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NMpeaucnosue

JlaHHBIE METOIMYECKUE YKA3aHUS MPeIHA3HAYCHBI U CTyAeHTOB Kadeaps Y5 (CVYII)
0o0yyJaronuxcs Ha 3-M CEMECTpe W M3yYaroIMX TUCHUILIUHY “ OCHOBBI MPOrpaMMHUPOBAaHUS ™ -
I'VUMII. [y BeIMoOTHEHHS Ta0OPaTOPHBIX pabOT MO Kypcy HEOOXOIMM OIMpeeIeHHBINH Habop
0a30BBIX 3HAHUN U YMEHHI, HO, K COKAJIEHUIO, HE BCE CTYACHTHI UMHU 00JIaJJat0T, XOTS 5 HAJICIOCh,
YTO JiyIs1 OOJBIIIMHCTBA CTYICHTOB B 3TOM NOCOOMH HE OyeT MHOTO HOBBIX cBeneHUi. C npyroi
CTOPOHBI 51 HAJICIOCh, YTO YaCTU CTYJIEHTOB JaHHasi HHGopMalus OyJIeT, HECCOMHEHHO, MOJIe3Ha U
OHM C ycrieXoM OyayT HUCIOIb30BaTh JIAaHHBIA MaTepual i BHIMOTHEHUS U 3aIUTHI JJabopaTop-
HBIX paboT Kypca.

B nanHOM mocoOuu st Oyay u3narath TOJBKO CaMble BaXKHBIE U HEOOXOMMBIE MaTePUAITBI
pas3zennoB, a Isl IeTaIbHOTO 3HAKOMCTBA C MPEAMETOM YUTAWTE PEKOMEHOBAHHYIO JUTEPaTypy,
OPUEHTUPYSCh HA T€ CTPAHUIIBI, KOTOPHIE YKA3aHbBI B CChUIKAX.

B oTaenbHBIX cnyuasx, HApUMEp COpPaBOK O Mporpammax, s He Oyy MepeBOAUTH MOosiC-
HUTEIbHYI0 UHPOPMAIUIO, PACCUUTHIBAS HA TO, YTO CTYJEHTHI 2-TO Kypca CMOTYT CaMOCTOSI-
TEJIbHO NIEPEBECTU U MOHATH TEKCT Ha aHIVIMMCKOM SI3bIKE B IIPEIMETHOM 00JIaCTH MPOTrpaMMHPO-
BaHusl. Te, KTO OyAyT UCTIBITBIBATH 3aTPYIHEHUS B 3TOM, CMOTYT OOPaTUTHCS K PEKOMEHI0BAaHHOU
JUTEpaType, a, B JIydIlleM ClIydae, IOTPEHUPOBATHCS B TIEPEBOJIE.

Jnst TekcTa mporpamMM U JOKYMEHTAJIBHBIX CIIPABOK O HUX, MOJYYEHHBIX aBTOMAaTUYECKH,
C Lefblo OoJyiee JIETKOTO OPUEHTHUPOBAHUS B MaTepuaje s CIeAYIomuM o0pa3oM Oyay IBETOM
(doHa TEeKCTa BBIIEIATH €r0 (PparMeHTHI:

Pabota B pesxMe KOMaHIHON CTPOKH ((DOH CephIif, a TEKCT YEPHBIA):

> DIR
BcraBka Tekcta nmporpaMm (CBeTIIO - roay0oif) OyaeT npeacTaBiasTcs 100 Tak:
For (int i = 0 ; i <= MAX; i++)

{

Sum = Sum + i;

}

WNnu xak B cucreme nporpammupsanust MS VS:

int num;

fscanf( pF , "%s%s%d" , bufl,buf2, &num); //BBoa dopmMaTMpoBaHHbIX AaHHbIX - pa3a.npoben
BcraBka cripaBok U MoACKa30K, MOTYUYEHHBIX aBTOMATUUECKH (3KETHIN) WIN U3 TOKYMEH-

Tanuu OyeT MPEeACTaBIATCS TakK:
while ( expression )
statement

®opMmanu30BaHHbIE ONMMCAHUS SI3bIKa U CUHTAaKCUYECKUE MpaBuiia Oy/ieM 3alKchiBaTh 3€-
JICHBIM IIBETOM:

<JieBasl 4YaCTh BbIPa’KeHUsI IPMCBAUBAHUA> = <IIpaBasl YaCcThb BbIPpaKeHHUsI MPUCBa-
HBaHHUA>;

Ecim B TEKCTE BCTpEUYaETCs CIOBO, KOTOPOE MOJYEPKHYTO, TO 3TO O3HAYACT, YTO JAETCS
OINPEICTICHNUC BAXKHOI'O TTIOHATHS M 3TO MOHITHE, CKOPEE BCET0, BCTPEUACTCS B JAHHOM TEKCTE Mep-
BBbIM pa3. Kpome TOro, nmoguepkuBaHue B TEKCTE UCTOIb3YETCA IS BBITEIICHHUS] TEPMUHOB, HA KO-
TOpBIE B IaHHBI MOMEHT HY»HO 00paTUTh 0coboe BHUMaHue. Hanpumep:

IIporpaMmMa — 3TO yHopsiA0YEHHAs COBOKYITHOCTb OIIEPATOPOB ... HIIU

MBI paccmoTpuM B 3TOM paszeiie NEpEeMEHHBIC TUIIA YKA3aTenb ...

@parMeHTsl HCXOIHOTO TEKCTa, BKIIIOYaEMbIE B IPOTPAMMBI, 51,0y 1yT BBIACIATHCS [IBETOM
mpudTa npeacrapnerns nporpammbl B MS VS. Hanpumep, BcTaBka 3aronoBovHoro (aiina:
#include <stdio.h>
BriBo pe3ynbTaTta B KOHCOJIBHOE OKHO, KOTOPBINA (hopMUpPYETCs porpammoit, Oyay mo-
Me4YaTh KOPHYHEBBIM IIBETOM U YCTaHABJIMBATH HEMTPONOPIMOHAIBHBIN mipudt Courier New miu
Tamona. Hampumep:
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Beeaute iVal: 10

Taxk xak JaHHBIE pa3pabaThIBAETCs ONEPATUBHO HAa OCHOBE MOXKENIAHUS CTYJACHTOB M HaXO0-
JOUTCA celyac B craanu npopa60T1<1/I, TO HCKOTOPBIC €10 pas3acyibl MOT'YyT OBITH €€ HC HAIIMCAaHHbI.
OHM NOSIBATCA B HYKHBII MOMEHT, KOT'/Ia CTYI€HTHI JOJDKHBI IPUCTYIHUTh K KOHKPETHOH J1abopa-
TopHOU padote. [To mepe Hanucanwus, s Ha caiiTe Oyay OOHOBJIATH JaAHHBIA JOKYMEHT, O UeM Oy1y
UH(POPMHUPOBATH CTYICHTOB.
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1. O6wme TpedoBaHus K JIP no kypcy Ol

Bremonaenue nmukna JIP mo IKII siBnsieTcst 00s13aTeIbHBIM 1S TIOTYYSHHS 3a9€Ta U DK3a-
MeHa 1o Kypcey. B nepedens JIP mo kypcy Bxoasar: ocHoBHbie JIP (1-8) u xommiekcHas JIP. Boi-
nonHeHue ocHOBHBIX JIP u kommuiekcHo# JIP sBisiercs o6si3aTenbHbIM. B pamkax otnenbHbIx JIP
MOTYT OBITh BBIICIICHBI TOTIOJTHUTEIHLHBIC TPEOOBAHHUS, CAMOCTOSATEIIHFHOE BBITIOJIHEHUE KOTOPBIX
MO3BOJISIET CTYACHTY PACCUMUTHIBATh HA OTJIMYHYIO OTMETKY IO pe3ysbTaraMm cemectpa. OKoHua-
TeJIbHAs OTMETKA IO JUCHUILUIMHE ONPEACISIETCA: pe3yibTaTaMu BeinosiHeHus JIP, pesynpraramu
PEUTUHTOB M KOHTPOJIBHBIX pabOT, OTBETAMU Ha SK3aMEHE.

1.1. NMNoarotoBKa K BbinonHeHuto JIP no Ol

CryneHTsl 00s13aHBbI [TPEIBAPUTENILHO MOATOTOBUTHCA K BblNosiHeHUIo JIP o Hayana JIP B
JucIieHoM 3ane. s 3Toro Heo0XouMo ¢ caifTa IUCLUILIMHBI CKayaTh METOJUYECKUE yKa3a-
Hus 1o JIP u mabmnon oryera nmo ganuoit JIP. [Ipountats Teopernueckuii paznen JIP (“OcHoBHbIC
nousaTus”). IlosHakomuThes ¢ nopsakoM BoinoiaHenus JIP. Ilpenonasarens, Begymmii JIP, umeer
IIpaBO HE JOIYCKaTh K BBINOJHEHUIO JIP CTy1IeHTOB, KOTOpHIE HE MMOATOTOBUIIMCH K €€ BBIITOJIHE-
HUI0. JKenaresbHO MOATOTOBUTH U 3aIIOJIHUTH JUIs ceOs 1m1absioH oTyeTa o JIP.

1.2. BbinonHeHue J1P no Ol

Brimonnenue JIP ocHoBaHO Ha MpeioxKeHHOM TopsaKe 1Mo IaraM. Jljis 6oee riry0oKkoro
MOHMMAaHUS OTJENbHBIX LIaroB, 10CJIE€ CO3/1aHUs POEKTA, MOKHO CKOIIUPOBATh IPUMEPHI UX TEO-
PETUYECKOro pasziena U IpOBEpUTh UX B CBOEM INpoekTe. O0s3aTeNbHbIM SABISIETCS UCIOIb30BA-
HUE OTJIauMKa IIpy BeinonHeHuu u 3ammre JIP. Ilocne 3aBepmenus JIP cTtyaeHT nomkeH npoae-
MOHCTPUPOBATh PabOTAIOIIYI0 IPOrpaMMy IPENoJaBaTelto, O UeM TOT 0053aH CAeIaTh OTMETKY
xkypHaie JIP. [Ipu neMoHCTpanyy nporpaMMsl IIPENoIaBaTeslb MOXKET 3aaTh BOIPOCHI 10 €€ I10-
CTPOEHUIO U OTJIAJIKH, a TAK)KE€ KOHTPOJIbHBIE BOITPOCHI JIP.

1.3. OchopmneHune otyeta no JIP no Ol

ITocne 3aBepuieHus BeinosHeHMs JIP, a eme siydiie B mmporuecce €€ BBIITOJIHEHHS B COOT-
BeTCTBHH ¢ TpeboBanmsiMu MY nannoi JIP momken ObITh odopmiteH otuet 1o JIP, koTopsiit mo-
’eH ObITh pacniedyataH. OTueT 10JKEH ObITh MpeACcTaBIeH A 3auuThl JIP.

1.4. KoHTponbHble Bonpockl no JIP no Ol

B npouecce Beimosnnenust JIP (1) cTyaeHThI JOKHBI HAYYUTbCS OTBEYATh Ha KOHTPOJIbHBIE
BOTIPOCHI 110 aHHOH JIP. OTBETHI MOTYT OBITH MOYYEHBI: U3 TEOPETHUECKON YacTH pabOTHI, IKC-
NEPUMEHTAIbHO B NPOLIECCE OTIAJKU IPOTPaMMBbI M U3 JIUTEPATYPHI (JIOKYMEHTALIUN).

1.5. 3awmTa J1P no OI1

3amuTa JIP MokeT ObITh BBINIOJIHEHA HA CIEIYIOIIEM 3aHITHH B AyAUTOPUU WU B CIIELIU-
aJbHOE BpeMsl, Ha3HAYCHHOE MpenojaBateneM, npopoadmum JIP mo kypey. [dns monmycka k 3a-
mute B xKypHaiue JIP 1omkHa CTOATh OTMETKA 00 YCHEIIHON IEMOHCTPALUU porpaMmbl. J[iist 3a-
IIUTHI JOJKEH OBbITh MPECTABICH NMPABHIBHO OQOPMIICHHBIM OTUET U YCTHBIE OTBETHI HA KOH-
TpoJsibHBIE Bonpockl faHHo# JIP. Ilpu 3amuTe Hy>KHO OBITh TOTOBBIM BBIIIOJIHHUTH JEMOHCTPALIUIO
IPOTrPaMMBI, €CJIM 10 KaKUM JIM0O0 MpUYMHAM OHA He ObUIa IPOJAEMOHCTPUPOBAHA B AUCIUIEHHOM
3aJie.
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1.6. JononHuTenbHble TpeboBaHuaA K JIP

Ecnu pabGorta Obuia BBINONHEHA C JIOTIOJHUTENBHBIMU TPEOOBAHUSMH, TO HAa TUTYJIHHOM
JMCTE OTYeTa JOJDKHO OBITh 3TO OTMEYEHO, JA0JIKHA ObITh ITOCTABICHA OTMETKA B XypHaiue JIP.
CaMocCTOATEIbHOE BBIIIOJHEHUE I0NOJHUTENBHBIX TPeOOBaHUI CIOCOOCTBYET MOBBIIIEHUIO UTO-
rOBOI OTMETKM Ha 3K3aMeHe. Ecim caMocTosITenbHO BBIIOJHEHBI BCe JOMOMHUTENbHbIE JIP (9-
11), To CTyZeHT BIIpaBe pacCUNTHIBATH HA OTJIMYHYIO OTMETKY, I[P CBOEBPEMEHHOM BBITIOJIHEHUU
JIpYTHX 3aJaHUi 110 KypCy.

1.7. Cpoku BbinonHeHus J1IP no Ol

B cpennem kaxayro Heneno, HAYMHAsE CO BTOPOM, CTYAEHT JOJIKEH BBIMOJHUTH U 3aIlU-
tuTh 01HY JIP o kypcey ITKIL.

1.8. OTpa6oTka JIP no Ol

IIpu HeBbimonHeHuu JIP B CpoK MO yBaKUTENBHBIM MIPUYUHAM, CTYJEHTBI MOT'YT OTpabo-
tath JIP B TeyeHUHM cemecTpa B paMKax JAPYTHX 3aHATHH B JHUCILICHHBIX 3aJIaX IO JUCLUILINHE
ITKTII. [Ipn MHOrOKpaTHOM HEBBIIIOJHEHUH B Cpok JIP, BKIItOUas U MX 3alIUTy, OTMETKH Ha 3K3a-
MeHe OyayT CHUYKaThCS.

1.9. KomnnekcHas JIP no OIl n ee 3awuTa

KommnekcHas naboparopnas padora (KJIP) BeimonHsIeTCs CaMOCTOSITETFHO IO MHIUBHTY -
alnbHOMY 3a/1aHuto. Ee BbINoHeHNe BKIIIOYAET: pa3paboTKy CUCTEMbI KIaccoB (KOHTEHHEp U diie-
MEHTHBIH KJ1acc), pa3paboTKy mporpaMMbl TECTOBOTO MPUMEPA, HCIIONB3YIOMIEH CO3IaHHYIO CH-
cTeMy KiaccoB. Pa3paboTky KoMILIeKTa TOKyMEHTAllMu Ha cucTeMy KiaccoB. IIpoBenenue npu-
€MHO-C/IATOYHBIX UCIBITAHUN MPOrpaMMHOTO MPOJYKTa — CUCTEMBbI KiiaccoB. PaboTa BbITIONIHS-
€TCs MHAUBUIYaJIbHO MO pYKOBOJCTBOM IpenoaaBareis, npopojdiero JIP. JIP 12-15 3akmtoya-
I0TCS B pa3paboTke u npoBepke gokymeHTarnmu no KJIP. Pazpabotka nporpamm KJIP BeimonHs-
eTCs CTyJIEHTaMU TaK)Ke€ B paMKax 4acOB CaMOCTOSITEJIbHON paboThl. 3aBepIaeTcsl BHIMOIHEHNE
KJIP npoBenenrneM npueMHO-CAATOUHBIX UCIIBITAHUM TPU MPEIOCTaBICHUU MOJHOTO KOMIUIEKTa
JOKyMEHTAIlUN Ha IIporpammy.
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2. InHeNHble BbIYMCIEHUSI B NPOrpaMMUMpPOBaHUM

2.1. J/IuHeliHbIe BHIYMCIUTEIbHBIE POIECCHI.

JlunHeiiHble MPOrpaMMbl COCTOSAT M3 IOCIIEOBATEILHOCTH ONEPATOpPOB BBOAA-BBIBOAA U
ONEpPaTOPOB MPUCBAMBAHUS, KOTOPBIE BBINOIHSAIOTCS B TOM MOPSAIKE, B KAKOM OHU 3alHCAHBI.
Texct nporpammbl Ha CH MOKeT OBITH pa3/iesieH Ha HECKOIbKO UCXOMHBIX (PailioB (B MPOEKTE),
KaXKIBIH U3 KOTOPBIX MPECTABIAET COOOM TEKCTOBBIN (paiin, copepkaiuii 11060 BCIO MPOrpamMmmy,
100 ee yacTh. [Ipn KOMIOMIAIINE UCXOJHON MPOTPaMMBI KaXKIIbI U3 €€ COCTABIISIIOINX (aiiioB
KOMITMWJIUPYETCS OTACIBHO, a 3aT€M CBSI3bIBACTCSI KOMIIOHOBIIIMKOM C ApyruMu ¢aitnamu. OTaensb-
HbIe (QaiIbl MOXKHO 00BEAMHUTH B OJIUH MTOCPEICTBOM JAUPEKTHBHI penpoiieccopa include. Muo-
ra yao0Ho B oJHOM (paiinie pa3melars MepeMeHHbIe, a B APyTux ¢aiinax UCHoab30BaTh ITH I1e-
pEeMEeHHBIE myTeM uX 00bsiBIIeHus. Kaxkaasi mporpaMmMa coJepKuT riaBHyo GyHkimoo main. Ecin
porpamMma apryMeHTOB KOMAHIHOW CTPOKH HE COAEPKHUT, TO (DYHKIHIO MaiN MOKHO OOBSIBUTH
0e3 mapaMeTpoB.

2.2. Ilpumep npocreiinei nporpaMmsl Ha s3bike CH.

[Tpumep npocreiinieit mporpaMmsl Ha si3bike CU npuBeneH Huxe. B ctpokax — koMMeHTa-
pUSIX, IOMEUEHHBIX CleIaMu («//») JaHbl HOSACHEHUS JUI KaKJJOU CTPOKHU MporpaMmsl. [1is BbI-
MOJIHEHUS 3TOI MpOrpamMmbl € HE0OXOAMMO CTaBUTh B IJIABHBIA MOJYJIb IIPOEKTA.

#include <stdio.h>

void main (void)

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

}

JlanHast mporpaMMa BBIBOJUTH HA dKpaH KOMaHAHOU cTpoku TekcT - "HELLO!!!", nepe-
BOJIUT CTPOKY U 0>KMJAeT HaXKaTHs 1000 KIaBHUIIHU Ha Ki1aBuaType. Ilocie 3Toro oHa 3aBepiiaer
pabory.

2.3. [IporpaMMHBIe MPOEKTHI B ccTeMax nporpaMmmvupoBanus Ha CHU.

Jnis mpoeccroHanbHOT0 MPOrpaMMHUPOBAHHUS B CUCTEMAaX IPOrPaMMUPOBAHUS CO3/1aeTCs
MIPOEKT, COAEP KA UCXOJHBIE MOAYJIH (TEKCTOBBIE (hailiibl) mMporpaMmbl. Moysiu MOTYT OBITh
JIBYX BUJIOB: IpOTrpaMMHBI€e ((paiiiasl UMEIOT paciupeHus *.cpp uinu *.c) u 3arosioBounsle ((aitsl
uMmeroT pacumpenus *.hpp wiu *.h). [Ipn koMnuasum 1 KOMIIOHOBKE MPOEKTa UCTOIb3YIOTCS
eMHBbIe HAaCTPOWKU i Bcex monayiei (1). KoMmnunupyrorcs TONBKO Te MOAYNIH, KOTOpPHIE C
IpeablIyled KOMIWISALNNA U3MEHSIUCH (2). DTO MM03BOJISIET SKOHOMUTH BPEMsI Ha HOBOE IIOCTPO-
eHue npoekTa (coopky -build). BasxHbIM CBOWCTBOM MPOEKTOB SBIISETCS TO, YTO HACTPOMKH, CJie-
JIAHHBIE OJIUH pa3 JUIsl TOTrO MPOEKTa COXPAHSIIOTCS Ul CIEAYIOUMX 3amyckoB rpoekra(3). Liud-
paMH B KOHIIE IPE/I0KEHUI TOMEUeHBI TJIaBHbIE CBOIMCTBA M MPEUMYIIIECTBA IPOrPaMMHBIX IIPO-
exToB. KpoMe Toro, oTMedy, 94TO MPOEKTHI MOTYT OBITh Pa3HBIX THIIOB: KOHCOJBHBIE MPOEKTHI,
npoektsl 11t Windows — npunoxennit, WEB — npoexrtsl s aTepHeT, 1 MHOTHE Apyrue. Mbl
OyJZieM HCTI0NIb30BaTh KOHCOJIbHBIE MMPOEKTHI U1 U3YUEHUSI OCHOB IIPOTrPAMMUPOBAHMUSL.

2.4. Co3naHue KOHCOJbHOI0 nporpammHuoro npoekra B CII na CH.
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Jist co3anust KOHCOJIBHOTO MPOEKTa HEOOXOUMO:

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

— B wmenro “File” BeiOpate myHkT “New” W B NOAMEHIO BbIOpAaTh MO3HIIUIO
“Project...”;

— B cnucke “Project types” BeiOpath “Visual C++/Win32”, a B ciicke “Templates”
BbIOpaTh “Win32 Console Application”;

— B none “Name” Bectu: LAB1 XDD (rne X — Homep rpynnel, a DD — Homep
BapHaHTa 10 KypHaJIy TPYIIbI TEKyIIero ceMecrpa. Hampumep, s cryaeHTa
rpynnsl UY5-31 ¢ Bapuantom 5 — BBeniem — LAB1 15). lanee naxats “OK”;

— B HOBOM OKkHE MacTepa MmpoekToB HaxaTh “Next”. IIpoBepuTbh HACTPOWKHU TPO-
exta: “Application Type” nomxuo obiTh — “Console Application”, “Additional op-
tion” -> “Empty Project” nommken ObITh BKITIOUEHO. OCHANbHBIE TATOYKH JOKHBI
OBITh BBIKJIFOUCHBI.

— Janee HeoOxoaumo Haxath KHOMIKY “Finish”. HoBwIii mpoekT OyaeT cosaaH.

— Heobxonumo yOpatre u3 rtnaBHbix Mozened npoekta (LAB1 XDD.CPP u
LAB1 XDD.H) Bce mumnuee. Otoro: B ¢aitne LAB1 XDD.H (y nac B nmpumepe
LABI1 15.H) y6epem Bce, a B haiine LAB1 XDD.CPP (LAB1_15.CPP) octaBum
TOJILKO CJICITYFOINH TEKCT:

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

(.}

— JIns KOHTpOJIS MPAaBMIIBHOCTU CO3JaHHS IIYCTOTO TPOEKTa, HAKMEM KIIABUIILY
“F7” nns npoBepku cosnanus nporpammsbl (build) u “F5” s npoBepku ee BbI-
nostHeHus (run/debug). Bee nmepeuncieHHbIe ISCTBHSI TOIKHBI OBITH BRITIOTHEHBI
6e301nO0YHO.

2.5. Pycudukanus npoekTa KOHCOJIbHOI0 BBOJIA U BHIBO/IA.

J171s1 KOpPEKTHOI'O OTOOPAKEHUSI TEKCTOB HAa PYCCKOM SI3BbIKE U €I0 BBOJIA B OKHE KOMaH]I-
HOM CTPOKH (TOCie MePBOro 3amycka MpOorpaMMbl) HY)KHO CIeNaTh HACTPOUKU mpudTa 3TOTO
okHa. [Tepexmouaem mpudt B THI - Lucida Console. BeiOnpaem HacTpoiiku (Imocie BEIBOJa KOH-
COJILHOTO OKHA Ha 9KpaH, MPaBO KHOMKOM BBI3BIBAEM CUCTEMHOE MEHIO): CBOMCBA->IIIPUDT
-> Lucida Console). [Tocne nepexnrouenus mpudra, Ha 3apoc B OTACTHHOM OKOIIKE HYKHO BBI-
Opatp pexxum — “JIJisi BceX OKOH ¢ JaHHbIM uMeHeMm!”. [l npaBuibHON pycuUKalUKA OKHA
KOHCOJIM, KpOME 3TOT0, B CAaMOM HadyaJle IJIaBHOW MPOrpaMMbl HY)KHO MEPEKIIOUYUTH KOJIOBYIO

CTpaHuLly I BBIBOJA:
system(* chcp 1251 > nul™);

I[JI?I IMPUOCTAHOBKU 3aBCPHICHUA MPOrpaMMbl B KOHCOJIBHOM OKHE B KOHIIC €C pa60TI>I

MO>KHO BBI3BaTh May3y CIEAYIOMUM 00pa3oM (HampuMep, B KOHIIE TEKCTa MPOTrpamMMbl):
system(" PAUSE");

Ha skpaHe mosiIBUTBCS ceayromnias CTpoka (CMOTPU HIDKE) U ImporpamMma OyIeT OKUIaTh

Ha)>XaTusl KJIaBUIIH:
IJIsT NPONOJIKEHMUST HAXMMTE JIOOYH KJaBuUy

OOpartuTe BHUMaHHUE Ha TO, YTO MPHU APYroM crocode mokanmsamuu (setlocale(0,"rus");)
He Bce paboTaeT NMpaBUIIbHO. BBIBO HA KOHCOJIb U BBOJI C KOHCOJIM BBITIOTHAETCS TIPaBUILHO, HO
MOCJIE 9TOTO BBEJCHHBIC B KOHCOJILBHOM OKHE JIaHHbIE (HAIIpUMeEp, CTPOKA) UMEIOT APYTYIO KOJIH-
POBKY U BBIBOJATCS HEBepHO! MoxkeTe camu 3TO IpoBEpUTh. [103TOMY peAnouTUTEILHO UCTIOJIb-
30BaTh MPEIOKEHHBIN BBIIIE CIIOCO0 ¢ TIEPEKIIFOUESHUEM KOJIOBOM CTPAHHMIIBI.

[Tpumeuanue. Ecnu BbI 3aTpyaHsieTeCh BBINONHUTH 3aaHHbIN myHKT JIP, oOpaTtutech k
pazneny “OCHOBHBIC MOHATHSA , T/I€ MPUBEICHBI TPUMEPHI IS WILTIOCTPAIIUU JAaHHOTO MYHKTA.
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IIpumeuanue. Bce onmucanus K1accoB U MIA0JOHOB BBIMONHSITH B 3ar0JIOBOYHOM (haiiie
LAB1 XDD.H (y nac B mpumepe LAB1 15.H). Onrcanusi 00b€KTOB 1 BBI30B METOJIOB B OCHOB-
HoM (paiine: LAB1 XDD.CPP (LAB1 _15.CPP).

Jlanee Oyzner npeAcTaBlIEHO HECKOJIBKO Pa3/IeioB, MOHATUS KOTOPBIX OyIyT pa3bsiCHEHbI
Ha JICKIIUH, HO HEOOXOIUMBI JUTSI BRITIOTHEHUS 11epBoit JIP.

2.6. IlporpaMMbI 1 IPOrpaMMHUPOBAHKE

[Iporpamma — 3T0 ynopsiiO4eHHAs: COBOKYITHOCTb OTIEPATOPOB s3bIKa (S), KOTOpHIE OIpe-
JeTSIIOT ACHCTBUS (IIary) Ui peai3anny MOCTaBICHHON 33141 Ha OCHOBE pa3paboTaHHOTO a-
ropurMma. [IporpamMma B camom 0011eM Bue NMpenHa3HaveHa i peodpa3oBanus nHPOpMaIUU
(TaHHBIX), TOATOMY IIPU MIPOTPAMMHUPOBAHUH 3HAYUTEIFHYIO POJIb UIPAIOT JAaHHBIE H X CTPYK-
TYpBI.

CxemaTtn4HO 1r00asi MporpaMMa MOKeT OBITh IPE/ICTaBIICHA TAK:

< S1, 82, S3, ...,Si,... ,Sk>

3neck Si 3710 — MO0 AUPEKTUBA OMUCAHUS IEPEMEHHBIX, TM00 ONepaTop BEIUYUCICHHUS 3Ha-
4yeHul, 1100 omepaTop ympamieHus, MO0 onepaTop BbI3oBa GpyHKuui. Tak xak omepaTopsl u
JIMPEKTUBBI 3aIIMCaHbI B OTIPEICIICHHOM HOPS/IKE, TO OHU BBIMOJHSIOTCS, ocieaoBarensHo. Cre-
[MaJIbHBIE ONIEPaTOPHI (BETBIICHUS, IMKJIOB, BI30Ba (DYHKIIMI) MOTYT H3MEHUTH TOCIIEI0BATEb-
HOCTb BBITIOJIHEHUS onepaTopoB. [IpaBuiia 3anucu onepaTopoB ONpeieNnstoTCsI KOHKPETHBIM SI3bI-
KOM MIPOrPaMMHPOBaHHUs (TOUHEE €T0 CHHTAKCHCOM ), KOTOphIe (hOpPMabHO U TOYHO OTIPEEIISIOT
CIIOCOOBI 3aIMCH OIIEpaTOpPOB U ONMCAHUI NaHHBIX. B HameM Kypce Mbl HCIOIb3yeM s3bIK C++,
XOTSI MHOTHE TIOHSTHS SIBJISIOTCSI OOIIMMHU U TSI IPYTUX S3BIKOB IMPOTPAMMHPOBAHUS.

[IporpammupoBaHue — 3TO MPOIECC CO3IaHUs MPOrpaMM JUIsl KoMIbloTepa. st 3Toii pa-
OOTBI IPUMEHSIOTCSI CIICIUANIbHBIC TPOTPAMMHBIC KOMIUIEKCHI — CUCTEMbI TIPOTPAMMHUPOBAHHSL.
CucreMbl IpOrpaMMUPOBAHUS BKJIIOYAIOT B C€0s1 MHOTO pa3HbIX CEPBUCHBIX MporpaMm (Hampu-
Mep, KOMITHIIATOPOB, OTJIAYUKOB H T.II.), KOTOPBIC YIIPOIIAIOT pabOTy | JENAI0T ee OoJiee Mpous3-
BOUTENBHOU. KpoMe 3TOro B cCHCTEMBI POTrPaMMHUPOBAHHS BKIIOYAIOTCS CIICIIHAIbHBIE ONOINO-
TEKH, 3HAYUTEIIBHO YIPOLIAOIIUE MPOIECC HATMCAHUS CIIOKHBIX IIPOTPaMM M UX OTiIaaKy. Hamu-
qye B OnOIMOTEKaX PA3JIMYHBIX IPOrpaMM, IrOTOBBIX K UCITIOJIb30BAHHIO, U KOTOPLIC MOKHO IO/~
KJIFOYHUTh BO BHOBB pa3padaThiBaeMbIe MPOTPaMMBI, JEJIaeT MPOIECC MPorpaMMHUpOBaHus Ooliee
s dexTrBHBIM. brOnmroTeyHpIe MporpaMMBbl Ha3bIBAIOT TOAIPOTPAMMaMHK WIH ()yHKIHSIMH.
[Iporecc mporpaMMUPOBaHUS BKJIFOUYACT CIICTYIOIIUE TAITbI:
— OcMpbICIIMBaHUE 33]1a9d, KOTOPYIO HY)KHO PEIINTh ITyTEM CO3J[aHHs IPOTPaMMBI,
— Pa3pabotka anroputma pemieHus 3agauu
— Bri0op nmoaxosmiero s3pka NporpaMMHPOBAHHUS
— Pa3pabotka (hopmManu30BaHHBIX OMUCAHUI aaropuTMa M JIOTHYECKOro MpoekTta (OI0K-
CXEMbI U AxarpaMmsbl KJ1IaCCOB, AUarpaMMbl O6T)€KTOB).
— Hanwmcanue nmporpamMmbl Ha I3bIKE MPOTPAMMHUPOBAHHE
— Otnaaka mporpamMmbl, BKJIFOUAIOMIAs MIark (KOMITWISIIIAN, PEAAKTUPOBAHUS CBSI3€H, CO-
3aHUEC UCIIOJIHUMOT'O MOAYJId, MOMIAroBoro UCMOJHCHUS IIPOrpaMMbl ¢ KOHTPOJICEM pC-
3yJbTATOB).
— OdopmiieHne TOKyMEHTAIMK HA TIPOTPAMMHBINA MTPOYKT.
DTH JTaIbI MOTYT OBITH MMPOCTBIMU IJid MPOCTHIX 3aa4 U TPYAOCMKUMU JJIA CIOKHBIX
MIPOEKTOB, OHU MOTYT 3aHUMATh MPOAOKUTEIbHBIE TIEPHUOIbI BPEMEHHU.

2.7. IlepeMeHHbIE

[Ipn Hamucanuu (co3gaHuM) HpPOTrpamMM, Kak ObUIO CKa3aHO BbllIE, OOJbIIOE 3HAUYECHUE
UMEIOT JIJaHHbIE, KOTOpPbIE MOTYT Il Pa3HbIX LieJel MpeaCTaBlIAThCS B pa3Hoil popme. Dopma
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(unmu opMaT) MpeACTaBICHUS TaHHBIX HA3BIBAETCS TUIIOM JaHHBIX. [l pabOThl C NaHHBIMH B
porpaMMe UM MPHUCBANWBAIOTCS CICIUANTBHBIC HMEHA, KOTOPhIE HHOTA HAa3bIBAIOTCS MICHTH(H-
KaTopaMu JIaHHBIX. J/[aHHBIE B IPOTpaMMe MOTYT OBITh MOCTOSIHHBIMH U H3MEHSeMBbIMU. [10CTOSTH-
HBIC JJTAHHBIC Ha3bIBAIOTCS KOHCTAHTaMU (CM. HIKe). VI3MeHsieMble JaHHbIC Ha3bIBAIOTCS TIEPEMEH-
HbIMU. TakuM 00pazom, MEPEeMEHHOW Ha3bIBACTCA 3JEMEHT MPOrpaMMbl, KOTOPbI UMEeT yHH-
KaJbHOE UMsI B TIPOTPaMMe M CIIeIHaibHbIN ThIl. [Iporpamma paboTaet ¢ UMeHaMu MEPEMEHHBIX,
KOTOpPBIC MTPOrPaMMHUCT MOKET 3a7aBaTh caM. OTMETUM, UTO MEPEMEHHBIM COOTBETCTBYIOT 00JIa-
CTH OIEPAaTUBHOW MaMSATH KOMITBIOTEPA, B KOTOPHIX 3aIIOMHUHAIOTCS MX TEKYIIUE 3HAYCHHUS BO
BpEMSI BBITIOJTHEHHS IPOTPaMMBbl. THIT mepeMeHHBIM HE0OX0IUM JIs YKa3aHUs ONepaTopaM IMpo-
IpaMMBbl TOTO, KaKHe JICHCTBUS HaJl KOHKPETHBIMH IIEPEMEHHBIMA MOKHO BBITIOJHSTH U CKOJIBKO
OTIEPATHUBHOM MaMsATH HYXKHO BBIJCIUTE JAJIs HUX pazMenieHus. B s3pike C++ HConb3yercs mpo-
cTas (hopma JUTsl OTTMCAHUS TIEPEMEHHBIX

<THUII IePeMEHHOIi > <uMmsi/Ha3BaHHe/UAeHTU(PUKATOP MepeMeHHOI >;

B s13bIk 3a510k€H Ha0Op CTaHAAPTHBIX TUIOB MepeMeHHbIX (int, long, char u T.1.) 1 cre-
[[UAIBHBIE MEXaHU3MbI OMTUCAHMSI HOBBIX THIOB. J[JIsi ONMCaHUsI HOBBIX TUIIOB IEPEMEHHBIX HC-
NOJIB3YIOTCs Kitacchl. CTaHmapTHRIC OMOIMOTEKH SI3bIKA TAKXKE MPEUIaratoT OOJbIIoi Habop HO-
BBIX TUIOB U ornepanuii Haj HuUMU. C ki1accamu Mbl mo3Hakomumcs B ipyrux JIP. [lepemennnie B
pOTpaMMe OIUCHIBAIOTCS TI0 CIEAYIOIIEMY IPABIITY:

<THII nepeMeHHOﬁ > <umd HepeMeHHOﬁ> = < 3HAYECHME IJId MHUIHATA3AIUUA>,

[Tpumepbl OnMCcaHus MPOCTHIX MEPEMEHHBIX CTaHAAPTHBIX TUITOB C++ TIOKa3aHbI HUXKE:

/// TIpocThle IepeMEHHBIE PA3HBIX TUIIOB

int j = 5; // nepemeHHas 11€JIOT0 TUIIA

unsigned char ¢ ='A"; // nepemeHHass CHMBOJIBHOTO THIIA

long I; // nepemennas 1eaoro TuIa AIHHHAS

float f = 5.5f; // mepemenHast BemieCcTBEHHOIO THIIA

double d = 10.00; // mepemenHast BeIeCTBEHHOIO THIIA JIJIHHHAS
bool b = true; // nepemeHHas JTIOrMYECKOTrO THIIA

string s; // mepeMeHHas Tumna crpoka u3 oubnuorexu STL

[TomuepkHy emre pas, 9TO JJIsl IEPEMEHHBIX BBIJCISICTCS CTCIHAIbHAS 00JIACTh B OIepa-
tuBHOU mamsatu (OII), B KOTOPOH MOKHO 3alMChIBAaTh W IEPE3alKChIBAaTh 3HAYCHUS JaHHBIX.
HamomHro, 94TO omepaTuBHAS aMSTh 3TO CIICIUATBLHOE YCTPOMCTBO KOMITBIOTEPA, KOTOPOE HETIO-
CPEICTBEHHO CBS3aHO C MUKPOIIPOIIECCOPOM M CIYXKHT JUISl XpaHSHHS IPOTPaMM | JTaHHBIX. J{iist
JOCTyTa K MEePEeMEHHBIM M KOMaHJaM WCIIONB3YIOTCS aapeca B orepaTuBHOW mamstu. B C++
MOYKHO SIBHO HCIIOJIb30BaTh B IPOTPaMMax ajipeca MepeMeHHBIX. JIJIsi 3TOro MPUMEHSIOTCS CIICIIH-
QTBHBIC THITHI IICPEMEHHBIX: YKa3aTeIIA U CCHUIKH.

2.8. KoncraHThl

Kpome nepemMeHHbIX, B OTIepaTopax  ONepaiysx MOXKHO HCIIOIb30BaTh KOHCTaHTHI. KoH-
CTaHTBI HE MOTYT U3MCHSATHCS M B OOJIBIIMHCTBE CIIy4acB HE XPAHATCS B OMEPATUBHOMN MaMSTH.
OHM 3aMEHSIFOTCS B UCXOTHOM TEKCTE MporpamMMbl. KOHCTaHTBI 3aMTUCHIBAIOTCS HA OCHOBE TPaBHII,
OIIPEICTICHHBIX B S3bIKE M OBIBAIOT JBYX OCHOBHBIX THUIIOB: YHCJIOBBIC M CUMBOJIbHBIC. J[i1s rpym-
MIOBOTO ONHMCAHUS KOHCTAHT MCIOJIL3YIOTCS TepeurcieHus (enum). [lpuMepbl UCIOIB30BaHUS
KOHCTAHT ITOKa3aHbl HIKE.

inti=>5; // xoHcTanTa 11€70T0 THIIA,

double d = 5.2; // BemecTBeHHast KOHCTAHTa, UCIIOIb3yeMast ISl HHUAITUATU3AI[UH

d = d*5 + 11.7; // KOHCTaHTBI B BBIPAXKCHUH

string Str1 = "I[Ipumep ctpoku 1 "; // cTpokoBasi KOHCTaHTa B

B s3bike C++ MOKXHO MCIOJIB30BaTh TAK)Ke MEPEMEHHBIE KOHCTAHTHOIO THNa. Jlj1st 3TOr0o
UCIIONB3YeTCsI CHENUAIBHOE KIIF0YEBOE CII0BO CONSt. [l TakuX mepeMEeHHBIX TaKKe BBIACISECTCS
olepaTHBHAs MAMSATh, HO B IIPOrPaMMe UX U3MEHSITh Helb3s. KOHCTaHTHBIE IEPEMEHHbBIE JOJIKHBI
OBITH 00s13aTENbHO MHULIUATU3NPOBaHbI. [IpruMepsb:
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const int i = 3; // koHCTaHTa LIEIOTO THIIA,
const double d = 3.3; // BemecTBeHHast KOHCTAaHTa, UCIIOIB3yeMast ISl HHUIIHATH3 ALK

2.9. OnepaTopsbl U COCTABHbIE ONIEPATOPbI

JInst paboThI ¢ KOHCTAaHTaMH U IEPEMEHHBIMH HCIIOIB3YIOTCS ONIEPaTOPhI IPOrpamMmel (Si).
Omnepartopsl MOAPa3IEAIOTCS Ha BE TPYIIIIBI: ONEPATOPhl U3MEHEHUSI IEPEMEHHBIX U OTIePaTOPhl
ynpasienusi. OCHOBHBIM OIEpaToOpoOM U3MEHEHHUS IEPEMEHHBIX, SIBJISIETCS ONEpaTop MpUCBaUBa-
HUS, KOTOPBII UMEET BU/I:

<JIleBasl YACTh BhIPAKeHHUs MPUCBAUBAHUA> = <MpaBasi YaCcTh BhIPa:KeHUs MPUCBa-
NBaHUA>;

B neBoit yactu oneparopa npucBarBaHus (B 00LIEM Cllydae BbIpAKEHUS ) Yallle 3arrchiBa-
eTCsl KOHKpETHAasl IEpeMEeHHas, a B PaBOil YaCTH BhIpakKeHUE aHAJIOTUYHOro Tumna. Hanpuwmep:

a=b+c;//aDb,c - nepemennsie 0HOrO THIIA

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

Omnepatopsl yripaBieHHsI pACCMOTPUM HIDKE. B si3bIKaX CTPYKTYpHOTO IPOTPpaMMHUPOBAHUS
UCIIOJIB3YETCs MOHITHE COCTaBHOTO onepaTopa. CocTaBHOM onepaTop — 3TO J1I00ast COBOKYITHOCTh
OIIEpPaTOPOB 3aKIIIOYCHHAS B CIICIHAJIbHBIC onepaTopHble ckoOku. B C++ onepaTopHBIMHU CKOO-
KaMu SIBIISIOTCS purypusie ckooku (“{”, “}’). B apyrux s3pikax mporpaMMHpPOBaHUS MOTYT OBITh
U JpyrHe oneparopHble ckoOku (Harmpumep, begin u end). B npuHmmie, CymecTByIOT S3bIKH, B
KOTOPBIX HE IPUMEHSIOTCS ONepaTOpHbIE CKOOKU U J1J1s1 00BbEIMHEHUS OTIEPATOPOB UCIIONIb3YETCS
CHeNUAIBbHOE CTPYKTYpHOE TEKCTOBOE IpezcTaBienue nporpamMmel (Hanpumep, OUTLINE kak B
WORD). CoctaBHOIi oniepaTop MOXHO 3alKcaTh TaK:

{Ss1,S2,S3, ..,Si,... ,Sk};
I'ne Si - mo0ObIe OmepaTopbl U AUPEKTUBBI OMUCaHus sf3bika C++.
[Ipumepsl cocTaBHOTO oneparopa:

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

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

B nmanHOM npuMepe MCIoJIb30BaHbl Takxke orneparopsl BetBieHus (if — else u ycnoBHbrii
omeparop () ? :).

2.10. ®opmaTHpOBaHHbIii BBO/I-BbIBO/I.

Oynkius printf (BeiBog o popmary), sinsiercs GpyHkuueii BeiBoaa B sizbike CU. Tlepsbrii
apryMeHT (PyHKIIMH - CTPOKa B IBOMHBIX KaBbIYKaX, KOTOpas eyaTaeTcsi B TOM BUJE, B KOTOPOM
ykazaHa B ¢pyHkuuu. [Ipumep:
printf("IIpumep cooOiieHus"); BBIBEACT HA IMEYATh TCKCT:

llpuMep coobumenus
Onnako ¢yukims printf("Inuna paBua %4dcem",1); BeIBEAET Ha MeYaTh yKe CIEAYIOIIee CO00-
LICHHE:

InuHa paBHA lcM
Taxum o6pazom, 3anuck "%4d" o3HauaeT: BneyaTaTh 3aJJaHHY0 BTOPHIM apryMEHTOM BEIMUYUHY
B aecarnuHoi (d) ¢popme B cnenyromme 4 nosurnuu. Kpome necstuunoro crienudukaropa dhop-
MaTa BbIBOJ]a MOTYT OBITh MCIIOJIB30BaHbI CIIEIYIOIIHUE:

0-1ipeoOpa3oBaHrEe B BOCbMEPUYHBIN (hopMaT;
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X-1ipeoOpa3oBaHue B IECTHAALATEPUIHBIN Popmar;

N-peoOpa3zoBanne B 0€33HAKOBBIN JECATUYHBIN opMar;

S-meyaTh B CTPOKOBOM (opmare;

C-TIe4YaTh B CHMBOJILHOM BHJIE.
[Tycts p-ykazatenpb Ha cTpoky "IlepBoe 3HaueHue", a mepeMeHHas X- COAEPKUT uncioS.813, To-
raa omeparop printf(*'%s%6.3f"",p,X);BbIBeieT HA TICUAThH

llepBoe sBHauenme 5.813.

[Tox ymcio ¢ TUTaBaroIIeH TOYKOW OTBEACHO 6 TIO3UIIUH, TPU M3 KOTOPBIX - MO JPOOHYHOYACTb.
DTO crpaBeTMBO IS BCeX TUMOB AaHHBIX. CrienndukaTop f UCcmonb3yeTcs Ui BEIBOJAA JaHHBIX
tuna float (4ucno ¢ miasaromeit Toukoif).CtpokoBast nepemMeHHas B pyHKuuu printf MoxkeT co-
JiepKaTh YIPaBIISIONINE CUMBOJIBL:

\n-HOBas CTpOKa,;

\f-HoBas crpanuia;

\t-TaOymsus;

\b-cTepeTs npenpIayIInii CHMBOJ U T.JI.
B si3pike CU 17151 BBOJIA TAaHHBIX UCTIONIB3YIOTCS pa3iMyHble PYHKIIUH, B TOM uuciie getch u scanf.
c=getch(); 3aech ¢ - mepemenHas Tuma char win unsigned, ek OyaeT TPUCBOCHO 3HAUYCHHUE, BBE-
JICHHOE ¢ KJIaBHaTypsl. [1ycTh mepeMeHHbIe a, letter 1 n 0ObsIBICHBI Kak int a,n; char letter; Bxo-
Has CTPOKa MMEET BH]T

3162 y 47,

torma ¢ynkmus scanf(*'%4d%c%2d",&a, &letter,&n); mpuUCBOUT MEpEeMEHHBIM 3HAYCHUS
a=3162, letter="y', n=47. (3Hax & mepeq MEPEeMEHHOH, ONpeeNseT HCIOIb30BaHUE YKa3aTells-
azipeca epeMeHHOM, HO 00 3ToM peub noiaeT B apyrux JIP) Bce apryMeHTsI peacTaBisioT co-
0oit ykazatenu. [Ipu BBoge QpyHKIms scanf paccMaTpuBaet mpoOesbl Kak pa3IenTeIH BBOJUMBIX
JTAHHBIX.
I[Ipumeyanue: J[ns crucTreMaTH4YeCKUX CBEACHUN O paboTe (YHKIMI MOKHO BOCIOJB30BATHCS
TaKKe: JTUTEPATYPOH 10 Kypcy, Jekiusamu 1o kypcy, MSDN u npyrumu uctounnkamu uHpopma-
U,

2.11. OTaaaka nporpamMm.

ITpu pa3paboTke MporpamMM BaXKHYIO POJIb HTPAET OTIAYHK, KOTOPBIA BCTPOCH B CHCTEMY
porpaMMHpPOBaHUs. B peskume OTIagKku MOKHO MPOBEPUTH pabOTOCIIOCOOHOCTh MPOrPaMMBbI H
BBIMTOJHUTH MMOMCK OMIMOOK CaMOro pasHoro xapakrepa. OTIaAuuK MO3BOJISET MPOCIEAUTh X0/
(o mraram) BBITIOJIHEHUSI IPOTPAMMBI U OJTHOBPEMEHHO MMOJIYYUTh TEKYIINE 3HAUYCHHUS BCEX Mepe-
MEHHBIX U 00BEKTOB MTPOTPAMMBI, YTO MO3BOJISET YyCTAHOBHUTH MOMEHTHI BpEMEHH (¥ OTIepaTophl),
B KOTOPBIC TIPOUCXOUT ONMIHOKA U TPESIIPHHATE MEPHI €€ YCTPaHeHUs. B 11e/10M, OTIaIumK M03-
BOJISICT BBITIOJIHUTD CIICAYIOIINE CHCTBHS:

— 3amycTuTh IpOrpaMMy B peKHME OTIIaAKu 0e3 TpaccupoBku 1o miaram (F5);

— BrimonauTh nporpammy no maram (F10);

— BbImonHUTh TpOrpaMMy MO miaraM C OOpAIICHUSIMH K BIIOXKCHHBIM (YHK-
musm(F11);

— VYcraHoBuTH TOUKy octaHoBa (BreakPoint — F9);

— BBINOJIHUTH IPOrpaMmy JI0 MepBoii Touku octanosa (F5);

— TIpocMoTpeTs JIF00ObIE TaHHBIC B PEXKUME OTIAIKH B crieinansHoM okae (locals);

— TIpocMoTpeTs JIF00ObIe TaHHBIC B PEKUME OTIAKH P MTOMOIIN MBIIIKH;

— W3meHuTs nr00ble JaHHBIC B PEKUME OTIaAKu B crenuanbHom okHe (locals u
Watch);

— VYcTaHOBHTH MPOCMOTP MEPEMEHHBIX B criennansHoM okHe (Watch);

— TIpocMOTpeTh MOCIIEA0BATEIBHOCTh U BIIOKEHHOCTD BHI30Ba (DYHKITHIA.

ITpu BBIMOTHEHHH BCEX Ta0OPATOPHBIX Kypca CTYICHTHI JOKHBI aKTUBHO HCIIOJIB30BATh
omiaauuk VS, 3HaTh €ro BO3MOXKHOCTH M OTBEYATh HA KOHTPOJIbHBIC BOIPOCHI, CBSI3aHHBIC C
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OTJIJAKOW U TECTUPOBAHUEM ITPOIPAMM.
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3. Uuknuyeckue nporpamMmmbl

3.1. Pa3BeTBisIOIINECS BHIYHCIUTEIbHbBIE MPOLECCHI.

TpaauiroHHO onepaTophl BRIMOIHIIOTCS MocheAoBaTeNbHO (MamHa Triopunra). OgHako
peabHO MOCTPOUTH O0JIEE UM MEHEE CIIOXKHYIO MPOrpamMmy, UMEIOILYI0 JIUHEWHYIO MOCIIe10Ba-
TEJIBbHOCTh BBIMIOJIHSEMBIX ONIEPATOPOB HEBO3MOKHO. JlJI1 3TOr0, MOMHUMO ONIEPATOPOB BHIMIOJIHS-
IOLUX HETOCPEICTBEHHBIE BHIYMCIICHUS (HAIOMHUM — OIEpaTOpbl NMPUCBAaUBAaHUS 3HAUEHUI) B
A3BIKaX MPOTPAMMHUPOBAHUS MPEIyCMATPUBAIOTCS OMEpPaTOPhl yHpaBIEHUS WM, 0ojiee TOYHO,
OIepaTophl, YIPABISIIOIIME IOCIEAOBATEILHOCTHIO BBINOJHEHHUS JPYTHMX OIEpaTOpPOB IPO-
TPaMMBI.

Bo3moxHbIEe BapuaHThl U3MEHEHHSI TOCIE0BATEILHOCTH BBIIIOJIHEHUS OIIEPATOPOB CIIEAY-
I0II[1E, OHU 00 YCJIOBIECHHBI PeaTbHBIMU MOTPEOHOCTIMU MPOTPAMMHUPOBAHUS, & UMEHHO:

e HeoOxoaumMocThi0 0€3yCIIOBHOTO Mepexoja K BHIIOJHEHHIO APYTOoro oreparopa,
HampuMep 3aBEPUIAIONIETO MporpamMmy (0e3yClIOBHBIH Eepexo]] Ha METKY).

e Heo0xoaumocTh BbIOOpa abTePHATUBHBIX ITyTEH BBHIIIOJHEHUS TPOrpaMMBbI (yCIIOB-
HBII OIIEpaTOp U ONepaTop MEePEKII0YaTelb BBIOJHEHHS IPYIII ONIEPATOPOB).

e Heo0XxoauMocTh MHOTOKPATHOTO IOBTOPEHMSI NTOCIIEIOBATEILHOCTH ONEPATOPOB (
OrepaTopbl HUKIUYECKOTO MOBTOPEHHUS).

e BpbI30B NOBTOPSIONIEHCS MOCIEI0BATEIbHOCTH ONIEPATOPOB, HACTPAUBAEMbIX Ha 3a-
paHee BbIJICJIEHHBIE TTapaMeTphl (BBI30B MPOLEAYpP U PYHKLUH).

Paccmotpum npumeHuTeNnbHO K A3bIKy CH Tpe1ycMOTpEeHHBIE B HEM ONIEPATOPHI yIIPABIIE-
HUSL.

3.2. BesyciaoBHbIii nmepexoxa (goto)

Jli1st 6e3yCIIOBHOTO TIEpeXo/1a YIpaBJIeHUsI K JAPYroMy ONepaTopy MpOoTrpaMMBl, HE SIBIISFO-
HIUMCS CIISAYIOIINM T10 TIOPSIKY, HCIIONB3yeTCs oneparop goto. MecTo mporpamMmsl, B KOTOpOE
OCYIIIECTBIISICTCS TIepeada yrnpaBiIeHHs, 3a/1aeTCsl CIICIMaabHOH MeTKOH. MeTka 3amaercs uMme-
HeM (MICHTH(PHUKATOPOM) U pa3MeliaeTcs mepesl onepaTopoM, K KOTOpPOMY MBI XOTUM TIEPEUTH.
[Ipu3HakoM METKH SIBISIETCS JBOETOYME, KOTOpoe Oe3 mpobera pa3meniaeTcst 3a MeTkoi. dop-
MaJbHO 3TO BBITJISANT TaK:

goto <meTKa>;
<MeTKa>: <omeparop>;

Hwxe npuBeneH pparmMeHT nporpamMmsl, B KOTOPOM Hcnofib3yroTes MeTku (Lab0, Labl) u
orepatopsl 0€3yCIIOBHOM Nepeaayuu yrpasieHus goto. Oneparop nepeaadu yrnpaBieHUs Ha METKY
Lab0 3akomMmeHTHpOBaH, Tak Kak MPH €ro MCIOJb30BAHUN BO3HUKACT OCCKOHEUHBIN ITUKIT — BbI-
MOJTHEHUE TIPOTPaMMBbI HUKOT/Ia HE OCTAHOBUTCHL.

// nepexonm m MeTKa

printf ("Hauamno nporpamms! !'\n") ;

Lab0:

goto Labl;

printf ("Huxorpa He neuaraercss!!'!'\n");

Labl:

// goto Lab0; // BeCKOHeUHHII LMKJI — BaKOMEHTHMPOBAHO!
printf ("lepexomum coga'!!\n") ;

OmnepaTopbl 0€3yCIIOBHOHM TIepeayd yNpaBJICHUsS HCIOJIB3YIOTCS B mporpammax Ha CU
TOJIBKO B MCKIIFOYUTCIIBHOM CJIydac. BO-HepBLIX, JOKa3aHO, 4YTO JIIOGOP'I AJITOPUTM  MOIKHO
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peanu3oBarh 6e3 HCIOIBb30BaHUs 3TOTO ONepaTopa, a, BO-BTOPHIX, €ro MPUMEHEHUE MOXKET MpU-
BOJIUTh K CIIOXHBIM JUIs ITOMCKA OomMOKaM. B Hammx nmpumepax, 111 OpraHu3aliy HUKIOB Mbl
IPOJEMOHCTPUPYET UCIOIB30BAHUE ITOTO OIEPaTopa.

3.3. BerBienne u oneparopbl BeTBiaenus (if - else)

Yacto B nmponecce NporpaMMHBIX BbI‘-IHCHCHI/IfI, B 3aBUCUMOCTHU OT JIOTHYCCKUX yCHOBHﬁ,
onpeacIsIEMbIX IIEPEMCHHBIMU ITPOTrPpaMMBI, H€O6XOI[I/IMO BBIIIOJIHATE JILOO OJdHH, B115(3)0) Apyrue
JercTBUs. XapakTEPHbIM IPUMEPOM MOXKET CIYKUTh IPOrpaMMa, I BBIYUCICHUS KOpPHEH
KBaaApaTHOI'O YpaBHCHU. B 3aBucuMocTH OT 3HaUEHUA AUCKPpUMHWHAaHTa MBI I10JIy4aeM 00 ,[[Cfl-
CTBHUTEJbHBIC, TMO0 KOMIUIEKCHBIC 3HAUCHUsI KOPHEH ypaBHEHUS (IIpUMEpP TAKOH MPOrpaMMbl Mbl
PacCMOTPUM HIIKE).

YcnoBHsit onepatop (if - else) mo3BoseT caenaTh MPOBEPKY U 00ECIICYNBACT BETBICHHE
B IIporpamMme. B YCIIOBHOM OII€PATOPEC MPOBEPACTCA JJOTUICCKOE YCIOBHUE U, B 3aBUCUMOCTH OT
pe3yybTarta BEIIOIHSAETCS JIMOO0 OJTHA TPYTINa ONEePaTOpOB (COCTABHOM OMIEpaTop B OOIIEM ciiydae),
aub0 Jpyras rpymnma ornepaTopoB (COCTaBHBIX OMepaTopoB). PopMaln30BaHO 3TO MOXKET OBITh
3allMCaHoO TaK:

if (Knoruueckoe yciaoBue>)

{ <cocTaBHOIi onepaTop, BHINOJHSEMBbIH IPU HCTUHHOCTH YCJIOBUS™>}
[else [if]

{ < cocTraBHO}i onepaTop, BLINOJIHAEMbIi NPH JIOKHOCTH YCJI0BHUS >} |

Bropast yacTh yci0BHOrO onepaTopa HE00s13aTelIbHA, B 3TOM CIIy4ae B IPOrpaMMe BbIIIOJI-
HAETCS COCTAaBHOU oneparop nNpu UCTUHHOCTHU YCJIOBUS, B IPOTHUBHOM CJIY14a€ HUKAKHUX HeﬁCTBHﬁ
IIPOCTO He npou3Boautcs. IIpumep ycinoBHOro oneparopa s CpaBHEHUs ABYX IIEPEMEHHBIX, B
KOTOPOM 110 pe3yJibTaTaM CPaBHCHUA BBIBOAUTCA TCKCT O TOM, KaKasd U3 IICPEMCHHBIX OoJIbLIIE:

// ycnoBHbI nepexoa (MakCMMyM U3 ABYX NEPEMEHHbIX)
inta=>5;
intb =3;
if (a > b) // MNpoctoe ycnosue
printf(" a>b '\n");
else
printf (" a<=b "\n");

YcioBHEBIE OIepaTopbl MOT'YT OBITH BJIOKCHBI, BHYTpHU OJHOI'O OII€PATOpPa, B TCJIC COCTaB-
HOTO OIepaTopa pa3MeIIarTcs Ipyrue. ITo MOKa3aHo Ha IPUMEpPE, B KOTOPOM, TTOCIIe else, BCTaB-
JIIETCSA HOBBIN YCHOBHBIﬁ o1cparop:

if (a>Db)

printf(" a>b '\n");

else

{

if (@ < b) // BNOXEHHbIN YCNOBHLIN OnepaTop

printf (" a<b \n");

else
printf (" a=b \n");
¥
Jpyroii nmpuMep yCciIoBHOTO oneparopa:

if (i >5) // npoBepka ycnosus
{iMas[i] = 0; Flag = false;} // CTapwmmM anemeHTamM MaccnBa NpUCBOEHO 3Ha4YeHne

else
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{ iMas[i] = iMasB][i]; Flag = true;}; // Mnaglwum anemMeHTam maccuea - iMasBl[i]

3.4. Ilepexsmouarenu (Switch - case)

[Mepexmoyarenu (SWitch - case) mo3BostoT cenarh BBIOOP U3 MHOXKECTBA alIbTEPHATHB.
31ech A7 KpaTKOCTH MbI UX He paccMaTpuBaeM. C HUMH 0oJiee HoApoOHO MOKHO ITO3HAKOMUTbHCS
B PEKOMEHIOBAaHHOM uTeparype. KpaTko mosicHUM ciie/yrolee: B 3arojioBke onepatopa (Switch)
IPOBEPSAETCS LEIOUNCIEHHOE BhIpaXKeHHE (y Hac MpOCTO - NUM); B 3aBUCUMOCTH OT YHCJIA BbI-
MOJIHSIETCSl CPaBHEHHME ¢ KOHCTAHTON YKa3aHHOMW IOCIIe YacThio BBIOOpa ( Case); eciau 3HaYeHHUs
COBIAJIAIOT, TO BBIMOJHAETCS IPyMIa ONepaTopoB mnocie case. [lanee mociaenoBaTeabHO BBIION-
HSIOTCSI BCE ONIEPATOPHI, KOTOPBIE PACTIONOKEHBI B JAHHOM IEpEKIItoyaTeie (BHE 3aBUCUMOCTH OT
CpaBHEHHII CASE), €CiIM TaKoe BHINOJIHEHHE HE MPEphIBaeTCs ¢ moMonipko oneparopa break. Eciu
takoi oneparop (break) BcTperuniics B Tekcte, TO nanee BHIMOTHIETCS ONEpaTop, KOTOPbIA ciie-
JyeT 3a nepexouaTeneM. Ecian coBnageHnii ¢ KOHCTaHTaMH Case BooO1e He ObL10, TO P HaJU-
YUU BBIMIOJHSETCS TPYIIIa OIIepaTopoB, KOTOpas ClieayeT 3a KitoueBbiM cioBoM default, u mpo-
BEpKH Ipekpalnarorcsi. Huxke npuBOANTHCS MEPEKIIoYaTeb, B KOTOPOM 3HAYE€HUE NTEPEMEHHON
NUM poBepsieTCs MOCIEA0BATENBHO ¢ KOHCTaHTaMu 1, 2, 3.

// NepekntoyaTens
int num = 2;
switch ( hum)

{

case 1:
printf("Bbibop 1'\n");
break;
case 2:
printf("Beibop 2'\n");
case 3:
printf("Beibop 3'\n");
// break
break;
default:
printf("Bbibop no ymonuanuo!'\n");
Jo
PesynbTar paboThl JAHHOTO TEKCTa TaKoW (MpoaHaNU3UpyHTe, TOYEMY TakK):
BriGop 2!
Briop 3!
B metoanyeckom nocobuu [5] B pa3zgene 8§ mocMOTpuUTE, MOXKaTylcTa, Kak opopmisieTcs B
0JIOK-cXeMax OIepaTop MepeKItovaTeb.

3.5. Imkast (for, while, do)

[ [MKJIBI — 3TO (parMeHTHI IPOTPaMMBbI, KOTOPBIE JJIsl TOCTIKEHHUS pe3yIbTaTa Hy>KHO T10-
BTOPSATH MHOTOKPATHO. [{MKJIBI cotepKat Tpr OCHOBHBIX JJIEMEHTA!
— HayvanbHbIe YCIIOBHS ITUKIIA, BBIMOTHICMbIC OJJHOKPATHO [UIs HavYalia [IUKIIa
— Teno nuKiIa — NOBTOPSIIOLIMECS ONIEPATOPHI;
— YcroBue, MpoBepsIOLIee 3aBePIICHIE WU MMPOJI0JHKEHUE TUKINIECKUX TTOBTOpE-
HUM.

B 3aBucHMOCTH OT TOTO KaK B IporpamMMe 3alucaHbl 3TH 31eMeHThl, B CU npemiaratorcst
OIepaTopbl LUKJIA Pa3INYHOTO BU/IA: TIOBTOPHUTH 3aJaHHOe YKcio pa3 (for), moBToputs moka uc-
THHHO ycioBue (While) u BeImoiHUTH, poBepuB ycnoBue npoaomkenus(do - while). Bo Bcex
Cllydasix HadaJIbHbIE YCIIOBHS LIMKJIa MOTYT OBITh 3aJJaHbl OTIEpaTopaMy MpeABaPUTEIBHO. Y CIIo-
BUE TPOJIOJDKCHUS 3aITUCHIBACTCS B CAMHX OllepaTopax HUKJa. Telo IUKia 3a1aeTcsi B BUJE CO-
CTaBHOTO OIEPaTOpa, KOTOPBHIH MOXKET BKJIIOYATh W APYTHE ONEpaTOpbl IMKIA M JTUPEKTHBEI
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OTHMCAHUs IEPEMECHHBIX. TaKue IUKIbI Ha3bIBAIOTCS BIOKECHHBIMU. [IpruBeIeM mpuMepsl pa3and-
HBIX OIIEPaTOpOB LUKJIA.

B oneparope 1ukina for mis ynpaBieHus IUKJIOM B €0 3arojIOBKE 3a/1al0TCSl TPU COCTaB-
JIAIOIIUE, Pa3IeJICHHbIE 3HAKOM ‘;”” — TOUKa € 3aISTON: 3aJaHUE Ha4YaJlbHOTO 3HAYCHUE IEPEMEH-
HOH ympaBieHUs MUKIOM (MOXKET Jake BKIIOUYATHCS €€ OMUCAHWE); POBEPKA YCIOBUS IPOIOI-
JKEHUS LIMKJIA ¥ TPYTIIa ONepaTOpOB, BBIIOIHAEMBIX I1OCIIE 3aBEPIICHUS KaXKOT0 11ara IMKJIa Te-
pen mpoBepKoit ycioBus. [IpuBeieHHBINA HUKE UK (€T0 TEJIO — ONepaTop MeYaTH) BHITIOTHICTCS
5pa3 s ior 1 10 5 BKIrounTeNnbHO ¢ marom 1 (i++). Jlanee BBIMOIHACTCS CICAYIOIINI Oieparop,
PacIoJIOKEHHBIH MMOCe Tea UKIIA.

// Uwnkn for
for(inti=1 ;i<=5;i++)
{
printf("LUar uunkna(for) - %d\n" , i);
g

B onepatope 1ukiia While cHagana npoBepsieTcsi yciaoBUe MPOAODKEHHS IIMKIIA, yKa3aH-
HOE B 3arosioBke. Eciu ycinoBre HCTHHHO, TO TEJO IIUKJIA BBIMOJIHAETCS, a 3aTEM CHOBA MPOBEPSI-
eTcs ycioBue npoaonkenus. Kornma ycranasiuBaeTcst (pakT JIO)KHOCTH yCIIOBHS, TIOBTOPHI TeJia
IIMKJIa IpeKpariaTcs. [[puBeICHHBIN HUKE ITUKIT BBITONHACTC 5 pa3 i K ot 0 1o 4. (3ameTsbTe,
nociieiHee 3HaueHne K paBHO 5-Tm). Jlanee BBIMOTHSIETCS CIEAYIOIIUI OMEpaTop, pacioiokKeH-
HBII TTOCTIE Tela IUKJIA.

// Unkn while
intk =0;
while ( k < 5)

{
printf("LWar unkna (while) - %d\n" , k);
k++;
3
B oneparope nukia do cHadana 0MHOKPATHO (BCEr/a) BBIMOIHSIETCS TEIO HUKIIA, a 3aTeM

HpoBepsieTCs yCcaoBUe mpoaonkeHus ukia (While), ykazannoe mocne tena. Ecnu ycnoBue wuc-
THHHO, TO TEJIO IIMKJIa CHOBA BBIMOJHACTCS, a 3aTEM CHOBA MPOBEPSIETCS YCIOBUE MPOIOIKCHUSL.
Korma ycranaBnuBaercst pakT JIOKHOCTH YCIIOBHS, TOBTOPHI TeJa IMKJIA Mpekparmarorcs. Janee
BBITIOJIHSETCS CICAYIOIIHIA OTepaTop, PacoI0KEHHBIN Mocle Tena ukia. [IpuBeeHHbII HIKe
IIMKJT BBITIOJTHsIETCS 2 pas3a ajst | ot 0 1o 2, marom 2. (3ameThTe, MocaeaHee 3HaueHUE | paBHO 4-
TH). Jlajiee BBIMOJHACTCS CIICAYIOLINI OTepaTop, PACONOKEHHBII TOCTe Tela UK.

// Unknbl do
inti =0;
do

{
printf("LUar unkna(do) - %d\n" , i);
i++; i++;
} while (i < 4);
Omneparop break , Takxe kak U B IepeKI0YaTelIe MPEePhIBACT BBHIIOJIHEHHE IUKIIA JII0O0TO
Ttura. [locie ero BBITOTHEHUS HUKIMYCCKHUEC ITIOBTOPCHUA IIPCKPAITAIOTCA U BBIIIOJIHACTCA OIICpa-
TOP, CIAEAYIOIIHN 3a OIIEpaTOPOM LUKJIA.
// Unkn for c ycnoBHOM OCTQHOBKOM Ha BTOPOM Luare
for(inti=1 ;i<=5;i++)
{
printf("LUar unkna(break) - %d\n" , i);
if (i == 2) break;
¥

Omneparop continue mpepsiBacT BHIIIOJIHEHHE TOJBKO TEKYIIEro iara 1ukia. Jlanee nuki
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IIPOJIOJIKACTCA TAK, KAK 3aJaHO 10 HayaJlbHOMY YCJIOBHUIO. B mpumepe, pacrosoKeHHOM HUXKE
qacTh 2 IMUKJIa HC BBIIIOJHACTCA IIPU 3HAYCHUH MHACKCA | paBHOI'O 2-M.
// Uukn for ¢ yCnoBHbIM MNpONyCKOM YacTu OnepaTopoB Ha BTOPOM Luare
( continue)
for(inti=1 ;i<=5;i++)
{
printf("LUar unkna(break) - %d" , i);
if (i == 2){printf("MNponyck %d!"\n", i); continue; };
printf("Teno - vactb 2!"\n");
}o
Jpyrue npuMepsl UCIIOJIB30BAHUS OIIEPATOPOB LIUKJIA.
Jns mukota for ( cymmupoBanme maccuBa):
Summ = 0; // Ha4anbHoe ycnosue
for (inti =0; i < MAX; i++ ) // HauanbHOE yCnoBMe N NpoBepKa NpoAOC/IHKEHUS
{
Summ = Summ + iMasl[i]; // Teno umkna
... [/ Qpyrue onepatopbl Tena umkna
b
s umkona while, Toxxe BeluncIieHHE CyMMBI MacCHBA!
Summ = 0; // HayasnbHble YCNoBUS
int i =0; // HayanbHblE YCNOBUS
while (i < MAX) // npoBepka npoao/mKeHust

{

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

... // Apyrue onepatopbl Tena umMkna

¥

s nmkora do — while (cymma B Maccuse):

Summ = 0; // HayasbHble YCIoBUS

int i =0; // HayanbHbIE YCNOBUS

do {

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

i++;

... // Opyrve onepaTtopsbl Tena uukna

} while (i < MAX); // npoBepka npoAo/HKeHNs!

BosbmMHCTBO OMMOOK B IIUKJIMYECKOM MPOrpaMMe CBS3aHO C HEBEPHBIM 33JJaHUEM YCIIO-
BUI IPOBEPKU IMPOJOJDKCHHA W 3aBCPHICHUA HHUKIIOB, 4 TAKIKC 3alaHWH Ha4YaJIbHbIX YCJIOBI/Iﬁ
OUKIIAa. B sTom CJIydyac€ 4acCTo MmporpaMma MOKCET BBIIIOJHATHCA CKOJIb YT'OJHO AOJIO U IOBOPAT,
4TO MMporpaMma 3aliuKJINIaCh (3aMeTLTe, YTO JAHHOC CJIOBO YK€ BOIILIO TAKXKE B O6I/IXOI[ O0OBIYHOHI
peun!).

3.6. Moayaun
[Ipn npoekTUpoBaHUM M pa3pabOTKe MPOTrpaMM MPUMEHSETCS METOJ MOJYJIbHOTO IPO-
rpamMupoBanus. CyTh €ro 3aKJII04YaeTcsi B TOM, 4TO CI0KHAs IporpaMma pa3ouBaeTcs Ha OT/IeIb-
HbIE YacTH (MOJYJIH — HE HAJIO IyTaTh C Y4eOHBIMU MoayJsiMu). Kakaprit Moys pa3pabarsiBa-
€TCsl OTJICNIbHO M BO3MOXKHO Pa3HbIMH POrpaMMHCTaMu. Tako# crioco0 Ha3bIBAIOT TAKKE JICKOM-
nosunperd. COBOKYITHOCTh MOJIYJICH COCTaBISeT HPOCKT MPOrpaMMbl. MoIyTi OBIBAIOT PasHBIX
THIIOB:

— HcxoaHple MOYNH, COEPKALIME TEKCT Ha SI3bIKE IIPOIPaMMUPOBAHUS.
— OObEeKTHbIE MOJTYJIN MOJTyYalOTCs B PE3yJIbTaTe KOMIUJISIUHI IPOTPaMMBbI.
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— HcnonHuMBbIe MOAYJIH NMPEAHA3HAUCHBI JJIs1 BBIIOJIHEHUS IPOTPAMMBI.

