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1 META

MeTor BHKOHAHHS KypcoBOi poOoTH 3 muciuiutiaa "Mosa mporpamyBanHs JAVA" €
norinubjaeHe BHUBYEHHSA CTYJEHTAaMH TPUHIUIIB, 10 BUKOPUCTOBYIOTHCS IPU CTBOPEHHI

CyYaCHHMX KOMIT FOTEPHIM MPOrpaM i MporpaMHHUX 3aC00iB.

2  3ABJIAHHSI HA BUKOHAHHSA KYPCOBOI POBOTH

KypcoBa pob6ora 3 aucuumiinu "MoBa nporpamyBanns JAVA" Moxe OyTu BHKOHaHA

3TiJHO 3aBJIaHb ABOX THIIIB: CTAHJAPTHOTO 1 1HIUBIyaTIbHOTO.

2.1 CrannapTHi 3aBIaHHS

L1i 3aBnanHs mepeadavaroTh PO3KPHUTTS OCHOBHUX TEOPETHYHHUX NMUTAHb Ta BUPILMICHHS

CTaHJapTHHUX MPaKTUYHUX 3a7a4. [lepenik 3aBaaHb - MTUTaHHS, IPAKTUYHI 33/1a4l Ta iX BapiaHTH,

HaBCIACHO HHUXKYC.

BapiaHT 3aB1aHHs ISl BAKOHAHHS BUOMPAETHCS K 3HAUE€HE OCTAaTKy OT JEJICHUS HOMepa
3a4eTHOM KHIKKM Ha 9ucio 24. B ciydae, ecir HOMep 3a4€THON KHIKKH MeHbIe 24, To

y1(a3aHHBII71 HOMCED SABJIACTCA HOMEPOM BapHaHTA.

3aBpanna 1. JloknagHo po3kpuiite 3micT TeMu Bamoro BapiaHTy, HallMeHYBaHHS SIKOT

BUOEpITH 3 TaOMII 1.

Tabmums 1
BapianTtu TeM neporo 3aBiaHHs KypcoBoi poOoTH
Bapiant Tema 3aBnanHa

1 [Taketsl u uwHTEpdeiichl B s3bIke mNporpammupoBaHust JAVA.
CocTaBuTh IpUMEp JAEMOHCTPALMOHHON IPOrpaMMbl C IOJIHBIMHU
MOSICHEHUSIMH.

2 Crioco6b  paboTBl C CHUMBOJBHHUMHM CTPOKaMH B  S3BIKE
MPOTrpaMMHUPOBAHUS JAVA. CocTaBuTh puMep
JIEMOHCTPALIMOHHOM NTPOrpaMMBblI C IOJHBIMU NOSICHEHUSIMHU.

3 CnocoObl  00pabOTKM HCKJIIOUUTENbHBIX CHUTyallMi B s3bIKE
[IPOrpaMMUPOBaHUS JAVA. CocTaBuTh IpuMep
JIEMOHCTPAIIMOHHOM MPOrpaMMBbI C MOJHBIMU MOSCHEHUSIMU.

4 Criocobbl  paboThl C NPOrpaMMHBIMU TPOLECAMHU B  SI3BIKE




nporpammupoBanus JAVA. Ilpuoputersl npoueccoB. CocTaBUTh
OpUMEp  JIEMOHCTPAallMOHHOW  MporpaMMbl € IOJIHBIMH
HOSICHEHUSIMH.

CriocoObl  paboThl C MPOrpaMMHBIMU IIPOLECAMU B  SI3bIKE
nporpammupoBanus  JAVA. CuHxpoHHM3alusi  IPOLECCOB.
CocTaBuUTh IpUMEpP AEMOHCTPALMOHHOM MPOrpaMMmbl C IOJIHBIMU
MNOACHCHUAMMU.

CriocoObl  paboThl C NPOrpaMMHBIMU IIPOLECAMU B  SI3bIKE
nporpammupoBanus  JAVA.  B3aumopnelicTBue — MpOIECCOB.
CocTaBuUTh IpUMEpP AEMOHCTPALMOHHOM MpOrpaMmbl C IOJIHBIMU
MNOACHCHUAMMU.

CrocoObl  pabOTBl ¢ TPOrpaMMHBIMH TIPOIECAMH B  SI3BIKE
nporpammupoBanuss  JAVA. [Ilepemaya cooOmieHuid  MExXIy
npouieccamu. COCTaBUTh NMPUMEP JEMOHCTPALIMOHHON TPOTrPaAMMBI C
MIOJIHBIMH MTOSICHEHUSIMHU.

IIpocTele yTHIIMTHI

CriocoObl OpraHu3alMy OIepaluii BBOJAa — BBIBOAA B S3bIKE
nporpammupoBanus JAVA. Pabora c ¢aiinaMmu u Karajoramm.
CocTtaBuTh IpUMEp AEMOHCTPALMOHHON IPOrpaMMbl C IOJIHBIMHU
MOSICHEHUSIMH.

10

CriocoObl opraHuzanuy orepaluii BBOJa — BBIBOJA B SI3bIKE
nporpammupoBanusi JAVA.. ®aiinoe notoku. CocTaBUTh MpUMep
JIEMOHCTPAIIMOHHOM MPOTrPaMMBI C MOJHBIMU MOSCHEHUSIMU.

11

CriocoObl OpraHuW3anyy OINEepanuii BBOJAa — BBIBOAA B SI3BIKE
nporpammupoBanus JAVA. Bydepusupyembie notoku. CocTaBUTh
IpUMep  JEMOHCTPAallMOHHOM  MporpamMmbl  C  IIOJHBIMHU
MOSICHEHUSIMM.

12

CnocoObl opraHuzanuy omnepanuil BBOJa — BBIBOJA B SI3bIKE
nporpammupoBanusi JAVA. KoHconbHbIN BBOJ — BBIBOJ. COCTaBUTh
npumep JIEMOHCTPAIITMOHHON MPOTrpaMMBbI c MOJIHBIMH
MOSICHCHUSIMU.

13

CereBble cpeacTna B s3bike nporpammupoBanus JAVA. Tlonsarue
U Ha3zHaueHue CcokeToB. COCTaBUTH NpHUMEp IEMOHCTPALMOHHOMN
IIPOrpaMMBI C IOJTHBIMH OSICHEHUSIMU.

14

CeteBble cpencTBa B si3bike TporpammupoBanus JAVA. Class
URL — Ha3HaueHue u crnocoObl ncnosib3oBanusa. CocTaBUTh PUMEP
JIEMOHCTPAIIMOHHOM MPOrpaMMBbl C MOJIHBIMU MOSICHEHUSIMHU.

15

[TonssTue arueroB B A3bIKE IporpaMMupoBanus JAVA.
Haznauenne u cnocoObl ucnonb3oBaHud. CocTaBUTH HpUMEP
JIEMOHCTPALIMOHHON ITPOrPaMMBI € IOJHBIMU ITOSCHEHUSIMHU.

16

[lepenaya mapamMeTpoB B aIjIeThl, MOHATHE KOHTEKCTa aTiieTa B
a3plke  nporpammupoBaHus  JAVA.  CocrtaButh  mpumep
JIEMOHCTPAIIMOHHOM MPOrpaMMBbI C MOJIHBIMU MOSCHEHUSIMU.

17

Wunnuanu3anys amieToB, 3aJaHue pa3MepoB rpadudeckoit
uHpopmannu B s3bike mnporpammupoBanus JAVA. CoctaBuTh
IpUMep  JEMOHCTPAllMOHHOM  IporpaMmel € IOJHBIMH
MTOSICHEHUSIMM.

18

[Mpocteie metoabl Class Graphics, meronsr class Color B si3bike
MIPOTPaMMUPOBAHUS JAVA. CocTaBuTh npuMep
JIEMOHCTPAIIMOHHOM MPOrPaMMBbI C MOJIHBIMHU TIOSICHCHUSIMU.




19

Croco0Obl TpUMEHEHUSI W HCIOJIb30BaHUS MIPU(PTOB B S3BIKE
MIPOrPaMMHUPOBAHUS JAVA. CocTaBuTh npuMep
JIEMOHCTPALIMOHHON MTPOTrPaMMBbI C MOJTHBIMU MOSICHEHUSIMHU.

20

AbcTpakiun Uit paboThl C OKHAMH B SI3bIKE IPOrPaMMHUPOBAHUS
JAVA. CocraButh npuUMeEp JEMOHCTPALIMOHHOW IIPOrpaMMbl C
HOJHBIMU TTOSICHEHUSIMU

21

Crioco6b1  paboTBl C CHMBOJBHHUMH CTPOKaMH B  S3BIKE
nporpammupoBanusi JAVA, mpeoOpa3zoBaHuWe CTPOKH B MacCUB
CcUMBOJIOB.. COCTaBUThH MPUMEP AEMOHCTPALMOHHONW IPOrpaMMBbl €
MIOJIHBIMH MOSICHEHUSIMHU.

22

CriocoObl  paboThl C MPOrpaMMHBIMU IIPOLECAMU B  SI3bIKE
nporpammupoBanus  JAVA. CuHxpoHHM3alusi  IPOLECCOB.
CocTaBuUTh IpuUMEp AEMOHCTPALIMOHHON MPOrpaMMbl C IOJIHBIMU
MNOACHCHUAMMU.

23

CriocoObl OpraHM3alMy OIepaluii BBOJAa — BBIBOAA B S3bIKE
nporpammupoBanus JAVA. Bybepusupyembie motoku. CocTaBUTH
OpUMEep  JIEMOHCTPAllMOHHOW  MpOrpaMMbl € IIOJHBIMU
MOSICHEHUSIMH.

24

CnocoObl  pabOTBl € TOPOrpaMMHBIMH TIPOIECAMH B  SI3BIKE
nporpammupoBanusi  JAVA. Ilepemaua cooOuieHudt  MeExXIy
npoueccamu. CocTaBUTh MIPUMEP JEMOHCTPALIMOHHOM MPOTPaMMBbI C
IIOJTHBIMHU ITOSACHCHUAMMU.

25

CrocoObl opraHu3anuy orepaluii BBOJa — BBIBOJA B SI3bIKE
nporpammupoBanusi JAVA. KonconbHbii BBOJI — BBIBOJI. COCTaBUTH
puMep JIEMOHCTPALIMOHHOM IPOrpamMMBbl c MTOJIHBIMU
MOSICHEHUSIMU.

3aBnanna 2. Cknaaite nporpamy Ha mMoBu JAVA s Bamoro Bapianty 3aaadgi, 3MicT
SKOI HaBelEHO HIDKE. Y KypcoBii poOOTI HaBediTh 3arajbHy CXeMy BHpILICHHS 3ajadl,

ITOPUTMHU HaWOUIBII BaXKIMBUX OJIOKIB Ta MOBHUN TEKCT MporpaMu. TeKCT MporpaMy MOBUHEH

CYMPOBOKYBATHCS TOIITBHUMHA KOMEHTAPSIMH.

BapianTtu 3a1a4 1pyroro 3aBiaHHs KypcoBOi poOOTH

PazpaboTtath Kiacc, cogeprkaniuii Habop MEeTO0B (KOHCTPYKTOP U METOIbI
TIO3BOJISIFOIIIUE BBITIOIHATh JCUCTBUSI C 00BEKTOM) U CBOWCTB JUISI TPOTPAMMHOIA
MOJIENH 33JJaHHOTO 00BhekTa. Onucanue 0ObEKTa U €ro OCHOBHBIX CBOMCTB
npuBoautcs Huke. [Ipusectu pparment nporpammsr (public static main),

UCIIOJIb3YIOIIEeH 00bEeKThI pa3paboTanHoro kiacca. [loscauts Bam BeiGop MeTo10B 1

OTMCaTh Ha3HAYCHHUE KAKIOTO pa3paboTaHHOTO MeTo/1a. B 00s3aTeIbHOM MOpSTKe
pa3paboTaTh KO/ MPOrpaMMBbI JUIsl YKa3aHHBIX B 33JJaHUM METOJIOB.




OOBEKT «KOMILIEKCHBIE YKciiay. Onepannuu OnpeesstoTcs o ooIe
npuHATEIM QopmynaMm. [IpexycMoTpeTs BO3MOXHOCTh apu(PMETHUESCKIX
omnepanuu MpUCBanBaHUs, CI0KEHUS, YMHOXXEHUS U MIEPEBOJIa B TEKCTOBYIO
CTPOKY TeKyIIMX 3HauUeHUU. KOHCTPYKTOp OJKEH MO3BOJIUThH CO3/1aBaTh
00BEKTHI 0€3 U C HauaIbHOW MHUIIUATU3AINCH.

OOBEKT «KOMILUIEKCHBIC YKciiay. Onepaiuu onpeestoTcs Mo ooIe
npuHATEIM popmynam. [IpeaycMoTpeTs BO3MOKHOCTD OIEpaLAH
MIPYCBAUBAHUSI, BEIYUTAHUS, YMHOKECHUS U MEPEBOJIA B TEKCTOBYIO CTPOKY
TeKyIuX 3Ha4eHnH. KOHCTPYKTOp A0KEH MO3BOJIUThL CO3AaBaTh OOBEKTHI 03
U C HaYaJIbHOM MHUIIMAIM3alMeH.

OOBEKT «KOMIUIEKCHBIE YCIay. Onepamuu OnpeaesstoTcs o 0011e
npuHATEIM QopmynaMm. [IpexycMoTpeTs BOZMOXHOCTD ONEpariuu
MPUCBAMBAHUS, CIIOKEHUS, JCJICHUS U TIEPEBO/Ia B TEKCTOBYIO CTPOKY TEKYIIUX
3HaYeHU. KOHCTPYKTOP MOKEH TO3BOJIUTh CO3/1aBaTh OOBEKTHI 0€3 U C
Ha4vaJbHOM MHUIIMAIU3AIIEH.

OOBEKT «KOMIUIEKCHBIE YuCiiay. Onepaiuu onpeaesstoTcs o ooIe
npuHATEIM popmynam. [IpegycMoTpeTs BO3MOKHOCTh OTIEpAIiN
NIPUCBAWBaHUS, CJIOKEHHS, YMHOKEHHUS 1 TIEPEBO/IA B IMOKa3aTEIbHYIO (popmy ¢
BO3MOKHOCTBIO pacreyaTKi Ha KOHCOJIb. KOHCTPYKTOp JOJKEH MO3BOJIUTH
c03JaBaTh OOBEKTHI O€3 M ¢ HaYaJIbHON MHMIIHATH3aIlHEH.

OOBEKT «BEKTOp Ha TUIOCKOCTW» 3aJaHHBIA B CUCTEME JIEKAPTOBBIX KOOPIMHAT.
Hauano BekTopa pacnosioxkeHo B Hayajie koopAauHart. Onepanuu
OTIPEIEISIOTCS COTIIACHO O0IIe MPUHATHIX (HOPMYJ IMHEUHOMN (BEKTOPHOM)
anreopsl. [IperycMoTpeTs BO3MOXXHOCTD OTIEpalluy TPUCBANBAHMUS, CJIOKEHUS,
CKJIIPHOTO YMHOXKEHHS M paclieyaTKy KOOPAWHAT TEKYIINX 3HAUYECHUH.
KoHCTpyKTOp A0KEH MO3BOJIUTH CO3/AaBaTh OOBEKTHI 0€3 M ¢ HaYaIbHOU
VHHIMAJIA3a0ACH.

OOBEKT «BEKTOP HA IIOCKOCTHY 3aIaHHBIM B CUCTEME JIEKaPTOBBIX KOOPAUHAT.
Hauano BekTopa pacnoioxkeHo B Hayajie KoopauHat. Onepaiuun
OTIPEIEISIOTCS COTIIACHO 00111e MPUHATHIX (HOPMYJ IMHEHHOMN (BEKTOPHOM)
anreopsl. [IperycMOTpeTh BOBMOKHOCTD OTIEpalliy MpUCBauBaHUs,
BBIYUTAHUS, CKAJISIPHOTO YMHOXKEHUS U pacrieyaTKH KOOPJMHAT TEKYIIIHX
3HaueHUU. KOHCTPYKTOP JOJKEH MO3BOJIUTH CO3/1aBaTh O0OBEKTHI 0€3 U ¢
HavaJIbHOW MHULIMAJIN3allUCH.

OOBEKT «BEKTOp Ha MJIOCKOCTW» 33JaHHBIN B CUCTEME JEKApPTOBBIX KOOPAHUHAT.
Hauano BekTOpa pacrnonoxeHo B Hauaje koopauHaT. Onepanuu
OTIPEEISAI0TCS COTIIACHO 0011l MPUHATHIX GOPMYJT JINHEHHOU (BEKTOPHO)
anreopsl. IIperycMoTpeTs BO3MOKHOCTD ONEpaliy IPUCBauBaHUs, CPaBHEHMSI
MOJTyJIed, CKaISIPHOTO YMHOXEHHSI U paclieyaTKyd KOOPAUHAT TeKYIIHX
3HaueHui. KoHCTpyKTOp A0KEH MO3BOJIUTH CO3/1aBaTh OOBEKTHI 0€3 U ¢
HavyaJbHON MHULHAIA3ALUCH.

OOBEKT «BEKTOP Ha INIOCKOCTI 33/IaHHBIN B CUCTEME JIEKapTOBBIX KOOPIMHAT.
Hauasno BekTOpa pacroyiokeHo B Hauasie KoopanHat. Onepanuu
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OMPEIEISAIOTCSA COTTIACHO 00111 MPUHATHIX (HOPMYJ JIMHEWHOMN (BEKTOPHOM)
anreOpsl. [IpenycMoTpeTs BO3MOKHOCTD ONepaliy MpUcBauBaHUs,
HAXOXKJICHUS YTJIa MEX1y BEKTOPaMU, CKAISIPHOT'O YMHOXKEHHSI U paclieyaTKu
KOOPJIMHAT TeKYIIUX 3HaueHu. KOHCTPYKTOp T0JKEH MO3BOJIUTH CO3/1aBaTh
00BEKTHI 0€3 U C HaYaJIbHOW MHUITUAIN3ALIUEH.

OOBEKT «paBHOOEIPEHHBIN TPEYTOJIBHHUK 33JaHHBIA TTAHAMH CTOPOH.
[IpenycMOTpeTh BO3MOMKHOCTD OIEpAI[My MPUCBAUBAHMUS, ONIPEACICHUS
TUIOIIAAN Y IEPUMETPA, a TAK JKE JOTUYECKAN METO, ONPEACIIAIOIINI
CYLIECTBYET WJIM TaKOM TPEYTOJbHUK. KOHCTPYKTOp OJKEH MO3BOJIUTH
co3/1aBaTh 0OBEKTHI 0€3 ¥ C HAYAIbHOW MHUITHATU3AINCH.

OOBEKT «PaBHOCTOPOHHUM TPEYTONBHUK 33JJaHHBIN ITTMHAMU CTOPOHY.
[IpenycMOTpeTh BO3MOKHOCTD OINEPAIMY MPUCBAUBAHHUS, ONIPEACICHUS
IUIOIIA/IA U IIEPUMETPA, a TaK K€ JIOTUYECKUNA METOI, OIPEAEIIIOIINI
CYIIECTBYET WM TAKOM TPEYroibHUK. KOHCTPYKTOp TOJKEH MO3BOJIUTh
co3/1aBaTh 00BEKTHI 0€3 U C HAYaJIbHON MHULIMATH3AIHEH.

OOBEKT «IIPSMOYTOJIbHBIN TPEYTOJIbHUK 3a/IaHHBIN IJTHHAMU CTOPOHY.
[TpexycMOTpeTh BO3MOXKHOCTH OIIEpallii IPUCBAMBAHUS, ONIPEICIICHHS
TUTOLIAN B IEPUMETPA, a TaK Ke JIOTHIESCKUN METO/I, OTPEACIISFOIIHIA
CYIIIECTBYET WJIM TaKOW TPEYroJbHUK. KOHCTPYKTOP JOJIKEH MO3BOJIUTh
co3/1aBaTh OOBEKTHI 0€3 U ¢ HAYaIbHOM MHUIIAATIN3AIHEH.

OOBEKT «paBHOOEIPEHHBIN TPEYTOJIBHUK 3aJaHHBIN JUTMHOW PaBHOOEIPEHHOM
CTOPOHOM U yTJIOM MEXy HUMU». [IpenycMoTpeTs BO3BMOXHOCTh ONEpaIiu
MPUCBAWBaHUSA, OTIPEICTICHUS TUIOIIAN U IEPUMETPA, a TaK Ke JIOTUIECKHMA
METO/I, OTBEYAIOIINI Ha BOIIPOC — OCTPO WJIU TYIIO YTOJILHBIM SIBIISIETCS
3aJIaHHBII TpeyTroiabHUK. KOHCTPYKTOP HOJKEH MO3BOJIUTH CO3/1aBaTh OOBEKTHI
0e3 U ¢ HauaJIbHON MHUIIMATH3AIHEH.

