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Co3llaHo B MHTEIIIEKTYaIbHOM M3/1aTeNbeKoi cucteme Ridero

YacTtb |. Teopusa
NnaBa 1. BBeaeHune

S3bIK IpOrpaMMUPOBAHUS — 3TO MHCTPYMEHT pelIeHUs NIPUKIaIHbIX 3a7a4u. B naeane paspaborunk
JIOJKEH XOPOIIOo pa30MpaThCsl B HECKOJIBKUX SA3bIKaX MPOTPAMMHPOBAHUS H 110I0MPATh
MHCTPYMEHT MO/ 33/1a4y, & HE MbITaThCs MI0JOTHATh 3a7a4y 10/ BO3MOKHOCTH UHCTPYMEHTA.

[Tocnie mpouTeHrs 3TONW KHUTH Bbl OJYYUTE JOCTATOYHO IOJHOE IPEICTABIECHUE O sI3bIKE Java

U €r0 BO3MOKHOCTAX. MOXKeT faxe 0Ka3aThCsl, YTO OH HE MOJIXOAUT ISl BALIUX Ce20OHAUMHUX
3a/1a4. 3aMeyaTesbHO! — Bbl HE IOTEPSETE HAPACHO BpEMS Ha UTEHUE TOJICThIX y4EOHHUKOB

U yriIyOJIeHHOE U3y4eHHe S3bIKa. 3aTO BbI OyeTe XOPOILO 3HATh, ISl YET0 MPUTOIUTCS SI3bIK Java,
U CMOJKEeTe BEpHYTHCS K HEMY B Jt000e Bpems. Eciu Java — IMEHHO To, 4TO BaM ceiuac Hy’KHO, TO
II0CJIE€ IPOYTEHUS ATONW KHUTH OyJeT Jierye NpUCTYNUTh K YIIyOJI€HHOMY U3YUEHUIO S3bIKA.

O0BbeM U CI0)KHOCTh MaTepHaa BBOJHOTO Kypca MoJ00paHbl TaKUM 00pa3oM, 4TOOBI yaessis
1o Beyepam 1—2 yaca Ha YTeHHE U PabOTy C KOMITBIOTEPOM, BBl MPUOIM3UTEIHHO 32 HEJEIIO
CMOTJIM OBJIa/IeTh HaBbIKaMH NPOrpaMMHUPOBaHM Ha si3bIke Java B cpejie pa3padbotku NetBeans.

Pa3zymeercs, 3Ta KHUTa CTaHET JIMIIb IEPBBIM 1IarOM B U3YUEHUH sI3bIKa Java u cpejibl pa3paboTKu
NetBeans. Briepenu Bac %1eT OMCK ¥ YCBOEHHE OTPOMHOT0 00beMa HHPOPMAIIUH.

1.1 OcoGeHHOCTH TeKCTa KHUIU U apxuB c¢hannos

Kuura noarorosiieHa u omyOIMKOBaHa IMPU TIOMOIIH U3JIaTENIbeKOTo cepBuca Ridero. D1o HOBEII
MIPOEKT, KOTOPBI MOMOTAET U3/1aBaTh KHUTH OBICTPEE U JIENATh UX JICIICBIIC U JOCTYITHEE.

Ho TexHnueckne BO3MOXKHOCTH M3AATeENs II0KA HE IMOJHOCTBIO aJallTUPOBAHBI K U3JaHUIO
TEXHUYECKUX TeKCTOB. Hanmpumep, cuctema Habopa TEKCTa aBTOMAaTHYECKH 3aMEHSIET B JINCTUHTaxX
JIBOMHBIE «TEXHUYECKUE)» KABBIYKU HA «JIMHI'BUCTUYECKUEY, TBOMHON MUHYC (JIEKPEMEHT)

Ha JUIMHHOE TUpE. MBI IPOCUM OTHECTUCH C IOHUMAHUEM K 3TUM MEJIKUM BPEMEHHBIM
HEZ0CTaTKaM U3J1aTEIIbCKOIO CEPBHCA.

B (aiinoBoM apxuBe KHUTH BB HAalIeTe TIOJHBIC UCXOIHBIE KOIBI BCEX MTPUMEPOB MPOTPaAMM
W3 KHUTH, a TAKXKE JOMOJHUTEIBHBIE (haillibl ¢ HAbOpaMu HKOHOK JyIs Tpaduueckoro uHTepdeiica.
ApXUB MOXHO CKa4yaTh U3 (HaHIOBBIX XPaHIIIUII]

Dropbox:

https://www.dropbox.com/s/wo0u8916cnyc31p/Java_Files.zip?dl=0

Sunexc Juck:

https://yadi.sk/d/floAfXyp3Si8gP

1.2 U peonorusa Java

Pa3pabotka si3pika Java Hagamack B 1990 roay mon HazBanuem Oak (j1y0) — He camoe mydiiee
Ha3BaHUE JUI MHTEIUIEKTYaIbHOTO TPOoIyKTa. B mporiecce paboThl 3HAUNTENEHO N3MEHHUIIACH
KOHICIIMA A3bIKA, a4 3aTEM U €I'0 Ha3BaHUC. OKOHYATEILHBIN BapUaHT OTKPBLITOT'O

1 00IIeTIOCTYTHOTO si3bIKa Java ObuT 00HapooBaH B 1995 rony.

Henb3st cka3ark, 9TO HOBBIH S3BIK JIETKO U OBICTPO 3aBOEBAJ OMYIISIPHOCTh, HO CETOJTHS 3TO CaMbIi
BOCTpeOOBaHHBIN SA3bIK IporpaMMupoBanus. OH yJauHO 3aHsJI HULLY SI3bIKA JJIs TPUIIOKEHUIN



MacCOBOTIO IOJIb30BaHUs, IIUPOKO pacnpocTpaHseMbix yepe3 MHTepHeT. [l Takux NpuiloKeHun
Ba)KHA HE3ABUCUMOCMb Om niaamgopmul — paboTa MPUKIIaJHON IPOrpaMMBbl HE JIOJKHA 3aBHCETh
OT aNmnapaTHOM 4acTH KOMIIbIOTEPA U ONEPALIUOHHON CUCTEMBI.

IIpu pacnpocTpaHeHuu NporpamMM Ha si3blKe Java HE BO3HUKAET MPOOJIEM C OTCYTCTBUEM

Ha KOMITBIOTEPE TI0JIb30BATENS HY)KHBIX IIPOTPAMMHBIX OMOIHOTEK Wi Moaynel. Juctpudyrus
IpOrpaMMBbI Ha SI3bIKE Java, Kak IpaBUJIO, COCTOUT U3 OJHOTO (haiia, KOTOPbIi COAEPKUT B cede
BcE HE0OXoquMoe 71t paOOThI MPUIIOKEHUS HA JIF0OOM KOMIIBIOTEPE C YCTAHOBJICHHOH
Java-mammHoii. Bipouewm, B coctaB AucTpuOyTHBa MHOTAA MOTYT BXOJIUTh OT/IE/IbHBIE BHEIIHNE
(aiinel HacTpOeK WK 0a3bl JaHHBIX, KOTOPbIE HEBO3MOYKHO YITAKOBATh BHYTPSH (aiina
CKOMIIMJIMPOBAHHOTO TPUJIOKEHUS.

SI3bIK Java momyssipeH ele U MOTOMY, YTO MPUMEHSIETCS MTpH pa3paboTke mpuitokeHuit Android.
MO’KHO TIHCaTh MPUIIOKEHUS Ha «YUCTOMY si3bIKe Java (B peanusanuu Java Mobile) nim
MCTIOJIB30BATh CPey pa3padOTKU, MPEAOCTABISIONIYIO paCIIUPEHHBIE BO3SMOXKHOCTH. B mr060M
ciiydae 3HaHHE Java sIBIsIeTCst 00s13aTeIIbHBIM YCIIOBUEM IS pa3paboTyrka npuioxenuit Android.

OdunmanpHas cpena pa3padOTKU MporpaMM Ha Java MOJIHOCTBIO OecIuiaTHasl, BKIII0Yast 00JIbIIOe
KOJIMYECTBO JIOTIOJHUTEILHBIX MOJTYJICH 1 OMOIMOTEK, pa3pad0TaHHBIX COOOIECTBOM
nporpaMMucToB. CyIiecTBYIOT IJIaTHbIE HHCTPYMEHTHI pa3pab0TKH, HO MBI IPEKpacHO o0oiineMcs
0e3 HuX.

V a3p1ka Java HU3KUH MOpOr BXOKJACHUA — MEPBLIC MTOJIC3HBIC TPUIJIOKCHUA C IOJITHOIICHHBIM
rpadguyeckuM HHTepercoM MOXKHO CO3/1aBaTh Yepe3 HECKOJIBKO AHEH rocie Havaia n3y4eHus
a3bika. 1o 3Toil mpuunHe A3bIK Java OUeHb MOMYISIPEH, HAIPUMED, CPEAN PaIUOIIOONTENEH,
KOTOpBIE pa3padaThiBatOT COOCTBEHHBIE MTPUIIOKEHUS TSI B3AUMOICHCTBUSI KOMITBIOTEPOB

C DJIEKTPOHHBIMHU YCTPOMCTBAMU.

Pazymeercs, Java mmpoko npumeHsieTcsi B IpodeCCHOHATBHON Cpejie. ITO MOIIHBIN S3BIK
MIPOTrPaMMHUPOBAHUS C TTOJIEPKKON MHOTOMIOTOYHOCTH, Ha KOTOPOM pa3pab0TaHO OOJIBIIOE
KOJIMYCCTBO KOMMEPUCCKUX HpHJIO)KGHPIﬁ.

JlaBaiite paz0epemcsi, kak paboTaeT Java—mporpamma.
1.3 Kak paboTaeT Java

S3bIKM IpOrpaMMUpPOBaHuUs OOIIET0 Ha3HAUEHUSI MOYKHO pa3JeNIuTh HA uHmepnpemupyoujue
U KOMRUAUPYIOwue.

B nepBoMm ciydae criennanbHasi IporpaMmmMa—HMHTEPIPETATOP NOOYEPEAHO TPEOOPA3OBHIBAET
KQKJIyI0 CTPOKY IPOTPaMMBbI B KOMAH/IbI IIPOLIECCOPA U OTIIPABIISIET UX HA BBIIIOJIHEHUE MO/
YIIPABJICHUEM ONEPALMOHHON cucTeMsl. [1oaTOMY [UI Ka)XA0r0 THUIIA IIPOLECCOpa U ONEPALIUOHHON
CHCTEMBI HY)KHA OTJIeNIbHAs BEpCHUs HHTepIpeTaTopa. HTepnpeTnpyemMpie mMporpaMmMbl pabOTaOT
MeJJIEHHEE, YeM CKOMIIMJIMPOBAHHBIE, IOTOMY YTO [TOCTPOYHOE NMPeoOpa3oBaHKUE MTPOrPaMMBI

B JIBOMYHBIN KOJT 3aHUMAET O0JIbIIIE BPEMEHH, YEM BBINOJIHEHHE rOTOBOro Koja. Ho cymectByror
CUTYaIlMM, KOTJ1a IPUMEHEHNE UHTEPIPETATOPA OIPABAAHO.

Bo BTOpOM ciydae KOMIHIISITOP 3apaHee U MOJTHOCTBIO TPpeoOpas3yeT nmporpamMmmy B OMHAPHBIH
IIPOLIECCOPHBIN KOJI. DTa MpOLEAYypa BBITOJIHAETCS OJIMH pa3. [lanee nporpamMmma pacpocTpaHsercs
B BHJIE TOTOBOI'O KOJIa U MOKET OBbITH 3ammylieHa 0e3 yuactus komnuisaropa. [Ipu satom Toxe
HE00X0IMMO 00eCTIeYNTh COBMECTUMOCTD KOJA IMPOTPaMMBI C IPOLIECCOPOM U OIIEPALIMOHHON
CUCTEMOM KOMIIBIOTEPA MOJIb30BATES.

Java — HeoObIUHBIH sI3bIK TporpaMMupoBanus. [Ipy KoMnuIAMY porpaMma Ha a3bIke Java
MpeBpalaeTcs B CHeHaIbHbIN Oatim-ko0. OH mpeAcTaBiIsieT co0oi Habop YHU(DUIIMPOBAHHBIX
WHCTPYKIUH i crietanbHon Java-wawunet (Java Virtual Machine, JVM), ycTaHOBIEHHOM



Ha KoMIibroTepe. MHbIMU cli0BamMu, IpOrpaMma BBIIIOJHAETCS BHYTPY BUPTYaIbHOM MAallIVHBI,
KOTOPasi CILY’)KUT «IIOCPEIHUKOM» MEXKY POrPAMMON U KOMITBIOTEPOM.

CoBMeCTUMOCTD BalIero MPUIIOKEHHS C allapaTHON YacThl0 KOMIIBIOTEpA U OTIEPALlMOHHOMN
cUCTeMOl o0ecrieunBaeTcss BUPTyalbHON MalIMHOM. Bbl MokeTe 13 mporpaMMel oOpaiiarbest

K IMOpTaM KOMIbIoTEpa, (haiiIoBoi wim rpaduaeckoil CUCTEME, U COBEPIIICHHO HE 33 yMBIBATHCS
0 TOM, Kak 3T0 OyzeT peann3oBaHo. O6 3TOM NM03a00TUIINCH pa3padOTUMKU HY)KHOW BEPCUU
Java-mamuHel.

Taxum oOpa3om, BMeCTO TOro, 4ToObl pa3padaThiBaTh pa3Hble BEPCUH NMPUKIIAJAHON MPOTrpamMMBbl,
JOCTaTOYHO YCTAaHOBHUTH HAa KOMIBIOTEP TOTOBYIO U OECIUIaTHYIO Java-MamuHy, KOTopas
YUUTBIBACT U Pea3yeT 0COOCHHOCTH OTIEPAlMOHHON CUCTeMBL. BupTyanbHbIe MaliHbI Java s
OO0JIBIINHCTBA ONIEPALIMOHHBIX CHCTEM MOXHO CKauaTh Ha caliTe wWww.java.com. B onepannonnyio
cucremy Android monaepskka Java BcTpoeHa 1o yMOJTYaHHIO.

Java-maimHa He 3aHMMaeT MHOTO MECTa B IaMsATH KOMIIbIoTepa. Bpemena, korja nporpammsl
Ha s3bIKE Java JI0JITO 3alyCcKaliuCh U MEUIEHHO paboTalM, OCTAIUCh B npoiioM. Celiyac OHU JIMIIb
HE3HAYUTENIFHO OTCTAIOT B OBICTPOACHCTBHH OT OOBIYHBIX CKOMITHIIMPOBAHHBIX IPOTPAMM.

UTo0Ob! N30€KaTh MyTaHUIIBI, OTMETHM, YTO S3bIK JavaScript He IMeeT HUYero OOIIEro C sI3bIKOM
Java. DTO sA3bIK JUI HallMCaHUs CLIEHApUEB (CKPUIITOB), KOTOPBIE BKIIIOUEHBI B COCTaB
HTML-cTpanuil 1 BEIIOTHSIOTCS cpeacTBamu Opaysepa. CiioBo «Javay Obu10 100aBICHO
koMmrmanueit Netscape — pa3paboTankoM si3bika JavaScript — HCKITFOUNUTETBHO U3 MAPKETHHTOBBIX
COOOpaXKeHMIA.

1.4 Y10 ynTaThb pansblie?

O HpOI‘paMMI/IpOBaHI/II/I Ha A3BbIKC Java N31aHO MHOT'O XOpOHII/IX KHHUI', B TOM YHCJIC HA pyCCKOM
si3bIKe. HacTosiTenbHO PEKOMEH/TYI0 HECKOIBKO M3JIaHUN, KOTOPbIE 0COOEHHO XOPOIIH IS
3HAKOMCTBa C Java:

Xaouoyaaun U. L. Camoyuntens Java. — 3-¢ uzg., mepepad. u nom. — CI16.: BXB-IlerepOypr,
2008. — 768 c.

Xaouoyaaun U. 1. Java 7 B nognunnuke. — CI16.: BXB-ITerepOypr, 2012. — 768c.
IIpoxopenok H. A. OcuoBsl Java. — CII6.: BXB-IletepOypr, 2017. — 704 c.

Bacuiases A. H. IIporpammupoBanue Ha Java 1iis1 HauuHaomux. — Mocksa: M3narenscTBo
«9», 2017. —704c.

Momnaxos B. B. fI3bik nporpammupoBanust Java u cpeaa NetBeans. — CI16.: BXB-IlerepOypr,
2012. —704c. + DVD.
1.5 [lpyrue kHurn aBTopa

HPY?;BSI, €CJIKM Bbl MHTCPECYCTCCh TEXHUYCCKHUM TBOPUYCCTBOM U MMPOTpaMMUPOBAHHUEM
MUKPOKOHTPOJIJICPOB, BaM MOT'YT MIPUT'OAUTHCA 5TH KHUTU!
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https://www.ozon.ru/context/detail/id/135412298/
NnaBa 2. NoarotoBka K pabdoTe ¢ Java

JIaBHO OCTaJUCh B MPOILJIOM BpeMeHa, KOTJa MPOrpaMMHCT HaOUpaT UCXOAHBIN KO MPOTpaMMBbI

B TEKCTOBOM PEJIAKTOpPE, a 3aTeM 3aITyCcKal KOMITWIATOP B KOMAaHIHOH CTPOKE M MyYUTEIHHO
IBITANICS Pa300paThes B COOOMIEHUAX 00 omnoOkax. Teneps 1000 cephe3HbI S3bIK
MIPOrPAMMHUPOBAHWSI PACTIONIATACT UHMe2PUPOBAHHOU cpedotl paspabomxu (Integrated Development
Environment, IDE). 310 cienuanbHbIii HA0Op HHCTPYMEHTOB pa3padOTUYHKa, KOTOPBIH MOXKET
BKJTIOYATh B €051 PEJAKTOP CO MHOXKECTBOM YAOOHBIX (DYHKIIMH, CPEICTBO YIPABIEHHS TPOCKTAMHU,
KOMIHJISITOP, OTIAMYHK, SMYIATOP MOOMIIBHBIX YCTPOMCTB, CIIPABOYHYIO CUCTEMY M MHOTOE

Ipyroe.

B HACTOAICC BPEMA ISl IPOTrpaMMUPOBAHUSA Ha A3BIKE Java MPUMCHACTCA HCCKOJIBKO MOITYJISPHBIX
cpen paspabotku: NetBeans, Eclipse, JDeveloper, JBuilder, IntelliJ IDEA.

B 93T0i1 KHHTE BBI MO3HAKOMUTECH ¢ OectuiaTHOM cpenoit NetBeans, kotopast pazpaborana
KOpIopaiueit Sun u pacupoCcTpaHseTcsi ¢ OTKPBITBIM UCXOAHBIM KoJI0M. JlomyckaeTcst
HCII0JIb30BAHUE CPE/Ibl B KOMMEPUECKUX pa3padboTkax. Ha3BaHue cpeabl COEPKUT UTPY CIIOB:

Java — coprt xode, Beans — 3epHa. B Toxxe Bpems cnoBocoueranue Net Beans M0okHO miepeBecTH Kak
«CETCBBIC KOMIIOHCHTBI», ITOTOMY YTO AOIOJHHUTCIBHBIC KOMITIOHCHTLI IDE M0XHO ckaunBaTh

U3 CETH TI0 Mepe HeOOXOIMMOCTH.

[TycTh Bac He cMyIIaeT OECIIATHOCTh M OTKPBITOCTh McX0oAHOTO Koa NetBeans IDE. ITo MmEeHHIO
MHOTHUX TPO(EeCCHOHATBHBIX IPOTPAMMHUCTOB, 3Ta CpeJia SIBISETCS caMOi yJOOHON U Pa3BUTOM.



Omna ocHaIeHa OTIMYHBIM PEAaKTOPOM rpadudeckux HHTEPHEHCcOB U MPOIBUHYTHIM CPEACTBOM
pa3pabOTKU PUIIOKEHUH JIJIT MOOWIIBHBIX YCTPOMCTB.

BosmoxxHOCTH CpCAbl MOKHO paCIIupATH IMPU IMMOMOIIH OecrIaTHBIX IJIaruHOB, KOTOPLIC
pPasMEIICHEBI B CIICHIUAJIBHOM PCIIO3UTOPUN.

2.1 YctanaBnuBaem JDK n NetBeans

YToOBI IPUCTYIUTH K MIPOrPaMMHPOBAHUIO Ha Java, Bbl JIOJKHBI YCTAHOBUTH Ha CBOM KOMIIBIOTED
nBa oosa3arenpHbIXx KoMmouenTa: JDK u NetBeans.

JDK (Java Development Kit) — cpencTBo pa3paboTKH, B COCTaB KOTOPOTO BXOJAUT KOMITUIISITOP,
OubIMoTEeKH, CripaBOYHAs JOKYMEHTAIHS, U COOCTBEHHO cama cpefia BRINOJIHEeHus nporpamMm JRE
(Java Runtime Environment). B nmpunIumne, MOXHO 000HWTHCH STUM HAa0OpOM, HO BaM MPHUAETCS
HaOWpaTh KO MPOTPaMMbI B KAKOM-TO TEKCTOBOM PEAAKTOPE U BPYUHYIO 3aITycKaTh KOMIHIISATOP
13 KOMaHIHOW CTPOKH. B TakoM ciryyae He MOXeET OBITh pEUr O CPEACTBAX OTJIAAKH HITH
BU3YaJILHOTO PEAaKTHPOBAHUS UHTEP(EHCOB.

J1J1s1 TOJTHOTICHHOH ¥ KOM(OPTHOU paboThI mocie ycranoBku JDK HE0OX0IMMO YCTaHOBHTH
o6ostouky NetBeans. [Ipuuem ycTaHOBKY CJeIyeT BBIIOJHITH MIMEHHO B TAKOM TMOPSIKE — CHavYaJa
JDK, 3arem NetBeans. B mpoTHBHOM ciydae BaMm NMpHUAETCS BPYYHYIO yKa3aTh MyTH K ¢aitnam JDK
B HacTtpoikax NetBeans. Ho MbI moctynum enie npouie ¥ BOCIOJIb3YeMCs COCTaBHBIM [TAaKETOM
«JDK + NetBeans Bundle». YcranoBmmk makeTa cienaeT 3a Hac BCIO padoTy.

Boiinute Ha caiit Oracle mo agpecy

http://www.oracle.com/technetwork/java/javase/downloads/jdk-netbeans-isp-142931.html

Ecau x ToMy MOMEHTY, KOT/1a BBl UATaeTe 3Ty KHUT'Y, u3menurcs sepcust JDK nnu NetBeans IDE,
TO yKa3aHHas CChbUIKAa MOXET IepecTars paboraTh. B TakoM ciryuae BBeAnTe B JI00YIO IIOMCKOBYIO
cucremy kiroueBbie cinoBa «JDK NetBeans IDE bundle», u 3o OyzneT npore, yem UCKaTh HOBYIO
CCBUIKY Ha 3aIlyTaHHOM KOpIopaTuBHOM caiitre Oracle.

[enxauTe MO MyHKTY «Accept License Agreementy (IIpuHATE TUIIEH3HOHHOE COTIIANICHUE)

U CKayaiiTe ycTaHOBOYHBIN (haiiin 1uist cBoelt oneparioHHoi cucteMbl. OOpaTuTe BHUMaHHE
Ha COOTBETCTBHE pa3psaHOCTH. B mpumepe Ha puc. 2.1 BeiOpan naket st 32—paspsanoit OC
Windows.
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Puc. 2.1 Beibop ycranoBouHoro daiina JDK + NetBeans bundle

3amycTuTe YCTaHOBOYHBIHN (hailyl M COTTaCUTECh CO BCEMHU MyHKTaMU HAacTpoek. Ha MoMeHT
MOATOTOBKM KHUTHU pactipocTpassuiack Bepcust NetBeans IDE 8.2. ITpu nepBoM 3amycke NetBeans
HaBepHsIKa OOHAPYKUT OOHOBJICHUS U MPEIOKUT 3arpy3uTh ux. [locie yctaHOBKM OOHOBIICHUI
MO>KHO MIPUCTYNATh K 3HAKOMCTBY ¢ nHTepdeiicom NetBeans 1 HanucaHHIO MEepBOI MPOrpPaMMBbl.

2.2 CornaweHue o6 nmeHax

[Tpexxae, yeM NPUCTYNUTH K CO3JAHUIO TIEPBOTO MPOEKTA, ceIaeM HEOOIbIIOE OTCTYIIICHNE

U TIEPEUUCIIIM OCHOBHBIE [TPABUIIA COCTABJICHUS UMEH B si3bIKe Java. O0s3aTeabHO U HYXKHO
BBINIOJIHATH 3TH IIpaBwiia? Eciiu Ha 3BaHOM Y)KHHE BbI Oy/ieTe BBITUPATh PYKH O CKaTE€PTh, TO BaC
HE IPOTOHAT u3-3a ctosa. Ho BTopoii pa3 He npuriacst. C BbIIIOJHEHUEM OOIIETPHUHATBIX
COTJIAIICHUH B IMporpaMMHUpPOBAaHHU ITOXOXKAA CUTyallUs. OTKIJIOHEHHE OT IpaBHUJI UMCHOBAHUA

B OOJIBIIIMHCTBE CJIy4dacB HC BbI3OBCT OIHI/I6Ky KOMITUJIAIIUHU, HO 3aTPYAHUT NOHUMAaHUEC UCXOJHOTO
KOJa APYrUMH Iporpammuctamu. boiee Toro, qaxe Bam OyzieT TpyJHO pa3padbaThIBaTh

Y OTJIAKUBATh COOCTBEHHBIN KO/, 00paIIasch K 9y>KUM IpUMeEpaM C KOPPEKTHO 33aHHBIMU
uMeHaMu. Hasio ¢ epBBIX MIAroB MPUYYUTh Ce0sl K CTPOTOMY COOJIOIEHUIO KaK (pOpMalIbHBIX, TaK
Y HETHMCAHBIX MPABUII TPOTrpaMMUpOBaHusi. PaboTocrocoOHOCTh MPUIIOKEHUS — HE €MHCTBEHHBIHN
KpUTEpUH KauecTBa KOJa.

SI3p1k Java peructpo3zaBucumsblii. Hanpumep, filesize u fileSize — pazusie umena. Tem He meHee,
Tydine u30eratb UCTIOIb30BaHUS UMEH, KOTOPBIE Pa3IMYaroTCs JIUIITh PETUCTPOM CUMBOJIOB, YTOOBI
HE 3aTPYJHATH MOHUMAHKE U OTIaKy mporpammbl. OObIdHO «TopOaThiii peructpy» (Camel casing)
MIPUMEHSIETCS JUIsl BBIJICIICHHS IIEPBBIX OYKB CIIOBa B COCTaBHOM MMeHH, Hanpumep, MyFirstClass.

Wtak, BOT MyHKTHI coTfameHus o0 nMeHax Java (B ckoOKax MpUBEICHBI IPUMEPHI):

IMakeTnl ¥ MOANAKETHI — CYIIECTBUTEIbHBIC B €IMHCTBEHHOM YHCJIC, TOJBKO B HIDKHEM PETUCTPE,
B COCTAaBHBIX UMEHAX CJIOBA pa3JIeNIIOTCs MOoqUepKuBanueM (input control).



Kunaccol u nHTep@deiichbl — CyleCTBUTENBHbBIC UITN CIOBOCOYETAHUS B 3HAUCHUU
CyIIeCTBUTENLHOTO. [IepBbie OyKBBI CJIOB B BEPXHEM peructpe, ciona He pasnenstores (Userlnfo).
Nmena kmaccoB—uCKIIIOUeHUH 3akanunBatorcst ciioBoM Exception (InvalidCountException).

KHaCCBI—HaCHeHHHKI/I — PCKOMCHAYCTCA UCIIOJIL30BATh UMCHA, B KOTOPBIX COACPKUTCA UM
poautenbckoro knacca (LocalConnect extends Connect). MckiroueHne COCTaBISIOT UMEHA
KJIACCOB—HACIIETHUKOB, U3 KOTOPBIX OUEBUIHO, YTO OHU HacieayloT cynepkiacce (Oval extends
Figures).

IoJist 1 JI0OKaJILHBIE MIepeMeHHble — CYIIIECTBUTEIBHBIE B HUKHEM peructpe (size). Eciu
Ha3BaHME COCTABHOE, TO CJICAYIOLIUE CI0BA HAUMHAIOTCS C 3arJIaBHOM OYKBBI, pa3/ieUTEIN

He ucnoab3yroTcs (imageHeight). iMena mepeMeHHBIX JTIOJDKHBI COOTBETCTBOBATH TUITY XPAHUMBIX
naHHbIX. Hanpumep, nms nepeMenHoi currentUser MHTYUTUBHO COOTBETCTBYET HOMEPY
1oJIb30Bartens (1eaoe yucio). s XxpaHeHus: MMEHU T0JIb30BaTels (CTPOKa) JIydlle UCIO0Ib30BaTh
nepeMeHHyro ¢ uMeHeM currentUserName.

Ilepemennbie Tuna static final — cymmecTBuTeNnbHBIE UIIU CIIOBOCOYETAHUSI B BEPXHEM PETUCTPE,
cioBa paszzaenensl noguepkuBanusMu (MAIN COLOUR).

Metoanb! — riiarossl B HuxkHeM peructpe (calculate) nnm cinoBocoueTanusi, OTpakarolie IeHCTBUE
(printAmount). ['maroser AOHKHBI MAKCUMAIBHO TIOJTHO M TOYHO OIUCHIBATH JICHCTBHE, KOTOPOE
BBITIOJIHACT MCTO.

HNmena MeTo10B, BHIMOJHSIOIMX YTEHUE WK U3MEHEHHUE 3HAUEHUH TTOJIEN KI1acca, TOJKHBI
HAaYMHATHCS Ha get u set cooTBeTcTBeHHO (getFileSize, setFontColour). NckimoueHne cocTaBisitoT
METO/IbI, BO3BpAIIAIOIINE 3HAYSHUS ToJiel Tuma boolean. Ux nMeHa Mo KHBI HAUMHATHCS Ha 1S
(isFileOpen).

HNmena MECTOJ0B, BBIIIOJIHAOIIMUX HpeO6pa3OBaHI/I€ K ApyromMy TuUily JaHHbIX, HAYUHAIOTCA
Ha to (toString).

Nmena MeTo10B, KOTOpBIE CO3/a0T U BO3BPAIlal0T 00BEKT, HAUMHAIOTCS ¢ create (createDataset).

MMeHna MeTo10B, MHUITMATH3UPYIOIIHNX TTOJIS Kilacca WK SJIEMEHTHI rpaduueckoro naTepdetica,
HAaYMHAIOTCA ¢ init (initWindow) 1 IpUMEHSIOTCS TOJIBKO B KOHCTPYKTOPE Kiacca.

2.2.1 3ape3epBHpOBaHHbIE CJI0BA U JIUTEPAJIbI

B tabnuue 2.1 npuBeneHb! KIIOUEBBIE CII0BA, 3apE3ePBUPOBAHHBIC /ISl CHHTAKCHUYECKHIX
KOHCTPYKIUH s13bIKa Java. OHU HE MOTYT ObITh UMEHAMHU IIE€PEMEHHBIX, KJIACCOB U T.II., UX HEJb35
IIEPEOIPENETATD.



Tabnuuya 2.1 3apesepBMpOoBaHHbe cnoBa A3bkKa Java

abstract assert boolean break byte
case catch char class const
continue default do double else
enum extends final finally float
for goto if implements import
instanceof | int interface long native
new package private protected public
return short static strictfp super
switch synchronized | this throw throws
transient try void volatile while

2.3 MNepBbI NpoeKT Ha Java

Ceituac BbI cO31aIUTE CBOW NEPBBIN NPOEKT. BO3MOXKHO, y Bac MOSBUTCS MHOTO BOIIPOCOB,
HO HE BOJHYHTECh — OTBETHI OyAyT JaHbl mo3ke. CHavasa BBl JOJDKHBI MTOJIYYUTh 0a30BbIe HABBIKU
pabotsl ¢ NetBeans IDE, uto0Obl HCIIOb30BaTh MPUMEPHI IO MEPE MPOYTEHHS KHUTH.

3amyctute NetBeans. Beioepure myHkTel MeHIO Daiij | Co31aTh MPOEKT WM HAKMUTE Ha 3HAYOK
¢ M300pakeHNEM 3eJIeHOM MaNKu U CUMBOJIA «+». Beibepure kateroputo Java u Tun npoekra

Ipunoskenue Java (puc. 2.2). Beeaure nms HoBoro npoekta. [Tycts 310 Oyner HelloJava (puc.
2.3).

i:] Coagate Rpoect x
Liarm Busbipate npoext
1. BuifipaTs npoexT Q, dunsp: |
2
EaTanopim: Mposers
o 3 Codename One 2 Npanowewie Java
[~ El & GufinnoTers naccos Java
: JmwaFy, B¢ Nipossy Java £ CywscTRYSIN IE00gHsIEN Sainsm
Ej Maven & Npoerr Java coofioghoi dopan

£ Mogynw MetBeans
o 2 Mpunoopw

Oniscanae

Co3gser HoBOE NPMNOXEHRe Java SE B cTasapTHou NpoesTe coeds D Taos Mo¥HD COIETE =i
rRaswil mnace npoerra, B crangapTeex npoesTax ana copos, BeNONHERRE 1 OTRAAKE BCAORIETCR El
coALAHHLIA cpenoR IDE cusnapui cOoprm Ant. [=|

[oreer ][ e | [_omem ][ _coes

Puc. 2.2 BeiGepute Tum npoekra Java



Ej Hoewid NMpunoxcerne Java b4

Warw HMA W pacnonomenae

1.  Bufpate nposer 1AuB npoexTs Hedolava

2. HuA W pACNONOMEHRE
Pacnonoxeie npoecra. (O Wsersivaler\Documents\NetBeansProjects | Ofaop, .
Mansa npoexTa Cilsers\valerDocuments\NetBeansProjecis\Helolava

:_. FICNORL30BATs OTOAALHYID NANKY [N XpaHaHus Gunuorex

l-" CoagaTs Mmanswil kMacc :he_ug:upfp Hedolava

< Hasag [ I loTosa I COruena Cnpasra

Puc. 2.3 Beenute Ha3BaHue NpoeKTa

OOpaTuTe BHUMaHHE, YTO BaM IPEUI0KEHO CO3ATh 2lAGHbIL K1acc, ATIsl KOTOPOTO aBTOMATHYECKH
copmupoBano umst nakema. Tak Kak Ha3BaHUE ITAKETa COCTOUT U3 IBYX CJIOB, IOCTaBbTE MEXKIY
HUMH T0TYEPKUBAHIE, YTOOBI UMS TTAKETa TIOJTHOCTHIO COOTBETCTBOBAJIO COTJIANICHUIO 00 NMEHAX.
Haxxmute xHOTIKY I'0TOBO, 11 Yepe3 Heckobko cexyHa NetBeans copmMupyer HOBBII IPOEKT

Y OTKPOET Ma0I0H UCXOTHOIO KOJA.

[Toxa He oOpariaiiTe BHUMaHUS Ha CepbIe CTPOKH KOMMEHTAPHEB, T/I€ MPEIOKEHO BBECTH
MH(OPMAIINIO O JIMIIEH3UU U aBTOPE MPOoeKTa. Ecim 3T KOMMEHTapuu MEIIaroT, yAaTUTe UX.

Haiinure ctpoky
// TODO code application logic here

Omna yka3bIBaeT Ha MECTO, B KOTOPOE HEOOXO0AMMO BCTABUTh OCHOBHOM UCTIOIHIEMBIN KoJ1. BmecTo
ATOW CTPOKH BBEJIUTE

System.out.println («Hello Javay);

VY Bac 10JKHA TOJTYYUTHCS porpamma Kak B JUCTUHTE 2.1 (KOMMEHTapuu yIajleHbl).

JIncTunr 2.1 IlepBas nporpamma Ha si3bike Java

package hello_java;
public class HelloJava {

public static void main (String [] args) {



System.out.println («Hello Javay);

b
b

3amycTuTe porpaMMy Ha BBIIIOJIHEHHE, HA’KaB 3HAYOK 3€JIEHOT0 TPEYroJIbHUKA WU BBIOPAB IMMyHKT
MeHIO BbInoiHuTh | 3anycTuth npoekT. CITyCTsl HECKOJIBKO CEKYHJI cOOpKa ImpoekTa Oyer
3aBepineHa. B HwkHel yactu nunTepdeiica NetBeans 0oTKpoeTcsi OKHO TepMUHAIIa, B KOTOPBINA OyneT
BeIBeJIeH TekcT «Hello Javay u coobmenue 06 ycnenraoi coopke mpoekta (puc. 2.4).

BuiBog - Helledava (run)

i
runc-

Hello Jawva
CEOPHEE VCIIENHC ZIABREPMEHE (oEmee spems: 0 cemyam)

v ¥

%
P | Buoon|

Puc. 2.4 Oxno cucremHoro tepmunana NetBeans

[TonipoOyiiTe cCOBEPIINUTEL OMTUOKY B TEKCTE MTPOTPAMMBI B IOCMOTPHUTE, KaK OTpearupyer cpena
pa3paboTku. Y qanuTe oJHY U3 KaBbIYek, oOpamisromux cTpoky «Hello Javay. Cucrema KOHTpOIIS
CHHTAKCHCa HEMEIJICHHO OTpearupyer Ha omuoOKy. bimkaiiimas kpyrinas ckoOka OyneT BblIeeHa
KPacHBIM [IBETOM (H3-32 OTCYTCTBYIOIIEH KaBBIYKHM 3Ta CKOOKA OKa3ajach HE Ha CBOEM MeECTe),

a HAIPOTHB CTPOKH, COJIEpIKaIIeii OMMOKY, MOSIBIJICS BOCKJIMIIATEIHHBIN 3HAK HA KpacHOM (poHe.
D10 0003HAUECHUE KPUTHUECKON OMIMOKH, KOTOpasi MPUBEIET K OMMOKe KoMmisiuu. [Ipu
HaBEJICHUM YKa3aTeJisl MBIIIM Ha 3HAYOK OIIMOKH TOSIBISIETCS BCIUTBIBAIOIAS TTOICKa3ka (puc. 2.5).

14

1 unclosed =string literal

14 s
17 (NpW HaxaTHW COYETaHnA Knasuw ALT+BB0 oTtolpaanTcA BCNNbIBaILWE NOGCKa3ki)

i System.out.
159 H

20

21 }

22

Puc. 2.5 Cucrema npoBepKku CUHTaKCHCa B JIEHCTBUU



Teneps caenaiite ommOKy B Ha3BaHUM NakeTa, 1 BMecTo hellojava B mepBoii cTpoke BBeauTE
yellojava. CiieBa OT CTPOKH BHOBB MOSIBUJICS 3HAYOK, TOJILKO TETIEPh ITO JIAMITOYKA ¢ MAJIEHbKUM
BOCKJIMIIATENIHBIM 3HAKOM. JTO O3HAYAEeT, YTO CUCTEMa HE BUJHT 3]1eCh (paTalbHYIO
CHHTaKCHYECKYIO OIIHOKY, KOTOpast TpeOyeT 00s3aTeIbHOM MpaBKH KOJ1a, a JIHIIb YBEIOMIISET, YTO
BBI YTO-TO TIEPEITYTATIHN U YIIYCTUIH. B TaHHOM cilydae BbI CChIJIA€TECh HA MAKET, KOTOPOTO HET
B mpoekTe. Eciiu BBI M1 B caMOM Jiesie BKIIIOYHMTE B COCTaB MPOEKTa MaKeT ¢ Ha3BaHueM yellojava, To
3HAYOK OLIMOKHU MCUE3HET.

Ecnu Bonpeku cooOuieHusM 00 omuodke NpUHYAUTENbHO 3aIlyCTUTh KOMITWIISALIUIO TPOEKTa, TO
B OKHE CHUCTEMHOTO TepMHUHAaJIa OyJeT BHIBEICHO TMArHOCTHYECKOE COOOIIEHHE C YKa3aHUEM
CTPOKH (WJIM HECKOJIBKMX CTPOK), I/I€ IPUCYTCTBYIOT OIIMOKHU. [I{enKHUTE HAa CCBUIKY

B COOOIIECHNHU, U KYpCOp B OKHE PEJaKTOpa aBTOMAaTHUECKH IEPEMECTUTCS Ha HY>)KHYIO CTPOKY
IIPOrpaMMBI.

2.4 3aberasa Bnepea: Knaccbl, 00beKTbl U MeToAbl

N3ydeHune clokKHOTo si3pIKa MPOrpaMMHUPOBaHUS — 3TO OOpbHOA 3a MEPBEHCTBO MEXK1Y KypHIIEH

u sioM. YToObl MOHATE IpOrpaMMy Ha si3blke Java, HEOOX0IMMO BJIaZIETh OCHOBHBIMU MOHATUSMU
00BeKTHO-0pHueHTHpOBaHHOTO TTporpammupoBanust (OOIT). C apyroi CTOpoHBI, YTOOBI U3YYHTh
nonsaTust OOII npumenuTensHO K Java, cHavana HaJo MO3HAKOMUTHCS C CHHTaKCHCOM

u onepatopamu. Ecnu Bbl yxxe 3Hakombl ¢ OOIT o nqpyrum s3sikam, To Bam OyJIeT HAMHOT'O IIPOIlie
n3yyartsb Java.

UToOBI IPOJOIIKUTE pacckas o s3bIKE Java U cpejie pa3pabOTKH, 1 HEMHOTO 3a0€ery BIEpe.l U CKaxKy
HECKOJIBKO CJIOB O KJIaccax, 00beKTax u MeroAax. bosee nmoapoOHO 00 3TOM OyIeT pacckazaHo

B riaBe 6 «Kmaccel 1 00BbeKThI». Ecin ecTh jKenanue, MoXKeTe MepeidTH K YTSHUIO TJIaBBI 6 MPsIMO
ceifuac, a 3aTeM BEpHYThCS K IJ1aBe 2.

Wrak, mobas nporpaMma Java COCTOUT U3 KIdCco8, HA OCHOBE KOTOPBIX CO3J1AI0TCS 00beKmbl.
OOBeKT B 00111eM ciTydae MpeICTaBiIsieT co00i Habop MEPEMEHHBIX U Memodo8. MeTo1 — 3T0
MMEHOBAHHBIN ()parMeHT K0/1a, MPeAHA3HAYEHHOTO /151 00pabOTKH MepEMEHHBIX 00bEKTa

Y BBITNIOJIHECHUS MHBIX JICCTBHIA.

[TporpaMma mpakTUYECKH BCETAa COACPIKHT TJIABHBIN KJIacC U TJIABHBIN MeTo main (), KOTOPBIi
BBIMNOJIHSIETCS TP 3aIIyCKE MTPOTPAMMBI.

Bepuemcs k muctunry 2.1. B Hem o0bsBneH riaBubiii kiace HelloJava, koTopslii comepxut
€IMHCTBEHHBIN MeTo1 main (). Eci BbI He 0OBSIBUIIHN TIIaBHBINA KJIacC MIPU CO3JIaHHH HOBOTO
IIPOEKTA, TO BIIOCJIECTBUU KOMITWJIATOP BCE PaBHO CIIPOCHUT Bac, KAKOM KJ1acc CYUTATH IJIaBHBIM.

2.5 CtpykTypa npoekrta Java

CoBpeMeHHBIE TPOrPaMMBbl JaBHO MEPECTANI COCTOSATH U3 OAHOTO (paiiia, MOITOMY Tereph BMECTO
«IporpamMmay IpHUHSITO TOBOPUTH «IIpOeKT». Kak Bbl celiuac yBuaANUTE, AaKe €CIIM UMEETCS BCErO
OJIMH (haii1 NCXOTHOTO KOJa, IIPOEKT MPUIIOKEHHS Ha A3bIKe Java BKIIOUaeT B ce0st U Apyrue
KOMITOHEHTHI. /{anee B KHUre Mbl OyZieM IPUMEHATh TEPMUH «IIPOIPAMMay TOJIBKO

K OrpaHUYEHHBIM ()parMeHTaM KoJia B IpUMepax WK K OTAEIbHBIM (paiinam xona. I'oBops

O MPUJIOKEHUH B 11€JI0M, Oy/IeEM UCII0JIb30BATh CIIOB «IIPOEKT.

Ha Bepmmae nepapxuu Java pacmomnaraercsi COOCTBEHHO MPOEKT, C CO3/IaHUsT KOTOPOTO MBI
Ha4YMHAEM CBOIO paboTy (puc. 2.6). B Hamem ciaydae 3To npoekt o Hapanuem HelloJava.
HpOCKT COCTOUT U3 OJHOI'O MJIM HECKOJIBKHX IMAKETOB UCXOAHBIX KOAO0B, a TAKXKEC IIOJKIOYaCMbIX
OMOMHOTEK.



Jasxe HeOObIION Y4eOHBIN MPOEKT MOKET COCTOSITh U3 HECKOJIBKUX JAECATKOB Ki1accoB. Cepbe3Hble
KOMMCEPUYCCKUC TPOCKTHBI, KOTOPLIC pa3pa60TaHLI KOJIJICKTHUBOM IPOrpaMMUCTOB, COCTOAT U3 ThICAY
KJIaccoB. B Takol cuTyaliuu BO3HUKAET peaibHas mpobdiaema koH(urukTa uMeH. C 0JTHOW CTOPOHBI,
JKCJIATCIIbHO UCIIOJIb30BATh HAITIAJAHBIC UMCHA, KOTOPBIC o0JieryaroT INOHUMAaHHE, OTIAAKY

U JOKyMeHTHpoBaHue koja. C apyroil CTOpOHBI, €CIIN KJIACCOB COTHU U THICSIUU, TO HEM30EKHBI
COBIIAJICHUSI UMEH KJIACCOB.

) HelloJava - NetBeans IDE 8.2

@ain Mpaska Bug Nepexog cTouyHuE  PEDpradusauWs koga BeinonHuTh

A% "

Mpoerrel X | Gaiine | Crye
T &
T Gﬂ MakeTsl WCXOOHBIX KOQOE
e EEI helle_java
EI} HelloJava.java
o= @ BubnuoTeru

% |<HaCTpoika No yMon... |"F|

Puc. 2.6 CtpykTypa nporpaMmsl Ha si3blke Java

Jlnst ycTpaHeHHs BO3MOYKHBIX KOH(IMKTOB MMEH KJIACCOB U YETKOTO CTPYKTYPHPOBAHHS MTPOEKTA
MIpUMEHSIETCS pa30MEeHNE Ha TAKETHI.

C ¢usnveckoit TOUKH 3peHHs AaKeT Java — 3TO OTIENbHBIN KaTayor (Tanka) Ha JUCKe KOMITbIOTepa.
Nwms xatanora coBnagaer ¢ uMeHeM nakera. Harmpumep, eciin Bbl ycranoBuin NetBeans IDE

Ha xkoMmbiotep ¢ OC Windows ¢ HacTpoiikamu 1o yMoI4aHuio, To B nanke Documents Oyner
co3nana nanka NetBeansProjects. B Heit pacnonosxens! nanku npoektoB. Ceifuac Tam NOsIBUIIACh
nanka HelloJava, BHyTpu Hee HaxonuTes manka sre. OHa cooTBeTcTBYeT mnarike «[lakeTs
MCXOJIHBIX KOJIOB» Ha pHc. 2.6. BHyTpu Hee HaxoauTcsi coocTBeHHO marnka naketa hellojava,
KoTopast conepxut (aitn HelloJava. java. Kak Bunute, puzndeckas CTpyKTypa KaTajJoros
MIOBTOPSIET CTPYKTYPY MpoeKTa, oTroOpakaeMyto B okHe NetBeans IDE.

IIpu pazpaboTke IpOCTOro MPHIIOKEHNS UMs ITaKeTa MOKHO HE yKa3blBaTh, U cpenia NetBeans
aBTOMATHYECKHU CO3/1aCT OE3BIMSHHBIN «IaKeT Mo yMoia4aHuto». Ho iydie cpasy npuBbIKaTh
K HUCIIOJIb30BaHUKO UMCHOBAHHBIX ITAKCTOB.

Kaxaplii maker (opMUPYET OTAEIBHOE NPOCMPAHCIMEO UMEH. ITO BayKHO JUISL KPYITHBIX
npoheccCHOHATBHBIX Pa3pabOTOK, KOTIa OJMH U TOT e MaKeT MOXKET ObITh BKIIIOYEH B COCTaB
Pa3IMYHbIX HE3aBUCUMBIX IPOEKTOB. biaroaaps paszesieHnio KJIacCcoB IO MMaKeTaM, pa3padoTUYuKu
3aCTPaxOBaHbl OT CAyYalHBIX KOHPJIMKTOB UMEH.

B niepBoii cTpoke smcTtuHra 2.1 MBI yKazanu, 4Tto co3naem nakeT hello java u paboTtaem B ero
IIPOCTpPaHCTBE UMEH. JlomycKaeTcsl co31aHNe MOANAKETOB (BJIOKEHHBIX NTaKeTOB). B TakoM ciydae
UM TIaKeTa U MO/ANAKeTa pa3AessieTcs TOUKOMU:

package main_pack.sub pack;

['myOuHa BIOXEHHOCTH MTAaKeTOB (OpPMaIbHO He orpaHndeHa. dusnyeckas CTpyKTypa ¢daition
U TaINOK Ha MCKE KOMIIbIOTEpA JA0JKHA COOTBETCTBOBATH CTPYKTYPE BIIOKEHHBIX ITAKETOB
IIPOEKTA.



YToOBI BOCTIOIB30BATHCS B IPOrpaMMe KilaccaMy U3 CTOPOHHETO MTAKeTa, €ro Hy)KHO
uMnopmupogams NPy TIOMOIIN HHCTPYKIMHU import. [Tocne Hee yka3bIBaroT UMs TIaKeTa U, 4yepe3
TOYKY, UMl IMIIOPTUPYEMOTO KJIacca MU 3BEe3/10UKY *, €CII UMIOPTHPYIOTCS BCE MyOIMYHbIE
KJIACChI IIAKeTa:

import mypack.MyClass;
import nextpack.*;

Hcnonp3oBanue 3B€31049KN HE YBEJIIMUUT pa3Mep MPUIOKEHUs, IOTOMY YTO KOMITWJIATOP BCE PaBHO
BKJIFOYMUT B HETrO TOJIBKO HYXKHBIE Kiacchl. HO eciy makeT coep:KUT HECKOJIBKO COTEH WM ThICAY
KJIACCOB, TO BPEMS KOMITUJISILIUN MOKET 3aMETHO BO3PACTH.

Tenepp pasBepHUTE B OKHE POCMOTpa rpoekra (puc. 2.6) nanky «bubnuorexkn». [lo ymonuanuto
TaM HaXOAMTCs IIIaBHBIN cucTeMHbIN nakeT JDK, KoTopslil conepKUT Ipe1oCTaBICHHbIE
pa3pabOTUMKOM KJIACCHI JUIst pabOThI C CUCTEMON. DTOT MAKET BCEria MOIKII0YEH Ha YPOBHE CPEIbI
pa3paboTKu, MOATOMY B IBHOM UMMopTe kinaccoB SDK HeT HyXIbI.

Teneps MBI MOXKEM CKa3aTh, YTO O3HAYACT CTPOKA M3 JUCTUHTA 2.1:
System.out.println («Hello Javay);

B 371011 cTpoke MBI oce0BaTeNbHO 00palaeMcs K BCTpOEHHOMY Kiaccy System, ero moJio out
u meroay println (String). Kommuistop mpeoOpasyer 3Ty cTpoKy B 6allT—KO/1, KOTOPBINA 3aCTaBHUT
BUPTYaJIbHYIO Java—MaIlIiHy BEIBECTH B OKHO TEPMHUHAJIA CTPOKY TEKCTA.

IIpu pazpaboTke cOOCTBEHHBIX MPUIIOKEHUI Bbl MOKETE MOJKIIOYATH K MPOEKTY OUOINOTEKN
CTOPOHHHUX pa3zpaboTurkoB. Hampumep, 4To0b1 paboTaTh C MOCIEI0BATSILHBIME TOPTAMU
KOMIBIOTEPA, MOYKHO BOCTIOJIb30BaThes OnbmmoTekoit JSSC, a st pabotel ¢ 6a3amu gaHHBIX MS
Access npuroautcst oudnuorexka UCanAccess.

naBa 3. NepemMeHHbIe 1 onepaTopbl

Br1 nonmyuniin o0miee nmpescrabiieHue o s3bike Java. Tereps HacTano Bpems mepeiTu k 6osee
KOHKPCTHBIM IOHATUSM. B »T01i rnase 6yIICT PACCKa3aHO O NCPEMCHHBIX, TUIIAX JAHHBIX
U orepaTopax.

3.1 NMepeMeHHbIe N TUNbI AaHHbIX

MoxeTt MOKa3aThCA, 4YTO B IPOTpaMMUPOBAHUHN HET HUYCTO MPOIIC, YEM IIEPEMCHHAs. Kakue MOT'YT
ObITh cokHOCTH? Tem He MCHCC, UI1 HAUWMHAIOIUX [MTPOrpaMMHUCTOB CIIOKHOCTHU C€CThb.
HGHpaBI/IJ'H)HOC NMOHMMAaHUE TOI'0, KaK YCTPOCH MHUP IICPEMCHHBIX U JaHHBIX, MOXET NPUBCCTU

K IMMOABJICHHUIO TPYAHO JIOKAJIU3YyCMbIX OIITHOOK.

[lepemennas nmpeacrapusieT co0oi ykazamens Ha GUINIECKYIO 00JIACTH MAMSITH, B KOTOPOIi
XpaHartcs nannbie. [Ipu moMmoIum yka3aTesnss Mbl MOXKEM 3alTUChIBATh 3HAUYCHUS B TAMSTh

Y CYUTHIBATh UX OTTYyNa. IHBIMU cllOBaMH, epeMeHHas — 3TO UMs )parMeHTa naMsiTu
KoMIbroTepa. Pazmep aToro hparmMenTa 3aBUCHT OT TOTO, KAKUE JIAHHBIC MBI COOMPAEMCST XPAHHTh.

PazpabaTeIBast WM 3amyckasi IporpaMMy, Mbl He 3HaeM 3apaHee, 10 KaKuM (pU3HUECKUM aapecam
OyIyT HaXOJWUTKCS TaHHBIE B KOHKPETHOM KOMITbIoTepe. bosee Toro, B KOMIuiIsTopax
COBPEMEHHBIX SI3bIKOB TPUHUMAIOTCS CIIEHMATIbHBIE MEPBI JIs1 JOTIOJIHUTEIBHOTO COKPBITHS
nHpopManuu 0 HPU3NIECKOM pa3MEIIeHUH JaHHBIX. DTO JIeNaeTCs Ui TOT0, YTOOBI
3JI0YMBIIIJICHHUKY ObUIO TPYHEE MOJIYYUTh AOCTYH K KPUTHUYECKH BaXKHBIM JIaHHBIM, aHATH3UPYS
COJIEPKUMOE OIIEPAaTUBHOM MaMATH KOMIIBIOTEPA.



Jlo nepBoro oOpaieHus K IEpeMeHHOM ee HaJlo 00bsIBUTh. [Ipu 00bsBIEHUN ITEpEMEHHOM
YKa3bIBarOT €€ TUIT U UMS. 9T10 BaXHO, [IOTOMY 4YTO KOMITUJIATOP AOJIKCH 3apaHEC 3HATD, KaKkou
O6’I)CM MaMATH BBIACIIUTDL IJId XPaHCHUSA HepeMeHHOﬁ, 1 KaK UCTOJIKOBBIBATh JAHHBIC,
MMPOYUTAHHBIC U3 MMaMATH.

Twurb! TaHHBIX B S3bIKE Java MOXKHO pa3feiNTh Ha IBE OCHOBHBIE KATETOPUU: NPUMUMUBHbLE
(pocTthie) u ccvinoynvie. OHU PA3TUYAIOTCS MO0 CIOCO0Y pa3MEIleHUs] TaHHbIX B TTAMSITH.

JlaHHBIE IPUMHUTUBHOTO THUIIA XPAHATCS HEIIOCPEACTBEHHO B TOW YEHKE MaMsATH, KOTOpas
accOLIMMPOBAHA ¢ UMEHEM NepeMeHHOoN. O0palasch K nepeMeHHON 10 UMEHH, Mbl TEM CaMbIM,
oOpamraeMcst K JaHHBIM B TaMATH. Ecii BBl CpaBHUBAETE JBE MEPEMEHHBIX, TO CPABHUBAIOTCS
OdamnHble, KOTOPbIE C HUMU CBsI3aHbl. Eciu BbI IpHcBanBaeTe 0JIHOM epeMEeHHOW TPUMUTHBHOTO
THIIA 3HaYEHHUE JPYTrod NepeMEeHHON MPUMUTUBHOIO TUIIA, TO POUCXOAUT KOMPOBAHUE OAHHbIX.

B CJIydac UCIOJIb30BaHUs CChIJIOYHOI'O TUIIA B sTUetKe maMATH, KOTOpad aCCOLIMMpPOBaHa C UMCHEM
HepeMeHHOﬁ, XpaHUTCA aaApeC JaHHbIX, T.C. CChIJIKA HAa JAHHBIC, 4 HC CaAMU JaHHBIC.

Heo0x01uMOCTh B CCBUIOYHOM THITE JAHHBIX MOXKHO MPOJAEMOHCTPHPOBATH C IIOMOIIBIO IIPOCTOTO
npumepa. JlomycTiuMm, Bbl OOBSBUIN CPOKOBYIO NepeMeHHYIo ¢ HadallbHbIM 3HaUeHHEM «Javay.
[Ton 3T0 3HaYEHME BBIJIENSAETCS MECTO B MaMSATH. B mporiecce paboThl MporpamMmbl 3TOM
nepeMeHHo# npucBanBaercsi HoBoe 3HaueHue «Hello, World!». OueBuaHO, 94TO 3TO COBEpPIICHHO
Ipyroii 00beM JaHHBIX, KOTOPBIA HE IIOMECTUTCS B paHee OTBEAEHHOM (parMeHTe IMaMsTH.

Napivu CJIOBaMHU, CCBIJIOYHBIC TUTIBI ITPEAHA3HAYCHBI JJIA pa6OTI>I C JMHAMHYCCKHU CO3JaBaCMbIMU
" YHUYTOKAaCMbIMU CYIIIHOCTAMMU, 00BeM KOTOPBIX HEBO3MOXKHO IMPEACKA3aTh 3apaHecC.

B takoM ciydae nmporpaMMa pa3meIlaeT HOBbIE JaHHbIE B IpyroM (pparmenre namsati. HoBblit
aJipec ATUX JIAHHBIX 3aMTUCBIBACTCS B SUCHKY, KOTOpAs aCCOIMMPOBAHA C MEPEMEHHOMN CCHIOYHOTO
tuna. Eciu Ha crapbie qaHHbIe OOJIBIIE HE CChUTACTCS HH OJTHA TIEpEeMEHHas, TO OHU TPEBPAIAIOTCS
B Mycop (garbage) U yAaIstoTCs U3 MAMSITH TIPH IOMOIIH CIICIUATIBHOTO COOPUUKA MYCopa
(garbage collector). B si3p1ke Java cOopka Mycopa BBITIOJTHSIETCS aBTOMATUYECKH.

[Ipu mpoBepKe CCHUTOYHBIX IEPEMEHHBIX Ha PABEHCTBO CPABHUBAIOTCS HE CAMHU JIAHHBIE, a UX
aopeca, XpaHsIIHUECs B CCbUIOYHBIX IEPEMEHHBIX. ECIIN BBl IpUCBAauBaeTe OJHON CCHIIOYHON
IIEPEMEHHOM 3HAaYEHUE JPYTrOH CCBUIOYHOM MEPEMEHHOM, IIPU 3TOM KOIUPYETCs apec TaHHBIX,
a HE CaMH JaHHBIE.

3.1.1 llpuMHUTHBHBIE THIIBI JAHHBIX

B s3p1ke Java 3asBiI€HO BOCEMb IMPUMUTHUBHBIX TUIIOB JJaHHBIX. HepBHe YCTBIPC UCIIOJIB3YOTCA IJIsd
XpaHCHHA LHEJIBIX YUCEII.

byte — oqHOOaNTHOE 11€710€ — MPETHA3HAYEH ISl XpaHEHUsI LIETbIX YHCEIl B IUara3oHe
oT -128 o 127 w 3aumMmacTt ouH OAalT B TAMSITH.

short — kopoTkoe 11e10€e — 3aHUMaeT J1Ba 0aiiTa B MaMATH U MPUMEHSETCS 11l XpaHEHUS YnCer
B JMamnas3oHe oT -32768 1032767.

int — menoe — 3aHuMaet 4 OaiiTa B MaMsITH U IPUMEHSIETCS JJIs1 XpaHSHS YMCeN B TMana3oHe
or -2°! (-2147483648) no 2’1 (2147483647). D10 CTaHIAPTHBIN THIT JAHHBIX JUTS PaOOTHI
C IEJIBIMUA YUCIIaMHU.

[Tpu paboTe ¢ YMCIOBBIMH JAaHHBIMU CTapaiTech MCIOJIB30BaTh TUI int. DTO CBSI3aHO
C 0COOEHHOCTSIMM aBTOMaTHUYECKOTO ITPUBE/ICHNUS TUIIOB, & TAKXKE C TEM, YTO 1I€JIOUYNCIICHHbIE



mutepansl (Hanpumep, 10 nnm 123) B kojie nporpaMmsl 00padaThIBAIOTCSI KOMIUIISTOPOM, KaK THII
int. [IpuBeaeHne TUIIOB MBI 0OCYIM Jajiee B 3TOH TIIaBe.

long — nnuHHOE 11eTI0€ — 3aHUMaeT 8 OaliTOB B MaMATH U XPAHUT YMCIIA B IMATIA30HE

ot -2% 10 2—1. Ha npaxTiKe HACTOIBKO GOMBIIHE YHCIIA BCTPEUAIOTCS PeIKo. UTO6b!
ONPEIENUTh AIMHHOE LEJI0Ee YNCIIO0, ClIeAyeT 100aBUTh cyppukc «L» B KOHIIE, HalpUMep
5201225834L.

B JOITOJIHCHHUEC K I ECJIOYUCICHHBIM THUIIaM, UMECTCA JBa THUIIA JAHHBIX AJI XpaHeHI/IH qUuCcel
C IUIaBaroIIeN TOYKOM.

float — c maBaromieit Toukoif — 3aHMMaeT 4 6aiiTa B TaMSITH U MOKET XPaHUTh YUCJIA B TUATa30HE
oT -3,4% 10°® o 3,4x% 10°% ¢ JUCKPETHOCTHIO 3,4% 10%. Takas TounOCTS MIPE/ICTABJICHUS
COOTBETCTBYET 7 3HaKaM TOCJe 3ansTol. Eciiu BBI MOTIBITAETECh COXPAHUTH B THITE float yuciio
1,234567891 (10 3HakoB), oHO OyAeT okpyriieHo 1o 1,234568 (7 3HakoB).

Yro Takoe TucKpeTHOCTH? Bbl He MoskeTe 3a1aTh 3HaueHue tumna float ¢ mpou3BOILHON TOYHOCTHIO.
Benp xonnuecTBo OalT MaMsITH Ui XpaHEHUS 3TOT0 YKcia OrpaHu4eHo. Ecian Mbl HauHEM
MIEPEUUCIIATh MOAPSJ, HAUYNHASI C HOJISL, YHCTIa C IJIaBAIOLIEH TOUKOW, TO OHM OyIyT CIIeI0BaTh

C HEKOTOPBIM IIAroM (JIMCKPETHOCTHIO) B MIaAIIX paspsagax: 0; 3,4x10°°;

6,8x10°° u T. 1. BenMuuHY AHCKPETHOCTH MOYHO YCIOBHO HA3BATh MOTPEIITHOCTBIO
npeacTaBieHus yncia. s noctukenns 6oJiee BRICOKOH TOYHOCTH puMensiercst Turt double.

double — ¢ mraBarorei TOUKOM, IBOMHON TOYHOCTH — 3aHUMAET 8 0AMTOB B ITAMSITH U MOXKET
XPaHUTh YMCJIA B AUANIA30HE OT -l,7><10308 bi o) l,7><10308 C JIUCKPETHOCTHIO 1,7><10*308. Ecnu BEI
HE CKOBaHBI OTPAHUYCHUSAMH 00beMa nmamsiTH, ucrosbsyiite Tun double BMecto float, kak 6osiee
TOYHBIH.

[To ymoryaHuIO, KaK TOJIHKO BBI MCIIOJB30BAJIH JIECATHYHYIO TOUKY B TIpOTpaMMe Ha si3bIke Java,
3TOMY 3HAYCHUIO npucBauBaercs tui double. Eciiu BbI XoTHTE, 9TOOBI 3TO YKCIIO OBLIO
MCTOJIKOBaHO MMEHHO Kak float, mo6aBbsTe cypdukc «F» B KOHIIE YuCIa.

Kpome mecTr nepedrciaeHHbIX TUIIOB, Java pacronaraeT IByMs Cenu(puIecKuMy THITAMU
JTAHHBIX.

char — cumBoI — 3aHMMaeT 2 6aliTa U IpUMEHSIETCs ISl XpaHeHHs oiMHOYHOTO cruMBosta Unicode,
Harpumep «A», "@», «$» u T. 1.

boolean — noruyeckuii — 370 0COOBIN TUI JAHHBIX, KOTOPBIA MOKET XPaHUTh TOJIBKO JBa
(bUKCHpOBaHHBIX 3HAUEHUS: true (MctuHa) U false (J1oxxp). Pasmep 3aHsATOM MamsTH 3aBUCUT

OT pealn3annu Java—MamiHbl. DTOT TUT JaHHBIX HIMPOKO MCIIOJIB3YETCS B YCIOBHBIX OMEpaTopax
U oIepaTropax IHKJIa, KOTOPBIE MBI PACCMOTPHM TO3XKE.

Bce ocTranbHbIe THIIBI JaHHBIX, BKJIXOYasd I10JIb30BAaTCIIbCKUE TUIIBI, ABJIAKOTCA CCBLIIOYHBIMU.

3.1.2 O0bsiBICHME M HHUIHMAJIN3ALNS IlepeMEeHHbIX

[Ipu 0OBsABICHNN TEPEMEHHON yKa3bIBAE€TCS TUIT IEPEMEHHOMN U ee uMs. [lepemenHas MOXeT ObITh
0OBsIBIIEHA B JIIOOOM MECTE MPOTPaMMBbl, IITABHOE — JI0 TIEPBOTO MCIIOJIH30BAHMS.

boolean fileSaved;

Ecau 00BsBIISIETCSI HECKOJIBKO MEPEMEHHBIX OJTHOTO THIIA, TO UX MOXKHO NIEPEUNCITUTh Yepe3
3arATyIo.

int userNum, userAge, user Weight;



OnHOBpeMEHHO ¢ OOBSBICHHEM MTEPEMEHHON €if MOYKHO TIPUCBOUTH 3HAUEHUE. JTa MpoIeypa
Ha3bIBAETCI WHUIIMAJIU3ALIMEN.

int start=10, end=100;

Jlomyckaercss AMHaMUYeCKasi MHULIMAIU3ALMS IEPEMEHHOM, KOT/1a €1 IPUCBANBAETCS 3HAUYCHHUE,
MOJIyYEHHOE BBIYMCIIEHUEM U3 3HAYEHUI IPYTrUX MepeMeHHbIX. FICX0IHbIE epeMEHHBIE JOJIKHBI
OBITh OOBSIBJICHBI M HHUIIUATU3UPOBAHBI paHEe.

int start=5, end=10;
int sum=a+b;
B sToM nmpumepe nepeMeHHas sum MHAIHAIN3UPOBaHA 3Ha4eHueM 15.

O6paTI/ITC BHHUMAaHHEC, YTO B MOMCHT IIHHaMquCKOfI HWHULIMAJIM3allu HC BO3HUKACT CBA3b MCIKIAY
NEPpECMCHHBIMU. HaHpI/IMep, €CJIM MOCJIC MHUIIUAJIN3alluil UBMCHHUTCA 3HAYCHNEC IICPEMCHHBIX start
u end, OTO HUKAK HEC IMOBJIMACT HA 3HAYCHHUEC Sum.

3.1.3 locTynmHOCTH NepeMeHHbIX

JIOCTYITHOCTB, WK 00JIaCTh BUAUMOCTH IIEPEMEHHBIX — 3TO BaXKHBIN aCMEKT MPOTPAMMHUPOBAHHUS.
Ecnu xpatko, nepeMeHHast JOCTYITHA BHYTPH OJIOKa, ONIPEETICHHOTO Mapoil (GUTypHBIX CKOOOK,
BHYTPH KOTOPOro oHa 00bsABIeHa. Hanpumep, eciau nepeMeHHas 00bsBICHA BHYTPU IIMKJIA, TO OHA
Oy/IeT TOCTYITHA TOJIBKO BHYTPH ATOTO IUKiIa. CHapyXH UKIIAa MOXKET OBITh OOBSBICHA
NepeMeHHas ¢ TAKHM Ke UMEHEeM, HO (PaKTHUECKH 3TO OYAET COBEPILEHHO ApYras NepeMeHHasl.

JomycTuMm, B HeKoi (pupme paboTaeT VIBaHOB, OH BBITIOJIHSET CBOM 33J]a4Hl B Ipeesax [mTara
¢dupmel. B cocennem oduce Toxke paboraer MIBaHOB, HO 3TO APYToOil YEIOBEK, KOTOPHINA AeTaeT
apyryto padory. upexTop nepBoii (GUpMbI HE MOXKET OTaBaTh pacropsbkeHus MIBaHOBY U3 BTOpOi
¢upmel. s Hero BTopoii MiBaHOB HEOCTYIIEH.

Ecnu nepemenHas 10CTyNHA TOJIBKO BHYTPH HEKOTO MeToAa ((PyHKIIMH), TO OHA Ha3bIBAETCS
nokanvrou. Ecnu nepemMeHHas 3ajjaHa Ha ypOBHE KJIacca, OHAa HAa3bIBAETCs 2100aivHotl. I nobanbpHbIe
IIEpEMEHHbIE OOBIYHO JJOCTYIHBI JIIOOOMY U3 METO/I0B, BXOAIIUX B Kiacc. [Ipu ucrosns3oBanun
rJ100AJTbHBIX TIEPEMEHHBIX HEOOXO0MMO COOIIOAATh OCTOPOXKHOCTh. ECIi BHYTPH 0THOTO

U3 METOJIOB CIIy4aifHO M3MEHHUTH 3HAUEHUE III00ATBHOMN IEPEeMEHHOMN, Ipyrue MeTOAbl OyayT
II0JIy4aTh HEMPABUILHOE 3HAUEHUE. DTO MPUBENIET K MOSIBICHUIO TPYAHO JOKAIN3YeMOU
Jl02UYecKoU owubKY, Ha KOTOPYIO HE pearupyeT KOMITHISTOP.

3.1.4 BBoa ¥ cUNTHIBAHHE JAHHBIX

[IepeMeHHBIM MOKHO NIPUCBAUBATh 3HAYEHUS, BBEJICHHbIC U3BHE. J[aBaliTe HEMHOT'O OTBJIEUEMCS
0T aOCTPaKTHBIX PaCCYKJICHUN U 3aITyCTHM J[BE MIPOCTHIX MPOTPAMMBI, KOTOPBIE 3aIpaIInBaIOT
JIAHHBIE y TIOJIb30BATENS 1 00padaThIBalOT MX. K 3TOMYy MOMEHTY BBI IOJDKHBI YMETh CO3/1aBaTh
poekThl B cpesie NetBeans IDE, mostomy s IpuBOXKY TOJIBKO MCXOJHBIN KOJI IPUMEPOB.

[IporpamMma u3 nuctusra 3.1 noasiepkuBaeT KOHCOJIbHBIM BBOJ] — II0JIb30BATENb YUTAET 3aIIPOCHI
MPOrpaMMBbl U BBOJIUT IAHHBIE B OKHE CUCTEMHOI0 MOHUTOpA cpenbl NetBeans. B nmporpamme

U3 JUCTUHTA 3.2 3aJ1eliCTBOBaHBI MOJAJIbHbIE OKHA C MTPUBBIYHBIM TpaduuecKkuM ohopmieHueM. Ber
YBUJUTE, HACKOJIBKO IIPOCTHI 3TH IporpaMMsbl. He BOHYyMTECH, €CiIM 4TO-TO HENMOHATHO. [Ioka
IIPOCTO IIPUBBIKAWTE K HOBBIM TepMUHaM. [10 Mepe YTeHus TOM KHUTH NPUIET MOJIHOE
IIOHUMAHUEC.

