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BBenenue

Y4eOHO-METOIMYEeCKOe IMOCOOMEe  CONEPKUT  ONMUCAaHWUE OCHOBHBIX  JJIEMEHTOB H
KOHCTpYKIMii si3pika  Java. Kiaccel, wuHTepdeichl, HacleJoBaHWEe, WCKIIOUEHUS, KIacChl
CTaHJAPTHOM  OWMONMOTEKH, KOHIETIUN OOBEKTHO-OPHEHTUPOBAHHOTO  MPOTPAaMMHPOBAHUS
OIMCaHbl TEOPETUUECKH, A TAKKE PACCMATPUBAIOTCS HA IPOCTHIX IIPUMEpax.

[lepBas raBa mocoOus SBJISETCS BBOJHOW M pacCMAaTPUBAET MPOCTEHINEe MPUIOKEHUE Ha
Java ¢ 1enpr0 MO3HAKOMHMTHh HAaUMHAIOLIETO NMPOTPaMMHUCTA CO CTPYKTYpPOM mporpammsl. Bropas u
TPEThs TJIaBbl MOCBSALIEHBI OMHUCAHUIO OCHOBHBIX KOHCTPYKIIMM $I3bIKa M MAacCHBOB, KaK CaMbIX
MIPOCTBIX CPEICTB OOpaOOTKM M XpaHEHUs JaHHbIX. B deTrBepTas u mAToil riaBax 0OCYKIaroTCs
BO3MOYKHOCTH HEKOTOPBIX CYIIECTBYIOIIMX KJIACCOB CTaHAApTHhIX nakeToB Java. Illectas rimasa
MOCBSIIEHA KJlaccaM Juist paboThl CO CTpOKaMH. DTH IJIaBbl MOKA3bIBAIOT LIMPOKUN CHEKTpP 3ajad,
KOTOpBIE PEIIAIOTCA YK€ CYLIECTBYIOLIMMH KIACCAMH.

[Tate cnenyromux rmaB (7 — 11) onuchIBalOT OCHOBHBIE MOHATHS M MPUHIUIBI OOBEKTHO-
OPHEHTUPOBAHHOTO MOJAX0Aa K MPOrpaMMHUpPOBaHMIO. JTO Haubosee coBpeMeHHas U 3(hdeKkTuBHas
TEXHOJIOTHUs CO3JJaHUs NMPOrPaMMHBIX MPOAYKTOB. MaTepuan 3THX IJIaB MOJE3€H NpU pa3paboTKe
IporpaMM He TOJIBKO Ha si3blke Java, HO u Ha MHorux Apyrux (C++, Python, C#, u T.n.). Bee
OCHOBHBIC KOHCTPYKIIMM S3bIKa M NPUEMBI OOBEKTHO-OPUEHTHPOBAHHOI'O IPOTrPaMMHUPOBAHMS
noJpoOHO HPOMJUTIOCTPUPOBAHBI MpuMepaMu Kopa. [locnennss riaBa oOcykaaeT 0COOEHHOCTH
BBOJZIa U BbIBOJA B Java.

[Tocobue mnpeanasHaueHo [yt cTyneHToB HampasieHus 02.03.02 dynnameHtambHas
uH(pOpMaTHKa U MHPOPMALIMOHHBIE TEXHOJIOTUHU JJIs1 UCIIOIb30BAHUS B XOJE€ M3YyUEHMs MaTepuasa
kypca «llpaktukym Ha OBM 10 OOBEKTHO-OPUEHTHPOBAHHOMY NpPOTrpaMMHUpOBaHHIO». Kpome
3TOT0 OHO MOJIE3HO MPHU OCBOEHUU Kypca «OOBEKTHO-OPUEHTHPOBAHHOE MPOTrPAMMHUPOBAHUEY, a
TaKKe€ MOXKET OBITh HCIOJIB30BAaHO KaK ydeOHOe MocoOue it KypCcOB «SI3BIKM M METOIBI
nporpammupoBanusiy M «lIlpaktukym Ha < OBM  mo  00BEKTHO-OPHEHTHPOBAHHOMY
nporpammupoBanuio» s Harpasierus 01.03.02 [Tpuknagnas MaremMatika U ”HPOPMATHKA.

[Tocobue MoxeT OBITH MOJE3HO M BCEX NpenojaBareneii, BeAyIIUX 3aHATHA IO
MIPOrpaMMHUPOBAHUIO, U JJISl IPOrPaMMUCTOB, HAUMHAIOIINX U3y4aTh 3bIK Java.



1. «IIpuBet, JAVA!»

B ocHoBe KOHCTpYKIIMH si3bIKa Java NexuT monatue kiacca. Kmace ompexnensier gpopmy u
CYIIHOCTh OOBEKTa M 00pa3yeT OCHOBY OOBEKTHO-OPHMEHTHPOBAHHOTO MporpammupoBanus. [lo
CYTH, KJacC ONpeeNsieT HOBbIM TUIl JaHHbBIX, SBJSIOLIUICS HI€aTU3UPOBAHHBIM MIPEICTABICHUEM
CYIIHOCTH W3 TpeIMEeTHOH obnmactu. B ommcaHue kiacca BHOCATCS CBOWCTBA M IOBEJCHHE
CYIIHOCTH, KOTOpbIE Ba)KHbl JIJISl pEIIEHUS [IOCTaBJICHHOM 3aJadyd M UTHOPHUPYIOTCA
HECYIIECTBEHHbIE XapakTepucTuku. [locie ompezneneHuss HOBOroO THUIA €r0 MOKHO HCIIOJIb30BaTh
JUTSI CO3/TaHUSI OOBEKTOB (PK3EMIUISIPOB) TAHHOTO Kjlacca.

JIro60i#1 37eMeHT MpeaAMEeTHOH o0siacTH, KOTOPBIH TpedyeTcs peaian30BaTh MPOrPaMMHO,
WCIIONB3YS TEXHOJIOTHIO MPOTPAMMHPOBAHUS Java, TOKEH ObITh 3aKIII0UeH BHYTPH Kiacca. Takum
o0pa3oM, Bechb MPOTPaMMHBIN KOJ, HANMCAHHBIA Ha s3bIKe Java, MHKAINCYIUPYETCS B Tpe/enax
MIOMMEHOBaHHBIX KJIaccoB. To eCcTh MporpaMma, HamuMcaHHas Ha A3bIKE Java, MpeacTaBisieT coOon
OJVUH WJIN HECKOJIbKO KiaccoB. Kaocowlit Knacc peanuszyemca 6 omoeavHom ¢haiine c¢
pacwupenuem .java. Uma knacca nayunaemcsa c 001vuioil 0yKevl U 007IHCHO COBRAOAMbL C
umeHnem (aiina, ¢ KOmopom Kiacc dyoem peanu3oeaH.

Knaccel, rpynnupyroTcss o InakeraM B COOTBETCTBHUM CO CBOMM Ha3HadeHHEM. BHyTpu
MakeTa y KaxJoro Kjacca JODKHO OBITh CBO€ YHHMKAJIbHOE HMS, HO B Pa3HbIX MaKeTax HMEHa
KJIAaCCOB MOTYT MOBTOpAThCS. Hanpumep, Mbl MOkeM co3aath Kiacc List, mOMECTUTDH ero B MakeT U
He OeCIOKOUTCS O TOM, YTO KTO-TO €€ MOXKET CO3[aTh KJIACC C TOYHO TaKWUM K€ MMeHeM. Takum
o0pa3oM, IMakKeT SBJSETCS CIEUUAIbHBIM MOJYJEM, KOTOPBIA COJEPKUT TPYMIy KJIAacCoB,
00beTMHEHHBIX B OJHOM IpOCTpaHCTBe MMEH. Pacmpenenenne KiaccoB IO MakeTaM IO3BOJISET C
OJTHOW CTOPOHBI PEHIUTh MpoOsieMy KOHQUIMKTa MMEH, a C APYrod MperoCTaBisieT BO3MOXKHOCTb
6onee »¢pGEKTUBHO OCYUIECTBISTH YNPaBICHHE JOCTYIIOM, TO €CTh TIO3BOJSET YIPOCTHUTH
HABUTAIMIO 10 MpoeKTy. [l oOpalenus K 3ieMeHTaM MakeTa UCIONb3YeTCs MyTh, COCTOSIIUN U3
Habopa MOJMAaKETOB, pa3AeICHHBIX TOYKaMH. BHYTpH OHOTO MakeTa MCIONb3YIOTCS MMPOCTO UMEHA
KJ1accoB 0e3 oOpalieHus K UIMEHU IaKeTa.

B mo6om npoekTe Ha si3bike Java 00s3aTeNbHO MPUCYTCTBYET 21A6HbLI KAacc, TaK Kak 0e3
HEro HEBO3MOXHBI cOOpka W pabota mnpunoxeHus. Inaguwiit Kaacc — 3TO KIAcC, KOTOPBIN
00s13aTeIbHO COJEPKUT METOJ] Main, MCHONb3YeMbI B KayecTBe TOUKM BXOJa B IPOrpammy.
['maBHBIN K1acC MPUHATO HA3bIBATh MainClass uimu umenem pa3zpabaTbIBa€MOro MPHIIOKEHHUS.

B kadecTtBe IepBOMl IpOrpamMmbl pPacCMOTPUM TPAAMLMOHHBIA IMPUMEp, BBIBOAAIINMN HA
skpaH coobmenue «IIpuser, JAVA!». Jlng storo cozmaanm naker myClasses 1 1006aBuM B HETO
maBHbIM Kiacc ¢ umeHeM  MainClass. [maBubIii kiacc pasmemiaercs B (aitie ¢ uMeHeM
MainClass.java.
package myClasses;

public class MainClass {

public static void main(String[] args) {
System.out.printin("MpuseT, JAVA!");

}
}

B nmepBoii CTpoKe KOAAa 3amMCaHO YTBEPXKICHHUE package, OIIPCACIIAIONICC MAKET
myCIasses, KOTOpOMY IpHHAJJIe)KAT KJIaCChl, OIIMCaHHBIC B JAHHOM MOJYJIC.



Jlanee WIeT ONMCAHWE Kiacca, HauMHAIOIIEECs ¢ MoAudHKaTopa I0CTymna. B paHHOM
npumepe — public, To ects ny6nuuneli, obmenocTynupli. Hauano kiaacca oTMedaeTcsl Cily:KeOHBIM
ciooM Class, mocie koToporo ciieyer uMs Kiacca.

Camo ommcaHue (Tenmo) Kiacca COACPKUTCS BHYTPH (QHUIYpHBIX CKOOOK. B Hamei
NpOCTENIEH TporpaMMe TeNO Kiacca COAEPKMT TONLKO oaMH Mertox Main(). Meron sisercs
obmenoctynsbM (Momudukarop public) u crarmueckum (Momuduxarop static). Momudukarop
static oGecrieunBacT BO3MOXKHOCTE BbI30Ba MeToga Main() B Hayaie mporpaMmbl 0e3 cO3MaHUs
9K3eMILIsIpa (00BEKTA) Kilacca.

Bce, 4TO COAEPKUT METOI MJIM TEJIO METOJA, 3alMCHIBAETCS BHYTPH (PUIYPHBIX CKOOOK. B
HAlIeEM MPUMEPE METOJ BBINOJIHAET €IMHCTBEHHOE IEHWCTBUE — BBIBOJA HAa KOHCOJb COOOIIEHHE
«[puser, JAVA!». Jlna storo B kimacce System ompenensiercss mepemenHas ¢ umenem OUL,
SBJISIOLIascs dK3eMiuisipoM kiacca PrintStream (omun u3 kinaccos Java API), B koropom ectb
mertox printin().



2. OcHoBBI Java

B 31011 1I1aBE MBI pACCMOTPUM OCHOBHBIE KOHCTPYKIIUH SA3bIKa Java.
2.1 IlepemMeHHBIe U HICHTHPUKATOPHI
OJeMeHTbl MpOorpaMMbl, C KOTOPbIMH palbOTaeT MpPOrpaMMHCT, HMEIOT HMEHa-
uneHTuGuKaTopsl. HMoenmughukamopst WCNONB3YIOTCS JUII WMEHOBAaHHS KIJIACCOB, METOJOB U
nepeMeHHbIX. B kadecTBe uaeHTH(UKATOpa MOXKET UCHOJIb30BAaThCA JIH00As MOCIIEN0BATEIbHOCTh
CTPOYHBIX M MPOMUCHBIX OYKB, IU(p U CUMBOJIOB _ (mogyepkuBanue) u $ (mommap). Java — s13bIK,

YyBCTBUTENIbHBIH K perucrpy OykB. OTo o3HadaeT, uro, Value u VALUE — pa3nuunsie
UICHTH(DHUKATOPHI.
Ilepemennan — 5TO OCHOBHOW »DJEMEHT XpaHeHHs HH(oOpManuu B HpOrpamMMme.

[lepemennas xapaktepusyeTcsi KOMOWHanueW uaeHTHU(HUKAaTopa, THUMa U oOjacTh JeicTBua. B
3aBHUCHUMOCTHU OT TOTO, IJI€ Bbl OOBSBUIM MEPEMEHHYIO, OHA MOXKET OBITh JIOKAIbHOM, HapUMeEp,
JUTSI KOoJla BHYTPH 1MKIIa for:

for(int i=0; i<25;i++){...}

JIn6o 310 MOXKET OBITH TIEPEMEHHAsI SK3EMILISIpa Ki1acca, JOCTYIHAs BCEM METO/IaM JaHHOTO
KJacca:

public class MainClass {
private int i;
private void methodl1() {... i = 0;...}
public void method2() {... i = 1;...}

}

JlokanpHBIe 00MacTH ACHCTBUS OOBABISAIOTCS C IMOMOIIBIO (PUTYPHBIX CKOOOK. OO0nacTh
JEUCTBUS W BPEMS JKU3HHM JIOKAIHHOM TEPEMEHHOW OTpaHWYMBACTCA OJIOKOM, B KOTOPOM 3Ta
MepeMeHHas OMHCaHa.

ITepemennbie, oOBsBICHHBIE cO crnenudukatopom final, SBIAIOTCS HEU3MEHIEMBIMHU
(xonctantamu). Hanpumep:

final double F = 1.618;

2.2 Tunsl JaHHBLIX

Tunbl JaHHBIX 33/Jal0T OCHOBHBIE BO3MOXHOCTH JII0OOTrO s3bika. B Java ompeneneno 8
MPUMUTUBHBIX THUIOB JaHHBIX: CEMb YHCIIOBBIX M OAMH JIoTMYeckuil. K 4HCIOBBIM OTHOCSTCS
YeThIpe UEJIOYMCICHHbIX byte, short, int, long, nBa BemecTBeHHbIX float m double m
cuMBOJIbHBIA char. Jlorndeckuii Tum boolean. InaBHas OCOOEHHOCTh NMPUMHUTHBHBIX THIIOB
JAaHHBIX B Java COCTOMT B TOM, YTO TIEPEMEHHBIC O3TUX THUIIOB HE SBISIOTCS OOBEKTaMHU.
[TepeMeHHbIE BCEX OCTANIbHBIX THIIOB, BKJIIOYasi MACCUBBI M TIEPEMEHHBIE CTPOKOBOTO THMa String,
SBIITFOTCSL 0OBEKTHBIMU cChUTKaMHu. [lopoOHee oHM OyIyT pacCMOTPEHBI Jajee.

Tun byte — 310 3HaKOBBIN §-OuTOBBIN TuM. Ero auamaszon — ot -128 mo 127. On my4ie
BCETO TOJXOMUT Il XPaHCHHS IMPOHM3BOJIBHOTO MOTOKA OAlTOB, 3arpykaeMoro M3 CETH WIH W3
(aiina. Tun short — 310 3HaKoBBIN 16-O6uTOBEIN TUI. Ero auamason — ot -32768 no 32767. Otu
JIBa THUIIA UCTIOJIB3YIOTCS TOJBKO JJIs CIICIIMANIBHBIX 1EJICH, HanpuMep JIJIsi MAHUITYJISIHAA ¢ OuTaMu.
JI1sl IeTTOYUCIICHHBIX CUETYMKOB, MACCUBOB JIAHHBIX M B apU(PMETHUCCKUX BBIPAKEHUSX CIEAYET
HCIIONB30BaTh THI int.

Tun int cayXuT st mpeactaBieHus 32-OMTHBIX IIENBIX YHUCENT €O 3HaKoM. Jlmama3zoH
JOMYCTUMBIX JUIsI 3TOrO0 TUma 3HaYeHu — ot -2147483648 no 2147483647. Tun long
npeaHa3HadeH I PEACTaBICHHs 64-OUTOBBIX YKcel co 3HakoM. Ero muana3on 3Hauenwuii ot -2%
1o 2%,



Uucna ¢ miaBaronied TOYKOM, 4aCTO Ha3bIBAEMbIE BEIIECTBEHHBIMH YHCIIAMU, UCTIONb3YIOTCS
MPU BBIYUCIICHUSX, B KOTOPBIX TpeOyeTcsl HCIONb30BaHUE APOOHOW uacTh. B mepeMeHHBIX ¢
OOBIYHOM, WJIM OJUHAPHOW TOYHOCTHIO, OOBSBIIIEMBIX C TIOMOIILIO0 KiTtodeBoro ciosa float, anms
XpaHECHHs BEIIECTBEHHOTO 3HAYCHHUS HCHOJb3yercss 32 Outa. B cioydae ABOWHOW TOYHOCTH,
3a7laBaeMoOil C MOMOIIBIO KJIOYEBOTo ciioBa double, juisi XpaHEHUs] 3HAYEHWI HCHoOJb3yeTcs: 64
outa. Bce matemarnueckue GyHKIMHU, Takue, Kak sin, cos, sqrt, BO3BpalIalOT pe3ysbTaT THIA
double.

B Java nmns mpeactaBiieHHMsi CUMBOJIOB B CTPOKax HCIONb3yeTcss koaupoBka Unicode,
paspsaHocTs Tuma char B 3toMm si3bike — 16 6ur. Unicode — 3T0 0ObeAMHEHUE [ECATKOB
KOIIMPOBOK CHMBOJIOB, OH BKJIOYaeT B ceOs JIATHHCKUM, TpeuecKui, apaOCkuii andaBUTHI,
KUPWJLTUILY U MHOTHE Apyrue HabOopbl CUMBOJIOB. XOTS BETUYMHBI THIIA char HE UCTIONB3YIOTCS, KaK
1IeJIbIE YKCIIa, C HUIMU MOKHO OMEPUPOBATh TAK K€ KaK C LEIbIMU YUciIaMu. MOXKHO CIOKUThH JIBa
CHUMBOJIa BMECTE, UM MPUOABUTH YUCIIO K CHMBOJIBHON MEPEMEHHOI.

Ilepemennas tuna boolean umeer aBa 3HaueHus: false u true. OHU KUCTIONB3YIOTCH IS
BBIUHMCIICHHUSI ~ JIOTUYECKUX  BbIpakeHuH.  lcmonp3oBaHue — OYyNeBCKMX  TMEPEMEHHBIX B
apu(pMeTUYECKUX BBIPAKECHUAX U HA0OOPOT HEBO3MOXKHO.

Ilpeobpazosanun munog B Java MOTYT OCYIIECTBJISTHCSA IPU NPUCBAUBAHWU 3HAUCHUUN
MEPEMEHHBIM, MPHU BBHINOIHEHUH LIETIOYKU Olepalui, Mpu mnepeaadye apryMeHToB B MeToAbl. OHU
NeNATCS Ha HesAeHble W sA6Hble. HesBHbIC TpeoOpa3oBaHHs OCYIIECTBISIOTCS KOMITHISTOPOM
ABTOMATUYECKH I10 CIEAYIOLUIUM MpaBUIaM:

1. Tunel npuBoguMBI Jpyr K npyry. Cpend NPUMUTHUBHBIX THIIOB MPUBOIUMBIMHU
SIBJISIFOTCSI YUCJIOBBIE TUIIBI, @ IOTUYECKHUI TUI HE MPUBOAUTCS HU K OTHOMY JIPYrOMY.

2. Menb1nii o pa3Mepy THUIT IPUBOAUTCS K OOJIbLIEMY.

[IpuBenem npuMep HEIBHOTO MPE0OPa30BAHUS THIIOB.

(1) int num;
2) num = 200;
3) double rez;
4) rez = num;
) long longNum;
) longNum = 13;
) rez =7 + longNum * num;

(
(
(
(5
(6
(7

B derBeproli cTpoke nepemMeHHoO Tuna double mpucBOWIM 3HauE€HUE NEPEMEHHOM THUIIA
int, a KOMOWIATOpP aBTOMAaTHUYECKH TIpoM3BeN mpeoOpa3zoBanue uyucina 200 w3 1menmoro B
BEUIECTBEHHOE. B cenpMoOll CTpOKE MPOM30LLIO HECKOJIBKO HESIBHBIX IPEOOpa3oBaHUN B XOJE
BBINIOJIHEHMSI Llenouku onepanuid. CHavana B XOJA€ YMHOXEHHS 3HAYE€HUE MEpEeMEHHOW num THIa
int ObuTO MpeoOpa3oBaHo K long, 3aTeM 1iesioe Yuciao 7 mpeoOdpa3oBaHO Takke K long B mpolecce
BBINIOJTHEHMSI oriepaiuu cioxeHus. [locienHss omepanus B LIETIOYKE — ONEpalvs MpUCBauBaHUS,
30€Ch pPE3yJIbTaT BBIUMCICHUS apU(METHUECKOro BBIPAXEHHUS, HWMEIOMmUH Tun long ObuI
npeoOpasoBaH k double u 3amucad B IEPEMEHHYIO rez.

SIBHOE mpeoOpa3oBaHUE TUIIOB MPOU3BOIUTCS, €CIM HEOOXOIUMO NEPEMEHHYIO OOJIBLIEro
THUIA [IpeoOpa3oBaTh K MeHbIeMY. J{1s 3TOro nepea NpUBOAUMBIM BBIPAXKEHUEM HAJ0 B CKOOKaxX
yKa3zaThb THUI K KOTOpOMY CIIeyeT OCYIIECTBUTh IpHBeIeHUE. PaccMOTpuM mpumep SIBHOTO
IIPUBEICHUS TUIIOB IPU IIE€peJade apryMeHTOB B MeToA. IIyCThb CyliecTByeT HEKOTOPBIH METOJ, C
TpeMsl LIEJIOYMCICHHBIMU NTapaMeTpaMHu:

public static double method (inta, intb, intc) { ... }



[Tpu BBI30BE ATOr0 METO/Ia BO3MOXKHO SIBHOE NMPUBEACHUE TUIIOB:
double al = 5.67;
int bl = 20;
long c1 = 13000;
double rez = method ((int)al, bl, (int)cl);

B nocnennelt crpouke npumepa MNpoUCXOIUT MPeoOpa3oBaHue JIByX 3HAYCHUM MEPEMEHHBIX
al u c1 K MeHbllIeMy THIY 1int Ipu nepegade 3HaYeHUH apryMeHTOB B METOJT BO BPEMsI €TI0 BbI30Ba.
[Ipu ssBHOM NpUBEACHUM THUIOB CIEAYET MOMHHUTH, YTO 3TO MOXET MPUBECTU K MOTEPE 3HAYCHUI,
TaK KakK IMPOUCXOIUT yCeUEHUE OOJIBIITNX 110 Pa3MePy THIIOB.

2.3 Onepanun

Onepayueit MOXXHO Ha3BaTh JIO0OE JCHCTBUE, 3aJaBaeMO€ HEKOTOPOW CHUHTAKCHYECKOMN
KOHCTPYKILIMEH, KOTOPOE€ MOKHO HCHOJb30BaTh B BBIPAKEHUAX M KOTOPOE BO3BpalIacT
ONpEJEIICHHBINA pe3yapTaT. PaccMOTpuUM OCHOBHBIE onepanuu Java.

K apudmerrueckuM OTHOCSITCS CIEIYIONIUE OTEpallMi: HHKPEMEHTA ++ M JeKpeMeHTa —-,
Omepaluy CIOXKEHUsl +, BBIUMTAHUS -, YMHOXKECHHUS *, JEJNEHHUS / W HAXOXKICHUS OCTaTKa OT
JIeJICHUs %, ONepalyy ¢ MPUCBAaUBAHUEM +=, -=, *= /=,

ApudmeTrueckre oneparui NPUMEHIIOTCS K YUCIOBBIM THUIIAM U UMEIOT Pe3yIbTaT TaKKe
YUCIOBOro Thna. Onepamus IejaeHus A LeJIOUYUCICHHBIX TUIOB JAET pe3ysbTaT UEeI0YHCICHHOTO
TUMNa (HEMOJIHOE YacTHOE), JJisl BEIECTBEHHBIX — BEUIECTBEHHOro. EQMHCTBEHHOM omepaiueil B
LETOYUCICHHON apudMeTrKe, IPUBOAAIIEH K OIIUOKe, SBIsETCS onepanus aeneHus Ha (.

[Tpu BBIMONIHEHNH OTIepalHii B BEIECTBEHHOW apr(pMeTHKe OnMOKa He BOSHUKAET HUKOT/IA.
[Ipu nepenoaHeHUsIX U A€IEHUU Ha HOJIb PE3YJIbTAT MOJYyYaeT OJIHO U3 CIIEHUaNbHbBIX 3HaueHui NaN
(e uymcmo), POSITIVE_INFINITY (tumroc OeckoHEYHOCTh), NEGATIVE_INFINITY (mwuHYC
0ECKOHEUHOCTb). DTH 3HAYECHUS OIpeesieHbl B kiaccax Float u Double. Pesynbrar BhruncieHus
BBIpaKEHMS @.0/0.0 paBeH Double.NaN.

K onepauusm cpaBHEHHS! OTHOCSATCS ONEpallMy IPOBEPKHA HA PABEHCTBO ==, HEPABEHCTBO !
=, MeHbIIIe <, OOJBIIE >, MEHBIIEC WKW PpaBHO <=, OoJbIlIe WJIM paBHO >=. VX pe3ynprar Bcerjaa
HMeEET TUIl boolean.

Jlornueckue omnepanuy NPUMEHSAIOTCA TOJIBKO K aprymMeHTaMm Thma boolean m paror
pe3yabTar TOro e Tumna. K JIOTMY4eCKuM OTHOCATCS:ONepauusl JIOTUYECKOro OTpuuaHus !,
OIepaIny JIOTUYECKOTO U &&, WM | |, HCKITFOYAOIIETO WM *, a TAK)XKE aHAJIOTUYHBIC OTEPAINU C
MPUCBAWBAHUEM &=, |=, "=.

2.4 OneparTopsbl ynpaBJjieHUsI

BaxxHol 9acThio M1000TO SI3BIKAa MPOTPAMMHUPOBAHUS SIBIITIOTCS OREPAMOpPbL YyNPAGIACHUSA
MOTOKOM BBITIOJIHEHUS JeHCcTBUI. Bce ympapisiomye omepaTtopbl MOXHO pas3ieiuTh Ha TPHU
KaTeropuu:

° OTIepaTopbl BEIOOPA, KOTOPHIE MO3BOJISIIOT MPOTPaMME BBITIOJHATHCS TEM WJIH HHBIM
00pa3oM B 3aBUCUMOCTH OT yCIIOBHUS.

° onepaTopbl LHMKJIA, KOTOPHIE TMO3BOJISIIOT TOBTOPATH BBIMOJHEHUE OJHOTO WU
HECKOJIbKUX JICUCTBUM.

. OonepaTophl Mepexofa, KOTOPBIE IMO3BOJISIIOT MPOIYCKAaTh BBINOJHEHUE OJHOIO WU
HECKOJIBKMX ONEPATOPOB U MEPEXOAUTH Cpa3y K HY’)KHOMY JEHCTBUIO.

Bce onepatopsl, BHIMOMHSAIOMINE TPOBEPKY YCIOBUM, TPEOYIOT, YTOOBI YCIOBHE UMEJIO THII
boolean.



B s3pike Java cymiecTByeT Bcero aBa orepartopa BbIOOpa: omeparop if-else u omepartop
switch-case. OHM TO3BOJSIOT YHNPABIATh BHIIOJHEHMEM TOM WM HWHOW MpOrpaMMmbl B
3aBHCHMOCTH OT 33JJaHHOTO YCJIOBHSL.

B npuBeneHHOM HMKE TpUMEpPE METO]I Kilacca ¢ MOMOIIbIO oneparopa if-else mpoepser,
MOTYT JIM TPU BEIIECTBEHHBIX YUCIIa OBITH CTOPOHAMH KaKOrO-HUOY/Ib TPEYyroJbHUKA.
public static boolean isTriangle(double a, double b, double c) {

if(a<b+c)&&b<c+a)&&(c<a+b)
return true;

else
return false;

Omneparop BbiOOpa switch-case mo3BosseT HampaBUTh MOTOK MPOTPAMMBI 110 OJHOMY M3
BO3MOKHBIX ITIyT€d B 3aBUCHUMOCTH OT 3HAUYCHHUS YIPaBIAIOUIEro oreparopa. Kcmonb3oBanue
JAHHOTO OIlepaTopa MpeACTaBisieTcs Oosnee yHOOHBIM IO CpaBHEHHMIO € omepatopoMm if B Tex
ClIydasix, Korja HeoOXOJMMO cieliaTh BBIOOp M3 0ojiee 4YeM [JByX BapUaHTOB. YIIPaBIAIONICE
BBIpaXXEHHE B omeparope switch MommKHO OBITH OAHOTO U3 IEJIOYHMCICHHBIX THMOB. B mociennux
BepcUsAX Java B KadyeCcTBE YIPABISIONIETO BBIPAKCHHSI MOXKHO HCIOJIb30BaTh CTPOKH (OOBEKTHI
Kimacca String).