OOBEKT «TPEYroJbHUK 3aJaHHBIN JJTUHON ABYX CTOPOHOU U YTJIOM MEXIY
HuUMM». [IpenycMoTpeTs BO3MOKHOCTD OIEpallii IPUCBAaUBAHUsA, ONIPEICICHUS
IUIOLIAJH U IIEPUMETPA, a TaK XKe JIOTUYECKUI METOJI, OTBEUYAIOIINI Ha BOIIPOC
— OCTPO WJIY TYTIO YTOJIBHBIM SIBJIIETCA 3aaHHBIN TpeyroiapHuK. KoHCTpyKTOp
JIOJKEH T03BOJIUTH CO3/1aBaTh OOBEKTHI 0€3 U ¢ HaYaJIbHOW MHULIMAJIN3aIIUeH.

OOBEKT «IIPSAMOYTOJBHUK 33JIaHHBIN JJTMHAMHU JIBYX CTOpoH». [IpexycmoTtpersb
BO3MOJKHOCTP OTICpAIlH MPUCBAUBAHMS, ONIPEICICHUS ILTOIAAN U TICPUMETPA,
a TaK ke JIOTUYECKU METO/1, OTBEYAIOIINI Ha BOIIPOC — SIBIISETCS JIA
MPSIMOYTOJBLHUK KBaApaToM. KOHCTPYKTOp AOJIKEH MO3BOJIUTH CO3/1aBaTh
00BEKTHI 0€3 U ¢ HaYaJIbHOW MHUIIHAIN3AlUEHN.

OOBEKT «MHOKECTBO 1IeJIbIX YHCEeN 3aJaHHON MOIIHOCTHY. [IpegycMoTpeTs
BO3MOKHOCTb OIIEpallMy PUCBANBaHUs, 00bEIUHEHHSI IBYX MHOKECTB,
BBIBOJIA HA [I€YaTh 3JIEMEHTOB MHOKECTBA, a TaK K€ METOJI OTBEYAIOIINIA Ha
BOIIPOC — MPUHAJUIEKNAT JIM YKa3aHHOE 3HaUeHHE MHOXeCTBY. KoHCTpyKTOp
JOJKEH MTO3BOJINTh CO3/1aBaTh OOBEKTHI 0€3 M ¢ HAYaJIbHOM MHUIMAJIN3ALIAEH.
MoIHOCTE MHOXKECTBA 3a/1a€TCS IIPU CO3/1aHUU OOBEKTA.
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OOBEKT «MHOKECTBO BEIISCTBEHHBIX YHCEII 3aJaHHON MOIITHOCTH.
[IpexycMOTpeTh BO3MOXKHOCTH OIEpaIliy MPUCBaBaHuUs, OOBEAUHEHHS IBYX
MHO>KECTB, BBIBO/JIa Ha II€YaTh 3JI€MEHTOB MHOYKECTBA, a TaK K€ METO/I
OTBEYAKOIIUN HA BOIIPOC — MPUHAJJICKUT JIM YKa3aHHOE 3HAYCHUE MHOXECTBY.
KoHCTpYKTOp T0KEH MO3BOJUTH CO3/aBaTh OOBEKTHI 0€3 M ¢ HaYaIbHOU
UHUIMaIu3aned. MomHOCTh MHOYKECTBA 33/1a€TCS MPU CO3AaHUH 0OBEKTA.

OOBEKT «KMHOXKECTBO CUMBOJIOB 33JIaHHOM MoITHOCTHY. [IpenycmoTpeTrs
BO3MOYKHOCTb OTEpaIiy MPUCBAUBaHUs, OOBEAUHEHHS IBYX MHOXKECTB,
BBIBO/IA HA [1€YaTh 3JIEMEHTOB MHOKECTBA, a TAK € METOJI OTBEYAIOIIMI Ha
BOIPOC — MPUHAJJICIKHUT JIM YKa3aHHOE 3HAaUeHHE MHOXeCTBY. KoHCTpyKTOp
JIOJKEH MTO3BOJIUTh CO3/1aBaTh OOBEKTHI 0€3 M ¢ HAaYaJIbHOM MHUIMAIN3ALIUEH.
MolHOCTh MHOXECTBA 33/1a€TCS IIPU CO3/aHUU OOBEKTA.

OOBEKT «MHOKECTBO LIEJIbIX YUCEN YABOCHHON JUIMHBI 33JAaHHON MOLTHOCTHY.
[IpexycMOTpeTh BO3MOKHOCTH OI€pallii MpUCBauBaHus1, 00bEAMHEHUS ABYX
MHO>XECTB, BbIBOJIa Ha I1€YaTh AIEMEHTOB MHOXKECTBA, a TaK K€ METO/
OTBEYAIOIINI HAa BOIIPOC — MPUHAJIEKUT JIM YKa3aHHOE 3HAYEHUE MHOYKECTBY.
KoHCTpyKTOp A0KEH MO3BOJIUTH CO3/AaBaTh OOBEKTHI 0€3 U ¢ HaYaIbHOU
MHULManu3auueid. MolHOCT, MHOKECTBA 3a/1a€TCA MIPU CO3AaHUU OOBEKTA.

OOBEKT «MHOXECTBO BEIIIECTBEHHBIX YHCEN YBOSHHON TOYHOCTH 3aJaHHOMN
MoITHOCTHY. [IpemycMOoTpeTh BO3MOKHOCTD OIepaIliy MMPHUCBaNBaHMUSI,
00BbETMHEHMS ABYX MHOXKECTB, BEIBOJIA HA TIeYaTh JJIEMEHTOB MHOXKECTBA, a
TaK >K€ METOJI OTBEUAIOIINI HA BOMPOC — MPUHAJJICHKUT JIM YKA3aHHOE
3HAYCHUE MHOKECTBY. KOHCTPYKTOP MOHKEH TO3BOJIUTE CO3/1aBaTh OO BEKTHI
0e3 1 ¢ HavaJIbHOW MHUIIHAM3aIed. MOITHOCTh MHOXKECTBA 3a4aCTCs TIPH
CO3JIaHUH O0BEKTA.

OOBEKT «KMHOXKECTBO OaWT 3a1aHHOM MoIHOCTHY. [IpemycMoTpeTh
BO3MOKHOCThH OTICPAIlUU MPUCBAUBAHUS, O0ObECTUHCHHS IBYX MHOXKECTB,
BBIBOJIA Ha M€YaTh AJIEMEHTOB MHOKECTBA, a TaK K€ METOJ] OTBEYAIOIINN Ha
BOMPOC — MPUHAJICKHT JIH YKa3aHHOE 3HAUeHUE MHOXKECTBY. KOHCTpYyKTOD
JIOJDKCH TTO3BOJIUTH CO3/1aBaTh OOBEKTHI 03 M ¢ HAYATbHOW WHUITHATN3AIIACH.
MoltHOCTh MHOXKECTBA 33/1a€TCS TIPU CO3/IaHUU OOBEKTA.

OOBEKT «MHOMXKECTBO 1IEIBIX YHCEI HE 3aIaHHOU (ITEPEMEHHOM ) MOLTHOCTHY.
[IpexycMOTpeTh BO3MOXKHOCTH OTIEpaIliu J00aBUTh AIEMEHT K MHOXKECTBY,
OIPENICIIEHUE KOJIMYECTBO JIEMEHTOB B MHOXKECTBE, BBIBOJA HA II€YATh BCEX
AJIEMEHTOB MHOKECTBA, & TAK K€ METOJ YAAISIONINN YKa3aHHbBIN 3JIEMEHT U3
MHOKECTBA, €CJIM 3TOT JIEMEHT NMPUHAJIEKUT MHOKECTBY. KOHCTpYyKTOp
JIOJI’KEH TTO3BOJIMTE CO371aBaTh OOBEKTHI O€3 M ¢ HaYaIbHON MHUITHATH3aIIHEH.

OOBEKT «KMHOKECTBO BEIIECTBEHHBIX YHCEI HE 3aJaHHON (IepeMEeHHOMN)
MOIITHOCTUY. [IpeaycMOoTpeTh BO3MOKHOCTh OTI€paIlii J00aBUTh AIEMEHT K
MHOXXECTBY, OTIPE/ICIICHIE KOJINYECTBO JIEMEHTOB B MHOKECTBE, BHIBOJIA HA
neyaTb BCEX 3JIEMEHTOB MHOXKECTBA, a TaK K€ METOJ| YISO YKa3aHHbIN
AJIEMEHT U3 MHOXKECTBA, €CJIM ATOT JIEMEHT MPUHAIJIC)KUT MHOXKECTRY.
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KoHCTpyKTOp H0MIKEH MO3BOJIUTH CO3/1aBaTh OOBEKTHI 0€3 1 ¢ HAYaIbHOM
WHUIHAIN3aluen.

23. OOBEKT «MHOKECTBO CUMBOJIOB HE 3aJIaHHOM (IIEPEMEHHOM ) MOLTHOCTHY.
[IpeaycMoTpeTh BO3MOXKHOCTD OTIEpaIiuy J00aBUTh AJIEMEHT K MHOKECTRY,
OTIPE/ICIICHHE KOJIMYECTBO JIEMEHTOB B MHOKECTBE, BBIBOJIA HA IEYATh BCEX
AJIEMEHTOB MHOECTBA, a TaK K€ METOJI YAAISIOIINKA YKa3aHHBIM 3JIEMEHT U3
MHOYECTBA, €CJIA ATOT JIEMEHT MPUHAIC)KUT MHOXKECTBY. KOHCTpYKTOp
JIOJIKEH TIO3BOJIUTH CO3/1aBaTh OOBEKTHI 0€3 U C HAUaTbHON MHUIIHMAIA3AIUCH.

24. OOBEKT «MHOKECTBO LI€JIBIX YKHCEN YABOSHHOM JJIMHBI HE 3aJaHHOMN
(mepemeHHOM) MOITHOCTHY. [IpeaycMoTpeTh BO3MOKHOCTh OTIEpaIiu
M00aBUTH PJIEMEHT K MHOXXECTBY, OTpPE/IeJIEHNE KOJIUYECTBO DJIEMEHTOB B
MHOKECTBE, BBIBOJIA HA II€YaTh BCEX PJIEMEHTOB MHOYKECTBA, a TaK K€ METO/I
YAQISIOMANA YKa3aHHbBIN 3JIEMEHT U3 MHOXKECTBA, €CJIM ATOT 3JIEMEHT
MPUHAICKUT MHOKECTBY. KOHCTPYKTOP TOKEH TTO3BOJIUTH CO3/1aBaTh
00BEKTHI 0€3 U ¢ Ha4YaJIbHOM MHHIMAIU3alIHEH.

25. OOBEKT «IIPSAMOYTOJIbHUK 3aJJaHHBIN JUIMHAMU ABYX cTOpoH». IIpenycMmoTpers
BO3MOYKHOCTb OTEpAIMK MPHUCBAUBAHUS, ONIPEACIICHNUS TJIOMIATN U TIEPUMETPa,
a TaK >K€ JJOTUYECKUM METO, OTBEYAIOLIUI Ha BOIIPOC — COAEPIKUTCS JIH,
yKa3aHHbIN apaMeTpaMu METoa NPSIMOYTOJIbHUK , BHYTPU MPSIMOYTOJIbHUKA.
KoHCTpyKTOp A0KEH MO3BOJIUTH CO3/AaBaTh OOBEKTHI 0€3 U ¢ HaYaIbHOU
VHHLMAJIN3a0Ae N

B ITPMJIOXEHUNU C npuBoASTCS METOAUYECKUE YKAa3aHUE U IPUMED PELICHUS OJTHOTO U3
BAPUAHTOB BTOPOTO 3aJaHUsl.

2.2 [HauBiTyanbHi 3aBOaHHSA

11 3aBgaHHs BUKOHYIOTHCS IO 1HAMBIAYaJIbHOMY IUIaHy. [HILIaTOpoM 1HAUBITYaIbHOTO
3aBJlaHHS MOXYTb OyTH $K BHMKJIajaui, TaK 1 CTyAEHTH. TeMH 3aBAaHb Y3TOJKYIOTHCS
BUKJIa/la4eM — KEPIBHUKOM KypCOBOi pOOOTH.

[Tpumepsl BO3MOXHBIX TEM JaHbl HMKE. Pe3ynbTaToM BBINOJIHEHHS] TaKOTO 3aJaHUS
ABIISIETCS MOJIHOCTBIO pabOTOCIIOCOOHOE IMPOTrpaMMHOE MPHIIOKEHHE, Pa3padOTaHHOE Ha S3bIKE

nporpamMmmupoBanus JAVA.

e Oerymas cTpoka (C HaCTpOWKaMH I[BE€Ta, CKOPOCTH U Jp.)

e yachl (aHAIOTOBBIE, TU(GPOBEIE, C OYIMILHUKOM U T.I1.)

UTPBI (JTMHUH, TETPUC, MOPCKOM OO, CII0Ba, KPECTUKU-HOJIHMKH, Carlep, MachsIHChHI
u J1p.)

KaIbKYJISATOP

AHUMAITMOHHBIEC 3aCTaBKU

ayIMO-TIPUIIOKECHHUS

BU3YaJbHbBIE DJIEMEHTHI (KHOTKHU, MEHIO, BBITIA/IAIOIINE CIIHCKH C
M300paXKCHUSIMH )



e OHOPUTMBI

U T.nO.

11
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3 MNOPAJOK BUKOHAHHSA KYPCOBOI POBOTU

Ha BuKOHaHHS KypcOBOi pOOOTH CTYIEHTY BIABOJIUTHCS OJMH CEMECTp. 3aBIaHHs Ha ii
BUKOHAHHSI BUJAETHCA CTYJIEHTaM JEHHOTO BiJUIUICHHS HAyKOBHM KEPIBHHUKOM Ha MEpUIOMY
HaBYAJIbHOMY TH)KHI CEMECTPY, a CTyIeHTaM 3a04HOT'0 BIJ/IJIEHHSI HA OCTAHHHOMY HaBUaJIbHOMY
3aHATTI CEMECTpY.

HaykoBuM KepiBHUKOM KypcOBO1 poOOTH SIK MIPABUJIO MPU3HAYAETHCS BUKIIAay, 1110 BEJe
nekuii abo mpakTuuHi 3aHATTSA. KoHcynbTalii HayKOBOrO KEpiBHHMKA 3 BHUKOHAHHS KYPCOBOT
poOOTH MPOBOJATHCS IIOTHXKHEBO 3a PO3KJIANIOM KOHCYNbTalli. Y BUMAAKY HEOOX1THOCTI
OKpeMi NMUTaHHS a TAKOXK PE3yIbTaTH KypCOBUX poOOT, SKi MAIOTh 3arajibHy IIKaBiCTh, MOXKYTh
00roBOPIOBATHCH ITiJ] YaC MPOBEACHHS JIEKIIH Ta 1a00PaTOPHUX 3aHSATH.

CryneHTamMu JIEHHOTO BiJITUICHHS MOSICHIOBAJIBbHI 3alUCKH IO KYPCOBUX POOIT 34aI0THCS
HAyKOBOMY KEpPIBHHKY HE Mi3HIIIE HIXK 3a 1BA THKHA JI0 3aKIHYEHHS CEMECTpY.

CryneHTamMu 3a0YHOTO BIJJIUICHHS BOHH 3/1al0THCS HAYKOBOMY KEpIBHUKY HE ITi3HIIIE
HIX 3a JIBa THOKHI JI0 BCTAHOBJICHOT PO3KJIAJIOM JaTH 3/1a4i eK3aMeHy a00 3aliKy 3 JTUCIUILTIHA
"Moga nporpamysanns JAVA".

[Ticns mepeBipku poOOTH HAYKOBUM KEPIBHHUKOM CTYJEHT MOBHHEH 3aXMCTUTH ii mepen

KOMICI€I0, SIKa TPU3HAYAETHCS PILLIEHHSAM Kadeapu.
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4  BHUMOTHU 100 O®OPMJIEHHS KYPCOBOI POBOTHU

KypcoBa poGora mae Oytu odopmieHow y BignosigHocti g0 Bumor €CKJl ta JICTY
3008-95. “loxymenTartis. 3BiTH y cdepi Hayku 1 TexHiku . -K.: Jlepxcrangapt Ykpaiam, 1995.
Ta METOJMYHUX pEKOMEHIaIii “Bumoru 0 opopmIIeHHS KypCOBHX Ta IUIUIOMHHUX pPOOIT
(mpoexkriB)”. - 3I/IMY, 1998.

Buknag TekcTy MOSCHIOBAJIBHOI 3alMCKU TMOBHHEH OYTH KOPOTKHM, YITKHM, 1 HE
JIOITYCKATH Pi3HUX TIyMadeHb. BuKiiag naetbes Bij mepiioi abo TpeTboi 0COOM MHOKHHHU.

[TosicHIOBaNbHY 3alUCKY CJiJl PO3MOAUIATH Ha OKPEMI JIOTIYHO MiJMOPSAIKOBAHI YaCTUHHU.
Buxoasiun 3 IbOT0 - TEKCT MOSCHIOBAILHOT 3aITUCKH PO3MOAUISIOTh HA PO3IUTH 1 MiAPO3IiITH, a
Opyd HEOOXITHOCTI - HA MYyHKTH 1 MigMyHKTH. KOXK€H MyHKT i HiANMYHKT MOBHHEH MICTHTH
3aKiH4YeHy 1H(OpMaIlilo.

Po3ninm moBuUHHI MaTH B po3pi3i BCi€l MOSCHIOBAIBHOI 3alMCKUA MOPSJIKOBI HOMEPH, SKi
NO3HAYAIOThCS apadchbkumu nudpamu. [1igpo3 iy NOBUHHI MaTH HyMepaliito B po3pi3i KOKHOTO
pO3aily, HOMEpPH MIiAPO3AUIB CKIAAAFOTHCS 13 HOMEPIB PO3AUTY 1 MiAPO3IUTY, PO3IUICHUX
KParkKox.

CkiazieHa CTYJIEHTOM IOSCHIOBaJbHA 3alycKa Mae OyTH 3IIMTOK 1 TOBHHHA MaTH
HACKpi3Hy HyMepallilo cTopiHOK. Homepu CTOpIHOK pO3MIILYIOTh Y BEPXHBOMY MIPaBOMY KYTKY
apKylia.

AHaJIOrYHO HyMEpYIOThCSl YHKTH, Ta0OIu1ll, rpadiku.

KoxxHuil MyHKT, MIAOYHKT Ta TMepeiik 3anucyioTh 3 ab3amy. KoxHuil posnin

PCKOMEHAYETHLCA ITOUYUHATH 3 HOBOI CTOpiHKI/I.

4.1 CrpykTypa Ta o0cAT MOsACHIOBAJIbHOT 3aITUCKU

OCHOBHUMH CTPYKTYPHHMH OJTUHHIISIMHU TTOSICHIOBATEHOT 3aITUCKH €:

- TUTYJIbHUH apKyIII;

- 3aBJaHHS Ha POOOTY;

—  pedepar;

- 3MICT;

- NepeTiK YMOBHUX MM03HAU€Hb, CHMBOJIIB 1 HECTAH/IAPTHUX CKOPOUECHb;

- BCTYII;



14

- OCHOBHA YaCTHHa,
- Mepestik MOCUIIaHb;

- OTaTKH.

4.2  BuMOrH 0 CTPYKTYPHHUX €JIE€MEHTIB MOSCHIOBAILHOI 3alMCKU

CrpykrypHi enementu "Turynenuii apkym", "3aBmanHs Ha poboty", "Pedepar",
"3mict", "Beryn", "OcHoBHa yactuHa", "BucHoBku", "Ilepenik nmocunans" € 000B'sI3KOBUMHU.

Turyabuuii apkyu. Mae enuny gopmy Ta pekBi3UTH 1 0pOPMIIIETHCS 3a 3pa3KoM, SIKUH
HaBEJCHUM y 10o1aTKy A.

3aB1aHHs HA KypcoBY po6oTy oopmisieTses, 3a (OpMOI0, 1110 HaBEJeHa y 10AaTKy b.

Pedepat noBuHEH MIiCTUTH:

—  BIIOMOCTI TIPO OOCAT TOSICHIOBAIBHOI 3aIMCKH, KUTBKICTh 1TFOCTpAIliid, TaOJIHUIIb,
JOJIaTKiB, KUIBKICTh JDKEpeNn 3TiAHO 3 TMepelikoM MocwuiaHb (yCi BiOMOCTI HaBOIATH,
BKJTIOYAIOYH JIaH1 JOJIaTKIB);

—  TekcT pedepary;

—  TepemiK KJIYOBUX CIIIB.

Texct pedepary NOBUHEH BiaOMBATH TMoJaHy Yy poOoTi iHQopmamio y Takii
IMOCI1TOBHOCTI:

—  00'€KT JOCHIIKCHHS;

—  Mera poboTy;

—  METOJH AOCHIIKEHHS;

—  pe3yabTaTH Ta IX HOBU3HA,

—  BHCHOBKH.

Pedepar moBunen matu ob6csr He Outbmi, sk 1000 ciiB, i po3MillyBaTHCh Ha OIHIM
CTOPIHIII.

KirouoBi cnoBa, 110 € BU3HAYAIBHUMHU JUIS PO3KPUTTS CyT1 poOOTH, pO3MIIIYIOTH IMICISA
TEKCTy pedepary.

