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ITpeauciaoBue

Tekct aToit KHMAKKHU BrepBbie yBugea cseT B 2008 rogy u TPUKJIbI
nepensnaBasics — B 2011, 2012 u 2018 rr. Tupax uzganua 2012 roga
DPACXOIUIICS MEJJIEHHO, [TOCJIEIHIE IK3EMILIAPHI ObLIN PACIIPOIAHBI JIUIIH
K 2014 romy. Ilorom B 2015 romy Bo3HUK npoekT yuebuuka «IIporpam-
MHUPOBaHHE: BBEJIEHHE B IPOMECCHIO», B KOTOPBII ITOT TEKCT JOJIZKEH
ObLI BONTH B KadecTBe OJHOWM u3 dacreil. K HacrosiieMy MOMEHTY BbI-
Io0 Tpu ToMa «BBejeHust B npodeccuio» U IIAHUPYETCsI, YTO TEKCT O
si3bike Cu-++ CTaHeT 9acThbiO CJIEIYIONIEr0 TOMa, YeTBEPTOrO MO CUETY,
oy, obormuM HazBanueM «IlapaanrMbry; mpobiieMa B TOM, 9TO CO CPOKa-
MU BBIXOJa 9TOI'0 TOMa, BBIIIIA HEKOTOpas 3amuuka. N3manune 2018 roga
OBLJIO TIPEIIPUHSITO, KOIJa CTAJI0 IIOHITHO, 9YTo TekcT upo Cu+-+ B jo-
CTATOYHOI CTeleHru BOCTPeOOBAH M CBOOOIHO JOCTYIIHBIN 3JIEKTPOHHBII
BapUAHT penraeT Mpob/ieMy JIUIb YACTUIHO (TaK, sl HEOJHOKPATHO BUIE/
[epeIIeTéHHbIe PACIIEYATKH ); TUPAXK Pa30LIEics ObIcTpee, 4eM MOXKHO
OBLIO OXKUJIATH, & IOCKOJbKY PYKOIINCh YeTBEPTOro TomMa «BBemenust B
npodeccuio» BCE eIé He TOTOBa K II€YaTH, O4epe/IHOe Iepen3/anne «Be-
Jennsi B si3blK Cu-++» OT/e/IbHONW KHUXKKOW BBITJISIIUT IIANOM BIIOJIHE
JIOTUIHBIM.

3a HECKOJIbKO JIeT, MPOMIEIITNX MEXK/y TPETbUM U YETBEPTHIM U3-
JaHUEM, MUD OILyTAMO U3MEHUJICS: I'PYIIIa MEXKIYHAPOIHBIX TEPPOPU-
CTOB, II0 HEJOPA3yMEHUIO HA3BIBAIOIINXCS KOMUTETOM II0 CTaHIAPTU3a-
nuu Cu-++, passepHyJia BecbMa OYpHYIO 1 3(bDEKTUBHYIO JIeSITEIbHOCTD
10 OKOHYATEJIbHOMY YHUYTOXKEHHUIO ITOr0 SI3bIKA. BBIIIeime moceno-
BaTesbHO «cranuaprely C++11, C4++14 u, nakonen, C++17 He nepe-
CTABAJIN yIUBJISATD IIyOJINKY: KaXKIbIil pa3 Ka3aJ0Ch, ITO 00Jiee MPaIHOTO
7 6e3yMHOT0 U3BPAIIEHHUS IPUIYMATh Y2Ke HeJIb3sI, 1 KaXKJIbII Pa3 BHIXOJ]
0YEPEIHOTO «CTAHAPTa» HATJISIHO JIEMOHCTPUPOBAJI, UTO BCE BO3ZMOXNK-
HO; oxkugatonuiics C++20 Kak OyATO ClienuaIbHO 33/ [yMaH KaK HaTJIsiI-
HOE TMIOJITBEPXKEHIE, 9TO IIPeJiesia ITOMY Iporeccy Het, pa3se aro Cu++
Bcé-Taku okouypurcd. Ecim mox «s3pikom Cu++» mommmars C++17
win eMm nade C++20, To 0 IPUMEHEHNN TAKOIO WHCTPYMEHTa Ha TPaK-
THKEe He MOXKeT ObITh HUKAKOi pedn, T.e. ¢ a3bikoM Cu-+ ciemyer 1mo-
[IPOIATHCsI, YCTPOUTH TOPYKECTBEHHBIE ITOXOPOHBI U ITOUCKATH aJIbTepHa-
TUBY; BIPOYEM, TO YK€ CAMOE MOYKHO CKa3aTb IIPO BCE €r0 «CTAHIAPTHI»,
HaYMHAS C CAMOTO IepBOro, mpuHaToro B 1998 romy — cTporo rosops,
sa3blK Cu++ Kak yHUKAJILHOE SIBJIEHUE ObLI YHUITOKEH UMEHHO TOTJIA.

[Ipobirema, K COXKAJIEHUIO, B TOM, YTO aJbTEPHATUBBI MOABJIATHCI HE
crrermaT. Herb3st cka3aTh, 9TO B MUPE BOODITIE HE CO3/IAIOTCS HOBBIE SI3BIKI
[IPOrPaMMUPOBAHUS, HO 110 KAKUM-TO HEBEIOMBIM IIPUYMHAM HU OIWH U3
9THUX HOBBIX S3BIKOB IIPOCTO B CHJIY CBOET'O UCXOJHOTO JU3aiiHA HE MOXKET
[IpeTeHI0BaTh Ha posb 3amennrens Cu+-+ u tem 6ostee aucroro Cu. IIpu



6 IIpenucnosue

9TOM pPBEHME, C KAaKUM <«CTaHIapTH3aTOPhI» IIOCJIEI0BATE/IbHO YOUBAIOT
VMEHHO 3TH JBa si3bIKa IIPOIPAMMUPOBAHUSI, 3aCTABJISIET II0J03DEBATD,
aro B [T-unIycTpun 3/1paBblit CMBICST KaK SBJICHHE OKOHYATEJHHO yMeED.

[IpumegarenbHo 3/1eCh, MOXKAIY, BOT 9T0. ABTOPY 9TUX CTPOK MpeI-
craBisiercss o4eBUIHbIM, 4TO #3blK Cu (umcrwiii Cu) cMmor crarh TeM,
YeM OH CTaJl, U 3aHATh €ro HBIHEIIHIO HUIILy OJiaromgaps JIBYM CBO-
UM OYEBUJIHBIM CBOWCTBAM: BO-IIEPBBIX, YKECTKON M OYEBUIHON I'DaHUIE
MEXK/Iy CAMWM SI3BIKOM M ero OMOJIMOTEKOii, CKOJIb Obl «CTaHIapPTHOMN»
OHA HU OBbLjIa, U, BO-BTOPBIX, JIOCTHKUMOCTH Zero runtime, T.e. BO3MOXK-
HOCTHU HCIIOJIb30BAHNS CO3JAHHBIX KOMIIUISTOPOM OOBEKTHBIX MOLYJIei
6e3 TO/JIEPKKU CO CTOPOHBI TOCTABISEMBIX C KOMIUJIATOPOM OUOJIIO-
TeK. B orcyTcTBHE JIFOOOIO M3 STUX CBOWCTB SI3bIK IIPOI'PAMMUPOBAHUSI
OKa3bIBAETCs] HEIPUMEHUM J[IJTsl IIPOIPAMMUPOBAHUS Ha «TOJIOM YKeJIe3€»
(T. €. 1yIst AJIEp ONEPAIMOHHBIX CUCTEM U Jjisl HPOLIMBOK MUKPOKOHTPOJI-
JIEPOB) U, KaK CJEJICTBHIE, He MOXKET [IPETEeH/I0BATh HA YHUBEPCAIHHOCTD.
TeMm ymauBuTesbHEE, CKOJIb YIIOPHO CO3JATENH «CTAHIAPTOB» IIBITAIOTCS
UBHUYTOXKUTH 008 ITHX CBOUCTBA, IPUIEM Kak B Cu-++, TaK U B YUCTOM
Cu.

TlogaBysromee OOJIBIMMHCTBO «COBPEMEHHBIX IIPOIPAMMUCTOB» De-
AJIBHO HE BUJIAT MPUHIUNUAJIBHON pa3Huisl Mexay Cu+-+ u, K mpumepy,
rem ke Iluronom miwm [I:KaBoii, a Bce «HOBBIE TEXHOJOIUU» (BKJIIOYAs
U HOBBIE «CTAHJAPTHI» ) TPEIIOUUTAIOT BCTPEUATh C KAKIM-TO HE37I0PO-
BBIM BOCTOPI'OM, IIOJIHOCTBIO OTKJIFOUHUB CBOU CIIOCOOHOCTH K KPHUTHUYE-
ckoMy MbILieHn0. K cgacThio, Kpome 3Toro GOJIbIMTUHCTBA, CYIIeCTByeT
Tak>Ke U MEHBITHHCTBO, AyMaTh MOKA HE Pa3yduBINeecs, B TPOTHBHOM
cayvae muposas [T-urmgycTpus, ckopee Bcero, yke JaBHO IepecTaja Obl
MIPUHOCHUTD XOTh KaKy[0-TO moJib3y. Ceitdac, CIrycTs JiBa JECITKa JIeT 10~
ciie onydenns STL’eMm «odunuajbHOroO crarycas, B 4ucjie TeX, KTO ero
[IPUHIANIAAIBHO He UCIOJIb3yeT, MOXKHO OOHAPYKUTH, HAIIPUMED, TAKOTO
«MOHCTpa», KaK MpoeKT Qt; HO, MMOoXkKaJyii, HHTEpeCHee BBITJISIIAT OuO-
smoreka FLTK, B TekcTe KOTOPOil TPUHITUIIHAIBHO HE IPUMEHSAIOTCH He
TOJIBKO BO3MOYKHOCTHU «CTaHIAPTHON Oubanorekns Cu+-+, HO U mabiio-
HBI KaK TaKOBbIE, U 00pabOTKa MCKJIFOUEHUI, U JIayKe IIPOCTPAHCTBA UMEH
(namespaces), He rOBOPS YK€ O «BO3MOKHOCTSAX»> M3 HOBOMOJIHBIX «CTaH-
JapPTOB>.

