NabopaTopHasa pabota Ne7
LllabrioHbI Kraccos

1. enb 3a0aHusi:

1) Coznmanune KOHCOJIBLHOTO MPHIIOKEHUS, COCTOSIIETO U3 HECKOIBKUX (halIOB B CUCTEME
nporpammupoBanus Visual Studio.
2) Peanuzanms mrabaoHa Kiracca-KOHTEHHEpa.

2. Teopemu4eckue ceedeHusi

C nomorpio madnoHa GYHKIHH MOXKHO OTJIEIUTH aJITOPUTM OT KOHKPETHBIX THIIOB
TAHHBIX, TIepeIaBasi TUI B KauecTBe mapameTpa. [11a0IoHbI KITaCCOB MPEIOCTABIISIIOT
AQHAJIOTMYHYIO BO3MOXKHOCTb, TO3BOJISAA CO3/IaBaTh MapaMeTpU3UpPOBaHHbIE KIIACCHI.
[TapameTpu3npoBaHHBIH KJ1acc CO34AET CEMENCTBO POJICTBEHHBIX KJIACCOB, KOTOPHIE MOKHO
MPUMEHATH K JII00OMY TUITY IJaHHBIX, [IepeaBaeMOMy B KauecTBe napamerpa. Ecnu
MCIIOJIb30BaTh B KAYECTBE NMapaMETPU3UPOBAHHOIO KIacca KOHTEHHED (CM. IPOLLIYIO JEKIHUIO),
TO TaKOW KOHTEMHEP MOXKHO OyJeT MPUMEHSTH K JIFOObIM THIIAaM JaHHBIX, HE IEPENUChIBas KOI.

2.1. LWWa6noHbl PyHKUMA

[ITabmoHBI BBOAATCA AJISt TOTO, YTOOBI aBTOMATU3HPOBATH CO3/IaHKE (DYHKIIUH,
00pabaThIBarOIIMX pPa3HOTUIHBIE TaHHBIE. HanmpuMmep, anroputM COpTUPOBKHA MOYKHO
UCTIONB30BATh /I MACCHBOB Pa3MUYHBIX TUTIOB. [Ipu meperpy3ke GyHKIUHN 1S KaXKI0TO
UCTIOJIB3YEMOT0 THITA orpenensercs: cBost pyHkuus. [1labnon GpyHKIMM onpenensieTcs: OuH pas,
HO OTIpe/IENICHNEe TapaMeTPU3UPYETCs, T. €. TUII TAHHBIX MEPEIaeTCs KaK MmapaMmeTp 1madioHa.
®dopmar mabdioHa:

template <mapamerpsl_1rabioHa>

3aroyioBOK _(pyHKITHH

{Teno ynximm}

Taxum 06pa3om, madIoH ceMecTBa PYyHKIIMNA COCTOUT M3 2 YacTeil — 3arojoBKa
mabyiona: template<cnmcox mapameTpoB IIa0JIOHa> U OOBIKHOBEHHOTO OoNpeaeeHus (QyHKINY,
B KOTOPOM BMECTO THIIa BO3BPAIAEMOT'0 3HAUCHHSI W/WJIH TUIIA TApaMETPOB, 3aITUCHIBACTCS UM
THUIIa, OTIPE/ICIICHHOE B 3ar0JIOBKE I1a0JIOHA.

[Tpumep.

//maboH QyHKINUU, KOTOpasi HAXOAUT aOCONIOTHOE 3HAYCHHE YHCIIa JIF0O0TO THITA

template<class type>//type — uMsI mapaMeTpU3UPyEMOTO THIIA

type abs(type x)

{

if(x<0)return -x;

else return x;

}

[IIabmoH CIy)KUT Ui aBTOMATHYECKOTO (OPMHUPOBAHUS KOHKPETHBIX OIHMCAHHM
GYHKIMI 1O TeM BBI30BaM, KOTOpBIC KOMIHIISATOP OOHapyKMBaeT B mporpamme. Hampumep,
€CJIM B ITpOrpaMMe BbI30B (QYHKIIMH OCYLIECTBIIAETCA Kak abs(-1.5), To komnunsatop chopMupyet
omnpenenenue Gynkun double abs(double x){. . . }.