VcxoHbIe MOTYJIM MOTYT OBITH Pa3HbIX TUTIOB. OCHOBHBIE MCXOHBIE MOIYJTH — 3TO MO-
Iynu mporpamm (*.C, *.Cpp) U MOAYJH 3arojoBOYHBIX (aiinoB (*.h , *.hpp). OHu BKIIOYEHBI B
pa3Hble pa3/enbl IepeBa NPOEKTa NPOrpaMMBbl.

OOBekTHBIE MOAYIH (HOPMUPYIOTCSI KOMIOWJIATOPOM S3bIKa MPOrpaMMHUpoBaHMs (y Hac
C++) B TOM ciyuae, eciau He ObU10 oMOO0K B rporpaMMe. OObEKTHbIE MOAYJIIH SIBJISIOTCS IPOME-
JKYTOYHBIM 3B€HOM B CO3/IaHHHU NPOTPaMM, HO HE MOTYT BBIIOJIHATHCS HenocpeAacTBeHHo. [loa-
KJIFOYaeMbIe B IpOrpaMmy OMOIMOTEKH COAEPIKaT 0ObEKTHBIE MOAYIIH, IO3TOMY HE TpeOyeTcs X
NOBTOpHOM KoMIuisiiu. OObEKTHBIE MOTYJTH UMEIOT paciiuperue *.obj.

HcnomHuMble MOIYIM NIPEIHA3HAYEHBI JIUIs1 HENIOCPEACTBEHHOTO BHIIIOJHEHHS HA KOMIIb-
I0TEpEe WM MOJIKJIFOUEHUS B BBITIOJIHAEMYIO porpammy. OCHOBHBIE HCIIOJIHUMBIE MOJTYJIA UMEIOT
pacupenue *.exe (uam *.com), mo3TOMY OmNepalnoHHasi CUCTEMa MOXKET KOHTPOJIMPOBATH UX
3anmyck. Mojynu nuHaMudeckux onbmauotek umerot pacimuperue *.dll. CymecTByroT u npyrue
Pa3HOBUIHOCTH HMCIIOJIHMMBIX MOZYJIEH, 3aBUCAIIMX OT MCIIOJIBb3YEMbIX T€XHOJOruil. Mcnonnu-
MbI€ MOJyJIM (POPMHUPYIOTCS CIEUANIBHON MPOrpaMMOI CHCTEMBI IPOTPAMMHUPOBAHUS PEIAKTO-
poMm cBs3el (MM KOMIIOHOBIIMKOM). PenakTupoBanue CBsi3eil 3aKi04aeTcsi B MPOBEPKE MEKMO-
JTYJIBHBIX CBSA3EH MO (YHKIMSIM U 110 JaHHBIM U 00bEIMHEHNH UX €IUHbIN UCTIOTHUMBINA MOYJIb.
[TocnenoBarenbHbI poriecc 00pabOTKH MPOTrPaMMBI ISl TOJTYYEHUS HCXOAHOTO MOIYJIS TIpe-
CTaBJICH B METOAMYECKOM mocobuu B paszzaene 3[5].

st oOberuHeHHsI MOyl (PYHKIIMOHATBHO U TIO0 JaHHBIM B C++ UCTIOIB3YIOTCS TPOTO-
TUIBI QYHKUIUN U ONMCaHUE BHEIIHUX NepeMeHHbIX. [lokaxeM 3To Ha mpoCTOM MpUMepe:

// Moaynb 1

inti = 0; // TnobanbHas nepemMeHHas

int Summ(int a, int b){}; // Onucanne dyHKumn B Mmoayne 1

// Moaynb 2

extern int i; // OnucaHne BHEWHNX AaHHbIX

int Summ(int , int ); // MpoToTnn BHeLWHeW GyHKLUUK
main(){

i = 5; // icnonb3oBaHWe BHELIHUX AAHHbIX
S = Summ(2,2); // Bbi30B BHELIHEN DYHKLMM

B Moayne 2 ucrnonb3yeTcsi IepeMeHHas i, ONrcaHHasl Kak ri00anbHast IepeMeHHast B MO-
nyne 1. B moayne 2 ucnons3yercst pyHKImus SUMM, onrcanHas kak B Moayse 1. Jlns mpaBwib-
HOro 00beIMHEeHHs CBs3el (paboThl pelakTopa CBsI3ei) UCIOIb3YIOTCS OMMCAHUS BHEIIHUX JaH-
HBIX (extern) u 3aganue npoToTHma GyHKIMKA SUMM.

3.7. IlousiTHe 0 0JI0K-CXEMAX

Jist onricaHus arOPUTMOB HCITONB3YIOTCS pa3iIMdHbIe criocoObl. Hanboree HarssiiHbIM 1
IPOCTBIM SIBJISIETCS TEXHOJIOTUs OJI0K-cXeM. B maboparopHbix paboTax BaM HEOOXOIMMO B COBEp-
IIEHCTBE OCBOUTH 3Ty TexHosoruo. B JIP No2 ¢parmeHTsl mporpaMM MUKIMYECKOTO BHUIA U C
BETBJICHUEM HYXHO O(POPMHUT B BHJIE OJIOK-CXEMBbI. BIIOK-CXeMBbI MTO3BOJISAIOT HE TOJIBKO JOTMYHO
1 0e3 omuOOK MOCTPOUTH MPOTpaMMy, HO M TIPOBEPUTH €€ pabOTy B MPOIEeCce OTIAAKH U TPO-
BepkH. TeXHOJIOrus MOCTpOeHUs OJIOK-CXeM MOJIPOOHO ONMUCaHa B METOAMYECKOM MTOCOOUH K JIa-
6oparopHbsIM pabotam 1o Kypcy[5] B pazmene 8. s rpaduueckoro mocTpoeHusi OJ0K-CXeM
OYEHb YZ00HO HCIIOJBb30BaTh NporpaMMHbIid mpoaykT MS Visio. [lpumep Gi10k-cXeMbl JUIs BbI-
YHCIICHUS CYMMBI TTOJIOKUTEIHHBIX AJIEMEHTOB MacCHBa MIPUBECH HIDKE.
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3.8. budauorexku pyHkuumii

B cucrtemax mporpamMmupoBaHuUsl NMpeaycMaTpUBAETCS MHOTO OMOJMOTEK Uid (QyHKIUN
pa3InYHOTO Ha3Ha4YeHHUs (HarmpuMmep, i paboThl CO CTPOKAMU, BHITIOJIHEHUS BBOJA M BHIBOJA,
paboThl ¢ MaccuBamMu U T.J.). DTH OUOIMOTEKH MOAKIIOYAIOTCS C TTIOMOIIBIO 3aT0JIOBOYHBIX (haii-
JIOB WJIM MPOCTPAHCTB ONHMCcaHui (MMeH - hamespace). Kpome 3aronoBo4HbIx (ailinoB s uc-
M0JIb30BaHUsl OUOIMOTEK MOJKIIOYAIOTCS ClIEUaIbHbIE MOAYJIH (MHOI/1a OHU HOJKITIOYA0TCS aB-
TOMaTHUYeCKH), coaepxkamme onucanus pyukuuit ( *.1ib wnum *.dll). [pumep noakmroueHus: OuO-
JUOTEK BBOJIA/BBHIBOJIA M OUOIMOTEK IJisi pabOThl ¢ MATEMAaTHYECKUMU U CUCTEMHBIMU (YHKIIH-
SAMU:

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

CrannapTHbeIX 6MOIMOTEK O4YeHb MHOTO. Hy’XHO XOpOIIO 3HaTh MX Ha3HAYEHUE U HX CO-
CTaB JJISl UCTIOJIb30BAHMS B IIporpamMmax. Yem yyine 3HaHus 0 OMOIMoTeKax, TeM OpicTpee U 0e3-
OLIMOOYHO MOXHO CO3JaTh CIOXKHYIO IIporpamMmy. B COBpeMEHHBIX cuCTEMax MpOorpaMMHpOBa-
HUSI TOCTYMHBI (OOJIBIIOM KOJIMYECTBE) OMOIMOTEKN KIAcCOB, KOTOPBIE ONMKCHIBAIOT HOBBHIE JI0-
HOJTHUTENIbHBIE TUIIBI JAHHBIX.
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4. MaccuBbl U yKasaTenu B nporpamMmmax

4.1. MaccuBbl

IlepemeHHas1, KOTOpasi MOKET COXPAHSTH TOJIBKO OJHO 3HAYEHHUE, HA3bIBACTCS HMPOCTOU
nepeMeHHO. [[i1s1 pa3paboTKH CIIOKHBIX MPOrpaMM YacTO HEAOCTATOUHO OHMX MPOCTHIX Mepe-
MEHHBIX, TaK KaK B IPOTUBHOM CITy4ae MPOCTHIX MEPEMEHHBIX ObLIO Obl O4EHb MHOT'O C pa3HBIMU
MMEHAaMH, ¥ IPOTPaMMHUCT MOKET JIETKO 3aIlyTaThbCs B TAKUX HaUMEHOBaHUAX. [1oaTOMY B s3bIKax
POrpaMMHPOBAHUS BBEICHO MOHSATHE MACCUBOB (YIOPSAI0YCHHBIX HAOOPOB) OIHOPOIHBIX (OJI-
HOT'O TUIIA) IEPEMEHHBIX, T0CTY K KOTOPBIM BBIMOIHAETCS C yKa3aHHMEM HOMepa OT/eJIbHOTO 3J1e-
MeHTa (MHAekca). Takyro nepeMeHHYI0 Ha3bIBAIOT TaK)Ke IEPEMEHHOM ¢ MHAEKCAMU UJTU DJIEMEH-
ToM MaccuBa. [Ipyu onmuvcaHuy MOMMMO MMEHHU M THIIA AJIS MAacCUBOB HEOOXOJUMO yKas3aTb €ro
pa3Mep, KOTOpBII Ha3bIBaeTCs PAa3MEPHOCTHIO MaccuBa. B o0mieM ciydae MacCHB ONHCHIBACTCS
TaK:

<THI MacCHBA > <HMsI MacCHBa> [<pa3MepHOCTh MaccuBa>];
Hanpuwmep:
int iMas [10]; // onucaH MaccuB iMas Lenoro Tmna, coaepxawmi 10 anemeHToB ( HOMepa
0:9)
char sMas [MAX]; // MaccuB sMas CMMBObHOMO TUMa, coaepxaliuii MAX aneMeHToB

Pa3zmepHOCTh MaccuBa 3a7jaeTcs L1es10il KOHCTAaHTOM, IEPEMEHHOM KOHCTaHTHOT'O THIIA UIIH
NEPEMEHHOM 3Tana KOMIWISALUYU, U IIPU TAKOM ONKUCAHUU Pa3MEPHOCTh MAaCCUBOB HE MOXKET W3-
MEHSTbCSL BO BpeMst paboThl mporpammbsl. Homepa maccuBa HaunHarotes ¢ HyJs (0), mosToMy Io-
CJIEIHUI 3JIEMEHT MaccuBa UMEET HOMEp (TOYHEE MHAEKC) Ha €IMHUILy MEHBIIHM, 4YeM pa3mep-
HOCTh MaccuBa (B HauleM citydae 9). [Ipu oOpaieHnu Kk 31eMeHTaM MacCuBa MOKHO yKa3aTbh, KakK
KOHCTAHTY, TaK U IEPEMEHHYIO LIEJIOr0 TUIA, TAaK U BIPAXKEHHE LI€JI0r0 TUIIA.

Hanpuwmep:
iMas [5] = 3; // anemeHTy MaccmBa iMas ¢ HoMepoM 5 (6-My) npucBamBaeTcs 3
sMas [i + 5] = 'A’; // anemeHTy MaccmBa sMas ¢ HoMepoM i (i+4) npucsanBaeTcsa cumeon 'A'

MaccuBsl MOI'yT UMCTb Ooinee OJITHOI'O UBMCPCHHUA, IIPHU 9TOM YKA3BIBAIOTCA 3HAUYCHHA pa3-

MCPHOCTH I10 KAXKXJIOMY U3MCPCHUIO OTACIIBHO B KBAAPATHBIX CKOOKax:
<THIl MACCHBA > <HMS$ MacCHMBa> [<pa3MepHOcTh MaccuBal>][<pasMepHOCTH MaccuBa2>| ...;

Hampumep, 1ByMepHBII MaCCUB MOKET OBITh OMKCAH TaK:
int iMas [5][5]; // ABYMepHbIn MaccuB iMas Lienioro Tmna, coaepxatyuii 5*5 anemeHToB

[Tpu ucnonb30BaHUM NMEPEMEHHBIX MAaCCHUBOB C Pa3MEPHOCTHIO Ooiyiee 1-il 1omkeH ObITH
yKa3aH HOMep (MHJIEKC) M0 KaKIOMY HU3MEPECHHIO (ITepeMEHHas C WHJIEKCAMHU — OIpEesieT B
KOXIbIii MOMEHT BPEMEHHU OJMH 3JIEMEHT MAaCCHBA):

iMas [i][j] = 10; // iMas c HOMepaMK i 1 j MO KaXXaoMy n3MepeHnto npuceansaetcs 10

MaccuBbl Hy>KHBI I TOTO, 4TOOBI CAETIaTh IporpamMmy 6osiee KOpOTKOH, st 00paboTKH
001X 0OBEMOB JAHHBIX U JUIs 00eCieueHUs AMHAMUYECKOM HacTpoiKu nporpamm. Yucio u3-
MepeHuid maccuBoB B C u C++ He orpaHu4YMBaeTCs.

Pa3mepHOCTh MaccBa B KaKIIOM M3MEPEHUHM MOXKET OBITh 3a/1aHa (KaK CKa3aHO BBIIIIE):
LIEJIOYHCIICHHOM KOHCTAaHTOW, IepeMEeHHOH dTarna kommwsiiun (#define), koHctanTHON epeMeH-
HOM IIEJIOr0 THIMA U 1EJI0W MepeMEeHHON (Il JUMHAMUYECKUX MacCcUBOB). [lpu mHMIMAIM3aIuN
MacCHUBOB (PMKCHPOBAHHBIM 3HAYEHUEM KOHCTAHT MHUIMATU3AIMH, PAa3MEPHOCTb MOXKET OBITh HE

yKkazaHa. PaccMoTpuM ere mpuMepsl Tl pa3HbIX CIOCOOOB 3a/JaHUs Pa3MEPHOCTH MacCHBa:
#define N 10 // MNepeMeHHas aTana KOMNUNaUUn
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int Mas[N]; // Onucanve mMaccuBa pasmepHocTbio 10

const int NMax = 5; // KOHCTaHTHas nepeMeHHasi
int MasS[NMax]; // OnucaHve maccnBa pa3MepHOCTbIO 5

int MaslIni[] = {1,2,3,4}; // OnucaHve MaccmBa pasMepHOCTbIO 4

WHuumanu3anys IByMEPHbIX MACCUBOB:
int C[3][6] ={{ 1,2,3,4,5,6}, { 1,2,3,4,5,6}{ 1,2,3,4,5,6} };

B nporpamMmme MOXHO TMHAMUYECKU OMIPEACIUTH YUCIIO SJIEMEHTOB B MacCHUBE:
int iMas1[] = {3,3,2,4,5,6,0,1,9};
Razm = sizeof(iMas1)/sizeof(int);

VYka3zarens — 3T0 IEpeMeHHasi, KOTOpasi COJIEPKUT aJApec MaMsTH, I/I€ pacloIoKeHa JIpy-
rasi mepeMeHHas (CM. pasjiesl HIKe) WM MAacCHB MEPEMEHHBIX (DTOT parMeHT paszesia MOKHO
MPOIMYCTUTH, TO3HAKOMUTCS MOAPOOHEE C yKa3aTeIsIMU U BEPHYThCS K HeMy no3xe). [lo-ymonya-
HHUIO CaMO MMsI MacCHBa TPAKTYyeTCs KaK yKa3zaTelb Ha ero Hadamno. [IpoumtoctpupyemM 31o npu-

MEPOM.
int * PtrMas; // Yka3aTenb Ha uenyto NnepeMeHHyo
int MasP[]={ 1,2,3}; // OnucaxHne maccmBa
PtrMas = MasP; // YkasaTento npucBamBaeTcs ykasaTesb Ha Ha4ano Maccvea
int m = PtrMas[1]; // k = 2!

Taxxe 3aberas BHepen, TPOMJLTIOCTPUPYEM UCTIOIB30BAHUE yKazaTeneu aisi paboThl C
JTUHAMUYECKHUMH MaccuBaMu. [Ipowsmoctpupyem 3To 3pa3y Ha npumepe. B ykazarene PtrMas
3aIlOMUHAETCS aAjpec 00JIaCTH TUHAMHYECKOH MaMsTH, BBIJCIEHHOM orepaTopoM New. Jlanee nu-
HaMHWYECKUU MAaCCHUB 3alI0JIHICTCS B IIUKIJIC. 3areM ¢ UCII0JIb30BAaHUEM ornepanru pa3bIMCHOBAHUA

(*) MBI TOJTyYrM HOBOE 3HaueHHE U3 MaccuBa (B epemeHHyto |). OHo paBHo 3.

PtrMas = new int [5];

for(intk=0; k< 5; k++)

PtrMas[k] = k + 1; // OuHamunuyeckoe 3anosiHeHNEe MaccmBa Yncnamm ot 1 go 5

intl=2;

*(PtrMas + |) = | + 1; // icnonb3oBaHWe yka3aTens ass 3aHeceHne Ha MecTo [2] 3HayeHus
3(2+1)

| =PtrMas[l]; //1=3

4.2. Ykazareau

KpomMme ncnonp3oBaHus MaCCUBOB, €CTh U APYTOH CIIOCO0, YTOOBI cenaTh NpOrpaMmy Au-
HaMHUYECKH HACTPanBaeMOM BO BPeMsl BBITIOJIHEHHSI. DTO IEPEMEHHBIE CIIEUAIBHOIO TUIA - YKa-
3arenu. Takue nepeMeHHbIE COAepkKaT B KaUeCTBE 3HAUEHMsI HE YHCIIO, a apec APYroil nepemMeH-
HOM1 (B orepaTuBHOM naMATH). [1pu onrcannm Takux MEpEeMEHHBIX HY)KHO YKa3aTh CIICIIMATbHbBIN
3HaK — 3Be3/104Ka (“*”). Kpome TOr0, 10J5KHO OBITh YKa3aH TUII IEPEMEHHBIX, Ha KOTOPBIE JJAHHBIH
yKazarejab MOXET cchulaThes. MOXKHO 0OBSIBUTH U MAacCUB yKa3aTellel U BBIOJIHUTH MpeABapU-

TCIIbHYIO HHUIIUAJIU3AIIUI0 YKa3aTCJIA. Onucanue YKas3aTeJis:
<THI yKa3aTeJjs > * <ums ykasareJjs> | = <3HaveHMe AJS1 MHHUIMATU3AUNU>];

Hamnpuwmep:
// Ykazatenu
int /*i,*j, k;

int *pInt; // Ykazatenb Ha nepeMeHHyto Tuna int
int **pplnt; // Yka3aTenb Ha yka3aTeslb Ha MepeMEHHYI0 Tuna int
int *pMas[10]; // MaccuB yka3aTenei
int al =5; // MNMpocTas nepemMeHHas
int *pInit = &al; // nHMuManm3aumsa ykasartens
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HHH paGOTLI C YKa3aTCJIAMU UCTIOJIB3YIOTCA ABC CIICHHUAJIBHBIC OIICpAllUH: OIICpanusd uMe-
HoBauus (“&”) u omeparus pasbiMeHoBanus (“*). Onepaliss KMEHOBAHHS HCIOJIB3YETCS IS
BBIYUCJICHUA 3HAYCHUA YKaA3aTCJIAd — aapeca HepeMeHHOﬁ HJIN BBIPAXKCHUS. Onepam/m Pa3bIMCHO-
BaHUs UCTOJIB3YETCs IS MOTYUYEeHHsI 3HAUE€HUSI IEPEMEHHOM, afjpec KOTOPOH 3aJiaH JaHHBIM yKa-
3aresieM. [Ipumepst:

/// 3apaHune 3HayeHunq 1 aapecoB

j=15;

pInt = &j; // MeHOBaHMWe - B yKasaTeslb 3anMCbiBaeTCs agpec

i = *pInt; // pa3biMeHOBaHWEe — 6epeM 3HaUYeHNe NepeMeHHoN no ykasaTtento (j)
ppInt = &plnt;

k = **ppInt; // nBOHOE pa3biMeHOBaHWE yKa3aTess

Jlnst yrpoineHus: paboThl ¢ yKa3aTelnsiMu, a TakxkKe JUI YI00HO! Meperpy3Ku onepaiyii B
kinaccax B C++ BBe/ieHO MoHsATHE ccblIkH. CChUTKA TAKKe 3a/1aeT ajpeca APYTUX MepeMEHHBIX U
00BEKTOB, HO SIBHOTO HCIIOJIb30BAHMUS OTIEPAIMii UMECHOBAHHUS U Pa3bIMEHOBAHHMS ISl CCHUIOK HE
TpeOyeTcsi. benee neTanbHO co CChUIKAMU BbI MMO3HAKOMUTECHh B Kypce OOBEKTHO - OPUEHTHPO-
BaHHOTO NporpamMmupoBaHus (cM. aurepatypy[6] 1 MSDN).

4.3. ImnaMuyeckasi NnaMATh

YacTo Bce epeMeHHbIE 1 MACCHBBI PACIIONAraloTCs B ONIEPATHBHOM IMaMSTH 3apaHee, /10
Havasa BBIOJHEHUsI TIporpaMMbl. Bce paccMoTpeHHbIe paHee MpUMEphl BKITIOYATU TaKHe mepe-
MEHHBIE ¥ MacCHBBL. Pa3mep BBIZIECICHHON aMSTH IOl MACCHB, TO €CTh €r0 pa3MEpPHOCTh B 3TOM
cllyyae U3MEHHTH Helb3sl. [103TOMY IPUXOIUTCS 3apaHee pacCYMTHIBATH MAKCUMAIbHO BO3MOX-
HYIO pa3MEpPHOCTh MACCHBa, KOTOpasi MpHeMiIeMa JJIsl BceX ClydaeB. DTO NPUBOJNT K Iepepac-
XOJ1y MAMSITH JUTS OT/ACIBHBIX CITydaeB. J{Jisi 9KOHOMUM AMSTH U VIS TIOCTPOSHHS O0Jiee YHUBEP-
CaJIbHBIX MPOTPaMM HCIOIb3YIOT AMHAMUYECKHU BhIJEINseMble epeMeHHble. C TOMOIIBIO CIIeIH-
anpHBIX orneparuii (New u delete) MoXxHO BBIIEIATH MAMSITh BO BPeMsi BHITIOIHEHHS IPOTPaMMBI.
Takue nanHple Ha3pIBarOTCS AHaMudeckumu. Panee B s3pike CU onepaTtuBHast maMsTh BbIIEIS-
Jach C IOMOIIBIO crielranbHbIX GyHkiwmii (alloc, malloc u T.1.). JluHamMuveckue nepeMeHHbIe pac-
TI0JTaratoTCsl B OTNIEPATUBHOM MaMATH B CIieIMaNbHON o0nacTH. [ paboThl ¢ TAKMMHU JaHHBIMH
UCTIONB3YIOT yKa3aTelu U CChUIKH. [IpuMep BbIeNieHHsT TUHAMUYECKON MaMSTH JIJIsl yKa3aTelnei
Y CCBUIOK:

int * piDyn = new int; // Bolaensietca obnactb Ansi Lenovi nepeMeHHoM
int *piDMas = new int[10]; // Boigensetcsa obnactb gns Maccmea Lenbix 10 nepemMeHHbIX
int *piDMas = new int[i]; // Beiaensietca obnacrtb Ans MaccvBa LESbIX | MepeMEHHbIX
Pabota c ykazarensiMu Ha JUHAMUYECKHUE MEPEMEHHBIE U MAaCCUBBI BBITJISAIUT TaK:
*piDyn = 5;
piDMas[0] = 5;
[To 3aBepiienuto 010Ka, B KOTOPOM BbIICJICHBI IMHAMUYECKUE TIEPEMEHHBIC UX HAJ0 yAa-
JIMTH CIENUANbHBIM orepatopom delete:
delete piDyn;
delete []piDMas;
Kpome storo asns paboTel ¢ TMHAMUYECKON MaMSThIO MOTYT OBITh MCIIOJIb30BaHbI (DYHK-
UK paboThI ¢ AMHAMUYECKO# mamsaTeio ( 6ubimmoreka malloc.h): Beienenue (calloc , malloc) u
ocBoOoxieHus (free), oneparuBhoii namsitu [Tpumep:
#include <malloc.h>

int *pMaslInt;

mpMasInt = (int *) malloc ( 10 ); // Bbigenutb 10 6ant
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free( pMasiInt ); // OcBoboanTb AMHAMUYECKYIO NaMsTb

pMasInt = (int *) calloc ( 10 , sizeof (int)); // BoigenuTb ang maccvea 10 ‘ktvtynjd no
pa3mepy int

pMasInt[3] = 10; // PaboTa c AMHaMM4YeCcKMM MacCUMBOM

int iTest = pMasInt[3] ;

free( pMasInt ); // OcBoboanTb AMHAMUYECKYO NaMATb
Jlpyrue BO3MOXKHOCTH JIJIs1 paOOThI ¢ OMOIMOTEKOM BBl HAMIETE B JINTEPATYPE U TIOKYMEH-
tanuu mo CH.

4.4. OTnagka nporpamm.

B 3ToM pa3zzaene noBTopsieM BO3MOKHOCTH OTJIaI4MKa, TaK KaK JIEMOHCTPAIUS IPOrPaMMbl
MPEroAaBaTelNo JA0KHA ObITh BBINIOJNHEHA B pekuMe omTianuuka. [Ipu pazpaboTke mporpamm
BaYXHYIO pOJIb UI'PAeT OTJaJYUK, KOTOPBIM BCTPOEH B CUCTEMY NporpaMMupoBaHus. B pexume
OTJAJIKA MOXHO MPOBEPUTH pabOTOCTIOCOOHOCTH MPOTPAaMMBI U BBIITOIHUTH MOUCK OIMIUOOK ca-
MOT0 pa3Horo xapakrepa. OTIaauuK MO3BOJISET MPOCIEAUTh X0/ (10 1IaraM) BBITIOTHEHUS MPO-
IrpaMMbl MU OJIHOBPEMEHHO MOJYYUTh TEKYLIHE 3HAUEHUS BCEX MEPEMEHHBIX U OOBEKTOB IPO-
TpaMMBbI, YTO MO3BOJISIET YCTAHOBUTH MOMEHTHI BPEMEHH (M ONepaTopbl), B KOTOPHIE MPOUCXOAUT
omunOKa ¥ NPEeANPUHSTH MEPHI €€ YyCTpaHEeHUs. B 11e51oM, 0TiauuK N03BOJISET BBIIIOJIHUTD CIIEAY-
IOIIHE NEUCTBHU:

— 3amycTuTh MPOrpaMMy B pEKUME OTIAIKH Oe3 TpaccupoBKH 1o maram (F5);

— BrmonauTh nporpammy mo maram (F10);

— BrImomHUTE TpOrpaMMy MO mIaraM C OOpamIeHUsSIMH K BIIOKCHHBIM (DYyHK-
musm(F11);

— VYcraHoBuTh TOUKY octaHoBa (BreakPoint — F9);

— BBINOJIHUTH IPOrpaMmy JI0 MepBoii Touku octanosa (F5);

— IIpocmoTpeTh MH00bBIE TaHHBIC B PEKUME OTIIAAKH B crieruaibHoM okHe (locals);

— IIpocMoTpeTs 100bIE TaHHBIE B PEXKUME OTJIAIKU IPU NOMOIIHN MBIIIKY;

— VI3mMeHuTh MI00BIC JaHHBIC B PEeXHMME OTIAIKu B crenuaibHoMm okue (locals u
Watch);

— VYcTaHOBHTH MPOCMOTP MEPEMEHHBIX B criennansHoM okHe (Watch);

— IIpocMoTpeTs mocae0BaTENbHOCT U BIIOKEHHOCTD BbI30Ba (DYHKIIMHA.

[Tpu BBIMOTHEHUH BCEX JIAOOPATOPHBIX Kypca CTYAEHTHI JOJDKHBI aKTUBHO HCIOJIH30BATh
oTnaauuk VS, 3HaTh ero BO3MOXKHOCTH U OTBEYaTh HA KOHTPOJIbHBIE BOIPOCHI, CBSI3aHHBIE C OT-
JaIKOW U TECTUPOBAHHUEM IIPOIPAMM.

IIpumeuanue. [lonpoGHOE onMcanne MaTepuana U NOHATUN Bbl MOXKETE HAWTH B TUTEpa-
type [l - 6] wim cipaBounoit cucteme MS VS. Kpome Toro, He mpoIryckanTe JICKIIUH 110 KypCy.
He pexomenmyro 6€30roBOpovHO BEpUTHh MaTepuanaMm u3 cetu WHrtepHer (Hanpumep, B Buku-
Ne/IMH), TAK KaK TaM B HEKOTOPBIX CTAThSIX €CTh OIINOKH!

4.5. Moaynau
[Tpu mpoekTUpOBaHWU U pa3pabOTKe MPOTrpaMM MPHUMEHSETCS METOJ MOJYJIBLHOTO IIPO-
rpammupoBanus. CyTh €ro 3aKJIF04aeTCs B TOM, UTO CJIOXKHAs IIporpaMMa pa30uBaeTcs Ha OTACIb-
HBIC YaCTH (MOJIYJIHU — HE HAJI0 MyTaTh C y4eOHBIMU MOAYJIsIME ). Kaxkp1ii MOIyib pa3padaThiBa-
€TCS OT/ICJILHO U BO3MOKHO Pa3HbIMH ITPOrpaMMUCTaMu. Takoi croco0 Ha3bIBAIOT TAKIKE JCKOM-
no3uieit. COBOKYITHOCTh MOJYJICH COCTaBIISIET IPOCKT MporpaMMbl. Moyl OBIBAIOT pa3HBIX
THIIOB:

- I/ICXOQHBIG MOAYJIU, COACPIKAIUEC TCKCT HAa A3bLIKC IPOTpaMMUPOBAHUA.
— OOBEKTHBIE MOAYJIH MOJIYYarOTCA B pE3YJIbTATC KOMITWJIALIUA IPOI'PaAMMBIL.
— Hcnonuumeie MOAYyJIU MPEAHA3HAYCHBI AJId BBIITOJHCHUS IPOTPpaMMBIL.
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HcxonHbie MOAYIH MOTYT OBITh Pa3HBIX TUMOB. OCHOBHBIE MCXOIHBIE MOIYJIA — 3TO MO-
nyau mporpamm (*.C, *.Cpp) u Moaysu 3aroyioBouHbIX (aimos (*.h , *.hpp). OHu BKIIOYEHBI B
pa3HbIC pa3zeiibl IepeBa MPOEKTa MPOTPAMMEL.

OObekTHBIE MOy (POPMUPYIOTCS KOMIMISTOPOM sI3bIKa MporpaMMHupoBaHus (y Hac
C++) B TOM ciyvae, eciu He Obl10 0mMOOK B mporpamme. OOBbEKTHBIE MOAYIIH SBISIFOTCS IPOME-
JKYTOYHBIM 3B€HOM B CO3/IaHHU MPOTPaMM, HO HE MOTYT BBINOIHITHCS HenocpeacTBeHHo. [loa-
KJIFOYaeMbI€ B IPOrpaMMy OMOIMOTEKH COAEpKaT 0OBEKTHBIE MOAYJIH, IO3TOMY HE TpeOyeTcs ux
HOBTOpHOM KoMIuisiiu. OObEeKTHBIC MOJTYJIH UMEIOT paciiuperue *.obj.

HcnonHuMBIE MOYJIN TIpEeJHA3HAYEHBI 11 HENOCPEICTBEHHOTO BBIITOJHEHHS Ha KOMIIb-
I0TEpEe WK MOJIKIIFOUEHUS B BBIIOJIHAEMYIO porpammy. OCHOBHBIE UCIIOJIHUMBIE MOIYJIA UMEIOT
pacmuperue *.exe (wiam *.Com), Mo3TOMY OIEpaIliOHHAs CUCTEMa MOXKET KOHTPOJIHMPOBATH MX
3anyck. Mojynu nuHaMudeckux oubiauorek nmerot pacimuperue *.dll. CymecTByroT u npyrue
Pa3sHOBUAHOCTH MCHOJIHUMBIX MOJYJICH, 3aBUCAIIMX OT HCIOJIb3YEMBIX TeXHOJorui. McnomHu-
MbI€ MOJYJIM (POPMHUPYIOTCS CIIEUAIBHON MPOrPaMMOI CHCTEMBI IPOTPAMMHUPOBAHUS PEIAKTO-
poMm cBs3el (MM KOMIIOHOBIIMKOM). PeakTupoBanue CBsI3€il 3aKII04aeTcsl B MPOBEPKE MEKMO-
IYJIBHBIX CBSA3EH MO (PYHKIMSAM U 110 JaHHBIM U O0bEIUHEHUH UX €AUHBII UCTIOTHUMBINA MOYJIb.
[MocnenoBarenbHbII poriecc 00pabOTKH MPOTPaMMBI ISl TOJTYYESHHUS UCXOAHOTO MOIYJIS IPe-
CTaBJICH B METOJMYECKOM Tocoduu B paszeie 3[5].

Jlist oObeTuHEeHHSI MOTYJIEH (YHKIIMOHAIBHO U TI0 JaHHBIM B C++ UCTIOIB3YIOTCS TPOTO-
TUIBI QYHKUIUN U ONKMCaHUE BHEIIHUX NepeMeHHbIX. [lokaxeM 3T0 Ha mpOCTOM MpUMepe:

// Moaynb 1

inti = 0; // TnobanbHas nepemMeHHas

int Summ(int a, int b){}; // Onucanne dyHKumn B Mmoayne 1

// Moaynb 2
extern int i; // OnucaHne BHEWHNX AaHHbIX

int Summ(int , int ); // NMpoTOTVN BHELUHEN (YHKLMK
main(){

i = 5; // Wcnonb3oBaHme BHELHMX AaHHbIX
S = Summ(2,2); // Bbi30B BHeLIHEN (yHKLNK

B Monyse 2 ucnosnb3yeTcs nepeMeHHas I, OMcaHHas Kak riio0anbHas IepeMeHHast B MO-
nyne 1. B moayne 2 ucnons3syercs GyHKIus SUMM, onrcanHas kak B Moaysie 1. Jlins npaBuiib-
HOro 00beIMHEHH CBsA3el (paboThl pelakTopa CBs3ei) UCIOIb3YIOTCS OMMCAHUS BHEIIHUX JaH-
HBIX (EXtern) u 3ajanue mpoToTumna GyHKI|E SUMmM.

4.6. bu6auorexku GyHKIMA

B cucremax mporpamMMHupoOBaHHs MPEAyCMaTPUBACTCS MHOTO OMOIMOTEK I (PyHKIIUN
pa3IMYHOTO Ha3HAYCHUs (Hampumep, Uit paboThl CO CTPOKAMHU, BBIITOJIHEHHUSI BBOJA M BBIBOJA,
paboOTHI C MACCUBAMH | T.J1I.). DTH OMOIMOTEKH TOIKIFOYAOTCS ¢ IIOMOIIBIO 3ar0JI0OBOYHBIX (aii-
JIOB WJIM TIPOCTPAHCTB OMUCaHWK (MMeH - namespace). Kpome 3aronoBouyHbIX (hailIoB IS MC-
MOJIB30BaHUs OMOIMOTEK TTOAKITFOYAOTCS CIICITUATBHBIE MOAYJIH (MHOT/Ia OHH TTOAKITIOYAI0TCS aB-
TOMAaTHYECKN), copeprkariue onucanus ¢pyakiwmii ( *.1ib wnm *.dll). TIpumep moaxmrouenus: 6uo-
JUOTEK BBOJIA/BBIBOJIA M OUOIMOTEK /I pabOThl ¢ MATEMAaTHYECKUMU U CUCTEMHBIMU ()YHKIIH-
SIMU

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

CrangapTHbeix OMOIHOTEK 04eHb MHOTO. Hy>KHO XOpoIIo 3HaTh X HAa3HAYEHHE U UX CO-
CTaB JUIsl KCTMIOJIb30BaHUs B MporpamMmax. Uewm myuiiie 3HaHusl 0 OUOIHMOTeKaX, TeM ObICTpee U 0e3-
OMMMOOYHO  MOXHO  CO37aTh  CIIOXKHYIO  mporpaMMmy. B COBpeMEHHBIX  CHCTEMax
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MPOrPaMMHUPOBAHUS JOCTYIHBI (OOJBIIOM KOJTHYECTBE) OMOIMOTEKH KJIACCOB, KOTOPHIE OMUCHI-
BAIOT HOBBIE JIOIIOJIHUTEIIbHBIE TUIIBI JAHHBIX.

4.7. buoauorexku pyHkuuii u madaoHoB kiaacco: RTL, STL, MFC, ATL

B CH++ BBeieHBI crienalibHbIC KIIACCHI ISl pa0OThI ¢ MaccuBaMHM. J1Jisi UX MCIIOJIB30Ba-
HUSI HEOOXOJIUMO OCBOUTH OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS, YTO BaM
NPEACTONT B JAJIbHEUIINX JAUCHUILTUHAX. J[7s oOmMX CBENEHHA MPUBOJUM 31€Ch MaTepuall O
HazHadeHnn O6ubmmorek MS VS.

B cuctembl mporpaMMUpOBaHKs BKITFOUAIOTCS pa3iIudHbie OMOIHMOTEKH (BYHKIIUN U Kilac-
coB. B MS VS Bki1104€HO HECKOIBKO TPYIII TAKUX OMOIMOTEK, KOTOPhIE IOCTOSIHHO Pa3BUBAIOTCS
U J100aBJSUTUCH 110 MEPE Pa3BUTHSI CaMOi CUCTEMBI ITporpaMmmupoBanus. K coxanenuto, s pas-
HBIX SI3BIKOB U CHCTEM MPOTPAMMHPOBAHUS MOKA HET €AMHOTO CTaHIapTa, MOITOMY pa3padaThi-
BaTh MPOTPAMMHBIE CUCTEMBI, UCTIONB3Ysl OMOIMOTEKH Pa3HBIX pa3pabOTUYUKOB, 3aTPYAHUTEIHHO.
OpHaKo CyIIECTBYIOT TEXHOJIOTHHU U IJIAT()OPMBI, O3BOJISIOIINE PEIIUTh 3Ty MPOOIEMYy.

B MS VS npenycMoTpeHsI ciienyromuye rpyIbl Ou0InoTeK:

— CRTL - C Run-Time Libraries - cranmapTHbie OMOJHOTEKH ITaIla BBITOJHCHHUS.
— STL - Standard C++ Library — crangaptabie 6udanorexu C++.
— MFC - Microsoft Foundation Class Library — 6u6imorexu kinaccos MS.
— ATL - Active Template Library — 6ubaunoTexu maba0HOB.
NET Framework Class Library— 6u6nuorexku mnargopmsr .NET.

B C RTL BritoueHO MHOTO OMOJIMOTEK JJisi pabOThI CO CTaHAAPTHBIMH THIIAMU JaHHBIX,
daitnamu, cTpokamMu U T.J. ITH OMOTUOTEKM BO3HUKIN OTHOCUTEIBHO JIaBHO, HO IMOJICPKHUBA-
IOTCSl B HACTOSAIICE BPEMsI M TIPEICTABISIFOT COO0H HAO0Op 0a30BBIX CPEICTB MPOTPAMMUPOBAHUS
Ha si3bikax C u C++.

B STL BximroueHo MHOTO OMOIHOTEK, OPUEHTUPOBAHHBIX Ha C++, 1 00eCTIeYrBaIOIINX pa-
00Ty ¢ MHOKECTBOM KJIACCOB, OOBEKTOB U MIAOJOHOB. DT OMOIMOTEKH JOCTYIIHBI BCEM MOJIB30-
BaTEIIAM U BKIIIOYAIOT: OMOIHOTEKH MOTOKOBOTO BBOA, BEIBOA (CiN, cout), paboTy ¢ KOHTelHe-
pamu oObekToB (Vector, string, list, map, stack, set u maorue npyrue.), padboty ¢ GyHKIHSIMHU U3
O6ubnmotek stamna BeimonHeHus (CRT).

B MFC Brxumrouen mmpoyvaidimii Habop Ki1accoB M (HyHKIIHIA, TTO3BOJISIONINX 00ECIICUUTh
POTPaMMHUPOBAHUE MMPAKTHYECKH JTIOOBIX 33/1a4. ITO OMOIMOTEKH KJIACCOB U (PYHKIIUI: TIOCTPO-
CHHUs TIPUIIOKCHUH, B TOM 4nciie U B cpeae Windows, okoHHoro untepdetica, yrnpapieHus Qai-
JaMu, pabOThI C KOHTEHHEPHBIMU KJlaccaMu, Tpaduueckoro nHTepderica, MOJIePKKHA pa3TnIHbIX
TEXHOJIOTHI, B TOM YHCIIE U COBPEMEHHBIX (BEpCUU OMOIIMOTEK MOCTOSHHO OOHOBJISIFOTCSI), TIPO-
IrpaMMHPOBaHUsI KOMMYHHKAIIUH, 00pabOTKH TOKYMEHTOB M MHOTO€ Jipyroe. B wactHOCTH, B IpYy-
rux JIP, MbI mo3nakomuMcst ¢ kouteinepamu tuma CArray, CList u ap.

B ATL npencraBnen Habop O6ubauotek, nmomuepxkuBatomux AX n COM TeXHOIOTHH.
UwuCIo TOCTYITHBIX KJIACCOB U IIA0JIOHOB B 3TUX OMOIHOTEKAaX COM3MEPUMBI C HAOOpOM OMOITHOTEK
MFC, oHr UMEIOT JIOTIOTHUTEBHBIC KIIACCHI M KJIACCHI, KOTOPHIE MOYKHO OJTHOBPEMEHHO HUCIIOJIb-
3oBaTh coBmectHO ¢ MFC (“Shared by MFC and ATL”). B uwactaoctH, B 1pyrux JIP, MbI mo3Ha-
komuMcs ¢ kouteitnepamu trma CAtlArray, CAtIList u mp.

.NET Oubnuorexu npeactasisioT co6oil Habop (MHOTIA U O0Jiee TOYHO TOBOPAT IUIAT-
dopmy) OUOIMOTEK IS Pa3pabOTKU MPOTPaMM — MPHIIOKEHHI CaMOT0 YHUBEPCAIbHOTO Buia. B
3Ty mIat(opMy BKIIOYAIOTCS TaKue OMOIMOTEKH, KOTOPbIE HCKITFOYAIOT HEOOXOAMMOCTD UCTIONb-
3oBanus yctapeBimux oubmuorek (CTR u STL). [Ipumenenue 3toi miatopmbl MO3BOJISET Clie-
JaTh MPUIIOKEHUs O0Jiee YHUBEpCaIbHBIMHU, OXBAaThIBAET OOJIbIIIEE YHCIIO COBPEMEHHBIX TEXHOJIO-
THid 1 00eCTIeYrBaET HHTETPAIUIO C IPYTHUMHU CHCTEMaMH ITPOrPaMMHUPOBAHUS, B TOM YUCIIE U HA
pa3HbIX s3bIKax. B 4acTHOCTH B 3TOM TIaTGopMe OINpeeNieHbl MadiioHbl kiaccoB Array, List u
mHorue gpyrue. .NET OubnuoTexku [MUPOKO HCHONB3YIOTCS ISl CO3JIaHUSl  CalTOB
(ASP).ITnardopma .NET Oyner uzy4arscsi B OTACTBHBIX TUCIUILTMHAX.
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Onwucanus 6uOIMOTEK HauboJIIee MOJIHO U ¢ MpUMEpaMu B mpeacTasieHsl [4]. Kpome Toro,
onmcanus oudamorexk CTR u STL oI Hatifete B [ 13]. Bero HOBYrO nHpOpManuio 06 6ubimoTekax
MOYKHO TaKKe HalTH Ha caiitax MS. Xopoliee 3HaHHE CYIIECTBYIOIMX ONOINOTEK, UX MONOTHE-
HUS B HOBBIX BEPCHUSIX, HECOMHEHHO, TIOMOKET BaM CTaTh MPO(ECCHOHAIOM B IPOrpaMMHpPOBa-
Hun. B npyrux JIP nukia Bbl MO3HAKOMUTECH C COCTABIISIOUIMMHU APYTUX OMOINOTEK.
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5. Ucnonb3oBaHue nepeMeHHbIX TUNa CTPokKa

B teopernueckoii yacTu onucanus 1abopaTopHON pabOThI BBOASTCS OCHOBHBIE MOHATHS
Y paccMaTpUBAIOTCS PUHIUIIBI AJ11 paOOTHI CO CTPOKAMHU Ha si3bIKe porpammupoBanus CH.

5.1. Ctpoku B CH

Tun DJaHHBIX CTPOKA SBISETCS OJHUM M3 CAMBIX BXKHBIX B WH(OPMAIMOHHBIX TEXHOJIO-
rusix. B mepeMeHHbIX U MacCHBax JAHHOTO THIA 3alIOMUHAIOTCS JaHHBIC, XapaKTePHBIC IS HC-
MOJIb30BaHUs B 0a3ax MaHHBIX (Ha3BaHWs, (haMUINK, UMEHA, JaThl U T.1.). B mpuHIumne, 1ro0be
JaHHBIE MOTYT XPaHUThCS B CUMBOJILHOM (popMaTe, a 3aTeM Mepe UCII0Ib30BaHUEM MPeoOpas3o-
BBIBATHCS B HYXKHBIA (DOPMAT C TIOMOIIBIO CTICIIMATBHBIX (QYHKIHH si3bika. K coxalleHuio, 3TOT
THUII OTCYTCTBYET B CIIMCKE CTaHAAPTHHIX TUNOB si3bika CU. B pazsutun CU++ Ttakoi tun peanu-
30BaH Ha OCHOBE KJIacCOB M Onbmmorek. HecMoTpst Ha 310 B 6a30BoM si3b1ke CU mpemycMoTpeHb!
MHOTOUYHCIICHHBIE BO3MOXKHOCTH, OMOIMOTEKH U CpelcTBa Ana paboTsl co cTpokamu. CTpoka B
si3bike CU nipezcraBisiercss cuiMBOJIbHBIM MaccuBoM (Char).ITpeaycMoTpeHbl BO3MOYKHOCTH: KO-
MUPOBAHUS U CIUSHUS CTPOK, UX BBOJA M BHIBOJIA, BBIIETICHHE YaCTH CTPOKH, TIOUCK B CTPOKE U
MHOTHE JIpyTrrie BO3MOKHOCTH. PaccMoTpum ux.

5.2. Onucanue CTPOK U HHMIHAJTU3AlUA CTPOK

OnucaHue CTPOKU COBIAJAET C OMMCAaHUEM CUMBOJIBHOTO MaccuBa. [Ipu 3ToM A0y CTUMBI
BCE U3YUYEHHBIC BAMU paHee BO3ZMOXKHOCTH MCIIOJIb30BAHMUA U MHULMAIN3alud MaccuBoB. Hamnpu-
Mep:
char Str1[10]; // OnucaHa cTpoka MakCMMasibHOM ANMHHBI 9 CMMBOJIOB
[Tocnennum copepkaTeIbHBIM CUMBOJIOM CTPOKU JOJDKEH OBITh HYJIEBOM CHUMBOJ (OT-
Mmeuy He nudpa ‘0°, a cumbon '\0'), MO3TOMy MakCHMalbHas JUIMHHA CTPOKH, KOTOPYIO MOXHO
pa3MecTUTh B JAHHOM MaccuBe paBHa 9-tu. OiHO MecTo Tepsercs. CTpoka ¢ TAKUMU CBOWCTBAMU
HasbiBaeTcs “HynbrepmunaiTen” (Null Terminated — 3aBepiuennas nynaem). Takoe cornamieHue o
KOHIIE CTPOKH MO3BOJISIET paboTaTh CO CTPOKAMHU, HE YKa3bIBas SBHO ee JUIMHY. Bo MHOrux mpo-
rpaMmax, cuctemax g padotsl ¢ naHHbIMU (bazax /lanubix - BJ]) ucnonb3yrorcs HyJIbTepMHU-
Haiiten cTpoku. IloaTomy ucnonb3yrores u takue cornamenus B CU. Jlns 3anonHeHust maccusa
CHUMBOJIOB (CTPOKH) MOYKHO HCIOJIb30BaTh OOBIYHBIE ONIEpAaTOPhI MpHcBanBaHus. Pasmep maccu-
BOB B CU (ukcupoBaH, 1o3TOMY MaKCUMaJIbHBINA pa3Mep JI0JKEeH ObITh onpesiesieH 3apanee. Kax-
JIBII 3JIEMEHT MacCHBa 3aIIOJIHIETCS OTJEIBHO:
char Str1[20]; // OnucaHa cTpoka MakcUMasibHOM ASIMHHBI 19 CMMBONIOB

Strl [0] ="T1";
Strl [1] = 'p';
Strl1 [2] ='v';
Strl [3] = 'M';
Strl [4] ='e’;
Strl [5] = 'p';

Stri [6] = "\O'; // HyneBoi cMMBON 3aHOCKTCS B 3TOM C/lyYae CaMOCTOSITENbHO

OnHaKO MOKHO HMCMOJIb30BATh KOHCTPYKIIMIO MHUIIMATU3AIUN CTPOKHU, UCIIOIBb30BAHHYIO
HuKe. OTMETUM, YTO HYJIEBOM CUMBOJI MPU TaKOW MHUIMAIU3ALUMA 3aHOCUTCS aBTOMATUYECKH,
HY>KHO CJICAUTH 3aTe€M, YTOOBI IJIMHHA CTPOKH MHUITMATIN3AIMK HE MPEBHIIIAIa pa3Mep CUMBOJIb-

HOI'0O MacCHBA:
char Str2[20] = "MNpwumep cTpokn RTL!!";
char Str2[20] = {'",'p "\’ ",'m ",'e ','p ','V'}; // MOXHO M Tak Ans KaXaoro sgeMeHTa — 1
cuMBON

Korna ucxonHelil pa3Mep MaccuBa HE TaK CYIECTBEHEH, TO MOXKHO HE YKa3blBaThb IIEPBO-
HayaJbHBIM MaKCHMaJbHBIA pa3Mep B KBaJpaTHbIX CKOOKax. B 3ToMm ciiydae pa3smep maccuBa
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OyJIeT BBIYUCIICH aBTOMATHUYECKU C YI€TOM HYJIEBOTO CHMBOJIA. B 3TOM ciyyae MOKHO 3amucaTh
TaK:
char Str3[] = "Mpumep CTPOKM C  pa3MepoM B AJIMHHY  CTPOKM
nHnumanusaumn!";//MoacunTaite camm (56)

J11s1 3an0JTHEHUST CTPOKH MOYKHO HUCTIOB30BaTh OMOIMOTEYHYIO (PYHKITHIO StrCPY, KoTOpas
BXOIHT B coctaB Oubmuorexku RTL. s 3TOro Hy>KHO MOJKIIOYHUTH 3ar0JIOBOYHBIN (aiin 3Toi
OMOIMOTEKHU:

#include <string.h>

char Str4[30];
strcpy(Str4, "Crtpoka 3aHocvmMas B nporpamme!™);

B nanHoM ciydae HyJeBOW CUMBOJI B KOHIIE TEKCTa CTPOKH Takke Oy/1eT 3aHeCEeH aBToMa-
tudyecku. CymMmmapHas JUIMHHA CTPOKHU, BMECTE C HYJIEBBIM CUMBOJIOM, HE JIOJI’KHA IPEBBIIIATH pa3-
Mep CHUMBOJILHOTO MaccuBa. J{JIsl HaJleKHOr0 KOMUPOBaHUS B OMOIMOTEKH €CTh U JApYrue QyHK-
uuu: strcpy_s u strncpy.

5.3. OcHOBHbBIE ONEePALIMHU CO CTPOKAMH

B mpunmune co cTpokaMu MOKHO paboTaTh KaKk ¢ MacCUBOM CHMBOJIOB. OJJHAKO B 3TOM
clTydae mporpaMMHpOBaHue OyIeT oueHb TpyaoeMkuM (Harmpumep, KomupoBaHue MOKHO C/CNIaTh
B 1uKe!). yHKIMU KOMUPOBAHMS MBI YK€ paccMoTpenu (Strepy, strcpy_s u strncpy), ogHako B
oubnmmoreke crpok (String.h), mommepkuBaeTCsT MHOTO APYrUX BO3MOKHOCTEH. OueHb BaXKeH
KOHTPOJIb Pa3MEPHOCTH CTPOKH MPU PA3TUYHBIX OMEPAIHIX CO CTPOKAMH, TaK KaK, TPAJAUIIMOHHO,
9T OLIMOKHU MPUBOJAT K 3aTHPAHUSIM B ONEPATUBHOMN MaMATH MIPOrPaMMBI, a, CIIEJOBATEIbHO, K
HENpeJCKa3yeMbIM pe3ysibTaTaM M HOBbIM ommOkaMm. HaillT Takue OmMOKM 4Ype3BBIYAHO
TpynHO. bubnmroreunsie PyHKIIMU BKIOYAIOT KOHTPOJIb U MTO3BOJISIOT M30€KaTh OIIMOOK 3aTHUpa-
Hus. Hanpumep, GyHKIMS KOMUPOBAHUS CTPOK MOXKET OBITh BBITIOJIHEHA TaK:

#include <string.h>

char Str5[30];
strncpy(Str5, Str4 |, 29); // Konuposatbcsa 6onee 29 cumBonoB He 6yaeT!
[IpenycmMoTpeHa BO3MOXKHOCTh JWHAMUYECKOTO oOmpeseNeHns (aKTUYeCKOW JIMHHBI
CTpOKH. DTO pacnpoctpaneHHas Gyukius Strlen. [Ins onpenencHus pazmepa MacCuBa UCIONb-
3yeTcs Apyras BO3MOXHOCTH (Sizeof), Ho 4ncio 271eMeHTOB B 3TOM Cilydae OmpeaessieTcs ¢ yue-
TOM TUIa maccusa. [Ipumepsr:
char Fam[14] ;
strcpy_s(Fam , "MeTpos");
printf ( "Crpoka Fam = %s umeeT anuHy - %d \n", Fam, strlen (Fam));
strcpy_s(Fam , "CnnpuaoHos");
printf ( "Crpoka Fam = %s umeeT anuHy - %d \n", Fam, strlen (Fam));
printf ( "MakcuMmanbHbli pa3mMep Fam = %s paBeH - %d \n", Fam , sizeof (Fam)/sizeof
(char) );
Pe3ynpTar BEINOTHEHUS 1aHHOTO (PparMeHTa MPOrpaMMBbI CIIEAYIOIINI:

Crpoka Fam = [leTpoB mMeeT AnmuHYy - 6
Crpoka Fam = CnoupunoHoOB mMeeT niumHy - 10
MakxcumanesHeM pasMep Fam = CnmupuponHoB paBeH - 14

[Tocnennuii orepaTop rneyaTy BEIYUCIIAET MAKCUMAJIBHBIN pa3Mep KOHKPETHOIO CHMBOJIb-
Horo maccuBa (Fam) c yueToM HyneBoro cumBoiia ( MaKCMMajibHO BO3MOXKHAs JUIMHHA CTPOKU
pasna 13). lannbie pynkuuu Strlen u makpocsi (1) sizeof (char) MmoxxHO Hcoab30BaTh U B QyHK-
[IUSX KOMTMPOBAHMS CTPOK (CM. BBIIIE) U B PYHKIUAX CIUSHHS CTPOK (strcat u strncat). OyHKIus
strcat BeIIOJHSAET CIMAHUE ABYX CTPOK. PaccmoTpuM npumep.

char Person[30];
char Name1[20] = "Ceprei";
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char Fam1[20] = "bonbluakos";
// KonupoBaHue un cnnsiine 6e3 KOHTPOsist
strcpy(Person,Fam1);
strcat(Person, " "); // HyxHo ans npobena mexay damunven 1 UMeHeM
strcat(Person, Namel);
printf ("®amunua n uma = %s '\n", Person);
Pesynprar nmomyunm Takou:
Bonsmaxoe Cepren !
Ecam npexycmMoTpeTs KOHTPOJIb KOMMMUPOBAHUS U CIIUSHUS CTPOK, TO ITporpamma OyJIeT BbI-
rIseTh Tak (ucmons3zyeM GyHkimio Strlen u makpoc sizeof (char)):
strncpy(Person,Fam1, sizeof (Person)/sizeof (char) - 1);
// Cnepytollee Hy)KHO Ans npobena mexay dhamunmnein n MMeHeM
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 ("®amunus n ums = %s '\n", Person);
Pe3ynbrar OyneTr aHAJIOTMYHBIM, HO B JAHHOM TEKCTE MCKIIIOUAETCS 3aTUPAHHUE OTIePaATHB-
HOM MaMsTH B IpOTpamMMe, a, CIIe0BATENbHO, U OIIUOKU C HUM CBSI3aHHBIE.

5.4. BBoa u BbIBOJ CTPOK

Jl11s BBo/1a BBIBOJIA B s13bIKe CU McTonb3yroTCs crienanbable On0mmoTeku. OcoOeHHOCTAM
BBO/Ia BBIBOJIa OY/IET MOCBSIIECHA OT/IeTbHas JJabopaTopHas paboTa. BBoI JTaHHBIX B CTaHIApPTHOM
CH npenmonaraercs ¢ KIIaBHATYPbI, a BEIBOJI Ha dKpaH JUCIUIes (KOHCOIBHBINA BBO/BBIBO). B03-
MO>KEH BBOJ/BBIBOJ] C (paiiyioBol CUCTEMOMN, HO MBI OyJIeM 3THUMH TE€XHOJOTHSIMH 3aHUMAThCS B
OTJIeTbHON paboTe. 3/1ech K€ MBI OTMETUM, YTO MPETYCMOTPEHO TPU BO3MOXKHOCTHU BBITIOJIHATH
BBOJI/BBIBO/I;

e Bgox/BeiBoa BepxHero ypoBHs (I[lotoku, hopmatupoBanue u Oydepusars);
e Bgoa/BeiBoa cpeanero yposHs (bydepuzamnus, MuarumansHoe GopMaTUPOBAHNUE);
e Bgoa/BeiBoa HmwKHero ypoBHs (Bydepuzanus u pabora ¢ 6aiitamn).

K ¢yHKIMsIM BepXHETro ypoBHS OTHOCSTCS M3BecTHbIE BaM (yHkuuu printf u scanf, koro-
phIe 75 OTIepalvii BBOJIA BHIBOJIA UCIIOJIB3YIOT apaMmeTp hopmatupoBanus “%s”. Kpome storo,
i OpMATUPOBAHUSI MOXKET YKa3bIBaThCsl MaKCMMallbHAs JUTMHHA BBoJA BbhiBojaa “%0.10s” (10
CHMBOJIOB), MUHUMAJIbHASI JUTMHHA BBOJA BbIBOAA “%05S” (5 CHMBOJIOB), COBMECTHOE OTrpaHUYe-
Hue “%5.10s” u BeipaBHKBaHUE BIeBO “%0-5.10s”. [Ipumepsr:

char Str10[ 20 ] = {"MNpwumep"}; // 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);

PesynbTaT paboThl OTIepaTOPOB BHIBOJIA HA SKpaH OyAET CIIC Ty FOIIIHIA:

Crpoka -> 'Illpumep'
Crpoka -> ' IlpumMep'
Crpoka -> 'llpmmep !
Crpoxa -> 'llpumep'
Crpoka -> 'Illpum'

Juns pynkuun scanf taxoke ykaspiBaercs popmar Buaa - “%0S” (0e3 orpaHHueHUs JUIMHHBI
BBOJINMOM CTPOKH ) M C OTPAHUYCHUEM B 33JIaHHOE YHCJIO CUMBOJIOB - “%05S”.

scanf ("%s" , Str10);
printf("Crpoka (scanf) -> '%s' \n", Str10);
scanf ("%b5s" , Str10);
printf("Ctpoka (scanf) -> '%s' \n", Str10);
ITomyuum pesyibrar:
1234567890
Crpoka (scanf) -> '1234567890'
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1234567890
Crpoxa (scanf) -> '12345'
[Ipu npyrom BBOjE (¢ poOesom!) pe3yabTaT OyAeT APYruM, Tak KaK MpooOes orpaHruyH-
BaeT pa3Mep BBOJUMOM CTPOKH:
12345 678909
Crpoka (scanf) -> '12345'
Crpoxa (scanf) -> '67890'
Jlnst BBOJIa ¢ mpoOenaMu U APYTUMHU OCOOEHHOCTSMU JUISl CTPOK MCTOJB3YIOT (QYHKIIUU
gets u puts u apyrue. Bam npenaraercs 3/1eCh MO3HAKOMUTHCS ¢ STUMH (QYHKIIASIMH CaMOCTOSI-
TeTbHO. MBI paCCMOTPUM JaHHBIE (DYHKIIMU TTO3KE.

5.5. MaHuny/asiuus ¢0 CTPOKAMHU U B CTPOKe

st cpaBuenus ctpok B CU ucnoneiyrorcst 6ubianoreunsie pyHkimu: stremp, strncmp,
_strnicmp u apyrue. [Tpumep u py3enbTaThl MPHUBEICHBI HIDKE.
// strcmp , strncmp - cpaBHEHME CTPOK
char Name[14] = " Bacunuit"; // NocMOTpeTb B OTNaAYMKE HyNb-TEPM.
setlocale( LC_ALL, " ); // Hy>xHO nogkntounThb locale.h
/l
if ( strcmp(Name , "Bacunuii") == 0) printf ("CTpoku paBHbl (MAEHTUYHBI)! \n" );
if ( strcemp(Name , "Anekceit") > 0) printf ("Ctpokun He paBHbl (1-9 > 2- ih)! \n" );
if ( stremp(Name , "®enop") < 0) printf ("CTpoku He paBHbl (1-9 < 2- i)! \n" );
// 4MCno cpaBHMBAEMbIX Aa@HHbIX - 5
if ( strncmp(Name , "Bacununca" , 5 ) == 0) printf ("Crpoku paBHbl (MaeHTU4YHbI)! \n" );
// HET orpaHnyeHus
if ( strcmp(Name , "Bacunuca" ) == 0)
printf ("CTpoku paBHbl (MaeHTUYHBI)! \n" );
else
printf ("Ctpoku He paBHbl ! \n" );
// _strnicmp — cpaBHeHMe 6e3 ydeTa perucrTpa
if ( _strnicmp("Name" , "NAME" , 3 ) == 0) printf ("Crpoku paBHbI (_strnicmp - ngeHTn4Hsl)! \n"
)i
Pesynbrar nmosmyyuM Takom:
CTpoxM paBHHE (MOEHTWUYHE) !
Crpokmu He paBHH (l-s1 > 2-
Crpokmu He paBHH (l-:1 < 2-
CTpoxM paBHH (MOEHTHUYHE) !
Crpokmu He paBHH !
Crpoxmu paeHe (_strnicmp - mpeHTHMuHE) !

=S¢

~ ~

Jnst moucKa MmepBOro M MOCIEIHETO BXOXKACHUS CHMBOJIA B CTPOKE MCTIOIB3YIOTCS (DYHK-
uuu: strchr u strrchr. [IpuMep ux npuMeHeHus 1aH HUXKE.
// strrchr - nepBoe BxoxzaeHue "n" B cnose Bacunui
printf ("Crpoka ncxogHasa = %s Yactb ¢ HanpaeHHbiM \"m\" = %s \n" , Name ,
strchr(Name , 'n'") );
// strrchr - nocnegHee BxoXkaeHue "u" B crnose Bacunui
printf ("Ctpoka ucxogHas = %s Yactb ¢ HangeHHbiM \"n\"
strrchr(Name , 'n") );
Pesynbrar nmomyyum Takom:
CTpoka mcxomHass = Bacunmumi YacTe C HaMOgeHHHM "u'" = uami
CTpoka mcxopHass = Bacunmumi YacTe C HaMOgeHHEM '"u" = un

%s \n" , Name ,

KonTponb cTpoku Ha copepkaHHs MOJAMHOKECTBA CUMBOJIOB MPOU3BOAUTHCA (HYHKITUEH
strspn.
// strspn
char string1[] = "cabbage";
int result;
result = strspn( string1, "abc" );
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printf( "Pa3Mep noacTpoku '%s', B KOTOpOW TOMbKO CUMBOSILI: @, b, or ¢ "
= %d 6ant\n", stringl, result );
Pe3ynbpTat nmomyunm Takou:
PasmMep nogmcTpoku 'cabbage', B xoTOpoi TOJNIBKO CMMBOJE: a, b, or ¢ = 5 6anr

n

5.6. IIpeodpa3zoBanne K HUKHEMY HJIH BEPXHEMY PerucTpy

Jlnst mpeoOpa3oBaHuUs CTPOKH K HIDKHEMY U BEPXHEMY PETUCTPY (CTPOUYHBIC U TTPOTIHCHBIC
OykBbI) IpuMeHsIOT QyHKIwH Striwr u strupr, cootBeTcTBEHHO.
// NPEOBPA30OBAHUE K HMXKHEMY U BEPXHEMY PETUCTPY
char string5[10] = ;
strcpy( string5 , "Sample");
printf( " %s\n", _strupr ( string5 ) );
setlocale( LC_ALL, "");
strepy( string5 , "Mpumep!™); // pycckmne He npeobpaset 6e3 setlocale( LC_ALL, ")
printf( " %s\n", strupr ( string5 ) );
printf( " %s\n", strlwr ( string5 ) );
PesynbTar noayunm Takou:
SAMPLE
[IPYMEP'!
npumMep!

5.7. lydiupoBaHue JTUHAMHYECKUX CTPOK

s nyOonupoBaHus CTPOKHU C BBIACICHUEM MaMsITH NPUMEHSIOT QyHKiuio strdup (wmum
_strdup). Tlocne ee wucmonb3oBaHus €€ ocBOOOKIarT (yHkiumeit free. OrmMeTnM 4tO 3Ta
onepauus OTINYAeTCs OT ONEPALlMU KOITMPOBAHUS yKA3aTEIIEH.

char buffer[] = "31o TekcT 6ydepHoit ctpoku!";
char *newstring;
printf( "McxoaHas ctpoka 1: %s\n", buffer );
newstring = strdup( buffer ); // LybnvupoBaHue CTPOKM AMHAMUYECKM BblAENSETCS NaMsiTb
newstring[2] = "*'; // M3aMeHeHuMe 3-ro cMMBONa B CTPOKE
printf( "Konusa ctpokn:  %s\n", newstring );
printf( "McxopHas cTtpoka 2: %s\n", buffer );
free( newstring ); // ameHeHne ucsoboxaeHne namsatn nog aybnb CTpoky
Pe3ynbrar mosyyuM Takom:

Hcxopuass cTpoka 1l: 3To TekcT 6BybepHOi crpokmn!

Kommst cTpOKM: 3r* wekcT 6BydepHOM cTpOoKM!

HcxopmHass cTpoka 2: 3To TekcT BybepHom crpoxm!!

5.8. BblejieHHe NOJCTPOK HA MHOKeCTBE pa3jejuTeeii

Y 106HO0# BO3MOXKHOCTBIO pa30MEHUsI CTPOKH Ha YacTH SBJISIETCS MPUMEHEHUS (PYHKIIUH
strtok. Ha ocHOBe 3aaHHOr0 MHOXECTBA pasaenuTesiei (y Hac B mpuMepe: mpooert, 3amsiTas, Ta-
OyJIsILIMsl ¥ KOHEI[ CTPOKH) TIOCJIEZI0BATENILHO B IMKJIE BBACTSIOTCS MOJCTPOKH. Takue neiicTBus,
COOTBETCTBYIOT IPaMMaTHYECKOMY pa300py CTPOKM M 4acTO HA3bIBAIOTCS Map3uHroM (parse). B
HpHUMepe MOACTPOKH BEIBOAATCA Ha DKPaH.

/// BbIQENEHWE NMOACTPOK HA MHOXECTBE PA3JE/MTEJIEN

char strText4[] = "Crpoka\tans ,,pasmeneHnss Ha tokens\n no MHOXECTBY
pasgenuTtenen\n";
char seps[] =", \t\n"; // Oonyctumbie pa3genuTenu

char *token;
printf( "VicxogHas ctpoka:%s\n", strText4 ); // Pazpenuteny He BUAHLI
printf( "Moactpokn (tokens):\n" );
// TlonyyeHvie nepBo NOACTPOKMU:
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token = strtok(strText4, seps ); //
// MOXHO B35Tb M PyHKUMIO striok_s
while( token = NULL ) // npoBepka Hann4unsi HOBbIX MOACTPOK
{
// BbiBOA
printf( " %s\n", token );
// HoBbist noacTpoka :
token = strtok( NULL , seps ); //

by

/1

Pesynbrar nmosmy4uM Takom:
Hcxopuass crpoka:Crpoka mns , ,paszmeneHuss Ha tokens
IO MHOXECTBY palBfennTenein
Nopcrpoxn (tokens):

Crpoka

Ois

pasneneHus

Ha

tokens

no

MHOXECTBY

paspenuTenen

5.9. [IpeoOpa3oBaHue JaHHBIX B CTPOKY M 00paTHO

OueHb BaXKHBIC JCUCTBHUS B SI3bIKAX MPOTPAMMHUPOBAHHUS CBS3aHbBI C B3aUMHBIMH IIPeoOpa-
30BaHUSAMH JaHHbBIX. Hampumep, uucio npeoOpasyeTcs B CTPOKY WM Ha000pOT CTpoKa ¢ mudpo-
BBIM TEKCTOM TIpeoOpa3zyeTcs B uuciio. /st Takux npeodbpazoanuit B CU ecth PpyHKITNH, KOTOpHIE
BKJIIOYEHbI B Onbnrotexy Stdlib.h. Huke mokasaHbl mpuMepbl TAKOTO UCIIOIb30BAHUSL.

// NMpeobpa3oBaHne M3 CTPOKWU B YMCIO W YMCEN B CTPOKY

char Buf[15];

int Dec , Sign;

/Il

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

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

printf("3 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 3awwmTon Buf (printf) -> '%s' \n", Buf );

_gevt( -35.5, 12, Buf );
printf("/3 BewecTeeHHoro Buf (_gcvt) -> '%s' \n", Buf );

/!

Pe3ynbrar nomyyum Takom:

s Crpokm (printf) -> '125' B nmemoe - 125

U3 Crpoxkm (printf) -> '125.5' B BemecTrBeHHOoe - 125.500 mam 1.299551e-
257

Uz penoro (printf) -> '125' =B cTpoky - 125 =B cTpoky(itoa_s) - (null)

s nemoro c saumror Buf (printf) -> '125'

s BemecTBennoro Buf (_gcvt) -> '-35.5'

5.10. CopTupoBKa cpok

COpTHpOBKa MacCHBa CTPOK MacCHBa CTPOK IIO y6BIBaHI/IIO BBIITIOJIHACTCA aHAJIOTMYHO
COPTUPOBKE LEJIOT0 MaCCHBa, TOJbBKO OTHaneTCH(bpaFMBHT'CpaBHeHHﬂﬁH’O6M€Ha,3HeMeHTOB B
MaCCHBC CTPOK. B NpuMepe NpeaArnojaaracTcs, 4To BCC CTPOKU 3aHUMAIOT pasMCHpP HE ooiee 9-tn
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cucMBonoB. [lms oOmeHa wucmonb3yercs cneyuanbHas —(yskums SwapStr, kotopas
NpeBApUTEIHLHO OMUCHIBACTCS.