Cyns mo BceMy, B yCJI0BHAX, KOTIA 36K Cu++ M3yBedYeH «CTaHIap-
TH3aTOPaAMUy, aJeKBATHBIX aJIbTEPHATUB HE IPEIBUINTCS, & IPOrPAMMU-
pOBaTh Ha YEM-TO BCE K€ HYXKHO, CO3HATEJHbHOE HCIIOIb30BAHUE TAKUX
YCEUEHHBIX ITOJIMHOXKECTB OCTAETCsI TIOCETHUM ¥ €JMHCTBEHHBIM Bapu-
AHTOM JIJIsI T€X, KTO COXpaHseT pa3dOPUNBOCTb B BHIOOPE WHCTPYMEHTOB.
Meue ocTtaércsa suib TOXKeIATh yCIIEXOB HA 9TOM HETPUBHUAJIBHOM IIyTH
BCEM MOHMM YHTATEJISIM.
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MeTtomunyeckue 3aMevYaHUsd

Ecnn Bbl cobupaeTecb MCNONb30BaTb 3Ty KHUXKKY, YTODbI u3y4aThb
Cn++, TO MeToAMYecKMe pacCyXAeHusi BaM Bpsg Au OygyT MOHATHbI —
STOT TEKCT NpeAHa3HayeH He s TeX, KTO y4uTcs, a A/l TeX, KTO YHUT.
KoHeuHo, 4nTaTh ero HUKTO BaM He 3anpeLiaeT; HO KOr4a Bbl yTpaTUTE Mo-
HUMaHME, 0 4€M BOODLLE MAET peyb — He C/INLLKOM OropHaiiTech U NPoCTO
MPONYCTUTE OCTAaTOK TEKCTA A0 CJefyIOLEro 3arooBKa.

DTa KOPOTKas KHUXKKA, IOCBSINEHHAs 13bIKy Cu-++-, He MOX0oXKa Ha
JIpyrHe KHUTH O TOM YK€ TIPEJIMETe — HU TeM, KaK ITOCTPOEHO €€ cojiepKa-
HUe, HU J1a)Ke CBOUM pa3MepoM. [IpUBBIYHBIN «COBPEMEHHBINY yIeOHIK
o Cu-+- 0OBIYHO TpeJICTaBIIsIeT cOOOM BHYIMUTEIbHBII TOM Ha J06PYIO
TBICAYY CTPAHUIL, I10]1 3aBA3KY 3a0uThIil nHMOpMaImeil, TpuyéM IpaKTu-
YeCKHU BCe KHUT'M Ha 3Ty TeMy, KAKHe MOXKHO HANTH B KHIXKHBIX Mara3u-
HaX, C XO/Iy OOPYIHIMBAIOT HA IUTATEJIs] BCEBO3MOXKHBIE IIPEMY/IPOCTH U3
TaK HA3bIBAEMOIl cTaHmapTHOM Oubimorekn Cu++, Takne Kak iostream,
a TO U BOBCE KOHTEWHEPBI; IIPU ITOM He OOBSICHSETCs, YTO ITO TAKOE U
KaK OHO CJIEJIAHO, IOTOMY 9TO W Ieperpy3Ka CHMBOJIOB WHPUKCHBIX OITe-
panuit, u mabJIoHbI — 9TO TeMa JJIs CYIECTBEHHO 0oJIee TI03/IHEr0 Pa3ro-
Bopa. Kpome toro, 6osbmuacTBO aBropos KHUr 1o Cu++, cy/s 1o Bce-
MY, TOPJISITCSl CBOEH CIOCOOHOCTHIO pacnuchiBaTh Cut-+ TakuM, KaKum
€ro BUJIAT CTAHJIAPTU3ATOPHI, €/IBa JIM HE PAHbINE, YeM BBIAJeT odepe-
HOI «cTaHgapTs. Hamporus, B 9mot KHUTE CO3HATEIHHO MUTHOPUPYETCS
u «craHgapTHas 6ubsmorekay Cu++, u Bce (MMEHHO Tak — 6ce) <«BO3-
MOXKHOCTU», KOTOPBIE YCIIEJIU HAIIPUJIYMBIBATH BOIIIE/IIINE B HEYMECTHBIH
PaxK aBTOPBI «CTAHIAPTOB».

Uamenenusi Cu+-+, HABA3BIBAEMbIe MUDPY BPEJIOHOCHBIMEU KOMUTETa~
MU, IPEJCTABIAIOT CODOIl He <«Pa3BUTHE S3bIKA», a €ro IJIyDOYalIyio
JEerpaiaInio; OyJIydIr B 3TOM IOJHOCTBIO yOEXKJIEHHBIM, s, T€M He Me-
Hee, XOTeJ Obl cefivac HMONBITATHCS BPEMEHHO abCTparnpoBaThbCs OT da-
CTH CBOMX yOeXKIEeHUH, ¢ KOTOPBIMU COJIACHBI (€CTECTBEHHO) JIAJIEKO HE
Bce. Kak HU cTpaHHO, COBEPINEHHO HE 0OI3aTEIHHO PA3/IEIITh MOE MHE-
HUE O TeXHUYIECKUX CTAHJAPTaX, 9TOObI MIOCTPOUTDH HAYAIHHOE N3YIeHHUe
Cu+-+ Tak e, KaK 3TO JeJIal0 s, TOCKOJBbKY JIJIsI OTKa3a OT PAHHEro
PACCMOTPEHUST CTAHJAPTHON OUOJIMOTEKN U HOBIIECTB M3 «COBPEMEHHBIX
CTAHIAPTOB» €CTh MHOXKECTBO MHBIX ITPUIMH.

Xotrenock 6bI ¢ caMOro HavaJIa MOAIEPKHYTh, 9TO MEXK/Iy HAYAJIOM
0obyUeHus TPOrpaMMUPOBAHUIO U CEPLE3ZHBIM PAa3roBOPOM 00 ab-
CTPaKTHBIX TUIAX JIAHHBIX U Te€M 0ojiee 06 00 bEKTHO-OPUEHTH-
POBaHHOM CTWJIE [JOJI>KHO ITPONTHU HE MEHEE MOJIyTOPA—IBYX JIeT.
Hauunaromiero nporpaMmMucTa MOXKHO CYATATH NOTOBBIM K 9TOMY JTaILy,
KOTJ[a IIPOrPAMMbI, KOTOPbIE OH IumieT (IPU TOM HEIPEMEHHO caM), e-
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PEeBAJIST 32 JIBe-TPH THICSYIN CTPOK . [11e-To TaM — II0CJIe BTOPOIl THICSYH
CTPOK KOJIa — PAaCIIOJIOXKEH IIpeJies, HA KOTOPOM KOJIMYECTBO IIEPEXOUT B
KavIeCTBO, HEJIMHEIWHO PACTyIIas CJIO2KHOCTb TPeOyeT PEeIUTeTbHBIX Mep
10 MHKAICYJISIUN JeTajleil, a MePapXUIHOCTb IIPEAMETHON 00acTu —
J110601#1! — BHE3AITHO HAYMHAET BHIMUPATH U3 BCEX MBICIUMBIX Iesteit. He-
JIOBEK, HUKOI/Ia He IMICABIIUI IPOrPAMM CYIIECTBEHHOI'O 00bEMA, IIPOCTO
He Notumeém, o wém udém peus.

K coxkasrenuro, B Halre BpeMs JIOBOJILHO YaCTO BCTPEYAIOTCS TOIBIT-
K1 UCnosb30BaTh Cu++ 1y1st 00yvueHns HOBUYIKOB ¢ Hyssd. ducreiit Cu
B «HYJIEBBIX» HOBHUYKOB, UTO HA3BbIBAETCS, HE AE3€M, U TOMY €CThb OYeHb
[IpocTas NIpUYrHA: yKaszaresaun. KaxKaplil, KTO XOTb pa3 IbITajcs odop-
MHTh B MO3Ty 0OyYaeMOTO 3Ty CYIIHOCTh U IIPU ITOM HUHTEPECOBAJICI,
YTO B pe3yJbTaTe MOJIydaercd (& He IMPOCTO «HAYUTBHIBAJI» MaTepHall,
KOTODBIl IIPEBBIMIAECT BO3MOXKHOCTU ayJUTOPUH ), 3HAET, HACKOJIbKO 9TOT
6apbep B JIECTBUTEILHOCTH BBICOK. [Ipu 9TOM B mporecce n3yueHus -
croro Cu oneparyst B3ATHs ajpeca TpedyeTcss Ha HMEePBOM XKe 3aHSTHUH,
IIPOCTO YTOOBI MPOYUTATH «C KJIABHATYDPBI» UCXOJHBIC JTAHHBIC; HO pPe-
AJIBHOCTh TAKOBa, 4TO OObSICHUTH YEJIOBEKY, KOTOPBII He HAIUCAJI EIle
HH OJHOU MPOTPAMMBI, UTO ITO 34 «&X», 9eM OHO OTJIMYAETCS OT IPOCTO
«X» ¥ 3a9eM OHO IMMOHAIO0UJIOCH IIPU BBI30BE scanf, He603M04CHO, U HI
CJIOBa, HU WJLIIOCTPAINKM, HU TAHIBI ¢ OyOHamMu TyT He momoryT. U ko-
IJia /10 He CJIMIIKOM OIIBITHOI'O IIPENoJiaBaTelisl 3TO, HaKOHEIl, JI0XOJIUT,
Cu++ HauYMHAET BBINVISIJIETHh 3aMaHIUBO [IPOCTO IIOTOMY, 9TO TaM He Hy-
»KeH scanf, a iostream HUKaKWX Omeparuii B3ATUS ajpeca He Tpedyer.