[Tepenik KJIIOYOBHUX CIB MICTUTH Big 5 10 10 ciiB (CIOBOCHONYYEHb), HAAPYKOBAHUX
BEJIMKMMHU JIITPAMH B HA3UBHOMY BIJIMIHKY B PSIIOK Yepe3 KOMHU.

3MicT po3TamoByOTh Oe3nocepeHbo Micis pedepary, MOUYMHAIOYU 3 HOBOI CTOPIHKHU.
Jlo 3micTy BKJIIOYAIOTh: TEPENIK YMOBHHMX TO03HAa4aHb, CHMBOJIB, OJWHHI, CKOPOYECHH 1
TEpMiHIB; BCTYI, IOCIIJIOBHO TMepeNiyeHi Ha3BH BCIX PpO3IUIB, MIAPO3AUIIB, IMYHKTIB 1

HiI[HYHKTiB (SIKIJ_IO BOHHM MarOThb 3ar0n0131<1/1) OCHOBHOI YaCTHUHH pO6OTI/I; BHUCHOBKH,;
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pEKOMEH/Iallii; TepesiK MOCHIaHb; Ha3BU JOJATKIB 1 HOMEPHU CTOPIHOK, SIKI MICTSATH MOYaTOK

BIJIMOB1THOT'O PO3ALTY.

YMOBHi MO3HAYEHHS, CHMBOJIM, HECTAHAAPTHI CKOPOYEHHS TOSICHIOIOTH Y MEpeiKy,
KU pO3MIIIYIOTh Oe3rmocepeIHbO Micis 3MICTy, TOYMHAIOYM 3 HOBOI CTOpiHKH. HezanexHo Bij
L[bOTO 32 IEPIIO] MOSABU LIUX €JIEMEHTIB Y TEKCTI pOOOTH HaBOAATH IX PO3LIM(PPOBKY.

BeTyn moBUHEH MICTUTH METY 1 OCHOBHI 3aBJIaHHsSI KypCOBOI POOOTH, a TaKOX CTHUCIY
XapaKTEPUCTHKY CTaHy MpOoOJieMH 1 OOIPYHTYBaHHS MMOCTAHOBKH 3aJadi JOCIIHKEHHS 1 METOTY
ii po3B's3aHHsA. 3araJbHUI 00CAT BCTYIy AJISi KypcOBOi POOOTH HE TOBHUHEH IEpPEBUILYBATH 2
CTOPIHOK.

OCcHOBHA YacTHHA [TOBUHHA PO3KPUBATH BCl MUTaHHS, [TOB’A3aH1 3 BAKOHAHHIM 3aBJaHHS
Ha KypcoBy poOotry. CTpyKTypa Ii€i YaCTHHU BU3HAYAETHCS aBTOpoM. OCTaHHIM PO3JIIJIOM ITi€T
YacTUHU TOBHHEH OyTH po3ain “BucHoBku”. Y 1pOMy po3aii HEOOXiTHO IaTH CTHUCIE
dbopMyItOBaHHS OCHOBHUX pe3yJbTaTiB poOOTH. BUCHOBKH pO3MIIIYIOTh O€3M0CepeHbO MiCs
BUKJIa/IaHHS] OCHOBHOI YaCTUHHU pOOOTH, TOUYMHAKOYH 3 HOBOI CTOPIHKH.

Iepenik mocuiaans. Ilepernik mxepen, Ha SKi € MOCUIAHHS B OCHOBHIN YacTHHI pOOOTH
HABOJATH y KiHIII TEKCTY poOOTH, TOYMHAIOYH 3 HOBOI CTOPIHKH. Y BiJIITOBITHUX MICIISIX TEKCTY
MaroTh OyTu mocuianHs. Ilepenik BUKOpPHMCTaHOI JITEpaTypd HMOBMHEH BKJIKOYAaTH HAaBUYAJIbHY,
JOBIIKOBY Ta HaYKOBY JIiTepaTypy 3 (Pi3UYHUX OCHOB 1H(OPMALIIHUX TEXHOJOT1H, a TAKOX 1HII1
Joxepena iH@opmarlii, 1o BOHM BHKOPHUCTOBYBAJIHUCH IIiJi YaC BUKOHAHHS KypCOBOi poOOTH Ta
HiATOTOBKY TOSICHIOBAJILHOT 3aITUCKH.

bi6miorpadiuni onucu B mepelniky MOCWJIaHb MOJA0Th B MOPSAJIKY MOSBU MOCHIIAHb Y
TekcTi. biOmiorpagiuHi omnucu mMOCUJIaHb y MEpeiKy HaBOJATh BIAMOBIAHO 1O YHMHHOTO
craugapty (TOCT 7.1-84 bubGnuorpaduueckoe omucanue aokymeHnta. OOimiue TpeOoBaHUS U

IIpaBHJIa COCTABJICHMUS).

4.3 Bumoru no nogarkis

VY nonmatkax po3MilIyIOTh MaTepia, SKHiA:

— € HeoOXiTHUM JUIi NOBHOTHU POOOTH, ajieé BKJIIOUYEHHS HOTO 10 OCHOBHOI YaCTHUHH
MOSCHIOBAJIBHOI 3aIIMCKU MOYKE 3MIHUTH BIOPSIKOBAHE 1 JIOT1YHE YSBJIEHHS PO POOOTY;

—  He MOXXe OyTH IOCIIJIOBHO PO3MILIIEHUH B OCHOBHiH 4acTHHI poOOTH Yepe3 BEeIHKHil
o0csr abo crmocoOu BiATBOPEHHS.

Ile, sk mpaBwII0, TaKl MaTepiain:

—  BEJIMKI KOMI'IOTEPHI MIPOrpamu;
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—  BEJIHKI TaOJIMIIL;

—  KOIii JOKYMEHTIB, 1110 MICTSITh BUXIJHI JIaHi;

— iHmH MaTepiaiy, M0 HAJAlOTh MOXJIMBICTH OUIBIN 3MICTOBHO BHCBITIHUTH CYTh
KypcoBOi poOOTH 1 HaOyTi HABUYKH, a TAKOK HAOUHUHN MaTepial (3pa3Ku JOKyMEHTIB, MaJTIOHKH,
MarnH, cxemu, rpadiku, KpecieHHs, Gpororpadii, Bizieo MmIiBKU, TUCKETH TOLIO).

— B oryer H0/mKHBI BXOJIUTH UCXOTHBIA TEKCT ¢ KOMMEHTapusMu (*.java), CTpaHuIa ¢
JIAHHBIMU 00 aBTOpE, ONMMCAHUEM TPOrPaMMbl U CChIIKOM Ha Java-mpuiokenue (*.html), camo
npunoxkenue (*.class). Eciu Bbl ucnonbesyere KapTUHKH WK 3BYKH, TO PEKOMEHJIYETCS CXKaTh
UX BMECTE C KJIACCOM apXUBATOPOM rar wiu Jar.

—  Bce HeoOxoaumbie (aiiiibl HEOOXOIUMO 3allaKoBaTh apXUBATOpPOM B (hopmate zip u
pa3MecTuTh Ha IpujlaraeMoil k pabore nuckere. Bo3aMOXHO HampaBUTh yKa3aHHBIA apXuB IO

aapecy bsu@zsu.zp.ua.

4.4 OdopmiteHHs TOSICHIOBATILHOT 3aITUCKH

[TosicHrOBabHA 3aIMCKA JAPYKYETHCS 3 OAHOTO OOKY Ha apKyIIax Oijoro mamepy dopmary
A4 (210 x 297) 3 nonepkaHHSAM TaKUX PO3MIpIB TOJIIB: BEPXHE, JIiBE 1 HIKHE - HE MeHIT 20 MM.,
npase - He MeHI 10 MMm.

[TosicHioBanbHa 3alMCKa BUKOHYETHCS YKPAiHCHKOIO, POCIMCHKOIO ab0 aHIMIHCHKOIO
MOBOIO.

OO0cAr MOSICHIOBAJIBHOI 3alMCKH 70 KypcoBOi poOOTHM pa3oM 3 TaOIMYHUMH Ta
UTIOCTpaTUBHUMH MaTepiaiamu, ajne 0e3 ypaxyBaHHS JOJaTKiB Mae cKiagaTu He MeHue sk 10 -
20 CTOpIHOK JPYKOBAHOT'O TEKCTy. TEKCT IPYKYIOTh Yepe3 MiBTOpa IHTEPBAIM 3 PO3PAXYHKY HE
oubie 30 psAAKIB Ha CTOPIHII 32 YMOBHU PIBHOMIPHOTO ii 3alIOBHEHHSI Ta BUCOTOIO JITEP 1 Up

HE MEHIII, HiXK 1,8 MM.


mailto:bsu@zsu.zp.ua
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5 JIUTEPATYPA

Hwxue HaBeneHui mepenik HaBYAJIbHHUX IMOCIOHMKIB Ha HAyKOBUX BHJAaHb 3 IHUTaHb

porpaMyBaHHs, 110 PEKOMEHIYIOTHCS Jii BUKOPUCTAHHS MPH BUKOHAHHI KypcOBOi poOOTH.

JlomaTtkoBi JiiTepaTypHI JDKepena 13 CHeliaJbHUX IMHUTaHb, 110 BIAHOCATHCS 1O PO3B'S3aHHS

IOCTaBJIEHOI Yy KypcoBOi pPOOOTI 3aaadi, PEKOMEHAYIOThCS HAyKOBHM KEpPIBHUKOM pOOOTH

J0JaTKOBO.

o ol

8.

9.

Hoton I1.LJAVA:Cnpas.pykoBoactBo:llep.c anri./ITox pea.A. Tuxonosa.-
M..BMHOM:Boctou.Ku.Komnanus,1996:Boctou. Ku. Kommnanms.-447c¢..-
(Club Computer)

[Tatpuk Hoton, I'epGept Imnar [Moanslii cnpaBoynuk mo Java.-
McGraw-Hill, 1997, U3naTensctBo "JInanekTuka",1997

Jeeun ®asnsren Java in a Nutshell.- O'Reilly & Associates, Inc., 1997,
Nznarensckas rpynmna BHV, Kues, 1998

Peneran 3./1x.(M11.)1001 angpec WEB i1 nporpammuctoB: Hoseitinii
MyTEeBOAUTENb MporpaMmmucta o pecypcam World Wide Web:Ilep.c anri..-
Munck:[lomyppu, 1997.-512¢.um.

Coxonnckuii M.B.Bce 00 Intranet u Internet.-M.:OmanoT,1998.-254¢.un.
Yen M.C. u gp.IlporpammupoBanue Ha JAVA:1001 coBer:HauboJiee
NoJIHOe pyKoBoACTBO 1o Java u Visual J++:1lep.c anrn./Uen
M.C.,I'pucuc C.B.,13u 2.®..-Munck:Ilonyppu,1997.-640c.un.+
[Tpwn.(1auck.)

Maiikn D¢depran Java: cnpaBounuk.- QUE Corporation, 1997,
N3narenbctBo "ITutep Kom", 1998

J>xo Bebep Texnosorus Java B nogamuanke.- QUE Corporation, 1996,
"BHV-Cankr-IletepOypr",1997

Jlxeiicon Metinmxkep Java: OcHoBbI mporpammupoBanusi.- McGraw-
Hill,Inc.,1996, U3natenbckas rpymnmna BHV, Kues, 1997

10.1.10.baxxenora S3bik mporpammupoBanus Java.- AO "Jluanor-MUDON",

1997

11.]T>xon Pogyin Co3nanme Java-anmieros.- The Coriolis Group,Inc.,1996,
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TIOJIATOK A

KnacuyHuu npnBaTtHUM yHiBepcuteTt

OAKYJbTET YIIPABJIIHHSA

KA®EJIPA IPOTPAMYBAHHSA TA IHOOPMAIIIMHUX TEXHOJIOT'TI

IHOACHIOBAJIBHA 3AIIMCKA

JI0 KypcoBoi poboTu o aucuuiiiini "MoBa nporpamyBanss JAVA™

Ha TeMy "
[TigroTOBUB CTYACHT Ipynu
T JIITHC
KepiBHuK
JIOTICHT, K.(.-M.H. bopio C.10.
TITHIC
3anopixxs

2008
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JIOJIATOK B

ITocTranoBKka 3aga4:

1 — nepuie 3aBaaHHsA

2 — pyre 3aBIaHHS

Bumora 1o nmporpamsoi peaJizaumii
(SIK IpaBUJI0, Y3TOJIKYIOTHCSA CTYIEHTOM 3 KEPIBHUKOM KYpCOBOI poOOTH):

a.
b.

dbopmaTH BXIJIHUX 1 BUX1THUX JTAHUX;

MOBA MPOTrPaMyBaHHsI, CEPEIOBHUIIIEC 1 1HIII 10JJATKOBI BUMOTH
JI0 MPAKTUYHO1 pealtizallii mporpamu;

OMKMC METOJUKH TECTyBaHHS MIPOTrpaMu, TECTOB1 HAOOPH
MOYaTKOBUX JIAHUX;

dbopma HaJlaHHS peaTi30BaHOl IPOTPAMH.
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JIOJIATOK C

Oﬁ'b&KTHO-OpVIeHTVIpOBaHHoe nporpammumpoBaHue B Java

Bca nonysekoBasi UCTOpUSA MporpamMmmMuMpoBaHMs KOMMbIOTEPOB, @ MOXET ObiTb, U UCTOPUS BCEN
Haykm — 3TO NomMbiTKa cOBnagatb CO CIOXHOCTBIO OKpyXarolwero mupa. 3agauv, BCcTawlume nepen
nporpaMmuctamu, CTaHoOBATCA Bce 6Gonee rpomMo3gkvmu, mMHopMauus, KOTopyk Hago obpabortats,
pacTeT KaKk CHeXHbI koM. Eulle HegaBHO OObIYHBIMW eavHuuaMn usmepeHus mnHdopmaumm Obinu
Knnobanmtbl M MerabanmTbl, a celyac yXe roBOPAT TONMbKO O rurabamtax u TepabanTax. Kak Tonbko
nporpaMmucTbl NnpegnaratT bonee-meHee yaoBNETBOPUTENBHOE peLleHne NPEaTOKEHHbIX 3a4ad, TYT Xe
BO3HMKAKOT HOBble, elle bOonee crnoxHble 3agavv. [lporpammucTbl NPUMAYMbIBAIOT HOBbIE METOAbI,
€o3JaloT HoBble A3blKM. 3a MofBeka MOSIBUNOCh HECKONbKO COTEH S3bIKOB, NMPEANOXEHO MHOXECTBO
METOAO0B N CTUNen. HekoTopble METOAbI M CTUIM CTAHOBSTCSA OBLLENPUHATLIMU 1 0Opa3yoT Ha HEKOTopoe
BpeMs Tak HasblBaeMyto rnapaduamy npozpamMmmupo8aHusi.

MNapagurmMmbl nporpaMMmMpoBaHus

MepBble, Aaxe camble NPOCTbIE NPOrpamMmbl, HANMCAHHbIE B MALUMHHBLIX KOAax, COCTaBMsANN COTHU
CTPOK COBEPLUEHHO HEMOHSATHOrO TekcTa. [nsa ynpoLeHnsa n yCKOpeHust NporpaMMmnpoBaHng npugymanm
A3blkM Bbicokoro ypoBHsi: FORTRAN, Algol n coTHM gpyrux, BO3noXunB pPyTUHHbIE onepaunm No co3gaHuto
MaLLUMHHOIO Koda Ha KOMMWUMATOp. Te ke nporpamMmbl, NepenucaHHble Ha A3blkaX BbICOKOMO YPOBHS,
cTanu ropasgo MNoHsTHee M kopode. Ho u3Hb noTpeGoBana pelleHus Gonee CrnoXHbIX 3agad, U
nporpamMmmbl CHOBa YBENWYUMCH B pa3Mepax, cTann Heobo3pumbiMu.

BosHukna mnaes: oopmute nporpammy B BuAe HECKOMbKMUX, MO BO3MOXHOCTM MPOCTbIX, Npoueayp
unun yHKUUA, Kaxaas U3 KOTOPbIX pellaeT CBOWM onpedeneHHylo 3agady. Hanucartb, oTKoMnmMnmpoBaTth U
oTnagunTb HebomMblUy0 npoueaypy MOXHO nerko m ObicTpo. 3atem ocTaeTcd Tonbko cobpaTb Bce
npoueaypbl B HYXXHOM nopsigke B odHy nporpammy. Kpome Toro, oguH pas HanucaHHble npouegypbl
MOXHO 3aTeM WCMonb3oBaTb B APYrMX MNporpaMMax Kak CTpouTenbHble Kupnuuukun. [pouyedypHoe
npozpammuposaHue BbICTPO cTano napagurmon. Bo BCe S3blkM BbICOKOIO YPOBHSI BKNIOUYUNN CpeacTsa
HanucaHus npouedyp u dyHkuMiA. [osBUNOCL MHOXeCTBO GubnuoTek npouedyp U QYHKUMA Ha Bce
cryyam XnsHu.

Bctan Bonpoc o TOM, Kak BbISIBUTb CTPYKTYpY MporpamMmbl, pasbuTtb nporpamMMmy Ha npoueaypsbl,
KaKylo YacTb kofa BblAENUTb B OTAESMbHYIO NPOLUEAYPY, Kak caenaTb anroputM peLleHns 3agadm NpocTbiv
W HarnsgHblM, Kak yooGHee cBsizaTb npoueaypbl Mexay coboi. OnblTHble NPOrpaMMUCTbl NPEAOKMN
cBou pekomMeHaaLmu, Ha3BaHHble CMPYKMYPHbLIM npoepamMmuposaHuem. CTpykTypHOE
nporpammmpoBaHne okasanoch yaoGHbIM U cTano napagurMoi. MosiBunnch S3bikv NPorpaMMUpoOBaHus,
Hanpumep Pascal, Ha KoTopbix ygo6HO nucaTb CTPYKTYpHble MporpaMMbl. Bonee Toro, Ha HUX O4YeHb
TPYOHO HanucaTb HECTPYKTYPHbIE NPOrpamMMbl.

CrnoOXHOCTb CTOALMX nepen nporpaMmmMmmctaMmn 3agad npodasunnacb M TYT. nporpamMmmy crtanu
cogepxatb COTHM npouenyp, U OnNATb OKasalnucCb HeO603pMMbIMM. "KI/IpFII/I‘-II/IKVI" cTann CIrinwKom
ManeHbKnmMn. I'IOTpe603anc;| HOBbIV CTUMb nporpaMmmMmpoBaHus,

B 310 xe BpemMsi 06HapyXMnock, YTO yaayHas UM HeyaadHas CTPYKTYpa UCXOOHbIX OAHHbBIX MOXET
CUNMbHO 0brnerYnTb uUnmM ycrnoxHuTb Mx o6paboTky. OgHM McxogHble AaHHble yoobHee OObeOMHUTL B
MaccuB, AN Apyrux Gonblue NoaxoauT CTPYKTypa AepeBa unu cteka. Huknayc BupTt gaxe Ha3san CBOH
KHUrY "ANropuTMbl + CTPYKTYPbI Aa@HHbBIX = NporpamMmbl".

BosHukna nges obbeanHUTb MUCXOAHbIE AaHHbIe M BCe npoueaypbl Mx 06paboTkn B OAMH MOZYIb.
OT1a uages mModyrnbHO20 npoepamMmuposaHusi BbICTPO 3aBoeBana yMbl U Ha HeEKOTOpoe Bpems cTana
napagurmon. [MporpamMmmbl  COCTaBNANUCH U3  OTAENbHbIX MOAYNEN, coaepXxawux [OeCATOK-ApYromn
npouenyp u MyHKUMN. OPHEKTUBHOCTL TakUX NporpaMm TeM BbilLe, YEM MeHbLUEe MOAYNN 3aBUCAT OpYr
OoT Apyra. ABTOHOMHOCTb MOAYNMen MNo3BonsieT cosgaBaTb W OMbnuoTekn moaynew, 4Tobbl MOTOM
MCMNonb30BaTh UX B Ka4eCTBE CTPOUTENbHbIX BIOKOB ANA NPOrpaMmbl.

Ons Toro 4to6bl 0becneunTb MakCMarbHy0 HE3aBMCMMOCTb MOAYrNen Apyr OT Apyra, Hago YeTko
oTOeNUTbL npoueaypbl, KoTopble OyayT Bbi3blBAaTbCS APYTUMKU  MoAynsiMU,— oOmkpbimblie  (public)
npoueaypbl, OT BCroMoraTtenbHbiX, KOTopble 0b6pabaTtbiBaloT AaHHbIe, 3aKOYeHHble B 3TOT MOgynb, —
3akpbimbix (private) npouenyp. lNepBble NepevncnsaTcs B OTAENbHON YacTu mMogynsa — uHmepgelice
(interface), BTOpble y4acTBylOT TONbKO B peanu3ayuu (implementation) mogyns. [laHHble, 3aHECEHHbIE B
MOAYMb, TOXe OeNnATCS Ha OTKpbITble, YKa3aHHble B UHTepdence U OOCTYMHblE Ans ApYrux Moaynen, u
3aKpbliTble, OCTYMNHbIE TONMbLKO ANdA NpoLeayp Toro xe moayns. B pasHbix a3blkax nporpaMMnpoBaHnst 3T0
AeneHve npounssoauTcs no-pasHomy. B a3bike Turbo Pascal Mogynb cneumanbHO ennutca Ha nHtepdeinc
n peanu3aumio B.A3blke C MHTEp@ENC BbIHOCUTCA B OTAenbHble "ronoBHble" (header) dannbl. B gabike
C++, kpomMe TOro, Ansi onucaHus MHTepdenica MOXHO BOCMONb30BaThbCA abCTpakTHbIMKU Kraccamu. B
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A3blke Java ecTb crneunarnbHas KOHCTPYKLUSA A1t ONUcaHns MHTepdENCoB, KoTopasi Tak U Ha3blBaeTcs —
interface, HoO MOXHO HanucaTb U abCTpakTHbIE KMacehbl.

