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BCTYII

JlaHe BUIaHHSI TPU3HAYCHE JIJIsI BUBYCHHS T4 IPAKTUYHOT'O OCBOEHHS
CTyIeHTaMU BCiX ()OpM HaBYaHHS aJrOPUTMi3alii Ta MPOrpaMyBaHHS —
0a30BOi AWUCIUIUTIHM ISl TTOJAIBIIOTO BUBYEHHS OUTBIIOCTI CIIEialbHAX
MUCITUTLIIH — B MEKaX BUKOHAHHS CaMOCTIHHOT pOOOTH CTYICHTIB.

BignosigHo mo rtpadika cTymeHTH Tiepen BUKOHAHHSAM poOOTH
MOBUHHI O3HAWOMHTHUCS 3 KOHCIEKTOM JIEKI[iii Ta pPEKOMEHJOBaHOIO
JiTeparyporo. 3BHYaifHO, B JaHI METOMWYHI BKa3iBKM HEMOXIJIHBO OYyIIO
BHECTH BECh MaTepiall, HEOOXITHUH II BHKOHAHHSI Ta 3aXHUCTy pOOIT.
ToMy TyT MICTATBCS OCHOBHI, 0a30Bi TEOPETUIHI BiTOMOCTI, HEOOXITHI IS
BUKOHAHHs pPOOIT Ta 3aBHaHb. TakMM YWHOM IS BUKOHAHHS POOOTH Ta
MIpH MATOTOBIN A0 11 3aXHCTy HEOOXIMHO O3HAWOMHTHCH 3 KOHCIICKTOM
JEKIii Ta TpopoOMTH BeCh Marepian, HaBEASCHUH B  IEpETiKy
peKOMeHToBaHO1 JlitepaTypu. [Ipu 1boMy He BapTO OOMEXKYBATUCH JIHIIIC
HABEJCHUM CITUCKOM.

Jlnst oneprxaHHs 3aiKy 3 KOXKHOI poOOTH CTYACHT 3/1a€ BHUKIIaIady
inkoM o(opMIIEHHH 3BiT, a TAaKOXX AEMOHCTPYE Ha €KpaHI KOMII I0Tepa
pe3yJIbTaTH BUKOHAHHS POOOTH.

3BIT Ma€ MICTHTH:

— TUTY/IbHUH apKyL (Ha HbOMY BKa3yIOTh Ha3BY MiHICTEPCTBA, HA3BY
VHIBEPCHUTETY, Ha3By Kaq)e;[pn HOMED, BUJ | TeMy poOOTH, BUKOHABIIS Ta
oco0y, 10 MpUAMAE 3BIT, PIK);

— MeTy poboTH;

—3aBJaHHsI JI0 poOOTH,;

— TEKCT Mporpam;

— pe3yJbTatH po6om mporpam;

— 3MICTOBHHI aHAJIi3 OTPUMAHUX peByJ'IBTaTlB Ta BUCHOBKH.

3BiT BUKOHYIOTh Ha Oimomy mamepi ¢popmaty A4 (210 x 297mm).
TekcT po3MIIMyIOTh TUTHKY 3 OAHIET cTOpOoHU JcTa. [1omst CTOpiHKH 3 yCiX
O0okie — 20 MM. ApKyIIi CKpIILIIOIOTH 3a JOMOMOIOI KaHIEISIPChKUX
CKpIITOK a00 BMIIIYIOTh Y KaHIICIAPCHKUH (haii.

Ilin gac cmiBOecimu TIpW 3axXHUCTI POOOTH CTYACHT TOBHHHHUI
BUSBUTH 3HaHHS TMPO METy POOOTH, 3a TEOPETUYHUM MaTepiaioM,
METOJaMH BUKOHAHHS KOKHOTO €TaIry poOOTH, 3MiCTOM OCHOBHHX PO3JILJIIB
o(OpMIIEHOTO0 3BITYy 3 JIEMOHCTPALIEI0 pE3yJbTaTiB Ha KOHKPETHHUX
npukiaagax. CTyIeHT TOBHHEH BMITH TPAaBWJIHBHO aHATI3yBaTH OTPHUMaHi
pesynbTath. i caMomnepeBipKy MPH MiATOTOBI 10 BUKOHAHHS 1 3aXHUCTY
po0OOTH CTYACHT TOBMHEH BIATIOBICTH HA KOHTPOJIbHI 3alIUTaHHS, HaBEACH]
HAIIPUKIHII OMUCY BiATOBITHOT POOOTH.
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1 PO3PAXYHKOBO-TPA®IYHE 3AB/IAHHSA Nel
POBOTA 3 OCHOBHUMMU TUITAMU JAHHUX TA
CTPYKTYPHUMMU EJIEMEHTAMMU AJITOPUTMIB

1.1 Meta pobotu

3akpinuTH 3HAHHS 1 HAaBUYKHM, HEOOXiIHI IUIi NpOrpaMyBaHHS 3
BUKOPHCTAaHHSAM JIHIHHAX aJICOPUTMIB, alTOPUTMIB 3 PO3TaIy>KCHOIO
CTPYKTYpPOIO, QITOPUTMIB 3 MHKJIIYHOIO CTPYKTypOIO, MACHBIB 1
MOKaXYUKIB, PSIIKIB HA MPAKTULI B MPOLECi PO3POOICHHS MIPOrpaM MOBOIO
nporpamyBanHs C++ 171 po3B’ 13aHHA KOMIUICKCHUX 3aBJIaHb.

1.2 OcHoBHi TeopeTH4Hi BizoMocTi

Ho ckmamy koxHOi mporpamm MoBoto C++ TIOBHHHA BXOIUTH
ronoBHa ¢yHKIiss Main(). Jana QyHKIis € MOYaTKOBOI TOYKOK BXOAY B
nporpamy.

OCHOBHY CTPYKTYypy nporpaMu MoBoto C++ HaBeseHo Ha puc. 1.1.

[Iporpama moBoro C++

#3arosioBHi aiiau

ri100ajIbH1 OTOJIOIIEHHS

main ()

¢byskminl

GyHKIIA2

Pucynok 1.1 —Ctpykrypa nporpamu MmoBoro C++



1.2.1CTBOpeHHsI BAKOHYBAHOTO KOy MPOrpamMu

Jdns toro, mo0O 3a0e3NeYdTH TNEepPeTBOPEHHS HPOTPAMHOTO KOIY
MoBo1o C++ y BUKOHYBaHUH (haiii, mOTpiOHO BUKOHATH HACTYIIHI Iii:

1. Hammucatu nporpamy i 306epertu 1 y ¢aiun Ha mucky. Jlanui
(haiii MiCTUTh KOJ[ IIPOTPAMHU.

2. CKoMIiTI0BaTH KOJ MIPOTPaMHu.

3. 3B'sa3aTh 00’ €KTHHI KO OCHOBHOI mHporpaMu (OTpHMaHWii B
IPOIIeCi KOMITIJISALIT) 3 TOJATKOBUAM 00’ EKTHUM KoJ0M 0i0mioTednux ta/abo
KOPUCTYBAIbKUX (YHKIIH 1 TakuM YHHOM CKOMIIOHYBATH €JUHY
nporpamy.

Hesixi peamizamii moBu C++, mampukinax, Microsoft Visual C++,
Borland C++,peanizoBaHi y BUIIISAI iHTEIPOBAaHUX CEPEIOBHI PO3POOKH,
IO JO3BOJISIIOTH BHKOHYBAaTH BCi BHIICONUCAHI €TalM CTBOPCHHS
BHKOHYBaHOTO (haiiiTy B aBTOMATHIHOMY PEIKHMI.

PosrnsmeMo 1Ba BiTBHI IHTETPOBAHI CEpPEOBHINA PO3POOKH
(Integrated development  environment, IDE), sixi  MOXYTh
BHKOPHUCTOBYBATHCS JJIs1 po3po0iieHHs mporpam moamu C/C++:

—Dev-C++ y ckman auctpubyTrBa BXOIUTH KoMiiisrop MinGW.
OpurinanabpHy Bepcito 0yno po3podieno kommaniero Bloodshed Software.
Ha npaHuii MOMEHT TPOJOBKCHHS PO3POOKH BHKOHYETHCS KOMIIAHIEIO
Orwell. 3aBaHTaXWTH OCTaHHIO BEPCII0 CEpElOBHINA MOXKHA 32
nocwianssaM http://sourceforge.net/projects/orwelldevepp/;

—Eclipse CDT — inrterpoBane cepemoBuuie Ha 0a3i miardopmu
Eclipse. 3aBaHTaXuTH OCTaHHIO BEPCII0 CEPENOBHINA MOXHA 3a
nocunauasm https://eclipse.org/cdt/downloads.php.

1.2.2Po3podiienHs nmporpam B iHTerpoBanomy cepegosumi Dev-
C++

[Micna 3amycky IDE Dev-C++ HeoOXiTHO CTBOPHTH TPOEKT, AJS
qoro oopatu myHKT MeHio Paiin — CtBoputi — IIpoekt. [lani Ha expani
3'sBuThCs BikHO HoBwmii mpoekr (puc. 1.2), B sKOMy MOXXHa OOpaTH THII
npoekty (Hanpukian, Console Applicationiiust cTBOpeHHsS KOHCOJBHOTO
JIoJatky), MoBy mporpamyBaHHs (C-ipoext a6o C++4IpoekT) Ta 3amaTH
IM’ S TIPOEKTY, TICS YOTO HEOOXiAHO HATUCHYTH Ha KHOMKY ['apaszm st
HiITBEPKCHHS CTBOPCHHS MTPOCKTY.



B Dev-Ce+ 511 =S|
Oaiin Mpasks Mouyx Burnas [lpoexr BuxoHetw Cepsic AStyle Bicro
A% &~ BREB | EE -1 R ili[l‘mﬁscc 4.9.2 G4-bit Release 'H
s 1l I S ——— — J = =
i) || (glebals) vl =
Pipossr [Knacn [ Hal* ||
Hoswii npoesr
| Multimedia | Win32 | Console
- e
B8 = & [J
Windows ~ Console  Staticlibtry DL Empty Project
Application  Agpication
(7) C-npoekt @ C++-npoext
L [T ——
Project
88 Komninarop | B Pecypen | il Xypran i | & Hanaurryearmn | [G, Peaynbramu nowsyxy|
)

Pucynok 1.2 —CtBOpeHHs HOBOTO MpoekTy B Dev-C++

[licns BuKOHaHHS BCiX mepeiiueHHX Iild Oyae CTBOPEHO MPOEKT,
SKMH CKJIAZa€Thcs 3 OJHOTO TporpamHoro (aiimy main.cpp. s
JI0JlaBaHHs HOBHUX (hailliB IO MPOEKTY MPU3HAYCHUH po3/ii MeHio Daitn —
CrBoputu. Jlnsi HOBOCTBOpEHOTo MHpoekTy B Opaysepi Ilpoekt B niBiit
YaCTHHI BiKHA BiOOpakaeThest CTPyKTypa mpoekTy (puc. 1.3).

VYV nmpaBiii 4yacTHHI BiKHa BiZOOpa)ka€ThCs TEKCT (aiay MPOeKTy,
oOpanoro B Opayzepi [Ipoekrt. [licis Toro, sk y TEKCT mporpaMu BHECEHO
BCI HEOOXIiHI 3MIiHH, HEOOXIIHO BUKOHATH KOMITLISIIIIO ITPOEKTY, ISl YOTO
NpHU3HAYEHUH TyHKT MeH0 Bukonatn — CxkowmmimioBatu (abo Kiasima
F9).

[Ticns Toro, sIK IPOEKT CKOMITIIBOBAHO, MOKHA 3aIyCTUTH MPOTpamy
Ha BHWKOHAHHS, JUISI 4YOTO TIpU3HAYCHHWU NYHKT MeEHI0 Bukonatn —
Bukonatu (abo knagimra F10).

VY BUMagKy HOBOCTBOPEHOI'O MPOEKTY MOXKHA B MEPIIUHA pa3 HOro
ollpa3y 3alyCTUTH Ha BUKOHAHHs, WICIs dYOro Oyjae 3alporoHOBaHO
BUKOHATH KOMITUTAIIIIO TIPOCKTY .



[ Project? - [Project3.dev] - Dew-C++ 5,11 i ) e |
Gaiin Mpaska Mowyk Burnas Mpoekr Brkowatw Cepeic AShle Eikno [Josiars
[ HEE® 2|« ||BR|EE €€8 |380M8| | % dh# |[teeccc 452 s1bic 2elcase -
4] ﬁm |(glnba152 v[ =
Mpoexr |Kaacw | Hal ¢ |+ || 1% mein.cop |
= &) Project 1 |include <iostream>
[ min.cop £

3 * pun this program using the console pauser or odd your own getch, system(“pause
2

5H int main(int argc, char* argy) {

ELT-J return @;

Zi=}

| BE Kemninsrop | B Pecypen | dih Kypran komninsuii | & Hanawryeanns | [E4 Peyasram nowyxy|

Line: 1 Col 1 Sel 0 Lines: 7 Length: 177 Beraska

Pucynok 1.3 —Po3po6nenns C++1ipoekty B Dev-C++

Sxmio B mpotueci poOOTH HaJ MPOrpamMol0 BUHUKIIN TIOMMJIKH ITiJ] 4ac
il BUKOHaHHA 1 HE0OXiJHO BUKOHATH 3HEBAKCHHS, TO TTOTPIOHO B ITEPIIIHI
pa3 BuOpaTH 3 MEHIO MyHKT BukoHatu — Hanarmryeanns. Ilicist mporo
HEOOXI1THO JTO3BOJIUTH 3HEBAKCHHS Y BIKHI TiATBEPIXKESHHS.

Jlsi BUKOHAHHS 3HEBaJDKCHHS MOTPIOHO BCTAHOBUTH TOYKH 3yIUHY
Ha HEOOXITHUX psAKax 3a JOIMOMOIOI KiaBilmu F4, HaTHCKaro4u JIiBOO
KHOTIKOIO MUIL Ha HOMEpi BiAMOBIIHOTO psiIKa MporpaMu 3iiBa abo 3a
JIOTTIOMOTOI0 MyHKTY MeHIO BUKOHATH — BCTAaHOBUTH/3HATH TOUKY 3YIHHY.