Kak aBrop KHUTH, 5 HICKPEHHE HAJEIOCH, 9TO TOT CAydJail — HE BAIIL.
31ech U j1ajiee TEKCT MTOCTPOeH B mpeianosoxenun, aro Cu+t+ uzydaer-
cg Ha yke chOpMUPOBAHHON 6a3e, U y2K BO BCAKOM CJIydae C UYUCTHIM
Cu y oby4aeMbIX HUKaKUX BOIIPOCOB HE OocTajoch. Jjisi mperomasareieii,
ucnonb3yomux Cu++ B 00y4eHUN HOBUYKOB, MOsi KHUTA 3aBeJIOMO Hec-
nosiesna (Kak, BIpodeM, u Jrobas apyras); 6ecioie3Ha OHa U JJisd UX HU
B 4éM HE IMOBHHHBIX YIE€HUKOB. [0/2KEH OTMETHTDH, YTO MHE PEryJIPHO
MIPUXOUTCS UCIPABJIATDH TOCIEICTBUS TOTOOHOTO «O0yIeHUsT», U B 6OJTb-
MMIAHCTBE CJIYYIaeB C STUM HUYETO TOJKOM HE MOy IaeTCs — ODBITHO TaKUe
cityyan Oe3HAIEKHBI.

Mo3eonto cebe 03BYHUTL OAUH Pe3ynbTaT NMYHbIX HabogeHUl, KOTOPbIN, BO3-
MOX>XHO, KOMY-TO U3 y4uTesneld U npenojaBaTesieli MOMOXET MEPeCMOTPeETb CBOE
oTHoLeHne K npoucxogsiiemy. Ecnn obydaemomy, He ymerowemy pabotaTs ¢ an-
HaMUYECKUMMN MacCMBaMy 1 BCEBOSMOXXHLIMW CMMUCKaMW Ha HU3KOM YPOBHE —
Hanpumep, Ha lMackane nnn yuctom Cu — gate B pykm wabnonsl STL, To B Ka-
4EeCTBE OAHOMO M3 Pe3yNbTaTOB Mbl NosyvaeM (MPakTUHECKU BCEraa) clepytoLuee
yTBEPXXAEHUE: JIyyllie BCerga UCnob3oBaTh vector, a He 1ist, NOCKONbLKY B HEM
€CTb yf0bHasi onepauynsi NHAEKCMPOBAHUS, a BCE OCTasibHOe, Bpoje fobasieHus

1Kaxmas! CyMmMapHbBIi 06bEM HAITMCAHHOTO KOJIa, JOJIYKEH ObITh HAMHOTO GOJIbIIIE,
¥ 5 BBIHYK/IEH [IPU3HATDH, YTO HE F'OTOB JIaTh €r0 OILCHKY.
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5/1EMEHTOB B CepeauHy, Toxe npekpacHo paboTaeT. PeanbHocTb Takoga, 4To 06b-
SICHUTb pasHuLy Mexgy vector n list 4enoseky, HE UMetOLEMY COBCTBEHHOIO
NPAKTUHECKOro onbiTa pa60Tbl C YKasaTenssMm n HN3KOYpPOBHEBbIMU ONHAMWNYECKN-
MW JAaHHbIMW, HEBO3MOXXHO — BOOGLLle, TO €CTb HUKaK. ECJ']VI XK€ HAay4NTb HeN0BEKa
pa6OTaTb C KOHTeﬁHepaMI/I, TO HU3KOYPOBHEBbLIE CTPYKTYPbl AAaHHbLIX OH HE 6yp,eT
3HaTb U YME€Tb HUKOr4a, Ha CO3HATE/IbHOE NOHUXKEHNE YPOBHA a6CTparV|pOBaHI/IF|
NCNOoNb3yeEMbIX NHCTPYMEHTOB MOTUBALNN XBaTaeT €auHNLaM. EOJ'IbLIJI/IHCTBy HO-
BNYKOB TaKoe O6y‘-I€H|/|e 3aKpbIBae€T NyThb B cepbé3Hoe nporpaMMmunpoBaHune, OCTaB-
NS BO3SMOXXHOW NLLb BCEBO3MOXXHYIO HI/I3KOKBaJ'|I/ICbI/ILI,VIpOBaHHyIO AEATENBbHOCTb
Bpoae Beb-pa3paboTkm nanm «NporpaMMmUpoBaHus» nog byxranTepckue CMCTEMBI.

Ecnn Y KOro-t1o M3 yunTaTenenn B 3TOM MECTe BO3HUK BOnpoc, KaKoW e sA3blK
TOrga ciefyeT NCNOAb30BaTb NEPBbLIM — TO MO OTBET DyZeT KpaToK: afibTepHaTU-
bl Mackanto B 3Toli ponu HeT n He npeasuanTcs. MogpobHo 3ToT Teanc pasobpax
B NPeancnoBusaxX K nepsomMy Tomy ((BBe,D,eHI/IFI B npocbeccvno».

Urak, npeamosokmM, 9T0 00yIaeMblil T€M WJIM WHBIM CIIOCOOOM Ha-
YVUIWICSH CKJIAJIbIBATH OTJIEJIbHbIE CHHTAKCHYECKNE KOHCTPYKIIMH B Pabo-
Taromuye NporpaMMbl U, 6OJ'H)IIIe TOI'0, OCBOMJI IPOTrpaMMUPOBaHUE Ha IU-
crom Cu, B TOM YHCJIe — 9TO OYeHb BaXXHO — yKa3aTeJu, HO, KOHEYHO,
HE TOJIBKO WX; €r0 IMPOrPaMMbl IEPEBAJIMIA 38 TOT PyOeXkK CJOKHOCTH,
korga AT/T u OOII yxke He OyuyT nycTbiM 3BYKOM (€CJIM YTO-TO U3 ITO-
ro He TaK, IPOJOJIKATH YTeHue Moeil KHuru GeccMbiciaento). Cut++ —
sI3bIK, HECOMHEHHO, BasKHBIi; I IpodeccroHalia, IPeTeH IyIOero Ha
BBICOKYIO KBaJIN(PUKAIIMIO, €r0 3HaHUe Heobxoaumo. UTo ke Ternepnb?

Jaxke ecsiz 3a0bITh PO CTPAHHYIO TOCJIEIOBATEIHHOCTh M3JI0XKEHUSI,
XapaKTePHYIO JJIs «COBPEMEHHBIX» y4eOHukoB 1o Cu++, ocranercs — u
HUKY/Ia He JleHeTCsd — uX 00béM. Byap B HalteM pacruopsi>KeHu# TPU-de-
TBIDE cemecmpa Ha u3ydeHue ogHoro Toabko Cu++, Mbl 6bI, BO3BMOXKHO,
CMOTJIM BBICTPOUTH HEKHii yUeOHBI KypC, OXBATHIBAIOIINN BCE IPEMY/I-
poctu, yrpamboBaHHbie B 3TU rpoccOyxu. [Ipobiema, oiHaKO, B TOM, 9YTO
TAKOI'0 KOJIMIECTBA BPEMEHU OOBIYHO IIPOCTO HET.

Haxke ecsmm ObI BpeMeHH OBLIO JIOCTATOYHO, BCE DABHO JIydIlle HE
HAYUHATH U3ydeHne si3bika CU-++ ¢ MpaBWJI HUCHOJB30BAHUS IMAOJIO-
HOB CTaHJAPTHON OMOJIMOTEKH, KaK TO TpejiaraeT OOJBITMHCTBO aB-
TopoB BO ryiaBe ¢ camuM Crpaycrpymnom. IIpu Ttakom obOydeHun mgazke
caMmble CIOCOOHBIE CTYAEHTHI HE BUJISIT IPAHUIIBI MEXKJY S3bIKOM U ero
6ubsmoTeKoit, B pesynbrare 4ero Cu-+-+ BOCIHPHHHUMAETCS IIPOCTO KaK
euLé 00uM A3BIK BHLCOK020 YPOBHA, KAKOBBIX U O€3 Hero xmsaraer. YHU-
KaJIbHbIEe BO3MOXKHOCTH si3bika Cu++ ocraiorcss B Tern. Korja Ha Bce
9TH OO'bEKTUBHbBIE CJIOXKHOCTU HAKJIAIBIBAETCS €IE U HEXBATKA BPEMEHH,
OYeHb YACTO IOCJIe MpocaymuBanus Kypca o Cu+-+ Takme cjioBa, Kak
«KJIACC», «HACJIEIOBAHUE» WM TeM Dojiee «IIOIuMOPMU3M» TaK U OCTa-
I0TCs JJISI CTYZEHTOB IIYCTBIM 3BYKOM, 3aTO OHHU IIPH 3TOM TOYHO 3HAIOT,
YTO B HadaJjle IpOrpaMMbl HaA0 BMecTO #include <stdio.h> pamucarb
#include <iostream>, mOoTOM — BCeHEIpeMeHHeHMM obpa3oM! — 3ara-
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JOo4YHOe «using namespace std;», BMecTo printf Hy>KHO HCIIOJIb30BAaTH
XUTPBIE 3HAYKY U CJIOBO COut, a BCSIKHE 3aHY/IHbIE CIIMCKHA MOXKHO 0OJIbIITe
He [HCATh, IOTOMY YTO €CTb BOJIIIEOHOE CJI0BO 1list<>.