JIucrunr 3.1 UreHne KOHCOJILHOIO BB0/Ja, BBIBOJA B KOHCOJIb



import java.util. Scanner;
public class Listing3 1 {

public static void main (String [] args) {

/I Co3maeM o0BeKT input Kiracca Scanner

Scanner input = new Scanner(System.in);

// TlepemeHHast U1l XpaHEHUSI IMEHU TI0JIb30BaTENs
String name;

// TlepemeHHast ISl XpaHEHUST OTYECTBA TIOJIH30BATEIIS
String surName;

// TlepeMeHHast AJ1s1 XpAaHEHUSI ATl POKICHUS MOJIb30BaTEIIs
int yearBorn;

// TlepemeHHast IIsl XpaHEHUS TEKYIIETO roJia

int yearNow;

// BBIBOJTUM 3ampoc JaHHBIX

System.out.print («Barmie umsi:»);

// CuuTbIiBaeM UM (CTPOKa)

name = input.nextLine ();

System.out.print («Bare oT4ecTBO:»);

// CYUTBIBaEM OTUECTBO (CTPOKA)

surName = input.nextLine ();

System.out.print («Kakoii ceiigac roa?»);

// CauThIBaEM TEKYIIHA 01 (I[EJI0€ YUCIIO)

yearNow = input.nextlnt ();

System.out.print («B kakom roy Bl pOIUINACE?»);

// CauTeIBaeM o poxaeHus (1[eJI0e 9UCio)
yearBorn = input.nextInt ();

System.out.println («3apaBcTByiiTe, "+name+" "+surName+»!»);

System.out.println («Bamr Bo3pact: "+ (yearNow-yearBorn) +».»);



B niepBoii cTpoke 3Toi porpaMMbl Mbl MMIIOPTHPYEM KJlacc Scanner, KOTOPbIM BXOJUT B COCTAB
CHCTEMHOT0 TakeTa java. util. 3aTeM MBI co3/1aeM HOBBIN OOBEKT KJlacca Scanner 1 Ha3HAYaeM eMy
uaentudukarop (ums) input. I[locie 3Toro nprcrynaem K NOJYyIEHUIO JaHHBIX OT IOJIb30BaTEIs.
BbIBoMM B KOHCOJIb TEKCTOBBIN 3aIIpOC U CUUTHIBaeM OTBeT. OOpaTuTe BHUMaHUE, YTO TEKCTOBBIE
OTBETHI MBI CUUTBHIBAEM TIPH MOMOIIH MeToa nextLine (), a 1eI0uncIIeHHbIE TIPH IOMOIIM METOA
nextInt (). B mpoTuBHOM cilydae BOSHUKHET OIIMOKAa HECOOTBETCTBUS THUIIA JJaHHBIX. Beab Mbl
0OBsIBIIIM TIepeMeHHbIe yearNow 1 yearBorn kak 1espie uuca.

OtnenpHO pazbepeM CTpPoKy
System.out.println («Bamr Bo3pact: "+ (yearNow-yearBorn) +».»);

B 5T0i cTpoke mpOUCXOIUT apr(PMETHIECKOE BEIUMCIICHIE BO3pacTa IMOJIb30BaTes,
(opmMupoBaHHE CTPOKH BBIBOJA U BBIBOJ] B KOHCOJb. Beipaxkenue (yearNow-yearBorn)
00513aTENIbHO JJOJDKHO OBITH B KPYIJIBIX CKOOKAX, TOTOMY YTO CHayalsia JOJDKHO OBITh BEIYMCIEHO
€ro 3HaueHHE, a 3aTeM Pe3yJbTaT BHIUMCIECHUS Oy/eT MpeoOpa3oBaH U3 YHCIa B CTPOKY
(aBTOMATHYECKOE MPUBEJICHHUE TUIIOB).

HaGepure mim ckadaiiTe HCXOAHBIM KO MPOTPAMMBI U 3aITyCTUTE MIPOEKT Ha BHIMOJIHEHUE. BBeaure
OTBETHI HAa BOIIPOCHL. B OKHO TepMuHaa JOKHO OBITH BHIBEJIEHO YTO-TO HAINO100K€ 3TOTO:

run:

Bame nms: MBan

Bamre otuectso: IletpoBuu

Kakoii ceituac ron? 2018

B xaxom rony Bbl poaminck? 1988

3npascrByiite, UBan [leTpoBuu!

Bam Bospacrt: 30.

CBOPKA VYCIIEIIHO 3ABEPIIEHA (o61ee Bpemsi: 22 CEKyH/Ibl)

Ha xommbiorepe ¢ OC Windows BMECTO CHMBOJIOB KHPHIIITHIIBI BBl MOXKETE YBUIETh KBAIPATHUKH.
B sTom cinyyae He00X01MMO HACTPOUTH KOJAUPOBKY MIPOEKTa. B 0KkHE MpocMOTpa coepKUMOTO
MPOEKTA MICJIKHUTE MPaBOM KHOIIKOM MBI HA Ha3BaHUU MPOEKTa U BeIOepuTe NyHKT CBoOiicTBA
KOHTEKCTHOTO MeHI0. B oTkphIBIIEMcs okHe HaluTe noJjie «KoaupoBka» 1 BeIOEpUTE B CITUCKE
ko upoBKy windows—1251. Haxmure OK.

Bropas nporpamMma nmeet rpadudeckuii mHTEpQEc, OCHOBAHHBIM HA MOOAIbHBIX OKHAX. DTO
CIIEIMATIbHbIE OKHA, KOTOPbIE COAEpKAT COOOIEHNE HIIH MoJie BBoIa. UTOObI MporpaMma
IIPO/IOJDKIIIA BBITIOJIHEHHE, MI0JIb30BaTeNh 0053aTeIbHO JIOJKEH OTPEearupoBaTh Ha MOSIBICHNE
OKHA — BBECTH JIaHHBIE MJIU NIPOYUTATH COOOIIEHUE U 3aKPBITh.

Jluctunr 3.2 BBoa 4 BBIBOJ JaHHBIX B MOIAJIBHBIX OKHAX
/I mmmoptupyem kinace JOptionPane 3 6ubmuorekn Swing
import javax.swing.JOptionPane;

public class Listing3 2 {

public static void main (String [] args) {



// OOBSBICHUE YUCITOBBIX TIEPEMEHHBIX

int yearNow, yearBorn, userAge;

// OOBsBICHHE CTPOKOBOI IMepeMeHHON

String userData;

// BBIBOJTUM OKHO 3aIipoca TEeKYILIeH aThl

userData = JOptionPane.showInputDialog («Kakoii cefivac ron?»);
// TIpeoOpa3yeM CTPOKY B YHCIIO B SIBHOM BH/IE

yearNow = Integer.parselnt (userData);

// BBIBOJTUM OKHO 3aIipoca rojia poxaeHus

userData = JOptionPane.showInputDialog («B kakoM Toy BeI pOIUIHCH?»);
// TIpeoOpa3yeM CTPOKY B UHCIIO B SIBHOM BH/IE

yearBorn = Integer.parselnt (userData);

// Beraucisiem BO3pacT

userAge = yearNow — yearBorn;

// BBIBOJTUM OKHO COOOIIEHUS C PE3yIbTaTOM

JOptionPane.showMessageDialog (null, «Bamr Bo3pact: " + userAge);

b
b

B niepBoii cTpoke mporpaMmMbl Mel uMHIiopTupyeM kiace JOptionPane u3 6ubnmorekn Swing.
bubnuoreka Swing coep>KuUT HaOOp KIIACCOB IS pa3pabOTKU MPUIIOKEHUH ¢ rpadudeckum
uHTepdeiicoM. ITo 0OUeHb eMKask U MOIIHAs OMOIHOTEKa, BXOs1mas B maket nmocraBku SDK. Brl
OyzieTe MOCTOSIHHO UCTIONIBb30BaTh €€ P pa3paboTKe MPUIIOKEHHUH ¢ TpaguuecKiuM nHTepdeiicom.
Knacc JOptionPane npenna3zHaueH uist CO37[aHUs CTaHAAPTHBIX MOJIAJIBHBIX (JMaIOrOBbIX) OKOH.
J1J1s BBIBO/Ia OKHA C 3aIIPOCOM JaHHBIX puMensiercs Metor showInputDialog (), a st BeiBo1a
coobmenus — mero showMessageDialog ().

JlroObie 3HaYeHHs, BO3BpamiaeMbie MeTooM showInputDialog () SBISIOTCS CTPOKOBBIMH JAHHBIMU.
YrtoObI BBITIOJIHUATE HAJl HUMU apupMeTHIecKrue AeHCTBHS, HEOOXOAUMO B IBHOM BH/JIE
npeoOpazoBaTh CTPOKU B uKcia. Mbl JieaeM 3T0 Ipu MOMOIIH MeTojia parselnt () cucreMHoro
kiacca Integer:

yearNow = Integer.parselnt (userData);
[Tporpamma 3aBepiiaeTcs BEIYMCIEHUEM BO3PACTa MOJIb30BATENS U BHIBOJIOM PE3YIIbTaTa.

3amycTuTe MPOEKT Ha BBINOJHEHUE. BBl JOKHBI MOOUEPETHO YBUAETH TPU IMAIOIOBBIX OKHA (pHC.
3.1).
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Puc.3.1 [Inanorossle OKHa 3ampoca U BbIBO/IA JAHHBIX

Ecnu Bce paboTaer nmpaBuiibHO, HaxxmuTe kiiapuiry F11 wnu BeioepuTe myHKT MEHIO BbINOJIHUTD
Co0Opatb npoekT. byner co3aan ucnonHseMbIi Gaiin npuioxkeHus. Ero MokHO 3armycTUTh

Ha JII00OM KOMITbIOTEpE, TJe ycTaHOBIeHa Java-MarmmHa. OdopmiieHne OKOH MPUIIOKEHHS —
LIBETOBAs cXeMa, (opMa KHOMOK — MOKET pa3In4arhCsl B 3aBUCUMOCTH OT OIEPAL[MOHHOM CHCTEMBI
U peanu3anuy Java-MaluvHbl.

[To ymomuanwuro Qaiin mpoekta Haxoautcs B nmanke JlokymenTs | NetBeansProjects. Buyrpu nanku
C UMEHeM IpoekTa HaiauTe nanky dist. B 3Toi manke HaXxoIUTCs TOTOBBIN pacpoCTpaHseMbIi
(aiin IpUIT0KEHUS C pacIIMPEHUEM jar.

3.2 NMpuBegeHue TUNOB

MHorna BO3HUKAET CUTYyalMsl, KOIAAd B OJTHOM BBIPaKEHUHU IIPUCYTCTBYIOT Pa3HbIC TUIIbI JAHHBIX.
Bynem cuutark, 4TO 3TO OCO3HAHHOE JIEHCTBHUE, a HE OMMOKA MPOrpaMMUCTa, KOO TaKHe OIIUOKH
Ype3BbIYaifHO KOBapHbI. HeCcOOTBETCTBHE THITOB B BBIPAKEHUH HE BCET/a BIEYET 3a COOO0N OIIHOKY
KOMITWJISILIMM, HO MpOorpaMma MOKET BECTHU ce0sl HE TaK, KaK O’KHUJAJIOCh. MI3MEeHeHHne Tuna JaHHbIX
B IIPOLIECCE BBIMOJIHEHUS IPOrPaMMBbl Ha3bIBAETCS npugedeHuem muna. Peanusanus npuBeacHUs
TUTIOB 3aBHCUT OT KOHKPETHOTO s13bIKa. HEKOTOPBIE SI3BIKH JOMYCKAIOT OOJIBIITNE BOJIBHOCTH

B [IPUBEJICHUN THUIIOB. 32 3TO UX PE3KO KPUTHUKYIOT MPO(eCcCHOHANbHBIE IPOTPAMMUCTHI.

[Ipo ocobeHHOCTH MPUBEICHUS TUITIOB B PAa3HBIX SI3bIKAX MPOrPaMMHUPOBAHUS MOKHO HAINMCATh
oTIeNbHYI0 Opo1topy. Ho B HalieM BBOJHOM Kypce Mbl OTPaHUUYMMCS U3JI05KEHUEM OCHOBHBIX
MIPUHITUIIOB.

[IpuBeneHne TUIOB pa3ensieTcs Ha s6Hoe (YKa3aHHOE MPOTPAMMHUCTOM B KOJIE) U HesA68HOe
(aemomamuueckoe).

[Tpu sIBHOM MPUBEICHUN TUIIOB MEPel 3SHAUCHUEM HUJTH BBIPAXKCHHEM B CKOOKAX YKa3bIBACTCS
HOBBIN THUII, HATPUMED:

double x = 15.7;
y = (int) 15.7;

B 3TOM npumepe 4ncIio ¢ IUIaBaroIiel TOYKON MIPUBOJAUTCS K TUILY IIEJI0e», IIPU 3TOM IIPOCTO
otOpacbIBaeTcs ApoOHas yacTh. Pe3ynpTaToM NpuBeaeHus OyIeT yceueHHOe 3HaueHue 15,
a He OKpyrJyieHHoe 16.

OO6partHoe npeoOpa3zoBaHKe U3 IIETOTO B YHCIIO C IUIABAIOIICH TOYKOM TOXKE BBITIOJIHSIETCS, HO 3TO
IIPOUCXOUT ABTOMATHUECKH. 3aTIOMHUTE MPOCTOE MPABUJIIO: €CU 8 BbIPANCEHUU YUACMEBYIOm
Onepanobl pa3HblX MUNO0G, MO Pe3yabmam NPUSOOUMCs K MOMY MUny, Komopbulil 3anumaem Ooaviue



mecma 6 namamu. [103ToMy BakHO, YTOOBI TUI IEPEMEHHON, KOTOPOH BbI XOTUTE IIPUCBOUTH
pe3ynbTaT BBIYMCICHNN, COBIAAAI C TUIIOM pe3yabTara. BoT MpocToi npumep NpUBEIECHUS TUIIOB:

byte a =2;
a = (byte) (a*5);

B sTOM npumepe HeI0YNCICHHBIN TUTepai 5 TpakTyeTcs, Kak 3HaYeHHe THIA int, TOITOMY
pe3ybpTaT yMHOKEHUs OyIeT pacmmper 1o tuna int. Ho mepemennast o0bsiBieHa, kak byte,
MO03TOMY BO3HUKHET KOH(MJIMKT BBIICTICHUS TAMATH M OMIMOKA KOMITHJISILIUAH.

YroObl n30exaTh OMIMOKHM, MBI B SBHOM BH/IE IPUBOMM PE3YJIbTAT YMHOXKEHHUs K TUIY byte. [Ipu
5TOM 13 32 GaifT OCTAIOTCS TOJILKO MIIAJIIINE 8, @ OCTAJIbHBIC OTOPACHIBAIOTCS. JTO OMAacHas MOTePs
I/IH(l)OpMaLII/II/I. Moxer MOJIYYUTBCA TaK, YTO IMPU MAJICHBKUX NCXOAHBIX 3HAYCHUAX PE3YJIbTAT
Oynet BepHbIM. HO CTOUT pa3psIHOCTH pe3yibTaTa YMHOKEHHS MTPEBBICUTH 8 OUTOB, U TIOCTIE
MIPUBEJICHUS TUIIOB BBI MOJTYYNUTE HETIPABHIBHBIN pe3yabTaT BhiuncieHuil. Takast Oyxaaromas
ommrOKa 3aBUCUT OT cOUeTaHUs (PAKTOPOB U TPYIAHO TOJIAETCS JOKAIU3AIHNN B KOJIE.

ABTOMaTHYECKOE MPUBEJICHHUE TUIIOB YACTO MPUMEHSETCS MPU CYMMUPOBAHUU CTPOKH U YHCIIA.
B sTOoM cnydae yuciio aBTOMaTH4YeCcKu peoOpa3yeTcst B CTPOKY U BBITIOMHICTCS OOBITHAS
KOHKaTeHanus (cinusinue) ctpok. Hampumep:

int yearNow = 2018;
System.out.println («Texymmuii rog " + yearNow);
B okHo TepmuHana Oyzaer BoiBeneHa cTpoka « Texymuii roa: 2018».

O6partHoe npeoOpa3zoBaHKe U3 CTPOKU B YHCIIO aBTOMATUYECKU HE BBITIONHseTCsl. HeoOxoamnmo
BOCIIOJIL30BATRLCS CHEIIMAILHBIMA METOIaMH, TaKUMU Kak Integer.parselnt (), Double.parselnt ()
U T. . B 3aBUCUMOCTH OT HYXXHOTO TuTa. B nuctunre 3.2 BbI y)ke BCTpeUyaan Npeoodpa3oBaHue
W3 CTPOKH B YHUCIIO.

3.3 OcHOBHbIe onepaTopbl

OcHOBHBIE OTIEPATOPHI A3bIKa Java MOKHO pa3feiMTh Ha YEThIPE TPYNIBI: apu(METHIECKHE,
JIOTUYECKHE, OUTOBBIE U ONIEPATOPHI CPABHEHUS.

[To konmmyecTBY 00s13aTEIBHBIX OTIEPAH/I0B B BRIPAKEHUHU OTIEPATOPHI PA3/ICIISIIOTCS Ha YHAPHbBIE
(onun onepan), OuHapHBIE (JIBa ONlepaHa) U TepHAPHBIE (TP ONEpaHIa).

3.3.1 ApupmeTnyeckue onepaTopbl

K apudmerndeckum onepatopaM OTHOCSTCS cliokeHue (+), Berautanue (-), yMHOKeHue (*),
nenenue (/), Berarciaenne ocratka (%), ”HKpeMeHT (++) 1 1eKpeMeHT (— -).

JomyctuM, MbI 3aanu 3HadeHust Xx=18 u y=4. Torna pe3ynbTarhl UCIIOJIH30BAHUS ONIEPATOPOB
OyIyT BBITIISACTD TaK:

Caoxenue: x +y =22

Borunranme: x —y = 14

YmHo:xkeHue: x*y =72

IToxa HUYEro HEOOBIYHOTO, HO JAJIbIIE OYAE€T HEMHOIO CIIO0XKHEE.

Jenenue: 18/4=4



Heoxunanno, He tak nmu? B si3p1ke Java pe3ynabTar JeeHHs OJTHOTO IEJI0T0 YKcia Ha APYroe 1esoe
9uCII0 OyIeT IEeIOYNCIICHHBIM, OCTaTOK OTOpackiBaeTcs 0e3 okpyriaeHus. [lomyduTs pe3ynprar
JeTIeHUs C IPOOHOM YaCThIO MOXKHO JIByMsI crioco0amMu: 0OBSIBUTE OJTUH WK 00a OTNepaH/ia Kak
YUCJIO C TJIABAKOLIEH TOYKOM MJIM UCIIOJIb30BaTh SIBHOE IIPUBEICHUE.

18/4.0=4.50
(double) 18/4 = 4.50

Borunciaenne ocrarka: 18%4 = 2. Ilpu nenennn 18/4 Haneno Mel mosrydaeM 9actHoe 4 (4*4=16)
u octaTok 2 (18—16=2). IHpIMH cTOBaMHU, OCTATOK — 3TO MOOOYHBIN MPOIYKT LIETOUHCICHHOTO
JIEJICHUSI.

HNukpemeHT: oneparop NOCTPUKCHOTO UHKPEMEHTA X++ CIiepBa BO3BPALIAET UCXOIHOE 3HAUECHUE
NIEpPEMEHHOM, 3aTeM YBEIMUMBAET ero Ha eauHuIly. Oneparop npeuKCHOro HHKpeMeHTa ++x
CIIepBa YBEJIMYMBAET 3HAUEHUE IIEPEMEHHOMN Ha 1, 3aTeM BO3BpaIllaeT HOBOE 3HAUEHUE.

Ctpoxka ¢ moCTPpUKCHBIM HHKPEMEHTOM
System.out.print (x++);

paBHO3HAYHA MOCIIEIOBATEIHHOCTH KOMaH
System.out.print (x);

X=X +1;

Ctpoxka ¢ npeuKCHBIM HHKPEMEHTOM
System.out.print (++x);

paBHO3HAYHA MOCIIEIOBATEIHLHOCTA KOMAHT
X=X +1;

System.out.print (X);

JlekpeMeHT: oniepatop NOCT(PUKCHOTO JEKPEMEHTA CIIEPBA BO3BPAIAaeT HCXOJHOE 3HAUCHHE
NepEeMEHHOH, 3aTeM YMEHbIIAeT ero Ha equHuIry. Omneparop npeuKCHOTO JeKpeMeHTa CriepBa
YMEHBILIAET 3HaUCHHE IEPEMEHHOM Ha 1, 3aTeM BO3BpAIlaeT HOBOE 3HAUEHUE.

Ctpoxka ¢ MOCTPUKCHBIM JEKPEMEHTOM
System.out.print (x — -);

paBHO3HAYHA MOCIIEIOBATEIHHOCTH KOMaH
System.out.print (x);

x=x-—1;

Ctpoxka ¢ npeuKCHBIM JeKPEMEHTOM
System.out.print (— — X);

paBHO3HAYHA MOCIIEIOBATEIHHOCTA KOMaHT

x=x-—1;



System.out.print (X);
3.3.2 Jloruyeckue oneparopsl

Jloruueckue onepaTopbl NPCAHASHAUYCHBI JIA UCTIOJIB30BaHUsA C JIOTHYCCKUMU OIICPaHIaMU
n CO3JaHus yCJIOBI/If/'I JJI1 JIOTHYECKUX OIICPAaTOPOB.

Jlornueckoe U (&) — pesynbraTom Belpakenus A&B sBisieTcs true, ecinu o0a ornepanjia UMEIOT
3HaueHue true. Ecim XxoTst ObI OIMH U3 OTIEpaHI0B UMEET 3HadYeHwue false, To pe3ynbTaTom sBIseTCs
false.

Ykopouennoe jgorunveckoe U (&&) — Bripakenue A&&B Brruncisiercss TOYHO Tak ke, kak A&B,
HO €CJIM IIPU TIPOBEpKE OIepaHaa A oKa3bIBaeTCs, 4TO OHO paBHO false, To 3Hauenue B yxe
HE TPOBepsieTCs, a cpa3y Bo3Bpamaercs 3HaueHue false.

Jloruueckoe UJIH (|) — pe3ynbrarom Beipakenust A|B siBiisseTcs true, eciii 3HaYSHUE XOTSI ObI
OJTHOTO U3 OTIEPaHIOB sBJIsIETCs true. B nHOM cityyae Bo3Bparaercs 3HaueHue false.

Yxopouennoe Joruueckoe UJIH (||) — pesynbrat Beipaxkenus Al|B coBnanaer ¢ pesynbratom A|B,
HO €CIIH IIpU TIPOBEpPKE olepaHsia A OKa3bIBAETCs, YTO OH UMEET 3HaUeHHeE true, To BTOPOi onepaHs
HE IIPOBEPSETCs, U Cpa3y BO3BpAILACTCS 3HAUCHUE true.

Jlornueckoe nckiawyarwmee UJIHN (*) — pesynbratom Beipaxkenus A™B sBisiercs true, eciiv oiMH
oTiepaH UMEeeT 3HAUYCHHUeE true, a Apyroit umeet 3HaueHue false. Eciim 006a onepania o JHOBpeMEHHO
UMEIOT 3HaueHHe true, niu 00a onepaHa OJHOBPEMEHHO UMEIOT 3HadYeHue false, To Bo3Bparaercs
3HaueHue false.

YuapHoe sorudeckoe orpunanue (1) — pesynbrarom Beipakenus! A sisiercs false, ecnu
oTiepaH] IMeeT 3HaYeHHE true, 1 Ha00OPOT.

[Tpu moMoIIN JIOTHYECKUX OTIEPATOPOB MOKHO (POPMHUPOBATH CIOKHBIE BHIPAKEHHSI C yIaCTHEM
HECKOJIBKMX OIIEPAHJIOB, HAllpUMED:

A&B&C — 310 BhIpakeHHE BO3BpaIllaeT 3HAYCHHE true, TOJBKO €CIU BCe TPU ONepaHaa
OJHOBPEMEHHO UMEIOT 3HAYECHHE true.

A|B|C — 370 BBIpaXXEHHE BO3BpAILALT true, eciiy XoTs Obl OJJMH U3 OIIEPaH/IOB UMEET 3HaueHHE true.

A&B|C — 310 BBIpa)K€HUE BO3BpAIIaeT true, eciu A 1 B 0JJHOBpeMEeHHO UMEIOT 3HaYeHHUE true, Win
C umeer 31HaueHue true. Oneparop & numeeT 60Jiee BEICOKHI MPUOPHUTET, TIOITOMY CHavaIa
BBIYMCIISIETCS 3HAU€HUE BeIpaxkeHust A&B, u pe3ynbTar BeTynaer B jJjornyeckyro onepaunto MJIN ¢
onepangom C.

3.3.3 buToBbIe onepaTopbl

buroBsie (111 MOOUTOBBIE) ONIEPATOPBI IPEIHAZHAUYEHBI /IS OTIEpalUid ¢ LEIbIMU YHCIaMU
Ha YPOBHE UX MOOUTOBOTO IIPEICTABICHHUS.

BuroBoe U (&) — Boipaxkenne A&B BrinosHsieTCs MOOUTOBO, T.€. OTACIBHO YIS KAXKI0T0 pa3psia.
Ecnu 00a 6uta enMHUYHBIE, TO B COOTBETCTBYIOIIEM pa3psije pe3ynbTaTa Oyaer enuuuia. Ecnu
XOTsI OBl OJIMH U3 OMTOB HYJICBOW, B pa3psij] pe3ysibTaTa 3aluChIBACTCS HOJIb.

ITpumep: 1101 & 0110 =0100



BuroBoe UJIM (|) — Beipaskenue A|B Boimonasercst mooutoBo. Eciu xoTst Okl 01MH U3 OUTOB
€IMHUYHBINA, TO B COOTBETCTBYIOIINI pa3psij pe3yabTara OyaeT 3anucana equauna. Eciam 06a 6ura
HYJIEBBIE, TO B pa3psj pe3yibTaTa OyAeT 3anucaH HOJb.

[Mpumep: 1101 |0110=1111

Burosoe uckimouawmee UJIHN (") — Beipaxxenue A™B Beinosiasercst mooutoso. Eciu oun

U3 CPAaBHUBAEMBIX OMTOB HYJIEBOM, a APYroi eIMHIYHBIN, TO B pa3psil pe3yJabTaTa 3aluCchIBaeTCs
enrHuna. Eciu o0a 6urta HyneBble, Wik 00a OMTa €AMHUYHBIE, TO B pa3psi/l pe3ysibTaTa
3aIMCBHIBACTCS HOJIb.

ITpumep: 1101 ~0110=1011

ButoBblii caiBUr BpaBo (>>) — pe3yJIbTaTOM BBIIIOJHEHHS orepaTopa A>> n SBJISETCS YHUCIIO,
KOTOPOE MOJTYYHJIOCH CIBUTOM JIBOMYHOTO YUCIa A BIpaBo Ha n no3unuid. [Ipu cisure
COXpaHsETCs 3HAK YUCIIA, TO €CTh MIIAJIIIIUE Pa3pPsi/ibl TEPSIFOTCS, @ CTAPILINUE 3aATOTHIIOTCS
COJIEPKUMBIM 3HAKOBOTO OuTa (0 17151 MOJIOKUTETBHBIX YUCE U | 11 OTPUIIATEIIbHBIX).

ITpumepsr: (11010010)>>2=11110100, (01010010)>> 2=00010100

Be33HakoBblii OMTOBBIN CABUT BIPAaBO (>>>) — pe3ylbTaToOM BBINOJIHEHUS onepaTopa A>>>

n ABJIAETCS YUCII0, KOTOPOE MOJIY4UIIOCh CABUIOM JIBOUYHOIO yucia A BIpaBo Ha h no3uuuil. [Ipu
casure HE coxpansieTcs 3HaK 4Kciia, TO €CTh MIIQJIINE Pa3psiibl TEPSIOTCS, a CTapIIne
3aM0JIHAIOTCS HYJISIMU.

ButoBblii caBuUr BJIeBO (<<) — pe3yJbTaTOM BHITIOJIHEHUS oriepaTopa A <<n SBJISICTCS YHUCIIO,
KOTOPOE MOJTYYHJIOCH CIBUTOM JIBOMYHOTO YKClia A BJIeBO Ha n no3uiuit. [Ipu aTom crapiiue
pas3psabl TEPSIFOTCS, @ MIAAIINE JOTIOJHSOTCS HYJISMH.

3.3.4 OnepaTopsbl CpaBHEHHU

Ecnu ycnoBue, 3ajaHHOE OTIEPATOPOM CPaBHEHUS, BHITIOJIHSIETCS, TO BEIPAYKEHHE BO3BPAIIAET
3Ha4eHue true. B mpoTuBHOM ciydae Bo3Bpamiaercs 3HaueHue false. Bee oneparopsr cpaBHeHUS
OWHaApHBIE — COJIEPIKAT TOJIBKO JIBA ONIEpaH/IA.

PaBHo (==) — BelpakxeHne A==B Bo3Bpaiaer true, eciy 3HaueHue onepania A paBHO 3HAaUECHUIO
onepanaa B. OO6paTute BHMMaHKE, ONIEpaTOpP CPAaBHEHUS COCTOMT U3 JIBYX 3HAKOB paBeHCTBa. Eciu
BbI UCIIOJIB3YCTC OI[I/IHOLIHI)II71 3HaK paBCHCTBA, TO MOJIYYUTCSA HEC CPAaBHCHUC, a IIPUCBOCHUC
sraueHus. Cpena NetBeans mpeaynpeauT Bac 0 BO3MOXKHOM OMTUOKeE, XOTsI ¢ (POPMATLHOW TOUKH
3pEHHUsI 3TO JIOTHYECKas, a HE CHHTAKCHUeCcKasi OIInOKa.

He paBHo (!=) — Beipaxkenue A!=B Bo3Bpaiaer true, eciiu 3Hau€HUE OTIepaHia A OTIMYHO
OT 3Ha4YeHus onepanja B.

Boasmie (>) — Beipakenue A> B Bo3Bpaiaer true, eciiu 3Ha4eHHE omepanaa A 0oJbIe 3HAYCHUS
onepanja B.

Boabie uiu paBHo (> =) — Beipaxkenre A> =B Bo3Bpamiaer true, eciivi 3Ha4eHHE OTNepaHaa
A Goublile UM paBHO 3HAUEHHIO omnepana B.

Memnbiue (<) — BeipaxkeHue A <B Bo3Bpaiiaer true, eciivi 3HaueHHUEe onepanga A MEHbIIIE 3HAUCHUS
onepanja B.

Menbl1ie win paBHo (<=) — BelpakeHre A <=B Bo3Bpamiaer true, eciii 3HaUeHHE OTepaHga
A MeHbllle UM paBHO 3HAUYEHHUIO onepaHia B.



3.3.5 TepuapHblii onepaTop

B s3p1ke Java uMeeTcs eTMHCTBEHHBIN OTIepaTop, y KOTOPOro TPH ONepaHaa. ITOT OrepaTop
0003HavYaeTcss CKMBOJIOM Botipoca (?) U UMeeT CIIeAYIONINI CHHTAKCHC:

yCJIOBHE? 3HAUCHUE: 3HAUCHHE

VYcioBueM SIBIISIETCS BBIPAXKCHUC C JIOTUYCCKUM 3HAYCHUCM. CHauasia BEIUUCIISIETCS 3HAUCHUE
BBIPXKCHUS, YKa3aHHOTO B yCJIOBUHU. ECIIM OHO HCTHHHOE, TO ONEPaTop BO3BpAIllaeT 3HAUYCHHUE,
PacHooKEHHOE MOCIIe BOIPOCUTEILHOTO 3HaKa. ECiiU 3HaYeHUE YCIOBUS JIOXKHOE, TO OTIEPaTOP
BO3BpAIllaeT 3HAUYEHHE, CIeayIoIIee mocie qoeTouns. Hampumep:

int a=10,b;

b= (a>5)? 50: 60;

B nannoMm ciydae nepemeHHOM b Oyner mpucBoeHo 3HaueHue S0.

int a=3,b;

b= (a>5)? 50: 60;

Bo BTOpOM cnydae nepemeHHo# b Oynet nprcBoeHo 3HaueHue 60.

TepHapHBIii onIepaTop MpeacTaBIIsIeT COO0H COKpAIEHHYIO (pOpPMY YCIOBHOTO OIIepaTopa,

0 KOTOpOM Oy/IeT paccka3aHo B TiiaBe 4.

naBa 4. YnpaBnsilowme NHCTPYKLUMU

VYipaBistomue HHCTPYKIUN YCTaHABIMBAIOT MTOPSI0K BBIIOJIHEHUS IPOrPaMMBbl B 3aBUCUMOCTH
OT HEKOTI0 ycinoBus. [IpuMeHsis ynpaBIisroniue HHCTPYKIIMH, MOYKHO CO31aBaTh TOUKH BETBJICHUS,
OCTaHOBA, MHOTOKPATHO BBIMOJIHATH OJIOKH ONIEPATOPOB WIIK BCIO IPOIPaAMMY.

4.1 YcnoBHbIK onepaTtop if

YcioBHBIM onieparop if B si3bIke Java UMeeT cleayronuil BU/I:
if (yc1oBme) {

// BIOK KOMaH/1, €CIIN YCIIOBHE UCTHHHOE

else {

// BJIOK KOMaH/I, €CJIH YCIIOBUE JIOKHOE

// TIpogomKeHne IporpaMMBbI

[Tpu BbIMOIHEHUH OTIEpaTOpa MPOBEPSETCS UCTUHHOCTD YCIIOBUS B KPYIJIbIX cKoOKax. Eciu
YCIIOBHOE BBIP2)KCHUE BO3BPAIlACT 3HAUCHHE true, TO BBIMOJIHSACTCS MEPBbIi OJOK KOMaH/I

B (DUTYpHBIX CKOOKaX, CIEAYIOMHNNI 3a KIFOUYEBBIM CIOBOM if, a 60K mocie KiIoyeBoro ciioBa else
UTHOPHPYETCSI.

Ecnu ycroBHOE BeIpaskeHHe BO3BpalaeT 3HaueHue false, To nepsblit 610K KOMaH/1 UTHOPUPYETCS,
U BBITIOJIHSAETCS OJI0K KOMaH] 1ociIe KIIF0UeBOro cioBa else.



[Ipumep ycinoBHOTO oneparopa:

if (a+b> 100) {

a=0;
b=0;

}

else {
a=at5;
b=0b+2;
}

JlomyckaeTcst yrpolieHHas 3al1ch OIepaTopa, B KOTOPOH OTCYTCTBYeT 0ok else. B TakoM ciydae,
€CJIM YCJIOBHE JIOKHOE, TO HUKAKUE CIIEIUaIbHbIC JEUCTBUS HE BBINOJIHAIOTCS. [Iprumep
YIPOILLEHHOM 3aIIUCH:

if (a+b>100) {

a=0;

b=0;

} // Konen yciioBHOTO omeparopa

// Cnenyromiue KOMaHIbl IIPOTPaMMbl
4.1.1 Bio:keHHbIe YCJI0BHBIE ONIePaTOPbI

VY CI0BHBIN OIIepaTOp MOKET PaCIoIaratbCs BHYTPU JAPYroro yciIoBHOro oneparopa. Takas
KOHCTPYKIMA HA3bIBACTCA BJIOKCHHBIMU YCIIOBHBIMHA OIICPATOPAMU. KomnuecTBO BIIOKEHHBIX
orepaTopoB (popMaIbHO HE OIPAaHUYEHO, HO B IIA0JIOHE JUIS HATVIAHOCTH MOKAXEM TOJIBKO JBa
BJIOJKEHHBIX YCIOBHBIX OIlepaTopa:

if (ycioBue 1) {

// Biok komany 1

}

else if (ycioBue 2) {
// Biiox komaH# 2

}

else if (ycioBue 3) {
// Birox komau 3

}

else {

// Biiok xkomaux 4



}

Ecnu ycnoBue 1 uctuHHOE, TO BBINONHSIETCA 0JI0K KOMaH 1, ocTalibHbIE OJI0KH UTHOPUPYIOTCS

U TIPOJIOJIKAETCS BBIIIOJHEHNE KOMaH] ocae KOHCTpyKuuu. Ecnu yenosue 1 noxHoe, TO
npoBepsieTcs ycioBue 2. Ecnu ycnoBue 2 HCTUHHOE, TO BBINOIHETCS OJI0K KOMaH/ 2, U TaK Jlajee.
[TocnenHuil 010K KOMaH[ BBIIOIHSETCS TOJIBKO B TOM CIIy4ae, €CIIM BCE IPEIIECTBYIOIINE
YCIIOBHUSI OKA3aJIUCh JIOKHBIMHU.

4.2 OnepaTtop BbiGopa switch

Jloruka paboThl onepaTopa switch HamOMUHAET KOHCTPYKIUIO M3 BJIOXKEHHBIX OMEpaTopoB if,
KOTOPYIO MBI TOJIBKO YTO paCCMOTPCIIH. HpI/IHIII/IHI/IaJH)HOC pas3indue COCTOUT B TOM, YTO
MIPOBEPSIEMOE BBIPAXKEHNE MOYKET BO3BPAIIATh TOJIBKO IEIOYUCICHHOE HJIM CHMBOJIBHOE 3HAYCHHUE,
a He JIoTWYecKue 3HavyeHus true i false. B obmem Buze mabnon onepatopa switch BBITISINT
CJIEIYIOLIUM 00pa3oM:

switch (Bbipa:kenue) {
case 3HaYeHue_1:

// biok komany 1
break;

case 3HaYeHHe 2:

// Biiox komaH 2
break;

case 3HaueHue_3:

// Biox koman 3
break;

/| mpyrue case—OIOKH
case 3HAYeHHe_N:

// Biiok koMaH/I n
break;

default:

// BIOK KOMaH 1 IO yMOJTYaHHUIO

}

[Tpu BeIMONTHEHNH oTIepaTopa switch BeIUHCIsSeTCS 3HaYCHNE BBIPAKEHHUS B KPYTIIBIX CKOOKaX.
3aTreM 3TO 3HaUEHUE 0O0YEPEIHO, CBEPXY BHU3, CPABHUBAETCS CO 3HAUEHUSMHU, YKa3aHHBIMU
B Hayaje Kaxaoro case—omoka. Kak Toipko 00HapyKEHO COBIIAJICHHE, BHITIOIHIETCS HA0OP
KOMaH/] COOTBETCTBYIOIIETO OJI0Ka.

KoBapcTBo oneparopa switch 3akirougaeTcst B TOM, 4TO U OOHAPYKEHUU COBIAICHUS
BBITIOJTHAIOTCSL 6ce KOMaH/IbI JI0 KOHIIA ONepaTopa, BKII0Uasi KOMaH bl B case—OJI0KaXx,
PACIIOJIOKCHHBIX HUKC. Ecmm HCO6XOI[I/IMO, YTOOBI BBITOJIHSINCH KOMaH/bI TOJIBKO OAHOTO 6J'IOK21,
€ro HeoOXOMMO 3aBepIIaTh HHCTPYKITHEH break.



Omneparop 3aBepinaercst HeoOs3aTenbHBIM O10kOM default. KoMaHp1 3TOT0 010K BBITIOTHSIFOTCS
B TOM CJTy4ae, €CJid He 0OHAPYKEHO HU OJTHOTO COBIAJCHHS ¢ KOHTPOJbHBIMHU 3HAYCHHUSIMH.
[Tockonbky 610k default 3aBepriaeT KOHCTPYKIIHIO, B HEM HE UCTIONB3YETCS MHCTPYKIUS break.

Bepuurecs k cpene pazpabotku NetBeans u BBeuTe miin 3arpy3ute npuMep nporpaMmel,
UCIIOJIB3YIONIEH oneparop BeiOOpa (TucTUHT 4.1).

Jluctunr 4.1 llpumep ncnoib30BaHus OnepaTropa BbIdopa
/I mmmoptupyem kiace JOptionPane 3 6ubmuorekn Swing
import javax.swing.JOptionPane;

public class Listing4 1 {

public static void main (String [] args) {

int userData;

String userInput;

// BBIBOJTUM OKHO 3aIipoca TEeKYIIEeH 1aThl

userInput = JOptionPane.showInputDialog («BBemute uncio ot 1 10 3»);
// TIpeoOpa3yeM CTPOKY B UHCIIO B SIBHOM BH/IE

userData = Integer.parselnt (userInput);

switch (userData) {

case I:

JOptionPane.showMessageDialog (null, «Ber BBenmu uncio 1»);
break;

case 2:

JOptionPane.showMessageDialog (null, «Bsl BBemM 4rcio 2»);
break;

case 3:

JOptionPane.showMessageDialog (null, «Ber BBenu uncio 3»);
break;

default:

JOptionPane.showMessageDialog (null, «Bbl BBenm HeOmMycTHMOE YHCIIO!»);

b
b



B 3710i1 mporpamme Mbl HCHOJIB3YeM YK€ 3HAKOMBIC BaM JIHAJIOTOBBIC OKHA, YTOOBI MOMIPOCUTH
M0JIb30BaTENsl BBECTH YMCIIO OT 1 710 3 1 BBIBECTH OTBETHOE cooOIeHue. Eciu moyib3oBarels
BBOJIUT YKCJIO B YKa3aHHOM JIMAINa30He, TO BHIBOAUTCS MOATBEPIKACHHE BBOIA. Ecin BBeIeHHOE
YHCII0 HE COOTBETCTBYET HU OJJHOMY M3 KOHTPOJIBHBIX 3HAUE€HUI, TO cpabareiBaeT 010k default
1 BBIBOJIUTCS COOOIIEHNE 00 OIIMOKE.

JlarHast mporpamMMa HarJisiTHO IEMOHCTPUPYET paboTy omnepaTopa switch, HO He sIBIsIETCS
ONTUMAJIBHON C TOYKH 3pEHUs KOJa IIPOrPAMMBI.

JlaBaiiTe BOCHOJIb3yeMCsl 3HAHUSAMHU O JIOTUYECKUX OIIEPaToOpax U YCIOBHOM omepaTope if
u nepenuuieM nporpammy. [lonpoOyliTe nepenenats NporpaMMy caMOCTOATEIbHO, HE 3arJIs/IbIBast
B FOTOBBIN MTPUMEpP U3 JUCTUHTaA 4.2.

Jluctunr 4.2 llpumep nporpaMmsbl ¢ HCIOJI30BAHHEM JIOTHYECKOT0 M YCJIOBHOI0 Oneparopa
/I mmmoptupyem kiace JOptionPane 3 6ubmuorekn Swing
import javax.swing.JOptionPane;

public class Listing4 2 {

public static void main (String [] args) {

int userData;

String userInput;

// BBIBOJTUM OKHO 3aIipoca TEeKYILIeH aThl

userInput = JOptionPane.showInputDialog («BBegute uncio ot 1 10 3»);
// TIpeoOpa3yeM CTPOKY B YHCIIO B SIBHOM BH/IE

userData = Integer.parselnt (userInput);

if ((userData>=1) & (userData <=3)) {

JOptionPane.showMessageDialog (null, «Bbl BBesn ynciio " + userData);
3

else {

JOptionPane.showMessageDialog (null, «Bbl BBesin HeronycTuMoe 4ucJio!»);

}
}
}

OTtpenakTupoBaHHas YacTh IPOrPAMMBI BbIJIEJIEHA XKUPHBIM IpudToM. Kak BuauTe, noyiyuunach
0oJiee KOMITAKTHAs! U YHUBEpCaJIbHAsA KOHCTPYKIUs. B ycioBHOM omeparope if Mcronbp30BaHo
COCTaBHOE YCJIIOBHE

(userData> =1) & (userData <=3)



OHO 03HayaeT, uTo yCJIOBUE OyIeT CTUHHBIM, €CJIM 3HAUYeHHE repeMeHHoi userData 60JbIie HiTH
paBHO CAUHUIIC I/I MCHBIIIC UJIN paBHO TpeM. B 9TOM CJIy‘-IaC BBIBOAUTCS AUAJIOTOBOC OKHO
¢ coolIIeHnEM 00 OIIMOKe.

4.3 OnepaTtopbl LUKna

OHepaTOpBI [UKJIa TpeAHa3HAYCHBI JJIsI MHOTOKPATHOT'O BBITIOJIHCHUS 0JIOKOB KOMAaH/. B sa3bike
Java mpumensitorcest onepatopsl while, do... while u for.

4.3.1 Onepatop nuxia while
[TabnoH oneparopa mukia while nmeer Bu:
while (yciioBue) {

// Bi1ox KoMaH/1

}

[Tpu BBITIOTHEHHHU OTIepaTopa UKJIa CHavYaja MpoBepseTcs yciuoBue. Eciau yclioBre HCTUHHO, TO
BBITIOJTHACTCS OJIOK KOMaH/I B TeJIe IUKIIA. 3aTeM YCIOBHE IpoBepsieTcst CHOBA. Ecii oHO ocTanock
WMCTUHHBIM, BHOBB BBITIOJTHSETCS OJIOK KOMaH 1. Eciii yciioBHe cTaio JIOKHBIM, TO padoTa
orepaTopa IMKJIa IPEeKpalaeTcs, U YIpaBieHHe Iepe1acTcsi KOMaHIaM, CICIYIOIIMM 3a [UKJIOM.
[Tpumep nukna while:

int a = 0;
while (a <10) {
System.out.println (a);

at+;
System.out.println («BeImoaHEHNE TUKIIA 3aBEPIIICHOY);

B sTOoM npumepe UK BBIOJIHAETCS J0 TeX MOp, MOKa 3HaU€HUE TIEPEMEHHON a 0CTAaeTCsl MEHbIIIE
10. BbI y’xe 3HaKOMBI C OIIEpaToOpoM aBTOMHKpeMeHTa (++), IpHU MOMOIIU KOTOPOTO U3MEHSETCS
3HaueHHue nepeMeHHon. Eciin He MEeHSITh 3HaueHue NepeMEHHON B Telle LUKJIIA, TO LUK OyJeT
BBITNIOJIHATHCS BEYHO, IOTOMY UTO YCJIOBUE Beerza OyAeT HCTUHHBIM. HOrAa Takue «Be4HbIe

IIUKITBD) OBIBAIOT HEOOXO MBI, HO B OOJIBIIMHCTBE CTy9aeB 3TO JIOTUYECKAs OIMHUOKA, KOTOPas
MPUBOJIUT K «3aLMKIMBAHUIO» POrPAMMBI.

[Tpu ompeieIeHHBIX 00CTOSTEIBCTBAX MOXKET CITYYUTHCS TaK, YTO OJIOK KOMaH/ BHYTPH ITUKIIA
while He OyIeT BBIMIOTHEH HUKOT/Ia, €CIT YCIOBUE IIMKJIA W3HAYAILHO OyIeT JIoxkHBIM. Hanpumep,
€CITU TIepe]l BBIMOJHEHUEM IIHKIIa TIEPEMEHHOM a OyeT mpucBoeHo 3HadeHue 10, To UK

U3 MpuUMepa He CpadoTaeT HU pasy.

4.3.2 Onepatop nukJja do... while

Omneparop do... while moxosxx Ha onepatop while, HO UmMeeT APYryr0 KOHCTPYKIIUIO, a OJIOK KOMaH]]
Oy/IeT BBINIOJHEH KaK MUHUMYM OJIH pa3, MOTOMY YTO UCTHHHOCTB YCIIOBUS TIPOBEPSETCS MOCTE
BBINIOJIHEHUS OJI0Ka:

do {



// Bi1ox KoMaH/1

} while (ycsioBHE);

[epenuiem npeAbLAYIINI IPpUMeEp, UCTIOB3Ys oneparop do... while:
inta=0;

do {

System.out.println (a);

at+;

} while (a <10);

[IporpamMma u3 3TOoro npumepa BbIBOJUT B OKHO TepMuHazia yucia oT 0 10 9. Ho ecnu nepemenHyro
a MTHULIMAJIU3UpoBaTh 3HaueHueM 10 uinum Oosblie, TO HUKI cpaboTaeT OJIMH Pa3 U BbIBEJIET
Ha4yaJIbHOE 3HaUY€HUE MEPEMEHHOM.

4.3.3 Onepatop nux.a for

VY omneparopa nukia for Hanbosee ciokHask KOHCTPYKIHS, KOTOPast COJEPKUT BCE KOMITIOHEHTHI —
WHUIHAIA3AIUIO, YCIIOBUE, U3MEHEHUE:!

for (uHUUMaIM3aUA; YCI0BUE; HHKPEMEHT/IeKpeMeHT) {

// Bitox KoMaH/1

}

Wunnmanusaus nepemesHou yukia BEITIOJIHSAETCS TOJIBKO OJIMH pa3 MpU 0OpaIleHuH K ONepaTopy
LMKJIa. 3aTEM MPOBEPSIETCA UCTUHHOCTD yciioBUs. Eciin 0HO Bo3BpallaeT 3HaueHue true, To
BBITNIOJIHSAETCS OJI0K KOMaH/[. Jlanee nponu3BOIUTCS BBIYMCIEHUE HOBOTO 3HAYEHMsI IEPEMEHHOMN
LIMKJIa ¥ BHOBb IIPOBEPSAETCS UICTUHHOCTH YCIIOBHUA. EClIM OHO 0CTanoch UICTUHHBIM, TO BHOBb
BBINIOJIHSAETCS 070K KOMaH[. LMK moBTOpsETCS 10 TEX MOp, MOKA YCIOBUE HE NEPECTAHET OBITh
HCTHUHHBIM.

[Tpumep nukma for:

for (int i=0; 1 <=10; i++) {

System.out.println (i);

}

Ecnu Teno mukia cocTouT U3 OAHOM KOMaH/IbI, TO MOXXHO OOOUTHCH 03 (PUTypHBIX CKOOOK:
for (int i=0; 1 <=10; i++) System.out.println (i);

4.3.4 Bi1o:keHHbIe HUKJIbI

Omnepatop HuKIa MOKET OBITh BJIO’KEH B TEJIO APYroro IUKiIa. B 3ToM ciyudae npu KaxxaoM
IIPOXO0/I€ BHEIIHETO LUKJIa Oy/1eT cpabaThiBaTh U MOJHOCTHIO BBIOJIHATHCS BIOKEHHBIN LUK,
BroxxeHHbIe IUKIJIBI 0OBIYHO TPEOYIOTCS IS OCIEA0BATEIBHOIO epedopa IEMEHTOB ABYMEPHBIX
WM MHOTOMEPHBIX CTPYKTYp (MaTpHll, MaCCUBOB, TaOJIMI]) U BBIIOJHEHUS AEUCTBUN C ITUMHU
JJIEMEHTaMU.



B mucturre 4.3 BO BHEITHEM IHUKIIE TIOCIIEA0BATEBHO TiepeOupatoTes qHu Henenmu weekDay,

C IICPBOTO 110 CGHBMOﬁ. HpI/I KaXXKJI0M IMPOXOJAC NHKJIa BLIBOJUTCA HA ME€YaTb HOMEP AHA HEACIIN,
34TCM 3allyCKacTCs BJIOKCHHBIHN ITHUKII. Koraa BJIOKCHHBIHN T KII OTpa6OTaJI, BBITOJIHACTCA IIEPEHOC
CTPOKH IIPH MOMOIIN YIPABJISAIOIIEH TOCIE0BATEIEHOCTH \N U 3aIyCKAETCS CIIEIYIOIast UTEpaIus
BHEIIHETO IMKJIA.

Bo BI10’keHHOM IMKIIE TIOCIIEIOBATENLHO MIEpeOuparoTcs 4achl BHYTpH Tekymero aus dayHour,
¢ 1 mo 24. 3HadeHus cCueTYMKa YaCOB MOCIIEOBATEIILHO BBIBOJISITCS B OJTHOM CTPOKE Yepe3 3aIsITYIO
C IpoOesIoM.

Jincrunr 4.3 [lpumep MCNOJIL30BAHUS BJIOKEHHOT0 HHKJIA
public class Listing4 3 {

public static void main (String [] args) {

for (int weekDay=1; weekDay <=7; weekDay-++) {
System.out.print («lens Henenn: "+weekDay+" Uacsl:»);
for (int dayHour=1; dayHour <=24; dayHour++) {
System.out.print (dayHour+«»);

§

System.out.print (»\n»);

§

§

§

B kagecTBe caMOCTOSATENEHON PaOOTHI C/IEIalTE TaK, 9YTOOBI BO BHEITHEM LIUKJIE BMECTO HOMEpa
JIHSI HEJIeH BBIBOJAMIIOCH €T0 Ha3BaHME. Balmx 3HaHUMN yXe 10CTaTOYHO, YTOOBI PELIUTh 3Ty
3ajauy, UCIOIb3Ys OJMH U3 paHee U3y4eHHBIX orepaTtopoB. Ho pemenne noka He Oyaer
ONTUMAaJIbHBIM C TOYKHU 3pEHHUs IPOTpaMMHUpPOBaHus. B riase 5 Bbl IO3HAKOMUTECH C MACCUBAMH,
KOTOpBIE MpeIHa3HAuEHBb! Il paOOThI C YIOPSI0YEHHBIMY HaOOpaMH 3HAYE€HUH.

4.4 Oneparopbl 10CPOYHOT0 BHIX0/1A

WNHora BO3HUKAET HEOOXOIMMOCTh JIOCPOYHO MPEPBaTh BBIIIOJHEHUE IIUKJIA TPU BOSHUKHOBEHUU
OTIpeNIeNIeHHON cuTyaluu. [[ist 3Toro ucmosb3yercs y)e 3HaKOMBI BaM oriepatop break, a Taxxe
oTiepaTopsI continue u return.

4.4.1 OnepaTtop nocpo4yHoro Bbixoaa break

Omneparop break mosHOCTBIO MPEPHIBAET BHIMIOJHEHNUE TEKYIIETO [TUKIA. YTIpaBJIeHUE MEPeIaeTCs
KOMaH/JiaM, CJIEeIYIOIHM 3a LIUKJIOM.

JlaBaiiTe OTBIEYEMCS OT CyXUX OIIMCAaHUN U BMECTE HAIIUILIEM IIPOrpamMMy, B KOTOPO IMPUMEHSIETCS
onepatop break. Ita mporpamma reHepupyet cirydaitHoe uncio ot 1 1o 10 u npeanaraer
II0JIb30BATENIO YrajaTh €ro.



[Ipexne Bcero, creHepupyite ciaydaiiHoe yucio. s 3Toro BaM npujeTcs 3a0exaTh HEMHOTO
BIICPC 1 BOCIIOJIB30BAThCA IpUEMaMU O6’beKTHO—OpI/IeHTI/Ip0BaHHOFO nporpaMmmMupOBaHu.
HmnopTupyiiTe Kiacc reneparopa ciiydaiiHeix unces Random:

import java. util. Random;

31ech Ha/lO c/eNaTh HEOOJIbIIOE OTCTYIUICHHE. [ eHepaTop CiaydyalHbIX YUCENT — 3TO OObIYHAs
KOMIBIOTEpPHAsS TPOrpamMma, KECTKUN aIrTOPUTM, B KOTOPOM HET MecTa ciiydaHocTsM. [ToaTomy
Ha CaMOM JIeJie TEHEPUPYIOTCS ncesdocnyvaiiHble ynciaa. PABHOMEPHOCTh pacipeieneHus
BCPOATHOCTHU IO JUAITA30HY I'CHCPAILMU 3aBUCUT OT KA4CCTBA reHepaTropa. Y1005l IMpU KaKIA0OM
3aIlyCcKe IpOorpaMMbl T€HEPATOp HE BbIJIaBajl OJHY U TY )K€ MTOCJIEI0BATEIbHOCTD YHCEN, €T0 HAJ0
HHUIHUAIU3UPOBATH HCKUM HA4YaJIbHBIM 3HAUYCHUEM, KOTOPOC ABJIACTCA CJIy‘-Iaf/'IHI)IM 110 OTHOLIICHUIO
K IPOrpaMMe U He IOBTOPSIETCS IpH 3amycke. Ha mpakTuke U1 HHULIMAIU3aluy reHepaTopa 4acTto
HCIIOJIB3YIOT CUCTEMHOE BpeMsl KOMITbIOTEpa B MUJUIUCEKYH1aX. Bpemsi 3amycka mporpaMmmbl
3apaHee He OIPEIEIIEHO U HUKAaK HE CBSI3aHO C CUCTEMHBIMU YacaMu. [103ToMy BeposiTHOCTD
MMOBTOPEHUS BPEMEHU 3aITyCKa MPOTPAMMBI C TOUHOCTBIO JI0 MIJUTUCEKYH bl HCUE3a0IIe MaJa.

Wrak, co3aaiite HOBBbI 00bEKT Kiacca Random n nHUIMATH3UPYHTE €ro IpU OMOIIY 3HAYCHHS
CHCTEMHOT'0 BPEMEHHU KOMITBIOTEPA B MIJUTHCEKYHaX. [1ycTh 3TO OyneT HOBBI 0OBEKT
¢ umeHeMm rnd:

Random rnd = new Random(System.currentTimeMillis ());

YToOBI CreHeprpoBaTh 1IEJI0€ YUCII0, BOCTIONb3YHTECh MeToJoM nextint (/imit). OToT MmeTon
TeHepUpyeT MCEBA0CTyJaifHOE 11eI0€ YUCIIO B UANa30He OT HyJIs 10 Mpejena [imit, Ho He BKJIIoYast
ero. Hanpumep, meto nextInt (10) Bo3BpaTut nenoe yucio B aAuanaszoHe ot 0 10 9 BKIIOYUTENBHO.

CrenepupyiiTe niceBaociaydaiiHoe yucio secret B quanasone ot 1 1o 10 npu noMomu metoaa
nextInt () o6bekra rnd:

int secret = 1 + rnd.nextInt (10);

OxoHYaTENbHBIN (1)paFM€HT KOOa i reHepanunu HCGBZIOCJIy‘-IaI\/JIHOI‘O eJIOT0 YHrcCiia BBITJIAAUT TakK:
Random rnd = new Random(System.currentTimeMillis ());

int secret = 1 + rnd.nextInt (10);

Teneps y Bac ecTh «CEKpETHOE» CIyYaifHOE YMCII0, Ha KOTOPOE CCBhUIAETCS epeMeHHast secret.
Ocranock peam30BaTh CPaBHEHUE CEKPETHOTO 3HAYECHUSI CO 3HAUCHUEM, KOTOPOE BBEI
0JIE30BATENb. 3AIPOC Ha BBOJ] 3HAUCHHMS JIOJDKEH MTOBTOPATHCS JI0 TEX MOP, ITOKA TOJIb30BATENb
HE yrajaer.

PazpaboTaiiTe mporpammy caMOCTOSITEIBHO, & 3aTEM CPaBHUTE pe3yibTaT ¢ JIUCTUHTOM 4.4. Bamm
KOJ HE 00513aTeNbHO JI0JDKEH COBITACTh C MPHUMEPOM — TIIaBHOE, YTOOBI OH MPaBUIILHO padoTall.

Jluctunr 4.4 Illpumep npepbiBaHus HUKJIA
import javax.swing.JOptionPane;
import java. util. Random;

public class Listing4 4 {

public static void main (String [] args) {



Random rnd = new Random(System.currentTimeMillis ());

int secret = 1 + rnd.nextInt (10);

int userData;

String userInput;

while (true) {

// BBIBOJIIM OKHO 3ampoca

userInput = JOptionPane.showInputDialog («Yranaiite uncno ot 1 1o 10»);
// TIpeoOpa3yeM CTPOKY B YHCIIO B SIBHOM BH/IE

userData = Integer.parselnt (userInput);

if (userData == secret) {

JOptionPane.showMessageDialog (null, «Bbr yragamm gaucio!»);

break;
j
j
j
j

[TockouibKy 3apaHee He H3BECTHO CKOJIBKO Pa3 MPUAETCs 331aTh BOIPOC, MBI CO3HATEIBHO
3aIrycKaeM «BEYHBII» UK While co ciry)keOHBIM 3HaUSHHEM true BMEeCTO yciaoBHA. B kaxmaom
IIPOXO/I€ LIUKJIA MBI CPABHIBAEM BBEJICHHOE MOJIb30BATEIEM YUCIIO CO 3HAUCHHUEM, 3araJlaHHbIM
B IIporpamMme. B cirydae coBmaieHus BEIBOJUM COOOIIEHHE U TIPUHYAUTEIBHO MPEPhIBAEM ITHKIL.
KonnyecTBo MOMBITOK HE MOXKET ObITh OOJIBIIE IECATH, TOITOMY JPYTHE CIIOCOOBI BHIXO1a

U3 MIPOTPaMMBbI HE TIPEAYCMOTPEHBIL.

CamocTosTenbHO TopaboTaiTe MporpaMmmy:

— HO621BBTC B TCJIO IUKJIA CUCTYHK IIOIIBITOK. HYCTI) 3HAa4YCHUC CUCTUHNKA BBIBOJUTCSA B OKHEC,
cooOmraromnieM o coBnaaeHuu: «Brl yragamm yncno! KonumuecTBo noneitok:». Mcnonb3yiite
KOHKATEHAIHIO CTPOK, a TAKXKE CIY)KEOHYIO TIOCIIEIOBATEIBHOCTE "\ny IS IEPeHOCa CTPOKU
TEKCTAa.

— JloGaBbTe Mpekpalienne yraJaplBaHus M BBIXOJT U3 TIPOTrPaMMBI ITpU BBOJIE uncia 99.

4.4.2 OnepaTop 10CPOYHOIr0 BbIX0/1a continue

Omneparop continue mpepsIBacT BBHITIOJHEHUE TeJa [IUKJIA U BBI3BIBACT JIOCPOUHBINA ITEPEX0]T
K CIEAYIOIIEH UTepalluy IUKIIA, HAllpUMeEp:

for (int i=1; i <=10; i++) {
if (i== (/2) *2) {

continue;



}

System.out.println («i=" + 1);

}

Ycnosue i== (1/2) *2 BBINOIHIETCS TOJBKO B TOM Cy4ae, €Cli 3HaueHHe 1 — YeTHOE, TIOTOMY YTO
TUT TIEPEMEHHOM 1 00bsBIIeH Kak int. [Ipy neneHnn He4eTHOTO Yncia Ha 2 ApoOHast yacTh OyneT
oTOpoLIeHa, U TIOCIE YMHOKEHUS Ha 2 NCXOJHOE 3HaUeHue He BepHercs. [Ipu nctuaHocT!
BBIpAXKEHHUsSI CpabOTAET OMepaTop continue M BHI30BET CIEAYIONIYIO UTEPAIHIO IUKIIA, MUHYS BBIBOJ
Ha neyath. [l03TOMY B OKHO KOHCOJIM OyyT BBIBEJIEHBI TOJIBKO HEUETHBIE YUCIIA.

4.4.3 Onepatop Bo3BparTa return

Omneparop return 0ObIYHO IPUMEHSETCS I BBIXO/1a U3 MOANPOTPaMM, U €ro HE MPUHSATO
HCI0JIb30BaTh B IIMKIaX. Ho, MOCKOJIBKY OH TOE MOXKET JIOCPOYHO MPEPHIBAThH BHINOJIHEHNE OJI0Ka
KOMaHJ, Mbl paCCMaTPUBAEM €0 B 3TOM Pas3zeile.

Omneparop return MOXeT BO3BpaIiaTh U3 MOAMPOTPAMMBI TapaMeTp, KOTOPBIN yKa3aH Mociie
KIIIOYEBOTO CJIOBA, HAIIPUMED:

if (a <5) return a*20;
else return a*10;

Ecnu nmapamertp He yka3zaH, IPOMCXOJUT BBIXOJ U3 MOJIPOrpaMMBbl 0€3 nepeiau Kakoro-amnoo
3HAYEHUS B BBI3BIBAIOILYIO IPOIPAMMY.

NnaBa 5. MaccuBbl 1 CTPOKHU

MaccuB — 3T0 ynops/I04eHHbIN HA00p OJHOTUITHBIX TAHHBIX, 00bEIMHEHHBIX OOIIUM UMEHEM.
JlommycTM, MBI 3aXOTENIM COXPAaHUThH BO3PACT HECKOJIBKUX TMOJIb30BaTeneid. MBIl MOKeM CO3/1aTh
HECKOJIbKO IEepeMEeHHbIX ¢ uMeHaMmu userAgel, userAge2, userAge3 u Tak nanee. Ho B aTom cityuae
BO3HUKAET MpodiiemMa ¢ 00palieHneM K IIepEMEHHBIM, €CIT HY>KHO IepedpaTh BCe 3HAYCHUS

B 1ukie. Kpome toro, mpu pazpaboTke mporpaMmbl MbI JOJKHBI TOUHO 3HATh, CKOJIBKO
MoJIb30BaTeNeH y Hac OyJeT, U 3apaHee OOBSBUTH MEPEMEHHYIO ISl KQKIOTO U3 HUX.

MO’HO IOCTYNHUTH 0OJiee paliMOHAIBHO M 0OBSIBUTH MACCHB JIAHHBIX C UIMEHeM userAge. /s
oOpalieHns K 2JIeMeHTY Habopa MpUMEHSIETCS OPSIIKOBBIM HOMep (MHIIEKC) meMeHTa: userAge [i].
B s3p1ke Java nHaekcanys 3J€MEHTOB HAYMHAETCS C HYJIS.

DIEMEHTOM MacCHUBa MOXET OBITh IPYTOil MacCUB, KOTOPHBIH, B CBOIO OUYEPE/Ib, TOKE MOXKET
COCTOSITh M3 MacCHBOB. KOJTM4eCcTBO HH/IEKCOB, KOTOPhIE HEOOXOAMMO yKa3aTh JUIsl OJTHO3HAYHOI
UJeHTU(UKAIIUY DJIEMEHTA, Ha3bIBACTCS Pa3MEPHOCThIO MaccuBa. Pa3MepHOCTh MaccBa MOKET
OBITh IPOU3BOJIPHOM, HO Ha MPAKTHUKE Yallle BCErO MPUMEHSIOTCS OJJHOMEPHBIE U IBYyMEPHBIC
MaccuBbl. TpexMepHbIE MaCCUBBI MPUMEHSIOTCS HAMHOTO PEXKe.

5.1 OgHOMepHbIe MacCUBbI

[Ipu co3zmanum mMaccuBa OOBSIBISETCS IEPEMEHHAs, KOTOPast HE SIBJISIETCS MACCUBOM, a COJICPKHUT
CCBUIKY Ha MaccuB. J{Jist co3anusi CoOOCTBEHHO MaccHBa (BBIJICICHUS STUSEK MaMsITH ) IPUMEHSETCS
CIIy’K€OHO€ CIIOBO NEW:

int [] userAge;

userAge = new int [10];



B nepBoii cTpoke oObsBIIeHA ITepeMeHHas userAge, KOTopasi SBJISETCS 1IeI0YHCIEHHBIM MAaCCHBOM.
OOparuTe BHIMaHUE Ha KBaJpaTHBIE CKOOKH IOCIie KIIF0YEBOT0 clioBa int. Bo BTOpoii cTpoke
BBIJICIISIETCS IAMSTh JUISl XPAHEHHUS JIECSITH LIEJIOUMCIIEHHBIX 2JIEMEHTOB MacCHUBa, CBA3aHHbBIX

C UMEHeM userAge.

JlomyckaeTcst COKpallleHHasi 3aluch B OJTHOM CTPOKE:
int [] userAge = new int [10];

KomnnyecTBo 371eMEHTOB MacCHBa HA3BIBACTCS pasMEepoM MacCuBa. Pa3Mep OJIJHOMCPHOI'O MaCCHBa
YacTO Ha3bIBAIOT JJIMHOM. MHAEKC ITOCIeaHET0 2IeMEHTa MacCHuBa Ha CAVHUIY MCHbIIC NJIMHBI.
HJISI XpaHCHHA MaCCHBa B MMaMATU OTBOAUTCA POBHO CTOJILKO MECTa, CKOJIBKO OBLIIO 3asIBJICHO npu
€ro CO3JJaHuu.

Jlnst onpenienieHus pa3Mepa MaccuBa ClieyeT oOpaTUThCs K ero CBOWCTBY length:
int a = userAge. length;
5.1.1 Uaunuaamu3anusi OITHOMEPHOr0 MacCUBa

[Tpu co3maHmy MaccuBa €ro sSYeHKN aBTOMATHYECKH 3aIOJIHSAIOTCS HYJSIMH, €CIIH PeUYb HIIET

00 snemMeHTax 6a30BbIX THIIOB, MO0 3HAYCHUAMH null, eci MacCUB COCTOUT U3 CCBHUIOK Ha JPYyTrHe
o0bekThl. [lepen ncnosb30BaHnEM B IPOrpaMMe MACCHB HEOOXOJUMO UHUYUATUIUPOBAMNb —
MIPUCBOUTH STYEHKaM MacCHBa OCMBICIICHHbIE 3HAYECHUSI.

MO’KHO MHHIIMAIU3UPOBATH MACCUB HETIOCPEICTBEHHO BO BPEMSs OOBSBICHHUS:

int [] userAge = {28,32,19,44,52};

JlomryckaeTcst paBHOLIEHHAs, HO 0oJiee CII0JKHAs CHHTaKCHUYECKasi KOHCTPYKITHSL:

int [] userAge = new int [] {28,32,19,44,52};

AHAJIOTUYHBIM 00pa30M MOKHO CO3/1aTh U MHUIIMATH3HUPOBATh MACCHUB CTPOKOBBIX 3HAYECHUI:
String [] userName = {«MBan», «Iletp», «Onbra», «Erop»};

DeMeHTH MacCuBa MOXKHO HHUITHATU3UPOBATH MO OTAEIBHOCTH:

userAge [0] = 28;

userAge [1] =32;

Ecnu MaccuB 10JKEH coziep:KaTh HEKUE CEpUiHBIE JJaHHbIE, CPOPMUPOBAHHBIE IO ONPEIEICHHOMY
3aKOHY, TO /Il MHULMAJIM3allu1 MaccuBa y100HO UCII0JIb30BaTh LIUKJI, TOCIE0BATEIBHO
nepeduparoInii SJIeMEHTHI MAaCCHBA.

5.1.2 CneunanbHas ¢popma oneparopa for

CnenmansHast popma oneparopa for mo3BosseT nepeOupaTh HEMOCPEACTBEHHO IIEMEHTHI MAaCCHBa,
HE MCIoJIB3ys nHAEKChl. KoHCTpyKkuus oneparopa for B 3ToM ciiydae uMeeT BUT:

for (T mepeMeHHast: MaccuB) {

// Bitox KoMaH1

}



Hanpumep, nukn 1u1st nepedopa 3HaueHUI MaccrBa userAge UMEeT BUJL:
for (int age: userAge) {
System.out.println (age);

}

B sToMm npumepe pabouas nepeMeHHast age IO0YEPEHO PUHIMAET 3HAUSHHSI BCEX IIEMEHTOB
MaccuBa userAge. B Tene nukia Tekyiee 3HaUCHHE IEPEMEHHOM age BHIBOJUTCS Ha TeyaTh. Takum
00pa3oM, MBI BEIBOJIUM Ha TIeUaTh COJIEPKUMOE MacCcuBa userAge.

[Tpu nmomomu crieruanbHoM GopMBbl oriepatopa for Mbl MOKEM TOJBKO YUTATh TEKYIUE 3HAUYCHHS
3JIEMEHTOB MaccuBa. /[l nHuuManu3anuyu Wik Moau(pUKaly 3J1€EMEHTOB MacCUBA CIIEAYET
HCI0JIb30BATh OOBIYHBIN LIMKII, B KOTOPOM ITPOUCXOIUT NepedOp NHIAEKCOB MaccuBa B IBHOM BHJIE.

B npumepe n3 nuctunra 5.1 B nepBoM LIKKIIE 3JIEMEHTaM MaccHBa even || mprucBauBarOTCs YeTHbIE
3HavyeHus ot 2 1o 20. [lanee npumMeHsieTcs crenuaibHas Gopma nukia for s BeIBoIa 3HAUCHHH
BCEX DJIEMEHTOB MACCUBA HA [1€YaTh.

JIncTunr 5.1 Ilepedop 3;1eMeHTOB MaccuBa
public class Listing5 1 {

public static void main (String [] args) {

int [] even = new int [10];

// IHMIManu3anus MacCuBa

for (int i=0;1 <10;i++) {

even [i] = 1*2+2;

}

// BbIBOJI 3HAUEHHH 2JIEMEHTOB MacCHBa

for (int data: even) {

System.out.println (data);

j
b
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5.1.3 IlpucBauBaHue MacCMBOB

IlepemeHHbBIE MAaCCUBOB OTHOCSITCSI K IEPEMEHHBIM CCHUIOYHOTO THIA. DTO 3HAYUT, YTO

B MIEPEMEHHOI MacCHBa XpaHUTCS CChUIKA Ha 00JIACTh MaMsTH, B KOTOPOIl XpaHUTCS MaCCHB.
CnenoBarenbHO, 3TOI EpEMEHHON MOKHO MPUCBOUTD CCHUIKY Ha JIpyroil MaccuB. MaccuBbl
JIOJKHBI OBITH OJTHOTO U TOTO )K€ THIIa M pa3MEPHOCTH, HO BOT pa3Mep He 00s3aTeIbHO TOKEH
COBIIa/1aTh, IOTOMY YTO MEPEMEHHON MacCUBa PHUCBANBAIOTCS HE HOBbIE JaHHbBIE, @ HOBAs CChLJIKA
Ha HUX.



