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3. Cneuuanusauusa: 00N

3.1. B npepbiaywem paspene

BynoeT paccmoTpeH 6a30Bbin hyHKLMOHAN 93blKa, TO €CTb OCHOBHAs BCTPOEeHHasA (hyHKLNO-
Ha/IbHOCTb, TaKas Kak MatemaTuyeckue onepatopbl, YCNoBUS, LUUKNbl, BUHApHbIE onepaTopsl.
Ianee cnocobbl XpaHeHUsA 1 NpeacTaBeHua AaHHbIX B Java, U B KOHLE cnocobbl MaHUNyNaLmnm
OaHHbIMU, TO eCTb PyHKLUMM (B TEPMUHAX S3blKa Ha3blBalOLLMECSH METOAAMN).

3.2. Ba3Tom paspene

Pasbepém Takmne ocHoBomnonarawwmx B Java BeLn, Kak Kaccbl 1 06bEKTbI, a TaKXe C TeM,
KaK NPUMEHATb Ha NpaKTUKe OCHOBHble NpuHumnbl OOM: HacnegoBaHWe, NOAMMOP(U3M U UH-
Kancynauunto. JononHNUTENbHO PACCMOTPUM YCTPOMCTBO NaMATU B AXKaBa.

— Knacg;

— ObbekKT;

— CraTuKa;

— Crek;

— Kyua;

— Cbopuwmk Mycopa;
— KoHcTpyKTOpP;

— WHKkancynauus;
— HacnepoBaHue;
— MNonnumopusm ;

3.3. Knaccbl 1 06beKTbl, NONS U METOAbI, CTAaTUKA

3.3.1. Knaccbl

Y10 Takoe knacc? C Toukun 3peHuna OOI, knacc onpepenset opMy U CyLLHOCTb 0bbeKTa U
ABNSIETCS NIOrMYECKOM KOHCTPYKLMEN, HA OCHOBE KOTOPOM NOCTPOEH BEChb S3blK Java.
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0 Hanbonee BaxkHas 0COBEHHOCTb Knlacca COCTOUT B TOM, YTO OH onpeaendaeTr
HOBbIM TUMN OAHHbIX, KOTOPbIM MOXXHO BOCINOJ/1b30BaTbCA A4 CO30aHNA 0bOBEKTOB 3TOrO
TUMa

To ecTb knacc — 310 WabnoH (YepTéx), N0 KOTOPOMY CO3AaTCSH 06bEKTbI (3K3EMNNAPbLI Kac-
ca). Ans onpepeneHns )opMbl U CYLLHOCTM Klacca yKasblBaKOTCA OAaHHbIE, KOTOPbIE OH OOMXKEH
COLEpPXaTb, a TAKXKe KO, BO3AENCTBYIOLWNI HA 3TK faHHble. Co34aeM Mbl CBOW KlaccChl, Korgay
HaC He XBaTaeT YXe CO34aHHbIX.

Hanpumep, ecnm mbl XoTUM paboTaTb B HaWEM NPUSIOKEHUM C AOKYMEHTaMu, To Heobxogmmo
015 Havana ob6bsACHMTb NPUNOXKEHMIO, UTO TaKOe AOKYMEHT, onuncaTb ero B BUae knacca (YepTte-
*a) Document. YKa3aTb, Kakne y Hero fonxHbl ObITb CBOMCTBA: Ha3BaHWe, COOepXaHne, Konu-
4eCTBO CTpaHUL, MHDOPMALMSA O TOM, KEM OH MoanucaH u T.n. B aTom xe knacce Mbl 06bIYHO
OMNKMCbIBaeM, YTO MOXHO AeNnaTtb C AOKYMEHTaMu: nevaTaTb B KOHCOMb, NOAMNNCbIBATb, U3MEHATb
COLepXaHue, Ha3BaHWe 1 T.4. Pe3ynbTaTom Takoro onncaHms n byaoet knacc Document. OgHako,
3TO NO-MPEXHEMY BCEro NMLLUb YepTeX XPaHUMbIX AaHHbIX (COCTOSIHUI) 1 cnocobbl B3anmopen-
CTBUSA C 3TUMU JAHHbIMU.

Ecnun Ham Hy>KHbl KOHKPETHbIE AOKYMEHTbI, @ HAM OHM 0693aTeNbHO HYXHbI, TO HeobxoQMMo
co3paBaTb 06beKTbl: okyMeHT N21, nokyMeHT N22, nokyMeHT N23. Bce aTu AOKYMeHTbl byayT
UMEeTb OOHY M Ty Xe CTPYKTypy (onncaHHble HAMW Ha3BaHWe, CoOepKaHue, ...), C HUIMU MOXHO
BbIMOJTHATb OQHW N TE XXe ON1CcaHHble HaMu OencTBus (neyataTb, NOANNCATD, ...), HO HANOJIHEHME
byneT pasHbiM, HaNpMMep, B NePBOM JOKYMEHTE COAEPKMUTCSA NPMKa3 0 Ha3HavYeHun paboTHuka
Ha [LO/KHOCTb, BO BTOPOM, O Bblgayve npeMmn oTaeny pa3paboTku u T.4.

HauyHéM c Manoro, Hanuwem CBOM NepBbln kKnacc. MNpencraBmMm, YTo Heobxogmmo paboTaTb
B NMPUJIOXKEHUN C KOTaMu. Java HUYEro He 3HaeT O TOM, YTO TaKOoe KOTbl, MO3TOMY Heobxoanmo
co34aTb HOBbIN Knacc (TUN JaHHbIX), U 06BACHUTL UTO Takoe KOT. Co3aanmMm HoBbIN hann, ans
NPOCTOTbI B TOM Xe NaKeTe, YTO U rMaBHbI/ KNacc NporpamMbl.

Sample

— SI'C

L ru

L——sampLe
Main.java
Cat.java
— out
*— README .md

Puc. 1: CTpyKTypa npoekTa
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3.3.2. MNonsa knacca

HauHem onucbiBaTb B knacce Cat Tak HasbiBaeMbi API koTa. Kak 1M3ecTHO, nma knacca
LOMKHO COBMafaTb C MMeHeM (haina, B KOTOPOM OH 06bsiBNEH, T.e. knacc Cat O0/IKEeH Haxo-
onTbca B (harne Cat.java. MNycTb y KOTOB €CTb TpM CBOMCTBA: name (KNKN4kKa), color (LUBET) U
age (BO3pacT); COBOKYMHOCTb 3TMX CBOMCTB Ha3blBAETCA COCTOSIHWMEM, M KOTbl NMOKa HUYEro He
yMetoT genatb. Knacc Cat 6yaet uMeTb BUA, NpeacTaBieHHbIV B IMCTUHTE @ CBoWcTBa Knacca,
3anncaHHble TakuM 0bpasom, B BUAE NepeMeHHbIX, Ha3blBatoTCS MOMAMM.

Jinctunr 1: CTpyKTypa KOTa B nporpamMmme

package ru.gb.jcore;

public class Cat {
String name;
String color;
int age;

A [ns HOBMYKaA BaXXHO He 3anyTaTbCsl, K/1AacC KOTa Mbl ONMcann B OTAEbHOM
tharne, a cosgaBaTb 06bEKTbI M COBEPLUATb MaHUNYNSLLUN ClieAyeT B OCHOBHOM KJlacce
NPOrpaMMbl, He MOXET e KOT Ha3HaunTb nMs cam cebe.

Mbl pacckasanu nporpamMMme, YTo Takoe KOTbl, TeNepb eCNK Mbl XOTMM CO34aTb B HaLLEM Mpu-
NTOXKEHUN KOHKPETHOro KoTa, CriefyeT BOCNONb30BaTbCA onepaTtopom new Cat(); B OCHOBHOM
Knacce nporpammsbl. bonee nogpobHo pasbepém, UTo NPOUCXOANUT B ITOM CTPOKE, YyThb MO3XKeE,
MoKa e HaM A0CTaTO4YHO 3HaTb, YTO Mbl co3gany 06bekT Tvna Cat (ak3emnnap knacca Cat), 1
3aMNOMHUTb 3TY KOHCTPYKLUMIO. [na Toro utobbl ¢ HUM (3K3eMnnapom) paboTaTb, MOXKEM MoJIo-
XWTb €ro B NepeMeHHyto, KOTopon aaTb naeHTudukatop catl. Mpun cosgaHmm obbekTa Nonam
NpPUCBaMBaOTCS 3HAYEHUS MO YMONYaHMIO (HYNM NS YNCIOBbIX MepeMeHHbIX 1 false ans byne-
BbIX).

Cat cat@; // cat@ = null;
catd = new Cat();
Cat catl = new Cat();

B NUCTUHTre Bbile MOXHO yBUAETb BCe Tpu onepaumm (0bbsiBneHne, npuceanBaHme v MHA-
LuMann3aumnto) 1 CTaHOBUTCS MOHATHO, KaK MOXHO co3aaBaTb 06beKTbl. TaK)Ke M3BECTHO, UTO B
nepemMeHHOM He NIeXXMT caM 06beKT, a TOSIbKO CCblfika Ha Hero. O6beKT catl CO3haH No YepTexy
Cat, 3TO 3HAYMT, YTO Y HErO eCTb Nosi name, color, age, C KOTOPbIMU MOXHO paboTaTb: Nosyyatb
NN U3MEHSTb UX 3HAYEHMUS.

0 Ins goctyna K nonsiM o6bekTa MCnosib3yeTcs onepaTop ToYKa, KOTOPbI CBSI-
3blBaeT MMSA 06beKTa ¢ MMeHeM nons. Hanpumep, 4Tobbl NPUCBOMTL NONKO color 06b-
eKTa catl 3HaueHune «benbln», HyXXHO BbIMNOIHUTb KOg, catl.color = "benbin";
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Onepaumnsa «Touka» CNyXuT oaa AocTyna K nonam u Metogam obbekTa no ero UMeHu. Mol
Y>e UCMNoNb30BaIv ONepaTop «ToUKa» a AOoCTyna K Nosto ¢ AIMHON MaccuBa, Hanpumep. Pac-
CMOTPUM NpPUMEP KOHCOMbHOIO NPUNoXeHus, paboTatolero ¢ obbekTamu knacca Cat. Cospna-
OVM OBYX KOTOB, OAMH byaeT 6enbiM bapcnkom 4x neT, BTOPOM YEPHbIM MypP3NKOM LLIECTU NET, U
NPOCTO BbiBeAEM UH(OPMaLMIO O HUX B TEPMUHAT.

package ru.gb.jcore;

public class Main {
public static void main(String[] args) {
Cat catl = new Cat();
Cat cat2 = new Cat();

catl.name = "Barsik";

catl.color = "White";

catl.age = 4;

cat2.name = "Murzik";

cat2.color = "Black";

cat2.age = 6;

System.out.println("Catl named: " + catl.name +
" is " + catl.color +
" has age: " + catl.age);

System.out.println("Cat2 named: " + cat2.name +
" is " + cat2.color +
" has age: " + cat2.age);

B pe3ynbTaTe paboTbl NpOrpaMMbl B KOHCOMM NOSIBATCA CeAyoLmne CTPOKU:

Catl named: Barsik is White has age: 4
Cat2 named: Murzik is Black has age: 6

BHauane mMbl co3ganu aBa obbekTa TMna Cat: catl v cat2, COOTBETCTBEHHO, OHU UMEIOT OA M-
HaKoBbI Habop nonew name, color, age. [Toyemy? [OTOMY UTO OHM NMPUHAASIEXAT OA4HOMY Knac-
Cy, Co3[aHbl N0 0AHOMY WabsoHy. O6beKTbl BCerga «3HatT», KAKOro oHu kiacca. OQHaKo Kax-
L0MY M3 HUX B 3TW NONS 3anncaHbl pasHble 3HaYeHns. Kak BUAHO U3 pesynbraTa neyaTu B KOHCO-
NN, U3MEHEHME 3Ha4YeHMs noner ogHOro 06beKTa, HUKAK He BANSET Ha 3HAYeHUs Nonen apyro-
ro obbekTa. JaHHble 06beKTOB catl 1 cat2 N30AMPOBaHbI APYr OT Apyra. A 3Ha4YWT Mbl fenaem
BbIBOA, O TOM, NOJIA XPAHATCA B Knacce, a 3Ha4YeHUs nonen xpaHatcs B obbekTax. Jlornyeckas
CTPYKTYpa, AEMOHCTPUPYIOLLAA OTHOLWEHNSA OB6BbEKTOB U K/1accoB, B TOM YMC/Ie B YacTu XpaHe-
HWS NONen U UX 3Ha4YeHU NokKasaHa Ha puc. .

class

fields

objectl
field values

object2
field values

Puc. 2: Jlornyeckasa CTpyKTypa OTHOLLIEHMS KNacc-00beKT
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3.3.3. 06mbeKTbl

Pa306paBlUMCh C TEM, KaK CO3[aBaTb HOBbIE TUMbl AaHHbIX (KNaccbl) U MebKOM NOCMOTPEB,
KaK co30atTca 06beKTbl, HYXHO NoapobHee pa3obpaTb, KaK co3maBaTb 06bEKTbl, U YTO NP
3TOM npoucxoauT. Co3gaHne obbekTa Kak Ntoboro CCbiIOYHOro TMna JaHHbIX NPOXOAUT B ABa
aTana. Kak v B cnyyae C y>Ke U3BeCTHbIMW HaM MacCUBaMMU.

— CHayvana cospgaeTcs nepeMeHHas, UMetoLLas MHTePECYOLLMIA HAacC TUM, B He& BO3MOXHO 3a-
NucaTb CCbINIKY Ha OObEKT;

— 3aTeM HeobXxoaMMOo BbiAENNTb NaMATb Nog, 0OBbEKT;

— €030aTb M NONOXNUTb OOBEKT B BblAENEHHY0 YacTb NaMaTy;

— W COXPaHUTb CCbINIKY Ha 3TOT 0OBbEKT B NaMATU - B HaLLy NepeMeHHYHo.

