[ lporpammumnpoBaHue



3a4yeM nsyvatb
nporpamMmmMmmupoBaHume?

* Bo-nepBbIX, 3TO UHTEPECHO.

« Bo-BTOpbIX, NpOrpaMmMmMpoBaHne 300poBO
obrer4yaet Xu3Hb BO MHOMMX Npodeccusix.
« B-TpeTbunx, MOXXHO XOpOLLO 3apabaTbiBaTb

N 3aHMMaTbCA B TENNLIX YIOTHbIX odoncax
COBPEMEHHbLIMUN TEXHOMOMMSMMW.



A3bIK NporpaMmMmpoBaHnS

* B Hallem Kypce Mbl byaem nsydartb A3bIK
nporpamMmmMmnpoBaHua C++, TaK Kak Ha
cerogHsLLHUN MOMEHT C++ OUH N3 CaMbIX
MOLLIHBIX, ObICTPO Pa3BMBAIOLLIUXCA U
BOCTpeboBaHHbIX A3bIKOB B I T-oTpacnw.
Ha HeM nuwyTCcAa camMble pasfnnyHble
NPUNOXEHUS: OT HEOONBbLUMX AECKTOMHbIX
nporpamMm Ao KpynHbIX BEO-NopTanos n
BeD-cepBMCOB, 0OCYXMBaAOLLMNX
eXXeJHEBHO MUITNOHbI NMOS1b30BaTENEWN.



CTpyKTYypa AUCUUNNNHbI

* 2 CEMECTpP. DK3aMeH
* 3 cemecTp. dnd.3a4er
* 4 ceMEeCTp. OK3aMeH



OCHOBHblIe NOHATUA

ANropuTm — 3TO NOC/NeA0BaTE/IbHOCTb AEUCTBUMN ANA
NOCTUMKEHUA NOCTaBNeHHON Lenu

A3bIK NpOrpaMmmMmmMpoBaHUA — HEKUMN A3bIK, KOTOPbIN
NOHMMAET KOMMbIOTEP

Mporpamma — 370 aAropuTM, 3anNUCaHHbIN Ha
HEKOTOPOM Ai3blKe NPOorpaMmmMupoBaHUSA



JTanbl peweHna 3agay

1. lMocTtaHoBKa 3a4a4m —onucaHue abcTpakTHON 3a4a4u

2. ®dopmanusauma — nepesos Ha maTemaTUYECKUN A3bIK

3. ANropMTmMmm3aumAa — COCTaBNEHME aNrOPUTMA, KOTOPbIM peLlaeT 3aaady

4. MNporpammupoBaHue — peanmsauma anropuTma Ha A3blke NPorpammmnpoBaHms

5. TecTupoBaHue — TeCTUPOBaHME NPOrpPammbl



[lToCTaHOBKa 33434
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Cpena pa3paboTku

Visual
Studio

ccbinke https://www.visualstudio.com/ru/thank-you-downloading-visual-st

udio/?sku=Community&rel=15 N ckaymBaHMe Ha4YHETCHA aBTOMaTUYECKM.
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C++

* [1ponsowen n3 C (npoueaypHbIn A3bIK)

* OObEKTHO-OPUEHTUPOBAHHBLIN A3bIK
nporpamMmMmnpoBaHuS

* C++ SABMAETCH 0YEeHb MOLLHBIM A3bIKOM
nporpaMmMmpoBaHunsi, HO BMECTE C TEM Ha
ero N3y4YyeHne Hy>KHO NoTpaTUTb AOBOSIbHO
MHOIO BPEMEHMW.



cToKK a3blka C++: HEMHOIO
NCTOPUN

* Pa3BunTne KOMMbOTEPHbLIX TEXHOMOMMN B TEYEHNE
nocriegHnxX HECKONbKUX OECATKOB JIET MPOUCXOOAUSO
yANBUTENBHO DbICTPLIMN TEMMNAMMN.

« B 70x rogax npoLUnoro CToneTusi Takme si3blku
nporpammmupoBanus, kak C 1 Pascal, cnocobcTBoBanmu
3apOXKAEHUIO 3pbl CTPYKTYPHOIO NPOrpamMmMmnpoBaHust.

CTPYKTYPHOE NporpamMmmpoBaHne — Cerarr >

b
METOO0ors g T
pa3paboTKu NporpamMmHOro |. \
obecnevyeHusi, B OCHOBE KOTOPOW NEXNUT \

\
Ha Her |

npeacraBneHne nporpamMmmel B BUae
nepapxmyeckomn CTPYKTypbl 6roKoB. R MJL—;—U
BasoBble ynpaBnsowme CTPYKTYpb!: i S

nocrnenoBaTefibHOCTb, BETBNEHME, LK. @)




A3blk nporpammupoBaHus C

* B Hayane cemmnaecaTbIX rogos MPOLLUNOoro
ctonetna leHHuc Putumn, cotpygHuk
KomnaHuun Bell Laboratories, ydacTBoBan B
NpoeKkTe no pa3paboTke ornepaunoHHOU
cuCTeMbl Unix.

* Pntum Heobxoamm Obin A3bIK, KOTOPbIN
coyeTar obl B cebe adhdPeKTUBHOCTb A3blKa
HMU3KOro YPOBHS M BO3MOXHOCTb A4OCTYna K
annapaTtHbIM cpeacTBaM C YHUBEPCAIbHOCTbIO
N NEPEHOCUMOCTbLIO S13blKa BbICOKOIO YPOBHS.

