JNNabopaTtopHasa padbota N 3

Paspabomka 06 bekmHo-opueHmupoeaHHol npoz2pamMmsl Ha Java

1. BBepeHue

Bce COBPCMCHHBIC A3bIKU MPOrpaMMHPOBAHUSA MOXHO CYHUTATh B TOM WJIWM MHOM CMELICIIC
OPUEHTHPOBAHHBIMU Ha OO0BEKTHI. B s3bike Java mpomomkaercst tpagumus SmallTalk cunrtaTts
BCE HCHOJb3yEeMble KOHCTPYKLUUHU OOBeKTaMH. J[pyrue oObeKTHO-OPUEHTHPOBAHHBIE S3BIKU HE
NPUJIEPKUBAIOTCS 3TOTO TMPUHLUIA CTOJb CTPOro, HO B Java OOBEKTaMU CUMUTAIOTCA U
KOHCTAHTbI, U TUIIbI, U 3alIUCHU, U CTPYKTYPLI JaHHBIX.

Heanio 1a00paTOpHOIl padOTHI SIBISCTCS U3yYCHHE OCHOB OOBEKTHO-OPUEHTUPOBAHHOTO
nporpaMMmupoBanus B Java. M3yunTh CrocoObl CO3JaHMsI HEpapXUU KJIAcCOB, Mepe3arpys3Ku
byukmuii B Java, MexXaHM3MBbl COKpBHITUS HH(POpPMAIMM, O3HAKOMHUTbCS C TaKeTaMu U
unrepdeiicamu JDK.

2. O6wme cBegeHun

2.1 OOn B Java.

SI3bik Java siBiseTcsi 00bEKTHO-OPUEHTUPOBAHHBIM S3bIKOM. B OocHOBe si3blka Java nexuT
MOHATHE KJlacca KaK HEKOTO €AMHCTBA JaHHBIX U QYHKIHH (METOM0B), KOTOPhIE 00pabaThIBAIOT
3TU JaHHble. Eciu B TpagMIIMOHHOM MPOLEAYPHOM NPOTrPaMMHUPOBAHMU JaHHbIE U (DYHKIMU
OTJEJNIeHbl Py OT Apyra, TO B OOBEKTHO-OPUEHTHUPOBAHHOM OHHU OOBEIMHAIOTCA MO 0OLIeH
"kpbllei" ¢ Ha3BaHMeM kiacc. Kiacc MOXHO onpenenuTts Kak THIl oO0bekTa. Kakaplit 00BbeKT
NPUHAAJICKUT HEKOTOPOMY KJlaccy, ONPEAENSIOIEMY COBOKYIHOCTh IAHHBIX M METOJIOB,
XapaKTepHBIX JJIS 3TOT0 00bekTa. OOBEKTHO-OPHEHTUPOBAHHOE MPOTrPAMMHUPOBAHHE OCHOBAHO
Ha TpeX KOHLEIIHSIX:

e MHukancyasiuuss — oObeIMHEHNE B 00BEKTE JAaHHBIX U (DYHKIMH 1711 00pabOTKH ATHX
JaHHBIX.

o HacienoBanue — MeXaHH3M, IIOCPEJICTBOM KOTOPOTO OJMH OOBEKT MOXKET HACIIEI0BATh
CBO¥CTBA (JaHHbIC U (PYHKLIUHU) IPYTOro 0ObeKTa U J00ABIATh K HUIM YEPTHI,
XapaKTepHBIE ISl HETO.

o IlosmMop¢pu3mM — 3TO CBOMCTBO, KOTOPOE MO3BOJIIET OJHO U TO K€ M3 HCII0Ib30BAThH
AJId pCHICHUS pa3HbIX 3aaa4.

Coueranue HaclneAOBaHUS U MOIUMOP(HU3MA MO3BOJSET JETKO CO3/1aTh CEPUI0 MOIOOHBIX,
HO BMECTE C TEM YHUKAIbHBIX OOBEKTOB.

brnarogaps HacnenoBaHMIO Takue OOBEKTHI MMEIOT MHOTO CXOXKHX XapaKTEepPHUCTHK, a
Osarogaps noauMopOu3My, Kaxablid U3 HUX MOKET 00J1a/1aTb COOCTBEHHBIM TTOBEJACHUEM.

Kracc o0bsBisieTcs ¢ MOMOIIbIO KIKOYEBOro ¢joBa class.

CuHTakcuc oOBsBICHUS Kilacca:

class mmMa_ kjacca |

byHKUMM M IIepeMeHHBe KJjlacca

}



2.1.1 Nukancynsaums

WuKkancymsinust  3aKiIrodaeTcs B OOBEAWHEHWHM JaHHBIX M (QYHKIHHA, KOTOpBIE
00pabaTHIBAIOT ATH JIaHHBIE, B €AMHOE 1IEJI0€, HA3bIBAEMOE KJIACCOM.

Hmeetcss BO3MOXKHOCTD 33/1aTh OTPAaHUYEHHS JUII OOBEKTOB JPYTUX KIIACCOB HA JIOCTYT K
byHKIUAM (Memodam) U TIEpeMeHHBIM (OauHbIM) 3TOTO Kiacca. JlJis 3TOro CymecTBYIOT Tak
Ha3bIBaeMble MoaM(uKaTopsl qocTyna public (myOnmuyHeli), protected (3ammuieHHbIH), private
(mpuBatHbIii), final(koHeunslit). MoaudukaTopsl AOCTyma OOECHEYHUBAIOT 3AIUTY AAHHBIX U
METOOB KJIacca OT BHEITHETO BMEIIATEIbCTBA M HEMPABUIHHOTO HCITOIB30BAHMS.

[TepemeHHBIE U METOABI AOJDKHBI OBITH "BUAHBI" IPYTHMM OOBEKTaM TOJILKO B TOM Clydae,
KOT/Ia TpaBHja JOCTYNA pa3pelaroT 3T0. Xopouiee KOHCTPYHPOBAHNE NUKTYET MPAaBHIIO, UTO
JOJDKHO OBITH BUJJMMO TOJIBKO TO, YTO HEOOXOMMO, U He OoJee.

e Ecau mogudukatop nepen o0ObsIBICHUEM CBOICTBA (IEpEeMEHHAsI/METO/ Kilacca) He
YKa3bIBAETCsl, TO CBOMCTBO OyeT "BUAHO" TOIBKO KaccaM B TOM K€ MaKeTe.

e Moaudukarop public yka3siBaeT, 4T0 CBOMCTBA (METOIBI/TIEPEMEHHBIC) TAHHOTO KJlacca
OyayT BUIHBI 00BEKTaM APYTUX KIACCOB. DTO TaK Ha3bIBaeMasi IIUPOKO OTKPbITAsI
BUIUMOCTH (Wide-open visibility).

e Moauduxarop private yka3plBaeT, YTO JOCTYI K CBOHCTBaM U METOJIaM KJIacca MOXKET
OCYUIECTBIIATHCS TOIBKO MOCPEICTBOM METOJ0B 0OBEKTOB JAHHOT'O Kjlacca.

e Moauduxarop protected yka3pIBaeT, YTO JaHHBIC M METO/IbI JAHHOTO KJIacca MOTYT
OBITH JIOCTYIIHBI KaK U3 00BEKTOB JAHHOTO KJlacca Tak U3 0ObEKTOB MOJIKJIACCOB TAHHOTO
KJIacca M KJIACCOB U3 TOT'O K€ TaKeTa.

e Moaudukarop private protected npencrasiser codol crenuaaIbHy0 KOMOWHAITUIO
MOIU(HUKATOPOB 0CTyna private u protected. KomOunamus private protected
pa3pemaeT JOCTYN K CBOMCTBY KJlacca TOJIBKO U3 MOJKIACCOB JaHHOTO Kiacca. JlaHHbI|
MOIM(UKATOP He HCIOJIb3YyeTCsl B Bepcusix si3bika Java Bbimie Bepcun 1.0.

