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OIl TYUMIL

Npeauncnosune

JlaHHBIE METOIMYECKUE YKA3aHUS TpeHa3HAYCHBI T CTYAeHTOB Kadeapet UYS (CYII)
o0ydJaronuxcst Ha 3-M CEeMECTpe U M3y4YarIuX JUCHUILINHY “ OCHOBBI MPOrpaMMHUPOBaHUS -
['YUMLI. [Ins BeImonHEHUsS 1a00PAaTOPHBIX pabOT MO Kypcy HEOOXOAUM OMpeeNIeHHbI Habop
0a30BBIX 3HAHUI U YMEHMUIA, HO, K COKaJICHHIO, HE BCE CTYACHThl UMU 00Ja/al0T, XOTS g Haje-
I0Ch, YTO JUIsi OOJIBIIMHCTBA CTYJCHTOB B 3TOM MOCOOWH HE OymeT MHOTO HOBBIX cBeAcHHid. C
JIPYrol CTOPOHBI S HAJIEI0Ch, YTO YACTH CTYJIEHTOB JaHHas uH(opmaius OyAeT, HECOMHEHHO,
MOJIE3HA ¥ OHM C YCIeXOM OyIyT MCIOJIb30BaTh JaHHBIM MaTEpHas ISl BRIOJHEHUS U 3aIUTHI
nabopaTopHbIX paboT Kypca.

B nannom nocobun st Oyay m3iiaraTh TOJIBKO CaMble BaKHBIE U HEOOXOAMMbIE MaTepPUAIIbI
pa3zienos, a s AETAIbHOIO 3HAKOMCTBA € MPEAMETOM YUTAUTE PEKOMEHIOBAHHYIO JTUTEPATYPY,
OPUEHTHUPYSCH HA T€ CTPAHMIIBI, KOTOPHIE YKa3aHbI B CChUIKAX.

B ornenbHBIX ciyuyasix, HampyUMep CIOpaBOK O Mporpammax, s He OyAy MepeBOJIUTH Mosic-
HUTEJIBHYI0 MH(OPMAIUIO, PACCUUTHIBAasg HA TO, YTO CTYIAEHTHI 2-TO Kypca CMOTYT CamMOCTOS-
TEJIbHO MEPEBECTU U MOHATH TEKCT HA aHTJIMHCKOM SI3bIKE B MPEIMETHON 00JacTU MPOrpaMMHU-
poBanus. Te, KTO OyAyT MCHBITHIBATH 3aTPYAHEHHUS B 3TOM, CMOTYT OOpaTUTHCS K PEKOMEH10-
BAHHOW JIUTEPATYPE, a, B JTYyULIEM CiIy4ae, IOTPEHUPOBATHCS B IIEPEBOJIE.

st TekcTa mporpamMm U JOKYMEHTAIBHBIX CIIPABOK O HHUX, MOJIYYCHHBIX aBTOMATHYECKH,
C Lebio OoJsiee JIETKOTO OPUEHTHUPOBAHUS B MaTepuaje s CIEAyIIIUM o0pa3oM OyAy IBETOM
¢dboHa TeKcTa BBIACIATH €r0 (parMeHTHI:

PaboTa B pexxrMe KOMaHIHOU cTPOKH ((DOH cepbli, a TEKCT YSPHBIA):

> DIR
BcraBka Tekcra nporpaMm (CBeTIIO - rosy0oil) Oyner npeacraBuarcs 100 Tak:
For (int i = 0 ; i <= MAX; i++)

{

Sum = Sum + i;

}

WNnu xak B cucreme nporpammupanus MS VS:

int num;

fscanf( pF , "%s%s%d" , bufl,buf2, &num); //BBoa dopmMaTMpoBaHHbIX AaHHbIX - pa3g.npoben
BceraBka crpaBoK ¥ MOACKA30K, MOTYYEHHBIX aBTOMATHYECKH (KENThIM) WM U3 JOKY-

MCHTAIINH 6y)1€T MPEACTABISTCSA TaK:
while ( expression )
statement

dopMann30BaHHbBIE ONMMCAHUS SI3bIKA U CHHTAKCUYECKUE MpaBuiia Oy/ieM 3aIUChIBATh 3€-
JICHBIM IIBETOM:

<JieBasl 4YacThb BbIPaKeHHUsI NPUCBAMBaHUsI> = <IpaBasi 4acThb BbIpa’KeHMsl NPHU-
CBaMBaHUI>;

Ecim B TeKCTe BCTpeUaeTcst CII0BO, KOTOPOE MOJYEPKHYTO, TO 3TO O3HAYAET, YTO AETCS
OINPECICHUE BAYKHOI'O MOHATHA M 3TO MOHATHE, CKOpPEE BCEro, BCTPEUACTCSI B JAHHOM TEKCTE
nepBblil pa3. Kpome Toro, noguepkuBaHnue B TEKCTE UCIIONIB3YETCS JJIS BBITEJIEHUS TEPMUHOB, Ha
KOTOpBIE B JJAHHBIM MOMEHT HY)KHO 00paTuTh ocoboe BHUMaHue. Hampumep:

IIporpaMma — 3TO ynopsiA0YEHHAs: COBOKYITHOCTB OIIEPATOPOB ... HIIU

MBI paccotpuM B 3TOM paszelie epeMEHHbIE TUIIA YKA3aTenb ...

(DpaFMCHTBI HCXOJHOI'0 TCKCTA, BKIIFOYACMBIC B IPOI'paMMEBI, g ,GYILYT BBIJACIATHCA LIBC-
ToM mpudTa npeacrasiaeHus nporpammel B MS VS, Hanpumep, BcTaBka 3arosioBOYHOTO (haiina:
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#include <stdio.h>
BriBoj pe3ynbpTaTa B KOHCOJIBHOE OKHO, KOTOPBIHA (hOPMHUPYETCS MPOrpaMMoid, Oyy Imo-
Me4yaTh KOPUYHEBBIM [IBETOM M YCTaHABIMBATH HempomopiuoHanbHblid mpudr Courier New
niau Tamona. Hanpumep:

Beegute iVal: 10

Tak kak naHHBIE pa3padaThIBACTCs ONEPATHBHO HA OCHOBE IOXKEJIAHUS CTYICHTOB H
HAXOJHUTCS celdyac B CTaIUU MPOPAOOTKH, TO HEKOTOPBIE €r0 pa3/Ieibl MOTYT OBIThH €Ille He HAIH-
canbl. OHU MOSIBATCS B HY)KHBIi MOMEHT, KOTJ]a CTYJCHTHI JOJDKHBI IPUCTYIHTh K KOHKPETHON
naboparopHoit padote. [lo Mepe HamucaHus, st Ha caiite Oyay OOHOBIIATH JAHHBINA JTOKYMEHT, O
yeM O0yy HHGOPMHPOBATH CTYICHTOB.
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1. O6wume TpedoBaHus K JIP no kypcy Ol

Beimonaenune nukna JIP mo TIKII sBisiercst 00s13aTebHbIM IS OJTYyYEHUS 3a4eTa U JK-
3aMeHa 1o Kypcy. B mepeuens JIP mo kypcy Bxomst: ocHoBHbie JIP (1-8) u xomriekcuas JIP.
Brimonaenune ocHoBHBIX JIP 1 komruiekcHoi JIP siBisieTcss o6s13aTenbHbpIM. B paMkax oTaenbHbBIX
JIP MoryT OBITH BBIJCIICHBI JOIMOJHUTEIBHBIE TPEOOBAHMS, CAMOCTOSITEILHOE BBIMIOJTHEHUE KO-
TOPBIX TIO3BOJISIET CTYJICHTY PAaCCUMTHIBATh HA OTIWYHYIO OTMETKY IO Pe3yJIbTaTaM CEMeECTpa.
OkoHuaTtenbHash OTMETKA MO JUCLUUIUIMHE ONpeeNseTcs: pe3ysibraramu BhinojHenus JIP, pe-
3yJlbTaTaMU PEUTHHTOB U KOHTPOJILHBIX padOoT, OTBETAMHU Ha YK3aMEHE.

1.1. MopgroroBka K BbinonHeHuto JIP no Ol

CryneHTsl 00s13aHBbI [TPEIBAPUTEIILHO OArOTOBUTHCA K BblNIoJIHEHUIO JIP 10 Havana JIP B
JTUCIUIEHHOM 3aj1e. J[71s Toro Heo6X0AUMO ¢ caifTa AUCHUILIMHBI CKa4aTh METOJAMYECKUE yKa3a-
Hus 1o JIP u mabnon ordera o ganHou JIP. [Ipouurars Teoperndeckuii pazmen JIP (“OcHoB-
Hble oHATHS ). [lo3HakomuThest ¢ nmopsinkoM BeinoiHenust JIP. [IpenoxaBarens, Benymmuii JIP,
MMEET MPABO HE JOMYCKATh K BBINOJHEHUIO JIP CTyZeHTOB, KOTOpbhIE HE MOATOTOBUINCH K €€
BBINOJHEHHIO. JKenaTenbHO MOArOTOBUTH U 3aMOTHUTH 7S ce0s 1mabiaon otueta mo JIP.

1.2. BeinonHeHue J1IP no Ol

Bremonaenue JIP 0oCHOBaHO Ha MpeIoKEHHOM Topsiake 1o maram. s 6onee riayooko-
o MOHUMaHUA OTJAEJbHBIX IIaroB, MOCIE CO3/IaHUS NMPOEKTA, MOKHO CKOIUPOBATH IIPUMEPHI UX
TEOPETUYECKOI0 pas3ziesia U MPOBEPUTh UX B CBOEM IpoekTe. O0sS3aTeNbHBIM SBISETCS UCIONb-
30BaHUE OTIaquMKa IIpH BelnoiaHeHuu U 3amure JIP. Ilocie 3aBepuienus JIP cryaeHT nomkeH
MPOJEMOHCTPUPOBATh padOTAIOIIYI0 MPOrpamMMy IMPEnoJaBaTelio, O YeM TOT O0s3aH clesaTh
orMmeTKy KypHase JIP. [Ipu nemoHcTpanuu nporpaMMsl IIPENoaBaTellb MOXKET 3a1aTh BOIIPOCHI
I10 €€ MOCTPOCHMIO U OTIIAJKH, & TAK’KE€ KOHTPOJIbHBIE BOIPOCHI JIP.

1.3. OcpopmneHue otyeTta no JIP no Ol

ITocne 3aBepmenus BoinoaHeHus JIP, a enie nydie B mpouecce €€ BBIIIOJHEHUS B COOT-
BeTCTBUU ¢ TpeboBanusmMu MY nannoii JIP nomken ObITh odopmieH otuer no JIP, koTtopsrit
JIOJbKEH OBITh pacniedaTad. OTUeT TOJHKEH OBbITh MpeCcTaBieH i 3auThl JIP.

1.4. KontponbHbie Bonpocskl no JIP no Ol

B npouecce Beimonnenust JIP (!) cTyneHTsl JOMKHBI HAYYUTHCSl OTBEYATh HA KOHTPOJIb-
HbI€ BOIpOCkl 1o JaHHO# JIP. OTBeThl MOTYT OBITH MMOJYYEHBI: U3 TEOPETHUECKON YacTu paboTHl,
HKCIEPUMEHTAIBHO B MTPOLIECCE OTIIAKU IPOTrPAMMBI M U3 JINTEPATYPHI (JOKYMEHTAIUN ).

1.5. 3awwumTa JIP no ON

3amura JIP MoxxeT ObITH BBINOJIHEHA HA CIEAYIOIIEM 3aHSATHH B ayJTUTOPUU WIH B CIIe-
LMaJIbHOE BpeMs, HAa3HAYEHHOE IpernoaasBaTenemM, nposoasmum JIP nmo kypey. [dnsa momycka k
3amure B kypHane JIP 1omkHa CTOATh OTMETKa 00 YCTEeUIHOM JeMOHCTpaluy nporpammsl. Jlis
3aILUTHI JOJIKEH ObITh MPEACTABIIEH MTPaBUIBHO OPOPMIICHHBII OTYET U YCTHBIE OTBETHI HAa KOH-
TpoJsibHbIe Bonpockl faHHO# JIP. I1pu 3amuTe Hy>KHO OBITH TOTOBBIM BBITIOJIHUTH IEMOHCTPALIUIO
IPOTrpaMMBl, €CJIM IO KaKUM JIH00 MpUYMHAM OHA He OblIa MPOJIEMOHCTPUPOBAHA B TUCILICHHOM
3ane.
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1.6. JononHutenbHble TpeboBaHus K J1IP

Ecnm pabora Obuta BBIMOJHEHA C JIOMOJHUTEIBHBIMUA TPEOOBAaHUSMHU, TO Ha THTYJIHBHOM
JUCTE OTYETA JIOJDKHO OBITh 3TO OTMEYEHO, JIOJDKHA OBITh MOCTaBJIEHA OTMETKA B kypHaiue JIP.
CaMocCTOSATETbHOE BBITIOJIHEHHUE JIOMOJIHUTEIBHBIX TPEOOBaHUN CIIOCOOCTBYET MOBBIIIEHUIO UTO-
roBOM OTMETKH Ha 2Kk3ameHe. Ecii caMoCTOsSTeNTbHO BBIMIOJIHEHBI BCe AomoiaHuTeabHbIe JIP (9-
11), TO CTyACHT BIpaBe PacCUUTHIBATH HA OTIMYHYIO OTMETKY, TP CBOCBPEMEHHOM BBITIOJIHE-
HUM IPYTHUX 3aJaHUM 110 KypCy.

1.7. Cpoku BbinonHeHus JIP no Ol

B cpeanem kaxyro Hemelo, HAYMHASL CO BTOPOH, CTY/ICHT JOJKEH BBITIOJHUTH U 3alU-
tuth oy JIP o kypcy ITKII.

1.8. OTtpa6oTka JIP no OIl

[Ipu HeBbimonuenuu JIP B cpok 1o yBaKUTEIbHBIM PUYMHAM, CTYJIEHTHl MOTYT OTpado-
taTh JIP B TeueHHH cemecTpa B paMKax APYTUX 3aHATHH B JUCIUIEWHBIX 3aJ1aX 110 AUCLHUIUIMHE
ITIKII. ITpu MHOrOKpaTHOM HEBBINOJHEHHUH B CpPOK JIP, BKIIIOYas M MX 3aIIUTY, OTMETKH Ha K-
3aMeHe OyIyT CHUXKaTbhCA.

1.9. KomnnekcHas J1IP no OIl u ee 3awmuTa

Kommiekcnast mabopatopnas pabota (KJIP) BeIoSMHAETCS caMOCTOSATEIBLHO 1O MHAUBU-
IyaqbHOMY 3a7aHuio. Ee BbIoMHEHNE BKIIIOYAET: pa3paboTKy CUCTEMBI KJIAacCOB (KOHTEHHEp U
AJIEMEHTHBIN KJ1acc), pa3paboTKy MporpaMMbl TECTOBOTO MPUMEPA, UCIIONB3YIONIEH CO3JaHHYIO
cucTeMy KiaccoB. Pa3paboTKy KOMIIIEKTa JOKYMEHTAIlMM Ha cucTeMy KiaccoB. I[IpoBenenwue
MPUEMHO-C/IATOYHBIX HCIIBITAHUN MPOTPAMMHOTO MPOAYKTa — CHUCTEMBbI KiaccoB. PaboTa BBI-
MOJTHSIETCS. MHAWBHUIYAJIbHO TOJ] PYKOBOJCTBOM MpemnojaBatesns, nposojsmiero JIP. JIP 12-15
3aKJTI0YalOTCs B pa3paboTke U mpoBepke nokymentanuu mo KJIP. Paspaborka nmporpamm KJIP
BBITIOJTHSETCS CTYJIEHTAaMH Tak)Ke B paMKax 4acOB CaMOCTOSITENIbHON paboThl. 3aBepIIaeTcsi BbI-
nonHenue KJIP nmpoBeneHneM npueMHO-CAATOYHBIX WCIBITAHUN MPU MPEAOCTABICHUH TOJHOTO
KOMILJIEKTa IOKYMEHTAllUU Ha IPOrpammy.
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2. JINHenHble BbIYUCNEHNA B NpOorpaMmMmnpoBaHun

2.1. J/IuHeiiHbIe BHIYMCJIUTEIbHBIE MPOIECCHI.

Jlunelinple MPOTpaMMBI COCTOSIT U3 MOCIEAOBATEILHOCTH OMEPaTOPOB BBOJIA-BHIBOJA U
ONEPATOPOB NPUCBANBAHUS, KOTOPBIE BBINOIHSAIOTCS B TOM MOPSAJAKE, B KAKOM OHU 3alMCAHBI.
Texct nporpammbl Ha CH MOkeT OBITH pa3jiesieH Ha HECKOJIbKO UCXOAHBIX (paiiioB (B MpoekTe),
KOKIBIA U3 KOTOPBIX IMpe/cTaBisieT co00il TeKCTOBBIN (aii, copepxkaiuii 1160 BCIO MpOrpam-
My, 1100 ee 4yacTh. [IpM KOMOWISIIMA UCXOJHOW MPOTPAMMBI KAXKIBIH M3 €€ COCTABJISIOIINX
GbaitioB KOMIIUIMPYETCS OTAEIBHO, a 3aTEM CBSI3bIBACTCS KOMIIOHOBIIMKOM C ApyruMmu (paiina-
Mu. OtnenpHble (aiabl MOKHO OOBEIMHUTHh B OJMH MOCPEICTBOM TUPEKTUBBI MpEIpoIieccopa
include. Muoraa yno6Ho B 0HOM (aiiie pa3mMeniath NepeMeHHbIe, a B Ipyrux (aiiiax ucmoib-
30BaTh 3TU MEPEMCHHBIC MTyTeM HX 00bsBIIeHUs. Kaknas mporpaMMa coepKUT TIaBHYIO QYHK-
o Main. Eciin nmporpamMma apryMeHTOB KOMaHIHOW CTPOKH HE COAEPIKHUT, TO (pyHKIHIO Main
MO>KHO OOBSIBUTH O€3 IMapamMeTpoB.

2.2. Ilpumep npocTeiimeii mporpaMmsbl Ha si3bike CHU.

[Tpumep npocreiinieit nporpammel Ha s3bike CU npuBeneH Huxke. B ctpokax — KOMMEH-
Tapusix, IOMEUYEHHbIX ciemaMu («//») NaHbl MOSICHEHUS AJIS KaXI0M CTpOKU mporpammsl. s
BBITNIOJIHEHUSI 3TOM MPOrpaMMbl €€ He0OOXO0IMMO CTaBUTh B IVIaBHBIN MOJYJIb IIPOEKTA.

#include <stdio.h>

void main (void)

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

}

JlanHast mporpaMMa BBIBOJUTH HA dKpaH KOMaHIHOW cTpoku Tekct - "HELLO!!!", nepe-
BOJIUT CTPOKY U OXKHMJIaeT HaXkaTHs J1000HM KiIaBUIIM Ha kiaBuaTtype. [locie 3Toro oHa 3aBepia-
eT paboTy.

2.3. IlporpaMMHbIe NPOEKTHI B cMcTeMax nporpaMmmupoBanus Ha CH.

Jlns nmpodeccuoHaIbHOrO MPOrpaMMHUPOBaHUS B CUCTEMAaxX MPOTrPaMMUPOBAHUS CO3/1A€T-
Csl IPOEKT, COJEPIKAIIUNA HCXOAHbIE MOAYNIHU (TEKCTOBBIE (haiiinbl) mporpaMMel. Moayin MOTyT
OBITH IBYX BUJOB: NporpamMMHbIe ((paiiapl UMEIOT paclIMpeHus *.cpp WU *.C) U 3aroJIOBOYHBIE
(paitnsr umerot pacumpenus *.hpp win *.h). Ilpn KOMIUIAIMKA U KOMIIOHOBKE MTPOEKTa MCIIOJb-
3YIOTCSl €IMHbIe HacTpOoMKH Ui Beex moxaynent (1). Komnunupyrores TOIpKO Te MOAYNH, KOTO-
pBI€ C NMPEABIAYIIEH KOMIMIALNN U3MEHSUTUCH (2). DTO MO3BOJISET SKOHOMUTH BPEMS Ha HOBOE
noctpoeHre mpoekra (cOopky -build). BaxHbIM CBONCTBOM MPOEKTOB SBISETCS TO, YTO
HACTPOMKH, CAENaHHbIE OJMH pa3 Ul 3TOTO IMPOEKTa COXPAHSIOTCS IS CIEIYIOIIUX 3aIlyCKOB
npoekta(3). udpamu B KOHIIE MpPENIOKEHUI TTOMEUEHBI TJIaBHBIC CBOMCTBA W MPEUMYIIECTBA
IPOTPaMMHBIX MPOEKTOB. KpoMe Toro, oTMedy, YTO MPOEKTHI MOTYT ObITh PAa3HBIX THIIOB: KOH-
COJIbHBIC MPOEKTHI, TpoekThl st Windows — npunoxenuii, WEB — npoextsr qis Muteprer, u
MHOTHE Japyrue. Mbl OyaeM HCHOIb30BaTh KOHCOJIBHBIE MPOEKTHI JUISI M3Y4YEHUS OCHOB MPO-
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IrpaMMHUPOBaHMSIL.

2.4. Co3naHue KOHCOJbHOTO porpammHuoro npoexrta B CII na CH.

Jliist co31aHvsi KOHCOJIBHOTO TIPOEKTa HEOOXOAMMO:

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

—B wmenro “File” BeiOpare nmyHKT ‘“New” W B THOJMEHIO BBIOpAaTh MO3HIIUIO
“Project...”;

— B criucke “Project types” BbiOpath “Visual C++/Win32”, a B ciucke “Templates”
BbIOpaTh “Win32 Console Application”;

— B none “Name” Beectu: LAB1 XDD (rae X — Homep rpynnsl, a DD — Homep Ba-
pUaHTa MO JXypHAlTy TPYIIBI TEKyIlero cemecrpa. Hampumep, st cTyaeHTa
rpynmbl MY 5-31 ¢ Bapuantom 5 — BBeaem — LAB1 15). Jlanee naxats “OK”;

— B HOBOM OKHe macTepa npoekToB Haxath “Next”. [IpoBepuTh HACTPOIKU MPOEK-
ta: “Application Type” nomkHo ObiTh — “Console Application”, “Additional op-
tion” -> “Empty Project” gomken ObITh BKIOYeHO. OCHAbHBIC TATOYKH T0JIK-
HBI OBITH BBIKITIOUYCHBI.

— Jlanee Heo6xonumo HaxkaTh KHOMKY “Finish”. HoBrblil mpoekT OyneT co3naH.

— Heob6xogumo yOpate u3 rnaBHbix Mojeneir mnpoekta (LAB1 XDD.CPP u
LAB1 XDD.H) Bce nmumnee. Otoro: B ¢aine LAB1 XDD.H (y nac B npumepe
LABI1 _15.H) yb6epem Bce, a B ¢aitne LAB1_XDD.CPP (LABI1 _15.CPP) ocra-
BUM TOJIBKO CIEAYIOIINNA TEKCT:

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

{0

— JIns KOHTPOJsS MPaBUIBHOCTH CO3JIaHUs IYCTOTO MPOEKTa, HAXKMEM KIIABUIIY
“F7” nns npoBepku coznanus nporpammsl (build) u “F5” nns npoBepku ee BbI-
nonHeHus (run/debug). Bece mepeunciennbie NeHCTBUS TOJKHBI OBITH BBIMIOJIHE-
HBI 6€301HO0YHO.

2.5. Pycudukanus npoeKTa KOHCOJIbHOTO BBOJIa M BHIBO/IA.

Jli1 KOPpPEKTHOTO OTOOpaKEHUsI TEKCTOB Ha PYCCKOM SI3bIKE M €ro BBOJA B OKHE KO-
MaHAHON CTPOKHU (TOCJe IepPBOro 3amycka MporpamMMmbl) HYXHO CJellaTh HacTpoilku mpudra
sToro okHa. [lepekmouaem mpudt B Tum - Lucida Console. Beibupaem HacTpoiiku (mocie BbI-
BOJIa KOHCOJIBHOTO OKHA Ha YKPaH, MPaBOW KHOMKOHN BBI3BIBAEM CHCTEMHOE MEHIO): CBOVICBA-
>IIIPUDT -> Lucida Console). [Tocne nepexmtouenus mpudra, Ha 3a1poc B OTAEIHLHOM OKOIIIKE
HY)XHO BBIOpaTh pexuM — “Jlyist Bcex OKOH ¢ JaHHBbIM uMeHeM!”. {5 nmpaBuibHON pycuduka-
IIUM OKHAa KOHCOJH, KPOME 3TOr0, B CaMOM Hauajie TJaBHOM MporpamMmbl HYKHO HEPEKIIOUYUTh
KOJOBYIO CTPaHUILy JUIsl BBIBOJA:

system(" chcp 1251 > nul");

JIst mprOCTaHOBKY 3aBEpPILIEHUS] MPOTpaMMbl B KOHCOJIBHOM OKHE B KOHIIE €€ paboThbl

MOYKHO BBI3BaTh Iay3y CIEAYIOIIUM 00pa3oM (HampuMep, B KOHIIE TEKCTa IPOTrPaMMBI):
system(" PAUSE");
Ha skpane nosiBUTBHCS cienyroiasi CTpoka (CMOTpU HHMKE) U IporpaMma OyeT 0XKUAaTh

HaXaTuid KJIIaBUIIIN:
I35 NPOAOIIKEHMUST HAXMMUTE JIOOYH0 KIaBuUUy

OOparuTe BHUMaHUE Ha TO, YTO MPHU APyroM crocode yokanuzamnuu (setlocale(0,"rus");)
HE BCEC pa60TaeT IpaBHIIbHO. BBIBOI[ Ha KOHCOJIb 1 BBOZ C KOHCOJIN BBIIIOJIHACTCA IMPaBUJILHO, HO
MI0CJIE ATOTO BBEJCHHBIC B KOHCOJHLHOM OKHE JaHHBIC (HAmpuMep, CTPOKa) UMEIT JAPYTyr KO-
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JUPOBKY U BBIBOASATCS HEBEpHO! MoxeTe camu 3TO npoBepuTh. [103TOMyY NpeAnoYTUTENBHO HC-
MOJIb30BATh MPETIOAKEHHBIN BhIIIE CIIOCO0 € MEPEKIIFOUEHUEM KOI0OBOM CTPaHUIIBI.

[Tpumeuanue. Ecnu Bl 3aTpyaHseTeCh BBINOIHUTH 3aAaHHbIA MyHKT JIP, oOpaTtuTech K
pazzeny “OCHOBHbIE TOHATHUSA , T/I€ IPUBEICHBI IPUMEPHI JIJIs1 MIUTFOCTPALIMY IaHHOTO ITYHKTA.

IIpumeuyanue. Bee onucanus KiaaccoB U AaOJOHOB BBIIOJIHATH B 3aT0JIOBOYHOM (aiie
LAB1 XDD.H (y nac B npumepe LAB1 15.H). Onucanus oOBbEKTOB M BBI30B METOJIOB B OC-
HoBHOM (aiine: LAB1 XDD.CPP (LAB1 15.CPP).

Janee Oyner mpeacTaBlIeHO HECKOJIBKO Pa3esioB, HOHIATUS KOTOPBIX OyIyT pa3bsCHEHbI
Ha JICKIIMH, HO HeOOXO0IUMBI JUIsI BRITIONTHEHUS TiepBoit JIP.

2.6. IlporpaMMbl 1 IPOrPaMMHUPOBAHUE

[Tporpamma — 3T0 ynopsiOYeHHAsi COBOKYITHOCTb OIIEPAaTOPOB si3bIKa (S), KOTOpBIE OIpe-
JENSIOT OeicTBUs (IIaru) Juis peanu3alliy MOCTaBJICHHOM 3a/ladyl Ha OCHOBE pa3paboTaHHOTO
anroputma. [IporpamMmma B camoM 00111eM BHJIe TIpeAHA3HAaYEHA i TpeoOpa3oBanusi HHPopMa-
uU (JaHHBIX), TTOSTOMY MPU MPOTPAMMHUPOBAHUU 3HAUYUTEIBHYIO POJIb UTPAIOT JAaHHBIE M UX
CTPYKTYPBHI.

CxemaTtnuHo Jr00asi mporpaMmma MOXKeT ObITh MTPeICTaBIeHA TaK:

<S1, 82, 83, ...,Si,.. ,Sk>

3necy Sj 3T0 — NMMOO AMPEKTHBA OMHCAHUSA MEPEMEHHBIX, JIMOO OmepaTop BBIYMCICHUS
3HAYeHUH, JTHOO0 OIEepaTop yIpaBlieHUs, IO onepaTop Bei3oBa (pyHKIMA. Tak kKak onepaTopsl
U JIMPEKTUBBI 3allMCAHBl B OMPEJIEICHHOM IMOPSAKE, TO OHHU BBIMOJHIIOTCS, MOCIEA0BATEIbHO.
CrienuanpHbIe OTIepaTophl (BETBICHUS, ITUKIIOB, BEI30Ba (DYHKIMIT) MOTYT H3MEHUTH NOCIIEI0BA-
TEIbHOCTH BHITIOTHEHHS orepaTtopoB. [IpaBuia 3anmucu onepaTopoB OMpPenesOTCs KOHKPETHBIM
S3IKOM MIPOTPAMMHUPOBAHUs (TOYHEE €r0 CHHTAKCUCOM), KOTOpbIe (hOpMaIbHO M TOYHO OIpejie-
JSIFOT CIIOCOOBI 3alTUCH ONEPAaTOPOB U ONMMCAaHUM TaHHBIX. B HaleMm Kypce Mbl HCIIONIB3YEM SA3BIK
C++, XOTS1 MHOTHE TIOHSTHS SBJISIFOTCS OOIIMMU | [T APYTHX S3BIKOB MTPOrPAaMMUPOBAHUSI.

IIporpamMMmupoBaHue — 3TO MPOLECC CO3JaHMS MPOrpaMM Ulsd Kommbrorepa. [l 3Toi
paboThl MPUMEHSIOTCS CIEHUATIbHBIE MPOrPaMMHBIE KOMIUIEKCHI — CHCTEMBbI MPOrpaMMHUpPOBa-
Hus. CucTteMbl NPOrpaMMHUPOBaHUS BKJIIOYAIOT B €€0sl MHOTO pPa3HBIX CEPBHUCHBIX MPOTpamMm
(HampuMep, KOMIUIIATOPOB, OTJIAAYUKOB U T.JI.), KOTOPbIE YIIPOLIa0T padoTy U AenaroT ee Ooee
pou3BoaUTENbHOM. KpoMe 3Toro B cuctemMbl MporpaMMHUpPOBaHUs BKIIIOYAIOTCS ClielUaIbHbIE
O6MOIMOTEKH, 3HAYUTEIBHO YIPOIIAOIINE POLIECC HAMMCAHUS CIOXKHBIX MPOrpaMM M UX OTJa-
Ky. Hanuuue B OuOnmoTekax pasiMyHBIX MPOTpamMM, FOTOBBIX K HCIOJB30BAaHUIO, U KOTOPbHIE
MOYKHO MOJKJIIOUYUTh BO BHOBb pa3padaTbIBacMble MPOrpaMMBbl, JEJIAET MPOLECC MPOrpaMMHUpO-
BaHus Ooiniee 3¢ dexTuBHBIM. buOIMOTEYHBIE MPOrpaMMbl Ha3bIBAIOT MOANPOTPAMMAMU HIIU
byHKIUAME.

ITponiecc mporpaMMupOBaHUs BKIIOYAET CIIEIYIOLINE ITAIbI:

— OcMBbICIMBaHUE 3a7]a4i, KOTOPYIO HY>)KHO PELIUTH ITYTEM CO3JaHUs IPOTPaMMBb;

— Pa3paboTka anroputma pemieHus 3agadu

— Br10op nmoaxonsiero s3pika NporpaMMHpPOBAaHHUS

— Pa3pabotka ¢opMann3oBaHHBIX ONMHUCAHUN AJIrOPUTMA U JIOTUYECKOro MpoekTa (OJokK-
CXEMBbI U TUarpaMMbl KJIAaCCOB, TUarpaMmMbl 00bEKTOB).

— Hamnucanue nporpamMmsl Ha sI3bIKE IPOrpaMMHUPOBAHUE

— OTnazka mporpaMMsbl, BKJIIOYAIOIAs IIArd (KOMIWISIUH, PEAAKTUPOBAHUS CBS3EH, CO-
3/1aHU€ MCIIOJHUMOIO MOJYJIs, IIOLIAarOoBOr0 UCIIOJIHEHUS IPOrPaMMBbl ¢ KOHTPOJIEM pe-
3yJbTaTOB).

— OdopmiieHne TOKYMEHTALUU Ha IPOTPAMMHBINA IPOIYKT.

OTH 3Tanbl MOTYT OBITH MPOCTBHIMH JJISI MPOCTBIX 337a4 U TPYHLOEMKHMHM JUIS CIOXKHBIX
IPOEKTOB, OHU MOT'YT 3aHUMaTh POJOKUTENIbHBIE TIEPUO/IbI BPEMEHH.
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2.7. IlepemeHHbIe

[Tpu Hamucanuu (CO3MAHHMM) MPOTPaMM, Kak OBUIO CKa3aHO BHINIE, OONBIIOE 3HAUCHUE
UMEIOT JJaHHbIE, KOTOpPbIe MOTYT JJIsi pa3HbIX Liedel MpeicTaBiaAThCsa B pazHoi ¢opme. Dopma
(wmu hopMaT) mpeACTaBICHUS JAHHBIX Ha3bIBACTCS TUIOM JNaHHBIX. [yt paboThI ¢ JAHHBIMU B
porpaMMe UM MPUCBAUBAIOTCA ClielMajibHble UMEHA, KOTOPhIE MHOT/Ia Ha3bIBAIOTCS UACHTUDU-
KaToOpaMU JIaHHBIX. JlaHHBIE B MpOTrpaMMe MOTYT OBITh MTOCTOSTHHBIMU M M3MeHsieMbIMU. [locTo-
SIHHbIC JaHHbBIC HA3bIBAIOTCS KOHCTaHTaMM (CM. HUXke). MI3MeHsieMble TaHHBIE HA3bIBAIOTCS Iie-
pemenHbIMU. TakuM 00pa3oM, MEPEMEHHOM HA3BIBACTCS AJIEMEHT MPOrPaMMBbI, KOTOPBIA UMEET
VHHUKaJIbHOE MMsI B IIporpamMme U crnenuanbHblii Tum. [Iporpamma paboraer ¢ mmeHamu mepe-
MEHHBIX, KOTOPBIE MPOTPAMMHUCT MOXKET 3a/1aBaTh caM. OTMETHUM, YTO MEPEMEHHBIM COOTBET-
CTBYIOT OOJIAaCTH OIEPATUBHOW MaMITH KOMIIBIOTEPA, B KOTOPBIX 3alIOMHHAIOTCS UX TEKYIIUE
3HAUEHUS BO BPEMs BBHIMIOJHCHHSI MPOrpaMMbI. THI TepeMEeHHBIM HEOOXOIUM JUIsl yKa3aHUs
orepaTopaM IpOrpaMMbl TOTO, Kakue JACHCTBHs HaJ KOHKPETHBIMH MEPEMEHHBIMU MOXHO BBI-
MIOJTHATH Y CKOJIBKO OTIEPATHBHON MaMSITH HYKHO BBIICTUTH JUIS HUX pa3MmerneHus. B s3pike C++
UCIIONIB3YETCs pocTas opma Ui OMUCAHUSI IEPEMEHHbIX :

<THII IepeMeHHOo# > <uMsi/Ha3BaHUe/UTeHTUPUKATOP MepeMeHHOI >;

B s13b1Kk 3an0:keH HAOOp CTaHIAPTHBIX THIOB nepeMeHHbIX (int, long, char u T.1.) U cne-
[[UATBHBIC MEXaHU3MbI OITUCAHWS HOBBIX THIIOB. J[JIs1 ONMCAaHUS HOBBIX THUIIOB ITEPEMCHHBIX HC-
MOJIBb3YIOTCA Kiacchl. CTaHaapTHbIE OMOTMOTEKH S3bIKa TaKKe MpeaiaraT 0obiioi Habop HO-
BBIX TUIIOB M orepanuii Hag HuMu. C kiaccaMu Mbl to3Hakomumcs B Apyrux JIP. [lepemennbie B
POrpaMMe OIMUCHIBAIOTCS O CIEIYIOIIEMY MPaBUITY:

<THII nepeMeHHOﬁ > <um4 nepeMeHHOﬁ> = < 3HAYeHME AJIA MHUIHUATU3ZAIUU>,

[Tpumepsl onucaHus MPOCTHIX MEPEMEHHBIX CTaHAAPTHBIX TUIIOB C++ MOKa3aHbl HIKE:

/// TIpocThie IepeMeHHbIE Pa3HbIX TUIIOB

int j = 5; // mepeMeHHast 11eJ10r0 THIA

unsigned char ¢ ='A"; // nmepeMeHHast CHMBOJILHOTO THIIA

long I; // nepemenHas 1ies0ro TUIA JITHHHAS

float f = 5.5f; // mepemMenHas BemecTBEHHOTO THITA

double d = 10.00; // nepemeHHast BEIIECTBEHHOTO TUITA ATHHHAS
bool b = true; // mepemenHast J0rHUECKOrO THIA

string s; // mepeMeHHas Tuna crpoka u3 oudmmorexu STL

[TomuepkHy emre pas, 9TO JJIs IEPEMEHHBIX BBIICISICTCS CHEIHallbHAsS 00JIacTh B Olepa-
tuBHON mamsatu (OII), B KOTOpOil MOXKHO 3aNUChIBaTh U TMEPEe3anmUChIBaTh 3HAYEHUS JaHHBIX.
HanomHr0, 4TO OmepaTHBHAs MaMsiITh 3TO CIENHAIBHOE YCTPOHCTBO KOMIIBIOTEPA, KOTOPOE
HEMOCPEJICTBEHHO CBSI3aHO C MUKPOIIPOLIECCOPOM U CIYXKUT JIJISl XpaHEHUS MPOTPaMM U JTaHHBIX.
Jlis moctyma K MepeMeHHBIM W KOMaH/JaM HCIOJB3YIOTCS ajJpeca B ONepaTHBHOW mamsTH. B
C++ MOXHO SIBHO MCIIOJIb30BaTh B MporpamMmax ajpeca MepeMeHHbIX. I 3Toro npuMeHsoTCs
CIICIMAITEHBIC THITBI IEPEMEHHBIX: YKA3aTeIH M CCHUTKH.

2.8. KoucraHThl

KpomMe mepeMeHHBIX, B OlepaTopax M OMEpalMsx MOXHO HCIOJb30BaTh KOHCTAHTHI.
KoHCTaHTBI HE MOTYT U3MEHSTHCS U B OOJBIIMHCTBE CIy4aeB HE XPaHATCS B ONMEPATHBHOW Ta-
MsTH. OHU 3aMEHSIOTCSI B UCXOJIHOM TEKCTE MporpaMMbl. KOHCTaHTBI 3aMChIBAIOTCS Ha OCHOBE
NPaBUJI, OMPEACICHHBIX B S3bIKE M OBIBAIOT JBYX OCHOBHBIX THITOB: YHCIIOBBIC ¥ CHMBOJIbHBIC.
JlJiss TpyIIIOBOrO OMKMCAHUS KOHCTAHT HUCIOJIB3YIOTCS Tepeuncienus (enum). Ilpumepsr wuc-
[I0JIL30BaHNs KOHCTAHT IOKA3aHbl HIKE.

int i =5; // koHcTanTa LETOrO THIIA,
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double d = 5.2; // BemecTBeHHas! KOHCTAHTA, UCIIOJb3yeMast JIJIsl HHUITHATU3AI[UH

d =d*5 + 11.7; // koHCTaHTHI B BEIpAKEHUH

string Str1 = "IIpumep ctpoku 1 "; // crpokoBas koHcTaHTa B

B s3pike C++ MOKHO HCIIOJIB30BaTh TaKXKe IMePeMEHHbIE KOHCTAHTHOTO TUma. J[jist 3T0ro
HCIIOJIb3YETCS CIIEUATIbHOE KITI0UEBOE CIIOBO CONSE. JIJisi TAKMX MEPEMEHHBIX TAKKE BBIIEISACTCS
olepaTuBHAs MaMsTh, HO B MPOrpaMMe X M3MEHSATh HeNlb3s. KOHCTaHTHBIE MepeMeHHbIe JOJIXK-
HBI OBITH 00S13aTEILHO MHUIMATM3UPOBaHbI. [IpuMepsh:

const int i = 3; // koHcTaHTa LIETOTO THIIA,

const double d = 3.3; // BemecTBeHHast KOHCTaHTa, UCIIOJIb3yEeMast JIJIsl HHUITHATU3AI[UH

2.9. OnepaTopbl H COCTABHbIE ONIEPATOPHI

st paGoThl ¢ KOHCTAaHTaMM M NEPEMEHHBIMU HCIOJB3YIOTCSl ONEpaTophl MPOrpaMMbl
(Si). OmnepaTtopsl mopa3ACISIOTCS HA JIBE TPYIIIBI: ONEPATOPbl U3MCHEHHSI TICPEMEHHBIX H Olle-
paropsl ynpaBieHusi. OCHOBHBIM OIEpaTOPOM HM3MEHEHHUS MEPEMEHHBIX, SBISETCS OIepaTop
IpUCBauBaHMsl, KOTOPbIM HMEET BUA:

<JleBasi 4YaCTh BbIPA’KEHHMS NMPHCBAMBAHUSA> = <NpaBasi 4YacThb BbIPasKeHHUsS] NMPH-
CBaUBaHUI>;

B neBoii yactu oneparopa npucBauBaHus (B 00IIEM Cllyyae BbIpaXKEHUS) Yallle 3arUChl-
BaeTCsl KOHKPETHAs IEPEMEHHAs, a B IPAaBOM YacTU BhIpa)kKeHHUE aHAIornyHoro tumna. Hanpumep:

a=b+c;//a b, c - nepemenHbie 0OHOrO THIIA

Str3 = Strl + Str2; // nepemensnsie Strl, Str2, Str3 umerot Tum string

Omnepatopsl ynpaBieHHUs pacCMOTPUM HUXKe. B s3bIkax CTPYKTYpHOIO IpOrpaMMHUpOBa-
HUSL UCIIOJIb3YETCs MOHSATUE COCTaBHOroO omneparopa. CocTaBHOHM omepaTop — 3TO J00asi COBO-
KYITHOCTb OIepaTOpOB 3aKJIIOUEHHAs B CIIEIMalIbHbIE onepaTtopHble ckoOku. B C++ omeparop-
HBIMH CKOOKaMu sBJISIIOTCS purypHbie ckoOku (“{”, “}’). B mpyrux si3pikax mporpaMMHpOBaHHsI
MOTYT OBITh U IpyrHe OllepaTopHbie CkoOKH (Hampumep, begin u end). B npuniumne, cymecTBy-
0T SI3bIKH, B KOTOPBIX HE MPUMEHSIOTCS ONEpaTOpHbIE CKOOKU U AJI1 OObETMHEHUS ONIEpaTOpOB
UCTIOJIBb3YeTCsl CIEUAIBbHOE CTPYKTYPHOE TEKCTOBOE MpECTaBICHHE MPOrpamMMbl (Hampumep,
OUTLINE xak B WORD). CocTaBHOi1 oniepaTop MOKHO 3aIicarh Tak:

{s1,S2,S3, ..,Si,... ,Sk};

I'ne Si - mo0ObIe onepaTopbl U AUPEKTUBBI ONMcaHus s3bika C++.

IIpumepsl cocTaBHOTO oneparTopa:

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

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

B nanHOM mprMepe HCI0JIb30BaHbl Takxke oreparopsl BeTBieHus (if — else u ycnoBHbIi
omeparop () ? :).

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

Gyuknus printf (BeiBox o dopmary), seisercs GyHkuuei BoiBoaa B sizeike CU. Ilep-
BBl apryMeHT (DYHKIIMHM - CTPOKA B IBOMHBIX KaBbIUKaX, KOTOPas Me4aTaeTcs B TOM BUJE, B KO-
TOpoM yKka3zaHa B ¢pyHkuuH. [Ipumep:
printf("TIpumep cooOmienns"); BbIBEICT HA MEYATh TEKCT:
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[IpuMep coobumeHnnst
Onnako dynkrust printf("dnuna paBua %4dcm",1); BeIBeIeT Ha MMeYaTh yKe CICAYIOIIEe CO00-
HICHUE:
InmuHa paBHA lcmM
Takum obpazom, 3anuck "%4d" o3HauaeT: Brieyarath 3aJaHHYI0 BTOPBIM apryMEHTOM BEJIMYHUHY
B necatuyHoi (d) dopme B crienyromue 4 nosumuu. Kpome aecsaruanoro crierudukaropa Gop-
MaTa BBIBOJIa MOT'YT OBbITh MCIIOJIb30BaHbI CIIEAYIOIINE:
0-nipeoOpa3oBaHue B BOCbMEPUYHBIH (hopMmar;
X-1peo0pa3oBaHKe B IECTHAATEPUIHBIN popMaT;
N-npeoOpazoBaHue B 6€33HAKOBBIN JIeCATUYHBIN (popmarT;
S-mevath B CTPOKOBOM (popmare;
C-TieYaTh B CHMBOJILHOM BH/IC.
IlycTs p-yka3arens Ha cTpoky "llepBoe 3HaueHue", a nepemMeHHas X- COAEepKUT uncioS.813, To-
riaa oneparop printf(*'%s%6.3f'",p,X);BbIBeIeT HA TICUAThH
llepeoe BHaueHme 5.813.
[Tox yucno ¢ muaBaromeil TOYKON OTBENEHO 6 MO3UIMN, TPU U3 KOTOPBIX - O] APOOHYIOYACTD.
OT0 crpaBeJIMBO IS BceX TUIOB AaHHbIX. Crienndukarop f ucnonab3yercs s BBIBOAA TaHHBIX
tuna float (uuciio ¢ raBaromel Toukoi).CTpokoBas nepemeHHas B pyHkmuu printf Moxker co-
JEpKaTh YIPABIIAIOIINE CUMBOJIBI:
\n-HOBas cTpoKa;
\f-HOBas crpanuIa;
\t-TaOyssus;
\b-cTepers npeapiayIInii CHMBOI U T.]I.
B s3eike CU a1 BBOJA JAaHHBIX WCIOJB3YIOTCS pa3iiMyHbie (DYHKIMH, B TOM 4uciie getch u
scanf. c=getch(); 3mech ¢ - mepemenHas Tuna char uiau unsigned, el OyIeT TPUCBOCHO 3HAYeE-
HUe, BBEJCHHOE C KiaBuaTyphel. [lycTh mepemenHsble a, letter m n 0ObBsIBICHBI Kak int a,n; char
letter; BXomHas CTpOKa UMEET BUN
3162 y 47,
torga ¢ynkmus scanf(''%4d%c%2d",&a, &letter,&n); npucBOUT mepeMEHHBIM 3HAYCHUS
a=3162, letter="y', n=47. (3Hak & mepea MEPEeMEHHOM, ONpPEACNIIeT UCIOIb30BaHUE yKa3aTesi-
ajzipeca mepeMeHHoi, Ho 00 3ToM peub moiiaeT B Apyrux JIP) Bce apryMeHThI mpeacTaBlIsiOT CO-
oot ykazarenu. [Tpu BBome dyHkims scanf paccmarpuBaer mpoOessl Kak paseuTeTn BBOIU-
MBIX JaHHBIX.
IIpumeuanue: /[ cucremMarnueckux CBEIEHUM O paboTe QYHKIHUA MOXXHO BOCIOJIB30BATHCS
TaKXe: JUTEepaTypor Mo Kypcy, Jekiusamu no kypcy, MSDN u npyrumu ucrounukamu uHgop-
MaIuu.

2.11. OTaaaka nporpamm.

[Tpu pazpaboTke mporpaMM BaKHYIO POJIb HTPAET OTIATUUK, KOTOPHIH BCTPOCH B CHUCTE-

My MpOrpaMMHpOBaHus. B pexxumMe oTiagku MOKHO MPOBEPUTH PAOOTOCIIOCOOHOCTDH MpOrpam-
MBI U BBITIOJIHATH TIOUCK OIMIMOOK CaMOTo pa3HOro xapakTtepa. OTiaqanK MO3BONISET IPOCIEANTh
X0 (o 1Iaram) BBITTIOJIHEHUS TPOTPAaMMBI M OJTHOBPEMEHHO IMOJYYHUTh TEKYIINE 3HAYCHHS BCEX
NIEPEMEHHBIX U 00BEKTOB MTPOrPaMMBI, YTO MO3BOJISIET YCTAHOBUTh MOMEHTHI BpeMEHH (U orepa-
TOpBI), B KOTOPBIE MIPOUCXOIUT OLIMOKA U MPEANPUHATL MEPHI ee ycTpaHeHus. B nemnom, otian-
YUK TTO3BOJISICT BHITIOJTHUTD CIIEAYIOIINE ICHCTBUS:

— 3amycTUTh NpOorpamMMy B PeXXHME OTJIAJKK 0e3 TpaccupoBKH 1o miaram (F5);

— Beimonauts nporpammy 1o mraram (F10);

— BeimonmHUTE mporpaMmy Mo miaraM ¢ OOpalleHHSIMH K BIIOXKEHHBIM (DyHKIH-

sam(F11);
— YcranoBuTh Touky octanona (BreakPoint — F9);
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— BoImonmHUT iporpamMmy 10 IepBoi Touku octanosa (F5);
— IIpocmoTpets nr00BIe JAHHBIE B PEXKUME OTIaAKH B criennaibHoM okHe (locals);
— IIpocMoTpeTh M100bIe JAHHBIE B PEXUME OTIA KU IPU IOMOLIY MBIIIKH;
— V3mMenuTh J100bIe TaHHBIC B PEXUME OTIAJKU B cneuuaibHoM okHe (locals u
Watch);
— YCcTaHOBUTH IPOCMOTP MEPEMEHHBIX B crienuainbHoM okHe (Watch);
— IIpocMoTpeTh MOCIEI0BATENBHOCTD U BIIOKEHHOCTH BBI30BA (DYHKITHIA.
[Tpu BBIONHEHUH BCeX J1a00OpPaTOPHBIX Kypca CTYACHTHI TOJHKHBI aKTHBHO MCIIOJIBb30BATh
oTiauuK VS, 3HaTh €ro BO3MOXKHOCTU U OTBEYaTh HA KOHTPOJIbHBIE BOIIPOCHI, CBSI3aHHBIE C OT-
JaJIKOM U TECTUPOBAHHEM IIPOTPAMM.
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3. Unknnyeckume nporpammsbl

3.1. Pa3BeTBJsiioMecs: BbIYHCIUTEIbHbIE MPOIECCHI.

TpaguioHHO onepaTopsl BHIMOIHSAIOTCS MocienoBaTenbHo (MamuHa Teiopunra). OgHa-
KO peaslbHO MOCTPOUTH OoJiee WM MEHEe CIOXKHYIO IMPOrpaMMy, MMEIOUIYIO JIMHEHHYIO Mocie-
JIOBATEILHOCTD BBIMIOJHSAEMBIX OIEPATOPOB HEBO3MOXHO. JlJi 3TOro, MOMHUMO ONEpPaTOPOB BhI-
MOJHSIOMMX HEMOCPEICTBCHHbBIE BHIYUCICHUS (HAIIOMHUM — OIEpPaTOphbl MPUCBAMBAHUS 3HAYeE-
HUI) B f3bIKaX MPOTrPaMMHPOBAHUS MPEAYCMaTPUBAIOTCS ONEPAaTOpPbl YIpaBlIeHUS iU, Oosee
TOYHO, OIEPATOPHI, YIPABIISAIOLINE IOCIEAOBATEILHOCTRIO BBIMOJIHEHHUS JIPYTHX OIEPaTOpPOB
POTPaMMBIL.

Bo3MoskHBIE BapHaHTBl U3MEHEHHSI TTOCIIEAOBATEILHOCTH BBIITOJHEHHUS ONEpaTOPOB Clie-
IyIOIlKe, OHU 00 yCIIOBIIEHHBI pEAIbHBIMU MOTPEOHOCTAMHU MTPOrPAMMUPOBAHUS, & HMEHHO:

e Heo0xoauMocThio 0€3yCIIOBHOTO Tepexo/a K BBIMOJHEHUIO JPYroro oreparopa,
HaIrpuMep 3aBepIIAIOIIEro nporpaMmmy (0e3yClOBHBIN EPEX01 HA METKY).

e HeoOGxoaumocTs BbIOOpa aIbTEPHATHBHBIX IyT€H BBIMOIHEHUS MPOTrPaMMBbI
(YCOBHBII omepaTtop W onepaTrop MepeKiIrvareb BBIIOJIHEHUS TPYII ONepaTo-
pOB).

e Heo0XoauMocTh MHOTOKPATHOTO TTOBTOPEHHUS MOCIIEA0BATEIHLHOCTH OMEPaTopoB (
orepaTopbl HUKINYECKOTO TOBTOPEHUS).

e BEBI30B MOBTOPSAIOUICIHCS TOCIEIOBATENILHOCTH OIEPATOPOB, HACTPAWBAEMBIX Ha
3apaHee BBIJCJIEHHbIE TapaMeTphl (BbI30B NpoLeayp U QyHKIUI).

PaccmoTpum npumenuTensHO K s3biky CU npeycMOTpeHHbIE B HEM OIepaTophl YIpaB-
JICHHUS.

3.2. BesycaosHblii nmepexon (goto)

Jlnst 6e3yClIOBHOTO Mepexoia YIpaBieHHus K JApYyroMy olepaTropy MporpamMmsbl, He sIBJIs-
IOLUMCS CIIEAYIOUIUM [0 MOPSIJIKY, UCIIOJIb3YeTCsl oneparop goto. MecTo mporpaMMsbl, B KOTO-
pO€ OCYILECTBISETCS Nepeiaya yNpaBiIeHUs, 3aJacTcs CHEeUalIbHON MeTkor. MeTka 3amaercs
uMeHeM (MACHTU(DUKATOPOM) U pa3MellaeTcsl Mepes ONnepaTopoM, K KOTOPOMY Mbl XOTHM Iie-
peiitu. Ilpu3HakoMm MeTKHU SBISi€TCS JIBOETOUME, KOTOpoe Oe3 mpobena pazmeniaercs 3a METKOH.
@®opMaIbHO 3TO BBIMJISIIUT TaK:

goto <MeTKa>;
<MeTKa>: <oIleparTop>;

Huxe npuBeneH ¢pparMeHT nporpaMmsl, B KOTOPOM Hcnoib3ytoTest meTku (Lab0, Labl) u
orepaTopsl 0€3ycIOBHOM mepenaun yrnpasieHus goto. OnepaTop nepenavyu yrnpaBjieHUs Ha MET-
Ky Lab0 3axoMMeHTHpOBaH, Tak KakK IPU €ro UCIOJIb30BAHUU BO3HUKAET OECKOHEUHBIN UK —
BBITIOJIHEHHUE NTPOTrPaMMbl HUKOTJa HE OCTAHOBUTCSI.

// nepexonm m MeTKa

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

Lab0:

goto Labl;

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

Labl:

// goto Lab0; // BeCKOHEUHEIM LMK — BaKOMEHTUPOBAHO!
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printf ("lepexomum comga!'!\n") ;

Omneparopbl 0e3ycIIOBHOI Mepeaayu yImpaBlIeHHsS HCHOJB3YIOTCS B mporpammax Ha CU
TOJILKO B MCKIIFOUUTEIIBHOM ciiydae. Bo-TiepBbIX, TOKa3aHO, YTO JIFOOOM aNrOpUTM MOXKHO pea-
JN30BaTh 0€3 MCIOIB30BAHUS ITOTO ONEPATOPa, a, BO-BTOPHIX, €r0 MPUMEHEHHUE MOXKET MPHUBO-
JUTh K CIIOKHBIM JUIsl TIOMCKa omuOKaM. B Hamux mpumepax, Ui OpraHW3aIiyl IUKIIOB MbI
MIPOJIEMOHCTPUPYET UCIIOJIB30BAHUE ITOTO OIlEpaTopa.

3.3. BerBiienne u oneparopsl BerBiaenus (if - else)

YacTo B mporecce NporpaMMHBIX BBIYUCICHHA, B 3aBUCUMOCTH OT JIOTHYECKUX YCIIOBUH,
ONpeaAC/IICMBIX IICPEMCHHBIMU ITPOTPAMMBI, HGOGXOI[I/IMO BBIIIOIHATE JILOO OHH, JII/I6O Apyruc
NecTBUs. XapaKTepHBIM MPUMEPOM MOXET CIY)KHTh MPOTrpamMma, JJIsi BBIYUCICHHS KOpPHEU
KBaApaTHOI'0 YpaBHCHUA. B 3aBucuMocTH OT 3HAYCHUSA JUCKPUMHWHAHTA MBI ITOJIy4acM 100
JICHCTBUTEINIbHBIC, JIN0O KOMILICKCHBIC 3HAYCHUSI KOPHEH ypaBHEHHUs (IIPUMEpP TaKO# MpOrpaMMbl
MBI PAaCCMOTPHUM HUXKE).

YcnoBuslii onepatop (if - else) mo3BossieT caenaTe NPoBEpKy U 0O0ECTIEYUBAET BETBICHHE
B rporpamme. B ycioBHOM omepaTope IpoBepseTCs JOTHYECKOe YCIOBHE M, B 3aBUCUMOCTH OT
pe3ysbTara BBINOJHACTCS 00 OJHA TPyIa ONepaTopoB (COCTABHOM OnepaTop B OOIIEM CIy-
yae), 00 Japyras Tpyrmma orneparopoB (COCTaBHBIX OMEpaTtopoB). GopMain30BaHO 3TO MOMKET
OBITh 3aIKUCaHO TaK:

if (Knoruueckoe yciaoBue>)

{ <cocTaBHOIi ONePaTOP, BHITOJTHSIEMbIii IPH HCTHHHOCTH YCJIOBHSI>}
[else [if]

{ < cocTaBHOM OnMepaTop, BHINOJHAECMBbII NPH JIOKHOCTH YCJIOBHA >} |
;

Bropas wacte ycnoBHOToO omepaTopa HeoOs3aTenbHa, B 3TOM Cllydyae B MPOTpaMMe BbI-
MHOJIHSIETCSI COCTaBHOU orneparop Npru UCTUHHOCTH YCJIOBHUA, B IPOTHBHOM CJIy4a€ HUKAKHUX I[el\/JI-
CTBHUH MPOCTO HE MPOU3BOAUTCS. [IpuMep yCIOBHOTO omeparopa Juisl CPaBHEHHS JIBYX TIEpPEMEH-
HBIX, B KOTOPOM TIO pe3yjbTaTaM CPAaBHEHHS BBIBOJUTCS TEKCT O TOM, Kakas M3 MEePEMEHHBIX
OoJbIIe:

// ycnoBHbIM nepexoa (MakCMMyM U3 ABYyX NEPEMEHHBIX)
inta =5;
intb =3;
if (a > b) // NpocToe ycnosne
printf(" a>b '\n");
else
printf (" a<=b \n");

Y CIIoBHBIE OnepaTopsl MOTYT OBITH BJIIOXKEHBI, BHYTPH OJHOTO OINEPaTopa, B Telle COCTAB-
HOTO OIlepaTopa pa3MemIaloTcs Apyrue. JTO MOKa3aHO Ha MpUMeEpe, B KOTOpOM, mocie else,
BCTaBJISIETCSI HOBBIN YCIOBHBIN OMEPaTOp:

if (a>Db)
printf(" a>b \n");
else
{
if (@ < b) // BNOXEHHbIN YCNOBHbIN onepaTop
printf (" a<b "\n");
else
printf (" a=b "\n");
I
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Hpyroi npuMep yCIoBHOIO Oleparopa:

if (i >5) // npoBepka ycnosus

{ iMas[i] = 0; Flag = false;} // Crapwum snemeHTaM MaccuMBa MNPUCBOEHO
3Ha4veHune 0

else

{ iMas[i] = iMasB][i]; Flag = true;}; // Mnagwum snemMeHTam maccmea - iMasBl[i]

3.4. lepexmouarenu (Switch - case)

[Mepexsoyarenu (SWitch - case) mo3BosstOT cienarh BHIOOP U3 MHOXKECTBA alIbTEPHATHB.
3mech a7 KpaTKOCTH Mbl X He paccmarpuBaeM. C HuMHU Oosiee TOJPOOHO MOKHO IMO3HAKO-
MUTBCSI B PEKOMEHIOBaHHOH uTeparype. KpaTko moscHUM cliieyroiiee: B 3arojioBKe ornepaTopa
(switch) nposepsieTcst 1iemouncieHHOE BhIpakeHue (y HaC MPOCTO - NUM); B 3aBUCHMOCTH OT
Yrclia BBIMOJHIETCS CPaBHEHUE C KOHCTAHTOM YKa3aHHOM IOCIE YacThio BbIOOpa ( Case); eciu
3HAYEHHUs COBMAAAIOT, TO BBIMOJIHAETCS IPyINa OeparopoB nocie case. [Janee nocienoBarenb-
HO BBITIOJIHAIOTCS BCE OINEPATOpPhl, KOTOPBIE PACIIOIOKEHBI B IAHHOM MepekiitoyaTene (BHE 3aBH-
CHMOCTH OT CpaBHEHHUI CASe), €CIIM TaKOE€ BBHIMOJHEHUE HE MPEPHIBAETCS C TOMOIIBIO OIepaTopa
break. Eciu takoii onepatop (break) Bcrperumiicst B Tekcte, TO aajiee BBIMOIHIETCS OMEPaToOp,
KOTOPBIA CJIETyeT 3a MepeKirodareneM. Eciu coBnajieHnii ¢ KOHCTaHTaMu Case BooOIe He Obl-
JI0, TO P HAJIMYHMH BBIMOIHSIETCS TPYIINA ONEepaTOpoOB, KOTOpas CIeAyeT 3a KIIOUYEBBIM CJIOBOM
default, u npoBepku npekparatorcs. Hike mpuBoIuThCs MepeKItoyaresib, B KOTOPOM 3HAYCHHE
MepeMEeHHON NUM MpoBepsAETCs MOCIEA0BATEILHO ¢ KOHCTaHTaMH 1, 2, 3.

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

{

case 1:
printf("Beibop 1'\n");
break;
case 2:
printf("Beibop 2'\n");
case 3:
printf("Beibop 3'\n");
// break
break;
default:
printf("Beibop no ymonyanuio!'\n");
e
Pe3ynbrar paboThl JAHHOTO TEKCTa TaKou (MpoaHaTM3UpyHTe, TOYEMY TaK):
BriGop 2!
Briop 3!
B Merogmdeckom mocobuu [5] B pazziene 8 mOoCMOTpUTE, TTOKATyCTa, KaK o(opmisieTcs
B OJIOK-CXEeMax OIepaTop MepeKIrvaTesb.

3.5. Huxusi (for, while, do)

“I/IKJ'II)I — 3TO Cbpal"MeHTBI ImporpamMmsal, KOTOPBLIC JIA AOCTHXKCHUA PE3yJIbTaTa HYKHO
MOBTOPSTH MHOTOKPATHO. [IMKIIBI cotepKaT TpU OCHOBHBIX AJIEMEHTA:
— HavanpHble YCIIOBUS HMKIIA, BBHITIOIHSIEMbIC OJTHOKPATHO JJIsl HavYasia UKJa
— Teno nMKIIa — TOBTOPSIIOIIAECS ONIEPATOPHI;
— YcnoBue, mpoBepsolee 3aBePIICHHE WU MPOJIODKEHUE TUKIHYECKUX TTOBTOPE-
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HUM.

B 3aBucumocTu OT TOro Kak B mporpamme 3amucanbl 3TH 35eMeHTsl, B CU npennaratores
OIepaTopsl MUKJIA Pa3IUYHOTO BH/IA: TOBTOPUTH 3alaHHOE YKcio pa3 (for), moBropuTh moka uc-
TUHHO ycioBue (While) u BeImonHuTE, IpoBepuB yciaoBue npoaonkenus(do - while). Bo Bcex
CIIy4asiX Ha4aJIbHBIE YCIIOBUS IIUKIIA MOTYT OBITh 3aJIJaHBI ONIEPATOPAMHU MPEABAPUTEITHHO. Y CII0-
BHE MPOJIOJDKEHUS 3aMKMCHIBAETCS B CaMHX OllepaTropax mukia. Teno mukia 3ajgaercs B BUAE CO-
CTaBHOT'O OIepaTopa, KOTOPBIA MOXKET BKJIIOYATh M JAPYrHe ONEPaTOpPhl IUKIA U JUPECKTHBBI
OMMCAaHUA TEepEeMEHHbIX. Takue IUKIbl HA3bIBAIOTCS BJIOKEHHBIMH. [IpuBenem mpumepsl pas-
JUYHBIX OTIEPATOPOB IHKIIA.

B omepatope 1ukia for mis ynpasieHus IUKIOM B €r0 3ar0JIOBKE 33/1al0TCsl TPH COCTaB-
JSOIIKE, pa3/ieJICHHbIC 3HAKOM ‘;” — TOYKa € 3aIsATOM: 3a/1aHie HA4aJIbHOTO 3HAYCHHUE IIePeMEH-
HOH ympaBieHHs HUKIOM (MOXET Jjake BKIIOYAThCS €€ OMUCaHKe); IPOBEpKa YCIOBUS IPOIOI-
JKEHUS IUKIIA U TPYyIIa OIepaTOpPOB, BBITOJHICMBIX TIOCEC 3aBEPIICHUS KAXKIOTO IIara IKia
nepe] mpoBepKkoil ycnosus. [IpuBeneHHbIN HUXKE UK (€T0 TeO — ONepaTop MeyaTH) BBITOIHS-
ercs 5 pa3 s 1 ot 1 10 5 BraounTenbHo ¢ mrarom 1 (i++). Jlamee BBINOMHICTCS CICAYIOIAN
oTepaTop, pacloI0KEHHBIN MOCIe Tela IUKJIA.

// Uukn for
for(inti=1 ;i<=5;i++)
{
printf("LUar uukna(for) - %d\n" , i);
b

B omnepartope nukia While cragana mpoBepsieTcst yciaoBHe MPOIODKEHHUS IIUKIA, YKa3aH-
HOE B 3arosioBke. Eciu ycioBre UCTUHHO, TO TEJO IIUKJIA BBIOJHIETCS, @ 3aTEM CHOBA MTPOBEPS-
eTcs ycioBue npoaonkeHus. Korna ycranaBiauBaeTcst (pakT JIO)KHOCTH YCJIOBUS, TIOBTOPHI Tella
IIMKJIA TIpeKpaIaroTcs. [IpuBeIeHHbIN HIDKE UK BBIMOIHASTCA 5 pa3 1 K ot 0 1o 4. (3ameTsh-
Te, mocieanee 3HaueHne K paBHo 5-tu). Jlajaee BBIMOIHIETCS CIEAYIOIIUNA OMepaTop, pacioio-
JKEHHBIN TIOCTIE Tella IUKIIA.

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

B oneparope nukia do cHavasa OTHOKPATHO (BCEr/a) BBIMOIHSIETCS TEJIO [UKIIA, a 3aTeM
poBepsieTCs ycaoBUe mpoaoivkeHus ukia (While), ykazannoe nociie tena. Eciu ycnosue wuc-
THHHO, TO TEJIO I[MKJIa CHOBA BBIMOJHACTCS, @ 3aTEM CHOBA MPOBEPSIETCS YCIOBUE MPOIOIKCHUSL.
Korma ycranaBiuBaercst (pakT JIOKHOCTH YCIOBHSI, TOBTOPHI TeJa IMKJIA Mpekpammarorcs. Janee
BBITIOJIHSIETCSI CICAYIOIIHIA OTIepaTop, PACOI0KEHHBIH MOCIe Tea MUKIIa. [IpUBeIeHHBIN HIKE
UK BBITIOJTHsIETCs 2 pasa st | ot 0 1o 2, marom 2. (3aMeThTe, MocieHee 3HaueHue | paBHO 4-
TH). Jlaiee BBIMOIHACTCS CIICAYIOUINI OTepaTop, PACIOIIOKESHHBIH TOCIe Tela [UKJIA.

// Unknbl do
inti =0;
do

{
printf("LUar uukna(do) - %d\n", i);
i++; i++;
} while (i < 4);
Omneparop break , Taxke kak u B nepexiitogaresie NpepbIBacT BHIMOJIHEHUE IIHKIIA JTF000-
ro tumna. Ilocie ero BBEIIOJHEHHUS OUKINYCCKUEC IMOBTOPCHUA MPCKpAIIaOTCA W BBIIIOJIHACTCA



22
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl I'YUMI]
onepaTop, CJICIYIOLINMI 32 OIepaTopoOM LUKIIA.
// Unkn for c ycnoBHOM OCTQHOBKOM Ha BTOPOM Luare
for(inti=1 ;i<=5;i++)
{
printf("LUar uukna(break) - %d\n" , i);
if (i == 2) break;
o
Omneparop continue mnpepbIBaeT BBIIOJHEHUE TOJIBKO TEKYIIEro mara nukia. Jlamee
LUK IIPOAOJIKACTCA TaK, KaK 3aJaHO 110 Ha4YaJIbHOMY YCJIOBHIO. B IIpUMEPE, PACIIOJIOKEHHOM
HIUKE 4acTh 2 IIMKJIA HE BBITIOJIHSIETCS MpU 3HAYeHUH HHeKca | paBHOrO 2-M.
// Umkn for ¢ ycnoBHbIM NpOMyCKOM YacTu OnepaTopoB HAa BTOPOM Luare
( continue)
for(inti=1 ;i<=5;i++)
{
printf("LUar umkna(break) - %d" , i);
if (i ==2){printf("Mponyck %d!"\n", i); continue; };
printf("Teno - yactb 2!\n");
¥
Jpyrue npuMepsl HCIIOJIB30BaHUS OIIEPATOPOB LIMKIIA.
Jns nmkoia for ( cymmupoBaHue MaccuBa):
Summ = 0; // Ha4anbHoe ycnosue
for (inti =0; i < MAX; i++ ) // HauyanbHOE yCnoBMe 1 NpoBepKa NpoACIKEHNS
{
Summ = Summ + iMasl[i]; // Teno umkna
... // Apyrue onepatopbl Tena umkna
¥
Jns nmkia while, Toxxe BeIuMcIieHHE CyMMBI MacCHBA!
Summ = 0; // Ha4anbHbIE YCI0BUS
int i =0; // Ha4anbHble ycnosus
while (i < MAX ) // npoBepka npoao/mKeHust

{

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

... // Apyrue onepatopbl Tena umkna

b

s mukona do — while (cymma B maccuse):

Summ = 0; // Ha4anbHbIe YC0BUS

int i =0; // HayanbHble ycnoBus

do {

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

i++;

... [/ Opyrve onepaTtopsbl Tena uukna

} while (i < MAX); // npoBepka nNpoAo/HKEHUS

BompmuaCTBO 0IIMOOK B LII/IKJIH‘-ICCKOﬁ nporpamMme CBA3aHO C HCBCPHBIM 3aJaHUCM
YCJ'IOBI/II\/’I IMPOBECPKU NPOAOJIKCHUSA U 3aBEPIICHHA IUKIIOB, a4 TAKXKC 3aJaHNUU HAaYaJIbHBIX yCJ'IOBI/Iﬁ
OHUKJIa. B sTom CJIydac 4acTo nporpaMma MOXKCET BBIIIOJIHATBCS CKOJIb YTOOAHO AJOJITO U I'OBOPAT,
YTO TIporpamMma 3aluKJIMIACh (3aMEThTEe, YTO JAHHOE CJIOBO YK€ BOIIUIO TaKXKe B 00MXO07 00BIU-
HOM peun!).
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3.6. Moaynu

[Ipu npoekTHpoBaHNH U pa3pabOTKe MPOrpaMM HMPUMEHSETCS METOJ] MOJAYJIBHOTO IPO-
rpamMMupoBanus. CyTb €ro 3akiIfo4aeTcsl B TOM, UTO CJIOXHasl Iporpamma pa30ouBaeTcs Ha OT-
JieNbHbIC YacTu (MOAYIH — HE HaJI0 MyTaTh ¢ yueOHbIMU Moy siMu). Kax bl Mmoxynb pa3paba-
THIBA€TCS OTAEIBHO M BO3MOXKHO Pa3HBIMHU MpOrpamMMHCTaMu. Takoil crmoco0 Ha3bIBAaIOT TaKKe
aexomnosuiye. COBOKYIHOCTh MOAYJIEM COCTaBISET HOPOEKT MporpaMMbl. Moayiau ObIBaroT
pa3HbIX TUIIOB:

— McxoaHble MOYJIH, COIEpIKAILIME TEKCT HA A3bIKE IPOrPAMMUPOBAHMUSL.
— OOBEKTHBIE MOAYJIH MOIY4aIOTCS B pe3yIbTaTe KOMIMWISIIUYA TPOTPAMMBI.
— McnioaHumble MOJTy/TU TIpeHA3HAYCHBI JJIs1 BBITIOJIHEHHS] IPOTPAMMBI.

