MIHICTEPCTBO OCBITH I HAYKH VKPATHA
KNUTOMUPCBKUU JEP)KABHUU YHIBEPCUTET IMEHI IBAHA ®PAHKA

C. C. KYKOBCBKHM, T. A. BAKAJIIOK

O0’€KTHO-OpPi€EHTOBaHE
[porpaMmyBaHHsa MOBOO C++

HABUAIbHO-MEMOOUYHUIL NOCIOHUK
o cmyoenmie nanpamy 6.040302 Inghopmamura™

Kutomup 2016



VIK 004.42+004.432.2(076.5)
BBK 73p
K86

3ameepooceno Buenoro padoro JKumomupcovrozo depocasroeo yrisepcumemy
imeni leana @panxa npomorxon Ne 4 6io 01.11.2016 p.

Penenzenru:

leBuyk JI.JI. — kaHaUIAT NEJAroriyHUX HayK, JOLIEHT, 3aCTYITHUK 3aBijayBada
Kapeapu wmaTeMaTUKH, 1HPOpPMATHKM Ta MeTOoAuMKH HaBuaHHa JIBH3
«IlepesicnaB-XMeNbHUIIBKANA JIEp>KaBHUN TEJAaroriyHUil  yHIBEPCUTET 1MEHI
['puropis CkoBopoan»;

MenBeneBa M.O. — kaHIuAaT MEAAroriyHUX HayK, OIEHT, JOLEHT Kadeapu
BUIIIOI MaTEMaTUKXH Ta METOJUMKM HaBUaHHS MaTeMaTHKA YMaHCBHKOTO
JIEp>KaBHOTO TMEIaroriyHoro yHiBepcutery imeni [laBna Tuunnwy;

MinTiii I.C. — xagauIaT NeJaroriyHux Hayk, JOLEHT Kadeapu iHpOpMaTUKH Ta
MPUKIAJIHOI ~ MaTeMaTUKu  KpUBOpI3BKOTrO  PEKAaBHOTO  IEJAaroriyHOro
YHIBEPCUTETY.

Kyxoscbkmnii C.C., Bakanwk T.A.

OO0’eKTHO-OpiHTOBaHE MporpamyBaHHa MoBoo C++. HaBuanbHo-
METOIUYHMIA MOCIOHUK 17s cTyAeHTiB HampsMy 6.040302 Iadopmatuka*™.
— Xuromup: Bua-so XKJ1Y, 2016. — 100 c.

K86

[TociOHMK TpU3HAYEHUH i1 BUKOPUCTAHHS CTYJEHTaMM i KEpiBHUITBOM
BUKJIa/laya Ha JIEKIiAX, MPAKTUYHUX Ta Ja0opaTOpHUX 3aHATTAX. [T0CIOHMK MiCTUTH
JeKUIHHUN Kypc Ta J1a0opaTOpHUM MpakTUKyM 13 00’ ekTHOOOpPIEHTOBAHOTO
nporpamyBaHHs MoBoro C++. Bukiagenuii marepian BiANOBifae Airodiid mporpami 3
porpaMyBaHHs AJs crnenianbHocTi «[HpopmaTkay

Jns cryaeHTiB (i3MKO-MaTeMaTHUYHUX CHEIabHOCTeH BUIIMX MEJaroriyHuX

3aKJIaJiB, BUMTENIB 1HHOPMATUKH 3aralbHOOCBITHIX LIKIJI.
VJIK 004.42+004.432.2(076.5)
BBK 73p

© XKykoscwkuii C.C., Bakamok T.A., 2016



3MICT
TEOPETUYHI OCHOBHU OF’€EKTHO-OPIEHTOBAHOI'O

IMMPOTPAMYBAHHS MOBOIO CH ..o 4
L0 40} 734 117 ) PR PRTPPPTRI 4
Po6oTa 3 TeKCTOBUMH Ta NBIAKOBUMHU (PAMTIAMU ..vvvvvrvvireiiriesiiiieessiieeessiveeesnineas 7
BUKOPHUCTAHHS CITHCKIB ... uvvvieiiiieesiieessieesssitiee s sibeeesssbeessbbeessniaeessnsneessnseessnns 16
[TepeBaHTAKEHHS OTICPALIIH +.eevvvvvieiriieesiiiiessitieessiieeesssreessbaeesssreessnbeeeesnseeesnns 27
VCIATKYBAHHS KITACIB ...veeuvieesteeeteeesiseesssessssessssessssseesssessssessnsessssessssnesssesssenns 31
BUKITIOUHT CHTYAITIT ...evvieivieiiie ettt ettt st et e b e snneennnee s 36
3081 P To £ o OSSR 40
KOHTEMHEPH. ...t 45

JABOPATOPHUM MPAKTHKYM .......cooovvieiiiiieeeeeeeee s 51

JIabopaTtopHa pobota Nel. Po3poOka rporpam 3 BUKOPUCTAHHAM CTPYKTYp.. 51
JIaGoparopHa po6ota Ne2. Po3poOka nporpam 3 BUKOPUCTaHHSIM TEKCTOBUX Ta

D10:3070 0050 0 1T21 7 0 5D S SRR TP PP 57
JlabopaTtopHna po6ota Ne3. Po3pobOka rporpam 3 BUKOPUCTAHHSAM CITHCKIB ... 58
JlaboparopHna pob6ota Ne4. Po3pobka mporpaM 3 BUKOPUCTAHHSAM KJIACIB ...... 64
JlaGoparopHa po6oTa Ne5. TlepeBaHTAKEHHS OTIEPAITIH ....vvveeivvveeeieiieeeiiieeennees 70
JlaboparopHa po6ota Ne6. MHOXHMHHE yciaAKyBaHHS MOBOIO C++............... 71
JlaGoparopHa po6oTa No7. BUKITFOUHT CHTYAIIIT....vveeeivvereiiiieeiireessineeesineesens 78
JIaboparopHa po6oTa No§. Kitac StriNG......ccccccveviiriieriiieiie e sie e 82
Jla6opatopHa poO0Ta No9. KOHTEHHEPH ....cevvveeiiiieeiiiiee it 86
TECTOBIBABIAHHISA ... 88

PEKOMEHOBAHA JIITEPATYPA ... 97



O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

TEOPETUYHI OCHOBU OB’€EKTHO-OPIEHTOBAHOI'O
IHHPOI'PAMYBAHHA MOBOIO C++

Crpykrypn

Mema: 03HalilOMUTH CTYJICHTIB 3 OCHOBHUMH TMOHSATTSIMH CTPYKTYP.
Ilpogpecinina cnpamosanicmsp. naHa JEKIiS € CKIAJOBOK YaCTHHOIO
npodeciiHOl MATOTOBKH BUMTENS 1HPOPMATHKU A0 MallOyTHBOI mpodeciitHol
JISIBHOCTI.
Haounicmob. cxeMaTU4H1 300pa>KeHHS.
3anumanta 01a cCamoananizy ma camonepesipKu.
SIKuii CUHTAKCHUC OMUCY CTPYKTYpHU?
Sk po3nOAUIAETHCS MTaM’ITh Y CTPYKTYpi?
Sk MoxkHa 3a0€3MEeUUTH JOCTYI JI0 €IeMEeHTa CTPYKTypu?
Ax MoxHa 3a0€3MeUnTH JTOCTYN 10 €IeMEHTa CTPYKTYpH uepes
BKa31BHUK?
Sk onucaTu 3MIHHY CTPYKTYPOBAHOT'O THITY?
Sk onmcaTu B CTPYKTYpi 3MiHHY CTPYKTYPOBAHOTO THITY?
[{o Take BKJIaEHI CTPYKTYpHU?
S BU3HAYUTH pO3MIp CTPYKTYpH?
. IITo Take MOKAKYUKH HA CTPYKTYPY?
10 [ITo Take MacuB CTPYKTYyp?
11.1IIo Take 6iTOBI 1MOJsA?
12.11lo Take 06’ eaHaHHSs?
Texcm nekuii.
CTpykTypa — 11 CreuiaibHui TUI JaHUX CTBOPEHUH MPOTpamiCTOM, 10
CKJIQJIAETHCS 3 JCKUIBKOX BIJJOMHX THUIIIB JIAHUX, 1110 HA3UBAIOTHCS MOJISIMHU.
struct <Ha3Ba CTPYKTypHu>

{

<TUN> <Ha3Ba NOJII>;

e

©oo~N O

<TUn> <Ha3Ba MNoJIi1>;
}<Ha3Ba 3MIHHHMX 1 BKa31BHUKIB™>;

Onuc CTpyKTYpH 3aKIHUY€ETHCSI CUMBOJIOM ;)
struct Student

{
char Name[20];

char SurName[20];
int Year,;
}; /] xparka 3 KoMOr 000B’SI3KOBA.

Po3mip cTpykTypu 10piBHIOE CyMi po3MipiB ii mosiB. B nanomy npukmiani
20+20+4=24 Gaiitu.

Jlist BU3HAUEHHS OOCATY CTPYKTYpU MOKHAa BHUKOPHUCTATH (PYHKIIIIO
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

sizeof(<Ha3Ba TUITy CTPYKTYpH a00 3MiHHA>).

OroomnieHHs 3MiHHOT a00 BKa3iBHUKA CTPYKTYPOBAHOI'O THITY JaHUX
aHAJIOT1YHE /10 OTOJIOLIEHHS 3BUYAHOT 3MIHHOI.

Student a, gr, *t1;

OronocuTt# 3MiHHI 1 CTPYKTYPY MOXHA TaK:

struct Student

{

char Name[20];

char SurName[20];

int Year;

} a,b,*t; // orosiomeHHs 3MIHHUX

B moBi C MokHa OroJIOCUTH 3MIHHI HE Ha3UBAKOYH CTPYKTYPH:
struct  //BifiCyTHs Ha3Ba

{

char Name[20];

char SurName[20];

int Year;

} a,b,*t;

CtpykTypa MOKe MICTUTH MOJISl TNy CTPYKTYpa:

struct Student

{

char Name[20];
char SurName[20];
struct {

int year,month, day;
}birthday;

} a,b,*t;

abo

struct BIRTHDAY {
int year,month, day;

}

struct Student

{

char Name[20];

char SurName[20];
BIRTHDAY birthday;
}a,b*t;

Kyxoscrkuit C.C., Bakamok T.A. 5



O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

JlocTyn A0 Most 3MIHHOT TUITY CTPYKTYpHU B1AOYBAa€ThCS 3a JTOIOMOTOIO
KparKH.

Strcpy(a.Name,”Ivan”);

Jloctynm 10 Tmong BKa3ziBHMKA THIy CTPYKTYpU BigOyBaeThcs 3a
JOMIOMOTOI0 «->».

t->birthday.year=1991;

BiToBi mossi

[Tiz gac orojomeHHs CTPYKTYpH MOKHA 3a7aBaTd OOCST TaM’sTi, KU
3aiiMarOTh 3MIiHHI IIEBHOTO TOA. JIJIT IIOTO MiCis HAa3BH IIOJIS CTaBUTHCS 3HAK
JIBOKpAIKa Ta 3a3HA4a€ThCA IIIIE YMCio, a00 KOHCTaHTa — KUIBKICTh OiTiB. Taki
T10JIs HA3UBAIOTHCSI OITOBUMH.

Ipukiaax 1eMOHCTPY€ BUKOPUCTAHHS OiTOBHX IOJIiB.
#include<iostream.h>

struct aa

{

short a:3;

short b:6;

1

int main()
{
cout<<sizeof(aa);
aa x;
X.a=0;
X.b=0;
cout<<endl<<x.a<<''<<x.b<<endl;
for(int i=1;i<=100;i++)
{x.a++; X.b++;
cout<<i<<' 'k<x.a<<' '<<x.b<<endl;

system(*'pause™);
return O;
O0G'eqnaHHss — 1€ MiClle B TMaMm'siTi, SIKE BUKOPUCTOBYETHCS IS

30epiranHs  3MIHHUX, pi3HUX TUmiB. OO'enHaHHS Ja€  MOMJIMBICTH
IHTEepIpETyBaTU OJIUH 1 TOW ke Habip OITIB HE MEHIIE, YUM JBOMA PI3HUMU
cnocobamu. OronomieHHss o0'eqHaHHS  (PO3MOYMHAETHCS 3 KIIFOYOBOTO
CJIOBA UNion) CXOK€ Ha OTOJIOIIEHHS CTPYKTYpPH 1 B 3arajbHOMY BHIJISIL
BUTJISITIAE TAK:
union Ter {
THII IM'sI-4JICHA;
THII IM'sI-4JICHA;

6 Kyxosebkuit C.C., Bakamok T.A.



OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

THII IM'-4JIeHA;

} 3MIHHI-I[OT'0-00'€ THAHHS,
Hampuxian:
union u_type {
inti;
char ch;

¢

OO6'emnaHHsT YacTO BHKOPUCTOBYIOTHCA TOJI, KOJMU Tpebda BUKOHATH
cnenudiuHe TEpPeTBOPEHHS THIMIB, TOMYy IO JaHi, M0 30epirailoTbcsi B
00'eTHaHHSIX, MOXKHA O3HayaTh aOCOJIOTHO pI3HUMM criocobamu. Hampuknan,
BUKOPUCTOBYIOUYM 00'€THaHHS, MOKHA MaHIMyJIOBaTH OaliTaMu, 10 CTAHOBJISATH
3HaueHHa Tuny double, 1 poOuTh Tak, mOO MIHATH HOTrO TOYHICTH abo
BUKOHYBATH sIKe-HEOY/Ib HE3BUUYANHE OKPYTJICHHS.

bitosi mos.

MoBa C mae MOXIUBICTh HpalioBaTH 3 okpeMuMu Oitamu. lle nae
MOXJIHUBICTh. Ll MOXJIHMBICTH KOpPHCHA, JJia 30epekeHHs 1H(opmariii, SKIIO0
oOMekeHa maMm’siTh, JIedKl IPUCTPOI MepeaaroTh iH(OopMaIlito 3aK01yBaBIlIHA ii B
OJIuH OaiT.

Metoa BUKOpHCTaHHS O1TOBHX IMOJIIB JIs1 JOCTYIY 10 OITIB OCHOBaHUM Ha
CTpyKTypax. biToBe mome — 1e 0coOuil THUN CTPYKTypH, IIO0 BU3HAYaE SKYy
JOBKUHY Ma€ KOXKEH €JIEMEHT.

CraHgapTHUI BUTIIAL OTOJIOLIEHHS OITOBUX OB HACTYITHUI:

struct im s cmpyxmypu {
mun im sl 0oéxcuna,
mun im a2 008IHCUHA,

mun im ’aN: doexcuna;

}
Po0oTa 3 TeKCTOBUMM Ta ABIMKOBUMH (pailjiaMu

Mema:. 03HAIOMUTH CTYACHTIB 3 OCHOBHUMH TIOHATTSMHU PO3POOKH Ta
OMMCAHHS MPOrpaM 3 BUKOPUCTAHHSIM TEKCTOBUX Ta IBIMKOBUX (ailiiB.
Ilpoghecitina cnpamosanicms: naHa JEKIS € CKIAJO0BOIO YaCTHHOIO
npodeciiiHoi MiArOTOBKK BUUTENS 1H(OPMATUKK 10 MallOyTHBOI mpodeciiiHoi
TISUTBHOCTI.
Haounicms: cxemaTtruHi 300pakxeHHS.
3anumannsa 0na camoananizy ma camonepesipku.
1. 1o Take TekcToBuii (O1HapHMIT) aiin?
2. Sk oronocutH QaitnoBy 3miHHY (stdio.h, fstream)?
3. Sk Biakputu aiin 1t YuTaHHs, 3anucy, no3anucy (stdio.h, fstream)?
4. Sk 3amucaTH naHi y TekcToBuil Qaitn (stdio.h, fstream)?
5. SIx 3uuTaTH maHi 3 TeKcToBOTO dainy (stdio.h, fstream)?

Kyxoscrkuit C.C., Bakamok T.A. 7



O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

6. Sk 3anucaru JaHi y ABIMKOBHI (aitn ?

7. Sk 3umTaTH AaH1 3 IBIHKOBOTO (haitry ?

8. SIk BCTaHOBUTH IMO3UITIIO 3aIUCY, 3UUTYBaHHS JaHuX 3 (aitny (y daiir)?
9. Sk BU3HAUUTH MO3UIIII0 3UUTYBaHH(3amuCy)?

10. Sk 3akpuTu TekcTOBUM, (OiHapHU) (aitn?

11. SIx Bu3HauuTH KiHelb danmy?

Texcm nekuii.

Po6ora 3 daiiaamum <stdio.h>:

Oromomenns — FILE *file;

Binkpurtsa — FILE *fopen(char *name, char *mode);
[Mepesipka nocsirnenns kinng daimy — int feof(FILE *file);

3akputta daiiny — int fclose(FILE *file); cmemianbna crpykrypa,

orojionieHa y (aiini <stdio.h>, ska BukopucroByercs yac podoTu 3 daiiiamu.
Jiist pabotu 3 daitiioM notpidbHo oronocutu 3mMiHHY FILE *<im’a>.

®yukiris fopen BUKOPUCTOBYEThCS IS BIIKpUTTS (ainy. Ileprimii

napameTp 3azaae ¢aitny. pyruit nmapamerp mode 3agae T q0cTymy a0 daiy.

Mode His

o Bigkputtsa nns uuranas. Skmo ¢aiin He icHye abo HEe 3HaiacHO,
¢bynkuis fopen noseprae npuszHak npo nomuiky (NULL).

oy Bigkputtsa mns 3anucy. SAxmo daiimicHye HOro 3MicT BUIAISETHCS.
SAxio ¢aiin He iICHy€e, BIH CTBOPIOETHCH.

g Bigkputts s noOaBieHHs. Skmio ¢aiim He iCHye  TO BiH
CTBOPIOETHCS.

g BigkpuBaerbcs ¢aitn s ydTaHHS Ta 3anucy. daiia MmoBUHEH
ICHYBaTH.

T Bigkputta mycroro daily mjis yuTaHHS Ta 3anucy. Akmo daiin
ICHY€ MOr0 3MICT BUAAISAETHCS.

oyt Binkpurtst ¢aitny st uutaHHs Ta no0aBieHHS. Skmio dain He
icHy€ (pailn CTBOPIOETHCHA.

vrp Biakputtsa npifikoBuit daitiny 0e3 m03Bosy Ha Moaudikariito, ¢aiin
BiJIKDUBAETHCS JIUIIIE JJIST YATAHHS.

Wb CTBOpEeHHSI HOBOTO NIBIMKOBOTO (hailily TIIBKM MJIs 3aMUCy, SKIIO

(aiin 13 BKa3aHUM IM'sIM BXKeE ICHY€, TO BIH IIEpE3anuIIeThC.

TekcToBHMI peKuM
yac BBEJCHHS/BUBEICHHS B TEKCTOBOMY PEXHMI  BiI0YBa€ThCS

NEePETBOPEHHS 30BHINIHIM  TPEACTABJICHHSAM 3HAUYCHHS Ta BHYTPIIIHIM
(MamMHHUM) IPEACTABICHHSIM I[LOTO 3HAYCHHSI.

8
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

3Ha4YeHHSA DyHKIIISA
BBeieHHsT 0THOTO CHMBOJIY int getc  (FILE *file);
Busenenns ognoro cumBoay | int putc  (int ¢, FILE *file);
BBenenns int fscanf ( FILE *file, char *format, ...);
Busenenns int fprintf( FILE *file, char *format, ...);
BBenenns psiika char* fgets (char *line, intmaxline, FILE *file);
BuBeneHus psiika int fputs (char *line, FILE *file);

IIpukaaja 3YNTYBaHHS/3alIUCY OJHOTO eJIEMEHTY 3/B ABIHKOBHIl (paii.
#include<stdio.h>
#include<string.h>
#include<iostream>
using namespace std;
struct user
{
char Name[20];
int year;
Y
int main()
{
FILE *fb;
fb = fopen("binfileStruct.bin","wb");
user T;
T.year=2000;  strcpy(T.Name,"lvan");
fwrite(&T,sizeof(user), 1,fb);
fclose(fh);
user B;
T.year=0;
fb = fopen("binfileStruct.bin","rb");
fread(&B,sizeof(user), 1,fb);
printf (“%s %d\n”, B.Name, B.year);
fclose(fb);
return O;

}

Ilpuknax 34YUTYBAHHS/3a1IMCY MACHBY e€JIEMEHTIB 3/B [BIHKOBHMH
daii.

#include<stdio.h>
#include<string.h>
#include<iostream>
using namespace std;
struct user

{

Kyxoscrkuit C.C., Bakamok T.A. 9




O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

char Name[20];

int year;

Y

int main()

{
FILE *fb,*tf;
user mas[10];
intn;

tf =fopen("text.txt","r");
fscanf(tf,"%d",&n);
for(int i=0;i<n;i++)
fscanf(tf,"%s %d",&mas[i].Name,&mas]i].year);
for(int i=0;i<n;i++)
printf ("%s %d\n", mas[i].Name, mas[i].year);
fb = fopen("binfileStruct.bin","wb");
fwrite(mas,sizeof(user), n,fb);
fclose(fb);
user B[10];
fb = fopen("binfileStruct.bin","rb");
fread(B,sizeof(user), n,fb);
Cout<<"*******************************\n";
for(int i=0;i<n;i++)
cout<<B[i].Name<<' '<<BJi].year<<endl;
fclose(fh);
return O;

¥

Jleinikoeuil pexcum

VY JBIHKOBOMY pEXHMI TIEPETBOPEHb HE BiIOYyBa€ThCA, BHYTPIIIHE
MIPE/ICTABJICHHS 3HAUYEeHHS 3amucyerbes y ain. Jns Bigkputra ¢ailmy B
ABIKOBOMY pexuMi HeoOXimHo B mapamerp mode ¢ynkmii fopen moGaBuTH
CUMBOJI D.

Brenenns 3 aBiiikoBoro ¢ainy

— unsigned fread (void *buf, intbytes, int num, FILE *file);

Busenenns y nBiikoBuit (aiin

— unsignedfwrite (void *buf, intbytes, int num, FILE *file); fread
suutye 3 ¢aitty file B 3minny buf num emementiB, xoxHmit po3mipom bytes
Oaiit. Dynkuis fwrite 3ammcye y ¢aiin file buf num enementis, koxen
po3mipom bytes GaiitT. moBepTalOTh KUIBKICTH NPOYUTAHHUX/3AMUCAHUX
€JIEMEHTIB.

B ngiii KOBOMY PEXKHUMI MOXKIIUBUN MPSAMUNA JOMTYT 10 (ailiy:

10 Kyxosebkuit C.C., Bakamok T.A.



OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

int fseek(FILE *file, long nbytes, int origin)

Jlanna ¢yHkimis BkasiBuuk y ¢aiim file Ha nbytes GaiiT 3 mo3wuiii, 1o
BH3HAYAETHCS IapaMeTpoM 0rigin. Ilpu npomy mapamerp Origin Moxe HaOyBaTH
HACTYITHUX 3HAYCHb:

SEEK_ SET 0 —mnouarok daiiny;

SEEK CUR 1 —moTouyHa mo3wuilisg BKa31BHHKA,

SEEK END 2 —xin"ens (aitny.

®ynxuis long ftell (FILE *file) moBeprae motouny mo3uiito BKa3iBHUKA
B aiii file.

fseek(file, 0, SEEK_END);

n = ftell(file); Busnauae po3mip // mpukiiaa BBEJICHHS Ta 3aITUCY

dajisoBi morokm (fstream.h)

Jlns  BukopucTaHHsA (AMIOBUX IOTOKIB HEOOXITHO  IMAKIIOUUTH
oibmoTeky <fstream>. Icuye Tpu pi3HoBHaM aitmoBux moTokiB: fstream,
ifstream 1 ofstream. Pi3Huils Mi>k HUMH IOJISITa€ B TOMY, 1110 HOTik fstream mo
3aMOBYYBaHHI BIJKPUBAETbCSA JUII BBEJCHHS 1 BHUBEACHHSA, IIOTIK IIO
3aMOBYYBaHHI BIJIKPHBAETHCS JJIsI BBEACHHS, a TIOTIK ofStream 1o 3aMoBYyBaHHI
BIJIKPUBAETHCS JIJISI BUBEJICHHS. 3MIHUTH MOBEJIIHKY 110 3aMOBUYYBaHHI, a TaKOXK
3a/laTi 1HII PEXUMHU BIIKPUTTA (ailly MOXKHA 32 JIOMOMOTOI0 HACTYIMHHUX
KOHCTAHT:

i0os_base :: app -BIAKPUTTA (aiiiay s J0aBaHHS;

i0s_base :: binary -BIIKpUTTSI IBIHKOBOTO, @ HE TEKCTOBOTO (haiiy;
ios_base :: in -BIAKPHUTTSA (haiiiy A1 YMTAHHS,

i0s_base :: out -BIAKPHUTTSA (haiiily AJIs 3aIucy;

i0s_base :: trunc -BUJIAJICHHS BMICTY (haiTy IpH BiIKPHUTTI.

Pexxumu  BigkpuTTs (Qaiily KOMOIHYIOThCS 3 JOIMOMOTOI0 omepaiii
nopo3psaaoro AbO (]).

Jnst BimkputTTsa (aity MokHa 3amaTé iM's Qaitty Oe3mocepenHbo B
KOHCTPYKTOp1 MTOTOKY a00 ckopucTtatucs QpyHKIIiero open.

fstream fs ("'f1.txt"); // Bimkputts dainy aas 4MTaHHA 1
3aIucy
ifstream ifs ("'f2.txt""); // BinkpuTTs (ailiry 11 YuTaHHsS
ofstream ofs ("'f3.txt""); // BinkputTs dailty Ui 3amnucy
fstream fs ("'fl.txt", ios_base :: in ||// Binkpurrs Qaiiny s dutaHHS 1
10s_base :: out | ios_base :: trunk); 3aMucy 3 BUAAJICHHSIM BMICTY (haiimy
ifstream ifs ("'f2.txt", ios_base :: in | |// BigkputTs aBiiikoBoro Qaitny asns
i0s_base :: binary); YUTAHHSA
ofstream ofs; // CTBOPIOEMO TMOTIK, HE MOB'A3aHUIN
3 aiimom
ofs.open ("'f3.txt™); // BigkpuBaemo Qaiin yis 3anucy

Kyxoscrkuit C.C., Bakamok T.A. 11




O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

SIKI0 BU MJIaHy€Te BUKOPHUCTOBYBATH (halll TUIBKU JUIsl YMTaHHA a0o
TUIBKKA JIJI8  3amycy Oe3MledHile CKOPUCTATHCS BIAMOBITHUM (halIOBUM
TIOTOKOM.

Jliis mepeBipku BiAKpUTTA (aiiiny icHye (GyHKIis IS_0pen.

[ToToKM aBTOMATUYHO 3aKpUBAIOTHCA MPHU 3aBeplIeHH] mporpamMu. OaHaK
OpH HEOOXIAHOCTI MOYKHA 3aKpUTH MOTIK (QyHKIieo Close 1 moTiM 3HOBY
BIJIKPUTH HOTO, 3B'13aBIIN 3 IHIIUM (HailyIoM.

Jliis poOOTH 3 TEKCTOBUMH MOTOKaMU BHUKOPUCTOBYIOThCA omepamii << i
>>. TakoX MOXJIMBE BHUKOPUCTAHHA MAHIMYJIATOPIB UIisi (GopMaTyBaHHS
BBEJICHHS / BUBEJICHHSI 3HAUCHb.

int X;
fstream f;
f-open ("in.txt", ios_base :: in),; // Biokpusaemo ¢haiin ons uumanmns
if (! f.is_open ()) // [lepesipsiemo 6iokpumms ¢haiiny
{cout << "Hemoocnuso eiokpumu ¢pauin 'in.txt'\ n"; return; }
f>>x; // Yumanusa 3minHoi x 3 gpaiiny
if (f-fail ()) // Ilepesipka nomunox yumanHs
{cout << "llomunka wvumanns 3 gatiny 'in.txt’\ n"; return; }
f.close (), // 3axpusaemo ¢haiin
f.open ("out.txt", ios_base :: out),; // 3no8y siokpusacmo ¢aiin, menep 0is
3anucy
if (! f.is_open ()) // Ilepesipsiemo iokpumms aiiny
{cout << "Hemooicnuso siokpumu ¢pauin 'out.txt’\ n"; return; }
f << hex << x << endl; // Busooumo 3naueuHs 3smiHHOI X & 16-piuHiil
cucmemi
f.close (), // 3axpusaecmo paiin
Hns  Ttoro mo0 mepeBipUTH, YU JOCATHYTO KiHenps  (haity,
BUKOPUCTOBYEThCS QYHKIIIS €of.
intn;
ifstream f ("in.txt");

if (! f.is_open ())

{Cout << "Hemoorcruso sioxpumu ¢haun 'in.txt' \ n"; return; }
while (! f.eof ()) // [loku e docaechymb Kineywb aiina

{f >>n; cout << n <<endl; }

JIiist oprasizaiii npsiMoro Joctyny 110 ¢paiiay BUKOPUCTOBYIOThCS (DYHKITIT
seekg / seekp itellg / tellp. BigmiaHicTh Mik (QYHKIISIMU IOJIITA€ B TOMY, IO
byHKII, 3 1M'IM, [0 3aKIHYYE€THCS CHMBOJIOM '(', BHUKOPHUCTOBYIOTHCS IS
po0OTH 3 TOTOKaMHU BBEACHHS, a (PYHKIIIT, 3 IM'SIM, [II0 3aKIHUYETHCSI CHUMBOJIOM
'p’, - 111 poOOTH 3 TOTOKAMH BUBOAY.