Tak BO3HMKMA uaes O CKpbITUW, UHKancynsyuu (incapsulation) gaHHbIX MU MeTOAOB MX 06paboTku.
Mogo6Hble naen NeprvoanMyYeckn BO3HMKAIOT B AM3aiiHe ObITOBOM TEXHUKN. TO TeneBn30opbl MCeLLpsoTCs
KHOMKamy UK TomopLuatcs pydykamu W [OBWKKaMU Ha pafgocTb JoOO3HATENbHOMY Tene3puTernto,
rocnofacteyeT "NpuOOpHbLIA" CTUNb, TO BAPYr BCe Kyaa-TO MpOMajaeT, a Ha MaHenu OCTaloTCs TOMbKO
KHOMKa BKITOYEHUS 1 pydKa rpOMKOCTU. JTlob6o3HaTenbHbIN TenespuTenb 6epetcs 3a oTBEPTKY.

MHkancynsums, KOHeYHo, NPoOu3BOAMTCA He Anis TOoro, 4Tobbl cnpATaTh OT APYroro MO4ynst YTO-TO
nobonbiTHoe. 3aecb npecnegyloTcsa ABe OCHOBHble uenu. [lepsad — obecneuntb 6e30nacHOCTb
MCnomnb30BaHWA MOAYNS, BbIHECTM B WHTepdeinc, caenatb oOLLeAOCTYMHbIMU TOMbKO Te MeToAbl
06paboTkn MHopMaLmMK, KOTOpble HE MOTYT UCMOPTUTL UMK YAANUTb UCXOOHbIE AaHHble. BTopas uens —
YMEHbLUWTb CIOXHOCTb, CKPbIB OT BHELLHErO MUpa HEHYXXHbIE AeTanun peanusauuu.

OnATb BO3HMK BOMNPOC, Kakum obpasom pasdbuTb nporpammy Ha moaynu? TyT KCTaTtu okasanucb
MeToAbl peLleHns CTapor 3ajadvn nporpaMMuMpoBaHNs — MOAENUPOBAHUSA AENCTBUN UCKYCCTBEHHbIX U
nNpupoaHbIX 0O6bEeKTOB: pobOTOB, CTAHKOB C NPOrpaMMHbLIM YyrnpasneHueMm, GecnunoTHbIX CamomneTos,
nogen, XMBOTHbLIX, pacTeHun, cuctem obecrnevyeHns XWU3HeQesaTenbHOCTM, CUCTeM  yhpaBneHus
TEXHOMIOrMYeCKMMU NpoLeccamu.

B camom pgene, kaxagbli 06bekT — poboT, aBToMObMNb, Yyenosek — obragaeT onpegeneHHsbIMU
xapaktepuctmkamu. WmMu MOryT cnyxuTb: BeC, POCT, MakcumarnbHasi CKOpOCTb, Yron MoBOPOTa,
rpy3onogbeEMHOCTb, damunus, Bo3pacT. OObeKT MOXeT Mpou3BOAMTb  Kakme-T0  OeNCTBUSA:
nepemMeLLaTbCs B NPOCTPAHCTBE, NOBOpaYMBaThCs, NOAHUMATh, KonaTb, PacTu UM yMeHbLUATbCS, eCTb,
NUTb, POXAATBCA U YyMUPATb, U3MEHSISI CBOM NEepBOHaYarbHble XapaKkTepucTuku. YgobHo cmoaenmpoBarb
o6bekT B Buae mMogyns. Ero xapaktepuctukm OyayT AaHHBIMW, MOCTOSHHBIMW MMM MEPEMEHHbIMU, a
AeNCTBNA — npoleaypamu.

Okaszanocb ygobHbIM coenatb U obpatHoe — pas3buTb NporpamMmy Ha MoAynu Tak, 4Tobbl OHa
npeeBpaTunace B COBOKYMHOCTb B3aMMOAEMWCTBYIOLMNX OOBbEKTOB. Tak BO3HMKIO  0O6BLEKMHO-
opueHmuposaHHoe rnpozpammuposaHue (object-oriented programming), cokpaweHHo OOIN (OOP) —
COBpEeMeHHasi napagvrma nporpaMMmnpoBaHus.

B Buaoe oGbEKTOB MOXHO NPEACTaBUTbL COBCEM HEOXMAAHHbIE MOHATUSA. HanpMmep, OKHO Ha 3KpaHe
ancnnea — 310 00bekT, umerowmn wmpuHy width n BeicoTy height , pacnonoxeHve Ha 3kpaHe,
onncbiBaeMoe 0BbIYHO KoopAMHaTamu (X, y) NeBOro BepXHero yrna okHa, a Takke wpudT, KOTOpbiM B
OKHO BbIBOAUTCSA TeKCT, ckaxem, Times New Roman, usetr doHa color , HECKOMbKO KHOMOK, NIMHEWKN
NPOKPYTKNU W Apyrue xapaktepuctuku. OKHO MOXeT nepemelatbCs NO 3KpaHy MeTogom move()
yBENUUMBATLCA UMW YMeHbLUaTbCA B pasmMepax MeTodoMm size() , cBopaumMBaTbCsd B SAprblK METO4O0M
iconify() , Kak-To pearMpoBaTb Ha OEWCTBUSI MbILN W HaXaTusa KnasBuw. OTO MOSHOLEHHbIA 06beKT!
KHonku, nomnockl NPOKPYTKU U MPOYME 3NIEMEHTBI OKHA — 3TO TOXE OObEKTbl CO CBOMMW pa3MepamM,
wpudgtamm, nepemMeLLeHNIMHN.

PasymeeTcs, cuntatb, YTO OKHO camoO "ymeeT" BbIMOMHATb AENCTBUS, @ Mbl TOMbKO JaeM emy
nopy4yeHusi: "CBepHUCb, pasBepHUCH, NepeaBUHbCA", — 3TO HECKONbKO HEeOXWOaHHbIW B3rMsa4 Ha Beluw,
HO Beb cemyac MOXXHO MogaBaTb KOMaHAbl HE TONbKO MbILLbIO U KnaBuLlamu, HO 1 rornocom!

Moest 06beKTHO-OPUEHTMPOBAHHOIO NPOrpaMMUPOBaHUS OKasanacb O4eHb MIOAOTBOPHOM U cTana
aKTMBHO pa3BuBaTbCA. BbiAcHMNOCL, 4TO yOoOHO CTaBuTb 3agady cpady B BMOE COBOKYMHOCTM
JencTBylOWNX 0OLEKTOB — BO3HWK 0O6BEKMHO-OopueHmuposaHHbll  aHanu3, OOA. Pewwwunu
NPOEKTUPOBATb CIIOXHblE CUCTEMbI B BUOE OOBLEKTOB — r1058U1I0CH O0OBEKMHO-0PUEHMUPOBAHHOE
npoekmuposaHue, OOIT (OOD, object-oriented design).

PaccmoTtpum nogpobHee NpuHLUMNbLI OOBEKTHO-OPUEHTUPOBAHHOIO NPOrPaMMUPOBAHUS.
MpUHUMNbI 06BEKTHO-OPUEHTUPOBAHHOIO NPOrpamMMMpoBaHUSA

OGbeKTHO-OpMeHTMpOBaHHOG nporpamMmumpoBaHmne pa3BmBaeTCA yxXe 6onee asaguatu net. Mimeetcs
HECKOJIbKO LWIKOJ1, KaXaada M3 KOTOpPbIX npeanaraet cBOW Ha6op npuHUMNoB pa6OTbI c obbekTamu u no-
CBOEMY uanaraet 3T npuHuunbI. Ho ecTb Heckonbko 06LLI,eF|pl/|HF|TbIX NOHATUN. I'IepeqvlchM nx.

Ab6cmpakyus

OnucbiBasi noBegeHue kakoro-nnbo obbekta, Hanpumep aBTOMOOWUNS, Mbl CTPOMM €ro mMogernb.
Mogenb, kak npaBuio, He MOXET onucaTb OOBLEKT MOSMTHOCTBIO, pearibHble OOBbEKTbI CIIULLIKOM CITOXHbI.
Mpuxogutca oTOMpaTb TOMbKO TE XapaKTepUCTUKM OObekTa, KOTOpble BaXHbl AN pPeLleHust
NMoCTaBMEHHOW nepen Hamu 3agadn. [nsi onMcaHus rpy3onepeBO30K BaXKHOW XxapakTepucTukon Oyaer
rpy30MNO4bEMHOCTb aBTOMOOMNSA, a ANs onucaHnsi aBTOMOOWIBbHBIX TOHOK OHa He cylwiecTBeHHa. Ho ans
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MOJEenupoBaHus TOHOK oba3aTenbHO Hago onucaTb MeTod Habopa CKOPOCTW AaHHbIM aBTOMoGWMeM, a
ANSA rpy30nepeBo30K 3TO He CTOMb BaXKHO.

Mbl  OMKHBI a6cmpaeuposambc;=l OT HEKOTOPbIX KOHKPETHbIX aetanen obbekta. O4yeHb BaXHO
Bbl6paTb npaBuIibHYKO CTENEHb aGCTpaKLI,VIVI. CnuwikoM BbICOKasi CTeNeHb AacT TONbKO I'IpI/I6J'IVI3VITeJ'IbHOG
onucaHue obbekTa, He No3BONUT npaBuiibHO MoAennpoBaTb €ro noseaeHune. Cnuwkom Hu3kas CTerneHb
a6CTpaKU,I/IVI caenaert Moferib O4YeHb CIIOXHOM, neperpymeHHon aetandamMm, h noTomy HerVIFOD,HOVI.

Hanpumep, MOXHO COBEpLLUEHHO TOMHO NpeAckasaTb Morogy Ha 3aBTpa B onpedenieHHOM MecTe, HO
pacyeTbl MO TakoW MOAENV MPOANATCA TPOe CYyTOK JaXe Ha CaMOM MOLLHOM KOMMbloTepe. 3a4eM HyxHa
Modenb, onasgblBalowas Ha Asa AHA? Hy a ToYHoCTb Mogenu, Uchorib3yemMoi CMHOMTMKaMK, Mbl BCe
3HaeM camu. 3aTo pacuyeTbl Mo 3TON MOAENN 3aHUMAIOT BCErO0 HECKOSbKO YacoB.

OnwucaHve kaxgon Mmogenu NponsBoaMTCS B BUAE OQHOMO UIM HECKONbKUX Krraccos (classes). Knacc
MOXHO CYMTaTb NPOEKTOM, CIEMKOM, YEPTEXOM, MO KOTOpOoMY 3aTeM ByayT cosgaBaTbCs KOHKPETHblE
obbekTbl. Knacc comoepXuT onucaHue nepemMeHHbIX W KOHCTaHT, Xapaktepuayrwux o0O0bekT. OHu
HasblBaloTCa ronsmu  Kriacca (class fields). [Mpouedypbl, onucbiBawowme noBedeHne 0ObekTa,
HasblBaloTCca Memodamu knacca (class methods). BHyTpu knacca MOXHO onucaTb U 6/10)KEHHbIE K/1accChbl
(nested classes) n snoxeHHble uHmepgelcsi. ons, meToabl U BNOXEHHbIE KNacCbl NEPBOrO0 YPOBHS
ABMAIOTCA  YreHamu knacca (class members). PasHble wWwkonbl  OGbEKTHO-OPMEHTUPOBAHHOIO
NporpaMMmMpOBaHns NpeanaratT pasHble TEPMWMHbLI, Mbl WUCMOMNb3yeM TEPMUHOMOINIO, MPUHATYIO B
TexHornorum Java.

Bot Habpocok onucaHna asTomobuns:

class Automobile({
int maxVelocity; // llome, copepxamee HamboONbBIyI0 CKOPOCTH aBTOMOOMIS

int speed; // None, copmepxamee TEKyIyld CKOPOCTH aBTOMOOMIS
int weight; // Tomne, conepxamee BeCc aBTOMOGMIS
// Npoume mnoss. ..
void moveTo (int x, int y) { // MeTopn, Momenupyoumii NepeMeleHue
// aBTOMOGMNst. IlapaMeTps X M y — He IONS
int a = 1; // JloxanesHasi nepeMeHHast — He I[OJe

// Teno MeToma. 3JeChH ONMCHBAETCSI B3aKOH
// nepeMemenmusi aBTOMOBMIST B TOYKY (X, Yy)
}
// Npoume mMeTOZnSH.
}
3HaTtokam Pascal
B Java HeT BrnoxeHHbIx npouenyp 1 dyHKUNA, B Tene MeToaa Hemnb3sa onucaTb Apyron MeToq.

Mocne Toro kak onMcaHue Krnacca 3akOH4YeHO, MOXXHO CO3[aBaTb KOHKPETHbIE OOLEKTbI, SK3eMIIspbl
(instances) onncaHHoro knacca. CosgaHue ak3emMnspoB NPOU3BOAUTCA B TpY 3Tana, nogobHO onmcaHuio
MaccuBoB. CHavana obbABMSAKTCA CChINKM Ha OOBLEKTbI: 3anuCbIBAaeTCa MMSA Krnacca, u depes npoben
NnepevncraiTCAa 3K3EMMASPbI KNnacca, TOYHEe, CChINKN Ha HUX.

Automobile Iada2110, fordScorpio, oka;

3atem onepauuven new onpeaensaTca caMmn 00beKTbI, NoA HUX BblAENSIETCA onepaTtMBHaa NamsaThb
CCblJ1Ka nony4yaeT agpec 3Toro ydacrtka B Kad4eCTtBe CBOEro 3Ha4eHua.
lada2110 = new Automobile() ;
fordScorpio = new Automobile() ;
oka = new Automobile() ;

Ha TpeTbeM aTane npouvcxoauT MHWULManu3auus o6bLEeKTOB, 3a4al0TCsl HadarnbHble 3HaYeHUs. JTOT
aTan, Kak npaBuno, COBMELLAETCS CO BTOPbIM, UMEHHO AN 3TOr0 B onepauuu new MoBTOPSIETCS UMSI
knacca co ckobkamu Automobile () . OTo Tak Ha3biBaeMbI KOHCmMpyKmop (constructor) knacca, HO O Hem
MOroBOPUM MOMO3XE.

MockonbKky MMeHa nonen, MeTOOOB M BIIOXEHHbLIX KNAacCoB Yy BCEX OOBLEKTOB OAMHAKOBbLI, OHM
3aaHbl B ONMCaHMK Knacca, X Hado YTOYHATb MMEHEM CChISIKM Ha OObEKT:
lada2110.maxVelocity = 150;
fordScorpio.maxVelocity = 180;
oka.maxVelocity = 350; // Touemy 6w u HeT?
oka.moveTo (35, 120);

HanomHuM, 4TO TeKkcToBas CTpOKa B KaBbl4Kax MOHMMaeTcd B Java Kak ob6bekT knacca String .
[MoaTomMy MOXHO HanucaTtb
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int strlen = "3ro ob6wmexT knacca String".length() ;

O6bekt "cTpoka" BbinonHseT metod length() , oouH u3 mMeTogoB cBoero knacca string
NOACYUTBLIBAIOLLMI YMCMO CUMBOMOB B CTPOke. B pesynstate nonyyaem 3HadeHwue strlen , paBHoe 24.
MogobHas cTpaHHas 3anucb BCTPeYaeTcs B NporpaMMmax Ha Java Ha Kaxgom Lary.

Bo MHOMMX cuTyaumax CTPOAT HECKOMbKO MOAENeln C pa3Hon cTeneHbto getanusauun. Ckaxem, Ans
KOHCTPYMPOBaHWNS NansTo U Wybbl Hy)kHa MeHee To4YHas MOAEerb KOHTYPOB YerioBEe4ecKOoro Tena u ero
ABVXEHWI, a AN KOHCTPyMpoBaHMA dpaka unm BevepHero nnatbs — yxe ropasgo 6onee toyHas. lMpu
3ToM 6Bornee TovHasd Mofenb, C MeHbLUEN cTeneHbio abeTpakumm, BygeT Ncnonb3oBaTh YKe UMeLwmnecs
MeToAbl MEHEE TOYHOW MOAEnNw.

He kaxetcss nu BaMm, 4To knacc Automobile cunbHO neperpyxeH? [1encTBUTENbHO, B MuUpe
BbINyLLEHbI MUMNIMOHBI aBTOMOOMWIEN pasHbIX MapoKk 1 BUAOB. YTO Mexay HMMK obLLero, Kpome YeTbipex
konec? [da n konec MoxeT ObITb Oonblle Unu MeHbLle. He nyywie nyu HanucaTb OTAeNbHbIE KNnacchl AN
NEerkoBbIX M rPy30BbIX aBTOMOOMMEN, 1S TOHOYHbIX aBTOMObunen n Besgexonos? Kak opraHM3oBaTb BCe
3TO MHOXECTBO KrnaccoB? Ha 3ToT BoOnNpoc 06bEeKTHO-OPUEHTUPOBAHHOE NporpammMuMpoBaHME OTBevaeT
Tak: HaJo OpraHN30BaTb UEPAPXMIO KNacCoB.

Uepapxus

Wepapxmnsa 00beKkToB [aBHO ucnonb3dyete and ux knaccudukauun. OcoBeHHO AeTanbHO OHa
npopabortaHa B 6uonorun. Bce 3Hakombl ¢ cemenctBamu, pogamy n Bugamn. Mbl MOxem cpenatb
onncaHve CBOMX AOMAalLHMX XMBOTHbIX (pets): kowek (cats), cobak (dogs), kopoB (Cows) u MpPoO4MX
cnegyowmnm o6pasom:

class Pet({ // Bnecrk omnmucreaeM ofume CEOMCTEa BCEeX NOMalIHMX JIOGMMIIEB
Master person; // XoOBsIMH XMBOTHOI'O
int weight, age, eatTimel]; // Bec, BoBpacT, BpeMsi KOPMJIEHUSI

int eat(int food, int drink, int time){ // I[pouecc xopMieHus
// HauvanmbHble HENCTBUS. ..
if (time == eatTimefi]) person.getFood(food, drink);
// Meropm norpebienust mmum
}
void voice(); // BBykmu, msmaBaeMile XMBOTHHM
// Hpouee. ..

3atemM co3gaem Knacchbl, onucbiBawlmne bGonee KOHKPETHbIE 00beKTbI, CBA3blBasi MX C 06OLLUMM
Kriaccom:

class Cat extends Pet{ // OmnmucHeRawTCstI CBOMCTEBA, NPUCYIME TOJLKO KOWKAaM:
int mouseCatched; // YMCIIO IOMMAHHEIX MBI
void toMouse() ; // mpouecc noBau Mbunen
// Npoume ceoiicTBa
}
class Dog extends Pet{ // CmoiicTEa cobax:
void preserve() ; // oxpansiTh

}

3ameTbTe, Y4TO Mbl HE MOBTOpsieM obLMe CBOMCTBA, onucaHHble B knacce Pet . OHn HacneaytoTcs
aBTomartumyeckn. Mbl Moxem onpegenutb 06bekT knacca Dog v mcnonb3oBaTb B HEM BCe CBOWCTBA
knacca Pet Tak, kak 6yaTto oHu onucaHbl B knacce Dog :

Dog tuzik = new Dog(), sharik = new Dog() ;

Mocne aToro onpeaeneHns MOXHO ByaeT HanncaTb
tuzik.age = 3;
int p = sharik.eat (30, 10, 12);
A xnaccupmxaumMio NPOIOJIKUTE TakK:
class Pointer extends Dog{ ... } // CeoicTBa nopogs IloiiHTep
class Setter extends Dog{ ... } // CeoiicTBa ceTTepoB

3ameTbTe, YTO Ha KaXKAoM criedylolleM ypoBHE nepapxun B knacc AobaBnsioTcsi HOBble CBOWCTBA,
HO HM OOHO CBOWCTBO He nponagaet. [Moatomy u ynotpebnserca crnoBo extends — "pacwumpsaet” um
roeop4T, 4to knacc Dog — pacwupeHue (extension) knacca Pet . C gpyron CTOpPOHbI, KONMMYECTBO
0ObLEKTOB MpY 3TOM YMeHbLUaeTcsi: cobak MeHblue, Yem BCeX AOMAaLLHMX XXMBOTHbIX. MMo3ToMy 4acTo
roBop4T, 4To knacc Dog — nodknacc (subclass) knacca Pet , a knacc Pet — cynepkiacc (superclass)
unun Hagknacc knacca Dog .
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YacTo MCronb3yloT reHeanormyeckylo TEPMUHOMOMMIO: POAUTENbCKUIA Khacc, AOYepHWi Khacc,
Kracc-noToMOK, Kracc-npeok, BO3HUKAOT MAEMAHHUKU 1 BHYKW, BCst BecrnokoiHasi cemerika BCTynaeT B
OTHOLLIEHMSI, JOCTONHbIE MEKCUKAHCKOrO cepuarna.