[lns HenocpeACTBEHHOro co3fgaHnsa obbekTa NPUMeEHAETCA onepaTop new, KOTOPbIV AMHa-
MUYECKUN pe3epBupyeT NamaTb NoA, 06beKT 1 BO3BPALLAET CChISIKY Ha HEro, B 06LLMX YyepTax aTa
CCblIKa npeacTaBnseT cobon agpec obbekTa B NaMaTu, 3ape3epBMpoBaHHON 0NepaTopoM new.

Cat catl; // catl = null;
catl = new Cat();
Cat cat2 = new Cat();

B nepBoli cTpoKe Koga nepemMeHHas catl ob6baBNAETCA Kak CCblika Ha 06beKT Tuna Cat u
MoKa eLLE He CCbllaeTcsl Ha KOHKPETHbIN 06BbeKT (NepBoHaYabHO 3HAYeHNe NepeMeHHoM catl
paBHOnull). B cneaytolen CTpoke BbloenseTcs naMaTh Ans obbekTa TMna Cat, U B NepPeMeHHYH
catl coxpaHsieTcs ccbifika Ha Hero. [Tocne BbINOMIHEHMSA BTOPOM CTPOKM KOAa MepeMeHHYIo catl
MOXHO MCNOMb30BaTb TaK, Kak ecnu 6bl oHa 6bina 06bekToM TMNa Cat. O6bIYHO HOBbIN 0OBEKT
co3gaeTcs B 04HY CTPOKY, TO €CTb MHULMANN3npyeTcs.

3.3.4. Onepartop new

0 [kBanudmkatopbl] UMaKnacca nmallepemeHHon = new MmaKnacca();

OnepaTtop new AMHAMUYECKM BbldenaeT NamaTb 4519 HoBoro obbekTa, obuiasa hopma npmume-
HEeHWsa 3TOro onepaTopa UMeeT BU[, KaK Ha Bpes3Ke Bblllie, HO Ha CaMOM Jiefie cnpaBa - He UM4
Knacca, KoHCcTpykuma MmaKnacca() B npaBon YacTu BbINOSHAET BbI30B KOHCTPYKTOPA AAaHHOro
Knacca, KOTopbll NoAroTaBvMBaeT BHOBb CO3aBaeMblil 0O6beKT Kk paboTe.

IMEHHO OT KONMYecTBa NPUMeHeHuI onepaTopa new 6yOeT 3aBUCETb, CKOJTbKO MMEHHO 06b-
eKToB OyaeT co3gaHo B nporpamme.

Cat catl = new Cat();
Cat cat2 = catl;

catl.name = "Barsik";
catl.color = "White";
catl.age = 4;

cat2.name = "Murzik";

cat2.color = "Black";
cat2.age = 6;
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System.out.println("Catl named: " + catl.name +
" is " + catl.color +
" has age: " + catl.age);
System.out.println("Cat2 named: " + cat2.name +
" is " + cat2.color +
" has age: " + cat2.age);

Ha nepBbi B3rnsg, MoXeT NoKasaTbCs, YTO NePEMEHHON cat2 NpUcBamMBaeTCs CCbisiKka Ha KO-
nuo obbekTa catl, T.e. NepeMeHHble catl 1 cat2 ByayT ccbinaTbCca Ha pasHblie 06bEKTbI B Na-
mMATK. Ho 3To He Tak. Ha caMoMm gene catl mn cat2 byayT cCbinaTbCa HAa OOMH U TOT e 0ObeKT.
MpncBanBaHMe NepPeEMEHHOM catl 3HAUYEHMS NEPEMEHHOW cat2 HE NPMBENO K BblaeneHuto obna-
CTW NaMATU UNU KONUPOBAHWUIO 0OBEKTA, NMNLLb K TOMY, UTO NepeMeHHas cat2 COOePKNUT CCbINIKY
Ha TOT e 06beKT, UTo M NepeMeHHas catl. ITo ABIeHMEe O0NONHUTENbHO NOAYEPKMBAET CChl-
JTOYHYIO NPUPOAY AAHHbIX B A3blke Java.

Takmum 06pasoM, ntobble N3MeHeHUs!, BHECEHHbIE B 0OBbEKT MO CCbISIKe cat2, OKaXyT BIUSHUE
Ha 06bEeKT, Ha KOTOPbIM CCbllaeTcs NepeMeHHast catl, MOCKONbKY 3T0 00UH U TOT #e 06beKT B na-
msaTuU. [03TOMY pesynbTaToM BbINOSIHEHMS KOAA, rae Mbl Kak 6yaTo 6bl ykasanu Bo3pacT BTOPOro
KOTa, paBHbIN WWECTN rofaMm, CTaHyT CTPOKK, NoKasbiBaroLWme, 4To No obenM ccbiyikaM oKa3ascs
KOT BO3pacTa WecCTb JIeT C uMeHeM Mypauka.

Catl named: Murzik is Black has age: 6
Cat2 named: Murzik is Black has age: 6

0 MHOeCTBEHHbIE CCbIJIKM Ha OANH M TOT e 0O6beKT B NaMATU AOBOJIbHO JIErKO
cebe NpencTaBUTb Kak ApJblKK s 3anycka O4HON 1 TOW Xe NPorpaMmbl Ha pabouem
CToNe M B MeHH0 BbICTpOro 3anycka. inv ecnu Ha ogMH 1 TOT Xe WKaguuK B pasgeBasnke
HaKNenTb ABa HOMepaA - caM WKapUnK MOXHO ByaeT HaNTK NO ABYM CCbIIKAM Ha Hero.

BakHo Bcerga nepenpoBepdTb, KakKune 06bEeKTbl CO30aHbl, @ KaKNe MMeT MHOXXECTBEHHbIE
CCbUIKHN.

3.3.5. MeToppbl

PaHee 6b1710 Cka3aHo 0 TOM, YTO B i3blke Java itobasi nporpaMMa CoCTOMT M3 KJ1aCCOB U (hyHK-
LI, KOTOPbIe MOTYT ONUCbIBATbCSA TOSIbKO BHYTPY HUX. IMEHHO NO3TOMY BCe (hYHKLIMN B AA3bIKe
Java aBnatoTcs MeTogaMu. A MeTof - 3To YHKLNS, ABMAIOLLASCA YaCTbio HEKOTOPOro Kacca,
KOTOpasi MOXeT BbIMOHATb Onepaunmn Hag AaHHbIMM 3TOro Klacca.

0 MeTog - 370 hyHKLMS, NpUHAZexallaa Knaccy

MeTopn ons ceoen paboTbl MOXKET UCMoNb3oBaTb Nonsa obbekTa U/Mnm Knacca, B KOTOPOM
onpegeneH, Hanpsamyto, 6e3 HeobxoaMMOCTK NepefaBaTb UX BO BXOLAHbIX MapameTpax. 370 no-
XOXe Ha MCMNosb30BaHMe rnobanbHbIX NePeEMEHHbIX B OYHKLUSAX, HO B OTINYME OT rnobanbHbIX
nepemMeHHbIX, METOL MOXET noslyyatb NPsSAMOKM AOCTYN TONbKO K YneHam knacca. Camble npo-
CTble MeToAbl paboTatoT ¢ gaHHbIMK 06beKkTOB. MeToabl Yale Bcero hopmmpytoT API knaccos,
TO eCTb cnocob B3anmopgencTeus ¢ knaccamu, HTepdenc. Mecto MeToaoB BO B3aMMO4eNCTBUN
K1aCCoB 1 0OBbEKTOB MOKAa3aHO Ha puC. .
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class

fields
methods

objectl
field values

object2
field values

Puc. 3: Jlornyeckas CTPyKTypa OTHOLLEHUSA KNnacc-06beKT

BepHéMcs K npuMepy ¢ KoTukaMu. LLIMpoKO M3BECTHO, UTO KOTMKM YMEKT ypuaTb, MAyKaTb
M CMELLHO Npbiratb. B Lensx oeMoHcTpaumm B oNnMcaHum aTux AencTeuin npocto bynem aenatb
pasHble BbIBOAbI B KOHCOJb, XOTSl BO3MOXHO W HAy4YUTb KOTMKA B MporpamMmme BbibMpaTb MUHK-
MasibHOe 3HauYeHne M3 MaccuBa, HO 3TO BbINio Bbl, KAK MUHUMYM, HEOXMUOAHHO. Tak onuliem
MeTOo[, HanpuMmep NoaaTb rosoc 1 NpbiraTb.

public class Cat {
String name;
String color;
int age;

void voice() {
System.out.println(name + " meows");

3

void jump() {

if (this.age < 5) System.out.println(name + " jumps");

3

ObpalleHne K MeTogam BbIrMSANT O4eHb MNOXOXUM Ha CTaHAAPTHbIN cnocoboM, uepes TouKy,
Kak K nonsm. Tenepb Koraa nosBAseTcs HeobxoaMMoCTb NO3BaTb KOTUKA, OH CKAXET: «Msy, 5
UMSA KOTMKa», a eC1 B NPOrpaMme NpPULLIO BPEMSA KOTUKY MPbIrHYTb, OH PELWNUT, NPUTUYHO NN

3TO -- NpbIraTh B €ro Bo3pacTe.

package ru.gb.jcore;

public class Main {
public static void main(String[] args) {
Cat catl = new Cat();
Cat cat2 = new Cat();

catl.name = "Barsik";
catl.color = "White";
catl.age = 4;

cat2.name = "Murzik";

cat2.color = "Black";
cat2.age = 6;
catl.voice();
cat2.voice();
catl.jump();
cat2.jump();
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Barsik meows
Murzik meows
Barsik jumps

Kak BnoHO, bapcuk 3aMeyaTenbHO npbiraeT, a Myp3nk OT NPbIXKKOB BO34epKascs, XOTd Mno-
npbiraTb NporpamMma nonpocuna nx oboux.
3.3.6. KniwoueBoe cnoeBo static

B 3aBepLueHmne 6a30B0I MHopMaLMKM 0 KNaccax 1 06beKkTax, 0CTAHOBMMCSH Ha CNeLnarbHOM
mMogudmkaTope static, AenatoLleM NnepemMeHHyo N MeTof «He3aBUCUMbIMU» OT 0bbekTa.

6 static —MoaudmkaTop, npuMeHaeMbll K Nonto, 6nokKy, MeToay UM BHYTPEH-
HeMy KNlaccy, OH YKa3blBaeT Ha NPUBA3KY CyObeKTa K TeKYLLLEMY KNaccy.

[ns ncnonb3oBaHMa TaknxX Nosier U MeToA0B, COOTBETCTBEHHO, 06BEKT Co34aBaTb HEe HyX-
Ho. B Java 60/1bLUIMHCTBO Y1IeHOB CNYXebHbIX KNaccoB SBASIOTCA CTaTMUECKMMU. BO3MOXHO 1C-
MOMb30BaTb 3TO KJIKOYEBOE C/IOBO B YETbIPEX KOHTEKCTaX:

— cTaTuyeckne MeTopbl;

— CTaTUYecKue NnepemMeHHble;

— CTaTUYEeCcKMe BIIOXKEHHbIE KNlacChbl;

— cTatunyeckue brnoku.
B aTOM pa3gene paccMoTpuM noapobHee ToNbKO NepBble ABa NyHKTa, TPETUI ONULLEM YyTb NO3-
e, aYeTBEPTbIN NOTpebyeT OT HAC 3HAHWI, BbIXOAALLMX HE TONbKO 32 3TOT YPOK, HO 1 33 AeCATOK
cnenyoLmx.

CTaTuuecKkue MeToAbl TaK)Xe Ha3blBaOTCS METOAAMM Kacca, MOTOMY YTO CTaTUYECKUI Me-
TOL, NMPUHAANIEXUT KNaccy, a He ero obbekTy. HecTaTnueckme HasbiBaloTCA MeTodaMu obbekTa.
CTaTmyeckre MeTobl MOXHO Bbl3biBaTb HaNpsiMyto Yepe3 nMs Knacca, He obpawasch kK 06bek-
Ty 1 Boobue 06beKT He co3gaBast. YTo 3TO M 3a4eM HyXKHO? Hanpumep, yMeHue KoTa MayKaTb
MOXHO BbIBECTM B CTaTUYeCKOe Mosie, NOTOMY YTO, HanpMMep, BECHOM MOXHO OTKPbITb OKHO, He
YBUAETb HM OOHOI0 3K3eMMisipa KOTOB, HO 3aTO YC/blWaTbh UX, U TOYHO 3HATb, YTO MSAYKAKOT He
[0Ma 1 He MallWHbl, @ UMEHHO KOTbl.

class

objectl
fields field values
methods
static fields

object2

static methods field values

static field values

Puc. 4: Jlornyeckasa CTPyKTypa OTHOLIEHMS KNacC-00beKT

AHaNOrnMyHo CTaTMYeCKMM MeToA4aM, CTaTUMECKUe Noas NpuHaaexaT Knaccy M COBepLUeH-
HO HUYero «He 3HarT» 06 obbeKTax.
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A Ba)KHOM OTAMYUTENBHOM YEPTOM CTAaTUUYECKUX MOMEN ABMSETCS TO, YTO UX
3HAYEHMS TaKXe XPaHATCA B KNacce, B OTIM4YME OT 0ObIUHbIX MONen, Ubn 3HAYEHUSA Xpa-
HATCA B 0ObeKTax.

PucyHok @ MMEHHO B 3TOM BUAE aBTOP HACTOATENIbHO PEKOMEHAYET €C/M HE 3ayUnTb, TO XOTH
6bl XOPOLIO 3aNOMHUTb, OH eLé NPUroanTCcsa B AanbHenwem obyuyeHum n pabote. N3 atoro xe
n30bparkeHns MOXKHO caenatb HECKObKO BbIBOL,OB.

public class Cat {
static int pawsCount = 4;

String name;
String color;

int age;

/] ...

