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BBEAEHUE

bAaaroaapst MpeABIAYIIMM M3AQHMSIM KHUIU sI3bIK C++ M3Y4YMAO MHOXECTBO IIPO-
rPaMMICTOB. 3a ucTeKilee BpeMs si3bIK C++ IpeTeprieA CyllleCTBeHHble YCOBepIlIeH-
CTBOBaHMsI, a OCHOBHOe BHMMaHMe COOOlilecTBa IIPOrpaMMIUCTOB II€PEMECTUAOCH

rAaBHBIM 00pa3oM € 3PEPeKTUBHOCTU MCIIOAb30BaHMA amIlapaTHBIX CPEACTB K 3d-
PeKTUBHOCTY IIPOrpPaMMUPOBaAHMSI.

B 2011 roay xoMuret mno cranaapraM C++ BBIIIYCTUA HOBYIO OCHOBHYIO BEpPCUIO
ctaHAapTa [ISO C++. 9TOT nepecMOTPEeHHBIN CTaHAAPT SIBASIETCS IOCAEAHMM 3Ta-
[TOM pasBUTHsI si3bIKa C++, €ero OCHOBHOE BHMMaHMe YAeAeHO 3P PeKTUBHOCTU MPO-
rpaMmupoBanmsi. OCHOOBHbBIE 3aAa4y HOBOT'O CTaHAQpPTa TaKOBHI.

e (CaeaaTh sI3bIK ODOAEE €AMHOODPa3HBIM, YIIPOCTUTD €ro ImperoraBaHue U U3Y-
YyeHMe.

e Ynpoctuth, 06e301acuTh U MNOBLICUTDH 3P PEeKTUBHOCTh UCIIOAB30BAHMS CTaH-
AAQpPTHBIX OMOAMOTEK.

e (ObAeruutp HanycaHue 3dpPeKTUBHBIX abCTpaKIINUiT U OMOAMOTEK.

."'

DTO M3AaHMe KHUTU IMOAHOCTBIO IIEPeCMOTPEHO TaK, YTOOBI MCIIOAB30BaTh ITO-
CAeAHMM cTaHAQpT si3bIKa. |lpocMmorpes pasaea “Hoseie cpeactBa C++117 mocae
OTAaBA€HMsI, Bbl MOXeETe ITIOAYUYUTh IIPEACTaBA€HMe O TOM, HACKOABKO CHMABHO HO-
BbI/ CTAHAAPT IMOBAMSIA Ha s13bIK C++. TaM nmepedyncaeHbl TOABKO Te pa3AeAbl, B KO-
TOPBIX pacCMaTpUBAETCs1 HOBbIM MaTepUaA.

HexoTopble U3 HOBOBBEACHUI B HOBOM CTaHAApPTE, TaKMe KaK KAIOYEBOE CAOBO
auto AASl BbIBeAGHMsI TUIIOB, BeCbMa paclpOCTpaHeHbl. ITU CPEACTBa CYILeCTBEHHO
ObAerdaroT YTeHue KOAa B AAHHOM M3AAQHUM U AeAaloT ero noHsiTHei. [TporpaMmn-
CTbl, KOHEYHO, MOT'YT UTHOPUPOBAThb T€ CPEACTBa, KOTOpPble OOAerdaroT KOHIIEHTpa-
[IMIO Ha TOM, 4TO IIporpaMma IpusBaHa AeAaTb. Apyrue HOBIIECTBa, TaKMe KaK MH-
TeAAEKTYaAbHbIE YKa3aTeAU M KOHTeMHEPHI C IIOAAEPXKKOUN IIepeMellleHUs], IT03BO-
ASIIOT IIMCaTb OOAee CAOXHBIE KAAacChl 6e3 HeOOXOAMMOCTM CHPaBASITBCS CO
CAOXXHOCTSIMM YIIpaBAeHMsI pecypcaMu. B pe3yAbTate Mbpl MOXXeM HadaTh U3yUeHMe
CO3AaHMsT COOCTBEHHBIX KAQCCOB HAMHOI'O paHbIlle, YeM B MPEABIAYIIIEM M3AAHUMN.
Mpsl (1 BbI) OOABILIE He AOAXHBI BOAHOBATBbCS O OOABLIMHCTBE A€TaAel, KOTOphIe
CTOSIAM Ha HallleM ITYyTU B [IPEAbIAYILIEM CTaHAAPTE.

DTOV NUKTOIPaMMOl OTMe4YeHbl MeCTa, B KOTOPBIX pacCMaTPUBAIOTCS CPEA-
CTBa, OIIpeAeAe€HHbIe HOBBIM CTaHAApTOM. HaaeeMcsl, 4TO unuTaTeAn, koTopblie
y>Xe 3HaKOMBbI C SIAPOM s3bIKa C++, HalIAYT 3T OTMETKMU IIOAE3HbIMM MIPU
pellleHny, Ha YeM COCpeAOTOYUTh BHMMaHue. Mbl TakXXe OXMAaeM, UTO 3TU
[IMKTOTPaAaMMBbI TIOMOTYT OOBSICHUTH COOOIIEeHMsT 00 OMIMOKAX TeX KOMIIMASI-

TOPOB, KOTOphle MOIYT ellle He ITOAAepXXMBaTb BCe HOBBIE CpeACTBa. XOTsI
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[IPAaKTUYECKM BCe IIPUMeEPHl 3TOM KHUTM OBIAM OTKOMIIMAMPOBAHBI Ha TEKY-
meM BeIntycke KoMmmmasitopa GNU, Mbl IIOHMMaeM, YTO Y HEKOTOPBIX UMTa-
TeAeN ellle He OyAeT HOBeMIIEro KOMOMASATOpa. Aaxke Ipyu TOM, YTO IIO IO-
CA€AHEMY CTaHAApPTY OBIAO A0DaBA€HO MHO>ECTBO BO3MOXXHOCTEN, 6a30Bblii

SI3bIK OCTaeTCsI HEM3MEeHHBIM U (pOpMUPYeET OCHOBHOM 0O0beM MaTepuaAa, KO-
TOPbIN MbI paccCMaTpUBaeM.

AASI KOTO HallMcaHa 3Ta KHUTA

MO>XHO CcYUTaTh, YTO COBpEMEHHBIN s13bIK C++ COCTOUT U3 TpeX YacTeri.

e HuskoypoBHeBBIN 13bIK, 60ABIIIAsA YaCTh KOTOPOTO YHACA€AOBaHa OT s3bika C.

e AOIIOAHUTEAbHbIEe BO3MOXHOCTY SI3bIKa, ITO3BOASIOIINE OIPEAEASITh COOCTBEH-
HbIe TUITbI AQHHBIX, OpraHM30BaTh KPyITHOMACILITabHbIe [TPOTPaMMbl U CUCTEMBI.

e (CraHpapTHasi OMOAMOTEKA, UCIIOAB3YIOLIAsA 3T AOIOAHUTEAbHBIE BO3MOX-
HOCTYU AAsL obecriedyeHMst Habopa CTPYKTYp AaHHBIX M aATOPUTMOB.

B 6oabimHCTBe KHUT 513bIK C++ IpeACTaBAEH B OPSIAKe ero pa3sutus. CHavaAa
OHM 3HAKOMISIT C YacTbio C B si3plke C++, a B KOHIIe KHUTHM IIPEACTaBASIIOTCS boAee
abcrpaxTHble cpeacTBa C++ KakK AOIIOAHUTEABHBIE BO3MOXXHOCTH. Y 3TOr0 IIOAXOAQ
€CThb ABe IIPOOAEMBI: YMTaTeAM MOTYT YBSI3HYTh B MOAPOOHOCTSIX, YHAaCA€AOBAHHBIX
OT HU3KOYPOBHEBOI'O IPOrpaMMUPOBaHMs, U CAQTbCA. Te Xe, KTo byaeT ynmopCTBO-
BaTh B M3y4YeHUM, HAXXUBYT IIAOXME IIPUBBIYKY, OT KOTOPBIX BIIOCAEACTBUU ITPUAELT-
Cs1 U30aBASITBHCH.

MBI nipyAepXnBaeMcsl IIPOTUBOIIOAOXXHOTO ITIOAXOAQ: C CAMOT'O HavaAa UCIIOAb3Y-
€M CPeACTBa, KOTOPbIe IO3BOASIIOT IIPOIrPaMMUCTaM UTHOPUPOBATh A€TaA, YHACAe-
AOBaHHbIE OT HM3KOYPOBHEBOIO IIporpaMMupoBaHmusi. Hampumep, Mbl BBOAUM U UC-
[IOAb3yeM OMOAMOTeYHble TUIIBI String M vector HapsIAy CO BCTPOEHHBIMU LIUPPO-
BBIMM THIIAMM M MaccuBaMi. [ IporpaMMel, KOTOpbIe UCTIOAB3YIOT 3TU OMOAMOTEYHbIE
TUIIBI, [TPOILLIe IIMCaTh, IIPOoILe [TOHNUMaTh, ¥ OLIMOOK B HUX MHOI'O MEHbIIIE.