[To xomy mporpamMMbl yIpaBisIFOIIEE BBIPAKEHUE CPABHUBAETCA CO 3HAYEHUEM B KaXKIIOM
Onmoke case. Eciam Oymer 0OOHapy»KEeHO COBIAJCHHWE, TO BBIMIOJHUTHCS TOCIEAOBATEIHLHOCTD
OTIEPaTOPOB, HAXOMAIIASCSA B JAHHOM OJIOKE, €CJTM COBMAJCHUN HE OyJIeT HalIeHO, TO BBITTOJHSITCS
nevictBus B O6ioke default. Mcnons3oBanue Oioka default ne obszarensHo. Ecim ero He Oyrer,
TO HE Haﬁ,[[ﬂ COBHa,Z[eHI/Iﬁ, ImporpamMma HE BBIIIOJIHHUT HHU OJHOI'O OII€paTopa. B KaXX10M 0JI0Ke case
ecThb omeparop break, KOTOpBIN MpephIBaCT BBHIIOJHEHHE BCETO O0Ka switch mocie oOHapyKeHHs
COBIIaACHUA. Ecau storo oreparopa HE 6y,I[eT, TO IIporpaMma IPOAOJDKUT BBIINMOJIHATL OIICPATOPLI,
KOTOPBIC HAaXOIATCs Mocie 010Ka, B KOTOPOM HAMICHO COBMACHUE.

IIpuBenem aBa nmpuMepa UCIOJIb30BaHUsI oneparopa switch-case. B nepsoM ymnpasisroniee
BBIPAXKCHUC ABJIACTCA HEJIOUNCICHHBIM!

public class TimeYear {

public static void main(String[] args) {
int timeOfYear = 2;
switch (timeOfYear) {
case 1:
System.out.printin("3uma");
break;
case 2:
System.out.printin("BecHa");
break;
case 3:
System.out.printin("JleTo");
break;
case 4:
System.out.printin("OceHb");
break;
default:
System.out.printin("CooTBeTcTBUA He HangeHo!");



}
Bropoli npumep 1eMOHCTPUPYET UCIIOJIB30BAHUE CTPOK B YIIPABIIAIOLIEM BBIPAKECHUH:
public class TimeYear {
public static void main(String[] args) {
String timeOfYear = "3uma";
switch (timeOfYear) {
case "3nma'";
System.out.println("XonogHo");
break;
case "BecHa"™:
System.out.printin("Ckopo neto");
break;
case "Jleto":
System.out.printIn("KaHukynbl");
break;
case "OceHb":
System.out.printin("OnaTte y4nTbeca");
break;
default:
System.out.printin("CooTBeTcTBMUA He HangeHo!");

}

[Muknel B Java mpezacTaBisioT coOoW crenuanibHble KOHCTPYKIUH, KOTOpBIE MO3BOJISIOT
BBINIOJHATH OJIMH WJIM HECKOJIBKO ONEPAaTOPOB MHOTOKPATHO IO JAOCTH)KEHHUS YCIIOBHS 3aBEPLICHUS
uukia. B Java cymectByroT cienytomue oneparopsl nukia: for, while, do-while. Omneparop
while mO3BOMSIET BBIMONHITH KAKOW-TO OJIOK OMEpaTopoB A0 TEeX IOp, MOKA YCIOBHUE ITMKIIA
SBJIIETCS MCTUHHBIM. Telo LUKIa MOXXET HE BBINOJHUTBCS HU pa3y, €CId YCIOBUE LHUKIA
M3HA4YaJIbHO JI0KHO. O/HAaKO, MHOTZIA BO3HMKAIOT CUTYyallMW, KOrJa HaM HEOOXOAMMO BBINOJIHUTH
LUKJ XOTa Obl OJMH pa3, JaXke €CJIM YCJIOBHE M3HAYaJIbHO JOXKHO. Iy 3TUX 1eneil B s3bike Java
NpeaycMOTpeH UK do-while. DTOT IUKI, CHayaja BBIMOJHAET ONEPATOPhl LUKIA, a YK€ 3aTeM
IIPOBEPSIET YCIOBUE, U €CJIU OHO JIOXKHO, TO ONepaTopbl OoJiblle HE OyIyT BBIIOIHATHCS. Takum
o0pasom, B JTFOOOM ciTydae Teso IUKIIAa OylIeT BBITTOJIHEHO XOTs Obl OJMH pa3.

inti=1, n=100;

while (i < n) {

System.out.printin(i + "*" + i + "=" + (i *i));
i++;

}

B sTom mpumepe OymyT HameuyaTaHbl KBaparbl LEJbIX yucel oT 1 10 99 BKIIOUMTENBHO.
Ecnu n okaxeTcst MeHbIIe MO0 PaBEeH €IWHUIIBI, TO IpOrpaMMa He BbIBeAeT Huuero. Cremayrommit
MIpUMeEp PEeIIaeT TyXKe caMylo 3a/1auy, HO KBaJpaT €IUHUIIBI OyJeT BHIBEICH B JTIOOOM Cllydae.

inti=1,n=100;

do {

System.out.printin(i + "*" + i + "=" 4+ (i *i));
i++;
} while (i < n);



[Mukn for mpoBOANUT MHUIMATU3ALIMIO TTEpPe]] EPBBIM IIATOM IMKIA. 3aTe€M BBIMOIHIETCS
MIPOBEPKA YCIOBUSI LIMKJIA, M B KOHIIE Ka)KJIOM UTEpALUU TPOUCXOIUT U3MEHEHUE YIIPABIISIOIIECH
MepeMEHHOM. BBITSIINT 3TO clieayromumM o0pa3om:

for(int i=1; i<100; i++) {

System.out.printIn(i+"*"+i+"="4(i*i));

}

Tpu yacTy 3arojioBKa LIMKJIA : UHULMAIW3ALKs, JIOTHYECKOE BBIPAXKEHUE, 111ar, Pa3/IesitOTCs
TOYKOW C 3amsTOM M MOTYT OBITh MYCTHIMU. B paznene MHMIMAIM3alUUd MOXKHO HCIIOJIb30BaTh
HECKOJIbKO BBIPDOKEHUH, OTAEIUB WX 3alThIMU. YCIOBUE NpPOBEpSiETCS IEepes BBINOJIHEHUEM
KaXJA0M utepanuu uukia. Ecnm yciaoBHe OKakeTCsl JIOXKHBIM, TO BBITOJIHEHHE TMPOJODKUTCSA C
MHCTPYKLUM, CIEAyIOIed 3a KOHCTpykKuued for. DBaxHO IOMHUTB, 4YTO BBIPa)KCHHE
WHUIMAIA3AlMA BBIMONHAETCS OJWH pa3 B Hayaje BBINOJHEHHUsS IUKJIAa, 3aTeM 00s3aTeIbHO
IIPOBEPSIETCS YCIOBUE, IIAr BHIMOIHAETCS B KOHIIE KaX10H UTEpaIliu.

B Java ectb Tpu omneparopa nepexona: break, continue, return. OnepaTtopsl nepexoaa
MPEPHIBAIOT TIOCIICIOBATEILHOCTh JICUCTBHM OJIOKa W TEpPEeAaroT yNpaBlieHWe JPYyrod YacTu
MIPOrpaMMBl.

Omnepatop break 3aBepiiaer mociaeaoBareabHOCTh ONEPATOPOB B omeparope switch wmm
MO3BOJISIET BBIWTH M3 Onmkaiimiero nukia. [Ipu MCMoNb30BaHUU BIIOKEHHBIX LUKIOB OMEPATOP
break ocyiiecTBiIsIeT BBIXOI TOJIBKO W3 CaMOI'O BHYTPEHHEIO LIMKJIA, HE OKa3blBas BIIMSHUS Ha
BHEUIHUI LIUKJL.

Wnorna tpedyercs, 4ToObl TOBTOPEHUE LIMKIIA HAYMHAIOCH C 00Jiee paHHETro omepaTopa ero
tena. B mmxmax while m do-while omeparop continue BbI3BIBa€T Iiepenady YIpaBICHUS
HEMOCPEACTBEHHO YIPABIAIOIIEMY YCIOBHOMY BBIpaXEHHMIO LMKIA. B nwukine for ynpaBieHue
nepeaaéTcsl BHavale mary nukia for, a moToM yCJIoBHOMY BblpakeHHto. [Ipu 3ToM Bo Bcex LUKIIAX
MIPOMEKYTOUHBIM KO MPOIYCKAaeTCsl.

double sinX=0, r=1, k=1, x=0.5, e=0.0001;

for (intn=1; n < 100; n++) {

r=r*x*1/n;

System.out.printin(r);

if(r<e) break;

if (n% 2 ==0)
continue;

sinX+=k*r;

k*¥=(-1);

}

System.out.println(sinX);

[Tpumep koaa paccUMThIBaET MPUOIU3UTENbHOE 3HAUeHUE (PYHKIIUHU Sin(X) B COOTBETCTBUU C
paznoxenuem B psja Teitnopa:

Ecau 3nauenue Oo4epCAHOTrO CljlaracMoro r CTaHOBHUTCS MCHbBIIC 3aJJaHHOM TOYHOCTH €
MPOUCXOAUT BbIXOA M3 IUKJIA C IIOMOIIIBIO OIICPATOPa break. Cnaraemblie ¢ YSTHEIMM CTCIICHIMH HE
,Z[O6&BJ'I$IIOTCH K CyMMEC, TaK Kak OIICpaTop continue NEPCBOAUT BBIIIOJHCHUC JEHCTBUI Ha Hayajio
UTCpali LHUKJIIA, 3aCTaBJIAA KOMIIWIATOP WIHOPUPOBATH JBa MOCJICAHUX OIICparopa TCjia IUKIIA.
3ameTuM CIIC, YTO AAaHHOC PCHICHUC pa60TaeT MMPaBUJIBHO TOJILKO JJIsI HCOTPULIATCIIbHBIX 3HAUCHUM
X.



Omneparop return HUCHONB3YIOT JUIsl BBINOJHEHHS SBHOTO BBIXOJA W3 TEKYILEro METOJa.
Oneparop MOKHO UCHOJIb30BaTh B JHOOOM MECTE METO/a JUIsl BO3BpaTa YIpaBJIEHUs TOMY OOBEKTY,
KOTOpBIM BBI3Bal JAHHBIA MeTOJ. BaXHO OTMETHTH, YTO HAJIWYUE B IPOTpaMME HENOCTYITHOTO
KOZla, HalpuMep, KOJa, CIEAYIOLIEro 3a onepartopoM return B Java 3ampemieHo W NPHUBOIUT K
OLIMOKE KOMIUIISLMH.

Ynpasricnenun

1. Hammmmre nporpammy, Kortopas OyAeT IedaTaTh BC€ TPEX3HAuyHble 4YMCIA C 3a/JaHHOU
cyMMmou rudp.

2. Hamummmute nporpammy, KoTopas OylgeT neuyaraTb TaONUIly KBaJpaToB IIEPBBIX CTa
HaTypaJIbHBIX YHUCEIL.

3. 3agan Bo3pacT uesnoBeka u ero noi. Hamummure nporpammy, KoTopasi ONpPENEIUT, BIAETCS
JIY Y€JI0BEK MIEHCHOHEPOM.

4. Hanumute nmporpammy, Koropasi OyzieT rneJaTath TaOJIUIy YMHOKEHUS OJHO3HAYHBIX YHCEN.

5. B Hebockpébe OecKOHEUHOE YHCIO ATaKEH U BCEro OJUH MOIbE3; Ha KaXIOM dTaxke mo N
kBaptup. YenoBek caaurcs B JUPT M HaOWpaeT HOMEpP HYXHOW eMy KBapTupsl M
Harnmmure nporpaMmy, KoTopast OnpenesuT 1o BBeACHHBIM N 1 M Ha Kakoi 3Tax IO0JDKEH
JOCTaBHUTh TUQPT maccaxupa’?

6. NwMeercs wacTh KaTymku c aBTOOycHbIMM Owietamu. Homep Owmiera IIecTH3HAYHBIH.
3amatoTcst MeHbIIUME HOMep Omiera — N u Oonpmuii — M . Hamummmre mporpammy,
KOTOpast OIpPENeNIUT KOJMYECTBO CUACTIMBBIX OWIETOB Ha KaTymike. buner sBusercs
CUACTIIMBBIM, €CJIH CyMMa IEePBBIX TPEX ero MUQp paBHA CyMME MOCTIETHUX TPEX.

7. Wmeercs mHpopmanus o GaHKoMare: KOJIMYECTBO Kymrop goctomHcTBoMm 50, 100 u 1000
pyOneii. 3amaercss JOeHEXHas cymMMa S, KOTOPYIO JOJDKEH BbIIaTh aBTomar. Hamummre
IIpOrpaMMy, KOTOpasl OINpPEAEIUT, Kakue KyHopbl OylyT BBIJaHBl M CKOJIBKO. baHkomar
CTapaeTcsi BbIATh 3alpPAlIMBAEMYI0 CYMMY MaKCUMaJIbHO KPYIMHBIMH HMEIOIIUMUCS
Kyntopamu. Eciu BbIAaTh CyMMY HEBO3MOXKHO, 00 3TOM BBIBOJUTCS COOOIICHHUE.



3. MaccuBbl

Maccug — 310 TpynIa OAHOTHUITHBIX MEPEMEHHBIX, JOCTYI K KOTOPBIM OCYIIECTBISIETCS T10
MMEHU MacCHBa M WUHJCKCY NMEPEMEHHOM B MaccuBe. MacCUBBI OBIBAIOT JIBYX BUIOB: OJHOMEPHBIC U
MHOTOMepHBbIC. JlJi1 0OBSBIECHUS OJTHOMEPHOTO MAacCHMBa MCIOJB3YETCS CHHTAKCUC, aHAJTOTHYHBIN
OIHMCAHUI0 TICPEMEHHBIX, HO K MMEHHU MEPEeMEHHON r00 K MMEHU THUIA JaHHBIX JTOOABISIOTCS
MyCThI€ KBaJpaTHbie cCkoOKku. Hampumep:

int a[]; // nepBbI BapnaHT

int[] b; // BTOpON BapnaHT

IIpu stom cam maccuB He cosma€rcs. Jlms co3gaHus MaccuBa CIEIYeT HCIIOJIb30BaTh
OTIEPALIIO NEW:

a = new int[10];

Takum 00paszom, mporecc Co3aHMsI MacCUBa IPOUCXOIMT B JIBA dTaIa!

1. co3maeTcsa caM MacCHB;

2.  pe3epBUPYETCS MECTO B MAMSTH O] 3TOT MacCHB.

Bo3M0oxHO 0HOBpEeMEHHOE OOBSBICHNE U BBIJCIICHUE ITAMSITH:

int a[] = new int[10];

Bo3moxHa Takke WHUIIMATU3AIHs MAaCCHBa TIPH €T0 CO3/IaHUU:

int a[] = { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

Jlnst oOparieHust K 2JI€MEHTaM MacCHBa MCMONb3yeTcsl omnepanus []. DieMeHTh MacchBa
HyMmepytotcs ¢ Hyns. [lonbiTka oOpaiieHus: K HECYIIECTBYIOIIEMY 3JIEMEHTY MacCHBa MPHUBOIUT K
OIIMOKE BO BPEMsI BBITIOJIHEHUS TIPOTPAMMBI.

MaccuBbl XpaHiIT HMH()OpPMALMIO O CBOMX pa3Mepax, KOTOPYI) MOXKHO TOJYYHTh MpHU
MIOMOIIM CTeNMabHON mepeMeHHol length. B mocnennem mpumepe a.length Gymer paBma 12.
[Tocnennuii 3eMEeHT MaccHBa a MOJKHO 3amucath Tak: a [a.length - 1].

PaccmoTrpum npumep:

public class ArrayExample {

public static void main(String[] args) {
int n=10, k=0;
int a = new int[n];
for (inti = 0;i < a.length; i++) {
ali] = (int)(Math.random()*100) -50;
if (alil '=0) {
k++;

}
int b[] = new int[k];
for (inti=0,j=0;i<a.length; i++) {
if (ali] = 0) {
blj] = alil;
j++;
}
}

System.out.printIn("Old array: ");
for (inti = 0; i < a.length; i++) {
System.out.print(a[i] + " ");

}



System.out.printIn("\nNew array: ");
for (inti = 0; i < b.length; i++) {
System.out.print(b[i] + " ");
}
}
}
3IICCB MaccuB a u3 10 371eMeHTOB 3aI0IHAETCS CJ'Iy‘-IB.fIHBIMH quciiaMu U3 Auaria3oHa OT -50
10 50. IIpoucxonuT noAcyeT HEHYNEBbIX JIEMEHTOB C MMOMOIIBIO TEPEMEHHOM k. 3areM co3maercs
HOBBLIM MacCHUB b, pPasMCp KOTOPOro COOTBECTCTBYCT KOJIMYCCTBY HCHYJICBBIX 3JICMCHTOB IICPBOIO
MaccHBa. 3aTeM 3TH DJIEMEHTBI KOIMUPYROTCA BO BHOBb CO3I[aHHLII‘/’I MacCCHB.
MHoroMepHble MacCHBBI IIPEICTABIISAIOT COOON MacCUBBI MacCUBOB. OHU MOT'YT CO3/1aBaThCs
AHAJIOTUYHO OJHOMCPHBIM!
int a[ll[] = new int[5][2];
Bo3MmoxHO co3maHue HEmpSMOYroibHbIX MaccuBoB. Cmoco0 paboTel ¢ MaccuBamMH
WLIIOCTPUPYETCS CIEAYIOIUM IIPUMEPOM:
public class ArrayExample {
public static void main(String[] args) {
int[1[] two = {{2, 2}, {2, 2} };
int[1[] three = {{1}, {2, 3}, {4,5, 6}};
System.out.printIn("\ntwo");
for (inti = 0; i < two.length; ++i) {
for (intj = 0; j < twoli].length; ++j)
System.out.print(" " + twolil[j]1);
System.out.printin();
}
System.out.printIn("\nthree");
for (inti = 0; i < three.length; ++i) {
for (intj = 0; j < three[il.length; ++j)
System.out.print(" " + threelill[j]);
System.out.printin();
}
}
}

Pe3ynbTar paboThI:
two

22

22

three

1

23

456

J1n1st MacCHBOB M HEKOTOPBIX JPYrHX XPaHWIUII JaHHBIX MOJKHO MCIIONIb30BaTh HUKI for B
dopme foreach. I{ukn B ctune foreach mpenHasHaveH sl CTPOTO MOCIEIOBATEIHFHOTO BBHITIOTHEHHSI
MOBTOPSIIOIIMXCS JICWCTBUI 1O OTHOWLICHHIO K Habopy oObekToB O6mias ¢opma Bepcuu foreach
mukna for mmeer ciemyroumii Bun: for (Tun umepayuonHas_nepemenuas : xpanunuuje) OIOK-
ornepatopoB. Tl 3TO TUN OOBEKTOB B XpAHWIHUILE, UMEPAYUOHHAS NEPEMEHHAs — WM
UTEPALMOHHON TIEPEeMEHHOM, KOTOpas IOCJEIOBaTeIbHO OyJAeT NpUHMMATh 3HAUCHUS U3



XpaHWIHIA, OT IEPBOro JO0 TOCIEIHEro. DJIEMEHT Xpaxuiuwe — 3TO WUMs Habopa JTaHHBIX,
HalpUMEpP MAacCHBa, MO KOTOPOMY JOJDKEH BBINNOIMHATHCS LMKI. Ha kaxaol wrepanuu LKA
porpaMMa MU3BJICKAeT CIICIYIONINH 3JIEMEHT XPaHWJIHIIA U COXPAHSET €ro KOMHI0 B UTEPAIIMOHHON
nepeMeHHO. Llukn BeIMonHsAETCSs 10 TeX Mop, NMoka He OyayT oOpaboTaHbl BCE 3JEMEHTHI
XpaHwina. [luKI MOXXHO TpepBaTh M paHbIlle, HCIONB3ys orepatop break. Cuemyer Taxke
CKa3ath, 4TO B IKJIe foreach HeNb3st HK3MEHUTH 3HAYCHHUE CaMUX JICMEHTOB MaCcCHBA.
PaccMmoTpum npumep BBIYHCIICHUS CYMMBI JIEMEHTOB MacCHBa!
int numb[] = {1, 2, 3, 4, 5};
int summa = 0;
for (inti=0;i<5;i++)
summa += numbli];
System.out.printin("Cymma=" + summa);
Tenepb NOCMOTPHM, KaK Ty K€ 3a/1a4y MOXKHO PEIIUTh C TIOMOIIbIO 1ukia for-each:
int numb[] = {1, 2, 3, 4, 5};
int summa = 0;
for (int i : numb)
summa += i;
System.out.printin("Cymma=" + summa);
OCHOBHOE OTIIMYHE 34€Cb B TOM, YTO MbI HC YKa3bIBACM HAYaJIbHOC W KOHCYHOC 3HAYCHUC

UKJa. 37ech BCe AenaeTcs aBTomMarndecku. L{uki Oymet mpoaomkareest 10 TeX Mmop, Moka He OyayT
repeOpaHbl BCE AIIEMEHTHI MaCcCHBA.
Ynpasicnenua

1. Coznmate maccuB Tuma double pazmepa 10 u 3amogHUTH €ro MPOU3BOJIBLHBIMU YHUCIAMHU OT
-20 1o 20. BeruucnuTh CymMMy MOJIOKUTENBHBIX YHCET.

2. Cozmare MaccuB Tuma int paszmepa 10 W 3amoJHUTH €r0 MPOWU3BOJBLHBIMH YHCIaMHu. B
MacCHBE MOMEHATh MECTaMH Tapbl COCEAHUX JIEMEHTOB.

3. 3anmonauTh MaccuB 20 uncnamu (nuamnazoH yucen ot 0 mo 1000). B maccuBe moacuurtarh
KOJIMYECTBO M CyMMY TPEX3HAYHBIX CUMMETPHUUYHBIX YHCENl (CHMMETpHYHbIE uncia — 121,
565, 111, u ..).

4. 3anoaHUTH IBYMEpHBIH MaccuB 4 X 5 yucmamu (amamazon uucen ot 0 mo 10). B maccuse
HAWTH KOJIUYECTBO YUCEII, PABHBIX 5.

5. 3anomauth MaccuB 20 uyucnamu (muana3zoH uywcen oT 1 go 1000). Ob6pazoBaTh HOBBII
MacCCHB, JIEMEHTaMHU KOTOPOTO OYIyT 3JEMEHThI UCXOJHOTO MAaCCHBa, OKAaHYMBAIOIIMECS Ha
uudpy 3.

6. 3anonHUTH IBYMEpHBIM MaccuB (Marpuily) 8 X 8 yucnamu (quana3oH uucen ot -10 no 10).
DJeMeHT MaTpHUllbl Ha3bIBAETCS JOKATBHBIM MHHHMYMOM, €CIIM OH CTPOTO MEHBIIE BCEX
YETBhIPEX COCEAHMUX JEMEHTOB. [locunTaTh KOMMYECTBO JIOKATbHBIX MUHUMYMOB B MaTpulie
Y BBIBECTH UX Ha II€YaTh BMECTE C UHJEKCAMH.



4. BBOI[ U BBIBOJ JaHHBIX C MOMOIIIBIO CIICIIUAIN3UPOBAHHBIX KJIACCOB

4.1 Knacc Scanner

JUis  BBOAa JAHHBIX MCIIOJIB3YCTCs  KJIacC Scanner wu3 OubIMOTEKH YTHIIAT
java.util.Scanner.

[Ipn pabore C IMOTOKOM BBOJAA HEOOXOAMMO c€O31aTh OOBEKT Kiaacca Scanner, mnpu
CO3/IaHUU YKa3aB, C KAKUM TMIOTOKOM BBOJIa OH Oy/IeT CBsI3aH.

Cmanoapmmuuiii. nomok 66o0a (KiaBuatypa) B Java TMpeacTaBIeH OOBEKTOM —
System.in. Cmanoapmusii nomok evieoda (nuciieil) — yxKe 3HAKOMBIM BaM OOBEKTOM
System.out.

B kimacce Scanner ectb MeTOmbl sl YTEHHS OYEPEIHOTO CHMBOJIA 3aJaHHOTO THIA W3

CTAaHAApPTHOI'O IIOTOKAa BBOJA, a4 TaKKC JIA IPOBCPKHU CYHICCTBOBAHUA TAKOTO CUMBOJIA.
import java.util.Scanner; // nmnopTupyem Knacc
public class MainClass {
public static void main(String[] args) {
// co3naém ob6beKT Knacca Scanner
Scanner sc = new Scanner(System.in);
inti:
System.out.print("BeeguTe uenoe yncno: ");
// ecnn n3 NoToKa BBOAA MOXHO CYMTATb Llesioe YNcao
if(sc.hasNextInt()) {
// c4nTbIBAaEM 13 NMOTOKa BBOAA N COXPAHSEM Lesioe YMC/o
i = sc.nextint();
// BbIBOOAVM LI€JI0€ YNCJI0 Ha 3KPaH
System.out.printIn("Bbl BBE/IN 4ncnio " + i);

}
else
{
System.out.printIn("Bbl BBEIM HEe Lenoe 4yncio");
}

}
}

Tak kak kiacc Scanner maxoaurcs B nakere java.util, To Mel ero ummoprupyem B camom
Hayaje mepej omucaHueM kiacca. J[ns co3manus camoro oonekra SCannNer B ero KOHCTPYKTOP
nepenaercsa oobekT System.in. ITocie 5Toro Mbl MOXKEM BBOJHTH JIAHHBIE, BBI3BIBAS JJIsI OOBEKTA
KJj1acca Scanner MCTOAbI, KOTOPBIC ITO3BOJIAIOT ITOJYUYUTh BBCACHHBIC I10JIb30BATCIIEM 3HAYCHUA.

OOpartuTe BHUMaHWE, YTO CHA4alla MPOBEPSCTCS MOXKHO JIM CUUTATh YUCIIO U3 IMOTOKA U
TOJBKO TIOTOM CUYUTHIBAETCS caMoO uucio. Ecium mombITatbes CcUMTaTh 3HA4YeHHE 0€3
MPEABAPUTEITLHON MPOBEPKH, TO BO BPEMs HCIOJHEHHUS MPOrPaMMbl MOXKHO TOJYYUTH OIIUOKY
(oTIaguuK 3apaHee TaKyr OIIHMOKY HE OOHAPYKHUT).

Hanee pUBEACHBI HEKOTOPBIC METOABbl Kjlacca Scanner, HCIIOIb3yeMbIe JJISI BBOJA
JAHHBIX:
hasNextInt() - Meron Bo3BpaiaeT UCTUHY, €CIIM U3 MIOTOKA BBOAA MOKHO CUMTATh IIEJIOC YHCIIO
nextInt() - meTon, CUNTHIBAIOUINI U3 TOTOKA LIETI0€ YUCIIO

hasNextDouble() - Merom mpoBepsieT, MOKHO JIM CUMTATh W3 TMOTOKAa BBOJA BEIIECTBEHHOE
YHCII0

nextDouble() - MeTox cuMTHIBAET U3 MOTOKA BBOJIA BEILIECTBEHHOE YHCIIO



nextLine() — MeTOn, MO3BOJSAIONIMN CUWTHIBATH IEIYIO MOCIEIO0BATEILHOCTh CHMBOJIOB, T.€.
cTpoky. IlogydeHHOe uepe3 3TOT METOJ 3HAYeHHE HY)KHO COXpaHITh B O0bEKTe Kiacca String.
next() —MeToA CUMTHIBAET BBEACHHYIO CTPOKY J0 MEPBOro npodena
hasNext () — Meron, TmpoOBEPSIOIIMI OCTAIMCH JIM B TIOTOKE BBOJIA KAKHE-TO CUMBOJIBI.

4.2 BLIBOJ JaHHBIX HA KOHCOJIb

Jlnst BBIBOJIA TAHHBIX HA KOHCOJBb HCIIONB3yeTcss 00beKT System.out. Y 3Toro o0nekra
€CTh PAJl METO/IOB, TO3BOJISIONINX YIPABJIATH MapaMeTpaMy BBIBOJA TEKCTOBBIX JaHHBIX. MeTo/IbI
print() u println() nambosee mpocThie W BBHIBOAAT Ha JKpaH CTPOKY TEKCTa, IMOCICIHUNA
N00aBIsIeT K Hel TIepexo/l Ha HOBYIO CTPOKY.

Jns Toro, 4ytoObl MPUMEHHUTH IUIS BbIBOJA OoJiee CIOXKHOE (hOpMaTHpOBAHHE CIEIYET
ucnons3oBarb  Meton printf(). Meroaprintf ompenenen cnemyroumm  oOpasom:  void
printf(String format, Object... args). IlepBeiii apryment format 53To cTpoOKa,
orpenensonias maliIoH, B COOTBETCTBHH ¢ KOTOPBIM OyZIeT MPOUCXOANTh (GOpMaTUPOBaHUE, BTOPAs
yactb Object... args - CHOHCOK apryMeHTOB, 3HA4€HHUS KOTOPBIX OyayT OoT(OpMaTHpPOBAHBI U
BCTaBJICHBI B UCXOJHYIO CTPOKY Ha IeYaTH.

Jns mpaBun opMaTHpOBaHMS CIEAYET BCTABISATh B CTPOKY CIEIUANBHBIE KOHCTPYKIUU.
OnuiieM UX B TOM MOPSAJIKE, B KOTOPOM OHHU CJIEIYIOT B KOHCTPYKIIMH (hOPMATHPOBAHUS.