B aton TepmuHonorum roBopAT o HacredosaHuu (inheritance) knaccos, B HaleM npuMepe Knacc
Dog HacneayeT knacc Pet .

Mbl elwe He onpegenunu cY4acTNMBOro Brnagenbua Halero gomaluHero 3oonapka. Onuwem ero B
knacce Master. [lenaem Habpocok:

class Master{ // XoBsiMH XMBOTHOTO

String name; // ®amuiust, umMst
// Dpyrue ceepenus

void getFood(int food, int drink); // Kopmneunme
// Hpouee

XO03aMH 1M ero AomallHMe >XMBOTHblE MOCTOSHHO COMpuKacarTcs B xM3HW. VX B3anmopencTeue
Bblpaxaetrca rnaronamu "rynartb”, "kopmuTtb", "oxpaHaTtb", "ductuTk", "mackartbcs”, "mpocutbca" u
npounmun. [ns onucaHna B3auMOAEUCTBUA OOBLEKTOB MNPUMEHSIETCA TPETMA MNpPUHLMN  OOBLEKTHO-
OPUEHTUPOBAHHOIO NPOrpaMMUpPOBaHUA — 0BA3aHHOCTb U OTBETCTBEHHOCTb.

OmeemcmeeHHOCMb

B Hawem npumepe paccmaTpuBaeTcsi TOMbKO B3avMOAEWCTBME B MNpoLecce KOopMIleHus,
onucelBaeMoe meTogom eat() . B aTom mMeToae XMBOTHOE 06paLLaeTCs K XO35IMHY, YMOSSisS €0 NPUMEHUTb
metop getFood() .

B aHrnosseiyHOM nuteparype nogobHoe obpalleHne onMcbiBaeTCs CNoBOM message. OTO MOHATME
Heyda4yHO MepeBedeHO Ha PYCCKUA SA3blIK HU K YemMy He 00si3biBalolmMM CroBoM "coobuweHue”. Jlydwe
Oblo Obl Ucnonb3oBaTb CrOBO "MocnaHue", "nopydeHue" unu gaxe "pacnopshkeHue". Ho TepmuH
"coobLLeHne" yCcToanca 1 Ham NpuaeTcsa ero NpMMeHsTb. [loyemy Xe He UCNomnb3yeTcsl CoBOCOYETaHMe
"BbI30B MeToAa", Bedb roopsT: "BbizoB npouenypbl"? MNMoToMy 4TO MeXay 3TUMKU MOHATUSMWU eCcTb, Mo
KpanHen mepe, TpubTnnymns.

e CooOGlLeHMe NOET K KOHKPETHOMY OGbLEKTY, 3HAIOLLEMY METO PeLleHns 3adaqun, B npumepe
3TOT 06BLEKT — Tekyllee 3Ha4YeHne nepeMeHHoN person . Y Kaxaoro obbekTa cBoe Tekyllee
COCTOsIHME, CBOW 3HAYeHWUs Nomen Knacca, U 9TO MOXXeT MOBMUATb Ha BbiNorHeHne MeTtoaa.

e Cnocob BbINOMHEHNs MNOpyYeHUsl, codepxallerocd B CooOLleHun, 3aBuUcuT OT obbekTa,
KOTOpoMy OHO nmocnaHo. OguH X03siMH nocTtaBuT Mucky ¢ "Chappi”, gpyron 6pocut KocTb,
TPETUI BbIFOHUT cOBaky Ha ynuuy. 3TO UHTEPECHOE CBONCTBO Ha3bIBAETCA MOTUMOPEHUIMOM
(polymorphism) n 6yaet obcyxgaTbcst HUXE.

e OOb6palyeHre kK MeToay NPON3OMAET TOMbKO Ha 3Tane BbIMOMHEHUS NporpamMmmbl, KOMIUNATOP
HMYero He 3HaeT Npo MeTod. OTO HasbliBaeTcs "Mo30HUM cesi3bieaHUeM" 8 MpPOTUBOBEC
“paHHeMy cesi3bieaHUK", NPU KOTOPOM npoueaypa NpucoeguHaeTcsa K nporpaMmme Ha atane
KOMIMOHOBKMW.

Utak, obbekT sharik , BbinonHAA cBow metog eat () , mocbinaeT cooblleHne 06bekTy, CCbinka Ha
KOTOPbIN COOEPKUTCA B NEPEMEHHON person, ¢ Npocbbol BblAaTb eMy onpeaeneHHoe KONM4ecTso efbl 1
nuTbsi. CoobLeHne 3anucaHo B cTpoke person.getFood(food, drink) .

OTMM coobLleHnemM 3akntoyaeTca KoHmpakm (contract) mexgy obbekTamu, CyTb KOTOPOro B TOM,
yTo 06beKT sharik 6epeT Ha ceba omeemcmeeHHocmb (responsibility) 3agaTe npaBunbHbIE NapameTpbl B
coobLleHun, a 0ObeKT — Tekyllee 3Ha4YeHue person — Bo3naraer Ha cebss omeemcmeeHHOCMb
npMMeHnTb meTog kopmneHns getFood() , kaknum 6bl OH HM BbIn.

[Ona Ttoro 4toGblI MpPaBUNBHO peanu3oBaTb MPUHLUM OTBETCTBEHHOCTU, MPUMEHSIETCA YETBEPTLIV
NPUHUUMN 06BbEKTHO-OPUEHTMPOBAHHOIO NPOrpaMMMpoBaHns — ModyribHocmb (modularity).
MoodynbHocmb
OTOT NMpuHUMN YTBEPXOAeT — KaXAbl KNacC OOSPKEH COCTaBNATb OTAENbHbIA MOAyrb. YneHbl
Krnacca, K KOTOpbIM He nraHuMpyeTcs obpalleHne n3BHe, OMKHbI ObiTb MHKaNCynMpoBaHbl.

B asbike Java nHkancynsuusi gocturaetcs gobasneHnem mogmdukaropa private K onucaHuio YneHa
Knacca. Hanpumep:
private int mouseCatched;
private String name;
private void preserve() ;
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OTN YneHbl KNaccoB CTaHOBATCS 3aKpbiMbIMU, UMW MOTYT MOMb30BaTbCA TOMbKO 3K3eMMNNApbl TOro
e caMoro knacca, Hanpumep, tuzik MoXeT gaTb nopyveHue
sharik.preserve ().

A ecnu B knacce Master Mmbl Hanuwem
private void getFood(int food, int drink);

To MeToA getFood() He ByneT HanaeH, U HecyacTHbI sharik He CMOXET NONYyYUNTb MALLLY. ,

B npoTMBONOMNOXHOCTB 3aKPbITOCTU Mbl MOXEM OOBABUTL HEKOTOPLIE YNEHbI KNacca OmKpbIMbIMU,
3anucas BMeCTO crnoBa private mogudukatop public , Hanpumep:

public void getFood(int food, int drink);

K Takum uneHam moxeT obpatuTtbea nobon obbekT noboro knacca.
3HaTokam C++

B sasbike Java cnosamu private, public n protected oTmevaeTcs kaxgbli u4neH knacca B
OTAENbHOCTMN.

MpuHUMN MOAYNLHOCTM NPEANUCLIBAET OTKPbLIBATb YNEHbl Kracca ToMbKo B Criydae HeobxoanmocCTy.
BcnomHuTe Hagnuek: "HopmanbHoe nonoxeHune wnarbayma — 3akpbitoe".

Ecnun xe Hago obpatutbes K NOMio Krnacca, TO PEKOMEHAYETCS BKIOUUTL B KMacc cneuuarnbHble
memoOdbi docmyna (access methods), otaensHO AN YteHus atoro nons (get method) n ans 3anucm B 910
none (set method). UmeHa meTogoB focTyna pekoMeHOyeTcs HauMHaTh co crnoB get u set , nobaenas k
aTuMm cnosam nms nonst. Ans JavaBeans aTv pekomeHaauuy Bo3BeeHbl B paHr 3aKoHa.

B Hawem npuMepe Kracca Master MeToadbl AOCTyna K nosto Name B camom npocToM BMae Moryrt

BbIMAOETb TakK:

public String getName () {

return name;

}

public void setName (String newName)

{

name = newName;

}

B peanbHbIX CUTyaunAax OOCTYN orpaHn4ynBaeTCcAa pa3HbiMU NpOBEPKaAMU, ocobeHHOo B set-memodax,
MEHSALWMX 3HadeHus nonen. MoXHO npoBepATb TN BBOOMMOIO 3HaYeHudA, 3adaBatb [OuMana3oH
3Ha4YeHun, CpaBHMBaTb CO CMUCKOM 4ONMYCTUMbIX 3Ha4YEeHNN.

Kpome meTogoB AocTyna pekoMeHAyeTcs co3faBaTb MPOBEPOYHble iS-Memodbl, Bo3BpallatoLime
nornyeckoe 3HadeHue true wunu false . Hanpumep, B knacc Master MOXHO BKNHOYMTbL MeETOA,
NPoBepSIOLLNA, 3a0aHO N NUMS XO3SUHa:

public boolean isEmpty () {
return name == null ? true : false;

}

M ucnornb3oBarb 3TOT METO, ASNA NPOBEPKM Npu AocTyne K nonto Name , Hanpumep:
if (masterOl.isEmpty()) masterOl.setName ("VMBanor") ;

WNTak, Mbl OCTaBnsieM OTKPbITbIMU TOMbKO MeTodbl, HeobxoavMble Ans B3aMMOAENCTBUS OObEKTOB.
Mpw aTom ygobHOo cnnaHnpoBaTh KNacchl Tak, YToObl 3aBUCMMOCTb MEXAY HUMM Obina HavMeHbLLEW, Kak
npuHATO rosopuTb B Teopun OOI, 6bino HammeHbllee 3auyerieHue (low coupling) mexay knaccamu.
Torga cTpykTypa nporpaMmmMbl cuibHO ynpolyaercs. Kpome Toro, Takue knacchl yaobHO MCnonb3oBaTh Kak
CcTpouTenbHble Broku Ans NOCTPOEHUS APYrMx NPorpamm.

HanpoTuB, 4neHbl kKnacca SOSPKHbI aKTUBHO B3aMOAENCTBOBaTL APYr C APYrOM, Kak roBopsT, UMETb
TEeCHY yHKUMOHanbHyto cess3Hocmb (high cohestion). [na storo B knacc criegyet BKMYaTb BCe
MeToAbl, ONUCLIBaKOLLME NOBEAEHNE MOOENMPYEMOIro 0OLEKTA, N TONBKO Takne MeTOAbI, HAYErO NINLLHErO.
OpHo 13 NpaBun SOCTUXKEHUS CUNBHOW (DYHKLMOHANbHOW CBA3HOCTU, BBeaeHHoe Kaprom Jln-6epxepom
(Karl J. Lieberherr), nonyuuno Ha3BaHue 3akoH [Jemempa. 3akoH rmacut: "B metoge T() knacca A cnegyet
MCNonb30BaThb TONBbKO METOAbI Krlacca A, METOAbI KITacCoB, K KOTOPbIM NpUHaaexart aprymeHTbl MeToga
7(), 1 MeTOAbI KNACccoB, AK3EMMMSAPbI KOTOPbIX CO34al0TCA BHYTPM MeToda m ().

Ob6beKThI, NOCTPOEHHbIE NO 3TUM nNpaBunam, NnoAoOHbI KOpEGﬂHM, CHabXXeHHbIM BCEM
HeobxoanmbiM. OHUK yXogoAT B aBTOHOMHOE nMiiaBaHWEe, roTtoBble BbIMOJIHUTb noboe nopyvyeHue, Ha
KOTOpO€E paccymnTaHa X KOHCTPYKLUNUA.

ByayT nu 3akpbiTble YneHbl knacca AOoCTYMNHbI ero HacnedHukam? Ecnu B knacce Pet HanvcaHo
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private Master person;

TO MOXHO N ncnomne3oBaTb sharik.person ? Pasymeertcs, HeT. Begb B NPOTMBHOM criyyae Kaxablw,
WHTEPECYIOLWNIACA 3aKpbITbIMU NONAMU Knacca A , MOXET pacLumMpuTb ero knaccom B , n npocmoTpeTb
3aKpbiTble NONs knacca A yepes ak3eMnnsipbl knacca B .

Korga Hago paspewuvTb OOCTyn HacnegHukam Kracca, HO HexenaTenbHO OTKpbiBaTb €ro BCemy
MUpy, Torda B Java ucnonb3yetca 3awuuweHHbil (protected) goctyn, oTMevaeMbll MOAMGPUKATOPOM
protected , Hanpumep, o6bekT sharik MoxeT obpaTnTbCA K MOMK0 person poauTeNnbCKOro knacca pet |,
ecnu B knacce Pet 310 none onucaHo Tak:

protected Master person;

Cnenyet cpasy ckasaTb, YTO Ha AOCTYN K YfieHy Kracca BrMSIET ele U NakeT, B KOTOPOM HaxoguTcst
Knacc, Ho 06 3TOM MOroBOPUM B CreayoLLEel rnase.

M3 oaTOoro oOwero cxemaTuyeckoro OnucaHus npunHUMNoB OG'bGKTHO-OpVIeHTVIpOBaHHOFO
nporpaMmmMmmnpoBaHnAa BUOHO, YTO A3bIK Java nosBonseT nerko Bonsnowiatb Bce 3TH npuHUUNbI. Bbl yxXe
NMOHAIN, KaK 3annucaTtb Krnacc, ero nosa M Metodbl, Kak MHKancynmpoBaTb 4Jii€Hbl Klacca, Kak caenartb
pacwmpeHmne Knacca M Kakmvmnm npuHunnamum crnengyet npm 31oM MNoJib30BaTbCA. Pa36epeM Tenepb
nop,po6Hee npasuna 3anncu KrnaccoB 1 pacCMoOTpUM AO0MOJTHUTENIbHbIE NX BO3MOXHOCTW.

Kak onucaTtb Knacc v nogknacc

WTak, onucaHue kracca HauyMHaeTCs CO CroBa class, nocrne KOToporo 3anucbiBaeTca MMs Knacca.
CornaweHus "Code Conventions" pekoMeHOYT HauMHaTb UMS Krnacca ¢ 3arnaBHOM OYKBbI.

Mepen cnoBom class MOXHO 3anucaTe MogudukaTopbl knacca (class modifiers). 910 ogHoO 13 crnos
public, abstract, final, strictfp . lNepeg nmeHem BNOXEHHOro Krnacca MOXHO MOCTaBUTb, KPOME TOro,
Moaudukartopsbl protected, private, static . Mogudunkatopbl Mbl Oyaem BBOAUTL MO MEPE N3YHEHUS sA3bIKa.

Teno knacca, B KOTOPOM B NOOOM MopsiAke NepedyncnsaTcs Nons, MeToAbl, BIIOXEHHbIE Kracchl 1
uHTEepencel, 3aknyaeTcs B purypHble CKOBKuU.

Mpn onucaHumn nonsi ykasblBaeTcs ero Tum, 3aTem, Yepe3 npobden, umsi u, MoXeT OblTb, Ha4asnbHoe
3Ha4yeHWe nocrne 3Haka paBeHCTBa, KOTOPOE MOXHO 3anMcaTb KOHCTAHTHbIM BblpaxkeHnem. Bce aTo yxe
onucaHo B as1aee 1.

OnucaHne nonst MOXEeT HauMHaTbCsA C OOQHOMO MMM HECKOSIbKUX HeobsidaTenbHbIX MoandurkaTopoB
public, protected, private, static, final, transient, volatile . Ecnu Hago nocTaBuUTb HECKOSbKO
MoancuKaTopoB, To nepedncnsatb ux JLS pekomeHOyeT B yka3aHHOM MOpsiaKe, MOCKOMbKY HEKoTopble
KOMMUIATOpbl TPeOYOT onpedeneHHoro nopsgka 3anucu mopudumkatopoB. C mogudmkatopamu Mbl
Oyaem 3HaKoMUTbCHA N0 Mepe HEOOXOOANMOCTMW.

I'Ipm onucaHnn mMetoda yKasblBaeTCA Tun BO3BpaLlaemMoro UM 3Ha4deHua unm cnoso void , 3atewm,
yepes r|po6er|, UMsi MeToda, NoToM, B CKOOKax, CMMCOK napameTpoB. lNocne aToro B (bVIprHbIX ckobKkax
pacnuncbiBaeTca BbIMOSIHSAEMbI METOA,

OnuncaHne meToga MOXET HauMHaTbes ¢ mogudmkatopos public, protected, private, abstract, static,
final, synchronized, native, strictfp . Mbl Oygem BBOAUTb UX N0 HEOOXO4MMOCTH.

B cnucke napameTpoB 4epes 3anATyio NepevucrnaioTcs TUN U UM Kaxaoro napametpa. [lepen
TMNOM Kakoro-nnbo napameTtpa MOXeT cToATb moamdukatop final . Tako napameTp Henb3s U3MEHSITb
BHYTpPU meToga. CnMcok napameTpoB MOXET OTCYTCTBOBATb, HO CKOOKN COXPaHSHOTCS.

Mepen Havanom paboTbl MeToda Ans Kax4oro napamMeTpa BblAEnseTcs sdeika onepaTUBHOI
namsaTh, B KOTOPYK KOMUPYETCs 3HayeHWe napamertpa, 3agaHHoe npu obpalleHum K MeToay. Takow
crnocob HasblBaeTcs Nepegayeii NnapaMeTpoB 10 3Ha4eHUH.

B nuctuHre 1.1 nokasaHo, kak MOXHO 0POpPMUTL MEeTOL AereHns nornonam Ang HaxoXOeHUs KOpHS
HENMHENHOro ypaBHEHUS.

INMucTuHr 2.1. HaxoxgeHne KopHA HENMMHEWHOTO YypaBHEHNUS METOA0M Bucekunn

class Bisection2{

private static double final EPS = le-8; // KoucranTa
private double a = 0.0, b = 1.5, root; // BaxkpmTie nois
public double getRoot(}{return root;} // Meronm mocTyna
private double f (double x)

{

return x*x*x — 3*x*x + 3; // Wnn uro-To pmpyroe

}
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private void bisect() { // NapaMeTpor HeT —

// MeTom pabBoTaeT c HoNSMM BKBEMIIISIpa
double y = 0.0; // JlokanbHas nepeMeHHast — He IOJe
do{

root = 0.5 *(a + b); y = f£(root);
if (Math.abs(y) < EPS) break;
// Kopenr HaumeH. BHXOAMM M3 LMKIa
// Ecnu Ha kOHIAx oTpeska [a; root]
// byHKUusT MMeeT paBHHE BHAKMU:
if (f(a) * y < 0.0} b = root;
// BHauUNT, KOpPeHbL 3Hech
// NepenocuM Touky b B TOuky root
//B mpoTuMBHOM ciy4ae:
else a = root;
// nepeHocMM TOYKYy a B TOYKy root
// Nponomxaem, noka [a; b] He cTaHeT Man
} while (Math.abs(b-a) >= EPS);
}
public static void main(String[] args) {
Bisection2 b2 = new Bisection2();
b2 .bisect () ;
System.out.println("x = " +
b2.getRoot () + // OBpamaeMcst X KOPHIO dYepes MeTOH [OCTymna
", £() = " +b2.£f(b2.getRoot()));
}
}

B onucanun metopga f() coxpaHeH cTapbii, MpoUEdypHbIA CTWMb: METOA MONy4aeT aprymeHT,
obpabatbiBaeT ero 1 Bo3Bpallaet pesynsrar. OnucaHue metoaa bisect o BeinonHeHo B gyxe OOTM: metog
aKkTMBeH, OH caM obpallaeTcs K nonsam ak3emnnsapa b2 n cam 3aHOCUT pesynbTaT B HyxHoe norne. Metog
bisect () — 310 BHYTpPeHHU MexaHun3Mm kracca Bisection2, noatomy oH 3akpbIT (private).

Mma meTtoda, umMcno 1 Tunbl napameTpoB 0bpasyloT cueHamypy (signature) metoga. Komnunsartop
pasnu4yaeTr MeTodbl He Mo UX MMEHaMm, a Mo curHatypam. OTO NO3BOMSET 3aNMUCbiBaTb pasHble METOAbI C
OOMHAKOBbIMM MMEHaMMI, pasnuyaroLnecs Y4Cnom u/unm Tunamm napaMmeTpos.

3amevaHne

Tun BO3BpaLLaEeMoOro 3HayeHusl He BXOAMT B CUrHaTypy MeToAda, 3HauuT, MEeToAbl He MOryT
pas3nuyaTbCs TOMNbKO TUMNOM pesynbrarta Ux paboThbl.