HcxonHbie MOAYIH MOTYT ObITh pa3HbIX THUIMOB. OCHOBHBIE UCXOJIHBIE MOIYIH — 3TO MO-
Iynu mporpamm (*.C, *.Cpp) U MOAyJU 3arojoBOYHBIX (aiiioB (*.h , *.hpp). OHu BKIIIOYEHBI B
pas3HbIe pa3felibl IepeBa MPOeKTa MPOrPaMMBbl.

OOBekTHBIE MOIYTH (HOPMUPYIOTCSI KOMIWJIATOPOM SI3bIKA MPOTrpaMMUpOBaHus (y Hac
C++) B ToM ciydae, ecnu He ObTO OMMOOK B nporpamme. OObEKTHBIE MOTYIH SIBISIFOTCS TIPO-
ME)XYTOUHBIM 3BEHOM B CO3JIJaHUM IPOrpaMM, HO HE MOTYT BBIIOJHATHCS HEMOCPEICTBEHHO.
[Tonkitouaemble B MporpaMMy OUOIHOTEKU COJIEPKaT OOBEKTHBIE MOAYJIH, TOITOMY HE Tpedy-
€TCsl MX MOBTOPHOU KoMUY, OObEKTHBIC MOIYJIM HMEIOT pacimpenue *.obj.

HcnomHuMble MOAYNH TMpeIHA3HAYEHBI Ui HEMOCPEACTBEHHOTO BBIMOJTHEHHUS Ha KOM-
NBIOTEPE WIM TMOJKIIOYEHHS] B BBINOJHAEMYIO mporpamMmy. OCHOBHBIE MCIOJIHHMbBIE MOAYIH
UMEIOT pacuIupeHue *.exXe (wim *.C0m), mo3TOMY OIepaloOHHAas CUCTEMa MOKET KOHTPOJIUPO-
BaTh WX 3amycK. Moayinu quHamudeckux Oubmnotek uMerot pacmupenue *.dll. CymectByror u
JIpyTrue pa3HOBUIHOCTH UCIIOTHUMBIX MOJYJIEH, 3aBUCAIIUX OT UCIOJB3YEMBbIX TeXHonorui. Mc-
MOJIHUMBIE MOAYNH (DOPMHUPYIOTCS CHEIHATbHOM NMPOrpaMMON CHCTEMBI MPOTPaMMHUpPOBAHUS
pPEIaKTOPOM CBsi3ed (MM KOMIIOHOBIIMKOM). PeakTupoBanue cBsi3eil 3aKiI04aeTcsi B MPOBEpPKe
MEKMOJIYJIBHBIX CBSI3€W MO (PYHKIUSAM U 110 JaHHBIM U OObEAMHEHUH WX €IWHBIA MCTIOJIHUMBIN
mMoayib. [locnenoBaTenbHbIN mporiecc 00pabOTKH MPOrpaMMbl I MOJYyYEHHUs] HCXOJHOTO MO-
JyJIst IPEJICTaBIICH B METOIUYECKOM Imocoouu B pasaene 3[5].

Jnis oObenuHeHnss Moayiae (QyHKIMOHAIBHO U MO AaHHBIM B C++ HCHOIB3YyIOTCSA MpO-
TOTUIBI (PYHKIMM U OMKMCaHNEe BHEIIHUX NepeMeHHBIX. [lokaykeM 3TO Ha MPOCTOM MpUMepe:

// Moaynb 1

inti = 0; // TnobanbHas nepeMeHHas

int Summ(int a, int b){}; // Onucanune dyHkumnm B moayne 1

// Moaynb 2

extern int i; // OnnucaHne BHELIHUX AaHHbIX

int Summ(int , int ); // NMpoTOTUN BHELLHEN (YHKLIMK
main(){

i =5; // cnonb3oBaHME BHELLIHUX AaHHbIX
S = Summ(2,2); // Bbi30B BHeLWHeN DyHKLNM

B Momyie 2 ucmonbs3yercst IepeMeHHas |, OmMcaHHast Kak riio0aibHas epeMeHHast B MO-
nyne 1. B moayne 2 ucnons3zyercss GyHKIMs SUMM, onrcaHHas Kak B Moayne 1. J{ns mpaBuiib-
HOTO 00BEIMHEHUSI CBsI3EH (pabOTHI peaKkToOpa CBSA3EH ) UCTIOIB3YIOTCS OMMCAHUs BHEIIIHUX JIaH-
HBIX (EXtern) u 3ajanue NpoToTumna GyHKIUH SUMm.

3.7. llousiTHe 0 OJIOK-CXEeMax

Jlnis onucanus alropuTMOB MCTONB3YIOTCS pa3iinyHble criocoObl. Hanbonee HarmsaHbIM
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U TIPOCTBIM SIBJISIETCSI TEXHOJIOTHS O10K-cXeM. B mabopaTtopHbix paboTax BaM HEOOXOJUMO B CO-
BEPIIICHCTBE OCBOUTH ATy TexHoJorHio. B JIP Ne2 (hparmMeHThI mporpaMM MUKINYECKOTO BUAA U
C BETBJICHUEM HY)XHO 0(pOopMHUT B Buze OJI0K-cXeMbl. BIOK-CXeMbl IO3BOJISIFOT HE TOJIBKO JIOTHY-
HO U 0e3 omuOOK MOCTPOUTH MPOTrpaMMy, HO M MPOBEPUTH ee paboTy B mpolecce OTIAIKU U
POBEPKH. TeXHOJIOTHsSI MOCTPOEHUS OJIOK-CXEM MOJIPOOHO OMUCAHA B METOAMUYECKOM MTOCOOUH K
nabopaTtopHbIM paboram 1o Kypcey[5] B pasaene 8. J[ns rpadudyeckoro mocTpoeHuss OJ0K-CXeM
OYEHb YZ00HO HCIIONBb30BaTh MporpaMMHslid poaykT MS Visio. Ilpumep 6J10K-cXeMbl JUIs BbI-
YHUCIIEHUSI CyMMBI MOJIOKUTENIbHBIX AJIEMEHTOB MacCHBa MPUBEICH HUXKE.

‘ Hauano ’

¥

I Sum =0 I

¥
—>-< | = 0,razm >_

S

HeT na

Sum = Sum + iMasli];

2

MevwarTs razm , Sum
—— T
‘ KoHewn '

3.8. bubauorexn GpyHKumit

B cucremax mporpamMmupoBaHUS MpeAycMaTpUBAETCS MHOTO OMOIUOTEK /Ui (HYHKIUI
Pa3TUYHOTO Ha3HAYCHHsI (HAIIpUMeEp, I pabOThI CO CTPOKaMH, BBHIMOJTHEHHS BBOJIA M BBIBOJIA,
paboThl ¢ MACCUBAMHU U T.1.). DTH OMOIMOTEKH MOJKIIOYAIOTCS ¢ TTOMOIIIBIO 3ar0JIOBOYHBIX (haii-
JIOB WJIM TIPOCTPAHCTB OMucaHuii (MMeH - namespace). Kpome 3aroinoBouHbIX (aiiaioB AJis HC-
MOJIb30BaHUs OMOTMOTEK MOAKIIOYAIOTCS CIICIUATbHBIE MOIYTH (MHOTJA OHU TMOJKIIOYAIOTCS
aBTOMAaTU4eCKH), conepxamme onucanus ¢pyukiuit ( *.lib mwim *.dll). Tlpumep noaxmoueHns
OubIMoTeKk BBO/AA/BHIBOAA M OMOIMOTEK A7l pabOThl ¢ MATEMAaTUYECKUMH U CUCTEMHBIMU (DYHK-
ITUSMU:

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

CrangapTHbIX OMOMHOTEK O4eHbh MHOTO. Hy»HO XOpOIIIO 3HATh WX HA3HAYCHHE U UX CO-
CTaB JUIS WCIIOJIB30BaHUS B mporpammax. Yem Jrydine 3HaHHUS O OMOIHOTEKax, TeM OBICTpee U
0e301mnO0YHO MOKHO CO3JaTh CIOKHYIO IporpaMmMy. B COBpeMEHHBIX CUCTEMax MPOrpaMMHUpPO-
BaHUs JOCTYNHBI (OOJNBIIOM KOJIWYECTBE) OMOIMOTEKH KJIACCOB, KOTOPHIE ONKCHIBAIOT HOBBIE
JIOTIOTHUTEIHHBIC TUIIHI JAHHBIX.
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4. MaccuBbI U yKa3aTenu B nporpammax

4.1. MaccuBbI

IlepemenHast, KOTOpass MOXKET COXPAHATh TOJBKO OJHO 3HAUYEHUE, HA3bIBAETCS HPOCTOU
nepeMeHHoil. [l pa3paboTKU CIIOKHBIX MPOTrpaMM 4acTO HEJOCTATOYHO OJIHUX MPOCTHIX Mepe-
MEHHBIX, TaK KaK B TPOTUBHOM CITy4ae MPOCTHIX MEPEMEHHBIX ObLIO ObI OY€Hh MHOTO C Pa3HBIMHU
MMEHAaMHM, U TIPOIrPAMMMCT MOXKET JIEKO 3aIyTaThCsl B TAKUX HanMeHoBaHUsX. [losTomy B s3bI-
Kax MpOrpaMMHUpPOBAHHS BBEICHO MOHATHE MAcCUBOB (YHOPSIOYECHHBIX HAOOPOB) OJHOPOTHBIX
(ogHOTO THIA) IEPEMEHHBIX, TOCTYI K KOTOPBIM BBITIONHSETCS C YKa3aHHEM HOMepa OTACIbHOTO
aneMeHTa (MHAeKca). Takyro MEpEeMEHHYIO Ha3bIBalOT TaK)Ke NEPEMEHHOW C MHJEKCAMU WU
2JIeMEHTOM MaccuBa. [Ipu onucaHuy MOMHUMO UMEHHM M THIMA JJIs MACCHBOB HEOOXOIUMO YKa-
3aTh €ro pa3Mep, KOTOpBI Ha3bIBaeTCs Pa3sMEPHOCTBIO MaccuBa. B o01ieM ciiydyae MaccuB OINu-
CBhIBAE€TCs TaK:

<THIl MACCHBA > <HMs MacCUBa> [<pa3MepHOCTb MaccuBa>|;
Hampumep:
int iMas [10]; // onucan MaccuB iMas uenoro Tuna, coaepxalumin 10 anemeHToB ( HOMepa
0:9)
char sMas [MAX]; // maccuB sMas cMMBOJIBHOMO TUMa, coaepkalimii MAX anemMeHToB

PasmepHOCTh MaccuBa 3aJaeTcsl LEJI0W KOHCTAHTOW, MEPEMEHHON KOHCTAaHTHOTO THIIA
WM TIEPEMEHHOM dTara KOMIWISINH, ¥ IPU TAKOM OIMCaHWU Pa3MEPHOCTh MAaCCUBOB HE MOKET
U3MEHAThCA BO BpeMs paboThl mporpammsel. Homepa maccuBa HaunHatotcs ¢ Hyns (0), moaTomy
NOCJIETHUM 3J€MEHT MaccuBa UMeeT HOMEep (TOYHEee MHJEKC) Ha €AMHUIYY MEHBIIUH, yeM pas-
MEpHOCTh MaccuBa (B HamieMm ciaydae 9). [Ipu oOpaieHnn K >JIe€MEeHTaM MacCHBa MOXHO yKa-
3aTh, KaK KOHCTaHTY, TaK ¥ IEPEMEHHYIO 1IeJIOT0 TUIA, TaK U BhIpAaXKEHUE 11€JI0T0 THIIA.

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

MaccuBbl MOTYT UMETH 00Jiee OJHOTO WU3MEPEHHUsI, TPU 3TOM YKa3bIBAIOTCS 3HAYCHUS
Pa3MEpPHOCTH MO KXKIOMY U3MEPEHHUIO OT/IEIHHO B KBaIPAaTHBIX CKOOKAX:
<THN MaccUBa > <HM$ MaccuBa> [<pa3mepHocTh MaccuBal>|[<pa3mepHocTh MaccuBa2>] ...;
Hanpumep, 1ByMepHBIl MacCUB MOXKET OBITh OMKCAH TaK:
int iMas [5][5]; // aByMepHbI MaccyB iMas Lienoro Tuna, coaepkallunin 5*5 anemeHToB

[Ipu ucmonbp30BaHUM MEPEMEHHBIX MACCUBOB C Pa3MEPHOCTHIO Oosee 1-il momKkeH OBITh
yKa3aH HOMep (MHJIEKC) M0 KKIOMY M3MEpPEHUI0 (MepeMeHHasi ¢ WHIEKCAaMH — OIpEeIsIET B
KO/IbIIi MOMEHT BPEMEHHU OJIMH DJIEMEHT MacCHBa):

iMas [i][j] = 10; // iMas c HOMepaMu i 1 j NO KaxxAoOMy M3MepeHuto npuceamnsaeTcs 10

MaccuBsl HYXHBI JJIs1 TOTO, YTOOBI CeNaTh IporpaMmy 0osiee KOPOTKOH, st 00paboTKH
0OoJBIIMX 00BEMOB JAaHHBIX M JUIsI 0O0ECTICUCHHs] TUHAMUYECKOW HACTPOWKH Tmporpamm. Uwmcio
n3mepennit maccuBoB B C u C++ He OrpaHUYMBAETCS.

Pa3mepHoCTh MaccuBa B Ka)KJJOM M3MEPEHUU MOXKET ObITh 3a/aHa (Kak CKa3aHO BHIIIE):
IICJIOUMCIICHHON KOHCTAaHTOM, mepeMeHHou 3Tana kommuisiiuu (#define), koHcranTHO# mepe-
MEHHOH I1eJIOT0 THIIAa U IEJION TIepeMEHHOM (yIsl TMHaMHYeCKUX MaccuBoB). [Ipu mHUIIMANM3a-
[[MU MAacCUBOB (PUKCHUPOBAHHBIM 3HAYCHHEM KOHCTAHT HHHIIMATIU3AIUHU, PAa3MEPHOCTh MOMKET



26
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI],
OBITh HE yKazaHa. PaccMoTpuM eiie mpuMephl il Pa3HBIX CIIOCOOOB 3aJaHUS Pa3MEPHOCTH
MaccHBa:

#define N 10 // MNepemeHHas 3Tana KOMMMASLMK

int Mas[N]; // OnucaHne maccmBa pa3MepHocTbio 10

const int NMax = 5; // KOHCTaHTHas nepeMeHHas
int MasS[NMax]; // OnuncaHne maccmBa pa3MepHOCTbIO 5

int MasIni[] = {1,2,3,4}; // OnucaHne MaccMBa pa3MepHOCTbIO 4

WHuumanusanus JByMEPHbIX 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 JMHAMUYECKH ONPEAETUTH YUCIIO 3JIEMEHTOB B MACCUBE:
int iMas1[] = {3,3,2,4,5,6,0,1,9};
Razm = sizeof(iMas1)/sizeof(int);

Yka3arenp — 3TO IEpEMEHHAs1, KOTOpask COAEPKUT apec MaMsATH, T/I€ PACIIOJIOKEHA ApPY-
ras rmepeMeHHas (CM. pa3J/iell HWKe) WIH MacCHB MEPEeMEHHBIX (DTOT ¢parMeHT pas3ziesia MOKHO
MPOIMYCTUTh, MO3HAKOMUTCS MOAPOOHEE C yKas3aTelsiMU U BEPHYThCS K Hemy mo3xe). [lo-
YMOJIYAHUIO CaMO MMs MacCUBa TPAKTYETCS KaK yKas3aTelb Ha ero Hayano. [Ipowumroctpupyem
3TO IPUMEPOM.

int * PtrMas; // Yka3aTtenb Ha uenyto nepeMeHHyo
int MasP[1={ 1,2,3}; // OnucaHve mMaccusa

PtrMas = MasP; // Yka3aTento npMcBaMBaeTCsl yka3aTe/lb Ha Ha4yano MaccmBa
int m = PtrMas[1]; // k = 2!

Taxxe 3aberas Bnepes, MPOUJLTIOCTPUPYEM UCIOIB30BaHUE yKazaTenel aisi paboThl C
JTUHAMUYECKUMU MaccuBaMu. [Ipowstmroctpupyem 3To 3pa3y Ha mpumepe. B ykazarene PtrMas
3aMOMUHAETCs aJpec 0OMacTH AMHAMHYECKON MaMsTH, BBIACNEHHOW omepatopoM New. [lamee
JTUHAMHUYECKUII MAcCCUB 3alOJIHAETCS B IIUKIIC. 3aTEM C MCIOJIb30BAaHUEM OIEpaluu pa3bIMEHO-
BaHus (*) MBI TOJTyYMM HOBOE 3HaueHHE U3 MaccuBa (B nepeMennyio ). Ono pasHo 3.

PtrMas = new int [5];
for(intk=0; k<5; k++)
PtrMas[k] = k + 1; // OvHamnyeckoe 3anosiHeHWe Maccmea Ymcnamm ot 1 go 5
intl=2;
*(PtrMas + I) = | + 1; // Wcnonb3oBaHue ykasaTens Ans 3aHeceHue Ha Mecto [2]
3HayeHuns 3 (2+1)
| =PtrMas[l]; //1=3

4.2. Ykazareau

Kpome wncmonb3oBaHus MacCHBOB, €CTh M APYTrod cmoco0, 4ToObI caenath mporpammy
NMMHAMUYECKH HACTPAaWBAEMOW BO BPEMs BBIMOJHEHHUS. JTO NEPEMEHHBIC CIEIUAIBLHOTO THMA -
yKazaTenu. Takue mepeMeHHbIe COAEepKaT B KaueCTBE 3HAYEHUs HE YHUCIIO, a apec Pyrou mne-
peMeHHOH (B onepaTuBHOM maMaTH). [Ipy onucanny TakuxX MEPEMEHHBIX HY)KHO YKa3aTh CIICIIH-
aNbHBIN 3HAK — 3Be3A0uka (“*”). Kpome Toro, M0oMmKHO OBITH yKa3aH THUII IEPEMEHHBIX, HA KOTO-
pbI€ TaHHBIA yKa3aTelb MOXKET CChUIAThCS. MOXKHO OOBSIBUTH U MAacCHB yKa3aTeled W BBIMOJ-
HUTb MPEABAPUTENIbHYIO0 HHUIIMAIU3AIUIO YKa3aTenst. OnucaHue yKazaTens:

<THN yKa3arejis > * <ums yka3zaTeiss™> [ = < 3HaueHUe VI MHUIHAIU3AUN>];
Hanpuwmep:
// Ykazatenm
int /*i,*/j,k;
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int *pInt; // Ykazatenb Ha nepemMeHHyto Tmna int
int **pplInt; // Yka3aTenb Ha yka3aTeslb Ha NepPeEMEHHYI0 TUna int
int *pMas[10]; // MaccuB ykasaTenei
int al =5; // MNpocTtas nepemMeHHas
int *pInit = &al; // nHMUManM3aumns ykasaTens
Jns paboThl ¢ yKaszaTelsIMH HCIIOJIB3YIOTCSl JIBE CICIMAlbHBIC OIEpalldu: OIeparus
umeHoBanus (“&”) u omepauus pasbiMeHoBanus (“*). Omepanusi UMEHOBAHUS UCIIOJIB3YETCSI
JUUIsl BBIYMCIICHUS 3HAUCHUS yKazaTess — ajpeca MepeMeHHOM WM BhIpakeHusi. Onepanus pasbl-
MEHOBAHUS HUCHOJIB3YETCA JUISl MOJIYYEHHUs 3HAYEHUS IEPEMEHHOM, aApec KOTOPOW 3aJaH JaH-
HbIM yKka3zareneMm. [Ipumepsr:

/// 3apaHune 3HauyeHnq 1 agpecos

j=15;

pInt = &j; // MeHOBaHuWe - B yKasaTesb 3anMCbiBaeTCs agpec

i = *pInt; // pasbiMeHOBaHWe — 6epeM 3HauYeHMe NepeMeHHoN Nno ykasaTtento (j)
ppInt = &plnt;

k = **pplInt; // nBoNHOE pa3bIMEHOBAHWE yKa3aTens

Jnst ynporeHust paboThl ¢ yKa3aTelIsIMH, a TaKkKe JUIsd yJOOHOU Neperpy3ku onepanuii B
kiaccax B C++ BBezeHO noHATHE cchUIkK. CChIIKA TaKkXkKe 3aJaeT ajpeca APYTuX MEePEeMEHHBIX U
00BEKTOB, HO SIBHOTO HCIIOJIb30BaHUS OTIEPaIfii UMCHOBAHHUS U Pa3bIMEHOBAHHMS ISl CCHUIOK HE
Tpebyercs. benee nertanbHO CO cChUIKAMU BBI MO3HAKOMUTECH B Kypce OOBEKTHO - OPUEHTUPO-
BAHHOTO IporpammupoBanus (cM. aurepatypy[6] u MSDN).

4.3. luHaMu4ecKasi NaMATh

YacTo Bce nmepeMeHHbIe M1 MACCUBBI PACTIOIATalOTCsl B ONEPATUBHON MaMsTH 3apaHee, 10
Hayaja BBINOJHEHUS NporpaMmel. Bece paccMOTpeHHbIE paHee NpUMEPHI BKIIOYAIA TaKue mepe-
MEHHbIE U MacCcUBbl. PazMep BbIICIIEHHON MaMSTH O]l MACCHUB, TO €CTh €r0 Pa3MEPHOCTh B 3TOM
Clydae MU3MEHHUTh Helb34. [103ToOMy mpuxoauTcs 3apaHee pacCUUThIBATh MAKCUMAIIBHO BO3MOXK-
HYI0 pa3MEpHOCTh MAacCHBa, KOTOpas MpuemMsemMa i BCeX CiydaeB. JTO MPUBOJUT K Mepepac-
X0y TIaMATH JIJIs1 OTACNBbHBIX CitydaeB. JIJisi 5KOHOMHUHM TaMSTH U JIJIsl TIOCTpoeHus Oosee yHU-
BEpPCAIbHBIX MPOTPaMM HCIONb3YIOT JMHAMHYECKHU BbIAENsAeMble MepeMeHHble. C MOMOIMIbIO
crienuanbHbIX omneparuii (New u delete) MOKHO BBIIENIATH MAMATh BO BPEMsl BBITOJHEHHS ITPO-
rpammbl. Takue JaHHbIE Ha3bIBalOTCS AUHaMudyeckuMu. Panee B a3pike CU oneparruBHas naMsaTh
BBIJICNISIACH C MOMOIIIBIO crienuanbHbix Gyakuii (alloc, malloc u T.1.). Jlunamuueckue mepe-
MEHHBIE PACIIOIaraloTCsl B OMEPaTUBHON MaMsTH B CrieMaIbHOM obnactu. [y paboTel ¢ Taku-
MU JaHHBIMHM HMCHOJB3YIOT YKa3aTelW U CChUIKU. [Ipumep BblaeneHUs AMHAMUYECKOW MaMATH
JUISl yKa3aTenel U CChIIOK:

int * piDyn = new int; // BblaensieTcs obnactb Ans Lenovi nepeMeHHom

int *piDMas = new int[10]; // Bblgensetrca obnactb ans MaccvBa uenbix 10
nepeMeHHbIX

int *piDMas = new int[i]; // Beigensietcs ob6nactb 4ns MaccmBa LENbIX i MepeMEHHbIX
Pabota c ykazarensiMu Ha JUHAMHAYECKHUE IEPEMEHHBIC U MACCUBHI BBITJISAIUT TaK:

*piDyn = 5;

piDMas[0] = 5;

[To 3aBepmieHnio 010Ka, B KOTOPOM BBIJCICHBI JHHAMHUYECKHE TEPEMEHHBIE MX HAI0
yIAINATh CIeNUANIbHBIM orepatopom delete:

delete piDyn;
delete [JpiDMas;

Kpome storo st paboThl ¢ AMHAMUYECKOH MaMIThIO MOTYT OBITh MCIOJIB30BaHbI (yHK-

UK paboTHI ¢ AMHAMUYeCKOoi mamsaThio ( 6unbaroTeka malloc.h): Beimenenue (calloc , malloc) u
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ocBoOoxeHus (free), oneparuBhoii namsitu [Tpumep:
#include <malloc.h>

int *pMaslInt;
pMasInt = (int *) malloc ( 10 ); // BblaenuTb 10 6awT
free( pMasiInt ); // OcBo60oAWUTb AMHAMUYECKYIO MaMsAThb

pMasInt = (int *) calloc ( 10 , sizeof (int)); // BbigenuTb ansg maccvea 10 ‘kivtynjd no
pa3mepy int

pMasInt[3] = 10; // PaboTa C AMHAMUYECKMM MAacCUBOM

int iTest = pMasInt[3] ;

free( pMaslInt ); // OcBoboanTb AMHAMUYECKYO NaMATb
Jlpyrue BO3MOXHOCTH I paObOThI ¢ OMOIMOTEKOM BBl HAWJETE B JIMTEPATYPE U JIOKY-
MeHTarmu no CH.

4.4. OTnaaka nporpamMmm.

B sTom paznene noBropsieM BO3MOKHOCTH OTJaJ4MKa, TAK KaK AEMOHCTpALUs porpam-
MBI TIPETO/IaBaTei0 OJDKHA OBITh BBHINMOJIHEHA B pekuMe oTiamyuka. [Ipm pazpaborke mpo-
IpaMM BaXHYIO POJIb MIPaeT OTJIAAYUK, KOTOPBI BCTPOEH B CUCTEMY IporpammupoBaHusi. B
peXHME OTJIAJKM MOXHO IPOBEPUTH PabOTOCIIOCOOHOCTH MPOrpamMMbl U BBIIOJHUTH IOUCK
OLIMOOK caMoro pasHoro xapakrepa. OTiaauuK NO3BOJSET NPOCIEIUTh X0/ (IO 1Iaram) BbIIOJI-
HEHUS NporpamMMbl U OJJHOBPEMEHHO IOJIYUYHUTh TEKYIME 3HAUEHUS BCEX MEPEMEHHBIX U 00bEK-
TOB MPOTPaMMbl, YTO MO3BOJISIET YCTAaHOBUTH MOMEHTBI BPEMEHHU (M OIepaTopbl), B KOTOpbIE
MPOUCXOIUT OIMOKA U MPEANPUHATh MEPHI €€ yCcTpaHeHus. B 1ienom, oTiaaunk no3BoJiseT BbI-
MIOJIHUTBH CIIEYIOLUE NIEUCTBHS:

— 3amycTUTh NPOrpaMMy B PeXKHME OTJIAJKK 0e3 TpaccupoBKH 1o miaram (F5);

— Beimonaute nporpammy 1o traram (F10);

— BeimonHuTh mporpamMmy Mo maraMm ¢ OOpalieHUsIMH K BIIOXKEHHBIM (DYHKIIH-
sm(F11);

— YcranoButh Touky octanosa (BreakPoint — F9);

— BoInonHUTE nporpammy 70 rnepBoii Touku octanosa (F5);

— IIpocMmoTpeTs Mr00BIE TAHHBIC B pEXKUME OTIaAKH B criennanbHoM okHe (locals);

— IIpocmoTpeTs m100bIe JaHHBIE B PEKUME OTJIAKU ITPHU MOMOIIY MBILIKH;

— V3MeHuTh JIOOBIC TaHHBIC B PEKUME OTIAJAKU B crenuanbHoM okue (locals u
Watch);

— YCcTaHOBUTH TPOCMOTP MEPEMEHHBIX B crieraibHoM okHe (Watch);

— IIpocMoTpeTh mOCIE10BATENBHOCTD U BIIOKEHHOCTh BBI30BA (DYHKITHUIA.

[Ipu BBIMOIHEHNH BCeX 1a0OPaTOPHBIX Kypca CTYAEHTHI JOJDKHBI AaKTUBHO HCIIOJIB30BATh
otiamuuk VS, 3HaTh €ro BO3MOXKHOCTH U OTBEYaTh Ha KOHTPOJIbHBIE BOIIPOCHI, CBSI3aHHBIE C OT-
JaIKOW U TECTUPOBAHUEM ITPOIPAMM.

IIpumeuanue. [TonpoGHOe onrcanue MaTepuana U MOHATHH Bbl MOXKETE HaWTH B JIUTE-
parype [1 - 6] unu cnpaBounoii cucteme MS VS. Kpome Toro, He nporyckaiite JeKIUU 1o Kyp-
cy. He pexomenayro 6e30roBopouHo BepuTh MarepuasiaM u3 cetu MHrepuer (Hanpumep, B Bu-
KUIIEINN), TaK KaK TaM B HEKOTOPBIX CTAaThsIX €CTh OIIUOKH!

4.5. Moaynu
[Ipu mpoekTupoBaHUM U pa3pabOTKE MPOTpaMM MPUMEHSIETCS METOA MOJYIBHOTO IPO-
rpamMMupoBanus. CyTh €ro 3aKJIF0oYaeTcsl B TOM, YTO CJIOXHAs Iporpamma pa30ouBacTcs Ha OT-
JENbHBIC YacTh (MOJAYJIM — HE HAJI0 MyTaTh ¢ Y4eOHBIMU MOIY/IsIMU). Kaxknbiii Mmoyns paszpabda-
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TBIBAETCSI OT/AEIBHO M BO3MOXKHO Pa3HBIMU IPOTpaMMHUCTaMHU. Takoi croco0 Ha3bIBAIOT TaKkKe
aexomnosunyend. COBOKYIMHOCTh MOAYJIEH COCTaBiIE€T HPOEKT HporpaMmMel. Moayiau ObIBaroT
pa3HbIX TUIIOB:

— Hcxonnble Moy, coiepikaliye TEKCT Ha S3bIKe IPOrpaMMUpPOBAHMSL.

— OOBEKTHBIE MOAYIH MOIYYAIOTCS B pE3y/IbTaTe KOMIMWISLIMYA IPOIPAMMBI.

— McnoaHumble MOy IIPEIHA3HAYEHBI AJIs1 BBIIOJIHEHMS] IPOTPAMMBI.

HcxoHbIe MOYSIM MOTYT OBITh Pa3HBIX TUIOB. OCHOBHBIE UCXOHBIE MOIYJIH — 3TO MO-
nyad mporpamm (*.C, *.Cpp) u Moayiu 3aroyioBouHbIX (aiinos (*.h , *.hpp). OHu BKIIOYCHBI B
pa3Hble pa3zelibl IepeBa IPOEKTa MPOrpaMMBl.

OOBekTHbIE MOAYIH (HOPMUPYIOTCSI KOMIOMJIATOPOM $3bIKA MPOrpaMMHUpPOBaHMs (y Hac
C++) B ToM citydae, ecnu He ObuI0 OmMOOK B mporpamme. OOBEKTHBIE MOAYJIHU SIBIISIFOTCS TIPO-
MEXYTOUYHBIM 3BE€HOM B CO3JAaHUU IPOTrpaMM, HO HE MOTYT BBINOJIHITHCA HEINOCPEICTBEHHO.
[Togxirouaemble B MporpaMmMy OMOIHMOTEKH COJEpKaT OOBEKTHBIE MOAYIIH, TIOATOMY HE TpeOy-
eTCsl UX MOBTOPHO# KoMIuysinui. OObEKTHBIC MOJIYIIH UMEIOT paciuupenue *.obj.

HcnonHuMmele MOyJIM MpeIHA3HAYEHB! U1 HENOCPEACTBEHHOI'O BBIINOJIHEHUSI HAa KOM-
IbIOTEpE WIM MOAKIIOYEHUS B BBINOJIHAEMYIO mporpaMmy. OCHOBHbBIE HCIIOJIHUMBIE MOJAYJIU
UMEIOT pacuipeHue *.exe (uimm *.Com), mo3ToMy onepairoHHas CUCTeMa MOXET KOHTPOJIHPO-
BaTh WX 3amyck. Moaynu quHamudeckux oudmanorek umerot pacumpenue *.dll. CymectBytor u
JIpyrue pa3HOBUIHOCTH UCIIOJHUMBIX MOJYJIEH, 3aBUCSILUX OT UCIIOJIb3YyEMBIX TeXHONOrui. Mc-
HOJHUMbIE MOJYJIH (POPMUPYIOTCS CIELUAIBHOM MPOrpaMMOil CHCTEMbI MPOrpaMMHMPOBAHUS
PENAaKTOPOM CBsi3el (MM KOMIIOHOBIIMKOM). PeakTupoBanue cBsi3eil 3aKiI04aeTcsi B IPOBEPKE
MEXMOJIYJIbHBIX CBSA3EH MO (PYHKIUAM U 110 JaHHBIM U OOBbEJUHEHUU UX €AMHBIM UCIIOIHUMBIN
Monyib. [locnenoBaTenpHbIN Tporiecc 00pabOTKH MPOrpaMMBbl ISl MTOTYYEHHSI HCXOJHOTO MO-
JyJisl IPEACTABJICH B METOJMYECKOM 1ocobuu B paszaene 3[5].

s o6benuHeHus: MOAyJiell GYyHKIIMOHAIBHO U MO JaHHBIM B C++ HCHOIB3YIOTCS MPO-
TOTUIB! (YHKIIMHA U ONMCAaHUE BHELIIHUX NepeMeHHbIX. [lokakeM 3T0 Ha MpoCcTOM IpUMepe:

// Moaynb 1

inti = 0; // TnobanbHas nepemMeHHas

int Summ(int a, int b){}; // Onucanne dyHkumn B Moayne 1

// Moaynb 2
extern int i; // OnnucaHne BHEWHNX AAHHbIX
int Summ(int , int ); // NMpoToTUN BHELLUHEN (hyHKLMK

main(){

i = 5; // cnonb3oBaHWe BHELLHMX AaHHbIX
S = Summ(2,2); // Bbi30B BHELLIHEN (hyHKLMM

B Monayne 2 ucnonp3yercs nepeMeHHas |, OMcaHHast Kak riio0anbHas IepeMeHHas B MO-
nyne 1. B moayne 2 ucnons3yercs GyHKIUS SUMM, onrcaHHas Kak B Moayse 1. J{ns mpaBwib-
HOTro 00beIMHEHHs CBsA3eH (paboThl pelakTopa CBsI3eil) UCIOIb3YIOTCS ONMCAHUS BHEITHUX JdaH-
HBIX (extern) u 3aganue npoToTHna GyHKIHKA SUMM.

4.6. bubauorexku GpyHKUMIA

B cucremax mporpamMmupoBaHUS MpeaycMaTpUBAETCS MHOIO OMOIUOTEK Ui (QYyHKIUI
Pa3IMYHOrO Ha3HA4YeHUs (HarpuMep, /Ui paboThl CO CTPOKAMHM, BBIMOJIHEHHs BBOJA U BBIBOAA,
paboOTHI ¢ MACCUBAMH | T.J1.). DTU OMOIMOTEKH TOIKIFOYAIOTCS C TIOMOIIBIO 3aT0JIOBOYHBIX (haii-
JIOB WJIM TIPOCTPAHCTB OMUCaHMii (MMeH - namespace). Kpome 3aroioBodHbIX (ailioB uist uc-
MOJIb30BaHUS OMOMMOTEK MOAKIIOYAIOTCS CIeHUaNbHbIE MOJIYIH (MHOTJA OHU MOJKIIIOYAIOTCS
aBTOMAaTU4ecku), conepxamme onucanus ¢pynkuuit (*.lib wm *.dll). Tlpumep noaxmoyeHus
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6u0IMOTEK BBOJIA/BBIBOAA U OMOIHOTEK /Ui pabOThl C MATEMaTHYECKUMH M CUCTEMHBIMH (yHK-
USIMU:

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

CranmapTHbIX OMOIHOTEK O4YeHb MHOTO. Hy>KHO XOpOIIIo 3HaTh UX Ha3HAYEHUE U UX CO-
CTaB JUISl UCIIOJIb30BAaHUS B IporpamMmax. Yem Jryumre 3HaHHs O OMOIMOTEKax, TeM ObIcTpee U
6e3011M00YHO MOKHO CO3/1aTh CIIOKHYIO IPOrpaMMy. B COBpeMEHHBIX CHCTEMaX MPOrpaMMHpPO-
BaHMS JOCTYNHBI (OOJBIIOM KOJMYECTBE) OMONMOTEKH KJIACCOB, KOTOPHIE ONKCHIBAIOT HOBBIC
JIOTIOJTHUTEIILHBIC TUIIBI TAHHBIX.

4.7. budauorexku pynkuuii u madaonoB kiaaccos: RTL, STL, MFC, ATL

B CH++ BBenieHbI crienMabHbIE KIIACCH A1l paboThl ¢ MaccuBamu. [ X ucmonb30Ba-
HUSL HEOOXOIUMO OCBOUTH OCHOBBI OOBEKTHO-OPHUEHTUPOBAHHOTO MIPOTPAMMUPOBAHMS, YTO BaM
MPEJICTOUT B AAJIbHEHIINX TUCIUIUIMHAX. J[s1 oOmMX CBEeIEHUH MPUBOIUM 3/IeCh MaTepHall O
HazHayeHuu oubmmorexk MS VS.

B cucrembl nporpaMMHUpOBaHUs BKIIOYAIOTCS pa3inyHble OnOImoTekn QyHKIMA 1 Kiac-
coB. B MS VS BKJII04eHO HECKOJIBKO TPy TaKuX OUOIMOTEK, KOTOPBIE MOCTOSHHO Pa3BUBAIOT-
csl M 10OABISUTACH TI0 MEPE Pa3BUTHS CAMOM CHCTEMBI IporpaMMupoBanus. K coxanenuro, s
pa3HBIX SI3BIKOB M CUCTEM IIPOrpaMMUPOBAHUS MOKA HET €AMHOTO CTaHAapTa, MO3TOMY paszpada-
TBIBaTh MPOTPAMMHBIE CHCTEMBI, UCTOJIb3ys OMOIMOTEKH pa3HBbIX pa3pabOTYMKOB, 3aTPyIHU-
TenbHO. OHAKO CYIIECTBYIOT TEXHOJIOTHU U IIAT(GOPMBI, TO3BOJIAIONIME PELIUTh 3Ty Ipodiie-
My.

B MS VS npenycmoTpeHs! cienyrolye rpynibsl Ou0IMoTeK:

— CRTL - C Run-Time Libraries - cranmapTHble OMOIMOTEKH JTAIla BBIMOJIHCHUSI.
— STL - Standard C++ Library — crangaptabie 6uoanotexu C++.
— MFC - Microsoft Foundation Class Library — 6u6nmorexku kinaccos MS.
— ATL - Active Template Library — 6ubnroreku mab10HOB.
NET Framework Class Library— 6u6aunorexu margopmst .NET.

B C RTL BxitoueHO MHOTO 6MOIMOTEK A1 pabOThI CO CTAaHAAPTHBIMM THIIAMU JJAHHBIX,
daiinamu, CTpoKamMH U T.J. ITU OMOIMOTEKH BO3HUKIIM OTHOCHUTEIBHO JaBHO, HO TO/JIEPKUBA-
IOTCSl B HACTOAIIee BpeMsl M MPEACTaBISIIOT co00i Habop 6a30BBIX CPEACTB MPOrPaMMHUPOBAHUS
Ha s3pikax C u C++.

B STL BxitoueHo MHOro OuMOIMOTEK, OpUEHTUPOBaHHBIX Ha C++, n obecrieunBaromnX
paboTy ¢ MHOKECTBOM KJIACCOB, OOBEKTOB M MIA0JI0HOB. DTH OMOIUOTEKH JOCTYITHBI BCEM TOJTb-
30BaTeNsSIM U BKITIOYAIOT: OMOIMOTEKH MOTOKOBOTO BBOJIA, BBIBO/A (CiN, cout), paboTy ¢ KOHTe-
Hepamu o0bekToB (Vector, string, list, map, stack, set u muorue apyrue.), paboTy ¢ QyHKIUAME
u3 oubnmotek stana BeimosHeHus (CRT).

B MFC Brutouen mmpovainiiii Habop KI1accoB M (YYHKIIHMA, TO3BOJISIONINX 00ECIIEUYNTh
IpOrpaMMHUPOBAaHUE MPAKTUYECKU JIOOBIX 3a1ad. JTo OMOMMOTEKH KiaccoB M (YHKUMH: IMO-
CTpOCHHMS IPHUIIOKEHUIA, B TOM urcie u B cpene Windows, okoHHOro uHTepdeiica, yrnpaBieHus
daitnamu, paboThl ¢ KOHTEHTHEPHBIMHU KJIaccaMH, Tpaduueckoro uHTepdeiica, MOIIEPKKH pas-
JIMYHBIX TEXHOJIOTUH, B TOM YHCJIE H COBPEMEHHBIX (BEpPCHU OMOIMOTEK MMOCTOSTHHO OOHOBIISIOT-
cs1), MPOrpaMMHUPOBAHUS KOMMYHUKALIUK, 00pabOTKH TOKyMEHTOB M MHOroe apyroe. B yactHo-
ct, B apyrux JIP, Ml moznakomumcst ¢ konteitnepamu tuna CArray, CList u ap.

B ATL npeacrasien HaOop Oubimorek, noguepxkusaromux AX u COM TexHOJIOTHi.
Ywuciio JOCTYITHBIX KJIACCOB U MIA0JIOHOB B ATHUX OMOIMOTEKAaX COM3MEPUMEBI ¢ HAOOpoM OMOIHO-
tek MFC, oHM UMEIOT JOTIOTHUTEIBHBIC KIACChl M KJIACChl, KOTOPbIE MOXHO OJHOBPEMEHHO HC-
noas30Bath coBMectHo ¢ MFC (“Shared by MFC and ATL”). B uactHocTH, B apyrux JIP, Mbr
no3Hakomumcs ¢ koureiinepamu tuna CAtlArray, CAtlList u ap.



31
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI]

NET OGubnmorexu nmpeactasisitoT coboii Habop (MHOTIa M Oojiee TOYHO TOBOPSAT IUIAT-
dbopmy) OMOIMOTEK 7151 pa3paOdOTKH MPOrpaMM — MPHUIIOKEHHU cCaMOro YHHBEPCAIBHOTO BUAa. B
3Ty MmIaTopMy BKIIOUAIOTCS Takue OWMOIIMOTEKH, KOTOPBIC HCKIIOYAIOT HEOOXOIMMOCTh HC-
nosib3oBaHus ycrapeBmux ouommorek (CTR u STL). [Ipumenenue 3Toi miatgopMbl MO3BOJISET
c/IeNaTh MPUIOKEHHs OoJiee YHUBEPCATbHBIMH, OXBAThIBAET OOJIBILEE YHCIO COBPEMEHHBIX TEX-
HOJIOTUH U 00ecreurnBaeT HHTErPALUIO C APYTUMU CUCTEMaMH NPOTrPaMMHUPOBAHUS, B TOM YHCIIE
U Ha pa3HbIX s3bIKax. B wacTHOCTH B 3TOM 1utatdopme ompeneneHsl MadioHbl KiaccoB Array,
List u muorue apyrue. .NET OHOIMOTEKH MIMPOKO HCIONB3YIOTCS JUIS CO3JaHHUS CaiTOB
(ASP).ITnardopma .NET Oyner u3y4arscsi B OTACIBHBIX TUCHUIUTUHAX.

Onucanusi 6MOIMOTEK HaMOOoJIee MOTHO M ¢ MpUMepaMu B npejcTasieHsl [4]. Kpome To-
ro, onucanus 6ubmmorek CTR u STL Bl Haiinere B [13]. Bero HOBYIO nHpOpManmio 06 6u6-
JUOTEKaX MOXKHO Tak)Ke HalTh Ha caitax MS. Xopoiee 3HaHHE CYIIECTBYIONUX OMOIHMOTEK,
UX TIONOJHEHUS B HOBBIX BEpCHIX, HECOMHEHHO, TOMOXKET BaM CTaTh MPO(EeCcCHOHAIOM B MPO-
rpamMMupoBanuu. B apyrux JIP mukia Bbl HO3HAKOMUTECH C COCTABJISIONIMMHU JIPYTHX OMOIHO-
TEK.
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5. Acnonb3oBaHKe nepeMeHHbIX TUMa CTPoKa

B teopernueckoii yacTu onucanus J1abopaTopHOH pabOThl BBOASTCS OCHOBHBIE MOHATHS
U pacCMaTPUBAIOTCS PUHIIMIIBI I pabOTHI CO CTPOKAMH Ha si3bIke rporpammupoBanust CH.

5.1. Ctpoku B CH

Tun JaHHBIX CTPOKaA ABJIACTCA OJHUM M3 CaMbIX BAXXHBIX B I/IH(bOpMaI_II/IOHHBIX TEXHOJIO-
rusx. B mepeMeHHBIX M MaccuBaxX JAHHOTO THIIA 3a[IOMUHAIOTCS JaHHbBIC, XapaKTePHbIE JUIS HC-
NOJIb30BaHUs B 0a3ax JaHHBIX (Ha3BaHus, (paMuinu, UMeHa, 1aThl U T.1.). B npunmune, moobe
JTAaHHBIE MOTYT XPaHUTHCA B CHMBOJILHOM (pOpMaTe, a 3aTeM Iepe] HCIOIb30BaHHEM IPeodpas3o-
BBIBATHCSl B HY)KHBIM (pOpMaT ¢ MOMOIIBIO crenHuaibHbIX (QYHKIMHA s3b1Ka. K coxkaneHuto, 3ToT
THUI OTCYTCTBYET B CIIMCKE CTaHAAapTHBIX TUIOB si3bika CU. B pazsurun CU++ Takoit v peanu-
30BaH Ha OCHOBE KJIacCOB U Oubmmorek. HecMotps Ha 310 B 6a30BoM si3bike CU npenycMoTpeHbI
MHOTI'OYMCIIEHHbIE BO3MOKHOCTH, OMOIMOTEKH U CpeAcTBa Ui paboThl co cTpokamu. CTpoka B
si3bike CU npezicraBisieTcsi CMMBOJIbHBIM MaccuBoM (Char).IlpeaycMoTpeHbl BO3MOXKHOCTH: KO-
NUPOBaHMS M CIMSHUS CTPOK, X BBOJIA U BBIBOJIA, BBIICICHUE YaCTH CTPOKH, IOUCK B CTPOKE U
MHOI'MC APYTrUue€ BO3SMOXKHOCTH. PaCCMOTpI/IM Hux.

5.2. Onucanue CTPOK U HHUIHAJTHU3AIUA CTPOK

Onucanue CTPOKH COBMAJNAET C ONMMCAHUEM CHUMBOJIBHOTO MaccuBa. [Ipu 3Tom nomycTtu-
MBI BCE€ HM3y4YEHHBIE BaAMHM PAaHEE BO3MOXKHOCTH MCIIOJIB30BAHMSA W MHULMAIU3ALMU MacCCUBOB.
Hanpuwmep:
char Str1[10]; // OnucaHa cTpoka MakCMMasibHOM ANMHHBLI 9 CMMBOJIOB
[Tocnennum copepkaTelIbHBIM CHMBOJIOM CTPOKH JIOJDKEH OBITh HYJIEBOM CUMBOJ (OT-
Mmeuy He nudpa ‘0°, a cumpon '\0'), Mo3TOMy MaKCHMalbHas JUIMHHA CTPOKH, KOTOPYIO MOXKHO
pa3MecTUTh B JaHHOM MaccuBe paBHa 9-tu. OxgHo MecTo Tepsercsa. CTpoka ¢ TAKMMH CBOWCTBA-
mu HasbiBaeTcs “HynbrepmunHanTen” (Null Terminated — 3aBepiiennas Hynem). Takoe cornaiie-
HHUE 0 KOHIIE CTPOKH MO3BOJIsIET paboTaTh CO CTPOKAMH, HE YKa3bIBasl IBHO ee JUIMHY. Bo MHOTHX
nmporpammax, cucremax Juist pabotsl ¢ naHHbIMU (basax Jlanubix - BJl) ucnons3yroTcst HyabTep-
MuHanTen cTpoku. Iloatomy ucnons3yrorest u takue cornamenus B CU. [[ns 3anonsenust Mac-
CHBa CHMBOJIOB (CTPOKHM) MOKHO MCIIOJIb30BaTh OOBIYHBIE OINEpaTopbl MpucBauBaHus. Paszmep
maccuBoB B CH ¢ukcupoBaH, HO3TOMY MaKCUMAaJbHBIA pa3Mep JO0JKEH OBbITh ONpesesieH 3apa-
Hee. Kakplil 271EMEHT MacCuBa 3al0JIHAETCS OTAENIBHO:
char Str1[20]; // OnucaHa cTpoka MakcMMasibHOM ASIMHHBI 19 cMMBOIOB

Str1 [0] =TT,
Strl[1] = 'p';
Str1 [2] ='w';
Strl [3] = '™}
Strl [4] = 'e';
Strl [5] = 'p';

Strl [6] = "\0'; // HyneBoi cMMBON 3aHOCMTCSl B 3TOM C/yYae CaMOCTOSITENBHO
OHAaKO MOKHO HMCMOJIb30BAaTh KOHCTPYKIIMIO WHUIIMAIU3AMN CTPOKHU, UCITOIB30BAHHYIO
HiKe. OTMETUM, 4TO HYJIEBOW CHMBOJI IIPU TaKON MHUIMATIM3ALUU 3aHOCUTCSI aBTOMAaTHYECKH,
HY)XHO CIIEAUTh 3aT€M, YTOOBI JJIMHHA CTPOKH WHHUIIMATU3AIMA HE TPEBBINIANa pa3Mep CHUM-
BOJIBHOI'O MAaCCHBA:
char Str2[20] = "Mpwumep cTpokn RTLH";
char Str2[20] = {"N",’p ",'u ",/'m ",’e ",/'p ,'V"}; // MOXHO ¥ Tak ons Kaxgaoro sgemeHTa — 1
CMMBON
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Korna ncxonuslif pa3mep MaccuBa He TaK CYIECTBEHEH, TO MOXKHO HE YKa3bIBaTh IEPBO-
HAYaJIbHBIM MaKCHUMAaJbHBIA pa3Mep B KBAJPAaTHBIX CKOOKax. B »ToM ciydae pa3smep maccuBa
OyJeT BBIYUCIIEH aBTOMAaTHYECKH C YYETOM HYJEBOTO CUMBOJIA. B 3TOM ciydae MOKHO 3amnucath
TaK:

char Str3[] = "lMNpuMep CTpOKM C  pa3MeEpPOM B  [UIMHHY  CTPOKM

nHnumanusauum!";//MoacunTanTe camu (56)

Jlist 3an0JTHeHUsT CTPOKU MOXKHO HCIIONIb30BaTh OMOIHOTeUHy0 (pyHKIMIO Strcpy, xoro-
past BXoauT B coctaB Oubamorexkn RTL. [t 3TOro Hy»XHO MOAKIIOYUTH 3arojJOBOYHBIN (aiii
3TOM OUOIMOTEKU:

#include <string.h>

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

B nanHOM ciydae HyneBOW CHMBOJ B KOHIIE TEKCTa CTPOKH Takke OyAeT 3aHeceH aBTO-
Matuyecku. CymmapHasi JyIMHHA CTPOKH, BMECTE C HYJIEBHIM CUMBOJIOM, HE JIOJDKHA MPEBBIIATH
pa3Mep CHUMBOJBHOTO MaccuBa. [[jisi HaIeKHOrO KONMUPOBaHMS B OMOJIMOTEKHU €CTh U ApYyrue
dbynakuuu: strcpy_s u strncpy.

5.3. OcHOBHBIE ONepPallHU €O CTPOKAMU

B mpunnumne co ctpokaMu MOKHO paboTaTh KaK C MaCCHBOM CHMMBOJIOB. OJJHAKO B 3TOM
clIy4ae mporpaMMHUpoBaHue OyneT odeHb TpynoeMmkum (Hampumep, komupoBaHHE MOXKHO Clie-
7ath B nukzae!). OyHKIMKM KOMHUPOBAHHU MBI yXe paccMotpenu (Strcpy, strcpy_s u strncpy),
0JIHaKo B OMOIMOTEeKe cTpoK (String.h), mommepxkuBaeTcss MHOTO APYrUX Bo3MoOKHOCTEH. OYeHb
BAXKEH KOHTPOJIb PA3MEPHOCTH CTPOKHU IIPH PA3JIUYHBIX OINEPALMAX CO CTPOKAMH, TaK Kak, Tpa-
JTUIMOHHO, 3TU OIITUOKHU MPUBOJAT K 3aTUPAHUSIM B ONEPATUBHOM MaMSITH MIPOTPaMMBI, a, CIIE0-
BaTeNbHO, K HEMpeICKa3yeMbIM pe3yjibTaTaM U HOBBIM omrnOkam. Haiitu Takue ommOku upes-
BBIYAHO TpyAHO. bubnuoTreunsie PyHKIIMN BKIFOYAIOT KOHTPOJIb U MO3BOJISIOT N30€KaTh OIIH-
0ok 3aTupanus. Hanpumep, GyHKIMS KOMUPOBAHUS CTPOK MOKET OBITh BBIIIOJIHEHA TaK:

#include <string.h>

char Str5[30];
strncpy(Str5, Str4 |, 29); // KonuposaTbcsa 6onee 29 cnmBonoB He 6yaet!
[IpeaycmMoTpeHa BO3MOXKHOCTh JWHAMHYECKOTO OIpeAesieHus] (PaKTUYECKOW JJIMHHBI
CTpOKH. DTO pacnpocTpaneHHas Gpynkius Strlen. [y onpenenenus pazmMepa MacCcuBa UCTONb-
3yeTcs Apyras BO3MOKHOCTH (Sizeof), Ho 4nciio 3IeMEHTOB B 3TOM Cilydae OnpeessieTcs ¢ yue-
TOM THna maccusa. [Ipumepsr:
char Fam[14] ;
strcpy_s(Fam , "lNeTtpos");
printf ( "Crpoka Fam = %s umeeT anvHy - %d \n", Fam , strlen (Fam));
strcpy_s(Fam , "CnupuaoHos");
printf ( "Crpoka Fam = %s umeeT anuHy - %d \n", Fam, strlen (Fam));
printf ( "MakcuManbHbI pasmep Fam = %s paBeH - %d \n", Fam , sizeof (Fam)/sizeof

(char) );

PCBYJ'H:TaT BBIIIOJIHCHUA JAHHOT'O (bpar MCHTAa NPOrpaMMbI CHGI[yIOIlIPIfIZ
Crpoxa Fam = IlleTpoB mMeeT OaMHYy - 6

Crpoxa Fam = CnupuaoHOB mMeeT numHy - 10

MakcuManeHEM pasMep Fam = CnoupupoHoB paBeH - 14

[locnenHuii oneparop MedaTd BBIYUCISIET MAKCUMAJIbHBIA pa3sMep KOHKPETHOIO CUM-
BOJILHOTO MaccuBa (Fam) c yderom HyneBOro cumMBojia ( MakCMMajabHO BO3MOJKHAs JJIMHHA
cTpoku paBHa 13). Jlanusie ¢pynkuuu Strlen u maxpocs! (1) sizeof (char) moxHo ucnonb30BaTh 1
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B (DYHKLHMSAX KOMUPOBAHUS CTPOK (CM. BBIIIC) U B (DYHKIHSX CIUSHHS CTPOK (strcat m strncat).
@yukiusa Strcat BoINMOIHSET CIMSHUE IBYX CTPOK. PaccMoTpuM nipumep.
char Person[30];
char Name1[20] = "Ceprei";
char Fam1[20] = "bonbluakos";
// KonupoBaHue un civsHue 6e3 KOHTpOoss
strcpy(Person,Fam1);
strcat(Person, " "); // HyxHo ans npobena mexay dhamMuimen n UMeHeM
strcat(Person, Namel);
printf ("®amunus n uma = %s '\n", Person);
Pe3ynbTaT noayuum Takoi:
BonepmwakoB Cepremn !
Eciau mpemycMoTpeTs KOHTPOJIP KOMMMPOBAHMSI U CIUSHUS CTPOK, TO Iporpamma Oyner
BBITJISICTH TaK (MCmosb3yeM QyHkimio Strlen u makpoc sizeof (char)):
strncpy(Person,Fam1, sizeof (Person)/sizeof (char) - 1);
// Cnenytolee HyXHO Anst npobena mMexay damMunmnein U UMEHeM
strncat(Person, " ", sizeof (Person)/sizeof (char) - strlen (Person) - 1);
// Honyctnmo Tonbko - sizeof (Person)/sizeof (char) - strlen (Person) - 1
strncat(Person, Namel , sizeof (Person)/sizeof (char) - strlen (Person) - 1);
printf ("®amunua n nma = %s '\n", Person);
Pesynprar Oyner aHajJorWyHbIM, HO B JJAHHOM TEKCTE HCKIIIOYAETCS 3aTHpaHue orepa-
TUBHOM MaMSITH B IPOrpaMMe, a, CJISI0BATEIbHO, U OIIMOKHA C HUM CBSI3aHHBIC.

5.4. BBoja ¥ BBIBOJI CTPOK

Jlns BBoAa BbIBOosa B sizbike CU mcnomb3yrores crenuaibHble 0ubanoTexu. OcobeHHo-
CTSIM BBOJIa BBIBOJIa OYJET MOCBAIICHA OT/IeTbHas JJabopaTopHasi paboTa. BBo JaHHBIX B cTaH-
naptHoM CH mpennonaraercs ¢ KiaBMaTypbl, a BBIBOJ Ha JKpaH JUcCIUIes] (KOHCOJbHBIH
BBO/I/BBIBOJT). BO3MOKeH BBO/BBIBOJ C (haiiJIOBOI CUCTEMOM, HO MBI OyJIeM TUMH TEXHOJIOTH I~
MU 3aHHUMAThCS B OTAEIBHON padoTe. 371ech )K€ Mbl OTMETHM, YTO IPEAYCMOTPEHO TPH BO3ZMOXK-
HOCTH BBITIOJHSTH BBOJI/BBIBO/I;

e Baoja/BeiBoz BepxHero ypoBHs (Ilotoku, popmatupoBanue u Oydepusarus);
e Baoja/BeiBoA cpenHero ypoBHs (bydepuzanus, MuHMManbHOE GOpMATUPOBAHKE);
e Bgoja/BeiBoa HuxkHero yposHs (Bydepuszauus u pabota ¢ 6aiitamn).

K ¢yHKImsM BepxHEro ypoBHs OTHOCSATCS u3BecTHbIe BaM (yHkiuu printf u scanf, ko-
TOpBIE ISl OTepalvii BBOJAa BBIBOJAA HCIOJIB3YIOT mapameTp dopmarupoBanus “%S”. Kpome
3TOro, Ais (opMaTHpPOBAHUS MOXKET YKa3blBaTbCsi MaKCHMallbHas JUIMHHA BBOJA BBIBOJA
“%.10s” (10 cumBOJIOB), MUHUMAaJIbHAS UIMHHA BBOJA BBIBOAA “%05S” (5 CHMBOJIOB), COBMECT-
Hoe orpanudenue “%05.10S” u BeipaBHHBaHUE BIeBO “%0-5.10s”. [Ipumepsr:

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

PesynbraT paboThl oniepaTOpOB BBIBO/IA HAa SKPaH OYyIET CIIETYOTIHIA:

Crpoka -> 'llpumep'
Crpoka -> ' IIpumMep '
Crpoka -> 'llpuMep !
Crpoka -> 'llpumep'
Crpoka -> 'llpumM'

Jns pynknuu  scanf tarxoke ykaspiBaercst popMmat Buaa - “%0S” (6e3 orpaHUYeHUs UTHH-
HBI BBOJAMMOM CTPOKHU ) ¥ C OTPAaHUYCHHUEM B 3aJaHHOE YHCIIO CUMBOJIOB - “%05S”.

scanf ("%s" , Str10);
printf("Crpoka (scanf) -> '%s' \n", Str10);
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scanf ("%5s" , Str10);
printf("Ctpoka (scanf) -> '%s' \n", Str10);
[Toxyuum pesynbrar:
1234567890
Crpoka (scanf) -> '1234567890'
1234567890
Crpoka (scanf) -> '12345'
[Ipu npyrom BBOAE (C poOenoM!) pe3ynbTaT OyAeT JpyruM, Tak Kak mpoOes orpaHryu-
BA€T pa3Mep BBOJMMOM CTPOKHU:
12345 678909
Crpoka (scanf) -> '12345'
Crpoka (scanf) -> '67890'
Jlns BBoJa ¢ mpobenaMu U APYTUMU OCOOCHHOCTAMHU ISl CTPOK UCHOJB3YIOT (YHKIIUU
gets u puts u apyrue. Bam mpennaraercs 3/1eCh TO3HAKOMUTHCS C 3TUMHU (DYHKIIUSIMHU CaMOCTOSI-

TeJIbHO. MBI pacCMOTPUM OAHHBIC (I)YHKI_II/II/I ITO3XKC.

5.5. MaHunmyJIIlUs CO CTPOKAMHU U B CTPOKeE

s cpaBuenus ctpok B CU ucnonbiytorcs 6ubnuoreunsie pyHkuu: stremp, strncmp,
_strnicmp u apyrue. [IpumMep u py3enbTaThl MPUBEACHBI HIDKE.
// strcmp , strncmp - cpaBHeHWe CTpokK
char Name[14] = " Bacunuin"; // NocMoTpeTb B OTNaAYMKE HYIb-TEPM.
setlocale( LC_ALL, "" ); // Hy>xHO nogkntounTsb locale.h
/l
if ( strcmp(Name , "Bacunuin™) == 0) printf ("Ctpoku paBHbl (MAEHTUYHBI)! \n" );
if ( strcmp(Name , "Anekcen") > 0) printf ("Ctpoku He paBHbl (1-9 > 2- )! \n" );
if ( strcmp(Name , "®egop") < 0) printf ("CTpoku He paBHbl (1-9 < 2- i) \n" );
// 4nMCno cpaBHMBaEMbIX AaHHbIX - 5
if ( strncmp(Name , "Bacunuca" , 5) == 0) printf ("Ctpoku paBHbl (MaeHTU4YHBI)! \n" );
// HEeT orpaHuyeHuns
if ( stremp(Name , "Bacunuca" ) == 0)
printf ("Ctpoku paBHbl (MaeHTUYHbI)! \n" );
else
printf ("Ctpoku He paBHbl ! \n" );
// _strnicmp — cpaBHeHue 6e3 yueTa perucrpa
if ( _strnicmp("Name" , "NAME" , 3 ) == 0) printf ("Ctpoku paBHbl (_strnicmp - naeHTU4HbI)!
\n");

Pesynbrar nmony4um Takom:
Crpoxmu paBHH (MOEHTHMYHE) !
Crpoku He paBHH (l-s3 > 2-
Crpoxm He paBHH (l-3 < 2-
CrTpokM paBHH (MOEHTUYHE) !
Crpoxu He paBHH !

Crpoxn paBum (_strnicmp - mpmenTmums) !

S Se

Jl1s moucka nepBoro M MOCieIHEro BXOKIECHUSI CUMBOJIAa B CTPOKE HCIOIb3YIOTCS QyHK-
uuu: strchr u strrchr. IlpuMep ux npruMeHeHNs 1aH HUXKE.

// strrchr - nepBoe BxoxaeHue "n" B cnoBe Bacunui
printf ("Ctpoka ucxogHas = %s Yactb ¢ HanaeHHbiM \"u\" = %s \n" , Name ,
strchr(Name , 'n') );
// strrchr - nocnegHee BxoxaeHue "u" B cnose Bacunuii
printf ("Ctpoka ucxogHas = %s Yactb ¢ HanaeHHbiM \"u\" = %s \n" , Name ,
strrchr(Name , 'n') );
Pesynbrar nmonmy4um Takom:
Crpoka mcxopmHast = Bacunwumn YacTe C HalOeHHHM '"'u" = UM
Crpoka McxomHasi = Bacunum YacTe C HaugeHHEM "u'" = un
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KoHTponb cTpoku Ha cofepkaHUs MOAMHOXKECTBA CHMBOJIOB TPOU3BOAUTHCS (DYHKITUEH
strspn.
// strspn
char string1[] = "cabbage";
int result;
result = strspn( stringl, "abc" );
printf( "Pa3mep noacTpoku '%s', B KOTOPOM TOSbKO CUMBOSbI: @, b, or ¢ "
= %d 6ant\n", stringl, result );
Pesynbprar nmonmy4um Takom:

Pasmep mnopmcTpokm 'cabbage', B KOTOPOM TOJNBKO CMMBOJE: a, b, or ¢ = 5
GanT

5.6. IlpeoGpa3oBaHue K HH:KHEMY WJIM BEPXHEMY pPerucTpy

Jlist mpeoOpa3oBaHUs CTPOKU K HIDKHEMY M BEPXHEMY PETHCTPY (CTPOYHBIC W IPOIHC-
Hble OYKBbI) MPUMEHSIOT QyHKIUHU StrIWr u Strupr, COOTBETCTBEHHO.
// MPEOBPA3OBAHUE K HMXXHEMY W BEPXHEMY PETMCTPY
char string5[10] = ;
strepy( string5 , "Sample");
printf( " %s\n", _strupr ( string5 ) );
setlocale( LC_ALL, "");
strepy( string5 , "Mpumep!™); // pycckne He npeobpaseT 6e3 setlocale( LC_ALL, ")
printf( " %s\n", strupr ( string5 ) );
printf( " %s\n", strlwr ( string5 ) );
Pesynprar nmonmy4yum Takom:
SAMPLE
[IPUMEP!
npuMep !

5.7. lydupoBaHue JMHAMHYECKUX CTPOK

Jlnst myOnupoBaHusl CTPOKH C BBIICIICHUEM MaMSATH NPUMEHs0T GyHkuio strdup (wimm
_strdup). Tlocne ee wucmonb3oBaHus ee ocBOOOKIawT (yHkunueit free. OTmernM 4TO 3Ta
omnepauus OTJIMYAeTCs OT OIEpallMi KOIMPOBAHUS yKa3aTeeH.

char buffer[] = "31o TekcT 6ydepHoit ctpoku!";
char *newstring;
printf( "McxogHas ctpoka 1: %s\n", buffer );
newstring = strdup( buffer ); // AybnvpoBaHue CTpoKM AMHaMUYECKN BbIAENSETCA NaMsThb
newstring[2] = "*'; // M3MeHeHuMe 3-ro cMMBONa B CTPOKe
printf( "Konusa ctpoku:  %s\n", newstring );
printf( "McxogHas ctpoka 2: %s\n", buffer );
free( newstring ); // NameHeHne nceoboxaeHve namMaTy nog Aybsb CTPoKy
Pesynprar momyyum Takom:

VicxomHass cTpoka 1l: 3To TekcT BybepHON cTpokm!

Komust cTpoxn: Sr* mexcT 6ydepHON cTpokmM!

Hcxopuass crpoka 2: 3To TekcT 6ybepnHonn crpoxm!!

5.8. Bblae/ieHHe NOACTPOK HA MHOXKeCTBe pa3ieJiuTesei

Y 100HOI BO3MOXHOCTBIO pa30UeHUs CTPOKU Ha YaCTH SIBISETCS MPUMEHEHUS (YHKIIUU
strtok. Ha ocHoBe 3aaHHOrO0 MHOKECTBa pasjenutenieil (y Hac B MpUMepe: mpoOer, 3arsras,
TaOYJISIUS U KOHEI[ CTPOKH) TMOCIEAOBATENbHO B IIUKIIE BBIACISAIOTCS MOJACTPOKU. Takue neil-
CTBHUSI, COOTBETCTBYIOT IpaMMaTHYECKOMY pa300py CTPOKH M YacTO HA3bIBAIOTCS IMAp3WHTOM
(parse). B IpUMEPE NOJACTPOKU BBIBOIATCS HA 3KPaH.
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/// BbIAENEHWE MOACTPOK HA MHOXECTBE PA3AE/IUTENEN
char strText4[] = "Crpoka\tans ,,pasgeneHnss Ha tokens\n no
pasgenuTenen\n";
char seps[] =" ,\t\n"; // Oonyctumbie pazgenutenu
char *token;
printf( "MicxopHas ctpoka:%s\n", strText4 ); // Paspenutenu He BUAHbI
printf( "Moacrtpoku (tokens):\n" );
// Mony4eHne nepBoi NOACTPOKM:
token = strtok(strText4, seps ); //
// MOXHO B35ITb 1 yHKUMIO strtok_s
while( token = NULL ) // npoBepka Hann4usi HOBbIX MOACTPOK
{
// BbiBOA
printf( " %s\n", token );
// HoBbIS noAcTpoka :
token = strtok( NULL , seps ); //

by

/1

Pesynbprar nonyyum Takom:
Hcxopuass crTpoka:Crpoka mnst , ,pasmeneHuss Ha tokens
IO MHOXECTBY palpenmuTenen
NomcTpokmu (tokens) :

Crpoka

AJst

pasnenerust

Ha

tokens

no

MHOXECTBY

paspenuTesnen

5.9. IlpeoGpa3oBaHue JaHHBIX B CTPOKY U 00PaTHO

MHOXXECTBY

OueHp BakKHBIC JICHCTBUS B S3bIKaX MPOrPAMMHUPOBAHUS CBS3aHBI C B3aMMHBIMH MpPe00-
pa3oBaHUSIMU JaHHBIX. Hampumep, umcino mpeoOpasyercss B CTPOKY WJIM Hao0OpOT CTpOKa C
I (GPOBEIM TEKCTOM Ipeodpasyercs B uncio. Jins takux npeoOpazoBanuii B CU ects (yHKINH,
KOTOpBIC BKIIIOYEHBI B OnbaroTeky Stdlib.h. Hike mokasansl mpuMepsl TaKOro UCTIOIB30BAHUSL.

// NMpeobpa3oBaHne M3 CTPOKM B YMC/IO W YMUCEN B CTPOKY
char Buf[15];
int Dec , Sign;
/!

printf("3 Ctpoku (printf) -> '%s' B uenoe - %d\n", "125" , atoi( "125" ) );
printf("3 Ctpokun (printf) -> '%s' B BelwecTBeHHoe - %8.3f nnn %e \n", "125.5" , atof{(

"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("M3 uenoro c 3awwmTon Buf (printf) -> '%s' \n", Buf );
_gevt( -35.5, 12, Buf );

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

/1

Pesynprar nmomyyum Takom:
s Crpokm (printf) -> '125' B memoe - 125

Uz Crpoxm (printf) -> '125.5' B BemecTBenHoe - 125.500 mam 1.299551e-

257

U3 nenoro (printf) -> '125' =B cTpoky - 125 =B cTpoky(itoa_s) - (null)

Vs memoro c saumror Buf (printf) -> '125'
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Vs BemecrBerHHoOro Buf (_gcvt) -> '-35.5'

5.10. CopTupoBKa cpok

CopTupoBKa MaccuBa CTPOK MacCHUBa CTPOK IO YOBIBAHHUIO BBINOJIHAETCSI aHAJIOTUYHO
COPTHPOBKE IIEJIOT0 MAacCHBa, TOJBKO OTINYAETCS (PparMEeHT CPaBHEHUS U OOMEHA 3JIEMEHTOB B
MaccuBe CTpOK. B mpumMepe npennosnaraercs, 4To BCE CTPOKU 3aHUMAIOT pa3MeHp He Oosee 9-Tu
cucMBosioB. Jlns  oOMeHa wucmoib3yercss cneyuanbHas —GyHkmus  SwapStr,  koTtopas
IPEBapUTENILHO ONUCHIBACTCS.

// ®yHKUMs obMeHa CTpPOK BHE main
void SwapStr (char * S1 , char * S2 )
{
char TempStr[20];
strcpy(TempStr , S1);
strcpy(S1, S2);
strcpy( S2 , TempStr);
bor
/l
#define RazmMas 5

// MaccuB CTPOK MHUUMaNU3MpyeTcs B NporpamMmme haMuimaMm
char StrMas[RazmMas][10]={"Cugopos", "Anetpos", "/BaHoB", "XXyukos" , "AkynoB"};
// neyaTb MaccvBa CTPOK A0 COPTUMPOBKM

printf ("o coptupoBku \n");

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

// CopTnpoBka
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
// ObMeH ecnn ycnoBme COpTUPOBKM He cobnogaeTcs
SwapStr(&StrMas[i][0] , &StrMas[i +1][0]);

¥
// neyaTb MaccMBa CTPOK NOC/Ee COPTUPOBKM

printf ("Mocne coptnposkn \n");

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

1. - Cwugopos
2. - AmneTpoB
3. - MWeBaHOB
4., - XKyuxor
5. - AxkyinosB
I[locnne copTHMPOBKM
1. - Axynos
2. - AmneTpoB
3. - Xyukom
4. - VBaHOB
5. - Cugopos

5.11. ImnamMmuyeckue CTPOKHU

YacTo Bce mepeMeHHbIE U MaCCHBBI PaclojlaraloTcs B ONEPATUBHON MaMsTH 3apaHee, 10
Hayvaja BBIIOJHEHUS MporpaMMmbl. Bece paccMoTpeHHbIe paHee MpuMephl BKIIOYAIN TaKhe mepe-
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MEHHbIE U MaccuBbl. Pa3mep BBIACTICHHON MaMsATH 11O MAaCCHB/CTPOKY, TO €CTh €r0 Pa3MEepHOCTh
B 3TOM CJly4ae MU3MEHUTh B IIPOrpaMMe CTaHIAPTHBIM cllocoO0M Henb3s. [loaTomy npuxoaurcs
3apaHee pacCYUTBHIBATh MAKCUMAaJIbHO BO3MOXKHYIO Pa3MEPHOCTb MAacCUBa, KOTOPas IpHemiIeMa
JUISL BCEX CIIy4aeB. DTO MPUBOIUT K IEPEPACXOy NAaMATH Ul OTIAENIBHBIX cilydaes. /s skoHo-
MHUH TaMITH U 71 IOCTPOCHHS OoJiee YHHBEPCAIBHBIX MPOTPaMM HCIIONB3YIOT AMHAMUYECKH
BBIICTISIEMYIO ITaMATh O]l MAaCCHUBBI, CTPOKHM U IEPEMEHHBIC. Takue NaHHbIE HA3bIBAIOTCS JUHA-
MUYECKUMHU. BaKHOCTh AMHAMMUYECKOTO BBIJEJICHUS NaMATH JUIsl CTPOK TPYAHO IEPEOLIEHUTb.
Tak kak, HanpuMep, AJIs 3alUCH B HOBYIO CTPOKY TEKCTa MPEBOCXOAALIEr0 00beMa, HY>KHO BbI-
JenuTh HOBBIA Oombimuii 00beM OII. DTO BbIgENEHHE BBIIOIHSACTCA 4Yepe3 IMpeIBapUTEIBHOE
0CBOOOXKICHHE CTApOro (hparMeHTa AUHAMHUECKON MaMsITH.