CAMIIIKOM 4aCcTO OUMOAMOTEKM ITPEIIOAHOCAT KaK “AOMOAHUTEABHYIO” TeMy. BMme-
CTO TOI'O YTOOBI MCIIOAB30BaTh OMOAMOTEKM, BO MHOTMX KHUTaX UCIIOAB3YIOT HU3KO-
YPOBHEBbIE CIIOCOOBI [IPOIPAaMMMPOBaHMs C UCIIOAb30BaHMEM yKa3aTeAeil Ha CUM-
BOABHbI€ MaCCUBbI M AMHAMMYECKOI'O YIIPaBA€HMS [IaMsIThIO. 3aCTaBUTh [IPAaBUABHO
paboTaTh IpOrpaMMbl, KOTOpbIe MCIIOAB3YIOT 3TU HU3KOYPOBHEBBIE TIOAXOABI, KYAQ
TPYAHee, YeM HalmcaTb COOTBETCTBYIOIINIA KOA C++, MCIOAB3Ys 6UOAMOTEKY.

I loBcroay B 3TOJ1 KHUre MBI AéMOHCTPUPYEM XOPOIINI CTUAB ITIPOrpaMMMUPOBa-
HUsI: MBI XOTMM IIOMOYb BaM BbIpabOTaTh XOpoOIlMe NPUBBIYKM Cpa3y U u3bexarTb
60pbOBI C TIAOXMMM MMPUBBIYKAMM BIIOCAEACTBUY, KOTAA BBl ITOAYUMTE HOAEE CAOXK-
Hble HaBbIKM. MBI ITOAYEpKMBaeM OCOO€HHO CAOXKHBIE MOMEHTHI U MTpeAyIIpeXAaeM
O HauboAee pacrpOCTpaHEeHHbIX 3a0AYXXKAEHMSIX U TpobAeMaXx.
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MbI TakXe OObsICHsIEM IIPUMYMHB, 110 KOTOPBIM OBbIAM BBEAEHBI T€ UAM UHbBIE ITpa-
BUAQ, a He MIPOCTO NIpMHMMaeM UxX KakK AQHHOCTb. MBI ImoAaraeM, 4ro roHMMaHue
[IPUYYNH IIOMOXEeT YUTATeAIO ObICTpEN OBAAAETh BO3MOXKHOCTSIMU sI3bIKaA.

XOTs1 AASI U3YUYEeHMsT STOM KHUIM 3HaHMe si3blka C Heobsi3aTeAbHO, Mbl IIOAPa3y-
MeBaeM, YTO Bbl 3HAKOMBI C IIpOrpaMMUpPOBaHNEM AOCTAaTOYHO, YTOOBI HaAIMCaTh,
OTKOMIIMAMPOBATh U 3aIlyCTUTh NPOrpaMMy XOTA Obl HAa OAHOM M3 COBPeMEHHBIX
sI3bIKOB. B yacTHOCTH, MBI ITOApa3yMeBaeM, UTO Bbl yMeeTe UCIIOAb30BaTh MepeMeH-
Hble, CO3AaBaTh M BbI3bIBaTh PYHKIINH, @ TAKXKE UCIIOAB30BATh KOMITMASTOP .

NsMeHeHUSI B ISITOM U3AAHUMU

HoBoBBeAeHMEM 3TOro M3AaHMS SIBAAIOTCSA NUKTOTPaMMBbl Ha IIOASIX, ITPpU3BaH-
Hble TIOMOYb YuTaTeAlo. 3Kk C++ 0b1IMpeH, OH MPeAOCTaBASIET BO3MOXXHOCTU AAS
pellleHusl pa3HOOOpa3HbIX crielmduyeckux npobaeMm nporpammupoBaHmsa. Heko-
TOpbIe U3 STUX BO3MOXXHOCTeN BeCbMa Ba>XHBI AAsI OOABLIMX T'PYIII pa3paboOTINKOB,
HO MaAOBa>XHbI AASI MaABIX IIPOEKTOB. B pe3yAbTaTe He KaXXAOMYy HpPOrpaMMUCTY

CAEAYET 3HaThb KaXAYIO AeTaAb KaXAOro cpeAcTBa. Mbl AOGaBUMAM 3TU NIUKTOTpPaM-
MBI, YTOOBI IIOMOYb YMTATEAIO y3HATh, KaKyie SAeMEeHTbl MOTYT ObITb M3y4YeHBbl M103-
XKe, a KaKye TeMbl SIBASIIOTCSI HaCYIITHBIMMU.

PasaeAbl, paccMaTpyuBalollyie OCHOBHBIE IPUMHINIIBI sI3bIKa, OTMeUYeHbl U300pa-
KeHMeM YeAOBeKa, YMTAIoIIero KHuUry. TeMsl, 3aTpOHyTHIE B 3TUX pPa3Ae€AaX, siB-
ASIFOTCs1 6@30BOM YaCThIO sI3bIKa. Bce 3TM pasaeAbl caeayeT rpounTaTh M IOHSTh.

MpbI TakXe OTMETUAM Te pa3AeAbl, KOTOpble 3aTparuBalOT AOIIOAHUTEAbHbBIE
VAU CIlelIIaAbHbIe TeMBL. DTN pa3AeAbl MOXHO IIPOITYCTUTh AU TOABKO ITPO-
CMOTPEeTb NTIpU MEepBOM YTeHMU. MBI OTMEeTUAU TakMe pa3AeAbl CTOIIKON KHMT,
yKasaB, YTO Ha 3TOM MeCTe Bbl MOXeTe CIIOKOMHO OTAOXUTb KHUTY. BeposiT-
HO, MMeeT CMBICA ITPOCMOTpPEeTh TaKMe pa3AeAbl M y3HaTh, KakKue BO3MOXHO-
CTU CYILIEeCTBYIOT. |eM He MeHee HeT HMKaKOM NPUYUHBI TPaTUTh BpeMs Ha

M3ydeHue STUX TeM, Ioka BaM daKTUYeCKU He IIPUAETCSI MCIIOAB30BaTh
B CBOMX ITpOrpaMMax OIMCaHHOE CPEACTBO.

OcobeHHO CAOXHBIe KOHIIEIILIMM BbIA€AE€HbI IMKTOTPaMMOIi C n30bpakeHueM

Aynbl. HaaeeMcsl, 4TO 4MTaTeAM YAEAST BpeMs, YTOOBI XOPOIIIO YCBOUTDH Ma-
TepuaA, IpeACTAaBA€HHBIN B TaKUX pa3AeAax.

Eire oAHa MOMOILL YMTATEAIO 3TOM KHUI'M — OOIUIMPHOe yrnoTpebAeHMe mepe-
KPeCTHBIX CCBIAOK. Mbl HaaeeMCsl, UTO 3TU CCBIAKM ObAerdyaT YMTaTeAlo IIepexoA

B CEpeAMHY KHUIM M BO3BpallleHMe Has3aA K [IpeXHeMy MaTepuaAy, Ha KOTOpPbIi
CCBIAAIOTCS DOAee ITO3AHME TPUMEPHI.

Ho 4ro ocraercsi Hem3MeHHBIM B KHUTI€, TaK 3TO YeTKOe M SICHOe, KOPPEKTHOE
1 IIOAHOE PYKOBOACTBO IO s13bIKy C++. MbI M3AaraeM s13bIK, IpeACTaBAsIsSI HabOpbI
BCce boAee U bOAee CAOXHBIX [IPUMEPOB, KOTOPble OOBSICHSIOT €ro CPEeACTBA U Ae-
MOHCTPUPYIOT CIIOCOObl HAMAYYIIIEro MCOAb30BaHMs C++.
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CTpyKkTypa KHUI'M

MpbI HauMHaeM € paCcCMOTpPEeHUsI OCHOB sI3blKa U 6ubamorexu B yacTsx I u Il. Dtn
4acCTU COAEpXKaT AOCTaTOYHO MaTepuaaAa, YTOObI ITO3BOAUTHh YUTATEAIO IMCATh pa-
60oTOCIIOCOOHBIE TTpOorpaMMbl. BOABIIMHCTBO mporpaMMuUcToB C++ AOAXHBI 3HATh
BCe, YTO OIIMCAHO B 3TUX YaCTsIX.

Kpome obyudenust ocHoBaM si3bika C++, Mmatepuana 4acreit | u II cayxur u aApyroit

Ba>KHOM LIeAM: IIPU MCIIOAB30BaHMM abOCTPaKTHBIX CPEACTB, OIMPeAeAeHHbIX 6MOAMOTE-
KO, Bbl HaQy4YMTeCh MICIIOAB30BaTh METOAVIKM BBICOKOYPOBHEBOTO ITPOIPaMMUPOBaHMSI.
bubAMoTeYHble CpeACcTBa caMM SIBASIIOTCSI aDCTpakTHBIMM TUIIaMM AQHHBIX, KOTOpPBIE
OOBIYHO MMIIYT Ha si3bike C++. bubAamoreka MoxxeT OBITh CO3AaHa C MCIIOAB30BaHMEM
TeX XXe CPEeACTB IIOCTPOEeHMsI KAacca, KOTOPble AOCTYTIHBI AASl AFOOOTO IMpOrpaMMICTa
C++. Harr onbIT B 06yuenmm s13bIKy C++ CBMAETEABCTBYET O TOM, UTO, €CAU YUTATEAM C
CaMOI'0 Ha4yaAa MCIIOAB3YIOT XOPOIIIO pa3paboTaHHble abCTpaKTHbIE TUIIbI, TO BIIOCAEA-
CTBUM MM IIPOIILle [IOHSTH, KaK CO3AaBaTh COOCTBEHHbIE TUIIHI.
T'oABKO IIOCAE IOAHOTO OCBOEHMSsI OCHOB MCIIOAb30BaHMsT OMOAMOTeKM (M HaIu-
CaHMs pa3HbIX abCTpaKTHBIX IIPOrpaMM PY MOMOIIM OHUOAUOTEKM) MBI TIEPEXOAUM
K TeM CpeACTBaM s3blka C++, KOTOpble MO3BOASIIOT IIUCaTh COOCTBEHHbIE abCTpak-
nuu. B dacrsax 1l m IV raaBHOe BHMMaHMe yaeAsieTcss HalMCaHUIO abCTpaKIIUu
B PpopMe kaaccoB. B yactu Il paccmaTpuBatorcs obiime mpuHLUMIIBL, a B 4actu [V —
crieliaAM3MpOBaHHBIE CPEACTBaA.