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

// MaccuB CTPOK MHUUMANM3NpyeTcsl B nporpaMmMe hammnmnsamm
char StrMas[RazmMas][10]={"Cuaopos", "Anetpos", "MBaHoB", ">Kyukos" , "Akynos"};
// neyaTb MaccMBa CTPOK A0 COPTMPOBKM

printf ("o coptupoBku \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 ) // Ansa ybbiBaHus no andasuty
// OBbMeH ecnu ycrnoBme COpTUPOBKN He cobntogaeTcst
SwapStr(&StrMas[i][0] , &StrMas[i +1][0]);

b
// neyaTb MaccMBa CTPOK MOC/E COPTUPOBKU

printf ("Mocne coptmposku \n");

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

1. - Cwugopos
2. - AmneTpoB
3. - MWeBaHOoB
4. - XyuxosB
5. - Axynos
llocne cCOpPTHPOBKU
l. - Axkynos
2. - Anerpos
3. - Xyukos
4. - VBaHOB
5. - Cwugopos

5.11. lInnamuyeckue CTPOKHU

YacTo BCe mepeMEHHbIE U MACCHUBBI PACIIOIAraloTCs B ONEPATUBHOM MaMATH 3apaHee, 10
HavaJja BBIIIOJIHEHUS ITPOrpaMMbl. Bce paccMOTpeHHbIE paHee NPUMEPBI BKIIOYAIIA TaKUE Mepe-
MEHHBIE U MacCUBBI. Pa3mep BBIJIEJICHHOM MaMsITH TI0JI MACCHB/CTPOKY, TO €CTh €r0 Pa3MEPHOCTh
B OTOM Cllydyae U3MEHUTh B MPOTrpaMMe CTaHAAPTHBIM CIOCOO0OM Hemnb3s. [loaToMy mpuxoauTcs
3apaHee pacCUUTHIBATh MAKCUMAJIbHO BO3MOXKHYIO pPa3MEPHOCTh MACCUBA, KOTOpas MpUEMIIEMa
JUISL BCEX CIy4aeB. DTO MPHUBOJUT K MEPEPACX0ly MaMITH JUIsl OTACNBbHBIX ciaydaeB. g 3KOHO-
MUU TIAMSITU U JJI TOCTPOEHUs 00JIe€ YHUBEPCATBHBIX MPOrPaMM UCIIOJIB3YIOT IMHAMUYECKHU BBI-
JIETIEMYIO IaMATh [10JI MACCUBBI, CTPOKH U IIEpEMEHHbIE. Takue JaHHbIe Ha3bIBAKOTCS AMHAMUYE-
CKMMHU. BaXXHOCTh TMHAMUYECKOTO BBIJEIEHUS TaMSTH U1 CTPOK TPYIHO IEPEOIEHUTD. TaK Kak,
HampuMep, IS 3alUCH B HOBYIO CTPOKY TEKCTa MPEBOCXOJSIIET0 00beMa, HYXKHO BBIICIUTH
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HOBBIN O0bini 00beM OI1. DTO BhIIETICHIE BBITIOTHIETCS Yepe3 MPeIBaApUTEIIHLHOE OCBOOOXK IE-
HUE cTaporo (pparMeHTa AMHAMUYECKOM MaMSsTH.

J1J1s1 CTPOK MMSI CUMBOJIBHOT'O MacCHBa pacCMaTPUBAETCSI CHCTEMOM KaK yKaszareb Ha char
(char *). 310 Mo3BOJISET €ro UCIONIB30BaTh OTACIBHO B (DYHKIMAX U OTMEPALUIX KaK CIICIHalb-
HBII OOBKT (CTPOKA).

B s3pike CU omepaTuBHas MaMsaTh BBIIEISUIACH C MOMOMIBIO CIEHUANBHBIX (YHKIUI
(alloc, calloc, malloc, free u 1.1.). Onu BrirOueHs! B Oubmoreky CH — malloc.h. C nomomisio
crielMaabHbIX onepanuii B zpsrt C++ (new u delete) aHamoruyHO MOXKHO BBIJCISTH MaMATh BO
BpEMsl BBINOJHEHUS MPOrpamMMbl. [[MHAMUYECKHE TTEPEMEHHBIE PACIIONAratoTCsl B ONEPATUBHOM
namsTH B criequalibHON ob6nactu. s pa®oThl ¢ TaKUMHU JaHHBIMH HCIIOJIB3YIOT yKazaTeiau U

CCBIJIKH. HpI/IMepBI BBIACIICHUA HHH&MHHGCKOﬁ maMsaTH OJ1s yKa3aTeneﬁ U MAaCCUBOB BTPOK HOHBI
HWXKE.:

// OnHamnuyeckas namsitb
char * pStr = (char *) malloc( 10);
strepy( pStr , "OuHamuka!" );
printf ("AnHamnueckasa namsatb - %s \n" , pStr);
// OcBoboXaeHne namMaTu
free (pStr);
pStr = (char *) calloc (15, sizeof(char));
strcpy( pStr , "Hosas namats!" );
printf ("HoBasa namatb - %s \n" , pStr);
free (pStr);
/l
int Razm;
T
// OMHaMU4YeCcKMin MaccmB CTPOK
T
printf ("BBeanTe pasmep maccmBa CTpok: \n" );
scanf ("%d", &Razm);
char * pStrMas =(char *) calloc (Razm , sizeof(char) * 20); // 20 ogHa cTpoka
printf ("\nBBeaute cTpokun MaccuBa [%d]: \n" , Razm );
for (inti =0; i < Razm; i++)
// scanf ("%s", pStrMas + i * 20);
scanf ("%s", &pStrMas[ i * 20]);
// PacneyaTtka
for (inti=0; i < Razm; i++)
//printf ("Ctpokn maccmBa % d - %s\n", i, pStrMas + i * 20);
printf ("Ctpokun MaccmBa % d - %s\n", i, &pStrMas[ i * 20] );

TN
// CnnsiHMe MaccvBa B OTAENbHYIO CTPOKY
int nMasSize = 200;
char * pBigString = (char *) malloc( nMasSize + 2 + Razm ); // lNpob6enbl BOocK. 3HaK
N HyNb
pBigString[0] = "\0';
for (inti=0; i < Razm; i++)
{ strcat( pBigString , &pStrMas[ i * 20]);
strcat( pBigString, " ");
}o
strcat( pBigString , "!I");
printf ("Bonbluasa crtpoka - %s \n" , pBigString);
free (pBigString);

Pesynprar nmomyyum Takom:
BEeguTe pasMep MacCHUMBA CTPOK:
4

BeBeguTe CcTpOKM MaccuBa [4]:
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CryneHTE
MOoTyT
XOopouo
YYMTBCS
Crpokmu MaccumBa 0 - CrymeHTH
Crpoxmu mMaccmumBa 1 - MoryT
CTpoku MaccumBa 2 - XOpoWo
CTpoxmM MaccuMBa 3 - YYUTBCH
Bomnpuwass crpoka - CTYyAEHTH MOT'YT XOPOWO YYMTBCST !

5.12. Buéanorexkn GyHKIUMA ¥ KJIacChl AJ5l CTPOK

B cucTeMax mporpaMMHpPOBaHHUS MPEIyCMaTPUBAETCS MHOTO OMOIMOTEK st (DyHKIIHH
Pa3IMYHOrO Ha3Ha4YeHHs (HampuMmep, Il paboThl CO CTPOKAMH, BBIMIOJIHEHUS BBOJA W BBIBOJIA,
paboThI ¢ MACCUBAMU U T.JI.). DTH OMOIMOTEKH TIOKITIOYAIOTCS C TIOMOIIBIO 3ar0JIOBOYHBIX (haii-
JIOB WJTH TIPOCTPAHCTB ONMMcaHuii (pocTpancTB nMeH B C++ - namespace). Kpome 3arojoBOYHBIX
(baiiIoB IS UCIIONIE30BAHMS OMOIHOTEK MOIKITIOYAIOTCS CIIEIHATBHBIE MOTYJIH (MHOT/1a OHH O~
KJIFOYalOTCSl aBTOMAaTHYECKH), copepskariue onucanus Gyukmuii ( *.1ib wiu *.dll). [Tpumep mox-
KJITIFOUEHUs] OMOIMOTEK BBOJA/BBIBO/IA M OMOIHMOTEK 11l pabOTHl C MAaTEMAaTHUYECKUMH U CHCTEM-
HBIMH (pYHKIUSIMH:

#include <math.h>  // Martematnyeckas 6ubnmoreka dyHKLWiA
#include <process.h> // CucremHas 6ubnuotexa dyHKLMIA

#include <string.h>  // 6ubnuoteka dyHkumit Ans paboTbl CO CTPOKaMM
#include <stdlib.h>  // CranpapTHas 6vbnunoTeka pasHbix dyHKLMIA
#include <locale.h> // 6ubnuoteka nokanusauum nporpamm
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6. PyHKUMM 1 NpoLeaypbl B NporpaMmmax

B Teopernueckoii yactu onucanus 1ab00paTOpHOM pabOTHI BBOJSATCS OCHOBHBIE IMOHATHUS
Y pacCMaTPUBAIOTCS MPUHIIMIIBI U1 pPaOOTHI CO CTPOKaMHM Ha si3blke porpammuposanus CH.

6.1. ®yHKIMHU — OCHOBA MPOIETYPHOT0 MPOrPAMMHPOBAHMSI.

Bo3moxxHO, TepMuH QYHKIMS BBEICHHBIN B S3bIK IporpamMmmupoBanus CH HecKoIbKO co-
OBET ¢ TONKY CTYACHTOB, KOTOPbIE YCUJICHHO U3y4alld M U3Y4YaloT MaTeMaTuky. B mporpamMmmupo-
BaHWU MO QYHKIIUECH MOHMMACTCS OTACIBHO 3alMCAHHBIA (ParMEeHT TEKCTa MPOrPAMMEI, KOTO-
pBIi MOXHO BBI3BIBAaTH MHOTOKPATHO, 3a/1aBasi pa3Hble mapamerpbl. Kpome Toro, /st Kaxmou
(GyHKIMH, B 3aBUCUMOCTH OT €€ Ha3HAUYCHUSI MBI MOKEM NIPUCBOUTH €l MMs (WJIM Ha3BaHUE), CO-
OTBETCTBYIOIIEE e¢ HasHaueHuo. Hanmpumep: PrintArray (neuats Mmaccusa) win SOrtArray (cop-
THUPOBKA MAacCHBAa), YTO BO-TIEPBBIX JICTYe 3aIIOMHHACTCS, @ BO-BTOPHIX, JeIacT IporpaMmy OoJiee
HaAAHOW U unTaeMoil (0003pumoit). TTocmeiHUI aCIeKT OTHOCHTCS K TMOHATHSIM a0CTPaKIIUK
neiictBuil (QyHKIMA WK TPOIeayp). DTO MO3BOJSET, B CBOIO OUYepelb, abCTparupoBarbes (OT-
BJICKAThCSl — HE YUUTHIBATh) OT JeTajeil BHYTPEHHETO YCTPOCTBAa (PYHKIIHUH.

AOGcTpakiys GyHKUIMH WK IPOLeTyp ABISETCS OCHOBOM KOHIENIIUY TPOrpaMMHUPOBAHUS,
KOTOpasi Ha3bIBaeTCs TaKyKe KOHIENIUEN POLEAYPHO — OPUEHTHPOBAHHOTO IIPOIPaMMUPOBAHUS
(ITOIT). Uctopuyecku crnoxunoch Tak, 4ro [1OI1 Obla panee pa3paboTaHa U B HEKOTOPOH cTe-
MEHU TOBTOpsUIa pabOTy BBIYMCIUTENS — KOMIIbIOTEpA, OCHOBAHHOTO Ha MOJENM MaliuHbl
Trropunra. Otmetum TaKke, yto koHuenuuto [1OI1 nHOrna Ha3bpIBalOT CTPYKTYPHBIM MOAXO0A0M
K TPOrpaMMHUPOBAHUIO, UTO, 110 CYTH, HE COBCEM BepHO. B manHoi 1abopatopHOit paboTe MBI pac-
CMOTpPHUM BOIIPOCHI, CBA3aHHBIE C: ONIMCAHUEM M UCII0JIb30BaHUEM (DYHKIIHH, Tepejauell B HUX Ma-
paMeTpoB, BbI30BOM (YHKIMI M MHOTHE APYTHUE acHeKThbl, HEMOCPEICTBEHHO CBSI3aHHBIE C UC-
NO0JIb30BaHUEM (DYHKIIHUI.

B koHueniuu npoueaypHo OpUEHTUPOBAHHOTO MPOTPAMMHMPOBAHUS TJIaBHOW KOHCTPYK-
nuel (MoaysieM, CTPOMTENILHBIM OJIOKOM) siBJsieTcsl npouenypa/gynkims. PazpabareiBarorcs u
M3Y4aloTCs CIIOCOOBI MTOCTPOSHUS MPOIEAYP, pa3aeiieHne (IEKOMITO3HIIHS) CIIOKHOM 3a/aud Ha
IOpOILEYpHl, CIOCOOBI CBA3M MPOLEAYp U IMEepeladyd NapaMeTpoB MEXAy HHMH, COBMECTHOTO
(GYHKIIMOHUPOBAHUS MPOLENYp, OTIAJAKH MPOTPaMMHBIX CUCTEM U MHoroe japyroe. Hekoropeie
aneMeHThl KoHuenuuu [1OI1 mb1 paccmotpum B 3101 JIP.

6.2. IlonsiTHe PyHKUIUH

[Tporpamma Ha sI3bIKE MPOTPAMMHUPOBAHMS MOXKET OBITH MPEACTaBICHA YIOPSAI0YSHHOM
COBOKYITHOCTBIO TIOCJICIOBATEILHO PACIIOIOKEHHBIX oriepatopos (Si):
< S1, S2, Ss, Ss..., Si, Si+1, Si+2 ... Sk-2 ,Sk-1, Sk>
B npeapirynmx mabopaTopHbIX padoTax Mbl pAaCCMOTPETH BOIPOCH! IIUKINYECKON U pa3-
BETBIIAIOLICHCS OPraHU3aIlK BBIIIOJHEHHUS POTpaMMbl. J{JIsl 3TOro HCHoJb3yI0TCs ClieUalbHbIe
oIepaTophl NMKJIA U BeTBIeH!Us. OHAKO MX IPUMEHEHHE HE JaeT XOPOLIeH 1 HAarJIIJHOH BOZMOXK-
HOCTH PEIIUTH NPOOIIeMy TOBTOPSIOLIMXCS TOCIIEI0BATEIFHOCTEN ONIEPAaTOPOB, PACTIONIOKEHHBIX
B Pa3HBIX YaCTAX MOCJIEI0BATEIBHOCTH ONIEPATOPOB B porpamme. Huke 3Tv HOBTOPBI TOMEUEHBI
KPaCHBIM:
< S1, S2, S3, S4eey Si, Sitt, Siv2 eee Sk2 ,Ske1, Sk>
OTH TpyNITEl ONEPATOPOB MOTYT OBITH U OOJNBIIMMH, H, KPOME TOTO, BHITTOTHATHCS B pa3-
HBIX YCIIOBHAX C Pa3HBIMU MIEPEMEHHBIMU M UCXOIHBIMU TaHHBIMHU. BO3HUKAET eCTeCTBEHHOE XKe-
JaHue (KCTaTH, KaK B MaTeMaTHKEe HOBOE 00OO3HAYECHHWE) AaTh UM OTJEIBHOE MMS, OJHOKPATHO
pasMecTuTh UX B OTAENBbHOM MecTe ( S¢ = Si+1, Si+2 ) U 00pamaTbcsi K HUM MPU HEOOXOTUMOCTH.
Ecnamn mMeTh crienuanbHBIA OnepaTop BBI30BA, ¢ BO3MOYKHOCTBIO Iepeadd mapamerpoB (Sepi-
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BBI30B QPYHKIMU | - Sg1), TO TOra HAIly IPOTPaMMy MOXKHO HPE/ICTaBHUTh TaK:
< S1, Sepl, Saeeey Siy Sept oo Sept, Sk, eee > <Sgr... >
Pasmep mporpaMMmbl Hpu 3TOM 3HAYUTEIBHO COKpAIAETCs, OHAa CTAHOBUTHCS Oolee
HAarJIsIIHOM, HO CaMO€ TJIaBHOE OTJIaKUBATh TENEPbh HEOOXOIUMO HE BCE MPYIIIbI O1IEpaTOPOB (Si+1,
Si+2) , a TOTBKO OAHY TpymIty (S¢1), KOTOpas Ha3bIBaeTCs PyHKIMei (1 npoueaypoi). B pasueix
sI3bIKaX CYLIECTBYIOT U APYTUe Ha3BaHMs: POLETYPbI, TOANPOrpamMmel, Subroutine, MeTos! 1 T.11.
HasBanus cytu HE MEHseT.

Paz0buenue nmporpamm Ha (GYyHKIUU TPU TPOTPaMMHUPOBAHUU AA€T CIEAYIOIINE MPEUMY-
IIECTBA, KOTOPBIE, OTMETHM, MTOSBUJIMCh HA CTAJIUSAX DBOJIIOIMOHHOTO PA3BUTHS SI3BIKOB MPOTPaM-
MHUPOBAHUS:

o ODyHKIMIO MOXHO BBI3BIBATh M3 Pa3HBIX MECT MPOTPAMMBI, YTO TO3BOJISIET M30e-
aTh TOBTOPHOTO MTPOTpaMMHUPOBAHUSI.

e OpaHy U Ty *e (QYHKIMIO MOKHO MCIIOJIb30BaTh B Pa3HbIX Mporpammax (6udmuo-
TEKH).

e lcnonp3oBanue GyHKIIMM MOBBIIIAIOT YPOBEHb CTPYKTYPUPOBAHHOCTH MPOTPAMMBbI
1 00JIer4aroT e€ MpOoeKTUPOBAHNE.

e Hcnonws3oBanue GyHKINN 00JIeTYaeT YTCHHE U TOHUMAHKE TIPOTPAMMBI, YCKOPSIET
MIOWCK U MCIIPABIICHHE OLINOOK.

CrencTBreM TPOIEAYPHOTO TMOIXOJA SIBISACTCS TMPEANUCAHUE Ha BBIMOJIHEHUS OJHOMN
[JIABHOW TPOrpaMMbl — (DYHKIIMU ¢ Ha3BaHHEM Main. 3ta GyHKUMA ABNAETCA rMaBHOM M Bceraa
onpeaensieT “TOYKy BXoda” B nMporpammy — Mepsbli BbiNosHAEMbI onepaTop (Si1). PyHKUMA
main aBasetca ocoboil, oHa TaKxe MMmeeT TnN, U GopmMasibHble NapameTpbl, HO 06 3TOM peyb
nonaeT Huxe.

6.3. IloHsTHSA, CBA3aHHBIE ¢ PYHKIMAMHU B IPOrPAMMHUPOBAHUH

C ¢yHKIMAME B sI3bIKaX MPOTrPaMMHUPOBAHMS CBSA3aHBI CIIEIYIONINE BaXKHBIE TOHITHSA:
e Omnpenenenne QyHKIMU UM OMHCcaHUe (PYHKIUH (CHHOHHMBI)

[TpotoTun ¢yHKIMH
Tum Bo3Bparta GyHKIUN
dopmanbHbIe apaMeTpbl QyHKIHH
Br130B QyHKIIMN
dakTuyeckue napameTpsl QyHKIUN
Teno gpyHkMH

OTH NOHATHUS MBI TOAPOOHO PACCMOTPUM HMXKE, a 3/1eCh HAYHEM ¢ MpocTeiiero paboTa-
roriero nmpumepa ¢ Gynknueit. [lycts B 0TA€IHOM MOIYJIE TPOSKTa (SeCONd.CPP, B MPOCKTE €CTh
ele OJJMH UCXOIHBIN Moayb - first.cpp), naHo onmcanue QYHKIUH CyMMHUPOBAHUS JIBYX Iepe-
MEHHBIX - SUMMa:

// OnucaHune-onpenenexHme GyHKLUMK
int Summa (int a, int b) // dopmanbHble napameTpbl PyHKUMKM @ 1 b
{
// Teno dyHKunM — BCEro oaMH onepartop return

return (a + b); // Bo3BpallaemMoe 3HayeHne GyHKUMM TUNa int
¥

Omnepatop return B pyHKINHM 3a7a€T Bo3BpamaeMoe GpyHkiue 3HaueHue. B rimaBHo# mmpo-
rpamMmme Main BeIMOJIHEHO (B KCX0AHOM MojyJie - first.cpp) obpariieHue (BbI30B) K 3TOU (DyHKITHH
HEMOCPEICTBEHHO B KayecTBe mapamerpa GyHkiu Printf npu neuatu pesynbrata:

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

// MpotoTvn (yHKUNK
int Summa (int a, int b);
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// ThaBHas yHKUMSA main

int main()

{

// Pyccudukaums npoekTa

system (" chcp 1251 > nul " );

// BbI30B pyHKUMM B napameTpax printf

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

Il
system(" PAUSE");

/I
}

Pe3ynbTat paboThl TaKoM MPOrpaMMBI:
CymMmMa = 25
[ns1 NpOAOIIKEeHMUST HaXMMUTE N0y KIIaBUUIY

6.4. Onucanus u onpeaejeHuss GyHKuMii

TepmuHbl onucanve GyHKIUU U ONpeaesieHne QyHKITUH SBIISIOTCSI CHHOHUMaM#. MBI Oy-
JIEM HCIIOJIb30BaTh 00a 3TuUX TepMuHa. Onucanrue QyHKIUH JaeTcs OJHOKPATHO B KaXAOW Mpo-
rpamMMe | JIOJDKHO OBITh JOCTYITHO (Y€ U3BECTHO — PACIIOI0KEHO BBIILIE MO TEKCTY) MPHU MEPBOM
BbI30BE 3T0H QyHkuuu. [Ipu onucannu GpyHkunu 3agatroTes:
e Haspanue QyHKIIMHU, YHUKATBLHOE UMS B IIPEJIeax BCEil MpOrpaMMBbl.

e Tun Bo3BpaTa PyHKIUH.
e Cnucok GhopMalbHBIX APAMETPOB (PYHKLIUHU
e Teno QyHKIMHU — COCTAaBHOM OmepaTop

Ha3zBanue ¢yHKIINU 5TO YHUKAJIBHOE UMS B IPOTrpaMMe, KOTOPOe OJJTHO3HAYHO ONpeIesieT
JeNCTBYSL, BBINIOJIHSAEMbIE JaHHOH (pyHKIKEeNH. MoryT ObITh XOpolIHe U mIoxue Ha3BaHus. Hampu-
Mep, XOpOILINE Ha3BaAHUS:

PrintArray, FindKey, PoiskMaximum wu ap.

[Tnoxue Ha3BaHUSA (PYHKLHUH:

A13, Funl, Proc2 u 1.a.

CraHgapToM XOpOUIETr0 Ha3BaHHUS SIBJISIFOTCS MIpaBWJla TaKk Ha3blBaeMol “BeHrepckoil Ho-
TalMK’’, OCHOBHOM CMBICII KOTOPBIX SIBJISIETCS 3alMCh HAa3BaHUs TaKUM 00pa3oM, YTO PacKpbIBa-
eTcs CMBICH IepeMeHHOo nin ¢pyHkuuu. bonee noapoOHO 00 3TUX MpaBUiIaX CMOTPUTE B JIUTEpa-
type [10]. ®opmanbHoe onrcaHue GYHKIUH BBITIISAUT TaK:
<Onucanue pyHKumnn> :=[<CneunduKkauyma tTuna sosspata ¢yHKuun>] <HassaHue pyHKUUN>

([<Cnucok ®opmanbHbIXx NnapameTpos>]) {<Teno pyHKUUN>};

Crneundukanus Tuna Bo3BpaTa QyHKIHMH — 3TO JIF00OOH TOMYCTUMBIA THUI B MpOTpamMme:
crangaptaeiii (int, float u T.1. ), cuctemusIit (cucteMHbie cTpykTypbl 1 typedef nepemennsie) u
M0JIb30BaTENbCKUH (TI0JB30BaTeNIbeke CTPYKTYphl B CU u kiacesl B C++). JlomyckaroTcst THIIbI
C YKa3aTeJsIMU M CChIIIKaMU. B OTAEIBHBIX CiTydasiX MOKHO OTKa3aThCs OT 3aJjaHMsI TUIIA BO3BpPATa,
TOTJIa MCIOJb3yeTcs crnenudukarop — Void. B 3Tom ciaydae QyHKIHMIO HEllb3s UCIOJIb30BATh B
BeIpaKeHUsIX. Ecim cnenmgukarop Bo3BpaTa OTCYTCTBYET, TO OApa3yMeBaeTcs BO3Bpar tuma int.

Teno @yHKIMH — 3TO 000 COCTaBHOM OIEpaTop, 3aKJIIOUEHHBIN B (PUTypHBIE CKOOKH.
3aBepIlieHHE BHIMOIHEHUS (DYHKIUH BBIIOIHIETCS IBYMS] BApUaHTAMU:

e [lpu noctmkeHUU TOCIETHEH B Tese (QYHKIMU 3aKpbIBalOLIeH (GUTYpHOH CKOOKH
(1)
e BrmonaHeHUM B IporpaMMe CrenualbHOro oneparopa return.

Omnepatop return Mosxet OBITH 331aH B IBYX BHUJAX:

return; // Korga tvn Bo3eparta viod

return < Bbipa)keHue, TMN KOTOPOro coBNagaeT C TMNOM BO3BpaTa GpyHKUUN>;

Crucok dopManbHBIX HapaMeTpoB (YHKIMU — 3TO MEPEUeHb ONMHUCAHHUN TEPEMEHHBIX CO
CHELMAIbHBIMA UMEHAMHU, KOTOpPbIE MCIHOJB3YIOTCA TOJBKO B 3TOM (pyHKuuu. Paznenurenem
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MEXy ONHCAHUSAMH sBJsieTcs 3arsTtas. MiMena (opManbHBIX mapaMeTpoB JOJDKHBI OBITH YHH-
KaJbHBIMU B TeJle (PYHKLUHU U XOPOILO 10A00paHbl 0 cMbIcay. Yucio (opMasbHBIX TapaMeTpoB
HE OTPaHUYMBACTCS, HO HE JOJDKHO OBITh OOJBIINM, I HarsiiHocTH. [IpuMep onucanus GpyHk-

1y ¢ GOpMaIbHBIMU TTapaMeTpaMu:
int MaxMas (int * iMas , int Razm, int * Max)

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

OyHKIMS MOMCKa MaKCUMAJIbHOTO 3HAYCHHUSI B MAacCHBE, 3aJlaHHOM ykasareneM (iMas),
pasmepHocThio (Razm) , Tum Bo3Bpara int, Bo3BpaiiaeMoe MakCHMalbHOE 3HAYCHHE YKa3aTellb
(Max).

6.5. IlporoTunsl pyHKIMI

Ecmu ¢ynkius gomxkHa OBITH BbI3BaHA B MPOTpaMME OJHOTO MOAYJs (Hampumep, CM.
BeILIE first.cpp), a ee onucanue JaHoO a APYroM UCXOIHOM MoayJie (cM. Second.Ccpp), He0OX0 MO
3a/1aTh IPOTOTHN (PYHKITMU — KpaTKOE OMMCAaHUE 3arojioBKa (pyHkIuu 0e3 ee Tena. Jlaxke mpu onu-
caHu¥ (PYHKIIMH B OJHOM UCXOJHOM MOJyJIe TpeOyeTcs MPOTOTHIL, €CIIA BHI30B (DYHKITUU TIIAHHU-
pyeTcs 10 ee onucaHus (OHO MOXKET PacIojaraTbCsi HUKE B HCXOAHOM Moxyiie). [IpoTorum mos-
BOJISIET MIPOKOHTPOIUPOBATH MPABMIILHOCT 3aJaHHSI TTApAMETPOB MPH BbI30oBe GyHKIMH. [IpoTo-
THUII 33J]a€TCS TaK:
<MNpoTtotun PpyHKuun> :=[<CneuymnduKkauma Tmna sosspata PpyHKuun>] <HassaHune PpyHKUUN>

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

Teno npu 3aganuu nNpoToTUIa GYHKIIUA OTCYTCTBYET, BMECTO CIHCKA IMapaMeTPOB 3a/1a-
€TCsl CITUCOK TUIIOB, B KOTOPBIX MO’KHO YCJIOBHO yKa3aTh JIt0ObIe MeHa (OHH MHOT/1a Ha3bIBAIOTCS
Teramu). OTH UMEHa SBJISTFOTCSI CBOETO POJIa MOACKAa3KaMU U He 00513aTeIbHO JI0DKHBI COBITAIATh
¢ UMeHaMu (DOpMaITEHBIX TAPAMETPOB, 33]]aBaeMbIX B oncanuu GpyHkuuu. [IporoTuns! pyHKINHU,
MIPUBEJICHHOM BBIIIE, MOTYT OBITh 3aJI1aHBI TaK (BCE BapHUAHTHI MPABHIIBHBIC):

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); // BapuaHTt 4, (10) 2-/ napameTp

Mo-yMOMYaHUIO

OtMeTuM Ha OyJyIiee, YTO IPOTOTHI ONPEACIISIET TaK Ha3bIBAEMYIO CUTHATYPY ONTMCAHUS
dbynkun. Ecnu curHatypbl QyHKIMNA pa3NTudHbl, HATPUMEP, OTINYAETCS YUCIIO MapaMeTPoB (MWITH
ux TUmsl), T0 pyHkuu B CU++ MoryT uMeTh 0MHaKOBBIC UMEHA. Takasi TEXHOJIOTHS MPOTpaM-

MHPOBAHUS HA3bIBACTCA neperpye»xoﬁ (I)yHKI_II/Iﬁ

6.6. BbI30BbI QyHKIMIT 1 BO3BPAT 3HAYEHMIT (PyHKIMHI

Bb130B (yHKIMM 3TO Nepeaya yIpaBiIeHUs C BO3BPATOM B TEJO 33JaHHON (QyHKUUEH U
HACTPOIKOI Ha Te mapaMeTphl, KOTOPbIE YKa3aHbl IPU 3TOM BbI30BE. DTH NapaMeTphl TAK)KE Ha3bl-
BaloTCs (paKTHUECKUMU. B kauecTBe mapaMeTpoB , B 3aBUCMOCTH OT X TUIIA, MOTYT OBITh 3a/JaHbI
BbIpakeHus. Eciu B QyHKIMK mapaMeTp MOXKET ObITh U3MEHEH, TO OH JIOJKEH 3a/1aBaThCs yKaza-
TesieM. B aToM cityuae 3Hau€HHEM BBIPa)KEHUS TOXKE JI0JKEH OBITh YKa3aTellb.

@®opManbHO BbI30B (PYHKIIMA MOKHO 3aIIUCaTh TaK:
<BbI30B pyHKUUN> <HazBaHMe pyHKLUUN> ([<CNUCOK BbipaxKeHWt ANA KaXKA0ro TMNa napamer-

poB GyHKUUKN>]);
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Wnu (4ucto TepMUHOIOTUYECKH ) MOXKHO 3aITUCaTh TaK:
<Bbi3oB pyHKUMN> <HasBaHue PpyHKUUN> ([<Cnucok pakTuuecknx napamertpos>]);

[Tpumep BrI30Ba QyHKIHE SUMMA:

int Sum;

inta=5,b=>5;

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

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

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

Sum = Summa(Summa(a,b) ,Summa(2,4)); // Bbi30B C BbI30BOM (hyHKLMMU
[Tpumep Be130Ba pynkmu MaxMas:

// OnucaHne MaccMBoB

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

intiMas1[] =41,2,3,1,1,1,1,1}; //0 -7

int MaxM, ¢;

// Bbi3oB OyHKUMM ANS1 MacCMBOB

¢ = MaxMas (iMas , sizeof(iMas)/sizeof(int) ,&MaxM);

printf ("Makcumym B Maccme iMas = %d \n", ¢ );

¢ = MaxMas (iMas1 , sizeof(iMas1)/sizeof(int) ,&MaxM);

printf ("Makcumym B Maccnee = %d \n", ¢ );
/l
[Tepenava napameTpoB B CH B (hyHKIHMIO BBITIOIHSETCS 110 3HAYCHUIO, a 3TO O3HAYAET, YTO

B SIBHOM BH/IC U3MEHUThH HapameTp B GyHKIMHU Henb3s. Hampumep, mocie Bbi3oBa GyHKuu (U3
HCXOIHOTO MOIYJIs IpoekTa - second.cpp):

// MonblTka BO3BpaTa CyMMbl Yepe3 napaMeTp sum

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

{

sum = (a + b);
return sum; // Bo3BpaLLaemMoe 3Ha4YeHne QyHKLmK

¥
B riaBHoii mporpamme (first.cpp):
int Summz2 (int a, int b, int sum);

/!

int SUM = 10;

Sum = Summa2(2, 3, SUM); // Bbi30B C KOHCTaHTaMn
// 3Hauenne SUM = 10 ,aSum =5;

Jlnst oGecniedeHrst MpaBUILHOTO BO3BpaTa Yepe3 mapaMeTp B (PYHKIMIO HY>KHO TIEpeaTh
ykaszatens (13 second.cpp):
int Summa3 (inta, int b, int * psum) // MNMapameTp ykazaTenb

{
*psum = (a + b);
return *psum; // Bo3BpallaemMoe 3HaveHne QyHKLnn
b
/l

B rnasnoii nporpamme (first.cpp):
int Summa3 (int a, int b, int * psum);

/...
Sum= Summ3 (2, 3, &SUM); // Bbi30B C ykazaTenem
// Sum=5u SUM = 5
B nomnonHenue K AByM pacCMOTPEHHBIM BapUaHTOM BO3BpaTa 3HauYeHUN U3 QyHKIH ( de-
pe3 TiN QYHKIMU U Yepe3 yKazarenb), IPUHIUINATHHO, MOKHO BO3BPATUTh 3HAYCHHUE U Yepe3
robanpHy0 TepeMeHHyro (y Hac mepemeHHas GSumM), XOTs 3TOT CTHIIb MPOTPAMMHUPOBAHUS
OYCHb IUIOXOH, C TMO3WIMH HANEKHOCTH Nporpammbl. Bce paBHO mokaxkem npumep (u3
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second.cpp):

// Bo3BpaT CyMMbl Yepe3 rnobasnbHblii napameTp GSum

extern int GSum;

int Summ2 (int a, int b, int sum)

{
sum = (a + b);
GSum = sum; // BO3BpallaeMoe 3HauyeHne Yepes rnobanbHyto NepeMEHHYO
return sum; // Bo3BpallaeMoe 3HaveHne GyHKLMM

e
B rnasuoii nporpamme (first.cpp):

int Summ?2 (int a, int b, int sum);
int GSum;

Sum = Summa2(2, 3, SUM); // Bbl30B C KOHCTaHTaMu
// 3Hauenne SUM =10, aSum =5 GSum =5

6.7. IlepeMeHHbIe B QPYHKIMAX

B npenenax cocraBHoro onepatopa (“rena GyHKUMU’) JOCTYIIHBI JUI ONepalyid, BHIION-
HSIEMBIX BHYTPU (QYHKIUH CIEAYIOLIUE TaHHBIE:
e dopmanbHbIe TapaMeTpsl, IIepeiaBaeMble IIPU BbI30BE (QYHKLUU.
e JlokanbHbIE IEPEMEHHbIE, ONTMCAHHBIE B TeJE (PYHKIIUH.
e KOHCTaHTBI pa3HOTO THIA.
[ ]

['moGasibHBIC MTapaMeTphl TaHHOTO MCXOJAHOTO MOy (Tae onmucaHa (QYyHKIHSA) U
TeX, KOTOpPBIE MOJYYESHBI C MOMOIIBIO cnenudukaropa extern.
N3 onHoM pyHKIIMU MOTYT OBITH BBI3BaHBI APyrue (YHKIMHA U T.J., YTO MO3BOJISET CIIPO-
EKTUPOBATH CIOXKHYIO HEPAPXUICCKYIO CHUCTEMY (DYHKITHIA.
B ¢yHKIIMU MOTYT OBITH 3a/1aHBI Takue (pOpMaIbHBIC TAPAMETPHI, KOTOPHIC HE MOTYT
OBITH B HEll I3MEHEHBI. JIs1 ATOr0 Ucnonb3yeTcs crenudukarop Const mis GopmansHOTO Mapa-
MeTpa.
// TlonbITKa N3MEHEHMS1 KOHCTAHTHOMO napameTpa “a” - const
int SummoO (constinta, int b, int * sum)

{a = 5; // HA JAHHOM ONEPATOPE KOMMUNATOP BblJAET OLLUMBKY!!!
sum = (a + b);
return *sum;
e
dopMaNbHBIN MapamMeTp “a” He MOXKET ObITh M3MEHEH B QyHKIMH. Monudukarop COnst
MO3KET OBbITh UCIIOJIb30BAH JJIsl XapaKTEPUCTUKH Beel GYHKIIUH, TO O3HAYAET, YTO JaHHAS (yHK-
YIS HE TTOXOKET U3MEHSTH JIaHHBIE 00BEKTa, HO 00 3TOM BBI OOJIBINIE Y3HACTE B IPYTOM Kypce.

6.8. IlapameTp MaccuB B (PyHKIINHU

MaccuB MOXeT ObITh NepesiaH B (PyHKIUIO CIEAYIOIIUMHU CIIOCOOaMHU:
e @DUKCUPOBAHHOE YUCIIO DJIEMEHTOB B MaCCUBE
e UYepes ykazaTellb HA MacCHUB U €ro pasmep
e 3ajaHue HyJIEBOIO 2JIEMEHTA B KOHIIE MAacCHBa (OrpaHUYEHHOE IIPUMEHEHUE)

B HeKkoTOpBIX CiTydasx pasMep MacCHBa MOXKET ObITh (PMKCUPOBAHHBIM, TOTJa MOYKHO BOC-
I0JI30BATHCS ONUMCAHUAMU U BBI30BAMMU, IIPEICTABICHHBIMU HUXKE:!

// 3apaHee MKCUMPOBAHO YMC/O 3/IEMEHTOB B Maccuee - 5
int Summ51 (int mas[5] , int * psum)
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{
intsum =0 ;
for(inti=0;i<5;i++)
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3BpaLlaemMoe 3HadeHne hyHKLmn

o

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

MoKHO B IpeIbIAYIIEeM Cllydae HCIoJIb30BaTh I pa3mMepa maccusa u #define mepemen-
HbI€ (IepeMEHHBIE dTana KOMITUIISIUN).
[Ipu mepemaue pa3mepa mMaccuBa B KayeCTBE MapaMETPOB OMUCAHHE (PYHKIIMH MOXKET
VMMETh CIAEAYIOIIMMI BU:
// Yepes ykasaTenb Ha MaccuB U ero pasmep (Razm - copMasbHbIii mapaMeTp)
int Summb5 (int * mas ,int Razm , int * psum)
{
// Teno yHKummn
intsum =0 ;
for (inti=0;i<Razm ;i++)
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3BpallaemMoe 3HayeHne QyHKLnn

ot

B ocHoBHO# iporpamme, pazMep MaccuBa BBIYUCIISCTCS JUMHAMUYECKH (TIOAUYEPKHYTO):
int iMas[5] = {1,2,3,4,5};//0-4
printf ("Cymma B Maccue iMas = %d \n" , Summb5 ( iMas, sizeof(iMas)/sizeof(int)
,&Sum) );

Ecnu He npeanoaraercs B MaCCUBE XPaHUTh HYJIEBBIE 3JIEMEHTHI, TO B KOHIIE, MACCUBA B
Ka4yeCcTBE OrPaHUYMTENsI pa3Mepa, MOKHO IIOMECTUTh HYJIb U OPraHU30BaTh IIUKJI 00pabOTKH 10
nepBoro HyJs. Ponb Hyns MoxeT urpath U “-1”. @yHKUMS UMEET BUJ MPEACTABICHHBIN HIKE,
OTMETHUM, YTO B 3TOM CIIy4ae pa3Mep He IepeaacTcs.

// HyneBoWi anemMeHT - KOHeL|, MaccuBa
long Summé (int * iMas, long * sum)
{

inti=0;

while (iMas[i] !'= 0)

{

*sum = *sum + iMas[i];

i++;

g

return *sum;

}

B ocHoBHOI1 iporpamMme 1j1st paboOThI alTOPUTMA JOJIKHO OBITH:
int iMas[] ={1,2,3,4,5,0};//0-4
long SumLong = 0;
printf ("Cymma B MaccmBe iMas = %d \n" , Summ6( iMas, &SumLong) );

[lepenaya pazMepHOCTH MOXKET OBbITh BBIIIOJIHEHA Yepe3 TI100albHYI0 IEPEMEHHYI0, TIepe-
MCHHYIO 3Talla KOMITUJIAIUH. HGOGXOILI/IMO HUMCTb BBUY YTO B Cu rpaHrlbl THACKCOB HC KOH-
TposupyroTcs. Ecmu MaccuB MMeeT HECKOJIBKO U3MEpPEHUH (HarmpuMep, TBYMEPHBIM MacCUB), TO
pa3Mep KaKJ0T0 U3MEPEHUS MEePEaaeTCsl OTAEIbHO.
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6.9. Pazmenienue pyHKIui

Onucanue QyHKIMU KOHKPETHOTO MPOEKTa MOTYT OBITh pa3MEIICHBI B CIEIYIOIIUX CO-
CTaBJIAIOLIMX MHOTOMOJYJIbHOM NPOrpaMMBbl:

e B 3TOM e mporpaMMHOM MOJyJIE B ero Havaje (0 main), B 3ToM ciiydae mpoTo-
TUna QyHKIMH 3a/1aBaTh HE HAJIO.

¢ B 3TOM %€ mporpaMMHOM MOJyJI€ B €ro KOHIe (1ociie Main), B 3TOM ciiydae mpo-
TOTUN (PYHKLUH 3a/1aBaTh 00s13aTEIBHO.

e B 1pyroMm HCXOAHOM MOJyJ€, MPOTOTHUI J0JKEH OBITh 3aJaH 00s13aTeIbHO B MO0
Hayaje TJIaBHOTO MOAYJA WIM JUOO B MOIKIIOYAEMOM K HEMY 3aroloBOYHOM
daiine.

e B noaxioyaeMoM 3aroJIoBOYHOM (aiisie, MpoTOTUIA B 3TOM CIIydae 3a/1aBaTh HeE
HYKHO.

[Tpu HEBHUMATETHLHOM OIMCAHUHM BO3MOXHO COOOIEHNE KOMITUIIATOPA EpeonpeaeICHHS
umen (multiply defined). KagecTBo mpoekra BO MHOIOM 3aBHCHUT OT TOTO, KaK TPAMOTHO PAaCIIO-
J0XeHbl (YHKIMHU B pa3HbIX MOJYJISX U paclpeesIeHbl JUIsl IPOrpaMMHUPOBAHUS 110 PA3TUYHBIM
pa3paboT4yHKaM, COCTABIIAIOLIMM KOMaHly IPOrpaMMHUCTOB JAHHOTO IIPOEKTa.

6.10. PekypcuBHbIe QPYHKIHH

B CU nomyckaercss MCHONB30BaTh PEKYPCUBHBIE (DYHKIWHU, KOTOPHIE MOTYT BBI3bIBAThH
camu ce0s1. HarsimHo mpuMep peKypCcuBHOM (DYHKITUH MOKHO TIOKa3aTh IPH BBIYHCIICHUE (PaKTO-
puana HaTypaabHOro uyrcia. Onucanue (yHKIUH BEIYUCICHUS GakTopraia (B MaTeMaThke - NI):

int fact( int n)

{
int rez;
if(n==0)
returnrez = 1;
else
returnrez=n*fact( n-1);
¥
Be13oB dyHkiuu Berunciienus ¢gaxkropuana (fact) u3 ocHOBHO# mporpamMmel:

/1
printf ("fact 5 = %d\n", fact(5) );

ITomyuyeHHBIi pe3yabpTar:
fact 5 = 120

B nuteparype MOXXHO O3HAKOMHTCS U C APYTMMHU BapHaHTAMHU PEKYPCHUBHBIX (DYHKITHSL.
OHU MIKUPOKO UCHIONB3YIOTCS B AITOPUTMaX KOMOMHATOPHBIX BHIYMCICHUSX.

6.11. MaKPOCLI U IMEPEMEHHBIC 3TAalla KOMITNJIAIUU

B 6a3oBom si3p1ke CU (1, koHEUHO, B C++) IIpelyCMOTPEHBI BO3MOKHOCTH 3aJIaHHsI MaK-
POCOB (MaKpOKOMaH 1) WM IEPEeMEHHBIX 3Tana KOMIUISAIHMY (MHOT/Ia UX Ha3bIBAIOT MPETPOLEC-
COpHBIMH ITepeMeHHBIMU ). {1151 3TOro Menonbyercs nupektusa #define. [lepemennas sTana kom-
NWISALUY 3a/1aeTCs TaK:
#define <ums 3TaNa KOMIUIASAIUK> <PoOOeJT “ > <BbIpaKeHHe ITANa KOMITUIST N>
Hanpumep, 17151 pa3MepHOCTH MaccuBa Mbl MOKeM 3a1aTh nepemeHHyro NMAX:
#define NMAX 10 // OnucaHue nepemMeHHol 3Tana KoMIuAsLUmm

int iMas[NMAX]; // Wcnonb3oBaHWe 3TOW MEPEMEHHON ANS 3afaHus pa3MepHOCTU
MaccvBa

for (intk = 0; k < NMAX ; k++ )... // 3apaHue uncna NOBTOPEHUI LMK
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C momomipIo CcrienuaibHBIX TUpeKTHB npenpoueccopa (#ifndef u #ifdef) moxHo mpose-
PHUTB OompeiesieHa JIu epeMeHHas dTana KOMIIIAINHA K JAaHHOMY MOMEHTY 00paOOTKH TEKCTa, 1
BCTaBUTH B IPOTpaMMy HOBBIM (pparMeHT TeKcTa:
#ifndef MyLibrary
#include <my_lib.h> // MoaknioueHne 3aronoBoyvHoro daina
#endif
Ilpumeuanue. [TogcTaHOBKa HE MPOU3BOIUTCS B KOMMEHTAPUSIX MTPOTPAMMBbI B TEKCTO-
BBIX KOHCTaHTaX WJIM JIUTEepanax..
[Ipu ucnoap30BaHNHM MaKpOCOB (MaKpOKOMAaH]T) MOYKHO 3a/1aBaTh MapaMeTPhl, Ha KOTOPHIS
OyJIeT HacTpauBaThCS TEKCT MakpoonpesneneHus. [Ipu onrcannu MaKpocoB 3aal0Tcs GopMaib-
HBIE MAaKpOIIapaMeTPhl, KOTOPBIC JOJKHBI OBITh TEKCTOBBIMU. {711 oOpareHus K MakpocaM Hc-
MOJIE3YETCS] MAKPOBBI30OBBI, KOTOPBIX MOKET ObITh MHOTO. Takue mapamMeTphl Ha3bIBatOTCs (haKTH-
YEeCKUMH Makponapamerpamu. OrmnpeliesieHue Makpoca BBIITOJIHSAETCS Ha OCHOBE CIIEIYIOIIETO
dbopManbHOTO MpaBUIIA:
#define <ums makpoca>(<napamerp>, ..., <napamerp>) <TeKCT Ha fI3bIKe, COJep:Ka-
Ui mapamMmerper>
Nmena dhopManbHBIX TTapaMETPOB JODKHBI ObITh YHUKAJIBHBIMU B TIpe/Iesiax OMHUCAHUSI.
Mexny UMeHeM Makpoca U OTKpBIBAIOIIEH CKOOKOI He JOMKHO ObITh mpobenoB. Ecnu makpoc
MPOJIOJDKACTCA Ha CIEAYIOIIYI0 CTPOKY TEKCTa, TO HMCIOJB3yeTcs OOpaTHas HAKJIOHHAs depTa
(“\”). MakpoBBI30B MOXKET OBITH pa3MEIICH B TEKCTE MPOTPAMMBI ITOCIIE OMPEICIICHUS] MaKpoca 1
COJIEPXKUT KOHKpPETHBIE apaMeTphl. [IpruMepbl MakpoOKOMaH 1 MAaKPOBBI30BOB:
// OnncaHHble MakpocChl C NapamMeTpamMu
#define max(a,b) ((a>b)?a:b) // Makpoc BbluMCNEHNS MaKCMMyMa UX ABYX NMEpPEMEHHbIX
#define Swap(type,a,b) {type t;t=a;a=b;b=t;} // Makpoc koga nporpammsi

// Makpocsl
int imax = max(3,5); // MakpoBbI30B Max C KOHCTaHTaMu
printf ("Makcumym u3 aByx = %d \n",imax);
// AHanornyHo 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,vy);
// AHanoruyHo {int t;t=x;a=y;b=t;};
// Makpoc ¢ TUMOM nepeMeHHoM
doubledl =5.5,d2 =10.5;
printf ("Jo Swap d1,d2 %f %f\n",d1, d2);
Swap(double,d1,d2);
printf ("Mocne Swap d1,d2 %f %f \n",d1, d2);
// AHanornyHo { double t;t=d1;a=d2;b=t;};
PesynbTar Oynet Takum:
MaxcumMyM u3 OByx = 5
MakcumyM ms neyx = 20
Ho Swap X , Yy 5 10
llocne Swap x , y 10 5
Jo Swap dl , dz2 5.500000 10.500000
locne Swap dl , d2 10.500000 5.500000
Ilpumeuanue. Vcnonb3oBaTh U pa3pabaThiBaTh MAKPOCHl HEOOXOIUMO OYECHb BHHUMA-
TEJbHO, TaK KaK IPH MaKPOMOJCTAHOBKE BO3MOXKHBI Pa3IMYHbIC OUTUOKU: TUIIOB NMEPEMEHHBIX,
OIIMOKY TTOBTOPHBIX OMHCAHUN MEPEMEHHBIX U T.1I. Takue omulOKku TpyJHO OOHAPYKUTH, TAK KaK
Ha 3Tane KOMOWISIUA HEBO3MOKHO MCIIOJIb30BaTh OTIAIUUK. B Halem npuMepe, eCiii HEBEPHO
yKa3aTh THIT IepeMeHHbBIX (BMecTo double 3amate int), BEIMOIHUTCS HESIBHOE OKPYTIICHHE TIEpe-

MEHHOH U pe3yJIbTaT IIOJIyYUThCSl HeBEpHBIM. [IpoBepbTe 3TO HA NpaKTHKE.
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6.12. IlapamMeTpsbl rJaBHo#i GyHKIUHA Main

['maBHast GyHKLMS IPOrpaMMBbl MOKET UCIIOIB30BATHCS C ITapaMeTpaMu, (hopMaT KOTOPBIX

void main (int argc, [ char * [] argv, [ char * [] env ]]), toe
argc — 3aJaeT YMCiIo0 MmapaMeTpoB KOMaHIHOM CTPOKH, €CIM paBHO 1 TO mapaMeTpoB HET.
Argv — MaccuB ykazaTesiei Ha CTPOKH MPEJICTABIISIONINE TApaMeTPhl KOMAHIHON CTPOKH.

Env -

MaCCUB YKaSaTCHCfI Ha CTPOKHU JIA IEPEMEHHBIX OKPYKCHH.

He6oupias mporpaMma no3BoJIsieT BEIBECTH 3HAUCHUS TAPaMETPOB KOMaHIHOM CTPOKHU U
HEPEMEHHBIX OKPYKEHHUS.

{

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

// Yncno napameTpoB KOMaH/HOW CTPOKM
printf ("Yucno napamMeTpoB KOMaHAHOW CTpokn = %d\n" , argc );
// PacneyaTka cnvka napamMeTpoB
printf ("MapameTpbl kKOMaHAHOM cTpoku:\n" );
if ( argc >0)
{
for (inti=0 ;i<argc ;i++)
printf ("Homep - %d 3HaueHue =%s \n", i+1, argv[i] );
ot
// PacneyaTtka nepeMeHHbIX OKpY>eHus (set — nepeMeHHble Ans TEKYLLErO npoLecca)
printf ("MepeMeHHble okpyxeHus:\n" );

i=0;

while (‘env[i] !=NULL )

{

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

b

PesynbTar pacrneuataem He MOJHOCTBIO, TaK KaK OOJBIION 00bEM IEPEMEHHBIX OKpYKe-

HUA:

Ymcno napaMeTpoB KOMaHIHOM CTPOKM = 3

llapaMeTps KOMaHOHOM CTPOKM:

Homep - 1 3Buauvenme =i:\2014_2015\kaf\on\snp\prog\lr5 op\debug\LR5 OP.exe
HoMep - 2 3HaueHMe =aaa

Homep - 3 Brauvenme =ddd

[lepeMeHHEIE OKPYXEHMS :

Homep - 1 Buauenme =ALLUSERSPROFILE=C:\Documents and Settings\All Users

HoMep - 2 Buauenme =APPDATA=C:\Documents and Settings\serge\Application
Data
(N.B. — nmapaMeTpOB BHauMTeNBLHO Gornbue!)

[MepBrbIii mapameTp KOMaHIHOW cTpoku (argv[i]) Bcerna 3amaeT uMsl BBIOTHIEMOMN MPO-
rpaMMBl, a IBa IPyTUX MBI BBEIH B TapaMmeTpsl npoekra: Project-> Debugging -> Comand Argu-
ments -> aaa ddd.

6.13. Inline pynxuun

B s3p1ke CU mpeycMoTpeHa BO3MOXKHOCTD MPEANHCaHNsT KOMITHIISITOPY HE BhI30Ba (PYHK-
1 (Tepeiaun ynpaBieHHs K oriepatopaM (QyHKIMN), @ HETIOCPEICTBEHHON BCTABKH OIIEPAaTOPOB
(GYHKIMH B TEKCT OCHOBHOM MpPOrpaMMbl. B psijie ciiydaeB 3TO MPUBOIUT K SIKOHOMHUH MaMSTH U
BPEMEHH BBITIOIHEHHS TPOrpaMMBbl. Takue GyHKIINH Ha3bIBAIOTCSl BCTPAaUBAEMBIMHU U UMEIOT CIIe-
udukatop inline. [Ipumep BcTpanBaeMoii QYHKIIUK U €€ HCIIOIb30BaHHS PUBEICH HIKE:

}

//onuncanue inline gyHkums
inline int even (int x)

return | (x%?2); // Bo3BpaT no Moaynto 2 4yetHoe 1 (MctnHa) HeveTHoe O (TI0XKb)
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[Ipumep BbI30Ba B OCHOBHOM MTPOTPaMMe:
//BbI30B inline dyHKUUK
i =10;
if (even (i)) // BcTpanBaeTcs onepaums B3TUS N0 MOAYIO C OTpULAHME
// 3TO 3KBMBanNeHTHO BblpaxxeHuto - if (1(i%?2))
printf ("4ncno %d sBnsieTcs yeTHbIM\N", i );
else
printf ("4ncno %d sBnsieTca HeyeTHbIM\N", i );
i=5;
if (even (i)
printf ("4ncno %d siBnsieTcs yetHbIM\N", i );
else
printf ("Yncno %d asnsetcs HeueTHbIM\N", i );
B pesynbTaTte nomyunm:
Unucno 10 sBasieTCsT YeTHEIM
Uncyio 5 siBnsieTcsT HEeYEeTHEIM

6.14. Yka3aTeau Ha GyHKUIHU

OrnuieM nmpocThie GYyHKINU IJIs IEMOHCTPAIIUH UCIIONh30BaHUS yKazaTeel Ha QyHKIIUH.
/] ®yHKUMK Ans yKkasaTenen

/l
int funl (inti) { return i=5;};
//
int fun2 (inti) { return i=10;};
/...
B ocHOBHO#1 mporpamMMme, ykazartenb Ha GyHKIHIO (PFUN) BRIYUCIIAETCS AUHAMUYIECKH:
int i,j,k=5;

int (* pFun) (int); // ykazatenb Ha QyHKLMIO C MapaMeTpoM int
pFun = &funi;
i = (pFun)(k); // BblpaxkeHne oAMHaAKOBOE A5 BbI30Ba (PYHKLMKM Yepes ykasaTenb
printf ("pFun = &funl => %d\n",i);
pFun = &fun2; //
j = (pFun)(k); // Bbipa>keHne oAnHAKOBOE A4Sl Bbl30Ba PyHKLUMKN Yepe3 yKka3aTeslb
printf ("pFun = &fun2 => %d\n",j);
j = pFun(k); // MoxHO 1 Tak
printf ("j = pFun(k) => %d\n",j);
B pesynbrare nosy4yum:

pFun = &funl => 5

pFun = &fun2 => 10

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

B teopernueckoii yacTu onucanus 1abopaTopHON pabOThI BBOASTCS OCHOBHBIE MOHATHS
Y paccMaTpPUBAIOTCS PUHIUIIBI AJ1 pa0OTHI CO CTPOKAMHU Ha si3bIke nporpammupoBanus CU.

7.1. IIpo6JieMbl XpaHeHHUs M 00PAOOTKH JaAHHBIX

CaMbIMU BaKHBIMU (DYHKIUSIMH COBPEMEHHBIX KOMITBIOTEPOB SIBIISTIOTCS (PYHKIIUHN XpaHe-
HUs 1 00paboTku nHpopmaruu. KomnyecTBo XpaHUMOHM B KOMIIbIOTEpaX MH(GOpPMALIMU BO3pac-
TaeT MHOTOKPATHO, TO3TOMY TO, KaK 9TH JaHHBIE XPaHATCS, CYIIECTBEHHO BIMSACT HA dPPEKTHB-
HOCTb IPOLIECCOB UCMOJIb30BaHUS 3TOW HHPOPMALIUH.

OpHuM U3 peleHui HarjIsaHOro U 0003pUMOro crocoda XxpaHeHus: uHGopMaluu, sBJs-
eTcs ee CTpykTypuszaius u aOctparupoBanue. CTpyKTypHU3alys MOJpa3syMeBaeT, 4To JaHHBIE,
CBSI3aHHBIE MEXKTy COOO0I XPaHATCS BMECTE, a aOCTparupOBaHUE ITO3BOJISICT OTBIICUBCS OT JACTaJH-
3auu MH(QOPMAIMK Ha ONPEIeNICHHBIX JTanax ee 00paboTKu.

MaccuBbl nHGOpMAIKA MOTJIH OBl OBITH TAKUM XPAHWIHMIIEM CBS3aHHON MH(OpMAIIH,
ecnu Obl He TpeOoBaHuUs ee oaHOpoaHOoCcTH (HamoMHMM, MacCUB — MHOXKECTBO OJIHOTUITHBIX II€-
peMeHHBIX). B peanbHbBIX 3aauax TpeOOBaHUS OJJHOTHITHOCTH He cobmomatorces. Tak st onmca-
HUS 4eJI0BEKa, KAK MUHUMYM, HY>KHbI 1 cUMBOJIbHbIE (DM O) naHHbIE U YMCIOBBIE (JaThl U BpeMsl)
JTaHHBIEC U BELIECTBEHHbIE JAaHHbIEC (3apIuiaTa, cTuneHaus). g peann3alnuy TEXHOJIOTHH COB-
MECTHOI'O XpaHEHHUsl Pa3HOTUIIHBIX JAHHBIX B A3BIKU MPOrPaMMHUPOBAHUS 100aBICHO MOHSITHE
CTPYKTYpPbI JaHHBIX. T€XHOIOT s CTPYKTYP JaHHBIX O3BOJISET B pOrpaMMax peain3oBarth Ooliee
BBICOKUH YPOBEHb a0CTPaKIMK JAHHBIX U CeNaTh IPOrpaMMbl 00Jiee HarJIsAHBIMH.

7.2. CTpyKTYypa - 3JIeMEeHT XpaHeHHUsI pa3HOPOJAHBIX JaHHBIX - Struct

MaccuBbl 00bEMHSAIOT FPYMIBI IEPEMEHHBIX 0JJTHOTO TUMa. B mporpammax yacro Tpely-
€TCsl TPYIIINPOBaTh BMECTE PA3HOTHUIIHBIE MEpEeMEHHbIE. ISl 3TOro mpeaycMOTPEHBI CIIEHAIb-
HBIE OTHMCAHMS — CTPYKTYPBI AaHHBIX (Struct). @akTu4ecku CTPyKTypbl ONUCHIBAIOT HOBBIE THIIBI
NepeMeHHBIX (M0J00HO Ki1accaM, HO 00 3ToM B Apyrux JIP). HyxHo pa3znuuyaTh moHATHS:

— Ornucanue madioHa CTPYKTYpBHI.
— Ornuncanue NepeMEHHBIX CTPYKTYPHOTO THIIA.
— Hcnonp30BaHue NepeMEHHBIX CTPYKTYPHOT'O THIIA.

Onwucanue mabaoHa CTPYKTYPbI BKIIOUAET ONMCAHUE OTAEIbHBIX IEPEMEHHBIX (4acTO UX
Ha3bIBAIOT MOJISIMU CTPYKTYPBI) C YKa3aHHUEM UX TUIOB. DOpMalIn30BaHO 3TO BBITJIAIUT TaK:

struct <umsi cTpyKTYpBI> {
<omUCaHHe NMOoJIsl CTPYKTYPbI>,

eee

<onucaHue 1oJisi CTPYKTYPbI>,
} [<cnucok onMcaHMii KOHKPETHBIX CTPYKTYPHBIX MepeMeHHbIX>];
[Ipumep onucaHus CTPYKTYpHI:
// OnuncaHune cTpykTypbl Student
struct Student {
char Name[14]; // ®amununs cTyaeHTa
int kurs; // Kypc obyueHus
bool pol; // Mon cTtypeHTa: true - women, false - men
float Stipen; // Pa3mep ctunengmm
} Student1, Group31[30] ; // HeobsizaTenbHOE ONMCaHWE NMEPEMEHHBIX U MacCMBOB 3TOM
CTPYKTYpbI

OOpaTture BHMMaHHUE, YTO IIOCJI€ ONHUCAHUS CTPYKTYpPbl JAaHO OINMCAHHE KOHKPETHBIX
CTPYKTYPHBIX IIEPEMEHHBIX. [13-3a CTaBUTh TOUKY € 3alATOM MOCIE ONUCAHUS CTPYKTYPBI HYKHO
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o0s3arensHO. Jpyrue mpuMepsl OMHMCAaHUs CTPYKTYp JaHbl HUKe. VX Ha3HaueHWE TIOHATHO W3
KOMMEHTApHUEB, KOTOPHIE JAHBI B TEKCTE MPOTPAMMBIL:

struct Complex { // koMnnekcHasi nepeMeHHas

double re; // neicTBUTENBHASA YacTb

double im; // MHMMas yacTb

o

struct Date { // naTa

int day; // OeHb

int month; // mecay

int year; //Togn

4
struct Person { // MNMepcoHa
char name[50];
Date birthdate; // cTpykTypHas nepemMeHHas aaTta poXxxaeHnu
double salary; // Oknag
Y
Ornucanue OTEIbHBIX MOJEH CTPYKTYPHI COBIAJAET C OMMCAHUEM OOBIYHBIX TEPEMEHHBIX.
[Tons MOTyT OBITH JTFOOOTO THIIA, B TOM YHCIIE U CTPYKTYPHBIMU MIEPEMEHHBIMU, 32 HCKIIOUEHHUEM
THUTIA CAMOU OTIMCHIBAEMOU CTPYKTYPHBI, XOTS JJOITYCTUMO OOBSIBIISITh YKA3aTEIH Ha JAHHBIN CTPYK-
TypHbIi TUI. OnUcaHue CTPYKTYPHBIX IEPEMEHHBIX MPOU3BOJIUTHCS C YKa3aHUEM UMEHU CTPYK-
Typbl KaK HOBOTO THIIA JAHHBIX U MOXKET OBITh BHITIOJIHEHO MHOTOKpATHO B iporpamme. [11a6ion
CTPYKTYpHI JOJKEH ObITh OMHCAH Mepea MEPBBIM €ro HCIOIb30BAaHUEM /ISl OMUCAHUS TIEPEMEH-
HbIX. [IpuMep OTAEIbHOTO ONMCAaHUS CTPYKTYPHBIX IEPEMEHHBIX U UX MACCHBOB:
struct Student S333; // Onucanne 6e3 nHULManmn3aLmMmn nonen
Student S1 = {"MeTpoB", 1, false , 1500.0f }; // OnucaHue c NHULMANU3aLMEN NOnei
Student Group[30]; // OnucaHue maccvBa CTPYKTYp
Complex z;
Date d;
Person p;

7.3. Ununuaau3anms CTPYKTYPHbIX NepeMeHHbIX

Huuimanusanus CTpyKTYphl, KaK U JJI1 MACCUBOB U MPOCTHIX MEPEMEHHBIX, MOXKET OBIThH
BBITOJIHEHA MPHU ONKMCAaHUW KOHKPETHOW CTPYKTYpPHOU nepemMeHHOM. CTpOKOBBIE 3HAUYEHUS yKa-
[IABAIOTCS MPHU 3TOM B KaBBIYKaX, a HHUIIUATU3AIUs MACCHBOB B (PUTYypHBIX cCkoOKax. Omnwucanue
CTPYKTYPHBIX IEPEMEHHBIX C UX MHUIIHAIU3ALIUCH:

Complex z1 = {1.6,0.5 };
Datedl ={ 1, 4, 2001 };
Person pl1 = { "Cvpopos", {10, 3, 1978}, 1500.48 };
// OnucaHue CTpyKTypbl NM1LIO
struct Face {
int MasF [5]; // M accuB uenbix
Date birthdate; // CTtpykTypa aathbl
char name[50]; // Ctpoka
¥
//OnncaHne CTPYKTYPHOM MEpPEMEHHON C WMHWUManu3aumelrt MaccuBa, CTPOKU U
[pYroin CTpYKTypbl
Face f ={{1,2,3,4,5},{1,9, 2014 } , "MpeactaButenbHoe nmuo"};
/l

B nocnegnem citydae Mbl HIMEEM BIIOKEHHYIO CTPYKTYPHYIO MEPEMEHHYIO: B CTPYKTYpE

Face o0bsaBiena Date.

7.4. PaGoTa ¢ moJisiMu CTPYKTYPHI Yepe3 CTPYKTYPY U yKa3aTe/b Ha CTPYKTYPY

[Tpu onucaHuM CTPYKTYPHBIX IEPEMEHHBIX KIIFOUEBOE CJIOBO Struct B HOBOI HOTAIMH T1e-
pen omnucanueM C++ HeoOs3aTenbHO, ModTOoMy He Oynem ero mnucatb. s paboTel ¢



54
2023 rox 2 xypc 3-it cemectp Bomnbiiakor C.A. OIl T'YUMI] (YLI5-31B,Y115-32b)

[IEPEMEHHBIMU TAKOI'0 THIIA HEJOCTATOYHO YKa3bIBATh TOJBKO MM CTPYKTYPHOU IEPEMEHHOU,
HY’KHO yKa3aTh TAKXKXE U UMsI KOHKPETHOTO NOJIs1. TaKoM 3J1€MEHT IPOrpaMMBbl Ha3bIBACTCS KBAJIH-
dburmpoBanHoON cchiIkor. Takast kBanuUIIMpOBaHHAS CCHUIKA PACCMATPUBAETCS CUCTEMOM IPo-
IrpaMMHpOBaHHUs Kak 0ObIuHas nepeMeHHas. Ee MOYKHO MCIOIb30BaTh B JIFOOBIX OIIEPAaTOPAX U BbI-
paKeHUSIX MPOrpaMMBbl, 0€3 KaKuX JINOO orpanndeHuil. EnuHcTBeHHOI TpeOoBaHKE B 3TOM Clly4yae
— HEOOXOJMMOCTb IIPEIBAPUTEIILHOTO ONUCAHMSI WIM 00eCIeueHHs JOCTyIa K 3TOW CTPYKTYpPHOM
IIEPEMEHHOM HAa MOMEHT €€ UCIIOJIb30BaHHUS.

®opmMannu30BaHO CChUIKA HA IOJIE CTPYKTYPHI BBITJIAIUT TAK:
<HM{ CTPYKTYPbI>.<UM1 I10JI5 CTPYKTYPbI>
Hamnpuwmep:
struct Student S333; // OnucaHve 6e3 nHMUManmu3aLmmn nonem
Student S1 = {"MeTtpoB" , 1, false , 1500.0f }; // OnucaHune c MHULUMANN3aLMEN
nonev
Student Group[30]; // OnucaHune maccmea CTPYKTYp
IIprmMepsl HCTIOIB30BaHKS CTPYKTYPHBIX IIEPEMEHHBIX B ONIEPATOPAX NMPUCBAUBAHU. !
Sl.kurs = 2;
Group5[0].kurs = 3; // Ans 0-ro aneMeHTa Maccuea
MO>HO UCIIOIB30BaTh YKA3aTeJIU HA CTPYKTYPHYIO IEPEMEHHYIO:
Student * pStud = &S1; // OnuncaHue ykaszaTens u ero MHuumManmnsaumns
Toraa A0CTyI K ee MOJIio 3a1aeTCsl CIICIUANIbHON onepanueit (->):
pStud->Stipen = 2000.0; // obpalleHre K Nonto CTPYKTYPHON nepemMeHHOM
st paboThl B GyHKIMSIX CO CTPYKTYpaMu B KauecTBE MapaMeTpa MepenaeTcs ykazareilb
Ha Hee, YTO IMTO3BOJISAET CYIECTBEHHO COKPATUTD CIIMCOK MEPEAaBAEMBIX ITapaMETPOB.

7.5. MHOroypoBHeBasi KBaJu(puKALHs B CTPYKTypax

[Tpu ucnonp30BaHUU IPYTUX CTPYKTYPHBIX mepeMeHHbIX (Date — cm. Bbllie) B KauecTBe
MOJIEH CTPYKTYPHI, TOCTYT K TOJIIO (I10JIs1) BRITIOJTHSAETCS YePe3 ABOMHYIO KBATU(PHUKAIIUIO:
struct Date { // naTa
int day; // deHb
int month; // mecay
int year; //Tog
¥
// OnucaHue CTpyKTYpbl IMLO
struct Face {
int MasF [5]; // M accuB uenbix
Date birthdate; // CtpykTypa gatbl
char name[50]; // Ctpoka

oy
Face Face2;

Face2.birthdate.day = 30; // OBoiiHaa kBanudukaLlus

7.6. YKa3aTe/IM Ha CTPYKTYPbI M Ha TMHAMUYECKHE CTPYKTYPbI

MBI yrke rOBOPHIIM, YTO Ha CTPYKTYpPy MOKHO 3a7aTh yka3aTenb. [lycTh ecTh Takoe omnu-
CaHME yKa3aTeJs:

struct Person { // MepcoHa

char name[50];

Date birthdate; // cTpykTypHasa nepemeHHas JaTa poXXaeHuY
double salary; // Oknaa

h
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Person p2 = { "Cupopos", {10, 3, 1978}, 1500.48 };
Person * pPerson = &p2;

// 3amMeHuTb oknan
pPerson -> salary = 10.50;
(*pPerson).salary = 12.50; // Mo)HO 1 Tak, HO CKOBbKM 06513aTeNbHbI

Hwoke 11t BIIOKEHHBIX CTPYKTYPHBIX IMEPEMEHHBIX MBI YBHIIUM, B KOTOPBIX OOBSBIICHBI
YKazaTenau Ha APYTUe CTPYKTYPHI, MBI YBUIUM, UTO JOIyCTHMA 3allCh ¥ TAKOTO BHJA:
ptrPerson -> pStudent -> salary = 15.00;
¥ Takoro BuJa (re UMEEeT MECTO JIBOMHAs KBaIM(PUIMPOBAHHAS CCHLIKA):
p2.birthdate. year = 2014;

7.7. Ilepenaya cTpyKTYp B QYHKIHIO

[lepenats cTpyKTYpy B QYHKIHIO, B KaueCcTBE (DaKTHUUECKOTO MapaMeTpa MOXKHO JBYMs
croco0amu: 1O 3HAUYEHUIO, TOT/1a U3MEHUTh CTPYKTYPY B QYHKIIMH HEJIb3s, U IIepelaTh yKa3aTelb
Ha CTPYKTYpy. Paccmotpum nepBsiii ciyuaid. [lycTs ecTh pyHKIMS ISl TEYaTH OIS CTPYKTYPBI:

/] ®yHKUMS neyaTtn
void PrintPersonName( Person per)
{

printf ("MNeyatb B dyHKUMK per.name = %s\n" , per.name);
per.salary = 5.0;

¥

[IporoTum B ri1aBHOM MporpaMme
void PrintPersonName( Person per);

B nporpamme onucaHus U BbI3OB:
// OnucaHne CTpyKTypbl
Person p2 = { "Cvpopos", {10, 3, 1978}, 1500.48 };
//BbI30B (PYHKLMM MapaMeTpoM CTPYKTypa
printf( "o dyHkumm p2.salary = %f \n" ,p2 .salary );
PrintPersonName( p2 ); // p2

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

[Tonyuum pe3ynbrar:

Jo déyHxumm p2.salary = 15.000000
lleuaTe B QyHKUMM per.name = CuZOPOB
llocne ¢yHkumm p2.salary = 15.000000

3HaueHue NoJel CTPyKTYphI (B yacTHOCTH P2.5alary) He uaMeHsroTcsl.