Jlis cTpOK MMs CMMBOJIBHOI'O MaccHBa pacCMaTpHUBAETCS CUCTEMOM KaK yKas3aTelb Ha
char (char *). Dto no3BoseT ero UCIoIb30BaTh OTACIBHO B (DYHKIHUSIX U ONEpalUsIX KaK cIe-
[IUATBHBIN OOBKT (CTPOKA).

B si3pike CU omnepatuBHas MaMsITh BIICIIACH C IIOMOLIBIO crienuaibHbIX GyHKimi (al-
loc, calloc, malloc, free u T.1.). Onu BrirOUeHsI B 6MOHOTeKY CU — malloc.h. C momornipio cre-
LHANBHBIX omepanuii B Zpsrt C++ (new u delete) aHanoruyHO MOKHO BBLACIATH MAMSTh BO Bpe-
Msl BBIIIOJIHEHUSI TPOrpaMMbl. JIlnHaMHueckue epeMeHHbIe pacrojaralTcs B ONepaTUBHON Ma-
MATH B criequaibHOW ob6nactu. [[nsg paboThl ¢ TakUMHM JaHHBIMU MCIOJB3YIOT yKas3aTelu U
ccblikd. [TpumMepsl BeIeIeHNs TUHAMUYECKON MTaMsATH I yKa3aTesaeil 1 MacCUBOB BTPOK JJOHBI
HUXKE.:

// OnHaMunyeckas namaTb
char * pStr = (char *) malloc( 10);
strepy( pStr, "OuHamukal!" );
printf ("OnHamnueckas namstb - %s \n" , pStr);
// OcBoboXxaeHne namMaTu
free (pStr);
pStr = (char *) calloc (15, sizeof(char));
strcpy( pStr , "Hosas namats!" );
printf ("HoBas namatb - %s \n" , pStr);
free (pStr);
/1l
int Razm;
T
// DMHaMUYeCcKknMin MaccuB CTPOK
T
printf ("Beegute pasmep maccua cTpok: \n" );
scanf ("%d", &Razm);
char * pStrMas =(char *) calloc (Razm , sizeof(char) * 20); // 20 ogHa cTpoka
printf ("\nBeeagwnTe cTpokn maccusa [%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 ("Ctpoku maccuBa % d - %s\n", i, pStrMas + i * 20);
printf ("Ctpoku maccuBa % d - %s\n", i, &pStrMas[ i * 20] );

T
// CnuaHue MaccnBa B OTAENbHYIO CTPOKY
int nMasSize = 200;
char * pBigString = (char *) malloc( nMasSize + 2 + Razm ); // lNpob6enbl BOCK. 3HaK
N HyNb
pBigString[0] = "\0';
for (inti=0; i <Razm; i++)
{ strcat( pBigString , &pStrMas[ i * 20]);
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strcat( pBigString , " ");
b
strcat( pBigString , "!I'");
printf ("Bonbwas crpoka - %s \n" , pBigString);
free (pBigString);

Pesynbprar nmonmy4um Takom:
BeenuTe pasMep MaccCuBa CTPOK:

4

BeBeguTe CcTpokM MaccuBa [4]:
CryneHTH

MOTYT

Xopolo

YYUTBCS

Crpokm MaccuBa O - CTymeHTH
Crpokm MaccumBa 1 - MOTyT
CTpokM MaccuMBa 2 - XOPOLIO
CrpokyM MaccumBa 3 - YyYMTBCH
Bosnesmass crpoka - CTyOeHTH MOT'YT XOPOWO YydYMTBCS !

5.12. buéanorexku GyHKIUIH H KJIACChI I CTPOK

B cucremax mporpaMMHpOBaHHUS MPEAyCMaTPUBACTCS MHOTO OMONMOTEK /i (pyHKIMH
pa3IMYHOro Ha3HaueHus (Hampumep, Uit paboThl CO CTPOKAMH, BBITIOJIHEHHUS BBOJA M BBIBOJIA,
paboThI ¢ MACCHBAMU U T.J.). DTH OUOIHOTEKHU MOAKIIOYAIOTCS C IIOMOIIBIO 3ar0JIOBOYHBIX (haii-
JIOB WJIM MPOCTPAHCTB onucaHuil (mpocrpancts uMeH B C++ - namespace). Kpome 3aronosou-
HBIX (DAJIOB JUIA MCMOIB30BAaHUS OHOIMOTEK MOAKIIOYAIOTCS CICIHUATbHBIE MOMYIH (HHOTIA
OHU TOJIKJIFOYAIOTCSI aBTOMAaTHUYECKH), cojieprkaniie onucanus Gyukuuit ( *.1ib wmu *.dll). TIpu-
Mep MOAKIIOUEHUs OMOIMOTEK BBOJA/BBIBOJA M OMONMOTEK Al pabOThl C MaTeMaTHYECKUMH U
CHUCTEMHBIMHU (PYHKITUSIMH:

#include <math.h>  // MatemaTuueckas 6ubnmoTexa dyHKUMI
#include <process.h> // Cucremnas 6ubnuoteka dyHKLMIA

#include <string.h>  // 6ubnunotexa dyHkumit ans paboTsl co cTpokamu
#include <stdlib.h>  // CranpapTHas 6mbnmoTeka pasHbix hyHKLWIA
#include <locale.h> // 6ubnuoteka nokanusauum nporpamm
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6. ®yHKLMM ¥ Npoueaypbl B NporpamMmmax

B Teopernueckoii yacTu onucaHus 1a00paToOpHON pabOTHl BBOASTCS OCHOBHBIC MOHATHS
U pacCMaTpPUBAIOTCS MPUHIMIIBI U1 pabOThI CO CTPOKAaMU Ha si3bIke nporpammuposanus CH.

6.1. ®yHKIMH — OCHOBA MPOLEAYPHOI0 NMPOrPaMMUPOBAHMSI.

Bo3MoxHO, TepMUH (QYHKIUS BBEACHHBIH B S3bIK mporpammupoBanus CH HECKOIBKO
COOBET € TOJKY CTYAEHTOB, KOTOPbIE YCUJICHHO M3y4alld U M3y4yaroT MaTeMaTtuky. B mporpam-
MHUPOBaHUU TOJ QYHKIUEH MOHMMAETCSI OTAEIBHO 3alMCaHHBIA (ParMEeHT TEKCTa MPOTrPaMMBI,
KOTOpBIM MO>XHO BBI3bIBaTh MHOTOKPATHO, 3aJaBasl pasHble napaMmeTpbl. KpoMe Toro, i kax-
oW (DYHKIINH, B 3aBUCHMOCTH OT €€ Ha3HAYCHHS MbI MOYKEM IPUCBOUTH €1 UMl (MJTM Ha3BaHHUE),
COOTBETCTBYIOIIECE e¢ HazHaueHuto. Hampumep: PrintArray (meuars maccuBa) win SOrtArray
(copTupoBKa MaccuBa), 4TO BO-TIEPBBIX JIErUe 3allOMUHACTCS, @ BO-BTOPBIX, JCIACT MPOrpaMMy
Oonee HarsiqHOM W umurtaeMoil (00603pumoii). [TocneqHuUil aceKT OTHOCHTCS K TMOHATHIM a0-
CTpaKIMK JeHCTBUM (PYHKUMHA WM mpoluenyp). ITO MO3BOJISIET, B CBOIO OuYepe.lb, abcTparupo-
BaThCsl (OTBJIEKAThCSA — HE YUUTBIBATh) OT JIeTalleil BHYTPEHHEr0 yCTPOicTBA (QyHKIUH.

AOcTpakuys QyHKIUN WU MPOLEAYp SBISETCS OCHOBOW KOHIICTIIMM MPOTPaMMHpPOBa-
HUS, KOTOpasi Ha3bIBA€TCsl TAK)KE KOHLEMUUEH MPOLEAYPHO — OPUEHTUPOBAHHOIO MPOrpaMMHU-
posanus (I1OI1). Mcropuuecku cinoxunock Tak, 4to [1OI1 Ob11a panee pa3paboTraHa u B HEKOTO-
poii cTerneHy NoBTopsiia paboTy BHIYMCIUTEINS — KOMIIBIOTEPA, OCHOBAaHHOI'O Ha Mojesn Maiu-
Hbl Thropunra. OTmeTuMm Takxke, yto KoHuenuuio [1OIl nHOrga HA3BIBAIOT CTPYKTYPHBIM MOJ-
XO0JIOM K IPOrpaMMHUPOBAHHUIO, YTO, IO CYTH, HE COBCEM BepHO. B naHHoOl 1aboparopHoil pabote
MBI PACCMOTPHUM BOIPOCHI, CBSI3aHHBIE C: ONMCAHUEM U UCIOJIb30BaHUEM (PYHKIUH, epenaueil B
HUX [1apaMeTPOB, BHI30BOM (DYHKIIMM K MHOTHE JIPYTUE acleKThl, HEMOCPEICTBEHHO CBSI3aHHBIE C
UCITOJIb30BaHUEM (DYHKIUI.

B koHuenuuu npouenaypHo OpUEHTUPOBAHHOTO NMPOTPAMMUPOBAHMSI TJIABHONW KOHCTPYK-
1ueil (MoIyneM, CTPOMTENBHBIM OJIOKOM) siBIIsieTcsl mpotenypa/gyakuus. Pa3pabarsiBarorcst u
M3Yy4aroTCs CIOCOOBI TOCTPOEHUS MPOIEAYp, pa3aAeiieHne (JEKOMITO3UIIMI) CJI0KHON 3a/layu Ha
IpoIeyphl, CIIOCOOBI CBA3M NMPOLEAYp U Mepelauyd NapaMeTpoB MeXAy HMMH, COBMECTHOTO
(GYHKIIMOHUPOBAHUSI TIPOLIENYP, OTIaJKH MPOrpaMMHBIX CUCTEM U MHoroe apyroe. Hekoropeie
aneMenThl KoHuenmuu [TOI1 Ml paccmoTpum B 31011 JIP.

6.2. IlonsiTHe PyHKIUM

[IporpaMMma Ha s3bIKE MPOTrPaMMHPOBAHUS MOKET OBITH MpEACTaBICHA YINOPAI0UEHHOM
COBOKYITHOCTBIO MOCJIEIOBATEIBHO PACIIONIOKEHHBIX OnepaTopoB (S;):
< 811 821 831 S4---, Si, Si+1, Si+2 cee Sk_z ,Sk-l, Sk>
B npenpiaynmx 1abopaTopHbIX paboTax Mbl pacCCMOTPENN BONPOCHI LIMKIMYECKOH U pas-
BeTBJ'IHIOHIefICS[ OpraHru3alv BBIITIOJITHCHHUA IIPOIrpaMMBbI. 21.]'151 OTOr0 MCIOJIB3YIOTCA CliCuallb-
HBIC OIICPAaTOPhI UKJIA U BETBJICHUS. OI[HE[KO HUX MMPUMCHCHHUC HC HaCT XOpOIlICfI u Hal"J’IfI,Z[HDﬁ
BO3MOXXHOCTH PELIUTH MPOOJIeMy MOBTOPSIOUINXCS MOCIIEI0BAaTENbHOCTE OMepaToOpoB, pacio-
JIOXKCHHBIX B PA3HBIX YACTAX MMOCICAOBATCIBHOCTH OIICPATOPOB B IIPOrpaMMe. Hwuxe st moBTO-
PpbI IOMEYCHBI KPpACHBIM:
< Sy, Sy, Ss, 84..., Si, Si+1, Si+2 «ee Sk2 .Sk, Sk
DTH TPYNIBI ONEPATOPOB MOTYT OBITh M OOJIBIIUMH, M, KPOME TOTO, BBITIOJHIATHCS B pa3-
HBIX YCJIIOBUAX C PA3HBIMU NCPEMCHHBIMHU U UCXOAHBIMHU HNAHHLIMU. Bo3Hukaer ecrecTBeHHOE
JKCJIaHUC (KCTaTI/I, KaK B MaT€MAaTHUKE HOBOC 0603Ha‘IeHI/IC) AaTb UM OTACIIBbHOC UM, OJHOKPATHO
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Pa3MECTHTh HX B OTJEIBHOM MecTe ( Sg = Si+1, Si+2 ) ¥ 00paIlaThes K HUM IPU HEOOXOAUMOCTH.
Ecnu nmerh crenuanbpHbIi OMepaTop BbI30Ba, ¢ BO3MOXKHOCTBIO Iepelaudl MapaMeTpoB (Sggpi-
BbI30B (pyHKINY 1 - S¢1), TO TOra HAIIY IPOrPAMMY MOXHO IPEACTABUTH TaK:
< S, SBq,l, Sseees Si, SBq,l SBq,l, Sk, e > <Sq,1 vee >

Pasmep mporpaMMbl Ipyd 3TOM 3HAYUTEIBHO COKPAINIACTCs, OHA CTAaHOBHMTHCSA OoJice
HaTJIATHOW, HO caMo€ TJIABHOC OTJIAKUBATh TEIeph HEOOXOAMMO HE BCE TPYIIBI OIEpaTOpPOB
(Si+1, Si+2) , a TonpKO oAHY rpymiy (Sg1), KOTOpas Ha3biBaeTcs (PyHKLHUel (11K npoueaypoit). B
pa3HBIX A3bIKAX CYIIECCTBYIOT M JAPYrHe Ha3BaHMs: IPOIEIYPHI, MOAIporpamMmel, subroutine, me-
TOJIbI U T.7. Ha3BaHus CyTH HE MEHSET.

Pazbuenue nporpamm Ha QYHKIUK TPpH MPOTPAMMUPOBAHUH JACT CICAYIOUINE MPEUMY-
IIeCTBA, KOTOpbIE, OTMETUM, MOSIBUWINCH HA CTAJUAX DBOJIOLMOHHOIO Pa3BUTHUS S3BIKOB IPO-
rpaMMHUPOBAHUS:

o OYHKIHMIO MOKHO BBI3bIBaTh M3 Pa3HbIX MECT MPOrPaMMBbI, YTO TMO3BOJISET HU30e-
KaTh MOBTOPHOTO MPOTPaAaMMHUPOBAHUS.

o Opny U Ty %e (YHKITUIO MOKHO MCIIOJIh30BaTh B Pa3HBIX Mporpammax (Oubdmuore-

e licnonp3oBanue (pyHKUMH MOBBIMIAIOT YPOBEHb CTPYKTYPUPOBAHHOCTH MPOrpaM-
MBI U 00JIeT4aroT e€ MPOEeKTHPOBAHHE.

e lcnonws3oBanue GyHKIUI 00IerdaeT YTCHUE W MOHUMAHKE POTPAMMEI, YCKOPSET
MIOWCK U MCIIPABIICHHUE OLIHOOK.

CrnenctBueM MPOLEAYPHOTO MOAXOJA SIBISIETCA NpPEANUCAHHE Ha BBINOJHEHUS OJIHOU
[JIABHOW MporpaMmbl — QYHKIMK ¢ Ha3BaHKHEeM Main. Dta QyHKIMS ABJSCTCS IVIABHOW M BCETaa
ornpesesieT “TOYKy BXojaa” B MPOrpaMMy — IEPBBIN BBIMOJIHSACMbIH omepatop (S;). @yHKIusA
main siBisieTcss 0co00M, OHAa Tak)Ke MMEET THI, W (popMajbHBIC MapamMeTphl, HO 00 3TOM pedb
MOMJIET HUXKE.

6.3. IloHsiTHSA, CBA3aHHBIE ¢ PYHKIMAMH B IPOrPAMMHUPOBAHUM

C ¢yHKIMAMH B s3bIKaxX MPOTrPaMMHUPOBAHUS CBA3AHBI CIEAYIOUINE BaXKHbBIE TOHITHS:
e Onpenenenve GyHKIUU WIK oNUcaHue QYyHKIIMU (CHHOHUMBI)
[Iporotun pynkuun
Tun Bo3Bpara GpyHKIUU
dopmaibHbIe apaMeTpbl QyHKINH
Be13oB dyHKIMM
dakTHyecKue napaMeTpsl QyHKIHH
Teno ¢pyHkumn
OTH MOHATHS MBI MOAPOOHO PAaCCMOTPUM HHUXKE, a 37€Ch HAYHEM C IMpocTeiiniero pado-
Taromero npumepa ¢ ¢pynknueit. [lycts B oTaeIpHOM MOayIe mpoekTa (Second.cpp, B mpoekTe
€CTh ellle OJJMH UCXOIHBIA Moayis - first.cpp), nano onucanue QyHKIMU CyMMHPOBAHUS IBYX
MepeMeHHbIX - Summa:
// OnucaHue-onpeaeneHne GyHKUMm
int Summa (int a , int b) // dopmanbHble NnapaMeTpbl GyHKUMK @ u b

{

// Teno GyHKUMM — BCEro oamH onepartop return
return (a + b); // Bo3BpaLlaemMoe 3HayeHne MyHKUMM TMna int
b

Omneparop return B ¢GyHKIWHU 3371aeT Bo3BpallaeMoe (QyHKIHEH 3HaueHue. B rimaBHOI
nporpamMMe Main BeIMONHEHO (B MCXomHoM Moxayie - first.cpp) oOparienue (BbI30B) K 3TOM

(YHKIIMM HETTOCPECTBEHHO B KadecTBe mapamerpa GyHkimu Printf mpu neyaru pesynprara:
#include <stdio.h>
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#include <process.h>
// TlpoTOoTMN PYHKLUMM
int Summa (int a, int b);
// TnaBHas dyHKUMS main
int main()
{
// Pyccndukaums npoekta
system (" chcp 1251 > nul " );
// Bbi30B pyHKUMM B NnapameTpax printf
printf ( "Cymma = %d \n", Summa(12,13)); // dakTnyeckme napaMeTpbl KOHCTAHTHI

/l

system(" PAUSE");

/l

b

Pe3ynbrar paboThl TaKoM MPOTrpaMMBI:
Cymma = 25
Insi ODPOROJIKEHUST HAXMUTE OOy KIIaBMUILy

6.4. Onucanus u onpeaeeHust GyHKumii

TepmuHbl onucanne QYHKIMU W ONpeAeieHrne (YHKIUHU SBISIOTCS CHHOHMMaMH. MbI
OyzeM Hcrosb30BaTh 00a 3TUX TepMuHA. OnucaHue (yHKIMU JAeTCsl OJHOKPATHO B KaXJOW
[IporpaMMe U JIOJKHO OBITh JTOCTYHHO (YK€ M3BECTHO — PACIOJIOXKEHO BBILIE [0 TEKCTY) MpHU
HepBOM BbI30Be 3TON GyHKIMU. [Ipy onvcaHuu GyHKIUH 3a1a10TCs:

e Haspanue GyHKINHU, YHUKAIBHOE UMS B TIPE/IEIax BCEH MPOTPaMMBI.

e Tun Bo3Bpara QyHKIUH.
e Crnucok hopMaabHBIX APaAMETPOB PYHKITUH
e Teno QyHKIMH — COCTAaBHOM onepaTop

Haszpanue QyHKIIMM 3TO YHUKAJIBbHOE UMS B IPOTrpaMMe, KOTOPOE OJTHO3HAYHO ONpeaes-
€T JeWCTBUS, BBINOJHSAEMble JaHHOW (yHKIUel. MoryT ObITh XOpOIIME U IUIOXHE Ha3BaHUS.
Hampumep, xopoiue Ha3BaHUs:

PrintArray, FindKey, PoiskMaximum wu ap.

[Tnoxue Ha3BaHUSA (GYHKLUH:

A13, Funl, Proc2 u 1.a.

CrangapToM XOpOUIET0 Ha3BaHMs SBJISIIOTCS IIPaBUJIa Tak Ha3piBaeMoM “‘BeHrepckoil HO-
Taluu’’, OCHOBHOM CMBICII KOTOPBIX SIBJISIETCS 3alMCh Ha3BaHMsI TaKUM 0Opa3oM, YTO pacKpbIBa-
€TCsl CMBICIT TTepeMeHHON miu QyHkuu. bonee moapoOHO 00 3THX MpaBUiaX CMOTPUTE B JIUTE-
parype [10]. ®opmasibHOE onrcaHue YHKITHMK BBITJISIIAT TaK:
<Onucanue ¢pyHKuun> :=[<CneunduKkauyma Tuna sossparta pyHKuun>] <HassaHue PpyHKUUN>

([<Cnucok ®opmanbHbiX NapameTpos>]) {<Teno pyHKuumn>};

Crienudukanys TUna Bo3Bpara GyHKIHUU — 3TO JIFOOOH JOMYCTUMBIM THUI B IIPpOTrpamMMe:
cranaaptHeii (int, float u t.1. ), cucremusii (cucteMubie CTpYKTYphI 1 typedef nepemennbie) u
NOJIb30BaTENbCKH (Mob30BaTenbekue cTpykTypsl B CU u knacesl B C++). [lomyckaroTest TUIIBI
C yKa3aTeJsIMH M CChUTKaMH. B OTHeNpHBIX CiTydasiX MOKHO OTKAa3aThCsl OT 3aJaHWs TUIA BO3-
BpaTa, TOrAa ucnonb3yercs cnenudukarop — Void. B atom crydae GpyHKIMIO HENb3s HCIOIB30-
BaTh B BeIpaXeHHUAX. Ecnu cnenmdukarop Bo3BpaTa OTCYTCTBYET, TO IMOAPa3yMeBaeTCsl BO3BPAT
tuna int.

Teno dbyHkIMM — 310 MOOOH COCTAaBHOW OTepaTop, 3aKJIFOUCHHBIA B (DUTYpHBIE CKOOKH.
3aBepIiieHHE BBIMOJIHEHUS (PYHKIIUH BBITIOJIHIETCS IBYMsI BApHAHTAMHU:

e [Ipu goctmwxeHnn MociaeaHe B Tene QyHKIUU 3aKphIBaromield (GUrypHO CKOOKH
*37).
e BrInonHeHuu B mporpamme CreualbHOro oneparopa return.
Omneparop return moxxet ObITh 331aH B IBYX BUIAX:
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return; // Koraa Tmun Bo3Bpara viod

return < BbipaKkeHue, TMN KOTOPOro COBNagaeT C TMNOM BO3BpaTa GyHKLUU>;

Crucok GopManbHBIX TapaMeTpoB GYHKIMH — 3TO MEePEYCHb OMUCAHUN TIEPEMEHHBIX CO
CIEIAIbHBIMI MMEHAMH, KOTOPBIE UCIOJB3YIOTCS TOJNBKO B 3ToW QyHKumu. Pazgenutenem
MEXy OIMHMCAHHMAMU sIBIsETCs 3amsras. Mimena ¢gopMaabHBIX mapamMeTpoB JOKHBI OBITH YHH-
KaJTbHBIMH B TeJ€ (YHKIIMH U XOPOIIO MOAOOpPaHbI MO cMBICTy. Ynciao GopmanbHBIX mapameT-
POB HE OTrpaHUYMBAETCS, HO HE JIOJDKHO OBITH OOJIBIIUM, JIJIs HArIIAHOCTH. [Ipumep onucanus
¢yskuuu ¢ HopMaNbHBIMU TapaMETPaMH:

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

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

DyHKIMS TOMCKa MAKCHUMAJIbHOTO 3HAYCHHS B MAacCHBE, 33JaHHOM ykazateneM (iMas),
pa3mepHocThio (Razm) , Tum Bo3Bpara int, Bo3BpaiiaeMoe MaKCUMAJIbHOE 3HAYCHUE yKa3aTellb
(Max).

6.5. IlporoTunbl GpyHKUUH

Ecmu ¢yakus nmopkHa OBITH BBI3BaHA B MPOTPaAMME OAHOTO MOJYJIS (HApUMEp, CM.
BoImIe first.cpp), a ee onucaHue JAaHO a APYroM MCXOAHOM Mojyie (cM. second.cpp), HeoOxoau-
MO 3a7aTh MPOTOTUT (YHKITUU — KPATKOE OMHMCAHKE 3aroJioBka pyHKuu 0e3 ee Tena. Jlaxe nmpu
omucaHud (YHKIMH B OJHOM HCXOJIHOM MOAyJe TpeOyeTcs MPOTOTHUII, €CITU BBI3OB (DYHKIIUU
TUTAHUPYETCS JI0 €€ ONMUCaHMs (OHO MOXKET pacrloliaratbCsi HUXKE B UCXOMHOM Mojyiie). [Ipoto-
THII TTO3BOJISIET MPOKOHTPOIUPOBATH MPABUIHLHOCTh 33JIJaHUS NTaPaMETPOB MPU BBI30BE (PYHKIIHH.
[IpoToTum 3agaercs Tak:
<Mpototun ¢yHKUUN> :=[<Cneuyndurkaumna Tuna sossparta ¢pyHKuun>] <HassaHue PyHkUUN>

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

Teno npu 3aganuu MpoToTUIa GyHKIIUA OTCYTCTBYET, BMECTO CITMCKa MapaMeTpoB 3aj1a-
€TCsl CIIIUCOK TUIIOB, B KOTOPBIX MOKHO YCJIIOBHO yKa3aTh JIFOObIE MMEeHA (OHM MHOT/Ia HAa3bIBAIOT-
Csl TeTaMu). DTH UMEHA SIBJISIIOTCS CBOETO POJia TOJCKa3KaMHu U HE 00s3aTeNIbHO JIOJKHBI COBIIA-
JIaTh C UMEHaMH (pOpMallbHBIX MapaMmeTpoB, 3aJaBaeMbIX B onucaHuM GyHKIUH. [IpoTOTUMBI
(GyHKIMM, TPUBEACHHON BBILIE, MOTYT OBbITh 33/1aHbI TaK (BCE BapHAHTHI PABUIIBHBIE):

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); // BapuaHT 3

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

OtMetuM Ha Oynyiiee, 4TO MPOTOTHI OMpPENEseT TaK Ha3bIBAEMYIO CHUTHATYPY OIHCa-
Hus GyHKuU. Eciu curHatypbl GyHKIUN pa3TUdHbI, HAIPUMEDP, OTIMYASTCS YUCIIO apaMeTpOB
(v ux tunel), To yakuu B CH++ MoryT umMeTh OMHAKOBBIE UMEHA. Takasi TEXHOJIOTHUS TPO-
rpaMMHUPOBAHUS HA3bIBACTCS MEPErpy3Kkor (HyHKITUH.

6.6. Bb130BbI yHKIMIT 1 BO3BPAT 3HAYEHMIT (PyHKIMHI

Bb130B (yHKIIMM 3TO nepeaya yIpaBjieHUs C BO3BPATOM B TeNO 3aaHHONW (yHKUMEH U
HAaCTPOMKON Ha T€ MapaMmeTpbl, KOTOPHIE YKa3aHbl MPU 3TOM BBI30BE. DTHU MapameTphbl TaKKe
Ha3bIBaIOTCA (PaKTHYECKHMMHU. B kauecTBe mapamMeTpoB , B 3aBUCUMOCTH OT MX THIIA, MOTYT OBITh
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3a/anbl BeIpaxkeHus. Eciu B QyHKIMHM mapaMeTp MOXKET OBITh M3MEHEH, TO OH JIOJDKEH 3ajia-
BaThCsl yKa3aTesnaeM. B aToM ciiydae 3HaueHUEM BBIPOKECHUSI TOXKE JOKEH OBITh yKa3aTellb.
®DopMabHO BBI30B (PYHKIIMHM MOYKHO 3aIlUCaTh TaK:
<Bbi30B ¢pyHKUUK> <Ha3BaHue PpyHKUMMN> ([<CNUCOK BbiparKeHU ANA KaXKAOro TMna napa-
meTpoB PyHKuun>]);
Wnu (uncTo TepMUHOIOrMUECKH ) MOXKHO 3aIlUCaTh TaK:
<Bbi30B pyHKUMN> <HasBaHue PpyHKuun> ([<Cnucok paktMuecknx napameTpos>]);

[Tpumep BbI30Ba HyHKIIME SUMMA!
int Sum;
inta=5,b=25;
Sum = Summa(2,3); // Bbi30B C KOHCTaHTaMK
Sum = Summa(a, b); // Bbi30B C nepeMeHHbIMK
Sum = Summa(a, a + b); // Bbi30B C BblpaxeHnem
Sum = Summa(Summa(a,b) ,Summa(2,4)); // Bbi30B C Bbi30BOM (hyHKLMMU
[Ipumep Bb130Ba pyHkuuun MaxMas:
// OnucaHne mMaccmMBoB
int iMas[5] = {1,2,3,4,5}; // 0-4
int iMas1[] = {1,2,3,1,1,1,1,1}; // 0 -7
int MaxM , ¢;
// Bbi3oB ®yHKUMM ANsi MacCMBOB
¢ = MaxMas (iMas , sizeof(iMas)/sizeof(int) ,&MaxM);
printf ("Makcumym B MaccvBe iMas = %d \n", ¢ );
¢ = MaxMas (iMasl , sizeof(iMas1)/sizeof(int) ,&MaxM);
printf ("Makcumym B MaccmBe = %d \n", ¢ );

/!

[lepenauya mapameTpoB B CU B (yHKIMIO BBHIMOJIHSIETCS MO 3HAYEHHUIO, a 3TO O3HAYAET,
YTO B SIBHOM BHJIE U3MEHUTH MapaMeTp B GyHKIHMH Henb3s. Hampumep, mociie Bei3oBa PyHKITUN
(13 MCXOAHOTO MOy IpoeKTa - Second.cpp):

// MonbiTka BO3BpaTa CyMMbl Yepe3 napameTp sum
int Summ2 (int a, int b, int sum)
{
sum = (a + b);
return sum; // Bo3BpallaeMoe 3Ha4yeHne PyHKLUN

¥
B rnasroii nporpamme (first.cpp):
int Summ2 (int a, int b, int sum);

/l
int SUM = 10;
Sum = Summa2(2, 3, SUM ); // Bbi30B C KOHCTaHTaMu
// 3Hayenne SUM = 10,aSum =5;
st obecrieuenus MpaBUIILHOTO BO3BpaTa uepe3 mapameTp B PyHKIIUIO HY)KHO TIepeaTh
ykaszatens (13 second.cpp):
int Summ3 (inta, int b, int * psum) // MapameTp ykasaTenb

{
*psum = (a + b);
return *psum; // Bo3BpallaemMoe 3Ha4YeHne PyHKLmK
}o
/l

];rnaBHoﬁ nporpamme (first.cpp):

int Summ3 (inta, int b, int * psum);
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//...
Sum= Summ3 (2, 3, &SUM); // Bbi30B C yka3aTenem
// Sum=5un SUM =5
B nononHenue K ABYM pacCMOTPEHHBIM BapUAHTOM BO3BpaTa 3HadueHUN U3 (QYHKIUH (
yepe3 TUM (PYHKIMH B Yepe3 yKa3aTellb), IPUHIIUITHAILHO, MOYKHO BO3BPATUTh 3HAYCHHE U Yepe3
mI00aNpHyI0 MepeMeHHyo (y Hac mepemeHHas GSUM), XOTS ATOT CTHIIb MPOTPaMMHUPOBAHUS
OYCHb IUTOXOM, C IMO3HUIMIA HAICKHOCTH MpOorpamMmbl. Bce paBHO mokakem mpumep (U3 Sec-
ond.cpp):
// Bo3BpaT cyMMbl Yepes rnobasnbHblii napameTp GSum
extern int GSum;
int Summ2 (int a, int b, int sum)

{
sum = (a + b);
GSum = sum; // Bo3BpallaeMoe 3HayeHne Yepe3 rnobasnbHyto NepeMeHHyo
return sum; // Bo3Bpallaemoe 3HadeHme @yHKLUn

iy
B rimasuoit nporpamme (first.cpp):

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

Sum = Summa2(2, 3, SUM ); // BbI30B C KOHCTaHTaMu
// 3Hayenne SUM = 10, aSum =5 GSum =5

6.7. IlepeMeHHbIe B PyHKIMAX

B npenenax cocraBHoro omepartopa (“‘rena (pyHKIUM’) JOCTYNHBI JJIsl ONepanuil, Bbl-
HOJHAEMbIX BHYTPU (QYHKIMHU CIIEAYIOIINE TaHHbIE:
dopMmanbHbIE TapaMeTPhI, IEPeIaBaeMble MPU BbI30BE PYHKIIMH.
JlokanpHble IepeMEeHHbIE, ONTMCAaHHbIE B Telle (YHKIUH.
KosncranTsl pazHoro tuna.
['mobGanpHBIE MapaMeTphl TaHHOTO MCXOJHOTO MOAyJs (Thae onucaHa QyHKUNSA) U
T€X, KOTOPBIE MOJIY4YEHBI C TOMOIIBI0 crierudukaropa extern.

N3 onHOM QyHKIIMK MOTYT OBITh BBI3BaHbI Apyrue GYHKIMU U T.J., YTO MO3BOJISET CHPO-
€KTHUPOBATh CIOXKHYIO HEPAPXUUECKYIO CUCTEMY (DYHKIIUH.

B ¢ysxmm Moryt ObITh 3a1aHbl TakKe (opMalibHbIE TAPaAMETPhbl, KOTOPbIE HE MOTYT
OBITH B HEM M3MEHEHBI. JIs 3TOT0 ucnosb3yercs crnerudukaTop CONSt mist popMaabHOTO TIapa-
METpa.

// TonbITKa M3MEHEHMs KOHCTAHTHOrO NapaMeTpa “a” - const
int SummoO (const int a, int b, int * sum)

{
a =5; // HA JAHHOM OMNEPATOPE KOMMNWUNATOP BbIAAET OLLUMBKY!!

sum = (a + b);
return *sum;
e
®dopmManbHBIN TapaMeTp “a” He MOXKeT ObITh M3MeHeH B ¢yHKInu. Moaudukarop const
MOKET OBITh HCIIOJNIB30BAaH I XapaKTePUCTUKH Bcel (YHKIMHU, STO O3HAYAET, YTO JaHHAas
GYHKIMST HE TIOXOKET U3MEHSTH JaHHbIe 00BEeKTa, HO 00 9TOM BBl OOJIBIIIE Y3HAETE B JIPYrOM

Kypce.

6.8. IlapameTp MaccuB B QyHKIHHU
MaccuB MOXeT ObITh TIepead B QYHKIIUIO CICTYIONTUMHU CITIOCOOaMH:
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e (DUKCUPOBAHHOE YHUCIIO AJIIEMEHTOB B MAaCCHBE
e Uepes ykazaTenb Ha MAaCCHUB U €r0 pa3Mep
e 3ajaHue HYJIEBOIO JIEMEHTa B KOHIIE MacCcuBa (OrpaHUYEeHHOE TPUMEHEHHE)

B HekoTOphIX ciydasx pa3Mep MacCMBa MOXKET ObITh (DUKCHPOBAHHBIM, TOT/Ia MOXKHO
BOCIIOJIb30BAThHCS OMUCAHUSAMU W BBI30BAMH, ITPEJICTABICHHBIMA HUXKE:

// 3apaHee pMKCMPOBaHO YNC/IO SNIEMEHTOB B Maccuee - 5

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

{
intsum =0;
for(inti=0;i<5;i++)
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3BpallaeMoe 3Ha4yeHne QyHKUMK

¥

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

MoXHO B MpebIAyIeM Cilydae HCIOJb30BaTh I pasmepa maccuBa u #define mepe-
MEHHBIE (TIEPEMEHHBIC ATaNa KOMITUJISLINN).
[Ipu mepemaue pazmepa mMaccuBa B KadecTBE MapaMETPOB OMUCAHHE (PYHKIIMH MOMKET
VMMETh CIEAYIOINNA BUA:
// Yepes ykazaTtenb Ha MaccuB U ero pasmep (Razm - dopManbHbIii MapaMeTp)
int Summb5 (int * mas ,int Razm , int * psum)
{
// Teno dyHKuun
intsum =0 ;
for(inti=0;i<Razm ;i++)
sum = sum + mas[i];
*psum = sum ;
return *psum; // Bo3BpaLlaemMoe 3HaveHne hyHKLMM

o

B ocHOBHOI iporpamme, pa3Mep MaccuBa BHIYMCISAETCS TUHAMUYECKH (TIOAYEPKHYTO):
int iMas[5] ={1,2,3,4,5};//0-4
printf ("CymMa B MaccuBe iMas = %d \n" , Summ5 ( iMas, sizeof(iMas)/sizeof(int)
,&Sum) );

Ecnu He npeamnonaraeTcs B MacCUBE XPaHUTh HYJIEBBIEC DJIEMEHTHI, TO B KOHLIE, MACCUBA B
KaueCcTBE OTPAaHUYUTENS pa3Mepa, MOKHO TTOMECTUTh HYJIb U OPTraHU30BaTh UK 00pabOTKH 10
nepBoro Hy’ns. Pons Hynst MoxeT urpath U “-1”. @yHKIMS UMeeT BUJ MPEICTABICHHBIN HIKE,
OTMETHM, 4TO B 3TOM CIIy4ae pa3Mep He MepegaecTcs.

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

inti =0;

while (iMas[i] !'= 0)

{

*sum = *sum + iMasl[i];

i++;

b

return *sum;
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B ocHOBHO# nporpaMme 1171t paboThI aIropuTMa J0IKHO OBITH:
int iMas[] ={1,2,3,4,5,0};//0-4
long SumLong = 0;
printf ("CymmMa B MaccuBe iMas = %d \n" , Summ6( iMas, &SumLong) );

[lepenaya pazMepHOCTH MOXKET OBbITh BBINOJIHEHA Yepe3 II00albHYIO EPEMEHHYIO, Ie-
peMeHHYI0 dTama KoMnuisnuu. HeoOxomumo uMets BBUAY 4To B CH TrpaHUIBI MHACKCOB HE
KOHTpoMpytoTcs. Eciu MaccuB nMeeT HECKOJIbKO U3MEpeHul (Hanmpumep, IByMEpPHBI MacCuB),
TO pa3Mep KaXkJ10ro U3MEPEHUsI IEPENAETCS OTIEIBHO.

6.9. Pazmenienne pyHkuumii

Omnucanue GYHKIUU KOHKPETHOTO MPOEKTa MOTYT OBITh pa3MEIlEHbI B CIECIYIOIIUX CO-
CTaBJISIFOLIMX MHOTOMO/TYJIbHOM IIPOTrPAMMBI:

e B 310M e nporpaMMHOM MOJyJIE B €r0 Hadaie (o main), B 3ToM ciiydae IpoTo-
THna QyHKIMH 3a1aBaTh HE HAJIO.

e B 3TOM Xe mporpaMMHOM MOJIyJIE B €ro KoHIle (Imocjae Main), B 3TOM ciiydae mpo-
TOTUN (YHKIIUH 3a/1aBaTh 00s3aTEIIHHO.

e B apyrom ucxoaHoM MojyJie, IPOTOTHII J0JKEH OBITh 3aaH 00s3aTeIbHO B MO0
Hayajie TJIABHOTO MOJYJIA WIM JH0O B IMOJKIIIOYAEMOM K HEMY 3aroJIOBOYHOM
daiine.

¢ B moxakir0yaeMoM 3aroJloBOYHOM (aiisie, MPOTOTHIIA B 9TOM CIIydae 3a1aBaTh He
HY’KHO.

[Ipy HEBHMMATEIHLHOM OIMCAHUU BO3MOYKHO COOOIICHHE KOMITHIISITOpA TEpeornpeaeie-
uaus umen (multiply defined). KauectBo mpoekTa BO MHOTOM 3aBHCHUT OT TOrO, KaK TPaMOTHO
PAacIoIOkKeHbl PYHKIUK B Pa3HbIX MOIYJISIX M PACIPEICTICHBI I TPOrPAMMUPOBAHUSI IO pa3-
JIMYHBIM Pa3pabOTUNKaM, COCTABIISIOIIAM KOMaHIy MPOrPaMMHUCTOB JAHHOTO TPOEKTA.

6.10. PekypcuBHbIe PyHKIIUH

B CU nomyckaercs MCHOJb30BAaTh PEKYPCUBHBIE (DYHKIMHU, KOTOPbIE MOTYT BBI3bIBATh
camu ceOs. HarnsaHo npumep pekypcuBHOM (DyHKIIMM MOYKHO TOKa3aTh MPH BbIUUCIIEHUE (aK-
Topuaia HarypaibHOro yucia. Onucanue QyHKIMU BbIUMCIECHUS (pakTopHania (B MaTeMaTHKe -
n'):

int fact( int n)

{
int rez;
if(n==0)
return rez = 1;
else
returnrez=n*fact( n-1);
¥
Bb13oB yHkiuu Beraucienus paxropuaia (fact) u3 ocHoBHOI nmporpamMmel:

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

ITomy4yeHHBbIi pe3ynabTaT:
fact 5 = 120

B JIATCPATYPEC MOKHO MMO3HAKOMUTCA U C APYT'UMHU BapUaHTaAMU PECKYPCUBHBIX (I)YHKLII/IH.
Onn IIUPOKO UCIOJB3YHOTCA B aJIlrTOPUTMAX KOM6I/IHaTOpHI)IX BBIYHCIICHUSX.

6.11. Makpochl U epeMeHHbIe ITana KOMIUJISIIUH

B 6a3oBom si3pike CH (1, koHEuHO, B C++) MperyCMOTPEHBI BO3MOYKHOCTH 3a/IaHHsI MaK-
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POCOB (MaKpOKOMaH/I) WM IMEPEMEHHBIX dTara KOMOWIAIUY (MHOTIa UX Ha3bIBAIOT MPEIpOIIeC-
COpHBIMHU TiepeMeHHbIMH). J[J1st 3Toro mcmnonb3yercs aupektuBa #define. Ilepemennas stama
KOMITHJISILIM 33]1a€TCS TaK:

#define <ums 3Tanma KoMNUIsSHUU> <mpodea « > <ppIpaskeHHe ITANA KOMITHJIsS-
>

Hampumep, 11st pa3MepHOCTH MacCHBa Mbl MOYKEM 3a/1aTh nepeMennyro NMAX:

#define NMAX 10 // OnucaHve nepeMeHHoN 3Tana KoMIuAaLUmMm

int iMas[NMAX]; // Wcnonb3oBaHue 3TOW MEepeMeHHON ANA 3aAaHus Pa3MepPHOCTU
MaccvBa

for (int k = 0; k < NMAX ; k++ )... // 3anaHune uncna noBTOPEHUIN LMKa

C moMOIIIBIO CHIEHATBHBIX TUpeKTHB Tpenporeccopa (#ifndef u #ifdef) moxxHo mpose-
PUTH OnpezieNieHa JIM MepeMeHHast dTarna KOMIWISAIUN K JaHHOMY MOMEHTY 00pabOTKH TEeKCTa, U
BCTaBUTH B IPOrpaMMy HOBBIH (pparMeHT TeKcTa:

#ifndef MyLibrary
#include <my_lib.h> // MoakntoueHne 3aronoBoYHoro daina
#endif

Ilpumeuanue. [logcTaHOBKa HE MPOU3BOJUTCS B KOMMEHTAPUAX MPOTrpaMMBbl U TEKCTO-
BbIX KOHCTaHTaX WIH JIUTEpaJIax..

[Tpu ucnonp30BaHUM MAKpPOCOB (MaKpOKOMaH) MOXHO 33/1aBaTh MapamMeTpbl, Ha KOTO-
pbie OyIeT HacTpauBaThCs TEKCT MakpoonpeneneHus. [Ipu onucannu MakpocoB 3anatorcs (op-
MaJIbHbIE MaKpOMapaMeTpbl, KOTOPBIE TOJKHBI ObITh TEKCTOBBIMU. JlJ1s 0OpaleHus: K MaKkpocam
WCIIOJIB3YETCSl MAaKPOBBI3OBBI, KOTOPBIX MOXET ObITh MHOro. Takue mapaMerpbl Ha3bIBAKOTCS
dakTryeckuMu MakpomapameTpamu. OmnpeneneHre Makpoca BBIIOIHSIETCS Ha OCHOBE CIENYIO-
niero (popmajbHOTO MpaBuia;

#define <ums makpoca>(<mapamerp>, ..., <napamerTp>) <TeKCT Ha sI3bIKe, CO/Iep-
KAl mapamMeTpbI>

Hmena ¢opManbHBIX MapaMeTpOB JOJDKHBI ObITh YHUKAIBHBIMH B IMpejaenaxX OMUCaHUS.
Mexny UMEHEM Makpoca U OTKphIBaroIlel CKOOKOM He JOKHO ObITh mpobenoB. Ecau makpoc
MPOJOHKAETCA Ha CIEAYIOIIYI0 CTPOKY TEKCTa, TO MCIOJIB3YyeTcsl oOpaTHas HaKJIOHHAas 4epTa
(“\”). MakpoBBI30B MOKET OBITh Pa3MeEIIEH B TEKCTE MPOrPaMMBI ITOCIIE ONPEICTICHUST MaKpoca U
COJIEPXKUT KOHKpETHbIE napaMeTpsl. [IpruMepbl MakpoKOMaH 1 MaKpOBBI30BOB:

// OnvcaHHble MakpoChl C NapamMeTpamu
#define max(a,b) ((a>b)?a:b) // Makpoc BblYMCIEHNS MaKCMMyMa UX [IBYX MepeMeHHbIX
#define Swap(type,a,b) {type t;t=a;a=b;b=t;} // Makpoc koga nporpaMmei

// Makpochl

int imax = max(3,5); // MakpoBbI30B max ¢ KOHCTaHTamMu
printf ("Makcumym u3 aByx = %d \n",imax);

// AHanormyHo imax = ((3>5)?3:5);

a=10; b = 20;

imax = max(a, b); // MakpoBbI30B max C C nepeMeHHbIMU
printf ("Makcumym u3 aByx = %d \n",imax);

// AHanornyHo imax = ((a>b)?a:b);

intx=5,y=10;

printf ("Oo Swap x,y %d %d \n",x,y);
Swap(int,x,y);

printf ("MNocne Swap x , y %d %d \n",x, y);

// AHanoruuHo {int t;t=x;a=y;b=t;};

// Makpoc ¢ TUNOM NnepemMeHHoM

double d1 =5.5,d2 = 10.5;

printf ("o Swap d1,d2 %f %f\n",dl1, d2);
Swap(double,d1,d2);
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printf ("MNocne Swap d1,d2 %f %f\n",d1, d2);
// AHanorn4yHo { double t;t=d1;a=d2;b=t;};

Pesynbrar Oyner takum:

MakcumMyM M8 gByx = 5

MaxkcumyM m3 ageyx = 20

Jo Swap X , V¥ 5 10

llocne Swap x , y 10 5

Do Swap dl , d2 5.500000 10.500000

Nocne Swap dl , d2 10.500000 5.500000

IIpumeuanue. Vcronb30Bath U pazpadbaTbiBaTh MaKpOChl HEOOXOIUMO OYEHb BHUMA-
TEJIHO, TaK KaK MpPU MaKpOIOJCTaHOBKE BO3MOXKHBI PA3JIMYHBIC OIIMOKHU: TUIIOB MEPEMEHHBIX,
OIIMOKM TMOBTOPHBIX ONMHUCAHUN MEpeMEHHBIX U T.A. Takue OomuOKU TPYAHO OOHAPYKUTH, TaK
KaK Ha 3Tale KOMIWJISUN HEBO3MOXKHO MCIIOJIb30BaTh OTIaAuuK. B Hamem npumepe, eciau He-
BEPHO yKa3aTh THN MepeMeHHbIX (BMecTo double 3amath int), BHIOIHUTCS HESIBHOS OKPYIJICHUE
NIEPEMEHHOM U pe3yJbTaT NOJIyYUThCsl HEBEpHBIM. [IpoBepbTe 3TO Ha NpaKTUKE.

6.12. IlapamMeTpsI rJaBHO# GyHKIHH Main

['maBHas QpyHKUIMS TMporpaMMbl MOXET UCIOJIB30BATHCS C MapameTpamu, (GopMar KOTo-
PBIX CIEIYIOIIHIA:

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

argc — 3ajgaeT Ynucio napaMeTpoB KOMaHIHOM CTPOKH, €clii paBHO 1 TO mapaMeTpoB HET.

Argv — wmaccuB ykazaTeneil Ha CTPOKM MPEACTABIAIONIME IapamMeTpbl KOMaHIHOMN
CTPOKH.

Env - maccuB ykazarenei Ha CTPOKH JJIsl IEPEMEHHBIX OKPY>KEHUSI.

HeOGounpbmiast mporpamMmma mo3BOJISIET BHIBECTH 3HAUYCHHS MTapaMETPOB KOMAHIHOW CTPOKU
U IIEPEMEHHBIX OKPYKEHUS.

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

// Yncno napamMeTpoB KOMaHAHOW CTPOKM
printf ("Yncno napameTpoB koMaHaHOM cTpoku = %d\n", argc );
// PacneuaTtka cnunka napamMeTpoB
printf ("MapamMeTpbl kOMaHAHON cTpokm:\n" );
if ( argc >0)
{
for(inti=0 ;i<argc ;i++)
printf ("Homep - %d 3HaueHue =%s \n" , i+1, argv[i] );
o
// PacneyaTtka nepemMeHHbIX OKpy>xeHus (set — nepeMeHHble Ans TeKyLlero npouecca)
printf ("MNMepemMeHHble okpyxeHus:\n" );

i=0;

while ( env[i] '=NULL )

{

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

Y

PesynbTar pacreyaraem He MOJHOCTHIO, TaK Kak OOJbIION 00bEM MEPEMEHHBIX OKPYXKe-

HUA:
Ymciio napaMeTpoOB KOMaHIHOM CTPOkM = 3
I[lapaMeTpPs KOMaHIHOM CTPOKM:
Homep - 1 3Bmauvenme =i:\2014_2015\kaf\on\snp\prog\lr5 op\debug\LR5 OP.exe
HomMep - 2 Bnavenme =aaa
HomMep - 3 3Bravenme =ddd
[lepeMeHHEE OKPYXEHMS :
HomMep - 1 Brauenme =ALLUSERSPROFILE=C:\Documents and Settings\All Users
HoMep - 2 BuaueHme =APPDATA=C:\Documents and Settings\serge\Application
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Data
(N.B. — napaMeTpOB BHaYMTeJNBLHO Gonbue!)

I[TepBoIii mapameTp KoMaHaHOM cTpoku (argv[i]) Bcerma 3amaeT UMs BBIIOJIHIEMOM IPO-
rpamMMBbl, a JIBa JIPYTUX Mbl BBEJH B mapaMeTphbl npoekTa: Project-> Debugging -> Comand Ar-
guments -> aaa ddd.

6.13. Inline pynkuun

B s3pike CU npenycMOTpeHa BO3MOKHOCTH NPEANUCAHUS KOMIIMIATOPY HE BBI30Ba
byukuuu (epeaayn yrnpapjieHus: K oreparopaM (YHKIIMH), @ HEMOCPEICTBEHHOW BCTaBKHU OIIC-
paTopoB (GDYHKIIMH B TEKCT OCHOBHOM MporpaMmbl. B pse ciydaeB 3TO MPHUBOJUT K SKOHOMUH
MaMSTH ¥ BPEMEHU BBITIOJIHCHUS MPOrpaMMbl. Takue (yHKIIUU HA3BIBAIOTCS BCTPAUBAEMBIMU U
umerot cnienudukarop inline. Ilpumep BeTpanBaeMol PYHKIIMH U €€ WCIIOIB30BAHMS TIPUBEICH
HIDKE:

//onncanue inline dyHkUmS
inline int even (int x)
{

return ! (x%?2); // Bo3spaTt no Moaynto 2 yetHoe 1 (uctmHa) HevetHoe O (TIOXb)

¥

[Ipumep BbI30Ba B OCHOBHOM ITPOTpaMMe:
//BbI30B inline dyHKUMK
i =10;
if (even (i)) // BcTpamBaeTcs onepaumnsi B3aTUS N0 MOAY/IO C OTpULIAHME
// 3TO0 3KBMBaneHTHO BblpaxeHuto - if (1(i%?2))
printf ("4ncno %d siBnsercs yeTHeIM\N", i );
else
printf ("4ncno %d sBnsietcs HeueTHbIM\N", i );
i=5;
if (even (i))
printf ("Yucno %d asnsetcsa yeTHbIM\N", i );
else
printf ("4ucno %d asnsetcs HeyeTHbIM\N", i );
B pesynbrare nonyunm:
UYnucno 10 sBasseTcsT YeTHBIM
Umciio 5 siBszeTCsT HEeYEeTHEIM

6.14. Yka3zaTeau Ha PyHKIUHU
Onwumem npocTble GYHKUUU Ui TEMOHCTpPAIMM MCIIOIB30BaHMs yKazarened Ha (DyHK-

ITUH.
// ®yHKUMM ansa ykasaTesnen
/1
int funl (int i) { return i=5;};
/1
int fun2 (int i) { return i=10;};
/...

B ocHoBHOIl porpamme, ykaszarens Ha QyHkuuio (PFUN) BerunciaseTcss ATMHaAMUYECKU:

int i,j,k=5;
int (* pFun) (int); // ykazaTtenb Ha dyHKUMIO C MapaMeTpoM int
pFun = &funi;

i = (pFun)(k); // BblpaxkeHne oaMHaKoBOe A5 Bbi30Ba MYHKLMKN Yepes yKa3aTesb
printf ("pFun = &funl => %d\n",i);

pFun = &fun2; //

j = (pFun)(K); // Bblpa>keHVe oanHaKoBoe Ans Bbi30Ba PyHKUMM Yepe3 yKasaTeslb
printf ("pFun = &fun2 => %d\n" ,j);

j = pFun(k); // MOXHO 1 Tak
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printf ("j = pFun(k) => %d\n",j);
B pe3ynbTaTe nonydum:
pFun = &funl => 5
pFun = &fun2 => 10
j = pFun(k) => 10

52
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7. CTPYKTYpbl AaHHbIX B NporpamMmmax

B teopernueckoii yacTu onucaHus J1abopaTopHON pabOThI BBOAATCS OCHOBHBIE IOHATHS
¥ pacCMaTPUBAIOTCS TIPUHIIHIIBI U pabOThI CO CTPOKAaMH Ha s3bIKe nporpammupoBanus CU.

7.1. IIpodJieMbl XpaHeHHsI 1 00PA0OTKH JAHHBIX

CaMpIMU BaXXHBIMH (PYHKLHSMH COBPEMEHHBIX KOMITBIOTEPOB SBISIOTCS (YHKIUHU Xpa-
HEHMs U 00paboTku MHpopManuu. KoanuecTBo XpaHUMOM B KOMIbIOTEpax MH(OpMaIMKU BO3-
pacTtaeT MHOTOKPATHO, IMO3TOMY TO, KaK ATH JaHHBIC XPAHATCS, CYIIECTBEHHO BIMAET Ha (-
(EeKTUBHOCTH MPOLIECCOB MCIIOJIb30BAHUS 3TOW HHPOPMALIUY.

OnHUM U3 peleHui HarJIAHOTO U 0003pUMOro criocoda XpaHeHus HH()OpMAIH, SIBIIS-
eTcs ee CTpyKTypuszaims u aOctparupoBanue. CTpyKTypU3alus MOApa3yMeBaeT, 4To JaHHBIE,
CBsI3aHHbIE MEXKIYy COO0OM XpaHATCA BMECTe, a a0CTparupoBaHUE MO3BOJISIET OTBJIEULCS OT JeTa-
JAU3alMK MTHPOPMALIMHU Ha OIIPEICIIEHHBIX 3Tarax ee 00paboTKu.

MaccuBbl nH(QOpPMAITUN MOTIH ObI OBITH TAKUM XPaHWJIMILEM CBSI3aHHON MH(OpMAaIUH,
ecnu Obl He TpeOoBaHus ee ogHOopoaHOCcTH (HamoMHuM, MaccuB — MHOKECTBO OJHOTHUIIHBIX Ie-
peMeHHBIX). B peanpHBIX 3amadax TpeOOBaHUSI OAHOTHITHOCTH He coOiromaroTcs. Tak amis onu-
CaHMs YEJIOBEKa, KaK MUHUMYM, HYXHbl U cuMBoOJbHbIE (DVO) naHHbIe W YKMCIOBBIE (JAThl U
BpeMsl) JaHHBIE U BEIIECTBEHHbIE JaHHBIE (3apIuiaTa, cTuneHaus). s peaau3alnnuu TEXHOJIOTUU
COBMECTHOI'O XpaHEHMs Pa3sHOTUIHBIX JaHHBIX B A3BIKU MPOIpPaMMHUPOBAHUS A00ABICHO MOHS-
THE CTPYKTYPBI TaHHBIX. TE€XHOJIOTHS CTPYKTYpP JaHHBIX IIO3BOJISIET B IPOrpaMMax pean30BaTh
6oJiee BBICOKHMI ypOBeHb a0CTpaKIMK JAHHBIX U CAENIaTh IPOrpaMMbl 00Jiee HarJIsJHBIMH.

7.2. CTpyKTYpa - 3JIeMEeHT XpaHeHHUsI Ppa3HOPOAHBIX JaHHBIX - Struct

MaccuBbl 00be€AMHAIOT IPYMIIBI IEPEMEHHBIX OJHOTO THMNA. B mporpammax 4yacto TpeOy-
€TCs TPYNIIMPOBATh BMECTE Pa3HOTUIHBIE MepeMeHHbIe. /I ATOro mpexycMOTpeHb! Crieralb-
HbIC OMUCAHMsS — CTPYKTYPbI JaHHBIX (Struct). dakTuvecku CTPYKTYPHI OMKUCHIBAIOT HOBBIC THITBI
nepeMeHHbIX (10100HO Ki1accaM, HO 00 3ToM B Apyrux JIP). HyxHo pa3nuuyaTh moHATUS:

— Onucanue mabioHa CTPYKTYpBI.
— OnucaHue NepeMEeHHbIX CTPYKTYPHOTO TUIIA.
— HMcnonp3oBaHue NEPEMEHHBIX CTPYKTYPHOT'O THIIA.

Onwucanue mabdaoHa CTPYKTYPhI BKJIIOYAET OMMCAHUE OT/AEIbHBIX IEPEMEHHBIX (4acTo MX
Ha3bIBAIOT MOJISIMH CTPYKTYPHI) C YKa3aHUEM HX THITOB. DOPMaTN30BaHO 3TO BHITJISIIUT TaK:

struct <ums cTpykTYpHI> {
<OIUCAHHUE MOJISA CTPYKTYPBI>,

<OIUCAHHUE NMOJISA CTPYKTYPBI>,
} [<cnmncok onucaHnii KOHKPETHBIX CTPYKTYPHBIX MepPeMEeHHBIX>];
[Ipumep onrcaHus CTPYKTYpHI:
// OnucaHmne cTpykTypbl Student
struct Student {
char Name[14]; // ®amunusa ctyaeHTa
int kurs; // Kypc obyyeHus
bool pol; // Mon crygeHTa: true - women, false - men
float Stipen; // Pazmep ctuneHamm
} Student1, Group31[30] ; // HeobsizaTeslbHOE OMNMCaHWe NMEPEMEHHBIX U MacCMBOB 3TOM

CTPYKTYpblI
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OOpatuTe BHUMAaHHE, YTO TOCTE OMUCAHUS CTPYKTYPHI JAHO ONMHCAaHWE KOHKPETHBIX
CTPYKTYPHBIX MIEpeMEHHbBIX. M3-3a CTaBUTh TOUKY C 3aMATOM MOCJIE OMUCAHUS CTPYKTYPBI HY>)KHO
o0s13aTenbHO. [pyrue mpumepsl onucaHusi CTPYKTYp AaHbl HUKe. VX HazHaueHue MOHSTHO U3
KOMMEHTAPHUEB, KOTOPHIE JaHBI B TEKCTE MPOTPAMMBIL:

struct Complex { // komnnekcHas nepemMeHHas
double re; // neiicTBUTENbHAsA YacCTb

double im; // MHMMas yacTb

¥

struct Date { // nata

int day; // deHb

int month; // mecay

intyear; //Tlon

¥

struct Person { // MNMepcoHa

char name[50];

Date birthdate; // cTpykTypHasi nepemMeHHast Aata poXxxaeHu4
double salary; // Oknag

¥

Ornucanue OTIENbHBIX MOJIEH CTPYKTYPHI COBIAAAET C OMHCAHMEM OOBIYHBIX MEPEeMEH-
HBIX. [ToJi1 MOTYT OBITH JTFOOOTO THITA, B TOM YHCIIE U CTPYKTYPHBIMHU NIEPEMEHHBIMH, 32 UCKITIO-
YEHHEM THUIa CAaMOM OMUCHIBAEMOW CTPYKTYPBI, XOTS JOMYCTUMO OOBSABIATH YKa3aTelIH Ha JIaH-
HBI CTPYKTYpHBIA TUIl. OmNHCaHUE CTPYKTYPHBIX MEPEMEHHBIX MPOU3BOJUTHCS C YKa3aHUEM
UMEHHU CTPYKTYphl KaKk HOBOTO THIIA JAHHBIX U MOXKET OBITh BBIIOJHEHO MHOTOKPATHO B MpPO-
rpamMe. [11abnoH CTPYKTYpBI HOKEH OBITh OMHCAH TEpe]] MEePBBIM €r0 HCIIOIH30BAHUEM IS
OIIMCaHMsA NepeMEeHHBIX. [Ipumep oTAenbHOrO onucaHus CTPYKTYPHBIX IEPEMEHHBIX U UX Mac-
CHBOB:

struct Student S333; // OnucanHve 6e3 nHULManM3aLumn nonen
Student S1 = {"MeTpoB" , 1, false , 1500.0f }; // OnucaHue c MHMLMaNM3aLMeNn nonei
Student Group[30]; // OnncaHne maccmBa CTPYKTYp

Complex z;

Date d;

Person p;

7.3. MHuuuaau3anus CTPYKTYPHBIX epeMeHHbIX

Wuuimanusanus CTPyKTYphl, KaKk U JJI1 MAaCCUBOB U MPOCTHIX MEPEMEHHBIX, MOXKET OBbITh
BBITIOJIHEHA TIPU OMMCAaHUU KOHKPETHOUM CTPYKTYpHOU mnepeMeHHON. CTPOKOBBIE 3HAYCHUS yKa-
[IaBAIOTCS MPU ATOM B KaBBIYKAX, a WHUIMAIM3AIUSI MacCUBOB B (GUTYpHBIX ckoOkax. Omuca-
HUE CTPYKTYPHBIX IEPEMEHHBIX C UX MHUIUATIN3AIUECH:

Complexz1 ={1.6,0.5};
Datedl ={ 1, 4, 2001 };
Person p1 = { "Cupgopos", {10, 3, 1978}, 1500.48 };
// OnucaHne CTpyKTypbl IMLO
struct Face {
int MasF [5]; // M accuB uenbix
Date birthdate; // CtpykTypa gatbl
char name[50]; // Ctpoka
oy
//OnncaHne CTPYKTYpHOW MEPEMEHHON C WMHULMANM3aumMen MaccvMBa, CTPOKM WU
APYroi CTPYKTYpbI
Face f = {{1,2,3,4,5},{1,9, 2014 } , "lNpeacraButensHoe n1uo"};
//

B nocnegnem ciydae Mbl UMEEM BJIOKEHHYIO CTPYKTYPHYIO IIEPEMEHHYIO: B CTPYKTYpE

Face o0wsaBiena Date.
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7.4. PaboTa ¢ moJsiMu CTPYKTYPHBI Yepe3 CTPYKTYPY M yKa3aTesb Ha CTPYKTYPY

[Ipn onucaHumM CTPYKTYpHBIX NEPEMEHHBIX KIIIOUEBOE CI0BO Struct B HOBOI HOTauuu

nepen onucanueM C++ HeoOs3aTesbHO, MO3TOMY He Oynem ero nucartb. s paboTsl ¢ mepe-
MEHHBIMU TaKOI'O THIIA HEJOCTATOYHO YKAa3bIBaTh TOJBKO UMs CTPYKTYPHOU IIEPEMEHHOM, HYX-
HO yKa3aTh TaK)K€ M UMsI KOHKPETHOTO 1osisd. Takol 3J1eMeHT porpaMMbl Ha3bIBaeTCsl KBATU(U-
LIMPOBAHHON CChUTKOW. Takas kBaM(HUIIMPOBAHHAS CCHUIKA PAacCMATPUBACTCS CUCTEMOMN MPO-
IrpaMMHpOBaHUs Kak OObIYHAsA MepeMeHHas. Ee MOXHO MCIIoNIb30BaTh B JIIOOBIX Oleparopax U
BBIPQKEHUSAX MPOTrpaMMBbl, 0e3 Kakux Ju0o orpaHudeHuil. EnuHCTBEHHON TpebGoBaHHE B 3TOM
cilyyae — HEOOXOJIUMOCTh IPEABAPUTEIBHOIO ONMCAHUSA WM O00ECHedeHHus J0CTylna K ITOH
CTPYKTYPHOM NEPEMEHHON HA MOMEHT €€ UCIIOJIb30BaHU.

DopMann30BaHO CChUIKA HA IOJIE CTPYKTYPHI BBITJISAUT TaK:
<HMS CTPYKTYPbI>.<HMS 0J5 CTPYKTYPbI>
Hanpumep:
struct Student S333; // OnucaHne 6e3 nHULManu3aLmmn nonen
Student S1 = {"MeTtpoB" , 1, false , 1500.0f }; // OnucaHne ¢ MHULMANU3aLMEN
ronew
Student Group[30]; // OnuncaHne maccmsa CTPYKTYP
IIpumepsl HCTIOJIB30BAHUS CTPYKTYPHBIX IIEPEMEHHBIX B ONlEpaTOpax MpUCBAaWBaHUA. :
S1.kurs = 2;
Group5[0].kurs = 3; // Ons 0-ro anemMeHTa Maccuea
MO’KHO KUCIOJIb30BATh YKA3aTeNIM Ha CTPYKTYPHYIO IEPEMEHHYIO:
Student * pStud = &S1; // OnucaHune ykaszatens u ero MHMUManmu3aums
Toraa A0CTyI K ee MOJII0 331aeTCsl CIeNUalbHOM ornepanuei (->):
pStud->Stipen = 2000.0; // obpalleHune K Moo CTPYKTYPHOW NepeMeHHoM
Jlnst paGoThl B PYHKIMSIX CO CTPYKTYpaMU B KauecTBE MapameTpa fepenaercsl yKazareib

Ha HEC, YTO MO3BOJIACT CYICCTBECHHO COKPATUTh CIIMCOK NIEPEAaBACMBbIX IMapaMCTPOB.

7.5. MHOroypoBHeBasi KBaJu(puKauus B CTPYKTypax

[Ipu ncnonb30BaHKU APYrUX CTPYKTYPHBIX nepeMeHHbIX (Date — cm. Bblle) B kauecTBe

MOJIeH CTPYKTYPBI, AOCTYI K MO0 (TI0JIsT) BBITOTHIETCS Yepe3 IBOHHYIO KBATH(PHUKAIIUIO:

struct Date { // naTa

int day; // deHb

int month; // mecsy

int year; //log

¥

// OnucaHne CTpyKTypbl IMLO
struct Face {

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

o
Face Face2;

i:.:dcez.birthdate.day = 30; // ABoiHas kBanudbmvkaums

7.6. YKa3aTe/IM HAa CTPYKTYPbI M HA TMHAMUYECKHE CTPYKTYPbI

MBI ye TOBOpUIIN, YTO Ha CTPYKTYpPY MOYXHO 3a4aTh ykas3areinsb. IIycTh ecTh Takoe onu-

CaHNEC yKa3aTcisd:

struct Person { // MepcoHa
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char name[50];
Date birthdate; // cTpykTypHas nepemMeHHas AaTa poXxaeHWUY
double salary; // Oknag

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

// IamMeHnTb oknag
pPerson -> salary = 10.50;
(*pPerson).salary = 12.50; // Mo)xHO 1 Tak, HO CKOBKM 06513aTeNbHbI

Hwke 11 BIOKEHHBIX CTPYKTYPHBIX MEPEMEHHBIX MBI YBHIUM, B KOTOPBIX OOBSBICHBI
yKa3aTelld Ha IPyTUue CTPYKTYPbI, Mbl YBUJIMUM, YTO JOIYCTUMA 3aIIUCh U TAKOr'0 BUJA:
ptrPerson -> pStudent -> salary = 15.00;
1 Takoro Buja (rae UMeeT MECTO JBOMHAs KBaTH(DUIIMPOBAHHAS CCHLIKA):
p2.birthdate. year = 2014;

7.7. Ilepenauya cTPyKTYp B PyHKUMIO

[lepenate cTpykTypy B (PYyHKLMIO, B KayecTBE (PaKTHUYECKOTO MapaMeTpa MOXKHO JABYMs
crioco0am: 10 3HAYEHUIO, TOTJa U3MEHUTh CTPYKTYPY B (YHKIIMHU HEINb3s, U MepenaTh ykasza-
TeJIb Ha CTPYKTypy. PaccMorpum mnepBbiii ciywaid. IlycTs ecTh (QyHKIUMS Ui medaTH MoJis
CTPYKTYpHI:

/1l

// ®yHKUMS neyaTu
void PrintPersonName( Person per)

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

¥

[IpoToTum B rmaBHOM mporpamme
void PrintPersonName( Person per);

B nporpamme onucaHus 1 BbI30B:
// OnucaHne CTpyKTypbl
Person p2 = { "Cupgopos", {10, 3, 1978}, 1500.48 };
//BbI30B DYHKLUMM NapaMeTpoM CTPYKTYpa
printf( "Oo dyHkummn p2.salary = %f \n" ,p2 .salary );
PrintPersonName( p2 ); // p2

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

[Tomyuum pe3ynbrar:

Jo bymkmmm p2.salary = 15.000000
levuaTes B QyHKUMM per.name = CUOOPOB
llocne byHkumum p2.salary = 15.000000

3HaveHue ToJel CTPYKTYphI (B yacTHOCTH P2.5alary) He u3MeHsroTCs.

7.8. Ilepenaua yka3zareisi Ha CTPYKTYPY B QyHKIMH

Ecnu MBI XOTMUM M3MEHUTH 3HAYCHMS MOJIEH B CTPYKTYPHOM NepeMeHHOi, TO Heo0Xoau-
MO IepeaTh B Hee yKas3aTelb Ha Hee. s pyHKuuu:

/1

void ChangePersonSalary( Person * p , double newSalary)

{
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p -> salary = newSalary; // I3amMmeHeHune no ykasaTento

+

IIporoTum B rinaBHOM porpaMme
void PrintPersonName( Person per);

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

// Nepepaya ykazartens

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

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

ITonyunm pe3ynbrar:
Jo éoymkumm p2.salary = 15.000000
locne b¢yuxumm ChangePersonSalary p2 .salary = 30.000000

7.9. MaccuBbBI CTPYKTYP

Tak kak CTpyKTypa OIpezAessieT HOBbI THUI NEPEMEHHOM, TO Pa3pellaeTcsl ONUChIBATh
MacCuBbI CTPYKTYp. Hampumep:

// OnncaHue maccuBa CTpYKTyp Tvna Prepod
Prepod KafIU[30];

// PaboTa c anemeHTaMM MaccuBa CTPYKTYp
KafIU[0].Oklad = 10.0;

KafIU[10].Oklad = 10.0;

// Uunkn 3aHeceHus

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

{

KafIU[i].Oklad = 10.0;

¥

MoskHOo ¢ MaccuBoM paboTaTh uepe3 ykazatenb (PtrMas), mpu 5ToM HHUIIUATU3AIUS €T0
JIOJDKHA OBITH MPOBE/ICHa C HaYaIbHBIM aapecoM maccuBa cTpykTyp (&KaflU[0]) wiu umenem
storo maccuBa (KaflU), tak kak ums MaccuBa 3a/1aeT ajjpec Hayajaa MacCHBa.