Ecnmu ¢ynkius kmacca He siBusercs public, To ammier He MOXXET BbI3BaTh JaHHYIO
GyHKIMIO ucnob3ys onepatop ".". EAMHCTBEHHBIN cr1ocO0 Ballero anmeTa MoJIy4uTh JOCTYH K
YJIeHaM C METKOM protected COCTOUT B HCTIONB30BAaHUH UHTEPPEHCHBIX (PYHKIIUH.

Ecnu nepen ompeneneHneM nepeMeHHON mnoMecTuTh Moaudukarop final, TOo »3TO
(axTHUeCKu IpeBpalaeT ee B KOHCTaHTy. MeToa, noMmedueHHbli kak final, B moakiaccax Helb3s
HEPEOTPEIEIINTD.

Hcnonb3oBate Meton final MoXHO ¢ pasHbIMH LensMH. Bo-mepBbIX, 01s nogwviuieHus
oezonacnocmu. MOXKHO NO3BOJIUTH CO3AAaBAaTh MOJKIACC M HACIEIOBATh B HEM BCE CBOICTBa
Cylepkjiacca, 3ampeuias, OJHAaKo, TPUMEHEHHEe COOCTBEHHBIX BEpCHUl METOJOB HpHU
HacJleIOBaHUU. Bo-BTOPBIX, 07151 yMenbuienus epemenu 6ulnonnenus npoepammul. Ecin meron
nomeueH kak final, apyrux ero Bepcuil He cymectByeT. (CrenoBaTelbHO, B Ipolecce
BBIMIOJIHEHUSI IPOrpaMMbl HET HEOOXOAMMOCTH oOpamiarbes K IMpoLeaypam IUHAMHYECKOTO
CBSI3bIBAHUS U OXKUIATh PE3YyJbTaTOB MX paboThl. KoMOMIATOP MOXET ONTHMMHU3UPOBATH KOJ
IpOrpaMMel, o3ToMy Moaudukatop final 10KHO NPUMEHATH KaK MOXKHO Yallle.

2.1.2 HacnepoBaHue. Mepapxusa Knaccos.

Hacneoosanue(inharitance) npeactaBnseT coOOW OJHY W3 CaMbIX MOIIHBIX KOHIICTIIHI
00BEKTHO-OPHEHTUPOBAHHOTO TIPOTPAMMHUPOBAHUSI.

CaoiictBa kjacca mnepenarorcs '"mo HacienctBy'. Ckaxkem, MOXHO C€O3/aTh Kiacc
"aBTOMOOMIN", cOAepKAIINNA METO/IbI U JAHHBIE, XapaKTEPHBIE JIJIs1 BCEX aBTOMOOUIIEH, U HA €To
OCHOBE Jpyroil kiacc — 'jerkoBble aBTOMOOWIHM'", Hachmemyromui (inherit) Bce cBolicTBa
pPOOUTENBCKOTO  Kijacca  "aBroMoOMiu" W OONajaloumMii  HEKOTOPHIMH  JAPYTUMH
JOMOJHUTEIBHBIMUA COOCTBEHHBIMHM CBOMCTBAMHU.

HacnenoBanue oOnerdaer paboTy MpoOrpaMMHCTa, MO3BOJISAS 3aMMCHIBAThH OOIIHME YacTH
MIPOrpaMMBbI TOJIBKO OJIUH Pa3 (B POIUTEIBCKOM KIIACCE).



Takas crparerusi, Hampumep, yOpolIlaeT Mepenady Kojaa mporpamMmbel mo cetu. B Java
amnmuieT — 3T0 00BEKT HEKOTOPOro Kilacca, HACIEIyIOIIero CBOicTBa obmiero kiacca Applet.
Bonpimass yacTe TpOrpaMMHOTO OOECIEUYEHHS XPaHUTHCA JIOKAIBHO B Opaysepe, dYTO
CYILIECTBEHHO COKpaIaeT 00beM MepechlIaeMoro Mo ceTu Koa.

UtoOBI BOCIIOJIB30BATHCS HAClIeIOBaHWEM Java, HaJo OOBSBUTH HOBBIM KJIACC, KOTOPBIN
SBIISIETCSl pacIIMpPeHHeM JIpyroro kiacca. HoOBbIM Kiacc Ha3bIBACTCS MOOKAIACCOM, & UCXOIHBIN
— CYNepKIaACCoOM.

[Toxkmacc HacnmegyeT BCE CBOWCTBAa POAMTENIBCKOTO kimacca (cymepkiacca). [Toaxmace
MOJIy4aeT BCE CBOMCTBa CyIepkiiacca, HO, KpDOME TOTO, MOXET 00JiajaTh JOMOJIHUTEIbHBIMU
cBoiicTBamMHu. Y Kilacca MOXET OBITh TOJBKO OJUH cylepkiacc. Takas mojcxemMa HOCUT Ha3BaHUE
€0UHUYHO20 HACNe008AHUAL.

Jlyst Toro 4To0BI OOBSIBUTH KJIacC A TOJKJIACCOM CyTEpKiIacca B UCIOIB3YETCs KIIOYEBOE
CJI0BO extends.

class A extends B {

}

Ecnu cynepkiacc He yKa3bpIBaeTCsl IBHO MPH OOBSIBIEHUH KJIacca C MOMOIIBIO KIFOUYEBOTO
cioBa extends TO poJib CylepKiacca BINMONHAET Kiacc Object. T.e. hakTHuecku Bce KIacchl
B Java sBIsitoTCs MoAKiIaccaMu Kiacca Object.

OOBsiBIEHHE KJAcca MOXET cojAepkaTh Moaudukarop public.IToT MOmUHUKATODP
JeNaeT KJIacc JOCTYMHBIM BCEM OCTAIbHBIM KIIacCaM.

Ecnmu Bel He ykaspiBaeTe Moaudukarop AocTyma public o0OBSBIEHUE CUYUTACTCS
IPYyKECTBEHHBIM. Bce OOBSBIICHHS TaKOTO THIIA SBJISIOTCS OOMICTOCTYNMHBIMH B Tpenenax
cBOero Moayis komnwisiiuu ((aitn ucxomHoro koma) wim mnakerta. Kiaccel HE MOTYT OBITH
0OBSBIICHBI KaK private uimm protected.

2.1.3 Nonumophunam

Tepmun nonumopghuzm MPOUCXOIUT OM 08YX 2peyecKux Clog TONH, Ymo 03HAYaem MHO20,
u Mopd, umo oznauaem gopma. CnedosamenbHo, NOTUMOPHUIM UMeem OMHOUEeHUE KO MHOSUM
Gopmam yezo-mo.

[Tonumopdusm mpenocTaBiseT BO3MOXKHOCTb IPOU3BOJIHBIM KjaccaM (nooxkraccam)
MEHSTh TO, YTO JIETAal0T METOJIbI, YHACIEeIOBAaHHBIE UMH OT 0a30BBIX KIACCOB (Cynepriaccos).
JpyruMm  BHIOM monuMoppu3Ma  SBISCTCS  nepesazpyska  memooos  (overloading) -
WCIIOJB30BaHUE OJHOIO M TOrO K¢ HMEHM Mg 3aJaHus OOIIMX Ui Kiacca JICHCTBHIA.
BrinosiHeHNE Kaxa0ro KOHKPETHOTO AEHUCTBHUS MPU 3TOM OMNPEACISIETCS THIOM JaHHBIX. T.e.
KJIACC MOKET CO/EePKaTh HECKOJIBKO BEPCHU METO/1a, KOTOPhIE OTIUYAIOTCS KOJIMYECTBOM H/WIIN
THTIOM apTyMEHTOB.

Hampumep, ans szeika C, B KOTOpOM MOIUMOP(PHU3M TMOAIEPKUBACTCS HEAOCTATOYHO,
HaXOXKJCHHE a0COIIOTHON BEIMUYMHBI Yucia TpeOyeT pasnuuHblx GyHKImi: abs (), labs ()
nu fabs ().OThm (yHKOUM TOACYUTHIBAIOT W BO3BpalIaeT aOCONIOTHYIO BEIMYHMHY IICJIBIX,
JUTMHHBIX IIEJBIX W YMCEN C IUIABAIOIIEH TOYKOH COOTBETCTBEHHO. B Java 310 BCce MOXeET OBIThH
BBITIOJTHEHO C TIOMOIIBIO OAHON (QYHKIUH abs () .