MoMMMO TOrO, YTO CTAaTUYECKME MONS - 3TO NOSIe3HbIN MHCTPYMEHT CO34aHMsa 06 mMxX CBOUCTB
3TO el,§ 1 onacHbIN MHCTPYMEHT CcO3aaHNsA 0bLWMX CBOMCTB. TaK, HANpMMep, Mbl 3HAEM, UYTO Y
KOTOB YeTbIpe nanbl, a He 6 1 He 8. He co3paBas HMKakoro bapcuka bygeTt NoHATHO, YTO Y KoTa -
4 nanbl. 3TO NONE3HOE NOBEeAEHME.

nanekop 03-ctatnyeckoe-none-owndbka NoCcMOTPUM Ha ONACHOCTb. Mbl BUOWM, YTO Y Kax-
[A0ro KOoTa eCTb UMS, U MOMHMM, YTO KOTbl XPaHAT 3HAUEHME CBOEIr0 MMEHN Kaxkabl cam y cebs.
A 3HalOT 3K3eMMAAPbI 0 Ha3BaHMKM NOJSA MOTOMY YTO 3HAKOT, KAKOro Kacca oHM ak3emnnsapbl. Ho
YTO €CNK Mbl NO HEBHUMATENbHOCTM 0,06aBNUM CBOMCTBO CTAaTUUYHOCTM K UMEHM KOoTa?

03-cTtaTnyveckoe-none-npusHak CosgaB TeX e CaMblX KOTOB, KOTOPbIX Mbl CO34aBasin BECb
YPOK, Mbl MOJIy4nM ABYX MyP3UKOB M HX ogHOro bapcuka. MNouemMy aTo npounsowwno? Mo gakTy ne-
peMEHHas y Hac OfHa Ha BCEX, M 3HAYEHME TOXKE OAHO, @ 3HAYMUT KaXKabl pa3 Mbl MEHFEM UMEHHO
ero, a BCe OCTaJIbHble KOTbl HUYEro He Noao3peBast CMOTPAT Ha 3HaYeHMe obLelr NnepeMeHHoM
n 6ogpo ero Bo3BpawatoT. [1oaToMy, UTobbI HE 3anyTaTbCs, K CTaTUYECKUM MEePEMEHHbIM, KaK
npasuno, obpalatoTcsa He No ccbiike Ha 06bekT — catl.name, a No MMeHU knacca — Cat.name.

03-cTatnyeckne-nonsa K cnoBy, CTaTU4ecKmne nepeMeHHble — peaKocTb B Java. BMecTo Hux
NPUMEHSIOT CTaTUYECKME KOHCTaHTbl. OHM oNpeaensatoTca KryeBbiMmU cnoamu static final u no
COrMaleHnto 0 BHELWWHEM BMAE KOOa NULLYTCA B BEPXHEM pPerncrpe.

3.3.7. 3apaHue pna caMoOMNpPoOBepPKHU

3.
1. Y10 Takoe knacc?
2. Y10 Takoe none knacca?
3. Ha kakue Tpu aTana genutcsa cosgaHne obbekTa?
4. Kakoe cBoncTBo gobaBnsieT kntoyeBoe coBo static nonto unm metoay?
(a) HEeM3MeHaAeMoCTb;
(b) npuHapgneXHoCTb Knaccy;
(C) MpPUHAANEXHOCTb MPUNOXKEHMIO.
5. MoXeT nu cTaTUYecKuii MeTog, NonyyumTb 4OCTYN K nonsm obbekTa?
(a) He MOoXerT;
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(b) MOXeT TONbKO K KOHCTAHTHbIM;
(C) MOXeT TONbKO K HEMHULMANTM3UPOBAHHbIM.

3.4. VYcrtpoicTtBo naMaTtu. CTek, Kyya u c6opka Mycopa

JTO NOrpy}eHve B yrnpaBfieHne NamaATbio Java No3BOAUT PaCLUMPUTb BalluM 3HAHMSA O TOM,
Kak paboTaeT Ky4a, CCbIIOYHbIE TUMbI U cOOpKa Mycopa, NOHATb MybUHHbIE MPOLLECChI U, KaK
cnepcTeue, nucaTb 6onee xopowure nporpaMmel. g ontumMansHom paboTtbl npunoxeHunsa JVM
LenVT NaMaTb Ha obnacTb cTeka (stack) n obnactb kyum (heap). Bcskuin pas, koroa obbsensi-
tOTCS HOBblE NepeMeHHble, Co30at0Tca 06bEKThI MKW Bbi3biBaeTCcs HOBbIM MeToq, JVM Bbloenset
naMaTb Ois 3TUX ONepaLmn B CTEKe Unn B Kyye. Ha pucyHke @ npeacTaBneHa obuwaa mopenb
opraHuMsauum namMaTu B Java.

Java Memory Model

Heap Stack Non-heap L —| Code Cache
Old Generation New Generation Permanent Generation
Eden ||Survivorl ||Survivor2 (Metaspace)

Puc. 5: YCTponCTBO NaMaTn

CTekoBasi MaMATb OTBEYAET 3a XPaHEHMNE CCbIIOK Ha 0OBbEKTbI Ky4M U 3a XpaHeHWe TUMOB
3HauYeHu (TakKe N3BECTHbIX B Java Kak NPUMUTUBHbIE TUMbl), KOTOPblE COAEPKAT CaMo 3Have-
HMe, a He CCbINKY Ha 06beKT 13 Kyuu. [laHHaa naMaTtb B Java paboTaeT no cxeme LIFO (last in,
first out, nocnegHn 3awen, NnepBbI BbILLEN).

HemHoro 3aberas Bnepén MOXHO CKa3aTb, YTO BCe NOTOKK, paboTatowme B VM, nmetot cBomn
cTek. [Moka [oCTaTOYHO OTOXAECTBATb MNOTOK M COBCTBEHHO MCNOSIHEHME NporpaMmbl. CTek B
CBOKO o4epenb OEPXKUT MHOPMALMIO O TOM, KaKMe MeToAbl Bbi3Bas NOTOK. HA30BEM 3TO «CTe-
KOM BbI30BOB». CTEK BbI30BOB BO30OHOBNSAETCS, KaK TO/IbKO MOTOK 3aBepLUAET BbIMO/IHEHME CBO-
ero koga. Kaxapii Clon CTeKa BbI30BOB COAEPKUT BCE JIOKAJSIbHbIE MepPeEMEHHbIe O/19 Bbl3blBae-
MOro MeTofia M NoTOoKa. BCce nokasibHble NepeMeHHbIe MPUMUTUBHbBIX TUMOB NOSTHOCTbIO XPaHATCA
B CTEKEe NOTOKOB 1 HE BUAHbI APYrMM NOTOKAM.

OcobeHHOCTHM CTeKa:

— OH 3anonHseTcsa n ocBoboxgaeTcs No Mepe Bbi30Ba 1 3aBepLUEHMS HOBbIX METOOOB;

— [lepeMeHHble Ha CTeKe CYLLeCTBYIOT 00 TeX MOP, NOKa BbINOHAETCA METOL B KOTOPOM OHU
OblNY CO30aHbI;

— Ecnn namMsaTb cTeka bynet 3anosiHeHa, Java bpocuT NCKJTIOYEeHne
java.lang.StackOverflowError;

— JocTyn K 3ToM obnacTn namMaTu ocywecTensaeTcs bbicTpee, YeM K Kyue;

— SiBnsetca notokobesonacHbIM, MOCKOJIbKY OJ1S KaXX40ro notoka co3faeTcs CBOW OTAesb-
HbIN CTEK.

Kyua cogoep>xut Bce 06beKTbl, CO30aHHbIE B MPUNOXEHNW, HE3ABMCKMMO OT TOr0, KaKon no-
TOK co3pgan 06bekT. HeBaXkHO, bbin 1M 06BEKT CO34aH U NPUCBOEH NTIOKANIbHOM NEPEMEHHON NN
CO3[aH KaK nepeMeHHas-4/1eH Apyroro o6bekTa, OH XPaHUTCS B Ky4e.
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JlokanbHaga nepeMeHHaa MoXeT 6bITb I'IpMMI/ITI/IBHOI?I, HO TaK>e MOXeT bbITb CCbIIKOM Ha 06b-

eKT.

B aToM cnyyae ccbinika (nokanbHas nepeMeHHas) XpaHUTCS Ha cTeke, HO caM 06beKT xpa-

HUTCA B Ky4e. ObbeKT Mcnosib3yet MeTonbl, 3T MEeTOoAbl CoAepPXaT JIOKaJlbHble NepeMeHHbIE.
3TN NoKanbHblE nepeMeHHble (TO €CTb B MOMEHT BbINMOJIHEHNA MeTO,EI,a) TaKXe XpPaHATCA Ha CTe-
Ke, HeCMOTpA Ha TO, UTO 06BeKT, KOTOprVI MCNonb3yeT MeToa, XpaHUTCA B Ky4e. I'IepeMeHHble-
UieHbl KJlaCCa XpPaHATCA B Ky4ye BMeCTe C CaMMM KJ1aCCOM. 3710 BEpHO KaK B Cjiydyae, Korga
nepemMeHHaqa-4JeH nMeeT I'IpVIMVITVIBHbIVI T™™"N, TaK 1 B TOM Cny4dae, eCJi OHa ABJ1IdeTCA CCbIJTKON
Ha 06bekKT. CTaTuyeckume nepemMeHHblIe K/1aCcCa TaKXe XpPaHATCA B Ky4e BMeCTe C ornpepgeneHnem
KJiacca.

0 B obuwem cnyyae, 3Tn 06beKTbl UMetoT rnobanbHbI 4OCTYN U MOTYT 6bITh NO-
ny4yeHbl n3 Ntoboro MecTa NporpamMmoil.

qua pa36|/|Ta Ha HECKONbKO bonee MenKunx Yyactemn, HasblBAEMbIX MOKOSTIEHUAMU:

Young Generation — obnacTb rae pasmeLLarnTca HefaBHO co34aHHble 06bekThl. Korga oHa
3anonHsaeTcs, nponcxoant boicTpas cbopka Mycopa;

Old (Tenured) Generation — 3gecb XpaHAaTca OONroxuByLwme obbekTbl. Koroa o6bekTbl 13
Young Generation gocTuratoT onpegeneHHoro nopora «Bo3pacra», OHW NepeMeLLatoTcs B
Old Generation;

Permanent Generation — aTa 061acTb COaepXUT MeTanH(opmMaLmto 0 Knaccax U MeTofax
NPUNOXEHMS, HO HaYMHas ¢ Java 8 gaHHaa obnactb namMaTtu bbina ynpasgHeHa. B Java 8
Permanent Generation 3aMmeHéH Ha Metaspace - ero AMHaMMYECKN N3MEHSEMbBIN NO pas-
Mepy aHanor. IMeHHo 34eCb HaxogaTCcsa cTaTMyeckme nons.

OCcobeHHOCTU Kyuu:

B obuiem cnyyae, pasMepbl Kyun Ha nopsaaok 6onblie pa3amMepoB CTeka

Korma ata  obnactb namaTu MOSIHOCTbIO  3anofniHAeTcd, Java  b6pocaert
java.lang.OutOfMemoryError,

[locTyn K Hel MeOieHHee, YeM K CTeKy;

3Ta namaATb, B OT/IMYME OT CTEeKa, aBToMaTuyeckn He ocBoboxpaetca. Ona cbopa Heuc-
NoNb3yeMbiX 06bEKTOB MCMOb3yeTcs cOOpLMK MyCopa;

B oTnnumne oT cTeKa, KOTOPbIN CO30AETCA A9 KaXX40ro NOTOKa CBOW, Ky4a He aBnseTcs no-
Tokob6e30nmacHoM, NOCKONbKY A1 BCEX 0A4Ha, U ee He0bXoAMMO KOHTPOIMPOBaTh, NPaBUJIb-
HO CUHXPOHU3MPYS KOA.

0 Takyke, XoTenocb 6bl OTMETUTb, YTO Mbl MOXEM MCMOMb30BaTb -XmMS U -Xmx
onuunn JVM, uTobbl onpeaennTb HayaNbHbIN U MaKCMMasbHbI pasMep NaMaTu B Ky4e.
[ns cTeka onpeaennTb pasMep NamsaTv MOXHO C MOMOLLbIO ONUUN -XSS;

VnpaBneHMe Heuncnosib3yeMbiMU ob6bekTamu

3anyckaeTca aBToMaTuyecku Java, 1 Java peluaeT, 3anyckaTb UK HET 3TOT NPOLLEcC;

3TO AoporocToswmi npouecc. MNpu 3anycke cboplimka Mycopa Bce NOTOKWU B MPUIOKEHUN
npuocTaHaBnuBarTcs (B 3aBMCMMocCTyM oT Tnna GC);

ropasgo 6onee CNoXxHbI Npouecc, Yem NPocTo cbop Mycopa 1 ocBObOXKAEHME NaMATH.
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A MporpaMMUCTy OOCTYyNeH MeTof Knacca System, KOTOPbIi Mbl MOXEM ABHO
BbI3BaTb 1 OXMAaTb, YTO COOPLLNK Mycopa byaeT 3anyckaTbCa NPy BbIMOMHEHWUM 3TOM
CTPOKM Kopa. 3To olimnboyHoe npegnonoxeHue. Java pellatb, AenaTb 3T0 UK HeT. AB-
HO BbI3bIBaTb System.gc() He peKoMeHAayeTcs.

[MOCKOMbKY 3TO O0BOJSIbHO C/IOXHbIA MPOLLECC M MOXET NOBMAUATb Ha NPOU3BOAMUTENBHOCTb
BCEro NpuIoXeHnsl, OH peann3oBaH BeCbMa pa3yMHo. [119 3TOro UCNosb3yeTcs Tak Ha3bliBae-
Mbin npouecc «Mark and Sweep» (oTMeuan 1 nogMeTan). Java aHaINM3nPyeT NepeMeHHble 13
CcTeka n «oTMme4yaeT» Bce 06beKThbl, KOTOpPble HEObXoaAMMO noanepXmBaTb B pabouem cocTos-
HMW. 3aTEM BCE HEUCMONb3yeMble 00BbEKTbI oumLatoTca. PakTnyeckn, yem bonblue Mycopa u
yeM MeHblle 0ObEeKTOB NOMEYEHbI KaK XUnBble, TeM bbicTpee naet npouecc. YTobbl coenaTtb 310
elle 6onee oNTUMN3NPOBAHHbBIM, NAMATb KY4Y COCTOUT U3 HECKONbKUX YacTen.