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

Bo3moxHbl criocoObl: mHaekcanmu ykaszarens (ptrMas[2].Oklad), wiu Beruncnenunem
HOBOTO aJpeCHOTr0 BhIpaykeHus ais aapeca ( ptrMas + 2) wiu BeIOOpOM KOHKPETHOTO 3JIEMEHTa
MaccHBa — CTPYKTYpbI IIOCPEJICTBOM ONEpaluy pa3piMeHoBaHus (*). CMOTpUTE HUXKE IPUMEPBI:

ptrMas[2].0klad = 15.0; // ans BTOpOro aneMeHTa MaccuBa CTPYKTYP
( ptrMas + 2) -> Oklad = 25.0; // MOXHO 1 Tak
(*( ptrMas + 2)).Oklad = 35.0; // MOXHO 1 Tak
ptrMas = ptrMas + 2;
ptrMas->Oklad = 45.0; // MOXHO n Tak
(*ptrMas).Oklad = 55.0; // MoxHO 1 Tak

Bo Bcex paccMOTpeHHBIX Ciydasix Oy/IeT M3MEHEHA OJHO M TOXE I0JIe DJIEMEHTa CTPYK-

Typbl C HOMEPOM 2.

7.10. BioskeHHBIE CTPYKTYPBI

BHyTpu 0fHO# CTPYKTYpbl MOXKET OBbITH omucaHa japyras ctpyktypa (tum Prepod -
DecPrep) wiu ykasarens (tun Person - pStudent).
// CTpyKTypa CO BNOXEHHbIMU yKa3aTensMm
struct Person {
char name[50];
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Date birthdate; // cTpykTypHasa nepeMeHHasi AaTa poXaeHnY
double salary; // Oknapa
hor
//
struct Prepod {
char fam[50]; // ®amunus
Person * pStudent; // YkazaTenb Ha CTPYKTYpPHYO NepeMeHHyo Person
double Oklad; // Oknan

¥
// CTpyKTypa CO BIOXKEHHbIMU CTPYKTypamu
struct Decan {
char fam[50]; // ®amunus
Prepod DecPrep; // CTpykTypHas nepeMeHHasi Prepod BRoXeHHas
double Oklad; // Oknan
}¥

B nporpamme a71s1 ykasaresei moMecTHM oriepaTopsl BerarcieHus (salary) oxmana:
Prepod *ptrPerson = (Prepod * ) malloc ( sizeof (Prepod));
ptrPerson ->pStudent = &p2;
ptrPerson ->pStudent ->salary = 15.00;
// OocTyn BO3MOXET pa3HbiMM cnocobamm
printf( "p2 .salary = %f \n" ,p2 .salary );
printf( "ptrPerson ->pStudent ->salary = %f \n" ,ptrPerson ->pStudent ->salary );
B pe3ynbrare noayunm:
p2 .salary = 15.000000
ptrPerson ->pStudent ->salary = 15.000000
Jliis BIIOSKEHHBIX CTPYKTYp (B cTpykTypy Decan Bioxkena crpykrypa Prepod, cm. Omu-
CaHUs BBIIIIE) MOXKEM 3alKcaTh, BKIIIOYast IOCTYII U MOCPEACTBOM ykaszareins (pStudent->salary):
// BnoxeHHble CTPYKTYpbl
Decan DeclU;
DecIU.DecPrep.Oklad = 100.00;
// DocTyn ¢ ykasaTenem
DeclIU.DecPrep.pStudent = &p2;
DecIU.DecPrep.pStudent->salary = 10.0;

7.11. Pa3mep u pa3memienue ctpykryp B OII

ITons cTpyKTyphl pacrojiaratoTcsi B ONEPATUBHOM MAMATH MOCJIEI0BATEIbHO, B CBA3H C
omnucanueM B mporpamme. [Ipu pazMenienny B aMATH pa3HbI€ THIIBI JIOJDKHBI OBITh BEIPOBHEHBI
Ha TpaHHUIly ajapeca cBoero pasmepa ( int — 2 Gaiita, long — 4 6aiita, double — 8 Gaiit u T.1.). 13-
3a 3TOro, IaK€ MPHU PABHBIX MO KOJUYECTBY U THUILY MOJEN pa3Mep CTPYKTYPbl MOKET OTJIMYATh-
cs1. DTO MOKa3aHo Ha mpuMepe cTpykTyp First u Second.

struct First {
inti;
long j;
double k;
}¥
struct Second {
inti;
double k;
long j;
}#

B nporpamme onpenennm akTyaabHbIA pa3Mep CTPYKTYPHI:
// Pa3melyeHne ctpykTyp B Ol
printf( "Pa3mep cTpykTypsbl First = %d \n" ,sizeof (First) );
printf( "Pa3mep cTpykTypbl Second = %d \n" ,sizeof (Second) );

B pe3ynbrare nonyunm:
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PasMep cTpykType First = 16
PasMep cTpyKTyps Second = 24

7.12. IMHAMHYECKOii CTPYKTYPbI

PabGoTa ¢ nuHaMHYECKUMHU CTPYKTypaMHd W WX MACCHBAaMHU BBITTOJHIETCS MOCPEICTBOM
ykazareneil. BeineneHue naMsaTi npou3BoAuThCs OubimoreunsiMu Gynkuusimu u3 malloc.h. B
sToit bubmnoreke mocrynusl pyuknuu: malloc, calloc, free, realolc u np. Ha npumepe, pasme-
[ICHHOM HIDKE, TOKa3aHO MPUMEHEHHE dTHX (DYHKIIUHU IJIsl CTPYKTYP.

Decan * pDec = (Decan * ) malloc ( sizeof (Decan)); // BbiaeneHue avHaMmU4eckom
namMsiT

pDec ->DecPrep.Oklad = 100.00; // PaboTa ¢ nonsaMmnykTyp

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

pDec ->0klad = 50.00;

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

Il

pDec = pDec + 1;

strcpy( pDec ->fam , "HoBast ®amunusa gekaHa");

pDec = pDec - 1; // BocTtaHoBneHune ykasatens ans ocBoboxaeHns namsatn (MOXKHO U

/3anoMnuTb)

free ( pDec );

OOparuTe BHMMaHHE Ha HUcCroib3oBanue (yHkiuu realloc, mospossiromeii U3MEHUTH
pa3Mep BbIICIEHHON MaMsATH B JIBa pa3a, a Takke Jo0aBieHHe K ykaszarento 1-ubl. [Ipu omepa-
[UAX LEeJIOTO TUIIA C YKA3aTeJIMH OMPEEICHHOr0 BUia 1-11a COOTBETCTBYET pa3Mepy THUIIa, IS
KOTOPOTO OOBSIBIICH JaHHBIN yKa3aTellb.

7.13. Co3naHue u yaajieHue JTHHAMHYECKOH CTPYKTYPHI €O CTPOKAMH

B nmuHamMuueckux CTPyKTypax 4acToO BO3HUKAET 3a7ada paboThl CO CTpOKaMH (CUMBOJIb-
HbIMH MaccuBamu). Ecnu 3apaHee B CTPYKType BBIICISITH MaKCHMalbHOE YHUCIO TPeOyeMbIX
3HAKOB B CMMBOJIBHBIX MACCHBax JUIs CTPOK (Tak MbI IIOCTYyIaM paHee, cM. — fam , name), To,
OueBUJHO, OyAeT 3HAYMTENbHBIM Tepepacxoa mamsaTH. [losToMy mpu MHMIMATU3AIUN TaKUX
CTPYKTYpP SKOHOMHEE BBIJICIUTH CTOJBKO MaMSTH, CKOJIbKO HE0OXOAMMO, TO €CTh JUHAMUYECKON
namsTH. AHAJIOTHYHAs MPOIeypa HEOOX0AUMa U JUISl U3MEHEHUS 3HAUeHUN CTPOKOBBIX TMOJIEH:
cHavaia uaet ocBodoxaeHue (free), a 3arem HoBbii 3axBar ( malloc). I[Tokaxem 310 Ha TpUMe-
pe. IlycTh ecTh CTPYKTYpa, B KOTOPOIA IBa yKa3zatess Ha cTpokd (PName u pAvtor):
struct Book{
char * pName; // HazsaHue KHurm
char * pAvtor; // ABTOp KHUIK
int StrCount; // Yncno cTpaHuL B KHUre
}¥
[Ipu ee nHMIHATIM3AaLUK HY’KHO 3aXBaTUTh AMATh U 3alIMCaTh CTPOKY:
Book Book1;
char * pStr = (char *) malloc ( strlen ("Tpu mywkeTtepa") + 1);
Bookl.pName = pStr;
strcpy(pStr , "Tpu mywwketepa" );
pStr = (char *) malloc ( strlen ("Anekcanagp Aioma") + 1);
Book1.pAvtor = pStr;
strcpy(pStr , "AnekcaHgp [ioma" );
Book1.StrCount =670;
[Ipu 3aBepiIeHUU TPOrpaMMbl AHHAMHYECKAsl TAMSTh JOJKHA OBITH OCBOOOXKICHA:
// Mpwv 3aBepLIeHnn NporpamMMbl 0CBO6OAMM NaMsThb
free (Bookl.pName);
free (Book1.pAvtor);
/1
Ecnu Best cTpykTypa TMHAMHYECKH MOPOKIAETCS, TEKCT MPOTPaMMBI Oy/IeT BBITIISIETh
TakK:



60
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI],
/] OnHamuyeckas CTpykTypa
Book * pBook = (Book *) malloc ( sizeof(Book));
pStr = (char *) malloc ( strlen ("[Be AuaHbl") + 1);
pBook->pName = pStr;
strcpy(pStr , "ABe Aunanbl" );
pStr = (char *) malloc ( strlen ("Anekcanap Aioma") + 1);
pBook->pAvtor = pStr;
strcpy(pStr , "AnekcaHap Aioma" );
pBook->StrCount =470;
// Tpwv 3aBepLieHnM NPOrpaMMbl 0CBO6OAMM MaMsATb NMOA CTPOKM U CaMy CTPYKTYpY
free (pBook->pName);
free (pBook->pAvtor);
free (pBook );

/!

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

7.14. CTpPYKTYpBI CO CCHUIKAMH Ha cedsi

B crpykTypax Henb3s HCHOJIB30BATH IOJIA - CTPYKTYPHBIE IIEPEMEHHbBIE TAKOT'O YK€ THUIIA,
OJHAKO IOJIS - YKA3aTeJId HAa 3TU CTPYKTYpPhI JonycKaroTca. Hanpumep, 3J1eMEHT ABYXCBS3HOTO
CIHCKa MOJKET BBITVISAETh TaK.

// CTPYKTYpbI CO CCbI/IKaMM Ha caMmux cebs
struct Node {
Node * pNext;
Node * pPrev;
int VallList;
b
B nannom ciiydae pNext u pPrev seistorcst ykasarensmu Ha cTpykTypy Node.

7.15. Ilepeuncienus - ENUM

DTO HaOOp UMEHOBAHHBIX IIEJIBIX KOHCTAHT, UCIIOIB3YEMBIN I OOJIbIIEeH HArISIAHOCTH
MPOrpaMMBbI U €€ MepeHoCUMOCTH. [lepednciienne MOXeT ObITh UCIIONB30BAHO IS OOBSBICHUS
MIEPEMEHHBIX, KOTOPbIE MPUHUMAIOT 3HAYCHHS Ha 3aJJaHHOM MHOKECTBE 3HaueHuil. [Ipumepsl
JUI TIEPEUYUCIICHUN: JHU HEIENH, MECSUbl B TOAYy, BpEMEHa roja, TUIIBI MEPEMEHHBIX U T...
®opmanbHO niepedrciieHus (eNUM) MOTYT ObITh ONMHUCAHBI TaK:

enum [ <ums> | {cIMCOK MepeYncieHns} [ CMMCOK MepeMeHHbIX];

Hanpumep, 1 1HS HEAETN MOKHO 3a/1aTh CIMCOK KOHCTAHT:

// OHn Hepenn

enum { mon , tue , wed , thu, fri, sat, sun };
intd =mon; // mon =0, tue=1nT.A.
MokHO 3a7aTh UMS JUIS OOBSBICHUS TIEPEMEHHBIX TIEPEUHCICHUS:

// OHn Hepenu ¢ nmeHeMm day

enum day { mon , tue , wed , thu, fri, sat, sun };
day dw = sun; // mon = 6
Mo>kHO 3a7aTh MEPEUUCIEHUS C TPOU3BOJIbHBIMU 3HAYCHUSIMH :

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

printf("MNepeuncneHns ¢ NpoM3BOSIBHLIMM  3HAYEHUEM: Con1=%d Con2=%d
Con3=%d\n", Con1, Con2, Con3);

// TlpoBepKa 3Ha4YeHni NepeYncieHmnin B onepaTope BETB/IEHUS

int m = Conl;

if(t m ==Conl )

printf("3Hauenve: Conl , m =%d\n", m);
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else
printf("3HaveHune: He Conl \n" );
Mo:xHO 3a7aTh NEPEUUCICHUS C OJTHUM 0a30BbIM 3HAUCHUEM:
enum { Const1=5, Const2, Const3 };
Pesynbprar Oymer Takum:
llepeuncnenuss c 6asoBrM BHaueHmMeM: Constl=5 Const2=6 Const3=7

7.16. Coro3bl — UNION - 00beTUHEHUSA

OO0BeAHEHUE — ATO MECTO B IMaMSITH, KOTOPOE HUCIIOIB3YETCS ISl XpaHEHUS MepEMEH-
HBIX, Pa3HBIX TUIIOB. MOXHO 3aJaBaTh Pa3HbIE MMEHA, OJJHUM M TEM K€ IOJISIM ONEPAaTUBHOU
namstu. [lokaxxem Ha npumepe. ITycts ecth 0Obenunenue ( Tpu pasueix tuma:  int, float wu
char *).
// O6beanHeHns union
union u_tag {
int ival;
float fval;
char *sval;
ru;
[Tocne onucanust HOBOM nepeMeHHOM () U BBIMOTHEHUS OTEPALUid 110 3aHECEHUIO JaHHBIX
MOJIYYUM CIIEIYIOLIUN PE3YJIbTAT:
u_tag U1; // u_tag — 3TO NOYTK HOBbIN TVM AaHHbIX!!!!

Ul.ival = 5;
printf("MNMone o6beanHeHuns B uenom dopmaTte: u.ival=%d\n" , Ul.ival );
Ul.fval = 0.5f;

printf("Mone o6beanHeHus B aeUcTBUTENBHOM hopMaTe: Uu.ival=%5.2f\n" , Ul.fval );
printf("MNMone o6beanHeHuns B uenom dopmaTte: u.ival=%d\n" , Ul.ival );

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

printf("lMNone obbveanHeHns B cMBOSIbHOM dopMaTte: u.ival=%s\n" , Ul.sval );

Pesynbrar 6yner Takum:
losne ob6memmHeHMsT B UenoM dopMaTe: u.ival=5
llosle ob6menmHeHMsT B OeMCTBUTEeNBHOM bopmare: wu.ival= 0.50
llosnle ob6memmHeHMsT B LenoM dopMaTe: u.ival=1056964608
lone o6meaMHEeHMsT B CHMMBOJNBHOM dopmMarTe: u.ival=Crpoka
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8. XpaHeHUe AaHHbIX U UCNonb3oBaHue haunos

8.1. /lanHbIe B mporpaMmmax

OcHoBHas 11e11b J1I000M MPOrpamMMBbl, IPOrPaMMHOI0 KOMILIEKCA, IPOrPaMMHOM CHCTEMBI
- 00paboTka JaHHBIX. BOo BpeMst BBHIIOIHEHUS IPOTrPAMMBI (4acTO AJIsl 3TOTO Taa UCIOIb3YeTCs
tepMuH - Run Time) naHHble 3aHOCSATCS B ONEPATUBHYIO HaMSTh HJIM CBEPXOIEPATHBHYIO ITa-
MSATh (PETUCTpPBI MpOILECCOpa) U HaJl HUMU OIlepaTOpbl IPOrpaMMbl (KOMaH/Ibl MUKPOIIPOLIECCO-
pa) BBINOJIHAIOT pa3lIUyHble AeHCTBUS Wiu onepauuu. Koraa nporpamma 3aBepuiniiach coxpa-
HUTh PE3yNbTAT €€ padOThl MOXKHO 3alIOMHUTH TaK:
e BrIBecTH pe3yabTaThl HA 3KpaH JUCILIEs.
e BriBecTH pe3yabTar Ha nevats (OyMaxkHas TBep/asi KOIus).
e 3anucarh pe3yJbTaThl Ha BHEIIHUN HOCUTENb (AUCKHU, (IIAILKU U T.1.).
ITepBbie 1Be BO3MOKHOCTH HE COBCEM YAOOHBI: C 3KpaHa MH(OpMaius crupaercs, Oyma-
ra 3aHUMaeT MHOTO MECTa, TPYJHO B JalbHEHIIIEM MCIOIb30BAThH MOIYYECHHYIO HH(OPMAIUIO U
T.1. BeiBoa nH(popmanyy Ha 1UCK TpeOyeT BBIIOIHEHUS ONPEAeIICHHBIX TPABUI: HY)KHO YKa3aTh
MECTO JTOCTATOYHOE JIJIsl 3alOJTHEHUST HH(OPMAIUK, HY)KHO IPUCBOUTH UMS 3TOH HH(MOpMAIHH
HYXHO 3aJ1aTh [IpaBUJIa €€ 3allUCH U OpraHu3alluy, ISl TOr0 YTOObI B JajJbHEHIIEM MOXKHO OBLIO
Obl yMeTh ee mpountaTh. KpoMe Toro, 3amoMuHaeTcsi BCioMoraTenbHast HHPOpMaLus: JaThl CO-
3JaHMs M U3MEHEHUs, KOJIM4ecTBO MH(popmanun (pazmep) u T.4. i KOppeKTHOH paboThl C UH-
dopmanueit B UT cucremax BBeACHO (yHAaMEHTAILHOE MOHATHE — (aiii. DTO MOHATHE 3aJI0-
KHJIO OCHOBY T€OPUU JJISI IOCTPOEHUS MPOrPAMMHBIX CUCTEM O0pabOTKH, XpaHEHHUsT M Mpeol-
pa3zoBaHusl HHPOpPMAIUH.

8.2. IlonsiTHe aiisia, ero onpeaeJeHnuss 1 pa3HOBUAHOCTH

CyIiecTByeT MHOTO Pa3INYHBIX OMpeaeIeHUN TOHATHS (Paityi. DTO 0OBSICHIETCS TEM, YTO
B pa3HBIX YCIOBUSX (MOJIB30BATENh, IporpaMmMucT, T - TeXHOJIOT, TEXHUK 10 000PYIOBAHUIO U
T.J.) U1l pabOThl HEOOXOIUMBI pa3HbIe CBOMCTBA. JlJis MOJIB30BaTENsd BaXKHO 3HATH HA3BaHUE U
pacmoiao)keHne KOHKPETHOTO (haiiia, ero TUI U BO3MOXHO €ro pa3Mep. 3aMeTUM, UTO He HYKHO
MyTaTh NMOHATHE (aill ¢ OBITOBBIM MOHATHEM (ailyia — KapMalika (U3 MOJIUITUIIEHA), XOTS OIpe-
JIEIICHHbIE MOMEHTBI U 3/IeCh CXOJHBI (COBOKYMHOCTh MH(OpMaIMH, XpaHuMoil Bmecte). s
IPOrpaMMHUCTa TIOMUMO Ha3BAaHHBIX BBINIEC CBOWCTB OYCHb Ba)KHA BHYTPEHHSS OpraHU3allds
daitna, cnocoObl 3anmucu U uTeHUs uHpopmanuu, Hamuuue Oydepuszaruu, GopMaTHPOBAHUA.
JI1st TEXHHYECKUX CTEeIHAINCTOB U CUCTEMIIMKOB BaXHOU OyAeT nH(OpMaIus 0 pactoioKeHUH
JTAHHBIX Ha (U3MUYECKOM HOCUTENE, pa3Mephl OJIOKOB 3aMKCH U KJIACTEPOB, CIIOCOOBI COOPKH MY-
copa  T.1.

O06006m1as Bce HEOOX0AUMOE JJIsi MPOTPAMMHUCTA U TOJIb30BaTeNs, MBI MOXKEM, HE Tpe-
TEH/ysl Ha ICTHHY B MOCJIETHEH HHCTAHIINH, CPOPMYIMPOBATH TaKOe OTpeesieHne (aiina:

Daiij — >TO MOUMEHOBAHHAS COBOKYIMHOCTh MH(OpPMAIUH, OMPEAECTCHHOIO THIIA Opra-
HU3AIMU ¥ PACTIONIOKEHHAs] B OMPEICICHHOM MeCTe NMaMsTH (BHEIIHEH WJIM BHYTPEHHEH) KOM-
MBIOTEPHON CUCTEMBI.

B HEKOTOPHBIX JTUTEPATYpPHBIX HCTOUHUKAX, HAIPUMEDP B TOJKOBOM ciioBape [11], BeI Mo-
JKE€T€ BCTPETUTH TAKOE OINPECICHHE:

@aiin — 3T0 yacTh BHEUIHEW MamsATH KOMIIbIOTEpa, UMeroIias uaeHTuGuKatop (Ums) u
cojiepkariasi JaHHbIE.

Ha wmoii B3rosin, maxe Juist mosb3oBatens (ailyioB, Takoe OompenesieHue Helb3sl CUNTaTh
nonHbIM. [y yripaBieHus QaiiiaMyd B KOMIIBIOTEPE €ro OlepariioHHas CUCTeMa UMEET CIICIH-
aTbHYIO TIOJICUCTEMY, KOTOpas 3aHUMAaeTCsl ympaBiieHHeM ¢aitnamu — QaitnoBas cucrema. O0
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3TOM BBl y3HaeTe B Kypce “OmnepanuoHHble cucTeMbl”. [ 1aBHas 3a1a4a ynpaBineHus daiinamu —
3¢ ¢dexTuBHO pa3Memiars (aiasl Ha BHEIIHMX HOCUTEISIX M oOecreyuBaTh K HUM AOCTYH JUIs
YTeHUs W 3anmucu uHopmanuu. Pasznmuator cnemyromue daitioBeie cucrembl: FAT, FAT32,
NTFS, HTFS u apyrue. O ucnonb3ytorcs B pazaudHbix OC W MOCTOSHHO pa3BUBAIOTCS.
MO’KHO HECKOJIBKO “NpU3eMIIMTB” orpeaesieHus (aiina cieayronmm oOpa3om:

®ails — 3T0 NOMMEHOBAaHHAsl COBOKYITHOCTb €IMHUL] XpaHEHUsI HHpOopMaLuu (HarpuMep,
0aiiT), pacnoJIO)KEHHBIX B pAaclO3HaBAEMOM IOpSAJKE (HApUMEp, MOCIEN0BATENIBHO) U UMEIO-
M crienuanbHoe 0003HauUeHHE KOHIA COBOKYITHOCTH.

W13 Takoro onpeneneHuss MOXXHO J1aTh 0oJiee YaCTHOE OTpeieNIeHue MTOHATHE (aii:

@ail — 3TO MOMMEHOBAHHAs IOCIIEJ0BATEILHOCTh OAWTOB, 3aBeplUaArOLIasics CHelHab-
HbIM cuMBoJioM (Konerr daiina — EOF — End Of File). Takue ¢aiinbl MOTyT ObITh TEKCTOBBIMH,
KOrJa Ha JOIYCTHUMbIE BHUJbl CUMBOJIOB HAJI0XXEHO OIpaHMUYCHME, U IBOMYHBIMU (OMHAPHBIMHU),
KOIJla OTPAHUYEHUI HE MPETYCMOTPEHO.

@aiinpl MOYKHO IMPEICTaBUTh KAK COBOKYIMHOCTb CTPOK, OOBIYHO TaK IPE/ICTaBIISIOTCS
TEKCTOBBIC (haiiiipl. B 3TOM citydae gacTHOe omnpenescHue (aiia MOXET UMETh CIICTYIOIINUN BU]T.

@ailn — 3TO MOMMEHOBaHHAs U YHOPSI0YE€HHAsi COBOKYITHOCTh CTPOK, IIPUYEM B 3aBUCH-
MOCTH OT Ha3HaueHusi cTpoku MoryT ObITh Kak NTS (Null Terminated String), mu6o 3aBemarbcest
CrenHaIbHBIM CHMBOJIOM KOHIIa CTpOKH - (\n”).

@aill MOKET paccMaTpUBaTbCsl KaK COBOKYIMHOCTH cTpaHull (Page) miau Kak COBOKYII-
HOCTh OUT uHpopmanuu. Dailyl MOXKET NMPeICTaBIATh 3aKOAUPOBAHHBIE ONPEIEIEHHBIM CIOCO-
00M pUCYHKH (COBOKYITHOCTh PAa3HOIBETHBIX TOUEK) HIIH 3BYKH (3BYKOBBIEC (DAiiIbI).

@aiin MOXKET paccMaTpUBAThCs KaK YNOPAJOYEHHAs COBOKYIHOCTb OJHOPOJHBIX 3aIlu-
ceil (OAMHAKOBBIX CTPYKTYPHBIX THIIOB), CIYXAIIUX JJISl XpaHEHHs U Mmoucka wHpopmanuu. Ta-
kue ¢ailnpl HaspiBatoTca 0a3amu JaHHbIX (BJl) 1 uMeroT ompeneneHHy CTpyKTypy. B kowm-
MJIEKCHOM JTabopaTopHO# paboTe no aucruruinHe “OCHOBBI TpOrpaMMUpPOBaHus” BhI OyjeTe pa-
6oTath ¢ TakuMH (aiiaamMu o ceoemy BapuaHty. Heobxomumo Oyaer coznatk b/, 106aBuTh Ty-
na 3anucu, otcoptupoBaTh bJ] n tak nanee. Mtorom paboTsl OyneT 3aBepiueHHas porpaMma
paGoratomias ¢ b/1.

OTtnenpHOE MECTO BO MHOXKECTBE Pa3sHOOOpA3HBIX TUMOB (hailjioB 3aHMMaIOT (ailibl, B
KOTOPBIX 3aIIMCaHbl ONpPeIeIEHHBIM 00pa3oM MPOrpaMMbl, KOTOPHIE BHIMOIHAIOTCS Ha KOMIIbIO-
tepax. Torna yactHoe onpenenenue ¢aina OyaeT Takum.

Paiin — 3T0 MOMMEHOBAaHHAsl U YNOPsI0YEHHasi COBOKYMHOCTh KOMaHJ ( MHCTPYKLU,
OTIepaTopOB, MPOLEAYp, QDYHKIHIA, TOJIPOTPAMM U T.J.), KOTOpBIEC MPpeIHA3HAYCHBI JJISI BHIITOJI-
HEHMs Ha KoMmnbioTepe. Takue ¢ailiibl Ha3bIBAIOTCS TaK)Ke MCIOIHUMBIMU ITpOrpaMMaMu (MOJY-
asimu). Hanbosiee pacmpocTpaHeHHbIE THITBI TaKUX mporpamm - *.exe, *.com wim *.dll ( auna-
MHYECKHE ONOTHOTEKN).

@ailsibl MOTYT UMETh CaMyI0 Pa3HOOOPA3HYIO U CIOXKHYIO CTPYKTYPY, O KOTOPOIl 3HAIOT
pa3paboTUYMKKU U MpOrpamMMmbl, paboTaromue ¢ 3TuMu (aiimamu. Hanpumep, AaHHBIA TOKYMEHT
(“Mertoauueckue ykazauus ...”") siusgercs ¢aitmom tuna “/lokyment MS Word”, umeer crnox-
HYIO CTPYKTYpY, 4TO, B KOHEYHOM CYETE, OIpeJIeNIIeT CI0KHOCTh MporpaMM (KCTaTu, Toxe (aii-
JIOB), paOOTAOIINX C TAKUMH (paiiiamu.

B nannoit mabopaTopHoil pabore Mbl Oy/eM UMETh MECTO C OTHOCHUTENIBHO NMPOCTHIMH,
MOCJIeIOBATENbHBIMH (paiijlaMH, HO OCBOMM BCE OCHOBHBIE OMNEpAIMM M TEXHOJOTHH pabOTHI C
daitnamu.

[Toneenem uror. [lonstue daiina, 3aHMMaeT 3HAYUTEIBHOE MECTO B MPOTrPaMMHPOBAHUH
U B MH(QOPMALIMOHHBIX TEXHOJOTHAX MecTo. Dailnibl ciyXaT uid XpaHeHus: HH(OpMAIMK TTOocIIe
¥ BO BpeMsl pabOoTHI IpOrpamMM, SBISIFOTCS XPaHWIHIIAMHA HHPOpPMAUU B 0a3ax JaHHBIX U CITO-
coboM nepenaun nHpopmanuu. Paisbl MPEICTABISIOTCS B “HEBUIAUMOM™ 3JIEKTPOHHOM (opma-
te. X coaepXkuMoe MOKHO YBHUJETh TOJBKO C MOMOIIBIO CHEHHUATIbHBIX HporpaMM. CaMbIMH
IPOCTHIMH TI0 OPTaHU3ALUU SBISIFOTCS TEKCTOBBIE (haitnbl. OHM 3aMOMHHAIOTCS MOOAUTHO WK
NOCTpO4HO. B mpuHIMIIE, TEKCTOBBIE (DalIBI MOTYT paccMaTpUBaThCs KaK JAJIMHHAS CTPOKA CHM-
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BOJIOB.

8.3. OnepauunoHHas cucTeMa, MOTOKU U (ailibl

Oneparmonnas cuctema (OC) coBpeMEHHOTO KOMITBIOTEPA BBITIOJIHSIET MHOTO JACHCTBUI
CBSI3aHHBIX C (aillaMu, KaKk pecypcamMl CHUCTEMBI: YIIPaBICHUE TaHHBIMU (HETOCPEICTBEHHO
(aiinel), yopaBieHHE 3aJIaHUSIMHU U TpolrieccaMu (IIporpaMMHbie (aiibl), YIIpaBiIeHUE YCTPOW-
cTBaMH ((hailsibl pacmonararoTcst Ha yCTpoiicTBax). B oTnenbHON AUCIUIIMHE HA CTApLINX Kyp-
cax BbI Oynere uzydarsb naHuble pyHkuuu OC. 31ech Mbl BBIICIUM TOJIBKO T€ OCOOEHHOCTH, KO-
TOpBbIE CBA3aHbI HEMOCPEJACTBEHHO C MPOrPAMMHUPOBAHUEM Ha SI3bIKaX BBHICOKOTO YPOBHSI.

Bo-niepBrix, nrobas padota ¢ daiiom BeinoaHsAeTcs moa ynpasiaearueM OC. D1o o0bsc-
HSIETCSl TE€M, YTO MPETCHI0BATh Ha PadOTy ¢ KOHKPETHBIM (haillioM B OJUH MOMEHT MOTYT He-
CKOJIBKO pasHbIX mporeccoB. s storo OC umeeT crienuanbHble CIUCKU — Ta0JIHIIbI, pa3periaet
WK 3anpeniaeT padoty ¢ ¢aiioM (OTKpbITHE (aiiia), KOHTPOIUPYET onepanuu padboTsl ¢ daii-
JoM (dureHue u 3anuch). Bo-BTopeix, B OC BKIIIOYEHBI BCTPOEHHBIE OMOIMOTEKH, oOecreunBa-
IOIIUE YTEHUE U 3aIHCh JaHHBIX C YCTPOMCTB, TJI€ PACIIONOKCHBI (haiIbL.

[TonsiTust ycrpoiictB u daitnoB 0606mmens B OC 10 MOHITHS MOTOK BBOJA U BBIBOJA.
[Tox moTOKOM BBOAA MOHUMACTCS YTCHHWE HWH(OpPMAIMU C KIaBUATYphl WM Jr0Ooro aiina
(stdin). ITog MOTOKOM BBIBOJIA TOHUMAETCS BBIBOJ HHPOPMAIIMK HAa KPaH MOHUTOPA WU B JIIO-
001 TexcToBbIH (aitn (Stdout). CtanaapTHBIC TOTOKH BBOJA U BBIBOJIA UMEIOT (PUKCHPOBAHHBIC
Ha3BaHUSA U MOTYT HCIIOJIb30BaThCsl B mporpammax. Kpome nepeunciennsix (Stdin, stdout), B
si3bike CU 10CTyICH cTaHAapTHBIM MOTOK BhIBOJAa nH(popMalu 00 omudkax — stderr. Kpome
CTaHJAapPTHBIX MOJB30BATENIM MOTYT OMKCATh MPOU3BOIBHOE YUCIO COOCTBEHHBIX MTOTOKOB BBOJIA
Y BBIBOJIa, CBSI3aHHBIX ¢ (aiiinamu (cTpykrypa - FILE).

Ornucanue MOTOKOB B 3aroJIOBOYHBIX (haiiax BBOJAA U BBIBOJIA MMEET BU/I:

FILE *stdin; // CTaHaapTHbI BBOA A@HHbIX, YMONYaHME KiaBMaTypa

FILE *stdout; // CTaHAapTHbIN BbIBOA AaHHbIX, YMONYaHWe 3KpaH MOHWUTOpa

FILE *stderr; // CTaHOapTHbIM BbIBOA MHOPMaLMM 06 olmnbKax, yMonyaHne akpaH MOHUTOpa

I'ne FILE cnenumanbhas ctpykTypa aas paboTsl ¢ aitiamu. B yacTHOCTH B Hee 3alMChI-
BAETCs YHUKAIBHBIN JIECKPUOTOP (CM. HHKE) OTKPBITOTO aiina.

8.4. Umena u pacmupenus ¢aiiion

B (aiinoBoii cucteme xommbroTepa (haliiabl XpaHATCS B Karajorax, pasMepbl KOTOPBIX
OTPaHUYEHBI TOJIBKO (PU3NIECKUMH BO3MOXXHOCTAMHU kecTkux auckoB (HDD). B pa3ubix kara-
Jorax MOTYT OBITh 3aITMCaHbl OJTHOMMEHHBIE (aiinibl, Hannure (HaiaoB ¢ OIMHAKOBEIMH UMEHAMU
B OJIHOM KaTayiore HeaomyctuMo. CyMMapHBId pa3mMep XpaHUMBIX (aiijloB HE MOXET INPEBBI-
I1aTh pa3Mep (HPU3MYECKOTo KECTKOTO JHUCKA.

Nwms xorkpetHoro daiina B OC 3agaeTcst TEKCTOBOM CTpOKOH B (popmare:

<ums# (aiiia>[.<pacmupenue nmenu ¢aiisia>)

Wms ¢aiina — 370 0cHOBHOE Ha3zBaHue (paiina, He0OOXOUMOe ISl TIOMCKA U UCIIOIb30Ba-
Hus ¢aitna. Pacimupenue uMmenu ¢aiina (HeoOs3aTenabHas YacTh) yKa3blBaeT Ha TUIl ¢aiiia, ero
CTPYKTYPY U MOXKET OBITh HCIOJB30BAHO B MPOrpaMMax Julsd KOHTPOJI coaepkanus (aiina. Pa-
Hee B OINEpalMOHHBIX CUCTeMax U (alJIOBBIX CHCTEMax CTaporo MOKOJEHHs s UMEeHH (aiina
MOYKHO OBUIO BBIIENUTH 10 §-MU CHMBOJIOB, a 10 pacUIMpeHHe J0 3-X CHUMBOJIOB (CTPYKTYpa
“8.3”). B Hacrosimee Bpemsi orpaHuueHHs Ha JUTMHY (aiiima M ero pacipeHus MPaKTHYeCKU
cHATHI: cHavaua 10 32 cumBoioB (FAT32), a 3artem g0 255 cumBosioB (NTFS). B OC tumna Unix
JOIYCTUMBIA pa3mMep UMeHHU ¢aiina emie BbIIIe, XOTsA, OTMETUM, MPAKTUYECKU 3TO PEIKO HC-
MIOJIB3YETCSL.

[Tpumeps! MeH (aitioB MPUBEICHBI BHIIIIE:
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Winword.exe — umst mporpammel MS WORD,

“Oruer no JIP cryaenra [lerpoBa rpynnsl UY5-31.DOC” — ums qokymeHTa,
“basana o nercrBe - B.Bbicoukuii.mp3” — uMs 3ByKoBOTO (aiina,
DATABASE.MDB — ¢aiin B MS Access.

Sample.txt — TBOWYHBII TEKCTOBBI (aiii.

IIpumep — nms daitna 6e3 pacupeHus.

B kaBbIuKax B3ATHl JJIMHHBIE UMEHA (HAHIIOB, B KOTOPBIX IPUCYTCTBYIOT IPOOEIIHI.

8.5. OTkpbITHE U 3aKpbITHE (PAHTOB

st paboTsl ¢ daitiom mporpamma u OC TOKHBI IPOBEPUTH CIIEAYIONIEE:
® CYILIECTBYET JI (aiiil ¢ 3aJaHHBIM UMEHEM B YKa3aHHOM KaTajore,
® JIOCTYIICH JIH OH JIJIsl pa0OThI B MPOTPaMMe, U B KaKHX JOIMYCTUMBIX PEKUMAX,
e He 3aHAT JM (aill B JaHHOE BpeMs APYroil 3ajgadei, eciii cucTeMa MHOro3ajaau-
Hasl,
® WT.I

Takue neiCTBUS BBIMOIHSAIOTCS CICIUATBHBIMA KOMaHIaMH U (DYHKIHSIMH, KOTOPBIE 10T
ynpasiaennem OC, 1 Ha3bIBarOTCs OTKphiTUeM (aiina (open file). Eciu daiin ycnemHo oTkphIT,
TO OH CTaHOBHUTHCS JOCTYITHBIM JUIs pa0OThI B MporpaMMme B 3aJJaHHOM pexxume. Ecimu daiin He
OTKPBIT, TO HEOOXOMMO UCKATh OIMUOKY OTKPBITUS U e¢ MpU4uHy. [locie ycrnenHoro OTKpbITUS
¢aitna OC BeiaenseT It 3TOro Qaiiyia crenuanbHbIi geckpunTop ¢aiiia (mepeaaet B mporpam-
my B ctpyktypy FILE) u crnenuanbubii Gnok onucanus daiia (FCB — File Control Block).
bnok FCB — oneparnmonHas cuctemMa UCoib3yeT JjIsl KOHTPOJIS UCTIONIb30BaHusl (paiiia.

[Tocne paboThl ¢ ¢aiioM OH TOHKEH OBITh 3aKpbIT. Oc ocBOOOXKIAeT (haiiim It Aalb-
HEWIIIero ucrnonb3oBanus, yaanser ook FCB. ®dyukuun 6ubnmmorexu BBojaa u BbiBoaa fclose u
_close u npyrue npuMeHSIOT Ui OTKPbITHS (aitoB. DYHKIMS OTKPHITHS (ailioB UMEET Ciie-
TYIOIIUNA TPOTOTHII:

FILE *fopen( <HWms ¢aiina>, <Pexum oTrkpbiTus Paiina>);

Nwms daitna Mb1 yxke oOcyxmalid, OHO 3a/1a€TCS CTPOKOH, a PEXKUM OTKpPBITUA (DaitioB
MOYKET OBITh 3a/1aH TaK:
"I'" - OTKpBITH TEKCTOBBIN (Daiis TOIBKO JUIsl UTEHUS, €CIU (ailyia HeT To olnoKa.

"W" - OTKpPBITh WIM CO3/1aTh TEKCTOBBIN (haiii Juis 3amucH, A CO3AaHHBIX (BalIoB coaep-
KUMOE OYHIIACTCS.
"a" - OTKPBITh TEKCTOBBIN (ailn a1 10O6aBIeHUs 3anuceil B ero KoHel, (aiin co3aaercs, ec-

JIA OH He OBLI CO3J1aH.

"rb" - oTKpBITH ,OMHAPHBIN (aila TOIBKO A YTEHHsI, ecH (aiiia HeT To omoKa.

"Wb" - OTKPBITH WJIHM CO37aTh OMHAPHBINA (Al A1 3aMucH, I CO3IaHHBIX (BailloB coaep-
JKHMO€ OYHIIACTCS.

"ab" - oTKpBITH OMHApHBINA (Al s JoOaBIIEHHS 3amKcell B €ro KoHel, (aiiia co3maercs,
€CJIM OH He OBbLI CO3/aH.

"r+" - OTKpBITh TEKCTOBBII (paiiyl JUIst YTEHUS U 3aITUCH, €ClU (aiiyia HeT TO omuoKa.

"W+"- OTKpBITh WU CO3/1aTh TEKCTOBBIN (DAl IJIs YTCHHS W 3aIUCH, JIJIS CO3JaHHBIX (aii-
JIOB COJIEP>)KMMOE OUMIIIAETCS.

"a+" - OTKPBITh TEKCTOBBINA (HAMIT JJIT YTCHUS 3aMUCEH WU JT0O0aBJICHUS 3aluceld B €ro KO-
Herll, (aiin co3maercs, eciiu OH He ObLT CO3/IaH.

"r+b" - OTKpBITH OMHAPHBIN (Al A1 YTCHHUS U 3aMucH, eciu (aiiia HeT TO OIIMOKa.

"W+D"- OTKPBITh HJIK CO3/1aTh OMHAPHBIN (aii [y YTCHUS U 3aIlUCH, TS CO3JJaHHbIX (aii-
JIOB CO/IEPKUMOE OUYHUIIIAETCS.

"a+b" - OTKpBITE OMHAPHBIN (ailn A YTEHHs 3auced WK 100aBJICHUs 3aluCcei B €ro KO-
Hell, (haii co3aaeTcs, €Clid OH He ObLT CO3/1aH.
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[Tpumeps! pyHKIUH U1 OTKPBITHS (aiIOB B pa3HBIX peKUMaX:

FILE *pF; // CTpykTypa onucaHus cainos

pF = fopen( "fputc.out", "w+"); // OTKpbITUE TekcToBOro daina Ans 3anucu U YTeHus

pF = fopen( "fputc.out", "r"); // OTkpbITME ANs 3anucu

pF = fopen( "fwrite.out" , "r+b"); // OTKpblTMe ABouYHOro harna ans 3anucu u
yTeHus

pF = fopen( "fprintf.out" , "w+b"); // OTKpbITUE WNW CO3AaHUE ABOMYHOro daiina aAns
YTEHMS 1 3anmcu

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY ); // OTKpbITMe ABOMYHOro AN
npsiMoro focTtyna

s 3akpeiTust (HaiisioB MOXKHO HCIIOJIB30BATh CISAYIOIIME oOparieHus K QpyHK-
LUSIM:

fclose(pF); // 3akpbiTe TekcToBoro daina

_close( pFBin ); // 3akpbiTue 6uHapHoro/aBon4Horo danna

8.6. B0/ 1MOTeKH M 3aroJI0BOYHbIE (aiiabl

3aroj0BoYHBIMU (haiilaMu B cUCTEME MpOorpaMMHUpoBaHus 0a3zoBoro s3bpika CU st 6uo-
JMOTEK BBOJIA U BBIBOJIA ABJISIOTCS cienyomue (haimbl:

#include <stdio.h> // OcHoBHas 6ubnnoTteka BBoaa v BbiBoaa Cn - RTL
#include <fcntl.h> // KoHcTaHTbl BBOAA U BbIBOAA

#include <io.h> // ®yHKUMN HN3KOYPOBHEBOIO BBOAA W BbIBOAA
#include <conio.h> // KoHcobHBIN BBOJI U BBIBO/I

#include <sys/types.h> // Koncrautsi B/B

#include <sys/stat.h> // KouncraunTsl B/B

Cogepkanue 3THX OMOIHOTEK MOKHO y3HATh: U3y4HB JIOKYMEHTALUIO M JIHTEPaTypy [
1,2, 11], mocmotpeth npuMepbl AaHHbIX MY k JIP, i obpatutsest s nomomr B MSDN [4]
nokanbHOM U MHTepHeT Bepcun. MOXKHO TakKe OTKPBITh CaM 3aroJIOBOYHbIN (ailn (OH nmeer
TEKCTOBBIN (popMar) U U3yUUTh €ro caMocTosATeNnbHO (!!1).

8.7. OcHoBHBIe onepanuu 1 GYHKIIUH JIs1 padoThI ¢ (paiiaamu
Onepannu Haj (aitraMu MOTYT OBITh pa3/ieIeHbl Ha JIBE TPYIIIbL:
e Ormepanuu Ha COJIEPKUMOM KOHKPETHOTO (aiiia u
e Omnepanuu Hal GailyioM B IIEIIOM.
Jlnst paboThl ¢ coepKUMbBIM (haiisia peyCMaTPUBAIOTCS CIICAYIONIHE OCHOBHBIE OTepa-
UM U QYHKINU:
— Co3nanue (aiina, 0OBIYHO MPOMCXOAUT TPH OTKPLITUU Qaiina (open, fopen,
create).
— OrtkperTre ¢aiiia (_open, fopen).
— 3akpertue daiina (_close, fclose).
— Onmnepanus utenus u3 ¢aiina (_read, fread, fgetc, fgets, fscanf).
— Onmneparus 3anucu B daiin (_write, fwrite, fputc, fputs, fprintf ).
— Ilepememenue Texymero ykasarens ¢aitia u ero onpenenenue (fsetpos , fseek).
— Onpenaencuue konma ¢aiina (_eof, feof)
— IMonyuyenne neckpunropa daiina (_fileno).
st paboThl ¢ (paiizamMu B IEJIOM MPEIyCMATPUBAIOTCS CICAYIOIINE OCHOBHBIE ONEPAIuu
U QYHKIIUH:
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— IlepeumenoBanue (aiina (rename)
— VYnanenue daiina (remove)
— VYcraHoBKa ¥ u3MeHeHHe aTpuOyTOB daitna (Chmod, access).
— Onpexaencuue pasmepa (daiina (_filelength)
— Onpenaencare umenn ¢aiina u ero pacnojioxenus (_fullpach, div)
— MH3menenne noroka (reopen)
— CucTeMHbBIE KOMaH/IbI Tt paboThI ¢ daitamu (System).

JIJisl UTeHUs M 3alMCH MCIIONB3YIOTCS Pa3IMYHbIe BO3MOKHOCTH U (pyHkuuu. Pabota ¢
daiinamu BO3MOXHA Ha OCHOBE cTaHAapTHON OnOnoTexn Run-Time Libraries (CRT) mim 6u6-
JMOTEK MOTOKOBOro BBOJa BeiBojga Standard C++ Library (STL). Dtu 6ubimoreku He0OX0AUMO
BHUMATEJIPHO U3YYHUTh M UCIIOJIB30BATh MPH MPOTPAMMHUPOBAHUU. 3/1€Ch OTPAHUYUMCS KOHKPET-
HBIM IIPUMEPOM JIJIsl CO3JIaHusl, YTCHUS M 3anucu (aiina. /s nepBoro 3HakoMcTBa ¢ OMOJIMOTE-
KaM{ TIPUBOJIMM MPUMEPHI HEKOTOPBIX (PYHKIMIA it paboThl ¢ ¢aiinamu. KoMmMeHTapuu B TEK-
CT€ MIPUMEPOB TOSACHSIOT pabOTy BbI3bIBACMBIX ()YHKIIMK BBOJIA M BHIBOJIA.

FILE *pF; // Onucanwve ykaszaTtens — aeckpuntopa darina pF

pF= fopen("test.txt" , "w+"); // oTkpbITWE (halina Ans 3anucu u co3aaHuns
fputs("Mpumep BbiBoaa cTpoku!!!" , pF); // BbIBOA B ¢halin CTPOKK

fclose(pF); // 3akpbiTie daina c aeckpuntTopom pF

pF= fopen("test.txt" , "r+"); // OTkpbiTUE halina ans YTeHus

char * FBuf{200]; // Onucanue 6ydepa FBuUf ans BBoaa cTpoku u3 daiina
fgets((char *)FBuf, 100, pF); // uTeHuii cTpoku 13 darina B FBUf

printf( "U3 daina ctpoka = %s \n", FBuUf ); // BbiBog Ha koHconb 6ydepa FBuf

fclose(pF); //3akpbiTne daiina ¢ geckpuntopom pF

B Pa3INYHBIX MPUMEPAX HAHHBIX MECTOANYCCKUX y1(a3aHHI>i (CM. HI/I)I(C) U KOHTPOJIbHBIX
SaI[aHI/II\/JI BbI MOXKETC UCIIOJIB30BAaTh JAHHBIC IIPUMCEPHEI.

8.8. YpoBHH BBO/a/BbIBO/Ia M THTIBI (AiiI0B

B s3bike mporpammupoBanuss CU npeagycmaTpuBaroTcs, B 3aBUCMMOCTH OT IOCTABJICH-
HOM 3a7au¥l, pa3IUyHble TEXHOJOTUHU (M QYHKUIMHU) Ui paboThl ¢ ¢aitiamu. MOXXHO BBIIEINUTh
CJIEAYIOIINE BO3MOXKHOCTH:
e [locuMBOJIBHBIM BBOJ BBIBOJ B (hailnax, Korjga TeKCTOBBIM (aiin paccmaTpuBaercs
KaK OJJHa JUIMHHAs CTPOKa;
e BBOJ/BBIBOA CpeAHEro ypoBHs (CTPOKM), B 9TOM CiIy4ae TEKCTOBBIM ¢aiin pac-
CMaTpPUBAETCS KaK COBOKYITHOCTb CTPOK;
e BB0//BBIBOJ] BEpXHETO YPOBHS, TEKCTOBBIE (ailyibl POPMHUPYIOTCS Ha OCHOBE 1I1a0-
J0HOB (hopmatupoBanHoro BeiBofa (I[Toroku, hopmarupoBanue u Oydpepusarius);
e BBOJ/BBIBOJ HIJKHETO YPOBHS, B 3TOM Cllyyae MCIOJIb3YIOTCS OMHapHbIe (ailibl, a
npeJcTaBiIeHne WH(GOpPMAIMK 3a1a€TCd BO BHYTPEHHEM IPEICTABICHUH KOMIIbIO-
Tepa (pabota ¢ 6aifiTaMu, CTPYKTypaMH C BHYTPEHHHUM IPEICTABICHUEM).
e BB0J/BBIBOJ C KOHCONH (TIPSIMON MOHUTOPHBIN BBIBOJ U MPSIMOM BBOJ C KJIaBHATY-
pBI), @ TaKKe AJIs MOPTOB BBOJIA U BBIBOJA (IPYTHE YCTPOMCTBA BBOJA U BBIBOJA —
IPUHTEP, TUHAMUK U T.JI.).
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8.9. Onucanue ¢aiina B nporpamme. Ctpykrypa FILE.

s pabotel ¢ (ailiioM ero AeCKpUNTOp HY)KHO OMHcaTh. Brilie ObUIO OTMEUEHO, UTO
3Ha4YeHHE JeCKpUnTopa hopMupyercs npu OTKpbITHH (aiiina. Bo3MoKHBI 1Ba BapuaHTa 3aoMu-
HaHUS JECKPUNTOPA B 3aBUCUMOCTH OT TEXHOJOTHH PadoThl ¢ (haiijioM (BBOJ/BBIBOJI HA HUXKHEM
YPOBHE M BBOJI/BBIBOJI HA BEpXHEM ypoBHE). J{s1 pabOThI HAa BEpXHEM YPOBHE MOXEM 3aIUCaTh
TaK:

FILE *pF; // OnucaHue ykasaTens pF — ¢ aeckpuntopom caiina _file

pF= fopen("test.txt" , "w+"); // OTKpbITME halna ans 3anucu 1 co3aaHus
Vkazarens PF, ecam aiia oTKpsIT 0€3 0IMO0K, MOXET UCHOJIB30BATHCSA 10 TE€X IOP
noka ¢aits He Obu1 3aKpbIT. Ha BepxHeM ypoBHE 3TO JeaeTcs Tak:

fclose(pF); //3akpbiTne daiina c geckpuntopom pF
Crpykrypa FILE mst paGotsl ¢ daitiamMmu B 3TOM pekuMe MoKazana Huxke. Kak BugHO 13
OITMCaHUs 3TO UMs 00bsIBIICHO onucarenieM typedef.
struct _iobuf {

char *_ptr;

int _cnt;

char *_base;

int _flag;

int _file; // OexkcpunTop OTKpbITOro chaiina
int _charbuf;

int _bufsiz;

char *_tmpfname;

¥

typedef struct _iobuf FILE; // 3agaHue Tuna ctpyktypbl FILE
Onucanue AEeCKpUNTOpa HAa HUKHEM YPOBHE BBINOJHSETCS TaK, 37€Ch HET HHUKAKOU
CTPYKTYpBI, Bcd nH(MOpMalus o Qaiiyie CoxpaHseTcss Ha YpOBHE ONEPAlMOHHON CUCTEMBI:
// HU3KOYpOBHEBBIN - 1IBOUYHBIV BBOA - BbIBOA,
int pFBin = 0;

A 3akpbITHE (Daiisa BBITOIHAETCS CIETYIOIIUM BbI30BOM:

_close( pFBin ); // Hu3koypoBHeBoe 3akpbiTue dalna

8.10. TexkcToBBIe U OUHAPHBIE (IBOUYHBbIE) (aiiabI

Mpl1 yxe He OJIMH pa3 yIIOMUHAIM TEKCTOBbIE U OMHApHBIE (ailyibl, HO HE YTOYHUIIH, B
4yeM 3aKJII0YaeTcs pazauuue MexXy HUMH. Bo-TiepBbIX, TEKCTOBbIE (ailiibl MOT'YT ObITh UCTIONb-
30BaHbl U B TEKCTOBOM pexxuMe. ['1aBHOE paznuyne TeKCTOBBIX M OMHApHBIX (haiIoB 3aKiroyda-
eTcs B criocobe npencTaBieHus HU(PoBbIX JaHHBIX. CHMBOJIBHBIE JaHHBIE B ATHX JBYX CIy4asx
MIPEJICTaBIISIIOTCS OIMHAKOBO. B TEKCTOBBIX ainax nudpoBble JaHHBIE NMPEACTABISIOTCS CHM-
BOJIAMH, T.€. BBINIOJHSAETCS MEPEeBOA B cMMBoOIbHOE mpencrasienue (fprintf, itoa u np.). B Ou-
HapHbIX (ainax nudpoBoe MPEACTaBIEHHWE JAHHBIX U3 ONEPATUBHOM MaMSATH KOIHPYETCS B
(aiin Bo BHYTpEHHEM IPEICTaBICHUH, T.€. KOMUPYIOTCS OalThl, a HE CUMBOJIBHOE MpeCTaBIIe-
HUE JaHHbIX. Paznuune Mexnay crnoco0aMu NpeaCcTaBieHUs WHPOPMAIMM MOXHO YBHJAETh Ha
COBMECTHOHM pacredarke IIECTHAALATEPUYHOIO U CUMBOJIBHOIO IPEACTABICHUS AaHHBIX. [
TEKCTOBOro (haiiia Takas pacredyarka BBITJISAUT Tak (Leble YUCiIa MPeCTaBIeHbl CHMBOJIBHO —

“3 1” I/I “32”).

Apnp.: llecTHaguaTepuyHoOe IpenCTaBJIEHME | CuMBONIBEHOE
npexncT.

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

Takast cTpoka MOXKET OBITh IOJIyYeHA CIICIYIOLIHUM OTIepaTopoM mporpammsl (paiii - pF):
fprintf (pF , "Ctpokal !!l %d %d ", 1,2);
Jlnst GunapHoro (haiina Takas pacredyarka BRITJSIIUT Tak (11e10e YHCIOo 2 — MPEICTaBICHO
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BO BHYTPEHHEM MalinHHOM Buje — “02”):
Apnp.: llecTHaguaTepmuyHoe IIpenCTaBJIeHME | CuMBONIBEHOE
npexncrT.

0000: C8 E2 EO ED EE E2 00 00| 00 00 00 00 00 00 00 OO|VMBa@HOB. . ... .....
0000: 00 00 00 00 00 OO OO OO| OO 00 C9 42 02 00 00 00 +v v v v v e
Takue CTpOKH MOTYT OBITh MOTYYEHBI CIASAYIOIINM (GParMeHTOM TEKCTa MPOTPAMMBI:

// CTpykTypa Ans BbiBOAa

struct Person { // CTpykTypa ans npumepos

char Name[24]; // ®amunus

float Stipen; // Ctunengus

int Kurs; // Kypc

b

// OnncaHue n BbIBOA,

Person P1 = {"MBaHoB", 100.5f, 2 };

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

B npumepax Tekcra u pacredyarkax KpacHBIM ILIBETOM OTMEUYEHBI 3HAUEHHUS, COOTBET-
cTBywoImue apyr apyry. OOparutre BHHUMaHHe, yTO B OuHapHOM Qaiine “2” xoaupyeTrcss Kak
“0200”, maammuit ¥ crapimi 6aiTel THIA INt ( IBYX0aWTOBBINM THIT) PACHOI0XKEHBI B 00paTHOM
MOpsIKE.

8.11. IIpoBepka koHua daiina u ykazaTejb YTeHus paiiia

[Tpu o6paboTke (pu yTeHWH) (ailyIoB HEOOXOIMMO 3HATH, NPU KAKUX YCIOBHAX ITHKI
YTEHHS 3allUCcell MOXKET OBITh 3aBeplIeH. J[pyrumMu cIoBaMH HYXXHO ONPEAEIHTH CIEHUaIbHOE
yciioBue KoHLa (Qaitia. B o0uiem, 3T0 MOXET ObITh YCTAaHOBJIEHO B MPOrpaMMe CIIEAYIOIHUMU
crocodamu:

e VY3HaTh 3apaHee pasMmep (Qaiia U CYUTATh YUCIO CHMBOJIOB MPOYUTAHHBIX W3
¢aiina.

e [lpoBeputh kouer Qaiina cnenuansHoi Qynkimeit ( _eof wim feof — End Of
File).

e [IpoBeputs uteHue creruansHoro daiira — EOF- End Of File.

e [IpoBeputh 3HaueHUE YKciIa OANTOB, MOMYYSHHBIX U3 (aiiia K JAHHOMY MOMEH-
Ty, U OLICHUTH I10 3TOMY 3HAUYEHUIO (pakTHUeckoe 3aBepiieHne oopaboTku Qaiina
(TOTKHO OBITH POYUTAHO HYJIb OaiT) — Hanpumep, pyukiuu fread wmm _read.

B npumepax, paccMarpuBaeMbIX HHXKE, MBI OyJeM HCIOJIb30BATh Pa3IMYHBIE CIIOCOOBI
NPOBEPKH KOHIIA (aiiia. 31ech MoKaKeM orepaTop /s BBIBOJA pa3Mepa OTKPHITOTo (aiina.

printf("AnuvHa daitna = %lId \n",_filelength (pF->_file));

Jns BbIBoAa pasmepa TpedOyercst neckpunrtop daiinma (_file), mostomy mcmonssyercs
ccbuika 1o ykaszatenio (pF->_file).

8.12. Pa6oTa ¢ TeKCTOBBIM/IBOMYHBIM (paiijioM ¢ 6aiiTaMu - CHMBOJIAMH

s 3amucu W uTeHHs] OAWTOBBIX TEKCTOBBIX (hailioB mcmoib3yrorcs (ynkiuu fputc
(putc) u fgetc (getc). st mpoBepku KoHIa (haiiyia mpu dTeHHH HCmoib3yercs (ynkius feof.
OTMeTHM, 4TO TaKUM CIIOCOOOM MOYKHO pa0oTaTh M C TEKCTOBBIMHU W ¢ OWHapHBIMU (aitmamu
(oTkpeITHE ""WHD™).

3amnuchk Qaiina B 1ukie modaiiTHO Ha ocHOBE cTpokH (StrOut):

FILE *pF; // CTpykTypa onucaHus daiinos

// BbiBoza B hain

char StrOut[]="MpumMep cTpokmn Ans BbiBoAa B dann!\n";
pF = fopen( "fputc.out", "w+");

char ch;

// BbiBog B chain
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for (inti=0; StrOut[i] I="\0" ; i++)
{
//putc( StrOut[i], pF ); // BbIBOA 0AHOrO CMMBOMa
fputc( StrOut[i], pF ); // BbiBOA 0AgHOrO CcMMBONa
bo

fclose(pF);

UreHne 1 TOCUMBOJIbHASI pacrieyaTka ¢aina:
// Beoa 13 daina
pF = fopen( "fputc.out", "r"); // OTKpbITME ANs YTEeHUS
while ( !feof(pF))
{

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

fclose(pF);

Pesynbrar urenus daiina:

[lpyMep CTPOKM AJsI BHBOZA B danmn!
Eciu npoBepsth mpocTo cuMBoII KoHila (aiina (EOF):

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

TO MOJXY4YUM Tak (“s” He BBIBOAMTCA Ha IIe4aTh, a B paiine ects!):
[lpyMep CTPOKM AJ1 BHBOJAa B dann!

8.13. PaGoTa ¢ TekcTOBBIM (aif10M NOCTPOUYHO

JInst 3amucH M YTEHHsI CTPOKOBBIX TEKCTOBBIX (DaiyioB HMCHojb3yroTcs ¢Gyukimu fputs
(puts) u fgets (gets). st mpoBepku KoHIa (aiiina npu dTeHHH Ucnosb3yetcs Gynkius feof.
3anuch (aiiia B IUKIIE MOCTPOYHO HA OCHOBE YHCEN CIYyYallHO CTeHEPUPOBAHHBIX IS
KaXJ0M CTPOKH:
/////] Pabota CO CTPOKAMU

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

// BbiBoa B dhann (puts)

srand( (unsigned) time( NULL ) ); // ans cny4alHOro umucna v Cny4YaiHoro Hadana
nocneaoBaTeNbHOCTH

// srand( (unsigned) 1 ); // Ecnu 1 To npu HOBOM 3arnycKe NporpaMMbl CiydaliHast

// nocnegoBaTeNnbHOCTb BO30OHOBNSETCS

rand(); // ana cbpoca nepBoro uicna
/l

pF = fopen( "fputs.out" , "w+"); // OTKpbITUE TEKCTOBOrO (halina Aans 3anuncu

// TeHepauus uncna 1-100 n nepeBos B CUMBOJIbHOE U 106aBNEHNE K CTPOKe

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

{

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

unsigned int n = (unsigned int) (((double)rand()*99.0)/ (double)RAND_MAX);// 0 - 99 —
HoMep fob6aBku

char Num[10]; // CuMBonbHbIV Bydep Ang nepesoaa LENOro Yncna

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

strcat(line, " \n"); // nob6aBunM KOHeL, CTPOKK

fputs( line, pF); // BbiBoa cTpoku B caiin

I
fclose(pF); // 3akpbiTne daina
UreHne 1 IOCTpOYHAs pacredarka TeKCTOBOro (Qaiina:
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// Beoa u3 daiina (gets)
pF = fopen( "fputs.out" , "r"); //OTKpbITUE TEKCTOBOrO haina Ans YTeHus

/1
while (!feof(pF) )
{

fgets( line , 80, pF ); // YTeHune cTpoku us daina
if ( Ifeof(pF) ) // NpoBepka koHua daina

printf( "Ctpoka 13 daiina:%s", line); // NepeBoa cTpoku B daine!
i

fclose(pF); // 3akpbiTne daina

PesynbpTar uyTeHus TeKCTOBOrO (haiiia mo crpokam (ciaydaiinoe yucio 1-100 nmpukiieeHo K
CTpOKe) mpuBeacH Huke. OOpaTuTe BHUMaHUE, YTO CHMBOJI KOHIA cTpOKU (\N) CUUTHIBAcTCS B
CTpoKe U3 (aiiia, OH 3alKcaH B MpeAbLAyIeM uKiIe. Eciu ero He moctaBuTh, To GyHKIms fgets
Oynmet cuuThiBath 1m0 80-T CHMBOJIOB M MOXET NOCTHTHYTh KoHua (aitna (feof) panbime. Bee
CTpokHu He OyayT pacnieuaranbl. Kpome atoro, pazmep Oydepa i YTeHHUs] HY)KHO YBEITUYHTh.

Crpoka m3 ¢arna: Crpoka mnst puts - 38
Crpoka m3 ¢darmna: Crpokxa mnst puts - 29
Crpoka m3 damna: Crpokxa mnss puts - 10
Crpoka m3 ¢damna: Crpokxa mnst puts - 35
Crpoka m3 ¢arna: Crpoka mnst puts - 20

8.14. IBonunbie/nBon4HbIe (aiinbl u pynxuuu fread u fwrite.

Jli1st paboThI ¢ IBOMYHBIMU (haiiiaMH HCIIOB3YeTCs CrielnaibHblii Haoop ¢yukuwmii (fread

u fwrite). Otu QyHKIMH TO3BONAIOT YUTATh M 3aMUCHIBATH 3aMUCH, HEMOCPEIACTBEHHO B/W3
CTPYKTypHBbIe nepeMeHHble. CTporo roBopsi, paisl st 3TUX QYHKIUI MOTYT OBITh M TEKCTO-
BBIMH, MJTU OTKPBITHI KaK TEKCTOBBIE. /{7151 4nCTO MBOMYHBIX (DaifioB XapaKTEpHO MUCIOJIb30BaHNE
crnienuanbHbIX GyHKIuUil (_read u _write) u MexaHH3M HEMOCPEACTBEHHOTO YTCHUSI M 3aIUCH W3
¢aitnoB MocpeCTBOM OMEepPaIMOHHON CUCTEMBI, mpudeM 6e3 Oydepusanun. [ qeMoHcTpauu
BO3MOKHOCTEH OyZIeM UCIOJIb30BaTh CIEIUATIBLHYIO CTPYKTYpPY - Person:

// CTpykTypa Ans BbiBOAA W BbIBOAA

struct Person { // CTpykTypa ons npumMepos

char Name[24]; // ®amununs

float Stipen; // Ctunenans

int Kurs; // Kypc

Wl

FILE * pF;

.F;érson MasPers [] = { {"VMBanoB", 10.5f, 1}, {"Metpos"”, 100.5f, 2} , {"Cuaopos",
1000.5f, 3 }};

3anuce ¢aiina Ha OCHOBE HHUIIMAIM3UPOBAHHOTO MaCCUBA CTPYKTYD:
// Unkn anga fwrite
pF = fopen( "fwrite.out" , "w+b"); // OTkpbITMe haitna ans 3anucu
for (inti =0 ;i < sizeof(MasPers)/sizeof(Person); i++)
fwrite( &MasPers[i], sizeof(Person) , 1, pF);

fclose(pF);
[ux utenus daiina 6uHapHOTO (aiina:
// Beoa v3 daina
pF = fopen( "fwrite.out" , "rb"); // OTKpbITME thaina ans YTeHus
while (!feof(pF) ) // MNpoBepka koHUa daina
{

fread( &PWork, sizeof(Person) , 1, pF); // uTeHue ogHoM 3anucu
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if ( Ifeof(pF) ) // MoxHo n1 nevaTaTb? HeT nn yxxe KoHua daina?

printf( "MepcoHa un3 danna: %s %f %d\n", PWork.Name , PWork.Stipen ,
PWork.Kurs );

fclose(pF); // 3akpbiTne daina

Pesynbrar urenus ¢aina:

Illepcorna ms banna: VMBaHOB 10.500000 1
llepcora uns damna: Merpoe 100.500000 2
Nepcona us ¢damnma: Cumopoe 1000.500000 3

8.15. ®opmaTHpOBaHHBI BBO/J H BbIBOJ B (pailiibl

[Tpuniunel 1 0cOOEHHOCTH (HOPMATUPOBAHHOTO BBOJA M BBIBOJA OBUIM PACCMOTPECHBI B
ngaboparopHoit padbore Ne 1 Mo gaHHOMY KypcCy. 37€Ch MBI OTMETHM, 4TO (hOPMATUPOBAHHUE TTOJI-
HOCTBIO HaeHTHYHO. [l BeiBoa B (aiiel GpyHkius Printf nommkha ObITh 3amMeHeHa Ha (yHK-
muro  fprintf, a dynkuus scanf qomkua OpiTh 3amMeneHa Ha Gynkuuio fscanf. I[Ipoepka koHIa
(¢aiisa MoxeT ObITh BbINONHEHA QyHKIMEH — feof.

3anuce ¢aitna fprintf2.out:

// BbiBoa B dan fprintf
pF = fopen( "fprintf2.out" , "w+"); // OTkpbITUE haiina ansa YTeHus
for(inti=0; i<5;i++)
fprintf (pF , "Ctpoka - %d\n" , i + 1);
fclose(pF); // 3akpbiTue daina

[Monyuwunu daiin fprintf2.out ( pacnevarano ¢ momorpo komuu u3 notepad):
1

Crpoka -

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

Urenue 3anucanHoro (aiina, maHHbie B (aiiie JOKHBI OBITh pa3/ieleHbl Ipodenamu:

// YteHune n3 danna fscanf

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

for (inti =0 ; Ifeof(pF) ; i++)

{

char buf1[80];

char buf2[80];

int num;

fscanf( pF , "%s%s%d" , bufl,buf2, &num); // BBog dopmMaTMpoBaHHbIX AaHHBIX -
pasgenutens npoben

if ( Ifeof(pF) )

printf( "'%s' '%s' '%d"'\n" , bufl, buf2 , num ); // NMeuaTb AaHHbIX U3 dalna
b
fclose(pF); // 3akpbiTue daina

PCSyﬂBTaT YTCHUA (bafma (HpO‘{I/ITaHHBIe JaHHBIC ITOCTABJICHBI B OAMHOYHBIC KaBBIYKH '):

'Crpoka' '-' '1'
'Crpoka' '-' '2'
'Crpoka’' '-' '3’
'Crpoka’' '-' '4'
'Crpoka’' '-' '5'

Bce Bo3MOxkHOCTH (hOpMAaTUPOBAHHOTO BBOJIA/BBIBOJIA JJIsI CTAHJAAPTHBIX MMOTOKOB (JHC-
TUIeH U KJIaBUaTypa) JOCTYIHBI U IS pailioBOro popMaTHpOBAHUS.

8.16. HuzkoypoBHeBbIii BBOA U BbIBOA B CU
Jlns HuskoypoBHeBoro BBoja U BeiBoga B CU (“Low-Level 1/0”) ucnons3yrorcs creru-
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aJIbHBIe (DYHKIMM IS OTKPBITUSA/3aKpBITUS (ailioB M paboThl ¢ HUMU. J{JIs1 3TOr0 ypOBHS Xapak-
TEPHO HCIOIb30BaHUE ONEPAIMOHHON CUCTEMBl HANPAMYIO, YTO, B KOHEYHOM CYeTe, 00ecreyn-
Baetcs Oonee dpdexTuBHYIO padoty ¢ daitnamu. [ OTKPBITHS 3aKPBITUS UCHOJIB3YIOT (QYHK-
nuu: _open u _close. [lns BBona u BeiBoga: _read u write. J{ns mpoBepku koHIa ¢aiina GpyHK-
nust _eof. B kauecte peckpunTopa (aiina 3aech HCoiab3yeTcs nepeMenHas tumna int. Paccmot-
PUM IIPUMEPBI UCITOJIB30BAHUS TAKOTO MEXAHU3Ma BBOJA U BBIBOJIA.

bubnmorexku 1 KOHCTaHTHI HU3KOYPOBHEBOT'O BBOJIA M BEIBOJIA TIOIKITFOUAIOTCS TaK:

#include <fentl.h>

#include <sys/types.h>

#include <sys/stat.h>
#include <io.h>
Jlyist onvcaHust ¥ CO3JaHKE MyCTOTO (haiiiia Hy>KHO BBIIIOJIHATH OTIEPATOPHI:

int pFBin = 0; // OeckpunTtop daina

// OTKpbITWE haina ana 3anmcu/UYTeHNs, CoO34aHNs U B ABOMYHOM peXunmMe

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC ,

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

Crpykrypa “Cryaent” mis aeMoHcTpanuu GyHkuuii BBoaa BeiBoaa ( Low-Level 1/0):
struct Student { // CBegeHus o cTyaeHTe
char Name[20]; // Nms
int Num; // Homep
float Oklad; // Oknap
¥
3anuck (aiina ¢ n3MeHeHneM UGPOBBIX JaHHBIX cTpoKy Name He u3MeHsieM:
// CTpyKTypbl ANs1 UMK/IOB
Student S1 ={"MNeTpos" , 1, 1000.0f}; // Ansa 3anucu
// OTKpbITME haina ans 3anucu/JuteHust n nobasneHus
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND );
// 3anuck daiina
for(inti=1;i<=5;i++)
{
S1.Num =i; // Homep
S1.0klad =1000.0* i; // CtuneHans
_write (pFBin , &S1 , sizeof(Student));
o
_close( pFBin ); // 3akpbiTue daiina
B HEKkoTOpBIX cHUTyalusIX BO3HHKAET HEOOXOIUMOCTh B U3MEHEHHH aTpHOyTOB (haiinos.
Takoe u3MeHEeHUE MOKET OBITh BBIMOJHEHO CIEAYIOIIMMH KOMaHIaMHU. ;
// ViameHeHue aTpunbyToB chalisios
char Comand[40];
strcpy (Comand , "attrib -R ");
strcat (Comand , "write.bin");
system( Comand );
//
strcpy (Comand , "attrib -A ");
strcat (Comand , "write.bin");
system( Comand );
Urenue daiina:
Student SBuf = { ", 0, 0.0f }; // MNycTaa cTpykTypa Ansa YTeHuns
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND ); //OTkpbiTne
Ans YTeHuns u 3anuncu
while ( _eof(pFBin) == NULL) // ®yHkumnsa _eof Bo3Bpawaet NULL, ecnn He KoHel,
aina, nHave - 1
{
_read( pFBin , &SBuf , sizeof(Student)); // YteHune u3 daiina
printf ("®NO = %s Kypc = %d Crunengms = %f \n" , SBuf.Name, SBuf.Num ,
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SBuf.Oklad);
)y

_close( pFBin ); // 3akpbiTue daiina

Pesynbrar urenus gaiina

@10 = IleTpos Kypc = 1 Crunenguss = 1000,000000
@10 = IleTpos Kypc = 2 Crunenguss = 2000,000000
$/0 = [leTpoB Kypc = 3 Crunengmszs = 3000,000000
$/0 = [leTpoB Kypc = 4 Crunengmszt = 4000,000000
@10 = IleTpos Kypc = 5 Crunenguss = 5000,000000

8.17. HaBurauus no ¢aiiay fseek, Iseek

OOBIYHO YTEHHE W 3aMKCh (DAJIOB BBHIMOJHACTCA TOcienoBaTenbHO. [lociie urenus Te-
Kymei 3anucu (6aiita, CTpOKH, CTPYKTYPBHI) CIICIIUATBHBIA yKa3aTeNlb yCTaHABIMBACTCA Ha Ciie-
TYIOIYIO TTO3UIUIO aBTOMAaTU4YeCKU. YacTo He0OX0IMMO MPOYUTATh YacTh (haiiia (3amuch, moie,
CTPOKY, OJIOK WJIM OaiiT) HE TOCIeIOBATEIIEHO, a BRIOOPOUYHO. JIJIsi 3TOTr0 MpeayCMOTPEHBI CIie-
HajgbHble (DYHKIMK MEpEeMEIIeHUsT TeKyliero ykaszarens: fseeK — s MOTOKOBOro BBO-
na/seiBosia u Iseek — mis HuskoypoBHeBoro. [lociae mepemenieHus ykasarens B APYyroe MecTo
MBI MOXKEM IMPOYUTATH JIOOYIO 3alKCh WM 3aMEHUTH CYIIECTBYIOIIYIO 3aluch JIpyrou. Takue
OTiepalii BO3MOXHBI /U151 (PailyioB, OTKPBITHIX B IBOMYHOM pekume. [lokakem Ha mpumepax ux
MIPUMEHEHUE.