2.2. LLlabnoHbI Knaccos

[ITabmoHBI KIACCOB TaK >K€ Kak M MIA0JIOHBI (QYHKIUH MONAEPKUBAIOT HapaJurmy
0000IIEHHOT0 TPOTrPaMMHUPOBAHMSA, T. €. MPOTPAaMMHUPOBAHUS C HCIIOJIB30BAHUEM THIIOB B
KadyecTBe MapaMeTpoB. MexaHu3M 1mabioHoB B C++ pomyckaeT NMpUMEHEHHE abCTPaKTHOTO
THIIa B Ka4ecTBE IapaMeTpa Hpu ompeneneHuH kiacca. Ilocme Toro kak mrabimoH Kiacca



OTIpeNieNieH, OH MOXKET HCIIOJIb30BaThCsl Uil OIpENeNIeHUs] KOHKPETHhIX KiaccoB. IIporecc
TeHEpallid KOMITWIATOPOM OIpEJeNIeHns] KOHKPETHOro Kjacca IO IIabjJoHy Kiacca |
apryMeHTaM I11a0JIOHa Ha3bIBAETCS HHCTAHIMPOBaHUEM 1a0JI0Ha.

Onpenenenne madIoHHOTO (0000IEHHOT0) Kilacca UMEET BH/I:

template <mapameTps! mabdaona>

class ums_kiacca

{...}

ITpumep:

template<classT>

class Point

{

T X,y;//k00pANHATHI TOUKU
public:

Point(T X=0,T Y=0):x(X),y(Y){}
void Show ();
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template<classT>
void Point::Show()

éout<<”(“<<x<<” , <<y<<’);

}

3

[Ipu BrimoyeHMH mIa0JIOHA Kjacca B MPOrpaMMy HHMKaKHe KIJIAcChl Ha caMOM Jiefie He
TCHEPHUPYIOTCS JI0 TeX IOp, IMOKa He OYyAeT CO3[aH SK3eMIUIIpP IMAOIOHHOTO Kilacca, B KOTOPOM
BMECTO NapamMeTpa INabioHa YKa3bIBAECTCS KOHKPETHBIM THI. DK3eMIUIIp Co3AaeTcst JInbo
O0OBSBICHHEM O0BEKTA, THOO OOBSBICHHEM yKa3aTelsl HA MHCTAHIIMPOBAHHBIM MIAOJIOHHBIN THII
C MPUCBAMBAHUEM €MY aJpeca ¢ OMOILBIO OTEPALIUU NEW.

Point <int> a(13,15);

Point <float>*pa=new Point<float>(10.1,0.55);

BerpetuB Takue 00bsIBICHUS, KOMITHIISITOP TEHEPUPYET KOJI KCXOTHOTO Kilacca.

B mpoekre, cocrosmeM M3 HECKOIbKHX (HailioB, ompenesneHue ImabioHa Kiacca OOBIYHO
BBIHOCHUTCS B OTJEIbHBIN (aiiia. Ho ayis Toro, 4To0bI HHCTAHIIMPOBAJICS KOHKPETHBIA SK3EMILISP
mabyioHa Kjacca HeoOX0IuMO, 4TOOBI OINpesieeHne MmabJoHa HAXOIWIOCh B OJHOW €IWHUIIC
TPAHCIAIMKM C JTUM OJK3eMIusipoM. I[lodToMy Bce ompezeneHne MAaOIOHHOTO —Kiacca
pa3MmeInaeTcs B 3aroJIOBOYHOM (aiinie, a 3aTeM 3TOT (ailyl MOAKIIoUaeTcs K HYKHBIM (haiiinam ¢
noMoIbo JupekTuBbl include. YToObl 3TOT haiim He BKIIOYAICS MOBTOPHO, HCIIOIB3YETCS
nupekrtuBa ifndef.

[Tpumep.

//Point.h

#ifndef POINT_H

#define POINT H

template<classT>

class Point

{

T X,y;//k00pANHATHI TOUKH

public:

Point(T X=0,T Y=0):x(X),y(Y){}

void Show () const;
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template<classT>



void Point::Show()
{

cout<<’(“‘<<x<<” | ”<<y<<”)”;
}

¥

#endif
T
//main.cpp

#include “Point.h”

void main()

{
Point<double>pl;
Point<int>p2(1,1);
pl.Show();
p2.Show();

}

2.3. TMpaBuna onnucaHuA WabnoHoB

e [IlaGnoHbl MeTOMOB ((DYHKIIHIT) HE MOTYT OBITh BUPTYaJIbHBIMHU.
e [I1aGmOHBI KJIACCOB MOTYT COJIEPIKATh CTATUYECKUE JIEMEHTHI, IPYKECTBEHHbIE (DYHKIINH U
KJIACCHI.

e [IlabmoHbl MOTYT OBITH MPOU3BOJAHBIMH KaK OT IIAOJOHOB, TaK U OT OOBIYHBIX KJIACCOB, a
TaKXe SBIATHCS 0a30BBIMH U JJIS MAOJIOHOB, U 7Sl OOBIYHBIX KJIACCOB.