1. Monopgoe nokosieHne -- Bce HoBble 0O6bEKTbl HAYMHAKOTCA C MONOOOro NMokoneHud. Kak
TONbKO OHM BbIAENEHDbI B KOAe Java, OHM NonagakoT B 3TOT NoApasaen, HasbiBaembli eden
space. B KOHLE KOHLL0B NPOCTPAHCTBO 3feMa 3anonHaeTca obbekTamMu. Ha aTom atane
NPOMCXOANT He3HaunTeNnbHasa cbopka Mycopa, Tak HasbiBaeMasa minor collection. HekoTo-
pble 06beKTbI (Te, Ha KOTOPbIE €CTb CCbISIKM) MOMeYaloTcs, a HekoTopble (Te, Ha KOTopble
HeT CCbINIOK) - HeT. Te, KoTopble Bbl/In OTMEYeHbI, 3aTeM NEepexoasT B APYron nogpasaen
MO10,0r0 NOKOJIEHWNS MO, Ha3BaHMEM NPOCTPAHCTBO BbXXMBLUNX (CAMO NPOCTPAHCTBO Bbl-
XMBLUMX pa3fenieHo Ha ABe YacTu). Te, KOTopble OCTaIMCb HEMAPKMPOBAHHbIMU, YAANSOT-
cs aBToMaTuyeckom cbopkon Mycopa.

2. BbbkuBLIee nokoneHue -- Tak bygeT npononkaTbCsa 40 TeX Nop, MoKa NPoCTpaHCTBO eden
CHOBA He 3aroJIHUTCH; Ha 3TOM 3Tane HauynmHaeTca HOBbIM UMK, CobbiTna minor collection
NOBTOPSAIOTCH, HO B 3TOM LIMK/IEe BCE OTMEUYEeHHble 06bEeKTbI, KOTOPbIE BbIXXUBAKOT KaK 13
npocTpaHcTBa eden, Tak 1 n3 SO, hakTUUECKM NonagatoT BO BTOPYHO YaCTb NPOCTPAHCTBA
survivor, HasbiBaemyto S1.

3. TpeTbe nokoneHune -- Jltobble 06bEKTLI, NONagarLme B NPOCTPAHCTBO BbIKMBLUMX, MO-
MeyarTCs CHETYMKOM BO3pacTa. AJITOPUTM NPOBEPSET 3TOT CUHETUMK, YTODbI yBMOETH, CO-
OTBETCTBYET /I OH MOPOroBOMY 3HAUYEHMUIO 019 Nepexoga B CTapoe nokosieHue. nasHas
MbIC/Tb B TOM, 4YTO 06beKTbl He 0b6sa3aTenbHO nepexoasaTt n3 SO B S1 npocTpaHCTBa BbIXKUB-
lwmx. Ha caMom gene, OHM NPOCTO YepenytoTcs C TeM, Kyda OHM MePEKSIHYAOTCS NPUN KaxK-
oon minor cbopke mycopa.

Ecnum a3t npoueccbl 0606WnTb, TO BCE HOBbIE 06BEKTbI HAUMHAKOTCA B NPOCTPaHCTBe eden,
a 3aTeM B KOHEYHOM MUTOre nonagaroT B MPOCTPAHCTBO SUrVivor, MOCKOJIbKY OHU Nepexu-
BalOT HECKONbKO LIMKI0OB cbopku Mycopa.

4. Ctapoe NoKoJIeHMe MOXHO pacCMaTpmMBaTb Kak MecCTo, rae nexar AoNroxueyume obbek-
Tbl. Korga o6beKkTbl cobmnpatoT Mycop 13 CTaporo NOKOMEHMUS, MPOUCXOOUT KPYNHoe Cobbl-
Tne cbopkm mycopa. Ctapoe NOKONEHNE COCTOUT TOSIbKO U3 OAHOW CEKLMU, Ha3blBAaEMOW
NOCTOSIHHbIM MOKOJIEHNEM,

5. MNocTosiHHOEe nokoneHue -- NoCcToHHOE NOKONIEHME He 3anonHaeTcs, Koraa obbeKTbl cTa-
POro NOKOJIEHNS [OCTUrAKOT ONpPeaAeNeHHOro Nopora, a 3aTem nepemMelarotcs (NoBbIWakoT-
Cs) B NOCTOSIHHOE nokoneHne. Ckopee, NOCTOSSHHOE NOKOJIeHNe HEMeaJIeHHO 3anoJHSeT-
ca JVM MeTagaHHbIMUK, KOTOPbIE NPEeACTaBASAOT KNacChbl M METOAbI NMPUIOXEHMN BO BPEMS
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BbinosiHeHns. JVM nHorga MoxeT cnefoBatb onpefeneHHbiM npasBuiam s o4ncTky no-
CTOSIHHOIO NOKOJIEHMS, M KOr4a 3TO MPOUCXOANT, 3TO Ha3blBaeTCs NoAHON cbopkon Mycopa
major collection.

0 Takyke, xoTenocb 6bl ewweé pa3 ynomMsiHyTb cobbITMe NOA Ha3BaHMEM OCTaHO-
BMTb MUp. Koraa nponcxoamt Hebonblias cbopka Mycopa (a1 MOSIoA0ro NoKofeHus)
nnn kpynHas cbopka mycopa (gns cTaporo nokoneHus), MMp ocTaHaBNMBaeTCs; opy-
’MMW CNOBaMK, BCe MOTOKM MPUIOXKEHUN MOMHOCTbIO OCTAHAB/IMBAKOTCSA W AOJIKHbI
XOaTb 3aBeplueHns cobbiTua cbopkun mycopa.

C6opwiuk Mmycopa. Peanusauum

1. MocnepoBaTenbHbiv cOboOpLMK Mycopa. ITO caMas npocTad peann3daumnsa GC, NOCKONbKY OHa
B OCHOBHOM paboTaeT ¢ 04HMM NOTOKOM. B pe3ynbTaTe aTa peanunsaums GC 3amopaxkmBaeT
BCE NMOTOKW MPUIOXKEHUS NpK 3anycke. [103TOMy He peKOMeHOyeTCs MCNOoNb30BaTh €ro B
MHOIOMOTOYHbIX MPUIOXKEHUSX, TAKMX KaK CEpPBEPHbIE Cpeabl;

2. MapannenbHbin cbopLumk mycopa. 3To GC no ymonyaHuto gns JVM, KOTopbIn MHOrAa Ha3bl-
BalOT COOpLLMKAMM NPOMNYCKHOM CNOCOBHOCTK. B 0TAnume oT nocnenoBaTenbHOro cobopuun-
Ka Mycopa, OH MCMNONb3yeT HECKOMbKO NOTOKOB 419 yNpaBieHMs NPOCTPAHCTBOM KyuM, HO
TaKXXe 3aMOpaXKMBaeT Apyrue noToKu NpUIoXeHUn Bo BpeMs BbinonHeHns GC. Ecnu Mol
ncnonbzyeM atoT GC, Mbl MOXEM yKa3aTb MaKCKMMasibHble MOTOKK COOPKM Mycopa 1 BpeMmst
naysbl, MPOMYCKHY CNOCOBHOCTb M 3aHMMaeMyto niowanb (pasmep Kyun);

3. Cbopuwmk Mmycopa CMS. Peanusauma Concurrent Mark Sweep (CMS) ncnonb3yeT HECKOJSIbKO
noTtokoB cbopLymka Mycopa ang cbopa mycopa. OH npegHasHaveH aas NPUIOXKEeHUN, KOTO-
pble TpebytoT 6onee KOPOTKMX Nay3 npu cbopke Mycopa 1 MoryT no3BosInTb cebe coBmecT-
HO MCMONb30BaTb pecypchl Npoueccopa co cbopLmkom mycopa Bo BpeMst paboTbl npuno-
XeHus. Mpole roBops, NPUIoXKeHus, ncnonbsytowme atot Tun GC, B cpegHeM paboTtatoT
Me[J/leHHee, HO He NepecTaroT oTBeYaTb, YTObbI BbINOMHUTL cOOpKY Mycopa.

0 CnepyeT OTMETUTb, YTO, NOCKOJbKY 3TOT GC sBNsieTca napasnfiesbHbiM, BbiI30OB
sABHOM cbopKKM Mycopa, TaKoM Kak mcnonb3oBaHune System.gc() Bo Bpems paboThbl na-
panfenbHoro npouecca, npmMeeaeT k c6oto MM NpepbiBaHWIO NapaienbHOro pexmnma;

4. Cbopmk Mycopa G1. Coopunk mycopa G1 (Garbage First) npegHasHayeH ons npunoxe-
HUKM, paboTalowmx Ha MHOFONPOLLECCOPHbIX KOMMblOTepax ¢ 6onbwnM 06bEMOM NaMATH.
OH pocTtyneH ¢ obHoBnenus 4 JDK7 n B 6onee no3gHux sBepcuax. Coopwmk G1 3ameHnT
cbopwmk CMS, nockonbKy oH 6onee ahekTnBen;

5. Z cbopuwmk mycopa. ZGC (Z Garbage Collector) - aTo MacwTabupyeMsbiii cbopLumk Mycopa ¢
HWU3KOW 3a4epPXXKoK, KoTopbln aebtoTnposan B Java 11 B KayecTBe 3KCNEePMMEHTANIbHOMO
BapunaHTa gna Linux. JDK 14 npeactaBun ZGC nop onepaunoHHbiMm cucteMamm Windows
n macOS. ZGC nonyuumn ctatyc production HaunHasa ¢ Java 15.

NTorn paccMoTpeHuns yCTPOMUCTBa NamMaTH

— Ky4a OoCTynHa Be3ae, 06beKTbl 4OCTYMNHbI OTOBCOOY

— BCe 06beKTbl XpaHATCA B Ky4ye, BCe JIOKasIbHble MePeMEHHbIe XPaHATCS Ha CTeke

— CTEK HeOoNroBeyveH
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— W CTEeK U Ky4a MOryT BbITb NepernosiHeHbl
— Ky4a MHOro 6onblie cTeKa, Ho CTek ropasao bbicTpee

3.4.1. 3apaHua gna caMornpoBepKHU

1. Mo kakomy npuHumnny pabotaet cTek?
2. YT0 bbICTPEE, CTEK NN Ky4a?
3. Yto bonble, cTek nnm Kyya?

3.5. KoHcTpyKTOpDI

3.5.1. KoHTponb Hap co3paHueM o6bekTa

YT06bI CO30aTb 0OBLEKT Mbl TPATUM OAHY CTPOKY Kofa Cat catl = new Cat(); nonsa aToro
06beKTa 3aN0NTHATCA aBTOMATUYECKM 3HAUYEHUSIMIU NO-YMONYaHuio (4mcnoBble - 0, normyeckune
- false, cCblIOYHbIE - null). YacTo HYXKHO NPY CO34aHMM faTb KOTY KaKoe-TO UMS, yKasaTb ero
BO3pPacCT M L,BET, NO3TOMY NULLEM eLLE TPU CTPOKM Kofa.

A B TakoM nogxofe ecTb HECKOJIbKO HEOOCTATKOB:
1. npsmoe obpaleHune Kk nonam obbekTa,
2. ecnu nonewn y knacca bynet HaMHoro 6onblue, To o8 CO34aHNSA BCEro N1Lb 04-
Horo obbekTa byget yxoamnTb 5-10-15 CTpOK KoAa, YTO OYEHb FPOMO3LKO U YTO-
MUTENbHO.

Bb1/10 66l HENTOXO MMETb BO3MOXXHOCTb cpasy, npun cosgaHnn obbekTa YKa3blBaTb 3Ha4Ye€HNA
ero nonen. 0na nHuymannsaunm obbekTOB npun cosgaHnm B Java npegHasHavyeHbl KOHCTPYKTO-

pbl.

ﬂ KOHCTPYKTOP - 3TO YaCTHbIW CNyYall MeToda B TOM CMbIC/IE, UTO OH TOXE Bbl-
NOSTHAET Kakne-To OencTBus. MIMa KOHCTpYKTOpa 06583aTefibHO A0IKHO COBMNaaaThb C
MMEHEM Kiacca, BO3BpallaeMoe 3HaueHne He NULIEeTCS.

Ecnu co3patb KOHCTPYKTOP Knacca Cat, Kak NoKa3aHo B JIMCTUHTE , OH aBTOMaTU4ecku by-
LLeT BbI3bIBATbCA NPK co3aaHmnm obbekTa. Tenepb, Npu co3gaHmm obbekToB knacca Cat, Bce KoTbl
6ynyT UMeTb OAMHAKOBbIE MMeHa, LiBET 1 Bo3pacT (3To byanyT benbie AByxneTHue bapcuku).

JInCTuHr 2: He cambli NyYLwnii KOHCTPYKTOP

public class Cat {
String name;
String color;
int age;

public Cat() {
name = "Barsik";
color = "White";

age = 2;
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/] ...

Mpy MCNoNb30BaHMM TAaKOrO KOHCTPYKTOPA, BCe COo3AaHHble KOTbl ByayT ogMHaKoOBbIMM, NO-
Ka Mbl BPYYHYIO HE MOMEHsIeM 3HaYeHUs Ux nonemn. Ytobbl MOXHO 6bINI0 yKasbiBaTb HaYabHble
3HaYeHus nonen ob6beKToB HEO6X0AMMO CO34aTb NAPaMETPU3UPOBAHHbIA KOHCTPYKTOP.

JinctuHr 3: MapaMeTpmn3nMpoBaHHbI KOHCTPYKTOP

public class Cat {
String name;
String color;
int age;

Cat(String n, String c, int a) {
name = n;
color = c;
age = a;

/] ...

B npnBegeHHOM NpuMepe, B NapaMeTpax KOHCTPYKTOpPa MCnonb3yeTcsa nepsas bykBa oT Ha-
3BaHWSA NONs, 3TO CAENaHO ANSA YNPOLLEHMS MOHUMAHUSA NOTUKK 3anonHeHus nonen obbekTa, un
byneT 3ameHeHO Ha bonee KOPPEKTHOE MCMNOJIb30BaHMe Kilo4eBOoro cnosa this. Mpu Takon dhop-
M€ KOHCTPYKTOpPa, Korga nossBMTCS He0bxogMMOoCTb cO34aBaThb B MPOorpamme KoTa, Heobxoanmo
bynoeT 06a3aTeNbHO yKasaTb ero nms, LBeT 1 Bo3pacT. Habop nonen, kKotopble byayT 3anonHeHb!
Yyepes KOHCTPYKTOp, onpeaenseTca pa3paboTyumMkom Knacca caMu, TO eCTb A3blK He 06a3biBaeT
3anosiHATb BCe MOJIS, KOTOPble eCTb B Kflacce 3anucbiBaTb B NapaMeTpbl KOHCTPYKTOPA, HO Npu
Bbl30Be 06513aTesIbHO 3aMno/IHUTb apryMeHTamMmn BCe, UTO eCTb B napameTpax, Kak npu Bbi3oBe
mMeToAa.