[Ipumep onpeneneHus AByX METOAOB C OAMHAKOBBIMU UMEHAMM:
class Car{

Tire leftFront=new Tire();

Tire rightFront=new Tire();

Tire leftRear=new Tire();
Tire rightRear=new Tire();

void SwapTires (Tire a, Tire Db) {
Tire temp;
temp=a;



a=b;
b=temp;
}
public void RotateTires( ) {
SwapTires (this.leftFront, this.rightRear);
SwapTires (this.leftRear, this.rightFront);
}
public void RotateTires( Tire tl, Tire t2, Tire t3, Tire t4,) {
SwapTires (tl, t2);
SwapTires (t2, t3);
SwapTores (t3,t4);

B mnpumepe cosmansl aBe Bepcuu Merona RotateTires. Ecnu mpoucxomuT BhI3OB
RotateTires() 6e3 mapameTpoB, UCIIOJIB3YETCS TIEpBasi BEPCHUs, KOTOPasi MEPECTABIISIET IUHBI 10
nuaroHand. J{ist BeI30Ba BTOPO BEPCUU METO/Ia CIICAYET HAINCATh:

RotateTires ( this.leftFront,
this.rightRear,
this.leftRear,
this.rightFront);

2.1.4 Ucnonb3oBaHue super.

[Ipu pa3paboTke mTporpaMMm MOXET TOHATOOWTHCS J0OAaBICHHE B  IOAKIACC
JIOTIOJTHUTEJIBHBIX CBOWMCTB, KOTOPBIX HE ObUIO B cymnepkiacce. Hampumep, B 6a30BoM Kiacce
orpeziesieHa CIOXHasi MOAIporpaMmma, KOTOPYIO0 HYKHO MEPEHECTH B MOJAKIACC ¢ HEOOIbIIUMU
nononHeHusMu. IlepeonpeneneHune MeToga B MOAKIAacce MOTpedyeT  AyOnupoBaHHS
3HaYUTENbHOr0 o0bemMa Koaa. [[is Toro, yToObl HE MEepenuchIBaTH KOJ METO/a cylepkiacca
MOKHO HCIIOJIb30BaTh KIIOUEBOE CIIOBO super. KioueBoe cloBO super  yKa3blBaeT
KOMIWJIATOPY, YTO HEOOXOIMMO BBI3BaTh METOJI CylepKIiacca.

[Tpumep:

class Transportation({
int MaxLoad;
int PeopleCapacity;
void Horn () {
System.out.println ("Honk.");

}
class Sedan extends Transportation {
int StereoWattage;
SparkPlug pl,p2,p3,p4,p5,p6;
OilFilter ol;
AirFilter al;
Sedan (int StereoSize, Int doors) {
E
}
void TuneUp () {
pl=new SharkPlug (
p2=new SharkPlug (
p3=new SharkPlug (
pd4=new SharkPlug (
(
(
(
(

’
’

’

pS5=new SharkPlug() ;
p6=new SharkPlug
ol=new OilFilter
al=new AirFilter

//etc.

’

’

)
)
)
) ;
)
)
)
)

’

}
class LowRider extends Sedan{
AirShocks sl1,s2,s3,s4;



void TuneUp () {
super.TuneUp () ;
sl=new AirShocks (
s2=new AirShocks (
s3=new AirShocks (
s4=new AirShocks (

’

’

’

)
) 14
)
)

Omnepatop new CIyXUT A CO3/aHUS HOBOro oObekTa. Omeparop COCTOMT M3 TpPex
yacTei: KII0UEBOro CJI0Ba new MMEHH Kiacca 00beKkTa U Habopa apryMeHTOB, IepelaBacMbIX B
KOHCTPYKTOP.

2.1.5 3amelleHue metTogoB

Hogrrit nonkiace Point3D knacca Point HacnenyeT peanu3anuio meroaa distance cBoero
cynepkiacca (mpumep PointDist.java). [IpoGaema 3akimrogaercs B ToM, 9To B kiacce Point yxe
ompeneneHa Bepcust Mmeroaa distance(mt X, int y), KoTopast BO3BpaiiaeT 0ObIYHOE PACCTOSTHUE
MEXTy TOYKaMU Ha IJIOCKOCTH. MBI IOJKHBI 3aMecTUTh (override) 3To onpeneneHne MeToa
HOBBIM, TIPUTOHBIM JUTSI CITy4asi TPEXMEPHOTO POCTPaHCTBa. B cienyromem npumepe
IPOMJUTIOCTPUPOBAHO U coBMenieHue (overloading), u 3amerienue (overriding) metozna distance.

class Point
{
int x, vy;
Point (int x, int y)
{
this.x X;
this.y = y;
}
double distance (int x, int y)
{
int dx = this.x - x;
int dy = this.y - y:
return Math, sgrt (dx*dx + dy*dy);
}
double distance (Point p)
{

return distance(p.x, p.V);

}
class Point3D extends Point
{
int z;
Point3D(int x, int y, int z)
{
super (X, vy);
this.z = z;
}
double distance (int x, int y, int z)
{
int dx = this.x - x;
int dy = this.y - y;
int dz = this.z - 2z;
return Math.sqgrt (dx*dx + dy*dy + dz*dz);
}
double distance (Point3D other)
{
return distance (other.x, other.y, other.z);
}
double distance (int x, int y)
{
double dx = (this.x / z) - x;



double

dy

= (this.y / z) - y;

return Math.sqgrt (dx*dx + dy*dy);

}
}

class Point3DDist

{

public static void main(String argsl[])

{

Point3D pl
Point3D p2

Point p
System.
System.
System.
System.
System.
System.

}

out

out.
out.
out.
out.

out

= new Point3D (30, 40, 10);

= new Point3D(0, 0, 0);

new Point (4, 6);

.println("pl = " + pl.x + ", " + pl.y + ", " + pl.2z);
println("p2 = " + p2.x + ", " + p2.y + ", " + p2.2);
println("p =" + p.x + ", " + p.y);

println ("pl.distance(p2) = " + pl.distance(p2));
println ("pl.distance (4, 6) = " + pl.distance(4, 6));
.println("pl.distance(p) = " + pl.distance(p)):;

Huxe npuMBOOMTCSA pe3yJbTaT Pab®oOTEl 3TOV MNPOT'PaAMMH :
C:\> Java Point3DDist

pl = 30, 40, 10

p2 =0, 0, O

p =4, 6

pl.distance (p2) = 50.9902

pl.distance (4,
pl.distance (p)

OOpatuTe BHHMaHHE - Mbl MOIYYMIM OXXKUAAEMOE DPACCTOSHUE MEXIY TPEeXMEPHBIMU
TOYKaMH M MEXKIy NMapod ABYMEPHBIX TOYEK. B mpumepe HCIOnb3yeTcss MEXaHWU3M, KOTOPBIH

6) = 2.23607
= 2.23607

Ha3bIBACTCs TMHAMUYECKUM Ha3HaueHueM MeTo1oB (dynamic method dispatch).