3. MocmaHo8kKka 3adayu

1. Ompenenuts Ma0I0H KIacca-KoHTeHepa (cM. JabopaTtopHyro padoty Neb).
Peanm3oBaTh KOHCTPYKTOPEI, JECTPYKTOP, OTIEpAIIH BBO/Ia-BBIBO/IA, OTIEPAIIHIO
IPUCBANBAHMS.

3. Ileperpy3uth onepaiuu, yKka3aHHbIC B BApUAHTE.
4. HWHcTaHmMpoBaTh MAOJIOH JJI CTAaHIAPTHBIX TUTIOB AaHHBIX (int, float, double).
5. Hamucats TeCTUPYIOIYIO IPOTPaMMY, WLIIOCTPUPYIOIIYIO BBIIIOJIHEHUE ONEPAaLlN IS

KOHTEHHEpa, COJIEPKAILEro 3JIEMEHTHI CTAHAAPTHBIX TUIOB JIaHHBIX.

6. Peamu3oBaTh MOIB30BATENBCKHI Ki1ace (cM. 1abopaTtopHyro padoty Ne3).

7. lleperpy3uTh Uil OJIB30BATEIBCKOrO Kacca Olepaly BBO1a-BbIBOA.

8. Ileperpy3uth onepanuy HEOOXOIUMBIC ISl BHITIOTHEHHSI ONepalnii KOHTEHHEPHOTO
KJlacca.

9. HWHcraHuupoBaTh MabIOH IS MOJIB30BATEILCKOTO Kiacca.

10. Hanmucatp TeCTUPYIONIYIO MPOrpaMMy, HWILTFOCTPUPYIONTYIO BBIMIOJHEHHUE ONEepaIui s
KOHTEHHEepa, COJIEPKAIlleTo 3JIEMEHTHI MOJIb30BaTeNIbCKOTO KIlacca.

4. Xo0 pabomnl

3apaua
1. Knmacc- konreiinep BEKTOP ¢ anemenTamu tuna int.
PeanuzoBars onepanuu:
[] — moctymna no UHAEKCY;
() — onpenenenue pasmepa BEKTOpPa;
+ gmcio — 100aBIsIeT KOHCTAHTY KO BCEM DJIEMEHTaM BEKTOPA;
1. Tlomp3oBaTenbckuii kiacc Time ans paboThl ¢ BpEeMEHHBIMH HHTEpBasiamMH. MHTEpBa



JIOJOKEH OBITh MPECTaBICH B BUJE JIBYX IOJEH: MUHYTHI THIA int M CEKyHIbI THHA int.

ITPHU BBIBOAC MUHYTBI OTACIAIOTCA OT CEKYH] IBOCTOUYUCM.

1. Co3nath mycTOM MPOEKT.
2. JloGaBuTh B Hero (aiin Vector. h.
3. B daiin Vector.h 1o6aBuTh onrcanue napameTpu3upOBAHHOTO Kiacca (1madioHa)

Bekrop:
#include <iostream>
using namespace std;

template <class T> //T - napauerp mabjoHa
class Vector
{
public:
//KOHCprKTOp C IapaMeTpaMM: BBIOEJIAET IIaMATb 10O S 3JIEMEHTOB UM 3alloJIHAET UuX
//3HadeHueM k
Vector (int s,T k);
//KOHCTPYKTOP C [HapaMeTpaMu
Vector (const Vector<T>&a) ;
//oecTpyKTOop
~Vector () ;
//onepaTop NPUCBaUBaHUA
Vector&operator=(const Vector<T>&a);
//onepaumsa mocTyla 10 MHIEKCY
T&operator[] (int index);
//onepaumusa njd nobaBJieHVE KOHCTAHTEH
Vector operator+(const T k);
//onepauus, BO3Bpallaomas IJUHY BeKTOpa
int operator () ():;
//TeperpyXeHHEE Olepaluy BBOLA-BHBOIA
// <> - ykKaseBaloT Ha TO, UYTO QYHKUUSA HABJISeTCH MaBJIOHOM
friend ostream& operator<< <>(ostream& out, const Vector<T>&a);
friend istream& operator>> <>(istream& in, Vector<T>&a);
private:
int size;//pasumep BekTOpPA
T*data;//yk3aTesnb Ha AOMHAMMUYECKMM MACCKUB 3HAUYSHUM BEKTOPa
bi
4. B oarot ke daitn 106aBUTH omnpeieJIeHUE METOI0B IMapaMeTPU3UPOBAHHOTO Kilacca