7.8. [lepenaua yka3zaTtejsi Ha CTPYKTYPY B GyHKIMHA

Ecnu MBI XOTUM U3MEHHUTH 3HAYCHUS TI0JIeH B CTPYKTYPHOM IMEPEMEHHOM, TO HEOOXO0IMMO
nepeaaTth B Hee ykaszareib Ha Hee. [t pyHKimm:

/1

void ChangePersonSalary( Person * p , double newSalary)
{

p -> salary = newSalary; // I3MeHeHve no ykasaTesnto

o
[IpoToTuI B ri1aBHOM porpaMme
void PrintPersonName( Person per);

// OnucaHne CTPYKTYpbl
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Person p2 = { "Cupopos", {10, 3, 1978}, 15.00 };
// Nepenaya ykazatens
printf( "Jo dyHkummn p2.salary = %f \n" ,p2 .salary );
ChangePersonSalary( &p2 , 30.0); // Nepeanava ykazatensa = &p2
printf( "Mocne dyHkunn ChangePersonSalary p2.salary = %f \n" ,p2 .salary );

ITomyuum pesyibrar:
Jo dymxummm p2.salary = 15.000000
locne ¢yuxumm ChangePersonSalary p2 .salary = 30.000000

7.9. MaccuBBI CTPYKTYP

Tak Kak CTpyKTypa ONpEIessieT HOBBIM THUIl MEPEMEHHOM, TO pa3pelIacTcss ONMUCHIBATH

MaccuBbl CTPYKTYp. Hampumep:
// OnucaHue MaccuBa CTpyKTyp Tuna Prepod
Prepod KafIU[30];
// PaboTa c anemeHTaMmn MaccuBa CTPYKTYP
KafIU[0].Oklad = 10.0;
KafIU[10].Oklad = 10.0;
// Umkn 3aHeceHuns
for (inti=0 ;i<30 ;i++)
{
KafIU[i].Oklad = 10.0;
i
MosxHO ¢ MaccuBOM paboTaTh Yepe3 ykazarenb (PtrMas), mpu 3ToM WHULIUATTU3AIHS €T0
JIOJDKHA OBITH TPOBE/ICHa ¢ HadalbHBIM agpecoM MaccuBa cTpykryp (&KaflU[0]) nimm nmenem
storo maccuBa (KaflU), tak kak uMst MaccuBa 3a/1aeT aJpec Hadaja MacCHBa.
// vnn ¢ ykasaTenem
//Prepod *ptrMas = &KafIU[0]; // nnu
Prepod *ptrMas = KaflU;
Bo3moskHBI criocoObl: nHAEKcauu ykaszatens (ptrMas[2].Oklad), niu Beraucienuem Ho-
BOTO aJpeCHOro BhIpaxkeHus mis aapeca ( ptrMas + 2) wiu BoIOOPOM KOHKPETHOI'O 3JIEMEHTA

MacCHBa — CTPYKTYPbI IIOCPEICTBOM OINEpaliy pa3biMeHoBaHus (*). CMOTpHUTE HUXKE IPUMEPHI:
ptrMas[2].Oklad = 15.0; // ana BTOpOro afneMeHTa MaccmMBa CTPYKTYP
( ptrMas + 2) -> Oklad = 25.0; // MO>XHO 1 Tak
(*( ptrMas + 2)).0Oklad = 35.0; // MOXxHO 1 Tak
ptrMas = ptrMas + 2;
ptrMas->0klad = 45.0; // MOXHO 1 Tak
(*ptrMas).Oklad = 55.0; // MOXHO 1 Tak
Bo Bcex paccMOTpeHHBIX ciiydasx OyJeT U3MEHEHa OJTHO U TOXKE IMOJIe dJIEMEHTa CTPYK-

TypBbI C HOMEPOM 2.

7.10. BioskeHHBIE CTPYKTYPbI

BHyTpr omHOM CTPYKTYpbl MOKET OBITH OmucaHa apyras crpykrypa (tum Prepod -

DecPrep) wiu ykasarens (tun Person - pStudent).

// CTpyKTypa CO BNOXEHHbIMX yKa3aTensamu

struct Person {

char name[50];

Date birthdate; // cTpykTypHasa nepemeHHas gaTa poXXaeHWY

double salary; // Oknag

¥

/Il

struct Prepod {

char fam[50]; // ®amunusa

Person * pStudent; // Yka3zaTenb Ha CTPYKTYPHYIO NepemMeHHyto Person

double Oklad; // Oknag
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)&
// CTpyKTypa CO BIOXXEHHbIMU CTPYKTypamu
struct Decan {
char fam[50]; // ®amunus
Prepod DecPrep; // CTpykTypHasi nepemeHHas Prepod BnoxeHHas
double Oklad; // Oknag
¥
B mporpamme 1 ykazartesiei IOMECTHM OTepaTophl BeiuucieHus (salary) oxmana:
Prepod *ptrPerson = (Prepod * ) malloc ( sizeof (Prepod));
ptrPerson ->pStudent = &p2;
ptrPerson ->pStudent ->salary = 15.00;
// OocTyn BO3MOXET pa3HbiMu cnocobamm
printf( "p2 .salary = %f \n" ,p2 .salary );
printf( "ptrPerson ->pStudent ->salary = %f \n" ,ptrPerson ->pStudent ->salary );
B pesynbTaTte nomyunm:
p2 .salary = 15.000000
ptrPerson ->pStudent ->salary = 15.000000
Jlnst BoxeHHBIX CTPYKTYp (B cTpykTypy Decan Bioxkena ctpykrypa Prepod, cm. Omnuca-
HUS BBIIIE) MOYKEM 3aIiCcaTh, BKIIFOUAs TOCTYI U TIOCpeACTBOM ykazarens (pStudent->salary):
// Bno>xeHHble CTPYKTYpbl
Decan DeclU;
DeclIU.DecPrep.Oklad = 100.00;
// OocTyn c ykasaTenem
DecIU.DecPrep.pStudent = &p2;
DecIU.DecPrep.pStudent->salary = 10.0;

7.11. Pa3mep u pa3memenue ctpykryp B OIl

[Tonst CTpyKTypbl pacmnojiaratoTcsi B ONMEPATUBHOM MAMSTH MOCJIEI0BATENBHO, B CBSI3U C
omucaHueM B mporpamme. [Ipu pa3MenieHny B TaMsATH pa3HbIC THITHI TOJDKHBI OBITh BEIPOBHEHBI
Ha IpaHHMIly ajpeca cBoero pasmepa ( int — 2 Gaiita, long — 4 Oaiira, double — 8 Gaiit u 1.1.). U3-
3a 3TOTO0, JaXkKe MPH PABHBIX MO KOJMYECTBY U TUITY TIOJIEH pa3Mep CTPYKTYPbl MOXKET OTINYATHCS.
10 moka3aHo Ha npumMepe cTpykryp First u Second.

struct First {
inti;
long j;
double k;
ot
struct Second {
inti;
double k;
long j;
¥

B nporpamme onpenenum akTyaabHbIA pa3Mep CTPYKTYPbI:
// Pa3melueHne cTpykTyp B Ol
printf( "Pa3mep cTpykTypbl First = %d \n" ,sizeof (First) );
printf( "Pa3mep cTpykTypbl Second = %d \n" ,sizeof (Second) );

B pesynbTaTte nomyunm:
PasmMep cTpykTyphl First = 16
PasMep cTpyKTyps Second = 24

7.12. lnHaMu4ecKOi CTPYKTYpPbI

Pabora ¢ nuHaMu4YecKMMHU CTPYKTypaMU M HX MACCHBAMM BBIIOJHAETCS MOCPEICTBOM
ykazaresneil. Boigenenne mamsti Opou3BOaUThCs GubmHoTeunbiMu (yHkuusmu w3 malloc.h. B
atoit OmbnmoTeke nocrynubl Gynkuuu: malloc, calloc, free, realolc u np. Ha npumepe, pa3me-
IICHHOM HIM)KE, MOKA3aHO MPUMEHEHHE STUX GyHKIMH ISl CTPYKTYP.
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Decan * pDec = (Decan * ) malloc ( sizeof (Decan)); // BbiaeneHve auHamMmMyeckoi namsiti
pDec ->DecPrep.Oklad = 100.00; // PaboTta c nonsmMuykTyp
strcpy( pDec ->fam , "®amununs gekana'");
pDec ->0Oklad = 50.00;
pDec = (Decan *) realloc( pDec , sizeof (Decan) * 2 ); // IameHeHune pa3mepa
/1
pDec = pDec + 1;
strcpy( pDec ->fam , "HoBas ®amunus gekaHa");
pDec = pDec - 1; // BoctaHoBneHve ykasaTens Ans ocBoboxaeHUs naMmsiti (MOXHO U
/3anoMnuTb)
free ( pDec );
OOparuTe BHIMaHKE Ha UCTOIb30BaHue GyHkimu realloc, mo3somsrorieii K3MEHUTH pas-
Mep BbIJIETICHHOW MaMsITH B JIBa pa3a, a Takke J00aBlieHne K ykazarento 1-1el. [Ipu onepammsx
LEJIOTO THIA C YKa3aTeJsIMU ONPENEICHHOr0 BUIa 1-11a COOTBETCTBYET pa3Mepy THUIIA, 1JI KOTO-

poro O0OBSBIICH JaHHBIN yKa3aTeib.

7.13. Co3naHue u yAajieHue JTHHAMHYECKOH CTPYKTYPHI CO CTPOKAMH

B nuHaMuueckux CTpyKTypax 4acTO BO3HHKAET 3a7ada paboThl CO CTPOKaMU (CHMBOJIb-
HBIMH MaccuBaMu). Eciu 3apaHee B CTPYKType BBLACTSATH MaKCUMaIbHOE YHCIIO TPEOYEMBIX 3HA-
KOB B CHMBOJIbHBIX MacCHBAaXx JIjIsl CTPOK (Tak MbI IOCTYMAaIH paHee, cM. — fam , name), To, ode-
BUJIHO, Oy/IeT 3HAUMTENbHBIN Nepepacxo]] namsatu. [loatoMmy npu MHUIIMATH3AINH TaKUX CTPYK-
Typ 9KOHOMHEE BBIJICITUTh CTOJBKO MaMSITH, CKOJIBKO HEOOXOJIUMO, TO €CTh JIMHAMHYECKOU Ima-
MSTH. AHAJIOTMYHAs MIPoLieypa He00X0IuMa U JUIs H3MEHEHUS 3HAYEHUH CTPOKOBBIX MOJICH: CHa-
yana uaet ocoboxaenue (free), a 3atem nowiit 3axBat ( malloc). ITokaxkem 310 Ha mpuMepe.
[Tycthb ecTh CTPYKTYpa, B KOTOPOI JBa yKa3atelns Ha ctpoku (PName u pAvtor):
struct Book{
char * pName; // HazeaHue KHuru
char * pAvtor; // ABTOp KHUIK
int StrCount; // Yucno cTpaHuy B KHUre
¥
IIpu ee nHMIMANM3ALUH HY)KHO 3aXBaTUTh MIaMATh U 3alIUCaTh CTPOKY:
Book Book1;
char * pStr = (char *) malloc ( strlen ("Tpu mywketepa") + 1);
Bookl.pName = pStr;
strcpy(pStr , "Tpu mywwikeTepa" );
pStr = (char *) malloc ( strlen ("Anekcangp Aoma") + 1);
Book1.pAvtor = pStr;
strcpy(pStr , "AnekcaHgp Oioma" );
Book1.StrCount =670;
[Tpu 3aBepiieHNH MPOTrpaMMbl JMHAMUYECKAs TaMATh I0JKHA OBITH OCBOOOXKIeHA!
// MNpw 3aBepLueHMn NporpamMmMbl 0CBO6OAMM MaMsATh
free (Bookl.pName);
free (Book1.pAvtor);
/l
Ecin Bcs cTpykTypa NMHAMUYECKU MOPOKIACTCS, TEKCT MPOTPAMMBI OyJIET BBITIISICTH
TaK:
// OvHaMuyeckas CTpykTypa
Book * pBook = (Book *) malloc ( sizeof(Book));
pStr = (char *) malloc ( strlen ("[Be Auanbl") + 1);
pBook->pName = pStr;
strepy(pStr , "Ase Aunanbl" );
pStr = (char *) malloc ( strlen ("Anekcangp Aioma") + 1);
pBook->pAvtor = pStr;
strepy(pStr , "AnekcaHgp [Aioma" );
pBook->StrCount =470;
// Tpy 3aBepLueHnM NPorpamMMbl 0CBO6OAMM MaMsATb MO CTPOKM U CaMy CTPYKTYpY
free (pBook->pName);
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free (pBook->pAvtor);
free (pBook );
/l

Ecnu Hy>KHO U3MEHHUTH OTAETBHYIO CTPOKY, TO MaMSTh MPEIBAPUTEIHLHO OCBOOOKIaeM:
free (pBook->pName);
pStr = (char *) malloc ( strlen ("Oama c kamenuamn™) + 1);
pBook->pName = pStr;
strepy(pStr , " Jama ¢ kamenuamu" );

7.14. CTpPYKTYpBI €O CChIJIKAMU HA celst

B cTrpykTypax Henb3si HCHOJIb30BATH MOJIS - CTPYKTYPHBIE IEPEMEHHBIE TAKOTO K€ THIIA,
OJHAKO TIOJIS - yKa3aTelld Ha 3T CTPYKTYpPHI JonmyckaroTcs. Hanmpumep, 3JIeMEHT ABYXCBA3HOTO
CIIHCKA MOXKET BBITTISICTh TAK:

// CTPYKTYpbI CO CCbI/IKaMM Ha CaMmux cebs
struct Node {

Node * pNext;

Node * pPrev;

int ValList;

)

B nannom ciyuae pNext u pPrev sisisitorcest ykazareasimu Ha cTpyktypy Node.

7.15. llepeunciaenus - ENUM

D10 Ha0Op UMEHOBAHHBIX ILIEJBIX KOHCTAHT, UCIOJIBb3YEeMbIN sl OONbIIeH HArISAHOCTH
MporpamMMBbl U €€ TIepeHOCUMOCTH. [lepeuncienrne MOXeT ObITh MCIOIB30BAHO ISl OOBSIBICHUS
IIEPEMEHHBIX, KOTOPBIE IPUHUMAIOT 3HAYEHHUSI HA 3aJaHHOM MHOXECTBE 3HaueHui. [Ipumepsl 1iist
MIEPEUYUCIICHUI: THA HEAEJIHN, MECSIIbI B TOly, BpEMEHA I'0/1a, TUIIBI IEPEMEHHBIX U T.J. PopManibHO
nepevucienus (eNUM) MoryT ObITh OMHUCAHBI TAK:

enum [ <ums> | {cIMCOK MepeYncIeHns} [ CUCOK MepeMeHHbIX];

Hanpumep, aiist 1Hs HeAeaM MOXKHO 33/1aTh CIMCOK KOHCTAHT:

// OHn Hepenn

enum { mon, tue , wed , thu, fri, sat, sun };
intd=mon; //mon=0,tue=1unT.0.
MoxHO 3a7aTh UM JJI1 OOBSIBJICHUS IEPEMEHHBIX TTEPEUHCIICHHUS:

// Onv Hepgenu € nmeHeM day

enum day { mon , tue , wed , thu, fri, sat, sun };
day dw = sun; // mon =6
MoXHO 3a1aTh IEPEYUCIICHUS C POU3BOJILHBIMUA 3HAYECHUSIMU:

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

printf("MNepeuyncneHns c npom3BonbHbIMK 3HaYeHneM: Conl=%d Con2=%d Con3=%d\n"
, Conl, Con2, Con3);

// MpoBepKa 3Ha4YeHUin NepeYncrieHnii B ornepaTope BETBIEHNS

int m = Conl;
if(m ==Conl)

printf("3Hauenne: Conl , m =%d\n", m);
else

printf("3HaveHne: He Conl \n" );
MO0>KHO 3a/1aTh MEPEYUCIICHHS C OJJHUM 0a30BBIM 3HAUCHHUEM:
enum { Const1=5, Const2, Const3 };

Pesynbrar Oymer Takum:
llepeuncnennss ¢ 6asSoBEM SBHaueHmeM: Constl=5 Const2=6 Const3=7

7.16. Coro3bI — UNION - 00beAUHEHN S

OOBbeIMHEHHE — 3TO MECTO B MaMSITH, KOTOPOE MCIIOJIB3YETCs Ui XPAHCHHs TIEPEMEH-
HBIX, Pa3HBIX THIIOB. MOXHO 3a1aBaTh pa3HbIC UMEHA, OJHUM U TEM e IOJISIM ONepaTUBHOI ma-
mstu. [Tokaxxem Ha npumepe. [1ycTb ecTh oObeuuenue ( Tpu pasubix Tuma: int, float u char
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*).

Ty

// ObbeamHeHus union

union u_tag {

int ival;
float fval;

char *sval;

[Tocne onucanus HOBOYM MepeMEHHOM () U BBHITIOJTHEHHS OTIEPALIUiA 110 3aHECEHHIO JaHHBIX

MOJIyYUM CIIEIYIOLIUN PE3yNbTarT:
u_tag U1; // u_tag — 3To NoYTH HOBLIV TUM AaHHbIX!!!]

Ul.ival = 5;

printf("Mone o6veanHeHns B uenom dopmate: u.ival=%d\n" , Ul.ival );
Ul.fval = 0.5f;
printf("Mone o6beanHeHus B AencTBUTENBHOM (hopMaTe: u.ival=%>5.2f\n" , Ul.fval );
printf("lMNone o6veanHeHns B uenom dopmate: u.ival=%d\n" , Ul.ival );

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

printf("Mone o6veanHeHns B cuMBonbHOM dopmaTe: u.ival=%s\n" , Ul.sval );

Pesynbrat Oyner Takum:

MNone
[loJsie
[loJsie
[loJsie

obrenmMHeHUsT
ob6reaMHEeHUsT
ob6BEeaMHEeHUSsST
obrenmMHeHUsT

B

uesom dopmare: wu.ival=5
percrBuTenbHOoM dopmare: wu.ival= 0.50
uenoM popmaTre: u.ival=1056964608
cuMBOJILHOM bopmaTe: u.ival=CTpoka
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8. XpaHeHMe gaHHbIX U ucnonb3oBaHune annos

8.1. /lanHbIe B IporpamMmax

OcHoBHas 11e71b J11000# porpamMmbl, IPOrPaAMMHOTIO KOMILIEKCA, IPOrPaMMHON CUCTEMBI
- 00paboTka JaHHBIX. Bo BpeMs BBINOIHEHMSI TPOTrpaMMBbl (4aCTO JUIsl 3TOTO 3Tana UCHOIb3YeTC s
tepmuH - Run Time) nanHbie 3aHOCSTCS B ONEPATHBHYIO MAMSITh HIIA CBEPXONEPATUBHYIO TAMSITh
(peructpsl mpolieccopa) U HaJl HUMU OIIEPAaTOPbl MpOrpaMMbl (KOMaHAbl MUKPOIPOIIECCOPA) BbI-
HOJHSIOT Pa3iuyHble AeUCTBUs WK onepauuu. Korga nporpaMMa 3aBepuiniach COXpaHUTh pe-
3yJbTaT €€ pabOTHl MOXKHO 3aIIOMHUTH TaK:

e BrIBecTH pe3ynbTaThl HA SKpaH JUCIUIES.
e BriBecTH pe3ynbrar Ha neyaTth (OymMakHas TBEpiasi KOIus).
e 3anucarh pe3yJbTaThl HA BHEIIHUN HOCUTENb (AUCKH, QUISIIKH U T.[.).

[TepBbie qBE BO3MOXKHOCTH HE COBCEM YJIO0HBI: € IKpaHa uH(pOopMaIMs CTUpaercs, Oymara
3aHUMAaeT MHOI'O MeCTa, TPYJHO B AaJbHEHIIEM UCIOIb30BATh NOIYYEHHYIO HH()OPMAIHIO U T.JI.
BriBon nH(poOpManuu Ha JUCK TpeOyeT BBIMOIHEHHS ONpeAeICHHBIX MTPABUI: HY)KHO yKa3aTh Me-
CTO JIOCTATOYHOE JJISl 3aIllOJHEHUs HMH(POpMAlMM, HYKHO NPHCBOUTH UMs 3TOM HH(OpManuu
HYKHO 3371aTh [IPaBUJIa €€ 3allUCH U OPTaHMU3alUH, JUISl TOTO YTOOBI B JajbHEHUIIIEM MOXKHO OBLIIO
Obl yMeThb ee npounTaTh. Kpome TOro, 3anmomMuHaeTcst BCnoMoraTenabHas HHPOpMaLus: JaThl co-
3IaHKSI M U3MEHEHUs!, KOJIM4ecTBO HHpopmMarun (pazmep) u T.1. s KOppeKTHOH pabOThI C MH-
dopwmarueit B UT cuctemax BBeIeHO PyHIaMEHTAIIbHOE MOHATHE — (haiil. ITO MOHATHE 3AJI0KHUIIO
OCHOBY TE€OPHH JIJIsl TOCTPOCHHUS IPOTPAMMHBIX CHCTEM 00pabOTKH, XpaHEHUS U ITPeoOpa30oBaHUs
uHpopMaIuu.

8.2. lonsiTue daiijia, ero onpeeeHusi  Pa3HOBHIHOCTH

Cy1iecTByeT MHOTO pa3iIMuHBIX ONpeeeHuit NoHATUs (aiis. ITo 0ObICHAETCS TEM, UTO
B Pa3HBIX yCIIOBUSAX (ITOJIB30BATENh, IporpaMMucT, T - TeXHOIOT, TEXHUK 10 000PYIOBAHUIO U
T.J.) 11l pabOThI HEOOXOIUMBI pa3Hble CBOMCTBA. J[Jis MOJIb30BaTENsl BA)KHO 3HATH HA3BAHHE U
pacnonoX)eHne KOHKPETHOTO (haiiina, ero TUI W BO3MOXKHO €ro pazMep. 3aMeTHM, UYTO HE HYKHO
MyTaTh NMOHATHE (aii ¢ OBITOBBIM MOHATHEM (aiiia — KapMalika (U3 MOJIUITUIIEHA), XOTS OIpe-
JIEJICHHbIE MOMEHTHI U 37IeCh CXOAHBI (COBOKYIHOCTh MH(OpMaIUY, XpaHUMOi1 BMecTe). Jliis mpo-
rpaMMUCTa TIOMHMO Ha3BaHHBIX BBHIIIIE CBOMCTB OYEHb Ba)KHA BHYTPEHHSSI OpraHu3alus ¢aia,
crocoObl 3anmucu 1 yTeHust uHpopmarmu, Hanuuue Oydepusaruu, GopmarupoBanus. i TeXHU-
YECKHUX CHEIUATICTOB U CUCTEMITUKOB BaXKHOM OyeT MHPOpMAIIHsI O PACIIONIOKEHNHN TAHHBIX HA
buznYecKoM HOCHUTENE, pa3Mephl OJIOKOB 3alMCH U KJIACTEPOB, CIOCOOBI COOPKU Mycopa U T.1.

O060011as1 Bce HEOOX0IMMOE IS MPOTPAMMHUCTA U TTOJIH30BATENS, MBI MOYKEM, HE TIPETCH-
Iysl Ha UCTHHY B TIOCTIEIHEN WHCTAHINH, C(HOPMYITHPOBATh TaKoe onpeaeneHue Qaiina:

DaiiJ — 5To NOMMEHOBAaHHAs COBOKYITHOCTh WH(OPMAIMH, OTIPEICTICHHOTO THIIA OPTaHH-
3allM{ W PacIoNIOKEHHAs B ONPEIeIEHHOM MeCTe MaMsATH (BHEUIHEH WM BHYTPEHHEH) KOMITbIO-
TEPHON CHCTEMBI.

B HEKOTOPBIX JIUTEPATYPHBIX UCTOUHUKAX, HAITPUMEDP B TOJKOBOM ciioBape [11], BbI Mo-
JK€Te BCTPETUTH TAKOE OIpe/EICHHE:

®aiin — 9T0 YacTh BHEITHEH MaMATH KOMIBIOTEPA, UMEIoNIas HIeHTUPUKATOP (M) U CO-
JeprKalias JaHHbIE.

Ha moit B3rsa, naxe Ui mojib3oBaTelis (ailioB, Takoe OmpeAesieHUEe HENb3sl CUUTATh
noyHbBIM. J1J1s yripaBieHus ¢aiaMyd B KOMIBIOTEPE €T0 OMEpalMOHHAs CUCTEMa UMEET CIICIIH-
ANTBHYIO TOJICUCTEMY, KOTOpas 3aHMUMaeTcsl ympaplieHueMm (Qaitnamu — (aiinosas cucrema. O0
9TOM BBI y3HaeTe B Kypce “OmnepannoHHbie cucteMbl . [1aBHas 3agada ynpapienus daiaaMu —
a¢heKkTUBHO pa3MenaTh Pailyibl Ha BHEIIHUX HOCUTEINAX U 00eCTieYrBaTh K HUM JOCTYII JJIs 4Te-
HUs ¥ 3anucu nHpopmarwu. Paznmmyaror cienyronue ¢aittoseie cucteMbl: FAT, FAT32, NTFS,
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HTFS u npyrue. Ouu ucnonb3ytorcs B pazauuHbix OC U MOCTOSHHO pa3BUBAIOTCS. MOXXHO He-
CKOJIBKO “NIPU3EeMJIMTH” ompenenieHus (aitia caeayrommum oopa3om:

®aiin — 5T0 TOMMEHOBAaHHAS COBOKYITHOCTh €IMHUIL XpaHEeHUsT HHPOpMAINH (HaIpuMep,
0aiiT), pacmo0KEHHBIX B PACIIO3HABAEMOM MOPSIKE (HApUMED, TTOCIICIOBATEIHHO) U UMEIOIINN
crienuanbHOoe 0003HaUCHHE KOHIA COBOKYITHOCTH.

U3 Takoro omnpeaeneHuss MOXKHO JaTh 0oJiee 4YaCTHOE ONpe/iesieHre oHATHe (aii:

®aiin — 3TO MOMMEHOBAaHHAS MOCIICIOBATEIILHOCTh 0ATOB, 3aBEPINAOIASCS CIICIHATb-
ueiM cumBojioM (Konerr daiina — EOF — End Of File). Takue daiisl MOryT ObITH TEKCTOBBIMH,
KOTJ]a Ha JONMYCTHUMBIE BHJIBI CUMBOJIOB HAJI0XEHO OTPaHMYCHHE, U IBOMYHBIMU (OMHAPHBIMHU),
KOI'Jla OTpaHUYEHUI HE MTPEeTyCMOTPEHO.

@ailsibl MOXKHO NPEACTABUTH KAK COBOKYITHOCTb CTPOK, OOBIYHO TaK MPEACTABIAIOTCS TEK-
cToBble ¢ailnbl. B 3TOM ciyuae yactHOe onpenenenue daiiina MOKeT UMETh CIEAYIOIUN BU/.

®Paiin — 3TO NOMMEHOBAaHHAsI U YHOPAAOUYEHHAs! COBOKYITHOCTh CTPOK, IPUYEM B 3aBUCH-
MOCTH OT HaszHaueHHus cTpoku MoryT ObITh Kak NTS (Null Terminated String), nmu6o 3aBemarbces
CHEIUATBHBIM CUMBOJIOM KOHIIa CTPOKH - (\n”).

daiin MOXKET paccMaTPUBATHCA KaK COBOKYITHOCTh cTpaHuIl (Page) uimm kak COBOKYIHOCTb
out uadopmarn. daiin MOXKET MPEACTABIATh 3aKOAUPOBAHHBIC OMPEICICHHBIM CIIOCOO0M pH-
CYHKH (COBOKYITHOCTh Pa3HOIIBETHBIX TOUEK) UJIU 3BYKH (3BYKOBBIC (DAMIIBI).

@Daiin MOXKET pacCMaTPUBATHCS KaK YIIOPSAOYEHHAs! COBOKYITHOCTh OJHOPOIHBIX 3aIIucen
(OIMHAKOBBIX CTPYKTYPHBIX THIIOB), CIIY>KalllUX JJIsl XpaHeHus U noucka uHpopmanuu. Takue
daitnel Ha3pIBatoTCs 6azamu gaHHbBIX (B/]) 1 UMErOT onpeneneHHy0 CTPYKTYpy. B KomIiekcHO
naboparopHoii pabote no nucuuruiae “OCHOBBI IPOrpaMMUpPOBaHUs” Bl OyeTe paboTaTh ¢ Ta-
kuMu (paiimamu mo ceoemy BapuaHty. HeoOxomumo Oyzner cozmate b/l, nob6aButhk Tyaa 3amucw,
otrcoptupoBath b/ u Tak nanee. itorom paboTsl OyeT 3aBepiieHHas porpamMma padoTaromias ¢
bBI.

OTaenpHOE MECTO BO MHOXKECTBE Pa3HOOOPA3HBIX TUIIOB (hailyioB 3aHUMAIOT (ailsibl, B KO-
TOPBIX 3alKCaHbl OMPEIEICHHBIM 00pa30M MPOrpaMMbl, KOTOPBIE BBITIOTHIIOTCS HAa KOMITBIOTE-
pax. Torna yactHoe omnpenenenue (aiina OyAeT TaKuM.

@Paiin — 370 IOMMEHOBaHHAs U yHOPSA0YEHHAs COBOKYITHOCTh KOMaH/I ( MHCTPYKLUH, or1e-
paTopoB, nporenyp, PyHKIHA, TOANPOrpamMM U T.1.), KOTOPbIE PEAHA3HAUCHBI AJIs1 BBIIOJIHEHUS
Ha KoMmmbioTepe. Takue (aiinpl Ha3bpIBAIOTCS TAKXKE MCHOIHUMBIMH IPOTpaMMaMu (MOYJISIMH).
Hawubosee pacnpocTpaHeHHbIE TUITBI TAKKX Iporpamm - *.exe, *.com win *.dll ( auaamuveckue
OHMOJIMOTEKH).

@Daiisibl MOTYT UMETh CaMyI0 Pa3HOOOPa3HYIO U CIOXKHYIO CTPYKTYPY, O KOTOPOIl 3HAIOT
pa3paboOTYMKN U MPOrpaMMEI, paboTtaromue ¢ dTUMH (ainamu. Hanmpumep, TaHHBIA TOKyMECHT
(“Metoauueckue ykazanus ...”") sasiercs ¢daitiom tuna “JTokyment MS Word”, umeer ciioxHyto
CTPYKTYPY, 4TO, B KOHEUHOM CUETEe, ONPEICISIET CIOKHOCTh MPOrpamMmm (KCTaTu, Toxe (aiyion),
paboTaIIMX ¢ TAKUMH (aiiiamu.

B nanno# maboparopHoii paboTe Mbl Oy1eM UMETh MECTO C OTHOCHTEIHHO TPOCTHIMHU, T10-
cJleZloBaTeNIbHBIMU (haillaMi, HO OCBOMM BCE OCHOBHBIE ONEPALIUM U TEXHOJIOTUH paboThl ¢ (aii-
JaMH.

[Toneenem uror. [lonsitue daiina, 3aHMMaeT 3HAUUTEIBHOE MECTO B MPOTrPaMMHUPOBAHUUI
¥ B MUH(POPMALIMOHHBIX TEXHOIOTUAX MecTo. Dailnbl ciryxaT U1 XpaHeHUs1 HH(pOpMaIuK mocie u
BO BpeMsi pabOThI MPOrpaMM, SIBJISIOTCS XpaHIIMIaMHU HHPopMaluu B 0a3ax JaHHBIX U CIOCOOOM
nepeaaun uHpopmaruu. Pailsiel MPeICTaBIAIOTCS B “HEBUIUMOM ™ 3JIEKTPOHHOM ¢opmare. Mx
COJIEP’)KUMOE MOXHO YBUAETH TOJBKO C IOMOIIBIO CTIEHUaIbHBIX MporpaMM. CaMbIMU IPOCTHIMU
10 OpPTaHU3AIMH ABJISIOTCS TEKCTOBBIE (aitnbl. OHM 3aIOMUHAIOTCS MOOANTHO WM OCTpouHo. B
MPUHILIKIIE, TEKCTOBbIE (ailiibl MOT'YT paccMaTpUBaThbCsl KakK AJIMHHAS CTPOKA CUMBOJIOB.

8.3. OnepauuoHHas cCMCTeMA, MOTOKHU U (ailJibl
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Onepannonnas cucrema (OC) cCOBpeMEHHOI0 KOMIIBIOTEPA BBIIOJIHAET MHOTO JEHCTBUI
CBSA3aHHBIX C (aillaMu, Kak pecypcaMd CHUCTEMBI: YNpaBieHUE TaHHBIMU (HEMOCPEICTBEHHO
¢aiinel), yrpaBieHHe 3aJlaHUSIMU U TIpolieccaMul (MporpaMMHbIe (hailiibl), yIpaBieHUE YCTPOWi-
cTBaMH ((paityibl pacrosiaratloTcsi Ha yCTporcTBax). B oTnensHON qUCITUTIIIMHE HA CTApIINX Kypcax
BbI OyzieTe n3y4ath nanubie QyHkiuu OC. 31ech MBI BBIJICIUM TOJIBKO T€ OCOOCHHOCTH, KOTOPBIE
CBS3aHbI HETMIOCPEICTBEHHO C MIPOrPaMMUPOBAHUEM Ha SI3bIKaX BBICOKOTO YPOBHSL.

Bo-niepBbix, st06as padota ¢ aitnom BemmonHsercs noa ymnpasieHueMm OC. D10 00bsicHs-
eTCs TeM, YTO IPETEHI0BAaTh Ha pabOTy C KOHKPETHBIM (hailJioM B OMH MOMEHT MOTYT HECKOJIBKO
pasnbix npoueccoB. st aroro OC umeeT crienuaibHble CIUCKH — TaOJIMIIbI, pa3peniacT Win 3a-
npemiaer padbory ¢ daitiom (0TKpbITHE (aiiia), KOHTPOJUPYET ONepari padoThl ¢ ¢aitaom (dre-
HHE U 3anuch). Bo-BTophix, B OC BKIIOUEHBI BCTPOSHHbIE OUOINOTEKH, 00ECIeUnBaIOIINE YTe-
HUE U 3alKCh JaHHBIX C YCTPOMCTB, /i€ PACTIONOKEHBI (hailiibl.

[TonsiTus yctpoiicts u (paiinoB 0606mens B OC 10 MOHATHS TOTOK BBOAA U BhIBOAA. [lox
IIOTOKOM BBOJIa IIOHUMAETCS YTeHUE HHPOPMALIUK C KJIaBHATyPhI WK JTr000r0 daitna (stdin). TTox
MIOTOKOM BBIBOJIa IOHUMAETCS BBIBOJI HH(POPMAIIUHM HA SKPaH MOHUTOPA WJIH B JIFOOOW TEKCTOBBIN
daiin (stdout). CranmapTHbIC TOTOKK BBOJIA U BBIBO/Ia UMEIOT (DUKCHPOBAHHbIC HA3BAHUS K MOTYT
UCIIOJIb30BaThCs B iporpammax. Kpome nepeuncinennsix (stdin, stdout), B si3eike CU noctynen
CTaHJapTHBIA MOTOK BbIBOJA MH(MOpManuu 06 ommbkax — stderr. Kpome craHzapTHBIX MMOJIb30-
BaTeJIM MOTYT ONHUCATh MPOU3BOJIBHOE YUCIIO COOCTBEHHBIX ITOTOKOB BBOJIA U BBIBO/IA, CBSA3aHHBIX
¢ daitmamu (ctpykrypa - FILE).

Onucanue MOTOKOB B 3aroJIOBOYHBIX (haiiyiax BBOAA U BHIBOJIA UIMEET BHL:

FILE *stdin; // CTaHaapTHbIV BBOA AaHHbIX, YMONYaHWe KiaBuaTtypa

FILE *stdout; // CTaHAapTHbIN BbIBOA A@HHbIX, YMOMYaHWE 3KpaH MOHUTOpPa

FILE *stderr; // CTaHAapTHbIN BbIBOA MHMOPMaLMM 06 ownbkax, yMonyaHue skpaH MOHUTOPa

I'ne FILE cnenmansHas ctpykrypa ajis paboThsl ¢ dainamu. B 4acTHOCTH B Hee 3aIUCHI-
BAeTCsl YHUKAIBHBIA JECKPUNITOP (CM. HIKE) OTKPBITOTO aiina.

8.4. Umena u pacuupenus (aiijioB

B ¢aitnoBoii cucreme xommbioTepa (ailyibl XpaHATCS B KaTalorax, pasMepbl KOTOPBIX
OTPaHUYEHBI TOJIBKO (PU3MUECKIUMHU BO3MOKHOCTIMHU kecTkuX nuckos (HDD). B pa3nbix karaso-
rax MOTYT OBITh 3aIIICaHbl OHOMMEHHBIE (haiiinbl, HamMuue GaiioB ¢ OAMHAKOBBIMU UMEHAMU B
OJIHOM Katajiore HenonmyctuMo. CyMMapHbIH pa3Mep XpaHUMbIX (DaiijIoB HE MOXET MPEBBIIIATh
pasmep PU3NUECKOro KECTKOTO JTUCKA.

Nwmst korkpeTHoro daiina B OC 3agaeTcsi TEKCTOBOM CTpOKOH B (popmare:
<ums (aiina>[.<pacmmpenue nmenu ¢aiisia>]

Wwms daiina — 3To OCHOBHOE Ha3BaHue (paiina, HE0OX0UMOE /IJIsl IOUCKA U UCTIOIh30BAHUS
¢aiina. Pacimpenue nmenu ¢aiina (HeoOs3aTenbHast 4acTh) YKa3bIBaeT HA TUII (aiisia, €ro CTpyK-
TYpY U MOXET ObITh MCIOJB30BAHO B IpOrpaMMax JJisi KOHTpOJIs conxepxkanus (aiina. Panee B
OTIEpPAIMOHHBIX cucTeMax M (alIOBBIX CHCTEMaxX CTapOro MOKOJEHUS JUIsi UMEHH (aiiia MOXKHO
OBUIO BBIACTUTH 70 8-MU CHMBOJIOB, a 10 pacIIMpeHue 10 3-X CUMBOJIOB (cTpyKkTypa “8.3”). B
HACTOsIIee BpeMsl OrpaHUYCHHS Ha JUIMHY (aillia U ero paciipeHus NpakTUYeCKU CHATHI: CHa-
vasa 10 32 cumBosioB (FAT32), a 3atem 10 255 cumBosioB (NTFS). B OC tuma Unix pomycTuMbiii
pa3Mep uMeHH (¢aiina emle BbllIe, XOTs, OTMETUM, MPAKTUYECKU 3TO PEKO HCITIONb3yETCS.

[Tpumepsl nMeH (aiiioB MPUBECHBI BHIIIIE:

Winword.exe — ums nporpammser MS WORD,

“Otuert no JIP crynenra IlerpoBa rpynnsl UY5-31.DOC” — ums 1oKkymeHTa,

“banaana o nercrse - B.Bbicoukunii.mp3” — umMs 3ByKoBOTO (haiina,

DATABASE.MDB — ¢aiin b1 MS Access.

Sample.txt — 1BoMUHBINH TEKCTOBBIN (aii.

IIpumep — ums Qaiina 6e3 pacmupeHusl.

B kaBbIuKkax B3sThl UIMHHBIE HMEHA (ailioB, B KOTOPBIX MPUCYTCTBYIOT MPOOEIBI.
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8.5. OTKkpbITHE U 3aKpbITHE (PaiiIoB

st paboTsl ¢ daiimom nporpamma 1 OC 10KHBI IPOBEPUTH CIIEAYIONICE:
CYLIECTBYET JIU (ailsl ¢ 3aJaHHBIM UMEHEM B YKa3aHHOM KaTajiore,
JIOCTYTIEH JIU OH JUIsl paboThI B IpOrpaMMe, U B KaKUX JOIMYCTUMBIX PEKUMaX,
HE 3aHAT U (paiis1 B JaHHOE BpeMs APYTroi 3a/1adeid, ecau CUCTeMa MHOT03a/1auHasl,
® UT.I

Taxue neiicTBUS BBITIONHSAIOTCS CIIEHUANTBHBIMA KOMaHIaMH B (QYHKIIHSIMH, KOTOPBIE 1101
ynpasienuem OC, u Ha3bIBaroTCst OTKpbITHEM (aiina (open file). Ecnu ¢aiin ycnenHo oTkpsiT,
TO OH CTaHOBHUTBHCS JOCTYIHBIM U paOOTHI B IPOTpaMMe B 3aJlaHHOM peskume. Ecnu daiin He
OTKPBIT, TO HEOOXOJJUMO MCKaTh OIIMOKY OTKPBITUS U €€ Ipu4uHy. [loce ycrnemHoro oTKpbeITUs
¢aitna OC BeIgenseT Ui 3TOTO (aiiia crienuaabHbIN JecKpunTop (aiina (mepeaaet B mporpaMmmy
B ctpyktypy FILE) u cnenmansubiit 610k onucanus daiina (FCB — File Control Block). Biok
FCB — onepannonHas ciucTeMa HCIONb3YeT Il KOHTPOJISI HCIIOIB30BaHus (aiina.

[Tocne paboTsl ¢ daitnom oH qomxkeH ObITh 3aKpbIT. Oc 0cBOOOXKAaeT (haiii aAns AanbHel-
IIer0 UCIOIb30BaHus, yaanster ook FCB. ®ynkunu 6ubnroTeku BBoaa 1 Beioja fclose u _close
U JIpyrue NpUMEHSIOT JUIl OTKPBITUS (aiiioB. DyHKLUSA OTKPBITHS (aiiioB UMEET Cleayromuii
TPOTOTHIT:

FILE *fopen( <HWwms ¢paiina>, <Pexum oTkpbiTHS (Daiiaa>);

Nms daiina Mbl yxke 00CyXIanu, OHO 33JJaeTCsl CTPOKOM, a PEKUM OTKPBITHS (PaidioB Mo-
KeT OBITh 3aJ1aH TaK:

"I - OTKpBITh TEKCTOBBIN (hailsl TOJIBKO I UTEHHUSI, €ClIU (aiisia HeT To omuoKa.

"W" - OTKPBITHh WK CO3AaTh TEKCTOBBIN (DA JAJIs 3aMKCH, JJIsl CO3TAHHBIX (PaIOB COAEPIKU-
MO€ OYHILAETCS.

"a" - OTKPBITH TEKCTOBBIN (haiiy 7151 10OaBICHUS 3aNTUCel B €r0 KOHell, (haiil co31aeTcs, eCliu
OH He ObLT CO3/1aH.

"rb" - oTKpBITH ,OMHAPHBII (aiia TOIBKO JJIS YTeHUsI, ecu (aiiia HeT TO omMoKa.

"Wb" - OTKpBITh WM cO31aTh OMHAPHBIN (aiii IS 3amKcy, UIs CO3IaHHbIX (aiioB coaep-
KFMOE OYHIIIAETCSI.

"ab" - oTKpbITh OMHAPHBIN (aiin i Ko0aBlIeHHUS 3amiceil B ero KoHell, (aii co3maercs,
€CII OH He ObUI CO3/1aH.

"r+" - OTKpBITh TEKCTOBBIN (ailsl /Ul YTEHUS U 3aIlUCH, €CIH (ailyia HeT To omuoKa.
"W+"- OTKpBITH WJI CO3/1aTh TEKCTOBBIN (Daiil 17151 YTEHHS U 3aIMUCH, JUIS CO3AaHHBIX (DaliIoB
COJIEPKUMOE OUHIIIACTCSI.
"a+" - OTKpBITh TEKCTOBBIN (aiii /1 yTeHus 3anuceil uim 100aBIeHUs 3auceil B ero KOHell,
(haiin co3maeTcs, eciii OH He ObUT CO3/IaH.
"r+b" - oTKpBITH OMHAPHBIN (aiin Ui yTeHHs 1 3anucH, eciid (aiiaa HeT To OImnoOKa.
"W+D"- OTKpBITH WK cO31aTh OMHAPHBIN (haiT U1 YTCHHS U 3aITUCH, ISl CO3AaHHbIX (ailioB
COJIEPKUMOE OUHUIIIAETCS.
"a+b" - oTKpbITH OMHApPHBIN (Al IS YTEHUS 3aMUCel WM J00aBICHHUS 3aMKUCceil B €ro Ko-
Hell, (aiin co3maercs, eclii OH He ObLT CO3/aH.
[Tpumepsl pyHKUIMIH U1 OTKPHITHS (ailyioB B pa3HbIX pexUMaXx:
FILE *pF; // CTpykTypa onucaHus daiinos
pF = fopen( "fputc.out", "w+"); // OTKpbITWE TEKCTOBOro haina Ans 3anucy U YTeHns
pF = fopen( "fputc.out", "r"); // OTKpbITUE ANa 3anucu
pF = fopen( "fwrite.out" , "r+b"); // OTkpbiTe ABONYHOrO haina Ans 3anucu U YTeHns
pF = fopen( "fprintf.out" , "w+b"); // OTKpbITE UNM co3aaHue aBouyHoro dakna ans
YTEeHWs U 3anucu

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY ); // OTkpbiTye ABOMYHOIO A4S
npsIMOro A0CTyna
Jns 3akpbITHS  (QaillIoB MOXKHO HCIIOJIB30BAaTh CJEAYIOUIME OOpalieHus K
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GbyHKIMSM:

fclose(pF); // 3aKpbiTe TeKCTOBOro chaiina

close( pFBin ); // 3akpbiTne 6UHapHoro/aBonyYHoro daina

8.6. bubJIM0oTEeKH U 3ar010BOYHbIE (haiiibl

3arojoBoYHBIMHU (haiilaMu B cucTeMe MporpaMmMHupoBanus 6a3zoBoro s3bika CU uist 6ub-
JHMOTEK BBOJA U BBIBOJA SBJISIFOTCS CIeAyIomuMe (Ganbr:

#include <stdio.h> // OcHoBHas 6mubnmnoteka BBoAa M BbiBoAa Cn - RTL
#include <fcntl.h> // KoHcTaHTbl BBOAA U BbIBOAA
#include <io.h> // ®yHKUMM HM3KOYPOBHEBOIO BBOAA W BbIBOAA

#include <conio.h> // KoHconbHBIN BBOJI ¥ BHIBO/T
#include <sys/types.h> // Koncrantsl B/B
#include <sys/stat.h> // Koncraurer /B

Coneprxanue 3THX OMOJIIMOTEK MOXKHO Y3HATh: H3Y4UB JOKYMEHTAIUIO U tuTeparypy [ 1,2,
11], mocmoTpeTh puMeps faHHbIX MY k JIP, wiu oopatuthest myist momoind B MSDN [4] nokais-
Hol 1 UHTepHeT Bepcun. MOXKHO TakKe OTKPBITh CaM 3aroJIOBOYHbBIHN (haiii (OH UMEET TEKCTOBBIN
dbopMmart) u U3y4dHTh ero camoctositenbHo (1!1).

8.7. OcHOoBHbIE Onepanui U PYHKINHU IS padoThI ¢ paiiiamu

Oneparnyu Haj (ailaMu MOTYT OBITH pa3/IeNIeHbI Ha JIBE TPYIIIHL:
e Omepanuu Ha COJICPKUMOM KOHKPETHOTO (aiiia u
e Omnepanuu HaJ GHaiIOM B IIEIOM.
Jiist paboThl ¢ colep)KUMBIM (aiiia mpeaycMaTpUBarOTCs CIIEAYIOIINEe OCHOBHBIE Orepa-
YU U PYHKIHUU:

Co3nanue aiina, 0ObIYHO MPOUCXOMT MPH OTKPBITHH (aiina (open, fopen, cre-
ate).

Otkpeitue daiina (_open, fopen).

3akpeitue daiina (_close, fclose).

Onepanus urenus u3 daiina (_read, fread, fgetc, fgets, fscanf).

Omnepanust 3amucu B daiin (_write, fwrite, fputc, fputs, fprintf).
[epemernenue Texyiero ykasarens ¢aiiia u ero onpeneneuue (fsetpos , fseek).
Onpenenenne xkonna ¢aiina (_eof, feof)

[Tonyuenue neckpunropa daiina (_fileno).

st paboTsl ¢ (paiimamMu B LEIOM IPeAyCMaTPUBAIOTCS CIIEIYIOINE OCHOBHBIE ONIEPaIiH

U QyHKIUH:

[TepenmenoBanwe ¢aiina (rename)

VY nanenwue daiina (remove)

YcranoBka v u3MeHeHHE aTpuOyTOB daitna (Chmod, access).
Onpenenenue pasmepa ¢aiiia (_filelength)

Omnpenenenne nMenu ¢aiina u ero pacronoxxenus (_fullpach, div)
W3menenue noroka (reopen)

CucreMHbIC KOMaH/IbI JUIsl paOoThI ¢ (aiiinamu (System).

JIJist 9TeHUsT M 3alACH HMCIIONIB3YIOTCS Pa3IMuHbie BO3MOKHOCTH M (pyHKIMU. Pabota ¢
daitnamMmu BO3MOKHA Ha OCHOBE cTaHAapTHOM O6ubnnoteku Run-Time Libraries (CRT) unu 6u6-
JUOTEK MOTOKOBOTO BBOJA BeiBoga Standard C++ Library (STL). DTu OuOImoTeKu HEOOX0IUMO
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BHUMATEJIBHO U3Y4YUTh U UCIIOJIb30BaTh IIPH IPOrPaMMUPOBAHUNU. 3/1€Ch OIPAHUYMMCSI KOHKPET-
HBIM TIPUMEPOM JIJISl CO3J]aHMsl, YTeHus U 3anucu (aiina. s nepBoro 3HakoMcTBa ¢ GubIMOTE-
KaMU [IPUBOAMM IPUMEPbI HEKOTOPBIX (DYyHKIMIA AJ1st paboThI ¢ daitnamu. KoMMeHTapum B TekcTe
MIPUMEPOB MOSACHSIOT PabOTY BbI3bIBaEMbIX (PYHKIIMI BBOJA U BHIBOJA.

FILE *pF; // OnucaHue ykasaTens — ageckpuntopa cdarina pF

pF= fopen("test.txt" , "w+"); // oTkpbITUe baiina Ans 3anucun 1 co3aaHus
fputs("Mpumep BbiBoga cTpokun!!!" | pF); // BbIBOA B halin CTpoKM

fclose(pF); // 3akpbiTue danna c geckpuntopom pF

pF= fopen("test.txt" , "r+"); // OTKpbITUE haiina ans uTeHus

char * FBuf{200]; // Onucaxune 6ycepa FBuUf nns BBoaa cTpoku us daina
fgets((char *)FBuf, 100, pF); // yTeHuin cTpoku 13 darina B FBuUf

printf( "3 daiina ctpoka = %s \n", FBUf ); // BbiBoA Ha koHconb 6ydepa FBuUf

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

B paznuusbIX npuMmepax AaHHBIX METOAMUYECKUX YKa3aHUH (CM. HMXKE) U KOHTPOJIBbHBIX
3aJJaHUH BBl MOKETE MCIOIb30BaTh JaHHBIEC IPUMEPHI.

8.8. YpoBHM BBO/1a/BbIBO/Ia M THIIBI (paiijioB

B s3p1xe nmporpammuposanus CU npenycMarpuBaroTcsi, B 3aBUCUMOCTH OT ITOCTABJICHHOM
3aJauu, pa3InyHbIe TEXHOJIOTUH (M QYHKIUH) A5t paboThl ¢ (haiimamMu. MOKHO BBIICIUTH CIIEY-
IOIIME BO3MOXKHOCTH:

e [locuMBOIBHBIN BBOJ BBIBOJ B (haiiyiax, KOTJa TEKCTOBBIN (aiii paccMaTpuBaeTCs
KaK O/lHa JUIMHHAS CTPOKa;

e BBOJI/BBIBOJ] CpETHETO YPOBHS (CTPOKHM), B 3TOM CIIy4ae TEKCTOBBIN (hailin paccMat-
pHUBAETCsl KaK COBOKYITHOCTb CTPOK;

e BBOJI/BBIBOJ] BEPXHETO YPOBHS, TEKCTOBBIE (hailibl (hOPMUPYIOTCS Ha OCHOBE I11a0-
noHOB popMatupoBaHHOTO BbIBOAA (IloTOKH, hopMaTupoBanue u Oydepusanus);

e BBOJ/BBIBOJI HUKHETO YPOBHS, B 3TOM CIIy4yae MCIOJIb3YIOTCsA OUHapHbIe (Pailibl, a
npejcTaBieHne HHPOpPMAlUU 33JaeTCs BO BHYTPEHHEM MPEICTABICHUHM KOMIIbIO-
Tepa (pabota ¢ 6aiiTaMu, CTPYKTypaMu C BHYTPEHHUM IPE/ICTABICHUEM).

e Broa/BeiBoa ¢ KOHCOJIM (MPSIMON MOHUTOPHBIA BBIBOJ M TIPSIMOM BBOJ| C KJIaBHa-
TYpBl), @ TAaKXKe /U1 IOPTOB BBOJIA U BBIBO/IA (JPyTHe YCTPOWCTBA BBOJA U BHIBO/IA —
MPUHTEpP, TUHAMUK U T.11.).

8.9. Onucanmue ¢aiisa B nporpamme. Ctpykrypa FILE.

Jist paboThI ¢ (paiisioM ero IECKpUIITOp HYKHO ONUcaTh. Beimie ObU10 0TMEYEHO, YTO 3HA-
YyeHue AeckpunTopa GopMUpyeTcs pH OTKPLITHH (aiina. Bo3aMoxkHBI 1Ba BapuaHTa 3alIOMUHAHUS
JIECKpPUNITOPA B 3aBUCUMOCTH OT TEXHOJIOTHH PaboTHI ¢ (aitiom (BBO/BBIBOJ] Ha HIDKHEM YPOBHE
U BBOJI/BBIBOJ] Ha BepXHEM ypoBHE). Jlji1 paboThl Ha BEpXHEM YPOBHE MOXKEM 3alKCaTh TaK:

FILE *pF; // OnucaHue ykasaTens pF — ¢ geckpuntopoM cdaiina _file

pF= fopen("test.txt" , "w+"); // oTkpbITUe baiina Ans 3anucun 1 co3aaHus
VYkazatens pF, ecau aiin oTKPBIT 0€3 0MUO0K, MOXKET MCIOJIB30BAaThCS J0 TEX IOP
noka (haits He ObLT 3aKpbIT. Ha BepXHEM ypoBHE 3TO JeNaeTcs Tak:

fclose(pF); //3akpbiTue daina ¢ aeckpuntopom pF
Crpykrypa FILE nns paGotsl ¢ daitiamMmu B 3TOM pexuMe rmokazana Huxke. Kak BugHO 13
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OIMCAHUs 3TO UM 00BsABICHO omucareneM typedef.
struct _iobuf {

char *_ptr;

int _cnt;

char *_base;

int _flag;

int _file; // OekcpunTop oTKpbITOro aiina
int _charbuf;

int _bufsiz;

char *_tmpfname;

¥

typedef struct _iobuf FILE; // 3agaHve Tvna cTpykTypbl FILE
Ornucanue JeCKpUNTOpa Ha HU’KHEM YPOBHE BBITIOJIHSETCS TaK, 3/1€Ch HET HUKAKOU CTPYK-
TYypbl, Bcst nHGOpManus o Qaiisie coxpaHsercs Ha YpOBHE ONEPAlMOHHON CHCTEMBI:
// HU3KOYypOBHEBBIN - IBONYHbBI BBOA - BbIBOA
int pFBin = 0;

A 3akpbITHE (haiiina BBIOIHACTCS CIETYIONIM BEI30BOM:

_close( pFBin ); // HuskoypoBHeBOE 3akpbiTue thaiina

8.10. TekcToBbie M OMHAPHBIE (IBOUYHBIE) (haMIbI

MBI ye He OJTMH pa3 YIIOMHHAIN TeKCTOBbIC U OMHApHBIE (aiiiibl, HO HE YTOYHUITH, B YeM
3aKJIFOYACTCs Pa3INune MKy HUMHU. BO-TIepBhIX, TEKCTOBBIC (Daiiiibl MOTYT OBITh HCIIOJIb30BaHbI
¥ B TEKCTOBOM pekuMe. [ TaBHOE pa3iuuue TeKCTOBBIX M OMHAPHBIX (DaiyIOB 3aKIF0YaeTCs B CIO-
cobe npezcTaBieHus U(PPOBHIX TaHHBIX. CUMBOJIbHBIC JJAHHBIC B 3TUX JBYX CIIydasx MPeICTaB-
JSIFOTCST OIMHAKOBO. B TEKCTOBBIX (paiinax HU(pOBHIE JaHHBIE PEICTABISIOTCS CHMBOJIAMH, T.€.
BBITIOJTHSIETCS MIEPEBOJ] B CUMBOJIbHOE nipectanienue (fprintf, itoa u ap.). B Ounapubix daiinax
1 poBOE NpeICTaBICHNE TAaHHBIX U3 OTIEPATHBHOM MaMATH KOMHUPYETCs B (ailil BO BHYTPEHHEM
NPE/ICTABIICHUH, T.€. KOIMHUPYIOTCS OAaNTHI, & HE CHMBOJIBHOE TPEICTABICHUE JaHHBIX. Pasmuune
MEXKIy CIOCOO0aM¥ TpeACTaBICHUST WHPOPMAIMM MOKHO YBHJECTh HAa COBMECTHOW pacrieuaTKe
HICCTHAIATEPUYHOTO ¥ CHMBOJILHOTO TPEICTAaBICHUS AaHHBIX. [|Jis TekcToBOro (haiiyia Takas

pacreyarka BBITTIANT Tak (Ie/IbIe YhCiia MPeCTaBIeHbl CHMBOIBHO — “31” 1 “327):
Agnp.: llecTHaAUaATEpPUYHOS IIPeICTaBJIEHME | CMMBONIBEHOE MPEeACT .
0000: D1 F2 FO EE EA EO 31 20| 21 21 21 20 31 20 32 20|Crpokal !!'! 1 2
Takast cTpoka MOXeT OBITh ITOJTydeHa CJIEYIONUM OIlepaTopoM mporpammsl (daiii - pF):
fprintf (pF , "Ctpokal !l %d %d ", 1,2);
Jns GuHapHOoTO (haiina Takas pacreyaTka BRITISIUT Tak (I11€70€ YUCI0 2 — MPEACTaBICHO
BO BHYTPEHHEM MalInHHOM Buze — “027):
Agnp.: llecTHaAUATEPUYHOS IIPeICTaBJIEHME | CMMBONIBEHOE MPEeACT .
0000: C8 E2 EO ED EE E2 00 00| 00 00 00 00 00 00 OO OO|V)B@HOB. . ........
0000: 00 00 00 OO0 OO0 OO0 OO0 00| OO0 OO0 C9 42 02 00 00 00 v e v v v e e e i

Takue CTPOKH MOTYT OBITh TIOMYYEHBI CICAYIONTNM (PparMEeHTOM TEKCTa MPOTPAMMBI:
// CTpykTypa ans BbiBoAa
struct Person { // CTpykTypa ons npumMepos
char Name[24]; // ®amunus
float Stipen; // CtuneHgus
int Kurs; // Kypc
¥
// OnucaHue v BbiBOA
Person P1 = {"BaHoB", 100.5f, 2 };

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

B nmpuMepax Tekcra u pacriedyaTkax KpacHBIM IIBETOM OTMEUYECHBI 3HAUEHHSI, COOTBETCTBY-
fome aApyr npyry. O6pature BHUMaHue, yTo B OuHapHoM (aitne “2” xonupyercs kak “02007,
MITAIIAI 1 cTapinnii 6aiTel Trma int ( AByx0alTOBBIHM THIT) PaCIOI0XKEHBI B 00PaTHOM MOPSJIKE.
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8.11. IlpoBepka KoHua (aiijia u yka3aTeab uTeHUs Ppaiiia

[Tpu o6padoTke (rpu uTeHUN) (ailIoB HEOOXOIUMO 3HATH, IPU KAKHX YCIOBUAX IIUKII UTe-
HUS 3anuceil MoXkeT ObITh 3aBeplleH. J[pyrumMu Cl1oBaMH HYKHO ONPEAEIUTh CIIELUaIbHOE yCIIO0-
BUe KoHIa (paiina. B o6mieM, 3To MOKeT OBITh YCTAaHOBIIEHO B MPOrpaMMe CIEAYIOIUMU CIIOCO-
Oamu:
e VY3HaTh 3apaHee pa3Mmep ¢ailla ¥ CUMTaTh YUCIO CUMBOJIOB MPOYUTAHHBIX U3
(aiina.
e [IpoBeputs koHer ¢aitna cnennansHoi Gynkuueii (_eof wiu feof — End Of File).
e [IpoBeputs ureHue creruanpaoro d6aiita — EOF- End Of File.
¢ [IpoBepuTth 3HaUEHUE YHCIa OAUTOB, TOIYYCHHBIX U3 (aiijia K JAHHOMY MOMEHTY,
U OLIEHUTHh IO 3TOMY 3HaueHHIO (aKTHUECKoe 3aBeplieHue oOpaboTku (aiina

(TOIDKHO OBITH IPOYHMTAHO HYJIH OaiT) — Hanpumep, pyukiwu fread wim _read.
B mpumepax, paccMaTpuBaeMbIX HHXKE, Mbl OyJIeM HCIOJIb30BaTh Pa3IMYHbBIC CIIOCOOBI
NPOBEPKH KOHIA (aiina. 31ech MoKaKeM OrepaTop AJIs BEIBOJA pa3Mepa OTKPHITOTO (aiiia.
printf("AnuHa daiina = %Id \n",_filelength (pF->_file));
Jlnst BeiBoma pasmepa TpeOyetcs meckpuntop daidna (_file), mostomy ucmomb3yercs
cchuIKa 1o ykaszatento (pF->_file).

8.12. PaGoTa ¢ TEKCTOBBIM/IBOMYHBIM (pAiljIoM ¢ DaliTAMHU - CHMBOJIAMH

J171s1 3aTKMCH ¥ YTCHHUS OalTOBBIX TEKCTOBBIX (hailioB UCTob3yroTes Gpyukiuu fputc (putc)
u fgetc (getc). s npoBepku KoHIa (aiina npu yreHnn ucnons3yercs Gpynkiums feof. OrmeTnm,
YTO TaKUM CHOCOOOM MOXKHO paboTaTh U C TEKCTOBBIMU M C OMHApHBIMHU (ailnamu (OTKphITHE
"w+b™).
3amnuch (aiiia B 1ukie modaiiTHo Ha ocHoBe cTpoku (StrOut):
FILE *pF; // CTpykTypa onvcaHus caiinos

// BbiBOA B chavin
char StrOut[]="Mpumep cTpoku Ang BbiBoAa B dain!\n";
pF = fopen( "fputc.out", "w+");
char ch;
// BbiBoa B chaitn
for (inti=0; StrOut[i] !="\0" ; i++)
{
//putc( StrOut[i], pF ); // BbiBOA OAQHOrO CMMBONA
fputc( StrOut[i], pF ); // BbiBOA O0AHOrO CMMBONa
by
fclose(pF);
UrteHne 1 MTOCMMBOJIbHAS pacnievaTka (aiia:
// Beoa 13 daina
pF = fopen( "fputc.out", "r"); // OTKpbITME ANs YTEHNs
while ( !feof(pF))
{

char ch = getc(pF);
if ( 'feof(pF) ) // Ons BbiBoaa ManeHbkoro 's' ecnn ch== EOF (310 'a')
printf( "%c", ch); };

fclose(pF);

Pesynbrar urenus ¢aiina:

lIlpyMep CTpPOKM Ijisi BrBOza B dann!
Ecnu npoBepsiTh mpocTo cuMBoI KoHIIA daiiina (EOF):

if (! (ch==EOF)) //
printf( "%c", ch); };
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TO MoTy4YnM Tak (“si”” He BBIBOAWTCS HA TeYath, a B paiine ects!):
IlpyMep cTpokM In BeBOAa B darm!

8.13. PaGora ¢ TekcToBBIM (haiijioM MOCTPOUHO

JIist 3amiCH U YTEHHSI CTPOKOBBIX TEKCTOBBIX (hailioB mcrmonb3yrores GyHkmuu fputs
(puts) u fgets (gets). [lu1st mpoBepKku KOHIIA (aiiiaa npu YTeHUH ucmonbdyercs Gpynkuus feof.
3amuch (aiina B MUKIE MOCTPOYHO HA OCHOBE YHCEN CITy4allHO CT€HEPHUPOBAHHBIX IS
KaXJI0W CTPOKH:
/1//]] Pabota CO CTPOKAMU

// Bydyp BBOAA
char line[81]; // namsaTb ans 80 cumsonos + cumeon '\0'

// BbiBoa B havin (puts)

srand( (unsigned) time( NULL ) ); // ana cnyyaiHOro yucna v CrydyaliHoOro Havasna
nocrneaoBaTeIbHOCTH

// srand( (unsigned) 1 ); // Echn 1 To npy HOBOM 3anycke NporpaMMsbl CilyyaliHas

// nocneaoBaTenbHOCTb BO30OHOBAETCS

rand(); // ans cbpoca nepBoro Yncna
/1

pF = fopen( "fputs.out", "w+"); // OTKpbITWE TekcToBOro aina ans 3anucu

// Tenepaums uncna 1-100 n nepesoa B CMMBOMbHOE U A06aBNEHNE K CTPOKE

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

{

strepy( line , "Ctpoka ans puts - "); // HayanbHas cTpoka

unsigned int n = (unsigned int) (((double)rand()*99.0)/ (double)RAND_MAX);// 0 - 99 —
HoMep n06aBKu

char Num[10]; // CumBonbHbIN Bydep Ans nepeBosa LEenoro yncna

strcat(line , itoa (n + 1 ,Num, 10)); // npwu nepeBoge + 1

strcat(line , " \n"); // no6aBuM KOHeL, CTPOKM

fputs( line, pF); // BbiBog cTpoku B hain

fclose(pF); // 3akpbiTue danna
YreHne U MOCTpOYHAs pacreyaTrka TEKCTOBOTO (aiiia:
// Beoa v3 daina (gets)

pF = fopen( "fputs.out", "r"); //OTKpbITUE TEKCTOBOro aina ans YteHus
/l

while (!feof(pF) )

{

fgets( line , 80, pF ); // YTeHune cTpokun us daina
if ( !feof(pF) ) // MpoBepka koHUa taiina
printf( "Ctpoka 13 daiina:%s", line); // Nepesoa cTpoku B daine!

fclose(pF); // 3akpbiTne daiina

PesynbraT uTeHHs TEKCTOBOTO (aiina nmo crpokam (ciydaitHoe yncio 1-100 npukieeno k
CTpOKe) mpuBeAcH Huke. OOpaTuTe BHUMAHUE, YTO CHMBOJI KOHIA CTPOKHU (\N) CUMTHIBACTCS B
CTpoke u3 (aiiyia, OH 3amMucaH B MpeabayIneM Iukiie. Eciau ero He moctaButh, TO GyHkius fgets
Oyzaer cuuThiBaTh M0 80-T CHMBOJIOB M MOXKET JOCTHTHYTh KoHIa (aiiiaa (feof) pambime. Bee
CTpOKH He OynyT pacneuyaransl. Kpome storo, pazmep Oydepa A 4TeHUsS HY>KHO YBEITUYUTb.

Crpoxa m3 bamnma: Crpoka mgns puts - 38
Crpoxa ms danma: Crpoka mgius puts - 29
Crpoxa ms bdamma: Crpoka mgius puts - 10
Crpoxa ms damma: Crpoka mgus puts - 35
Crpoxa ms bdamma: Crpoka mgius puts - 20
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8.14. IBonunbie/nBonuHblie ¢aiinsl u pynxuuu fread u fwrite.

Jli1st paboTHI ¢ IBOMYHBIMU (haiiilaMu HCIIOIB3YETCs CrielnanbHblii Habop ¢ynkuuii (fread

u fwrite). DT GpyHKIIUHK O3BOJISIFOT YATATh U 3aMUCHIBATH 3aIKUCH, HETIOCPEACTBEHHO B/U3 CTPYK-
TypHbIe iepeMeHHbIe. CTpOro roBopsi, Gpaiisibl 11 3TUX QYHKIUN MOTYT ObITh U TEKCTOBBIMHU, WU
OTKPBITHI KaK TEKCTOBBIC. [|JIst 4MCTO NBOMYHBIX (hAIOB XapaKTEPHO MCIOIH30BAHUE CTICIIHAIb-
HeIX QyHkiwii (_read m _Write) ¥ MexaHH3M HEMOCPEACTBEHHOIO YTCHHS M 3alucu U3 (aiiion
MOCPEICTBOM OIEPALIMOHHON CUCTEMBI, TpudeM 0e3 Oydepuzarun. s 1eMOHCTpauU BO3ZMOX-
HOCTel OyJieM HCIIONIb30BaTh CIIEHUAIbHYIO0 CTPYKTYpY - Person:

// CTpyKTypa Ans BbiBOAA W BbIBOAA

struct Person { // CTpykTypa ans npumepoB

char Name[24]; // ®amnnusa

float Stipen; // CtuneHgus

int Kurs; // Kypc

1l

FILE * pF;

Person MasPers [] = { {"MBaHoB", 10.5f, 1}, {"MeTtpos", 100.5f, 2} , {"Cupopos",
1000.5f, 3 }};

3anuchk ¢aiina Ha OCHOBE HHUIIMAIU3UPOBAHHOTO MacCHBa CTPYKTYP:
// Unkn gns fwrite
pF = fopen( "fwrite.out" , "w+b"); // OTkpbITVe aina ana 3anucu
for (inti =0 ;i < sizeof(MasPers)/sizeof(Person); i++)
fwrite( &MasPers[i], sizeof(Person) , 1, pF);

fclose(pF);
[uxt uytenus ¢aiina OmHapHOTO (haiina:
// BBoa 13 daiina
pF = fopen( "fwrite.out" , "rb"); // OTkpbITVe daina ans yteHus
while (!feof(pF) ) // MNpoBepka koHua daina
{

fread( &PWork, sizeof(Person) , 1, pF); // uteHve oaHoI 3anuncu
if ( Ifeof(pF) ) // MoxHo nv nevataTb? HeT nn yxe koHua daina?
printf( "lMNepcoHa mn3 danna: %s %f %d\n", PWork.Name , PWork.Stipen ,

PWork.Kurs );

b
fclose(pF); // 3akpbiTne danna
PesynbraT uyTenus ¢aiina:
llepcoHa us ¢danna: MBaHOB 10.500000 1
IlepcoHa u3 ¢anna: Nerpoe 100.500000 2
llepcona ms ¢amna: Cumopor 1000.500000 3

8.15. ®opmaTupoBaHHbIii BBO/ H BHIBO/ B (paiiJibI

[TpuHIMIE 1 0cOOeHHOCTH (OPMATHPOBAHHOTO BBOJIA U BHIBO/IA OBLIM paCCMOTPEHBI B Jia-
O6opartopHoit padote Ne 1 Mo maHHOMY KypcCy. 37€Ch MBI OTMETHM, YTO (pOpMaTHPOBAHUE TTOTTHO-
CThIO MaeHTUYHO. [y BbIBOAA B (haitnel GpyHKIms Printf gomkna ObITh 3aMeHeHa Ha (QYHKITUFO
fprintf, a pyukius scanf gomwkua ObITh 3aMeHeHa Ha ¢yukmnuto fscanf. IIposepka konma daiina
MOXeT OBITh BbITONIHEHA PyHKIHen — feof.

3anmck daiina fprintf2.out:

// BbiBog B charin fprintf
pF = fopen( "fprintf2.out" , "w+"); // OTKpbITME haiina ans YTeHUs
for(inti=0; i<5;i++)
fprintf (pF , "Ctpoka - %d\n" , i + 1);
fclose(pF); // 3akpbiTue daina
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[Monyuwmu daitn fprintf2.out ( pacneyatano ¢ momorsio Komuu u3 Notepad):

Crpoka - 1
Crpoka - 2
Crpoka - 3
Crpoka - 4
Crpoka - 5

Urenue 3anucanHoro (aiina, maHHbie B (haiie TOMKHBI OBITH pa3ieleHbl TpodenaMu:
// Ytenwve n3 daiina fscanf
pF = fopen( "fprintf2.out" , "r+"); // OTKpbITME haina 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 dopmMaTMpOBaHHbIX AAHHbLIX -
pasfaenuTens npoben

if ( feof(pF) )

printf( "'%s' '%s' '%d'\n" , bufl, buf2 , num ); // MNeyaTb AaHHbIX K3 daiina

fclose(pF); // 3akpbiTne daiina

PesynbraT urenus (aiina (MpoYNTaHHbBIC JaHHBIC TOCTABJICHBI B OJIMHOYHBIC KABBIUKH '):

'Crpoka' '-' '1l'
'C'I‘POKa' T |2|
'CTPOKa' T |3|
'Crpoka’' '-' '4'
'Crpoka' '-' '5'

Bce Bo3MokHOCTH (pOpMaTHPOBAHHOTO BBOJIA/BBIBOJIA ISl CTAHJIAPTHBIX MOTOKOB (JIHC-
TUICH U KJIaBUATypa) JOCTYIHBI U IS PaillioBOro popMaTHPOBAHUS.