B yactu 11l Mb1 paccMaTpuBaem nnpobaeMsl yripaBA€HUs KOTIMPOBaHUEM, a TaKXKe
APyIMe CIIocobbl CO3AaHUSI KAACCOB, KOTOpble TaK e YAOOHBI, KaK U BCTPOEHHbIe
TUIIbL. KAacchl — 3TO OCHOBa OOBEKTHO-OPMEHTUPOBAHHOIO U 0DOOIIIEHHOTO MPO-
rpaMMMpOBaHMsI, KOTOpoe TakXe byaeT paccmoTrpeHo B yactu III. KHura 3akaH4u-
BaeTcs 4YacThio 1V, paccMarpuBaloliiein cpeAcTBa, OOBIYHO MCIIOAb3yeMble B OOAb-

IIMX M CAOXKHBIX cucTeMax. B npuaoxeHnn A npuBeaAeHO KpaTkoe onmcaHue 6mod-
AMOTEYHBIX aATOPUTMOB.

CoraanmeHusi, IpMHATHIE B KHUTE

KaXaasi raaBa 3aBeplllaeTcsi pe3loMe U CAOBapeM TepMMHOB. UnTaTeAm MOTryT
VICTIOAB30BaTh 3T pa3AeAbl KaK KOHTPOABHBIN CIIMCOK: €CAM Bbl He IIOHMMAaeTe
TepMUH, CA€AYeT IIOBTOPHO UM3Y4YNUTh COOTBETCTBYIOIIYIO YaCTh I'AABBI.

3A€eChb VICIIOAB3YIOTCsI COI'AALLIeHs], OOILIEIIPUHSIThIE B KOMITBIOTEPHOM AUTepaType.

e HoBble TepMUHBI B TeKCTe BBIAEASIIOTCA KYypcusom. YTobbl 0OpaTUTh BHUMaHUE
YUTaTeAs] Ha OTAeAbHbIe (pparMeHThl TeKCTa, TaKXXe IPUMeHsIeTCA KYpCus.

e Texcr mporpamMm, pyHkumit, nepemeHHbrx, URL Beb-cTpaHull n Apyrom Koa
[IpEeACTaBA€H MOHOWMPUHHEIM HIPUEPTOM.

e Bce, 4TO NIpUAETCsI BBOAUTD C KAABUATYPhI, BHIAEA€HO MONYXMPHHM MOHOUA-
PMHHBIM LIIPUGPTOM.
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e 3HAKOMECTO B OIMCAHMSIX CMHTAKCHCA BBIAEAEHO KYPCUBOM. DTO yKa3bIBaeT Ha
HEeOOXOAMMOCTb 3aMEeHUTh 3HaKOMeCTO ¢aKTMIeCKMM VMeHeM IlepeMeHHO¥,
[IapaMeTpOM MAM APYTUM SA€MEHTOM, KOTOPBIVI AOAXKEH HaXOAUTHCSI Ha 3TOM

MecCTe. HaHpI/IMep: BINDSIZE= (MaxkCcuMasIbHAA LUMMPUMHA KOJIOHKM) * (HOMED
KOJIOHKM) .

e [IyHKTBHI MeHIO M Ha3BaHUsSI AMAAOTOBBIX OKOH IIPEACTaBA€HBI CAEAYIOIIUM
obpaszom: Menu Option (ITyHkT MeHI0).

IIpMeyaHme 0 KOMIIMUASITOpaAX

Ha MoMeHT HanmcaHus 3ToM KHUTU (MIOAb 2012 roaa) MocTaBHIMKY KOMIIMASITO-
POB MHTEHCMBHO pabdoTary, MOAMMPUUMPYST CBOM KOMIUASITOPH B COOTBETCTBUM
c mocaeaAHMM ctaHAapToM ISO. Hare Bcero Mpl mcrioab3oBaam xoMmmasitop GNU
Bepcuu 4.7.0. B 3TOM KHMUI'e UCIIOAB30BaHO AUIIIb HECKOABKO CPEACTB, KOTOPbIE B TOM
KOMITMASITOpE ellle He peaAn3OBaHbl: HaCA€AOBaHME KOHCTPYKTOPOB, KBaAU(pUKATO-
PbI CCBIAOK AAST (PYHKLIMII-YAEHOB U OMOAMOTEeKa peryAsipHbIX BbIpakKeHMUIA.

baaroaapHocTH

Mp#1 oueHb OAaropapHbl 3a MOMOIIb B IIOATOTOBKE 3TOTO M3AAHMST HBIHEIIHUM
M IIpeXHUM YAeHaM KoMuTeTa I10 ctaHAapTusauumn: AeiiB Abpaxamc (Dave Abra-
hams), uan Kénnur (Andy Koenig), Credan T. Aasaseir (Stephan T. Lavavej),
AxericoH Meppuaa (Jason Merrill), Axxon Cnaricep (John Spicer) n I'epb Catrep
(Herb Sutter). OHn oxazaan HaM HeOLIEHMMYIO IIOMOILb B IIOHMMaHUM HEKOTOPBIX
HIOAHCOB HOBOTO CTaHAapTa. Mbl TakXXe XOTeAM Obl IO6AArOAapUTh MHOTMX APYTUX

AIOA€M, KOTOpble paboTarm Hapa Moaudukaumeinn komMnuastopa GNU m caerarm
CTAaHAAPT pPeaAbHOCTHIO.

Kak 1 B IIPEeABIAYILIIMX U3AQHUSIX STOM KHUTU, MBI XOTeAU Obl BBIPA3UTh OTAEAD-
Hy10 6AaroaapHocTb bbsipHe CTpayctpyny (Bjarne Stroustrup) 3a ero HeycranHyo
paboTy Haa sA3bIKOM C++ M MHOTOAETHIOIO APYXOy c aBTOpaMu. XOTeAOCh Obl Tak-
Xe nnobaaropaputs Aarekca CrennaHoBa (Alex Stepanov) 3a ero o6bsICHEHMS IO TEMe
KOHTeHEepOB M aArOpPMTMOB, COCTABASIIOIIUX SIAPO CTaHAQPTHOI OUOAMOTEKM.
V1 HakoHell, cepAeYHast OAaroAapHOCTb YA€HAM KOMHUTeTa o ctaHAapTy C++ 3a ux

YIIOPHYIO MHOTOAETHIOIO paboTy I10 YTBEPXAEHUIO U YCOBEPIIIEHCTBOBAHMIO CTaH-
AapTa si3bika C++.

ABTOpPBI TaKXe BbIpaXkalOT I'AYOOKYIO OAaroAapHOCTDh pelieH3eHTaM, YbM KOM-
MEeHTapuy, 3aMevaHMsl U ITOAe3Hble COBeTbl IIOMOTAM yAyYLIUTbh KHUTY. Criacubo
Mapimaaay Kaoy (Marshall Clow), Axony Kaaby (Jon Kalb), Hesuny Awubepy
(Nevin Liber), ap. K. A. Tonao (Dr. C. L. Tondo), Assuay BanaeBypay (Daveed
Vandevoorde) n Ctusy Bunocknu (Steve Vinoski).

DTa KHUra b6biaa HabpaHa nipu nomomu cucrembl LaTeX u npuaaraeMpIix K Heit
[TaKeTOB. ABTOPBI BbIpaXkalOT TAYOOKYIO OAaropAapHOCTh 4YA€HaM CooDOIlecTBa
LaTeX, cAearaBILIMM AOCTYITHBIM TaKOV MOIIHBIN MHCTPYMEHT.
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V1 HakoHel, baaroaapuM cOTpYAHUKOB u3paaTteAabcTBa Addison-Wesley, kotopsie
KypupoBaAu Inpouecc nyoAankauum stor kuuru: [Iurep I'opaon (Peter Gordon) —
Halll peAAKTOpP, KOTOPBIV ITPEAAOXMA IIepeCcCMOTpeTh 3Ty KHUIY elle pa3; Kum
boanxammep (Kim Boedigheimer) xoHTpoAmpoBaa rpadux BBIIIOAHEHUsT paborT;
bapbapa Bya (Barbara Wood) Haiira MHOXeCTBO HalllMX OIIMOOK Ha 3Talle peAak-
TupoBaHuy, a an3aber Parnan (Elizabeth Ryan) cHoBa momoraaa aBTopam Ha Ipo-

TSIK€HUU BCero ITpoOeKTa.



BBeAeHUe

OT u3praTeAbCTBA

Bbl, ynTaTeAb 3TOM KHUI'Y, U €CTh FAABHBIN ee KPpUTUK. MBI LIeHUM Balile MHEeHMe
1 XOTUM 3HaThb, YTO OBIAO CA€AAHO HaMM MPABUABHO, YTO MOXXHO OBIAO CAeAaTh
AydIlle M YTO ellle Bbl XOTeAU Obl YBUAETb U3AAaHHBIM HaMu. HaM MHTepecHO yCABI-
I11aTh ¥ AXOOble ApyI¥e 3aMedYaHusi, KOTOpbie BaM XOTeAOCh ObI BbICKa3aTh aBTOPaM.

