMaTUKy 3alKCBIBAETCS B CIEAYIOIIEM BHAE (IIpaBMIia MOXO0XH Ha orepa-
TOPBI IPUCBAaUBAHUs, HO HEJIb3S1 UX IIyTaTh):

<HeTtepMHUHAJIBHBIN CUMBOJI> .= <BbIpa)k€HHE HA OCHOBE TEPMUHAIIBHBIX CUMBOJIOB, M€-
TACUMBOJIOB 1 HETEPMHUHAJIBHBIX CUMBOJIOB>

Jnst nosicaenust camoro a3bika bBH® HaMm npuxoauThcsa UCIONb30BaTh Takke si3blk BHO.
B 5ieBoif yactu mpaBmiia JIOJKEH OBITH PACIIOJIOKEH TOJIBKO OAMH HETEPMUHAIBHBIM CHMBOJI.
Bripaxkenue siBisieTcsi KoMOMHAIMEH TEpPMUHAIBHBIX U HETEPMHUHAJIBHBIX CHMBOJIOB, a TaK»Ke
MeTacuMBoJ1a ”|”, KOTOPBIN MO3BOJISIET YIPOCTUTH HANMMCAHUE MPABUI U, B KOHEYHOM CUETE, HE
ABJISICTCS 00s13aTebHBIM. Tak, HanpuMep, JBa npaBuia Bunaa (rae, HC — HeTepMUHAIBHBINA CUM-
BOJI):

<HC1>=<HC2> n

<HC1>.= <HC3> M0HO 00BEANHUTH B MIPABUIIO BU/IA:

<HC1>:=<HC2> | <HC3> , rme HC1 + HC3 HeTepMHHAIbHBIC CUMBOJIBI.

[IpaBuna Ha s3pike B/IH MoryT OBITH peKypCHBHBIMH, 3TO 03HAYAET, YTO OJUH U TOT XK€
HETEPMUHAJBHBIN CUMBOJI, 33/1aBa€Mblil TPaBUIIOM, MOXKET MPUCYTCTBOBATH B MIPAaBOM BbIpaxKe-
HHHM 3TOTO e paBuiia. Hanmpumep:

<HC1>:=<HC2> | <HC2> <HCI1>

B BeIpakeHnH TIpaBUII MOTYT pacrionaratbest TepMuHanbHbie cuMBOIIBI (TC). OHM MOTYT
pacmionararbcs B o0oM nopsinke. Harmpumep:

<HC1>=TCI <HC2>TC2 TC3 <HC3> TC4

[Ipu onucanum KOHCTPYKIMM Ha A3bIke AcceMmOiepa BO3ZHUKAET MpoOiieMa ¢ UCHOIb30-
BaHUEM YTJIOBBIX CKOOOK, TaK KaK OHM SIBJISIOTCS TaKykKe TEPMUHAIBHBIMU CHUMBOJIAMHU Si3bIKa. B
3TOM Ciy4dae, JJM0O0 JeNaeTcs CIOBECHOE MOSICHEHHE, JINOO 3T CHUMBOJIBI BBIIEISIOTCS KUPHBIM
pudToM, THOO0 3aKITFOYAIOTCS B Kpyruibie KaBbiuku “(“ - ’)”. Hanpumep:

<Onucanwue 3anucu>.= <Wms 3anucu> <Illa6mon 3anucu> (<)<WUnHurmanusamus 3anucu>(>)

3aKiII04YeHHbIE B KPYIJIbIE CKOOKM CUMBOJIBI PACCMAaTPUBAIOTCS KaK TEPMHHAIBLHBIE CUM-

BOJIBI s3bIKA. J{J1s1 ympoIleHus 3aMCH IPABHII MOTYT JOTIOJIHUTEIBHO MCIIONIb30BaThCs KBalpaT-

HbIe cKOOKH - “[”, “]”. [I[puMeHeHne UX 03HAYaEeT, YTO 3aKITFOUYEHHOE B HUX TMOJBBIPAKECHHE MO-
XKET OTCYTCTBOBaTh. Hampumep, npaBui Bujaa:

<HC1>:=<HC2> [<HC1>]

3amensieT 6oJiee CIoKHOE NMPaBUIIO BUA:

<HC1>:=<HC2> | <HC2> <HCI1>

[Tpu nepeurciaeHNH MOBTOPOB MOKHO TaKyKe MCIOJIb30BaTh U (UTYpHbIE CKOOKH MeTa-
CHUMBOJIBI - “{”, “}”, €CIIi 3TO HE YCIOKHSET 3amuch npaBuia. Tak, HanmpuMep, MPaBUIO BUAA:

<HCI>= {<HC2>, } ...

O3HayvaeT CoKpameHHyo (popMy 3amnucy IpaBuiIa BUaa:
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<HC1>:=<HC2> | <HC2> , <HC2> | <HC2> , <HC2>, <HC2> wu Tak nanee.

Ecim o6patuthest k cTporoit 3amucu Ha si3bike BH®, To ncnons3oBanue Kpyribix U Gu-
T'YPHBIX CKOOOK MOXHO MCKJIIOYUTh. B TOKyMEHTalusAX Ha MHOT'O€ IPOTpaMMHBIE TPOAYKTHI Bl
HalizieTe ONMMCaHus Ha 9TOM SI3bIKE, BKITIOYAst U PACIIMPEHHOE €r0 TOJIKOBAaHHE.

IIpu popmanbHOM onrcanuu Ha A3bike BH® HeoOx01umMo noMuMo hopMatbHBIX IPaBUII
JIaBaTh TEKCTOBBIC MOSICHEHUS! OCHOBHBIX TMOHITHIA — HETEPMHUHAIBHBIX CHMBOJIOB. DTO BBITION-
HSIETCSI B TEKCTOBOM PEXUME.

13.3. NMpumepbl onucaHma Ha BHP

PaccmoTpuM HECKOJIBKO TPUMEPOB ONKUCaHUK Ha sA3pike bHO.

Ilpumep 1. Onucanne B BH® cunTakcuca 11emoro 4ucia co 3HaKoM:

<mgeysoe YHuCJIO CO BHakoM>:= <ueyjoe uucao> | + <ugemoe wumcao> | - <geJjgoe
YYCII0>

<mesoe umcio>:= <uuppa> | <umppa> <uesoe uUUCIO>

<uuppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9

TakyM CHHTAaKCMYECKUM MpaBHIIaM COOTBETCTBYIOT uncia: +15, -35, 01, 12345678788 u
T.4. OTMETUM, 4TO JAJisi HAlMCAHUs IPOrpaMM, HEJOCTATOYHO OJHUX CHHTAKCUYECKHX IMpPaBHII,
HYKHO €II€ JOMOJHUTEIIbHOe CeMaHTHUeCKoe (MOHATUMHOE WM CMBICIIOBOE) OMHCAHUE S3bIKA
(cemanTuueckue npaBuia). Jlaxke B 3TOM MPOCTOM IMpUMEpPE HYXKHO YKa3aTh MaKCHUMaJlbHOE
YHCIIO 3HAKOB IIEJION KOHCTAHTHI, KOTOPOE JOMYCTUMO B KOHKPETHOM CHCTEME MPOTpaMMHUpPOBa-
Hust. Eciiu TaHHAas KOHCTaHTa COOTBETCTBYET THILY INt, TO IS 3aITUCH €€ MOXKHO yKa3aTh TOJIBKO
5 snavamux mudp (2°16 = 65536).

B Hamem npumepe memepmuHanibHbIMU CUMBOJAMH SBISIOTCS: <II€JIO€ YHCIO CO 3HA-
KoM>, <menoe 4ucio> u <mudpa>. TepMHHAIBHBIMU CHUMBOJIAMHU SIBISIOTCS: “+7, “-7,
“07,17,927 37 47 457 467,477 87 9.

OTMETHM TaKXe, 9TO OJMH M TOT e CHHTAKCHC MOXET OBITh OIMCaH Pa3HBIMHU CITOCO0a-
Mu. Tak nmepBoe MpaBUIO0 MOKET OBITH OMUCAHO TaK:

<[EeJI0€ YUCIIO CO 3HAKOM> .= <3HaK> <IIEJIO€ YUCI0>

<3Hak >.= <mycto> |+ |-

I'ne <mycTo> 4acTO MCHOJIB3YEMBIH [l ONMCAHMA MPaBUJ HETEPMHUHAIBHBIN (pakTHye-
CKHM TEPMHUHAJIbHBIN) CUMBOJ, O3HAYAIOIIUN MYCTYIO CTPOKY (OTMETHUM — HE MpoOes, KOTOPBIi
SBJISICTCS] 3HAYALIUM TEPMHHAJIbHBIM cUMBOJIOM. Eciin mpu onucanuu npaBuil TpeOyercst yka-
3aTh TEPMHUHAIBHBIA CUMBOJI —IpOOEI1, TO €ro 0003HaYaroT ClEelHUaIbHBIM CUMBOJIOM, HAallpUMED,

¢

Ilpumep 2. VIHCTpYKIIMA KOMaHIHOW CTPOKH JIJIsI 3aIyCKa IIPOrpaMm.

<sanyck nporpaMMer>:= <uMs nporpamdsl> _ <CHOHUCOK NapaMeTpOB NpOrpaMMsl>

<mMs1 nporpaMMsr>:= progr.exe | progr

<cnmcox napaMerpor nporpamdi>:= <llapamerp 1>[ < Illapamerp 2 >] [ < Iapa-
MeTp 3 >]

<MNapamerp 1>:= <HMsa panmna>

<MNapamerp 2>:= /L

<Napamerp 3>:= /P:<MNaposb>

Ommemum, ymo u 30ecb HeoOX00UMO NOSICHUMb CMBICI080€ (CEMAHMUKA NPABUL) 3HAYeHUe

npasun cunmakcuca. Tax <Ums ¢hatina> - nanpumep, cmanoapmuslii mexcmoswviil ¢hatil onepa-
YUOHHOU cucmembl (8 HEKOMOPBIX CIYYASX He HYIHCHO Odllee PACKpubléamb 3HAYeHue Hemepmu-
HAbHO20 CUMBOA, COCAABUWUCL HA OOUWenpuHsmsle Npasuild 6 ONepayuoHHOU CUCEMbl, HO
MOJCHO U packpbims). Hyoicno packpvimes makaice, umo o3nauaem ucnoib3o8anue napamempa 2
(/L), nanpumep ycmanosky cneyuanvhnoeo pesxcuma pabomei npocpammsl. Jis napavempa 3
HYJHCHO NOSCHUMb YUCIO CUMBOI08, KOMOpble HYHCHO 66ecmu 01 napoas. Cumeon " 6 nawem
onucanuu obosnavaem npoben, a napamempsl 2 u 3 mocym 6vimv onyujensl npu 3anycke. Eciu
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00NYCKaAemcs UsMeHamsb nocie008amenbHOCmy napamempos (nycms 2 u 3), mo HyIHCHO 8 OnUCa-
HUe 2paMMamuKu 3anycka 000asums 0ONoIHUMENbHOE NPABUNO 8UOA.
<CHHUCOK napamMeTpoB nporpammer>.= <[lapametp 1>[ < Ilapamerp 3 >] [ <Ilapamerp 2 >|
Jlis onycaHus MHCTPYKIMIA KOMaHAHON CTPOKH BO 2-if, 6-if mabopaTopHbIX padoTax U B
KypcoBO# paboTe He0OXO0MMO HCII0JIb30BaTh OJ00HOE ONKCAHHE.

Ilpumep 3. Paccmorpum Taxxke /i nmpumepa onucanue komannasl IF B popmare BHO.
Bo-niepBbiX, HE Oy/1eM YIUTBHIBAaTh BO3MOKHOCTH PACIIMPEHHOT0 peknma padbotel CMD, u, kpo-

MC TOI'0, COKpaTuM IpH 3TOM HCMHOTO CHHTAKCHUC U CCMAaHTUKY OINMUCAHUA.

<Oneparop IF>:= IF_[NOT] <BapuaHTH KOHCTPYKLuyu oneparopa IF>

< BapmuaHTB KOHCTPyKLuu oneparopa IF>:= <koHcTpykuuun ERRORLEVEL> | <koOH-
CTPYKILMM CO cTpokamm> | <kKOHCTpykimuu EXIST>

<koHcTpykLnuy ERRORLEVEL>:= ERRORLEVEL_<qr4cazo>_<xomaH,qa>

<KOHCTPYKLIMY CO CTpoOkamMmu>:= <CTpoka>==< CTpoka > <KoMaHpja>

<koHCTpykumy EXIST>:= EXIST <wmMs dJarZJza>_<K0MaH,aa>

<cTpokxa>:=<mobas NOCJEeNOBaTEJELHOCTE CHMBOJIOB JO npobema > | <nepemen-
Has> | %<nepeMeHHas>% | <napaMeTp KOMaHIAHOM CTPOKM>

<napaMeTp KOMaHAHOM CTPOKM>:=%<pgecsTudYHas Luppa>

<pgecarwuuHas ouppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |

Toe:

<komanoa> - 1006as KOMaHoa A3blka KOMaHOuwlx gaiinos, uckmouasn |\F. [lannas xkomanoa
BbINOIHAEMCS 8 CyYAe, ecu Yyeaosue, 3a0antoe 6 onepamope |F, seisemces ucmunnvim.

<yucno> - yenoe uucio Oez 3HAKA, KOMOPOe CPABHUBAEMCS CO 3HAYEHUeM NePeMeHHOU
ERRORLEVEL, onpedensiowuti ko0 6o38pama nocieonell GblNOIHEHHOU 6 KOMAHOHOM
atine npozpammbl unU CMPOEHHOU KOMAHObL. MedcOy smumu 3Ha4eHUsMu noopasymesa-
emcs 3Hak omuouwtenusi (>=).

<umsa ¢aina> - cmanoapmuoe ums aina OnepayuoOHHoOU CUCIeMbl, CYUecCmeosanue Ko-
mopozo nposepsemcs 8 ycioguu EXIST. Vcnosue cuumaemcs ucmunnwviv, ecau ¢haiin
Hatioen 6 npedenax mexkyuell oupexmopuu uiu no sadannomy nymu (PATH).

<nepemenHas> - 1100as MEKCMOBA NEPEMEHHAA KOMAHOHO20 ¢haiina, 8KN04as U CUcmem-
Hble nepemenHble OKpYICeHus: ycmaHnosneHuvie komanoou SET. Ecau ne ykazanvl cumeosvl
npoyenmos (%), mo umsa nepemeHHol paccmampueaemcs KaKk cmpoka, a npOmueHoM CiLy-
yae paccmMampusaemcsi 3HaYeHue Mol nepemMeHHOl.

< J106as nocie008amenbHOCmsb CUMB0NI08 00 npobena > - 100As NOCIe008aAMENbHOCb
CUMBOJI08, KOMOPAs ocpanuuueaemcs npooeiom. Heobxooumo ciedumn, umobwl 6 epynny
CUMBOJI08 CLYYANIHO He NONAOAlU CyHceOHble Clo8d.

Ilpumepbr NCTIONB30BaHUS OTepaTopa KoMaHAHBIX ¢aioB IF:

1. IFERRORLEVEL 3 GOTO MET1 — nepexon Ha metky MET1, ecniu

ERRORLEVEL >=3
2. IF (%1) == () SET VAR=NODOSTUP — nepemennoii VAR mnpucBanBaeTcs 3HaUCHUE
NODOSTUP ecnu nepBblii MapaMeTp HE 3a1aH.
3. IF NOT EXIST FIRST.EXE GOTO FINISH — nepexox Ha metky FINISH, ecnu daiina
FIRST.EXE ne cymiecTByer.

[IpakTuka.

1. Onuwume ¢ BH® cunmakcuc éewjecmeennozo yucia ¢ nopsoxom ( Ilpumep uucia:
12.234 E +10).

2. Onuwume 6 BH® cunmaxkcuc 3anycka komanono2o ¢gaiina onsa 2-u JIP (o6s3amenvHoe
mpebosanue k JIP).

3. Onuwume 6 BH® cunmaxcuc 3anycka npoepammsl 0asa 6-u JIP (ob6s3amenvhoe mpe-
bosanue k JIP).
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4. Onuwume 6 BH® cunmaxkcuc 3anycka pe3udenma onsi KP  (o6s3amenvioe mpebosa-
Hue k KP).

5. Onuwume 6 BH® cunmaxcuc onepamopa |\F ona pacuupennozo pescuma CMD.
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14. Pabota ¢ MHTerpupoBaHHbIMM (auNoBbLIMU MeEHe-
AxXepamum

Bbl HaBepHO y)ke MOHSIU, YTO MPH paboTe B PEeKUME KOMAaHIAHON CTPOKH MPUXOTUTCS
BBOJIUTH MHOTO KOMaHJI ¥ BBITIOJIHATE OMEPAIUil MEPEKITIOYCHUST MEKAY KaTaloraMu, TUCKaMH.
ITpu pabore B cpene Windows Taxke MPUXOAUTCS BBINOJHATH aHAJOTHYHBIC JCHCTBUS, HO B
3TOM cityuae Bbl MOXeTe BOCIOJIB30BAThCS CTaHIApTHBIM mpuiokeHueM — Windows Explorer.
W B mepBoM 1 BO BTOPOM cilydae paboTaTh HE OYE€Hb YI00HO, TPYAOEMKO M BO3MOXKHBI OLIHOKU
TIPU BBITIOJTHEHUU oneparnuii Haa daitnamu. s Oosbiero yao0cTBa mMpeaycMOTPEHBI CIICIIH-
aJIbHBIE MPOTPAMMBI, KOTOpPBIE Ha3bIBAIOTCS (PaijIOBBIMU MEHEKEpaMU. DTU MPOrpaMMBbl odec-
MIEYMBAIOT BHITIOJTHEHNE MHOYKECTBA TIOJIE3HBIX ONepaluii ¥ 0OYeHb yJo0HBI B pabote. Haxeroch,
YTO JJaXKe IIPU epPBOM 3HAKOMCTBE BbI B 3TOM cMOXkeTe yOeIuThCs.

PaznoBugHOCTEH (haitnoBbIx MeHEMKepoB MHOTO. OHM 00eCcreuynBaOT padoTy Kak B pe-
xume smyssiiun JJOC, tak u B cpene WINDOWS. Tlepeunicnum 0OCHOBHBIE BO3MOKHOCTH (haid-
JIOBBIX MEHE)KEPOB:

— Yrpasnenue ainamu (KOMUpoBaHHUE, TIEPEMEICHHUE, TIOUCK K MHOTHE JIPYTHE);
— YpasneHue nporpaMmaMy (3aIyck, HacTpoika u T.1);

—PenlakTupoBaHue TEKCTOBBIX (ailyos;

— CopTtupoBka (haiisios;

—Ilouck daiinos u napopmarun B aiinax;

— W MHOTHE Ipyrue BO3MOKHOCTH.

B nanHOM pasnene Mbl KpaTKO IO3HAKOMHMMCS C TpeMsi TaKUMH IpOrpaMMaMH:
DosNavigator, FarManager u. Kpome 3Tix BapranToB Bbl MOXETe BCTpETHTh U Apyrue ¢ai-
noseie Menemkepsl: Norton Commander, Volkov Commander u apyrue. @yHKIIHOHAIBLHO U TI0
uHTEepQEiicy 3TH MPOrpaMMbl OUY€HBb TOXOXKH JpYr Ha apyra. CaMoe CyIIECTBEHHOE OTIMYHE —
3TO Ha0Op (PYHKIIMOHAIBHBIX KJIABUII, KOTOPBIE UCTIOJIB3YIOTCS IS YIIPABICHHUS.

OOumMm 1715 Beex (aiyioBbIX MEHEIKEPOB SBISETCS TO, YTO B OKHE ITPOrpaMMbl OOBIYHO
MIpe/ICTaBIEHBI ABE MAaHEIH (IBa MOJOKHA), OJJHA U3 KOTOPHIX SIBISIETCSI aKTUBHOM. AKTHUBHOCTD
00BIYHO BbIAETSACTCA IBeTOM. [lepexiroueHne Mexay MaHeIsIMH OCYLIECTBISETCS KIaBHUILEH
TAB. B akTUBHOM OKHE BbIJIeJI€H OJIOUHBIH Kypcop (BbLAENsETCs LBETOM WM paMkoii). He
HY>KHO ITyTaTh 3TOT Kypcop ¢ KypcopoM MbIIH. biaounblil Kypcop BblaesseT o0beKT (daiin), Haxa
KOTOPBIM MOT'YT OBITH BBINOJHEHBI ONepanuy (KOMUPOBAHUS, NTEPEMEIICHNUS, YIAICHUS U T.1.).
IMonckazka 0 BO3MOXKHBIX omnepanusx ((pyHKIMOHANBbHBIX KJIaBHILIAX) OOBIYHO MOMELIAETCs B
HIDKHEH CTpOKe OKHa (haiiJIoBOro MEHekKepa.