¢ B Hayane KOHCTPYKUUU CTaBUTCS 3HAK % .

e Jlanee MOXET UATH LEJNOE€ JECATUYHOE YMCIO CO 3HAKOM Jjoiapa ($) B KOHLE,
yKa3blBalollee MO3MIMI0 apryMEHTa B CHMCKE apryMeHTOB. CchbUIKa Ha IEPBBIA apryMeHT
"1$", ccputka Ha BTOpoOit apryment "'2$" u T.1. Ecnu mosunus He 3a7aHa, TO apryMEHTBI
JOJDKHBI HAaXOAWUTHCS B TOM K€ TMOPSANKE, YTO U COOTBETCTBYIOIIME MM KOHCTPYKIIMH B
CTpoke (hopMaTUPOBAHMUSI.

e Crenyrommii HeoOs3aTeNbHBIM 3HAK — CHEUMANbHBIM Quar s  (HopMaTUpOBaHUS.
Hanpumep, ¢uar "+" o3navaer, 4To YMCIIOBOE 3HAYEHHE MODKHO BKIIOYATh 3HAK +, hyiar
"= o3HayaeT BBIPABHUBAHUC pe3yJibTaTa IO JICBOMY Kparo, ¢uar «,» YCTaHABIUBACT
pa3enuTeNb ThICSY y LEIbIX YHCE.

e [loTOM HET NOJOKUTEIHHOE LIET0E JECATUUHOE YHUCII0, KOTOPOE ONPEEIIIET MUHUMAJIbHOE
KOJIMYECTBO  CHUMBOJIOB,  KOTOpble  OyayT  BbIBeAeHbL. [lociie  Hero - MOXHO
yKa3aTh HEOTPUIIATETLHOE 1IEJI0€ ACCATUYHOE YHUCIO C TOYKOM mepen HUM. OOBIYHO OHO
UCIOJIB3YETCS /Il OTPaHMYEHUs] KOJIMYECTBA CUMBOJIOB B JAPOOHOI 4acTu BELECTBEHHOTO
qucia.

e Crenmyromuii CHMBOJ, yKa3piBaeT Tul (opmatupyemoro aprymenta. Hampumep d s
LEeNbIX 4Yucell, S JUIsl CTpOoK, f A dncen ¢ 1uiaBaromied TOYKOM. DTOT CHUMBOJ SIBJISETCS
00s13aTeNbHOM YacThI0 HHCTPYKLIUH.

[TpuBenem HecKoIbKO MpUMEPOB. BbIBOA 11€510T0 UNCIa:

System.out.printf("%d", 1234); // "1234"

BoiBoz 11€710T0 UNCHIA € Pa3/I€IeHUEM ThICSY:

System.out.printf("%,d", 1234); // "1 234"

Yucno MeHee 8 3HaKOB OyIET «IIOABHUHYTO» BIPABO HA HEIOCTAIOIIEE KOIMYECTBO 3HAKOB.

System.out.printf("%8d", 1234); // " 1234"

Yucno MeHee 8 3HAKOB OyAeT JOIMOJHEHO HYISIMH CJieBa Ha HEJOCTAIOLIee KOIUYECTBO
3HAKOB.

System.out.printf("%08d", 1234); / "00001234"



Yucno Oyner HONOTHEHO 3HAKOM + W, €CJIM OHO MEHee 8 3HAKOB, TO OYIeT IOIMOJIHEHO
HYIAMHU Ha HEJOCTAIOIIECC KOITMYCCTBO 3HAKOB.

System.out.printf("%+08d", 1234); // "+0001234"

Yuciio OyzmeT BBIPOBHEHO IO JIGBOMY Kpar M, €CJIM OHO MEHee 8 3HakoB, TO Oyzaer
JOIIOJTHEHO Hp06eHaMI/I CIIpaBa Ha HCAOCTAOIIEC KOJINYCCTBO 3HAKOB.

System.out.printf("%-8d", 1234); // "7845 "

BCH_[eCTBeHHOG YHUCJIO aBTOMATUYICCKHU OKPYITICTCA N0 6 3HAKOB MOCJIE 3alATOMH.

System.out.printf("%f", 2721.0/1001); // "2,718282"

Yucno menee 10 35aKoB 6yz[eT «IIOABHUHYTO» BIIPABO HA HEAOCTAOUICC KOJINYCCTBO 3HAKOB.

System.out.printf("%10f", 2721.0/1001); // " 2,718282"

Yucno wmenee 10 3HakoB Oy#eT JONOJHEHO HYISIMH ClIeBa Ha HeIOCTarollee
KOJIMYCCTBO 3HAKOB.

System.out.printf("%010f", 2721.0/1001); // "002,718282"

Uucno OymeT JOIMONHEHO 3HAKOM + U, eciii OHO MeHee 10 3HaKOB, TO OyIeT OTIOJTHEHO
HYJIAIMU Ha HCAOCTAIOMICC KOJIMYCCTBO 3HAKOB.

System.out.printf("%+010f", 2721.0/1001); // "+02,718282"

UYucio Oyaet BeIBeICHO ¢ 15 3HaKaMu TOCIIE 3amsTOM.

System.out.printf("%.15f", 2721.0/1001); // "2,718281718281718"

Yucno OymeT BBIBEICHO C 3-Ms 3HaKaMH TIOCTIE 3allsiTOW W, €CIIM OHO MEHee 8 CHMBOJIOB,
TO OyJIET «ITOJABMHYTO» BIPABO HA HEJOCTAIOIIEE KOJTNIECTBO 3HAKOB.

System.out.printf("%8.3f", 2721.0/1001); // " 2,718"

UYwucnio OyneT BHIPOBHEHO IO JIEBOMY Kparo, BHIBEACHO C 3-Msl 3HaKaMH IIOCJE 3alsiaTol H,
€CJII OHO MeHee & 3HAKOB, TO 6y,[[eT JOIIOJIHECHO HpO6CJ’IaMI/I CIIpaBa Ha HCAOCTAOMICC KOJINYCCTBO
3HAKOB.

System.out.printf("%-8.3f", 2721.0/1001); // "2,718 "

CTpOKa BBIBCACTCA € ICPEXOAOM HAa HOBYHO CTPOKY.

System.out.printf("%s%n", "Example"); // "Example"

Ecmn CTpOKa COHCPKHUT MCHCEC 10 CHUMBOJIOB, TO OHa 6yz[eT «IIOABHUHYTA » BIIPABO Ha
HEOO0CTAaKIIECC KOJIMYECTBO CUMBOJIOB.

System.out.printf("%10s%n", "Example"); // " Example"

CTpOKa 6yz[eT BLBIPDOBHCHA I10 JICBOMY Kparo MU, €CJIM OHAa MCHCC 10 CHUMBOJIOB, TO 6y,£[eT
AOIIOJIHCHA CIIpaBa HpO6€JIaMI/I Ha HEAOCTAIOIIECC KOJIMYECTBO CUMBOJIOB.

System.out.printf("%-10s%n", "Example"); // "Example "

BynyT BeIBENIeHBI IIEpBBIE 3 CHMBOJIA CTPOKH.

System.out.printf("%.3s%n", "Example"); // "Exa"

BynyT BbIBEIEHBI IEPBBIE 3 CUMBOJA CTPOKH M «ITOJABUHYTHD» BIIPABO HA HEJIOCTAIOIIEE 10 &
KOJIMYECTBO CUMBOIJIOB.

System.out.printf("%8.3s%n", "Example"); // " Exa"

B cayuae, ecnim HeT HEOOXOIMMOCTH BBIBOJUTH OT(POPMATHPOBAHHYIO CTPOKY, a HYKHO
IIPpOCTO €€ COXpPaHUTH IJIA JIaJTBHefIHIeFO HCIOJIB30BaHUA CIICAYCT UCIOJb30BATE METO format us
knmacca String. [lpuHnumnsl ¢opmatupoBaHus B 3TOM ciiydyae aOCONIOTHO TaKHe e, KaK y
OIMIMCAHHOT'O BBIIIC printf , HO OJOTOT METOA BMECTO BbIBOJAa CTPOKH COXpaHACT €€ KakK
0T(hOpMaTHPOBAHHYIO CTPOKY.



Ynpasricnenua
1. Harmmmmre mporpammy, Kotopas OyneT cooOmarh, SBISETCS JIM IIEJI0€ YHCIIO, BBEAEHHOE
MOJTb30BaTeNIeM, YETHBIM WM He4ETHBIM. Ecim mosp30oBarens BBEAET HE LENI0e YHCII0, TO COO0MmaTh
emMy 00 omuoke.
2. Hanummre nporpammy, Kotopasi OyleT BBIYHMCIATH W BBIBOIUTH HA 9KPaH CyMMY JBYX LIEJBIX
qrces, BBENEHHBIX IOJIb30BaTeNieM. Eciu moib3oBaTeb HEKOPPEKTHO BBENET XOTSI ObI OJHO W3
YHCceN, TO COO0IIaTh 00 OIIHOKE.
3. Hanummre mporpammy, kotopast OyneT BBIBOJMTH HA SKpaH MEHBINEE MO MOMAYMIO M3 TPEX
BBE/IEHHBIX TI0JIb30BATEIEM BEIECTBEHHBIX 4ncell. Ecim monp30BaTens HEKOPPEKTHO BBENET XOTS
OBl OJTHO U3 YKCEN, TO COOOIIaTh 00 OIINOKE.
4. Hanuummre mporpammy, KOTopasi BBOJUT JJaHHbIE O 4eJoBeKe: (haMUIus, UM, TOJl POKACHUS U
BBIBOJIUT TOJNYYCHHYI0O HMH(GOpPMAIMIO Ha SKpaH. Ecnm momp3oBaTenb HEKOPPEKTHO BBEAET TOA
POXIIEHHSI, TO COO0IIaTh 00 OImMOKe.
5. Hammmmre mporpammy, KOTopash BBOAWT MAacCHB M3 33/JIaHHOTO KOJNMYECTBA LENBIX YHCET,
BBIBOJMT €r0 Ha NevyaTh U HaXOOUT B TOM MacCHMBE MaKCHMMajbHOE 3HaueHue. [IporpamMma gomkHa
KOHTPOJINPOBATh BCE JIAHHbBIEC, BBEJICHHBIE MOJIb30BATEIIEM.



5. CTaHIlapTHble KJacchbl Java AJIA paﬁoTbl C JaHHBIMH

OnHa U3 CHOXKHBIX 3a7a4 NMPO(EeCcCCHOHATIBHOTO MPOTrpaMMHUCTa — BBIOpATh TMOJIXOASIINN
KJjacc u3 Habopa OmbmuoTek Java st Hanbosnee 3¢hdekTHBHON 00pabOTKH NaHHBIX. B 3TOM Ti1aBe
pa30uparoTCs BO3MOKHOCTH W JCTAlld WCIOJB30BAHUS HECKOJNBKHX CTAHJAPTHBIX KJIAcCOB,
MpEeHA3HAYCHHBIX JJIs1 PEIICHUS] 4aCTO BCTPEUAIOIIUXCS 3aa4 B IPOrpaMMHUPOBAHHH.

5.1 O6epTKHM NIPMMUTHBHBIX THIIOB

[IpuMUTHUBHBIE THUIBI HWCIOJB3YIOTCS I YHCJIOBBIX M JIOTHYECKUX BEIMYMH U3
COOOpaKeHU TMPOM3BOAUTENBLHOCTU. [IpumMeHeHne OOBEKTOB /JIA ATUX 3HAUYEHUH JOOaBIsSET
HEeXeJaTeIbHbIe HaKJIaHbIe PACXO/IbI, TAXKE B CIIydae MPOCTEUIITNX BHIUUCICHUH.

HecmoTpst Ha TO YTO MPUMHUTHUBHBIC THITBI 00E€CTICUNBAIOT BBIUTPHIII MPOU3BOIUTEIHBHOCTH,
OBIBAIOT cllydad, KOTJa MOXKET TOHAJ0OWThCS OOBEKTHOE mpenacTaBieHue. Hampumep, Henb3s
rnepenaTb B METOJI MPUMUTHUBHBIN THI MO cChUIke. KpoMe TOoro, MHOTME M3 CTaHJIAPTHBIX CTPYKTYP
JAHHBIX, PEaTN30BaHHBIX B Java, ONMEepUpPYIOT TOIBKO C 00hekTaMHu. UTOOBI CIIPaBUTHCS C TAKUMU
cuTyanusMu, Java mperaraeT OOEpTKHM NMPUMUTHUBHBIX THIIOB, KOTOPBIE MPEICTaBISIOT COOOMH
KJIaCChI, TTOMEIIAONINE TPUMUTUBHBIN THUI B OOBEKT.

OO6epTku a5 MPUMUTHBHBIX TUIIOB — 3T0 Double, Float, Long, Integer, Short,
Byte, Character u Boolean. DTu knaccbl NpeaoCTaBisIOT MIUPOKHI AHANa3oH METOJOB,
MO3BOJISIONIMI B TIOTHOW MepEe MHTETPUPOBATH IPUMHUTHUBHBIE THITHI B UEPAPXUIO OOBEKTHBIX TUIIOB
Java.

Crnenyrommii  QparMeHT Koga JIEMOHCTPUPYET MpUMEpP CO3[AaHHS OOBEKTOB KIIACCOB
00epToK:

Integer i = new Integer(100);

Character ¢ = new Character('c');

Boolean b = new Boolean(true);

Integer i2 = new Integer("200");

Boolean b2 = new Boolean("TRUE");

PaccmoTpum ocHOBHBIE BO3MOXHOCTH Kilacca Integer.
static int MAX_VALUE (231-1) — KOHCTaHTa, OmpeAeNsitoinas Hanboblnee 3HauCHNE,
static int MIN_VALUE (-231) — KOHCTaHTa, ONPEAEIISAIONIAasi HAMMEHbIIEE 3HAUCHHE;
Integer(int value) — KOHCTPYKTOp, CO3IAIOMINI OOBEKT U3 TPUMUTHUBHOTO TUTIA;
Integer(String s) — KOHCTPYKTOp, CO3AIOIINA OOBEKT M3 CTPOKH COOTBETCTBYIOIIETO
3HAYCHMUS;
static int max(int a, int b) — omnpezneneHne MakCUMMaIbHOTO U3 JBYX YHCEII,
static int min(int a, int b) — ompeznenenre MUHUMAIBHOTO U3 IBYX YHCEIT;
static int parseInt(String s) — mpeoOpa3oBaHHe CTPOKH B LIEJIOE€ YHCIIO;
static int parseInt(String s, int radix) — mpeoOpa3oBaHue CTPOKH B I€JI0€ YHCIIO B
3aJJaHHON CHUCTEME CUMCJICHHS;
static String toString(int i) — mpeobOpaszoBanue uncia B CTPOKY;
static Integer valueOf(int i) — mpeoGpa3oBaHMe NPUMUTHBHOTO TUMA B OOBEKT Kiacca.

Koncrante! 1 MeTons! ki1acca Double:
static double MIN_VALUE (2-1074) — MUHHUMaJIbHO BO3MOXKHOE 10 MOJYJIFO BELIECTBEHHOE
YHCIIO;
static double POSITIVE_INFINITY — miroc OECKOHEUHOCT;
static double NEGATIVE_INFINITY — MuHYC OECKOHEYHOCTb;
static double NaN — He ymncno;



boolean isNaN() — mpoBepka, 4TO OOBEKT HE SBISACTCS YHUCIIOM;
static boolean isNaN(double v) — mpoBepka, 4TO BEIpRXKEHHE V HE SIBISIETCS YUCIIOM,
HanpUMep, €ClId B HEM MOMBITAJIUCh BBIYUCINUTH KBaIPATHBIA KOPEHb U3 OTPUIIATEIHHOIO YHCIA;
boolean isInfinite() — mpoBepka, 4To OOBEKT SABISAETCA OECKOHEYHOCTHIO;
static boolean isInfinite(double v) — mpoBepka, 4TO BbIpaKEHHE V SBIISETCS
OECKOHEUHOCTBIO, HANPHUMEDP, €CIIM B HEM MPOU3OIILIO JIeJICHNE YICIIa Ha HOJIb,
double doubleValue() u float floatValue() — mpeoOpa3oBanue 3HaUCHUS OOBHEKTA B
MPUMHUTHUBHBIN THIT;
static double max(double a, double b) — onpeneneHne MakCUMaIBHOTO U3 IBYX YHCET;
static double min(double a, double b) — omnpenenenue MUHUMAJIBHOTO U3 JIBYX YHCEI;
public static double parseDouble(String s) — mpeoOpa3oBaHue cTpOKHU B
BEIIECTBEHHOE YHCIIO;
static Double valueOf(double d) — nmpeoOpa3zoBaHre MPUMHUTHUBHOTO THIIA B OOBEKT
KJacca.

[TpuBeneM mpuMep HCIONIB30BAHUS ITOTO Kacca:

double x = 1.0/0.0;

System.out.println ("x =" + x);

System.out.printin("x isNaN? "+Double.isNaN(x));

System.out.printin("x isInfinite? * + Double.isInfinite(x));

System.out.printin("x == Infinity? " +

(x == Double.POSITIVE_INFINITY) );

Pesynprar paboThl 3TOrO MpHUMepa:

X = Infinity

x isNaN? false

x isInfinite? true

x == Infinity? true

Mertons! knacca Character mo3BomisitoT paboTaTh CO CBOMCTBAMH OTAEIBHBIX CHMBOJIOB:
Character(char value) — KOHCTPYKTOp, CO3JAIOLINI1 OOBEKT U3 MPUMHUTHUBHOIO THIIA;
char charValue() — npeo6pa3zoBanue 3HaueHHUs 00BEKTAa B IPUMHUTHUBHBIN THII,
static boolean isDigit(char ch) — mpoBepka, siBisieTcs a1 CUMBOJI LHUDPOIL;
static boolean isLetter(char ch) — mpoBepka, siBiseTCs U CUMBOJ OyKBOM;
static boolean isLowerCase(char ch) — npoBepka, HaXOAUTCS JIU CUMBOJ B HIDKHEM
perucrpe;
static boolean isUpperCase(char ch) — nposepka, HaXOQUTCs 1M CUMBOJ B BEDXHEM
perucrpe;
static char tolLowerCase(char ch) — npeobpa3zoBanue cuMBOJIa B HUKHUN PETHCTD;
static Character valueOf(char ¢) — npeoOpa3oBaHue NPUMUTUBHOTO TUIIA B OOBEKT
KJiacca.

[TpuBeneM npumMep NpOBEPKH HA TO, YTO CUMBOJIBI SIBJISIFOTCS] OyKBaMH.

System.out.printin(Character.isLetter('c"));

System.out.printin(Character.isLetter('z"));

System.out.printin(Character.isLetter("\u03C0"));

Pesynbrat pabotsl pparmenta kona:

true

true



true
[TonpoOyiiTe onpenenuTb, Kakoi OyKBOM SIBISIETCS CUMBOJ U3 TPEThEH CTPOKU MOCIIECIHETO
npumMepa.
5.2 Kiace Math
Knacc Math conmepuT KOHCTAaHTBI M METONbI, HauOoOJee MOIMYJSPHBIE MPHU BBHINOJIHEHUU
MaTeMaTH4YeCKUX BbIUMCICHMA. MeTonpl peanu3oBaHbl Kak static, mosToMy MOXHO cpasy
BbI3bIBaTh yepe3 Math.methodName () Oe3 cozmanus sk3emiuisipa kiacca. B kiacce ornpeneneHbl
nBe KoHcTaHTHI ThIa double: E u PI.
PaccMoTpuM HEKOTOPBIE METO/IBI U IPUMEPHI UX HCIOIb30BAHUS.
Metonbl a7l BBIUMCICHUS TPUTOHOMETPUYECKUX (YHKIMA NMPUHUMAIOT MapamMeTp Tuma
double, Bripakaroniuii yroi B pajuaHax u BO3BpallaloT pe3yibrar Tuna double.
double sin(double d) — Beruncnser cunyc uncia d;
double cos(double d) — Bbruncnser kocunyc yucina d;
double tan(double d) — Beumcuser TanreHc uucia d;
double asin(double d) — BbluMcaseT apkcuHyc uncia d;
double acos(double d) — BeuHCHsEeT apKKOCHHYC uncia d;
double atan(double d) — BerumcnseT apkranrerc uucina d.
IIpumep ucnonb30BaHUs:
double result = Math.acos(1); // 0.0
DKCITOHCHIMAIIbHBIC (DYHKITUU:
double cbrt(double a) — u3Biekaer kyOUYeCKUl KOpEHb U3 YHCIA a;
double exp(double a) — BrUHMCISCT € B CTEIICHM YHCIIA a;
double log(double a) — BwluMCIHsAeT HATypaldbHBIN JOrapudM 4ucia a;
double logl1@(double d) — Bo3Bpamiaer aecATUUHBIHN Jorapudm uncia d;
double pow(double a, double b) — Beluucaser a B cTenenu b;
double sqrt(double a) — u3BiekaeT KBagpaTHBIN KOPEHb U3 YKCIA A.
[Tpumep UCTIONB30BAHUSA:
double result = Math.cbrt(27); // 3
OYHKIMU OKPYTIICHUS:
double ceil(double d) — okpyrmser d go 6mrkaiiiero GOIBIIETO HENOTro;
double floor(double d) — oxpyrmisier d no OimkaiIIero MEHBIIIETO LENOTO;
double round(double d) — Bo3Bpamiaer Ommxaiiiiee k yuciy d 1e10€e YUCIO
[Tpumep UCTIONB30BAHUSA:
double result = Math.ceil(2.34); // 3
double result = Math.floor(2.56); // 2
double result = Math.round(2.34); // 2
double result = Math.round(2.56); // 3
Hpyrue pyHkuuu:
abs() - Bo3Bpamaer MOIyNb apryMEHTa;
int floorDiv(int a, int b) — Bo3Bpamiaer 1eIOYMCIICHHBIN pe3yabTaT ACICHUS a Ha b;
max () - Bo3BpaImiaer OoJbIlIee U3 IBYX YHCEN,
min() - BO3BpallaeT MeHbIIEE U3 JIBYX YUCEN;
double random() — Bo3Bpamiaer ciydaitnoe uucio ot 0.0 mo 1.0;
double signum(double d) — BosBpamiaer 3Hak d: gucio 1, ecnu d MONIOKUTENBHOE, | -1, ecin
snadenue d otpunarensHoe, ecnu d pasHo 0, To BozBpamiaer 0;



double toDegrees(double value) - mnepeBoguT pamuansl B rpaaycel u double
toRadians(double value) - rpamycel B paauaHsbl.

[Ipumep ncnosb30BaHUS:

int result = Math.floorDiv(9, 2); // 4

double result = Math.abs(-13.5); // 13.5

int result = Math.max(3, 5); // 5

5.3 Knacc Arrays 1 ero ucnojib30BaHue

Knacc Arrays wu3 makera java.util mnpeanasnauen mis paborel ¢ maccuBamu. OH
COJICPXKUT YIOOHBIE METOIBI 1T PAOOTHI C IETBIMA MACCUBAMH:
copyOf () — mpeanasHaueH /ISl KOMUPOBAHUS MacCUBa
copyOfRange () — konupyeT 4acTh MaccuBa
toString() — mo3BoisET MOMYYUTH BCE DJIEMEHTHI B BUIE OJHOU CTPOKHU
sort() — coptupyeT MaccuB MeToIOM quick sort
binarySearch() — umer ameMeHT METOIOM OMHAPHOTO IMOMCKA B MACCHUBE YIIOPSA0YCHHOM I10
BO3pPACTaHUIO
fill () — 3anonHsieT MaccUB MepeaaHHBIM 3HaYeHHEM (yI00HO MCIOJIb30BaTh, €CIIU HAM
Heo0X0IMMO 3HaYeHHE M0 YMOIYAHUIO U1 MacCHBa)
equals() — mpoBepseT Ha UIEHTUIHOCTH MAaCCUBBI

[IpuBenem npuMepbl UX UCTIOIB30BaHMUs. 3aNIOJTHEHNUE MACCUBA CITyYalHBIMU YHCIIAMH:

intn = 10;

int a[] = new int[n];

for(int i=0; i<a.length; i++)

ali] = (int)(Math.random()*10);

KOHI/IpOBaHI/IC MacCcuBa a B MaCCHUB b 1 BBIBOJ] BTOPOI'0O MaCCHMBa Ha KOHCOJIb B BUIC
CTPOKH:

int b[] = Arrays.copyOf(a, a.length);

System.out.printin(Arrays.toString(b));

CopTupoBKa U MOKCK YKCIIa B MACCUBE:

Arrays.sort(a);

int k =5;

int ik = Arrays.binarySearch(a, k);

System.out.printin("Hoekc yncna " + k + " B maccuse = "+ik);

Ynpasicnenua

1. IlepemecTtuTe B LEJIOYMCICHHOM MAacCHUBE DJJEMEHTbl TakUM oOpa3oM, 4TOOBl Bce
OTpULATENbHBIE  YHUCIIA  MPEAUIECTBOBAIM  MOJOXKUTENbHBIM.  OTpuLATelIbHBIE U
MIOJIO’KUTEIIbHBIE YKCia TOJHOCTBIO COPTUPOBATH HE HAJO0, JOCTATOYHO OTIENUTH UX APYT
OT Apyra.

2. VnopsjpounTe 1O YOBIBaHMIO KakIyl0 cTpoky MaTtpuiel N x M, a mocne 3Toro
MEPECTAHOBKON CTPOK YMOPSIOYUTE BCIO MATPHIy O YOBIBAHUIO 3JIEMEHTOB TJIABHOU
JUaroHaJIu.

3. Hanummure KanbKylIaTOp AJs BBIYMCIEHUS 3HAYEHUNW TPUTOHOMETPUUECKHX (PYHKUUN 110
3aJaHHOMY apI'yMEHTY.



6. Pabora co crpoxkamu

CTpoKu — TIPENCTAaBISIOT OO0 MOCIIEN0BATENLHOCTE CMMBOIOB. CTPOKH B Java HIMPOKO
UCIIONB3YIOTCSA U SBJIAIOTCA OOBEKTaMH, TakK Kak mwiardopMa Java IpeaocTaBiseT CIEualbHbIH
kiace String muist cosnanus u paboThl CO CTPOKAMH.

6.1. Kinace String

B kmacce String cymecTByeT Macca MOJIE3HBIX METOJOB, KOTOPHIE MOKHO HNPUMEHSTH K
crpokaM. [IpuBeieM HEKOTOPBIE U3 HUX:
length() — Bosspamiaer quny crpoku (KOMHYECTBO CUMBOJIOB B HEll);
iSEmpty() — nposepsier, mycras i crpoka;
replace(a, b) — Bosspamaer crpoky, rue cumBon a (aMTepan WM NepeMeHHas Tuma char)
3aMeHEH Ha CHMBOII b;
split() — mMeron mno3BonseT pa3OUTL CTPOKY HA MOACTPOKU IO ONPENETEHHOMY DPa3IElIUTEINIO.
Pasenurenis — CAMBOJI WIIH HAOOp CHMBOJIOB TIEpeIacTCsl B KaUueCTBE MapaMeTpa B METOT,
trim() — meTon mo3BoJIsIET yIANUTE HaYAIbHBIE M KOHEYHBIE TPOOETBI B CTOKE;
toLowerCase() — Bosspaiaer CTpoky, Ijie BCe CHMBOJIbI HCXOHOM CTPOKHU MPe0Opa3oBaHbl K
CTPOYHBIM;
toUpperCase() — BO3BpAIAET CTPOKY, IJIe BCE CUMBOJIBI UCXOHOM CTPOKHU MPeoOpa30BaHbI K
HPOIKUCHBIM;
equals(s) — Bosspamaer UCTHHHY, €CIM CTPOKa, K KOTOPOM IPUMEHEH METOJ, COBIAJAET CO
CTPOKO# S YKA3aHHOM B apryMeHTe MeTozia (C IOMOIIIBIO OIlepaTopa == CTPOKH CPaBHUBATH HEJb3S,
KaK U JI00ble Apyrue 0ObeKThI);
indexOf(ch) — Bosspamaer unmexc cumBona ch B cTpoke (MHAEKC 3TO HMOPSIKOBBIA HOMED
CHMBOJIa, HO HYMEPOBAThCS CUMBOJIBI HAYMHAIOT ¢ Hys1). Eciu cuMBOII coBceM He OyneT HaifieH,
TO BO3BpaTuT -1. ECii CHMBOJI BCTpedaeTcsi B CTPOKE HECKOJIBO pa3, TO BOB3BPATHT MHICKC €ro
HIEPBOTO BXOJKICHHMS.
lastindexOf(ch) — ananoruuen npeapiayieMy METOLY, HO BO3BpAIAET MHIEKC IOCIEIHETO
BXOKIIEHHSI, €CJIH CMUBOJI BCTPETHIICS B CTPOKE HECKOJIBKO Pas.
indexOf(ch,n) — BosBpamaer umHgekc cuMBOJa ch B CTPOKE, HO HAUMHAET HPOBEPKY C
uHIeKca n (MHAEKC DTO MOPSAKOBBIM HOMEP CHMBOJIA, HO HYMEPOBATHCS CHMBOJILI HAYMHAIOT C
HYJIA).
charAt(n) — Bosspamiaer ko cMMBOJIA, HAXOAAIIETOCA B CTPOKE MOJ MHAEKCOM N (MHAEKC 3TO
HOPSAZAKOBBIA HOMEP CUMBOJIA, HO HYMEPOBATHCSA CUMBOJIBI HAUMHAIOT C HYJIA).

B kmacce String ecTb MeTopn concat()mns oObenuHeHHMs CTPOK, HO Yalle CTPOKH
00BEMHSIOT TIPH TIOMOIIH OIlepaTopa « + »:

public static void main(String args[]) {

String stringl = "JAVA";
System.out.printIn("A ctany " + stringl + "nporpammuctom!"); }
B pesynbrare nomyunres:

7 cTaHy JAVA nporpaMmmMmucTom!

BaxkHo orMeTHTh, YTO Kacc cmpok String saensemcsa neusmensemvim, Tak 4TO Kak
TOJIBKO OH OYJIET CO3/[aH, CTPOKOBBIN OOBEKT HE MOKET OBITh M3MeHeH. Ecin ecTh HEOOXOAMMOCTh

caenaTb MHOTO M3MEHEHHW B CTPOKE CHMBOJIOB, HampuMmep MHOFOKpaTHyIO6. Pabora co

CTPOKAMM KOHKATECHAI[MI0O B I[UKIIE, CIIeyeT WCIIOJIb30BaTh KIIACCHl CTPOKU Oydepa
StringBuffer u moctpourens crpoxu StringBuilder.



6.2 PeryasipHbie BbIpaskeHH s

B moBcegHEBHEIX 3a7adaxX 4YacTO BO3HHMKACT HEOOXOIUMOCTh HAWTH KaKHE-TO JAHHBIC B
TEKCTE 0 KaKOMY-TO IIa0JOHYy, WJIM TMPOBEPUTH JAHHBIC, KOTOPHIC MOCTYIMHMINA OT IOJIh30BATEIs,
WU KaKUM-HHUOY/Ib CJIOKHBIM 00pa3oM MOAM(PHUIIMPOBATH TEKCT. Bce 3TH 3a1a4l MOXKXHO PEIINTH C
TTOMOIIBIO PETYJISIPHBIX BBIPAKESHUH.