JlaBailiTe B KauecTBE IpUMEpa pPacCMOTPUM JBa Kjacca, y KOTOPbIX HMMEIT IPOCTOE
pPOACTBO MOAKJIAcc / cymepkiacc, NMpUYeM EIUHCTBEHHBIH METOJ CyIepKiacca 3aMelleH B

[IOKJIACCE.

class A

{

2.1.6 nHaMmn4yeckoe Ha3Ha4YeHMe MeTo40B

void callme ()

{

System.out.println("Inside A's callrne method");

}
}

class B extends A

{

void callme ()

{

System.out.println ("Inside B's callme method");

}
}

class Dispatch

{

public static void main(String args(])

{
A a =

new B();

a.callme () ;



OOparuTe BHHUMaHHE - BHyTPH METOJa main Mbl OOBSBWIM NEPEMEHHYIO a Kjacca A, a
NPOMHULIMAIM3UPOBAIM €€ CChUIKOM Ha 00beKT kiacca B. B cienyromeil cTpoke Mbl BBI3BaIH
meron callme. Ilpu sTOoM TpaHcimsTOp mpoBepuin Hammuue Meronga callme y kmacca A, a
UCTIOJIHAOLIAsl CUCTEMa, YBUJIEB, YTO Ha CaMOM JieJie B NEPEMEHHON XpaHUTCS MpPEJCTaBUTEIb
KJacca B, Be3Basa He MeTo[ kiacca A, a callme kiacca B. Huke npuBeneH pe3ynbrat paboThI
9TON MPOTrPAMMBI:

C:\> Java
Inside B's calime method

COBET

ITporpammuctam Delphi / C++ cnenyeT OTMETUTB, 4TO BCe Java 10 YMOJIYaHHUIO SIBIISIOTCS
BUPTyaJIbHBIMU QYHKIUSAMHE (KIFOYE€BOE CI0BO Vvirtual).

Paccmotpennas ¢opma IuUHaMHUECKOro TONMMOp(H3Ma BPEMEHH  BBIOJTHEHUS
npezcTaBisier co0oi ONWH M3 HanboJee MOITHBIX MEXaHH3MOB OOBEKTHO-OPMEHTHPOBAHHOTO
POTrpaMMHPOBAHHUS, TO3BOJISIFOLIMX MUCATh HAJIC)KHBI, MHOTOKPATHO UCIIOJIB3YEMBIH KOI.

2.2 KOHCTPYKTOpPbI 06BHEKTOB

JIist KaKJ0T0 CO3/1aBaeMOro BaMH O00BEKTa TpeOyeTcsl Kakoro-TO BHAa MHHUIIMAIN3AIUS.
OOBIYHO KOJI MHMIIMATU3AIMU MOMEIA0T B TeJIO0 (PYHKIMH-KOHCTpYKTOpa Kiacca. DyHKIus
KOHCTPYKTOp SIBIIIETCSI METOJIOM KJjacca, KOTOPBIM MMEET TO K€ UMsl, YTO U caM Kiacc (ums
(GYHKIIMH-KOHCTPYKTOpA COBMAaeT ¢ MMEHeM Kiacca). Hampumep, eciau Bbl UCHONB3YETE KIIACC
Car, ¢yHKIUS KOHCTpYKTOp Oymer HaspiBaThes Toke Car. KoHCTpyKTOp Kilacca BBI3BIBAETCS
KOKABIA pa3 MpU CO3MaHUM O00beKTa HToro kiacca. DYHKIUSA-KOHCTPYKTOP HE MOXKET
BO3BpAILlATh 3HAYEHUN U MPU 3TOM B €€ ONPEICICHUH HE MUILIETCS KI4YeBoe cioBo void. Tun
BO3BpAIIaeMOro 3TOH (YHKIMEH 3HAYeHUsI TPOCTO HE HYXKHO YKa3bIBATh.

B paccmoTpeHHOM BbIII€ NpuMepe Uisl CO3aHUS OOBEKTOB HCIOIb30BAICS OOBIYHBIN
KOHCTPYKTOp, KOTOPBIA CO3[aeTcs HESBHO Npu ompeneneHuu kiacca (Tire()). DOT1oT
KOHCTPYKTOp BBIAETSET B MaMsATH OJOK TpeOdyeMoro pasMepa M HMHHUIIMAIU3UPYET HadajabHbIC
3HAUYCHUS IEPEMEHHBIX.

2.2.1 KnrouyeBoe cnoBo this

KunroueBoe cioBo this uHTEpnpeTaTop Java paccMaTpuBaET KaK yKa3aTellb HA TEKYIIUH
00BekT. OHO 0COOCHHO TIOJIC3HO MPH CBSA3BIBAHUU OOHEKTOB.
[Ipumep ucnonp30BaHus KIOYEBOro ciaoBa this:

class Speaker{
String massage="";
String quitMassage="";
int boredomFactor=3;
void yourTurn (Speaker whoIsNext) {
if (boredomFactor—--<0)
System.out.println (quitMassage) ;
else(
System.out.println (massage) ;
whoIsNext.yourTurn (this);

}
public class Talk({
public static void main (String str[]) {

Speaker Bob, Tom;
Tom=new Speaker();
Tom.massage="Bob, you do it";
Tom.boredomFactor=4;
Tom.quitMassage="Fine";



Bob=new Speaker();
Bob.massage="Tom, you do it";
Bob.quitMassage="0k";
Bob.yourTurn (Tom) ;

2.3 AGcTpaKTHbIe Knaccbl U nHTepdgencol

A6CTpaKTHBIM KJaccoM B Java Ha3bIBaeTcs KJ1acc, KOTOpBIfI COACPIKUT aGCTpaKTHBIe
METO/bl — METOJIbI, MpeJ OOBIBICHUEM KOTOPBIX YKa3bIBACTCS KIIFOYEBOE CIOBO abstract u
OMpCACIICHNUEC KOTOPLIX JACTCA TOJBKO B IMOJKJIACCax Kijiacca.
public abstract class Road{

abstract void DrawRoadt () ;

abstract int FindMedian (int []x)

//...0Other methods.

}

public class Superhighway extends Road{
void DrawRoad () {

// ...

}
int FindMedian (int []x) {

//...

}

}

B xmacce Road ompeneneHne MeTonoB 3aBepIllacTcsi CUMBOJIOM "TOYKa C 3amsiToi" U He
COJEPKUT HE OAHOM cTpoku kona. OmnpeneneHue 3TUX METOJOB JOJIKHO OBITh JAHO IHO3KE, B
onHOM u3 monkiaccoB Road. Ilpu BeIMosHEHHM MpoOrpaMMbl KOMIMISATOp Java He JOMyCTHT
co3aHus 00beKTOB Kiacca Road, moka He cTaHyT JOCTYIHBI Bce OOBSIBIEHHBIE METOABI, U 110
3TOT0 MOMEHTA HEJb3s1 UCIOJB30BaTh ornepatops! Tuna Roud roud66=new Road(). Ilepex rtum
JIOJDKEH OBITh 3a/aTh IOJKIACC, COAEpXKALIMi KoJ [ BCeX aOCTPAKTHBIX METOJOB B
COOTBETCTBUH C UepapXHUei HACIIETOBAHMS.

MoXHO ompenensTh 00BbEKThl abCTPAKTHOTO Kiacca, HO HENb3s WHUIHAIH3HPOBATH HX
3Ha4yeHus omneparopoM new. Ciexyer oOpaTUThCS K KOHCTPYKTOpPY MOAKIJIACCA, B KOTOPOM
OKOHYATEJIbHO ONPEAEISIOTCS BCE 4YaCTH aOCTPaKTHOIO METO/A.

2.3.1 NUHTtepcpencol. Cnaboe MHOXECTBEHHOE HacnegoBaHue.

Hekotopbie 00BEKTHO-OPHEHTHUPOBAHHBIE S3BIKM MpOrpaMMupoBaHus (Hampumep, C++)
JIOITyCKAIOT HACJIEJJOBAHUE CBOWCTB HECKOJBKUX PAa3IMYHBIX KIACCOB - MHOJCECHBEEHHOE
Hacnedosanue. ITO NaeT OOJBIIYI0 CBOOOAY MNpH pa3pabOTKe MPOrpaMMBbl, HO Ha 3Tamax
KOMIWJISLMA M OTJIAJKU CBOMCTBA KJacCa MOTYT HEpEKpbIBaTbCS, M BO3HUKAIOT OLIMOKH,
KOTOpbIe TPYIHO OOHAPYKUTh. Java J0MycKaeT Hacle0BaHHE CBOMCTB TOJIKO OJJHOTO Kilacca U
UMeeT JONOJHUTENbHBIM MEXaHU3M Ui HaclleIoBaHMs CBOMCTB JPYIUMX KJIACCOB, Ha3bIBAEMBbIH
"BBINOJIHSAEMBIM HacienoBanueM" (implementation).