Ilicms Toro, sK BCI TOYKM 3YyNUHY BHU3HAYEHO, Y TaHENI
HanamTyBanHs B HIOKHIN 9acTHHI BiKHA HEOOX1THO HATUCHYTH HA KHOIIKY
HanamtyBanHs, a fani nepeMilaTucs 3a TeKCTOM MPOrpaMu MiX TOYKaMU
symuny (puc. 1.4) HeOOXiZHUM YMHOM, AJIS IHOTO TPH3HAYECHI KHOIKH
Hacrtymuuii  kpok (mo3Bojsie TepediTH [0 HACTYIIHOTO —OIeparopa
MOTOYHOrO OJIOKy mporpamu), IIpogoBXKUTH BUKOHAHHS (I03BOJISIE
nepeiiT 70 HACTYMHOI TOYkM 3ymuHy), Kpok Bcepemuny (mo3Bosse
MepelTH 10 HACTYITHOTO OIepaTropa 3 TMEpEeMINIEHHAM 3a OJoKaMu
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IporpaMy: HANPHUKIAJA, NMEPeXOJs Ul BCepeauHy (YHKIII, BUKIUK SKOI

BiIOyBa€THCS HA MOTOYHOMY PSAKY HPOTPAMH) TOLLIO.

Oaiin Mpaska [Mowyk Burnsg Mpockt Bukowarw Cepeic AStyle Bikwe Josigka

[Er=TE—rreati e

[DEEBRE®Z ~~ GEEE €8 5 |(BO0B%8| | % ||[peces

5

4-bit Belease

| al §l [ ” iglobals) - -]
Hanauysarts ]| P1mainepp |

1 #include <iostream>

using namespace std;

int
a=a+53

i

return @;

3

2

5 int main(int arge, char®* argy) {
6 i 18;

¥

a

9

1| B8 Kowaninarop | & Pecypen | dlh Kypran comninauii| & Hanawryeansa |G Pesynsram nowyy | 8] 3agpum|
|| Miocrom kowanay GDB: bresk 0:/Proj min.cpe'8

|67 Hanawsryeanms | [aarue crocrepenye] | Hacrynmuii kpox. | [ioaoesrru sixoran] | Nextinstruction

 3ymurunrn ewcorz] [loxaserw sinvo CPU| | Kpoecepeanny | [ Skipfunction | [ Intoinstruction | ., sroppea
Evaluate: ~ o> pre-prompt
(gdb)
2 orprompt |
) =
Line: 7 Cok 1 Sel: 0 Lines: 9 Length: 118 BcTaska Done parsing in 0 seconds

Pucynok 1.4 —3neBamkenns mpoekty B Dev-C++

VY ToW MOMEHT, KOJIM B HPOLECi 3HEBA/PKEHHS MPOrpamMy 3yIHHEHO
Ha BIJIMOBITHIM TOYIN 3yNHUHY, MOKHA HaBECTH Kypcop Ha JESKy 3MIiHHY i

Oyne BimoOpaxeHo motouHe 1 3HaueHHs (puc. 1.5).

main.cpp | m.cpp |
1 #include <iostream:

* run this progrom using the console pauser

int main(int argc, char** argv) {
int a=18;
a=a+5;

oo wm s wN

Pucynok 1.5 —BinoOpaxeHHs1 3Hau€Hb 3MiHHUX Y TIPOLIECi 3HEBAKEHHS
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1.2.3Po3pobiienHsi mporpaM B iHTErpoBaHOMY cepelOBHINI
Eclipse CDT

Ha Binminy Bix Dev-C++y Eclipse CDTs auctpulyTuB He BXOAUTD
KOMIIJIATOP, a TOMY IHCTAlIOBaTH Ta HANAMITYBATH KOMIIUISTOP
JoBeneThesi camoctiiiHo. OkpiM Toro BukopucTanHs rardpopmu Eclipse
MpU3BOAMTH 10  TOro, WO  HeoOXigHO  iHcTamoBaTH  Java
(http://java.com/ru/download/).

Ilicmg TOro, Ak IHCTAIBLOBAaHO Java, HEOOXIIHO 3aBaHTAXKUTHU
CEepENIOBUILE Ta PO3MAKYBATH HOTO B OY/b-SKY TEKY.

Jns 3amycKy cepenoBHINAa HEOOXIMHO 3 TEKHM 3 CepeIOBUINEM
3alyCTUTH Ha BUKOHaHHs (aitn eclipse.exemicis yoro obpatu podouwmii
npocTip Ha aucky (Oyap-sike Miciie Ha AWCKY, ¢ Bu mmanyere 30epiratu
Bamri nporpamu). Jlani Ha ekpaHi 3’ sBUThCs BiKHO 3 BiTaHHsAM (puc. 1.6),3
SKOTO 32 JIOTIOMOTOI0 JIBOi TaHeNi HEOOXiJHO PO3TOPHYTH PEIakTop 3
Opaysepom.

& C/Ces-Edipse
[File Edit Source Refoctor Mavigate Sesrch Project Run Window Help
@ Welcome 32 & s A s

s
e / . g

Workbench

Welcome to the Eclipse IDE for C/C++ Developers
%  Overview Tutorials
LQ Get an overview of the features m Go through tutorials

@,5.- , Samples _\_ What's New

%  Tryoutthe samples Find out what is new

Pucynok 1.6 —Bikno inimiamizariii cepenosuiia Eclipse CDT
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Jns CcTBOpEHHS BHKOHYBAaHOTO KOy 3HAJOOMTHCS KOMIIUIATOD,
Hanpuknan, MINGW, iHcTamsarop SKOTO MOKHA 3aBaHTAXKHTH 32
nocwianusM http://sourceforge.net/projects/mingw/fileglani neobxinHO
3amyctut iHctanstop MinGW Installation Managerra uOpatn s
iHcTanamii maketm Mingw-32-basei mingw-gcc-g++, mus 4woro 3
KOHTEKCTHOTrOo MeHio obparu mynkr Mark for Installationa mami obparu 3
mento Installation -> Apply Changedlicns iHcramsmii gaHHX MakeTiB
moTpibHO iHCTamoBaTh makeT MSys-basellani B cucremuy 3minny Path
HeoOXimHO momath mumax go Teku bin MinGW ta mo texkm bin msys
(Tanenp ympasminas -> Cuctema -> J[0JaTKOBI mapamMeTpu CHUCTEMH ->
3MiHHI cepenoBuIna), a gaii 3 nepeniky CHCTeMHi 3MiHHI 00paTH 3MiHHY
Pathi marucuyTH KHOTKY 3MIHHTH, IICIISL YOTO JOMATH IO IUIAXY depes
Kparky 3  KOMOK  BKaszaHi  BUmle  napaMerpu  (Hampukiaz:
;CAMINGW\bin; C:\MinGW\msys\1.0\bin).

Ilicis ToTrO, SIK CEpEeMOBHINE 3aIyIICHO, HEOOXITHO 3a JTOMOMOTOI0
merio File -> New -> C++ Projeatrsopurtn HoBwii mpoekt (prc. 1.7).

VY BiKHI CTBOPEHHSI HOBOT'O MPOEKTY HEOOX1THO BUKOHATH HACTYIIHI
mi:

—3a/aTH iM’ S IPOEKTy B mojii Project name;

—o0paTti Miclie pO3TallyBaHHS MpPOEKTy: ab0 BHKOPHUCTATH
pO3TalIyBaHHs 3a 3aMOBYYBaHHSM, TOOTO B 00OpaHOMY paHimie poOouoMy
npocropi (HarucHytn Ha mpanopeis Use default location)a6o obparu
Oynp-sKe iHIIE Micie Ha TucKy (3HsaTh mpanopens Use default locatioma
obpatn B moui Location micue po3rairyBaHHsS HPOEKTY, BBIBIIM MIISIX
Bpy4HYy a00 HaTHCHYBIIK Ha KHOTIKY Browser);

— BU3HAYMTH THIT IPOEKTY 3a ITOIMIOMOIOI0 IBOX BikOH Project typera
Toolchains:tun npoekty Executable {uxonysanmii) no3Bossie cTtBopuTH
BUKOHYBaHMH JIOJaTOK; JUIi BUKOHYBAaHHMX IIPOCKTIB MependayeHo
mabiionn Empty Project ¢reoproe Teky BHXiZHHX KOJIB MPOEKTY, IO HE
mictuth xoquux ¢aitni) Ta Hello World C++ Projectdrsoproe npoctuit
noxatok turmy Hello World 3 ¢ynkuiero main); sikimmo Bu incTamoBanmm
kommiasrop MinGW, to y mpaBomy BikHi citig ooparn MinGW GCC.

Ilicns Toro, sk BCi maHi mapameTpu OyJIo BipHO 3aaHO, HEOOXiITHO
HATUCHYTH Ha KHONKY NeXt >BHu3y BikHa.

V Bumazaky, skmo Oyimo obpano tum mpoekry Hello World C++
Project, To y HacTymHOMY BiKHI JOBEIETHCS 3aJaTH TakKi MapaMeTpH
NpoeKTy 5K Horo aBropa (Author), moBimomileHHsS TPO aBTOPCHKI IMpaBa
(Copyright notice), Tekcr BiTanns (Hello world greeting) ta Texy
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pO3TalyBaHHS BHXIIHUX KOJiB Mpoekty (Source)/lani mapamMeTpu MOXKHA
3aJIMIIUTH 332 3aMOBUYYBaHHM. [licist TOro, K Bci HeOOXi/HI Jii BUKOHAHO,
moTpiOHO 3HOB HAaTUCHYTH Ha KHOmKy Next > Buu3y BikHa. ns Empty

Project nanuii Kpok HpOIYCKaeThCs 1 BiAOyBaeThesi oapasy Hepexi o
HACTYITHOTO KPOKY.

= ===
|

C++ Project 5

Create C++ project of selected type

Project name: :}rin pproj

[7] Use default location

Location:  D:\Soft\Eclipselworkplace Browse..,
Choose file system:
Project type: Toolchains:
[ GMU Autotools Cross GCC
4 = Executable Microsoft Visual C++
& Empty Project MinGW GCC

& Hello World C++ Project
I 2= Shared Library
[+ [ Static Library
b (7 Makefile project

Show project types and toolchains only if they are supported on the platform

@ | <Back || _Nea> [ Fnsh ][ Cancel

Pucynok 1.7 —CTBOpeHHS HOBOTO MPOEKTY
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Y HacTymHOMY BiKHI MO)XKHA 3aJIaTH THUI KOH}irypartii, skuidi Oyze
BukopucroByBatucs. peniz (Release) abo smeBamkenns (Debug).
[MapameTpn MOXHA 3aJHMIIMTH 3a 3aMOBYYyBaHHAM. JIJs HajamiTyBaHHS
JIOIaTKOBUX TapaMeTpiB npu3HadeHa kHomka Advanced settings../lns
3aBEpIIEHHS MPOLECY CTBOPEHHS IPOEKTYy HEOOXIiHO HATUCHYTH Ha
kHOMKy Finish.

Slkmo Oyno oOpano mopoxHid mpoektr Empty Project, To B
pe3ynbTaTi cepenoBumie Oyle BHUITIIATH Tak, SK IPEACTaBICHO Ha
puc. 1.8.

& C/C++ - Edipse
File Edit Source Refactor Navigate Search Project Run Window Help
- S R S N Y R [ e QB Qe (D S S
Quick Access || 13 | (EHGG)
! B Project Explorer 53 = =8 goxg % = 0
B %@ g
4|5 example_project An outline is not available.
o @il Includes
b5 mp
L —
B Console 2 Propertie B+@~= o
Mo consoles to display at this time.
O . +

Pucynok 1.8 —Pe3ynbraT cTBOpeHHS MOpokHBOTO Mpoekty B Eclipse CDT

V jiBiii yacTHHI BiKHa BimoOpakaeThCsi Opay3ep IMPOEKTIB, 3BIAKH
MOKHa OTPHMATH AOCTYH A0 BCIX MPOEKTIB AAHOTO poOOYOro MPOCTOPY.
i KO)KHOTO TPOEKTY MOXKHA MEPErJITHYTH epeltik QaiiiliB i BITKpUTH iX
Yy pemaKTopi B IEHTPaIbHIN YaCTHHI BiKHA, HACTUCHYBIIH NBi4i Ha Ha3BYy
BIZIITOBITHOTO (haiiy.



V HmwkHIf vacTMHI BikHA BimoOpaskaioThes 3akmanku Problemsra
Console,yepe3 sKi BIiAOBIAHO BHKOHYETHCS BHMBEICHHS ITOMUIIOK, SKi
MOXYTh BUHUKHYTH B TIPOIIECi pOOOTH, Ta Pe3yJbTaTiB pOOOTH MPOrpamH,
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SIK1 IOBUHHI BHUBOJUTUCH HA KOHCOJIb.

VY BHNAQJKYy CTBOPEHHS IMOPOXKHBOTO MPOCKTY HEOOXIAHO J0JaTH
(daiin nporpamu, y skoMy Oyae BHKOHYBAaTHCh peajizallisi HEOOXiTHHUX
ANTOPUTMIB I PO3B’ sI3aHHSI TIOCTABJICHUX 3aBAaHb. /)i IbOro HE0OXiTHO

obparu 3 mento File — New— Source File.

V BikHi, mo BigkpueThes (puc. 1.9) HeoOXigHO BHOpAaTH TPOEKT, y
SKOMY TOTpiOHO cTBOpUTH nanuil Qain, (Source folder),3amatu iM's
¢aitny (Source file),a takox obpatu mwabnon (Template)i natucuytn Ha

kHOMKYy Finish s 3aBepienns mamoro mporecy.

" N —- -
= New Source File (=l
Source File
Create a new source file. ©
=1
Source folder  example_project Browse...
Source file: main.cpp
Template: Default C++ source template v‘ | Configure... ‘
(?,‘ [ Finish ] I Cancel ‘
L

VY oaiini, skuii Oyae A0JaHO IO MPOEKTY Ta BiAOOpaXKeHO Yy BIiKHI
pemakTopa, IOTpiOHO I0JaTH BiAmoBimHuMi TekCcT porpamu (puc. 1.10).