 [loaTOoMy OH co3gan a3blk C.



dunocodua nporpaMmmmpoBaHnA Ha
a3blke C

* B obuem crniydyae KOMMNbIOTEPHbIE A3bIKU UMELIOT OESI0 C
OBYMSA KOHLEeNUUAMU — OaHHblE N anropuTtMbl. [JaHHbIe
— 9TO MHpOpMaLMS, KOTOPYHO UCMONMb3YET U
obpabarbiBaeT nporpamma. AriroputMmbl — 3TO METObI,
ncnosnb3yemMble nporpamMmmMon.

[aHHbIE: ANropnTmbl:
NoncTtakaHa macna B3bente macno

1 cTakaH caxapa [obGaBbTe caxap
2 anua Pa3bente anua
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dunocodua nporpaMmmmpoBaHnA Ha
a3blke C

« CnareTtn-Kop (spaghetti code) — nmnoxo
CNpoeKTnpoBaHHag, criabo CTpYKTypupoBaHHas,
3anytaHHaqa u TpyaHaa angd
NOHUMaHNA NporpamMmma, cogepxatlas MHOro
orneparopoB goto (0COBEHHO NEPEXOI0B
Hasag), UCKMYEeHUN U gPYyrmx KOHCTPYKUUN,
yXyaLlarLwmnx CTPYKTYPUPOBAHHOCTD.

« CnaretTu-Kog Ha3BaH Tak MOTOMY, YTO X0
BbIMNOSTHEHUS
MUWCKY crareTT®
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[Tepexon K C++: 0O bEKTHO-OPUEHTUPOBAHHOE
nporpammupoBaHue (OOIT)

Knacc PykoBogutensb O6BbekKT

KOMMNaHuun BaHOB

damunud Buue-npe3anageHT komnaHum
[10/mKHOCTb S 900 000

[ogoBon ooxon, YMeeT BocCcTaHaBnmBaTb
Heobbl4HbIE CNOCODHOCTYU CUCTEMHbIN peecTp Windows)

Mpouecc nepexoaa ¢ HUKHENO YPOBHS OpraHu3aLmm, Hanpumep,
C KInaccoB, [10 BEPXHEro YPOBHSA — MPOEKTUPOBaHMS NporpaMmsl,
Ha3blBaeTCA 80CX00SWUM rPO2PaMMUPO8aHUEM.
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[IpouncxoxageHune a3bika
nporpaMmmMmmnpoBaHna C++

« Kak un C, a3bik C++ Obif1 co30aH B
Ha4Yyane BOCbMMOECATbLIX rogoB
npoLwunoro crtonetTusa B Bell Laboratories,
roe paboran bbapHe Ctpayctpyn
(Bjarne Stroustrup).

* «C++ ObINn co3gaH rnaBHbIM 0bpasom
NOTOMY, YTO MOMU APY3bs, Aa U S cam, He
MMESTN HUKAaKOro XXenaHus nucaTtb
nporpamMmbl Ha accembrepe, C unm
KakOM-HNOyOb A3blKe
nporpamMmMmMpoBaHns BbICOKOTO YPOBHS],
CyLLleCTBOBaBLUEM B TO BpeMsl. 3agaya
3akrnoyanacb B TOM, YTOObI caenatb
npouecc HanncaHns XopoLUnx
nporpamMm npocTbiM K bonee
NPUATHLIM ON19 KaXXAoro
nporpammucTa» - Ctpaycrtpyn.

e http://www.stroustrup.com/
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[lepeHoCUMOCTb

* Ecnu nporpamMmmy MOXHO
nepekoMnunmpoBaTb, HNYEro B HEN HE MEHSA4,
n 6e3 NnomMmex 3anycTuTb, TO Takad NnporpaMmma
Ha3bIBaETCA rnepeHocuUMoul.

* KpoccnnatdpopMeHHOCTb —
CNOCOBHOCTb NPOrpaMmMHOro
obecne4vyeHunst pabortaTtb boriee 4em Ha
ogHoW annapaTHOU nnaTtgopme un
(nnn) onepaumoHHON CUCTEME.

« C++ aBnsgetcsa KpoccnnatopmMeHHbiMm AlT.



XapaKTepucTukmy asbika C++

XapakTtepuctukm C++:

CNOXHbIN,
MYJIbTUNAPAAUTMaIbHbIN,
3D EKTUBHbIN,
HU3KOYPOBHEBbLIN,
KOMMUANPYEMbBIN,

CTaTUHECKN TUNMN3N pOBaHHbIVI A
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Bankun o CNOXXHOCTU C++

« EcTb nHTEepecHasa dppasa buepHa CTpaycTpyna o s3blikax C u
C++:

C makes it easy to shoot yourself in the foot. C++ makes it harder,
but when you do, it blows away your whole leg.

(B s13bike C neako npocmpenume cebe Hoay. B C++ amo
CJIOXKHee, HO eCJiUu 8bl coernaeme 3Mmao, mo omcmpersriume 8Cro
Hoay UesluKkom.)

Takmum obpasom, HECMOTPS Ha CIIOXHOCTb C++, BbICTPENUTL
cebe B Hory B C ropasfo npotLue, Bpo4yem, nocreacTemg
“yaadHoro” camoctpena B C++ MOryT ObITb 4ENCTBUTENBHO
nevyanbHbIMW. TakoBa LeHa MOLLHOCTU S3blka —
nporpaMmmMuCT nosyvyaeT 0onbLle BO3MOXXHOCTEN, HO BMECTE C
TEM 1 OTBETCTBEHHOCTb CTAHOBUTCA BONbLLE.



Cno»HOCTb

Onucanue ctangapTa 3aHumaet bonee 1300 cTpaHuu TekcTa.