Brtopoii ocobeHHOCThIO (haliJIOBOTO MEHEKEPa, SBISICTCS HAIMYUE KOMAHIHOW CTPOKH,
B KOTOPOH MO>XHO BBOJWTH KOMaHJBI U 3alycKaTh mporpaMmmbl. KcrtaTu, oObIUHO 3aIycK Mmpo-
rpaMMbl MOXKET OBITH BBITIOJIHEH MpOCThIM HakatueM kiauimu ENTER, mocme Beipenenws
HYKHOU MPOrpaMMbI ¢ IOMOIIBIO 0109HOTO Kypcopa. KomaHHas cTpoka aHaJIOrMyHa KOMaH/I-
HOM cTpoke B pexxume smyssiiun JJOC, mop ynpaBieHrneM KOMaHIHOTO nporieccopa. Ecnu daii-
noBeIid MeHemkep padotaer B cpene WINDOWS, komannHasi cTpoka COOTBETCTBYET PEKUMY
BBO/1a KoMaH[ B MeHto mmyck: ITYCK/Start=> Beimonaurs/Run => BBo koMaHIbI.
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14.1. Dos Navigator

OxHo ¢aittoBoro meremkepa Dos Navigator (ects Ha caiite) npencraBieHo Huxke. Ha
JIEBOM TaHEJIH MPEACTaBICH KaTaior (QupekTopus, mamka) aucka (c:)- C:\QC25\BIN. Ha npaBoii
MaHeu Katajor aucka (i:).

dn.com ;lEliJ
C:\QC25\BIN /
Name Name Name
mouse balll o
mrezl2 har echo_paukhat
msherc brg_3_1 fife hat
choice irs hat
chrtdemo hat turbassl win
compare hat turbhass2 win
new-vars copyfile bhat |test_par turbhass3 win
gcstart crlf bhat |testhat turbhass4 win
dim unldres date /4 hat |[choice turbass5 win
i 2menuz2 dectobin ;4 hat | be
_qcl dectohex bhat |tasmdoc
arg-cp dectooct
argl def ine
args dlist

{UP--DIR> 17-03-09 12 - 137 19-03-09 18:27
No files selected No files selected
73,607,168 free hytes on drive I:

[LACDEFGHIJEKL =1
1:\2008_2009\kaf\sp_2009\met_mater>
F1 Help F2 User F3 Uiew F4 Edit F5 Copy F6 Ren F?7 MkDir F8 Del Fi0 Menu

Jliist BBIXOZIa B MEHIO MOKHO MCTOJb30Bath kinasuine F10. s 3aBepiieHus: mporpaMMel
HEOOXO0MMO BOCIIOIBb30BaThes KiaBumamu Alt+X. Hasnadenue (yHKIMOHATBHBIX KIABHII IS
BBIIIOJIHEHMSI OCHOBHBIX OIEpalnii ITOKa3aHO B HWKHEHN cTpoke. [Ipu BBINOJIHEHHMM onepanui
KOIIMPOBAHUSA U NepeMelieHust (ailnbl OyayT KOMMPOBAThCs M3 aKTUBHOW MaHEeNIN MEHeKepa B
[IaCCHBHYIO IaHeNb. Bropas cTpoka cHM3Y npejcTaBiseT co00il KOMaHIHYIO CTPOKY JUIsl BBOJA
koMauz. IIporpamma mo3BosiA€T AenaTh MHOXKECTBO CIIELIMANIBHBIX HACTPOEK, KOTOPBIE 3HAYU-
TEJIBHO YNPOILIAKT paboTy nosib3oBatend. Hampumep, MOXKHO cO31aTh 110JIb30BATEIBCKOE MEHIO
(F2) anst GpicTporo BEI30Ba HY)KHBIX ITPOTPAMM H BBITTOJTHEHUSI KOMaH]I.

14.2. Far manager

OxHo (aiinoBoro MeHemkepa Far manager (ects Ha caiiTe) mpeacTaBieHo Huxke. Ha
JIEBOM MaHENM MPEICTaBIeH KaTtajaor (IupeKkTopus, mamka) aucka (c:)- ¢:\QC25. Ha mpaBoii ma-
HEeJIU KaTajor aucka (i:).

Bl {1:\2008_2009\kaf\sp_2009\met_mater} - Far N -|o| x|
C:\QC25 s

Name
cond.bhat

be_ask.hlp nd3 . bat
he_heep.hlp .hat
choice.com tasm.hlp
choice.hlp

date .txt td.hlp
echo_pause.bat test.bat
fife.bat

first.bhat

r4.bhat ]
.hat tl
Evaluation version ——— ||| Evaluation version
< Up > 20.02.09 00:08)|||. - < Up > 19.03.09 18:04
30 hytes in 1 file 2,672,466 bhytes in 40 files
1:\2008_2009\kaf\sp_2009\met_mater>_
2 3 4 5 ? 8 9 10

3aBepiienue padotel FAR Bomonnsercs kiasumeit F10. lns 3amycka MEHIO HCIIONB3Y-
ercs F9. Ilocne Heckonmpkux ceaHcoB paboTHl B (aiin menemkepom FAR Bbl, HecomHeHHO,
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OCBOMTECH M OyJIeTE €ro MCIoJIb30BaTh B CBOEH padoTe.

14.3. Windows/Total Commander

Jns pa6otsl B cpene WINDOWS moxHO mcnonezoBate Windows Commander wmu
Total Commander (curorrMbI). OKHO 3TO# MPOrpaMMbl IIOKAa3aHO HA PUCYHKE HIIKE.

7 -
B Windows Commander 5.11 Professional N g@
daiin  BolaeneHne KomaHael CeTe Bua KoHdurypauma 3anyck 22 Cnpaeka

BE 32 & %= B8 5 0=

[-c-1|v|[system] 11 897 292 us 61 440 560 k ceoGoaro [..) |11 [ [data] 2 318 148 us 81 923 432 k ceo6oaro []

Qc25 :A2008_2009\kaf\sp_2009\met_mater\=.*

Uma Tun | Pasmep |l Jlara Arput| [Uma Tun | Pasmep |l Jlara Arputy
P <DIR> 20.02.2009 00:08--- | ®..[.1 <DIR> 19.03.2009 18: Tn
Cllasm_ed] <DIR> 12.03.2009 13:32---- e bat 402 19.03.2009 20:36-a--
Ca1Bin] <DIR> 17.03.2009 12:31---- [ sub bat 132 19.03.2009 18:28-a--
CJMInclude] <DIR> 12.03.2009 11:15---- [second bat 137 19.03.2009 18:27-a--
(Canab3k] <DIR> 17.03.2008 13:56---- [echo_pause bat 61 19.03.2009 17:43-a--
(CaILib] <DIR> 17.03.2008 13:56---- [Z] test txt 275 19.03.2009 13:31-a--
CJ[masm] <DIR> 17.03.2008 13:56---- [ first bat 254 19.03.2009 13:29-a--
C1[Mouse.tst] <DIR> 17.03.2008 13:56---- [Ftest_par bat 226 19.03.2009 12:52-a--
Ca[Samples] <DIR> 17.03.2008 13:56---- Fpar3 bat 255 17.03.2009 21:35-a--

(1 [Tutorial] <DIR> 19.02.2009 00:33---- [Fsec bat 21 17.03.2009 17:45-a--
(C1[zan_stas] <DIR> 17.03.2008 13:56---- [Ftife bat 227 17.03.2009 17:27-a--
qc1 bat 30 27.07.2003 07:46-a-- Ffour bat 556 17.03.2009 16:36-a--

[second3 bat 423 17.03.2009 15:36-a--

[second2 bat 85 17.03.2009 09:25-a--

Fpart bat 113 16.03.2009 14:09-a--

[F1ab2svs bat 697 12.03.2009 23:16-a--

[Ftest bat 353 12.03.2009 22:48-a--

| @)Be_beep hip 354 12.03.2009 18:32-a--

| ©@)Choice hip 439 12.03.2009 18:29-a--

| @)Be_ask hip 153 12.03.2009 18:28-a--

| @)Be hip 711 12.03.2009 18:27-a--

|57 Tasmdoc zip 521 519 04.03.2009 23:08-a--

[Z] Date txt 65 21.02.2009 18:20-a--
Fr1_var4 bat 287 27.10.2004 19:13-a-- |,

0 us 0 k B 0 us 1 ®ainnalos) ormeyeHo 0 us 2 609 k B 0 us 40 pannalos) oTmeueHo

i:A\2008_2009\kaf\sp_2009\met_mater> | vi

[ F3 Npocmorp ][ F4 MNpaska ][ F5 Konus ][ F6 lNepemem ][ F7 CosaKar ][ F8 Yganurb ][ Alt+F4 Brixoa

JlocTaToOuyHO BHUMATEIIEHO MTOCMOTPETh, YTOOBI YBHUIETh CXOJICTBO C IPYTHMH (ailIOBBI-
mu  Menemkepamu. Ocobennocteio Windows Commander mo cpaBHEHHIO C JAPYTHMH
pPaccCMOTPEHHBIMU MEHEKepaMU SIBIISIETCSI 00JIee aKTUBHOE MCIIONBh30BaHKE MbIH. KpoMe Toro
31ech coOoIeHbl Bce cTanaapTel Windows mporpamm (MEHIO U KJTaBUATYpa).
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15. Pa3paboTka 6r1ok-cxem nporpamMmm

BaxuelimumMm stanoM pa3zpaboTKu IporpaMM U IPOTrpaMMHBIX CHCTEM siBisercs: (opma-
JHM3aIMs TPOLECcCca BBHIIOJIHEHUS onepanuii (MaroB, AEHCTBHMA, BIOKEHHBIX MPOLECCOB U T.I.).
OTOT 3Tan TakKe Ha3blBalOT pa3paboTKOil anropurma mporpammsl. Jist Takoil (opmannzanuu
(opManM30BaHHOTO OMUCAHUSI) JOJDKHBI OBITh HCIOIB30BaHBI (DOPMAIM30BAHHEIC SI3BIKH, HE
coJepxalue HeoJHo3HayHocTe. CyliecTByeT MHOIO OJOOHBIX Ipa)uyecKuX sI3bIKOB, HO, Ha
MOM B3IJISAl, CAMBIM YAAUHBIM SIBJISETCS] (POPMATM3OBAHHBIN SI3BIK OJIOK-CXEM.

HyXHO uMeTh B BHJy, YTO 3TOT SI3bIK MOJXOJUT HE Ul BCEX ONUCAHUH UCIONb3YEMbIX
npu pa3paboTKe MPOrpaMMHOTO OOECIIeUeHUs], a B MIEPBYIO OYEPElb UCTIONB3YETCS ISl OIUca-
HUSI  IOCJIeIOBATEIbHOCTH JeHCcTBUH M KomaHA. Hampumep, /Ui omucaHusi CUCTEM KIIAacCOB
NPUMEHSETCS SA3bIK IUarpaMM KJIACCOB, JIJIsl OMTUCAHUS CTPYKTYp 0a3 JaHHBIX rpadudecKuii 361K
cymHocrtelt u cszeil. OnHako, eciin Bam Heob6xoaumo pa3zpabotaTh MeTO Kiacca (Ipouenypy,
(GYHKIUIO U T.J.) 1a)Ke CPEAHEN CIIOKHOCTH, TO MPH pa3pabOTKe ee U ee OTIaJKH 00OUTHCH Oe3
0510K-cxeMbl. S y’e He TOBOPIO O JTOKyMEHTHPOBAHWU HMPOTPAMMHOIO OOECIEeUYeHus, CoXpaHe-
HUS HHQOPMAITUH O POEKTE JIJIS TIOCIIEAYIOIIETO COMTPOBOKIACHHUS U MOICPHHU3AIIHH.

s maboparopHeix paboT no aucuumiinHe CucTeMHOe MpOrpaMMHpOBaHUE, IPU paspa-
00TKe KOMaHAHBIX (ailyIoB M IporpaMM Ha si3blke AccemOiep, nenecooOpasHo (u Tpedyercs)
UCIOJb30BaHUE OJIOK-CXEM KaK OCHOBHOT'O s3bIKa JUI ONMUCaHUs anroputmoB. Ilostomy, s B
JTAHHOE MTOCOOME BKJIFOUMII 3TOT pa3Jien.

S3bIK OJI0K-CXeM sABIsETCS rpapuUecKiM S3bIKOM OMMCAHMA aJropuTMOB. B obmiem ciy-
qae, 0JIOK-CXeMa 3TO OPUEHTUPOBAHHBINA rpad) U3 CHEIUaIbHBIX AJIEMEHTOB - OJIOKOB (BEPIITHUHBI)
U CBSI3€U (CTPEIKU U JINHUM).

15.1. HazHa4yeHue GNOK-cxeM nporpamMmm

brok-cxemsbl (s1 Oyay MCHoib30BaTh Ha3BaHHE C ACPUCOM, XOTS JOMYCTUMO U JPYTO€)
MO3BOJISIIOT 00ECTICUUTH CIIEAYIOIIEe:

— Coznate (popmann3oBaHHOE ONMKCAHUE AITOpUTMa PabOThl pa3pabaTbiBaeMOil mporpam-
MBI

— Ha cmbicioBOM ypOBHE M Ha JTOTUYECKOM YPOBHE MPOBEPUTH MPABUILHOCTH ONMUCAHHOTO
anropuTMa.

— Bpyunyro (1o maram) BBITIOJHUTE CO3/1aBaEMYI0 IPOrpamMMy M IIPOBEPUTH KOPPEKTHOCTh
BBITOTHIEMBIX JIEUCTBUHN U MOTYy4aeMOro pe3yabTaTa.

— CnyXuTh OCHOBOHM ISl CO3JJaHUS MPOrPaMMbl HA KOHKPETHOM $3bIKE€ MPOrpaMMHUpPOBa-
Hus. OOpamaro Bame BHUMaHUE, YTO TOJIBKO B 3TOT MOMEHT MOYET OBITh TPUHATO pe-
HIEHHE O BBIOOpE S3bIKAa MPOTPaMMHUPOBAHUS, MPUYEM HMEHHO XapakTep OJIOK-CXEMBI,
WJIM €€ BUJI, I03BOJIET CJIeaTh TaKOW BBIOOP 00Jiee TOUHO.

— CnyXuTh TOJCKA3KOM MPHU OTJIAJIKE MIPOTPAMM C TIOMOIIBIO YHUBEPCATBHBIX OTIAIYUKOB.

— He wuckiodeHo, 4TO MO HAMUCAaHHOW MPOrpaMMe MOXKET OBITh MOBTOPHO IMOCTPOEHA
0JI0K-cXeMa, a €€ MOXKHO CPaBHUTh C OJIOK-CXEMOM, MOCTPOSHHON Ha 3Tare MpOeKTUPO-
BaHUS. DTO CpaBHEHHE MOXKET MPHUBECTH K CIEAYIOIIUM BBIBOJAM: MporpaMmma MmocTpoe-
Ha HEBEPHO, OJIOK cxema MTOCTPOECHA HEBEPHO WJIH, UTO HE YYTEHBI Ba’KHbIE OCOOEHHOCTH
pa3paboTaHHOTO aIrOpUTMA.

Jymato, 4TOo JaHHBIN MIEpPEUCHb MOKET OBITh MPOJIOJKEH U Jajee, a 3/1eCh 1 OTMEUY, UTO
0JIOK-cXeMa MPOrpaMMBbl MO3BOJISIET MPEACTABUTH MPOTPAMMY U alITOPUTM B IEJIOM, B BHJIE €/1H-
HOTo 00pasa, Mo KOTOPOMY MOXHO JaTh €€ OLIEHKY: IJIoXas Imporpamma mwiu xopoas. Hanpu-
Mep, eclii B OJIOK-cXeMe MHOTO CBsi3eil (B TOM 4YHCIE M M30BITOYHBIX), TO, BOBMOXHO, CIIETyeT
MOAYMAaTh O TOM, YTOOBI UCIIOJIH30BAThH MPOIEAYPHI M, TEM CAMBIM, YIIPOCTUTH TOHUMAHUE aJro-
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pUTMa U HaMCaHHOW IporpaMMsbl. CUuTalo, 4TO MPOrPAMMUCT, KOTOPBIH HE YMEET MPABUIBHO
0pOopMITATH OJIOK-CXEMBI U HE MCTIOJB3YeT UX B CBOEH paboTe, HE MOXKET MPETEHI0BATh Ha 3Ba-
HUE NMPo(hecCHOHAIBHOTO MPOrpaMMucTal

B 3aBucuMocTu ot 3Tana pa3paboTKy aJropUTMOB MPOTrpaMM, OJIOK CXEMbl MOTYT UMETh
pa3Hylo CTeNeHb JeTalbHOCTH. boee Toro, TexHonorus pa3paboTKu OJI0K-CXEM J0JDKHA Mpeay-
CMaTpUBaTh IOCJIEA0BATEIIBHOE PACKPBITHE JI€TAJEH alropuTMa, MOCTEIIEHHOE YTOYHEHUE Jei-
CTBHI M OIepanuii, BBIMOJHAEMBIX IS perieHus 3anauu. Camblil JeTanbHbIi CIOCO0 OMHCaHus
MPOrpaMMBbI — 3TO ONKMCAHUE HA YPOBHE KOMAaH] WJIM ONepanui s3blka. XOTs 3TOr0 HE BCEraa
HY>KHO, TEM HE MEHEE, 3TO BO3MOKHBIN U CaMbIi HU3KUI YPOBEHb OIHUCAHUSA, K KOTOPOMY HYXK-
HO CTPEMMTHCS, B YACTHOCTHU MPHU JJOKYMEHTHUPOBAHUH ITPOTPaAMM.

OtMmeuy emie OAHY OCOOEHHOCTD OJIOK-CXEM, KOTOpast HHOTAa MPUBOAUT K HEJOYMEHHIO.

15.2. AneMeHTbI GNOK-CXeM nporpamMmm

brok-cxeMbl, Kak OBIJIO YK€ OTMEUEHO, IPECTABISIOT COOOH OPHEHTUPOBAHHBIN rpad, B
BEpIIMHAX KOTOPOTO pa3MenIaloTcs crermduieckue sneMeHTsl. Kakaplid 3JeMeHT uMeeT 0co-
OCHHYIO CTPYKTYpY, CBO€ Ha3HaueHue M 0003HaueHue. CaMoe CyIIeCTBEHHOE OTJIMYHE 3JIEMEH-
TOB — YHMCIIO BXOISIINX M BBIXOASAIIMX CTpeloK. JIormka paboThl aieMeHTa OJI0K-CXEMBI B OC-
HOBHOM MU ompenensiercss uxX 4nuciaoM. OCHOBHBIE 3JIEMEHTHI (MX 00O3HAueHHs W HAa3HAYCHHE)
Ipe/ICTaBICHBI B TaOJIHILy PACIIONIOKEHHOM HIKE.

Oobo3nauenue Inemenma Hasznauenue Ilpumeua-
Hue
DJIEeMEHT THIla Ipo-
l 1IECC OMMCHIBAET MOCIEI0BA- Ucnonb3y-
Mpouece TEJIbHOCTh JEWCTBUU MU OlE- | €TCA KaK DJIEMEHT
pauuid. Onepanuu BBINOJ- | TOCJIEI0BATEIBHON

l HAIOTCSL OfIHA 3a7pyrod Oe3 | reTain3anu.
ycioBui. MiMeer oxHy BXoO-
JSIIYI0 CTPEJIKY U OJHY BBI-

XOJIAILYIO.
DNEeMEHT BETBIJICHUSA, MoxHo wuc-
tuna yciosue. Ecnmm ycnmo- | monb3oBate  000-
0 BHE TIPH MPOBEPKE IMOTyJaeT | 3HAUCHUSI CTPEIOK
sHauenne wuctuHa (1, HA, | (1, HA, HWctuna,
. TRUE), to nene Bemoinnsier- | FRUE) wm (0,
ca nepexon no crpeske no- | HET, JIOXD,

meueHHoi 1. Eciu ycnoue | FALSE) cootset-
MOJIy4aeT Ha KOHKPETHOM | CTBEHHO.

mare 3HaueHue J0xkb (0,
HET, FALSE), To BBITIONIHSI-
€TCSl TEepexoi IO CTpeJKe
nomeyeHHoi 0.

OTO BapuaHT KOH-
cTpykuuu ycinosue. Onuca-
Yenosue HUE aHAJIOTUIHO. BO3MOKHEI
U IpYyrue BapuaHThl CTPEIIOK.
Camoe riaBHOE: OJHA BXO-
JIMT, a IBE BBIXOJIAT.
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Obo3nauenue snemenma Hasznauenue Ipumeua-
Hue
Hauano uikna JlaHHbII 3JIEMEHT, JlaHHbIN
SJIEMEHT OIMCAHMS IMKJIOB, | 3JIEMCHT PEKOMEH-
KoHew, UMeEeT J[BE BXOJSAIINE CTPEI- | TyeTcs LIS
KU U JIBE BBIXOJSIIHNE CTPel- | 0hopMIIeHHs OJIOK-
kd. Ha3snauenuwe crpenok | cxem  Jaboparop-
= MOKa3aHO Ha PUCYHKe. B mo- | HeIX pador.
Jie JTaHHOTO OJIOKa 3aIrChI-
BAIOTCS YCJIOBHS IMPOJIOJIKE-
B Teno unkna HMS [MKJIa U M3MEHsAEMbIE Ha
Ka)KIOM €ro Iare rnapamer-
PBL
Hpyroii snemeHT ais IIpu opra-

( Hauyano uukna 1

Teno uukna

i

KoHey uukna

'

OpFaHI/ISaHI/II/I IMUKIINYCCKUX
¢bparmenToB mporpamMm. OH
COOTBETCTBYET I'OCTy.
OTOT DJEMEHT COCTOUT U3
JIBYX 4YacTel, B IEpBOM 3a-
MMUCHIBAIOTCS HaYajJabHBIE
YCIIOBUS IMKJIA, @ BO BTOPOU
YCIIOBUS €T0 MPOJI0JKEHUSI.