Pucynok 1.9 —[logaBannst HOBOro (aiiiy 10 MPOEKTy
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e —— I : .
& e - o e T e

File Edit Seurce Refactor Navigete Search Project Run Window Help

= [ ®ov o NG A [y G OBy Q@ 9 o e S
Quick Access ® |[Eoc—
[? Project Explorer 53 = 8  [g maincpp 2 =0 gEox'™ =0
BES| - 28 * main.cppl] 4 B %R e ¥
= ?};ﬂmph’pfﬂjEd 8 #include <iostream> -
& Binaries 3 U iostream
& @) Includes nt main(){ ® mainQ:int
= Debug int a=18;
[ Fraincpis a-ais;
, 25 e return 8;
- B e
g

|20 Problems 52 |2 Tasks B Console [T Properties < e e

Description Resource Path Location Type

Pucynox 1.10 —Po3po6enns nporpamu B Eclipse CDT

ITicas Toro, sik TeKCT mporpamu cpopMoBaHO, HEOOXiTHO BUKOHATH
KOMIUIAII0 32 JOMOMOror NyHKTIB MeHio Project — Build All, o
JIO3BOJIUTH CTBOPUTH BiATOBiAHI BAKOHYBaHi (aiiiin.

s 3amycKy ImpoekTy HeoOXimHO oOpaTw 3 MEHIO MyHKTH Run —
Run Configurations...picas 4oro y BikHi, mo Biakpuerbcs, (puc. 1.11)
HEOOXiJHO BU3HAYHMTH MOTPiOHI mapameTpu (y BUIAAKYy HOBOTO MPOCKTY B
JBi¥ 9acTWHI BiKHA 3 KOHTEKCTHOTO MEHIO oOpaTu IyHKT NEeWw Ta B HOBiit
KoH(pirypamii BuOpaTH mOTpiOHMI TpoekT B Opaysepi Project za
Jonomororo kHomku Browse..., nogatok B momi C/C++ Applicationsa
nJormoMororo kaonku Search Project.. Ja HatucHyTr Ha KHOTIKY Run.

V pe3ynbTaTi IpoeKT Oy/e BUKOHAHO, a Y HIDKHIA JacTHHI BiKHA Ha
3akiaaui Console OyayTe BUBEICHI BCi pe3yibTaTH POOOTH IMPOrpamH,
NpU3HAYCHI I BUBEACHHS Ha KOHCOJb.
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Create, manage, and run configurations
@ |
| |

= = |
| L # | = Mame: example_project Debug
| ’_t}'PEf”tEr text [ B Mau:{ . l?"]= Arguments\i m Env'rronment\i =] Common\i

JC++ Application

j example_proje CiC++ ﬁ;?FI-ication:

,.;‘C.++ Rernote Aprji_c.af-; Debug\example_project.exe
aunch Group

Variables... ] ISg.alch P!o):ect...] I Browse... ]

Project:

Build (if required) before launching

Build configuration: | Select Automatically v‘
(71 Enable auto build " Disable auto build
@ Use workspace settings Configure Workspace Settings...

[/] Connect process input & output to a terminal.

< | L1}

: ; Apply Revert
Filter matched 4 of 4 it !

@] [ Run ] I Close ‘

Pucynok 1.11 —HanamtyBaHHsS napaMeTpiB BUKOHAHHS POEKTY

Jlis 3HEBaDKEHHS TPOEKTY HEOOXIHO 3 KOHTEKCTHOTO MEHIO
BuOpatn nyHkr Debug As -> Debug Configurations..micis boro
BIJIKpUETHCSI BIKHO, BioOpaxeHe Ha puc. 1.12.V naHOMy BiKHI aHAJIOTi9YHO
BIKHY HaJlallITYBaHHS IapaMeTpiB BUKOHAHHS MPOEKTY HEOOXITHO 3a1aTh
BCi MOTPiOHI mapameTpH, MiC/s YOro HATHCHYTH Ha KHonky Debug s
3aIyCKy MPOIECy 3HEBAPKCHHS IIPOCKTY.
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| Create, manage, and run configurations

X5

MName:  myinpproj.exe

Z++ Application

example_project Debu
myinpproj.exe
I++ Attach to Applicat
2++ Postmortem Debu
Z++ Remote Applicatio

B Main ()= Argumems'! m Envizonment-i £ Debugger] b7

Project:

myin ppr;:tj
C/C++ Application:

Debu gf;'n):inpprﬁ].ace

inch Group I Variables... I[Sealci_lproject...H Brawse.., ‘

Build {if required) before launching

Build configuration: l Debug

)

(") Enable auto build ") Disable auto build

@ Use workspace settings Configure Workspace Settings...

< HI | Using GDB (D5F) Create Process

TS Apply Revert
Filter matched 7 of 7 it Launcher - Select other... s o
@ I Debug ] [ Close ]

Pucynok 1.12 —HanamtyBaHHS mapamMeTpiB 3HEBaUKEHHS IIPOCKTY

[Micns Toro, sK mpoLEC 3HEBAUKCHHS IPOCKTY PO3MOYHETHCS,
BUTJISI CEpeIOBUINA 3MIHUTBCS Ha BUJ, BijoOpakeHui Ha puc. 1.13.

Jus Toro moO0 BCTAHOBUTH TOYKH 3YIHHY, HEOOXiJHO JIBidi
HAaTHCHYTH Ha HOMEpP BiAIOBIJHOTO psiKa. 3a JOMOMOTOI0 iHCTPYMEHTIB
MEHIO MOXKHA IMEPEXOJUTH MDK TOYKaMH 3ynuHy (a00 BHKOPHCTOBYIOYH
knaBiry F8 amst npotoByKeHHs: BUKOHAHHS TIPOEKTY: B TOMY YHCII KJIABIIII
F5 s kpoky Beepeauny 650Ky i F6 ist Kpoky 1moB3 GJI0K KOJy).
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VY mpaBiii BepXHili YacTUHI CepeOBHINA BiJOOPAKAIOTHCS 3aKIaJIKH,
npu3HaYeHi [Uis BHUBEACHHS TMOTOYHHMX 3HaueHb 3minHux (Variables),
3amanux BupasiB (Expressions).

& Debug - "mnp_p_rmﬁ_rdmyiﬂppmzi:(;- Eclipse E@u

File Edit Source Refactor Mavigate Search Project Run Window Help

(T e O L S i S e O S U (S [ BRI
QuickAccess [i| [ | B C/Ce
4 Debug 5 C 8| i% T = O |00 Varisbles ¥ % Breakpoints [i} Registers mi, Modules =0 I
4 [E] myinpproj.exe [C/C++ Application] OB SRR R T

4 (T myinpproj.exe [3076]

Name Type Value
4 P Thread #1 0 (Suspended : Breakpoint) i s
= main() at myinpproj.cppild 0013k B it
o gdb (7.61)
}
— (&) myinppraj.cpp 52 = B O Outfine 53 I Dicassembly = F
2@-"/ Name : myinpproj.cpp] - PEBR S e %

&l iostream

@ main(: int

#include <iostream>

int main() {

int a=5;
a=a+5;
return 0;
}
< B
] Cainsole 52| &) Tasks [5] Probilems () Executables [) Memor X% EEEE#2-m-=8

myinpproj.exe [C/C++ Application] myinpproj.exe

Pucynok 1.13 —3HeBamKeHHS IPOEKTY
1.2.40rog01meHHs 3MiHHUX

Jani B mporpami MOXHa pO3IUIMTH HA 3MiHHI 1 KOHCTaHTH. [lepen
BUKOPUCTaHHSM 3MiHHI 1 KOHCTaHTM TIOBHHHI OyTH OroJIOUICHI 3a
JIOIIOMOT 00 OTIepaTopa OTOJIOIICHHS.

3MiHHa — II¢ iMeHOBaHa o00JacTh MmaM STi, B SKY 3alUCYIOThCS
3HAYCHHS BIJNOBIZHO [JO OrOJOIIEHOrO THIY TMiJ 4Yac BUKOHAHHS
nporpamu. OroJIoIeHHs 3MiHHOI BiIOyBa€ThCs HACTYITHIM YHHOM:

mun im' s1_3MIHHOL,
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[Tix TMIOM MaHMX PO3YyMiIOTH MHOXHHY JOIMYCTHMHX 3HA4YEHBb ITHX
JIAHUX 1 MHOXHMHY JTO3BOJICHHMX Omepamniii Hax HUMH. BogHodac T nanmx
BU3HAYAE 1 PO3Mip Mam'aTi, 0 3aiMarOTh 3MiHHI i KOHCTAHTH JaHOTO THITY.
Tunu gaHux, M0 BUKOPUCTOBYIOThc y MoBax C Ta C++ HaBenmeHi y
Tabmuni 1.1.

Tabmuus 1.1 —Tunu nanux y Mosi C++

Po3mip
Tun nam’ Ti, Jliana3zoH 3HAYeHb
oalT
[signed]char 1 -128...127
unsignedcchar 1 0...255
[signed]short [int] 2 -32768...32767
unsignedshort [int] 2 0...65535
[signed]int 4 -2147483648...2147483647
unsignednt 4 0... 4294967295
[signed]long [int] 4 -2147483648...2147483647
unsignedong [int] 4 0...4294967295
float 4 3.4e-38...3.4e38
double 8 1.7e-308...1.7e308

HpI/IKJ'IaZ[ OTOJIOIICHHS 3MIHHHUX T4 KOHCTAHTHU.

C++ |

int a=1, b;
constfloat g = 8.1;

IMopsinok oO4KCIeHHsT BUpa3y BU3HAYAETHCS PO3TAIIYBAaHHSAM 3HAKiB
omepaIiii, Kpyrmx Ty>KOK 1 IPiIOpUTETaMU BUKOHAHHS oreparliii. Bupaszu
13 HAMBHIIMM TPiIOPUTETOM OOUUCIIOIOTHCS MEPIINMHU.

CumBON «=» 03Hauae OiHapHY OIEparilo MpOCTOro MPUCBOIOBAHHS,
y pe3yibTaTi BUKOHAHHS SKOI 3HAYCHHS IPABOTO ONEPAHAy IMPHCBOIOETHCS
JiBOMY OTIEpaHAy:
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iM _3miHHOT = 8upas;

1.2.5ba3oBi koHcTpykuii MmoBu C++
1.2.5.1YmoBHuii oneparop if-else

VYMOBHHH OIepaTop HAJIEKHUTH 10 KaTeropii onepaTtopiB KepyBaHHS
Ta 3a0e3redye BHKOHaHHS ab0 HEBHKOHAHHS JESAKOro orepatopa abo
TPYITH OTIEPATOPIB B 3aJICKHOCTI BiJl 3a]]aHOT YMOBH.

Omneparop if-elsemorke OyTH BUKOPHCTaHHI Y TAKOMY BHIJISIII

EXP

if (ymosnuii supasz) onepamopl;

else onepamop?2;

llabo

if (ymosnuii supasz) {epyna onepamopies}

eseif (ymosnuii supas) {epyna onepamopie}
ese {epyna onepamopis}

VYMoBHU# BUpa3 Mo)ke MicTHTH Joriudi omeparopu (&&, ||) Ta
oreparopH mopiBHsAHHA (==, =, >, <, >=, <= ) ToII0.

1.2.5.20nepaTop MHO:KHHHOTO BHOOPY Switch

Omepatop Switch no3Bossie BUKoHyBaTH BHOIp 3 MHOKUHH HasBHHX
BapiaHTIB 1 Ma€e HacCTynHY (GopMy 3aIHCy:

switch (supas) {
case koncmanmal:
ROCAI008HICIb ONEPAmMopis;

break;
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EXP

case koHcmanma?2.
NOCAi006HICIb ONEPamopis;
break;

case koncmanmaN:
NnOCAi006HICb ONEPamopis;
break;

default:
NOCAi006HICIb ONEPamopis;

Omneparop BubOOpy SWitCh mpaitoe HacTymHUM YHHOM: CIIOYATKY
O0UMCITIOETBCS  8upa3, SAKUAN CTOITH y MOyXKKax micias Switch mami
BHKOHYETRLCS TIEpeXiJ Ha ONHY 3 MITOK (komcmanmal, ...,xoncmanmaN),
MO3HAUCHY KIIFOUOBHUM CIIOBOM CASE, 3HAYCHHS KOHCTAHTU ITICHs SKOI
JIOPIBHIOE 3HAYEHHIO OOYNCIICHOTO BHPA3y.

3a3HaueHi KOHCTAaHTH TIOBHHHI 000B A3KOBO OYTH I[IJIOYHCEITHHOTO
THUITY.

SIkuio Bupa3 B Iy)KKax He JIOPIBHIOE )KO/IHIN 3 HASBHUX KOHCTaHT, TO
BHKOHYEThCA mepexin Ha miTky default

1.2.6BBeneHHsA/BUBENCHHS JAHNUX

Ilpu 3amycky mporpamu MoBo0 C++ aBTOMATHYHO CTBOPIOETHCS
JIeKiJIbKa CTaHIapPTHUX MOTOKIB, 30KpeMa: Cin (CTaHaapTHHUM MOTIK BBOAY 3
KJIaBiaTypH) Ta COUt (CTaHmapTHUI MOTIK BUBOAY Ha eKpaH). J[jis Toro 1mod
BHKOPHCTOBYBATH IIi TMOTOKH, JIOCTATHBO ITiJAKITIOYATH 3aroJIOBHHUN (aiin
<iostream>ra Bka3aTH CTaHAAPTHHI TPOCTIP IMEH.