Tak wam mnave, ecan Hadatb usydenne Cu+-+ ¢ KOHTEHHEPOB, TO
HanboJiee CII0KHBIE JJIsI OCBOSHUSI KOHIIETIIINH OCTAIOTCH st 00y IaeMOro
«3a KaJIpOM», y HErO TaK W He BO3HUKAET IOHUMAaHUs, I4T0 Takoe Cu++
u 3aueM OH HyxKeH. Takoe «o0Oydenue sizbiky Cu-+-» mpecTaBjser co-
60l He IPOCTO NYcmy TPaTy yIeOHOrO BPEMEHU, KOTOPOTO W TaK He
CJIUIITKOM MHOTO; PE3YJIbTAT MOXKET OBITh MHOTO XYK€, HEXKeJIU HYJIEBOIA.
Msue 10BOAMIIOCH BUAETH [IPETEHIEHTOB HA BAKAHCHIO IIPOTPAMMUCT HA
Cu+-+», KOTOpbIe YKa3bIBaIOT B pe3ioMe 3HaHne Cu-+-+ 1 HECKOJIBKO JIET
OIIBITA MMPAKTUIECKOTO IIPOrPAMMHUPOBAHKS Ha, 9TOM fA3bIKe, a Ha cobece-
JOBaHUU HE MOTYT CKa3aTb, YTO TaKOe KOHCTPYKTOp, He TOBOPs yzKe O
«CJIO’KHBIX MATEPUsiX» BPOJE YNCTO BUPTYAJBHBIX (DYHKITAI.

[IpencrasisieTcs 0 MeHbINE MepPE CTPAHHBIM TPATUTH IeDUIUTHOE
BpeMs Ha U3y4YeHHe 9K30TUYEeCKUX 3aKOPIoYeK, KOIrJla ero He XBaTaeT Ja-
Ke Ha obbscHeHme Hanbosee MyHIAMEHTAIbHBIX KOHIenIuit. B camom
JeJie, U3Yy4YUTh CAMOCTOSTEJIbHO BO3MOXKHOCTU iostream, J1a U KOHTeH-
mepbl STL — ropa3zmo mporre, ¥emMm caMOCTOSTENBHO MOHSTH, YTO TaKOe
HaCJIeIOBAHNE U 3a9€M OHO Hy2KHO. VlTak, mpocTas MbICJIb, KOTOPYIO MHE
XOTeJIOCh OBl ceifuac JOHeCTH J0 auTaTeis, yxke 3Hatomero Cut+ u Ha-
MEPEHHOI'0 HayUIUTh 3TOMY SI3BIKY KOI'O-TO €Ill€, COCTOUT B CJIEIYIOIIEM.
a>ke ecim BbI He COIJIACHBI C MOUM OTHOIIIEHWEM K CTaHJap-
TaM UM UX aBTOPaM, €CTb CMBICJI CHAYAAG TIOKA3aTh 00yYaeMbIM
6azoBbie kKoHnenmnuu Cu+-+, AT u OOII, To ectb UMEHHO TO, ITO
M3JIaraeTcst B 9TOM KHHUIe; Te MATEPUHU, KOTOPbIE s BOODIE HE CUNTAIO
JOCTOMHBIMU U3y4eHUs, BbI MOXKETe 110 KpalHeil Mepe ocmasumbv 1a no-
MOM.

IIpu B31UIsiIe HA OrVIaBJIEHHE KHUTA MOXKET BO3HUKHYTBH OIILYIIEHUE
6ecCIIOPAIOIHOCTH B BHIOOPE IOCJIEIOBATEILHOCTH T€M, OCODEHHO B II€p-
Boif mosioBuHe KaUrn. Ha camom Jiejie MMEHHO Takasi, a He MHasl [OCJIe-
JIOBATEJILHOCTD HOJAYN MaTepuaja UMeeT JOCTATOYHO IIPOCTOEe OObsIC-
HeHue. B KadecTBe OCHOBHBIX IieJieil IIPU CO3JAHUK JAHHOTO Kypca pac-
CMaTPUBAJIOCH O3HAKOMJIEHUE CTYJIEHTa ¢ 4eThipbMs Temamu: (1) cpej-
CTBA MHKAIICYJIAIUA U ONUCAHHUs a0CTPAKTHBIX THUIOB JAHHBIX; (2) 00-
paboTKa MCKIIOUUTENbHBIX cuTyanuil; (3) Hac/emoBaHue, CTaTHYECKUi
u auHamMudecKuil mosmmopdusM u (4) 0600IIEHHOE TPOrPAMMUPOBAHIE
(mabionsl). [lpeiaraemple CTYI€HTY HOBbIE KOHIIEIIIUH TIPH 3TOM CJIOXK-
HBI CAMU TI0 cebe, MOITOMY 110 BO3MOXKHOCTH U3Y4YeHUE CHerupUIecKux
nacTpyMeHTOB Cu++, Takux, HAIPUMED, KAK CChLIKHM WU Ieperpy3Ka
nMEH QYHKIHUN, OTKIAIBIBAIOCH HA KAaK MOXKHO OOjiee TO3/HEe BPeMs.
B pesysibrare neperpyska uMEH paccMaTPUBAETCSI HEIIOCPEJICTBEHHO ITe-
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pell IiepeonpeiesieHneM CUMBOJIOB CTaHJIAPTHBIX OIEPAIUil U BBEEHUEM
HECKOJIbKMX KOHCTPYKTOPOB B OIHOM KJIACCE; CChLIKHA PACCMATPUBAIOTCS
HETIOCPEJICTBEHHO TePeJl BBEJIEHUEM KOHCTPYKTOPA KOIUPOBAHUSI, U T. JI.

Hy u nocnennee. I[Ipu mocTpoernn mpakTUIeCKUX 3aHITHNR XOTEI0CH
OBl PEKOMEHJIOBATH MCIOJIH30BAHUE OIEPAIMOHHON CHCTEMBI CeMeNHcTBa
Unix — manpumep, Linux uinu FreeBSD. O6yuenue ciemyer Beera Hauu-
HaTbh C IPOCTBHIX IPOIPAMM, a IIPOCThIE TPOrPAMMbI HEMBICJUMBI B YCJIO-
BHUSAX OTCYTCTBUs KyJIbTYPbI KOHCOJBHBIX Hpujioxkenuii. Hajguumne Kon-
cobHBIX mTporpaMM B Windows He permraeT mpobJemMy, MOCKOIbKY TaKue
IIPOTPAMMBI KaXKyTCsI CTYI€HTAM HETIOJTHOIEHHBIMU, UTDYIIeIHBIME, U He
BO3BHUKAET OIILYIIEHUsT OBJIAJICHUsI HACTOSIIAM WHCTpyMeHTOM. Harpo-
tuB, B OC Unix Bce mporpaMMbl SIBJISIFOTCS KOHCOJIbHBIMU, BKJIIOYAS W
Te, KOTOpble paboTalT ¢ rpaduIecKUMU OKHAMHU, TaK YTO JayKe CaMble
IPOCTHIE MTPOrPAMMBI OKA3BIBAIOTCS B OMPEIEJEHHOM CMBICIE «HACTOSI-
M.

HeckobKo cJj10B [JIst N3yYaloninx
MmporpaMMUpPOBaHME

Kumxka, KOTOpy1o Bbl 4nTaeTe — MOXKAJIYii, camMasi KOPOTKAs U3 KHUT
10 136Ky Cu++ U 00bEeKTHO-OPHEHTUPOBAHHOMY TPOIPAMMUPOBAHUIO.
IIpu 3TOM, KAK MOXKHO 3aMETHUTh, 00'bEM TOCOOHSI BCE-TAKHM OCTAETCSI 3HA~
YUTEBbHBIM; MaTEepPUAJI, KOe-KAK BMECTHUBINUICSH B 3TU IMOJTOPBI COTHHU
CTPaHUIl, COOTBETCTBYET IIPUMEPHO IMECTA—BOCHMHU JIEKITASIM.

[Ipexie Bcero MHe XOTEJIOCH ObI BHIPA3UTH HAJAEXKLY, UTO BBl HE IIbI-
TaeTech Hauamsb u3ydenne nporpammupoBanus ¢ Cu-+-+. Cmero Bac 3aBe-
PUTDb, 3TO BCE PABHO HE MOJIYIUTCH; €CJIU YKe HAYUUTH a3aM IIPOrPaMMU-
poBauus ¢ ucrosibzoBanueM Cru-+-+ B pOJIH IIEPBOTO SI3bIKA BAC MBITAETCS
Kmo-mo dpyeoli (HaupuMmep, yuuTesb B INKOJE), TO 9Ta KHUKKA Oyler
st Bac abCcoJIIOTHO Oecrosie3Ha; BCE 2Ke MOMpPOOYIO0 1aTh OIUH COBET —
[IOCTAPANTECh OT TAKOI'O T'Ope-yunuTess cOeKaTh, U KaK MOYKHO JIAJIbIIIe,
a eCJIM 9TO HEBO3MOXKHO — TO XOTs OBbI TIOOEpEeruTe CBOM MO3TH.

B HOpMajbHOI cHTyaluu MeXKy HadajoM W3yJYeHUs ITPOrPAMMIU-
poBaHust u HadajoM wusydeHusi Cu+-+ TOJKHO TPOUTH HE MEHBIIe
[IOJIyTOPAa—JIBYX JIET, a JJIsi KOTO-TO BPEMEHH MOYKET MOTPEOOBATHCH U
6osibire. UT0OBI MOHATH, TOTOBBI JIM BBl K BOCIHPUSTUIO IPEIIAraeMOro
3/1eCh MaTepHaJsa, OTBEThTE Ha TPHU BOIIPOCA:

e yBepeHHO Jiu Bbl 3Haere 136K Cu (uncreiit Cu, 6e3 «11rocos» )?

e ymeete jid Bbl B CH HCIIOIB30BATE YKA3ATEIHN JIJIsT TOCTPOEHUS CITUC-

KOB U J€PEBbHEB?

® IHCaJid JIM BbI KOra-HuOy/ b mporpammbl 00bémom 2000 cTpok u

60sbIIIE?
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Ecim xorst 661 Ha OJMH W3 BOIIPOCOB Balll OTBET OTJIMYAETCS OT YETKOTO
U YBEPEHHOTO <«Ja», OTJIOXKUTE 3Ty KHIKKY moiaJbine. Kcraru, BbI Te-
epb 3HaeTe, KOrJa HaJlo Oy/IeT CHOBaA K Hell BepHyThes. Eciu ke Bbl Oe3
KOJIEOAHUIT OTBETUJIN TIOJIOKUATEIHHO HA BCE TPHU BOIIPOCA, TO 5 OBI COBE-
TOBAJI BAM JIOYUTATH ITO MPEIUCTOBHE /IO KOHIIA; BO3SMOXKHO, BbI BCE Ke
[IPEeIIOYTETE HANTH KaKyI0-HUOYIb APYTYIO KHUTY st n3ydenust Cu++.