MHoOXEeCTBEHHOE HaclIeIoBaHHE B Java peanu3yeTcsi C HCIOJb30BaHUEM HWHTEP(EHCOB.
Wntepodeiic (Interface class) sBiuseTcs mo cymiecTBy aOCTpakTHBIM KiaccoM. Bee merTonb
uHTEepdeiica sBIAIOTCS aOCTPaKTHBIMU, IIPU ITOM He TpeOyeTcsl UCIOIb30BATh KIIIOUEBOE CJIOBO
abstract.

Onpenenenue nHTEpderica HAUMHAETCS € 3ape3epBUPOBAHHOIO clloBa interface:
interface InterfaceName {

//MeTomEl U IepeMeHHEe

}

Ilepemennble nHTEpdEIica 10 YMOIYaHUIO ABIAOTCS static final.



interface Noisy/{
void makeNoise ();
}
class Pet{
String name;
int Birthdate;
// In days since 1/1/1980. int LastDateFed;
// In days since 1/1/1980 int Feedinglnterval;
int myX, myY, myZ;
//Location.
void Move (int x, int y, int z){
// Code to move location.
myX+=x;
myY+=Y;
myz+=z;

}
class Dog extends Pet implements Noisy{
void makeNoise () {
System.out.printin( "Bark.");

}
class Cat extends Pet implements Noisy{
void makeNoise () {
System.out.printin( "Meow.");
}
}
class Fish extends Pet{
void Move (int x, int y, int z){
//Assume water level is at z=0. So myz<=0 to live.
myX+=x;
myY+=Y;
myzZ+=2;
if (myz>0)
myZ = 0;

B nmannoii mporpamme co3naercs unrepdeiic Noisy, cynepkiace Pet u Tpu noakmnacca:Dog,
Cat, Fish, nacnenyronue cBoiicta Pet. Ecnu B moakiiacce HeT Metoga move(), TO HCIONb3yeTCs
ero Bepcus U3 cynepkiacca Pet. B nmogknacce Fish umeercs cBos Bepcus 3Toro Meroza.

JlBa W3 Tpex moakiaccoB obOecrneunBatoT HHTEpderic Noisy, MpeaoCcTaBisisi METO.
makeNoise, KOTOpBII HE UMEET MapaMeTPOB U HE BO3BpallaeT AaHHBIX. Eciu Obl moJkiIacchl He
COJIeprKajIi ONUCaHUs METOAOB, TO IPU KOMIUJISALMH Obl1a Obl 3ahKCHpOBaHa OIIMOKA.

Tenepsb a7 BceX KJIacCOB peasn3yIomUX uHTepdeiic Noisy MOXKHO ObITh yBEpEHHBIM, 4TO
peanu3zamus Metoa makeNoisy CymiecTByer.

2.3.2 Paznununsa nHtepdencoB n abCcTpakTHbIX KJ1lacCcoB.

WuTepdeiicsl 1 abCTpaKTHBIE KIIACChI TOXO0KHU, HO Y HUX €CTh OTJIMYHSL.

AOCTpaKkTHBII KJ1acC MOMUMO aOCTPaKTHBIX METOJOB MOKET MMETh M HeaOCTpaKTHBIE
Meroabl. B unaTepdetice 3To HeBO3MOXKHO. [loakmacc MokeT HaclieI0BaTh CBOMCTBA HECKOIBKHUX
UHTEp(QECcoB, HO HE HECKOIBKO a0CTPAKTHBIX KJIACCOB.

B wunTepdeiicax extends MOXKHO HCHOIB30BATh JUIS TOTO YTOOBI CO3AATh OJWH
UHTEpdEc Kak MoIKIacc APyroro:
interface MathFact/{

double pi=3.141592;
double e=2.718;



interface ChemistryFacts extends MathFacts{
double AvogadrosNum=6.023e23;

Ecmu rnme-to B mporpamme obecnieunBaetcs mHTepdelic ChemistryFacts, To OyayT
JOCTYIHBI TIepeMeHHbIe pi, e 1 AvogadrosNum. B mpumepe B unTepdeiice onpenenstorcs
NEPEMEHHbIE, KOTOPBIC SIBISIOTCS KOHCTAaHTaMHU. OTO OOBIYHAS TMpaKTUKA. BONBIIMHCTBO
MIPOTPaAaMMUCTOB PACIIOJIAraIOT ONPECICHHS TJI00AIbHBIX KOHCTAHT B OJTHOM MECTE, TaM, TJI€ X
JIETKO HAWTH.

Kitacc MoXeT oqHOBpEMEHHO 00€CIIEYHTh HECKOJIBKO Pa3ITMYHbIX HHTEP(DEHCOB:
public class Foo extends Bar implements Moo, Boo, Hoo {

//E
}

MeTtoasl 1 IepeMeHHble HHTepdelica Mo yMOTYaHUI0 UMEIOT YPOBEHb JocTyna public u
sBHOrO MoauukaTopa public He TpeOytoT. MoaudukaTopsl ke private u protected B
uHTep(delicax UCIoNb30BaTh HEb3A

bubnuoreka kiaccoB Java 3amonHena uHTepdeilicaMu, KOTOpbIE coaepkar IIa0JIOHBI U
MPOTOKOJBI JUIsl JTOCTHXKEHHUSI CaMbIX pa3HBIX Iieieil. Bel MoxkeTe co3maBaTh COOCTBEHHBIC
uHTep(delichl, HO B OONBIIMHCTBE CIy4yacB HAMMCaHUS MPHUIOKEHUH BBI, CKOpee Bcero, Oyxaere
UMIIOPTUPOBATh M PEaTM30BBIBATH CYIIECTBYIOIINE OOBSIBICHUS HHTEepdercoB. Bbl Moxkere
UCIIONB30BaTh MHTEP(ENCHI, peaTu30BaHHbIC Pa3IMUYHBIMU KJIaccaMu B OubnmunoTeke Java.

2.4 NakeTbl

[Taker (package) - 3TO HEKWil KOHTEWHEpP, KOTOPBIA HCIOIB3YETCS UIsl TOTO, YTOOBI
U30JIMPOBaTh MMEHA KiaccoB. Hampumep, BbI MoxeTe co3aarh kiacc List, 3aKIIOYHTH €ro B
MaKeT W HEe JyMarTh IOCIE 3TOTO O BO3MOXKHBIX KOH(IIMKTaX, KOTOPbIE MOTJH Obl BOSHUKHYTb,
ecnu OBl KTO-HUOYIb elle co3/al KJIacc ¢ UMeHeM List.

Bce wmpeHTH(UKATOPBI, KOTOpPBIE MBI 10 CHX MOp HCIOJB30BAIM B HAIIUX TNPHUMEpaXx,
pacrojarajirch B OJHOM U TOM K€ MMPOCTPAHCTBE UMEH (name space). DTO 03HauaeT, YTO HaM BO
n30ekaHre KOH(MIMKTHBIX CUTYAIH MPUXOIMIOCH 3a00THTHCS O TOM, YTOOBI y KaXKJOT0 Kilacca
ObLIO CBOE YHHKalbHOEe MMs. [lakeThl - 3TO MeXaHU3M, KOTOPBIA CIYXKHUT Kak Ui paboThl ¢
MPOCTPAHCTBOM HMMEH, TaK M JJIS OTpaHUYCHHS BHUIAUMOCTH. Y Kaxzaoro ¢aina .java ectb 4
OJIMHAKOBBIX BHYTPEHHHUX YaCTH, U3 KOTOPBIX MBI IO CUX TOp B HAIIMX MPUMEpPax HCIOIb30BaIN
TOJIbKO oniHy. Hrke mpuBeneHa obmas hopma ucxoanoro (aiina Java.