8.16. HuskoypoBHeBblii BBOI M BbIBOJ B CU

Jlns HuskoypoBHeBoro BBoja u BeiBoga B CU (“Low-Level 1/0”) ucnons3yrorcs crenu-
abHbIe QYHKIMM U OTKPBITHSA/3aKpBITUS (ailioB ¥ paboThl ¢ HUMU. J[J1s 5TOr0 ypOBHS Xapak-
TEpHO HCIIOJIB30BAHNE OTIEPAIIIOHHON CHCTEMBI HAIIPSIMYIO, YTO, B KOHEYHOM cUeTe, 00ecreynBa-
etcs Oonee 3pdexTuBHYyI0 padoTy ¢ daitnamu. /s OTKPBITHS 3aKPBITHS UCTIONB3YIOT (PYHKINU:
_openu _close. /lns BBoa v BeiBoAa: _read u write. Jlins mpoBepku KoHIla (aiina Gpyukmus _eof.
B kauecTBe meckpunTopa ¢aiiia 3aechk UCIONb3yeTcs nepeMeHHas tuna int. Paccmotpum mpu-
MepHI HCIIOIb30BAaHHS TAKOTO MEXaHM3Ma BBOJIa U BHIBOJIA.

bubnroTekn 1 KOHCTAaHTBI HU3KOYPOBHEBOTO BBOJIA M BBIBOJIA TIOAKITIOYAIOTCS TaK:

#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>

#include <io.h>
Jlist onucanust ¥ Co3aHKe MycTOro ¢aiiyia HyKHO BBIMIOJHUTE OTIEPATOPHI:
int pFBin = 0; // deckpunTop daina

// OTKpbITME halna ans 3anucu/4TeHnsl, Co3aaHns U B IBOUYHOM peEXnMe

pFBin = _open( "write.bin"

| _S_IWRITE);
_close( pFBin ); // 3akpbiTue daiina

0]

I -~

RDWR |_O_BINARY | _O_CREAT | _O_TRUNC, _S_IREAD

Crpykrypa “CtyaeHt” s neMoHcTpanuu GyHKuuil BBoia BeiBoja ( Low-Level 1/0):
struct Student { // CBegeHus o cTygeHTe

h

char Name[20]; // Nmsa
int Num; // Homep
float Oklad; // Oknag
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Student S1 ={"MeTtpos" , 1, 1000.0f}; // Ons 3anucu
// OTKpbITWe harina ans 3anucu/uTeHns n nobasneHus

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND );
// 3anucb darina

for(inti=1 ;i<=5;i++)

{

S1.Num =i; // Homep

S1.0klad =1000.0* i; // CtuneHaus
_write (pFBin , &S1 , sizeof(Student));

hor

_close( pFBin ); // 3akpbiTue daiina
B HEKkoTOpBIX cHUTyalusiXx BO3HHUKAET HEOOXOIUMOCTh B U3MEHEHHH aTpHOyTOB (aiiios.

Takoe H3MeHEHNE MOKET OBITH BBIIIOJITHEHO CICOYIOIIMMHU KOMaHaMMU.:

// V3MeHeHue aTpubyTtoB dalinos

char Comand[40];

strcpy (Comand |, "attrib -R ");
strcat (Comand , "write.bin");
system( Comand );

/1

strcpy (Comand |, "attrib -A ");
strcat (Comand , "write.bin");
system( Comand );

Yrenwue ¢aiina:

Student SBuf = {"", 0, 0.0f }; // MNycTas cTpykTypa Ans YTeHus
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND ); //OTkpbiTve ans

YTeHuns n 3anucun

while ( _eof(pFBin) == NULL) // ®yHkumsa _eof Bo3spawaer NULL, ecnm He koHey

daina, nHave - 1

{

_read( pFBin , &SBuf , sizeof(Student)); // YteHune us daina

printf ("®NO = %s

SBuf.Oklad);
)&

Kypc = %d CruneHaus = %f \n" ,

_close( pFBin ); // 3akpbiTve daiina

Pesynbrar urenus daiina

$MO0 = IleTpomB
/0 = IleTporB
)0 = IleTporB
M0 = IleTpoB
$MO0 = IleTpor

Kypc
Kypc
Kypc
Kypc
Kypc

U WhNRr

Crunengusi
Crunengust
Crunengusi
Crunengusi
Crunengusi

8.17. HaBurauusi no gaiiny fseek, Iseek

OOBIYHO UTEHHE U 3aMUCh (haisIOB BBHIMTOTHACTCS MMOCIenoBaTeabHO. [locne yTeHus Texy-
nrei 3anvcu (0aiiTa, CTPOKH, CTPYKTYPbI) CHICIIMATBHBIN yKa3aTellb YCTAHABIMBACTCS Ha CIIEIYIO-
IIyI0 TIO3HMIHMI0 aBTOMAaTHYeCKd. HYacTo HEoOXOIMMO MpOYMTaTh YacTh (Qaiiya (3amuce, mosie,
CTPOKY, OJIOK Wi OaiT) HE MOCIIeIOBATEIbHO, a BEIOOPOUYHO. J{JIs1 3TOT0 MPEyCMOTPEHBI CIIEIIH-
aNbHBIC (QYHKIMU TIepeMeIleH sl TeKyero ykasarens: fseek — iyt morokoBoro BBo/1a/BeIBO/IA U
Iseek — st HU3KOYpOBHEBOTO. [TOCiE MepeMenieHns yKa3aTessi B APYroe MECTO MbI MOYKEM TIPO-
YUTATh JIOOYIO 3alMCh WM 3aMEHUTH CYHIECTBYIOIIYIO 3aMucCh Apyrod. Takue omeparu BO3-
MOYKHBI JIJIs1 PaiiyIoB, OTKPBITHIX B TBOMYHOM pexkuMe. [lokakeM Ha mpUMepax MX MPUMEHEHUE.

[Ipu mepemenieHny yKa3aTeiss Mbl MOXKET CMeIaThesi OT Havana ¢aitna (SEEK_SET) ,
koHna daitmta(SEEK_END) u tekymeit nozunmu B daitne (SEEK _CUR). /lanee B pyHkiuu 3a-
JlaeTcsl CMEIIeHUe JJIsi HOBOTO YTEHUS WM 3alKcy. B Halem nmpumepe 4urtaeTcs BTOpas 3aruch

OT Haydajia (I[J'IH pa6OTBI C 3allMCAMHU Ha YPOBHC IIOTOKOB BBOJAA U BLIBOI[a)Z

1000,000000
2000,000000
3000,000000
4000,000000
5000,000000

SBuf.Name, SBuf.Num ,
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// To31LMOHMPOBaHKE YTeHMe

int Pos = 2, PosNew ; // HOBble yka3aTens unTtaem 3anucb (Pos — 1) = 1 (2-9 T.K. Ha4YHeM
C Hyns )

Person PWork;

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

PosNew = fseek( pF, (Pos - 1)*sizeof(Person), SEEK_SET); // MNepemelueHne yka3zaTens
Ha HOBYIO MO3ULMIO

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

printf( "Mo3numst nepcoHa u3 darna %s %f %d\n", PWork.Name ,

PWork.Stipen , PWork.Kurs );
fclose(pF); // 3akpbiTne daiina
3anuch Ha MECTO BTOPOM 3amucH OT Hayasa:

// 3anucb no nosvuun Pos = 2

pF = fopen( "fwrite.out" , "r+b"); // OTKpbiTWE ABONYHOrO haina Ans 3anucu U YTeHns

Person PNew = {"Monos", 10000.0f, 10 };

PosNew = fseek( pF, (Pos - 1)*sizeof(Person), SEEK_SET);

fwrite( &PNew, sizeof(Person) , 1, pF);

flush( pF ); // 3anuce 6ydepa Ha anck

rewind(pF); // ykasaTtenb B Havano danna

fread( &PWork, sizeof(Person) , 1, pF); // KoHTponbHOe YTeHne cHadvana

printf( "Mo3vumna nepcoHa u3 darina %s %f %d\n", PWork.Name ,

PWork.Stipen , PWork.Kurs );
fclose(pF); // 3akpbiTne danna
JI71st HU3KOYpOBHEBOTO BBOJIAa BBIBO/IA TIEPEMEIICHHUE YKa3aTeNs U MPsIMOe YTeHue OyayT

BBITJISIIET TaK:
// YTeHne no no3uuun
long posl =3, pos2; // YvTaem BTOpYtO 3anucb
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND );
pos2 = _lseek( pFBin, sizeof(Student)* (pos1 - 1), SEEK_SET );
_read( pFBin , &SBuf , sizeof(Student));
_close( pFBin ); // 3akpbiTue daiina
3amuch B cepeluHy U B KOHeI[ daiina:
// \aMmeHeHune 3anucu
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY ); // Hetr _O_APPEND
pos2 = _|seek( pFBin, sizeof(Student)* (pos1 - 1), SEEK_SET );
_read( pFBin , &SBuf , sizeof(Student)); // YteHue 3-11 3anucu
pos2 = _lseek( pFBin, sizeof(Student)* (pos1 - 1), SEEK_SET );
strcpy(SBuf.Name, "M3meHeHne"); // 3anucb Ha MecTo 3-ii 3anucu
_write (pFBin , &SBuf , sizeof(Student));
// DobaeneHwve B kKoHeL, daiina
pos2 = _lseek( pFBin, OL, SEEK_END );
Student S4 = {"APPEND END" , 4, 15000.0f}; // HoBasi cTpyKkTypHas nepemeHHas ans
3anucu
_write (pFBin , &54 , sizeof(Student)); // JobaBneHne B koHeL, daiina
_commit ( pFBin ); // 3anuck Ha AMCK nocne U3MeHeHU
_close( pFBin ); // 3akpbiTve daiina
Pesynbrar urenus (aiina nocie Bcex U3MEHEHUI:
$J0 = IleTpos Kypc = 1 Crunenmuss = 1000,000000

$M0 = IleTpos Kypc = 2 Crunengus = 2000,000000

M0 = MzMeHeHHMe Kypc = 3 Crunenmmus = 3000,000000
$/0 = IleTpoB Kypc = 4 Crunergmust = 4000,000000

&0 = IleTpos Kypc = 5 Crunenmuss = 5000,000000

&0 = APPEND END Kypc = 4 Crunenmuss = 15000,000000

8.18. llepenanpaBJ/ieHue MOTOKOB BBO/Ja U BHIBOJIA

C momonipio CrienranbHbIX (QYHKIHA MOXKHO CTAaHJAPTHBIN MTOTOK MEPEHATIPAaBUTH B (paiii.

Jns sToro ucnonsdyercs ¢pyHkius reopen. [pumep:
/// MEPEHAMPABJIEHME MOTOKA
pF = freopen( "out.txt", "w", stdout );
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printf( "Mo3uumns nepcoHa u3 danna %s %f %d\n", PWork.Name , PWork.Stipen ,
PWork.Kurs );
fclose(pF); // 3akpbiTne daina
Takyro BO3MOXKHOCTb 11€JecO00pa3HO HCIONIb30BATh TAKXKE MPU OTIAAKE MPOTPamMM IS
3aIlIOMHUHAHKS BBIBOJIA U BBOJIA TP TIOMCKE OIIHUOOK.

8.19. daiis MeHeIKePHI

Jist paboThl ¢ (haiiinamMu MpOrpaMMHUCTBI, CUCTEMHBIE IPOTPAMMUCTBI U OOBIYHBIE TTOJI30-
BaTCJIi MOT'YT HCIOJIB30BaTh CIICHUAIIBHBIC IIPOrpaMMbl, HA3bIBACMBIC cbaﬁn MCHCKECpaMU
(FileManager), B wactaoctu 3t10: Total Comander, Windows Comander, Far Manager u Tax
nanee. [[ns 6omee moapoOHOro 3HAKOMCTBA ¢ TAKMMH YTUJIUTAMHU OTIEPAIIMOHHON CUCTEMBI 00pa-
TUTECh K 1MocoOuto o Kypey [5], k pazmeny Ne 6. Kpome 3T0ro, BBl MOXKETE BOCIIOIB30BATHCS
CIPaBOYHBIMU CUCTeMaMH U uHbopManueit u3 Marepuer.

OTH cpecTBa MO3BOJISIOT BBHIIOJHUTH B YA00HOU (opMe MHOXKecTBa omepauuii ¢ ¢aii-
JaMH U KaTajoraMu: oT IoucKa (paiyioB, UX MPOCMOTPa U /10 UX PYYHOU MOAUDUKAIIIH.

8.20. Pabora ¢ ¢aiiiaMu HeJTUKOM

[Tpu pabote ¢ daitlaMu U3 TpOrpaMMbl MOTYT MOHAJAOOUTHCS CHEIUAIbHbIE AEHCTBUS:
yaaneHus ¢GailioB, KOMMpPOBaHUE, UX TepenMeHoBaHue. JIJis Takux JeWCTBUN B CHCTEME BBOJIA
BbIBO1a CH eCTh crieIraabHble GYHKIHUU: Femove (yaaauTs), rename (repeMMeHoBaThb) U ApyTrHe.
Kpome 3T0ro MOX)HO BOCHIONIB30BaThCS (PYHKITHEH SYStem uisi BHITOMHEHUS JII000H TOCTYITHOM
komanael OC. [Ipumepsi:

rename("Testl.txt" , "Test.txt");// ®ain nepemMeHoBaTb
remove("Test.txt"); // HyxHo nobaeutb dainn "Test.txt" B TeKywmii kaTanor

system(" chcp 1251 > nul");

system(" PAUSE");

system( "type fprintf.out" ); // MeuyaTaeT Becb dhann

8.21. Pabora co crpokaMu u KOHCOJbI0 : sscanf, cprintf u sprintf

B zaximtouenue teopernueckoit yactu JIP oOpatum BHUMaHHE Ha MCIOJB30BaHUE CIIELU-
anpHBIX QyHKIWMiA (Sscanf u sprintf), koTopbie MO3BOSAIOT pabOTATh CO CTPOKAMH B pexkiMe (op-
MaTHPOBAaHHOTO BBOJa W BHI Boja. Kpome TOro, BO3MOKE€H YHCTO KOHCOJBHBIA BBOJI/BBIBOJ

(<conio.h>): pynkuuu cprintf u cputs. ITokakem 3T0 Ha puMepe:
char Str [80];
char buf1[80];
char buf2[80];
int num;
fgets (Str, 80 ,pF ); // BBOA M3 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
// KOHCONbHbIM BBOA U BbIBOJ,
setlocale( LC_ALL, ""); // Oba3aTenbHas Ans KOHCONM pyccudurkaums
cprintf( "KoHCONbHbIN -- '%s' '%s' '%d'\n" , bufl, buf2 , num);
_cputs( bufl );
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9. CnUcKoBble CTPYKTYPbl AAHHbIX

B Teopernueckoii yacTu onucanus 1a00paTOpHOM pabOThI BBOJSATCS OCHOBHBIE IMOHATHUS
U pacCMaTPUBAIOTCS MPUHIMIIBI I pabOThI CO CIUCKAaMHM Ha si3bIke porpammuposanus CH.

9.1. IlousATHE CIHCOK
CHHcoK — 3TO CTPYKTYpa JIaHHBIX, B KOTOPOH TaHHBIE PACIIONOKEHBI B OMPEICTICHHOH MO~
CJIEIOBATEIILHOCTH, KOTOPAS 33]JaCTCSI C IIOMOIIBIO aapecanuu. JIJis 3To e UCTIONb3YIOTCS Te-
pEMEeHHBIE ThTIa yKa3aTelb. Kaxblid pparMeHT (3JIEMEHT CIIUCKa) JOJDKEH COJIepKAaTh TaKOH yKa-

OpaHoHanpaBneHHbIN CNUCOoK Cnuncok LenbIx 3HaYeHuit
| Agpec| Wndopmaums 1 | Agnpec | 2 |
v v
| Agpec| Wngopmauus 2} | Agpec | 1 |
v v
| Agpec|] Wndopmaums 3| | Agnpec | 5 |
| o WHdpopmaums 55
| Ykasatenw [aHHble

3aTeb U HeMOCpeICTBEHHO MH(popMalnio cinucka. Ha pucyHke mpeacraBieH CIUCOK, COIepKa-
M 1enble 3HaueHus1. boee moapoOHO CTPYKTYpy CIHMCKa paccMOTpUM Huke. OTAeIbHbIHN 31e-
MEHT CIIMCKa OMMCHIBAETCS C MMOMOUIbIO CTPYKTYPHOHU NepeMeHHON min oobekTa (B CU++). s
npuMepa, IpoCTeHIINA 37eMeHT crrcka MoxeT Ha CU BeirseTs Tak (MHGopMaius — npocras
nenas nepemenHas ListVal):

// CTpyKTypa camMoro npocToro 3/1eMeHTa crmcka

struct Elem{

Elem * pNext; // agpec cnegytowiero anemeHTa cnncka (3ameTbTe, ykasaTeslb UMEET TUM

(Elem *))
int ListVal; // nHdopmauus, cogepxkallasica B CmcKe

o

// OnucaHue n nHUUManmM3aums anemeHTa LFirst

Elem LFirst = { NULL , 3 }; // NULL — HyneBoi yka3aTenb — HET CCbIIKM Ha Apyrue
3/IEMEHTHI
// 3Havenne ListVal = 3

9.2. Oco0eHHOCTH CTPYKTYP CIIUCKOB M MX Ha3HAYeHHUe

U3 onpenenenus cuucka (CM. BBIIIE) CIAEAYET, YTO OHU IPETHA3HAYCHBI 1711 COBMECTHOTO
XpaHEHUs B3aMMOCBS3aHHOW WHpopManuu. B criucku ierko 100aBisiTh HHOOPMAIIHIO U YIATATH
ee. CHCOK JIETKO OYHCTUTH U 3a0OJHUTh HOBBIMU JJaHHBIMU. B kauecTBe nHpopmanmu conepxa-
HIeHcs B CITUCKE MOTYT OBITh:

e TlIpocteie nepemennbie ctanpaptHoro tuma (int, char , float u T.1.);
e ['pymmsl mpocTeix iepeMeHHbIX (puc. (0));

e CTpyKTypHBIC ITIepeMeHHbIe (puc. (B));

e VYKkazarenau Ha CTPYKTYpHBIC ITepeMeHHbIe (puc. (T));
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e MaccuBBI IPOCTBIX M CTPYKTYPHBIX IEPEMEHHBIX U YKa3aTenu Ha HUX (puc. (T));
e VYKkaszareiu Ha Ipyrue Crucku (puc. (x));
Ha pucyHke npencTaBieHbl pa3Hbie BApUAHTHI TOCTPOSHUS SJIEMEHTOB CITUCKOB. [TosicHUM
COJIepKaHNE PUCYHKA.

OnemeHTbl Cnucka C pasHbiM XpaHeHWeM JaHHbIX

(a)l Popec 1| Vindopvanim H/ | O6LuMi BMA dneMeHTa crivcka |

- OnemeHTa cnvcka ¢ npocTbiMn
) L_Agpec | ®awmnna | [ara poxaenus }4~  manHbIMK (cTpoka u aaTa)

AneMeHT cnncka, BKoYatowmmn

() [ Agpec | CTyOeHT |4/ B cebs1 cTpyKTypy (Student)

QnemeHT cnucka, ¢ yKasaTtenem Ha

CTpyKTYpY (Student) — nnu maccus
(N __Aapec_| YKasa:(inb JAI/

Ses CTpyKTypHasa nepeMeHHas ==
(Student)

(B) [ Ampec | Ykasatenn  Je——— OnemenT cnucka, C ykasaTernem Ha

N APYron Crmcok

S

A

Cnucok

BapwuanT (a) npencTtaBisieT 0O BUJ OTIEIBHOTO JIeMeHTa crucka. Bapuant (6) moxa-
3bIBAET CITMCOK C TIPOCTHIMH TIepEeMEHHbIMHE pa3Horo Tuna (DaMuius u aata pokacHus). Bapuant
(B) OMKCHIBACT JIEMEHT CIHCKA C BIOKEHHOH B HEro CTpykTypoit (Student). BapuanT (r) wuitto-
CTPUPYET UCIIOJIb30BaHUE yKa3aTelsl Ha CTPYKTYPY WIIM MacCUBBI CTPYKTYP, @ BAPHAHT () MOXKET
OBITH HCTIOJIB30BaH JJISl TOCTPOSHHS CIIOKHBIX CTPYKTYP JaHHBIX CO CCHUIKAMHU Ha CITUCKH, HAIIPH-
Mep JIePEBHEB.

9.3. Oco0eHHOCTH CITUCKOB MO CPABHEHUIO ¢ MACCHUBAMHU

Bcraer Bonpoc, y Hac yke €CTh CTPYKTYPBI JaHHBIX THIIA MACCHB, 3a4eM HaM MOHAI00H-
JUCHh CIHUCKU? B 4eM-To MacCUBBI OKa3bIBarOTCS HedpekTuBHbIME! B mepByio ouepenp HElo-
CTaTKH MAacCCHBOB 3aKJIFOYAIOTCS B TOM, YTO TPYAHO BCTABJIATH HOBBIC 3JICMECHTHI B MAaCCUBBI U
YAAISATh CYIIECTBYIOIINE JIEMEHTHI M3 MaccuBa. KpoMe 3Toro, HECMOTps Ha THHAMUYECKHUE BO3-
MOYKHOCTH ( MUCTIOJI30BaHUE TUHAMUYCCKOM MaMSTH) B TF0OOH MOMEHT BPEMEHH pa3Mep MaccHBa
JoJKeH ObITh huKcHpoBaHHBIM. CHHCKU MO3BOJISIOT Oosiee 3 (EKTUBHO HCIIOIB30BATh MNaMATh
KoMmmbioTepa. CIUCKH TO3BOJIAIOT 00JIee MOJTHO MCIOIB30BaTh MEXaHU3MBI JIMHAMUYCCKOW ITa-
MSITH: U CIIUCOK U €r0 3JIEMEHTHI MOTYT OBITh JUHAMHUYECKUMU. DTH OTPAHUYEHUS] CHUMAIOTCS C
UCTIOJTb30BAHUEM CTPYKTYP THITA CITUCOK, XOTSI TOOABIISIOTCS U HOBBIE HEJIOCTATKH, B YACTHOCTH:
TPYJHO TOMYYUTH JOCTYO K 3JEMEHTY chucka 1o HoMmepy. CaMbIM BaKHBIM MPEUMYIIECTBOM
CITUCKOB SIBJIICTCS BO3MOXKHOCTh XpaHEHUS PA3HOTHITHBIX CTPYKTYPHBIX TIEPEMEHHBIX, €CITH HC-
MOJIB30BATh JIJISL aJpecalliy CIIMCKOB yKa3arenu Tuma VOid. DTu 0COOEHHOCTH U MPOOJIEMbI MbI
paccMOTpUM HUKE.

9.4. lIpocTeiimuii CNMUCOK, CO3AaAHHBIH BPYYHYIO

B IMpUHIUIIC, JI ITIOCTPOCHUA CIIMCKA JOCTATOYHO TOJBKO OTACIBHBIX 3JICMCHTOB CIIMCKaA
N OpraHu3allii CBsA3U MCKAY HUMMU. OT0 MOKHO HOSICHUTH Ha nmpumMepe:

// CTpyKTypa caMoro npocToro 35ieMeHTa Crnmcka
struct Elem{
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Elem * pNext; // agpec cnegytowero anemeHTa cnucka (3ameTbTe, ykasaTeslb UMEeT TUM
(Elem *))

int ListVal; // nHdopmauus, cogepxkaliasica B Cimcke

o

// OnucaHne 1 MHMUManNM3auus 3NEMEHTOB CNUCKa — TPex:

Elem LE3 = { NULL, 3 }; // NULL — HyneBoI yka3aTeflb — HET CCbI/IKW Ha APYrUe SNEMEHTSI

Elem LE2 = { &LE3, 2 }; // &LE3 - 3agaHue aapeca TpeTbero sanemeHTa B pNext

Elem LE1 = { &LE2, 1 }; // &LE2 - 3apaHve agpeca BTOpoOro aneMeHTa B pNext
C TakuM CITUCKOM YK€ MOYKHO paboTaTh, HAIIPUMEp, €r0 pacrevararh:

// MeyaTb

printf ("MNevaTtb cnncka B uukne: \n" );

Elem * pETemp = &LE1l; // Bo BpeMeHHyl0 MepeMeHHyl - yKa3aTenb 3ajaeM agpec
nepBoro 3nemMeHTa

while ( pETemp != NULL)

{

printf ("3nemeHT npoctoro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUIALIMA: BaxkHelwumin onepatop Ans paboTsl co
CMUCKOM
i
PesynbraT paboThl pparmMeHTa mporpamMMmsl:
[lewaTk CcnOMcCkKa B LMKJE:
SnemMeHT npocToro cmmcka Elem: 1
3neMeHT mpocToro cmmcka Elem: 2
3neMeHT mpocToro cmmcka Elem: 3

9.5. CTpyKTYpBHI CHHCKOB U CBSI3b YJIEMEHTOB CITHCKOB

OnHaKO MpH MPOrPaMMHUPOBAHHH BO3HHKAET HEOOXOAUMOCTh HAXOXKICHHUS TIEPBOTO dJie-
MEHTa CIIHCKA JJIsl Hadasa paboThl O CIIUCKOM. TO eCTh Hy)KHO XpaHHUTh aJpec IEPBOTo HJIEMEHTa
B OTJEIbHOU IepeMeHHOH. Takas mepeMeHHas, cojepiKamas aapec IMepBoro JIEMEeHTa CIUCKa
Y4aCTO Ha3bIBAaeTCS r0JIOBOH cnmcka. OHa MOKET OBITh 3a/laHa THITOM JINOO yKa3aTeib Ha DJICMEHT
(Elem * - pHead), n160 3amaBathcsi camum THoM anement criricka (Elem Head). Beibop cro-
co0a 3a/laHKsI TOJIOBBI CITUCKA YACTO 3aBUCHT OT XapaKkTepa pelraeMoi 3a1a4u 1 y100cTBa paboThI
CO CITMCKOM. B HEKOTOPBIX 3a/1a4ax co CIIMCKaMU, HEOOX0IMMO 3HATH KaKOi M3 2JIEMEHTOB CITUCKA
SIBJISIETCSI IIOCJIEIHUM (XBOCT). B 4acTHOCTH 3TO BaxkHO /17151 100aBIICHHS B KOHEI] CIIMCKa (B XBOCT)
WIIK OpraHu3alliy JBYHANPABICHHBIX CIIMCKOB (0 HUX pedb moiaer nozaHee). s aToro mpemy-
CMaTPHBAIOT TAKXKE ClICUabHbINA ykazaTens (Elem * - pTail) wiu cneunanbHyro nepeMeHHYO
- anemenT criucka (Elem Tail). Kpome 3Toro, B HEKOTOPBIX ClTydasix BaXKHO 3HATh TEKYIIEE YHUCIIO
3JIEMEHTOB CIHMCKa (CIIMCKU — TMHAMUYECKUE CTPYKTYPBI IaHHBIX ). J1JI1s1 5TOro MOKHO BBECTH CIIe-
HAJIBHYO IepeMeHHYI0 11esioro tuna (NCount). J{ist CBsI3M CIIMCKOB UCTIOJIB3YETCS B OTACTBHBIX
ANIEMEHTaxX CIeUualbHOE MoJIe — yKazaTelnb Ha cieayromuii anemeHT (Elem * - pNext). Ha pu-
CYHKeE, IPECTABICHHOM HIDKE OKa3aHbl PACCMOTPCHHBIE BBIIIE 3JIEMEHTHI CITHCKOB:
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Cnumcok (List Elem,

| Tonoeacnucka |—— | Agpec | Wudopmaumsa |
pHead Elem,

YkasaTernb Ha aneMeHT — I A,El,peC I l/lHd)OpMaLl,Mﬂ I

(Elem *)
nCount Elems;
Tekyluee uncno | Ampec | WHdopmaumsa |
3N1eMeHTOB B crmcke (Nn) w»
N pNext
: YkasaTenb Ha aNeMeHT —
v (Elem *) Elem,
| Xsoctcrmcka | »] O(NULL) | Wndopmaumsa |
pTail
YkasaTenb Ha aNeMeHT —
(Elem *)

Takum 006pa3om, JJIsl OTIMCAHKS OTAEIBHOTO CITMCKA IEJIECO00Pa3HO BBIJIEIUTH CTICIIHAb-
HYIO CTPYKTYpPY JaHHBIX THIIA!
struct EList{ // MpocTeniwas cTpykTypa cnmncok Elem - aneMeHTapHbIN Cncok
Elem * pHead; // l'onosa cnvcka
Elem * pTail; // XBoCT cnncka
int Count; // CyeTumnk 3/1eMEHTOB
¥
Torma, B COOTBETCTBUM C OMMCAHUSIMU MPEIBIAYIIETO IPUMEPA MOKHO OIUCATh CAAHHBIN
CIIMCOK TaK:
//Onuncanne n HMUManu3aums NpocToro Cnvcka
EList FirstList = { &LE1 , &LE3, 3}; // 3 - Y1Cno aneEMEHTOB B CNINCKE
// MeyaTb 3TOro cnucka
printf ("MNevaTtb cnucka FirstList B umkne: \n" );
pETemp = FirstList.pHead; // Bo BpeMeHHyl0 MepeMeHHyl0 - yKa3aTeslb 3afJaeM aapec
rof10Bbl CNnKa
while ( pETemp != NULL) // MNpoBepka NpoxoXXaeHns NoCNeaHero afneMeHTa crnmcka
{
printf ("3nemeHT npoctoro cnucka FirstlList: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALUWSA: BaxHelwmin onepatop Ansi paboTbl co
CMNCKOM
b
Pe3ynbTaT pacreyaTku Takoro CIucKa:
llewaTe cmmcka Firstlist B muxie:
3neMeHT mpocToro cmmcka FirstList: 1
SneMeHT npocToro cmmcka FirstList:
SnemMeHT npocToro cmmcka FirstList: 3

N

Baxno B fomosiHeHne OTMETUTD cieaytomiee. JIaHHbIN CIUCOK SBJSETCS OHOHAPABIICH-
HBIM: JIBM)KEHHE IO CITUCKY BO3MOXHO TOJBKO B OJJHOM HAlpaBJIEHUH — OT T'OJIOBBI K XBOCTY, TaK
3aJjaHbl yKa3aTeld. Y TOCJeIHEero 3JeMeHTa CIcKa (XBOCTa CIHCKa), 10 CTaHAapTHOMY COTJia-
HICHUIO, YKa3arenb-aapec 3anaercs paBHbM HyIH0 (0, NULL — koHcTaHTa 3Tana KOMOWISLINN).
OTO MO3BOJISIET MPOBEPHUTH 3aBEpIICHHE IUKJIA MedyaTh. B Jpyrom ciayyae 3aBeplieHHE HUKIA
MOHO OBLTO OBl IPOBEPHTH, UCIIONB3YS apec xBocTa crucka (pTail), cpaBHUB ero ¢ agpecom
TeKyIIero sneMeHTa g nedaTd. Ocoboe BHUMaHHE YJEIUM BBIJICICHHON KpPacHBIM IIBETOM
ctpouke ¢ komMmeHTapueM HABUT'ALIMA. B atom onepaTope nprucBauBaHUs MbI C IIOMOILBIO OJ1-
Horo ykasarens (PETemp) Ha Texymmii seMeHT crucka GopMHUpyeTCsl yKazaTelb Ha CIeAylo-
mmii snement crnucka (PETemp->pNext), pesynbraT 3amomMuHaeTcss B TEPBOM YKasaTele
(PETemp). Takoii omepatop obOecrieunBaeT HaBHTalHiO 1m0 Crucky. OH OygeT MHOTOKPaTHO
BCTPEYATHCS B HALIMX MpUMeEpax.
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pETemp = pETemp->pNext;

9.6. CTpyKTypa 3JIeMeHTa CMCKA C BJOKEHHBIMH H BHEIIHUMH TAHHBIMHU

Beimre 0610 0TMEYeHO, 9TO WHGOPMAIIHS B dJIEMEHTAX CITUCKA MOYKET XPAHHUTBHCS pas-
HBIMH CIIOCOOaMU:
e JlaHHbIE 3aMUCBHIBAIOTCS B CAMOM CTPYKTYPE 3JIEMEHTA B BUJIC OT/ICIbHBIX IIEPEMECH-
HBIX
e JlaHHBIC 3aMHUCHIBAIOTCSA B CAMOM CTPYKTYpe 3JIEMEHTA B BUJIC CTPYKTYPHOM Tepe-
MEHHOM
e JlaHHbIE 3aMKCHIBAIOTCS B CTPYKTYpE DJIEMEHTA B BUJIC YKa3aTessl HA CTPYKTYPHYHO
MIEPEMEHHYIO, TAMATH IO/ KOTOPYIO BBIACIACTCS JUHAMUYECKH.
Ha pucynke, npeicTaBiIeHHOM HIDKE, TOKa3aHbl 3TH BapUAHTHI.

BnemeHT cnucka, BKMYatoLLY
(@) [CAnpec_ ] ®amunus | Kypc ]| Oknan ] OTAEMNbHblE JaHHbIE

3neMeHT cnucka, BKoYakoLL
(b) [CAgpec ] Cryment | B cebs cTpykTypy (Student)

QneMeHT cnyicka, C ykasaTens
(c) | Agpec | VYkasatens | Ha cTpykTypy (Student)

L]
L]

‘\ CTpyKTypHas nepeMeHHas
Tuna (Student)

[Ipumepamu BapraHTOB TaKUX CTPYKTYP MOTYT CIYKHUTh CIEAYIOLINE:
// CtpykTypa Tvna (a)
struct aElem{
aElem * pNext; // agpec cneaytowero aneMeHTa cnmcka
char Name[20]; // nHdopmauns dammnnmm, cogepxkallascs B Crmcke
int Num; // nidopmMauns 0 HoMepe - Kypce, coaepXallascs B Crimcke
float Oklad; // vidopmaums 06 oknage, cogepXkallasics B CnMcKe
¥
// CtpykTypa tvna (b)
struct bElem{
bElem * pNext; // agpec cnegytoLwero afnemMeHTa crnmcka
Student Stud; // CrpykTypa Student Bk/tOUeHHas! B 371EMEHT Crncka
¥
// CtpykTypa Tvna (c)
struct cElem{
cElem * pNext; // agpec cnegytowero aneMeHTa cnncka
Student * pStud; // YkazaTenb Ha cTpykTypy Tuna Student

e
9.7. OnHoHanmpaBJ/IeHHbIE U IBYHANIPpaBJIEHHbIE CIIMCKH

bonee ynoOHbIMU U “OBICTPOJAEHCTBYIOMUMHU ™, TIO CPABHCHHIO C OJHOHAINPABICHHBIMU
CIIMCKaMH, CUMTAIOTCS ABYHANPAaBJICHHBIC CMHCKU. B HMX HaBHUramus mo CIHUCKY MOXET OCy-
HIECTBIISATHCS KaK B MPSAMOM, Tak U B 00paTHOM HarpaBiieHUd. /[t 3TOro B CTPYKType Ka)I0To
anemenTa crucka (DElem) nmpexycmoTpeno nBa ykasatens (1Ba ajpeca): yKazaTelb Ha CICIYO-
uwii semenT (PNext) u ykaszarens Ha npeabLtynmii sinement (PPrev).
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struct DElem{
DElem * pNext; // agpec cneaytoLlero afeMeHTa cnucka (3amMeTbTe, yKasaTeslb UMEET TN
(Elem *))
DElem * pPrev; // agpec ghtlsleotuj anemeHTa cnucka (3ameTbTe, yKasaTeslb UMEET TUI
(Elem *))
int ListVal; // nHcdopmauus, cogepxkaliasica B Cmcke
¥
[Tpu aTom cornarrenus s HysaeBoro (NULL) mocnennero snemenTa crimcka (st pNext)
u nepBoro (mus pPrev) crpaBemmuBbl. s €AMHCTBEHHOIO JEMEHTa CIKCKa (OH U TEPBBIA U
MOCJIETHAN OJTHOBPEMEHHO) CIIpaBeJINBa TaKas MHUIIMAIA3AIUS BYHAIPABICHHOTO 2JIEMEHTA!
DElem D1 = {NULL,NULL, 5}; // Oba agpeca-ykazaTensi paBHbl HyJO

Ha pucynke a1 cpaBHEHMsI IPEACTABIEHBI BAPUAHTBI OPraHU3alMM OJHOHAIIPABICHHOTO
Y JBYHAIIPABJICHHOI'O CIIMCKOB:

OaHoHanpaBneHHbIN CNUCOK !IB)(HaI‘IpaBJ‘IeHHbIVI CMNUCOK
Anpec MHdopmaums Apnpec J 0 (NULL) WHdopmauus
A
y y
Anpec MNHdopmaumsa Anpec Anpec WHdopmaumsa
A
y y
Anpec MHdopmaumsa Anpec Anpec WHdopmaumsa
: . : 4 .
y y :
0 (Null) WHdopmaums 0 (Null) Anpec WHpopmaums
YkasaTenb Ha criegyoLnim YkasaTtenb Ha npeablayLmi
anemeHT - pNext anemeHT - pPrev

9.8. CraTnueckue u AUHAMHYECCKHE CITUCKH

Crucku MOTYT OBITh CTATHYCCKMMH M JAHHAMHUYECKUMHU. B mepBoM cilydae W CHHCKOBas
CTPYKTYpa U CaMH 3JIEMEHTBHI CITHCKA JOJKHBI OBITh OMMCAHBI B TPOrPaMMe MPe/IBapUTEIbHO. 3a-
METHM, OIIEPATHBHASI MAMSTh TAKXKE JUIS HUX BBIICISICTCS MpeaBapuTenbHo. [Ipumeps! cratuye-
CKHX CITUCKOB OBLTH PACCMOTPEHBI B IPEABIAYIIHX pa3zenax. [loce 3aBepiueHus paboThl yAAIATh
HaMsTh JUTSL 9TUX CIHCKOB HE HAJ0, OHa OCBOOOXIAETCS aBTOMATHUYECKHU TPH 3aBEPIICHHH TPO-
IPaMMBI.

JIsi AMHAMWYECKUX CIHCKOB MAMSTh IO/ JJIEMEHTHI, a, BO3MOXHO, U MOJ] CIIUCKOBYIO
CTPYKTYpY BBIJEISETCSI BO BPEMs BBIMOJIHEHHUSI IPOrPaMMBI ¢ OMOIIIbI0 3ampocoB kK OC (hyHK-
muu malloc, calloc u ap.). [Tocne 3aBepuieHUs: pabOTHI BBIJCICHHAS TAMSATh J0JKHA OBITH BO3-
BpamieHa (¢pyukuus free). Ilycts s npuMepa MBI HMEEM TaKyl CTPYKTYPY CIUCKA U €ro diie-
MEHTOB

// CaMblii NPOCTOI 3NEMEHT Crnucka

struct ListElem{

ListElem * pNext; // agpec cneaytoLlero anemMeHTa crnmcka
int ListVal; // nidopmaums, cogepxkalyasics B Cnncke

b

// CTpyKTypa npocToro cnmcka

struct List {
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ListElem Head; // F'onoBa cnncka CTyKTypHasi NepeMeHHas a He yKasaTesb
ListElem Tail; // XBocT crnvcka
int Count; // CyeTunK 31EMEHTOB

o

Jist 5TUX CTPYKTYp (3JE€MEHTOB CIIHMCKA M CaMOr0 CIMCKA) BBIIEIUM JUHAMHYECKYIO I1a-

MSITh:
#include <malloc.h>

// AUHAMUYECKWE CIMUCKHA

//BblaeneHne namsaTi ans cnucka

List * pDList = (List *) malloc (sizeof(List));

// BblaeneHvie namMaTv Ans 04HOro 31eMEeHTa Crmncka

ListElem * pTempElem = (ListElem * )malloc (sizeof(ListElem));

// 3anonHeHne anemeHTa Cnmncka AaHHbIMU

pTempElem->pNext = NULL; // Bcero oguH anemeHT
pTempElem->ListVal = 5;

// 3aHeceHue aneMHHITa CnMcka B FofI0BY Crimcka
pDList->Head.pNext = pTempElem;

pDList->Tail.pNext = pTempElem;

// YTeHne 1 neyaTb 3HaYeHMS NEPBOrO ANHAMMYECKOr O 3/1EMEHTA ANHAMMYECKOrO CMCcKa
printf ("3Hauenne anemenTa: %d \n", pDList->Head.pNext->ListVal);
// OcBOBOXAEHME MAMATU W MO, /IEMEHT U CMUCOK

free (pDList->Head.pNext);

free (pDList);

PesynbraTt paboThI 3TOH IPOTrpaMMBbI:
BHaueHMe sjemeHTa: 5

3nech Ui WUTIOCTPALMY OKa3aHo J00aBIeHHE TOJIBKO OJJHOTO 3JIEMEHTa crucka. B npy-
TUX IIPU Mepax Mbl PACCMOTPHUM CIUCKH C OOJIBIINM YUCIIOM 3JIEMEHTOB.

9.9. Onepauumn 1J1st padoThI €O CIUCKOM

OcHoBHEBIE 001ITHE OTepaluy JIsl paObOThI CO CTUCKAMM:
Co3znanuie HOBOTO CIIHMCKa
Jlo6aByieHre HOBOT'O JIEMEHTA B CITUCOK (B TOJIOBY, B XBOCT U IO HOMEPY )
VY nanenue sIeMeHTa U3 CIKMCKa (U3 TOJIOBHI, C XBOCTA U IO HOMEPY)
OuncTKa BCETO CIHCKa
Pacrnieuartka Bcero crucka
3amMeHa MecTaMH JIEMEHTOB IO HOMepaM

Ot onepanuu OyIyT pa3ianyaThCs AJs OJTHOHANPABICHHBIX U JABYHAIIPABJICHHBIX CITHC-
KOB, /11 TUHAMUYECKHUX U CTATHUYECKUX CITUCKOB, a TAKXKE JUIsI CIICKOB, B KOTOPBIX YUYTECHA CIIe-
nuduKa XpaHUMbIX 00BEKTOB. B 0CHOBHOI TeopeTHUecKkoi yacTH Mbl OyieM paccMaTpUBaTh MPH-
Mepbl paboThI ¢ cIUCKaMu. Y TaJICHUE dJIEMEHTOB 110 HOMEPY OTepaIiusi O4eHb CIIOKHAs [T OJI-
HOHAIPaBJICHHBIX CITUCKOB, TOATOMY B 3TOH YaCTH HE pacCMaTpUBAETCS.

9.10. Pyunasi pa6oTa ¢ OJHOHANIPABJEHHBIM CIUCKOM
PaccMoTpuM OCHOBHBIE omepanuu ajisi paboThl ¢ OJHOHAMNPABJICHHBIM CIHCKOM. bynem
HCTIOJIB30BAaTh CIEAYIOIIYIO CTPYKTYPY DJIEMEHTA:
struct ListElem{
ListElem * pNext; // agpec cneaytoLero anemMeHTa crnmcka
int ListVal; // nndopmaums, cogepxkalyascs B Cnncke

¥

®parMeHT nporpaMMbl [JIsi PYYHOIO CBSI3bIBAaHUS CTAaTUYECKOTO OJHOHAIPABICHHOIO
CIIACKA:
// Py4Hoe cBsi3biBaHME M pacnevaTka Crmcka
ListElem E11;
ListElem E21;
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ListElem E31;
Ell.Listval = 1; // 3HaueHne nHdopMaunm 1-ro anemMeHTa
El1l.pNext = &E21;// Ccbinaercst Ha 2- aneMeHT
E21.ListVal = 2; // 3HaueHne nHdopmMaumm 2-ro aneMeHTa
E21.pNext = &E31; // Ccbinaetcs Ha 3-11 aNeMeHT
E31.Listval = 3; // 3HaueHne nHdopmaumm 3-ro aneMeHTa
E31.pNext = NULL; // He ccbinaeTcs HM Ha Koro
// MeyaTb cnucka
ListElem ETemp = {&E11 ,NULL }; // BpeMeHHbI 31EMEHT AN HaBUraLmm
printf ("Coaepxxumoe pyyHoro cnmcka: \n");
while (ETemp.pNext != NULL )
{
printf ("3nemeHtT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBuraums

¥

Pe3ynbrar paboThl MpOTrpaMMBl:
ComepxmMoOe PYYHOI'O CIMCKA:

SnemMenT = 1
SneMeHT = 2
SneMeHT = 3

9.11. /lob6aBJieHue B roJIOBY CIIUCKA

Jst noGaBieHUs 3IEMEHTA B FOJIOBY CIHCKa O0BSBUM CTPYKTYPHYIO IEPEMEHHYIO CIIUCOK
(MY _List tuna List) u BpyuHyt0 3aIlIOMHMM 3HAYEHUS JIJIS TOJIOBBI M XBOCTA CITHCKA.
struct ListElem{
ListElem * pNext; // agpec cneaytoLlero aneMeHTa crnmcka
int ListVal; // nHdopmauus, cogepxkaliasica B Crmcke
¥
struct List {
ListElem Head; // l'onoBa crnvcka
ListElem Tail; // XBocT cnncka
int Count; // CyeTumnk 31EMEHTOB

5
HobaeneHvne B Ha4Yano cnucka (B ronosy)
Elem
MY_List.Head.pNext !
| Tonosacnucka | Anpec | Vikcopmauys |
() ENew Flem.
Appec |HoBbii anemeHT | Anpec | Wndopmauns
. Elem;
(1) ENew.pNext = MY_List.Head.pNext;
(INMY_List.Head.pNext = &ENew; [_Aapec | Vrdopmauns |
MY_List. Count++; i : pNext
. . H Ykasartenb Ha 3aNeMeHT
MY Llst.TaII.pNext 6 — (Elem ¥) Elem,
| Xsoctcnmcka |—————————» O(NULL) | WHdopmaums |

// OnucaHne n nHMUManM3aums NPOCToro Crmcka

List MY_List;

MY_List.Head.pNext = &E11; // MepBbIii 31EMEHT CrnivcKa
MY_List.Tail.pNext = &E31; // MocneaHuii 3NeMEHT crnvcka
// HoBblli an1eMeHT ang nobasneHus

ListElem ENew = {NULL , 5};

// 006aBWTb 31EMEHT CNMCKa B rofioBy
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ENew.pNext = MY_List.Head.pNext;
MY_List.Head.pNext = &ENew;
MY_List. Count++;
PacneuaTka cricka mocie 100aBIIeHUS:
ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbI 31EMEHT Ha Hayano cnvcka
printf ("Cogepxxvmoe py4Horo cnmcka nocne gobaenexus B ronosy: \n");
while (ETemp.pNext != NULL )
{
printf ("2nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBuraums
by
Pe3ynbTat pacneyarku:
ComepxmMoe PYYHOI'O CHMCKa [OCjie nobGaBJIeHMsI B T'OJIOBY :

SnemMeHT = 5
SnemMenT = 1
SneMeHT = 2
SnemMeHT = 3

9.12. /lo6aB/ieHHe B KOHEIl ClIHCKA (B XBOCT)

[Tpu noGaBneHHH B KOHEI (B XBOCT) CHMCKa JUIsl U3MEHEHMs aJpeca UCIOJIb3yeTCsl 3HauYeHUE
yKazaressi, Kotopoe 3anucano B moje Tail.pNext ctpykrypsl cnmcok. Ajpec HOBOTo 3JieMEHTa

[obGasneHne B kOHeLl cnucka (B XBOCT)

| Tonoea cnucka | Elem,
() ENew2.pNext = NULL; »[ Anpec | Wrdopmauns |
gll)) MY_List.Tail.pNext->pNext = &ENewZ;l Elem;
1) MY_List.Tail.pNext = &ENew?2;
—st : ’ Appec MHdopmauums
MY_List. Count++; I £ I bop |
ENew?2
B Elem;

0 |HoBbii anemeHT | [ Agpec | Wndopmaums |

N
\

pNext
YkasaTterb Ha 3N1eMeHT
- (Elem *) Elem,

[ Agpec | Wndopmaums |

(1

|  Xsoctcnucka |

MY _List. Tail.pNext

(RENew?2) s3ammchiBaeTcst mojie ajapeca MPEAbIIYIIEro MOCACIHEr0 JJIEMEHTa CIMCKA W IOJIe
xBocta (Tail) cTpykTypbl crimcka. ApecHoe Mmojie HOBOTO 3JIEMEHTa JO/DKHO OBITh HYJICBBIM, B
HAIlIeM CJIy4ae Mbl UCIOIb30BAIM HHUIIMAIN3ALNIO 3IEMEHTA.

// ODobaBneHne B XBOCT

ListElem ENew2 = {NULL , 10};

ENew?2.pNext = NULL;

MY_List.Tail.pNext->pNext = &ENew?2;

MY_List.Tail.pNext = &ENew?2;

MY_List. Count++;

// PacnevaTka cnucka ... (Kak B npeayayLieM ciydae)
Pesynprar pacnedarku:
Conepmmaoe PY4YHOTI'O CIMCKa IIoCle ,‘IIOﬁaBJ’IeHMH B XBOCT:

SnemMeHT = 5
SnemMenT = 1
SnemMeHT = 2
SnemMeHnT = 3
SnemenT = 10
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9.13. ®yHKUUs pacneyaTKH OJHOHANPABJIEHHOI0 CITUCKA
Hwxke npuBeneH ¢parMeHT mporpamMMbl, Ha KOTOPOM DAaCIIOJIOKEH IMKI PacHeydaTKH
cnucka. CIMCOK B TaHHOM cllydyae 3a/laeTcs nepeadeii mapamerpa mepBoro 3JeMeHTa CIHCKA.
OtMeTeM, 9TO MOXHO OBUTO OBI IIepesiaBaTh U yKa3zaTelb Ha MEPBBIN JIEMEHT, TAKOH alrOpPUTM
MBI PACCMOTPHUM II03/IHEE.

// PacneyaTtka cnuncka, MOCTPOEHHOro Ha anemMeHTax ListElem
void PrintElemList ( ListElem H)

¢ printf ("Mevatb cnucka: \n");
ListElem * pE = H.pNext ;
while ( pE != 0)
{
printf ("OnemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // OueHb BaXXHO - HaBUraums rno Crmcky
o
iy
Cnauana neuyaraercs 3arojIoBOK Ie4aTH, a 3aTeM MOCJIEeI0BATENbHO pacleyaThIBalOTCs BCE
AJIEMEHTHI CITUCKA, JJI Tiepebopa AIEeMEHTOB CIIMCKa HUCIIOIB3YETCsl ONepaTop HaBUTAIUH, a JIJIs
MIPOBEPKHU KOHIIA IIMKJIa 3HAUEHUE TeKYIIEero ajpeca (ykazarens - PE). Bo3oB atoli hyHKIINHN ve-
pe3 cTpykrypy crmcok (List - MY _List) BeIrasauT Tak (MoJydeHHbBIH aJpec MepBOro IeMeHTa
CIIUCKa IpeodpasyeTcst B caM AJIEMEHT C TIOMOIIIBIO ONEpaliy Pa3bIMEHOBAHUS ):

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

Takast 3anuch SKBUBAJICHTHO CIEAYIONIEH 3alMCH IJI HAIIETO NpUMepa:
PrintElemList ( E11);

Pesynprar BeiBOAA:
[levaTer cnmcka:

SnemMenT = 1
SneMeHnT = 2
SnemMeHT = 3

9.14. YnajieHue U3 roJIoBBI CIIHUCKA
Onepanus yJIaneHus U3 TOJIOBBI HAMHOTO TIPOIIIE, YeM oreparuu qooasineaus. J{ns yaare-
HUS M3 TOJIOBBI (OTMETHM, YTO CIIMCOK OJTHOHAMPABJICHHBIN) TOCTATOYHO U3MEHUTH 3HAUYCHHUE aJI-
peca, coiep KaIIerocs B TOJI0BE CITUCKA!

YaoaneHue ¢ Hadyana cnucka (U3 rosioBbl)

MY_List.Head.pNext Ypansembin anemMeHT
MY_List.Head.pNext
[ Tonosa cnwncka [_Aapec [ WHdopmauns |

Elem;
Elem,
0 MY_List.Head.pNext = Agpec | WHdopmauums |
MY_List.Head.pNext->pNext;
MY_List. Count--; Elem;
| Aapec | WHdpopmauusa |
P pNext
H Y
MY_List.Tail.pNext H e Eem | Elem.

| Xsoctrcnucka |—————————» O(NULL) | WHbopmaumns |

TekcT mporpaMmsl yJajaeHus U3 FOJIOBBI BBITJISANAT TaK:
// YaaneHue v3 ronosbl CMcka
printf ("Copepxxvmoe cnvcka Ao yaaneHus us ronosbl: \n");
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PrintElemList ( *(MY_List.Head.pNext) );
MY_List.Head.pNext = MY_List.Head.pNext->pNext;
MY_List. Count--;
printf ("CooepxxMmoe cnvcka nocne yaaneHus us ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) ); // Bbi30B byHKUMM NeyaTn cnmcka
Pesynbprar BEIBOAA:
Conepmr/moe CoMcCkKa OO ynaJlIeHusi M3 I'OJIOBEI:
[levaTe cnomcka:

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

ComepxmMoOe CHMCKAa I[IOCJI€ YyHAaJIEHMSI M3 I'OJIOBHI:
[levaTe cOMcka:

SnemMenT = 1
SneMeHT = 2
SnemMeHT = 3
SnemMenT = 10

9.15. Yaajienue U3 XBOCTA CIIUCKA
Y naneHue ¢ XBOCTa CIUCKA JIJIS OJTHOHAMPABICHHOTO CIIMCKA HAMHOTO CJIOXKHEE, TaK KaK
aJipec MpeIoceHETO JIEMEHTa ¢ XBOCTa HeM3BeCcTeH. B 3TOM cilydae mepBOHaYaIbHO OTpeie-

YpaneHuwe ¢ XBocTa cnucka (C_xXBocTa)

Elem

MY_List.Head.pNext !
[Fonosa ook |>I Anpec | Wncopvauns |

an i Elem;

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

y -
(I pPrevTemp->pNext = NULL; AanACMBI STeMenT

MY _List. Count--; I 0 | Yndopvauns |
- ! Elems
pNext
. . YkasaTtenb Ha 3NeMeHT
MY_List.Tail.pNext — (Elem ¥) Elem,

| Xsoct cnincka | O (NULL) | WHdopmauus |

JsIeTCs aipec ITOTO AJIEMEHTa: HYKHO “106exars” 10 XBOCTa, 3alIOMHUB IPEABAPUTENHHO aIpec
npenplayero aieMenta (PPrevTemp), a 3ateM BBIIOTHUTH ONEPALIMIO yAaIeHUs (M3MEHUTD ajl-
pec XBOCTa CITUCKa U OOHYJIMB apec Y HalICHHOTO MPEANOCIeIHETrO SJIEMEHTA).

// YaaneHue ¢ XBOCTa crnmcka

printf ("Cogepxxvmoe cnvcka Ao yaaneHus ¢ xsocta: \n");

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

ListElem * pPrevT = MY_List.Head.pNext;
// ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbIVi yKa3aTenb Ans LMKIa
ListElem * pPrevTemp = MY_List.Head.pNext; // BpeMeHHbIi YyKazaTenb AN
npeaplayLwero aneMeHTa
if ( pPrevT != NULL ) // DnemeHTbl B CNCKe ecTb
{
while ( pPrevT != NULL)
{
pPrevTemp = pPrevT; // 3anomMvHaHve NpeabiayLero sfneMeHTa
pPrevT = pPrevT ->pNext ; // HaBurauus
if (pPrevT->pNext == NULL ) break;
by

// YnaneHve nocneaHero anemMeHTa
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MY_List.Tail.pNext = pPrevTemp;

pPrevTemp->pNext = NULL;

MY_List. Count--;

// MeyaTb N3MEHEHHOro CnMcKa Crmcka

printf ("Cooep>xxvmMoe cnvcka nocne yaaneHus ¢ xsocta: \n");
PrintElemList ( *(MY_List.Head.pNext) );

o

Pesynprar BEIBOZA:
ComepxmuMoe CHMCKa OO yhajleHMsI C XBOCTA:
[levaTk CHMCKa DJIEMEHTOB :

SnemMenT = 1
SnemenT = 2
SnemMenT = 3
SnemenT = 10

ComepxmMoe CHMCKa I[IOCJIe yHaJIeHMUsI C XBOCTAa:
[levaTks cCcHomMcKa 2JIEMEHTOB :

SnemMenT = 1
SnemMeHT = 2
SneMeHT = 3

Ipumeuanue 1: PaccMoTpeHBI OCHOBHBIE OTIepaIiuu J00aBICHUS U YAAICHUS SJIEMEHTOB
B/I/I3 cnuckoB. K COXKaJICHUI0, OHU B TAKOM BUJC ITPUMCHHUMBI TOJIBKO JJIS1 YaCTHBIX CJIY4aCB, TAK
KaK OOBIYHO TEKyIllee COCTOSTHHE CIUCKa 3apaHee HEM3BECTHO. B oKoHYaTenpHOM BUIE MPH J0-
0aBNeHNM W YAAJCHUM HEOOXOIUMO YUYHUTHIBATh CIEAYIONIHe (DaKTOpPBI: TEKyIee COCTOSHHE
cnucka (IMycT Ju OH?), KaKUM OH OyJIeT MOCIe BBIMOJHEHHs ONepalliy, KaKk Hy)KHO yCTaHOBUTh
OCHOBHBI€ TOJISI CTPYKTYPBI CIIMCKA MTOCJIE 3aBEPIICHUS onepaiu. B pa3nene npuMepoB JaHHBIX
MY npexacrapnensl GyHKIUU Oojiee YHHBEPCATbHOTO XapaKkTepa JUIsl BHITIOJHEHUS 3TUX OmNepa-
onu.

9.16. O4HCTKA CTATHYECKOI0 CIIMCKA

JI7s1 OUMCTKH CTaTHYECKOTO CIKMCKA, BCE AJIEMEHTBhI KOTOPOTO SIBJISIIOTCS TAKKE CTaTH4eE-
CKHMH (OMHMCaHbI B MPOTPaMME) TOCTATOYHO YCTAHOBUTD YKa3aTeJH FOJIOBBI U XBOCTA B HYJIb, IPH
TIOCTPOECHUH CIIMCKA C MOJISIMA B BUAE BJIEMEHTOB CITUCKA:
struct List {
ListElem Head; // lonoa cnucka
ListElem Tail; // XBocT cnncka
int Count; // CyeTumnk 3/1EMEHTOB

o

MY_List.Head.pNext = NULL;
MY_List.Tail.pNext = NULL;
Ecnu ciucok opraHu3oBaH Mo-apyromy, Ui TOJOBBI U XBOCTA UCIIOIB3YOTCS yKa3aTeau
Ha DJIEMEHTHI CITMCKA, TO OYMCTKA CIHCKA OYJI€T BHITJIAIETh HHAYE:!
struct PList {
ListElem * pHead; // Nonosa cnincka
ListElem * pTail; // XBocT crnvcka
int Count; // CyeTunK 31EMEHTOB

b

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

IIpumeuyanue 2: B 3ToM cilydae 3HaUUTENBHO MOMEHSIOTCS TaKXKe MHOTHE JIeHCTBUSA JUIs
BBIIIOJIHEHMS  OIl€palliii HaJ CIUCKAMHU PAaCCMOTPEHHbIE BhIIIE. [IpyMepsl TaKMX CHHCKOB MBI
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pPaccCMOTPHUM HIDKE Ha OCHOBE JIBYHANPABIEHHBIX CITUCKOB (CM. HIDKE B ATOH TJIaBe.).

9.17. IlpocTasi pyuHasi padoTa ¢ AUHAMHUYECKUM CIIHCKOM
[Tepen xaxapiM (pparMeHTOM MPOTPAMMBI JaHO MOSICHEHUE CYyTH JAercTBUM. st paboThl
UCTIONIB3YIOTCS: CTPYKTypa oJHOHanpasjieHHoro crucka (List) u smemenrta criucka(ListElem).
Jlns pabotsl ucnosn3yercs oudmuoreka (<malloc.h>). KpacubiM 1BeTOM BBIEIEHBI ONEPAIIHH
HABUTAIIMHU TI0 CIIMCKY U OTepanus paboThl CO CITUCKIIM.
Co3pmanye TMHAMHUYSCKOI0 CIIMCKA.!
// AMHAMUYECKUIA CMIUCOK - MOKa TOJSIbKO py4Hasi paboTa
////Co3aaHne AMHaMUYECKoro Crmcka
List * pList = (List *) malloc ( sizeof(List));
// HayanbHas nHMumanmnsaums cnmcka
pList->Count = 0;
pList->Head.pNext = NULL;
pList->Tail.pNext = NULL;
Coszmanue dJIEMEHTOB CIIMCKA U CBSA3LIBAHUE CHMCKA (TPU DJIEMEHTA):
////Co3nanune n nobaBneHne asnemMeHToB
ListElem *pDETemp;
/[1=n
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->pNext = NULL;
pDETemp->Listval = 1 ;
pList->Count = 1;
pList->Head.pNext = pDETemp; // Jo6aBuTb NepBbii
pList->Tail.pNext = pDETemp;
// 2 - 1 B ronosy
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval = 2 ;
pDETemp->pNext = pList->Head.pNext;// [Jo6aBuTb BTOpPOI B FON0BY
pList->Head.pNext = pDETemp;
// 3 - 1 B XBOCT
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->ListvVal = 3 ;
pDETemp->pNext = NULL ;
pList->Tail.pNext->pNext = pDETemp;
pList->Tail.pNext = pDETemp;// [06aBUTb TPETUIN B XBOCT
////MeyaTb cnvcka
PrintElemList ( *(pList->Head.pNext) );
Y aneHue 49 ToJ0BbI CIIMCKA:
////YnaneHue c ronossl
pDETemp = pList->Head.pNext ; // 3anoMH1M Ans O4YMCTKM NaMsITy
pList->Head.pNext = pList->Head.pNext->pNext;
free( pDETemp ); // Ounctutb NamsTb
YaaneHue ¢ XBOCTa CIIMCKa:
////YnaneHus c xBocta
pDETemp = pList->Tail.pNext ; // 3anOMHUM ANS OYNCTKM NaMATH
// Mownck npeanocnegHero Anst YKOPOYeHUs Crnmncka
ListElem * pFind = pList->Head.pNext ;
while( pFind != NULL)
{
if ( pFind ->pNext->pNext == NULL) break;
pFind = pFind->pNext;
¥
pFind->pNext = NULL; // YKopoTuTb CnCoK
free( pDETemp ); // Ounctutb namaTb
/1
printf ("MeyaTb nocne yaaneHus c ronosbl U xBocTa: \n");
PrintElemList ( *(pList->Head.pNext) );
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IIuxJ 3aHeCeHMs JUHAMUYSCKUX DJICMEHTOB B CIIHCOK:
// LMKn AMHaMM4ecKoro 3anofiIHeHUs Crnncka B rosoBy (5 anemMeHToB)
for(inti=0; i<3 ;i++)
{
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval =i + 10;
pDETemp->pNext = pList->Head.pNext;// [1o6aBuTb TEKYLLUWIA SNIEMEHT B rONOBY
pList->Head.pNext = pDETemp;
¥
IleuyaTh cOMcKa B ITUKJIC:
// MeyaTb cnucka
pDETemp = pList->Head.pNext;
printf ("MevaTb cnuncka nocne agnHamuyeckoro aobaenexus: \n");
while( pDETemp != NULL)
{
printf ("3nemeHT cnincka: - %d \n" , pDETemp->ListVal );
pDETemp = pDETemp->pNext; // HaBuraums
}o
OuncTKa TUHAMHYECKOrO CIHCKA (B IHKJIE yIAsIEM BCE DJIEMEHTHL — PTemp, a 3aTteM
CTPYKTYpY crnimcka PLisSt, co31aHHOro AMHAMUYECKH BBIIIE )
////0OuncTka guHamMmnyeckoro cnmcka (C ronioBbi?)
pDETemp = pList->Head.pNext;

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

ListElem * pTemp = pDETemp;

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

b

free (pList);

PaboThl mporpaMMebl IS THHAMHYECKUX CITHCKOB:
I[levaTe comMcka 3JIEMEHTOB :

SneMeHT = 2
SnemMenT = 1
SnemMeHT = 3

[levaTe noclye ymnayieHMsi C I'OJIOBHE M XBOCTA:
[lewyaTer CcIMcKa 2JIEMEHTOB :

SnemMenT = 1

[leuaTk COMCKa I[IOCJe OMHAMUYECKOI'O NOOGABJIEHMS :
SneMeHT comucka: - 12

SneMeHT cmomcka: - 11

SneMeHT cmmucka: - 10

SjneMeHT cnmcka: - 1

[Tocne ynanenust ¢ ToJOBbI M XBOCTA B HAIlIEM CIHCKE OCTA€TCS TOJBKO OJWH 3JIEMEHT.
[Ipu no6GaBIeHNH B TOJIOBY B IUKJIE TPEX DJIEMEHTOB, OOIIEE YHCIIO AIIEMEHTOB YBEITUINBACTCS 10
YeTbIpeX.
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9.18. IIpocTas pyuHas padoTa ¢ AByHANIPABJIEHHbIM CIIUCKOM
Ha pucyHke mokakeMm, YTO JOJDKHO TMPOUCXOJUTH MPH JOOABICHUHU 3JIEMEHTA B TOJOBY
JUIsl IBYHAIIPABJIEHHOIO ciUcKa. [ Ipyrux onepanuii pucyHKd B 3TOM paszelie IPUBOIUThL HE
Oynem. VIX MOKHO IOCTPOUTH 110 aHAIOTHH. B Tekcte oneparuy 100aBiIeHUs U y1aleHHs Bblie-

JICHBI KPACHBIM IIBETOM.

HobaeneHne B Ha4yano cnucka (B ronosy)

My_DList.pHead yA

[ Tonosa cnvcka_| () Anpec I/A.D.Apec [VHdbopm. |
Q)

[ Agpec | 0  [Vindopm./] [ Agpec | Aufec [MHdopm. |
(1) l
(11 [ Anpec | A,D,Rec [MHdopm. |
My_DList.pTail *

| Xsoctcnmcka |—— | 0 | Agpec [MHdopm. |

Onucanye IBYHANPaBAEHHOIO CIMCKA U €ro 3JIeMEHTOB:
// CTpyKTypa AaHHbIX ANs AEMOHCTPALIMM
struct Student {
char Name[20];
int Num;
float Oklad;

¥
// CTpyKTypa aneMeHTa AByHanpaB/JeHHOro Cn1cka Ans AeMOHCTpaLmm
struct DElem {
DElem * pNext;
DElem * pPrev;
Student * pSTud;
&
// CTpyKTypa AByHanpaBfieHHOro cnucka Ans AEMOHCTpaLum
struct DoubleList {
DElem * pHead; // l'onoBa cnncka - ykasaTtesb
DElem * pTail; // XBocT cnucka - ykasaTenb
int Count; // Yncno anemeHTOB

¥

HMuunyany3anys 1 3a00JHEHUE CIIMCKaA (DOUblELlSt) CTaTUYCCKUMMU DJICMCHTAMU CITMCKA

(DElem):

// Cnucok

DoubleList My_DList;

// Hnumannsaumns gByHanpasieHHOro cnmcka
My_DList.Count = 0;

My_DList.pHead = NULL;

My_DList.pTail = NULL;

// TlepBbI1 31IEMEHT [ABYHaMNpPaB/IeHHOro Cnmcka
DElem D1 = { NULL , NULL , NULL};

D1.pSTud = (Student *) malloc ( sizeof(Student));
D1.pSTud->Num = 1;

D1.pSTud->Oklad = 10.0f;

strcpy( D1.pSTud->Name,"TeTpos");

// BTOpoWi 3neMeHT ABYHANpaBieHHOro CrncKa
DElem D2 = { NULL , NULL , NULL};
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D2.pSTud = (Student *) malloc ( sizeof(Student));
D2.pSTud->Num = 2;
D2.pSTud->Oklad = 20.0f;
strcpy( D2.pSTud->Name,"Cuaopos™);
// TpeTuin anemMeHT ABYHaNpaBiEHHOMO CrnCKa
DElem D3 = { NULL , NULL , NULL};
D3.pSTud = (Student *) malloc ( sizeof(Student));
D3.pSTud->Num = 3;
D3.pSTud->0Oklad = 30.0f;
strcpy( D3.pSTud->Name,"1BaHoB");
// OobaBneHne B CNMCOK Tpex
My_DList.pHead = &D1;
My_DList.pTail = &D3;
// Mpamas agpecaums
D1.pNext = &D2; // Tekywuit (NepBblIii) CCbINAETCS Ha Creayowmin (BTOpon) ...
D2.pNext = &D3;
D3.pNext = NULL;
//ObpaTHas aapecauus
D1.pPrev = NULL;
D2.pPrev = &D1;
D3.pPrev = &D2; // MocnenHuin ccbinaeTca Ha NpeanocnenHuii ...
My_DList.Count = 3;
PacneuaTka cucka B [IUKJIE B 00paTHOM IOPSLAKE JUId IpUMEpa:
// MeyaTb cn1cka B 06paTHOM MOpSiAKE ANs npuMmepa
printf ("MeyaTb ABYHanpaBneHHOrO Crnncka B obpaTHOM 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->0Oklad );
pWorkDE = pWorkDE ->pPrev; // HaBurauus B 06paTHOM nopsiake
ot
JloGaBiieHre B TOJOBY B JIBYHANPABICHHOM CIIHCKE:
// HoBbIVi aneMeHT ans 106aBneHns B rosioBy
DElem DHEAD = { NULL , NULL , NULL};
DHEAD.pSTud = (Student *) malloc ( sizeof(Student));
DHEAD.pSTud->Num = 5;
DHEAD.pSTud->Oklad = 50.0f;
strcpy( DHEAD.pSTud->Name,"TOJIOBA");
// OobasneHne B ronosy (CM. pUCYHOK)
DHEAD.pNext = My_DList.pHead;
DHEAD.pPrev = NULL;
My_DList.pHead->pPrev = &DHEAD;
My_DList.pHead = &DHEAD;
My_DList.Count++;
JlobGaBieHHE B XBOCT B IBYHAIIPABJICHHOM CIIHCKE:
// HoBbIli aneMeHT Ang obasBneHus B XBOCT
DElem DTAIL = { NULL , NULL , NULL};
DTAIL.pSTud = (Student *) malloc ( sizeof(Student));
DTAIL.pSTud->Num = 10;
DTAIL.pSTud->Oklad = 100.0f;
strcpy( DTAIL.pSTud->Name,"XBOCT");
//0obaBneHne B XBOCT
DTAIL.pNext = NULL;
DTAIL.pPrev = My_DList.pTail;
My_DList.pTail->pNext = &DTAIL;
My_DList.pTail = &DTAIL;
My_DList.Count++;
PacrieuaTka cIircka B ITMKJIC B IIPSIMOM ITOPSIIKE:
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// PacneyaTka
printf ("\nlNeyaTb AByHanpaBneHHOro cnMcka nocne aobaBneHust B rofioBy 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->0Oklad );
pWorkDE = pWorkDE ->pNext; // HaBurauus
¥
VY naleHue 13 roJIOBBI B ABYHAIIPABJICHHOM CIIHCKE:
// YnaneHue 13 ronosbl
My_DList.pHead =My_DList.pHead->pNext;
My_DList.pHead->pPrev = NULL;
My_DList.Count--;
VY aneHue U3 XBOCTa B JIBYHAIPABICHHOM CHHCKE:
// YnaneHvne u3 xBocTa
My_DlList.pTail = My_DList.pTail->pPrev;
My_DList.pTail ->pNext = NULL;
My_DList.Count--;
Pacrieuarka cIircka B ITMKJIC B IIPSIMOM ITOPSIIKE:
// PacneyaTtka
printf ("\nMNeyaTb AByHanpaBneHHOro CAMCKa Noc/e yaaneHns 13 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->0Oklad );
pWorkDE = pWorkDE ->pNext;
7
OuncTKa CIIMCKA IBYHAIIPABJIEHHOIO CTATHYECKOIO CIIMCKA
// OumncTka cnucka
My_DList.pHead= NULL;
My_DList.pTail= NULL;
My_DList.Count = 0;
PesyabpraThl paboThl (pparMeHTa IIPOrpaMMEL ¢ IBYHAIIPABICHHBIM CHUCKOM:
[levaTe [OBYHaANpPaBJIEHHOT'O CIOMCKa B OOpPaTHOM MOPSALKE :
$amM -> MBaHOB Kypc -> 3 Oxyaxm -> 30.000000
$®am -> CummgopoB Kypc -> 2 Oxmanm -> 20.000000
dam -> IlerpoB Kypc -> 1 Oxmanm -> 10.000000

llevaTes ABYHaNpPaBJIEHHOI'O CIOMCKa [OCJe Jo6aBjeHMsT B T'OJIOBY M XBOCT:
dam -> T'OJIOBA Kypc -> 5 Oxknanm -> 50.000000
d®am -> IlerpoB Kypc -> 1 Oxmanm -> 10.000000
$®am -> CumpgopoB Kypc -> 2 Oxmanm -> 20.000000
$amM -> MBaHOB Kypc -> 3 Oxyaxm -> 30.000000
d®am -> XBOCT Kypc -> 10 Oxnagm -> 100.000000

llevaTe ABYHANPaBJIEHHOT'O CIOMCKAa IOCJie yhalleHusi M3 TOJIOBH M XBOCTA:
dam -> IlerpoB Kypc -> 1 Oxmanm -> 10.000000
$am -> CummopoB Kypc -> 2 Oxmam -> 20.000000
dam -> MBaHoB Kypc -> 3 Oxmanm -> 30.000000
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10. Tpeb6oBaHusa K KIIP/3 v BapuaHTbl

10.1. Heas KJIP/A3 (JIP Ne10)

Kommnekcnast naboparopnas padota/lomaminee 3ananue (KJIP//13) Ne 10 BoimonHsiercs
JUTSL TIOJTyYeHHsI HABBIKOB COBMECTHOTO HCIOJIB30BAHMS 3HAHUHN IO OTACIHHBIM MpHEMaM Ipo-
IrpaMMHPOBAHUs, U3y4aeMbIM B Kypce OCHOBBI NPOIPaMMHPOBAHUS, MOCIE BBIIOJHEHUS KOM-
TUIeKCa OTACTBHBIX JTa00PATOPHBIX paOdOT MUCHHUILTHHEI “OCHOBBLI MPOrPaAaMMHPOBAHUSA ™.