Tloaxom k nzyuenuto Cu+-+, Ha KOTOPOM OCHOBaHA 9Ta KHUYKKA, PE3KO
OTJINYAETCS OT «OOMIEPUHSATOTO ; €CJIU BbI MOIBITAETECH CPABHUTH €€ C
smoboit kuauroit mo Cu+-+, HaliIeHHOW B KHM2KHOM Maras3wHe, TO y Bac
MOXKET BO3HHKHYTH OIIyIIEHUE, ITO PEYb UAET O JBYX PA3HBIX A3BIKAX
IPOTPAMMUPOBAHUS.

BoJIbIIMHCTBO HBIHENTHUX IPOIPAMMECTOB HE MBICJIMT HKCIOJIb30Ba-
uus Cu++ B oTpbIBe OT cTaHmapTHON 6ubmoreku mabaonos (STL) u ne
BUJMT HAYErO ILJIOXOrO BO BCE Gosiee U GoJiee M30IPEHHBIX (XOTs JIydIie
OyJeT CKasaTh — U3BPAULEHHHIT ) BO3ZMOMKHOCTSX, IPEIJIAraeMblX BBIXO-
JSANAMA C 3aBUAJIHOM PEryIspHOCTHIO — KaK/ble TPU I'0la — <HOBBIMU
cragmapramu». Mexy TeMm y2Ke ¢ nosiiaeHueM B 1998 rogy camoro mep-
Boro «crafgapray Cu-+- [MOJIHOE ONUCAHNEe BCeX BO3SMOXKHOCTEN si3bIKa, 1
€ro «CTaHJIAPTHOI OMOIMOTEKNy MPEBPATUIOCh B KHUATY TaKOro 00bEMA,
9TO €10 BIIOJITHE MOYKHO OBLIO IIPHU 2KEJIAHUN BOCIIOJIB30BATHCA B KAIECTBE
OpY2KHsl IIPOTUB BParoB (B CMbICJIE 4UCTO MexaHu4deckoM). «CoBpemen-
ubles> Bepcuu Cu++ BooOIIE HEBOZMOXKHO OIUCATDH B OJIHOM KHUTE; CAMOe
WHTEPECHOE, UTO JIeJIATh ITO, MOXKATIYH, KO BCEMY eIié U 6ecnoaesno, mo-
CKOJIBKY TaKasl KHUTa He HAIJIa Obl IMOIXOSINEr0 YATATe IsI: HAUNHAs C
C++11, mosryuaroreecss y CTAHIAPTA3ATOPOB HEWMO CTAJIO ITPUHITHIII-
AJIBHO HEJOCTYIIHO JIJIsi M3Y49eHUsi, TAK KAK MHOIME BO3MOXKHOCTH, BTUC-
HYyTBIE B 3TOT «CTaHIAPT», PEIUTEIHFHO HEBOZMOKHO O0bICHUTD YeJIOBe-
Ky, He uMeroIeMy (yzKe!) CONUIHOrO NPAKTUIECKOro OnbITa paboThl Ha
Cu++. HoBudok, jazke yMeroIuii mporpaMMupoBaTh Ha IPYTUX si3bIKAX,
IPOCTO He MOUMET, 0 uéMm unér pedn. [locmemoBasmmue 3a stum C++14 u
C+-+17 npeBpatuin 36K B 6€300pa3Hyi0 Kydy HEIONME Yero, JIMIIUB
€ro BCSIKOI BHYTPEHHEIl JIOTHMKH, U, CyJis II0 BCEMY, IIPOIECC STOT OCTa-
HaBJIMBaTh HUKTO He cobupaercss — rorossiuiics ceitaac C++20 Oyer
HaAMHOI'O XJIEIlle CBOUX IIPeIIlIeCTBeHHIKOB.

Mexnay tem ncxomuo Cu+-+ mpeacTaBiisiyi cOOOl MHTEpECHeIee B~
JIEHE B MHUPE IIPOrPAMMHUPOBAHNS — €IUHCTBEHHBIN B CBOEM POJIE sI3BIK
NPou3BoAbHO20 YPOBHS, TO €CTh TAKOM, KOTOPBIN MMO3BOJISIJI 3aHUMATH-
Csl KaK HU3KOYPOBHEBBIM (IIOYTH acCeMOJIEDHBIM), TAK M CKOJb YTOIHO
BBICOKOYPOBHEBBIM IIPOTPAMMHUPOBAHUEM, TIPUYEM BCe HYXKHBIE 311€Ch U
ceifyac abCTPaKINU BBICOKOI'O YPOBHSI MOXKHO OBLIO TYT Ke U CO3/aTh,
HE [0JIAarasich Ha <«JI00poro Jgo». JIoruky mocrpoenus s3bika (B mot
€ro BepCHUM) HeJb3sl ObLIO HA3BATH COBCEM O€3yIpPEedYHOl, HO OHA XOTs
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OBI cylecTBOBaJIa, U, OOJiee TOro, Ha BCEe €€ HEJIOYETHI MOXKHO OBLIO He
obpalaTh BHUMAHUsI KaK Ha HEYTO He CJIUIIKOM BaXKHOE.

B «coBpemennom» Cu+-+ Bcero 3Toro yzke JaBHO HE BUIHO IIOJ, IO-
poit cemanrmyeckoro xjama. Cireyer MOIIepPKHYTb, YTO U3HAYAJIHHBII
Cu+-+ HUKyHa He JIeJICs, ero BO3MOYKHOCTH MO-TIPEKHEMY UCIOJIb3YIO0T-
cs1 (XOTh B peasu3aIui TOH 2Ke IIPeCJIOBYTON CTaHIAPTHOH Gubinore-
KHU) — HO YJIOBUTH CYIIECTBOBABIIYIO KOTJA-TO KOHIEITYAJIBHYIO CTPYK-
Typy IPAKTUYECKH HEBO3MOXKHO, CJIMIIIKOM MHOT'O Uy2KEPOJHBIX BO3MOXK-
HOCTEH 3TOMY MeIaeT.

B sroit kamkke Cu++ ommcan MpakTHIeCKH TAKUM, KAKUM OH OBbLI
KOTJIa-TO JIABHO, /10 TOTO, KaK 3a HEro IIPUHSJINCH 0€30TBETCTBEHHbBIE Pa3-
paboTInKN «CTaHIAPTOB». HecoMHEeHHO, 3HAKOMCTBO C MaTepUaJIOM KHU-
'l HIKaK HE CMOXKET BaM IIOMeIaTh B Oyayiem ocBonth u STL, u «HOBbIE
CTaHIAPTHI»; HO BpeMsl, IIOTPaYeHHOE HA 3TOT MaTepraJl, COBEPIIEeHHO
TOYHO HE MPONAIET 3psi — moHnManue Tiyournoit cytn Cu+-+ mpugact
BaM yBEPEHHOCTU W MO3BOJIUT K U3YUEHHUIO «coBpemenunoros» Cu++ 1mo-
JONTH OCO3HAHHO, IIOHUMAsI, YTO IIPOUCXOTUT.

A Tenepb camoe, IOXKaJIYii, BazkHOoe. Bce yeums Balmmx npernojasare-
Jieit u BaImu COOCTBEHHBIE IPOIAJIYT BILYCTYIO, €CJIA BBl HE CBHIKHETECH C
OJTHO¥ TIPOCTOI MBICJIBIO: HET U HE MOXKET ObITh MHOTO crocoba n3y-
yeHus nporpamMupoBanus, yeM CAMOCTOATEJIBHOE na-
nucaHue IporpaMm Ha KoMmibroTepe. CMOTpeTh, KaK IHIIYT JIPyIrHe,
IBITATBCS Pa3bUpaTbCs B UyXKHUX IPOrPDAMMAX — 3aHATHE COBEPIIEHHO
6eccMbicieHHOe. TOYHO Tak 2Ke OECCMBICIEHHO THUCATH IIPOrPAMMBI IO
9bIO-TO JUKTOBKY. [Iporpamma Oyer Baireil TOJIBKO B TOM CJIydae, €CJIu
BBl HAIIHIIETE €€ CAMOCTOSITEJIbHO — BO3MOXKHO, 3arJIsIbIBast B CIIPABOY-
HUKH, HO 0€3 TTOMOIIH JIPYTHUX JIIO/IEH.

Jomantusst crpaHuIia 9Toi KHUTH B ceTn VHTEpHET paciosiokeHa 1o
agpecy http://www.stolyarov.info/books/cppintro. 31ech BB MO-
JKeTe HOJIYyIUTDh TEKCTHI IIPUMEPOB IIPOrPAMM, IPUBEAEHHBIX B 9TON KHIU-
re, a TakyKe 9JIEKTPOHHYIO BEPCUIO CAMOIl KHUI'H.



1. BBenenue

1.1. Ilapagunrmer nporpammupoBauusi, OOII u AT/I

CraHOBJIEHNE KOHIIENIIUUA 003eKMHO-0PUEHMUPOS8AHHO20 TPO-
2PaAMMUPOBAHUS OOBITHO CBA3BIBAIOT C si3blIKOM Cumysna-67, KoTo-
PBIil IpeaHa3HavaICH I KMUTAIMOHHOIO MOAEJIMPOBAHNST; CaM TePMUH
«00'bEKTHO-OPUEHTHPOBAHHOE IIPOrPAMMUPOBAHIE» BIIEPBBIE IOSIBUJICS
HECKOJIbKO TI032ke — B cepeqnae 70-X 1omoB XX CTOJETHS B MPOEKTE
Smalltalk, KOTOpBIil Tak:Ke W3BECTEH JPYTI'MM HOBIIECTBOM — OKOHHBIM
nHTEPMENRCOM TI0JIB30BaATE/IS.