CDyHKui'l' seekg / seekp HepeMiH_IYIOTB BHYTPILIHIN MOKax4uK (aiimy Ha
3amany nosuuiro. [lo3umii BiAMoOBiga0Th OaiiTam, HyMepamﬂ nounHaeThes 3 0.
Icnye nBa pi3HOBHIM (PYHKIIIH - 3 OHUM MAapaMETPOM 1 3 IBOMA MapaMeTpaMu.
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

OavH 1UUIOYHMCENbHUI MapameTp 3adae abCOMIOTHY mo3uiliio y Qaitmi. J[Ba
napamMeTpa 3aJ1aloTh 3CyB (IlJIe YMCIIO) 1 TOUKY BIAJIiKY. Llel mapamerp mosxke
NpUIiMaTH HACTYITHI 3HAYCHHS:

10s_base :: beg - MOYAaTOK (haiy;
i0s_base :: cur - IOTOYHA MTO3MITis TOKAKINKA;
ios_base :: end - KiHellb (aily.

®ynxuii tellg / tellp vHe matoTs mapamerpiB. Bonu moBepraroTh MOTOYHY
MO3UIIII0 BKa31BHUKA Y (haiii.

Oyukiii seekg / seekp i tellg / tellp mpaioroTh Ik 3 TEKCTOBUMH, TakK 1 3
JBIMKOBUMU MOTOKaMHU. Y OyJb-SIKOMY BHITQJIKy OaxaHO a00 3HATU CTPYKTYPY
daiiny, abo mpamroBatu 3 (daimaMu, BCl 3alMCH B SKUX MAalOTh OJIHAKOBY
JTOBXHUHY. B 1HIIIOMY BUIAIKy MOXJIMBE MEPEMIIIICHHS MOKAKYUKA Ha MO3UIIIIO,
sKa HE € MOYaTKOM 3aIuCYy.

Jliis pobOTH 3 IBIMKOBUMH (pailjlaMi BUKOPHUCTOBYIOThCs (QyHKIIIT read i
write. fIx mapameTpu GYHKIIT OTPUMYIOTh TIOKXKYHK (TUIy char * mns ¢yHKIil
read i Tumy const char * mis ¢yHkumii write), skuii 3amae agpecy Mmo4arky
MacHBY JJIsl BBEJICHHS / BUBEJICHHS, 1 I[1JIE€ YUCIIO0, IO 3a/1a€ KUIbKICTh OalT aJis
BBCJICHHSI / BUBSJICHHSI.

Ipuknan 1. BBeneHHss MacuBY 3 TEKCTOBOTO (dailry

// OyHKIIIs] BBEJICHHS OJTHOBUMIPHOTO MACHBY.

// Slkmo BBeneHHs OyB 3AiCHEHMI O3 IOMMIIOK, IOBEPTAETHCA 1, B
1HIIoMy BUTAJIKY - 0.

/l X - BBOIUTBHCS MacHUB,

//'N - moka)K4MK Ha 3MiHHY, 1110 MiCTUTh KIJIbKICTh €JIEMEHTIB MaCHBY,

I/l Fname - im'st aiiy 1711 BBEJCHHSI.

int Arraylnput (double x [], int * n, char * fname)
{inti;
FILE * file;

if ((file = fopen (fname, "r")) == NULL)
{printf (" Hemoorcnuso sioxpumu ¢patin '% s'\ n", fname);

return O;
}
if (fscanf (file, "% d", n) <1)
{printf ("Ilomunxa yvumanns 3 ¢aitny '% s' \ n", fname);
fclose (file);
return O;
}

if (* n <0 || * n> NMAX)
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O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

{printf ("Kirokicmo en-mis mac. Ilosunno 6ymu 6io 1 0o % d! (@aiin
'% s') \ n", NMAX, fname);
fclose (file);
return O;
}
for 1I=0;1<*n;i++)
iIf (fscanf (file, "% If", & x [i]) <1)
{printf ("Iomunxa uumanns 3 gauiny '% s' \ n", fname);
fclose (file);
return O;
}
fclose (file);
return 1;
}
IIpuxaan 2. BuBenenHsi MacuBy B ABilikoBUil (aiii
// BuBesieHHsI MacUBY B JBIMKOBUH (haii.
/| SIximo BUCHOBOK OyB 31iMiCHEHHMI 0e3 MOMUJIOK, MOBEepTaeThcs 1, B
1HIIIOMY BUTAJIKY - 0.
/l X - BUBeieHUil Macus,
/' N - 3miHHa, 110 MICTUTh KIJIbKICTh C€JIEMEHTIB MacHBY,
/l Fname - im'st daiimy a1t BUBOLY.

int BinOutput (double x [], int n, char * fname)
{
FILE * file;
if ((file = fopen (fname, "wb")) == NULL)
{printf ("Hemoorcrueo ioxpumu gaiin '% s' \ n", fname);
return O;
}
if (fwrite (x, n * sizeof (double), 1, file) <1)
{printf ("llomunxa 3anucy 6 ¢aiin "% s'\ n", fname);
fclose (file);
return O;
}
fclose (file);
return 1,
}
Ipuxaan 3. BBegeHnss MacuBy 3 ABIHKOBOIro ¢aiiay
// BBeieHHSI MacHUBY 3 ABIMKOBOTO (paiiiy.
// Sxmo BBemeHHs OyB 37iHCHEHUN O3 MOMUIIOK, MOBEpPTAEThCS 1, B
1HIIOMY BUMaaKy - 0.
[l X - BBOOUTLCS MacHB,
/I'N - moka>x4mK Ha 3MiHHY, 1110 MiCTUTh KUIbKICTh €JIEMEHTIB MaCHBY,
Il Fname - im'st daitry 1ist BBEICHHS.
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

int Binlnput (double x [], int * n, char * fname)
{FILE * file;

if ((file = fopen (fname, "rb™)) == NULL)
{printf (" Hemoorcnuso sioxpumu ¢haiin ‘% s'\ n", fname);
return O;
}
for (*n=0;; (* n) ++)
if (fread (x + (* n), sizeof (double), 1, file) <1)
if (feof (file))
break;
else
{
printf ("ITomunxa wvumanns 3 gatiny ‘% s' \ n", fname);
fclose (file);
return 0O;
}
fclose (file);
return 1;

}

/[ Taimii cocio
int Binlnput (double x [], int * n, char * fname)
{FILE * file;

if ((file = fopen (fname, "rb™)) == NULL)
{printf (" Hemoorcruso siokpumu ¢paiin '% s' \ n", fname);
return 0;
}
fseek (file, 0, SEEK_END);
* N = ftell (file) / sizeof (double);
fseek (file, 0, SEEK_SET);
if (fread (X, sizeof (double), * n, file) <* n)
{printf ("IHomurxa yvumanns 3 ¢aiiny ‘% s' \ n", fname);
fclose (file);
return O;
}
fclose (file);
return 1,
}
IIpuxaan 4. IlorokoBuii BBOA MacHBY i3 IBIliIKOBOIro (paiiry
// BBenneHHs1 MacUBY 3 IBIMKOBOTO (hailiy.
// Sxmo BBemeHHs OyB 3iMCHEHUN O€3 MOMUIIOK, MOBEPTAEThCS 1, B
1HIIOMY BUMAKY - 0.
[l X - BBOIMTHCS MacHB,
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O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

/I'N - moka>x4mK Ha 3MiHHY, 1110 MiCTUTh KUIbKICTh €JIEMEHTIB MaCUBY,
Il Fname - im'st aiiiny 1j1st BBEICHHS.

int Binlnput (double x [], int * n, char * fname)
{
ifstream f (fname, ios_base :: in | i0s_base :: binary);
if (! f.is_open ())
{
cout << "Hemoorcauso siokpumu ¢haiin "' << fname << "™\ n";
return 0O;
}
f.seekg (0, ios_base :: end);
*n =f.tellg () / sizeof (double);
f.seekg (0, ios_base :: beg);
f.read (reinterpret_cast <char *> (x), * n * sizeof (double));
if (f.fail ()
{cout << "MMomunka yvumannus 3 painy " << fname << ™\ n";
return O;

}

return 1;

}

BuKOpHUCTAHHSA CIIUCKIB

Mema: HaGytu ymiHHS Ta HABUYKK PO3POOKH Ta OMHMCAHHS MpOrpam
3 BUKOPHCTAHHIM CITUCKIB, TEKCTOBUX Ta JBINKOBUX (pailiB.

Ilpogheciiina cnpamoeanicms: aHa JCKIIS € CKJIAJOBOIO YACTHHOIO
npodeciitHoi MiArOTOBKM BUWTENS 1HOOPMATHUKUA 10 MalOyTHBOI MpodeciitHol
IISJTBHOCTI.

Haounicmo: cxemaTidHi 300paxeHHS.

3anumanna 01 camoananizy ma camonepesipku.

SIKuii CHHTaKCUC ONUCY CTPYKTYpH?

SIK po3nOAUIAETHCA NaM AT Y CTPYKTYPi?

Ak MOkHa 3a0€3MEUUTH JOCTYII JI0 €JIEMEHTA CTPYKTYpH?
II{o Take cucok?

Sk peanizyBatu cucok MmoBoto Ci?

Sk noOaBUTH €IEMEHT B KiHEIb CITUCKY, B CEPEANHY CITUCKY, HA TIOYATOK
CIUCKY?

[Ilo Take cTek?

Sk peanizyBaTu crek MoBoto Ci?

[I{o Take uepra?

. Sk peanizyBatu uepry MoBoto Ci?

10 Ska nepeBara CMCKy HaJ MacUBOM?

11.1Io Take daitn?

12.3 sxumu aitmamu MoxkHa mpairoBatu B C++?

a0 EE

© oo~
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

13.51k BiAKpUTH TEKCTOBI (halliu JJIsl YN TAHHS, 3aIUCy?
14 51k BigkpuTH ABiMKOBI (O1HapHI) (haiiiam 1jis1 YUTaHHS, 3aMUcy?
15.51x1 mepeBaru ABIMKOBUX (haifJliB Iepe TEKCTOBUMHU 1 HaBMaKku?
16.51x 3axkputu daiin?
17.51x 3BepHYTHUCH JI0 TIEBHOTO eJieMeHTa OiHapHOTO (haiina?
18.51x nepelitTi Ha MoyaTok OiHApHOTO (hany?
19.51x nepeliTi Ha KiHelb OiHApHOTO (hairy?
Texcm nexuii.
IIpukaa BUKOHaHHS JIaDOPaTOPHOI podoTH

#include<fstream>
#include<iostream>
#include<string.h>
#include<math.h>
using namespace std;
/] cTBOpeHHSI CTPYKTYpH
struct abonent
{

char name[20];

char init[20];

int nomer:;

char adress[20];

abonent *next;
3
/[ onuc Bka3iBHUKIB Ha 3MiHHI
abonent *element, *pershij, *poper, *novij, **start, **last, *k;

int i=0, b;

Il onuc dyHKIIH

void StvSpisok();// ctBopeHHs CIECKY

void output(); / BUBEZIEHHS CIUCKY Ha €KpaH

void output_1(); // 3ammuc CrucKy y TEKCTOBH# (aiii

void vstavka(); // BcTaBka eIeMEHTY B CIUCOK

void output_bin_file(); // 3anuc enemeHTiB ciucky y 6iHapHui (aitn
void input bin_file(); //3untyBanHs 3 6iHapHOTO (ailry

int main()

{
StvSpisok();
output();
output_1();
vstavka();
output();
output_bin_file();

Kyxoscrkuit C.C., Bakamok T.A.
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O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

input_bin_file();
system("pause");
return 0;

¥

void StvSpisok()//-------- CTBOPCHHS CIIMCKY BBEJCHHS JaHUX 3 TEKCTOBOI'O
daity----

{
ifstream inf("Phone.dat");
element = new (abonent);
pershij = element;
int i=0;

do
{
poper=element;
inf>>element->name;
inf>>element->init;
inf>>element->nomer;
inf>>element->adress;
element->next = new (abonent);
element = element->next;
}
while(poper->nomer!=0);
poper->next=NULL,; // 3akpuBaemo criucok
inf.close();

¥

void output()//----------- BUBEJCHHS CIIMCKY HA CKPAH------=-==============n=mnmmnm=
{

element = pershij;

cout<<"SPISOK ABONENTIV\n";

while(element->next!=NULL)

{

Cout<<"**************\n ".

cout << element->name<<endl;

cout << element->init<<endl;

cout<< element->nomer<<endl;

cout << element->adress<<endl;

element = element->next;

}

cout<<" "<<endl;
system("pause™);

¥
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

void output_1()//----------- 3QITHC CITHCKY Y TEKCTOBUM (DARII-=--nnmnmnmmmmm

{

ofstream outf("output_3.txt");
element=pershij;

cout<<"out abonent in output_3.txt \n";
outf<<"abonentu:\n";

int i=0;
while(element->next!=NULL) // moku He KiHENb CITUCKY
{

outf<<element->name<<endl;
outf<<element->init<<endl;
outf<<element->nomer<<endl;
outf<<element->adress<<endl;
element=element->next;

/] cout<<i<<endl;i++;

}

system(*'pause™);

}

void vstavka()//--------------- BCTABKa EJIEMEHTA B CITUCOK---=================-=

{

novij=new(abonent);
cout<<"novij abonent\n";// BBeieHHsI HOBOT'O €JIEMEHTY 3 KJIaBiaTypu
cin>>novij->name;
cin>>novij->init;
cin>>novij->nomer;
cin>>novij->adress;
// BCTaBKa Ha MOYATOK CIIHCKY
element=pershij;
poper=element;
if(strcmp(pershij->name,novij->name)>=0)//
{ cout<<"Insert Pershij \n";
pershij=novij;
novij->next=element;

}

else
{ //BcraBka B cepelHy CIIMCKa
int k=0;
bool f=true;
while(element->next!=NULL)//

{

if(stricmp(element->name,novij->name)>=0)

Kyxoscrkuit C.C., Bakamok T.A.
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{cout<<"insert \n";
poper->next=novij;
novij->next=element;
f=false;
break;

}

poper=element; //insert

element=element->next;// insert

}

if(f) {// BcTaBKa B KiHEIIb CITUCKY
cout<<poper->name<<endl;
poper->next=novij; novij->next=element;
cout<<"insrt end\n";
}
}
system(*'pause™);

¥

void output_bin_file()//--------------- 3anuc B OiHapHUH (ai-----------------

{
FILE *f;
f=fopen(""Phone_2.bin","wb");
element=pershij;
cout<<sizeof(abonent)<<endl;
while(element->next!=NULL)

{
if (element->nomer==332277)
{
fwrite(&element,sizeof(abonent),1,f);
¥
element=element->next;
¥
strcpy(element->name,"0");  strcpy(element->init,"0");
element->nomer=0; strcpy(element->adress,"0");
fwrite(&element,sizeof(abonent),1,f);
fclose(f);
b
void input_bin_file()//----------- 3amuc y OiHapHUH (aii--------------------
{
FILE *f;

f=fopen(""Phone_2.bin","rb");
cout<<"read binary file\n";
element=new abonent;
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pershij=element;

do

{
fread(&element,sizeof(abonent),1,f);
cout << element->name<<endl;
cout << element->init<<endl;
cout<< element->nomer<<endl;
cout << element->adress<<endl;
element->next=new abonent;
poper=element;
element=element->next;

}

while(poper->nomer!=0);

fclose(f);

}

[Tpumitka. TekcToBHit (ailyl MOBUHEH 3aKIHUYBATUCS HYJISMH..

Kyxoscrkuit C.C., Bakamok T.A.

21



O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

IHonsiTTAR KJI4ACyY, KOHCTYKTOP , ACCTPYKTOP
Mema: HaOyTu yMiHHS Ta HaBHYKH PO3POOKH Ta OMUCAHHS MpOrpam 3
BUKOPHUCTAHHAM KJIACiB, METO/IIB KJIaCy, KOHCTPYKTOPIB, AECTPYKTOPIB.
Ilpogpecinina cnpamosanicmsp: naHa JEKIiA € CKIAJOBOI YaCTHHOIO
npodeciifHOi MiATOTOBKU BUWTENA 1HGOPMATHUKH 10 MalOyTHBOI ImpodeciitHol
JISIBHOCTI.
Haounicms: cxemaTudHi 300paxKeHHSI.
3anumanta 01a Camoananizy ma camonepesipKu.
II1o Take kn1ac B C++?
SKuii CHHTaKCUC ONUCY Kiacy?
[Ilo Take moJist, METOAM Kiacy?
Sxi € cnenugikaTopu JOCTYIy Kiacy, iIXHE MPU3HAYEHHS?
Sk MokHa 3a0€3MeUUTH TOCTYI 0 €JIEMEHTIB Kjiacy?
[Ilo Take KoHCTpykTOp? SIKI TmpaBuiga CTBOPEHHS Ta poOOTH
KOHCTpPYKTOpa ?
/. lllo Take KOHCTPYKTOp T[03aMOBYYHHI, KOHCTPYKTOpP KOIIIOBaHHS,
KOHCTPYKTOp TIEPETBOPECHHS?
8. Ilo Taxe nectpykrop? Ski mpaBuiia CTBOPEHHs Ta poOOTH AecTpyKTOpa ?
9. SIki icHyrOTb 1HILIAJI3aLli €JEMEHTIB Y KOHCTpYKTOpax?
10. AAkuii MOpsIOK BUKIUKY KOHCTPYKTOPIB Ta I€CTPYKTOPIB?

ook wnE

B ocHOBI 00'€éKTHO-OpIEHTOBaHOI MOBH MIPOrpPAMYBaHHS JIeKaTh JBa
OCHOBHHUX HOHSITTS: Kjac Ta 00'ekT. O0'ekT — 11¢ 0a3oBe mousaTTsa B OOII, 1e
KOHKpETHa peaini3alis, ek3eMIusip knacy. O0'eKT CKIaIaeThCs 3 TPhOX YACTHH:
cTaH (3MiHHI CTaHy), MeToau (omepariii), iM'st 00'ekta. Kitac - e rpyna ganux i
MeToaiB abo QyHKUIA ajig poOOTH 3 UMMM JaHUMH, Le mabdioH. OO0'exkTn
OJIHAKOBUMHU HaOOpaMu 3MIHHUX CTaHy 1 METOZIB, YTBOPIOIOThH Kiac. Ko
00'€eKTH MalOTh peaiizaililo 3 KOHKPETHOrO CBITY, TO KJIaCH € aOCTpaKI[isSIMHU.
Tpoxu Oinbll CcKIagHI OO0'€KTH MOXYTh B3arajl HE MICTUTH JaHUX, a
MPEACTABIATH MPOLEC 1 MICTUTH TUIBKK (DYHKIIII, K1 peani3yoTh L€l mpolec.
st popmyBaHHS peasibHOTO 00'€KTa HEOOXIMHO MaTH IIa0JIOH, TIO0 MPUKIIATY
AKOTO 1 OyJy€eThCsl JaHUN 00'€KT.

[TonsitTio "00'ekT" 3ICTaBISAIOTH PS  JOMOBHIOIOYMX OJIUH OJIHOTO
BH3HAUYECHB!

* 116 CYKYIHICTh 3MIHHUX CTaHy 1 MOB'I3aHUX 3 HUMHU METOJIIB (Omepalrtiif).
[{i MeToaM BU3HAYAIOTH K 00'€KT B3a€EMOJIIE 3 OTOUYIOUHUM HOTO CBITOM;

1€ KOHKPETHa peai3ailis, eK3eMIUIp Kiacy. Y MporpaMmyBaHHI
BIJIHOCMHU 00'€KTa 1 KJacy MO’KHA TOPIBHATH 3 ONUCOM 3MIHHOi, Jie¢ cama
3MiHHA (00'€KT) € EK3EMILIAPOM SKOTO-HEOY b TUIY JTaHUX (KJacy);

1€ BIJUYTHA PEABHICTb, IO XAPAKTEPU3YETHCA YITKO BU3HAUEHOIO
IIOBEJIIHKOIO;

0COOJIMBUH yII3HABAHUHN MpeaMeT, OJIOK a00 CyTHICTh (peaibHUN uu
abcTpakTHUIl), 10 Mae BaxJiuBe (YHKIIOHAJIbHE NpPU3HAUEHHS B JaHii
MpeAMETHIH 001acTi.
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€ ¥ iHma kmacudikaimis METOAIB 00'€KTa, KOJMU BUAUIAIOTH (DyHKIIT
yIOpaBJIiHHS, peajizallii, JOCTYImy Ta JOMOMiKHI (GyHKII. [HAUBITYyanbHICTH
o0'ekTa - II€ BJIACTHBICTh 00'€KTa, IO BIAPI3HAE LEH 00'€KT BIJ YCIX 1HIIHMX
00'exTiB. O0'€eKTH MOXKYTh MepeOyBaTH B NMEBHUX BIJHOCHMHAX OJIMH JIO OJTHOTO,
BIJIHOCUHU MOXYTb OyTu iepapxiyHUMU. (OCHOBHI 1€papXidyHi BIJHOCHHH
HA3MBAIOTh BIJIHOCUHU BUKOPUCTAHHS Ta BKIIIOUECHHS.

OcCHOBHI BJIACTHBOCTI 00'€KTIB:

3a3BuYail BBa)Ka€ThCs, M0 O€3 IHKANCYSIil HEMOXIJIUBO YSIBUTH COO1
00’ €KTHO-Op1€EHTOBAHE MPOTPaMyBaHHSI.

Inkancyiasuis e 37aTHICTE 00'€KTIB CKpUBATH ACSKI CIIOCOOM 0O0pOOKH
naHuxX (METomM) Ta caMi JaHl BiJ HAaBKOJHUIITHHOTO IMHU(PPOBOTO CEPEIOBHUIIA.
IcTopiss pO3BUTKY METOOJIOTIM MpPOrpaMyBaHHs CIIOHYKyBaHa OOpOTHOOIO 31
CKJIQJIHICTIO pO3pOOKM TmporpaMHoro 3ade3nedeHHsd. CKIaaHICTh BETUKHUX
MIPOrpaMHUX CHUCTEM, y CTBOPEHHI SIKMX Oepe y4acTh Bifjpa3y BeJMKa KiJIbKICTh
PO3pOOHUKIB, 3MEHIIYETHCSA, SIKIO HA BEPXHBOMY pIBHI HE BHUJIHO JeTajei
peanizamii HIKHIX piBHIB. BiacHe, npouenypHuil miaxia OyB MepIIMM KPOKOM
Ha 1poMy muisixy. Ilin iHkancyndiiero (encapsulation, Mo MOXKHa MEPEKIACTH
MO-pi3HOMY, aJie Ha MOTPIOHI acolriaiii 100pe HaBOAUTH CIOBO "0OBOIKaHHS")
PO3yMIEThCSL IPUXOBYBaHHA 1H(OpMAIli PO BHYTPIIIHIA yCTpiid 00'ekTa, MpU
AKOMy poOoTa 3 O0'€KTOM MOXE€ BECTHCS TUIBKM 4epe3  HOoro
3arajgbHONOCTYNHUM (public) iHTepdeiic. ADGO Le MexaHi3M NporpamMyBaHHS,

o0'€THYIOUHMI pa3oM KOJ 1 JaHi, SIKUMH BiH MaHINYJIO€, BHUKIIOYAIOYH 5K
BTPy4YaHHS 330BHi, TaK 1 HEMpPaBWJIbHE BUKOPHCTAHHS MaHUX. B 00'€ekTHO-
OpIEHTOBaHIA MOB1 NpPOrpaMmiBaHHS JaHl 1 KOJ MOXYTh OyTH oO0'eqHaHi B
a0COJIIOTHO aBTOHOMHUUM YOPHUM SIIUK. Y CeperHl TaKOro SIIUKA 3HAXOIAThCS
BC1 HE0OX1/1H1 AaHi 1 koa. Koy xoj 1 AaH1 3B'A3yI0ThCS pa30M MOIIOHUM YHMHOM,
CTBOPIOETHCS 00'€KT. [HIMUMU croBamMu, O00'€KT - 1I€ €JIEMEHT, IO MIATPUMYE
IHKATCYJISIIIIO.

Hoaimop@dism - Takox oaHa 3 Tpbox ocHOBHMX mapagurm OOII. ko
TOBOPUTH KOPOTKO, TOJIMOPGI3M - 1€ 3[aTHICTh 00'€éKTa BUKOPHUCTOBYBATH
METOJM TOXIJHOIO KJacy, SIKMl HE ICHye Ha MOMEHT CTBOpPEHHs 0a30BOro.
CnoBo «momimopdizm» MoOkHa mepeknactu sk «bararo dopm». TobTo 1€
MO>KJIMBICTh BUKOPHUCTAaHHS OJHOTO 1 TOTO 3K IMEH1 omepariii abo MeTomy 10
00'eKTIB pi13HUX KJIACIB, PU 1IOMY Jii, 10 31HCHIOIOTHCS 3 00'€KTaMH, MOXKYTh
1ICTOTHO p13HUTHCS. TOMY MOKHA CKaszaTH, 1[0 B OJTHOTO 1 TOTO K CJI0oBa Oarato
dhopm.

I ocTanns mapagurma cnaakyBanHs (inheritance) - crocyerbest 3MaTHOCTI
MOBH JI03BOJISITH OyJyBaTH HOBI BU3HAUECHHS KJAciB HAa OCHOBI BHU3HAYEHb
icHyrounx knaciB. Ilo cyTi, cnaakyBaHHS J03BOJISE€ PO3LIMPIOBATU IMOBEIIHKY
0a30BOro Kjacy, HacliIyloud OCHOBHY (PYHKIIOHANBHICTh Y MOXI1JIHOMY
nigkiaci.CrnaaKyBaHHS BJIsi€ COOOO MPOIIEC, B X0 SIKOTO OJUH 00'eKT HaOyBae
BJacTUBOCTeN 1HIIOTO o0'ekTa. lle myke BakiIMBHUIl Mpollec, OCKUIbKH BiH
3a0e3nedye MPUHIUI 1epapXiuHoi kiacu@ikaii. SKimo BayMarTucs, TO BETUKa
YacTMHA 3HaHb MIJJIAETHCS CHUCTEMAaTH3allli 3aBIsSKH 1€papXiuHoi Kiacuikarii
0 HU3X1THIN.
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B o00'exTHO-Opi€eHTOBaHOMY MpOrpaMyBaHHI, KJac — 1€ CHelialibHa
KOHCTPYKIIiSl, sIKa BUKOPUCTOBYETHCS JJI TPYIyBaHHS MOB'SI3aHUX 3MIHHUX Ta
¢bynkuii. [Ipu upomy 3rigHo 3 Tepminonorieto OOII rmobanbHi 3MiHHI Kiacy
(WIeHH-3MIHH1) Ha3UBaIOTHCS TOJMSAMU  JaHUX (TaKOXX BJIACTUBOCTSAMU a0o0
atpulOyTtamu), a wieHn-QyHKI1 Ha3zuBaroTbMeToAamu kiacy. CTBopeHui Ta
1HIIATI30BaHUN eK3eMIUIIp Kiacy Ha3uBaroTh 00'ekToM kiacy. Ha ocHoBI
OJIHOTO KJIacy, MO)KHa CTBOPUTU 0e31i4 00'€KTIB, IIO BIAPIZHATUMYTHCS OJWH
B1JI OJTHOTO CBOIM CTaHOM (3HAYCHHSIMU IIOIIB).