B mpenpiaymmx paboTax CTyAE€HTHI U3y4alOT CIEAYIOIINE TEMbI: ONIEPaTOPbl, CTPYKTYPHI,
yKa3aTeld, CTPOKH, (haiiipl, MacCUBBI, adrOPpUTMbI U ciucKH. CTymeHTHl co3naloT (aia cBoux
CTPYKTYPHBIX IIEpEMEHHBIX (HaOOp 3amuceil) 1 KOMIUIEKC CelranbHbIX QYHKIHUNA-Onepauii 1uis
paboThI ¢ 3TUM (aiiiIoM U 3TUMH 3anHcsaMu. [IpegycMaTpuBaroTess BayKHbBIE onieparyu ¢ Gaiiom:
3anuch (Qaiisa, ero pacneyaTku, €ro COpTUPOBKH, JOCTYIIA K 3alIUCIM B (paiiie, n3MeHeHHe 3anu-
ceil, MOUCK 3amucell U mepe3anuch ero B MacCcuB 3anuceid u o0paTHo. DaKTHUECKH, HA YPOBHE
¢aiinos, CTyIeHTHI OCBAaUBaIOT paboTy ¢ Mpoodpa3oM ogHOTabIuYHON 6a30i nanubix (B/]), uTo
B TaJIbHEHIIIEM ITOMOXKeET OoJiee Try00oKo MOHATh (QYHKIIHOHUPOBAHHE CIIOKHBIX CHCTEM yIpaBIie-
Hus 6a3amu u 6ankamu aaHHbIX (CYB/I).

10.2. TpeboBanus k 3aganuio Ha JIP Nel(

Jannoe onucanue JIP u 3ananue Ha JIP MoXxeT ObITh BHIIOJHEHO HA TPEX YPOBHSIX CIIOXK-
HOCTH, B 3aBUCHMOCTH OT BbIOOpA CTYACHTA:

- 0a30BbIil YPOBEHb (YPOBeHb A),

- IPOABHHYTHIN YPOBeHb (YPOoBeHb B),

- YPOBEHb Il CHJIBHBIX CTYAeHTOB (YypoBeHb C).

[TyHKTBI 3a/1aHUS BBIJCJIEHBI IIBETOM, COOTBETCTBYIOLINM BbIOpaHHOMY ypOBHIO. B nanb-
Heiem, KOHKpeTU3upyto TpeboBanust Ha JIP, Mbl OyzieM HCIIOJIb30BaTh 3T LIBETA JJIS IPUBSI3KU
K OJJHOMY U3 ypoBHel 3ananus. [Iporie - 1BeT MyHKTa 3a/1aHus ONPENENseT ero YPOBEHb CII0XK-
HOCTU. CTyZIEHT MOKET M YaCTUYHO MCIIOJIb30BaTh ITyHKTHI 3a1aHUS U3 PA3HBIX YPOBHEH, OTHAKO
0a30Bblii yPOBeHb SIBIIACTCS 0053aTEIIbHBIM.

Ilpumeuanue 1. Jlannyio naboparopHyto padoty (Ne 10) Mbl Oyaem Takke MMEHOBATh
KOMIUIEKCHOM TabopaTtopHoit padoroit (KJIP) nubo nomamrnum 3ananuem (/13), Tak Kak B OTAEINb-
HBIX Y4eOHBIX IJIaHAX Ha CEMECTp MHOTI/a MOSABISAETCA Takas Mo3uuusa. B obmiem BO3MOXXEH U
KoMOnHMpoBaHHbIN BapuanT KJIP//13.

10.3. OcoGenHocTH ONMMCAHUsl pa3/eieHus1 3a1anuii mo ypopusm JIP Nel0

Ornucanne maroB BeimosiHeHUsT KJIP u TpeOGoBaHMil K HEe HaMEpPEHHO IpejyiaraeTcs B
IBYX BapuaHTax: BapuaHt (Nel), B KOTOpOM IpUMEpBI pacroyararoTcs OTIEIbHO OT TEKCTa U Ba-
puaHT (Ne2), B KOTOpOM MPUMEPHI U PEIICHUs BCTABJICHBI B TEKCT METOAMYECKUX yka3aHui. Ha
caiite s paboThI CTyJEHTaM JIOCTYIHBI 00a BapuaHTa. Eciu CTyJeHT cTpeMUTCs U crnocoOeH
NOJYYUTh MaKCUMaJIbHBIM yPOBEHb 3HAHUH (7ake 6oJiee 4eM 110 IUIaHy) OH JIOJDKEH IMOonpo0oBaTh
MCIIOJIb30BAaTh EPBBIM BApPHAHT METOAMUYECKUX YKa3aHUHN U 00palaThCs K MOJCKa3KaM BO BTOPOM
BAapHUaHTC TOJILKO B KpaﬁHeM ciydac. Ecmu CTYACHTY IIOKa TPYAHO CaMOCTOSATCIBHO BBITIOJIHUTH
KaKOW-TO KOHKPETHBIHN IIar 3aJlaHusi, TO OH MOXET MCIOJIb30BaTh MOJCKa3Ky (M3BUHHUTE, LIMap-
rajiky) ¥ Ha OCHOBE €€ C/IeJIaTh COOCTBEHHOE 3aJ[aHue.

10.4. ®yHKIUH U CTPYKTYPHI B IOMAlIHEM 32/ JaHUH

Kak Obuto oTMe4eHO BbIlIE, CTYJAEHTH B pamkax JIP pa3pabarbiBaroT mporpamMMHBIHM
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KOMIIJICKC, OCHOBaHHBIH Ha (hailIoBoi crcTeMe, IUTIOCTPUPYIOIINI OCHOBHBIE OTIepaliiy paboThI
¢ 6azamu nanubix (Bl). [IporpaMMHBIN KOMIUIEKC COCTOMT W3: Habopa crenuaibHbIX HYHKIHUNA
(paxTryeckn OGMOAMOTEKH), U PPAarMEHTOB MPOTrpamMM, IJIs AEMOHCTPALUU PaObOTHl ATUX (PYHK-
nuii. Hanpumep, nomkHbBI OBITH pa3padoTaHbl (YHKIMH 3a00JHEHU (aiiia 3aIuCsIMH, €ro pactie-
YaTK{, M3MEHEHH 3anuceit u apyrue. Kpome 3Toro, B ri1aBHOM MOyJI€ MOTYT OBITh PeaTi30BaHbI
HEKOTOpbIE JeHcTBUs C (haiistom 06e3 odhopmiieHuUs GYHKIHHN (B KOKIOM IMTyHKTE 3aJaHU yKa3bl-
BaeTCs, KOTJa HY»HO co3JaBaTh QyHKIHIO). PaboTa ¢ daiiiamMu OCHOBBIBacTCS Ha CIICITUAITBHON
CTPYKTYpE JIaHHBIX, KOTOPYIO CTYJIEHT CaMOCTOATEIbHO pa3padaTbIiBaeT B MPEUIOKEHHOHN Mpe-
METHOH oOnactu (cM. BapuaHThl 3aaaHus). CTpyKTypa JaHHBIX JOJDKHA UMETh OCMBICIICHHBIC
OJIS ¥ IPE/ICTABIIATh eANHOE 1enoe. Hanpumep, Ais onucaHus CTyA€HTa MO>KHO BBIIETUTH OIS
dbamunus crynenTa, Kype CTyAEHTa, pa3Mep CTUIEHAWU U T.A. YacTh Ha3BaHWM MOJEH mpeio-
JKEHBI B BapuaHTe (CM. HIXKE), XOTS MO COTJIACOBAHHIO C MPEIo/iaBaTeleM UX MOKHO 3aMEHUTb.
HewnsMeHHBIM JOIKHO OCTaBATHCS TOJIBKO COJEpIKATEIbHOE Ha3BaHUE CTPYKTYPHI TaHHBIX (CTY-
JIEHT, KHUTA ¥ T.1.).

10.5. BapuanTsl 1Jis BbinoJiHeHus JIP

BapuaHTb! 1151 BEIOTHEHHS pa0OTHI CTyICHTAMU MPEICTABICHBI B TAOJIUIIE, B TOTIOTHE-
HUE K TPEM yYKa3aHHBIM IIOJISIM B CTPYKTYPE CTYACHT JO/HKCH JOOABUTH €Ille JIF0ObIC IBA JIOTOJI-
HHUTEJBHBIX MO0Jsl, KOTOPBIC OH MPUAYMAET caM. DTH MO JOKHBI UMETh CMBICIT HMETh CMBICIT
JUIsE COOCTBEHHOTO MpoekTa. Hampumep, /Ui CTPYKTYpBI THIIA CTYJSHT MOXHO J0OaBUTh IOJIS:
Kypc 00y4eHHs, TOJ] IOCTYIIJICHUS, POLICHT TIOCEIICHMSI 3aHATHH U T.JI.

B Tabnuile pacrnonoXeHHOW HWKE TPUBEACHBI OCHOBHBIC HAa3BaHUsS CTPYKTYPHBIX Iepe-
MEHHBIX ¥ 00s3aTEIIBHBIX MOJICH TI0 BApUAHTAM.

IloJisi CTPYKTYPBI M UX THII Ipumeuanue
Crpykrypa (ums
Bap. Hone-umsa-Tun Mone-umsi-tun | Iose-umsa-tun | (MHTErpajbH.
CTPYKTYPBbI NPHU-
yMaTh caMoMy) XapaKtepu-
CTHKA)
1. | Kadenpa Haspanue (Name) | HUucno crynen- | Uucno mpemno- | Cpennee Ywmcio
—char(] toB (CountS) - | naBareneit CTYIEHTOB  Ha
int (CountP) - int | kadeape
2.| Kuura Hazsanue (Name) | Aprop (Avtor) | Uucno crpanun | Cpeanee Ywucio
—charf] — charJ] (nCountS) - int | crpanuir
3.| Daiin Nwms daiina | lata coszmanus | Pasmep ¢aitna | Cpeqauii Pas-
(NameFile) — | (DateFile)— (SizeFile) - int | mep daiina
char(] charf]
4.| ABTOMOOWIB Mapka  aBTOMO- | CTOMMOCTH MountHocTb Cpennsist Momr-
ouns  (Marka)— | (Cost) - double | (Kraft) - float | Hocth
char(]
5.| Komnsrotep Bnanenen(Fam) — | Pasmep OIT | O6bem  HDD | Cpennwuit
char[] (SizeMem) - int | (SizeHDD) - int | O6bemM
6.| I'pynma Wnnexc rpynnsl | Uucno cryneH- | Cpensss Cpennee
(Name) —charf[] toB (CountS) - | omenka B | YMCJIO CTYICH-
int rpynne B % - | TOB B rpyImnie
(AvExam) -
float
7.| YUemoBek ®davumus (Fam) — | TTonr  (Pol) - | Bospacr (Age) - | Cpeanunii Bos-
charf] char int pact
8.| Crenmax Haspanue (Namt) | Marepuan Uucno  mousok | CpenHee 4HCIIO
—char(] (Mat) - char (nPol) - int MOJIOK
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Crpykrypa (ums Ilosist CTPYKTYPBI M MX THI IIpumeuyanue
Bap. IMone-umsa-Tun Moae-umsa-tun | IHoae-umsa-Tun | (MHTErpaJbH.
CTPYKTYPbI NPHU-
MaTh CaMOMY) XapartepH-
Y CTHKA)
9.| Hom VYmuna (Fam) - | Yucmo osrtaxeii | Homep — noma | Cpeanee 4mciio
char(] (nStage) - int (Numb)- char|[] | sraxei
Bapuant npencraBieHHbIi B npuMepe BeinosHeHus JIP Ne 10
Crynenrt Nwms Homep CruneH- 3aganue
(Student) (Name) -char[20] | (Num) - int must (Oklad)- | moero npumepa
double

IIpumeyanue 2: Homep BapuaHTa CTyJIeHTa yTOYHSETCS 1O XKypHaily rpymnmsl. [Ipn sxe-
JIAaHUM CTYJIEHT MOXKET MPEJIOKUTh CBOM BapUaHT TEMbI CTPYKTYpPHOU IEPEMEHHOI, HO IPU 3TOM
OH JIOJDKEH COTJIacOBATh €ro C MPENoAaBaTEeIeM.

10.6. Iopsinok BbINOJIHEHHsT pa6oThl (YpoBeHb A u B)

1. Co3paTh KOHCOJIBHBIN MPOEKT (TJIaBHAas MPOrpamMma, BCIIOMOIATENIbHBIA MOAYJIb JUIs
(GYHKIMIA ¥ 3ar0JIOBOYHBIN (aiii Ui CTPYKTYP/KOHCTAHT)

2. OnucaThb CBOIO CTPYKTYPY, IPUIyMaB €€ Ha3BaHue. TUTIBI M Ha3BAHUS TIOJICH B3ATh U3
TaONIUIBl BapUaHTOB (CM. HIDKE). Bce maHHBIE CTPYKTyphl cTatudeckue. JIOomoNHUTE OMHCcaHue
CTPYKTYPHI ABYMSI TIOJISIMH, TIPUJIYMaB MX 1O cMbICTy. OmicaHue CTPYKTYPBI BBITIOJHUTH B 3aro-
JIOBOYHOM (haiine mpoekTa (<ums mpoekta>.h).

3. Onucarhp U 3aM0JHATH OIHY CBOKO IPOCTYIO CTPYKTYPHYIO IIEPECMCHHYIO C IMTOMOIIBIO
HHULIKMaJIW3aluu Ipu €€ OrrMcCaHuu.

4. OnucaTh 1 3aM0JHUTH €IIe OJJHY CBOIO CTPYKTYPHYIO TIEPEMEHHYIO BPYUIHYIO (C TOMO-
IIBIO OTIEPATOPOB MPUCBAMBAHUS — YHCIIOBBIE JaHHBIE M (PYHKIIMU KOTIMPOBAHUS — CTPOYHBIE JaH-
Hble). PacnieuaraTh 3HaYCHUS ee MoJieH ABYX CTPYKTYPHBIX MepeMeHHbIX (DyHKiwms - printf).

5. Pa3paboTtarh (pyHKUIMIO pacniedaTKy OJHON JaHHOW CTPYKTYpHOM NMEpeMEeHHOM, nepe-
JlaBasl B KaUeCTBE IIapaMeTpa €€ aJipec, U MPOBEPUTH €€ Ha ONMCAHHBIX paHEE CTPYKTYPHBIX Iepe-
MCHHBIX.

6. Co3maTh TUHAMUYECKYIO CTPYKTYpHYIO ((pyHKIwms — malloc, 6ubaroreka - <malloc.h>)
3aI0JIHUTH €€ TUHAMUYECKH M pacreyaTaTh 3HAYCHUE Yepe3 yKa3aTeslb U ¢ MOMOIIBIO CIICIHAITb-

HOUM (QYHKIMU TeYaTu. Y TaJIUTh CO3JJaHHYIO0 TUHAMUYECKYIO TIEPEMEHHYIO.

7. Onmucath ¥ NPOMHUIUAIU3UPOBATH MACCUB CTPYKTYPHBIX IEPEMEHHBIX HE MEHEE 4-X.
PacnieuaTath 3TOT MacCUB ¢ MOMOIIBIO (DYHKIIMH 11.5.

8. PazpaboTaTh QYHKIIMIO pacneyaTKd MAaCCHBA C 3alUCAMHU CTPYKTYPHBIX IEPEMEHHBIX.

dopmaibHble TapaMeTphl 3TOM (QYHKIMU: yKa3aTelb Ha MAaCCUB CTPYKTYPHBIX IE€peMEH-
HBIX U €ro pa3Mmep. Vcmonb30BaTh CBOIO (PYHKIIMIO MEYATH OJHOW CTPYKTYpPHOH MEPEMEHHOM.
[TpoBeputh paboTy 310 HyHKIHH.
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9. Co3math LMKJI 715 3aII0JIHEHHUS HOBOTO TMHAMUYECKOIO MACCHUBA 3aIKCE MOJISIMU CO
CIYyYalHBIMU 3HAYCHUSMHU TTapaMeTpoB (pa3mMep MaccuBa 5-6 snemeHToB). [IpexycMoTpeTs ciy-
YaifHOE 3all0JIHCHUE OJJHOTO YMCIOBOTO 3HA4YEHUs (MCIONIb30BaTh (yHKIUIO - rand) u ogHoro
CHMBOJILHOTO 3HAYCHHUS C HOMEPOM (KCIOb30BaTh GyHKImK: rand u atoi BMecte ¢ QpyHKIUAME
KOTIMPOBAHUS/CIUSAHUS TeKCTOB - Strcat, strcpy). PacneuaTars co3ianHblii MACCUB B OTJCIIEHOM
LUKIIE.

10. IIpuaymaTh Ha3BaHWUE ABOUYHOMY (haiiiry ISl BBIOJIHEHUs 3aaHus (B HAIIEM MpPH-
mepe -"BDStud.bin", manmpumep "BDBook.bin™ — st kuaur ).

11. Co3aaTth nuKII Jyis 3anonHeHus (aiia 3anucsmMu (3anuch B (aiiin) ¢ pa3HbIMH 3HAUE-
HUSIMU YHMCJIOBBIX [1apaMETPOB U3MEHSAEMBIX B LIUKJIE (HOMEp B JKypHaje TPYMIibl) UK OCHOBAH-
HBIX Ha HAYaJIbHOW MHUIIMAJIA3AI[MU CBOETO MACCUBA CTPYKTYP.

11. Co3aaTh LMK YTEHHS M pacleyaTKd c(OPMHUPOBAHHOTO NBOMUYHOTO (paiina. /lanHbie
u3 ¢ailia BBECTH B CTATUYECKUH MAacCUB CTPYKTYp, 33JjaB €r0 MaKCUMAaJIbHBIN pa3Mep paBHBIM
100.

11. Co3aaTh LUK IS 3aM0JHEHUS (aiiia 3armceit moasiMu cO ClIy9alHBIMH 3HAYCHUSIMU
napameTpoB. [IpenycMoTpers citydaiiHoe 3amojHeHUe OJHOI0 YHCIOBOTO 3HAUEHUS (MCIIOJIBb30-
BaTh (pyHKIMIO - rand) ¥ OJTHOTO CUMBOJIBHOTO 3HaYeHHA (MCIONIBb30BaTh (hyHKIMH: rand u atoi
BMecTe ¢ ¢ (PYHKIUSMU KOTIMPOBAHMSI/CIIUSHUS TEKCTOB - strcat, strecpy). Pacnedarats co3manHbIi
(daiin B UKIIE 3aM0THEHUS.

12. Pa3pa6oTaTh (p)YHKIMIO 3aIOJTHCHUS TUHAMHYECKOTO MacCHBa CTPYKTYPHBIX Tepe-
MEHHBIX Ha OCHOBE JIBOMYHOTO (haiiiia ¢ 3aUCsIMU CTPYKTYPHBIX NepeMeHHbIX. [IpoBepuTh ee pa-
0oty. MaccuB pacniedaraTh cieliMagbHON (pyHKIKEHN (CM. BBIILE).

13. Pa3zpadoraTh ()YHKIMIO 3aII0JIHEHUS JIBOUYHOTO (paiijia Ha OCHOBE MaccuBa CTPYK-
TYPHBIX IEPEMEHHBIX (ONHUCAHHBIX U IPOMHULMATU3UPOBAHHBIX BbIlIE). B (DyHKIMIO 10JIKHBI ITe-
penaBaThCs: UMl 3aIIOTHIEMOTO (aiina, axpec HCXOAHOTO MacCHBa, pa3Mep MaccuBa. VI3MEHUTH
HEKOTOpbIE 3HAUECHHUs 3allUCel B MACCUBE CTPYKTYp Iepes UCIOIb30BaHUEM. J{JIs 3TOro B caMoM
MAacCHUBe, 3aII0JHEHHOM BBIIIE, C/IENaTh M3MECHEHHUs (HarpuMep, UMs 2-i 3aliCh: UMsI 1 HOMED),
UCTIONB3Ysl (PMKCHPOBAHHOE 3HAYEHUE MHJIEKCA AJIEMEHTa CTPYKTYpHOro maccusa. IIpoBepursb
paboty stoii (yHKkiuu. 3amonHeHHe (Qaita mpoBeputh B (ain menemkepe (far wmm total
commander), ¢ TOMOIIbO OllepaluK IPOCMOTpPa (ailia B MIECTHAIATCPUIHOM (opmare.

14. PazpaGoTaThb OT/e/bHYIO (QYHKIMIO pacneyaTky (aiiia ¢ 3aMcsIMU CBOUX CTPYKTYp-
HBIX NTepeMeHHbIX. [IpoBepuTh paboTy 310 QyHKIHH.

15. Pa3paborath (hyHKIIMIO onpeneneHus yncia 3amnuceil B daiine. [IpoBeputs ee padoty
Ha cBOeM (paiie.

16. Pa3paborats pyHKIMIO 0unCTKY (haiina 3anucei. [IpoBeputh ee paboTy COBMECTHO ¢
dbyHKIMEH pacniedaTku Qaiina 3anuceil — HIYero He JOJDKHO HarmeyaTaThesl, KpoMe CooOmeHus
3anmceit B ¢aiine HetT!” — u3 pyHKuu neyatu. Kpome storo mpoeputs pazmep (daiina B paida —
MeHe/IKepe. DTOT pa3Mep J0DKEH ObITh PaBEeH HYIIO.

17. TIpoBeputh ucnonb3oBanue GpyHKUIui ynanenus daiina U CHATHSA aTpUOyTa 3alUThHI
(aiina, B34B ee n3 MpoeKkTa mpuMepa. 3aroJIHUM CHOBA U pacliedyaTaeM.

18. Pa3paboraTh QyHKIHIO SWapP IBYX CTPYKTYPHBIX ITEPEMEHHBIX (IT0 aipecy dJIEeMEHTa)



96
2023 rox 2 xypc 3-it cemectp Bomnbiiakor C.A. OIl T'YUMI] (YLI5-31B,Y115-32b)

CTPYKTYPHBIX IIepeMEHHBIX. [IpoIeMOHCTpUPOBATh U MPOBEPUTH PAOOTy TOM (YHKLIMHU HA OT-
JEIbHBIX IEPEMEHHBIX U JIEMEHTaX MacCHBa.

19. Ha ocHoBe 3T0M (hyHKIMH (SWap) BEIIOJHAT COPTUPOBKY MacCHUBa CTPYKTYPHBIX Tie-
PEMEHHBIX 10 OJJHOMY YMCJIOBOMY 3HAUECHHIO, UCIIOJIb3YsI METO/I Iy3bIPhKOBOM COPTUPOBKH. O1-
TUMH3AIHIO aJITOPUTMA COPTUPOBKH HE ITPOBOINTH. PacrieyaraTh MaccuB J10 M ITOCIIE COPTHPOBKH.

20. Pa3paboTarh (pyHKIHIO COPTUPOBKU MaccHBa CTPYKTYPHBIX MEPEMEHHBIX 110 YHUCIIO-
BOMY 3HaueHuto. [IpoBeputs ee pabory. Pacneuatats MaccuB 10 ¥ OCIE COPTUPOBKH.

21. Pa3paboTarh (YHKIHIO COPTUPOBKU (paiijia CTPYKTYPHBIX NEPEMEHHBIX (3amuceil).
Anroput™ ¢yHkuMK BKiItoyaeT Tpu mara: (1) yreHue qBoMYHOrO (hailia B MacCuB — YK€ €CThb
roroBas GyHKIHS; (2) My3bIpbKOBasi COPTUPOBKA MAaCCHBA CTPYKTYPHBIX IEPEMEHHBIX— YXKE €CTh
roroBas GyHkims U (3) mepe3anuch MacCMBa B JBOMYHBIN (DAl — yKe €CTh roToBas (PYHKIIUS.
[TpoBepuTh COPTUPOBKY (PANIIOB CO CTPYKTYPHBIMH MTEPEMEHHBIMHU.

22. IlpouyMTaTh 2-10 3aUCh U3 CPOPMHUPOBAHHOTO (hailyia CTPYKTYpHBIX MEPEMEHHBIX U
ee pacreyaraTh ¢ IIOMOIIBI0 COOCTBEHHOW (DYHKITHH.

22. Co3nath QYHKIHUIO I YTEHUS 3alUCU U3 CPOPMHUPOBAHHOTO (hailiia CTPYyKTYpPHBIX
MIEPEMEHHBIX TI0 HOMEPY | €€ pacredyaTarh ¢ TOMOIIbI0 COOCTBEHHON (DYHKITUH.

22. Pa3paboraTh U (hparMeHT IpOrpaMMbl JJisi_MHTEerpajJbHbIX BbrunciaeHuit B B/ (cMm.
BapHaHTHI B Tabnuie). HTerpaibHble BRIYUCICHUS ISl Ballero (aiiia CTpyKTYpHBIX MEpeMEeH-
HBIX 3aKJTFOYAIOTCS B IMOCIICIOBATEIILHOM YTCHUU BCEX 3amucei ¢aima. M3 Kakaoi U3 MmorydeH-
HBIX 3aIMCeH U OTIEIHHOrO MapaMeTpa BBIMOJIHACTCS CYMMUPOBAHUE, MOACUET, CPAaBHEHUE U
T.1. laru BeIOMTHEHHS ATOH 3a/1a4i MOTYT OBITh TAKMMU: YTEHHE (hailyia B MACCHB, BEIYUCIICHUS
110 MacCHUBY B IIUKJIE (HAIIpUMeEp, YUCIIa MATEPOK), 00paboTka pe3ypTaTa (Hampumep, MojrydeHme
CpEJIHEro 4ucia MATEPOK y CTYJIEHTa) U pacnedarka pe3yiabTara. MOKHO B LIUMKJIE IO [IaraM Y-
TaTh MOCJIEI0BATEIILHO BCE 3aITUCH U BHIYUCIISTH HHTETPAIBHBIE XapaKTEPUCTHKH.

22. Odopmuts B BuAe PyHKUHH (HparMeHT MPOrpaMMBbl Ui BBIYUCIICHUS UHTEIPaIbHOU
XapaKTEPUCTHUKU M0 BalleMy BapHaHTy (CM. IPEbIIyIee 3aJaHKe).
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11. PaboTa B pexxume KOMaHOHOWU CTPOKU

Pexum KOMaHIHOUM CTPOKH MCIIOIB3yeTCS CHCTEMHBIMH MTPOTPAMMHUCTAMH U TIOJIb30BaTe-
JSIMA TS BBITIOJTHEHUST KOMaH 1 onepanuonHoil cuctembl (OC) u koMaHmHbIX daiinos (*.bat).
Kpome Toro, B pexxume KOMaHJIHON CTPOKHA MOXKET OBITh 3aITyIllleHa JTr00as mporpaMMa Jijisi orne-
paunonHbx cucteM JJOC (unu B pexxume smyistopa JOC) u WINDOWS.

11.1. Pexxum KOMaHAHOM CTPOKU U ero HasHa4vyeHue

Pexum koMmanaHoi ctpoku goctyned B OC 11715 BBIOJHEHUS pa3iIMdHOIO poJa CUCTEM-
HBIX U M0JIb30BaTENbCKUX paboT. Takoil peskuM Ha3bIBaIOT €11I€ MAKETHBIM PEKUMOM paboThI IPo-
rpaMM. OH Hcnonb3yeTcs Ui CIAEAYIOUIUX CIIyYacs:
— BrInonHeHus cucTeMHbIX padboT, Hanpumep uHcramu OC.
— Ilpu BeImomHEHUH peMOHTHBIX padoTax B OC, korja 1o kakuM-ibo npuauHaMm padora OC
WINDOWS HeBo3MokHa (Harpumep, Ipy 3apakeHUH BUPYCaMH).
— 3amycka nporpamM U komanx OC, pe3yabTaTbl KOTOPBIX JOJDKHBI IIOCTYyIaTh HA AUCILIEH
HENOCPEICTBEHHO.
— 3amycka KoMaHIHBIX (haitnoB (*.bat).
— 3amycka CHCTEMHBIX IpOrpaMM paloTaloIIMX B 3TOM pPEXKHUME, HANpPUMEpP YTUIUTHI
MEM.EXE ans npocMoTpa COCTOSIHHUSI ONIEPAaTUBHOM MaMsITH U pabOTAOIINX MPOrpamMmax.
— BpInonHeHUs MHOTHX APYTHX padoT.
[Tpu 3amycke pexuma KOMaHIHOW CTPOKY Ha SKpaHE MOSABIISETCS ClielMaabHas oACKa3Ka
(“>"), mocse KOTOPOii MOXKHO BBOIUTH TEKCT KOMAaHI:
>DATE./
dopmart moJICKa3Ku MOYKHO U3MEHUTH crenuanbHoi komannoit PROMPT. ITocne BBoga
KOMaH/1bl, OHa OyJIeT BBINOJIHEHA, a CTPOKU OYyIyT CIBUTAOTCS BBEPX (II€peueHb KOMaH MOXKHO
HalTH B JIUTEPATYypE, B DJIEKTPOHHOM clipaBouHuke — JIP Ne 1, niu nosmydnTs aBTOMaTHYECKH B
BuJe cnpasku). Hanpumep, nocne BBoga komanasl DATE (monyuenust 1 u3MeHeHus: CUCTEMHON
JIaThl) MBI IIOJYYUM:
>DATE
Texymass gmara: C6. 21.02.2009
Beenure HOByW paTy (Q4-MM-I'T) :
>22-02-2009
CumBoniom “J” 31ech s 0003Haumn kiasumy “Enter”’(u nanee Oyny ero MCrojb30BaTh
JUTSL 9TOM 11eN ), KOTOPYI0 He0OX0IMMO HaXkaTh AJis BBoAa KomaH ibl. Eciiu Bel BBenieTe B pexxume
KOMaHJHOM CTPOKH MOJHOE Ha3zBaHHUe MporpaMmel, padoratonieit mogx WINDOWS, To ona Toxe
OyIeT BBIMIOJIHATHCS, HO B OT/IEJIbHOM OKHE.
[Tpu BbIMOTHEHUU KOMAaHIHBIX (aiinoB, koman OC ux pe3ynbTaTsl OyIyT pa3Menarbes
B OKHE KOMaHIHOH CTpoku. Hy»HO HMeTh B BUy, YTO IIPHU CIBUTE€ CTPOK UX YUCIJIO B OKHE Orpa-
HUYEHO, II03TOMY B BEpXHEH 4acTH SKpaHa OHU OyIyT mponaaaTh. YUCIIO CTPOK, KOTOPOE MOMKHO
IIPOCMOTPETh B OKOHHOM PEXXMME€ KOMaH/IHOW CTPOKHU (CM. HUXKE) MOKET IPEBbIIATh CTAHAAPT-
HBII pazMep 9KpaHa (25 CTPOK) U MOXKET HACTPauBATHCS.

11.2. Pa3HOBMAHOCTU KOMaHAHbIX UHTEpNpeTaTopoB

B coBpemennbix onepannonnbix cuctemax (WIN 32) coxpaHuiach BO3MOXHOCTb 3aITycKa
HECKOJIbKMX MOAM(UKAIMI KOMaHIHBIX WHTEPIPETATOPOB (MU mpolieccopoB). Panee, npu 3a-
nycke onepanuoHHo cuctemsl JJOC koMaHAHBIN MHTEPIPETATOP 3alyCKajiCsl aBTOMATHYECKU
npu ctapte OC u ganpHeimas padoTa Mpoxoauia TOJLKO B 3TOM pekuMe. Paznmuuaror ciemyro-
1IM€ Pa3HOBUIHOCTH KOMAaHHBIX UHTEPIIPETATOPOB:

— COMMAND.COM - 16-Tu pa3psiaHbIit
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— CMD.EXE — 00HOBIEeHHBII KOMaHIHBIN MPOIECCOP C PACIIMPEHHBIMU BO3MOXKHOCTSAMU,
amynupyromuit padory B MS DOS.
Pa3nuyaror Takxke peskuMbl pabOThl KOMAaHAHBIX HHTEPIPETATOPOB B OKOHHOM PEXHME H
B [IOJTHOIKPAHHOM pexuMe. [IpH mepekiiioueHrn B MOJTHOAKpaHHbIi pexxuM (kiaaBuium Ctrl+Enter)
KOMAaH/HBII MHTEPIIPETATOp BHINOJHAET CBOUM (YHKUUU B Oosiee mosHoM oObeme. Bo3Bpar B
OKOHHBII PEXHUM BBITIOJHACTCS TAKXKE C TIOMOIIIbI0 KinaBuin - Ctrl+Enter.

11.3. 3anyck 1 3aBepLUeHUe paboThbl peXXnmMa KOMaHOHOW CTPOKMU

PexxuM KOMaHIHOM CTPOKH MOYET OBITh 3alyIIEH SIBHO W HEsBHO. HesBHBIN 3aIyCK BBI-
MIOJTHSIETCS] aBTOMATHYECKH MPH 3aITyCKe MPOTpamMM | YTHIIUT, padoratonux B pexkume JIOC. SB-
HBI 3aIyCK KOMaHJAHOTO UHTEPIIPETATOPa MOKET ObITH BBIIIOJIHEH TaK:

ITYCK(Start) => Bemmonuuts...(Run...) => COMMAND.COM => OK

N

ITYCK(Start) => IIporpammsi...(Programm...) => Cranaaptaeic => KomaHaHas cTpoka

Mo>kHO co311aTh SIPIBIK AJIs 3allyCKa KOMaHHOTO MPOolieccopa, IpU 3TOM CTaHOBSITCS J10-
CTYMHBIMM HAaCTPOMKHU AJI €ro BHIMOJHEHHS (IOCMOTPUTE CAMOCTOSITENIBHO). 3aBEepILICHUE pa-
0OTHI peKUMa KOMAHIHOW CTPOKH BBIMOJHSETCS: 1100 KoMaHmoit EXIT, BeImonHsIEMON B 3TOM
pexxumMe, MO0, €Cli BKIIOYCH OKOHHBIM PEXHUM, OOBIYHBIM 3aKpBITHEM OKHA TpPH HaKaTUU
KHOIIKH B ITPaBOM BepxHeM yriry okHa (“x”). [TepBslii croco0 sBisieTcst 601ee KOPPEKTHBIM.

[Tpu BIMOTHEHUH KOMAaHIHOTO (paiijia BO3MOKEH BIIOKECHHBIM BHI30B KOMAH/IHOTO UHTEP-
npeTaTopa, HalpuMep, €CIM BBI3bIBACTCS BIOKCHHBIM KOMaHAHBIN (aitsi. B aTom cirydae mapa-
METpBI €ro 3alycKa HYXKHO 3aaath crenuanbHoi komannamu (SHELL B ¢daiine CONFIG u
COMMAND u COMCPEC — cMm. muteparypy mo MS DOS u nekiuu mmo kypey OC).

Ipumeyanue: 3neck U B JaIbLHEUIIIEM 51 opueHTHPYIoCh Ha paboty B OC Windows XP, st
JIPYTHUX ONEpaIlMOHHBIX CHCTEM BO3MOXKHBI HEKOTOpbIE OTJIMYUS, B YACTHOCTH B HA3BAaHUSX CHU-
CTEMHBIX IMyHKTOB MEHIO.

11.4. 3anyck KOMaHA U NporpaMm B peXxnumMe KOMaHOHOMU CTPOKMU

3armyck KOMaH[ ¥ IPOTPaMM B PEKHME KOMaHIHOW CTPOKHU BBITIONHACTCS PYYHBIM Ha0O-
pPOM MMEHHU (aiisia mporpaMmbl WK KOMaHbl 1OCIIE MOACKa3KU.

>charmap./

Beime npusenen npumep 3amycka nporpammsl WINDOWS, kortopas 3amycTurcst B OT-
JIEIIBHOM OKHE.

>c:\dn\dn. com./

IIpu 3anmycke nporpamMm Hy»HO ynoctoBepuTbes, uto OC usBecteH nyts (PATH) nis 3a-
nycka nporpammsl. Eciin mporpamMma Hy 3aItyckaercsi, TO HEOOXOJUMO YKa3aThb SIBHBIA ITyTh (Kak
B IIpUMEpE BBILIE) MK CIIENaTh TUPEKTOPHUIO (KaTajor) AJis 3alycKa IpOorpaMMbl TeKYILEH:

>c:

>cd c:\dn)

>dn. com./

[Ipu 3amycke mporpaMM HY’>KHO ObITh BHUMATEJbHBIM M HaOUpPaTh UMS MPOTrpamMMbl WIH
KOMaH/Ibl TO4HO. Yare Bcero, 4ro0bl n30exarh OmnO0K, HE00X0AUMO HaOMpaTh U pacIIupeHue
quist paiina. Ecniu komaHaa Wi uMs IporpaMMbl BBEIGHBI HEBEpHO, TO BbI mosyuunTe coobuienue
OIEPALIMOHHON CUCTEMBI BUA:

>c:\dn\dn. exe./

"DN.exe" He ABNAETCS BHYTPEHHEN WAy BHEUWHeN

KOMAaHIO¥, WCIIOJIHSIEMO¥Y NPOr'PaMMO¥ WMV INaKeTHEM (danmoM.

B »TOM ciyuae Hy»)XHO NPOBEPUTH: MyTh, TEKYLIHH KaTajaor, UMsl MPOrpaMMbl MJIU KO-
MaH/Ibl ¥ BBITIOJIHUTH BBOJI 3aHOBO.
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11.5. Mony4yeHue cnpaBOK O KOMaHAax B peXume KOMaHAHOM
CTPOKMU

HNudopmanuio o komMmaHAax pexxruMa KOMaHAHONW CTPOKH MOXKHO TOJYYHTh B JIMTEPAType
WIM B 3JIEKTPOHHBIX cripaBouHUKax (cM. JIP Ne 1). Kpome Toro, onepaTMBHO MOKHO CIIpaBKy O
KOHKPETHOW KOMaH/E ¢ MoMoIsi0 AupekTtnBbl HELP, Hanpumep:
> help EXIT./

BaBepwaer nporpamdy CMD.EXE (mHTepnperTaTop KOMAaHZL) WAM TEeKYWW) INaKeTHIH
dann-cuenapui.

EXIT [/B] [exitCode]

/B IIpennucrBaeT 3aBepuUHNTE TEKYUHM IIaKEeTHEIM (Qauin-cleHapui BMECTO
BaBepuwenuss CMD.EXE. Ecuyu BBIIOJHSETCS BHE IaKeTHOI'O
danna-cuenapus, To 6ymeT BaBepweHa nporpamda CMD.EXE

exitCode YxassBaeT LudpoBoe SBHaveHme. Ecumum ykxaszaH kawod /B, onpexnenser

HoMep xnss ERRORLEVEL. B canyyae B3aBepueHwuss paborsi CMD.EXE,
ycraHaBauBaeT KOL 3aBeplleHys NPOoLeCC C [aHHEIM HOMEPOM.

[TonHbIH MepeyeHs KOMaHI MOKHO IOTY4YUTh, BeITONHSA komanay HELP 6e3 mapamerpos:

>help./
Ins nonydeHuss cBepeHwuyt o6 onpeneseHHOW KOMaHpe Habepwure HELP <wuMsa KOMAaHLE>
Assoc BriBog JsmM60 MBMEHEHME CONOCTAaBJIEHMI IO PaCWMPEeHHUsIM MMEH (aniaoB.
AT BEITOJIHEHME KOMaHI ¥ 3BalyCK NporpaMM IIO pPacCHVuCaHMo.
ATTRIB OrobpaxeHne ¥ MB3MEHEeHue aTpubyToB QannoB.
BREAK BxyoueHne /BEIKIOYEHNEe pexuMa o6paboTkyu KoM6uHauwuu kiaasmu CTRL+C.
CACLS Orob6paxenne/penakTupoOBaHue CHOUCKOB yHnpareJeHus nocrynoM (ACL) x dasnam.
CALL BEIBOB OQHOI'O makeTHoro (¢amuna m3 [Pyroro.
CD BrslBOon MMeHW Ju60 CMEeHa TeKyluey MamKu.
CHCP BeiBog smn60 yCTaHOBKA aKTUBHOWM KOLOBOW CTPAHWLEI.
CHDIR BriBOn MMeHM JH60 CMeHa TeKyuey MaIKH.

CHKDSK IlpoBepka OMcka ¥ BEBOL CTaTWUCTHUKH.
CHENTFS OrobpaxeHue WUAM M3MEHEHue BHUIOJHEHWsS IPOBEPKY OUCKa BO BPEeMs 3arpPy3BKH.
CLS OumcrTka SKpaHa.

CMD Banyck eme omHOro mHTepnperarTopa KOMaHAHEIX CTPok Windows.
COLOR YcraHOBKa LBeTa TeKCcTa M (OHa, HMCHONB3YEeMBIX IIO YMOJIYaHMIO.
COMP CpaBHeHHME COREPAMUMOr'O OBYX (PamaoB wuaum OBYyX HaA60pPOB (pamjoB.

COMPACT Oro6paxeHne/u3MeHeHne cxaTus @annos B pasgpenax NTFS.
CONVERT Ilpeob6pasoBaHme ZLQUCKOBEIX ToMOB FAT B NTFS. Henb3s BEIIOJHUTE
npeobpasoBaHMe TEKylUero aKTUBHOI'O OWUCKA.

COPY KonmpoBaume ORHOI'O WAV HECKOJBKHUX (pamuioB B Jpyroe MecTO.
DATE BriBon nmM60 yCTaHOBKA TeKyley LaTsl.

DEL YnasneHnmue OQHOI'O MM HECKOJBKMUX (anuioB.

DIR Breieong cnucka QamioB ¥ NOLIIANOK M3 YKAaBaHHOM IAaIKH.

31eck g CO3HATEIBHO “00pe3an” CIUCOK MOTy4YaeMbIX B CIIpaBKe KOMaH/I, Iipearaw Bam
CaMHM IOJIYYUTh U CKOITUPOBATH 3TOT CIUCOK.

Komannneiii uateprnperatop CMD.EXE MoxeT paboTaTth U B pacuiupeHHOM pexume. B
ATOM PEKHUME JOCTYIHBI JOMOJHUTEIbHBIE BO3MOKHOCTH. JIJIsI OMMCAaHMs 3TUX BO3MOYKHOCTEH
HEOOXO0JMMO B PeKMME KOMaHAHON CTPOKH BBI3BaTh KOMaHAHbIN HUHTEPIIPETATOP C MapaMETPOM
CIIPaBKU:

>CMD.EXE /?.
Banyck HOBOM Konmmuy MHTepnperaropa koMaHn Windows XP.

cMD [/A | /U] [/Q] [/D] [/E:ON | /E:OFF] [/F:ON | /F:OFF] [/V:ON | /V:OFF]
[[/S] [/C | /K] cTpoka]

/C BrimosIHeHMe ykasBaHHOM KOMAaHQAsl (CTPOKM) C HNOCHIEeRy UMM 3BaBeplleHUeM.
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/K BrmoJIHEeHNe yKaBaHHOM KOMaHQOEl (CTPOKM) 6e3 NOoCHenyrlero 3aBepUeHHUs .
/S HsMenenne nosepenns nocne /C wunu /K (cM. Huxe)

/0 OTkJoYeHne pexwuMa BEIBOJa KOMaHX Ha SkpaH (ECHO) .

/D OTKJOYEeHHe BEUIOJHEHWsT kKoMaHR AutoRun m3 peecTpa (cM. Hwmxe)

/A BriBOL pe3yJbBTaTOB BHIUIOJHEHUS KoMaHn B ¢opmaTe ANSI.

/U BriBoZ peByJBETaTOB BEIIOJNHEHMS kKoMaHn B ¢opmarTe UNICODE.

/T:us Bri6op ueera Texcra/doHa (6osee nompobHo cM. COLOR /?)
/E:ON Paspemenne pacumpeHmyt KoMaHR (CM. Huxe)
/E:OFF Banper pacumpenwnst xoMaHp (cM. Huxe)

Hwuxe B 301 cripaBKe J1TaHO MOAPOOHOE OMKUCAHUE BO3MOKHOCTEH pacIIMPEHHOTO PEXUMa.

3anmyck MHTEpPIpETaTOpa B PACIIMPEHHOM PEXKUME BBITIOJIHIETCS TaK:
>CMD.EXE /E:ON./
BrikimtoueHne paCIMPEHHOTO PEKMUMA BBITTOJIHAETCS TAK:
>CMD.EXE /E:OFF./

CrnpaBky o0 paboTe KOMaH] B paCIIMPEHHOM PEXUME MOYKHO MOJTYIUTh, 3aITyCTUB KOMaHIy
B PEKHMME CIIPABKH, MPEIBAPUTEIBHO NEPEKIIOYMBIINCH B PACIIUPEHHBIA PEKHUM, WU C ITIOMO-
nipio koman el HELP <komanma> B 0OBIYHOM peXHME.

Ilpaxmuka.
Hwxe nmpuBosTCs 3a0aHusI, KOTOPbIE HEOOXOAMMO BBITIOJIIHUTE JIJIS 3aKPETUICHUS MaTepH-

aja mo pabore B peKuMe KOMaHIHON CTPOKH.
1. 3amycrute komanausii uaTepnperarop COMMAND.COM.

3anmycture komanay DIR.

ITomyuute cipaBky o komanzae DIR.

[Tonyunte cpaBky o komanae SET.

ITosmyunTe cnvcok KOMaH/ JIIsl KOMaHIHOTO MHTEpIpeTaTopa.

3asepmure BeinoiHeHne COMMAND.COM.

3amycTtute koMaHaHbINA uHTepnperarop CMD.EXE.

[Tomyuute cipaBky 000 Bcex komangax CMD.

[Tosyunte cnpaBky o komanje SET.

0. ITepexirounTech B paciupeHHbIN pexuM padotet CMD.

11. [lonyuwure cupaBky o komanzae SET.

12. CpaBHurte Bce nmomydeHHbIe cripaBku 0 komanae SET.

13. OTKIIIOYUTE PACHIMPEHHBIN PEKUM.

14. TlocpencTBomM cucTeMHOTO MeHIO (- — JIeBBIM BEPXHHM yrojl OKHa, MpaBas KHOIKa
MBIIIN) BBI30BUTE OKHO HACTPOMKH CBOMCTB peXMMa KOMaHAHOU cTpoku. [lo3HakoMbTECH
C HUMH.

15. BkimrounTe BO3MOKHOCTD BBIICTICHUSI MBIIIIBIO TEKCTA U YBEIMYbTE pazMep Oydepa skpaHa
10 300 cTpok.

16. IompoOyiiTe BHIMONIHEHHS pa3HbIX KOMaH/I U3 CIIPaBOYHHKA.

17. 3aBepmute Beimonnenne CMD.EXE.

HBOoo~NoORWN

¢ 9

Jluteparypa 1o pazaeny:
1. Jlexuuu no aucuumiauHe “OnepanyioHHbIE CUCTEMBI .
DJIEeKTPOHHBIE CIPaBOYHUKH - cM. JIP Ne 1.
3. B.3.®@uzypnoe “1BM PC nns nons3oBarens” - M., Pu C, 1990 - 1997 r.

no
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12. TexHOoNnorMs co3gaHns NUCMONMHUMbIX MPOorpamMm

PaCCMOTpI/IM TEXHOJOTHUIO CO3AdaHHA HCIIOJIHUMOI'O MOAYJAd B COBPEMCHHBLIX CUCTCMaAX

nporpammupoBanus. [Iporeccel mpeoOpa3oBaHusl MPOrpaMM MOKHO YIIPOIIEHHO MPEICTaBUTh
CJIEAYIOUIMM PUCYHKOM (cM. Hike). Ha 3ToM prcyHKe npecTaBIeHbl OCHOBHBIE KOMIIOHEHTHI CH-
CTEM IIPOrpaMMUPOBAHNUS, KOTOPbIE YUaCTBYIOT B 00paboTke nporpamm. Kpome Toro, Ha pucyHKe
BbIJICJIEHBl OCHOBHBIE BHJIbI MOJyJIeH U (aiinoB, hopMupyeMbIX Ipu Takoi oOpaboTKe.

JanHast TexHONOTHsI (OPMHUPOBAHUS TPOTPAMM XapaKTepHa MPAKTUYECKU Ui BCEX CH-
CTEM MPOrpaMMHUPOBaHUs, UCIOIb3YEMBIX B HacToslIee BpeMs. B Tex ciaydasx, korjga Msl pado-
TaeM B UHTerpupoBaHHoU o0osiouke CII, MbI MOKEM B SIBHOM BUJE HE YBUAETH IPOMEKYTOUHBIX
3TanoB U KOMIOHEHT, YYacTBYIOIIUX B TaKOM 00paboTKe, 0JTHAKO OHU BCEr1a IPUCYTCTBYIOT. DTH
KOMIIOHEHTbI OTMEUEHbI Ha PUCYHKE JBOMHBIM OJUYEPKUBAHUEM.

EIRST.CPP EIRST.OBJ FIRST.EXE
MmnonHs-
UcxoagHbIn . eMbIn
MoAay-nb Ha o?::)eKT::M Pepak- Moaynb
A3blKe (OM)n-I*yOBJ TOp (UCM) -
C++ ' cBA3en *EXE
(UM) - *.CPP Unn
*DLL)

OOBbEeKTHbIN
Moaynb
(*.0BJ)

OO6BbEeKTHbIN
MoAaynb
(*.0BJ)

Bbinon-
HeHune

moayns

(*.EXE)

Buonuot
ekn OBJ
(*.LIB)

Bnbnwuo
TeKkapb
CNn C++

12.1. Moayau npeacTaB/ieHUs1 MPOrpamMm

CYH_IGCTByIOH_[aH TCXHOJIOTHA CO3AaHUA NCIIOJITHUMBIX MIPOrpaMM BKIIHOYACT B ce0bs ciacny-

IOIIIE PA3HOBUIHOCTH MOJTYJICH:

— HUcxoouvie montynu (IM), HanucaHHbIe Ha A3bIKE IPOrpaMMHUPOBAHUS (HaIIpUMeED,
sa3pike C++). Mcxoanble Momynu, OOBIYHO, MPEACTaBISIOT COOOM JIMHHYIO
CTPOKY CUMBOJIOB (MJIM COBOKYITHOCTh CTPOK) M MMEIOT CIICAYIOLIEe PACIIUPEHUE
¢aitnos: *.C, *.CPP, *.H, *.HPP. Hcxonusie Moy GopMUpPYIOTCS ITpOrpam-
MUCTOM WJIH TMOAKIIIOYAr0TCs U3 OnOIroTek (3aronoBounbie daiiisl — header file).
Obvexmuvie moxymu (OM) hopMHPYIOTCS KOMIWISTOPAMH TIOCTE YCIEITHOM
KoMmuIsAnH (0e3 ommrO0K) HCXOAHBIX MOy Iel. OOBEKTHBIE MOTYJIH UMEIOT pac-
mmpenue *.OBJ 1 UMEIOT cTaHIapTU30BaHHYIO CTPYKTYpPY. MI3MEHATH comepka-
HUE 00BEKTHBIX MOJYJIEH BPYUHYIO HE pEKOMEHIYEeTCsl.

— Ucnoanumvie mogynu (MCM) dbopmupyroTcst peakTopoM CBsi3er (KOMITOHOBIIIH-
KOM), KOTOpbIi 00BEINHSAET MHOXKECTBO OOBEKTHBIX MOAYJIECH B €IMHYIO IpPO-
rpamMmy. McriomHUMBIE MOYJIM MOTYT HELIOCPEACTBEHHO BBITIOIHATHCS HA KOMITb-
torepe. Jpyrast pa3HOBUIHOCTb UCTIOJTHUMBIX MOAYJIEH — QuHamuueckue oubauo-
mexku (DLL — Dynamic Link Library), MOT'yT OJK/IF04aTHCS K OCHOBHOMY HCITOJI-
HUMOMY MOJTYJIIO Ha dTarie BBHITIOJHEHUS MPOrpaMMbl. Takast TEXHOIOTHS MOAEP-
x)uBaercsa B cpene Windows. JlnHamudeckue OMOIMOTEKH COAEPIKAT MHOXKECTBA
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(GYHKIMH, KOTOpbIE BBI3BIBAIOTCS U3 OCHOBHOM Mporpammbl win 1pyrux DLL. [lu-
HaMH4eCKue OMOIMOTEKH MOTYT HOJKII0YAThCS WIN OTKIIOYaThCs BO BpeMs pa-
OOTBHI MPOTPAMMBI.

12.2. KoMnoHeHTHI ¥ CTaAuu 00padoTKH NPOrpamMm

Cuctema niporpammupoBanus (CII) 310 60JbIIONH KOMIUIEKC MPOTpaMM, BKIIOYAIOIINKA B
ce0s1 ClIeAyIoNIe OCHOBHBIE POTPAMMBIL:

Komnunamop (komnunayus) cucteMbl IpOrpaMMHUpPOBaHMS, KOTOPBIM MpoBepseT
MPaBWJIBHOCTh HAMHMCAHUS MPOTrpamMM (MCXOAHBIX MOIyJiel) U (GopMUpYeT 00b-
€KTHBIE MOYJIH.

Pedaxkmop cesazeu (WM KOMIIOHOBIIMK) HEOOXOAMM JJIsl O0OBETUHEHUST MHOKeE-
CTBa OOBEKTHBIX MOJyJIEH B €JUHYIO IPOTrpaMMy (MCIIOJHUMBIA MOIyJb). Penak-
TOP CBSI3€H HACTPAMBAET CBSI3U MEXIY OTIACIbHBIMUA MOIYJISMHU, KOTOPBIE MOTYT
OBITH IByX BUJOB: CBS3U O YNPABJIECHUIO (BbI30B (DYHKIMHA U MPOLEAYp) U CBA3U
0 JTAHHBIM (MCTIOJIb30BaHKIE IEPEMEHHBIX OJTHOTO MOIYJIS B IPYTOM).
bubruomexapv — nporpamma CII (MHOr@ Ha3bIBAIOT TaKUE MPOTPaAMMbl Viiu-
Juma), KOTopasi Mo3BOJISIET CO37aBaTh OMOIMOTEKH 00BEKTHBIX Moayiei (OM).
bubnmorexkn 00bEKTHBIX MOJTYJICH MOAKITIOYAIOT B IIPOTPaMMHBIE TPOEKTHI U, TEM
caMbIM, 00eCIIeUYnBaIOT MOAKIIIOYEHNE HYKHBIX OOBEKTHBIX MOy I B UCIIOTHH-
MBI MOJTYJIb.

Menedorcep npoexmos (MAKE), 1mo3BOJISIONINE CO3/aBaTh MPOEKTHI, BHIMOIHATH
cOOpKY M3 MHOTOMOAYJIbHBIX IPOTPaMM H ITPOBOJUTH UX OTJIAJKY.

Omaaduux CII, KOTOpBIH 00ecreunBaeT BO3MOKHOCTU Y(PPEKTUBHOI MPOBEPKU
IIPOrpaMM U MCIIPaBIIEHHsI OIIMOOK B IPOrpaMMax.

Upyeue cepsucnvie ymuaumel MpeJHa3HAYCHBI JUIsl YIIPOLIEHUs Ipolecca Ipo-
IPaMMHPOBAHUS U OOCITYy’KUBAHUS CO3[aBaeMbIX MPOEKTOB: TEKCTOBBIC pEaK-
TOpBI, CIIPABOYHBIE CHCTEMBI, IPUMEPHI UCIOJIb30BAHUS Pa3HBIX TEXHOJIOIMH U
T.JI.

B coBpeMeHHBIX cUCTEMax HpPOTPaMMHUPOBAaHUS OOJIBIIMHCTBO KOMIIOHEHT, KOTOpBIC
HGO6XOI[I/IMO 9aCTO UCIIOJIb30BAaTh, O6’beI[I/IHeHBI B CIUHYIO IIPpOrpaMMy, KOTOpas Ha3bIBACTCA UH-
mezpuposannou ooonoukou CII (IDE). Takas o6osouka o0beAMHIET B c€0s: TEKCTOBBIN peak-

TOpP, KOMITWJIATOP, KOMIIOHOBIIIMK, MEHEKep MPOEKTOB U oTiaxuuk. [Ipumepom ynoOHoi UuTe-
rpupoBanHoi 060m0uku CII sBisiercs MS VS 2005 u Boimie. B pamkax guciumumuast TIKII npu
BeimonHennu JIP u /I3 HeoOxomumMo co3gaBaTh MPOEKTH B 000ouke. PaccMoTpuM mporiece co-
3/1aHUS IPOEKTOB.

12.3.Co3nanne koHcoJbHOTO mpoekTa B VS 2005 (DZ_XXXXX XDD).
Jnst co3panust KOHCOJIBHOTO MPOEKTA HEe0OX0OUMO:.

3anycTuTh cuctemMy nporpaMmmuposanus VS 2005;

B wmenro “File” BeiOpare myHkT “New” u B HOAMEHIO BHIOpATh IO3MIIHIO
“Project...”;

B criucke “Project types” Beiopats “Visual C++/Win32”, a B ciincke “Templates”
BbIOpath “Win32 Console Application”;

B mone “Name” BBectu: DZ XXXXX XDD (rae: XXXXX - gacts mmudpa pas-
pabotku, X — HOMep rpymnmbl, a DD — HoMep BapuaHTa 1Mo >KypHaly TpYIIIbI Te-
Kyuiero cemectpa. Hanpumep, nns crynenta rpynnsl MY 5-22 ¢ Bapuanrom 15 u
Temoin Street — BBenem — DZ_Street 215). Jlanee naxatp “OK”;

B HOBOM OKHe MacTepa npoekToB HaxaTh “Next”. IIpoBeputh HacTpOWKH MPO-
exta: “Application Type” momkHo OwiTh — “Console Application”, “Additional
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option” -> “Empty Project” momxen ObiTh suikaouen, “Add common header
files”-> “MFC” u “ATL” n0mKHBI OBITh 8KIIOUEHDI.

— Jlanee HeoOXoauMO HaXkaTh KHOMKY “Finish”. HoBblit mpoekT OyaeT co3aaH.

— Heo0xonumo yopath u3 riaBHbIX Mojenei mpoekra (DZ Street XDD.CPPuDZ
Street XDD.H) Bce numnee. Otoro: B daiine DZ XXXXX XDD.H (y nac B mpu-
mepe DZ Street 215.H) yb6epem sce, a B ¢aiine DZ XXXXX XDD.CPP
(DZ_Street 215.CPP) ocTaBuM ciieayromuii TEKCT:

#include "stdafx.h"
#include "DZ_Street _215.h"
#include <iostream>

using namespace std;

void main(void)

{...}

— JI1s KOHTpOJISI MPaBUIIBHOCTH CO3JIaHUS IYCTOTO MPOEKTa, HAXKMEM KIIABHUIITY
“F7” nns npoBepku cozganus nporpammsl (build) n “F5” mist mpoBepku ee BbI-
noHeHus (run/debug). Bee mepeuncieHHbie 1MCTBUS TOJDKHBI OBITH BBITIOJTHEHBI
6€e3011604HO.

12.4. Ob6ecneunTs pycH(PUKANMIO KOHCOJHLHOT0 BBO/Ia U BHIBO/A.

JIJ1st KOPPEKTHOTO OTOOPaKEHUSI TEKCTOB HAa PYCCKOM SI3BIKE B KOHCOJIBHBIX MPOEKTax VS
M €r0 BBOJA B OKHE KOMaHJIHOW CTPOKH (ITOCJIE MEPBOTO 3aIycKa MpOTrpaMMBbl) HYXKHO CHIENaTh
HacTpoiiku mpudra sroro okna. Ilepexmouaem mpudt B Tun - Lucida Console. Bribupaem
HACTPOMKH (TOcie BbIBOJA KOHCOJIBHOTO OKHA Ha SKpaH, MPaBOil KHOMKOW BBI3HIBAEM CUCTEMHOE
meHi0): CBOMCBA->IITPU®T -> Lucida Console). ITocie nepexmodenns mpudTa, Ha 3ampoc B
OTJICTTLHOM OKOIITKE HY>KHO BBIOpaTh peXuM — /[ 6cex okoH ¢ oannvim umenem!”. Jliis npa-
BUJILHOW pPyCH(HUKAIMU OKHA KOHCOJM, KPOME 3TOr0, B CAaMOM Hadyalie TJIaBHOW MPOTPaMMBbl
HY’KHO MEPEKII0YUTh KOJJOBYIO CTPaHMILY JJIsl BBIBOJIA!

system(" chcp 1251 > nul"™);

JUi1 IpUOCTAaHOBKM 3aBEPIICHUS MPOTPaMMBI B KOHCOJIFHOM OKHE B KOHIIE €€ paboThI

MO>KHO BBI3BaTh May3y CIEAYIOIUM 00pa3oM (HampuMep, B KOHIIE TEKCTa MPOTrpaMMBbl):
system(*' PAUSE");

Ha skpane mosiBUThHCS cieayromias CTpoka (CMOTpU HIDKE) U mporpamma OyJeT 0KuJIaTh

Ha)KaTUS KIIABUIIIH:
Anss npomoskeHuss HaxMuTe JIO6YI KJIaBHIY ..

OOpaTuTe BHUMaHKE HA TO, YTO MPHU JAPYyrom crocobde sokanu3anuu (setlocale(0,"rus™);)
He Bce paboTaeT MpaBUiIbHO. BBIBOA Ha KOHCOB M BBOJI C KOHCOJIH BBITIOJIHAETCS IPABUIBHO, HO
I0CJI€ ATOTO BBEJICHHBIE B KOHCOJIPHOM OKHE JIaHHBIE (HAallpuMep, CTPOKa) UMEIOT APYTYIO KOIH-
POBKY | BBIBOJISITCSI HEBepHO! MoskeTe camu 3TO poBepuTh. [l03TOMY NpeAnoYTUTENHHO UCTIOIb-
30BaTh MPEUIOKEHHBIN BBIIIE CIOCO0 C MEPEKIIIOYCHUEM KOJIOBON CTPAHHUIIBI.
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13. PopmanbHoOe onucaHune cuHtakcuca B bBHOP

Bo MHOTHX yueOHHKAX, TOCOOUSX, SJIEKTPOHHBIX CIIPABOYHUKAX M JIOKyMEHTAaInu Brl Mo-
KeTe BCTPETUTh (POPMAIbHOE ONMHUCAHHE CHHTAKCHUCA SI3BIKOB MPOTPaMMUPOBAHUS U MPaBUI 3a-
nycka rnporpamm. Takoe onucanne HeoOXOAMMO ISl OTHO3HAYHOTO TOHUMaHUS TIPaBUIT 3aIHCH
OIIEpaTOPOB U KOMaH]I, HCKJIIOYEHHUsI OIIMOOK U, B KOHEUHOM CYETEe, CHUKEHUSI CPOKOB OCBOEHUS
SI3BIKOB M HanMcaHus nporpamm. CyIecTByeT MHOTO Pa3iIMUHBIX S36IKOB (POPMATIHLHOTO ONMCAHHS
NPYTUX, U3BUHUTE 3@ TABTOJIOTUIO, (POPMAIIBHBIX S3bIKOB, B YACTHOCTHU S3bIKOB POTrPaMMHUPOBA-
HUs1. OHU JeNSATCs Ha JIBE TPYIIIBI: TEKCTOBBIE U Tpadudeckue. B rpadmdeckux si3pIKax UCTIONb-
3YIOTCsl ClIeLaIbHbIE AUarpaMMbl M ITpaBUjIa UX MOCTPOEHUS (IIpUMep rpauyecKoro si3plka Juis
onmcanusi AccemoOiepa Bei Haiinere B yueOnuke FOpoga).

Bornee yeTkoe onucaHue MOXHO MOIYYHUTh Ha OCHOBE TEKCTOBBIX (POPMAJIbHBIX S3BIKOB.
OxHUM U3 IPUMEPOB PACIPOCTPAHEHHBIX S3BIKOB (hopManbHOTO onrcaHus siBisiercss BH®. Jlan-
Has abOpeBuarypa umeer jase paciuppoBku: bekyca Hopmanbnas @opma (6onee pannss) u be-
kyca Haypa ®opma (Oonee no3nuss). PasHble Ha3BaHuUs CBsI3aHbI ¢ TEM, 4yTO BTOopoii aBTop (Hayp)
BHEC YTOYHEHHs B MI€pBOHAYaNIbHbIE MTpaBuia. B 3ToM mocobuu Mel paccCMOTPUM OCHOBHBIE ITpa-
Buita npuMeHennss BH® st opopmiienust nokymenrtaun JIP u nuzyuenust Accembmuepa.

13.1. HazHa4yeHue u cocTtaB A3bika BH®

SA3pik BH® siBrisieTcst pacnipoCTpaHEHHBIM SI3BIKOM OMHCaHUS (HhOPMaTM30BAaHHBIX KOH-
CTPYKUHUH IPYTHX S3BIKOB. Takue sS3bIKM Ha3bIBAIOT TAK)KE METasi3bIKaMu. MOXHO J1aTh MaTeMa-
TUYECKOE OMHMCAHKME ITOTO SI3bIKA HA OCHOBE TEOPHUH MHOXECTB M TEOPHH (POPMaIbHBIX S3BIKOB,
HO 37IeCh MBI OCTAaHOBHMCS Ha 00Jiee MPOCTOM CMBICIOBOM M TEKCTOBOM €ro ONMHCAHHUH. SI3bIK
BH® Bxitouaet B ce0s1 ciienyromue OCHOBHBIC 3JIEMEHTHI M TIOHATHS:

— Ilonsatue mepmunanvHo2o CMMBOJIa 1 MHOKECTBA TEPMUHAIBLHBIX CUMBOJIOB. [1oa Tepmu-
HAJIBHBIM CHMBOJIOM TOHUMAETCS TAKOH AJIEMEHT OMHMCAHUS, KOTOPbI OYKBaJIbHO BXOIUTh
B CMHTaKCUYECKHE KOHCTPYKIUU (TIPEIJIOKEHHS) sS3bIKa. IDTU CUMBOJIBI HE MOTYT OBITh
PacKpbITHI Janee B Buje mpaBuil. [I[pumMepoM TepMUHAIBHBIX CHMBOJIOB MOTYT CITYXKHTb:
3HaKu omeparuit (“+7, “-“ u 1.1.), KIrO4YeBbIe cioBa s3bika ( for, loop, case u np.) u ciy-
*KeOHble cUMBOIBI (=", “;” u T.4.). OTMETHM, 4TO Nt000E MPABUIIO TOJKHO OBITH pac-
KPBITO (TTOPOXKAATh), B KOHEUHOM CUETE, IIETIOYKY TEPMUHAIHHBIX CHMBOJIOB.

— Ilonatue HemepmunaibHo20 CUMBOJIA U MHOXKECTBA HETEPMHHAIBHBIX CUMBOJIOB. [Tox
HETEPMUHAIBHBIMU CUMBOJIAMHU Mbl IOHUMAEM TaKOU 3JIEMEHT sI3bIKa, KOTOPBIM IIpeIcTaB-
JseT cO00i HEKOTOPOE TOHATHE SI3bIKA U TOJJICKUT PACKPBITHIO C TTOMOIIBIO CTICIIHAITb-
HbIX npaBwi. HerepMuUHaNbHbIE CUMBOJIBI Ha3bIBAIOT TaKyKe MEPEMEHHBIMU si3bika. [Ipu
KOHKPETHOM TOPOXIACHUH HETCPMHUHAIbHBIE CHUMBOJBI JOJKHBI, C MOMOIIBIO TPABHII
OBITh PACKPBITHI B BUJIC TEPMHHAIBHBIX CUMBOJIOB. [IpuMepoM HETEPMUHAIBHOTO CHUM-
BOJIa SBJISICTCS MMOHATHE WACHTH(UKAaTOpa (MM UMEHH TTepeMeHHo ). [1o cymecTByonmm
MIpaBHJIaM 3aM¥CH UICHTU(HUKATOPOB MBI MOXEM MTOCTPOUTH OYCHH OOJIBIIOE YHCIIO Pa3-
JUYHBIX BapUAHTOB MMEH MEPEMEHHBIX. [[pyruM mpumMepoM HETEPMHUHAIBLHOTO CUMBOJIA
SIBIISICTCS. TIOHATHE IIEJIOTO YHCIIa WIM YUCiIa BOOOIE, KOTOPOE MOXHO HCIIOJIB30BATh B
BHJIC KOHCTAHT ITPU HAITMCAHWUHU OTIEPATOPOB.

— IlonsATue npasuna rpaMMaTHKH sI3bIKa 1 MHOXKECTBA ATUX B3aUMOCBSI3aHHBIX MPABHII, CO-
CTaBJISIFOIINX, 10 CYyTH, CAaMy TpaMMAaTHKy (OpMaIbHOTO si3bIKa. [IpaBuiIo 3amuchIBaeTCs C
MTOMOIIIbI0 METACUMBOJIOB ¥ TIPEIHA3HAYECHO ISl PACKPBITHS HETEPMUHAIBLHBIX CHMBOJIOB
C MTOMOIIBI0 KOMOWHAIH APYTUX HETEPMUHATBHBIX CUMBOJIOB U TEPMHHAIBHBIX CUMBO-
noB. [Ipeanonaraercs, 4To CyImEeCTBYeT HEKOTOPOE MEPBOHAYATHHOE MTPABUIIO, C KOTOPOTO
JIOJI’KHO TIPOBOIUTHCS OMHMCAHNE TPAMMAaTHKHU U, 4TO 00JIee BaXKHO, IPaMMAaTUIECKUH pa3-
00p KOHKPETHON KOHCTPYKIIHH.
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— MHoxecTBO Memacumegonog sizbika BH®, koTopble HCIOAB3YIOTCS Il 3allUCH TPABUIL
rpaMMAaTHKH OTIMCHIBAEMOTO (POPMATBHOTO SA3bIKA. DTO CUMBOIIBL: :="", “<” “>7 | <[> |
“°, “{7, “}”, “...”. bonee moapoOHO O Ha3HAYEHUH METACUMBOJIOB MBI MOSICHUM HIXKE.

2 C‘}” (13

OTMeTUM TaKXe, YTO HEKOTOPBIE CUMBOJIBI (2 UMEHHO, “[”, “]”, “{”, , ...7) BXOOAT B
pacmupennbiit BapuanT bBH® u He sBnst0TCS 003aTeNbHBIMH.

13.2. MpaBuna, HeTepMUHanNbHble NepeMeHHble U MeTaCUMBOJbI

HertepmunanpHblii cuMBOI Ha si3bike bBH® 3ammceiBaeTcs ciemyronmm oOpa3om: B yIIio-
BbIC KaBBIUKH (<...>) MOMEIMIAETCsl MPOU3BOJIBHBIA TEKCT, KOTOPHIN UCTIONIB3yeTCs sl 0003Haue-
HUS IOHATUS si3bIka. HeTepMHUHaIbHBIA CUMBOJ U €r0 0003HaU€HHUE TOJIKHBI ObITh YHUKATbHBIMU
B IIpeJIesIaxX OMUCHIBAEMOM rpaMMaTUKH, TO €CTh HE MOBTOPATHCS. [Ipumepamu HeTepMUHAIBHBIX
CHMBOJIOB MOTYT CIIYKHUTh CJIETYIOIINE MOHATHUSA:

<IIepeMeHHas™> - IOHATHE, ONIUCHIBAIOLIEE IEPEMEHHYIO B IIpOrpaMMe,

<Omnepartop> - NOHATHE, ONMUCHIBAIOLIEE ONEPATOP B SI3bIKE TPOrPaMMUPOBAHUS.

[IpaBuno rpaMMaTHKM 3alUCHIBAETCS B CleAyIOlIeM Buje (IpaBuiia MOX0XH Ha omnepa-
TOPBI IPUCBAUBAHUS, HO HEJIb3s UX ITYTaTh):

<HeTtepMHHANIbHBIN CUMBOJI> .= <BbIpa)keHHEe HAa OCHOBE TEPMUHAJIbHBIX CHMBOJIOB, M€-
TaCHMBOJIOB U HETEPMHUHAIBHBIX CUMBOJIOB>

Jns nosicaenus camoro si3bika BH® Ham npuxoanThest HCNOJIb30BaTh Takxke 536k BHO.
B neBoii yactu npaBuiia T0JDKEH OBITH PACTIONOXKEH TOJIBKO OJTUH HETEPMUHAIBHBIN CUMBOJL. BEI-
pa)keHue ABIIAETCS KOMOMHAIMEH TepMUHAIBHBIX U HETEPMUHAIBHBIX CUMBOJIOB, a TAK)Ke METa-
cuMBOJa ”|”, KOTOPBII MO3BOJISET YIIPOCTUTH HANMCAHUE MPABWII U, B KOHEYHOM CU€Te, HE SIBJIS-
eTcs o0s3aTenbHbIM. Tak, HarpuMep, Ba npasuia Buaa (rae, HC — HerepMuHabHbIN CUMBOIM):

<HCI1>=<HC2> un

<HC1>.= <HC3> M0>kHO 00BbEIMHUTH B IIPABUJIO BUJIA!

<HC1>:=<HC2> | <HC3> , rue HC1 + HC3 HeTepMHHAIbLHBIC CHMBOJIBI.