Cat catl = new Cat("Barsik", "White", 4);
Cat cat2 = new Cat("Murzik", "Black", 6);

Habopbl 3Ha4YeHNn UMEH, LLBETOB W BO3pacToB byayT nepeaaHbl B Ka4eCTBe apryMeHTOB KOH-
cTpykTopa (n, c, a), @ KOHCTPYKTOP yXKe nepesanuiieT NonyYyeHHble 3HaYeHUs B Nnons obbekT
(name, color, age). To eCTb HayasbHble 3HAYEHMS Nonen Kaxaoro ns obbekToB byayT onpene-
NATbCA TEM, YTO Mbl Nepenaanm emy B KOHCTPYKTOpE.

f3blk NO3BONSAET KaK He 06bABNATbL HM OAHOIMO KOHCTPYKTOPA, TaK U 06BbABUTb UX HECKOSb-
Ko. Tak»Ke KaK 1 Npu neperpyske MeToaoB, UMeeT 3HauYeHne Habop apryMeHToB, He MOXET bbITb
HECKO/TbKMX KOHCTPYKTOPOB C OAMHAKOBbIM HabopoM aprymeHToB. COOTBETCTBYIOLLMIA Neperpy-
YKaeMblli KOHCTPYKTOP BbI3bIBAETCA B 3aBMCUMOCTM OT apryMeHTOB, yKa3blBaeMbIX Mpu BbIMNOJSI-
HEHWKM onepaTopa hew.

Kak TonbKO B NporpamMme B Kjlacce Co3faHa CBOS peanusauns KOHCTPYKTOpa, NyCcToM KOH-
CTPYKTOP, Ha3blBa€MbI TaKXe KOHCTPYKTOPOM NO-YMOJIYAHMIO aBTOMATUUYECKM CO30aBaThCs
He byneT. N ecnn noHagobutcsa Takaa hopmMa KOHCTpYKTOpa, Heobxogmumo byneT co3gaTb ero
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BpPy4YHYyto, public Cat() {3.

0 To ecTb, KOMNUNSATOP Kak-6bl AyMaeT, YTO eCNK Bbl HE ONMUCANIN KOHCTPYKTO-
pbl, 3HAYUT BaM He BaXKHO, Kak byaeT co3gaBaTbCa 0ObEKT, a 3HAYMT, XBAaTUT NyCTOro
KOHCTPYKTOPA, HY a €C/M KOHCTPYKTOP HamnmcaH, 3HaUnT BbIKPyYMBaMTECh CaMMU.

3.5.2. KnwueBoe cnoBo this

B KOHTEKCTEe KOHCTPYKTOPOB, MPUMEHSATH this HY)XXHO B ABYX Cny4yasax:

1. Korgay nepemMeHHOM aK3eMnispa Knacca u nepeMeHHOn MeToaa/KOHCTPYKTOPa OAMHAKO-
Bble UMEHa;

2. Korpa Hy»HO Bbl3BaTb KOHCTPYKTOP OAHOro Tuna (Hanpumep, KOHCTPYKTOP MO yMonya-
HWUIO UMM MapaMeTPU3MPOBaAHHbIN) M3 APYroro. 3To elle Ha3blBaeTCs ABHbIM BbI30BOM KOH-
CTPyKTOpA.

BHMMaTeNbHO MOCMOTPEB Ha NapPaMeTPU3NPOBAHHbINA KOHCTPYKTOP (JIMCTUHT ), BUOMUM, YTO
nepemMeHHble B NapamMmeTpax Ha3blBatOTCA He TaKXKe, KaK Monsa Knacca.

A Henb3a npocTo coenatb Ha3BaHUA NapamMeTpoB MOEHTUYHbIMU Ha3BaHUSM
nonewn, B 3TOM c/lydae BO3HMKaeT npobnema. [1ng npuMepa BO3bMEM MMs KOTa, None
String name. OguH String name NpPUHAANEXUT Knaccy Cat, a gpyron String name
HaxoOuTCS B JIOKaNbHOW BUMAMMOCTUK KOHCTPYKTOpa. JVM, kak n ntobon gpyron anek-
Tpuyeckuni npmubop Bceraa MAET MO NYTU HAMMEHbLLEro CONPOTUBEHUS, KOTAA eCTb
HeonpenenéHHoCTb. To eCTb, KOrga HanmcaHa CTpokaname = name ; Java 6epét camyto
613Ky name N3 KOHCTPYKTOPA 1 AN IEBOW 1 AN NPaBOM YacTu onepaTopa npucea-
MBaHWSA, YTO HE UMEET HMKAKOIro CMbICNa.

JInctuHr 4: icnonb3oBaHWe KNOYeBOro cfioBa this ang napaMmeTpos

public class Cat {
String name;
String color;
int age;

public Cat(String name, String color, int age) {
this.name = name;
this.color = color;
this.age = age;

/] ..

KntoueBoe cnoBo this COWNETCA Ha Bbl3BaBWMIN 06beKT, B pesynbrate vero (B JIMCTUHTE
@MMFI KOTMKa Yepe3 KOHCTPYKTOp byneT yCcTaHOBMEHO co3aBaeMoMy 0bbekTy. Takum obpa-
30M, 34€ecb this No3BonsieT He BBOAUTb HOBblE NepeMeHHble a1 0603Ha4YeHMsa O4HOro 1 TOro
e, UTO NO3BONSAET CAenaTb KoM MeHee neperpy>KeHHbIM AOMNOTHUTENIbHbIMU NePEMEHHbIMMU.

BTopoW cnyyan 4acToro Mcnonb3oBaHMs this ¢ KOHCTPYKTOPaMM - BbI30B OA4HOMO KOHCTPYK-
TOpa M3 APpYroro. 3T0 MOXET NPUroAMTbLCS KOrAa B Klacce ONMCcaHO HECKOTbKO KOHCTPYKTOPOB U
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He Xo4yeTcsl B HOBOM KOHCTPYKTOpEe nepenncbiBaTb KO, MHULMANU3ALNN, NPUBEOEHHbIA B KOH-
CTpyKTOpE paHeeﬁ]. B nucTtuHre B Bbl3blBaeTCs 0ObIYHbIN KOHCTPYKTOP C TPEMS NapaMeTpamu,
KOTOPbI NPUHUMaET UMS LBET M BO3PAcCT, HO, LOMYCTMUM, KOTAa KOTSTa POXKOATCA BO3PacT UM
3a[aBaTb CMbIC/A HET, MO3TOMY, MOXET NPUTOANTBCA U KOHCTPYKTOP MPOCTO C UMEHEM U LiBE-
TOM, a 3a4eM NucaTtb NpMcBaMBaHNE UMEHM U LiBETA HECKObKO pas, eCNIM MOXHO Bbi3BaTb COOT-
BETCTBYOLMIA KOHCTPYKTOP?

JlnctunHr 5: icnonb3oBaHMe KOYEBOro CfioBa this 459 napaMeTpoB

public class Cat {
String name;
String color;
int age;

public Cat(String name, String color) {
this.name = name;
this.color = color;

3

public Cat(String name, String color, int age) {
this(name, color);
this.age = age;

/] ..

Ha Takol BbI30B €CTb OFpaHMUYeHne, KOHCTPYKTOP M3 KOHCTPYKTOPA MOXHO BbI3BaTb TOJIbKO
OLMH pas 1 TONbKO Ha NepBOV CTPOKE KOHCTPYKTOpPA.

0 KntoueBoe cnoBo this B Java MCNonb3yeTcs TONbKO B COCTaBe aK3eMnnasapa
Knacca. Ho HesiBHO K/lloueBoe CNoBO this nepepaeTcs BO BCe METOAbl, KpOMe cTaTu-
yeckux (N03TOMY this 4acTo Ha3bIBAOT HEABHBIM MAPaAMETPOM) U MOXKET ObITb UCMOJb-
30BaHoO g9 obpalieHns kK 06beKTY, Bbi3BaBLUEMY METOL,

CyuwiecTByeT eLé 0ANH BUA, KOHCTPYKTOPA - 3TO KOHCTPYKTOP KonupoBaHua. YTobbl co3aathb
KOHCTPYKTOP KOMMPOBaHUSA, BO3SMOXHO OBbSBUTb KOHCTPYKTOP, KOTOPbIM NMPUHMMAET 06bekT
TOrO Xe TUNa, B HalleM criyvae KOTMKa, B KayecTBe napaMeTpa, a B CaMOM KOHCTPYKTOpe aHano-
FTMYHO KOHCTPYKTOPY, 3aMN0/IHAIOLWEMY BCE NapaMeTpbl, 3aN0/HUTb KaXkaoe none BXO4HOro obb-
eKTa B HOBbI/ 3K3eMnnsap.

public Cat (Cat cat) {
this(cat.name, cat.color, cat.age);

}

Bnarogaps MMelLWweMycs KOHCTPYKTOPY CO BCEMU HYXHbIMK NapaMeTpamu, C NMOMOLLbHO
KJTHOUEBOro C/loBa this ABHO BbI3bIBAETCA KOHCTPYKTOP 3arnofIHAOLWMIA BCE MO CO30aBaeMoro
KOTa, 3HAYEeHUAMM U3 NnepedaHHoro obbekTa, hakTUUYECKM, ero KoNMpyoLwmin. To, YTo Mbl UMeeM

LoamH 13 6a3oBbix NPUHLMMNOB NporpaMMupoBaHns - DRY (oT aHrn dry - UnCTbIN, Cyxol, akpoHuM don't repeat
yourself) - He noBTopanca. Ero aHtaroHnct WET (0T aHrn wet - BnaXHblA, akpoHUM write everything twice) - nuwwm
BCE OBaX<Abl.
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3[ecb, — 3T0 Hernybokasa konus. Ecnv knacc umeeT nsmeHseMble Nons, HanpuMep, MaccuBbl, TO
Mbl MOXXE€M BMECTO NPOCTON caenathb rnyboKyt KONM BHYTPU €ro KOHCTPYKTOPa KONMUPOBaHMUS.
Mpwn rnyboKon KonMmn BHOBb CO34aHHbIN 06BEKT HE AO/KEH 3aBUCETb OT MCXOLHOI0, @ 3HAUNT
NPOCTO CKONMPOBAaTb CCbISIKY Ha MaccuB byaeT HegoCTaTOuHO

3.5.3. 3apaHua gna caMornpoBepKU

1. OnavHnumanmsauum HoBoro o6bekTa abcontoTHO NAEHTUYHBIMUY 3HAYEHMAMN CBOMCTB Ne-
pefaHHoro obbekTa ncnosbayeTcs
(@) NycToM KOHCTPYKTOP
(b) KOHCTPYKTOP NO-yMONYaHUIO
(C) KOHCTPYKTOP KONMMPOBaHUS
2. Y10 03HauaeT Knto4veBoe coBo this?

3.6. WHkancynauma

MHKaI'ICyrIFlLI,VIﬂ CBA3blBaeT AaHHblE C MaHUNYTUPYHOLWNUM MM KOAOM N NO3BONTAET YNPaBJ/IATb
OOCTYNOM K 4YJieHaM KnaccCa U3 OTAEJIbHbIX yacTemn nporpamMmmsbl, NpepocTtaBndd OOCTYMN TOJIbKO
C NOMOLWWbKO onpenesieHHoro paoa MeToaos, YTo NO3BOJIAET NPEenoTBPaTUTb 3noyn0Tpe6neHme
3TUMW JaHHbIMWU. TO eCTb Knacc O0/MKeH npenctaBndTb cobon <<‘-IeprIl;I AWNK», KOTOPbIM BO3-
MOXHO NMoJZib30BaTbC4d, HO €ero BHyTpeHHMVI MeXaHN3M 3allnLlieH OT nospemp,eHWl.

0 Mukancynauua - (aHrn. encapsulation, ot nart. in capsula) — B nHdopma-
TUKe, NMPOLLEeCC pasfeneHns aNemMeHToB abCcTpakLuuii, onpenensolnx ee CTPYKTypy
(naHHble) n noBeaeHMe (MeToAbl); HKANCYNAUMA NpeaHasHavYeHa ansg M3onsaumm KoH-
TPaKTHbIX 0683aTenbcTB abcTpakummn (MPOTOKON/MHTEPdENC) OT X peanmsaumnmn.

B Java B ponv Y€pHOro auiuKa BbICTynaeT Knacc. Knacc cogepxuT B cebe 1 gaHHble (no-
n{a Knacca), u aencteusa (Metoapl knacca) ana paboTbl ¢ 3TUMKM JaHHbIMKU. Bce uneHbl Knacca B
A3blke Java - nons 1 MeToAbl - UMetT MoandurkaTopbl ocTyna. PaHee yxe 6bno onncaH Mmogu-
thunkaTop public, 03HaAYaKOLNIA OOCTYNHOCTb OTOBCIOAY, 0ObIYHO MCMNONb3yeTCs AN MEeTOO0B.

0 MoancmkaTopbl AOCTyNa NO3BONAOT 3a4aTb AOMNYCTUMYH 06/1acTb BUANMO-
CTW OJ19 YNEHOB K/lacca, TO eCTb KOHTEKCT, B KOTOPOM MOXHO ynoTpebnaTb OaHHYH
NnepeMeHHy U MeTos,.