Hanpumep, B knacce Automobile mbl 3anucanu metog moveTo(int x, int y) , 0603Ha4MB MNyHKT
Ha3HaveHus ero reorpaduyeckummn koopamHatamu. MoxHO onpegenutb ewe metod moveTo (string
destination) ons ykasaHusa reorpacpmnyeckoro Ha3BaHMs NyHKTa Ha3Ha4YeHUs 1 obpaLlaTbCcs K HEMY Tak:

oka.moveTo ("Mockea'")

Takoe oybnvpoBaHMe MeTOA0B Ha3bIiBaeTCs rnepezpy3skol (overloading). Meperpyska MeTOAOB OYEHDb
yoobHa B uvcnonb3oBaHuM. MOXHO BbIBOAWTb AaHHble Noboro Tvna Ha 3kpaH meTogoMm printin() He
3ab60TACb O TOM, AaHHbIE KaKoro MMEHHO Tuna Mbl BbiBOAUM. Ha camom gene Mbl MCMONb30Banu pasHble
MeToAbl B OOHVUM U TeM Xe umeHeM printin , gaxe He 3agymbiBasicb 06 3ToM. KoHe4Ho, Bce aTu MeToabl
HaJo TWwaTtensHO CnnaHMpoBaTh M 3apaHee onucatb B Knacce. ATO U caenaHo B knacce Printstream, rge
npeacTasneHo okono AsaauaTtn metogos print() u printin() .

Ecnu e 3anucatb METOA C TEM XXE MMEHEM B nogkracce, HanpuMep:

class Truck extends Automobile{
void moveTo (int x, int y) {
// Kaxme-To melicTBMUS

// 4Yro-To eme

TO OH NepeKpoeT MeTo cynepkKracca. Onpep,enle 9K3eMnidap Knacca Truck , Hanpumep:
Truck gazel = new Truck();

n 3anucaB gazei.moveTo(25, 150) , mbl obpatumcsa k metody knacca Truck . [lMpousonget
nepeornpedeneHue (overriding) metoaa.
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Mpn nepeonpegeneHvMn npaeBa AOCTynNa K METOAY MOXHO TOMbKO pacwmpuTb. OTKPbITLIN METOq
public gomkeH ocTaTbCs OTKPLITHIM, 3aLULLEHHbIN protected MOXET CTaTb OTKPbIThIM.

MoxHO nu BHYTpUY nogknacca obpatutbCcs K MeToay cynepknacca? [1a, MOXHO, eCriv YTOYHUTb NUMS
MeToda, CNoBOM super , Hanpumep, super.moveTo(30, 40) . MOXHO YTOYHUTL U WMMSA METOAa,
3anmncaHHOro B 9TOM Xe Krnacce, crnoBom this , Hanpumep, this.moveTo (50, 70) , HO B J@aHHOM crly4ae 3To
yXe unsnuwHe. Takum e obpa3oM MOXHO YTOYHATH M COBMajawlmMe MMeHa MNonewn, a He TOMbKo
METO0B.

[aHHble yTOuyHeHua nogobHbI TOMY, Kak Mbl roBopum npo cebs "a", a He "WeaH [leTpoBuy", un
rosopum "oteL", a He "TeTp Cugoposuny".

lMepeonpeneneHve MeTO4OB NPUBOAMT K MHTEpecHbIM pesynbratam. B knacce Pet mbl onucanu
metoa voice() . MNepeonpenenym ero B nogknaccax M uUcnonb3yeMm B Knacce chorus , kak nokasaHo B
nuctuHre 1.2.

TNuctuHr 1.2. NMpumep nonumopgHoOro metoaa

abstract class Pet{
abstract void voice();
}
class Dog extends Pet{
int k = 10;
void voice() {
System.out.printin ("Gav-gav!") ;

}

class Cat extends Pet{
void voice () {
System.out.printin("Miaou!") ;

}

class Cow extends Pet{
void voice() {
System.out.printin ("Mu-u-u!");

}

public class Chorus(
public static void main(String[] args) {
Pet[] singer = new Pet[3];

singer[0] = new Dog() ;
singer[1l] = new Cat():;
singer[2] = new Cow() ;

for (int i = 0; i < singer.length; i++)
singer[i] .voice() ;

Ha puc. 1.1 nokasaH BblBOA, 3TOV Nnporpammbl. XKMBOTHbIE NOKOT CBOMMM roriocamm!

Bce peno 3geck B onpegeneHuun nong singer[]. Xota maccuB ccbifok singer [] nmeet tun Pet
KaXkablIl ero aNeMeHT ccbinaeTca Ha oObekT cBoero Tuna Dog, Cat, cow . Mpu BbINONHEHMW NpOrpaMMbl
BbI3bIBAETCH METOA KOHKPETHOTO 0ObEKTa, @ HE METOZ Krnacca, KOTOPbIM ONpeaensanocb UMsi CCbinku. Tak
B Java peanusyeTtcst nonumopdunsm.

3HaTokam C++

B g3bike Java Bce MeToabl ABAAKOTCS BUPTYanbHbIMU PYHKLNAMN.

B onucaHum knacca Pet noasunocek HoBoe cnoso abstract . Knacc Pet u metoq voice() asnstoTca
abcTpakTHbIMMU.
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40 HJHAA CTPOKA

Microsoft Windows HP [Bepcua 5.1.2600]
(C> Kopnopauwa Mavkpocoer, 1985-2001 .

D:=“Documents and Settings“~1>
D:>cd jdki.3“MyProgs

D:=~jdki . 3“MyProgs >javac Chorus. java

D:~jdki.3~MyProgs>java Chorys
Gav—gau?

Miaou?

Mu—u—ut

D:~jdki . 3~MyProgs >

Puc. 1.1 Pesynbrat BbinonHeHuss nporpammbl Chorus
AOGCTpaKTHble MeToAbl U Knacchbl

anI onucaHun knacca Pet Mbl He MOXeM 3agaTb B MeToae voice () HMKaKOMN MONE3HbIN anropuTtm,
MOCKOJIbKY Yy BCEX XMBOTHbIX COBEPLLUEHHO pa3Hblie romnoca.

B Ttaknx cny4dyadax Mbl 3anmcbiBaeM TONbKO 3arofioBOK MeToga n ctaBuM nocrne 3aKprBa}0IJJ,el7I CMNCOK
napameTpoB CKOOKM TOYKy C 3ansaTow. OTOT meton byaetr abcmpakmHbiv (abstract), yto Heobxogmmo
ykasaTb komnunaTopy moaudukatopom abstract .

Ecnu knacc cogepxuT XoTb OAMH abCTpakTHbIN MeTod, TO CO34aTb €ro aK3emnnspbl, a Tem bonee
MCMnonb30BaTh MX, He yaacTcs. Takomn Knacc CTaHOBUTCA abcmpakmHbiM, YTO oba3aTenbHO Hago ykasaTtb
mMogudunkaropom abstract .

Kak >xe ucnonb3oBaTb abcTpakTHble knacchl? Tonbko nopoxaasi OT HWUX MOAKMAacChbl, B KOTOPbIX
nepeonpeaeneHsl abcTpakTHbIe MeToabl.

3auem xe HyXHbl abCTpakTHble Kraccbl? He nydwe nu cpasy HanucaTb HyXHble Knaccbl C
MONHOCTBIO OnpedeneHHbLIMM MeTodamMu, a He HacregoBaTb MX OT abcTpakTHoro knacca? [Ons otserta
cHoBa obpaTtumcs K nMCTuHry 1.2.

XoTs anemMeHTbl MaccuBa singer [] ccoinatotcs Ha nogknaccel Dog, Cat, Cow , HO Bce-Takum 31O
nepemeHHble Tuna Pet n ccbinatbCs OHM MOryT TOMBKO Ha NOfst U METOAbI, ONUCAHHbIE B Cynepknacce
Pet . ononHutenbHble Nonsa nogknacca Ans HUX HepocTynHbl. [Monpobyiite obpatutbcs, Hanpumep, K
nonto k knacca Dog , Hanucas singer [0].k . KomnunaTop "ckaxeT", 4TO OH He MOXET peanu3oBaTb Takylo
ccbinky. oatoMy mMeTof, KOTOpbI peanuayeTtcsl B HECKONbKUX MOAKMaccax, MNpuxoguTcs BbIHOCUTbL B
cynepknacc, a ecnM Tam €ero Hemnb3s peanu3oBatb, TO 00bABWMTL abCTpakTHbIM. Takum obpasom,
abCTpakTHbIE Knacchl rpyNNUPYOTCA Ha BEPLUMHE MEPAPXMUK KITAcCOoB.

Kctatn, MoXxHO 3apaTb nycTyto peanusaunio Metoga, npoCcTto nocTtaBuMB Mapy (*)Vll'yprIX CKOOOK,
HUYEro He HanmcaB Mexay HMMun, HanpumMep:

void voice () {}

nOﬂyLII/ITCFl NONHOLUEHHbIN MeTod. Ho aTto MUCKYCCTBEHHOE pelleHne, 3anyrtbiBarkollee CTPYKTYypy
Knacca.

3aMKHyTb Xe nepapxmio MOXXHO OKOHYaTeslbHbIMU KInaccamu.
OkoH4YaTenbHbIe YNeHbl U KNacchbl

MomeTnB metog mogudukatopom final , MOXHO 3anpeTuTb ero nepeonpeneneHve B Mogkraccax.
OT10 yoobHo B uensx 6e3onacHoCTU. Bbl MoxeTe ObiTb yBepeHbl, YUTO METOA BbINOMHAET Te AeNCTBUS,
KOTopble Bbl 3afanu. VIMeHHo Tak onpefeneHbl MaTemaTnyeckue gyHkumm sin(), cos() u npoyne B knacce
Math . Mbl yBepeHbl, 4To MeTog Math.cos (x) BbluMCnSieT UMEHHO KOCUHYC yucna X . Pasymeetcs, Takon
METOL He MOXET ObITb abCTPaKTHbIM.
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Ona nonHon 6e3onacHocT, nons, obpabaTbiBaeMble OKOHYaTEMbHLIMW MeTogamu, crnegyet
caenatb 3akpbiTbiMu (private).

Ecnu xe nometntb Mogudukatopom final Becb knacc, To ero BoobLue Henb3s Byaet pacwmputs. Tak
onpegeneH, Hanpumep, knacc Math :

public final class Math{ . . . }

Ona nepemeHHbIx mogudukatop final mmeer cosepweHHO ppyron cmbeicn. Ecnv nometuTb
mogmudukatopom final onucaHue nepemeHHOW, TO ee 3HayeHne (a OHO AOMKHO ObITb 06sA3aTenbHO
3afaHo UNM 30ecb xe, UM B OGNoKe WHMUManu3auMn WM B KOHCTPYKTOPE) Henb3s W3MEHWUTb HU B
nogknaccax, H1 B camom knacce. [lepemeHHasi npeBpalaeTcs B KOHCTaHTY. IMEHHO Tak B si3blke Java
onpenensitoTCs KOHCTaHThI:

public final int MIN VALUE = -1, MAX VALUE = 9999;

Mo cornawenunto "Code Conventions" KOHCTaHTbI 3anMCbIBAOTCA MPOMNUCHbIMKM GykBaMu, crioea B
HUX pa3gensiTcs 3HaKoM Mog4YEepPKMBaHMS.

Ha camoin BeplumHe nepapxuu knaccos Java ctouT knacc Object .
Knacc Object

Ecnu npu onucaHun knacca Mbl He yKa3blBaeM HUKaKOe pacliupeHue, T. €. He MULWEM CroBo
extends n nms knacca 3a HUM, Kak Nnpu onucaHum knacca Pet, To Java cuymMTtaeT aT0T Knacc paclumpeHmem
Knacca object , 1 koMNMNATOpP AOMMCLIBAET 3TO 3a HacC:

class Pet extends Object{ . . . }
MoHO 3anuncaTb 3TO pacLUMpeHne U SBHO.

Cam xe knacc object HE ABnAeTcdA HUYbMM HaclneaHWMKOM, OT Hero Ha4dnHaeTCA nepapxua nobbIX
knaccos Java. B yactHoCTH, BCe MaccuBbl — npAMbl€ HacregHKn Knacca object .

[MockomnbKy TakoM Kracc MOXET CoaepXaTb TONMbKO 00LLMe CBOMNCTBA BCEX KITACCOB, B HEMO BKIHOYEHO
NVWb HECKONbKO caMbix 0ObLLMX METOAOB, HanNpMmep, Metog equals() , CpaBHMBAKOLWMNIA AaHHbIA OObEKT
Ha paBEHCTBO C OObLEKTOM, 3adaHHbIM B aprymMeHTe, M BO3BpallatoLlMiA forndeckoe 3HadeHue. Ero
MO>XHO MCMOMb30BaTh Tak:

Object objl = new Dog(), obj 2 = new Cat();
if (objl.equals(obj2))

OueHnTe 06BbEKTHO-OPUEHTMPOBAHHbLIN OyX 9TOM 3anucu: o6bLeKT obj1 akTuBeH, OH cam cpaBHUBaET
cebsa ¢ gpyrum obbekTom. MOXHO, KOHEYHO, 3anucaTtb U obj2.equals (obj1) , caenas akTMBHBIM OBBLEKT
0bj2 , ¢ TeM Xe pesynsraTtom.

CcbIfkn MOXHO CpaBHUBATb Ha PaBEHCTBO U HEPABEHCTBO:
objl == obj2; objl != obj 2;

B atom cnydae conocTtaBnsoTca agpeca OObeKTOB, Mbl MOXEM Yy3HaTb, He YykasbiBaloT nu obe
CCbIJTKM Ha OOUH N TOT Xe 0OBbEKT.

MeToa equals() e cpaBHUBaET CoOAepPKNUMOe OOBEKTOB B MX TEKYLLEM COCTOSIHWUM, (DaKTUYECKN OH
peanv3oBaH B Kracce object kak ToXOecTBO: 06BbEKT paBeH TONbKo camoMy cebe. [MoaToMy ero 4yacTto
nepeonpenensitoT B nogknaccax, 6onee Toro, NPaBuIlbHO CNPOEKTUPOBAHHbIE, "XOPOLLO BOCMMTaHHbIE",
Knaccbl OOMMKHblI MepeonpedenuTb MeTodbl Kracca object , ecnM Mx He ycTpauBaeT cTaHAapTHas
peanusauus.

BTopon metoa knacca object , koTopbIn cnegyeT nepeonpenensaTtb B nogknaccax, — metop tostring()
. 310 mMeTog 6e3 napameTpoB, KOTOPLIN MbiTAETCA codepxumoe obbekTa npeobpasoBaTb B CTPOKY
CVYMBOJIOB M BO3BpaLLaeT oO6beKT knacca string .

K atomy meTogy wucnonHsiowasi cucrema Java obOpallaeTcs kaxgpli pas, korga Tpebyertcs
npeactaBmTb O6BEKT B BUAE CTPOKW, HanpuMep, B Metoge printing .
KoHcTpyKTOpbI KNnacca

Bbl y)xe 06paTunu BHMMaHWe Ha To, YTO B ofepauuy new, onpedensiollei aK3eMnnspbl knacca,
NoOBTOPSAIETCA UMA Kracca co ckobkamu. DTO NoXoXe Ha obpalleHne K MeTody, Ho 4YTo 3a "mertod", ms
KOTOPOrO MOMHOCTLI0 COBMNagaeT C UMeHeM Kracca?

Takon "meToa" HasbIBaeTCcs KOHCMPYyKmMopom kracca (class constructor). Ero cBoeT o6pa3sue
3aKM4aeTcst He TONbKo B MMeHW. Mepevmcrnium ocoGeHHOCTM KOHCTPYKTOpa.
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e  KoHcTpykTOp UMeetcs B nobom kracce. [laxke ecnv Bbl €ro He Hanucanu, komnunaTop Java
caM co3gacT KOHcmpykmop o ymondaHuro (default constructor), KoTopbii, BNpoYem, nycrT,
OH He genaeT HU4ero, KpOMe BbI30Ba KOHCTPYKTOpa cynepkracca.

e KOHCTpyKTOp BbINOMHSAETCA aBTOMAaTUYECKM MpU CO3A4aHUW 3K3eMnnsipa Khnacca, nocne
pacnpeeneHnst namaT 1 o6HYNeHUs Nonen, Ho Ao Hayana UCMonb30BaHUS cO34aBaeMOoro
obbekTa.

e KOHCTpyKTOp He BO3BpallaeT HMKaKOro 3HayeHus. [1o3ToMy B ero onMcaHum He MuLIeTcs
Jaxke cnoso void , HO MOXHO 3agaTb OAMH U3 Tpex moandukatopos public , protected unu
private .

. KOHCprKTOp He ABnAeTcAa MeToaoM, OH AaXke He CHUTaeTCA Y4JieHOM Krnacca. HOSTOMy ero
Henb34 HacneagoBaTtb Uik nepeonpenenntb B noaKkracce.

e  Teno KOHCTPYKTOpa MOXET Ha4YMHATbLCS:

e  C Bbl30Ba OQHOIO M3 KOHCTPYKTOPOB Cyrnepknacca, Ans 3Toro 3anvceiBaetcs croeo super() ¢
napameTpamu B CKOOKax, eCIii OHU HY>KHbI;

e C Bbl30Ba OpYroro KOHCTPYKTOpa TOro e knacca, Anga 3Toro 3anucbiBaeTcs cnoeo this() ¢
napameTpamm B CKOBGKax, eCriv OHU HY>KHbI.

Ecnn xe super() B Hayane KOHCTPYKTOpa He yKkasaH, TO BHavane BbIMNOMHSAETCA KOHCTPYKTOP
cynepknacca 6e3 aprymMeHToB, 3aTeM NPOUCXOAUT MHULMANU3aLns nornen 3HadyeHusiMu1, ykasaHHbIMU Npu
nx o6bABNEHUN, @ YK MOTOM TO, YTO 3aNMCaHO B KOHCTPYKTOpE.

Bo Bcem ocTtanbHOM KOHCTPYKTOP MOXHO CHYUTaTb OObIYHBIM METOAOM, B HEM pa3peliaeTcd
3anucoiBaThb ntobble onepaTopsbl, Aaxe oneparop return , HO TONbKO HyCTOVI, 6e3 BCAKOro BO3BpalLlaemMmoro
3Ha4YeHun4.

B knacce MoXeT OblTb HECKOIbKO KOHCTPYKTOPOB. nOCKOﬂbe Y HUX OOHO N TO Xe WUM4,
coBMnagaroLLlee C UMEHEM Kfnacca, TO OHWU AOSMKHbI OTNNYaTbCSA TUMOM W/UIN KONMMYECTBOM napameTpos.

B Hawwmx npumepax Mbl HM pasy He paccMaTpmBany KOHCTPYKTOPbI KNaccoB, NO3TOMY Npu CO34aHum
3K3EMMMSPOB HALUUX KITAaCcCOB BbI3blBariCA KOHCTPYKTOP Knacca object .

Onepauuns new

I'Iopa no,u,poGHee onucaTtb onepauuto ¢ ogHMM onepaHgoMm, 0603Haqaemy+o cnosoMm new . OHa
NPpUMEHAETCA ONnA BblAeNeHNA NnaMATU MaccnuBam n obbekTam.

B nepBom crnydae B KayecTBe onepaHia ykasblBaeTCs TUM 3NEMEHTOB MaccuBa U KOMMYECTBO ero
3MNEMEHTOB B KBaJpaTHbIX CkOOKax, Hanpumep:
double a[] = new double[100];

Bo BTOpOM cnyvae onepaHaoOM CRYXWUT KOHCTPYKTOP Knacca. Ecnv KOHCTpyKTOpa B Knacce HeT, TO
BbI3bIBAETCS] KOHCTPYKTOP MO YMOYaHMH0.

UucnoBble nons Knacca nonyyawT HyrneBble 3HAYeHWd, norundyeckme nonsg — 3HadveHue false ,
CCbINKN — 3Ha4veHue null .
Pesynesratom onepauun new OydeT ccbifika Ha CO30aHHbI 0ObekT. JTa ccbiika MOXET OblTb
npucBoeHa NepeMeHHoOn TUNa Ccbifika Ha AaHHbIN TUN:
Dog k9 = new Dog () ;

HO MOXET MCMNOSb30BaTbCA U HENOCPEACTBEHHO
new Dog () .voice() ;

3pecb nocne co3gaHust 6e3bIMSHHOrO 0bObekTa Cpa3y BbINOJIHAETCA ero mMmerton VOiCG() . Takas
CTpaHHa4dA 3anncb BCTpeYaeTCcd B nNporpamMmmax, HannmcaHHbIX Ha Java, Ha kaxgom wary.

CTaTunyeckue YneHbl Knacca

PasHble 9k3eMnnsapbl OQHOMO Kracca MMElT COBEPLUEHHO He3aBMCMMble OpPYr OT Apyra nonsi-,
npuHUMaromMe pasHble 3HadyeHus. IamMeHeHue nons B OOQHOM 3K3eMMIIsipe HUKAK He BIUSAET Ha TO Xe
norie B Opyrom ak3emmnnsipe. B kaxgom ak3emnnspe ans Takux noren BblAeNseTcsl CBOS sderika NnaMsTy.
MoatoMmy Takue nons HasbIBalOTCA NepeMeHHbIMW 3k3emrinisipa knacca (instance variables) wnu
nepemMeHHbIM1 06bekma.