HeT HuMkakoil BO3MOXXHOCTU paccka3aTb BeCb C++ B pamkax
O[lHOrO, NYCTb Aa)ke Oo4eHb DOJbLIOro Kypca.

B C++ nporpaMMuncTy no3BOJIEHO O4YEHb MHOIFOE, 1 3TO BEYET

3a coboii boNbLIYO OTBETCTBEHHOCTD.

Ha nneyn nporpammuncra noXxuTcst MHOro AOMNOJHUTENbHO
paboThi:

® MpoBEPKa KOPPEKTHOCTU AAHHBIX,
e ynpaB/EHNE NAMSATHIO,
e 00paboTKa HU3KOYPOBHEBbLIX OLLNDOK.
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MynbTunapagnrmMmanbHbiii

Ha C++ MOXHO nucaTb NporpaMMbl B paMKaX HECKONbKUX
napagurMm nporpamMMmnpOBaHUS:

e npoueaypHoe nporpaMmmMmumpoBaHme
- (kog “B cTune C"),

®* 00BLEKTHO-OpUEHTUPOBaAHHOE NpPorpaMmmMupoBaHue

e 0000WIEHHOE NpOorpaMmMupoBaHue
(wabnoHbl pyHKLMIA 1 Knaccos),

e (pyHKUMOHANbLHOE NPOrpamMMupoBaHue
(chbyHKTOPBI, BE3bIMSIHHBIE (DYHKLMUM, 3aMblKaHUS ),

e reHepaTMBHOE NporpaMmmmnpoBaHue
(MeTanporpammMmupoBaHue Ha wabnoHax).

— (knaccel, HacnegoBaHue, BUPTYasbHble DYHKUMH, . . . ).
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D PDEKTUBHbIN

OpHa 13 dyHaameHTanbHbIX naein s3bikos C u C++ — oTcyTcTBMe
HesIBHbIX HAaKAa4HbIX PpacxogoB, KOTOpPble MPUCYTCTBYIOT B APYrux
bonee BbICOKOYPOBHEBLIX si3blKax MPOrpaMMUpPOBaHUS.

e [lporpammucT cam BbIOUpaeT ypoBeHb abcTpakuum, Ha
KOTOPOM MUCaTb KaXXKAyK OTAENIbHYIO YacTb NPOrpamMmbl.

e MOXHO peann3oBbIBaTb KPUTUYECKNE MO NPON3BOANTENBHOCTY
y4aCTKMN NPOrpamMMbl MakCUMasibHO 3(PdEKTUBHO.

® DDPEKTUBHOCTL AenaeT C++ OCHOBHbLIM Si3bIKOM A5
pa3paboTKM NPUIOKEHWN C KOMMBLIOTEPHOW rpadukoin (K

npyuMepy, nUrpbl).
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Hn3koypoBHEBbI i

7A3bik C++, Kak 1 C, No3BONSAET paboTaTb HaNpPsIMyKO C pecypcamu
KOMMbIOTEPA.

e [lo3BoNsieT NUCaTb HU3KOYPOBHEBBIE CUCTEMHbBIE MPUIOXKEHUS
(Hanpumep, apaiiBepbl ONEPALNOHHONR CUCTEMBI).
e HeakkypaTHoe obpalleHune ¢ CUCTEMHBIMU PECYPCaMU MOXKET
NPUBECTN K NaZEHUIO NPOrpaMMbi.
B C++ oTcyTcTBYeT aBTOMaTUYECKOE YNpaBieHNe NamsaThbIO.

e [lo3BonsieT NporpaMMUCTy NOJIYYUTb MOJHbIA KOHTPOJb Haj
NpPOrpaMmonn.

e HeobxoaumocTb 3aboTuThcsi 06 0CBODOXKAEHMN NaMATHN.
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Komnunnpyembiii

C++ apnsieTcs KOMMUANPyEMbIM A3bIKOM NMPOrpaMMnNpoOBaHUA.

[nsa Toro, 4Tobbl 3anycTnTh Nporpammy Ha C++, eé HY>)KHO CHa4vana
CKOMMUINPOBATb.

KomMmnunsiuma — npeobpasoBaHne TekCcTa NpPorpamMMbl Ha A3bIKE
NPOrpaMMMUpPOBaHNS B MALLUNHHbLIA KOA,.

e HeT HaknagHbIX pacxogoB NMpU UCMNOJIHEHUM MPOrPaMMbl.

e [lpn kKOoMNUAALNN MOXKHO OTNOBUTH HEKOTOPbLIE OLLNOKMN.

e TpebyeTcs KOMNUANPOBATbL ANS KaXKAOW NaaTopMbl
OTAENbHO.

C++ -> .exe
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CraTuyeckas Tunu3auns

C++ aBnsieTcs CTaTUYeckun TUNMN3NPOBAHHBIM A3bIKOM.

1. Kaxpgas cywHocTb B nporpamme (nepemMeHHasi, (pyHKLUs u
np.) NMeeT CBOW TuM,

2. N 3TOT TUN ONpPefensieTcst Ha MOMEHT KOMMUASILUN.

DTO HY>XXHO AN TOro, Y4TobbI

1. BbIMMCAUTL pa3Mep NaMsiTU, KOTOPbIA DyaeT 3aHMMaTh
Ka)KJas NepeMeHHasi B NporpamMmme,

2. onpefennTb, Kakas yHKUMS DyaeT BbI3bIBAaTLCA B KaXKAOM
KOHKPETHOM MECTE.

Bcé aTo onpegensieTca Ha MOMEHT KOMMUASLUN 1 3aLLUNBAETCA B
CKOMMUIMPOBAHHYIO MPOrpammy.