[IpaBuna Ha s3pike BJIH MOTyT OBITH pEKYpCHBHBIMH, 3TO O3HAYAET, YTO OJIMH M TOT XKE
HETCPMUHAIBHBIA CHMBOJI, 33/1aBa€MbIH MPABUIIOM, MOXKET MPUCYTCTBOBATH B MPABOM BBIpaXKE-
HUH 3TOTO ke npasuiia. Hanpumep:

<HC1>:= <HC2> | <HC2> <HC1>

B BeIpakeHMH NpaBUII MOTYT paciioyiaraTbesi TepMuHainbHble cUMBOIIBL (TC). OHU MOTyT
pacnionaraThcs B Jito0oM nopsiake. Hampumep:

<HC1>=TCI <HC2>TC2 TC3 <HC3>TC4

[Tpu onmcanny KOHCTPYKUUH Ha si3bIKe AcceMOiepa BO3HUKAET Mpo0iIeMa ¢ UCIOIb30Ba-
HUEM YTJIOBBIX CKOOOK, TaK KaK OHU SIBIISIOTCS TaK)Ke TEPMUHAIBHBIMHU CUMBOJIAMU s13bIKa. B aTOM
cirydae, 1100 JeNaeTcst CII0BECHOE MOSICHEHNE, TMOO0 3TH CUMBOJIBI BBIICISIIOTCS KUPHBIM MIpUd-
TOM, JINOO 3aKIFOYAIOTCS B KpyTJible KaBeIuku “(“ - °)”. Hanmpumep:

<Onucanue 3anucu>.= <Mwms 3anucu> <Illa6non 3anucu> (<)<Wuuiuanuzanus 3amnucu>(>)

3aKJIO4YEHHbIE B KPYTJible CKOOKM CUMBOJIBI pacCMaTpUBaOTCA KaK TEPMHUHAJIbHBIE CUM-

BOJIBI S13bIKA. J{J1s1 yNpoIlleHHs 3anucy TpaBuil MOTYT JIOMOJIHUTENBHO UCIIONIb30BATHCS KBAAPAT-

HbIE CKOOKH - “[”, “]”. [IpuMeHeHne UX 03HaYaeT, YTO 3aAKITFOYEHHOE B HUX MOIBBIPAKEHUE MOKET
OTCYTCTBOBaTh. Hampumep, nmpaBui Buaa:

<HC1>=<HC2> [<HC1>]

3amensieT 6oJiee CI0KHOE MPABUIIO BUIA:

<HC1>:=<HC2> | <HC2> <HC1>

[Tpu mepeunciaeHUH MOBTOPOB MOXHO TAaK)K€ MCIOJIb30BaTh U (UTypHbIE CKOOKM MeTa-

29 ¢¢

CHUMBOJIBI - “{”, “}”, eclu 3TO HE yCIIOKHSET 3aMKUCh NMpaBwia. Tak, HaIpUMep, MPaBUIIO BUA:
<HC1>I= {<HC2>,} ...
O3HayvaeT COKpalIeHHYI0 (GOpPMY 3aliCH IPaBUIa BUAA:
<HC1>=<HC2> | <HC2> , <HC2> | <HC2> , <HC2>, <HC2> u Tak jaiee.
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Ecnu oOpatuthest k cTporoii 3anucu Ha sizbike BH®, To mcnonbp3oBanue Kpyribix u Gu-
TYPHBIX CKOOOK MOKHO HUCKITIOYUTh. B JOKyMEHTAIMsIX Ha MHOTOE IPOrpaMMHBIE MTPOTyKThl Bl
HaliieTe ONMCaHUs Ha 3TOM SI3bIKE, BKJIIOYasi U PaCIIUPEHHOE €T0 TOJIKOBAHUE.

[Tpu hopmanpHOM onrcanun Ha si3bike BH® HeoOxoaumo moMumMo GpopMaTbHBIX MPaBHIT
J1aBaTh TEKCTOBBIE MMOSICHEHUS] OCHOBHBIX ITOHATHI — HETEPMUHAJIBHBIX CUMBOJIOB. DTO BBIIIOJIHS-
€TCsl B TEKCTOBOM pPEXKHUME.

13.3. Npumepbl onucaHms Ha BHO

PaccMoTpuM HECKOIBKO MPUMEPOB OonKrcaHuid Ha si3bike bHO.

Ilpumep 1. Onucanue B BH® cuHTakcuca 1eaoro 4ncia co 3HaKOM:

<mgeJjioe uYMCJIO CO BHakKoM>:= <ngejoe uucjao> | + <gemoe umciao> | - <ygeaoe
YYUCIIO0>

<gesoe wumcmo>:= <umppa> | <umdpa> <yemoe umcio>

<uumgpa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9

TakuM CHHTAKCHYECKUM IMpaBUiiaM COOTBETCTBYIOT umcina: +15, -35, 01, 12345678788 u
T.1. OTMeTUM, 4TO AJIs HAMUCAHUS MPOTrpaMM, HEIOCTATOYHO OJHHUX CHHTAKCHUYECKHX MPaBUIL,
HY)KHO €IIe JIOTIOJHUTEIFHOEC CEMAaHTUYeCKOe (MOHATUIHOE MM CMBICIIOBOE) OMHCAHHE SI3bIKA
(cemanTHYeCcKUe TpaBuia). J(axke B 3TOM IPOCTOM MPUMEPE HYKHO YKa3aTh MAaKCUMaIbHOE YUCIIO
3HAKOB IIEJIOM KOHCTAHTBI, KOTOPOE JOIMYCTHMO B KOHKPETHOH CHUCTEME MpPOTPaMMHPOBAHUS.
Ecnu naHHas KOHCTaHTa COOTBETCTBYET THITY INt, TO JIJIs 3aITUCH €€ MOYKHO YKa3aTh TOJIBKO 5 3Ha-
yanwx 1udp (2716 = 65536).

B Hamem npumepe vemepmuHanibHbIMY CAMBOIIAMU ABIISIOTCS: <IEJIO€ YHCIIO CO 3HAKOM™>,
<uenoe uucIO0> U <uudpa>. TepMuHaNbHBIMU CHUMBOJAMH  SIBISItOTCA:  “+7, -7,
“O7,17,527 37 47 €57 €67 T 87 97,

OTMETHM TaKXe, 9YTO OJIMH W TOT K€ CHHTAKCHC MOXET OBITh ONMUCAH Pa3HBIMH CIIOCO-
O6amu. Tak mepBoe MPaBUIO MOXKET OBITH OMMMCAHO TaK:

<IIeJIOC YHCJIO CO 3HAKOM>.= <3HAaK> <IIEeJIOC YHUCI0>

<3Hak >.= <mycto> |+ |-

['ne <mycTo> 4acTo MCHOJB3YEMBbIH JUIsl ONMCAHUS NPaBUJI HETEPMUHAIBHBIN ((pakTHye-
CKM TEPMMHAJIbHBIN) CUMBOJI, 03HAYAOLIHH ITyCTYIO CTPOKY (OTMETHM — HE NMPOo0Oes1, KOTOPHIH sSIB-
JsIeTCsl 3HaYalluM TepPMUHAJIBHBIM CUMBOJIOM. Ecnu npu onucaHuu mpaBui TpeOyeTcs ykas3aTb
TEPMUHAIBHBIA CUMBOJ —IP0O0OEi, TO €ro 0003HAYAIOT CIIEIUATbHBIM CHMBOJIOM, HAalIpUMeEp, —

(132

llpumep 2. NHCTpYyKIUS KOMAHIHOM CTPOKH JIJIs 3aITyCKa MPOTrpaMM.

<Banyck nporpaMMer>:= <yMs HNporpamdsr> _ <CHOMUCOK IapaMeTpOB Npor'paMMsl>
<mMs1 nporpaMMsr>:= progr.exe | progr

<cnucokx napameTpos nporpammsr>:= <llapamMerp 1>[ < llapamMerp 2 >] [ < IlapaMeTp

<MNapamerp 1>:= <Ums Qamnna>

<Napamerp 2>:= /L

<MNapaMeTp 3>:= /P:<Mapons>

Ommemum, ymo u 30ecb HeoOX0OUMO NOSCHUMb CMbICI080€ (CeMAHMUKA NPABUT) 3HAYEHUE

npasun cunmaxcuca. Tax <Umsa ¢aiina> - nanpumep, cmanoapmmublii meKcmoswviil gaiin onepa-
YUOHHOUL cucmembl (8 HEKOMOPLIX CYUASX He HYICHO Odlee PACKPbI8aAmb 3HAYEHUE HemepMu-
HAIbHO2O CUMBOJA, COCIABUIUCL HA 00WenpuHamvle Npasuid 8 ONepayuoHHOU CUCTeMbl, HO
MOJCHO U pacKpbimyb). Hyoicno packpvimes makoice, umo o3navaem ucnoib3osanue napamempa 2
(/L), nanpumep ycmamnosky cneyuanvhoeo pexcuma pabomsi npozcpammsl. s napamempa 3
HYICHO NOSICHUMb YUCTIO CUMBOL08, KOMOopble HYHCHO esecmu 0Jisi napois. Cumeon " 6 nawem
onucanuu 0boznavaem npoben, a napamempst 2 u 3 mozym 6vims onyujenvl npu 3anycke. Eciu
00NyCcKaemcs U3MeHsImMb NoCie008amelbHOCHb napamempos (nycmov 2 u 3), mo HyH#CHO 8 Onuca-
HUe 2paMMamuKy 3anycka 000asums 0ONOJHUMENbHOE NPABUIO BUOA!
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<CIUCOK MapaMeTpoB nporpaMMer>.= <Ilapamerp 1>[ <Ilapamertp 3 >] [ <Ilapametp 2 >]
Jlis onrcanust MHCTPYKIM KOMaHIHOM CTPOKH BO 2-H, 6-if 1abopaTOpHBIX paboTax U B
KypcoBO# paboTe He00XOAUMO UCIOIB30BATh IOJOOHOE OIUCAHHUE.

Ilpumep 3. PaccmoTpuM Takxke Jj1s mpuMepa onucanue komauasl |F B hopmate BH®. Bo-
NEePBBIX, HE Oy/JeM YYHTHIBATh BO3MOKHOCTH pacCHIMPEHHOro pexuma padotet CMD, u, kxpome

TOT'0, COKpATHUM IIPpHU 3TOM HEMHOI'O CHHTAaKCHUC U CEMAHTUKY OITMCAaHMA.

<Oneparop IF>:= IF_ |[NOT] <BapuaHTil KOHCTPYKLuu oneparopa IF>

< BapmuaHTE KOHCTPYyKLuu oneparopa IF>:= <koHcTpykuuu ERRORLEVEL> | <kOH-
CTPYKLu¥ CO cTpokxkamm> | <koHCTpykuwuwu EXIST>

<kxoHcTpykuwuy ERRORLEVEL>:= ERRORLEVEL <umcyo> <KoMaHpa>

<KOHCTPYKLMM CO CTpoOkKaMpy>:= <CTpoka>==< CTpoka > <KoMaHpa>

<koHcTpykuuyu EXIST>:= EXIST <uMms d)ax?.na>_<x0MaH,na>

<crpoka>:=<nnbas NOCHefOBaTEeNBEHOCTE CHMMBOJIOE ZJO mpobemna > | <nepemeHHas>
| %<nepemennas>% | <napamMeTp KOMAaHOHOW CTPOKM>

<napaMeTp KOMaHOHOW CTPOKM>:=%<gecaTwudyHas Luppa>

<pecsaruuHas uuppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |

Toe:

<KoMaHoa> - 1100as KOMAHOAa A3bIKA KOMAHOHbIX ¢aiinos, uckmoyas |F. Jannaa xomanoa
BbINOIHAECMCS 6 CLyuae, eciu Yciosue, 3a0antoe 6 onepamope |\F, aenisemcs ucmunnsim.

<uucno> - yenoe uucio Oe3 3HAKA, KOMOPOe CPAGHUBACMCS CO 3HAYEHUeM NEPeMEHHOL
ERRORLEVEL, onpeoenstowuii ko0 6o3épama nocieoneil 6blNOJHEHHOU 6 KOMAHOHOM
aiine npocpammvl Ul CMPOEHHOU KOMAHObL. Medcoy smumu 3Ha4eHUAMU Noopasymesa-
emcst 3uax omuoutenus (>=).

<ums ¢aina> - cmanoapmHoe ums Qailia onepayuoHHoOU CUCMeMbl, CYWecmseosanie Komo-
poeo nposepsemcs 8 ycrosuu EXIST. Venosue cuumaemces ucmunnviv, eciu ¢hatin Havioen 6
npeodenax mexkywei oupexmopuu uiu no saoannomy nymu (PATH).

<nepemeHHas> - 100As MEKCMOBAS NEPEMEHHAS KOMAHOHO020 (Datina, 8KI04aAs U CUCTHEMHbLE
nepemenHbvle OKpyHceHus ycmanosiennvle komanoou SET. Eciu ne ykazamvi cumeonvl npo-
yenmos (%), mo umsn nepemeHHoOU paccmampueaencs KaKk cmpokd, d nPpOMuHOM Cliydade
paccmampusaemcs sHaveHue Mo nepemeHHoll.

< 1106as N0CIe008amenNbHOCMb CUMBOI08 00 npobena > - 100as NoC1ed08amelbHOCHb CUM-
807108, KOMOpasi oepanudugaemcs npooeiom. Heobxooumo ciedumo, umoodwsl 8 2pynny cum-
807106 CYHUAUHO He NONAOANU CIYAHCeOHbIe C0BA.

IIpumepsbi NCTIONB30BaHUS oTiepaTopa KoMaHIHbIX (aiinoB IF:

1. IFERRORLEVEL 3 GOTO MET1 — nepexon Ha metky MET1, eciin

ERRORLEVEL >=3
2. IF (%1) == () SET VAR=NODOSTUP — nepemennoit VAR mpucBauBaeTcsi 3HaUCHHE
NODOSTUP ecnu nepBblii mapaMeTp HE 3aaH.
3. IF NOT EXIST FIRST.EXE GOTO FINISH — nmepexox na metky FINISH, ecru daiina
FIRST.EXE He cymecTByer.

IIpakTuka.

1. Onuwume 6 PH® cunmaxcuc sewjecmseennozo uucia ¢ nopsokom ( Ilpumep uucna:
12.234 E +10).

2. Onuwume ¢ BH® cunmaxcuc 3anycka komanonozo gaiina oasa 2-u JIP (obszamenvroe
mpebosarue K JIP).

3. Onuwume 6 BH® cunmaxcuc 3anycka npoepammol 013 6-u JIP (ob6s3amenvroe mpebo-
eanue k JIP).

4. Onuwume 6 BH® cunmaxkcuc 3anycka pe3uoenma ons KP (ob6s3amenvroe mpebosarue
Kk KP).

5. Onuwume 6 BH® cunmaxcuc onepamopa |\F ons pacuupennozo peacuma CMD.
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14. PaboTa ¢ MHTerpupoBaHHbIMU (hanNnoBbLIMU MeHeaXe-
pamu

Bbl HaBepHO yke MOHSAIM, YTO MpH paboTe B pekMMe KOMaHIHOW CTPOKU MPUXOIUTCS
BBOJIUTH MHOTO KOMAH/I M BBITIOJIHATH OTIEpAIMid TIEPEKITFOUCHUSI MEXKTy KaTaloraMH, JHCKaMH.
[1pu padote B cpexe Windows Taxske NpUXOaUTCs BBITIONHATH aHATOTUYHBIE JICUCTBHS, HO B TOM
ciyyae Bbl MOXKeTe BOCIIOJIb30BaTHCS CTaHAapTHBIM npriioxennem — Windows Explorer. U B nep-
BOM U BO BTOPOM cllyyae paboTaTh HE OYE€Hb yI00HO, TPYIOEMKO U BO3MOXKHBI OIIMOKHU MPHU BBI-
MOJTHEHHH oriepanuii Haja ainamu. st 6ombIiero yao0cTBa Ipe1yCMOTPEHBI CIIeIHATbHBIE TTPO-
IpaMMBbl, KOTOpbIE Ha3bIBAIOTCS (PaliIOBBIMU MEHEDKEpaMU. DTH IPOTrpaMMbl 00€CIIeUnBaIOT BbI-
MIOJTHEHHE MHOKECTBA TMOJIE3HBIX OIEpaIliii ¥ 0YeHb yI0OHBI B paboTe. Hageroch, 4To gaxe mpu
HepBOM 3HAKOMCTBE BBl B 3TOM cMokeTe yOeauThes.

PasnoBuaHOCTElH (DaitioBBIX MeHEmKepoB MHOT0. OHM 00ecnieunBaroT paboTy Kak B pe-
xume smysinun JIOC, tak u B cpene WINDOWS. Tlepeuncium 0CHOBHBIE BO3MOXKHOCTH (haii-
JIOBBIX MEHEKEPOB:

— Yupasnenue aiinamMu (KOMUpoOBaHHE, TIEPEMEIIICHHE, TIOUCK ¥ MHOTHE JIPYTHUE);
— YmpaBienue nporpaMmmamu (3aIyck, HACTPOMKa U T.JT);

—PenaktupoBaHue TEKCTOBBIX (ailnos;

—CoptHpoBka (aiiios;

—Ilouck ¢aiinos u nadopmanuu B ainax;

— U MHoTrHME pyrue BO3MOKHOCTH.

B nmanmHOM pasnene MBI KpaTKO ITO3HAKOMHUMCS C TpPEMs TaKHUMH MPOrpaMMaMHU:
DosNavigator, FarManager u. Kpome 3trx BapuantoB Bbl MokeTe BCTpeTUTh U Apyrue daiino-
Boie MeHepkepbl: Norton Commander, Volkov Commander u apyrue. @yHKIIHOHAIBHO U IO HH-
Tepdeiicy 3Tu mporpaMMbl OU€Hb OX0XH APYT Ha Apyra. Camoe CylIeCTBEHHOE OTINYHE — 3TO
Ha0Op (GYHKIMOHATBHBIX KIIABHII, KOTOPBIE UCTIONB3YIOTCS JIUIsl YIIPABICHUSI.

OO6muM 117151 Beex (haiiiIoBBIX MEHEIKEPOB SIBISIETCS TO, YTO B OKHE MPOrpaMMbl 0OBIYHO
IpeCTaBJIeHbl B MaHeNU (J1Ba MOAO0KHA), OJJHA U3 KOTOPBIX SABJISIETCS aKTUBHON. AKTUBHOCTh
OOBbIYHO BbIJENAETCS IBETOM. llepekitoueHne Mexay MHaHeIsMU OCYIIECTBISETCS KIIaBHILEH
TAB. B akTMBHOM OKHE BbIJIeJIeH OJI0OUHBIN Kypcop (BbIJIENETCs [IBETOM WK paMKoif). He Hy»HO
MyTaTh 3TOT Kypcop ¢ KypcopoM MbIH. biouHblil Kypcop BelienseT o0beKT ((aiin), Hax KOTo-
PBIM MOTYT OBITH BBIIIOJHEHBI ONlepalnuu (KOMMPOBAHUS, IEpeMelleHus, yaaneHus u 1.4.). [loa-
CKa3Ka 0 BO3MOXKHBIX ornepanusix (GyHKIUOHATHHBIX KJIABUINIAX) OOBIYHO MOMEIIAETCS B HUKHEN
CTpOKe OKHa (paiiiIoBOro MeHemKepa.

Btopoit ocobeHHOCThIO (pailioBOr0 MEeHEeKepa, ABISETCS HATMYHe KOMaHIHON CTPOKH, B
KOTOPOW MOYXHO BBOJIUTH KOMAaHIBI M 3alycKaTh mporpammbl. Kcratu, 0OBIYHO 3amycK Mpo-
TpaMMBbI MOXET OBITh BBITIOJIHEH POCTHIM HakaTueM knaBui ENTER, mocne BeiieneHus Hy k-
HOM mporpamMmbl ¢ NMOMoIIbI0 0J09HOrO Kypcopa. KomanaHasi cTpoka aHalormyHa KOMaHIHON
ctpoke B pexxume smysiinu JJOC, o ynpaBieHneM KoMaHHOTo mpotieccopa. Ecnu daiinossiii
meHekep padoraet B cpene WINDOWS, komaHaHast CTpOKa COOTBETCTBYET PEKUMY BBOJA KO-
maHJ B MeHto nyck: [TYCK/Start=> Bemmoxauts/RUN => BBoa KOMaHIbI.
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14.1. Dos Navigator

Oxno (aiinoBoro meHemkepa Dos Navigator (ects Ha caiite) mpenacraBieHo Huke. Ha
JICBO¥ MaHEeNH MPECTaBJICH KaTajor (aupekropus, namnka) aucka (c:)- C:\QC25\BIN. Ha npaBoit
MaHe M KaTtajor aucka (i:).

dn.com ;E]ﬂ

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 turbass2 win
new-vars copyfile bhat |test_par turbass3 win
gcstart test_psp crlf bhat |testhat turbhass4 win
dim unldres date (i hat turbass5 win
i 2menuz2 dectobin pl hat
_qcl dectohex hat
arg-cp dectooct
argl def ine
args dlist
dumph
dumph

{UP--DIR> 17-03-09 12 2 137 19-03-09 18:27
No files selected No files selected
755,448,832 free hytes on drive C: 73,607,168 free hytes on drive I:
[ACDEFGHTI JEKL*1] [ACDEFGHI JKL % JI——73
1:\2008_2009\kaf \sp_2009\met_mater>
Fi Help F2 User F3 Uiew F4 Edit

F5 Copy F6 Ren F7 MkDir F8 Del Fi0 Menu

Jliis BBIXO/1a B MEHIO MOKHO HMCHoJb30Bath kinasuine F10. [lis 3aBepiueHus: nporpaMMel
HEOOX0IMMO BOCITONB30BaThes KinaBuiamu Alt+X. HasHaueHue GyHKIMOHAIBHBIX KIaBHII IS
BBIIIOJIHEHMSI OCHOBHBIX OIl€palliii II0Ka3aHO B HUKHEHN CTpoke. [Ipy BBINIOIHEHUH onlepanuii Ko-
UPOBaHUA U IiepeMellieHHs (ailiibl OyayT KOMPOBATHCS U3 aKTUBHOM ITaHEJIM MEHEIKepa B Iac-
CHBHYIO IaHesb. Bropast cTpoka cHU3y npeacTaBisieT co00il KOMaHIHYIO CTPOKY Ui BBOJA KO-
manJ. [Iporpamma no3BosiseT aenaTb MHOXKECTBO CIIELUAIBHBIX HACTPOEK, KOTOPbIE 3HAYMTEIBHO
yHIpoIaT paboTy nosib3oBaTens. Hanpumep, MOXKHO c03/1aTh MOJIb30BaTeIbckoe MeHIo (F2) ms
OBICTPOTrO BbI30BA HYXHBIX [IPOIPaMM U BBIITOJHEHUS KOMaH]I.

14.2. Far manager

OxkHo daittoBoro Mmeremkepa Far manager (ects Ha caiiTe) mpencraBieHo HIke. Ha ne-
BOW MMaHEIH MPEICTaBIeH KaTalor (JUPEKTOpus, mamnka) aucka (c:)- ¢:\QC25. Ha npaBoii manenu
Karajor aucka (i:).

Bl {1:\2008_2009\kaf\sp_2009\met_mater} - Far N -|of x|

C:\QC25
Name
cond.bhat
ynd_sub.bat

echo_pause.bat
fife.bat
i h

testhat.bat
: tlink.hlp
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

3aBepmenue padotsl FAR Beimonnsiercst kinaBumiei F10. s 3amycka MEHIO HCIIOIB3Y-
ercs F9. ITocnme HeckoabkuX ceaHcOB paboThI B (paitn MeHemxepoMm FAR Bbl, HECOMHEHHO, OCBO-
UTECh U OyJIeTe ero UCIoiab30BaTh B CBOCH padore.
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14.3. Windows/Total Commander

st pabotsl B cpeae WINDOWS mosxHO ucnionbzoBate Windows Commander wim Total

Commander (cunonumbl). OKHO 3TOM MPOrpaMMBbl MIOKA3aHO Ha PUCYHKE HUKE.

[ ~
a Windows Commander 5.11 Professional N g@
®arin  BolaeneHne KomaHael CeTe Bua KoHdurypauma 3anyck 2 Cnpaeka

ME|[# 3 | %« (a8 |80
[-c-1| v |[system] 11 897 292 us 61 440 560 k ceo6oaro (-] |1 [v][data] 2 318 148 us 81 923 432 k co6oano (-]
\Qc25% i:\2008_2009\kaf\sp_2009\met_mater\*.*
Uma Tun |Pasmep [l Jlara Atpu6| [Wma Tun Pasmep [ flara
Bool--1 <DIR> 20.02.2009 00:08---- | Bul--1 <DIR>  19.03.2009 18:04--
Cdlasm_ed] <DIR> 12.03.2009 13:32---- [Mtests bat 402 19.03.2009 20:36-a--
(C1IBin] <DIR> 17.03.2009 12:31---- Fsub bat 132 19.03.2009 18:28-a--
CJlinclude] <DIR> 12.03.2009 11:15---- [Fsecond bat 137 19.03.2009 18:27-a--
CJab3k] <DIR> 17.03.2008 13:56---- [echo_pause bat 61 19.03.2009 17:43-a--
CJILib] <DIR> 17.03.2008 13:56---- [Z] test txt 275 19.03.2009 13:31-a--
CJImasm] <DIR> 17.03.2008 13:56---- Ffirst 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--
C1[Samples] <DIR> 17.03.2008 13:56---- Fpar3 bat 255 17.03.2009 21:35-a--
([ Tutorial] <DIR> 19.02.2009 00:33---- Fsec bat 21 17.03.2009 17:45-a--
(CJ[zan_stas] <DIR> 17.03.2008 13:56---- Frite bat 227 17.03.2009 17:27-a--
™lqc1 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--
[Fsecond2 bat 85 17.03.2009 09:25-a--
Fpan bat 113 16.03.2009 14:09-a--
Fliab2svs 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 us3 0 k B 0 u3 1 pannalos) ormeueHo 0 us 2 609 k B 0 us 40 ¢pannalos) ormeueHo
1:A\2008_2009\kaf\sp_2009\met_mater> l]
[ F3 Npocmorp ] [ F4 lNpaska ] [ F5 Konus ] [ F6 lNepemew ] [ F7 CosaKar ] [ F8 Yaanurn ] [ Alt+F4 Boixoa ]

JloctaTouHO BHUMATENIBHO TOCMOTPETH, YTOOBI YBUIETH CXOACTBO C IPYTUMH (aitIOBEIMU

Ocobennoctero Windows Commander o

MEHE[KEPAMHU.

CPaBHEHUIO C JIPYIMMU

PacCMOTPEHHBIMU MEHEKepaMu sBJISIETCs 00Jiee aKTHBHOE MCIIONb30BaHue MbIiu. Kpome Toro
311ech coOr0IeHbI Bee cTanaapThl WINdows nporpamm (MEHIO M KJIaBHATYPa).
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15. Pa3paboTka Gr1ok-cxem nporpamm

Baxkneiimmm sTanom pa3paboTKu IporpaMM U IPOrpPaMMHBIX CUCTEM sIBIseTCs hopMau-
3aI1sl MpOoIecca BBITTOJIHEHUSI OTniepaluii (1aros, 1eWCTBHUM, BIOKEHHBIX MTPOLIECCOB U T.1.). ITOT
3Tan Tak)Ke Ha3bIBAIOT pa3paboTKoil anropurMa nporpammsl. Jlis takoi dopmanuszanuu (hopma-
JIN30BAHHOI'O OHI/ICB,HI/DI) JOJIZKHBI 6I)ITI) HCIIOJb30BaHbI (1)OpMaJ'II/I3OBaHHLIe A3BIKH, HC COJACPIKa-
mme HeoaHo3HayHOcTel. CyliecTByeT MHOTO MOJOOHBIX TpaUUYECKUX S3BIKOB, HO, HA MOU
B3I, CAMBIM YJQYHBIM SBJIACTCA @OpMaHHSOBaHHBII\/'I SI3BIK 6HOK-CXCM.

HyxHO MMeTh B BHIy, YTO 3TOT SI3bIK MOJIXOJIUT HE AJI BCEX OMUCAHUI MCIIOJb3yEeMbIX
npu pa3paboTKe MPOrpaMMHOTO 00ECIICUEHUs, a B TIEPBYIO OYEPE/Ib HCIIOB3YETCs AJIsl OMTUCAHUS
MOCIeA0BATEIHHOCTH ACUCTBUN U KoMaHa. Hampumep, [7s onucaHusi CUCTEM KJIaCCOB PUMEHS-
€TCs SI3BIK TMarpamMM KJIACCOB, JUIS OMMCAHUS CTPYKTYp 0a3 JaHHBIX rpa)UuecKUid S3bIK CYIIHO-
cteil u ceszeil. OnHako, ecnu Bam HeoOxoauMo paspaboTate MeTo[ Kiacca (Ipouenypy, pyHk-
IIUIO U T.JI.) Ja)Ke CPEIHEH CIIOKHOCTH, TO TIPH pa3paboOTKe ee U ee OTIAJKH 000UTHCH 6e3 OJI0K-
cxeMbl. Sl y)e He TOBOPIO O TIOKyMEHTUPOBAHUH MPOTPAMMHOTO 00ECIIeUeHHUs, COXpaHEHHs WH-
dopmanuu 0 IPOEKTe IS TOCIEAYIOMIETO COMPOBOXKICHHS U MOJCPHHU3AIIHH.

Jnia mabopaTopHbIX paboT no aucuurianHe CUCTEeMHOE MPOrpaMMHUpPOBaHUE, TIPH pa3pa-
00TKe KOMaHAHBIX (ailyIoB ¥ MPOTrpaMM Ha s3bIke AcceMOiep, 1enecoo0pasHo (1 TpedyeTcs) uc-
N0JIb30BaHKE OJIOK-CXEM KaK OCHOBHOTO SI3bIKa JUIsl OMUCAaHUs alroputMoB. [losTomy, s B 1anHOe
MocoOre BKJIFOYIII 3TOT pa3ied.

SI3bIK OJOK-CXeM sIBIsieTCs rpa)uuecKUM SI3IKOM ONKCAHMS alropuTMoB. B obmem ciry-
yae, OJIOK-CXeMa 3TO OPUEHTUPOBAHHBIN rpad) U3 CHEIUATBHBIX AJIEMEHTOB - OJIOKOB (BEPIITUHBI)
U CBsI3eH (CTPENKHU U IUHUN).

15.1. HazHayeHue GNOK-cxeM nporpamMmm

brok-cxemsl (s1 Oy 1y UCTIONB30BaTh HA3BaHUE C Ie(PHCOM, XOTS IOMMYCTUMO U APYToe) Mo3-
BOJISIFOT O0ECIICYHTH CIICAYIONIEe:

— Co3math (GopMalM30BAaHHOE OIMKMCAHUE aIropuTMa pabOThl pa3pabdaThIBa€MOMN Ipo-
IpaMMBI.

— Ha cMBIcIOBOM YpOBHE U Ha JTIOTUYECKOM YPOBHE MPOBEPUTH MPABHILHOCTH OIMCAHHOTO
ITOPUTMA.

— Bpyunyro (110 nraram) BBITOJTHATE CO3AaBAaEMYIO MPOTPaAMMY H ITPOBEPUTH KOPPEKTHOCTH
BBITIOJTHSEMBIX JICUCTBUH U MOTy4aeMOro pe3yJibTaTa.

— ChyXuTh OCHOBOH ISl CO3aHUS TIPOTPAMMBbI HA KOHKPETHOM SI3bIKE MPOTPAMMHPOBAHUS.
Oopammaro Baire BHIMaHUE, 9TO TOJNBKO B 3TOT MOMEHT MOXET OBITh PHHSATO PEIICHHUE O
BEIOOPE SI3bIKA TIPOTPAMMHUPOBAHUS, IPHYEM UMEHHO XapaKTep OJIOK-CXEMBI, WU €€ BUJI,
MO3BOJISIET C/IeIaTh TAKOW BBIOOP 00Jiee TOUHO.

— ChyXuTh TOJCKA3KOM MPH OTJIAJKE IPOrPaMM C TIOMOIIBI0 YHUBEPCATBHBIX OTIAIYUKOB.

— He uckitoueHo, 4To 1Mo HAMMCAHHOU MPOrpaMMe MOKET ObITh MOBTOPHO MOCTPOEHA OIIOK-
cXeMa, a €€ MOYKHO CPaBHHTH C OJOK-CXEMOM, IIOCTPOSHHON Ha dTare MpPOeKTUPOBAHHUSL.
DTO CpaBHEHHE MOXKET MPUBECTH K CIEAYIOUIMM BBIBOJAM: MporpamMma MOCTpOECHa He-
BEPHO, OJIOK CXeMa ITOCTPOeHa HEBEPHO WIIH, YTO HE YUTEHBI BaXKHbIE OCOOCHHOCTH pa3pa-
OO0TaHHOTO aNrOpUTMA.

Jlymaro, 94To JTaHHBIM TIEpPEeUCHb MOKET OBITH IMPOJIOJDKEH U Jajiee, a 3/1eCh S OTMETY, YTO
0JI0K-CcXeMa MPOrpaMMBbl MO3BOJISIET MPEACTABUTH MPOTPAMMY M JITOPUTM B LI€JIOM, B BUJE €/1U-
HOTO 00pa3a, T0 KOTOPOMY MOXHO JIaTh €€ OIIeHKY: IJI0Xast porpaMMa i xopomas. Hampumep,
eciu B OJOK-CXeMe MHOTO CBsI3eH (B TOM YHCIie U U30BITOYHBIX), TO, BO3SMOXHO, CIIEAYyeT MOAY-
MaTh O TOM, YTOOBI HCITOJIE30BATh MPOLIEYPHI U, TEM CAMBIM, YIIPOCTUTH TIOHUMAaHUE aJITOPUTMa
U HamucaHHOW mporpamMmbl. CUWTaO, YTO MPOTPAMMUCT, KOTOPBIH HE yMeeT MpPaBHIBHO
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oopMIIATH OJIOK-CXEMBI U HE HCIIONB3YET UX B CBOEH paboTe, He MOXKET MPETEHA0BATh HA 3BaHUE
npodeccHoHaNbHOTO IPOrPaMMHUCTA!

B 3aBucuMocTH OT 3Tamna pa3paboTKU aIrOPUTMOB MIPOrpamMmm, OJIOK CXEeMBbl MOTYT UMETh
pa3HyIO CTENEHb ACTAIRHOCTH. boee Toro, TeXHOIOTHs pa3pabOTKH OJIOK-CXeM JIOJDKHA Tpesy-
CMaTpUBaTh MOCIIEI0BATEIbHOE PACKPHITHE JeTajel alrOpuTMa, IOCTEIIEHHOE YTOYHEHHE JAeH-
CTBHH W Omepanuii, BBINOJIHAEMBIX JUIS pelieHus 3a1aun. Camblil AeTalbHbBIH CIIOCO0 OMMCaHUs
IpOTpaMMbl — 3TO ONHMCAaHUE HA YPOBHE KOMAaHJ HJIM ONEpauuil sfi3pika. XOTS 3TOTO HE BCEr/a
HY’KHO, TEM HE MEHEe, 3TO BO3MOXKHBIN M CaMblii HU3KHI YPOBEHb ONUCAHUS, K KOTOPOMY HYXKHO
CTPEMHTHCS, B YACTHOCTHU IPHU JIOKYMEHTHUPOBAHUN TPOTPAMM.

OtMmeuy erie 0HY 0COOEHHOCTB OJIOK-CXeM, KOTOpasi MHOTAAa NPUBOJHUT K HEOYMEHHIO.

15.2. AnemMeHTbl 6NOK-CXeM nporpamMmm

Bbnok-cxeMbl, kKak ObLIO YK€ OTMEUEHO, MPECTABISIOT COO0N OPHEHTUPOBAHHEIHN rpad, B
BEPILIMHAX KOTOPOT'0 pa3MelatoTcs crenupuieckue sneMeHTsl. Kaxiplii 371eMeHT nMeeT 0coOeH-
HYIO CTPYKTYpY, CBO€ Ha3HaueHHe U o0o3HaueHne. Camoe CyIIeCTBEHHOE OTJINYNE HJIEMEHTOB —
YHCIIO BXOJAIINX M BBIXOIAIIMX cTpesoK. Jloruka paboTsl yeMeHTa 0JI0K-CXeMbl B OCHOBHOM U
onpezensercs ux yuciaoM. OCHOBHBIE 3JIEMEHTHI (MX 0003HAUEHUS U Ha3HAUEHUE) MTPEICTaBICHbI
B TaOJIMILy PacIoy0KEHHON HHUXKeE.

A Obo3nauenue snemenma Haszunauenue Ipume-
uanue
ONeMEeHT THIa
l MPOLIECC  OIKUCBHIBAET Hcmions-
Apouece HOSJ‘IG,Z[O]E&TGJ‘IBHOCTBU 3yercs Kak dJie
JNEHCTBUIA U Omepaluid. | MEHT TMOCIIe0Ba
1 l Onepanuu  BBINOJIHS- | TEIBHOW JIE€TaJIH
I0TCSI OJIHA 3aJpyrol | 3aluu.
0e3 ycioBuii. Hwmeer
OJIHY BXO/SIIYIO
CTPEJIKY U OJIHY BBIXO-
JUSIIYIO.
OIeMEHT BETB- MosxHO
JIEHUsl, TUNa YCJIOBHUE. | UCIIOJIb30BAThH
o Ecmm  ycnoBue mpu | 0003HaUEHUSA
npoBepke  momayuvaet | crpenok (1, JA
- 3Hauenne wuctuHa (1, | Uctuna, FRUE
HA, TRUE), to nene | umu (0, HET
BoinoaHsaercs nepexon | JIOXKb, FALSE
9 MO CTpPEJIKE IMOMEYEH- | COOTBETCTBEHHO.
' Hoit 1. Eciu ycnoBue
MOJTy4yaeT Ha KOHKpET-
HOM IIIare 3HA4YCHHE
JIOXKb (0, HET,
FALSE), TO BBIMOMNHS-
eTCs  Tmepexoa 1o
CTpEJKE IOMEUYECHHOMN
0.
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Ao Oobo3nauenue snemenma

Ha3nauenue

Ilpume-
uyanue

Ycnosue

DTO  BapuaHT
KOHCTPYKIIUH YCIIOBHE.
Omnucanue aHajo-
rngHo. Bo3MOXHEI U
apyrue BAPUAHTHI
ctpenok. Camoe TIaB-
HOE: OJHa BXOJHT, a
JIBS BBIXOJIAT.

Hauyano uukna

KoHey,

MNapameTpbl
uukna

B Teno uukna

Jlanuei  sme-
MEHT, 3JIEMEHT OIHCa-
HUS LIUKJIOB, UMEET JIBE
BXOAAIMUE CTPCIIKU H
JIBE BBIXOIAILINE
crpenku. HasnaueHnue
CTPEJIOK IOKa3aHO Ha
pucyHke. B nosie naH-
HOTO OJIOKA 3aMuChIBa-
FOTCSI YCJIOBHSI IPOAOJI-
JKEHHUS IUKJIa U U3MC-
HE€MbIE Ha KaXIOM
€ro 1are napaMerpal.

JlaHHbBIM
JJIEMEHT  PEKO
MEHAyeTCs  JUL
oopmIteHUs
01oK-cxeM J1abo
paTOpHBIX padoT.

Hauyano uukna

Teno uukna

!

KoHeu uukna

v

[ ]

Hpyroii  sine-
MEHT JIJIs1 OpraHU3aIuu
UKINYeCKuX  (hpar-
MEHTOB mporpamm. OH
coorBerctByer  ['O-
CTy. DOTOT 31€MEHT
COCTOMT H3 JIByX 4a-
CTEW, B MEpBOM 3amu-
CBIBAIOTCSl HayaJIbHbIE
YCJIOBHS LMKJIA, & BO
BTOPOH YCJIOBHUSL €IO
MIPOJIOJIKEHHUS.

IIpu opra
HM3aIIN BJIO
JKEHHBIX I[AKJIO]
He Bcerna SsBisA
€TCs HarIsaIHBIM
OneMeHT He $B
JgeTCA 00s13a
TEILHBIM 11 JIP

d

MevaTb

OneMeHT UIA
0003HAUYEeHUs BBIBOJA
uH(popmMaIuu, B YacT-
HOCTH Ha Tieuarth. [lan-
HBII DJEMEHT TOXO0XK
Ha DJIEMEHT THUMa Mpo-
1IeCC ¥ BO MHOTHX CITy-
yasgX MOXET OBITH UM

3aMCHCH.

B JII
JIy4lle UCII0JIb30
BaTh MPOIIECC.
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A Obo3nauenue Inemenma Ha3nauenue Ilpume-
uanue

DNeMeHT Turma Pexomen-
MEePEeKIII0YaTeNb. IyeTcss A BB
HNmeer ogmn Bxonm u | momdenus JIP 1

Kniouesoe ycnosue MHO>KECTBO BBIXOJIOB. | KypCYy.
7 T T 2 T . [ W ITo kmroueBomy ycio-
BUIO omnpezaensercs
l l l l (BBIUMCIIACTCS) HOMED
BBIXO/a, M0 KOTOPOMY
MPOU3BOIUTCS  TIepe-
Jlaya yrpaBIeHUsI.

Jt1o Ipyras [Ipume-
dbopma Onoka mepe- | HATh Pa3HOBU]
kioyatens. Ho ecte U | HOCTH OJIOKOB 11€e

Yenoewe 1 OTIIUYHS, HAIPHUMEp, | PeKITIOYaTeIIs Ke
yCIIOBUSI, MOTYT OBITh | JIATEIBHO Ha OC
Pa3HBIMHM M YHCJIO BBI- | HOBE JIOTHKH pa
XO0JI0B OOJIbIIIE HA €IU- | OOTHI po
8. enomme 2 HUILY, TaK KaK Mpeay- | TpaMMBbl.
CMOTpPEH BapHaHT, KO-
) I71a HU OJIHO YCIIOBHUE
X He cpaborano (1o
N ymosryanuio - default).
Ycnosue N
3necb  mpen- Oty 1po
l CTaBJIeHa  KOHCTPYK- | CTEHIIYIO, H
R Usi, KOTOpast He SBJSA- | 00OOIICHHYIO
eTcsl OTHEJbHBIM dJie- | OJIOK-CXeMy :
l MEHTOM OJIOK-CXEMBI, a | BKIIOYHII 11 00
COCTOMT U3 TpPEX Bax- | JiIee YETKOro IO
L Teno umkna HBbIX 6J10KOB, KOTOPBIC | HUMAaHUS [IUKIIOB
9. JOJKHBI  TIPUCYTCTBO- | Takyro KOH
NpogonkuTs BaTh B JIFOOOM IUKJIE: | CTPYKITHIO
3a/laHue  HaydaJbHBIX | MOKHO HCIIOJb
ycinoBui nukia (HY), | 30Bath ¢ omepa
MpoBepka TEJO0 IWKJIA, TIpoBepka | Topom IF, if.
3aBeplieHns YCIIOBHS 3aBeplie-
HUS/TIPOOTKEHUS
IUKJIA.
371ech  Takke Oty 1po
10. IpEJICTaBlI€Ha  KOH- | CTEHIIYIO, H
CTPYKIIUS, KOTOpass He | 0000IIEeHHYIO
SIBJIICTCS.  OTJICIBHBIM | OJIOK-CXeMY :
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» Obo3nauenue 3nemenma Ha3nauenue Ilpume-
uyanue
3JIEMEHTOM 010K~ | BKIIFOUUI 11t 00
l CXEMbI, & COCTOMT M3 | JIeE YETKOIro IIO
TPEX BaXKHBIX OJIOKOB, | HUMAHHMSI ITUKJIOB
HY uukna AHAJIOTMYHBIX TIpebl- | Takyro KOH
Oymeld KOHCTPYKIHUU. | CTPYKITHIO
OT1nnyne 3aKI0YaeTcs | MOXKHO — HCIIOJIb
B TOM, 4TO TEOpPETHYE- | 30BaTh C OIlepa
LEECRIE CKH BO3MOXKeH LuKI | TopoM IF, if.
3aBepLUeHus
0e3 eIMHOTO BEHIIIOJIHE-
— HHS Tena LHKJIa
(CpaBHU KOHCTPYKIIUU
DO u WHILE).
Teno umkna
Takoit 3eMeHT Heo0s3a-
UCTIONIB3YETCS ISl BBI- | TEIBHBIM aJ1e
JeJIeHUs. B OJIOK-CXe- | MEHT OJIOK-CXEM
<—>< Mpouenypa ) Max y4dacTKOB BbI30Ba | B mosst 6moka 3a
npouenyp (pyHKUMH, | mUCHIBaeTCS
11 METOMOB, MOATPO- | HA3BaHUE TIPOIIES
' rpamm " T.1.). JyPBL.
JBoitnas
CTpelKa TMOKa3bIBaeT
TO, YTO BBINOJIHAETCS
BO3BpaT W3 IMpole-
JTyPHI.
JlaHHbIld  DJie- Hns mpo
( REREIDD ) MEHT oTpeieliIeT | TPaMM C HeCKOJIb
HA4ajo QITOPUTMA, | KHMH  BXOJIaMI
HAYaJI0  BBINOJIHEHUS | HAYaJdbHBIE DJIe
12. v IPOrPaAMMBI. Yarie | MEHTBI  JTOJKHE
BCEr0 B OMHON OJIOK- | OBITH IIOMEYEHEI.
CXeM€ TaKOM 3JEeMEHT
oauH. IMeeT o1HyY BBI-
XOJISIIYIO CTPEIIKY.
| | Jaanpiii  aye- DlIeMeHT
MEHT ONpEIENSIeT KO- | OKOHYaHHUS MO
HEI[ alTOPUTMa, KOHEI] | )KET HUMETh OJIHI
— BBITIOJTHCHU S IIpo- | UK HECKOJIBbK(
m rpaMmbl. Takux 3je- | BXOJOB.
13. MEHTOB MOXET OBITh

HECKOJIILKO, B 3aBHCH-
MOCTH OT JIOTMKH pa-
0OTEI MIPOTPaMMBI.
HNmeer onHy BxoOAs-
HIYIO CTPEJIKY.
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Ne

Oobo3nauenue snemenma

Ha3nauenue

Ilpume-
uyanue

14.

JlanHbli (1 ciie-
JYIOITUI) SJIEMEHT HC-
MIOJTB3YETCS JUISI yCIIOB-
HOTO pa3pbiBa COEIU-
HAIOIIUX JmHuid. B
1ojie 3JIEMEHTa 3allu-
cbIBaeTcd  0003Haue-
Hue (yamie OyKBa WU
mudpa). 1o 0003Ha-
YyeHHEe JOJDKHO COOT-
BETCTBOBAaThL 0003Ha-
YEHHUIO JPYrod TOYKHU
pa3psbiBa.

15.

OTOT DJIEMEHT
ABIISACTCA HapHI)IM K
npensinymemy. OHu
MO3BOJIIIOT OPraHU30-
BaTh Pa3phiB JIMHUN HA
OJHOM JINCTE WM Ha
pa3HLIX JINCTAaXx.

16.

OneMeHThl B
BUJIE IPOCTHIX JTMHUHI U
JUHUA CO CTpEKaMHu
3a/1al0T CBSI3U MEXY
OJOYHBEIMH  DJIEMEH-
TaMu Onok-cxeM. st
auHUK  0e3  CTperok
MO/Ipa3yMeBaeTCs
CTpeJIKa: CBEPXY - BHU3
U clieBa - Hanpaso. Jlu-
HAM C  JBOUHEBIMH
CTpeJIKaMu HUCIOJb3Y-
FOTCA U1 0003HAYEHUSA
BBI30BA MPOIEAYD.

JInaun
MOTYT OBITH JIO
MaHbIMH, H
TOJIBKO TOJ Ips
MBIM YTJION
('OCT). Tlpen
MOYTHUTENIbHEE
HCII0JIb30BATh
JUHHUU CO CTpel
KaMH.

17.

Bsog
AaHHbIX

OneMeHT UIA
BBOJa JAaHHBLIX W3BHE
(HanpuMep ¢ KJiIaBHa-

TYpBbI)
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15.3. NMpumepbl GOK-cxem nporpamMmm

B nanHOM pasnene Mbl pacCMOTPUM HECKOJIBKO PUMEPOB OJIOK-CXEM ISl WILTFOCTPAIUU
MCIIOJIb30BaHUS DJIEMEHTOB M MPUEMOB IIOCTPOEHUS alropuT™MOB. [IprMepsl pocThie U COOTBET-
CTBYIOT IIpOrpaMMaM, KOTOPBIE PACCMOTPEHBI B JAPYTUX paszenax HacTosauero mocodus. [lepen
OJIOK-CXeMO# JaHa CChUIKA Ha pasfel, B KOTOPOM OIKCaHa MporpaMMa e COOTBETCTBYIOIIAS.
Ecnu menkayTh MBIIKON Ha cchUIKy (¢ kimaBumeil Ctrl) MOKHO omepaTHBHO MEpPEHTH K TECTy
IPOrPaMMBI.

[Tpumep OIOK-CXEMBI MPOrpaMMBI Ui KOMaHIHOTO (hailia, pacCMOTPEHHOTO B pasferne
Owuoka! Hemounuk ccvliiku He HailoeH. . JlaHHbI KOMaHIHBIN (Daii COOTBETBYIOT IpOrpaMMme, K
OTOpYIO HYKHO pa3pabdotars B JIP Homep 2. B 610k-cxemMe 3Toro npumepa mpoAeMOHCTPUPOBAHO
MCIOJIb30BaHUE TEPEKIIIoUaTeNsd U 3JIeMEHTOB Tuma mporecc. OTMETUM, YTO MEPeKIoYaTeNb B

(  Havano )
v

1 Ouuncrtka aKpaHa

'

BbiBOAO MeHIO
(ECHO)

v

3anpoc KnaBuwmn
(BE ASK)

v

ERRORLEVEL =7
1 2 3

@¢— Pexuml Pexum 2

v

C KoHew )

KOMaHJHOM (paitsie peann3oBaH ¢ moMomTio aupektuB IF, mosromy, crporo rosopsi, 6J10K-cxema
HE COBCEM TOYHA, XOTs IOJHOCTHIO OTPAXKAET aJITOPUTM ITporpaMMsl. [IpnurHa HETOYHOCTH 1aH-
HOM OJIOK-CXEMBI 3aKJIF0YaeTCsl B TOM, HE SICHO KyJa Mbl OyJieM JIBUraThCsl B TOM Cilydae, Korja
oyner momydeH pesyiabrar ERRORLEVEL < 1. BcnomauTe, 94TO CpaBHEHUE BBITOIHAETCS IO
ycioButo >=. [Ipu ucnonszoBanuu BE ASK nomyctmo Ha3HauuTh KIJItOY BO3BpaTa 1o ymosda-
HU10, Hantpumep 3. Toraa nporpaMmma 3aBepIINUTHCS Aa)Ke P HEBO3MOXKHOCTH 3aJjaHHsI HY>KHOTO
HOMepa ¢ kiaBuaTypsl (omuuHbiMH OT 1, 2, 3). Ilpu ucnons3zoBanun CHOICE Takoe HeBO3-
MOJKHO, TaK KaK KJIK04a I10 YMOJIYaHUIO 331aTh HEJIb34.
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Korna BbIOpaH MeTos peain3alliil alropuTMa MOXHO NPHUCTYNHUTh K HAIHCAHUIO TPO-
rpammbl. Eciin G10K-cXeMy JUist Haliero KOMaHAHOTO (haiiira OCTPOUTH TOCIe HAITMCAHUS TIPO-
TrpaMMBbI, TO OHA MOKET BBITJISIIETh TaK, KaK MOKa3aHO Ha CJIEIYIOIIEM PUCYHKE.

Dta OG0K-cxeMa sBIsIeTCS 00JIee TOYHOM, TaK KaK MOYKET MPaBUILHO paboTaTh U B TOM
cilydae Koryia Koj Bo3Bpara < 1.

C Hauvano )
v

OuuncTtka 3KpaHa <1

v

BbiBOA MeHI0
(ECHO)

v

3anpoc knaBuin
(BE ASK)

ERRORLEVEL=3
a

Het

ERRORLEVEL=2

Het

ERRORLEVEL=1

Het

C KoHeu )

B s1o0ii cxeme MNEPCKIOYATCIIb ITIOCTPOCH HA OCHOBC BTOpOﬁ KOHCTPYKIHH.

Pexum 2 —DA

Pexum 1
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[Tpumep GI0K-CXEMBI ITOPUTMA MPOTPAMMBI Ha sI3bIKe AcceMOIiep ¢ mpoueaypamu ( cm.
paznen Quuoka! Hemounuk ccolnku ne naiioen. ). Cienyroras 0J0K-cXeMa MOKa3bIBaeT KaK
CIIOJTb30BATh OJIOKU BBI30BA MPOLIEIYD.

C Havano )
v

3arpys3ka DS

v

BbiBog cumBona > ( )
LET PUTCH

NMepeBoa cTpoOkn 4—»( CRLF )

v

dopmupoBaHue PA -
ANUHHOro agpeca

v

BbiBoa cumBona B <—>( TESTP )

v

MepeBoAa CTPOKKU 4—»( CRLF )

OxupgaHue BBoaa
cuMBoOna

v

3aBepLueHune
nporpamMmbl

\ 4
( KoHeLy )

JUist OTAETBHBIX MPOLelyp HYKHO pa3padoTaTh OTAEIbHbIE OJIOK-CXEMBbI U NPEJICTABUTh B
otyeTe. B MeTonnyeckux ykazaHUsIX OTMEUEHO, YTO eciid Bbl Hcnonb3yere MOBTOPHO OJHU U TE
JKC poueaAyphl, TO JOIYCKACTCA HC IMMOBTOPATH B HOBBIX OTUCTAX 6JIOK-CX€MLI OTUX Hpoueayp.
[Iporpamma msist 3TOM OJIOK-CXEMBI O4€HB MpocTa. OaHaKO, OJOK-CXeMa HyXKHa ISl IeTaJIbHOTO
OMUCAaHUS HIaroB, KOTOPBIC HYKHO BBINIOJIHUTD JJIA PCHICHUA 3aa4u.

B neranbHO Gi10K-cXeMe MBI MOXKEM paclucaTh alrOpUTM padOThI MPOTPaMMBbI BILIOThH
JI0 OTJIebHON KOMaH Ibl. DTO MO3BOJISET MPOLEAYPY KOJUPOBAHUS ClIeiaTh MPOCTOM U hopMau-
30BaHHOM. B03MOXHO B rpynmax pa3paOOTYMKOB U TaKOE: OAMH MPOrPaMMHCT-aHAIUTHK pa3pa-
OaTbIBaET aNrOPUTMbI U 0OPMIISIET I€TANIbHBIE OJIOK-CXEMBI, a IPyrue, IpuieM MeHee KBaInupu-
LIMPOBaHHBIE BBIIOJIHAIOT KOJMPOBAHUE U OTJIAJKY ITporpaMm. Takoe pa3aeneHue BO3MOXKHO, TaK
KaK IIPOLIECC CO3/IaHus allTOPUTMOB PeLIeHUs 3a1a4 0oJiee TPyA0eMOK, TpeOyeT OOJIBIIEro OMnbITa
u kBanupukanuu. Yacto ObIBaeT Tak, YTO HAUMHAIOIIME TPOTPAMMHUCTBI 3aHUMAIOTCS KOJMPOBa-
HUEM MPOTPaMM JI0 TEX MOp MOKa He MOIy4yaT JOCTATOYHOTO ONBITA M 3HAHUM JJI1 CAMOCTOSITEIb-
HOU pa3pabOTKH CIOXKHBIX AITOPUTMOB IPOTPAMM.
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JletanbHas O6I0K-cxema MmporpamMmbl Ha AccemOiepe 17l BbIBOJIa 2-X CHUMBOJIOB IPHUBE-
JleHa HUXKeE.

C )
:

3arpyska DS
PUSH CS
POP DS

-

BbiBog cumBona LET
MOV DL , LET
CALL PUTCH

<—H PUTCH )
n
epeBopf, CTPOKU ( CRLE )

CALL CRLF

v

dopmupoBaHme 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
epeBopf, CTPOKU ( . )

CALL CRLF

OxupgaHue BBoaa cMMBoOna
MOV AH, Ol1lH
INT O021H

v
3aBepLieHne nporpaMmmbl
MOV AL, 0
MOV AH, 4CH
INT 21H

v

(o)
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Huxe nmpencrasiena 6510k-cxeMa Mpoueypbl Ui IporpaMMbl IIe4aTd CUMBOJIOB U CKaH
KOJIOB KJaBuIl ( cM. paznen 16.7. I[lpoecpammer 015 nonyyenus cnucka KOJIoB ).

( Hauano )

!

YcnoBue KoHUa Koren )
uuKna He 3agaHo (1)

v

Yutatb cumBon;
key = getch()

BbiBoa scan
Koga

CcuMBoOIa

A »
Aa BeiBoa v 3anpoc
A noATBepPXAeHUs
Het key = getch()

Key = 13 (Enter

Het

Oa

( KoHew, )

B »T0li nporpamMme B MHTEPAKTUBHOM PEXUME CUMTHIBAIOTCS KOJABI HAKATBIX KIIABMIL, U
MPOU3BOAMUTCS UX pacnedarka. [I[porpamma Hanucana Ha sa3pike CU. B nannom npumepe npoun-
JIOCTPUPOBAHO: UCITI0JIB30BAHNE LIMKJINYECKON KOHCTPYKIMHU. VIcTionb30BaHNEe YCIOBHBIX 3JIEMEH-
TOB ¥ MPUMEHEHHE JIEMEHTOB JJIsl Pa3pbIBa JIMHUHN CBS3U B OJIOK-CXEMe.

B mporpamme oprann3oBaH O€CKOHEYHBIN IMKII. BBIXOJ M3 IHMKIIA BBITOIHSICTCS B TElE
[UKJIa pU TpoBepke Haxkatus kinaBuin ESC (kon 27) u moATBepxkAeHUs KiaBuiiamu Enter unu
kiasumeit “Y”. [Ipy cuuThIBaHUM KO/1a KIaBHIIH MIPOBEPSIETCS IEPBhIA 0aiiT. 3HaUeHUe MepPBOro
OaifTa yka3bIBaeT Ha BBOJ] IIEUaTHOIO0 CUMBOJIA WK BBOJI ckaH koja (key = 0). [Togpo6HO o ckan-
Koaax cMoTpuTe B paszeie nocoous 16.5. SCAN — kobl.

ITpoBepKH B mporpamMMe BBITIOHAIOTCS onepatopoM if u yCcIIoBHBIM BeIpaykeHHEM. Y CITOB-
Hoe Beipaxkenue (isgraph(key) ? key : ' ') Bcrasieno B Bb130B pyHKItuH nieuatu — Printf. @yuxmms
isgraph mpoBepsiet mpu3HaK MeYaTHOr0 CUMBOJIA M 0TOOpaskaeT cumBod (Key) wiu mpoben OT-
Medy, 4TO B OJIOK-CXEME 3Ta JOIMKa 0TOOPa)KaeTcsl yCIOBHBIM 3JIEMEHTOM, B IPOrpaMMe BCTaB-
JeHa B BbI30B PpyHKuU. KcTatu, 3T0 0JJHa U3 MPUYUH TOTO, TOUYEMy HE BCEria MporpaMMbl Cre-
HEpUPOBAHHBIC aBTOMATHUYECKH SABIAIOTCA d()(HEeKTUBHBIMU U HarsiiHbIMU. [Tocne mpoBepku 3a-
BepuieHus: 1o ESC B nporpaMmMe BBITIOJIHSIETCS 3alIPOC CUMBOJIA MMOATBEPKICHUS U IPOBEPKA €ro
BBOJIa. [IJIs 3TOT0 HCIIOJIB3YIOTCS YCIOBHBINA AJIEMEHT OJIOK-CXEMBI.
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W nocnenHee, ¢ MOMOIIBIO IEMEHTA B Kpykouke (““A”) MBI IOKa3bIBa€M, KaK CIEIaTh

Pa3phIB JIMHUH CBSA3U. DTO MO3BOJISET HE TAHYTH CBSI3YIOIIYIO JIMHHUIO YePe3 BCIO CTPAHMILY U U3-
Oexatb nepeceueHus TuHUMA. [locne BBISICHEHUS TOTO, SBJISICTCS JIM CUMBOJI II€YaTHBIM WUJIM HET,
MBI JJOJDKHBI IEPEHTH Ha TPOBEPKY 3aBEPIICHUS LUKJIA. JTO JIENACTCS C MOMOIIBIO JOOABICHUS
AJIEMEHTA C CUMBOJIOM “A” B MECTO MPOBEPKU KJIABHUILIN 3aBEPLICHHUS.

15.4. OchopmneHune 61noK-cxeMbl NporpaMmb|

[Tpu opopmiteHnn O6JI0K-CXEM HYKHO COOMOAaTh (popMasbHbIe, BU3yalbHbIE M CEMaHTH-

gyeckue rmpasuia. @opManbHbIe IPaBHiIa 334aI0TCS S3BIKOM OJIOK-CXEM M M300pakeHHEM €ro 3Je-
MEHTOB. BusyanbHble ITpaBuiia MO3BOJISIOT ClIENaTh OJOK-cXeMy Oojiee HarisagHoi. CMBICIOBBIE
IpaBuiIa ONIPEEISIOTCS alrTOPUTMOM KOHKPETHOH 3a7a4u pa3padoTku mporpaMmsl. [lepedncium
OCHOBHBIE TTPaBHJIA:

Bce aneMeHThl JOKHBI UMETh TOYHO TAKOE YKCIIO BXOJOB M BBIXOJOB, KOTOPOE OIpee-
JIIeTCS N300paKCHUEM DJIEMEHTA.

JIoMmKHBI CyIIeCTBOBATh MYTH U3 HAYAJIBHOTO dJIEMEHTa XOTS Obl B OJUH KOHEYHBIHN dJIe-
MEHT.

He nomxHO OBITH 2JIEMEHTOB THIIA MPOIIECC C OJJTHUM BXOJIOM U 0€3 BBIXO/IA.

JlaHHBIC B OJIOK-CXeMaX HE OMMCHIBAFOTCS.

W3 sneMeHTa TUIIA TTPOLIeCcC HE MOKET OBITh 0OJIee OJTHOTO BBIXO/IA.

DneMeHTHI OJIOK-CXeMBbI JOJKHBI 3aHMMaTh PAaBHOMEPHO BCE MPOCTPAHCTBO CTPAHUIIBI
WJIY JIUCTA, HA KOTOPOM OHU PacIioiararTcs.

DJIEMEHTHI TOJKHBI UMETh TPUOJIM3UTENHHO paBHBIE pa3Mephl U OAMHAKOBOE (popMaTHpo-
BaHUE.

Paccrosinue Mexy 31IeMEHTaMU JJOJKHO OBITh MO BO3MOKHOCTU OJMHAKOBBIM.
DNEeMEHTHI ¥ IWHUU CBSI3U HE IOJDKHBI PAcTojiaraTthCsi OU4eHb OJU3KO APYT OT ApyTa.
Jlunuu cBsI3U HE AOJKHBI MTEPECEKAThCs (TOIBKO B MOPSIIKE UCKITIOUCHUS).

Ecnu nuHuM cBA3€l HE UMEIOT CTPEJIOK, TO HAMPABJIEHUE CTPEIIKU MTOAPA3yMEBAETCS TaK:
CJIeBa HAMNpaBO W CHU3Y BBepX. Eciii BOZHUKAIOT HEOJHO3HAYHOCTH, TO KEJIATEIBbHO UC-
[I0JIb30BaTh KOHIIEBBIE CTPEIIKH.

broku B OJI0K-CXeMe JKelaTelIbHO MPOHYMEpPOBaTh, B 3TOM cliydae yAoOHEee CO31aBaTh
omnucaHue OJIOK-CXEM IIPOrpaMM.

ToumuHa THHUN CBI3U JOJDKHA OBITH OJMHAKOBA.

bnok-cxema nomkHa O(OPMIIATHCS C MOMOIIBIO CTAHAAPTHBIX MPOTPaMM PHUCOBAHMUS,
Hanpumep MS VISIO wiu MS WORD.
Hyw™mepanus 6;10Kk0B MOKeT ObITh BBIIOJIHEHA PAa3IMYHBIMU criocobamu. Ha pucyHke Huxke

IIOKa3aHbl BAPUAHTHI TAKON HYMEPALIHH.

! !

2 Mpouecc 4. MevaTb

Jnist onmcaHust OJIOK CXeM OYEHb YJO0OHO WCIIONIB30BaTh MPOTPAMMHBIA MPOIYKT MS

VISIO, mpuyem MOXHO BOCIIOJIB30BaThCs JIIOOOK BepcHel MPOrpaMMHOrO MpoayKTa. PucyHku
caenanabie B VISIO moxHO nerko BctaBuTh B TokyMeHTH MS, B wactHocTn MS WORD.

Ilpumeuanue. Tlocne BcTaBKU PUCYHKA KEJIATSIbHO BBITOJHUTD JIBE ONICPAIIHH:
Bemonauts popMaTupoBanne 00beKTa pUCYHKA TaK, YTOOBI OH Pa3/IBUTAI TEKCT MO TOPH-
30HTAJU (BBIICIUTh PUCYHOK, popMaT 00bekT =>3akmaaka [lomoxenne =>KHomka J10-
MOJHUTENIbHO => 3akanka O0tekanue => Beibop Cam3y u Bepxy => OK =>0K).
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— BrImmonHUTH NpUBSA3KY pUCYHKA K a03airy. AG3all iydiie BIOpaTh Haa pucyHkoM. ( Bxoro-
YHUTH PEKUM MPOCMOTPA HEMEUYATHBIX 3HAKOB - T, BBIJCIIUTH PUCYHOK, TIEPEMECTUTH IKOPh
nepea abzarem cieBa, ¢popmar 00bekT =>3aknaaka Ilomoxenne =>KHomka 1OMOJHH-
TenbHO => 3akiyanka Ilonoxkenue pucyHka => ['amouka ycTaHoOBUTH npuBsasKy => OK
=>Q0K). [Tocne 3TOro Ha IKOpE MOSBUTHCS 3aMOYCK. PHUCYyHOK OyneTr mepemeniaTbCsi BMe-
cte ¢ ab3arem. HyxHO paccuuTaTh Tak, 4TO0BI M PUCYHOK ¥ a03all MTOMENIAIMCh Ha OJTHON
CTpaHHMIIE TOKYMEHTA.

Jlst pucoBanus B VISIO HyX)HO BBIOpAaTh METPUYECKUH 11a0JI0H OOBEKTOB C HA3BaHHEM
“Basic Flowchart Shapes”. B aTom ma6i10He coaepkarcst Bce He0OX0uMbie 00BEKTHI JIJIST PUCO-
BaHUS OJIOK-CXEM.

15.5. Bnok-cxeMbl 1 oNUCaHUA AaHHbIX

B Onok-cxemax He MPeAyCMOTPEHO SJIEMEHTOB sl ONMCAHUS JaHHBIX. DTO 00BACHAETCS
TEM, 4TO OJIOK-CXeMa MCIOIBb3yeTCs JIUIsl ONMMCAHUS JCUCTBHIA (OIepaToOpoOB), a ONMUCAHUS TIepe-
MEHHBIX HUKAKHX JICHCTBHUI B TpOrpaMme 0ObIYHO HE BBIMOJHSIOT. [103TOMY onucaHue epeMeH-
HBIX, TaK Ha3bIBaeMasl CIICIIH(UKAIUS IEPEMEHHBIX IPOTPaMMBbI IPOU3BOIUTCS OTIASIBHO. Jlydire
BCETO 3TO CJ/IeJIaTh B OT/ICIBHOM Ta0HIle, B KOTOPOH 0TOOpaXKaeTCs: Ha3BaHUE U TUIT TICPEMECHHOM,
€¢ Ha3HaueHUE U UCTIOb30BaHue. [IprMepoM Tako# TaOJIHIIBI TSl TPOTPaMMBI BEIBO/Ia CUMBOJIOB
MO3KET OBITh clieAyromas Tabauia:

No Ha3zeanue Tun Ha3nauenue I'0e ucnonw3y-
emcs

1. LET DB Jns  BBIBOJA B nporpamme

CHMBOJIA Ha KpaH u npoueaype PUTCH

[TonbITKa OnTUCaHMs JaHHBIX B 1a00PAaTOPHBIX paboTax v peUTHHTaxX OyIeT paclleHUBATHCA
KaK OIIMOKa, W CBUJICTEIHCTBOBATh O HE3HAHUM TPABUJ HAMMCAHHUS OJOK CXEM U JIOTHKHU TpO-
TpaMM.

16. Kogabl X Ha3HayeHue U BUAbI

KonnpoBka pycCKUX CUMBOJIOB Pa3IMYaeTCs B pa3HbIX pekuMax padoThl: paboTa B cpejie
WINDOWS u pa6otsl B cpene smysaiuu JJOC. Tak UCTOpUYECKH CIOXKHUIOCH, YTO 3TH KOJH-
POBKH HE WJCHTUYHBI, a JUISI HOPMAJILHOTO TPE/ICTABICHUS] CHMBOJIOB HA SKPaHE MPUXOINUTCS BbI-
HOJHATh omnepauuu nepexoaupoBanusa. Konuposka B cpene JJOC Hocut Hazanue ASCII
(American Standard Code for Information Interchange — amepukaHCKuii CTaHIAPTHBINA KO IS
oOmeHa nH(opManuei) B mepBOHaYaIbHOM BapHaHTEe cojiepikana Bcero 128 KoaoB (CM. MEpBYIO
TabnuIy HUKe). 3aTeM mosBuiIachk pacmupenHas koaupoBka ASCII, koropas Obuta paccunTana
yke Ha 256 CUMBOJIOB (CM. BTOPYIO TaOIHILy HIKE). B 3TOI KOAMPOBKE yke MOXKHO OBLIO Tpe-
CTaBHTh CHMBOJIBI JIPYTHX SI3IKOB U CHMBOJIBI TICeBIOTpaduKU. B coBpeMeHHBIX pycHHUITIPO-
BaHHBIX [IPOrpaMMax 3Ty KOAMPOBKY BbI MOXkeTe BCTpeTUTh Takke Mo HazBaHueM “‘Kupuinuna
JOC/ Kupwuiia JIOC 2”. Konuposka B cpene WINDOWS, B mepByto odepenb BTOpas 4acTh
tabmunel (128 - 255), umeer npyroe conepkanue u HazBanue - ANSI. [Ipyroe nazBanne ANSI —
koaupoBka WINDOWS. B 310ii cricreme KOIMpoOBaHUs HE MCIIOJIB3YIOTCSI CHMBOJIBI TICEBIOTPA-
¢buKu, TaKk KaK BHIBOJ MH(OPMAILIMU HA SKpaH BBINOIHAETCS B rpaduueckoM pexume. Ilozunuum
PYCCKHX CHMBOJIOB HaXxOJSITCSl BO BTOPOM MOJIOBUHE TAOIUIBI (CM. TaOIHUIIBI HUXKE) U UMEIOT OT-
IMYHY0 KoaupoBKy oT koxa ASCII. Oto cozgaer MHOro mpo0sieM Mpu COBMECTHOH paboTe B
WINDOWS u pexxnmMe KOMaHIHOHW CTPOKH.

CocrosiHME KOAUPOBKH BIHSET Ha CIEIYIOIUE ONepaIiiu:
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— BriBog uH(opManuu Ha SKpaH IUCIUIes, eclii MH(pOpMaIHs He MeYaTaeTcs Mo-pycCKH,
3TO 03HAYAET, YTO KOJMPOBKA BBOJMMOIO CHMBOJIA WM (aiiyia He COBMANACT C KOAUPOBKOMH
BbIBOJIa MH(GOpMAIIUH.

— BBoa undopmariiu ¢ KJaBuaTypbl, BBOJUMbIE CHMBOJIBI OTOOPaXalOTCs HE B TOM BUJIE,
KOTOPBIN 0KUAAETCS MPOTPAMMUCTOM HIIH MOJIb30BATEIIEM.

— BsaumnbIil nepeBox nHGOpManuu U3 OJHON KOAUPOBKH B JIPYTYIO (Yalle BCETO 3TO
daiinbl). McxomHas u pe3yabTHPYIOIas KOAUPOBKA CHMBOJIOB JOJKHBI OBITH 3a/IaHbI TIpa-
BHJIBHO.

Ipumeuanue. Pexomennyto Bam getanbHO pa3o0paThes ¢ KOJIUPOBKOM PyCCKUX CUMBOJIOB
npu pa3paboTKe OTYETOB 10 JabopaTopHbIM padotam. Ecnu Bel noiinere mo “npocromy mytu” u
OTPaHUYUTECH TOJIFKO JIATHHCKMMHU OYKBaMH, TO 3TO OyIeT HeBEpHO, U Takoi ordeT 1o JIP He
OyZeT cunuTaThCs NPaBUIbHBIM.