MHorga Hago onpedenuTb none, obuwee Ans Bcero kracca, W3MEHeHWe KOTOPOoro B OOHOM
3K3EeMMMsipe NOBMEYET M3MEHEHNE TOrO e Mons BO BCEX 3K3eMnnspax. Hanpumep, Mbl XOTMM B Knacce
Automobile oTmMeuvaTb NOPSIAKOBBLIA 3aBOACKOM HOmep aBTomobund. Takume nons HasbiBaKOTCA
rnepemMeHHbIMU Kracca (class variables). [Ina nepemMeHHbIX Knacca BblAENsieTCs TONbKO OAHa syenka
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namaTn, obwasa ansa Bcex ak3emnnsapoB. [MepemeHHble knacca obpasykTcs B Java MogmMdukatopom
static . B nuctuHre 1.3 Mbl 3anuceiBaemM 3T0T MogudunkaTop npw onpegeneHnm nepeMeHHon number .

NucTtuHr 1.3. Ctatnyeckas nepemeHHas
class Automobile {
private static int number;
Automobile () {
number++;
System.out.println("From Automobile constructor:"+
" number = "+number) ;

}
public class AutomobiieTest{
public static void main(String[] args) {
Automobile lada2105 = new Automobile(),
fordScorpio new Automobile (),
oka new Automobile!) ;

MNonyyaem pesynbrar, Noka3aHHbIN Ha puc. 1.2.

AHdA CTPDKA

Microsoft Windows XP [Bepcua 5.1 _26001
C(C» Kopnopauwna MaWkpocoor,. 19852001 .

D:“Documents and Settings“~12>
D:xed jdki.3sMyProgs

Dzsjdkl.3sMyProgs>javac AutomobhileTeszt. java

D:sjdki . 3“MyProgs>java AutomohileTest
From Automobile constructor: number =
From Automobile constructor: number
From Automobile constructor: number

Dzsjdkl . 3sMyProgs >

Puc. 1.2. IameHeHne cTaTu4eckon nepemMeHHom

MHTepecHo, 4YTO K CTaTU4eCcKuM MepeMeHHbIM MOXHO obpawartbcd C MMeHeMm Khacca,
Automobile.number , a He TonbLKO C UMeHeM 3k3emMnnspa, lada2105.number , Nnpuyem 3TO MOXHO AenaTb,
Aaxe ecnv He co3aaH HY OAMH IK3eMMMsap Knacca.

[na paboTbl C TAaKUMWU CMamu4yecKUMU MepeMeHHbIMU OObIYHO CO34atoTCsl cmamu4veckue Memoosbi,
nomMedeHHole Moaudukatopom static . Ona metogos crnoBo static umeeT coBcem Apyron Cmbich.
McnonHsiowas cuctema Java Bcerga co3gaeTt B NaMsaTU TOMbKO OAHY KOMUKO MaLLMHHOMO Koga MeTtoaa,
pasgensieMyto BCEMU 3K3eMNnspaMmm, HE3aBMCUMO OT TOrO, CTaTUYECKUIA 3TO METOA U HET.

OcHoBHasi 0COBEHHOCTb CTAaTUYECKUX METOLOB — OHW BhIMOSHSOTCSA cpasy BO BCEX 3K3eMMnspax
knacca. Bonee Toro, oHM MOryT BLINOMHATLCA, AaXe €CNU He co3daH HWM OAuH 3K3eMNnAp Khacca.
JlocTaTo4YHO YTOYHUTL UMS MeToda UMeHeM Kracca (a He uMeHeM ob6bekTa), YTobbl MeToa Mor paboTarth.
MmeHHO Tak Mbl nonb3oBanucb Metogamu knacca Math , He cosgaBas ero 9K3eMmnnspbl, a MPOCTo
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3anucoiBas Math.abs(x), Math.sqrt(x ). To4yHO Tak ke Mbl ncnonb3oBanu metog System, out. printin() . [a
1 MeTogoM main() Mbl Nonb3yemcs, BoobLLe He co3naBas HUKaKnx 0O bLEKTOB.

MoaTomy cTaTudeckne meToabl HasbliBalTCA Memodamu kracca (class methods), B otnuumne ot
HecTaTMyYecKknx MeToAoB, HasblBaeMblx Memodamu ak3emrnspa (instance methods).

Orcioga BbITEKAOT apyrue 0COBEHHOCTN CTaTUYECKNX METOLOB:
° B CTaTU4ECKOM METOAE HemMb3s UCMOoNb30BaTh CCbIKK this super ;

o B CTaTU4EeCKOM MeTode Henb3d NnpAaMo, He Cco30aBadA 3K3eMMidapoB, CCbl1aTbCA Ha
HecTaTn4yecKkmne nonda n Metoabl;

o cTatndyeckme Mmetogbl He MoryT ObITb a6CTpaKTHbIMI/I;
o cTaTn4dyeckme MeToabl nepeonpenendaroTca B noAKnaccax TOJIbKO KakK CTaTu4eckue.

MmeHHO nostomMy B nucTuHre 1.5 mbl nometnnu metog f() mogudmkatopom static . Ho B nuctuHre
2.1 mbl pabotanu ¢ aksemnnsipom b2 knacca Bisection2 , u Ham He noTpeboBanock 06baBNATL MeTog f()
CTaTUYECKUM.

CraTuyeckve nepemeHHble MHULManu3vpylTcsa elle A0 Havana paboTbl KOHCTPYKTOpa, HO mpu
WHMLManu3aumMm MOXHO MWCMOMb30BaTb TOMBbKO KOHCTaHTHbIE BblpaxeHus. Ecnu ke uwHMUManusaums
TpebyeT CMOXHbIX BbIYMCIIEHUIA, HANpUMep, UMKIOB ANS 3adaHns 3HA4YeHWN aremMeHTaM CTaTuyecKux
MacCMBOB WM 0OpaLleHni K MeTogam, TO 3TW BbIYMCIIEHUS 3aKo4aloT B OroK, MOMEYEHHbIN CrOBOM
static , koTopbIn TOxe ByaeT BLIMOMHEH 4O 3anycka KOHCTPYKTOpa:

static int[] a = new a[l0];
static {

for(int k = 0; k < a.length; k++)
al[k] = k * k;

}

OnepaTtopsbl, 3akntoyYeHHble B Takon GrokK, BbIMOMHATCA TOMbKO OAWH pas, nMpu NepBon 3arpyske
Knacca, a He Mpu Co34aHUM KaXgoro aKk3emnnspa.

bnokn cratudeckon MHMUManM3auuu, U G1I0KM MHUUManu3auum K3eMnidapa 3anncbiBakdTCA BHE
BCAKNX METOA0B 1 BbINMNONTHAKTCA OO0 Ha4ala BbINOJIHEHUA HE TO YTO MEeTOoAa, HO AaXe KOHCTpYyKTopa.

Knacc Complex

KomMnnekcHble Yncna LWMpOKO UCMONb3YITCA HE TONbKO B Matematuke. OHU 4acTo NPUMEHSIHOTCS B
rpadgmyecknx npeobpasoBaHKsaX, B NOCTPOEHUN DPaKTanoB, HE FOBOPS YXe O (PM3NKE U TEXHUYECKUX
AMCLMNIIMHAX.

Jinctuur 1.4 AnNUHHBIN, HO MnpocMOTpuTEe €ro BHUMATEsbHO, npu O6y‘-IeHl/II/I A3bIKY
nporpaMmmMmmpoBaHna O4eHb NOJyIe3HO YTeHne nNporpamMmm Ha 3TOM A3blKe.

JlInctunr 1.4. Knacc Complex

class Complex {
private static final double EPS = le-12; // TOYHOCTE BHYMCIIEHUN
private double re, im; // DencTBuTenbHasT M MHMMAas
yacTe
// YeTmpe KOHCTPyKTOpPa

Complex (double re, double im) {

this, re = re; this.im = im;
}
Complex (double re) {this(re, 0.0); }
Complex () {this (0.0, 0.0); }
Complex (Complex z) {this(z.re, z.im) ; }

// Meromi mocTyna
public double getRe() {return re;}
public double getlmf) {return im;}
public Complex getZ () {return new Complex(re, im);}
public void setRe(double re) {this.re = re;}
public void setlm(double im) {this.im = im;}
public void setZ (Complex z){re = z.re; im = z.im;}

// Momyne M apryMeHT KOMIIJIEKCHOT'O 4McJa
public double mod() {return Math.sqrt(re * re + im * im);}
public double arg() (return Math.atan2(re, im);}

// NlpoBepka: ZHeiCTBUTENBHOE YMCIO?



public boolean isReal () {return Math.abs(im) < EPS;}

public void

}

pr(){

// BmBOm Ha B®KpaH
System.out.println(re + (im < 0.0 ? ""

// Tepeonpenenenue MeTomoEB kinacca Object
public boolean equals (Complex z) {

return Math.abs(re -'z.re) < EPS &&

Math.abs(im - z.im) < EPS;

}

public String toString() {

return "Complex: " + re + " " + im;
}

// Meropms, peanusywume onepauumu +=, -=, *= 6 [=
public void add(Complex z){re += z.re; im += z.im;}
public void sub (Complex z){re -= z.re; im — z.im;}

public void

mul (Complex

z) {

lll+ll) + im + "i"),.
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double t = re * z.re — im * z. im;
im re * z.im + im * z.re;
re t;

}
public void div (Complex z) {

double m = z.mod() ;

double t = re * z.re — im * z.im;
im = (im * z.re — re * z.im) / m;
re =t / m;

}
// Meropsl, peanusyoume onepaumm +, —, *, [/
public Complex plus (Complex z) {
return new Complex(re + z.re, im + z im);
}
public Complex minus (Complex z) {
return new Complex(re - z.re, im - z.im);
}
public Complex asterisk (Complex z) {
return new Complex(
re * z.re - im * z.im, re * z.im + im * z re);
}
public Complex slash(Complex z) {
double m = z.mod() ;
return new Complex(
(re * z.re - im * z.im) / m, (im * z.re - re * z.im) / m);
}
}
// Nposepum paBory kiacca Complex
public class ComplexTest{
public static void main(Stringf] args) {
Complex zl = new Complex(),
z2 new Complex(1.5),
z3 new Complex (3.6, -2.2),
z4 = new Complex(z3) ;
System.out.printlnf) ; // OcTaBnsieM NyCTyK CTPOKY

System.out.print("zl = "); zl.pr();
System.out.print("z2 = "); z2.pr();
System.out.print("z3 = "); z3.pr():;
System.out.print ("z4 = "}; zd4.pr();
System.out.println(z4) ; // PaBoraer MeTon toString()
z2.add (z3) ;

System.out.print("z2 + z3 = "}; z2.pr();
z2.div (z3);

System.out.print("z2 / z3 = "); z2.pr();
z2 = z2.plus(z2);

System.out.print("z2 + z2 = "); z2.pr();
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z3 = z2.slash(zl);
System.out.print("z2 / zl1 = "); z3.pr();

Ha puc. 1.3 nokasaH BbIBOA 9TOW NporpamMmei.

Korsa HAOHAA CTpOKd

MHicrosoft Windows XP [Bepcua 5.1 _26001
(GC» Kopnopauuna Makkpocoor, 17852001 .

D:~Documentsz and Settings~l1>
D:>cd jdki.3xMyProgs

D:~jdkl.3“MuyProgs>javac ComplexTest.java

D:sjdkl . 3sMyProgz>java ComplexTest

0.0+0.0i

1.5+0.01

J.6-2.2i

3.6-2.2i

Complex: 3.6 —-2.2

=3 L1-2.21

z3 3.204547330826246+0. 7821750141 8096251
z2 6. 407094661652472+1 564350028361 9251
21 MaM+MaMi

D:~jdki.3~MuyProgs >

Puc. 1.3. BbiBog nporpammbl ComplexTest

MeTtoa main()

Bcsakaa nporpamma, odopmneHHas Kak rpusioxeHue (application), gomkHa cogepxaTb meTod C
nmeHeM main . OH MOXeT ObiTb OOMH Ha BCe MPUINOXEHME UK COAEePXKaTbCA B HEKOTOPbIX Kflaccax 3Toro
NPUNOXEHNS, 8 MOXET HaXoOUTbCS U B KaXO0M Knacce.

MeTog main() 3anucbiBaeTca kak 06bIYHbIV METOL, MOXET cogepKaThb fobble onucaHnst u 4encTBus,
HO OH 005A3aTenbHO AOMKeH ObITh OTKPLITHIM ( public ), ctatnyeckum ( static ), He umeTb Bo3BpaLLaemMoro
3HayeHus ( void ). Ero aprymeHTOM 06513aTenbHO JomkeH ObiTb MaccuB cTpok ( string[] ). Mo Tpagnumm
3TOT MaccCyvB Ha3bIBaloT args , XoTs UMSA MOXET ObITb N0ObIM.

OTM OCOBEHHOCTM BO3HMKaOT WM3-3a TOro, 4YTO0 MeTod main() BbI3bIBAETCA aBTOMaTU4ECKU
UCNonHsLWen cncteMor Java B camoM Hadare BbINoNHeHUs npunoxeHus. Npu BbI3oBe nHTepnpeTaTtopa
java ykasblBaeTcsd knacc, rge 3anmcaH Metod main() , ¢ KOTOporo Hago HayaTb BbIMOSIHEHME. [locKonbKy
KnaccoB ¢ MeToA0M main() MOXeT BbITb HECKOMNBbKO, MOXHO NMOCTPOUTE NPUMOXKEHNE C AONONHUTENbHBIMU
TOYKaMu BXxoAa, Ha4ynMHasi BbINOMHEHNE NPUMOXEHNUS B Pa3HbIX CUTYaLMSX U3 Pa3fUYHbIX Kaccos.

Yacto meTog main() 3aHOCAT B KaXAblM Kracc € uenbko otnagku. B atom cnydae B metog main()
BKITOMAOT TECTbI AJ151 NPOBEepKM paboTbl BCeX METOAOB Kracca.

Mpy BbI3OBE WHTepnpeTaTopa java MOXHO nepedaTb B MeTod main() HECKonbKo napameTpos,
KOTOpble MHTEpnpeTaTop 3aHOCWUT B MAacCUB CTPOK. OTW MapameTpbl NepedncrisioTCAa B CTPOKE Bbi30Ba
java 4yepes npoben cpasy nocrne umeHn knacca. Ecnu ke napameTp cogepxuT npoGenbl, Hago
3aKMIOYUTb €ro B KaBblYKWU. KaBbluku He ByayT BKMOYEHbI B NapaMeTp, 970 TOMbLKO OrpaHUYnTEniu.

Bce 310 nerko MNOHATb Ha npumepe JnncTtuHra 15, B KOTOPOM 3anncaHa nporpamma, npocTo
BbIiBOAALLIAA NapaMeTpbl, NnepegaBaeMbli€ B METOO main() npu 3anycke.



NucTtunr 1.5. Nepenava napameTpoB B MeTo4 main()

class Echo {
public static void main(String[] args) {
for (int i = 0; i < args.length; i++)
System.out.println("args[" + i +"]="+ args[i])
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Ha puc. 1.4 nokasaHbl pesynbratbl paboTbl 3TOW NpoOrpamMMbl C pasHbIMWM BapuaHTaMu 3adaHus

napameTpoB.

KoisaHoHaAa CTpOKa

Microsoft Windows BP [Bepcuna 5.1.26001
CC» Kopnopauwa Mavikpocoor,. 19852001 .

D:sDocuments and Settingssl>

D:vjdkl.3~MyProgs>java Echo Hello, HEI Centuryt
args [1= Hello.

args[11= BXI

args[2]1= Century?

D:sjdki.3sMyProgs>*>java Echo "Hello. ¥¥I Centupyt?'
args[1= Hello, XXI Century?

D:sjdki . 3sMyProgs>java Echo Hello,. "MXI Century?'
argz [0]1= Hello.
argz[11= X381 Century?

D:sjdki . 3~MyProgs >

Puc. 1.4. BbiBog napameTpoB KOMaHAHOW CTPOKK

Kak Bngute, MMs Knacca He BXoguT B YNUCIO napamMmeTposB. OHO 1 Tak N3BeCTHO B MeToae main() .

3Hartokam C/C++

Mockonbky B Java nms darina Bcerga coBnagaeT C UMEHEM Knacca, coaepallero merog main() ,
OHO He 3aHocuTcda B args[0] . Bmecto argc ucnonb3yetca args.length. JocTtyn kK nepemMeHHbIM cpegbl
paspeLlleH He Bcerga M OCyLLeCcTBNAeTCcs Apyrum cnocobom. HekoTopble 3HaYeHs MOXHO MPOCMOTPETb

Tak: System.getProperties().list(System.out);.

Foe BUOHbI NepeMeHHble

B sA3blike Java HecTaTMyeckne nepemMeHHble MOXHO OObsSBNATbL B /1I0OOOM MecTe Koga Mexay
onepartopamn. CtaTuyeckne nepemeHHble MOryT OblTb TOMbKO MNOMSIMW Krnacca, a 3HauyuT, He MOoryT
06bABNATECA BHYTPU MeTodoB M GrnokoB. Kakosa e obmacmb geudumocmu (Scope) nepemeHHbix? U3
Kakmx METOAOB Mbl MOXeM o06paTutbCa K TOW WIM MHOW nepemMeHHon? B kakux onepartopax

ncnonb3oBaTb? PaccMoTpyM Ha npuMepe nucTuHra 1.6 pasHble cryyvan o6bsiBNeHNs NepeMeHHbIX.

JIuctuHr 1.6. BugumocTb 1 nHMumManmnsaums nepemMeHHbIX
class ManyVariables{

static int x = 9, y; // Crarmueckme NnepeMeHHHe — IOJSI KJjacca
// OHM mMBBeCTHH BO BCEeX MeTomax M 6Jiokax KJjacca

// NlepeMenHast y nojsiyuaeT BHauenue 0
static{ // BiOK MHMIMANIMBaLMMU CTATUYECKUX IIePEeMEeHHHIX

// BmnonHsieTcsi OOMH pas NpM NEePBOM BarpysKe Kjacca nocie

// mHMIManmMBaumii B OG'BSIBJIIEHMSIX IEePEeMEeHHHIX
x = 99; // OmepaTop BHIIOJHSIETCsSI BHE BCSIKOT'O MeToga!



38

int a = 1, p; // HecTaTuueckme NepeMeHHHE — MOJS SKB3EMIIsIpa
// VsBecTHH BO BCexX MeTOZax M 6JOKaxX Kjacca, B KOTOPHX OHU
//He nepekpHTH APYTVMMM [EPEMEHHHIMU C TEM Xe MMEHEeM
// NlepeMenHast p nosnydaer BHauenue 0
{ // BIoOK MHMUMaIMBaUMM BKBEMIIIsIpa
// BhHOONHsSIETCSsT NpM COBAAHMM, KaAXLOT'O SKSEMIIsipa Iocie
// mHUIManuMBauuii OpyU OG'BSIBJIEHUSIX INEePEMEeHHHIX

p = 999; // OmepaTop EBHIOJIHSIETCSI BHE BCSIKOTO MeToxa!
}
static void f(int b) { // NapamMeTp MeToma b — mnokanbHas
// nepeMeHHasi, MBBEeCTHa TOJBKO BHYTPM MeTOZLa
int a = 2; // 3To BTOpast nepeMeHHas C TeM Xe MMeHeM "a"

// OHa musBecTHa TONBKO BHYyTpuM MeToma f£() u
// Bneck nepekpmBaeTr nepeyno "a"
int c; // JloxanesHasi nepeMeHHasi, MBBeCTHa TOJBKO B MeToze £ ()
//He nonyyaeT HMKAKOTO HAYaljIbHOT'O SBHAYEHMST
//v nomxHa 6HTB OnpepesieHa INepej NpPMMEHEeHUEM
{ int ¢ = 555; // Oumbxa'! [ommTkKa NOBTOPHOI'O OOGTBSIBIEHUS
int x = 333; // JloxanesHasi nepeMeHHasi, MBBECTHa TOJBLKO B B3TOM 6JIOKe
}
// Bneck nepeMeHHast X yXe HeMBBeCTHa
for (int d = 0; d < 10; d++){
// Nepemennast uukiaa d MBBECTHA TOJBKO B ILUKJIE

int a = 4; // Oumbxka!

int e = 5; // JoxankHast nmepeMeHHasi, MBBECTHa TOJNLBKO B uukie for
e++; // VHMIMaANMBUPYeTCsT NpM KaxAoOM BHIIOJHEHUM LMUKIA
System.out.println("e = " + e) ; // BuBomurcs Bcerga "e = 6"

}

// Bnecr nepeMenHie d ¥ € HEUBBECTHS
}
public static void main(String!] args) {
int a = 9999; // JlokaneHasi NepeMeHHasl, MBBECTHA
// Tomesko BHYyTpM MeToma main ()
£ (a);
}

O6paTtute BHMMaHME Ha TO, YTO MEPEMEHHbLIM Knacca W 3K3eMmnnsipa HesIBHO MpucBanBatoTCs
Hynesble 3HayeHus. CuMBOMbI HeABHO nonydalT 3HadeHme "\uO00O' , nornyeckue nepemeHHole —
3HayeHue false , ccbinku NONy4aT HEABHO 3HadveHne null .