Pezynapuvie eviparcenus - 5T0 BHIPAKCHHS, OTIMCHIBAIOIINE CTPYKTYPY TEKCTOBOW CTPOKH C
HCIIOJIb30BAaHUEM OOBIYHBIX CHMBOJIOB U MEMACUMBOI06, OTIPEICIAIONINX CBOWCTBA CTPOKH B
neaoM wuiaum e€ oTAenbHbIX yacted. CpeacTBa cTaHmapTHOW OuOmMoTekn Java TMO3BOJISIOT
BBITIONIHATH MPOBEPKY CTPOK Ha COOTBETCTBHE 33JaHHOMY PETYISPHOMY BBIPKEHHIO, a TaKXKe
OCYIIECTBIIATh 3aMEHY TOJCTPOK, YIAOBIETBOPSIONIUX PETYISIPHBIM BBIPAKCHHAM, JIPYTHMHU
MOICTPOKAMU.

UToOBI cO3/1aTh PETyIIpPHOE BRIpAXKEHHUE Java, HY)KHO HamMcaTh €ro B BUJIE CTPOKH C YUETOM
CUHTAKCHCA PETYJSIPHBIX BbIpAKEHUU. PacCMOTpUM OCHOBHBIE MEMACUMEOIbL, UCTIONB3YEMbIE IS
CO3/IaHUs PETYJSIPHBIX BBIPAKCHHIA

e A — KpbIIKa, TUPPKYM(IECKC, HAYAI0 IPOBEPIEMON CTPOKH

e $ — moyuiap, KOHEI[ IPOBEPSEMOM CTPOKH

° . — TO4Ka, MpeJCcTaBiIsieT co00i coKpaleHHyo (OopMy 3aliCH JJIsi CHMBOJILHOTO KJIacca,
COBIAJAIOIIETO C JHOOBIM CHMBOJIOM

° | — os3nagaer «umwy. [logBeipaxenus, 00beTIMHEHHBIC YTHM CITIOCOOOM, HA3BIBAIOTCS
ajbTepHATUBAMU

® ? — 3HaK BOIPOCA, O3HAYAET, YTO MPEIICCTBYIOIINI €My CUMBOJI SIBJISICTCS
He0O0s3aTeIbHBIM
e + — 0003HaYaeT «OJWH WM HECKOJIBKO IK3EMILIIPOB HEMOCPEICTBEHHO
MPEANIECTBYIOMIETO dIIeMEHTA
*  — mr000€ KOMUYEeCTBO IK3EMIUISIPOB dJIEMEHTA (B TOM YHCIIE M HYJIEBOE)
{n} — PoBHO n pa3
{m,n} — OT m A0 n BKIIOYUTEIHHO
{m,} — He mecHee m
{,n} — He Goneen

e [ ] - oauH u3 CUMBOIIOB, BXOJSIINUX B 33JaHHBIN HAOOP

e [ ~ ] — oauH U3 CUMBOJIOB, HE BXOMAIIUX B 3aJJaHHBIN HAOOP

e - — (medwuc) HHTEPBAIT CUMBOJIOB;

¢ () — BBIEJIEHUE TPYIIIBI

e \\d - mudpoBoii cumBOI

e \\D - He uudpoBoii cUMBOI

¢ \\s — npobGenbHBIH CUMBOI

e \\S - He npoOeILHBII CHMBOJ

e \\w - OykBeHHBII WIH U(PPOBOI CUMBOII WIH 3HAK MOAUEPKUBAHUS

e \\W — mo6oit cuMBOI, KpoMe OYKBEHHOTO WU IIU(PPOBOTO CUMBOJIA WIIHM 3HAKA
MOA4YEPKUBAHUSA
[Ipumeps! perynasipHbIX BbIpasKEHUIL:

e ab —crpoka «ab»

® a.b —crTpoka U3 Tpex CUMBOJIOB, IIEPBBIH a, BTOPOH — 11000 , TpeTHii b

® a* — CTpoOKa U3 JH000ro KoIu4ecTBa OyKB a

e [abc] - a,b, wmuc (oxuH CUMBON)



e [*abc] — m0060# cMMBOJI, KpoMe a, b, 1 ¢
e [a-zA-Z]+ - HemycTas OCIEIOBATENbHOCTh JIATUHCKUX OYKB B JIFOOOM MOPSIKE
e \\+ —cumBon+
B xmacce  String ecrts Merom matches() NpPOBEPSIONIHMI COOTBETCTBUE CTPOKH
perynspHoMy BbIpaskeHUI0. Hanpumep MOXKHO POBEPUTH, COCTOUT JIM CTPOKA U3 TATUHCKHUX OYKB:
if (testString.matches("[A-Za-z]+")) {
System.out.printin("Yes");

}

bonpmras 9acth (yHKIIMOHAIBHOCTH IO PabOTe C PETyISIPHBIMH BBIPOKECHUSIMH B Java
COCpeIoTOYEHA B MaKkeTe java.util.regex u kinaccax Pattern uMatcher.

6.3. Kinaccol StringBuffer u StringBuilder

StringBuffer n StringBuilder - npexcrasisor pacumpsieMbie ¥ JTOCTYIHbIE IS
U3MEHEHHMH II0CIEI0BATEIbHOCTH CHMBOJIOB, ITO3BOJIAA BCTABISATH CHMBOJIBI W IOACTPOKH B
CYILIECTBYIOLIYIO CTPOKY W B Jr000M Mecte. JIaHHBIE KIAcChl TOpasio SKOHOMHYHEE B IUIAHE
OTpeOIEHHs TAMSTH M IIO3TOMY PEKOMEHIYETCS K UCIIOIB30BAHMIO.

B ocHoBHOM 5TH nBa Kiacca uiaeHtubl. Orimmyaercs StringBuilder or StringBuffer
OOJbIIEN TPOM3BOIUTEILHOCTBIO, W €r0 HENb3s MCIOJB30BaTh B TOM CIIy4dae, €CJIH K CTPOKE
o0pariaeTcst HeCKOJIBKO MOTOKOB.

[IprBeieM HEKOTOPBIE METOIBI OTHX KJIACCOB:
length() — meron no3BosseT MONYYHUTH TEKYILYIO JUIMHY OOBEKTA;
setLength(int length) - meron ycranaBmmBaer mnuuy crpoku. 3HayeHHE JOJDKHO OBITh
HEOTPHUIATETLHBIM.
charAt(int index) — mertox, no3BossOMMil U3BIEYL 3HAYEHUE OTAEIBHOTO CUMBOJIA;
setCharAt(int index, char ch) - merox, mosBonsromMii ycTaHOBUTH HOBOE 3HAYECHHE
CHMBOJIa, yKa3aB MHJIEKC CHMBOJIA M €T0 3HAUECHHE.
getChars() — meron nossonser ckonmupoBaTh MOACTPOKY M3 oOwbekTa kimacca StringBuffer s
MmaccuB. HeoOxommMo 1m03a00TUTBCS, 9TOOBI MAcCHB OBUI JIOCTATOYHOTO pasMmepa Julis NpHéMa
HYKHOT'O KOJIMYECTBA CHMBOJIOB YKA3aHHOM TOJCTPOKH.
append() — meron coenuusieT 0OBEKT Kacca U MPEACTABICHUE JTF000TO APYroro THIA JaHHBIX.
EcTh HECKOJIBKO MEPErpyKEHHBIX BEPCHI.
insert() — merox Bcrasmsier OJIHY CTPOKY B JIpyryr0. Takke MOKHO BCTaBJISITh 3HAUYEHUs APYTHUX
THUIIOB, KOTOPbIE OYAyT aBTOMaTHYECKHU IIPE0OPa30BaHbl B CTPOKH.
delete() — merTon ymanser nocsienoBarenbHOCTH CUMBOJIOB
deleteCharAt() — meron ynanser ogus CUMBOI U3 YKa3aHHOU HO3UIIMH.
replace() - mMeron mossossier 3aMeHUTH OOMH HAOOpP CHMMBOJIOB Ha apyroil. HyxHo ykasarh
HaYaJIbHBIM U KOHEYHBIN HHIIEKC  CTPOKY 3aMEHBI.

[MpuBenem mpumMep UCTOIb30Banust 00beKkTa Kiacca StringBuilder:

public static void main(String[] args) {
// co3paem 06beKT Ksacca
StringBuilder sb = new StringBuilder("l Java!");
// BbI3blBaeM OOUNH U3 METOLO0B KJlaccCa
sb.insert(2, "like ");
// BbIBOOM pe3yibTaT Ha 3KpaH
System.out.println(sb);



ITpoBepsTe, UTO MOIYUUTCS B PE3YNBTATE.
Ynpasricnenua

1. Hanuimre nporpammy, KOTopast BBIBOIUT CTPOKY U BBIBOJMT Ha 3KpaH MHICKCHI BCEX MPOOEoB
B CTPOKE.
2. Hanumure mporpammy, KOTopas BBOAUT CTPOKY, 3aMEHSIET B CTPOKE Bce MpoOesnsl Ha “ *  u
BBIBOJIUT IOJIYYEHHYIO CTPOKY Ha DKpaH.
3. Hammmmmre nmporpaMmy, KOTOpasi BBOIUT JBE CTPOKH, ONPENEISIET — COBIANAIOT CTPOKH WJIN HET.
Ecnu cTpokn He cOBIAAarT, TO Iporpamma JOJDKHA COCIUHUTh UX B OIHY CTPOKY M PE3yJbTar
BBIBECTH HA DKPaH.
4. Hanmmute nporpammy, Kotopast OyieT IpoBepsTh, SIBISETCS JIM CIOBO U3 IATU OYKB, BBEIEHHOE
M0JI30BATENEM, TATMHIPOMOM (TIPUMEPBI: «KOMOK», «poTop»). Eciin BBeZIeHO ClIOBO He U3 5 OYyKB,
TO coobmark 06 ommuodke. [IporpaMmma nomkHa HOpMaIbHO 00pabdaThIBaTh CIOBO, JaXKe €CIIU B HEM
HCIOJIb30BaHbl CUMBOJIBI pazHoro peructpa. Hampumep, cinosa «Komox» nnu «POTOP» cnenyer
TaK)K€ CYUTATh MAJIMHIPOMAMH.
5. Hammmmre mnporpamMmy, KOTOpas BBOAMT CTPOKY, YAAIsA€T M3 HEE BCE CJOBAa, KOTOpBIE
HAUMHAIOTCS C OYKBBI, 3aJaHHON I10JIb30BATEIEM, M BHIBOJUT HA SKpPaH MOIY4YHUBILIUNCS PE3YNbTaT.



7. Peaan3anusa KJjacca

Kak yxe roBopmsioch paHee, IporpaMMbl Ha SI3bIKEe Java COCTOST M3 KJIacCOB, KOTOpBIE
SABIISIIOTCS a0CTPaKUIUsAMH OOBEKTOB M3 peanbHOro mupa. IlosTomy cHawyana pa3pabOTUHK pelIaer,
Kakyde KJjacchl HeOoOXOAMMO BKJIIOUMTH B IMPOTpaMMy U TOJBKO IOCIE A3TOTO MPHUCTYMAeT K
HAIKUCAHUIO KOJA.

[TonmpoGyem co3maTh CBOM COOCTBEHHBINM KJacC Ha MPHUMEPE CICAYIOMICH 3a1aun: Kaxcoblil
abumypuenm umeem ¢amuiuio u cymmy 6annog sa EID. Heobxooumo ewisachums, Kmo u3
abumypuenmog nocmynun 8 BY3 (oowuii 6ann abumypuenma >= npoxoonozo oania).

Jlnss pemenus 3amaud  HeoOxomumo peanmzoBars kiacc Applicant, omwceiBarommii
abutypuenta. Knacc Oyner conepkath cBOMCTBO «(paMunus» (SUFNAME) U CBOMCTBO «OOIIUi
oawn (totalScore), a tak ke Merox, ONpeneHSIOMIMIA, MPOXOAUT M JaHHBIM AOUTYPHEHT IO
KOHKYpCY.

Jlo6asum B maker MyClasses o¢aiin ¢ umenem Applicant.java, B kotopom peanusyem
onmcanue kinacca Applicant.

7.1 Onucanue aTpudyTOB Kj1acca

Haunem c omucaHusi CBOWCTB (€Illeé MX HA3bIBAIOT aTpUOYTHl WM TOJIs) Kiacca. Jlis
onucaHus arpuOyTOB Kiacca wyalle BCEro MpUMeHsiercss Mmomupukarop moctyma private
(3aKpBITHIIT), KOTOPBIA MO3BOJISIET UCIIOJNL30BAaTh IIEPEMEHHBIE TOJBKO BHYTpHM Kiacca. JlocTynm K
TaKUM TIOJISIM BHE Kilacca OyneT HeBo3MOkeH. J[imst omucanms atpuOyra «paMuimsy UCTIONb3yeM
uMs  surname wu ximacc String, mpenocraBnseMsblii miargopMoll Java W peanu3yroIInil
OCHOBHBIC ONepalMu co cTpokamu. J[ns ommcaHus atpuOyra «oOmmii 0amm» HCIONb3yeM UM
totalScore n yxe ussectsiii mo s3eiky C Tun iNt, Tak kak oOwmMiI Oaml SBISETCS LEIBIM
YHCIIOM.
package myClasses;

public class Applicant {

private String surname;
private int totalScore;

}

OOpatute BHMMaHHE, YTO MMEHa aTpuOyTOB KJlacca MUIIYTCA C MaJeHbKoM OykBbl. Eciu
MMS$1 COCTOUT U3 HECKOJIBKUX CJIOB, TO Ka)KJ0€ HOBOE CJIOBO B UMEHH aTpuOyTa MUIIETCS ¢ OOJIbIIOM
OyKBBI O€3 mpobena.

7.2 KoHCTpPYKTOp KJIacca

Koncmpykmop - 310 crienuanbHbIE METOJ, KOTOPbIN BBI3BIBAETCS IPU CO3AAHUU HOBOTO
o0beKTa M OomnpezesseT NeHCTBUS, BBIOJIHSIEMbIC Ul 3aJaHUs HayaJlbHbIX 3HAYeHUH aTpuOyTOB
kiacca. KoHcTpykTop sBisieTcs Ba)KHOM 4acThbiO KJlacca, TaK Kak HE IO3BOJISIET CO3JaBaTh He
IPOMHULIUAIN3UPOBAHHBIE OOBEKTHI.

KoHcTpykTop oOnafaer cienylomMMH CBOMCTBAMH, OTIMYAIOIUMH €r0 OT OCTaJbHBIX
METOJIOB KJacca:

- UM KOHCTPYKTOPA BCEr/a COBMAJaeT C MMEHEM KJlacca, BKIIKOUasi perucTp;

- KOHCTPYKTOp HUKOI'JIa HUYETro HE BO3BPAIIIAECT;

- KOHCTPYKTOp €CTh B JIF0OOM Kiacce. Eciau He onucaHo HU OJHOTO KOHCTPYKTOpaA, TO

KOMIHISATOPOM Java Oy/ieT aBTOMaTH4eCKH CreHEepUPOBaH KOHCTPYKTOP MO0 YMOJIYAHHUIO.



Koncmpykmop no ymonuanuro — 31o MeETOJI, KOTOPBI He WMeeT mapamerpoB. Kak yke
TOBOPUJIIOCH, OH TCHCPUPYCTCA ABTOMATUYCCKHU, HO, KaK IIPaBUJIO, MNPOIrpaMMUCTBI CTaparOoTCAa
KOHCTPYKTOP TI0 YMOJIYAHHUIO OITKCATh SBHO B TEJIE Kiacca.

Peann3yem KOHCTPYKTOp 0 yMoauaHuro i knacca Applicant.

public Applicant(){
surname = "lIBaHOB";
totalScore = 200:;

}

Konctpykrop umeet moaudukarop goctyna PUblic, Tak kak 06beKTBI CO30aI0TCS, KaK
MPaBHJIO, BHE KJIACCa, HATIPUMED, B IJIABHOM KJIACCE MPHIIOKEHHS, TOITOMY KOHCTPYKTOP JOJDKEH
OBITH JIOCTYITHBIM 3a TPEJIeiaMH KJIacca.

B KkadecTBe HaYaIbHBIX 3HAYCHHUI aTpHOYTOB KJIacca MOTYT ObITh 3a/laHbl JIFOObIC 3HAYCHHUSI,

yA0OHBIE IS ajbHENIIET0 IPUMEHEHUS.

Kak mpaBuno, pa3paboOTUMKU HE OrpaHMUYMBAIOTCA pealu3aliedl TOJbKO OJHOIO
KOHCTPYKTOpa, HOTOMY 4YTO Ui yJoOCcTBa MpPUMEHEHMsS Kiacca HYXHO HpPeayCMOTpPETh
BO3MOXKHOCTH CO3aHUSI OOBEKTOB pPa3IMUHBIMU criocobamu. To ecTh, KoHCmMpPYKmopwvl modicHo
nepezpycams.

Ilepezpyscennvle memoovt — 3T0 METO/IbI BOOOILE M KOHCTPYKTOPBI B YaCTHOCTH, KOTOPBIE
UMEIOT OJJUHAKOBBIE IMEHA, HO PA3JINYar0TCs CIIMCKaMU I1apaMeTPOB.

OTO O03Ha4aeT, 4YTO KJIAacC MOXET HMETb HECKOJIBKO pAa3JIMYHBIX KOHCTPYKTOPOB C
OJMHAKOBBIMM MMEHaMH, HO C Pa3JIMYHBIMU CHHMcKamMHu napaMmerpoB. Hampumep, npu coznaHuu
00beKTa MBI XOTUM IepeaTh KOHCTPYKTOPY CJEAyIolIMe JaHHble: paMunuio u obmuit Oamn. Jns
3TOr0 HYKHO ONMCATh B KIJIACCE KOHCHMPYKMOP C NApAMempamu.

public Applicant(String surname, int totalScore ){
this.surname = surname;
this.totalScore = totalScore;

B kadecTBe mapaMeTpoB IrepeaaeM KOHCTPYKTOpY mepeMenHyro tura String (damwmmus) n
nepeMeHHyro tuma int (o6uwmii 6amr). iMeHa nepeMeHHBIM-ITapaMeTpaM MOKHO JaBaTh JIIOObIE, HE
00s13aTeNIbHO COBIAIAONINE C UMEHaMu aTpuOyTOB Kiacca. Ho peann3oBaHHBIN BapuaHT CUUTACTCS
Oosiee ynOOHBIM, TaK Kak HE HYKHO 3aJyMbIBaTbCi HaJ TEM KAaKOW MmapamMeTp Kakomy aTpuOyTy
COOTBETCTBYET. ITO OCOOEHHO aKTyaJlbHO B CIIydae, KOrja arpuOyTOB MHOTO U UX THIIBI COBIA/IAIOT.

Jis Toro 4yTtoOBl OTIMYATh IMEPEMEHHYI0 M Ioje Kiacca C OAWHAKOBBIMU HMMEHaMH
UCIIONB3yeTCsl KirodeBoe cioBo this. Ono tpebyercs mis Toro, 4To6sl METOI MOI COCIAThCs Ha
BBI3BaBIIHii ero 00bekT. To ecth this senrsemcen ccvinkoi na o6vexm mexkywyezo knacca (MoxHO
UCIONB30BaTh A OOpallleHUs K OOBEKTY, BBI3BABIIEMY METON) U HEAGHO RPUCYMCHEYem 6
6bi1306e 1100020 memooda Kiacca (SBISIETCS HESBHBIM TIapaMETPOM BCEX METOIOB Kiacca). B
NPHUBEICHHOM MpHMepe obpaiieHne K atpulyry kimacca uepe3 this mpomcxomut mpu momomm
OIIEepPaTOpa «TOUKaY.

Hanomunaewm, 4To eciu 6 mene Knacca peanu3zo6an Xxoms 0vt 00UH 110001 KOHCMPYKMOP,
Mo 6 IMoOM cyuae KOHCIMPYKMOp HO YMOAYAHUIO A6MOMAMUYECKU He 2eHEPUPYEeMm .

Ecnu n3HavanbHO B Teje Kiacca ObLI OMpesieieH MMEHHO KOHCTPYKTOP € MapaMeTpaMu, TO
KOHCTPYKTOP 10 YMOJIYAHHIO MOKHO peajn3oBath mpu nomoiu ceeiiku this.Torma korcTpykrop
10 YMOJTYAHHUIO OyIeT BRITJIAZIETH CICAYIONIUM 00pa3oM:
public Applicant(){

this("MeaHoB", 200);



Hcrionb30BaHue MePErpyKEHHBIX KOHCTPYKTOPOB yepe3 KoHcTpykrop this () mossomser
UCKJIIOYUTH AyOIUpOBaHUE KO/A, YMEHbIIIasi BpeMs 3arpy3KH KJIacCOB.

Cnenyer OTMETUTb, YTO 00a MPUBEACHHBIE OMNMCAHMUS KOHCTPYKTOpa IO YMOJIYaHHIO
SIBIIIIOTCS TIPABWJIbHBIMH, TTO9TOMY MOKHO NPUMEHSTH TOT, KOTOPBIA O0jiee MOHSTEH Ha JaHHOM
JTarne.

MBI IOKa MCIOJIb30BAJIA B KAYECTBE MMapaMETPOB KOHCTPYKTOpa MpocThie TUIbL. Ho MOXHO
nepeiath KOHCTPYKTOpY u 00BekT camoro kimacca Applicant. B stom ciydae momyuutes
KOHCMPYKMOpP KORUPOBAHUA, TO €CTh KOHCTPYKTOP, CO3AAIOLINIA KOMUIO 00BEKTA.

public Applicant ( Applicant a) {
surname = a.surname;
totalScore = a.totalScore;

B aToMm ciydae OyneT co3naH 00beKT, aHAIOTHYHBINA TOMY, KOTOPBIH ObLT TIEpe/aH B
KavecTBE ImapaMeTpa.

[TonpoOyiiTe caMOCTOATENBHO pPeaIn30BaTh JAHHbBIN KOHCTPYKTOP MPU MOMOIIY CCHIIIKU
this.

7.3 MeToanl KJj1acca

[ToMuMO KOHCTPYKTOPOB OOJIBIIMHCTBO KJIACCOB B CBOEM OMMCAHUM JIOJDKHO UMETh METO/IbI,
MO3BOJISAIONIUE MOMYYUTh JOCTYI K 3aKPBITHIM aTpuOyTaM Kjiacca. 9TO METO/Ibl, HAUMHAIOLIUECS CO
cioBa Set (ycTaHOBHTB), MO3BOJISIOIINE U3MEHSATH CYILECTBYIOIINE 3HAYEHUs aTpUOYTOB U METO/IbI,
HauMHAOIIHECS co ciioBa get (momy4nTs), Mo3BONSIONIAE TOTYIUTh TEKYIINE 3HAUCHHS aTpUOYTOB
KJiacca.

B onmcanuu kinacca Applicant nannsie MeTonp Oymy peann3oBaHbl CIEIYIOIUM 00pa3oM:

//[meTon, N3MeHALWNA 3HaYeHne aTpubyTa «pamMmmnang»
public void setSurname(String surname){
this.surname = surname;

}

//meToa, n3MeHsAWnn 3Ha4yeHne atpubyTa «obwmnm bann»
public void setTotalScore(int totalScore){
this.totalScore = totalScore;

}

// meTOA, BO3BpaLLAOLWMNIA 3Ha4YeHne aTpubyTa «hammnna»
public String getSurname(){
return surname;

}

//[meTon, BO3BpaLWaWmMn 3Ha4YeHne atpnbyTta «obwmimm 6ann»
public int getTotalScore(){
return totalScore;

}

MeTop! Ki1acca onpeaessor ¢ Moaudukaropom gocrymna pPublic, eciu npeanonaraercs ux
HCIIOJIb30BaHKUE BHE Kiiacca. Jlajee cieayeT THN BO3BPALAEMOr0 METOJIOM 3HAYEHMsI M UMSI METO/A
CO CIIMCKOM TMapaMmeTpoB. MMeHa METONOB Kiacca MUINYTCS C MajeHbKoW OykBbl. Eciam ums
COCTOUT W3 HECKOJNBKHX CJIOB, TO KaXKJJ0€ HOBOE CIIOBO B MMEHH METOJa IMHIIETCS C OONbIION
OykBbI O3 mpobena. Teno MeToa 3aKimrouaeTcsl B GUTYPHBIE CKOOKH.

Ecmu  kakuelii atpuOyT Kiacca HMMEeT YHHUKaIbHbIA Thi, TO Meton Set() moxkHo
neperpy3utsb. B knacce Applicant tumnsr arpuGyros pasiuunsl. [TonpoOyiite cuenars meton Set()
HeperpyKEeHHBIM.



Ecnu Tvmbl aTpubyTOB MOBTOPAIOTCSA, TO B 9TOM ClIydae BTOPOE CIOBO B UMEHM MeTona Set
COOTBETCTBYET M3MeHseMOMY artpuOyTy. [10100HOE NMPAaBUIIO MPUMEHSAETCA W JUIS 3a1aHUS UMEH
MeToz10B get — Bropoe ¢10B0 B IMEHH COOTBETCTBYET BO3BPAIIAEMOMY aTPHOYTY.

[ToMuMO 00A3aTENBHBIX METONOB B KIACCE MOKHO PEANM30BLIBATH METOBI, KOTOPbIE
ONHUCHIBAIOT TIOBEIEHHE, CBOMCTBEHHOE OOBEKTaM J@HHOIO Kjacca. B HamieM ciydae 3T0 Oyuer
Meton admission (npueM, 3a4rciieHne), ONPEAEISIONIU MpolIesl AbUTYPUEHT 110 KOHKYPCY WM
HET.
public boolean admission (int passingScore) {

if ( totalScore >= passingScore )
return true;

else
return false;

B kadectBe mapamerpa MeTOA NMPUHUMAET 3HAYeHUE MpoxoaHoro Oamia. Eciu abutrypueHt
noctynmi (o0t Gann abutypueHTa >= OPOXOJHOrO 0asia), METOA BO3BpalllaeT 3HAuYCHUE
«HMCTUHAY, €CIH HET — «IOXKbY.

7.4. CtaTnuecKue moJjisi 1 MeTOblI Kjacca

Cmamuueckue 4nensvl Kiacca - 3T0 aTpuOyThl U METOABI KJacca, KOTOpbIE HAMPSIMYIO
MIPUHAJICKAT CAaMOMY KIIACCY, @ HE €r0 dK3EMIUISIPY.

Cmamuueckue ampufymsl — 5TO TOJs, KOTOpble OymayT OOIIMMH AJisi BCEX OOBEKTOB
JAHHOTO Kiiacca. Eciu oauH 00bEKT M3MEHUT 3HAYCHHE TAKOro IOJIS, TO 3TO M3MCHEHHE YBUIST
Bce 00bekThl. TO ecTh cTaTWyeckue aTpuOyThl UMEIOT OJMHAKOBBIE 3HAUCHHSI JIJISI BCEX OOBEKTOB
KJIacca, B KOTOPOM OHU OOBSIBIICHBI.

Jist Toro 4ToOBl OOBSIBUTH TaKOE TMOJIE, JOCTATOYHO B OMHCaHHE aTpuOyra 100aBHUTH
kimoueBoe cinoso Static. Jna mons static osmavaer, uro cmamuueckuit ampudym cozoaemcs 6
€OUHCHMBEHHOM IK3eMnApe BHE 3aBUCUMOCTH OT KOJMYECTBA OOBEKTOB JAHHOTO Kiacca.
Cratuueckoe Mojie CyHIECTBYET Ja)ke B TOM CIllyyae, €CJIM HE CO3JaHO HU OJHOTO JIK3EeMIUIIpa
knacca. CTaTHUecKue IOl Kilacca pa3MelIaroTCs OTAEIBHO OT OOBEKTOB Kilacca B HEKOTOPOM
o0acTu maMsITH B MOMEHT MEPBOTo 0OpallleHus K JaHHOMY Kaccy.

JlobaBum B omucanue kimacca Applicant cratmueckunit arpubyr maxTotalScore
(MakcHMMaIbHO BO3MOXKHOE 3HaUEHHE 00I1Iero 6amia) 1 NpUcBOMM €My HadallbHOE 3HAUCHHE.

private static int maxTotalScore = 300;

Temeps Kaxaplii sk3eMiuissp kimacca Applicant Gyzer umeer omHy M Ty K€ KOIHIO
CTaTUYCCKOHU HepeMeHHOI‘/’I maxTotalScor €, TO €CTh €€ 3HAUYCHUE 6yz[eT BCerga OJUHAKOBBLIM JIJIs1
BCEX 00BEKTOB JIaHHOTO KJIacca.

Jns paboThl CO CTaTHYECKUMHU aTpUOyTaMH WCTIONB3YIOTCS CHAMuU4YecKue Memoobl,
o0BsiBIIeHHBIE cO crenupuratopom Static. Takue MeTOmBI SBISIOTCS METOJAMH KJTacca, KOTOpbIE
He TPHUBS3aHBl HH K KakoMy OOBEKTY M He cojepaT cchulkd thiS Ha KOHKpeTHBIH OOBEKT,
BBI3BaBIIMiA MeTo/. [lo mpuunHe HemocTymHOCTH cebliku this ecmamuueckue nona u memoowt ne
MOZym 00pauamovca K HeCMAamuyecKum nOAAM U Memooam Hanpsmyo. /lna obpawenusn K
CMmamuyecKum noaam U Memooam 00CmamouHo UMEHU Kaaccd, 6 KOmopom OHU ONPeoeiendl, TO
€CTh JUISA JIOCTyNla K TaKMM METOJaM He HYKHO CO3/1aBaTh OOBEKT Kiacca. CTaTHYeCKUH METOJ
MOKHO BBI3BaTh, HCIONB3Yys THI KjIacca, B KOTOPOM OTH METONIbI omnucaHbl. Cmamuueckue
Memoobl Helb35 nepeonpeoeiuma.