[Ipu mepemeleHUH yKa3aTels Mbl MOXET CMemaThcst oT Havaia daina (SEEK _SET) ,
koHna Qaitna(SEEK_END) u tekymeit no3unuu B daitne (SEEK_CUR). [lanee B pynkuuu
3a7a€TCA CMELICHHE JJIsl HOBOIO YTEHUs WIM 3anucu. B Haliem mpuMepe duTaeTcss BTOpas 3a-
MUCH OT Hayaja (111 paboThI ¢ 3aMUCAMU Ha YpOBHE TOTOKOB BBOJA U BHIBOJIA):

// To3MLMOHNPOBAHNE YTEHME

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

Person PWork;

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

PosNew = fseek( pF, (Pos - 1)*sizeof(Person), SEEK_SET); // MNepemeLleHve yka3aTens
Ha HOBYIO MO3MLMIO

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

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

PWork.Stipen , PWork.Kurs );

fclose(pF); // 3akpbiTne aiina

3anuch Ha MECTO BTOPOM 3amucH OT Havasa:

// 3anucb no no3uummn Pos = 2
pF = fopen( "fwrite.out" , "r+b"); // OTkpblTue ABOMYHOro harna ans 3anucu u
yTeHUs
Person PNew = {"lonos", 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); // KoHTponbHoOe yTeHne cHavana
printf( "Mosuumst nepcoHa u3 cdaiina %s %f %d\n", PWork.Name ,

PWork.Stipen , PWork.Kurs );

fclose(pF); // 3akpbiTne daina

Jls1 HU3KOYpOBHEBOTO BBOJIa BHIBOJIA TIEPEMENICHUE YKA3aTeNsl U IPSIMOE YTEHUE OyayT
BBITJISJIETH TaK:

// YTeHure no nosuuuu

long posl =3, pos2; // YnTaem BTOpPYIO 3anucb

pFBin = _open( "write.bin", _O_RDWR |_O_BINARY | _O_APPEND );
pos2 = _|seek( pFBin, sizeof(Student)* (posl - 1), SEEK_SET );
_read( pFBin , &SBuf , sizeof(Student));
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_close( pFBin ); // 3akpbiTue taiina
3anuce B cepelMHyY U B KOHeIl (paiia:
/] VIameHeHne 3anucn
pFBin = _open( "write.bin", _O_RDWR |_O_BINARY ); // Het _O_APPEND
pos2 = _lseek( pFBin, sizeof(Student)* (pos1 - 1), SEEK_SET );
_read( pFBin , &SBuf , sizeof(Student)); // YteHne 3-i1 3anucu
pos2 = _lseek( pFBin, sizeof(Student)* (posl - 1), SEEK_SET );
strcpy(SBuf.Name, "M3meHeHne"); // 3anucbk Ha MecTo 3-i1 3anucu
_write (pFBin , &SBuf , sizeof(Student));
// Oo6aBneHune B KoHel daiina
pos2 = _lseek( pFBin, OL, SEEK_END );
Student S4 = {"APPEND END" , 4, 15000.0f}; // HoBasi cTpyKTypHas nepemeHHas asnsi
3anucu
_write (pFBin , &54 , sizeof(Student)); // do6aBneHne B koHeL, daina
_commit ( pFBin ); // 3anucb Ha ANCK Nocie U3MeHeHUM
_close( pFBin ); // 3akpbiTne daiina
PesynbTar urenms aiina mociae Bcex M3MEHEHUH:

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

/0 = [leTpoB Kypc = 2 Crunengmst = 2000,000000

®M0 = JizsMeHeHue Kypc = 3 Cruneugmst = 3000,000000
$/0 = [leTpoB Kypc = 4 Cruneugmst = 4000,000000

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

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

8.18. IlepenanpasJ/ieHne NMOTOKOB BBO/a U BHIBOJIA

C momoIIpi0 CHEMUANBHBIX (DYHKIHUKH MOXKHO CTaHJAPTHBIM IOTOK IEpEHAIPAaBHTH B
daiin. s storo ucnonsizyetcst pynkuus reopen. Ipumep:
/// MEPEHAIMPABJIEHVE NMOTOKA
pF = freopen( "out.txt", "w", stdout );
printf( "lMo3vumns nepcoHa w3 d)avma %s %f %d\n", PWork.Name , PWork.Stipen ,
PWork.Kurs );
fclose(pF); // 3akpbiTne aiina
Takyro BO3MOKHOCTb 11€71€CO00pa3HO HCIOJIb30BaTh TaKXKE MPHU OTIAJIKE MPOrpaMM s
3alIOMUHAHUS BBIBOJA M BBOJIA MPHU MTOMCKE OIIMOOK.

8.19. daiin MmeHexxKepbI

st paboThl ¢ daitnaMu mporpaMMHUCTBI, CUCTEMHBIE MIPOTPAMMHUCTBI U OOBIYHBIE TOJb-
30BaTeIM MOTYT MCHOJIb30BaTh CIELUAIbHBIE MPOrpaMMbl, Ha3biBaeMble (aill MeHeIKepaMu
(FileManager), B uactaoctu sto: Total Comander, Windows Comander, Far Manager u tak
nanee. Jlns 6osee moapoOHOro 3HAKOMCTBA C TAKMMHU YTHJIUTAMH OIEpallMOHHON CHCTEMBI 00-
partuTech K mocoomro mo kypey [5], k pasmeny Ne 6. Kpome 3T0r0, BbI MOKETE BOCITOJIB30BATHCS
CIPAaBOYHBIMU CHUCTEMaMHU U MH(popMmarei u3 MurepHer.

OTH cpencTBa MO3BOJSIOT BBHIMOJIHUTH B yI00HOH dopMe MHOKecTBa omepanuil ¢ ¢aii-
JIaMH U KaTaJoraMu: OT TouckKa (aiiyioB, UX MPOCMOTPA U JI0 UX PYYHOH MOIU(DUKAIIHH.

8.20. Padora ¢ ¢aiiniamu neaukom

[Ipu pabote c ¢aitmamu U3 MPorpaMMbl MOTYT TTOHAOOUTHCS CIICIUATBHBIE ICHCTBHUS:
ynaneHus ¢aiyioB, KONMPOBaHUE, UX NepenMeHoBaHue. JIJig Takux AeWCTBUN B CUCTEME BBOJIA
BbIBOZIa CH ecTh crienuaibHbie QyHKIMK: Fremove (ynaiuTe), rename (mepeuMeHoBaTh) U JIpy-
rue. Kpome 3TOro MOXHO BOCTIONB30BaThCs (PYHKITHMEH SYStem juisi BBITIOJIHEHMS JTIO0OU J10-
crynHoit komanasl OC. [Ipumepsr:

rename("Testl.txt" , "Test.txt");// ®ain nepemmeHoBaTb
remove("Test.txt"); // HyxxHo nob6aBuTh dann "Test.txt" B Tekylmii kaTanor
system(" chcp 1251 > nul");
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system(" PAUSE");
system( "type fprintf.out" ); // MNeyaTaeT Beck dain

8.21. Pabora co cTpokamMu U KoHcoJIbko : sscanf, cprintf m sprintf

B 3aknirouenue Teoperuueckoit yactu JIP oOpaTiM BHMMaHUE Ha UCIIOJIB30BAaHHUE CIICIH-
anpHbIX QyHkiui (sscanf u sprintf), koTtopeie MO3BONIAIOT pabOTaTh CO CTPOKAMH B PEXKHME
(dbopMaTUPOBAHHOTO BBOJIA U BHI Boga. Kpome TOro, BO3MOKEH YHMCTO KOHCOJILHBIN BBOJI/BBIBOT
(<conio.h>): pyukuu cprintf u cputs. Iokaxkem 310 Ha mpuUMepe:

char Str [80];
char buf1[80];
char buf2[80];
int num;
fgets (Str, 80 ,pF ); // BBOA M3 haiina B CTPOKY
sscanf( Str, "%s%s%d", bufl, buf2 , &num ); // BBoA AaHHbIX U3 CTpOKKM Str
sprintf( Str, " ®10=%s buf2 = %s num =%d", bufl, buf2 , &num ); // BbIBOA A@HHbIX B
CTpoky Str
// KoHConbHbIV BBOA U BbIBOJ
setlocale( LC_ALL, " ); // Obsa3aTenbHas aAns KOHCONM pyccudurkaums
cprintf( "KoHCOmMbHbIN -- '%s' '%s' '%d'\n" , bufl, buf2 , num);
_cputs( bufl );
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9. CnuckoBble CTPYKTYPbl AAHHbIX

B Teopernueckoii yacTu onucaHus 1a00paToOpHON pabOTHl BBOASTCS OCHOBHBIC MOHATHS
U pacCMaTPUBAIOTCS MPUHIMIIBI I pabOThI CO CHUCKaMM Ha si3blke IporpaMMupoBanus CU.

9.1. IlousATHE CIIHCOK
CIHCOK — 3TO CTPYKTYPA JIAHHBIX, B KOTOPO# JaHHBIC PACIIOJIOKEHBI B OIPEICICHHON
MOCIIE0BATEIFHOCTH, KOTOPAst 331a€TCS C MMOMOIIBIO aapecanuu. J{Js 3TOH e UCIOIb3yITCS
IepPEeMEHHBIC THIIA YKa3aTelb. Kax bl pparMeHT (3JIeMEHT CIMCKA) JOJDKEH COJepKaTh TaKou

OnHoHanpaBneHHbIN CNUCOK Cnu1COoK LieMnbIX 3HaYeHnn

| Agpec| Wndopmauus 1 | Anpec | 2 |
v v

| Agpec| Wndopmaums 2} | Agpec | 1 |
v v

| Aapec|] Wndopmauns 3| | Aapec | 5 |

| o NHdpopmaums 1 | o | 55 |

| Ykasatenu | | HaHHble |

yKazaTellb ¥ HEMOCPEICTBEHHO MH(opMmaluio cnucka. Ha pucyHke mpeacTaBieH CHHCOK, CO-
JeprKalIuii 1eble 3HaYeHus. bonee moapoOHO CTPYKTypy crlHcKa paccMOTpuM Huxke. OTaenb-
HBII AJIEMEHT CIHMCKA OMUCHIBAETCS C MOMOIIBIO CTPYKTYpHOM NMEpeMEeHHOW wih oObhekTa (B
CU++). [Ina npumepa, mpocTelnii sneMeHT cnucka Moxer Ha CH BeImaaeTs Tak (MHpOpMa-
1¥st — mpocTas nenas nepemennas ListVal):

// CTpyKTypa caMOro npocToro 3/71eMeHTa CrmcKa

struct Elem{

Elem * pNext; // agpec cnegytoLero anemMeHTa cnncka (3aMeTbTe, yKasaTelb UMEET TUM

(Elem *))
int ListVal; // nHdopmaums, cogepxxallascs B Crimcke

o

// OnucaHme n nHMumanmsaums sneMmenTa LFirst

Elem LFirst = { NULL , 3 }; // NULL — HyneBoi yka3aTenb — HET CCbUIKM Ha Apyrue
3NEMEHTbI
// 3Hauenune ListVal = 3

9.2. Oco0eHHOCTH CTPYKTYP CHUCKOB H MX HA3HAYEHU e

N3 onpenenenus ciucka (CM. BBIIIE) CIEAYET, YTO OHU MPETHA3HAYCHBI JIJIT COBMECTHO-
IO XpaHeHHs B3aMMOCBsI3aHHON HH(popMamuu. B crivcku jgerko 100aBasTh HHPOPMAIHIO U yia-
7716 ee. CITUCOK JIETKO OYMCTHUTH W 3AII0JHUTH HOBBIMH JaHHBIMU. B KadecTBe MH(OpPMAIMHU CO-
JepaKalieics B CIICKe MOTYT OBITh:
e TlIpoctsie mepemennbie cTangaptHoro tuma (int, char , float u T.1.);
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e ['pynmbl NpocThIX epeMeHHBbIX (puc. (0));
e CTpyKTypHBIC IIepeMeHHbIe (puc. (B));
e VYKkazarenau Ha CTPYKTYPHBIC ITepeMeHHbIe (puc. (T));
e MaccuBBI IPOCTHIX M CTPYKTYPHBIX IEPEMEHHBIX M YKa3aTesu Ha HuX (puc. (T));
e VYKka3zareiu Ha Ipyrue Crucku (puc. (m));
Ha pucyHke mpencTaBiieHbl pa3Hble BapUAHTBl IOCTPOCHHS 3JIEMEHTOB CITUCKOB. [losic-
HUM COJIEp)KaHHE PUCYHKA.

OneMeHTbl cnucka ¢ Pa3HbIM XpaHEHWEM AaHHbIX

(o) [ Ampes | Vinbopwain le— | O6wwuit BUA anemeHTa crucka |

- OnemeHTa cnucka ¢ NPOCTbIMA
©) [_Ampec | ®amnnua T Tata poxaerins J4~  nannbivu (cTpoka n pata)

OneMeHT cnucka, BKnoYaoLwmm

®) | Agpec | CTyneHT |4/ B cebs CcTpykTypy (Student)

OneMeHT cnucka, ¢ yKasaTternem Ha

CTPYKTYpPY (Student) — nnu maccus
(n | _Agpec |  VYkasatenb J‘I/

~"~AI- CTpykTypHasi nepeMeHHas s

(Student)

(B) [ Agpec | Ykasatenn  Je——— OnemenT cncka, C ykasaTenem Ha
Voo OPYrov Cnmcok

AL

L)
A Cnuncok

Bapuanr (a) npeacrapnsieT oOmMii BUI OTAENBHOTO dJIeMeHTa crucka. BapuanTt (0) mo-
Ka3bIBaCT CIMCOK C MPOCTBHIMH MEPEMEHHBIMH pa3Horo tumna (Pamuiust u gata pokacHus). Ba-
pHaHT (B) OMUCHIBAET JIEMEHT CITMCKA C BJIOXEHHOMN B HEro CTpykTypoit (Student). Bapuanr (T)
WJUTIOCTPUPYET UCIIOIh30BAaHUE yKA3aTeNsl Ha CTPYKTYPY WIIM MacCHBBI CTPYKTYP, a BapHaHT (1)
MOJKET OBITh MCTOJIB30BaH ISl TOCTPOCHUS CIIOKHBIX CTPYKTYpP AAHHBIX CO CCHUIKAMU Ha CITHC-
KW, HalIpUMeEp JICPCBHCB.

9.3. Oco0eHHOCTH CHCKOB M0 CPABHEHUIO ¢ MACCHBAMH

Bcraer Bonpoc, y Hac y»xe eCTb CTPYKTYphI JJaHHBIX THIIAa MAaCCHB, 3a4€M HaM MOHA00u-
JMCh CITUCKU? B 4eM-To mMaccuBbI OKa3bIBaroTcs HedhdekTuBHBIMU! B mepByto odepens Hemo-
CTaTKM MAacCHBOB 3aKJIIOUAIOTCSA B TOM, YTO TPYAHO BCTABJIATH HOBBIE DJIEMEHTHI B MACCHUBBI U
yAaJsaTh CYIIECTBYIOIIME 3JIEMEHTHl U3 MaccuBa. KpoMe 3Toro, HecMOTpsl Ha AMHAMHUYECKHE
BO3MOXHOCTH ( MCIIOJIb30BaHME TUHAMUYECKOM MaMsATH) B JIIOOOW MOMEHT BPEMEHHU pasMmep
MaccHBa J0JKEH ObITh PuKcupoBaHHBIM. CIMCKU NO3BOJIAIOT Oosiee 3¢ (HEKTUBHO HCIIOJIb30BAThH
naMsiTh KoMibioTepa. CHUCKH MO3BOJISAIOT 00JIee MOJHO MCHOIb30BATh MEXaHU3MBbl JAMHAMMYE-
CKOM MaMsITHU: U CIIUCOK M €ro 3JE€MEHThl MOTYT ObITh JUHAMMUYECKUMH. DTU OIpaHUYECHUS CHU-
MAaroTCs C UCIOJIB30BAHUEM CTPYKTYp THIA CIHMCOK, XOTS JOOABISIOTCA M HOBbIE HEJOCTATKH, B
YaCTHOCTH: TPYJHO MOJYYUTh JOCTYI K DJIEMEHTY CHHUCKa 1Mo HoMmepy. CaMbIM Ba)KHBIM IIpe-
MMYILECTBOM CIIMCKOB SIBJISIETCSI BO3MOKHOCTh XPaHEHUS Pa3HOTUIIHBIX CTPYKTYPHBIX IIEPEMEH-
HBIX, €CJIM UCIIONb30BaTh IS aJpecalliy CIIMCKOB yKaszaTenu THma Void. DTH 0coOeHHOCTH |
poOJIEeMBbI MBI PACCMOTPUM HUXKE.

9.4. IlpocTeiiluii CIMCOK, CO3TaAHHBII BPYUYHYIO
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B MNpUHIUIC, JId MOCTPOCHUA CIIMCKA JOCTATOYHO TOJIBKO OTACIILHBIX 3JICMCHTOB CITHUC-
Ka ¥ OpraHu3aliy CBA3M MEXKy HUMH. ITO MOKHO MOSICHUTh Ha TPUMEPE:
// CTpyKTypa caMoro npoctoro sjeMeHTa Cnmncka
struct Elem{

Elem * pNext; // agpec cnepyoLlero anemMeHTa cnucka (3aMeTbTe, yKasaTelb UMEET TUM
(Elem *))

int ListVal; // nidopmaums, cogepkalasicss B Crincke
¥

// OnncaHue n nHMuMann3aums 31eMEHTOB CNMCKa — Tpex:

Elem LE3 = { NULL , 3 }; // NULL — HyneBoW ykasaTefb — HET CCblJIKA Ha Apyrve
3NEMEHTbI

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

Elem LE1 = { &LE2, 1 }; // &LE2 - 3apaHve agpeca BTOpOro aneMeHTa B pNext
C TakuM CIIUCKOM yXe MOXHO paboTarh, HAIPUMEp, €0 pacrieyaTaThb:

// MNeyaTb

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

Elem * pETemp = &LE1l; // Bo BpeMeHHyO nepeMeHHyl - yka3aTenb 3agdaeM aapec
nepBoro 3nemMeHTa

while ( pETemp != NULL)

{

printf ("9nemeHT npoctoro cnucka Elem: %d \n" , pETemp->ListVal);
pETemp = pETemp->pNext; // HABUTALMSA: BaxHelwmin onepatop Ansi paboTbl co
CMUCKOM
Jo
PesynbraT paboThl pparmMeHTa mporpamMmel:
[levaTe cOomMcka B LMUKIE:
SneMeHT npocToro cmmcka Elem: 1
3neMeHT npocToro cmmcka Elem: 2
3yneMeHT mpocToro cmmcka Elem: 3

9.5. CTPYKTYpPBI CIIUCKOB H CBSI3b 3J1eMEHTOB CIIUCKOB

OpHaKko TpU NPOTrPaMMHUPOBAHMU BO3HHKAET HEOOXOJMMOCTh HAXOXJICHUS TEPBOTO
3JIEMEHTA CIMCKa JIJIs Hayasia paboThl CO CMUCKOM. TO €CTh HY)KHO XPaHUTh aJipec MepBOro sJe-
MEHTa B OT/ICJIbHON NepeMeHHOM. Takas mepeMeHHas!, cojepikalias aapec MepBOro JIEMEHTa
CIKCKA YaCTO Ha3bIBACTCS I0JI0BOM crircka. OHa MOKET OBITh 33J1aHa TUIIOM JIHOO yKas3arelb Ha
anement (Elem * - pHead), 1160 3amaBathest camum tumnom snemenT ciucka (Elem Head). Boi-
0op crocoba 3aaHus TOJIOBBI CIMCKA YacTO 3aBHCUT OT XapakTepa peliaeMoi 3aladd U yjao00-
CTBa PabOTBI CO CITUCKOM. B HEKOTOpHIX 3ajlayax CO CIHUCKaMHU, HEOOXOJIUMO 3HATh KaKOH W3
AJIEMEHTOB CITUCKA SIBIISIETCSA MOCIEAHUM (XBOCT). B 4acTHOCTH 9TO BaKHO IS T00ABICHUS B
KOHEIl CIUCKa (B XBOCT) WJIM OpPTaHU3AIlUHU JIBYHAIIPABICHHBIX CIHCKOB (0 HUX peyb MOMaET
no3aHee). [l 3Toro mpeaycMaTpuBarOT TakxkKe CrielraibHbli ykasarens (Elem * - pTail) win
CHeNHaTbHYIO TIepeMEHHYI0 - dnieMeHT circka (Elem Tail). Kpome 3Toro, B HEKOTOpBIX citydasx
Ba)KHO 3HATh TEKYIIEE YMCIIO SJICMEHTOB CITUCKA (CITUCKU — THHAMHYCCKHE CTPYKTYPHI JaHHBIX ).
J1J1s 3TOT0 MOKHO BBECTH CIIEIHATIBHYIO MepeMeHHYIo nenoro tuma (NCount). s cBs3u cruc-
KOB HCIIOJIB3YETCS B OT/AEIBHBIX JJIEMEHTAX CIENUAIbHOE IMOJIe — yKa3aTelb Ha CIIEIYyOLIHA
anement (Elem * - pNext). Ha pucyHnke, mpeacTaBIeHHOM HWXKE MOKa3aHbl PacCMOTPEHHBIC
BBIIIIC DJIEMEHTHI CITHCKOB:
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Cnucok (List Elem,
| Tonoeacnucka |—— | Apgpec | WHdopmaums |
pHead Elem,
Vi -
Ka3aTeJ('|E|:;3*J;IeMeHT | A.El,pec | |/|Hd)0pMaLl,M$| |
nCount Elems
TekyLLee Yncro | Amgpec | WHdopmauusa |
3NeMeHTOoB B cnmcke (n) i
AN pNext
E YkasaTtenb Ha 3NeMEHT —
: (Elem *) Elem,
| Xsoctrcmmcka |—————» O(NULL) | Wndbopmauus |
pTail
YkasaTtenb Ha 3NeMeHT —
(Elem *)

Taxkum 00pa3om, JUIsl ONMKMCAHUS OTACIBHOTO CIHMCKA I1eJIeCOO0pPa3HO BBIACIUTH CIICIIH-
AIBHYIO CTPYKTYPY JaHHBIX THIIA:
struct EList{ // MpocTeiiwas cTpykTypa cnmcok Elem - anemMeHTapHbIi cnMcok
Elem * pHead; // l'onoBa cnvcka
Elem * pTail; // XBocT crnvcka
int Count; // CyeTumnk 3neMeHToB
¥
Torma, B COOTBETCTBUM C OMMCAHUSAMH MPEIBIAYIIETO IPUMEPA MOKHO ONMUCATh CAAHHBIN
CIIMCOK TaK:
//OnncaHne n HMUManM3aumus NpPoCcToro Cnmcka
EList FirstList = { &LE1 , &LE3, 3}; // 3 - Yncno anemMeHTOB B Cnncke
// MeyaTb 3TOro cnucka
printf ("MNeuaTtb cnucka FirstList B umkne: \n");
pETemp = FirstList.pHead; // Bo BpeMeHHyIO nepeMeHHytlo - ykaszaTesb 3ajaeM agpec
rosiIoBbl CNvKa
while ( pETemp != NULL) // MNpoBepka NpoxoxaeHns nocneaHero afeMeHTa cnucka
{
printf ("2nemeHT npoctoro crnucka Firstlist: %d \n" , pETemp->ListVval);
pETemp = pETemp->pNext; // HABUTALUUSA: BaxkHelwwmin onepaTtop Ans paboTbl CO
CMNCKOM
b
Pesynbrar pacrieyaTku Takoro CIACKa:
llewaTe cmmcka FirstlList B nuxie:
SneMeHT npocToro cmmcka FirstList: 1
SneMeHT npocToro cmmcka FirstList:
SnemMeHT npocToro cmmcka FirstList: 3

N

BaxxHo B JomojHeHHWE OTMETHUTH cliienyroniee. JJaHHbIA CIUCOK SIBJISETCS OJIHOHAIPaB-
JICHHBIM: JIBUKEHHE 10 CIHCKY BO3MOXHO TOJILKO B OJJHOM HAaIpaBJIEHUHU — OT TOJIOBBI K XBOCTY,
TaK 3a/IaHbI yKa3aTelu. Y MOCIeIHEero dJIeMEHTa CIHCKa (XBOCTa CIHCKA), 0 CTAaHAAPTHOMY CO-
IJIaIIeHNIo, yKa3zarenb-aapec 3amaetcss paBHbIM Hymio (0, NULL — koHcTaHTa 3Tama KOMIuiIs-
MK). ITO MO3BOJSET NMPOBEPUTH 3aBEpIICHHUE IUKJA MeyaTu. B npyrom ciydae 3aBeplieHue
IIUKJIa MOKHO OBLIO OBI TPOBEPUTH, UCITONB3YS ajapec xBocTa crircka (PTail), cpaBauB ero ¢ aj-
pecoM TeKyIero aieMenTa st neyatu. Ocoboe BHUMaHUE YACTUM BBIICIEHHOW KPacHBIM IIBe-
ToM cTtpouke ¢ kommeHTapueM HABUT'ALIUS. B 3Tom onepaTope mpucBanBaHUs MBI C TTIOMO-
b0 ogHOro ykaszatens (PETemp) Ha Texymuil snemMeHT crucka (GopMupyercs ykaszaTelb Ha
ciemyromumii anemenT crucka (PETemp->pNext), pe3ynsTar 3atoMHHAETCS B IEPBOM yKa3arele
(PETemp). Taxoii omepatop obOecrieunBaeT HaBHraluio 1Mo crucky. OH OyaeT MHOTOKpaTHO
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BCTpEUYAThCA B HAIIUX IIPUMEPAX.
pETemp = pETemp->pNext;

9.6. CprRTypa JEMEHTA CITUCKA C BJIOKCHHBIMHA U BHCIITHUMHA JAaHHBIMHA

Beitie 6bpu10 0TMEUeHO, 4TO WH(POPMAIUsS B DJIEMEHTaX CIIMCKAa MOXKET XPaHUTHCS pas-
HBIMH CIIOCOOaMH:
e JlaHHbIe 3alUCBHIBAIOTCA B CaMOM CTPYKType 3JIEMEHTAa B BUJE OTICIbHBIX Mepe-
MEHHBIX
e JlaHHBIC 3aMUCBHIBAIOTCSA B CAMOM CTPYKTYpE dJIEMEHTa B BUAC CTPYKTYPHOU mepe-
MEHHOH
e JlaHHbIC 3aIIMCHIBAIOTCS B CTPYKTYpPE 3JIEMEHTA B BUJIC YKa3aTells Ha CTPYKTYPHYIO
MEePEMEHHYIO, TaMSTh MO KOTOPYIO BbIACIAETCS TMHAMUYECKH.
Ha pucyHnke, npeacTaBieHHOM HUXE, TOKAa3aHbl 3TU BapUAHTHI.

OneMeHT cnucka, BKYatoLLy
(@) [ Agpec [ ®avwunus | Kypc [ Oknag | OTAENbHBIE AaHHBIE

OnemMeHT cnucka, BKoYatoLL,
(b) [CAmpec_I__ Crymenr ] B cebsi cTpyKTYypy (Student)

3nemeHT cnncka, ¢ ykasaTeng
(©) [ Aapec | Yxasaters ] Ha CTPYKTYpY (Student)

L
L]

“&\[Crpykrypras nepemennas
Tuna (Student)

IIpruMepamu BapraHTOB TAKUX CTPYKTYP MOTYT CIIYXKUTbh CIIEAYIOIIUE:
// CtpykTypa Tvna (a)
struct aElem{
aElem * pNext; // agpec cnegytoLero anemMeHTa cnmcka
char Name[20]; // nHdopmaums damMmunum, cogepikallascs B Criucke
int Num; // nHdopmaumsa o HoMepe - Kypce, coaepkallasics B Cnmncke
float Oklad; // vidopmaumsa 06 oknage, cogepxkallasics B Cnmcke
¥
// CtpykTypa Tvna (b)
struct bElem{
bElem * pNext; // agpec cnepytoLwero snemMeHTa cnmcka
Student Stud; // CtpykTypa Student Bkito4eHHas B a1EMEHT Cnmcka
¥
// CtpykTypa Tvna (c)
struct cElem{
cElem * pNext; // agpec cneaylollero aneMeHTa cnmcka
Student * pStud; // Yka3aTenb Ha cTpykTypy Tuna Student

¥

9.7. OnHoHaNpaBJ/IeHHbIE U IBYHANIPABJIeHHbIE CIIMCKH

Bonee ynoObHpiMu 1 “OBICTPOACHCTBYIONIMME’, TI0 CPABHEHHIO C OJIHOHANIPABICHHBIMU
CIIMCKaMU, CUMTAIOTCS JIBYHANPaBJICHHBbIC CMHCKUA. B HMX HaBHUramus mo CIHUCKY MOXET OCY-
HIECTBIIATHCS KaK B IPSIMOM, TaK U B 00paTHOM HampaBieHUU. [[J1s1 3TOro B CTPYKTYpe Ka)I0To
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anementa crnucka (DElem) npexycmorpeno nBa ykaszarens (IBa aapeca): ykasareib Ha CIEIy-
rorwii aemeHT (PNext) u ykasarens Ha npeabLynmii siuement (PPrev).
struct DElem{
DElem * pNext; // agpec cneaywolwero aneMeHTa cnuncka (3amMeTbTe, yKasaTenb UMeeT
Tun (Elem *))
DElem * pPrev; // agpec ghtlsleotuj anemeHTa cnucka (3ameTbTe, yKasaTesb UMEET TUM
(Elem *))
int ListVal; // nidopmaums, cogepkaliasics B Crmcke
Y
[Ipu stom cormamenus mis HyineBoro (NULL) mocinemnero snemenTta crnucka (st
pNext) u nepsoro (s pPrev) cnpaBemiuBbl. J{as eIMHCTBEHHOTO 3JIEMEHTa CIUCKa (OH U Tep-
BbIil M TOCIEIHUN OJHOBPEMEHHO) CIpaBe/UIMBa Takas WHUIUAIMU3AIMS JBYHAIPABICHHOTO
AJIEMEHTa:
DElem D1 = {NULL,NULL, 5}; // Oba agpeca-yka3aTens paBHbl Hy/O

Ha PUCYHKC IJId CpaBHCHHA MMPCACTABIICHBI BApPUAHTLI OpraHu3alilii OAHOHAITPABJIICHHOI'O
" IBYHAIIPAaBJICHHOT'O CIIMCKOB:

OnHoHanpaBneHHbIN CNMCOK [ByHanpaBreHHbIN CONCOK
Anpec WHdopmaums Apgpec | 0 (NULL) WHopmaums
y
Anpec Hdopmaumnsa Agpec Anpec MHdopmauma
Appec UHdopmauns Appec Appec UHdopmauns
; .. ; A .
A 4 A 4 :
O (Null) WHdopmavums 0 (Null) Anpec WHdopmavums
YkasaTernb Ha crieayroLunn YkasaTernb Ha npeablayLnin
anemeHT - pNext anemeHT - pPrev

9.8. CraTnueckue u JAHHAMHUYCCKHE CITUCKH

Cnucku MOTyT OBITH CTaTHUYECKUMH U JUHAMHYECKUMHU. B mepBoM citydae u cruckoBast
CTPYKTYpa M CaMH 3JIEMEHTHI CIUCKa JOJDKHBI OBITh OMHUCAHBI B MPOTrpaMMe IMPe/IBAPUTENBHO.
3aMeTuM, ornepaTUBHAsl MaMATh TAaK)Ke JUIsl HUX BbLAENSETCs mpeaBaputensHo. [Ipumepsl cratu-
YEeCKUX CIHMCKOB OBLIM PacCMOTPEHBbI B MpeAbLaymux pasaenax. [locnme 3aBepuieHHs pabOTHI
yAaJIATh NaMATh JUISl 3TUX CIIUCKOB HE HaJl0, OHA OCBOOOXKIAeTCs aBTOMAaTUYECKH MIPH 3aBepllie-
HUU IPOTPaMMBI.

Jis AMHAMMYECKHX CIHCKOB NaMSATh MOJ AJIEMEHTHI, a, BO3MOXKHO, U TOJ] CIIUCKOBYIO
CTPYKTYpY BbIIEISETCS BO BpEMS BBIIIOJHEHUS IPOTrpaMMBbI ¢ romolsko 3anpocoB k OC (dhyHk-
nuu malloc, calloc u ap.). [Tocne 3aBepreHuss paboOTHI BBIZEICHHAS TaMATh J0JDKHA OBITH BO3-
BparieHa (pyukuus free). ITycts uis mprMepa Mbl UMEEM TaKylO CTPYKTYpPY CIIHCKa U €ro sie-
MEHTOB

// CaMblil NpOCTOW 3N1EMEHT CrmcKa
struct ListElem{
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ListElem * pNext; // agpec crneaytowero aneMeHTa cnmcka
int ListVal; // nidopmaums, cogepkaliasics B Cnmcke
o
// CTpyKTypa npoCToro cnmcka
struct List {
ListElem Head; // l'onoBa cnvcka CTyKTypHasi nepeMeHHast @ He yKasaTeslb
ListElem Tail; // XBocT cnncka
int Count; // CyeTunk 31eMeHTOB

o

Jl1s 3TUX CTPYKTYp (3JIEMEHTOB CIIMCKA U CAMOI'0 CIIUCKA) BBIJACIUM JTMHAMUYECKYIO I1a-

MSITB:
#include <malloc.h>

// ANHAMUYECKUE CIMUCKKU
//BblaeneHune namsaT ansa cnmcka
List * pDList = (List *) malloc (sizeof(List));
// BblaeneHvne namsTu ans OAHOro 3/1IEMEHTA Cnuncka
ListElem * pTempElem = (ListElem * )malloc (sizeof(ListElem));
// 3anonHeHue aneMeHTa CNucka AaHHbIMU
pTempElem->pNext = NULL; // Bcero oauH anemeHT
pTempElem->ListVal = 5;
// 3aHeceHne aneMHHITa cnmMcka B rofioBy Crimcka
pDList->Head.pNext = pTempElem;
pDList->Tail.pNext = pTempElem;
// YTeHne n neyaTb 3HAYEHMS MEpPBOr0 AMHAMMYECKOrO 3feMeHTa AUHAMUYECKOro
cnmcka
printf ("3HaueHne anemeHTa: %d \n", pDList->Head.pNext->ListVal);
// OcBoboxaeHne NaMaTu U Noj NEMEHT U CMNCOK
free (pDList->Head.pNext);
free (pDList);
PesynbraT paboThI 3TOM NPOrpaMMBI:
3HaueHne sjeMeHTa: 5

3)1601) AJi1 UWJUTIOCTpalri ITOKa3aHO I[O6aBJ'ICHI/I€ TOJILKO OJHOI'0 JJIeMEHTa cImcka. B
APYrux 1nmpu Mepax Mbl paCCMOTPHUM CITUCKHU C OOJIBIIIM YHCJIOM 3JIEMCHTOB.

9.9. Onepauuu st padoThHI CO CIIUCKOM

OcHoBHBIE 00IIHE Onepalu A pabOThI CO CTUCKAMMU:
Co3zanue HOBOTO CITHUCKA
JloGaBieHre HOBOTO 3JIEMEHTA B CIIUCOK (B IOJIOBY, B XBOCT M 110 HOMEPY)
VY nanenue sneMeHTa U3 crucka (13 rojoBbl, C XBOCTA U TI0 HOMEPY)
OuncTKa BCETO CIHUCKA
PacneuaTtka Bcero cnmcka
3amMeHa MecTaMH AJIEMEHTOB 110 HOMEpam

Otu omeparuu OyayT pa3audaThCs A OJHOHAMPABICHHBIX U JIBYHAIIPABJICHHBIX CIIHC-
KOB, JIJISl TUHAMWYECKHUX U CTATUYECKHUX CITUCKOB, a TAKXKE JIJISl CIUCKOB, B KOTOPHIX yUTEHA CITe-
u(puKa XpaHUMBIX O0OBEKTOB. B OCHOBHOH TeOpeTHUECKON 4acTh MbI OyleM paccMaTpuBaTh
pUMeEpPHI pabOTHI C CIIUCKaMU. Y JAJICHUE JIEMEHTOB 110 HOMEPY OIepaIvs OUYeHb CIIOXKHAs JJIst
OJIHOHAIPABJIEHHBIX CIIUCKOB, IO3TOMY B 3TOM YaCTU HE pacCMaTpPUBAETCA.

9.10. Pyunasi padoTa ¢ OTHOHATIPABJIEHHBIM CIIUCKOM
PaccMoTpuM OCHOBHBIE omeparuu A paboThl ¢ OJHOHAIPABICHHBIM CIHCKOM. bynem
KCIIOJIB30BATh CIIEAYIOLYIO CTPYKTYPY JJIEMEHTA!
struct ListElem{
ListElem * pNext; // agpec crneaytouero afieMeHTa Crmncka
int ListVal; // nidopmaums, cogepkaliasics B Cnmcke

o
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®parMeHT NporpaMMbl [JIsi PYYHOTO CBSI3bIBAHUS CTATHUYECKOTO OJHOHAIPABICHHOTO
CIIMCKa:
// Py4HoOe cBsi3blBaHME W pacrieyaTka Crimcka
ListElem E11;
ListElem E21;
ListElem E31;
Ei1.ListVal = 1; // 3HadyeHune nHdopMaumm 1-ro anemeHTa
Ell.pNext = &E21;// Ccbinaercs Ha 2-i 3neMeHT
E21.ListVal = 2; // 3HaueHne nHdopMaumm 2-ro aneMeHTa
E21.pNext = &E31; // Ccbinaercst Ha 3-i aneMeHT
E31.ListVal = 3; // 3HayeHne nHdopmaumm 3-ro aneMeHTa
E31.pNext = NULL; // He ccbinaercs HM Ha Koro
// MeyaTb cnucka
ListElem ETemp = {&E11 ,NULL }; // BpeMeHHbIi1 31eMEHT AN18 HaBUraLmm
printf ("Coaep>xumoe pyyHoro crivcka: \n");
while (ETemp.pNext !'= NULL )
{
printf ("9nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBurauus

¥

Pesynbrar paboThl MpOrpamMmBI:
ComepxmuMOe PYYHOI'O CHMCKA:

SneMenT =1
SneMeHT = 2
SneMeHnT = 3

9.11. To6aBJieHue B roJiOBy CIIMCKA

st noGaBieHuUs JIEMEHTa B TOJIOBY CIHCKA OOBSIBUM CTPYKTYPHYIO MEPEMEHHYIO CITH-
cok (MY_List tuna List) u Bpy4HyrO 3alIOMHUM 3HAYCHUS JJIsl TOJIOBBI M XBOCTA CITHCKA.
struct ListElem{
ListElem * pNext; // agpec cneaytoLlero aneMeHTa crncka
int ListVal; // nHcdopmaums, cogepxallascs B crimcke
}¥
struct List {
ListElem Head; // l'onoBa crnvcka
ListElem Tail; // XBocT cnncka
int Count; // CyeTumnk 3/1IEMEHTOB

Jo
Ho6aBneHne B Ha4ano cnucka (B ronosy)
Elem
MY_List.Head.pNext '
| Tonosa cnucka | Anpec | Vindopmauns |
() ENew Elems
Anpec |Hosbin anement| [_Aapec | Vndopmauns |
i Elem;
(1) ENew.pNext = MY_List.Head.pNext;
(I)MY_List.Head.pNext = &ENew; I Aﬂ?e | Mricdbopmaums |
MY_List. Count++; A pNext
X X E YkasaTenb Ha aneMeHT
MY_List.Tail.pNext V — (Elem ¥) Elem,
| Xsoctcnmcka |—————» O(NULL) | VHdopmauma |
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// OnucaHne n nHMuManu3aums NpoCcToro Cnmcka
List MY_List;
MY_List.Head.pNext = &E11; // MepBbIi aNeMEHT crncka
MY_List.Tail.pNext = &E31; // MocneaHwuit aNeEMEHT CrncKa
// HoBbll1 aneMeHT ans nobasneHus
ListElem ENew = {NULL , 5};
// 0o06aBWTb 31EMEHT Cnncka B rosioBy
ENew.pNext = MY_List.Head.pNext;
MY_List.Head.pNext = &ENew;
MY_List. Count++;
PacneyaTka crmcka mocie 100aBIeHus:

ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbI 31eMEHT Ha Ha4asno crmucka

printf ("Coaep>xMMoe py4HOro cnvcka nocse aobasneHust B ronosy: \n");
while (ETemp.pNext !'= NULL )
{
printf ("9nemeHT = %d \n", ETemp.pNext ->ListVal );
ETemp.pNext = ETemp.pNext ->pNext ; // HaBurauus
¥
Pesynbrar pacneuarku:
Conepm/moe PY4YHOTI'O CIOMCKa IIoCle noGaBner-mz B I'OJIOBY :

SneMenT = 5
SnemMenT = 1
SneMeHT = 2
SneMeHnT = 3

9.12. lo6aBJjieHHe B KOHeIl cClTUCKA (B XBOCT)

[Tpu noGaBneHHH B KOHEI[ (B XBOCT) CIHMCKa ISl U3MEHEHHsI ajpeca HCIOIb3yeTCs 3HAaYCHHE
yKaszaTessi, Koropoe 3anucano B mojie Tail.pNext crpykTypsl CIMCOK. AJpec HOBOTO 3JIeMEHTa

[obaBneHue B KOHel cnucka (B XBOCT)
[ Tonoea cnucka | Elem,

()  ENew2.pNext = NULL; »[_Anpec | Vindopwauuns |

gll)) MY_List.Tail.pNext->pNext = &ENewz;l Elem,
1) MY_List.Tail.pNext = &ENew?2;
—- 2 e / ec WHdopmauns
MY_List. Count++; L Aap I tbopwa I
ENew2
n Elems;

0 |HoBbih anemeHT | [ Agpec | Wndopmaums |

(In

YkasaTtenb Ha anemMeHT
- (Elem *) Elem,

[ Agpec | WHdopmauwms

AN pNext

[ XBoct cnucka |

MY _List.Tail.pNext

(&ENew?2) 3ammchiBaeTcsi mojie ajapeca MPEabIIylIero MOCIeTHEr0 3JEMEHTa CIHCKa U TOJe
xBocrta (Tail) ctpykrypsl cnivicka. ApecHoe 1ojie HOBOTO 3JIEMEHTA JIOJDKHO ObITh HYJIEBBIM, B

HameM CJ1ydac Mbl UCITOJIb30BAJIM HTHUIUATIU3AUIO 5ICMCHTA.

// AobaBneHune B XBOCT

ListElem ENew2 = {NULL , 10};

ENew2.pNext = NULL;

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

MY_List. Count++;

// Pacneuatka cnucka ... (Kak B npeayayLieM cnydae)
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Pesynbrar pacnedarku:
ComepxmuMoe PYYHOTI'O CIMCKa IIOCje HNOOGaBJIEHMST B XBOCT:

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

9.13. ®yHKkUuSA pacnevyaTKH OTHOHANPABIEHHOI0 CIIMCKA
Huxe mpuBeneH ¢parMeHT mporpamMmbl, Ha KOTOPOM PACIIOJIOKEH IUKI pacledyaTKu
cnucka. Crucok B JaHHOM Cllydae 3aJlaeTcsl Iepeadeil mapamerpa IepBOro 3JIEMEHTa CIUCKA.
OtmeTeM, 4TO MOKHO ObUIO ObI Mepe/iaBaTh M yKazaTedb Ha MEepPBbIN 3JEMEHT, TAKOW alrOPUTM
MBI PaCCMOTPHUM I103/JHEE.

// PacneyaTka crnvcka, MOCTPOEHHOro Ha anemeHTax ListElem
void PrintElemList ( ListElem H )

{
printf ("MNevaTb cnucka: \n");
ListElem * pE = H.pNext ;
while ( pE !'= 0)
{

printf ("OnemeHT = %d \n", pE->ListVal );
pE = pE->pNext; // O4eHb BaXKHO - HaBUraLys No Crivcky
b
b
CHavarya mevaraercs 3arojOBOK ITI€YaTH, a 3aTeM IIOCJIEOBATEIIHO PAaCleYaThIBAIOTCS
BCE AJIEMEHTHI CIHUCKa, JJIs Iepedopa 3JIEMEHTOB CIMCKa UCIOJIb3YeTCs OllepaTop HaBUTALlUH, a
JUIsL IPOBEPKH KOHIIA ITMKJIAa 3HAYeHHE TeKyllero aapeca (ykasarensb - PE). Bri3oB aToil PpyHK-
Uy depe3 cTpykrypy comcok (List - MY_List) BeirisauT Tak (MOMy4eHHBIH aIpec MepBOro
DIIEMEHTA CIIHCKA PeoOpa3yeTcsi B caM JIEMEHT C MMOMOIIBIO OTIepaIliy Pa3bIMEHOBAHHMS):

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

Takas 3anMch 9KBUBAJICHTHO CIEAYIOLIEH 3allMCH JUIS HALLIETO TpuMepa:
PrintElemList ( E11);

PesynbTar BeIBOMA:
[lewaTp cCHnmMcka:

SnemMenT = 1
SneMeHT = 2
SneMenT = 3

9.14. YaajieHue U3 roJIOBbI CIIUCKA
Omnepanus yJaJdeHus U3 TOJOBBI HAMHOTO TIPOIIE, YeM oreparnuu qobasineHus. s yna-
JICHUS U3 TOJOBHI (OTMETUM, YTO CHHCOK OJIHOHAMPABICHHBIN) JOCTATOYHO U3MEHUThH 3HAUYCHUE
ajipeca, CoJepKaIIerocs B TOJIOBE CITUCKA:
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YaaneHuwe ¢ Havyana cnmcka (U3 ronosbl)

MY List.Head.pNext Yoansembin anieMeHT
. .p
| Tlonosa cnucka [ Aapec | Vrdopvaus |

Elem;
Elem,
0 MY_List.Head.pNext = Agpec | WHdopmauua |
MY_List.Head.pNext->pNext;
MY_List. Count--; Elem;
| Ampec | Wudopmaumsa |
b pNext
Y
MY_List. Tail.pNext L ey Elem,

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

TekcT nporpaMMsl yAaJa€HUs U3 FOJIOBBI BBITJISAUT TaK:
// YnaneHue u3 ronosbl Crivcka
printf ("CoaepxumMoe cnucka Ao yaaneHust u3 ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) );
MY_List.Head.pNext = MY_List.Head.pNext->pNext;
MY_List. Count--;
printf ("Coaepxxvmoe cnvcka nocne yaaneHus us ronosbl: \n");
PrintElemList ( *(MY_List.Head.pNext) ); // Bbi30B dhyHKLMM NeyaTun crincka
Pesynbrar BeIBOA:!
COJIGP)KI/IMOG CIIMCKA QOO yInaJIeHUsT M3 I'OJIOBEI:
[lewaTe cnmcka:

SnemMeHT = 5
SnemMenT = 1
SneMeHnT = 2
SnemMeHT = 3
SnemMenT = 10

CopmepxmMoe CHOMCKa IIOCJIe yIOaJleHUsI U3 T'OJIOBHL:
[levaTep cCHnmMcka:

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

9.15. YaajieHue U3 XBOCTA CIIUCKA
Y naieHue ¢ XBOCTa CIMCKa JIJIsl OJTHOHAMPABICHHOTO CITMCKA HAMHOTO CIIOXKHEE, TaK KaK
aZipec MpEeanociIeHEer0 dEMEHTa ¢ XBOCTa HEU3BECTeH. B 3TOM ciiydyae mepBOHaYaibHO OMpe-

YaaneHue ¢ XxBocTa cnucka (¢ xBocTta)

Elem

MY_List.Head.pNext !
o] "Ampes | Vingopwaunn

an Elem,

v
0 | WHdopmauus |
(I) MY_List.Tail.pNext = pPrevTemp; h

(1) pPrevTemp->pNext = NULL; YRanaeMuIA anemenT

MY_List. Count--; [ 0" T Wndopmaums ]
- I Elem;
pNext
y
MY_List.Tail.pNext "ae’aT_E"(“E’Ig; "*’;eMe”T Elem.

| XBocT cnucka [ O(NULL) | WHdpopmaums |
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JeNseTCsl afpec 3TOro JJIEMEHTa: HYXKHO “o0ekaTh’ 10 XBOCTA, 3allOMHMB IPEIBAPUTEIHLHO
azpec mpenpaymero ayeMenta (PPreviemp), a 3aTeM BBIMOIHUTE ONEPAIUIO yIaaeHus (M3Me-
HUTH a]peC XBOCTA CIIKUCKA U OOHYIIUB aJIpeC Y HAWACHHOTO MPEAIOCICTHETO HIEMEHTA).

// YoaneHue ¢ XxBocTa cnmcka

printf ("Cogep>xxvmoe cnmcka Ao yaanenus ¢ xsocra: \n");
PrintElemList ( *(MY_List.Head.pNext) );

ListElem * pPrevT = MY_List.Head.pNext;

// ETemp.pNext = MY_List.Head.pNext; // BpeMeHHbIl yKa3aTenb Ans UUKia

ListElem * pPrevTemp = MY_List.Head.pNext; // BpeMeHHbIl ykasaTenb AN
npeabIayLLero sfeMeHTa

if ( pPrevT != NULL ) // DnemeHTbl B CNCKe eCTb

while ( pPrevT !'= NULL)
{
pPrevTemp = pPrevT; // 3anomMvHaHue npeabiayLLero afeMeHTa
pPrevT = pPrevT ->pNext ; // HaBuraums
if (pPrevT->pNext == NULL ) break;
by
// YoaneHue nocnegHero aneMeHTa
MY_List.Tail.pNext = pPrevTemp;
pPrevTemp->pNext = NULL;
MY_List. Count--;
// NeyaTb N3MEeHEHHOro Cnucka crnmcka
printf ("Coaep>xMmoe crivcka nocne yaanexust ¢ xsocra: \n");
PrintElemList ( *(MY_List.Head.pNext) );

¥

PesynbTar BeIBOMA:
Co.n;epxcr/moe CIIMCKa Q»0O yInaJIeHMsi C XBOCTa:
[leuaTs cnmMcka 3JIEMEHTOB:

SneMenT =1
SneMenT = 2
SnemMeHT = 3
SnemenT = 10

Co.nepmmaoe CIIMCKa IIoCJie ymaJlIeHMsi C XBocCTa:
[lewaTe cHOmMcka SJIEMEHTOBRB:

SnemMenT = 1
SneMeHnT = 2
SnemMeHT = 3

IIpumeuanue 1: PaccMoTpeHbl OCHOBHBIE ONepalliyl 100aBIIEHUS U yJAJIEHUS SJIEMEHTOB
B/u3 cniuckoB. K coxkaneHnto, OHM B TAKOM BHJI€ IPUMEHHMBI TOJIBKO JJISl YACTHBIX CIy4aeB, TaK
Kak OOBIYHO TEKYIL[Ee COCTOSIHUE CIIUCKA 3apaHee HeU3BECTHO. B okoHYaTenbHOM Buje mpu J10-
0aBlIeHUM W YAAJCHUHM HEOOXOIUMO YUMTBHIBATH CIIEAYIONIME (PAaKTOPBI: TEKYIIee COCTOSHHE
crnvcka (TycT M OH?), KaKUM OH OyJIeT Mocyie BBITIOJTHEHUS ONepalii, KaK HY)KHO YCTaHOBHTH
OCHOBHBIE TI0JIsI CTPYKTYpPBI CIIMCKA IOCIIE 3aBEPILEHNUs onepaluu. B pa3nene npuMepoB TaHHBIX
MY npencrasnensl GyHKINK O0jee YHUBEPCAIbHOIO XapaKTepa JUlsl BHIIOJHEHHS 3TUX omepa-
LUH.

9.16. O4HcTKA CTATHYECKOI'0 CIIMCKA

JI7s OUMCTKH CTaTHYECKOTO CIHMCKA, BCE 3JIEMEHTBHI KOTOPOTO SIBJISIFOTCS TaK)KE CTaTh4e-
CKMMH (OMHCaHBI B IpOrpamMMe) JOCTaTOYHO YCTAaHOBHUTH yKa3aTeIW T'OJIOBBI M XBOCTA B HYJIb,
IIpU MOCTPOCHUU CITUCKA C IMOJISIMU B BUJIC 3JICMCHTOB CITMCKaA:
struct List {
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ListElem Head; // lonoa cnucka
ListElem Tail; // XBocT cnncka
int Count; // CyeTunk 3/1EMEHTOB

4

MY_List.Head.pNext = NULL;
MY_List.Tail.pNext = NULL;
Ecnu cnimcok opraHu3oBaH Mo-Ipyromy, JiJisi TOJ0BBI MU XBOCTa UCIOJIB3YIOTCS YKa3aTelau
Ha JIEMEHTHI CIIUCKA, TO OYUCTKA CIHCKa Oy/IeT BEITISAACTh HHAYE:
struct PList {
ListElem * pHead; // lonosa cnucka
ListElem * pTail; // XBocT criucka
int Count; // CyeTunk 3/1EMEHTOB

+

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

IIpumeuyanue 2: B 3ToM ciiydae 3HaYUTENBHO TIOMEHSIOTCS TaK)Ke MHOTHE JICHCTBUS IS
BBITNIOJIHEHMSI ONEpAalUi HAJl CIIUCKAMHM PACCMOTpPEHHBIE BhllE. [IpuMeEphbl TakUX CIUCKOB MBI
paccMOTPUM HMKE Ha OCHOBE JIBYHAIPaBJIEHHBIX CIIUCKOB (CM. HMXKE B ATOM TJIaBE.).

9.17. IlpocTasi pyyHasi padoTa ¢ JHHAMHYECKHM CIIMCKOM
[lepen xaxabpIM GparMEeHTOM IMPOrpaMMbl JaHO MOSICHEHHUE CYTH JeWCTBUU. J{1s paGoThI
UCTIONIB3YIOTCS: CTPYKTypa oHOHanpasjieHHoro crnucka (List) u smementa crimcka(ListElem).
Jlns pabotel ucmonb3yercst oubanorexa (<malloc.h>). KpacHbIM 11BeTOM BbIIE/ICHBI ONEpAIin
HABUTAIIUU 10 CIIUCKY U OTepaIus padoThl CO CITUCKIIM.
Co3panye TMHAMHUYECKOT'0 CIHCKA!
// OMHAMUYeCKMi CNUCOK - MOKa TOMbKO py4yHast paboTa
////Co3naHne AMHAMUYECKOro Crmcka
List * pList = (List *) malloc ( sizeof(List));
// HayanbHas nHuumanu3aums cnmcka
pList->Count = 0;
pList->Head.pNext = NULL;
pList->Tail.pNext = NULL;
Co3zanue 2JIEMEHTOB CIIMCKA U CBA3LIBAHUE CIUCKA (TPH DJIEMEHTA):
////Co3naHune n nobaBneHne 3nemMeHToB
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 - A B ronoy
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->Listval = 2 ;
pDETemp->pNext = pList->Head.pNext;// Jo6aBnTb BTOPOI B FON0BY
pList->Head.pNext = pDETemp;
// 3 - A B XBOCT
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->ListvVal = 3 ;
pDETemp->pNext = NULL ;
pList->Tail.pNext->pNext = pDETemp;
pList->Tail.pNext = pDETemp;// [o6aBUTb TPETUIA B XBOCT
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////NeyaTb cnvcka
PrintElemList ( *(pList->Head.pNext) );
Y aneHue 9 ToJ0BBI CIIMCKA.:
////Ynanenune c ronosbl
pDETemp = pList->Head.pNext ; // 3anOMHUM AN O4UCTKN NaMSATH
pList->Head.pNext = pList->Head.pNext->pNext;
free( pDETemp ); // Ounctutb NamsTb
Ynanenue ¢ XBOCTa CIKCKA:
////Ypanenus ¢ xsocTa
pDETemp = pList->Tail.pNext ; // 3anOMHMM AN OUMCTKM NaMSATK
// Nownck npeanocneaHero Ans yKopoyeHusl cnmcka
ListElem * pFind = pList->Head.pNext ;
while( pFind !'= NULL)
{
if ( pFind ->pNext->pNext == NULL) break;
pFind = pFind->pNext;
o
pFind->pNext = NULL; // YKopOoTUTb CNNCOK
free( pDETemp ); // Ounctutb NamsTb
/1
printf ("MeyaTb Nocne yaaneHus ¢ ronosbl U xgocta: \n");
PrintElemList ( *(pList->Head.pNext) );
1Iuk 3aHeCeHMS JMHAMUYCCKUX JJIEMCHTOB B CIHCOK:
// Unkn AMHaMmnyeckoro 3anosiHeHUs! cnnucka B ronoBy (5 a1eMeHTOB)
for(inti=0; i<3 ;i++)
{
pDETemp = (ListElem *) malloc ( sizeof(ListElem));
pDETemp->ListVal =i + 10;
pDETemp->pNext = pList->Head.pNext;// [106aBWTb TEKYLUWIA SNIEMEHT B rONIOBY
pList->Head.pNext = pDETemp;
)
IIeyaTs cnmcka B IIMKIIC:
// NeyaTb cnncka
pDETemp = pList->Head.pNext;
printf ("MNeyaTtb cnnucka nocne anHamMmmnyeckoro gobaenenus: \n");
while( pDETemp != NULL)
{
printf ("3nemeHT cnucka: - %d \n" , pDETemp->ListVal );
pDETemp = pDETemp->pNext; // HaBuraums
)
OupcTKa JMHAMHYECKOrO0 CIHMCKA (B IIUKJIC YIAJISISM BCE DJIEMEHTHI — PTemp, a 3arem
CTPYKTYpY crvcka PLIiSt, co3qaHHOro AMHAMHUYECKHU BEIIIIE )
////0unctka aguHaMmM4eCcKoro cnmcka (C ronosbi?)
pDETemp = pList->Head.pNext;

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

ListElem * pTemp = pDETemp;

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

+

free (pList);

Pabotsl OporpaMMmsbl JUId IMHAMHUYCCKHUX CIIMCKOB:
[lewaTe cHOmMcka SJIEMEHTOB:

SneMeHT = 2
SneMenT =1
SneMeHT = 3
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lleuaTs HOCJIe yHajleHUsI C T'OJIOBH M XBOCTA:
[leuaTer comMcka 3JIEMEHTOB:

SnemMenT = 1

lleuaTr CHOMCKAa [OCJEe OMHaAMUYECKOTI'O NOOaBJIEHMS :
SjneMeHT comucka: - 12

SneMeHT cmmucka: - 11

SneMeHT crmcka: - 10

3neMeHT crmcka: - 1

Ilocie ynanenus ¢ rojgoBbl U XBOCTa B HAIIEM CIIMCKE OCTAECTCSA TOJBKO OJUH JJIEMEHT.
ITpu noGaBneHUH B rojIOBY B LIMKJIE TPEX 3JIEMEHTOB, O0IIEe YUCIO IEMEHTOB YBEIMUUBAETCS
JI0 YETBIPEX.

9.18. IIpocTasi pyuHasi padoTa ¢ IByHANPaBJIeHHBIM CIIHCKOM
Ha pucynke mokaxem, 9TO JOHKHO MPOUCXOAHTH MPHU T0OABICHUU JIEMEHTA B TOJIOBY
JUTSL IBYHAIIPABICHHOTO crvcka. /s Ipyrux onepanuii pUCyHKH B 3TOM pasJielie IPUBOIUTh HE
OyneM. Ix MOXHO TOCTPOUTH 110 aHajoruu. B Texcre oneparuu 100aBiieHUs U yIaJIeHUS BbIJle-
JICHBI KPACHBIM IIBETOM.

HNobaBneHve B Ha4Yano cnucka (B rornosy)

My_DList.pHead
| Tonoea cnncka |

(1

A
Apnpec |/AuApec [WHdopm. |

(1)
| Appec | 0 [MHbopm. /| | Agpec | Apfec [UHpopm. |
() i
(I
| Appec | A,U,Rec [MHbopm. |
My _DlList.pTail

A 4
| Xsoctcnmcka |—— 0 | Agpec [UHdopm. |

Onmcanue IBYHANPABASHHOTO CIIMCKA M €TI0 3JIEMEHTOB:
// CTpyKTypa AaHHbIX ANS AEMOHCTpaLMK
struct Student {
char Name[20];
int Num;
float Oklad;

o
// CTpyKTypa anemMeHTa ABYHanpaBiEHHOrO CN1cka A1 AEMOHCTpaLMK
struct DElem {
DElem * pNext;
DElem * pPrev;
Student * pSTud;
o
// CTpyKTypa ABYHanpaB/eHHOro Crncka ANs AEMOHCTpaLIMK
struct DoubleList {
DElem * pHead; // l'onoBa cnvcka - yka3aTenb
DElem * pTail; // XBocT cnucka - ykasaTesnb
int Count; // Yucno snemMeHTOB
bor
Nuanimanusanus ¥ 3anoiagenue cnucka (DoubleList) crarmyeckumu diieMeHTaMU CIIUC-

ka (DElem):

// Cnncok
DoubleList My_DList;
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// IHnumanusaums gByHanpaB/ieHHOro Crucka
My_DList.Count = 0;
My_DList.pHead = NULL;
My_DlList.pTail = NULL;
// TlepBbIi an1eMeHT ABYHaNpPaB/eHHOro Crmcka
DElem D1 = { NULL , NULL , NULL};
D1.pSTud = (Student *) malloc ( sizeof(Student));
D1.pSTud->Num = 1;
D1.pSTud->Oklad = 10.0f;
strcpy( D1.pSTud->Name,"MeTtpos");
// BTOpOVi 3NeMeHT [IByHanpaB/ieHHOro crnmcka
DElem D2 = { NULL , NULL , NULL};
D2.pSTud = (Student *) malloc ( sizeof(Student));
D2.pSTud->Num = 2;
D2.pSTud->Oklad = 20.0f;
strcpy( D2.pSTud->Name,"Cugopos");
// TpeTuii aneMeHT [ABYHanpaB/IeHHOro Crnmcka
DElem D3 = { NULL , NULL , NULL};
D3.pSTud = (Student *) malloc ( sizeof(Student));
D3.pSTud->Num = 3;
D3.pSTud->Oklad = 30.0f;
strcpy( D3.pSTud->Name,"ViBaHoB");
// dobaBneHne B CNMCOK Tpex
My_DList.pHead = &D1;
My_DlList.pTail = &D3;
// Mpamas agpecaums
D1.pNext = &D2; // TekyLwimnin (NepBbIi) CCbINAETCs Ha CneayoLwmnin (BTOpon) ...
D2.pNext = &D3;
D3.pNext = NULL;
//ObpaTHas agpecaums
D1.pPrev = NULL;
D2.pPrev = &D1;
D3.pPrev = &D2; // MocneaHuit ccbinaeTcs Ha NpeanocieaHui ...
My_DlList.Count = 3;
PacrieyaTka crmcka B IIMKJIE B 00paTHOM IOPSJIKE JUIA IpUMeEpa:
// MeyaTb cnvcka B obpaTHOM nopsake Ans npumepa
printf ("MNeyaTb AByHanpaBneHHOro cnuncka B obpaTtHoM nopsiake: \n");
DElem * pWorkDE = My_DList.pTail ;
while ( pWorkDE !'= NULL)

printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pPrev; // HaBuraums B ob6paTHOM nopsiake
}o
Jo0aBaeHue B TOJ0BY B IBYHAIIPABICHHOM CIIHCKE:
// HoBbIli aneMeHT Ang nobaBneHust B rosioBy
DElem DHEAD = { NULL , NULL , NULL};
DHEAD.pSTud = (Student *) malloc ( sizeof(Student));
DHEAD.pSTud->Num = 5;
DHEAD.pSTud->0Oklad = 50.0f;
strcpy( DHEAD.pSTud->Name,"TOJIOBA™);
// LOobaeneHve B ronosy (CM. pUCYHOK)
DHEAD.pNext = My_DList.pHead;
DHEAD.pPrev = NULL;
My_DlList.pHead->pPrev = &DHEAD;
My_DList.pHead = &DHEAD;
My_DList.Count++;
Jlo0OaBiieHHE B XBOCT B IBYHAIIPABICHHOM CITHCKE:
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// HoBbI 3neMeHT Ana Ao6aBneHns 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_DlList.pTail = &DTAIL;
My_DlList.Count++;
PacneuaTka cliMcKa B IIUKJIE B MPSIMOM IMOPSIKE:
// PacneyaTtka
printf ("\nlNeyaTb AByHanpaBieHHOro cnucka nocne AobasneHns B ronosy un xBocT: \n");
pWorkDE = My_DList.pHead ;
while ( pWorkDE !'= NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pNext; // HaBuraums
)
VY aaneHue 13 ToJI0BRI B IBYHAIPABICHHOM CITMCKE:
// YaaneHue v3 ronossl
My_DList.pHead =My_DList.pHead->pNext;
My_DList.pHead->pPrev = NULL;
My_DList.Count--;
YaaneHue U3 XBOCTa B IBYHAIPABICHHOM CIIMCKE:
// YnaneHue us xBocta
My_DlList.pTail = My_DList.pTail->pPrev;
My_DList.pTail ->pNext = NULL;
My_DlList.Count--;
PacneuaTka crimcka B IIUKJIC B MPSIMOM IOPSIKE:
// Pacneyatka
printf ("\nMNeyaTb AByHanpaBfeHHOrO CNMCKa NoC/e yaaneHnus 13 ronosbl U xBocTta: \n");
pWorkDE = My_DList.pHead ;
while ( pWorkDE != NULL)
{
printf (" ®am -> %s Kypc -> %d Oknag -> %f \n", pWorkDE->pSTud->Name,
pWorkDE->pSTud->Num, pWorkDE->pSTud->Oklad );
pWorkDE = pWorkDE ->pNext;
}o
OuncTKa CIKMCKAa ABYHAIPABICHHOIO CTATHYCCKOTO CIMCKA
// OumncTka cnucka
My_DList.pHead= NULL;
My_DlList.pTail= NULL;
My_DlList.Count = 0;
Pe3yibTaThl paOOTHl (hparMeHTa IPOrpaMMBI C JIBYHAIPABJICHHBIM CIIMCKOM:
[levaTe ABYHaANPaBJIEHHOT'O CIMCKa B OOpPaTHOM MOPSALKeE :
$®am -> MBamoB Kypc -> 3 Oxmanm -> 30.000000
®am -> CupopoB Kypc -> 2 Oxmanm -> 20.000000
®am -> llerpoeB Kypc -> 1 Oxmanm -> 10.000000

llevaTe OBYHANpPaBJIEHHOT'O CIMCKa IOCjie JoOGaBJIeHMsI B I'OJIOBY M XBOCT:
dam -> T'OJIOBA Kypc -> 5 Oxmanm -> 50.000000
®am -> [lerpoeB Kypc -> 1 Oxmanm -> 10.000000
®am -> CupopoB Kypc -> 2 Oxmanm -> 20.000000
dam -> MBaHOB Kypc -> 3 Oxmanm -> 30.000000
dam -> XBOCT Kypc -> 10 Oxmanm -> 100.000000
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llevaTe ABYyHaANpPaBJIEHHOT'O CIMCKAa I[IOCJe yhajleHUs M3 I'OJIOBH M XBOCTA:
®am -> IlerpoB Kypc -> 1 Oxmanm -> 10.000000
dam -> CupgopoB Kypc -> 2 Oxnam -> 20.000000
dam -> MBaHOB Kypc -> 3 Oxnam -> 30.000000
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10. Tpe6oBaHusa Kk KIIP/O3 v BapuaHTbI

10.1. Heas KJIP/A3 (JIP Ne10)

KommiekcHas nmaGoparopnas padora/Jlomamuee 3ananue (KJIP/[3) Ne 10 BeimonHsieTcs
JUISL TIOJTyYEHHUS! HaBBIKOB COBMECTHOT'O MCIOJIb30BaHUS 3HAHWUN 1O OTAEIbHBIM IpUEMaM Ipo-
rPaMMHUPOBAHUS, U3YYa€MbIM B KypC€ OCHOBBI MPOTrPAMMUPOBAHMS, MOCIE BBIMOJIHEHUS KOM-
TUIeKCa OTACTBHBIX Ja00paTOPHBIX PA0OT AUCHUILIMHEI “OCHOBBI NPOrPAMMUPOBAHMA .

B nmpenpiaymumx paboTax CTYIEHTBI U3Y4alOT CIEAYIONIUE TEMbI: OIEpaTOPhl, CTPYKTYPHI,
yKa3aTel, CTPOKH, (hailiibl, MaCCUBBI, AITOPUTMBI M ciUcKU. CTyaeHTHI co3natoT (ain cBoux
CTPYKTYpPHBIX MepeMeHHBIX (HaOOp 3amucell) W KOMIUIEKC CIENHMaTbHBIX (YHKIMH-onepanui
JUist paboThl ¢ 3TUM (ailjioM U 3TUMU 3anucsaMu. llpenrycMmarpuBaroTcs BakKHbIE ONEPALUU C
daitnom: 3anuck daiina, ero pacneyaTky, €ro COPTUPOBKHU, JAOCTYIA K 3amucsaM B Qailne, ume-
HEHUE 3alHCce, MOMCK 3aIUCel U Mepe3anuch ero B MacCuB 3anuceil U oopatHo. PakTUyecKH,
Ha YpoBHE (haiijIoB, CTYIEHTHI OCBAHBAIOT PabOTy ¢ MPooOpPa3oM OJHOTAOIHYHOM 0a30i TaHHBIX
(B1), uTo B manpHEHIIEM MOMOXKET Oojiee TITyOOKO MOHATHh (PYHKIIMOHUPOBAHUE CIOMXKHBIX CH-
cTeM ymnpasiieHus: 6azamu u 6ankamu gaHHbIX (CYB/I).

10.2. TpeooBanus k 3aganuio Ha JIP Nel(

Hannoe onucanue JIP u 3amanue Ha JIP MoxeT ObITh BBIMOJHEHO HAa TPEX YPOBHSIX
CJIO)KHOCTH, B 3aBHCHMOCTH OT BBIOOpA CTYACHTA!

- 0a30BbIl YPOBeHb (YPOBEeHb A),

- IPOABHHYThI! YPOBeHb (YPOBeHb B),

- YPOBEHb ISl CHJIIBLHBIX CTYJAeHTOB (YypoBeHb C).

[TyHKTHI 3a/1aHUS BBIJIEJIEHBI IBETOM, COOTBETCTBYIOIIMM BEIOPaHHOMY ypOBHIO. B nans-
Heem, KOHKpeTu3upyro TpedoBanus Ha JIP, Mbl Oy/ieM HCIIONb30BaTh 3TH LIBETA JUISI IPUBSI3KU
K OIHOMY U3 ypoBHeH 3amanus. [Iporie - 1BeT myHKTa 3aaHus OTPENENSIET €ro YPOBEHb CI0XK-
HocTH. CTyIEHT MOXKET M YaCTUYHO MCIIOIb30BaTh MyHKTHI 3aJaHHsI U3 Pa3HbIX YPOBHEH, OHAKO
0a30Bblii yPOBEeHb SIBIIICTCS 0053aTEIbHBIM.

IIpumeuanue 1. [lannyio nabopatopHyto padoty (Ne 10) mbl OyaeM Takxke UMEHOBATh
KOMILIeKCHOU JabopaTtopHoil padoroii (KJIP) mubo nomamuum 3ananuem (/13), Tak kKak B OT-
JIeNTbHBIX YYeOHBIX TJIaHAX Ha CEMECTP WHOT/IA MOSIBIISICTCS TaKas MO3uIHs. B o0mem Bo3MOXKeH
U KoMOMHMpoBaHHBIN Bapuant KJIP/(3.