Hanpukiaz, BBeICHHS JaHUX BUKOHYETHCS HACTYITHUM YHHOM:

int i;
cin >>i;
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IIpuknan BUBEICHHS TaHUX:

couts<"i =" <<j;

1.2.7MaremaTuuHi pynkuii mopu C++

JIyis BUKOPUCTAHHS MaTeMaTHUHUX QYHKI[i# y mporpamax moBamu C
ta C++ HEOOXiTHO MiTKIIOYHTH 3arojioBHHMU ¢aitn <math.h>.OcnoBHi
(yHKIIT 1aHo1 010TI0TEKH:

—COS —KOCHHYC;

—aco0s -apKKOCUHYC;

—EeXp —CKCIIOHEHTA;

—log — marypanbuuii Jorapudm;

—round - moBepTae 3HAYCHHS, OKPYIJICHE A0 MIJ0ro (3HAYCHHS, 110
MOBEPTAETHCS, € 3HAUCHHSIM 3 TIABAIOUO0 KOMOIO);

—floor —okpyrienss 10 HafGIMKYOT0 MEHIIIOTO I[JIOTO YHCIIA;

—ceil —okpyrieHHs 10 HAWOIHKIOTO OITBIIIOTO IJIOro YHCIIa,

—POW (X,y) —TIiTHECEHHS X y CTYIIIHb V;

—Sin —cunyc;

—asin —apKkcuHyC;

—tan —raHreuc;

—atan —apkranreHc;

—sqrt —xBampaTHHI KOPiHb;

—fabs —abconmroTHa BenuUMHA TS YHCEN 3 TIABAIOYOI0 KPAMKOIO;

random —BHBOAUTH BUTIAAKOBE YKCi0 Bia O 710 3HAUCHHS apTyMEHTa.

1.2.8 AnropuT™Mu 3 NUKJIIYHOIO CTPYKTYPOIO

V mporieci po3po0ICHHS alTOPUTMIB, SKi JO3BOJISITH PO3B’ SI3aTH TY
Yd IHOIy 3a7ady, 4YacTO BHHHUKAa€ HEOOXIJAHICTb HEOIHOPAa30BOI0
MOBTOPEHHS OJHOTHIIHUX OOYMCIIEHb HajA pi3HUMH JaHuMu. [lis
JIOCSATHEHHS TaKUX IJICH pU3HAYCHI OTIepaToOpH IIUKIIIB.

[ukn npencTasise co000 YacTHHY Hporpamu (aaroputMmy), y sKii
onHI ¥ Ti caMi OOYMCIICHHS BUKOHYIOTHCS HEOJHOPA30BO HAJ PI3HUMHU
3HAYEHHSIMHU OJIHHX 1 TUX CAMUX 3MiHHUX.
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Y C++ icHYIOTb TpHU OIEpaTOpH, SKIi BHKOPHUCTOBYIOTHCS IS
ctBopenns nukiais: While, forra do—while.

1.2.8.1uka 3 nepexymonoro While

Mukn while manexurs mo mukmiB 3 mepemymoBoro. Iluka while
BUKOPHUCTOBYETHCS TOJI1, KOJIHM TOYHO HEBIZIOMa KiJBKICTh iT€paIlliif i mij] gyac
o0y I0OBH aJIFCOPUTMY 3 HUKIIIYHOI CTPYKTYPOIO HE BUHUKAE HEOOXIIHICTh
BUKOHAHHS UKy X04a O OJIMH pas3.

Luxn while mae HacTynHy dopMy 3amnucy:

while (eupas3) {epyna onepamopis}

ko eupaz Mae iCTUHHE 3HAYEHHS, TO TUIO IUKITY, TIPEICTaBIICHE
TPYITOI0 ONIEPATOPiB, BUKOHYETHCS OJUH pa3, MiCisA YOT0 ICTHHHICTD GUpasy
MePEeBIPSAETHCS 3HOBY. ITeparrii, Mo BKIIOYAIOTh BUKOHAHHS Tijla IHKIIA,
MOBTOPIOIOTHCS IOTH, JOKHU 6Upa3 HE OTPUMAE XUOHE 3HAUCHHS.
Hanpuxnan:

C++

int i=1, rez=0;

while (i<=10&&rez!=10)
{i++;

cout<<“\nBsexits uncno:” ;
cin>>rez;

}

1.2.8.21uka 3 nepexymoBoro for

Mukn for Takok € IUKIOM 3 MEPEeAyMOBOIO, alle Ha BiAMIHY Bif
Kty While 3a3Bruaii BUKOPHCTOBYETHCS Y BHIIAAKY, KOJIH BiJoMa TOYHA
KUTBKICTh pa3iB, SKy HEOXIJHO BHMKOHATH Tijno mukiay. Y 1wk for
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BUKOHYIOTBCSI TpW  Omepamii: iHiIiamizaiis JiYMIbHUKIB  IIUKIIB,
MOPIBHSAHHS 3HAYCHHS JIYWIBHUKIB 3 JEIKUM TPAaHUIHUM 3HAYCHHSIM 1
3MiHIOBaHHS 3HAYCHHS JIIYMIBHUKIB IPU KOKHOMY BUKOHAHHI TiJla IIUKITY.

ukn for B 3arasbHOMY BHTJIAAI MOXKHA TPEACTABUTH HACTYITHUM
YHUHOM:

for (supazl; supas2; eupas3) {mino yuxuy}

V npoueci BukoHaHHs mukiy for eupaszl oOGUMCITIOETBCSA TEpIINM.
3a3Buvali B HbOMY BHKOHYETBHCS IHIIiaJi3allis JIYMIGHUKIB LUKIIB 1
3MiHHUX. J[aHUi BUpa3 OOYHCTIOETHCSA OJMH pa3, Konu Uk for mounHae
BUKOHYBATHUCS.

Tami pearniszyeTbes apyra orepailis, onucaHa BHie s nukny for:
o0umcmoeThes  supasz2. JlaHuéi BUpa3 J03BOJSE BHKOHATH TEPEBIpKY
YMOBH. SIKIIO 3HAYEHHS Gupa3y2 ICTUHHE, TO BUKOHYETHCS TIJO IUKIY.
SIku1o 3HaYeHHS gupa3y2 XUOHE, TO BUKOHAHHS IIUKITY 3aBEPIITY€EThHCS.

3HaueHHS 6upa3y3 OOUHUCTIOETHCS B KiHII KOKHOTO BUKOHAHHS Tijla
UKITY.

Hanpuxnan:

C++

inti, rez=1, N=10;
for (i=1;i<=N;it++)rez=rez +i
couts<“rez="<<rez;

1.2.8.3uka 3 moctymosoro do-while

Ha Bigminy Big nukmis for i while muxn do-while € tukmom 3
MOCTYMOBOIO 1 BUKOPHCTOBYETHCS Y THX BHIAJKaX, KOJM HEBiJOMa TOYHA
KUTBKICTB ITEparliif, ajle UKJI Ma€ OyTH BUKOHAHO HE MCHIIIC Hi’K OJMH pa3.
Mukn do-while B 3arajgpHOMY BHTJISAI MOJKHA IMPEACTABUTH HACTYITHHM
YHHOM:
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do onepamop while gupas);

[IpoimocTpyeMo HOro BUKOHAHHS TaKUM TPUKIIAJIOM:

int rez;

do

{ cout<<*\nBBeniTh uncno:” ;
cin>>rez;

} while (rez !'= 10);

1.2.9Macusu

MacuB —11e Habip OJTHOTHITHUX CJIEMEHTIB, SIKi MAIOTh CIIUIBHE M,
a JIOCTYI JI0 HUX BUKOHYETHCS 32 IHJCKCOM Yy JOBUIEHOMY TOPSIIKY.
EnemenTH MacuBY 3aliMalOTh OJHY HEIEPEPBHY 00JIaCTh OIEpPaTHBHOI
maM’ ATi 1 po3MillieHi B Hil IOCTIIOBHO O€3MOCEpeTHBO OIWH 33 OITHHM,
MOYMHAIOYH 3 0a30BO1 ajpecu.

Hanpuknan:

int a[10];

KBagpartHi Iy>XKKu 03HAYAIOTH, IO iIeHTH(IKATOPH, TICIA KX BOHH
CTOSITh, € iIMEHaMH MacHBiB. UHCIIO B My’)KKaX, 3a7aHe i Yac OTOJIOIICHHS
MacuBYy, BU3HAYa€ KUIBKICTH elleMeHTiB MacuBy. JlocTym 10 OkpeMoro
€JIEMEHTY MAacHBY 3AIHCHIOETBCS 3 BHKOPHCTaHHSIM HOMEpa LBOTO
enementy (iHgekcy). Hymeparis eeMeHTIB MacHBY TIOYMHAECTHCH 3 HYJIS 1
3aKiHuyeThcs N — 1,1 N — KiJIbKICTh €IEMEHTIB MACHUBY.



27

Inimiamizamis MacuBy BimOyBa€ThCS MPH OrOJIOIICHHI. MacuBu
MOXXKHA 1HIMaMi3yBaTH CIUCKOM 3HAa4eHbh a0 CITMCKOM BiJOKPEMIICHUX
KOMOIO BUPa3iB, PO3TANIOBAHUX Y QIrypHUX Mykkax. Hampukian:

int a[3]={1,2,3};

Matpuus — nBomipHuid MacuB. llepmmii iHOexkc MaTpumi 3amae
HOMEp psiJKa, a JPYTHid — CTOBIIIS.

1.2.10Hoxkakunku

Ormepartiss BU3HAYEHHS aIpecH «&» O3BOJISIE BU3HAYHMTH aapPecy
KOMIpKH TaM’ sITi, 10 MICTUTh 3afjaHy 3MiHHY. Hampuxmaz, sKmo a —im' s
3MiHHOI, TO &8 —ajpeca 3MiHHO] a.

ITokaxxguk — 11e TMOXITHWIA THI JAHWX, KA BHKOPHUCTOBYETHCS IS
30epiranHs aapec 3MiHHMX. TOOTO 3HAYCHHAM 3MIiHHOI-IIOKaXYHUKA €
aapeca 3MmiHHOI. OmmMc TakuX 3MIHHHX Y 3arajJbHOMY BHIJISJII MOXHA
MIPEICTABUTH HACTYITHUM YHHOM:

<mun> *< iM's nokadsCuuKa>,

[Ipuxany onmmcy MoKa)kKuuKa!

int *pt; //noxasicuux na sminny yinoco muny
char *pc; /lnokasicuux na 3minmy cumeonbHo20 muny
float *pf; //nokaocuux na sminmny oilicnozo muny
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3MiHHI pI3HUX THIMIB 3aiMalOTh Pi3HY KUIBKICTH KOMIpOK Tam'sTi.
[Ipu 1poMy IS AEIKUX OIepalliid 3 MOKaKYUKaMu HeO0OX1IHO 3HATH 00'eM
BifiBeZIcHOT mam'sTi. OHaK cami 3MiHHI THITY TTOKQXKYUK MAIOTh OJTHAKOBUI
po3mip.

Buxonsum 3 omumcaHoi BHIE omeparlii BU3HAYCHHS aapecH, SKIIO
3MiHHA-TTOK&KIMK Mae iM's ptr (oromomena sk int* ptr), Tomi B sAKocti
3HauYeHHS 1 MOXKHA TPUCBOITH apecy HACTYITHUM YHHOM:

ptr=&vr;

Omeparisi po3iMEHYBaHHsI IMOKaKYMKa (HEMpsSMOI ajpecarii) «*»
JTO3BOJISIE 3BEPTATUCS O 3MIHHOI HE HampsMy, a 4depe3 MOKaXKYUK, STKAN
MICTHTB apecy ITi€l 3MIHHOI.

Sxmo ptr — mokakuuk, TO *Pir — 1e 3HaYeHHS 3MIHHOI, Ha SKY
BKazye ptr. Jnsg npukiany:

int *ptr;
*ptr=1,

Jns oTpuMaHHS 3HAUEHHSA €JEMEHTY MAacCHBY dYepe3 IOKaKIMK
HEOOXiJTHO BUKOPHUCTATHU OMEPaIliio pO3iMEeHyBaHH:.

VY HacTymHOMY HpHUKJIali MPeICTaBICHO J1Ba CIIOCOOM 3HAXOKECHHS
CYMH €JIEMEHTIB JAESKOTO MaCHBY:

C++

constint N = 10;
int arr[N];
int* ptr = arr;

Il L eapianm: uepes noxasxicuux
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int suml = 0;
for (ptr = arr; ptr < &arr[N]; ++ptr)
suml += *ptr;

Il 2 sapianm: 3 suxopucmanusam inoexcie
int sum2 = 0;

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

sum2 += arrli;

1.2.11/Iunamiuni MmacuBH

[lig auHAMIYHUM MacUBOM PO3YMIiIOTh MacHB, PO3MIPHICTb SKOTO
CTa€ BIIOMOIO B IIPOIIeCi BUKOHAHHS MporpaMu. Y mporpamax MoBoro C++
UIE poOOTH 3 JAWHAMIYHUMH MAacHBaMH BHKOPHUCTOBYIOTH OIEPATOPH
KepyBaHHs BUILHOIO 1aM’ TTI0 Newra delete

Bimsna mam st (heap) —me ob6macte mam'sATi, SKa BUILISETHCS
CHUCTEMOIO IS PO3MIIIICHHS 00’ €KTIB, Yac JKUTTS SAKHX HAIPSIMY KePYEThCS
mporpamMicToM. 3a JOMOMOTOIO oreparopa NeW BUALISETHCS MaM SITh ITiJ
JUHAMIYHUH MacuB, a 3a J0TMOMOroro omnepatopa deletectBopenwuii Mmacus
BUJAIIAETHCS 3 TIaM’ AITi.

Omneparop Newmae HacTynHUH popmar:

newiy' s_muny| eupas];

VY pe3ynbTaTi BUKOHAHHA OINEpaTopy NEW B mam siTi BUALISAETHCS
00’eM mam'saTi, HEOOXimHUIM a1 30epiraHHsA JaHWX BKa3aHOrO THITY, 1
HoBepTaeThes 0a30Ba agpeca.

Omnepatop deletemae nactymuuii popmar:
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deletesupas;
delete[] supas;

PosrnsireMO BUIIEHHS IaM’ ATI 111 JUHAMIYHAN MAacUB.

int* mas =new int[n];
deletd] mas;

1.2.12Psiaxu cMMBOJIiB

Psimox — 11€ MOCIiIOBHICTE CHUMBOJIB, SIKa 3aKiHYYETHCS HYJIHOBHM
6aiitom \Q'. JlaHa MOCHIZOBHICTH CHMBOJIB 3aIMCY€THCS B IOABIMHHX
Jarnkax.