CraTuueckre MeToJbl IMIMPOKO HCMONb3YIOTCs B Oubmmotekax Java. Hampumep, B kiacce
MaTeMaTHYeCKUX YTUTIUT java.lang.Math mouTu Bce MeTONBI CTaTUYECKUE.



Onumiem cratmdyeckuii Metos B kitacce Applicant, usmensronmii 3HaueHHE CTATHYECKOTO
nois maxTotalScore.
public static void setMaxTotalScore (int maxTotalScore)

{

Applicant.maxTotalScore = maxTotalScore;
}

O6patuTe BHUMAHKE, YTO 3/1€Ch, B OTIIMYUE OT HECTATHYECKUX METOIOB, BMECTO cioBa this
(Tak Kak JaHHAs CChUIKA HEAOCTYMHA CTATUYECKUM METOAaM) OOpallieHHue K COOTBETCTBYIOIIEMY
MO0 MTPOUCXOANT C UCIIOJIb30BAHUEM THIIA KJlacca.



8. IIpumeHenne Kiaacca

B nacrosimuii MOMEHT ONKMCaHUE Kiacca Applica Nt BeITISIMT CiiemyromuM 00pa3oM:

package myClasses;
public class Applicant {
private String surname;
private int totalScore;
private static int maxTotalScore = 300;
//cTaTnyeckmn MeTon Khacca
public static void setMaxTotalScore (int maxTotalScore)
{
Applicant.maxTotalScore = maxTotalScore;

}

//KOHCTPYKTOP C MapamMeTpamu
public Applicant(String surname, int totalScore ){

this.surname = surname;
this.totalScore = totalScore;

}

//KOHCTPYKTOP MO YMOJI4aHUIO
public Applicant(){

this("VBaHoB", 200);
}
//KOHCTPYKTOpP KOMNMPOBaHWUSA
public Applicant ( Applicant a) {
surname = a.surname;
totalScore = a.totalScore;
}
//MmeTon, USMeHSALWNA 3HavYeHne aTpmbyTa «hammnna»
public void setSurname(String surname){
this.surname = surname;
}
//meTon, n3MeHsaWMn 3HavyeHne atpubyTta «obwmn bann»
public void setTotalScore(int totalScore){
this.totalScore = totalScore;
}
// MeTon, BO3BpaLlaOLWMA 3HaYeHne aTpubyTa «pamunmnsa»
public String getSurname(){
return surname;
}
//meTopn, BO3BpaLLalOWmMN 3HaYeHne aTpubyTa «obwmn bann»
public int getTotalScore(){
return totalScore;

}
//meTon, onpeaensowmnn NocTynna abuTypmneHT nnm HeTt
public boolean admission ( int passingScore ){
if ( totalScore >= passingScore )
return true;
else
return false;
}



MoHO mompoOoBaTh CO31aTh U MOpPabOTaTh ¢ OOBEKTAMH peaar30BaHHOrO Kiacca. s
3TOTO MEPEXOJVM B TJABHBIA KJIacCc MPWIIOKEHUs, TOo ecTh B ¢aiti MainClass.java. ( Ctpouka
System.out.printin("MpueeT, JAVA!"); nam Gonblie He Hy)KHa, €€ MOXKHO YIaJIHTh. )

8.1 Cozpanue o0bexTa

Co3nanue 00BEKTOB B Java mpejacTaBisieT cOOOM MPOLECC, COCTOSIIMI M3 JBYX 3TalloB.
CHayasa oOBsIBIISICTCSI IEPEMEHHAsI THIIA KJIacca, KOTopas MPECTaBISICT CO00i CChUTKY Ha OOBEKT.
Hanpumep, st OMCaHHOTO BBIIIE KJIAcCa, 3TO BBIIAUT CICAYIOIIAM 00pa3oM

Applicant apl;

Ho oObsiBiieHHAs MepeMeHHasi HE OMpENeNisieT caM OOBEKT, a TOJBKO CCBUIACTCS Ha HETO.
[TosTOMy BTOpBIM 3TaroM HEOOXOAMMO BBIACIWTh MaMATh MOA cam o00bekT. Jlns storo
UCIIOJIb3YeTCs oreparop NEW.

Oneparop NEW JAMHAMHYECKU PE3ECPBUPYET MaMsITh JUIsi 0ObEKTa U BO3BPAIACT CCHUIKY Ha
HET0, KOTOpasi COXPAHSETCs B TICPEMECHHOM.

apl = new Applicant();

Onepatop NEW rmpu Cco3JaHUM OOBEKTa KJlacca BCErjia HCIONB3YyeTCs BMECTE C
KOHCTPYKTOPOM, KOTOPbIN MHULMATU3UPYET 00BEKT. B 3aBUCMMOCTH OT BBI3BAHHOI'O KOHCTPYKTOPA,
MOYKHO CO3/1aBaTh OOBEKTHI PA3IUUHBIMU CIIOCOOAMHU, PEaTH30BaHHBIMU B OMTUCAHUH Ki1acca.

package myClasses;
public class MainClass {
public static void main(String[] args) {

/| co3paHne obbeKkTa Kslacca rnpu NOMOLLM KOHCTPYKTOpPa Mo yMoJ1HaHUo
Applicant apl = new Applicant();

/] co3paHue obbeKTa Kaacca rnpu NOMoLM KOHCTPYKTOpa C NnapaMeTpamu
Applicant ap2 = new Applicant("Cngopos",195);

// co3paHne obbekTa Ksacca rnpm NOMOLLM KOHCTPYKTOPa KOMMPOBaHMUS
Applicant ap3 = new Applicant(ap2);

Wtak, B HameM NpuUMEpe CO3JaHbl TP OOBEKTa MNPH TOMOIIM TPEX pPa3IMnYHbIX

KOHCTPYKTOPOB, TONPOOyeM 11opaboTarh ¢ HUMH.
8.2. PaGora ¢ o0bekTaMu

B xmacce Applicant o6bsBIIcHO HECKOIBLKO METOIOB, KOTOPHIE MOKHO HCIIOJIB30BATh IPH
pabote ¢ oobekTamu. Hanpumep, npumenum mMetoasl  VOid setSurname(String surname) u
void setTotalScore(int totalScore) k o6nekry ap3. DToT 00BEKT CO31aH KaK KOIHs 00bEKTA
ap2, Mo3TOMY MMEET TE JKE CaMble 3HAUCHUsI aTpUOYTOB. [IJisl TOrO YTOOBI MX U3MEHUTH, BBI30BEM
s @P3 COOTBETCTBYIOLIME METOBI, TAK KaK HEMOCPEACTBEHHO K arpubyraM Kiacca u3 main()
MBI 0OPATUTHCS HE MOKEM.

ap3.setSurname("leTpos");
ap3.setTotalScore(210);

Tenepp o0bekT ap3 ommMyaercs OT OObeKTa ap2, TaKk Kak 3HA4YeHUs arpuOyTOB B HEM
W3MEHEHBI.

Jlanee mnpoBepuM, MPOLLIN JIU 1O KOHKYpCY BCE€ TpH aOuTypueHTta. i 3TOro BBI30BEM
merox boolean admission (int passingScore) nns Bcex UMEOMMXCS 00LEKTOB U BLIBEIEM
Ha KpaH (paMuIMK MOCTYNMBILIUX.

Jlo6aBrM HOBYIO MEPEMEHHYIO «IIPOXOIHOM Oau» U npucBouM e 3HaueHue 200.



int passingScore = 200;

Jlanee g Kaxkaoro oObekra BbI3oBeM Merton boolean admission  (int
passingScore). Tak Kak MeTOJ BO3BpAIIAET KUCTUHAY, €CIM a0UTYPUEHT MPOIIEI M0 KOHKYPCY
U «I0Kb», €CJIM HET, YA0OHO MOMECTUTh BBHI30B METO/A B YCIOBHBII omeparop if.

if(apl.admission(passingScore))
System.out.printin(apl.getSurname());

if(ap2.admission(passingScore))
System.out.printin(ap2.getSurname());

if(ap3.admission(passingScore))
System.out.printin(ap3.getSurname());

Jns Toro 4toObl BHIBECTHM Ha IeYaTh (PaMUIMIO a0MTYypHEHTa, HY)KHO €€ TONyYHTh W3
oObekTa Kiacca. Tak Kak HampsAMyI0 K 3aKpbITBIM arpuOyTaM Mbl OOpaTUTbCS HE MOXKEM, TO
ucnons3yeM Metoxn String getSurname(), sosspainaronuii 3HaueHue arpudyTa «(paMuIHs.

Taxum 00pa3om, B pe3yabraTe OyAeT BbIBEICHO HA SKpaH:

BaHOB

[MeTpoB

W, HaKkoHe1, IpUBeIeM MIPUMeEp BBI30Ba CTATHYECKOr0 METO/Ia, OIMCAHHOTO B KJlacce:

Applicant.setMaxTotalScore(350);

OOpatuTe BHUMaHHUE, YTO METOJ] BHI3BIBACTCS HE /ISl KOHKPETHOTO OOBEKTA, a JJIs «Kjacca
BooOme». Ilocme BpI30Ba 3TOro MeTOAa 3HAYEHHE COOTBETCTBYIOIEIO CTAaTHUECKOro arpulyra
U3MEHUTCS y BCEX CO3JaHHBIX 00BekTOB Kiacca Applicant, a Oymymme o0wbekTh OyayT
CO3I1aBaThCs Y)Ke C HOBBIM 3aJaHHBIM 3HadeHneM atpubyra maxTotalScore.

Ynpaosicnenus.
1. Co3maiite knacc « OTHOMEPHBIN MacCCUBY.
ATpuOyTHI KJ1acca:
— pa3Mep MaccuBa;
- MOCIIEI0BATEILHOCTh 3JIEMEHTOB MacCHBa TUTIA int.
Meronp! Kiacca:
— KOHCTPYKTOPHI: TI0 YMOITYaHHIO, C TAPAMETPOM «pPa3Mep MacCHBa», KOMUPOBAHUS;
— METOJI, BO3BPAIIAIOIINN pa3Mep MacCHBa;
— METOJ, BO3BpAIlAIOLIMN 3JIEMEHT MacchBa [0 €r0 HOMEPY M METOJ, W3MEHSIOINN
3Ha4YeHHUE AIIEMEHTa MacCHBa MO/l 33JJaHHBIM HOMEPOM Ha HOBOE 3HAYCHHE;
— METO/, HaXOISIINI MaKCUMaIbHBIN AJIEMEHT MAacCHBa;
— METOJI, OTIPEACIISIONIUI YIOPSIOUCH JIM MAaCCHB 110 BO3PACTAHUIO MJIH HET.
B rnmaBHOM KJacce co3aiiTe 0OBEKT Kiacca U MPOBEPhTE pabOTy OOBSBICHHBIX METO/IOB.

2. Cozpaiite knacc «CTyaeHT», B KOTOPOM 3agaroTcsi (aMuiusi CTYJCHTa W Ha0Op OIICHOK.
MakcuMalibHOE KOJIMYECTBO OIICHOK y Kaxaoro cryzaeHTta 20. B omucanum kiacca JOJIKHBI OBITh
MIPE/ICTABIICHBI CIIEIYIOLIUE METOIBI:

- KOHCTPYKTOPBI, HEOOXOIUMBIE JIJIsi CO3/IaHUSI OOBEKTOB;

- METOJ, TOOABJISIFOIIHIA OIICHKY K CITUCKY OIEHOK,

— METOJ, BEIYUCISIONINI cpeHuit Oan,

- METOJ, ONPENENAIOMNN SBISETCS JHU CTYACHT YCIEBAIOMIUM (Cpeau OIIEHOK HET

JTIBOEK).



B rmmaBHOM Kiacce co3maiiTe HECKONBKO OOBEKTOB Kiacca W IpOBepbTe paboTy
OOBSIBJICHHBIX METO/IOB.

Jlo6aBbTe BO3MOXKHOCTH YBEIMYCHHUS MAKCHMAaJIbHOTO KOJMYECTBA OIICHOK Yy KaKIOTO
CTy/ICHTA.

3. Co3paiite npuiIoKeHHE A7 XpaHEeHUs: 1 00paboTKM MH(OpPMAaLIUK O TPY30BbIX NepeBo3kax. s
KaXJI0ro peiica ompenenstorcs (amMuiIus BOJUTENs, HaMMEHOBaHHE Ipy3a, IOCIEJOBAaTEIbHOCTh
TOpPOAOB B MapIIpyTe.

Pa3pabotaiiTe COOTBETCTBYIOIIMH KJacc, KOTOPBIM JOJDKEH COJEp)KaTh CIEIYIOLIHe
o0s13aTeNbHbIE METOBI:

- KOHCTPYKTOp 10 YMOJIYAHUIO, KOIIUPOBAHUS, C IapaMETPOM,;

- METOZBI, U3MEHSIOIINE 3HAYCHHUS [T0JIEN Kilacca,

- METO/Ibl, BO3BPAILIAOLIME 3HAYECHUS M10JIEH KJlacca.

PazpaboraiiTe cienyromniye MeTo/Ibl:

- METO/, BO3BPAIIAIOIINN KOJTMUYECTBO TOPOJIOB B MApUIPYTE;

- MeToZ, "pa3BopaurBarOIMi" MapuIpyT B IPOTUBOMOJIO0KHOM HallpaBJICHUN;

- METOl, 100aBIAIOLIUI rOpol B MApILIPYT, €CIIM TaM €ro €Ile HET.

B rmaBHOM Kit1acce

- OpraHu3yHTe BBOJI JAHHBIX MOJIb30BATEIEM

- co3/1aiiTe 0OBEKTHI C UCIIOJIb30BAHUEM PA3IMYHBIX KOHCTPYKTOPOB

— BBIBCAWUTC HaA IICUATh BCC MCPCBO3KHU, NPOMICAIINC MCHBIIIC YEM YCPEC3 3 ropoaa.



9. HacaenoBanue

HacnenoBanme SBISETCS OMHUM W3 OCHOBHBIX TOHSATHH OOBEKTHO-OPUEHTHUPOBAHHOTO
nporpamMmupoBanus. C TOMOIIBIO HACTIENOBAHMS MOXHO PACIIUPATH (DYHKIIMOHAT MMEFOIIHXCS
KJIacCOB (K71accoé npeokog) 3a CUYET CO3JlaHUs HAa HMX OCHOBE HOBBIX KJIAcCOB (K1accos
Hacneonukog). [Tpu 3TroM MomudUKaIus TPOUCXOIUT 0€3 BHECCHHSI H3MCHCHU B PEATH3AIIHIO YKE
cymiecTByronmx kiaccoB. Co3maBaeMbie HA UX OCHOBE HOBBIC KJIACCHI aBTOMATUYECKH YUUTHIBAIOT
y’Ke UMEIOIINecs: CBOMCTBA U noBeneHne. Cama MoauduKanus MPOUCXONUT 3a CYET JT00aBICHUS B
CO3/71aBacMbI€ KJIACCHI HOBBIX CBOMCTB U MOBEJCHUS, a TaK )K€ TIEPEOIpeIeNieHNs B HOBBIX KJIaccax
YK€ UMEIonerocs: GyHKIMOHAIIA.

9.1 HaciaenoBanue otT 0a30BOro KJjacca

B sa3pike Java KIIacChI-HACIICHUKUA WA HOOKAACCHl CO30Al0McsA HU OCHO8e 00HO020 (u
moabKo 00H020!) Knacca-npedka, TO €CTb MHOXKECTBEHHOE HAcJIeIoBaHKe B Java 3amperieHo.

UtoOBI caemath OMH KJIACC HACJIETHUKOM OT JIPYroro, Hajo0 HCIOJIb30BaTh IMOCIE MMEHHU
KJlacca-Haclle[HAKa KIIrodeBoe cioBo extends, mocime KoToporo muimercss WMs Kiacca-Tpeika.
Krnacc motomMok yHacnenyeT Bce MOJS MU METOIBI Kiacca, HO JOCTYN OyIeT MMETh TOJNBKO K TeM,
KOTOpBhIE HE SBISIFOTCSI 3aKPBITBIMHU. byaeM HUCXOQWTh M3 TOTO, YTO BCE WIEHBI Kiacca MpeaKa
JOCTYIHBI KJIacCaM MOTOMKaM, TO €CTh SBJSIOTCS OTKPLIThIME (PUDIIC) nimn BuaguMeiMu B pamkax
nakera (protected). To ecth 00bEKT Kiacca-IIOTOMKAa 00S3aH YMETh BCE, O YeM OOBABMI €r0
poIUTENh, MOATOMY MOXHO O€30MacHO HMCIOJB30BaTh KJIACC-TIOTOMOK Be37e, TIE OXKHUIAeTCS
HCIIONIb30BaHME KJIacCa-POAUTENSL.

PaccmoTpum mpocToil mpumep peanusanuu HacienoBaHus. He 3a0biBaiiTe, 4TO KaXKIbIi
KJIACC JIOJDKEH pa3MeIIaThesl B OTACIbHOM OJTHOMMEHHOM (aiine.

public class Animal {
String name;
int age;

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

}

public String getName(){
return name;

}

public int getAge(){
return age;

}

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

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

Beime mpuBeneHa peanmsanus 0OasoBoro kmacca Animal, B koropom ommcaHsl
XapaKTepUCTUKU «HUMs» U «BO3pacT», a TaK K€ KOHCTPYKTOpP M METOAbl, BO3BpallalOlIue U



M3MEHSIoIMe 3HauYeHUH aTpuOyToB. OOpaTuTe BHUMaHHE, YTO MEPE] ONMUCAHHEM aTpuOyTOB HET

Moudukaropa nocryma. Kak yxe roBOpHIIOCH BBIIIE, aTpUOyThl 0a30BOr0 Kilacca JOJIKHBI OBITh

OTKPBITBIMHU WJIU, KaK B JJAHHOM CJIy4yae (TO €CTh [10 YMOJIYaHUIO), BUIUMBIMU B paMKax IaKeTa.
Teneps cosnanum kiace Cat, koropeiii Oyner yaacienosan or Animal.

public class Cat extends Animal {

public Cat(String name,int age){
super(name,age);
}

}

B onmcannu knacca Cat mpucyTcTByeT TONBKO KOHCTPYKTOP, TaK Kak KOHCHPYKHOpbL He
Hacaedylomca, HO TOJIKJIACC MOXKET BBI3BIBATh KOHCTPYKTOP, ONPEAEIIEHHBIN €ro CynepKiIaccoM, ¢
MTOMOIIBIO CIIEAYIONIEH (GOPMBI KITFOYEBOTO CIIOBa SUPET:

super (cnucok_apryMeHTOB);

C momouIpi0 KIIOYEBOTO C€J0Ba SUPEr MOXHO oOpamarbcsi K JI0OOMY 4YIEHY Kiacca-
npeJIKa, €CIi OHHM He OlpeJielieHbl ¢ Moaudukaropom private.

B kmacce Cat He 00BsIBIEHO COOCTBEHHBIX IIOJICH M METOIOB, HO OH MOJYKET YCIEIIHO
WCIIONB30BaThCs, TaK Kak BCE YTO OIpeleneHo B 0a30BOM kiacce OyleT yHAcieIoBaHO KIaccoM
MOTOMKOM. TO €CTh MOTYT CO3/1aBaThCsl OOBEKTHI JAHHOTO Kjlacca | BBI3BIBATHCS peaTN30BaHHbIE
METO/IbI, HAIIPUMED:

Cat cat = new Cat("bapcuk",3);

cat.setName("boHudaumnn");

B knacce nHacinenHuke MOTYT OBITH ONPEIECICHBI CBOM COOCTBEHHBIE METOJBI W TIOJIS.
JHob6asum B kimacc Cat mome «iBer» U MeTOI «rOBOPHUTHY. Temeph ONMMCaHWE Kacca BBITJISIAT

CIeTyIoIUM 00pazoM:

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

}

public String speak(){
String phrase = "...may...\n";
return phrase;

}

OOpatuTe BHUMaHUE Ha TO, KaK U3MEHUJICSI KOHCTPYKTOp Kiacca. Tenepp co3gaHue o0beKTa
BBITVISIITUT CJIETYIOIINM 00pa3oMm:

Cat cat = new Cat("bapcuk",3,"6enbin");

W nns oobexta Cat, momMumo Bcex OMMCAHHBIX B 0a30BOM Kilacce METOMOB, MOXKET OBITh
BbI3BaH Metox Speak():

System.out.printin(cat. getName() + " ckaszan " + cat. speak());
Ha sxpan Oyner BbIBEIEHO:

bapcuk ckazan "...mM1y...

Pacmmpum Haiy wepapxuro HaclienoBaHus, 100aBuB B Hee kiacc DOQ.

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



this.breed = breed;

}

public String speak(){
String phrase = "...raes-ras...\n";
return phrase;

}

B kmacce DOQ wmb1 moGaBuiu mnone breed (mopoma) m m3menumnu merox speak().
OcranbHble METOIBI M aTpuOyThI, 0OBsABIECHHBIE B Ga3oBoM Kiacce Animal, seisrorcs oOmmmu
JUTSI BCEX KJIACCOB HACJICTHUKOB.

AHaJIOTHYHBIM 00pa30M MOXKHO U Jlajie€ pacUIupsITh HEPAPXHUIO HACICTOBAHUS, T00aBIISI B
HEe HOBBIC KJIACCHI MOTOMKH. [IpM 3TOM BaXKHO OTMETHTH, YTO peaM3aIusl YXKE CYIIECTBYIOIINX
KJIACCOB MEHATHCS HE OyzeT.

9.2 AGcTpaKTHBIE METObI U KJIACCHI

Knacc-npenok Moxer coiepkaTb OOBSBICHHE METOAa, HO IPU ITOM HE HMEThb €ro
peanuzanuu. Takue MeETONbl Ha3bIBAIOTCS aOCTPaKTHBIMU. AOCTPaKTHBIM METON OOBSBISETCS C
KITI0UeBBIM citoBo abstract B nauase onmumcanus. Cpasy mociie CHTHAaTYpBl TAKOTO METO/IA CTABUTCS
TOYKA C 3aIsITOM.

Hanpumep, B HameM ciiydae B 000MX Kiaccax HacjeIHHKax ecTh Metox Speak(), Ho npu
3TOM Y KaXKJIOTO KJIacCa CBOsI COOCTBEHHAs peayin3aliysi 3Toro Metoaa. [1o3ToMy MOXXKHO OOBSBUTH
3TOT MeTOoA abCTpakTHBIM B 0a30BOM KIAcce, TO €CTh OMPENENIUTh, YTO BCE OOBEKTHI MOTOMKH
wiacca Animal (a we Toneko Cat u Dog, B ciiydae paciivpeHus HepapXud HaclieJOBaHus) OyayT
UMETH CBOKO COOCTBEHHYIO peanusanuio Merona speak().

Knaccel, uMeroniue B CBOEM ONHUCAHUU XOTSI Obl OAWH aOCTPAaKTHBIM METOJ, TaK Ke
HA3BIBAIOTCS abcmpakmuvimu Kiaccamu. J{ns abCTpakTHOTO Kiacca HE MOXKET OBITh CO3[aH €ro
sk3eMIUIsip.  KIacchl-MOTOMKHM Takoro Kiacca JOJDKHBI pealin30BaTh BCE aOCTPaKTHBIE METOJBI,
3asBJICHHBIC B Ki1acce npeake. TOIbKO B 3TOM ClIydae OHU CMOTYT CTaThb KOHKPETHBIMHU KJIacCaMH,
TO €CTh CMOTYT CO3/1aBaTh CBOM COOCTBEHHBIE SK3EMILISPHI.

Hnst Toro uroObl ciaenaTh Kiacc aOCTPaKTHBIM, HYXHO IOMECTUTh KIIIOUYEBOE CIIOBO
abstract nepen o0bsBIEHHEM KiTacca.

[Tocie BHECEHHBIX M3MEHEHUH onucanue kinacca Animal BBITJISIIUT CIICYIOIIUM 06pa30M:

public abstract class Animal {
String name;
int age;

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

}

public String getName(){
return name;
}

public int getAge(){
return age;
}

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



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

// abCTpaKTHbIN MeTonq
public abstract String speak();

Kiacc-HacleJHUK MOKET HM3MEHATh (PYHKIMOHAIBLHOCTh, YHACIEIOBAHHYK OT Kiacca-
npeaka. Jta CIOCOOHOCTH TMOJKIACCOB HA3bIBAECTCS HOAUMOPGUIMOM W SBISETCA OJHUM W3
KJIIOYEBBIX aCHEKTOB OOBEKTHO-OPMEHTUPOBAHHOIO MIPOrPAMMHUPOBAHUS HAPSAY C HACJIEIO0BAHHEM
U VHKAIICYJISILUEH.

9.3. Ilepeonpenesenne MeTO10B

[Ipn nomuMopdu3Me B Kiacce IIOTOMKE IPOUCXOAUT Hepeonpedenenue (He NyTaTh C
neperpys3koit!) MeTomoB Kjacca mpeaka. Peanuzanus kiacca-mpeakKa OnpeaesiseT, Kak OCTalbHON
KOJI CMOYKET MCIIOJIb30BaTh TOT MJIM MHOM METOJI, II03TOMY METO, NEPEONPENETIEHHbIN B TOIKIACCE
JIOJDKEH MMETh TYXK€E CHTHATYPY, YTO M METOJ KJIacca-Ipe/Ka.

CoBepIIEHHO HEOOA3aTENBHO MEPEONPENETATL B KilaccaX MOTOMKAX BCE METOBI 0a30BOr0O
Kiacca. Eciau MeTon peann3oBaH B KJIacce MPEIKE M TaKas pealu3amus MOIXOMUT JUIsS KIacCOB-
[IOTOMKOB, TO OHU MOTYT MCIIOJIb30BaTh PEaIM3alMIO MOBEICHUS, ONMCAHHYI0O B 0A30BOM KIIAcCE.
Hampumep, B ONMCAaHHOWM BBINIE HMEPAPXWU HACIEAOBAHHS, Mbl HE MEPEONPENEIIAEM METOIbI
getName(), getAge(), setName(), setAge(), mostomy  KiIacchl-HACIEAHUKH OYIyT
UCIIOJIb30BaTh PEAM3aIMI0 OTHX METOJIOB M3 0a30BOr0 Kiiacca.

B Java xaxnplii Kiacc HesiBHO, HO pacummpsier java.lang.Object knacc, rak Object-
KJIaCC HaXOIMTCS Ha BEPXHEM YPOBHE MEpapXuu HacienoBaHus B Java. To €CThb, ONMCAHHBIE BBIILE
KJIaCChI, TaK e ABIsAI0TCs Hacienuukamu kiaacca Object. IIpu stom nucars B 00bsBIEHHT Kiacca
extends Object ue nyxno.

BOJIBIIMHCTBO, peajn3yeMbIX Ha s3bIKe Java  KJIaccoB, IMEPEOIpeeNsieT CIIEMYIOIIne
Mmetonpl, o0bsaBiIennkle B knacce Object - 310 toString(), equals(), hashCode(), rak kak
3TH METOJBI, IMPOKO MCIOJB3YIOTCS B CIEIHMAIU3MPOBAHHBIX KIaccaX CTaHIapPTHBIX OMOIMOTEK
Java. OOpartuTe BHUMaHME, YTO ECJIM MEPEONpPENETIEHHE IEPEUNCIEHHBIX METOIOB B KIAacce
OTCYTCTBYET, Oy/IyT BBI3BIBATHLCS COOTBETCTBYIOIINE MeTo b 3 Kiacca Object.

Meron toString() ucnonvzyemca ona cmpokosozo npeocmasnenusn o6vexkma, N03Tomy,
KaKk MpaBWJIO, TP ONMCAHUM KJlacca HE PeaM3yeTcs METOJI, BHIBOIAIIMI JaHHbIE 00 0ObEKTE Ha
neyaTh, a repeonpeaensercs uMeHno merox toString().

JTo6aBuM IiepeonpeiesieHre 3Toro MeTosia B onucanue kiacca Applicant.

@Override
public String toString()

{
}

return surname + " " + totalScore;

Annomayua @Override ykasbiBaer, uro nanee OyaeT MepeonpesesieH METo I 6a30BOro
kimacca. JlaHHas aHHOTAIMs HUKAK HE BIMSICT Ha caM (akT mepeonpeneicHus Meroma. [lpw
COBIIAJICHUU CHTHATYP C METOAOM 0a30BOTO KJIacca OH M TakK OyJeT MepeornpeesieH, He3aBUCUMO OT
HaJIn4us, oo OTCYTCTBHA 3TOU AHHOTAaInu. AHHOT&HI/IH CIIYXXHUT JIMIIb [OJId KOHTPOJIA
YCIENIHOCTH JieiicTBHs pu cOopke mpoekra. To ects Hanmnune @Override mossossieT n3bekarh
BBITIOJIHEHHSI TIEPErPY3KH METO/Ia BMECTO €ro MepeornpeieieHus. B mpucyTcTBUM 3TOH aHHOTAIUH



METOI MOXHO OyIeT TOJLKO IEPEONPENEnTh, a IPH IIONLITKE IEPErPY3UTh METOJ OyIeTr
BBIZABATHECS COOOIIEHHE 00 OIIOKE.

[Tocne mepeonpenenenns toString() mbr Moxkem ero ucnonb30BarTh, HApUMeEp, s
BeIBOJa MH(popManuu 00 oObekrax kimacca Applicant. [{ns storo B merox mMain() miasaoro
KJ1acca HY)KHO J00aBUTH CIIEMYIOMINN KO

System.out.printin(apl);

System.out.printin(ap2);

System.out.printin(ap3);

B pesynbraTe Ha 3kpaH OyzeT BBIBEEHO:

NBaHoB 200

Cunpopos 195

MeTpos 210

O6parute BHUMaHue, uyto MeTox tOString() BeissiBaeTes it 00BEKTa Kilacca HESIBHO TIPH
Bo30oBe MeToma Printin(). To ects B kauecTBe aprymenra printin() Moxuo ykasars TonbKo
COOTBETCTBYIOLIHI 00BEKT 6e3 BhizoBa MeToa toString(), nosromy BMecTo

System.out.printin(apl.toString());
MOYKHO HaITUCaTh
System.out.printin(apl);

Teneps paccMoTpuM, Kak Oymer mnepeomnpeneneH merox toString() B omwcannoi BbIme
WepapXuM Hacje[oBaHus. B HamieM mpumepe MeToj OyJeT NepeornpeneiaThCs Kak B 0a30BOM
KJlacce, TaK M B KJlaccax HACJIEHUKAX, TaK KaKk B UX OMHMCaHHWE J0OaBlieHbI HOBbIC aTpuOyThl. Ho
€CJIM KJIaCC-HACJIEJIHUK HE J00aBIIsSCT HOBBIX CBOWCTB K OINKMCaHUIO 0a30BOTO Kiacca, TO
J0CTATOYHO OyzeT ToNBKO peanusanuu Metona toString(), onucannoii B 6azoBoM Kiacce.