MBI XXAeM BalllMX KOMMeHTapueB. Bbl MoXxeTe npucaaTh NUCbMO I10 SAEKTPOH-
HOV ITOYTe MAM IIPOCTO IIOCEeTUTH Halll Beb-cepBep, OCTaBMB Ha HEM CBOM 3aMeda-
HIsT. OAHMM CAOBOM, AIOOBIM YAOOHBIM AAsI BaC CIIOCOOOM AaifTe HaM 3HaTh, Hpa-
BUTCSI AM BaM 3Ta KHUIa, a TaK>XXe BbICKa>XUTe CBOe MHEHME O TOM, KaK CAeAaTh Ha-
1M KHUTY DOA€ee TIOAXOASILIMIMU AASI Bac.

[ locpirast mcpMO MAM cOOOIlIeHNe, He 3abyAbTe yKa3aThb Ha3BaHME KHUTU U ee
aBTOpPOB, a Tak>Xe Balll e-mail. Mbl BHUMaTEeABHO O3HAKOMMMCSI C BalllUM MHEHMEM

11 00s13aTeAbHO y4TeM ero IIpy OTOOpe M MOATOTOBKE K M3AAHUIO CAEAYIOIINX KHUT.
Harm KoopAMHaTHI:

E-mail: infolwililliamspublishing.com

WWW: http://www.williamspublishing.com

Hanm nmouyrosble appeca:
B Poccum: 127055, r. MockBa, ya. AecHas, A. 43, cTp. 1

B YkpanHe: 03150, Kues, a/s1 152
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I1IEPBDBIE NIATU

B 3sTOM raAase...

1.1. Co3zaanue npocToit nporpaMmbl Ha A3bike C++
1.2. IlepBpIii B3rAsIA Ha BBOA-BBIBOA

1.3. HecKOABKO CAOB 0 KOMMEHTapMU sIX

1.4. CpeacTBa ynnpaBAeHU A

1.5. BBeAeHue B KAacchl

1.6. IlporpaMma AAsT KHMOKHOI'O Mara3mHa
Pesrome

TepMuHBI

DTa raaBa 3HAKOMUT C OOABLIMHCTBOM (pyHAAMEHTAAbBHBIX SA€MEHTOB sI3bIika C++:
TUIIaMy, [IepeMeHHbIMY, BIpaXkeHnsIMM, oriepaTopamMu u dpyHkimsiMmu. Kpome Toro,
3A€Ch KpaTKO OIMCAHO, KaK OTKOMIIMAMPOBAThH IIPOTPaMMy UM 3allyCTUTh ee Ha BbI-
[IOAHEHUE.

VI3y4ynB 3Ty raaBy U BBIIIOAHMB COOTBETCTBYIOLIINE YIIPpa>XHEHUs, UNTaTeAb OyAeT
CII0COOeH HarmcaTh, OTKOMIIMAUPOBATh U 3alTyCTUTh Ha BBITIOAHEHME IIPOCTYIO ITPO-
rpaMMmy. llocaeayromme raasbl moApa3syMeBarOT, YTO Bbl B COCTOSIHMM UCIIOAb30BATh
OITMCaHHbIE B AAHHOM I'AaBe CPeACTBa U pacCMaTpUBaIOT X boaee TIIOAPOOHO.

Ayd4lilie Bcero m3ydaTh HOBBINM sI3bIK ITpOrpaMMUPOBaHUsI B Ipoliecce Haryca-

HUsI IIporpaMM. B 3ToM raaBe Mpl HalMIIeM IPOCTYIO IIPOTPaMMYy AAST KHUXKHOTO
MarasyHa.

KHMOKHBIVT MarasyH XpaHUT dalia TpaH3aKLMI, KaXkAasli U3 3anuceit KOTOpPOTo
COOTBETCTBYET IIpOAa>Ke OAHOI'O MAM HECKOABKMX 3K3EMIIASIPOB OIIpeAeAeHHOU
KHUrU. Ka>kaast TpaH3aKIIMsI COAePXUT TPU SAeMeHTa AAHHBIX:

0-201-70353-X 4 24.99

I lepBbii snemenT — 3TO0 ISBN (International Standard Book Number — mex-
AYHapOAHBIVI CTAaHAQPTHBIM HOMEp KHUIM), BTOPO — KOAMYECTBO IMPOAAHHBIX K-
3eMIIASIPOB, IIOCAEAHUI — LIeHa, I10 KOTOPOM! OBbIA IMPOAAH Ka>KABIM U3 3TUX IK3EM-
[IASIPOB. BAaaeAell KHMXXHOIO MarasyHa BpeMsi OT BpeMeHU ITpoCMaTpuBaeT 3TOT
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(payiA M BBIYMCASIET AASI KaXXAOM KHUIM KOAUYECTBO ITPOAAHHBIX SK3E€MIIASPOB, 00-
IIIMI AOXOA OT 3TOV KHUI'U U ee CPEAHIOIO 1IeHY.

Yrob6pl HammcaTth 3Ty HNpOrpaMMy, HEOOXOAMMO PacCMOTPETh HECKOABKO 3SAe-

MeHTapHbIX CpeACTB s3bika C++. KpoMe TOro, caeayer 3HaTh, KaK OTKOMIIMAMPO-
BaTh M 3allyCTUTD IIPOrpaMMy.

XOoTs1 MBI ellle He pa3paboTaau CBOIO MPOrpaMMy, HECAOXHO HPEAIIOAOXUTH,
4TO AASL STOTO HEOOXOAVMMO CAEAYIOLIlee.

e OnpeaeAuTh riepeMeHHbIE.

e (ObecriednTh BBOA U BBIBOA.
o [IpuMeHUTH CTPYKTYPY AASI COAEpPXKaHMUSA AAHHBIX.
e [IpoBeputs, HeT AU ABYyX 3amnmceit ¢ OAMHaKOBBIM ISBN.

e JIcnoAb30BaTh LMKA AASL OOpabOTKM KaXKAOM 3armcu B daiiae TpaH3aKIIMIA.

CHa4vaAa pacCMOTPMM, KakK 3TU 3aAauy pelIaloTca CpeAcTBaMu s3bika C++, a 3a-
TeM HallMIlleM Hally [IpOorpaMMy AAsI KHM>KHOI'O MarasmHa.

1.1. Co3aanmue npocTou nporpaMMBblI Ha si3biKe C++

Kaxaast nporpamMma C++ COAEpPXUT OAHY MAU HECKOABKO dyHkyuul (function),
[IpMYeM OAHA U3 HUX Obsi3aTeABHO MMeeT MM main (). 3anyckas nmporpaMmy C++,
olrepallOHHasl cuCTeMa Bbi3bIBaeT MMEHHO PYHKIMIO main (). BoT mpocrast Bepcus

PYHKUMU main (), KOTOpasi He AeAaeT HuUYero, Kpome BO3BpallleHuss 3HadeHus 0
OIlepaliMOHHOM CUCTEME:

int main ()

{

return 0O;

OnpeaeAeHne (PyHKUUU COAEPXUT YeThIpe SAeMeHTa: MUn 6038pauiaemozo 3Ha-
yenus (return type), umsa pyuxyuu (function name), cnucok napamempoe (parameter
list), KOTOpPBINT MOXeT OBITh IYCTHIM, U meao PyHxkyuu (function body). Xotst pyHk-
s main () sIBASIETCSI B HEKOTOPOM CTerleHu OCOOEHHOM, MBI OIIPEAEAsieM ee TaKUM
XXe CIIOCOO0OM, KaK U AI0OYIO APYTYIO PYHKIIMIO.

B sToM nnpuMepe crimcoxk napaMmeTpoB PyHKIIMM main () mycT (OH IpeACTaBAEH
ckobxkaMu (), B KOTOpBIX HuUYero Het). boaee moapobHasi mHPopMalmst O mapa-
MeTpax (pyHKUMM main () IIpUBeAeHa B pa3Aeae 6.2.5. (cTp. 288).

OyHxuust main () obsi3aHa MMeThb TUII BO3BpalllaeMOro 3Ha4eHusl int, KOTOPHI

SIBASIETCSI TUIIOM LIeABIX YMCeA. Imm int — 3710 8cmpoenuviti mun (built-in type)
AAQHHBIX, TaKMe TUIIbI OIIPEAEAE€HEl B CAMOM SI3BIKe.
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3aKAIOYUTEABHAsI 4acCTh OIpeAeAeHUs] PYHKIUM, ee TeAO, IIPEeACTaBAsIeT COOOM
o0k onepamopos (block of statements), koTopbIii HauMHaeTCs1 OTKpBIBAIOIIEN Pu-
eypHou cxkooxou (curly brace) 1 3aBepiiaercs 3akpsiBaolei pUrypHom CKOOKOJA.

{

return O;

EAMHCTBEHHBIM OIlepaTOPOM B 3TOM OAOKE SIBASIETCSI OIlepaTop return, KOTOPbIA
3aBepllaeT KOA pyHkimn. OnepaTtop return MOXET TakKXXe IepeAaTh 3HadeHMe Ha3aa
BbI3bIBAIOLLIEN CTOPOHe (PYHKIIMM, KaK B AAHHOM cAay4ae. Koraa onepatop return no-
Ay4aeT 3HayeHMe, ero TUI AOAXKEH ObITb COBMECTUM C TUIIOM BO3BpalllaeMOro 3Hade-
HIA PyHKIVM. B AaHHOM cAy4Yae TUIIOM BO3BpalllaeMoro 3HauyeHus1 PyHKIMMY main ()
ABASIETCSI 1nt, M BO3BpalllaeMoe 3HadyeHne O MmeeT TUII int.