Takum o6pa3om, A1 KOPPEKTHOM paboThI B cpejie IBYX KOJUPOBOK HE0OX0uMO obecrie-
YUTh KOPPEKTHBIN BBOJ U 0TOOpaskeHHe HHPOpMaLMU. ITO 0OecreunBaeTcs CrelnaibHbBIMU Ipo-
rpaMMaMH — pyCU(PHUKATOpaMH, KOTOPBIE TOJDKHBI OBITH TMPEABAPUTEIHHO 3aITyIICHBI TIEpe OC-
HOBHOI1 paboToii. Pycuduxarop npencrasnser co0oii 1paiiBep (pe3uIeHTHYIO IPOrpaMMy ), KOTO-
pBIit OyeT paboTaTh MPH KaXKIOM Ha)KaTHH KJIABHIIN Ha KJIIABUATYPE U MTPH BBIBOJE CHMBOJIOB Ha
9KpaH aucIuies. Yare BCero Takue IpaiBepbl COBMEIAIOT JBE OCHOBHBIE (PYHKLIMU: 00CTyK1Ba-
HHUE KJIaBHATYphl U oOecreueHne KOPPEKTHOTO BBIBOJA HA dKpaH auciuies. [Ipu BBHIOTHEHUH
BBO/Ia PYCCKUX CHMBOJIOB HYXHO MEPEKIIOUUTHCS B PEKUM PYCCKOM packiaaku (0ObIYHO C MO-
MOIIBIO “Topsueii” KiaBuIIM). HUKaKUX JOMOTHUTENIBHBIX JACHCTBUHN TOCIE 3alycKa JapaiBepa,
JUISL KOPPEKTHOTO BBIBOJIA HA AKPaH, MPEINPUHUMATh HE HYXKHO, OH CpabOTaeT aBTOMaTUYECKH.
Ha caiite npeacrasnen apaiisep RKM, koTopsiii paboTaeT yCTOMYHUBO H, IO YMOJIYaHUIO, 00ecC-
NIeYMBAET MEPEKITFOYEHHUE PACKIIAIOK KIIAaBHATYPHI C TIOMOIIBIO KIIABHIIH “npaBbiii Shift”. MoryT
OBITh 3aJ1aHbl U JPyTUe HACTPOUKH.

Hwke MBI KpaTKO pacCMOTPUM KOJUPOBKU CUMBOJIOB JIJIsl pa3HBIX PEKUMOB.

16.1. ASCII

Tabmmna xomupoBku ASCII, nepBas ee mosoBHHA OKa3aHa HA PUCYHKE PACTIOI0KEHHOM
HIke. JTta Tabauuka nonydeHa B cpeae QC25 B ee cripaBoyHOM cucteme. JTa repBas 4acTh Tab-
munel (0-127) saBisieTcst o01et a1 BceX KOJUPOBOK M JIJIsl Pa3HBIX KOJIOBBIX CTPAHHUIL.

ASCII konw B nauanasone 0 -

48 64
49 65
50 66
51 67
52 68
53 69
54 70
55 71
56 ?2
57 73
58 : 74
59 75

-

(dle> 32
(del) 33 ¢
(dec2) 34
(de3) 35
(dc4) 36
(nak) 37
(syn) 38
(eth) 39
(can) 40
(em) 41
(eof) 42
(esc) 43
(fs) 44 60 76
(gs) 45 61 7?7
(rs) 46 . 62 78
(us? 47 63 79

RN B WN D
e > BO

=AY

-

[Z)

o

g

ORI ULRWN =D
- o Q0 T'w

+ KA SN A

-

CZTIIM=—IOTNImoUOmDIDm
Pt SN T CS = DO T
WV em=mNo X ST CSrtO R QT

9
8
i
1
1
A
¢
“
A
Y

L~ | 40 Oy

N

=,INS Il AN

© D I X -
[+3

[MepBas rpynmna cumBoiioB B 31oi Tadmuie (0-32 wmu Oh — 020h) sinsiercs rpymnmoit ciy-
KEOHBIX CHMBOJIOB, KOTOPBIC HCIIONIB3YIOTCS ISl yrpaBiieHnsl. OHM OOBIYHO HE 0TOOpaXKaroTCs Ha
sKkpane (Hampumep, cumBoid ESC — xonx 27). HecmoTps Ha 3T0, B mporpaMme OHH MOTYT OBITh
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ucronb3oBanbl. Hanpumep, cumBoi ¢ kogoMm 7 (bel) MoskeT ObITh MCTIONB30BaH ISt BBIAAYH 3BY-
KOBOT'O CUTHaJIa IIPH €ro Nepeaayy Ha JUCIIEH B TEKCTOBOM PEXUME — IIPU €r0 BBIBOJIE CpabaThl-
BaeT CTaHAApPTHBIN AuHaMUK KomibioTepa (ecin OOH ne oTkmrouen!). CumBon ¢ kogom 13 (cr)
SIBJISICTCS] CHMBOJIOM BO3BpaTa KapeTKH MM KOHIIA CTPOKH, a CUMBOJI ¢ KoJioM 26 (eof) cranmapr-
HBIM CHMBOJIOM KOHIIA daiina. B nureparype u cipaBounukax Bel HaiieTe netanbHyto pacimd-
POBKY CITy>K€OHBIX CUMBOJIOB M CIIOCOOOB MX MCIIOJIb30BaHMS.

Bropas yacte Tabnuier ASCII nmokazana Himwke. OOpaTUTe BHUMaHUE HA KOJUPOBKY PycC-
CKUX OYKB M CHMBOJIOB TICEBJIOTPA(UKH.

ASCII konw B pguanazone 128 - 255

AL
ALY,

211

| ==

o ONCH il =D (T (D

aEaARAEET OoXxXOOE "o
M—rr—t-

A
b
B
r
Ql
E
X
3
H
H
K
fl
M
H
0
n

mMEWrOrEorEELEXSCE-0OMN
DI OOUrCECrEELEXSE -0

==l == 1=

- OoX

CumBoJIBI TIceBIOTPaPUKUA MOTYT OBITh UCIIOJIB30BaHBI B ITPOrpaMmax J1abopaToOpHbBIX pa-
00T 11l BBIMIOJTHEHUS OCHOBHBIX U JIOTIOJIHUTENBbHBIX TpeboBanwmii. Tak B 4-i1 JIP B kauecTBe 10-
MOJIHUTENLHBIX TPEOOBaHUH Mpe/iaraeTcsi IOMeCTUTh TaOJIMIy CUMBOJIOB B PaMKy. DTy pamKy
MO>KHO CZ€JIaTh C IOMOIIbIO CUMBOJIOB ¢ Kojamu: 179, 191, 192,217 u 218. DTi cCUMBOJIBI HYKHO
OyJlleT BBIBECTH Ha DKPaH B OMPEIETCHHOMN MOCIEI0BATEIHLHOCTH.

16.2. KogupoBka ANSI

[Meprast yacth Tabauibl kogupoBkun WINDOWS (ANSI) nokazana aimxke (0-127). Bol Mo-
xKeTe yOeaUThCsl B TOM, YTO OHA MOJIHOCTBIO coBmajaer ¢ tabnuei koguposku ASCII. Mosxete
camu B 3ToM yOenuThcsi. B a1oit Tabnuie Tpu konoHku: cumBol (SYM), necaruunsiii (DEC) u
mectHaauarepuunbiii (HEX) kozapl. B kaknoit ctpoke npruBoAATCS 3HaU€HUS 4-X CUMBOJIOB.

SYM DEC HEX SYM  DEC HEX SYM  DEC HEX SYM DEC HEX
32 20 ! 33 21 " 34 22 # 35 23
S 36 24 % 37 25 & 38 26 ! 39 27
( 40 28 ) 41 29 & 42 2A + 43 2B
p 44 2C = 45 2D c 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 3A g 59 3B
< 60 3C = 61 3D > 62 3E ? 63 3F
@ 64 40 A 65 41 B 66 42 c 67 43
D 68 44 E 69 45 F 70 46 G 71 47
H 72 48 I 73 49 J 74 4A K 75 4B
L 76 4c M 77 4D N 78 4E (0] 79 4F
P 80 50 Q 81 51 R 82 52 S 83 53
T 84 54 U 85 55 |4 86 56 74 87 57
X 88 58 Y 89 59 Z 90 5a [ 91 5B
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\ 92 5C ] 93 5D A 94 5E _ 95 5F
96 60 a 97 61 b 98 62 c 99 63
d 100 64 e 101 65 f 102 66 g 103 67
h 104 68 i 105 69 J 106 6A k 107 6B
1 108 6C m 109 6D n 110 6E o 111 6F
2 112 70 q 113 71 r 114 72 s 115 73
t 116 74 u 117 75 \' 118 76 w 119 77
x 120 78 y 121 79 z 122 7A { 123 7B
| 124 7C } 125 7D ~ 126 7E . 127 7F

Bropas gyacte Tabmuubel koaupoBku WINDOWS (ANSI) nokazana wmxe (128-255).
Crpykrypa Tabnuusl aHamornyaa. OOpaTuTe BHUMaHNE Ha KOJUPOBKY PyCCKUX OYKB, OHA CyIIie-
CTBEHHO oTiIm4aeTcst oT kogaupoBku ASCII.

2} 128 80 r 129 81 , 130 82 b ol 131 83
” 132 84 » 133 85 t 134 86 ¢ 135 87
€ 136 88 % 137 89 B 138 8A < 139 8B
B 140 8C Kk 141 8D & 142 8E II 143 8F
hg] 144 90 0 145 91 7 146 92 ® 147 93
Z 148 94 . 149 95 - 150 96 - 151 97
0 152 98 ™ 153 99 » 154 9A > 155 9B
B 156 9c Kk 157 9D B 158 9E m 159 9F

160 A0 y 161 Al b4 162 A2 J 163 A3
o 164 A4 T 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 2! 181 B5 q 182 B6 . 183 B7
é 184 B8 N 185 B9 e 186 BA » 187 BB
3 188 BC S 189 BD s 190 BE i 191 BF
A 192 c0 B 193 c1 B 194 c2 r 195 c3
pig 196 c4 E 197 c5 X 198 c6 3 199 c7
b/ 200 c8 " 201 c9 K 202 CA J 203 CB
M 204 cc H 205 cbh O 206 CE I 207 CF
P 208 DO c 209 D1 T 210 D2 ¥y 211 D3
& 212 D4 X 213 D5 I 214 D6 U 215 D7
r 216 D8 I 217 D9 B 218 DA B 219 DB
b 220 DC 5 221 DD B 222 DE 4 223 DF
a 224 EO 6 225 El B 226 E2 D 227 E3
I 228 E4 e 229 E5 % 230 E6 =5 231 E7
n 232 E8 1 233 E9 « 234 EA =1 235 EB
M 236 EC =H 237 ED o 238 EE n 239 EF
P 240 FO c 241 F1 T 242 F2 y 243 F3
) 244 F4 x 245 F5 o 246 F6 u 247 F7
o 248 F8 1 249 F9 B 250 FA EI 251 FB
B 252 FC &5 253 FD ® 254 FE = 255 FF

16.3. PycudmkaTtopbl

[Tocne 3amycka KOMaHAHOW CTPOKH HEOOXOIUMO 3aIyCTUTh PYCH(PUKATOP, B HAIIIEM CITy-
yae 370 RKM. 3anyck BBINIOJIHSETCS TaK:
>RKM. COM./
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OxHo 3amycka pycudukaropa RKM u coobiieHre 06 ero ycrenrHom 3amycke Mmoka3aHo
:N\dn>rkm

Dub Corporation

Switch: <{Right Shift> Frames: <F1i1>

Fonts update: <{Shift>+{Fi1> Run RKM -? for more info

Jliia nonyyenus 6os1ee noapoOHON HHGOPMALIMKU U HACTPOWKH €ro MO>KHO BBI3BATh B pe-
JKUME CIIPABKH:

>RKM.COM-? -/

CHsTHe pycu(pHUKaTOPa BHIIOIHAETCS BMECTE C 3aBEpIICHUEM pabOThI B PeXUME KOMaH[I-
HOU cTpoku. Kpome 3Toro BhIrpy3ka MOKET OBITh BHIIIOJHEHA TAK:

>RKM.COM -U /

st pycuduka Bel MoXeTe HCIIONTb30BaTh U APYrue pyCcUpUKATOPhI, OJHAKO TePe UX
UCIIOJIb30BAaHUEM KEJIaTeJIbHO JETAJIbHO pa30o0paThCsi B BO3MOYKHOCTSX, B Iapamerpax Ipo-
IrpaMMbl U OTPAaHUYEHHUSAX IPUMEHEHUS.

16.4. NepekoanpoBKa CUMBOSIOB

JlaGopaTopHblie pabOThI IO KYpCy BBINOJIHACTCS B PeXKHME KOMaHAHOM CTPOKH, B (haitio-
BOM MeHeDKepe u B orepannonHoii cucteme MS DOS. B aToMm citydae ucrosb3yeTcst KOAUpOBKa
ASCII. TekcTroBble KOHCTAHTHI pa3padaThIBAEMbIX TPOrPaMM U KOMMEHTApUH B HUX JIOJI’KHBI BBO-
TUTBCSL B 9TON KoaupoBke. [Ipu odopmitenun ordetoB ncnoib3osatb cpeay WINDOWS u Tek-
croBble penaktopel B Held (MS WORD). Dt TekcToBBIE peakTopbl pabOTalOT B KOIUPOBKE
ANSI. [TosTomy B mporiecce paboT HEOOXOTUMO BBITIOJHSATH TEPEKOAMPOBKH THTIA:

— ANSI=> ASCIIl u

— ASCII => ANSI.

Taxue onepanuy MOTYT OBbITh BBIIIOJIHEHBI CIICAYIOLUIMM 00pa3oM:

— C ucnonb3oBaHueM crienuanbHoro Tekctoporo perakropa — ASN_ED.EXE, B xoto-
POM IIpelyCMOTPEHBI 3TH ONepalnuu npeodpazoBaHus (OH ecTh Ha caiitre). [l BhIOTHEHUS
NEePEeKOIMPOBKH HYKHO: 3arpy3uTh (ailsl ¥ ¢ MOMOIIBIO MEHIO BHIMOJIHUTE onepanuu: “Edit”
=> “Convert ANSI =>ASCII ” unu “Edit ” =>* Convert ASCII =>ANSI ”.

— Bocnonb3oBaThcs CHeNMAJIBHOM TMPOCTOM MTPOrpaMMoOl MEPEKOJUPOBKU  —
TRANS.EXE (ectb Ha caiite).

— Pa3pabotare camocTosaTeNnbHO 171 ce0st MporpamMmy MepeKOAUPOBKH M HCIIOIB30BATh
ee Juid paboThl. DTOT BapHAHT NpeAJiararo ceaaTb CaMOCTOATENbHO /sl IPAKTHKH POrpaM-
MupoBaHus. KoIupoBka CHMBOJIOB /IJIsl 3TOTO OBLIA Y)KE pacCMOTPEHa.

[Tpu pabote c komangHON TRANS.EXE HyXHO pyKOBOJCTBOBATHCA CIEAYIOIIUM CUHTAK-

CHCOM KOMaHJIHOM CTPOKH:

<Banmyck TRANS >= TRANS.EXE_</?> | TRANS.EXE_<Pexum>_<HcxoaHblit

daitn>_<PesynpTUpyroumii daiinr>

I'ne:

TRANS.EXE — ums nporpamMMbl nepeKoAHPOBKH.

“_” - cumBoJI TipoOerna,

<[?> - mapameTp BbIJIa4u CIIPABKH,

<Pexxum>.= DW | WD — cmoco6 nepexoaupoBku: DW - ASCII =>ANSI, a WD - ANSI

=>ASCII.

<Ucxonnsii daitr> u <PesynbTupyronmii (aitir> - cTaHgapTHBIE TEKCTOBBIE (hailiibl ome-

PALMOHHOM CUCTEMBbI, UMEHa (hallyIoB MOT'YT COBIAIaTh.
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[Tpumep 3amycka nepexkonupok daiina test.txt uz JOC B WINDOWS (ASCII =>ANSI):

>TRANS.EXE DW test.txt test.win

B pesyiibTare nomydum nepekoAnpoBaHHbIN (aii test.win. s 00paTHOM epeKoIUpOBKH
HY’KHO BBI3BaTh IIPOIPAMMY TaK:

>TRANS.EXE WD firstw.asm firstd.asm ./

JL1st BbI30Ba CpaBKU 0 paboTe MPOrpaMMbl HYKHO 33]aTh:

>TRANS.EXE /?

16.5. SCAN - koAbl

KoanpoBka BBOJMMBIX CHMBOJIOB, B MIEPBYIO O4Yepelb 0OTOOpakaeMbIX Ha dKpaHe, Ipe-
craBneHa Bo MHOkecTBax ASCIl u ANSI. Ognako 3Toro HegocTatoyHo Ajis 00pabOTKU B MPO-
rpaMMe CHTHAJIOB OT KJIaBUATyphl. Hampumep, HeoOXoauMo 3HATh ObUIA JIM Ha)kaTa KJIaBHINA
CTRL coBMecTHO ¢ apyroi KJIaBHIIEH, WM TPOBepUTh OblIa i Haxkata kiaBuima NUMLOCK
WM Jr00ast KJIaBUIIA Ha JTOMOJHUTENILHOM YacTu KiaBuaTypel. DakTHuecKu HY)KHO 3HATh HOMEP
(") maxkaTou kiaBumk. Tepmun ckad-koj (Scan Code) cooTBeTCTByeT HOMEpPY Ha)KaTOM Kia-
BUIIIH, IPUIEM ITOT HOMEP MOKET COOTBETCTBOBATH HECKOJIBKUM Pa3HbIM CUMBOJIaM. Tak, Hanpu-
mep, ckaH-kox 08 (cm. komouky Code B Tabiwile, MPUBEICHHON HUXKE ) COOTBETCTBYET CHMBOJIAM
“*?p “8” (ecnu ydecTh pyCUPHUKAIIMIO TO CHMBOJIOB MOXKET ObITh O0s1bIIe). C MOMOIIIBIO KJIaBHA-
Typbl B 101 cuMBOJI IpUXOIUTCS KOAUPOBATH 256 CUMBOJIOB U CIIy>KEOHBIX YIIPABIISIFOIIMX CUTHA-
JIOB, OMPENIEISIONINX yIpaBIeHHEe BBOJAOM C KilaBUaTypbl. CKaH-KObl MOTYT OBITh IPOYUTAHEI B
POrpaMMy H UCIIOJIB30BAHBI JIJIsl pa0OTHI.

Tabnuia OCHOBHBIX CKaH-KOJIOB KJIABHATYPbI PECTaBIICHA HUXKE:

Key Code Key Code Key Code Key Code
ESC 01 U 16 | or \ 2B Fé6 40
I or 1 02 I 17 V4 2c F7 41
@ or 2 03 (0] 18 X 2D F8 42
# or 3 04 p 19 (o] 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 ic 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
Q 10 K 25 CAPSLOCK 3A END or 1 4F
74 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 A7 KOAUPOBKU BBOJUMBIX CUMBOJIOB JOCTATOYHO OJHOTO OaifTa, mpu BBOJE C Kila-
BUATYPHI B IPOTPAMMy MOXKET OBITh MpounTaHo 2 Oaiita nHpopManuu. Jloruka BBoma nHpopma-
IIUU C KJIaBUATypPhl TAKOBA:

— Ilpu BeIMOSMHEHWH CICMAIBHBIX Oomneparnuii BBoaa (Hanmpumep, Gynkuu getch() 8 CH)
MEPBbIi OANT TUOO0 COMEPIKUT KOJI BBOJUMOTO C KIIaBUATyphl (Hanpumep, “A” — koj 65),
b0 crenuanbHOe 3HauyeHue, 0003HAYalolllee MCIOJIb30BAHME peXHMa BBOJA CKaH-
KoJa.

— CrenunanbHoe 3HadeHHE MOXKET ObITh 1100 0, 1160 OXEOh. Benmnunna 0 o3xadaeT, 4to
MOJTy4eH CKaH-KOJI M €r0 3HaUE€HUE HAaXOJUTCS BO BTOPOM OaiTe, KOTOPHI JOTKEH ObITh
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CUHUTaH JOIIOJIHHUTCIBHO. CKaH-KOI[ MO3BOJIACT OAHO3HAYHO OIPCACIIUTD KOM6I/IHaI_[I/IIO
KJIaBHIII HaXaThIX ogHOBpeMeHnHo (Hampumep, mnst ALT+V — ckan-kon = 47). 3HaueHue
0xEOh Taxke cUrHaTIU3UpPYeT O PEeXUME BBOJA CKaH-KOJOB, M JONOJIHUTEIBHO yKa3bl-
BAE€T, YTO UCIONIB3yeTCs KiaaBuu 101 CHMBOIBHOM KJIaBHATYPHI TyOJIUPYIOITUE OCHOB-
HBIC KJIABUIIIN.

CHucok pacmpoCTPaHEHHBIX PACHIMPEHHBIX CKAaH-KOJIOB NMPUBEICH B (hparMeHTte Impo-
rpammbl Ha CH, onuckiBatomeli nepeuncienue (enum EXTENDED) ¢ koHcTaHTaMu CKaH — KO-
JI0B.

enum EXTENDED

{
extINTRO = 0, // IOnas BCcex KJaBMaATyp

extINTRO2 = O0xEO, // For keypad and other keys unique to
// 101-key keyboard

/* BToposy 6aiT CONEepXUT PAaCUMPEHHEle CKaH Komsl @ */

/* Ludpomas knaemarypa */

extUP = 72, extDOWN = 80, extLEFT = 75, extRIGHT = 77,
extPGUP = 73, extPGDN = 81, extHOME = 71, extEND =79,
extINS = 82, extDEL = 83,

extCTRL PRTSC = 114,

extCTRL LEFT = 115, extCTRL RIGHT = 116,

extCTRL PGUP = 132, extCTRL PGDN = 118,

extCTRL HOME = 119, extCTRL END = 117,

NullKey = 3, extSH Tab = 15,

/* ALT+6ykBa */

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+unppoBas kaaBmarypa */
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,

/* dyaxmMoHanbHaAs KiaaBwmma */

extFl = 59, extF2, extF3, extF4, extF5,
extFe6, extF7, extF8, extF9, extFl10,
extFll = 133, extFl2,

/* SHIFT+¢yHKILMOHANBHAS KJjaaBwmwa */

extSH F1 = 84, extSH F2, extSH F3, extSH F4, extSH F5,
extSH F6, extSH F7, extSH F8, extSH F9, extSH F10,
extSH Fll= 137, extSH Fl12,

/* CTRL+ ¢yHKIMOHaANBHaAS KjaaBumwa */

extCTRL F1 = 94, extCTRL F2, extCTRL F3, extCTRL F4,
extCTRL F5, extCTRL F6, extCTRL F7, extCTRL F8,
extCTRL F9, extCTRL F10, extCTRL F11 = 137,
extCTRL F12,
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/* ALT+ QyHKIOMOHaANBHAasT KjaasBwmwa */
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 Fi2,
};
B CIIpaBOYHUKAX U B JIUTCPATYPC BbI HaﬁHCTC MOJIHBIN NEepCUYCHL paCIIUPCHHBIX CKAH —
KOIOB. KpOMe TOI'O, BBI MOKETEC BOCIIOJIB30BaATHCS HpOFpaMMKOﬁ, KOTOpas NpuBEACHA B KOHIIC

JAaHHOTO pasacia JJisd MOJIyUYCHU A Ta6J'II/II_I KOOOB CaMOCTOATCIIBHO.

16.6. Koauposka UNICODE

BoNBIIMHCTBO COBPEMEHHBIX MPOTPAMM TO3BOJISIET pabOTaTh B CIICHUATBHON KOJUPOBKE
UNICODE. B 3T0i#1 KonrpOBKEe CUMBOJIBI KOTUPYIOTCS 2-Msi OaliTaMu, TOATOMY BO3MOXKHO 3aKO-
nupoBaTh 65536 cuMBOIOB. Takoil crmoco6 KOAUPOBAHUS MTO3BOJISIET TAOIUIIBI KOJIOB ISl pa3HBIX
CTpaH U JUIsl pa3HbIX HHOCTPAHHBIX A3BIKOB. DTO B CBOIO OYepelb MO3BOJISIET XpaHUTh HHPOpMa-
uio B Qaitnax u bJ] Ha pa3HbIX S3bIKaX, 4TO AeNAET MPOrPaMMHEIE IPOYKTHI O0Jiee YHUBEPCAIlb-
HBIMU.

3nech Mbl He OyieM PUBOAUTE 0coOeHHOCTH paboThl ¢ koaupoBkoit UNICODE, tak kak
11st BeimoaHeHus1 JIP 1 kypcoBoit pabotsl B 3ToM HeT HeoOxomumoctu. Tabmuner UNICODE
OUYeHB OOJIBIIIHE, IOATOMY IS MOTYYCHHsI HPOPMAITUU O KOJaX CUMBOJIOB YAOOHEE BOCIOJb-
30BaThCs CIIEIHAILHOM Mporpammoii charmap.exe, kotopyro Bl jierko Haliziere B OrepanoHHOM
cucTeme. JTy MPOrpaMMy JIOCTaTOYHO BBI3BaTh U3 riiaBHoro MmeHio WINDOWS: “ITyck/Start” =>
“BeimosnuTh/Run” => “charmap.exe .

16.7. MporpamMmmbl AnA Nony4YeHUs1 CNUCKa KoaoB

He6onpmas nporpammka Ha CU, cnenannas B cpeae QC25, mo3BosisieT moIyYuTh KOIbI
pasubix cuMBosioB B kKonupoBke ASCII. Tekcr ee mpuBeneH Huwke. Ee MOXHO CKONMpOBATh B
NOTEPAD, coxpanuts ¢ pacmupenueMm *.c, nepexoauponatb B JJOC dopMaT U BBIOIHUTH B
QC25.

#include <stdio.h>

main ()

{

int key; // llepeMeHHas A[jas BBOKA KOJOB CHMBOJOB

/* IporpaMMa umTaeT ¥ BEIBOGUT CHMBOJEI IIOKa He Haxara
knaemwa ESC */
while( 1 )
{
// BBOR nepeBoro cmuMBoOJa
key = getch()

if( (key == 0) || (key == OxEO0) )
{
// Ecau ckaH kof (nepesni cumBon = 0) wuam pacumpeHHas kjaaeuarypa (101 xaa-
Byu)
// B BToM cryuae nepmesni cuMBon paBeH 0Oxe(, TO BHBOOMM TaK:
key = getch(),
printf( "ASCII: ckau\tChar: Her\t" ),
printf( "Hecsruunoe: 3%d\tllecrnarn.: %X\n", key, key ),
}
else
{
// IlepBrni CHMMBOJ He SBASE€TCs CKaH KOIOM, a OOGHYHEIM CHMEOJIOM, TO EBIBOOUM
TmaK:

if ( key <=128 )
// MoxHO JnM HaneYaTWUTE CHUMBOJI
printf( "ASCII: Ha\tCumson: %c \t", isgraph( key ) ? key : ' '

else
printf( "ASCII: Ha\tCumeom: %c \t", key ),
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printf( "HOecsruunoe: %d\tllecrnan.: %X\n", key, key );

}

/* IlpoBepka ESC - 27 wnan 0xlb */

if( key == 27)

{
printf( "Bsl xoTuTe BaBepumTs nporpamdy? (Y/n) " );
key = getche()
printf( "\n" );

// Baeepwaem nporpamdy no Y/y wuam Enter
if( (toupper( key ) == 'Y') || (key == 13) )
break;,

}
}

bnok-cxema nanHOW mporpaMMel mpeactaBieHa B pasznene 15.3. Ilpumepsr Gi1ok-cxem
nporpaMM. JIoCTaToO4HO IIENKHYTh MBIIIKOW HA HOMEpE paszelna i epexoa B pa3Jien onuca-
HUSL OJIOK-CXEM.

[Tporpammka st 3anucu B (paiisn kogoB ANSI. JlanHyI0 MporpaMMy MOKHO BBITIOJTHUTH B
cpene BORLANDC u nonyuuts ¢aiin cnipaBku ¢ ANSI komupokoit (ANSI.txt).

#include <stdio.h>
void main ()
{
int key , i ; [/ lepeMeHHas [ia BBOJA KOLOE CHMEOJOB
FILE *fp;
// OrxpsiBaeM @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 gx ", i , i , i),
i+,
fprintf( fp, " $%c %3d ¢x ", i , i , i );
it4;
fprintf( fp, " %c $3d ¢ ", i , i, 1i);
i+4;
fprintf( fp, " %c %3d $X \n", i , i , i );
}
fclose (fp);,
}
Ilpakmuxka.
1. 3amycrute nmon ynpasinerueM VS 2005 mporpamMmy mJisi CYUUTHIBAHUS PACHIMPEHHBIX KO-
JIOB.

2. PacneuaTaiiTe CIMCOK KOJIOB M COXPAHHUTE B OTACIHHBIN TEKCTOBBIN (aii.
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13.

14.
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17. lutepatypa

OcHoBHasi iMTEepaTypa
Cnmcok nmuTepaTyphbl, TOCTYITHbIE KHUTH U HeoOxoaumbie mocobust st JIP OIT pa3zme-
IIeHbI Ha caiiTe WwWw.sergebolshakov.ru na crpannuke “2-it k CYL]”. [Taponb mis goctyna
MO>KHO B3ATh y NMPENOJABATENS UIH CTAPOCTHI TPYIIIIHL.
Kepuuran b., Putun JI. K36 S3bik nporpammupoBanust Cu.\llep. ¢ anri., 3-e u3a., ucnp. -
CII6.: "Hesckwuit [Inamekt", 2001. - 352 c.: .
Kacrok, C.T. Kypc nporpammupoBanus Ha s3bike Cu: koncnekT nekiuit/C.T. Kacrok. —
Yensbunck: U3natensckuii nentp OYpl'Y, 2010. — 175 c.
MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — BxoauTh B cocTaB
muctpubytuBa VS. HykHo 00s13aTeIbHO pa3BepHyTh Ipu ycTaHOBKE VS VS Hiin HaCTpouTh
nocrtyn yepes3 MHTepHeT.)

JlonoJiHUTe/ILHAS JIUTEPATypa
Obuee metoanyeckoe nocobue 1no kypey s Beinonsnenus JIP u 13 (cm. Ha caiire 1-i kype
www.sergebolshakov.ru) — cm. kHOTIKY B KOHIIE Ka10T0 pa3jena caira!!!
Jlpyrue MeTouuecKue MaTepuabl 1o TUCIUILIMHE ¢ caiita WwWw.sergebolshakov.ru.
KoncnexTs! nekuuii mo qucuuruinie “OCHOBBI MPOTPaMMHUPOBAHUS .
IMon6ensckuii B.B. A3pik Cut++: Yuebnoe nocodue. — M.: ®unancel u cratuctuka, 2003.
5. Tonbensckuit B.B. Cranmaptueiit CU++: YuebHoe mocobue. — M.: @UHAHCH U CTaTH-
ctuka, 2008.

. I'. unar “C++ bazossiii kype”: [lep. ¢ anrn.- M., U3natensckuii nom “Bunbsmc”, 2011 r.

—672c

Opugnang A S. apopmaTika 1 KOMIIbIOTEPHBIE TEXHOJIOTUU. OCHOBHBIE TEPMUHBIL: TOJ-
KOBBIH c1oB. : 3-e u3z. Ucnp. u non./ A 5. @pumnang, JI.C. Xaaamuposa, U.A. @pumiana.
—M.:000 «M3marensctBO AcTpenby: OO0 «U3parensctBo ACT». 2003 — 272c.

I'. Munar “C++ PykoBoactBo anst HaunHaromux™ : Ilep. ¢ anrn. - M., U3narensckuil Jom
“Bupamc”, 2005 r. — 672¢

I'. unar “Ilonueiil cnipaBounuk no C++7: [lep. ¢ anri.- M., U3narensckuii qom “Buib-
samc”, 2006 r. — 800c

boepn Crpayctpyn "3k nporpammupoBanus C++"- M., bunom, 2010 r.


http://www.sergebolshakov.ru/
http://www.sergebolshakov.ru/
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MpunoxeHue 1 brnok-cxembl
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[Tpunoxenue 1 DneMeHTH! OJI0K-CXeM
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MpunoxeHue 2 . NMpumepbl nporpammHon peanusauuu KINP/O3
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17.1. 'naBubiii MmoayJas File P3.cpp
File_P3.cpp — TJTABHBI MOJYJIb

// KomnnekcHua nabopaTtoprHast 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>
/l

#include <errno.h>

//using namespace std;

/11

T

// 3amanvie ans pabotbl ¢ danamm (YpoBHb A)
TN

// MpoTtotunbl hyHKLUMIA paboTsl ¢ dainamm

// 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

// 3anaHve ans pabotbl ¢ dainamm (ypoBHb B 1 C)
TN

// MY n.21

void StudSortName(const char * FileName );

// MY n.21

void StudSortNum(const char * FileName );

// MY n.23.1/2

void StudAdd(const char * FileName , Student S , TypeAddDel TAD );
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// 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 StudRemovekFile(const char * FileName);

T
void main(void)
{
system(" chcp 1251 > nul");
TN CA Havano
int pFBin = 0;
T
T
//StudRemovekFile("BDStud.bin"); // TectuposaHue b/
1111111
// MY n.3
11111
Student Stud1 ={ "Nantea" , 1, 1000.0};
1111111
// MY n.4
111111
Student Stud?2;
Stud2.Num = 2;
Stud2.0Oklad = 2000.00;
strcpy(Stud2.Name , "AkceHoBa");
printf ("MyHkT MY 4:\n");

printf( "Stud2: Ums = %-15s Homep = %2d CtuneHaus = %8.2If \n\n",
Stud2.Name , Stud2.Num, Stud2.Oklad );
11111
// MY n.5
1111111
printf ("MyHkT MY 5:\n");
PrintStudent(&Studl) ;
PrintStudent(&Stud?) ;
11T
// MY n.6
11111
// 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;
free( pStud );
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pStud= NULL;
1111
// MY n.7
1111111
Student SMas[] ={{"MNepsbin" , 1, 1000.0%}, {"BTopon" , 2, 2000.0}, {"Tpetun" , 3, 3000.0},
{"YetBepThin" , 4, 4000.0}};
int RazmS = sizeof(SMas)/ sizeof(Student); // BblumcneHne pa3mMepHOCT! MaccvBa
printf ("MyHkT MY 7:\n");
for (inti=0 ;i< RazmS ;i++)
PrintStudent( &SMas[i] ) ;
11111

// MY n.8

1111111

printf ("MyHkT MY 8:\n");
StudPrintMas( SMas , RazmS);

1T
// MY n.9

I
printf ("MyHkT MY 9:\n");
const int Rzm = 6;
Student * pPotok = new Student[Rzm];
// 3anonHexHune
srand( (unsigned)time( NULL ) ); // HacTpoiika aaTuvka ciy4YaliHblX Ymcen
rand(); // nepBoe uncno
for (inti=0 ;i< Rzm;i++)
{
char Buff20];
char Num[10];

strepy(Buf , "Stud N2 - ™);
pPotok[i].Num = (rand()*9)/ RAND_MAX ; // onana3oH 0 - 9
pPotok[i].Oklad = 1000.0 * 10.0 * rand() / RAND_MAX ;// nnana3oH 0 - 10000.0
int n = (rand()*30)/ RAND_MAX ;// ananasoH 0 - 30
strcat(Buf , itoa (n + 1 ,Num, 10));
strcpy( pPotok[i].Name , Buf);
/] PrintStudent( &pPotok[i] );
o
StudPrintMas( pPotok , 6);
1T
// MY n.10 BDStud.bin
11111
1111
// MY n.11 CuHuit
1111
Student ZMas[] ={{"3anucs 1", 0, 1000.0}, {"3anucs 2", 0, 2000.0%}, {"3anuce 3", 0,
3000.03%,
{"3anncb 4", 0, 4000.0}};
int RazmZ = sizeof(ZMas)/ sizeof(Student); // BbluMcneHme pa3smMepHOCT MaccuBa

printf ("MyHkT MY 11(cunHnin):\n");
system ( "attrib -R BDStud.bin "); // CHaTne aTpmbyTa 3alUumThl 3anncK, HY>KHO NOC/e NepBoro
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<RazmZ ;i++)
{
ZMas[i].Num =i+ 1;
_write (pFBin , &ZMasl[i] , sizeof(Student));
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5
_close( pFBin );
e
StudPrintMas( ZMas , RazmZ2);

system("attrib -R BDStud.bin ");
1111111
// MY n.11 Pac
Student MASStud[100];
Student SRBuf;
printf ("MyHkT MY 11(MNeyaTtb darna):\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 = i;
b
_close( pFBin );
¥
printf ("MyHkT MY 11(MeyaTb Bcero maccuea):\n");
StudPrintMas( MASStud , RazmZ + 1);

/11T
// MY n.11 3eneHsbii

1111111
printf ("MyHkT MY 11:\n");
system ( "attrib -R BDStud.bin "); // CHaTne atpubyTa 3awmTbl 3anMcK, HY>KHO MOC/e NepBoro
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<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);

1/
_write (pFBin , &StudFile , sizeof(Student));
PrintStudent( &StudFile );
ot
/l

_close( pFBin );
system("attrib -R BDStud.bin ");

o
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// CneumanbHble hyHKLNUN:

// - u3 caiina B MaccuB ( MMs dalina , ykasaTesnb Ha MacCUB CTPYKTYPHBIX NepPEMEHHbIX)

T T

1111

// MY n.12

1111

Student * pStMas;

int StudCount;

/l

printf ("MyHKT MY 12:\n");

//printf ("PaboTa ¢ dyHkunsMu:\n");

StudFileToMas( "BDStud.bin" , &pStMas , &StudCount );

StudPrintMas( pStMas , StudCount);

// - 3 MaccuBa B danin ( uMs daiina , ykasaTenb Ha MacCuB CTPYKTYPHbIX NEPEMEHHbIX)

strcpy( (char *)((pStMas + 1)->Name) , "Hosas");

T T

11111

// MY n.13

11T

Student NZMas[] ={{"3anucs 1", 1, 1000.0}, {"3anuce 2", 2, 5000.0%}, {"3anuce 3", 3,
3000.03%,

{"3anucb 4" , 4, 4000.0}};

RazmZ = sizeof(NZMas)/ sizeof(Student); // BeluncneHne pa3amepHoOCTM MaccvBa

// i3aMmeHeHue BTOpON (MHAEKC = 1) 3anucn

NZMas[1].Num =5;

strcpy( NZMas[1].Name , "U3meHeHue 2-i1");

printf ("MyHkT MY 13:\n");

StudMasToFile( "BDStud.bin" , NZMas , RazmZ );

printf ("Mocne peagakTMpoBaHUS MaccBa M 3anoMUHaHUs B darine\n");

StudPrintMas( NZMas , StudCount);

1111111

// MY n.14

11111

printf ("MyHkT MY 14:\n");

printf ("Mocne peaakTMpoBaHUS MaccyBa W 3aMOMUHAHUS - pacriedyaTka u3 daina
dbyHkumnen:\n");

// Pacnevatka ¢aina sanuceit

StudPrintFile( "BDStud.bin" );

// Yvcno 3anuceli B b

11111

// MY n.15

11T

printf ("MyHkT MY 15:\n");

T

printf( "Yncno 3anuceit B B = %d \n",StudFileCount( "BDStud.bin" , &StudCount ));

// 3anonHeHue daina Ha OCHOBE MaccuBa

1T

// MY n.13 (BTOpOV BapvaHT Ha OCHOBE MHULIMANN3MPOBAHHOIO Macc1Ba)

1111111

printf ("MyHkT MY 13:\n");

Student StudMas[] ={{"MBaHoB" , 3, 7000.0%}, {"MeTpoB" , 2, 2000.0}, {"Cvgopos", 1,
3000.0%}, {"NeuknH" , 4, 4000.0%}};

StudMasToFile( "BDStud.bin" , StudMas , StudCount );

// Pacneuatka ¢aiina 3anucei

StudPrintFile( "BDStud.bin" );

/l

11111

// MY n.16

1T
printf ("MyHkT MY 16:\n");
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StudClearFile("BDStud.bin");
StudPrintFile( "BDStud.bin" );

1111
// MY n.17
1111
/1l
printf ("MyHKT MY 17:\n");
// StudRemoveFile("BDStud.bin"); // BpeMeHHO 3a KOMMEHTUPOBAHO
ClearReadonlyFile("BDStud.bin");
StudClearFile("BDStud.bin™);
StudPrintFile( "BDStud.bin" );
/!
printf ("MyHkT MY 17 cHoBa go6aBuM 3anuncm n3 Maccmea:\n");
StudMasToFile( "BDStud.bin" , pStMas , StudCount );
StudPrintFile( "BDStud.bin" );
11111
// MY n.18
1111111
printf ("MyHkT MY 18 (Sawp - £o):\n");
Student StudA ={ "lantesa" , 1, 1000.0};
Student StudB ={ "MBaHoBa" , 2, 2000.0};
PrintStudent(&StudA) ;
PrintStudent(&StudB) ;
printf ("MyHkT MY 18 (Sawp - nocne):\n");
SwapStudent( &StudA , &StudB); // O6MeH AByx OTAENbHbLI3 3anucel
PrintStudent(&StudA) ;
PrintStudent(&StudB) ;
// B MmaccuBe
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 31eMeHTOB Maccuea
StudPrintMas( pStMas , StudCount);
// CopTupoBka Maccmsa no OAHOMY MO0 3anmcu
11T
// MY n.19
1111111
printf ("MyHkT MY 19 (SORT - pStMas - go):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBKa no oknagy
for(int k =0 ; k< StudCount-1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( (pStMas + i)->Oklad > (pStMas + i + 1)->Oklad ) // Bo3pacraHue
SwapStudent( pStMas + i, pStMas +i + 1);
printf ("MyHkT MY 19 (SORT - pStMas - nocne Oklad):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBKa Mo UMEHMU
for(int k =0 ; k< StudCount -1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( strcemp((pStMas + i)->Name , (pStMas + i + 1)->Name ) > 0) //
BospacraHue
SwapStudent( pStMas + i, pStMas +i + 1);
printf ("MyHkT MY 19 (SORT - pStMas - nocne Name):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBKa 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);
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printf ("MNMyHkT MY 19 (SORT - pStMas - nocne Num):\n");
StudPrintMas( pStMas , StudCount);

11111

// MY n.20

1111111

printf ("MyHkT MY 20 (SORT - dyHKUMS - £o):\n");
StudPrintMas( pStMas , StudCount);

StudSortMasNum( pStMas , StudCount );

printf ("MyHkT MY 20 (SORT - dpyHKums - nocne):\n");
StudPrintMas( pStMas , StudCount);

I
I
// MY n.21

1111
// Coptunposka daina (') no ogHOMy Moo 3anucu

T
printf ("MyHkT MY 21 (SORT - ¢ pa3HbiMn DyHKLUMsAMK):\n");

printf ("COPTUPOBKA: Pa6oTta ¢ dyHkumamm Name:\n");

StudSortName("BDStud.bin" );

StudPrintFile( "BDStud.bin" );

T T

printf ("COPTUPOBKA: Pabota ¢ dyHkumsamMm Num (ybbiBaHne):\n");

StudSortNum("BDStud.bin™);

StudPrintFile( "BDStud.bin" );

T

printf ("COPTUPOBKA: PaboTa ¢ dyHkumamm Oklad(Bo3pactaHue ):\n");

StudSortOklad("BDStud.bin" );

StudPrintFile( "BDStud.bin" );

;;;;;;;;/////////////////////////////////////////////

// MY n.22 uyteHue oaHoM 3anucu 3-11 (0 - 4)

/11T

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
no3numio

int nByte = _read( pFBin , &SFind , sizeof(Student));

&

printf ("MyHkT MY 22:\n");

printf ("YteHne n3 nporpammel (Homep = 3):\n");

PrintStudent( &SFind );

// 3akpbiTne darina

_close( pFBin );

//

1111111

// MY n.22.1 yTeHne 13 pyHKUMK

11T

////] - NpounTaTb 3anucb NO HOMepy

printf ("YteHne n3 dyHkummn (Homep = 1):\n");

// Student SFind ;

FindStudNum( "BDStud.bin" , &SFind , 1);

PrintStudent( &SFind );

/11T

// MY n.22.2 NHTErpupoBaHHbIE pacyeTbl B NPOrpamMMe

1111111

double SumStip = 0;

Student SIntg;
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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 nBy{te = _read( pFBin , &SIntg , sizeof(Student));
SumStip = SumStip + SIntg.Oklad;
_close( p}>FBin );
z)’rintf( "®oHp 3apnnathl B umkne = %8.2If \n" , SumStip );

1
// MY n.22

11111

double SumOklad;

printf ( "®oHa 3apnnatbl U3 GyHKUMKM = %8.2If \n" , StudSumm( "BDStud.bin" , &SumOklad));
T T

T

// Ouunctka caiina v ero yganeHue
ClearReadonlyFile("BDStud.bin");

// StudClearFile("BDStud.bin");

// StudRemoveFile("BDStud.bin");

////] YPOBEHb C
T

// MY n.23

T

/11T

// MY n.23.1

11T

// Do6aBuTb 3anmck ( Hayano )

printf ("JobaeneHune (Havano):\n");

Student SFirst = {"MNepBLin" , 22, 3400.00};
StudAdd("BDStud.bin", SFirst, First );
StudPrintFile( "BDStud.bin" );

11T

// MY n.23.2

1111111

// - Do6aBuTb 3anmch ( KOHeL,)

printf ("Jo6aBneHue (koHew):\n");

Student SLast = {"Mocnegxnin" , 22 , 3400.00};
StudAdd("BDStud.bin", SLast);
StudPrintFile( "BDStud.bin" );
T
/1T

// MY n.23.3

1111111

// Oob6aBuTb 3anucb (HoMep)
T
printf ("Jo6aBneHne (Homep):\n");

Student SNumb = {"o Homepy - 2", 33, 5500.00};
StudAddNum("BDStud.bin", SNumb, 3);
StudPrintFile( "BDStud.bin" );

/1] - YoanuTb 3anucb no HoMepy (? Apyrue pexunMbl)
T
11T

// MY n.23.4

//1/////printf ("Ynanenune (Hauano):\n");
StudDel("BDStud.bin", First);
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StudPrintFile( "BDStud.bin" );
T T
11111

// MY n.23.5

1111111

printf ("Yaanenue (koHeu):\n");
StudDel("BDStud.bin", Last);
//StudDel("BDStud.bin" );

StudPrintFile( "BDStud.bin" );
T
11111

// MY n.23.6

11111

printf ("YoaneHue (Homep):\n");
StudDelNum("BDStud.bin", 4);
StudPrintFile( "BDStud.bin" );
T
11T

// MY n.23.7

111111

////] - MpounTaTb 3anucb No HOMepy

printf ("YTenne (Homep):\n");

Student * pFind = new Student;
FindStudNum( "BDStud.bin" , pFind , 2);
PrintStudent( pFind );
T
// - I3aMeHuTb 3anuncb no Homepy

11111

// MY n.23.8

1111111

printf ("M3meHeHne 3anmcn (Homep):\n");
Student SChang ={"3ameHa" , 11, 111.00};
ChangeStudNum( "BDStud.bin" , SChang , 2);
StudPrintFile( "BDStud.bin" );
T
// - HainTu 3anucb no npvsHaky paBepcTBa nonst (MMeHn - nepsyto B dhaiine) no nobomy nosnto
1111111

// MY n.23.9

11111

int n;

printf ("Mownck no umenu:\n");

if ( ( n =FindStudName( "BDStud.bin" , pFind , "3ameHna" )) != -1)
{ printf ("HaiigeHa no Homepy = %d \n", n);
printf ("HaliaeHa 3anuck: ");

PrintStudent( pFind );

by

else

printf ("He HageHa 3anuce! );
T
1111111

// MY n.23.10

11111

// Swap 3aMeHa 3anvcei B daiine B

printf ("3ameHa SWAP B daiine no Homepy: 1<->3\n");
SwapStudFile( "BDStud.bin" , 1 ,3);
StudPrintFile( "BDStud.bin" );
T
delete [] pStMas;

T
system("PAUSE");
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T g
¥
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17.2. 3arosoBounslii (aiin npoexkra File_P3.h

File_P3.h—3aroaosounsiii MOAYJIb
/1

#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
11111
// MY n.2
1111
struct Student {
public:
char Name[20];
int Num;
double Oklad;
¥
// KOHCTaHTbI Ans ynpaeneHus dyHKUMSMN
enum TypeAddDel{ First = 1, Last = 2, Default = Last};
// MpoToTunbl
11T
T
// MY n.5
// PacneyaTtka oTAenbHON CTPYKTYPHON NEpPEMEHHON CTyaeHTa
11111
void PrintStudent(Student * pS)
{
printf( "3anucb: Uma = %-15s Homep = %2d CruneHgus = %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 hyHKLUMS
Y
¥

T

// Bblbopka u3 chaiina B AMHAMUYECKUIA MacCuB

// MY n.12

TN

void StudFileToMas( const char * FileName , Student ** pMas , int * pRazm)
{

long posF;

int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
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if ( pFBin == -1 ) { *pRazm = NULL; return;};

posF = _lseek( pFBin, 0, SEEK_END ); // YcTaHOBWTb HOBYIO TEKYLLYO MO3MLMIO
*pRazm = posF / sizeof(Student);

//*pMas = new Student[ *pRazm];

*pMas = (Student *) calloc( *pRazm , sizeof(Student) );

posF = _lIseek( pFBin, 0, SEEK_SET ); // Ha Hauano
// Bydep ansa yteHuns
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 );
&

I/
M

//Mepe3anncb Maccuea CTpyKTyp B dhain (Pain oumwaetcs!)
// MY n.13
T

void StudMasToFile( const char * FileName , Student * pMas , int Razm)

{
char Comand[40];
// CHsiTne 3awmThl ¢ dhaiina - oTktodeHne 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;
// uMKn 3anucu
for( inti=0;i<Razm ;i++)

{
_write (pFBin , pMas + i, sizeof(Student));
¥
_close( pFBin );
/l
¥

[T
// Meyvatb daitna 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( "3anucen B daiine HeT! \n") ; return;};

posF = _lseek( pFBin, 0, SEEK_SET ); // Ha Hayano
// Bydep ansa uteHuns
Student SBuf;

for (inti=0; i< Razm; i++)
{

int nByte = _read( pFBin , &SBuf , sizeof(Student));



148
2023 rox 2 xypc 3-it cemectp Bonbmiakos C.A. OIl TYUMI] (YLI5-31B,Y115-32b)

if ( nByte == NULL) break;
// BbIBOA 3anucu
printf( "%d - ", i + 1);
PrintStudent(&SBuf);
¥
// 3akpbiTne daina
_close( pFBin );
¥

+
I

// MonyunTb yncno 3anucein 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 ); // YcTaHOBWTb HOBYIO TEKYLLYO MO3MLMIO
*pRazm = posF / sizeof(Student);
_close( pFBin );
return *pRazm;
¥
T
// OuncTka aina cTyaeHToB
// MY n.16
T

void StudClearFile(const char * FileName)

{
char Comand[40];
// BpeMeHHoe CHSITUE 3alumThl C dhaiina - oTktodeHne 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 );

¥
TN
// Cépoc dnara daina

// MY n.17
T

void ClearReadonlyFile(const char * FileName)

{
char Comand[40];
// CHsiTue 3awmThl ¢ dhaiina - oTktodeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );

o

T T

// MY n.18

T

// 0bMeH Ha OCHOBE aApEeCOB CTPYKTYPHbIX NEPEMEHHBIX (BO3MOXET TONbKO 6e3 AnHamuku!l)
void SwapStudent ( Student * pA , Student * pB )
{

Student Temp;

/* MOXHO M Tak

Temp = *pA;

*pA = *pB;
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*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);

o
I T

// CopTupoBKa MaccuBa no oknaay no yobiBaHUIO
// MY n.21
T
void StudSortOklad(const char * FileName )
{
// YTeHune n3 daina B MaccuB
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
// CopTrpoBKka MaccuBa no oknaay no ybbiBaHWUIO
for (inti=0; i< Razm-1;i++)
for (intk=0; k< Razm-1; k++)

if ( ((Student *)(pStudMas + k))->Oklad > ((Student *)(pStudMas + k +1))->Oklad ) //
Y6biBaHMe Kypc
{ SwapStudent ( pStudMas + k , pStudMas + k+1); };

/l
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
T

// CopTpoBka No uMeHu (AononHUTENbHbIE NpuMepsbl) MY n.21
T

void StudSortName(const char * FileName )

{

// YteHune u3 dalina B MaccuB

Student * pStudMas;

int Razm;

StudFileToMas( FileName , &pStudMas , &Razm );
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/l

TN

for (inti=0; i< Razm-1;i++)
for (intk=0; k< Razm-1; k++)
// CopTupoBKa No UMeHU
if ( stremp(((Student *)(pStudMas + k))->Name , ((Student *)(pStudMas + k +1))-
>Name) > 0 ) // Y6biBaHue ums
{ SwapStudent ( pStudMas + k , pStudMas + k+1); };

/l
StudMasToFile( FileName , pStudMas , Razm );

by
M

// CopTupoBka no HoMepy (A0NOHMTENbHbIE NpUMepbl) MY n.21
T

void StudSortNum(const char * FileName )

{

// YteHune u3 dalina B MaccuB

Student * pStudMas;

int Razm;

StudFileToMas( FileName , &pStudMas , &Razm );

StudSortMasNum( pStudMas , Razm ); // Vicnonb3oBaHne copTmpoBku B Maccuee!!!
StudMasToFile( FileName , pStudMas , Razm );

o

T T
T
T

// Ynanenue u3 daiina Hayano unu KoHew 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 TEKYLLY MNO3ULMIO
_write (pFBin , &S, sizeof(Student));

// 3akpbiTne daina

_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) );

/l
StudMasToFile( FileName , pTemp , Razm + 1);
delete [] pTemp;
delete [] pStudMas;
return;};
return;
¥
T T
// LobaBneHus no Homepy B daiin
// MY n.23.3
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TN
void StudAddNum(const char * FileName , Student S, int Numb )

{

Student * pStudMas;

int Razm;

if ( Numb < 0) return;

// ®opMmnpoBaHue MaccmBa

StudFileToMas( FileName , &pStudMas , &Razm );
if (Numb >= Razm)

{

StudAdd(FileName, S, Last);

delete [] pStudMas;

return;

&

/!

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) );
¥
¥

// 3anomMuHaHue B taiisl HOBOro

StudMasToFile( FileName , pTemp , Razm + 1);
delete [] pTemp;

delete [] pStudMas;

e
T T

// YaaneHve nepBoro unv nocneaHero u3 dainna
// 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;

¥

if ( TAD == First )

{

StudFileToMas( FileName , &pStudMas , &Razm );
StudMasToFile( FileName , pStudMas + 1, Razm-1);
delete [] pStudMas;

¥
T
// YoaneHue no HoMepy 13 daina

// MY n.23.6
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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;

¥

// YoaneHue u3 cepeauHsl

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

// TMouck 1 BbIGopka OAHON 3anncK No HoMepy

// MY n.23.7

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;
¥
T
// MY n.23.8
T
void ChangeStudNum( const char * FileName , Student pS, int Numb){
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
if (Numb < 0 || Numb >= Razm )

delete [] pStudMas;
return;
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b
else
memcpy( pStudMas + Numb , &pS, sizeof(Student) );
StudMasToFile( FileName , pStudMas , Razm );
delete [] pStudMas;
o
T
// TIoucK Mo MMeHW coaep>KMMOro 3anucel B daine B daiine (nepsas 3anmch)
// 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 (1 ==Razm)
{
// He HanpeHo
pS->Name[0] = "\0';
pS->Num = NULL;
pS->0klad = NULL;
delete [] pStudMas;
return -1 ;
b
// HaipeHo
else
memcpy( pS, pStudMas + i, sizeof(Student) );

delete [] pStudMas;
return i;

&

T

// 3amMeHa no HoMepaM 3anuceli B caiine
T

// MY n.23.10

T

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 );};

//

delete [] pStudMas;

¥

T

T

// MY n.17/23.11

T

void StudRemoveFile(const char * FileName)

{
char Comand[40];
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// CHATMe 3almThl € dhaina - oTkoYeHne Readonly
strcpy (Comand , "attrib -R ");

strcat (Comand , FileName);

system( Comand );

strcpy (Comand , "attrib -A ");

strcat (Comand , FileName);

system( Comand );

// YnoaneHuve cdalina Bce AUCKpUnTopbl daina AoKHbI 6bITb 3aKpbIThl
strcpy (Comand , "del ");

strcat (Comand , FileName);

system( Comand );

h

17.3. Pe3yabTaThl padoThl NpuMepa (TEKCT)

NyaxT MY 4:

Stud2: Mmst = AxceHoBa Homep = 2 Crunenagmst = 2000.00

MNyrxT MY 5:

Banuce: Mmst = JlanTeBa HomMep = 1 Coruneramst = 1000.00
Banuce: VMMss = AKCeHOBAa HomMep = 2 Crunengmus = 2000.00
NyuxT MY 6:

Bammuce: MMsas = BoJlblWakoB HomMep = 3 Cruneramszs = 3000.00
NyaxT MY 7:

Bammnce: MMa = lepBit HomMep = 1 Crunenamsz = 1000.00
Bammce: MMa = Bropon HomMep = 2 Crunenamsz = 2000.00
Banuce: MmMa = TpeTwuit HomMep = 3 Crunengmus = 3000.00
Bammce: MMa = UYeTBepTHM Homep = 4 Crunemamst = 4000.00
IIynkT MYy 8:

Bamnce: MMa = lepBit HomMep = 1 Crunenamsz = 1000.00
Sammce: MMsa = Bropon Homep = 2 Crunengmst = 2000.00
Sammce: MMa = TperTwun Homep = 3 Crunenamst = 3000.00
Samuce: MMa = UYeTBepTHM Homep = 4 Crunenamst = 4000.00
MIynkT MYy 9:

Bammce: MM = Stud N - 12 HomMep = 3 Crunenpgmsa = 3348.19
Bamuce: MMss = Stud N - 16 HomMep = 7 Crunengus = 8209.78
Bamuce: MM = Stud N - 20 HomMep = 3 Crunengmuss = 7145.30
Banmce: MMst = Stud N - 3 HomMep = 1 CrTunergmust = 720.85
Bammce: MMa = Stud B - 22 Homep = 3 Crunenamst = 1234.78
Banmuce: Mmst = Stud B - 15 HomMep = 7 Counengamust = 9540.09
NysxkT MY 11 (cuunni) :

Banuce: MmMsi = Bammce 1 HomMep = 1 Cruneramszs = 1000.00
Banmce: MmMst = Bammuce 2 HomMep = 2 Cruneramss = 2000.00
Banmuce: MMs1 = Bammce 3 HomMep = 3 Cruneramss = 3000.00
Bamuce: MMsa = Bamnmce 4 HomMep = 4 Crunenpgmuss = 4000.00
MyuxT MYy 11 (leuaTs odainna) :

Bamuce: Msa = Banuces 1 HomMep = 1 Coruneramszs = 1000.00
Banuce: MMst = Bammuce 2 HomMep = 2 Cruneramszs = 2000.00
Banmuce: Mmsi = Bammce 3 HomMep = 3 Cruneramst = 3000.00
Bamnce: MMz = Banmce 4 HomMep = 4 Crunengmus = 4000.00
NyaxT MY 11 ([leuaTk BCEI'O MAacCCHBA) :

Banmuce: MmMst = Bammce 1 HomMep = 1 Cruneramss = 1000.00
Banmuce: Mmst = Bammuce 2 HomMep = 2 Cruneramst = 2000.00
Banmuce: MmMsi = Bammce 3 HomMep = 3 Crunergmst = 3000.00
Banmuce: Mmst = Banmuce 4 HomMep = 4 Crunergmst = 4000.00
NyuxT My 11:

Sammce: MMa = Bammce N - 1 Homep = 0 Crunemamst = 3376.87
Bammce: MMa = Banmce N - 2 Homep = 6 Crunemamst = 7522.20
Banmuce: MMsi = Bammce N - 3 HomMep = 2 Corunergmst = 9526.05
Bamuce: MMss = Bammce N - 4 HomMep = 2 Crunengus = 7055.57
NyuxT My 12:

Sammce: MMa = Bammce N - 1 Homep = 0 Crunenmamst = 3376.87
Bammce: MMa = Bammce N - 2 Homep = 6 Crunemamst = 7522.20
Banmuce: MMst = Bammce N - 3 HomMep = 2 Corunergmst = 9526.05
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MynkT My 13:

Bammce N - 4
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Homep = 2

Crunennusi

llocne pefaKTHMPOBaHMS MacCMBA M BaNoOMMHaHMsSI B (danne

Banmuce: NmMs
Banmuce: NmMs
Bannuce: MMs
Bamuce: Mms

NyaxT My 14:

Ilocne pefakTMpPOBaHMSI MAaCCMUBA M BalOMMHAHUSI - pacrneudaTrka us dpamina pyHkumen:

1 - Bamucse:
2 - Bammuce:
3 - Bammce:
4 - Banuco:
NyuxT My 15:

Uucio Banmucem B

MyuxkT My 13:
1 - Bamucse:
2 - Banucse:
3 - Banucs:
4 - Banucs:
IIynkT MYy 16:

Banmucen B danne

NyrxT MYy 17:

Banmucen B danne

MyuxkT My 17
1 - Bamucse:
2 - Bammuce:
3 - Banucs:
4 - Bamnmuce:

MyuxT My 18
Bannce: MMms
Banuce: UmMs
NyuxT MYy 18
Banmuce: NmMs
Banuce: UmMs
IIyukT My 18
Banmuce: UmMs
Bamuce: MmMms
Bannce: MMms
Banuce: MMms
MyukT MYy 18
Banmuce: HNmMs
Banmuce: UmMs
Banuce: UmMs
Bannuce: MMs
MIynkT My 19
Bamuce: MmMms
Banmuce: HNmMs
Banmuce: NmMs
Banuce: UmMs
MIynkT My 19
Banmuce: UmMs
Bannuce: MMs
Bannuce: MMms
Bannuce: MMms
MyukT MYy 19
Banmuce: HNmMs
Banmuce: UmMs
Banmuce: UmMs
Banuce: UmMs
MIysxkT My 19
Bamuce: MmMs
Banmuce: HUmMs
Bannce: MMms

Bammce 1
VsMeHeHMe 2-1
Banmuce 3
Bamnmuce 4

HomMep = 1
Homep = 5
Homep = 3
Homep = 4

Crunengusi
Crunengusi
Crunennonust
CruneHngnusi

VMst = Bammce 1 HomMep = 1 CrTuneraus
VMs1 = ViBMeHeHMe 2-1 HomMep = 5 Cruneraus
VmMst = Banmce 3 HomMep = 3 CrTuneraus
VMst = Banmce 4 HomMep = 4 Cruneraus
BO = 4
Ms1 = VIBAHOB HomMep = 3 CTuneramus
VMsa = IleTposB HomMep = 2 CTuneHaus
Nmss = Cupopos HomMep = 1 Crunenaus
MMsi = [leuxkmuH HomMep = 4 Crunenaus
uHer!
uer!
CHOBa pOo6aBmMM BamnmMcu M3 MacCuBa:
VMst = Bammeces N - 1 HomMep = 0 Cruneraus
Msi = Homasz HomMep = 6 CTunenamus
MMss = Banmuce N 3 HomMep = 2 Cruneraus
VMs1 = Bamnmce N 4 HomMep = 2 Cruneraus
(Sawp - mo):
= JlanTerBa HomMep = 1 Crunerauss =
= JBaHOBa HomMep = 2 CTuneHmgust =
(Sawp - mocmne) :
= JBaHOBa HoMep = 2 CTuneHmgust =
= JlanTeBa HomMep = 1 CrTunerguss =
(Sawp - pStMas Bo) :
= Banuce N - 1 HomMep = 0 CTunergmst =
= Homast HomMep = 6 CTuneHaust =
= Banuce N - 3 HomMep = 2 CTuneraus =
= Banuce N - 4 HomMep = 2 CTunerauss =
(Sawp - pStMas nocne) :
= Banmce N - 3 HomMep = 2 CTuneHmgus =
= Horast HoMep = 6 CTuneHmguss =
= Banucep N - 1 HomMep = 0 CTunenmgmust =
= Banuce N - 4 HomMep = 2 Crunerauss =
(SORT - pStMas bo) :
= Banuce N - 3 HomMep = 2 CTuneHamst =
= Homas HomMep = 6 CTuneHmuss =
= Banucep N - 1 HomMep = 0 CTunenmguss =
= Banuce N - 4 HomMep = 2 CTunerEauss =
(SORT - pStMas nocne Oklad) :
= Banuce N - 1 HomMep = 0 CTunergmst =
= Banuce N - 4 HomMep = 2 CTunerauss =
= Homas HomMep = 6 CTunenauss =
= Banuce N - 3 HomMep = 2 CTunerauss =
(SORT - pStMas nnocne Name) :
= Bammcep N - 1 HomMep = 0 CTunengmus =
= Banuce N - 3 HomMep = 2 CTuneHaust =
= Banuce N - 4 HoMep = 2 CTuneHaust =
= Homas HomMep = 6 CTunenaust =
(SORT - pStMas nocyie Num) :
= Banucep N - 1 HomMep = 0 CTuneragmst =
= Bammce N - 3 HomMep = 2 CTuneHagust =
= Banuce N - 4 HomMep = 2 CTuneraus =

7055

1000
5000
3000
4000

1000.
2000.

2000.
1000.

3376.

7522

9526.
7055.

9526.

7522

3376.
7055.

9526.

7522

3376.
7055.

3376.
7055.

7522

9526.

3376.
9526.
7055.

7522

3376.
9526.
7055.

.57

.00
.00
.00
.00

1000.
5000.
3000.
4000.

7000.
2000.
3000.
4000.

3376.
7522
9526.
7055.

00
00

00
00

87
.20
05
57

05
.20
87
57

05
.20
87
57

87
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.20
05

87
05
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.20
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57

00
00
00
00

00
00
00
00

87

.20

05
57
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Bannce: MMms
MyukT MYy 20
Banuce: NmMs
Banmuce: NmMs
Banmuce: NmMs
Bannuce: MMs
IIynkT My 20
Bamuce: MmMs
Banuce: UmMs
Bannce: MMms
Banuce: UmMs
MIyukT My 21
COPTHUPOBKA :

1 - Bamnmucse:
2 - Banwucse:
3 - Bammuce:
4 - Bamnmuce:
COPTHUPOBKA :
1 - Bammucse:
2 - Bamnucse:
3 - Bammce:
4 - Banuco:
COPTHUPOBKA :
1l - Banmucse:
2 - Banwucse:
3 - Bammuce:
4 - Banuco:
NyuxkT My 22

YreHMe m3 mporpamMMsl (HOMep

Banuce: HUmMs

Yrenme ms3 QyHKUMM (HOMep =

Banuce: UmMs

MyaxT MY 22.2 (MHTerpalbHEe
$OHO BapnnaTi B ILUKIE
$doHp BapnnaTe U3 OyHKUMM

Jo6aBneHne
1 - Bammucse:
Banmuce:
Banucse:
Banucse:
Banucse:
obaBiieHMne

- Banucs:
Banmuce:
Banucse:
Banmucse:
Banmuce:

- Banucs:
obaBiieHue

- Bamucse:
Banmucse:
Banmucse:
Banucse:
Banucse:
Banmucse:
Banucse:
Banmuce:
Banmuce:
Banmuce:
Banmucse:
Banmuce:
- Banucs:

OB WNRERJdOOUU_WNRERFHOOMWDNREHOMWNDN

Yoanenme (KoOHer) :

1 - Banmucse:
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= Homas HomMep = 6 CrTunenauss =
(SORT - odyHKIMST — HOO) :
= Bammce N - 1 HomMep = 0 CTuneragmst =
= Banuce N - 3 HomMep = 2 CTuneHguss =
= Banuce N - 4 HomMep = 2 CTuneHaust =
= Homas HomMep = 6 CrTunenauss =
(SORT - obyHKUMs - @ocie) :
= Banucep N - 1 HomMep = 0 CTunerEagmst =
= Bammce N - 3 HomMep = 2 CTuneHaust =
= Banuce N - 4 HomMep = 2 CTuneraus =
= Homas HomMep = 6 CTuneraguss =
(SORT - c paBHEMM QYHKIMAMMK)
PaBora c byHkumsMm Name:
MMss = Bammce N - 1 HomMep = 0 Cruneramus
VMs1 = Bammce N - 3 HomMep = 2 Cruneraus
VMs1 = Bammce N - 4 HomMep = 2 Cruneraus
MMs1 = Homasz HomMep = 6 CrTuneraus
Pabora c dyHKumMsiMM Num (yOGmBaHMe) :
MMss = Bammce N - 1 HomMep = 0 Cruneraus
MMss = Bammce N - 3 HomMep = 2 Crunergus
VMst = Bammce N - 4 HomMep = 2 CrTuneraus
Mss = Homasz HomMep = 6 CTuneramus
PaBora c byuxummumsamm Oklad (BospacTaume ) :
MMst = Bammece N - 1 HomMep = 0 CTunesgmus
VMs1 = Bammce N - 4 HomMep = 2 Cruneraus
MMs1 = Homasz HomMep = 6 CrTuneraus
VMst = Bammces N - 3 HomMep = 2 CrTuneraus

= 3):
= Homas HomMep = 6 CTunenams =

1):
= Bammce N - 4 HomMep = 2 CTuneHaust =

pacueTs) :

= 27480.70
= 27480.70

(Havao) :
VmMs1 = [lepBet Homep = 22 CTuneHans
MMsti = Bammce N - 1 HomMep = 0 CTunergmus
VMs1 = Bammce N - 4 HomMep = 2 Cruneraus
MMs1 = Homasz HomMep = 6 CrTunenaus
VMst = Bammce N - 3 HomMep = 2 CTuneraus
(xoHer) :
VMss = IlepBm Homep = 22 Crunenaus
MMss = Bammce N - 1 HomMep = 0 Crunergus
VMs1 = Bammce N - 4 HomMep = 2 Cruneraus
Mss = Homasz HomMep = 6 CTuneHamus
VMst = Bammeces N - 3 HomMep = 2 CTuneHaus
VMsa = Ilocnemuumn Homep = 22 Crunenaus
(HOMep) :
VmMs1 = [lepBr Homep = 22 CruneHaus
VMst = Bammecs N - 1 HomMep = 0 CrTuneramus
VMst = Bammce N - 4 HomMep = 2 CTuneEaus
NMst = Homasz HomMep = 6 CrTunenamus
VM = [lo HoMepy - 2 Homep = 33 Crunesgus
VMs1 = Bammce N - 3 HomMep = 2 Cruneraus
VMst = Ilocnepmumit HomMep = 22 CTuneramus
MMmst = Bammee N - 1 Homep = 0 Cruneraus
MMss = Bammce N - 4 HomMep = 2 Cruneraus
Msi = Homast HomMep = 6 Crunengus
MMs1 = Ilo HoMepy - 2 Homep = 33 CrTunexgus
VMst = Bammeces N - 3 HomMep = 2 CTuneHaus
VMst = Ilocnepmumit HomMep = 22 CTuneHaus
VMs1 = Bammeces N - 1 HomMep = 0 Cruneraus

7522
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9526.
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2 - Bammck: MMz = Bamnmce B - 4 Homep = 2 Crunemamst = 7055.57

3 - Bammuce: MmMs = HoBas Homep = 6 Crunemamst = 7522.20

4 - Bamuck: MMsa = Ilo HoMepy - 2 Homep = 33 Crunengmsa = 5500.00

5 - Bamuce: MMss = Bammce N - 3 HomMep = 2 Crunengusa = 9526.05

Ynaneune (HOMep) :

1l - Bammuce: MMsa = Banuce N - 1 HomMep = 0 Coruneramss = 3376.87

2 - Bammce: MMs = Bammuce N - 4 Homep = 2 Crunenamst = 7055.57

3 - Bammuce: MMsa = HoBas HomMep = 6 Crunenamst = 7522.20

4 - Bamuck: MMsa = Ilo HoMepy - 2 HomMep = 33 Crunengmsa = 5500.00

Urenme (HOMEp) :

Bammce: Mmsa = HoBas Homep = 6 Crunemamst = 7522.20

VisMeHeHMe Bammcu (HoOMep) :

1 - Bammuce: MmMs = Bammce N - 1 Homep = 0 Crunemamst = 3376.87

2 - Bamucek: MMst = Banmce N - 4 HomMep = 2 Coruneragmss = 7055.57

3 - Bammce: MmMs = 3amenHa Homep = 11 Crunengmust = 111.00

4 - Bamuce: Mma = [lo moMepy - 2 Homep = 33 Crunenguss = 5500.00

[lock 1o mMMeHM:

HarpgeHa no HoMepy = 2

HampmeHa Banmuchk: 3Bamnmcek: MMsa = Bamena HomMep = 11 Crunergus =
111.00

BamMena SWAP B damne nmo HoMmepy: 1<->3

1 - Bammuce: MMs = Bammce N - 1 Homep = 0 Crunemamst = 3376.87

2 - Bammce: MMsa = I[lo HoMepy - 2 Homep = 33 Crunengmuss = 5500.00

3 - Banuce: MMs = Bamena HomMep = 11 CTunenmgmus = 111.00

4 - Bammce: Mmsa = Banmce N - 4 Homep = 2 Crunenamst = 7055.57

sz IIPOOOJIXEHMUsI HaXMUTE mo6y10 KIIaBuity
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17.4. Il1a6a0ou oTuera mo JIP10

CwMmortpute Ha caifte Qaiinbl mabdmona otdyera T npumepa (Labmon oruera JIP_ OIl.doc ,
[Mpumep otuera JIP_OIl.doc).
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