I[Tepeonpenenenue B 6a3oBoM kiacce Animal Gyzae BBINISAETS CAEAYIOMIM 00pa3oM:

@Override
public String toString()
{
return name + " " + age;
}

B knmacce Cat Oymem ucnomb3oBath yKe ONMCAHHYIO B 0a30BOM KJIAacCe peaju3aluio,
UCIIONB3Ys KIIIOUEBOE CIIOBO SUpPEr, mis BeizoBa toString() us 6asosoro kiacca:

@Override
public String toString()
{

return super.toString() + " "+ color;
}

Jlns knacca DOQ mompo6yiite nepeonpenennuts meton toString()camu.

Meron equals() - npeonasnauen onsa cpasnenus obvekmos mna pasencmeo, eciv
00BEKTHI paBHBI — Bo3Bpaiaer true, ecnu ve pasusl — false.

OOpatuTe BHUMaHHE, YTO ONEpaTop = = HE MOAXOIUT Uil CPaBHEHUS OOBEKTOB. DTOT
OIEepaTop CpaBHUBAET 3HAYCHUS TOJBKO Npu paboTe ¢ MPUMUTHUBHBIMH THIaMu. B ciydae
MPUMEHEHUs ero K 0ObeKTaM, CpPaBHUBATHCS OyIyT TOMBKO CCBHIIKMA Ha TH OOBEKTHI, a HE CaMoO
COAEPIKUMOE OOBEKTOB, U HA OCHOBAaHUH PABEHCTBA WJIM HEPABEHCTBA CCHIJIOK Oy/lET BO3BPAIIATHCS
pesynbrat (true wm false). [TorToMy nmiist 0OBEKTOB HENB3s MPUMEHSTH OMEPaTOp = = BMECTO
merozna equals().

Hecmotpst Ha TO, 9TO 3TOT METO ke omnpenereH B kiacce Object (Msr yxe roBopuity, 4o
BCe Kiacchl HaciemyroT or kimacca Object), ero neoGxomumo mnepeomnpenensts Ui BCeX



HOJIL30BATENILCKHUX KJIACCOB. B Cllyuae OTCYTCTBUS TaKOro IEPEONpeneieHus, OYIeT BhI3bIBATHCS
peanusanus Metona equals() us xmacca Object, uro nmpusener x cpaBHEHHIO TOIBKO CCBHUIOK Ha
O0OBEKTHI, a HE CAMUX OOBEKTOB.

Hwxke npuseneHo nepeomnpezenenue metoga equals() mius kimacca Applicant.

@Override
public boolean equals(Object obj)

{

if(obj==null)
return false;

if(this==o0bj)

return true;

if ('(obj instanceof Applicant))
return false;
Applicant a = (Applicant) obj;
return surname.equals(a.surname)&& totalScore ==a.totalScore;

}

CHauasia poBepsieTcs CChIJIKa Ha OOBEKT, MepejaHHasl B KadecTBe mapamerpa. Ecnu takoii
CCBUIKH HE CYIIECTBYET, TO €CTECTBEHHO OOBEKTHI HE PABHBI.

Jlaiee TPOBEPSIIOTCS Ha PABEHCTBO CCBHUIKM Ha Tekymmit o6bekr (this) m obbekr —
napamerp Mmerozna (ODj), eciam oHM omMHAKOBBIE, TO 3HAYUT OHHM CCHIIAIOTCS HA OJMH M TOT K€
0OBEKT, TO €CTh OOBEKThI PABHBI.

Onepamop instanceof cayycum ona nposepku  Kaxkomy kKnaccy npunadnescum
00vexm.

A instanceof B - BosBpamaer UCTHHY, €CITH B TIEPEMEHHON A COIEPKUTCS CChUIKA Ha
aK3eMIUIIp Kiacca B. B qaHHOM citydae, MpoBepsieTCs COAEPIKUTCS M B ODj cchuika HAa 0OBEKT
kiacca Applicant, eciu Het, TO 0OBEKTHI HE PABHBI.

Janee npeobpasyem ccbuiky Obj k coorBercTByromemy tumy (Applicant) u Bosspamaem
pe3ylbTaT CpaBHEHHUS COOTBETCTBYIOIIMX aTpUOYTOB ABYX OOBEKTOB. Tak arpuOyr surname
umeer tan String (to ects sBisiercs oObexToM Kitacca String), to s Toro, 4To ObI CPAaBHHUTH
3TOT aTpuOyT ¢ TAKKUM K€ aTpHOYTOM Jpyroro o0beKTa, HEOOXOAMMO MMPUMEHUTH MeTox equals().
OH yxe mepeonpeelicH B kiacce String cranmaprroii 6ubimoreku Java. Yepes = = cpaBHUBATH
CTPOKH HEJb3s1, MOTOMY 4TO 3TO 00BeKTHl. A BoT arpubyrsl totalScore, umeromme Tun int,
MOYKHO CpPaBHHUBATH, HCIOJIB3Ys OMEPATOp = =, TaK ATO OOBIYHBIEC IEPEMEHHBIE, a HE CCHIIIKH.

Bmecre ¢ meronom equals() obssarensHo mepeonpenensercs u meron hashCode().
Memoo hashCode () — ucnonvsyemcsa o0na zenepayuu uenouucinennozo koda oovekma u
BbI3BIBACTCsI aBTOMAaTHUYCCKHU IIPHU BBI30BE METOZIA equals().

Meron hashCode () peanusosan TakuM 00pa3oM, 4YTO Ui OAHOIO M TOIO XK€ BXOIHOIO
00BbeKTa, XEII-KO/I BCeraa OyJIeT OMMHAKOBBIM. XeMI-KOJ BBIYUCISETCS HA OCHOBAHUU COAEPIKUMOTO
00beKTa (3HAYEHMSI TIOJIEH), TOITOMY E€CJIH Y ABYX OOBEKTOB OJJHOI'O U TOT'O K€ KJIacca COAEPKUMOE
OJIMHAKOBOE, TO W XEII-KO/BI JOJDKHBI OBITh OIMHAKOBBIE. TaKUM 00pa3oM, eclii OOBEKTHI PaBHBI, TO
Y XEII-KOJbI TUX OOBEKTOB TOXKE 0053aTeIILHO JOJIKHBI OBITH paBHBI. HO B 00paTHYIO CTOPOHY 3TO
MIPAaBUJIO HE JICHCTBYET, TO €CTh, €CIIH XEII-KOJbl PaBHBI, TO BXOJHbIC OOBEKTHI paBHBI HE BCET/IA.

[Tepeonpenenenue merona hashCode() B knacce Applicant:

@Override
public int hashCode()
{

return surname.hashCode() + totalScore;



OOpatute BHHUMAaHKE, YTO MPU BBIYMCICHUH XElI-KOJa CIIEAYeT HCIOIb30BaTh TE K€ IMOJI,
KOTOpBIEe cpaBHUBaroTCs B equals().

Jnss atpubyra surname wei BeiBamu Mmeron hashCode(), Tak kak oH yxke
nepeonpesenen juis obbekToB Kiacca String. [amee kx mosyd4eHHOMY 3HAYEHHIO IPOCTO
MPHOaBHIIN KOJIMYECTBO OAJUIOB, TaK KaK 3TO IEJI0€ YUCIIO.

Ynpasricnenua
1. Hns xmaccoB Animal, Cat, Dog u3 omnmcaHHOW B MpuUMepe HEpapXHH HACICIOBAHHSI
nepeomnpenenute meroasl equals() u hashCode().
2. Pacmuppre omHMcaHHYI0 B MpUMEpPE HEpapXHI0 HACleOBaHUs, JOO0AaBUB pas3ielieHue Ha
JIOMAITHUX U IUKHUX )KUBOTHBIX. J[00aBbTE KIIaCCHI:
- «Cow» (Kak 30BYT, 4UTO €CT, Ja€T MOJIOKO);
- «Alligator» (dto ecr, rie 0OUTAET, OXOTHTCH);
— «Bear» (4To ecT, rie oouTaeT, BajgacT B CIISYKY).
3. Omnumwure uepapxuio HacleAOBaHUS Ui TeOMETPUYECKUX (GUTYp: DJUIUIC, OKPY>KHOCTD,
YEeTBIPEXYTOJILHUK, TIPSIMOYTOJILHUK, KBaapaT, poM0. J[06aBbTe BOBMOKHOCTh PAacCUUTATh TUIOIIATH
U IEpUMETPbI NEPEUUCTICHHBIX QUTYP.
4. B onmcanue KiaccoB u3 ynpaxHeHu# 1, 2, 3 paszmena 5 no0aBpTe mepeomnpeesicHue METOI0B

toString(), equals(), hashCode().



10. UuTepdeiicol

[TponomkenneM uen abCTPAKTHBIX KIIACCOB SBISETCS KOHIICTIIIUS WHTEpQEcoB, KoTopas
IIMPOKO UCTIONB3YeTCs B si3bIKe Java. CMBICT UCTIONB30BaHUs HHTEP(EICOB COCTOUT B YHU(PUKALIUU
paboThl C Pa3HOTHITHBIMUA OOBEKTaMH. TO €CTh MHTEPQEHCH MO3BOISIOT COCPEIOTOUYMTHCS HE Ha
THIaX OOBEKTOB, a HAa TOH POJIM, KOTOPYIO MOTYT UT'PaTh KJIACChl, HE3aBUCUMO OT UX PACIIOJIOKCHHUS
B MEpapXUH HACIICIOBAHHSL.

10.1 Co3nanue noib30BaTeILCKOr0 HHTEpdeiica

WuTepdeiic cComepKUT TOMBKO aOCTPaKTHBIE METOIBI, TO €CThb B HEM METOIBI TOJIBKO
OMKCBIBAIOTCS, HO HE OMNPENeNSIoTCs, NpH 3ToM KiodeBoe croso abstract e onucanuu
unmepgpeiica ne yxkazvieaemcsa. B untepdeiice MOTyT MPHUCYTCTBOBAThH MOJIA, HO OHU JOJKHBI
SIBIIATHCSL CTATUYECKUMHU U HEU3MEHHBIMHU, TTO3TOM Y TOJIs HHTepdeiica NPUHATO NMUCATh OONBIITUMU
OyKBaMH, KaK 3TO JIelaeTcs MpH OMHCAHMM KOHCTaHT. Bce metonsl u moisi uHTEepdeiica HesIBHO
00bsBIsIIOTCS Kak PUblic . B unmepgpeiice nem xoncmpyxkmopos.

JagaiiTe morpoOyeM pa3zpaboTaTh COOCTBEHHBINH MHTEep(EiiC, KOTOPhI CMOTYT peaJrn30BaTh
OIIMCAaHHBIC B IPUMEPE KIIACChHI Applica nt, Dog, Cat. OueBuaHO, YTO 3TH KJIACCHI ONMUCHIBAIOT
COBEPIICHHO pa3Hble a0CTPAKIMH, TO €CTh 0OBEKTHI 3TUX KJIACCOB UMEIOT paszHble THMbIL. [Ipu 3ToM
abUTYypUEHTHI JIIOOST UTpaTh B KOMITBIOTEPHBIE UTPHI, COOAKU JIOOST UIPaTh C MSAYMKOM, a KOTBI
Oeratpb 3a JIy4OM OT Ja3epHOl yKa3ku. TO eCTh pa3HOTHIIHbIE OOBEKTHI BBIMOIHAIOT OJJHO U TO XKe
JICICTBHE, HO BBIMIOIHSIOT KaXK/bIH MO-cBoeMy. UTOOBI omucaTh TaKyl CHTyalluiO B Java Kak pa3 u
nepemensercsa uHrepdeiic. atepdeiic onuceiBaeT noseaeHrne (COBOKYITHOCTh METOJIOB), KOTOPBIM
JIOJDKHBI 00J1a/1aTh KJIACCHI, pealIn3yIoIue 3TOT HHTepderic.

B Hamem cnyyae onucanue uHtepdeiica OyaeT BhIIIAIETh CIEAYIOUUM 00pa3oM:

public interface Game {

void play();
}

OOmbsBienne uHTepdeiica moxoxe Ha OOBSBICHHE OOBIYHOTO Kiacca M pa3MellaeTcs B
ormensHOM (aiiie. Bmecro ciosa Class B 3aronoske ykaswiBaercs ciaoso interface. anee umer
umsi uatepdeiica Game u obbsasnen meron play() 6e3 peamusaiuu. Mertonsl B uHTEpdeiice
BCErJa «IIyCTbIe», NOTOMY YTO MHTEpP(EIC TOIBKO OIUCHIBACT MTOBEJCHUE, a HE PEaIU3yeT €ro.

YroObl HCIIONIB30BaTh OOBSABICHHBIN UHTEp]Ec, OH JAOIKEH OBITh pealn30BaH B KIlaccax
Applicant, Dog, Cat. To ects Bce Kilacchl, peanusyroline JaHHbIi HHTEPPENC, TODKHBl YMETH
«Urpath», a Kak KOHKPETHO OHHU OYIyT 3TO JIeJiaTh — BONPOC yxe K camuM kiaccam Applicant,
Dog, Cat.

Paccmorpum peanmsanmio untepdeiica Game B kinacce Applicant.
public class Applicant implements Game{

@Override
public void play()
{

}

System.out.printIn("... World of Warcraft ...");

Kiace Applicant «ces3biBactes» ¢ untepdeiicom Game mnpu HoMomH KIKYEBOro ¢jioBa
implements. Drto smaumt, yro kmacc Applicant peamusyer unrepdeiic Game, To ectb
Applicant momxken peamusosars merox play() , oObsBiennsii B unrepdeiice Game, mosTomy
peanuszanus merona pPlay() no6asnsercs B onucanue knacca Applicant.

AHaJOTUYHO TOT K€ caMmblii mHTEepdeiic peanusyercs B kinacce Cat.



public class Cat implements Game

{
éOverride
public void play()
{

}

System.out.printIn("... JlTazepHas ykaska ...");

OOparuTe BHIMaHUE, YTO METON HHTep(delica, IepeonpeesiIeMbli B Kiacce, JOHKEH UMETh
momudukarop nocryna Public — sto o6s3arensHOe yenoBre npu peanusanun uaTEpdEiica.

Jns knacca DOQ monminure peanusanuro narepdeiica Game caMocTosSTENBHO.

BaxxHO OTMETHUTB, UTO uHMmMepghelicbt — IMoO He KAaccobl, TIOITOMY CO30amb IKIEMRAAD
unmepdpeiica Henv3a, HO MOXHO OOBABIATH HHTEpQEiCHBIE MepeMeHHble. Hampumep, MOXHO
cosmarh maccuB tTuna Game, cocrosmmii u3 o6bekroB kimaccos Applicant, Dog, Cat. s
3TOTO, B TJIABHOM KJIACCE CO3A3aIUM OOBEKTHI COOTBETCTBYIONINX KJIACCOB M IIOMECTHM UX B MacCHB
tuna Game:

Applicant ap = new Applicant("3axapog",250);

Cat cat = new Cat("bapcuk",3,"6enbin");

Dog dog = new Dog("lWapuk",5,"0BopsaHnNH");

/| obbsaABNEeHMe MaccuBa N3 anemMeHToB Tuna Game

Game []1 g = new Game[3];

// pa3mMelleHne o6bLEKTOB B MacCcuBe

gl0] = ap;
gll] = cat;
g[2] = dog;

/| NnpuMeHeHne 371eMeHTOB MacCnBa

for (inti=0; i<3; i++)
glil.play();

B umkiie i Kaxkaoro snemMeHTa maccuBa BbizoBeM Mmeton play(). IIposepsre, uto Gymer
BeIBeZIeHO B pesynbrate. (He 3a0bumm, uto B kiacce Dog HYKHO OBUIO JOMUCATH pPeajn3aiifio
unrepdeiica Game?)

OOpatuTe BHUMaHKE, YTO B MaCCUB MbI TOMEIaeM O0BEKTHI Pa3HBIX KIACCOB, HO MOMYyYUTh
U3 MAacCHBa MbI MOXEM TOJIbKO OOBEKTBHI, Ha KOTOpbIE CChUIaeTCsi mepeMeHHas tuma Game.
[TosTOMy 11 3M€MEHTOB MaccuBa J JIOCTYNEH €OUHCTBEHHBIN OIPENEJICHHBINM Uil HUX METOA
play(),a Meromsl COOTBETCTBYIONIMX KJIACCOB HE AOCTYMHBI. OHH OYAyT IOCTYIHBI TOJBKO IS
camux 00bekTOB ap, cat u dog.

10.2 Untepdeiic Comparable

WNHuTepderichl SBASIOTCS OAHOW W3 OCHOBHBIX YacTel s3bIKa MporpaMmmupoBanus Java. s
TOrO, 4YTO0 OBl  IOJB30BATENILCKAN KJAacC MOT  HCIOJb30BaTh HMMEIOUIHECS BCTPOCHHBIC
BO3MOXXHOCTH Java, OH JOJDKEH peajn30BaTh COOTBETCTBYIOIIHME WHTEP(EHCH M3 OMOIMOTEKH
Java. Hanpumep, HaMm TpeOyeTcsi B porpamMme OTCOPTUPOBaTh OOBEKTHI KJlacca B ONPEICIIEHHOM
nopsiike. Java mpenocTaBisieT BCTPOECHHBIE METOIbI ISl COPTHUPOBKM MacCHBa MPUMHMTHBHBIX
TUIIOB, 0OBEKTOB, MACCUBOB U CIIMUCKOB, HO 3TU METOIbI AJI11 00BEKTOB COOCTBEHHOTO KJIacCa MOYXKHO
HCITOJIb30BaTh TOJBKO, €CIM JTOT Kiacc peanusyer uHTepderic Comparable wmm unrepdeiic
Comparator.

Hurpedeiic Compa rable MPUMEHSETCA, KaK MpaBWiIo, M «ECTECTBEHHOIo» (1o
BO3PACTAaHUIO) YIIOPSIOYHBAHUS OOBEKTOB.



public interface Comparable<T> {
int compareTo(T o);
}

Uurepdpeiic Comparable comepkur omun enuucTBennsiii metoq compareTo (T o),
KOTOPBIN CpaBHHMBAeT TEKyHIHMH OOBEKT C OOBEKTOM TOTO K€ Kilacca, MepeaHHBIM B Ka4eCTBE
napamerpa. Ecnm 3TOT MeTox BO3BpallaeT OTPUIATENIFHOE YUCIO, TO TEKyHIIMHd OO0BeKT Oyner
pacrionaratbCsi TIepel TeM, KOTOpPBIM Tepemaercs depe3 mapamerp. Ecim meron BepHeT
MOJIOKUTENBHOE YHCIIO, TO, HA0OOpOT, mociie BTOpOro oObekTa. Ecnmm mMerom BO3BpaTuT HOJb,
3HAYUT, 002 00BEKTA PABHBI.

B kmacce Applicant peanusauust uarepdeiica Comparable, xoropsiit 3amaet mopsiiok
CpaBHEHHMS 110 aTpudyTy Surname (mo ¢amuium), OyIeT BBINVISAETh CISTYIOUUM 00pa3oM:

public class Applicant implements Game, Comparable <Applicant>

{

@Override

public int compareTo(Applicant ap)

r{eturn this.surname.compareTo(ap.surname);
} }

Tak xak Applicant yxe peamusyer uurepdeiic Game, To B 3aroioBke OCTaJIbHBIC
peanu3yeMbie KIIacCOM HHTEP(EUCH MEPEUHCIIIOTCS Yepes 3amsiTyro. Eciu Obl pearn30BbIBAIICS
tonbko uHTepdeiic Comparable, To oobsaBiIeHre Kiacca BBIMISAENO Obl TaK:

public class Applicant implements Comparable <Applicant>

B yrioBeIix cKoOKax yKa3bIBaeTCsl KJIacc, 0OBEKTHI KOTOPOTO OyAyT cpaBHHBAaThCs. Jlamee B
omycaHue Kiacca no0aBisercs nepeonpeneienue meroga compareTo(Applicant ap). Meron
BO3BpAlllacT pe3yibTaT CpaBHEHMs arpubyra SUrname rtekymero oosekra (this.surname) u
arpubyra surname oObekTa, MEPEJIaHHOrO B KadecTBe mapamerpa (ap.surname). Tak kak
atpubyr surname wmmeer tun String, a sror kmacc peanusyer untepdeiic Comparable, to
IUIsI CpaBHEHHs yKa3aHHBIX IMOJEH KCIONb3yeM pealu3alui MeToga comparelo us3 kiacca
String.

Temepp B IJIaBHOM KJacce CO3/aiM MacCMB H3 00bekToB Kiacca Applicant u
OTCOPTUPYEM €T0, HCIIOIB3ys MeTox SOrt() us Gubauorexu Java.

// co3gaem ob6beKThbl KJlacca
Applicant apl = new Applicant("l'puropses”,210);
Applicant ap2 = new Applicant("Cngopos",200);
Applicant ap3 = new Applicant("Akonar",195);
/| co3paeM MaccuB 13 06BbEKTOB KJlacca
Applicant [] a = new Applicant[3] ;
a[0]=apl;
a[l]=ap2;
al[2]=ap3;
//IcopTupyeM maccmB 06bEKTOB, Bbi3blBasi MeToA sort knacca Arrays  //6ubnunotekn
Java
Arrays.sort(a);
//[pacnevyaTbiBaeM MaccnB 06bEKTOB NOC/Ie COPTUPOBKMU
for(int i=0; i<3; i++)
System.out.printin(ali]);
B pesynbrate Ha 3kpaH Oyrie BHIBEIECHO:



AkonaH 195
Mpuropbes 210
Cupopos 200

O6parute Bunmanue, uto Compa rable samaer exuHCTBEHHBIN CIOCOO YIIOPSIOYMBAHMSI
00bEKTOB, B [aHHOM ciydae 1o Gammmun. Ecom HyxHO 00BEKTHI Kiacca Applicant
YIOPSIOYMBATh 1O 00IIeMy OauTy, IPUAETCS U3MEHUTh pean3aldio MeToga COmpa reTo() wm
ucnosnb3oBatk uHTepdeiic Comparator.

[TonpoOyiiTe camu m3MeHHTh MeTox CcOmMpareTo() tak, yToObl OGBEKTHI COPTUPOBAIKCH

10 BO3pacTaHMIO 0011ero 6asmia.
10.3 UnTepdeiic Comparator

Ecnu pa3paboTuuk He peanu3oBal B CBOEM Kjacce, KOTOPBIH Mbl XOTHM MCIOJb30BATh,
unreppeiic Comparable, mubo peamusoBan, HO Hac He ycTpawBaeT ero (QYHKIHMOHAIBHOCTH W
HYXEH JIPyroi IOpsIOK COPTUPOBKU OOBEKTOB, TO HAa ATOT CIy4ail ecTh emle 0ojee ruOkuii crocoo,
npeanonaralommii  npuMeHeHne uHTepdeiica Comparator, koropsii ompemenser CBOHU
cOOCTBEHHBIE CIIOCOOBI CPABHEHUS IBYX IK3EMIUISIPOB Kiacca.

OcHoBuble omuns uatepdeiica Comparator or unrepdeiica Comparable cocrosr B
CIIEIYIOLIEM:
- uarepdeiic Comparator peammsyercss BHemHMM 00pa3oM, TO €CTh HE 3aTpardBacT
HENOCPEACTBEHHO PEAM3aLUI0 CaMOr0 KJIacca;
- npu momom uHTepdeiica Comparator MokHO OnpeneauTh HECKOIBKO MpPaBHIT
COPTUPOBKHM OOBEKTOB Kjacca, MpPU 3TOM YKe CYLIECTBYIOIIME peajau3aluu HHTepdeiica He
MEHSOTCA.

Nurepdeiic Comparator comepxut psii METOAOB, KIIOYEBBIM H3 KOTOPBIX SIBIISICTCSI
Meton compare():
public interface Comparator<T> {

int compare(T a, T b);
// oCcTanbHble MeToabl

}

Merox Ccompa re() BO3BpallacT 4YMCJIOBOC 3HAYCHHUEC - €CJIM OHO OTpHLATCIBHOE, TO
00BEKT a MPEIIeCTBYEeT 00BEKTY b, MHa4Ye - Hao0opoT. Ecim MeTon Bo3BpamiaeT HOJb, TO OOBEKTHI
PaBHBI.

Jlist npuMeneHust nHTepdeiica Hao Co3/1aTh KJIACC KOMITApaTopa, KOTOPBIA peaanu3yeT 3TOT
untepdeiic. To ecTh B HameM MmpuMepe sl peanu3aldid CpaBHEHHS 00BEKTOB MO (haMuIuu mpu
nomortiu uarepderica Comparator, HyxHo B 0TIeI-HOM (aiiie omrcaTh HOBBIM KJIacc, KOTOPBIH
Oyner peanuszoBbiBath uatepdeiic Comparator nus cpasuenus oonekToB Kiacca Applicant. He
3a0bIBaliTe, YTO KXKIBIA KJIACC PEaTU3yeTCsl B OTJICIILHOM (aiiie.

import java.util.Comparator;

public class SurnameComparator implements Comparator <Applicant>{
@Override
public int compare(Applicant apl, Applicant ap2)
{

return apl.getSurname().compareTo(ap2.getSurname());



OOpatute BHMMaHUE, 4TO B ¢ailn ¢ peanusanueld Kiacca, HY)KHO UMIOPTHPOBATh MaKeT
import java.util.Comparator.

Ums  kmacca, peanu3yromiero  uHTepdeiic, MNPUHATO HaudHATHL C  Ha3BaHUS
COOTBETCTBYIOIIETO aTpuOyTa M 3akaH4uBaTh ciioBoM Comparator, utoosr 010 cpa3y U3 UMEHU
KJlacca MOHSATHO, YTO 3TOT KJIAcC peanu3yeT MHTepdeic, onpeaensomuil cpaBHeHHEe 00BEKTOB 110
3aganHoMy Tonmo. [ToaToMy B HalleM ciydae Kiacc HasbiBaetcs SurnameComparator. Eciu B
MPUIOKEHUH HHTepdEic peamusyeTcs Uisl HECKOIbKHX KJIacCOB, TO MOXHO K MMEHH KIacca,
peanusytoniero uHTEepdeic, A00aBUTh Ha3BaHHE COOTBETCTBYIOIIETO KIlacca, Hampumep
ApplicantSurnameComparator.

[anee nepeonpenensercs meron COMpPaAre, KOTopslii B KAYECTBE NapaMeTPOB IPUHUMAET
JBa cpaBHHMBaeMbIX oObekTa kiacca Applicant.Tak kak xmacc SurnameComparator
peanu3yeTcsi BHEIIHUM 00pa3oM, TO Ui TOTO YTOOBI MOJYYHMTh 3HaYeHUe arpubyra surname y
COOTBETCTBYIOIIETO 00beKTa, mpuMmensercs Mmeron getSurname() xmacca Applicant. B
OCTaJIbHOM peajin3anus Meroga CoOmpa re( ) aHaJOTrUYHAa OIIMCAHHOM BEIIIE peain3anuu METoaa
compareTo().

Terneps MBI MOXEM COPTHPOBaTh 0OBeKTHI Kiacca Applicant mo damummm mpu momorm
Kkommaparopa. J[jst 3Toro B IIaBHOM KJacce co3maauM 00bekT kiacca SurnameComparator u
MPUMEHHUM €TO0 JIJIs COPTHPOBKH UMEIOIIETOCS] MacCuBa 0OBEKTOB.

SurnameComparator sc = new SurnameComparator();

Arrays.sort(a,sc);

Ecnu HeoOxoauma copTUpOBKa 0OBEKTOB €lle U 1Mo 0011IeMy 0aty, TO eCTh IO MO0
totalScore, nyxHo onucars HoBeIl K1aCC TotalScoreComparator:
import java.util.Comparator;
public class TotalScoreComparator implements Comparator <Applicant>{

@Override
public int compare(Applicant apl, Applicant ap2)

{
return apl.getTotalScore() - ap2.getTotalScore();
}
}
Tak kak arpubyr totalScore umeer tum int, To caMblii TPOCTON BapHaHT peaNU3aMH
MeToga compare() - 9To mpocTo BEPHYTh PE3YJLTAT PA3HOCTH 3HAYEHMH COOTBETCTBYIOLIMX

arpuOyToB. 3HaueHus arpuOyTOB MOJNYYalOTCs B pe3yibTare BeizoBa Merona getTotalScore()
wiacca Applicant.

JInst  copTHpOBKM  OOBEKTOB 10 oOmemy Oamry co3maguM  OOBEKT — Kjacca
TotalScoreComparator u npumernm ero 1uist COPTHPOBKH MacCHBa.

TotalScoreComparator tsc = new TotalScoreComparator();

Arrays.sort(a,tsc);

[TpoBephTe, UTO MOTYUUTHCS B pE3yNbTaTe.

OOpatuTe BHUMaHHWE, 4YTO TPEIUIOKEHHAas B TpPUMEpe peanu3alms WHTepdeiica
Comparator nukak He 3arparmBaeT uMeromieecs omucanue kimacca Applicant, npu stom
3aJ]aHbl cpa3y JBE BO3MOXXHOCTH JUISI COPTUPOBKH OOBEKTOB.