OIMHOYHBIN onepaTop package (HeoOs3aTes1eH)

J11000€ KOJIHYeCTBO 0NepaTopoB import (Heods3aTeIbHbI)

OIMHOYHOE 00BbsIBJIeHHEe OTKPBHITOro (public) ki1acca

J11000€ KOJIH4eCTBO 3aKPBITHIX (private) kjaccoB nakera(Heo0sA3aTe1bHbI)

2.4.1 Onepatop package
[lepBoe, 4TO MOKET MOSBUTHCS B HCXOHOM (haiine Java - 3To oneparop package, KOTOpBIit
COO0II[aeT TPAHCIATOPY, B KAKOM IMAaKeTe JOJDKHBI OMPENCISITBCS COACpIKAIINECs B JTaHHOM
daiine xnaccel. [TakeTsl 3a7ar0T HA0OP pa3AeibHBIX MPOCTPAHCTB MMEH, B KOTOPBIX XPAHSATCS
uMeHa kmaccoB. Ecnm omeparop package He ykaszaH, Kiacchl MOMagalOT B OC3bIMSHHOC
NPOCTPAHCTBO HMMEH, HCIOJNB3yeMOe 10 YMOJuaHHio. Ecinu Bbl OOBSBISIETE KITAacc, Kak
HPHHAUICKAIIUIA ONPEICICHHOMY TTaKeTy, Hallpumep,

package java.awt.image;

TO M UCXOJHBIN KOJ ATOTO KJIacca JOKEeH XPaHUThCS B KaTaJlore java/awt/image.

3AMEYAHUE



Karanor, kotopslii TpancasTop Java Oyzaer paccMaTpuBaTh, KaK KOPHEBOM ISl MepapXuu
MAaKEeTOB, MOXHO 3aJaBaTh C NoMolIbpl0 nepeMeHHor okpyxkeHuss CLASSPATH. C nomomibto
ATOM TEPEMEHHOM MOXXHO 3aJaTh HECKOJBKO KOPHEBBIX KAaTajoOroB [JIsi MEpaApXUHU TAKETOB
(uepes ; kak B o0bruHOM PATH).

2.4.2 TpaHcnauuMAa KnaccoB B NakeTax

[Ipu nombITKE MOMECTUTH KJ1acC B MAKET, BBl Cpa3y HATOJKHETECh HAa KECTKOE TpeOOBaHUE
TOYHOT'O COBMNAJEHUS HEpapXUU KaTaloroB ¢ Hepapxued makeroB. Bbl He Moxerte
NEepPEeHMEHOBaTh MAKET, HE IMEPEMMEHOBAaB KaTajlor, B KOTOPOM XpaHATCS €ro Kiacchl. JTa
TPYAHOCTb BUJHA Cpa3y, HO €CTh U MEHee OueBUAHAs IpoliIema.

[IpencraBpre cebe, yTo BB HanMcanu kiace ¢ umeHeM PackTest B makere test. Bor co3maere
KaTaJyior test, momemiaere B 3T0oT Katanor Qaiin PackTest.Java u Tpancnupyerte. Iloka - Bce B
nopsiake. OIHAKO TPU TOMBITKE 3aIyCTHTh €r0 BBl MOJy4YaeTe OT WHTEPIPETaTopa COOOIIEHHE
"can't find class PackTest" ("He mory Hnaiitu kmacc PackTest"). Bam HOBBIN Kiacc Tenepb
XpaHUTCS B MAKETE€ C UMEHEM test, TaK YTO TEHepb Hal0 yKa3blBaTh BCIO MEPAPXHUIO MAKETOB,
paszmensst ux uMmeHa Toukamu - test.PackTest. Kpome toro Bam Hano nmubo momHsAThCS Ha
YpOBEHB BBINIE B UEPAPXHH KAaTaJloroB W CHOBa HabOparh "java test.PackTest", mubo BHecTH B
nepemeHHyto  CLASSPATH  katasor, KOTOpbI  sBJISETCA  BEPIIMHOW  HEpapXuu
pa3pabaTbIBa€MbIX BaMH KJIACCOB.

2.4.3 Onepartop import

[Tocne onepatopa package, HO 110 JIFOOOTO OMpECTICHHS KJIACCOB B HCXOHOM Java-(aiie,
MOKECT MPUCYTCTBOBATEL CIIMCOK OIICPaTOpPOB 1mp0rt ITakeTEl SBISIOTCS XOpOomMrM MECXaHU3MOM
JUIS OTZICJICHUSI KJIACCOB JPYT OT JApyra, MO3TOMY BCE€ BCTPOCHHBIC B Java KIlacChl XpaHSATCS B
nakerax. O6mas gopma omeparopa import TakoBa:

import makerl [.makeT2]. (uMmsakjaccal*);

3nech makeTl - UM MakeTa BEPXHEro yPOBHs, MAaKeT2 - 3TO HeoOs3aTeNbHOE UMsI TTAKETa,
BJIOKEHHOTO B IMEPBBIA MAKET M OTIAEIECHHOE TOYKOM. M, HakoHel, mociie yka3aHus MyTH B
UepapXuu MaKeToB, yKa3blBaeTcs JMOO MM Kiacca, MO0 METacMMBOJ 3BE3JJ0YKa. 3BE370YKa
03HAYaeT, 4TO, €CJIU Java-TpaHCISITOPY MOTpeOyeTcs KaKoi-Tubo Kilacc, Ak KOTOPOTo MakeT He
yKa3aH SIBHO, OH JIOJKEH IPOCMOTPETH BCE COACPKUMOE MAKETa CO 3BE3J0YKOM BMECTO UMEHH
KjJacca. B mpuBeneHHOM Hmxke (parmMeHTe Kojxa TMOKazaHbl 00e (OpPMBI HCHOJIB30BAHUS
orieparopa import:
import java.util.Date
import java.io.*;

3AMEYAHUE

Ho wucnonp3oBate 6€3 HyxIbsl (GOpMy 3amucH oreparopa import ¢ HCHOJIb30BAHHUEM
3BE3/I0YKH HE PEKOMEHJIYeTCsI, T.K. 3TO MOKET 3HAUUTEIIFHO YBEINYNUTH BPEMsI TPAHCISAIMN KOJIa
(Ha cKOpOCTh pabOTHI M pa3Mep NPOTrPaMMBI.

Bce BCTPOCHHLIC B Java KJIACChl, KOTOPBIC BXOAAT B KOMIUJIICKT IIOCTABKH, XPAHATCA B
nakeTe ¢ MMEHeM java. ba3oBble (DyHKIMU SI3bIKa XpaHATCS BO BJIIOKEHHOM TakeTe java.lang.
Becb 3TOT maker aBTOMaTUYeCKHM HMIIOPTUPYETCS TPAHCIATOPOM BO BCE MPOTrpaMMBblL. ITO
9KBUBAJICHTHO Pa3MEIICHHIO B HAaYale KaXI0i MporpaMmbl oriepaTopa

import java.lang.*;



Ecoim B nByx makerax, MOAKIIOYAEMBIX C IMOMOIIBI0 (OpPMBI omeparopa import co
3BE3/J0OYKON, €CTh KJIacchl C OJMHAKOBHIMH HMEHAaMH, OJIHAKO BBl WX HE HCIOIb3YyeTe,
TPAHCIIATOP HE OTpearupyer. A BOT NIPH TOMBITKE HCIOJb30BaTh TAaKOM Kiacc, BBl Cpazy
MONy4nTe coodIIeHrne 00 ommoKe, U BaM MpUIETCs TepenucaTh onepaTopsl import, YTOObI SBHO
yKa3aTh, KJIACC KaKOTO IMaKeTa Bbl HMEETE BBULY.
class MyDate extends Java.util.Date

{
}

2.5 OrpaHu4yeHue pgoctyna

Java mpemocTaBisieT HECKOJNBKO YPOBHEW 3allMUThI, OOECHEYMBAIOIIUX BO3MOXKHOCTH
TOHKOW HACTPOWKH 0OJIACTH BHJIMMOCTH JaHHBIX W METOAOB. M3-3a Hanmmuus maketoB Java
JOJKHA YMETh paboTarh eIe C YEeTBIPhMS KaTETOPHSIMH BUIAMMOCTH MEXIY SJIEMEHTaMU
KJIaCCOB:

ITogkmaaccel B TOM K€ MaKeTe.

He moaximaccel B TOM K€ TTaKeTe.