B MalwmHHOM Kofile HUKaKMX TUMOB yXKe HET — TaM uaeT paborta ¢
nocnefoBaTesIbHOCTSAMN DaniT.
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BbibepuTe Bce BEPHbIE
YTBEPXOEHUSA U3 CNUCKA

C++ He nogaepXxnBaeT O0bEKTHO-
OPUEHTUPOBAHHOE NPOrpamMMmMpoBaHue.

C++ NoaaepX1UBaeT npoLeanypHoe
nporpamMmmMmnpoBaHue.

C++ KOMMUIMPYEMBIN A3bIK MPOrpaMMmnpoBaHmS.

C++ UHTEPNPETUPYEMbBIN A3bIK
nporpaMmmMnpoBaHUS.

C++ S3bIK CO CTaTU4YECKOU TUNmn3auunen.

C++ OpUEHTMPOBAH Ha 6e30MacHOCTb PaboThl C
NaMATblo.



C++ He noAAepXXMBaeT 06beKTHO-OPUEHTUPOBAHHOE NPOrPaMMUPOBaHKE.

v/ C++ nogaepxusaeT npoueaypHoe nporpaMMupoBaHue.
v C++ KOMMUAUPYEMbI A3bIK NPOrpaMMUpOBaHUS.

C++ UHTEpNpeTUpyeMbIi A3blK NPOrpaMMUpPOBaHUS.
v' C++ 93blK CO CTaTU4YeCKOMN TUNU3aLuen.

C++ OpUEHTUPOBaH Ha 6€30NacHOCTb paboTbl C NAaMATbIO.
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Y1o Takoe kKomnunauus?

NpoekTupoeaHue

>

ApxuTekTypa
NPUNOKEHNSA

MNMporpammupoeaxne

Komnunsauus

>

Kog Ha C++

MawunHHbIA KOA

Ncnonnenne
>

/A = W
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Y1o Takoe komnunauma?

NMpoexkTuposaHue

>

ApxuTtekTypa
NPUIOXKEHNSA

Mporpammupoeaxune

Komnunauus

>

Kog Ha Java

BanT kog

WNcnonuenne

JVM

Tpancnayus komaupg

il

5
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Y10 Takoe nHTepnpetauus’

PHP,
MpoekTnpoeanne Afsiraiceyra Mporpammupoeanne
> » | Kog Ha Perl Python,
NPUACKEHUSI
Ruby

NuTepnperayns

Tpancnayusa KomaHg
<€ >
)/ a— )

=

NuTepnperaTop

(oQAHOBPEMEHHO 1 KOMMUNATOP U

BUpTYyanbHasa mallnHa)
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[1ntochbl n MWHYCbl KOMNMUJINPyeEMOCTIU B MaLLUVHHbIV KO/

[Mntochl

® 5p(PeKTUBHOCTL: MPOrpamMma KOMMUINPYETCS 1
ONTUMU3NPYETCSA AN KOHKPETHOrO MpoLEeccopa,

® HeT HeobXOAMMOCTU YCTaHABAMBATbL CTOPOHHMNE MPUSIOXKEHNS
(Takue Kak MHTEpNpPeTaTOp WAN BUPTYasibHash MallunHa ).

MuHycbl

® HYXXHO KOMMUanMpoBaTb ANA Ka)K,D,OVI nnachoprl,

® CJIOKHOCTb BHECEHNA U3MEHEHUA B NMPOrpaMmy — HY>XHO
nepekoMnmManpoBaTb 3aHOBO.

Ba>kHo: komnunaunsi — npeobpasoBaHne o4HOCTOPOHHEE, HESb3S
BOCCTAHOBUTb UCXOAHbLIA KOA,.
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Pa3buenne nporpaMmmbl Ha daiinbl

3ayem pas3busatb nporpammy Ha haiinbi?
e C Hebonbwumn caitnamn ygobree paboraTs.
e PasbueHune Ha chaiinbl CTPYKTYpUpYyeT Koa.

e [lo3BONsiET HECKONILKUM NporpaMmMuncTamM paspabartbiBaThb
NPUNOXKEeHNe OAHOBPEMEHHO.

e YcKopeHue NOBTOPHON KOMMUAALUN Mpu HEDOAbLLNX
N3MEHEHUsSIX B OTAENIbHbIX YAaCTAX NPOrpaMmMbl.

@aiinbl ¢ koAoM Ha C++ BbIBaOT ABYX TUMOB:
1. cpaiinbl ¢ ncxoaHbiM kogom (paclumperue .cpp, udorga .C),

2. 3aronoBoyHble haiinbl (pacwmperune .hpp unm .h).
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3aronoBoYHble haiinsbi

e Daiin foo.cpp:

// onpenmenernue (definition) ¢yErmum foo
void foo ()
{
bar () ;
}

e Daiin bar.cpp:

// ounpenmenenue (definition) ¢yHRmMm bar
void bar() { }

Komnunsyums 3tux ¢aiinos BbIAACT OWMNOKY.
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3arosioBoYHble haiinbl

e ®aiin foo.cpp:

// obbaBnenme (declaration) ¢yHRmum bar
void bar():

// onpepenenue (definition) ¢ymrmum foo

void foo ()
{

bar () ;
}

e ®aiin bar.cpp:

// onpenmenernuwe (definition) ¢yHKRIUM bar
void bar() { }
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3arosioBoYHble haiinbl

[peanonoXum, 4To Mbl U3MEHUNN (PYHKLMIO bar.
e Daiin foo.cpp:

void bar():

void foo ()

{
bar () ;