Iocmimoprocti B C++  TpeACTaBIsSIOTECS  MacuBaMu  abo
MOKa)XYHUKaMH, TOMY CTaHIapTHO mporpamud MoBow C++ 30epiraroTh
pANKM SK MacwBM Tuiy char. JIus OrojomeHHs  CTPOKOBOI 3MiHHOI
HEOOXITHO BCepeIMHI POrpaMu OTOJIOCHTH MAacUB THITYy Char 3 KiIbKicTIO
€JIEMEHTIB, JIOCTATHHOIO JIJIsI 30€piraHHs HEOOXiTHOTO PsiIKa CHMBOJTIB.

T'omoBHA BIAMIHHICTP MDK CHMBOJBHUMH pSIKAMH Ta 1HITAMH
TUINIAMH MAacuBiB Toyisrae B ToMmy, mo C++ BH3HAYae OCTaHHIN eneMeHT
macuBy. [Iporpamu moBoro C++ TpeaCcTaBIAIOTH KiHEIb CHMBOJIHHOTO
psaaka 3a gomomororo cumBoiay NULL, sxuit B C++ 300paxkyeThcs sk
cnemianpauit cumBoia \0', a060 HyIbOBHIT OAMT.

CTBOpEHHS PSIIIKiB, HAIIPHUKIIA, BiI0YBA€THCS HACTYITHUM YAHOM:

char str2[10]="Hello";




31

Jns crapgapTtHOi pPoOOTH 3 CHUMBONBHUMH psiakamMu B ctuii C
npu3HaueHa 6ibmioreka String.h,ska MicTHTs HACTYIIHI OCHOBHI (DYHKIIIT:

— char *strcafchar *dest, const char *src); genucye psmok SIc B
kinenps dest

— char *strncafchar *dest, const char *src, size_t n)uefiucye ne
OimpIle N MOYATKOBMX CHMBOIIB psaka SIC (abo Bech SIC, SKIIO HOTO
JIOBXXHHA MEHIIIe) y KiHelb dest

— char strchr(const char *str, int ch); #iykae cumBon ch y psaky
Str, mounHaloun 3 TOJIOBH, 1 ToBepTae Horo aapecy, ado NULL skmro
CHMBOIJI HE 3Haﬁ,[[eHO;

— char *strrchr(const char *str, int ch); sykae cumBon chy psaky
Str, mouymHarOYM 3 XBOCTa 1 TMoOBepTae ¥oro aapecy, abo NULL skmro
CHMBOIJI HE 3Haﬁ,[[eHO;

— int strcmgconst char *strl, const char *str2);rexcukorpadiune
TTOPIBHSAHHS PS/KIB;

—int strncmgconst char *strl, const char *str2, size t n); —
JIeKCUKOTpadiuHe MOpiBHAHHSA NepIInX N 0allTiB psIKiB;

— char strcpy(char *dest, const char *src); kemiroe psaok 3 SICy
dest

— char strncpychar *dest, const char *src, size_t n)kesitoe 10 n
OaiiT paaky 3 Srcy dest

— size_tstrlen(const char *str); -HoBepTae JOBXHMHY PsIIKa;

— size_t strspr(const char *str, const char *alp); susnauae
MAaKCUMAJIbHY IOOBXKHHY ITOYaTKOBOI'O ni;[p;mKa 3 Str, oo CKJIaaa€TbCAa
BUKJIIOYHO 3 OaliTiB, mepepaxoBanux B alp;

— char strpbri{const char *str, const char *alp)3#axoauts mepime
BXOJUKEHHS OyIb-KOTO CUMBOILY, TIepepaxoBaHoro B alp, y Str;

— char *strstr(const char *str, const char *pstr)3#axonuts nepiie
BXOJIKEHHS psiaka pstry sStr;

— char strtok(char *src, const char *delim); repeTBoproe psiiok y
MTOCJTIIOBHICTH TOKEHIB.

OpmHak OKpiM PO3TISHYTOTO BHIINE CTAaHAAPTHOTO CIIOCO0Y poOOoTH 3
CUMBOJILHUMH psiikamu B 0i0mioreri STL C++ € mie oxHa 0i0moTeka mjist
pO60TI/I 3 pAAKaMU. Bona JO3BOJIA€ JICTKO BI/IpiH_IyBaTI/I HaCTyrIHi 3az[aqi 3
BHCOKOIO €(DeKTHBHICTIO:

— CTBOPIOBATH, IPUCBOIOBATH, KOINIOBATH 1 BUIAISITH PSAIKH;

— BUKOHYBATU IICPECTBOPCHHSA THIIIB CUMBOJIbHHUX 3MiHHI/IX;

— MOPiBHIOBATH PSIIKY,
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— TMOETHYBATH PSIIIKY,

— BU3HAYATH JIOBXKUHY PsJIKa,;

—3HaXOJUTH 1 3aMilllaTH MOTPiOHUI PparMeHT y psAaKy.

Jns  BukopucTaHHS ndaHOi Oi0JMIOTEKM HEOOXiMHO MiAKIFOYNUTH
3arojIoBHHUM (Qaiiin <String>. Ilicias mpOro ormepariss CTBOPEHHS HOBOTO
psAIKa BUSBUTHCA HACTIIBKH K IPOCTOIO, SK 1 CTBOPEHHS 3MIHHOI OyIb-
SIKOTO 6230BOTO THITY.

string hi(“hello”);
string lo="greetings”;
string es="",

PsaxoBuM 3MIHHAM MOJKHA TIPHCBOIOBATH 3HAYCHHS, SK 1 3MIHHUM
Oy/Ib-SIKUX 1HIIIMX THITIB:

| C++ |

string name(“Fred”);
name = “Paul”;

Ilpu oMy Bci omeparii po3mofiry mam'sTi OyayTh BHKOHaHI
KOPEKTHO.

Omepanii + (KOHKAaTeHAIlis), orepallis MOpIBHSAHHSA (==, > TOWLIO)
JTO3BOJISIIOTH JICTKO BUKOHYBATH BiJIIIOBI/IHI Aii HAJ pAAKAMHU.

1.33aBnanus 10 podoTu

1.3.103HaifoMUTHCS 3 OCHOBHHMH T€OPETHYHHMHU BIIOMOCTSMHU 3a
TEMOIO POOOTH, BUKOPHCTOBYIOUH HaHI METOMUYHI BKa3iBKH, JIEKIII, a
TaKOXX PEKOMEH/IOBaHY JIITEPATYypy.

1.3.2P03’s13aTu 3a 10MOMOror0 nporpam MoBoro C++ iHauBigyaibHEe
3aBJlaHHA, Y3TOJDKEHE 3 BHKJIajadeM. Pe3ynbTaT BUKOHAHHS 3aBJIaHHS
MTOBUHEH BUBOJIUTUCH TIPOTPAMOIO HA €KpaH.

1.3.30¢opmuru 3BiT 3 poOOTH.
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1.3.4BianoBicTH Ha KOHTPOJIbHI 3aITUTAHHS.
1.43micr 3BiTY

1.4.1Merta poboTw.

1.4.23aBnanns 10 poOOTH.

1.4.3Tekct nporpam.

1.4.4Pe3ynpTaTl poOOTH TIPOTPaM.

1.4.5BucHOBKH, IO BiIOOPaKYIOTh PE3yIbTATH BHKOHAHHSI POOOTH
Ta IX KpUTUYHUI aHaTi3.

1.5 KoHTpPoJIbHi 3anuTaHHS

1.5.14xa ocHOBHa CTPYKTypa Hporpamu Moo C++?

1.5.2]Tns goro HeobxigHa GyHKIiS main?

1.5.35k cTBOpUTH BUKOHYBAaHHI KOJ IPOrpaMu’?

1.5.411lo Take 3miHHA?

1.5.55kuM YrHOM BiI0OYBA€THCS OrOJIOIICHHS 3MiHHOT?

1.5.611]o Take KoHcTaHTa?

1.5.75Ixi Tunu maHux Bam Bigomi?

1.5.8kwuii po3mip mam’ SITi BiAMOBIAA€ BIJOMUM BaM TUIIAM JaHUX ?

1.5.94ki icHytoTh MOIU(DIKATOPH THITIB?

1.5.105IxkuM YMHOM BH3HAYAETHCS MOPSAIOK OOUNCIICHHS BUPaA3y?

1.5.11HageniTh onepariii 3a MPiOPUTETOM.

1.5.12Konu BUKOPHCTOBYIOTH ONEpPaTOpPH BUOOPY Ta MHOXXHHHOI'O
BUOODY?

1.5.13flkumM YMHOM MOXKHa BHKOpPHCTaTH YMOBHHI omepatop if-
else?

1.5.143 yoro ckIaa€eThCsl YMOBHUIN BUpa3?

1.5.155lkuM YMHOM MOKHA BUKOPUCTATH ONEPaTOp MHOXXUHHOTO
BrOOpy switch?

1.5.1651kuM YHHOM OpraHi3yBaTH BBEICHHS Ta BUBEICHHS JaHUX ?

1.5.175Ix nogatu KOMEHTapi 4O IporpamMu’?

1.5.18HaBeniTe OCHOBHI MaTeMaTH4Hi QyHKIIII.

1.5.19111o take IDE? ki icHyroTh cydacHi IDE?

1.5.2051xkum yMHOM BUKOHYEThCS 3HeBakeHHS B IDE?

1.5.21]In1 dYoro mnpu3HA4YECHI Ta SKAM YHHOM peali3yloTbCs
ITOPUTMHU 3 HUKITIYHOIO CTPYKTYPOIO?
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1.5.2251ki icCHYIOTh BUIU ITUKITIB?

1.5.233 skux ckIagoBuX HOO0YA0BaHUM MKy C++7?

1.5.24HaBenite mpukiIagu 3amad, JUIS  PO3B’S3aHHA  SKHX
BUKOPHUCTOBYIOTHCS ITUKJIH.

1.5.25HaBenite OJIOK-CXeMy LHKIY 3 MEPEAYMOBOIO Ta IOSCHITH
TIPUHITAT JTii alTOPUTMY.

1.5.26HaBenitey OnOK-cXeMy LHKIY 3 IMOCTYMOBOIO Ta TIOSCHITh
TIPUHITAT JTii alTOPUTMY.

1.5.27HaBenith OJIOK-CXeMy ITEPaliHHOTO MHUKIY Ta TOSCHIThH
TPUHIMIT JTii aITOPUTMY.

1.5.285kuit mukn moBu CH++ peanizye IUKI C TMEPEIyMOBOIO?
Hagenites popmy #oro 3amucy.

1.5.295knit mmkn moBu C++ peanmizye IUKI C TOCTYMOBOKO?
Hagenite Gpopmy Horo 3anucy.

1.5.3050kuit nukin moBu C++ peanisye itepamiiinu 1ukia? Hapenite
(dhopMy ioro 3amucy.

1.5.31V sxux BUMagKax HeoOXimMHO 3acTOCOBYBaTH nuka while?

1.5.32V sxux Bumagkax HeoOXimHO 3acTocoByBaTH nuki for?

1.5.33V sxux Bumazkax HeoOXimHO 3acTocoByBaTH nukia do-while?

1.5.34Yum Bigpisusietnest mukn While Bix muxomy for?

1.5.358kumu  cnocobamMm  MOXKHa  peayli3yBaTH  3YMTYBAaHHS
MOCJIIIOBHOCTI YMCEN ICAKOI JOBKHHHU 3 KJIaBiaTypu?

1.5.365IkuM YMHOM BUKOHATH PO3PaXyHOK HECKIHUCHHUX CyM?

1.5.37 /1511 9oro BUKOPUCTOBYIOTHCS LIUKIIN 3 TIOCTYMOBOIO.

1.5.385lkuM YHMHOM BHKOHATH IIEPETBOPEHHS 3 OJHIET CHCTEMH
YHUCJICHHS B 1HIITY?

1.5.39Y uyomy mnomsirae anroput™m EBKimiga ans 3HAXOMKEHHS
HaiO1IBIIOr0 CIIJIBHOTO OIJILHUKA?

1.5.405lkuM YMHOM BH3HAYMTH HAHOLIbINE CIIJIBHE KpaTHE IBOX
qucen?

1.5.41111o po3ymirOTh i MacuBom?

1.5.4251kuM YMHOM MOXHA OTOJIOCHTH MacuB?

1.5.4351k MoskHa 1HiIiaTi3yBaTH MacuB?

1.5.443na4yeHHs SKUX THITIIB MOXKYTb IPUHAMATH €JIEMEHTH MacHBY?

1.5.4551kuM YMHOM OTPUMATH JOCTYII 10 €JICMEHTIB MAaCUBY ?

1.5.4651kuM YMHOM PO3TAILIOBaHI €JICMEHTH MacHBY B Iam’ sTi?

1.5.47Yum Biapi3HIAETHCS MATPULIS BiJl MaCUBY?

1.5.48l1lo Take onepauis BU3HAUCHHS aApecu?
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1.5.491Jo Take MOKaKINK?

1.5.505IkiM YHHOM OT'OJIOCHTH MOKKYHK?

1.5.511I]o Take onepaist po3iMEeHyBaHHS IOKaXINKa?

1.5.525lkuM YMHOM OTpUMATH AOCTYI JI0 €JIEMEHTIB MacUBY 4epe3
MOKKINK?

1.5.53Iki MacuBH HAa3UBAIOTHCS AMHAMIYHUMH ?

1.5.54Y sxomy BUNaaKy cilifi BAKOPUCTOBYBATH AMHAMIUHI MacHBH,
a 'y IKOMY CTaTH4Hi?

1.5.555kuit cuHTaKCHC Mae onepaTtop New?

1.5.5641ki nii BuKOHYe onepaTop New?

1.5.571kwnii cunTakcuc mae oneparop delete?

1.5.585kuM 4MHOM BUIIJIUTH 1aM’ SITh I JUHAMIYHUNA MAacUB?

1.5.59111o Take heap?

1.5.6041ki onepauii MoXXHa BUKOHYBAaTH HaJ| MOKKIUKAMH ?

1.5.61111o po3yMitOTh IiJi CHMBOJIbHUM DPSIIKOM?