10.3. OcoGenHocTH onucaHus pasaejienus 3aaanuii mo ypopusm JIP Nel(

Onwucanue maros BeimonHeHus KJIP u TpeGoBanuil k Hell HaMepeHHO Mpejaaraercs B
IBYX BapuaHTax: BapuaHT (Nel), B KOTOpOM IpuMephl pacmojiararoTcsi OTAEIBHO OT TEKCTa U
BapuaHT (Ne2), B KOTOpOM IpHUMEpPHI M PEIIEHUS] BCTABJICHBI B TEKCT METOJUYECKUX YKa3aHH.
Ha caiite nns paboTsl cTyeHTaM JOCTYIHbBI 00a BapuaHTa. Eciu cTyqeHT cTpeMHTCs U CIOCo-
O€H MOoJIyYUTh MaKCUMaJbHbBII YPOBEHb 3HAHHUH (Jlake Oojiee yeM Mo IUIaHy) OH JOJDKEH MOIpo-
00BaTh MCIIOJIb30BATH MEPBBIM BapUaHT METOAUYECKUX YKa3aHUW U oOpamarbcs K MOJCKa3KaM
BO BTOPOM BapHaHTE TOJBKO B KpaiiHeM ciydyae. Ecnu cTyeHTy moka TpyJHO CaMOCTOSITENIBHO
BBINOJIHUTh KaKOH-TO KOHKPETHBIN LIar 3aJaHus, TO OH MOXKET UCIOJIb30BATh MOACKA3KY (M3BU-
HUTE, IINAaprajky) 1 Ha OCHOBE €€ ClIeaTh COOCTBEHHOE 3a[aHue.
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10.4. ®yHKIUHU U CTPYKTYPHI B 1OMAaIlHEM 3aJaHUHU

Kak Obuto oTMe4YeHO BbIIIE, CTYJACHTHI B pamkax JIP pa3pabareiBaioT IpOrpamMMHBIHN
KOMIUIEKC, OCHOBAaHHBIM Ha (ailioBoil cucTeme, WLTIOCTPUPYIOLINI OCHOBHBIE ONEpanuu pado-
Tl ¢ 6a3amu ganHbIX (BJ]). [IporpaMMHBII KOMIUIEKC COCTOMT HM3: HA0Opa CHEIUAIbHBIX (YHK-
i (paktuueckn OMOIMOTEKH), U (HPArMEHTOB IPOTPaMM, JJIs JTEMOHCTpAIuu pabOThl ITHX
¢ynkuunii. Hanpumep, 10mKHBI OBITH pa3padoTaHbl (YHKIMM 3a0dHEHUs (aiiina 3anmucsaMu, ero
pacrieyaTKy, U3MEHEHHs 3anuceil u npyrue. Kpome 3Toro, B riiaBHOM MOJyjie MOTYT OBITH pea-
JU30BaHbI HEKOTOPEIE IeicTBUs ¢ (aitmom 6e3 oopmiienus GpyHKIMN (B KOKIOM ITyHKTE 3a/1a-
HUM yKa3bIBaeTCs, KOIJa HYXKHO co3laBaTh (pyHkuuio). Pabora c ¢aiinamu ocHOBbIBaeTcsa Ha
CHEUMATbHON CTPYKTYpPE JIAaHHBIX, KOTOPYIO CTYACHT CaMOCTOATENBHO pa3pabaThiBacT B Mpe-
JIO’)KEHHOM mpeAMeTHOI oOiactu (cM. BapuaHThI 3agaHusi). CTpyKTypa JaHHBIX JOJKHA UMETh
OCMBICJICHHBIE TIOJISI ¥ TIPEJCTABIATh ANHOE 1enoe. Hanpumep, a7 omucaHus CTYACHTa MOXK-
HO BBIJICIIUTH MOJS: PaMUITUsS CTyIeHTa, KYpC CTYACHTa, pa3Mep CTUIECHAUU U T.1. YacTh Ha3Ba-
HUH T0JIeH MpeIoKEeHBI B BapuaHTe (CM. HUXKE), XOTSI TI0 COTIIACOBAHUIO C MPETOaBaTEeIeM UX
MO’KHO 3aMEHHUTh. HeM3MEeHHBIM JTOJDKHO OCTAaBAaThCS TOJBKO COJIEPIKAaTEIbHOE Ha3BaHUE CTPYK-
TYpHI JaHHBIX (CTYACHT, KHUTA | T.JI.).

10.5. BapuaHTsl Ajs BeinoJiHeHus JIP
BapuanTs! 1151 BBIOIHEHHS pabOTHI CTyIEHTAMU MPEACTaBICHBI B TaOIUIIE, B IOTIOTHE-
HUE K TPEM YKa3aHHBIM TOJIIM B CTPYKTYpPE CTYIEHT JOJDKEH T00aBUTH elle Jo0bie IBa J10-
IOJIHUTEJbHBIX I0JIA, KOTOPbIE OH MPUIYMAaeT caM. JTHU MOJS JIOJKHBI UMETh CMBICI UMETh
CMBICJI U1 cOOCTBEHHOTO TpoekTa. Hampumep, st CTpYKTYphI TUIA CTYIEHT MOKHO JI00aBUTH

noJist: Kypc 00y4eHHUs, TOJ] MOCTYIJICHHS, IPOLIEHT MOCEIICHUsI 3aHATHI U T.JI.
B tabnuiie pacnoniokeHHONW HUKE TIPUBEJCHBI OCHOBHBIC Ha3BaHMS CTPYKTYPHBIX Tepe-
MEHHBIX M 00s513aTENbHBIX MOJIeH IO BapUaHTaM.

IHoss CTPYKTYPHI M MX THI Ipume-
Crpykty- Hoe- Hoe- Mosne- | uanme (MHTe-
pa (MM CTPYK-
Bap. TVDLL Ibvmary | AV THI UMS-THI UMSI-THIT rpaJibH. xa-
YPLIIpHAY paKkTepucTH-
caMmomy)
KAa)
1. Kadenpa HasBanne Yucno Yucno Cpennee
(Name) —charf] CTY/ICHTOB nperoiaBaTe- Yucno cryneH-
(CountS) - int | meit (CountP) - | ToB Ha Kadeape
int
2. Knura HazBanue ABTOp Yucino Cpennee
(Name) —charf] (Avtor) — | cTpaHHuIl Yucno crpanuil
charf] (nCountS) - int
3. Daiin Nmst  daii- Jata co- Pazmep Cpen-
na (NameFile) — | 3manus ¢aiina HU Pazmep
charf] (DateFile)— (SizeFile) - int | daiina
charf]
4. ABTOMO- Mapxka aB- Cron- Mon- Cpennss
97013 TOMOOWIIS mocth (Cost) - | Hocts (Kraft) - | MomHOCTh
(Marka)—charf[] double float
5. Kowmrbto- Bnane- Pazmep O6beM Cpen-
Tep aern(Fam) —char[] | OIT (SizeMem) | HDD Huit O6beM
-int (SizeHDD) -
int
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IloJist CTPYKTYPBI U MX THII IIpume-
Crpykery- Ioune- Ioune- Ioune- yaHue (MHTe-
pa (MMl CTPYK-
Bap. TYPEI IPHIYMATH HMS-THIT UMS-THI UMS-THI rpajibH. xa-
camomy) pPaKTepuCcTH-
KAa)
6. I'pynmna WNunexc Yucno Cpennsis Cpennee
rpymmbl (Name) — | cryneHToB OIICHKa B TpYII- YHCIIO
char(] (CountS)-int |me B % - |crygeHToB B
(AvExam) - | rpymre
float
7. Yenosek damunus ITon Bo3zpacr Cpen-
(Fam) —char(] (Pol) - char (Age) - int Huit Bo3pacr
8. Cremmax Ha3Banue Mare- Yucio Cpennee
(Namt) —charf(] puan (Mat) - | momok (nPol) - | yucio monok
char int
9. Hom Ynuma Yucro Howmep Cpennee
(Fam) —charf] STaXKEH goma  (Numb)- | gmcio sraxeit
(nStage) - int char(]
BapuanT npezacrasnenHslii B mpumepe BoinonHenus JIP Ne 10
Crynenr Nwms Howmep Cru- 3aganue
(Student) | (Name) - | (Num) - int [TCH M S MOETO IpUMepa
char[20] (Oklad)-double

Ilpumeuanue 2: Homep BapuaHTa CTy/I€HTa YTOUHSETCS 10 XKypHaiy rpynmsl. [Ipu xe-
JJAHUMU CTYAEHT MOXET IPEIJIOKUTh CBOM BAPUAHT TEMblI CTPYKTYPHOM IEPEMEHHOW, HO IIPHU
9TOM OH JOJIKEH COIJIacoBaTh €T0 C MPENOJaBaTEIEM.

10.6. ITopsiiok BeinoiHeHUs1 padoThl (YpoBensb A u B)

1. Co3npaTh KOHCOJBHBIN MPOEKT (TJaBHAs MPOrpaMMa, BCIIOMOTATENIbHBIN MOJYJb IS
(yHKLHUIT 1 3ar0JI0BOYHBIH (ailil AJIsl CTPYKTYP/KOHCTAHT)

2. Onucarthb CBOIO CTPYKTYpPY, IPHAYMaB e¢ Ha3BaHWe. THUIIBI U HAa3BaHUS IMOJIEH B3STH
U3 TaONuIbl BapuaHTOB (cM. HUXke). Bce nanHble cTpyKTypbl craTudeckue. JlomnonHuTh onuca-
HHE CTPYKTYPbI ABYMsI MOJSIMHU, IPUAYMAaB MX MO cMbIcTy. OMUcaHue CTPYKTYpPbI BHITOJHHUTH B
3aroJIoBOYHOM (aiisie mpoekrta (<umst mpoekta>.h).

3. OnucaTh ¥ 3aN0JHATH OJHY CBOIO MPOCTYIO CTPYKTYPHYIO TIEPEMEHHYIO C TIOMOIIBIO
WHUIIAINA3AIUN TIPU €€ OTIMCAHUU.

4. Onucatp U 3aM0JHUTD €IIe OJIHY CBOIO CTPYKTYpPHYIO MEPEMEHHYIO BPYUHYIO (C MO-
MOIIBIO ONEPATOPOB TMPUCBAUBAHUS — YHCIIOBBIE JaHHbIE U (PYHKIIMU KOMMPOBAHUS — CTPOYHBIE
naHHbIe). PacnieuaraTh 3HaYEHUS €€ MOJIeH IBYX CTPYKTYPHBIX epeMeHHbIX (DyHkims - printf).

5. Pa3pabotarh (pyHKIMIO pacrieyaTKH OJHOUN JAaHHOW CTPYKTYpPHOU MEpEeMEHHOM, Tepe-
JlaBasi B KAUECTBE NapameTpa €€ aJIpec, U NPOBEPUTH €€ HA OMMCAHHBIX paHEe CTPYKTYPHBIX Ie-
PEMEHHBIX.
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6. Co3gaTh AMHAMHUYECKYIO CTPYKTYpHYIO (pyHKius — malloc, Oubmmoreka -
<malloc.h>) 3amomHuTh ee TMHAMHUYECKH M paclieyataTh 3HAYCHHUE Yepe3 yKa3aTelb U C IIOMO-
MIBIO CHICIMATBHON (PYHKIUY MeYaTh. Y JAINTh CO3JJaHHYIO THHAMHYECKYIO TEPEMEHHYIO.

7. Onmucatb ¥ NPOUHULMAIU3UPOBATh MACCUB CTPYKTYPHBIX IEPEMEHHBIX HE MEHEE 4-X.
Pacnieuarars 3TOT MacCUB € IOMOLIBIO (PYHKLIUH I1.5.

8. Pazpaborarh GQYHKIIMIO paclieyaTKd MAacCCHBA C 3alHMCSIMHU CTPYKTYPHBIX MEpPEeMEH-
HBIX.

dopmanbHbIe TapaMeTPhl 3TOH (HYHKIMM: yKa3aTeldb Ha MACCUB CTPYKTYPHBIX IEPEMEH-
HBIX U ero pasmep. Vcnosiabp3oBaTek CBOIO (DYHKIMIO [€YaTH OJHOW CTPYKTYpHON IE€PEMEHHOM.
[IpoBeputs paboTy 3T0# PyHKIHIH.

9. Co3marh LMKII /715 3aII0JIHEHHUS] HOBOI'O TUHAMHYECKOIO0 MAaCCHBA 3aIlucell MOJIIMU CO
cilyyaliHbIMU 3HaYEHUSMH ITapaMeTpoB (pa3Mep maccuBa 5-6 anemenToB). I[Ipenycmorpers ciy-
YyaifHOE 3aIlOJIHCHUE OJJHOTO YMCIIOBOTO 3HAYCHUSs (MCIONBb30BaTh (QyHKIUIO - rand) u oxHOro
CHMBOJILHOTO 3HaYE€HHUsI C HOMEPOM (KCToNb30BaTh GyHKIMK: Fand u atoi Bmecre ¢ QyHKIUAME
KOIIMPOBaHUs/CIUSHUS TEKCTOB - Strcat, strcpy). Pacnieuatars co3jaHHbIi MacCHB B OTJIEIILHOM
LUKJIE.

10. IlpuaymaTh Ha3BaHKE JBOMYHOMY (ailily [Uisl BBIOJIHEHUS 3a/1aHus (B HALIEM IPH-
mepe -"BDStud.bin", nanpumep "BDBook.bin" — mist kuur ).

11. Co3narpb muka ajs 3anonHeHus daiaa 3anmucsMu (3amuch B (pailil) ¢ pa3HbIMH 3Ha-
YEHUSIMH YUCIIOBBIX MApaMETPOB U3MEHSEMBIX B IIUKIIE (HOMED B KypHaJle TPYIIIbI) UIH OCHO-
BaHHBIX HA HAYAJHbHON MHUITMAIN3AIUN CBOETO MaCcCUBA CTPYKTYD.

11. Co3naTh LMK YTEHUS U pacredyaTku cOpMUPOBAHHOTO ABOUYHOTO (aiina. [laHHbIE
u3 (aitia BBECTH B CTATUYECKHI MacCHB CTPYKTYp, 33J1aB €r0 MaKCUMAaJIbHBIA pa3Mep paBHbIM
100.

11. Co3paTh UMK JUIs 3aNI0JIHEHMS (pailia 3amuceit MmojasiMu Co CIyYalHbIMU 3HAYCHUSI-
MU mapameTpoB. [IpegycMoTpeTs ciydailHOE 3aloJHEHHWE OJHOTO YHCIOBOTO 3HAueHUs (Mc-
M0JIb30BaTh (YHKIHIO - rand) ¥ OAHOTO CUMBOJILHOTO 3Hau€HUs (MCI0JIb30BaTh QyHKIMH: rand
u atoi BMecTe ¢ ¢ GYHKIIUSIMU KOMTMPOBAHUS/CITUSHUS TEKCTOB - strcat, strepy). PacneuartaTs co-
3IaHHBIN (DAl B IIUKIIC 3aMIOTHEHUS.

12. Pa3zpadoTaTh (PYHKUMIO 3aMIOTHEHHUS AUHAMUYECKOTO MAaCCHBa CTPYKTYPHBIX Tepe-
MEHHBIX Ha OCHOBE JABOUYHOTO (hailia c 3almucsiMU CTPYKTYPHBIX MepeMeHHBIX. [IpoBepuTh ee
paboty. MaccuB pacrnedarars CrieliHaIbHON (DYHKITHEH (CM. BBIIIIE).

13. Pa3zpa6oraTh (PyHKINIO 3aNI0JHEHUS TBOMYHOTO (haiijga Ha OCHOBE MacCUBa CTPYK-
TYpPHBIX MEPEMEHHBIX (OMHUCAHHBIX M MPOMHUIMAIN3UPOBAHHBIX BbIlIE). B QyHKIMIO NOMKHBI
nepeIaBaThCs: UMsl 3armoHseMoro (aiiina, aapec HCXOJHOTO MacChBa, pa3Mep MaccuBa. M3me-
HUTb HEKOTOpbIE 3HAUEHUS 3alMcedl B MaCCUBE CTPYKTYp Iepesa Ucroib3oBaHueM. s atoro B
CaMOM MAacCHUBE, 3all0JIHEHHOM BBIIIE, CHIENaTh U3MEHEHUs (HarmpuMep, UMsl 2-ii 3alTUCH: UMS |
HOMEp), HCIONb3ys (UKCHPOBAHHOE 3HAUYEHHE HHJCKCA JJIEMEHTa CTPYKTYPHOTO MacCHBa.
[TpoBeputh paboty 3T0M GyHKIMU. 3amoaHeHne (aiina npoBepuTh B daitn meremkepe (far wmm
total commander), ¢ nomorpko oneparyu NpocMoTpa Qaiiia B mecTHaIaTepuIHOM hopmare.
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14. Pa3paboraTh oTaenbHYI0 QYHKIHMIO pacriedaTku ¢aiia ¢ 3amucsiMU CBOUX CTPYK-
TYpPHBIX TIepeMeHHbIX. [IpoBepHuTh padoTy 3TOM (QYHKIUH.

15. Pa3paboraTh GyHKIMIO OmpeeeHus urcia 3anuced B daiine. [IpoBeputhb ee padory
Ha cBoeM (paiine.

16. Pa3paborats QyHkumo ounctku aiina samuceit. [IpoBeputh ee paboTy COBMECTHO ¢
byHKkumei pacneyatky Qaiina 3anmuceil — HU4ero He TOJDKHO HaleyaTaThCsi, KpOMe COOOmeHus
3amnuceii B (aitne Her!” — u3 pynkuuu nevatu. Kpome sToro npoBeputs pazmep ¢aiina B aiia —
MeHeIKepe. DTOT pa3Mep JODKEH ObITh PaBEeH HYIIIO.

17. IlpoBeputhb ucnonb3oBanue GpyHkuui ynaneHus daina U CHATUS aTpuOyTa 3alUThI
(baiina, B35B ee U3 mpoeKTa NpruMepa. 3aroIHUM CHOBA U paclevyaTaeM.

18. Pazpadorarh QyHKIIMIO SWap ABYX CTPYKTYpPHBIX MEPEMEHHBIX (TI0 aJpecy dJIeMeH-
Ta) CTPYKTYPHBIX NepeMeHHbIX. [IpoIeMOHCTPUPOBATh U MPOBEPUTH PAOOTY 3TOW (YHKIMH Ha
OTJENIbHBIX MIEPEMEHHBIX U 2JIEMEHTaX MAaCCHBA.

19. Ha ocHoBe 310il ¢yHkmmu (Swap) BBITOJHUTH COPTUPOBKY MAcCHBa CTPYKTYPHBIX
HepEeMEHHBIX M0 OJHOMY YHCIOBOMY 3HAUYEHUIO, UCIOJIbB3YsI METOJ| Iy3bIPHbKOBOH COPTHPOBKH.
OnTUMHU3aIUIo aJrOpUTMa COPTUPOBKH HE MPOBOANTH. PacnedaTars MaccuB 110 M MOCTIE COPTH-
POBKH.

20. PazpaboTtaTh PyHKIHMIO COPTUPOBKHA MACCHBA CTPYKTYPHBIX NMEPEMEHHBIX MO YHUCIIO-
BOoMY 3HaueHMIo. [IpoBeputs ee paboty. PacnieuaTats MaccuB 70 ¥ 1OCIIE COPTUPOBKH.

21. Pazpaborare (YHKIMIO COPTUPOBKU (haiijia CTPYKTYPHBIX MEPEMEHHBIX (3arucei).
Anroput™ QyHKIMM BKItoyaeT Tpu mara: (1) yteHue ABOMYHOrO (Qaiiyia B MacCUB — YK€ €CTb
roroBas GyHKIWMS; (2) My3bIpbKOBasi COPTUPOBKA MAaCCHBA CTPYKTYPHBIX MEPEMEHHBIX— YXKE €CTh
rotopas GyHKuus ¥ (3) nepe3anuch MaccuBa B JBOWYHBIN (hailn — yke ecTb rotoBas QyHKIIMS.
[TpoBepuTh COPTUPOBKY (PASIOB CO CTPYKTYPHBIMH IT€PEMEHHBIMHU.

22. MpouMTaTh 2-10 3aMUCHh U3 CPOPMHUPOBAHHOTO (aiiyia CTPYKTYPHBIX MEPEMEHHBIX U
ee pacreyaraTh ¢ OMOILbIO COOCTBEHHOM (DyHKIMH.

22. Co3naTh (QYyHKIMIO JUIS YTEHUS 3alUCH U3 C(HOPMUPOBAHHOTO (aiiya CTPyKTYpPHBIX
TIEPEMEHHBIX TI0 HOMEPY H €€ pacredyaraTth ¢ MOMOIIBI0 COOCTBEHHOM (DyHKITHH.

22. Pa3paborath U (pparMeHT MpOrpaMMbl JJisi_MHTerpajJbHbIX BbhlunciaeHuit B B/ (cMm.
BapuaHThl B Tabnuie). IHTerpanbHble BRIYUCISHUS Ui Balero ¢aityia CTpyKTypHBIX IepeMeH-
HBIX 3aKJIFOYAIOTCS B IMOCJIEIOBATEILHOM UTEHUHU BCEX 3amuceit (aitna. M3 kaxmoi u3 moiaydeH-
HBIX 3aIMCEN Ul OTAEIBHOTO NapaMeTpa BBIIOJIHAETCS CYMMUPOBAHUE, MOACUET, CPABHEHUE U
T.4. laru BeImonHeHUs 3TOW 3aaud MOTYT OBITH TAKMMU: YTE€HUE (ailla B MacCUB, BbIUUCIIE-
HUS 110 MacCUBY B LIMKJIE (HalpUMep, YHcia MATepokK), 00paboTka pe3yabTara (Harpumep, mouy-
YeHHe CPeHEro 4ucia NATEpoK y CTyJeHTa) U pacredarka pe3yibrara. MOXKHO B LIMKJIE T10 I1a-
ram 4uTaTh I1OCJIEI0BATEIBHO BCE 3aIMCH U BBIUNCIIATh MHTETPAIBHBIE XapaKTEPUCTHKH.

22. OpopMuTh B BUJEe (PYHKIUH (parMeHT NPOTrpaMMBI JUTs BBIYMCICHNUS UHTErpabHON
XapaKTEPUCTHKH IO BallleMy BapUAHTY (CM. MIPEIbIIYyIICE 3aJaHHe).
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11. PaboTa B peXxume KOMaHOHOW CTPOKMU

PexxuM KOMaHJHOW CTPOKHU HCIONB3YETCS] CUCTEMHBIMU TMPOTPAMMHUCTAMH M TOJIb30Ba-
TEJISIMHU TS BBIITOJHEHHS KOMaH/I orepannonnoi cucremsl (OC) u koMaHaHbIX (aiiaoB (*.bat).
Kpowme Toro, B pexxnme KOMaHJIHON CTPOKH MOXET OBITh 3aIlyIlleHa Jro0as mporpaMMa Jisi orne-
parmonHbix cucteM JJOC (nmm B pesxkxume smynsatopa JIOC) u WINDOWS.

11.1. PeXXum KOMaHAHOM CTPOKU MU ero HasHayeHue

Pexum koMmangHoi ctpoku noctyneH B OC U1 BBIIOJIHEHUS Pa3IMYHOIO PoJa CUCTEM-
HBIX UM I10JIb30BaTENbCKUX paboT. Takoil pekuM Ha3bIBalOT €LIE MAaKETHBIM PEXXUMOM padOThI
nporpaMM. OH HCIIONIB3YETCS AJIS CIEAYIOIIUX CIIy4aeB:
— Bemonnenus cucreMHbIx padot, Hanpumep uHcramusiuuu OC.
— Ilpu BeIMONHEHWH peMOHTHBIX padoTtax B OC, Korza mo KakuM-Iubo mpuduHaM padboTa
OC WINDOWS HeBo3MoOKHa (Harpumep, IpH 3apaKeHUH BUPYCaMU).
— 3amycka nporpamm u komanz OC, pe3yabTaTbl KOTOPBIX JOJDKHBI IOCTYNAaTh HA JUCIUIEH
HEIOCPEACTBEHHO.
— 3amycka koMaHaHBIX (aiinos (*.bat).
— 3amycka CHCTEMHBIX HpPOrpaMM paboTaoIUX B 3TOM pEXHME, HaIpUMep YTUIHUTHI
MEM.EXE njis mpocMoTpa COCTOSIHHS OTIEPAaTUBHOM MaMATH U PaOO0TAIOIIHMX ITporpaMmmax.
— BeimonHeHus MHOTHX Apyrux pador.
[Tpu 3amycke pekrMa KOMaHJHOM CTPOKHM Ha SKpaHE MOSIBJIIETCS ClielnaibHas MOJICKa3-
ka (“>""), mocne KOTOpoi MOKHO BBOJIUTH TEKCT KOMAH/I;
>DATE./
®dopmar mojcKa3ku MOKHO M3MEHUTH crienuanbHoi komanaoir PROMPT. Ilocne BBoga
KOMaH/1bl, OHa OyJeT BBINOJIHEHA, & CTPOKU OyIyT CIBUTAOTCS BBEPX (II€peueHb KOMaH MOXKHO
HalTH B JINTEPATYPE, B JIIEKTPOHHOM clipaBouHuke — JIP Ne 1, ninm momyduTs aBTOMaTHYECKH B
BuJe cupasku). Hanpumep, nocne BBoga komanasl DATE (nonyuyenust u usMeHeHus cucteMHOU
JIaThl) Mbl IOJTYYHM:
>DATE
Texymas gara: C6. 21.02.2009
Beegure HOByo mnaTy (O84-MM-I'T) :
>22-02-2009
CumBosnoMm “J” 3meck s 0003Haumn kinaBumy “Enter”(u nanee 6yay ero MCroiab30BaTh
JUTSL 3TOM 1eNN), KOTOPYI0 HEOOXOAMMO HaxaTthb /71 BBoAa KomaH ibl. Eciin Bel BBenieTe B pexu-
M€ KOMaHJIHOH CTPOKH IOJIHOE Ha3BaHWE Mporpammsl, padotaromeit nogx WINDOWS, to ona
TOK€ OYJIeT BBIMIOJHATHCS, HO B OT/IEJIbHOM OKHE.
[Tpu BBIMONMHEHUU KOMAaHIHBIX (aiinoB, koman OC ux pe3ynbTaTsl OyAYyT pa3MeniaTbes
B OKHE KOMaHJIHOW cTpoku. HyHO MMeTh B BHIY, UTO NpHU CABHUI€ CTPOK HX YHCIO B OKHE
OTPaHUYEHO, MTOITOMY B BepXHEH 4acTH 3KpaHa OHM OyayT mpomnajaath. UHCIO CTPOK, KOTOpOe
MO’KHO MPOCMOTPETh B OKOHHOM PEKHMME KOMAaHJIHOM CTPOKH (CM. HMXKE) MOXKET MpPEeBBIIAThH
CTaHJapTHBIN pa3Mep AKpaHa (25 CTpOK) U MOXKET HACTPaUBaATHCS.

11.2. Pa3HOBMAOHOCTU KOMaHAHbLIX UHTEPNpeTaTopoB

B coBpemennbix onepannonnbix cucremax (WIN 32) coxpanuiack BO3MOXHOCTB 3aITyc-
Ka HECKOJbKMX MOAM(HUKAIUN KOMaHIHBIX MHTEPIPETaTOPOB (UM IpolieccopoB). Panee, npu
3ammycke onepainoHHoi cuctemsl JJOC KoMaHAHBIN UHTEPIIPETATOP 3aIlyCKAJICS aBTOMATUYECKU
npu crapte OC u nanpHEimas padoTa mpoxoauiaa TOJBKO B 3TOM pexume. Paznmnuaror ciemyro-
1I1€ Pa3HOBUAHOCTH KOMaHIHBIX MHTEPIIPETATOPOB:
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— COMMAND.COM — 16-Tu pa3psiisbIid
— CMD.EXE — oOHOBJICHHBIF KOMaHIHBIN MPOIECCOP C PACHIMPEHHBIMUA BO3MOXHOCTSIMH,
amyspyromui padboty B MS DOS.
Paznuuaror Taxoke pexuMbl padOThl KOMaHIHBIX HHTEPIIPETaTOPOB B OKOHHOM PEXKUME H
B TIOJHODKPaHHOM pexume. [Ipy MNepeKitoYeHHH B TIOJHOJKPAHHBIM PEXUM  (KIABUIIN
Ctrl+Enter) komaHIHBII MHTEPIPETATOP BBIMOJIHIET CBOM (YHKLIMHU B OOjiee MOJIHOM OOBEMe.
Bo3BpaT B OKOHHBII PEXKKUM BBITIOTHSIETCS TAK)Ke ¢ TIOMOIIIbI0 Kiaasuir - Ctrl+Enter.

11.3. 3anyck u 3aBepLlueHMe pabdoTbl pexxumMma KOMaHAHOW CTPOKMU

PexuM KOMaHAHOM CTPOKH MOXeET OBITh 3aITyIlleH SIBHO U HEsIBHO. HesBHBIN 3amycK BbI-
HOJIHAETCS aBTOMAaTUYECKH IIPU 3allyCcKe MpPOorpaMM M yTWIMT, pabotaronmx B pexume J1OC.
SIBHBII 3ayCK KOMaHAHOI'O HHTEPIIPETATOPA MOXKET OBITH BBINOJIHEH TaK:

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

N

ITYCK(Start) => IIporpammst...(Programm...) => Crangaptabie => KoMaHHas CTpOKa

Mo3kHO cO3/1aTh SPJIBIK JUI 3allyCKa KOMaHJHOTO MPOLIECCOpPa, IPU 3TOM CTaHOBATCS J10-
CTYIHBIMH HACTPOMKU ISl €r0 BBINOJIHEHUS (IIOCMOTPUTE CAaMOCTOSTENIBHO). 3aBeplieHue pado-
Thl pEXKMMa KOMaHIHOW CTPOKHU BBINOJHsSETCS: auO0 komanaod EXIT, BeimonHsemoil B 3TOM
pexxume, MO0, €CIM BKJIIOYEH OKOHHBIM PEXHUM, OOBIYHBIM 3aKpBITUEM OKHA IMpPH HaKaTHU
KHOIIKU B ITPaBOM BepXHeM yri1y okHa (“Xx”). [lepBblit cioco0 siBisieTcst 60J1ee KOPPEKTHBIM.

[Tpu BBIMOJHEHUHM KOMaHAHOTO (hailia BO3MOXKEH BIJIOKEHHBIH BBI30B KOMAaHIHOIO HH-
TeprpeTaTopa, HalpuMep, €CJIU BbI3bIBAETCS BJIOKEHHBIM KOMaHIHbIN ¢ail. B sTom ciyuae na-
paMeTphl €ro 3amycka HYXHO 3ajaaTh crenuanbHoi komangamu (SHELL B daitne CONFIG u
COMMAND u COMCPEC - cm. nuteparypy o MS DOS u nekimu o kypey OC).

Ilpumeuanue: 3neck U B JanpHeiimeM s opueHTHpYIoch Ha padoty B OC Windows XP,
JUISL IPYTUX ONEPAMOHHBIX CHCTEM BO3MOXHBI HEKOTOPbIE OTJIMYUS, B YACTHOCTH B Ha3BaHUSX
CHUCTEMHBIX ITYHKTOB MEHIO.

11.4. 3anyck KOMmaHA v NporpamMm B peXXume KOMaHAHOWN CTPOKU

3amyck KOMaH] ¥ IpOrpaMM B peXMMe KOMaH/IHOW CTPOKU BBIMIOJIHSIETCS pyYHBIM Ha0o-
pOM HMeHH (aiina MporpaMMbl MJIM KOMaH/IbI MOCJIE MOACKa3KH.

>charmap-/

Berimie npusenen npumep 3amycka nporpammbel WINDOWS, kortopast 3amycTurcst B OT-
JIEIIBHOM OKHE.

>c:\dn\dn. com./

[Ipu 3amycke mporpamm HykHO ynoctoBepuThes, 4to OC usBecten nyth (PATH) nns
3amycka mporpammsbl. Eciin mporpamma Hy 3amyckaeTcs, TO HEOOXOIUMO yKa3aTh SIBHBIH MYyTh
(kaKk B MpUMepe BBILIE) UITU ClIeTaTh TUPEKTOPHIO (KaTajor) /s 3amycka MporpaMmbl TEKYILEH:

>ec:

>cd c:\dn\

>dn. com./

[Tpu 3amycke mporpaMm HYHO OBITh BHUMATEJIbHBIM U HaOMpaTh UMS MPOrPaMMbl HITH
KOMaH/Ibl TOYHO. Yarie Bcero, 4ToObl n30€KaTh OMMOO0K, HEOOX0AMMO HAOMPATh M PaCIIUPEHHE
i ¢aitna. Ecnu koMaHza Wi uMsi IporpaMMbl BBEICHBI HEBEPHO, TO BbI momyuute cooduie-
HUE OINEpallMOHHON CUCTEMBbI BUA:

>c:\dn\dn.exe/
"DN.exe" He ABNAETCS BHYTPEHHEN WUV BHEWHEN
KOMaHZOM, WMCIOJIHIEMO¥ NPOrpaMMOM WV IaKeTHEM (aumoM.

B sTOoM cinydae HYKHO IPOBEPUTH: IIyTh, TEKYLIUN KaTajaor, UMs IPOTpaMMBbl UIIU KO-
MaH/Ibl ¥ BBIIIOJHUTH BBOJ, 3aHOBO.
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11.5. Mony4yeHue cnpaBOK O KOMaHAax B peXwume KOMaHAHOW
CTPOKMU

WNudopmanuio o KoMaHAaX peKUMa KOMaHIHON CTPOKM MOKHO TOJYYHUTH B JIUTEPATYype
WM B DJICKTPOHHBIX cripaBoyHUKax (cM. JIP Ne 1). Kpome Toro, ornepaTiBHO MOKHO CHPaBKYy O
KOHKPETHOM KOMaH/Jie ¢ nomoipto nupexktussl HELP, Hanmpumep:
> help EXIT./

BaBepmwaer nporpamMy CMD.EXE (uHTepnpeTaTop KOMaHZL) WAV TEKYWui IaKeTHHX
danun-cueHapwui .

EXIT [/B] [exitCode]

/B IlpennucsBaeT BaBEepPUNTE TEKYWHH NAaKEeTHEHM (anun-crueHapwuyu BMeCTO
BaBepuwenuss CMD.EXE. Ecuayu BHIIOJHSAETCS BHE IIaKeTHOI'O
darina-cuenapusi, To 6ypeT 3BaBepueHa nporpamMda CMD.EXE

exitCode YxassBaeT nudpoBoe BHauveHme. Ecumum ykxaszaH kawnd /B, onpexnenser

HoMep gns ERRORLEVEL. B cunydyae 3aBepuweHwus paborTsi CMD.EXE,
ycTraHaBAMBaeT KOI 3aBeplleHNsI IPOLeCC C JaHHEIM HOMEPOM.

[TosiHbI mepeyeHb KOMaHJ| MOYHO IOJIY4UTb, BbINOIHAS Komanay HELP 0Oe3 mapamer-

pOB:
>help./
HAns nonydeHus cBeBeHwuyt o6 onpeneseHHOM KoMaHpe Habepwure HELP <wuMa KOMaHLOE>
ASSsoC BriBon nmu60 HMBMEHEHMe CONOCTAaBJEHHUW [0 PaCUHMPEeHUsIM HMeH QanioB.
AT BEImoJIHEHMe KOMaHZL ¥ 3amyCK INporpaMM IO PacCHOMCaHHo.
ATTRIB OrobpaxeHne ¥ MBMEHEHHe arpubyToB QannaoB.
BREAK BxyooueHne /BEKIOYEHNEe pexyuMa o6paboTku KoMGuHaumu kiaasmu CTRL+C.
CACLS Orobpaxenne/penaKkTUpOBaHue CHOMCKOE yNnpaejaeHus pocrynoM (ACL) k dasi-
JaM.
CALL BrI3OB OfHOI'O makeTHoro ¢amna m3 [pyroro.
CcD BrlBOn MMEeHM Jn60 CMeHa TeKylWey IaIKyH.
CHCP BriBog snm60 yCTaHOBKA aKTHMBHOM KOBOBOM CTPAHMLIEI.
CHDIR BriBon uMeHM 60 CMEHa TeKyley IHIAaIKH.

CHKDSK IlpoBepka Zmucka ¥ BEBOL CTAaTHUCTHUKIA.
CHKNTFS Orob6paxeHue WM HMBMEHEHWe BHIIOJHEHHUs MNPOBEPKHM IHCKa BO BpeMs 3arpys3-
KM,

CLS OumcTka SKpaHa.

CMD Banyck eme omHOI'O MHTepnpeTarTropa KOMaHAOHEX CTPOK Windows.
COLOR YcraHoOBKa LBeTa TekcTa M (POoHa, HMCHOJNBBYEMEIX IIO YMOJYAHMIO.
COMP CpaBHeHMe CoOepXMMoro IOByxX (aunoB wuam OByX Ha6opoB @amioB.

COMPACT Oro6paxeHne/n3MeHeHne cxaTus @ainnoB B pasgpenax NTFS.
CONVERT Ilpeo6pa3oBaHme ZLQUCKOBEIX ToMOB FAT B NTFS. Henb3s BEUIIOJHUTE
npeobpaloBaHMe TeKyUero akKTUBHOI'O OMUCKA.

COPY KonmpoBaume ORHOI'O WM HECKOJBKUX (pamuioB B Jpyroe MecTO.
DATE Briogm nn60 yCTaHOBKA TEeKYUey LaTsl.

DEL Ynasneumue OJHOI'O MM HECKOJBKMX (amuioB.

DIR Brieon cnucka (QamuiaoB ¥ NORMNANOK M3 YyKaBaHHOM NAaIKH.

3nech s CO3HATENIbHO “00pe3an’” CIHMCOK MOJy4aeMbIX B CIpaBKe KOMaH], IpeJiararo
Bam caMuM nosyduTh ¥ CKONIUPOBATH 3TOT CIUCOK.

Komanansiit uarepnperatop CMD.EXE moxer paboTath U B paclIMpeHHOM pexume. B
3TOM PEXKHUME JOCTYIHBI JIONOJHUTENIBHBIE BO3MOKHOCTH. /ISl OnMcaHusl 3TUX BO3MOXHOCTEN
HEO0OXOUMO B peKUME KOMaHAHON CTPOKH BBI3BaTh KOMaHIHbII UHTEPIIPETATOP C MapaMeTpoM
CIIPABKHU:

>CMD.EXE /?.
Banyck HOBOM Konmmuy HMHTepnperaropa koMaHn Windows XP.
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cMp [/A | /U] [/Q] [/D] [/E:ON | /E:OFF] [/F:ON | /F:OFF] [/V:ON |

/V:OFF]
[[/S] [/C | /K] cTpoxa]

/C Bru1oJIHEHME yKaBaHHOM KOMAaHQLH (CTPOKM) C IIOCHERYKIUM BaBEPUEHUEM.

/K BEmMOJIHEHNE yKaBaHHOM KOMaHAsl (CTPOkH) 6e3 moclenyruero 3aBeplie-
HHUST.

/S HzMenenne nosegpenus nocne /C wunu /K (cM. Huxe)

/0 OTkJYeHne pexwuMa BEIBOJa KOMaHL Ha SkpaH (ECHO) .

/D OTkJoYEeHue BEUIOJIHEHWUsT koMaHX AutoRun m3 peecTpa (cM. Huxe)

/A BriBoZ] peByJBETaTOB BEHIIOJHEHMS KoMaHn B ¢opmarTe ANSI.

/U BriBoZ] peByJBETaTOB BEHIIOJNHEHMS KoMaHn B ¢opmarTe UNICODE.

/T:us Bri6op uBera Texcra/doHa (6osee nozpobHo cM. COLOR /?)
/E:ON PaBspemenne pacumupeHmuyt KoMaHp (CM. Huxe)
/E:OFF Banper pacumpeHnst xoMaHp (cM. Huxe)

Hixe B 3TOM CIIpaBK€ OaHO HOI[pO6HO€ OIMCaHNE BO3MOKHOCTEH PaCIIUPCHHOI'O PCIKH-

Ma. 3aImycK HHTEPIPETATOPa B PACHTUPEHHOM PEKUME BBITIOJIHICTCS TaK:
>CMD.EXE /E:ON.J

BrikaroueHue paClIupCHHOr0 pCKUMa BBIITOJIHACTCA TaK:

>CMD.EXE /E:OFF./

CrnpaBky 0 paboTe KOMaHJ B pacIIMPEHHOM PEKUME MOYHO IOJIYYHUTh, 3aIIyCTUB KO-

MaHJly B pE€XUME CIIPaBKH, NMPEABAPUTEIBHO MEPEKIIOUUBIINCH B PACIIUPEHHBIN PEXUM, UIH C
nomoinbio komanasl HELP <komanga™> B 00BIMHOM pEKUME.

Ilpaxmuka.

Huxe IIPUBOJATCA 3aJaHUsl, KOTOPbIC HCO6XO,Z[I/IMO BBIIIOJIHUTL IJIA 3aKPCIIJICHUA MaTe-

puana o paboTe B pexxuMe KOMaHHOM CTPOKH.

CoNoOAEWNE

N N ol
~AOWNEO

15.

16.
17.

™=

3amyctute koManaHbIi uHTEpIIperarop COMMAND.COM.
3anyctute komanay DIR.

ITonyuute cipaBky o komannae DIR.

[Tonyuute cipaBky o komanae SET.

[TosryunTe ciMcok KOMaH JUIsl KOMaHIHOTO HHTEPIIPETATOpa.
3asepuute BoinosHeHne COMMAND.COM.

3amycTtute koMaHaHbINA uHTEpIperarop CMD.EXE.
[Tomyuute cipaBky 000 Bcex komangax CMD.

[Tosryunte cipaBky o komanae SET.

. IlepexiitounTech B pacIMpeHHbIN pexxuM padoTsl CMD.

. ITommyunte cnipaBky o komanzae SET.

. CpaBHuTE BCE noydeHHbIE cripaBku 0 koMaHie SET.

. OTKIJIFOUNTE pACHIMPEHHBIN PEXHM.

. IlocpencTBom cucteMHOro MeHo (“-”” — JIeBbIi BEpXHUI YTroJl OKHA, IpaBasi KHOIKA MbI-

II1) BBI30BUTE OKHO HACTPOMKU CBOWCTB pexHMa KOMaHAHOM cTpokH. [lo3HakoMbTECh C
HUMH.

BxurounTe BO3MOKHOCTD BBIICTICHUS! MBIIIBIO TEKCTa M yBEJIUYbTE pa3mep Oydepa skpa-
Ha 70 300 cTpok.

[TonpoOyiiTe BHIMOMHEHUS pa3HbIX KOMaH/] U3 CIIPaBOYHUKA.

3asepumre BoinoaHenne CMD.EXE.

JIureparypa 1o pasueny:

Jlexuuu no qucuumivHe “OnepanoOHHbIE CUCTEMBI .

ONEeKTpOHHBIE clIpaBOYHUKU - cM. JIP Ne 1.

B.3.@Duzypnoe “IBM PC pis nonb3oarens’” - M., Pu C, 1990 - 1997 r.
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12. TexHONOrMA co3gaHnAa NCMONMTHUMbIX NMPOrpamMmm

PaccMOTpUM TEXHOJIOTHIO CO3[aHUS MCIOJHUMOIO MOAYJS B COBPEMEHHBIX CHCTEMAX
nporpamMupoBanus. [Iporeccel mpeoOpa3oBaHusl MPOrpaMM MOKHO YIPOUICHHO IMPEICTABUTH
CJIEIYIOIIUM PUCYHKOM (cM. HHKe). Ha 3ToM pHuCyHKe mpeicTaBiieHbl OCHOBHBIE KOMITOHEHTHI
CHCTEM MPOTrPaMMHPOBAHUs, KOTOPHIE Y4acTBYIOT B 00paboTke mporpamMm. Kpome Toro, Ha pu-
CYHKE BBIJICJIEHbI OCHOBHbBIE BUBI MOJyJIEH U (ailioB, popMUpPYEMBIX MPU TaKOi 00paboTKe.

Jannast TexHoJorusi GOpMHUPOBAaHUS MPOTPaMM XapakTepHa MPAaKTUYECKU I BCEX CH-
CTEM IIPOrpaMMHUPOBAHUS, UCIIOJIB3YEMBIX B HacTosIee BpeMs. B Tex cimyuasx, Korjga Mel pabo-
TaeM B MHTEerpupoBaHHoi o0osiouke CII, MbI MOKEM B IBHOM BHUJI€ HE YBUAETH IPOMEKYTOUHBIX
9TarioB U KOMIIOHEHT, Y4acTBYIOIIUX B Takoil oOpabOTKe, OJHAKO OHU BCET/Ia MPUCYTCTBYIOT.
OTH KOMIIOHEHTbHI OTMEYEHbI Ha PUCYHKE ABOMHBIM MOJYEPKUBAHUEM.

OO1BLEeKTHbIN
MoAaynb
(*.0BJ)

MoAaynb
(*.0BJ)

OOBLEeKTHbIN

Bubnwuo
Tekapb
CN C++

Bubnuot
ekun OBJ

FIRST.CPP FIRST.OBJ FIRST.EXE
UmnonHs-
UcxopaHbIn . eMbIn
MoAayInb Ha O(::;em::m Pepak- MoAaynb
A3blKe (OM)‘E}’YOBJ TOp (UCM) -
C++ ' cBA3sei *EXE
(UM) - *.CPP Unun
*DLL)

(*.LIB)

Bbinon-
HeHue

moayns

(*.EXE)

12.1. Moay./u npeacTaBjieHUsi NPOrpaMM

CymiecTBytomas TEXHOJIOTHSI CO3/IaHMs MCIIOJIHUMBIX MPOTPaMM BKJIFOUAeT B ce0s crie-

AYHOIIHUEC Pa3HOBUIAHOCTHU MO,Z[yanIZ

— Ucxoonvle monynu (MM), HamucaHHble Ha SI3bIKE IMPOrpaMMHUPOBaHHUSA (HAIMpH-
Mep, s3pike C++). Mcxomaasie Moaymnu, 00BIYHO, TIPEACTABISIIOT COO0M ITMHHYIO
CTPOKY CHMBOJIOB (MJIM COBOKYITHOCTh CTPOK) M MMEIOT CJIEAYIOIIEe PACIIMPEHHE
¢aitnos: *.C, *.CPP, *.H, *.HPP. Hcxoxnsie Moaynu HOpMUPYIOTCS ITPOTpam-
MHCTOM WJIH TOJKIIOYArOTCs M3 OnOnmorek (3aronoBouHble Qaiinel — header
file).

— Obvexkmuvie monynun (OM) ¢GopMHPYIOTCS KOMIMISTOpPaMHU IMOCJE YCHEITHON
KoMK (6e3 omMOoOK) MCXOMHBIX Moayneld. OOBeKTHbIE MOIYIH HMEIOT
pacmupenre *.OBJ u uMel0T cTaHIapTU30BaHHYIO CTPYKTYpy. W3MeHsTh co-
JepkaHue 0ObEKTHBIX MOJYJIEi BpyUHYIO HE pEKOMEHIYETCS.

— Ucnoanumsie mogymu (MCM) GopMupyroTcst pe1akTopom CBsizeld (KOMITOHOBIIIH-
KOM), KOTOpPBI OOBEIUHSET MHOXKECTBO OOBEKTHBIX MOIYJICH B €AMHYIO IPO-
rpammy. VcroiHuMBbIE MOAYJIH MOTYT HETIOCPEACTBEHHO BBIMOIHATHCS HA KOM-
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npioTepe. Jlpyras pa3HOBUAHOCTb MCIOTHUMBIX MOAYJEH — Qunamuueckue o6uo-
auomeky (DLL — Dynamic Link Library), MOryT moakir04aThCsi K OCHOBHOMY
HCIIOJIHUMOMY MOJIYJIIO Ha JTare BBIMOJTHEHUS MPOrpaMMbl. Takas TeXHOJOTHUs
noaaepxkuBaerca B cpene Windows. JluHamuueckne OMOIMOTEKH conepikaT
MHOeCTBa (DYHKIIMH, KOTOPHIC BBI3BIBAIOTCS U3 OCHOBHOM MPOTPaMMBI UITH APY-
rux DLL. JInnHamudeckne OMOIMOTEKH MOTYT MOAKIIOYATHCSA WM OTKIIIOYAThCS
BO BpeMs pabOThI TPOTPAMMBEI.

12.2. KoMnoHeHTBI U cTaIuH 00padoTKH MPOrpamMm

Cuctema niporpammupoBanus (CIT) 3To 60JbIIONH KOMIUIEKC MPOTpaMM, BKIIIOYAIOIIHA B
ce0sl cIeyIoUe OCHOBHBIE IPOIPaMMBI:

— Komnunamop (komnunayus) cucteMbl MpOrpaMMHUPOBAHUS, KOTOPBIM MPOBEPSIET
MPaBUILHOCTh HAMKUCAHMS TIporpamMM (MCXOJHBIX Moaynei) u GopmMupyer o0b-
€KTHBIE MOAYIJIH.

— Pedaxkmop cesazeii (WM KOMIIOHOBIIWK) HEOOXOIUM ISl OOBEIMHEHUS] MHOXKE-
CTBa OOBEKTHBIX MOJYJEH B €IMHYIO IPOrpaMMy (MCIIOJIHUMBIN MOayib). Pe-
JAKTOP CBA3EH HACTpaMBAET CBS3U MEXKIY OTJEIbHBIMU MOIYJISIMU, KOTOPbIE MO-
ryT OBITH JBYX BHJIOB: CBSI3M 110 YIPAaBJICHUIO (BBI30B (DYHKIMIA W TpOLEIYp) U
CBSI3U IO IaHHBIM (MCIOJIb30BaHUE IEPEMEHHBIX OHOI'O MOAYJISA B APYTOM).

— bubnuomexapv — nporpamma CII (MHOTa HA3BIBAIOT TaKHE MPOTPAMMBI VIHUIU-
ma), KOTopasi MO3BOJISIET CO3JaBaTh OMOIMOTEKH OOBEKTHBIX Moxyieir (OM).
bubnnorekn OOBEKTHBIX MOAYJEH MOAKIIOYAIOT B MPOrpaMMHBIE MPOEKTHI H,
TEM CaMbIM, 00€CIIEUMBAIOT MOJAKIIOUEHUE HYXHBIX OOBEKTHBIX MOJYyJIeH B HC-
MOJTHUMBII MOJYJIb.

— Meneoowcep npoexmos (MAKE), mo3BossitoIIuii co31aBaTh MPOSKTHI, BHIOIHATH
cOOpKY M3 MHOTOMOJYJIBHBIX ITPOrPaMM U IPOBOJUTH UX OTJIAIKY.

— Omaaduux CII, xoTOpbIi obecrednBaeT BO3MOXKHOCTU 3()(eKTHBHOM NpoBepKU
IIPOrpamMM U MCTIPaBJIEHUs OMNOOK B IPOrpaMMax.

— llpyeue cepsucHvle ymunumul TpeIHA3HAYEHB! JUIsl YIPOIIEHUs IMpoliecca Mpo-
IrpaMMHUPOBAaHUS U 00CTY>KMBaHUS CO3/1aBa€MbIX IMPOEKTOB: TEKCTOBBIE PEAAKTO-
PBl, CIIPAaBOYHbIE CUCTEMBI, TPUMEPHI UCIIOIB30BaHUS PA3HBIX TEXHOJIOTHHA U T. 1.

B coBpeMeHHBIX cHCTeMax MPOrPaMMHUPOBAHUS OOJBIIMHCTBO KOMITOHEHT, KOTOPBIE
HE00X0/IMMO YacTO MCIIOJIb30BaTh, OOBEINHEHB! B €IMHYIO MPOrpaMMy, KOTOpas Ha3bIBaeTCs
unmezpuposantou obonouxou CII (IDE). Takas o6om0uka 0ObeAUHSET B ce€0s: TEKCTOBBIN pe-
JAKTOP, KOMIMJISATOP, KOMIIOHOBIIMK, MEHEIKEP MPOEKTOB M OTiaauuk. [Ipumepom ynoOHOH
WnTerpupoBannoit o6onouku CII sBnsercs MS VS 2005 u Boimte. B pamkax aucuumimnas TTKII
npu BeimosiHenuu JIP u /13 HeoOxoauMo co3ziaBaTh MPOEKTHI B 00oouke. PaccMoTpum mporecc
CO3/1aHHUS [TPOEKTOB.

12.3.Co3nanne koHcoabHOTo nmpoekra B VS 2005 (DZ_XXXXX XDD).

st co3manust KOHCOJIBHOTO MPOEKTA HEe0OX0OUMO:

— 3anycTuth cuctemy nporpammuposanus VS 2005;

—B wmento “File” BpiOpate nyHKT “NEW” ¥ B TOAMEHIO BBIOpATh IMO3HIIUIO
“Project...”;

— B cnincke “Project types” Beiopats “Visual C++/Win32”, a B cniucke “Templates”
BeIOpath “Win32 Console Application”;

— B mone “Name” Bectu: DZ XXXXX XDD (rae: XXXXX - wacte mmdpa pas-
pabotku, X — HOMEp Tpynnsl, a DD — HOMep BapuaHTa 1Mo KypHaIIy TPYIIIHI Te-
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Kymiero cemectpa. Hanpumep, nns crynenta rpynnsl MY 5-22 ¢ Bapuanrom 15 n
temotii Street — BBemem — DZ_Street 215). Jlanee naxars “OK”;

— B HOBOM OKkHe macTepa npoekToB Haxath “Next”. IIpoBeputb HaCTpONKH MpPOEK-
ta: “Application Type” momkuo 661Th — “Console Application”, “Additional op-
tion” -> “Empty Project” nomxen 0bITh guikmouen, “Add common header files”-
>“MFC” u “ATL” noiokHBI OBITH 6KIFOYEHDL.

— anee HeoOxoauMo HaxkaTh KHONKY “Finish”. HoBblii mpoekT OyaeT co3aaH.

— HeobOxonumo yOpaTth u3 riaBHbIX Mojnenedd npoekra (DZ Street XDD.CPP u
DZ _Street XDD.H) Bce numnee. Otoro: B daine DZ XXXXX XDD.H (y nac
B npumepe DZ Street 215.H) ybepem gce, a B ¢aiine DZ XXXXX XDD.CPP
(DZ_Street 215.CPP) ocTaBuM cieayromui TeKCT:

#include "stdafx.h"
#include "DZ_Street 215.h"
#include <iostream>

using namespace std;

void main(void)

{...}

— JI7s KOHTPOJsT MPaBHIBHOCTH CO3JIaHUSl MYCTOTO NMPOEKTa, HAKMEM KJIaBHUIILY
“F7” s npoBepku co3gaHus nporpammbl (build) u “F5” mis mpoBepku ee
BbimostHeHus (run/debug). Bee nmepeunciieHHble AeCTBUS JODKHBI OBITH BBITION-
HEHBI 0€301H100YHO.

12.4. O6ecneyuTh pycH(pUKAINIO KOHCOJIBLHOI0 BBOJAA U BHIBO/IA.

Jl11 KOpPEKTHOTO OTOOPaXKEHUsI TEKCTOB Ha PYCCKOM SI3bIKE B KOHCOJIBHBIX MpOeKTax VS
U €r0 BBOJIa B OKHE KOMAaHJIHOW CTPOKH (IIOCJE MEPBOTO 3aIycKa MPOTrpaMMBbl) HYKHO CIENIaTh
HacTpoiiku 1mpudra storo okHa. [lepexmouaem mpudr B THn - Lucida Console. Beibupaem
HACTPOWKH (TIOCIIe BBIBO/Ia KOHCOJIBHOTO OKHA Ha SKPaH, MPaBOil KHOMKOW BBI3BIBAEM CHCTEMHOE
MeHi0): CBOMCBA->IIIPU®T -> Lucida Console). ITocne mepekmroueHus mprdTa, Ha 3ampoc
B OTJIETLHOM OKOIIIKE HY>KHO BBIOpaTh pexuM — “/[nsa eécex okon ¢ oannvim umenem!”. Jlns
MPaBUJIbHON pycu(dUKaIMK OKHA KOHCOJIH, KpOME 3TOTO, B CAaMOM Hauaje IJIaBHOW MpOTrpamMMbl
HYXXHO TIEPEKITFOYUTH KOJIOBYIO CTPAHHUILY JUIsI BEIBOJA:

system("* chcp 1251 > nul™);

Jlsise IpUOCTAaHOBKM 3aBEpPIICHUS MPOTPAMMBI B KOHCOJIFHOM OKHE B KOHIIE €€ PalOThI

MOYKHO BBI3BaTh ay3y CIEAYIOIINUM 00pa3oM (HampuMep, B KOHIIE TEKCTa POTrPaMMBl):
system(" PAUSE");

Ha skpane nosiBUTbCA cienyromas CTpoka (CMOTpU HUXKE) U Iporpamma OyeT 0XuaaThb

Ha)KaTHsl KIIABUTIIH:
Anss nponosxeHus HaxXMuTe JI06YHR KJAaBHUILY .

OOparuTe BHUMaHKE HA TO, YTO MPHU ApyroM crocode mokanusanuu (setlocale(0,"rus™);)
HE Bce paboTaeT MpaBUIbHO. BBIBOA Ha KOHCOJIb ¥ BBOJ] C KOHCOJIM BBIMOJIHSAETCS IPaBHIBHO, HO
TI0CJIE ATOTO BBEJCHHBIE B KOHCOJHLHOM OKHE JJaHHBIE (HAmpuMep, CTPOKa) UMEIT JAPYTyI KO-
JTUPOBKY U BBIBOJATCS HeBepHO! MoxeTe camu 3TO poBepuTh. [103TOMY NpennoyTuTenbHo uc-
MIOJTb30BaTh MPENIOKEHHBIH BBIIIE CIIOCO0 C MEPEKITIOYCHUEM KOJIOBOM CTPAHUIIBI.
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13. PopmanbHoOe onucaHne cuHtakcuca B BHOP

Bo mHOrumx yueOHHMKaX, MOCOOMSX, SJIEKTPOHHBIX CIPABOYHHKAX W JOKYMEHTAIMH BbI
MOJKETe BCTPETUTHh (hOpMajbHOE OMUCAHUE CHHTAKCUCA S3BIKOB MPOTPAMMHUPOBAHUS U MPABUI
3arycka nporpamm. Takoe onucanue HeoOX0IUMO JJIsi OJHO3HAYHOTO TIOHUMAaHUs MTPABUJI 3aITU-
CH ONEepaTOPOB U KOMAaH], UCKIIIOYEHHSI OIIUOOK M, B KOHEYHOM CUeTe, CHIKEHHUSI CPOKOB OCBO-
€HUS SI3BIKOB U Hamucanus nporpamM. CyIecTByeT MHOTO Pa3IMYHBIX SI3LIKOB (POpMAIbLHOTO
OMMCAHUS JIPYTHX, U3BUHUTE 32 TaBTOJIOTHIO, (OPMAIIbHBIX S3BIKOB, B YACTHOCTH SI3BIKOB IPO-
rpamMupoBanus. OHH JIEISTCS Ha JBE TPYIIIBI: TEKCTOBBIE W rpaduueckue. B rpaduaeckmx
A3BIKaX HUCIOJIb3YIOTCA CIIeUaIbHbIE JUarpaMMbl U MpaBuiia UX MOCTPOEeHHUs (pumep rpadude-
CKOTO sI3bIKa JJIs1 onrcanust Accembiepa Bel Haiinere B yueOnuke FOposa).

bonee yerkoe omrcaHue MOKHO MOJTYYUTh Ha OCHOBE TEKCTOBBIX (DOPMANBHBIX SI3BIKOB.
OnHNM W3 TPUMEPOB PACIPOCTPAHCHHBIX SA3BIKOB (OpMaIbHOrO omucaHus sBisiercss bHO.
Jannas ab6peBuarypa umeet ase pacuudposku: bekyca Hopmansnas @opma (Oonee paHHsis) U
bekxyca Haypa ®@opma (6osee mo3nHssi). Pa3Hble Ha3BaHHs CBSI3aHBI C TEM, YTO BTOPOW aBTOP
(Hayp) BHec yrouHeHus B IepBOHaYallbHbIE IpaBuia. B 3TOM mocoOuu Mbl pacCMOTPUM OCHOB-
HbIe paBwiIa npuMeHennss BH® mis opopmnenns nokymenrtanuu JIP u nuzyuenus Accembiepa.

13.1. HasHauyeHue n cocTtaB sA3blka BH®

Azpik BH® sBnsieTcss pacnpocTpaHEHHBIM SI3bIKOM OINHUCAaHUS (OpMaIN30BaHHBIX KOH-
CTPYKLMH JIpYTUX A3bIKOB. Takue S3bIKM Ha3bIBAIOT TAKXKEe MeTas3bIkaMu. MOXKHO J1aTh MaTeMa-
TUYECKOE OMHCAHUE TOrO S3bIKa HA OCHOBE TEOPHUH MHOXKECTB M TEOPUHU (DOPMATIBHBIX SI3BIKOB,
HO 3/1eCh MBI OCTAaHOBHMMCsI Ha 0oJjiee IPOCTOM CMBICIIOBOM U TEKCTOBOM €r0 OMHMCAHUU. SI3bIK
BH® BkitouaeT B ce0s CieyrolIe OCHOBHBIE 3JIEMEHTHI U TIOHATHS:

— IlonsTne mepmunanvnozo cuMBOjIa 1 MHOXKECTBA TEPMUHAIBHBIX CUMBOJIOB. [lox Tep-
MHUHAJIbHBIM CHMBOJIOM IOHMMAETCSl TaKOH 3JEMEHT OIMCaHMs, KOTOpPbIH OyKBaJbHO
BXOJIUTh B CUHTAKCHUYECKHE KOHCTPYKUUU (TIPEATIOKEHNUS) SI3bIKA. DTH CUMBOJIBI HE MO-
I'YT OBITh PacKphITHI Jjajiee B BUj€ NpaBuil. [IpuMepoM TepMHHAIBHBIX CUMBOJIOB MOTYT
CILY’)KMTb: 3HaKU onepauuit (“+”, “-“ u T.1.), KioueBsle cioBa s3bika (for, loop, case u
Ip.) U coykeO0Hble cUMBOJBL (“=", “” u T.1.). OT™MeTUM, 4TO N000E TPABHUIIO JOIKHO
OBITH PACKPBITO (MIOPOXKAATH), B KOHEUHOM CUETE, IENOUYKY TEPMUHAIbHBIX CHMBOJIOB.

— IlonsTne nemepmunanpbHo20 CUMBOJIAa 1 MHOXKECTBA HETEPMHMHAJIBHBIX CUMBOJIOB. [lox
HETEPMHUHAJIbHBIMU CUMBOJAMU MBI TIOHUMAaeM TaKOH 3JIEMEHT sI3bIKa, KOTOPBIM mpen-
CTaBJISIET COOON HEKOTOPOE MOHATHUE S3bIKA U MOAJIEKUT PACKPBITHIO C TOMOUIBIO CHEIU-
QIbHBIX MpaBui. HerepMuHalbHBIE CUMBOJIBI HA3bIBAIOT TAKXKE MEPEMEHHBIMH S3bIKA.
[Tpy KOHKPETHOM MOPOKIECHUN HETEPMUHAIbHBIE CUMBOJIBI JIOJKHBI, C MOMOIIBIO Mpa-
BIJI OBITh PAcKpbITHI B BHUJE TEPMUHAIBHBIX CHUMBOJIOB. [IprMepomM HeTepMUHAIBEHOTO
CHUMBOJIa SIBJISIETCS NOHATHE MAEHTU(UKATOpa (MM UMEeHU niepeMeHHoi). [1o cymecTBy-
IOIIMM TpaBUIaM 3alUCH UACHTU(PHKATOPOB MBI MOXKEM IIOCTPOUTH OUYEHb OOJIbINOE
YHCIIO PA3JINYHBIX BApUAHTOB UMEH MEePEeMEHHbIX. [[pyrum npruMepoM HeTepMHUHAILHOTO
CHMBOJIA SIBJIAETCS MOHATHE LEJIOT0 YHCIIA MM YHciaa BOOOIE, KOTOPOe MOXKHO HUCHOJb-
30BaTh B BUJIE KOHCTAHT IPU HAMCAHUU OTIEPaTOPOB.

— IlonsTne nmpaswna rpaMMaTHKH S3bIKA U MHOYKECTBA ATHX B3aUMOCBSI3aHHBIX IIPaBHII,
COCTaBJIAIOLINX, MO CYTH, CaMy TpaMMaTHKy (GopMaibHOro si3bika. [IpaBuiio 3amuchiBa-
€TCsl C TMOMOIIBI0 METACUMBOJIOB M NMpEAHA3HAUYEHO JJISi PACKPBITHS HETEPMHUHAIbHBIX
CHMBOJIOB C TIOMOIIBI0 KOMOMHALIMU IPYTUX HETEPMHHAIBHBIX CUMBOJIOB U TEPMHHAIb-
HBIX CUMBOJIOB. [Ipeanonaraercs, 4yTo CymecTByeT HEKOTOPOE NEpPBOHAYAIBHOE MpaBU-
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70, ¢ KOTOPOTO JOJKHO MPOBOIUTHCS OMUCAHHE TPAMMATUKH M, 4TO OoJiee BaKHO,
rpaMMaTH4eckuil pa300p KOHKPETHON KOHCTPYKIIHH.

— MHoxecTBO Memacumeonog s3pika bH®, KoTopble HCNONB3YIOTCS IS 3alMCH PABUIT

rpaMMaTHKH OIMKMCHIBAEMOT0 (hOPMAIBHOTO S3bIKA. DTO CUMBOJIBL: ~:="", < “> "« «[”
, T, <47, ), ..., bonee moapoOHO 0 HA3HAYCHUH METACUMBOJIOB MBI TIOSICHUM HUXKE.
OTMeTHM Tak)Ke, YTO HEKOTOPbIe CHMBOJIBI (2 UMEeHHO, “[”, “]”, “{”, “}”, “...”) BXomaT

B paciuupeHHbiii BapuanT BH® u He sBisitoTcst 00s13aTeNbHBIMMU.

13.2. I'IpaBMna, HeTepMuUHaribHbie nepemMeHHblie  MeTaCUMBOIJbI

HerepmunanbHeiii ciMBoa Ha si3pike BH® 3amuceiBaeTcst cneayonmm o0pa3oM: B YIIIO-
Bble KaBbIUKH (<...>) IOMeNIaeTcsl MPOU3BOJIbHBIN TEKCT, KOTOPBIA UCHONB3YETCS Ui 0003Ha-
YCHUSI TTOHATHS si3bIKa. HeTepMHUHABHBIN CUMBOJI U €r0 0003HaUYEHUE JIOJDKHBI OBITh YHUKAIIb-
HBIMH B IIpeJieJaXx ONMChIBAEMON rpaMMaTUKH, TO €CThb HE MOBTOPAThCA. [Ipumepamu HeTepmu-
HaJbHBIX CHMBOJIOB MOTYT CIIYKHTh CJICIYIOIINE TTOHSATHUS:

<IlepeMeHHas™ - MOHSTHE, ONUCHIBAIOIIEE IEPEMEHHYIO B IPOTpaMMe,

<OrnepaTop> - MOHATHE, OMUCHIBAIOIIEE ONEPATOP B SI3bIKE MTPOTPAMMHUPOBAHUS.

[TpaBuiio TpaMMaTHKHU 3alKMCHIBAETCS B CIEAYIOLIEM Bue (MpaBuiia MOXO0XKU Ha Orepa-
TOpPBI IPUCBAUBAHMS, HO HEJIB3s MX MyTaTh):

<HetepMuHaNbHbBIN CUMBOJI>.= <BpIpak€eHUEe HA OCHOBE TEPMUHAJIHBIX CUMBOJIOB, M€-
TaCHMBOJIOB U HETEPMHUHAIbHBIX CUMBOJIOB>

s nosicaenus camoro si3pika bBH® HaM npuxoanuThest Cnonb30BaTh Takxke 36Kk bHO.
B neBoii yactu mpaBuiia I0JKEH OBITH PACHOJIOXKEH TONBKO OAMH HETEPMUHAIBHBIA CHMBOIL.
Bripaxenue siBiseTcss KOMOMHAIMENH TEPMUHAIBHBIX U HETEPMHUHAIBHBIX CHMBOJIOB, & TaKKe
MeTacuMBoOJa ”|”, KOTOPBIN MO3BOJISIET YIPOCTUTh HAIMCAHUE NIPaBUI U, B KOHEUHOM CYETE, HE
aBysieTcs: 00si3aTenbHbIM. Tak, HanpuMep, ABa npaBuiia Buaa (rae, HC — HeTepMUHaNBHBIN CUM-
BOJ):

<HC1>:=<HC2> u

<HC1>:= <HC3> M0XHO 00BEAMHUTD B IPABUIIO BUA:

<HCI1>:=<HC2> | <HC3> , rme HC1 + HC3 HeTepMHUHATbHBIC CHMBOJIBI.

[TpaBuina Ha si3p1ke BJIH MOryT OBITH pEKYpPCHBHBIMH, 3TO O3HAYAET, YTO OAMH U TOT XKe
HETePMHMHAJIbHBIN CUMBOJI, 33JJaBa€MbIii IPABUIIOM, MOKET MPUCYTCTBOBATh B IPAaBOM BbIpaXke-
HUM 3TOTO Ke npasuia. Hanpumep:

<HCI1>:=<HC2> | <HC2> <HC1>

B BbIpaxkeHHHU MpaBUII MOTYT pacroyiaratecsi TepMuHanbHble cuMBOJIbl (TC). OHu MoryT
pacnojararbcs B 1r000M nopsiake. Hanpumep:

<HCI1>:=TCI1 <HC2> TC2 TC3 <HC3> TC4

[Tpu onucaHnM KOHCTPYKUMH Ha s3bIke AcceMOiiepa BO3HHMKAET MpoliieMa C MCIOb30-
BaHUEM YIJIOBBIX CKOOOK, TaK KaK OHM SIBJISIIOTCS TaK)K€ TEPMUHAIBHBIMU CUMBOJIAMHU S3bIKa. B
3TOM ciydae, JTU0O0 JeNIaeTcsl CIOBECHOE MOSICHEHUE, JTUOO0 3TU CUMBOJIBI BBIIEISIOTCS )KUPHBIM
mpudrom, 100 3aKITFOUarOTCs B Kpyriibie kaBbiuku “(“ - ”)”. Hanpumep:

<Omnwucanue 3anucu>.= <Wwms 3anucu> <Illadnon 3anucn™> (<)<WUuunuanuzanus 3anucu>(>)

3aKJIO4YeHHbIE B KPYTJIble CKOOKM CUMBOJIBI pacCCMaTpUBAIOTCSA KaK TEPMHUHAIBHbBIE CUM-

BOJIBI sI3bIKA. [[J1 yIpoIeHus 3alUCcH MPaBUI MOTYT JIOTIOJIHUTENBHO MCIIONB30BaThCs KBAApaT-

HbIE CKOOKH - “[”, “]”. [IpumeHeHne ux O3HayvaeT, YTO 3aKIFOYCHHOE B HUX IMOBBIPAKEHUE MO-
KeT OTCyTCTBOBaTh. Hampumep, mpaBui BUA:

<HCI1>=<HC2> [<HC1>]

3ameHseT 6oJiee CI0KHOE MPaBUIIo BUAA:

<HC1>:=<HC2> | <HC2> <HC1>

[Tpu mepeuncieHUH MOBTOPOB MOXKHO TaK)Ke MCIOJIb30BaTh U (UTypHBIE CKOOKH MeTa-

29 <¢

CHUMBOJIBI - “{”, “}”, eclu 3TO HE YCIOKHSET 3alKUCh MpaBwiia. Tak, HapUMep, MPaBUIIO BUA!
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<HC1>:= {<HC2>, } ...

O3HayvaeT COKpalLIeHHYIO (GOpMY 3alMcU IpaBUiIa BUAA:

<HC1>:=<HC2> | <HC2> , <HC2> | <HC2> , <HC2>, <HC2> wu Tak naiee.

Ecnu obpatuthcs k cTporoii 3anucu Ha si3bike BH®, To mcnonb30Banne Kpyriasix u Gu-
T'YPHBIX CKOOOK MOYKHO UCKJIFOUUTh. B T0OKyMeHTalnMsxX Ha MHOTo€ IIpOrpaMMHBbIE IPOAYKThI Bbl
HalJieTe ONKMCAHMUs Ha 3TOM S3bIKE, BKIIIOYAsl U PACIIMPEHHOE €ro TOJIKOBaHUE.

ITpu popmanbHOM onvcanuu Ha s3bike BH® HeoOxoaumMo noMumMo opMasibHBIX IpaBUIl
J1aBaTh TEKCTOBbIE MOSCHEHUS OCHOBHBIX MOHSITHM — HETEPMUHAJIbHBIX CUMBOJOB. DTO BBINOJI-
HSIETCSI B TEKCTOBOM PEKUME.