EcTb aBa MogudmnkaTopa, KOTOpble yXKe N3BECTHbl U aKTUBHO UCMOMb3YKOTCA, 3TO public 1
package-private, Take n3BecTHbIM Kak default, nakeTHbIn nnu OTCYTCTBYHOLWMIN MOANGUKATOP.
Y710 3TO 3HAUMT? ITO 3HAUUT, YTO BOODOLLE BCE UTO NULIETCA B Java MMeeT YpPOBEHb AOCTyNa, U
€CJ/IN 3TOT YPOBEHb HE OnpefenéH aBHO, TO Java OTHECET AaHHbIe K YPOBHIO OOCTYMHOCTU BHYTPU
nakera.
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default

/ AN

/ public \

Puc. 6: MogudunkaTopbl 40CTynNa U X OTHOCUTENIbHAs 06/1aCcTb BUOAMMOCTH

MogudurkaTop private onpegenseT 4OCTYMHOCTb TONIbKO BHYTPW Kacca, M npegnovTmuTenb-
Hee BCexX.

BHMMaTeNbHO PpacCMOTPUM KJlacC KOTUKA U3 NINCTUHTA @ Hanpumep, KTO-TO MOXeT co34aTb
XOPOLUEero KoTa, a MOTOM ero nepenmmeHoBaTb, NEPEKPACUTb B 3e/IEHbIV LUBET UK coenatb emy
OTpuULaTENbHbIM BO3PACT, B pe3ynbTaTte B NPorpaMme HaxoasTcs 06beKTbl C HEKOPPEKTHbIM CO-
cTosHMeM. Bce nonga HaxogaTca B nakeTHoOM goctyne. K HMM MoXHO obpatuTbea B l0boM MecTe
nakeTa: AOCTAaTOYHO NPOCTO CO3A4aTb OOBLEKT.

private — camblii CTpormn MogudmnkaTop gocTyna B Java. Ecnu ero ncnonb3oBaTb, Nons
Knacca He bygyT JOCTYnHbI 3a ero npegenamu. Pewas npobnemMy HeCaHKLMOHMPOBAHHOIO A0-
cTyna bblna nonyyeHa npobnema WTaTHOro hyHKLMOHMPOBAHUS, AOCTYN K MOSISIM 3aKPbIT, B NPO-
rpamMMe Henb39 Aaxke NosyunTb BEC CYLLECTBYIOLWLEN KOLLKMK, €CIN 3TO NOHagobuTtcs.

Heobxoanmo pewnTb BONPOCHI C NOSTYyYEHNEM N N3MEHEHNEM 3HAYEHMN nonen. Ha nomoub
NPUXOAAT «reTTepbI» N «CeTTEPbI». HazBaHME NPONCXOOUT OT aHIIMNCKOrO «get» — «nonyvarb»
(T.e. «MeToq, 4NN NONyYEeHNs 3HAYEHMS NONS») U «set» — «ycTaHaBIMBATb».

JInctuHr 6: FeTtepbl 1 ceTTepbl A8 BCEX NOnen

public class Cat {
private String name;
private String color;
private int age;

/] ...

public String getName() {
return name;

3

public String getColor() {
return color;

3

public int getAge() {
return age;

3

public void setName(String name) {
this.name = name;

3

public void setColor(String color) {
this.color = color;

b

public void setAge(int age) {
this.age = age;

3
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B nucTuHre @ MoKasaH NpuUMep HanMcaHus reTTepoB 1 CETTEPOB A1 BCeX MoNew Knacca, 4to
0aéT BO3MOXHOCTb Moy4YaTb AlaHHble U yCTaHaBNMBaTb MX. Hanpumep, ¢ nomollbio getColor
BO3MOXHO NOJSyYMTb TEKYLLEE 3HAUEHME OKpaca KOTMKa.

BaxkHO, 4YTO co3faBas o5 Kflacca reTTepbl U CeTTepbl He TONbKO NOSIBASETCH BOSMOXHOCTb
LOMNOJIHATL YCTAHOBKE M BO3BpPALLEHMWIO 3HAUYEHUI NoJiei OOMNONHUTENbHYIO NOTMKY, HO U BO3-
MOHOCTb PerynnpoBaTtb AOCTYN K NonaM. Hanpumep, ecnv B NporpaMMe Hy>KHO 3anpeTuTb Me-
HSTb KOTUKaM OKpac, TO AJ1s KJlacca NPOCTO He NULLETCS COOTBETCTBYHOLLMIA ceTTep.

BHMMaTeNbHO OCMOTPEB K1acC KOTa BO3MOXHO NMPUNTU K BbIBOAY, YTO XPaHUTb BO3pacT KO-
TOB OY€Hb Heya06HO, MOTOMY UTO KaXKAbl oA, HY>XHO ByaeT 06HOBNATbL 3TO 3HAUYEHME AN1S KaxK-
[oro o6bekTa KoTa B MporpamMMme, a 3TO MOXKET OKasaTbCA YTOMUTENbHO. BbIXOJOM MOXET OKa-
3aTbCsl XpaHeHMe He BO3pacTa, a HEM3MEHSeMOoro napameTpa - 4atbl POXOEHNS U NOACYET BO3-
pacTa Kakabli pas, Korga ero sanpalunBaloT, Befb YeN0BeKy, KOTOpbI 3anpalvBaeT BO3pacT
KOTa, He MHTEePECHO, KaKMM 06pa3oM Nosy4yeHo 3HaveHne, NPOUYNTaHO U3 NOSS UK BbIYUCIIEHO,
€My BayK€H KOHEeUHbIV pe3ynbTaT. 3TO U eCTb MHKANCYNSALUNS, COKPbITME peannsaumu.

3.6.1. 3apaHua ona caMomnpoBepKHU

1. Mepeuncnute MogumKkaTopbl JocTyna
2. VMIHKancynaums - aTo
(a) apxuBMpoOBaHMeE NpoeKTa
(b) cokpbiTe MHopMaLMK O KNnacce
(c) cozpaHMe MUKPOCEPBUCHOM apXUTEKTYPbI

3.7. HacnepoBaHue

3.7.1. Npobnema

BTtopou knut OOI nocne nHKancynaunm - HacnenoBaHue.

MNpenctaBuMm, 4YTO eCTb HeOO6XOAMMOCTb CO3AaThb MOMUMO Kacca KOTUKOB, Kiacc cobauek.
HaHHbIN Knacc byaeT BbIrNSAeTb O4eHb MOX0XNM 0bpasoM, ToNbKO OH byaeT He MayKaTb, a raB-
KaTb, 1 3aMEHNM 000MM XKMBOTHBIM MPbIKOK Ha MPOCTOE NEPEMELLEHME HA NanKax.

17 return color;
18 3
19
Jlnctndr 7: Knacc kota 20 public int getAge() {
public class Cat { 21 return age;
private String name; 22 3
private String color; 23
private int age; 24 public void setName(String name) {
25 this.name = name;
public Cat(String name, String color, int age) {|*° 3
this.name = name; 27
this.color = color; 28 public void setColor(String color) {
this.age = age; 29 this.color = color;
3 30 3}
31
public String getName() { 32 public void setAge(int age) {
return name; 33 this.age = age;
3 34 }
public String getColor() { 36 void voice() {




37
38
39
40
41
42

& GeekBrains 21

System.out.println(name + " meows"); NucTtuHr 8: Knacc cobaku

b public class Dog {

private String name;
private String color;
private int age;

void move() {
System.out.println(name + " walks on paws");

3

public Dog(String name, String color, int age) {

this.name = name;
this.color = color;
this.age = age;
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public String getName() {
return name;

3

e
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public String getColor() {
return color;

3

N R R R
o v 0 3

public int getAge() {
return age;

3

NONNN
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public void setName(String name) {
this.name = name;

3

N ONNN
® 9 o O

public void setColor(String color) {
this.color = color;

3

N
N P O O

public void setAge(int age) {
this.age = age;

3

W

o

o

void voice() {
System.out.println(name + " barks");
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>

~

38 3}

39

40 void move() {

41 System.out.println(name + " walks on paws");
42 3}

OueBnaHO 310 He DRY 1 Henprnemnemo, ecnm nossBUTCS HE06X0AMMOCTb ONKMCcaTb Kiacchl os
Lenoro soonapka. B npueenéHHbIX Knaccax eCTb 0UeHb MHOI0 abCoMOTHO OANHAKOBbLIX M OUYEHb
NMOXOXXMX NOsen N MeTOO0B.

ﬂ HacnepoBaHue (aHrn. inheritance) — KOHLLenums 0bOBEKTHO-
OPUEHTMPOBAHHOIO MNPOrpPaMMMPOBAHMS, COracHO KOTOPOM abCTpakTHbIM TuUn
OAHHbIX MOXET HacnenoBaTb AaHHble U (PYHKLUMOHAIbHOCTb HEKOTOPOIrO CYLLEeCTBYHO-
wero Tuna, cnocobcTBys MOBTOPHOMY MCMOMIb30BAHNIO KOMMNOHEHTOB MPOrpaMMHOro
obecneyeHus.

HacnepoBaHue B Java peannsyeTcs KoueBbiM C/IOBOM extends (aHM. - paclwumpaT). M kot
1 NEC SBNSIOTCS XXMBOTHbBIMMU, Y BCEX OMUCHIBAEMbIX B MPOrpamMMe XMBOTHbIX €CTb MMS, BO3PACT,
OKpac, BCce ONUCbIBaeMble XMBOTHble MOryT 6eratb, npbiraTtb, U OTKANKATbCA Ha MMA. Co3nas
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TaK Ha3blBaeMblli POAUTENIbCKUM KNacc, v cynepknacc (MUCTUHT @), M MOMECTWB B HEro nong,
reTTepbl U CETTEPbI, CTA/I0 BO3MOXHbIM ybpaTb Nong, retTrepbl U CETTEPbl U3 KOTa U nca. Ecnu
nosielt MHOTO, TAaKOHUYHOCTb OMMCAHNS POACTBEHHbIX KNTACCOB MOXET ObiTb BECbMa OLLLYy TUMON.

JInctuHr 9: Knacc >XMBOTHOro

public class Animal {
private String name;
private String color;
private int age;

public String getName() {
return name;

3

public String getColor() {
return color;

3

public int getAge() {
return age;

3

public void setName(String name) {
this.name = name;

3

public void setColor(String color) {
this.color = color;

3

public void setAge(int age) {
this.age = age;

3

YT106bI YyHACNenoBaTb OANH KNAcC OT APYroro, Hy>HoO Nocsie 06baBNEHNS yKasaTb K/loueBoe
CNOBO extends WU HaNMCcaTb UMA POANTENLCKOMO Kiacca Kak 3TO NOKa3aHo B IMCTUHIax @ n IZLZLI
Ecnu nepeHoc reTTepoB BO3MOXEH, TO 3HAYUT A0CTATO4HO 6e360/1e3HEHHO MOXHO NEepeHecTH
N OANHaKOBble MeToAbl.

[MpocTON NepeHOC Koaa B POAUTENBCKMI KlacC NoKasan Hannvne npobnemol. Mogudunkarop
private onpegenset 0bnacTtb BUAMMOCTM TOSIbKO BHYTPU Kflacca, a eCnum Hy>KHO 4Tobbl nepe-
MeHHY0 BblN10 BUOHO eLé 1 B Knaccax-HacnegHuKax, Hy>xeH XoTa 6bl MoandurkaTop goctyna no
yMonyaHuto. Ecnu e Knacc HacnegHMK co3aaétcs B KAKOM-TO ApPYyrom nakete, To 1 default He
noaonaeT.

8 void voice() {
9 System.out.println(name + " barks");
10 3}
JnctuHr 10: Knacc cobaku o _
12 void move() {
public class Dog extends Animal { 13 System.out.println(name + " walks on paws");
public Dog(String name, String color, int age) { |ius 3
this.name = name; 15 |3

this.color = color;
this.age = age;
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JNnctnur 11: Knacc koTa 9 System.out.println(name + " meows");

public class Cat extends Animal { 10 b
public Cat(String name, String color, int age) { H

this.name = name; 12 void move() {
this.color = color; 13 System.out.println(name + " walks on paws");
this.age = age; 14 3

3 153

void voice() {

To ecTb, K UneHaM JaHHbIX 1 METOAAM KJlacca MOXHO NPUMEHATb creaytolme MmoanudukaTo-
pbl OOCTyNa

— private - COAEpPKMMOe Kacca A0CTYMNHO TONTbKO U3 METOA0B laHHOro Kacca,

— public - ecTb AOCTYN (haKTUUECKM OTOBCHOAY;

— default (no-ymonuaHuio) - conepxnmoe Knacca gocTynHo 13 nboro MecTa nakeTa, B KO-
TOPOM 3TOT KJ1aCcC HaxoauTCs;

— protected (3aWMLEHHbIN JOCTYM) COAEPXMMOe AOCTYMNHO TaKXe KaK C Moau(pUKaTopoM
MO-YMOJYaHMIO, HO eLLé 1 ANA KNacCoB-HacNeaHNKOB.

default
protected

/ public \

Puc. 7: MO,EI,VIqJI/IKaTOpr OOCTyna n X OTHOCUTEJIbHAA obnacTb BMOMMOCTH

To eCTb BEpHbIM BapMaHTOM B INCTUHIE @ byneTt npuMeHeHne mogudmnkaTopa protected.

3.7.2. KOHCTpyKTOpbI B HAC/IeA0BaHUN

A HecMoTps Ha TO, UTO KOHCTPYKTOP - 3TO YACTHbIN CllyYan MeToaa, ecnm nepe-
HEeCTM 0 MHaKOBble KOHCTPYKTOPbI KOTa 1 Nca B 06LLNI KNacc XXMBOTHOMO, MporpaMmma
CHOBa nepecTtaHeT paboTaTb, NOTOMY UYTO BaXKHO Y4YUTbIBaTb MEXaHUKY Bbi30Ba KOH-
CTPYKTOPOB Npu HacnenoBaHuu.

Ba)XHO 3aMOMHUTb, YTO NpK co3paHmm Ntoboro obbekTa B NepBYHO oUepeb Bbi3biBA€TCSH KOH-
CTPyKTOp ero 6a3oBoro (pogMTenbCKOro) Knacca, a ToJibKO MOTOM — KOHCTPYKTOP CaMoro Knac-
ca, 06beKT KOTOPOro Mbl co3gaeM. To ecTb Npu co3gaHmm obbekTa Cat cHayana oTpaboTaeT KOH-
CTPYKTOP Knacca Animal, a TOJIbKO NMOTOM KOHCTPYKTOp Cat. HO, MOCKONbKY KOHCTPYKTOP MO-
YMOJTYaHWIO B HALLEM CllyYae nepecTasn co3[aBaTbCs, a APYrnx MoxeT 6bITb 6ECKOHEYHO MHOTO,
3TO CO34a10 HeonpenenéHHOCTb, KOTOPY NPorpamMma paspeLlnTb He MOXKET.