Ob6paTtute BHMMaHMe Ha TOYKY C 3allsITON B KOHLIe ollepaTopa return.
Touxoi ¢ 3ansToi OTMEeYaroT KOHell OOABILIMHCTBA OIlepaTOPOB A3bIKa
C++. Ee o4eHb IpOCTO MPONYCTUTD, U 3TO IIPUBOANUT K BbIAA4Ye KOMIIU-
ASITOPOM HEIIOHSITHOTrO coob11ieHns 06 ommobke.

B 60ABIIMHCTBe OnlepallMOHHBIX CUCTEM BO3BpailllaeMoe dpyHKIIMel main () 3Ha-
4eHJe VICTIOAB3YeTCsl KaK MHAMKATOP COCTOsIHMsI. Bo3BpallieHre 3Ha4eHMsT O CBUAe-
TEABCTBYeT 00 ycriexe. Aoboe Apyroe 3HadyeHMe, KakK IIPaBMAO, O3HaydaeT OTKas,
a caMO 3Ha4eHye yKa3blBaeT Ha ero Ipu4mnHy.

KAIOYEBAS KOHUEINLIUA. TUITBI

Tunbl — 310 0AHa U3 Hamboaee PyHAAMEHTAABHBIX KOHLEILIMI B [IpOrpaM-
MupoBaHun. K Helt Mbl OyAeM BO3BpalllaThCs B 9TOV KHUTe He pa3. Tull orpeae-
AsIET M1 COAEPXMMOe SAeMeHTa AaAHHBIX, U Ollepaliuy, KOTOpble BO3MOXXHbBI C HUM.

AaHHbIe, KOTOPBIMY MaHVMITYAUPYIOT HAlllM IIPOrpaMMbl, XPaHATCS B IIepeMeH-
HBIX, ¥ Y KQ&XKAOM NNepeMeHHO eCTh TUIL. Koraa TmrioM nepeMeHHO 110 IMEHU V SIB-
AsieTcs1 T, MBI 3a4aCTyIO TOBOPMM, YTO “TiepeMeHHasl v uMeeT TN T MAn “v ectb T

1.1.1. KoMnuaAsinus u 3anyck nporpaMMbal

HanmcaHHyo nporpaMMy HeOOXOAMMO OTKOMIIMAMPOBaTh. CIIOCO6 KOMIIMASILIUN
[IpOrPaMMBbl 3aBUCUT OT UCIIOAB3YEeMOM OIepallMOHHOM CUCTEMBbI U KOMIIMASITOPA.
boaree moappobHyIO MHPOpMalnio O paboTe UCIIOAB3YEMOTO BaMM KOMIIMASITOpa
MO>XHO ITOAYYUTD B €T0 AOKYMEHTALIIM UAU Y XOPOIIIO OCBEAOMAEHHOTI'O KOAAETM.

boapmmHCTBO PC-OpMeHTUPOBaHHBIX KOMIIMASITOPOB ODAQAQIOT UHMEZPUPOBAH-
Hot cpedou pa3pabomku (Integrated Development Environment — IDE), xotopas
OOBEAMHSIET KOMIIMASITOP C COOTBETCTBYIOIIMMM CPEACTBAMU PeAAKTUPOBAHUS
1 OTAAAKM KOAQ. DTU CpeACTBa BeCbMa YAOOHBI Ipu pa3paboTKe CAOXKHBIX MPO-
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rPaMM, OAHAKO MMM CAeAyeT HayuUThCs MOAb30BaThCsA. OrnmcaHue IMOAOOHBIX CUC-
Te€M BbIXOAUT 3a paMKM 3TOM KHUTMN.

bBOABLIMHCTBO KOMIIMASITOPOB, BKAIOYasi ykoMItaekToBaHHble IDE, obaaparor mH-

TepPecoOM KOMaHAHOM CTpokM. EcAn untateab He oueHb xopoio 3HakoM ¢ IDE wc-
[IOAB3YEMOI'0 KOMIIMASITOPA, TO, BO3MOXXHO, MMeeT CMBICA Ha4yaTbh C ITPUMeHeHUs1 60-

Aee MPOCTOro MHTepdenca KOMaHAHOM CTPOKM. DTO MO3BOAUT M3beXaTh HEOOXOAU-
MOCTM CHavaAaa m3ydarthb IDE, a 3ateM cam sa3pik. Kpome Toro, xopouio noHmMmast

SI3BIK, BaM, BEpOSITHO, OYAET Ipollie U3YUYUTh MHTETPUPOBAHHYIO CPEAY pa3paboTKM.

Coraamenue 06 uMeHOBaHUM (paiiAOB MCXOAHOI'O KOAA

Vicmoabsyetcst Au MHTepdelic koMaHAHOM cTpoku uAn IDE, 60ABIIMHCTBO KOM-
[MAASITOPOB OXKMAAET, YTO MCXOAHBIN KOA IPOIrpaMMBl OyAeT XpPaHUTBHCS B OAHOM VAU
HEeCKOABKMX (parirax. Paiiabl mporpaMm OO6BIYHO Ha3bIBAIOT atilamu UCX00H020 K00a
(source file). Ha 6oabminHCTBE cucTeM mMMsi paiira MCXOAHOTO KOAA 3aKaHUYMBAETCSI
cypPuKcoM (paciMpeHyieM), TAe MOCAe TOUYKM CAEAYeT OAMH MIAM HECKOABKO CHUM-
BOAOB. CypPMKC yKasbiBaeT OlepallMOHHON cUCTeMe, YTO paliA COAEPXUT MCXOA-
HbIA KOA mporpaMmbl C++. PasamyHble KOMIOMASITOPBI UCIIOAB3YIOT pasHble Cyd-
(PMKCBI; K HaubOoAee pacIpocTpaHeHHBIM OTHOCSITCS . CC, . CXX, .CpPpP, .CPp U . C.

3anycK KOMIIMASTOpPAa U3 KOMaHAHOM CTPOKHU

[Ipn ncrioap3oBaHMM MHTepderica KOMaHAHOM CTPOKM MPOLIECC KOMITMASILIVMY,
KakK IIPaBMAO, OTOOpa’kaeTcsi B OKHe KOHCOAM (Harpumep, B OKHe 06OAOUYKM (Ha
UNIX) nan B okHe komaHAHO cTpoku (Ha Windows)). [Toapa3syMeBasi, 4TO MCXOA-

HBI/ KOA (PYHKUMM main () HaxOAUTCs B daiire progl.cc, ero MOXHO OTKOMIIN-
AUPOBaTh IIPU [IOMOILIM KOMaHADI

S CC progl.cc

rae CC — MMs KOMIIUASITOPA; $ — CUCTEMHOe MpUraalieHne K BBoay. Komnmasirop
CO3AACT UCITIOAHsIeMbIN1 pavia. Ha onepaumonnHoit cucreMe Windows 3TOT MCIIOA-
HsieMblIil ¢aiia 6yAeT Ha3bIBaThCsl progl.exe, a KoMmuasitopbel UNIX nmMeroT TeH-
A€HLIMIO IIOMeNIaTh UCIIOAHsIEMbIe [IPOTPaMMBbl B (paliAbI 110 MUMEHM a . out.

AAst 3amycKa UCIIOAHsieMoro daiiaa rnoa Windows AOCTaTOYHO BBECTH B KOMaHA-
HOM CTPOKE MMsI UCIIOAHSIEMOTO (paiiAa, a pacllipeHne . exe MOXHO ITPOITyCTUTD:

S progl

Ha HeKOTOpBIX OIePAalMOHHBIX CUCTEeMaxX MeCTONOAOXeHMe ddaiira CAeAyeT

yKa3aTb SIBHO, AaXe eCAM PaliA HaXOAUTCSI B TEKYIlleM KaTaAore MAM mamnke. B ta-
KOM CAy4ae IIpUMEHSEeTCs CAeAyIolllasi dopma 3alucu:

S .\progl

CHUMBOA ., CAGAYIONIUIT 3a HAKAOHHOI 4YepToli, O3HAYaeT, YTO (aiia HaXOAUTCS]
B TEeKYIlleM KaTaAore.
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Yro6bs!l 3anyctuTh ucrioanseMseisi daiia Ha UNIX, Mbl UCITOAB3yEeM TOAHOE MUMsI
¢payira, BKAIOYAsI ero paciimpeHue:

S a.out

Ecay 661 HeOOXOAMMO OBIAO yKa3aTh pacrioAoXeHMe daiira, Mbl UCTIOAb30BAAU

Obl TOYKY (.) C OCAEAYIOIeil KOCOM 4epToi, O3HAYarIlMe, YTO HAlll MCIIOAHSsIe-
MBI PpariA HaXOAMTCsSI B TEKYII[eM KaTaAore:

S ./a.out

Crniocob AocTyna K 3Ha4yeHMIO, BO3BpalllaeMOMY 13 (pYHKIUU main (), 3aBUCUT
OT MCIIOAB3YeMOM OIlepallMOHHOM cucTeMbl. B obeunx orepanimoHHBIX cUCTeMax
(UNIX 1 Windows) nocae BbIITOAHEHMsI TPOTpaMMBbl MOXHO BBECTU KOMAHAY echo
C COOTBETCTBYIOIIIUM IIapaMeTPOM.

Ha UNIX AAs1 BBISICHEHMS COCTOSIHMSI BBIIIOAHEHHOM ITPOrpaMMbl ITPUMEHSIeTCS
CAEAYIOIllas KOMaHAA:

S echo $°?