Omnepanys MpUCBOEHUS MAaCCUBOB MPOCTA, HO MOKET MIPUBECTH K HEOUEBUIHBIM IOCIIEICTBUSM.
PaccmotpuM nipocToit mpumep NpUCBOCHUS:

int [] first = {10,20,30,40};
int [] second = new int [6];
second = first;
first [2] = 50;

B niepBoii cTpoke MBI CO3/1a€M MacCHUB M3 YETHIPEX IEMEHTOB. Bo BTOpO#i cTpoke 00BsABIsIEM
MAaCCHUB U3 LIECTH 3JIEMEHTOB. B TpeTbell CTpoKe NepeMEeHHON BTOPOr0 MacCuBa IIPUCBANBAEM
CCBUIKY Ha MepBbIi MaccuB. [locie BRIOTHEHNST KOMaH bl 00€ MepeMEHHBIX CChUTAIOTCS Ha OMH
U TOT ke MaccuB. Kak BBI ymaeTe, kakoe 3HaueHue Oyzer y anementa second [2] mocie
BhITIONTHEHUS KoMaH bl first [2] = 50? [IpaBuibHO, Toxke 50. Benb 3T0 00na u ma sice saeiika
MaMsTH, Ha KOTOPYIO CChUIAIOTCS pa3Hble IEPEMEHHbBIE MACCHBaA.

5.2 [IBymepHble MacCcuBbI

JIByMepHBII1 MacCUB IIPOIIIE BCETO MPEACTABUTh B BUJIE TAOJINILIbI, COCTOSLIEH U3 CTPOK U CTOJIOIOB.
Kaxaplii 271eMEHT ABYMEPHOIO MacCUBa OJTHO3HAYHO OIPEAEISAETCS IBYMS MHIEKCAMU — HOMEPOM
CTPOKH U HOMEPOM CTOJI011a, Ha IEPECEUEHNN KOTOPBIX HaX0AUTCs 1eMeHT. K coxkaneHnuro, 3ToT
o0pa3 XOTh M HarJsACH, HO HE COBCEM KOPPEKTeH. /Ieso B TOM, UTO CTPOKHU B 3TOM «TabIUIIEe»

HE 00s13aTeIHbHO JI0JKHBI UIMETh OJMHAKOBYIO JUTHHY.

Bosee npaBuiibHO IBYMEPHBIA MAaCCUB MOKHO MPEICTABUTh KaK OJJTHOMEPHBIN «BHEIIHUI» MACCHUB,
SJICMCHTAMHU KOTOPOTO ABJIAIOTCA CCBIJIKM HA O THOMEPHBIC «BJIOKCHHBIC) MACCUBBI. HepBLIﬁ
MHJIEKC OTIPEETSET CChUIKY Ha BIOXKEHHBIM MacCUB. BTOpOi HHIEKC ONpenesieT 3J1eMEHT
BJIO’KEHHOT0 MaccuBa. B Takom cityuae 0osiee 0UEBHIHO, YTO BJIOYKEHHBIE MACCUBBI MOTYT HMETh
pa3IMYHBIN pa3mep.

Crporo roBopsi, MHOTOMEPHBIE MacCHUBBI C BIIO)KEHHBIMU MacCHBaMU OJIMHAKOBOTO pa3Mepa
SBJISIIOTCS JIUILb YaCTHBIM CITy4aeM OOIIEro THIA KoLleKkyuu 00vbexmog. I3k Java mo3BoJsieT
paboTaTk C KOJUIEKIUSMH, B KOTOPBIX BIOKEHHBIE 00BbEKTHI UMEIOT Pa3HBIN pazMep.

Ho yrny0OnenHoe n3ydeHue NOHATHS KOJUIEKIIMH BBIXOUT 32 pAMKU KHUTH JUIsl HAUMHAIOIIHX.
[Toxa BaM JOCTaTOYHO 3HATH, YTO BJIO’KEHHBIE MACCHUBBI MOTYT HMETh Pa3HYIO JUIMHY, U B paboTe
C TAKUMH MAaCCHBAMM HET NPUHIUIHNAIBHBIX OCOOCHHOCTE.

JIByMEpPHBIN MACCUB ONPEIEISIETCS TaK e, KaK OTHOMEPHBIN:
int [] [] coord = new int [10] [15];

JlaHHYIO0 KOMaH/y MO>KHO pa3/IeIUTh Ha JBE:

int [] [] coord,

coord =new int [10] [15];

Hymepanus no kaxx1oMy UHJIEKCY HAUMHAETCs ¢ HyJid. Pa3mep MaccuBa 3aBUCUT OT TOTO, O KAKOM
MacCUBE UJET Peub — BHEIIHEM WJIN BIOXKEHHOM. PazMep no nepBoMy HHIEKCY 03HAYAET
KOJIMYECTBO BJIOKEHHBIX MAaCCUBOB (KOJIMYECTBO CTPOK):

int x = coord. length; // x =10

PaszmMep 1o BTopoMy MHIEKCY O3HAYaeT KOJIMYECTBO HIEMEHTOB BIOKEHHOT'O MacCHBa (KOJIMYECTBO
CTOJIOIIOB):



int y = coord [0].length; // y= 15

ITockonbKy pH CO3JaHUM KJIACCUYECKOTO IBYMEPHOIO0 MaccHBa (@ HE KOJUIEKIMH) BCE BIOXKEHHbBIE
MacCUBbI UMEIOT OJIMHAKOBBIN pa3Mep, TO NEPBbII HHIEKC HE UMEET 0co00ro 3HaueHus. BaxHo
JIIIb, YTOOBI OH HaXOWJICA B ME€peJieax pa3MEPHOCTH 110 KOJIMYECTBY BJIOKEHHBIX MACCHUBOB.

5.2.1 Uaunuaau3anusi AByMepHOro MacCuBa

JIByMEpHBIN MaCCUB MOKHO MHULIMAJIU3UPOBATh IIPU CO3/IaHUH, IIEPEYUCIINB 3HAYEHUS B SIBHOM
BUJIC B KOHCTPYKIUU U3 (UTYPHBIX CKOOOK:

int [][] nums = {{4,9,12,0}, {2,7,3,5}};

JUst ”HULMaNU3aluyd MacCUBa YIOPSI0YEHHBIMU JaHHBIMU HUCIIOJIB3YIOTCS BIIOKEHHBIE LIUKIIBI.
Ceiiuac BBl yXe TOTOBBI HallMCaTh IPOrpaMMy MHUIIMATIU3ALUN ABYMEPHOIO [IUKJIA
camocTosTeNIbHO. OJIMH U3 BO3MOKHBIX BApUAHTOB IPOTPaMMBbI IIPUBE/IEH B IUCTUHIE 5.2.

Jluctunr 5.2 Uuuumnanu3amnus IByMEPHOT0 MacCUBA

public class Listing5 2 {

public static void main (String [] args) {

/I O0bsBICHHE TByMEepHOTO MaccuBa 10x15
int [] [] coord = new int [10] [15];

// Tlepe©op 37€MEHTOB BHEIITHETO MacCHBa
for (int i=0;1 <coord. length; i++) {

// Tlepe®op 27E€MEHTOB BIOKEHHOTO MAaCCHBA
for (int j=0;j <coord [0].length; j++) {

// Tlpumep BBIpaXEHUS ISl TeHEepaInK 3HAUYCHUH
coord [i] [j] = (i+)) *J;

§

§

// BeiBOJ chopMHUPOBAHHBIX 3HAUCHUI HA TICUATh
for (int [] tmp1:coord) {

for (int tmp2:tmp1) {

System.out.print (tmp2+"\t»);

}

System.out.print (»\n»);

}



b
b

Paz6epem noapoOHee sToT ipumep. [locie Toro, kak 0ObsSIBICH IBYMEPHBIM MacCUB
¢ pazmepHocThIO 10x15, MBI Opranu3yemM BIOKEHHBIN UK )1 3aMI0JIHEHUS sTY€EK MacCHBa
HCKMMHU aBTOMATHYCCKU CICHCPUPOBAHHBIMU JJAHHBIMU.

B xadecTBe rpaHUYHOTO TTapaMeTpa MUKIIA UCTIOIb3YeM 3alpoC JJIHHBI MAaCCUBA, HAIPUMED:
for (int i=0;1 <coord. length; i++) {

Kak BbI MOMHUTE, WHICKCAIIUS HAYMHACTCS C HYJISI, U MAaKCUMAJIBHBIN HHJIEKC HA €IMHUILY MEHBIIIE,
4geM pasMep maccuBa. IMEHHO MMO3TOMY B IUKJIC UCTIONB3YETCS YCIOBUE «MEHBIIE, a HE «MEHBIIIE
WU paBHOY». B manHOM citydae pa3mep BHEIIHEro MaccuBa paBeH 10, a MHIEKChl TPUHUMAIOT
3HaueHus ot 0 10 9. AHaIOTMYHO MPOUCXOIUT IEPedOp IEMEHTOB MACCUBA TI0 BTOPOMY UHJIEKCY
MIPY TIOMOIIY BJIOXEHHOTO ITUKJIA.

JIist reHepanyy 3Ha4eHUH UCII0Ib30BAHO IIPOU3BOJIBHOE BBIPAKECHUE:
coord [i] [j] = (i) *J;
BMmecTo HEro MOXHO MOJICTaBUTH JIFO00E JIPYrO€ BhIpaXEHUE UM UCTOYHUK JIaHHBIX. BakHO HIb,

YTOOBI THII JAaHHBIX, BO3BpallaCMbIX BbIPpaXXCHUEM, COBIIaJaJ]I C TUIIOM JaHHBIX MAaCCHUBA.

CdopmupoBaB 1aHHbIE, MBI BEIBOJMM MX Ha TIeUaTh U poBepku. Jliis mepebopa 3HaueHHHA
UCTIOJIb3YEM COKpalleHHYIo popmy orneparopa for. B ciydyae ¢ AByMepHBIM MacCHBOM €CTh
HEKOTOpbIe TOHKOCTH. OOpaTnuTe BHUMaHHUE HA THITHI IEPEMEHHBIX ITUKIAa B 0OBSIBICHUH BHEIITHETO
Y BHYTPEHHETO IUKJIA:

for (int [] tmp1:coord) {
for (int tmp2:tmpl) {

Jliis mepemenHOM tmp1 3asiBiieH TUT int [] ¢ KBaApaTHBIMUA CKOOKaMU, IIOTOMY YTO SJIEMEHTHI
BHEIIIHETO MacCCUBA CaMU SIBJISIFOTCS MacCUBaMH (T.€. BO BHEIITHEM LIUKJIE MBI TIepeOupaem
maccuewt). J{ns mepemeHHon tmp2 3asBieH THIT int 0€3 KBaJPaTHBIX CKOOOK, IIOTOMY YTO JIEMEHTHI
BJIO)KEHHOTO MacCHBAa SIBJISIFOTCS 1[EJIBIMUA YUCITaMH.

3HaveHMs!, BEIBEJICHHBIC HA M€YaTh, PA3IeIISIFOTCS CUMBOJIAMU TaOYJISIIMU MTPU TIOMOIIU CITYKEOHOM
MOCIIEIOBATEIBbHOCTH «\ty:
System.out.println (tmp2-+"\t»);

5.3 MeToab! Ana onepauuu ¢ maccmBamu
Jliis pa®oThI ¢ MaccUBaMHM B SI3bIKE Java IPeTyCMOTPEHbI CTAaHIAPTHBIE METO/IbI, KOTOPbIE OITUCAHbI
B Kitacce java.util. Arrays. [lepen oOpaiieHreM Kk MeTo1aM He0OX0JMMO UMITOPTUPOBATH Kiacc:

import java.util. Arrays;

HaroMHMM, 4TO KOMaH/Abl UMIIOPTA JOJDKHBI PACIIoaraTrbes cpasy Mocie oneparopa UMEHOBAHUs
[IaKeTa, HO Iepesl 0OBSABICHUEM INIABHOIO Kilacca. Eciay Henoab3yeTcs MakeT M0 yMOIYaHUIo, TO
IIPOrpaMMa HAYMHAETCS HEMOCPEACTBEHHO C MMIIOPTa KIACCOB.

Jlanee MBI TOAPOOHO PACCMOTPHM OCHOBHBIE METOBI PAOOTHI C MACCHBAMH, KOTOPHIC
HCIIOJIb3YIOTCS B TIOBCEAHEBHOM MpakTHKe. C MOJHBIM MEPEYHEM METOJI0B MOKHO 03HAKOMUTHCS
0 ajipecy



https://docs.oracle.com/javase/8/docs/api/java/util/Arrays.html

equals () — meTo mpuMeHsieTCs Ul cpaBHEHUS MaccuBOB. Kak Bbl yXe 3HaeTe, nepeMeHHast
MaccuBa XpaHUT CChUIKY Ha MaccuB. Ecim 1Ba MaccuBa abCOJIIOTHO OJJUHAKOBBIE, HO XPaHATCS

B pa3HbIX MECTAX, TO Y HUX OYJyT pa3HbIE€ CCBUIKU U IIPOCTOE CPABHEHHE NTEPEMEHHBIX BEPHET
oTpHLaTeNbHBIN pe3ynbTar false. [ToaToMy /Uit cpaBHEHUST MACCUBOB MTPUMEHSIETCS CIICIIMATBHBIHN
METOJl, KOTOPBI CPAaBHUBAET KOJIMYECTBO SYEEK, COACPKUMOE STUEEK U MOPSAOK UX PACIIOIOKECHHUS.
Ecnu X015t Ob1 OJTMH U3 TapaMETPOB HE COBIAIACT, PE3YJIbTAaT CPABHEHHUS OY/IET OTPHUILIATEIILHBIM.
Hamnpumep, Bo3bMeM Tpu MaccuBa:

int [] arrl = {5,3,4,6,8,10};
int [] arr2 = {5,3,4,6,8,10};
int [] arr3 = {10,8,6,4,3,5};
boolean result] = Arrays. equals (arrl, arr2);
boolean result2 = Arrays. equals (arrl, arr3);

CpaBHeHme MaccUBOB arrl u arr2 BepHET pe3yabTar true, IOTOMY YTO MAacCCUBBI COBIA/IAIOT MO BCEM
napameTpam. CpaBHeHHE MaccuBOB arrl u arr3 BepHET pe3ysbTar false, OCKOIbKY y HUX
HE COBMAJIAET MOPSI0K PACTIONOKEHHS 3HAUECHUH.

copyOfRange () — xonupoBaHue ¢pparMeHTa UCXOIHOTO MAacCUBA B PYroil MaccuB. MeToty
TpeOYIOTCS TPU apryMeHTa: UCTOYHUK, HAaYaIbHBIA WHICKC, KOHEUHBIN UHAeKC. JlomyctuM, y Hac
OOBSIBIICH MAaCCHUB:

int [] source = {-2, -1,0,1,2,3,4,5,6};
ITocie BeIOJTHEHUS KOMaH/IbI
int [] dest = Arrays.copyOfRange (source,2,5);

B HOBBII MaccuB OyayT ckonupoBaHbl 3HaueHus {0,1,2}. O6paTtute BHUMaHKE, YTO KOMUPYIOTCS
3JIEMEHTHI C HHAEKCOM JI0 BTOPOTO 3HA4YEHUs, HO He BKJIto4Yas ero. [IoaToMy aiieMeHT ¢ uHAeKCcoM
5 He OyJeT CKOIMPOBaH.

toString () — npeoOpazoBaHue CONEP)KUMOTO MACCUBA B CTPOKY. DTO MPOCTOM CIIOCOO BHIBECTH
COJIepKMMO€E MacCHBa Ha TeYaTh, HAIIPHUMeED:

int [] arr = {3,8,10,1,6};
System.out.println(Arrays.toString (arr));
Ha neuats Oynet BeiBeneHa ctpoka [3, 8, 10, 1, 6].

sort () — COpTUPOBKA AIIEMEHTOB MacCHBa Mo Bo3pacTtanuio. Metos sort () He BO3BpalllaeT HOBbII
MaccuB. OH MPocTo MOTUPUITUPYET UMEIOIIUICS. JIOTTyCTHM, MBI OOBSBUIM MAaCCUB U BBITIOJHWIN
COPTHPOBKY:

int [] arr = {10,3, -1,6,0};
Arrays.sort (arr);
System.out.println(Arrays.toString (arr));

Ha neuats Oyner BeiBeneHa ctpoka [-1, 0, 3, 6, 10].



binarySearch () — mouck nHaeKca 3aJJaHHOTO 3HAYEHUSI B 0OMCOPMUPO8aHHoM MaccuBe. Eciiu Bbl
HE YBEpEHBI, UTO 3HAYCHHS HIIEMEHTOB MacCHBa PACIIOJI0KEHBI 10 BO3PACTAHUIO, TO MEPET
MCTOJBb30BaHMuEM MeToaa binarySearch () HEOOX0MMO OTCOPTUPOBATH MACCHB MPH MTOMOIIN
Metoza sort (). Jlomyctum, y Hac €CTh OTCOPTUPOBAHHBIM MACCHB:

int [] arr = {2,7,15,42,56,78};
int myIndex = Arrays.binarySearch (arr, 56);

[Tepemennoit mylndex Oyzner nmpucBoeHo 3HaYeHHE 4. ITO UHEKC dJIEMEHTA MaCCHBA, NMEIOIIETO
3HaueHue 56.

UYto cityuuTcs, €ciii B KaueCTBE apryMeHTa yKa3aTh 3Hau€HHEe, KOTOPOro HeT B MaccuBe? Mbl
MIOJIy4YUM CTPaHHBIHN pe3yabTaT, KOTOPbIN TpeOyeT OTAeNbHbIX NosicHeHnil. Hanpumep, nonpodyem
HaWTH UHJEKC 171 3HaueHus 18:

int myIndex = Arrays.binarySearch (arr, 18);

[Tepemennoit mylndex Oyzner nmpucBoeHo 3HaueHne -4. MUHYC O3HA4YaeT, 4TO TaKOE 3HAYECHUE
He HaieHo. Yucno 3 o3Havaer, Kakoil y TOT0 3HaYEHUS ObL1 Obl UHACKC, ecii Ob1 OHO ObLIO
B MaccuBe. Ho k aToMy HHIEKCY 3aueM-To mpubasieHa equanna!l MHBIMU clioBaMH, €CTi ObI
B MacCHBE aIT UMeJIoCh 3HadeHue 18, To y Hero Obu1 Obl HHICKC 4—1=3.

Kak MBI ye ynmoMuHaJIM B IPEbIAYILEM pa3feie, [JUIMHA MacCuBa (KOJIMYECTBO HJIEMEHTOB)
orpenensercs uepe3 cBoicTBo length, mosromy MeTon Ams onpeaeneHns JUIMHBI MacCuBa
HE IPUMEHSIETCS.

5.4 CTtpokum

Ctporo roBops, cmpoka 6 sA3vike Java — 5mo He mun OAHHbIX, d IK3EMANAP CIMPOEHHO20 KIACCa
String. Y knacca String ecTb cOOCTBEHHbIE METOIBI sl paboTHI co cTpokamu. Kitace String,
B OTJIMYME OT KJjlacca Arrays, He TpeOyeT UMIIopTa.

MpI He citydaiiHO TOBOPUM O CTPOKax M MaccuBax B OJIHOM riaBe. CTPOKY TEKCTa MOYKHO
paccMmaTpuBath, Kak ynopsiA04eHHbIH HA0Op CUMBOJIBHBIX 3HAUYEHUH, I71€ KayK/bli CUMBOJI UMEET
COOCTBEHHBIN MOPSAKOBBINA HOMep (MHIeKe). [lepemenHast, KoTopast acCOIMUPOBaHA CO CTPOKOH,
XPaHMUT CCBUIKY Ha 00JIaCTh MaMATH. B 3TOM CTPOKM MOX0KH HAa MACCHUBHI.

CTpoky MOKHO €O3/1aTh pa3HbIMU criocoOamu. Hanbomnee 04eBUIHBIN — cO3aTh SK3EMIUISIP Kilacca
String B sBHOM BUJIE:

String str = «Hello, World!»;

MOo3HO cOo3/1aTh TIYCTOM 00BEKT Kilacca String:
String str = new String ();

MO’HO CO3/1aTh CTPOKY U3 MAacCHBa CHMBOJIOB:
char [] chars = {«J», ’a’, ’v’, ’a’};

String str = new String (chars);

CTpOKH MOTYT SIBJISITBCS JIEMEHTaMH MacCHBa:

String [] userNames = {«Bacunuit», «Iletp», «Hukonaii»};



CTpokH MOXKHO OOBEAUHATD IIPU IMOMOILM OriepaTtopa +. DTa oneparus Ha3blBaeTCs
KOHKameHayuel CTPOK:

String strl = «Javay;

String str2 = «Language»;

String str3 = strl + str2;

JlomryckaeTcst cokpaiieHHas (hopma oriepaTopa mprucBauBaHus +=:
String str3 += «Language»;

Crpoka siBJisieTcs1 HeM3MeHsieMbIM 00beKTOM. Eciiu B pe3ynbrare MaHUNYJISILUI CO CTPOKON
MEHSIETCS €€ TEKCT, TO Ha CaMOM JIeJie B ITaMATH CO3/Ia€TCsl HOBast CTPOKA, U CTPOKOBOM
IIEpEMEHHON NPUCBaNBAETCs HOBasl ccblika. Eciiy cTapas cTpoka 0oJibllle HUT/IE HE UCHIOIb3YeTCs,
TO aBTOMATUYECKHM cOOpIIMK Mycopa yJIalseT ee, 0CBOO0XKAas aMATh.

5.5 MeToab! Ana onepauuu co CTpoKamMu

S3bIk Java mpeyiaraeT MHOTO MOJIE3HBIX METO/I0B JIsl pabOTHI CO CTpOKaMHU. B 3T0i KHUre Mbl
NEpCUYUCIIUM TOJIBKO CaMbIC H€O6XOI[I/IMI)IG.

charAt () — Bo3BpaIaeT CUMBOJI C YKa3aHHBIM CMEIIIEHHEM OT Hauyana cTpoku. OTCUET HAaUMHAETCS
C HYJIA. He HCHOHB3yﬁT€ OTPUHATCIBHBIC U HECYIIICCTBYIOIIUEC 3HAUCHUA NHICKCA. MGTOI[
HallOMHMHAET 00pallleHue K IEMEHTY MacCUBa M0 UHJEKCY:

String lang = «Javay;

char myChr = lang.charAt (2); / myChr = «v»

contains () — mpoBepsIeT, COACPIKUTCS JIU 3aJITaHHAS! [TOCIICJOBATEIILHOCTh CHMBOJIOB B CTPOKE:
String str = «Codemagicy;

boolean tmp = str.contains («mag); / BO3BpaTur true

endsWith () — mpoBepsieT, 3akaHUMBaETCs JIM CTPOKA 33JaHHOM TOCIIEIOBATEIILHOCTHIO CUMBOJIOB:
String str = «Codemagicy;

boolean tmp = str. endsWith («magic»); // Bo3BpaTur true

Merton startsWith () anagoruuasiM 00pa3oM poBepsieT, HAUMHAETCS JIM CTPOKA C 3aJaHHOU
HOCIIEI0BATEIbHOCTH CUMBOJIOB.

equals () — cpaBHUBAeT CTPOKU M BO3BPAILIACT JIOTHUECKOE 3HAYCHHUE true, eClii COBMAIAI0T
KOJIMYCCTBO CUMBOJIOB, UX IMOPSAJ0OK U PETUCTP:

String strl = «Java programy;

String str2 = «Java Programy;

boolean cmpl = strl.equals (str2); // false — peructp He coBmamaeT
boolean cmp2 = strl.equals («Java programy); // true — coBmagcHue
equalsIgnoreCase () — cpaBHUBAET CTPOKHU O€3 yueTa perucTpa CUMBOJIOB.

length () — Bo3BpaiaeT KOJUYECTBO CUMBOJIOB B CTPOKE, BKIJIFOUAs IIPOOEIIHI.



split () — pa3zzensier cTpOKy Ha YaCTH B COOTBETCTBHUHU C 33JJaHHBIM Pa3ACIUTENIEM U BO3BpAILaeT
MaccuB (GparMeHTOB CTPOKU:

String names = «Bacunuii, [letp, Onbra, Uropsy;
String [] splitNames = names. split (»,»);

B nannom npumMepe meto split () BO3BpaTuT cTpokoBbIii MaccuB {«Bacummity, «I[letpy», «Ombray,
«Uropb»}.

substring () — Bo3BpaiaeT 3a1laHHBIN (parMeHT CTPOKU. B kauecTBe aprymMeHTa yKa3bIBaroT
MHJIEKC HA4aJIbHOTO CHMBOJIA M MHJAEKC CUMBOJIA, CJIEAYIOIIEr0 3a KOHEUHBIM:

String strl = «Hello, Javay;
String str2 = strl.substring (0,4); // str2 = «Hell»
String str3 = strl.substring (7); // str3 = «Java»

Ecnu B kauecTBe ApryMeHTa MCTOZIa YKa3aH TOJIbKO OJJMH MHACKC, TO U3BJICKACTCA @paFMeHT
Ha4YrHas ¢ YKa3aHHOI'O MHACKCA 1 1O KOHIAa CTPOKH.

toUpperCase () /toLowerCase () — mpeoOpazoBaHie perucTpa BCeX CHMBOJIOB CTPOKH B BEPXHUH /
HIKHHUN PETUCTP:

String strl = «Hello, Javay;
String str2 = strl.toUpperCase (); // str2 = «<HELLO, JAVAy;

trim () — yzanseT npoOensl U ci1y:keOHble CUMBOJIBI B Hauajie U KOHLE CTPOKH.

naBa 6. Knaccbl n o0beKkTbl

Ecau BBI y’ke 3HaKOMBI ¢ OCHOBaMU 00BEKTHO-OPHUEHTHPOBAHHOTO nporpammupoBanus (OOIT), To
MO>KET€ IIPOIYCTUTH ATY IJ1aBy WIM BBIOOPOUHO MPOUNUTATh HEKOTOPHIE Pa3/IeIbl, YTOOBI OCBEXHTD
3HaHUS B MaMsATH. B mro6om ciydae, 6e3 nonnmanus koumenuuu OOIT BeI HE cMoxeTe
IIPpOrpaMMHUpPOBATh Ha s3bIKE Java.

3aberas Briepea, OTMETHM, YTO 0ObEKTHO—OPHUEHTUPOBAHHBIN TMOAX0]] — HE MaHaIes OT BCEX
mpo0JieM U HEe UHCTPYMEHT Ha Bce ciiydau *u3HU. He ciydaiino B si3bike Java, HaunHasi ¢ BEpCUU
Java 8, noGaiieHbl JIIMO1a—BBIpaKEHUS, IPH MOMOIIN KOTOPHIX HAMHOTO y00HEe peaan3yeTcs
OTJIO’KEHHOE BBITIOJNHEHHUE KOJIa ¥ IPOTpaMMHpPOBaHUE 00paboTku coObITHil. O0 3TOM Oyer
pacckazaHno B riase 11.

OtBery Ha Bonpoc «3aueM HY>kHO OOII u kak 0HO paboTaeT?» MOCBAIEHO MHOTO CTaTe U KHUT.
PemuB 3aHATbCS IPOrpaMMUPOBAHUEM BCEPHE3, BBl HE CMOYKETE 0OOUTUCH O€3 IITyOOKOIro
u3ydeHus maccuBa nHpopmanuu. Ho 1o Oyzer mozxke. Ceituac MbI pa3depeM OCHOBHBIC TOHSITHS
OOII u o6pucyem o0IIyIO KapTHHY. DTOTO OyJET BIOJIHE JOCTATOYHO Ha TIEPBOE BpeMsi, 0COOEHHO
JUI IPOrPaMMUPOBaHUS Ha YpOBHE X000U.

6.1 OcHoBHas uges OOI1

Jlrobast mpukIaaHas MporpaMma peain3yeT MmociaeI0BaTeIbHOCTh ICHCTBUH ISl peIICHUS] HEKOM
3amauu. THbIMU CI0BaMH, MporpaMMa — 3TO UHCTPYMEHT, KOTOPBIA MBI CO3/1aéM CBOMMH PYKaMH.
[TockospKy OOJMBIIMHCTBO 33/1a4 MOKHO PEIIUTh Pa3IuYHBIMU CIIOCOOaMH, TO U BHYTPEHHEE
YCTPOUCTBO MHCTPYMEHTA MOKET ObITh pa3HbIM. C 3To# Touku 3peHust OOII — oiuH U3 Mo1x010B
K KOHCTPYKIIUU UHCTPYMEHTA.



C npyroit croponsl, OOIT — 310 crienuanbHbIN 00pa3 MBIILIEHUS, 0cobast humocodus.
H€O6XOIII/IMOCTI) HAaY4YUTbBCA MBICJIUTH HOBBIMU NOHATUSAMMU BBI3BIBACT 3aTPYAHCHUS Y HAYUHAIOIIHUX
NpOrpaMMHCTOB. B naHHOM citydae Oecrioie3HO 3ay4nBaTh ONPEICIICHHS — HEOOXO0JMMO MOHSTh

CYTb.

[Mapamurma OOII 3akirodaeTcst B TOM, 4YTO PEHIAeMYIO 33/1aqy MOKHO pa3/IeuTh Ha 000COOICHHbIC
00bexmbl, HaJl KOTOPBIMU Mbl COBEpIIAEM OIPEJIEIEHHbIE IEHCTBUS. 3/1eCh HAC MOJICTEpEraeT
nepBas npoodaema: yposenv abcmpaxyuu. Ecam HENpaBUIbHO ONPEAETUTh YPOBEHD «IPOOICHUS
3aJ]aul WM HEKOPPEKTHO PacHpeeNnTh 3aady o 00bekTam, To Bee pocrornHcTBa OOIT
MTHOBEHHO MPEBPATTCs B HEOoCTaTKU. [I03TOMy 00BEKTHOE MpOrpaMMHpPOBaHNE HAUMHAETCS

C IOHUMAaHUS LEeJIeH U CTPYKTYPbI TPOEKTa. XOPOIIHM MPOTPAMMHUCT 3TO, IMPEXKIE BCETO, MEHEIKED
MIPOEKTa (Kak MUHUMYM, CBOEH YaCTH MPOEKTA) U JIMILb 3aT€M COCTABUTENb KOJIa IPOTrpaMMBbl.
Cka3aHHO€ OTHOCHUTCS JlaXKe K IpocTermnuM nporpammam. JIn6o Bel Mbiciute nousatusmMu OOIT
BCEI/1a U MOJIHOCTHIO, HE3aBUCUMO OT MacIITada MpoeKTa, 100 Bbl MJIOXOW ITPOrPaMMHUCT.

OOBIYHO B 9TOM MeCTe HAYMHAIOUINE TPOTPAMMHUCTHI BOCKIHUIAIOT: «Hy mouemy Tak cimoxxHo?!»
Ecnu BBI X0THTE YMETh paboTath ¢ 3((HEKTUBHBIMU M YHUBEPCATHLHBIMU HHCTPYMEHTaMH, 0€3
cllo’kHOCTeH He 00oiTHCh. HOo MOTy Bac yCIIOKOUTH — B TIOBCETHEBHOMN JKU3HU MBI TIOCTOSIHHO
MCTIOJIB3YEM MPOEKTHI U a0CTPAKIIMIO Pa3HBIX YPOBHEW. DTO €CTECTBEHHBIN 00pa3 MBIIIJICHUS
yenoBeka! [l o0nerdyenust mIoHMMaHMsl paCCMOTPHUM MPOCTOM HpuMep.

JlomyctuM, nepesl BaMU CTOUT 3ajjada perysipHO KOCUTh TpaBy Ha Jyxkaiike nepes 1omMoM. Yto
TpedyeTcs utst perenust 3toit 3anaun? [Ipexae Bcero, Hy>kHa ra3oHOKocHIiIKa. [lepen mokymnkoi
ra30HOKOCHJIKH BBl pelIaeTe, Kakoil oHa OyeT — OEH3MHOBOM WM AIIEKTPUIECKOM, PYIHOH M
Ha KoJIECHKaX. JTO a0CTpakliys Ha ypOBHE THIIAa Ta30HOKOCHIKHM. HeT HuKkakoil He0OX0AMMOCTH
CITyCKaThCs B a0CTPaKIIMK HIDKE, 10 YPOBHSI KapOropaTopa WM raek B COCTaBE ra30HOKOCHIIKH.
B nanHOM ciydae Bbl MHHTYUTUBHO BEPHO BBIOMpPAETE YPOBEHb a0CTPaKLUU, PYKOBOACTBYSICh
OJICMCHTAPHBIM 3ApPAaBbIM CMBICJIOM. HOMHI/ITG, YTO I'OTOBBIC PCIICHUA U ITpaBujIa 10CTATOYHO
YCIIOBHBI, @ OKOHUATEJIbHBIN BBIOOP YPOBHSI aOCTPAKLIMU U UHCTPYMEHTOB OCTAETCS 32 BaAMHU.

V 3aB0/1a-U3rOTOBUTENS TA30HOKOCHUIIOK €CTh IOIPOOHBIE YEPTEKH, ONTUCAHIE TEXHOIOTUH
IIPOU3BOJICTBA, CBOMCTB M3/IEJINS U IPUEMOB pabOThI C HUM. B mporpaMMupoBaHuy Takoi
onucaTeNbHbIN Ha0Op Ha3biBaeTcs kiacc. Ho camoe noapoOHOE onucaHue U3AeIus — 9TO ele
He u3/enue. 3aKka3uuK 00pallaeTcs Ha 3aBOJ € 3aIIpOCOM Ha U3TOTOBICHUE IK3EMNAAPA
ra30HOKOCWIIKH. B mporpaMMHUpOBaHUM 3TO Ha3bIBAETCS 9K3EMNJIAP Klacca WIA 00beKm Kiaccd.
B nenom, TepMHUHBI «00BEKT» U «3K3EMILISP» B3aMO3aMEHSEMbI, HO €CTh TOHKUE CMBICIIOBBIE
HIOAHCHI. TepMHH «00BEKT» Yallle UCIOJb3YETCs, KOT/1a JEAeTCsl CMBICIOBOM aKI[EHT

Ha QYHKIIMOHATBHOH CYITHOCTH 00BEKTa pEaTbHOIO MUPA, @ TEPMUH «IK3EMILISAP) Yallle
IIPUMEHSETCs, KOTJa UAET pedb O CTPYKTYPHOU €AMHUIE IPOIPAMMHOI0 KOJIa.

B 00BbeKTHOM MPOTrpaMMUPOBAHHUHN KJIACC OMUCHIBACT C8OUCMBA U MemoObl, KOTOPbIE OyayT
MIPUCYTCTBOBATh y 00BEKTA, TOCTPOSHHOTO HAa OCHOBE OTMCAaHUS Kilacca (3K3eMILIspa Kiacca).

Pazbupas mpumep ¢ ra30HOKOCHIKOM, MBI TOAPa3yMeBaIM, YTO Pa3padOTINKOM Kilacca
«ra30HOKOCUJIKa» ABJIAETCS KTO-TO Apyroil. B mporpammupoBanuu 31o 00bI4Hast cuTyarus. Msl
MOCTOSIHHO MCHOJIb3yeM KJIACChl M OMOIIMOTEKH CTOPOHHUX pa3padoTYuKoB. Jlaxe mpocreninas
IIpOrpaMMa M3 HECKOJIBKUX CTPOK Ha si3bIKe Java Ha caMoM jiesie oOpaliaercs K CHCTEMHBIM
KJIaccaM SI3IKOBOTO MakeTa. Ho mporpamMmucTam nmocTossHHO MPUXOAUTCS pa3padaThiBaTh
COOCTBEHHBIE KJIACCHI JUIsl PEUICHUs TPUKIIaTHBIX 33a4. B 37TOM HET HUYETo CI0KHOTO,

HO HAYMHAIOUIME IPOTrPAMMHMCTHI YACTO MOMAJIAI0T B JOBYILIKY YpE3MEPHO ITyOOKON abCcTpaKIuy.
Onu pa3pabaTbIBalOT KJIACCHI U CO3/1al0T OOBEKTHI CIUIIKOM HU3KOTO YPOBHS, YTO MOPOXKAAET
MyTaHHILY, HECOBMECTUMOCTbD, CKPBITBIE OIIMOKHU M TMPOYHE MPOOIEMBI, U3-32 KOTOPBIX

y 00BEKTHOTO MOJIX0/1a K TPOTPAMMUPOBAHUIO €CTh CBOU IPOTHBHUKH.



WTak, Mbl yCTaHOBUJIM, YTO KJIACC — 3TO OMUCATENbHBIN 111a0JI0H, HA OCHOBE KOTOPOTO B IpoIiecce
BBINIOJIHEHUS IPOTrpaMMBbl co3AaeTcsi 0OBEKT Kiacca. B cocTaB oObekTa Kitacca BXOIAT noiA
U MemoOobl, ONIMCaHHbIE B KJlacce.

IToast — 3TO MNEPCMECHHBIC PA3HBIX TUIIOB, BKIJIFOYAsA CCBIJIKU Ha 0OBEKTHI APYrux KJIacCoB.

MeTtoabl — 3TO IMEHOBaHHbIE OJJOKM KOMAaH/I, BHIIIOJIHSAEMBIE IPH BBI30BE METO/1a
U TIpeIHa3HaYeHHBIE 151 00pabOTKH 1oJiell 00bEeKTa M BHEITHUX ITEPEMEHHBIX.

Ilons u METO/IbI, OITMCAaHHbIC B KJIACCC, HA3BIBAIOT YJI€eHAMU KlldCCA. 3aIoMHHUTE 3TO OMMPCACIICHUC.

ITosst Takke 4acCTO HA3BIBAIOT cgolicmeamu oovekma. B citydae ¢ Ta30HOKOCHIKOHN IpUMepaMu
CBOMCTB MOTYT CITY’)KUTh Ha3BaHHE MapKH, MOIIIHOCTb JIBUTATENs, KOJHYECTBO 00OOPOTOB,
KOJINYECTBO TOIIMBa B Oake. Eciii Mapka ¥ MOIITHOCTB 3TO HOCMOAHHbIE C80UCMEA, TO KOTUIECTBO
000POTOB U KOJIMYECTBO TOIIJINBA — U3MEHsAEeMble CEOUCMBA, KOTOPbIE XapaKTEepU3yIOT MTHOBEHHOE
COCTOSIHUE 00BEKTA, HO MOTYT MEHSTHCS C TEUEHUEM BPEMEHH.

Takke y KOCWIKH €CTb METOJIBI «3aBECTU», KKOCUTB), «3arilyllIuTh». ' a30HOKOCHIIKA JOKHA
pearupoBaTh Ha Ha)KaTHE PEryasTopa 000pOTOB, HOITOMY B METOJT «KOCHUTBY» MbI JIOJKHBI IT€PEIaTh
apryMeHT, OKa3bIBaIOIIMM CHUITY Ha)KaTUsl Ha PEryasTop: KocuTh (cunaHaxaTtus). Meton noayuur
apryMeHT U TIPY TIOMOIIM BHYTPEHHUX KOMaH I TpeoOpas3yeT ero B 3aJJaHHOe Yuciio 060poToB. Eciu
MBI HCII0JIb3yeM T'OTOBBIN KJIacC, TO 0OBIYHO HE BHUKAEM B peanu3aluio MeTo10B. Ham nocratouno
3HATh OMHUCAaHNE (PYHKIIMOHATBHOCTHA METO/1a M TPeOOBaHHS K apryMEHTaM.

[Ipu xemaHuu Bbl MOXKETE MPUIYMAaTh MHOKECTBO APYTUX IPUMEPOB, HATJISTHO
JEMOHCTPUPYIOMIUX I1aBHOE A0CTOMHCTBO OOII — MakCHMaNbHYIO CX0KECTh C UHTYUTUBHBIM
MEXaHHW3MOM MBIIIJIEHUS B peajbHON KU3HU. MBI, caMu TOTO HE CO3HaBas, pa3OuBaeM
OKpYXXArOIUK MUP Ha OOBEKTHI U MIOCTOSTHHO MCIIONB3YEM METOIBI 1 CBOMCTBA.

Tenepsb 3aKOHYNM JTMPHUUECKOE OTCTYIUICHHE U 00CYIUM PEeaTu3alliio KIACCOB M 0OBEKTOB B SI3BIKE

Java.

6.2 OnucaHue Knacca v cosgaHme o6 HLEKToB

Omnucanue Kilacca HAYMHACTCS C KITFOUEBOTO CIIOBa class, mociie KOToporo clieyeT UMs Kiacca
U pa3Meniaercs B 0Jioke U3 (PUTYPHBIX CKOOOK:

class ums {
// Oncanue Kiacca

}

PaccmoTtpuM npumMep onucanus Kiracca, KOTOPbIM COCTOUT TOJBKO U3 MOJIEN U HE COJIEPKUT
METO/IBL.

JIucrunr 6.1 Ipumep Kiaacca, copepkaiiero ToJabKo MmoJisi
// Onucanue moab30BaTEILCKOro Kiiacca

class MyFields {

// Tlons kimacca

int data;

char letter;



}

// OnucaHue Kiacca ¢ TJIaBHBIM METOJIOM MTPOTPaMMBbI
// 1l1abnoH onucaHusi aBTOMAaTHYECKHU co3aaercsi cpeoit NetBeans
class Listing6 1 {

// TmaBHBIN METO T

public static void main {

// Cozmaem oObekT kiacca MyFields

MyFields demo = new MyFields ();

// TlpucBanBaeM 3HAYCHHUS TTOJISIM

demo. data = 1234;

demo. letter = «By;

// BBIBOIIM 3HAYEHUS TIOJICH HA IeYaTh
System.out.println («Hucno: "+demo. data);

System.out.println («byksa: "+demo. letter);

b
b

B sToM npumepe onucan nosb3oBarenbekuil kiace MyFields, KOTOpBIil COCTOUT TOJIBKO U3 IBYX
MI0JIEN — LIEJIOYUCIEHHOTO U CUMBOJIbHOTO. [IoKa 3T0 NMuIIb onMcaHue, Mbl HE MOKEM 00OpalaThes
K royisiMm. Ha ocHOBe omucaHust Kacca co37iai 00beKT (IK3eMIUTsIp Kiacca) ¢ umeneM demo. Temnepb
MBI MOKEM 00paIaThCs K MoJisiM 00bEKTa, MPUCBAUBATh UM 3HAYCHUS M CUUTHIBATH UX. IHBIMU
CIIOBaMH, KJIacC — 3TO OMUCAHKE, a 00BEKT KJlacca ocsi3aeMast CyIIHOCTh, KOTOPOH MOKHO
MaHHITYJTUPOBaTh. MBI MOXEM CO3/1aTh B TIPOTPaMMeE HECKOJIBKO 0OBEKTOB OJHOTO U TOTO Ke
KJlacca ¥ MPUCBOUTH UM pa3Hble nMeHa. J{7st oOpaleHus K 1moJito 00beKTa CHavaia yKa3bIBAlOT HMSI
00BEKTa, ¥ Yepe3 TOUKY UM TIOJISL.

Teneps onuiiieM Kjiacc, KOTOPBINA CONEPKUT TOIBKO MeToAbl (ucTHHT 6.2). [Ipu onucannu mertoaa
KpoMe OJI0Ka MCTIOJHSEMBIX KOMaH HE00X0IMMO yKa3aTh THUI BO3BPAIIAEMOT0 PE3YJIbTaTa, UMsI
METO/1a ¥ CIIHCOK apryMeHTOB. Eciii MeTOT He BO3BpaIlaeT pe3yabTaT, TO ACHTU(HUKATOPOM THITA
SBIISIETCS KIFOYEBOE CJI0BO void.

B MeToe MOryT UCNIOIB30BAThCS I0KAIbHbIE nepemenHble. OHU NPUHIAIUAIBLHO OTIMYAK0TCS
OT MoJiel 00BEKTA, IOTOMY YTO JTOCTYIHBI TOJBKO BHYTPH T€Ja METOJA U CYLLECTBYIOT, IOKA
pabotaer meron. [To okoHUaHUM PabOTHI METOIa JIOKAJIBHBIE TEPEMEHHBIE YIATSIOTCS U3 TTaMSTH.

JIucrunr 6.2 lpumep Kiaacca, copepKaIero ToJIbKO MeTOIbI
// Onrcanye noab30BaTEILCKOro Kiacca

class MyClass {

// Onncanne METOAa, BBIIOIHSIOIIETO CI0KEHUE



int summ (int a, int b) {

int summa=a-+b;

return summa;

}

// Onucanue MeTo/1a, BHITIOJHSIONIETO YMHOKECHHE
int proiz (int a, int b) {

int proizvedenie=a*b;

return proizvedenie;

}

}
public class Listing6 2 {

public static void main (String [] args) {

/I Co3maeM oowekT kiacca MyClass

MyClass test=new MyClass ();

// BBI30B M€eTO1a, BLITTOIHSIONIETO CIIOKEHUE
System.out.println («Cymma gucen 4+5="+test.summ (4,5));
// BBI30B M€TO/1a, BBITIOJIHSIONIETO YMHOKEHUE

System.out.println («IIpousBenenue uncen 5S*6="-+test.proiz (5,6));

b
b

B npumepe u3 nuctunra 6.2 Mbl OMUCATU KJIAcC, KOTOPBIM COAEPKUT JIBA METOA: CII0KEHHUE ABYX
LIEJIBIX YKCEJl U YMHOKEHHE JIBYX II€JIbIX Yucesl. B MeToax ucnoib3yroTcs JTOKaIbHbIE
MepeMEeHHbIE a U b, KOTOpbIE CYIIECTBYIOT TOJILKO BO BPEMSsI BBITIOJIHEHHUS 0J0Ka KOMaH] METO/1a.

B rmaBHOM MeTOze TPOTpaMMBbl MBI CO3/1aéM 00BEKT Kilacca M MPUCBANBAEM CCBUIKY Ha HETO
00BEKTHO nepeMeHHOH test. UToOBI BEI3BATh METO M IIEPEIaTh €My apr'yMEHTHI, MbI HCIIOIb3yeM
KOHCTPYKIUIO BUJIa OOBEKT. METO/ (apryMeHThI). MBI MOKEM CO34aTh CKOJIBKO YTOJHO MHOTO
00BEKTOB OJTHOTO KJIacca, IO3TOMY IPH BbI30BE METO/a HEOOXOANMO CHavaja yKa3aTh, KaKOH
MMEHHO 00BEKT Mbl UMEEM B BUJTy, U 3aTEM Y€pe3 TOUKY yKa3aThb UMs METO/a.

Jliig ynpo1ieHus: MporpaMMbl BbI30B METO/Ia paciiojiaraeTcs HEMOCPEACTBEHHO B KOMaH/I€ BbIBOJA
CTPOKH Ha IeYaTh.

Tenepp Bbl ymMeeTe ONUCHIBATH IPOCTHIE KIJIACCHI M CO3/4aBaTh 0OBEKTHI HA X OCHOBE. [y
TPEHUPOBKU HAIIUIIUTE CBOIO Mporpammy. OnuinTe B Hel Kiacc, KOTOPBIA COAEPIKUT MOJIs
u MeToJipl. ITycTh mporpaMMa nmpu nMoMouIy MOJAJIbHBIX AUAJIOTOBBIX OKOH 3aIlpalinBaeT

y [10J1b30BATENIS BBOJ IBYX LIEJBIX YMCEI. 3aTE€M B JUAIOTOBOE OKHO JIOJIKHBI BHIBOJIUTHCS



Pe3yIbTATHI CIIOKEHUS M IIEPEMHOKEHUS STHX uncesl. OIMH U3 BO3MOKHBIX BAPUAHTOB TaKOH
IIPOrpaMMbl IIPUBEJIEH B JINCTUHTE 6.3.

JIncTrunr 6.3 IlpuMmep Ki1acca ¢ moJIAMH M MeTOAAMH

import javax.swing.JOptionPane;

class MyClass {

// Tlons kmacca

int fieldOne;

int fieldTwo;

// MeTon Ui TprCBavBaHMsI 3HAYEHUH TIOJISIM

void set (int a, int b) {

fieldOne = a;
fieldTwo = b;
}

// MeTon Ui IepeMHOKCHUS 3HAUYSHUH TTOJIeH
int multiply () {

return fieldOne*fieldTwo;

§

// Meton uisi CyMMHPOBAHUS 3HAYCHUI TIOJICH
int summ () {

return fieldOne+fieldTwo;

}

§
public class Listing6 3 {

public static void main (String [] args) {
/I OOBsBIsIEM ITEpEMEHHBIC TJIABHOTO KJ1acca
int inputl, input2;

String inputString;

// Co3maeM 00BEKT CBOEro Kiacca

MyClass obj=new MyClass ();



// OKHO BBOJIa TIEPBOTO 3HAYCHHUS
inputString=JOptionPane.showInputDialog («BBeaure nepBoe 3HaUeHUE);

inputl = Integer.parselnt (inputString);

// OKHO BBOJ]a BTOPOTO 3HAYECHUS
inputString=JOptionPane.showInputDialog («BBeaure Bropoe 3HaueHUE»);

input2 = Integer.parselnt (inputString);

// BbI3pIBaeM METOJI AJIsl IPUCBOCHUS 3HAYSHHI TIOJISIM 00BEKTa

obj.set (inputl, input2);

// BBIBOJTUM B TMAJIOTOBOE OKHO PE3YNIbTaT CIOKEHHS
JOptionPane.showMessageDialog (null,«Pe3ynbTar cioxenus: "+obj.summ ());
// BBIBOJTUM B TMAJIOTOBOE OKHO PE3YIbTAaT YMHOKCHHS

JOptionPane.showMessageDialog (null,«Pe3ynbrar ymHoxenwust: "+obj.multiply ());

b
b

B npumepe n3 nuctunra 6.3 mosis kjacca U METOJ [Tl IPUCBOEHUS 3HAYEHUH 3TUM MOJISIM
WCTIOJIb30BaHBI B KAYECTBE WILTIOCTPAlMU. B TaHHOM IpuMepe MBI MOTJIH OBl IIepeaBaTh 3HAUCHUS
B METO/IbI CJIO’KEHUSI U YMHOKEHHUS HAPSIMYIO, Uepe3 apryMeHThI BbI30Ba. Ho Ha rpakTuke B si3bIKe
Java npuHATO MCMONB30BaTh CIIEUAIBHO HanKMcaHHble MeToibl. [louemy?

6.2.1 I'eTTepbl 1 ceTTepbl

Mertoa, mpucBanBAIOIINI 3HAYSHHSI MTOJISIM 00bEKTa, Ha3bIBaeTCsl cemmep (Setter, OT aHTIMICKOTO
to set — ycTaHOBUTh, Ha3HAUNTh). COMIacHO MpaBUJIaM UMEHOBaHUS Java 3TOT METOJ I0JIKEH
UMETh UM set <cBoicTBO> (). MeTo/1, BO3Bpalllaoluil 3HaUeHus NoJiel 00bEeKTa, Ha3bIBAETCS
ecemmep (getter, OT aHTTTUICKOTO to get — B3SATh, MOJYUUTh). DTOT METOJI JIOJKEH UMETh UM get
<cBolicTBO> (). Bripodem, yka3bIBaTh UMs CBOMCTBA HE 00s3aTE€IBHO, O Y€M FOBOPST YTIIOBHIE
CKOOKH.

I'eTrTepsl U ceTTepsl — 3TO CTaHAAPTHBIE TEPMUHBI IPOTPAaMMHUPOBAHUS Ha sI3bIKE Java.
Vcnonp30BaHue TETTEPOB U CETTEPOB SIBIISIETCS Oosiee Oe30MacHBIM, YeM IpsiMoe 0OpaleHue
K IIEPEMEHHBIM 00BEKTA, IOCKOJIbKY HE TI03BOJIIET MEHATh 3HAUEHHUs citydaiiHo. [Ipu
MCI0JIb30BAHNH CETTEepa 3HAUECHHUS 110JIel OyAyT U3MEHEHBI TOJILKO IIPU BBI30BE MeToa set (),
U TOJIBKO CIIOCOOOM, KOTOPBII OIUCaH B 3TOM METOJE.

6.2.2 Tleperpy3ka MeT0/10B

SI3bIK Java 1mo3BOJIIET ONMHUCHIBATh HECKOIBKO METOOB C OJJMHAKOBEIMA UMEHAMH B OJTHOM

U TOM ke Kinacce. OJHOMMEHHBIE METO/Ibl PA3IMYAIOTCS TUTIOM H/HITH KOJIHYECTBOM apTyMEHTOB.
Taxoit moaX0/1 HA3BIBACTCSI nepeepy3Koll Memooo8 v TI03BOJIIET CO3/1aBaTh YPPEKTUBHBIN U THOKUH
IIPOTrPaMMHBIN KOJI.



UTO MpouCXOAUT, KOTJAa MBI BBI3BIBAEM METO]I C OJHUM U TEM K€ UMEHEM, HO C Pa3HbIMU
aprymentamu? Ha camoM jene B mporpaMMe CO3/1at0TCs pa3Hble METO/1bl, 0003HAYEHHBIE OJTHUM
umeneM. [Ipu BbI30BE METO1a IO UIMEHH MPOTPaMMa OMIPEIEIISET, KAKOW U3 METO0B «IOJAXOIUT)
JUTSI BBITIOJTHEHUSI, UCXO/Is1 U3 KOJIMUECTBA U TUIIA MEPEIaHHBIX apryMeHTOB. J[Jis 1osib30BaTeNs 3T0
BBITJISIIUT TaK, OyJITO BBI3BIBAIOTCS Pa3HbIE BEPCUM OJHOTO METO/IA.

B mucturre 6.4 mpuBecH MpUMEp UCIOJIB30BAHUS IEPETPY3KH METOIOB IS TPUCBAUBAHUS
3HAYEHUH ITOJIIM 00BEKTA.

Jlucrunr 6.4 Ilpumep MCNoJIL30BAHNUS MEPErPY3KH METOI0B
/I OOBsIBIsIEM COOCTBEHHBIHN KJTacc

class MyClass {

// OOBsABISEM TTOJIS KIacca

int digit;

char letter;

// MeToz ¢ OTHUM YHCIIOBBIM apryMEHTOM
void set (int n) {

digit=n;

§

// MeTop ¢ OJTHUM CUMBOJIBHBIM apTyMEHTOM
void set (char s) {

letter=s;

§

// Meton ¢ AByMsI apryMeHTaMH

void set (int n, char s) {

set (n); //IIpucBouts 3HaueHUE MO0 digit
set (s); //TIpucBouTh 3HAUYCHHE TIOJIO letter
§

// Meton 6e3 apryMeHTOB

void set () {

// TlpucBanBaem 3HaueHue 5 moio digit

// n 3nauenue A modo letter

set (5, «A»);
}



// Meton uist 0TOOpaXeHus 3HAaYCHUH TIoJIei
void show () {

System.out.println («ITone digit: "+digit);
System.out.println («ITomne letter: "+letter);

§

§

public class Listing6 4 {

public static void main (String [] args) {

/I ObbsaBnsieM nepBbIil 00bekT Kiaacca MyClass

MyClass objFirst=new MyClass ();

/I O6BsBRsIeM BTOpOii 00BekT Kiacca MyClass

MyClass objSecond=new MyClass ();

// TIpucBanBaeM YUCIOBOE 3HAUCHHE TTOJTIO

// IepBOTO 0OBEKTA

objFirst.set (10);

// TIpucBanBaeM CUMBOJIEHOE 3HAUEHHUE TIOJTIO

// IepBOTO 0OBEKTA

objFirst.set («F»);

// TlpucBanBaeM 3HAYCHHS 110 YMOITYAHHIO TTOJISIM

// BTOpOro 00BeKTa

objSecond.set ();

// BBIBOJIIM Ha TIeYaTh 3HAYCHUS TIOJICH MepBOro 0ObeKTa
System.out.println («CBoicTBa mepBOTrO 00BHEKTA);
objFirst.show ();

// BBIBOIIM Ha TIeYaTh 3HAYEHUS TOJIeH BTOPOro 00BheKTa
System.out.println (»\nCBoiicTBa BTOPOro o0beKTan);

objSecond.show ();

b
b

B sTom npumepe MbI onucain MeToJ ¢ UMEeHeM set () JUIsl IPUCBOECHMSI 3HAUEHUH MOJISIM 00bEKTa.
HanmomuuMm, 4To Takoi METOA MPUHATO HA3bIBaTh «CETTEP». ECM B KauecTBE apryMeHTa CeTTepy



nepeaaHo ncjioe 4Ynucijio, To OH NpUCBanBaACT 3HAUYCHUEC YHCJIIOBOMY ITOJIIO. Ecmm nepeaaHo
CHUMBOJIBHOC 3HAYCHHUEC, TO OHO NPHUCBANBACTCA CUMBOJIbHOMY ITOJIIO. HaKOHGII, CCJIN MEepCAaHbI 00a
3HA4YCHUA, TO OHU MTPUCBANBAIOTCA 000UM HOJISIM B COOTBETCTBUHU C UX TUIIOM.

OOparuTe BHIMaHHUE, KaKk peajn30oBaHa 00paboTKa BBI30Ba ceTTepa 0e3 apryMeHTOB. MBI 3aX0TEH,
4TOOBI B 3TOM CITy4ae IMOJISIM ObLITH IPUCBOCHBI 3HAUCHHS TI0 YMOJYAHHIO: [IEIOYHCICHHOE

5 u cuMBosTBHOE «Ax. [ToaTOMY BHYTpH ceTTepa 06€3 apryMeHTOB BBI3BIBAETCS CETTEP C ABYMS
aprymeHTaMu. B cBOI0 ouepenb, BHyTpH ceTTepa JJIs IByX apryMEHTOB II00YEPETHO BBI3bIBAIOTCS
CETTEpHI /IS LIEIOYMCICHHOTO apryMEHTa B CUMBOJILHOTO apryMeHTa. Co CTOPOHBI 3TO BBITJISIUT
TakK, CJIOBHO METO/] HECKOJIBKO pa3 BbI3bIBaeT cam ceOsi. Ho BBI yoke 3HaeTe, 4To Ha CaMOM JIeJie ATO
PpasHbIC METO/IbI C OIMHAKOBBIM UMCHEM. I[OHYCTI/IMOCTI) TaKuX KOHCTPYKL[I/Iﬁ — JOCTOHHCTBO sA3bIKa
Java, no3BoJstolee NucaTh MOIIHBIN U JIETKO YATAEMBIN KOJ. B Hamem npuMepe BIIOKEHHAs
CTPYKTYpa BbI3OBOB BBITJIAUT PI3JH/IHIH€I>1, MMOTOMY YTO MBI UCIIOJIB3YEM OUCHBb IMPOCTBIC MCTOABI —
KaszajJoChb 6I)I, nmpouie MpUuCBOUTH 3HAYCHUSA TOJISIM HCITOCPCACTBCHHO B BBI3BAHHOM CCTTCPEC.

Ho B peasibHOM IporpaMMHUPOBAHIH, KOTIa KaXK/Iblii METOJI COCTOUT M3 COTEH CTPOK KOJa, HAMHOTO
BBITOJIHEE BBI3BATh YK€ OIIMCAHHBIN U OTIAXEHHBIA METOJ BHYTPHU APYTOro METO1a, YEM
nyOIMpOBaThH OMTUCAHUE.

B riraBHOM Ki1acce mporpaMMbl MBI co3/iaeM JiBa o0bekTa kinacca MyClass. [Tossim mepBoro
00BEKTa MBI npucBanBacM 3HAYCHHA B SIBHOM BUJIC. ITomsm BTOPOTO 00BeKTa IprucCBanBacM
3HA4YCHUA 110 YMOJTYAHUTO. 3aTeM MBI BBIBOJAUM 3HAUYCHUA MoJIeH Ha 1mevaTh.

YTO nMpou30MAET, €CIU BBI NIOIIBITAETECH B IIPOrpaMMe BbI3BaTh METOJI C apPTyMEHTOM, KOTOPBIN

HE TIOJIXOJIUT HU OJTHOMY M3 OTIMCAHMII METOJIOB Kitacca? Bamra ommbka OyneT oOHapykeHa

u 3a0nokupoBana cpenoit NetBeans erie B mporiecce BBo1a TeKcTa mporpaMMbl. Kpome Toro, cTouT
BaM BBECTH UMs IIEpErpy’kaeMoro MeToja, kak NetBeans mokaxer 1nojackasky ¢ nepeuncieHueM
JOCTYIIHBIX apTyMEHTOB 3TOT0 METO/A.

6.2.3 KoncTpyKTop Kjacca

B nuctunre 6.4 Mbl HCHOJIB30BAIM CHIELUAIBHBIN METOA (CETTEp) JUIsl IPUCBOCHMSI 3HAUEHUH TOJISIM
o0bexTa. Ho st mpucBOeHMs HauadbHBIX 3HAYEHUI B MOMEHT CO3/IaHUS 0OBEKTa CYIIECTBYET
0oJiee MPOCTOH U YIOOHBIN MEXaHU3M — KOHCMPYKMOpP. DTO METO]], aBBTOMATHYECKH BBI3IBACMBII
MIpU CO3/1aHUM 00BEKTa Kilacca. B KOHCTpYKTOpE omnpeeseHbl NeiCTBHS, KOTOpble HE00X0AUMO
BBINIOJIHUTB NPU CO3/1aHUU 00beKTa. Eciu KOHCTPYKTOp HE 3a/laH B IBHOM BHJIE, TO IIPU CO3JaHUU
00BEKTa UCTIONB3YETCS TaK Ha3bIBAEMBIA KOHCMpPYKmop no ymoauanuro. Koraa B pacCMOTPEHHBIX
paHee puMepax Mbl CO3/1aBalId OOBEKTHI, TO B 3TOT MOMEHT HUCII0JIb30BAJICS KOHCTPYKTOP

10 YMOJIYaHHIO, KOTOPbI HE BBINOJHSI HUKAKUX AEUCTBUM KpOME BBIJICIIEHUS TaMATH 101 OOBEKT.

Ecnu B onucaHny KOHCTPYKTOpa IPUMEHSIFOTCSI apryMEHTBI, TO IIPU CO3JaHUM 00BEKTa UX
HE00X0IMMO IepeiaTh KOHCTPYKTOPY, HallpUMep:

MyClass obj=new MyClass (10, «A»);

Ecau aprymMeHTBI KOHCTPYKTOpA HE MPEyCMOTPEHBI, TO CKOOKH OCTAIOTCSI TyCTHIMU, U TaKast
3alMCh HUYEM HE OTJIMYAETCA OT YK€ 3HAKOMOT'O BaM BbI30Ba KOHCTPYKTOPA M0 YMOJYAHUIO:

MyClass obj=new MyClass ();

Ecnu B xiacce omnvican X0Ts Obl OJTHH KOHCTPYKTOP, TO KOHCTPYKTOP MO YMOJTYAHHIO CTAHOBUTCS
HEJOCTYIIEH. B 3TOM city4ae Bbl MOKETE BBI3BIBATH KOHCTPYKTOP TOJIBKO C TEMHU apryMEHTaMu, TUIL
U KOJIMYECTBO KOTOPBIX OIIMCAHbl B KOHCTPYKTOPE.

B kitacce MokeT ObITh OITMCAHO HECKOJIBKO KOHCTPYKTOPOB, KOTOPbIE MOKHO IIEPErPYKaTh
aHAJIOTMYHO OOBIYHBIM MeToJaM. Kakoil n3 KOHCTpYKTOPOB BbI3BATh, ONIPENIEISETCS



aBTOMATUYECKHU 1O KOJMYECTBY U TUIYy apryMEHTOB. YTOOBI COXpaHUTh BO3MOXHOCTb BbI30Ba
KOHCTPYKTOpa 00beKTa 6e3 apryMeHTOB, B KJacce HY)KHO OT/IEIbHO OMUCATh KOHCTPYKTOP 0e3
apryMeHToB. KOHCTPYKTOP MOXET OBITh «IIyCTBIM», TO €CTh HE BBIIIOJHATh HUKAKUX JIEHCTBUH.

[Tpu onricaHNM KOHCTPYKTOPA CIIEAYET COOII0IaTh ONpe/e/iCHHbIC TipaBmia. MIMs KOHCTpyKTOpa
JIOJDKHO COBITJIaTh C UMEHEM Kiiacca. KOHCTpYKTOp HUKOT/Ia HE BO3BpAIaeT Pe3yJbTar,
HO KJIFOUEBOE CIIOBO VOid HE HCIIOJIb3yeTCsl.

B nuctunre 6.5 npuBeseH npumep nNporpaMMsbl, B KOTOPOH UCTOIb3YIOTCS KOHCTPYKTOPBI
00BEKTOB C MEPETPy3KO.

JIncTunr 6.5 IlpuMep ucno/1b30BaHUsI KOHCTPYKTOPOB

class MyClass {

// OOBsABISEM TTOJIS KIacca

int digit;

char letter;

// KoHCTpyKTOD KIJIacca 6e3 apryMeHTOB

MyClass () {

digit=9;

letter=«Z»;

System.out.println («BpsI3BaH KOHCTPYKTOp 00BEKTa O€3 apryMEHTOB.»);
System.out.println («ITonsm mpucBoensl 3HaueHus "+digit+" u "+letter);
}

// KoHCTpYKTOp KJ1acca ¢ IByMsl apryMeHTaMU

MyClass (int a, char b) {

digit=a;

letter=b;

System.out.println («BeI3BaH KOHCTPYKTOp 0OBEKTA C IBYMS apryMEHTaMU.»);

System.out.println («ITonsim mpucBoensl 3HaueHus "+digit+" u "+letter);

b
b

public class Listing6 5 {

public static void main (String [] args) {
/I Co3maem miepBbIii 00BeKT Ki1acca MyClass

// BpI3bIBa€TCSl KOHCTPYKTOP O€3 apryMEeHTOB



MyClass objFirst=new MyClass ();

// Co3znaeM BTopoii 00bekT kinacca MyClass
// BbI3bIBa€TCSl KOHCTPYKTOP C ABYMS apTyMEHTaMU

MyClass objSecond=new MyClass (8, «B»);

b
b

B nanHOM npumepe onucaHsbl 1Ba KOHCTPYKTOpaA Kjlacca, KOTOpble IPU CO3JaHUH 00BbEKTa
MIPUCBAaNBAIOT HaYaJIbHBIE 3HAUEHHSI €ro ToJIsiM. B Habop KoMaH KOHCTPYKTOpa J00aBIIEH BBIBO/T
OTJIAIOYHBIX COOOIIEHHI, 9TOOBI BBI MOTJIM HAOII01aTh, YTO POUCXOINT MIPU BHI30BE
KOHCTPYKTOpa Kjiacca.

6.2.4 CtaTnyeckue MoJi U METOIbI

Korma MbI co3gaem 00BEKT Kj1acca, TO I10Jisd, OIIMCAaHHBIC B KJIaCCE, q)aKTI/I‘ICCKI/I npeBpalaroTCAa
B IICPECMCHHBIC 00BeKTA. MGTOI[H, OITMCAHHBIC B KJIaCCC, CTAHOBATCA MCTOdaMU 00BEKTa 1 UMCIOT
AOCTYII K ITOJISIM TOJIBKO «CBOCTO» oObekTa. Takue diIeHbl KiIacca Ha3hIBAIOT HeCmamuyecKumiL.

Ho moryT cymecTBoBaTh u cmamuueckue 4ieHsl kiacca. OHU ABISIOTCS «OOIMIMMI TSI BCEX
00BEKTOB KJIacca U CYIIECTBYIOT, Ja)Ke €CJIM HE CO3/IaH HU OJIMH 00beKT. K cratndeckomy dieHy
KJIacca MOXHO 00paiarbest uepe3 00beKT, yKa3aB 4yepe3 TOUKY MOCiIe UMEHH 00BhEKTa UMS
cTaTU4eckoro wieHa. Ho mpeanoyTuTeNnbHbIM SBIISIETCA MPSAMOE 0OpallieHne yepe3 uMsi Kiacca.
[Ipu »TOM MOCTIEe UMEHU KJ1acca Yepe3 TOUKY YKAa3bIBAIOT UMS BBI3bIBAEMOT'O CTATUYECKOTO WiIeHa
Kjacca.

[Tpu onMcaHNM CTATUYECKOTO YJIeHA MCIIOJIb3YeTCsl KIF0UeBOE CII0BO static. CTaTndeckoe moJje npu
HEOOXOMMOCTH MOKHO MHUIIMATU3UPOBATh IPUCBOCHUEM 3HAYEHUSI HETTOCPEICTBEHHO B TEJIE
KJiacca.

B OMPCACIICHHOM CMBICJIC, CTATUYCCKUC TT0JII MOKHO paCcCMaTpUBaTh, Kak ri100aJbHBIC
NMEPEMECHHBIC, TOCTYITHBIC U3 JI000r0 MecTa nporpaMmsnl, a CTaTUYCCKUC MCTOAbI — KaK rja00aIbHbBIC

byHKINH.

B nmucturre 6.6 mpuBecH MpUMeEp OMMCAHUS KJIacca CO CTATHUYECKUMU WICHAMU U 0OpaIeHus
K HUM.

Jluctunr 6.6 Ilpumep kaacca co cTAaTUYECKUMH YIEHAMH
class MyClass {

// cTraTU4ecKoe YHCIOBOE ToJIe

static int number=5;

// cTaTH4ecKoe TEKCTOBOE T0JIe

static String text=«Helloy;

// cTaTyeckit MeTo[ (BBIBOJ] TEKCTA HA MIEYaTh)

static void showText () {



System.out.println (text);

}

// cTaTnyeckuii MeTo] (BBIBOJ YKCIIa HA TI€YaTh)
static void showNumber () {

System.out.println (number);

}

§
public class Listing6 6 {

public static void main (String [] args) {

// ipsimoe oOpalIeHne K CTaTHYeCKUM METO/1aM
// 6e3 coznanus 00bEKTa Kiacca
MyClass.showText ();

MyClass.showNumber ();

// ipsiMmoe 0OpaIIeHne K CTATHIECKUM ITOJISIM
// 6e3 co3nanust 00bEKTa Kilacca
MyClass.number=15;

MyClass. text=«Javay;

// IpoBepsieM, M3MEHWIHUCH JI CTATUICCKHUE TTOJIS
// moce mpsIMOTo 0OpaIieHus
MyClass.showText ();

MyClass.showNumber ();

// co3maemM 0OBEKT Ki1acca

MyClass obj=new MyClass ();

// obparaeMcst K CTaTUYECKUM TIOJISIM
// B KadecTBe ToJiel 00bheKTa
obj.showText ();

obj.showNumber ();

b
b



B JaHHOM IMPUMCPE MbI BKIIFOUYMJINA B OITMCAHUC KilaCCa ABA CTATUYCCKUX ITOJIA, HCJIOYHUCICHHOC
1 TCKCTOBOEC, a TAKKC JIBa CTATUYCCKUX METOAAd, KOTOPBIC BHIBOAAT COACPIKUMOC IIOJICH Ha I1eYaTh.

B riiaBHOM Kiacce Mbl 0OpalaeMcst HalpsIMyro K CTaTHYECKUM MeToAaM Kiacca. [ atoro
YKa3bIBAE€M UM KJIacca U 4epe3 TOUKY — UM CTaTHYECKOr0 METO/1a, PUHAAJIEKAIIEro Kaccy.
3aTreM aHaJOTMYHBIM CIIOCOOOM OOpaliaeMcst HalpsIMyI0 K CTATUYECKUM TOJISIM U IIPUCBAWBAEM UM
HOBBIE 3HaUeHHsI. YTOOBI yOETUTHCS, YTO 3HAUEHHS M0JICH N3MEHMIINCH, BHOBB OOpaIiaemMcst

K CTaTUYECKMM METOJaM BBIBOJA HA II€YaTh.

Jlanee co3gaeM 0OBEKT Klacca M BHIBOJIUM 3HAUCHHSI CTATHUECKHX TOJIeH, 00pamiasch K METoaaM
yepes uMs 00bekTa ¢ Toukoil. Ha nedars OyayT BBIBEACHBI T€ K€ caMble 3HAUEHHUS, YTO U B ClIyyae
psiMoro oopaiieHus. B 3ToM Bes cyTh cTaTHUECKMX YJICHOB KJlacca.