1.5.62YumM BiAPI3HAIOTHCS PSAKH Bl MACHBIB CUMBOJIIB?

1.5.63Yum Bimpi3Hs€TBCS 3amuC PSAKIB Bill 3alHUCy OKPEMHX
CHMBOJIIB?

1.5.6451kuM THIIOM JaHHUX MPEACTABISIOTHCS PAAKU B MOBI C++7?

1.5.655IkuM unHOM OT0OCHUTH PSIOK y C++7?

1.5.6651kor0 Moke OyTH MakCHUManbHa JOBXKWHA psiaka B C++7?

1.5.6751ki 610y1i0TeKH MPU3HAYEH] AJIs1 pOOOTH 3 PSAAKAMHE?

1.5.685Iki ocHoBHI (yHKLii Hagae 6idmioTeka String.h?

1.5.695lkuM YWMHOM [03BOJISIE TIPAIIOBATH 3 psAKamMu Oi0mioTeka
string?

1.5.709um pobota 3 psakamu B 6ibmioreri String BigpisHAETHCS Bi
6i6miorexu String.h?

1.5.715xi ocHoBHi QyHKHiI poboTH 3 psaakamMu Hagae OibmioTeka
string?

1.5.72Yum Bigpi3HsAETbCA PoOOTa 3 pAOKAMH SK 3 MacHBaMH
CHMBOJIIB Ta 3a JOMOMOTOI0 0i0mioreuHnx (pyHKOin? Skuii 31 cmocobiB y
SIKMX BUIAAKaX € e(peKTHBHIIINM ?

1.5.7351kuM YMHOM BU3HAYUTH JOBXKHUHY PsIKA?

1.5.745xkuM YMHOM BUUTUTH CJIOBA 3 PsiiKa?

1.5.750o Take KOHKAaTeHAIlis PAOKIB Ta SKAM YHHOM BOHA
BUKOHYEThCS?

1.5.765IxkuM YMHOM NOPIBHATH 3HAYCHHS IBOX PSAIKIB?

1.5.775kuM YMHOM 3HAUTHU PAAOK Y PAOKY?
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1.5.785IkuM YHHOM 3HAHTH CUMBOJI Y PSAKY?

1.5.795IkuM YHHOM TIEPETBOPUTH PSAAOK HA 3HAUCHHS 1HIIIOTO THITY?

1.5.805lkuM YMHOM TIEPETBOPUTH 3HAYEHHS JACAKUX THIIIB Y
CUMBOJILHUH THIT?
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2 PO3PAXYHKOBO-TPA®IYHE 3ABJIAHHS Ne2
ITPOT'PAMYBAHHSA HA OCHOBI BUKOPUCTAHHA
®ANJIB, KOPUCTYBAIIBKHUX THUIIB TA
PO3POBJIEHHS BATATO®AMJIOBUX MTPOTPAM

2.1 Meta poboTn

3akpinuTH 3HAHHSA 1 HABWYKWA, HEOOXIiAHI I TpOrpaMyBaHHS 3
BUKOPUCTaHHSIM  (QYHKLiH, KOPUCTYBallbKUX  THIIB,  aJIrOPUTMIB
CcopTyBaHHs, (paiyliB Ha MIPAKTHUII B TIPOIIECI pO3POOIICHHS IIPOTrpaM MOBOIO
nporpamyBanHs C++ mis po3B’s3aHHA KOMIUIEKCHHX 3aB/aHb, a TaKOX
HaBUMTHCS CTBOPIOBAaTH OaraToailyioBi mporpaMHi IpOEKTH.

2.2 OcHOBHi TeopeTHYHI BitomocTi
2.2.1Bu3HayeHHs Ta BUKJIUK QyHKUii y mporpami

@yHKUisg — 116 IMCHOBAaHA YaCTHHA MPOTPaMHOT0 KOy, IpU3HAaYeHa
JUISl BUKOHAHHS BH3HAUYEHHX i B MEXaX IpOrpaMu.

3 noHATTSIM ¢yHKLIT y MoBi C++ 1oB’ s13aHi:

— onuc (yHKIIi;

— IPOTOTHN (PYHKITI1;

— BUKJIUK (YHKIIII.

Onwc GpyHKLIT CKIAAA€THCA 3 ABOX YACTHH:

— 3aroJIOBKa;

— Tija.

Omnwc ¢pyHKLIT Mae HACTYIHY 3araibHy (GOopMy 3amucy:

[mun_ pesynomamy] <im’s_¢ynuxyii>([ cnucox_napamempis))

{

mino_ghyHxyii
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Tun pesynbmamy — 1ie THIT 3HAUYCHHSI, IKE MOXE TTOBEPTATH (YHKIIiS.
Crrerdixarop VOid BUKOPHUCTOBYETHCS ISl BU3HAYEHHS (DYHKIIIH, SKi HE
MOBEPTAIOTH HISIKOTO 3HAYCHHS.

Y cnucky napamempie Uil KOXKHOTO TapameTpa HEOOXiHO
3a3HAYUTH THUI TapaMeTpa Ta Horo iM's. DyHKIS MOXE HE MaTH
mmapameTpiB.

Tino ¢ynxyii — 1e TOCIHIJOBHICTh OTOJIONICHh 1 OMNEpaTopiB, SKi
OIMCYIOTH BU3HAYCHUH alTOPUTM.

Omneparop moBepHeHHs 3 (DYHKIII B TOUKY BHKJIMKY return pupas]
Mae TMOABiMHE NpW3HAUeHHA.: BiH 3a0e3nedye HeraiiHe MNOBEPHEHHS Y
30BHIIIHIO (YHKIiI0O i MOXXE BHKOPUCTOBYBAaTHCS MJsl TMepedadi y
BIJIMIOBIIHY TOYKY OTPUMAHOTO Y (DYHKIIIT 3HAUCHHS.

[IpoTtoTun ¢yHKIIT MOXKe BKa3yBaTHCS OO BUKIWKY (YHKLIT 3aMiCTh
ornucy ¢yHKUIi AMS TOro, MO0 KOMIUISATOP MIr BHUKOHATH MEPEBIpKY
BIJITOBITHOCTI THITIB apryMeHTIB 1 mapamertpiB. [IporoTun ¢yHKIT 3a
CHHTAaKCHCOM TOMIOHMNA 3aroioBKy (QyHKII. HampukiHIli TpOTOTHITY
CTaBUTHCS Kpamka 3 KoMor. [lapamerpu ¢yHKIII B HPOTOTHII MOXYTh
MaTH iMEHa, aJie 1ie He 000B’ I3KO0BO.

KomminsiTop BHUKOPHCTOBYE TPOTOTHIT (YHKINI I TOPIBHSIHHS
TUNIB apryMeHTiB 3 TumaMu napamerpiB. Mosa C++ He mnepeabauae
ABTOMATUYHOTO TIEPETBOPEHHS THIIB y BHITaKaX, KOJU apryMEHTH HE
CITIBIIAIAl0Th 3a THUIAMH 3 BiIIIOBIIHIMHE M TapaMeTpamH.

Buknuk ¢yHKLIT MOXHa MPEACTABUTH 33 JOMOMOTOI0 HACTYITHOTO
3arajabHOTO BUTIISAY:

im'a_ynryii(cnucox_apeymenmis);

s dyukiii fun 3 GakTuaauM mapaMeTpoM x, SIKHI epeaacThCs i
Yac BUKJIMKY, BUKIMK MOXKE BUKOHYBaTHCh, BAKOPHCTOBYIOUH 3MIiHHY I€S,
sKili Oyne TPUCBOEHO 3HAYCHHS, OTPUMaHe 3 (YHKINI 3a JOIMOMOTOI0
oreparopa return,HacTyITHUM YHHOM:

—fun(x); — sxmo ¢yHKIisS He mMOBeprac 3HAaYeHHA abo SKIIO
3HAYCHHSI HETIOTPiOHO 30epirary;

—res = fun(x);— ko ¢yHKIis MoBepTae 3HAYCHHS.



39

KinpkicT 1 THIHM (GOpMaTbHUX apTyMEHTIB MMOBHWHHI CITIBIAJATH 3
KUIBKICTIO 1 TUIIOM (haKTUYHUX mapaMeTpiB GyHKIil. [Ipu BUKIKMKY GYyHKIIT
(hakTUUHI MapaMeTpH MiJCTABISIOTHCS 3aMicTh (POPMANTbHUX apTyMEHTIB.

3HavyeHHs (opMalbHUX MapaMeTpiB MOXYTb OyTH 3aJaHi 3a
3aMoBYyBaHHAM. [Ipu mpomy mpu ommci (YHKIT IHEepeNiK mapameTpiB 3a
3aMOBYYBAaHHSM IIOBHHCH MICTHUTHCS B KIHIII CHOHUCKY (HOpMaTbHUX
napameTpiB QyHKuii. Hanpukmaz:

void fun(int i, int j = 7);
void myfun(nt i, int j = 7,int k = 8);

[puknax ¢GyHKINT, SKa BUKOPHCTOBYETHCS JUISI OOYUCICHHS CYMH
JIBOX YHCET:

C++

int add_valuesiift a, int b)
{ int result;

result =a+b;

return result;

}

Y TekcTi mporpamMM BHKIMK AaHOi (YHKIII MOXHa BHUKOHATH
HACTYITHUM YHMHOM:

int result=add_values (1, 2);

2.2.2PexypcuBHi pyHKuii

PexkypcuBHa ¢yHKUis — e ¢QYyHKLiA, y T K01 3IiHCHIOETHCS
BUKJIMK Li€T 5K QyHKIII.
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[puknax pekypcUBHOT QYHKITIT:

C++ |

int sum (nt n) {
if (n==1)
return 1;
else
return n + sum(n-1);

}

2.2.3Ctpykrypu. llepenaivenns. O0' exHaHHSA

CTpyKTypH JO3BOJISIIOTH TPYITYBaTH Y OJIHII 3MIHHIN MOB’ s13aHi1 J1aHi,
THITH SIKUX MOXYTb PI3HUTHCS.
Jlns BU3HAYCHHSI CTPYKTYPU BHKOPHUCTOBYETHCS HACTYITHA 3arajbHa

tdopma:

struct iv’ si_cmpyxkmypu {
mun_1none 1,
mun_2none_2,;

mun_Nnone_N;
} cnucox_sminnux;

PoszrnsgaeMo npuknan BU3HAYEHHS CTPYKTYpPH:

struct building

{

char *owner;
char *city;
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int amountRooms;
float price;

g

Jlns BU3HAYCHHS 3MIHHUX 33JaHOTO THITYy Ta BCTAHOBJICHHS 3HAYCHBb
MOYKE BUKOPUCTOBYBATHCS HACTYITHUH CIIOCIO:

building myb;
myb.price=300;
myb.amountRooms=3;
myb.city="Zaporizhzhi;
myb.owner=P. Petrenkd;

[epeniueHHS BUKOPUCTOBYIOTHCS, KOJNU HEOOXiJTHO OTOJIOCHTH
JesIKy 3MiHHY, sIKa TIPUIIMae 3Ha4eHHS 3 ISSIKOT0 Habopy.
[Mpuknan BU3HAYCHHS NEPEITiuCHHS

enum open_modes{ input = 1, output, append };

[lig 00’ exHAaHHAM PO3YMIIOTH THII, y SKOMY BCi 3MiHHI PO3AUISIOTH
OJIHY AIJISTHKY TaM’ SITi.

Jns BU3HAUCHHSA 00’ €IHAHHS BUKOPUCTOBY€ETHCS HACTYIHA 3arajbHa
tdopma:

union v’ s_muny {
mun_1none_1,;
mun_2none_2,;
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mun_Nnone_N;
} nepenix_sminnux;

OO0’enHaHHA € CTPYKTypaMH AaHUX, fAKi JO3BOJSIOTH 30epiraTu
NOB’ si3aH1 yacTUHM iHpOpMaIii Bcepeauni ogHiei 3miHHO1. Ha BinmMmiHy Bin
CTPYKTYpH 00 €IHaHHS 30epira€ 3HAYCHHS TIABKH OJHOTO CIIEMEHTY B
KO>KHUII MOMEHT Yacy.

Hanpuknan:

C++

union distance
{
int miles;
long meters;
} walk;

2.2.4CopTyBaHHs JaHUX

CopTyBaHHSIM HAa3WBaIOTh BIIOPSIKOBYBAaHHS 33 KJIIFOYaMHU CJICMCHTIB
JIESIKOT CTPYKTYPH JaHUX, HA SKili BU3HAYCHO BiHOIICHHS TOPSIKY.

IcHye GaraTo anTOpUTMIB COPTYBaHHS, CEpPeld SIKUX 30KpeMa MOXKHA
PO3MIISIHYTH COPTYBaHHS BUOOpOM, 0OMiHOM, BctaBkamu, [llenna, 3muTTsm,
HiAPaxyHKOM.

2.2.4.1CopTyBaHHsI BHOOPOM

Ines meromy momsrae B TOMY, IOO CTBOPIOBATH BiJICOPTOBAHY
MOCHIJIOBHICTh  NUISXOM MPUENHAHHA 10 Hel y MPaBUIBHOMY MOPSAKY
OJIHOTO €JICMEHTA 32 1HIINM.

IToOymoBa BigCOpPTOBaHOI MOCIIJOBHOCTI TOYHMHAETHCS 3 JIBOTO
KIiHIIS MacHUBY.

ANTOPUTM CKIJIAZIA€ETHCS 3 N TOCTIJOBHUX KPOKIB, IMOYMHAIOYH BiT
HYJILOBOTO 1 3aKiHIyr0uH (N-1)-M.
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Ha i-mMy kpomi BubHpaeThcs HaiiMeHIHii 3 eneMeHTiB afi]...a[n-1] i
BHKOHYETHCS 3aMiHa HOTo MiciisaMu 3 afi].

HesanesxHo Bi HOMepa MOTOYHOTO KpPOKY i, B pe3yibTaTi HOro
BUKOHaHHS NociioBHICT a[0]...a[i] € BnopsimkoBaHOto. Takum YUHOM, Ha
(n-1)-my kpori BCS  IOCTITOBHICTB, OKpiM  «[N], BHABIAETHCS
BIZICOPTOBAaHOI, a a[N] CTOITh CIpaBemJIMBO HA OCTAHHBOMY MICIN: BCi
MEHIII €JIEMEHTH BXKE PO3TAIIOBaHi 31TiBa.