}

e Daiin bar.cpp:

int bar€) { retura 1: }

[1aHHbIN KOA HEKOPPEKTEH — ODbSABNEHWE OTINYAETCS OT
onpepenenus. (HeonpepenénHoe nosegeHue.)
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3aronoBoYHble daiins

[obaeum 3aronoBoYHbIli daiin bar . hpp.

e Daiin foo.cpp:

#include "bar.hpp" [onycTtum, 4To PyHKUNSA
bar() ncnonb3yeTcs He B
void foo () OoOHOM hanne, a B
{ Heckonbkux. Toraa
bar () ; NPUAETCA UCNPaBnAThb
} 00bsABNEHME BO BCEX
goamnax.

e Daiin bar. cpp:

int bar() { retura 1; %}

e Daiin bar.hpp:

it bar():

3arofioBoYHbIN hann. Ero nogkniovyaem ¢ nomMoLlbto include
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[1BoiiHOE BKAtOYEHME

MoXeT cnyunTbCcst ABOMHOE BKKOYEHME 3arofloBOYHOro dhaiina.

e Daiin foo.cpp:

#include
#include

{

;

"foo.hpp"
"bar . hpp"

void foo ()

bar ();

e Daiin foo.hpp:

#include

"bar .hpp"

void foo():
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CTpaXku BKAHOYEHUS

ITO MOXHO UCNPaBUTL ABYMsi cnocobamu:

» (Hanbonee nepeHocnmo) Paiin bar . hpp:

#ifndef BAR_HPP
#define BAR_HPP

int Bar():
#endif

e (Hanbonee npocto) Paiin bar.hpp:

#pragma once

int bar ():

Pestome: .cpp — ans onpegenexnii, .hpp — gnsa obbsisneHuii.
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CTpyKTypa Koga Ha C++

O6bsBneHue (declaration) — BBOOUT UMS, BO3MOXHO, HE onpeaenss aetanen.
Hanpumep, Huxe nepedyncneHbl 00bABNEHUS:

int a;, — 00bsABNEHNE NEPEMEHHON TUNA int,
void foo(); — 0ObsABNeHne byHKLMM C MMeHeM foo,
void bar() { foo(); } — obbsaABNEHNE QYHKUNN C UMEHEM bar.

OnpepeneHune (definition) — 3170 06bABNEHME, AONONTHUTENBHO oNpeaensoLee
agetanun, Heobxoanmble KOMNUNATOPY. 3 nepeuncrieHHbIX Bbllle 0ObABIEHUN,
onpeneneHnamm ABnarTCA TONbKO ABa:

int a;, — 00bsABNEHNE NepeMeHHOoN Tuna int,

void bar() { foo(); } — obbaBnNeHne PyHKLMN BMECTE C TENOM SABNAETCA onpeaeneHnemM.

[ns onpegeneHnsa nepeMeHHO AOCTaTOMHO yKa3aTb e€e TuM, a Ans onpeaeneHns
dYHKUNIN, KPOME MMEHN, TUMOB NapamMeTPOB 1 BO3BPaLLAEMOro 3Ha4YEHNS, HY>XHO
ykasaTb eLle Teno dyHkumn. lNpolue roBops, onpeaeneHne CoaAepXnT BCHO
NHOPMaLNIO, HEOBXOOMMYIO KOMMUIIATOPY, YTOObI BbIAENUTL NAaMATb AN XpaHEeHUS
obbekTa.

B C++ ecTb Takke BO3MOXHOCTb OObABUTbL NEPEMEHHYIO, HE Onpeaenss ee:
externint a;

Knto4yeBoe CnoBo extern Kak pa3 N No3BOJIAET CKa3aTb KOMMUITATOPY, HTO NEepeMEHHYIO
HY>XXHO TOJ1bKO 06bABUTD, NP 3TOM HE HY>KHO BblAENATb NoA4 HEE NaMATb — NaMATb Mo

LInA MAFRWLIA ALITL DLIPFAMAALIA D MNV\/FARM MANTA (DASMAWLIA MAWo B RnveEAana chAamarma)



CTpyKTypa Koga Ha C++

Kpome YKa3aHHbIX B nekuuu, B C++ Takxe
NCMOJ1Ib3YKTCA crieayrLmne paCllnpeHns:

.CXX, .cC — Ans pannoB ¢ UCXOOHbLIM KOOOM,
.hxx, .hh — onga 3aronoBoYHbIX Pannos.

MIHTEPECHO OTMETUTb, YTO dbannbl CTaHOapPTHOMN
bnbnmnoTtekn C++ He UCNonb3yOT pacLUMpPEHNE BOBCE,
Hanpumep:

lostream,

algorithm,

vector.

PaspeneHune Ha dpannbl C UICXOAHbIM KOAOM U
3arofiloBOYHbIE (hansibl YUCTO YCIOBHOE, HET NpaBun,
3anpeLjaroLmx ncnonb3oBaTh .cpp dpann Kak
3arofioBOYHbIN, OOAHAKO HE peKoMeHAYyeTCd Tak AenaTb
— UCMOob30BaHUE OOLLENPUHATLIX MPaBUI
NUMeHOBaHNA pannos yNpOoCTUT XN3Hb BaM 1 BalLM
Komnneram.