B onepanmonHom cucteMe Windows AAsI 3TOTO IPUMEHSIeTCSI KOMaHAQ

S echo %ERRORLEVELS%

BbI3OB KOMITUMAATOPA GNU AU MICROSOFT

KOHKpeTHast KOMaHAAQ, UCIIOAb3yeMasl AAST BbI3oBa KoMnuasitopa C++, 3aBU-
CUT OT IIPUMEHsSIeMOM OIlepallMMOHHOM CUCTEMBbI U BepCuUm KOMIIMAsATOpa. Hawu-

boAablllee pacripocTpaHeHye NMOAYUMAU KoMImasiTop GNU u xomnmasitop C++
n3 KoMraexkrta Microsott Visual Studio. [lo yMoAYaHMIO AAST BBI30BA KOMITMASI-
Topa GNU wncrioassyercst KoMmaHaa g++:

S g++ -o progl progl.cc

A€ S — 3TO CUCTEMHOe IIpUrAallieHne K BBOAY; O progl — apryMeHT KOMIIU-
ASITOpa M MMsI IIOAYyYaeMOI'0 MCIOAHsIeMOro darira. AaHHass KOMaHAA CO3AaeT
MCITOAHSIEMBI PaMiA 110 MMEeHU progl UAM progl.exe, B 3aBUCMMOCTM OT OIle-
pallMOHHOM cucteMbl. Ha onepanmonHoi cucreMe UNIX mcrnioAHsiemblie aiiabl
He MMEIOT pacCllIMpeHMsi, a B oriepallMOHHON cucteMe Windows OHUM MMeIOT pac-
HIMpeHue . exe. EcAM IponycTuTh apryMeHT —o progl, TO KOMIIMASITOP CO3AACT
VICIIOAHSIEMBINT palia 1o MMeHM a.out (Ha cuctreme UNIX) mam a.exe (Ha
Windows). (IIlpuMedanne: B 3aBUCMMOCTU OT MCIIOAB3YEMOI'O BBIITYCKA KOMIIM-
asitopa GNU, BO3MOXHO, TIOHAAOOUTCA AOBABUTh apryMeHT —-std=c++0X, YTOOBI
BKAIOUNTDH ITOAAepXKY C++ 11.)

Anst BbI3O0Ba KoMImmasitopa Microsoft Visual Studio 2010 mcnoabs3syeTcst Ko-
MaHAa cl:

C:\Users\me\Programs> cl /EHsc progl.cpp
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rae C: \Users\me\Programs> — 3TO CMCTeMHO€ ITpUTrAallleHVe K BBOAY; \Users\
me\Programs — MMs TeKyIllero karaaora (uam namnxku). Komanaa cl 3amyckaer
KOMIIMASITOPp, a NapaMeTp KOMIMAATOpa /EHsc BKAIOYaeT CTAaHAAPTHYIO obpa-
60TKy uckaroyenuii. Komnmasrtop Microsoft aBToMaTU4eck cO3AaeT UCIIOAHSIe-
MBbIV1 paliA C UMEHEeM, KOTOpOe COOTBETCTBYeT IepBOMY MMeHM daiira UICXOAHOTO
KOAQ. Y MCIIOAHsIEMOTO paitra 6yaeT cypPpuKce . exe U TO Xe UMsI, YTO U y aii-
Ad MCXOAHOIO KOAa. B AaHHOM cAyYae WMCIIOAHsIeMBIN QaliA MOAYUYUT UM
progl.exe.

Kax 1paBmAO, KOMIIUASITOPHI CIIOCOOHBI IPEAYITIPeXAaTh O IPOOAEMHBIX KOH-
cTpyKUMsaX. OObIYHO 3T BO3MOXHOCTM MMeeT CMBICA 3aAeiicTBoBaTh. [losTomy
¢ KoMIMAATOpoM GNU >xeaaTeAbHO UCIIOAB30BaTh IapaMeTp -Wall, a C KOMIIN-
asstopamu Microsoft — napamerp /W4.

boaee moappobHast MHpOpMaLMs 110 3TO TeMe COAEPXUTCS B PYKOBOACTBE
[IpOrpaMMUCTa, IPpMAAraeMoM K KOMIIUASATOPY.

YnpaxHenus pasaeaa 1.1.1

Ynpaxuenue 1.1. [ IpocmoTpute AOKyMeHTalIMIO IO UCIIOAB3YEMOMY KOMIIMASI-
TOPY U BBISICHUTE, KaKoe COrAalleHue o6 MMeHOBaHUM PaiAOB OH MCIOAB3YeT.

OTKOMIMAMPYITE U 3allyCTUTe Ha BBIIIOAHEHMe NporpaMMy, dyHKIMA main ()
KOTOPpOW IIpMUBeAeHa Ha CTp. 26.

Ynpaxsaenue 1.2. VIsmeHure xoa mporpaMmsel TakK, 4ToObl PyHKUMSA main ()
BO3BpalllaAa 3HadyeHMe -1. BosBpallieHne 3HaueHMsI -1 3a4acTylO CBUAETEABCT-
ByeT O cOoe IIpy BBIIIOAHEHMM IporpaMMbl. [lepexoMnmampyiite M moBTOPHO
3aIlyCTUTEe ITPOrpaMMy, 4TOOBI YBUAETh, KaK UCIIOAb3yeMasl OrepallMOHHas CHUC-
TeMa pearupyet Ha CBUAETEABCTBO 00 OoTKa3e PyHKUMM main ().

1.2. 1lepBbiit B3rASIA Ha BBOA-BBIBOA

B caMoM s13pike C++ HUMKaKMX OIlepaTOpPOB AASL 68600a U evisoda (Input/Output —
10) ner. VIx mpeaocraBaster cmandapmuas obubauomexa (standard library) nHapsiay
C OOLLIMPHBIM HAOOPOM NMOAOOHBIX CpeACTB. OAHAKO AAsI OOABIIIMHCTBA 3aAa4, BKAIOYAs
ITPUMEpPbI 3TOM KHWUIM, BIIOAHE AOCTaTOYHO M3YUMTH AMIIDL HECKOABKO (PyHAAMEH-
TaABHBIX KOHLEIIINMN M ITPOCTBIX OIepaLiuim.

B 60ABIIMHCTBE MPUMEPOB 3TOM KHUIM MCIIOAb30BaHa fHubauomexa iostream.
Ee ocHOBY cOCTaBASIIOT ABa TMIIA, istream M ostream, KOTOpble MPEACTABASIOT
IIOTOKM BBOAQA M BBIBOAQ COOTBETCTBEHHO. [Iomok (stream) — 3TO ITOCAEAOBATEAB-
HOCTb CIMBOAOB, 3aIlMChbiBaeMast AU 4yuTaeMas U3 yCTPOVCTBa BBOAQ-BbIBOAA HEKO-
TOpbIM criocoboM. TepMuH “morox” moapasymeBaeT, YTO CUMMBOABI ITOCTYIIAIOT
) TIepeAarOTCsl IIOCAEAOBAaTEABHO Ha MPOTSIKEHNUU OIIPEeAeA€HHOI0 BpeMeHN!.
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CraHAapTHBIEe 06 beKTHI BBOAQ M BBIBOAQ

B 6ubanoreke ornpeaeseHbl deTblpe OOBEKTa BBOAA-BBIBOAA. AASI OCYILIECTBAE-
HISI BBOAQ VICTIOAB3yeTCsl OOBbeKT cin (ImpomsHocuTcs “cu-uH”) Tura istream. STOT
OOBeKT YIIOMMHAIOT TakXe Kak cmandapmuulil 6600 (standard input). AAst BbIBOAQ
MCIIOAB3YeTCsl 06beKT cout (mpomsHocurcsa “cu-ayTt”’) Tura ostream. Ero 3ayac-
TYyIO YIIOMMHAIOT KaK cmaHdapmuoiii eévieod (standard output). B 6ubamorexe ompe-
AE€AEHBI ellle ABa ObbeKTa THUIla ostream — 3TO cerr M clog (IPOM3HOCUTCS “CH-
epp” 1 “cu-aor” coorBercTBeHHO). O6bEKT cerr, Ha3blBa@MBblii TaKXe CrMaHIapmHoil
owubkon (standard error), Kak IIpaBMUAO, UCIIOAB3YETCS B MPOrpaMMaXxX AASI CO3Aa-
HUS TIPEAYIIPEeXAEHUN U cOObIIeHniT 060 olmbkax, a 00beKT clog — AASI CO3AAHMS
MH@POPMaLIMOHHBIX COODILIEHMIA.

Kak rmpaBmao, onepaloOHHasl CUCTeMa aCCOLMMUPYeT KaXXKAbIM U3 3TUX 0OBEKTOB
C OKHOM, B KOTOPOM BBIIIOAHSIETCS IporpaMMa. Tax, Ipy NMoAy4YeHUM AaHHbBIX OOb-
€KTOM C1n OHM CUMUTBHIBAIOTCSI M3 TOrO OKHAa, B KOTOPOM BBIIIOAHSIETCSI ITpOrpaMMa.

AHaAOIMYHO IIPU BBIBOAE AAHHBIX OOBEeKTaMM cout, cerr UMAU clog OHM OTODOpa-
XKaAXOTCsI B TOM Xe OKHe.