SI3pIKM mpOrpaMMUPOBaHMs, ¢ KOTOPBLIMU BaM IPUXOIUIOCH BCTPE-
YaThCs JO CHUX II0DP, OTHOCATCS K KATErOPUHM UMIIEPATUBHBIX SA3BIKOB IIPO-
rpammupoBanusi. [IporpaMMa Ha UMIIEPATUBHBIX A3bIKAX BOCIIPUHUMAET-
Csl KaK II0CJIEI0OBATEIbHOCTh KOMAaH/I, U3MEHSIIONINX 3HAYEeHUs] [TePEeMEeH-
HBIX U IIPOU3BOIAIIMX Jpyrue jeficTsus (OTCIofa HA3BAHUE MapaIUrMbl
«AMIIEPATUBHOE IIPOrPAMMUPOBAHUES, OT CJI0BA, «UMIIEPATUBY — IIPHUKA3,
koMaHa). [IoMMMO UMIIEPATHBHOIO IPOIPAMMUPOBAHUS, CYIIECTBYIOT
TaKue [MapaJurMbl, KaK JIOFHYECKOe IIPOrpaMMUPOBaHKE, e IporpaM-
Ma, BOCIIPUHUMAETCs] KaK HAOOp JIOTUYECKUX BBICKA3BIBAHUIA, 8 BBIIIOJIHE-
HUEe — KaK JIOKA3aTe/IbCTBO WM OIPOBEPXKEHNE HEKOTOPOI'O BHICKA3BIBA~
HUsT; (DYHKIMOHAJBHOE MPOrPAMMHUPOBAHUE, T/I€ MPOrPAMMA IIPEICTAB-
JIgeTcs Kak Habop mMareMaTwudecKux (PYHKINH, a UCIOJHEHUE IIPOrpaM-
MBI IIPEJICTaBJIsIET CODOI BhIYUCIEHNe HEKOTOPO# rtaBHO dynkinn. Cam
TEePMUH «IIapaJUrMa IPOrPaMMUPOBAHUS» O3HAYAET CIIOCOO BOCIIPUSATHUS
YeJI0BEKOM (IIPOrPAMMECTOM) KOMIIBIOTEPHOMN IIPOTPAMMBI H €6 IIpoIiecca
ucroiHeHnsi. Haio 3aMeTuTh, 9T0 mapaurMbl OTHOCATCST CKOPEe K MbIIII-
JIGHHIO IIPOIPAMMMUCTA, YeM K CPEACTBaM S3LIKOB IIPOrPAaMMHUPOBAHHUSI,
HO $3BIK IIPU 9TOM MOXKET CTHUMYJIUPOBATH, IOOIIPATH, 8 B HEKOTOPBIX
Cllydasix — U HaBS3bIBATH OINPEIEJEHHBI CTUJIb MBIIIJIEHUS, TI09TOMY,
KOHEYHO, NTHOPUPOBAaTh M300pa3uTe/IbHBIE CPEJICTBA N3OPAHHOIO sI3bIKA,
IPOrPaMMUPOBAHUS IIPU PA3TOBOPE O HMapa urMax ObLIO ObI HEITPABUIIH-
HO.

OObEKTHO-OPUEHTUPOBAHHOE [IPOrPAMMUPOBAHKE IIPEJICTABJISAET CO-
6ol emré oaHy mapaaurMy mporpamMmupoBanusi. OCMbICIUBas CBOIO IIPO-
rpaMMy B COOTBETCTBUU C ITOMI HapaﬂI/IFMOﬁ, MBI Hpe)KJle BCETro Hpe,ll—
CTaBJIsieM JAHHBIE B BUJIE HEKOTOPBIX 0OBEKIMO8 — «IEPHBIX SANIUKOB».
Bryrpennee ycTpoiicTBO 00bEKTa M3BHE HEJOCTYHHO (K B psjie CJryda-
€B MOKeT OLITh IIPOCTO HEU3BECTHO — HAIPUMEP, €CJIM JAHHLIA 00bEeKT
peaJin30BaH APYrUM IPOrPaAMMUCTOM). Beé, 4ro MOXKHO czenaTh ¢ 06b-
€KTOM — 3TO II0CJIaTh €My COODIIEHNE U TI0JIyYUTh OTBET. TaK, omeparust
2+ 3 B TepMuHAX 0O'bEKTHO-OPUEHTUPOBAHHOIO IIPOrPAMMUPOBAHUS BbI-
DJISIIUT KaK «MbI ITOCBLIAEM JIBOIKe cooOIeHne npubasv k cebe mpotxy,
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a OHa OTBEYaeT HaM, 9TO IOJIyYUJIOCh 5». BIIoJIHE BO3MOXKHO, 4TO, IIOJIY-
9UB COODIEeHrEe, OOBEKT IIPOU3BEIET €IE U KaKUe-TO JeHCTBUs, CMEHUT
CBOE BHYTPEHHEe COCTOSHUE UJIU IOIIET COODIEHNE APYTOMY OOBEKTY.

OOBEKTDI, BHYTPEHHEE YCTPOUCTBO KOTOPBIX OJIMHAKOBO, 00Pa3yioT
KAaccv,. B mparMarndeckoM CMBICJIE KJIACC — 3TO OIMCAHUE BHYTPEH-
HEro yCTPOCTBa 00bEKTA; IIPU CO3JAHUKM HOBOIO OOBbEKTa YKa3bIBAETCH,
K KAQKOMY KJIACCY OH IPUHAJJIEKUT (OOBEKTOM KAKOro KJjacca OH Oy-
JleT ABJATbCd). VMes onmcanue KJacca, MOKHO CO3JATh [IPOU3BOJIHLHOE
KOJIIIECTBO? 00BLEKTOB 3TOTO KJIacca. Bojee TOTo, MOMKHO B3ATh HMEIO-
muiics KJacc U Ha ero OCHOBE CO3/aTh HOBBIM KJIACC, B YEM-TO TTOXOXKUI
Ha CTapbIil U IIPOSABJIAIONINI €r0 CBOMCTBA, HO IIPU 9TOM BCE-TaKU OTJIU-
YAIONMIACH OT HEro, KakK IIPABUJIO, B CTOPOHY YCJIOXKHEHHs (XOTS U HE
BCeryia). DTa BO3MOXKHOCTH HA3BIBAETCS HACAEJ08AHUEM.

Henocrynrocts meraseit peasmsarun 00beKTa 3a IPEJEIaMA €0 O~
CaHMs TO3BOJISIET CHU3UTH OOIILYIO CJIOXKHOCTH IPOrPAMMBI IO ITPUHITU-
Iy «pazfessit u BaacTByil». B npuMenennn K nporpaMMUPOBAHUIO STOT
[IPUHIIATT HA3BIBAETCS UHKANCYASUUET U COCTOUT B pa3lesieHnn Beei
[IPOrpaMMBbl Ha MOACUCTEMbI, KAk 1asl U3 KOTOPBIX peajum3yercs 6ojiee-Me-
Hee HE3aBUCHUMO U MOXKET pa3padarThiBaThcsd 0e3 ydéTa jeraseil peaan3a-
A7 JPYTUX [MOJICACTEM; YINTHIBATH IIPUXOIUTCS JIUIIb TO, KAK [IOICUCTE-
MBI «BBITVISJISIT M3BHE», TO €CTh KaKue PYHKIINN U IIPOYNe BO3MOYKHOCTH
B HHUX IIPEJyCMOTPEHBI JJIs B3AUMOJIEHCTBUS C IPYTUMU IIOJCUCTEMAMHU.
Koneuno, nHKaCyJIsIus TPUCYTCTBYET HE TOJBKO B 00 bEKTHO-OPUEHTH-
DPOBAHHBIX SI3BIKAX, HO €CJIU B JPYTUX S3BIKAX OCHOBHON €IMHUIIECH WHKAII-
CyJssauu OOBIIHO sABJsgeTcs Modyav, To B OOIl MBI ucnosmb3yem mHKAI-
CYJISIIIMIO HA YDPOBHE OTHENbHbIX 00beKToB min (kak B Cu-+-+) Kiaccos,
9TO B PsiJIe CJIyYIaeB [TO3BOJISIET PE3KO CHU3UTD OOIIYIO CJI0KHOCTH MHOTUX
MOJyJIeHt.

YacTo ObIBaeT Tak, 9TO HECKOJIBKO PA3JIMYHBIX KJIACCOB CIIOCOOHBI 00-
pabaThIBATH HEKOTOPBIH OOIIMIL JJIst HUX BCeX HADOP coobiennii. B Takom
cJIydae TOBOPAT, YTO ITHU KJIACCHI TIOJIEPXKUBAIOT o0Imuit unmepgetic;
BO MHOTI'UX OObEKTHO-OPHEHTHPOBAHHBIX A3bIKAX IPOIPAMMUPOBAHNS UH-
Tepeiichl OMMCHIBAIOTCS B BUJIE KJIACCOB CIIEIUAJIBLHOTO BUJIA, ECTh TaKasl
BO3MOXKHOCTb U B Cu+-+.