Maiike KOXKHOMY 4YIeHY Kjlaca MOXXHA BCTAaHOBUTH MOAH(IKATOP
J0CTyIy (3a BUHATKOM CTaTHYHUX KOHCTPYKTOPIB Ta JESKHUX IHIIUX peuei). Y
OUTBIIOCTI 00'€KTHO-OPIEHTOBAHMX MOB MPOTPaMyBaHHS MIATPUMYIOTHCS TakKi
MOAU(DIKATOPH TOCTYIY:

e private (3akpuTHii, BHYTPIIIHIA 4WICH KJIacy) — 3BEPHCHHS 10 YIICHY
JIOITYCKAIOTHCS JIUIIE 3 METOJIIB TOTO KJIAcy, y SIKOMY 1Iei 4JieH BU3HAUCHUH.
Bynp-siki cmasikoeMini Kiacy Bke HE 3MOXKYTh OTPUMATH JOCTYI JO I[bOTO
ywieHny. CrnajikyBaHHS 3a THUIIOM private 3a00pOHSiE€ JOCTYH 3 JOYIPHBOTO
KJIacy JI0 BCIX WIEHIB OaThbKIBCHKOTO KJacy, BKJIIOYarO4u HaBiTh public-
yieHu (C++);

e protected (3axuieHuil, BHyTPIlIHIA YIeH i€papXii KIaciB) — 3BEPHEHHS 10
YJIEHA JIOITyCKAIOThCS 3 METOJIIB TOTO KJIACy, Y SIKOMY II€H WIeH BU3ZHAUYCHU,
a TakoX 3 OyAb-SKMX METOJIB MOro kiaciB-cnagakoeMmiiiB. CraJKyBaHHS 3a
tutnom protected po6uth Bce public-unenu 0aTbKiBCHKOTO Kitacy protected-
YyjeHaMH Kinacy-crmaakoemils (C++);

e public (BimkpuTHii 4ieH Kjacy) — 3BEPHEHHS J0 WiCHa JOMYCKArThCS 3
Oynp-sikoro koxy. CragkyBaHHs 3a TUNIOM public He MiHs€e Moau]IKaTOpiB
0aTeKiBChKOTO Kitacy (C++);

CtpykTypa Kiacy:

class iM’s knacy{
public:

// eneMeHTH B L1H CEeKI[ii AOCTYIHI 3 0y/1b-IKO1 YaCTUHU MPOTrpaMu

MyClass(); // koHCTpYKTOD

~MyClass(); // nectpykTop
protected:

// eneMeHTH B 1ii CEKIIil JOCTYMHI 3 KJIacy 1 HOro HalaakiB

private:
// eneMeHTH B Li{ CeKLIi JOCTYIHI JUIIE 3 KJIacy;
I/ e o6GmacTh MOCTYMy MO 3aMOBYYBaHHI

b

B knaci mij yac cTBOpEHHS MOJIiB, MM HE MOYKEMO HaJaTH iM 3HA4YCHb.
JIJ1st IbOTO CTBOPIOIOTH METO/I, KOHCTPYKTOP, 1M’sl SIKOTO CIIBIAJIA€ 3 IMEHEM
KJIacy.

Koncmpykmop — 1ie MeTon Kjiacy, KU MpU3HAYCHUM ISl 1HIIagizaii
MOJIIB KJacy (HaJaHHS MOYaTKOBUX 3HA4Y€Hb). BKIMKAE€TbCS KOHCTPYKTOP MiA
4yac CTBOPEHHA 00’ eKTyKJIacy.
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B kmaci Moxxe OyTu JAeKiIbKa KOHCTPYKTOIB, $IKI BIAPI3HSIOTHCS
napameTpamH.
Konctpykrop 6€3 mapameTpiB — Ha3UBaTh KOHCTPYKTOP MO 3aMOBUYBAHHI.

Meton knacy, SKWUH TNpU3HAYCHWA Ui 3HUIICHHS 00 €KTy KIacy,
HA3UBAETHCS decmpykmop. B OiNBIIOCTI BUIMAIKIB IECTPYKTOP CTBOPIOIOTH
TOJIi, KOJIM KJIac BUKOPUCTOBYE MUHaMIiUHi moJisl. [1o 30BepIiieHHI BUKOPUCTAaHHS
JAHOTO 00’ €KTY MOTPIOHO OYMCTUTH JTUHAMIYHI TTOJISL.

Baacmueocmi koncmpykmopie maoecmpykmopie .
e KoHCTpyKTOpH Ta ECTPYKTOP3ABKIN OTOJIONTYEMO B po3aiii public.
KoHcTpyKTOp Ta JecTpyKTOpHE Mae TUIy, HaBiTh VOid
IM’s KOHCTpYKTOpa CHiBIAJa€ 3 IMEHEM KJIacy;
IM’s1 necTpykTOp CIIBIAAA€ 3 IMEHE KJacy 3 IPUCTABKOIO ~ ;
B knaci MOXHa CTBOPUTH JEKUIbKa KOHCTPYKTOPIB, SIKI BIAPI3HSIOTHCS
napamMeTpaMH.
e B kiaci MO>XKHa CTBOPUTH JIUIIE OAUH JECTPYKTOP

[Tpuknan mporpamu.
daiin main.cpp

#include <iostream>
#include <stdlib.h>
#include "vector.h"
using namespace std;
int main(int argc, char** argv) {
Vector a;

Vector b(5,7);
a.0ut();

b.Out();

Vector c(b);

c.Out();

return O;

}

daiin vector.h
#ifndef VECTOR_H
#define VECTOR_H

class Vector

{

int X; / KoopauHATA X
int y; / KoopauHartay
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public:
Vector();
Vector(int, int);
Vector(Vector &);

void SetX(int);

void SetY (int);

void Out();

protected:

H
#endif

®aitnVector.cpp
#include "vector.h"
#include <iostream>
using namespace std;

Vector::Vector()

{
x=0;
y=0;
}
Vector::Vector(int X,int Y)
{
x=X;
y=Y;
¥
Vector::Vector(Vector &V)
{
X=V.X;
y=V.y,
b
void Vector::SetX(int X)
{
X=X;
¥
void Vector::SetY(int Y)
{
y=Y;
}
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void Vector::Out()
{

}

cout<<x<<''<<y<<endl;

IlepeBaHTaKeHHS onepanin

Mema: HaGytn yMiHHS Ta HaBUYKH PO3POOKH Ta OMHCAHHS TPOTrpaM 3
BUKOPHCTAHHSM ITEPEBAHTAKEHHSM OIeparliil.

Ilpoghecitina cnpamoeanicms: naHa JEKIS € CKIAJOBOIO YaCTHHOIO
npodeciiiHoi MiArOTOBKM BUMTENS 1H(OPMATHUKK 10 MallOyTHBOI mpodeciitHoi
TISUTBHOCTI.

Haounicmy: cxemaTuuHi 300pakKeHHSI.

3anumanHna 014 camoanaizy ma camonepesipku.

[Ilo Take mepeBaHTaXXEHHS Omepariin?

Skuil CUHTaKCUC NTEPEBAHTAKEHHS?

Sxki oneparlii HEMOXKHA ITEPEBAHTAXKYBATH ?

3a 1I0nmoMOror0 SIKOi oTepallii BUKOHYEThCS IIEpeBaHTAXKEHHSI orepariii?
Konu HeoOx1AHO epeBaHTaXXyBaTH OIEPaLii0 MPUCBOEHHS?

Sk nepenaroThCs napaMeTpH Mij yac NepeBaHTaKEHHS ornepartii?
Texcm nekuii.

B C++ icHye MOXJIMBICTh I003HAYATH JI1F0 CTAHAAPTHUX ONEPATOPIB
(monaBaHHS, BIIHIMAHHSI, MHOKEHHS 1 T.II. ISl BUTIQJIKY, KOJIK ONIEpaHaMU €
00’€KTHU KJIaCiB, CTBOPEHUX

KOpHUCTyBaueM). Taka rporenypa Ha3uBa€TbCS HEPECAHM AICCHHAM
onepamopie

[lepeBaHnTa)KE€HHS OMIEPATOPIB PEATIZY€ETHCS MIISTXOM CTBOPEHHS BiIOBITHOT
OTepaToOpHOi (QYHKIII].

OneparopHa QpyHKILisE MOXkKe OyTH:

1. 30BHINIHBOIO (aJe, SIK MPABUIIO, IPYKHBOIO) 70 KJIacy

2 Metonom

OrosionieHHs1 30BHIIIHBOI ONIEPATOPHOI QyHKILiI

TUI_pe3yabTary operator ( apryMeHr );

ook wnE

{
/mporpamuuii kos OnepaTopu:
}
Omneparopu nepeBanTaxeHus: +, -, *, /, %, =, +=, -=, *=, /=, %=, ++, --, | [],

== I=
, !
[lepeBanTa)KeHHSI OTIEPATOPIB

1. IIpu nepeBaHTaXEHH] HiHAPHUX Onepamopie 30BHIIIHIMUA ONIEPATOPHUMHU
(GYHKIISIMU OCTaHHI MarOTh JIBa apryMEHTH — MEPIINi Ta APYTruil ornepaH/Iu.
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2. [Ipu nepeBaHTaXXEHHI YHAPHUX Onepamopis 30BHIIIHIMUA (QYHKLIIMUA OCTaHHI
MaloTh OJIMH apTyMEHT — OTIEPAH/I.

BuxitoueHHs — onepaTopu 1HKPEMEHTY Ta IEKPEMEHTY (MOXKYTh MaTH J1Ba
apTyYMEHTH MPH MepeBaHTAXKECHH] OCTHIKCHOT (HopMU).

3. IIpu nepeBaHTaXEHH1 OIHAPHUX Onepamopie METOJaMU KJ1acy OCTaHHI
MaloTh OJIMH apryMeHT — Apyruii onepaun. [lepimm onepanaom € 00’€KT, 3
SAKOTO BUKOPUKAETHCA METO/.

4. Ilpu nepeBaHTaXEHH] YHAPHUX ONEpamopie METOTaMH KJ1acy OCTaHHI He
MalOTh apTyMEHTIB (OMEPaHAOM € 00’ €KT, 3 IKOTO BUKIMKAETHCS METO).
Buknwuenns — onepatopy IHKpEMEHTY Ta IEKPEMEHTY (MOXKYTbh MaTH OJUH
apryMEeHT IIPH MepeBaHTaKEHH1 MOCT(HIKCHOI (HhopMu).

Ilepesanmasicennsn onepamopa 000a8aHH:A 308HIUIHbOIO PYHKUICIO.
class MComp
{
public:
double Re, Im;
|
MComp operator + ( MComp x, MComp y)
{
MComp z;
Z.Re=x.Re+y.Re;
Z.Im=x.Im+y.Im;
return z;
}
int main()
{
MComp a,b,c;
a.Re=1; a.lIm=2;
b.Re=2; b.Im=3;
c=a+b;
cout<<"c.Re = "<<c.Re<<"\n";
cout<<"c.Im = "<<c.Im<<"\n";
return O;
}

Ilepesanmasicennsn onepamopa 000a8anHHA MEMOOOM KAacy
class MComp{

private:

double Re, Im;

public:

MComp operator+(MComp y)

{

MComp z;

z.Re=Re+y.Re; z.Im=Im+y.Im;
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return z;

}

h

int main()

{

MComp a,b,c;

a.Re=1; a.Im=2; b.Re=2; b.Im=3;
c=a+b;

cout<<"c.Re = "<<c.Re<<"\n";
cout<<"c.Im = "<<c.Im<<"\n";
return O;

}

Ilepesanmansicenns onepamopnoi hyukyii
class MComp{

public:

double Re, Im;};

MComp operator+(MComp x, MComp y)X{
MComp z;

z.Re=x.Re+y.Re; z.Im=x.Im+y.Im;

return z;}

006’exkm + 06 ’exkm

;3

MComp operator+(double x, MComp y){
MComp z; uucno + 06 ’exm

Zz.Re=x+y.Re; z.Im=y.Im;

return z;}

06 MComp operator+(MComp y, double x){
MComp z;

Z Re=x+y Re; z Im=y Im;

00 ’exm + yucio

z.y.z.y.return z;}

Ilepesanmadsicennns onepayii npuc8o€EHHL.

class MComp{

public:

double Re;

double Im; Pe3ynomam
MComp operator=(MComp x){
Re=x.Re+1;
Im=x.Im-1;

return *this;}

3

int main(){

MComp a,b;

Kyxoscrkuit C.C., Bakamok T.A.

29



O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

a.Re=1;

a.lm=2;

b=a; b=a >>> b#a
cout<<"b.Re = "<<bh.Re<<"\n";
cout<<"b.Im = "<<b.Im<<"\n";

}

return 0;}

IngexcyBanHs 00’ €KTIB.
const int n=10;

class RealNums{

public:

int p[n];

RealNums(){

int k;

for(k=0;k<n; k++)
p[k]=rand()%n;

}

int &operator[](int i){
return p[i%n];

}

RealNums operator+(RealNums obj){
inti;

RealNums tmp;
for(i=0;i<n;i++)
tmp[i]=p[i]+obj[i];
return tmp;

}

void show(){

inti;
fir(i=0;i<n;i++)
printf(“%63d”,p[i]);
printf(“\n”);

b
int main()

{

RelNums a,b;
a.show();

b.show();
(a+b).show();
for(int i=0;i<n;i++)
a[i]=b[i]-a[i];

a.show();
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return O;

}

}

PE3IOME

1 Onepamopna 1. ¢yukyia — ¢yukyia, @opmManbHO HA36010 AKOI €
nepesanmasicyganuti onepamop. OnepamopHa @yHKYia Modce Oymu 5K
308HIUHBOIO, MAK | MEMOOOM KIAC).

2. Apeymenmamu onepamopHoi yHKyii € onepanou 6ionogionoco eupasy. Y
BUNAOKY 308HIWHLOI OnepamopHoi @QyHKyii 011 OIHAPHUX onepamopie
apeymenmu 08a, Ol YHAPHUX Onepamopis - oOuH. AKujo euxopucmosyemucsi
Memoo Kuacy, OIHapHUM onepamopam 8i0noeioae 0OUH apeymMeHm, VHAPHUM —
HCOOHO20. YHapHi onepamopu iHKpeMmeHmy ma OeKpeMeHmy 6 UYboMy
BIOHOUWEHHT MAOMb 0CODIUBOCII.

3. 3a ymosuawHam 011 onepamopié  IHKpeMeHmy ma — O0eKpeMeHmy
nepesanmaicyemocs npe@gikcrha gopma. /s nepesanmadsxiceHus nocm@ikCHoi
Gdopmu suxopucmosyoms 000amKOBUL YUCIOBULL APSYMEHM.

4. OnepamopHi QhyHKyii MOI*HCYmMb nepesanmadicy8amucs.

YcnaakyBaHHSA KJaciB

Mema: oTpuMaHHS TIPAaKTUYHUX HAaBHKIB IpyU  BUKOPUCTAHHS
MHOKWHHOTO YCIaIKyBaHHSI MOBOIO C++.

Ilpogheciiina cnpamosanicms: naHa JCKIS € CKIAI0BOIO YaCTHHOIO
npodeciiiHoi mAroTOBKM BUWTENs 1HGOOPMATHKKA 10 MallOyTHBOI mpodeciitHoi
TISUTBHOCTI.

Haounicmy: cxemaTuaHi 300pakxeHHS.
3anumannsa 0na camoananizy ma camonepesipku.
[Ilo Take ycmaaKkyBaHHS KJIaciB?
SIkuii CUHTaKCHUC YCIIaJKyBaHHsI Ki1aciB?
[TpuHIMTI KepyBaHHS JOCTYIIOM €JIEMEHTIB KJIacy MpH yCHaaKyBaHH1?
Sk ycraiKoBYIOTbCSI KOHCTPYKTOPH, AECTPYKTOPH.
Sk BUKIIUKAIOTHCS KOHCTPYKTOPH, JECTPYKTOPH YCIIaIKOBAHUX KJIaCiB?
Pekomenoosana nimepamypa.

w0 E

1. T.A.IlaBnoBcebka C/C++ mporpamMupoBaHHE€ Ha S3BIKE BHCOKOTO
YpPOBHS.(cT..200-200)

2. Xapsu /[leviten, Ilon Jleitren Kak mporpammupoBats Ha C++ (ct1..551-
596)

Texcm nekuii.
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Jlnst  cTBOpEeHHS KJaciB 3 JIOAAHOK  (DYHKIIIOHAJIBHICTIO BBOJISATH
ycmankyBaHHs. Kimac-Hamamok mae modist 1 pyHKiii-uneHnn 6a30Boro kiacy, aine
HE Mae IpaBa 3BepTaTHCs J10 IMpUBaTHHUX (private) mojiB 1 ¢yHKIH 6a30BOTr0O
Kjacy. Y IbOMY i MOJIATAE PI3HUIS MK MPUBATHUMU 1 3aXHUINEHUMHU WIICHAMH.

Kiac-namanok Moske jgomaBaTd cBOi oyt 1 (yHKIIi abo MepeBU3HAYATH
(dyHKIIIT 6a30BOTO KJIacy.

3a yMOBYaHHSM, KOHCTPYKTOp Hamaaka Oe3 mapaMeTpiB BHUKIHKAE
KOHCTPYKTOp ©0a30BOro Kiacy, a MOTIM KOHCTPYKTOPH TOJAaHHUX CJICMCHTIB.
JlecTpyKTOp Tpallloe B 3BOPOTHOMY TMOPSIAKY. [HIINI KOHCTPYKTOPU JOBOIUTHCS
BHU3HAUaTH KOXKHOTO pa3y HaHOBO. Ha miacTs, e MoxHa 3pOOMTH BUKIUKOM
KOHCTPYKTOpa 0a30BOTO KJIacy.

class ArrayWithAdd : public Array {
ArrayWithAdd(int n) : Array(n) {}
ArrayWithAdd() : Array() {}
ArrayWithAdd(const Array& a) : Array(a) {}

void Add(const Array& a);

¥

Hamamok — me Ouib m HIX 0a30BUM KjIac, TOMY BIH MOXe
BUKOPUCTOBYBATUCS CKpi3b, 1€ BUKOPUCTOBYETHbCS Oa30BUM Kjac, ajne He
HaBITAKY.

VYcenaakyBanHs OyBae TyOJIUYHMM, 3aXMIIEHUM 1 BiacHuUM. [lpu
nyOJIYHOMY CIHAJKyBaHHI, IMyOJiYHI 1 3aXWIIEHI 4YieHH O0a30BOro Kiacy
30epiratoTh CBiM cTaTyc, a A0 MNPUBATHUX HE MOXKYTh 3BEpPTAaTUCS HABITh
(GyHKLI{-uJIeHN HalaaKa. 3aXUIIeHe CIaAKyBaHHS BIAPI3HAETHCA TUM, 11O IPU
HIM TyOJiyH1 4jieHn 0a30BOro Kjiacy € 3aXMIIEHUMM WieHaMH Hamaaka. [lpu
MPUBATHOMY YCHAJKyBaHHI, JI0 >KOJHOTO 4JeHa 0a30BOro KJacy HaBiTh
(GyHKLII-uJIeHN HalaJKa MpaBa 3BepTaTucd HE MaroTh. SIK mpaBuio, myOsaidyHe
CMaJKyBaHHS 3yCTPIUYa€ThCs 3HAUHO YaCTIIIE 32 1HIII.

Knac wmoxxe OyTm Ham@aakoMm JIeKUTbKOX kiaciB. lle HasuBaeThCs
MHOKMHHMM CHAJAKYBaHHSIM. Takuil Kjac BOJIOJIE TONSAMU 1 (YHKIUISMH-
yjieHaMu BcixX Moro nmpeakiB. Hampukian, kinac FlyingCat moxke 6yTy Haiaakom
knaciB Cat 1 FlyingAnimal.
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class Cat {

void Purr():

]
class FlyingAnimal {

void Fly();

f
class FlyingCat : public Cat, public FlyingAnimal {

PurrAndFly() {Purr(); Ely():}

¥

Icuye nBa Tunm ycnaaxkyBaHHs. lle omuHouHe 1 MHOXHHHE. CyTb
OJIMHOYHOTO TOJIATAE B TOMY, IO JOYIPHINA Kiac HACIIAye JaHi 1 BIACTUBOCTI
TIIBKM OJHOTO OaThKIBCHKOTO Kiacy. Ilpu MHOXHMHHOMY ycCHaJgKyBaHHS
KUIBKICTh OaThbKIBCBKHUX KJIaciB MOBMHHA OyTW HE MeEHIIOW 3a ojauH. llpwu
MHO>XMHHOMY YCMaJKyBaHHI MOXYThb BHUHUKATH MpPOOJEMHU 13 THUM, L0 Yy
0aTbKIBCHKUX KJIACIB € METOJIM a00 aTpuOyTH 13 OAHAKOBMMHU Ha3BaMu. lIpu ix
BUKOPUCTAHHI CIiJI SIBHO BKa3yBaTH BIJ SIKOTO 3 OaTbKIBCBKMX KJIaciB
BUKOPUCTOBYETHCSI METOJl 200 aTpuOyT. 3apa3 MHOXKMHHE YCIHAJKyBaHHS BKe
Maike He BUKOPUCTOBYETHCS 1 BC1 HOBI MOBU MPOTPaMyBaHHSI BIIMOBUJIUCH BiJI
OBOTO NPUHLHUIY. [3 MOMyJIsIpHUX MOB TMPOrpaMyBaHHS MHOXHHHE
yCHaJKyBaHHA MiATpUMYye auiie C++.

KepyBaHHsl 10cTYNIOM NPH yCNAAKYBaHHI

[ToBepHeMocs 10 cMHTaKcHCy yenaakyBaHus. Cnenugikatopu goctymy - public,
private, protected npu npu3HaUEHH] TUITY YCIAIKyBaHHSI MOXYTb MIPOITYCKATUCS
(sIK, 10 peyi, 1 OyJI0 y HallIOMy MepUIOMY MPUKIIAAL 31 CIIy>KOOBISIMU Ta
MEHEIKEpPaMHt ), IPY IbOMY KE€PYIOThCS HACTYITHUMH MTPaBUIIaAMU:

* SIKIITO BU3HAYAETHCS class, TO 10 3aMOBYYBAHHIO TTOXITHAN KJ1ac
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NpUIMAETHCS SIK private;
* SIKIIIO JIOCTYII HE BKAa3aHWI B yCIaIKyBaHHI MIPH OMHCI struct, To 1o
3aMOBYYBAHHIO BiH MpUiiMaeThes sk public;

Hacrtymna Tabauiist MicTUTh BUSHAUYECHHS PIBHSI IOCTYIY B CEpeuHI
MOX1THOTO KJ1acy. Y MepIii KOJOHII - crenudikaTop A0CTYyIly, III0 BUSHAYAE
yCIaaKyBaHHs MiX KJIacaMH, y JBOX MOJIATBIINX - PIBEHB AOCTYITYy Y 6a30BOMY
Ta TOXiJHOMY KJIacax:

Pisni 0ocmyny y 6a3o8ux ma noxioHux Kiacax npu yCnaoKy8aHHi

Tun ycnagkysanns |[loctyn y Joctyn y
class A: [ ] class B |6a3zoBomy kiaci A [moxigHoMy Kiiaci B
private HEJIOCTYITHO
public public public
protected protected
private HEIOCTYITHO
private public private
protected private
private HEOCTYITHO
protected public protected
protected protected

3 i€l TabauIl, BUAHO, K1 MOKIIMBOCTI HAJa€ MEXaHi3M yCMaJKyBaHHS.
Tak, mpu BIIKPUTOMY YycHaaKyBaHHI public 3araqbHOIOCTYMHI Ta 3axuIIEHI
€JeMEeHTH-/1aHl 30epiraroTh CBOI pIBHI JOCTYINy Hajaji, 1 JMdIe private-
€JIEMEHTH BUSBIISIFOTHCS HEAOCTYITHUMU BHU3 1o lepapxii.
Cnig A0TpUMYBATUCS HACTYMHUX MPABUJI yCMAJAKyBaHHS METOMAIB y MOXITHOMY
KJIaci:
1. OcCKiNbKM KOHCTPYKTOPH HE YCHAJKOBYIOTHCS, MOXIJHI KJIAaCH IMOBUHHI
MAaTH BJIaCHI KOHCTPYKTOpHU. TyT MOXYTbh OyTH /B CUTYaIlil:

* SKIIO y KOHCTPYKTOpPl TMOXIAHOTO KJacy BIJCYTHIM SIBHUH BUKIIHMK
KOHCTpyKTOpa 0a30BOro Kjiacy, aBTOMAaTHYHO BHKIIUKAETbCSI KOHCTPYKTOP
0a30BOT0 Kjacy Mo 3aMOBUYBaHHIO (TOM, 110 HE Mae napameTpiB). s iepapxii
JEKUTbKOX PIBHIB KOHCTPYKTOPU 0a30BHX KJIACIB BUKJIMKAIOTHCS, TOUMHAIOYUH 3
HaMBHUILIOTO PIBHSI.

* AKIIO KOHCTPYKTOp 0a30BOro kiacy noTpeOye BKa3iBKy MapameTpiB, BiH
MOBUHEH OyTH SIBHO BUKIIMKAaHUN B KOHCTPYKTOPI MOXIAHOTO KJIAacy CIHUCKOM
1HIIiam3anii.

2. OCKUTBKH AECTPYKTOP HE YCTAJAKOBYIOTHCS Ta MPOTPAMOI0 HE BUSHAYCHUMA
JECTPYKTOP y MOXITHOMY KJaci, Horo Oyjie 3reHepOBaHO MO 3aMOBUYYBAHHIO i
Yyepe3 HhOT0 BUKJIMKAHO JIECTPYKTOPHU yCiX 0a30BUX KJaciB. Y KJIACOBIH iepapXxii
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JNECTPYKTOPH  BUKIMKAIOTHCS Yy  TOPSAIAKY, 3BOPOTHOMY /IO  BHKIJIHKY
KOHCTPYKTOpIB; CIIOYaTKy IECTPYKTOP MOTOYHOTO KJAacy, a MOTIM JECTPYKTOP
06a30BOT0 KJ1acy.

3. TloximHuii Kjac MOKe TIepeBU3HAYATH METO/ 3 OJHUM 1 TUM K€ 1M'sIM, 1110 1
y 0a30BOMY KJaci, BIAMOBITHO KOPEKTYIOUM HOro MOBEAIHKY i cebe. Abu
3armo0IrTd  HEOJHO3HAYHOCTSAM, PEKOMEHJOBAHO TMEPEeBU3HAYATH  JIMIIC
BIpTyasbHI METOAM KJIACIB.

Curyarris, 300pa’keHa Ha MaJIOHKY MOXJIMBA TUIbKU

115t MoBU C++, OCKIJIBKY Ha H1M BKa3aHUU MPOSB /% £|\_\
MHOXHMHHOTO ycrnajakyBaHHs. st Toro, mo0 He
BUHHKAJIO MPOOJIeM, HEOOX1THO OMKUCYBATH
ycnagakyBaHHs kiaciB B 1 C, gk BipTyanbHe Bij
kiacy A. Toxai npu ctBopeHHs 00’ €kTiB Kiacy D He Oyne ayOmroBatucs kiac A.
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BukirouHi cutyaii

Mema: HaOyTtu yMiHHS Ta HaBHYKH PO3POOKH Ta OMHCAHHS MIporpam 3
BUKOPHUCTAaHHSAM OOpPOOKH BUHATKOBHUX(BUKIIOUHHUX ) CUTYaIII.

Ilpogheciina cnpamosanicmp: nana JEKIisS € CKIAJ0BOI0 YaCTHHOIO
npodeciiHOl MATOTOBKM BUMTENS 1HPOPMATHKU A0 MallOyTHBOI mpodeciitHol
TISUTBHOCTI.

Haounicms: cxeMaTu4Hi 300paskeHHSI.
3anumanna 0na camoananizy ma camonepesipku.
o Take BUKJIIOUHI CUTYAIIIi.

CuUHTaKCHC BUKIIIOUHUX CUTYaLliH.

SIK KOHTPOJIIOIOTHCSL BUKIIFOUHI CUTYAITIi

Sk B1nOyBa€eThHCS IEpexXBaT BUKIIOUHUX CUTYaIllN
Texcm nekui.