HU3ALUA  BJIOYKEH-
HBIX IMKJIIOB HE
BCErIa  SIBIAETCS
HATJISIOHBIM. Ole-
MEHT HE SBIAETCS
00s13aTENIbHBIM IS
JIP.

!

MevyaTb

DneMeHT IL 000-
3HaueHUus BbIBOJa MH(pOpMa-
[V, B YaCTHOCTH HA I1€YaTh.
JlaHHBIN 3JIEMEHT IMOXO0X Ha
3JIEMEHT THUIIA MPOUECC U BO
MHOTHX  CIy4yasgX  MOXET
OBITH UM 3aM€EHEH.

B JIP nyu-
II€ HCIIOJIb30BATh
pouecc.

KnrouyeBoe ycnoBue

T

DJIeMEeHT Tula nepe-
Kimoyarens.  Mveer  oauH
BXOJ M MHOXECTBO BBIXO-
noB. Ilo ximrodyeBOMy ycio-
BUIO oIpenensieTcs: (BblYMC-
JseTCsl) HOMEp BbIXOAA, IO
KOTOPOMY IIPOU3BOJUTCS
repeaaya yrpaBJICHHUS.

Pexomen-
IyeTcs JJs  BbI-
noiuenua JIP mo

Kypcy.
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Obo3nauenue 3nemenma Ha3znauenue Ilpumeua-
Hue
Oto napyras dopma [IpumeHsTH
O6moka mnepexioyarens. Ho | pasHOBHAHOCTH

YcnoBue 1

YcnoBue 2

YcnoBue N

eCTh M OTJIMYMS, Hapumep,
yCJIOBUS, MOTYT OBITH pas3-
HBIMH M YHCJIO BBIXOJIOB
OoJblIIe HA eIMHUILY, TaK KaK
NpeAyCMOTPEH BapHaHT, KO-
ria HU OJHO YCJOBUE HE
cpaboTaino (Mo yMOJIYaHHUIO -
default).

OJIOKOB  TIEPEKJIIO-
qaressl JKelaTelb-
HO Ha OCHOBE JIO-
TUKH paboTHI IMpo-
IpaMMBbl.

!

HY uukna

:

> Teno umkna

MpoaomknTb

MpoBepka
3aBepLueHus

3nmecy MpeacTaBlieHa
KOHCTPYKIIUSI, KOTOpas He
SIBJISICTCSI  OTICIIbHBIM  3JIe-
MEHTOM OJOK-CXEMBI, a CO-
CTOUT M3 TPEX BaXKHBIX OJIO-
KOB, KOTOPBIE JTOJDKHBI TIPH-
CYTCTBOBaTh B JIFOOOM IIHK-
Je:  3aJaHue  HadYaJIbHBIX
ycnoBuil mukna (HY), Temno
[UKJIA, TPOBEPKA YCIIOBUS
3aBePIICHUS/TIPOAOKEHUS
ITUKJIA.

Oty  1po-
CTEHUIIYIO, HO
000011IeHHYIO
0JI0K-CcXeMY s

BKJIIOUMN [UIA OO-
jiee YETKOTO ITOHH-
MaHUS IIUKJIOB. Ta-
KYI0O KOHCTPYKIIHIO
MOKHO HCIIOJb30-
BaTh C ONEPATOPOM

IF, if.

37ech TaKkXke Mpen-
CTaBJICHA KOHCTPYKIIUS, KO-
TOpasi HE SIBJISACTCS OTIEIb-
HBIM  DJIEMEHTOM  OJIOK-
CXEMBI, @ COCTOHWT M3 Tpex
BA)XHBIX OJIOKOB, aHAJIOIUY-
HBIX  TPEABIAYIICH  KOH-
cTpykuuu. OTivuue 3aKiro-
Y4aeTcs B TOM, YTO TEOPETH-
YECKH BO3MOXKEH IMKI 0e3
€IMHOTO BBIMOJHCHUS Teja
nukiaa (CpaBHM KOHCTPYK-
nuu DO u WHILE).

Oty  1po-
CTEHUIIYIO, HO
00001TICHHYIO
0JI0K-CXEMY s

BKJIIOUMI [UIA OO-
JIE€ YETKOro IOHH-
MaHMs UKI0B. Ta-
KYI0 KOHCTPYKITHIO
MOJKHO HCIIOJIB30-
BaThb C ONEPaTOPOM

IF, if.
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Oobo3nauenue rnemenma Ha3nauenue Hpumetta-
HuUue
HY uukna
MpoBepka
3aBeplueHus
Mpoponxutb
Teno uukna
Takoii »yeMeHT WHcC- Heob6s3a-

MOJIB3YCTCA JIA BbIACICHUA

TEIbHBIA 3JIEMEHT

B 0OJIOK-CX€Max Yy4acTKOB | OJok-cxem. B mosis
<—>< Mpouenypa ) BbI30Ba mponenyp (¢yHk- | OjJoka  3amuchIBa-
UMW, METOJOB, MOANPO- | €TCS Ha3BaHHUE
TpaMM U T.11.). MPOLIEIYPHI.
JBoiiHas CTpeIIKa
MOKA3bIBAET TO, YTO BBIMOJ-
HSIETCSI BO3BPAT U3 MPOLEIY-
PBL
JlaHHbII 3JIEMEHT nsa  mpo-
ompejeNisieT Hayajao aliro- | TpaMM C HECKOJb-
pUTMa, HA4YaJIO BBINOJIHECHUS | KHMH BXOJIaMU
nporpaMMbl. Yaimie Bcero B | HayalibHbIE  3Je-
OMHOW OJIOK-CcXeMe TaKOil | MeHTBl  JIOJDKHBI

3neMeHT oauH. Mmeer onny
BBIXOJSIIYIO CTPETIKY.

OBITH IOMEYEHBI.

JlanHbIi 3JIEMEHT
OIIpeACIIIeT KOHEL| alrOpUT-
Ma, KOHEI[ BBIIIOJHEHUS Mpo-
rpaMMbl. Takux 31€MEHTOB
MOXXET OBITb HECKOJBKO, B
3aBUCHUMOCTH OT JIOTUKH pa-
060Tel mporpamMmbl. Hmeer

OJIHY BXOJSIIYIO CTPEIIKY.

OneMeHT
OKOHYAHHS MOYKET
MMETh OIWUH WA
HECKOJIBKO BXOI0B.

o e

Haunbiii (1 ciemyro-
LIHI1) SJIEMEHT HCIOJIb3YeTCs
JUTSL YCIIOBHOTO Pa3pbhiBa CO-
eqUHSIIoNNX JuHui. B moie
JJIEMEHTa 3aMUChIBACTCS
obo3Hauenune (vame OykBa
wi uugpa). 9to o0o3HaUe-
HUE JOJDKHO COOTBETCTBO-
BaTh OOO3HAYCHHUIO JPYroi
TOYKH pa3phiBa.
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Oobo3nauenue rnemenma

Ha3nauenue

Ilpumeua-
Hue

DTOT 3JIEMEHT SBIIS-
€TCcsl TMapHBIM K TpeIbIay-
memy. OHHM TIO3BOJISIIOT Op-
TaHU30BaTh Pa3pbIB JIMHUH
Ha OJTHOM JIMCTE WJIU Ha pa3-
HBIX JINCTaX.

OneMeHTbl B BUJE
IIPOCTHIX JIMHUM U JIMHUM CO
CTpEJIKAMU  3a/1al0T  CBS3U
MEXIy OJIOYHBIMU BIIEMEH-
Tamu OJ0K-cxeM. Jls auHui
0e3 CTpeJoK Mojpa3yMeBa-
eTcsl CTpeJKa: CBEpXY - BHU3
U clieBa - HampaBo. JIMHUU C
JIBOWHBIMU CTpEJIKAMU HC-
MOJIB3YIOTCS AJi1 00O03Haue-
HUs1 BBI30BA MPOLIEAYP.

Jlnann Mo-
ryT OBITh JIOMaHBI-
MU, HO TOJIBKO TOJ

PSIMBIM YTIIOM
(I'OCT). Ipenmo-
YTHTEIbHEES uc-

N0JIb30BaTh JINHUH
CO CTpEIIKaMH.

15.3. Npumepbl 610K-cXeM nporpamMmm

B nannom paszene Mbl pacCMOTPUM HECKOJIBKO MPUMEPOB OJIOK-CXEM ISl ILTIOCTPALIU
WCIIOIb30BAaHUS 3JIEMEHTOB U MPUEMOB IIOCTPOCHUS alrOpuUTMOB. [IprMepsl mpocThie U COOTBET-
CTBYIOT IporpaMMam, KOTOpble PacCMOTPEHBI B IPYTUX pasjenax Hacrosuiero nocoodus. [lepen
OJIOK-CXEMOH J1aHa CChUIKa Ha pasfell, B KOTOPOM OMHCaHa NMporpaMMa €il COOTBETCTBYIOIIAS.
Ecnm menkHyTh MBIIKON Ha cchUIKY (¢ kiaaBumeid Ctrl) MOXKHO onepaTHBHO NEPEUTH K TECTY

IIPOrpaMMBI.
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[Tpumep Gi10K-CXeMBbI IPOTpaMMBbl AJIsi KOMaHIHOTO (haiiia, pacCCMOTPEHHOTO B paszzene
Ouwuoka! Ucmounuk ccoliku ne naitoen.. JJanublii KOMaHAHBIN (Qailll COOTBETBYIOT MPOrpam-
Me, KOTOPYIO HYXHO pa3zpabotats B JIP HoMep 2. B 610k-cxeme 3Toro npumepa npoJeMOHCTpU-
POBaHO MCIIOJB30BAHME MEPEKIII0YATEN U AJIEMEHTOB THMa mpouecc. OTMETHUM, YTO MEPEKIIo-

( Havano )
v

— OuucTKa aKpaHa

'

BbiBOA MeHIO
(ECHO)

\ 4

3anpoc KnaBuwum
(BE ASK)

v

ERRORLEVEL =7

e

— Pexum 1 Pexum 2

v

C KoHeu )

yaTelnb B KOMaHJIHOM (aiiie peasin3oBaH ¢ moMoInTio AupektuB IF, moatoMy, ctporo rosops,
OJI0K-CXeMa He COBCEM TOYHA, XOTS MOJHOCTHIO OTPakaeT aIrOPUTM Nporpammsl. [IpuunHa He-
TOYHOCTU JAHHOW OJIOK-CXEMBbI 3aKIII0YaeTCs B TOM, HE SICHO KyJa Mbl OyleM JIBUTaThCsl B TOM
ciyuae, korja Oyzaer nonyueH pe3yiabrar ERRORLEVEL < 1. BcnoMHuTe, 4TO CpaBHEHHE BbI-
nojHseTcs no ycaosuto >=. [Ipu ucnonszoBannu BE ASK nonmycTuMo Ha3HauuTh KITO4 BO3Bpa-
Ta [0 yMoJyiyaHuto, HanpumMep 3. Torzna nporpamMma 3aBepIINTECS JaXe IMPU HEBO3MOXKHOCTH 3a-
JaHWs HY)KHOTO HOMepa ¢ KiaaBuatypsl (oTinuaHbiMU OT 1, 2, 3). Ilpu ucnonszoBannn CHOICE
TaKO€ HEBO3MOJKHO, TaK KaK KJII04a [0 YMOJYaHUIO 331aTh HENb34.

Korna BeiOpan Meron peaiu3alluu aaroOpuTMa MOKHO NMPUCTYNUTh K HAMKCAHUIO MPO-
rpammbl. Ecin O710K-cXeMy /1J1sl Halllero KOMaHIHOTO Qaiiyia mocTpouTh NOCIe HAKMCaHUs Mpo-
TPaMMBbI, TO OHa MOXET BBITJISJIETh TAK, KaK MIOKa3aHO Ha CJIEIYIOLIEM PUCYHKE.
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Ota G0oK-cxema saBisieTcs 0ojee TOYHOM, TaK KaK MOXET IMPaBUIbHO paboTaTth U B TOM
ciydae Korjaa KoJ Bo3Bpata < 1.

C Hauano )
v

OuucTtka aKkpaHa B

v

BbiBOa4 MeHI0
(ECHO)

v

3anpoc KnaBvwm
(BE ASK)

ERRORLEVEL=3
a

Het

ERRORLEVEL=2

Het

ERRORLEVEL=1

Het

( o)

B aToi1 cxeme nepeknrogaTesb IOCTPOCH Ha OCHOBE BTOPOM KOHCTPYKIIUH.

Pexum 2 —DA

Pexum 1
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[Tpumep GI0K-CXEMBI aITOPUTMA MPOTPAMMBbI Ha sI3bIKe AcceMOIep ¢ mpoueaypamu ( CM.
pasaen Quuoka! Hemounuk cevliku ne nauden. ). Crnenyroras 0JI0OK-CXeMa MOKa3bIBaeT Kak
CIIOJIb30BaTh OJIOKU BBI30BA MPOLIETYP.

( Havano )
v

3arpys3ka DS

L 2

BbiBog cumBona )
LET 4—»{ PUTCH

MepeBop cTpokn <—>C CRLF )

L 2

dopmupoBaHue PA -
ANWHHOro aapeca

L 2

BuiBoa cumeona B <—>( TESTP )

v

MepeBoa CTPOKMU <—>C CRLF )

OxwunagaHue BBoaa
cuMBoOna

v

3aBepLueHune
nporpamMmbl

v

( Kowew )

st oTAENnpHBIX MpoLeyp HYKHO pa3paboTaTh OTAENbHbIE OJIOK-CXeMbl U MPECTABUTh
B oTueTe. B MeToaMueckux ykazaHUSX OTMEUEHO, YTO €Ciu Bbl ucnonb3yeTe moBTOPHO OJHU U
TE e MPOIeAYpbl, TO AOMYCKAETCS HE MOBTOPSITH B HOBBIX OTYETaX OJIOK-CXEMBI 3TUX MpOIIe-
nyp. [Iporpamma st 3Toii 610K-cXembl oueHb mpocTta. OIHaKo, OJIOK-CXeMa HY>KHA IS IeTalTb-
HOTO OIMCAHUS I1aroB, KOTOPbIE HY>KHO BBITTOJIHUTH JJIsl PEILICHUS 3aauu.

B neranpHOi G10K-CXeMe MBI MOKEM pachucaTh aJrOpUTM paboThl IPOrpaMMBbI BILIOThH
710 OTAETBFHONW KOMaHIBl. DTO MO3BOJISIET NMPOLEAYPY KOAUPOBAHUS CAETIATh MPOCTON U Gopma-
An30BaHHON. BO3MOXKHO B rpymnmnax pa3pabOTYMKOB U TaKOE: OJIUH MPOrPaMMUCT-aHAIUTHK pa3-
pabaTeiBaeT aNTOPUTMBI U OQOPMIISET JETalbHbIE OJIOK-CXEMBI, a Ipyrue, MpudeM MeHee KBa-
AUGUIMPOBAHHBIE BBIMOJHAIOT KOAUPOBAHWE M OTIAAKY IporpaMM. Takoe pasjieneHue BO3-
MOYKHO, TaK KaK TPOLECC CO3JaHUs alTOPUTMOB PELICHHS 3a/1ad Oojiee TPYIOEMOK, TpeOyeT
0oJbIIIero OMbITa U KBaTu(uKauu. Yacto ObIBaeT Tak, 4YTO HAUMHAIOIIUE MTPOTPAMMHUCTHI 3aHU-
MAalOTCsl KOJUPOBAHUEM MIPOrPaMM JI0 TEX MOP MOKA HE MOJIy4aT JOCTATOYHOI'O ONbITA U 3HAHUM
JUTSL CAMOCTOSATEIBHON Pa3pabOTKH CIOKHBIX aITOPUTMOB IIPOTPAMM.
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JeranbpHas Gi0K-cxema mporpammsl Ha AccemOiepe A BbIBOJIa 2-X CUMBOJIOB IpPHUBE-
JICHA HUXKE.

()
:

3arpy3ka DS
PUSH CS
POP DS

-

BbiBog cumBona LET
MOV DL , LET
CALL PUTCH

4—»‘ PUTCH )
n
epeBoa CTPOKU ( — )

CALL CRLF

v

dopmupoBaHmne PA

LEA BX , TESTP
MOV PA , BX

MOV PA + 2 ,DS

v

BbiBOg cumBona B
MOV DL , 'B’
PUSH DX
CALL DWORD PTR CS:[PA]

TESTP )
POP DX

n
epeBo/l CTPOKM ( CRLE )

CALL CRLF

O)KVIAaHMe BBOAaA CUMMBOIJIa
MOV AH, OlH
INT 021H

v
3aBepLlieHMe nporpamMmbl
MOV AL, 0
MOV AH, 4CH
INT 21H

v

( om )
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Hwxe npencrasiena 6J10Kk-cxeMa MpoIeIypsl A IPOrpaMMBbI TIeYaTH CUMBOJIOB M CKaH
KO10B KiaBuil ( cM. pazzaen 16.7. [Ipoepammol Ons nonyuenus Cnucka Kooos ).

( Hauano )

!

YcnoBue koHUa oo )
LMKNna He 3agaHo(1)

v

Yutatb cumBon
key = getch()

BbiBog
cMMBoOna

BbiBog scan
Koaa

A >
Aa BuiBoa 1 3anpoc
Iy noaTBepXKAeHUS
Het key = getch()

Key = 13 (Enter

Het

Oa

( KoHew )

B 3T0ii mporpaMMe B MHTEPAKTHBHOM PEKUME CUUTHIBAIOTCS KOJBI HAKATHIX KIIABHII,
MIPOU3BOIUTCS UX pacriedyarka. [Iporpamma Hanucana Ha s3pike CH. B nanHom npumepe mpoui-
JFOCTPUPOBAHO: HCIIOJF30BAHUE LUKIMYECKON KOHCTPYKIMH. VICTONb30BaHUE YCIOBHBIX 3Je-
MEHTOB ¥ IIPUMEHEHHE IEMEHTOB JJIs pa3pbIBa JUHUN CBSA3U B OJIOK-CXEME.

B nporpamme oprannzoBaH 0e€CKOHEUYHBIH IUKJ. BBIX0Oa W3 IUKIIA BBITIOIHAETCS B TEJe
LUKJIa npu npoBepke Haxxkatus kinasuim ESC (kon 27) u moaTBepskaeHus kiasumamu Enter wium
kiaBuieit “Y”. [Ipu cuuThIBaHMM KO/ KJIABUILU MPOBEPSIETCS MEPBBIA 0aiiT. 3HaUE€HUE TIEPBOTO
OaifTa yka3pIBaeT Ha BBOJ IE€YaTHOro cMMBoOsa Wi BBOJ ckaH koxaa (key = 0). [loxpoGHo o
CKaH-KoZax cMoTpuTe B pazzaene nmocoous 16.5. SCAN — koowi.

[IpoBepku B TpOrpaMme BBIIONHSIOTCS orepatopoM if W YCIOBHBIM BBIpAKEHHEM.
YcnosHoe Beipaxkenue (isgraph( key ) ? key : ' ') BctaBieHo B BbI30B (DyHKIMH medatd — Printf.
Gynkuus isgraph mposepsieT mpHU3HaK MEYaTHOrO CUMBOJIA M oToOpaxaer cumBoin (key) mim
npoben Otmedy, 4To B OJIOK-CXEME dTa JIOTMKA OTOOpa)XaeTcsl YCIOBHBIM 3JIEMEHTOM, B IPO-
rpaMMe BCTaBlieHa B BbI30B (pyHkuMu. KcraT, 3T0 oJlHa W3 NMPUYMH TOTO, IMOYEMY HE BCEr/a
MIPOTpaMMbl CTEHEPUPOBAHHBIC aBTOMATHUECKU SBISIOTCS 3PPEKTHBHBIMHA W HarsigHbIMU. [1o-
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cie nposepku 3aBepuieHus 1o ESC B nporpamme BBINOJIHAETCS 3alIpOC CUMBOJIA MTOATBEPHKAC-
HUS ¥ IPOBEpPKA €ro BBOJIA. J{JIs1 3TOT0 MCTONB3YIOTCS YCIIOBHBIM 371EMEHT OJIOK-CXEMBI.