2.2.4.2CopTyBanHs ooMiHOM (Oyab0aIIKOBE)

ITim yac BUKOHAaHHS COPTYBaHHS OOMIHOM MAacCHB TPEJCTABISETHCS
pO3TallyBaHHSM 3rOpH BHU3: BiJl HyJIbOBOTO €JIEMEHTa JI0 OCTAaHHBOTO.

Imess MeTOny: KpOK COPTYBaHHSI IOJIATAE B MPOXOIi 3HH3Y Bropy
MacuBOoM. Y  TIPOIECi TMPOCYBaHHS IO MAacCHBY THOPIBHIOIOTHCSA Iapu
CyCiIHIX eJIeMeHTIB. SKI0 eleMEeHTH  JeIKoi Taph 3HaXOIATHCS B
HEIMPaBUILHOMY TIOPSIKY, TO HEOOX1THO MTOMIHATH iX MiCIIIMH.

[licna HynmpOBOrO TPOXOAY MO MAacCHBY 'Bropi" BHSBISIETHCS
"HaWJeT i eTeMeHT .

HactynHuii mpoxin poOUThCST O APYroro 3ropu e€JeMEeHTa, TaKuM
YUHOM JIPYTHHA 33 BEIWYMHOIO CIIEMEHT IMiJiiiMaeThCs Ha TPABUIBHY
MO3ULIIO.

Ha xoHiii iTepallii BUKOHYIOTHCS MPOXOAN HIDKHBOIO YACTHHOIO
MacuBy, SKa 3 KOXHHUM IIPOXOJIOM 3MEHIIYEThCS JOTH, JTOKH B Hil
3aIIUIINTECS TUTBKUA OAHMH elieMeHT. Ha 1iboMy COpTyBaHHS 3aKiHUYEThCH,
OCKLUTBKH ITOCITIIOBHICTH BIIOPSAKOBAHA 33 3pOCTAHHSIM.

2.2.4.3CopTyBaHHS BCTABKAMH

PosrisHeMo il anroputMmy Ha i-My Kpoiti. [TocaiToBHICTE 0 IHOTO
MOMEHTY po3niiieHa Ha 1Bi yactuHu: ToToBY a[0]...a[i] 1 HeBperymboBaHy
ali+1]..a[n].

Ha macrymuomy, (i+1)-y kpomi anropurmy 6Gepemo afi+l] i
BCTaBIIIEMO Ha MOTPiOHE MiCIle B TOTOBY YaCTHHY MAacHUBY.

[Touryk BigMOBIMHOTO Micl JUIS YEProBOTO €JIEMEHTa BXiTHOL
MOCTIIOBHOCTI  3MIMCHIOETHCSI TIUIAXOM  TOCHIIOBHUX TIOPIBHSHB 3
€JIEMEHTOM, 1110 CTOITh Iepe]] HUM.
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3ayIe)KHO Bifl pe3yibTaTy MOPIBHIHHS €IEMEHT a00 3aJIUINAETHCS Ha
OTOYHOMY MicCIli (BCTaBKa 3aBepiieHa), ab0 BOHHM MIiHSIOTHCS MICIIIMHM i
NpOIIEC TTOBTOPIOETHCS.

TakuM 4YHHOM, y TpOIECI BCTAaBKH IPOCIIOETHCS €IEMEHT X J0
MOYaTKy MAacHBY, 3yIHUHSIOUYKChH Y pa3i, KOJW 3HAWJCHO €JIeMEHT, MCHIIHI
X 200 JOCSTHYTO MOYATOK MOCIIiTOBHOCTI.

2.2.4.4CopryBanns llleana

Coprysanus lllemna € wmoaudikaiiero aaropuTMy COPTYBaHHS
IPOCTHMH BCTaBKaMH.

Po3riissHeMO anropuT™M COpTyBaHHsA Ha npukiaai MacuBy af0]..
a[15]:

a) BUKOHATH COPTYBAHHS MPOCTUMHU BCTABKaMH KOXHHUX 8 TpyI 3 2-X
enemenrtiB (a[0], «[8]), (a[1], a[9]) ... (@[7], a[15]);

0) BUKOHATH COPTYBAaHHS KOXHOI 3 YOTHPHOX TPYH MO 4 €JIeMEHTH
(a[O], a[4], a[8], a[12]) ... @[3], a[7], a[11], a[15]);

B) BUKOHATH COPTYBaHHS 2 TPyl 1O 8 eIeMEeHTIB, MOYMHAIOYHU 3
(a[0], a[2], a[4], a[6], a[8], a[10], a[12], a[14]);

') BAKOHATH COPTYBaHHS BCTaBKaMH BCiX 16 eneMeHTIB.
2.2.4.5CopTyBaHHS 3JIUTTIM

[Ipu copTyBaHHI 3IMTTAM Ha i-My KpOLl MacuB & po30MBAEThCS Ha
BIIOPAAKOBaHI  migMacuBH  (IIOCIIZOBHOCTI  €JIEMEHTIB MAacHBY, IO
PO3TaIIOBaHi MOCIIiIE) JOBXHHN Size

[apu cyciaHiX MiAMAacUBIB 3IMBAIOTHCS y BIOPSAKOBAHI MiIMaCUBU
JOBXUHH Siz€* 2 y nonomi>kHoMy MacuBi b.

ITicns mpucBOEHHs & 3HadyeHHS D Ta 30imbIIEHHS BABIYI 3HAYEHHS
SiZEe3muTTS MOBTOPIOETHCS VIS i IMACUBIB OLIBIIIOTO PO3MIpY.

Iporiec 3aBepiyeThes, Koau Size ctae OimbiuM ab0 piBHEM N.
Ockinpkr mpu | = 1 migmacuBu 3 1 emeMeHTa BIOPSAKOBaHI 3a
O3HAYCHHSM, y pe3yNbTaTi OyJie OTPUMAHO BIOPSIKOBAaHHI MacuB a.
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2.2.4.6CopTyBaHHA MiIpPaxXyHKOM

B copryBanHi nigpaxynkom (counting sortyiependavaerscst, oo Bei
N eleMEeHTIB — ITiTi Yucha, sKi Jiexarts B intepsani Bix O mo K, ne k — nesika
LJIa cTaja.

OcHOBHA iJIes] COPTYBaHHS MiAPaXyHKOM TIOJISTaE B TOMY, ITIOO TSI
KOXXHOT'O BXIIHOTO €JIEMEHTY X BU3HAYHUTH KUTHKICTh €IIEMEHTIB, SIKi MEHIII
3a X. 3a momoMororo maHoi iHpopMarlii eTeMeHT X MO)KHa PO3TalllyBaTH Ha
TiM TIO3MITIT BUXiTHOTO MacHBY, Ji¢ BiH MOBMHEH 3HAXOAWTHCH. Hanpukirar,
SIKIIO BCHOTO € 17 eIeMEHTIB, SIKi MEHIII 3a X, TO Y BUX1JIHI{ TIOCIiIOBHOCTI
€JIEMCHT X MMOBUHEH 3aiiMatu 18-y mo3uitito.

2.2.5Po0oTa 3 daiinamu

YV  mporpamax, Hammcanumx MoBoro C/C++, Bci  omeparrii
BBEJICHHS/BUBEIEHHS PEATi3yIOTHCS 3a JOIMTOMOT00 0i0mioTeuHnX (PYHKIIiH,
IO BXOJSTH A0 CKJaay KOHKPETHOI CHUCTeMH mporpamysanHs. [lim dac
pobotu 3 daitmaMu AaHi MOXKYTh IepelaBaTucs y OiHapHOMy abo B
TEKCTOBOMY (popMari.

biomioreka C/C++ migTpuMye aBa OCHOBHI crmocoOu poOoTH 3
(hatimamu:

— ¢opMaToBaHe BBEACHHS/BUBEINCHHS 3a JOIMOMOTOI (BYHKILiH
(3aromoBHwmii ¢aitn stdio.h);

— IMOTOKOBE BBE/ICHHS/BUBEICHHS (3aroioBHui daitn fstream).

3a mepmoro cmocoby poboru 3 (aiimamu (32 JOIOMOTOIO
6i0mioTeunnx ¢yukmiii Stdio.h) sacrocoByerbes chemiagpHa Kepyroda
CTPYKTypa, 10 MicTUTh iH(opManito mpo ¢ailn Ta Hagae THUMYACOBHN
Oydpep nmna 30epiranns nanmx. JlaHa ctpykrypa mae tun FILE. Kpim
TAMYACOBOTO Oydepy y Kepyrodili CTpyKTypi MICTHThCS iH(OpMAIlS Tpo
igenTudikatop ¢ailnmy, Horo posTalryBaHHS Ha IHUCKY Ta TOKaXYHK
MOTOYHOI O3ULil y (aiimi.

Tumnosuii crieHapiit podoTu 3 dainamu:

— BiakputTs aiiny. BKasyeTrbes iM's (aiiay, BU3HAYAETHCS PEKUM
Joctyny (YMTaHHs, 3alMC, T0JaBaHHA) Ta THI (aity (TekcroBuil abo
JBIAKOBHIA);

— uynuTaHHS a0o0 3ammMc JaHWX: MICIS TOTO, SK BIOIKPUTTS dailry
YCIIITHO BUKOHAHO, 3 HHOTO MOXKHA TIPOYUTATH 200 3amucaTH B HHOTO JaHi
y BU3Ha4eHoMY (popmati (popmaTroBaHe BBEeIICHHS/BIUBEACHHS);
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— 3akpuTTd dainy. IS 3aBepiieHHS pobdoTm 3 ¢aiiaoM Horo
HEOOXITHO 3aKPUTH.

Jns peanizanii manoro cueHapiro B 0ibmioreni Stdio.h mpusnaveni
HACTYMHI YHKIIT:

— BigkpurTs daitny — dpyukiis fopen();

— ¢opMaToBaHe BUBEAEHHS IaHUX — cimeiictBo (ymkiii printf()
(fprintf());

— ¢opmaToBaHe BBEAECHHS HaHWX — ciMmelictBo ¢yrkiii scanf()
(fscanf());

—3akpurTs (aitny — fclose().

@ynkuis fopen()mae HaCTYIHUIT CHHTAKCHC!

FILE* fopen €ongt char * iv's_ghatiny, const char * peowcum);

VYV cranmapri moBu C/C++ cepen IHIMX BH3HAYEHO HACTYIIHI
PEXKUMU TOCTYITY 10 (haiiB:

—f — J0OCTym TiNbKH IS YHTaHHS (3aCTOCOBHUUM TUTBKH IS
icHyro4oro daiiy);
—W — JocTym Uil 3amucy. sKmo (aim icHye, WOro BMICT

OUUIIYEThCA, a sAKImO (ain He IiCHye, TO B TaKOMYy BHUMAJIKy BiH
CTBOPIOETHCH;

—a —IoCTyl s JoJaBaHHS HOBOI iHopMaIli: sAKmo ¢aia Bxe
iCHy€, JaHi JIOMAaThCA B KiHEIb, a SKIO (ailm He iCHye, TO B TaKOMY
BUTMAJKY BiH CTBOPIOETHCS.

Ilpu BHU3HAYECHHI pEXKUMY JOCTYIy Ui ABIAKOBOTO (ailry
BHKOPHUCTOBYETHCS THIT (aiiay b, a ms rekcroBoro daiiny — t.

Oynkuis BuBeneHHs manux y Qaiin fprintf() mae wHacTymHmit
CHUHTAKCHC:

int fprintf (FILE * nomix, const char * ¢popmam, ...);
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B sixocti mapametpa gpopmam MOXKe BUKOPHCTOBYBATHUCS JOBITBHUN
PAIOK, III0 MOYKE MICTUTH criedikaTopu GopMaTy HaCTYITHOTO BUTIISTY:

%[ npanopu]| wupunal[. mounimo][ dosxcunal cneyughixamop

Ione cneyugixamop Bu3HA4ae Tum Ta GopMaT HaHUX, IO Oyze
3amucano y ai.
Oyukis fscanf()mae HacTymHMIA CHHTaKCHC:

int fscanf FILE * stream,const char * format, ...);

st untanus 3 ¢ainy abo 3amucy B (Gaiin CTpyKTypH ad0 MacuBy
BUKOPUCTOBYIOTh HACTYIHI (DYHKIII{:

size t fread {oid * ptr, size t size,size t count,FILE * stream);
size t fwrite (const void * ptr, size t size,size t count,FILE *
stream);

Jani ¢pyHKIIT MarOTh HACTYITHI TTApaMETPH.

— ptr — NOKaX4YMK Ha MacuB, O Oyae mpountaHo 3 ¢aitty (abo
3amrcaHo B (aiin);

— Size —po3Mip eneMeHTy MacHuBy B OaiiTax;

— couNnt —KiJIBKIiCTh €JI€MEHTIB y MacHBI;

— stream -flokax4uk Ha cTpykTypy FILE.

3a apyroro croco0y po0oTH 3 (aiaMi BUKOPUCTOBYIOTHCS MTOTOKH
BBelIcHHA/BUBEIeHHS ifStreamra ofstreanmsinmosigHo.
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VY TakoMy BHNAAKy s BIAKPHUTTA (ailly MOKHA BHKOPHCTATH
HAaCTyNMHI CIOCOOM Ha OCHOBI CTBOPEHHS IIOTOKY Ta 3acTOCYBaHHS
BiJIOBITHAX METOIiB, IPEJICTABICHUH Y 3araJbHOMY BHTJISIIII

EXP

ifstream (const char * filename, mode);
ofstream (const char * filename, mode);
void open (const char * filename, mode);
void open (const char * filename, mode);

[Ipu 1bOMY BHKOPUCTOBYIOTHCSI HACTYITHI ITapaMeTpH:
— filename —-ims daitny;
— mode —pexxum gocTymy a0 daiiny:
a) app —IoCTyN IS 10JaBaHHsl HOBOT iH(pOpMaIlii;
0) ate —1epemMicTUTH BKa3iBHUK (pailily B KiHEIb;
B) binary —pexxum nocrtymy mo 6inaproro ¢aiiny;
r) iN — DOCTYII IS YNTaHHS,
1) Out —gocTyn [yist 3amucy;
€) trunc —CcTBOPHUTH MOPOKHiH (haiiil I YNTAaHHS Ta 3aIUCY.
[puknan BiAKpUTTSA (aiiliB 3a JOIMOMOIO0 TOTOKIB:

ifstream in1(“test.in”);
ofstream out1(“test.out”);

2.2.6CtBOpenHs 0aratogaiijoBUX NPOrPAMHHX MPOEKTIB

V GararodaiiioBoMy MpoekTi (YHKIII, SAKi BU3HAYAIOTHCS B OJHOMY
(haiii mporpaMu, MOXXYTh BUKOPUCTOBYBATHChH Y 1HIIIOMY .