P

OgauM 3 HaWOLIBIN  SCKpaBUX  YTUIEHb NPUHIMIY  00'€KTHO-
OpPIEHTOBAHOTO TMPOrPaMyBaHHS € MEXaHI3M OOpOOKM BUHSTKOBUX CUTYyaIlldl y
MoBiI C++. ¥V X0/l BUKOHAHHS MPOTPAMH MOXYTh BUSIBUTHUCS Pi3HI TOMUJIKH.
Bouu MoxyTh OyTH T103B's13aHI 3 HETPABWJIBHAM MTPOTPaMyBaHHAM (HAIIPUKIIA],
BHXI1J] 1HIEKCY MAacHBY 3a MEXI MPUITYCTUMOTO YM MEPEINOBHEHHS Mam'siTi), a
1HO/1 iXHS MPHUYMHA HE 3aJIeKUTh BiJl Iporpamicta (CKakemo, po3puB 3B'SI3KY
npu MepekeBoMy 3'€qHaHHI). Y KOXHIN 3 IUX CHUTyallil peakilisi mporpamu
HenepenOaueHa. [HOAI BOHA 3aBeplllye BUKOHAHHS, 1 JIMIIE TICHIA 3aKiHYCHHS
JESIKOTO 1HTepBally 4Yacy IIOYMHAIOTHh IMO3HAYATHCS HACHIAKY TOMUJIKH, a
YacTille MmporpaMa HEraHoO MPUNUHSAE POOOTY, MIANAI0YM PU3HMKY JIaHi, IO
3HAXOAAThCA B maM'ati unm y (aitm. koo He mnependaunt akypaTHe
3aBEpPIICHHS POOOTH, BUKOPUCTOBYIOUM OOpOOKYy BHHATKOBUX CHUTYaIlii,
pe3yNbTaTH MOXKYTh BHSIBUTHCA HEMPUEMHUMH. B mopanbimioMy M OyaemMo
Ha3WBaTH BUHATKOBOIO CHUTYalll€l0 Oyab-sSKy MOJII0, II0 BUMAara€ OCOOJHMBOL
00poOku. Ilpm 1bOMYy 30BCIM HEBAXIMBO, YM € I TOAIsA (paTanpbHOIO UM
npocToro nomuikoro. [lepeBipka yMoOB, 10 ONUCYIOTh BUHSTKOBY CHUTYaIlllo, 1
peakilisi Ha 11 BUHMKHEHHS Ha3WBA€TbCs OOpOOKOIO BHHATKOBOI cutyarii. Lls
3a/1a4a MOKJIAIa€ThCsl Ha 00pOOIIOBaYa BUHATKOBOI CUTYAITI].

MexaHi3M 00po0KH BUHATKOBHUX CHUTYaUli

OO0pobOka BUHATKOBUX cuTyaliil y MoBI C++ € 00’€KTHO-OPIEHTOBAHOIO.
[le 3HA4MTH, IO BHHITKOBA CHUTYallis € OO0'€KTOM, IO TEHEPYETHCA MPH
BUHUKHEHHI HE3BHYAWHUX YMOB, MEPEI0AYCHUX MPOTPaMICTOM, 1 TIEPEAAETHCS
oOpoOmioBauy, mo Hei mnepexomnoe. OO0'€eKTOM, M0 OMUCYE TPHUPOIY
BUHATKOBOI CUTYyallii, MOXe OyTH OyIb-sIK CYTHICTb — JIiTepai, pAIoK, 00'€eKT
Kjacy, uucio 1 T.a4. He cmig aymaru, 1mo BUHSTKOBA CHUTyallisi 0OOB'SI3KOBO
MOBUHHA OyTH 00'€KTOM SIKOTO-HEOY/Tb KIIacy.

B ocHoBI 00poOKkM BHHSTKOBUX cHUTyaliid y MoBi CH++ jexaTe Tpu
KJIIOYOBUX cjoBa: try, catch 1 throw. Slkmo mnporpaMmicT miI03pro€, IO
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BU3HAYCHHI ()parMeHT MPOTpaMu MOKE CIIPOBOKYBATH MIOMUJIKY, BIH TIOBUHHHM
3aHYpUTH 110 YaCTHHY KoAy B OJiok try. HeoOximHo mMaTu Ha yBasi, 110 3MICT
TIOMHJIKA (32 BUHSATKOM CTaHJAPTHUX CHUTYaIliil) BU3HaUae cam mporpamict. Lle
3HAYUTh, IO MPOTPaMiCT MOXKE 3aJaTH Oyab-SKy yMOBY, IO TMPHUBEIE [0
CTBOpPEHHSI BHHATKOBOI cHryarlii. Ilicas 1mboro HeoOXigHO BKa3aTH, Yy SIKUX
YMOBax BapTO T'e€HEpyBaTH BUHATKOBY cuTyarito. Jls 1i€i MeTu mpu3HaueHe
KJIFO4OoBe ciioBo throw. I HapelTi, BUHATKOBY CHUTYaIIilO MOTPIOHO MEPEXOMUTH
i1 06po6uTH B 6101 catch. Ock sk BUTIIAAAE 1151 KOHCTPYKIIiS.

try {

// Tino 610Ky

try if(ymoBa)throw BuHsTKOBa CHTYyaIIis

}

catch(tuml aprymeHT)

{
// Tino Gyoky catch

}

catch(tumn2 aprymeHT)

{
// Tino Gyoky catch

}

catch(tuniN aprymenr)
{
// Tino 6moky catch

}

Po3mip Onoky try He oOmexeHUN. Y HBOTO MOJKHA 3aHYPUTH SK OIUH
oreparop, Tak 1 1ty nporpamy. OauH OJIOK try MOXHa 3B'S3aTH 3 JIOBUIBHOIO
KUIbKICTIO O510KiB CatCh. OckilnbKH KOXEH OJIOK catch BiAIOBimae OKpeMOMY
TUIy BUHSTKOBOI CUTYyallii, IporpaMa caMa BU3HAYUTh, SIKUH 3 HUX BUKOHATU. Y
bOMY BUIAJKy 1HII Ojoku catch He BukoHyroThcs. Koxken Onok catch mae
apryMeHT, 10 MpuiiMae BU3HaueHe 3HaudeHHs. lleit aprymeHT Moxke OyTu
00'eKTOM OyJIb-IKOTO THITY. SIKIIO ITporpamMa BUKOHAHA MPaBUIILHO i y 610111 try
HE BUHHUKJIO JKOJIHOT BUHSATKOBOI CUTYallii, yci 0Joku catch 6yayTh 3irHOpOBaHi.
SAximo B mporpami BHHHMKJIA TOJis, IO HPOrpamicT BBakae HeOaxaHUM,
oneparop throw renepye BuHsATKOBY cutyarito. s 1mporo omepartop throw
NOBUHHUN 3HAXOAUTHUCA ycepenuHi Onoky try abo ycepenuHi (QyHKIIII,
BUKJIMKYBaHO1 ycepeauHi Onoky try. Skimio B mporpami BUHHUKJIA BUHSATKOBA
CUTyallis, JUIs SKOi He mependayeHi MepexoruieHHsT W o0poOKa, BUKIUKAETHCS
crangaptHa (yskiis terminate(), mo, y CBOIO uepry, BUKIHKAE (DYHKIIIO
abort(). Yrim, iHOII BUHITKOBA CHTYaIlisl HE € HeOe3neyHoi. Y mboMy BUIIAJIKY
MOKHA BWIIPABUTH TMOMUJKY (HampHKiad, MPUBIACHUTH  HYJIHOBOMY
3HAMEHHUKY HEHYJIbOBE 3HAUEHHS) 1 MPOJOBKHUTH BUKOHAHHS MPOrPaMHU.
Po3rnsHeMo HAUMPOCTILINI MPUKIIAA

Kyxoscrkuit C.C., Bakamok T.A. 37



O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

OO6poOka BUHIATKOBOI CUTYaLlii
#include using namespace std;

int main()
{

intn =10, m=0;
printf("Tlogarox\n");
try {

printf("Y oo try\n™);
If(m==0) throw "Divide by zero";
else n=n/m;
printf("Tloganpma yactuHa 010Ky HE BUKOHYEThCs!");

¥

catch (const char* s)
{
printf("%s\n",s);

by

printf("Kirers\n™); return 0;

ks

[ls mporpama BHUBOJIUTH Ha €KpaH HacTymHi psiaku. Hauamo Ycepemuni
onoky try Posmonain Ha Hynb Kinenp [Ipoctexxnumo 3a MOTOKOM KEpyBaHHS MpU
BUKOHaHHI 1l€i mporpamu. CrnoyaTky 3'SBISIOTBCS 1 IHILIAMI3YIOThCA JIBI
LeJIOYKCENbHI TIepeMiHHI (OJIHa 3 HUX JOpPIBHIOE HYJH0). [OTIM BUBOAUTHCS
MOB1IOMJICHHSI TIPO MOYaTOK BUKOHAHHS MPOTPaMH, 1 MOTIK KEPYyBaHHS BXOJUTh
y Onok try. Ilicnga BUBOAY psAKa MOBIIOMJIEHHS MpO BXiA y OJOK try, MOTIK
KEepyBaHHs MEPEXOAUTH 10 nepeBipku piBHOCTI M==0. OCKiIbKH 1151 PIBHICTH €
ICTUHOIO, TEHEpPYeETbCSd BHHATKOBAa cuUTyaulis (y JaHOMY BHMAIKy —
KOHCTaHTHHMI psiok). KepyBanHs HeraiiHo mepemaeTbes Osoky catch,
apryMEHTOM SIKOTO € KOHCTAaHTHUW CHMBOJIbHUYN BKa31BHUK, ITHOPYIOYH BCI 1HIII
omeparopu B Omori try. ¥V miii mporpami 610k catch He poOUTH KOTHUX CTIPOO
BHUIPABUTH IMOMMJIKY. 3aMiCTh IIbOTO BIH IPOCTO BHJIA€ TTOBIAOMIICHHS —
PAZIOK, OTPUMAHUMN SIK apTyYMEHT — 1 TIepeia€ KepyBaHHS OIepaTopy, 1o CIIIYE
3a 61okom. Ha 3akinuenns ¢yskiis printf() BuBoauTh Ha ekpan psjgok Kinerp, i
mporpamMa 3aBepirye CBOIO poOoTy. Tum BHHSTKOBOI CUTyallli MMOBHUHHHMA
30iratucst 3 THIOM aprymeHTy posauny catch. IlormsHemo, yto BiaOyaeThes,
SKIIO I[I€I0 YMOBOK 3HEBAXKHUTH. llopylieHHs yrogu mpo THUI BUHSATKOBOI
cuTyarii

#include <iostream>

using namespace std;

int main()

{

intn=10, m=0;
printf("Hagamo\n");
try
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{ printf("yY Gaomi try\n"); if(m==0) throw "Posmoxin Ha Hyms"; else
n=n/m; printf("ITomanpma yacTuHa OJOKYy He BuUKOHyeThcs!"); } catch (const
chars) //

[Tomunka! HeoOxonnumo

const char* s! { printf("%s\n",s); } printf("Kineus\n"); return 0; }

VY miii mporpami My 3pOOWIIH IIJIKOM “TIPUPOAHY~ TOMHIKY — 3a0yJH
MIOCTAaBUTH 3IPOYKY B OTOJOIICHHI apryMeHTy. Temep Osok catch odikye
BUHATKOBY CHUTYallil0, M0 MPEJACTaBisie COOOI0 KOHCTAHTHUW CHMBOJ, a He
BKa3iBHUK. [lg moMumIKa NPUBOAWTH 10 aBapidiHOTO 3aBEpIICHHS pPOOOTH
nporpamu. [lokaxemo, 1m0 BIiAOyAETbCS, KOO BUHATKOBA CHUTYaIlis
TeHEPYEThCS ycepeanHi (PYyHKIN, sika BUKIUKAEThCS B OJoni try. BuHsATKOBa
CUTYallisl, 3reHepOBaHa ycepeInHl PyHKI1

#include

using namespace std;

int Denominator(int);

int main()

{ int n =10, m; printf("TTouatox\n");

try { printf("Y oGmomi try\n"); m=Denominator(0); printf("Tlogasbia
yactuHa 0J0Ky He BuKoHyeThes!"); } catch (const char* s) { printf("%s\n",s); }
printf("Kiners\n™); return O; } int Denominator(int i) { if(i==0)throw "Po3zmomin
Ha Hynp"; return i; } V miii mporpami BUHITKOBAa CHUTYAaIlisl TEHEPYETHCS Y
¢bynkmii Denominator(), sika BHUKIMKAaeTbCA B Oyori try. 3aBAsKu IbOMY
pe3yabTaTu poOOTH MPOrpamMu IIIKOM 301raloThCs 3 MONepeaHiMu. SKIo 010K
try 3HaxoauThca ycepenuHi  (PyHKIi, o0OpoOka BHHSTKOBOI CHUTYyalil
BUKOHYETHCS MTPU KOKHIM BUKIIMKY. Po3mitienns Onoky try ycepeauni ¢pyHkiii

#include <stdio.h>

using namespace std;

int Denominator(int);

int main()

{ int n =10, m; printf("TTouatox\n");
m=Denominator(0);

n = Denominator(11);
printf("Kinerp\n"); return 0;

by

int Denominator(int i)

{ printf(""Y ¢ynkmii Denominator\n™);
try {

printf("'yY 6o try\n");

if(i==0) throw(""Po3moxin va Hyss!");
if(i>10) throw 10;

printf("Tlogayipma yactuHa 010Ky HE BUKOHYEThCs!");

}

catch (const char* s)

{
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printf("%s\n",s);
¥

catch (int n)

{

printf("Yucenpuuk 6inbme %d\n™,n);

¥

return i;

k

Kuaac String

Mema: HaGytu yMiHHA Ta HaBUYKH PO3POOKHU Ta OMHCAHHS MpPOrpam 3

BUKOPUCTaHHIM Kjacy String..

Ilpogheciiina cnpamoeanicmv: aHa JEKIIS € CKJIAJOBOI YaCTHHOIO

npodeciiiHoi MiArOTOBKK BUWTENS 1HGOOPMATUKUA O MaWOYTHBOI MpodeciitHoi
TISUTBHOCTI.

ok owdE

Haounicmo: cxemaTuHi 300paXeHHS.
3anumanHA O3 CAMOAHANIZY MaA CAMOnepesipKu.
1o Take kiac string?
SIKi KOHCTPYKTOPH iCHYIOTH B Kjiaci String?
SIki omepartii JomycTuMi it 00’ €KTiB Kitaccy String?
SIK peastizoBYOThCS METOIM OOPOOKH psijka, 00’ ekTy String?
Axi meToau 0OpoOKH psKa ICHYIOTH?
SIki MeToIM TIepeBOIATH 3 TUITY String B Tum char?
Texcm nekuii.

KoncTpykropu

Kaac String mae aekijibka KOHCTPYKTOPIB:
string();

// cTBOpIOE MyCcTHI 00’ €KT KJacy

string(const char®);

Il cTBOpPIOE 00’ €KT iHIMiaMI3yI0UH HiOTO PATKOM.

Kaac string mae Tpu onepanii npucBO€HHsI:

40

string& operator=(const string& str); //mpucBoenns String BeauunHU
string& operator=(const char* s); //mpucBoenns psiaka tumy char
string& operator=(char C); //mpucBoeHHs 3HAUYCHHS CUMBOITY

string strl, str2=“ABCD”;

Hpuxknan:

char s[[=“EFGH”,c=‘a’;
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strl=str2;
strl=s;
str2=c;

Omnepaunii kaacy string:

= MMPUCBOEHHS >= MeHIe abo piBHO
+ JogaBaHHA > MEHILIE

== MOPIBHIHHS [] immexcaris

!= HepiBHO << BHUBEIECHHS]

< MEHLIE >> BBEJCHHSA

> QUIBIIIE +=  ngoxaBaHHSI

<= OurbLIe 200 PIBHO

BBenenns
getline(cin,s2); BBeAeHHS 0 KiHIIS psaKa
Cin>>S; BBeICHHS J10 IIPOITyCKY

Metoau kaacy string

size() - moBepTae po3Mip psjKa,

int n=str.size();

length() - moBepTae po3mip psijika;
int n=str. length();

insert(pos,str) — BcTaBise psIOK Str

s.at(1); doctym 10 eneMeHTa psaKa.

IIpucBo€eHHs psiaKa
assign(str)
assign(string str,pos,n)
assign(char *str,n)

Jlo0aBJIeHHSI 10 OTHOTO PSIAKA iHILIOTO
append (str)

append (string str,pos,n)

append (char *str,n)

BcraBka psjaka.

insert(pos, str); / BctaBiisie pIOK Str y psiioy IO BUKIIMKAETHCS, B TIO3HIIIIO POS.
insert (pos, string str, pos,n)

/] BcTaBiisie y psIOK 10 BUKITMKAETHCS, YACTHHY PsJIKaA Str, 3 MO3HIIIT Pos
JIOBYKUHOIO NN CUMBOJIIB
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insert (pos, char *str, n);
insert(pos,str) —
BCTaBJISIE PSAOK StI MOYMHAIOYH 3 TTOXUIIIT POS Y PAMOK, IO BUKITHKAETHCS
string str(“ABCD”);
str.nsert(3,7Z2”);
Il otpumManuii psaok oyae “ABCZZD”

BHIlaJIeHHﬂ YaCTUHHU pAAKa

erase( pos, N) BHIaJaCHHS N €IEMEHTIB MOYMHAIOYUH 3 ITO3HIIIT N
erase( n) BumaneHHs N mepmux eJIeMEHTIB

3amina psiaka a00 YaCTHHU PAIKA

replase( pos,n,str);

3aMIHIOE N €JIEMEHTIB PAJIKAIIOYMHAIOYUH 3 MO3HUIIIT POS, eJIeMeHTaMu psijika Str.
string str(“abcd”);

str. replace(1,2,7123”);

replase( posl, nl, str, string pos2, n2);
replase( posl, nl, char *str, n2);

IToBepHeHnHs miapsaka

substr(pos,n);

MOBEpTAE MIJIPSAI0K MOYMHAOYH 3 TIO3UIIIT POS JOBKUHOIO N CUMBOJIIB
string strl,str(“ABCD”);

strl = str.substr(1,2); // moeprae “BC”

swap(str);

c_str(char *s); mepeBemenHs B MaccuB Char

KoniroBanus

copy(char *s, int len, int pos);

KOIIIOBaHHS PsKa S, TOBXKHUHOIO |en, mouyrHaroun 3 mo3uirii pPos.
Homyk nigpsaakis

find(string str, int pos);

find(char c, int pos); -moBepTae MO3MIiI0 MEPIIOTO BXOKCHHSI

string strl,str(“ABCD”);
int n = str.find(str,”BC”);
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/I moBeprae 1

rfind(string str, int pos);

rfind(char c, int pos);

HOBepTa€ HOBI/IHi}O OCTaHHBOT'O BXOJXKCHHA
string strl,str(“ABCD”);

int n = str.find("BC”,0);

/I moBeprae 1

find_first_of(string str, int pos); // mepmioro

find_last_of(string str, int pos); // octaHHBOTO

[ToBepTae mo3uilito Nepuoro (OCTAaHHbOTO) BXOXKEHHSI OYIb-SIKOT'O CUMBOJTY
HIJPSIKA B PSIAKY

string strl,str(“ABCD”);

int n = str. first_of("VC”,0);

/I moBeprae 2

swap(str); // oOMiH psaKIB

strl.swap(str2);

erase(pos,n);//Bunsiisie 3 1aHOTO psAAKA N CUMBOJIIB MOYMHAKOYH 3 POS.
clear(); // ounmuae psagok;

KomnioBanHs psaaka Tumy String B macus Tumy char.
copy(char *s,n,pos);
KOTII}0O€ B CHMBOJIbHUI MAacHUB S N €JIEMEHTIB MOYMHAIOYH 3 MO3MIIi1 POS.

find(str, pos); -noryk mepiioro JBOro mapsaka Str B JiHOMY psUIKy, TOBepTae
MTO3UIIIIO IMOYATKY 3HANIEHOTO IMiApsIKa

rfind(s,n); - moIIyK mepIoro JiBoro CMMBOJIA B IIHOMY PSUJIKY, TIOBEPTAE
MO3UIIII0 TIOYATKY 3HAWIEHOTO TiapsIIKa

rfind(str,n); - mouryk mepiroro nmpaBoro miapsiaka Str B JiIHOMY PsUIKY, TOBEPTAE
MO3ULII0 MOYATKY 3HAWIEHOTO MiApsiiKa

rfind(s,n); - mormIyk nmepIioro mpaBoro CUMBOJIA B JIHOMY PSUIKY, IOBEPTAE
MO3UIIIIO MOYATKY 3HANIEHOTO MiIpsIKa

find_first_of(str, pos); momryk caMoro JiiBOro BXOJXKEHHsI Oy 1b-SIKOTO CHMBOJTY
pasika B PSIKY, TIOBEPTAE MO3UIIII0 3HAWICHOTO CUMBOJTY.

find_first_of(char, pos); momryk camoro J1iBOro BXODKEHHSI Oy 1b-KOT'O CHMBOITY
pasika B PSIKY, TIOBEPTAE MO3UITII0 3HAWIECHOTO CHMBOITY.
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find_last_of(str, pos); moiryk caMmoro nmpaBoro BXOKEHHS OyIb-SIKOTO CHMBOJIY
pasika B pSIKY, IIOBEpPTAE MO3UIIIIO 3HANHAEHOTO CHMBOITY.

find_last_of(char, pos); momryk caMmoro npaBoro BXOKEHHS Oy Ib-SIKOTO
CHMBOJTY pasika B PAKY, TOBEPTAE MO3MUIIIO 3HANHIEHOTO CHMBOITY.

compare( str); - mopiBHSHHS PSAKIB
compare(pos, n, str ); - MOPIBHAHHS PSJIKIB
compare(posl, nl, str, pos2,n2x ); - nopiBHAHHSA psiakiB +, - 0

bool empty(); icTuHa KO PSIOK MyCTHH.
#include<iostream>

#include<cstring>

#include<string>

#include<windows.h>

using namespace std;

char* Rus( char* text);

int main()

o
Int a;
cout<<Rus("Beenitp a")<<endl;
// BuBeIeHHSI POCIHCBKOTO TeKCTY 4uepe3 //dyHkiito Rus
cin>>a;
cout<<Rus("3nauenns a=")<<a<<endl;
string str1="X/[Y",str2="imeni [Bana ®panka",str3,str4;
char cl[]="KAY",c2[]="imeni IBana ®panka",c3[80],c4[80];
str3=str1+" "+str2;
//3'enHy€ NEeKITbKA PSAIKIB
strcpy(c3,str3.c_str());
cout<<Rus(c3)<<endl;

cout<<Rus("domxwuna str1=")<<strl.size();

cout<<endl<<Rus("HosxwuHa str2=")<<str2.length();

str3.insert(3," *********")Jf [[str3.insert(p,str);BCTaBIsE B PSAIOK
/1 str3 psimok Str moYrHarOYH 3 MO3MILT P

strcpy(c3,str3.c_str());
cout<<endl<<Rus(c3)<<endl;
str3.replace(3,5,"12345");// str3.replace(3,5,"12345");
// 3aMiHIOE N €. moYnHar4u 3 k
strcpy(c3,str3.c_str());
cout<<endl<<Rus(c3)<<endl;
str4=str3.substr(3,5);
/" str3.substr(p,n); moBepTae psaOK //MOBKUHU N MOYUHAIOYH 3 TO3HIIIT P
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strcpy(c3,strd.c_str());
cout<<endl<<Rus(c3)<<endl;
int n=str3.find("i",0);//str3.find(str,pos);
//oBepTae nepiny By MO3UIIO MiapsaKa
/Istr B psinky Str3 mourHarO4M 3 MO3uIlii POS
cout<<"left n="<<n<<endl;
n=str3.rfind("i",20);//str3.rfind(str,pos); //moBepTae mepiiry npaBy MO3HIIIIO
// mapsiaka Str B psaky Str3 mounHar0uM 3 MO3HUIIIT POS
cout<<"right n="'<<n<<endl,
strl.swap(str2); // strl.swap(str2); minse //mictsamu psaku strl i str2
strcpy(c3,strl.c_str());
cout<<endl<<Rus(c3)<<endl;
strepy(c3,str2.c_str());
cout<<endl<<Rus(c3)<<endl;
str3.erase(3,10); //str.erase(pos,n);Bumaise 3 psaka str n //cumMBoIIiB
MOYMHAIOYH 3 TIO3UIIIT POS
strcpy(c3,str3.c_str());
cout<<endl<<Rus(c3)<<endl;
if(strl.compare(str2)>0)
// strl.compare(str2) nmopiBHtoe strl 1 str2

{

cout<<endl<<"strl >str2"<<endl;
}
else
cout<<endl<<"strl<=str2"<<endl;
return O;

}

KonTeiinepu

Mema: HaGytu yMiHHS Ta HaBUYKH PO3POOKH Ta OMHCAHHS MPOTpam 3
BHUKOPHCTaHHSIM KOHTeHHepiB Ta 0i0mioTexku <algorithm>
Ilpogheciiina cnpamosanicms: naHa JCKIS € CKIAI0BOIO YaCTHHOIO
npodeciitHoi mAroTOBKM BUuTENs 1HGOOPMATHKK 10 MallOyTHBOI mpodeciitHol
TISUTBHOCTI.
Haounicmsb: cxematruHi 300pakxeHHS.
3anumanHnsa 01 camoananizy ma camonepesipku.
[Ilo Take KOHTEHHED.
Ski € koHTelHepy. X mpu3HaYeHHs.
st yoro mpu3HaueHuit BekTop? ki MeToIu BiH MIATPUMYE?
Jnst yoro npusHaueHuit uepra? SAKi METOJIM BiH HIATPUMYE?
Jlyist woro mpu3HadeHUi cucok? SIKki METoIu BiH MATPUMYE?
B sikoMy 3 KOHTeHEpiB MOKHA 100ABUTH, BUJAIIUTH €JIEMEHTH B KiHEIb.

ook wnE
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7. B sxoMy 3 KOHTEWHEPIB MOKHA J100aBUTH, BUJAIUTH Ha MOYATOK?

8. B skomy 3
BCEPEIUHY.

Texcm nekuii.

Konteitnepu — 1ie 00’

KOHTGfIHGpiB MOKHa I[O6aBI/ITI/I, BCTaBUTHU CICMCHTHU

€KTH, SIKI MICTATB B cO01 1HII 00’ €KTH.

IcHye nekinbka BUIB KOHTEHHEPIB

IocainoBHi KOHTeliHEpU:

vector
list
deque

— IMHAMIYHHUI MacHB;
- CIIHCOK;
- TIBOCTOPOHHS Yepra;

AcouiaTMBHI KOHTellHepH:

Map - CJIOBHUKHU

multimap — cioBHUKY 3 TyOTiKaTaMu

set - MHOXKUHU
multiset — MHOXXUHU

3 TyOsiKaTaMu

bitset — MiTOBI MHOKXHHU

IHosst KOHTelHEpIB

[Tose SHAYCHHS

value_tupe Tun eneMeHTa KOHTCHHEpa

Size tupe Twum 1HIEKC1B, JIYAILHUKIB €JIEMEHTIB
iterator [TepaTop

const_iterator

KoncTanTHuUl iTepaTop

[revers_iterator

|OGepuenuii itepaTop

const_revers_iterator

KoncTanTHuit 00epHEHUH 1TepaTop

[referense

[locuiianHdsg HaA €JIEMEHT

const_referense

KocTaHTHE ITOCHUIaHHS HAa €JIEMEHT

[key_tupe

Tun xkmoya(asis acoiaTUBHUX KOHTEHHEPIB)

lkey_compare

Tun KpuTepiro MOPBHSIHHS (7151 ACOII. KOHT)

ITepaTrop — anasior BKka3iBHUKA HA €JIEMEHT.
BukopucroByeTbes s eperisagy KOHTEHHEpa B IPaMOMY Ta B 3BOPOTHBOMY

HaIIPsAMKY.