W nocnennee, ¢ MOMOIIBIO MJIEMEHTa B Kpykodke (“‘A”) Mbl MOKa3bIBacM, KaK CIEIaTh
pa3pbIB JIMHUU CBSI3U. DTO MO3BOJISET HE THYTh CBS3YIOLLYIO JIMHUIO Y€pe3 BCIO CTPAHMILY U U3-
OexxaTh nepeceueHus JUHUM. [locne BbISICHEHUS TOTO, SBISETCS JIM CUMBOJI MI€YAaTHBIM WM HET,
MBI JIOJIKHBI IEPEUTH Ha MIPOBEPKY 3aBEPIICHUS LIUKIIA. DTO JIENaeTCs ¢ IOMOIIBIO 100aBIeHUs
2JIEMEHTA C CUMBOJIOM “A” B MECTO IIPOBEPKU KJIABUILIN 3aBEPLICHMUS.

15.4. OchopmneHne 6noK-cxembl NporpaMmmbl

[Tpu opopmiieHnn 6JI0K-CXeM HYX)HO coOJt01aTh (hOpMalIbHBIC, BU3YyaJIbHBIE U CEMaHTH-
yeckue npasuia. GopmanbHble TpaBUiIa 3aJAIOTCS SI3BIKOM OJIOK-CXEM M HM300pa)kKeHHUEM €ro
3JIeMeHTOB. BusyanbHble paBuiia MO3BOMISIOT ceNaTh 0I0K-cxemy Ooliee HarsiHoi. CMBbICIO-
BbIE MIPaBUJIA ONPEICIIAIOTCS alTOPUTMOM KOHKPETHOH 3a7auu pa3paboTku mnporpammsl. [lepe-
YHCIIUM OCHOBHBIE ITpaBuUJIa:

— Bce anemMeHTb! JOKHBI UMETh TOYHO TAKOE YKCJIO BXOJIOB U BBIXOJI0B, KOTOPOE OIpEie-
asieTcs n300paKeHHEM dIIEMEHTA.

— JIOMKHBI CYIIECTBOBAThH IYTH W3 HAYAIBHOTO 3JIEMEHTa XOTS OBl B OJJUH KOHEYHBIH 3Jie-
MEHT.

— He 10mKxHO OBITH 37IEMEHTOB THIIA IPOIIECC C OJHUM BXOJIOM U 0€3 BhIXOJa.

— Jlansble B OJI0K-cXeMaX HE OMHCHIBAIOTCS.

— W3 snementa Tuna npoiecc He MOKET ObITH OoJiee OJJHOTO BBIXO/A.

— DieMeHTHI OJIOK-CXeMBI JJOJDKHBI 3aHMMAaTh PAaBHOMEPHO BCE MPOCTPAHCTBO CTPAHUIIBI
WIN JINCTA, HA KOTOPOM OHHU PacCIoOJIararTCs.

— DneMeHThI AOKHBI UMETh NPUOIM3UTENILHO paBHbIE pa3Mepsl U OAHMHAKOBOE (hopMaTH-
poBaHuUe.

— PaccrosiHre MeXTy IEMEHTaMU JIOJIKHO OBITh IO BO3MOXHOCTH OJIMHAKOBBIM.

— DneMeHTHI U JINHUY CBSI3U HE JOJDKHBI PAcoNiaratbCsi OUeHb OJIM3KO APYT OT ApyTa.

— JIuHUM CBS3M HE JIOJDKHBI IEPECEKATHCS (TOIBKO B MOPSIKE UCKITIOYCHHU ).

— Ecnu nunun cBsizell He UMEIOT CTPEJIOK, TO HApPaBICHUE CTPEJIKU MOPa3yMEBaeTCs TakK:
CJIeBa HAINPaBO M CHMU3Y BBepX. ECIM BO3HUKAIOT HEOJHO3HAYHOCTH, TO KeJIaTeIbHO UC-
T0JIb30BaTh KOHIIEBBIE CTPEIIKH.

— bnoku B O10K-CXeMe JKelnaTelbHO MPOHYMEpPOBaTh, B 3TOM Cilydae ynoOHee c03/1aBaTh
oIucaHue 0JIOK-CXEM MPOrpaMM.

— Tommea JIHHUNA CBA3HM TOJHKHA OBITH OQUHAKOBA.

— brok-cxema qomkHa OGOPMIIATECS C TIOMOUIBIO CTaHIAPTHBIX MPOTPaMM PHUCOBAHMSA,
Hanpumep MS VISIO unu MS WORD.

Hywmeparust 6;10k0B MOKET OBITh BBINOJIHEHA pa3IMyHbIMU criocobamu. Ha pucynke Hu-
e IOKa3aHbl BAPHAHTHI TAKOW HyMEpaLuu.

| !

2 MNpouecc 4. MNMevaTb

Jns onmcanust OJIOK CXeM OYEHb yJO0OHO HCIIOJIb30BaTh HMPOTrpaMMHBIA Mpoaykr MS
VISIO, npuyeM MOXHO BOCIIOJIB30BATHCS JIFOOOW BEpCUEH MPOrpaMMHOTO MPOAYKTa. PucyHku
caenannblie B VISIO M0OXHO JIeTKO BCTaBUTH B 10KyMeHThl MS, B wactHoctu MS WORD.

IIpumeuanue. Ilocne BCTaBKM PHUCYHKA JKEJIATEIFHO BBITIOIHUTD JIBE ONEPAIHH:
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— BremonHuTh (hopmMaTHpoBaHuEe 00BEKTa PUCYHKA TaK, YTOOBI OH Pa3IBUTAN TEKCT I10 T'O-
pPHU30HTAIM (BBIACTUTH PHUCYHOK, (hopmar oObekT =>3axyanka [lonoxenne =>Knomka
JOTIONTHUTENBHO => 3akianka Oorekanue => Bri6op CHuzy u Bepxy => OK =>0K).

— BrmonHuTh TpuUBS3KY pucyHKa K ab3amy. AO3ai mydmie BHIOpaTh HaJ PUCYHKOM. (
BKIII0UUTH peXUM MPOCMOTPA HEMEYATHBIX 3HAKOB - T, BBIJCIUTH PUCYHOK, IIEPEMECTUTh
AKOpb Inepen ab3auem cieBa, popmaTr oobekT =>3axianka Ilomoxenune =>Knomnka no-
HOJHUTENbHO => 3axuaznka lomoskenne pucynka => ["anodka yCTaHOBUTH MPUBSA3KY =>
OK =>OK). Ilocne 3Toro Ha sikope MOsBUTLCS 3aMoueK. PUCyHOK Oyner nepemerarbes
BMecTe ¢ ab3aneM. HyxHo paccuuTarh Tak, 4TOOBI U PUCYHOK M a03all MOMENIaInch Ha
OJIHOM CTpaHULE JTOKYMEHTA.

Jnst pucoBanus B VISIO HykHO BbIOpaTh METpUUECKUM 111a0JI0H 0OBEKTOB ¢ Ha3BaHUEM
“Basic Flowchart Shapes”. B atom mabone cogepkarcs Bce HEOOXOAUMBbIE 00BEKTBI JIJIsT PUCO-
BaHMs OJIOK-CXEM.

15.5. Bnok-cxembl 1 oNnUCcaHnA AaHHbIX

B 6n10k-cxemax He IpeayCMOTPEHO JIEMEHTOB JUUIsl ONMCAHMs JaHHBIX. DTO 00BsACHIETCA
TeM, 4TO OJIOK-CXEeMa HCIOJIb3YeTCs Ul OMMUCAHUs NEeHCTBUI (ONepaTopoB), a ONMUCAHUS Iepe-
MEHHBIX HUKAaKMX ACHCTBUI B Iporpamme OOBIYHO He BbIMONHAIOT. [loaTOMy onucanue nepe-
MEHHBIX, TaK Ha3blBaeMasi crelu(UKAIUsI MEPEMEHHBIX MPOrpaMMbl MPOU3BOAUTCS OTAEIBHHO.
Jlyuare Bcero 3To caenaTh B OT/ACIBHON TaOIHIlEe, B KOTOPOH O0TOOpakaeTcs: Ha3BaHUE W THII TIe-
PEMEHHOM, ee Ha3HaYeHUE M HUCIONb30BaHKE. [IpuMepoM Takoil TaOIUIBI ISl IPOTPAMMBI BbI-
BOJIa CUMBOJIOB MOXKET OBIThH ClI€yIOlIast TabauIa:

Ha3zeanue Tun Ha3nauenue TI'0e ucnonvzyem-
ca
LET DB s BBIBOJIA B nporpamme wu
CHMBOJIA Ha DKpaH npouenype PUTCH

[TonpiTKa omucaHusi JaHHBIX B JaOOpaTOPHBIX paboTax M perTuHrax OyaeT pacleHU-
BaThCs KaK OIIMOKA, M CBUJETEICTBOBATh O HE3HAHUU MPABWJI HAITMCAHUS OJIOK CXEM W JIOTUKU
IIPOrPaMM.

16. Kogbl X Ha3HaYeHue U BUAbI

KonnpoBka pycCKMX CUMBOJIOB pPa3IMuaeTCs B pa3HbIX pekuMax paboTel: paboTa B cpesie
WINDOWS u pabotsl B cpeae smymsinu JJOC. Tak UCTOPUYECKH CIOXKHIOCH, YTO 3TH KOIH-
POBKM HE MJIEHTHYHBI, a /Ul HOPMAaJbHOI'O IPEJICTaBICHUs] CUMBOJIOB Ha 3KpaHE MPUXOAUTCS
BBITIOJIHATH orepanuu rnepexkoauposanus. Komguposka B cpene HOC Hocut HazBanume ASCII
(American Standard Code for Information Interchange — amepukaHcKuii cTaHIapTHBIN KO IS
obmeHa wH(pOpMaIMei) B MepBOHAYAILHOM BapUaHTe cojepikaia Bcero 128 komoB (CM. mepByro
TaOIUIy HUOKE). 3aTeM nosiBUiIach paciupeHHas koaupoBka ASCII, kotopas Obu1a paccuutaHa
y’ke Ha 256 cuMBOJIOB (CM. BTOpPYIO TabIuIly HUXKE). B 3T0l KonupoBKe yke MOKHO ObLIO Mpen-
CTaBUTh CHUMBOJIBI JIPYTHX SI3BIKOB M CHUMBOJIBI IIceBAOrpaduKU. B coBpeMeHHBIX pycHUpHUIHPO-
BAaHHBIX IPOrpaMMax 3Ty KOIMPOBKY BbI MOXETE BCTPETUTH TAKXKE MO Ha3BaHWEM “‘Kupuumna
JOC/ Kupumumnna JIOC 2”. Koguposka B cpeae WINDOWS, B nepByro ouepenb BTopasi 4acTh
tabmuiel (128 - 255), umeer apyroe coaepxanne u HasBanue - ANSI. JIpyroe nasBanne ANSI —
koaupoka WINDOWS. B 3101 cucteMe KOoAUPOBaHUS HE UCIIOJIB3YIOTCSI CUMBOJIBI TICEBAOTPa-
(GuKH, TaKk KaKk BBIBOJ WHPOPMAIIMK HA SKpaH BHITIONHACTCS B rpadudeckom pexxume. [lozummm
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PYCCKUX CHMBOJIOB HaXOSATCS BO BTOPOM MOJOBUHE TaOIUIBI (CM. TaOIUIIBI HUXKE) U UMEIOT OT-
agHy0 KoaupoBKy oT koma ASCIIl. Dto cozmaer MHOTO TIpoOjeM MpU COBMECTHOH paboTe B
WINDOWS 1 pexxume KOMaHAHOM CTPOKH.

CocTrosiHMEe KOAMPOBKH BIMSIET Ha CIIEIYIOIUE ONEPALIH:

— BrBon mHbopmanmMu Ha 3KpaH AUCIUIes, €ciM MH(OpMAIys HE IedaraeTcs Io-
PYCCKH, 3TO O3HAYaeT, YTO KOAWPOBKA BBOJMMOIO CUMBOJIA WK (pailyia HE coBHAtaeT ¢ Ko-
JMPOBKOW BBIBO/Ia MH(POPMALIUH.

— Bsoa undopmarum ¢ KnaBuaTypbl, BBOJIUMbIE CUMBOJIBI 0TOOPaKAIOTCsl HE B TOM BU-
7€, KOTOPBII 0)KUAAETCsl IPOrPAMMUCTOM HIIH 110JIb30BATEIIEM.

— BsaumHbI niepeBoa nHGOPMAIIMK U3 OJHON KOJMPOBKHU B JAPYTYIO (YaIle BCETO 3TO
¢aiter). Mcxonnas u pe3ynbTUpYIOIIas KOJUPOBKA CUMBOJIOB JIOJKHBI OBITh 33JaHbl Mpa-
BUJIBHO.

Ipumeyanue. Pexomenayo Bam neranbHO pa3o0paTbes ¢ KOAMPOBKOM PYCCKUX CHMBO-
JIOB TIpH pa3paboTke 0TYeToB MO JabopatopHbM padotam. Ecinu Bel moiiaere mo “npoctoMy my-
TH’ W OTPAHUYUTECH TOJIBKO JJATUHCKUMHU OyKBaMH, TO 3TO OyJeT HEBEPHO, U Takou oTdeT 1o JIP
He Oy/IeT CYMTATHCS MTPABUIBHBIM.

Takum 006pazom, 11 KOPPEKTHOW pabOTHl B Cpejie ABYX KOAMPOBOK HEOOXOIUMO oOec-
MEYUTh KOPPEKTHBIN BBOJA U OTOOpakeHUE MHPOpMAIUU. DTO 0OecTednBaeTCs CleluaIbHbIMU
MporpaMMaMi — pycU(QHUKaTOpaMu, KOTOPbIE JOJKHBI OBITH MPeIBAPUTENBHO 3aIyIIECHBI NIEPE
OCHOBHOH pabotoii. Pycudukarop npexacrasisier co0oii apaiiBep (pe3UIEHTHYIO MpOrpammy),
KOTOpBIH OyneT paboTaTh MpH Ka)10M Ha)kKaTUU KJIABUIIM Ha KJIABUAType U MPU BBIBOJIE CUMBO-
JIOB Ha DKpaH auciuies. Yaie Bcero Takue JpaiiBEpbl COBMEIIAIOT 1BE OCHOBHBIE (DYHKIIMH: 00-
CIIy>)KMBaHME KJIaBHATYpbl U oOecrieyeHrne KOPPEKTHOroO BhIBOJA Ha dKpaH auciuies. [Ipu Beimnosn-
HEHUU BBOJIA PYCCKHX CHUMBOJIOB HY)KHO TIEPEKIIFOUUTRLCS B PEXKUM PYCCKON PACKIaKH (OOBITHO
C TIOMOIIBIO0 “Topsiuei’” KiaBuiM). HUKaKuX JOMOTHUTEIBHBIX ICHCTBUH TOCIIE 3amycKa Jpai-
Bepa, JUII KOPPEKTHOTO BBIBOJIA HA DKPaH, MPEAINPUHUMATH HE HYXKHO, OH cpad0oTaeT aBTOMAaTH-
yeckn. Ha caiite npencrasien npaiiBep RKM, koTopslii paboTaeT ycTOWYMBO U, 1O yMOJI4a-
HUIO, 00€CIeYNBACT MEPEKIIOUYCHNE PACKIAIO0K KJIABHATYpPHI C TOMOMIBIO KJIABUIIM “‘TIPaBBIN
Shift”. Moryt ObITh 3a1aHBI ¥ JPYTUE HACTPONKH.

Huxe MBI KpaTKO paccMOTPUM KOJUPOBKH CUMBOJIOB JIJIS PA3HBIX PEKUMOB.

16.1. ASCII

Tabnuua koxuposku ASCII, nepBasi ee Mos0BMHA NIOKa3aHa HA PUCYHKE PACTIOI0KEHHOM
HIDKe. DTa Tabimuka mosrydeHa B cpene QC25 B ee cnpaBoOYHOM cucTeMe. Ta IepBas 4acTh
tabsnuel (0-127) aBnsercs oO1el 171 BceX KOAUPOBOK U JUJISl pa3HbIX KOJOBBIX CTPaHMUII.

ASCII konw B auanasonHe 0 -

48 64
49 65
50 66
51 67
52 68
53 69
54 70
55 71
56 72
57 73
58 : 74
59 75

-

(dle> 32
(del) 33 ¢
(dec2) 34
(dec3) 35
(dc4) 36
(nak) 37
(syn) 38
Ceth) 39
{(can) 40
(em) 41
(eof) 42
(esc) 43
(fs) 44 60 76
(gs) 45 b1 7?7
(rs) 46 . 62 78
(us? 47 63 79

LRSI UBRWN D
e > €O O

=AY

-

(%)

=

g

ORI UL WN D
=K o Q0 oo

+ KA SN A

-

WV em=mmNo X ST CSrtO R QT

CEZIM= IO TNmMoUONDm
Ped S NCX T CCS=EATO T

9
8
i
1
1
>
¢
“
A
Y

T O

~

WINS I A

© DI . -
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[epBas rpymma cumBosoB B 3toii Taduuie (0-32 uau Oh — 020h) sBisiercs rpymnmnoii ciy-
XKeOHBIX CHMBOJIOB, KOTOPBIE HCIIONB3YIOTCS JUIsl yrpapieHus. OHu 0OBIYHO HE OTOOpak)aroTCs
Ha skpaHe (Hanpumep, cumBoi ESC — kox 27). Hecmotpst Ha 3T0, B mporpaMMe OHU MOT'YT OBbITh
ucnosib30Banbl. Hampumep, cumBoi ¢ koo 7 (bel) moxkeT ObITh HCIIONB30BaH IS BBIAAYH 3BY-
KOBOT'O CHTHAJIa IIPU €ro Mepeiady Ha JTUCIUICH B TEKCTOBOM PEKMME — IPU €ro BBIBOJIE cpada-
ThIBAET CTAHAAPTHBIA quHAMUK KomIbtoTepa (eciu OOH He otkimouen!). CumBon ¢ kogom 13
(cr) sBisIeTCSI CUMBOJIOM BO3BpaTa KapeTKU MJIM KOHIIA CTPOKH, a CUMBOJI ¢ KogoM 26 (eof) cran-
JTapTHBIM CHUMBOJIOM KOHIa (aitna. B nmreparype m crpaBouHmkax Bbl Halimere neTaabHYIO
pacmupoBKy CIyKeOHBIX CHMBOJIOB U CTIOCOOOB UX UCIIOJIB30BAHMUS.

Bropas gacte Tabmuie ASCII mokazana Hike. OOpaTuTe BHUMaHUE HA KOJUPOBKY pycC-
CKHX OYKB U CUMBOJIOB TICEBAOTPadUKH.

ASCII konw B puanazone 128 - 255

e b r-
. ONSE ez 2D T CDC

22X RIITeoxoE oo

A
b
B
I
al
E
X
3
H
H
K
Nl
M
H
0
n

mMEWVOrrrEocrEE L EXSEm-Ord
M—rr—t-
D IOOUrCrECrEELEXSE - OO

==l ==1 1=

- O X

CumBoJbl niceBrorpadukd MOTYT OBITh MCIONB30BaHbI B MpOrpamMmax J1iabopaTOpPHBIX
paboT nJist BBITIOJIHEHHSI OCHOBHBIX M JIOTIOJIHUTENBbHBIX TpeOoBanuii. Tak B 4-if JIP B kauecTBe
JIOTIOTHUTEIBHBIX TPEOOBAHMIA MpeAsiaraeTcs MIOMECTUTh TaOIUIly CUMBOJIOB B paMKy. DTy paMm-
Ky MOHO CJejaTh C MOMOIIbI0 CUMBOJIOB ¢ komamu: 179, 191, 192, 217 u 218. 3T cCUMBOJIBI
HYKHO OyZIeT BBIBECTH Ha SKpaH B OMPEICICHHOMN MOCIe10BATEIILHOCTH.

16.2. KogupoBka ANSI

[Meprast yacte Tabmunbl koaupoBku WINDOWS (ANSI) nokazana amxe (0-127). Ber
MOJKeTe yOeaAUThCS B TOM, YTO OHA TMOJHOCTBIO coBmajaeT ¢ tabmuuei kogupoBku ASCIIl. Mo-
JKETE CaMH B ITOM yOeauThcsi. B aToit Tabmuie Tpu kosoHku: cumMBon (SYM), necsatuyHbii
(DEC) u mectHamuarepuunsiii (HEX) koapl. B kaxa0# cTpoke mpuBOIsATCS 3HAYCHUS 4-X CHM-
BOJIOB.