Kpome toro, uarepdeiic Comparator onpenessier crienuaibHbIi METOI MO YMOJIYAHHIO
thenCompa ring(), KOTOPBIN IIO3BOJISIET UCIIOIB30BaTh LIETIOYKNA KOMIIAPATOPOB JJII COPTUPOBKH
Habopa 0OBEKTOB, TO €CTh MOXXHO COPTHPOBATH OOBEKTHI CPazy MO HECKOIBKUM IOJISIM:

Comparator <Applicant> comp = sc.thenComparing(tsc);

Arrays.sort(a,comp);



B »TOM ciydae copTupoBKa MPOUCXOAUT cpasy Mo dhamMuiuu u mo obmemy 6amry. s Toro
9T00BI TPOBEPUTH PE3YAbTAT MOMPOOYITE, HAMpUMEp, Y JABYX U3 TpeX HMEIOMHUXCS OOBEKTOB
3a/1aTh OJIMHAKOBBIC (haMUJIUU U pa3HbIC OOIIHE OaITbI.

Ynpasicuenua.

1. JloOaBbTe B mpuMep C ONHUCAHUEM HEPAPXUM HACIEIOBAaHUS BO3MOXHOCTbH COPTHUPOBKHU
KHUBOTHBIX MO UMEHM U Bo3pacTy. Co3zmaiiTe MaccuB K3 OOBEKTOB M OTCOPTHPYHTE €ro Io
Pa3IMIHBIM ITapaMeTPaM.
2. Jlo6aBbTe B MPUJIOKEHUE U3 YIPAKHEHUS 2 pasfena 5 BO3MOXKHOCTb COPTUPOBKH OOBEKTOB IO
dbamuuu M ycrneBaeMocTu (BenuuuHe cpeaHero Oamna). Cozpaiite mMaccuB U3 OOBEKTOB H
OTCOPTUPYITE €ro Mo pa3IuyHbIM MapaMeTpaM.
3. Ho6aBbTe B ynpaxkHeHHE S5 U3 pasnena 6:
- BO3MO>KHOCTb COPTHPOBKH TEJIETPAaMM I10 TUITY, CTOMMOCTH U KOJIUYECTBY CJIOB;
- BO3MO>KHOCTb PACCUUTATh CTOUMOCTD Pa3IMUHBIX MIOYTOBBIX OTIPABICHUI.
Co3paiiTe MaccuB U3 OOBEKTOB M OTCOPTHPYHTE €0 10 Pa3IMIHBIM ITapaMeTpaMm.
4. PazpaboraiiTe mpuwiokeHHe ISl pelieHus cienyrouei 3anaund. PaboTHHK XapakTepu3yeTcs
damunueir u oxiangom. 3apaboTHAs IUIaTa BBIYUCISETCS THEH CISTYIONMM 0O0pa3oM: MOJHBIN
OKJIaJ HauMcisiercs 3a 22 oTpa0OTaHHBIX JHSA, €CIM JAHEH MEHbIIe WiIu OoJjblie, TO 3apIulaTa
PacCYUTHIBACTCS MPOTIOPIIUOHAIBHO KOTMYECTBY OTPAOOTaHHBIX JTHEH.

Pa3paboraiiTe COOTBETCTBYIOLIMI KJ1acC, COAEPIKAILMNA HEOOXOIUMBIE TOJI1 U METOIbI:
- co3JaiiTe B Ki1acce KOHCTPYKTOPHI: TI0 YMOJTYaHUIO, KOTMPOBAHUS, C TapaMeTPaMH;
- peanu3yiTe METObI, U3MEHSIOIINE M BO3BpAIAIOIINEe 3HAYCHHS TIOJIeH Kiacca;
- nepeorpeaeuTe MeToA Ui IpeAcTaBiIeHus MHGopMauu o0 0ObEKTe B BUJIE CTPOKHU;
- METOJI 17151 CPaBHEHUSI OOBbEKTOB Ha PAaBEHCTBO;
- peanusyiite uHTEpQENc AJIs CpaBHEHHSI OOBEKTOB MO OKJIALY;
- peanu3yiTe METOJ, PaCCUUTHIBAIOIIHIA 3apabOTHYIO IIIATY.

B rmaBHOM Kiacce NMpMIIOKEHHs cO3JaiiTe TpU OOBEKTa € MCIOJIb30BAHUEM Pa3IMYHBIX
KOHCTPYKTOPOB H IIPOBEPHTE paboTy BCEX OMUCAHHBIX B KJIACCE METOJIOB.



11. O0padoTKa UCKIKOYCHUN

[Tpu pa3paboTke MporpaMMbl MOTYT BO3HUKATh JIOTUYECKHE OIIMOKH, KOTOPHIC CBSI3aHBI C
BBIMIOJIHEHHEM aJTOPUTMa MPOrpaMMbl, a HE C CHHTAaKCHCOM MpPOTrpaMMHOrO koma. Ilpwu
BO3HUKHOBEHUW TaKHWX OIMMOOK paboTa MmporpaMMmbl OyIeT aBTOMATHYCCKH 3aBepHicHa. ITo,
KOHEYHO, IUIOXO, a HMHOTJA IMPOCTO KaTacTpOPUUHO, IMOATOMY 3ajiadya JF0O0ro MPUIMIHOTO
pa3paboTurka COCTOUT B TOM, YTOOBI HE JIONMYCKAaTh BO3HUKHOBEHHUS TaKWX CHUTyallMid B paboTe
MporpaMMbI, TO €CTh MporpamMma JOJDKHA 3aBepliiaTh CBOIO pabdoTy, KOrja 3TO0 HYKHO
MIPOTPaMMHUCTY, @ HE KOTJIa 3TOr0 X04eT cama Iporpamma.

11.1 I'enepanusi u 00padoTKA MCKIIOYEHUIT

[lpy BO3HUKHOBEHHWW OINMOKHM BBIMOJHEHHWE MPOTPAMMbl IPHOCTAHABIMBACTCS W B
COOTBETCTBHH C THUIIOM OIIMOKH CO3IACTCS 00BEKHl, COOEPHCAUUIL CBEOCHUSA 0 MOM YMmO, 20€ U
Koz0a npou3ouio. ITOT OOBEKT HA3BIBAIOT UCKAIOYeHuem. Jlanee UCKITIOUCHHE TIepelacTcs s
00paboTku mporpamMmme (METOIy), B KOTOPOM O3TO HCKIIIOUEHWE BO3HUKIO. Ecnmum mporpamma He
00pabaThIBaeT UCKIIFOUCHHE, TO OHO BO3BPAIIACTCS MO0 YMOITYAHHIO K 00pa0OTYMKY UCHIOTHSIOMICH
cucreMbl. OOpabOTYMK, B CBOKO OYEpelb, IMOCTYIAEeT OYEHb IPOCTO: BBIBOIUT HAa KOHCOJb
COOOIIICHHE O TPOM3OMICIIIEM HCKIIOYCHUH M IMPEKpaIlaeT BBINIOJIHEHUE MpOorpammbl. 3adaua
npocpammucma - nepexeamumov u 00padomamv UCKIIOUEHUA MAKUM 00paA3oM, 4moowvl He
RPOUCXO0UTIO ABAPUIIHO20 3A6EPUICHUSA PADOMbL NPOZPAMMOBI.

B Java mexaHu3m 00paOOTKH UCKITFOUCHUH MCTIONB3YET CIEAYIOIINE KITFOYEBhIE CI0BA.

try {} - OGmok, B KOTOpBI IOMENAIOTCS MOTEHIIMAILHO OIACHBIE B OTHOLIEHHH
HCKJIFOYEHUN y4aCTKHU KOJa.

catch(){} — OGmok, B KOTOPOM HCKIIIOUEHHUs TIIE€PEXBATHIBAIOTCA W 00pabaThIBAIOTCA.
Kaxneiii 6ok catch(){} mnepexsarsiBaer u 00pabarbIBaeT UCKIIOUEHHE OJHOIO THIIA, KOTOPKIM
yYKa3bIBa€TCs B €ro apryMeHre (B KpPYIJbIX CKoOkax). Jlis mepexBata HECKOJIBKHX THIIOB
UCKIIFOYEHUI MOYKHO Hamucarh Heckonbko onokos catch(){}.

finally{} — 610k, B KoTOpBIii MOMeIIaeTCst KO, KOTOPBIN BBIMOJHACTCS B MPOTpaMMe MpU
m060M Hcxoe

throw — BeIOpaceiBaeT 00BEKT-UCKIIIOUEHHUE, YKA3AHHOTO THUIIA, a Jajiblie 00paboTKa 3TOro
WCKITIOYCHUS HJIET Kak OO0bdHO. TO ecTh, B ciydae HEOOXOAMMOCTH, B JTIOOOM MeCTe KOla MBI
MOKEM CaMH CTeHEpUpOBaTh UCKIouenue. [l 3Toro u mcmonb3yercs omeparop throw, mocne
KOTOPOTO YKa3bIBACTCS THIT BEIOPACKIBAEMOTO HCKITIOYCHHUSI.

throws — MCIIOIB3YCTCs B CHTHATYype MCETOJOB I NPECAYNPEKICHUA, O TOM, YTO MCTOJ
MOJKET BBIOPOCUTH UCKITIOUEHUE.

OTH KIIIOYEBBIC CJIOBA HCIIOJIB3YIOTCS IS CO3JAaHUS B MPOTPAMMHOM KOJE CIEIHaIbHBIX
00pabaThIBAIOIINX KOHCTPYKIIHIA: try{}catch(), try{}catch(){}finally{},
try{}finally{}.

B Java cymectByer wuepapxus ~KJIaccoB, IPEAHA3HAYCHHBIX s 00pabOTKH
HCKJTFOUMTEBHBIX CUTyalui. Mepapxust HCKITIOUEHHI B JaVa mpecTaBiieHa CIEAYIOIIM 00pa3om:
pomuTensCKuil Kiace it Becex Throwable. Ot mero ynacnenosano nsa kimacca: Exception u
Error. Ot xnacca Exception yunacnenosan eme RuntimeException.

Error — xpurtnueckue OIMIMOKH, KOTOpPbIE MOTYT BO3HHUKHYTh B CHCTeMe (Hampumep,
StackOverflowError). Kak mpasuino, obpabareiBaeT MX CHCTEMA. ECIM OHU BO3HHUKAIOT, TO
MPUIIOKEHHUE 3aKPhIBACTCS, TaK KaK MIPH JAaHHOW CUTYalluu paboTa HEe MOXKET OBITh TPOJIOJKEHA.



Exception — 3TO IPOBEPEHHbIE HCKIIOUEHHs. DTO 3HAYMUT, YTO €CIM MeTo] Opocaer
HCKJIIOYCHHE, KOTOPOE YHAcCJIeJOBaHO OT Exception, TO 3TOT METOJ IOJDKEH OBITH 003aTEIILHO
3akioyeH B Onok try-catch. Cam meron, kotopblii GpocaeT UCKIIOUCHHE, JODKEH B CHTHATYPE
comepkarh KoHCTpykimioo throws. IIposepennsie (checked) wucKiIIOYEHHMS O3HAYAKOT, YTO
UCKJTFOUYEHHE MOXHO OBUIO MPEIBUAETh U, COOTBETCTBEHHO, OHO JIOJDKHO OBITH 00paboTaHo, paboTa
MPHUIIOKEHUS TOJDKHA OBITh MTPOIOJDKEHA.

RuntimeException - >1o nenposepennbie nckimroueHuss. OHU BO3HUKAIOT BO BPEMs
BBITIOJTHEHUSI TIPUIIOKEHUSI M HEe TpeOyroT obsi3arenpHOro 3akmoucHus B 6nok try-catch. Korma
RuntimeException sosuukaer, 3to cBumerenbcTByeT 00 OMKOKE, JOMYIIEHHON MPOrPAMMUCTOM
(HEeMHUIIMAJIU3UPOBAHHBIA OOBEKT, BBIXOA 3a Tpeaensl MaccuBa M T.J.). [loatomy maHHOe
WCKJTIOUEHHE Yallle BCETO HE HY)KHO 00pabaThiBaTh, a HY)KHO HCIIPABISATH OMIMOKY B KOJIE, YTOOBI
TaKoe MCKIIIOYEHUE HE BO3HUKAJIO BHOBb.

Jlanee npuBeeH CIUCOK CUCTEMHBIX MCKITIOUSHHIA, KOTOpbIe TPeOYIOTCs B paboTe Jarie

BCETO.
Henpogepsaemvie cucmemnble UCKIOUEHUA:
. ArithmeticException — apudmerndeckas ommoOKa, HapuUMep, JeJIeHHe Ha HOJb
. ArraylndexOutOfBoundsException — BeIX01 MHIEKCA 3a TPAHUIlY MacCUBa
. ArrayStoreException — npucBanBaHuE 3JIEMEHTY MacCUBa OOBEKTa HECOBMECTUMOTO THIIA
. ClassCastException — HeBepHOE TIPUBEICHHE
. [llegal ArgumentException — HeBepHBII apryMeHT P BbI30BE METO/A
. IndexOutofBoundsException — Tum uHAEKCa BBIIIEI 32 IOIYCTUMbIC MTPEACITBI
. NegativeArraySizeException — co31aH MacCuB OTPHIIATEILHOTO pa3Mepa
. NullPointerException — HeBepHOE HCIIOIB30BaHUE MTyCTOW CCHUTKH
. NumberFormatException — HeBepHOE TpeoOpa3oBaHUe CTPOKU B YUCIOBOU popmar
. StringIndexOutOfBounds — momnbITka HCMIOIB30BaHUS MHIEKCA 32 MIPEEIaMU CTPOKH
. TypeNotPresentException — Tun He HaiieH
. UnsupportedOperationException — o6HapyxeHa Henoyiep>KuBaeMast ornepanus
Ilposepsaemvle cucmemnble UCKIOUEHUA:
. ClassNotFoundException — kiacc He HaliieH
. Illegal AccessException — 3ampeliieH JOCTYII K KJIaccy
. InstantiationException — momsITKa co3aTh 00BEKT a0CTPAKTHOTO KJlacca Wil uHTepdeiica
. NoSuchFieldException — 3ampamBaeMoe 1ojie He CyIeCTBYeT
. NoSuchMethodException — 3anpaminBaeMblii METOJ] HE CYILIECTBYET

PaccmoTpum mpocToit mpuMep o0pabOTKM MCKIIOUEHUH, KOTJia B MPOTPAMME MPOUCXOIUT
neneHue Ha HoJb. Ecnu Takas ommOka BO3MOYXKHA MPH BHITIOJHEHUH KOJa, TO OHA OyZeT BBI3BIBAThH
aBapuiiHOE 3aBEpIICHHE MpPOTrpaMMbl. Vcmomp3yeM MeXxaHu3M OOpaOOTKHM WCKITIOUCHUH s
MIPEIOTBPAIICHUS STOW CUTYaIUH.
public class MainClass {

public static void main(String[] args) {
int[lm = {-1,0,1};
int a;
a=0;
try {
/lecnn a=0, To Bo3HMKaeT owmnbka - geneHue Ha 0
mla] = 4/a;



System.out.printin(ml[al);

catch (ArithmeticException e) {
System.out.printin("Heponyctnmas apudgpmetmyeckasn onepaumna");

}
}
}

B 6ok try momectnu kom, B KOTOPOM MOKET BO3HHKHYTH HCKITIOUYCHHE — «JICIICHHE Ha
HOITbY», THIT KOTOPOTO B HEpapXUH UCKIIOUCHUI Java ompenensiercs kak ArithmeticException,
[O3TOMY apryMEHT MMEHHO JTOro Tuma momeraeM B Onok cCatch. Temeps B ciyuae
BO3HMKHOBEHHsI ONIMOKK Oy/IeT BBIBEIECHO HA DKPAH COOTBETCTBYIOIIEE COOOIIEHHE U TPOrpamMma
MPOCTO 3aBEPIIHTCS.

M3MeHNM 3Ha4YeHHe MEPEMEHHON @ U PACCMOTPUM €IIe OJHY MCKITFOUATEIbHYIO CUTYAIIUIO

— BBIXOJ 34 I'PpaHUI bl MAaCCHBA.

public class MainClass {
public static void main(String[] args) {
int[lm = {1,0,1};

int a;
a=-1;
try {
/lecnn a = -1, nponcxoaunT obpalleHne K HeCyLLeCcTBYILWEMY NHOEKCY
ml[a] = 4/a;
System.out.printin(ml[al]);
}

catch (ArithmeticException e) {
System.out.printin("Hegonyctnmas apngpmeTnyeckas onepaumns');
}

catch (ArraylndexOutOfBoundsException e) {
System.out.printin("Hegonyctnmeln nHoekc maccmea');
}

}
}

OOpartute BHHMMaHue, 4ro B Omoke try mHe m00aBMIIOCH HHMKAKHX JIOTIOJHUTEIbHBIX
NpOBEPOK, a aobaBwicsa emie oiauH 0ok CatCh, To ecth MexaHM3M 00pPaOOTKH MCKIIOYECHUI
MO3BOJISET OTAEINTH OCHOBHOW KOJI OT Kojma oOpaborku ommbok. biaok catch o6paGarsiBaer
COOTBETCTBYIOLIEE cucTeMHOe uckmouenne Tuna ArraylndexOutOfBoundsException, npwu
3TOM Ha 3KpaH BBIBOJIUTCS COOTBETCTBYIOIIEE COOOIICHUE | MTPOTrpamMmMa 3aBepiiaet padory.

Teneps monpoOyeM camMu CreHEpPUPOBATh HCKIIOUEHHWE IPU TOoMolM omeparopa throw.
JI7st 5TOTO BBEJAEM CIIEYIOIIEe OrpaHMYEHHEe Ha DJIEMEHTHI MAacCUBa — 3jieMeHTaMu MaccuBa iNt[]
m = {1,0,1}; moryr 6sITh TOMBKO uncaa 0 u 1.

public class MainClass {
public static void main(String[] args) {
int[lm = {1,0,1};

int a;
a=2;
try {
/lecnn a = 2, TO 371IeMeHT MaccmBa C HOMepoM 2 He paBeH 1 unan 0
mla] = 4/a;

iftm[al!= 0 && m[all=1)
throw new Exception("HegonycTtunmbin aieMeHT Maccuea');
System.out.printin(m[al);

}



catch (ArithmeticException e) {
System.out.printin("Hegonyctnmaa apndpmetmnyeckas onepauymnsa");
}

catch (ArraylndexOutOfBoundsException e) {
System.out.printin("Hegonyctumein nHgekc maccmea");
}

catch (Exception e) {
System.out.printin(e.getMessage());
}

}
}

Ecnu snement He paBen 0 u He paBeH |, reHepupyeMm wuckirodeHue tuma Exception,
KOTOpO€ co3jiaercs npsiMo B omeparope throw c¢ coorserctByronmm coobiieHneM u 100aBIsieM
eme omuH Omok catch, xoropeiii oOpaGareiBaer 310 HMcKimodenue. Omeparop throw moxkuao
WCIIONB30BaTh B JIIOOOM MeCTe MPHIOKEHHS. DTOT OmNepaTop TeHepupyeT («BbIOPACHIBACT)
OINMCAaHHBIN B HEM 00BEKT-UCKIIIOYEHHE U Jlaiee 00paboTKa 3TOr0 UCKIIOYEHUS UJIET KaK OOBIYHO B
CoOTBETCTBYOLIEM Ostoke catch.

OOparute BHHMAaHWE, YTO TPU HCIOJIH30BAaHUM CTAHJAPTHBIX THUIIOB HCKJIFOUCHHH Ba)KHO
YUUTBIBATh PACIIONIOKEHHE COOTBETCTBYIONIUX KIACCOB B HWEPApXHMM HACJEOBaHUs. B Hamem
IpUMEpPE €CTh HCKIIOYCHHC THIIA Exception M C€CJIM HCKJIIOYCHHE 3TOr0 THIIA Pa3MCCTHThL B
nepsoM Osoke catch, to sator 610k GyneT nepexBaThIBaTh JIHOOBIE MCKIIIOUYEHHUS, TAK KaK 9TOT KJIAcC
HAXOJIUTCS BBEPXY UEPAPXHH KJIACCOB UCKITIOUEHUH, TO €CTh MPOUCXOIUT 0000IICHIE UCKITIOYCHU.
[ToaTomy Bcerna HYXKHO CTapaTrhCs CIENaTh CBOM HUCKIIOUEHHS MAKCUMAIIbHO KOHKPETHBIMHU, YTOOBI
HE TIOTEPSITh HH(DOPMAIUIO, OTIMCHIBAIONIYIO UCKITIOYUTEIHHYIO CUTYAIHIO.

11.2. Co3nanne cOOCTBEHHBIX KJIACCOB HCKJIIOYEHMIT

[ToMrMO UCTIONBH30BAHMSI BCTPOCHHBIX KIACCOB ISl 0OPaOOTKH MCKITFOUUTEILHBIX CUTYAITUiI
MOKHO OTHCHIBATh CBOM COOCTBEHHBIE KJIACCHI MCKITIOYeHUH. Takas HEOOXOAUMMOCTh TOSBISETCS B
TOM cJyd4ae, Korja pa3padOTYMKy HYKXHO HCKIIOUEHHE THIIA, KOTOPBIH HE MPEIOCTaBISACTCS
miargopmoii Java. Hampumep, mpu cosmanuu o0bekra kiacca Applicant npu  momorum
KOHCTPYKTOpa C MapaMeTpamu, B KauecTBe 001ero 6amia MoxeT ObITh NEpeaHO OTpULATETIbHOE
3HAYCHWE WJIM 3HAUCHHE, IMPEBBIMIAIONICe MAKCHMAJIBHBIA HTOTOBBIH Oaul. TO €CTh BO3HHKACT
OMACHOCTh CO3JaHUsI O0bEKTa C HEBEPHO 3aJaHHBIM 3HaueHueM arpudyra. YtoObl oOpaboTaTh
TaKyl0 CHUTYallUIO OIMUIIEM COOCTBEHHBIN KJIacC UCKIIIOUEHUE.

Jlnst Toro 4ToOBI CO31aTh COOCTBEHHOE JaVa HCKIOUCHHE, HEOOXOIUMO YHACIEeI0BaTh
coOCTBEHHBIN Ki1ace oT Kiacca Exception u nepeonpenenuts TpeOyeMblie METOIBI.

[IpocTeiimmii BapwaHT peanu3alid COOCTBEHHOTO Kjlacca MCKIIOYCHHUS BBITJISIUT
CJIeIyIoIUM 00pazoM:

public class ApplicantException extends Exception{

public ApplicantException(String s)
{

super(s);

}

B kiacce ApplicantException ompeneneH TOIbKO KOHCTPYKTOP, KOTOPBIH HCIONB3YET
KOHCTPYKTOp Kiacca mpeaka Exce ption, nepenaBas €My B Ka4CCTBE IapaMeTpa CTPOKY, KOTOpas
Oyzne comepkath coobieHune ¢ napopmaiueit 06 onrmoke.

Teneps MBI MOKEM HCIIONB30BaTh 00BEKT-UCKIIOUeHue kiacca ApplicantException s
KoHCTpyKTOpE Kiacca Applicant:



public Applicant(String surname, int totalScore ) throws ApplicantException{

if(totalScore<=0]||totalScore>maxTotalScore)
throw new ApplicantException("Ownbka npu cozgaHum obvekTa");

this.surname = surname;
this.totalScore = totalScore;

OGparuTe BHUMAHKE, YTO €CITH METOJ He 00pabaThiBaeT BO3HUKAIOIIEE B HEM HCKIIIOUEHHE,
a BbIOpaceiBa€T (throw) ero, sto ciemyer orMedaTh B 3aroflOBKE METOIA CIIY:KEOHBIM CIOBOM
throws wu ykasanmem Kiacca WMCKIIOYEHHs, TOITOMY K 3arojlOBKy KOHCTPYKTOpa 100aBJICHO
00BSIBIICHHE TOTO, YTO ITOT METOJ] MOKET BhIOpackiBaTh McKIoueHue tra ApplicantException.
B camo Teno KOHCTpYKTOpa JT00aBICHO YCIOBHE, IPH KOTOPOM TEHEPUPYETCs MCKIroueHue. Eciu
YCIIOBHE WCTHHHO, TO CO3JIAa€TCA W BBIOPACHIBACTCS HCKIIOUEHHE COOTBETCTBYIOIIETO THIIA.
OcTajibHBIE ONEPATOPhl KOHCTPYKTOpA MPH 3TOM MIHOpUpyroTcs. To ecTh paboTa KOHCTPYKTOpa
HPEPHIBAETCSI, ¥ COOTBETCTBYIOLINI OOBEKT HE CO3/IAETCS.

Ecnu B peanu3anin KOHCTPYKTOPA MO YMOJIYAHHIO MCIIOJB30BANICS BBI30B KOHCTPYKTOpPA C
apamMeTpoM, B KOTOPOM MOXET OBITh CrEHEPUPOBAHO WCKIIOYEHHE, TO W B 3ar0JIOBOK
KOHCTPYKTOpa I10 YMOJYAHHIO JOOABISIETCS COOTBETCTBYIOIIEE OOBSBICHHE O BO3MOXHOCTH
BO3HMKHOBEHHSI HCKITFOUEHHS.

public Applicant() throws ApplicantException{
this("lvanov", 200);
}

Takoe xe 00bsIBIIEHUE T00ABIISIETCS U B 3ar0JIOBOK (YHKIIMK main( ) B TIABHOM KJIAccCe:

public class MainClass {
public static void main(String[] args) throws ApplicantException {

try {

Applicant apl = new Applicant("lpuropses",210);
Applicant ap2 = new Applicant("Cungopos",-200);
Applicant ap3 = new Applicant("Akonar",195);

catch(ApplicantException e){
System.out.println(e.getMessage());

Teneps co3nanne 00bekToB Kinacca Applicant mpoucxomur B Gi10ke try (B manHOM ciyuae
BUJMMBI OHHM OyIyT TOJBKO BHYTPH 3TOr0 OJIOKA), M €CIH JOINyIIeHa OIIMOKa B KOJIUYECCTBE
0aJuIoB, KaK B JAHHOM CJIydae, TO Ha 3KpaH OyJie BHIBEICHO COOTBETCTBYIOIIEE COOOIICHHUE:

Owwnbka npu co3pgaHnm obbekTa

Jlns BeIBoga cooOleHus ucnonb3yercs Meron getMessage() xmacca Exception.
[TpuioskeHUe B TaHHOM CITy9ae MPOCTO 3aBEPIIUT CBOKO paboTy. Eciu ke npu co3aannu 00beKTOB
OIIMOOK JOMYIICHO HE ObLIO, TO MPHJIOKEHUE TPOIODKUT CBOKO NATBHEHIITYIO PAa0OTY U BBITIOJHUT
BCE MPEANMUCAHHBIC ICHCTBUS.



Ynpasricnenua

1. Jna xmacca w3 ympaxkHeHust | pasmena 5 mpemycMoTpuTe 00pabOTKY HCKIIFOUUTEIHHBIX
CUTYaLMH JUIs CIEAYIOLINX CIy4aeB:
- B KOHCTPYKTOPE C IMapaMeTpaMu TeHEPUPYETCsl UCKITIOUCHHUE, €CITH TepelaH OTPUIIATEIbHBIN
pa3Mep MaccuBa;
- B METOZIE, BO3BpAILAIOIIEM 3HAUYEHUE 3JIEMEHTA, F€HEPUPYETCS HUCKIIOYEHHE, €CIM HOMEp
JJIEMEHTA, MePEeIaBaeMblil B KAUeCTBE apryMEeHTa, BHIXOIUT 3a TPAHHIIBI MAacCHBa;
- B METOJE, M3MEHAIOIIEM 3HAu€HUE 3JIEMEHTAa, FeHEpPUPYETCs HCKIIOUEHHUE, €ClId HOMeEp
JJIEMEHTa, MepeIaBaeMblil B KAUeCTBE apryMEHTa, BHIXOIUT 3a TPAHUIIBl MAaCCHBA.

B raBHOM Kimacce oOpaboraiiTe mepedyuciIeHHbIE WCKIIOYEHUS U MPOTECTUPYHTEe padoTy
MIPUJIOKEHUS JJI BCEX BOZMOXKHBIX CITy4aeB.
2. Jlns kmacca W3 yHOpakHEHHs 2 pasfena 5 MperycMOTpute oO0pabdOTKy HCKITIOYUTETbHBIX
CUTyalluil B MeToJe, NOOABIISAIONIEM OLEHKY K CIIUCKY OLIEHOK:
- CIIMCOK OLIEHOK YK€ 3aIl0JIHEH;
— nepegaBaeMasi OlleHKa He M3 MATHOANIbHOM CHCTEMBbI OLEHHBAHHS, TO €CTh HE SIBISETCS
1eapIM uyrciaoM oT 1 1o 5. Jlist aToro ciyyast pazpaboraiiTe cBoi COOCTBEHHBIN KJIaCC UCKITFOUEHUE.

B rmaBHOM Kjacce o0paboTaiiTe mepedrciIeHHbIE HCKIIOYCHHUS W MPOTECTHPYHTE padoTy
TIPHUIIOKEHHUSI 1711 BCEX BO3MOYKHBIX CITy4aeB.



12. IToTokoBBIE KJIACCHI AJISI BBOAA U BbIBOJAa JaHHbBIX

BBon/BeIBO B Java OCyIIECTBIISIETCSl MIOTOKOBBIMU KiiaccaMu. [ToHsSTHE MOTOKA MMO3BOJISIET
abcTparupoBarbCsi OT KOHKPETHOTO (PU3UYECKOTO YCTPOWCTBA M THCATh OJWHAKOBBIA KOI JUIS
BBIBOJIa JIAHHBIX HA KOHCOJb, B (aill WM BHENIHEC YCTPOHCTBO, TaKOe KaK NPUHTEp. ITa
0COOCHHOCTh OOYCIIOBJICHA TEM, YTO BCE MOTOKOBBIE KJIACCHI YHACIEIOBAaHBI OT OJHHX M TEX XKe
a0OCTPaKTHBIX KJIACCOB, OMPEACIIAIONINX 0a30BbIE METOIBI ISl B3aUMOACUCTBUS TOJIb30BATEIBCKUX
NpUIOKEHUH ¢ motokamu. CpeacTBa MOTOKOBOTO BBO/A/BBIBOAA pa3MEIAlOTCs B Makere java.io. B
ciiydae OmuOOK BBOJIA-BBIBOJIA METOJIBI TTOTOKOBBIX KJIACCOB BBHIOPACHIBAIOT HCKIIOYCHHE Kilacca
IOException wim ero mnoakiaccoB, Hampumep, FileNotFoundException. Kiaccel 3Tux
WCKJIIOYEHUN HE SABJISIIOTCS TMOJAKIaccaMM Kiacca RuntimeException um moromy HYXKIarOTCAd B
o0s13aTeNbHOM 00paboTKe.