Mpy onucaHnmM Knacca, MOXHO SIBHO Bbl3BaTb KOHCTPYKTOP 6a30BOro knacca B KOHCTPYK-
TOope KJlacca-noTtomka. basoBbIi Kfacc ele HasbIiBalOT «CynepKiaccom», No3aTomy B Java ans
ero 0603HauYeHns NCMNONb3yeTCs KHUeBOe CNOBO super. 34eCb TAKOE e OrpaHuYeHne, Kak u
Npw BbI30BE KOHCTPYKTOPOB AAaHHOMO Kacca (Yepes this) - BbI30B TAKOro KOHCTPYKTOPA MOXET
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ObITb TONBKO OAMH M BbITb TONBKO NEPBOM CTPOKOMW. Taknm 0bpasom, KOA, ANS BCEX XUBOTHbIX B
nporpamme bygeT BbIrnaaeTb cnegyowmm obpasom:

JinctumHr 12;: Knacc XUBOTHOIo

public class Animal {
private String name;
private String color;
private int age;

public Animal(String name, String color, int

age) {
this.name = name;
this.color = color;

this.age = age;

3

public String getName() {
return name;

3

public String getColor() {
return color;

3

public int getAge() {
return age;

3

public void setName(String name) {
this.name = name;

3

public void setColor(String color) {
this.color = color;

3

public void setAge(int age) {
this.age = age;

3

void move() {
System.out.println(name + " walks on paws");

3

O N oA W N R
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JNinctuHr 13: Knacc kota

public class Cat extends Animal {
public Cat(String name, String color, int age) {
super(name, color, age);

3

void voice() {
System.out.println(name + " meows");

3

NncTtudr 14: Knacc cobaku

public class Dog extends Animal {
public Dog(String name, String color, int age) {
super(name, color, age);

3

void voice() {
System.out.println(name + " barks");

}

JNnctuHr 15: Knacc ntuubl

public class Bird extends Animal {
private int flyHeight;

public Bird(String name, String color,
int flyHeight) {
super(name, color, age);
this.flyHeight = flyHeight;

int age,

3

void voice() {
System.out.println(name + " tweets");

3

void fly() {
System.out.println(name + " flies at " +
flyHeight + " m");

Ons npumepa, co3ganu ewé oauH Knacc, HacneaHMKa XMBOTHOro, YTobbl MCMONb30BaTh Ha-
cnepgoBaHMe MO HasHaveHWto. HacnepoBaHMe peanns3yeTcs yepes Ki4veBoe C/I0BO extends,
pacwunpaTb. BaxHo, UTo Knacc-poanTens pacwmpsaeTca PyHKLMOHANIbHOCTbBIO UM CBOMCTBaMM
Kflacca-HacnegHuka. 3To No3BoAuNo, Hanpumep, 0obaBnTb B NTUUKY TaKOe CBOMCTBO KaK Bbl-
cOTa NoNnéTa 1 TaKoW MeTOA, KaK NeTaTb, B AOMNONIHEHNE K TOMY, UTO YMEKT BCE XXMBOTHbIE.
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3.7.3. Object n KackapgHoe HacnepoBaHue

A MHOXeCcTBeHHOe HacrefoBaHue 3anpeweHo! [Ing Kaxaoro co3gaBaemMoro
noakKsacca MOXHO yKa3aTb TOIbKO O4MH cynepknacc. B Java He nogaep>kmBaeTcst MHO-
XXeCTBeHHOe HacnengoBaHue, TO eCTb HacsiegoBaHmMe OOHOro Ksacca OT HEeCKOJIbKNX
CynepKﬂaCCOB.3aTOBO3MONGK)KaCKaﬂHOGHaCﬂeﬂOBaHMG,TOGCTbKﬂaCC'HaCHeﬂHMK
BMOJIHE MOXET 6bITb YbMM-TO poouTenemMm.

Ecnu knacc-poguTtenb He yKa3aH, TaKOBbIM cuMTaeTcs Knacc Object. Taknm 06pasom MOXKHO
CLenaTb BbIBOA, O TOM, YTO Ntobo Knacc B AkaBa Tak UM nHave - HacnegHuk Object 1, COOTBET-
CTBEHHO, BCEX €ro CBOMCTB 1 MeToaoB. O6beKT nogKnacca npencraBnsgeT o6beKkT cynepknacca,
BblpaXasiCb NpoLLe, BO3MOXHO KO BCEM KOTMKaM obpawaTtbcsa Yepes obuiee Ha3BaHne XXMBOT-
Hoe, 1 KO BCeM 0bBbeKTaM B NporpamMMme Bo3MOXHO 0bpaTtntbcsa yepes knacc Object. [NoaToMy B
nporpamMmme He bygeTt owmnbkom HanncaTb Nog0bHbIN KOA;:

Object animal = new Animal("Cat", "Black", 3);

Object cat = new Cat("Murka", "Black", 4);

Object dog = new Dog("Bobik", "White", 2);

Animal dogAnimal = new Bird("Chijik", "Grey", 3, 10);
Animal catAnimal = new Cat("Marusya", "Orange", 1);

370 Tak HasbiBaeMoe Bocxogsllee npeobpasoBaHme (0T NogKnacca BHU3Y K cynepkiaccy
BBEpPXy nepapxuun) nnm upcasting. Takoe npeobpasoBaHMe OCYLECTBNASETCA aBTOMATUYECKN.
Ob6paTHoe He Bcerga BepHo. Hanpmumep, o6bekT Animal He Bcerga sBnsetcs obbekTom Cat Mnm
Dog. NMoaToMy Hucxopsulee npeobpasoBaHme nam downcasting OT cynepkiacca K nogknaccy
aBTOMaTUYECKM He BbINoNHSeTcs. B 3ToM cnyyae Heobxoammo MCnosib30BaTh onepauunto npe-
obpasoBaHMsa TUNOB.

Object animal = new Cat("Murka", "Black", 4);
Cat cat = (Cat)animal;
cat.move();

ObpatuTte BHMMaHMe, UTO B AAHHOM Cllyvyae nepemMeHHas animal npuBoauTCcS K Tuny Cat. U 3a-
TeM yepe3 06beKT cat CTaHOBUTCS BO3MOXHbIM 06paTuUTbCa K (hyHKLMOHaNy KoTa. BaxHo npwu
3TOM, YTO M3HaYaNIbHO ONepaTopoM new Hbin co3aaH 06beKT KoTa, a He Object unu Animal/

3.7.4. Onepartop instanceof u kn4veBoe cnoeo final

Onepartop instanceof Bo3BpaLLaeT UCTUHY, eCiiv 0O6bEKT NPUHAONEXNUT KNACCy UK ero Ccy-
nepkiaccam 1 IoXb B NPOTMBHOM cllyyae. HepegKko gaHHble NpuxogsaT U3BHE, 1 HEBO3MOXHO
TOYHO 3HaTb, KAKOM MMEHHO 06BEKT 3TW AaHHble NpeacTaBnatoT. BosHMKaeT 6onblias BeposaT-
HOCTb CTONIKHYTbCS C olwnbkom npeobpasoBaHus TMNoB. M nepepn Tem, Kak npoeecTu npeobpaso-
BaHMe TMMNoB, He0H6X04MMO NPOBEPUTL BOSMOXHOCTb BbIMOMHUTL NPUBELEHME C MOMOLLbIO One-
paTtopa instanceof.

Object cat = new Cat("Murka", "Black", 4);
if (cat instanceof Dog) {
Dog dogIsCat = (Dog) cat;
dogIsCat.voice();
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} else {
System.out.println("Conversion is invalid");

3

BblpaxkeHne cat instanceof Dog npoBepsieT, ABNSeTCsA M NepeMeHHas cat 06beKToM Tu-
na Dog. Tak Kak B JA@HHOM CrlyYae SIBHO KOT He siBnsieTcs cobakom, To Takas NpoBepKa BepHeT
3HaueHue false, n NnpeobpasoBaHme He cpaboTaeT. A BbipaxeHue cat instanceof Animal
Bblgano 6bl UICTUHHBIN pPe3ynbTarT.

0 Kniouesoe cnoBo final. Knacc ¢ KoHe4yHoW peanusaymen.

KntoueBoe cnoso final MoxxeT NMPUMEHATbCA K KJlaCcCaM, MeTodaM, NepeMeHHbIM (B TOM YvnUcne
aprMeHTaNIMGTOﬂOB)ijMMeHMTeﬂbHOI<KﬂaccaM,aTOBO3MOHHOCTb3aﬂpeTMTbHaCﬂeﬂOBa'
Hue. To eCTb, eCcnn NOMEeTUTb 3TUM KJIHOYEBbIM C/IOBOM, Hanpmumep, NTUYKY, TOrAa, eCnm B Koae
Ha4yaTb NMcatb KJiaCC Hanpmmep, nonyraﬁqMKa, M yKa3aTb, HacliegoBaHWe OT NTULbl, TO BbiBe-
petca Cannot inherit from final.

Bird {
(Stping name , Cannotinherit from final 'ru.gb.jcore.Bird' i \2Year flyHeight) ﬂ

(name, color, bir

Animal

& sources-draft

Puc. 8: Owmnbka HacnepoBaHua oT final knacca

3.7.5. A6cTpakuums

NHoroa abcTpakumio BblOeNSAHOT, Kak YeTBEPTbIN npuHumn OOI.

ABCTpaKTHbIN KflacC — 3TO HaNMCaHHAsA MaKCUMasibHO LWWMPOKUMIU Ma3KaMu, Npubnmnsntenns-
Has «3aroToBKa» ans rpynnel 6yayLwmx knaccoB. 3Ty 3aroTOBKY Hesb3s MCMNOMb30BaTb B YACTOM
BUOE — C/IMLIKOM «Cblpasi». Ho OHa onucbiBaeT HeKoe obliee CoOCTosAHME 1 NOBeAeHNe, KOTOPbIM
6yoyT obnapgatb byayuwine knaccbl — HacnegHMKM abCcTpakTHOro Kiacca.

ABCTpPaKTHbIMWU MOTYT ObITb HE TONbKO KN1acChl, HO M MeToabl. AGCTPAKTHbIU METop, - 3TO Me-
Ton 6e3 peannsaunun. Bce XXMBOTHbIE B NpUMepax Bbille yMetoT n3aaBaTb CBOM 3BYK. VI3BECTHO,
Ha aTane NPOeKTUPOBAHMA XXUBOTHOIO, UTO BCE XXUBOTHbIE OO/KHbI N30aBaTb 3BYK, HO HEBO3-
MOXHO CKa3aTb, Kako MMeHHO. [103ToMy, onpenenseTcs, UTo y XXMBOTHOIO eCTb MeTO4, U30aTb
3BYK, HO peanusaums 3Toro MeToaa B XXMBOTHOM He NuLeTcs, CZIMWKOM Mano ceegeHun. Noato-
My, METOZ, NoOMeYaeTcs Kak abCTpaKTHbIN.

YTo bymeT, ecnv nporpamma nonbiTaeTcs Bbi3BaTb METOL voice() Y XKUBOTHOIO?

Knacc *KMBOTHOIroO MakcMmanbHO abCTpaKTHO OMMCbIBAET HYXKHYH HaM CYLLHOCTb — XMBOT-
Hoe. Ho B MUMpe He CyLLeCTBYET «MPOCTO XXNBOTHbIX». ECTb rybKun, Urnokoxune, xopaosble 1 T.4.
[aHHbIN Knacc Tenepb CANLWKOM abCTpaKTHbIN, YTObbI NporpaMma Morsa c HUM HoOpMasibHO B3a-
NMOOENCTBOBATb, a 3HAYNT NPOCTO ABNAETCA YEPTEKOM N0 KOTOPOMY byayT co3aaBaTbCs Aasb-
HeuLme KNnaccbl XXMBOTHbIX. OTMETUM 3TOT (haKT SBHO, HANMCaB K/IKOYEBOE C/IOBO abstract y
Knacca.
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i

— ABCTpaKTHbIN METOA, - 3TO METO, He coaepKaliuii peanunsaumm (0b6bsaBneHne me-
TOOa).

— ABCTpaKTHbIN KNacc - Knacc cogepxawmm xots bl 0oguH abCTpaKTHbI METOA.

— ABCTpaKTHbIV KNAacc HeMb3s MHCTaHUMNPOBaTb (Co34aTb 3K3eMNnap).

OueBuWAHO, YTO abCcTparnpoBaHme MeToaa BblHyXKaaeT abcTparnpoBatb Kiacc, HO He Haobo-
POT, abCTPaKTHbIN KNacc HeobsizaTeNbHO AOMKEH coaep:KaTb abCcTpakTHble MeToAbl, (hakTuye-
CKMW, 3TO NPOCTO 3anpeLleHne Co34aHNs 3K3eMMNSPOB.

3.7.6. 3apaHua ona caMoMpoBepKHU

1. Kakoe K/toueBoe CNoBO UCMOb3yeTca Npu HacneLoBaHUK?
(@) parent
(b) extends
(c) kak B C++, ucnonb3yetcsa gpoeTo4me
2. super - 3710
(@) ccbinKa Ha yny4dlleHHbI Knacc
(b) ccbinka Ha paclWMpeHHbIN Knacc
(c) ccbinka Ha poauTeNnbCKUI KNacc
3. He Hacnepytotcs oT Object
(@) cTpokwm
(b) noToku BBOAA-BbIBOAA
(c) HK TO HK pgpyroe

3.8. Monumopdusm

Monumophnam — 370 BO3SMOXKHOCTb 0OBLEKTOB C OAMHAKOBOWN cneuudmKaumnen nmeTb pas-
nuynyto peanusauuto (Overriding). MonnmopcnsM BblipaXkaeTcsl BO3MOXHOCTbIO Nepeonpeae-
NeHnsa NnoBefeHns cynepkacca (HacTo MOXHO BCTPETUTb YTBEPXKAEHME, YTO NP NOMOLLM ne-
perpy3sku. OCHOBHas CyTb B TOM, YTO B K/laCCe-poanTENE MUMEETCA HEKOTOPbIV MeTo, HO peanu-
3aLMsa 3TOro MeToga pasHas y Kaxkgoro Kriacca-HacnegHuka, hakTmyeckm aTo U ecTb NosMmop-
husm.