Bekrop:
/onpeneyeHve QYHKLMNA

//KOHCTPYKTOP C IapaMeTpaMu
template <class T>
Vector<T>::Vector (int s, T k)
{

size=s;

data=new T[size];

for (int 1=0;i<size;i++)

datal[i]=k;

}
//KOHCTPYKTOP KONMPOBAHUS
template <class T>
Vector<T>::Vector (const Vectoré&a)
{

size=a.size;

data=new T[size];

for (int 1=0;i<size;i++)

datal[i]=a.datal[i];

}
//mecTpyKTOp
template <class T>
Vector<T>::~Vector ()



delete[]data;
data=0;
}
//onepaumus IpUCBaMBaHUS
template <class T>
Vector<T>&Vector<T>::operator=(const Vector<T>&a)
{
if (this==&a)return *this;
size=a.size;
if (data!=0) delete[]data;
data=new T[size];
for (int 1=0;i<size;i++)
data[i]l=a.datali];
return *this;
}
//omnepauma mocTyra 10 MHIEKCY
template <class T>
T&Vector<T>::operator[] (int index)
{
if (index<size) return data[index];
else cout<<"\nError! Index>size";
}
//onepauusa njsa nmoBaBJIeHMS KOHCTAHTE
template <class T>
Vector<T> Vector<T>::operator+ (const T k)//+k
{

Vector<T> temp (size, k) ; //UHMIUAIVN3UPYEM BPEMEHHBI BEKTOP JIOOHM 3HAUYSHMEM
for (int 1i=0;i<size;++1)
temp.data[i]=datal[i]+k;
return temp;
}
//onepaumsa mJisg NOJIydeHMa IJIMHEL BEKTOpa
template <class T>
int Vector<T>::operator () ()
{
return size;
}
//onepauum 10Jis BBOIA—BHEBOIA
template <class T>
ostream&operator<< (ostreamé&out, const Vector<T>&a)
{
for (int 1=0;i1i<a.size;++1)
out<<a.data[i]<<" ";
return out;
}
template <class T>
istream&operator>> (istreamé&in,Vector<T>&a)
{
for (int 1i=0;i<a.size;++1i)
in>>a.datalil];
return in;

5. JHob6aButk B npoekT ¢aitn lab7 main().cpp ¢ pyHkuei main(), B KOTOpon
BBINOJIHUTh TECTUPOBAHUE IapaMeTPU3NPOBAHHOIO Ki1acca BekTop mis
CTaHJAPTHOTO THIA JAHHBIX.

#include "Vector.h"

#include <iostream>
using namespace std;

void main ()

{



//VHMLIMaIM3aLyrsa, BBOI M BHEBOI SHAUYEHUNM BEKTOpPa
Vector<int>A(5,0);

cin>>A;

cout<<A<<endl;

//VHMLIMAaIM3aLursa M BHBOJI 3HAUEHUM BEKTOpa
Vector <int>B(10,1);

cout<<B<<endl;

//onepaunus NpUCBaMBaHNS

B=A;

cout<<B<<endl;

//OoCcTyn Mo MHIEKCY

cout <<A[2]<<endl;

//nonyuyeHre IJIMHEL BEKTOpa
cout<<"size="<<A()<<endl;

//omnepaumnsa CJOXEeHMS C KOHCTAaHTOMU

B=A+10;

cout<<B<<endl;

6. Jlo6aBuTh B MPOEKT Kiacc Time ¢ MUHUMAaIbHON ()yHKIMOHATBHOCTHIO
(KOHCTPYKTOPBI, AECTPYKTOP, OTIEPALUs TPUCBANBAHUS, OTIEPAIIMH BBOJA-BBIBO/IA).

st atoro B (haitn Time.h qobasnsem onucanue Knacca:

#include <iostream>
using namespace std;
class Time
{
public:

Time (void) ;

Time (int, int);