[Toaknaccel B pa3IMYHBIX MaKeTax.

Kiaccrl, koTopbie HE SIBISIIOTCS MOAKIACCAMHU U HE BXOJIAT B TOT )K€ MAKET.

B s3p1ke Java umeeTcs Tpu ypOBHSI IOCTYTIA, OTIPENEIIEMbIX KITFOUEBBIMU CIIOBAMH: private
(3akpbIThIf), public (OTKpBITBIN) U protected (3amIMIIECHHBINH), KOTOpBIE YHOTPEONSAIOTCA B
pa3uyHbIX KoMOMHAIAX. CoepKUMOe STYeeK TaOIUIIBl OTIPEIEIsIeT JOCTYITHOCTh IEPEMEHHOM
C IaHHOM KoMOuHaIuel MoaupuKaTopoB (CTONOEI]) U3 YKa3aHHOTO MecTa (CTPOKa).

private MoaudukaTop | private protected | protected public
OTCYTCTBYET

TOT K€ KJIacc Ja aa aa aa aa
HOJKJIACC B TOM JK€ | HET na na na na
HaKeTe

HE3aBHCUMBIM KJIacc | HET na HET na na
B TOM JK€ TaKeTe

HOJKJIACC B JAPYIOM | HET HET na na na
MaKeTe

HE3aBHCUMBIH KJIacc | HET HET na na na
B JIDYTOM TIaKeTe

Ha mepBBIii B3I BCE 3TO MOXKET MOKA3aThCs YPE3MEPHO CIOKHBIM, HO €CTh HECKOJIBKO
IpaBuiI, KOTOpble MOMOTYT BaM pa3o0parbcsi. DleMEHT, O00bABICHHBIM public, mocTyneH u3
mo0oro mecra. Bee, uTo 00BsBIEHO private, JOCTYITHO TOJIBKO BHYTPH KJlacca, M HUTJE OOJIbIIE.
Ecnu y snemenTa BooOIIe He yKa3aH MOAW(DUKATOP YPOBHs JOCTYIa, TO TaKOW 3JIEMEHT OyaeT
BU/IEH M3 IOAKJIACCOB M KJIACCOB TOrO >k€ Makera. lIMEHHO Takoil YpOBEHb JOCTyIa
UCTIONb3YyeTCs B A3bIKE Java 1o ymonuaHuio. Eciiu ske Bbl XOTUTE, YTOOBI 371EMEHT ObLI 10CTYTEeH
U3BHE IIaKeTa, HO TOJBKO IOJKIAccaM TOro Kiacca, KOTOPOMY OH IIPHUHAJUIEKHUT, BaM HYXKHO
00BSBUTH Takol 31eMeHT protected. 1 HakoHeI, ecii BBl XOTUTE, YTOOBI 3JIEMEHT ObLT TOCTYIICH
TOJILKO TTO/IKJIACCaM, IPUYEM HE3aBUCUMO OT TOTO, HAXOMSATCS JIM OHU B JJAHHOM ITaKeTe MM HET
- HCTIONIBb3YHTe KOMOMHALIMIO private protected.

Hwxe npuBeneH JOBOJIBHO JUTMHHBINA PUMEP, B KOTOPOM MPECTABICHBI BCE JOMYCTUMBIE
KOMOMHAIIMM MOJU(HUKATOPOB YPOBHS JOCTyma. B HWCXOJHOM KOJE TEpBOTO IIaKkeTa
ompenensercss Tpu kiacca: Protection, Derived m SamePackage. B mepBoM M3 3THX KilaccoB
OIIPEJICTICHO MATHh LENBIX MEPEMEHHBIX - 10 OJHOW Ha KAXIYI M3 BO3MOXKHBIX KOMOWHALUiA
ypoBHs moctyma. [lepeMeHHOW n MPUITMCaH YPOBEHb JAOCTYIA 10 YMOJIYAHUIO, N_Pri - YPOBEHb
private, n_pro - protected, n_pripro - private protected u n_pub - public. Bo Bcex ocTanbHbIX




KJIACCax MBI MBITAEMCs HCIIOJIb30BATh IEPEMEHHBIE IIEPBOTO Kilacca. Te CTpOKHM KOJAa, KOTOpbIE
U3-32 OTPaHUYCHUS JOCTYIA MPHUBENU Obl K OMMOKaM MPHU TPAHCISINH, 3aKOMMEHTHPOBAHBI C
MIOMOIIIBI0 OJTHOCTPOYHBIX KOMMEHTapueB (//) - mepen KakJoW yka3aHO, OTKyJAa JOCTYIl TpH
Takol KoMOMHaIuu MoaupukaTopoB ObuT ObI BO3MOXkeH. BTopoil kmacc - Derived - sBnsercs
HoJKIIaccoM Kitacca Protection u pacronoxes B ToM ke nakere pl. IloaTomy emy mocTymHbI Bce
NEPEYUCIICHHbIE TEepeMEHHbIe 3a UCKIoYeHneM n pri. Tpermii kmacc, SamePackage,
pacIoio’)KEH B TOM JK€ TMaKeTe, HO MPH 3TOM He sBJseTcs mojakiaccoM Protection. Ilo aroi
INPUYUHE JIJIs1 HETO HEJAOCTYIMHA HE TOJIBKO MEPEeMEHHas h_pri, HO U n_pripro, ypoBeHb IOCTyMa
KOTOPOI - private protected.
package pl;
public class Protection
{

int n = 1;

private int n pri = 2;

protected int n pro = 3;

private protected int n pripro = 4;

public int n pub = 5;

public Protection()

{

System.out.println ("base constructor");

(
System.out.println ("n "+ n);
System.out.println('n pri =" 4+ n pri);
System.out.println("n pro = " + n pro);
System.out.println("n pripro = " + n pripro);
System.out.println("n pub = " + n pub);

}
class Derived extends Protection
{
Derived ()
{
System.out.println ("derived constructor");
System.out.println("n = " + n);
// TONBKO B KJlacce

// System.out.println("n pri = " + n pri);
System.out.println("n pro = " + n_pro);
System.out.println("n pripro = " + n pripro);
System.out.println("n pub = " + n_pub);

}
class SamePackage
{

SamePackage ()

{
Protection p = new Protection();
System.out.println ("same package constructor");

System.out.println("n = " + p.n);

// TOJBKO B KJlacce

// System.out.println("n pri = " + p.n pri);
System.out.println("n pro = " + p.n pro);

// TONBKO B KJIaCCe U IMOOKJIacce

// System.out.println("n pripro = " + p.n pripro):
System.out.println("n pub = " + p.n pub):

3. JononHuTenbHasa nutepaTtypa
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1. MyasTumeauitnbiii O0yuyarommii Kype TeachPro Java Jlns Haunnaromux
2. KaprysoB A.B. IIporpammupoBanue Ha si3bike JAVA



3.I'ep6ept Hunar, Jxeitmc Xonme UekyceTBo mporpammupoBanns Ha JAVA.
4. ITatpux HotoH, I'ep6ept Ilunar Moanslii cnpaBoyHuK no Java.
5. BszoBuk H.A. IIporpammupoBanne Ha JAVA. Kypc jJekuuii Ha intuit.ru

4. NMopsaaok BbINOSIHEHUSA PaboThbl

B cooTBeTcTBHM C BApMAHTOM BBIIIOJHUTE CIIEAYIOLIEE OCHOBHOE 3aJJaHUE:

1. Co3paiite HOBBIN TpoekT B cpene Eclipse.

2. Cozpnaiite 6a30BbIil a0CTPAKTHBIN KJace, 100aBUB B HETO COOTBETCTBYIOILIUE MOJIA U
MeTO/IbI (B TOM YHCIIE METOJIbI-aKI[ECCOPbI, KOHCTPYKTOPBI).

3. OTHacaea0BaTh KJIACCHI-MOTOMKH OT 0a30BOTr0 Kiiacca, 100aBUB B HUX
COOTBETCTBYIOIIUE MOJISI U METOAbI (B TOM UHCII€ METOAbI-aKLIECCOPBI, KOHCTPYKTOPBHI).