Hampuxman, posrisHeMO — eleMeHTapHy TmporpaMmy, Vv SKii
o0UYnCIeHHS CYMH JBOX IIJIMX YHCENI pPealli3oBaHO Yy  BHIJLAI
KOpHCTYBaIbKol QYHKIIIT Ta BAHECEHO B OKpEeMH (aii.
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VY TakoMmy BHIAAKy ToJOBHUE (aitm mporpamu Main.CPp MiCTHTh
HACTYIHHUM TEKCT:

C++ |

#include <iostream>
#include "mycalc.h"

using namespacestd,;

int mainint argc,char *argVv][])
{ using namespacenycalc;
int c=mysum(10,15);
cout<<c;
return O;

}

Tekcr daitmy mycalc.h:

namespaceamycalc
{int mysumint, int);

}

Tekcr daitmy mycalc.cpp:

C++

#include "mycalc.h"
namespaceamycalc
{int mysum {nt a,int b)
{ return a+b;

}

}
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2.33aBaaHHs 10 podOTH

2.3.103HalloMUTHCS 3 OCHOBHUMH TCOPSTHYHHUMH BiJJOMOCTSIMH 32
TEMOIO POOOTH, BUKOPHCTOBYIOUH JaHI METOJWYHI BKa3iBKH, JEKIIi, a
TaKOX PEKOMEH/IOBaHY JIITEPATypPy.

2.3.2Po3’ s13aTu 3a gonomMoroo nporpam MoBoto C++ iHIUBiAyanbHE
3aBJ/IaHHS, Y3TOJKCHE 3 BUKIIAaueM.

2.3.30¢opmuTH 3BIT 3 poOOTH.

2.3.4BianoBicTd Ha KOHTPOJIbHI 3alTUTaHHS.

2.43micT 3BiTY

2.4.1Merta poOoTHu.

2.4.23aBnaHHs 10 poOOTH.

2.4.3Tekct nporpam.

2.4.4Pe3ynbpTaTi pOOOTH IIPOTPaM.

2.4 .5BuCcHOBKH, 110 BiZOOpaKylOTh pe3ydbTaTH BUKOHAHHS poOOTH
Ta iX KpUTUIHAN aHAJIi3.

2.5 KoHTpoJibHi 3anUTAHHS

2.5.1.11lo Take pyHKIis?

2.5.2.J1151 40T0 BUKOPUCTOBYIOTHCS (PYHKII1?

2.5.3.51kuM YMHOM BUKOHYEThCS OIMUC (PYHKIIIT?

2.5.4.11lo Take nporotul GyHKII?

2.5.5.5lkuM YMHOM MOKHA BU3HAYUTH MIPOTOTHI (YHKIIIT?

2.5.6.5lkuM YMHOM BHKOHYETHCS BUKJIUK (QYHKIi?

2.5.7.3HaueHHs IKUX TUIIIB MOYXE MMOBEPTATH (PYHKIIIS?

2.5.8.5lkuM YMHOM MOBEPHYTH 3HAYCHHS 3 PyHKIIII?

2.5.9.5lkuM UYMHOM 3aJaTH 3HA4YCHHS MmapaMeTpiB (QyHKUii 3a
3aMOBYYBaHHSM ?

2.5.10.5ki TUIIM MOXKYTh MaTH napaMeTpu QyHKIIT?

2.5.115kuM YMHOM MOXHA THeperaTd y QYHKIII0O B SKOCTI
apryMeHTy MacuB?

2.5.12 J1ns1 9010 BUKOPUCTOBYIOTHCS MIOCHIIAHHS ?

2.5.13.5ki icHyI0Th BapiaHTH Mepeaadi apryMeHTIiB y QyHKIi0?

2.5.14.111o Take peKkypcuBHa QYHKIIis?
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2.5.15./In1 BUKOHAHHA SKHX i MOXYTh BHKOPHCTOBYBATHCS
PEKYPCUBHI aJITOPUTMHU?

2.5.16. 55 yoro HEOOXiAHI CTPYKTYpHU?

2.5.17 1o take 00’ emHaHHS?

2.5.18.5lkiM YMHOM OT'OJIOCUTH CTPYKTYPY B Mporpami Moo C++7?

2.5.19.5lkuM YHHOM OrOJIOCHUTH 00 €IHAHHS B TMPOrpaMi MOBOIO
C++?

2.5.20.51kiM YMHOM BUKOHYETHCS 1HIIIATI3aIlis CTPYKTYpH?

2.5.21 5SIkuM YMHOM MOYKHA 3BEPHYTHUCS J0 CIEMEHTIB CTPYKTYPH?

2.5.22.Yn mMoxHa mepefaBaTH CTPYKTYPY B SIKOCTI apryMeHTY B
¢$yHKUi0 Ta moBepTaTy 3 QyHKUIi 3HAYEHHS TUILY CTPYKTypa?

2.5.23.111o Take b6iToBe moie?

2.5.24 SIki nii Mo)KHA BUKOHYBATH HaJl OITOBUMU TIOJISIMHU ?

2.5.25Yn Moxe CTpPyKTypa MICTHTH B cO01 CTpyKTypu abo
00’ enHaHHA?

2.5.26 SIkrM YMHOM PO3MOIUISETHCS IIaM' ATh JJIs CTPYKTYPU?

2.5.27 SlkuM yMHOM PO3MOJIISETHCS IaM’ ATh JJIs 00’ € THAHHS ?

2.5.28.111o Take nepeiueHHs?

2.5.29.5lkMM YHMHOM OIOJIOCHUTH IEPEIIYCHHsS B MPOrpaMi MOBOIO
C++?

2.5.30.Yum Biapi3HSIOTHCA 00’ €AHAHHS Bifl CTPYKTYD?

2.5.31.111o Take cOpTyBaHHS JaHUX?

2.5.32 Ins SIKUX JaHUX MOXKE BUKOHYBAaTHUCh COPTYBAaHHS ?

2.5.33.5ki anropuT™Mu cCOpTyBaHHS BiZJoMi?

2.5.345Iki anropuTMu COPTYBaHHS [JaHUX BBaYKAIOTHCS OLIBII
e()eKTHBHUMH Ta YOMY?

2.5.35.Y yoMy monsirae ajlropuT™M COpTyBaHHS BHOOPOM?

2.5.36.Y yoMy moJsira€ ajNropuT™M COpTyBaHHS BCTaBKaMH ?

2.5.37.Y yomy mosisirae aaropuT™ COPTYBaHHSI OOMIHOM?

2.5.38.Y yomy nonsirae anroput™ coptyBanus lenna?

2.5.39.Y yoMy momsirae anropuT™M COpTyBaHHS 3TUTTAM ?

2.5.40.Y yomy moJsirae aaropuT™ COPTYBaHHS MiAPaxXyHKOM?

2.5.41.Jlns yoro HeoOXiJHEe COPTYBAHHS BUIIAJAKOBUM YHHOM?

2.5.42 5Ixi xXapakTepUCTUKH BHKOPHUCTOBYIOTHCS ISl MOPIBHSIHHS
aJITOPUTMIB COPTYBaHHS ?

2.5.43.J1151 40r0 BUKOPUCTOBYETHCS IEPEBAHTAKECHHS (DYHKIIIH?

2.5.44 SIkuM 4YMHOM MOJKHA TIOJIIIIUTH €(DEKTUBHICTH AITOPUTMY
COpPTYBaHHS OOMiHOM?
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2.5.455lkuM YUHOM peai3yeTbcs COPTYBaHHS 3a JCKUIbKOMa
napaMeTpaMH OJTHOYACHO?

2.5.46.5xi ocHoBHI onepauii pobotu 3 daiinamu € B MOBi C++7?

2.5.47 SIkuM 4YMHOM peanizyeTbecsi podoTa 3 ¢aitnamu B 6i0mioTewi
stdio.h?

2.5.48.4Iki icuyrots niepeBaru 0ibmiorexu Stdio.hman 6i6aioTexoro
fstream?

2.5.49 Slkum unHOM peajizyerhecs poborta 3 (aiaamu B 0i0mioTeli
fstream?

2.5.50.Iki icHytoTh nepeBaru 0ibmioTeku fStreamuan 6iGmioTexoro
stdio.h?

2.5.51 5Iki Tunu ¢aitiB po3pi3HAOTHCSA B Iporpamax Moo C++7?

2.5.52 SIki icHYIOTh METOIIU BiIKPHUTTS (paiiiniB?

2.5.53.V sKux pexxumax MOKHa Biakputu ¢aitn y C++7?

2.5.54 SlkuM yMHOM 3amucaTy AaHi y (ain?

2.5.55 5kum unHOM 3aKkputh Bhaiin?

2.5.56.5lkuM YMHOM OTpUMAaTH JOCTYNm Yy Qaiiial 3a 3aJaHoIo
HO3UIII€I0?

2.5.57 Slkum unHOM 3aaaTu hopMaT JaHUX, IO BUBOAATHCS y (aita?

2.5.58.5IkuM YMHOM MOKHA TIPOYMTATH JaHi 3 paitny?

2.5.59.5IkuM YMHOM MOXHa MPOYUTATH JaHi 3 (ailry, BU3HAYAIOUN
(dhopmatyBaHHA?

2.5.60.5xum ynHOM 3amucaTh y Gails CTpyKTypy?

2.5.61.SIxkuM ynHOM YTBOpHTHU OaratodaiinoBuii NpoeKkT?

2.5.62 51k nepenaT nporpami napaMeTpy 4epe3 KOMaHIHUH PSIIOK?

2.5.63.111o Take mpocTip iMeH?

2.5.64SIxi icHyIOTh BapiaHTH BHM3HAYEHHS IPOCTOPY iIMEH [Uist
(GyHKUil T2 3MiHHEX ?

2.5.65./1151 40r0 BUKOPUCTOBYIOTHCS 3ar0JIOBHI (aitin?



53
JITEPATYPA

1. TIlpara, C. 3wk mnporpammupoBanms C++. Jleknmum u
ynpaxsenusi, 6 u3a. [Tekcr| : Ilep. ¢ anrn. / C. Ilpara. — M. : OOO
“N.J. Bunbsimc”, 2012. — 1248..

2. Crpayctpyn, b. IIporpaMMupoBaHue . MPUHIIMIIBI ¥ IPAKTHKA
ucnonb3oBanusi C++ /B. Ctpayctpyn. —M. : Bunbsmc, 2011, — 1248.

3. Kepnuran, b. 3k nmporpammupoBanus C [Teker] @ Ilep. ¢
auri. / b. Kepuuran, [I. Putau. —M. : Bunbsamc, 2009. — 304.

4. TlaBnosckas, T.A. C/C++. IlporpamMmupoBaHuEe Ha SI3bIKE
Beicokoro ypoBHsi [Tekct] / T.A. IaBnosckas. — CII6. : ITurep, 2003. —
461c.

5. IaBnosckas, T.A. CtpykrypHOe nporpammupoBanue [Tekcr]
. Yueb. [Tocobue / T.A. ITaBnosckas, F0.A. Illynak. —CII6. : [Tutep, 2003.
— 24Q.

6. Kpsukos, A.B. IlporpammupoBanue Ha C u C++ [Teker] :
Vueo. [Tocodue mst By3oB / A.B. Kpsukos, U.B. Cyxununa, B.K. Tommmx
; mep. pen. B.K. Tommuna. — 2€ usn., ucnp. — M. © Topsyast auHus —
TenexoMm, 2006. — 344

7. JlemumoBud, E.M. OCHOBEI aJrOpUTMHU3ALNN u
nporpammupoBanus. S3sik C : Vue6. ITocobue / E.M. Temunosuy. — CII6.
: BXB —IletepOypr, 2006. — 44@.

8. Mwnar, I'. UckycctBo mporpammupoBanus Ha C++ [Tekcr] /
I'. lunar. —CII6. : BXB —IlerepOypr, 2006. — 496.

9. IMwnar, I'. CnpaBounuk nporpammucta no C/C++ [Teker] :
Ilep c anr. /T. [Hunar. — 2€ uza. —M. : BIII, 2000. — 444.

10. MHeitren, X.M. Kak nporpammuposats Ha C++ [Tekct] : Ilep ¢
anri. / X.M. Jletiten, I1.Jx. Jlefiten. —M. : bunom, 1999. — 1022

11. Xopron, A. Visual C++ 2010 Tekct] : momusiii kypc /
A. Xopton. —M. : JInanektuka, 2010. — 1216.

12. Crpayctpyn, b.  S3sik  mporpammmpoBanus — C++.
Crermanpaoe m3ganne [Texct] @ Ilep. ¢ anrm. / b. Crpaycrpym. — M. :
W3znarensctBo bunom, 2011. — 1136.

13. Hmkosa, D.A. C++. Havana nporpammupoBanust [Tekct] /
D.A. NmikoBa. — 2€ usa. nepepad. u jgom. — M. : 3AO «M31-Bo bunom»,
2001. - 47%.



54

14. Kpynuuk, A. NUsygaem C. [Tekcr] / A. Kpymuuk. — CII6. :
[Mutep, 2001. — 25@.

15. Kynmetun, M.B. C/C++ B 3amauax u mpumepax [Tekct] /
M.B. Kynetus. —CII6. : BXB —Ilerepoypr, 2005. — 28&.