SYM  DEC HEX SYM DEC HEX SYM DEC HEX SYM DEC HEX
32 20 ! 33 21 " 34 22 # 35 23
$ 36 24 % 37 25 & 38 26 39 27

( 40 28 ) 41 29 42 2a  + 43 2B
, 44 2c - 45 2D . 46 2E  / 47 2F

0 48 30 1 49 31 2 50 32 3 51 33

4 52 34 5 53 35 6 54 36 7 55 37

8 56 38 9 57 39 58 A ; 59 3B
< 60 3¢ = 61 3D > 62 3E 2 63 3F

@ 64 40 a 65 41 B 66 42 cC 67 43
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D 68 4 E 69 45 F 70 46 G 71 47
H 72 48 I 73 49 g 74 4 K 75 4B
L 76 ac M 77 4D N 78 4E O 79 4F
P 80 50 @ 81 51 R 82 52 s 83 53
T 84 54 U 85 55 Vv 86 56 W 87 57
x 88 58 Y 89 59 z 90 5a [ 91 5B
\ 92 5c ] 93 5D A 94 58 95 5F
' 96 60 a 97 61 b 98 62 ¢ 99 63
d 100 64 e 101 65 £ 102 66 g 103 67
h 104 68 i 105 69 3 106 6 k 107 6B
1 108 6C m 109 6D n 110 6E o 111 6F
P 112 70 q 113 71 r 114 72 s 115 73
t 116 74 u 117 75 v 118 76 w119 77
x 120 78 y 121 79 =z 122 74 123 7B
| 124 7C  } 125 7D~ 126 7. O 127 7F

Bropas uwacte Tabmuubel kogupoBkd WINDOWS (ANSI) mnokazana wmxe (128-255).
Crpyktypa Tabnuisl aHagoruyHa. O6paTuTe BHUMaHUE Ha KOJUPOBKY PYCCKUX OYKB, OHa Cy-
1ecTBeHHO oTnyaercs ot koaupoBku ASCII.

y:) 128 80 r 129 81 , 130 82 bl 131 83
” 132 84 ... 133 85 t 134 86 E 135 87
€ 136 88 % 137 89 JB 138 8A < 139 8B
B 140 8cC K 141 8D R 142 8E yi g 143 8F
b 144 90 ' 145 91 4 146 92 " 147 93
“ 148 94 . 149 95 - 150 96 - 151 97
O 152 98 ] 153 99 Jb 154 9A > 155 9B
B 156 ac k 157 9D h 158 9E bag 159 9F

160 A0 y 161 Al Vv 162 A2 J 163 A3
o 164 Ad r 165 A5 : 166 A6 $ 167 A7
E 168 A8 © 169 A9 € 170 AA « 171 AB
- 172 AC - 173 AD ® 174 AE I 175 AF
° 176 BO + 177 Bl I 178 B2 i 179 B3
r 180 B4 u 181 B5 T 182 B6 . 183 B7
é 184 B8 N 185 B9 e 186 BA » 187 BB
J 188 BC S 189 BD s 190 BE i 191 BF
A 192 co B 193 Cc1 B 194 c2 r 195 C3
iy 196 c4 E 197 Cc5 X 198 cé6 3 199 c7
/4 200 Cc8 " 201 c9 K 202 CA J 203 CB
M 204 cc H 205 CcD (0] 206 CE I 207 CF
P 208 DO C 209 D1 T 210 D2 y 211 D3
[ 212 D4 X 213 D5 Ji 214 D6 y 215 D7
r 216 D8 yi/g 217 D9 B 218 DA Bl 219 DB
b 220 DC 5 221 DD 0] 222 DE q 223 DF
a 224 EO 6 225 E1l B 226 E2 bl 227 E3
I 228 E4 e 229 E5 x 230 E6 3 231 E7
n 232 E8 " 233 E9 K 234 EA J 235 EB
M 236 EC H 237 ED o 238 EE bo s 239 EF
P 240 FO c 241 F1 m 242 F2 y 243 F3
1) 244 F4 x 245 F5 bad 246 Fé6 %4 247 F7
m 248 F8 m 249 F9 L3 250 FA BI 251 FB
B 252 FC 5 253 FD 0 254 FE a 255 FF

16.3. PycudmkaTopbl

[locne 3amycka KOMaHIHOM CTPOKM HEOOXOAMMO 3allyCTUTh PYCU(UKATOp, B HAIIEM
ciydae 3To RKM. 3amyck BbINOIHAETCS Tak:
>RKM. COM./
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OxHo 3anycka pycugpukaropa RKM u coobiieHne 06 ero yCrenrHom 3amycke MoKa3aHo
:N\dn>rkm

Dub Corporation

Switch: {Right Shift> Frames: <F11>

Fonts update: <{Shift>+{Fi1> Run RKM -? for more info

Jnst nonydyenus 6osee noaApoOHONM UHPOPMAIK U HACTPOUKH €ro MOXKHO BBI3BAaTh B pe-
KUME CIIPaBKH:

>RKM.COM-? ./

Custue pycudukatopa BBINOJTHSIETCS BMECTE C 3aBEpIICHHEM pabOThI B PEXKUME KO-
MaH/IHOM cTpoku. Kpome 3TOro BeIrpy3ka MOKET ObITh BBIIIOJIHEHA TaK:

>RKM.COM -U /

Jns pycuduxanuu Bel MoXeTe HCIONb30BaTh U IPYrHe pycUPHUKATOPHI, OJHAKO Iepes
UX HCIIOJIb30BAHUEM YKEJIaTeIbHO JETAJIbHO pa3o0paThcsi B BOZMOXKHOCTSX, B IapaMeTpax IMpo-
IpaMMBbI U OTPAHUYECHUAX TPUMEHEHUS.

16.4. NepekoanpoBKa CUMBOSIOB

JlaGopaTopHblie paboThI IO KYPCY BBIIIOJHSAETCS B PeXUME KOMaHIHOM CTPOKH, B (aiino-
BOM MEHeKepe U B oneparmonHoi cucteme MS DOS. B sToMm ciydae MCTonb3yeTcs KOIUpOB-
ka ASCII. TekcToBble KOHCTAHTHI pa3padbaThIBAEMbIX IPOrPaMM M KOMMEHTAPUH B HUX JOJKHBI
BBOJIUTKCS B 3TOH KomupoBke. [Ipu odopmiennn otueToB ncnoib3oBats cpexy WINDOWS u
TeKCTOBbIe peaakTopbl B Helt (MS WORD). Dtu TekcTOBBIE peJakTOphl pabOTAIOT B KOJUPOBKE
ANSI. TTosTomy B miporiecce paboT HEOOXOTUMO BBITTOIHATH MEPEKOAMPOBKH THIIA:

— ANSI=> ASCII n

— ASCII => ANSI.

Takue onepanuy MOTYT ObITh BBITIOJTHEHBI CIIEAYIOIIMM 00pazoM:

— C ucnonp3oBaHueM crienuanabHoro tekcrtoporo penakropa — ASN ED.EXE, B koTo-
POM IpeayCMOTPEHBI 3TH OIepaluu npeodpazoBanus (OH ecTh Ha caiite). [[nsd BeImogHEHUS
MIEPEKOIMPOBKHU HYXKHO: 3arpy3uTh (a1 ¥ ¢ MOMOUIbI0 MEHIO BBINOJIHUTE onepanuu: “Edit”
=> “Convert ANSI =>ASCII ” wiu “Edit ” =>* Convert ASCII =>ANSI ”.

— Bocnonb3oBathcs CICIMAJILHOM TMPOCTOM MPOrpaMMOM  MEPEKOAUPOBKH —
TRANS.EXE (ectb Ha caiire).

— PaszpaboraTh caMOCTOSITENBHO AJIsl ce0sl MpOrpaMMy MEePEeKOAUPOBKU U HCTIONH30BATh
ee Juid paboThl. DTOT BapHaHT MpeiJiaraio CAejaTh CaMOCTOSITENIbHO JJIs MPaKTUKU Ipo-
rpammupoBanus. KonupoBka CUMBOJIOB JUIs 3TOTO ObLIA yXKe pacCMOTpEHa.

[Tpu padore ¢ komanguoit TRANS.EXE HY»XHO pyKOBOJICTBOBATHCS CICAYIOIIMM CHUH-

TAKCHCOM KOMAaHJIHOM CTPOKH:

<Banmyck TRANS >:= TRANS.EXE_</?> | TRANS.EXE_<Pexum>_ <McxoaHbiit

¢air>_<PesynpTupyromuii daimr>

I'ne:

TRANS.EXE — umMs mporpamMmbl IepeKoTUPOBKH.

“_” - cumBoOJ TIpoOena,

<[?> - mapameTp BbIJJa4u CIIPABKH,

<Pexxum>.= DW | WD — cnioco6 nepexomupoBku: DW - ASCII =>ANSI, a WD - ANSI

=>ASCI|I.

<HUcxonuslii paitm™> u <Pe3ynpTupytouii ¢palr> - cTaHgapTHBIE TEKCTOBBIE (ailiibl orie-
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PalMOHHON CUCTEMBI, UMeHa (aiiJIoB MOTYT COBIA/IATh.

[Mpumep 3amycka nepekogupoBku ¢aima test.txt w3 JJOC B WINDOWS (ASCII
=>ANSI):

>TRANS.EXE DW test.txt test.win ./

B pesyabrare moayduM rnepekoJupoBaHHbIN (aii test.win. s o0paTHOH mepeKoanpoB-
KM HY>KHO BBI3BaTh IPOrpaMMy TakK:

>TRANS.EXE WD firstw.asm firstd.asm ./

Jl11s BbI30Ba CIIpaBKU O pabOTe MPOrpaMMbl HYKHO 3a7aTh:

>TRANS.EXE /? .J

16.5. SCAN — Koabl

KoaupoBka BBOJUMBIX CUMBOJIOB, B IIEPBYIO O4Yepeb 0TOOpakaeMbIX Ha dKpaHe, Mpe.i-
ctaiena Bo MHOkecTBax ASCIIl u ANSI. OgHako 3Toro HeIOCTaTOYHO 17151 00pabOTKH B MPO-
rpaMMe CUTHAJIOB OT KiaBuarypel. Hampumep, HeoOXxonumo 3HaTh ObLIa JIM Ha)kaTa KJIaBUIIA
CTRL coBMecTHO ¢ apyroil KiaBHIIEH, UK MIPpoBepuTh ObUTa Jin Haxkata kinasuma NUMLOCK
WK 1100as KJIABUILA HA JONOJHUTENIBHON YacTH Ki1aBUaTypbl. DaKTHUECKU HYKHO 3HATH HOMEP
(") maxarou kiaBuimm. Tepmun ckaH-kox (Scan Code) cooTBeTCTBYeT HOMEpPY HaKaTOM Kiia-
BUIIM, TPUYEM ITOT HOMEP MOXKET COOTBETCTBOBATh HECKOJBKHUM pa3HbIM CHUMBoJaM. Tak,
HanpumMep, ckaH-kox 08 (cm. xononky Code B Tabnuie, NMpUBEICHHONW HWKE ) COOTBETCTBYET
cUMBOJIaM “*” u “8” (ecnm yuecTh pyCU(PHUKAIIUIO TO CUMBOJIOB MOXKET OBITH O0bIne). C momo-
1Ibi0 KJIaBuatypsl B 101 cUMBOJ MPUXOIUTCS KOAUPOBATH 256 CUMBOJIOB M CIIYKEOHBIX YIpaB-
JSIIOIIMX CUTHAJIOB, ONPEAEISIONIMX YINpaBIE€HUE BBOAOM C KiaBUaTypbl. CKaH-KOIBI MOTYT
OBITH MPOYUTAHBI B IPOTPAMMY U HCIIOJIb30BAHBI JJIs1 PAOOTHL.

Tabnua OCHOBHBIX CKaH-KOAOB KJIaBHATYyphl IIPEACTABICHA HUXKE:

Key Code Key Code Key Code Key Code
ESC 01 U 16 | or \ 2B Fé6 40
! or 1 02 I 17 Z 2c F7 41
@ or 2 03 o 18 X 2D F8 42
# or 3 04 P 19 c 2E F9 43
S or 4 05 { or [ 1A \4 2F F10 44
% or 5 06 } or ] 1B B 30 NUMLOCK 45
“or 6 07 ENTER 1cC N 31 SCROLL LOCK 46
& or 7 08 CTRL 1D M 32 HOME or 7 47
* or 8 09 A 1E < or , 33 UP or 8 48
( or 9 O0A S 1F > or . 34 PGUP or 9 49
) or 0 OB D 20 ? or / 35 - 4A
_ or - oc F 21 RIGHT SHIFT 36 LEFT or 4 4B
+ or = 0D G 22 PRTSC or * 37 5 4cC
LEFT OE H 23 ALT 38 RIGHT or 6 4D
TAB OF J 24 SPACEBAR 39 + 4E
(0] 10 K 25 CAPSLOCK 3A END or 1 4F
w 11 L 26 F1 3B DOWN or 2 50
E 12 : or ; 27 F2 3C PGDN or 3 51
R 13 " or ' 28 F3 3D INS or O 52
T 14 or 29 F4 3E DEL or . 53
Y 15 LEFT SHIFT 2A F5 3F

XoTs U1 KOAUPOBKH BBOAMMBIX CUMBOJIOB JJOCTATOYHO OJHOr0 OaiiTa, MpH BBOJE C KJila-
BUATYpHI B MIPOTPAMMy MOXKET OBITH mpouuTaHo 2 Oaiita mHpopmanuu. Jloruka BBoga uHDOP-
MallMHy C KJIaBUaTypbl TAaKOBa:

— Ilpu BeIMONHEHNH cTienUaIbHBIX onepanuii BBoaa (Hanpumep, pynkuuu getch() B CH)
nepBblid 0alT MO0 CONEPIKUT KOJI BBOJUMOTO C KIIABUATYpHI (Hampumep, “A” — Koa
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65), nmubo cnenuanbHOEe 3HAYCHHE, O0O3HAYAIOIIEE HCIOIB30BAHUE PEKHUMa BBOJIA
CKaH-KoJ1a.

— CrenunanbHoe 3HadYeHne MOXKeET ObITh 1100 0, 160 OXEOh. Bennuuna 0 o3nadaer, 4To
MOJIy4eH CKaH-KOJ M €ro 3HAUeHHE HAXOAMUTCS BO BTOPOM OaiiTe, KOTOPBIM NOKEH
OBITh CUMTAH JOMOJHUTEIHHO. CKaH-KOJ TIO3BOJISET OJHO3HAYHO ONPEACIUTH KOMOU-
HaIlMIO KJIABUIN Ha)xaThlx ogHoBpeMeHHO (Hampumep, ais ALT+V — ckan-kox = 47).
3nauenue 0XEOh Takke CUTHAMTU3HUPYET O PEeKUME BBOJAA CKAH-KOAOB, U TOTIOJTHUTEIb-
HO YKa3bIBAET, YTO MCHOIb3yeTcsa KiaaBuiu 101 cuMBOJIBHOM KIaBUATYphl AYOIHUPYIO-
II1ME€ OCHOBHBIE KJIABUIIIU.

Cnmcok pacrpoCTpaHEHHBIX PACHIMPEHHBIX CKaH-KOJOB IMPHUBEICH B ()parMeHTe Mpo-
rpammbl Ha CU, onuceiBaromeii nepeunciaenue (enum EXTENDED) ¢ koHcTaHTaMu CKaH — KO-
JI0B.

enum EXTENDED

{
extINTRO = O, // IOns BCex KJIaBHUaATYP
extINTRO2 = O0xEO, // For keypad and other keys unique to
// 101-key keyboard

/* BTopos 6aiT COREpXUT pacCWHMPEeHHEe CKaH KO&nsl :@: */

/* Ludpormas xmaemarypa */

extUP = 72, extDOWN = 80, extLEFT = 75, extRIGHT = 77,
extPGUP = 73, extPGDN = 81, extHOME = 71, extEND = 79,
extINS = 82, extDEL = 83,

extCTRL PRTSC
extCTRL _LEFT 115, extCTRL RIGHT = 116,
extCTRL_ PGUP 132, extCTRL PGDN 118,
extCTRL HOME = 119, extCTRL END 117,

114,

NullKey = 3, extSH Tab = 15,

/* ALT+6yxBa */
extALT A = 30, extALT B

48, extALT C = 46, extALT D = 32,

extALT E = 18, extALT F = 33, extALT G = 34, extALT H = 35,
extALT I = 23, extALT J = 36, extALT K = 37, extALT L = 38,
extALT M = 50, extALT N = 49, extALT O = 24, extALT P = 25,
extALT Q = 16, extALT R = 19, extALT S = 31, extALT T = 20,
extALT U = 22, extALT V = 47, extALT W = 17, extALT X = 45,

extALT Y = 21, extALT Z = 44,

/* extALT+umdposas kiaaBmarypa */
extALT 1 = 120, extALT 2, extALT 3, extALT 4, extALT 5,
extALT 6, extALT 7, extALT 8, extALT 9, extALT O,

extALT minus = 130, extALT equals,

/* dyHKOHMOHaANBHaAS KiaaBwma */

extFl = 59, extF2, extF3, extF4, extF5,
extFe6, extF7, extF8, extF9, extFl10,
extFll = 133, extFl2,

/* SHIFT+¢yHKLOMOHANBHAS KjaaBuwa */

extSH F1 = 84, extSH F2, extSH F3, extSH F4, extSH F5,
extSH F6, extSH F7, extSH F8, extSH F9, extSH F10,
extSH F11= 137, extSH F12,

/* CTRL+ ¢yHKIOMOHANBHAasS KjaasBmuwa */
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extCTRL_Fl = 94, extCTRL_F2 o extCTRL_F3 o extCTRL_F4 o
extCTRL F5, extCTRL F6, extCTRL F7, extCTRL F8,
extCTRL_F9 o extCTRL_Fl o, extCTRL_Fl 1 =137,

extCTRL F12,

/* ALT+ QyHKIOMOHANBHAasS Kuasuuwa */
extALT F1 = 104, extALT F2, extALT F3, extALT F4, extALT F5,
extALT F6, extALT F7, extALT F8, extALT F9, extALT F10,
extALT F11 = 139, extALT F12, - - -
};
B cripaBouHUWKax W B JUTEpaType BbI HAHJCTE IMOJHBIN IMepeUYeHb PACIIUPEHHBIX CKaH —
KOJOB. KpOMe TOIr'0, BbI MOXKECTC BOCIIOJIB30BATHCA HpOI‘paMMKOﬁ, KOTOpad NpUBCACHA B KOHIC

JTAHHOTO pa3jiena JiyIsl OJIy4eHUs TaOIuIl KOJOB CaMOCTOSATEIBHO.

16.6. KoaupoBka UNICODE

BoJbIIMHCTBO COBPEMEHHBIX MPOTPaMM IO3BOJISIET Pa0OTaTh B CHEIHATBLHON KOJAUPOBKE
UNICODE. B 3T10i1 K01upOBKEe CUMBOJIBI KOAUPYIOTCS 2-Msi OaliTaMu, IO3TOMY BO3MOXKHO 3aKO-
nupoBath 65536 cuMBoOB. Takoi crmoco0 KOJUPOBAHUS ITO3BOJISICT TaOJUIBI KOJIOB IS pas3-
HBIX CTPaH M Ul Pa3HbIX MHOCTPAHHBIX SA3BIKOB. JTO B CBOIO OYepeib MO3BOJSET XPAaHUTh MH-
¢dopmanmio B daiinax u BJ] Ha pa3HBIX sI3bIKax, YTO JeNAeT MPOrPaMMHEIE TPOAYKTHI O0OJIee YHH-
BEPCAIIbHBIMH.

3nech Mbl He OyZieM pUBOAUTH 0cobeHHOoCcTH paboThl ¢ koaupoBkoilt UNICODE, Tak kak
i BeinonHeHus JIP u kypcoBoit pa®oTsl B 3ToM HeT HeobOxoxumoctu. Tabmauusl UNICODE
OYeHb OOJIBIINE, TTOATOMY JUISI TIOTYYCHHUsI HHPOPMAIIMU O KOJIaX CUMBOJIOB yJJOOHEE BOCIIOJb-
30BaThCsl CIEIMANBHOM mporpaMmoii charmap.exe, kotopyr Bbl jerko Haiiiere B oneparoH-
HOM cucteMe. OTy NporpaMmy JOCTaTOYHO BbI3BaTh M3 TiaBHOro MeHro WINDOWS:
“ITyck/Start” => “Bremonauts/Run” => “charmap.exe ”.