Bbibepute 13 cnncka oobaBneHus,
KOTOpPbIE He CTOUT NOMeLLaTb B
3aronoBOYHbIE paunnbl

* void bar() { foo(); }
* void foo() { std::cout << "Hello, World!\n"; }

* void foo();

* extern int a;
* int a;



OT1BeT

v void bar() { foo(); }

v Int g;

v void foo() { std::cout << "Hello, World'\n"; }
void foo();

extern int a;
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[lopaaok co3gaHmnda nporpamMmmel

MCcxoaHbiv Koa

l

KOMMUNATOP

l

Koa 3anycka

O6bexTHbIn Ko

l

Kon 6ubnuortexu

KOMMNOHOBLMUK

l

UcnonHaembin ko
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[lepBble Wwarn B C++

// myfirst.cpp —-- BHBOOMT COOOWEHME HAa IKpaH
#include <iostream> // mvpekTuBa npenpoueccopa
int main() // 3aronoBok QyHKUUM
{ // Hadano Tena QyHKUMUU
using namespace std; // menaeT BMIMMEIMM ONpenesieHus
cout << "Come up and C++ me some time."; // coobuenue
cout << endl; // Hadano HOBOM CTPOKM
cout << "You won't regret it!" << endl; // DONOJNHUTEJNbHEI1 BHEBOZX
return 0; // 3aBepuwenue QyHkUMM main () -
} ”M”‘Dly“"u““ // koHeu Tena QyHKUUMU
int main() }Saronoaox dyHKUMM
( {
int main ()
Onpepenexve < {
GyHKUWM { Oneparopbl
Teno dyHKkumm onepaTopEl
X return 0; return O;
= 3aseplieHve }
PyHKUMM

OnepaTopbl — 3T0 BblpaxeHus C++,
3asepluaemble TO4KOM C 3anaTon 46



KoMmMeHTapumn B A3bike C++

B C++ KoMMeHTapuin 0603Ha4YaeTcs AByMS KOCbIMU YepTamm (//).
KoMmmeHTapumn— 3To npumMmedaHue, HanncaHHoe nporpaMmmMmmncTom
Ans nonb3oBartens nporpamMmbl, KOTOpoe 06bIYHO
noeHTUOUUNPYET ee pasaen NUm coaepXuT NOACHEHUS K
onpeaeneHHomy kogy. Komnmnatop MIrHopupyeT KOMMEHTapUMN.

// myfirst.cpp —-- BHIBOOMT COOOIWEHME Ha 3KpaH

#include <iostream> /* kxomMeHTapu s ctune C */

CoBeT

cnonb3ynte KOMMEHTapPUM ANt AOKYMEHTUPOBAHUSI CBOUNX
nporpamMmm. Yem cnoxHee nporpamma, TeMm 6onee ueHHbiMu OyayT
BaLLN KOMMEHTapun. OHM NOMOTrYT HE TOSbKO APYrnM
nofib3oBaTensam pasobpaTbcs ¢ BallMM KOAOM, HO 1 Bbl CaMU
CMOXXETE BCNOMHUTb, YTO OH AenaeT, No NPOLIEeCTBUMN HEKOTOPOTo

BPEMEHWN.




[Tpenpoueccop C++ 1 dpann iostream

[1penpoLieccop — 3TO nporpamMmma, Kotopasd
BbIMOJSTHSET 00paboTKy hamna ncxogHoro koga nepen
Ha4yarnom cobcTBEHHO KOMMUNSALUN.

#include <iostream> // mnupekTuBa npernpoleccopa

using namespace std;

[OnpeKkTnBy using MOXXHO OMYCTUTb U 3anncaTtb Koa
crnegyrowum obpasom:

std::cout << "Come up and C++ me some time.";
std::cout << std::endl;



BbiBoa B C++ C NOMOLLUBK cout

cout << "Come up and C++ me some time.";

YacTb, 3aKnoYeHHas B 4BOWHbIE KaBblYKM — 3TO cOObLLEHMNE, KOTOPOE
HeOBXO0ANMMO BbIBECTU Ha 9KpaH. 3arnmncb << O3HAYaeT, YTo oneparop
OTNpaBrieT CTPOKY B cout; CUMBOSIbI YKa3blBalOT Ha HarnpasrieHne

nepenavv nHgopmauum.
cout << string;

Onepauua BCTaBku
O6vexT cout Crpoka

rlﬁrﬁr L\

cout << "C++ RULES"

| Crpoka, noMeLweHHas B NnoTOK BuiBOAA
' \

[
...and then she said\nC++ RULES
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MaHunynaTtop endl U cMMBO HOBOW
CTPOKMU

endl — 9T0 cneunanbHoe ob603Ha4YeHne B C++, KOTOPOE NpeacTaBnsaeT
NOHATME Ha4ana HOBOW CTPOKMN.

ecrn onycTnTb MaHunynaTop endl, pesyneraT byaeT Takum

Come up and C++ me some time.You won't regret it!

cout << endl;

PaccmoTpum Koz

cout << "The Good, the";
cout << "Bad, ";

cout << "and the Ukulele";
cout << endl; :

B pe3yJsibrate ero BbllnoJiIHeHUA 6yﬂ,eT BblBEAEHA Clieayrulad CTpOKa:

The Good, theBad, and the Ukulele

cout << "Jupiter is a large planet.\n"; // oTobpaxaeT TeKkCT,

// nepexonuT Ha CJenyulyid CTPOKY
cout << "Jupiter is a large planet." << endl; // orobpaxaeT TeKkcCT,

// nepexomouT Ha CNenyiolyl CTPOKY
cout << "\n"; // HauMHaeT HOBYID CTPOKY

. 50
cout << endl; // HauMHaeT HOBYK CTPOKY



Ilekcembl 1 NpobernbHbIE CUMBOISbI B
MCXOOQHOM KOJe

» JlekcemMamu Ha3bIBaAOTCA HeOenMMble 3fIeMEeHThI B
CTpOKe Koaa.