KoHcTaHTHI iTepaTopu BUKOPUCTOBYIOTHCS AJIsl €JI€MEHTIB, SIKI HE MIHAIOTHCS.
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3a 10MOMOror0 1TepaTopiB MOXKHA MEPETIISIHYTH KOHTEHHEPH, He3BaXKal0un Ha

TUIH TaHUX, 110 BUKOPUCTOBYIOTHCSA JIJISI TOCTYITY JIO €JIEMEHTIB.
MeToau 1ocTyny /10 eJieMeHTIiB

MeTton

SHAUYCHHS

iterator begin()

Bkasye Ha nepuivii €J1eMEHT

iterator end()

Bxasye Ha eJIeMEHT, 10 CIIIIYE 3a
OCTaHHIM

revers_iterator r_begin()

Bxa3sye Ha nepimii eleMeHT B 00epHEeH 1
[TIOCJIIJIOBHOCTI

revers_iterator rend()

Bxa3sye Ha eJIEeMEHT, HACTYITHUM 32

OCTaHHIM B OOE€pPHEHIM MOCIIIIOBHOCTI

MeToa1 BU3HAYCHHS PO3Mipy KOHTelHepa

Meton SHa4YCHHS

size() KiTbKiCTh €TIEMEHTIB

max_size() |[MakcumanbHU# po3Mip KOHTEHHEpa

empty() byneBcbka QyHKINIS, O MOKA3y€, YU MYCTUH KOHTEHHEP
IlopiBHSIHHSI KOHTEHHEPiB

Onepaitis MeTon vector |[deque |list

BcraBka B mouarox |push_front |- + +

Bunajenns 3 pop_front | + +

MOYATKY

BcraBka B KiHellb |push_back + +

Bupasnenns 3 kinust |pop_back |+ +

BceraBka B 10BisTbHe [insert [(+) [(+)

Micie

BuaneHnsi 3 Erase [(+) [(+) +

I0BUJILHOTO MicCIIsI

JloBisibHuii qoctyn |[], at + + -

10 eJIEMEHTIB
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vector

Koncrpykropu:
1) vector(); //KOHCTPYKTOP IO 3aMOBYYBAHHIO
2) vector(size_tupe n, const T& value=T());
//BEKTOP TOBKMHOIO N 3alI0BHIOETHCS
//onnHaBOBUM ejieMeHTOM Value
3) vector(Inputlter first, InputlterLast);
//BekTOp KOMiKOETHLCA 3 iHIIOTO 32 iTepaTopamMu
//nianazony
4) vector(const vector <T>&Xx);
// KOHCTPYKTOP KOMiFOBAHHS

q

vector <int>v1(10,1);

vector <int> v2(vl);

vector <int> v3(v2.begin(), vector.begin()+2);

AcouiaTuBHi KOHTelHepH
AcolliaTUBHI KOHTEHEpU — 3a0e3MeuyloTh MIBUAKUNA A0 JaHUX 3a
pPaxyHOK TOTO, 1110 BOHM NOOYI0BaHI HA OCHOBI 30aJJaHCOBAaHUX JIEPEBaX.
IcHye 5 TUMIB acoliaTUBHUX KOHTEHHEPIB:
- CJIOBHUKH (map) ;
- CJIOBHUKH 3 1yOsikaTtamu (multimap);
- MHOXUHU (set);
- MHOXUHHU 3 AyOmikaramu (multiset);
- 0itoBi MHOXMHHU (bitset).
CnoBHMKM  4YacTO  HA3WBAIOTh  AacOIllaTUBHHUMH  MacuBamMu  abo
B1IOOpaKECHHSIMH.

CrnoBHUK MOOYTOBaHWK HA OCHOBI Mapu 3HAYEHb, MEPIIE 3 SKUX SBISE
co0010 KJTt0Y 7151 11eHTUdiKaIli eneMenTa, a Ipyrui — caMuil eJIeMeHT.

AcoliaTuBHI KOHTEMHEpU OMMCAHI y 3aroTOBOYHHMX (aiymax <map> 1
<set>.

s 30epexeHHs Mapu «KJII0Y - €JIEMEHT)» BUKOPHCTOBYETHCS IA0JIOH
pair, onucaHui B 3arosioBoyHoMy (aitmi <utility> . Illabion pair mae nBa
napameTtpu: first, second.

Jlst mapu BU3HAYEHO J[B1 OTIEpaIlii MOPIBHIHHS = = PIBHO Ta < MEHIIIE.

pl<p2 saxmo  pl.first<p2.first abo pl.first==p2.first &&
pl.second<p2.second.

#include<iostream>
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#include<utility>

using namespace std;

int main()

{

pair <int, double> p1(10,12.3),p2(pl);  //3amaetncs mapa
p2=make_pair(20,12.3); //exBiBasICHTHO p2= pair<int,

double> (20,12,3)
cout<<"pl :"<<pl.first<<" "<<pl.second<<endl,
cout<<"p2 :"<<p2.first<<" "<<p2.second<<endl;

p2.first-=10;

if (p1==p2) cout<<"pl==p2\n"; //opiBHSHHS Tapu
pl.second-=1;

if (p1>p2) cout<<"pl>p2\n“;

¥

CrnoBuuku (Map)

VY crnoBHuKy (Map) Ha BiAMIHY Bija ClIOBHHUKA 3 AyOsikatamu (multimap),
BCl KJIIOYl MOBUHHI OYyTH YHIKajdbHI. EleMeHTH B CIOBHHKY 30€piraroTbCsi y
BIJICOPTOBAHOMY MOPSIIKY

[[TabnoH CIOBHHMKA MICTUTh TPU MapaMeTpa: TUIl KJIK0Ya, TUIl €JIEMEHTa 1
TUI (PYHKIIOHAJILHOTO 00’ €KTa

#include<fstream>

#include<iostream>

#include<string>

#include<map>

using namespace std;

typedef map <string,long,less <string> > map_sl;

int main()
{
map_sl m1;
ifstream in ("phonebook™);
string str;
long num;
while( in>>num,!in.eof()){
in.get();
getline(in,str);
ml[str]=num;
cout<<str<<" " <<num<<endl;
}
m1["Petya K."]=2134522;
map_sl::iterator i;
cout<<"m1l :"<<endl;
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for(i=m1.begin(); i'=ml.end();i++)
cout<<(*1).first<<" "<<(*1).second<<endl;

I=m1.begin(); i++;

cout<<"Drugiy element :";

cout<<(*1).first<<" "<<(*i).second<<endl;

cout<<"Vasia :" << ml["Vasia"]<<endl;

¥

J1J1 TIOIIyKy €JIEMEHTIB Y CIIOBHUKY BU3HAa4Y€H1 QyHKIIIT:

find() - moBeprae iTepaTop Ha 3HAWACHHWI €JIEMCHT, y BHUIAAKy HOTO
BijIcyTHOCTI noBeptae end()

upper_bound( X ) — moBepTae iTepaTop Ha MEPIIHA SIEMEHT, KIIFOU SIKOTO HE
MEHIIIC X, Y BUIAJKy HOro BijicyTHOCTI moBeptae end();

lower_bound( X )— moBeprae ireparop Ha TEPIIMN EIEMEHT, KIOY SIKOTO
OLIBIINI X, Y BUTIAJKY HOTO BIJICYTHOCTI roBepTae end().

Jl1s BCTaBICHHS Ta BUAUICHHS EMEHTIB y CJIOBHUKY BU3HAa4YeHI (PYHKIIII:

insert() - BCTaBJICHHS €JIEMEHTIB Y CIIOBHUK;
erase() - BHJAJICHHS CJICMEHTIB 31 CJIOBHUKA;
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JABOPATOPHUM NPAKTUKYM

JlabopaTopHa pooora Nel. Po3poOka nporpam 3
BUKOPUCTAHHAM CTPYKTYP

Mema: Habytu yMiHHA Ta HaBHYKM PO3pOOKHM Ta OIMHMCAHHS MIpOrpam
00OpOOKHM 3 BUKOPUCTaHHSIM CTPYKTYD.

Ilpozpamne 3abe3neuennsn. Cepenonuiie nporpamyBanns DEV C++, Visual
C++,

KoHTpoJibHI NMTaHHS.
K1l CHHTAaKCUC ONIUCY CTPYKTYpH?
SIK po3nOAUIAETHCA NTaM AT Y CTPYKTYpi?
Sk MOkHa 3a0€3MEUUTH JOCTYII IO €JIEMEHTA CTPYKTYpH?
Sk MoxkHa 3a0e3MmeYuTH JOCTYN JO €JEMEHTa CTPYKTypH dYepe3
BKa31BHUK?
Sk onucaTu 3MIHHY CTPYKTYPOBAHOT'O THUITY?
SIk onucaTu B CTPYKTYp1 3MIHHY CTPYKTYPOBAHOI'O TUITY?
1o Take BKIa/€H1 CTPYKTypHu?
SIK BUBHAYUTH PO3MIpP CTPYKTYpH?
9. Io Take MOKaXXYMKHU HA CTPYKTYPY?
10. 1o Take MacuB CTPYKTYyp?
11. IIlo Take 6iTOBI MOJsA?
12. IIlo Take 00’ eqHAHHS?

W

0O~ O

IIpakTHyHa YacTHUHA.
Bapianr 1.
1. Onucaru ctpyktypy 3 iM’sim STUDENT, sika MiCTUTh HACTyIHI MOJIA:
- Name - Ilpi3Buiie Ta iHiIIAIMY;
- Year — pik HApOI>KCHHS:
- Bal — ouinku 3 4 npeameTiB (MacuB 3 4 €JICMEHTIB)
2. HanucaTu nporpamy, 1110 BUKOPUCTOBYE JIaHy CTPYKTYPY 1 BUKOHY€ HACTYIIHI
mi:
- BBOJMTH 3 KJIaBlaTypu MacuB qaHux Group, 1m0 ckiafaeThes 3 N 3MIHHUX
tunty STUDENT;
- BnopsakoBye 3anucu 3a 3pOCTaHHsAM NOJIs Y ear
- BuBoauTts Ha ekpaH npi3BuUIIA 1 pIK HAPOIKEHHS CTYIEHTIB CepeiHiil 0an
akux > 4.0;

Bapianr 2.
1. Onucatu cTpykTypy 3 iM’sim SKLAD, sika MiCTUTh HACTYITHI MOJIS:

- Name - Hasga toBapy;
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Type — oguHUIS BUMIPIOBAHHS:
Quantity — KiJIbKiCTh OJUHHUIb TOBAPY;
Cost — 1iHa OJIUHMII TOBAPY.

2. Hanncatu nporpamy, 1110 BUKOPUCTOBYE JaHy CTPYKTYPY 1 BUKOHY€E HACTYITHI

i

BBOAMTS 3 Ki1aBiaTypu MacuB ganux SHOP, mo cknanaerscs 3 N 3MIHHUX
tuny SKLAD;

BrniopsinkoBye 3amucu o cnajanHio nois Name;

BuBoauTh Ha ekpaH 1iHY Ta KUIBKICTh TOBapy, Ha3Ba IKOTO BBOAUTHCS 3
KJIaBiaTypu a00 BUBOAUTD MOBIAOMIICHHS PO HOTO BiJACYTHICTb.

Bapianr 3.
1. Onucaru ctpyktypy 3 iM’sim TRAIN, sika MICTUTh HACTYIIHI MTOJIS:

Nazv — Hassa

Numer — Homep noi3za;

Date — nata Bianpasienns (cTpykrypa: day; month, year - 1eHb, MiCSIIb,
piK);

Time — miHa OJMHULII TOBAPY.

2. Hanucatu nporpamy, 110 BUKOPUCTOBYE JaHy CTPYKTYPY 1 BUKOHY€E HACTYITHI

s

BBOJUTH 3 Ki1aBiaTypu MacuB JaHux AVTOPARK o cknagaerses 3 N
3MiHHUX TUy TRAIN;

BrnopsigkoBye 3anucu no cnajfianHio mojis Numer;

BuBoauTh Ha eKpaH BCi pelicH, skl yac BiAnpaBieHHs skux micias 15.00
10 BBEJEHIN JaTi.

Bapianr 4.
1. Onucaru ctpyktypy 3 im’sim ABONENT, sika MicTUTh HACTYTMHI MOJIS:

Name — mpi3BuIle aOOHEHTA;
Init — inimianu aboHeHTa;
Nomer — Homep Tenedony;
Adress —momariHs aapeca.

2. HamucaTu nporpamy, 1110 BAKOPUCTOBYE JIaHy CTPYKTYPY 1 BUKOHY€E HACTYIIHI

i

BBOJIUTH 3 KJ1aBiaTypu macuB janux TELEFON, mo cknagaetses 3 N
3minHuX Ty ABONENT;

BnopsinkoBye 3amucu 1o 3pocTaHHIo noJjiss Name;

BuBoauTh Ha ekpaH Mpi3BUIIIE, 1HIIIATN Ta JOMAITHIO aJIpecy 3a
BBEJICHUM HOMEpOM TemnedoHy, a00 BUBOAUTH MOBIIOMIIEHHS TIPO HOTO
BiJICYTHICTb.

Bapianr 5.
1. Onucatu ctpykrypy 3 im’sim AEROFLOT, sika MicTUTh HAacTyMHI MOJIS:
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Nazv —Ha3Ba MyHKTY NMpU3HAYEHHS;
Numer — Homep pelicy;
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Type —tun nitaka;
Time —Jac BiampaBJIeHHS.

2. Hanicatu nporpamy, 110 BAKOPUCTOBYE JAaHy CTPYKTYPY 1 BAKOHY€E HACTYITHI

:

BBOJIUTH 3 KJIaBiaTypu MacuB qaHux ROZKLAD, mo cknagaetscs 3 N
sminHux Tuny AEROFLOT;

BropsiikoBye 3anucu no 3poctanHio nois Type;

BuBoauTh Ha ekpaH BCi HOMEpPH PEiCiB, Ta Yac BiAMpPaBICHHS JITaKiB sKi
BIJIIIPABIIAIOTHCS B BBEICHUN 3 KJIaB1aTypy MYHKT MPU3HAYCHHS a00
MOB1IOMJISIE TIPO BIJICYTHICTH TaKUX PEHCIB.

Bapianr 6.
1. Onucatu ctpyktypy 3 im’sim DETAL, sika MicTUTh HACTyMHI MOJIS:

Name — Ha3Ba geraii;

Sort — copt BupoOy;

Date —nata BurotoBieHHs (CTpyKTypa: day; month, year - 1eHb, MicAllb,
piK);

Quant — KiJIbKICTB;

Cost - 1miga geraini.

2. Hanncatu nporpamy, 10 BUKOPUCTOBYE JaHy CTPYKTYPY 1 BUKOHY€E HACTYITHI

higik

BBOJUTH 3 KJIaBiaTypu MacuB JaHux ZAKAZ, mo cknamaerbes 3 N
3miHHuX Tuny DETAL,;

BriopsinkoBye 3amnucu 1o criajaHHio nojs Name;

BuBoauTh Ha ekpaH Bci aeTani | copTy siki BATOTOBJEHI Mi3HIIIE 33/1aHOT
JlaTH, sIKa BBEJICHA 3 KJIaB1aTypH.

Bapianr 7.
1. Onucatu cTpyktypy 3 im’sim BOOK, sika MICTUTh HACTYIHI MOJIS:

Name — Ha3Ba KHHTH;

Avtor — aBTopH KHUTH;

Data —nata npyky (cTpykTypa: month, year - wmicsiip, piK);
Cost - miHa KHUTH.

2. Hanncatu nporpamy, 110 BAKOPUCTOBYE AaHy CTPYKTYPY 1 BUKOHY€E HACTYIIHI

JUi:
- BBOJUTH 3 KjaBiaTypu MacuB ganux SHOP, mo cknagaeTbes 3 N 3MiHHUX
tury BOOK;
- BnopsakoBye 3anucu 1o 3poCTaHHIO Mojs Avtor;
- BuBoauTth Ha eKkpaH BCl KHUTH SK1 OyJM HAJAPYKOBaHI B 33JJaHOMY POIIi.
Bapianr 8.

1. Onucatu ctpykrypy 3 iM’sim TOV AR, sixa MICTUTh HACTYIIHI TOJIS:
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Name — na3zBa ToBapy; Cost Z — 1ina 3akynku ToBapy; Cost P - 11iHa

IPOAAXKY TOBapH.

Quantity —kiapKicTh OJUHUIL TOBAPY; Pributok — nmpuOyTOK.
2. HammucaTtu nmporpamy, 110 BUKOPUCTOBYE JaHY CTPYKTYPY i BUKOHY€E HACTYIIHI
i

- BBOIWTH 3 KiaBiatypu MacuB naHux SHOP, mo cknanaerscs 3 N 3MiHHUX

tuiny TOVAR 1 064ucitoe mpuOyToK 10 KOKHOMY TOBapy;
- BmnopsinkoBye 3anucu 1o 3poctanHio nois Pributok;
- BuBoauTh Ha ekpaH BCi TOBapH, SIKi MalOTh HAHOUIBIINI TPUOYTOK.

BapianT 9.
1. Onucaru ctpyktypy 3 iM’siM VISTAVA, sika MICTUTh HACTYIIHI MTOJIS:
Nazva — Ha3Ba BHCTaBH;
Date — nmara BuctaBu (cTpykrypa: day; month, year - 1eHb, Micslib, PiK);
Cost - 11Ha KBUTKA.
- Day_week — nenp Hemini;
2. Hanucatu nmporpamy, 110 BUKOPUCTOBYE JJaHY CTPYKTYPY 1 BUKOHYE HACTYITHI
i
- BBOAUTH 3 KiaBiatypu MacuB ganux THEATRE , mo ckianaerbes 3 N
sminHuX Tuiy VISTAVA;
- BnopsakoBye 3anucu o 3poctanHio noiist Day week;
- BuBoauTh Ha €KpaH BCi BUCTaBH 1 AaTH 1X MPOXOKECHHS, SIKi
BIIOYAYThCS B 3aIaHUM J€Hb THUXKHS.

Bapianr 10.
1. Onucatu ctpykrypy 3 iM’ssMm WORKER, sika MICTUTh HACTYITHI MOJISL:
- Name — IM’s paniBHUKa;
- Surname — IIpi3BuIre npariBHUKA ;
- Date — nmara HapomkenHs (ctpykrypa: day; month, year - 1eHb, MiCSIIb,
piK);
- Pos - mocana mpairiBHUKA.
- Zarplata — 3apo6iTHa 1uiata npariBHHKa
2. HamucaTu nporpamy, 1110 BAKOPUCTOBYE JIaHy CTPYKTYPY 1 BUKOHY€E HACTYIIHI
i
- BBOaUTH 3 kiaBiatypu MacuB ganux OFFICE, mo cknagaetses 3 N
3minHuXx Tuny WORKER;
- BrnopsakoBye 3amnucu 1o BiKy MpaliBHUKIB MO CMa/IaHHIO;
- BuBoauTth Ha ekpaH BCiX MpamiBHUKIB cTapmux 30 pokiB, sKI MalOTh
3apo0ITHY IJIaTy MEHIIY BBEJEHO]T 3 KJIaBlaTypH.

BapianT 11.
1. Onucatu ctpykrypy 3 im’sim ZARPLATA, sika MicTUTh HACTyIHI HOJIS:
- Name — mpi3Buie iM’st Ta 10 6aTHKOBI MPaIlIBHUKA;
- Date — nara napomxkeHHs (cTpykTypa: day; month, year - neHb, Micsiib,
piK);
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- Work_day — kinbkicTh BianpaisOBaHHX JIHIB,;

- Stavka — craBka 3 ypaxyBaHHsAM Ha 24 poOOYUX JIHI;

- Naraxovano — HapaxoBaHO 3apO0iITHOI IIJIaTH 3 YpaXyBaHHSAM CTaBKH 1
KUTBKOCTI BIAMPAIlbOBAHUX JHIB;

- Do_viplati — cyma Bumiatu 3apo0iTHOT IJIAaTH MPaI[iBHUKY 3
BUpaxyBaHHIM 20% moaaTky.

2. Hanncatu nporpamy, 110 BAKOPUCTOBYE JAaHy CTPYKTYPY 1 BAKOHY€E HACTYITHI
mi;

- BBOAUTH 3 knaBiaTypu MmacuB qaHnx BUHGALTER, mo cknanaetsest 3 N
3minHuX THIy ZARPLATA 1 miipaxoBye moJiss HapaxoBaHO Ta J10
BUILJIATH ;

- BmopsinkoBye 3anucu mo 3poctanHio moiist Name;

- BuBoauTh Ha ekpaH BCiX MPALIBHUKIB 3 IXHBOIO 3apOOITHOIO IJIATOIO,
K1 BIJIIpaItoBasii MeH1ie 15 po6ouunx JiHiB.

BapianT 12.
1. Onucatu ctpyktypy 3 iMm’sim INSTRUMENT, sxa MicTuTh HACTymHI MOJIS:
- Name — Ha3Ba My3UKaJIbHOTO IHCTPYMEHTY;
- Type — Tun My3uKaaIbHOTO IHCTPYMEHTY;
- Year — pik BUTOTOBJICHHS IHCTPYMEHTY;
- Vlasnik — BiacHuK iHCTpyMEHTY;
- Vartist — BapTicTh My3UKaJIBHOTO IHCTPYMEHTY;
2. Hammcatu nporpamy, 10 BUKOPUCTOBYE AaHY CTPYKTYPY 1 BUKOHY€E HACTYITHI
mi:
- BBOJWTSH 3 KiaBiatypu MacuB nannx ORKESTR, mio ckmamaerses 3 N
sminHux Taiy INSTRUMENT,
- BropsakoBye 3anucu 1o 3pocTanHio mojist Vartist;
- BuBoauTth Ha ekpaH BCl IHCTPYMEHTH, BapTIiCTh sikux Oimma 3a 1000 rpH..

Bapianr 13.
1. Onucatu ctpykrypy 3 im’sim COMPUTER, sika MicTUTh HacTyIIHI MOJIA:
- Procesor — nporuecop koM’ roTepa;
- Ram — oOcsr onepaTuBHOI aM’SIT1;
- HDD - cTpykrypa mo mictuth nosst (Namt- Bupoodnuk, V_Ram - o6csr,
V- HIBUJKICTh OOEPTaHHS JIUCKY);
- Monitor — craBka 3 ypaxyBaHHIM Ha 24 poOOYMX JIHI;
- Keyboard — napaxoBaHo 3apo0iTHOT IJIaTH 3 ypaxXyBaHHSIM CTaBKH 1
KUTBKOCTI BIAMPAIlbOBAHUX JHIB;
- Mouse — cyma BuIuIaTi 3apo0iTHOI IJIaTH MPALiBHUKY 3 BUPAXyBaHHIM
20% nonpatky.
2. HanucaTu nporpamy, 110 BUKOPUCTOBYE IaHy CTPYKTYPY 1 BUKOHY€ HACTYIIHI
mi:
- BBOJUTH 3 KiaBiaTypu MmacuB ganux CLASS, mo ckianaerbes 3 N
sminHuX Ty COMPUTER;
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- BrnopsakoBye 3anucu 1o 3pocTaHHio noJst V_ram;
- BuBOUTH Ha ekpaH BCiX KOMII FOTEPHU 3a BBEJICHUM MPOIIECOPOM..

BapianT 14.
1. Onucaru ctpyktypy 3 im’sim CUPURA, sika MiCTUTb HACTYIHI MOJIS:
- Name — Ha3Ba BaJIIOTH,
Njminal — HoMiHaT,
Year — pik BUIYCKY KyT IOpH;
Kurs — xypc BaJioTH BIIHOCHO YKpPaiHChKOI TPUBHI;
2. HamucaTu nporpamy, 110 BUKOPUCTOBYE IaHy CTPYKTYPY 1 BUKOHY€E HACTYIIHI
i
- BBOJUTH 3 KinaBiaTypu MacuB nanux BANK, mo cknagaerscs 3 N
smiaanx Ty CUPURA,;
- BrnopsinkoBye 3anucu 1o 3poctaHHio nojst Name;
- BuBOauTH Ha ekpaH BCiX HOMIHAJIU BKAa3aHOI'O POKY.
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JlabopaTtopHna pooora Ne2. Po3poOka nmporpam 3
BUKOPHCTAHHAM TEKCTOBUX Ta ABIMKOBHUX (ailiiiB

Mema: HabyTn yMiHHA Ta HaBUYKH PO3pPOOKM Ta OIHKCAaHHS Wporpam 3
BUKOPHUCTAHHAM TEKCTOBHX Ta JBIMKOBUX (hailiiB.

Ilpozpammue 3abe3neuennsn. Cepenopumie nporpamysanus DEV C++, Visual

C++.
KonTposbHi nuranus.
1. IIlo Trake TekcToBuii (OiHapHUI) Daitn?

Sk oromocutu (haiiaoBy 3minny (Stdio.h, fstream)?
Sk Bimkputh Gain ans 4YuTaHHA, 3anucy, jgosamucy (Stdio.h,
fstream)?
Sk 3anucaTu naHi y TekctoBuit ¢aiin (stdio.h, fstream)?
Sk 3unTtatu gaHi 3 TekctoBoro (aiiny (stdio.h, fstream)?
Sk 3anucaTy 1aHl y ABIMKOBHM (aitn ?
Sk 3unTaTH JaHi 3 ABIMKOBOTO (haity ?
Sk 1CTAaHOBUTH TMO3UIIIO 3aMKCY, 3UMTYBaHHSA JaHuX 3 ¢ailny (y
daiin)?
9. SIx BU3HAYMTH MO3UIIIO 3UATYBaHHSI(3amHUCY)?
10. 51k 3akpuTH TeKCTOBUH, (OiHApHUI) (aitn?
11. 4k Bu3HAUUTH KiHElb (ailiry?

w N

O~NOo Gk

3asoanns 00 1adopamopHoi pooomu.
Buxonatu nabGoparopry poOGoty Nel, 3 BUKOpPHUCTaHHSM TEKCTOBHUX Ta
OiHapHUX (haniB.
1. 3unTaTM MacuB JAHUX CTPYKTYpOBAOro THUITY BIATMOBIAHO BapiaHTy 3
TEKCTOBOTO (paiimy.
2. BigcoproBaHuii MacHB BHUBECTH Y TEKCTOBHM (haill 3 BUKOPHUCTAHHSIM
010m10Teku stdio.h
4. BuBecT MacuB CTPYKTKpHU y OlHapHUU (haiJr.
5. 3uuraru 3 O1HapHOTrO (ailiTy BCl IaHl Y MacuB CTPYKTYP.
6. I3 3unTaHOr0 MacuBy BUKOHATH BIJOIp BIAMOBIJHO BapiaHTy 1 pe3yjbTaT
BUBECTH Y 1HIIUHN TEKCTOBUM (haiis 3 BUKOpUcTaHHsIM 010mi0oTeku fstream.h
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JlabopaTropHa podora Ne3. Po3poOka nporpam 3
BUKOPUCTAHHAM CIUCKIB

Mema: HaGyTu yMiHHS Ta HAaBUYKU PO3POOKHU Ta OMUCAHHS MPOrpam 3
BUKOPHUCTAHHAM CITMCKIB, TEKCTOBUX Ta ABIAKOBUX (aiisiB.

Ilpozpamue 3a0e3neuennsn. DEV C++, Visual C++.

KonTpoabHi nuTtanHs.
SAKuil CHHTaKCUC OMUCY CTPYKTYpH?
Sk po3noainsieTbes naMm’sITh Y CTPYKTYpi?
Sk MoxHa 3a0€3MeUnTH JOCTYM J0 €IeMEHTa CTPYKTYpH?
[Ilo Take crircok?
Sk peanizyBaTtu crnrcok MoBoto Ci?
Sk nmo0GaBUTHU €JIEMEHT B KiHELb CIIMCKY, B CEpEeAUHY CIIUCKY, Ha
MOYaTOK CIHUCKY?
7. Illo Take cTek?
8. Sk peamizyBatu cTek MoBorO Ci?
9. Illo Take uepra?
10.51k peanizyBatu yepry moBoto Ci?
11.5Ixa nepeBara CnUCKy HajJ MacHUBOM?
12.1Mo Take daiin?
13.3 sxumu Qaitnamu MoxkHa mparoBaTa B C++?
14 .51k BIZKpUTH TEKCTOBI (paliyiv [ YATAHHS, 3aMTUCY?
15.51x BigkpuTH ABI1MKOBI (O1HApHI) Qaliiau s YUTaHHS, 3aTTUCY?
16.51xi mepeBaru nBiKoBUX (paiiiaiB mepea TEKCTOBUMH 1 HaBIaKu?
17 .51k 3axkputu daitn?
18.5Ix 3BepHYTHCH JJO IEBHOTO elieMeHTa OiHapHOoro (aitna?
19.5Ix mepeiiTu Ha moyatok 6iHapHOTO (aitny?
20.4k nmepeliTu Ha KiHelb OiHaApHOTO (paiimy?