[IporpaMmMa, ucnoassymwimas 6M6AMOTEKy BBOAA-BHIBOAA

[ IpyAaoXeHMIO AAST KHMXKHOTO MarasuHa notpedbyeTcsi OObeAMHUTh HECKOABKO
3aI1MCcei, YTOOBI BBIYMCAUTD OOIIyIo cyMMy. CHauaAa paccMOTpUM HoAee MPOCTYIO,
HO CXOXYIO 3apa4yy — CAOXeHMe ABYX uuceA. VIcmoawp3ysi 6MOAMOTEKY BBOAA-

BBIBOAQ, MOXHO MOAMMPUIIMPOBATh IPEXHIOK MpOorpaMMy Tak, 4YTOObBl OHa 3aIrpa-
IIMBaAa y MOAB30BaTeAsI ABa YMCAQ, a 3aT€M BBIUYMCASIAA U BBIBOAMAA UX CYMMY.

#include <iostream>
int main ()

{
std: :cout << "Enter two numbers:" << std::endl;
int vl = 0, v2 = 0;
std::cin >> vl >> v2;
std: :cout << "The sum of " << vl << " and " << vZ

<< " 18 " <<« vl + vZ2 << std::endl;:
return 0;

BHayaae nporpaMma otobpa>kaeT Ha SKpaHe HNpUraAaliieHue [OAb30BaTEAIO BBe-
CTU ABa YMCAQ.

Enter two numbers:

3aTeM OHa OXMAaeT BBOAA. [IpeATIoA0X MM, TTIOAB30BaTEAD BBEA CAEAYIOILIE ABA
YCAQ M HaXKaA KaaBuilly <Enter>:

3 7

B pe3syabTaTe nnporpaMma oTobOpasuT CAeAyroiliee coodIleHHE:
The sum of 3 and 7 is 10
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IlepBast ctpoka Koaa (#include <iostream>)— 3TO Jdupexmusa npenpouyeccopa
(preprocessor directive), KOTopasi yka3blBaeT KOMITMASITOPY' Ha HEOOXOAVIMOCTb BKAIO-
4UTh B IporpaMMy OMOAMOTEeKy ostream. VMIMsI B yTAOBBIX CKOOOK — 3TO 30420.1080K
(header). Kaxxaasa nmporpamMmma, KOTopasi UCIIOAB3yeT CPEACTBA, XPaHMMEbIe B OMOAMOTe-
Ke, AOAKHA MOAKAIOYUTH COOTBETCTBYIOLLVIA 3arOAOBOK. AypekTyBa #include AOAXK-
Ha OBITb HaImMCaHa B OAHOM CcTpoke. To eCTh U 3arOAOBOK, M CAOBO #include AOAXKHBI
HaXOAMTBCS B TOM Xe CTpoKe koaa. AypexTuBa # include AOAXKHA pacrioAaraThCs BHE

TeAa pyHKUMM. Kak rpaBuao, Bce AMpekTuBbl # include MpoOrpaMMBbl pacliOAararoT
B HaYaAe dpaiira UCXOAHOI'O KOAQ.

3arnmuchp B IIOTOK

[lepBblii omepaTop B TeAe ((PYHKUMM main() BBIIIOAHAET 6bIPAXeEHUE
(expression). B s3pike C++ BbIpakeHue COCTOMUT U3 OAHOTO MAM HECKOABKMX Ohe-

pandos (operand) M, Kaxk IpaBuAO, onepamopa (operator). YTob6bl OTOOPA3UTH ITOA-

CKa3Ky Ha CTaHAQPTHOM YCTPOWCTBE BBIBOAQ, B 3TOM BBIPa>X€HUU UCIOAB3YeTCs
onepamop evioda (output operator), uau onepamop <<.

std: :cout << "Enter two numbers:" << std::endl:

OrnepaTtop << IIOAy4YaeT ABa OllepaHAQa: A€BBIN OIlepaHA AOAXKEH ObITh OOBEKTOM
KAacca ostream, a IpaBbIf OIlepaHA — 3TO I[IOAAeXalllee OTOOpa keHUIO 3HaYeHMe.
OnepaTop 3aHOCUT TiepeAaHHOe 3HayeHMe B OOBbeKT cout KAaacca ostream. Takum
obpa3oM, pe3yAbTaTOM SIBASETCS OOBEKT KAacca ostream, B KOTOPBINA 3arMCaHO
[IpeAOCTaBA€HHOE 3Ha4YeHMue.

BrlpaxeHue BbIBOAA UCIIOAB3YyeT ollepaTop << ABaXAbl. [IockoAbKy onepatop
BO3BpalllaeT CBOM A€BBIN OIIEpaHA, pe€3yAbTaT MEepBOro orieparopa CTaHOBUTCS Ae-
BbIM OIlepaHAOM BTOpOro. B pe3yapTraTe MBI MOXeEM cLenUTb BMeCTe 3aIlpoChl Ha
BbIBOA. TakmM obpa3oM, Hallle BbIpa)keHMe SKBUBAAEHTHO CAEAYIOIIEMY:

(std: :cout << "Enter two numbers:") << std::endl;

Y KaXAO0ro orneparopa B Lie[11 AeBblil orlepaHA OyAeT TeM Xe OOBeKTOM, B AQH-

HOM CAy4Yae std::cout. AABTEpPHAaTMBHO MBI MOTAU OBl [IOAYYUTH TOT XK€ BBIBOA,
MCIIOAB3YsI ABa OllepaTopa:

std: :cout << "Enter two numbers:";
std: :cout << std::endl;

lepBbIil omepaTop BBIBOAUT COOOILIEHNE AAS IIOAB3OBaTeAsl. DTO COODIIleHMe,
cmpokosviit aumepan (string literal), ABAsieTcs MOCA€AOBAaTEABHOCTBIO CMMBOAOB, 3a-

KAIOUYEHHBIX B IapHble KaBbIYKM. [eKCT B KaBblYKaX BBIBOAMTCS Ha CTaHAAPTHOE
yCTPOMCTBO BbIBOAAQ.

' Ha camomM aeae nipernporteccopy. KOMIMASITOP MOAYYMT TOTOBBIA ITPOMEXYTOUHbIN daiia,
B COCTaB KOTOPOI'O BOMAET COAEPXXMMOe IIOAKAIOUEeHHOM bubanotexun. — [Ipunmey. ped.
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BTOopoy orneparop BbIBOAUT endl — CIleliMaAbHOe 3HAaUeHMe, Ha3blBaeMoe Ma-
Hunyaamopom (manipulator). IIpu ero 3ammcu B moToK BBIBOA@ IPOMUCXOAUT IIEpe-
XOA Ha HOBYIO CTPOKY U coOpoc bygepa (buffer), cBsizaHHOrO ¢ AAHHBIM YCTPOVICTBOM.
Cobpoc 6ydepa rapaHTUpyeT, YTO BeCh BBIBOA, KOTOPBIN MporpaMma cpopMupoBa-

Aa Ha AAHHBII MOMEHT, OyAeT HEMEeAAEHHO 3alucaH B IOTOK BBIBOAQ, a He Oyaer
OXXMAQTh 3allVCH, HAaXOASICh B IIaMSITH.

Bo BpeMst oTAaAKM IIPOrpaMMMCTHI 3a49acTyi0 AODABASIIOT OmepaTOphl
BbIBOAQ IIPOMEXYTOYHBIX 3HAYeHUM. AASL TaKMUX ONepaToOpoOB 6cezod
CAeAyeT MIPUMeHsTh copoc noTtoka. Ecam 3Toro He caeaarb, ocTaBILIMe-
cs1 B 6y depe BbIBOAA AaHHBIE B CAy4ae cb0si ITpOorpaMMbl MOTYT BBECTH
B 3a0AyXAeHMe pa3paboTumkKa, HEIIPaBUABHO 3aCBUAETEABCTBOBAB Me-
CTO BO3SHUKHOBEHMSI IIPOOAEMBI.

BHUMAHWE

VicnoAabp3oBaHMe MMEH U3 CTAHAAPTHOM OMOAMOTEKH

BHMMaTEeAbHBIN YMTAaTeAb, BEPOSITHO, OOpaTUA BHMMaHMe Ha TO, YUTO B 9TOM MPoO-
rpaMMe MCIIOAb30BaHa dopMa 3armmcu std::cout M std::endl, a He MPOCTO
cout ”n endl. Ilpeduxc std:: o3HauvaeT, YTO MMeHa cout U endl ONMpPeAeAeHbI
B npocmpaxcmee umen (namespace) 1o mMenm std. [lpoctpaHcTBa MMeH ITO3BOASI-
IOT 136€eXaTbh BepOSITHBIX KOH(PAUKTOB, IIPUIMHON KOTOPBIX SIBASIETCSI COBITAAEHHUE
IMEH, OIIpeAeAeHHBIX B pa3HbIx bubAamotrexkax. Bce mMeHa, ormpeaeAeHHbIE B CTaH-
AQpTHOM 6MOAMOTEKe, HAaXOASITCS B IPOCTPAHCTBe MMEH std.

[I0604HBIM 3dPeKTOM NpUMeHeHNsI IPOCTPAHCTB UMEeH OMOAMOTEK SIBASIETCSI TO,
4TO Ha3BaHMsI MICIIOAB3yeMBbIX IIPOCTPAHCTB [IPUXOAUTCS YKa3blBaTh SIBHO, HAIIpUMeEp
std. B 3ammcy std: :cout nmpuMeHsieTcs onepartop obaacmu eudumocmu : : (scope
operator), IIO3BOASIIOILINI yKa3aTh, YTO 3A€Ch UCIIOAB3YeTCsl UMSI cout, KOTOPOE OIl-
peAeAeHO B MpocTpaHCTBe MMeH std. Kak 6yaer NpoAeMOHCTpUPOBAHO B pasAe-

Ae 3.1. (cTp. 124), cyiiecTByeT CIioco0, MO3BOASIIOLINI IIPOrPaMMIUCTy M30eXaTh Yac-
TOI'O UCIIOAB30BaHUsI [IOAPOOHOTO CMHTAaKCHUCA.