« Kak npaBuro, ans pasgeneHuns nekcem gpyr oT
apyra ucrnonb3dyeTtcd npoben, Tadbynauns nnu
BO3BpAaT KapeTKW, KOTOpPble BCe BMECTE
Ha3bIBaAKOTCS r1pobesibHbIMU cuMaBoiaMul.

returnO; // HEIPABWIBHO, monxHO OmITh return 0;

return (0) ; // TPABWIBLHO, npo6eJyibHLI1 CMMBOJI OMNyIEH

return (0); // TIPABWIBHO, ucrnonebsyeTcsa npobesibHbI1 CUMBOJ
intmain () ; // HENPABWIBHO, npo6esyibHEIA CUMMBOJI OMNYIUEH

int main () // TIPABWILHO, ngo6enbﬂuﬁ CMMBOJI onylueH B ckobkax

int main () // TIPABWIBHO, npo6eJsibHeM CMMBOJI MCIOJIb3yeTCsa B CkobBkax
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OnepaTtopsbl B A3blKe C++

[Mporpamma, HanncaHHas Ha sa3blke C++, NpeacTaBnsAeT cobomn
Konnekuuto dyHKLMI, KaXKaasa N3 KOTOPbIX, B CBOK OYepeab,
ABNAETCA KONNeKLnen ornepamopos.

// carrots.cpp -- nporpamMma o TEXHOJIOTMM NMPOU3BOACTBA NUUEBHX NMPOOYKTOB
// uicnonb3yeT U oToBpaxaeT NepeMeHHYK

#include <iostream>

int main ()

{

using namespace std;

int carrots; // obbsBNEHME NepeMeHHOM LeJIOUMCNIEHHOT'O TUna
carrots = 25; // npucBamMBaHMe 3HAYEHMSA NEPEeMeHHON

cout << "I have ";

cout << carrots; // oTobpaxeHue 3HAYEHUS NEepeMeHHOM

cout << " carrots.";
cout << endl;

carrots = carrots - 1; // “3MeHeHue nepeMeHHOM
cout << "Crunch, crunch. Now I have " << carrots << " carrots." << endl;
return 0;

¢

PesynbTtaT paboTbl nporpamMmbi:
I have 25 carrots.

Crunch, crunch. Now I have 24 carrots.
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Onepartopbl 0ObLSABNEHUSA W
NepeEMEHHbIE

Onepamop obbserieHUs NOEHTUULMPYET TUMN NAMATU N NPeaoCTaBAeT METKY
A58 A4EenKn.

int carrots;

int carrots;
—~ - S

Tun Nma Touyka C 3anaTon
XpaHUMbIX  NEPEMEHHON OTMeYaeT OKOHYaHue
NaHHbIX oneparopa
CoBeT

B a3blke C++ NPUHATO OOBABNATL NEPEMEHHYIO KakK MOXHO Brivke K ToW
CTPOKe, B KOTOPOW OHa BMNepBbI€ UCMONb3YEeTCS.



OnepaTopsbl NpUcBanBaHUA

OnepaTtop npuceaMBaHUsA NPUCBaMBAET 3HAYEHME AYEKe NaMATH.

carrots = 25;
CumMBOS = Ha3bIBaETCS onepaumen npucesanBaHus.

int steinway;

int baldwin;

int yamaha;

yamaha = baldwin = steinway = 88;

BTOpOIZ oriepartop npuncBamBaHmnAa J4eEMOHCTPUpyeT BO3SMOXKXHOCTb U3SMEHEHUA
3Ha4YeHunA nepemeHHoﬁ:

carrots = carrots - 1; // uaMeHseT 3HaueHUe NepeMeHHOM
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OOBbEeKT cout

OOBbeKT cout MOXET NMPUHUMATb NepeMeHHyr UeJToO4NCITIeEHHOIo Tuna:

cout << carrots;

cnonb3oBaHue yHKUMM BbiBoAa printf() n3 asbika C:

printf (*Printing a string: %$s\n", “25");
printf ("Printing an integer: %d\n", 25);
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ilcnonb3oBaHMe cin

// getinfo.cpp -- BBOO M BHIBOQN
#include <iostream>
int main ()

{

using namespace std;
int carrots;
cout << "How many carrots do you have?" << endl;
cin >> carrots; // BBom C++
cout << "Here are two more. ";
carrots = carrots + 2;

// cnenywuas CTPoKa BHIMOJIHAET KOHKATEHAaUuMi0 BLIBOIA
cout << "Now you have" << carrots << " carrots." << endl;
return 0;

Pe3ynbraT paboTbl nporpamMmbi:

How many carrots do you have?
12
Here are two more. Now you have 14 carrots.
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Cin M cout: NPU3HaK Kacca

Krnacc — 3T0 TMN AaHHbIX, onpeaenaemMmblv
nonb3oBaTenem. YUTobbl onpeagennTb Knacc, Bbl
onucblBaeTe, Kakyt pa3HOBUAHOCTb MHpoOpMaLK
OH MOXET XpaHUTb, N KaKNe OeNCTBUS paspeLllaeT
BbINOSIHATbL HA4 3TUMU OAHHbLIMMW.

*Ob6BbEKT cout co3gaH aAng
npeacraBrieHns CBOUCTB Knacca
ostream

*cin — 9TO OOBEKT, CO3AaHHbIN CO
CBOMCTBaMM KIacca istrearn,
KOTOPbIN TOXe onpeaeneH B
jostream.