Sk wdPE

3micm 3a60aHHA
Bapianr 1.
1. Onucaru ctpyktypy 3 iM’sim BOOK, sika MICTUTh HACTYIHI MOJIS:
- Name — Ha3Ba KHHUTH;
- Avtor — aBTOpH KHUTH;
- Data —nara npyky (ctpykrypa: month, year - Micsiip, pik);
- Cost - 1iHa KHUTH.
2. Hanmcatu mporpamy, IO BHUKOPHCTOBYE JaHY CTPYKTYpPY 1 BHUKOHYE

HACTYyMHI il
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- BBOAMTH 3 TekcToBOTO (haiimy SHOP.dat ciricok KHUT, 3TiIHO CTPYKTYpPH,
BUKOPHUCTOBYIOUH €JIEMEHT CHUCOK, 1 BUBOJUTH MO0 Ha €KPaH;

- 3 JIaHOTO CIUCKY BUJAJIUTH BC1 KHUTY BBEJICHOTO 3 KJIaBlaTypH POKY;

- 100aBUTH B KiHElLIb CIUCKY N HOBUX KHUT;

- HOBOCTBOPEHMH CIUCOK 3amnucatu B ABiikoBuid (aitn SHOP NEW.DAT.
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3. Hamucatu nporpamy sika 3untye 3 ABiiikoBoro ¢aitity SHOP_ NEW.DAT,
nani po 10 ocranuix kuur. 3anucatu y ¢aiin BOOK.DAT nani npo kHUTH
B1JICOPTOBaHI B ajipaBITHOMY MOPSIKY 110 aBTOPY.

BapianT 2.

1. Onucaru ctpyktypy 3 im’sim TOV AR, sika MicTUTh HACTYIMHI MOJIS:

- Name - Ha3Ba ToBapy;

- Cost_Z — 1iHa 3aKynKy TOBapy;

- Cost_P - mina npomaxy ToBapw.

- Quantity —kiIbKiCTh OJMHHIIb TOBApPY;

- Pributok — mpu6yroxk.

2. Hamucatu mporpamy, IO BHKOPHUCTOBYE JaHy CTPYKTYpPy 1 BHUKOHYE

HACTYMHI Jii:

- BBOoAUTH 3 TekcroBoro (aitmy SKLAD.dat cmucoxk KkHUT, 3TiIHO
CTPYKTYpPH, 1 BHUBOJUTH MOTO0 Ha €KpaH, BUKOPUCTOBYIOYHM E€JIEMEHT
CHUCOK;

- o0uucioe npuOyTOK MO KOKHOMY TOBapy;

- 100aBiisie Ha MOYATOK CIMHUCKY N HOBHX TOBapiB;

- BHUJAJISE TOBAp, KU HE MPUHOCUTH MPUOYTOK;

- 3 HOBOCTBOPEHOI'O CIUCKY 3amucatu y aBiiikoBuit ¢aitn SKLAD.sol Bci
TOBapH, K1 MatOTh HAUOUTBIIUNA TPUOYTOK.

3. Hanucatu nporpamy sika 3uutye 3 AsiiikoBoro ¢ainy SKLAD N.DAT,

naHl npo Bcl ToBapu, 1 3amucye B ¢aiin TOVAR.DAT ToBap, miHa [KOro
MIEPEBHUIILYE CEPETHIO I[IHY TOBAPY..

Bapianr 3.

1. Onucaru ctpyktypy 3 im’sim VISTAVA, sika MICTUTh HACTYITHI TTOJISL:

- Nazva — Ha3Ba BUCTaBH;

- Date — nmara BucraBu (cTpykrypa: day; month, year - 1eHn, Micsip, pik);

- Cost - miHa KBUTKA.

- Day_week — nenp THXHS;

2. Hanmcatu mporpamy, 110 BUKOPHUCTOBYE JaHy CTPYKTYpPY 1 BHUKOHYE

HACTYTHI Jii:

- BBoauTh 3 TekcrtoBoro (Qaitny THEATRE.dat cnucok BucrtaB 3riiHO
ctpyktypu VISTAVA (B (¢aili  3HaXOAUThCS CIUCOK  BUCTaB
B1JICOPTOBAHUM IO JHSAX THUXKHS);

- J100aBJisi€ 5 HOBUX BUCTAB SIK1 BCTABJISIOTHCS B IAaHUHM CITUCOK 30epirarouu
BIJICOPTOBAHMM CIIHCOK.

- Bwupanse Bci BUCTaBH, CHUCKY SIK1 3aIJIaHOBAH1 y BIBTOPOK;

- 3 HOBOCTBOPEHOI'O CNHCKY 3amucaTt y ABiiikoBuil ¢aiin NEW.sol Bci
BUCTaBH, SIK1 BIIOYAYThCA 3 3-My MIiCSII.

3. HanmcaTtu mporpamy sika 39uTye 3 aBilikoBoro (aiimy NEW.sol, nani mpo

ToBapy, 1 3anucye B ¢aitn VISTAVA.DAT Bci BucTaBu, IiHa SIKUX HIDKYA 32
CepEeHIO I[IHYy BCIX BUCTAB.
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BapianT 4.

1

. Onucatu crpyktypy 3 im’sim WORKER, sika MicTUTh HACTymHI MOJIs:

Name — ImM’s mpaliiBHUKa;

Surname — [Ipi3Buiie mmpaiiBHUKA ;

Date — nara HapomxeHHs (cTpykTypa: day; month, year - neHb, MicAIlb,
piK);

Pos - mocana mpaiiiBHUKA.

Zarplata — 3apo0iTHa 1u1aTa npariBHHKa

2. Hamumcatu mporpamy, IO BUKOPHCTOBYE NaHy CTPYKTYPY 1 BHUKOHYE
HACTYTHI Jii:

BBOAUTH 3 TekcToBoro ¢aitity OFFICE.DAT, cniucok mpalliBHUKIB 1 JaHi
PO HUX 3TIAHO 33/1aHOI CTPYKTYPH (J1aH1 BIOPSAIKOBAHI 110 MPi3BHILY);
JobaBnse 3 KJaBlaTypd  HOBOTO  TMpaliBHUKa  30epirarouu
BIIOPS/IKOBAHICTB;

3 HOBOCTBOPEHOTO CHMHCKY 3amnucatu y npiiikoBuii daitn OFFICE.BIN
IpaliBHUKIB 3apruiaTa skux He nepepuirye 1000 rpH.

Hamucatu mnporpamy sika 3uutye 3 ¢aitmy OFFICE.BIN nani mpo
npamiBHukiB 1 BuBoauTh y (daitm OFFICE.sol mpartiBHuKIB, sIKi
HapOAUIIUCS B O€pe3HI MICALIL.

Bapianr 5.

1

. Onucaru cTpyktypy 3 iM’sim ZARPLATA, sixa MICTUTh HACTYIIHI MOJIS:

Name — mpi3Bulie iM’s Ta 1o 6aTHKOBI MpaI[IBHUKA;

Date — nara HapomxeHHs (cTpykrypa: day; month, year - neHb, micsllb,
piK);

Work_day — kibKicTh BiANpaIbOBaHUX JHIB;

Stavka — craBka 3 ypaxyBaHHSIM Ha 24 poOOYHX JIHI;

Naraxovano — HapaxoBaHO 3apOOITHOI IUIATH 3 ypaxXyBaHHSAM CTaBKH 1
KUIBKOCTI BIAMPAIibOBaHUX JHIB;

Do viplati — cyma Bumiatd 3apoOiTHOI IUTATH TMPAI[iBHUKY 3
BUpaxyBaHHsIM 20% moaaTky.

2. Hanmcatu mporpamy, IO BHUKOPHCTOBYE JaHY CTPYKTYpPY 1 BHUKOHYE
HACTYIIHI Jii:

BBOUTh 3 TekcTtoBoro (aitmny BUHGALTER.dat Ja”Hl , S3TIHO
CTPYKTYPH, 1 CTBOPIOE CITUCOK;

3 JAaHOTO CIUCKY BUJIAJUTH BCIX MPALIBHUKIB 3apIuiaTa sIKHX HapaxoBaHO
oinbie 500 rpH.

3  HOBOCTBOPEHOrO0  CNHCKY  3amucaTd B JBIMKOBUH  (aiin
BUHGALTER.new craBka sikux MeHia 450 rpH.

3. HanucaTtu nporpamy sika 3umutye 3 asiiikoBoro ¢aiiiny BUHGALTER .new
nani 3amucye.y ¢daitmn BUHGALTER.rez mnpamiBHUKIB, $Ki BiAmpaItoBaIu
MeHIe 18 qHIB B JaHOMY MICSIII.

Bapianr 6.

1.

Omnucaru ctpyktypy 3 im’sim STUDENT, sika MICTUTh HACTYITHI MOJIS:
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Name - IlIpi3Buie Ta iHiIiamM;
Year — pik HapOHKCHHS:
Bal — ominku 3 4 mpeaMeTiB (MacuB 3 4 €JIEMEHTIB)

2. Hammcatu mporpamy, o BHUKOPHUCTOBYE JaHY CTPYKTYpPY 1 BHKOHYE
HACTYIIHI JIii:

3.

BBOJUTh 3 TeKcToBoro ¢ainy Group.dat maHi 3riIHO CTPYKTYpHU 1
CTBOPIOE CIIHCOK;

3 TJAHOTO CIUCKY BUJAIHMTH BCIX CTYACHTIB CEPEIHIN 0a SKUX MEHIIH 3;
3 HOBOCTBOPEHOTO CHHCKY 3amucaTd B JBilikoBuil Qaitn Group.new
cTyAeHTiB 1985 poky Hapo I KEeHHS.

Hammcatu mporpamy sika 3uutye 3 ABidikoBoro (Qaitry Group.new maHi

3anucye.y (aitn Group.rez CTyJICHTIB 5IKi HABUAIOThCS TUILKU HA BIMIHHO.

Bapianrt 7.

1.

2.

Omnucatu cTpyktypy 3 iM’sim SKLAD, sika MICTUTh HACTYITHI TOJISL:
Name — HasBa ToBapy;
Type — oguHuIs BUMIPIOBAHHS:
Quantity — KiJIbKiCTh OJMHHUIH TOBAPY;
Cost — miHa OIMHMIT TOBAPY.
Hamucatu mnporpamy, 10 BHUKOPHCTOBYE JIaHy CTPYKTYpPY 1 BUKOHYE

HACTYIIHI JIii:

3.

BBOJUTH 3 TeKcToBOro (haitry Baza.DAT, cniucok ToBapiB 1 AaHi PO HUX
3T1IHO 33JaHO1 CTPYKTYpH (aH1 BOOPSAIKOBAHI MO 11H1);

JloOaBiisie 3 Ki1aBiaTypy HOBUM TOBap 30epiratouu BIOPSIAKOBAHICTS;

3 HOBOCTBOPEHOTO CIUCKY 3amucarH y ABiiikoBuil ¢aiin Baza.BIN ToBap
KUIBKICTB sikoro Oubia 100.

Hamucatu nporpamy sika 3uutye 3 ¢aiiny Baza.BIN gani 1 BUBOIUTH Y

daiin Baza.sol ToBap mina sikoro <1000 rpH.

Bapianr 8.

l.

2.

Omnwucaru cTpyktypy 3 iM’sitMm TRAIN, sika MICTUTh HACTYIHI MOJISL:

Nazv — Ha3ga

Numer — Homep Toi31a;

Date — nara BianpasieHHs (cTpykTypa: day; month, year - neHp, micsup,
piK);

Cina — 1ina KBUTKA.

Hanucatu mporpamy, 1o BHKOPUCTOBYE IaHY CTPYKTYpPY 1 BHKOHYE

HACTYIIHI JIii:

3.

BBOJIUTh 3 TekcToBoro (aimy ZDPARK.dat nani 3rigHo cTpykTypu
TRAIN, BUKOpHCTOBYIOUM CITUCOK;

Bunansie 3 criucky BCl MOi34 SIK1 BIANPaBISIIOTHCS B TPABHI;

BuBomute y nBitikoBuii daitn ZDPARK.rez Bci  pelicu, siki d9ac
BinmpasieHHs skux micist 9.00 1 mo 19.00.

Hanucatu nporpamy sika 3uutye 3 ¢ainy Baza.BIN gani 1 BUBoauTh y

¢aitn Baza.sol moi3au ski BianpamisitoTees 10 Opecu.
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O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

BapianT 9.

l.

Onucatu ctpykrypy 3 iM’sim ABONENT, sika MiICTUTh HACTYIIHI MOJIS:
Name — mpi3BuIle a0OHEHTA;

Init — iximiaan aboHeHTa;

Nomer — Homep Tenedony;

Adress —momarias agpeca.

2. Hanwmcatu mporpamy, IO BHUKOPHUCTOBYE JaHy CTPYKTYpPy 1 BHUKOHYE
HACTYIIHI Jii:

3.

BBOJAUTH 3 TeKcToBoro (aitmy Phone.dat mgani 3rigHo cTpyKTypu
ABONENT, BukopuCTOBYIOUM CIUCOK (IaHi y aiimi 3amucani y
angaBITHOMY NOPSAAKY IO MPI3BUILY);

Jlo0aBiisie 10 CIUCKY HOBOTO a0OHEHTa 30epiratouu andaBITHUN TOPAIOK;
BuBonuts y nBiiikoBuii ¢aiin Phone.rez Bci aOOHEHTH HOMEPH SKUX
HOYMHAIOTHCS YUCITIOM 25.

Hamucatu nporpamy sika 3uutye 3 ¢aiiny Phone.rez nani i BUBOIUTH y

¢aiin Phone.sol abGoHeHTIB 3 JaHuUM Tpi3BUIIEeM (MPI3BUIINE BBOAUTHCS 3
KJIaBlaTypH )

Bapianr 10.

1

2.

. Onucaru crpyktypy 3 im’sim AEROFLOT, sika MICTUTh HACTYIHI HOJIS:

Nazv —Ha3Ba MyHKTY MPU3HAYCHHS;

Numer — Homep peiicy;

Type —tum nitaka;

Time —4ac BignpaBiICHHS.

Hanmcatu mporpamy, mo BHKOPHUCTOBYE HaHy CTPYKTYpPY 1 BHKOHYE

HACTYITHI Jii:

3.

BBOJUTh 3 TeKkcToBoro ¢daiimy Reys.dat pgani 3rigHO CTpyKTypH
AEROFLOT, BHUKOpUCTOBYIOUM CHNHUCOK (HaHi y daiinl 3amucadi y
MOPSAJZIKY 3pOCTaHHS TI0 HOMEPY peiica);

JloGaBiisie 10 CIUCKY HOBUM peiic 30epirarouu mopsiiok;

BuBonuts y aBiikoBuii ¢daiin Reys.bin Bci peiicu siki BIAMPABISIOTHCS 10
[Tapnxy.

Hanucatu nporpamy sika 3uutye 3 ¢ailmry Reys.bin naHi 1 BUBOAUTH Y

¢aiin Reys.sol Bei pelicu, siki BianpasisatoTees micias 15.00.

Bapianr 11.

1

62

. Onucaru ctpyktypy 3 im’sim DETAL, sika MICTUTh HACTyMHI HOJIS:

Name — Ha3Ba gerani;

Sort — copt BupoOy;

Date —nata BurotoBieHHsa (cTpykrypa: day; month, year - nenp, micsip,
piK);

Quant — KiJIbKICTB;

Cost - miHa geradi.
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

2. Hammcatu mporpamy, mo BUKOPHUCTOBYE NaHY CTPYKTYpPY 1 BUKOHYE
HACTYIIHI JIii:
- BBOJAUTH 3 TekcToBoro ¢aiiny Sklad.dat mani 3rimno ctpykrypu DETAL,
BUKOPHUCTOBYIOUH CIHCOK (faH1 y (paitii 3amucaHl y MOPSAAKY 3pOCTaHHS
0 Ha3B1 AeTa);
- Bupnanse 3 nanoro cnucky Bci aetan BuroroniieHi B 2000 porii.
- BuBonauts y niikoBuit daiin Sklad.bin Bci nmerami 1iHa skux Ouibmia 50
TpH.
3. Hamucatu mporpamy sika 3untye 3 (aitmy Sklad.bin nani 1 BuBOAUTH y
¢aiin Sklad.sol Bci gerani Apyroro copry.
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O0’eKTHO-OpieHTOBaHE TporpaMyBaHHs MOBOI0 C++

JlaGopaTopna pooora Ned. Po3poOdka nporpam 3
BUKOPHCTAHHAM KJIACIB

Mema: HabyTn yMiHHS Ta HABUYKH PO3POOKH Ta OMHUCAHHS MPOTPaM 3 KJIacaMHu.
HanucanHst KOHCTPYKTOPIB, 1€CTPYKTOPIB, METOAIB((PYHKIIIH-UIICHIB)

Ilpozpamnue 3ab6e3neuennsn: Dev C++, Visual C++

KoHTpoJIbHI NUTAHHS.

SKuii CHHTaKCUC ONUCY Kiacy?

o Take moJsg, METOAM Kinacy?

SIki € ciennikaTopyu TOCTYIy KJacy, iXHE MPU3HAYEHHS?

SIk Mo’kHa 3a0€3MeYnTH JOCTYII O €JIEMEHTIB Kiacy?

Hlo Take koHcTpykTOop? SIKI mpaBuiIa CTBOPEHHS Ta poOOTU
KOHCTpPYKTOpa ?

[Ilo Take KOHCTPYKTOP MO3aMOBYYHHI1, KOHCTPYKTOP KOMIIOBaHHS:?

[ITo Take nectpykTop? SAki mpaBuia CTBOPEHHsS Ta poOOTU JeCTPyKTOpa ?
ki ICHYIOTH 1HIIIaI3a1lli €IEMEHTIB Y KOHCTPYKTOpax?

Sxuii MOpsIIOK BUKIUKY KOHCTPYKTOPIB Ta AECTPYKTOPIB?

abrwnE

©oo~Ne

3micm 3a60anHs
BapianrT 1.
1. CtBoputu kiac STUDENT, sika MICTUTh HACTYIIHI MOJIS:
- Name - IIpi3Buie Ta iHIIIATHT;
- Year — pik HApOHKCHHS:
- Bal — ouinku 3 4 nmpeameTiB (MacuB 3 4 CIEMCHTIB)
2. Hamucatu mporpamy, 110 BUKOPUCTOBYE JAHUMN KJlac 1 BUKOHYE HACTYIIHI

- BBOJUTH 3 KJIaBiaTypu MacuB ganux Group, mo cknamaerbes 3 N 3MiHHAX
tunty STUDENT,;
- BuBoauTth Ha expaH Mpi3BUIIA 1 PIK HAPOJKEHHS CTYIEHTIB cepeHii 0an
saxux > 4.0;
3. IIporpamy cTBOpUTH B TphOX (haiiaax: 3aroToBouHuil (aiin *.h 3 onmrcom
Kiacy, ¢ain 3 pyHKIissMU Kiacy *.Cpp, Ta rosioBHa GyHKIis main.cpp. Joctyn
710 TIOJIIB KJIaCy BUKOHATHU Yepe3 METO/IU Kiacy.

Bapianr 2.
1. CtBoputu kiac SKLAD, sika MiCTUTh HACTYIHI HOJIS:
- Name — Hassa ToBapy;
- Type — onuHUI BUMIPIOBAHHS:
- Quantity — xiJIbKICTh OJIMHHIIb TOBApPY;
- Cost — 1iHa oUHUII TOBApY.
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mi:

3.

OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

. Hanmncatu nporpamy, 110 BUKOPUCTOBYE AaHUM KJac 1 BUKOHYE HACTYIHI

BBOJIUTH 3 KiaBiatypu mMacuB nanux SHOP, mo ckiagaetscs 3 N 3MiHHUX
tuny SKLAD;

BuBoIUTh HA €KpaH IMiHY Ta KUIbKICTh TOBApY, HA3Ba SIKOTO BBOJAMUTHCS 3
KJIaBiaTypu a00 BUBOAUTH MTOBIIOMJICHHS PO HOTO BIJICYTHICTb.
[TporpaMy cTBOpUTH B TPHOX (haiiyiax: 3aroToBoUHUi Qaitn *.h 3 omucom

KJjacy, Qait 3 QyHKIisSME Ki1acy *.Cpp, Ta roioBHa (GyHKITiSE Main.cpp.

BapianT 3.

1

3.

. CtBoputu knac TRAIN, sika MICTUTh HACTYIIHI MOJIA:

Nazv — Hazsa

Numer — Homep noi3na;

Date — nara BigmpaBiaeHHS

Time — vac BiAnpaBJICHHS M0i3/1a.

. Hanmucatu nporpamy, 1110 BUKOPUCTOBYE JaHUM KJIac 1 BUKOHY€E HACTYIHI

BBOJIUTH 3 KiaBiaTypu macuB nanux AVTOPARK mo ckmanaerscs 3 N
3minHuX TUIy TRAIN;

BuBoauTh Ha ekpaH BCi peiicH, siKl 4ac BiAMpaBieHHs skux micias 15.00
10 BBEJICHIN AaTi.

3. Iporpamy cTBOpUTH B TpHOX (hailyiax: 3aroroBouHMi (aitn *.h 3

OINMUCOM KJjacy, (aiii 3 GyHKIisIMH Ki1acy *.Cpp, Ta rojioBHa GyHKIIis main.cpp.
JlocTym 110 TOJTIB KJIacy BUKOHATH Yepe3 METOIU KIIacy.

Bapianr 4.

1

3.

.ctBoputu kiiac ABONENT, sika MicTUTh HACTyMHI TOJIS:

Name — mpi3BuIle a0OHEHTA;
Init — ininianu aboHeHTa;
Nomer — Homep Tenedony;
Adress —momarms aapeca.

. Hanncatu nporpamy, 110 BUKOPUCTOBYE AaHUM KJIac 1 BUKOHY€E HACTYIHI

BBOJUTH 3 KiaBiarypu macuB ganux TELEFON, mo cknamaerscs 3 N
3miHHuX Ty ABONENT;

BuBoauTe Ha ekpaH Tpi3BUINE, IHIIAJA Ta JOMAIIHIO aJpecy 3a
BBEJICHUM HOMEpOM TeliepoHy, a00 BUBOJIUTH MOBIJOMIIEHHS MPO HOro
BIJICYTHICTb.

[Iporpamy cTBOpUTH B TPhOX (haiiinax: 3aroroBouHMi ¢ain *.h 3 onmucom

Kiacy, ¢aitn 3 pyHKIIIMU Kaacy *.Cpp, Ta rosoBHa yHKItis main.cpp. Joctyn
JI0 TIOJIIB KJIACy BUKOHATH Ye€pe3 METOH Kiacy.

BapianT 5.

l.

Hamucatu kimac AEROFLOT, sika MicTUTh HACTYIHI TOJIS:
Nazv —nHa3Ba MyHKTY MpU3HAYCHHS;
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Numer — Homep pelicy;
Type —tum Jitaka;
Time —dac BiampaBJICHHS.

. Hanncatu nporpamy, 1110 BUKOPUCTOBYE JaHUN KJac 1 BUKOHYE HACTYIHI

BBOJIUTH 3 KiaBiarypu MacuB aAaHux ROZKLAD, mo ckmamaerbes 3 N
sminHux Ty AEROFLOT,

BuBoauTh Ha ekpaH BCi HOMEpH pEiCiB, Ta Yac BIANPABICHHS JITAKIB SKi
BIJIMIPABIAIOTECS. B BBEJACHHUM 3 KiIaBlaTypH IyHKT MpHU3HAYCHHA abo
MOB1AOMJISIE TIPO BiJICYTHICTh TaKUX PEHCIB.

[Tporpamy cTBOpUTH B TPHOX (haiinax: 3aroroBouHM ¢aitn *.h 3 onmcom

Kiacy, ¢aiin 3 QyHKIisIMHU Kiacy *.Cpp, Ta rosioBHa QyHKIis main.cpp. Joctyn
70 TIOJIIB KJIACy BUKOHATH Yepe3 METO/IU Kiacy.

Bapianr 6.

l.

mi:

3.

Hanucatu knac DETAL, sika MICTUTh HAaCTYITHI TIOJIA:
Name — Ha3Ba gerani;

Sort — copt BupoOy;

Date —naTa BUTOTOBJICHHS

Quant — KiIbKICTB;

Cost - 1iHa geradi.

. HancaTtu nporpamy, 10 BUKOPUCTOBYE aHUI KJac 1 BAKOHYE HACTYIHI

BBOJIUTH 3 KiaBiarypu macuB nanux ZAKAZ, mo cknamaerbes 3 N
3MminHuX Uiy DETAL,;

BuBoauth Ha ekpaH Bci fetaii | copTy Kl BUTOTOBJIEHI Mi3HIIIE 3aaHO1
JIaTH, sIKa BBEJICHA 3 KJIaBIaTypH.

[Tporpamy cTBOpUTH B TPHOX (haiiaax: 3aroToBouHuil (aiin *.h 3 onucom

Kiacy, ¢ait 3 GyHKIiIMU Kiacy *.Cpp, Ta rosioBHa GyHKIis main.cpp. Joctyn
710 TIOJTIB KJIACy BUKOHATH Y€pe3 METOIU KJacy.

Bapianrt 7.

l.

i

3.

Hanucatu kinac BOOK, sika MICTUTh HACTYIIHI MOJIA:
Name — Ha3Ba KHUTH;

AVtOr — aBTOpY KHHTH;

Data —nara npyky;

Cost - 1iHa KHUTH.

. Hanucatu nporpamy, 1o BUKOPUCTOBYE JaHUM Kiac 1 BUKOHYE HACTYIHI

BBOJUTH 3 KjaBiatypu macuB ganux SHOP, mo ckiagaetses 3 N 3MiHHUX
tuny BOOK;

BuBoauTh Ha ekpaH BCl KHUTH SIKi OyJu HaJPYKOBaHI B 331aHOMY POLI.
[Tporpamy ctBOpUTH B TpHOX (haiiax: 3aroroBouHM ¢ain *.h 3 onmucom

Kiacy, ¢aitn 3 QyHKIisIMHU Kiacy *.Cpp, Ta rosioBHa QyHKIis main.cpp. Jocryn
710 TIOJIIB KJIaCy BUKOHATHU Yepe3 METOIU Kiacy.
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BapianT 8.
1. Hanmucatu kmac TOVAR, sika MICTUTh HACTYITHI TIOJIS:
Name — Ha3Ba ToBapy;
Cost_Z — 1iHa 3aKyIK{ TOBapy;
Cost_P - mina mpojiaxxy ToBapH.
Quantity —KiabKiCTh OJUHHUIL TOBAPY;
Pributok — npuGyToxk.
2. Hanmcatu mporpamy, 110 BUKOPUCTOBYE JaHHUM KJac 1 BUKOHY€E HACTYIHI
mi;
- BBOJWTH 3 KJ1aBiaTypu MacuB gannx SHOP, mo cknamaerbest 3 N 3MiHHHX
tunty TOVAR 1 06uuciioe mpubyToK 1Mo KO>KHOMY TOBapy;
- BuBoauTth Ha ekpaH BCi TOBApH, SIKI MAIOTh HAHOUIBIINNA TPUOYTOK.
3. I[Iporpamy CTBOpPHUTH B TPhOX (haityiax: 3arotoBounuii daiin *.h 3 onucom
Kacy, ¢aitn 3 pyHKIIIMHU Kiaacy *.Cpp, Ta royioBHa GyHKItis main.cpp. Jocryn
JI0 TOJIIB KJIaCy BUKOHATH Y€pe3 METOIU Kiacy.

Bapiant 9.
1. Hamucatu kitac VISTAVA, ska MICTUTh HACTYIIHI MOJIS:
- Nazva — Ha3Ba BUCTaBH;
- Date — mara Bucrasy;
- Cost - miHa KBUTKA.
- Day_week — neHp Hepimi;
2. Hanucatu nmporpamy, 110 BUKOPUCTOBYE JTaHUM KJIac 1 BAKOHY€E HACTYIIHI

- BBOJAUTH 3 KiaBlaTypu macuB gaHux [THEATRE , mo cknagaetscs 3 N
sminHux Ty VISTAVA;
- BuBomuth Ha €KpaH BCI BHCTaBM 1 JaTH 1X TPOXO/DKCHHS, SKi
B1IOYAYThCS B 3aaHUM JI€Hb THXKHSL.
3. IIporpamy CTBOpPHUTH B TPhOX (haitiax: 3arotoBouHuii daiia *.h 3 onrcom
Kiacy, ¢aitn 3 pyHKIIIMU Kiaacy *.Cpp, Ta rosoBHa GyHKItis main.cpp. Joctyn
JI0 TIOJIIB KJIaCy BUKOHATH Y€pe3 METOIH Kiacy.

Bapianr 10.