Time (const Timeé&) ;

Time&operator=(const Time&) ;

//neperpyXeHHEE OlNepalnry BBOIa-BHBOIA
friend ostream& operator<< (ostream& out, const Timeé&);
friend istream& operator>> (istream& in, Time&);
public:

virtual ~Time (void) {};
private:

int min, sec;
bi

B ¢aiin Time.cpp no6asinsiem onpeeneHre METO0B Kiacca
#include "Time.h"
Time::Time (void)
{

min=sec=0;

Time: :Time (int M, int S)
min=M; sec=S;
Time: :Time (const Timeé&t)

min=t.min;
sec=t.sec;
}
Time&Time: :operator =(const Time &t)
{
min=t.min;
sec=t.sec;
return*this;
}
ostream&operator<< (ostream&out, const Timeé&t)

{



}

out<<t.min<<" : "<<t.sec;
return out;

istream&operator>> (istream&in, Time&t)

{

cout<<"\nmin?"; in>>t.min;
cout<<"\nsec?";in>>t.sec;
return in;

7. B ¢dynkmuio main() 106aBUTh OmepaToOphl A TECTUPOBAHUS Kilacca Time:
Time t;

cin>>t;

cout<<t;

8. B xmacc Time moGaBisieM MeTOABI JUTsl peaju3aliy onepaiuii KonTelinepa. B kimacce
BEKTOP omnpenenena oneparus + 4icio, KOTopasi 100aBsieT KOHCTaHTYy KO BCeM
aJIeMeHTaM KoHTelHepa. [103ToMy HE0OX0JUMO OIpENeINTh ONEPALUIO + YUCIIO IS
kiacca Time. DTo MOXKHO caenaTh ciaenyromuM oopazom. B onucanue kinacca Time

(daiin Time.h) no6aBuTH MeTO
Time operator+(Time k) ;

B ¢aiin Time.cpp 106aBUTH peain3aIiio 3TOT0 METOIA:

Time Time::operator+ (Time k)

{

int t=min*60+sec;

int kt=k.min*60+k.sec;
t+=kt;

Time temp (t/60,t%60);
return temp;

9. Tlporectupyem cioxenue 1 kinacca Time. st atoro pykmuro main() qodaBum

onepaTopsbl:
int k;
cout<<"k?";
cin>>k;
Time p;
p=t+k;
cout<<p;
10. BeinmosiHMM TECTUPOBAHUE TApaMETPU3UPOBAHHOIO Kiacca BekTop st

IIOJIB30BAaTCIbCKOI'O THUIIa JaHHbBIX Time.

cin>>t;
cout<<t;

Vector<Time>A (5,t);
cin>>A;
cout<<A<<endl;

Vector <Time>B(10,t);
cout<<B<<endl;

B=A;

cout<<B<<endl;

cout <<A[2]<<endl;
cout<<"size="<<A()<<endl;

B=A+t;
cout<<B<<endl;



5. BapuaHmsbl

3aganue

Knacc- xonteitnep BEKTOP ¢ anementamu tumna int.
PeanuzoBate onepanuu:

[] — moctymna no UHIEKCY;

() — onpenenenue pa3mepa BEKTOPa;

+ ymuciio — 700aBIsIeT KOHCTAHTY KO BCEM dJIEMEHTaM BEKTOpa;

[Tonp3oBaTenbckuii kiacce Time 1t paboThl ¢ BpeMEHHBIMU HHTEpBaamMu. MHTepBa
JOJKEH OBITH MPEJICTABIICH B BUJIC ABYX MOJIEH: MUHYTHI THIA int U CEKYH/IBI THIA int.
IIPU BBIBOJIE MUHYTHI OTAEINSAIOTCS OT CEKYH]] IBOETOYHEM.

Knacc- xonreitnep BEKTOP ¢ snemenramu tuna int.
Peann3zoBars onepanuu:
[]- mocTyna no uHAEKCy;
int() — onpeneneHue pa3mepa BEKTOPa;
+ BEKTOp — CIIO’KEHHE DJIEMEHTOB BEKTOPOB a[i]+bl[i];

[Tonp3oBarenbckuii kiaace Time ams paboThl ¢ BpeMEHHBIMU HHTEpBaaMu. HTepBan
JIOJKEH OBITh PE/CTABIIEH B BUAE JBYX MOJICH: MUHYTHI TUIA Int ¥ CEKYH/bI TUIA int.
IIPU BBIBOJIE MUHYTBI OTAEIISIIOTCA OT CEKYHJ| IBOCTOYUEM.