13.3. NMpumepbl onucaHmnsa Ha BHD

PaccmoTpuM HECKOIBKO TpUMEpOB onucanuii Ha A3bike bHO.

Ilpumep 1. Onucanne B BH® cunTakcuca 1enoro 4ucia co 3HaKoM:

<mejoe YMCJAO CO BHakKoM>:= <hejgoe uucao> | + <gemoe umcao> | - <gemoe
YUCIO>

<nmemoe umcuo>:= <uuppa> | <uudpa> <Hemoe uucao>

<muppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9

TakuM CMHTAKCMYECKUM IMpaBUJIaM COOTBETCTBYIOT umcia: +15, -35, 01, 12345678788 u
T.1. OTMETHM, YTO /I HAMKMCAHUS MPOTrpaMM, HEJOCTATOYHO OJIHUX CHHTAKCHYECKUX IPaBHUII,
HY)KHO €Il JIOMOJIHUTEIbHOE CEMAHTHUECKOE (MOHSITHUIHOE WJIM CMBICIIOBOE) OMHCAHUE S3BIKA
(ceManTuyeckue mnpaBuia). Jlaxke B 3TOM MPOCTOM IMpPUMEPE HYKHO yKa3zaTh MaKCUMaJbHOE
YHUCJIO 3HAKOB 1I€TI0M KOHCTAHTHI, KOTOPOE JIOMYCTUMO B KOHKPETHOM CHCTEME MpOrpaMMHpPOBa-
uust. Eciv maHHas KOHCTaHTa COOTBETCTBYET THITY INt, TO [T 3alIMCH €€ MOYKHO yKa3aTh TOJILKO
5 3navamux uudp (2°16 = 65536).

B HameM npumepe HemepmunanbHuiMy CUMBOJAMH SBISIOTCS: <LEJIO€ YUCIO CO 3Ha-

({32

KoM>, <[jenoe 4ucio> U <uuppa>. TepMUHAIbHBIMU CHMBOJAMH SIBISIOTCA: ‘17, ,
€29 €199 €699 CEN I CC A9 €O ey (e ¢ QI ¢¢()
07,417,927 437,447 %57 %67 ,“77,“8”,“9”.
OTMeTHM TaKXke, YTO OJMH U TOT K€ CUHTAKCHC MOXET ObITh ONMCaH pa3HbIMU CIIOCO0a-
Mu. Tak nepBoe MpaBUIO MOXKET ObITh OIMCAHO TaK:

<[ea0€ YHUCIO0 CO 3HAKOM>.= <3HAK> <IIeJI0€ YHUCII0>

<3Hak >.= <mycto> |+ |-

['e <mycTo> 4YacTo MCHOJIb3YEMBIN /711 OIMMCAHUs MPaBUI HETEPMUHAIBHBIN ((hakTHUe-
CKU TE€PMUHAJIBHBIA) CUMBOJ, O3HAYAIOLIUI MYCTYIO CTPOKY (OTMETUM — HE MpoOes, KOTOPbIH
ABJIIETCS 3HAYAlIUM TEPMHHAJIBHBIM CUMBOJIOM. Eciu mpu onucaHuu npaBuil TpedyeTcs yka-
3aTh TEPMUHAIBHBIA CUMBOJI —IpO0EII, TO €ro 0003HAYAIOT CIELUATBHBIM CUMBOJIOM, HAIIPUMED,

[

Ilpumep 2. VIHCTpYKIMSI KOMAaHIHOM CTPOKH JUJIS 3aIyCKa MPOTPaMM.

<Banyck nporpamMer>:= <uMs nporpaMdsl> _ <CHHCOK INapaMeTpOB IpOrpaMMEeI>

<mMs1 nporpaMdsr>:= progr.exe | progr

<cnmucox napamMeTporB nporpamdsr>:= <llapamerp 1>[ < Ilapamerp 2 >] [ < Iapa-
MeTp 3 >]

<NapaMmerp 1>:= <HMa darna>

<MNapaMerp 2>:= /L

<Mapamerp 3>:= /P:<lapons>

Ommemum, umo u 30ecb HeoOX0OUMO NOACHUMb CMBICTI080€ (CEMAHMUKA Npasus) 3HavyeHue

npasun cunmaxcuca. Tax <Umsa ¢gaiina> - nanpumep, cmanoapmmsiii mekcmoswviii ghaiin onepa-
L;LIOHHOZZ cucmemaul (6 HEKOMOpbIX CAYHaAAX He HYHCHO oanee packKkpvleantb 3HA4YeHUE Hemepmu-
HAIbHO2O CUMe60Ja, COoCiasuucb Ha 06u;enpuHﬂmble npasujila 6 OI’lepaI/;uOHHOI;l cucmemsl, HO
MOJICHO U pacKpbimy). Hyoicho packpeims makoice, umo o3Hauaem ucnonibzosanue napamempa 2

(/L), manpumep ycmamnosky cneyuanvHozco pesxcuma pabomvl npocpammel. /s napamempa 3
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HYHCHO NOACHUMb YUCTO CUMBOJI08, KOMOopble HYHCHO 68ecmu 0 napoas. Cumeon “_" 6 nawem
onucanuu obosnauaem npoben, a napamempsi 2 u 3 mozym ovims onyujensvl npu 3anycke. Eciu
0onycKaemcs U3MeHsmb noC1e008amebHOCMb Napamempos (nycmo 2 u 3), mo HYIHCHO 8 ONUCA-
HUe 2paMMamuKy 3anycka 000asums OONOIHUMENbHOE NPABUTLO 8UOA.

<cnucok napametpoB nporpammer>.= <[lapamerp 1>[ <Ilapamerp 3 >] [ < [lapamerp 2 >]

s oncaHust MHCTPYKITUH KOMaHAHOW CTPOKH BO 2-i, 6-i 1abopaTopHBIX paboTax U B

KypCOBO# paboTe HEOOXOAMMO UCTIOIB30BaTh TOJJOOHOE OMTUCAHHE.

Ilpumep 3. PaccmoTtpuM Taxxke i npumepa onucanue komanisl IF B popmare BHD.
Bo-nepBbIX, He OyZieM YYUTBHIBATH BO3MOKHOCTH PacIIMPEeHHOro pexuma paborst CMD, u, kpo-

M€ TOT'O, COKpAaTUM IIPpU 3TOM HEMHOI'O CUHTAKCHUC U CCMAHTUKY OIMUCAHUA.

<Oneparop IF>:= IF_ [NOT] <BapuaHTH KOHCTPYKUHMy omneparopa IF>

< BapmuaHTH KOHCTPyKLuy oneparopa IF>:= <koHcTpykuwuu ERRORLEVEL> | <kOH-
CTPYKLu¥ CO cTpokamm> | <kxoHCTpykuwuwu EXIST>

<xoHcTpykunuy ERRORLEVEL>:= ERRORLEVEL <umciyo> <KoMaHpa>

<KOHCTPYKLIM¥M CO CTpokampy>:= <CTpoka>==< cTpoka > <KoMaHpja>

<koHCTPpykLmuy EXIST>:= EXIST <uMms dJarZJra>_<xomaH,qa>

<cTpoka>:=<anbas NOCIeNOBaTEeJNBLHOCTE CHMBOJIOB HO npobena > | <nepeMmemH-
Has> | $%<nepeMeHHas>$ | <mapaMeTp KOMAaHIHOM CTPOKM>

<napaMeTp KOMaHOHOWM CTPOKM>:=%<gecaTudHas Luppa>

<pecsaTuuHass uuppa>:=0 | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |

Toe:

<Kkomaumoa> - 1100as KOMaHoa A3blIKa KOMauoHulx Qaiinos, ucknouas \F. /lannas xomanoa
BbINOJIHSEMCSL 6 Clyuae, eciu yciogue, 3a0annoe 6 onepamope |\F, aensiemces ucmunnvim.

<yucno> - yenoe uucio 6Oe3 3HAKA, KOMOpPOe CPABHUBAEMCS CO 3HAYEHUeM NepeMeHHOL
ERRORLEVEL, onpeoenarowuii ko0 ozepama nocieoueu 6bINOJHEHHOU 8 KOMAHOHOM
gaiine npocpammvl Ul BCMPOEHHOU KOMAHObL. Medtcoy smumu 3Ha4eHuAMU noopasymesa-
emcs 3nax omuouwtenus (>=).

<umsa ¢aiina> - cmanoapmuoe ums ailia onepayuoHHOU CUCIEMbl, CYUecm8o8anue Ko-
mopoeo nposepsaemcs 6 ycrosuu EXIST. Venosue cuumaemca ucmunnvim, ecau ¢haiin
Hatioen 6 npedenax mexkyujel oupexmopuu uiu no zaoannomy nymu (PATH).

<nepemenHas> - 100As1 MEKCMOBAsL NEPEMEHHAS KOMAHOHO20 (hailna, GKIIOUAS U CUCEM-
Hble nepemenHble OKpYdceHus ycmanosieHuvie komanoou SET. Eciu ne ykazanvl cumeonvl
npoyenmos (%), mo ums nepemeHHol paccmampusaemcs KaKk Cmpoxd, d RpOmMuGHOM CJLy-
yae paccmampueaemcs 3Havenue SMou nepemenHol.

< 1106as nociredo8amerbHOCMb CUMBONI08 00 npobera > - N00as Nocied008amenlbHOCHb
CUMBOJI08, KOmopas ozpanuyusaemcs npoberom. Heobxooumo cieoumn, umobwl 6 epynny
CUMBOJI08 CLYYAlIHO He NONAOANU CLyHCeOHble CO8A.

IIpumepel vcrionb3oBaHUs oniepaTopa KoMaHAHbIX (aitinos IF:

1. IF ERRORLEVEL 3 GOTO MET1 — nepexon va metky MET1, ecu

ERRORLEVEL >=3
2. IF (%1) == () SET VAR=NODOSTUP — nepemennoit VAR npucBanBaercsi 3HaUCHUE
NODOSTUP ecnu nepBb1ii napameTp He 3a/1aH.
3. IF NOT EXIST FIRST.EXE GOTO FINISH — nepexon na merky FINISH, ecnu ¢aiina
FIRST.EXE He cyiiecTByer.

IIpakTuka.

1. Onuwume 6 BH® cunmakcuc eewecmeennozo yucia c nopsaokom ( Ilpumep uucna:
12.234 E +10).

2. Onuwume ¢ PH® cunmakcuc 3anycka komanono2o ¢paiina onsn 2-i JIP (ob6s3amenvHoe
mpebosanue K JIP).



111
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI]

3. Onuwume ¢ FH® cunmakcuc 3anycka npoepammsl 0ns 6-u JIP (o6s3amenvHoe mpe-
boseanue k JIP).

4. Onuwume 6 BH® cunmakcuc 3anycka pe3udenma ons KP (o0s3amenvrnoe mpebosa-
Hue k KP).

5. Onuwume 6 BH® cunmaxcuc onepamopa |\F onsa pacuupennoeo pesxcuma CMD.
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14. PaboTta ¢ MHTerpupoBaHHbIMM ¢anNoBbLIMU MeHe-
axepamm

Bbl HaBepHO yke MOHAIM, YTO MpU paboTe B peXUME KOMaHIHOW CTPOKU MPHUXOTUTCS
BBOJIUTH MHOTO KOMAaH/I M BBINOJIHATH ONEpaIMii MEePEKITIOUEHIs] MEX/ly KaTalloraMH, JUCKaMU.
[Ipu padore B cpexe Windows Ttaxke HMPUXOAUTCS BBINOJIHATh AHAIOIMYHBIC JICHCTBUS, HO B
3TOM cityyae Bbl MOXeTe BOCIOJIB30BaThCsl cTaHAapTHBIM npuiiokeHneM — Windows Explorer.
U1 B mepBoM U BO BTOPOM cCiIy4ae paboTaTh HE OUY€Hb yJ00HO, TPYLOEMKO U BO3MOXKHBI OIIMOKH
IpY BBIOJHEHUHU onepanuidi Haj (ainamu. s Gospiuero yno0CTBa MpeayCMOTPEHbI CHElH-
aJIbHBIE MPOrPaMMBbl, KOTOpPbIE HA3bIBAIOTCS (HAaMIOBBIMU MEHEIKEepaMu. DTU MPOrpaMmbl odec-
MIEYMBAIOT BHITIOJHEHNE MHOYKECTBA TIOJIE3HBIX ONEpaluii U OYeHb YAO0OHHI B pabdote. Hanerocs,
4TO JJaXKe IPU IIEpBOM 3HAaKOMCTBE BbI B 3TOM cMOxkeTe yOeIuThCs.

PazHoBuHOCTEH (haiiIOBBIX MeHEKEepOoB MHOTO. OHM 00eCrieunBarOT paboTy KaK B pe-
xume smynsnuu JJOC, tak u B cpene WINDOWS. TlepeunciuM ocHOBHBIE BO3MOXHOCTHU (aii-
JIOBBIX MEHEKEPOB:

— Ynpasnenue ailinamMu (KOnupoBaHue, epeMelieHne, IOMCK U MHOTHE JApYyTrHe);
— YnpasiieHue porpaMmamu (3aIyck, HacTpoika u T.1);

—PenaktupoBaHue TEKCTOBBIX (paiiios;

— CopTtupoBka (haisos;

—Ilouck ¢aitnos u uHGpOpManuu B Qaiiiax;

— W MHOTHE Ipyrrue BO3MOKHOCTH.

B nmanHOM pa3zmene MBI KpaTKO TTO3HAKOMHMCS C TpeMsi TaKUMH IPOTpaMMaMH:
DosNavigator, FarManager u. Kpome 3Tux BapranToB Bbl MOkeTe BCTpPETHTh U JApyrue Qaii-
noBeie Menemkepsl: Norton Commander, Volkov Commander u apyrue. @yHKIHOHAIBLHO U TIO
uHTepdeiicy 3TH NporpaMMbl OUeHb MOX0XKHU APYyT Ha Jpyra. Camoe CylecTBEHHOE OTIMYUE —
9TO Ha0Op PYHKIIMOHAIBHBIX KJIABHII, KOTOPBIE HCIIOIB3YIOTCS ISl YIIPABIICHUSL.

OO6muM 11151 Beex (haillIoBBIX MEHEIKEPOB SIBJISIETCS TO, YTO B OKHE IPOrpaMMbl OOBIYHO
Ipe/CTaBJIeHbI BE MaHeNu (J1Ba MOJO0KHA), OJHA U3 KOTOPBIX SBJISETCS aKTUBHON. AKTUBHOCTh
0OBbIYHO BbIZENAETCS IBETOM. llepekitoueHne Mexay MaHeIsMU OCYILECTBISETCS KJIaBHUILIEH
TAB. B akTHBHOM OKHE BblA€JeH OJOYHBIN Kypcop (BbLAENSETCS LIBETOM MM paMkoii). He
HY)KHO MyTaTh 3TOT Kypcop ¢ KypcopoM MbIln. biiouHblil Kypcop BblaensieT o0beKT ((aitn), Hax
KOTOPBIM MOT'YT OBITH BBIIOJIHEHBI ONEpanuu (KOMUPOBAHMS, MEpEMEIEeHHs, YIaIeHUus U T.1.).
[Tonckaska 0 BO3MOXKHBIX omnepanusx ((QyHKIIMOHAIbHBIX KJIaBHUIIAX) OOBIYHO MOMEMIAETCS B
HIDKHEH cTpoKe OKHa (hailloBOro MeHemkepa.

Bropoii 0co6eHHOCTBIO (halIoBOTO MEHEIKepa, SBISETCS HaIM4ue KOMaHAHON CTPOKH,
B KOTOPOH MO>KHO BBOJHUTH KOMaHJBI W 3aIyCKaTh mporpammbl. KcraTu, oOBIYHO 3aITycK Mpo-
rpaMMBbI MOKET OBITh BBHITIOJHEH MPOCThIM HaxaTtwem kinaBuiin ENTER, mocne BwimeneHus
HY>KHOU TTPOrpaMMBbI ¢ TIOMOIIIBIO OJIOYHOTO Kypcopa. KomaHTHas CTpoKa aHaJIOTHYHA KOMaHI-
HOM cTpoke B pexxume smyisiiinu JJOC, mof yrpaBieHrHeM KOMaHIHOTO Tporieccopa. Ecnu daii-
noBeIid MeHemkep padoraer B cpeae WINDOWS, komaHmHash cTpOKa COOTBETCTBYET PEKUMY
BBOJ1a KoMaH/ B MeHIo myck: [TY CK/Start=> Beimonauts/RUn => BBo1 KOMaH b1



113
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI]

14.1. Dos Navigator

Oxno (aiinoBoro meHemkepa Dos Navigator (ects Ha caiite) npeacraBieHo Huke. Ha
JICBOM MaHEU MPEACTaBJICH Katajior (qupekropus, manka) aucka (c:)- C:\QC25\BIN. Ha npaBoii
MaHesu Karajor aucka (i:).

dn.com ;Hﬁj

—————= (G:\QC25\BIN
Name Name Name
mouse bhalll 00
mrezl2 har echo_paukhat
msherc brg_3_1 hat
choice i bhat
chrtdemo hat turbassl win
compare bhat turbhass2 win
copyfile hat turbhass3 win
gcstart test_psp crlf bhat turbhass4 win
dim unldres date 3 hat turbassS win
dimd 2menuz2 dectobin ;3 hat
fixshift _qcl dectohex tasmdoc
arg-cp dectooct he
argl define he_ask
args dlist he_heep
atocget dumph i choice
labr-4o ball dumph0 b tasm

<UP--DIR> 17-03-09 12 g 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:
[ACDEFGHTIJEKL 1] [ACDEFGHI JKL % J——m7m
1:\2008_2009\kaf\sp_2009\met_mater>
Fi Help F2 User F3 Uiew F4 Edit F5 Copy F6 Ren F?7 MkDir F8 Del Fi0 Menu

Jiist BBIXO/1a B MEHIO MOYKHO HMCIoJb30Bath kinasuine F10. [y 3aBepiieHust mporpaMMel
HE00XOIMMO BOCIIONb30BaThes KiaBuiiamu Alt+X. HazHaueHue (yHKIMOHATIBHBIX KIIABHII JUIS
BBIIIOJIHEHHSI OCHOBHBIX OIlEpallMi ITOKAa3aHO B HW)KHEN CcTpoke. [Ipy BHIIONIHEHMM oOllepanui
KOIMPOBAHUS U MepeMelieHus (aiuibl OyayT KONUpPOBAaThCs M3 aKTUBHOW MaHENIH MEHEKepa B
NIaCCHUBHYIO NaHeNb. Bropas cTpoka CHU3Y MpeacTaBisieT coO00H KOMAaHIHYIO CTPOKY Ul BBOJA
koMaH. [IporpamMma 1o3BoJIA€T A€NIaTh MHOXKECTBO CIIELIMAIIBHBIX HACTPOEK, KOTOPBIE 3HAYM-
TEJIBHO YIPOILIAIT paboTy nojb3oBarens. Hanpumep, MOXKHO CO3/1aTh MOJIb30BATEIBCKOE MEHIO
(F2) mist OBICTPOTO BBI30BA HY)KHBIX IPOTPAMM H BBITIOJHEHUST KOMaH/I.

14.2. Far manager

OxkHo ¢aiinmoBoro MeHemkepa Far manager (ecte Ha caiite) mpenctaBieHo Huke. Ha
JIEBO# TIaHENM MPeCTaBIeH KaTauor (IupexTopwus, mamnka) aucka (c:)- ¢:\QC25. Ha mpaBoii ma-
HEJIM KaTtajor aucka (1:).

BH| {1:\2008_2009\kaf\sp_2009\met_mater} - Far N -|o| x|
C:\QC25 :

ond3.hat
E .hat
tasm.hlp

td.hlp
test.bat
test.txt
par.bat
.hat

.bhat
test5.bat
J .hat
rl_vard.bat at.hat
sec.bat tlink.hlp
Evaluation version — Evaluation version
< Up > 20.02.09 00:08)|||. - < Up > 19.03.09 18:04
30 bytes in 1 file 2,672,466 bhytes in 40 files
1:\2008_2009\kaf\sp_2009\met_mater>_
2 3 4 5 ? 8 2 10

3aBepuienue padotel FAR Beimonnsiercs knasumend F10. [l 3amycka MEHIO MCIIONB3Y-
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erca F9. Ilocne Heckonbkux ceaHcoB paboThl B (aiin menemxepom FAR Brl, HecomHeHHO,
OCBOMTECH U OYyJETE €ro HCIOoIb30BaTh B CBOCH padoTe.

14.3. Windows/Total Commander

s pabotel B cpeae WINDOWS moxno ucnosis3oats Windows Commander wiu
Total Commander (curoHuMBI). OKHO 3TOW MPOrpaMMbI IOKa3aHO Ha PUCYHKE HUXKE.

= ~
E Windows Commander 5.11 Professional N E]@
dakin  BolaeneHnme KomaHael CeTe Bua  KoHdurypauma 3anyck k2 Cnpaeka

ME #: & | %> 5888 2a
[-c-1| v |[system] 11 897 292 us 61 440 560 k ceoGoaro (-] |11 [v][data] 2 318 148 us 81 923 432 k cBo6oano (-

Qc25\ i:\2008_2009\kaf\sp_2009\met_mater\*.*

Uma Tun |Pasmep [ lara Arpu6| [Wma Tun Pasmep [ flara Atputy
Bool--1 <DIR> 20.02.2009 00:08---- | Rel--] <DIR> 19.03.2009 1 -~
Cdlasm_ed] <DIR> 12.03.2009 13:32---- [Ttests bat 402 19.03.2009 20:36-a-- | |
C1IBin] <DIR> 17.03.2009 12:31---- Fsub bat 132 19.03.2009 18:28-a--
Cdlinclude] <DIR> 12.03.2009 11:15---- [~second bat 137 19.03.2009 18:27-a--
CJnab3k] <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--
CJ[masm] <DIR> 17.03.2008 13:56---- Ffirst bat 254 19.03.2009 13:29-a--
(CJ[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--
(C1[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--

[second2 bat 85 17.03.2009 09:25-a--

Fpan bat 113 16.03.2009 14:09-a--

Fl1ab2svs 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--
FAr_var4 bat 287 27.10.2004 19:13-a-- |,

0 u3 0 k B 0 us 1 pannalos) ormeueHo 0 us 2 609 k B 0 us 40 ¢annalos) ormeueHo

i:A\2008_2009\kaf\sp_2009\met_mater> [+ j
[ F3 Npocmorp ][ F4 lNpaska ][ F5 Konus ][ F6 lNepemew ][ F7 CosaKar ][ F8 Yaanuro ][ Alt+F4 Boixoa ]

JlocTaTOYHO BHUMATEIBHO MIOCMOTPETh, YTOOBI YBHIETh CXOJCTBO C APYTHMMH (DailJIOBbI-
M Menemkepamu. Ocobennocteio  Windows Commander mo cpaBHEHHIO C JJIPYTUMH
PaccMOTPEHHBIMH MEHEKePaMHU sIBJIsIETCs O0Jiee aKTHBHOE MCIOIb30BaHKe MbIiii. Kpome Toro
3/1ech coOroIeHbI Bee cTanaapThl WiNndows nporpamm (MEHIO B KJIaBHATYPa).
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15. Pa3paboTka 6noKk-cxem nporpamMmm

Baxkneiiimum stanoM pa3zpaboTKy mporpaMM U IpOrpaMMHBIX CHCTEM sBiiseTcs (opma-
JU3alMs Mpoliecca BBIMOJHEHUS onepaluuid (11aros, ACHCTBUN, BIOXKEHHBIX MPOILECCOB U T.I.).
OTOT ATan Takke Ha3bIBalOT pa3pabOTKOW alropuTMma mporpammsl. s takoi gopmanuzanuu
(popmanm3oBaHHOTO OMMCAaHUS) IOJKHBI OBITH HMCIOJB30BaHbI (POPMATU3OBAHHBIC S3BIKU, HE
coJieprkanire HeoJgHo3HayHocTel. CyllecTByeT MHOTO MOJOOHBIX TpadudecKuX s3bIKOB, HO, Ha
MOM B3IJISAJl, CAMBIM yJJaUHBIM SIBJISIETCS. (POPMATTM3OBAHHBIN SI3BIK OJIOK-CXEM.

HyxHO uMeTh B BUJy, YTO 3TOT S3bIK NOJAXOAUT HE AJIS BCEX OMUCAHHM HCIOJIb3YEMBIX
npu pa3paboTKe MPOTPaMMHOTO OOECHeueHus], a B MEPBYIO0 OUepeIb MCIIONb3YEeTCs IS OnHca-
HUSL TIOCJEIOBaTeNIbHOCTH AEWCTBUN M KoMmaHia. Hampumep, uisi omMcaHus CHCTEM KJIacCOB
NPUMEHSETCS S3bIK AUarpaMM KJIACCOB, JJISl OMTUCAHUS CTPYKTYp 0a3 JaHHBIX rpaduuecKuii S3bIK
cymHocTed u cBsazeil. Oxanako, ecnu Bam HeoOxoaumo pa3paboTaTh MeTOA Kiacca (Ipoueaypy,
(GYHKIUIO U T.J.) JaKe CPEeTHEH CIIOKHOCTH, TO NIPU pa3padoTKe €€ U ee OTIAAKH 000iTHCh Oe3
0J10K-cXeMbI. Sl y)ke He TOBOPIO O JOKYMEHTHPOBAaHHHM MPOTPAaMMHOrO OOecreueHus, COXpaHe-
HUS “THOOPMAIMH O MTPOEKTE JUIS MOCIIEIYIONIET0 COPOBOXKACHUS M MOJICPHU3AIIUH.

Jiia mabopaTopHbIX padoT mo aucuuminHe CUCTEMHOE MPOrpaMMHUpOBaHUE, MIPHU pa3pa-
00TKe KOMaHAHBIX (alIOB U IporpamMMm Ha s3bike AccemoOiiep, 1ernecoodpasHo (u Tpedyercs)
UCIIOJIb30BaHUE OJIOK-CXeM KaK OCHOBHOTO SI3bIKa JUIsl OMUCaHHUs anroputMmoB. [losTomy, s B
JAHHOE 1T0COOMEe BKITIOYMII STOT Pa3Jiell.

SI3bIK OJ0K-CXeM sBIseTCS rpaUIecKUM S3bIKOM ONHCAHMs aaropuTMoB. B obmiem ciy-
yae, OJIOK-CXeMa 3TO OPUEHTUPOBAHHBIN Tpad U3 CreruaIbHbIX JIEMEHTOB - OJIOKOB (BEpPIIUHBI)
U CBSI3€ (CTPENIKH U JINHUM).

15.1. HazHa4yeHue GNOK-cxeM nporpamMmm

brok-cxemsl (s Oyay MCHoONb30BaTh Ha3BaHUE C JAeUCOM, XOTSA JAOMYCTUMO U JIPYTroe)
MIO3BOJISIOT 00ECTIEUNTH CIIeTYIOIIeE:

— Cozpare GopMann30BaHHOE OMHUCAHHME AITOPUTMa PabOThl pazpabaTbiBaeMON MpoTpam-
MBI

— Ha cMmbIcioBoM YPOBHE U HA JIOTUYCCKOM YPOBHEC MPOBCPUTH MMPABUIBHOCTE OITMCAHHOT'O
aIropuTMAa.

— Bpyunyto (1o maram) BBITIOIHUTE CO3AaBAEMYIO MIPOTPAMMY U MPOBEPUTH KOPPEKTHOCTh
BBITIOJTHSAEMBIX JICUCTBUIN U MOTYyYaeMOro pe3yabTaTa.

— CIyXHTb OCHOBOW IS CO3JIaHUsS MPOTPaMMBbl HA KOHKPETHOM SI3bIKE MPOTPAMMHUPOBa-
Husa. OOpamraro Barie BHUMaH#€e, 9TO TOJBKO B 3TOT MOMEHT MOKET OBITh NMPHUHSATO pe-
[IEHHE O BBIOOpE sI3bIKa MPOTPAMMHUPOBAHUS, MPUYEM MMEHHO XapakTep OJIOK-CXEMBI,
WJIU €€ BUJI, TIO3BOJIAET C/IeIaTh TaKOM BEIOOP O0siee TOUHO.

— CHyXuTb MOCKA3KOH MPH OTIAJKE MPOTPaMM C TTIOMOIIBIO YHUBEPCAIBHBIX OTIAUYHUKOB.

— He wuckmioueHo, 4To MO HAMMCAHHOW MpPOTpaMMe MOXKET OBITh MOBTOPHO MOCTPOEHA
OJIOK-cXeMa, a €€ MOKHO CPaBHHUTH C OJIOK-CXEMOM, MOCTPOSHHON Ha ATare MPOeKTHPO-
BaHUs. DTO CpaBHEHHE MOKET MPUBECTH K CIEAYIOIINM BBIBOJAM: MPOrpaMMa MmoCcTpoe-
Ha HEBEPHO, OJIOK cXeMa TMOCTPOCHA HEBEPHO HJIH, YTO HE YYTCHBI BaKHBIE OCOOCHHOCTH
pa3paboTaHHOTO AITOPUTMA.

Jlymaro, 9To TaHHBIN TIepedYeHb MOXKET OBITh MPOJODKEH U Jajiee, a 3/1eCh 1 OTMEUy, YTO
6HOK-CX€Ma MporpaMMsl MO3BOJIACT MPEACTABUTL MPOTpaMMy U aJITOPUTM B LICJIOM, B BUAC CAU-
HOTro 00pasa, Mo KOTOPOMY MOJKHO JIaTh €€ OLIEHKY: TUIoXas MporpaMMa Wil xopomras. Hampu-
Mep, eCJIi B OJOK-CXeMe MHOTO CBSI3€H (B TOM 4YHCIE W U3OBITOYHBIX), TO, BOBMOXKHO, CIIEIyeT
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MOJyMaTh O TOM, YTOOBI CIIOJIb30BaTh MPOLEAYPHI M, TEM CaMbIM, YIIPOCTUTh TOHUMAHUE AN O-
pUTMa U HAUCAaHHOW Iporpammbl. CUUTAIO0, YTO MPOTPAMMUCT, KOTOPBIA HE YMEET MPaBUIbHO
opopMIIATH OJIOK-CXEMBI U HE HCIIONB3YET UX B CBOEH paboTe, He MOXKET MPETEeHA0BaTh Ha 3Ba-
Hue NpodecCHOHaATBHOr0 IporpaMmmMmucTal

B 3aBucumocTy OT 3Tamna pa3paboTKu alroOpUTMOB MPOrpamMMm, OJIOK CXEMBI MOTYT UMETh
pa3Hylo CTeNeHb JAeTaabHOCTU. boree Toro, TexHonorus pa3padoTku OJI0K-CXeM JTOJIKHA IPey-
CMaTpUBATh IOCJIEJJOBATEIBLHOE PACKPBITUE JETAJEH aJrOpUTMa, IOCTEIIEHHOE YTOUHEHUE Jei-
CTBUH U OIepalyii, BEIMOIHIEMBIX [Tl pemieHus 3aaaun. Camblil 1eTalnbHbIN CIOCO0 OMUCaHUS
IIPOrpaMMBbl — 3TO ONMCAaHUE HAa YPOBHE KOMaHJ WIM onepauuil A3blka. XOTs 3TOr0 HE BCernaa
HY>KHO, TEM HE MEHEE, 3TO BO3MOXHBIA U caMblii HU3KUH YPOBEHb OMUCAHUS, K KOTOPOMY HYX-
HO CTPEMMTHCS, B YACTHOCTH IIPU IOKYMEHTUPOBAHUU ITPOIPAMM.

OTtMmeuy elie 0JJHY 0COOEHHOCTh OJIOK-CXEeM, KOTOpasi HHOT/Ia IPUBOJIUT K HEIOYMEHHUIO.

15.2. 9nemMmeHTbl 6510K-CXeM nporpamMmm

brok-cxeMsl, kak OBLIO YK€ OTMEUEHO, MPEACTABISAI0T cO00i OpUEHTUPOBAHHBII rpad, B
BEpIIMHAX KOTOPOro pa3MeniaroTcs crenuduaeckue 3aeMeHThl. KaKaplii 2JIEMEHT UMEET 0CO-
OCHHYIO CTPYKTYpY, CBO€ Ha3HaueHHe M 0003HaueHue. CaMoe CYIIeCTBEHHOE OTIIMYUE DJIICMCH-
TOB — YHCJIO BXOJSIIUX WU BBIXOASAIIMX CTpeoK. Jlornka paboThl aneMeHTa OJIOK-CXEMBbl B OC-
HOBHOM U ompenensiercs ux 4ucioM. OCHOBHBIE 3JIEMEHTHI (MX O0O3HAYCHHUS W HA3HAUYCHHE)
MPEJICTaBJICHBI B TAOJIHILY PACIIONIOKEHHON HIDKE.

Obo3nauenue Inemenma Ha3nauenue Ilpumeua-
Hue
DJIEeMEHT THuIla Mpo-
l LIECC OMMCHIBAET IMOCIIEI0BA- Hcnonezy-
Mpouece TEJIBbHOCTh JACHUCTBUN U ONE- | €TC KaK 3JIEMEHT
pamuii. Omepaluu  BBITIOJ- | TTOCJIEIOBATEIBHOM

l HSIOTCSL OFIHA 3ajpyroi 0Oe3 | neTanu3aiu.
ycioBuil. Mmeer ogHy BXO-

JSIIYI0 CTPENIKY U OJIHY BBI-

XOJISIITYIO.
DNEeMEHT BETBJICHUS, MoxHO wuc-
tuna ycinoBue. Ecmu ycno- | monp3oBaTth  000-
o BH€ IPU MPOBEPKE MOJIYYAET | 3HAUEHUS CTPEIOK
sHauenne wuctuHa (1, HA, | (1, HA, Wctuna,
1 TRUE), To nene Bemonasier- | FRUE)  wumu (0,
ca nepexon no crpenke mno- | HET, JIOXb,

meueHHoi 1. Eciam ycnoue | FALSE) cootBet-
MOJIydaeT Ha KOHKPETHOM | CTBEHHO.

mare 3HadeHue Jokb (0,
HET, FALSE), To BBITIONHS-
€TCsl TMepexo] IO CTpelKe
rnoMeueHHou 0.
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Obo3nauenue r1emenma

Ha3znauenue

Ilpumeua-
Hue

YcnoBue

OTO BapuaHT KOH-
cTpykiuu yciosue. Ormnwca-
HHE aHAJIOTHYHO. BO3MOKHEI
U JIpYyTrUe BapUaHThI CTPEIIOK.
CamMoe TriaBHOEC: OJIHA BXO-
JIMT, a JBE BBIXOAT.

Havano uukna

KoHeun
uMKna

MapameTpbl

U3 Tena unkna

uukna

v

B Teno uukna

JlaHubIi BJIEMEHT,
AJIEMEHT OMNHUCAHMS IHKJIOB,
HMMEET JIBE BXOJSIINE CTPE-
KM U JIB€ BBIXOJSIIHNE CTPEII-
ku. HasnaueHue crTpenok
MIOKa3aHOo Ha pucyHke. B mno-
Jie JaHHOTO OJIOKa 3aIluChl-
BAIOTCSl yCIIOBUS MPOJOJIKE-
HUS ITUKJIa ¥ U3MEHSIEMBIE Ha
KaXJIOM €ro Imare mnapamer-

pBI.

JlaHHbIN
JJIEMEHT PEKOMEH-
AYyCTCA 1
odopmiieHus OJIOK-
cxem jabopartop-
HBIX paloT.

( Havano umkna 1

Teno uyukna

;
[ e
.

Hpyroi snemeHTt s
OpraHu3aluy UKINYECKUX
¢parmenToB nporpamm. OH
COOTBETCTBYET I'OCTy.
OTOT 3JEMEHT COCTOUT U3
JBYX 4YacTeW, B IIEpBOU 3a-
MU CBIBAIOTCS HayaJIbHbIE
yCIIOBUS LIMKJIA, @ BO BTOPOM
YCIIOBUS €r0 MPOJAO0KEHNUS.

IIpn opra-
HU3AIMA  BJIOKEH-
HBIX ILHUKJIOB HE
BCerga  SABJIAETCA
HArIAOHBIM.  OJle-
MEHT He SBIAETCSA
00s3aTeNbHBIM I
JIP.

d

MevyaTb

DnemeHT i 000-
3HA4YeHUS BBIBOJIA WH(OpMa-
LM, B YACTHOCTH Ha I1€YaTh.
JlaHHBI 3JIEMEHT MOXO0X Ha
AJIEMEHT THIIa MPOLIECC U BO
MHOTHX  CIyJasX  MOXKET
OBITH UM 3aMEHEH.

B JIP nyu-
i€ HCIIONIBb30BaTh
pouecc.
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Obo3Hnauenue 3nemenma Ha3znauenue Ilpumeua-
Hue
DJIEeMEHT THIla Tepe- Pexomen-
Kiovarens.  meer onuH | myercs ans BbI-

KnioueBoe ycnoBue

T

BXOJ ¥ MHOJXKECTBO BBIXO-
noB. Ilo xiroueBoMy ycio-
BHIO oOmpeensiercss (BbIYKC-
JSIeTCs) HOMEP BBIXOJAQ, IO
KOTOPOMY MIPOU3BOIUTCS
nepeaayda yrnpaBJiIeHUS.

noinHenus JIP 1o
Kypcy.

YcnoBue 1

YcnoBue 2

N

YcnoBue N

Oto gpyras ¢dopma
Onoka mepekmovarens. Ho
CCThb U OTJIMW4YMA, HallpUMCEDP,
YCIIOBHSI, MOTYT OBITh pa3-
HBIMU MW YHUCIIO BbIXOIJOB
OoJIbIIIC HA CTUHUILY, TAK KaK
MPEIyCMOTPEH BapUaHT, KO-
rla HU OJHO YCJIOBUE HE

cpaboTano (1Mo yMOIT4aHHIO -
default).

IIpumensaTh
Pa3HOBUIHOCTH
0JIOKOB TIEPEKIIIO-
yaTensl Kelarellb-
HO Ha OCHOBE JIO-
TUKUA PaboOTHl Mpo-
IpaMMBlI.

!

HY uukna

:

> Teno uukna

MpoagomknTb

MpoBepka
3aBepLueHus

3nech TMpejcTaBicHa
KOHCTPYKLUs, KOTOpas He
ABJIIETCS OTIEJIbHBIM  3JIe-
MEHTOM OJIOK-CXEMBI, a CO-
CTOUT U3 TPeX BaXKHBIX OJ0-
KOB, KOTOPBIE JTOJDKHBI TPH-
CyTCTBOBaTh B JIFOOOM ITHK-
7e:  3aJjaHhe  HavYallbHBIX
ycnoBuii mukia (HY), temo
[UKIIA, TPOBEpKa YCIOBUS
3aBepIICHUSI/ TIPOIOKEHUS
UK.

Oty  mpo-
CTEHUIIYIO, HO
000011IEHHYIO
6J0K-cXemy o

BKJIIOUWI I Oo-
jlee YETKOro ITOHH-
MaHHUS MUKIIOB. Ta-
KYI0O KOHCTPYKIIHIO
MOXKHO HCITIOJIB30-
BaTh C OMEpPATOPOM
IF, if.

3nech Takxke Mpel-
CTaBJICHa KOHCTPYKIIHS, KO-
Topa;{ HC ABIISICTCA OTHOCIIb-
HBIM  DJIEMEHTOM  OJIOK-

Oty  mpo-
CTEHIIYIO, HO
00001IeHHYO

0JIOK-CXeMy S
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Obo3nauenue r1emenma

Ha3znauenue

Ilpumeua-
Hue

!

HY uukna

MpoBepka
3aBepLueHus

Mpoaonxutb

Teno uukna

CXEMBI, @ COCTOMT U3 TpeX
Ba)XXHBIX OJIOKOB, aHAJIOTHY-
HBIX  MpEeAbIAyIIeH  KOH-
cTpykuuu. OTiauuue 3aKiro-
YaeTcsl B TOM, YTO TEOPETH-
YeCKM BO3MOXKEH ITMKJI 0e3
CIUHOI'0 BBIIOJHCHUS Teia
nukiaa (CpaBHM KOHCTPYK-
nuu DO u WHILE).

BKJIIOUMI i 0oO-
JIe€ YETKOro IOHH-
MaHHs LIUKIOB. Ta-
KYIO KOHCTPYKIIHIO
MOJKHO HCIIO/IB30-
BaTh C ONEPATOPOM

IF, if.

Tako »3JjIEMEHT HC-
MOJIb3YeTCS JJIsl BbIACNICHUS

Heo6s3a-
TEJILHBIA  DJIEMEHT

aneMeHT oauH. MmMeer onHy
BBIXOJSIIIYIO CTPETIKY.

B OJOK-cXeMaxX y4YacTKOB | OJIOK-cxeM. B moiis
<—>C Mpoueaypa ) BbI30Ba mpoueayp (¢dyHk- | Ooka  3amuchiBa-
UM, METOAOB, MOANPO- | €TCA Ha3BaHHUEC
rpamm H T.1.). IPOLEAYPHI.
JBoriHas CTpeEJIKa
MOKA3bIBAET TO, YTO BBINOJ-
HSIETCSl BO3BpAT U3 MPOIICTY-
DB
JlaHHBII 3JIEMEHT ns  mpo-
ompefieNiieT Hayalo aliro- | TpaMM C HECKOJIb-
pUTMa, HAYaJl0 BBITOJIHCHUS | KHMHU BXOJIaMHU
nporpamMMmbl. Yaiie Bcero B | HAWadbHBIE  dJie-
OJIHOM OJIOK-CXeMe TaKOW | MEHTBI JOJKHBI

OBITh TTOMEYECHEL.

JlaHHBIN 3JIEMEHT
ONpeAeNsieT KOHEl alrOpuT-
Ma, KOHEIl BBIIIOJHEHUS MPO-
rpammel. Takux 31€eMEHTOB
MOXXET OBITh HECKOJIBKO, B
3aBUCHUMOCTH OT JIOTUKH pa-
00Tel TporpamMmel. Hmeet
OZHY BXOJISIIIIYIO CTPEJIKY.

OneMeHT
OKOHYAHUA MOXKET
HUMETh OIWH HIIH
HECKOJIBKO BXOJIOB.

o e

Hanubiii (1 cnenyto-
IIHI1) 37IEMEHT UCIIONIb3yeTCs
JUTSL YCIIOBHOTO pa3phiBa CO-
eIMHAIONNX JTHHUHA. B 1one
pIIEMEHTa 3aMHUChIBACTCS
obo3HaueHne (yame OykBa
wi nugdpa). 9to 0b6o3HaUe-
HUE JOJKHO COOTBETCTBO-
BaTh OOO3HAYCHHIO JIPYTOi
TOYKH pa3phiBa.
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Obo3nauenue r1emenma

Ha3znauenue

Ilpumeua-
Hue

OTOT 3JIEMEHT SBJISA-
€TCs MAapHbIM K IIPEabILY-
mieMy. OHM ITO3BOJISIFOT Op-
raHU30BaTh pas3pblB JIMHUN
Ha OJHOM JIUCTE WJIM Ha pa3-
HBIX JINCTaX.

OJIEMEHTEIT B BHUJIE
IIPOCTHIX JIMHUM U JIMHUM CO
CTpeJIKaMu 3aJal0T  CBS3U
MeXAy OJIOYHBIMU 3JIEMEH-
TamMu OJ0K-cxeM. JIIs TuHUiA
0e3 CcTpesoK mojpa3zyMeBa-
eTCsl CTpeliKa: CBEpXY - BHH3
U cieBa - Hanpaso. JIuHuu ¢
JIBOMHBIMU CTpENIKAaMH HC-
MOJIB3YIOTCS Il 00O3Haue-
HUS BBI30Ba MPOIIEYP.

Jluann mo-
ryT OBITh JIOMaHBI-
MU, HO TOJIbKO O]

MPSIMBIM YIJIOM
(I'OCT). Ilpenamo-
YTHUTEIIbHEE uc-

N0JIb30BaTh JINHUH
CO CTpEJIKaMH.

15.3. Npumepbl 6G10K-cxeM nporpamm

B nanHOM paszene Mbl pacCCMOTPUM HECKOJIBKO IPUMEPOB OJIOK-CXEM JUIsl MWILTFOCTPALUU
MCIIOJIb30BaHUs JIEMEHTOB M IIPUEMOB IIOCTPOEHUS aIrOpUTMOB. [IprMepsI MpocThIE U COOTBET-
CTBYIOT IIporpaMMmam, KOTOpPbIE PacCMOTPEHBI B IPYTUX paszfenax Hacrosiiero nocodus. Iepen
0JI0K-CXeMOl JaHa CChlIKa Ha pasjiesl, B KOTOPOM OIMCaHa MporpamMMa el COOTBETCTBYIOILAS.
Ecnu mienkHyTh MBIIIKON Ha cchUIKY (¢ kiaBumei Ctrl) MOXKHO onepaTUBHO MEPEUTH K TECTY

pOTPaMMBI.
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[Tpumep GIOK-CXeMBI MTPOTPAMMBI /I KOMaHTHOTO (aiiia, paCCMOTPEHHOTO B pasjiene
Owwuoka! Hemounuk ccvlinku e HailoeH.. JIanHbIii KOMaHAHBIA (DA COOTBETBYIOT MPOTPaAM-
Me, KOTOPYIO HYHO pa3zpabotats B JIP Homep 2. B G1ok-cxeme 3Toro mpuMepa npoaeMOHCTPH-
POBAHO UCHOJB30BaHUE MEPEKIIIOYATENsI U 3JIEMEHTOB Tula mpouecc. OTMETUM, YTO MEPeKIIro-

(  Havano )
v

= OuucTKa aKpaHa

'

BbiBOA MeHIO
(ECHO)

A 4

3anpoc KnaBumwum
(BE ASK)

v

ERRORLEVEL = ?

s

@¢— Pexuml Pexum 2

v

C KoHeu )

yaTelb B KOMaHIHOM (paite peannzoBaH ¢ nomoinTio Aupektus IF, moatomy, ctporo rosops,
0JI0K-cXeMa He COBCEM TOYHA, XOTS MOJIHOCTBIO OTPakaeT aJIFOPUTM Nporpammsl. [IpuunHa He-
TOYHOCTH JAHHOU OJIOK-CXEMBI 3aKJII0YaeTCs B TOM, HE ICHO KyJa Mbl OyJleM JIBUTaThCs B TOM
ciyuae, korja oyzaer nonydeH pesyiabrar ERRORLEVEL < 1. BcnomHuTe, 4TO CpaBHEHHE BbI-
nosiHsieTcs no ycnosuto >=. [Ipu ucnonszoBanuu BE ASK gonmyctMo Ha3Ha4uTH K104 BO3Bpa-
Ta [0 yMOJIYaHuto, Harpumep 3. Torna nporpamMma 3aBepIINTHCA 1aXe IPU HEBO3MOYKHOCTH 3a-
JaHUsI HY’)KHOTO HOMepa ¢ Ki1aBuatypsbl (oTauuHbiME OT 1, 2, 3). [Ipu ucnons3oBanuu CHOICE
TaKO€ HEBO3MOKHO, TaK KaK KIIF0Ya [0 YMOJIYAHHIO 331aTh HEJIb3S.

Korna BeiOpan MeToJ peanu3aluy aJropuTMa MOKHO MPHUCTYHNUTh K HalMCaHUIO MPO-
rpammbl. Eciin 010K-cXeMy /71 Hallero KOMaHAHOTo (aiiia mOCTPOUTh MOCIe HAalMCaHUs Mpo-
rpaMMBbl, TO OHa MOXKET BBITJISJIETh TaK, KAK MOKA3aHO Ha CJIEIYIOIEM PUCYHKE.
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Orta Onok-cxema ABsieTcs 0osee TOYHOM, TaKk KaKk MOXET MPaBUIBHO paboTaTh U B TOM
cltydae Korja Ko Bo3Bpara < 1.

( Hauvano )
v

OuucTKa 3KpaHa =

v

BbiBOa MeHIo
(ECHO)

v

3anpoc knaBuLm
(BE ASK)

ERRORLEVEL=3
a

Het

ERRORLEVEL=2

Het

ERRORLEVEL=1

Het

o)

B aroi cxeme nepexirogaresp MOCTPOEH Ha OCHOBE BTOPOM KOHCTPYKIIMH.

Pexum 2 _>A

Pexum 1
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[Tpumep OJI0K-CXEMBI AITOPUTMA MPOTPAMMBI Ha SI3bIKe AccemMOIep ¢ mpoueaypamu ( CM.
paznen Quuoka! Hemounuk cevliku ne natiden. ). Cienyromas 0J0K-CXeMa IMOKa3bIBaeT Kak
UCTIOJIb30BaTh OJIOKU BBI30BA POLIETYD.

C Havano )
v

3arpys3ka DS

L 2

BbiBog cumBona )
LET <—>< PUTCH

MepeBoa CTPOKMN <—>C CRLF )

v

dopmupoBaHue PA -
ANWHHOro agpeca

L 2

BeiBog cumBona B 4—»( TESTP )

v

MepeBoa cTpokM 4—»( CRLF )

OxupgaHue BBoaa
cumBoOna

v

3aBepLieHune
nporpaMmbl

v

( Kowew )

JI71st OTAeNbHBIX MPOLEIYP HYKHO pa3padoTaTh OTACIbHBIE OJOK-CXEMBbI U MIPEACTABUTH
B oTueTe. B MeTOIMUECKUX yKa3aHUSX OTMEUYEHO, YTO €ciiv Bbl ucnosib3yere moBTOPHO OJHU U
T€ XK€ MPOIEAYPHI, TO JOMYCKAETCS HE MOBTOPSATH B HOBBIX OTYETaX OJIOK-CXEMBI 3THX IMpPOIIe-
nyp. IIporpamma amst 3Toii 610K-cXeMbl 04eHb rpocta. OmHaKo, OJIOK-CXeMa HYKHa ISl 1eTalb-
HOTO OTIMCAHUS IIaroB, KOTOPhIE HY>KHO BBITIOJHUTD JIJIS1 PEIICHUS 3a/1a4H.

B neranbHO#l OJ0K-cXeMe MBI MOXEM pacnucarh ajaropuTt™ paboThl MPOrpaMMbl BILIOThH
710 OTJEeNbHONW KOMaH/bl. DTO MO3BOJIAET NMPOLEAYPY KOJUPOBAHUS CAEIATh MPOCTOi U dopma-
Tu30BaHHOU. BO3MOXXHO B Tpymnmax pa3pabOTYMKOB M TaKOE: OJMH MPOTPaMMHUCT-aHATUTHK Pa3-
pabaTbIBaeT aNropuTMbl U OPOPMIISET JleTalbHbIE OJOK-CXEMBbI, a Ipyrue, IpuyeM MeHee KBa-
TUGUIUPOBAHHBIE BBIMOIHIIOT KOJUPOBAHUWE M OTIAAKy IporpamMm. Takoe paslieneHue BO3-
MOYKHO, TaK KakK MpOIECcC CO3JIaHHs aJrOpUTMOB peLIeHMs 3aj1ad Oojee TPyAOeMOK, TpeOyeT
OoJbIIero omneiTa ¥ KBanudukanuu. Yacto ObIBAaeT Tak, YTO HAYMHAIOIINE TPOTPAMMHUCTHI 3aHH-
MAalOTCsl KOOAUPOBAHUEM IIPOrPaMM JI0 TEX MOP MOKa HE MOJIy4yaT AOCTATOYHOIO OIBITA U 3HAHUI
JUTSL CAMOCTOSITEIbHON Pa3pabOTKH CIOKHBIX aITOPUTMOB MPOTPAMM.
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JleranbHas OJI0K-cxema ImporpamMMmbl Ha AccemOnepe JUIsl BBIBOJIA 2-X CUMBOJIOB IIPHBE-
JleHa HUXKeE.

()
:

3arpy3ka DS
PUSH CS
POP DS

:

BbiBog cumBona LET
MOV DL , LET
CALL PUTCH

4—»‘ PUTCH )
n
epeBoA CTPOKM ( CRLE )

CALL CRLF

v

dopmupoBaHue PA

LEA BX , TESTP
MOV PA , BX

MOV PA + 2 ,DS

v

BbiBOoa cumBona B
MOV DL , 'B'
PUSH DX
CALL DWORD PTR CS:[PA]

TESTP )
POP DX

n
epeBopf, CTPOKU ( CRLF )

CALL CRLF

OxunpgaHue BBoga cMMBOnNa
MOV AH, OlH
INT O021H

v
3aBepLueHne nporpamMmmbi
MOV AL, O
MOV AH, 4CH
INT 21H

v

C Kowen )
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Hwxe mpencrasiena 6J10K-cxeMa MPOIeAyphl I TPOrpaMMBbl TIeYaTH CHMBOJIOB U CKaH
K010B KiaBui ( cM. pasnein 16.7. Ilpocpammol Ons nonyuenus cnucka Kooos ).

( Hauano )

YcnoBue KoHUA Koren )
LMKna He 3agaHo (1)

v

YutaTth CUMBOIJI:
key = getch()

BriBoa
cumBoOna

BbiBog scan
Kooa

A P
Aa BuiBoa v 3anpoc
Iy noaTBepXKAeHUA
Het key = getch()

( KoHew, )

B 5T10i1 mporpaMMe B HHTEPAKTUBHOM PEXHUME CUMTHIBAIOTCS KOJbI HAXKATHIX KJIABHIL, U
IIPOU3BOAUTCS MX pacnedarka. [I[porpamma Hanmcana Ha s3pike CH. B manHOM npumepe npousi-
JIOCTPUPOBAHO: HCIIOJIb30BAaHUE LMKINYECKON KOHCTPYKIMHU. VCmonb30BaHUE YCIOBHBIX 3ie-
MEHTOB ¥ ITPAMEHEHHE DJIEMEHTOB JIJIsl pa3pbhiBa JIMHHUH CBS3H B OJIOK-CXEMe.

B nmporpamme oprann3zoBaH O€CKOHEYHBIN IMKI. BBIXOJ M3 IMKIJIA BBITOTHSETCSA B Tele
LUKJIa Ipy npoBepke Haxkatus kinaBun ESC (kon 27) u moaTBepkaeHus kiaBuiiamu Enter nnu
kiaueit “Y”. IIpu cuuThIBaHUM KO/1a KJIaBHILH ITPOBEPSIETCS MEepBbIi OaliT. 3HaueHHe epBOro
OaiiTa yka3pIBaeT Ha BBOJI NEYaTHOTO CHMBOJIAa Wiu BBOJ ckaH koma (key = 0). [TogpoGHO O
CKaH-KoJjax cMOTpuTe B pazaene nocodus 16.5. SCAN — koowi.

[TpoBepku B MporpamMMme BBIMOJHSIOTCS omneparopoM If W YCIOBHBIM BBIPAKCHHUEM.
YcnoHoe Beipakenue (isgraph( key ) ? key : ' ") BcraBieHo B BbI30B pyHKIUHU nieuaT — printf.
Oyukius isgraph mposepsier mpu3HaK MEUaTHOrO CHMMBOJIA M OTOOpakaeT cumBoul (Key) mim
npoden Otmedy, yTo B OJOK-CXEME 3Ta JIOTHKA OTOOpPa)KaeTcsi yCIOBHBIM 3JIEMEHTOM, B IpPO-
rpaMMme BCTaBlieHa B BbI30B (pyHKIMH. KcraTH, 3T0 0JHA M3 NMPUYUH TOrO, IOYEMY HE BCEr/a
IpOTpaMMbl CT€HEPUPOBAHHBIE aBTOMATHUYECKH SBISIOTCS 3()(PeKTuBHBIMU U HarmsaHbIME. [To-
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cie npoBepku 3aBepiieHus: mo ESC B mporpamMme BBIMOTHSAETCS 3alpOC CUMBOJIA MTOATBEPIK/IE-
HUS U TIPOBEPKA €ro BBOJIA. J[J1 3TOTO MCIOJIB3YIOTCS YCIIOBHBIN DJIEMEHT OJIOK-CXEMBI.

U nocnennee, ¢ mOMOUIBIO 37eMEHTa B Kpykouke (“A”) Mbl MOKa3bIBaeM, Kak cJiejaTh
pa3phIB JUHUU CBS3U. DTO MO3BOJBIET HE TAHYTH CBA3YIOIIYIO JTMHHUIO Ye€pe3 BCIO CTPAHUILY U U3-
Oexarb nepeceyeHus TuHui. [locne BhISICHEHUS! TOTO, SIBJSETCS JIM CUMBOJI MEYaTHBIM WM HET,
MBI JTOJDKHBI TIEPEHTH Ha MPOBEPKY 3aBEPIICHUS IHUKJIA. DTO JEIAETCS C MOMOIIBIO J00aBICHUS
AJIEMEHTA C CUMBOJIOM “A” B MECTO MPOBEPKH KJIABUILN 3aBEPIICHHUS.

15.4. OchopmneHune 6n0K-cxemMbl NpPOrpamMmmol

ITpu odopmiieHun 6J0K-CXEM HYKHO COOJIIOaTh (OpMasbHbIC, BU3yalbHbIE U CEMaHTHU-
yeckue npaBuia. PopmanbHbIC MpaBUIIa 3aJAl0TCS S3BIKOM OJIOK-CXeM M HM300pakeHUEM €ro
3J1eMeHTOB. BusyanbHble npaBuiia MO3BOJISIIOT clieslaTh OJI0K-cxeMy Oosiee HarysgHoH. CMmbIcio-
BbI€ MIPaBUJIA OMPEACTISAIOTCS aJrOPUTMOM KOHKPETHOHW 3amayd pa3paboTku mporpammel. [lepe-
YKCIIMM OCHOBHBIE ITPABUJIA!

— Bce aneMeHThI 10J1KHBI UMETh TOYHO TaKOE€ YHMCIIO BXOJIOB U BBIXOJIOB, KOTOPOE OIpee-
JsieTcst N300paKEHUEM IIEMEHTA.

— JIOJKHBI CyLIECTBOBATh IYTH M3 HA4aJIbHOI'O 3JIEMEHTA XOTs Obl B OIMH KOHEYHBIH 3J1e-
MEHT.

— He momxHO OBITH JIEMEHTOB THIIA MPOLIECC C OJJHIM BXOJOM U 0€3 BBIXO/a.

— JlaHHbIE B OJIOK-CX€MaX HE OMUCHIBAIOTCS.

— W3 snemenTa THITAa IPOIIECC HE MOXKET OBITH 00JIee OAHOTO BHIXOAA.

— DneMeHTHl OJIOK-CXEMBI JIOJDKHBI 3aHHMaTh PABHOMEPHO BCE MPOCTPAHCTBO CTPAHUIIBI
WJIM JIUCTA, HA KOTOPOM OHH PacIojararTcs.

— DJeMeHTh! AO0JKHBI UMETh NPUOIM3UTENIBHO PaBHbIE pa3Mephl U OJMHAKOBOE (hopMaTH-
poBaHue.

— PaccrosiHre MeXTy JIeMEHTaMU JI0JIKHO OBITh IO BO3MOYKHOCTH OJMHAKOBBIM.

— DJeMeHTHI ¥ IUHUM CBSI3U HE JJOJDKHBI PacIoflaraThCsi 04eHb OJIM3KO IPYT OT Apyra.

— JIMHUY CBSI3U HE JOJKHBI IIEPECceKaThCs (TOJIBKO B MOPSAIKE UCKIIIOUSHHUS).

— Ecnu nmuHum cBs3eil He UMEIOT CTPEINIOK, TO HANIPaBJIEHHUE CTPEIIKH MOAPa3yMeEBaeTCs TakK:
CJIEBAa HAIIPAaBO M CHU3Y BBepX. EcIM BO3HMKAIOT HEOAHO3HAYHOCTH, TO JKENATEIBHO HC-
M0JIb30BaTh KOHIIEBBIE CTPEIKU.

— brnoku B Gok-cxeme kenaTeIbHO MPOHYMEPOBATh, B 3TOM Cilyyae ynoOHee co3JaBaTb
ofnucaHue OJIOK-CXEM IPOrpaMM.

— TonmuHa ITMHAR CBA3H HOJKHA OBITH OQUHAKOBA.

— brnok-cxema nomxHa O0QOpPMIATBCA C MOMOILBIO CTaHIAPTHBIX MPOrpaMM pPUCOBAHUS,
Hanpumep MS VISIO i MS WORD.

Hywmeparus 0710k0B MOKET OBITh BBINOJIHEHA pa3lInyHbIMU criocobamu. Ha pucynke Hu-
K€ TI0Ka3aHbl BADUAHTHI TAKOW HyMepalyH.

! !

2 MNpouecc 4. MevaTb

Jns onmcaHust OJIOK CXeM O4YeHb yIOOHO MCIIOJIb30BaTh MPOTPaMMHBIA MPOAyKT MS
VISIO, nmpuyemM MOXKHO BOCITOJIB30BAThCS JIFOOOH BepcHeil pOrpaMMHOTO MPOIyKTa. PucyHkn
caenannblie B VISIO M0OXHO Jierko BCTaBUTh B JoKyMeHTHl MS, B wactHoctu MS WORD.

IIpumeuanue. I1ocne BCTaBKU pUCYHKA JK€IATEIbHO BBIIIOJHUTH JBE OMEPALUU:
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— BrpmonuauTe GopmMaTupoBaHre 00bEKTa PUCYHKA TaK, YTOOBI OH Pa3IBUTAT TEKCT IO I'o-
PHU30HTAJIN (BBIACIUTH PUCYHOK, opmar oObekT =>3aknanka [lomoxxenne =>KHomnka
JOMOTHUTENBHO => 3akianka Oorekanue => Brioop Cuusy u Bepxy => OK =>0K).

— BeinmonHuTe npuBsA3Ky pucyHka K a03amy. A63an jgydmie BeIOpaTh HaJ PUCYHKOM. (
BKII0YMTE pexUM IPOCMOTpPaA HEMEYaTHBIX 3HAKOB - T, BBIIEIUTh PUCYHOK, IEPEMECTUTD
AKOpb niepes ab3aueM cieBa, popmar oobekT =>3aknaaka I[lonoxenne =>Knonka no-
noJHUTENbHO => 3akinazaka [lonoxenue pucynka => ["amouka yCTaHOBUTH NPUBS3KY =>
OK =>OK). Ilocne 3Toro Ha sIKOpe MOSIBUTHCSA 3aMOYCK. PHUCYHOK OyzeT mepemMenarbes
BMecTe ¢ ab3aneM. HyxHO paccuuTaTh Tak, 4TOOBl M PUCYHOK M a03all MOMEIAINCh Ha
OJIHOM CTpaHMIIEe JOKYMEHTA.

st pucoBanus B VISIO Hy)XHO BBIOpaTh METPUYECKHUH 11a0JI0H 00BEKTOB C HA3BaHHEM
“Basic Flowchart Shapes”. B aTom mabioHe conepkaTcs Bce HEOOXOUMBbIC 0OBEKTHI JISI PUCO-
BaHUs OJIOK-CXEM.

15.5. Brnok-cxemMbl 1 onUcaHusl AaHHbIX

B 610K-cxemax HE MpeayCMOTPEHO JIEMEHTOB ISl ONUCAHUS JaHHBIX. ITO 00BICHICTCS
TeM, 4TO OJIOK-cXeMa HCHOJb3yeTCs JUIsl OMUCAHUs JAeUCTBUN (OmepaTopoB), a ONMUCAHUS Hepe-
MEHHBIX HUKAaKUX JEUCTBUN B IpOorpaMMe OOBIYHO HE BBINONHSIOT. [loaToMy ommcanue mepe-
MEHHBIX, TaK Ha3blBaeMasi Crelu(pUKaUs MePEeMEHHBIX MPOTrpaMMbl MPOU3BOAUTCA OTIEIBHO.
Jlyume Bcero 3To caenaTh B OTACIBHON TaOIUIlE, B KOTOPOW 0TOOpakaeTcsi: Ha3BaHUE U THII 1e-
PEMEHHOH, ee Ha3HAuYeHUE W UCMOJb30BaHuE. [IpuMepom Takoil TaOnHIbI AJiS MPOTrPAMMBI BhI-
BOJIa CHMBOJIOB MOKET OBITH ClIeayromIast Tabauma:

Ha3zeanue Tun Ha3nauenue I'0e ucnonvzyem-
cA
LET DB s BBIBOJIA B nporpamme wun
CHMBOJIA Ha DKpaH npouenype PUTCH

[TonbiTKa onmucaHUs AaHHBIX B J1a0OpaTOpPHBIX paboTax M pelTHHrax OyAeT pacleHu-
BaThCsl KaK OIMOKA, M CBUJIETENLCTBOBATh O HE3HAHUU MPABUJI HANMCaHUs OJIOK CXEM U JIOTUKU
POrPaMM.

16. Kogbl X Ha3HavYeHue U BUAbI

KonnpoBka pycCKHUX CUMBOJIOB Pa3IM4aeTCs B pa3HbIX pekuMax paboThl: paboTa B cpenie
WINDOWS wu pabotst B cpeae smyssimun JIOC. Tak UCTOPUYECKH CIOXKHIOCH, YTO 3TH KOJH-
POBKM HE WJIECHTUYHBI, a JJI HOPMAJIBHOTO MPEACTABICHUS CUMBOJIOB HAa HKpaHE MPUXOAUTCS
BBINTOJIHATE orepanuu nepekoaupoBanusi. Komguposka B cpeae JJOC nocut HazBanme ASCII
(American Standard Code for Information Interchange — amepukanckuii craHIapTHBIA KO LIS
obOmeHa nH(OpMaIlMeii) B MepBOHAYAIBHOM BapuaHTe cojepskana Bcero 128 komoB (CM. mepByro
TabIuIy HUXKe). 3aTeM nosiBUiIach pacuipenHas konupoBka ASCII, koropas Obuta paccunTana
yke Ha 256 CUMBOJIOB (CM. BTOPYIO TaONHITy HIDKE). B 9TOM KOIUPOBKE yKe MOKHO OBLIO TIpe/I-
CTaBUTh CHUMBOJIBI JIPYTHX SI3IKOB M CUMBOJIBI TceBAOrpaduKu. B coBpeMeHHBIX pycUHUIIHPO-
BAaHHBIX IIPOrpaMMax 3Ty KOAUPOBKY Bbl MOXkeTe BCTPETUTh Takke 1o Ha3BaHueM “‘Kupuumna
JOC/ Kupmmna IOC 2”. Konuposka B cpene WINDOWS, B nepByto ouepenb BTopasi 4acTh
tabsuipl (128 - 255), umeer apyroe coaepxanue u HasBanue - ANSI. Jpyroe naszsanne ANSI —
koaupoBka WINDOWS. B 3710ii cucreme KoIupOBaHUs HE HCIIOJIB3YIOTCSI CHMBOJIBI TICEBJIOTPa-
(GuKy, Tak KaK BbIBOJ MH(OPMALMU HA SKpaH BHINOIHAETCS B rpadudeckoM pexume. Ilozunun
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PYCCKHX CHUMBOJIOB HAaXOSTCSI BO BTOPOU MOJIOBUHE TaOIHUIIBI (CM. TAOIUIIBI HUXKE) U UMEIOT OT-
TuYHy0 KoaupoBKy oT koma ASCIIl. OTto co3zmaeTr MHOTO mpoOseM MpU COBMECTHOW palboTe B
WINDOWS u pexxume KOMaHIHOM CTPOKH.

CocTtosiHiEe KOAUPOBKH BIIHSIET HA CICIYIONIUE OTICPAIIHH:

— BeBog mHboOpManuu Ha 3KpaH IUCIUIes, €clu WHGOpMallMs HE Ie4YaTaeTcsl Io-
PYCCKH, 3TO O3HA4aeT, YTO KOJUPOBKA BBOJMMOIO CHMBOJIA WU (paiijla HE COBMATAET C KO-
JTUPOBKOM BBIBOJIa MH(POPMAITUH.

— BBoa uH(poOpManuu ¢ KI1aBUaTYphl, BBOJUMBIC CHMBOJIBI OTOOPAKAIOTCSI HE B TOM BU-
1€, KOTOPBI 0)KUJACTCSl TIPOTPAMMHUCTOM HITH TTOJIb30BATEIIEM.

— Bszaumnslil niepeBoa nHGOpMAMK U3 OJHOW KOAMPOBKU B APYTYIO (Yalie BCETO 3TO
¢aiiner). Mcxonnas u pe3ynbTUPYIOMIas KOJUPOBKA CUMBOJIOB JIOJKHBI OBITh 33/aHBI Ipa-
BUJIBHO.

IIpumeuanue. Pexomenayo Bam neranbHO pa3o0paThCst ¢ KOAUPOBKOM PYCCKUX CUMBO-
JIOB TIpU pa3paboTKe OTYETOB 10 JaboparopHbIM padboram. Eciu Bel moiiaere mo “npocromy my-
TH U OTPAHUYMUTECH TOJIBKO JIATUHCKUMU OYKBaMH, TO 3TO Oy/eT HEBEpHO, U Takoil oTueT no JIP
HE OyJIeT CYUTATHCS TPABHIBHBIM.

Taxkum o0pa3oM, 1151 KOPPEKTHOH paboOThl B cpesie ABYX KOAMPOBOK HEOOX0auMoO obec-
MEYUTh KOPPEKTHBIN BBOJ M OTOOpakeHHEe MH(POPMALMH. ITO 00ECIEeYMBACTCS CIIEUATbHBIMU
nporpaMMamMu — pycudukaropamu, KOTOpbIE JOJDKHBI ObITh IPEABAPUTEIBHO 3aIYIIECHbI NEpe]
OCHOBHOHM paboToii. Pycudukarop npezacrasisier coboil apaiiBep (pe3HIECHTHYIO MPOTpaMmy),
KOTOPBIH OyneT paboTaTh MpU KaXJ10M Ha)KaTUM KJIABHUILY Ha KJIABUATYpPE U IPU BBIBOJE CUMBO-
JIOB Ha DKpaH auciuies. Yamie Bcero Takue ApailBepbl COBMEMIAIOT JBE OCHOBHBIC (DYHKITHH: 00-
CJIy’)KMBaHUE KJIaBUATYyphl U 00ecrieyeHre KOPPEKTHOIO BbIBOJIa HA 3KpaH aucruies. [lpu Beinos-
HEHUH BBOJIa PYCCKMX CUMBOJIOB HYKHO MEPEKIIIOUNTHCS B PEXKUM PYCCKON packiaku (0OBIYHO
C MoMoUIbl0 “Topsiueil” kiaBuIM). HUKakuX OMOJHUTENBHBIX JEHCTBUI MOCe 3amycKa JIpaii-
Bepa, JJIl KOPPEKTHOTO BHIBOJA HA 3KpaH, MPEANPUHUMATh HE HY)KHO, OH cpaboTaeT aBTOMAaTH-
yecku. Ha caiite npencrasnen npaiisep RKM, koTopslif paboTaer ycToiHuuBO M, O yMoJI4a-
HUIO, 00ecreunBaeT MEPEKIIIOUEHUE PACKIIaJ0K KJIAaBUATyphl ¢ MOMOUIbIO KJIABUIIM ‘‘TIpaBbIN
Shift”. Moryt ObITh 33/1aHBI U IPYyrHe HACTPOUKH.

Hwuxe MBI KpaTKO pacCMOTPUM KOJUPOBKH CHUMBOJIOB JUJISL Pa3HBIX PEKUMOB.

16.1. ASCII

Tabmuua xonupoBku ASCII, nepBas ee MosoBMHA OKa3aHa Ha PUCYHKE PACIIOI0KEHHOM
HUKke. JTa Tabauuka noaydyeHa B cpeae QC25 B ee cipaBo4yHOM cucteme. ITa InepBas 4acTb
tabmuipl (0-127) sBasiercst oO1mel u1st BceX KOAMPOBOK U JUTsl pa3HbIX KOJOBBIX CTPAHHUIIL.

ASCII konw B auanasonHe 0 -

48 64
49 65
50 66
51 67
52 68
53 69
54 70
55 71
56 72
57 73
58 : 74
59 75

-

(dle> 32
(del) 33 ¢
(dec2) 34
(dec3) 35
(dc4) 36
(nak) 37
(syn) 38
Ceth) 39
{(can) 40
(em) 41
(eof) 42
(esc) 43
(fs) 44 60 76
(gs) 45 b1 7?7
(rs) 46 . 62 78
(us? 47 63 79
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[MepBas rpymnma cumBosioB B 3toit Taduuie (0-32 umu Oh — 020h) sBisiercs rpymnmoi ciny-
JKEOHBIX CHMBOJIOB, KOTOPbIE UCIONB3YIOTCS AJis ynpaBieHus. OHU OObIYHO HE OTOOpaXKaroTCs
Ha 3kpaHe (Hanpumep, cumBos ESC — xon 27). HecmoTps Ha 3T0, B IporpaMmme OHU MOTYT OBITh
ucnoss3oBanbl. Hanpumep, cumBoin ¢ kogom 7 (bel) MoskeT ObITh MCIIONB30BaH 1S BBIAAYH 3BY-
KOBOT'O CHT'HaJIa IIPU €ro MepeJadd Ha JUCIICH B TEKCTOBOM PEXHME — IPHU €ro BBIBOJE cpada-
THIBAET CTAHIAAPTHBIA TuHAMUK KoMmmbroTepa (ecau OOH ne otkmouen!). CumBoi ¢ kogom 13
(cr) sBAsieTCs CMMBOJIOM BO3BpaTa KapeTKU MIJIM KOHI[A CTPOKH, a CUMBOJI ¢ KojioM 26 (eof) cran-
JapTHBIM CHMBOJIOM KOHIa ¢aitna. B nmuteparype u crnpaBouHukax Bbl Haiinere neTanbHyIO
pacu@poBKy CIIy>KEOHBIX CHUMBOJIOB U CIIOCOOOB UX UCIIOIb30BAHUSI.