BblHeceM nocneaHuii OCTaBLUIMACS B KOTUKAX M NTUYKAX MeTo, B 06 M KNacc XKMBOTHOTO. B
KJlaccax-noToMKax ONpeaenvMm Takme e MeToabl, Kak M 06bsABNEHHbIN METO Kilacca poauTens,
KOTOPbINA XOTUM U3MEHUTb.

JNnctuHr 16; Knacc koTta

public abstract class Animal {
/] ...

void voice();

/..
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3

public class Cat extends Animal {
public Cat(String name, String color, int age) {
super(name, color, age);

3

@Override
void voice() {
System.out.println(name + " meows");

3

MNony4yaeTtcs, Npu HacnegoBaHUM oT Animal, y KOTOPOro ecTb MeTop voice( ), Kflacc KOTUKa
caM onpenensieT, Kakom OH N30aéT 3BYK.

ﬂ AHHOTaLMKN peannsyloT BCMOMOraTesibHble MHTepPteNChbI.

AHHOTaums @0verride NpoBepsieT, AENCTBUTENBHO /I METOoL, Nepeonpenensercs, a He ne-
perpyxaetcs. Ecnum cyuwiectByeT owmnbka B cMrHaType meTtoga, To KOMNUASTop cpady 06 aTom
CKaXerT.

Monumoptn3am valle BCEro MCNOMb3yeTCcs Korga HY>XXHO onucaTb noBeaeHne abcTpakTHO-
ro Kjacca WUiam Ha3HauyMTb PasHbIM HAaceaHMKaM pa3Hoe NoBedeHne, OANHAKOBO Ha3BaHHOE B
Knacce pogutene. Ho ecTtb 1 cuTyaumm, Korga BCe KacCbl AenaroT YTO-TO OAMHAKOBO, a OAMNH
OenaeT 370 KaK-To MHave. [pogeMOoHCTpMpyeM Ha NnpuMepe Knacca Snake, 3Mes.

Mo oueBMAHBIM NPUYNHAM 3MENKA HE MOXET XOANTb Ha Nnankax. NNo3aTomMy 3ToO NOBeAeHMe y
3Melkn bygeT nepeonpeneneHo.

JNnctunur 17: Knacc koTta

public class Snake extends Animal {
public Snake(String name, String color, int age) {
super(name, color, age);

3

@Override
void move() {
System.out.println(name + " crawls");

3

@Override
void voice() {
System.out.println(name + " hisses");

3

Takxke, Hanpumep, MOXHo bbINo co3aaThb Yepenaxy, Kotopas He ymeeT beraTb, pblby, KOTopas
He 130aET 3BYKOB, C/TOHA, KOTOPbIN HE YMEET NMpbIraTh, B OT/INYNE OT OCTasIbHbIX, MPAKTUKYIOLLNX
«cpegHee» noBegeHue.

CTOUT NOMHUTb, YTO NEpPeonpenensaTb MOXHO TONTIbKO HeCTaTM4Yeckne metoabl. CtaTnveckme
MEeTOAbl HE HaceayTCa B NPMBbLIYHOM CMbICNE U, CefoBaTeNnbHo, He nepeonpenensatotcs. Co-
3[aB B XXMBOTHOM M KOTE CTaTUYECKNI MeTOo,C OAMHAKOBOW CUrHATYPOM Mbl CMOXeM HabntopgaTb
TO, YTO Ha3blBAETCHA XaNAMHIOM, MHAYe COKPbITUEM UMM NepeKpbITUEM. TakKe, 0bpaTuUTe BHMMa-




0 N o U W N R

O O N o oA W NP

PR
P o

& GeekBrains 29

HMe, YTO NOoMbITKA HaNMcaTb Y 3TUX MeTOA0B aHHOTaUMIo @0verride BbI30BET OWIMOKY KOMOUASA-
LUU.

public class Animal {
/] ...
public static void self() { ... }

3

public class Cat extends Animal {

/] ...
public static void self() { ... }

[Nlo Kooy BMOHO, YTO KilacC yHacnenoBancd U MeTon OO0/HKEeH rnepeonpenenntbCs, BHELWHe
ecnu co3gatb Animal a u Cat c, bBygeT noxoxe, YTo Tak M NPOM30LNO, HO ecnu caenaTb obe
nepemMeHHble Tuna Animal, o4eBMOHO, YTO NOBeAeHNe N3MeHUNocb. CTaTuyeckume YneHbl knac-
ca OTHOCATCA K KJaccy, T.e. K Tuny nepeMeHHon. NoaTtomy, 10rM4Ho, 4To ecnu Cat MMeeT Tun
Animal, To u MeTop byneT Bbi3BaH y Animal, a He y Cat.

ﬂ MNMonnmopnam B A3blKkax NPOrpaMMmMpPoOBaHNa N TEOPUM TUMOB — CNOCOBHOCTb
thyHKUMM 0bpabaTbiBaTh AaHHbIE Pa3HbIX TUMOB. BbioensaoT napaMeTpruyecKknin nonm-
Moptn3m n ad-hoc-nonnmopdunsm.

LLInpoko pacnpocTpaHeHo onpefeneHue noammopdursama, npunuceiBaeMoe boépHy CTpa-
YyCTPyny: «OAWH UHTEepPdEenc — MHOro peanusaunmn». NMonnmopgusm - ato ropasgo bonee wu-
pOKOe MOHATUE, YeM NPOCTO NepeonpeneneHe MeToL4oB, B 3Ty TEMY 3aBA3aHbl pasHble UHTe-
pecHble TeOpUKU TUMOB U MH(OPMALMK, MHOXECTBO NapagurM nporpaMmmpoBaHmsa un gpyroe. C
YTUNUTAPHOM TOYKM 3PEHUSA, OCTANCS eLLé OOMH BapuaHT, KOTOPbIM, TEM HE MeHee, He JoTAru-
BaeT 40 UCTUHHOIro nonmmopgusma.

0 K nonumopuramy Takxke oTHocuTcs neperpyska metogos (Overloading) - nc-
nonb3oBaHMe bonee 0gHOro MeToaa C OOHMM U TEM Xe MMEHEM, HO C pPa3HbIMM Napa-
MeTpamMu B O4HOM M TOM e KJlacce Uan Mexay CynepKaaccoMm m nogkKnaccamu.

Meperpyska paboTaeT TakXe, Kak paboTtana 6e3 ABHOM NpMBA3KM Koda K napagurme OO0I,
HWYEro HOBOro, HO AJ1 NopsiAKa cnenyeT co3naTbh BO3MOXHOCTb XXMBOTHbIM NepeMeLlaTbcs He
TONbKO abCTPAKTHO, HO M Ha KaKOe-TO KOHKPETHOE MeCTO MM Ha KaKoe-TO KOHKPeTHOe KOosu-
4YecTBO LIAroB.

void move() {
System.out.println(name + " walks on paws");

3

void move(String to) {
System.out.println(name + " moves to " + to);

by

void move(int steps) {
System.out.println(name + " moves " + steps + " steps away");

3
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Kak BMoHO, MeTogbl UMET OAMHAKOBbIE Ha3BaHMA, HO OTIMYAIOTCS MO KOJTn4yecTBYy napa-

METPOB 1 UX TUNy.
Y106bI CTUNb BalLEe MPOrpaMMbl COOTBETCTBOBAs KoHuenuyum OO0 n npuHumnam OO B Java

cnenywnTe cneayroLLIMM coBeTaMm:

BblOENANTE rMaBHble XapaKTEPUCTUKN 0O6BbEKTA;

BbloenanTe obuime CBOMCTBA M NOBeAEHWE U UCMONb3YNTEe HacnengoBaHe Npu co3gaHum
06bEKTOB;

MCNoNb3ynTe abCTpaKTHbIE TUMbI AN ONUCAaHNS 06bEKTOB;

CTapanTecb Bcerga CKpbiBaTb MeTOAbl U NOMS, OTHOCSALWMECS K BHYTPEHHEN peanmsaumnm
Knacca.

3.8.1. 3apaHua gna caMornpoBepKHU

1.

2.

ABnaeTcs nu neperpyska nonnMopgrsamMom
(@) ba, 3aTO UCTUHHbIM NONMMOPHU3M
(b) ma, 3TO YacTb UCTUHHOrO NonMmopdrsmMa
(c) HeT, aTo He nonMMoptnsm

Y10 0b653aTenbHO ANng nepeonpeaneneHmnsa?
(@) NnonHoe NOBTOPEHME CUTHATYPbl MeToaa
(b) nonHoe noBTOpEHME TeNna MetToga
(c) aHHoTauwms Override

NMpaKkTuyeckoe sapaHue

1.

Hanucatb Knacc KoTa Tak, 4Tobbl Kaxxaomy 06bekTy KoTa NpucBamMBancs IMYHbIN Nopsag-
KOBbIM LLeSIOUYNCIIEHHbIN HOMEP.

HanucaTb knaccbl KoTa, cobaku, NTULbl, HACNEOHMKM XKUBOTHOrO. Y BCeX eCTb TpU Aen-
CcTBUA: bexaTb, NNbITb, NPbIraTh. JeNCTBUA NPUHMMAIOT pasMep NpenaTCcTBMSA M BO3BpaLla-
toT Bynes pe3ynbrar. Tpy orpaHMYeHUs: BbICOTa NPbIXKKa, PACCTOSSHME, KOTOPOE XXNUBOTHOE
MOXeT npobexaTtb, paccTossHMe, KOTOPOE XXWUBOTHOE MOXET NMporbiTb. CnenyeT y4yecTb,
YTO KOTbl He N0bAT BOAY.

* [o6aBUTb MexaHu3M, co3garowmn 25% pa3bpoc 3HaUEHNI Kaxgoro OrpaHnyYeHns ons
Ka)kgoro obbekTa.
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TepMuUHbI, onpeaeneHus U CoKpaLLeHusa

NHkancynauua

Knacc

KoHCTpyKTOpP

Kyua

HacnepoBaHue

ObbekT

MNonnmopctnsm

Cbopuwmk Mycopa

CTtaTtuka

Ctek

(aHrn. encapsulation, ot nat. in capsula) — B MH(opMaTuKe, Nnpouecc pas-
LleNneHna 3N1eMeHTOB abcTpaKkuuii, onpegenstowmx ee CTpykTypy (oaH-
Hble) U noBefeHne (MeToabl); MHKaNCcynsauusa npegHasHavyeHa ans nsons-
LMW KOHTPaKTHbIX 0bs3aTtenbcTtB abcTpakumm (NpoTokon/uHTepgenc) ot
X peanunsauymm.

onpenenseT opMy N CyWHOCTb 06beKTa 1 ABNSAETCS TOrMYeCcKon KOH-
CTPYKLMEN, Ha OCHOBE KOTOPOW MOCTPOEH Bech A3biK Java. OnpenenseT
HOBbI TUMN OAaHHbIX

3TO YacCTHbIM Crnyyanm MeToda, npefHasHadeHHbIn ons nHUUManusauum
0b6BbEKTOB Npu co3gaHmn B Java.

agpecyemMoe NpoCTPaHCTBO onepaTUBHON NamMATK KOMMbtoTepa. Kyya co-
LLePXUT BCe 0OBbEKTbI, CO3AaHHbIE B BalLeM MPUIOXEHWM, HE3aBUCMMO OT
TOro, Kakov NoTOK co3aan oO6bekKT.

(@Hrn. inheritance) — koHuenuus O6BHEKTHO-OPMEHTUPOBAHHOIO MNPO-
rPaMMUpPOBAHMS, COraCHO KOTOPOM abCTPaKTHbIM TUM OaHHbIX MOXET
HacnenoBaTb JaHHble N (YHKLMOHANbHOCTb HEKOTOPOTO CYLLLECTBYOLLE-
ro Tuna, cnocobcTBys MOBTOPHOMY MUCMOJSIb30BAHMUIO KOMMOHEHTOB MNpPo-
rpaMMHoOro obecneveHus.

KOHKPETHbI 3K3eMNAAP Kracca, CO34aHHbIM B MporpaMmme

3TO BO3MOXHOCTb 06bEKTOB C OAMHAKOBON cneundmkaumnen nMeTb pas-
NMYHYIO peannsaumio

cneunannsanpoBaHHada nognporpaMmma, ovynwarowad namMaTb OT HEWUC-
NoN1b3yeMblIX 0b6BbEKTOB.

(cTaTnyeckui KOHTEKCT) static - (OT rpey. HENOABWXHbIN) — pa3fen Me-
XaHWKM, B KOTOPOM M3y4atoTCs YCNOBUSA PAaBHOBECUS MEXaHMYECKUX CU-
CTeM nof, AeNCTBMEM NPUIOXKEHHbIX K HUM CUT U BO3HUKLUMX MOMEHTOB.
B s3blke nporpaMMumpoBaHma Java - NPUHAANEeXHOCTb MNOMs U ero 3Have-
HWUS He 0ObeKTY, a Knaccy, 1, Kak cneacTeme, AOCTYMHOCTb TAKOro Nnoss u
ero 3Ha4YeHus1 B eAMHCTBEHHOM 3K3eMMIsipe BCEM 06beKkTaM Knacca.

CTPYKTYpa AaHHbIX, paboTatowasn no npuHumnny LIFO (last in, first out) nnn
FILO (first in, last out). CTekoBasi namMsATb OTBEYAET 3a XPaHEHMEe CCbIJIOK
Ha 06BbEKTbI KyuM 1 32 XpaHEHWE TUMOB 3HAYeHWUI (TaKyKe U3BECTHbIX B
Java KaK NpMMUTUBHbIE TUMbI), KOTOPbIE COOEPKAT CAMO 3HaYeHue, a He
CCbISIKY Ha 0O6BEKT 13 KyuMu.
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