Knacc- xonteitnep BEKTOP ¢ anementamu tumna int.
PeanuzoBate onepanuu:

[] — moctymna o uHIEKCYy;

+ BEKTOp — CJIO)KEHHE JIEMEHTOB BEKTOPOB a[i]+bl[i];

+ ymucIio — 700aBIsIeT KOHCTAHTY KO BCEM dJIEMEHTaM BEKTOpa;

[Tonp3oBaTenbckuii Kkiacce Time 11t paboThl ¢ BpeMEHHBIMU HHTEpBaamMu. MHTEepBa
JOJKEH OBITH MIPEJICTABIICH B BUJIC ABYX MOJIEH: MUHYTHI THIA int U CEKYH/IBI THIA int.
IIPU BBIBOJIE MUHYTHI OTAEINSAIOTCS OT CEKYH]] IBOETOYHEM.

Knacc- konreitnep BEKTOP ¢ snemenramu tuna int.
Peanu3zoBars onepanuu:

[] — mocTyma 1o UHAEKCY;

() — ompeenieHne pazmMepa BEKTOPaA,

* qUCII0 — YMHOKAET BCE 3JIEMEHTHI BEKTOPA HA YUCIIO;

[Tonp3oBarenbckuii kiaace Time amst paboThl ¢ BpeMEHHBIMU HHTEpBaaMu. VHTepBan
JIOJKEH OBITh PEZCTABIIEH B BUAE JBYX MOJICH: MUHYTHI TUIA Int ¥ CEKYH/bI TUIA int.
IIPY BBIBOJIE MUHYTBI OTAEIISIIOTCA OT CEKYHJ, IBOCTOYUEM.

Knacc- xonreitnep BEKTOP ¢ snemenramu tuna int.
Peanu3zoBats onepanuu:

[] — mocTyma 1o UHACKCY;

int() — onpeneneHue pa3mepa BEKTOPa;

* BEKTOp — YMHOXEHHUE 3JIEMEHTOB BEeKTOPOB a[i]*b[i];

[Tonp3oBarenbckuii kinace Time ams paboThl ¢ BpeMEHHBIMU HHTEpBaaMu. VHTepBan
JIOJKEH OBITh PEJCTABIIEH B BUAE JBYX MOJICH: MUHYTHI TUMA Int ¥ CEKYH/bI TUIA int.
IIPU BBIBOJIE MUHYTBI OTAEIISIOTCA OT CEKYHJ, IBOCTOYUEM.




6 Knacc- xonreitnep MHOXECTBO ¢ snementamu tuna int.
Peanu3zoBats onepanuu:
[] — mocTyma 1o UHACKCY;
() — ompenenenre pazMepa MHOYKECTBA,
+ — 00beAUHEHHE MHOXKCCTB;
[Tonp3oBarenbekuii kiace Money [utst paboThI ¢ ACHEKHBIME CyMMaMH. YHCIIO TOKHO
OBITH MPEACTABICHO IBYMS MOJISAMU: TUTA long as pyOsel u Tuna int 1j1s KOTeek.
JlpoOHast yacTh YuCIIa IPH BBIBOJIC HA DKPAH JOJKHA OBITH OT/IEJICHA OT IEeJI0N YacTh
3amsATOM.
7 Knacc- xonTeitnep MHOXECTBO c sanemenTamu tuna int.
PeannusoBats onepanuu:
[] — moctymna no UHIEKCY;
int() — onpeneneHre pa3mepa BEKTopa;
* — mepeceueHrne MHOXKECTB;
[Tonp3oBarenbckuii kiaace Money [uist paboThI ¢ ACHEKHBIME CyMMaMH. YHCIIO TOKHO
OBITH MPEACTABICHO IBYMS MOJSAMU: TUTIA long aus pyOsel u Tuna int 1j1s KOTeek.
JlpoOHast yacTh YMCIIa MIPH BBIBOJIC HA DKPAH JOJKHA OBITH OT/ETICHA OT IO YacTh
3amsATOM.
8 Knacc- xonTeitnep MHOXECTBO c¢ anemenTamu tuna int.
PeanusoBats onepanuu:
[] — moctymna no UHIEKCY;
== - IPOBEpKa Ha paBEHCTBO;
> YHUCJIO — IPUHAJJIEKHOCTD YHCIIa MHOXKECTBY;
[Tonp3oBarensckuii kacc Money st pabOThI ¢ IEHEKHBIMU CyMMaMH. UHCIIO JOTIKHO
OBITH MPECTABICHO ABYMS MOJISAMU: THIA long a7t pyOnelt u Tuna int JUIst KOIEeK.
JlpoOHas yacTh yucIia MpH BHIBOJIE HA AKPaH JOJKHA ObITh OT/EJICHA OT LIeJI0N YacTh
3aMsTON.
9 Knacc- xonTeitnep MHOXECTBO c anemenTamu tuna int.
PeanusoBats onepanuu:
[] — moctymna no MHIAEKCY;
|= - mpoBepKa Ha HEPABEHCTBO;
< YHUCIIO — IPUHAJJIEKHOCTD YHCIIa MHOXKECTBY;
[Tonp3oBarensckuii kacc Money 11st pabOThI ¢ IEHEKHBIMU CyMMaMH. UHCIIO JOTIKHO
OBITH MTPEICTABICHO ABYMS MOJIAMU: THIA long a7t pyOneit u Tuna int JUIst KOIEeK.
JlpoOHas yacTh yuca MpH BHIBOJIE HA IKPaH JOJIKHA ObITh OT/IEJICHA OT LIeJI0 YacTH
3aMsTON.
10 Knacc- xonTeitnep MHOXECTBO c anemenTamu tuna int.