16.7. Mporpammbl AN Nony4YeHUs CNMcKa KOOOB

HeGonpmras mporpamvka Ha CHU, cienannas B cpeae QC25, mo3BosIeT MOIYIUTh KOJIBI
pasnbix cumBoJioB B kogupoBke ASCII. Tekct ee mpuBeneH Huxke. Ee MOKHO CKOMHpPOBAaThH B
NOTEPAD, coxpanutb ¢ pacmmperneM *.c, nepekogauposats B JJOC ¢opmar ¥ BHIIOTHHUTH B

QC25.
#include <stdio.h>
main ()

{

int key; // llepeMeHHas A[jass BBOKA KOKOB CHMBOJOB

/* IlporpamMMa umTaeT ¥ BEIBOLUT CHMBOJE IIOKa He Haxara
xaaemwa ESC */
while( 1 )
{
// BBOZ nepeBoro cuMBOJIa
key = getch();,
if( (key == 0) || (key == O0xEOQ) )
{
// Ecam ckaH kox (nepssui cuMmeoa = (0) uam pacumpeHHas kJjaaeuarypa (101 xaa-
Byr)
// B BToM crnydyae nepssni cuMBOJ paBeH (0xe(, TO BEHBOLMM TaK:
key = getch();,
printf( "ASCII: ckau\tChar: Her\t" ),
printf( "HNecsruunoe: 3%d\tllecrnan.: %X\n", key, key );
}

else

{

// IepBrni cCHMMBOJ He SBASETCs CKaH KONOM, a OOGHYHEIM CHMMBOJIOM, TO BEIBOLUM
TaK:



135
2017 rox 1 xypc 3-it cemectp bonbiakos C.A.
OIl T'YUMI]
if ( key <=128 )
// MoxHO sM HanevaTHUTE CHUMBOJ
printf( "ASCII: Ja\tCumeon: %c \t", isgraph( key ) ? key : ' '

else
printf( "ASCII: Ha\tCumeon: %c \t", key ),
printf( "Jecsarwuunoe: 3%d\tllecTnan.: %X\n", key, key );

}

/* IlpoBepka ESC - 27 wnuan 0xlb */

if( key == 27)

{
printf( "Bm xoTuTe BaBepunTs nporpamdy? (Y/n) " );
key = getche();,
printf( "\n" );

// Baeepwaem nporpamdy no Y/y wuau Enter
if( (toupper( key ) == 'Y') || (key == 13) )
break;,

}
}
bnok-cxema maHHOM mporpammsbl npejcTtaBieHa B paszaene 15.3. Ilpumepsr Gnok-cxem
nporpamm. /[ocTaTOYHO IIENKHYTh MBIIIKOW HA HOMEpE pasjielna Juisi epexoa B pas3/ien onuca-
HUs OJIOK-CXeM.
[porpammka muist 3anmcu B ¢aitn kogoB ANSI. [lanHyro mporpaMmy MOKHO BBITTOJIHUTH
B cpeie BORLANDC u nomyuuts daiin cnpaBku ¢ ANSI koauposkoit (ANSI.txt).

#include <stdio.h>
void main ()
{
int key , i ; // HepeMenmas Qas BBOZA KOILOE CHMEOJIOB
FILE *fp;
// OrxpsaeM ¢asin
fp = fopen ("ANSI.txt", "w'"),
fprintf( fp, "SYM DEC HEX SYM DEC HEX SYM DEC HEX
SYM DEC HEX\n" ),
for( i = 32 ;i < 256, i++ )

{
fprintf( fp, " %c %3d ¢x ", i ,41i , 1i);
i++;
fprintf( fp, " %c %3d ¢x ", i ,41i , 1i);,
it++;
fprintf( fp, " %c %3d ¢x ", i ,41i , 1i);
i++;
fprintf( fp, " $%c $3d ¢X \n", i , i , i );
}
fclose (fp),
}
Illpaxmuxa.
1. 3amyctute mona ynpasiaenueMm VS 2005 mporpamMmy 11l CYMTHIBAHHS PACIIMPEHHBIX KO-
JIOB.

2. PacmeuaraiiTe CIIMCOK KOJIOB M COXPaHUTE B OTJEIbHBIN TEKCTOBBIN (aii.
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17. lNntepatypa

OcHoBHasi iuTEepaTypa
Cnucok JIuTepaTyphbl, TOCTYIMHBIE KHUTH U HeoOXoauMble ocoous s JIP OIT pazmeme-
HBI Ha caiite Www.sergebolshakov.ru uHa crpannuke “2-it k CYI1”. ITapoas mas moctymna
MO3KHO B3STh y IIpenoaBaTelis Uil CTapOCThI IPYIIIbI.
Kepuuran b., Putun /1. K36 f3bik nporpammupoBanus Cu.\llep. ¢ anri., 3-e u3a., ucnp. -
CII6.: "Hesckwuit JInanekt", 2001. - 352 c.: n.
Kactok, C.T. Kypc nporpammupoBanus Ha s3bike Cu: koncnekT nekiuit/C.T. Kacrok. —
Yensounck: Uznarensckuii nentp OYpl'Y, 2010. — 175 c.
MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — Bxoauth B coctas
muctpudytuBa VS. HyxxHo 00s3aTennbHO pa3BepHYTh MpH ycTaHoBKe VS VS wmim HacTpo-
UTh 10CTyn yepe3 MHTepHer.)

JonmoHuTebHadA JIUTEPaTypa
Obmee Meroanueckoe mocodbue no Kypcy ans Beimonnenus JIP u I3 (cMm. Ha caiite 1-if
Kypc Www.sergebolshakov.ru) — cM. KHOTIKY B KOHIIE KaKI0T0 pasjena caiiral!!
Jlpyrue MeTouuecKue MaTepHasibl o TUCIMILIMHE ¢ caiita WwWw.sergebolshakov.ru.
KoncnexTs! nekmuii mo qucuuriuie “OCHOBBI MPOTPAMMHUPOBAHUS .
[Mon6enwckuii B.B. SI3pik Cut+: YueOHoe nocobue. — M.: @unaHchl u ctatucTuka, 2003.
5. TonGenwsckuit B.B. Cranmaptueiii CU++: YyebHoe nocobue. — M.: ®uHAHCH U CTaTH-
ctuka, 2008.
I'. unar “C++ basoseiit kype”: [lep. ¢ anri.- M., U3narensckuit mtom “Bumnbsmc”, 2011
r.—672c
Opumnann A.S. HpopmaTka U KOMIIbIOTEpHBIE TEXHOJIOTUH. OCHOBHBIE TEPMUHBI: TOJI-
KOBBIH cIoB. : 3-e u3z. Ucnp. u nomn./ A 5. @puanang, JI.C. Xaaamuposa, U.A. @pugnans.
— M.:000 «M3narensctBo AcTpenby: OO0 «M3matensctBo ACT». 2003 — 272c.
I'. unar “C++ PykoBoacTso ans HaunHaromux~ : [lep. ¢ anra. - M., M3ngarensckuii 1om
“Bunbsmc”, 2005 r. — 672¢
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17.1. T'naBublii MmonyJs File P3.cpp

File_P3.cpp — IVIABHBIM MOJY.JIb

// KomnnekcHus nabopatoprHas paboTa
#include "stdafx.h"
#include "FILE_P3.h"
#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <io.h>
//#include <afx.h>
#include <stdio.h>
//#include <iostream>
#include <conio.h>
#include <string>
#include <string.h>
#include <memory.h>

/1

#include <errno.h>

//using namespace std;

/11

T

// 3anaHue ana pabotsbl ¢ danamm (YpoBHb A)
[T

// MpoToTUnbl DYHKUWMIA paboTbl C dharinamu

// MY n.5

void PrintStudent(Student * pS);

// MY n.8

void StudPrintMas( Student * pMas , int Razm);

// MY n.12

void StudFileToMas( const char * FileName , Student * pMas , int * pRazm);
// MY n.13

void StudMasToFile( const char * FileName , Student * pMas , int Razm);
// MY n.14

void StudPrintFile( const char * FileName );

// MY n.15

int StudFileCount( const char * FileName , int * pRazm);
// MY n.16

void StudClearFile(const char * FileName);

// MY n.17

void ClearReadonlyFile(const char * FileName);

// MY n.18

void SwapStudent ( Student * pA , Student * pB );
// MY n.20

void StudSortMasNum( Student * pMas , int Razm );
// MY n.21

void StudSortOklad(const char * FileName );

// MY n.22

double StudSumm( const char * FileName , double * Sum);
T

// 3apaHue ans paboTsl ¢ darinamm (ypoBHb B 1 C)
T

// MY n.21

void StudSortName(const char * FileName );

// MY n.21

void StudSortNum(const char * FileName );

// MY n.23.1/2
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void StudAdd(const char * FileName , Student S , TypeAddDel TAD );

// MY n.23.4/5

void StudDel(const char * FileName , TypeAddDel TAD );

// MY n.23.3

void StudAddNum(const char * FileName , Student S, int Numb );

// MY n.23.6

void StudDelNum(const char * FileName , int Numb );

// MY n.23.7

void FindStudNum( const char * FileName , Student * pS, int Numb);
// MY n.23.8

void ChangeStudNum( const char * FileName , Student pS, int Numb);
// MY n.23.9

int FindStudName( const char * FileName , Student * pS , const char * FindName );
// MY n.23.10

void SwapStudFile( const char * FileName , int NumA ,int NumB);

// MY n.17/231011

void StudRemoveFile(const char * FileName);

[T
void main(void)
{
system(" chcp 1251 > nul");
TN CA Havano
int pFBin = 0;
T
T
//StudRemoveFile("BDStud.bin"); // TectupoBaHue b/l
1111111
// MY n.3
11T
Student Stud1 ={ "JlanteBa" , 1, 1000.0};
1111
// MY n.4
11111111
Student Stud2;
Stud2.Num = 2;
Stud2.0Oklad = 2000.00;
strcpy(Stud2.Name , "AkceHoBa");
printf ("MyHKT MY 4:\n");

printf( "Stud2: Nma = %-15s Homep = %2d Ctunengms = %8.2If \n\n",
Stud2.Name , Stud2.Num, Stud2.Oklad );
1111111
// MY n.5
1111111
printf ("MyHkT MY 5:\n");
PrintStudent(&Stud1l) ;
PrintStudent(&Stud?) ;
111111
// MY n.6
111111
// Student * pStud = new Student;
Student * pStud = (Student *) malloc (sizeof(Student));
pStud->Num = 3;
pStud->Oklad = 3000.00;
strcpy(pStud->Name , "Bonbluakos");
printf ("MyHKT MY 6:\n");
PrintStudent( pStud ) ;
// delete pStud;
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free( pStud );

pStud= NULL;
1111111
// MY n.7
11111111
Student SMas[] ={{"MepsbIn" , 1, 1000.0}, {"BTropoi" , 2, 2000.0}, {"TpeTtun" , 3, 3000.0},
{"YetBepThin" , 4 , 4000.0}};
int RazmS = sizeof(SMas)/ sizeof(Student); // BeluncneHve paamepHOCTM MaccuBa
printf ("MyHkT MY 7:\n");
for (inti=0 ;i< RazmS ; i++)
PrintStudent( &SMas[i] ) ;
1111111
// MY n.8
11111111
printf ("MyHkT MY 8:\n");
StudPrintMas( SMas , RazmS);
1111111
// MY n.9
1111111
printf ("MyHkT MY 9:\n");
const int Rzm = 6;
Student * pPotok = new Student[Rzm];
// 3anonHexHne
srand( (unsigned)time( NULL ) ); // HacTpolika AaTumka cry4aiHbiX Ymcen
rand(); // nepsoe uncno
for (inti=0 ;i <Rzm; i++)
{
char Buff20];
char Num[10];

strcpy(Buf , "Stud N2 - ");
pPotok[i].Num = (rand()*9)/ RAND_MAX ; // onanazoH 0 - 9
pPotok[i].Oklad = 1000.0 * 10.0 * rand() / RAND_MAX ;// anana3oH 0 - 10000.0
int n = (rand()*30)/ RAND_MAX ;// anana3oH 0 - 30
strcat(Buf , itoa (n + 1 ,Num, 10));
strcpy( pPotok[i].Name , Buf);
//  PrintStudent( &pPotok[i] );
¥
StudPrintMas( pPotok , 6);
1111111
// MY n.10 BDStud.bin
1111111
11T
// MY n.11 CuHuit
11111111
Student ZMas[] ={{"3anncb 1", 0, 1000.0}, {"3anucs 2", 0, 2000.0}, {"3anucs 3", 0,
3000.0%,
{"3anucb 4", 0, 4000.0}};
int RazmZ = sizeof(ZMas)/ sizeof(Student); // BbluncneHne pa3mMepHOCT1 MaccuBa

printf ("MyHKT MY 11(cuHuin):\n");
system ( "attrib -R BDStud.bin "); // CHsiTMe aTpmnbyTa 3alimThbl 3anncum, Hy>XHO Nnocsne nepeoro
co3aaHus
pFBin = _open( "BDStud.bin", _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
system("attrib -R BDStud.bin ");
if ( pFBin!=-1)
{

for( inti=0;i<RazmzZ ; i++)
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{
ZMas[i].Num =i+ 1;
_write (pFBin , &ZMas[i] , sizeof(Student));
}o
_close( pFBin );
}&
StudPrintMas( ZMas , RazmZ);

system("attrib -R BDStud.bin ");
11T
// MY n.11 Pac
Student MASStud[100];
Student SRBuf;
printf ("MyHkT MY 11(MNeyaTb danna):\n");

pFBin = _open( "BDStud.bin", _O_RDWR |_O_BINARY );
if ( pFBin !=-1)
{

for ( inti=0; _eof(pFBin) == NULL ; i++)
{
/* int nByte = _read( pFBin , &SRBuf , sizeof(Student));
PrintStudent( &SRBuf ); */

int nByte = _read( pFBin , &MASStud[i] , sizeof(Student));
PrintStudent( &MASStud[i] );
RazmZ = ij;

b

_close( pFBin );

printf ("MyHkT MY 11(MevaTs BCEro maccmea):\n");
StudPrintMas( MASStud , RazmZ + 1 );

1111
// MY n.11 3eneHsbliii
11111111
printf ("MyHkT MY 11:\n");
system ( "attrib -R BDStud.bin "); // CHaTve aTpubyTa 3awuThl 3anmcK, HY>KHO Noc/e NepBoro
co34aHus

pFBin = _open( "BDStud.bin", _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
system("attrib -R BDStud.bin ");

if ( pFBin !=-1)
{

for(inti=0;i<4 ;i++)

{
Student StudFile;
char Buf[20];
char Num[10];
strcpy(Buf , "3anuce N2 - ™);
StudFile.Num = (rand()*9)/ RAND_MAX ;
StudFile.Oklad = 1000.0 * 10.0 * rand() / RAND_MAX ;
strcat(Buf , itoa (i + 1 ,Num, 10 ));
strcpy( StudFile.Name , Buf);

//
_write (pFBin , &StudFile , sizeof(Student));
PrintStudent( &StudFile );
o
/l

_close( pFBin );
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system("attrib -R BDStud.bin ");

¥

// CneumanbHble hyHKUNN:

// - n3 caiina B MaccuB ( UMsi haiina , ykasaTeSlb Ha MacCuB CTPYKTYPHbIX NMEPEMEHHbIX)

T T

I

// MY n.12

1111

Student * pStMas;

int StudCount;

//

printf ("MyHkT MY 12:\n");

//printf ("Pabota c dyHKkunsamu:\n");

StudFileToMas( "BDStud.bin" , &pStMas , &StudCount );

StudPrintMas( pStMas , StudCount);

// - 3 MmaccuBa B daiin ( uMsa daina , ykasaTesb Ha MaccuB CTPYKTYPHbIX NEPEMEHHbIX)

strepy( (char *)((pStMas + 1)->Name) , "Hosas");

T

/111

// MY n.13

/111

Student NZMas[] ={{"3anucs 1", 1, 1000.0}, {"3anuck 2", 2, 5000.0}, {"3anucs 3", 3,
3000.03%,

{"3anuce 4" , 4, 4000.0}};

RazmZ = sizeof(NZMas)/ sizeof(Student); // BbluncneHne pasmepHoCTM Maccvea

// \amMeHeHwne BTopoi (MHAaekc = 1) 3anucu

NZMas[1].Num =5;

strcpy( NZMas[1].Name , "/3mMeHeHne 2-i");

printf ("MyHkT MY 13:\n");

StudMasToFile( "BDStud.bin" , NZMas , RazmZ );

printf ("Mocne peaakTMpoBaHMa MaccuBa M 3aroMuUHaHus B danne\n");

StudPrintMas( NZMas , StudCount);

111111

// MY n.14

1111111

printf ("MyHkT MY 14:\n");

printf ("Mocne peaakTMpoBaHUA MaccKBa U 3aMOMUHAHUS - pacnevyaTka us daina
dbyHkumen:\n");

// PacnevaTka caina 3anuceit

StudPrintFile( "BDStud.bin" );

// Yvcno 3anucen B B

/11111

// MY n.15

/1111

printf ("MyHkT MY 15:\n");

T

printf( "Yucno 3anucei B B[] = %d \n",StudFileCount( "BDStud.bin" , &StudCount ));

// 3anonHeHve cdaiina Ha OCHOBE MaccKBa

/11111

// MY n.13 (BTOpOW BapuaHT Ha OCHOBE WUHULMANN3MPOBAHHOMO MAacCcuBa)

111111

printf ("MyHkT MY 13:\n");

Student StudMas[] ={{"MBaHoB" , 3, 7000.0}, {"MeTpoB" , 2, 2000.0}, {"Cvaopos" , 1,
3000.0%}, {"MeyknH" , 4 , 4000.0}};

StudMasToFile( "BDStud.bin" , StudMas , StudCount );

// Pacnieuatka chaiina 3anucein

StudPrintFile( "BDStud.bin" );
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/l

11T

// MY n.16

11111

printf ("[MyHkT MY 16:\n");
StudClearFile("BDStud.bin");
StudPrintFile( "BDStud.bin" );

I
// MY n.17

I
/1

printf ("MyHkT MY 17:\n");
// StudRemoveFile("BDStud.bin"); // BpeMeHHO 3a KOMMEHTUPOBAHO
ClearReadonlyFile("BDStud.bin");
StudClearFile("BDStud.bin");
StudPrintFile( "BDStud.bin" );
/l
printf ("MyHkT MY 17 cHoBa go6aeunM 3anmncu n3 Maccvea:\n");
StudMasToFile( "BDStud.bin" , pStMas , StudCount );
StudPrintFile( "BDStud.bin" );
1111111
// MY n.18
1111111
printf ("MyHkT MY 18 (Sawp - £o):\n");
Student StudA ={ "NanTtesa" , 1, 1000.0};
Student StudB ={ "VMBaHoBa" , 2, 2000.0};
PrintStudent(&StudA) ;
PrintStudent(&StudB) ;
printf ("MyHkT MY 18 (Sawp - nocne):\n");
SwapStudent( &StudA , &StudB); // O6MeH ABYX OTAENbHbI3 3anucei
PrintStudent(&StudA) ;
PrintStudent(&StudB) ;
// B MaccuBe
printf ("MyHkT MY 18 (Sawp - pStMas - go):\n");
StudPrintMas( pStMas , StudCount);
printf ("MyHkT MY 18 (Sawp - pStMas - nocne):\n");
SwapStudent( &pStMas[0] , &pStMas[2]); // ObmeH AByx 3neMeHTOB MaccuBa
StudPrintMas( pStMas , StudCount);
// CopTupoBKka MaccvBa Mo OAHOMY MOS0 3anucu
1111111
// MY n.19
11111111
printf ("MyHkT MY 19 (SORT - pStMas - go):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBka no oknagy
for(intk =0; k< StudCount -1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( (pStMas + i)->Oklad > (pStMas + i + 1)->0klad ) // Bo3pacTtaHue
SwapStudent( pStMas + i, pStMas +i + 1);
printf ("MyHkT MY 19 (SORT - pStMas - nocne Oklad):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBka no MMeHu
for(intk =0; k< StudCount -1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( strcmp((pStMas + i)->Name , (pStMas + i + 1)->Name ) > 0) //
BospacraHue
SwapStudent( pStMas + i, pStMas + i + 1 );
printf ("MyHkT MY 19 (SORT - pStMas - nocne Name):\n");
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StudPrintMas( pStMas , StudCount);
// CopTupoBska no Homepy
for(intk =0 ; k< StudCount-1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( (pStMas + i)->Num > (pStMas + i + 1)->Num ) // Bo3pactaHue
SwapStudent( pStMas + i, pStMas + i + 1 );
printf ("MyHkT MY 19 (SORT - pStMas - nocne Num):\n");
StudPrintMas( pStMas , StudCount);
1111111
// MY n.20
111111
printf ("MyHkT MY 20 (SORT - dyHKums - go):\n");
StudPrintMas( pStMas , StudCount);
StudSortMasNum( pStMas , StudCount );
printf ("MyHkT MY 20 (SORT - dyHKums - nocne):\n");
StudPrintMas( pStMas , StudCount);
/l
1111111
// MY n.21
1111111
// Coptuposka daina (') no ogHoOMy nosnto 3anmcu

T
printf ("MyHKT MY 21 (SORT - € pa3HbiMn PyHKUMAMKM):\n");

printf ("COPTUPOBKA: Pabota ¢ dyHkumuamm Name:\n");
StudSortName("BDStud.bin" );

StudPrintFile( "BDStud.bin" );
T

printf ("COPTUPOBKA: PaboTa c dyHkumamu Num (y6biBaHue):\n");
StudSortNum("BDStud.bin™);

StudPrintFile( "BDStud.bin" );
T T

printf ("COPTUPOBKA: Pabota c dyHkumsimm Oklad(Bo3pacTtaHue ):\n");
StudSortOklad("BDStud.bin" );