JlokanbHble  Xxe nepemMeHHble HedABHO He WHULNalNnM3npyrTcA. Mm  pomkHbl nnbo  sBHO
npuceBanBaTbCA 3Ha4YeHUA, nmbo oHM 0bs3aHbI onpenenAaTbCcAa A0 NepBOro UCMosib3oBaHUA. K cuacTthbio,
KOMMUIATOP 3amMe4aeT HeonpeaeneHHble NNoKalibHble NepeMeHHbIE U COoOOLLaET 0 HUX.

BHumaHne

Mons «knacca npu oO6bsBNEHWM OOHYNSOTCS, NOKanbHble MNEepPeMeEHHble aBTOMAaTUYECKU He
VHULManu3npyoTcs.

B nuctuHre 1.6 nosiBunacb ewe ogHa HOBas KOHCTPYKUMSA: 610K uHuyuanusayuu 3Kksemnnspa
(instance initialization). 310 npocto 6rnok onepaTopoB B UrypHbIX CkOBKax, HO 3anMCbIBAETCA OH BHE
BCSIKOrO MeTofa, NpsiIMO B Tene knacca. OToT Orok BbIMOMHAETCA NPU CO34aHMU KaXOoro aK3emnnspa,
nocne vHuumManusauum npu obbSBNEHMU NEPEMEHHBLIX, HO A0 BbIMNOMHEHUSA KOHCTpykTOopa. OH urpaet
TaKyto e pornb, Kak u static-6nok ons crtatmyeckmx nepemMeHHbIX. 3a4em Xe OH HYXXEeH, Befb Bce €ero
COAEPXMMOE MOXHO HammMcaTb B Hayare KOHCTpykTopa? B Tex criyyasx, Kkorga KOHCTPYKTOP HanmcaTtb
Hemnb3s, a UMEHHO, B 6€3bIMsIHHbIX BHYTPEHHMX Kraccax.

BrnioxeHHbIe Knacchbl

B sToi rmaBe yXe HecKonbKO pa3 ynoMmHamocb, YTO B Tere Kracca MOXHO caenaTb onucaHve
Apyroro, enoxeHHoeo (nested) knacca. A BO BNOXEHHOM Kacce MOXHO CHOBa OMUCaTtb BMOXEHHbIN,
8HympeHHul (inner) knacc M T. 4. OTa MaTpelka KaXeTca BMOSfIHE €CTECTBEHHOMW, HO Bbl YXe
NoAHAaTOPENM B HAaNNCaHMK KNaccoB, U y Bac BO3HWKAET Macca BOMNPOCOB.
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° MoxeM nn Mbl U3 BRIOXEHHOrO Kracca 06paTVITbCFI K YneHam BHeluHero knacca? Moxewm,
OnA TOro 310 BCE U 3ayMblBasrioCb.

e A MOXEM NN Mbl B TakoM cny4dyae onpenenntb 3K3eMnidp BJIIOXEeHHOro Kracca, He
onpeaenda 3Kk3emMmnnAapbl BHELWHEro knacca? Het, He MoXeM, CHayana Hago onpenenntb
XOTb OAWH 3K3eMMNJIAP BHELUHEro Knacca, matpeLluKka Beab!

e A ecrn 9K3eMIMJIApOB BHELWIHEro KriacCa HECKOJIbKO, KaK y3HaTb, C KakKMM 3K3eMMJIApOM
BHELIHEero Kriacca pa60TaeT OaHHbIN JK3eMMnnAp BITOXXKEHHOro knacca? Uwmsa K3emMmnndapa
BJTOXKEHHOIo Kracca yToO4HAEeTCA MMEHEM CBA3aHHOINO C HUM 3K3eMnJiapa BHELWHEero Knacca.
Bonee Toro, npn co3gaHun BIIOXEHHOro 3K3eMnndapa onepauma new TOoXe YTOYHAEeTCA
MMEeHEM BHeLUHero aKk3emnnapa.

e A.7?
XBaTuUT BONpPOCOB, AaBanTe pa3bepem BCe MO NOPSAKY.

Bce BnoxeHHble Knaccbl MOXHO pasgenuTb Ha BIIOXEHHbIE Kacchbl-4ieHbl knacca (member
classes), onnucaHHble BHE METOAOB, U BMOXEHHbIE /lI0KarnbHble Krnacchl (local classes), onncaHHble BHYTpU
MEeTOA0B W/unun 6nokoB.. JlokanbHble KNacchl, Kak U BCe NOKanbHblE NEPEMEHHbIE, HE SBNSAIOTCS YneHamu
Knacca.

Knaccbl-uneHbl MoryT ObiTb OObsIBIIeHbl cTaTUdeckum MoaudvkaTopom static. [MoBeneHuwe
CTaTUYECKMX KMacCOB-YMEHOB HMYEM He OTIMYaEeTCs OT MOBeAeHUs OBbIYHbIX KNaccoB, OTNMYaeTcs
TONbKo obGpallleHne K Takum krnaccam. [1o3TOMy OHWM Ha3blBalOTCH 6/I0KEHHbIMU Kriaccamu 8epXHe20
ypoeHsi (nestee tep-level classes), XxoTst cTaTU4eckme Knacchl-4neHbl MOXHO BKIaabiBaTb Apyr B apyra. B
HMX MOXHO 0BBABNATL CTaTMYECKUE YneHbl. MIcnonbayoTca oHM 0BbIYHO ANs TOro, YToGbl CrpynnMpoBaTh
BCromorarerbHble KNnaccbl BMECTE C OCHOBHbLIM KITaCCOM.

Bce HecTaTMyeckme BrOXEHHblEe KMacCbl HasbiBalOTCA 6HympeHHumu (inner). B HuUX Henb3s
06bABMATL CTaTU4ECKNE YNEHbI.

JlokanbHble Knacchl, Kak 1 Bce fIoKarnbHble NepeMeHHble, M3BECTHbI TONbKO B Orioke, B KOTOPOM OHU
onpegeneHbl. OHN MOryT GbITb 6e3biMsHHbIMU (anonymous classes).

B nucTtuHre 1.7 paccMoOTpeHbI BCE 3TU Cnyyau.

Jlnctnnr 1.7. BnoxeHHble Knacchbl
class Nested{
static private int pr; // NepeMenHast pr OBBSIBJIIEHA CTATMYECKOMU

// 4YTOBH K Hel 6BHJI HOCTYI M5 CTaTUMYECKMUX

KJaccoB A un AB
String s = "Member of Nested";
// BkIagniBaeM CTaTHMYECKMUI KJjacc.

static class .A{ // Nonuoe mmst 3Toro kKjnacca — Nested.A
private int a=pr;
String s = "Member of A";
// BO BIOXEHHBM KJacC A BKJIaAHBaeM elie OOMH CTAaTUUYECKMIZ KJIacc
static class AB{ // Nonuoe mmst xnacca — Nested.A.AB
private int ab=pr;
String s = "Member of AB";

}

//B xnacc Nested BknagrBaeM HeCTaTUUECKMII KJacc
class B{ // TonHoe mMst TOrO KijIacca — Nested.B
private int b=pr;
String s = "Member of B";
// B knacc B BkjagiBaeM eume OAMH KJacc
class BC{ // Nomnuoe mmsi knacca — Nested.B.BC
private int bc=pr;

String s = "Member of BC";

}

void f(final int i) { // Bes cnoea final nepemMeHHme i u j
final int j = 99; // HemnmbBs MCHoONBBOBATB B JIOKAJIBLHOM Kjacce D
class D{ // Jokaneumnt kjiacc D mBsBecTeH TONbKO BHyTpm £ ()

private int d=pr;
String s = "Member of D";
void pr(){
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// OBpaTuTe BHMMaHMe Ha TO, KaK paBIMYaKnTCs

// nepeMeHHIEe C OOHMM M TEM Xe MMeHeM "s"
System.out.println(s + (i+j)); // "s" sxeuBanenTHO "this.s"
System.out.println(B.this.s) ;
System.out.println (Nested. this.s);

// System.out.println(AB.this.s) ; // Her gmocTyna
// System.out.println(A.this.s); // Her gmocTyna
}
}
D d = new D(); // OBmexT omnpegensiercss TyT xe, B MeToze £ ()
d.pr(): // O6mexT mMsBECTEH TONLKO B MeTome f()

}
}

void m() {
new Object() { // CosgpmaerTcst ob6rexT GeBHMSIHHOT'O Kjlacca,
// ykasmBaeTCsi KOHCTPYKTOP €ro cylepkjacca
private int e = pr;
void g(){
System.out.println("From g())
}
}.g(); // TyT Xe BHIIONHAETCS METOJ TOJBKO YTO COBIaHHOTO OBEmexTa
}
}

public class NestedClasses{
public static void main(String[] args) {
Nested nest = new Nested() ; // NocnenoBaTeNbHO PaCKPHBAKTCS
// Tpu MaTpemxmn
Nested.A theA = nest.new A(); // Ilonuoe mMs Kjacca M YTOUHEHHAas
// onepauus new. HO KOHCTPYKTOP TOJIBKO
BJIOXEHHOT'O Kjlacca
Nested.A.AB theAB = theA.new AB(); // Te xe npaBuna. Onepauus
// new yTOYHSEeTCHE TOJBKO ORHUM
VMeHeM
Nested.B theB = nest.new B(); // Eme omHa MaTpemka
Nested.B.BC theBC = theB.new BC();
theB.£(999); // MeToms BHSBHBAKWTCSI OBHYHEM OBpasoM
nest.m() ;

Hagnm nosicHeHus.

e Kak BmauTe, OocTyn K nonsm BHewHero kracca Nested Bo3amoXeH OTOBCiOAy, faxe K
3aKpbITOMY nonw pr . MmeHHOo ana 3Toro B Java u BBeOEHbl BIIOXXEeHHble KIlaccChl.
OcTanbHble KOHCTPYKUUM BBeOeHbl BbIHY)XOEHHO, ANAa TOoro YTOObI yBA3aTb KOHLbI C
KOHLaMMN.

e A3bik Java No3BONSET UCMONb30BaTh OOHM U TE XK€ MMeHa B pasHbIX 0bracTax BMOUMOCTH
— NPULLINOCL YTOYHATL KOHCTaHTY this nmeHem knacca: Nested.this, B.this .

e B GesbiMaHHOM knacce He MOXeET ObITb KOHCTPYKTOpa, Bedb MMS KOHCTPYKTOpa AOJIKHO
coBMagatb C UMEHeM Knacca, — MpULIOCh MCMONb30BaTh MMSA Cynepknacca, B npuMmepe
3TO Kracc object . Bmecto KoHCTpykTOpa B 0€3bIMSHHOM Kracce wucnonb3yeTtcs 6rok
MHMUnanmn3aumm aksemnnapa.

e Henb3sA co3gaTb 3K3eMMNSAP BMOXEHHOro Kracca, He co3daB MpeaBapuUTeNbHO dK3eMMsp
BHELLIHero Krnacca, — MpULLNOCh MOACTPaxoBaTh 3TO MPaBWUMo YTOMHEHUEM onepaumn new
MMeHeM 3K3eMnnspa BHeLLHero knacca— nest.new , theA.new, theB.new .

L] I'Ipw onpeneneHnn 3kK3emnndpa ykKasblBaeTCA MofiHoe UMA BJIOXKEHHOro Krnacca, HO B
onepaunn new 3anncbiBaeTcA NPOCTO KOHCTPYKTOP Kracca.

BeegeHne BMOXEHHbIX KIMAcCoB CUIMbHO YCMOXHWUMO CUHTaKkCUC M TMOCTaBWNO MHOro 3adad
pa3paboTumkam s3blka.

e MoxHO nNn HacnenoBaTb BNOXeHHble Knacckl? MoXHo.
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e Kak u3 nogknacca obpatutbCs K MeToay cynepknacca? KoHCTaHTa super yTo4HSeTCs
MMEHEM COOTBETCTBYIOLLErO cynepkracca, NogobHo KoHcTaHTe this .

e A MOIyT N BIOXXEHHbIE KNaccbl GbiTb paclUMpeHnsMmn gpyrux knaccos? MoryT.

MexaHn3M BrOXEHHbIX KNacCoB CTAHET MOHATHEE, €CNM NOCMOTPETb, Kakne darnbl ¢ 6anT-kogamm
cosgan KoMnunaTop:

e Nested$I$D.class — nokanbHbIN KNacc 0, BNoXeHHbI B knacc Nested ;
¢ NestedSl.class — 6e3bIMsAHHbIN KNacc;

o Nested$A$AB.class — knacc Nested.A.AB ;

o Nested$A.class — knacc Nested.A ;

¢ Nested$B$BC.class — knacc Nested.B.BC ;

e NestedSB.class — knacc Nested.B ;

e Nested.class — BHewHu knacc Nested ;

e NestedClasses.class - knacc ¢ metogom main () .

KomnunaTop pasnoxun mMaTpeLuki 1, Kak Bcerga, cosgan otaenbHble dannbl Ansg Kaxagoro kracca.
Mpn 3TOM, NOCKOMbKY B MAEHTUMMUKATOpPax HeOoMyCTMMbl TOYKW, KOMMUMATOP 3aMEHUN uX 3Hakamu
ponnapa. [Ons 6e3biMAHHOrO knacca KoMnunatop npuvayman wms. JlokambHbIM Knacc KOMAWASTOP
NMOMETU HOMEPOM.

Oka3sblBaeTcs, BIOXEHHbIE KMacChbl CYLLECTBYHOT TOMbKO Ha YPOBHE MCXOOHOrO koga. BuptyanbHas
MawmHa Java HuMYero He 3HaeT O BIOXEHHbIX knaccax. OHa paboTaer € OObIYHbIMW BHELLUHMMU
knaccamun. [Ons B3aMMOOENCTBUSA OOBEKTOB BIOXEHHbIX KIACCOB KOMMWUMNATOP BCTABNAET B HUX
cneumanbHble 3akpbiTble Nons. [o3ToMy B NOKanbHbIX Kraccax MOXXHO UCNOMNb30BaTb TOMbKO KOHCTAHTbI
obbeMnioLlero MetToaa, T. €. NepeMeHHble, MoMedeHHble cnoBoM final . BupTyanbHas malinHa NnpocTo He
Aoragaetcsl nepegaBaTbh U3MEHSIOLMECS 3HAYEHUSI MEPEMEHHbIX B JOKanbHbIN Knacc. Takum obpasom
He MMeEeT CMbICcNna NoMedaTb BITOXEHHbIE Kracchl private , Bce paBHO OHM BbIXOASIT HA CaMblii BHELLHUIA
YPOBEHb.

OTHoOLWeHusA "ObITb YacTbo" 1 "aBnaTbLca"

Tenepb y Hac MosiBUNMCbL [OBe pasfnuuyHble uepapxum knaccoB. OgHy wepapxuto oGpasyeT
HacnegoBaHVe KaccoB, ApYrylo — BIOXEHHOCTb KIaccoB.

Oﬂpeﬂ,eﬂMB, KaKune Krnaccbl 6y,D,yT HanucaHbl B BalLen nporpamMmme, U CKOJibKO X 6y/:|,eT, no,u,ymaﬁTe,
KaK CrpoeKTnpoBaTb B3anMMOLENCTBMNE KNaccoB? BblpaCTl/ITb nNbllLUHOE reHeanorn4eckoe gepeBo KrnaccoB-
HacnegHWKOB UK pacnmucatb MaTpeLLKy BITOXXEHHbIX knaccoB?

Teopusa OOl coBeTyeT Npexae BCEro BbIICHWUTb, B KAKOM OTHOLLEHUWN HAaxo4ATCs BalLM Kracchl p U
Q — B oTHoweHun "kracc Q gABnsieTcsa ak3emnnspom knacca p" ("a class Q is a class p") nnn B
oTHoweHun "knacc Q — vacTtb knacca p" ("a class Q has a class P").

Hanpumep: "Cobaka sBnsercs xmBoTHbIM" unu "Cobaka — 4acTb XMBOTHOrO"? FCHO, YTO BEpPHO
nepeoe oTHOoLeHWe "is-a", NoaToMy Mbl 1 onpeaenunu krnacc Dog kak paclumpeHne knacca Pet.

OTHoweHne "is-a" — 9T0 OTHoweHue "obobLleHue-geTanusaumsa”, oTHoweHwe Oonbluer unm
MeHbLUEen abcTpakumm, n eMy COOTBETCTBYET HacnegoBaHMe KIacCoB.

OTHoweHue "has-a" — aTo OTHOLEeHWe "uenoe-yacTb", eMy COOTBETCTBYET BIIOXEHME.
MonHbIN NpuMep peanu3sauum Knacca
/*
Knacc Complex
KoMniiexkcHsle umciia ULMPOKO MCIOJBBYHTCsI HE TOJIBKO B MaTeMaTHUKe.
OHM YacTO NPMMEHSIOTCSI B Irpadmueckmx npeobpasoBaHMSX,
B IIOCTPOEeHUMN cl)paxrra.nos, He T'OBOpSA yXe O @MBMKE M TeXHMYEeCKHUX IOUCLMIIJIMHAaX.
*/
class Complex {
private static final double EPS = le-12; // ToOYHOCTBL BHUYMCIIEHUMN

private double re, im; // DehcrBuTenbHAS M MHMMAas YacTb
// YeTHpe KOHCTPYKTOpa ***kkkkkkkkkkhkhkhkhhhhhhhhhhhhhhx

Complex (double re, double im) {
this.re = re; this.im = im;



};

Complex (double re) {
this(re, 0.0);
};

Complex () {
this (0.0, 0.0);
};

Complex (Complex z) ({
this(z.re, z.im);

};

// MeTomsl JOCTyma *kkkkkkkkkkkhkhkkkkkkkhhkkhkkhhhkkkkk

public double getRe() { return re;}

public double getIm() { return im;}

public Complex getZ() { return new Complex(re, im); }
public void setRe(double re) { this.re = re; }

public void setIm(double im) { this.im = im; }

public void setZ (Complex z) { re = z.re; im = z.im; }

// Momynes M apryMeHT KOMIUIEKCHOTO 4YMCJIa *Xxkkkkkkkkkkhk
public double mod() { return Math.sqrt(re * re + im * im); }
public double arg() { return Math.atan2(re, im); }

// NlpoBepka: OEMCTBUTENBHOE UMCIO?  Fkdxkkdkkdkdkdkdkkkkkhkhkhkikx
public boolean isReal() { return Math.abs(im) < EPS; }

// BHBOR Ha BKpaH *kkkkkkkkkkkhkhkkhhkhkhkhhhdkhhhhhhhkhhhkhhhkkdkk
public void pr() {

System.out.println(re + ( im < 0.0 ?2 "" : "+" ) 4+ im + "i");
}

// TNepeomnpepnenenne MeTOHOB kijlacca Object **kkkkkkkkkkkkkkkkkkhk
public boolean equals (Complex z) {
return Math.abs(re - z.re) < EPS &&
Math.abs(im - z.im) < EPS;
}
public String toString() {
return "Complex: " + re + " " + im;

}

// Meropm, peanusywume onepaumm +=, -=, *=, 6 [=

public void

add (Complex z) {re += z.re; im += z.im; }

public void sub(Complex z) {re -= z.re; im -= z.im; }
public void mul (Complex z) {
double t = re * z.re - im * z.im;
im = re * z.im + im * z.re;
re = t;
}
public void div(Complex z) {
double m = z.mod () ;
double t = re * z.re - im * z.im;
im = (im * z.re - re * z.im) / m;
re =t / m;
}
// Merops, peanusyoume onepauym +, -, *, [/

public Complex plus (Complex z) {
return new Complex(re + z.re, im + z.im);

}
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public Complex minus (Complex z) ({
return new Complex(re - z.re, im - z.im);
}
public Complex asterisk (Complex z) {
return new Complex (
re * z.re - im * z.im,
re * z.im + im * z.re );
}
public Complex slash(Complex z) ({
double m = z.mod() ;
return new Complex (
(re * z.re - im * z.im) / m,
(im * z.re - re * z.im) / m );

// Npoeepum pabory kinacca Complex
public class ComplexTest{
public static void main(String[] args) {
Complex zl = new Complex(),

z2 = new Complex(1.5),
z3 = new Complex (3.6, -2.2),
z4 = new Complex(z3) ;
System.out.println() ; // OcTaBnsieM nNycTy® CTPOKY
System.out.print("zl = "); zl.pr():
System.out.print("z2 = "); z2.pr();
System.out.print("z3 = "); z3.pr();
System.out.print("z4 = "); z4.pr();
System.out.println (z4); // PaBoraer MeToxn toString()
z2.add (z3) ;
System.out.print("z2 + z3 = "); z2.pr();
z2.div (z3);
System.out.print("z2 / 23 = "); z2.pr();
z2 = z2.plus(z2);
System.out.print("z2 + z2 = "); z2.pr();

z3 = z2.slash(zl);
System.out.print("z2 / z1 = "); z3.pr();