PeanusoBats onepanuu:

[] — moctymna no UHIAEKCY;

() — ompenenienue pazmepa BEKTOPa;
- — pa3HOCTb MHOXKECTB;

[Tonp3oBarensckuii kacc Money 115t pabOThI ¢ IEHEKHBIMU CyMMaMH. UUCIIO JOIKHO
OBITH MTPECTABICHO ABYMS MOJISAMU: THIA long a7 pyOnelt  Tuna int JUIst KOIEeK.
JlpoGHast 9yacTh YKciia P BBIBOJIC HA SKPaH JOJKHA OBITH OT/ICJICHA OT IEJI0N YacTh
3aMsTOM.




11 Knacc- xonreitnep CITMCOK c xiitoueBbIMU 3HAUECHUSIMU TUTA int.
Peanu3zoBars onepanuu:

[]— mocTyma no uHACKCY;

int() — ompeneneHue pasmepa CImcKa;

+ BEKTOp — CIIO’KEHHE DJIEMEHTOB CIHUCKOB a[i]+b[i];

[onp3oBarenbckuiit kiaacc Money i1t paboThbI ¢ ACHEKHBIMU CyMMaMu. YHCIIO T0JIKHO
OBITH MPEJCTABICHO IBYMS MOJISAMU: TUTIA long 1 pyOseit u Tuna int aJ1s KOTeek.
JlpoOHas yacTh 4Kcia IpH BHIBOJE HA KPaH JO0JDKHA OBITH OT/IEJICHA OT IIeJION YacTH
3aIsITOMN.

12 Knacc- xonreitnep CITMCOK c kitoueBbIMU 3HAUECHUSIMH THIA int.
Peann3zoBars onepanuu:

[] — mocTyma 1o UHAEKCY;

() — ompeenieHne pazmMepa BEKTOPaA,

+ 9ucIiio — 100aBIsIeT KOHCTAHTY KO BCEM dJIEMEHTaM BEKTOPa;

[Tonw3oBarensckuii kiacc Pair (mapa uucen). [1apa momkHa ObITE IPEICTABICHO ABYMSI
MOJISIMH: TUNA int U1 epBoro yucia u tuna double mis BToporo. [lepBoe uncio npu
BBIBOJIC HA 3KPaH JIOJHKHO OBITH OTJEJIEHO OT BTOPOTO YHCIIA JBOCTOYHEM.

13 Knacc- xonteitnep CITMCOK c kimroueBbIMU 3HAUCHUSIMH THTIA int.
PeanuzoBate onepanuu:

[] — moctymna o uHIEKCYy;

+ BEKTOp — CJIO)KECHHE JIEMEHTOB CIHCKOB a[1]+b[i];

+ ymuciio — 700aBIsIeT KOHCTAaHTY KO BCEM 3JIEMEHTaM CIIHCKa;

[Tonp3oBarenbckuii kimacc Pair (mapa uncen). [lapa momkHa ObITh MPEICTABICHO ABYMS
NOJISIMH: TUNA int U1 nepBoro yucna u tuna double s Broporo. IlepBoe uncio npu
BBIBOJIC HA 9KpaH JIOJHDKHO OBITH OTAEIICHO OT BTOPOTO YHCIIA JIBOCTOYHEM.