C 00bEKTHO-OPUEHTUPOBAHHBIM IPOrPAMMUPOBaHUEM 4acTo (1 6e3-
OCHOBATEJILHO) CMEIIUBAIOT JIPYIYIO HAPaJUrMy IIPOrPAMMUDPOBAHUS —
abcmpaxmHsie munst 0aHHBLE . AGcmparmHvim HA3BIBAIOT TAKOM TUTT
JIAHHBIX, JIJIsi KOTOPOI'O HEM3BECTHA €r0 BHYTPEHHsIsI OPraHU3allus, a 13-
BECTeH JIUIb HEeKuil Habop 0A30BBIX OlepaIlyii; IMEHHO TaK MbI BOCIIPU-
HUMaeM, HarpuMmep, Tun FILE, BBOAUMBIH cTaHIapTHON bubanorekoit Cu

2CTporo roBopst, MHOTA MOYKHO BCTPETHTH KJIACC, OGEKT KOTOPOTO MOYKET CyIIe-
CTBOBaTb TOJIbKO B €IMHCTBEHHOM 3K3EMILISAPEe, U JarkKe TaKhe KJIacChl, JIjisl KOTOPBIX
BOOOIIE HEJb3 CO3JABATH OOBEKTHI, HO 9TO CKOPEe HCKJIIOUCHHE U3 IIPABUIIL.
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JI7IsT BLICOKOYPOBHEBOMH pabOTHI ¢ draitlaMu — MBI 3HAEM, ITO MOXKHO OTIH-
caTb nepeMennyio Tuna FILE* (1. e. ykazaresnb na FILE), uro ¢ Heit MoX-
HO paboTarhb, ncnonan3ys dyukiun fopen, fclose, fputc, fgetc u T.11.,
HO IIPU 9TOM HAC HE UHTEPecyeT, YT B JAeHCTBUTEILHOCTH IPEICTABIIAET
coboit Tunt FILE. Ecin mogymars, MOXKHO OOHAPYKHUTH, 9TO K aDCTPaKT-
HBIM OTHOCSITCsI BCTPOEHHBbIe THIBI s13bika Cu 1 06pabOTKU THces ¢
mnasaromeil Toukoit — float, double u long double, IOCKOJIBKY B fA3bI-
ke Cu HET HUKAKUX CPEJICTB, 3ABUCSIINX OT KOHKPETHOT'O IIPE/ICTABICHUS
«IUTABYYIUX» YHUCEN. B TO 2Ke BpeMs IeJIOUNCIeHHbIE TUIIBI OTHECTH K a0-
CTPAKTHBIM HE IOJIYYUTCs, BEIb /I HAX S3BIK IIPEIOCTABIISAET TOOUTO-
BBI€ OIIEPAIINN, TO ECTh BHYTPEHHEE YCTPOUCTBO IIEJIBIX YHCEJ Ha YPOBHE
sI3bIKA, 3a(PUKCUPOBAHO U JIOCTYIIHO.

[Tyranune mexpy OOIl u AT/, HecoMHEHHO, CIIOCOOCTBYET HAJIU-
qre B 00erx mapajurMax HEKUX TPeOOBaHUI «3aKPBITOCTH BHYTPEHHETO
YCTPOICTBaY, HO CXOACTBO Ha ITOM 3aKaHumBaercd. lIpm pabore ¢ ab-
CTPAKTHBIMH THUIIAMHU JAHHBIX HEe UJAET HUKAKOH pedn Hu 00 «oOMeHe
COOOIIEHUSIMU», HU O «BHYTPEHHEM COCTOSIHUU», HU TeM OoJiee O HacJe-
JIOBaHUU WJIU 3araJ09HOM <«IoJuMopdu3Mes. B GoJbIIMHCTBE CIydaen
npumenenne AT/ He TPUBOIUT K CEPHE3HBIM U3MEHEHUSAM B BOCIPUATHH
[IPOTPaMMBI U €€ BBINOJHEHUs, TOCIOICTBYIOMAs TapaUrMa OCTAETCI
TPAIUIINOHHON — UMIIEPATUBHOM, TOrIa KaK IpaBUiIbHbIN moaxon Kk OOTL
3aCTaBJIsIeT IIPOrPAMMHUCTA IIOJIHOCTHIO IOMEHSATH CTUJIb MBIIIJIEHUS.

KnioueBoe paznuume mexpy obbektamu B cmbicie OOl u abcTpakTHbIMU
AaHHBIMW MO>XHO MPOUNNKOCTPUPOBATL TEM (baKTOM, 4TO a6CTpaKTHbIe TNbl OaH-
HbIX MOXHO MPWUCBAMBaTL® M 3TO HUKAK HE MPOTWBOPEHNT M3GPaHHON MoZenw
MbILLUNEHNA, TOrga Kak B K4YNCTOM>» OOH NApncBaMBaHNE OKa3blBA€TCA 4YHEM-TO
yy>kepofHbiM. B camom pene, obbitHbix nepemenHbix «4uctoe OOl » He npeay-
CMaTpUBaET, TaM CyLLECTBYIOT TOJIbKO 0ObeKThI; NpucBansaHe (6e30THOCUTENBHO
KOHKPETHOro s3blka I'IpOrpaMMI/IpOBaHIAﬂ) €CTb HE& 4TO MHOE€ KaK YyKasaHue cae-
1aTb OAVNH 0bBEKT TakUM Xe, Kak HeKnn ,D.perVI, TO €CTb, NpucBONB O4NH obbekT
LPYroMy, Mbl ByaemM TOYHO 3HaTb, Y4TO Tenepb BHYTPEHHEE COCTOSIHME DTUX ABYX
obbekToB oauHakoso, Ho Beab OOl 3anpewaer Kakme-nmbo NpeanoNoXKeHUs o
BHYTPEHHEM COCTOSIHUN 0bBbeKTOB!

Ha,qo NPU3HAaTb, BMPOYEM, HTO Aa>Xe B TaKuX O6'beKTHO—OpI/IeHTI/IpOBaHHbIX
« [0 Mo3ra KocTeli» si3bikax, kak Smalltalk n Eiffel, npncsansanue Bcé xe npu-
CYTCTBYET.

B sa3pike Cu++ npesicrapiens cpeacrBa Kak st OOII, Tak u jjis
cosmanust AT/I, npuyém CJI0KHO CKa3aTh, KakKas W3 3TUX JBYX Iapa-
JIUTM TIOJIIEPXKAHA «JIyUIley. YCyryOJisieT 3aIyTaHHOe TOJIOXKEHUE eIlE U
Tor (baKT, 4TO Jyis 0OECIedeHUsT «3aKPhITOCTU» (Kak O0bEKTOB, TakK U
ATIT) Cu++ BBOAUT €AUHBI MHCTPYMEHT — TaK HA3BIBAEMYIO 3aULUMY,

313 sToro npasuita ToXe eCTh UCKoYenus. Hampumep, dbaitoBsie mepeMennbe
s3piKa Ilackasip He NPHUCBAaMBAIOTCH; BIPOYEM, OCTAETCS OTKPBITBIM BOIIPOC, MOXKHO
JIA CYUTATH Ty CyIIHOCTb abCTPAKTHBIM THIIOM JIaHHBIX.
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7 BIOOABOK HA IIPOUCXOJSIINEE HAKJIAIBIBACT 3aMETHBIN OTIEYATOK WC-
xogHast uMieparubaas cyiHocTb ducroro Cu. K romy xe OOII u ATJT
HE WCYEPIBIBAIOT HOBIIECTB, BBEIEHHBIX B CU-++ 1O CPABHEHUIO C YH-
creiv Cu; Tak, 06pabomka uckaoveruli BOOOIE HIKAKOTO OTHOIIEHUS K
OOII He umeer, 1 y MHOIHX ITPOTPAMMUCTOB 5TOT (DAKT BBI3BIBAECT HEJIO-
BEPUMBOE YIUBJIEHUE, TOCKOIbKY B CH+-+ HCK/IIOUEHNS TECHO CBA3AHBI C
obbekTamu u HacaemoBanueMm. Mexiay OOIIl u «Bcem ocTabHBIMY SI3BIK
Cu++ cam 1o cebe HMKAaKON Y4ETKON I'DAHUIBLI He IIPOBOANT. Berpeda-
IOTCsI IPOIPAMMIUCTHI, BOOOIIEe He ymeromue ucroab3oBars OOII, Ho mpu
9TOM yBepeHHbIe, 9YTO TO, 4T0 oHu jeyaor — 310 OOII u ecrb.

Mpr miocTapaeMcsi CBOEBPEMEHHO HATIOMUHATH IUTATEIIO0 O TOM, UTO
B JIefICTBUTEILHOCTU aOCTPAKTHBbIE THUIBI JaHHBIX — 310 emé He OOIL.
Cpasy e OroBOpHMMCs, UTO abCTPAKTHBIE THIBI JAHHBIX CaMH TO cebe
JIOCTATOYHO IOJIE3HBI, U 9Ta MOJb3a HE CTAHET MEHBIE OT TOrO, YTO UX
MyTAIOT ¢ OOBEKTAME; HO YMEHUE MBICJUTh B TEPMUHAX OOBEKTOB U CO-
o01eHnil, TO eCTh UMEHHO TO, YTO COCTABJSIET CYTh OO0bEKTHO-OPUEHTH-
POBaHHOI'O MIPOrPAMMUPOBaHMUsI, TOXKE OUYEHb BaXKHO, B OCOOEHHOCTHU MPH
co3aHuu GOJIBIIMX U CJIOYKHBIX MPOrpaMMHBIX cucrteM. [Tostomy Gyrer
YMECTHO TIOCOBETOBATH IUTATENIO PErYISPHO BCIIOMUHATH PO OOBEKTHI
U COODINEHUSs, MMOKA MBINLIEHHEe B 9TUX TEePMHUHAX HE CTaHeT JiJisi Hero
MIPUBBIYHBIM JIEJIOM.