*Knacc onmncbiBaeT Bce CBOUCTBA
TUNa gaHHbIX, BKMoYasa 0encTBus,
KOTOPbI€ MOryT HaZ HUM
BbIMNONHATLCA, 2 OObEKT ABNAETCSH
CYLLHOCTbI0, CO34aHHOW B
COOTBETCTBUU C 3TUM ONUCAHNEM.

#include <iostream>
using namespace std;
int main()

{ l BuiBecTu coobLieHune

| AprymeHT coobuieHuns

cout << "Trust me";

=

O6bexT cout

— Trust me
O6vekT oTobpaxaeT apryMeHT



Kak KoMnunmpyrTcs
nporpammsbl Ha C++7?

MO>XHO BblaennTb 3 OCHOBHbIX
arana
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Otan Nel: npenpoueccop

e 53bIKk Npenpoueccopa — 3TO CneynanbHblii A3blK
NPOrpamMmMmnpoBaHnNsl, BCTPOEHHbIA B C++.

e [Ipenpoueccop paboTtaer c KogoM Ha C++ Kak C TEKCTOM.
e KomaHabl si3blka Npenpoueccopa Ha3blBalOT AUPEKTUBaMU, BCe
ANPEKTUBbI HAYNHAKOTCA CO 3HaKa #.

e [lnpekTtuea #include nNo3BONSIET NOAKAOYATHL 3aroNOBOYHbIE
chaiinel K daiinam koaa.

1. #include <foo.h> — BubAnOTEYHLIV 3aroNoBOYHbIN haiin,
2. #include "bar.h" — NOKa/bHbIA 3aros0BOYHbINA haiin.

e [lpenpoueccop 3amensieT aupekTuy #include "bar.h" Ha
coaep>xumoe caiina bar.h.
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JTan 2: KoMnNuaaumns

e Ha Bxoa komnunaTopy nocrtynaer kof Ha C++ nocne
0bpaboTku npenpoLeccopom.

o Kaxabii daiifl C KOGOM KOMMNUANPYETCA OTAENBHO U
HE3aBUCMMO OT Apyrux daitoB ¢ KOAOM.

o Komnunupyetcsi Tonbko paiinibl ¢ kogom (T.e. *.cpp).

e 3arosioBoYHbIE (halifibl caMu nNo cebe HUM BO 4TO He
KOMMUANPYIOTCS, TONIbKO B COCTaBe haiifioB C KOAOM.

e Ha Bbixoge koMnuasiTopa U3 Kaxgoro daiina ¢ Koaom
nony4aercs obbeKTHbIV haiin’ — BuHapHbIA daiin co
CKOMNUANPOBAHHBLIM KOAOM (C paclumpeHnem .o nam .obj).
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JTan 3: nHKoBKa (KOMMOHOBKA )

e Ha aTtom aTtane Bce obbekTHble daiinbl 0bBLEANHAOTCA B OAUH
ncnonHsiembli (nnn bubnuoTeyHslii) daiin.

e [lpn 3TOM NponcxoanT NOACTAHOBKA aApecoB (OyHKUWI B
MeCTa UX Bbl30Ba.

void foo ()
{

bari()s
+

v6id bar() 4 ¥

e [lo kKaxxaomy obbekTHOMY dhaiiny cTpouTtcs Tabauua Bcex
hYHKLMIA, KOTOPbIE B HEM OMpeAesieHbl.
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JTan 3: InHKOBKa (KOMMOHOBKA)

e Ha atane KOMNOHOBKM Ba>XHO, YTO Ka>Xaas d)YHKLI,Mﬂ NMeEET
YHUKAJIbHOE UMA.

e B C++ MoxeT bbITh ABE PYHKUUMN C OAHUM UMEHEM, HO
pa3HbIMU MapamMeTpamu.

o VimeHa dyHkumii nckaxatorcs (mangle) takum obpasom, 4to
B UX UMEHU KOAUPYIOTCA UX NapaMeTpbl.
Hanpumep, komnunsitop GCC npespatut umsa cdpyHkumm foo

void foo(int, double) {}

B _Z3fooid. 3 — AnuHa Ha3BaHuA PyHKUKUK, i —int, d - double

e AHaNIOrMYHO PYHKLUMUAM B JIMHKOBKE HYXKAAKOTCA rnobanbHble
NepeMeHHbIE.
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JTan 3: nuHKoBKa (KOMMOHOBKA )

e Touyka Bxoga — (PYHKUMS, Bbi3bIBAEMAsA MpuU 3anycke
nporpammel. 1o ymonyaHuo — 310 pyHKUMA main:

int main ()

|

return O0;

}

nan

int main(int argc, char ** argv)

{

return O;

}




ObLas cxema

filel.cpp

Komnunsuus

file2.cpp

>

filen.cpp

filel.o

file2.o0

filen.o

JlnHkoska

\»

program
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BAO 2 3T E A Tuels22 Q =

® Terminal Shell Edit View Window Help
sandbox o square.cpp 't = main.cpp
< rg_.}‘ = mim| | =~| -] B~ a = | €4 » |6 square.cpp ' Na Selectios < »  [&@ mancpp main)
int square(int x) #include "square.hpp"
return x * X; int main()
PP -€pp -hpp
main.cpp square.cpp square.hpp square(5);
return 9;
3 ftems, 477,2 GB avallable - r—
800 [ sandbox — bash — 59x24 2
sandbox $ g++ -E square.cpp L
¢ [h] square.hpp A

ae 4 > | [N square.hpp ' No Selection

| #ifndef SQUARE_HPP
#define SQUARE_HPP

int square(int x);

#endif




[TpocTenias nporpamma Ha C++

H#include <iostream>

int main()

{

std::cout << "Hello, World!\n";
return O;

}
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