StudPrintFile( "BDStud.bin" );
5;;;;;;;/////////////////////////////////////////////

// MY n.22 yteHune oaHon 3anucu 3-1 (0 - 4)

11111

Student SFind ;

pFBin = _open( "BDStud.bin" , _S_IREAD |_O_BINARY );

if (pFBin!=-1)

long posF = _lseek( pFBin, sizeof(Student) * 2, SEEK_SET ); // YCTaHOBUTb HOBYIO TEKYLLYIO
no3unLuio

int nByte = _read( pFBin , &SFind , sizeof(Student));

hor

printf ("MyHkT MY 22:\n");

printf ("YteHne 13 nporpammbl (Homep = 3):\n");

PrintStudent( &SFind );

// 3akpbiTne daiina

_close( pFBin );

//

111111

// MY n.22.1 yteHne us dyHKUUN

1111111

////] - NpounTaTh 3anucb NO HOMepy

printf ("Ytenne n3 dyHkumm (Homep = 1):\n");

// Student SFind ;
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FindStudNum( "BDStud.bin" , &SFind , 1);
PrintStudent( &SFind );
/1111
// MY n.22.2 HTErprpoBaHHble pacyeTbl B MporpaMme
/111111
double SumStip = 0;
Student Sintg;
printf ("MyHKT MY 22.2(WHTerpanbHble pacyeTsl):\n");
pFBin = _open( "BDStud.bin" , _S_IREAD |_O_BINARY );
if ( pFBin!=-1)
{
for ( inti=0; _eof(pFBin) == NULL ; i++)
{
int nByte = _read( pFBin , &SIntg , sizeof(Student));
SumStip = SumStip + SIntg.Oklad;

by
_close( pFBin );
¥
printf ( "®oHg 3apnnatel B uMkne = %8.2If \n" , SumStip );

I
// MY n.22

11111111

double SumOklad;

printf ( "®oHa 3apnnatbl U3 dyHKuMn = %8.2If \n" , StudSumm( "BDStud.bin" , &SumOklad));
T T
T T
// OuncTka daiina v ero yaaneHue
ClearReadonlyFile("BDStud.bin");

// StudClearFile("BDStud.bin");

// StudRemoveFile("BDStud.bin");

////]/ YPOBEHb C
T

// MY n.23

T

1111111

// MY n.23.1

11111111

// Do6aBuTb 3anuck ( Hayano )

printf ("Jo6aBneHune (Hayano):\n");

Student SFirst = {"MepBuin" , 22 , 3400.00};
StudAdd("BDStud.bin", SFirst, First);
StudPrintFile( "BDStud.bin" );

1111111

// MY n.23.2

11111111

// - Do6aBuTb 3anucb ( KoHew)

printf ("lobaBnenue (koHeu):\n");

Student SlLast = {"Mocnennuin" , 22 , 3400.00};
StudAdd("BDStud.bin", SLast );

StudPrintFile( "BDStud.bin" );
T T
11111111

// MY n.23.3

11111111

// [o6aBuTb 3anucb (HoMep)
T T
printf ("Jo6asneHune (Homep):\n");

Student SNumb = {"lNo Homepy - 2", 33, 5500.00};
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StudAddNum("BDStud.bin", SNumb, 3);
StudPrintFile( "BDStud.bin" );

/1//] - Yoanutb 3anmce no Homepy (? Apyrve pexuMmbl)
T T

I
// MY n.23.4

//111///printf ("Ynanenne (Hauano):\n");
StudDel("BDStud.bin", First);

StudPrintFile( "BDStud.bin" );
T
1111

// MY n.23.5

1111111

printf ("YaoaneHue (koHew):\n");
StudDel("BDStud.bin", Last);
//StudDel("BDStud.bin" );

StudPrintFile( "BDStud.bin" );
T
111111

// MY n.23.6

/111

printf ("Yaanenue (Homep):\n");
StudDelNum("BDStud.bin", 4);
StudPrintFile( "BDStud.bin" );
T
/111111

// MY n.23.7

1111

////] - NpounTaTb 3anucb NO HOMepy

printf ("Ytenne (Homep):\n");

Student * pFind = new Student;
FindStudNum( "BDStud.bin" , pFind , 2);
PrintStudent( pFind );
T
// - I3MeHnTb 3anuncb no HoMepy

111111

// MY n.23.8

1111111

printf ("M3meHeHune 3anncu (Homep):\n");
Student SChang ={"3ameHa" , 11, 111.00};
ChangeStudNum( "BDStud.bin" , SChang , 2);
StudPrintFile( "BDStud.bin" );
T
// - HainTv 3anuck no npusHaky paBepcTBa nonst (MMeHn - nepsyto B chaiine) no ntobomy nosto
/11111

// MY n.23.9

/111111

int n;

printf ("Monck no umeHun:\n");

if ( ( n =FindStudName( "BDStud.bin" , pFind , "3ameHa" )) != -1)
{ printf ("HalgeHa no Homepy = %d \n", n);
printf ("HaliaeHa 3anuck: ");

PrintStudent( pFind );

b

else

printf ("He HaligeHa 3anuck! ");
T

I
// MY n.23.10
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11111111

// Swap 3ameHa 3anuceli B aiine b

printf ("3ameHa SWAP B ¢aiine no Homepy: 1<->3\n");

SwapStudFile( "BDStud.bin" , 1 ,3);

StudPrintFile( "BDStud.bin" );

T T

delete [] pStMas;

T
system("PAUSE");

M T
by
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17.2. 3aronoBouHblii (aiin npoexra File_P3.h

File_P3.h—3aromoBounsiii MOJYJIb
/l

#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <io.h>
#include <stdio.h>
#include <conio.h>
#include <string.h>
#include <memory.h>
#include <malloc.h>

/1

#include <errno.h>

/l

//using namespace std;

T

11111111

// MY n.2

111111

struct Student {

public:

char Name[20];

int Num;

double Oklad;

b

// KoHCTaHTbI Ang ynpaBneHust hyHKUUSMm

enum TypeAddDel First = 1, Last = 2, Default = Last};
// MNpoTtoTunbl

11111111

TN T

// MY n.5

// PacneyaTka OTAENbHOW CTPYKTYPHOW NEPEMEHHON CTyAeHTa

11111111
void PrintStudent(Student * pS)

{
printf( "3anuce: mMa = %-15s Homep = %2d Ctunengms = %8.2If \n",
pS->Name , pS->Num, pS->Oklad );
&
[T
// MY n.8
void StudPrintMas( Student * pMas , int Razm)
{
for (inti=0; i< Razm; i++)
{
PrintStudent(pMas + i); // Vicnonb3yeTcs rotoBas dyHKLMS
¥
¥

TN

// Bblbopka u3 daiina B AMHAMUYECKUIA MaccuB
// MY n.12
T

void StudFileToMas( const char * FileName , Student ** pMas , int * pRazm)

{

long posF;
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int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
if ( pFBin == -1 ) { *pRazm = NULL; return;};

posF = _lseek( pFBin, 0, SEEK_END ); // YCTaHOBUTb HOBYIO TEKYLLYH MO3ULIMIO
*pRazm = posF / sizeof(Student);

//*pMas = new Student[ *pRazm];

*pMas = (Student *) calloc( *pRazm , sizeof(Student) );

posF = _lseek( pFBin, 0, SEEK_SET ); // Ha Hayano
// Bydep anst yteHns
Student SBuf;

for (inti=0; i< *pRazm ; i++)
{

int nByte = _read( pFBin , &SBuf , sizeof(Student));
if ( nByte == NULL) break;
memcpy( *pMas + i, &SBuf , sizeof(Student));
¥
// 3akpbiTne daina
_close( pFBin );
¥

/l
T
//Mepe3annck MaccuBa CTPYKTyp B dhain (Pain oumnwaetca!)
// MY n.13
T
void StudMasToFile( const char * FileName , Student * pMas , int Razm)
{
char Comand[40];
// CHATME 3awuThl ¢ dhaiina - oTknoYeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );
int pFBin = _open( FileName , _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
if ( pFBin == -1) return;
// umMKn 3anmcn
for( inti=0;i<Razm ;i++)

{
+

_write (pFBin , pMas + i, sizeof(Student));

_close( pFBin );
/l

hor
[T
// MeyvaTb daiina b CTyaeHToB

// MY n.14
TN

void StudPrintFile( const char * FileName )

{

long posF;

int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
if ( pFBin '=-1)

{

posF = _lseek( pFBin, 0, SEEK_END ); // YCTaHOBWTb HOBYIO TEKYLLYO MO3ULMIO
int Razm = posF / sizeof(Student);
if (Razm ==0){ _close( pFBin );  printf( "3anuceii B chaiine HeT! \n") ; return;};
posF = _lseek( pFBin, 0, SEEK_SET ); // Ha Hauano
// Bydep ansa uteHus
Student SBuf;
for (inti=0; i< Razm;i++)
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{
int nByte = _read( pFBin , &SBuf , sizeof(Student));
if ( nByte == NULL) break;
// BbIBOA 3anuncu
printf( "%d - ", i + 1);
PrintStudent(&SBuf);
¥
// 3akpbiTne daiina
_close( pFBin );
}¥

o
I

// MonyunTb uncno 3anucei B b
// MY n.15
int StudFileCount( const char * FileName , int * pRazm)
{
long posF;
int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
if ( pFBin == -1 ) { *pRazm = NULL; return NULL;};
posF = _lseek( pFBin, 0, SEEK_END ); // YCTaHOBUTb HOBYIO TEKYLLYH MO3ULIMIO
*pRazm = posF / sizeof(Student);
_close( pFBin );
return *pRazm;

bor

[T

// Ouuctka daina cTyaeHToB
// MY n.16
T

void StudClearFile(const char * FileName)

{
char Comand[40];
// BpeMeHHoe cHATME 3aluThl ¢ daiina - oTktoYeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );
int pFBin = _open( FileName , _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
if ( pFBin == -1) return;
_close( pFBin );
¥
T
// Cépoc dnara daina
// MY n.17
[T
void ClearReadonlyFile(const char * FileName)
{
char Comand[40];
// CHsiTe 3awmThl € dhaiina - oTkodeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );
¥
TN
// MY n.18
T
// 0bMeH Ha OCHOBE afIpeCOB CTPYKTYPHbIX NMepeMeHHbIX (BO3MOXET TONbKO 6e3 AnHamuku!l)
void SwapStudent ( Student * pA , Student * pB )

{
Student Temp;
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/* MOXHO 1 Tak
Temp = *pA;
*pA = *pB;

*pB = Temp;

*/

memcpy( &Temp , pA, sizeof(Student) );
memcpy( pA, pB, sizeof(Student) );
memcpy( pB, &Temp, sizeof(Student) );
¥
T
// MY n.20
T
void StudSortMasNum( Student * pStMas , int StudCount )
{
for(intk =0 ; k< StudCount-1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( (pStMas + i)->Num > (pStMas + i + 1)->Num ) // Bo3pacTtaHue
SwapStudent( pStMas + i, pStMas + i + 1 );
¥
T
// CopTupoBKka MaccmBa no okagy no ybbiBaHMIo
// MY n.21

[T
void StudSortOklad(const char * FileName )

{
// YTeHne u3 daitna B MaccuB
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
// CopTupoBKa MaccuBa Mo OKaay no ybbiBaHWIO
for (inti=0; i< Razm-1;i++)
for (intk=0; k< Razm-1; k++)

if ( ((Student *)(pStudMas + k))->Oklad > ((Student *)(pStudMas + k +1))->Oklad ) //
Y6biBaHue Kypc
{ SwapStudent ( pStudMas + k , pStudMas + k+1); };
//
StudMasToFile( FileName , pStudMas , Razm );
¥
T
// MY n.22
T
double StudSumm( const char * FileName , double * Sum)
{
Student * pStudMas;
int Razm;
*Sum = 0.0;
StudFileToMas( FileName , &pStudMas , &Razm );
for (inti=0;i<Razm; i++)
*Sum+= (pStudMas + i)->Oklad;
delete [] pStudMas;
return *Sum;

o
I

// CopTrpoBKa Nno nMeHu (A0NOSHUTENbHbIE NMpUMepbl) MY n.21

T

void StudSortName(const char * FileName )

{
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// YteHue u3 dalina B MaccuB
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
/!
T
for (inti=0; i< Razm-1;i++)
for (intk=0; k< Razm-1; k++)
// CopTupoBKa no MMeHu
if ( stremp(((Student *)(pStudMas + k))->Name , ((Student *)(pStudMas + k +1))-
>Name) > 0 ) // YbbiBaHue nmMs
{ SwapStudent ( pStudMas + k , pStudMas + k+1); };
//
StudMasToFile( FileName , pStudMas , Razm );
ot
T
// CopTupoBka no HoMepy (A0MOSHMTENbHBIE NpUMepbl) MY n.21
T
void StudSortNum(const char * FileName )
{
// YteHue us dalina B MaccuB
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
StudSortMasNum( pStudMas , Razm ); // Wcnonb3oBaHue coOpTMpPOBKK B Maccupe!!!
StudMasToFile( FileName , pStudMas , Razm );
¥
T T
T T
T
// YnaneHue u3 caiina Hayano unm koHel daina
T
// MY n.23.1/2
T
void StudAdd(const char * FileName , Student S , TypeAddDel TAD = Default ){
/l
if ( TAD == Last)
{
ClearReadonlyFile(FileName);
int pFBin = _open( FileName, _O_RDWR |_O_BINARY | _O_APPEND ),
long posF = _lseek( pFBin, 0, SEEK_END ); // YcTaHOB/Tb HOBYIO TEKYLLYHO MO3ULMIO
_write (pFBin , &S, sizeof(Student));
// 3akpbiTne daiina
_close( pFBin );
return;};
if( TAD == First )
{
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
Student * pTemp = (Student *) new Student [ Razm + 1];
memcpy( pTemp , &S, sizeof(Student) );
for (inti=1; i <=Razm ; i++)
memcpy( pTemp + i, pStudMas + (i - 1), sizeof(Student) );
//
StudMasToFile( FileName , pTemp , Razm + 1 );
delete [] pTemp;
delete [] pStudMas;
return;};
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return;

bor

T T

// DobaBneHns no Homepy B aiin

// MY n.23.3

[T

void StudAddNum(const char * FileName , Student S, int Numb )
{

Student * pStudMas;

int Razm;

if ( Numb < 0) return;

// ®opMmnpoBaHmne MaccuBa

StudFileToMas( FileName , &pStudMas , &Razm );
if (Numb >= Razm )

{

StudAdd(FileName, S, Last);

delete [] pStudMas;

return;

hor

/!

Student * pTemp = (Student *) new Student [ Razm + 1];

for (inti=0,k=0; i <=Razm; i++, k++)
{

if ((i-1)==Numb)

{

memcpy( pTemp + i, &S, sizeof(Student) );

k=-;
b
else
{
memcpy( pTemp + i, pStudMas + k, sizeof(Student) );
¥
¥

// 3anoMuHaHue B taiinl HOBOro

StudMasToFile( FileName , pTemp , Razm +1);
delete [] pTemp;

delete [] pStudMas;

hor

T

// YnaneHue nepBoro unm nocneaHero u3 daina
// MY n.23.4/5
T

void StudDel(const char * FileName , TypeAddDel TAD = Last )
{

Student * pStudMas;

int Razm;

if ( TAD == Last)

{

StudFileToMas( FileName , &pStudMas , &Razm );
StudMasToFile( FileName , pStudMas , Razm -1 );
delete [] pStudMas;

return;

7

if ( TAD == First )

{

StudFileToMas( FileName , &pStudMas , &Razm );
StudMasToFile( FileName , pStudMas + 1, Razm -1);
delete [] pStudMas;
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}

¥

T

// YnaneHue no Homepy u3 daina

// MY n.23.6
T T

void StudDelNum(const char * FileName , int Numb )
{

Student * pStudMas;

int Razm;

StudFileToMas( FileName , &pStudMas , &Razm );
if ( Numb < 0 || Numb > Razm ) return;

if (Numb ==0) {

StudDel( FileName , First);

delete [] pStudMas;

return;};

if ( Numb == Razm -1) {

StudDel( FileName , Last);

delete [] pStudMas;

return;

¥

// YaaneHve us cepefmHbl

Student * pTemp = (Student *) new Student [ Razm - 1];

for (inti =0,k =0 ;i<Razm ; i++, k++)

{
if (i == Numb)
k==
else
memcpy( pTemp + k, pStudMas + i, sizeof(Student) );
¥

StudMasToFile( FileName , pTemp , Razm - 1);
delete [] pTemp;

delete [] pStudMas;

)

T

// Mownck 1 BbIGOpKa OAHOW 3anuncyu no HoMepy

// MY n.23.7

T T

void FindStudNum( const char * FileName , Student * pS , int Numb){
Student * pStudMas;

int Razm;

StudFileToMas( FileName , &pStudMas , &Razm );

if (Numb < 0 || Numb >= Razm )

{
pS->Name[0] = "\0";
pS->Num = NULL;
pS->0klad = NULL;

b

else

memcpy( pS, pStudMas + Numb , sizeof(Student) );
delete [] pStudMas;

by
I
// MY n.23.8

T
void ChangeStudNum( const char * FileName , Student pS, int Numb){
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Student * pStudMas;

int Razm;

StudFileToMas( FileName , &pStudMas , &Razm );
if ( Numb < 0 || Numb >= Razm )

{
delete [] pStudMas;
return;
b
else

memcpy( pStudMas + Numb , &pS, sizeof(Student) );
StudMasToFile( FileName , pStudMas , Razm );
delete [] pStudMas;

¥
T
// Tlouck No MMeHW coaepXMMOoro 3anucen B daine B daline (nepeas 3anunch)
// MY n.23.9
T
int FindStudName( const char * FileName , Student * pS , const char * FindName )
{
Student * pStudMas;
int Razm;
inti;
StudFileToMas( FileName , &pStudMas , &Razm );
for( i=0;i<Razm; i++)
if ( strcmp ( (pStudMas + i)->Name , FindName ) == 0) break;
if (i ==Razm)
{
// He HalaeHo
pS->Name[0] = "\0';
pS->Num = NULL;
pS->0klad = NULL;
delete [] pStudMas;
return -1 ;
b
// HainpeHo
else
memcpy( pS, pStudMas + i, sizeof(Student) );

delete [] pStudMas;

return i;
¥
T T
// 3amMeHa no HoMepaM 3anucelt B daiine
TN
// MY n.23.10
TN
void SwapStudFile( const char * FileName , int NumA ,int NumB)
{
Student * pStudMas;
int Razm;
inti;
StudFileToMas( FileName , &pStudMas , &Razm );
if ( NumA < 0 || NumA >= Razm || NumB < 0 || NumB >= Razm )
{}
else
{SwapStudent ( pStudMas + NumA , pStudMas + NumB );
StudMasToFile( FileName , pStudMas , Razm );};
/l
delete [] pStudMas;
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o

TN
I
/] MY n.17/23.11

T

void StudRemoveFile(const char * FileName)

{
char Comand[40];
// CHsiTe 3awmThl ¢ dhaiina - oTkodeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );
strcpy (Comand , "attrib -A ");
strcat (Comand , FileName);
system( Comand );
// Ynanenve daina Bce AUCKpunTopbl (aina AomkHbI 6biTb 3aKPbIThI
strcpy (Comand , "del ");
strcat (Comand , FileName);
system( Comand );

}#

17.3. Pe3yabTarhl padoThl NpuMepa (TEKCT)

MyaxT MY 4:

Stud2: MmMs1i = AKCeHOBa HomMep = 2 CTuneHmuss =
MIynxkT MYy 5:

Banmuce: MMmss = JlanTerBa HomMep = 1 Crunenaus
Bammce: MMsi = AKCeHOBa HomMep = 2 Crunengus
NyuxkT MY 6:

Bammuce: MMmsa = BoapmwakorB HomMep = 3 CTunengus
NyuxkT MY 7:

Banuce: Ums = [lepBBNt HomMep = 1 CTuneHgus
Bammce: MmMst = Bropoit HomMep = 2 Crunengmus
Banuce: Ums = TpeTwin Homep = 3 CTuneHgus
Banuce: MMs = YeTBepTHL HomMep = 4 Crunenamusi
IIyukT MYy 8:

Banuce: Ums = [lepBBNL HomMep = 1 CTunenmus
Banuce: UMmMs = Bropoit HomMep = 2 Crunenaus
Banuce: Ums = TpeTwuin Homep = 3 CTunengus
Banuce: MMs = YeTBepTHL HomMep = 4 CrTunengus
IIyukT MYy 9:

Bammce: MMss = Stud N - 12 HomMep = 3 CrTunenmus =
Banmuce: MMst = Stud & - 16 HomMep = 7 Crunenaus
Bammce: MM = Stud N - 20 Homep = 3 CrTunenamus
Bammuce: MMst = Stud B - 3 HomMep = 1 Crunenaus
Bammce: MM = Stud N - 22 Homep = 3 CrTunenamns
Bamuce: MMss = Stud N - 15 HomMep = 7 CTunenmmust =
NysxT MY 11 (CcuHMM) :