6.2.5 3akpbIThIe YIeHbI Kiacca

OueBHAHO, UTO CTATUYECKHUE IMOJIS SIBIISIIOTCS OOIIMMHU IS JIFOOBIX 00BEKTOB Kjacca. Bel MokeTe
CO3/1aTh CKOJIBKO YroJHO 0OBEKTOB Kjlacca, U BCE OHM OyIyT 0OpamarbCsi K OJHUM TEM K€
CTaTUYECKUM IOJISIM M MeTOo1aM Kitacca. Eciu B ipoiiecce BBIOTHEHHS TPOrPaMMbl U3MEHUTD
3HAUEHHUE CTATUYECKOTO TOJISI, TO U3MEHEHHE 3aTPOHET BCE OOBEKTHI M (hparMeHTHI KOJIa,
UCTOJIB3YIONIHE 3T0 1moJje. C OJHON CTOPOHBI, TO MOKET OBITh YA0OHO, €CJIH BBl UCIIOIh3yeTe
CTaTUYECKOE T0JIe B KaueCTBe ri00aabHOi nepeMeHHoi. Ho B OCTaJIbHBIX cilydasx OMIMO0YHOE
W3MEHEHHE COJICPIKUMOTO CTATUYECKOTO TIOJISI MOYKET OBITh OUEHB OMACHBIM U MMPUBOJUT K TPYIHO
nokanu3yeMbiM omnOkaM. He 3ps B pegakrope cpeabl NetBeans IDE kaxnoe BHemHee oOpaiieHue
K CTaTMYECKOMY TOJII0 TIOMEUAETCs MPEAYNPEXKACHUEM (3KEIIThIN TPEYroIbHUK C BOCKIUIATEIHLHBIM
3HAKOM).

Yrto0Obl rapaHTHPOBAHHO MPEJOTBPATUTH OIIUOOYHYIO MOAU(DUKALINIO 3HAYEHHUSI CTATHUECKOTO
HOJIs1, €T0 OOBSBIISIOT 3aKPblMbIM TIPH IOMOIIH KIIFOUEBOT0 CJI0BA private. 3aKphIThIe YWIEHBI Kilacca
JNOCTYIIHBI TOJIBKO B T€JI€ KJIaCcCa, U K HUM HET IIPSIMOTO JOCTYIIA U3BHE.

Kax obpatutbcs k 3akpbrtomy moto? J{Jist 3Toro HeoOX0AMMO OTIMCATh B KJIACCE OTKPBITHIN
CTaTUYECKUH METOJ M BBI3BATH €r0 Kak 00BIYHO, Yepe3 TOUKY Mociie UMEeHH Kiacca. [Ipumep kiacca
C 3aKPBITHIM CTATHYECKUM TI0JIEM U OTKPBITHIM CTATUYECKUM METOJIOM MPUBEJICH B JINCTUHTE 6.7.

Jlucrunr 6.7 llpumep Kiaacca ¢ 3aKpbITHIM CTATHYECKUM MOJIEM
class MyClass {

// 3aKpBITOE CTATHYECKOE TEKCTOBOE TIOJIE

private static String text=«Hello;

// OTKPBITBIA CTATUIECKUI METO]T

// U1 N3MEHEHNUs 3aKPBITOTO TOJIS

static void setText (String txt) {

text=txt;

§

static void showText () {

System.out.println (text);



}

§
public class Listing6 7 {

public static void main (String [] args) {
// BBIBOIIM 3HAYEHHUE TIOJIS HA TICUaTh
MyClass.showText ();

// MoauduimpyeM 3HaUYESHUE TIOJIS
MyClass.setText («New texty);

// BBIBOJJIM HOBOE 3HAYCHHUE HA TICUaTh

MyClass.showText ();

b
b

B manHOM mpuMepe MbI OTICAITU KJIacC € 3aKPBITHIM CTaTHYECKUM ToJieM text. [TockombKy moste
3aKpbITOE, Mbl HE MOYKEM 00paTUTHLCS K HEMY U3BHE Uepe3 UM Kilacca ¢ TOUKOH, KaK 3TO ObLIO

B TUCTHHTE 6.6. )11 pabOTHI C TIOJIEM MBI OMTMCAITH JIBA OTKPBITHIX CTaTHYeCKUX MeToa, showText
() u setText ().

B rmaBHoM xiiacce mporpamMmsbl CHa4dajia Mbl BBIBOJAUM COACPKHUMOC IOJIA HA IM€YaTh IMPU IMOMOIIH
metoaa showText (). 3aTem MoaudUITIpyeM 3HAUEHUE IO TPy ToMotu MeToa setText ()
1 BHOBb BBIBOAWM COACPIKUMOC 110JIs Ha I1€YaTh, YTOOBI y6CIII/ITI)C$I, YTO OHO U3MCHMUIIOCH.

Kniwouesoe cnoso public

[Tpu onMcaHNM OTKPHITHIX WIEHOB KJIacCa MOKHO MCIOJIB30BaTh KIIOUEBOE CI0BO public, KoTopoe
ONpeiesieT YpOBEHb JIocTyna. Bo Bcex nmpeaplaAyux npuMepax OTKpbIThIE WIEHBI Kilacca ObuIn
omucaHbl €3 KI0YEeBOTO cioBa public (KOHCTPYKIHS 10 YMOJTYaHHIO). B TakoM ciryyae ux
JOCTYITHOCTh OTPAHUYUBACTCS MEKYUWUM NAKEMOM, ¥ 3TOTO JJOCTATOYHO JJISl IIPOCTBIX MPOTPaMM.
Ecnu oTKpBITHIN YiIeH KIacca OMUCAH ¢ UACHTH(PHUKATOPOM JOCTyIa public, TO OH JOCTYIIEH TaKXKe
U B IpYTUX ITaKETax.

nasa 7. HacnepgoBsaHue

Hacneoosanue — 370 0JJUH U3 KJIFOUEBBIX IPUHIIUIIOB 00BEKTHO-OPUEHTHPOBAHHOTO
nporpaMMmupoBanus. Mines HacnenoBaHus IpocTa: MpU OMMCAHUU HOBOTO Kilacca Mbl OepeM
32 OCHOBY CYIIIECTBYIOUIUI KJ1acc, €ro MoJisi 1 METObI.

Wcxonnblit Ki1ace Ha3bIBACTCS CYNEpKAACCOM WA pooumenbckum KitaccoM (parent class). Knacce,
CO3/ITaHHBIN Ha OCHOBE CYIEPKIIacca, Ha3bIBACTCS HOOKIACCOM U doyepHum KiaccoM (child class).

[Toaxacc HacneayeT y cynepkiacca BCe €ro OTKPBIThIE NOJIs U MeTOIbl. JlomyckaeTcs KackaHoe
WM MHOTOKpPATHOE HacJIeJJOBaHHE, TO €CTh MOJKIACC CaM MOKET ObITh CYNEPKIacCOM
10 OTHOILIEHUIO K CO3JJaHHBIM Ha €r0 OCHOBE I0JIKJIacCaM.



Cynepkiiacc MOKET ObITh n0Ib3086ameNbCKUM UK b6ubauomeunvim. 1101630BaTENBCKUI CyNIEpKIIacc
OTIHCaH HEMOCPEJICTBEHHO B MIPOTpaMMe I0JIb30Bareist. BUOIMoTeuHbIil cynepkiiacc onucan

B OJTHOM M3 OMOIMOTEK. DTO MOTYT OBITH KaK CTaHAApTHBIE OMOIMOTEKH sI3bIKa Java, Tak

Y TIOJIKITF0YaeMble OMOIMOTEKH CTOPOHHHX Pa3padOTUYNKOB.

ITouemy ynoGHee co31aBaTh MOAKIACCHI, 3 HE OTPAaHUYUBATHCS UCIIOIB30BAHUEM YK€ NMEIOLIUXCS
KJ1accoB? 3a4acTyro OKa3bIBaeTCs, YTO (YHKIMOHAIBHOCTH TOTOBOTO CYIEPKIIAcca HEIOCTaTOUHO
JUISL BBITIOJIHEHUS PETYIISIPHO BBI3BIBAEMOTO JelcTBUSA B porpamme. [lonkmace pacmmpsier
BO3MOKHOCTH CyIIEepKJIacca 3a cueT Jo0OaBJIeHUs] HOBBIX 10JIel 1 MeToJ10B. I1pu BbI30BE
CTaHJAPTHBIX METOJOB OMOIIMOTEYHOIO KJIacca MOT'YT UCIIOIb30BATLCS TPOMO3AKHE HAOOPEI
apryMEeHTOB, KOTOpBIE CaMH IO cebe TpeOYIOT MpeBapuTeIbHO 00paboTku. B TakoM ciryuae
ynoOHee «ymakoBaTh» 00padOTKy JaHHBIX M OOpalieHue K CTaHAapTHBIM METOJaM BHYTPb
nojkiacca. Kpome Toro, mpu ncrnosnb3oBaHuy OMOJIMOTEUHBIX KJIACCOB U3 MaKeTa OCTaBKH Java
HE MPEeNyCMOTPEHa BO3MOKHOCTh CBOOOJHO PEAAKTUPOBATH UX I10 CBOEMY YCMOTPEHHUIO.
EauHCTBEHHBIN pa3yMHBIN [TOIX0/] — OMKMCATh B TpOrpaMMe COOCTBEHHBIN HACJIEYIOLIUI KiIace
U 10padaThIBaTh €ro, He PUCKYS UCTIOPTUTH CTaHAAPTHBIE OMOIHOTEKH.

Ecny roBOpHUTE 0 TOTOBOM KOJI€, TO HacJIeJ0BaHUE 3HAUUTEIBHO YIydIIaeT 0OLIyI0 CTPYKTYpY,
YUTAEMOCTh U HAJIE)KHOCTh MPOTPaMMBI.

B s3bike Java 3anpenieHo MHOXKECTBEHHOE HaclieqoBanue. [loakmace MOXKeT Haclie10BaTh NOJIst
Y METOJIbI TOJIBKO Y OJIHOTO Cymepkiacca. B HEKOTOPBIX APYrux si3bikax, Bkitodas C++, mojkiace
MOXET HaclleJ0BaTh OJJTHOBPEMEHHO HECKOJILKO CYTEpPKIIACCOB.

7.1 Co3paHue nopgknacca

Jliig co3ganust mojxinacca HeoOX0JMMO TOCIIe €ro UMEHH yKa3aTh KIK04EBOE CI0BO extends
(pacmupsier) u ganee yka3zaTb UMs CylepKiacca:

class ChildClass extends ParentClass {
// IOJI ¥ METO/IBI TIOAKJIacca

}

B pesynbrate noaknacce ChildClass Oyner uMeTs Te e MoJisi 1 METOIbI, YTO U CYIIEPKIIacc
ParentClass, HO kK HUM 100aBsTCS €Ile MO B METO/IbI U3 OIMCAHUS MOJKIIacca.

OOBeKTHI, CO3/JaHHBIE HA OCHOBE MOJIKJIACCa, HE 3aBUCAT OT 0OBEKTOB, CO3/JaHHBIX HA OCHOBE
Cylnepkiacca, 1 HUKaK He BIMAIOT ApYr Ha Apyra.

B nuctunre 7.1 nmpuBeneH nmpuMep MCHOIB30BAHUS CyIepKiIacca M TOKIacca Ui CO3AaHus
HE3aBUCHUMBIX 00BEKTOB, 00IaAI0IINX Pa3HBIM HA0OPOM METOJIOB.

Jluctunr 7.1 Co3naHue moakiacca Ha OCHOBE MOJIb30BATEILCKOI0 CyNepKIacca
// omucaHue cymepkacca

class MyParentClass {

// 9UCIIOBOE TIOJIE CyTepKiIacca

int number=5;

// TEKCTOBOE TIOJIE CyTepKiIacca

String text=«Hello»;



// MEeTO/IBI CymepKiacca
void showText () {
System.out.println (text);
}

void showNumber () {

System.out.println (number);

b
b

// onmMcaHue MmoIKIacca

class MyChildClass extends MyParentClass {
int sum (int a) {

return number+a;

§

}

public class Listing7 1 {

public static void main (String [] args) {

// cozmaem 0OBEKT cyrepkiacca

MyParentClass objParent=new MyParentClass ();
// co3maemM 0OBEKT MoJIKIacca

MyChildClass objChild=new MyChildClass ();
// BBI3BIBAEM METO/IBI CyIIepKiIacca
objParent.showNumber ();

objParent.showText ();

// BBI3BIBAEM METO/IBI TOJIKIIACCa
objChild.showNumber ();

objChild.showText ();

// BBI3BIBAEM JOTIOJHUTEILHBIA METO/I TOIKIIacca
int b=objChild.sum (12);

// BBIBOJAMM pe3yabTaT BBI30Ba METOJIa HA TIEYaTh

System.out.println (b);
j



}

B nannom npumMepe Mel orncanu kiace MyParentClass, B KOTOpoM ompeesieHbl 1Ba O —
LIEJIOYUCIIEHHOE U TEKCTOBOE, a TAKXKE J1BA METOJA UL BBIBOJA OTUX IIOJIEH HA II€YaTh.

JlormycTuM, 9TO TIPU UCTIOJB30BAHUH OJTHOTO U3 OOBEKTOB KJIacCa HAM MPHUXOJUTCS PETYISIPHO
CYMMHPOBATh HEKHE YMCIIa CO 3HAYEHUEM LIEIOYHCIEHHOT0 NoJisi number. O4eBUIHO, YTO IS
3TOr0 HE0OXO0IUMO T0OABUTH METOI, KOTOPOTO HET B ONMUCAaHUU Ki1acca. KoHeuHo, MOKHO OBLIO OBl
nepenucath kiaacc MyParentClass, 106aBuB B Hero HOBbIN MeTo . Ho B cirydae, Kora Kiiace
IIPOBEPEH, OTIIAXKEH U IPUMEHAETCSA BO MHOTUX APYTUX IIPOTpaMMax, HE CIENYET PENaKTUPOBATh
€ro 1o JI000MY TIOBOJIY, PHUCKYSl BHECTH OIIUOKY HITH ITyTaHHUILY B TOTOBBIH KOJI.

JIns BHECEHUSI U3BMEHEHUI U JIOTIOJIHEHU MBI BOCHOJIB3YEMCSI MEXaHU3MOM HACJIEIOBAHUSL.
Coznmamum moakirace MyChildClass, B KoTOpoM omHIieM JA0MOJHUTEIBHBIN MeTo 1 sum ().
[Toaxmacc MOJIHOCTBIO HACIEIYET OTKPBITHIE TOJISI U METO/IBI CyIEpKiIacca, Io3ToOMy MeTo 1 sum ()
cB00OTHO oOparaercst K Moo number. ITo moJie 0OBSBICHO U CYLIECTBYET, XOTS U HE YIIOMSHYTO
B SIBHOM BHUJIE TIPU OTIMCAHUU TIOJIKJIacca.

Jlanee, B TITaBHOM METO/I€ TIPOTPAMMBI MBI CO3/1a€M O0OBEKT cyrepkiacca objParent u 00beKxT
noakiacca objChild. Emie pa3 momguepkHy, 4To 3T0 aOCOTIOTHO PABHONIPABHBIC U HE3aBHCUMBIS
00BekThl. Pa3auma numb B ToM, 9To 006eKT 0bjChild pacmonaraer merogom sum (), KOTOpOTO HET
y o0bekTa objParent.

VYOenuMmcst B TOM, 9YTO CBOMCTBA OOBEKTOB MMEHHO TaKHe, Kak okuganoch. CHadaia BLIBEAEM
Ha TeYaTh CoJepKUMOe 1oJiei oobekTa objParent:

objParent.showNumber ();

objParent.showText ();

3areM BBIBEJIEM Ha MeYaTh CoepKUMOe ojeit oobekra objChild:
objChild.showNumber ();

objChild.showText ();

PCSYJIBTaT BBITIOJTHCHHUA DTHUX 6JIOKOB KOMaH]I 6yII€T OINMHAKOBbIM, HOTOMy qTO peaJII/ISOBaHO
HacJeq0BaHUe II0JIECH:

5
Hello
5
Hello

Teneps mis 06wekTa objChild Be13oBeM MeTo 1 sum () U BBIBEJIEM Pe3yJIbTaT pabOTHl METOIA

Ha nedats. Kak Bumute, moaxiacc MyChildClass ycnenao pacumpun cynepkiacc MyParentClass
MIPY MIOMOIIIA HOBOTO MeTo/a. biiaromapst Hacae10BaHUIO MbI MOYKEM ITPOU3BOJIBLHO PEIAKTUPOBATH
JIOTIOTHATEIHHBIC TIOJIST 1 METOJIbI, HE 3aTparuBasi HCXOIHBIN CyIepKIIacc.

7.1.1 KoncTpyKTOop noakJjacca

JlaBaiiTe BCTIOMHHM, YTO TaKO€ KOHCTPYKTOP Kjlacca, 0 KOTOPOM IMOJIPOOHO TOBOPUIIOCH B pa3ferne
6.2.3. 3agacTyro npu co3/laHuu 00bEKTa HEOOXO0IMMO MTPUCBOUTH €T0 TIOJIIM HauaJbHbIE 3HAYCHUSI.
[TocKOIBKY MOYKHO CO3/IaTh HECKOJIBKO 0OBEKTOB OJIHOTO KJIacca, TO MX TOJISI MOTYT OBITH



WHULMATU3UPOBAHBI Pa3HBIMU 3HAYEHUSIMH. {7151 3TOTO B KJIacce I0KEeH ObITh ONMHUCaH
CHeIUaIbHbIN METOT (KOHCTPYKTOP), KOTOPBIM cpadaThiBae€T B MOMEHT CO3aHUS O0OBEKTA,
MOJTy4aeT apryMEHTHI U BBITIOTHSIET HYKHBIC IEHCTBHUS.

[Tpu co3nannu 0OBEKTA MOAKIACCA CUTYAlUsI CIIOKHEE — CHavala BBI3BIBACTCS KOHCTPYKTOP
cymnepkiacca, ¥ Mbl JIOJDKHBI KaK-TO MepeaaTh eMy apryMeHTHI. J[Jst 5Toro B Tejie KOHCTPYKTOpa
Mo/IKJIacca IepBOM KOMaH/I0M CIEAYET yKa3aTh BbI30B KOHCTPYKTOpA CylepKiacca Ipy MoMoIu
KITFOUYEBOTO CJIOBA SUpEr C KPYIJIbIMUA CKOOKaMu. B ckoOkax ykas3pIBalOT apryMEHTHI, KOTOPBIE
NepeaaloTcsi KOHCTPYKTOPY cymnepkiacca. ECiu apryMeHTOB HET, OCTABIISIOT ITyCThIe CKOOKH.

B nuctunre 7.2 npuBeeH npuMep UCHOJIb30BaHus KOHCTPYKTOpa nojkiaacca. OOpaTute BHUMaHKE
Ha TO, KaK IMPOUCXOAUT OOpaIlieHue K IMOJISIM TIPU IIOMOIITM HOBOTO JIJIsl Bac KIIFOUYEBOTO cJoBa this.

Jluctunr 7.2 Ucnosib30BaHue KOHCTPYKTOPA NMOAKJIAcCCA
// omucaHue cymepkiacca

class MyParentClass {

// IOJISt pOTUTENBCKOTO Kilacca

String text;

int number;

// KOHCTPYKTOP POAUTENIHCKOTO Klacca
MyParentClass (String text, int number) {

// IprCBaWBaEM IOJISIM 3HAUYEHUS ApPTYMEHTOB
this. text=text;

this.number=number;

// BBIBOJMM 3HAUEHUS TIOJICH Ha IeYaTh

System.out.println («CpabGoTan KOHCTPYKTOp cymnepkiaccal»);

b
j

// onmucaHue MmoIKIacca

class MyChildClass extends MyParentClass {

char letter;

int digit;

// KOHCTPYKTOP MOJKIJIacca

MyChildClass (String text, int number, char letter, int digit) {
// BBI3BIBaEM KOHCTPYKTOP CyIepKiiacca

super (text, number);



this. letter=letter;

this. digit=digit;

System.out.println («CpaboTan KOHCTpYKTOp moIKiIaccal»);
§

// omrcaHue MeTo/Ia MmoIKIacca

void show () {

// BBIBOJIIM Ha TIeYaTh 3HAYCHUS BCEX MOJIeH 00BeKTa

// IPUCBOCHHBIE KOHCTPYKTOPOM ITOJIKJIAcCa
System.out.println («text="+this. text);
System.out.println("number="+this.number);
System.out.println («letter="+this. letter);
System.out.println («digit="+this. digit);

§

§

public class Listing7 2 {

public static void main (String [] args) {

// co3maemM 0OBEKT MoJKIIacca

// v mepenaeM apryMeHThl B KOHCTPYKTOP TIOJKJIacca
MyChildClass obj=new MyChildClass («Hello», 200,«S», 5);
obj.show ();

b
b

B ommcanuu poaurensckoro kiacca MyParentClass mpucyTcTByeT KOHCTPYKTOD € ABYMSI
aprymeHTamMu. KOHCTpYKTOD IMOJTy4aeT B BUJE apTyMEHTOB CTPOKY H II€JI0€ YHCII0, KOTOPHIE
IIPUCBAUBAET MOJISIM 0OBEKTA.

Omcmynnenue: Knouegoe cioeo this

KiroueBoe coBo this MOXKeT HCHOIB30BATHCS, KaK CChIIIKA HA 0OBEKT, U3 KOTOPOTO BBI3BIBACTCS
meto. Ecnu this ucmonp3yercs B KOHCTPYKTOPE, TO SIBISIETCS CCBUIKOM Ha CO3/1aBaeMbIil 0OBEKT,
WM IPUMEHSETCSI TPU BBI30BE OJHOM BEPCHUU KOHCTPYKTOpA U3 JAPYroil BEpcun KOHCTPYKTOpA.

B nanHo# mporpamme uMeHa apryMeHTOB KOHCTPYKTOpa COBIAAAIOT C MMEHAMH MOJIeH Kiacca.
ApryMeHThl METOJIOB 1 KOHCTPYKTOPOB SIBJISIOTCS JIOKATbHBIMU MEpeMEeHHbIMU. Eciin uMst
JIOKaJIbHOM MIEpEMEHHON COBMAIaeT C UMEHEM I10JIs KJlacca, TO M0 YMOJIYAHUIO CUYUTAETCS, YTO peyb
UJIET O JIOKAJHHOM MEPEMEHHOM, a He O moJie. UToObl B TaKO# cUTyaIluu 00paTUTHCS K TOJIIO,
HY)KHO YKa3aTh €ro MOJIHOE UMsI, BKJIIOYast UMsi 00beKTa uepe3 TouKy. BMecTo ykazaHus MoIHOTo



MMEHH 00BEKTa B KOHCTPYKTOPAX M METOAaX MPUMEHSIOT YHHBEpPCATbHOE KIF0UeBOE cJI0BO this
(«d3TOT» — anen.) Bl HEe MOKeTe UCTI0Ib30BaTh B KOHCTPYKTOPE UM METO/E€ KAKOE-TO KOHKPETHOE
nuMs oO0bekTa. Beab Ha OCHOBE Kilacca M €ro KOHCTPYKTOPA MOJKET ObITh CO3/IaHO MHOKECTBO
HE3aBHCHMBIX 0OBEKTOB C pa3HbIMU UMeHaMHU. [loaToMy npruMeHseTcsl yHuBepcalbHas CChlIKa
«3TOTY, YKa3bIBAIOMIAs HA 00BEKT, C KOTOPBIM MporpaMMa paboTaeT B JaHHBI MOMEHT.

Pazymeercs, ©MeHa apryMeHTOB KOHCTPYKTOPOB M METOJIOB KJIACCA MOTYT HE COBIAIaTh

¢ UMeHamH 1oJieil. B Takom cirygae MOkHO 000#THCH O€3 KitodeBoro cioBa this. Ho mmst
YIIy4LIE€HUS] YUTAaEMOCTH NTPOrPaMMbI MMEHA apryMEHTOB 4acTo JIENA0T COBIAJA0IIUMHU

C UMEHaMH I0JIel. DTo 00j1er4aeT NOHMMaHNE TOT0, KAKUM IOJISIM CYIEPKIAcca MU MOKIACCa MBI
nepelaeM 3Ha4eHMsI IPU BbI30BE KOHCTPYKTOPA WM METO/1a. 32 TaKO€ YA00CTBO MPUXOJUTCS
IUIATUTh 00SI3aTEJIbHBIM UCIIOIb30BAaHUEM KIIFOUEBOTO ciioBa this.

Bepuemcs k koay mpumepa u3 smctuara 7.2. B ommcanuu noakinacca MyChildClass oObsiBieHBI
noJtst moikiacca letter u digit, a Taxoke mero show (). OHU pacIIUPSIOT OTTUCAHKE CyIepKiIacca
MyParentClass.

B Tene rmaBHOTO MeTO/1a MPOTPaMMBI CO3/1aeTcs 00BEKT Mmoakacca. [1pu BbI30BE KOHCTPYKTOPA
MOJIKJIacca eMy MepealoTcst YeThipe aprymMenTa. [lepBrie ABa apryMeHTa «IpeaHa3HaueHbD) JUIs
IoJIEH CynepkIiacca, OcTaBIIMecs J1Ba — s noJeil noaxnacca. Korna cpabarbiBaeT KOHCTPYKTOP
MOJIKJIacca, TO B MEPBOM JK€ CTPOKE OH BBI3BIBAET KOHCTPYKTOP CyIMEpKIIacca MpH MOMOIIN
KJIFOUEBOTO CJIOBA super () U MepeIaeT apryMeHThl B KPYTJIbIX CKOOKax. ToJIbKO Mocie 3Toro
KOHCTPYKTOP TIOJIKJIAcCa BBITIONHSET OCTAIbHBIE KOMaH Ibl. B 3aBepiieHne mporpaMMbl IPOUCXOTH
oOparenue K Metory show (), KOTOpBI BBIBOJHT Ha MeYaTh 3HAUCHUS BCEX MOJICH CO3/I1aHHOTO
00BeKTa.

7.2 NepeonpeneneHune n neperpyska Metoaos

JIOBOJIBHO 4acTO BO3HHKAET HEOOXOAUMOCTh U3MEHUTH METO/I, OITMCAHHBIN B CyIepKiiacce, YTOObI
OH BBIINIOJIHS Apyrue aectus. st aToro cnenyet nepeonpedenums JaHHBIA METOJ B OITMCAHUU
IO JIKJIacca.

[Tpumep nepeonpeaesneHns MeTo1a IPUBEIEH B JIUCTUHTE 7.3.

JIncrunr 7.3 Ilpumep nepeonpeesieHus MeTo1a
class MyParentClass {

int number=5;

// MCXOTHBI METO]T CyIIepKIIacca

void show () {

System.out.println («MeTtox cymepkiaccay);

System.out.println (number);

}

§
class MyChildClass extends MyParentClass {

// iepeoripeie]ICHIe METo/1a CyTrepKiacca



@Override
void show () {
System.out.println («HoBbIl MeTOT TOKITaCcCay);

System.out.println (number*2);

}

§
public class Listing7 3 {

public static void main (String [] args) {

// co3maem 00BEKT cyrepKiacca

MyParentClass objParent=new MyParentClass ();
// co3maemM 0OBEKT MoJIKIacca

MyChildClass objChild=new MyChildClass ();

// BBI3BIBAEM METO]I CyIepKIiacca

objParent.show ();

// BbI3BIBaEM TIEpEOIpeIeIeHHBIN METO T TIOAKIIacCca

objChild.show ();

b
b

B ommcanuu cymnepkiacca onpezeseH MeToI, KOTOPbIil BRIBOJUT Ha NeuaTh 3HaUEHHE Mo number.
B onmcanun nojxiiacca 3TOT METOJ IEPEOTIPEETIEH TAKUM 00pa3oM, YTOObI Ha 11e€4aTh
BBIBOAMJIOCH YIBOGHHOE 3HaueHHe nosst number. Jlanee Mbl co3/taeM 0OBEKT cynepkiacca U OOBEeKT
MoJIKJIacca, M JUIs KaXKJI0Tro U3 HUX BbI3bIBaeM MeTol show (). [lockonbky meroa show () 6611
HEepPEeOIPeIeieH, TO B IIEPBOM CIIydae Ha I1€4aTh BHIBOAUTCS YHCIO 5, a BO BTOpoM — uncio 10. Ml
yOeIMINCh, YTO MEPeoIpeaeIeHue METO1a OTHOCUTCS TOJIBKO K 00BEKTaM MOAKIIacca U HUKAaK

HE 3aTparuBaeT 00bEKTHI CylepKiacca.

Omcmynnenue: annomayuu @Override u (@Deprecated

B nuctunre 7.3 MBI BriepBbIe MPUMEHWINA aHHOTALMIO KoMmuisitopa @Override. Dta aHHOTAIUsS
BBIHYX/1a€T KOMITUJISTOP MPOBEPUTH, CYILIECTBYET JIU METOJI CylepKiiacca, KOTOPBIA Mbl XOTUM
nepeonpenenuTb. Beip Ha MpakTHKe BIIOJIHE BO3MOKHA CUTYyalys, KOrla B Ka4eCTBE CylepKiacca
BBI UCIIOJIb3YeTE KJIAcC U3 OMOINOTEKN CTOPOHHETO pa3paboTUuKa, a OH BJPYT B3sUI U yIalIWII
HEKOTOpbIE METO/Ibl B HOBOI BEpCUU OUOINOTEKH.

Ecnu Meton cymepkiiacca OTCYTCTBYeT, TO Oyiaroaps anHHoTaruu (@Override BOZHUKHET OITMOKa
kommsiinu. Ha camowm niene, B cpene NetBeans IDE kpacHblii HHIUKATOP OMTMOKY MOSIBUTCS €111E
B MOMEHT HaITMCaHUs KoJ1a. BbI MOkeTe He UCTIONh30BaTh aHHOTAINI0 (@Override, HO B TaKOM
cllyyae pUCKYyeTe JIOIYCTUTh JIOTHYECKYIO OIIMOKY HCIOJIB30BaHHSI METO0B, KOTOPYIO CIIOKHO



oOHapyxuTh. [I03TOMY peKOMeH TyeTcs ToMeIaTh aHHoTaluio (@Override mepe onmrucaHueM
Ka)/IOTO MEePEONpeaesieMOro MEeTO 1a.

Ecnu cynepkiacc COnepKUT yCTapeBIINNA METOM, U Bbl XOTUTE MPEAYIPEAUTH IPYTUX
M0JIb30BaTeNeH (MM HATOMHUTH ce0e), YTO 3TO METO CKOpO OYyJIET ylalieH, TO Tepe]l ONMCaHNEM
3TOTO METO/ia CIIelyeT MOCTaBUTh aHHoTanuio @Deprecated. IIpu komnuisnum kojia, B KOTOPOM
UCTIOJIB3YETCS WM TIEPEOTPEACIISIeTCS] yCTaPEBIINNA METO/, B JIOT€ KOMITUIISATOPA OYZIET BHIBECHO
IpeayNpexIeHHE.

B pa3zoene 6.2.2 mMbl y’ke TOBOPUITH O TOM, YTO B paMKax Kjacca MO>KHO OMUCATh HECKOJIBKO BEpCUi
METO/1a C OJJMHAKOBBIM UMEHEM, KOTOPBIE Pa3lIMYatoTCs TOJILKO HAOOpOM apryMmeHToB. Takoi
MOJIXO/ HA3bIBACTCS nepecpy3koli MeToa. SI3bIK Java 1mo3BosisieT 04eHb THOKO U CBOOOIHO
OTICpUPOBATH TIPUEMAaMH TIEPEOTIPEICIICHUS U TIEPErPY3KA METOJIOB TIPU OTIMCAHUH TIOIKIIACCOB.

JlomyCTHM, y HAaC UMEETCS CYMEpKIAacC, B KOTOPOM OIMUCAHO HECKOJIBKO BEPCHIl OJTHOTO U TOTO K€
METO0/Ia, pa3jinyaronirecs HabopoM apryMeHToB (Tieperpys3ka Meroja). B onucanuu nojkiiacca Bbl
MOKCTC BBITIOJIHUTH CIICAYIOIINC IICI\/JICTBI/ISII

— OIKCATh 3aHOBO OJIHY MJIM HECKOJIBKO BEPCHUN MeTo/1a (TIepeorpeiesieHe MET01a),
— JIonMcaTh OJHY WJIM HECKOJIBKO HOBBIX BEPCUI METO/1a (paciiipeHre MeTo1a),
— OCTaBUTb 0€3 U3MEHEHHS OCTAJIbHBIE BEPCUU METO/ia (HacIeI0BaHUE METO/1A).

BaxxHo, 4TO BCe MEpEeUNCIICHHBIC OTIEPAIIUU BBl MOKETE BHITIOJTHUTH OJJHOBPEMEHHO, B OJTHOM
OTIFICAHWH TIOJIKJIacca U MMPUMEHHUTEIHHO K OJJHOMY U TOMY K€ MeTo1y. B mobom

U3 MEePEUYHCIICHHBIX CITYYaeB KOMITHIIATOP OTPEACTSET, O KaKOW BEPCHH MEPETPYKEHHOTO METO1a
UJET pedb, Ha OCHOBE HA0Opa apryMeHTOB.

7.2.1 BbI30B MeTO/1a cynepKJiacca

3auactyro ObIBaeT yI00HO HE MEPENUChIBATh METO/I CYIEpKIacca MOJHOCThIO, a BBI3BATh UCXOIHBIN
MCTOJ CYIICPKJIacca, U 1o €ro 3aBCPUICHUTO BBINIOJIHUTE JOIMOJTHUTCIBHBIC KOMAaH/bI. B kauectBe
npuMepa BO3bMeM (pparMeHT Koja u3 JTUCTUHTa 7.3 ¥ 100aBUM B HETO BBI30B MCXOTHOTO METO/A,
0003HAYEHHBIH KUPHBIM IPHPTOM:

// mepeotpeneneHne MeTo 1a Cyrepkiacca
@Override

void show () {

super.show ();

System.out.println («HoBbIl MeTOT TOKITaCcCaY);
System.out.println (number*2);

}

B manHOM mpumMepe nipu BBI30BE METOJIa MOAKIIacca CHadana cpaboTaeT O JHOMMEHHBIA METO/T
cynepkiacca, K KOTOpoMy Mbl OOpaTHIIMCh Yepe3 KIF0UEBOE CJIOBO Super. 3aTeM cpaboTaroT 1B
JOTIOJTHUTEIBHBIX KOMAH/IbI TIEPEOTIPEIEIIEHHOT0 METO/1a TIOJIKIIacca.

NnaBa 8. AbcTpakTHbIe Knaccbl U UHTepdenchl

W3 npenpiaymux riaB ’TOW KHUTH Bbl Y3HAJIM, YTO KJIACC COCTOUT U3 MOJIEH U METOJI0B, KOTOPBIE
HYXHO onucaTh. [Ipu onncannu mMeToaa Mbl 0053aTeNTbHO YKa3bIBaeM cueHamypy (THIL



BO3BpAIa€MOro pe3ysbTaTa, Ha3BaHUE METO0/1a, CIIUCOK apryMeHTOB). B Tene meTona mMbl
pa3MeniaeM NporpaMMHbIN KOJI, BBITOJIHIEMbIN IIPU BBI30BE METOA.

8.1 AbcTpakTHble Knacchbl

B s3b1ke Java cyiecTByeT BO3MOKHOCTD YKa3aTh TOJBKO CUTHATYPY METO/Ia, 1 OCTAaBUTh MyCTHIM
TEJIO METO/1a, HE BCTABJISAS TyJa UCIIOJHIEMbIN KOJ. TaKkoi «IIyCTON» METOJ Ha3bIBAETCA
abCcTpakTHBIM U 0003HAYACTCS KIIFOUEBBIM CIIOBOM abstract.

Ecnu B xitacce ecth X0Ts ObI OZJMH aOCTPaKTHBIA METO/, TAKOW KIIacC TOXKe Ha3bIBACTCS
aOCTpaKTHBIM U OTHCHIBAETCS C KIIFOUEBBIM CIIOBOM abstract.

Ha ocHoBe abcTpakTHOTO Kilacca Helb3s co3/1aTh 00beKT. [IprunHa BrioyiHe 04eBHUIHA: OOBEKT,
CO3/aHHBII Ha OCHOBE a0CTPAKTHOTO KJIAcCa, COAEPKUT METObI, MPOTPAMMHBIN KOJ KOTOPBIX

He onpezeneH. AOCTpaKTHBIE KJIACChl UCTIONb3YIOTCS UCKIIIOUUTENIBHO B KAUECTBE «3arOTOBKI JIJIS
HacienoBaHus. Ha ocHOBe aOCTpakTHOrO cynepkiacca Co34at0Tes MOAKIACCH, B KOTOPBIX
OTpPEENAETCS IPOrPaMMHBIN KOJ METO/10B. VIHBIMU ClIOBaMH, HA OCHOBE OJHOTI0 a0CTPaKTHOTO
11a0JI0HA BBI MOXKETE CO3/1aTh MHOXKECTBO MOJKJIACCOB € MOX0XKEH CTPYKTYpOH, HO COBEPILIEHHO
Pa3sHbIM NPOTPaMMHBIM KOJIOM METOI0B.

Ecnu B nojxiiacce, co31aHHOM Ha OCHOBE aOCTPAKTHOTO CyHepKiIacca, XOTs Obl OUH U3 METO/IOB
OCTaBMTbH 0€3 ONMHCAHUs, TAKOW MOJIKIIACC TOXKE OyneT abCTPaKTHBIM.

Hauunaromiue nporpaMMuCTbl OOBIYHO OTPUIIATEIIEHO OTHOCATCS K Ujee a0CTPaKTHBIX KJIACCOB,
cuMTas ee U3NUIIHEeH u HaxymanHoi. Ho npu pa3zpaboTke ClI0KHBIX MPOrPaMM, COCTOSIIINX

U3 JIECATKOB U COTEH THICSY CTPOK MPOTPAMMHOTO KOJIa, UCIOJIb30BaHNE a0CTPAKTHBIX KJIACCOB
SIBJISIETCS] MOIIIHBIM METOJIOM YIIOPSIOUCHHS U CTPYKTYPUPOBAHMS KO/, a TAKXKE 00JIerdaeT
JOKYMEHTUPOBaHUE U pabouee B3auMOICHCTBUE TPYIII MPOTPAMMUCTOB.

B nucrtunre 8.1 npuBeeH npuMep MCMOIb30BaHUs a0CTPAKTHOTO CyNepKiIacca JUisi CO3JJaHusl TpeX
IO/IKJIACCOB.

Jluctunr 8.1 [pumep ncnoib30BaHus a6CTPAKTHOIO CyNepKJiacca
// aBCTPaKTHBIN CymepKIIacc

abstract class Animals {

String name;

String sound;

int weight;

// KOHCTPYKTOP KJIacca

Animals (String nm, String snd, int wt) {
name=nm,;

sound=snd;

weight=wt;

§

// aBCTpaKTHBIN METOT



abstract void doAnimal ();

}

// moakace (KOoIKa)

class Cat extends Animals {

// KOHCTPYKTOP

Cat (String nm, String snd, int wt) {
super (nm, snd, wt);

}

// omucaHue MeTOo/1a, HACIIEIOBAHHOTO M3 CyIepKiiacca

@Override

void doAnimal () {

System.out.println («>KuBoTHOE "+name+" Becut npumepHo "+weight+«kr, uzgaer 38yk "+sound);
System.out.println («2T0 KUBOTHOE BBITIOJHSIET ICUCTBHE:»);

System.out.println («JIoBUT MbIIIEH.»);

b
b

// moakmace (cobaka)

class Dog extends Animals {

// KOHCTPYKTOP

Dog (String nm, String snd, int wt) {
super (nm, snd, wt);

}

// omucaHue MeTOo/1a, HACIIEIOBAHHOTO M3 CyIepKiiacca

@Override

void doAnimal () {

System.out.println («>KuBoTHOe "+name+" Becut mpumepHo "+weight+«xr, n3maer 3Byk "+sound);
System.out.println («3T0 KUBOTHOE BBITIOJHSIET ACHCTBHE:»);

System.out.println («OxpaHsieT TOM U XO35HHA.»);

}

}
public class Listing8 1 {



public static void main (String [] args) {

// oOobekT komrka Mapycst moakinacca Cat

Cat objCat=new Cat («Mapycsi», «Myp-Mmyp-Mmyp», 3);
// oowexT nec Ty3uk monkiacca Dog

Dog objDogl=new Dog («Ty3uk», «I'aB-raB-ras», 9);
// 06wexT nec bapboc noakmacca Dog

Dog objDog2=new Dog («bap6oc», «P-p-p-p-p», 15);
// MeTo oOobekTa mojaknacca Cat

objCat.doAnimal ();

// MeToJ mepBoro o0bekTa nojkiacca Dog
objDogl.doAnimal ();

// MeTo BTOporo 00beKTa mnojakiacca Dog

objDog2.doAnimal ();

b
b

ITpumep u3 nuctunra 8.1 HaryIAIHO JEMOHCTPUPYET Y100CTBO U THOKOCTH UCIIOJIb30BAHUS
mabaona (abCcTpakTHOTO cyrepKiIacca) JUIs MOCIEYIONMEro OMMCAHUS TTOIKIIACCOB M CO3JIaHUS
KOHKPETHBIX 00beKTOB. DaKTHUECKH, MBI (HOPMHUPYEM yIOOHYIO HEPAPXHUECKYIO CUCTEMY.
CHayasia Ha OCHOBE aOCTPAKTHOIO CyNEpKIacca Mbl MOYXKEM CO3/1aTh PAa3JIMYHbIE TIOJIKIIACCHI,
pean3yrouie Hy>KHble BApHaHTbl METOIOB.

B namem cirygae u KOIIKH, M cOOAKM OTHOCATCS K 001emMy adcTpakTHOMY Kiiaccy Animals
(’KMBOTHBIE), HO BBITIOJHSIOT COBEPIICHHO pa3Hble AeicTBUS. KOIIKY TOBAT MbIIIel, cobaku
creperyt aoM. bojee Toro, Mbl 3HaeM, 4TO pa3Hble COOAKU MOTYT BBITIOJHSTH Pa3Hble (DYHKIIUH.
OBuapka maceT oBell, 00JIOHKa pagyeT Xo3siKy. [Ipr HeoOX0AMMOCTH MBI JIETKO MOXEM OTIHCATh
pa3HbIe MOJKIIACCHI ISl OBUAPOK U OOJIOHOK B paMKax abcTpakTHOTO Kiacca Animals. M MoxHO
MOCTYIUTH €Il MPaBHIIbHEE — CO37aTh a0CTPaKTHBIN NoakiIacc Dog, a OT Hero yHaclie0BaTh
nojakiaccel Bolonka, Ovcharka u tak nanee. [TycTs 310 Oyzmer 3aqanuem JUisl Bamien
CaMOCTOSITEJIbHON paboThl HA OCHOBE JUCTUHTA &.1.

8.2 UnTepchencnl

NuTepdeiic — 370 0OBSIBICHHE METOIOB H/HITH CTATUYECKUX KOHCTAHT, HATIOMHHAIOIIEE
aOcTpakTHBIE KJIacchl, HO Oe3 onmucanus kiacca. [loguepkHem, 4yTo B mHTEpdEHce METO B TOIBKO
o0BsBIsIIOTCS. Mcnonp3oBaHne HHTEpQelica B K1acce HATOMUHAET HAClIeI0BaHUE aOCTPAKTHOTO
KJIacca M Ha3bIBACTCS peanuzayueli unmepgelica.

Cy1iiecTBYIOT onpeziesIieHHbIE ITpaBuiia peanu3anuu uarepgeiicos. Kiace, KoTopslil peanusyer
uHTepdeiic, T0KEH coepKaTh OMICAHUE 6cex METOJI0B HHTepdeiica. OAUH U TOT ke Ki1ace
MOJKET peain30BaTh OJHOBPEMEHHO HECKOJILKO HHTep(eiicoB. DTO BakHBINH HI0aHC. HanmoMHuM,
4TO B sA3bIKE Java 3aIpenieH0 MHOKECTBEHHOE HACIEJ0BAHUE, U MTOJKIACC MOXKET HACIEI0BATh



TOJIBKO OJIMH CyIepKiacc. Peann3anus HeCKOJIBKUX HHTEP(EHCOB MO3BOISIET B KAKOH-TO Mepe
000MWTH 3TO OTpaHUYCHHUE.

Onwucanue naTepdeiica HaYMHAETCS ¢ KIFOUEBOTO ciioBa interface. B tene unTepdeiica
O0OBABIAIOTCS METOABI U CTATHYCCKUC IT10JIA:

interface ums_unrepdeiica {
// 0OBSIBIICHUE METOJIOB U IT0JIEN

}

[Tonst unTEepdeiica 00BABIAIOTCSA, KAK OOBIYHBIE TIOJISI CO 3HAUEHUSIMU, HO BOCIIPUHUMAIOTCS
KOMIIJISITOPOM TaK, OyATO MMEIOT KITFOUEBBIE CIIOBa static u final, To ecTh SIBISIOTCS KOHCTAaHTAMHU.
B 00BsiBICHNN METOJIOB HE UCTIONB3YeTCs CIIOBO public, HO HAa caMOM JieJie TH METOIbI

10 YMOJIYAHUIO SIBJIAFOTCSI OTKPBITBIMU METOJAMM.

B nuctunre 8.2 mpuBeneH npuMep peaau3aiy nHTepdeiica.

JIncTunr 8.2 Ilpumep peanunsauun nnrepdeiica
// omucanue uHTEpdeiica

interface Mylnterface {

// craTyeckast KOHCTaHTa

int DISTANCE=25;

// 0OBSIBIIEHHE METOJIOB

int mult (int a);

double div (double b);

}

// kimace, peanu3yromuii naTepdeiic

class MyClass implements MylInterface {
// peanmzarnmst metoaa mult ()

@Override

public int mult (int a) {

return (a*2);

}

// pearmzanmst metoaa div ()
@Override

public double div (double b) {
return (b/3);



}

}
public class Listing8 2 {

public static void main (String [] args) {
// 0OBEKT KIi1acca

MyClass obj=new MyClass ();

// BBIBOJI Ha TI€UaTh PE3yIbTATOB PabOTHI
// pealn30BaHHBIX METOJIOB M KOHCTAHTBI
System.out.println (obj. DISTANCE);
System.out.println(obj.mult (5));
System.out.println (obj. div (7));

§

§

B nanHOM npriMepe MbI oncaiy UHTEPQENc, COCTOSINN U3 OJJHON KOHCTAHTHI U IBYX METOJIOB.
Jlanee onucaH Kj1acc, B KOTOPOM peann30BaHbl METOBI. J{J1s yKa3aHUs Ha pean3yeMblid
uHTepdeiic NCIONIB3YeTC s KIIF0UEBOE CJIOBO implements.

OOpaTuTe BHUMaHKE, YTO B OTIMCAHUU PEATTM3yeMbIX METOJIOB 00SI3aTEIILHO JOJIKHO
MIPUCYTCTBOBATH KJIr0ueBOe c10BO public. TakoBo TpeboBaHMe s3bIKa Java.

B onmcanuu kiacca He ynoMmsnayra kouctanta DISTANCE. Ho ona noaxitodaercst
aBTOMATHYECKH, KOTJIa MBI CChlJTaeMcsl Ha HHTep(delic MpH MOMOIIHX KIF0UYEBOTO cIoBa implements.
B sTOM HeTpynHO yOeauThes, ecii co37aTh 0OBEKT Kacca M BBIBECTH KOHCTAHTY JJaHHOTO 0OBEKTa
Ha 11€4aThb. HporpaMMa 3aBCPIIACTCS BHIBOAOM Ha NI€YATH PE3YJIbTATOB pa6OTI>I PCATIN30BAHHBIX
METOJIOB UHTEpPeiica.

8.2.1 UnTepdeiicHbie nepeMeHHbIE

B si3p1Ke Java omyckaeTcs UCTIONb30BaHUE unmepgetichbix nepemennvix. Takas nepeMeHHas
MOJKET CChIIAThCS Ha 0OBEKT Kilacca, peausyromniero narepgeiic. BMecto tuma nepemeHHOM
B ONMCAaHNH YKa3bIBAIOT UM Klacca. DTO BIOJHE OYEBUIIHO, TIOTOMY UTO MHTepQeicHas
nepeMeHHas CChIJIaeTcsl Ha 00BEKT, CBOMCTBA KOTOPOTO MOJHOCTHIO OMPEIeSICHBI B OTIMCAHUU
KOHKPETHOTO KJ1acca.

Baxxnoe orpanndenne nHTepeiicHON mepeMeHHON: 0Ha UMEET JOCTYI TOJIBKO K TEM METOJaM
00BEKTa, KOTOpbIe OOBSIBICHBI B peann3yeMoM uHrepdetice. iHadue roBopsi, €CIH BBl CO3AIH
KJIacc, KOTOPBIA peaan3yeT MeToIbl HHTepdeiica, 100aBUIH B 3TOT KJIACC JIOTIOTHUTEIbHBIE
METOIbI, U CO3/1aTi 0OBEKT Ha OCHOBE JAHHOTO KJlacca, TO HHTepdelicHas nepeMeHHas He OyieT
HUMETh JOCTYH K JJOTIOJTHUTEIbHBIM METO1aM OOBEKTa.

B nuctunre 8.3 mpuBeneH nmpuMep MCIOIb30BaHUs HHTEP(EHCHON TEpEMEHHOM 1 TIOKa3aHo, KaK
MO’KHO 00pamarsesl K JONOIHUTEIBHBIM METOAAM K1acca.



Jluctunr 8.3 Ilpumep ucnosib3oBaHus nHTepdeiicHoii nepeMeHHOI
/I oObsBIIeHNE HHTEpdEiica

interface Mylnterface {

// oOBsBIIEHNE MeTOTa HHTEpdeiica

void show ();

}

// omucaHue Kilacca, peain3yromiero naTepdeiic
class MyClass implements MylInterface {

int number;

// KOHCTPYKTOP KJ1acca

MyClass (int n) {

number=n;

}

// peanu3anms MeTo1a nHTepdetica
@Override

public void show () {
System.out.println (number);

}

// IOTIOJTHATEILHBINA METO/T KJ1acca
void showDouble () {

System.out.println (number*2);

}

§
public class Listing8 3 {

public static void main (String [] args) {
// 0OBsiBIISIEM UHTEPdEHCHYIO TepeMeHHYIo ref

MyInterface ref;

/I cozmaem o0bekT kimacca MyClass
// ¥ coXpaHsieM CCBUIKY B TIEpeMEHHOU uHTepdeiica

ref=new MyClass (5);



// BBI3BIBaEM MeETOJ HHTEepdeiica

ref.show ();

/I cozmaem BTOpoi 00bekT kiacca MyClass

MyClass obj=new MyClass (6);

// mprCBaMBaeM CChUIKY MHTEP(HEHCHOM mepeMeHHON
ref=obj;

// BBI3BIBaEM MeETOJ HHTEepdeiica

ref.show ();

// BBI3BIBAEM JOTIOJIHUTEIIBHBIN METO/ KJIacca

obj.showDouble ();

b
b

B mannom npumepe kinacc MyClass He TOJIbKO peanusyet uHTepdeiicHbiit meto show (),
HO W OTIMCHIBACT JIONOJHUTENBHBIN MeTo1 showDouble (), KOTOpBIi BEIBOJIUT HA I€YaTh YABOCHHOE
3HAUEHUE apTyMEHTA.

Jlanee MBI co31aeM JiBa 00bEKTa Kiacca M 10 04epeId MpUCcCBanBaeM HHTEPEHCHON TepeMeHHO M
CCBIJIKY Ha 3TH OOBEKTHI. B IepBOM Cilydae Mbl HCIIOJIb3YEM COKpAIEHHBIN BapUAHT 3aIlUCU
IMPUCBOCHUS, KOTIa CChIJIKAa NPHUCBANBACTCA HepeMeHHOﬁ HCMOCPCACTBCHHO B MOMCHT CO3aHU
o0BeKTa:

ref=new MyClass (5);

B nanHOM ciydae 00BEKT JOCTYIICH TOJILKO Yepe3 HHTePPEHCHYIO TEPEeMEHHYIO, B HUKAKOU
JPYTOii CCHIJIKU Ha OOBEKT He cymecTByeT. [103ToMy MBI HUKaK He MOYKEM BBI3BIBATDH B TEIE
TJIABHOTO KJIacca JOTOHUTEIBHBIN MeTo 1 showDouble () — oH He 00bsBIICH B MHTEpdEiice,
K KOTOPOMY IPUHAJIEKUT IIEPEMEHHAs.

Bo BTOpOM citydae MbI UCIIOJIB3yeM MPUBBIYHBIN MOJIX0/I, M CHAYalla CO3/1aéM 0OBEKT, Ha KOTOPBIi
cchlIaeTcs 0ObIYHAs 0OBbEKTHAS IIEPEMEHHAsI Obj.

MyClass obj=new MyClass (6);
3areM MBI PUCBAaUBaEM CCBUIKY Ha 3TOT 00BEKT UHTEepEHCHOM epeMeHHOoH ref.
ref=obj;

Teneps MbI MOKEM BBI3BIBATH HHTEPEHCHBIN MeTO T show () kak depe3 uHTepelicHYIO
MIEPEeMEHHYI0, TaK M Yepe3 OObIUHYI0 0OBEKTHYIO TIepeMeHHYI0. HO MOMmoTHUTENhHBIN METO T
showDouble () MbI MOKEM BBI3BATH MOILKO Uepe3 00beKMHYI0 NEPEMEHHYIO:

obj.showDouble ();

JIaHHBII TPUMEp WILTIOCTPUPYET THOKOCTH S3bIKa Java U HIOAHCHI IOCTYITHOCTH OOBEKTOB.

Omcmynnenue: 3auem Hy3CcHbl uHmepgeiicuvle nepemennle?



OcTaeTcst OTKPBITBHIM BOIIPOC — 3a4eM MPUAyMain nHTep(eiiCHbIe TepeMeHHbIEe, €CIIH CYIIEeCTBYET
OOBIYHBIN MEeXaHU3M OOpalIeHn K METOJaM U CBOMCTBaM 00BEKTa yepe3 UMs OOBEKTHOM
nepeMeHHo# ¢ Toukoit? Mcmnonp3oBanue nHTepeiCHBIX IepeMEHHBIX 00IerdaeT
CTPYKTYpPUpPOBAaHHE IIPOrpaMMBbl U I'PYNIOBYIO paboTy Haj Hel. [IpencraBpTe cutyanuo, Korjaa
rpymnmna pazpaboTYNKOB JOTOBOpUIACh OOBABUTH HEKUI OOIINI ITepeueHb JOCTYIHBIX METOI0B
IIPOrPaMMHOTO MPOAYKTA. A Janbliie KaXa0€ U3 MoApa3/iesieHui 10 Mepe HE0OXOIMMOCTH CO3/JaeT
COOCTBEHHBIC peai3allii METOJIOB B BUE Habopa kiaccoB (0udmmoTtek). Cozmanue

1 UCIOJIb30BaHUE 0OBEKTOB 3TUX KIIACCOB — 3TO MHOM ypOBEHb pa3pabOTKH, HA KOTOPOM yJ00HEee
MCTIOJIb30BATh OCMBICJICHHBIE UMEHA MHTEP(EHCHBIX TepeMeHHbIX. Kpome Toro, eciu BHl,
peann30BaB COTIACOBAHHBIN paHee HHTeP]ENC, MOMbITAeTECh BEI3BATh HE OOBSIBICHHBIN B JAHHOM
uHTepdeiice METO, TO MOIYIUTE OMIMOKY KOMIIISINK. B TakoM ciydae BaM npuaeTcs yoenuTh
OCTAJIBHBIX Pa3pabOTYMKOB (MJIM PYKOBOJUTENSI IPOEKTA) B HEOOXOAUMOCTH TOOABUTH

B uHTEpdeiic (1, KcTaTh, 00s3aTeNFHO 33J0KYMEHTHPOBATh!) HOBBIH MeToA. Jla, 3TO CII0KHO.

Ho 310 — qucuunimnHa nporpaMMHpoBaHusi, 6€3 KOTOPOI HEBO3MOKHA pa3paboTKa CJI0KHBIX
IIPOJTyKTOB.

8.2.2 Metoabl Mo yMOJIYaHUIO

MBI TOBOPHIIM O TOM, UTO B MHTEpderice si3pika Java METOIbI TOIBKO OOBSIBISIOTCS,
HO He onuchiBaroTcs. Ha camom nerne, HaunHas ¢ Bepcuu Java 8 1oIyckaeTcst OMCaHue METO0B
uHTepdelica — Tak Ha3bIBAEMBIE MeMoObl NO YMONUAHUIO.

Ecnu MeTos 10 yMOJTYaHHMIO SIBHO HE ONPEICNICH B PEAIM3YIOIIeM Kacce, TO OyJeT UCIOJIb30BaH
KO U3 OIlMCaHus METO1a B HHTep(l)eﬁCC. HpI/I OMHUCAaHWHN METO/JIAa IO YMOJIYAHUTO NPUMCHACTCA
kiodeBoe cnoBo default, Hampumep:

interface Mylnterface {
default void print () {

System.out.println («MeTo 10 YMOJITYaAHUION);

b
b

WuTepdeiic MOKET OJHOBPEMEHHO COJIEPKATh MPOU3BOIBHOE KOJIMYECTBO PA3IMYHBIX METO/IOB

110 YMOJTYaHHIO U «ITYCTBIX» 00BsIBIeHUI MeTo10B. Ecni nHTepdeiic comepKUT HeCKOIBKO pa3HbIX
METO/IOB TI0 YMOJTYaHHUIO, TO B PEATU3YIOIIEM KJIacCe MOKHO MEPEONPEACTUTH OTHU METOIbI

Y UCTIOJIL30BAaTh TI0 YMOJTYAHUIO Ipyrue. B 3TOM CMBICIIE IPOrpaMMUCTY MPE0CTaBICHA ITOTHAS
cB000/1a IEHCTBU.

[TpoGiema BO3HUKAET TOJIBKO B TOM ClIydae, €CIH KJIacC peaan3yeT HECKOIbKO UHTep(ENcoB,

Y METO/I C OJJUHAKOBOW CUTHATYpOM (MMsl, TUII, apT'YMEHTBI) OIIMCaH 00Jiee YeM B OJTHOM
uHTepdeiice. JlanHast HEOTHO3HAYHOCTH MOPOXKIAAET OMIHOKY KOMIMIISAILIUK, TOTOMY YTO HE SICHO,
KaKo€ OIMCAHNE METO/1a MCII0JIb30BaTh. I yCTpaHEHHs: HEOJHO3HAYHOCTU UCIIOJIBb3YHTE IBHOE
yKa3aHue UMeHU uHTepdeiica, KII0UeBOE CIOBO SUPEr U UMsI METO/1a, Pa3/Ie/IeHHbIE TOUKAMU:

NwmsUnTepdeiica.super. umsi_merona ();
8.2.3 HaciienoBanue nnrepgeiicon

WuTepdeiic MoKeT HacIeI0BaTh (PaCIIUPATH) OTIMCAHKS METOJIOB U CTATUYECKUX KOHCTAHT
U3 apyroro uHTepdeiica. MexaHu3M Hacle0BaHHUs HHTEPEICOB aHATIOTMUYEH HACIIE0OBAHUIO
KJaccoB. B onmcanue Hacnemyromero uaTepdeiica 1o6aBsieTcs KIOUYEBOE CIOBO extends.



Mertopl, 00BSBICHHBIE B POIUTEIILCKOM HHTEpQEiice, MOTYT OBITh TIEpe0ObIBICHBI
B HacienyroomeM uatepdeiice. Hacnenyromuii naTepdeiic MoKeT coaepkaTh COOCTBEHHBIE METOIbI
1 KOHCTAHTHI.

B kagecTBe mpuMmepa npuBeaeM KOPOTKHiA ()parMeHT MPOTrpaMMBbl, B KOTOPOM BBITIOJHSIETCS
HacJieJoBaHUE UHTepdeiica:

interface Parent {

//

int static final DISTANCE=10;
//

default void show () {

System.out.println («MeTos M0 yMOTYAaHUIOY);

j
b

interface Child extends Parent {

void draw ();

}

B nannOM npumMepe B poauTenbckoM HHTepderice Parent 0ObsBIEHBI KOHCTaHTA U METO/T

o ymomdanuo. B Hacneayromem uatepdeiice Child o0bsBIeH aOCTpaKTHBIN METO, KOTOPHBIiA
pacuImpsieT CUTHATYpy POAMTENbCKOTO HHTEpdeiica. HamoMHUM, 4TO Bce aOCTPaKTHBIE METOIbI
uHTepdeiica, He coepKaIue KO, TOIDKHBI ObITh ONTMCAHBI B KIIacCce, KOTOPBIA peann3yeT
uHTepdeiic. B mpoTUBHOM cilydae 3TOT KJIacC caM CTaHEeT aOCTPAKTHBIM.

8.2.4 CoBmenieHMe HaC/IeJ0BAHUS U pPeaJu3auuun

Knacc moskeT ObITh HacaeIHUKOM CyIepKJiacca U OJJHOBPEMEHHO PEaIN30BbIBATH OJIMH WIIH
HECKOJIbKO HHTep(eiicoB. HecnoxkHo noragarscs, 4To B ONUCAHUU TOJKJIACCA OJHOBPEMEHHO
UCIIOJIB3YIOTCS /1Ba KIIIOUEBBIX ClI0Ba — extends u implements, Haripumep:

class MyChildClass extends MyParentClass implements One, Two {
// omncanue moyel 1 METOLOB MOAKIIacca,

// peanu3alysi METOZI0B UHTEp(eiicoB

}

B mannom dparmente xoaa noakinacc MyChildClass Haciemyer mosst 1 METObI CylepKiiacca
MyParentClass u oqHOBpeMeHHO peann3yeT MeTo bl nHTepdeiico One u Two.

B nuctunre 7.1 npuBeaeH npumep co3AaHus MOAKIAacca Ha OCHOBE CylepKiacca, a B IUCTUHIE

8.2 mpuBecH MpuUMep peanusanud uHTepderica, moITOMY HeT HE0OX0IUMOCTH 3arPOMOKIATh
KHUTY €I1l€ OJTHUM MIPUMEPOM, B KOTOPOM 3TU MEXaHU3MbI UCTIOIB3YIOTCS OJHOBpeMEeHHO. Eciiu BbI
BHUMATEJIHHO MPOYUTAIN U YCBOUIIM MaTEpHaIl MPEABIIYIINX Pa3AesiOB, TO BIIOJHE MOKETE
pa3paboTaTh COOCTBEHHBIN MpUMep U MIPOBEPUTH ero B cpene NetBeans IDE.



NnaBa 9. O6paboTKa UCKNMIYNTENbHbLIX CUTYaLIUK

Hckniouumenvuvimu cumyayusmy Ha3bIBalOT OMIMOKY, BOSHUKAIOIINE BO BPEMsI BBIITOJIHEHUS
nporpammel. B 3apyOekHO MpaKkTHKe UX Ha3bIBAIOT KOPOTKO — UCKItoueHus (exceptions).

B GonpImmHCTBE CilydyaeB BOSHUKHOBEHHE MCKITIOUUTENFHON CUTYalluy TIPUBOIUT K aBapUITHOMY
3aBCPUICHUTIO IPOTpaMMbI C HEKEJIATCIbHBIMU MOCICACTBUAMU — NOTECPS HCCOXPAHCHHBIX JIAHHBIX,
1osioMka o0opyoBanus u T. 1. [IoaToMy B s13bike Java, Kak 1 BO MHOTMX APYTUX A3bIKaxX
IPOTPaMMHPOBAHUS, ITPETYCMOTPEHBI CIIEIAIbHBIE CPEICTBA ISl IepexBaTa u 00paboTKU
HUCKIIIOYUTCIIbHBIX CHTyaHHﬁ.

HckmounTenbHble CUTYyallud MOKHO YCIIOBHO Pa3/IeMTh Ha JIBE TPYIIIbI — HEMPEJICKa3yeMble

U npejckazyemble. Henmpenckasyemble HCKIIIOUEHUS Yallle BCEr0 BO3HUKAIOT BCJIEICTBUE OLIMOOK,
JIOTIYILIEHHBIX TIpU pa3zpaboTKe mporpammbl. Mbl HE 3HaeM, B KAKOM MECTE IPOrpaMMbI 3aTauIach
omnOKa, T0MyIlleHHas pa3paboTYNKOM, U HE MOKEM Ha3HAUUTh 00pabOTKY OIIMOOYHON CUTYaIUH.
K cuacTpio, BOSHUKHOBEHHE MHOTHX MCKIIOUUTEIBHBIX CUTYaIlUil MOKHO npenBuaeTb. OOBIYHO 3TO
OLIMOKYU B3aMMOJAEHCTBUS TPOIrPAMMBI C BHEIIHUM MUPOM, TaKH€, KaK HEBO3MOKHOCTh COXPaHUTh
¢aiin Ha TUCK, 0OPBIB KaHalla CBSI3U, HENPABUJIbHBIE BXOJHBIE TAHHBIE U TOMY Mo100HbIe. Takue
OLIMOKYU HE JI0JKHBI IPUBOIUTH K BHE3AITHOMY aBapUITHOMY 3aBepllIeHUI0 Iporpammebl. Kak
MUHUMYM, CJIE€IyeT YBEAOMUTH MOJIB30BaTENs O IPOOJIEMeE U 1aTh EMY BO3MOKHOCTb IPEAIPUHSATh
KAaKHe-TO JIEUCTBHSL.

OO0pabOTYNK UCKITIOYUTEIBHBIX CUTYallui MOYKET BBITIOJIHATH Pa3IMYHbIC ICHCTBHS, KOTOPhIE
OTPEEIAI0TCS TPOrPAMMHBIM KOJIOM 00paboTuMKa, Halpumep:

- COO6IIII/ITB [I0JIL30BATEIII0 O BOSHUKHOBEHUH HCKIIFOUNTEIIHLHOM CUTYyalluu,;

— IPUHYIUTENBHO 3aBEPIIUTD [IPOrpaMMYy, IIPEIBAPUTENBHO COXPAHUB paboune JaHHbIE U JIOTH
BBITIOJTHEHMS;

— IPOJOJIKUTH BBINOJIHEHWE TPOrPaMMBbl, COXPaHHB 3aIIMCh 00 OLIMOKE B JIOTE;
— HaIIPaBUTh BBINIOJIHEHKE IIPOTPAMMBI T10 IPYroi BETKE AITOPUTMA;

— IIUKJIMYECKU [TPOBEPSATH MapaMeTPhl, BbI3BABIINE UCKIIOYEHHE, U KAATh, IOKA CUTyallUs
HOPMAaJIU3YeTCsl.

Bcee NEPCUUCIICHHBIC BBIIIC IMTOAXO/AbI OTHOCATCA K PCIICHHUAM HAa YPOBHC aJITOPUTMA MPUITOKCHU A
U OIpeAenstoTcs pa3paboTunkoM nporpammel. Ho moka o6 3ToM roBoputs pano. CHavasa Bbl
AOJIKHBI ITOHATH, KaK YCTPOCH U pa60TaeT MCXaHU3M 06pa6OTKI/I HUCKIHOYUTCIBbHBIX CI/ITyaIlI/Iﬁ

Ha ypOBHE sA3bIKa Java.

9.1 NepexBaT uckno4YeHun B 6noke try—catch

B s3bIkax npeaplIynux MOKOJIEHUH U1 IepexBaTa UCKIIOUNTENbHBIX CUTYalluil TPUMEHSUTUCH
MHOTOYHCIIEHHbIE IPOBEPKHU Ha TOIYCTUMOCTb BBEJICHHBIX 3HAUEHUN U MAaTEMaTHUECKUX
ornepanuii, pazdopocaHHble IO BCEMY KOJly ITporpamMmbl. Takue MpoBepKH CYIIECTBEHHO 3aMeIISIN
BBINIOJIHEHHUE MTPOTPAMMBI M HE MOTJIM FapaHTUPOBATh, YTO Pa3pabOTUMK MPETYyCMOTPEN YCIOBUS
U1 IPOBEPOK Ha BCE CIy4aH KU3HU.

B COBPCMCHHBIX A3bIKAX MMPOTpaMMUPOBAHNS, BKIIIOYAA Java, CyHICCTBYCT CHGHH&HBHLIﬁ MEXaHU3M
00pabOTKN UCKITIOUUTEIHHBIX CUTYallUi — 3alUIIEHHBINA 0JIOK Koaa. Eciii ipu BEITIOTHEHUH
KOMaH/{ BHYTpHU 3TOT'O 0J10Ka BO3HUKAET UCKIIIOUUTEIbHAS CUTyalnusd, OHa HC IPUBOAUT

K aBapUIHOMY 3aBEpIICHUIO IPOTPAMMBI, @ BCETO JIUIIH MMOPOKIAET UCKITIOUYEHHE, KOTOPOE
noANIeXXUT 00padoTke. boisiee Toro, nociae 00pabOTKU UCKIIIOUEHHS BBIITOJIHEHUE IPOTPaMMBI
MO>KET OBITH YCIIEUTHO MPOI0JDKeHO. HanpuMmep, eciu 1moJjib30BaTelb MbITACTCSl COXPAHUTH (aiii
Ha 3alIUIIEHHBII OT 3allCU HOCUTEIb, eMy OyJeT IPeI0KEHO COXPAHUTD (a1 B IpyroM MecTe.



3amunieHHbIN O0JI0K Ko/1a 0003Ha4YaeTcs KIOYEBBIM CJIOBOM try (IOMBITaThCs), MOCIE KOTOPOTO
CJIEIYIOT HeoOs13aTeNbHbIe OJIOKU TIepexBaTa UCKII0UeHUH catch 1 HeoOs13aTeIbHBIN 3aBepIIatONil
670k finally:

try {

//TipoBepsieMBbIii OJIOK OMIEPaTOPOB

}

catch (Mckmouenne tuna | nepemennasl) {

// oneparopbl 00padoTku Mckimouenus 1

}

catch (Mcknmouenne tuna 2 nepemeHHas2) {

// oneparopsl 00padoTku MckimoueHus: 2

}

catch (Mcxmouenue tuna 3 mepemenHasn3) {

// oneparopsl 00padoTku Mckimrouenus 3

}
finally {

// 6110K (pMHATBHBIX OTIEPATOPOB

}

B o0miem cityuae npoBepsieMbIit 010K IPOTPAMMHOTO KOJ/1a MOKET MOPOIUTH HECKOJIBKO
UCKITIOUEHHH, TOATOMY JOIMYCKAeTCs UCIOIB30BaHNE HECKOJIBKUX OTepaTtopos catch.

Ecnu BeInosIHEHNE TPOBEPsIeMOTro 0JI0Ka HE BBI3BAJIO UCKIIIOUEHHE, TO OTIEpaTophl catch
UTHOPUPYIOTCS, BhITIONHsAETCs 0510k finally (ecim oH cymecTByeT), U 1ajnee BBIOTHSAETCS
OCTQJIBHOM KOJI IIPOIPAMMBI.

Komanst HeoOs3arenpHOTO O10Ka finally ucronHsStOTCS 6 11060M Cyuae, HE3aBHCUMO OT TOTO,
BO3HUKAJIO JI Hckimoyenne. O0pryHo 010K finally ucrnons3yercs npu 06paboTKe BIOKEHHBIX
CBSI30K try-catch, KOTOpBIE MBI PACCMOTPHUM TIO3KE.

Ecnu B mporiecce BBITIOIHEHUS TPOBEPSIEMOT0 0JI0Ka ONepaTopoB BO3HUKIIO HCKITIOYEHHUE, TO
BBITIOJTHEHHUE MTPOTPAMMBI IIPHOCTAHABIMBAETCS, H CO3AAETCSI 0OBEKT, KOTOPBIN COAECPIKUT
nHpopmanuio o0 omrOke. Brl 3HaeTe, 4T0 0OBEKTHI CO3/IAI0TCS HA OCHOBE KJ1accoB. B si3bike Java
umeercs cynepkiiacc Throwable u ero moaknacesr Error u Exception. IMoaxmacce Error oTHOCHTCS
K (haTampHBIM OLIMOKaM, KOTOPhIE HEBO3MOXKHO 00paboTaTh MPOrpaMMHBIMU METOIAMH.

VY noaxnacca Exception umeercsi HECKOJIBKO COOCTBEHHBIX MOAKIACCOB. Cpeu HUX €CTh MOIKIIACC
RuntimeException, KOTOpBIii SIBISETCS POJAUTEIEM JUISI MHOKECTBA KJIACCOB, OTTMCHIBAIOIIIUX
UCKITIOYCeHHS (exception), BO3HUKAIOIIUE BO BPEMs BBITIOJTHEHHSI POTPAMMEI (runtime).

Co3nanHbIil 00BEKT (MCKITIOUEHHE) TTepelaeTcs Al 00pabOTKU METO/1y, KOTOPBIH BBI3BaJ OIIHOKY.
WHora roBopsT, 4TO UCKIIIOUEHHE sOpacuigaemcs (throw) B metoa. Ecin B tanHOM MeTo€e
00paboTka OMIMOKK HE MPEeTyCMOTPEHA, TO 00BEKT MEPEAACTCS BBIIIE — TOMY METOJTY, KOTOPBIHA
BBI3BaJ OITMOOYHBIN MCTO, BIIJIOTH A0 I''TaBHOTO METO/1a ITPOTrpaMMBI. Ecnu ommbka HUTIC



He o0pabaTeiBaeTcs, TO cpabaThIBACT 0OpAOOMUUK NO YMOIUAHUIO, PEAT30BAHHBIN
B Java-maimmHe, 1 mporpaMmMa JIOCpOYHO IpeKpamaer padory.