Bropast gacte Tabmuiet ASCII mokazana Hike. O0paTuTe BHUMaHUE Ha KOJAUPOBKY pycC-
CKUX OYKB U CUMBOJIOB IICEBAOTPApUKH.

ASCII konw B puanazone 128 - 255

mMEWrOrEocrEELEXeSCE-OMN
a=a=a2 XA I X0 "TTo0n

——rr—t | —r—{ = r-

VRIS OUUrECrEELEXSC 0O
. ONSE ez 2D T CDC

A
b
B
I
al
E
X
3
H
H
K
Nl
M
H
0
n

==l ==1 1=

- O X

CumBonbl niceBorpaguku MOryT ObIThb HCIOJB30BaHbl B IporpamMmax J1abopaTOpHBIX
paboT Ui BBINOJIHEHHUSI OCHOBHBIX U JIONOJHUTENbHBIX TpeOoBaHuid. Tak B 4-it JIP B kauecTBe
JIOTIOTHUTEIIBHBIX TPeOOBaHUM Mpe/yiaraeTcs MIOMECTUTh TaOJIUIly CUMBOJIOB B paMKy. DTy paMm-
Ky MOKHO CHENaTh C MOMOIIBbI0 CUMBOJIOB ¢ kojgamu: 179, 191, 192, 217 u 218. DT cumMBOIIbBI
HY>KHO OyJIeT BBIBECTH Ha 3KPaH B OMPEEIIEHHOM 10CIe10BaTEIbHOCTH.

16.2. KognpoBka ANSI

[MepBas wacte Tabmuiel koaupoBku WINDOWS (ANSI) mokaszana wmke (0-127). B
MOJKeTe YOSIUThCS B TOM, YTO OHA IOJHOCTBIO coBmajaeT ¢ Tabmureit komupoku ASCII. Mo-
KEeTe caMHu B 3TOM yOeauThbcs. B 210l Tabnume Tpu konoHKU: cuMBoi (SYM), necsTuuHBbIif
(DEC) u mectHamnarepuunsiii (HEX) koasl. B kaxaoii cTpoke MPUBOASTCS 3HAYCHUS 4-X CHM-
BOJIOB.

SYM DEC HEX SYM DEC HEX SYM DEC HEX SYM DEC HEX
32 20 ! 33 21 " 34 22 # 35 23
S 36 24 3 37 25 & 38 26 ! 39 27
( 40 28 ) 41 29 & 42 2A + 43 2B
p 44 2c = 45 2D . 46 2E / 47 2F

0 48 30 1 49 31 2 50 32 3 51 33
4 52 34 5 53 35 6 54 36 7 55 37

8 56 38 9 57 39 § 58 3A ; 59 3B
< 60 3C = 61 3D > 62 3E ? 63 3F

@ 64 40 A 65 41 B 66 42 (o} 67 43
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D 68 4 E 69 45 F 70 46 G 71 47
H 72 48 I 73 49 J 74 4a K 75 4B
L 76 ac M 77 4D N 78 4E  © 79 4F
P 80 50 @ 81 51 R 82 52 s 83 53
T 84 54 U 85 55 Vv 86 56 W 87 57
x 88 58 v 89 59 z 90 54 [ 91 5B
\ 92 5¢c ] 93 50 4 94 58 95 5F
) 96 60 a 97 61 b 98 62 ¢ 99 63
d 100 64 e 101 65 £ 102 66 g 103 67
h 104 68 i 105 69 106 6A k 107 6B
1 108 6c m 109 6D n 110 6E o 111 6F
p 112 70 q 113 71 r 114 72 s 115 73
t 116 74 u 117 75 v 118 76 w119 77
x 120 78 y 121 79 z 122 74 { 123 7B
| 124 7¢  } 125 7D~ 126 78 [0 127 7F

Bropass 4acth Tabmuubl koaupoBku WINDOWS (ANSI) nokazana mmxke (128-255).
Crpykrypa Tabmunpl aHanorndyHa. OOparute BHUMaHKWE Ha KOAMPOBKY PYCCKHX OYKB, OHa Cy-
MIECTBEHHO oTiin4aercs oT koaupoBku ASCII.

B 128 80 r 129 81 , 130 82 r 131 83
Y 132 84 .. 133 85 t 134 86 ¢ 135 87
€ 136 88 % 137 89 B 138 8A < 139 8B
B 140 8c K 141 8D & 142 8E I 143 8F
;] 144 90 v 145 91 4 146 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 90 h 158 9E m 159 9F

160 A0 y 161 Al v 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 B1 I 178 B2 i 179 B3
r 180 B4 2] 181 B5 q 182 B6 . 183 B7
é 184 B8 W 185 B9 e 186 BA » 187 BB
j 188 BC S 189 BD s 190 BE i 191 BF
A 192 c0 B 193 c1 B 194 c2 r 195 c3
pid 196 c4 E 197 c5 X 198 c6 3 199 c7
" 200 c8 201 c9 K 202 CA I 203 CB
M 204 cc H 205 cb 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
hiig 216 D8 I 217 D9 B 218 DA B 219 DB
b 220 DC 5 221 DD B 222 DE A 223 DF
a 224 EO 6 225 El B 226 E2 227 E3
I 228 E4 e 229 E5 x 230 E6 =5 231 E7
u 232 E8 i 233 E9 « 234 EA =& 235 EB
M 236 EC =H 237 ED o 238 EE n 239 EF
P 240 FO c 241 F1 o 242 F2 y 243 F3
) 244 F4 x 245 F5 o 246 F6 u 247 F7
w 248 F8 m 249 F9 B 250 FA BI 251 FB
B 252 FC » 253 FD 254 FE = 255 FF

16.3. PycudumkaTtopbl

[Tocne 3amycka KOMaHIHOM CTPOKM HEOOXOAMMO 3alyCTUTh PYyCHU(HUKATOp, B HAalleM
ciydae 3To RKM. 3anmyck BbIIOIHAETCS TaK:
>RKM. COM./
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OxHo 3anycka pycugpukaropa RKM u coobiieHne 06 ero ycrnenrHom 3amycke Mmoka3aHo

:N\dn>rkm

Dub Corporation

Switch: {Right Shift> Frames: <F11>

Fonts update: <{Shift>+{Fi1> Run RKM -? for more info

st momyyenus Ooinee moApoOHON HH(OPMAIMK U HACTPOMKH €ro MOKHO BBI3BAaTh B pe-
JKUME CIIPABKU:

>RKM.COM-?

Cusatne pycudukaropa BBIIOJIHIETCS BMECTE C 3aBEpIIEHHUEM pPa0OOThl B PEKUME KO-
MaHAHOU CTpOoKU. KpoMe 3TOro BhIrpy3Ka MOXKET ObITh BBIIIOJIHEHA TaK:

>RKM.COM -U /

Jia pycuduxanuu Bel MoXkeTe UCIIONIb30BaTh U IpYrue pycUu(PUKATOPhl, OJHAKO MEpes
UX UCIOJIb30BAHUEM JKEJIATENIbHO JETAaIbHO Pa3o0paTbcs B BO3MOXKHOCTSX, B IapameTpax Ipo-
IrPaMMBbI U OTPAaHUYEHHUSAX IIPUMEHEHUS.

16.4. NepekogupoBKa CUMBOJIOB

JlaGopaTopHble pabOThI IO KYpCY BBINOJIHAETCS B PEKUME KOMaHAHOM CTpOKH, B (haiiino-
BOM MEHEKepe u B onepannonHoit cucreme MS DOS. B sToM ciydae UCIonb3yeTcsi KOAUPOB-
ka ASCII. TekcToBble KOHCTAHTHI pa3pabaThIBAEMbBIX TPOTrPAMM U KOMMEHTAPHH B HUX JIOJKHBI
BBOJIUTHCS B 3TOH KomupoBke. [lpu odopmiernn otueroB ucnonbizoBath cpenxy WINDOWS u
TekcToBble pepakTopsl B Heil (MS WORD). D1u TekcToBbIe peakTopbl pabOTalOT B KOJUPOBKE
ANSI. TTosTomMy B mporiecce paboT HEOOXOIUMO BBITIOJHSATH MTEPEKOMPOBKH THTIA!

— ANSI=>ASCIlu

— ASCII => ANSI.

Taxue onepanuy MOTyT ObITh BBITTOJIHEHBI CIEAYIOUIMM 00pa3oM:

— C ucnonp3zoBanueM crenuaibHoro tekcroporo penakropa — ASN ED.EXE, B koTo-
POM MpEeayCMOTPEHBI ATH Olepaluu npeodpa3zoBanus (OH ecTh Ha caite). JlJig BBITTOJHEHHS
NEPEeKOIMPOBKH HYXKHO: 3arpy3uTh (ailll i ¢ HIOMOIIBI0 MEHIO BHINMOJHUTH oneparuu: “Edit”
=> “Convert ANSI =>ASCII ” nmu “Edit ” =>* Convert ASCI =>ANSI ”.

— Bocnons3oBarbes CHELMANbHOM TMPOCTOM MpOrpaMMoOil MEPEeKOJUPOBKU  —
TRANS.EXE (ectb Ha caiite).

— Pa3paboratb caMoCTOSITETBHO ISl ce0s MPOrpaMMy MEPEKOAMPOBKH U MCIIOJIE30BATh
ee Uil paboThl. DTOT BapHaHT MpEUIarar CcIeliaTh CaMOCTOSTENBHO JUIS MPAKTHKH TIPO-
rpammupoBanus. KogupoBka CUMBOJIOB JUIsl 3TOTO ObLIA yXKe pacCMOTPEHa.

[Tpu pabore ¢ komanmuoit TRANS.EXE HyXHO pyKOBOICTBOBAThCS CIEAYIOIINM CHH-

TAaKCUCOM KOMaHIHOH CTPOKH:

<Bamyck TRANS >:= TRANS.EXE_</?> | TRANS.EXE_<Pexum> <McxoaHbiit

dair>_<PesynpTupytonuii gaitn>

I'ne:

TRANS.EXE — uMs mporpamMMBbl TepeKOAHPOBKH.

“_” - cumBoa mpo0era,

<[?> - mapameTp BbIIauH CIIPABKH,

<Pexxum>:= DW | WD — crioco6 nepexoaupoBku: DW - ASCII =>ANSI, a WD - ANSI

=>ASCII.

<Ucxonnblil Gpaitr> u <Pe3ynbTupyronuii Gaiar> - craHIapTHRIE TEKCTOBbIE (hailiibl ore-
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paLMOHHON cHuCTeMbl, UMeHa (DaiiJIoB MOTYT COBIIA/IaTh.

[Tpumep 3amycka mepekoaupoBku ¢aitna test.txt u3 JIOC B WINDOWS (ASCII
=>ANSI):

>TRANS.EXE DW test.txt test.win ./

B pesynbrare nonyuum nepekoaupoBaHHbIN (aiii test.win. s oOpaTHON NepeKOUPOB-
KM HY)KHO BBI3BaTh IIPOrpamMMy TaK:

>TRANS.EXE WD firstw.asm firstd.asm ./

Jliis BbI30Ba CrIpaBKU O paboTe MPOrpaMMbl HYKHO 334aTh:

>TRANS.EXE /?

16.5. SCAN - Koabl

KoaupoBka BBOAMMBIX CHMBOJIOB, B TIEPBYIO OYepeb OTOOpakaeMbIX Ha DKpaHe, Mpell-
craBieHa Bo MHOkecTBax ASCIl u ANSI. Ognako 3Toro Hea0CTaTOYHO 1 00paOOTKHU B MPO-
rpaMMe CHTHAJOB OT KJaBUaTypel. Hampumep, HeoOXoIuMO 3HATH ObLIa JIM Ha)kara KJIaBHUIIA
CTRL coBMecTHO ¢ apyroi KiaBHILEH, UM MPOBEPUTH Oblia au Haxarta kinasuma NUMLOCK
e JIro0ast KJIaBUIIa Ha JIOTOJHUTEIILHON YacTh KiIaBuaTypbl. GakKTHYECKH HY)KHO 3HATH HOMEP
(") HaxkaToi kimaBuiu. TepmuH ckaH-koxa (Scan Code) cooTBETCTBYeT HOMEpPY Ha)KaTOM Kiia-
BUIIHM, MPUYEM STOT HOMEP MOXKET COOTBETCTBOBATH HECKOJILKMM pa3HBIM CHUMBOJIaM. Tak,
HanpuMep, ckad-koa 08 (cm. kononky Code B Tabiuile, MPUBEACHHON HHUXKE ) COOTBETCTBYET
cUMBOJaM “*” 1 “8” (ecnn yuecTh pycu(pHUKALUIO TO CUMBOJIOB MOXKET ObITh Ooubiie). C momo-
1bio K1aBuatypsl B 101 cuMBOI MpUXOAUTCS KOAUPOBATH 256 CHMBOJIOB M CIYXEOHBIX yIpaB-
JSIONINX CUTHAJIOB, OMPEICIIIONINX YIPABICHUE BBOJOM C KiIaBHATypbl. CKaH-KOIBI MOTYT
OBITH IPOYHUTAHBI B IPOTPAMMY M MCIIOJIb30BaHbI AJIsl PaOOTHI.

Tabnuia OCHOBHBIX CKaH-KOJIOB KJIABHATYPHI MPEICTABIICHA HIKE:

Key Code Key Code Key Code Key Code
ESC 01 U 16 | or \ 2B Fé6 40
I or 1 02 I 17 Z 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 1cC N 31 SCROLL LOCK 46
& or 7 08 CTRL 1D M 32 HOME or 7 47
* or 8 09 A 1E < or , 33 UP or 8 48
(or 9 O0A S 1F > or . 34 PGUP or 9 49
) or 0 OB D 20 ? or / 35 - 4A
_ or - oc F 21 RIGHT SHIFT 36 LEFT or 4 4B
+ or = 0D G 22 PRTSC or * 37 5 4c
LEFT OE H 23 ALT 38 RIGHT or 6 4D
TAB OF J 24 SPACEBAR 39 + 4E
(0] 10 K 25 CAPSLOCK 3A END or 1 4F
w 11 L 26 F1 3B DOWN or 2 50
E 12 : or ; 27 F2 3C PGDN or 3 51
R 13 " or ' 28 F3 3D INS or 0 52
T 14 or 29 F4 3E DEL or . 53
Y 15 LEFT SHIFT 2A F5 3F

XoTs s KOAUPOBKH BBOJUMBIX CUMBOIIOB JOCTATOYHO OJHOTO 0aifTa, mpu BBOJIE C Kila-
BHUATyphl B IPOrpaMMy MOXET ObITh MpouuTaHo 2 Oaiita uHpopmaiuu. Jloruka BBosna uHpop-
Maluu C KJIaBUATYpPbl TaKOBaA:

— [Ilpu BeIMOTHEHUH CIENUAIBHBIX omnepanuii BBoja (Hanmpumep, Gpynkuu getch() B CH)
MepBbI 0alT MO0 COMEPNKUT KOJ BBOAMMOTO C KJIaBUATYphl (Hampumep, “A” — KoI
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65), mbo cnenmanpHOE 3HAYCHHE, O0O3HAYAIONIee HCIOJB30BaHHWE PEKHMa BBOJA
CKaH-KO/1a.

— CrenuanbHoe 3HadeHne MOXeT ObITh 1100 0, 1160 0XxEOh. Benmnuuna 0 o3nadaert, 4to
MOJIy4eH CKaH-KOJ M €ro 3HaueHHWEe HaXOAHUTCS BO BTOPOM OaiiTe, KOTOPBIA TOJKEH
OBITh CUMTAH JOMOJHUTENbHO. CKaH-KOJ TIO3BOJIIET OJTHO3HAYHO OMPEACIUTh KOMOU-
HaIlMIO KJIaBUI HaxaThlx omHoBpeMeHHO (Hampumep, mist ALT+V — ckan-kon = 47).
3nauenue 0XEOh Taxke CUTHATU3UPYET O peKUME BBOJA CKAH-KOJOB, U JIOTIOJTHUTEIb-
HO YKa3bIBaeT, YTO HCMOjb3yeTcsa kiaBuiu 101 cuMBOIBHONM KilaBUATYphl AyOIupyro-
1€ OCHOBHBIE KJIABUIIIH.

Crucok pacrpoCTpaHEHHBIX PACHIMPEHHBIX CKAaH-KOJOB MPHUBEICH B (hparMeHTe mpo-
rpammbl Ha CU, onuckiBatomeii nepeurciaenue (enum EXTENDED) ¢ koHcTaHTaMu CKaH — KO-
JI0B.

enum EXTENDED

{
extINTRO = O, // IOns BCex KJIaBHUATYP

extINTRO2 = O0xEO, // For keypad and other keys unique to
// 101-key keyboard

/* Brwopost 6aiT COZepAuT pacCUMpeHHEe CKaH Komsl @ */

/* Ludpomas kmnaemarypa */

extUP = 72, extDOWN = 80, extLEFT = 75, extRIGHT = 77,
extPGUP = 73, extPGDN = 81, extHOME = 71, extEND =179,
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+6ykxBa */

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+uudpporass 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,

/* dyHKIMOHaANBHaAS KiaaBwwma */

extFl = 59, extF2, extF3, extF4, extF5,
extF6, extF7, extF8, extF9, extF10,
extFll = 133, extFl2,

/* SHIFT+¢yHKILOMOHANEBHAS KJjaaBwuwa */

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 F12,

/* CTRL+ ¢yHKIOMOHaANBHAS KjaaBwuwa */
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extCTRL F1 = 94, extCTRL F2, extCTRL F3, extCTRL F4,
extCTRL F5, extCTRL_F6 , extCTRL F7, extCTRL_F8 o
extCTRL_F9 o extCTRL_Fl o, extCTRL_Fl 1 =137,

extCTRL F12,

/* ALT+ ¢yHKIOMOHaANBHAS KjaasBuwa */
extALT F1 = 104, extALT F2, extALT F3, extALT F4, extALT F5,
extALT F6, extALT F7, extALT F8, extALT F9, extALT F10,
extALT F11 = 139, extALT F12, - - -
};
B cnpaBoYHMKax U B JIMTEPATYpPE Bbl HANAETE IOJHBIM IEPEYEHh PACIIMPEHHBIX CKAH —
K010B. Kpome Toro, Bel MOKETE BOCIIOIB30BATHCS IPOTPAMMKOM, KOTOPask MPUBENEHA B KOHIIE
JIAHHOTO Pa3zena JUls IOIyYeH s TaOIuL KOIO0B CaMOCTOSTENLHO.

16.6. Kognposka UNICODE

BosbIIMHCTBO COBPEMEHHBIX IPOTrpaMM M03BOJIIET PabOTaTh B CHELMAIBHON KOJAUPOBKE
UNICODE. B 3T0ii KOZTUPOBKE CUMBOJIBI KOJUPYIOTCS 2-MsI OaiiTaMu, ITOATOMY BO3MOYKHO 33aKO-
nupoBaTh 65536 cuMBOJOB. Takol croco0 KOIWPOBaHUS MO3BOJISICT TAOJMIIBI KOJOB JJIS Pa3-
HBIX CTPaH M JUIsl pa3HbIX MHOCTPAHHBIX A3BIKOB. JTO B CBOIO OYEpE]lb MO3BOJIAET XPAaHUTh UH-
dopmanuto B aitnax u b/ Ha pa3HbIX A3bIKaX, YTO JIeIaeT NPOrpaMMHbIE IPOILYKTHI O0Jiee YHHU-
BEPCAJIbHBIMH.

3neck MBI He OyJieM MPUBOAUTH ocoOeHHOCTH padoThl ¢ kKoauposkoit UNICODE, Tak kak
Juist BeioaHeHus: JIP u kypcoBoil paboTel B 3ToM HeT HeobOxoaumoctu. Tabmuusr UNICODE
OYeHb OOJIBLINE, TO3TOMY JJIsl OTY4YEeHUsI HH(OPMALMK O KOJaX CUMBOJIOB yJ100HEE BOCIOJIb-
30BaThCs CIICIMAIBHOW MporpamMMoii charmap.exe, kotopyro Bbl jerko Haiinere B onepamuoH-
HOM cucremMe. OTy MporpamMmy JOCTaTOYHO BbI3BaThb M3 riaBHoro MeHro WINDOWS:
“Tlyck/Start” => “Bpimoaauts/Run” => “charmap.exe .

16.7. NMporpammMbl Ansa Nnony4eHnUs CNMcKa Koaos

Heb6omnwmmmast mporpamvka Ha CU, cienannas B cpeae QC25, mo3BosieT moyduTh KOJIBI
pasHbix cuMBOsIOB B koaupoBke ASCII. Tekcr ee mpuBeneH Huwke. Ee MOXHO CKONMHMpOBATh B

NOTEPAD, coxpanuts ¢ pacmmpenuem *.c, nepekogauposars B JJOC ¢opMaTr U BBIOTHHUTH B

QC25.
#include <stdio.h>
main ()
{

int key;, // llepeMeHHas nas BEOZA KOJOE CHMEOJIOE

/* MporpaMMa umMTaeT ¥ BEIBOGUT CHMBOJEI IIOKa He Haxara
knasmwa ESC */
while( 1 )
{
// BBOZ mepBOro cmMMBOJA
key = getch();,
if( (key == 0) || (key == O0xEOQ0) )
{
// Ecau ckaH kxop(nepesni cumMBon = 0) wuam pacumpeHHas kjaaemarypa (101 xaa-
B)
// B BToM cinydyae nepssni CMMBOJ paBeH 0Oxe(, TO BEHBOOMM TaK:
key = getch();,
printf( "ASCII: ckau\tChar: Her\t" );
printf( "Hecsarwuunoe: 3%d\tllecTnan.: %X\n", key, key );
}

else
// IepBrni CHMMBOJ He SIBJISETCS CKaH KOOM, a OOGHYHEIM CHMEOJIOM, TO EHBOLUM
TaK:
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if ( key <=128 )
// MoxHO JaM HamnevaTHTE CHMBOJ

printf( "ASCII: Ja\tCumson: %c \t", isgraph( key ) ? key :

else
printf( "ASCII: Ha\tCumeoxm: %c \t", key ),
printf( "Decsaruunoe: 3%d\tllecrnan.: %X\n", key, key );

}
/* IlpoBepkxa ESC - 27 wnuanu 0xlb */

if( key == 27)

{
printf( "Bsl xoTuTe BaBepumTs nporpamdy? (Y/n) " );
key = getche(),
printf( "\n" );

// BasepwaeMm nporpamdy no Y/y wuam Enter
if( (toupper( key ) == 'Y') || (key == 13) )
break;,

}
}

bnok-cxema manHO#l mporpammbl mpenctaBieHa B pasgene 15.3. [Ipumepsr Oi0k-cxem
nporpaMM. JlocTaTOYHO IIEIKHYTh MBILIIKOM HAa HOMeEpe pa3zelna Uil Iepexo/ia B pa3ien onuca-

HUS OJIOK-CXEM.

[Tporpammka ans 3amucu B ¢aiin kogoB ANSI. [lanHyro mporpaMMmy MOKHO BBITTOJIHUTD

B cpeie BORLANDC u monyuunts daiin cripaBku ¢ ANSI kogupokoii (ANSI.txt).

#include <stdio.h>
void main ()
{

int key , i ; // lepeMenmas Bas BBOZA KOILOE CUMEOJIOB
FILE *fp;
// OrxpsiBaeM @asin

fp = fopen ("ANSI.txt", "w");,

fprintf( fp, "SYM DEC HEX SYM DEC HEX SYM DEC

SYM DEC HEX\n" ) ;
for( i = 32 ;i < 256, i++ )
{

fprintf( fp, " %c %3d X ", i , i , i),
i+t

fprintf( fp, " %c %3d ¢x ", i , i, 1i);
i+t

fprintf( fp, " %c $3d ¢x ", i , i , i),
i++;

fprintf( fp, " %c %3d X \n",

~
~N
~
~N
~
N
~

}

fclose (fp);

Ilpaxmuka.

HEX

1. 3amycrute non ynpasiaenueM VS 2005 nporpaMmy aiisi CYUTHIBAHHS PACHIMPEHHBIX KO-

JIOB.
2. PacneuaraiiTe CIUCOK KOJIOB M COXPAHUTE B OTACIbHBIN TEKCTOBBIN (aii.
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10.

11.

12.

13.

14.
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17. lutepaTtypa

OcHoBHasi IuTEpaTypa
CnucoK JIuTepaTyphl, TOCTYIHBIC KHUTH U HeoOxoaumbie mocobust mist JIP OIT pa3zmernie-
HBI Ha caiite WWw.Sergebolshakov.ru na crpanunuke “2-ii k CY1L”. [Taposs as gocrymna
MO>KHO B3ATh y MPENoaBaTelis WiIH CTapOCThl IPYIIIHL.
Kepuuran b., Putun JI. K36 S3bik nporpammupoBanus Cu.\[lep. ¢ anri., 3-e u3a., ucnp. -
CII6.: "HeBckmit Jmanext", 2001. - 352 c.: ni.
Kacrok, C.T. Kypc nporpammupoBanus Ha si3bike Cu: koncnekt nekiuit/C.T. Kacrok. —
Yensbunck: U3narensckuii neratp OYpI'Y, 2010. — 175 c.
MSDN Library for Visual Studio 2005 (Vicrosoft Document Explorer — Bxoauts B cocTas
muctpuOytuBa VS. HyxHO 00s3aTeNIbHO pa3BepHYTh MPpH ycTaHoBKe VS VS wumu HacTpo-
UTh A0CTyn yepe3 HTepHer.)

JlonoJIHUTe/IbHAA JIUTEPaTypa
Obmiee Meronuyeckoe mocobue no kypey ans Beinonnenus JIP u I3 (cMm. Ha caiite 1-if
Kypc Www.sergebolshakov.ru) — cM. KHOTIKY B KOHIIE KaKI0ro pasjerna cairal!!
Jlpyrue MEeToJMuecKue MaTepualbl 1o TUCIMILIMHE ¢ caiiTa WWw.sergebolshakov.ru.
KoncnexTs! nekuuii mo gucuurinie “OCHOBBI MPOTPAMMUPOBAHUS .
ITon6ensckuii B.B. S3pik Cut+: YuebHoe mocodue. — M.: dunancel u cratuctuka, 2003.
5. Tono6enbckuii B.B. Cranmaptasiii CU++: YuebHoe mocobue. — M.: @UHAHCHI U CTAaTH-
ctuka, 2008.
I'. unar “CH++ Bazoseiit kype”: Ilep. ¢ anrin.- M., U3parensckuit nom “Bunbsmc”, 2011
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17.1. 'naBubiii MmoayJs File P3.cpp
File_P3.cpp — IVIABHBIY MOJYJIb

// KomnnekcHust nabopatoprHasi 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>

/1l

#include <errno.h>

//using namespace std;

/11

T

// 3anaHue ans pabotbl ¢ dainamm (YpoBHb A)
T

// MpoToTunbl yHKUMIA paboTsl ¢ dainamu

// 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

// 3apanue ana pabotbl ¢ dainamu (ypoBHb B 1 C)
T

// MY n.21

void StudSortName(const char * FileName );

// MY n.21
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void StudSortNum(const char * FileName );

// MY n.23.1/2

void StudAdd(const char * FileName , Student S, TypeAddDel TAD );

// MY n.23.4/5

void StudDel(const char * FileName , TypeAddDel TAD );

// MY n.23.3

void StudAddNum(const char * FileName , Student S, int Numb );

// MY n.23.6

void StudDelNum(const char * FileName , int Numb );

// MY n.23.7

void FindStudNum( const char * FileName , Student * pS, int Numb);

// MY n.23.8

void ChangeStudNum( const char * FileName , Student pS, int Numb);

// MY n.23.9

int FindStudName( const char * FileName , Student * pS, const char * FindName );
// MY n.23.10

void SwapStudFile( const char * FileName , int NumA ,int NumB);

// MY n.17/23011

void StudRemoveFile(const char * FileName);

T
void main(void)
{
system(" chcp 1251 > nul");
[T CA vavano
int pFBin = 0;
T
T
//StudRemoveFile("BDStud.bin"); // TectuposaHue bl
111
// MY n.3
11111
Student Stud1 ={ "ManTteBa", 1, 1000.0};
1111111
// MY n.4
11111
Student Stud2;
Stud2.Num = 2;
Stud2.0Oklad = 2000.00;
strcpy(Stud2.Name , "AkceHoBa");
printf ("MyHKT MY 4:\n");

printf( "Stud2: Umsi = %-15s Homep = %2d Crtunenams = %8.2If \n\n",
Stud2.Name , Stud2.Num, Stud2.Oklad );
11111
// MY n.5
11T
printf ("MyHkT MY 5:\n");
PrintStudent(&Stud1l) ;
PrintStudent(&Stud?) ;
11111
// MY n.6
11T
// Student * pStud = new Student;
Student * pStud = (Student *) malloc (sizeof(Student));
pStud->Num = 3;
pStud->Oklad = 3000.00;
strcpy(pStud->Name , "Bonbliakos");
printf ("MyHkT MY 6:\n");
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PrintStudent( pStud ) ;
// delete pStud;
free( pStud );

pStud= NULL;
1111111
// MY n.7
/11111
Student SMas[] ={{"MNepsuir" , 1, 1000.0}, {"BTtopoi" , 2, 2000.0}, {"Tpetuin" , 3, 3000.0},
{"YetBepThin" , 4, 4000.0}};
int RazmS = sizeof(SMas)/ sizeof(Student); // BbluncneHne pa3amMepHOCTM MaccvBa
printf ("MyHkT MY 7:\n");
for (inti=0 ;i <RazmS ;i++)
PrintStudent( &SMasJi] ) ;
/11T
// MY n.8
I
printf ("MyHkT MY 8:\n");
StudPrintMas( SMas , RazmS);
I
// MY n.9
/11T
printf ("MyHkT MY 9:\n");
const int Rzm = 6;
Student * pPotok = new Student[Rzm];
// 3anonHexne
srand( (unsigned)time( NULL ) ); // HacTpoika gatuvka crydaliHbiX Yncen
rand(); // nepBoe uncno
for (inti=0 ;i <Rzm; i++)
{
char Buf[20];
char Num[10];

strcpy(Buf , "Stud N2 - ™);
pPotok[i].Num = (rand()*9)/ RAND_MAX ; // ovana3oH 0 - 9
pPotok[i].Oklad = 1000.0 * 10.0 * rand() / RAND_MAX ;// anana3on 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] );
ot
StudPrintMas( pPotok , 6);
11T
// MY n.10 BDStud.bin
11111
1111
// MY n.11 Cunwuii
11111
Student ZMas[] ={{"3anucb 1", 0, 1000.0}, {"3anucs 2", 0, 2000.0}, {"3anunce 3", 0,
3000.0%,
{"3anucb 4", 0, 4000.0}};
int RazmZ = sizeof(ZMas)/ sizeof(Student); // BbluMcneHme pa3mMepHOCTU MaccuBa

printf ("TyHKT MY 11(cuHunin):\n");
system ( "attrib -R BDStud.bin "); // CHsiTue aTpubyTa 3aWwmThbl 3anMcK, HYXKHO Mocsie NepBoro
€o3aHus
pFBin = _open( "BDStud.bin", _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
system("attrib -R BDStud.bin ");
if ( pFBin!=-1)
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¢ for (inti=0;i<RazmZ ;i++)
ZMasfi].Num =i+1;
_write (pFBin , &ZMas][i] , sizeof(Student));
_cIos}é( pFBin );
i StudPrintMas( ZMas , RazmZ);

system("attrib -R BDStud.bin ");
11111
// MY n.11 Pac
Student MASStud[100];
Student SRBUf;
printf ("MyHkT MY 11(Mevatb daina):\n");

pFBin = _open( "BDStud.bin", _O_RDWR |_O_BINARY );
if ( pFBin!=-1)
{
for ( inti=0; _eof(pFBin) == NULL ; i++)
{
/* int nByte = _read( pFBin , &SRBuUf , 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 Maccmea):\n");
StudPrintMas( MASStud , RazmZ + 1);

1111111
// MY n.11 3eneHbi
11111
printf ("MyHkT MY 11:\n");
system ( "attrib -R BDStud.bin "); // CHaTne aTpmbyTa 3aliMThl 3aMNMCK, HYXXHO MOC/e NepBOro
co34aHus

pFBin = _open( "BDStud.bin", _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
system("attrib -R BDStud.bin ");

if ( pFBin!=-1)
{
for(inti=0;i<4 ;i++)
{
Student StudFile;
char Buf[20];
char Num[10];
strcpy(Buf , "3anuce N2 - ™);
StudFile.Num = (rand()*9)/ RAND_MAX ;
StudFile.Oklad = 1000.0 * 10.0 * rand() / RAND_MAX ;
strcat(Buf , itoa (i + 1 ,Num, 10));
strcpy( StudFile.Name , Buf);
/l
_write (pFBin , &StudFile , sizeof(Student));
PrintStudent( &StudFile );

+
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/l
_close( pFBin );
system("attrib -R BDStud.bin ");

o

// CneumanbHble hyHKUMK:

// - u3 daiina B MaccuB ( uMs dalina , ykasaTenlb Ha MacCuB CTPYKTYPHbIX NEPEMEHHbIX)

T

I

// MY n.12

/11111

Student * pStMas;

int StudCount;

/l

printf ("MyHkT MY 12:\n");

//printf ("PaboTa ¢ dyHKkumnsamu:\n");

StudFileToMas( "BDStud.bin" , &pStMas , &StudCount );

StudPrintMas( pStMas , StudCount);

// - 3 MaccuBa B dhaiin ( uMs dalina , ykasaTenb Ha MacCB CTPYKTYPHbIX MEPEMEHHbIX)

strepy( (char *)((pStMas + 1)->Name) , "Hosas");

T T

/11T

// MY n.13

/11T

Student NZMas[] ={{"3anucs 1", 1, 1000.0}, {"3anucs 2", 2, 5000.0}, {"3anuce 3", 3,
3000.0},

{"3anucb 4", 4, 4000.0}};

RazmZ = sizeof(NZMas)/ sizeof(Student); // BbluncneHne pa3amMepHOCTM MaccvBa

// amMeHeHne BTOpon (MHAekc = 1) 3anucu

NZMas[1].Num =5;

strcpy( NZMas[1].Name , "/3MeHeHne 2-i1");

printf ("MyHkT MY 13:\n");

StudMasToFile( "BDStud.bin" , NZMas , RazmZ );

printf ("MNMocne peaakTMpoBaHMA MaccuBa W 3aroMMHaHus B danne\n");

StudPrintMas( NZMas , StudCount);

11111

// MY n.14

11T

printf ("MyHKkT MY 14:\n");

printf ("MNMocne peaakTMpoBaHMS MaccMBa W 3anoMMHaHKS - pacriedyaTtka us gaiina
yHkupmen:\n");

// Pacnevatka caina 3anucei

StudPrintFile( "BDStud.bin" );

// Yvcno 3anucen B B/l

11T

// MY n.15

11111

printf ("MyHkT MY 15:\n");

T T

printf( "Yucno 3anucein B B = %d \n",StudFileCount( "BDStud.bin" , &StudCount ));

// 3anonHeHue daiina Ha OCHOBe MaccuBa

1T

// MY n.13 (BTOpOI BapuaHT Ha OCHOBE WUHULMANN3MPOBAHHOIMO MaccuBa)

1111111

printf ("MyHkT MY 13:\n");

Student StudMas[] ={{"MBaHoB" , 3, 7000.0%}, {"MeTpoB" , 2, 2000.0}, {"Cugopos" , 1,
3000.0%}, {"MeuyknH" , 4 , 4000.0}};

StudMasToFile( "BDStud.bin" , StudMas , StudCount );
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// Pacnevatka (aina sanucei
StudPrintFile( "BDStud.bin" );
/1

11111

// MY n.16

1111111

printf ("MyHkT MY 16:\n");
StudClearFile("BDStud.bin");
StudPrintFile( "BDStud.bin" );

111
// MY n.17
111
/1
printf ("MyHkT MY 17:\n");
// StudRemoveFile("BDStud.bin"); // BpeMeHHO 32 KOMMEHTUPOBAHO
ClearReadonlyFile("BDStud.bin");
StudClearFile("BDStud.bin");
StudPrintFile( "BDStud.bin" );
/!
printf ("MyHKT MY 17 cHoBa go6aBuM 3anmcu M3 maccuea:\n");
StudMasToFile( "BDStud.bin" , pStMas , StudCount );
StudPrintFile( "BDStud.bin" );
11111
// MY n.18
1111
printf ("MyHkT MY 18 (Sawp - Ao):\n");
Student StudA ={ "Jlantesa" , 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 OTAENbHbI3 3anuceit
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 351eMeHTOB MaccvBa
StudPrintMas( pStMas , StudCount);
// CopTupoBKa MaccuBa no oAHOMY MOS0 3anmncu
111
// 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 ) // Bo3spacraHue
SwapStudent( pStMas + i, pStMas + i + 1);
printf ("MyHkT MY 19 (SORT - pStMas - nocne Oklad):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBKa Mo MMeHU
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
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SwapStudent( pStMas + i, pStMas + i + 1);
printf ("MyHKkT MY 19 (SORT - pStMas - nocne Name):\n");
StudPrintMas( pStMas , StudCount);
// CopTupoBKa Nno HoMepy
for( int k =0 ; k< StudCount -1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( (pStMas + i)->Num > (pStMas + i + 1)->Num ) // Bo3pactaHue
SwapStudent( pStMas + i, pStMas +i + 1);
printf ("MyHKT MY 19 (SORT - pStMas - nocne Num):\n");
StudPrintMas( pStMas , StudCount);
/11T
// MY n.20
/11T
printf ("MyHkT MY 20 (SORT - dpyHKums - go):\n");
StudPrintMas( pStMas , StudCount);
StudSortMasNum( pStMas , StudCount );
printf ("MyHkT MY 20 (SORT - dyHKums - nocne):\n");
StudPrintMas( pStMas , StudCount);
/l
/11T
// MY n.21
/11T
// CopTupoBka caiina (') no ogHOMy Moo 3anucu

T T T
printf ("MyHKkT MY 21 (SORT - € pa3HbiMK dyHKUMsSMK):\n");

printf ("COPTUPOBKA: Pabota ¢ dyHkumsimm Name:\n");

StudSortName("BDStud.bin" );

StudPrintFile( "BDStud.bin" );

T

printf ("COPTUPOBKA: PaboTa ¢ dyHkumssMm Num (y6biBaHue):\n");

StudSortNum("BDStud.bin");

StudPrintFile( "BDStud.bin" );

T

printf ("COPTUPOBKA: Pabota ¢ dyHkuusimm Oklad(Bo3pacTtaHue ):\n");

StudSortOklad("BDStud.bin" );

StudPrintFile( "BDStud.bin" );

T

11

// MY n.22 yteHue oaHou 3anucy 3-in (0 - 4)

1111111

Student SFind ;

pFBin = _open( "BDStud.bin" , _S_IREAD |_O_BINARY );

if ( pFBin !'=-1)

{

long posF = _Iseek( pFBin, sizeof(Student) * 2, SEEK_SET ); // YCTaHOBUTb HOBYIO TEKYLLYIO
no3uumio

int nByte = _read( pFBin , &SFind , sizeof(Student));

¥

printf ("MyHkT MY 22:\n");

printf ("Y4TeHne 3 nporpamMmebl (Homep = 3):\n");

PrintStudent( &SFind );

// 3akpbiTne daina

_close( pFBin );

/l

11

// MY n.22.1 yteHue u3 pyHKUUn

1T

////] - NpounTaTb 3anucb MO HOMepy



147
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI],
printf ("YTeHne n3 dyHkummn (Homep = 1):\n");

// Student SFind ;

FindStudNum( "BDStud.bin" , &SFind , 1);

PrintStudent( &SFind );

1111111

// MY n.22.2 nHTerpnpoBaHHbIe pacyeTbl B NporpamMmMe
11T

double SumStip = 0;

Student SIntg;

printf ("MyHKT MY 22.2(WHTerpanbHble pacyeTbl):\n");
pFBin = _open( "BDStud.bin" , _S_IREAD |_O_BINARY );
if ( pFBin!=-1)

for ( inti=0; _eof(pFBin) == NULL ; i++)
int nByEe = _read( pFBin , &SIntg , sizeof(Student));
SumStip = SumStip + SIntg.Oklad;
_close( gFBin );
|}3;rintf( "®oHa 3apnnathl B umkne = %8.2If \n" , SumStip );

/11T
/] MY n.22

1111

double SumOklad;

printf ( "®oHg 3aprinatbl n3 GyHkuMM = %8.2If \n" , StudSumm( "BDStud.bin" , &SumOklad));
T

T

// OuncTka daina u ero yaaneHve
ClearReadonlyFile("BDStud.bin");

// StudClearFile("BDStud.bin");

// StudRemoveFile("BDStud.bin");

////] YPOBEHb C
T

// MY n.23
T

11111

// MY n.23.1

11T

// Do6aBuTb 3anmch ( Hayano )

printf ("Jo6aBneHne (Hayano):\n");

Student SFirst = {"MepBLIn" , 22, 3400.00};
StudAdd("BDStud.bin", SFirst, First);
StudPrintFile( "BDStud.bin" );

11T

// MY n.23.2

11111

// - Do6aBuTb 3anmch ( KoHeL,)

printf ("Jo6asnenwne (koHeu):\n");

Student SLast = {"MNocneannin" , 22, 3400.00};
StudAdd("BDStud.bin", SLast );
StudPrintFile( "BDStud.bin" );
T T
11111

// MY n.23.3

111

// DobaBuTb 3anmcb (HoMep)

T T
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printf ("Jo6asnenve (Homep):\n");

Student SNumb = {"o Homepy - 2", 33, 5500.00};
StudAddNum("BDStud.bin", SNumb, 3);
StudPrintFile( "BDStud.bin" );

/1] - Yoanutb 3anuce no HoMepy (? apyrue pexxvMbl)
T

I

// MY n.23.4

//11////printf ("Ynanenune (Hauano):\n");
StudDel("BDStud.bin", First);

StudPrintFile( "BDStud.bin" );
T
111

// MY n.23.5

I

printf ("Yaanenwue (koHeu):\n");
StudDel("BDStud.bin", Last );
//StudDel("BDStud.bin" );

StudPrintFile( "BDStud.bin" );
T
111111

// MY n.23.6

1111

printf ("Yaanenue (Homep):\n");
StudDelNum("BDStud.bin", 4 );
StudPrintFile( "BDStud.bin" );
T
11111

// MY n.23.7

1111

///// - NpountaTb 3anucb NO HOMepy

printf ("YteHune (Homep):\n");

Student * pFind = new Student;
FindStudNum( "BDStud.bin" , pFind , 2);
PrintStudent( pFind );
T
// - I3MeHuTb 3anucb no Homepy

11111

// MY n.23.8

111

printf ("3meHeHne 3anncu (Homep):\n");
Student SChang ={"3ameHa" , 11, 111.00};
ChangeStudNum( "BDStud.bin" , SChang , 2);
StudPrintFile( "BDStud.bin" );
T
// - HalnTu 3anucb no npusHaKy paBepcTBa nons (MMeHu - nepsyto B daine) no nobomy nosio
111

// MY n.23.9

111

int n;

printf ("MNMonck no umenun:\n");

if ( ( n =FindStudName( "BDStud.bin" , pFind , "3amena" )) != -1)
{ printf ("HaiigeHa no Homepy = %d \n", n);
printf ("HalineHa 3anucbk: ");

PrintStudent( pFind );

b

else

printf ("He HaligeHa 3anuck! ");

T T
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1T
// MY n.23.10

/11T

// Swap 3ameHa 3anuceii B carine b

printf ("3ameHa SWAP B caiine no Homepy: 1<->3\n");

SwapStudFile( "BDStud.bin" , 1 ,3);

StudPrintFile( "BDStud.bin" );

T

delete [] pStMas;

T
system("PAUSE");

T T

}
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17.2. 3arosioBouHblii (aiia npoexkra File P3.h

File_P3.h— 3arosoBounsiii MOAYJIb
/l

#include <fcntl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <io.h>
#include <stdio.h>
#include <conio.h>
#include <string.h>
#include <memory.h>
#include <malloc.h>

/I

#include <errno.h>

/l

//using namespace std;
T

11T

// MY n.2

/11T

struct Student {

public:

char Name[20];

int Num;

double Oklad;

¥

// KoHCTaHTbI ans ynpaBneHust GyHKUUSMN
enum TypeAddDel First = 1, Last = 2, Default = Last};
// MpoToTunbl

/111111

I
// MY n.5

// PacneyaTka OTAeNbHONW CTPYKTYPHOWM NEPEMEHHON CTyeHTa

1111111
void PrintStudent(Student * pS)

{
printf( "3anunck: Mg = %-15s Homep = %2d CtuneHguns = %8.2If \n",

pS->Name , pS->Num, pS->Oklad );

by

TN

// MY n.8

void StudPrintMas( Student * pMas , int Razm)

{

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

PrintStudent(pMas + i); // Vicnonb3yeTcs rotoBas dyHKUMS
, }o
//’///////////////////////////

// Bbibopka 13 aina B AMHAMMUYECKMA MaccmB
// MY n.12
T

void StudFileToMas( const char * FileName , Student ** pMas , int * pRazm)
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{
long posF;
int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
if ( pFBin == -1 ) { *pRazm = NULL; return;};

posF = _lIseek( pFBin, 0, SEEK_END ); // YCTaHOBWTb HOBYIO TEKYLLYH NMO3MLMIO
*pRazm = posF / sizeof(Student);

//*pMas = new Student[ *pRazm];

*pMas = (Student *) calloc( *pRazm , sizeof(Student) );

posF = _lIseek( pFBin, 0, SEEK_SET ); // Ha Hauano
// Bydep anst uteHns
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 darina
_close( pFBin );
hor
/l
T
//Mepe3annck Maccua CTPYKTYp B dainn (Pain ounwaetcs!)
// MY n.13
[T

void StudMasToFile( const char * FileName , Student * pMas , int Razm)

{
char Comand[40];
// CHsiTue 3awmThl C chaiina - oTkodeHne Readonly
strcpy (Comand |, "attrib -R ");
strcat (Comand , FileName);
system( Comand );
int pFBin = _open( FileName , _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
if ( pFBin == -1) return;
// umMKn 3anucu
for( inti=0;i<Razm ;i++)

{
_write (pFBin , pMas + i, sizeof(Student));
)
_close( pFBin );
/l
¥

I

// MeyvaTb daiina b CtyneHToB
// MY n.14
T

void StudPrintFile( const char * FileName )

{

long posF;

int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
if ( pFBin !'=-1)

posF = _lIseek( pFBin, 0, SEEK_END ); // YCTaHOBWTb HOBYIO TEKYLLYHO MO3MLNIO

int Razm = posF / sizeof(Student);

if (Razm ==0){ _close( pFBin );  printf( "3anucen B daine HeT! \n") ; return;};
posF = _lIseek( pFBin, 0, SEEK_SET ); // Ha Hauano

// bBydep ans uteHus
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Student SBuf;
for (inti=0; i< Razm; i++)
{

int nByte = _read( pFBin , &SBuf, sizeof(Student));
if ( nByte == NULL) break;
// BbIBOA 3anucu
printf( "%d - ", i + 1);
PrintStudent(&SBuf);
¥
// 3akpbiTne danna
_close( pFBin );
¥

o
I

// Mony4unTb yncno 3anucei B b
// MY n.15
int StudFileCount( const char * FileName , int * pRazm)
{
long posF;
int pFBin = _open( FileName, _S_IREAD |_O_BINARY );
if ( pFBin == -1 ) { *pRazm = NULL; return NULL;};

posF = _Iseek( pFBin, 0, SEEK_END ); // YCcTaHOBUTb HOBYIO TEKYLLYIO NMO3ULMIO
*pRazm = posF / sizeof(Student);
_close( pFBin );
return *pRazm;
¥
T
// OuncTka daina cTyaeHToB
// MY n.16
T
void StudClearFile(const char * FileName)
{

char Comand[40];

// BpeMeHHoe cHATMe 3almThl ¢ daina - oTkoveHne Readonly
strcpy (Comand |, "attrib -R ");

strcat (Comand , FileName);

system( Comand );
int pFBin = _open( FileName , _O_RDWR |_O_BINARY | _O_CREAT | _O_TRUNC);
if ( pFBin == -1) return;
_close( pFBin );

¥
T
// Cépoc dnara daina

// MY n.17
T

void ClearReadonlyFile(const char * FileName)

{
char Comand[40];
// CHsiTue 3awmThl ¢ charina - oTknodeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );

by
T
// MY n.18

T
// 06bMeH Ha OCHOBE a/IpecoB CTPYKTYPHbIX NepeMeHHbIX (BO3MOXET TOMbKO 6e3 AuHamuku!!l)
void SwapStudent ( Student * pA , Student * pB )
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{

Student Temp;
/* MOXHO M Tak
Temp = *pA;
*PA = *pB;

*pB = Temp;

*/

memcpy( &Temp , pA, sizeof(Student) );
memcpy( pA, pB, sizeof(Student) );
memcpy( pB, &Temp, sizeof(Student) );

¥
I
// MY n.20

T
void StudSortMasNum( Student * pStMas , int StudCount )

for(int k =0 ; k< StudCount -1 ; k++)
for (inti=0; i< StudCount-1 ;i++)
if ( (pStMas + i)->Num > (pStMas + i + 1)->Num ) // Bo3pacTtaHue
SwapStudent( pStMas + i, pStMas + i + 1);

¥
T
// CopTrpoBKa MaccvBa Mo Okaay no yobiBaHMIO
// MY n.21
T
void StudSortOklad(const char * FileName )
{
// YteHune u3 caiina B MaccuB
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
// CopTvpoBka MaccvBa Mo okagy no ybblBaHUIO

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
I T

// CopTupoBKka Nno nMeHu (A0NOSHUTENbHbIE NpuMepbl) MY n.21

T
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void StudSortName(const char * FileName )

{

// YTeHune w3 daiina B MaccuB

Student * pStudMas;

int Razm;

StudFileToMas( FileName , &pStudMas , &Razm );

//

T

for (inti=0; i< Razm-1;i++)
for (intk=0; k< Razm-1; k++)
// CopTrpoBKa Nno UMeHn
if ( stremp(((Student *)(pStudMas + k))->Name , ((Student *)(pStudMas + k +1))-
>Name) > 0 ) // YbbiBaHue nms
{ SwapStudent ( pStudMas + k , pStudMas + k+1); };

/l
StudMasToFile( FileName , pStudMas , Razm );

hor
T T
// CopTupoBka no HoMepy (A0ONONHUTENbHbIE NpUMepbl) MY n.21
T
void StudSortNum(const char * FileName )
{
// YTtenue u3 daitna B MmaccuB
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
StudSortMasNum( pStudMas , Razm ); // Vicnonb3oBaHue copTnpoBku B Maccuse!!!
StudMasToFile( FileName , pStudMas , Razm );
bor
T
T T
T T
// Yoanexue v3 daiina Hauano unm KoHel caiina
T
// MY n.23.1/2
[T
void StudAdd(const char * FileName , Student S, TypeAddDel TAD = Default ){
/1l
if ( TAD == Last)
{
ClearReadonlyFile(FileName);
int pFBin = _open( FileName, _O_RDWR |_O_BINARY | _O_APPEND );
long posF = _lseek( pFBin, 0, SEEK_END ); // YcTaHOBWTb HOBYIO TEKYLLYIO MO3ULIMIO
_write (pFBin , &S, sizeof(Student));

// 3akpbiTne daiina

_close( pFBin );

return;};
if( TAD == First )
{
Student * pStudMas;
int Razm;
StudFileToMas( FileName , &pStudMas , &Razm );
Student * pTemp = (Student *) new Student [ Razm + 1];

memcpy( pTemp , &S, sizeof(Student) );
for (inti=1; i <=Razm; i++)
memcpy( pTemp + i, pStudMas + (i - 1), sizeof(Student) );

/l
StudMasToFile( FileName , pTemp, Razm + 1);
delete [] pTemp;
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delete [] pStudMas;
return;};

return;

iy
T

// OobaBneHuns no HoMepy B daiin

// MY n.23.3

[T

void StudAddNum(const char * FileName , Student S, int Numb )
{

Student * pStudMas;

int Razm;

if ( Numb < 0) return;

// ®opMmnpoBaHne MaccmBa

StudFileToMas( FileName , &pStudMas , &Razm );
if (Numb >= Razm )

{

StudAdd(FileName, S, Last);

delete [] pStudMas;

return;

¥

/l

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) );

7
b
else

{

¥

bor

// 3anoMuHaHune B ain HOBOro

StudMasToFile( FileName , pTemp, Razm + 1);
delete [] pTemp;

delete [] pStudMas;

memcpy( pTemp + i, pStudMas + k, sizeof(Student) );

¥

T

// YoaneHue nepBoro unm nocneaHero u3 daiina
// 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 );



156
2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMI],
StudMasToFile( FileName , pStudMas + 1, Razm -1);
delete [] pStudMas;

}

¥

T

// Ynoanexue no Homepy v3 daina

// MY n.23.6
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;

¥

// YaaneHue 13 cepeamnHbl

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) );
by

StudMasToFile( FileName , pTemp, Razm - 1);
delete [] pTemp;

delete [] pStudMas;

)

T

// Mouck n BbIBOpKa 0AHON 3anmncK Nno HoOMepy

// 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->Oklad = NULL;

b

else

memcpy( pS, pStudMas + Numb, sizeof(Student) );
delete [] pStudMas;
¥
T
// MY n.23.8
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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;
b
else
memcpy( pStudMas + Numb , &pS, sizeof(Student) );
StudMasToFile( FileName , pStudMas , Razm );
delete [] pStudMas;
bor
T
// Mlonck No MMeHW coaepXXMMoro 3anucen B daine B daline (nepBas 3anuck)
// 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 ( stremp ( (pStudMas + i)->Name , FindName ) == 0) break;
if (i ==Razm)
{
// He HalineHo
pS->Name[0] = "\0';
pS->Num = NULL;
pS->0klad = NULL;
delete [] pStudMas;
return -1 ;
b
// HalipeHo
else
memcpy( pS, pStudMas + i, sizeof(Student) );

delete [] pStudMas;

return i;
bor
T T
// 3aMeHa no HoMepaM 3anucelt B dalne
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 );};
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/l
delete [] pStudMas;

iy

I
T T
// MY n.17/23.11

TN

void StudRemoveFile(const char * FileName)

{
char Comand[40];
// CHsiTue 3awmThl € haiina - oTknodeHne Readonly
strcpy (Comand , "attrib -R ");
strcat (Comand , FileName);
system( Comand );
strcpy (Comand |, "attrib -A ™);
strcat (Comand , FileName);
system( Comand );
// YoaneHue daiina Bce ANCcKpunTopsbl daina A0MKHbI OblTb 3aKpbIThl
strcpy (Comand |, "del ");
strcat (Comand , FileName);
system( Comand );

bor

17.3. Pe3yabTaThl padoThl IpuMepa (TEKCT)

NyaxT MY 4:

Stud2: VMst = AKCeHOBa HoMep = 2 CTuneHmgust =
MNyaxT MY 5:

Banmuce: MMmss = JlanTerBa HomMep = 1 Cruneraus
Banuce: VMMsi = AKCeHOBAa Homep = 2 CTuneHgmus
NIyHxkT MY 6:

Bammuce: MMsa = BoJapWakoB HomMep = 3 CrTunengus
NyaxT MY 7:

Banuce: Umsi = [lepBBNL HomMep = 1 Crunenaus
Banuce: MmMsi = Bropoi HomMep = 2 CTuneHaus
Banuce: Mms = Tperun HomMep = 3 CrTunenaus
Sanuce: MMs1 = YeTBepTHL HomMep = 4 Crunenamusi
IIynkT MYy 8:

Banuce: Umsi = [lepBBNL HomMep = 1 Crunenaus
Banuce: MmMsi = Bropon Homep = 2 CTuneHgmus
Banuce: MMs = Tperun HomMep = 3 Crunenaus
Sanuce: MMs1 = YeTBepTHIL HomMep = 4 Crunenamus
IIynkT MYy 9:

Bammce: MMss = Stud B - 12 HomMep = 3 Cruneraus
Sammce: MMst = Stud & - 16 HomMep = 7 Crunenamus
Bammce: MMsa = Stud & - 20 Homep = 3 Crunengmus
Bammce: MM = Stud & - 3 Homep = 1 Crunenamus
Bammce: MMa = Stud N - 22 HomMep = 3 Crunenamus
Sammce: MMst = Stud B - 15 HomMep = 7 Crunenamus
NyukT MY 11 (cuunni) :

Bammce: MMsas = Banuces 1 HomMep = 1 CTunengus
Bammce: Ms = Banuce 2 HomMep = 2 Crunenaus
Bammce: MMa = Banmce 3 HomMep = 3 CTuneHamus
Bamuce: VMMms = Bammce 4 HomMep = 4 Crunenaus
MyukT MYy 11 ([leuwaTe odainna) :

Bammce: MMsa = Banuces 1 HomMep = 1 CTunengus
Bammuce: MMsa = Banuces 2 HomMep = 2 Crunenaus
Bammce: MMz = Banmce 3 HomMep = 3 Crunenaus
Bammnce: MMs = Banmce 4 HomMep = 4 Crunenaus
NyaxT MY 11 ([leuaTe BCEI'O MacCHBA) :

Bamuce: MMsa = Banuces 1 HomMep = 1 CrTunenauss =

2000.00

1000.
2000.

3000.

1000.
2000.
3000.
4000.

1000.
2000.
3000.
4000.

3348.
8209.
7145.

720.
.78

1234

9540.

1000.
2000.
3000.
4000.

1000.
2000.
3000.
4000.

1000.

00
00

00

00
00
00
00

00
00
00
00

19
78
30
85

09

00
00
00
00

00
00
00
00

00
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Bamnce: MMz = Banmce 2 HomMep = 2 Crunenmgmuss = 2000.00
Banmce: MmMs = Bammce 3 HomMep = 3 Cruneramss = 3000.00
Banmuce: MMst = Banmuce 4 HomMep = 4 Cruneramss = 4000.00
NyuxT My 11:

Bamuce: MMsa = Bammce N - 1 HomMep = 0 Crunengmuss = 3376.87
Bamuce: MMs = Bammce N - 2 HomMep = 6 Crunengmus = 7522.20
Banmuce: MmMsi = Bammce N - 3 HomMep = 2 Cruneramss = 9526.05
Bammce: MMa = Banmce N - 4 Homep = 2 Crunemamss = 7055.57
NyuxT My 12:

Bamuce: MM = Bammce N - 1 HomMep = 0 Crunengmuss = 3376.87
Bamuce: MMs = Bammce N - 2 HomMep = 6 Crunenpgmus = 7522.20
Banmuce: MmMsi = Bammce N - 3 HomMep = 2 Cruneramss = 9526.05
Bammce: MMa = Banmce N - 4 HomMep = 2 Crunemamszt = 7055.57
NyuxT My 13:

Ilocye pemaxkTUMPOBAHMSI MACCHMBA M BaloOMMHAHUSI B banie

Bamuce: MMsa = Bammce 1 HomMep = 1 Crunengmuss = 1000.00
Banuce: UMs1 = UBMeHeHMe 2-1 HomMep = 5 Cruneramst = 5000.00
Banmuce: MmMst = Bammce 3 HomMep = 3 Cruneramst = 3000.00
Banuce: MMsa = Bammuce 4 HomMep = 4 Crunenpmuss = 4000.00

NyuxT MYy 14:
Ilocne pelakTUMPOBAHMUSI MACCHMBA M BalOMMHAHUS - paclrnedaTka mus odanna oyHxumu-

1 - Bammce: MMsa = Bammce 1 HomMep = 1 Cruneramszt = 1000.00
2 - Bammce: UMs = VsMeHeHuMe 2-1 HomMep = 5 Crunengmuss = 5000.00
3 - Bammce: MMms = Bammce 3 HomMep = 3 Crunengmuss = 3000.00
4 - Bammuce: MMsa = Banmuce 4 HomMep = 4 Crunenamsz = 4000.00
NyaxT My 15:

Umcino sammcerr B Bl = 4

NyuxT My 13:

1l - Banuce: VmMss = VBaHOB HomMep = 3 Crunengmuss = 7000.00
2 - Bammce: Mmsa = lleTpoB HomMep = 2 Crunenamsz = 2000.00
3 - Bammce: MMs = Cupopos HomMep = 1 Cruneramst = 3000.00
4 - Bamuce: MMsa = lleukmuH HomMep = 4 Crunenamsz = 4000.00
MyuxkT MYy 16:

Banucen B panne Her!

NyaxT MYy 17:

Banucen B danne Her!

NIyexT MY 17 cHOBa gmo6aBmMM BanmmMcyu M3 MaCCHUBA:

1l - Bammce: MMsa = Banuce N - 1 HomMep = 0 Coruneramss = 3376.87
2 - Bammce: Mms = Hoeas HomMep = 6 Crunemgmst = 7522.20
3 - Banuces: MMs = Bammece N - 3 HomMep = 2 Cruneragmst = 9526.05
4 - Bammce: MMsa = Banmce N - 4 HomMep = 2 Crunenamss = 7055.57
NyukT MY 18 (Sawp - gmo):

Sammce: Mmsa = JlanTeBa HomMep = 1 Crunenagmss = 1000.00
Banuce: MMs = MBaHOBa HomMep = 2 Cruneramss = 2000.00
IynkT MY 18 (Sawp - mocme):

Banmuce: MMst = MBaHOBa HomMep = 2 Crunegamst = 2000.00
Banmuce: Mmst = JlanTeBa HomMep = 1 Cruneramst = 1000.00
NyuxkT MY 18 (Sawp - pStMas - pmo):

Bammce: MMsa = Bammce N - 1 HomMep = 0 Crunemamst = 3376.87
Sanmce: MMst = Homas HomMep = 6 Crunenamss = 7522.20
Banuce: UmMst = Bammce N - 3 HomMep = 2 Cruneramst = 9526.05
Sanmuce: MmMst = Bammce B - 4 HomMep = 2 Crunenamss = 7055.57
NyuxkT MY 18 (Sawp - pStMas - nocne) :

Banuce: MMs = Bammce N - 3 HomMep = 2 Cruneramss = 9526.05
Sanmce: MMst = Homas HomMep = 6 Crunenamss = 7522.20
Sanmmce: MMst = Bammce B - 1 HomMep = 0 Crunenamss = 3376.87
Sanmce: MMst = Bammce B - 4 HomMep = 2 Crunenamss = 7055.57
Nyuxkr MYy 19 (SORT - pStMas - pmo):

Banmuce: MMsi = Bammce N - 3 HomMep = 2 Cruneramst = 9526.05
Bammnce: MMzt = Homas HomMep = 6 Crunenmgmuss = 7522.20
Bammce: MMs = Banmce N - 1 HomMep = 0 Crunengmuss = 3376.87
Bamnce: MMz = Banmce N - 4 HomMep = 2 Crunengmuss = 7055.57
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NyuxT MYy 19
Banuce: Ums
Banuce: UmMs
Banmmuce: UmMs
Banmmuce: UmMs
NyuxT MYy 19
Banuce: Ums
Banuce: UmMs
Banmmuce: NmMms
Banmmuce: UmMs
NyuxT MYy 19
Banuce: UmMs
Banuce: Ums
Banmmuce: UmMms
Banmuce: NmMs
NyuxT MYy 20
Banuce: Mms
Banuce: Mms
Banmuce: UmMms
Banuce: UmMs
NyuxT MYy 20
Banuce: Mms
Banuce: Mms
Banmuce: UmMms
Banmuce: UmMms
MyukT My 21
COPTHUPOBKA :

1l - Banmucse:
2 - Banucse:
3 - Banucse:
4 - Bammuce:
COPTHUPOBKA :
1l - Banmuce:
2 - Banwucse:
3 - Bammce:
4 - Bammuce:
COPTHUPOBKA :
1l - Banwuce:
2 - Banwucse:
3 - Bammce:
4 - Bammuce:
IIynkT MYy 22:

YreHme mS nporpammsl (HOMep

Bamnmuce: UmMms

Yrenme ms3 QyHKUMM (HOMep =

Banuce: Mms

IynkT MY 22.2 (MHTerpanbHHe
$OHIO BapnyaTi B LMKIE
$donn BapnuaTi u3 GyHKIMK

Io6arenenue
1l - Banmucse:
2 - Bammce:
3 - Bammucse:
4 - Bammuce:
5 - Bammce:
Hob6arneHnne
1l - Banmucse:
2 - Bammce:
3 - Bammuce:
4 - Banuce:
5 - Banwucse:
6 - Bamnmce:
Ho6arBieHne

(SORT - pStMas - mocme Oklad):

(HOMep) :

= Bamuce N - 1 HomMep = 0 CrTuneramuss =
= Banuce N - 4 HomMep = 2 CTunerauss =
= Horast HoMep = 6 CTuneHmgmuss =
= Banuce N - 3 HoMep = 2 CTuneHmust =
(SORT - pStMas - nocne Name) :
= Banuce N - 1 HomMep = 0 CrTuneramuss =
= Banuce N - 3 HomMep = 2 CTunerauss =
= Banuce N - 4 HoMep = 2 CTuneHmust =
= Horast HoMep = 6 CTuneHmgmuss =
(SORT - pStMas - nocne Num) :
= Banuces N - 1 HomMep = 0 CrTunerauss =
= Banuce N - 3 HomMep = 2 CTunerauss =
= Banuce N - 4 HoMep = 2 CTuneHmust =
= Horast HoMep = 6 CTuneHmguss =
(SORT - obyHKUMST - [O) :
= Banucep N - 1 HomMep = 0 CrTunergust =
= Banuce N - 3 HomMep = 2 CTuneHaust =
= Banuce N - 4 HoMep = 2 CTuneHmust =
= Horast HoMep = 6 CTuneHmguss =
(SORT - obyHKUMsI - @OcCJe) :
= Banucep N - 1 HomMep = 0 CrTunergmust =
= Banuce N - 3 HomMep = 2 CTuneHaust =
= Banuce N - 4 HoMep = 2 CTuneHmust =
= Horast HoMep = 6 CTuneHmust =
(SORT - c paBHMM OGYHKIMAMMK) :
PaBora c byHxumsMm Name:
MMst = Bammce N - 1 HomMep = 0 CrTunergmus
MMss = Bammce N - 3 HomMep = 2 CrTunenaus
VMss = Bamomce N - 4 HoMep = 2 Crunenaus
Mss = Homast HomMep = 6 CTuneHamus
Pabora c oyHKumsiMm Num (yOmBaHMe) :
MMst = Bammce N - 1 HomMep = 0 CrTuneramus
VMst = Bammce B - 3 HomMep = 2 Crunenaus
VMs1 = Bammce N - 4 HomMep = 2 Crunenaus
Mss = Homast HomMep = 6 CTuneHamus
Pabora c dyuxmmsmm Oklad (BospacTanHme ) :
MMst = Bammce N - 1 HomMep = 0 CTuneramus
VMst = Bammce N - 4 HomMep = 2 Crunenaus
NMst = Homasz HomMep = 6 CrTunenaus
VMst = Bammce N - 3 HomMep = 2 CTuneHaus
= 3):
= Homas HomMep = 6 CTunenams =
1):
= Banuce N - 4 HomMep = 2 CTuneHaust =
pacdeTs) :
= 27480.70
= 27480.70
(mauano) :
VmMs1 = [lepBe Homep = 22 CruneHmmus
VMss = Bammce N - 1 HomMep = 0 CTuneHgmus
VMst = Bammce N - 4 HomMep = 2 CTuneHaus
MMst = Homasz HomMep = 6 CTunenamus
VMst = Bammce N - 3 HomMep = 2 Crunenaus
(xoHer) :
VmMs1 = [lepBe Homep = 22 Crunenmmus
VMss = Bammce N - 1 HomMep = 0 CTuneHgmus
VMst = Bammce N - 4 HomMep = 2 CrTunenaus
VMs1 = Homasz HomMep = 6 CrTunenamus
MMmst = Bammep N - 3 HomMep = 2 Crunenaus
VMsa = Ilocnemuumn HomMep = 22 CrTuneHaus

3376.
7055.

7522

9526.

3376.
9526.
7055.

7522

3376.
9526.
7055.

7522

3376.
9526.
7055.

7522

3376.
9526.
7055.

7522

7522

7055

87
57
.20
05

87
05
57
.20

87
05
57
.20

87
05
57
.20

87
05
57
.20

3376.
9526.
7055.
.20

7522

3376.
9526.
7055.
.20

7522

3376.
7055.
.20
9526.

7522

.20

.57

3400.
3376.
7055.
.20
9526.

7522

3400.
3376.
7055.
.20
9526.
3400.

7522

87
05
57

87
05
57

87

57

05

00
87
57

05
00
87
57

05
00



2014 rox 1 xypc 3-it cemectp bonbmaxos C.A.

OIl TYUMIT

1 - Bammce: Nms
2 - Bammuce: UNms:z
3 - Banuce: MMsz
4 - Banuces: Vms
5 - Banuce: MMmsz
6 - Banmucek: HNms
7 - Banuck: WwMsz
1 - Banmce: Nms
2 - Bamucek: MNms:1
3 - Banuce: MMms
4 - Banuces: Vms
5 - Banuce: MMsz
6 - Banmce: Ums

Yoanenme (KoOHer) :

1 - Bamnmuce: Nms
2 - Bamnucek: MNMms:z
3 - Banuce: MMsz
4 - Bammuce: Mms
5 - Banuce: MMmsz

Yoaneuue (HOMep) :

1 - Bamnmce: Nms
2 - Bammce: Mmsz
3 - Banuce: MMsz
4 - Banuck: WMms

Yrenue (HOMep) :
3anucse:

IlepBHIL
Banmuce N - 1
Banuce N - 4
HoBasz

I[lo HOMepPY -

Bammce N - 3
IMlocnepuumn
Banmuce N - 1
Bammce N - 4
HoBasz

I[lo HOMepYy -
Banmuce N - 3

IMlocnepuun
Bammce N - 1
Bammce N - 4
Homasz

I[lo HOMepPY -
Bammce v - 3
Bammece N - 1

Bammce N - 4
Homasz
I[lo HOMepYy -

Mss = Homasz

WsMeHeHMe Banmucu (HOMEpP) :

1l - Banmce: Nmsz
2 - Bamucek: MNms:z
3 - Banuce: MwMms
4 - Bammuce: Mms

[Ionck 10 MMeHMN:

HalgeHa mo HoMepy

111.00

= Banucep N - 1

= Banuce N - 4

= BamMmeHa

= Ilo HOMepy -
= 2

Banuce: UMs =

2
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Homep
Homep
Homep
Homep
Homep
Homep
Homep
Homep
Homep
Homep
Homep
Homep
Homep

Homep
Homep
HomMmep
HomMmep
Homep

Homep
Homep
HomMmep
Homep

Homep =

Homep
Homep
Homep
Homep

BamMeHa

BamMena SWAP B dansne nmo HoMmepy: 1<->3

HampgeHa BSanmuch:
1l - Banmce: Nmsz
2 - Bammce: Umsz
3 - Banuce: MwMms
4 - Banuce: MwMms
OJsi NpOnOJIXeHMS

Bammce N - 1
I[lo noMepy -
BamMeHna

Bammce N - 4

2

Homep
Homep
Homep
Homep

HaxMuTe JIOOYI0 KIaBMIy

Crunexnnnsi

22 Crunengmuss = 3400.00
0 Crunenmgmss = 3376.87
2 Crunengusi = 7055.57
6 Crunengmss = 7522.20

33 Crunenguss = 5500.00
2 Crunengusi = 9526.05

22 Crunengmss = 3400.00
0 Crunenmmss = 3376.87
2 Crunengusi = 7055.57
6 Crunengmss = 7522.20

33 Crunenguss = 5500.00
2 Crunengusi = 9526.05

22 Crunengmss = 3400.00
0 Crunengmst = 3376.87
2 Crunengusi = 7055.57
6 Crunenmgms = 7522.20

33 Crunengust = 5500.00
2 Crunengusi = 9526.05
0 Crunemgmst = 3376.87
2 Cruneugusi = 7055.57
6 Crunenmmss = 7522.20

33 Crunenguss = 5500.00

Crunenmguss = 7522.20
0 Crunenmgmss = 3376.87
2 Crunengusi = 7055.57

11 Crunengusi = 111.00

33 Crunengust = 5500.00

Homep = 11
0 Cruneumgmss = 3376.87

33 Crunengust = 5500.00

11 Crunengust = 111.00
2 Crunengusi = 7055.57
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17.4. Il1a6J0H oTuera mo JIP10

CmotpuTte Ha caiite (aitbl madimona ordera T npumepa (I1la6mon otuera JIP OIl.doc ,
[Tpumep otuera JIP_OIl.doc).
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