1.2. Or Cu k Cu-+-+

Azpik Cu++ 6bur mpemioken buéprom CrpaycTpymnom B Hadase
BOCBMM/JIECSITBIX T'OJIOB IIPOIIEJIIIIEro CTOJIeTUsI B KA4eCTBe OTBeTa Ha Ha-
3PEBIIYI0 MOTPEOHOCTH B MHIYCTPUAJIHLHOM OOBEKTHO-OPUEHTUPOBAHHOM
sa3pike. Cu++ mpezacrasiser coboii pacimupenue sizbika Cu; mobaBiieH-
HbIE B I3bIK MHCTPYMEHTBI O0ECIIeYUBAIOT MOJJIEPKKY KaK JJisi O0bHEKT-
HO-OPUEHTUPOBAHHOTO IPOTPAMMUPOBAHUS, TAK U JJIsI [EJIOT0 PSAJIA JIpY-
MUX HapajurM — abCTPAKTHBIX THUIIOB JAHHBIX, ODODIIEHHOIO IIPOrpaM-
MUPOBaHUs, 0OPAOOTKYU MCKJIIOUATETHHBIX CATYAIIUNA U T. I,

IIporpammel, manucanuabie Ha ducToM Cu, B OOJIBIMTUHCTBE CJIy9YaeB
Oy/IyT KOPPEKTHBI ¢ TOYKH 3peHus s3bika Cu+-+ — HO He Beerma. Tax,
B Cu+-+ IpPUCYTCTBYET MEJIbIii PsiJl KIIOYEBBIX CJIOB, KOTOPBIX He OBbLIO B
Cu. ITosromy, HapuMep, IPOrPpaMMy, COAEPKAIILYI0 TAKOE OIMCAHUE:

int try;

tpaucaaTop Cu++ couTér omubOYIHON, Beb CJIOBO tIy — KJIIOYEBOE B
Cu+-+. Kpome Toro, B si3p1ike Cu-+- HET OT/IEJIHOTO IPOCTPAHCTBA NMEH
JUUIsl TerOB CTPYKTYP; OIIMCaHUE

struct mystruct {
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int a, b;

};

B nporpamme Ha Cu+-+ sBJISE€TCS ONNCAHUEM IIOJHOIEHHOTO Muna
mystruct, Torma kak na Cu Takoe yKe OIUCAHNEe O3HATAIO OB JIUIIDH BBe-
JeHne meea cmpyxmypo.. Hade roBopst, B Cu-++ MBI MOXKEM OIIHCATH
epeMeHHY0 THIla mystruct:

mystruct si;
a B uncroM Cu HaM IPUXO/IMIIOCH UCIOJIB30BATH YTO-TO BPOJIE
struct mystruct si;

(Bupouem, Cu++ noiimér u takoe). C Ipyroii CrOpoHBI, YacTO BCTpEYa-
Iolpecs B crapbix nporpammax Ha Cu onucanus BHIA

typedef struct mystruct {
int a, b;
} mystruct;

B nporpamme Ha Cr++ BBI30BYT OMMOKY U3-38 BO3HUKAIIETO KOHMJINK-
Ta uMEH; B #3bike C1 TaKOro KOH(MINKTA He BO3HUKAJIO, T. K. TETH CTPYK-
TYp U UMEHA TUIIOB OTHOCHUJINCH K PA3JIMIHBIM [IPOCTPAHCTBAM HMEH.

B psize curyaruit kommuisitop Cu-++ Beiér cebst cTpozke, 9eM KOMITH-
asrop uucroro Cu, BeliaBasi, HAIPUMED, OMUOKyY Tam, rjae B Cu BO3HUK-
JIO OBI KaK MAKCUMYM IIpeylpexkaenue. K TakuM cuTyarusiM OTHOCSITCS,
BO-TIEPBBIX, BBI30BBI HEOObsiBIeHHBIX (byHKImit: B Cu 9Ta cuTyarus cIu-
TaeTCA <«HEXOPOITell, HO MOIMYCTUMON», TAK UTO, €CJU 3a0BITh HOIKJIIIO-
9UTHh KaKOH-HUOYIb 3aroJIOBOUHDIN (haiiyl, MporpaMMa MOXKeT OJIaromo-
JIyIHO OTTPAHCIUPOBATHCS, XOTS U ¢ peaynpexaeansmu. B Cu+-+ stor
HOMED He IIPOXOUT: ecjiu (DYHKIMS He OlMCaHa, €€ BBI30B pacCMaTpUBa-
ercs Kak omnmbka. Bo-BTopbIx, ommbKoil OyIeT HesiBHOE Tpeobpa3oBaHue
aJIPECHBIX BBIPAXKEHUIl HECOBMECTUMBIX THIIOB: HAIPUMED, IIPUCBanBa-
HMe BBIpasKeHUs TUIA int* mepemMentoit Tuma double* BBI3OBET OITUOKY
B Cu++, Torga kak B gyuctoM CH BBIABAJIOCH TOJBKO MIPEIYIIPEK ICHUE.
Omubkoit 8 Cu++ Oyzer u HesiBHOE IIPeobpa30BaHNe BbIPAYKEHUSI TUIIA
void* B BbIpaKeHUe JIPYyIroro ajpecHOro THUIIA, B TO BPeMsl KaK KOMITUJIsI-
top unctoro Cu He BBIIAET B TAKOU CUTYAIlUU JayKe MPEyITPEeXK ICHUS.

B uucrom Cu misi 0603HAUEHNS «HYJIEBOTO yKA3aTEJsA», T.€. CIEIH-
AJIBHOTO a/IPECHOTO 3HAYEHUs, 3aBEIOMO HE COOTBETCTBYIOIIEr0 HUKAKO-
My aJIpecy B OLIEPATHBHOI ITaMsITh, UcoJib3yercs Makpoc NULL. B Cu++
Ha ypOBHe cHerudUKaInii 3aKPeIIeHO, ITO eJIOYNC/TIeHHAsT KOHCTAHTa,
«0» MCHOIB3YETCs KaK /s OOO3HAUEHUs IEJIOr0 UHCJa <«HOJb», TaK U
JJIS «HYJIEBOTO yKa3aTeJs», TPUIEM BHE BCIKOI 3aBUCHUMOCTUA OT TOTO,
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KaKOBO Ha JIAHHOM apXUTEKTypPe COOTBETCTBYIOIIEE «aPUMDMETUTECKOE
znadenue ajpeca. Koneuno, makpoc NULL HMCIOJIB30BATh HUKTO HE 3a-
uperaer (xoTst Obl U3 coobpaxkenuii copmecrumoctu ¢ Cu); npaBuibHee
OyIeT CKa3aTb, 9TO WCIOJIb30BATDH €r0 HE NPUHAMO.

B cpaBuennu ¢ anctoiM Cu 1361k Cu++ nMeeT psiji JIOMOJTHATETbHBIX
BO3MOKHOCTEl, KOTOpPble MOYKHO 3aMETUTBb €I€ O BBEJIEHHUS CPEJICTB,
nmerorux orHornenne K OOIl mwyim AT/I. OrMernM HEKOTOPBIE U3 HUX.

st mormdeckux 3uadennit B Cu-+-+ BBeIEH crenuaabHBIA U bool,
cocrosmumit 3 AByx 3Hadenwit: false u true. Komeuno, mesnbie umcita
[IO-TIPEKHEMY MOYKHO HUCIIOJIB30BATh B POJIH JIOTHYECKUX 3HAYECHUIT; bostee
TOr'0, IIEJIOMY MOXKHO IIDUCBOUTH 3HayeHue Tuiia bool, npu sroM false
npespaTuTcd B 0, a true — B 1.

CumMBoJIbHBIE TUTEpasbl Bpoae a’ uan °7° B Cu++ cYnTaroTcs KOH-
crarTaMu THna char, Torma Kak B unctoM Cu OHU CYNTANCH KOHCTAH-
TaM#1 THIla int.

Onucanve (riepeMeHHbIX 1 TUIOB) cTajsio B Cu-+-+ onepamopom, 14ro
II03BOJISIET BCTABJIATH €T0 B TPOU3BOJILHOE MECTO ITPOT'PAMMBI, & HE TOJIb-
KO B HA4aJI0 0JIOKa; HAIIOMHUM, 9TO B uyncToM Cu Hejib3sl OIUCATh Iepe-
MEHHYIO IIOCJIE TOTO, KaK B OJIOKE BCTPETUJICH XOTs ObI OJINH OIEepaTop.
Bosee Toro, B Cu++ mepemMeHHyI0O MOXKHO ONHCATH 6 3G20408KE UUKAG
for, IpUMEepHO TaK:

for (int i = 0; i < 10; ++i)

Hapsiy ¢ npuBbIaHBIME «OJIOYHBIMIY KOMMEHTAPUSIMUA, KOTOPBIE 32~
KJIIOYAIOTCS B 3HAKU «/*» U «*/» B Cu+-+ BBEIEHBI CMPOUHbBIE KOM-
MeHMapul, 0003HATAEMbBIE 3HAKOM </ /»; KOMIUJISITOD TPOUTHOPUPYET
BEChb TEKCT, HAIMCAHHBINA II0CJIE TAKOTO 3HAKA, BILUIOTH J0 OJIMZKANIIEro
CHMBOJIa II€PEBO/IA CTPOKK. ECTh M Jipyrue OTnu4usi, O KOTOPBIX BBI IIO-
CTEIIEHHO y3HaeTe.

2. Metoabl, 0OObEKTHI 1 3aMIUTA

B s70i1 rjiaBe MBI [OIBITAEMCS [TOKA3aTh YUTATENIO IIYTh ITOCTEIIEH-
HOT'O IIE€PEXO0JIa OT TPAIUIMOHHOIO MMIIEPATUBHOIO CTHUJISI MBIIIJIEHUS K
MBIILJIEHAIO B TEPMUHAX OOBEKTOB U METOMOB. JIjIs 9TOr0 MbI, OTTAJKHA-
BasiChb OT YK€ M3BECTHBIX YUTATEIIO cpecTB umcroro Cu, mar 3a Ia-
roM OyaeM m00aBIATH MOHATHS U U300pa3uTeTbHbIE CPEICTBA, TPUIIE -
e u3 00J1acTh 00 bEKTHO-OPUEHTHPOBAHHOIO IIPOTPAMMIPOBAHUST, IIOKA
He IPUJEM K MTOJIHOIIEHHOMY K.AQCCY, UMEIOIEMy KOHCMPYyKmop, de-
CcCMPYKmMop u memodut.