I/ITaK, €CJIn MBI ITpeamnojaracm, 4to HEKUU 6JIOK KOJZ1a MOXXET BbI3BATh OHII/I6Ky, TO «YIIAKOBBIBACM>»
ero B OJIOK try, 3a KOTOpBIM pacriosiaraeM 05oku catch. JlaBaliTe paccMOTPUM MTPOCTOM IpUMeEp
nepexsara ¥ 00pabOTKU UCKITIOUUTENIBHBIX CUTYyaIuil. [l 3Toro BepHeMcs K porpamMmme,
npencraBieHHol B muctuare 4.4. [loap3oBarento mpeyiaraeTcst yraaath Yucio B JHana3oHe

ot 1 no 10, BBeas ero B moJjie JUaoroBOro okHa. Eciin BMeCTo 1enoro yncia nojib30BaTeib BBEACT
OyKBEHHBIE CHMBOJIBI, HAIIPUMEDP «A», 3TO TIPUBEET K aBapUTHOMY 3aBEPILICHHUIO IPOTPAMMBI,
IMOTOMY YTO BO3HUKHET UCKIIFOUCHHUEC IO HCCOOTBCTCTBHUIO TUIIOB TAHHBIX, KOTOPOC BBITJIAAUT
CJIEIYIOLIUM 00pa3oM:

Exception in thread «main» java.lang.NumberFormatException:
For input string: «A»

at java.lang.NumberFormatException. forInputString
(NumberFormatException. java:65)

at java.lang.Integer.parselnt (Integer. java:580)

at java.lang.Integer.parselnt (Integer. java:615)

at Listing4 4.main (Listing4 4.java:14)

OmmnOka BOZHUKAET B CTpOKe HOMEP 14 MCXOAHOTO KOJa, OJTHUMAETCS] BBEPX B UEPAPXUU METOJIOB
1 oposxaeT uckimoueHne NumberFormatException. AHamOrn4HOe UCKITIOYCHHE BO3ZHUKACT, €CITN
M0JIb30BaTENh HaXxall KHONKY «OTMeHay. Hama 3aaua — nepexBaTuth M 00paboTaTh UCKITIOUEHHE
NumberFormatException, cooOITUB TOJIL30BATEINIO, YTO OH BBEII HEAOMYCTUMOE 3HAUCHUE.

B nucrunre 9.1 npesacrasiena nopadoTaHHasi mporpaMma, B KOTOpoi peasin3oBaHa oOpaboTka
HCKJIFOUUTEIIbHON CUTYallUH.

Bo Bpems paboThl mporpaMMbl BO3MOKHO BOSHUKHOBEHHE TPEX OIIMOOYHBIX CUTYAIIUM:
— [lonb30BaTesb BBE YHCIIO, KOTOPOE HE JIKUT B Auana3zone ot 1 g0 10;

— HOJII)?;OB&TCJII) HaxaJl KHOHKy OTMCHBI BBO/Ja,

— B cTpoke BBOJja IPUCYTCTBYIOT JIHOObIE HE UHCIIOBBIE CUMBOJIBI.

Kak BbI tymaeTe, MOKET JIU IepBast OIIMOKa BbI3BAaTh aBAPHITHOE 3aBepIIEHUE TPOTPaMMbl?

Ha mepBrIii B3I HET, U caMOe XY/IIIee, YTO MOXKET CIIYYUThCS — MOJIB30BATENb HE YTagaeT YHCIo.
Ho ne 3a0bIBaiiTe, 4TO A5 THIIA JAHHBIX int TOMYCTUMBIEC 3HAYEHUS JISKAT B JHANIA30HE

ot -2°! (-2147483648) 10 2°'—1 (2147483647). Ecint 01630BaTelb BBEIET IEI0E YHCIO MEHBIIE
-2147483648 wnu 6ombiie 2147483647, To momnbITKa mpeoOpa3oBaTh CTPOKY BBOJA B THIT int
MOPOJIUT UCKITIOUUTENBbHYIO CUTYaruio. Kak BuauTe, BBOJI CIMIIKOM OOJIBIIOTO HIIH CIUIITKOM
MaJIEHBKOTO YHUCJIa MOYKET BBI3BAThH ABOSKYIO PEAKIUIO IPOTPAMMBI (OIIMOKA MOXKET CITyIUTHCS
JMIIb UH020a), U TIPOTPAMMHUCT JIOJDKEH OBITh K STOMY F'OTOB.

[Tonp30BaTeh UMEET MPABO B JIFOOOK MOMEHT MPEKPATHUTH yraJIbIBaHNE, HAXKaB KHOMKY OTMEHBI
BBO/Ja. Ho IIPpH 3TOM TOXKC BO3ZHUKACT UCKIIIOUUTCIIbHAA CUTYallHsd, IIOCKOJIBKY OKHO BBOJIa
BO3BpaIiaeT mycroe 3uaueHue null, koropoe HEBO3MOXKHO TIpeoOpa3oBaTh B THII int.

Haxower, TpeThst ommOKka BO3HUKAET, €CITH B CTPOKE BBOJIA IPUCYTCTBYET XOTS ObI OJMH
He U(POBOM CUMBOJI, BKITIOYAs JECATUUHYIO TOUKy. [Iporpamma oxuaer BBOJ 1EJIOTO YHCIIa,
MI03TOMY HU OYKBBI, HU YUCIIA C JECSITUYHOUN JPOObIO HE TOMYCKAIOTCS.



JIuctunr 9.1 Ilpumep nepexsara u 06padOTKU UCKJIIOYUTEIbHOH CUTYallMU
import javax.swing.JOptionPane;
import java. util. Random;

public class Listing9 1 {

public static void main (String [] args) {

Random rnd = new Random(System.currentTimeMillis ());

int secret = 1 + rnd.nextInt (10);

int userData=0;

String userInput;

while (true) {

// BBIBOJIIM OKHO 3ampoca

userInput = JOptionPane.showInputDialog («Yranaiite uncno ot 1 1o 10»);
// IpoBepKa OTACHOTO y4acTKa KoJa

try {

// TIpeoOpa3yeM CTPOKY B YHCIIO B SIBHOM BH/IE

userData = Integer.parselnt (userInput);

// IpoBepsieM BBEJICHHOE YKCIIO HAa COBMA/ICHUE C CEKPETHBIM

if (userData == secret) {

JOptionPane.showMessageDialog (null, «Bs1 yragamu gucimo!»);

break;

b
b

// 00pabOTYNK UCKITFOUCHUS

catch (NumberFormatException e) {

// ecnu MONB30BaTENb HAXKal KHOTIKY «Cancel»
if(e.toString().contains («null»)) {

// ipepbIBaHUE PadOTHI MPOTPAMMBI

System. exit (0);

}

// ecnv TOJIb30BaTEIh BBEJ HEJIOMYCTHMOE 3HAUCHHE



System.out.println (e);

JOptionPane.showMessageDialog (null,«Hemomyctumoe
3navenue!","Ommbka",JOptionPane. ERROR_MESSAGE);

b
b
b
j

[Tpu oMot onepatopa try Mbl IpoBepsieM OJI0K KOJa, COCTOSIINIA U3 KOMaH/Ibl SBHOTO
npeobOpa3oBanus THa String B TUM Integer U MPOBEPKH MOJyYSHHOTO YHCIIa Ha COBIAICHHE

C CEKPETHBIM YHUCIIOM, KOTOPOE CreHEepHpoBaa mporpamma. J[pyrux ygacTkoB Kojia, KOTOPHIE MBI
MOKEM 3a1io A03PUTH B TOPOKICHUU HUCKIIIOUNTEIbHOU CUTyaluu, B riporpamMme HET. Ecmu
npeoOpa3oBaHUE TUITA TPOILIO YCIICIIHO, TPOTrpaMMa MpoJI0JKaeT paboTy B 0OBIYHOM PEKUME,
KOMaH/IbI U3 0JIOKa catch UTHOPHUPYIOTCSL.

Ecmu B oOnactu aelicTBus onepaTopa try BO3HHKIIO UCKITFOUEHHUE, TO BBIMOJIHEHHE ITATHOTO KOJIa
IIPUOCTaHaBIMBAETCs (IPOBEPKA HAa COBIIAJICHUE YK€ HE IPOU3BOJIUTCS), U YIIPABJICHUE NIEPEIACTCS
CJIEAYIOIIKM 3a HUM orneparopam catch.

Omneparop catch umeer aprymenTsl. [1epBbIit apryMeHT — CTaHIAPTHOE UMSI UCKITFOUEHUS,
OITMCAaHHOE B JOKyMEHTAIMH. [10CKOIIBKY BCe KIIacChl OIIMOOK HACIeNyIoT cynepkiace Exception,
TO BMECTO UMEHM KOHKPETHOTO UCKIIIOUSHHS MOYKHO yKa3aTh uMsi Exception u toraa B 6iioke catch
OyIyT nepexBavdeHsbl 1700ble UCKIIIOUYEHHs, BO3HUKIIINE B IPEIIECTBYIONEM OJI0Ke try. Bropoii
apryMeHT — CCBhUIKA Ha 00BEKT MCKIIIOUYEHHsI, KOTOPBII CO31aeTCsl, €CIIM BOSHUKIIA HCKIIIOUUTEIbHAS
cutyanus. [lo ymonuanuto B A3bIke Java IPUHATO UCIIONB30BaTh OYKBY «E.

OOBEKT HCKITIOYEHHUSI UIMEET CTaHIapTHBINA MeTo toString (), Oarogapsi KOTOPOMY MOYKHO
MOJIYYUTh CTPOKY, COAEPKAILYIO UMsI UCKJIFOUEHHS U ONMCAaHUE apryMEHTa, KOTOPbIN BbI3BaJ
UCKJII0YeHHE. MBI BOCIIOJIb3YEMCSI 3TO BO3MOKHOCTBIO, YTOOBI OTCIEANTh HAXKaTHE KHOIIKU
«Cancel»:

if(e.toString().contains («null»)) {
// ipepbIBaHUE PabOTHI MPOTPAMMBI
System. exit (0);

§

OOpaTtuTe BHUMaHHE HAa KOHCTPYKITUIO apryMeHTa omnepatopa if. CHadana MbI [OJIydaeM CTPOKY
ONHCaHMS U3 00BEKTa UCKITFOUEHHS, a 1ajiee IPOBEPsieM, COIEPIKUT JIM 3Ta CTPOKa HAOOP CHMBOJIOB
«nully. HammoMH0, 94TO TIpH Ha)KaTHH KHOIIKA OTMEHBI OKHO BBOJIa BCET/Ia BO3BPAIIAET ITyCTOE
srauenue null. Ecim 3To nefictBuTensHO Tak, To paboTa MporpaMMbl HEMEIJICHHO TIPeKpaIiacTcs
MIPY MIOMOIII CUCTEeMHOM KoMaH bl System. exit (0).

LlemouncineHHbI apryMeHT MeToa exit () UMeeT JOCTaTOYHO yCIOBHBIM XapakTep. 3HaYeHUE 3TOTO
apryMeHTa BBIBOJIUTCS «HAPYXKY», KOT/1a Java-MalinHa 3aBepuiaeT BBIMOJIHEHHE TIPOTPaMMB,

¥ MOXKET OBITh MPOYUTAHO CPEACTBAMU ONEPAIIMOHHON CHCTEMBI WM IPYTUM TPUIIOKESHUEM,
paboTaroIM B cpejie ONeparMoHHON cucTeMbl. 110 yMOT4aHUIO MPUHSTO HCIIOB30BATh HYJIEBOE
3HaUYE€HHE apTyMEHTa, €CIU PorpaMma 3aBepiiaeT padoTy MTaTHBIM 00pa3oM, 0e3 KaKUX-Tu00
omun6ok. Ecim nmporpamMMa ocTaHOBJIEHA 110 IPUYHMHE OIMIMOKH, KOTOpasi He (aTajbHa, TO 3HAYCHUE



MIPUHATO yCTaHABJIMBATh MOJI0KUTENbHBIM. Eciin mporpamma 3aBepiuaer paboTy BCIEACTBHE
KPUTHYECKOW OIIMOKN — OTPHUIIATEIbHBIM. BBl MOXKETE MpHCcBanBaTh apryMeHTy MeTo1a exit () cBou
IIPOM3BOJIbHBIE LIEII0YMCIIEHHBIE 3HAYEHM S, U ITPU HEOOXO0IMMOCTH Ha0JII01aTh UX B TEPMHUHAJIE
Java-mammHel niam 00padbaThIBaTh CPEACTBAMU ONEPALIMOHHON CUCTEMBI.

Wtak, Mbl HacTpomiIM 00pabOTKY UCKIIIOUEHUS, KOTOPOE BO3HUKAET MPU HAXKATUU KHOIIKA OTMEHBI
WM 3aKPBITUU AUAJIOrOBOrO OKHA. Tenepb HacTpouM 00pabOTKy UCKITIOYEHHSI, KOTOPOE BO3HUKAET
IIPU BBOJI€ HEOIYCTUMBIX CUMBOJIOB HIJTH YHMCJIA, BEIXOISIIETO 32 PAMKH JUara3oHa Tuna int.

System.out.println (e);

JOptionPane.showMessageDialog (null,«Hegomyctumoe 3HadeHme!»,
"Ommoka",JOptionPane. ERROR MESSAGE);

B niepBoii cTpoke Ha rmevyarh BIBOJAUTCS TEKCTOBOE OMUCAHNE UCKITIOYUTEIBHON CUTYAIHH.
OOparuTe BHUMaHUE, YTO TPH UCIIOIB30BAHUU CHCTEMHOTO MeToa println () s o6bekra
WCKITFOUEHHsI aBTOMAaTUYECKU BBI3bIBAETCS MeTO/I toString (), MOSTOMY HET HEOOXOAMMOCTH
BBITIOJTHATH SIBHOE TIpUBEIeHUE TuMa. Jlanee Ha SKpaH BBIBOJUTCS CTaHAAPTHOE TUAIOTOBOE OKHO
tuna ERROR_MESSAGE xnacca JOptionPane.

Kak BuauTe, 1Ba IPOCTHIX AEHCTBHS MMOJHOCTHIO TIEPEKPHIBAIOT HAITY MMOTPEOHOCTH B 00paboTKe
omMOOK. XOPOUIUM TOHOM MPOTrPaMMHUPOBAHUS CUMTAETCS pa3MelieHrne 00paboTYNKOB
WCKITIOUEHHH Be3Jie, T/Ie CYIIECTBYET XOTs Obl MaseiIias BEpOSTHOCTh BOZHUKHOBEHUS OITHOKH
BBITIOJTHEHUS TporpamMmbl. OcoOeHHO akTyaibHa 00paboTKa OMOOK BBOA TaHHBIX

Y B3aUMOJICVCTBUS C BHEIIHUMH YCTPONMCTBAMM.

JlomyckaeTcst Halmu4ue «I1ycToro» o0paboTurKa, KOTOPBIM «IIPOTJIAThIBAETY» UCKIIOUUTEIbHYIO
CHUTYalMIO, HE BBITIONHSISI HUKakue oneparnun. [IycTeie 00paboTUMKK 4acTo UCTIOIB3YIOT Ha JTare
pa3paboOTKU W/WITH OTIIAJKHU TPOTPAMMBI, HO HE 3a0bIBaliTe CHA0KATh WX TIOJHOIIEHHBIM KOJIOM
00pabOTKN UCKITFOUEHUH TIOCIIE OKOHYAHUS OTJIA]KH.

YTo MpOUCXOAUT TOCIIE TOTO, KaK 0TpaboTany KoMaH bl Oioka catch? Ecnu mocie 610k0B catch
umeeTcs HeoOs13aTenbHbIH 010K finally, To BeIONMHSIOTCS KOMaH b1 3TOTO O10Ka. HO, B JII0GOM
cirydae, nocie 00pabOTKH UCKJIIOYEHUS BBINOJHEHNE He BO3BPAIIAETCS K OCTaIbHBIM KOMaHAaM
0710Ka try, 13 KOTOpOTO «BBIIETENa» Nporpammal ECiii anropuTMoM mporpaMMBbl IPEAYCMOTPEHBI
KOMaH/Ibl, KOTOPbIE HA/I0 00sI3aTEIHHO BBIOIHUTH MOCIe 00pabOTKH NCKITFOUEHHS, TO IEPEHECHTE
ux u3 O5oxa try B 6ok finally.

9.1.1 Bioxkenuble 6,10ku try-catch

B s3p1ke Java nomyckaeTcs NCIOIb30BaHUE BIOKEHHBIX OJIOKOB try—catch. Eciu Bo BioskeHHOM
OJoKe try BO3HUKJIA OMMOKA, TO CHaYalla MPOCMAaTPUBAIOTCS BIIOKEHHBIC OJI0KH catch. Eciu Hu
OJIMH U3 HUX HC MPECAHA3ZHAYCH I O6pa6OTKI/I BO3HHUKIICTO UCKJIFOYCHUSA, TO YIIPABJICHUC
nepeaaeTcsi BHEMHUM Osiokam catch. Ecii Bo BHyTpeHHeM Onoke try—catch nmeercs 6ok finally,
TO CHauayia OyJeT BBITIOJIHEH TPOTPAaMMHBIN KO/ BIIOKEHHOTO O710Ka finally, a 3arem HauHeTcst
MIpOBEpKa MepexBara UCKIIOYSHHUs BHEITHUMU O0Kkamu catch.

B nuctunre 9.2 nmpuBeneH mpocToil mpuMep BIOKEHHBIX 0J10KOB try—catch. B mporpamme
OIIpEIENIEH MacCUB U3 AeCATH 3HaueHUM. [lonb30BaTento npeanaraeTcs BBECTU B AUAIOTOBOM OKHE
uHzaekc 3nemenTa oT 0 10 9 Ju1st BBIBOAA 3TOTO 3HaYeHUs Ha 3kpaH. Kakue ommnbku Moryr
BO3HUKHYTh B ATON CUTYyaIlu?

— Ilonp30BaTenp HaXxal KHOIIKY «OTMeHay uiIu 3aKpPbLI IX1aJIOr0OBOC OKHO BBO/IA.

- BBCZICHHOC 3HAYCHHUEC HEC ABJISACTCS YUCIIOM.



— BBeIeHHBIN HHAEKC MPEBBIIAET YUCIIO JIEMEHTOB MAaCCHUBA.

— Ilonp30BaTenb BBEI OTPULATCIIBHOC YUCIIO.

JIncrunr 9.2 Ilpumep Bi10KeHHBIX 0J10KOB try—catch

import javax.swing.JOptionPane;
public class Listing9 2 {

public static void main (String [] args) {

// 0OBSBIIIEM MACCUB M Cpa3y MPUCBANBAEM 3HAYCHUS €T0 JIEMEHTAM
int [] arr=new int [] {1,2,3,4,5,6,7,8,9,10};

String userInput;

int userData;

// 3aIyCKaeM «BEUHBI ITUKIT

while (true) {

// BBIBOJIIM OKHO 3ampoca

userInput = JOptionPane.showInputDialog («BBemute unmekc ot 0 10 9»);
// BHeTTHUH 00K try-catch

try {

// BIOXEHHBIH OJIOK try-catch

try {

// TIpeoOpa3yeM CTPOKY B YHCIIO B IBHOM BH/IE
userData = Integer.parselnt (userInput);

// BBIBOJMIM B TEPMUHAII 3HAYEHUE JIEMEHTA MAaCCHUBa
System.out.println (arr [userData));

}

// mepexBat CUTyallii OTMEHBI BBOJIA

catch (NumberFormatException e) {

// ecnu MONB30BATENb HAXKal KHOTIKY «Cancel»
if(e.toString().contains («null»)) {

// ipepbIBaHUE PabOTHI MPOTPAMMBI

System. exit (0);

}



// ecnn omrOKka mpeoOpa3oBaHus TUMA int
else {

JOptionPane.showMessageDialog (null, «BBeneHO HeOMycTUMOE 3HAYCHHEY ),

}

}
finally {

System.out.println («CpaboTan BnoxeHHbIH 050K finally»);

b
b

// ecny MHIIEKC BBIXOJHT 3a Mpeensl quamnazoHa 0—10
catch (ArraylndexOutOfBoundsException e) {

JOptionPane.showMessageDialog (null, «2nemenTa ¢ TakuM UHACKCOM HET!»);

}
finally {

System.out.println («CpaboTan BHentHMIA 610K finally»);
§
§
§
§

BrioxeHHbI# 010K try-catch mepexBaTbiBaeT HCKIFOUCHHUS, BOSHUKAIOIINE TPU HAKATHH KHOITKU
«OT™MeHay, 3aKpBITHH OKHA BBOJIA, @ TAK)KE TIPU BBOJIC 3HAYCHUSI, KOTOPOE HEJIb3sI IPUBECTU K THITY
int. Eciii BBeileHHOE 3HaUEHHE YCIIEIIHO MPeo0pa3oBaHO B THII int, HO BBIXOJHT 32 MPEEIIbI
JMarma3oHa WHICKCOB MAacCHBa, TO BO3HUKaeT uckimoueHne ArraylndexOutOfBoundsException,
KOTOpOE TepexBaThIBAET BHEITHUN OJI0K try-catch.

OOpatuTe BHUIMaHUE — MBI BBICTPOMIIHN JIOTHYHYIO, MHTYUTUBHO MOHITHYIO HEpapXHI0 00paboTKU
UCKITI0YeHUH. OMMOKN «HU3KOTO YPOBHS», CBSI3aHHBIE HEMIOCPEICTBEHHO C HELITATHBIMU
CUTYallsIMU BBOJIA, MBI IIEPEXBAThIBAEM HA HUYKHEM YPOBHE BJIOKEHHOCTH OIIEPaTOPOB try.
OmunOkH, CBSI3aHHbBIE CO CTPYKTYPOU JTaHHBIX, MBI [IEPEXBATHIBAEM HA BEPXHEM YpPOBHE
BJIO’KEHHOCTH.

Ecnu B iporiecce BBIMOTHEHUS TPOTPaMMBbI HE BOSHUKAIOT UCKITFOUUTEIILHBIE CUTYAIUH, TO
oreparopsl catch urHopupyrorcs, Ho 610ku oneparopos finally BeImomHsIOTCS B 11000M ciTydae.
YTo0OBI TPOJEMOHCTPUPOBATH 3TO, B OsiokH finally mo0aBiieH BEIBOI COOOIIEHUH Ha ITeYaTh.

9.2 Nl'eHepupoBaHUe UCKITHOYEHUUN

Wnest npuHyIUTENbHO T€HEPUPOBATH UCKIIFOUEHUS Ha TIEPBbIN B3IUISA]] BBITJISIIUT CJIETKA HEJIETIO.
Tem He MeHee, reHepHpOBaHKE NCKITIOYEHHH M0JIE3HO, KOTJa B IpOrpaMMe IpeyCMOTPEH €INHbII



MEXaHU3M 00paOdOTKU UCKIIIOYEHUH, BKIIOUasl BEICHHE JIOIOB OLIMOOK U YBEIOMIICHUE
nosib3oBareneil. Ecnu Baymarbes, To OlIMOKY, BO3HUKAIOLIUE BO BPEMSI BBITIOJHEHUS IPOTPaMMBI,
HE 00s13aTEeTIbHO OTHOCATCS K KPUTUYECKUM OIIHOKaM paboThl Java—MammuHbel. MOXXHO
MIPEICTaBUTh MHOYKECTBO CUTYyallU, KOTOPbIE CYUTAIOTCS OIIMOKAMU JIMIIb YCIOBHO, C TOYKU
3peHus JJOTUKHU paboThl porpaMmMsl. IIporpaMmucT MOXKeT 10 CBOEMY YCMOTPEHHUIO CUUTATh
OTIpeieIeHHbIEC CUTYAIlUN UCKITIOUEHUSIMH, JTaKe ecTi (POpMaIbHO CUTYaIllUH HE IPUBOST K COOI0
BBINIOJIHEHUS TIPOTPaAMMBI.

Hanpumep, BoO BpeMst TPOXO0K/ICHHSI TECTa T0Ib30BATENb CIUIIIKOM JI0JITO AyMall HaJl BOIPOCOM
Y HE yCIIeJl BBECTH OTBET BoBpeMsi. J[Jist 00pabOTKHU 3TOW CUTYAIIMH MOKHO MPEAYCMOTPETh
OTACJIBHYIO IIPOLENYPY, HO B HEKOTOPBIX CAydasX MPOLIE NPUHYAUTEIBHO CTEHEPUPOBATD
UCKITIOYCHHE, KOTOpOe Oy/IeT MmepexBaueHo U 00padoTaHO UMEIIUMCs OJI0KoM catch.

JIi1st TeHepUPOBaHUSI HCKITFOUEHHUH HCIIOB3YIOT oTiepaTtop throw 1 CrenuanbHO CO3AaHHbIA 00BEKT
UCKITIOUYeHMsI Kitacca Exception.

B nmuctunre 9.3 npezacrasieH nNpocToi IpUMep UCIIOIb30BaHMs T€HEPUPOBAHUSI HCKITIOUEHUH.

JIncTunr 9.3 IlpuMep reHepupoBaHusI HCKIKOYEHUH

import javax.swing.JOptionPane;
public class Listing9 3 {

public static void main (String [] args) {

// co3maeM 0OBbEKT UCKIIIOYCHHS C OTTMCAHUEM OLITHOKU
Exception myExcept=new Exception («even»);

// 0OBSIBIISIEM TIOJIH30BATENBCKHUE TIEPEMEHHBIE

String userInput;

int userData;

// 3aIyCKaeM «BEUHBI ITUKIT

while (true) {

// BBIBOJIIM OKHO 3ampoca

userInput = JOptionPane.showInputDialog («BBeaure npon3BOIbHOE IETOE YHUCIIO);
// IpoBepsIeMBIii OJIOK try

try {

// mpeoOpazyeM CTPOKY B UHCIIO B SIBHOM BHUJIC
userData = Integer.parselnt (userInput);

// IpoBepsieM BBEJICHHOE YHCIIO HA YETHOCTh

if ((userData%2) ==0) {

// eciy 4HCII0 YETHOE, TeHEPHPYEM HCKITIOUEHUE



throw myExcept;

b
b

catch (NumberFormatException e) {

// ecnu MONB30BATENb HAXKal KHOTIKY «Cancel»
if(e.toString().contains («null»)) {

// mpepbIBaHUE pabOTHI MPOTPAMMBI

System. exit (0);

}

// ecnn omrOKka mpeoOpa3oBaHus TUMA int

else {

JOptionPane.showMessageDialog (null, «BBeneHO HeIOMycTUMOE 3HAUCHHEY ),

b
b

// 06paboTKa JFOOBIX IPYTUX UCKITIOUEHUH

catch (Exception e) {

// IpoBepsieM, 3TO CT€HEPUPOBAHHOE UCKITIOUCHHE?

if(e.toString().contains («even»)) {

// eci ma, BEIBOJAMM OKHO C COOOIIEHHUEM
JOptionPane.showMessageDialog (null, «31eck He 00T YeTHBIE Yncialy);
}

else {

// ecnu HeT, BBIBOJIUM OIMCAHKE OIIMOKU B TEPMHUHAT

System.out.println (e);
j
j
j
j

}

B nanHOM mpriMepe MbI co3/1aeM 00beKT UCKIItoueHus (00beKT Kiacca Exception) u mpucBanBaem
CCBIJIKY Ha 3TOT 00BheKT nepemenHoit myExcept. ckirouenne cHabkeHO OMMUCAaHUEM B BUJIC



€IMHCTBEHHOTO CJI0Ba «eveny» (4eTHblil). Co3manue 00bekTa NCKIIOYCHNUS elle He 03HAYaeT
reHepalnunro UCKIOYCHUS. MEl JOJIKHBI CTCHEPUPOBATH UCKITIOYCHUC B TCJIC ITPOTrPaMMEI ITPU
MOMOIIIH orepaTopa throw.

Jlanee Mbl 3ayCKaeM «BEUHBIN» IIHUKJI, B KOTOPOM T0JIb30BATEh BBOJAUT MPOU3BOJIBHOE 1IEJI0€
YHCIIO 0 3arpocy nporpamMmel. OOpaboTKa BBEICHHOTO 3HAYCHHS YIIaKOBaHA B TPOBEPOYHBIN OJIOK
try. VI3 mpeaplayux npuMepoB B TucTuHrax 9.1 u 9.2 BbI y’Ke 3HAaKOMBI C TIEPEXBATOM OIIHOOK,
KOTOPBIE MOTYT BOSHUKHYTH IIPH BBOJIE HEKOPPEKTHOTO 3HAUCHUS WM TIPH 3aKPHITUU OKHA BBOJIA.

JlommycTtuM, 4TO B JaHHOM Iporpamme 1o UAEHHBIM COOOpakeHUAM HEXeNlaTeJIeH BBOJI LIEbIX
yuceln. C ¢popmanbHOIl TOUKH 3peHus, 1[eJI0€ YUCIIO, PACIIOJIOKEHHOE B IOIYCTUMOM JHAIla30He
3HA4YeHUH THIIA int, HE MOXKET BBI3BATh OMIMOKY BBIMOJHEHUS MporpaMmbl. Ho MBI BHIOJTHE MOXeM
CreHEepHPOBaTh MOJIb30BATEIbCKOE UCKIIIOYEHUE U 00paboTaTh €ro Mpu MOMOIIN CTaHAAPTHOTO
mexaHu3Ma. /st atoro B Gnoke try 1o0aBiieHa IpoBepKa BBEIEHHOTO YKCIIa HA YETHOCTb:

if ((userData%?2) ==0) {
// eciy 4HCII0 YETHOE, TeHEPHPYEM HCKITIOUeHUE

throw myExcept;
§

Ecnu octarok oT JeneHus ymnciia Ha 2 paBeH HyJI0 (YETHOE YMCII0), TO B KOHTPOJIbHBIHN OJIOK try
PUHYIUTETHHO BOpackiBaeTcs (throw) paHee co3naHHBIN 00bEKT UCKIIOUeHHS myExcept.

B onmcanuu 3Toro UCKIIOUEHUS COJAEPIKUTCS €TMHCTBEHHOE CIIOBO «eveny. Mbl HCIIOJIb3YEM €ro
B 00paboTumke catch, 4ToOBI pacro3HaTh UCKITIOUYEHHE U BBIBECTH TUAIIOTOBOE OKHO

C COOOIICHUEM:

if(e.toString().contains («eveny)) {
// ecin ma, BEIBOJAMM OKHO C COOOIIEHHUEM

JOptionPane.showMessageDialog (null, «31eck He 00T YeTHBIE Yncialy);

}

OOparuTe BHUMaHUE, 9YTO 00pabOTUMK UCKIIIOYSHUH COCTOUT U3 IBYX O110k0B catch. IlepBsiit 610K
oOpabaTeIBaeT TOJIbKO OMMOKY mpeoOpazoBanms Tuia NumberFormatException, a BTopoii — Bce
OCTaJIbHBIE NCKITIOUEHHSI, TOCKOJIbKY B HEM yKa3aH IIaBHBIN Kinacc Exception. Eciu Bapyr
BO3HUKHET UCKITIOUUTENIbHAS CUTYAIHsI, KOTOPYIO MBI HE JIOTAIaiCh MIPETyCMOTPETh, TO
cooOmieHne o Hell OyIeT BBIBEICHO B TEPMHUHAI.

9.3 Nonb3oBaTenbCKUe Knacchbl UCKITHOYEHUN

B nucrtunre 9.3 MbI co31amu 00BEKT MOJIH30BATENHCKOTO UCKITIOYEHUS TTPU MOMOIIIN CTPOKU KOJIa:
Exception myExcept=new Exception («eveny);

[Tpex e, ueM mpoJ0KUATE YTEHHE, OTBETHTE Ha BOMIPOC: B YEM 3aKITFOYAETCS HEAOCTATOK TAKOTO
noaxoma?

JlelicTBUTENHHO, MBI CO3J1alTi 00BEKT cynepkiacca Exception, KOTOpbIii BKIIIOYaeT B ceOst Bce
BO3MOJKHBIE€ KOHTPOJIUpPYEMbIe UCKIt0ueHus. [1oaToMy M1 mepexsaTa moJib30BaTeNbCKOTO
WCKITIOUEHHsI HaM TPUIIJIOCHh YKa3aTh B lepexBaTurke catch upentuduxarop Exception:

catch (Exception e) {



B pesynbrate 9TOT epexBaTunk 00padaThIBaeT BOOOIIIE 8ce UCKTIOUEHUs, KOMOopble MOy
BO3HUKHYMb 8 Npoepamme M He Obu 00paboTansl panee. [loaTomy B 610Ke KoMaH1 00paboTInKa
MIPUXOJIUTCSL BBOJIUTD JIOTIOJTHUTEIBHBIE MPOBEPKU U KaK-TO 00padaThIBAaTh CTPOKY C OMTMCAHUEM
omuOKH. B CIOXKHBIX TporpaMmax 3T0 BHOCUT IyTaHUILY.

Java no3BoJisieT onucaTh N0JIb30BATENbCKUN KIIACC UCKIIIOUEHUH IPY MOMOIIM MEXaHU3Ma
HacyenoBaHus. /[ Haciae10BaHUs MOYKHO HCIIOJIb30BATh JIHO00M Kilacc, OMMCHIBAIOLINI
uckiIodeHus. B nuctunre 9.4 npuBesieH npuMep MoJib30BaTeIbCKOro Kilacca, CO3/1aHHOTO IyTeM
HacJIeIOBaHUS cymnepkiacca Exception. 3a OCHOBY MBI B3sUTH MPOTpaMMy U3 TUCTHHTA 9.3,
N00aBUIIM B HEE TIOJIb30BATEIHCKUI KITacC MCKITIOYCHHSI M BHECITH HEKOTOPHIC H3MEHEHHSI.

Jluctunr 9.4 Ilpumep co3xaHusl M0JIb30BATENHCKOI0 KJIACCa HCKIIOYEHUS

import javax.swing.JOptionPane;

// oMcaHue MOJIb30BATEIHCKOTO Kiacca HCKIIOYSHU
class MyException extends Exception {

// 3aKpBITOE YUCIIOBOE TIOJIC

private int code;

// KOHCTPYKTOP 00BEKTa UCKITIOUCHHUS

MyException (int n) {

// BBI30B KOHCTPYKTOpA CylepKiacca

super ();

code=n;

}

// mepeonipenensieM MeTo  toString

@Override

public String toString () {

String message=«Ilonb30BaTensckoe nckimrouenue. Kox ommbku: "+code;

return message;

b
b

public class Listing9 4 {

public static void main (String [] args) {
String userInput;

int userData;



// 3aIyCKaeM «BEUHBI ITUKIT

while (true) {

// BBIBOJIIM OKHO 3ampoca

userInput = JOptionPane.showInputDialog («BBenute mpon3BosibHOE TEIOE YHCIIO»);
// IpoBepsieMBIii OJIOK try

try {

// mpeoOpazyeM CTPOKY B UHCJIO B SIBHOM BHUJIC
userData = Integer.parselnt (userInput);

// IpoBepsieM BBEJICHHOE YK CIIO HA YETHOCTh

if ((userData%?2) ==0) {

// eciy 4HCII0 YETHOE, TeHEPHPYEM HCKITIOUeHUE
throw new MyException (1);

}

else if (userData> 100) {

throw new MyException (2);

b
b

catch (NumberFormatException e) {

// ecnu MONB30BaTENb HAXKal KHOTIKY «Cancel»
if(e.toString().contains («null»)) {

// mpepbIBaHUE pabOTHI MPOTPAMMBI

System. exit (0);

}

// ecnn omrOKka mpeoOpa3oBaHus TUMA int

else {

JOptionPane.showMessageDialog (null, «BBeneHO HETOTTYCTUMOE 3HAUCHUEY );

b
b

// 06paboTKa MOJTB30BATEITHLCKUX HUCKITIOUSHUI
catch (MyException ¢e) {

System.out.println (e);



b
b
b

}

B o6mmeMm cirydae 00beKT UCKITIOUCHHUS JTOJDKEH COJIepPKaTh OTMCAaHKEe OMUOKU. B ommcannu
MOJIb30BATEIBLCKOTO KJIacca MPEeyCMOTPEHO YUCIOBOE Mmojie code. DTo Mmoje XpaHUT YCIOBHBIN KOJT
OIIMOKH, KOTOPBIA MPUCBAUBAETCS IIPHU CO3/IaHUM 0OBHEKTA UCKIFOUCHHUS. 3HAUEHHE KO/1a MOXKET
6I)ITB HpOI/I3BOJII>HI>IM — JIMIIb 6I)I KOO OTHO3HAYHO onpej;[en;m OHII/I6Ky 158 6I)IJI TIIOHATCH
MoJb30Bartento. Pazymeercs, BMECTO YHMCIOBOTO MOJIS MOYKHO MCIIOJIB30BAaTh CTPOKOBOE,

CO CJIOBECHBIM OITMCAHUEM OIIMOKH.

Jlanee B onMcaHuy Kjacca 3a/1laH KOHCTPYKTOP, B Te€JIE KOTOPOTrO MPOUCXOAMUT BBI30B KOHCTPYKTOpA
cymnepkiacca U IpUCBOCHUE 3HAYCHHS apryMeHTa oo code. Mbl He MokeM 000HTHCh 6€3
KOHCTPYKTOpPA, IIOTOMY YTO MPH CO3AaHUU 00bEKTa UCKIIIOYCHUS 0053aTEIBHO JIOJKEH OBITH
nepeaaH apryMeHT, CoAepKaluil HACHTU(HUKATOP OIINOKH.

B npoBepounom 6ii0ke try, kKak 0ObIYHO, ABTOMATHUECKH MEPEXBATHIBAIOTCS OMKUOKHU BBOJA
JIAHHBIX, a TAK)Ke TEHEPUPYIOTCS J1BA TIOJH30BATEIbCKUX UCKITIOUEHUs. VICKITIOueHIe ¢ YMCIOBBIM
KoZ0oM | BOpachIBaeTCs, €CIIM BBEICHO IIEJIOE YHCIIO, a UCKITFOUYEHUE C KOJOM 2 — €CITH BBEICHO
yrcio 6omnpmie 100. st coznanus 00beKTa HCKITIOUEHHS HCII0JIb30BaHa YKOpOUYeHHas hopma
3armcu throw new MyException (). [Ipu Takoii (hopme 3amucu co3naeTcsi aHOHUMHBIN 0OBEKT
WCKITIOUEHWS, 6HYMpeHHss CChIJIKa Ha KOTOPBIN mepeaaeTcs B mepexBaTyuk catch. JleiicTBurensHo,
eciii 00bEKTHAs IepeMeHHas 0OJIbIlIe HUTE HE MCIIONIB3YETCs, 3HAUUT MOKHO €€ He CO3/1aBaTh.

ITpu cozgannu 00ObEKTa BCErga CO3/1aeTCs CChIIIKA HAa OOBEKT, AaXe CIIM OHA B SIBHOM BUJIE

HE IPUCBOEHA 0OBEKTHON NepeMeHHOM. 3HaMeHuTas 1yTka «Bbl He BuauTe cycinuka? A oH ecThb!»
B MIOJTHOM Mepe OTHOCHUTCS K CChUIKaM Ha 00BEKTHL. B ciry)xeOHOM nmamsTi Java—MariiHbl CChIUTKA

CYIIECTBYIOT BCET/A, U B PsJI€ CIy4aeB KOMIMIISATOP JOMYCKAET Mepelady CChIJIOK B HESIBHOM BHJIE.
Ha camowm niene mpu 3TOM cChUIke OyaeT Ha3HaueH BHYTPEHHHUH WICHTU(PUKATOP, KOTOPBII MBI

HE y3HAeM.

O0paboTYHK TOJTB30BATEHCKUX UCKITIOYCHHI MTPENIETFHO MTPOCT ¥ OTPAHUIMBACTCS BBIBOJOM
OTIFICAHUS OIMIUOKHK B TepMHUHAI. B KauecTBe caMOoCTOSTEIbHOM paboThl 0OaBETE B OJIOK catch
pacro3HaBaHUE U pa3elibHYyI0 00pabOTKy OIIMOOK B 3aBUCHUMOCTH OT HOMepa. Moxere
BOCTIOJIB30BAThCS OTIEPAaTOPOM MYJIBTHBBIOOpa switch-case, 0 KOTOpOM pacckas3aHo B riase 4.

NnaBa 10. MHOoronoTo4Hoe nporpaMmmMmmpoBaHue

Korna MbI 3ammyckaeM npuIokKeHHe B Cpeie OTIEPAlMOHHON CUCTEMBI, TO B IpECHOM IPOCTPAHCTBE
namsaTH GopMUpyeTcs ucnoaHaemsili npoyecc (3anava). bonpmuHcTBO coBpeMeHHbIX OC 00magaroT
(byHKIIMEH MHOT033JaYHOCTH U TIOJ/IEP’KUBAIOT 3AITYCK HECKOJIBKHX IPOIIECCOB, IS KaXKJIOTO

U3 KOTOPBIX BBIJIETSIETCS] CBOE BUPTYaJIbHOE pabouee MPOCTPAHCTBO.

VcnionHsieMblii Tpo1iece MOXKET MOPOIUTH 0COOBIE MOAMPOIECCHI, KOTOPHIE BBITIOTHIIOTCS
napajuieNIbHO BO BPEMEHH, HO CTPOTO B MpeesiaX pPOAUTEIBCKOTO aJpecHOr0 MpocTpaHcTBa. Takue
IPOLIECCHI HA3bIBAIOT NOMOKAMU 8bINOJIHEHUS WA O0YepHUMY nomokamu. B 3apy0e:KHON TpakTHKe
npumMensiercs TepmuH thread (auth). He myraiite notoku BeimonHenus (threads) u motoxu
BBOJIa—BBIBOIA (Streams).

[ToTOKM BBITIOJTHEHUS OTIMYAIOTCS OT MPOIIECCOB TEM, YTO MOTYT CBOOOHO OOMEHUBATHLCS
JAHHBIMU B TIpejiesiaX 00IIero apecHOro MPOCTPAHCTBA MOPOAUBIIIETO UX MPOIecca — UMETh



O6IIII/IC MNEPCMCHHBIC, MACCHBBI, 00beKTEI. II0TOKH BBITIOJIHSIOTCS napaajiCIbHO
(TceBaOMapaIeIbHO) BO BPEMEHHU.

Ha camowm nene, nmro0ast mporpaMMa Ha si3bIKe Java HCIOJIb3YET MOTOKM BhINoIHeHus. [1pu 3amycke
IIPWJIOKEHUS BUPTyallbHasl Java—MalinHa aBTOMaTHUYECKH CO3JIAET 21a6HbIL NOMOK 1101 UMEHEM
main, B KOTOPOM BBITIOJTHSIET TJIABHBIA MeTO1 main (), a TaKKe BCE BHI3IBAEMBIE U3 HEr0 METO/IBL.
Kpome Hero B GOHOBOM pexuMe aBTOMATHUECKH 3aITyCKaeTcs JOYEPHHUH MOTOK cOOpIINKa Mycopa.

[Ipu 3aKpbITUH POIUTETHCKOTO MOTOKA ABTOMATHYECKHU 3aKPBIBAIOTCS €r0 JIOUePHUE TOTOKH.
JlomyckaeTcst 0IHOBPEMEHHOE HAIMYKUE HECKOJIBKUX POJIUTEIBCKUX TOTOKOB, KX/ U3 KOTOPBIX
3aIyCTHJI CBOM JIOUEPHHE MOTOKH. MOYKHO CO3/1aBaTh HOMOKU—OEMOHbI, KOTOpPbIE pabOTAIOT Jlaxe
II0CJIE 3aBEPIICHUS CBOETr0 POAUTEILCKOrO NMoToKa. Eciy Bce poaUTenbCKre NOTOKU 3aBEPIINIIN
paboTy, To MpHUIIOKEHNE 3aBepIIaeT padoTy U 0CBOOOX1aeT oOmacTs maMaTu. [Ipu 3aBepiieHnn
MIPUJIOKEHUSI TOTOKH—/IEMOHBI 3aKPBIBAIOTCS 0€3 OKUAHUS UITH TIPEIYTIPEkKICHUSI.

[Touemy BO3HMKIA TOTPEOHOCTH B MHOTOIIOTOYHOM (I1apaJijIeIbHOM) TPOrPaMMUPOBAHUN?
[IpencraBbTe, 4TO BaM HAJI0 pa3paboTaTh MPOrpaMMy, KOTOPask BBINOIHIET HECKOIBKO
Pa3HOPOIHBIX ACHCTBU, HO 3TH JEHCTBUS YaCTHYHO CBS3aHBI MEXTy cOO0M. Harnsauaerii nmpumep —
yhpaBiieHHE NpUOOpHOH naHenbio aBToMoomiiss. Heo6xoanmo otobpaxarh Takue pa3HOPOIHbIE
JIaHHBIE, KaK CKOPOCTh JIBIKEHHS, OCTAaTOK TOIUIMBA B Oake, TeMIieparypa JBUTATelNsl, MTHOBEHHBIH
pacxo/] TOIUIMBA, MOJIy4aTh OT IEHTPATBHOTO BEIYMCIUTENLHOTO OJI0Ka HH(OPMAIIHIO O COCTOSTHUH
MIPOTUBOYIOHHOM cucTeMBbI U TJ. Kpome 3Toro Heo6X01MMO pacCYUTHIBATh MPEAIOIaraeMyro
JMCTAHLINIO, HA KOTOPYIO XBaTUT TOIUIMBA, HA OCHOBE JAHHBIX 00 OCTAaTKE TOIUIMBA U MTHOBEHHOM
OTpeOJICHUN.

3TO OTHOCHUTEIBHO HECJIOXKHAS 33/1a4a, KOTOPYIO MOXKHO PEIIUTh HOCIe008amelbHbLM CIOCOO0M —
MMOOUCPCaAHO OMPOCUTH JATUMKH, BBIBECTU UX IMMOKA3aHUS HA UHAUKATOPBI, 3aTCM paCCUUTATh
O)KHHaeMBIﬁ HpO6€F, 3aMpOCUTH JAHHBIC OT HECHTPAJIBbHOI'O MOAYJIA U JAJICC ITIOBTOPATH 3TU
JCUCTBYS IIUKIMYECKU. B OONBIIMHCTBE aBTOMOOWIIEH C 3JICKTPOHHOU MaHEeIbI0 IPUOOPOB
WHJIMKAIUS peaTn30BaHa UIMEHHO TaKHM 00pa3oM.

[TocnenoBarenpHbIN M01X0 00JIErYaeT OTAAAKY IPOrPaMMBbI, IOTOMY YTO B OINPEAEICHHBIN
MOMEHT BPEMEHH BBITIOJIHSIETCS TOJIBKO OJTHO JIEHCTBUE, U MOPSAIOK ITUX JIEHCTBUHN )KECTKO
onpezeneH 3apanee. C qpyroil CTOpOHBI, NOCIEA0BATENbHBIN MOX0 HapyIIaeT IPUHIIMII
MHKarncyasauuu. HezaBucuMmeble Ipyr oT Apyra aaropuTMbl CMEIIMBAIOTCS B OJJHOM IIPOLECCe,
3aTpyaHss MoAM(UKaLMIO IpOorpaMMbl U TIOBbIIIas BEPOSITHOCTE onOok. [Toka mporpamma
OTHOCHUTEJILHO HECJIOXkKHAs, KaK B IIpUMepe C MPUOOPHOM NaHEINbI0, HapyIlIeHNE UHKAIICYISUN

He co3/1aeT Ooblre npobdiaembl. Ho ecnu kax/iplil U3 HE3aBUCUMBIX aJITOPUTMOB PEILIAET CIOKHYIO
3aJady, a COOTBETCTBYIOIINE OJIOKH KOJA MUIIYT pa3HbIE TPYIIIHI pa3padoTYNKOB, HE 000HTHCH 03
TaK Ha3bIBAEMOI'O pacnapauleuanuus npoepammol.

[Tpu mapaenbHOM TOIX0€ JUTS KKIOTO M3 TMPUKIIAIHBIX AJITOPUTMOB 3aITyCKAIOT CBOU IMMOTOK
BBITIOJTHEHUS ¥ IPUCBAUBAIOT HYXXHBINU MPHOPHUTET. [I0TOKK MOTYT CBOOOTHO OOMEHUBATHCS
JTAHHBIMU MEXIY COOOH.

Ecnu roBopuTh 0 pa3paboTKe MporpaMMbl, TO T10paboTKa peau3aiii OT/ICIbHBIX aJTOPUTMOB,
00BIYHO He TpeOyeT BHECEHUS CYIIECTBEHHBIX MPABOK B JIpyrue OJOKH KOJa U HE OCTaHABJINBACT
paboTy Ha/I MPOCKTOM B IIETIOM.

yBBI, KOHICTIIHUA NapaJUICTIbHOTO NPOTpaMMUPOBaHUA HE JIMIIICHA HCIOCTATKOB!

-B OZIHOHpOIICCCOpHOfI CHUCTEMC ITIOTOKHM BBINIOJIHAKOTCA nce@c)onapaﬂ/zeﬂbHo, TO €CTh B KaXKJIbIN
MOMCHT BPECMCHHU MPOLCCCOP BBITOJIHACT KOMAaH/AbI TOJIBKO OAHOI'O IMOTOKA, U IMPOLUECCOPHOC BpEMS
ACTIUTCA MCKYy TOTOKaAMH B COOTBCTCTBHUU C IIPUOPUTETOM. WubiMu CJIOBaMMU, JiocuvecKkas
napajlieibHocntb BBIIIOJIHCHUA OTHIO/Ib HE O3HAYACT qbusuueCKyio 0@H06p€M€HHOCWZb. DTO MOXKET



MPUBCCTHU K HCOAHO3HAYHOCTHU BPEMCHU OTKIIMKA. Ecmm moTok ¢ 6OJICC BBICOKHUM IMPUOPUTETOM
BBITIOJTHSAETCS, B 3aBUCUMOCTH OT 0OCTOSITEIBCTB, C Pa3HON CKOPOCTBIO, TO 3aJepKKa OTKIIHKA
JIPYTUX MOTOKOB CTAHOBUTCS HeompeaeneHHo. Hanmpumep, mpu 001b1110# 3arpy3ke mpoiieccopa
q)OHOBBIMI/I NMOTOKaMHu, MOTYT BO3HHUKATh ICPUOJUUCCKUC PBIBKHU aHUMallun 1/1306pa>1<eH1/151

Ha DKpaHe.

— JInst oTnaAKK mapasieNbHBIX MPOTpaMM TpeOyroTCs CrielMaibHbIe CPEeACTBA U MeToAbI. Ecin
KaKasi-TO OIIMOKa BO3HUKIIA TIO TPUYMHE COBIAJICHUS PA3HBIX (PaKTOPOB BO BPEMEHH, TO
MIPaKTUYECKU HEBO3MOKHO UCKYCCTBEHHO BOCIIPOU3BECTH 3Ty OIIMOKY JUIsl OTaaaKu. J{ns oTiaaaku
MHOTOIIOTOYHBIX IPUJIOKEHUHN IPUMEHSETCS 3alIUCh BCEX OTOKOB JAHHBIX U OTJIAZJOYHON
nHpopManuu B cienuanbibie Gaitnel. Otnagunk cpenst NetBeans IDE paGotaeT B MHOTOTIOTOYHOM
pexumMe, HauMHasl ¢ Bepcuu 6.5.

- Hpoueccm MOTr'yT 0OMCHHUBATHCS JaHHBbIMH, HO JJI 3TOT'O TpeGyeTcsI CUHXPpOHHU3AalUA 10 IPUINHC
pa3HOﬁ CKOPOCTH BBITIOJIHCHUS IMTPOLECCOB U HCOJHO3HAYHOCTU BPEMCHU OTKJIMKA.

JlaHHbBIE HEJIOCTATKY MPU YMEIOM IMOJIXO0/IE K MapajlieIbHOMY IMPOrpaMMHUPOBAHUIO MPEBPALIAIOTCS
B 3aypsIIHbIE TEXHUYECKHE 33141, KOTOPBIE BIIOJHE M0 CHJIAM Ka)XIOMYy MPOTPAMMHUCTY.

10.1 Co3paHue 1 3anycK NoToKa BbIMNOJSIHEHUSA

Kak MUHMMYM OZIMH MOTOK BBITIOJTHEHHS CO3AETCs MPHU 3aITyCKe JII000H MporpaMMbl. ITO 21AGHbLLL
nomox MporpamMMel. JJist CO3aHUsT JOUYEPHETO MOTOKA BBITIOJHEHHS HEOOXO0IUMO OIPEICTUTh
MIPOrPAMMHBIHN KOJI, KOTOPBIH Oy/IeT BHITIOTHATHLCS B BUE IMOTOKA, & 3aTE€M 3aITyCTUTh €r0

Ha BhImoTHeHHE. Crioco0 3amycka Ha BBITIOJHEHUE TPUHIUITHAILHO BayKeH. Beb HaM HYXHO,
9TOOBI 33JJAHHBINA JOUYEPHUN KO MPOTPAMMEI BBITIOJTHSIICS OTHOBPEMEHHO C POJIUTEITHCKUM
MTOTOKOM.

B 00mux ueprax, HaM HEOOXOMUMO cO30amb KAACC, 00bEeKmMoM KOmopo2o Oyoem nomox
gbinoaHeHus. J1Jis 5TOro MO>KHO BOCTIOIB30BATHCS OJHUM U3 TPEX CIOCOOOB.

— YHacienoBaTh Kilacc OT CTaHIapTHOTO Kiacca java.lang. Thread.
— Peanm3oBath cranmapTHbIi nHTEpdEiic java.lang. Runnable.
— Peanm3oBate cranmapTHbIi nHTEpdeEiic java.util.concurrent.Callable.

B 37011 KHHMTr€e MBI JETAJILHO PAaCCMOTPHUM peaIM3allIo IEPBOTo U BTOporo crocoba. [Ipu
HEO0OXO0IMMOCTH €lll€ pa3 IpOUYMTalTe B IJIaBax 7 U & Ipo HacleA0BaHNE KJIACCOB U PEATU3ALIUIO
UHTEpQECcoB.

10.1.1 HacnenoBanue kiaacca Thread

B O6IIIPIX qgepTax, noCiacaA0oBaTCIbHOCTh HAIINX Z[GﬁCTBHfI 10 CO3JaHUIO IMTOTOKA BBIIIOJIHCHU A
TaKOBa:

— Co3maeMm MoJTh30BaTeIbCKUN TOJIKIIACC Ha OCHOBE CTaHAapTHOTO cyrepkiacca Thread.
— Co3maeM 00BEKT MOTOKA II0JIB30BATEILCKOIO MOKIACCA.
— 3amyckaeM MOTOK Ha BBIIOJTHEHUE.

Cymepkiacc Thread conmepxut mycTtyro peanusarnuio Metoa run (). [Toaromy mpu co3nanuu
HK3EMIUIApA KJIacca CO3AAeTCsl MOTOK, KOTOPBIM HUUETO HE JiesaeT. MBI IOJKHBI IIepeonpeeTiTh
B MMOJIKJIacce METOo/1 run () ¥ HamucaTh B HEM pealiu3alliio aaroputMa noroka. Oormas
CHHTaKCHUYeCKasi CXxeMa CO3JJaHHs U 3aIlyCKa IMMOTOKA BBITJISIIUT CIEIYIOIIUM 00pa3oMm:



public class MyThreadClass extends Thread {
// mepeonipeneneHrne Meto aa run ()
public void run () {

// peanu3anys aNropuT™Ma oToKa

b
b

// co3maemM 0OBEKT MOTOKa

MyThreadClass myThread=new MyThreadClass ();
// 3amycKaeM MOTOK Ha BBITIOJTHCHHE
myThread.start ();

OOBEKT MOTOKA CO3/IACTCSI P TIOMOIIU KOHCTPYKTOpa. CaMblii MPOCTO BapUAHT — BBI30B
KOHCTPYKTOpa C IyCThIM HaOOpOM apryMeHTOB. MOKHO 3a/1aBaTh CBOM KOHCTPYKTOPBI, UCIIOIb3Ys
BBI30B POJAMUTEIILCKOTO KOHCTPYKTOpa super () co CIUCKOM apryMEHTOB.

B sa3bike Java He npeaycMOTpeHO Hacjae10BaHUE KOHCTPYKTOPOB, IOSTOMY B IOJIKJIACCE
IIPUXOUTCS 3aHOBO 3a/1aBaTh KOHCTPYKTOPBI € TO 7K€ CUTHATYpOH, 4TO U B cymnepkiacce. I1o atoi
MIPUYMHE Yalle MPUMEHSIETCs crocol ¢ peanu3aiueit narepdeiica Runnable, o koTopoM pacckazaHo
B pazzaeine 10.2.2.

B muctunre 10.1 npuBeneH npuMep NporpamMmsl, B KOTOPOW cO3aeTcs JOUEPHUN OTOK.
HekoTtopoe BpeMs fo4yepHuii HIOTOK padOTaeT napauielbHO ¢ TJIABHBIM IIOTOKOM, 3aT€M IIporpamma
3aBepIIaeT padbory.

JInctunr 10.1 lpumep HaciaenoBanus kiaacca Thread nis co3nanus noroka
// K;mace, OTMCHIBAIOUINIA 00BEKT JOYEPHEro MOTOKa

class MyThreadClass extends Thread {

// mepeonipeeneHre Mero aa run ()

@Override

public void run () {

// IUKJI TOYEpHEro MOTOKa

for (int i=1;1 <=5;i++) {

System.out.println («lo4depauii motox: "+i);

try {
Thread.sleep (2500);

}

catch (InterruptedException e) {



System.out.println («IIpeppiBaHre JOYEPHETO MTOTOKAY);
}
}
}
}

// TIIaBHBIN KJ1acC TMPOTPAMMBI

public class Listing10 1 {

public static void main (String [] args) throws InterruptedException {
// co3maeM 00bEKT JOYEepHEro MOTOKa
MyThreadClass thr=new MyThreadClass ();

// 3armyckaeM JOYEpHHM MOTOK

System.out.println («3amyck 104epHETO TIOTOKAY);
thr.start ();

// IUKJI TIIABHOTO TTOTOKA

for (int j=0;j <=5;j++) {

System.out.println («I'71aBHBII TOTOK: "+j);
Thread.sleep (1500);

}

// mpoBepsieM, paboTaeT I JOUYSPHUN TTOTOK

// ecnu Aa, TO KM, TIOKa OH 3aBEPILUT paboTy
if(thr.isAlive ()) {

System.out.println («JKnem 3aBepiienne J09epHEro OTOKay);
thr.join ();

}

System.out.println («Bce mporiieccsl 3aBepIIeHb»);
}

}

[Tporpamma HauMHAETCs C OMUCAHUS TOJb30BaTeNbCKoTo kiacca MyThreadClass, koTopsrit
co3/aeTcs MpSMBIM HacJIeI0BaHUeM cTaHaapTHoro kinacca Thread. B onmcanuu xitacca Mbl
nepeomnpenenseM Meto run (). B aToMm MeToze pasMelieH Ko, peaan3yoniii alropuT™ J0UepHEro
noToka. B Hamem ciyuae MeTo1 OCIe0BaTeIbHO epeOupaeT 3HaueHHs OT 1 10 5 ¥ BBIBOJUT UX



Ha nedats. [locie kaxx1oro BeIBOja Ha nevyarh (popMUpyeTcs 3aepKKa Ha 2,5 CEKyH/bI ITPU
oMo obpamieHus k metoxy sleep () cynepknacca Thread.

OOpatuTe BHIMaHHUE, YTO BBI3OB May3bl «YIIAKOBaH» B OJIOK try-catch, moToMy 4TO MpepbIBaHUE
KoMmaH sl sleep () moposkaaer uckimodenue npepeiBanus InterruptedException. O6 3TOM ckazaHo
B Tabmwuie 10.2. [Ipy BBIMOTHEHUH HAIIETO IpUMepa UCKITIOYEHNE He BOSHUKAET, HO B 00IIeM
cllydae B IIporpaMMe JI0JDKHA OBITh IPEAyCMOTpeHa 00paboTKa JaHHOTO UCKIIIOUEHHUS.

Jlanee MBI co31aeM 0OBEKT JOUYEepPHEro MoTokKa thr, 3amyckaem ero Ha BBIIIOJIHEHHE KOMaH 101
thr.start () u cpa3y *e 3amyckaeM IUKII TJIABHOTO TIOTOKA, KOTOPHIN TOKE BHIBOJIUT HA MEYATh
3HaueHus ot 1 10 5, Ho ¢ may3oii 1,5 cex. Takum oOpa3oM, JBa MOTOKA pabOTAIOT MapaJlIeIbHO

Y 3HAUYEHMSI BBIBOJIATCS HA ME€UYATh «BIIEpEMEIIKY». TOUHBIN MOPSI0K BHIBOJIA HA TT€YaTh 3aBUCUT
OT BEpCHUH Java—MalInHbl U ONIEPAITMOHHON CUCTEMBI, M BBITJISIIUT MPUOTUZUTEIHHO CIIETYIOIINM
obpa3zom:

3amyck JI0YepHEro MoToka
['maBHBIM OTOK: O
JouepHuii motok: 1
I'maBHbIl OTOK: |
JlouepHuii moToK: 2
['aBHBIM OTOK: 2
['maBHBIM OTOK: 3
JlouepHuii noTok: 3
['maBHBIM OTOK: 4
I'maBHBIN OTOK: 5

Knewm 3aBepiiieHre T0YEpHEro MOToKa
JlouepHuii notok: 4
JlouepHuii MOTOK: 5

Bce nponeccel 3aBepiieHsl

['maBHBIN MOTOK MOJKET 3aBEpPIIUTH pabOTY paHbIlle, KOTAa JOYepHHUE MOTOKH elle paboTaroT

(B HaIIeM mpruMepe BO3HUKAEeT UMEHHO Takasi cutyanus). [loaToMmy mocie 3aBepiinenus 6J0ka
KOMaH/JI TJIaBHOTO TIOTOKa MBI IIpOBepsieM, paboTaeT Jin J0UYepHUN MOTOK thr ipy moMoI MeToaa
isAlive () u 3acTaBiisieM MPOrpamMMy KJaTh 3aBepIICHHE JOYEPHETO MOTOKA MPHU MMOMOIIH METOA

join ():
if(thr.isAlive ()) {
thr.join ();

§

OTiesIbHO OTMETHUM €lIle OJIMH HI0aHC. B TJIaBHOM MeTo/1e MOXKHO He 00pabaThiBaTh UCKIFOUCHHUE
InterruptedException. [ToaToMy MBI TIpOTTyCKaeM €ro MpH MOMOIIK KOMaH bl throws:



public static void main (String [] args) throws InterruptedException {
10.1.2 Peaaun3anus nnrepdeiica Runnable

Tenepp BbI rOTOBBI 0€3 JMILIHUX PAcCYK/IEHUHN NEPENUTH K MPEACTABICHHOMY B JIUCTUHIE
10.2 nmpumepy siBHO# peanu3zanuu naTepgeiica Runnable.

JIncrunr 10.2 lpumep peanuzauuu uaTepdeiica Runnable st co3nanus noroka
// knmace, peanusyromuii uHTEpdeiic Runnable

class MyThreadClass implements Runnable {

// onucanue MeToza run ()

@Override

public void run () {

for (int i=1;1 <=5;i++) {

System.out.println («/logepuuii motox: "+i);

try {
Thread.sleep (2500);

§
catch (InterruptedException e) {

System.out.println («IIpeppiBaHre JOYEPHETO MTOTOKAY);
}
}
}
}

public class Listing10 2 {

public static void main (String [] args) throws InterruptedException {
// co3maeM 0OBEKT JOYEPHETO MOTOKA

// KCTIONB3YS COKPAIICHHYIO 3aITHCh

Thread thr=new Thread (new MyThreadClass ());

// 3armyckaeM JOYEpHHM MOTOK

System.out.println («3amyck 104epHETO TIOTOKA»);

thr.start ();

// AKJI TJIABHOTO TIOTOKA



for (int j=0;j <=5;j++) {

System.out.println («I'71aBHBII TOTOK: "+j);
Thread.sleep (1500);

}

// mpoBepsieM, paboTaeT JIM JOUEPHHUIA TTOTOK

// ecnu Aa, TO KM, TIOKa OH 3aBEPIIUT paboTy
if(thr.isAlive ()) {

System.out.println («JKnem 3aBepiienne J09epHEro OTOKa»);
thr.join ();

}

System.out.println («Bce mporieccsl 3aBepIIeHBI»);
}

}

B nanHOM mpuMepe omnrcaHue MoJIb30BaTeIbCKOTO Ki1acca MOTOKAa COCTOUT TOJIBKO U3 pealn3auu
Metoza run (). OcHOBHOE OTiM4Ke OT npuMepa u3 Juctunra 10.1 3akirodaercs B cioco0e co3aaHus
00BEKTa MOTOKA. DTa CTPOKA BhIJIEJIEHA JKUPHBIM HIPU(TOM U MPEICTABIAET COO0I COKpAICHHBIH
BapHaHT CIIEAYIONIETO KOJa:

MyThreadClass thrl=new MyThreadClass ();
Thread thr=new Thread (thrl);

WusiMu cnioBamu, MBI co3fiaeM thrl — sk3emmiisip Trma Runnable n epegaem ero B kauecTse
apryMeHTa KOHCTpyKTopy Kinacca Thread. DTy KOHCTPYKIIUIO MOKHO 3aIICaTh COKPAIEHHO, 0e3
IIPUCBOEHUS UMEHU MPOMEKYTOUHON CCBIIKE:

Thread thr=new Thread (new MyThreadClass ());

NmenHo Takoii crioco0 3ammcu Mbl UCTIOIB30BAIN B IPUMEPE.

Hpncnoe}me HMEHHU MMOTOKY IIPHA CO3TAHUMN o0beKTa

[ToTOKy MOKHO MPUCBOUTH UMSI, €CJIM MIEPEAATH EI0 B KAYECTBE BTOPOTO APTYMEHTA KOHCTPYKTOPY
knacca Thread:

MyThreadClass thrl=new MyThreadClass ();

Thread thr=new Thread (thrl, «thread1»);

AHaNOTHUYHBIM CITIOCOOOM MO3KHO 33J1aTh UM MMOTOKA B COKPAIIEHHOM 3aMUCH:
Thread thr=new Thread (new MyThreadClass (), «thread1»);

Ecnu aprymeHnT, 3aatonuii UMsi, OTCYTCTBYET, TO MPU CO3AAHUN OOBEKTA OTOKY IO YMOIYAHUIO
MIPHUCBANBACTCI UM System.



10.2 MeToabl Ana padboTbl C NOTOKaMu

B knacce Thread nmeercs Habop moJieit 1 METOZ0B, KOTOpPBIE OYIyT MOJIE3HBI IPU paboTe
C OTOKaMH.

B tabaume 10.1 nepeuncienbl KOHCTAHTHI, ONMPEETSIONINE TPUOPUTET NOTOKOB. KOHKpEeTHbIE
3HAQYEHMsI KOHCTAHT 3aBUCAT OT ONEPALMOHHON CUCTEMBI M BEPCUM Java—MalliHBbI.

Tabauuya 10.1 Koncraste, onpejennijHe npHOPHTET N0TOKOB

MAX_PRIORITY MakCHMANLHO BOIMOXHRIH NpHOpHTET noToka. OBkiuHo pased 10,

MIN_PRIORITY MHHHMANLHO BOIMOAHLIN NpHOpHTeT Notoka. OBkIHO paged 1.

NORM_PRIORITY Hopmansuwii npuoputer notoka. OBGemumo pased 5. Tnaeueii  noTok
coifgaeTca © HOPMANBHEIM - MPHOPHTETOM, 34TeéM  NPHOPHTET  MOAHO
HIMEHHTE.

3HaueHusa KOHCTAaHT MOKHO BBIBECTH Ha I1€4aTh IIpu NMMOMOIIN KOMaH/I:
System.out.println(Thread. MAX PRIORITY);

System.out.println (Thread. MIN_PRIORITY);
System.out.println(Thread. NORM_PRIORITY);

Cawm 110 cebe MMPUOPUTET MMOTOKA HC BJIMACT HA HA YTO. Ho B YCIOBUAX HCXBATKU BBIYUCIIUTCIBHBIX
PECYpPCOB NPCUMYILICCTBO BBITIOJIHCHUA OTAACTCA MMOTOKAM, Y KOTOPBIX ITPUOPUTET OoJbIe.

B tabmune 10.2 npuBeaeH KpaTKuii IepedeHbh HanOOoJIee BAXKHBIX METOJIOB C KPATKHMHU
OTTUCAHUSIMU.



Tafamia 10.2 Hanboaee pasiie MeTogil gan pabarid € norokamn

activeCount ()

Boaspaii@eT KoiHHecTino aKTHEHLX NOTOKOB B CPYITIne,

checkAccess()

"FHJH"IIG TOMD, MOEET H MOTOH, COLAKD Ha mﬂFﬂﬁ yu;a.?.ana B KayecTae
aprymenta, GWTh HIMEHEM BRNOIMACMBM  N0TOKOM. ECn Wet, 1o
podlysiaeTes okmosenne SecurityException.

currentThread( )

BOIRpai@eT CoRUIKY A OOLEKT TeKVIErD NOTOKA, B KOTOPOM REIERaH
sieToyl, Ooofenno noresen 408 nOayHeHs COLUTKH Ha MABHBIE NOTOK.

enumerate( )

KOMUPYET B MACCHR COLUTKH H3 BOE AKTHRHEIE NOTOKW B AZHHDN Fpynne w
€8 NOArpYINax.

getId() Boepawaer yenoe wncno — waeHTHdmkatop notoka. Haesmspuratop
TIPHBARAERIT MOTORY TOALKD HA BPEMA BN #HIH, W OCTE TAREPLIEHHEA
MOKET GLIThL NPHCBOEN JPYIOsy MOTOKY.

getName( ) BOIRPALIAET HMA NOTORA,

getPriority()

BOIBpAL@eT NpHOPHTET NOTOKE — LEN0E 4MCAD B granazode ot 1 go 10,

getState()

BoaepaiaeT oieesT, onpeaenssoupii CTaTye nomosa,

getThreadGroup( )

Boppawaer ofwest, ONpeienssoupEil rPpymmy, & KOTOpo NPHHELLIERHT

MOToK.

holdsLock()

BOIBpaiaeT A0rHseckne IHAHCHHE, KOTOPOE NOKATLIBICT, YICPAHBIET 16
meryy  monumop.  Mowsmop - amo cneymanesedn  ofwek,
NPEIHAIHAIEHHE QTR GAOKHDOBKH  HEKOTOPOMD  pecypoa,  umodsl
HCKTHOMHTE OHOBPEMEHHBI JOCTVI K HEMY HECKINBEWX MOTOKOE.

interrupt()

Mpepumart CoM NOTOKD, BREBAHHEE MeTogasme S1eep( ) wm wait(),

YCTAHARTHBAET NOTOKY CTaTyc npepoamanns true o noaly#aaeT
vekmouenne InterruptedException.

interrupted()

Bowspai@er CTaTyc OpepMBANMA TEKYLErD MOTOKA H YCTAHARIHBIET
cratyc npepusanmE & False,

isAlive() Bowpamger true ecad nponepaeMuil notok  sem. Econ nomok
JBEPILHACE (YMED), DOCAE HEMD OCTRETCH O0LEKT-NPHIPAK, KOTOPLIE
poIspawdet navenne Talse.

isDaemon( ) TMpoBepra TOro, FAMYIER 18 NOTOK B PEXRHME JEMOHE,

isInterrupted({)

MpusenmeTca g8 nporeprs Tore, Gun am npepeas notok, [pa arom we
AMENACMCA CTATYC NOTOKA B OTHOUMEITHH IPEPIWBINI,

join()

MepesoguT MOTOK, L3 KOTOPOND BRIBIH METOL, B PEHHM  OGMIIHHS
mMBepUIeHA  (CMEPTH) NOTOK3, dam KoToporo  Bsaean Metol. Ecom
RAAAEM NOTOK RIBN0KHPORIH, TO OHMAIHHE MOKET JLIHTRCH CROAL
yrogso goare, osmory setog Join( ) vMokio peIumaTs © JpryMenTom
B MHATHOPKYHZAY, KOTOPLIH OrPEaHHuHBIcT apess oxuganim. Ossgamme
MOKET  ObTh  NpEPEAN0  JPVIHM  NOTOKOM  [PH DOMOUH  METOIa
interrupt() C oalE e HCRTHRCHHT
InterruptedException.

notify()

Mpy BLO0BE METOAA MOTOK, HAXOMAIMICH B CHOUMMHH J0CTYTE K
PECYPCY, MEPLBOIHTCR B PEARHM BRITOTHEHHE.

notifyall()

Mpo BR0RE METOZE BOE MOTOKM, HANOUALMECH B PEAHME ORHZIHHA
ADCTYNA K PECYPCY, MEPLROISTCR B [RSHM BhITIOTHEHINA

runy )

MeTog, KOTOPRIR COREPHRHT BEIOAHREMIH KO NOTORA, ARAETOR TouKOE
pxoma B ook, [Tocne spmoameamm Metiga norok yaupaer. [loroxk ueasis

COYLATE NYTEM BRI0Ba MeToga rung ).

setDaemon( )

VETaHABAMBIET NOTOKY CTTVE JEMOHa,

setName( ) 36T HMA NOTOKA.

setPriority() 3a/aeT MPUOPHTET NOTORE,

sleep() MPHOCTEHORKA BRINONHEHHA MOTOK3, APryMEHTOM ARIAETCA JTHHHOE
uence  wMCno B Mamcesyugax.  Jocpounoe  npofysgedde

OCYUBCTRIAETCA METO0M INterrupt( ) ¢ noslyseHnen HORTIOHE A
InterruptedException.




start() 3anyck MOTOKa HA BLINOIHEHHE, B TOM BbI30BE ero Metoga run() s
HYAHOM KoHTexcTe, MomeT DbiTh BLI3BAH TONBKO OJHH pa3.

mString{} Bosspawjaer crpokosoe npejgcrasnenne o0beKkTa NoOToOKa, B TOM uMCie
HMA, TPYIITY M IPHOPHTET.

wait() [MepepoguT NOTOK B PEXMM OHHIAHHA 18 NONYYEHHA J0CTVIA K PECYPCY.

yield() Meton coobuw@er gMcneTdepy NOTOKOB, 4TO TEKVIIMH NOTOK TOTOR

YCTYTIHTE HArPY3Ky Nponeccopa B NoAL3Y JPYrHx NpoLeccos,

10.3 HekoTopble npuemMbl paboTbl C NOTOKaMM

B nanHOM paszzesne Mbl IPUBEAEM HECKOJIBKO IMOJIE3HBIX IPUMEPOB pabOTHI € MOTOKaMH. Bbl
Hay4UTECh I10JIy4aTh JOCTYI K IJIaBHOMY IIOTOKY, 3aIlyCKaTh HA BBIIIOJIHEHUE HECKOJIBKO
MapaJuIeIbHbIX IOTOKOB, CO3AaBaTh MOTOKU—/EMOHBI 1 CHHXPOHU3UPOBATh IIOTOKH.