12.1 BajiToBbI¢ M CHMBOJILHEIE IOTOKH BBOJa U BHIBOJA

[ToToku BBOMA-BBIBO/IA W COOTBETCTBYIOIME KJIACCHI MOXKHO pa3/eiuTh Ha OalTOBBIE U
CUMBOJIbHBIC. baliTOBBIE IOTOKYM MpeaHA3HAYCHBI IJIs Iepeadyn OMHAPHBIX JTAaHHBIX, 2 CHMBOJIBHBIC
- TeKCTOBBIX. J[71s1 ipencTaBnenrs HHPOpMaIMi CHMBOJIBHBIE TIOTOKH MCcToNb3yioT Unicode.

Bce kiaccel BBoJa BBIBOA 00pa3yloT €OUHYIO HEpapXHUi0 KiaccoB. ba3oBbIMU SBISIOTCS
0aiTOBBIC MOTOKH. BOJIBIIMHCTBO OCTaJbHBIX KJIACCOB MPEJCTABISIOT COO0OM «00epTKH 0a30BBIX
KJIACCOBY», /M00aBIIsAs K HUM CHEIHalM3allhi0, TaKyld Kak pabota ¢ cuMmBonamu, Oydepuszarus,
pabora ¢ (aitmamu.

[TockonbKy Bcsi cuMBONbHas WHpopMalus npenactasisercsa B Java B Unicode, B To Bpems
KaK BHEIHUE JaHHBIC 3a4acTyl0 MPEACTaBIEHbl B APYTUX KOAUPOBKAX, TO s 3(dekTuBHOrO
B3aMMOJCHCTBUU Java ¢ BHEIIHUM MHUPOM TpeOyeTcs: mpeodpazoBaHHe KOIUPOBOK. DTy OINEPAIHIO
BBITIOJIHSIOT CHMBOJIbHBIE TOTOKM. OHHM MOTYT «O0O0€pThIBaTh» JI0O00N OalTOBBI MOTOK U
oOpamarbCsi C TMONMYYCHHBIM TIOTOKOM KaK C CHMBOJBHBIM, BBITIONHSSI BCE HEOOXOAUMBIC
npeoOpa3oBaHUsL.

PaccmarpuBaemsiM IIOTOKaM COOTBETCTBYIOT KJIaCCBI InputStreamReader,
HCMOJB3yeMblId Ui uTeHusi, 1 QutputStreamWriter, ucnonb3yemsiil 1 3anucu. [{ns co3panus
00BEKTOB JAaHHBIX KJIACCOB UCIOJIb3YIOTCS CICIYIONINE KOHCTPYKTOPHI:
InputStreamReader(InputStream in)

InputStreamReader(InputStream in, String charSet)
OutputStreamWriter (OutputStream out)
OutputStreamWriter(QutputStream out, String charSet)

Tpebyemast koawpoBKa ompenensieTcss aprymMeHToM charSet. Eciam ona He ykasaHa,
HCTIONB3YETCSl KOMMPOBKA CUCTEMHOM JIOKAJIH.

Jns omTEMUM3anuM orepaliii BBOJIA-BBIBOJIA MCIIONB3YIOTCS Oydepusyembie MOTOKH. DTH
MOTOKK J00aBISIIOT K CTaHJAPTHBIM CHEUUaIbHBIA Oypep B MaMATH, C TOMOIIBI0 KOTOPOTO
MOBBIIIACTCS  MPOU3BOJUTEILHOCT MPU UYTCHUM U 3alUCH  JaHHBIX. DOYHKIMOHAJIBHOCTh
OydepuzoBaHHBIX MTOTOKOB obecrieunBaeTcst KJIaccaMu BufferedInputStream,
BufferedOutputStream (BxomHO u BBIXOAHOM OaiiToBbIe TOTOKHM C Oydepusarmeii),
BufferedReader u BufferedWriter (anamornuHbie CHUMBOJIbHBIE TOTOKH). Jlns cosmaHus
O00BEKTOB ATHX KIIACCOB HCMONB3YIOTCS KOHCTPYKTOPBHI, MPUHUMAIONINE B KaueCTBE apryMeHTa
CCBUIKY Ha 00&pThIBaeMBbIN TOTOK:

BufferedInputStream(InputStream in)
BufferedOutputStream(OutputStream out)
BufferedReader (Reader in)



BufferedWriter(Writer out)

Bo BxomHO# cuMBONBHBIN MOTOK ¢ Oydepusanueit nodasiser meron String readlLine()
throws IOException, OCYIIECTBISIOUIMN UYTEHUE OJHOW CTPOKHM U3 BXOAHOTO CHMBOJIBHOTO
moToka. B cmyuae goctukenus KoHna (aiina 3T0T METO BO3BpaIiaeT 3HadyeHue null.

12.2 Pabora ¢ daiiiiamu

Pabora c¢ ¢aiinamu dacto HauMHaeTCs ¢ co3maHus OoObeKTOB kiacca File. Kmacec File
paboTaeT He ¢ MOTOKaMH, a HemocpeAcTBeHHO ¢ (aimamu. OH MOXKeT XpaHUTh HHPOpMaLH0 00
ornpenenéHHoM (aiie, a Taxke o rpymme ¢aiinos, HaxoxAMMXca B Karanore. Ecin o0beKT Kiacca
MPEJICTaBIISIeT KaTajor, To ero Metoa 1ist () Bo3BpaliaeT MacCHB CTPOK C IMEHaMU BceX (aiios.

Knacc File mo3Bomser momyunts uH(MOpManmoo o Qaiine: mpaBa J0CTyNa, BpeMs U JaTa
co3laHusl, MyTh K Kartanory. J{is cozmanus o0beKkToB Kiacca File MOXHO MCHONB30BaTh OJIUH W3
CJIEYIOIIUX KOHCTPYKTOPOB.

File(File dir, String name) - yka3weiBaeTcst oObekTa kiacca File (karamnor) u
ums Qaiina,

File(String path) - yka3eiBaercs myTh K dairy 6e3 ykazaHus UuMeHU ¢aiina,
File(String dirPath, Sring name) - ykaseiBaeTcs myTh K daiiiny u ums aiina,
File(URI uri) - ykaseBaercs o0bekT URI, onuckiBaromuii ¢aiin.

[Tepeuricium HEKOTOpBIE MeTOABI Kiacca File u pe3ynbraT ux paboThl.
boolean canRead() - moctymnen nu daiin Ay YTEHUS
boolean canWrite() - moctynen nu aiin 11 3aUCH
boolean delete() - ymanser ¢aiin, Takke MOXKHO YIaJIUTh IIyCTON KaTaJor
boolean exists() - (aiin cymecTByeT uiau HET
String getAbsolutePath() - aGcomroTHbIi MyTh (haiina, HaUMHAS C KOPHS CUCTEMBI
String getName() - Bo3Bpamiaer umsa (aiina
String getParent() - Bo3Bpamaer uMs poaUTEIHLCKOIO KaTajiora
String getPath() - nmyrts k ¢aiiny
boolean isFile() - mpoBepsieT, uTo OOBEKT sBiIsSIETCA (PaiiyioM, a HE KaTaIoromMm
boolean isDirectory - mpoBepsieT, 4TO OOBEKT SBJISETCS KaTaJloroM
long lastModified() - mara mocnemHero U3MEHEHUs, BO3BpAIIAET KOJIUIECTBO
MUJUTUCEKYH, npoieamee ¢ 1 suBaps 1970 rona,
boolean renameTo(File newPath) - nepeumenoBwiBaeT (aitn. B mapamerpe ykasbiBaercs
uMs HOBoro (aiina. Eciu nepernMeHoBaHre MPOILIO HEYIauHo, TO Bo3Bpaaetcs false.

[TpuBenem mpumMep BHIBOAA HA KOHCOJb aThl MOCleAHe Moaupukanuu (daina.
import java.io.File;
import java.util.Date;
import java.text.SimpleDateFormat;

File f = new File("data.txt");
Date myDate = new Date(f.lastModified());
SimpleDateFormat formatDate = new SimpleDateFormat("dd-MM-yyyy");
System.out.printin(formatDate.format(myDate));
Pe3ynbrar paboTsl parMeHTa Kona:
19-11-2014
MOHO UCTIOIB30BaTh 00JIee KOPOTKYIO 3aIUCh:
System.out.printin(new SimpleDateFormat("dd-MM-yyyy HH-mm-ss").
format( new Date(new File("data.txt").lastModified())));



B sTOM citydae Ha KOHCOJIM OTOOPA3UTCS CTPOKA:
19-11-2014 19-45-19

HOHYMaﬁTe, qTo O6H.[CFO B IIOCJTICAHUX JBYX IIpUMEpPaxX U YEM OHHU OTIIMYAIOTCA.

baiiToBble NMOTOKHM, CBsi3aHHbIE C (hailmaMu, UCHONB3YIOTCA A paboThl C OMHAPHBIMU
(1)aI>'IJ'IaMI/I. }:[J'IH 3TUX ITIOTOKOB BBOI[/ BbIBOJ JAaHHBIX OCYHICCTBIIACTCA HCIIOCPCACTBCHHO oe3
BBIMIOJIHEHNUST KAKUX-TH00 Hp606pa30BaHI/II71 Hax COACPIKUMBIM. (I)YHKI_II/IOHaHLHOCTL 0alTOBBIX
MOTOKOB, CBsI3aHHBIX ¢ (haiimamu, oOecneunBaercss kinaccamu FileInputStream} wu
FileOutputStream. [{ys co3ganust 0OLEKTOB HCIIONIB3YIOTCS KOHCTPYKTOPHI:
FileInputStream(String fileName) throws FileNotFoundException
FileOutputStream(String fileName) throws FileNotFoundException
FileOutputStream(String fileName, boolean append) throws

FileNotFoundException

Bce KOHCTPYKTOPEI IIBITAKOTCA OTKPBITH (baﬁﬂ, UM KOTOPOI'0O UM Hepe,[[aéTCSI B Ka4Y€CTBC
aprymenTa. Ecnu mipu co3aHUM BBIXOJHOTO IMOTOKAa COOTBETCTBYIOIIMK (hailyl yKe CyIIecTBOBAI,
oH Oymer yceu€H n0 HyneBod miuuHBL. OJHAKO, €CIM WCMHOJb30BaTh TPETHH U3 YHMCIA
MIEPEYMCIICHHBIX BBIIIE KOHCTPYKTOPOB CO 3HAYEHHWEM apryMmeHTa append paBHBIM true, caiin
6y;[eT OTKPBIT B PEXKUME J03aIIUCH B KOHEIL.

CHUMBOJIbHBIE IIOTOKH, CBsA3aHHBIC C @aﬁHaMH, MNpECAHA3HAYCHBI IJId pa60TI>I C TCKCTOBBIMU
¢aiimamu. GakTUYECKU OHU TPEACTABISIOT COO0H KOMOMHAIIMIO OAWNTOBOTO IMOTOKA U CHMBOJIEHOTO
MTOTOKA-00E&PTKH, OCYIIECTRIISIIOIIEro nmpeodpa3oanue. [Ipu 3TOM Beeria NCIONB3yeTCsT KOAUPOBKA
CUCTEMHOU JioKanu. J[aHHBIM MOTOKAM COOTBETCTBYIOT kiacchl FileReader u FileWriter co
CIELYIOIIUMU KOHCTPYKTOPaMU:

FileReader(String fileName) throws FileNotFoundException
FileWriter(String fileName) throws FileNotFoundException
FileWriter(String fileName, boolean append) throws FileNotFoundException

Hcnonb3yloTcs OHM TOJHOCTHIO AHAJIOTMYHO KOHCTPYKTOpaM OaiTOBBIX IOTOKOB,
CBSI3aHHBIX C (aiaMu.

PaccmoTpum mpuMepbl BBOJA CTPOK TEKCTa C KOHCOJNIM. B mepBoM Ipumepe ¢ KOHCOIU
CUHUTBIBAOTCA HECKOJIBKO CTPOK, KOTOPBIC BBOAUT ITOJIB30BATCIIb. Kamz[as[ CTPOKa MOXET COCTOATH
U3 IMMPOU3BOJIBHOI'0 KOJIMYCCTBA CMMBOJIOB U 3aBCPIIACTCA HAKATHEM KJIABUIIIH Enter. OxoHuanuem
paboTHI ABJSETCS BBOJ ITYCTOM CTPOKH — Ha)KaTe KiIaBuIM Enter 6e3 BBoJa IPyrux CUMBOJIOB.
import java.io.BufferedReader;
import java.io.lOException;
import java.io.InputStreamReader;
public class InOutExamlipe {

public static void main(String[] args) {

try {
System.out.printin("Enter line:");
BufferedReader reader = new BufferedReader
(new InputStreamReader(System.in));

String w = reader.readLine();

while ('w.isEmpty()) {

// 0bpaboTKa CTPOKM W

w = reader.readLine();

}
catch (IOException e) {



System.out.printin("Error consol data");

}

Bo BTOpOM mpHMepe BBOIUTCS OJHA CTPOKA CHMBOIIOB, cojepikamias WHGoOpMaIuio 00
MMEHM yYeHHKa M €ro OlEeHKax. DTHU JaHHBIC pa3jieleHsl npodenamu. [lepBoHavanbHas cTpoka w
JIETIUTCA HAa MAacCHB CTPOK a, MEPBBIM AJIEMEHT KOTOpOro al@] — ums, a CIEAYIOIIUE 3IEMEHTHI
MaccHBa a B IIUKJIC MpeoOpa3yroTcs B YMCIA U [T HUX PACCYMTHIBACTCS CpeaHee apru(hMETHIECKOE.
Ha xoHcoJb BBIBOJUTCSI UMSI U CpEeIHUI Oasll yueHuKa.
import java.io.BufferedReader;
import java.io.lOException;
import java.io.InputStreamReader;

public class InOutExamlipe {
public static void main(String[] args) {
try {
BufferedReader reader = new BufferedReader
(newlnputStreamReader(System.in));
System.out.printIn("Enter data:");
w = reader.readLine();
String[] a = w.trim().split(" +");
double sb = 0;
for (inti =1;i < a.length; i++) {
sb += Double.parseDouble(alil]);
}
System.out.printIn("Student " + a[0] + ". Average =" +
(sb / (a.length — 1)));
reader.close();
}
catch (IOException e) {
System.out.printIin("Error consol data");

}

Crnenyromue aBa IprUMepa peuaroT T€ K€ caMble 3a/1a4M, HO BBOJI JIAHHBIX OCYIIECTBISETCS
u3 (aitioB. B mepBom mpumepe Bce cTpoku u3 (aitna data.txt myOmMpyroTcss Ha KOHCOJNb U B
daiin rezult. txt.
import java.io.BufferedReader;
import java.io.FileReader;
import java.io.lIOException;
import java.io.PrintWriter;

public class InOutExamlpe {
public static void main(String[] args) {
try {
BufferedReader in = new BufferedReader
(new FileReader("data.txt"));
PrintWriter out = new PrintWriter("rezult.txt");
while ((str = in.readLine()) !'= null) {
out.printin(str);



System.out.printin(str);
}
out.close();
in.close();
} catch (IOException e) {
System.out.printIn("Error data");
}
}
}
Bo BTOPOM IIpUMEPC UM U Cpe,I[HI/Iﬁ Oain YUC€HHKA BBIBOJATCA TOJIBKO Ha KOHCOJIb.
import java.io.BufferedReader;
import java.io.FileReader;
import java.io.lIOException;

public class InOutExamlipe {
public static void main(String[] args) {
try {
BufferedReader reader = new BufferedReader
(new FileReader("student.txt"));
String w = reader.readLine();
String[] a = w.trim().split(" +");
double sb = 0;
for (inti =1;i < a.length; i++) {
sb += Double.parseDouble(ali]);
}
System.out.printin("Student " + a[0] + ". Average =" +
(sb / (a.length — 1)));
reader.close();
} catch (IOException e) {
System.out.printin("Error data");
}
}
}

Baxxno oOpatuTh BHMMaHME, 4TO UMs (aiiia B mpUMepax yKa3blBaeTCs B BUJAE CTPOKU U
MO/IPa3yMEBAET OTHOCUTEIBLHYIO aJIpecalldio MECTa HaxoXKIeHHsI 3Toro (aiina B (aitsioBoit cucteme
KoMIlbloTepa. B citydyae paboTbl ¢ mporpaMMHBIM MPOEKTOM B Cpele pa3paboTKu (aiin aoikeH
HaxXOoqUThCsA B OCHOBHOM KaTaJiore npocKTa.

PaccMOTpUM  JOTIONIHUTENBHO TMPUMEPHI, JAEMOHCTPUPYIOLIUE Jpyrue OCOOEHHOCTH
HCIIONIB30BaHUA OOBEKTOB KJIACCOB JJI1 BBOJAa W BbIBOJA HJAHHBIX. B caeayroaem nmpumMepe B (I)aﬁn
n00aBJIsIeTCS CTPOKA TEKCTa, CTAPOE COICPIKAHUE COXPAHICTCS.

PrintWriter add = new PrintWriter(new FileOutputStream("test.txt", true));
add.write("AAA");
add.close();

@parMeHT KoJla CO3JaeT IMOTOKHU ISl YTEHHS M 3allMCU CUMBOJIOB B KoaupoBke MS-DOS u
Windows:

BufferedReader br = new BufferedReader(new InputStreamReader(new
FileInputStream("test.txt")), "Cp866");
BufferedWriter bw = new BufferedWriter(new OutputStreamWriter



(new FileOutputStream("rezult.txt")), "Cp1251");
[Tocnenauii mpuMep COAEPKUT METOI, KOMMUPYIOITUH COEP)KMMOE OHOTO (haiisia B IpyToi.
public static void copy(File src, File dst) {
int tmp;
try {
if (src.exists()) {
BufferedinputStream in = new BufferedinputStream
(new FilelnputStream(src));
BufferedOutputStream out = new BufferedOutputStream
(new FileOutputStream(dst));
while ((tmp = in.read()) '=-1) {
out.write(tmp);
tmp = in.read();

}

out.close();
in.close();

}
} catch (Exception e) {
e.printStackTrace();

}

[TomymaiiTe: CUMBOJIbHBIC WIH OAUTOBBIE TOTOKU HUCIIONB3YIOTCS B 3TOM IIpUMeEpe?
12.3 Cepunaauszauus

[Tpouecc 3anucu 00bEKTa B BHIXOJHOW MOTOK MOJIYYUJI Ha3BAaHUE cepuanu3ayuu, a YTeHus
00BEKTa U3 BXOIHOTO MOTOKA U BOCCTAHOBJICHHS €r0 B ONEPATUBHOMN MaMATH — Oecepuanu3ayuu.
DT onepanuy BIMOIHAIOTCS, €CITM HEOOXOAUMO COXPAHUTh COCTOSTHUE O0BEKTa MEXKY MOMEHTOM
3aBepIICHUs MPOrPaMMbl U HOBBIM €€ 3amyckoM. TakuM oOpa3oM MOXHO COXpaHSTh, HApUMED,
HACTPOMKM HpPOrpaMMbl, KOTOpPhIE MEHSET IMOJb30BATENIb B XO/€ OYEPEJAHOTO ceaHca paldoThl C
MIPOrpaMmMoi.

Cepuanuzanusi o0beKTa HapyllaeT ero 0e30MacHOCTb, MOCKOIbKY KaKOH-HUOYIb MpPOLEcC
MOXKET CepuaIn30BaTh OOBEKT, MEPENUCaTh HEKOTOPhIE SJIEMEHTHI, MPEACTABISIONINE private-1mos
0o0beKTa, obecrieuuB cede, HampuMep, TOCTYI K CEKpeTHOMY daillly, a 3aTeM Jecepuain3oBarh
O0BEKT C W3MEHEHHBIMH TIOJSIMH M COBEpIINTh C HUM HEAOMyCTUMBIe meicTBus. [losTomy
cepUamu3allid MOXKHO TOABEPTHYTh HE KaXIbI OOBEKT, a TONBKO TOT, KOTOPBIA peanusyer
uHtepdeiic Serializable. DT1oT nHTEpdEiic HE cOAEPKUT HU TOJNEH, HU METOOB. B cymHocTH
3anuch class A implements Serializable{...} — 3T0 TonbKO IOMETKa, pa3peliarolias
cepuanu3anuio kiacca A.

Ecnu B 00beKTe NPUCYTCTBYIOT CCBUIKM Ha JPyrue OObEKThbl, TO OHU TOXKE CEPUAU3YIOTCS.
Meton writeObject() pacmo3HaeT ABE CCHUIKM Ha OJUH OOBEKT W BBIBOAMUT €T0 B BBIXOAHOMU
MOTOK TOJBKO OAMH pa3. K ToMy ke, OH pacro3HaeT CChUIKH, 3aMKHYTBIE B KOJbLIO, U M30eraert
3aLMKJIMBaHUS.

Bce kmacchl 0OBEKTOB, BXOSIIUMX B TAKOE CEpUATM3YeMOE MHOXKECTBO, a TaKKe BCE UX
BHYTPEHHHUE KJIACCHI, JIOJDKHBI peann3oBarh uHTepdeiic Serializable, B mpotuBHOM ciydae
OyzmeT BBIOpoOIIEHO HCKiIIOYeHHe kiacca NotSerializableException m mporecc cepuanuzanuu
IIpepBeTCS.

Cepuanuzanusi 00beKTOB Java 1M0O3BOJSIET BaM B35Th JII0OOH OOBEKT, KOTOPBIM peanu3yeT
untepgeiic Serializable u BKIIOYHT €ro B MOCIEIOBATENbHOCTh OAaWT, KOTOPhIE MOTYT OBIThH



TIOJTHOCTBIO BOCCTAHOBJICHBI VISl peT€HEPAIIH OPUTHHAIBHOTO 00BEKTa. ITO TAK)KE BBITIOTHIETCS
Mpu Tepenadye 1o CEeTH, YTO O3HA4YaeT, YTO MEXaHU3M CepHaIU3alMh aBTOMATHYECKHU
MTOIIEP’)KUBACTCST HAa PA3IMYHBIX ONEPAIIMOHHBIX CUCTeMaX. To eCTh, BBl MOXKETE CO3/1aTh OOBEKT Ha
MamuHe ¢ Windows, cepuann3oBarh €ro W mociarhk mo cetd Ha Unix MaimiuHy, rie OH OyaeT
KOPPEKTHO PEKOHCTPYMpPOBaH. BaM He HYKHO OyneT OeCIOKOMTHCS O IMPEACTABICHUH JaHHBIX Ha
Pa3TUYHBIX MalTUHAX, TIOPSIKE CIETOBAHUS OANT M JIFOOBIX IPYTUX JETAJSX.

Jlns cepuanuzainuu BEIOpaHHOTO 00BEKTa MPOTrpaMMbl HEOOXOIMMHUO CO3AaTh OOBEKT Kiracca
OutputStream wmim ero HacieIHHMKA, a 3aTeM BJIOXKHTH e€ro B 00bekT ObjectOutputStream.
ITocne »Toro mocratouHo BbI3BaTh MeTon writeObject(), aprymentom kotoporo Oyzaer
BBIOpaHHBI OOBEKT, U ATOT OOBEKT OyIeT cepuain3oBaH U mociaH B QutputStream. UtoOmn
MpoOBEeCTH OOpATHBIM MPOIECC, CO3MAIOTCS OOBEKTHl MOTOKOBBIX KiaccoB InputStream wu
ObjectInputStream u Be3bBacTcs Metoq readObject ( ). PesymsTaToM paboThl aTOrO METOA
SIBIIIETCSl CChUTKA Ha oOIIMii 0a30BbIi Ki1acc Object, Tak yTo HEOOXOAMMO BHITIOTHUTH O00paTHOE
MIPUBEICHUE TUIIOB, YTOOBI MOTYYUTh HY>KHBIH OOBEKT.

PaccmoTrpuMm mpuMmep cepuanmzanyu 00bEKTa MONb30BaTelIbCKOro kiacca. CHawana
MpHUBeneM KoJ caMoro kinacca. OH XpaHuT nHpopMaluo 00 UMEHHU B BO3pacTe YeIoBeKa.
import java.io.Serializable;
public class Person implements Serializable {

private String name;
public String getName() {
return name;

}
private int age;
public int getAge() {
return age;
}
public Person(String name, int age) {
this.name = name;
this.age = age;
}
@Override
public String toString() {
return name + " (" + age + ")";

Tenepb paccMOTPUM KOI OCHOBHOH nporpamMmsl, Iic OCYHICCTBIILACTCA CCpUAIU3aAlUA U
Accepuain3anus o0ObekTa Kiacca Person. I[aHHBIe 00 00BeKTe B peE3yibTaTC CCpHUAIU3AlUN
COXpaHsAIOTCs BO BHelIHeM (aiine data.ser B OuHapHom Buze. Ecnu ¢aitn cymecTByer, 0OBeKT
ACCCPUAITNIYCTCA (BOCCTaHaBJ'II/IBaeTCH) n3 "Hero. Eciu 3Toro (I)afma HCT, 3HA4YUT 00BEKT ClIC HE
GBIH CO3aaH B IporpaMme MU 3TO HGOGXOIII/IMO CcAcjaTh. I[JI}I 9TOT'0 IMOJIL30BATCIIA MPOCAT BBCCTHU
JaHHBIC B KOHCOJIHA. Ilocne CO34aHuUA WX BOCCTAHOBJICHUA 06’LCKTa, I/IH(I)OpMaLII/IH O HEM
BBIBOAWTCS HAa KOHCOJIb U ITPOUCXOAUT CC€pUain3danusd 3Toro o0ObekTa xiacca Person.
public class ExampleSerialize {

public static void main(String[] args) {

try {
File data = new File("person.ser");

Person person;



}

if (data.exists()) {

ObjectlnputStream ois = new ObjectinputStream

(new FilelnputStream(data));
person = (Person) ois.readObject();
ois.close();

} else {

}

System.out.printin("Enter person data");
String str = new BufferedReader
(new InputStreamReader(System.in)).readLine();
if (str.split(" +").length = 2) {
throw new IOException("incorrectly: " + str);
}
person = new Person(str.split(" +")[0],
Integer.parselnt(str.split(" +")[1]));

System.out.printin(person.getName()+" "+person.getAge());
ObjectOutputStream oos = new ObjectOutputStream

(new FileOutputStream(data));

oos.writeObject(person);
oos.close();

} catch (IOException e) {
System.out.println(e.getMessage());

}

catch (Exception e) {
System.out.printin(e.getMessage());

}

Ynpasricnenua

1. Jan ¢aiin ¢ mpou3BOIBHBIM TEKCTOM. Pasznmenutenu cioB — mpobensl. OTdopMaTHpoBaTh

TEKCT IO IIUPHUHE IO CICTYIOIINM TIPaBUIaM: JJIMHA CTPOKKU M CHMBOJIOB, OTCTYIT a03ara —
A cumBonioB. [TapameTpsl M u A 3agaet nosib3oBatesb. CoXpaHsiTe BBEICHHBIC 3HAYCHUS
nmapaMeTpoB MEXIy 3allyCKaMu MporpamMMmbl. Pe3ynprar (opmartupoBaHUs BBIBECTH B
OTAENBHBIN (aiim.

Jlan ¢aiin ¢ TeKkcToM mporpamMmbl Ha Java. 3amucath B BBIXOIHOHM (ailyl Bce TIEpeMEHHbBIE,
yKa3aTh, B KAaKOM CTPOKE PAaCIOJIOKEHO OIpE/AeSieHuEe MEePEMEHHONM U HOMEpa CTPOK, I
3HaUCHUE TIepEeMEHHON wu3MeHseTcsa. MHdbopmanus o HOBOM TEpPEeMEHHOM JODKHA
pacrosiaraTbCsi C HOBOM CTPOKH.

[IporpamMma nomKHAa YUTATh MOCJIENOBATEIBHOCTh IENBIX YHUCEN W3 BXOAHOro (aiiina u
BBIBOJIUTh B BBIXOAHOW (aill MakcUMallbHOe, MUHUMAJIbHOE, CpelHee 3HaucHHeE,
KOJIMYECTBO TOSBICHHUM KaKJOr0 4YHCIa B IIOCICAOBATCIbHOCTH. Takke JOJDKHA
BBIBOAMTHCSI THUCTOIpaMMa, MOKAa3bIBAIOIIAs PACIPEICIICHUE YacTOT MOSBICHHUS YHUCEN B
IOCICAOBATEILHOCTH: MO OJHOM OCHM — YHCJa, BXOMAINIHE B MOCICAOBATCIBHOCTH, IIO
JPyroi — 4acToTa BCTPEYaeMOCTH).






3akjoueHue

Y4eOHO-MeToqruecKoe IMOco0re BKITIOUAET B ce0sl MaTepualbl Uil HAYWHAIOMINUX U3yYCHHE
s3bika Java. [logpoOHast ToKyMeHTalus o Kjlaccax CTaHAapTHHIX maktoB Java SE comepxuTtcs Ha
opunumanbHoM caifte  https:/docs.oracle.com/javase/8/docs/api/. YdeOHble MaTepuanabl OT
pa3paboTUMKOB MOKHO HAWTH TakKe Ha caiTe https://docs.oracle.com/javase/tutorial/.

JlononHuTenbHble ydyeOHbIE MaTrepualibl MOXKHO HaWTH B CIHUCKE JuTeparypbl. Jlis
HAUMHAIONINX peKoMeHayroTcss kuuru [1-4]. Jns Oornee yrimyOneHHOro wu3ydeHuWs Java u
porpaMMupoBanus [5—7]



https://docs.oracle.com/javase/tutorial/
https://docs.oracle.com/javase/8/docs/api/
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