1. Hamucatu knac WORKER, sika MicTuTh HacTymH1 mosis:

- Name — IM’s npartliBHUKa;

- Surname — IIpi3BuIie npariBHUKA ;

- Date — nara HapoxeHHs;

- Pos - mocana npaifiBHUKA.

- Zarplata — 3apo6iTHa utata npaiiBHHUKa

2. Hanmucatu nporpamy, 110 BUKOPUCTOBYE JaHHM KJac 1 BUKOHY€E HACTYIHI

Ui

- BBOAUTH 3 KkiaBlatypu MacuB gaHux OFFICE, mo ckmamaetscs 3 N

3minaux Ty WORKER,;
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- BuBoauth Ha expaH Bcix mpaiiBHUKIB cTapmux 30 pokiB, sIKI MalOTh
3apo0ITHY IIJIaTy MEHIITY BBEJICHOI 3 KJIaBlaTypH.
3. IIporpamy cTBOpUTH B TphoX (haiigax: 3aroToBouHuil (aiin *.h 3 onmrcom
Kaacy, (aiin 3 QyHKIisSIMH Kaacy *.Cpp, Ta rosoBHa GyHKIlis main.cpp. Jocryn
710 TIOJTIB KJIaCy BUKOHATHU Yepe3 METOH Kiacy.

BapianT 11.

1. Hantucatu knac ZARPLATA, sixkuit MICTUTh HACTYIIHI MOJIS:

- Name — mpi3Buie iM’st Ta 0 6aTHKOBI MPaIlIBHUKA;

- Date — nara HapoxeHHs;

- Work_day — xinpKkicTh BianpanbOBaHHUX JIHIB;

- Stavka — craBka 3 ypaxyBaHHsIM Ha 24 poOOYMX JIHI;

- Naraxovano — HapaxoBaHO 3apOOITHOI IJIATH 3 YpaxXyBaHHAM CTaBKH 1

KUIBKOCTI BIAMPAIlbOBAaHUX JHIB;
- Do _viplati — cyma Bumiatu 3apo0iTHOT IJIaTH TPAIIBHUKY 3
BUpaxyBaHHsIM 20% noaaTky.
2. Hamucatu mporpamy, 110 BUKOPUCTOBYE JAHUMN KJIac 1 BUKOHYE HACTYITHI
i
- BBOIUTH 3 KiaBiatypu macuB ganux BUHGALTER, mo ckimamaerscs 3 N
sminHux Ttany ZARPLATA 1 mizpaxoBye TOJii HapaxOBaHO Ta [0
BUILJIATH |

- BuBoauth Ha ekpaH BCiX NPALIBHUKIB 3 IXHBbOIO 3apOOITHOIO IUIATORO,
AK1 BIAMIpaIIOBaIM MeHIEe 15 po6ouux AHIB.

3. IIporpamy CTBOpUTH B TPhOX (haiijax: 3aroToBOYHUH (aiin *.h 3 onmrcom
Kiacy, ¢aitr 3 pyHKIisMU Kiacy *.Cpp, Ta rosioBHa QyHKIis main.cpp. Jocryn
710 TIOJIIB KJIACy BUKOHATH Yepe3 METOIU KJacy.

Bapiant 12.

1. Harmucatu kimac COIN, sika MICTUTh HACTYITHI MTOJIS:

- Country — nep>kaBa BUTOTOBJICHHS;

- Name — Ha3Ba MOHETH;

- Year — pik BUTOTOBJICHHS;

- Nominal — mominaur;

- Price — mina;

2. Hanmcatu mporpamy, 10 BUKOPUCTOBYE JaHHUM KJac i BUKOHY€E HACTYIIHI
i

- BBoauth 3 knaBlatypu MacuB JaHux COIN_COLECTION, mo

ckianaerbes 3 N 3miHHUX TUIy COIN;

- BuBoauTh Ha €KkpaH CIUCOK MOHET 1961 poky.

3. IIporpamy cTBOpUTH B TphOX (haiiaax: 3aroToBouHuil (aiin *.h 3 onmrcom
Kkiacy, ¢aitn 3 GyHKIiIMU Kiacy *.Cpp, Ta rosioBHa GyHKIis main.cpp. Jocryn
710 TIOJIIB KJIaCy BUKOHATHU Yepe3 METOIU Kiacy.

BapianT 13.

1. Hanmucatu knac CD, siKuif MICTUTh HACTYIIHI MOJIA:

- Name — Ha3Ba nucka;

- Date — npara 3anucy nucka(cTpykrypa: month, year - Micsliib, piK);
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OO0’ eKTHO-OpiEHTOBaHE TPOTpaMyBaHHSI MOBOIO C++

Theme — tema;
SIZE — po3wmip;

. Hanmucatu nporpamy, 1o BUKOPUCTOBYE JaHUM KJlac 1 BUKOHY€E HACTYIHI

BBOIUTH 3 KiaBiaTypu MacuB Aanux CD_COLECTION, mo cknamgaeTbes
3 N 3minnux tuny CD;

BuBoauTh Ha ekpaH CHUCOK JUCKIB K1 Oynu 3anucani y 2005 porii.
[Tporpamy cTBOpUTH B TpHOX (paiimax: 3aroroBoYHMM ¢aitn *.h 3 ommucom

KJacy, ¢aiin 3 QyHKIisIMU KiIacy *.Cpp, Ta rooBHa QyHKIisE main.cpp. Joctym
710 TIOJTiB KJIacy BUKOHATH Yepe3 METOIH KIIacy.
BapianT 14.

l.

3.

Hanucaru knac VIDEO, sikuii MICTUTh HACTYIIHI MTOJIS:
Name — na3Ba Bizieo (puUIbMY;

Year — pik 3MOMKH QUIbMY;

Genre — xxanp dinbmy;

Rezhiser — pexucep;

. Hanmucatu nporpamy, 1o BUKOPUCTOBYE AaHUM KJIac 1 BUKOHYE HACTYITHI

BBOJUTh 3 KkiaBiatypu MacuB pganux VIDEO _COLECTION, mo
ckianaerbes 3 N 3minaux tuny VIDEO,;

BuBoauTh Ha €kpaH CHOHCOK (UIBMIB, MO BBEICHOMY 3 KJaBlaTypH
pexucepy.

[Iporpamy cTBOpUTH B TPHOX (haiinax: 3aroroBouHMi ¢aitn *.h 3 onucom

KJacy, ¢aitn 3 QyHKIisIMU KiIacy *.Cpp, Ta royioBHa GyHKIis main.cpp. Jocrym
710 TIOJIIB KJIaCy BUKOHATH Yepe3 METO/HU Kiacy.
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JlabopaTopna pooora Ned. IlepeBanTaskKeHHSs
ornepaiin

Mema: Habytu yMiHHA Ta HaBUYKH PO3POOKM Ta OMUCAaHHSA Mporpam 3
BUKOPHUCTAHHAM IE€PEBAaHTAKEHHSM OTIepalliil.

Ilpocpammue 3a6e3neuenns: Dev C++, Visual C++

TeoperuyHi NnUTAHHS.

7. 1llo Take mepeBaHTa)KEHHsI OIeparlii?

8. Slkuii CUHTaKCHC MepeBaHTAXKEHHS?

9. Ski omepailii HEMOKHA MTEPEBAHTAKYBATH?

10.3a nonmomororo SKOi omnepailii BUKOHYEThCS IEPeBaHTAXKEHHSI OTieparii’?
11.Konu HeoOX1AHO MTepEeBaHTAXKYBATH OTEPallil0 IPUCBOEHHS?

12.5Ix mepenaroThCsl mapaMeTpH IiJ1 Yac MepeBaHTAKEHHsI Orepartii?

3micm 3a60anns
Onucatu kjiac, 1m0 pealli3oBye BKa3zaHUM Hmkue Tun AaHux. Kiac moBuHeH
MICTUTH KOHCTPYKTOp Ta MOJIaHI HWX4Ye onepaiii Haa o00’ekTamu (IUIIOC
00OB’SI3KOBO  Omepallii TOPIBHAHHSA Ta TNPHUCBOEHHA) 3 BHUKOPHUCTAHHS
MEePEBAHTAXKEHHSAM OMEpPALliii.

Hamucatu mporpamy, sika IeMOHCTpye poOOTy 3 00’€KTaMu IbOTO KIacy.
[Iporpama noBMHHA MICTUTH MEHIO JJIS MEPEBIPKH YCIX METOJIB IIbOTO KJIACy 1
oTiepartiu.

BapianT Tun ganux Onepanist

1 Kommiekchi uncna | Cyma, 100yTOK, pi3HHUIIS, YaCTKa

2 BekTop y npoctopt | [lonaBaHHsl BEKTOPiB, BEKTOPHUI JOOYTOK JIBOX
BEKTOPIB

3 Muoxuna nudp Bunydenns enemenTta, 00’ € JTHaHHS MHOXHH,

INCPCTHH MHOXXHNH

4 Bekrop y mimomwmai | BigHiMaHHS Ta CKIIaJaHHS BEKTOPIB
3) Psinok JlonaBaHHS psIIKiB, KOTIIOBAHHS PSKIB
6 Hpobu(iina JlonaBaHHst 1po0iB, AieHHS IpoOiB
JacTHHA,
YHCEIIbHHK,
3HAMEHHUK)
7 Bekrop y npoctopi | MHOXEHHSI BEKTOpa Ha YKCJI0, BiTHIMAHHS
BEKTODIB
8 Jara(uucio, JlomaBaHHS , BiZHIMaHHS.
MICSIIb,PIK)
9 Kyru(rpagycu, JlonaBanHsI, BiAHIMaHHS

MIHYTH, CEKYH/IH)
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10 JloBri uncna BigriMaHHs MHOKEHHS

11 Yac(roaunu, JlogaBaHHS rOAWH, BIIHIMAHHS TOIHH
XBUJIMHH, CCKYHJIH)

12 Martpuns BigniManHs, MHOKEHHS MaTPUIlh

13 JloBri umcna JlonBaHHS, MHOXKCHHSI.

14 Hpoobu(irina BinnimManus Apo6iB, MHOKEHHS JpOOiB.
YacTHHA,
YHUCEIbHHUK,
3HAMCHHHK)

15 Kommnekche uncno | JlomaBaHHs, BiZHIMAHHS, MHOXXEHHS J1JICHHS

KOMILIEKCHUX YHCE.

JlabopaTopHa pooora Ne6. MHoKMHHE
yCraaKyBaHHsA MOBO1O C++,

Mema: oTpuMaHHS TPAKTUYHUX HABUKIB TMPU BUKOPUCTAHHS MHO>KHHHOTO
ycnajaKyBaHHA MOBowo C++

Ilpozpamne 3a6e3neuenns. Dev C++, Visual C++

TeopernuHi NUTAHHS.

o Take ycmanakyBaHHS KJaciB?

Skuii CHHTaKCHUC YCIIaJKyBaHHs KiaciB?

[IpuHUMN KepyBaHHS JOCTYIIOM €JIEMEHTIB KJlacy MpH yCIaIKyBaHHI?
Sk ycraiKoBYyHOTBCSI KOHCTPYKTOPH, AECTPYKTOPH.

SIK BUKJIMKAIOTHCS KOHCTPYKTOPH, IECTPYKTOPHU yCIaIKOBAaHUX KJIACIB?

o0 E

3micm 3a60aHHA
Heo06xigHo moOyayBaTu i€papXito KJIaciB BIAMOBIAHO CXeMIi YCIaAKyBaHHS,
HaBeJICHIN y BapiaHTI 3aBJaHHS.
KoskeH kj1ac OBMHEH MICTHTH KOHCTPYKTOP iHimiamizaliii, 1 GyHKIito Show mis
BUBEJ/ICHHS 3HAYCHb.
dyHKI1iE MaiN MOBUHHA UTIOCTPYBATH 1€pAPXIit0 YCTIAAKYBaHHSL. .
Bapianmu inoueioyanvnux 3a80anbs.

private  public protected ‘
putlnm:

public

n'vaie

protected
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4

private

private private

pivale
public
private @ I
i

11 12
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private private

13

private

15

17 18

®
®
0

protected  public protected

()
public  protected =

protected

ik
N

OHERE

19 20
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&

i atected public
public protected F

&) @

protected protected protected
i\ @
public

privake public

O

21

public pn:uta:ted h!| ! 3 | otected

publhc public private  PT

public pn:uti ted pmtac:ted |Jl.l|:l|l|:

23 o
@ @ e private public
s puvale pnvalE protected
( ) protected public protected
public protected @

25

Ilpuxnao euxonannsa (eapianm 25)

CnouaTky CTBOPUMO HEOOXIJHY 1€papXiro KJIACiB:
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class B{
int a;
public:
o

class D1: public B {
int b;

public:

o

class D2: private B{
int c;

public:

o

class D3: private D1, public D2 {
int d;

public:

o

class D4: public D2, private D1 {
int e;

public:

o

CTBOpPUMO y BCIX KJIacaX KOHCTPYKTOPH, K1 3MOIJIA O IO JTAHIIOTY
yCHaJKyBaHHS 1HIIIaJII3yBaTH CBOI 3MiHHI 1 IepeaTH PeITy 3HAaYeHb J1all 10
KOHCTPYKTOpa 6a30BOro Kiacy.

B(int x) { a=x; }

D1(int x, inty) : B(y) { b=x;};

D2(int x, inty) : B(y) { c=x;};

D3(int x, inty, intz, int i, intj) : D1(y,z), D2(i,j) { d=x;}
DA(int x, inty, int z, int i, int ) : D1(y,z), D2(i,j) { e=x;}

Tenep nob6aBuMO B KOXeH Kinac GyHKIIi0 Show, sika O BUBO/MIIAa HA €KpaH
3MIHHY 13 pO31IiiTy private kiacy, SkoMy HaJIe)KUTh cama 1 BUKJIMKaJia PYHKIIiFO
Show Tux KaciB, sIKi CTOSTh BHILE 110 i€epapXil yClaaKyBaHHS.

void show_B() { cout <<"B= "<<a<<"\n";}

void show_D1() { cout << "D1= "<< b <<"\n"; show_B();}

void show_D2() { cout <<"D2= "<< ¢ <<"\n"; show_B();}

void show_D3() { cout << "D3= "<<d << "\n"; show_D1(); show_D2();}
void show_D4() { cout <<"D4= "<< e <<"\n"; show_D1(); show_D2();}
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[ToBHMY TEKCT ITpOrpaMu
#include <iostream.h>
#include <stdlib.h>

class B{

int a;

public:

BO{}

B(intx) { a=x; }

void show_B() { cout <<"B= "<<a<<"\n";}

)2

class D1: public B {

int b;

public:

Di(int x, inty) : B(y) { b=x;};

void show _D1() { cout <<"D1= "<< b <<"\n"; show_B();}
o

class D2: private B{

int c;

public:

D2(int x, inty) : B(y) { c=x;};

void show_D2() { cout <<"D2= "<< ¢ <<"\n"; show_B();}

}

class D3: private D1, public D2 {

int d;

public:

D3(int x, inty, int z, int i, intj) : D1(y,z), D2(i,j) { d=x;}

void show_D3() { cout << "D3= "<<d << ™\n"; show_D1(); show_D2();}
o

class D4: public D2, private D1 {

int e;

public:

D4(int x, inty, int z, int i, int ) : D1(y,z), D2(i,j) { e=x;}

void show_D4() { cout <<"D4= "<< e <<"\n"; show_D1(); show_D2();}
b

main() {

D3 temp(100,200,300,400,500);
D4 temp1(1,2,3,4,5);
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cout << "D3 temp(100,200,300,400,500);\n";
cout << "D4 temp1(1,2,3,4,5);\n";

cout<< "\n BiamosigHo g0 iepapxii kinacy D3: \n";
temp.show_D3();

cout<< "\n BiamosigHo m0 iepapxii kimacy D4\n";
templ.show_D4();

system(“pause”);

return O;

}
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JlaGopaTopna podora Ne/. BukirouHi curyaiii

Mema: Habytu yMiHHA Ta HaBUYKH PO3pOOKM Ta OMUCAaHHSA Mporpam 3
BUKOPHUCTaHHAM OOpOOKH BHHSITKOBHUX(BUKIIOUYHUX) CUTYyaIil

Ilpocpammue 3a6e3neuenns: Dev C++, Visual C++

TeopeTuyHi NMUTAHHSA.

1. IIlo Take BUKJIIOYHI CUTYAIIii.

2. CHHTaKCHC BUKIIIOYHHX CUTYaIIiil.

3. SIK KOHTPOJIOIOTHCS BUKJIIOYHI CUTYaIlli

4. Sk BinOyBaeThCs MepexBaT BUKIIOUHUX CUTYaIlli

3micm 3a60anH:A

Bapianrl
CkJtacTu mporpamy 3HaXOJKEHHsI IJIONII TPUKYTHUKA 33 BITJOMHUMH CTOPOHAMH
3 BUKOPUCTAHHSIM OOpPOOKH BUKIIFOUHUX CUTYaLIH JJIs1 BUIIAKIB!

- OJHA 3 CTOPIH TPUKYTHHKa=(

- OJHA 3 CTOPIH TPUKYTHHUKA B1Jl'€EMHA

- 3 JJaHMX CTOPIH HEMOXJIMBO CTBOPUTH TPUKYTHUK
Bapiant2
Cxmactu  mporpamy 3HauYeHHS GQYHKIIT Ha TPOMDKKY 3 BHUKOPHUCTAHHAM
00pOOKM BHUKIIOYHHUX CHTYallll Ui BUNAAKIB JIJI1 3HA4eHb, SKI HE
|x—2|+1

x-2

3/I0BUTBHSIOTH 00JIaCTh BUZHAUCHHS. Y=

Bapiant3
CkyacTy mporpaMy 3HAXOJKEHHS HAHO1IBIIOro CHiabHOTO AiabHUKA it N
gucesl 3 BUKOPUCTAHHSIM OOpPOOKH BUKJIIOUHHMX CUTYAIIH JJI BUTIAIKIB:

- Yyca Bl €MHI

- Yucla = HyJIO0

BapianT4

Cxactu mporpaMy 3HaxO0JKEHHS CepeHBOTO apu(PMETHIHOTO TOAATHUX YHCETT
3 BUKOPUCTAHHSAM OOpOOKM BUKIIOYHUX CHUTYalldl Ui BUMAIKIB KOJIM JOJIaTHI
YucIia BIICYTHI

Bapiant5
Ckiiactu mporpamy 3HaXOIKEHHS CyMy KBaJIpaTHHUX KOPEHIB YHCENl MAacUBY
BUKOPHUCTAHHAM OOpPOOKH BUKJIIOUHUX CUTYAIIlH 171 BiJ’ €MHUX YUCEIL.
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Bapiant6

Cximactu mporpaMmy 3HaXOMKCHHs KOPEHIB OIKBaJpaTHOrO pIBHSAHHS 3
BUKOPHUCTAHHSAM OOPOOKH BUKIIFOYHUX CHUTYaIlldl JJi1 BUMAJKIB KOJIM PIBHSIHHS
HEMa€e Po3B’SA3KiB Ta BUKIIOUYCHHS CTOPOHHIX KOPEHIB

Bapiant7
CkrnacTu mporpamy 3HaXxojpKeHHsS N! 3 BUKOPHUCTaHHSAM OOpPOOKH BUKIIOUHHX
CUTYAII¥ JIJIs Bil'EMHUX Ta TIACHUX YHUCEIL.

Bapiant8
Cxiactu mporpamy 3Haxo/DKeHHS N Toro ywcia diboHadyi 3 BUKOPUCTAHHSIM
0OpOOKM BUKIIFOUHUX CUTYaLIM JIJIs BII'€EMHUX Ta JIMCHUX YHUCET Ta HYJIS.

Bapiant9
Cxiactu mporpaMmy 3HaxXOJKEHHS 00’€My 3pi3aHOT0 KOHyCa 3 BUKOPUCTAHHSIM
0OpOOKM BUKIIFOUHUX CUTYaIllH JIJIsl B’ €EMHUX Ta HYJIbOBHUX JaHUX.

BapianTl0

CkyacTu mporpaMmy 3HaXo/JKE€HHS 00’eMy HpsIMOi TPUKYTHOI HpHU3MHU 3a
CTOPOHAMH OCHOBHM Ta BHMCOTOI0 3 BHUKOPUCTaHHSIM OOPOOKM BHKIIFOUHHUX
CUTyalllil BIJ'€MHUX, HYJIbOBUX MapaMeTpiB Ta BHUIAJIKY KOJU HEMOXIHBO
CTBOPUTHU TaKy Dirypy.

BapianTl 1

Ckrnactd  mporpamMy  3HaXO/DKEHHS  CWJIIM  BCECBITHBOTO  TSDKIHHS 3
BUKOPUCTAHHAM OOpPOOKHM BHUKIIIOUHMX CHUTyalld IJis BIJA’€MHHUX Ta HYJIbOBHUX
JAHUX.

BapianTl2

CkiacTy mporpamMy 3HaXOJKEHHsI IIIOII Tparelii 3a OCHOBaMHM Ta BHCOTOIO 3
BUKOPUCTAHHAM OOpOOKM BUKIIOUHUX CHUTYaIlll BiJl'€EMHUX, HYJIbOBHUX,
BiJI'€EMHUX IMapaMeTpiB.

IMpuxaaa BUKOHAHHS J1a00PAaTOPHODH POOOTH.
Buxntouni cutyanii

#include<iostream>
#include<iostream.h>

int NSD(int a,int b)
{

try
{ if (a==0 || b==0) throw "\n Dilenny na null";
if (a<0)  throw "\n Nigative parametr 1";
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if (b<0) throw "\n Nigative parametr 2";
while(al=b)
{if (a!'=b) a-=b; else b-=a;}
return a;

}

catch(const char *report)

{

cerr<<report<<" a= "<<a<<" b="<<b;
return O;

k
k

int main()

{
cout<<"\nNSD(64,44)="<<NSD(64,44);

cout<<"\n\nNSD(0,44)="<<NSD(0,44);
cout<<"\n\nNSD(64,-44)="<<NSD(64,-44);
return O;

¥

Bapsanr 2
#include<iostream.h>

int NSD(int a,int b)

{
if (a==0 || b==0) throw "\n Dilenny na null";
if (a<0) throw "\n Nigative parametr 1";
if (b<0) throw "\n Nigative parametr 2";
while(a!=Db)
{if (a!'=b) a-=b; else b-=a;}
return a;
¥
int main()
{

cout<<"\nNSD(64,44)="<<NSD(64,44);
cout<<"\n\nNSD(0,44)="<<NSD(0,44);
cout<<"\n\nNSD(64,-44)="<<NSD(64,-44);
by
catch(const char *report)
{ cerr<<report; }
return O;

¥

BapianT 3
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#include<iostream>
#include<iostream.h>
struct DATA
{
int m,n;//3Ha4yeHHS
char *s; //koHCcTaHTa BUKIIOYECHHS
DATA (int a,int b,char *c)
{n=a;m=b;s=c;}
Y
int NSD(int a,int b)
{
if (a==0 || b==0) throw DATA(a,b,"\n Dilenny na null");
if (a<0) throw DATA(a,b,"\n Nigative parametr 1");
if (b<0) throw DATA(a,b,"\n Nigative parametr 2");
while(al=b)
{ If (a!'=b) a-=Db; else b-=a; }
return a;

}

int main()
{

try{
cout<<"™\nNSD(64,44)="<<NSD(64,44);

cout<<"\n\nNSD(0,44)="<<NSD(0,44);
cout<<"\n\nNSD(64,-44)="<<NSD(64,-44),

}
catch(DATA d)

{

cerr<<d.s<<" a="<<d.m<<" b="<< d.n;

¥

return O;

}
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JlabopaTopHa pooora Ne8. Kiac String

Mema: Habytu yMiHHS Ta HaBUYKM PO3POOKH Ta OMHMCAHHA MPOrpaM 3
BUKOPUCTaHHSIM Kiacy String..

Ilpocpammue 3a6e3neuenns: Dev C++, Visual C++

TeopeTuyHi NMUTAHHSA.

1o Take kiac string?

SIKi KOHCTPYKTOpH iCHYIOTB B Kiiaci string?

SIki omepariii JomyctuMi it 00’ €KTIB Kiaccy String?

SIk peai3oBYOThCS METOIU 00pOOKH psijika, 00’ exTy String?
Axi meToan 0OpoOKH psijiKa ICHYIOTh?

SIki MmeToI IepeBOIATH 3 TUITY String B Twm char?

ok wnE

3micm 3a60anH:A

Bapianr 1

1. 3 knaBlaTypu BBOJUTHCS TEKCTOBHH psAnok. Ckiactu mnporpamy, sika
M1IpaxoBy€e KUIBKICTh CIIB, SIKI MAlOTh HEMAPHY JOBKHHY; BUBOJUTHh Ha €KpaH
4acTOTY KOXKHOI JITEpH.

2. BBoauthcs 3 knaBiaTypu 4ac y ¢opmari xB:cek Hampukmanm 12: 11.
3anycaTy JaHU# 4ac TeKCTOM: J[BaHaLSATh XBUJIMH OJUHAAIATH CeKyH/. [lepen
BUBEJICHHSM PE3yJIbTaT MOMICTHTH B 00’ €KT THITY String.

BapianT 2

1. 3 knaBilaTypu BBOJUTHCS TEKCTOBUHM psaAnok. CkiacTu mporpamy, ska
NepeBIpsi€, YU CIIBNAAAE KUIbKICTh BIIKPUTHUX 1 3aKPUTHX AYXKOK y BBEICHOMY
pAaKy (MEepeBIpUTH AJI KPYTJuX Ta KBaJIpaTHUX Y’KOK); BUBOJUTH Ha E€KpaH
HAWJOBIIIE CIIOBO.

2. BBoauThcs 3 kinaBiaTypu 4yac y (opmati rr:xB Hanpukaan 13:12. 3anucatu
JaHUW Yac TeKCTOM: TpuHAAUAT, TOAWMH JABAaHAIUATH XBWIMH. Ilepen
BUBCJICHHSIM PE3yJIbTAT MOMICTHTH B 00’ €KT THITY String.

Bapianr 3

1. 3 knaBiaTypu BBOJUTHCS TEKCTOBHH psamok. Ckiactu mporpamy, ska
MiPaxoBY€E KUTBKICTh PI3HUX CIIB, IO BXOJATH J0 33JIaHOTO TEKCTY; BUBOJUTH
Ha €KpaH KUIbKICTh BUKOPUCTAHUX CUMBOJIIB.

2. BBoauthbes 3 knaBiatypu gata 'y gopmarti micsib:pik Hampukaan 06:2011.
3anucaT AaTy TEKCTOM: 4YEpBEHb JBI THCAYI JaBaHAAMSITOro poky. Ilepen
BHBEJICHHSAM Pe3yJIbTaT MOMICTUTH B 00’ €KT TUIy String.
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Bapianr 4

1. 3 knaBiaTypu BBOJUTHCA TEKCTOBHM psgok. Ckiactu mporpamy, sika
MIJIPaXxOBYy€ KUIBKICTh CJIB y TEKCTi; CJIOBO, IO MICTUTh HAWO1IBIINY KUIBKICTh
TOJIOCHUX JITEP.

2. BBonuthcs 3 KiaaBiaTypu jara y opmari gata:Mmicsie Hanpukaag 13:12.
3anucatu nary Texkcrom: Tpunanuste rpyaHs. [lepen BUBeNEHHSM pe3ynbTatr
IOMICTUTH B 00’ €KT THITy String.

BapianT 5

1. 3 kmaBiaTypu BBOAMTHCA TEKCTOBUM psagok. CkiacTu mporpamy, sika
HiAPaxoBy€ KUIBKICTh PO3IAIJIOBUX 3HAKIB Y TEKCTi; BUBOAHUTH BCl CJIOBa, IO
MalOTh MAPHY KIJIBKICTb JIITEP.

2. BBomutbcs 3 KimaBiaTypu KyT y ¢opmari rpaaycax,MiHyTax TIT:XB
Hanpukaaa 13,12. 3anucatu KyT TeKCToM: TpUHAALSATH TPaayciB BICIMHAIIATD
MiHyT. [lepen BUBEIEHHSAM pe3ylbTaT MIOMICTUTH B 00 €KT TUIy String.

Bapianr 6

1. 3 kmaBiaTypu BBOAMUTHCA TEKCTOBUHM psagok. CkiacTu mporpamy, sika
M1JPaxoBy€ KUIbKICTh BEJIMKHUX JIITEP Y TEKCTi; BUBOJUTh HA €KpaH CJIOBa, IO
MaroTh HAMMEHIITY KUTbKICTB JIITEP.