10.3.1 ITosryueHne 10CTyNAa K IJIABHOMY MOTOKY

BbI yoxe 3HaeTe, 4To MpH BHITIOJIHEHUH JF000# Java—IIporpaMMBbl 3aITyCKaeTcst Kak MUHUMYM OJTUH
MOTOK. DTO MOTOK TJIABHOT'O METO/1a, MJIH IJIaBHBIA MOTOK. UTOOBI MOJIyYUTh JOCTYI K OOBEKTY
TJIABHOTO TIOTOKA HEOOXO MO BOCTIONB30BaThCs MeTooM currentThread () xmacca Thread
(Tabmuma 10.2). 3ToT METOT BO3BpAIIAeT CChUIKY Ha 0OBEKT MOTOKA, U3 KOTOPOTO OBLT BHI3BAH.

[Tpumep nosryueHus 10CTyIa K I[NIaBHOMY ITOTOKY npuBejieH B iuctunre 10.3. Buauane Mbl
00BsiBIIIEM 00BEKTHYIO TiepeMeHHyto Tuna Thread. 3arem npu momornu metona currentThread ()
MIPUCBAaNBaEM MEPEMEHHON CCHUIKY Ha 0OBEKT IIIaBHOTO MOTOKA. Teneps y Hac €CTh JOCTYI

K TJIABHOMY MTOTOKY, U MBI MOXEM MPUMEHSTH Pa3InIHbIE METOIBI.

JIncrunr 10.3. Ipumep nosydyeHus: 10CTyNna K rNIaBHOMY NOTOKY NPOrpaMMbl

public class Listing10 3 {

public static void main (String [] args) {
// 0OBsIBIISIEM OOBEKTHYIO ITEPEMEHHYIO
Thread thr;

// mprCcBaWBaeM MEPEMEHHON CCBHUIKY

// Ha OOBEKT TITABHOTO TOTOKA
thr=Thread.currentThread ();

// BBIBOJHMM Ha TIe4aTh WH(OOPMAIINIO O TIOTOKE
System.out.println (thr);

// Ha3HAYaeM HOBOE UM ITOTOKA
thr.setName («I J1aBHBII TOTOKY);

// Ha3HA4YaeM HOBBIN MPUOPUTET MOTOKA

thr.setPriority (8);



// BBIBOAMM OOHOBJICHHYIO HH(MOPMAIIHIO O TIOTOKE

System.out.println (thr);

b
b

B naHHOM npumepe Mbl IPUCBOWIIM ITIABHOMY ITOTOKY IIOHSATHOE UMsI, IPUHYIUTEIBHO U3MEHUIIN
IIPUOPUTET BHINIOJHEHUS U BBIBEM HA II€4aTh HH(OPMALIHIO O TIOTOKE.

10.3.2 Co3nanue u 3anycK HeCKOJIbKHX MOTOKOB

Momudunupyem npumep u3 muctunra 10.2 Takum 06pa3zom, 4ToObI B TIABHOM METO/IE CO3/IaBAINCH
1 3aITyCKaJINCh HECKOJIBKO TIOUEPHUX MOTOKOB. /{11 TOro, 4TOOBI MBI MOTJIN Pa3/InYUTh, KAKOU

13 NIOTOKOB BBIBOJUT JAHHBIE HA N1€YaTh, KAKJOMY U3 IOTOKOB IIPUCBOMM YHUKAIbHOE UMSI.
I'otoBas nporpamma npuseneHa B auctunre 10.4.

JIncrunr 10.4 IlIpumep 3anmycka HeCKOJIbKHX NOTOKOB
// knmace, peanusyromuii uHTEpdeiic Runnable

class MyThreadClass implements Runnable {

// onucanue Metoa run ()

@Override

public void run () {

// 0OBsIBIISIEM OOBEKTHYIO ITEpeMeHHYIo thr

Thread thr;

// mprCcBanBaeM MepPeMEHHON CChUIKY Ha TEKYIIHH MOTOK
thr=Thread.currentThread ();

for (int i=1;1 <=5;i++) {

// mosry4aeM MMsI TEKYILETO TTOTOKa

// ¥ BBIBOJIMM Ha TIeYaTh UM ¥ 3HAYCHUE CUCTUHKA
System.out.printin(thr.getName () +": "+i);

try {
Thread.sleep (2500);

}

catch (InterruptedException e) {

System.out.println («IIpeppiBaHre JOUYEPHETO MTOTOKAY);



b
b
b
b

public class Listing10 4 {

public static void main (String [] args) throws InterruptedException {
// co31aeM HECKOJIBKO 0OBEKTOB JIOUEPHUX MOTOKOB

Thread thrl=new Thread (new MyThreadClass (), «IToTok 1»);
Thread thr2=new Thread (new MyThreadClass (), «IToTok 2»);
Thread thr3=new Thread (new MyThreadClass (), «IToTok 3»);
// 3amycKkaeM JOYepHHE MOTOKH

thrl.start ();

thr2.start ();

thr3.start ();

// IUKJI TIIABHOTO TTOTOKA

for (int j=0;j <=5;j++) {

System.out.println («I'71aBHBII TOTOK: "+j);

Thread.sleep (1500);

}

// mpoBepsieM, paboTaeT JIM JOUEPHHUI TTOTOK

// ecnu XOTs1 OBbI OJTUH pabOTAET, TO KJIEM, ITIOKA OH 3aBEPIIUT PabOTy
if(thrl.isAlive () || thr2.isAlive () || thr3.isAlive ()) {
System.out.println («XKnem 3aBepiieHre J04epHUX TOTOKOBY);
thr1.join ();

thr2.join ();

thr3.join ();

}

System.out.println («Bce mporieccsl 3aBepiIeHb»);

}

}



B manHOM mipumepe KupHBIM MIpU(TOM BBIIECICHBI PparMeHTHI KOJ/1a, Ha KOTOPBIE CIIEAYET
obparuth BHuManue. B kmacce MyThreadClass omncana oowas peanuzanus metosa run (). Ecim
MBI CO3/IaJJIM HECKOJIBKO 0OBEKTOB MOTOKA Ha OCHOBE ATOTO KJacca, HaM He0OX0JMMO UMETh
BO3MOYHOCTh B K2X0OM U3 TIOTOKOB 3alIPOCUTH UMsI TEKYIIIETO MOTOKA, YTOOBI TOTOM BBIBECTH JTO
uMsl Ha niedath. it 3Tor0 B Tene MeToa run () oObsBiIsieM 00BEKTHYIO IepeMeHHYto thr Tumna
Thread, u mpu momonm meroaa currentThread () momy4aeM cChUIKY Ha TEKYITUH TOTOK:

thr=Thread.currentThread ();

3areM B KOMaH/I€ BbIBOJA Ha Ie4aTh MpH rnomoiu Meroaa getName () 3anpammBaeM UMs TEKYLLIETO
IIOTOKA, YTOOBI OJIHO3HAYHO 0003HAUNTh IPUHAJIEKHOCTh BEIBOIUMBIX JaHHBIX:

System.out.printIn(thr.getName () +": "+i);

BMmecTo k0/1a, COCTOSIIEro U3 HECKOIBKIX CTPOK, HETIOCPEJCTBEHHO B KOMAaH/Ie BHIBOJIA HA ME€YATh
MO>KHO MTPUMEHHUTH a0CTPaKTHYIO (hopMy oOpaleHust K 00bEKTY IMOTOKA:

System.out.println(Thread.currentThread().getName () +": "+i);

Kaxoit u3 crmoco6oB 3amnucu sydiiie — ciopHbiit Bonpoc. Kon, cocrosiiuit 3 oAHON CTPOKH,
BBITJIA AT 0oee CTPOr0 U KOMITAKTHO, HO MOJKCT OKa3aThCA TPYAHEC JJId TIOHUMAaHUs.

B riaBHOM MeTo/1e IporpaMMbl MbI CO3/1a€M TpU 00beKTa MOTOKOB. [Ipu cozranum notoka emy
B SIBHOM BHUJI€ IPUCBAUBAETCs MHIMBUyalbHOE M. Bo BpeMst paboThl TOTOKA 3TO UM
BBIBOJIUTCS HA TeyaTh. Pe3ynpTaT paboThl MpOrpaMMbl BBITJISIAUT IPUOIU3UTENLHO KaK B JTaHHOU
pacreuarTke:

['maBHBIM oTOK: O
[Totox 1: 1
[ToTox 2: 1
[ToTox 3: 1
I'maBHbIl OTOK: 1
[ToTox 1: 2
[ToTox 3: 2
[ToToxk 2: 2
['aBHBIM OTOK: 2
['maBHBIM OTOK: 3
IToTok 3: 3
[Totox 1: 3
[Totox 2: 3
['maBHBIM OTOK: 4
[Totox 1: 4

TToTok 2: 4



I'maBHEBINM TOTOK: 5

IToTok 3: 4

Knewm 3aBepiiieHre TOYEPHUX MTOTOKOB
ITotok 2: 5

ITotok 1: 5

IloTox 3: 5

Bce nponecchl 3aBepiieHsl

Kax BuuTe, IOTOKM CTAPTYIOT IPAKTUYECKH OJHOBPEMEHHO, HO JAAJIBIIE BBITOJIHSIIOTCS
«Bpa3HOOOI», U TJIaBHBII MOTOK 3aBepIlIaeT padoTy paHbIlle, YEM OJUH UM HECKOJIBKO TIOUEPHHUX
noTokoB. [ToaTOMy MBI TTpOBEpsieM, HE OCTAJICS JIM y HAC XOTsl ObI OJJMH PaOOTAIOMIHNK JOUePHUNA
IIOTOK TP IIOMOIIH CJIEAYIOLIETO YCIOBHS:

if(thrl.isAlive () || thr2.isAlive () || thr3.isAlive ())
HamoMHuM, 94TO CHMBOJIOM JBOWHOM 4epTHI || 0003HavaeTcs Joruueckuii onepatop «MJI».

B kauecTBe caMOCTOSTENBHOM paOOThI TPOBEIUTE SKCIIEPUMEHTHI ¢ IPUHYAUTEIBHON CMEHOM
MIPUOPHUTETA IOTOKOB MPX OMOIIM MeTo1a setPriority () u mpocienuTe 3a OuepeTHOCTHIO BHIBOIA
JAHHBIX HA I1€YaTh.

10.3.3 Co3nanue noTroka-aeMoHa

[ToTOKH—/1eMOHBI BHITIOTHSIOTCS B (DOHOBOM PEXKHME W OOBIYHO BBITIOJTHSIOT BCTIOMOTATEIBHYIO
paboTy Wi APYTUX MOTOKOB. UTOORI 3aITyCTUTH MOTOK B PeXKUME JIeMOHA HEOOXOIUMO nepeo
3anyckom 3a1aTh CTAaTyC TpU oMol MeToa setDaemon (true). [1pu 3aBepiieHnn TIaBHOTO
MOTOKA JIEMOH 3aBEPIIACTCs aBTOMATHUYECKH.

B muctunre 10.5 npuBeneH npocTelnii npuMep co3aHus U 3aycka NoToka—/1eMoHa. Bbl eme
HE M3YYMIIM CHHXPOHU3AIUIO TIOTOKOB /ISl 0OMEHA TaHHBIMU, [T03TOMY B TIPOTPAMME CO3aeTCs
€IMHCTBEHHBII MOTOK—IEMOH, KOTOPBIM MOCIE10BAaTEIbHO BBIBOJUT Ha ME€YaTh LEJbIe Yhciaa U HU
C KeM He B3auMojielcTByeT. [losib30Barens 10KEH UMETh BO3MOKHOCTh OCTAHOBUTH IPOTPAMMY,
MO3TOMY Ha 3KpaH BBIBOAUTCS TUAIOTOBOE OKHO C BOIPOCOM. [MaIoroBoe OKHO UCIOJIb3YeTCs

B KauecTBE MHCTPYMEHTA 3aJI€P’KKH BBIIIOJHEHUS I1aBHOTO MOTOKA. [Ioka OTKpBITO AMAIoroBoe
OKHO, CJIEIyIOIIe KOMaH/bl TJIABHOTO ITOTOKA HE BBIIIOJIHSIOTCS.

HecMoTpst Ha TO, YTO IJ1aBHBIN MOTOK HAXOUTCS B PEKUME OKHIaHUS TMajIora, 1eMOH
poJiojkaeT padoTarh. [locie 3akppITHs TUAIOrOBOTO OKHA TIaBHBIHM MMOTOK MpeKpalaer padboTy
Y BMECTE C HUIM aBTOMAaTHYECKH 3aBEPIIAETCS JEMOH.

Jlnst 3aBepIeHns TPOTrpaMMBbl MCTIOJIb30BaHa KoManaa System. exit (0). Zlesmo B ToM, 4To 3Ta
KOMaH/1a BBI3bIBACT HeMedieHHoe IPEKpaIlleHUue paboThl IIaBHOIO MNOTOKA M JOUYEPHUX IOTOKOB.
Ecnu yopats 5Ty KOMaHy, paboTa MporpaMMbl BCE PaBHO 3aBEPLIUTCS, IIOTOMY YTO OOJIbIIIE
koMmana HeT. Ho 3aBepiieHue nporpaMMsl IPOU30UIET € 3aACPKKON, U TOTOK—IEMOH YCIIEET
BBINIOJIHUTh HECKOJIBKO CBOMX IIMKJIOB, 10 TOTO, KaK Oy/eT 3aKphIT. Y AAIUTE KOMaHy
MPUHYAUTEIBHOTO 3aBEPIIECHUS U IOCMOTPUTE, HACKOJIBKO JIOJIbLIE TPOTrpaMMa 3aBepIIacT padboTy.

Jlncrunr 10.5 Illpumep co3nanus u 3amycka npouecca—aeMoHa



import javax.swing.JOptionPane;

// knmace, peanusyromuii uHTEpdeiic Runnable
class MyThreadClass implements Runnable {
// onucanue Metoa run ()

@Override

public void run () {

int i=0;

while (true) {

System.out.println (i);

i+t

try {
Thread.sleep (500);

§
catch (InterruptedException e) {

System.out.println («IIpeppiBaHre JOUYEPHETO MTOTOKAY);
}
}
}
}

public class Listing10 5 {

public static void main (String [] args) {

// co3maemM 00BbEKT OTOKA

Thread thr=new Thread (new MyThreadClass ());
// Ha3HAYaeM MOTOKY CTaTyC JIEMOHa
thr.setDaemon (true);

// 3amycKaeM MOTOK

thr.start ();

// BBIBOJAMM OKHO 3ampoca

JOptionPane.showConfirmDialog (null,«OctanoButs mporpammy?», «IIpumep
notoka-nemona", JOptionPane. DEFAULT OPTION);

// HeMeIIeHHOE TTPEKpaIlleHHe BBITIOJTHEHHS POTPaMMBbI



System. exit (0);

b
b

10.3.4 CunxpoHu3zanusi NOTOKOB

B nporiecce BbINOIHEHHS TPOrPaMMbl HECKOJIBKO MOTOKOB MOTYT MBITAThCSl OJTHOBPEMEHHO
BBITIOJTHUTH JICUCTBHS C HEKUM OOIIMM pecypcoM. Hampumep, 0JTuH MOTOK MOMBITAETCS TOJTYyYUTh
3HaUYE€HHE MEPEMEHHON B TOT MOMEHT, KOTJ[a IPYroi MOTOK Mo iuduinpyer nepeMennyto. s
pereHust mpooieMbl OOIIETo JA0CTYIA IPUMEHSIETCS CUHXPOHU3AYUS NOMOKOE — OJIOKUPOBKA
JOCTYIa K 00IIeMy pecypcy Ha BpeMsi IOCTYIa OJJHOTO U3 IOTOKOB.

B kauecTBe pecypca ¢ CHHXpOHHM3AlMEN JOCTYIIa MOXKET BbICTYAaTh 0OBEKT UM METOJ.
B ommcanum pecypca npuMeHseTcs KiitodeBoe cioBo synchronized. Eciu cuaxpoHU3HpyeTCs
METOA, TO B Ka)KZIBIﬁ MOMCHT BPEMCHHU €0 MOXKCT BbI3BATh TOJILKO OJIMH ITOTOK.

B s3bike Java ¢ KaXXIbIM 00BEKTOM aCCOMUPOBAH TaK Ha3bIBa€MBIN MOHUMOP — UHCTPYMCHT IJIsA
YIPaBICHUS TOCTYNIOM K 00beKTy. Kak TOJIBKO BBITOJIHEHHE JIOXOIMT JI0 KIIFOYEBOTO CJIOBA
synchronized, MOHUTOpP COOTBETCTBYIOIIETO OOBEKTA OIOKUPYETCS, U IPYTHE MPOIIECCHl HE MOTYT
IMOJIYYUTh K HEMY JOCTYII. Haunnaercst BrIosiHEeHNE 6JIOK21 KOMaHA, KOTOprfI OTHOCHUTCHA

K CHHXPOHHU3UPOBaHHOMY 00beKTy. [locie 3aBepiieHus 61o0ka MOHUTOP 00BEKTa Pa30IOKUpyeTCs
1 MOET OBITH 3aXBaueH APYyruM IOTOKOM.

PaccmoTpuM npocToii mpuMep CUHXPOHU3ALMU IOTOKOB, IPUBEACHHBIN B tucTuHre 10.6.
[Iporpamma paboTaet ciaenyromumM 0opazom:

— Co3pmaeTcst 00BEKT ¢ YHCIIOBBIM I0JIEM X, KOTOPOE OyIeT OOIIUM pECYpCOM.
— Co3at0TCsl U 3aIyCKAIOTCSI YEThIPE MOTOKA.

— Kamamﬁ IIOTOK AOJDKEH IIOCICI0BATCIIbHO BhIBECTH Ha II€UYaTh 3HAYCHUA YU CJIOBOI'O I10JIA
oOmiero o0bekTa oT 1 710 5, ocIie 4ero 3aBepuInTh padoTy.

— Korna cpaboTanu Bce MOTOKH, IpOrpamMMa 3aBepiiaet padoTy.

Ham HeoO6xoaumo cienaTth Tak, 4ToObI OKa OJIMH MOTOK MepedupaeT 3HaueHust 0OIIEero moJist
oT 1 10 5, ocTanbHbIe MOTOKUA HE UMEIU JOCTYI K 3TOMY IMOJIO U HE «IIOPTUIIN 3HAYCHHE OIS,

Jiucrunr 10.6 IIpumMep cHHXPOHHU3AIUH MOTOKOB Yepe3 CHHXPOHU3HMPOBAHHDbIN 00beKT
// kitacc st co3aanus 00beKTa o0Iero pecypca

class CommonResClass {

int x=0;

§

// KJTacc st CO3/1aHusI TIOTOKOB

class CountClass implements Runnable {

CommonResClass res;

// KOHCTPYKTOP KJ1acca



CountClass (CommonResClass res) {
this.res=res;

}

// peanm3anmst Metoa run ()

@Override

public void run () {

// 0OBSBIISIEM peCypc res Kak CHHXPOHH3UPOBAHHBIN

synchronized (res) {

// mprCcBanMBaeM MoJIt0 00BEKTa HA4YaIbHOE 3HAYCHHE

res. x=1;

for (inti=1;1<=5;i++) {

System.out.printf (»%s %d \n», Thread.currentThread().getName (), res. X);
res. x++;

try {
Thread.sleep (100);

}

catch (InterruptedException e) {}

}
} // koHel CHHXPOHM3HUPOBAHHOTO 0JI0KA KOMAaH/I
}
}

public class Listing10 6 {

public static void main (String [] args) {

// co3maem o0bekT Kiaacca CommonResClass
CommonResClass myRes= new CommonResClass ();
// B IIUKJIE CO3aeM YEThIPE MOTOKA U 3aITyCKaeM MX
for (inti=1;1<5; i++) {

Thread thr = new Thread (new CountClass (myRes));
thr.setName («ITotok "+ 1);

thr.start ();



b
b

Onucanne kiracca CommonResClass, Ha 0CHOBaHHU KOTOPOTO co37aeTcss 00bEKT 00IIero pecypca,
COCTOUT U3 O6’I)$IBJICHI/ISI CANMHCTBCHHOI'O YHCJIOBOT'O ITOJIA X.

Knacc CountClass peanmusyet uaTepdeiic Runnable u cmyxuTt uist co3anus 00bEKTOB MOTOKA.
Ecnu y Bac BOHUKIIM BOIIPOCHI 110 MCTIOJIB30BAHHIO KITIOYEBOTO clioBa this, mepeunraiite pasaen
7.1.1 1 MOBTOPHO U3YYUTE JIUCTUHT 7.2. B NaHHOM Cilydae KOHCTPYKTOP Kjlacca OKUJAET CChUIKY
Ha 00Ul pecypc B Ka4eCTBE apryMEHTa res:

CountClass (CommonResClass res) {

a B CIIeIYIOIIEH CTPOKE MBI YKa3bIBAaeM, YTO CChIIKA Ha OOILIUI pecypc MPUCBOEHA OJTHOMMEHHOM
pECYpCHOM MEPEMEHHOM ITOrO KJiacca:

this.res=res;
B riaBHOM MeTOJ1e IporpamMMbl MBI OJIMH pa3 co3/iaeM o0bekT myRes
CommonResClass myRes= new CommonResClass ();

U TIEpE/IaeM CCHUIKY Ha 3TOT 0OBEKT KOHCTPYKTOPY MIPH CO3AAHUU KAH 0020 0OBEKTA IOTOKA. ITO
HY>KHO JIJISl TOTO, YTOOBI BCE TOTOKHM O0paIlaliuCh K 00HOMY U MOMY dHce Ppecypcy (MCIOIb30BaN
OJIHY U Ty %€ CCBUIKY Ha pecypc).

Kpartko 06001mmM ocobeHHOCTH paboThI ¢ KjaccaMi 1 00BEKTaMu B JaHHOM Ipumepe. Mbl
HECKOJIBKO pa3 B IIMKJIE BBI3IBAEM KOHCTPYKTOP OOBEKTA MOTOKA, M KaXKJIbIN pa3 nepeiaeM

B Ka4eCTBE apryMeHTa KOHCTPYKTOpa CChUIKY Ha OJIMH U TOT k€ 00beKT. B onucannu kiacca
CountClass 00BsSBICHO TIOJIE CCHIJIOYHOTO TUTIA ¢ UMeHeM res. [Ipu cpabaThiBaHUU KOHCTPYKTOPA
ATOMY TIOJIIO TIPUCBAMBAETCS CChUIKA Ha 001uii 00BheKT. [T0CKOIBbKY MMSI 10JIsI COBITAJIAET C MIMEHEM
apryMeHTa, MCIIOJIb30BaHO KiIroueBoe ciIoBo this. Takum 00pa3om, MBI CO3/1a€M U 3aITyCKaeM
HECKOJIBKO ITOTOKOB, KOTOPBIE 00OPAIIAIOTCS K OJJHOMY M TOMY K€ OOBEKTY.

Jnst OOBSIBIICHUS U 3aITyCKa HECKOJIBKUX OTHOTUITHBIX TTOTOKOB MCIOIB30BaH UK. Kaxkaomy
MOTOKY NIPUCBAUBACTCS UM C TIOPSAKOBBEIM HOMEPOM. IMs OTOKa MMOMOKET HaM MPOCIIEIUTh

3a 04EpEeTHOCTHIO BBIBOJIA JaHHBIX B TepMuHal. [Ipu cpabareiBaHuu MeToAa run () moJito oO1iero
pecypca npucBanBaeTcs HadalbHOE 3HAUEHHE X=1, 3aTeM 3HaUCHUE 110CIIeI0BATEIILHO
MHKpPEMEHTHpYeTCs OT 1 70 5, M Kax10e 3HaYeHHEe BBIBOAUTCS Ha NedaTh. YToOBI BO BpeMsi pabOTHI
C pECypCcoM JIpyrue MOTOKH HE MOTIIH MOJIyYUTh K HEMY JOCTYI, HCIIOJIB30BaHa KOHCTPYKITUS

synchronized (res) {

// KO, BBITIOTHIEMBIA TOJIBKO

// TEKYITIM TIOTOKOM

} // xOHE CHHXPOHHM3UPOBAHHOTO OJIOKA

ITocne 3ammycka nporpaMmbl Ha BBIIIOJHEHUE Bbl YBUJIUTE B TEPMUHAJIE IPUMEPHO TAKOM PE3YJIbTAT
BBIBO/IA HA I1€4aTh:

TTorox 1 1

IToTox 1 2



[Totox 1 3
[Totox 1 4
[Totox 1 5
[Totox 4 1
[ToToxk 4 2
[ToTox 4 3
[Totox 4 4
[Totox 4 5
[Totox 3 1
[Totoxk 3 2
IToTok 3 3
[Totoxk 3 4
IToTok 3 5
[ToTok 2 1
[ToToxk 2 2
[ToTox 2 3
[Totoxk 2 4
[ToTox 2 5

HamoMmH10, 4TO OTOKH ¢ PaBHBIMH TPUOPUTETAMHU HE 0053aTEIBHO BHITOIHAIOTCS B TOM TOPSIIIKE,
B KakoM ObLIN 00bsiBiIEHBI. [I0ps10K BBINOJIHEHHSI IOTOKOB 3aBUCUT OT TEKYIIIETO COCTOSTHUS
Java—MammHbI 1 Ha BallleM KOMIBIOTEPE MOXKET ObITh UHBIM. [ JTaBHOE, YTO Ka)IbIif TOTOK
IIPaBUJIBHO BBITIOJIHSIET CBOIO PabOTy 0€3 MoMeX CO CTOPOHBI IPYTUX MOTOKOB.

Teneps monpoOyiiTe ynanutsh «00epTky» synchronized (res) {...} ¥ BHOBb 3aITyCTHTh IIPOTPaAMMY.
PesynbraT Oyzer BecbMa Jaliek OT 3alyMaHHOTO IpH pa3paboTke nmporpammsl. bosee Toro, npu
Ka)KJIOM CJIE/IyIOIIEM 3aIlycKe IPOTPaMMbl pe3yJIbTaThl € pabOThl MOT'YT pa3IHyaThes!
CamocTosTebHO 00BSCHUTE, B UeM MPHYMHA TAKOTO MOBEIECHHS IPOrPaMMBI.

N3menum nporpamMmy u3 nuctunra 10.6, 4ToObl IpOIEMOHCTPUPOBATH CUHXPOHHU3ALIMIO BHI30BA
Metona. HoBblil BapuaHT npusesieH B tuctuHre 10.7. HazHaueHue nporpaMMbl OCTaeTCst
MIPEKHUM — Ka)K/IbIi MOTOK JTOJDKEH MOCIJIEIOBATENbHO BEIBECTH Ha MevyaTh uncia oT 1 jo 5,

HE JI0IyCKasi BMEIIATENbCTBA IPYTUX NOTOKOB. TOJIBKO Tenepb MbI UCIIOJIb3yeM OOIIUI METO,
K KOTOpoMy oOpamarorcsa noToku. [loka MeTo oTpabaThIBAET BBI30B OJJHOIO IIOTOKA, OH
3a0JIOKUPOBAH ISl BEI30BA U3 APYTHX MOTOKOB.

OOpaTtuTe BHUMaHHE, YTO B JJAHHOM CITy4ae OOIIMM PECYPCOM SIBIISIETCSI OOBEKT Kitacca
CommonResClass, m03TOMy CHHXpOHH3UPOBAaHHBIM OOBSIBICH METOI increment () 3TOro Kiacca,
a "He meto 1 run (). Jlero B ToM, 9TO Kax bl 3K3eMIUIsIp 00beKTa MOTOKa 001a/1aeT COOCTBEHHBIM
MeToioM run (). Peanm3arus meroaa run () CBOJUTCS K BBI30BY 00111ero MeTo 1a increment ()

B COCTaBe 00IIEero pecypca res.



Jluctunr 10.7 Ilpumep CHHXPOHU3AINHU MOTOKOB Yepe3 CHHXPOHH3UPOBAHHBII METO/
// KJ1acc, B KOTOPOM OITHCAH OOIIMIT METOT

class CommonResClass {

int x=0;

// 0OBSBIISIEM CHHXPOHH3HUPOBAHHBIA METON

synchronized void increment () {

x=1;

for (inti=1;1<=5;i++) {

System.out.printf (»%s %d \n», Thread.currentThread().getName (), x);

X++;

try {

Thread.sleep (100);

}

catch (InterruptedException e) {}
}

}

}

// k;mace it CO3JIaHMsI TIOTOKOB

class CountClass implements Runnable {
CommonResClass res;

// KOHCTPYKTOP KJ1acca

CountClass (CommonResClass res) {
this.res=res;

}

// peanm3arnust Metoaa run ()
@Override
public void run () {

res.increment ();

b
b



public class Listing10 7 {

public static void main (String [] args) {

// co3maem o0bekT Kiaacca CommonResClass
CommonResClass myRes= new CommonResClass ();
// B TUKJIE CO3/Ia€M UYETHIPE OTOKA U 3aITyCKaeM HX
for (int i=1; 1 <5; i++) {

Thread thr = new Thread (new CountClass (myRes));
thr.setName («ITotok "+ 1);

thr.start ();

b
b
j

NnaBa 11. Jlam6aa—BbIpaxeHUs

JIasmMOia—BbIpaskeHus NOSIBUINCH B Bepcuu Java 8 1 mpeCcTaBIIAIOT cO00 peaan3anuio
HETPUBUAIBHON TEXHOJIOTHH, KOTOPOH CII0KHO JIaTh MPOCTOE ONpeAeICHNUE.

O0vekmHOo-0pueHMUpoB8anHvlli N0OX00 HE BCETJa ONTUMAIIBHO TIOIXOIUT YISl PEIIECHUs CTOSIIIEH
nepes pazpadoyrkoM 3agadu. s COOBITHITHOTO M MTapaIeIbHOTO MTPOTPaMMHPOBaHUs, yo0Hee
MPUMEHSTh QYHKYUOHATbHBIN NOOX00 — OOBSIBUTH (PparMeHTHI Koj1a (PyHKIMK), K KOTOPBIM MOKHO
oOpamiarbesi B MPOU3BOJIBHOE BPEMS U3 MPOU3BOJIIEHOTO MECTa MPOTpaMMbl. Bo MHOTHX citydasx
CTPYKTYPHBI U3 KJIACCOB U OOBEKTOB «HA BCE CITy4aH KU3HU» BBITIIAIAT UCKYCCTBEHHO U JIUIIb
3arpOMOXK/IAI0T IPOrpaMMy, TOTIa Kak Habop QYHKIMI y100eH 1 yMecTeH.

He cinenyer yrBepknarh, 4T0 OJUH U3 3THUX IIOAXON0B tydme. Ha camom nene, MakCUMalIbHYIO
OT/a4y IIPUHOCUT IIPOJYMAHHOE COYETAHUE JABYX IOJXO0JI0B B OJTHOM s3bIKe. [ToaTOMy
MIPOTPAMMHUCTHI C PAJOCTHIO MPUBETCTBOBAIIN PEATTH3AIHIO JITMO1a—BBIPAKEHH B sI3bIKE Java.
JIsMO1a—BbIpaskeHUs O3BOJIAIOT JIETKO U IIPOCTO A00aBIISTh (PYKIIMOHAIBHBIE KOHCTPYKLIUU
MOBEPX 00BEKTHO-OPUEHTUPOBAHHOW OCHOBBI.

C TeXHUYECKOM TOUKH 3PEHHUS, JIAMOOA—EBbIpadiceHue npedcmasisiem cooou 610K Kooa, KOmopblil
MOJCHO nepeoamnv 8 Opy2oe Mecmo npocpammbl U 6bINOIHUMb NO3JHCE NPOUZBOTILHOE KOTUUECTNBO
pas. Ilouemy 3TO HACTOIBKO Ba)KHO, YTO MOBJICKIIO 32 CO00M TOpaboTKy si3bika? [{eno B Tom, 94TO
B IIPOTPAMMHPOBAHUH MTPHIIOKEHHUI TIOCTOSTHHO BO3HUKAET CUTYALUS OMIOHCEHHO2O GbINOIHEHUSL
koxa. Hampumep, Takas 3aypsiHasi CUTyaIus, Kak 00paboTKa HaKaTusi KHOMIKA MeHI0. OYeBHTHO,
9TO KOJT 00paboTUMKa JODKEH OBITh IPUTOTOBIICH 3apaHee U BbI3BaH NMPH HAKATUU KHOIKH.
Jpyroii mpumep — 006paboTka HaxkaTus (PYHKIIMOHAIBHBIX KJIABUII HA KiIaBuarype. B 06omx
clydasix He00X0IMMOCTh BBIIIOJHEHHS KO/1a BO3HUKAET B MPOU3BOJIHBI MOMEHT PaOOTHI
MIPOTPaMMBI M ITPOU3BOJIEHOE KOJIMYECTBO pas.

OtnenbHO MpobeMoit s3pika Java siBIsieTcss HEBO3MOYKHOCTb MepeaaTh (YHKIIUIO B KAYeCTBE
apryMeHTa Apyroi (yHKIHHU, XOTS MOTPEOHOCTH B 3TOM YaCcTO BO3HUKAET MPH PELICHUN
MIPUKIIAIHBIX 33/1a4.



Jlo mosiBieHMSI TsiMO1a—BBIPAKEHUH B sI3bIKE Java He OBbIJI0 BOBMOYKHOCTH IPOU3BOJIEHO
OOBSIBIIATH M UCHIOJIB30BATh OJOKH KOAa. Bl HEpeMEeHHO JOJKHBI OBUIN CO3/1aTh OOBEKT,
MIPUHAUIEKALIUI KJIaccy, B KOTOPOM OIKCAaH METOJ C HYKHBIM K0/1I0M. CUTYyalusl YCIOXKHAETCS
elie OoJiblle, Koraa Hajlo Bocnosb3oBaTbes API s3bika mnn 6ubamoTekaMu CTOPOHHUX
pa3paboTynKoB. BMecTO TOro 4TOOBI MPOCTO MUMOXOJIOM BOCIIOJIB30BAThCS TOTOBOM (DyHKIIMEH
(¢pparmenTOM K0/1@), BBI JOJDKHBI ONIATH-TaKH CO37aTh 0OBEKT KiIacca, peau3yonero Hy:KHYO
(YHKIIMIO ¥ JIUIIb 3aTEM BBI3BAaTh METOJl O0BEKTA.

WNubiMu cioBamu, B si3bIke Java 10 Bepcun 8 OJI0K KoJ1a JIN0O UCTIONTHSAETCS cpasy, Tu0o OyapTe
T00psI coOMIOCTH BCe (POPMATBHOCTH 00BEKTHO—OPHEHTHPOBAHHOTO MTPOTPAMMHPOBAHUSI.

B npyrux sizpikax BO3MOXKHOCTH pabOTHI ¢ OJIOKaMH KOJla CYIIECTBOBAJIA H3HAYAIBHO, OJTHAKO
co3zaTenu Java J10JIro COnpOTHUBISUTACH 100aBICHUIO HOBOH (pyHKIIMOHANIBEHOCTH. OHI
CIpaBEeAIMBO MOJIATrald, YTO MPEUMYIIECTBO S3bIKa Java 3aKIII04aeTcs B €ro MpoCTOTe

u nocnegoBarenbHoctu. HeoOnymanHoe no0aBieHne HOBBIX MEXAHU3MOB JIMIIb HA TOM
OCHOBAHUH, YTO OHM JIAIOT O0Jiee KpaTKUH KOJ, MOKET IPUBECTH K HAPYIIEHUIO LIEIOCTHOCTH
CTPYKTYpHI s3b1Ka. O1HaKO MOTPEOHOCTH pa3pabOTYMKOB, UCTIOJIB3YIOMUX Java (0cOOeHHO st
npunoxernii Android) Henp3st urHOpupoBaTh. [T0TpebOBaIOCH HECKOIBKO JIET SKCIIEPUMEHTOB,
9TOOBI MOHATH, KAKUM 00pa3oM pacmupuTh Java Ui QyHKIMOHAIEHOTO MTPOTPaMMHUPOBAHUSL.
HToroM 3THX HUCCIIEAOBAHUH CTaNU JIIMOIa—BBIPAKEHUSI.

11.1 CuHTakcuc namobaa—BblpaXkeHUn

Omnucanue JISIM6IIa—BBIpa)KCHI/ISI IIOXO02KE€ Ha OIIMCaHuEC METOJa, HO 0e3 Ha3BaHUs
u uneHTudukaropa Tumna. B obmiem ciaydae, B KpyrilbIX CKOOKaxX OMHCHIBAIOTCS apryMEHTHI
BBIpAXKEHUs, a B QUTYPHBIX CKOOKax pazMeniaercsi 070K KOMaHI:

(aprymeHTsl) -> {KOMaH/bl }

AprymMeHTbl IEPEUUCIIAIOTCS Yepe3 3aMATYI0, & KOMaHIbl Pa3AEsaIOTCS TOUKOH C 3amsToH,
HanpuMep:

(int a, int b) -> {int c=a*b; System.out.println (c);}

Ecnu xomang MHOTO, TO 7711 OOJIBIIIEH HATJISITHOCTH UX MOKHO Pa3MECTUTh OCTPOYHO. B Takoi
3anucy JsIMO0Ja—BbIpaXkeHHUE elle O0JblIe MOX0XKE Ha ONMCAaHUE METO/1a:

(int a, int b) > {
int c=a*b;
System.out.println (c);

}

.HSIM6IIa—BBIpa)KCHI/IC MOXET B03BpaHIaTI> 3HAYCHHUEC B AIBHOM BUJIC. I[J'ISI 3TOT'O I/ICHOJIB3YCTCSI
00bIYHAsA KOMaH1a return;

(int a, int b) -> {
return a*b;

}

Tun pe3yiibTaTra JISIM6I[a—BBIpa)KCHI/ISI HUKOT'JIa HC YKAa3bIBACTCA U BBIACHACTCA U3 KOHTCKCTA
HUCIIONb30Banus. Eciu Tun BO3BpalacMoro 3Ha4€Hud HE COOTBCTCTBYCT OKNAACMOMY U HE MOXKET
OBITE MMPUBCACH aBTOMAaTUYCCKU, TO BOSHUKHET OIMOKAa BBINOJIHEHUS mporpaMMal.



He AOIMYCKArOTCA JI5IM6IIa—BI)Ipa)KCHI/ISI, KOTOPBIC BO3BpallatOT 3HAYCHHUEC TOJIBKO B HEKOTOPBIX
cirydasx. HaHpI/IMep, HEAOIMYCTUMBIM SABJISICTCS JISIM6IIa—BBIpa)KCHI/IC

(int a) -> {if (a <0) return -1;}

IMOTOMY YTO OHO BO3BpalIA€T 3HAYCHUC HEC IMPU BCCX 3HAUCHUAX apTr'yMCHTA.

[Tpu oncanum JsIMO1a—BBIPAKEHUS TIOTYCKAIOTCS YIIPOIIECHUS:

— Ecnu nsaMO1a—BbIpakeHuEe HE UMEET apTyMEHTOB, TO UCIIOJIb3YIOT ITYCThIE KPYTiible CKOOKH.

— Tun aprymenTa jasmM0/1a—BbIPa)KEHUSI MOKHO HE YKa3bIBaTh, €CJIU €10 MOXKHO ONPEICIUTh
UCXOJ1 U3 KOHTEKCTA UCIIOIb30BAHHUS.

— Ecnu B 1aMO1a—BBIpaKEHUH TOJIBKO OJIMH apTryMEHT, THI KOTOPOTO HE YKa3aH, TO KpyrJjble
CKOOKM MOKHO HE UCIIOJIb30BATh.

— Ecnm Teno nsiMOaa—BBIpaXeHHUs COCTOUT BCETO U3 OJIHOM KOMaH[bl, TO (PUT'YpHBIE CKOOKH
MO>KHO HE MCIIOJIb30BaTh.

— Ecnu enuHcTBeHHAs KOMaH/a B Teje JIMOja—BBIpaKEHUsI COCTOUT M3 OllepaTopa return,
KIIFOYEBOE CJIOBO return MO>KHO HE MCIOJIb30BaTh.

C yueToM JIOMyCTUMBIX COKpAIEHUI MOKHO MPUBECTH TaKHE PUMEPHI 3alICH
IIMO/1a—BBIPAKEHUS:

int a = (b,c) -> b*c;
() -=> {for (int i=0;i <10;i++) System.out.println (i);}

He cnenyer upe3mepHO ycepACTBOBATh B UCIOIb30BAHUYU COKPALICHUN M YMOIYaHUM, 0COOEHHO
BO BpeMs H3y4eHus si3bika. JIroboe yrpouieHre J0KHO ObITh YMECTHBIM M HE 3aTPYIHSATh
ITIOHUMAaHHE KOJ1a IPOrPAMMBI.

JHanbHeliiee o0cyxieHue JI1IMOaa—BBIpaXEHHUI HE UMEET CMbIciIa 0€3 IPAKTUUECKUX TPUMEPOB
UX Kcrosb3oBanus. Ho cHavasa BbI 10JIKHBI TO3HAKOMUTHCS] ¢ 0COOEHHONM KOHCTPYKIUEH sI3bIKa
Java — ¢hynxyuonanouvivu unmepgheticamu.

11.2 PyHKUMOHaNbHbIE UHTEpPENChbI

C o6mum noHsTHEM UHTEpQeiica BbI TO3HAKOMIIIUCH B pazfene 8.2. QyuKyuoHabHble
unmep¢eticol B Java 8 — 3T0 HHTEPPEHCHI, KOTOPBIE COICPKAT MOAbKO 00UH AOCTPAKTHBIA METO/.
Jlo BeIXOa Bepcuu Java 8 mojipa3ymeBasioch, 4To Bce MeToAbl nHTep(deiica abctpakTHbie. Teneps
uHTEepQEc MOKET coIepKaTh METOIBI IO YMOJIYaHUIO, PeaTn3anus KOTOPHIX y:Ke 00bsIBIeHa

B uHTepdeiice. Ho GpyHKIMOHANBHBIN HHTEp(hEiic MOKET COIepKaTh OJMH M TOJIBKO OJHH
aOCTpaKTHBIA METOM, MHAYE OH MepecTaHeT ObITh (DYHKIIMOHATBHBIM.

[Mepen onmucanueM GyHKIIMOHATBHOTO HHTEp(dEiica peKOMEHyeTCsl TOMENIATh HOTAIHEO
@Functionallnterface. DTa HOTanuMs 3aCTaBIsET KOMITHIISTOP MIPOBEPUTH, TEHCTBUTEIBHO JIN
uHTepdeiic sapnseTcs QyHKINOHATBHBIM, HalIPUMED:

@Functionallnterface
interface mylnterface {

abstract public void myMethod ();



}

B nannom npumMepe o0bsiBiIeH nHTEpdeiic mylnterface, KOTOpPbIi JEHCTBUTENBHO SBISETCS
(bYHKIMOHATIBHBIM, TOTOMY UTO COJIEPXKHUT €AMHCTBEHHBIH abcTpakTHBIM MeTo myMethod ().

@OyHKIIMOHATBHBIN HHTEpdEic He 00sI3aTeIbHO JO0JKEH COJepKATh ONMCaHUe a0CTPAKTHOTO
METO/1a B SIBHOM BHIe. AOCTPaKTHBIA METO/I MOKHO HACJIEIOBATh OT POJUTEIHLCKOTO UHTEp(ekica
B HEM3MEHHOM BH/IE WJIH, TP HEOOXOMMOCTH, IEPEOTIPEICIIUTh B JOUEpPHEM HHTEpderice.

Ocobennocmsb (hYyHKYUOHATbHBIX UHMEPDElCO8 3aKTI0UAemcst 8 MOM, YMOo JAMO0A—eEblpadicene
Modicem Oblmb nepeoano abcmpakxmuomy memoody unmepdghetica. VIHBIMHU CIIOBaMU, TeTIeph
JOCTYITHBI JIBA MOIX0/IA:

— TpanuoHHBIN — OnMcaTh Kiace, KOTOPBIA peaan3yeT MeTo 1 HHTepdelica, 3aTeM co3aaTh 00BEKT
KJlacca ¥ BbI3BATh METOJ OOBEKTA.

— HoBBlif — TPOCTO «3aKMHYTHY» (PparMeHT KoJJa Ha BBIIOJIHEHHUE B HY)KHOE BPEMS M C HY)KHBIMH
apryMeHTaMH.

Kak BbI 1ymaerte, uyto ynoonee?

Tenepp Bbl NOHUMAETE, B YEM 3aKJIFOYAETCS HA3HAYEHHE U T10J1b3a JIIMO1a—BbIpakeHui. OcTanoch
pa3o0paTh TEXHUUECKHE NTPUEMBI PaOOTHI C JIIMOAa—BBIpaXXEHUSIMU. Bripouem, 3Tux npuemMosn
JOCTaTOYHO MHOTO, U MBI HE OyZIeM TeperpykaTh BBOAHBIN KypC HCUEPITBIBAIOIIUMH OTIHCAHUSIMH,
a pacCMOTPUM TOJIbKO 0a30BbI€ PUMEDPHI.

11.3 Ucnonb3oBaHue NnAaMb6aa—BbIpaXXeHUn

B paznene 8.2.1 maHo onpenenenue nHTEpEHCHON TEPEMEHHOM, KOTOPast CChIIIAeTCS Ha 0OBEKT
KJlacca, peanusytomiero uatepdeiic. Haunnas ¢ Java 8 unrepdeiicHas mepeMeHHas MOXKET
CCBIIATHCSI HA JIIMOITa—BBIpAYKEHUE, HO TPU YCIOBHH, YTO MHTep(deic QyHKIIMOHATLHBIN,

a KOJIMYECTBO M THUII ITAPaAMETPOB aOCTPAaKTHOTO METO/]a COOTBETCTBYIOT MapaMeTpam
1IMO1a—BBIPAKEHUS.

Korna mb1 nprcBanBaeM uHTEp(deHCHON TepeMEeHHO JTsIMO1a-BhIpaKEHNE, Ha CAaMOM JIeJie

B HeZlpax Java—MaluHsl co3/1aeTcs 00bEKT Ha OCHOBE aHOHUMHOT'O KJIacca, Peaan3yIoIIero
TaHHBIN UHTEp(EIC, a B KauecTBE KO JUIsd ONPEeIIEHNs] a0CTPAKTHOTO METOA UCIIOIb3YeTCsl KOJT
nsaMOna—abIpaskeHus. Ho 3TH 1efcTBUS BBINOIHSIOTCS aBTOMAaTUYECKH, U MbI O HUX

HE 3ayMbIBacMCsl.

PaccmoTpuM mpocToii mpuMep MCTIOIb30BaHUS JIIMO1a—BBIpAXKEHUS U (PYHKIIMOHAIEHOTO
uHTepdeiica, npuBeAeHHbIN B mucTHHre 11.1.

Jluctunr 11.1 Illpumep ucnoab3oBanus JsiM01a—BbIPAKEHUS
// 0OBsiBISIEM (YHKIMOHATIBHBIN HHTEPDEFiC

interface MyFunction {

// METOJI TI0 YMOJTYaHUIO

default void doit (int n) {

System.out.println («Pe3ynbsraT: "+calc (n));

}

// aBCTpaKTHBIN METO]T



double calc (int n);

}

public class Listingl1 1 {

public static void main (String [] args) {
// mpucBanBaeM JsIMO/1a-BhIpaKEHNE

// (Bo3BenieHUE B KYO)

MyFunction Cube= (int n) -> {

return Math. pow (n,3);

}3

// (BO3BeieHUE B KBaIpar)

MyFunction Square= (int n) -> {

return Math. pow (n,2);

}3

/I (yMHOX€EHUE HA 5)

MyFunction Mult= (int n) -> {

return n*5;

}3

// oTnipaBiisieM ko1 BeipakeHus: Cube
Cube.doit (3);

// oTTIpaBIIieM KOJ BBIpaXKEHHsI Square
Square.doit (12);

// oTrIpaBsieM KoJ BeIpaxkeHust Mult
Mult.doit (5);

// iepeotipeessieM ko1 Beipaxerus: Mult
Mult=n-> n*10;

// TIOBTOPHO OTHpaBIIsieM KOJ BhIpakeHus: Mult

Mult.doit (5);

b
b

[Tporpamma HauMHAETCs C OMUCAHUS (PYHKIIMOHAIBHOTO HHTEp(derica, KOTOPBIN COAEPKUT METOT
o ymomdaauio doit () m abcrpakTabIid MeTo cale (). [Ipu 3ToM abCTpaKTHBIN METOJ BRI3BIBACTCS



HE HaNpsMYIO, a U3 METO/Ia [0 YMOJIYAHUI0. TaKoil mpUeM MO3BOJISIET UCIIOIb30BaTh HEKUW €TMHBIN
KOJI, THOKO COEIMHSISI €r0 ¢ TEM KOJIOM, KOTOPBIN MPU MOMOIIH JISIMO/1a—BBIPAKEHHI TepeacTcst
abCTPaKTHOMY METOJTY.

B riaBHOM KJ1acce MBI OITUCHIBAEM TPH JISIMOIa—BBIPAKEHHS U TIPUCBAMBAEM UX UHTEPPEHCHBIM
nepemeHHbIM Cube, Square u Mult. B s3p1ke Java HeT omnepaTtopa BO3BEIEHHS B CTENIEHbB, TIOATOMY
UTsL BO3BEICHUS apryMeHTa B KyO M KBaJpaT Mbl BBI3BIBAEM METO]I pOW (X,y) BCTPOEHHOTO
cTaHAapTHOTO Kinacca Math. Jlanusiid Mmetox Bo3Bparaet T double, mo3ToMy THIT aOCTPaKTHOTO
KJacca calc Toxxe jgoinkeH ObITh double.

Jlanee B rJ1aBHOM KJlacce MBI TIOOUEPEIHO BhI3bIBaeM MeTo doit (n) Ayt Bcex Tpex nHTepdencHBIX
nepeMeHHbIX. [Ipu 3TOM KO COOTBETCTBYIOIIETO JITMO1a—BBIPAKEHUS TepeaeTcs B aOCTPaKTHBIN
MeToJ. MBI IOMHUM, YTO Ha CaMOM JIeJIe CO3/IaeTCsl HOBBII aHOHMMHBIN SK3EMILISp Kilacca U T.1.,
HO 3THU IICI\/JICTBI/ISI MPOUCXO AT «3a KyJIhuCaMu» Java—wmamunel.

3arem MBI IepeonpeensieM Ko IsMO1a—aBbIpaskeHrst Mult 1 TOBTOPHO OTIIPaBIsieM €ro
Ha BBIIIOJIHEHHE.

Pe3y.]IBTaT BBIIIOJITHCHHUA MTPOTPAMMBI BBIIJIAAWUT CJICAYHOIIUM 06pa30M:
Pesynbrar: 27.0

Pesynbrar: 144.0

Pesynbrar: 25.0

Pesynbrar: 50.0

Mpl yOe TuiInich, 9TO MOKEM B JIF000H MOMEHT TiepeiaTh a0CTPaKTHOMY METO Ty TIPOU3BOJILHBIN
KO, U OH 6y2ICT BBITIOJIHEH B HY)KHBIﬁ moMmeHT. boiee TOro, Ko JISIM6I[a—BBIpa)KCHI/I$I MOKHO
MOU(UIMPOBATh. BaskHO JHIITE, YTOOBI CUTHATYpa 3TOTO KO/ (THUI M KOJIMYECTBO TapaMeTPOB)
COBIIAJIaJIa C 3asIBJIEHHOM CUTHATYpOM aOCTPaKTHOTO METO/A.

11.3.1 Ilepenaua asimMo1a-BbIpaXKeHHsI METOAY B KauecTBe MapaMeTrpa

JIsimOa—BBIpaXKEHHUS MOYKHO TIEpeaBaTh METO/IaM B KauecTBe rmapaMmerpa. PaccMoTpum mpumep
n3 nuctuHra 11.2. Ilporpamma BBIYUCIISET CyMMY BCEX YETHBIX YHUCEN U3 3apaHee
copmupoBaHHOTO MaccuBa. Kaxkioe 9rcio Ha/lo MPOBEPUTH HA YETHOCTh. Y CJIOBUEM YETHOCTH
SIBJISIETCS BBITIOJIHEHHE YCIIOBUS N%2==2 (OCTaTOK OT JIEJICHUS Ha J[BAa PaBEH HYJIIO).

JIncrunr 11.2 lepenaua nam0aa—BbIpakeHUsl B KauecTBe apaMeTrpa
// pyHKIMOHANBHBIN HHTEp]ETic
interface myFunction {

boolean isTrue (int n);

}

public class Listingl1 2 {
public static void main (String [] args) {

// omipesensieM yCIOBUE TPOBEPKU



myFunction term = (n) -> n%2==0;

/I popMupyeM MacCUB YUCEI

int [Jnums = {1,2,3,4,5,6,7,8, 9};

// BBI3BIBaEM METOJ Sum (), KOTOpOMY TepeaeM

// nstMOa-BBIp@KEHUE term B Ka4yecTBE apryMeHTa
System.out.println (sum (nums, term));

§

// omuCcBhIBa@M METO/T JJIsl BEIYUCIICHHSI CYMMBI
private static int sum (int [] numbers, myFunction func)
{

int result = 0;

// mepedbupaem 3EMEHTHI MaCCHBa

for (int i: numbers)

{

if (func.isTrue (1)) result +=i;

§

return result;

§

§

B nanHOM nprMepe Mbl onicany (GyHKIIMOHAIBHBIN HHTEp(dEIC, KOTOPBI COCTOUT
U3 €IMHCTBEHHOTO a0CTPAKTHOIO METO/a. DTOT METO/] BO3BPAILIAET JJOTHUECKOE 3HAYEHUE true eciu
nepeaanHoe eMy JIIMOaa—BbIpaKeHNE UCTUHHOE.

[IpoBepky Ha YeTHOCTh OPOPMIISIEM B BHJIE JISIMOJa—BBIPaKEHUS U IPUCBAUBAEM CCBLUIKY Ha 3TO
BbIpakeHHE HHTep(elCHON TepeMeHHOM term:

myFunction term = (n) -> n%2==0;

B Tene riaBHOro Kj1acca ONMUCHIBAEM 3aKPBIThIN CTATUYECKUH METOJ sum () KOTOPBINA BBITTOJIHSET
nepe0op BCEX AIEMEHTOBA MACCHBA M CyMMHUPOBAHHUE YETHBIX YHCEIL.

[Tpu BBITIOTHEHUU TIPOTPAMMBI B TeJI€ TJIABHOTO KJlacca MPOUCXOIUT BBI30B MeTo1a sum (),
KOTOPOMY apryMEeHTaMU TIEPEIAalOTCsl MACCHB YHCEN U MHTEp(EiCHAs TepeMeHHAsT THUTIA
myFunction:

System.out.println (sum (nums, term));

[Tepebop 21eMeHTOB MacCHBa PeaIM30BaH MPHU MOMOIIH YXKe 3HAKOMOU BaM CIIeIIHaIbHONU (POPMBI
oneparopa for (pazoen 5.1.2).



Crnenyet netanbHO pa3o0OpaTh, UTO MPOUCXOIUT MIPH BBI30BE METO1a sum (nums, term). Ccblika
Ha JIIMOTa—BBIpa)KEHHUE term MpUCBaNBaeTCs JIOKAIbHON nepeMeHHoi func. MHaue roBopsi, B 3TOT
MOMEHT MBI IlepeaaeM JIsIMO1a—BbIpaKeHUE term MEeTO Iy sum () B KauecTBE MapaMmeTpa.

B crpoke if (func.isTrue (i)) result += i; mpoucxoauT BbI30B abcTpakTHOTO MeToa isTrue ()

C MOJICTAHOBKO# B HET0O KoJia JsiMO1a—BbIpaxkeHusl. Ecii 3HaueHne BBIPaKSHUSI HICTHHHOE, TO
metof isTrue () Bo3Bpamiaer JJOrndeckoe 3Haue€HHe U BBIMOJHAECTCS KOJI JIOTHYECKOT0 oreparopa if.
[TockoiibKy OJI0K YCIIOBHOTO OIEepaTopa COCTOUT BCETO U3 OJJHOM KOMaH/Ibl, (PUTYpHBIE CKOOKH
MOYKHO HE MCIOJIb30BaTh.

Pazymeercs, B JaHHOM MpuUMeEpe MOKHO OBLIO 00OHTHUCH 0e3 JIIMO1a—BBIPAKEHUS U TIPOCTO
MIPOBEPATH YETHOCTh YMCIIA B OTlepaTtope if, Ho mepe HaMu CTOsUIa 3a7a4a HarJIsIHO
MIPOJIEMOHCTPUPOBATH MEXAHU3M TIepeiadur OJIOKOB KOJa B Ka4eCTBE apryMeHTa METO/Ia.

11.3.2 Ucnoab30BaHue CCHIJIKA HA METOA 00bEeKTAa

Ccpuika Ha MeTOJ1 00BEKTA MO3BOJISIET OTKA3aThCs OT HAMCAHUS JISIMO/1Ta—BbIPAYKEHUS U YKa3aTh
Ha KOJT IMEIOIIETOCS METOA TaM, TIe OXKHIaeTcs JIIMO1a—BbIpaxkeHue. [ yka3aHus CChUIKH
IIpUMEHSIETCS onepaTop:: (ABOMHOE TBOETOUNE), HATPUMED:

Mylnterface A=myObject::method (x,y);
DTa 3amuch SKBUBAJIEHTHA HSIM6I[3—BBIpa)KCHI/IIO
Mylnterface A=(x,y)->myObject.method (X,y);

B mo0oM cimydae MBI ccbuTaeMcst Ha «roToBBI» koa Meroaa method (X,y) o6sekra myObject. DToT
KOJI OyZIeT BBITIOJHEH, €CJIM MBI 00paTUMCS K METOJTy Yepe3 HHTep(EHCHYIO IepeMEHHYO:
A.method (x,y).

Bbl MOkeTe cripocuTh, 3a4EM HYKEH «IIOCPETHUK» B BUJIE UHTEPPEICHON IEPEMEHHOM, ecin
00BEKT U METOJI BCE PAaBHO OOBSIBIIEHBI, 1 MOKHO OOPATUTHCS K 0OBEKTY METO/Ia TPATUIIMOHHBIM
ciocobom? MHTepdelicHoi nmepeMeHHOH MOYKHO B JIF000 MOMEHT IMPUCBOUTH CCBHIJIKY Ha KOJT
JAPYroro METoa B 3aBUCUMOCTH OT BHEUTHUX COOBITUN MIIN JIOTUKU PaOOTHI IIPOTPAMMBI.

Bo MHOrux ciydasx 3To oueHb yjo0Ho. B nmuctunre 11.3 npuBeneH npumep MCHoab30BaHuUs
CCBIJIOK Ha MeTo/1bl 00bekTa. [IporpamMma fnomkHa oOpaboTaTh 3apaHee 3aJJaHHbIE JIEMEHTBI
IIEJIOUMCIIEHHOTO MaccuBa. Eciy 3HaueHne 31eMeHTa YeTHoe (IenuTes Ha 2 0e3 ocTaTka), To
BBIBOJIUTCS PE3YJIbTAT JENICHHS Ha JBa. B OCTaNbHBIX ClydasiX BRIBOJUTCS HCXOTHOE 3HAUCHHE.

Jluctunr 11.3 Ilpumep ucno/ib30BaHusI CCHIIOK HA METOIbI 00bEKTA
// byHKIMOHANBHBIN HHTEpdEiic

interface mylnterface {

int calc (int n);

§

// kmace

class MyClass {

// neneHue Ha /Ba

int div2 (int n) {



return n/2;

}

// IpOCTO BO3BpAIaeM 3HAUYCHUE
int none (int n) {

return n;

}

§
public class Listingl1 3 {

public static void main (String [] args) {

// co3maemM 0OBEKT Ki1acca

MyClass obj=new MyClass ();

// 0OBsIBIISIEM UHTEPPEHCHYIO IEPEMEHHYIO
mylnterface tmp;

/I popMHUpyeM MacCUB UCXOTHBIX 3HAUCHUN
int [] nums = {1,2,3,4,5,6,7,8,9,10};

for (int i: nums)

{

if (1%2==0) {// ecnu nenutcs Ha 1ABa

// TO HCTIOTB3yeM METOJI JICJICHUS Ha JIBa
tmp=obj::div2;

§

else {// mist Bcex ocTambHBIX

// BBIBOJMM UCXOTHOE YHCIIO
tmp=obj::none;

§

System.out.println(tmp.calc (i));



B sToM npumepe Mbl 00bsBUIM (PYHKIMOHATBHBIA HHTEP(ENC, COCTOSAIINNA U3 €TMHCTBEHHOTO
abcrpakTHOTO MeToa calc () u Kmacc, cocTosImiA U3 TByX MeTo10B. [IepBhIif MeTO1 BO3BpaIiaer
pe3yabTaT AeJIeHMsI Ha JIBa, BTOPOM BO3BpallaeT HEM3MEHHOE 3HaUEHUE.

B rinaBHOM Ki1acce Mbl cozaeM 00bekT kiacca MyClass, 00bsiBiIsieM IepeMeHHYI0 HHTep PercHOTOo
TUna 1 GOPMHUPYEM MacCUB UCXOJHBIX 3HAUCHUH. K amomy momenmy ¢ unmepgheucHotl
nepemMeHHOU He C8A3aH HUKAKOU KOO.

Jlanee npoucxoaut nepedop 3HaYeHU MaccuBa B IUKJIE. ECiu nCX01HOE YK CIIO YETHOE, TO
uHTEepECHON epeMeHHOH tmp mprcBanBaeTcs cchuika Ha MeTo div2 () oObekTa obj. Bo Bcex
OCTaJIbHBIX CIy4asx HHTepdercHas mepeMeHHas MmoJyJaeT CChbUIKY Ha MeTo none (). 3atem
cpabateiBaeT o0IIast A1 BCeX Cy4aeB KOMaH/1a BBIBO/IAa Ha TI€YaTh.

bnaronaps paccMOTpEeHHOMY MEXaHU3MY CCBIJIOK Mbl MOKEM OpPraHU30BaTh F’MOKYIO U XOPOILIO
CTPYKTYpPUPOBAHHYIO 00pabOTKy COOBITHI U cUTyalnii (COOBITUIHOE TPOTrpaMMHUPOBAHHE).

Java o4eHb CTpPOro clieUT 3a COOIOACHNEM THIIOB TAHHBIX, TIOATOMY TI0Ipa3yMeBaeTCs
a0COJTIOTHOE COBIAJICHNE CUTHATYP aOCTPAKTHOTO METO/a U METOa 00BEKTa, Ha KOTOPBIi
MOJTy9aeT CChUIKY MHTep(delicHast mepeMeHHast, Halpumep:

int calc (int n);
u
int div2 (int n)

Ho IIpU ONMUCAaHUU CCBIJIKM Ha MCTO/] TUIT JaHHBIX U KOJUYCCTBO APryMCHTOB YKa3bIBATh HC HAJIO,
IMOCKOJIbKY OHH YK€ YKa3aHbl B OITMCAHHUKU MECTO/1a:

tmp=obj::div2;
11.3.3 Ucnoab30BaHue CCHLIIKH HA METO/ KJIacca

KpOMe CCBIJIOK HA ME€TO/IbI 00BbEKTa MOJKHO CCBIJIATHCS Ha METO/I Kj1acca. MCTOIII/IKB.
HCIIOJIb30BaHUA CCBIJIKH 3aBUCHUT OT TOI'O, ABJIACTCA JIU MECTOJ CTATUYCCKUM, UJIN HECT. B O6HI€M
BUJI€ CChIJIKA HA METO/ KJIaCCa UMECT BUJI:

UM KJIacca::uMsda MCTOJa

Ecmu metron necmamuyeckuii u TpeOyeT apryMeHTHI, TO JaHHAsI CChIJIKA COOTBETCTBYET
NsIMOJTa—BBIPAXKEHUIO BHUJIA

(0OBeKT, apryMeHThI) -> 00BEKT. METOT (APTyMEHTHI);

[TosTOMY /I TOJTHOTO COOTBETCTBUS CUTHATYP B (PYHKIIMOHAIBHOM HHTep(eiice abCTpaKTHBIH
METOJ I0JKEH OBbITh OOBSIBIIECH C yKa3aHHEM OOBEKTa Kilacca B Ka4eCTBE apryMEHTa.
[IpoieMoOHCTpUpPYEM 3TO HAIJISIHO HA NTpUMepe U3 nucTunra 11.4.

JInctunr 11.4 Illpumep UCNOJIB30BAHNS CCHIJIOK HA HECTATHYECKHE METO/ABI KJilacca
// byHKIMOHANBHBIN HHTEpdEiic

interface mylnterface {

int calc (MyClass obj, int n);

}



// kmace

class MyClass {

// neneHue Ha /Ba

int div2 (int n) {

return n/2;

}

// IpOCTO BO3BpAIlaeM 3HAUYCHUE
int none (int n) {

return n;

}

j
public class Listing11_4 {

public static void main (String [] args) {

// co3maemM 0OBEKT Ki1acca

MyClass obj=new MyClass ();

// 0OBsIBIISIEM UHTEPEHCHYIO TEPEMEHHYIO
mylnterface tmp;

/I popMHUpyeM MacCHB UCXOTHBIX 3HAUCHUN
int [] nums = {1,2,3,4,5,6,7,8,9,10};

for (int i: nums)

{

if (1%2==0) {// ecnu nenutcs Ha 1ABa

// TO HCTIOTB3yeM METOJI JICJICHUS Ha JIBa
tmp=MyClass::div2;

§

else {// mst Bcex ocTambHBIX

// BBIBOJMM HCXOTHOE YHCIIO
tmp=MyClass::none;

§

System.out.println(tmp.calc (obj, 1));

}



b
b

3a OCHOBY B3siTa Iporpamma u3 JuctuHra 11.3. BHeceHHbIe H3MEHEHUS BBIICIICHBI YKUPHBIM
mpudrom. XoTs MBI B JAHHON TIpOTpaMMe CChUTAEMCsI Ha METO]T KJTacca, BCE paBHO HEOOXOIMMO
cO37aTh 00BEKT ITOrO Kiacca. Bbl yxe 3HaeTe, yTo HaJIM4uue ONMCaHUs Kilacca elle He 03HayaeT
JOCTYITHOCTh KOJa Hecmamuyeckux METO/I0B 3TOro Kiacca. YToObl ko1 MeTo1a OblT pa3MellleH
B MaMSITH U TIOJYYUJI aIpECHYIO CCBUIKY ISl BBITIOJTHEHUS, TOJDKEH OBITh CO3/IaH OOBEKT Kiacca.
Jlanee MBI repeaeM 3TOT OOBEKT B Ka4eCTBE apryMeHTa HHTep(ericHOro MeToa.

B cjrydgac O6paIIICHI/ISI K CTaTUYCCKHUM MCTOJaM CUTyallusl HCMHOTO ITPOIIE. Kak BEI 3HACTEC,
CTATUYCCKUEC MCTOABI JOCTYITHbI oe3 CO3JaHUuA O6’beKTa, 1 K HUM MOXKHO 06pan1aTI>c;1 HaIpAaMyro
yepe3 ums kiacca (pasaen 6.2.4).

[Tpumep MCHOIB30BAHMUS CCHUIKHA Ha CTaTHYECKUI METOJI Kilacca nmpuBeneH B muctunre 11.5.
3a OCHOBY B3SIThI porpaMMbl U3 TUCTUHTOB 11.3 u 11.4. I3MeHeHus BbII€NIEHBI JKUPHBIM
mpUPTOM.

JIncTunr 11.5 Ilpumep HCNOJIB30BAHNS CCHIJIOK HA CTATHYECKHE METObI KJacca

// byHKIMOHANBHBIN HHTEpdEiic

interface mylnterface {

int calc (int n);

}

// kmace

class MyClass {

// neneHue Ha /Ba

static int div2 (int n) {

return n/2;

}

// IpOCTO BO3BpaIlaeM 3HAYCHHE

static int none (int n) {

return n;

}

§
public class Listingl1 5 {

public static void main (String [] args) {
// co3maeM 00BEKT Ki1acca

// 0OBsIBIISIEM UHTEPEHCHYIO IEPEMEHHYIO



mylnterface tmp;

/I popMHUpyeM MacCUB UCXOTHBIX 3HAUCHUN
int [] nums = {1,2,3,4,5,6,7,8,9,10};

for (int i: nums)

{

if (1%2==0) {// ecnu nenurcs Ha 1ABa

// TO HCTIONB3yeM METOJI JICJICHUS Ha JIBa
tmp=MyClass::div2;

§

else {// mist Bcex ocTaabHBIX

// BBIBOJMM HCXOTHOE YHCIIO
tmp=MyClass::none;

§

System.out.println(tmp.calc (i));

§

§

§

[TpuHIMnMaTbHast 0COOEHHOCTH 3TOTO MPUMEpPA 3aKITF0YaeTCs B TOM, 4TO B Kitacce MyClass 06a
MeTo/1a OOBSABIIEHBI, KAK CTATUUECKHE. JTO 03HAYAET, YTO CChUIKM Ha METOJbI JOCTYIHBI 0€3
co3aaHus o0bekTa kiacca. [1oaTomy MBI He co3/jaeM 00BEKT, a CChlJIaeMCcsl Ha METO/ Kilacca,
HarpuMmep:

tmp=MyClass::div2;

Y TIPOCTO TepesiaeM KOJ 3TOT0 METO0/1a Ha BHIMOJIHEHHE B aHOHUMHBIH MeTO1 MHTepderica:
tmp.calc (i)

11.3.4 CcbliikH Ha neperpy:KeHHbI MeTo/

Ecnu B Kitacce onucaH neperpykKeHHbli MeTo/1 (HECKOJIBKO Pa3HbIX METOA0B C OJMHAKOBBIM
Ha3zBaHHWEM, pazden 6.2.2), TO 10 CCbUIKE Ha METOJI HEBO3MOKHO OIPENIEINTh, O KAaKO! U3 BEpCUi
METOJIa UJET peub. B TakoM citydae HY)KHBIH METOJ] «OTIO3HAETCSD) MTPH MOMOIIU HHTEP(ErCHON
nepeMeHHol. PaccMoTpuM mpocToil npumep, NpeACcTaBlIeHHbIH B uctuHre 11.6.