YTenune us noroka

Orobpa3uB IIpuraailleHne K BBOAY, HEOOXOAMMO OpraHM30BaTh YTEHME BBEAEHHBIX
[IOAb30BaTeA€M AAHHBIX. (CHadara CAEAyeT OIIpeAeAUTb ABe hepemeHHvle (variable),

B AAHHOM CAyYae v1 U v2, KOTOpble M OYAYT COAep KaTb BBeA€HHbIE AAHHbIE:
int vl = 0, v2 = 0;

DTN NIepeMeHHble OlIpeAeAeHbl KaK OTHOCSIINECS K TUITY int, KOTOPBIN SIBASIET-
Cs1 BCTPO€HHBIM TUIIOM AQHHBIX AASl LUEAOYMCAEHHbIX 3HaueHui. Mbl TakXe uUHU-

yuanrusupyem (initialize) nx sHadyenueM 0. Ilpm MHMIIMaAM3aLIMM TepeMeHHON el
[IpyYICBaMBaeTCsl yKasaHHOe 3HayeHVe B MOMEHT CO3AaHMsI.

CAeAyIOLINIA orlepaTop YnuTaeT BBEA€HHbIE [IOAb30BaTEAEM AQHHBIE:

std::cin >> vl >> v2:
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Onepamop eeéoda (input operator) (T.e. orniepatop >>) BeAaeT cebsi aHAAOTUMYHO
olepaTopy BbIBOAA. ET0o AeBbIM OIlepaHAOM sABAsIeTCS OOBEKT TUIla istream, a Ipa-
BbIM OIlepaHAOM — OOBEKT, 3allOAHsIeMbI1 AaHHBIMM. OH UMTaeT 3HaYeHUe U3 IT0-
TOKa, IIPEACTaBASIEMOIO OOBEKTOM TUIIa istream, M cOXpaHAET ero B 0ObeKTe, 3a-
AQHHOM IIpaBbIM ollepaHAOM. [1oa0bHO omepaTopy BBIBOAQ, OriepaTop BBOAA BO3-
BpalllaeT B KavecTBe pe3yAbTaTa CBOM A€BbIM OllepaHA. ApyrMMmu CAOBaMM, 3Ta
oriepanms SKBMBaA€HTHA CAEAYIOIIEeN:

(std::cin >> vl1) >> v2;

IlockoAbKy omnepaTop BO3BpalllaeT CBOWM A€BbIM OIepaHA, Mbl MOXeEM OOBeAM-
HUTh B OAHOM OIlepaTope IOCAE€AOBATEABHOCTb U3 HECKOABKMX 3aIlpOCOB Ha BBOA
AaHHbIX. Halle BolpakeHne BBOAa ynTaeT n3 obbeKTa std: : cin ABa 3Ha4YeHUs, CO-
XpaHsisi IepBOe B [IEpeMeHHON v1, a BTOpoe B IIepeMEeHHON v2. ADYyIrMMU CAOBaMH,
paccMaTpyBaeMoe BbIpaXkeHye BBOAA BBITIOAHSIETCSI KaK ABa CAEAYIOIIMX:

std::ci1n >> vl;
std::c1in >> vZ;

3aBepHIeHNe NPOrpaMMbl

T'enmepb ocTaAOCh AUILIB BHIBECTU Pe3yAbTAT CAOXKEHMsI Ha SKpaH.

std: :cout << "The sum of " <K vl << " and " << v2
<< " 15 " K< vl + v2 << std::endl;:

XOTb 3TOT OllepaTop M 3HAYUTEABHO AAMHHee ollepaTtopa, OTOOpa3uBIIIETO HPU-
rAallleHMe K BBOAY, IPMHUMIIMAABHO OH HM4YeM He oTAndvaeTrcs. OH nepeaaeT 3Ha-
YeHUsT KaXXAOro mn3 CBOMX OIIEpAaHAOB B IIOTOK CTAHAQPTHOI'O YCTPOMCTBA BBIBOAA.
3AeCh MHTepeCceH TOT (paKT, UTO He BCe OMepaHAbl MMEIOT OAMHAKOBBIN TUIT 3Haye-
HuUi. HexoTtopble M3 HMX SIBASIOTCS CTPOKOBBIMM AMTEpaAaMy, Hanpumep "The
sum of ", Apyrme 3Ha4yeHMsI OTHOCITCA K TUITY 1int, HallpuMep v1 U v2, a TpeTbu
[IPEACTaBASIIOT COOOM pe3yAbTaT BHIYMCACHUSI apuPMEeTUUECKOro BhIpakeHust vl +

v2. B 6ubanoTeke orpeaeAeHbl Bepcuy OliepaTOpOB BBOAQ U BBIBOAA AASI BCeX STUX
BCTPOEHHbIX TUIIOB A@HHBIX.

YnpaxHeHus pa3saeaa 1.2

YnpaxHenue 1.3. Hanminmure nporpaMmy, KoTopasi BHIBOAUT Ha CTAaHAQPTHOeE
YCTPOWCTBO BbIBOAA dpa3y "Hello, World".

YnpaxHenue 1.4. Hamma nporpaMMa HUCIIOAB30BaAa orepatop CyYMMBI (+) AAS

CAOXEHMSI AByX 4nceA. Hammiinre nporpaMmy, KoTopasi UCIIOAB3yeT OollepaTop
YMHOXEHMNS (*) AAST BBIYMCAECHMS [IPOU3BEAEHUS ABYX UMCEA.

YnpaxHenue 1.5. B Hanteii nporpaMme Becb BBIBOA OCYIIIECTBASIA OAVH OOAB-

oy onepatop. [ lepenmiunre nporpaMMy Tak, 4TOObl AASI BBIBOAQ Ha 3KpaH Ka-
JKAOI'O OriepaHAQ UCIIOAb30BAACS OTA€AbHBIU oNlepaTop.
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Yapaxaennue 1.6. O0bsiCHIUTe, ABASIETCA AU CAEAVIOINI pparMeHT KOAA AOITYC-
TUMBIM:
std::cout << "The sum of " << vl;

<< " and " << vZ;

<< " 18 " KK vl 4+ v2 << std::endl:;

Ecan mporpaMma KOppeKTHa, TO 4TO OHa AeaaeT? Ecan HeT, To moyeMy u Kak ee
UCITPaBUTD?

1.3. HecKOABKO CAOB 0 KOMMeEHTapM X

[Ipexae yeMm mepenité K 60Aee CAOXHBIM IMpoOrpaMMaM, PacCCMOTPUM KOMMEH-
Tapun sa3bika C++. Kommenmapuu (comment) roMoraer 4eAoOBeKy, 4YUTAIOIIEMY
MCXOAHBIN TEKCT MPOrpaMMBbl, IIOHSITh €€ CMBICA. Kak IIpaBUAO, OHU UCIIOAB3YIOTCS
AASI KPATKMX 3aMeTOK 06 MCIIOAb3YeMOM aATOpPUTME, O Ha3HauUeHMU MepeMeHHbIX
UAU AASI AOTIOAHUTEABHBIX pa3bsICHEHMI CAOXHOIO dpparmeHrta Koaa. I Iockoabky
KOMIIUASITOPp UTHOPUPYET KOMMEeHTapuy, OHM HMKAK He BAMSIIOT HU Ha pa3Mep MC-
[IOAHS€MOM IIpOTpaMMbl, HU Ha ee ITOBeAeHMe VAU ITPOU3BOAUTEABHOCTD.

XOTsI KOMIIMASITOP UTHOpPUPYeT KOMMEHTapuy, YMTaTeAM Halllero Kopa — Ha-
npoTuB. llporpaMmucTel, Kak IpaBUAO, AOBEPSIIOT KOMMEHTApMsIM, AaXKe KOTAa
ApyTrue 4acT! CMCTeMHOM AOKYMEHTallMM CYUTAIOT yCcTapeBIIMMU. HekoppeKTHbIM
KOMMEHTapUii — 3TO ellle XyXe, 4YeM OTCYTCTBMe KOMMeHTapusi BOobIlle, ITOCKOAD-

Ky OH MOXEeT BBeCTU umuTaTeAsl B 3abAyxaeHme. Koraa Bl Moaudunmpyere cBom
KOA, yOeAuTechb, YTO OOHOBUAM M KOMMeHTapumn!

Buart koMMeHTapueB B C++

B s13pike C++ CyLIIECTBYIOT ABa BMAA KOMMEHTapueB: OAHOCTPOUYHbIE U ITapHBIE.
OAHOCTPOYHBINT KOMMEHTapuii Ha4MHAaeTCs CMMBOAOM ABOMHOM HAaKAOHHO YepPThl
(//) M 3aBeplllaeTCs1 B KOHIIE CTPOKU. Bce, UTO HAXOAUTCS CITpaBa OT 3TOrO CMMBOAAQ
B TEKyIlley CTpOKe, UTHOPUPYETCSI KOMITUASITOPOM.

Bropoi Tunn kKoMMeHTapusl, 3aKAIOUEHHOIO B ITapy CUMBOAOB (/* U * /), yHacAe-
AOBaH OT si3bika C. Takye kOMMeHT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>