4. B pa3zpaboTaHHBIX KJIaccax JI0JKHBI OBbITh UCIIOJIB30BaHbI KIIFOUEBBIE CIIOBa static, super
final, this.

5. B 6a30BoM Kitacce co3ziaTh METOJ print, KOTOPBIH eyaTaeT CoAepKUMOE NoJIeH U
00ecreynThb ero 3aMeleHe B KiIaccax MOTOMKaXx.

6. Ilepeonpenenuts metosl finalize(), KOTOpBI OyeT BEIBOJUT COOOLICHHE O TOM,YTO
00BEKT KJIacca YHUUYTOXKEH U MeTo]1 toString(), naronuii CTpOKOBOE OMKMCaHUE 0OBEKTa.

7. Co3nath uHTEpeiic 1 00eCreynTh peaiu3aIiio ero METOI0B KJIaCCaMU —TOTOMKaMH.

8. ITomecTuTh CO37aHHBIE KJIacChl U UHTEpQeEiic B MaKeT.

9. Co3paiiTe BHE TaKeTa YNPaBJISIOIIMI KJIACC, PEyCMOTPEB B HEM TOUYKY BXO]1a
(main), KOTOpBI OyeT MOAKIIOYATh NAKET U OCYIIECTBIIATh TECTUPOBAHNE pa3pabOTaHHBIX
KJIacCoB U mHTepdeiica.

10. [ToAroToBbTE OTYET O BBHINOJIHEHUH Ja00paTOPHOIl paboTHI:

JInst ycrnenHou ciauu 1abopatopHoit paboThl HEOOXOAUMO:

— HpeI[CTaBI/ITB HpeHOI{aBaTCJ'IIO OTHaX(eHHBIﬁ KOO HpOFpaMMI)I JJIA YKa3aHHOFO BapI/IaHTa
3a/1aHuS;

— TOJATOTOBUTH OTYET IO padoTe.

5. Nopspok ochopmneHns otyeTta

OTueT 0 BBHITIOTHEHNH JIA0OPATOPHOU PaOOTHI JOIDKEH CONCPIKATh:
1) TUTYIBHBIN NHCT;
2) 3a7aHue;
3) TEKCT mporpammsl;
4) pe3yabTaThl pabOTHI TPOTPAMMBI.



6. BapuaHTbl 3agaHuun

M . Ilpueamnuvie nona 6a3z06020 N
eéap- | bazoewiit knacc Iloposcoennvie knaccol Humepdgpeiic
ma Knacca

1 Crynenr ®UO, kypc u CTYAEHT-IUIIOMHHUK, UMEIOLIUN TEMY Yuamuiics. Onpenenuts QyHKIUA
UICHTU(PUKAIIMOHHBII HOMEp | JUIJIOMa, NIEpEeHa3HauYEeHus Kypca u

abutypueHT, umerouui 6am no EI'D UICHTU(PHUKAIIMOHHOTO HOMepa

2 /KuBoTHoe Knaccudukamus (Bun, JAOMAalIHee »KHBOTHOE, UMEIONIEE KINUKY Muexonurtarouue. Onpenenuts QyHKIUU
CEMENCTBO), YUCIIO AUKOe JKMBOTHOE, UMEIOIIee MECTO OOUTaHMsl | IepEeHa3HAuYEHUs U 4YKciia TOTOMKOB U
KOHEYHOCTEH, YU CIIO BBIBOJIA CIIOCO0A KOPMIICHUS.

IOTOMKOB
3 Mamuna MapKa, YUCJIO LUIUHAPOB, IrPY30BHMK, UMEIOIINN IPY30I0IbEMHOCTD ABTOMOOWIB, OnipeiennuTh GyHKINUN
MOIIHOCTb Ky30Ba IIEPEHAa3HAYEHUS MapKU ¥ MOILHOCTH

JIerKkoBasi, UMeIonas o0beM OaraXHUKa.

4 Touka KOOPAMHATHI OKpYKHOCTb, UMEIOIIAsT PAUYC I'eomerpuueckasi purypa. Onpenenurb
3JIJIMIIC, UMEIOIINHN B paguyca (YHKINHU, BBIYUCICHUS TUIOIAAN U JUTHHBI

OKPYKHOCTHU

5 Touka KOOpAUHATHI NPAMOYI0J1bHUK, UIMEIOIIUN BBICOTY U I'eomeTrpnueckas purypa. Onpenenutsb
LIMPUHY. (GYHKIMH, BBIYACIICHUS TUIOAAN U
NPAMOYI0/JbHBIA TPEYIroJbHUK, UMEIOIIUN [epuMeTpa
BBICOTY M OCHOBAHHE.

6 Kuakocts Ha3BaHUE, TUIOTHOCTh CIMPTHOM HANIUTOK, UMEIOLIUI KPETOCTh Hanutku. Onpeaenuts QyHKINHA

ra3upPOBAHHBINH HANIMTOK, UMEIOLINI BKYC NIEPEHAa3HAYEHUS TUIOTHOCTU M KPEMIOCTH.

7 YesoBek M4 (yKaszaTellb Ha CTPOKY), | HIKOJBHHUK, UMEIOIUN KJ1acc Yuennk. Onpenenutsb GyHKINAN
BO3pacT, BEC aburypuent, nmeromui BY3 NIEPEHAa3HAYEHUs BO3pAcTa U Kiacca.

8 OxHo KOOPAUHATHI BEPXHETO OKHO ¢ MEeHI0, UMEIOLIUI CTPOKY MEHIO Oxonnblii uHTEpdeiic. OnpenenuThb
JIEBOTO ¥ HUYKHETO IIPAaBOT0 | OKHO PeJaKTopa, UMEIOLINNA CTPOKY C TEKCTOM | (DyHKIMM NepeHa3HaueHus 1BeTa oHa U
yria, useT GoHa CTPOKH MEHIO.

9 YesioBek uMs (yKa3aTellb Ha CTPOKY), | HeCOBepLIEHHOJIeTHMI, MMEIOIINI HOMED I'pa:kpanmnn. Onpenenuts GyHKIUU
BO3pacT, BeC CBUJCTEIBCTBA O POXKACHUN IIEPEHAa3HAYEHUs BO3PACTa U HOMepa

COBEPLICHHOJIETHU, UMEIOIUN HOMED nacropra.
nacnopra
10 Kusble Knaccudukamus (Bun, Pp10b1, nMerOmunil KOJI-BO MJIABHUKOB KusotHble. Onpenenuts QyHKIHH
CyllecTBa. CEMEHCTBO), YHCIIO IITHubI, UMEOUIMI pa3Max Kpbuia MepEeHa3HAYCHHS YUCIIa KOHEUHOCTEN 1

KOHEUHOCTEH, YHUCIIO

ITIOTOMKOB.




IIOTOMKOB

11 JBUraresin MortHOCTB, 00BEM Ben3uHoBbIii ABUTaTENIb, UMEIOIIUN MapKy XonoBast yacth. Onpenenuts GpyHKIUN
OeH3MHa NepeHa3HauYeHUsI MOILITHOCTU U MapKH
I'uOpuaHbli ABUraTe b, UMEIOIINN €eMKOCTh OeH3uHa
AKKyMYJISITOpA.
12 ObGopynoBanue | DHepromnorpedieHue, Kectkuii quck, nmeronmii 0o6bem YerpoiicTBo. OnpenenuTs GpyHKIUN
s IK ["abapuTts! (BricoTa mmpuHa, | [Ipomeccop, UMEIOITHI TAKTOBYIO YaCTOTY NepeHa3HauYeHUs SHEPTONOTPpeOaeHUS 1
JUTUHA) rabapuToB
13 KomnbroTep beicTponelicTBre IlepconanbHblil KoMnbloTep, nMetonwii Tun | IBM. Onpenenuts GpyHkuun
O6wem O3Y MOHHTOpA nepeHasHaueHust oorema O3Y u
HoyT0yk, nMeronuii JMTeIbHOCTH padOThI OBICTPOICHCTBHS
Oarapem.
14

15