JIucrunr 11.6 Mcnosib30BaHne cCHUIOK HA MePerpyKeHHbie MeTOIbI
// KJTacc ¢ meperpyKeHHbIM METO0M

class MyClass {

// mepBbIi BapuaHT MeTo1a (0e3 aprymMenTa)



void mult () {

System.out.println («BbI3BaH MyCTOM METO/.»);
}

// BTOpO¥i BapHaHT MeTo/1a (C apryMEeHTOM)
void mult (int n) {

System.out.println («Bsi3BaHo ymMHOXXeHUE Ha jBa: "+n*2);

b
b

// mepBbIit nHTEpPDEIic

interface Method1 {

void doit ();

}

// BTOpOIi HHTEpdeEiic

interface Method2 {

void doit (int n);

}

public class Listingl1 6 {

public static void main (String [] args) {
// co3maemM 0OBEKT Ki1acca

MyClass obj=new MyClass ();

// mepBas uHTEpdeiicHas nepeMeHHas
Method1 A=obj::mult;

// BTOpast uHTepdeiicHas nepeMeHHast
Method2 B=obj::mult;

// BbI3BIBaEM TIEPBBIN BapUaHT METOIa
A.doit ();

// BbI3BIBaEM BTOPOI BapHaHT METOMA
B.doit (5);

}

}



B nanHOM npuMepe onmcaH Kkiacc ¢ AByms BepcusiMu merona mult (). IlepBast Bepcus He mosmydaer
apryMEHT U TIPOCTO BBIBOJUT COOOIIEHHE Ha 1MevyaTh. BTopast Bepcus mojy4aeT apryMeHT B BUJIE
IIEJIOTO YUCIIa U YMHOKAET Ha J[Ba Mepe]] BBIBOIOM Ha TeuaTh. Takke OnucaHbl 1Ba aOCTPaKTHBIX
uHTEepdeiica, COCTOSANMX U3 €TUHCTBEHHOTO a0CTPAaKTHOTO METO/Ia ¢ OJTMHAKOBBIM nMeHeM doit ().
Ho mipu 3TOM paznuyaroTcst CHTHaTYphbl a0CTpakTHBIX MeTo10B. CHTHATYpa MepBOTo aOCTPAaKTHOTO
METO/1a COOTBETCTBYET MEepBOM Bepcuu MeTo1a mult (), a CUTHaTypa BTOPOTo aOCTPaKTHOTO
MeTo/1a — BTOpo# Bepcuu Meto1a mult ().

B riaBHOM Kiacce mporpaMMel co3aeTcst 00bekT kitacca MyClass u 00bsiBIsitoTCSt HHTEpdericHbIe
nepeMeHHble A U B, KOTOpBIi prcBanBaeTcsl BU3yaJIbHO OJMHAKOBAas cchlika obj::mult. Ha camom
7ie7ie, B MOMEHT TMPUCBOEHUSI CCHUTKU MPOUCXOINT MPOBEPKA COBIAICHUSI CUTHATYP M TIEPEMEHHOM
MIPUCBAaNBAETCS CChIJIKA HA HYXHbIN MeTo1. [Tocnemyromuii BeI30B MeToaa doit () st o6enx
MepEMEHHBIX HArJISTHO MOATBEPXkAaeT 3T0. Ho ecnu BbI onbITaeTech J00aBUTh ApTYMEHT B CTPOKY
A.doit (), To 3TO BBI30BET OMIMOKY KOMIHIISIIUH.

B kagectBe camocTosTeNnbHON paboThl B ucTHHTE 11.6 00BsiBUTE MeTO B Kitacca MyClass kak
CTaTUYECKHE M BMECTO CCHUIKH Ha OOBEKT MPUMEHHUTE CCHUIKHM Ha CTaTHYECKUE METOIbI Kiacca.

YacTb Il. NMpakTuka
NnaBa 12. Npadmyeckun nuTepdenc: rnaBHoe OKHO

B npezacraBieHNN 00BIYHOTO M0JIb30BATENS KOMITBIOTEPHAS IIPOrpaMMa — 3TO OKHO C KHOIIKAMH,
MEHI0, MOJIIMU BBOJA U IPOYMMHU IpapuuecKuMu 31eMeHTamu. Jlaxe npocreiiiiee OKHO
TEKCTOBOTO TEPMHHAJA MPEACTABISAET OO0 MUHUMAIBHBIN HAOOP rpad)uIecKux KOMIOHEHTOB.

KoHneuHo, BbI 3HaeTe, 4T0 OCHOBHAsi pab0Ta MPOrpaMMbl BBIMOIHSIETCS «3a KYIHCaMU»,

HO TTOJTh30BaTEIb B3aUMOICUCTBYET TOJIBKO C AJIeMeHTaMu rpadudeckoro narepdeiica. [loaromy
pa3paboTKa U mporpaMMHUPOBaHUE HHTEPPEHCOB — OT/ICNIbHAS U OYEHBb BaXKHASI 00JIACTh
IIPOrpaMMHUPOBAHMUSL.

Cpena NetBeans IDE o61agaeT MOIIHBIMY CPEACTBAMH ISl BU3yallbHOTO KOHCTPYMPOBAHUS

U 0TIk rpaduueckux uHTepdericos. ['paduueckuii pegakrop uHTEpdEiica criocodeH

B HEKOTOPBIX ClIydasix aBTOMaTu4ecku crenepuponath noutu 100% HeoOxoauMoro koja
nporpaMmMel. TeM He MeHee, BBl He CMOKeTe 000UTHCh Oe3 TOHMMaHUs CTPYKTYphl HHTepdeiica
Y 3HAaHUS IPUEMOB PaObOTHI C €ro MPOrPAMMHBIM KOJIOM.

[TotHOE OTIMCAaHWE HHCTPYMEHTOB M BO3MOXKHOCTEH rpadudeckoro naTepdetica Java 8 3anumaer
OTACJIBHYIO KHUTY. B namem BBOAHOM KYpPCE MbI OIrpaHUYHUMCA OTTMCAHUEM OCHOBHBIX HOHIATUHU
Y IPUEMOB, KOTOPBIX JOCTATOYHO JUIsl pa3paOb0TKU MPHUIJIOKEHUN Ha4alIbHOIO YPOBHSI.

Pa3paboTtky mporpammer ¢ rpaduueckum untTepdeiicom B cpeae NetBeans IDE MoxHO ycI0BHO
pa3AeUTh Ha CIEIYIOUIME TPYIIbI ICUCTBUM:

— Coznanune npoekra NetBeans.
— Co3znanue rpaduueckoro KOHTEHHEpa B MPOEKTE.
— Co3anue u pa3MenieHne rpaguueckiux KOMIIOHEHTOB.

— Hanucanne o06paboTuMKOB COOBITHI BBOJIA (Ha)KaTHE KHOIIKH, BBOJI 3HAUEHHUS B 110JI€ U Jpyrue
JIEHCTBUS MOJIb30BATEIIA).

— Hanucanue 06paboTunKoB BbIBOAA (TOCTpOEHUE TpaduKa, BEIBO 3HAUCHHS B TI0JI€ U JIPYTHe
NEMCTBUS IPOTPAMMBI).



Co3pnanue rpaduyeckoro koMrnoHeHTa nHrepdeiica pakTuyeckn o3HavaeT co3aanne 0ObEKTa 3TOTo
komnoHeHTa. OOBEKT cO3/1aeTCsl Ha OCHOBE Kitacca. VIHBIMU clI0BaMu, [T KaXXI0TO TUTIA
rpaduuecKoro KOMIOHEHTA CyIIeCTBYET CBOM kiacc. Kitaccel 00beTMHEHBI B epaguueckue
oubruomexu. Ha ceroHAIIHUN AeHB B s3bIKe Java eCTh IB€ CTaHIAPTHBIX OMOIMOTEKH ISl pabOTHI
¢ rpadpuyecknmu komrnoHeHTaMu — AWT u Swing. BobIIMHCTBO KOMIIOHEHTOB MPEACTABICHO

B 00eux OnOImoTekax, Ho OnbmmoTeka Swing 6oJiee HoBasi, U 00J1aaeT OOJIee MUPOKUMU
BO3MOXHOCTsIMU. C Aapyroit ctopoHsl 6e3 oubmmoteku AWT cli0KHO 000UTHCH ITPU OpraHu3aIluu
00paboTku coObiThii. [T0ATOMY HENB3sI CKa3aTh, YTO OJIHA U3 ITUX OMOTUOTEK JTydIIle.

[Tpu noctpoernn rpaduueckoro HHTEpdeiica NpUMeHsIeTCs HepapXusi KOMIOHEHTOB

1 00beJMHEHNE KOMIIOHEHTOB B Tpynmbl. Ha BepimmHe nepapXuu pacroaraercs 21d6Hoe OKHO
npunodicenusi. OHO SBISIETCS KOHmMelHepoM Al BCeX OCTAIbHBIX KOMIIOHEHTOB. B cBOIO ouepens,
BHYTPHU OKHA MOT'YT ObITh pa3MeIleHbl JpYTrue KOHTEIHEPhI, HallpUMep, TaHEJIb MEHIO WM MTaHENb,
coJiepaKaliasi IpOU3BOJIbHBIE KOMIIOHEHTHI.

12.1 Co3paHue npoekTa ¢ rpachnvyeckum nHtepcgpencom

JlaBaiiTe co3qaiuM Hall MEePBBIH MPOEKT ¢ rpaduyeckum naTepdeiicom. OH MPUTOAUTCS IS
JAIBHEUIINX YKCIIEPUMEHTOB, ITIOATOMY CO3JAMTE €ro B COOTBETCTBUU C PYKOBOJICTBOM
1 00s13aTeNbHO COXpaHHTe B narnke npoekroB NetBeans.

3anycture cpeny NetBeans IDE u co3pmaiiTe HOBBII IPOEKT U3 KaTEropuu MPHIIOKEHUH Java.
Hamomuum, 4T0 [T 3TOTO HYKHO BBIOpaTh B MeHI0 @aiij | Co31aTh NPoeKT 1 BEIOpATh
kareropuio Java | [Ipuno:xkenue Java (puc. 12.1).
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Puc. 12.1 Co3nanne HOBOTO MPOEKTa MPUIIOKEHHS Java

B okHe HacTpoiiku napaMeTpoB mpoekTa (puc. 12.2) BBeauTe UM IpoeKTa (B MOEM CIIy4ae 3TO
myGUI). B nannom cinydae HaM He TOTpeOyeTcsl TIaBHBIN Kiace main. [Toka MbI XOTUM JIHIITH
co31ath mpocToii rpaduueckuit uaTepdeiic. Yoepure ranouky B 4ekbokce Bosie nois Co3aaTh
IJIaBHBIN Kjacc. JTo MoJie JOHKHO ocTaThes mycThiM. Haxkmure kHonky I'oToBo.

Teneps HaM HY)KHO cO371aTh BHYTPHU IPOEKTa KOHTEHHep 1y rpaduyeckoro narepdeiica.
[IenkHUTE MPABOM KHOTIKOW MBIIIX N0 UMEHH MTPOEKTA U BHIOEPUTE IMyHKTHI KOHTEKCTHOTO MEHIO
Hospiii | @opma JFrame (puc. 12.3). B oTkpbIBIIEMCS OKHE HACTPOEK HCIPABbTE UM
KOHTeMHepa Ha myJFrame uinu BBeauTe Jt000€ Apyroe uMs, Kotopoe noxenaere. [locie naxatus



KHOTIKH ['0TOBO JTOJDKHO OTKPBITHCSI OKHO peflakTopa rpadudeckoro narepdeiica (puc. 12.4),
COCTOSIIEeE U3 IEHTPAILHOW TTaHEJH, Ha KOTOPOU 0TOOpa)kaeTcsi MakeT nHTepdeiica u manenen
MATATPBI U CBOMCTB KOMITOHEHTOB, KOTOPBIC TI0 YMOJTYaHHIO OTOOpaKatoTCs CIIpaBa.

@) Hoewii Mpunosenme Java x
LWarm HMA W pacnonomeHae
1. BubpaTe npoest 1A npoeiTa: |myGUn

2. HMuA W pacnonomeHee

Pacnonomeswe npoexra: | ¢ WserswaleriDocumentsiletBeansProjects

]

MNanea npogeTa: ClsersivalerDocuments\NatBeansProjectsimyGLUI
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Puc. 12.3 Co3nanue KoHTEHHEpa BEPXHETO YPOBHS IJis Tpadudeckoro uHTEepdeiica
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Puc. 12.4 Okno NetBeans IDE ¢ pemakropom rpaduueckoro unrepdeiica

Ecnu HyXHbIe OKHa OTCYTCTBYIOT Ha naHesnu IDE, B rimaBHOM MeHIo BbiOepuTe MyHKT OKHO,
u B HeM BelOepute nyHkThl HaBurartop, IDE u Cepsuc | [laautpa, IDE u Cepsuc | CBoiicTBa.

Tenepp Ha LIEHTpaNBbHON MaHeIn 0ToOpa)kaeTcs MycTasi 3aroTOBKA INIABHOTO (M €IMHCTBEHHOIO)
OKHAa HaIlIero NpuiioKeHus. J[aBaiTe mpsMo cerdac ero 3amycTuM, HakaB Ha HKOHKY 3aIlycKa

B IVIaBHOM MeHIo i Ha kiasuiy Fé6. [Ipu nepsom 3amycke IDE cooOumuT HaM, 4TO HE 3HAET,
KaKOM KJIaCC CUMTATh IJIaBHBIM IS IPOEKTa U PEUIOKHUT OKHO BbIOOpa (puc. 12.5). [lontBepante
BbI00p KHOMKOHM OK, 1 B nanbHeiIeM 3To 3arpoc BOSHUKATh He OyeT.

E:} BeincaHuTe npoekt >

@ [MaBHbIi Knacc gnA npoekTa myGLUI He HAacTpoeH.

BoifepuTe rmMaBHbId KNacs:

myJFrame

OK OTmena

Puc. 12.5 3anpoc HacTpOHKH rIaBHOTO KJlacca MPOeKTa

[Tocrne 3amycka MpoeKTa OTKPOETCsI INIABHOE OKHO NpUJIoKeHUss. OHO MO0 YMOJYaHHUIO PaCIOJIOKEHO
B JICBOM BEPXHEM YTy SKpaHa, HIMEET pa3Mep M0 YMOITYaHHIO, CEpblii (DOH U HE COJIEPKUT JaKe
3aroJIoBKa. 3aTo TENEphb Y HAC €CTh aBTOMaTUYECKU CTE€HEPUPOBAHHBINA KOJ] OKOHHOTO MPHJIOKEHHUS
¥ MBI TOTOBBI TPUCTYIHUTH K paboTe ¢ KOMIIOHEHTaMH Tpaduueckoro naTepdeiica.



12.1.1 CreHepupoBaHHbIil KO/ NPUJIOKEHHS

Haxwmure Ha Bitagky MeTOYHMK, YTOOBI OJYYUTh AOCTYI K UCXOJHOMY KOy HAIlIEro
MPUIIOKEHHUS. DTOT KOJI aBTOMATUYECKH CTE€HEPUPOBAH PEAAKTOPOM rpadudeckoro uarepderica
NetBeans. Bbl yxe 3HaKOMBI CO BCEMU KOMIIOHEHTAMHU, HO JUIsl 3aKpETJIEHUS] 3HaHUU MOJpOOHO
pazbepeM KoJI.

B cTpoxke
public class myJFrame extends javax. swing. JFrame {

0OBSIBIICH MMOJTH30BATEILCKUN KilacCc myJFrame, KOTOpBIN pacuupsieT cTaHaapTHBIN Kiace JFrame
nakera Swing. [Ipu mepBoM 3arrycke MpoeKTa MbI BEIOPAIH ATOT KJIACC B KAYECTBE ITABHOTO Kilacca
npuioxenus (puc. 12.5).

B ommcanum kinacca 00bsIBIICH MOJIB30BATEIBCKHN KOHCTPYKTOP:
public myJFrame () {

initComponents ();

}

B naHHOM ciydyae KOHCTPYKTOP COCTOUT U3 €AMHCTBEHHOM 0053amenbHOol CTPOKU BbI30BA
cTarmaptTHoro metosa initComponents (), KOTOPBI HEMTOCPEACTBEHHO co3aaet Gopmy. B Hamem
ciryyae 9To mycTast popma riaBHOro okHa. OmnucaHue MeTojia CpsATaHO B CKPBITOM OJIOKe
Generated Code 1 conmpoBOXKAaeTCsi KOMMEHTapHeM, KOTOPBIH CTPOTO 3aIlpeniaeT peJaKTHPOBaTh
TaHHBINA 050K Ko1a. JlelicTBUTENhHO, B OOJBIIMHCTBE CITy4aeB B PyYHOM MPaBKe CKPBITOTO KO/
HET HU CMBICIIa — IpU paboTe ¢ rpaduueckum peaakropom GUI Gombias 9acTh 3TOro Koja
aBTOMATUYECKHU NEPENUCHIBAECTCS MOCIIE KaXA0M MPaBKH.

B xoHCTpyKTOp 00BEKTA KiTacca MOXKHO J100aBISTH CBOM KOMAHIbl U METO/IBI.

B rnaBHOM MeToze main () nmepeonpeznensercs meto run () uatepdeiica Runnable (). Bayrpu
MeTtoja run () co3aaeTcsi 0ObEKT OKHA M €My YCTaHABIMBAETCS CBOMCTBO BUJIUMOCTH:

java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135

311ech HaJ0 MOSICHUTD, TOYEMY OKHO CO3/a€TCsl TAKUM 3aMBICIIOBATBHIM CIIOCOO0M. BeposiTHO, BB
y3HAJIU TIPUEM, TTPH IOMOIII KOTOPOTO CO3/1aeTcsl MOTOK BhIMosHeHus (pasaen 10.2.2). B obmem
cllyyae MPHJIOKEHNE MOKET COCTOSITh U3 HECKOJIBKUX OKOH, KOTOPBIE JOJDKHBI pPadOTaTh
He3aBucuMo. ClieoBaTeNbHO, ISl K&KJ0TO OKHA JIOJDKEH OBITh 3aITyllleH CBON MTOTOK BHITIOJHEHUSL.

12.1.2 YnpasieHue cBOiicTBAMH I'IABHOT'0 OKHA

[TockomnbKy B si3bIKE Java cTporo coOI0aaeTest MPUHIIMI HepapXuu, rpapuueckrne KOMIOHEHTHI
uHTEepdeiica MOTYT SIBIATHCS POJIUTEIILCKUMU KOHTEHHEPAMU IS BIIOSKEHHBIX KOMITOHEHTOB.
Ho rimaBHOE OKHO (TOUHEE, OKOHHAs JOpPMa) HE UMEET SIBHOTO «POJUTEISH U OOUTAET



B rpauuecKoi cpee oneparoHHoi cucteMbl. [103ToMy CyIecTBYIOT OIpeie/ieHHbIE TIPUEMbI
1151 pabOTHI CO CBOMCTBAMU TIJIAaBHOM OKOHHOW (hopMBI. PaccMOTpUM HEKOTOPBIE U3 HUX.

Pa3menienue oKkHa 1Mo HEHTPY 3KpaHa

IlepBoe, yero XoTAT JOOUTHCS HAUMHAIOLINE TPOTPAMMHUCTHI — PACIIONI0KHUTh OKHO IPOTrpamMMBbl
10 LIEHTPY 3KpaHa MpH 3aIyCKe MPUIIOKEHHS. ITOT0 MOXKHO JOOUTHCS IBYMsI CIIOCOOAMH:

— OOpaTUBIIMCH K CUCTEMHBIM pecypcaM, TOTyduTh TeKYyIee pa3penieHne skpana. Mexoas

M3 TEKYIIUX PasMEPOB OKHA IIPHUJIOKEHUA U Pa3pelIeHNs DKpaHa, BEIYUCINTh KOOPAUHATEI JIEBOIO
BEPXHET0 YIJIa OKHA TaKUM 00pa3oM, YTOOBI OKHO PACIOJI0KUIOCH CHMMETPHYHO OTHOCUTEIILHO
IPaHULl 3KpaHa. 3ayucaTh TH KOOPJUHATHI B CBOIICTBA OKHA.

— B KoHCTpyKTOp 00BEKTA 100aBUTHh EAUHCTBEHHYIO CTPOKY KOJIa:
public myJFrame () {
initComponents ();

setLocationRelativeTo (null);

}

OueBuaHO, yTO BTOpOH crioco6 mpoie. Merton setLocationRelativeTo () yka3piBaeT, OTHOCHTEIBEHO
Yero OTCYUTHIBATH KOOPAMWHATHI JAHHOTO 00bekTa. Ho eciin B kayecTBe OTIOPHBIX KOOPIMHAT
nepenath null (HUYTO), TO Java—MaiimHa aBTOMAaTHIECKH pa3MEeCTUT OOBEKT TI0 IIEHTPY dKpaHa.

Pa3mep oxkna

Hemuoro croskHee 00CTOUT Jierio ¢ pazmepamu okHa. KoMmoHeHTHI Tpadudeckoro uaTepdeiica
UMEIOT CBOMCTBO bounds [X,y,width, height], koTopoe ompenenser KOOpAMHATHI JIEBOTO BEPXHETO
yrila KOMIOHEHTa OTHOCHTEIHHO POJUTEILCKOTO KOHTEHHEPA, a TAKXKE MUPUHY U BBICOTY
KOMIIOHEHTA. [ JTaBHOE OKHO MPUJIOKEHHUSI HE UMEET POAUTEIHCKOTO KOHTEHHEpa — OHO caMo
SIBJISIETCS KOHTEHHEPOM ]ISl OCTATBHBIX KOMITOHEHTOB. [109TOMY KOOPIMHATHI JICBOTO BEPXHETO
yIIjia rJIaBHOTO OKHA MOJKHO 331aTh B moJie bounds. Ho pa3Meps! o BepTHKaIN U TOPH30HTAIN

B 9TOM MapameTpe yKas3piBaTh He Hano0. OHHU OyIyT «IIepEKPBITH) 3HAYCHUSIMHU, 3aTaHHBIMH

B JIPYTUX CBOMCTBAX.

CaoiictBo PreferredSize [x,y] umeer npuoputet Hax bounds. Ho pa3zmeps! sxpanHoii hopmbl
MOYKHO MEHSTbH IPOCTHIM MEPETACKUBAHUEM I'PAaHHIL WITU 33/]1aTh JBOMHBIM IEITYKOM Ha TPAHUIIC
¢dopwmsl. IIpu sTom B 610k Generated Code Oyer 3anucano oObsiBIIeHHE pa3MepoB (GOPMBI 1 HOBOE
OKHO OyZeT CO3/IaHO C TTOJI'OHKOM TI0JT 3TH pa3Mepbl, He3aBUCUMO OT TOT0, KaKoil pa3Mep yKaszaH

B cBoiicTBe PreferredSize. [loaTomy cozmanue rmaBHOTO OKHA yJ00HEe Cpa3y HAYMHATE C 3aaHus
pa3MepoB B MaHEIH BU3YaIIbHOTO PEJaKTOpa.

3aro/IoBOK OKHA

DT0 caMoe MPOCTOE B HACTPOMKE CBOMCTBO. J[0CTaTOUHO BBIAEINUTH 3arOTOBKY OKOHHOM (POpMBI
B [MaHEJH rpaUuecKoro peJaKTopa M BIUCATh HA3BaHKWE OKHA B TIOJIE title B TaHEn CBOWMCTB
KOMITOHEHTA.



IIBer pona oxHa

Kazanoch 0bl, /151 3aanus 1BeTa (GoHa TIaBHON (OPMBI JOCTATOYHO BBIIEIUTH €€ B BU3yaJIbHOM
penakrope u 3a1ath napametp background B manenu coiictB. Ho 310 He cpaboraer. Ecnu
TOBOPHTH YIIPOIICHHO, OKOHHAs (hopMa, KOTOPYIO Bl BUIUTE HA SKpaHE, COCTOUT U3 paMKH, (poHA
U nauenu, KOTopast MOJHOCTHIO 3aroHseT pamky. Eciu 3anats et ¢ona JFrame, To don
JEeHCTBUTEIILHO M3MEHUTCS. ECITU 3aIyCTUTh MPUIOKEHUE HAa MEUICHHOM KOMITBIOTEPE, BbI JIaXKe
ycreere 3aMeTHTh 3TOT IBeT. Ho ero Tyt ke 3akpoet cepas nanenb (opMbl. 3HAUUT, HAM HAJI0
HOJYYUTh JJOCTYI K aHeIH (JOPMBI U K3MEHUTD €€ I[BET. DTO MOYKHO CJIeNIaTh IPU TOMOIIA
€IMHCTBEHHOU CTPOKH, KOTOPYIO MBI J0OaBUM B KOHCTPYKTOP OOBEKTa!

public myJFrame () {
initComponents ();
setLocationRelativeTo (null);

getContentPane().setBackground(java.awt.Color. WHITE);
}

B nannoMm ciydae mbl 3amanu Oenblif iBeT poHa. MbI Hcnonp30Banyu BeI30B MeToaa getContentPane
(), m yepe3 HEeTo MOJTYYHITH JIOCTYIT K aHOHUMHOMY OOBEKTY TaHEIH TeKyIIeH (GopMbI U METOTy
setBackground (). Aprymenrtowm siBnisiercs ctannaptHoe onpenenenue nsera WHITE (6embrit)

B kiacce Color makera java.awt.

IHoap30BaTebCKUH IIBET

Bb1 MoskeTe 3a1aTh IPOU3BOJIBHBIN 1IBET U3 nanuTpsl RGB, HO Ans 3TOr0 HAMO CO3/1aTh OOBEKT
II0JIB30BATEIBCKOTO LIBETA IIPHU IIOMOIIY OIIEPaTOpa NEW:

getContentPane().setBackground (new java.awt.Color (102, 51, 255));

YrtoObI HE MCTIONIB30BATh KAXKABIH pa3 mpeduKc java.awt, IMIIOPTUPYHTE 3TOT MAKET B SBHOM BHJIE
B Ha4aje IporpaMmabl:

import java.awt.*;

Hanomuum, 4To 3B€3704Ka 03HAUaET UMIIOPT MAKETa LEIUKOM. JTO HE YBEJIIMYUT pa3zMep
HCIOJIHAEMOTO (paiisia, HO MOKET YBEIMUUTh BpeMsI KOMIWIALINN IIPOEKTA.

IMoab30BaTeIbCKasi HMKOHKA OKHA U rpaduyeckne pecypcbl

[To ymouaHHIO OKHO MPUIIOKEHHUs Java CHA0)KEHO CTaHIAPTHOW WKOHKOW C M300pakeHnEM
KoeitHo# vamku. Ho eciiu MBI XOTUM MPUAATH HAIEMY MTPUIIOKEHHUIO OOJIBIIEe
MHUBUAYAJIHOCTH, TO IOJDKHBI 3aMEHUTh MKOHKY. HecMoTps, Ha TO, 4TO Ki1acc IJIaBHOTO OKHA
IPUIIOKEHU pacnojaraeT MetooM setlmagelcon (), 3aMeHa NKOHKHU MPHIIOKEHUS — HE COBCEM
TpUBHUAJIbHASI IPOLIEYPa, KOTOPask YacTO BBI3BIBAET 3aTPYAHEHUS Y HAUMHAIOUIUX IPOTrPAMMHCTOB
Java. Ceifuac Bbl HAy4YUTECh BCTPAUBATh B OKHA MOJIb30BATEIbCKUE UKOHKH.

Teoperndecku, MbI MOYKEM COCIIATHCS Ha (Daiil MKOHKH, KOTOPBIA XPaHUTCS B IPOU3BOIBHOM
KaTtayiore kommnbeiorepa. Ho B 3ToM ciydae, eciy MbI epeaiuM UCTIOJTHAEMBIN (Qaiiil Ipyromy
IIOJIB30BATENIO0, TO HA €r0 KOMIIBIOTEPE MOXKET HE 0Ka3aThCA HKOHKH B HY)KHOM MECTE. Y HAC €CTh
JIBa Crioco0a peleHust IpooIeMbl:



— ITo3aboTuThCst 0 pactpocTpaHeHnH Habopa rpaguuecKux GaiioB BMECTE C MPHIOKECHHEM
U COXPaHEHUH UX B HY)KHOM MecTe (HampuMmep, Ipy MOMOLIY UHCTAIIIATOPA).

— BrurrounTs rpadudeckie pecypchl B COCTaB pacpoOCTPAHIEMOT0 apXUBHOTO (paiina jar.

MBI BOCTIOJNIB3YEeMCsl BTOPBIM CIIOCOOOM, TaK KaK OH TPOIIE I PaclpOCTPAHEHUS TIPUIIOKEHUSI.
I'paduueckue aitinbl HKOHOK HEBETMKH, U PACIIAaKOBKA apXHBa Mepes1 3aITyCKOM He 3aliMeT MHOTO
BpEMEHHU.

B nmanenu, oToOpaskaromiei CTpyKTypy MpOeKTa, MEIKHUTE MPaBOi KHOTIKON MBI 110 CTPOKE

C MMEHEM I1aKeTa Balllero NMpHiioKeHus. B HamieM ciydae 3To <makeT Mo yMoJ4aHui>. Beibepure
nyHkTel HoBblii | [Taket Java (puc. 12.6). Beenure ums nakera (puc.12.7) u oOpatute BHUMaHUE
Ha ITyTh, 10 KOTOPOMY OyZIeT pacHojIoXkKeHa ManKa Makera.

@) myGUI - NetBeans IDE 8.2
@ain MNpaeka Big Nepexog WoTouniak  Peopranisauus k0gd  BeinonnuTe OTnagsa Mpodwmiposate  [pynna

ﬁ ﬁ % j-E ﬁ) @ I-ma::rpaﬁmnujrmn...l‘q ? Bﬁ D v Iﬁ' @'
NMpoextss X Taitns |En‘_3MH LBl [_& myJFrame java x|
l IAcTouHmK MpoekT Hcropua | :Ei ;E E

# & myou
o [ NakeTs: nCxogwsx xogom

¢ B

In,nnﬁauu'rn KOMNOHEHT HECKONEKD PA3, BalfEpITE &ro nanip

¥ &= nanka...

o [ Bubnuore MOMCE... CriF | 5] wopma JFrame...

o~ [ Bubnuote Bhipe3aTs Cirk-X ©opMa AHANOrOBOTD DEHA. .
Konupomats tC | |8 Knacc Java...
BoramuTs Cirkw/ [
¥ aaninTEe Delete @ HMrTepdeic Java. ..
NepenmMeroBaTh DWWJM
KouMnAnmposaTs NaneT Fa @ Knace cywHocTeR. ..
TecTwposaTs naseT CIrFS | [8) Knaccw cywmocTedt us 6ass ganmsix...
BainomHeT e TECTH Seknium oy
WeTopun ¥
CpegcTea L

Puc. 12.6 Coznanne HOBO Mamku JUIst MakeTa u300pakeHui



) New Maxer Java x

Warm Hwa m pacnonomesmne
1. BuifpaTh Tun dadina Vims nakea: [images
2.  Hwa W pacnonomeHne R?
MNpoeeT: myGUI
MecTononoeedne:. |MarxeTs BCXOGHLIX KOF0S 7!

Cosgannan nanxa: CoUserswaknDocuments\NetBeansProjectsimyGURsrcumages

I = Hasan . | . Oar | loToBo | Orména |

Puc. 12.7 Vmst HOBOTO makeTa U abCOJIIOTHBIN MYTh K HEMY

HaiinuTte Ha KOMIIBIOTEpE MANKy iMages, pacroyIoKEHHYIO IO TJAaHHOMY ITYTH, U TIOMECTHTE B HEe
n300pakeHre NKOHKH B (popmate png pazmepom 32x32 Touku. MOKHO MOCTYIUTH TPOIIE —
CO3/1aTh ManKy images BHYTPHU MAIKH SIC CPEACTBAMU ONEpallioHHON cucTembl, 1 NetBeans
aBTOMAaTUYECKU OOHOBUT CTPYKTYPY MPOEKTA.

N300paskeHne MOKHO CO3/1aTh MPH MOMOIIHX JTFO00T0 peJaKTOpa NKOHOK MIJIM CKAa4aTh TOTOBBIHI
OecrutaTHBI HAOOp HA OJTHOM U3 CaiiTOB, Hanpumep, www.small-icons.com. J{7st mpumepa st
MMOMECTHJI B TIATKy images (aiin star.png ¢ n300pakeHUeM 3BE370UKH.

[Tpu cOopke mpoekTa Bee (hailiIpl U MAIKH, HAXOIAIINECS] BHYTPHU TAIKU SI'C OYIyT yIaKOBaHbI
B apXHB Java—TIIpHIIOKeHUs ¢ pamupeHueM jar. iMmenHo 31o Ham U Tpedyercs, 4ToObl 6e3
po0JIeM 3aIrycKaTh MPUII0KEHHUE Ha JII000M KOMITBIOTEpE.

CtpyKTypa mpoekTa, KOTOPBIH COAEPKUT MarkKy images, MokazaHa Ha pucynke 12.8.

v & |mycul |
T |ﬁ MakeThl HCXOGHBIX KOQOE !
T EEI <MNAKET N0 YMOMYaHWID=
myJFrame.java
T EEI images
@] star.png
o= [ Tectw
o= (8 BuBnuoTeru

Q- |j BubnuoTeru TecTos

Mpoexrsl X | Gaiine | Cnywbe | |

Puc. 12.8 CrpykTypa nmpoekTa ¢ mankoi n300pakeHuit

Temnepr BHECEM JIOTIOJHEHHUs B iporpaMmy. Ham mpuzaercs B SBHOM BHJI€ HIMIIOPTUPOBATH KJIACC
Imagelcon 6ubanorexu Swing:



import javax.swing.Imagelcon;

B koHCTpyKTODp KJ1acca 100aBbTE€ CTPOKH, BbIAECIECHHBIE )KUPHBIM HIPUPTOM:
public myJFrame () {

initComponents ();

setLocationRelativeTo (null);
getContentPane().setBackground(java.awt.Color. WHITE);

String path = "images/star.png»;

Imagelcon icon = new Imagelcon(myJFrame.class.getResource (path));

setlconImage(icon.getImage ());

}

B niepBoii BBIZIETICHHOH CTPOKE MBI 33/1a)IH ITYTh K (ailily MKOHKU. Bo BTOpO# CTpoKe MOIyqniu
JOCTYII K pecypcCy IO 3aJaHHOMY ITyTH:

myJFrame.class.getResource (path)

U TIepe/Ialid ATOT pPecypc B KauecTBE apryMeHTa KOHCTPYKTOpy Kinacca Imagelcon. B pesynbrate
paboTHI KOHCTPYKTOPA CO3/IaH PECYPCHBIH 00BEKT, Ha KOTOPBINA CChUTAETCS 0OBEKTHAs IepeMeHHast
icon. B TpeTheil cTpoke nogydaeM BHYTpEHHEE MPECTaBICHUE PUCYHKA MIPU MOMOIIU METO/1a
getlmage () u ycraHaBIMBaeM 3TO N300pakeHHE KaK UKOHKY IIpH oMoy meroaa setlconlmage ().
He ouens nipocToii crioco6, He Tak ym? Ho Gmaronapst Hemy BbI MOXKETe 00paIarbes

K rpaudeckuM pecypcaM. MBI elle BOCIOIb3yeMCsl TOH BO3MOXXHOCTBIO B IPYTHUX MPHMEpax
KHHT'U.

[epen 3amyckoM MPUIIOKEHUSI OUUCTUTE U TIEPECOOepUTE MPOEKT, 0OPATHBIIUCH K ITYHKTaM MEHIO
Boinoanurs | O4YHCTHTDB U coOpaTh NPoeKT. OuncTka He00X0AUMa JIJIsl TOTO, YTOOBI KOMIHIIATOP
OYHUCTHJI K31 ONTHUMHU3ALUU U OOHOBHII ITyTH TIPOEKTA.

Ortkpoiite nanky, B kotropoil NetBeans xpaHuT npoekTsl (IIpuMep MyTH 10 YMOJYAHUIO BUIECH

Ha puc. 12.7). Otkpoiite nanky dist. BHyTpn Haxoaurcs apxuB npuioxeHus. J{is Haero npumMepa
sto Oyner myGUIL. jar. /Ly mpoBepKH 3aITyCTUTE MPUIIOKEHHUE HA IPYTOM KOMITBIOTEpE

C YCTaHOBJICHHOM Java-mammHOU. [J0J5KHO OTKPBITHCS MTyCTOE OKHO C MOJIb30BaTEIbCKON NKOHKOM.

WTak, BbI HAy4MJIMCh CO3/1aBaTh OKHO ITPHJIOKEHUS U ONIEpUpPOBaTh Hauboiee BOCTPEOOBAHHBIMU
cBoiicTBaMH OKHa. HacTano Bpemst MO3HAKOMUTBCS C APYTUMH KOMIIOHEHTaMU rpaduyeckoro
uHTepdeiica NpUI0KEeHU U HAyIUThCs 00padaThIiBaTh COOBITHS 3TUX KOMIIOHEHTOB.

NnaBa 13. basoBble rpacmyeckme KOMMNOHEHTbI U COObLITUSA

B npenpiayieli riraBe Bbl HAYYHIIUCH CO3/1aBaTh IIABHOE OKHO MPHUJIOKEHUS U MEHSATh HEKOTOPHIE
ero croiictBa. Temneppb MPHUIILTIO BpeMsl IIO3HAKOMUTKCS C OCTATHhHBIMU KOMIIOHEHTaMU HHTepdeiica
Y HAYIUThCS 00padaThiBaTh WX COOBITHS. MHOTHE KOMIIOHEHTHI — HAIIPUMeEP, KHOIKH WJIH ITYHKTBHI
MEHIO — IPOCTO HE UMEIOT CMbIcia 6e3 00paboTunka coObITHiL. st Ipyrux KOMIOHEHTOB BaKEH
CBOOOIHBIN JIOCTYI K CBOMCTBAM, 4TOOBI OpraHu30BaTh BeIBOJ HH(MopMarmu. [ToaTtomy BO Bpemst
MIPAKTUYECKOTO 3HAKOMCTBA ¢ KOMIIOHEHTAMU MBI OyIeM SKCIIEPUMEHTHPOBATE C UX COOBITUAMU
U CBOMCTBAMH.



B 6ubnuoteke Swing uMmeercst J0CTaTOUYHO OOIIMPHBIN HA0OP KIIACCOB, OTIMCHIBAIOIIUX
rpaduyeckue KOMIOHEHTHI. B Tabimie 13.1 mpencTaBieH crucok Hanboiee BOCTPEOOBAHHBIX
KJIACCOB C MOSICHEHUEM, KaKOH 00BEKT CO3/1aeTCsl MPU TIOMOIIH KJlacca.

Tafinnma 13,1 HanGonee pocrpeforannbie Knaccs Gufimmorexn Swing

JButton CraMjapTHan KHOTIK,

JCheckBox SnesenT “OmpA”, 318 KOTOPOMO MOKHD YCTRHOBMTE Wik yOpars
fuamok,

JCheckBoxMenultem CIMUBOHHAR KOMIHTA MEHED, TR KOTOPON MOGKHO YCTAHORMTE N
yiipars duasok.

JComboBox PACK PRABIROLHICS CTIHCOK.

JEditorPane TewcTosan ofnacTe (0f0acTh PelaKTHROBAHAA), B KOTOpol A0
OTOGPAREHHA JAHHEIX MOTYT DRTE HOTHOTE0RIHE PaTHEIE WPHEITEL

JrormattedTextField | Mogwwce wnacca JTextField, npeguamauen Qa8 CoyaHmm
TERCTOROT M,

JFrame Kaacc gm cozaaHns ofhekTa ok,

JLabel Kmace qm coaaHme olLesTa MeTku.

JList PazpepHyTRIll CIBCOK B BHAE ABND OTODPAMAEMBIN  IEMEWTOR,
KOTNEIE MOSHD BLbpaTs.,

JHenu Knace Amm co3AaHne NyHKTOR W NOATYHKTOR MEHH,

JHenuBar KA Jm CORAHNE MIIHETH MEHH.

JHenul tem Knacc gnm co3jaHnm IeMeHToR (KOMaHg ) MeHH,

JPanel Kmace gam coagauMe noweel - KOHTeHHEPOR, KOTOPLIE MOTYT
COPPAATE APYTHE KOMMIGHEHTEL.

JPasswordField Mogwnace knacca JFormattedTextField, Cosgaer none saoga
napoas,

JPopupMenu Knace 1 COLIAHMA KOMTEKCTHOD MEHIE,

JProgressBar HHAHKaTOP CTEMnesH JARePUIEHHOCTH HERDTOPOND NpKLECCa,

JrRadicButton Knace gna coiganss nepexaosamenci. [lepesmouarenn ofssHo
OfLeAHHART B rPpynmsL, Oanumre mepesIs0uaTens Or O COCToNT
B TOM, UTO B Ppynne soweT Ooimb  BeBpaH  TOMBKD  OFHH
nepekmosarens, OOwexT rpynne nepesnouareneil co3jaeTca npa
nossouy Knacca But tonGroup.

JRadioButtonMenultem | Kaacc ans  coRgammn  NepeimaTentdi, KOTOPLIE  ARNEKTCR
DACMENTIME [ KOMIHGIMH) MEHI,

JserollBar Knace 4mm coRaanma noanc mpokpyTee,

JscrollPane Kace 4 CO3IAHHA NMEHETH C NONOCAMH MPOKPYTEH,

JSeparator Kracc s CORMAnMA  PARIENMTENd —  JQEKOPITHEHON  AHHIH,
pﬂ'.l.ll.ﬂtﬂlﬂl.l.lﬂ'ﬁ ROMAHM B TYHETE MEHM,

Jslider Knace 4 co3janmna QEHRKDRore perymmmopa (caddepal).

Jspinner Kace 4na CoRianis cruhepa — MEMEHTA B BHIE MO0 OO CTRIRE
aHaseHi W Jpveia nnkrorpassass.  Llenwok wa  nesmorpasvie
MPMBOHT K HEMEHEHHED THIMCHHA B APYVIOE W3 SAPAHEE 340HHOM
CIMCKD.

JsplitPane Manens, pazieneHian Ha ABe YacTH,

JTabbedrPane Manear ¢ BRAAIKAME,

JTextArea Tekcrosan oinacTs.

JTextField Mone gns ERoIa TERCTA,

JTextPane Mogkrace wnacca  JEditorPane. Tlpeguassauen gas  coigamus
TERCTOROH  O0A3CTH W MMEET  PICLUMPEMMLIE  BOIMOKHOCTH
oTOGPaAeHHa JEHMBIX.

JToggleButtaon Knacc And CO3IAHMA  KHOTKW-TIEPERIOUATENR, WMESOWER  OEa
(HIKCHPOBAHKEIX COCTOAHMA,

JToolBar [TaHe s MBCTPVMEHTOR.




Knaccer st 06paboTku cOOBITHIT KOMIOHEHTOB B OCHOBHOM ONHMCAHBI B MTAKETE java.awt. event
oubmmoreku AWT. HekoTopsie Kilacchl COOBITHIA OTIMCAHBI B TIAKETE java. swing. event
oubnmmorexkn Swing. B 0CHOBHOM 3TO OTHOCHTCS K crien(pUUECKUM TakeTaM OUOIHoTeKn Swing.
[TosTOMy nake IpH MCTIOJIb30BaHIH KOMIIOHEHTOB TOJIBKO M3 Habopa Swing B OOJBITHHCTBE
CllydaeB MBI BCE PaBHO HE CMOXKeM 000iTHCh 6e3 mmMnopra kiaccoB u3 AWT.

Kpatkuii ciucok kiraccoB COOBITHI U3 TTakeTa java.awt. event mpuBejeH B Tabnwie 12.2.

Tabnuua 13.2 Hanbonee pocrpebopannbie Kaaccel cofbiTHii M3 nakera java.awt .event

ActionEvent Cneunprueckoe cobpTHE, XAPAKTEPHOE HMEHHO A8 JaHHOTO KOMIOHEHTA,
Hanpumep, weauok no KHOMKe,

AdjustmentEvent | Mamenenne cOCTORHMA KOMIOHEHTA, OCHAILEHHOTD CPEeACTEAMH NMPOKPVTHH,

Com ponen tEvent HMameHesHe nonoeHHA v PAIMEPOB HTH HHEIX NMapaMeTpoB KOMMOHEHTA.

ContainerEvent HameHenne CogepHrMoro KOHTERHEpa,

FocusEvent [TonyueHHe HAK MOTEPs POKYCA KOMIOHEHTOM,

InputEvent bazoswii knace gna cobuITHi, CBA3AHHLIX 0O BBOAOM JaHHBLIX,

ItemEvent HMamenenne coctoanma koMnonedTa (esbop man otvena swbopa),
KeyEvent CoDBITHE HAMATHA HA KIABHLLY KI3BHATYPLI, MPH YCIOBHH YTO [IaHHII

KOMIMOHEHT BI:-Iﬁ]]E.I H.

MouseEvent CobbImHe, CBAZAHHOE C JeHCTBHAMH MBILLH B 0013CTH KOMIOHEHTE.

MouseWheelEvent | Coberve, ceszaHHDe C BPaLeHHEM KOMECA MbILLH B 00/1ACTH KOMIOHEHTA.

TextEvent H3merneHHe TEKCTa B KOMIOHEHTE,

wWindowEvent Mamenenne craryca OkHa - OTKPBITHE, 33KPBITHE, CBOPauMBaHHe,
pazsopaunBaHme,

13.1 CnywaTtenb cobbiTn ActionListener

[Tpu pa3paboTke OKOHHOH (GOPMBI M Ha3HAYEHUH 00PAOOTYMKOB COOBITHI BU3YAIbHBIH PeIaKTOP
NetBeans IDE renepupyet Ko Takum 00pa3oM, 4To KaXJI0My KOMIIOHEHTY UHTepdeiica
Ha3Ha4YaeTCss omoenvhblli 00pabOTINK COOBITHS U cO3/aeTcs madioH 00padoTyrka. Jlanbpiie Bel
caMmH perraere, Kak pean3oBath 00paboTKy coObITHS. JJaHHBIN TOIX0]] YA00SH TeM, YTO BBI
BOOOIIIe HE BHUKAETE B peaT3allHIo Iepexnara coObITHi. OCHOBHAS 4acTh KOJa TeHEpUPYeTCs
aBTOMATHUYECKH M HEJOCTYITHA IS peakTupoBanus. [loiryqaercss Xopomo cTpyKTYpUPOBaHHBIN
U JIETKO YUTAEMBIH KOJI, B KOTOPOM KOJI KaXKJIOT0 00paboTurKa COOBITHS pa3MeIlleH B OTACITFHOM
OmoKe.

C npyroit CTOpPOHBI, y HAC €CTh BO3MOXKHOCTD 33JIaTh CBOM ciyuiamens coovimuii (action listener)

B KJIacce TJIaBHOTO OKHA, KOTOPBINA Oy/eT OTKIMKAThesl Ha coObiTre Tuma ActionPerformed 1106020
KOMNOHeHma unmepgetica, KOmopwiil Mbl HOOKIIOYUIU K CLYUAmento, i TOPOXKIaTh COObITHE
ActionEvent. MHbIME cTlOBaMH, y HAC TIOJTy4aeTCsl OJJUH 00muii o0paboTank coobiTust ActionEvent
JUI BCEX KOMIIOHEHTOB, KOTOPBIE ITPUBS3aHbI K CiTylaTennto. BHyTpu 3Toro o06padoTurka mMbl
AOJIKHBI OIIPEACITINUTD, KaKOM KOMIIOHEHT mopoant CO6BITI/IC, W BBITNIOJIHUTH COOTBETCTBYIOIIHEC
JEHUCTBHS COTJIACHO JIOTUKE MPOTPAMMBI.

C TexHUYeCKOM TOUKH 3peHHs 00a 10/1X0/1a paBHOIIEHHBI, IOCKOJIbKY UCIIOJIB3YIOT OJHU U TE K€
MeXaHU3MBbI COOBITUH MPUIIOKEHHS (TOYHEE, TOTOKA BBIMOJIHEHH). bosee Toro, o6a moaxoaa
MO>KHO MCTIOJIB30BaTh OJJHOBpEMEHHO. HanprmMep, COOBITHS OTAEIBHBIX KHOIIOK 00pabaThiBaTh
B aBTOMATHYECKH CO3JaHHBIX I1a0J0HAX, a I TPYIIIbI NepeKiIovarenel 3a1eiCTBOBATh
clymartesb 1 cOOCTBEHHBII 00paboTunk. B mpumepax 3Toii ri1aBel MbI Oy/IeM UCIIOIB30BaTh 00a



noaxona. Ho cHauana Hy>kHO pa3o0paThCsi, Kak OMpeeTuTh KOMIIOHEHT, BBI3BABIINI COOBITHE
ActionEvent.

13.1.1 CeoiicTBo actionCommand

Y KOMITOHEHTOB, KOTOPbIE CIIOCOOHBI TeHEPUPOBaTh crienuduueckoe coobiTue ActionEvent, ecTb
coiictBo actionCommand. Ha camom ferne, 370 He KOMaH/[a, KaKk MOYKHO ITOyMaTh, a 0ObIYHAS
CTpOKa TEKCTa, KOTOpast epeaeTcs B CIAYIIATEb COOBITUI. AHAIM3UPYS 3Ty CTPOKY, MOKHO
OTIPENIeNIUTh, KAKOW KOMIIOHEHT MOPOANI coObITHe. CBOMCTBO IOCTYITHO VISl PEJAaKTHPOBAHUS

B [TIAHEJIM CBOMCTB KOMIIOHEHTA BU3YaJIbHOTO PEJAKTOPA WIIU I10 IIEJTYKY IPABOUW KHOIKOM MBIIIN
B KOHTEKCTHOM MecHI0 CBolicTBA.

[Toxaxxem Ha 0000IIEHHOM ITpUMEpE, KaK MOXKHO H3BJIeYb TeKCT actionCommand:
@Override

public void actionPerformed (ActionEvent evt) {
String action = evt.getActionCommand ();
switch (action) {

case 3HaueHue 1:

// biok komany 1

break;

case 3HaueHue 2:

// Biiox komaH 2

break;

case 3HaueHHE 3:

// Birox komau 3

break;

default:

// BIOK KOMaH 1 10 yMOJTYaHUIO

b
b

B nannom npumMepe nepeonpenensercs meron actionPerfomed (), koTopslit 0OpabaTsiBaeT coObITHE
ActionEvent. O0bekTHasI mepeMeHHast evt CChIJIaeTCsl Ha 0OBEKT COOBITHS M OTKPBIBAET JIOCTYI

K cBoiicTBaM coObIThs. [1pu momomu Meroaa getActionCommand () u3BJIeKaeTcs TEKCT
actionCommand. 3aTem npu MOMOIIH oreparopa BeIdopa switch BeImomHIETCS OAMH U3 OJIOKOB
KOMaHJ1l B 3aBUCIMOCTH OT 3Ha4yeHus actionCommand.

3nayenne actionCommand MOHO MEHSTh MPOTPaMMHO. DTO TO3BOJIAET HAM CO3/1aBaTh THOKHE
KOHTEKCTHBIE HHTEP(EHChI, B KOTOPHIX BO3ACHCTBHE MOJIH30BATENS HA KOMIIOHEHT 00pabaThIBaeTCs
M0-Pa3HOMY B 3aBUCUMOCTH OT CUTYAIIHH.



[IpakTrueckue nmpumepsl 00pabOTKN COOBITUIT KOMIIOHEHTOB OYAyT IPUBE/IEHBI B CIETYIOIINX
paszenax riaBbl.

Teneps HACTaIO BpeMs IPUCTYIHUTH K padOTe C OCHOBHBIMU KOMIOHEHTaMU. OTKpOiiTe
COXpaHEHHBIN MPOEKT OKOHHOTO MPWIOKEHHUS, 0 KOTOPOM FOBOPUIIOCH B 2nase 12, win co3ianTe
MIPOEKT 3aHOBO. MBI HAYHEM H3YYEHHE C CAMBIX BOCTPEOOBAHHBIX KOMIIOHEHTOB — KHOTIOK

1 TEKCTOBBIX TTOJICH.

13.2 KHONKKU, TEKCTOBLIE NMOJIA U METKMU

Knomnku, TekcToBBIE MOJISE U METKH — 3TO KOMIIOHEHTHI HHTEpdeiica, KOTOPhIE HCTIOIB3YIOTCS
MPAKTUYECKH B KaXKJIOM OKOHHOM TpmiiokeHUuU. C HUX MBI U HAYHEM MTPAKTUYECKOE 3HAKOMCTBO
C KOMITIOHEHTaMHU. MBI 1ojiaraem, 4To 3aroToBKa OKOHHOM (DOPMBI YK€ CO3/1aHa K ’TOMY MOMEHTY.

13.2.1 Knonka

B nanenu nanutpel cpenbl NetBeans IDE pa3BepHute Bkiiagky JJjieMeHThI yHpaB/aeHUs Swing
(puc. 13.1). Illenxkuure neBoi KHOMKOM MbIK Ha 3nemMeHTe KHonka. [lepemecture ykasarens
MBIIIHN Ha pabodee MoJjie OKHA MPHJIOKEHHS B TAHETH BH3YaJbHOTO pellakTopa (KHOTIKY MBIIIH

He 00s13aTeIbHO JIepKaTh Haxaroil). [lomecTuTe KHONKY Ha OKOHHYIO ()OpMY. AHAITOTHYHBIM
CII0COOOM IIOMECTUTE Ha MAKET BTOPYIO KHOIIKY U TEKCTOBOE 1osie. MI3MeHuTe pasmepbl KHOTIOK

¥ TEKCTOBOTO TOJIS [0 CBOEMY YCMOTPEHHUI0. Bu3yanbHbIN peakTop CHa0KeH yI0OHBIMH
MHTYUTUBHO MOHATHBIMM CPEICTBAMHU Pa3METKH JJIsl pa3MEIlleHUSI U BBIPAaBHUBAHUS KOMIIOHEHTOB.

Jiist Toro, yTOOBI OTPEAAKTUPOBATH BHEUTHUHN BUJI M Ha3BaHUE KHOIIKH, BBIJICIIUTE €€ B PEIaKTOPE.
B naHenu cBOMCTB OTKPOETCS] CHMCOK CBOMCTB JIJIsL 3TOTO KOMIIOHEHTA. MIX 10CTaTOYHO MHOTO,

U MOAPOOHOE PACCMOTPEHHE KA I0TO CBOMCTBA JIAJIEKO BBIXOJUT 32 paMKH BBOJHOIO Kypca.
OrpaHnuuuMcsi OCHOBHBIMU CBOMCTBAMH:

background — 1BeT ¢oHa KHOIIKH,

font — mpudr HaxmUCH,

foreground — 1iBet HaanUCH,

icon — NKOHKA KHOIIKH,

text — TEKCT HAAIIMCH HA KHOIIKE,

toolTipText — noJicka3ka Mpu HaBEICHUH YKa3aTeJIsl MBIIIIH,

actionCommand — uaeHTH(UKATOpP «KOMAHBD) HHTEpdeEiica.



T SnNeMeHThl YN paBneHusa Swing

el MeTka |I._'I'_F,| KHonka | [OH] KHonka-nepeknYaTENL

E— @namoK E— MeperninyaTent %Z [pynna kHonoK

i == é javax.swing.JButton
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Puc. 13.1 ITanens BbIOOpa 271€MEHTOB yIPaBICHUS SWing

[Ipuctynum K pelakTHPOBaHUIO BHEIIHETO BUa KHOMOK. Pa3MecTuM Ha nepBoil KHOIIKE UKOHKY.
Jlnist mpuMepa BOCIONb3yeMcsl H300paKeHneM, KOTOPOE Pa3MECTHIIH B TTAIlKe images COTIIacCHO
UHCTPYKUUU U3 pazoena 12.1.2. Bbl MOKETE IOMECTUTH B ATY MANKy U JPYrue UKOHKU 10 CBOEMY
ycMOTpeHHI0. PackpoiiTe Criucok moJist icon B aHeNIM CBOWCTB KOMIIOHEHTA, U Bbl YBUJIUTE, YTO
cpena pa3paboTKH aBTOMATHUECKU «I10JXBAaTUIa» BCE N300paKEHMsI, PacllOI0KEHHbIE B ITANIKE
HCXOJHBIX KOJIOB IIpoeKTa. BriGeprTe uMs HY)KHOI MKOHKH, M OHA Cpa3y MOSIBUTCS HA KHomke. [Ipu
cOOpKe MpoeKTa 3Ta UKOHKa OyJeT BKIIIOYEHA B COCTAB apXHUBa MPHUIIOKEHHUS.

Cpena NetBeans npu OTKpBITHH TPOEKTa COCTABISIET TIepeueHb pecypcoB. Ecim Bel nobaBute
PUCYHKHU B MAIKy OTKPBITOIO IIPOEKTa, TO OHU MOTYT HE MOSBUTHCS B CIIUCKE BIOOpA CBOMCTB
KOMIIOHEHTa. B TakoM cilyyae BOCIOJIb3yHTECh MYHKTOM MEHIO QOUHCTUTDH M cO0pPaTh NPOEKT.

W3menum Hagnucu Ha kHonkax. Hampumep, mycTh nepBasi KHOIIKa Ha3bIBaeTCs 3Be3/1a, a BTopasi —
IIycrora.

IIpu cozraHNM KHOTIOK UX OOBEKTHBIM MEPEMEHHBIM aBTOMAaTHYECKU ITPUCBaUBAIOTCS] UMEHA
JButtonl, JButton2 u manee no nopsiaky. Takue nMeHa HEYTOOHBI Uit pabOTHI C KOJIOM
nporpaMmsl. /laBaiiTe mpucBoMM 00bEKTaM KHOIIOK OCMbICIIEHHbIE nMeHa. [1lenkHuTte npaBoit
KHOITKOM MBIIIN HA NIEPBON KHONKE, BEIOEPUTE IMTyHKT KOHTEKCTHOTO MeHI0 U3MeHuTh umst
nepeMeHHOM U1 BBeaUTE HOBOE UM starButton. OObEKTHOH NepeMEHHOI BTOPOH KHOIIKU
npucBouM uMs emptyButton.

13.2.2 TekcToBOE MOJIE

TexcToBOE MOJIE MOYKHO HCII0JIB30BATh KaK JUIsl BBOJIA TEKCTA, TaK U JUIsl OTOOPAKEHUSI CTPOKOBBIX
coobOmenuit. OTpegakTUpyTe HAaYaIbHBIA TEKCT, 0TOOpaKaeMbIil B TEKCTOBOM TIOJIE TaK K€, KaK
MEHSJIM HaJIMUCh Ha KHOIIKe. OObEKTHON NIEpEMEHHOM TEKCTOBOTO IOJISI IPUCBOWTE UMS
textMessage.

Ecnu teneps BbI nepeiifiere Ha BkIaAKy McToOYHMK B aHenu pefakropa popmsl, TO yBUIUTE, YTO
B KOHIIE UCXOJIHOTO KO/Ia aBTOMaTHUYECKH T00ABIEHO OOBSIBICHUE TEPEMEHHBIX:

// Variables declaration — do not modify
private javax. swing. JButton emptyButton;

private javax. swing. JButton starButton;



private javax. swing. JTextField textMessage;
// End of variables declaration

['oTOBOE OKHO MPHIIOKEHNS MOKET BBITJISAETH MPUOIU3UTENBHO, Kak Ha puc. 13.2. Ho nipu
HaXaTUM HAa KHOIIKM HUYEro HE MPOUCXOAUT, IOTOMY YTO Mbl HE 3alIpOrpaMMHUPOBAIIM 00pabOTKyY
COOBITHI KHOTIKH.

_f TnaeHoe okHO - O >

|
| Haxrante oy KHnnK}i |
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l MMycToTa J
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Puc. 13.2 OkHO npUI0kKEHUS C IByMsI KHOIIKAMHU U TEKCTOBBIM I10JIEM

13.2.3 JIo6aByieHune 00padoTunKa coOOLITHS

B manenu Bu3yanpHOTO peaakTopa NetBeans mienkHuTe MpaBoil KHOMKON MBIIITH HA H300payKEHUU
KHOTIKM 3Be3/1a U BIOEpUTE MyHKT KOHTEKCTHOTo MeHI0 Co0bITHs | Action | ActionPerformed.
OTOT MyHKT 0003Ha4YaeT COOBITHE CTAHIAPTHOTO AEHCTBUSA, KOTOPOE CBOMCTBEHHO KOMIIOHEHTY.
CranaapTHBIM JEHCTBUEM JUIsl KHOTIKM SIBJISIETCS Ha)kaTue. Pegakrop caM nepexsItounTest

Ha BKJIAJKY KOJa U TIOMECTHT KypcOp B aBTOMAaTHYECKH CO3JIaHHBII 00paboTunk coObITHs. Bam
OCTaHETCS JIMIIb BBECTH KOMAaH/Ibl, KOTOPBIE JOJHKHBI ObITh BBIIIOJIHEHBI IPU HAXKATHH KHOIKH.

B kagecTBe mpuMepa U3MEHHM TEKCT, 0TOOpa)kaeMbIil B T10JI€ BBOJIA!

private void starButtonActionPerformed(java.awt.event. ActionEvent evt) {
textMessage.setText («3Be3ma»);

}

AHaAIOTUYHBIM 00pa30M 3arporpaMMupyiiTe 00paboTKy HaxkaTus kHonku Ilycrora. B Hamewm
IIPUMEPE OHA IIPOCTO OYMUIIACT I10JIE BBOAA:

private void emptyButtonActionPerformed(java.awt.event. ActionEvent evt) {
textMessage.setText (»»);
}

Janee 3anporpammupyeM 00pabOTKy CTaHIapTHOTO ACUCTBUS JJIsl TEKCTOBOTO TOJIA. Takum
HeﬁCTBHCM SABJIICTCA BBOJ TCKCTA, HOI[TBGp)KZICHHBIfI HakatueM kiaasumu Enter Ha KJIaBUaType.



JIOTTyCTHM, MBI XOTHM, 4TOOBI BBEJICHHBII TEKCT OTOOpaKaJICs B 3ar0JIOBKE ITABHOTO OKHA.
[lemuxom npaBoil KHOMIKK MBITIH A00aBuM 00padoTynk coobrtust ActionPerformed amst TekctoBoro
OJIs1 ¥ BBEJIEM KOJ1 00paboTyuKa:

private void textMessage ActionPerformed(java.awt.event.ActionEvent evt) {
setTitle(textMessage.getText ());
§

Oo6parute BHuManue: meron setTitle () BbI3pIBaeTCS B KOHTEKCTE OKOHHON (DOPMBI, TIO3TOMY HET
HEOO0XOIMMOCTH CChIIAThCS HAa 00BEKT OKOHHOU ()OPMBI B IBHOM BHUie. Ha 00BEKTHI KHOTIOK
¥ TEKCTOBOTO TOJISI MBI CChIJIaeMCsl Kak 0OBIYHO, Uepe3 0OBEKTHBIE TepeMEHHbIE.

Tenepsp, eciivi BBECTH MPOU3BOJILHBIA TEKCT B TEKCTOBOE M0JIE€ M HaXaTh kinasuiry Enter, To
BBEJICHHBIN TEKCT Oy/IeT CKOMMMPOBAH B 3ar0JIOBOK OKHA.

Hcxonueiii koa nmpumMepa npuseseH B auctuare 13.1. XXupHeiM mpugToM BBIAETICHBI CTPOKH,
KOTOpbIe 100aBIeHBI BpydHYI0. CepbiM (POHOM BBIZIETICHBI aBTOMATHYECKH CTCHEPUPOBAHHBIE
CTPOKH, KOTOPBIE HE IIOJUIEKAT PEAAKTUPOBaHUIO. Kak BUaUTE, BU3YAIbHBIA PEJAKTOP CPEbI
NetBeans mpoenain 3a Hac 60JIbIITyIO padboTy. B creayronmx TuCTUHTaX ATOU TJIAaBHI sl He OyTy
ITIOKA3bIBaTh CKPBITIE CTPOKH MPOrpaMMBbl. BBl MOKeTe 03HAKOMUTHCS C ITOJIHOW Bepcuen
MCXOJHOTO KoJia B (hailiiax mpoeKkToB u3 QaitsioBoro apxusa (cm. Ipunoscenue). Eciv Bol
CaMOCTOSITEIIEHO CO3JIAIH OKOHHYIO (hOpMY, TO BaIl KOJI MOXET HE3HAUUTEIIBHO OTINYATHCS

OT JaHHOTI'O JIMCTHUHIA.

Jluctunr 13.1 Ilpumep UcnoJIb30BaHUS KHOMOK U TEKCTOBOTO MOJIS
import java.awt.Color;

import javax.swing.Imagelcon;
public class myJFrame extends javax. swing. JFrame {

// KoHCTpYKTOD

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

getContentPane().setBackground (Color. WHITE);

String path = "images/star.png»;

Imagelcon icon = new Imagelcon(myJFrame.class.getResource (path));

setlconImage(icon.getImage ());

}

@SuppressWarnings («unchecked»)

/I <editor-fold defaultstate=«collapsed» desc=«Generated Code»>



private void initComponents () {

textMessage = new javax. swing. JTextField ();
starButton = new javax. swing. JButton ();

emptyButton = new javax. swing. JButton ();
setDefaultCloseOperation (javax. swing. WindowConstants. EXIT ON_CLOSE);

textMessage.setText («Haxmure 1100yt0 KHOTIKY»);
textMessage.add ActionListener (new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {

textMessageActionPerformed (evt);

}
135

starButton.setlcon (new javax.swing.Imagelcon(getClass().getResource("/images/star.png»))); //
NOI18N

starButton.setText («3Be3na»);
starButton.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event.ActionEvent evt) {

starButtonActionPerformed (evt);

}
135

emptyButton.setText («Ilyctoray);
emptyButton.addActionListener (new java.awt.event.ActionListener () {
public void actionPerformed(java.awt.event. ActionEvent evt) {

emptyButtonActionPerformed (evt);

}
135

javax.swing.GroupLayout layout = new javax.swing.GroupLayout (getContentPane ());
getContentPane().setLayout (layout);
layout.setHorizontalGroup (

layout.createParallelGroup(javax.swing.GroupLayout. Alignment. LEADING)



.addGroup(layout.createSequentialGroup ()

.addGap (91, 91, 91)
.addGroup(layout.createParallelGroup(javax.swing.GroupLayout. Alignment. LEADING, false)
.addComponent (textMessage)

.addGroup(layout.createSequentialGroup ()

.addComponent (starButton, javax.swing.GroupLayout. PREFERRED SIZE, 113,
javax.swing.GroupLayout. PREFERRED SIZE)

.addGap (18, 18, 18)

.addComponent (emptyButton)))

.addContainerGap (94, Short. MAX VALUE))

);

layout.setVerticalGroup (
layout.createParallelGroup(javax.swing.GroupLayout. Alignment. LEADING)
.addGroup(layout.createSequentialGroup ()

.addGap (87, 87, 87)

.addComponent (textMessage, javax.swing.GroupLayout. PREFERRED SIZE,
javax.swing.GroupLayout. DEFAULT SIZE, javax.swing.GroupLayout. PREFERRED SIZE)

.addGap (18, 18, 18)
.addGroup(layout.createParallelGroup(javax.swing.GroupLayout. Alignment. LEADING, false)

.addComponent (starButton, javax.swing.GroupLayout. DEFAULT SIZE,
javax.swing.GroupLayout. DEFAULT SIZE, Short MAX VALUE)

.addComponent (emptyButton, javax.swing.GroupLayout. DEFAULT SIZE,
javax.swing.GroupLayout. DEFAULT SIZE, Short. MAX VALUE))

.addContainerGap (100, Short MAX VALUE))
);

pack ();
}+ /] </editor-fold>

private void starButtonActionPerformed(java.awt.event. ActionEvent evt) {

textMessage.setText («3Be31a»)

}

private void emptyButtonActionPerformed(java.awt.event. ActionEvent evt) {



textMessage.setText (»»)
}

private void textMessageActionPerformed(java.awt.event. ActionEvent evt) {
// TODO add your handling code here:

setTitle(textMessage.getText ())
h

public static void main (String args []) {

/* Set the Nimbus look and feel */

// <editor-fold defaultstate=«collapsed» desc=" Look and feel setting code (optional)»>

/* If Nimbus (introduced in Java SE 6) is not available, stay with the default look and feel.
* For details see http://download.oracle.com/javase/tutorial/uiswing/lookandfeel/plaf.html
*/

try {

for (javax. swing. UIManager. LookAndFeellnfo info:
javax.swing.UIManager.getInstalledLookAndFeels ()) {

if ("Nimbus".equals(info.getName ())) {
javax.swing.UIManager.setLook AndFeel(info.getClassName ());
break;

}

}
} catch (ClassNotFoundException ex) {

java.util.logging.Logger.getLogger(myJFrame.class.getName ()).log (java.
util.logging.Level. SEVERE, null, ex);

} catch (InstantiationException ex) {
java.util.logging.Logger.getLogger(myJFrame.class.getName ()).log (java.
util.logging.Level. SEVERE, null, ex);

} catch (IllegalAccessException ex) {

java.util.logging.Logger.getLogger(myJFrame.class.getName ()).log (java.
util.logging.Level. SEVERE, null, ex);

} catch (javax. swing. UnsupportedLookAndFeelException ex) {

java.util.logging.Logger.getLogger(myJFrame.class.getName ()).log (java.
util.logging.Level. SEVERE, null, ex);



}
// </editor-fold>

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

// Variables declaration — do not modify
private javax. swing. JButton emptyButton;
private javax. swing. JButton starButton;
private javax. swing. JTextField textMessage;
// End of variables declaration

}

13.2.4 Yaanenue o0padoTunka coObLITHS

ABTOMAaTHYECKH CT€HEPUPOBAHHBIN KO 00pabOoTIMKa COOBITHS HEBO3MOXKHO YAATHTh MTPOCTHIM
pEeTaKTHPOBAHUEM HCXOJIHOTO KOJIa — 3TO 3aIlUIIeHHBIN Ko1. J{is ynaneHnus oopaboTanka coOBITUS
BBIJICIUTE KOMIIOHEHT B TTAHEJN BU3YaIbHOTO PEIaKTOpa, 3aTeM B TIAHEH CBOMCTB KOMIIOHEHTA
BbIOepuTe BKIaaKy CoobiTus (puc. 13.3).

E:] starButton [JButton] - ceoiicTea >
| CeoiicTea I| CeRsbiBaHHE ” CofbiTuA dﬁl Hog

¢ CobuiTus :
actionPerformed starButtonActionPerformed L] =
ancestoradded <HET> ™
ancestorMoved <HET> * il
ancestorMoved <HET> il
ancestorRemoved <HET> . Ll
ancestorResized <HET> v Ll
caretPesitionChanged <HET> el =
actionPerformed a

java.awt.event ActionListener

JaKpbiTh Cnpaska




Puc. 13.3 OkHO CBOICTB KOMITOHEHTa HHTep(derica

Bribepure coOpITHE, 00padOTYMK KOTOPOTO TpeOyeTCsl yAATUTh UIH OTPEAAKTUPOBATh U HAKMHTE
KHOIIKY ¢ TpeMs ToukaMu. OTkpoeTcst OkHO (puc 13.4) B KOTOPOM HaJ0 Ha)KaTh KHONKY Y JAJIUTh.

E} DEpabotunew ana actiocnPerformed *
OGpaboTunkm
tarButtonActionPerformed OoGasnTs. .
Y0oanuTe L\\
MepeMMeHOBATL...
Ok OTmeHa CnpaBka

Puc. 13.4 VY nanenue o6padoTurka coObITHS

13.2.5 ®opmaTupyemoe noJie

dopmarupyeMoe TeKCTOBOE TI0JIE TIPEHAa3HAYeHO Il BBO/A MOJIB30BATEIbCKUX TAHHBIX

B 3a1anHOM (popmare. PaspaboTuamk MoxKeT 3apaHee 0OBSBUTH I1a0JIOH BBOJIA U JOITYCTUMBIN HAabOp
CcHUMBOJIOB. HamprmMep, MOKHO 3aaTh MacKy BBOJIa TENE(OHHOTO HOMEPA B BUJIE

+7 (H###) #H#-##-## W1 BBOAUTD JaThl U YKCIa TOJIBKO B PETHOHAIBHOM (popMarTe.

Knacc JFormattedTextField nacnenyer knace JTextField u no6aBisier kK HeMy METO/IbI
dopmaTtupoBanus 1 00BeKT value. BBoauMbIe CHMBOIIBI TPe0Opa3yroTCst B 0TOOpaXkaeMBblii
0 33JJaHHOMY I1a0JIOHY TEKCT, a TAaKXkKe B TEKCTOBOE 3HAUEHHE TIOJIS.

VY 106cTBO HCHONIB30BaHMS (OPMATHPYEMOTO TIOJIS 3aKIF0YAETCsl B TOM, YTO HadaJbHas IIPOBEPKa
BBEJICHHOTO 3HAYCHUS Ha JIOMYCTHMOCTh U MPeo0pa3oBaHNe TEKCTOBOTO 3HAYCHUS B HYXKHBIH
(bopmMat MpoucCXo T aBTOMAaTHUECKH, HETTOCPEACTBEHHO B MOMEHT BBoJ1a. [losb30Bareb
TEXHUYCCKHU HC MOKCT BBECTU 3aBEAOMO HEKOPPCKTHOC 3HAYCHUEC, HAIIpUMED, 6yKBI>I B IIOJIC
Tesne)OHHOTO HoOMepa.