2. BBoauThes 3 KiaBlaTypw KyT y pajiaHax Hampukaan 52 pan.. 3ammcatu
naHui kyT Tekctom IDarnecar nBa pamianu. Ilepen BUBENEHHSM pe3yibTaT
TIOMICTUTH B 00’ €KT Ty String.

Bapianr 7

1. 3 knaBiaTypu BBOJUTHCA TEKCTOBHM psgok. Ckiactu mporpamy, sika
MiPaxoBy€e KUIBKICTh YHUCEN Y TEKCTI (He 1udp, a came 4Yucen); BUBOJIUTH Ha
€KpaH BCl CJI0Ba, IO CKJIAAI0THCS TUTBKU 3 TATUHCHKUX JITEP

2. BBoauThcs 3 KiaBiaTypu BapTICTh TOBapy y I'pH.,KOI. Hampukaang 52,12..
3anucatu naHy cymy TekctoMm [I’staecst ABl rpuBHI JBaHAAIATh KOMIHOK.
[epesn BUBEACHHIM Pe3yiIbTaT IMOMICTUTH B 00’ €KT THITY String.

Bapianr 8

1. 3 knaBiaTypu BBOJIUTHCS TEKCTOBHH psinok. CkiacTu mporpamy, ska
NIpaxoBy€ KIIbKICTh HUGP Yy TEKCTi; BHUBOJWTH Ha €KpaH CIJIOBa, WIO
MOYUHAIOTHCS 3 MPUTOJIOCHUX JITEP.

2. BBoauThCs 3 KIIaBlaTypu BapTICTh TOBAapy y JAOJapax/IIEHTax HaNpUKIa
52,12.. 3anucatu gaHy cymy TekcTtom ID’atnecsat nBa nmonapu JBaHAIUATH
neHriB. [lepen BUBEACHHSM pe3ysbTaT MMOMICTUTH B 00 €KT THITY String.
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BapianT 9

1. 3 knaBiaTypu BBOJUTHCS TEKCTOBHH psanok. Ckiactu mnporpamy, sika
MipaxoBy€ KUIBKICTh CJIB y TEKCTI fKI 3aKIHYYIOTHCS Ha TOJOCHY JITEPY;
BUBOJIUTH HA €KpPaH BCl CJIOBA JIOBXKMHA SKUX MEHIIA I’ SITH CUMBOJIIB;.

2. BBoauThces 3 KiaBiaTypu BapTICTh TOBApY y PyOJISIX/KOMIMKAX HAMPUKIAT
52,12.. 3anucatu AaHy cyMmy TekctoM II’staecatr na pyOsl JBaHAALATH
Komiiok . [Tepen BUBEICHHAM pe3ysibTaT MOMICTUTH B 00 €KT TUITY String.

BapianT 10

1. 3 knaBiaTypu BBOJIUTHCSA TEKCTOBHMM psipok. CKiIacTu mporpamy, skKa
MipaxoBy€ KUIBKICTh CIIIB y TEKCTI, SIKI MOYMHAIOTHCS 3 TOJIOCHOI JITEpH;
BHUBOJIUTh HA €KpaH BCl CJIOBA, Kl MICTATh HEMAapHY KUIbKICTh MPUTOJIOCHUX
JiTep.

2. BBomuThca 3 KiaBiaTypu po3mip ¢ainy Oaiitax Hanpukmamx 52128..
3anucaty JaHU po3Mip TEKCTOM B KijmoOaWTtax/Oaiitax. II’stmecsat kumobaut
JEB’SITCOT ABAALATH BiciM Oaiit. [lepen BUBEAEHHAM pe3ynbTaT MOMICTUTH B
00’ekT THY String.

BapianT 11

1. 3 kimaBiaTypu BBOJUTBCS TEKCTOBUH psafaok. CKiIacTh Iporpamy, ska
3MIHIOE BC1 BEJIMKI JIITEPH, 0 BXOJAThH /10 TEKCTY Ha BIAMOBIIHI MaJli; BUBOJIUTH
Ha €KpaH HalJOBIIIE CIIOBO.

2. BBoauThes 3 KlIaBlaTypH BiJICTaHb B KinoMerpax/metpax 52,12.. 3anucatu
JaHK BiJICTaHb TEKCTOM II’ATnecsT nBa KUIOMETpHU ABaHAALATHL MeTpiB. Ilepen
BHBEJICHHSAM pe3y/IbTaT MMOMICTUTH B 00’ €KT THIy String.

BapianT 12

1. 3 knaBiaTypu BBOJUTHCS TEKCTOBHM psanok. Ckiactu mporpamy, ska
MIPaxoBy€ KUIBKICTh CIIB, SIKI MalOTh OJHAKOBY KUJIBKICTh MPUTOJOCHHUX 1
TOJIOCHUX JIITEP; BUBOJAUTH HA €KPAaH HAMIOBIIIE CJIIOBO.

2. Bromuthcs 3 KiaBiaTypw Maca B KilorpaMmax/rpamax Hampukaan 52,12..
3anucaty gaHy macy TekcTtoMm [I’sTtmecsT nBa KijgorpamMu JBaHAIISATH TpaM.
[lepen BUBeaEHHSIM pe3yIbTaT MOMICTHTH B 00’ €KT THITY String.

Bapianr 13

1. 3 knaBiaTypu BBOJIUTHCS TEKCTOBHH psanok. Ckiactu mnporpamy, sika
BHUBOJIUTh HA €KPaH BC1 CUMBOJIH, SIKI pO3TAlIOBaH1 MICJs MEPIIOTO CUMBOILY «:»;
M1PaxoBY€E KIJIbKICTh PEYEHb, 1110 MA€ HEMApHY KUIBKICTh CIIB.;.

2. BBoauthcs 3 KiaBiaTypu JOBXKHHA BiJpi3ka B CaHTUMETpax/MeTpax
Hampukaan 52,12, 3anucaté  gaHy BiAcTaHb TekctoM [Datmecsat naBa
CaHTHMETPH JBAaHAALUATH MiniMeTpiB. Ilepen BUBeneHHAM pe3ynbTaT MOMICTUTH
B 00’€eKT Ty String.

Bapiaunt 14
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3 KJaBiaTypu BBOJHWTHCS TEKCTOBUH psamok. CKIacTh mporpaMy, sKa
MIJIPaXxOBy€ KUIBKICTh CJIIB Y KOXXHOMY pPEYCHI; BUBOJIUTH Ha €KpaH KOXKHE
PEYCHHS;.

2. BBonuTthcs 3 KiaBiaTypu maca B TOHaX/Kulorpamax Hampukian 52,012.
3anucaty naHy macy TekcTtoM [DI’stmecsT ABI TOHM JBaHAIUATH KIJIOTPaM.
[epesn BUBEICHHSIM Pe3yiIbTAT IOMICTUTH B 00’ €KT THITy String.

Bapianr 15

3 KkJaBlaTypu BBOJUTHCS TEKCTOBUU psgok. CkiacTu mporpamy, sKa
1HBEPTYE PSNIOK, MOJAI0YM HOTO y 3BOPOTHOMY BHUTJISAI; MIAPAXOBYE KUIBKICTD
YHCEeIl y TeKCTI.

2. BBoguThcs 3 KiaBiaTypu 00’€M B JITpax/MUIUIITpiax Hanpukaan 52,012.
3anucatu nanuii 00’M TekcroM Il’atmecsaT ABa JITpU JABAHAALSTH MUILIITPIB.
[lepen BUBEIEHHSM pe3yJbTAT MOMICTUTH B 00’ €KT TUy String.
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JlabopaTopHa pooora Ne9. Konreiinepu

Mema: Habytu yMiHHA Ta HaBUYKH PO3pOOKM Ta OMUCAaHHSA Mporpam 3
BUKOPUCTaHHSAM KOHTeWHepiB Ta 0iomioTtexkn <algorithm>.

Ilpocpammue 3a6e3neuenns: Dev C++, Visual C++

TeopeTuyHi NMUTAHHSA.

[Ilo Take KOHTEMHED.

SIki € koHTelHepy. IX MpU3HAYEHHS.

Jiist yoro npu3HayeHuil BeKTop? Ski MeTou BiH MIATPUMYE?

Jlnis goro nmpusHaueHui yepra? ki METOAM BiH MiATPUMYE?

Jlnst yoro npusHaueHut cnucok? ki MeToau BiH MIATPUMYE?

B sixomy 3 KOHTEITHEPIB MOKHA TOOABUTH, BUJAAIUTH €IEMEHTH B KIHEIIb.
B sixomy 3 KOHTETHEPIB MOKHA TOOABUTH, BUAAJIUTH HA TIOYATOK?

B sixomy 3 KOHTEITHEPIB MOKHA TOOABUTH, BCTABUTHU €JIEMEHTH
BCEPEIMHY.

NGOk~ wWNE

3micm 3a60anH:A
BapianTl
3 TekcToBOro (Qailly 34MTaTH JINWCHI 4YWCla y BEKTOp. Y IHIIUH BEKTOP
MEPEHECTH BCl BIJ’ €MHI YMCia. YTBOPEHI BEKTOPU BIJCOPTYBATH 1 BUBECTU HA
eKpaH.

Bapiant2

3 TeKcToBOro (pailsy 3uMTaTH Il Yuciaa MOMICTUTU B uepry. llepenectu y
BekTop V1 mepury monoBuHy eiemeHTiB, y V2 monoBuHy. llepmuii BexkTOp
BIICOPTYBAaTH TO 3pOCTaHHIO, APYTHi MO CHaJaHHIO. Bekropu BHUBECTH Ha
€KpaH.

Bapiant3

3 TeKcToBOrO (haiy 3UMTATH HATypajbHI YMClia Y CIUMCOK. BuBecTH Ha expaH
HOMEPH THUX €JIEMEHTIB, SIK1 HE 3MIHUJIM MICIIE TICJIsI COPTYBaHHS.

BapianT4

3 TekcToBOro (aiay 3uUMTaTH MAIMCHI YUCIa Yy CHUCOK . 3HaWTH CepeaHE
apudpmernyde 10 HaANOUIBIIUX YnCeT.

Bapiant5
3 TekctoBoro ¢aiiay 34uTaTH LUIl 4YKCIa y BEKTOp. Y Yepry 3amucaTd BCi
HEMapHl 4YKciia y BIACOPTOBAHOMY MOpsAKY. BuBecTH Ha eKkpaH eJleMEeHTH

Yyepru.

BapianT6
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3 TeKCTOBOTO (ailily 3UNTaTH HATYpaJlbHI YUCNA y CIUCOK. Y 4Yepry 3aHECTH BCl
MapHi 4YWcja BIJICOPTOBaHI MO chHajaHHI. Bugaautu HaWOUIBIIMKA —Ta
HAMMEHIIUM €JIeMEHT. BUBECTH Ha €KpaH €JIEMEHTH YTBOPEHOI YEPTH.

Bapiant7

3 TEKCTOBOTO (pailily 3uMTaTh A1MCHI YUCIa y BEKTOp. 3 BEKTOpa BUAAJIUTH BCi
JOJaTHI 4ucia. YTBOPEHI €JIEMEHTH IEPEHECTH Y CIHCOK Yy 3BOPOTHOMY
nopsiAKy. BuBecTr Ha eKpaH yTBOPEHUM CIIUCOK.

Bapiant8

3 TekcToBOrO (pailily 3YMTATH IUJII YUCHIA Y CIUCOK. Y Yepry MepeHEeCTH Yy BCi
yucna, SKI MEHIIl 3a CepelAHE apu(pMETUYHE CIHCKY, PO3MICTUTH IX Yy
3BOPOTHBOMY TOPSAIKY. BuBecTH Ha eKpaH yTBOPEHUH CIHCOK.

Bapiant9

3 TekcToBOro (aily 3uuTaTd AINCHI YKcla y 4epry. Y BEKTOp 3amucaTd BCi
YHCIIa, K1 OUTBIII MO0 MOYJIIO 3a CEpeIHE apuMEeTUUHE JOIATHIX YUCENl Yepru
y 3BOPOTHBOMY TOPSIJIKY.

BapianTl0
3 TEeKCTOBOTO (pailily 3UMTaTh HATypasibHI YHCIA Y CIIMCOK. Y Yepry 3amucaTu
KBaJpaTy YHUCEN, SIKI MEHII 3a MIepile yuciao. BuBecTH Ha €KpaH yTBOPEHY

yepry.

Bapiantll

3 TekcToBOro (¢aiiay 3UMTaTHU OIACHI YUCHa Y BEKTOp. 3 BEKTOpa BUAAIUTU BCi
HEMapHI JOJaTHI 4YHCJIA. YTBOPEHI €JIEMEHTH IIEPEHEeCTH Y CIIMCOK Y
3BOPOTHOMY IOPSAKY. BuBecTH Ha €eKpaH yTBOPEHHUH CITUCOK.

BapianTl2

3 TekcTOBOro (pailily 34MTAaTH ILJII YUCHIA Y CIUCOK. Y Yepry MepeHEecTH Yy BCi
yucia, SKi OUTBbIN 3a CcepelnHe apuPMETHYHE CIUCKY, PO3MICTHTH iX Yy
3BOPOTHBOMY MOPAJIKY. BHBECTH Ha €KpaH yTBOPEHUM CIIHCOK.

Bapiantl3

3 TekcToBOro (Qainy 34MTaTd AINCHI YKcia y 4epry. Y BEKTOp 3amucaTd BCl
YHCIIa, K1 MEHILI M0 MOJYJIIO 33 CepeHE apu(PpMETUUHE AOJATHIX YUCEN Yepru
y 3BOPOTHbOMY HOPSIKY.

Bapiantl4
3 TekcToBOTO (hailry 3uMTaTH HATYpalIbHI YUCHIA y COHCOK. Y Yepry 3amucaTH
KBaJIpaTH YHUCEJN, AKi OUTBIN 3a Tepie 4ucio. BuBeCTH Ha €KpaH YTBOPEHY

yepry.
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TECTOBI 3AB/IAHHA

1. KoHcTpyKTOp Ki1acy NMpU3HAYEHHUM JJIS:
a) CTBOpeHHS Ta iHiIiami3aIii 00’ ekTa.

0) Bunanenns o6’exra

B) Moaudikarii o0’ ekta

r) Onucy o0’ekta

2. SIki omeparlii HeMOYKHa MTePEeBaHTAXKyBaTH?
a) >

0)[]

B) ::

r) ++

3. Slk oromocuTH (aiisIoBy 3MiHHY BUKOPUCTOBYIOUHM 0i0mioTeky Stdio.h?
a) filef;

0) FILEf;

B) TEXTf:

r) ifstreamf;

4. Sk npaBIBHO BIAKPUTH TEKCTOBUH (haiisl I YUTAHHS, BUKOPUCTOBYIOUH
MOJKJIMBOCTI Oibmioreku stdio.h?

a) f=fopen(“text.txt”,”’rb”);

0) FILET;

B) f=fopen(“‘text.dat”,’r”);

r) ifstream f (“text.txt”);

5. 11t BCTaHOBJIEHHS BKa31BHUKA B KIHEIb O1HAPHOTO (haiiily BUKOPUCTOBYETHCS
byHKIIA:

a) fseek(f, 0, SEEK_END);

o) ftell(f);

B) while(!feof(f){.....}

r) fseek(f, 0, SEEK_CUR);

6. Jlnst BU3HaueHHs MOTOYHOI MO3HUIIlT BKa3iBHUKA Y (pailyil BUKOPUCTOBYETHCA
byHKIIIS:

a) fseek(f, 0, SEEK_END);

o) ftell(f);

B) while(!feof(f){.....}

r) fseek(f, 0, SEEK_CUR);

7. 1151 3anucy eIeMeHTy CTPYKTYpHU B O1HapHUM (haiisl BAKOPUCTOBYETHCS

byHKITISA
a) fwrite(&i,sizeof(int),1,stream);
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o) ftell(f);
B) while(!feof(f){.....}
r) fseek(f, 0, SEEK_CUR);

8. CkinbpKu OalT 3aliMae CTPYKTypa:
struct P

{

int x;

char b[20];

h

a) 4 Oaiitu
0) 20 GauT
B) 2 OaiiTu
r) 24 Gaiitu

9. CkuIbKH OaliT 3aiiMae 00’ € THAHHS:
union P

{

Int x;

int64 vy;

char b[20];

j

a) 4 Gaiitu
0) 8 Gaiit
B) 20 GaiiTu
r) 32 GaiiTn

10. 3akpuTi €JIeMEHTH KJ1acy MaloTh crierudikaTop J0CTYyIy:
a) private

0) public

B) protected

r) virtual

11. Meton knacy npu3HaYeHUM AJid 1Hiliami3alli moiiB 00’ €KTY, 1 BA3UBAETHCS
I1]T Yac OTOJIOMICHHS 00’ €KTY KJ1acy Ha3UBAEThHCA

a) IECTPYKTOP

0) KOHCTPYKTOp

B) MOJIE

12. 1111 BU3HAUEHHS pO3MIpYy 00’ €KTY KJIacy BUKOPUCTOBYETHCS (QYHKIIS:
a) strlen()

0) size()

B) Sizeof()
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r) length()

13. SIxi omeparlii HEMOXKHA IMEPEBAHTAXKYBATH?
a)+

0) :

B) new

r)=

14. KOHCTpYKTOpOM KOTIIOBaHHSI HA3UBAETHCS KOHCTPYKTOP:
a) B KOTO BIICYTHI MTapaMeTpu;

0) B SIKOTO JIMIILIE OJTUH MTapaMeTp;

B) B SIKOT'O MapaMeTpH — BC1 MOJIS KIIacy;

I') B SIKOTO OJIUH MapaMeTp — €K3EMIUISP LBOTO K KIIacy

15. Ilo o3Hauae kIIOUOBE CIOBO try?
a) OJIOK, 1110 KOHTPOJIOETHCS

0) 070K 0OpOOKH BUKITFOUCHHS

B) CEKIIIS-JIOBYIIIKA

I') FeHepaToOp BUKIIFOUCHHS

16. 1o o3HauYae KIIFOYOBE CIOBO catch?
a) OJIOK, 110 KOHTPOJIFOETHCS

0) 070K 0OPOOKH BUKIIFOUEHHS

B) CEKIIIS-JIOBYIIIKA

I') FEHEPATOP BUKIIIOUCHHS

17. Konctpykrop 6e3 nmapamerpiB Ha3UBAETHCS:
a) KOHCTPYKTOP KOTIIOBAHHS;

0) IecTpyKTOp;

B) METO/I KJIACY;

') KOHCTPYKTOP IO 3aMOBYYBaHHIO.

18. BkasiBHuk this o3Hauae:

a) 00 €KT, 1110 BUKJIMKA€E METO/I KJIacy;
0) MeTO]1 KJ1acy;

B) KOHCTPYKTOp, O€3 mapameTpis;

') 00’€KT, 10 MEPEAAECTHCS TapaMeTPOM.

19. JlecTpykTOp NMpU3HAYEHUI:

a) s 1HImiamizaii o0’ eKTy Kiacys;
0) 11st 3HUIIIEHHS 00’ €KTY KJacy;
B) TSI BUKITUKY METO/IIB KJIacy;

T) JJ1s1 OOHYJIIHHS 3MIHHHX KJIACy.
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20. KoHCTpYKTOpOM MEpeTBOPEHHS HA3UBAETHCS KOHCTPYKTOP:
a) KU Ma€ OJIMH TapaMeTp — 00’ €KT IbOTO X KJIacy;

0) SIKWI Ma€ JIMIe OJUH TTapaMeTp 1HIIOTO TUITY;

B) KU Mae OLbIIe HIi OJIMH MapaMeTp;

I') SKUM HEMae apamMeTpiB.

21. BxaxiTh po3Mip IaHOTO KJIacy:

struct A{
private:
int X;
char m[20];
public:
static int n;
AQ) {x=0; }
void out(){cout<<x;}
b
a) 20 Oaiir,
0) 24 Gaiita;
B) 28 Gaiir
r) 36 OailT.

22. Tlig yac mepeBaHTaXeHHS Y QYHKIIIFO-OTIEpaIlif0 IEPEIAETHCS 1BA
napameTpHu:

a) KoM yHKIIISl 3HAXOUThCH 1 KJ1act;

0) KOJIM BUKOHYETHCS Olepallis HaJl JBOMA 3HAYEHHSIMU;

B) KOJIM IIEPEBAHTAKYETHCS OIHApHA Oneparis;

r)KoJii (DYHKIIIS pealli3oBaHa 1mo3a KJIacoM.

23. SIka 3 HACTYNMHUX OTEPAIlii HE MePEBAHTAKYETHCS:
a) +;

6) =

B) New;

r) sizeof()

24. I1o 3aMOBYYyBaHHI €JIEMEHTH KJIacy MaloTh crieliudikaTop JOCTYITY:
a) private;

0) public;

B) protected;

r) friend.

25. Cnemmdikatop goctyiy protected:

a) BIIKPUBAE MOCTYII JJIsl €JIEMHEHTIB KJIAaCy TUTBKH JJIs1 YCIAJAKOBaHUX KIIACIB,;
0) BiAKpUBAE JOCTYM JJIsl €IEMHEHTIB KJacy;

B) 3aKpHUBa€ JOCTYIH JJIsl €IEMEHTIB KJIacy Mij yac yCraaKyBaHHS;
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26. I'eneparrisi BUKITIOUEHHS BiIOYBAETHCS 3a IOMOMOTOIO KIIFOUOBOIO CJIOBA:
a) try;

0) throw;

B) catch;

r) return;

27. J171s1 KONIIFOBaHHS OJTHOMY PSAKY THUITY string ¢yparMeHT 1H(IIIOTro
BUKOPUCTOBYIOTH METO/;

a) assign();

6) append();

B) copy();

r) insert();

28. Jlnst moGaBJIeHHS 10 OAHOTO PsAKA TUITY String pparMeHT iH(IIOTo
BUKOPUCTOBYIOTH METO/I;

a) assign();

6) append();

B) copy();

r) insert();

29. JInst BCTaBIeHHS B OJIMH PSJIK TUITY String ¢pparMeHT iH}uoro
BUKOPUCTOBYIOTh METO/:

a) assign();

6) append();

B) copy();

r) insert();

30. Jlyis ouMIlieHHs psiKa TUITY string T BUKOPUCTOBYIOTh METOI:
a) errase();

0) delete();

B) replace();

r) clear();

31. Jlyig 3aMiHU OJTHUM PSKOM TUIY string (parMeHTy 1HILIOTO
BUKOPUCTOBYIOTh METO/:

a) errase();

0) delete();

B) replace();

r) clear();

32. Jlnst oOMiHY ABOX PSIAKIB THITY String BUKOPUCTOBYIOTh METO/:
a) errase();

6) swap();

B) replace();

r) clear();
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33. Jlnst mepeTBOpeHHS psOKa THIMY string B MaccuB Tuily char
BUKOPUCTOBYIOTH METO/I:

a) c_str();

0) errase();

B) replace();

r) clear();

34. Jlnst mepeTBOpeHHs psaKa THIMY string B MaccuB TuIly char 3 no6aBieHHsIM
B KiHEIIb Ps/IKa HyJIb-CUMBOJ BHKOPUCTOBYIOTH METO/I:

a) errase();

0) c_str();

B) data()

r) replace();

35. Jlns BU3HAUCHHS IOBXKUHU PSIKA TUITY String BUKOPUCTOBYIOTH METO/I:
a) length();

0) dlina();

B) strlen();

r) empty();

36. Jlns BUSHAUYEHHS YU MyCTUH PAIOKTUITY string BUKOPUCTOBYIOTh METOJ:
a) errase();

0) c_str();

B) empty();

r) compare();

37. Jlns BU3HAYCHHS pO3MIpY KOHTEiHEpa vector BUKOPHUCTOBYIOTH METO:
a) sizeof();

0) size();

B) lehgth();

r) max_size();

38. Jlna mobGaBieHHsI €IeMEHTa B KiHEIb KOHTeiHepa list BUKOPHUCTOBYIOTH
METO/ :

a) pop_end();

0) push_front();

B) push_back();

r) pop_back();

39. Jlns moGaBieHHS eJIeMEHTa Ha MOYaTOK KOHTeHepa list BHKOpUCTOBYIOTH
METOJ :

a) pop_end();

6) push_front();

B) push_back();

r) pop_back();
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40. [ns BunajeHHs eJeMeHTa 3 KOHTelHepa list BUKOPUCTOBYIOTH METON :
a) erase();

0) delete();

B) del();

r) empty();

41. Itepatop — 11€:

a) HOMEp eJIEeMEHTa KOHTEUHEepa;

0) BKa3iBHHUK Ha €JIEMEHT KOHTCHHEPA;
B) TIOCIIIOBHUY KOHTEHHED;

I') acoIiaTUBHUN KOHTEHHED;

42. ]y 3an0BHEHHSI MACUBY IIEBHUM YHCJIAMU 32 BKa3aHUM MPaBUIOM
BUKOPUCTOBYIOTh (YHKIIIIO ... 3 010moTeku <algorithm>

a) generate();

6) random_shufle();

B) rand();

r) random();

43. J11si BAKOHAHHS TIEPEMIIIIEHHS €TIMEHTIB MaCUBY B PIBHOMIPHO
BUITaJIKOBOMY HOPSJIKY BUKOPUCTOBYIOTh (DYHKIIIIO ... 3 O10110TeKH
<algorithm>

a) generate();

6) random_shufle();

B) rand();

r) random();

44. JInsg nepeMillieHHs eJIEMEHTIB MAaCUBY B 3BOPOTHOMY MOPSAKY
BHKOPHUCTOBYIOTH (PYHKIIIIO ... 3 610moTreku <algorithm.h>

a) generate();

0) rotate();

B) rand();

r) reverse();

45. J1nsg nepeMilleHHs €JIEMEHTIB MACUBY B LIMKJITYHOMY HOPSIKY
BUKOPHUCTOBYIOTh (DYHKIIIIO ... 3 0i0mioTeku <algorithm.h>

a) generate();

0) rotate();

B) rand();

r) reverse();

46. Jlns cTBOpEHHS HACTYMHOI JIEKCUKOTpad19yHOI MepecTaHOBKU €JIE€MEHTIB
MAacuBY BHKOPHCTOBYIOTH (YHKIIIIO ... 3 0i0mioTeku <algorithm.h>

a) lecsicografical compare();

0) next_permutation();
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B) prev_permutation();
r) rotate();

47. JInst cTBOPEHHS MOMEPEeIHbOI JIEKCUKOrpadivyHOi MepEeCTaHOBKU €JIEMECHTIB
MacCUBY BHKOPHCTOBYIOTh (DYHKIIIIO ... 3 0i0mioreku <algorithm.h>

a) lecsicografical_compare();

0) next_permutation();

B) prev_permutation();

r) rotate();

48. JInst cOpTyBaHHS €JIEMEHTIB MOCIIIOBHOCTI 13 30€pEXKEHHAM MOPAIKY
OJIHAKOBHX €JIEMEHTIB BUKOPHCTOBYIOTh (PYHKIIIO ... 3 010J10TEKH
<algorithm.h>

a) stable_sort();

0) sort_heap();

B) sort();

r) sort_stable();

49. I1nst po60OTH 3 MHOKMHAMU TIPU3HAYEHI KOHTEHHEPHUM KI1ac:
a) map;

0) vector;

B) Set;

r) lost;

50. [lna BuganeHHs: e1eMEeHTa 3 MHOKUHU Set BUKOPUCTOBYHOTh METO/:
a) delete();

0) remove();

B) erase();

r) del();

51. Jlng BU3HAYEHHS KIJIBKOCTI €JIEMEHTIB y MHOXHUHI Set BUKOPUCTOBYIOTH
METOI:

a) size();

0) sizeof();

B) length();

r) end();

52. JIng BCTaBKM B MHOKMHY St €J1eMEeHT BUKOPUCTOBYIOTh METO/I;
a) ins();

0) save();

B) load();

r) insert();

53. Jlns KOmitOBaHHS YaCTUHY PsIKa Kiiacy String BUKOPUCTOBYIOTh METO/I:
a) substr();
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6) copy();
B) insert();
r) strstr();

54. Jlns BU3HAYCHHs PO3MIPY KOHTEMHEpa THUIy Vector BHKOPHUCTOBYIOTh
METO:

a) size();

0) sizeof();

B) length();

r) end();

55. Jlyia BUaneHHs 3 psAaKa TuIy string (pparMeHT BUKOPUCTOBYIOTh METO/I:
a) errase();

0) delete();

B) replace();

r) clear();
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