14 Knacc- xonreitnep CITMCOK c iitoueBbIMU 3HAUEHUSIMH THIIA int.
Peanun3zoBats onepanuu:

[] — mocTyma 1o UHAEKCY;

() — ompeienieHne pa3mMepa CIHCKa;

* qUCII0 — YMHOKAET BCE SJIEMEHTHI CIHCKA Ha YUCIIO;

[onp3oBarensckuii knacce Pair (mapa uucen). [lapa gomkHa OBITH IPEACTABICHO ABYMS
MOJISIMH: THTA int 1171t mepBoro uncia u tuna double mist BToporo. [lepBoe uncio nmpu
BBIBOJIC HA 3KPaH JTOJHKHO OBITh OTAENIECHO OT BTOPOTO YHCIIA IBOCTOYHEM.

15 Knacc- xonteitnep CITMCOK c kimroueBbIMU 3HAUCHUSIMH THTIA int.
PeanuzoBate onepanuu:

[] — moctymna no UHIAEKCY;

int() — onpeeneHue pa3mMepa CIucKa;

* BEKTOp — YMHOXXCHHE DJIEMEHTOB CITUCKOB a[1]*b[i];

[Tonp3oBatenbckuii kimacc Pair (mapa uncen). [lapa momkHa ObITH MPEICTABICHO ABYMS
NOJISIMH: TUNA int U1 mepBoro yrcna u tuna double s Broporo. IlepBoe uncio npu
BBIBOJIC HA 9KpaH JIOJHDKHO OBITH OTAEIICHO OT BTOPOTO YHCIIA JIBOCTOYHEM.

6. KohmposnbHbIe 8onpochbl

1. B 4eM cMBICH UCIIONIB30BaHUS MIA0JIOHOB?
2. KakoBbI CHHTaKCHC/CeMaHTHKA TA0JOHOB () YHKITHIA?
3. KakoBbI cMHTaKCcHC/CEMaHTHKA MIA0JIOHOB KJIacCOB?




Uro Takoe napaMeTpsl mabdaoHa GyHKIUH?

[TepeuriciiuTe OCHOBHBIE CBOMCTBA ITapaMeTPOB ITa0I0HA (DYHKIIUH.

Kak 3anuceiBath napamerp mabdiaona?

MO>KHO JT1 TIeperpy»KaTh apaMeTpU30BaHHbIE (yHKIIHH?

[lepeuncnure OCHOBHBIE CBOWCTBA IapAMETPU30BAHHBIX KJIACCOB.

Bce nu KoMIoOHEHTHblE (YHKIMM [apaMeTPU30BAaHHOTO Kiacca SBISIOTCSA

napaMeTpu30BaHHBIMU ?

10. SIBnsiroTCsT 7T IpY>KECTBEHHBbIC (PYHKITMU, OMHCAHHBIE B  IMMapaMETPU30BAHHOM
KJ1acce, NapaMeTpU30BaHHBIMU?

11. MoryT 51 mabJIOHBI KJTACCOB COJIEPKAaTh BUPTYaJIbHbIE KOMITOHEHTHBIE (PYHKITUHN?

12. Kak omnpenemnstoTcss KOMIIOHEHTHbIE (YHKIHMU IMapaMeTPU30BaHHBIX KIACCOB BHE
omnpeneneHus mabdioHa Kiaacca?

13. Yro Takoe HHCTAaHLIMPOBaHHE I1a0I0HA?

14. Ha xakoMm 3Tare mpoucXouT TeHepUPOBaHUE OMPEIEICHHS Kilacca Mo madaony?

e A

7. CoOepxxaHue om4yema

1)
2)
3)

[TocranoBka 3amaun (001Ias 1 KOHKPETHOTO BapUaHTA).

Onucanue MmapameTpU3NpPOBAHHOTO Kilacca-KOHTEWHeEpa.
Ornpeenenre KOMIOHCHTHBIX (YHKITUH.

Omnucanue MoJb30BaTEIBCKOTO KIIacca U €ro KOMIIOHEHTHBIX (PYHKITHI
Oynknus main().

OO0BbsicHeHHE Pe3yNIbTaTOB PAOOTHI IPOrPaMMBI.

OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.
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