Bammce: MMmss = Banuces 1 HomMep = 1 CTunengus =
Banuce: MMst = Bammce 2 HomMep = 2 CTuneHmus
Bammce: MMs = Banmce 3 HomMep = 3 CrTunengmns
Banuce: VMMmss = Banmuce 4 HomMep = 4 CrTuneHaus
MIyukT MY 11 ([lewaTs odamnna) :

Bammce: MMmss = Banuces 1 HomMep = 1 CTunenmus
Bamnce: MMmsa = Banuces 2 Homep = 2 CTuneHmus
Bammce: MMss = Banuces 3 HomMep = 3 Crunenmus
Bammce: MMs = Banmce 4 HomMep = 4 CTunenaus
MIyukT MY 11 ([lewaTe BCEr'o Maccuea) :

Bammuce: MMs = Bammce 1 HomMep = 1 CTunenaus
Bamnce: MMms = Banuces 2 HomMep = 2 CTuneHgus
Banuce: MMsa = Bammce 3 HomMep = 3 Crunenaus
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Bamnuce: Nms
NyuxT My 11:
Bamnmuce: Nms
Bammuce: Nms
Bamnuce: "mMms

Banuce: UMms
IIyukT My 12:
Bannuce: UMms
Bammuce: Nms
Bamnmuce: "ms
Bamnmuce: Nms
MIyukT My 13:

= Banuce 4

= Banuce N -
= Banuce N -
= Banuce N -
= Banuce N -

_ wdhhR

= Banuce N -
= Banuce N -
= Banuce N -
= Banuce N -

S wbhe

o

Homep =

Homep
Homep
HomMmep
Homep =

I
NN oo

Homep =
Homep
Homep
HomMep =

Il
NN oo

Crunenguss =

Crunenaonusi
CruneHnusi
Crunenaonusi
Crunengusi =

Crunenoust =
CruneHnusi
Crunenaons
Crunengust =

Ilocne PenakTMpOBaHMUSI MacCCHMBA M BalOMMHAHNMSI B (l)aﬁ.ne

Banuce: Mms
Bammuce: Nms
Bamuce: Nms
Bamnmuce: Nms

NyuxT MYy 14:

= Banuce 1
UsMeHeHUe 2-1
Bammce 3
= Banuce 4

Homep = 1
HomMep = 5
HomMep = 3
Homep = 4

Crunenaonus
Crunennousi
CruneHnusi
Crunenaoust

Ilocne pPenakTHMpOBaHMS MAaCCMHMBa M BallOMMHAHMSI — paclnedaTkKa

1l - Banwucs:
2 - Bamuce:
3 - Bammucse:
4 - Banucs:
NyuxT My 15:

Uucino Banmucey B

MyuxkT My 13:
1l - Bammuce:
2 - Bamuce:
3 - Banucse:
4 - Banuce:
NNyuxkT MYy 16:

Banmucen B danne

NyuxkT My 17:

Banmcen B danne

MyuxkT My 17
1l - Bammce:
2 - Bamuce:
3 - Banucse:
4 - Bammuce:
NyuxT My 18
Banuce: Mms
Bannuce: UMms
NyuxkT MYy 18
Bannce: UMs
Bammuce: Nms
IIyukT MYy 18
Bammuce: Nms
Bammuce: Nms
Bannce: UMs
Bammuce: Nms
IIyukT My 18
Bammuce: Nms

Bamnmuce: "mMms
Bammuce: Nms
Bamnmuce: "mMms

MyukT My 19
Bammuce: Nms

Bammce: Nms
Bammuce: Nms
Bamnmuce: "mMms
NyuxT MYy 19
Banuce: Mms

MMzt = Bammce 1 HomMep = 1 CTunenaus
VMst = VisMeHeHMe 2-1 HomMep = 5 Crunenaus
VM = Bammce 3 HomMep = 3 CTuneHgus
VMst = Bamnmce 4 HomMep = 4 Cruneraus
BO = 4
Mss = VIBaHOB Homep = 3 CTuneHgmus
Mmst = IleTpoB HomMep = 2 CTunengmus
NMss = Cupopos HomMep = 1 CTunenzus
NMs1 = [leukuH HomMep = 4 Crunenaus
Her!
HeT!
CHOBa Jno6aBMM BamnmMcm M3 MacCHUBA:
VMMss = Bammce N - 1 HomMep = 0 CTuneHgmus
VMs1 = Homasz HomMep = 6 CTunengus
VMss = Banuce N 3 HomMep = 2 CrTuneHaus
VMmsi = Banmuce N 4 HomMep = 2 CTuneHamus
(Sawp - mo):
= JlanTerBa HomMep = 1 CTunenmguss =
= MBaHOBa HomMep = 2 CTuneHgus =
(Sawp - mocme) :
= MBaHOBa HomMep = 2 CTuneHgus =
= JlanTeBa HoMep = 1 CTunenmuss =
(Sawp - pStMas Io) :
= Banucep N - 1 HomMep = 0 CTunenmmuss =
= Homas HomMep = 6 CTuneHmguss =
= Banuce N - 3 HomMep = 2 CrTunenmuss =
= Bammce N - 4 HomMep = 2 CTuneHmgust =
(Sawp - pStMas nocne) :
= Banuce N - 3 HoMep = 2 CTuneHmust =
= Homasz HomMep = 6 CTuneHmus =
= Banuce N - 1 HomMep = 0 Crunenams =
= Banuce N - 4 HomMep = 2 CTuneHmuss =
(SORT - pStMas o) :
= Bammce N - 3 HomMep = 2 CTuneHmust =
= Homas HomMep = 6 CTunengus =
= Banucep N - 1 HomMep = 0 CTunenmmust =
= Banuce N - 4 HomMep = 2 CrTuneHauss =
(SORT - pStMas nocne Oklad) :
= Banucep N - 1 HomMep = 0 CTuneHmgmst =
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Bamnuce: Nms
Bammuce: Nms
Bamnmuce: Nms
NyuxT MYy 19
Bamnuce: "mMms
Banuce: UMms
Banuce: Mms

Bamnmuce: Nms
NyuxT My 19

Bamnmuce: "ms
Bamnmuce: Nms
Bamnuce: Nms

Bannce: UMms
IIyukT MYy 20

Bammuce: Nms
Bamuce: Nms
Bamnmuce: Nms

Bammuce: Nms
IIyukT MYy 20
Bannuce: UMms
Bammuce: Nms
Bannuce: UMms
Bammuce: Nms
MIyukT My 21
COPTHUPOBKA :
1l - Banucse:
2 - Banucse:
3 - Bammucse:
4 - Banuce:
COPTHUPOBKA :
1l - Banucse:
2 - Bamnuce:
3 - Bammucse:
4 - Banuce:
COPTHUPOBKA :
1 - Bammce:
2 - Bamucse:
3 - Bammuce:
4 - Banuce:
IIyukT My 22

YreHMe MBS OporpaMMil (HOMEp

Banuce: Mms

UYrenme us QyHkumm (HoMep =

Bammuce: Nms

NyuxkT MY 22.2 (MHTerpanbHEEe
$oHO BapnnaTH B ILUKIIE
$doHp sBapnnaTH U3 QyHKUIMM

Jo6aBineHnne
- Banmucs:
- Bammucse:
- Banmucs:
- Banucse:
- Banmucse:

oBamBiieHne
- Banucse:
- Banucse:
- Bammucse:
- Banmucs:
- Bammucse:
- Banmucs:

Ho6aByneHne

1l - Banucse:

2 - Bamuce:

oo WNRERHOMWDNDR

= Banuce N - 4 HomMep = 2 CTuneHmgus =
= Homast HomMep = 6 CTunenmuss =
= Banuce N - 3 HomMep = 2 CrTuneHmus =
(SORT - pStMas - mnocsye Name) :
= Banuce N - 1 HomMep = 0 CrTunenmmst =
= Banuce N - 3 HomMep = 2 CrTuneHmus =
= Banucep N - 4 HomMep = 2 CTuneHmguss =
= Homas HomMep = 6 CTunenmus =
(SORT - pStMas - nocne Num) :
= Bamuce N - 1 HomMep = 0 CrTuneramst =
= Banucep N - 3 HoMep = 2 CTuneHmust =
= Banuce N - 4 HomMep = 2 CrTuneHmuss =
= Homas HomMep = 6 CTunengus =
(SORT - obyHKUIMS - H[O) :
= Bamuce N - 1 HomMep = 0 CrTunenaus =
= Banmuce N - 3 HomMep = 2 CTuneHmuss =
= Banuce N - 4 HomMep = 2 CrTunenauss =
= Homast HoMep = 6 CTunenmmust =
(SORT - obyHKUMs - HOcCJe) :
= Banuce N - 1 HomMep = 0 CrTunenmus =
= Bammce N - 3 HomMep = 2 CTuneHmust =
= Banuce N - 4 HomMep = 2 CTunenmus =
= Homas HomMep = 6 CTuneHmgust =
(SORT - c paBSHEMM GYHKIMAMM)
Pabora c byHKumMsiMm Name:
VMst = Bammece N - 1 HomMep = 0 CrTunenamus
VMst = Bammce N - 3 HomMep = 2 Crunenaus
VMmsi = Bammce N - 4 HomMep = 2 CTuneHaus
VMs1 = Homasz HomMep = 6 CTunengus
Pa6bora c byHkumsiMmm Num (yOGrBaHMe) :
VMst = Bammce N - 1 HomMep = 0 CTunenamus
VMss = Bamomce N - 3 HomMep = 2 Crunenaus
VMst = Bammce N - 4 HomMep = 2 CTuneHaus
Msi = Homast HomMep = 6 CrTunenmmus
Pab6ora c dyuxumssmm Oklad (BospacTaHme ) :
VMst = Bammce N - 1 HomMep = 0 Crunenaus
VMmss = Bammce N - 4 HomMep = 2 CTuneHgmus
VMs1 = Homasz HomMep = 6 CTunengus
VMss = Bamomce N - 3 HomMep = 2 CrTuneHaus
= 3):
= Homast HomMep = 6 CTuneHmgus =
1):
= Bammce N - 4 HomMep = 2 CTuneHmuss =
pacueTs) :
= 27480.70
= 27480.70
(rauasno) :
ViMa = IlepBBiL Homep = 22 CTuneHmus
VMst = Bammce N - 1 HomMep = 0 Crunenaus
VMa = Bammce N - 4 HomMep = 2 CTuneHaus
VMs1 = Homasz HomMep = 6 CrTunengus
VMss = Bammce N - 3 HomMep = 2 CrTuneHaus
(xoHem) :
Vst = [lepBri Homep = 22 Crunengmus
MMst = Bammece N - 1 HomMep = 0 CTunengmus
VMst = Bammce N - 4 HomMep = 2 Crunenaus
ViMa = HoBast HomMep = 6 CTuneHgus
VMst = Bammce N - 3 HomMep = 2 CTunenaus
NMst = Illocnepmumit HomMep = 22 CTuneHaus
(HoMep) :
VMss = IlepBBIZ HomMep = 22 CTuneHaus
VMMss = Bammce N - 1 HomMep = 0 CTuneHgmus
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= Banuce N - 4
= Homasi

= [lo HOMepy -
= Banuce N - 3
= Iocnenuumn

= Banuce N - 1
= Banuce N - 4
= Homas

= [lo HOMepYy -
= Banuce N - 3
= [locnenuun

= Banuce N - 1
= Banuce N - 4
= Homas

= [lo HOMEepYy -

OIl T'YUMIJ

3 - Banuce: WMs
4 - Banuce: VMms
5 - Banuce: MMms
6 - Bamnmce: Nms
7 - Banuck: WMmsz
1l - Banuces: NMms
2 - Bammce: Umsz
3 - Bammuce: Ums
4 - Banuce: Nms
5 - Banuce: NMs
6 - Bamnmucek: Nms
Yonanenme (KOHer) :
1l - Banuces: MMms
2 - Bammuce: MMsz
3 - Banuce: MMms
4 - Banuce: NMms
5 - Banuce: MMms

= Banuce N - 3

Ynaneume (HOMep) :

1l - Bammce: Mms
2 - Bamuce: MMsz
3 - Bammuce: Nms
4 - Banuck: VMms
Yrenme (HOMEp) :
Banucse:

= Banucep N - 1
= Banuce N - 4
= Homas

= Ilo HOMepYy

VMs1 = Homasz

MsMeHeHMe Banmucu (HOMep) :

1l - Banuces: MMms
2 - Bamucek: Mmsz
3 - Banuce: NMsz
4 - Banuce: NMms
[lock 1o mMMeHuM:

= Bamuce N - 1
= Banuce N - 4
= BamMmeHa

I[lo momMepy -

Hamgera no HoMepy = 2

HarnpneHa 3Banmuck:

111.00

Bammuce: NMs =

2
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Homep
Homep
Homep
Homep
HomMmep
Homep
Homep
Homep
Homep
Homep
Homep

Homep
Homep
Homep
Homep
Homep

Homep
Homep
Homep
Homep

Homep =

Homep
Homep
HomMmep
Homep

BameHa

Bamena SWAP B ¢darnme no HoMepy: 1<->3

1l - Bammce: Mms
2 - Bamuce: MmMsz
3 - Banuce: MMsz
4 - Banuce: WMms
IJ1s1 mpOROIIKeHUsT

= Banucep N - 1
Ilo momMepy -
BameHna

= Banuce N - 4

2

Homep
Homep
Homep
Homep

HaxXMuyTe JIOOYI KIIaBUILY

Crunengusi

2 Crunenguss = 7055.57
6 Crunengmss = 7522.20
33 Crunenguszt = 5500.00
2 Crunengusi = 9526.05
22 Crunengmss = 3400.00
0 Crunenguss = 3376.87
2 Cruneugmsi = 7055.57
6 Crunenmgmuss = 7522.20
33 Crunengust = 5500.00
2 Cruneugusi = 9526.05
22 Crunengmst = 3400.00
0 Crunengusst = 3376.87
2 Cruneugmusi = 7055.57
6 Crunenmgmuss = 7522.20
33 Cmunenguss = 5500.00
2 Crunengusi = 9526.05
0 Cruneugust = 3376.87
2 Crunengusi = 7055.57
6 Crunenmguss = 7522.20
33 Crunengust = 5500.00
Crunenmguss = 7522.20
0 Crunenpguss = 3376.87
2 Crunengusi = 7055.57
11 Crunenguss = 111.00
33 Crunengust = 5500.00
Homep = 11
0 Cruneupgust = 3376.87
33 Crunengust = 5500.00
11 Crunenguss = 111.00
2 Crunengusi = 7055.57
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17.4. ll1a6s0H oTyera mo JIP10

CmMmotpurte Ha caifre ¢aiinbl mabdmona ortdyera T npumepa (Illabmon oryera JIP_ OIldoc ,
[Mpumep otuera JIP_OIl.doc).



	Предисловие
	Содержание
	Общие требования к ЛР по курсу ОП
	Подготовка к выполнению ЛР по ОП
	Выполнение ЛР по ОП
	Оформление отчета по ЛР по ОП
	Контрольные вопросы по ЛР по ОП
	Защита ЛР по ОП
	Дополнительные требования к ЛР
	Сроки выполнения ЛР по ОП
	Отработка ЛР по ОП
	Комплексная ЛР по ОП и ее защита

	Линейные вычисления в программировании
	Линейные вычислительные процессы.
	Пример простейшей программы на языке СИ.
	Программные проекты в системах программирования на СИ.
	Создание консольного программного проекта в СП на СИ.
	Русификация проекта консольного ввода и вывода.
	Программы и программирование
	Переменные
	Константы
	Операторы и составные операторы
	Форматированный ввод-вывод.
	Отладка программ.

	Циклические программы
	Разветвляющиеся вычислительные процессы.
	Безусловный переход (goto)
	Ветвление и операторы ветвления (if - else)
	Переключатели  (switch - case)
	Циклы (for, while, do)
	Модули
	Понятие о блок-схемах
	Библиотеки функций

	Массивы и указатели в программах
	Массивы
	Указатели
	Динамическая память
	Отладка программ.
	Модули
	Библиотеки функций
	Библиотеки функций и шаблонов классов: RTL, STL, MFC, ATL

	Использование переменных типа строка
	Строки в СИ
	Описание строк и инициализация строк
	Основные операции со строками
	Ввод и вывод строк
	Манипуляция со строками и в строке
	Преобразование к нижнему или верхнему регистру
	Дублирование динамических строк
	Выделение подстрок на множестве разделителей
	Преобразование данных в строку и обратно
	Сортировка срок
	Динамические  строки
	Библиотеки функций  и классы для строк

	Функции и процедуры в программах
	Функции – основа процедурного программирования.
	Понятие функции
	Понятия, связанные с функциями в программировании
	Описания и определения функций
	Прототипы функций
	Вызовы функций и возврат значений функции
	Переменные в функциях
	Параметр массив в функции
	Размещение функций
	Рекурсивные функции
	Макросы и переменные этапа компиляции
	Параметры главной функции main
	Inline функции
	Указатели на функции

	Структуры данных в программах
	Проблемы хранения и обработки данных
	Структура - элемент хранения разнородных данных - struct
	Инициализация структурных переменных
	Работа с полями структуры через структуру и указатель на структуру
	Многоуровневая квалификация в структурах
	Указатели на структуры и на динамические структуры
	Передача структур в функцию
	Передача указателя на структуру в функции
	Массивы структур
	Вложенные структуры
	Размер и размещение структур в ОП
	Динамической структуры
	Создание и удаление динамической структуры со строками
	Структуры со ссылками на себя
	Перечисления - enum
	Союзы – union - объединения

	Хранение данных и использование файлов
	Данные в программах
	Понятие файла, его определения и разновидности
	Операционная система, потоки и файлы
	Имена и расширения файлов
	Открытие и закрытие файлов
	Библиотеки и заголовочные файлы
	Основные операции и функции для работы с файлами
	Уровни ввода/вывода и типы файлов
	Описание файла в программе. Структура FILE.
	Текстовые и бинарные (двоичные) файлы
	Проверка конца файла и указатель чтения файла
	Работа с текстовым/двоичным файлом с байтами - символами
	Работа с текстовым файлом построчно
	Двоичные/двоичные файлы и функции fread и fwrite.
	Форматированный ввод и вывод в файлы
	Низкоуровневый ввод и вывод в СИ
	Навигация по файлу fseek, lseek
	Перенаправление потоков ввода и вывода
	Файл менеджеры
	Работа с файлами целиком
	Работа со строками и консолью : sscanf, cprintf и sprintf

	Списковые структуры данных
	Понятие список
	Особенности структур списков и их назначение
	Особенности списков по сравнению с массивами
	Простейший список, созданный вручную
	Структуры списков и связь элементов списков
	Структура элемента списка с вложенными и внешними данными
	Однонаправленные и двунаправленные списки
	Статические и динамические списки
	Операции для работы со списком
	Ручная работа с однонаправленным списком
	Добавление в голову списка
	Добавление в конец списка (в хвост)
	Функция распечатки однонаправленного списка
	Удаление из головы списка
	Удаление из хвоста списка
	Очистка статического списка
	Простая ручная работа с динамическим списком
	Простая ручная работа с двунаправленным списком

	Требования к КЛР/ДЗ и варианты
	Цель КЛР/ДЗ (ЛР №10 )
	Требования к заданию на ЛР №10
	Особенности описания  разделения заданий по уровням ЛР №10
	Функции и структуры в  домашнем задании
	Варианты для выполнения ЛР
	Порядок выполнения работы (Уровень А и В)

	Работа в режиме командной строки
	Режим командной строки и его назначение
	Разновидности командных интерпретаторов
	Запуск и завершение работы режима командной строки
	Запуск команд и программ в режиме командной строки
	Получение справок о командах в режиме командной строки

	Технология создания исполнимых программ
	Модули представления программ
	Компоненты и стадии обработки программ
	Создание консольного проекта в VS 2005 (DZ_XXXXX_ХDD).
	Обеспечить русификацию консольного ввода и вывода.

	Формальное описание синтаксиса в БНФ
	Назначение и состав языка БНФ
	Правила, нетерминальные переменные и метасимволы
	Примеры описания на БНФ

	Работа с интегрированными файловыми менеджерами
	Dos Navigator
	Far manager
	Windows/Total Commander

	Разработка блок-схем программ
	Назначение блок-схем программ
	Элементы блок-схем программ
	Примеры блок-схем программ
	Оформление блок-схемы программы
	Блок-схемы и описания данных

	Коды их назначение и виды
	ASCII
	Кодировка ANSI
	Русификаторы
	Перекодировка символов
	SCAN – коды
	Кодировка UNICODE
	Программы для получения списка кодов

	Литература
	Приложение 1 Блок-схемы
	Приложение 2 . Примеры программной реализации КЛР/ДЗ
	Главный модуль File_P3.cpp
	Заголовочный файл проекта  File_P3.h
	Результаты работы примера (текст)
	Шаблон отчета по ЛР10