3nauyenud text u Value



OOBIYHOE TEKCTOBOE TIOJIE IMEET CBOMCTBO text. Bbl BUMTE 3HAUEHUE STOTO CBOMCTBA HA DKPAHE,

¥ OHO OOHOBIISIETCSI TIPH BBOJIE KaXJIOTO HOBOTO CUMBOJIA. Y (pOpMaTHPyeMOTo MOJIst €CTh €I1Ie OTHO
cBoiicTBo — value. Korna mone ¢popmaTtupyemoe noJie moxyqusio GoKyc BBOJA U BBl BBEIH HEKHE
CHUMBOJIBI — 3TO BCETO JIMIIb CUMBOJIbI, BUMMbIE HAa 3KpaHe U HU4Yero 6osuee. OHU HUKaK

HE CBSI3aHBI C TEKYIINM 3HAYCHHEM CBOWCTBA text. IT0 He(hopMaTHPOBAHHOE 3HAYECHUE CBOMCTBA
value. Korna mone Tepsier pokyc BBoaa (Bbl Haxkanu Enter niau menkHy M MBIIIKON Ha APYroM
aJIeMeHTe), cpabareiBaeT Gopmarep, popmaTupyet value, 1 OOHOBIISIET BUTUMBINA TEKCT ¥ 3HAYCHUE
cBoiicTBa text. Tonbko Tenepb Bbl MOXKETE MPOUNTATh 3HAUEHHE 10JIs1 MeTo1oM getText ()

Y TIOJTYYUTh OT(HOpPMATHPOBAHHOE 3HAUEHUE T10JIsl, KOTOPOE COBIAAAET C OTOOpaKaeMbIM
3HAYEHHUEM.

JlaBaiiTe mMpoBeIeM SKCIIEPUMEHT C IPUMEPOM HHTepdeiica, KOTOPBIA COIEPKHUT (hopMaTUpPyeMbIe
MOJIS C pa3IMyHbIMK 11adnoHamu. Co3/1auM HOBBIHM MPOEKT M pa3MeCTHM Ha paboueil manenu
(bopMBI TpU POPMATUPYEMBIX TEKCTOBBIX ITOJISI, OJJHO TIPOCTOE TEKCTOBOE MOJIE U TPH KHOTIKH.

B niepBoe mosie Mbl OyzieM BBOUTH Tene(OHHBII HOMEpP, BO BTOPOE T0JIE€ — JaTy, B TPEThE MOJIE —
Bpemsl. [1o HakaTHIO Ha KHOIIKY, PacIOI0KEHHYIO PSIOM C MOJIEM, €r0 COAEPKUMOE OyIeT
CUMTBIBATBHCS U BBIBOAUTHCS B BUJIE IIPOCTOTO TEKCTA B HM)KHEE TEKCTOBOE IOJIE.

VY Bac YK€ JOCTAaTOYHO HABBLIKOB, I-IT06I)I CaMOCTOATCIIbHO NPUCBOUTH HOBBIC MMCHA IICPEMCHHBIX,
YAQINUTb 3HAYCHUA IOJIEH 110 YMOJYaHUIO, USMCHUTDH HAJIIMCHU HAa KHOIIKaX 1 HACTPOUTH mqu)TBI.
OnuH U3 BapuaHTOB KOMITOHOBKH HHTepdelica mokazan Ha puc. 13.5.

Tenedon

Oara

Bpema

Puc. 13.5 Ilpumep komnoHOBKH HHTEp(deiica ¢ hopMaTupyeMbIMU TTOJISIMUA

Teneps HacTpoiiTe COOBITHS KHOTIOK TAKMM 00pa30M, 4TOOBI PU HAYKATHH KHOTIKH U3 COCETHETO
(dbopMaTHPyeMOro MoJist U3BJIEKAIOCh €r0 TEKCTOBOE 3HAUCHUE U 3aMIUCHIBAJIOCH B HIDKHEE
TEKCTOBOE 1oJie. ['0TOBBIE 00PabOTUNKN COOBITHII KHOTIOK TIPEAETHHO MPOCTHI:

private void jButtonl ActionPerformed(java.awt.event. ActionEvent evt) {

output.setText(phone.getText ());
§

private void jButton2 ActionPerformed(java.awt.event. ActionEvent evt) {

output.setText(date.getText ());
§



private void jButton3 ActionPerformed(java.awt.event. ActionEvent evt) {

output.setText(time.getText ());

}

MoskeTe 3aIyCTUTh NMPHJIOKEHHE U YOS TUThCS, YTO 3HAUCHHSI (POpMaTHPYEMBIX MOJIEH YCTIEITHO

KOIIUPYIOTCA B TCKCTOBOC IMOJIC — HO B UCXOJAHOM BUIC. I[eﬁCTBHTGHBHO, BEb MBI €1IIC

He HacTpown ¢popmatupoBanue. Onucanuto paboTsl ¢ Kiaccamu (GopMaToB MOKHO TIOCBITUTH
HECKOJIBKO TJIaB, HO B HAIIIEM BBOJIHOM KYPCE MBI TIPOCTO BOCTIONB3YeMCSI HHCTPYMEHTOM

Penaxrop ¢opmaros cpenbl NetBeans.

[Iporiie Bcero HaCTPOUTH MacKy BBOJIa TeJIeOHHOT0 HoMepa. BriGepute noje Ha MakeTe

U B MpaBoy naHesu Haiiaute cBoiicTBo formatterFactory. Haxxatrem Ha KHOTIKY ¢ TpoeTouneM
3aIyCTHTE KOHTEKCTHBIN peakTop. Beioepute B Hem oniuu Penakrop popmara | Macka |
IMoab3oBaTenbckmii (puc. 13.6).

E:] phone [[FormattedTextField] - formatterFactory

YcranoruTe phone formatterFactory B ucnonb3oBanine CBORCTBA

Kareropas

|Honep
\maTa
?EDH—EH
[npoueTE

|BEHESHAD EQMHALE|

[macka

SOpMAT
[
NONE30E ST S CH

PepasTop dopsmara

SODMAT 7 (SR e

Hanpusep

ZHAUEHHE ANA DODMETIDOEAHIA | =

PeaynuTaT

[—oc ] [_omwe

TecT

CnpaBka

Puc. 13.6 PemaktupoBanue Macku BBO/Ia TeIe(OHHOTO HOMEpa

3azaiiTe MOJB30BATENbCKYIO0 MacKy BBoJA B nosie @opmar. [locne naxxatus kHonku OK mycras
MacKa BBOJIa CTAHOBUTCS 3HAYEHUEM I10JIS 10 YMOJIYAHUIO.

[TompoOyiiTe 3amycTUTh MPUIIOKEHUE U BBECTH B 1oJie udpsl 1 OykBHI. BBl yOemuTeck, 4To

MOJKETe BBECTH TOJILKO IU(PHI, U TOIBKO 3aJaHHOE KOJMYECTBO CUMBOJIOB. B Tabnuie

13.3 npuBezeH nepeueHb CUMBOJIOB-3aII0JIHUTENEH, KOTOPbIE MOYKHO TPUMEHSTH IPH CO3/IaHUU

MAacCKH.




Tabanua 13.3 INepedens CHMBONOB-3ANMIHHTENEH MACKH BBOJA

Cumpon | Onucanne

# TMwbaa uudppa or 0 ao 9 (Character . isDigit).

! Cneycumeon, [pumensercs gns ofxoga crneduanbHbix GOpMaTHPYIOWMY CHMBOIOB,

U Mobas Gykea (Character.islLetter). Bykeel HIAHETD pervcTpa npeofpasylorca B
JarnapHbIe,

L /Mwoban Gykea (Character.islLetter). bykebl BepxHero perdcTpa npeobpasyoTca B
CTPOYHBIE,

A Jwobas bykea waum uudpa (Character.isLetter wm Character.isDigit).

? Jlwban bykea (Character.lislLetter).

w [MpoM3BONBHEIR CHMBO,

H Jwoboii wectHaguarepuutelil cumeon (0-9, a-f wam A-F),

Teneps HacTpouM Gopmart moJield it BBoia 1aThl U BpeMeHn. CHOBa 00OpaTuMCsI K CBOWCTBY
formatterFactory. [lns nate! BeiOepem xopotkuit popmar dd.MM.yy, 11st BpeMeHH — KOPOTKHI
¢dopmar H: mm.

3amyctute npuinoxkeHue. IlonpoOyiiTe BBECTH JaTy B «IJTMHHOM» (hopMmarte, HarpuMmep

15.10.2017 n naxxmute kHonky JaTa. BBeneHHoe 3HaueHue OyeT aBToMaTHYECKH TpeoOpa3oBaHO
B «KOPOTKHUI» (hopMaT 1 0TOOpakeHO B TI0JIe BBO/IA. bojiee Toro, ecim BBECTH 3aBE0OMO
HETPaBWIbHYIO JaTy, TO OHA OyJIeT ucIpaBjeHa ¢ nepecuerom aHeil. Hanpumep, nara

35.10.17 6yner npeobpaszoBana B 04.11.17. AHanoruusbsiM 00pa3oM MPOUCXOAUT GOPMATUPOBAHHE
1 KOPPEKTHPOBKa BpeMeHHU. Eciiu BBeZIeHHOE 3HaUeHNE He yaaeTcsl IpeoOpa3oBaTh B 3aJaHHbIN
¢dopmar, To hopmarep OCTaBHUT B TOJIE IPEABLAYILEE 3HAUCHHE.

VY Hamero npuiIoKeHusl €CTh HEPUATHBIN HeoCTaTOK. 110J1b30BaTEN0 HEMOHATHO, B KAKOM BUJIE
ClIeyeT BBOJMTDH 3HAUEHUS JaThl M BpeMeHH. HanoxuTs nmoBepx opmarta erie ¥ Macky BBOJIA —
HETPUBHAJIbHAS 33/1a4a, KOTOPAast HE PEIIAeTCsl MPOCTBIMU JEHCTBUAMU. MBI IOCTYIIUM IIPOLLE,

1 OyzieM MpH 3aIycKe MPUIIOKEHUS MOICTABIATE B TIOJIS TEKYILIYIO 1aTy U Bpemsi. OHU MoCTyxat
oOpa3mamMu /171t BBOJIA MOJTb30BATEIBCKUX TAHHBIX.

B Hagayio uCX0MHOTO KO0J1a MPHIIOKEHHUS T00aBhTE CTPOKY HMIIOPTA!
import java. util. Date;

Br1OepuTe moJsie 1aThl, U B TTAHEIW peJaKkTopa HaiuTe cBoiicTBO value. HaxkatneM Ha KHOTIKY

C TPOETOUYMEM 3aITyCTUTE KOHTEKCTHBIN PEeTaKTOP 3TOTO CBOMCTBA. BhIOEpUTE HCTOYHUK JTAHHBIX —
H3mensieMblii KO 1 BBEIUTE B cieayrolee mose koa new Date (), kak mokazaHo Ha puc. 13.7. 910
KOJI CO3/IaeT aHOHUMHBIN 00BeKT TuMa Date, 3 KoToporo ¢popmaTep aBTOMATHYECKH U3BIIEKAET
1aty u orobpakaeT ee B 3a1aHHOM (opmare. Ecin koncTpykTop Date () BbI3BaH 0e3 mapameTpos,
TO 1O YMOJTUYaHUIO 00BEeKT Tura Date npeacTaBisier Tekyiee BpeMsl U 1aTy ONepaliMoOHHO N
CHUCTEMBI.

AHAIIOTUYHBIM CIIOCOO0M HACTpOMTE TI0JIe BBOIA BpeMeHH. V3MeHsieMblil Ko OyIeT PpexHIM,
TOJIBKO B 3TOM ciiydae opmaTep u3Bieuer u3 oobekra Date Texyiee Bpemsi.

CHoBa 3amyctute npusoxenue. Teneps y Nojap30BaTels ecTh 00pa3ibl BBOJAA JaHHBIX (puc. 13.8).
bonee TOI'0, OH MOXXET BOCIIOJIB30BaAThCSA I'OTOBLIM 3HAYCHHUEM TeKyIIICI\/JI JaThbl, a HC BBOOUTH €€
BpY4HYI0. IMEHHO Takue MeJIo4H JeNaroT KOM(OPTHOH paboTy ¢ MPHIOKEHUEM.



) dete [IFormatted TeatFisd] - valus *

YETRsOSSTE dabe value B sononsimssne CookTEs | PENTRNE Eny -

dnn ety slusi new Dace|[)

sava lag Olpect

| [+ | COPOTHTE S0 SnAutesn 15 yRONSIR OTeEnE Crgasis

Puc. 13.7 BBox xoza /i 3a1aHus TEKYLIEH 1aThl

(£ - O >
+7( ) - - Tencoor
16.12.17 | =
9:49 | ——

Puc. 13.8 3HaueHus nosueil no yMoJIYaHUIO IPHU 3aITyCKe MPUIOKEHUS

Mk He pasMeacM B KHUT'C HOJIHBIU JIMCTUHT npuMepa, NOTOMY 4TO KO MPAKTUYCCKU IMMOJTHOCTBIO
creHepupoBan cpenoii NetBeans, kpoMe Tpex cTpok B 00paboTUnKax HaKATHsI KHOTIOK
u GHHHCTBCHHOﬁ CTPOKHU UMIIOPTA.

13.2.6 ITose naposs

[Toste maposs sIBISIETCS TPSIMBIM TIOTOMKOM OOBIYHOTO TEKCTOBOTO ITOJISI, U OTIUYAETCS JIUIIH TEM,
YTO BCE CUMBOJIBI B 3TOM II0JI€ 3aMEHSIFOTCS 3BE3/I0UYKaMU WJTH IPYTUM CUMBOJIOM. [Ipu co3manmm
TIOJISI TT0 YMOJTYaHUIO eMy TprcBanBaercs 3HaueHue «jPasswordField». Ho umeTs 3naueHne naposist
M0 YMOJTYaHHIO — OYEHbB TUIOXas MpakTuka. He 3a0yabTe mpu HACTPOUKE ATOTO JIEMEHTA yIAIUTh
MCXOJIHOE 3HAYECHHUE 110 YMOJTYaHHIO.

Conepkumoe oIl MOKHO MOJTy4UTh IPY oMol Meroaa getText (), HO 3TO OmacHo.
3710yMBIIIJIEHHUK MOKET MEPEXBATUTD MAapOJIb, AHATU3UPYSI COAEPKUMOE ONIEPATUBHOMN MAMSITH.



Hcnone3yiite meton getPassword (), Bo3Bpariaromuii MaccuB cuMmBoJioB char []. Cpasy nmocne
IIPOBCPKU MMAPOJIA 3AMMOJIHUTE 3TOT MAaCCUB HYJISAMU YTOOBI YAQAIIUTB U3 TaMsATH BCC CIICABI I1apOJisl.

CumBOJI, 32 KOTOPBIM CKPBIBAETCS TAPOITh, MOKHO 3aMEHHUTH Ipu oMonu Metoa setEchoChar ().

13.2.5 Merka

MeTka — 3T0 KOMIIOHEHT HHTepdeiica, mpeHa3HAYeHHBIN ISl BBIBO/IA TEKCTa, H300paKeHNH HITH
TOTO U JIpyroro BMecre. MeTKH MOHO MCIOJIb30BaTh KaK B KAUE€CTBE MOSICHSIOMINX MOIHCEN

K JIpYT'MM KOMIIOHEHTaM, TaK U JJis 0TOOpakeHUsl JaHHBIX Uiu cooduienuil. [lonb3oBarens

HE MOJKET PEJaKTUPOBATh COJIEPKUMOE METKH — OHO JIOCTYITHO TOJIBKO U3 KOJIa IPOTPaMMBI.
[TosToMy y Memxu nem cobbimusi cmanoapmuo2o Oeticmausi, a J0TMOTHUTEIIbHbIE COOBITHUS
(ABMKEHUE MBIIIH, IIETYOK 0 METKE U TOMY TOJA00HBIE) UCTIOIB3YIOTCS PEIKO.

[TomecTuTe METKY Ha MakeT OKOHHOM ()OpMBI U 3aJ1aliTe pa3Mep METKHU U MapaMeTphl pUQTa
HA/IMTUCH 110 CBOEMY YCMOTpeHHI0. YTOOBI 3a1aTh BT (hOHA METKH, BEIOEPUTE HYKHBIN I[BET

B HACTPOMKax CcBOICTBa background, a 3aTeM NOCTaBbTE TAJIOYKY B CTPOKE CBOICTBA opaque
(mempo3pauHocTh). Ecnu 3Ta rajmoyka He CTOUT, TO (OH METKH MPO3PaYHBIN U COBIAIaeT ¢ (hoHOM
IJIaBHON (POPMBI.

B Hamem yueGHOM IPOEKTE MBI CAETaeM TakK, YTOObI MPH HAXKATUU HAa KHOTIKY 3Be3/a B 00acTu
METKH TOSBIUIOCH H300pa)KeHNE 3BE3/IbI U TIOSCHSIONIAs HA/ITUCh, A TIPY HAKATUW HA KHOTIKY
Ilycrora 3Be3na ucuesana. i 3TOro B BU3yadIbHOM PeIaKTOpe N00aBUM KaXK0W KHOTIKE COOBITHE
ActionPerfomed 1 BcTaBuM B 00pabOTYHMK COOBITHSI KHOTIKM KOMaH/IbI, BBIJICIICHHBIE )KHPHBIM
mpUPTOM.

O0paboTurK HaKATHS KHOTIKK 3Be3/1a:

private void starButtonActionPerformed(java.awt.event. ActionEvent evt) {
jLabell.setText («9T0 3Be31a»); // 3a1aeM TEKCT METKHU

String path = "images/star.png»;

Imagelcon icon = new Imagelcon(myJFrame.class.getResource (path));
jLabell.setlcon (icon); // 3anaem n3o0paxenne MeTKHU

}

O6paboTtunk Haxkatus kHonku Ilycrora:

private void emptyButtonActionPerformed(java.awt.event. ActionEvent evt) {
jLabell.setText («9T0 mycroTa»);

jLabell.setlcon (null);

}

Hcxonublil Ko MpuMepa NpUBEAEH B TUCTUHTE 13.2. ABTOMaTHYECKH Cr€HEPUPOBAHHBIN KOJT
HE M0Ka3aH.

JIncTunr 13.2 Ilpumep UCNOJIBL30BAHNS METKH VI 0TOOPaKeHNs] PUCYHKA M COOOIIeHU



import java.awt.Color;

import javax.swing.Imagelcon;
public class myJFrame extends javax. swing. JFrame {

// KoHCTpYKTOD

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

getContentPane().setBackground (Color. WHITE);

String path = "images/star.png»;

Imagelcon icon = new Imagelcon(myJFrame.class.getResource (path));

setlconImage(icon.getImage ());

}

[31ech pacnosiokeH OCHOBHOM OJI0OK aBTOMAaTUYECKH CT€HEPUPOBAHHOTO KOJ1a |

private void starButtonActionPerformed(java.awt.event. ActionEvent evt) {
jLabell.setText («9T0 3Be31a»); // 3a1aeM TEKCT METKHU

String path = "images/star.png»;

Imagelcon icon = new Imagelcon(myJFrame.class.getResource (path));

jLabell.setlcon (icon); // 3anaem n3o0paxenne MeTKHU

}

private void emptyButtonActionPerformed(java.awt.event. ActionEvent evt) {
jLabell.setText («3T0 mycroTa»);

jLabell.setIcon (null);

}

/**

* (@param args the command line arguments

*/

public static void main (String args []) {

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |



/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

13.2.6 Knonka ¢ pukcanmeit

Knomnka ¢ ¢ukcarueil mpuHUMAaeT 0JTHO U3 ABYX COCTOSIHMN — HA)KaTO€ MJIM OTIYIIEHHOE.
CocTosiHHE MEHSeTCs MPU KaXkI0M ILE€TUYKE MBIIIN HAa KHOIIKE U MOXET OBbITh IPOYUTAHO
nporpamMmHO. BaxxHast 0COOEHHOCTH KHOTIOK C (PUKCAI[Ee COCTOUT B TOM, YTO OHU MOTYT OBITh
00BEeTMHEHBI B TPYIITY B3aMMO3aBUCUMBIX NIepeKirouaTenei. ['pymnmna KHOmok ¢ gpukcanueit
HAIIOMUHAET MepeKITIoYaTesb TMana3oHoB CTapoTro paJuoprueMHNKa. B 11000if MOMEHT BpeMeHH
B Ha)KaTOM (aKTUBHOM) COCTOSIHUM MOYET HaXOIUThCSI TOJIBKO OJIHA KHONIKA. Eciiu Mbl Ha)KMMaeM
Ha JPYrylo KHOTKY, TO MPEbIAyIlias akKTUBHAsI KHOIIKA IPYIIIBI NEPEKII0YaeTCs] B UCXOAHOE
COCTOSIHHE.

OG’bCZII/IHCHI/IC KHOIIOK B I'pyIITy B KOAC MpOTrpaMMbI BJIUACT TOJBKO Ha UX MOBCACHUC U HUKAK
HC CBs3aHO C HHSaﬁHOM HHTGp(bGﬁCB, 1 B3aMMHBIM PACIIOJIOKCHUEM KOMIIOHCHTOB HaA IMAHCIN

(bopMBL

Co3mamnm mepexItovaTeb U3 TPeX B3aNMO3aBUCUMBIX KHOTIOK ¢ (ukcanueil. HampoTus kaxxaoi
KHOTIKH TIOMECTUM «IaMIIOUYKy», KoTopasi OyJeT 3aroparbcsi, €ClIi KHOIIKA HaXKaTa, ¥ TaCHYTb, €CITU
KHOTIKa HE aKTHBHA. B KauecTBe 1aMIOYKu MPUMEHUM METKY, Y KOTOPO Oy/1eM MporpaMMHO
MCHATH LIBET (1)0Ha 110 COOBITHIO HAXKATHUS KHOIIKH.

[TomecTuM TpH KHOTIKH Ha TIAHEJH TJIABHOW OKOHHOU (opMmbl. [IprcBOMM repeMeHHBIM KHOTIOK
umeHa buttonl, button2 u button3. M3MeHuM Haamucu Ha KHOTIKaX MO0 CBOEMY YCMOTPEHHIO.
HarnpoTus kax/1011 KHOIIKA IIOMECTUM METKY U HaCTPOUM €€ pa3mep. Y JaIMM HAAIIUCh Ha METKE.
3amanuM HavalbHBINA [BET (JOHA METKU B CBOMCTBAX, UCHOJB3Ys nanuTpy background | ITaautpa
AWT | CetJi0-cepbilii. [IpucBoum metkam umena lampl, lamp2 u lamp3.

Jlo6aBUM B HavaJo MPOrPaMMBbl CTPOKH UMIIOPTA HYKHBIX KIJIACCOB:
import java.awt.Color;

import javax. swing. ButtonGroup;

import java.awt.event. ActionEvent;

import java.awt.event.ActionListener;

B koHCTpyKTODp KI1acca 100aBUM KOMaHIbI CO3aHUs 00BEKTa TPYIIITBI KHOTIOK U TTOAKITFOUSHUS
KHOTIOK K 3TOM TpyIIne:



ButtonGroup group = new ButtonGroup ();
group.add (buttonl);
group.add (button2);
group.add (button3);

Teneps Bce Tpy KHONKU OyAyT MpUHAUIEKATh K OJHOM rpynme group. YToObl MOXKHO OBLIO
MOHATH, KaKasi KHOIKa TOpoAuiIa cOObITHE, HACTPOUM KaX /101 KHOTKe cBOMCTBO actionCommand
B MTAHENU CBOUCTB (pazden 13.1.1). ]Iy HArIsATHOCTH MCTIONIB3yeM 3HaueHus buttonl, button2

u button3 coBmaaaromye ¢ UMEHaMHU KHOTIOK (MMSI KHOIIKM B TIPOTPaMMe M HAAIUCh

Ha M300pa)KEHNU KHOIIKU — 3TO Pa3HbI€ CBOWCTBA KOMITIOHEHTA. ).

Ham HyxHO, 4TOOBI ITpH 3amycKe NpUI0KEHNs ObUIa HaXaTa 1epBasi KHOIIKA U CBETHJIACh
JAaMIIOYKa HAIIPOTUB ATOM KHONKU. JJ06aBUM B KOHCTPYKTOP CTPOKH HadaJIbHOM MHULIMATH3ALNH
uHTepdeiica:

// HacTpamBaeM Ha4aJIbHOE COCTOSIHUE MHTepdeiica:
// kHOTIKa 1 HaXkaTa

buttonl.setSelected (true);

// mammouka 1 xenras

lamp1.setBackground (Color. yellow);

Jlj11 aBTOMaTHYECKOTO CO3/1aHus TPYIIIbl KHOIIOK MOYHO B35iITh KOMIIOHEHT I'pynmna KHonok

C MaJUTPHI DJIEMEHThI YIpaBJeHust Swing U meperamuTs ero Ha MakeT Gopmel. [Ipu sTom
BU3YaJIbHO HUYETO HE U3MEHHUTCS, HO B KOJI IPOTPaMMBbI OYyT aBTOMAaTUYECKH JJOOABICHBI UMIIOPT
KJacca M 00bekTHas nepemenHas Tuna ButtonGroup. Tenepb MOXHO BBIJICIIUTh KHOMIKY HA MaKeTe
M OTPEIaKTHPOBATh € cBOICTBO buttonGroup B manenn cBoicTB. Eciu BbI cO3/1a7i HECKOJIBKO
TPy, OHU BCE OyQyT JOCTYNHBI B cliucKe. YTOOBI OTpEeaKTUPOBATH UMS TPYIIIBI KHOTIOK,
HauuTe ee B naHenu HaBUrarop u menKkHUTE IPaBoi KHOIIKOM MBIIIH.

O0padoTka coObITHII TPYNIIBI KHONOK ¢ puKcanmei

MpI npuMeHnM COOCTBEHHYIO peanu3anuio natepdeiica ActionListener, TO3TOMY AOMOTHUM
oOwsBNeHue Kitacca myJFrame:

public class myJFrame extends javax. swing. JFrame implements ActionListener {
B koHcTpykTOpE 00BEKTa Kilacca Ha3HAUMM KHOIIKaM CJIyIIATeNlb COOBITHI:
buttonl.addActionListener (this);

button2.addActionListener (this);

button3.addActionListener (this);

Teneps ocTanock Tosbko nepeornpenenuTs Metos actionPerformed (). On Oyaer oOmmM 11s Bcex
KOMIIOHEHTOB, KOTOPbIC TEHEPUPYIOT TaKOE COOBITHE M TIOKIIIOUEHBI K CITyIIaTelnto. B Hamem
cilydae 3TO Tpu KHOMNKH. V3Biiekaem cBoiicTBo actionCommand ¥ py OMOIIH OTiepaTopa BeIOopa
switch 3a)uraemM Hy)KHYIO «JIaMIIOYKY» M TaCUM OCTaJIbHBIE:



@Override

public void actionPerformed (ActionEvent evt) {
String action = evt.getActionCommand ();
switch (action) {

case «buttonl»: // ecnn HaxkaTa kHomKa buttonl
lamp1.setBackground (Color. yellow);
lamp2.setBackground(Color.lightGray);
lamp3.setBackground(Color.lightGray);

break;

case «button2y: // eciim HaxkaTa KHOTKa button2
lamp1.setBackground(Color.lightGray);
lamp2.setBackground (Color. yellow);
lamp3.setBackground(Color.lightGray);

break;

case «button3»: // ecnim HaxkaTa KHOMKa button3
lamp1.setBackground(Color.lightGray);
lamp2.setBackground(Color.lightGray);
lamp3.setBackground (Color. yellow);

break;

default:

// neicTBUS IO YMOJTYaHUIO OTCYTCTBYIOT

b
b

Hcxonuslil Ko mpuMepa NpUBEAEH B TUCTUHTE 13.3. ABTOMaTHUECKH Cr€HEPUPOBAHHBIN KOJT
HE M0Ka3aH.

JIncrunr 13.3 [Ipumep ucnoib30BaHus IPYININbI KHONOK ¢ (pMKcanuei
import java.awt.Color;

import javax. swing. ButtonGroup;

import java.awt.event.ActionEvent;

import java.awt.event.ActionListener;



public class myJFrame extends javax. swing. JFrame implements ActionListener {

// KoHCTpyKTOD

public myJFrame () {

initComponents ();

setLocationRelativeTo (null)

// 00bsIBJAsIEM 00bEKT rPyNNbI MepeKJaoUaTeei
ButtonGroup group = new ButtonGroup ();
group.add (buttonl);

group.add (button2);

group.add (button3);

/ HacTpamBaeM HaYaJIbHOE COCTOsTHHE HHTepdeiica:
// kHomka 1 Ha:kaTa

buttonl.setSelected (true);

// nammouka 1 :kearast

lamp1.setBackground (Color. yellow);

// 00bsIBAsIEM 00PA0OTUYMK COOBITHI 11 KAXKI0H KHONMKH
buttonl.addActionListener (this);
button2.addActionListener (this);

button3.addActionListener (this);
}

[3aech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

// TlepeoOwsiBneHne MeTo1a oOpadboTurka coobiTrst ActionEvent
@Override

public void actionPerformed (ActionEvent evt) {

String action = evt.getActionCommand ();

switch (action) {

case «buttonl»:

lamp1.setBackground (Color. yellow);

lamp2.setBackground(Color.lightGray);



lamp3.setBackground(Color.lightGray);
break;

case «button2»:
lamp1.setBackground(Color.lightGray);
lamp2.setBackground (Color. yellow);
lamp3.setBackground(Color.lightGray);
break;

case «button3»:
lamp1.setBackground(Color.lightGray);
lamp2.setBackground(Color.lightGray);
lamp3.setBackground (Color. yellow);
break;

default:

// MO yMOJTYAHNI0 HUYETr0 He Jiej1aeM

3

3

/**

* (@param args the command line arguments
*/

public static void main (String args []) {

[3aech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}



OKHO TIPUIIOKEHHUS JOJDKHO BBITJIAIETh TPUOIM3UTENIFHO TaK, KaK MoKa3aHo Ha pucyHke 13.9.
CaMoCTOATENBHO CAENalTe TaK, YTOOBI MHAMKATOPOM Ha)XKaTON KHOMKHU ObUIO peaTCcCTUYHOE
n300paxkeHue ropsAueil JaMIoyky Tadlo.

j KHonka 1 !

KHonka 2

[ KHonka 3 J

Puc. 13.9 IIpumep npuioxeHus ¢ TpyImInoi KHOMOK ¢ (hpuKcaruen

WTak, BB HAyYHIIUCH pabOTaTh ¢ KHOIIKAMHU, TEKCTOBBIMHU TIOJISIMU M METKaMH, 00aBIISATh

U ynansaTh 00padoTurku coObiTuil. Ciemyromas caMocTosiTeIbHast paboTa: co3aaiTe mpoeKT
MIPOCTEHIIETO KaTbKYIATOPA C TIOJISIMUA BBOJIA MICXOHBIX 3HAYEHUH, KHOITKAaMH apH(PMETHIECKUX
oTiepanuii ¥ moJjieM METKH JJIsl BBIBOJIA pe3yabTara. CHabauTe KanbKynaTop KHONKON Beixoa, mpu
Ha)KaTUHU Ha KOTOPYIO MPHJIOKEHUE JJOJDKHO 3aKPBIBATHCS CUCTEMHOM KoMaH10# System. exit (0).
He 3a0ynpTe 100aBUTH B KO 00pabOTUMKH UCKIIOYCHNI Ha CIydail BBOJIA CTPOKOBBIX 3HAUCHHH
BMECTO YHUCEN U JIeJICHUs Ha HOJIb (enasa 9).

13.3 ®naxku 1 nepeknovyaTenm

draxxKu 1 MEPCKI0YATCIN MMO3BOJIAIOT YIIPABJIATH AKTUBHOCTBIO OTACIIBHBIX OHIII/If/'I
HCIMMOCPECACTBCHHO BO BpEMsA pa6OTI)I IMPUIIOKCHUS. Pazauume aums B TOM, 4YTO aKTUBHOCTb
q)ﬂa)KKOB MOKHO YCTAaHABJIMBATDH IIPOU3BOJIBHO U IO OTACIIBHOCTH, a COCTOSIHUEC HepeKHIO‘IaTCJIGfI
B3aMMOUCKIIOYAICEC — MOXKET OBITb AKTUBEH TOJIBKO OJIMH 2JICMCHT I'PYIIIbI.

@naXKH U IepeKiTIouaTeNId MOTYT TeHEPUPOBATh COOBITHE B OTBET HAa CTAHIAPTHOE JCHCTBUE —
aKTHBAIIMIO WM CHATHE aKTHBHOCTH HIETYKOM MBIIIH. OOBIYHO COCTOSIHUE (PIIAKKOB

U IIEpEeKIIoyaTeliell ONpaiinBaeTcst BO BpeMs paOdOThI MPHIIOKEHUS U B 3aBUCUMOCTH OT pe3yJibTaTa
MIPOUCXOTUT BETBJIICHNE alropuT™Ma. MIHOT/1a OBIBAET HY)KHO BBITIOJIHUTH KAKOE—TO JIeHCTBUE
HEIMOCPEACTBEHHO B MOMEHT AKTUBALMM JIEMEHTA — HAIIPUMED, AMHAMUYECKU U3MEHUTh COCTAB
MEHIO WIH 3aMEHUTDh UKOHKY.

13.3.1 ®aaxkku

PazMecTim Ha MakeTe OKOHHON (OpMBI TpH (rakka. M3meHnM moanucu K (uakkam Ha Oojee
nH(pOpPMATHUBHBIE IO CBOEMY YCMOTpeHHIo. [[aBaiite cienaem Tak, 4ToObI MPH YCTaHOBKE (Priaskka
mpU@T MOANMUCH MEHSUICA Ha KUPHBINA. J{J1s1 5TOr0 CHavyajia yCTaHOBUM B CIIMCKE CBOKCTB
KOMIIOHEHTA HavaIbHBIA MPUQPT Kakaol noanucu Arial, O6brunblii, 12. [1pu 3amycke
MIPUIIOKEHHS BCE TTOANUCH OyIyT BBITOJHEHBI 0OBIYHBIM HIpu(pTOM Arial pazmepom 12 myHKTOB.
Nwmena nepeMeHHBIX U3MeHNM Ha box 1, box2 u box3.



Tenepb moAroTOBUM 0OBEKTHI HIPU(TOB, KOTOPBIMU OyeM 0QOpMIATH moanucH (iaaxkos. [s
9TOTO UMIIOPTHUPYEM Kiacc Font:

import java.awt.Font;

U B TeJIe TJIABHOTO MeTo a main () co3auM 00bEKTHBIC TIEPEMEHHBIE OOBIYHOTO U KUPHOTO
mpudTa:

// 06BexT 00braHOTO mpHudTa Arial 12 myHKTOB
Font normal= new Font («Arial», 0, 12);

// 0OBexT xupHoro mpudra Arial 12 myHKTOB
Font bold= new Font («Arial», 1, 12);

3amanum o0padoTunk coOwiThst ActionPerformed ans xaxaoro naxkka. CoObITHE BOZHUKAET MPH
Ka)KJIOM ILETYKE MBIIIH Ha (h1akke win nmoanucu ¢ruaxka. [1oatoMmy 00paboTuuK T0TKEH
pacmo3HaBaTh TeKyIIee COCTosiHME (IakKa, KOTOPOE XpaHUTCS B CBOMCTBE isSelected.

O06paboTurk coOOBITHS (pI1askKa COCTOUT U3 €IMHCTBEHHOM CTPOKH, KOTOpast 3aCITyKUBAET
OTJENFHOTO BHUMAHUS:

box1.setFont(box1.isSelected ()? bold: normal);

Merton setFont () ycranaBnuBaet mpudt diaaxkka box1, ¢ 3TuM Bce MOHATHO. J[71st omydeHust
CCBUJIKM Ha HY)XHBIH 0OBEKT MIPUQTa MBI BOCIIOIH30BAIMCH TEPHAPHBIM OTepaTopoM (pazoen 3.3.5):

box1.isSelected ()? bold: normal

Ecmu Beipaxkenue box1.isSelected () uctuHHOE, TepHAPHBIN OMEPATOP BO3BPAIIAET CCHUIOTHYIO
nepemennyto bold. B mpoTuBHOM citydae omepaTop Bo3BpaliaeT CChIJIOUHYIO MTEPEeMEHHYIO normal.
AHaJIOTUYHBIM 00pa3oM ycTpoeHbl 00paboTunku coObITHH (praskkoB box2 u box3. B nannom
cllyyae TepHApHBIN onlepaTop WICaIbHO MOAXOJHUT JUIS CO3/IaHMsI KPATKOW M XOPOIIIO YUTAEMOU
IPOTPaMMBEI.

Wcxonublit ko1 mpuMepa rpuBeieH B uctuHre 13.4. ABTOMaTHYeCKU CreHEePUPOBAHHBIN KOJT
HE [T0Ka3aH.

JIncrunr 13.4 llpumep ucnoib3oBanus (JIakKoB

import java.awt.Font;

public class myJFrame extends javax. swing. JFrame {
// KOHCTPYKTOP

public myJFrame () {

initComponents ();

setLocationRelativeTo (null)

}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |



private void box1ActionPerformed(java.awt.event.ActionEvent evt) {

box1.setFont(box1.isSelected ()? bold: normal)
h

private void box2ActionPerformed(java.awt.event. ActionEvent evt) {

box2.setFont(box2.isSelected ()? bold: normal)
h

private void box3 ActionPerformed(java.awt.event. ActionEvent evt) {

box3.setFont(box3.isSelected ()? bold: normal)
§

/**

* (@param args the command line arguments
*/

public static void main (String args []) {
[3aech pacnonokeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}

1)

}

// 00 beKT 00b1YHOTO pH(Ta Arial 12 nynkToB
Font normal=new Font («Arial», 0, 12);

// 00 bekT :xkupHOTro mpudTa Arial 12 nynkros

Font bold=new Font («Arial», 1, 12);

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

C TexHHUYECKOW TOYKHM 3pEeHus, (PIaskKH JOMYCKaeTCsl O0bEAMHATH B TPYIILY, IJI€ MOKET ObITh
YCTaHOBJIEH TOJIbKO OJHH (1axkok. Ho myuiie Tak He enarh, IOTOMY YTO MCHOJIb30BaHUE (Iiaskka
B KauecTBE 3aBHCUMOTO MEPEKI0YaTeNs IPOTUBOPEUUT OOLIEIPUHATOMY HA3HAUEHHUIO KOMIIOHEHTa



u Oyzner cOMBATh C TOJIKA MOJIb30BaTeNs. TeM He MeHee, BBl MOXKETE CaMOCTOSTEIBHO ITPOBECTH
SKCHEPUMEHT C TPyMIoN (UIaKKoB, T Ha IpUMep U3 aucTuHra 13.3.

13.3.2 Ilepexiouarenn

[IepexirouaTeny M3HaYaIbHO MPEIHA3HAYEHBI Ul CO3/IaHUs IPYIIIBI, B KOTOPOW B Ka)KIbIH MOMEHT
BPEMEHHU MOXKET OBbITh aKTUBEH TOJIBKO OJIMH 37eMeHT. OJIMHOYHBIN MEPEKII0YaTeb HE UMEET
MIPAKTUYECKOIO CMBICIIA U 3aMEHAETCS (PIIaXKKOM.

Cosnaiite okoHHYIO (DOpPMY U pa3MECTHTE Ha Hell Tpu nepekirouaress. [lomectute Ha hopmy
komnoHeHT ButtonGroup. HazHnaubTe ynoOHbIe MMEHA NIEpEKIIIoUaTeNsiM U Tpynie. B cBoiicTBe
buttonGroup Ka)I0To NepeKIrovaTells YKaKUTE IPYIIy. 3ayCTUTe MPUIIOKEHHE U yOeTuTech, 4To
rpymIa nepexitovarenei paboTaeT NpaBUIbHO.

Teneps caenaem Tak, 4TOOBI IPU BBIOOPE MEPEKITIOYATENS €TI0 MOJIUCH 0TOOpaXKanach KUPHBIM
mpudToM. [ 5TOro BOCHOIb3yeMcs pelieHneM, KOTOPOE MBI HCIIOJIb30BANIN B JTUCTHHTE 13.4.
TouHO Tak ke co31aAuM 00BEKTHI OOBIYHOTO U KUPHOTO MIpU(PTA U HA3HAYUM 00pabOTUUK
coObiTus ActionPerformed xa>xoMy ameMeHTy rpynmsl. J{iist mepekiTroueHus mpuQTa UCTIONb3YeM
KOMaH/Iy, KOHCTPYKIIHIO KOTOPO MBI pa300paiii B HEpABLIYIIEM pa3zere:

buttonl.setFont(buttonl.isSelected ()? bold: normal);

Ho 31eck Hac noacTeperaer HeboublIas mpodaema. Eciu BbI oiCTaBUTE JaHHYIO KOMaHTy

B 00pabOTYNKH COOBITHH (pa3symeeTcsi, H3MEHUB HOMEP MEPEKITI0YaTeNs), TO YBUAUTE, YTO TIPU
aKTHBAIMY TIEPEKITIOYaTeNs PHUQT MOIMUCH CTAHOBHUTCS )KUPHBIM, HO HE BO3BPAIIIAETCS

K 00braHOMY IIpHdTY Mpu AeakTHBaruu. [logymaiite, mouemy Tak nporucxoaut? OTBET B CHOCKE .

UYto0Ob!I pemuTh NpodIeMy, CO34aJUM YHUBEPCAIbHBIN METO/, KOTOPBINA OYJeT POBEPATH
COCTOSIHUE BCEX MepeKitoyareseil 1 Ha3HavyaTh MIpUQT HOIUCH:

void setFont () {
buttonl.setFont(buttonl.isSelected ()? bold: normal);
button2.setFont(button2.isSelected ()? bold: normal);

button3.setFont(button3.isSelected ()? bold: normal);

}

B 06paboTunke coOBITHS KaXI0TO MEPEKITIoUaTes OyeM MpOoCTO BBI3BIBATH ATOT METO/,
HanpuMmep:

private void buttonl ActionPerformed(java.awt.event. ActionEvent evt) {

setFont ();

}

3amyctuM npuiokenue. Bee paboTaer, Kak mpernoiaraioch, HO BeISABIIEHA €IIe OJTHa podiema —
cpa3sy Ioclie 3amycKa 1o yMOJYaHUIO BEIOpaH MEepBbIN MEPEeKITIouaTelNb, a €ro mMpHQT ocTancs
0OBbI9HBIM. UTOOBI UCTIPABUThH HEIOCTATOK, JOOABUM BBI30B MeToAa setFont () B KOHCTpYKTOP.
Teneps npu co3gaHuM OKOHHOM (HOpMBI IPUQT Mo AnHcel OyeT HaCTPOEH B COOTBETCTBHU

CO CTaTyCcoOM IEpeKIIoYaTeseH.

Hcxonuslit Ko MpuMepa NpUBEAEH B TUCTUHTE 13.5. ABTOMaTHUECKH CreHEPUPOBAHHBIN KOJT
HE TI0Ka3aH.



JIncrunr 13.5 Ilpumep ucnoib30BaHus NepeKI0YaTe el
import java.awt.Font;

public class myJFrame extends javax. swing. JFrame {

// KOHCTPYKTOP

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

setFont ();
h

[3aech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void buttonl ActionPerformed(java.awt.event. ActionEvent evt) {

setFont ();
§

private void button2 ActionPerformed(java.awt.event. ActionEvent evt) {

setFont ();
h

private void button3 ActionPerformed(java.awt.event. ActionEvent evt) {

setFont ();

§

/**

* (@param args the command line arguments
*/

public static void main (String args []) {

[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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}

// 3apaemM WIPpUQT NOANMUCH KAKAOT0 3JIeMEHTa IPyNIbI
void setFont () {

buttonl.setFont(buttonl.isSelected ()? bold: normal);
button2.setFont(button2.isSelected ()? bold: normal);

button3.setFont(button3.isSelected ()? bold: normal);

}

// 00 beKT 00bIYHOTO pH(Ta Arial 12 nyHkToB
Font normal= new Font («Arial», 0, 12);
// 00 bekT :xkupHOTro mpudTa Arial 12 nynkros

Font bold= new Font («Arial», 1, 12);

[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

13.4 None co cNMCKOM U CNUCOK

Crnucku npeiHa3HAYEHBI 711 BBIOOPA OJTHOM MIJIM HECKOJIBKUX OMIUN U3 MPEIBAPUTETHHO
chopMUpPOBAHHOTO criiicka. OTIMYHE OT MEePEKITF0YATEICH COCTOUT B TOM, YTO CITHCKH OOBIYHO
WCIIOJIB3YIOTCS JIsl TOCTOSIHHOTO U YaCTOro oOpalieHus npu padoTe ¢ JaHHBIMU (HarpuMep, BEIOOP
bamMuIHH COTPYTHUKA), a TIEPEKITIOYATETH | (PIIAXKKU UCTIOIB3YIOTCS ISl YCTAHOBKH HACTPOCK.

13.4.1 IMoJe co cnuckoM

[Tosie co crMcKOM MO3BOJISIET BEIOPATH TOJIBKO OJIHY OIIIUIO M3 3apaHee chopMHUPOBAHHOTO
nepeyns. [lepedens omuii MOKHO 3aJ1aTh 10 YMOJYaHHIO MIPH pa3padoTKe GOpMBI KT
copMHpOBaTh AMHAMHYECKH BO BpeMst pabOoThI mporpamMmmbl. PaccmoTpuM nojpoOHee BTOpPOit
CI0c00, TOTOMY YTO OH MO3BOJISIET CO3/1aBaTh ruOkue uHTepdeiicsl. Hanprumep, BbI MOxkeM
aBTOMAaTUYECKU COPMHUPOBATH CIIUCOK MOAKIIOUEHHBIX UMEHHO K BalllEMy KOMIIBIOTEPY
YCTPOICTB WJIM CO3/1aTh CITMCOK IMOYTOBBIX OT/IEJIEHUI BaIIero ropoja.

Ceituac MBI pa3paboTaeM HECIOKHOE MPHIIOKEHHE, B KOTOPOM MOKHO MPOU3BOJIEHO 00ABIISATH
U yIansaTh oniuu circka. Co3aaiTe HOBYIO OKOHHYIO ()OPMY U TOMECTUTE Ha MaKEeT KOMIIOHEHT
IToJie co cnmuckoM. 3aTeM MOMECTUTE HA MAaKET TEKCTOBOE MOJIE U JIB€ KHONIKU. YTOOBI caenath
unTepdeiic 6onee ynoOHIM, T00aBbTE KOMIIOHEHT Pa3neuTeib, 3a1aiiTe eMy CBOHCTBO
VERTICAL u nomectute Me)1y KHOIIKaMU U cuckoM. OJIMH U3 BO3MOKHBIX BapUAHTOB
pacrnoyioKeH!s: KOMIIOHEHTOB Toka3aH Ha puc. 13.10.



[ OofaenTk J

[ YOanwTe ]

Puc.13.10 [Tpumep unrepdeiica npuaokeHust CO CIUCKOM

B nacrtpoiikax KOMIOHeHTa HaiiiuTe cBoiicTBO model n HaxkmuTe KHONKY COPOCHTH /10 3HAYEHMIT
1o ymor4aHuio. Tenepb 100aBbTE€ B KOHCTPYKTOP (POPMbI KOMaH 1l MHULIMATU3ALNY CITUCKA:

String [] options = {«Ctpoxka 1», «Ctpoxa 2», «Ctpoka 3», «Ctpoka 4»};
for (String opt: options) {

combol.addItem (opt);

}

MBpI cOpMHUPOBATI MACCHB CTPOK, @ 3aTE€M IPH IMOMOIIIH orieparopa for B cokparieHHoi popme
3anucu (pasden 5.1.2) noouepeHO JOOABUIIM B CIIUCOK KaXKIYIO CTPOKY U3 MaccHBa IpU MOMOIIH
metoaa addItem (). Pasymeercst, Mbl MoTIH OBI 33/1aTh HaUaTbHBIC 3HAYCHHSI U B CBOMCTBAX
KOMIIOHEHTA, HO 37I€Ch MBI TIOKa3aJli, KaKk MO’KHO WHUIIMAJIH3HUPOBATDH CIHCOK B JIF000E BPEMSL.

JlomycTtyM, B MPUKIIAHOM MpOrpaMMe HY>KHO BBIBECTH CIMCOK akTUBHBIX COM—mopToB
KOHKpPETHOTO KOMITIbIoTepa. MBI HE MO’KEM 3HATh 3apaHee, KaKhe MOPThI Oy1yT aKTUBHBI

Ha KOMITBIOTEPE TOJIb30BATENSA. XOPOIIUM CTUIIEM MTPOrPAMMHPOBAHHUS CUUTAETCSI (POPMHUPOBAHUE
(axmuyeckoeo CMCKa TOPTOB TIOCIIE 3aMycKa MporpaMMebl. K coxkaneHuto, TeHUBBIE pa3padOTYHKH
4acTO BBIBOJIAT JAJIMHHBINA CIMCOK ITOPTOB C HOMEPAMHM MOAPS/ U 3aCTABIISAIOT M10JIb30BATENS
CaMOCTOSITENIBHO pa30uparbesl, KaKKe MOPTHI TOCTYITHBL.

Teneps no6aBuM (GyHKIIMOHATHHOCTH KOMIIOHEHTaM HHTepdeiica. 3amalite coObITHE
ActionPerformed st kaonku J106aBUTh, 1 B 00pabOTYHMK COOBITHSI BOUIIUTE KOMAH]Ty

combol.addItem(text1.getText ());

O0paboTurk GepeT CTPOKY U3 TEKCTOBOTO TMOJIS ¥ JOOABISET €€ B KaUeCTBE HOBOM OIIIUY B KOHEI]
CTIMCKA.

3anaiite coosiTe ActionPerformed s kHonky Y aanauTh. B 060paboT4unk cOOBITHS BIUIITUTE
KOMaHy

combo l.removeltem(combol.getSelectedItem ());



Cuauana meton getSelectedItem () Bo3Bpaiaer cchUIKy Ha OMIIMIO CITUCKA, 3aTEM METO/T
removeltem () ymansieT 3Ty Oniuio.

I/ITaK, Bbl HAYYUJIUCh MHUIIUAJTU3UPOBATH MMOJIC CO CIIMCKOM, IIO63,BJ'I$ITI> " YAQJIATh OIIUU CITUCKA.
B kauecTBe caMOCTOSTENIbHOM paboThI co3aiiTe 00paboTunk coobiTust ActionPerformed st momnst
CO CIHCKOM, KOTOPBIM KOMUPYET TEKCT BEIOPAHHON OMIMHU B 3ar0JI0BOK OKHA MPUJIOKEHHS. ITOT
00pabOTYHK MPUCYTCTBYET B TUCTUHTE 13.6, HO BBI C JIETKOCTHIO CITPABUTECH C 3a/1aueii
CaMOCTOSITENIHHO.

JIncTunr 13.6 IIpumep ucnoib30BaHHUSA MOJISA CO CHUCKOM
public class myJFrame extends javax. swing. JFrame {

// KOHCTPYKTOP

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

String [] options = {«Ctpoka 1», «Ctpoka 2», «Ctpoka 3», «CTpoka 4»};
for (String opt: options) {

combol.addItem (opt);

3

}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void addButtonActionPerformed(java.awt.event. ActionEvent evt) {
if(!textl.getText ().equals (»»)) {

combol.addItem(textl.getText ());

}

§

private void combolActionPerformed(java.awt.event. ActionEvent evt) {
// TODO add your handling code here:

setTitle(combol.getSelectedItem().toString ())
§

private void delButtonActionPerformed(java.awt.event.ActionEvent evt) {

combol.removeltem(combol.getSelectedItem ())

}



/**

* (@param args the command line arguments
*/
public static void main (String args []) {

[31ech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}
13.4.2 Caucok

Crucok Ha caMOM JIeJIe COCTOUT U3 JIBYX KOMIIOHEHTOB — MAHEJH C MOJI0CaMH POKPYTKH
1 coOCTBEHHO cricka. [10J10Ch MPOKPYTKU MOSBISIFOTCS aBTOMATUYECKH, €CJTH OTIIHH CIHCKA

HC MOMCIIAOTCA B IIOJIC 11O BBICOTC HUJIX IO HIWPHUHC.

Co3paiiTe, Kak 0OBIYHO, 3aTOTOBKY OKOHHOTO TIPUIJIOKEHUS M TIOMECTUTE Ha MaKeT KOMIIOHEHT
Cnucok. B manenn HaBurarop nokasaHo, 4To B CTpYKType NMPOEKTa MOSBUIACH TAaHEh
¢ mosiocamu pokpyTku jScrollPanel, koTopas sBisieTcs KoHTeHEpoM [yt criucka jList] (puc.

13.11)

jList1 [List] - HaBuratop X |
= Topma myJFrame
o= Ej OpyrHe KOMNOHEHThI

o [T Frame]
T E jScrollPane! [JScrolPane]
Ef jListt Lt

Puc. 13.11 CrpykTrypa komnonenta Criucox B IpOeKTe



[Tpu paboTe co CIMCKOM BO3MOKHBI TPU BapuaHTa BLIOOpA OMIIHIA, KOTOPBIEC ONIPEICIITIOTCS
3HAUEeHUEM cBoMcTBa selectionMode:

SINGLE — M02HO BbIOpaTh TOJIBKO 0/1HY omuuto (puc. 13.12a),
SINGLE INTERVAL — M0%HO BbIOpaTh TOJIBKO OAMH (HEPa3pbIBHBIN) HHTEpBa (puc. 13.120),

MULTIPLE INTERVAL — M05HO BBIOpaTh HECKOJIBKO MPOU3BOJILHBIX HHTEPBAJIOB (puc. 13.12B).

Crpoka 1 Crpoka 1 Crpoka 1
Crpoka 2 Crpoka 2 Crpoxa 2
Crpoka 3 Ctpoka 3

Crpoka 4 CTpoka 4 Crpoxa 4
Crpoka s Cipoka 5 Crpoka 5
Crpoka 6 CrtpoKka 6 Ctpoka b
Crpoka7 CTpoKa 7 Crpoka7
Ctpoka 8 CrpoKa 8 Crpoka 8

a 0

Puc. 13.12 JlomycTumbie BapuaHThI BEIOOpA OMIMM B 3aBUCUMOCTH OT 3HAYEHUS CBOMCTBA
selectionMode

[TockonbKy Tpu paboTe CO CIUCKOM I0JIb30BATEh MOYKET IPOU3BOJIBHO BEIOUPATH HECKOIBKO
OTIIIMI UJIM OTMEHSATH MX BBIOOD, CIICKY HEBO3MOYKHO HAa3HAUUTH CIIEIU(PHUECKOE IeHCTBUE
ActionPerformed. MosxHo nepexBartbiBath coObiTue ListSelectionEvent, koTopoe BO3HUKAET Mpu
BBIOOPE 170001 oy crircka. Ho eciiu pa3periieH MHOKECTBEHHBIH BBIOOD, 3TO COOBITHE TEPSET
CMBICJI — HEMIOHSTHO, TTOCJIE KaKOH M3 OIIIMI CYUTATH BHIOOP 3aBEPIICHHBIM U MPUCTYIIATh

K 00paboTke. UTOOBI MOTYIUTH MTepeueHb BEIOPAHHBIX O HEOOXOIMMO BBITIOJTHUTH
JOTIOJTHUTENBHBIE JICHCTBUSI.

Jlo6aBuM B OKOHHYIO ()OpMY KHOTIKY, M Ha3HaYHM eif 00paboTunk coobiTus. [1o HaxkaTuio

Ha KHOTIKY OyJIeM BBIBOJIUTh B TEPMHHAJ CIIUCOK BBIOPAHHBIX ONIKA. YTOOBI MOIYYUTH CITCOK
aKTUBHBIX OIIIHA, BOCTIOIB3yeMcst MeToioM getSelectedValuesList (). ToT MeTo 1 Bo3BpamaeT
HE MAaCCHB CTPOK, a Cnucox obvexmos xiacca List u3 makera java. utils. Heo6xoaumo 106aBuTh
B IIPOrpaMMy UMIIOPT KJacca:

import java.util.List;

[TonHOCTH KOJ1 00pabOTUMKa HAXKATHsI KHOTIKH B HAILIEM MPUMEpPE UMEET BU/I:
List items = list.getSelectedValuesList ();

for (Object item: items) {

System.out.println (item);

}



HecoMHueHHO, BBI cpa3y y3HaIH clieluanbHylo popmy oreparopa for, B KOTOpO# MpoUCXoauT
MIOCJIEIOBATEbHBIN NIEPe0Op BCEX 0OBEKTOB CIUCKA, IPUCBOCHHUE CCHUIKM HA HUX 0OBbEKTHOMN
NepeMeHHOH item u BBIBOJI 00bEKTa Ha 1evarh B CTpOKOBOM Buze. [IpeoOpa3oBanue oObexTa
CIIMCKA B CTPOKY ITPOUCXOIUT aBTOMAaTUUYECKH.

OOpaTtuTe BHUMaHHE Ha TIpeIyNpexIeHne HanpoTus orneparopa for. Cpena NetBeans npearaer
elie 0oJIblIe ONTUMHU3UPOBATH KOJI U UCIIOJIB30BaTh (PYHKIIMOHAIbHYIO onepanuto. [llenkaure

0 3HAYKY TpeaynpexaeHus u Bpioepute Mcmob30BaTh (PYHKIMOHAIBHYIO ONlePALHIO.
NetBeans aBroMmaTudecku mpeoOpa3yeT MUK for B CIeayroui Ko

items.forEach ((item) -> {
System.out.println (item);
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OT10 00bIYHOE JsIMOJa—BbIpaXkeHue (erasa 11). MoXHO IOCIOPUTH, KaKOM U3 BapUaHTOB KO/1a
B JJAHHOM CJTydae YMTAeTCs JIydllle, HO B IIEJIOM MPU POTPaMMUPOBAaHUH Ha Java
TSIMOJa—BBIPAXKEHHUS TPUMEHSIOTCSI BCE Yallle.

Ecnu BbIOpaTh B CIIMCKE HAILEro MPUIIOAKEHUS HECKOJIBKO ONUKK U HakaTh KHONIKY IIpuHATH, TO
B TEPMHHAJ Oy/IE€T BbIBECH CIIMCOK aKTUBHBIX omniui. MIHor1a ynoOHee Ucrnoab30BaTh

B IIPOrpaMMe€ HEe TEKCTOBbIE 3HAUEHMsI OTIMM, a X HU(POBbIE MHAEKCH. B Takom ciydae ciaenyer
MOJIY4YUTh MACCUE LIETTIOYUCICHHBIX NHJIEKCOB aKTUBHBIX OIIIMN, HAllpUMeEp:

int [] items = list.getSelectedIndices ();
Hymepanus onnuil B CliMcKe HAYMHAETCA € HYJIA.

Hcxonuslit Ko mpuMepa NpUBEAEH B TUCTUHTE 13.7. ABTOMaTHUECKH Cr€HEPUPOBAHHBIN KOJT
HE TI0Ka3aH.

JIncrunr 13.7 llpumep ucnoIb30BaHHUS CIUCKA

import java.util.List;
public class myJFrame extends javax. swing. JFrame {

public myJFrame () {
initComponents ();

setLocationRelativeTo (null)

}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void buttonActionPerformed(java.awt.event. ActionEvent evt) {
List items = list.getSelectedValuesList ();
items.forEach ((item) -> {

System.out.println (item);



) H

/**

* (@param args the command line arguments
*/
public static void main (String args []) {

[3aech pacnonokeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
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[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

13.5 Mon3yHoOK, c4eTYMK, MHOAUKATOP BbINOSIHEHUSA

B sTOM paznene Mbl pacCMOTPUM KOMIIOHEHTBI, IIPEIHA3HAUYEHHBIE IS JIUHEUHO20 66004

u omobpadicenus IAANa30Ha YUCIOBbIX 3HAUEHUN — ITOJI3YHOK U MHIUKATOP BBINOJIHEHUs. B Ty
IpyIIly KOMIOHEHTOB Mbl BKJIIOUMIJIM TaK)K€ CUETUHMK, KOTOPBIN paboTaeT HEMHOI'O MHA4Y€, HO UMEET
MI0XO0KEee Ha3HAYCHHUE.

Co3pmaiiTe HOBBIN MaKeT ¥ IOMECTUTE HA HETO MOJI3YHOK, CUETYNK U MHIUKATOP BHITIOJTHEHUSI.
Jlo6GaBbTe Ha MAKeT JIBa MEPEKITI0UaTeNs M CBSDKUTE UX B rpynmy (pasden 13.3.2). Mb1 Oynem
BBOJMTH 3HAYEHUS MPH MTOMOIIHU TOI3yHKA M CUYETYHKA, a 0TOOpakaTh BBEIEHHOE 3HAUCHHE TTPU
MIOMOIIIY MHIMKATOpa BhIMoHeHus. [lepekirodaTenu OynyT onpeaessiTh, Kakoe U3 BXOIHBIX
3HA4YEeHUH JO0JDKEH 0TOOpaXkaTh MHAMKATOP. [IpuMep BO3MOKHOTO PacIioyIOKEHUS] KOMIIOHEHTOB
noka3zat Ha puc. 13.13. Teneps MOXXHO MPHUCTYIMUTH K HACTPOHKE KOMIIOHEHTOB M 00pa0OTYMKOB
COOBITHI.
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Puc. 13.13 Ilpumep okHA ¢ KOMIIOHEHTaMU JTMHEHHOTO BBOJIA U OTOOPAKEHUSI

[Tpex e Bcero, 106aBUM METOI, KOTOPBINA OyAeT 0OITUM JJisi BCeX 00pabOTIHKOB COOBITHI
KoMItIoHeHTOB. OH OYeHb HpOCTOfI U BBITNIOJIHACT JIMIIB 3aIlIUCh LICJIOYHNCIICHHOT'O 3HAUYCHUA
B MH/IMKATOP BBITIOJIHEHUS (0OBEKTHAS TIEPEMEHHAsI Progress):

void setProgressBar (int d) {
progress.setValue (d);

§

13.5.1 Iloa3yHok

UToOBI NOM3YHOK OBLIT O0JIee HATJISAIHBIM, BKIIFOUUM OTOOpaKeHUE YHCITOBBIX 3HAUSHHH 10T
JTBWKKOM. J[7151 TOTO TTOCTaBUM TaJIOUKH B IOJISIX CBOMCTB

paintLabels — 0ToOpakaTh MOAIICH 3HAUYCHUH,

paintTicks — oToOpakaTh JAEeTICHUS IIKAIIBI,

snapToTicks — mpuBsI3pIBaTH IBMKOK K ONIMKAUIIIEMY JETICHHIO,

Y HACTPOUM IapaMeTphl Irana3oHa 3HaYeHUH

minimum — MUHUMaJIbHOE 3Ha4eHue (110 YMOIYaHHIO HOJIb),

maximum — MakCUMalbHOe 3HaueHue (mo ymoruanuio 100),
majorTickSpacing — paccrosiHre Mex 1y OCHOBHBIMH MeTKam# (10),
minorTickSpacing — paccTostHre MKy TOTIOTHUTEILHBIMUA METKaMH (5).

HauanbHoe 3Hauenne value 0OHyIMM, YTOOBI IPH 3aITyCKe MPUIIOKEHHS JBIKOK HAXOIHIICS
B HAYaJje IIKaJbl.

Teneps no6aBuM 00padOTKy coObITHIL. [loMB30BaTETHE MOKET U3MEHATH 3HAUCHHUE MOJI3YHKA JBYMS
Croco0aMu — TUIABHO TepeMeIniasi JBMKOK IPHU TIOMOIIIY MBIIITY WK IIeJKast 1o mkaie. Bo Bropom
cllyyae IBUKOK CMEIIAeTCs Ha OJHO JIGJIEHUE B CTOPOHY Kypcopa. [103ToMy MBI TOJKHBI
HA3HAYUTH JIBA COOBITHSI Uepe3 CIeAYIONINe MMYHKTHI MEHIO:

Mouse | mouseClicked — menyox no mkane,



MouseMotion | mouseDragged — neperackuBaHue ABUKKA.
O6a 00paboTyrKa COCTOSIT U3 EAMHCTBEHHOM OJIMHAKOBON CTPOKU
if(buttonSlider.isSelected ()) setProgressBar(slider.getValue ());

Ecnu aktusen nepexmrodarens Iloa3ynok (mepemennas buttonSlider), To 06paboTumk momyvaer
TeKylee 3HaueHue nmoin3yHka slider.getValue () u mepenaer ero B o0mmii Mmetos setProgressBar ().

Ha sToM HacTpoiika moJyi3yHKa 3aBeplieHa.

13.5.2 CuyeTuuk

CueTurK TO3BOJISET BBOANUTH LIEIOUYHUCIIEHHOE 3HAYEHHE KaK IIETYKAaMHU 110 KHOIIKAM, TaK
U TIPSIMBIM BBOJIOM B TEKCTOBOE M0JIe. JIOMyCKatOTCs TOJI0KHUTEIbHBIC U OTPUIIATE/IbHBIC 3HAUCHUS
B JIMana3oHe Tuna int.

B nmanenu cBoiCTB KOMIOHEHTA HaiIuTe cBOMCTBO border u mpu nomoiu MeHto JIuneiinasa pamka
| OBer | ITaauTtpa AWT 3anaiite 3enenyo pamKy ToJamMHOM 1 nukcens. CKOpo Bbl y3HAETE, 3a4EM
OHa HYXHa.

UToOBI MONYYUTh AKTyaThHOE 3HAUEHUE CUETUMKA IOCTATOYHO 00padoTaTh €IMHCTBEHHOE COOBITHE
KOMIIOHEHTa, Ha3HauaeMoe yepe3 myHKThl MeHI0 Change | stateChanged. CoObiTrie BOSHUKAET MTPH
W3MCHEHHUH 3HAYEHUS CUETUYHKA JTFOOBIM CITOCOOOM.

HOJ’Iy‘IeHI/IC SHAYCHUA CUCTUHKA — HC TaKas MpOoCTad 3aaavda, KaK MOKCT ITOKa3aTbCs. CueTunk
BO3BpAIIIaeT HE LIEJIOC YUCIIO, M JAKe HE CTPOKY, a 00BEKT. DTOT OOBEKT HA/I0 SBHO Pe0Opa3oBaTh
B CTPOKY, @ 3aT€M CTPOKY IpeoOpa3oBaTh B IS0 YUCIIO.

JaBaiiTe noapoOHO pazdepeM KoJ 00paboTunKa COOBITHS CUETUNKA:
private void spinnerStateChanged(javax.swing.event.ChangeEvent evt) {
String spinString=spinner.getValue().toString ();

int spinValue=Integer.parselnt (spinString);

if (spinValue> =0 && spinValue <=100) {
spinner.setBorder(javax.swing.BorderFactory.createLineBorder (java.
awt.Color.green));

if(buttonSpinner.isSelected ()) setProgressBar (spinValue);

§

else {
spinner.setBorder(javax.swing.BorderFactory.createLineBorder (java.

awt.Color.red));

b
b



MpI mostydaeM CChUIKY Ha OOBEKT 3HAUCHUs cueT4yrKa spinner.getValue (), 3aTeM IpUBOIUM €T0

K CTPOKOBOMY THITY IPH MOMOIIH MeToAa toString () 1 mpucBanBaeM CCBUIKY Ha CTPOKOBBIN OOBEKT
nepeMeHHo# spinString Tuma String. /laiee cTpokoBoe 3HaUeHUE MpeoOpa3yeM B IEIOYNCICHHOE

U TIPUCBAMBAEM €ro rnepeMeHHoi spinValue tuna int.

Ham nHAnKaTop BBHITIOTHEHUS TI0 YMOJTYaHUIO MOYKET MMPHHAMATh 3HAYSHHS TOJIBKO B HANa30He
ot 0 1o 100. IToaTOMy MBI JJOJKHBI OTCE€Yb 3HAUEHUS CUETUMKA, BBIXOISAIINE 3a PAMKH
JOMYCTUMOTO AMAMNa30Ha U COOOLIUTH 00 ITOM MOJIb30BATEIO.

Ecnu Bemomnasiercs yenosue (spinValue> =0 && spinValue <=100), To 06paboT4uK OKpammBaer
paMKy BOKpPYT CUETYHKA B 3€JICHBIN [[BET, M €CIIU BBIOpaH nepekiitouaTesib CueTdnK, TO mepeaaet
3HaueHHEe cueTunka Metoy setProgressBar (). B mpoTtuBHOM ciiydae 00pabOTUMK OKpalIuBaeT
paMKy CUeTYMKA B KPACHBIH IIBET U OOJIBIIIE HUYETO HE JICNIaeT.

13.5.3 UnankaTop BbINOJTHEHUS

Wupukarop BeImoHEHUS (anen. progress bar) — 3T0 KOMIIOHEHT, KOTOPBIH 0ToOpa)aet

B IIPOLIEHTHBIX JIOJISIX COCTOSIHUE BBIIIOJHEHUSI HEKOTOPOTro Iponecca. Horaa ero npuMeHsoT s
BHU3YyaJIM3allUX PA3JIMYHBIX IMApaMCTPOB — BXOJJHOTO HAIMPSX)KCHUSA, TPOMKOCTU U TOMY HOIIO6HI)IX
BEJIMYUH. DTO MaCCUBHBIN KOMIIOHCHT, HE HOZI[ICp)KI/IBaIOIIII/Iﬁ CHGIII/I(l)I/ILICCKOG I[GﬁCTBI/IG
ActionPerformed.

B HacTpolikax KOMIOHEHTa U3MEHUM UMsI IEPEMEHHOMN Ha progress U BKIOYUM 0TOOpaKeHue
TEKYIIETO MPOIIEHTHOTO 3HAUEHU Ha IIIKajie, TOCTaBUB raJlouKy B TOJIe CBOiicTBa stringPainted.
Ha sTom HacTpolika KOMIIOHEHTA 3aBEpLICHA.

Octanoch HACTPOUTH 0OPAOOTKY COOBITUI TTEepeKITIoUaTess. IT0 MOKHO He Jenatb. Ho Torma
BO3HHUKHET HEMPHITHBIN 3 (PEKT — eciii U3MEHHUTH COCTOSTHUE TIEPEKITIOYATeNs, TO TIOKa3aHus
HHAUKaATOopa HE 6YZIYT COOTBCTCTBOBATH TCKYHIEMY COCTOSHUIO aKTUBHOT'O OpraHa yIpaBJICHUS.
ITonoca HHIAWKATOpPa UBMCHUTCA PE3KUM CKAYKOM IIPU MEPBOM KE U3MCHCHHUHU 3HAUCHUSA B OPraHe
ynpasnenusi. Takoe nmoBenenue natepgeiica OyaeT BbI3bIBATh Y TOJIB30BATEINS OLTYIICHNE
mruckoMmdopra. CaMOCTOSTENFHO CIENIaliTe TaK, YTOOBI TPU H3MEHEHHH COCTOSHUS
MepeKITIoUaTeNiell B MHIUKATOP 3alAChIBAIOCH TEKYIIlEe 3HAUCHUE aKTUBHOTO OpPraHa yIPaBJICHHUS.

OpvH 13 BapUaHTOB peIIeHUs 1T0Ka3aH B JUCTUHIE 13.8. ABTOMaTH4ECKH Cr€HEPUPOBAHHBIN KOJT
HE M0Ka3aH.

JIucrunr 13.8. Ilpumep Mcnoib30BaHUS MOJI3YHKA, CYETYHKA U HHIHKATOPA BbINOJIHEHUS
public class myJFrame extends javax. swing. JFrame {

// KOHCTPYKTOP

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |



private void sliderMouseDragged(java.awt.event. MouseEvent evt) {

if(buttonSlider.isSelected ()) setProgressBar(slider.getValue ())
}

private void sliderMouseClicked(java.awt.event.MouseEvent evt) {

if(buttonSlider.isSelected ()) setProgressBar(slider.getValue ())
}

private void spinnerStateChanged(javax.swing.event.ChangeEvent evt) {
String spinString=spinner.getValue().toString ();

int spinValue=Integer.parselnt (spinString);

if (spinValue> =0 & & spinValue <=100) {
spinner.setBorder(javax.swing.BorderFactory.createLineBorder (java.
awt.Color.green));

if(buttonSpinner.isSelected ()) setProgressBar (spinValue);

}

else {

spinner.setBorder(javax.swing.BorderFactory.createLineBorder (java.

awt.Color.red));

}
}

private void buttonSlider ActionPerformed(java.awt.event. ActionEvent evt) {

setProgressBar(slider.getValue ())
§

private void buttonSpinnerActionPerformed(java.awt.event. ActionEvent evt) {
String spinString=spinner.getValue().toString ();

int spinValue=Integer.parselnt (spinString);

if (spinValue> =0 & & spinValue <=100) {

setProgressBar (spinValue);

}

}



void setProgressBar (int d) {
progress.setValue (d);

3

/**

* (@param args the command line arguments
*/

public static void main (String args []) {
[3aech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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[3aech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

13.6 Tabnuua

Tabnuia — 3T0 KOMIIOHEHT ¢ OoraTbiM HabopoM (pyHKIMI U HE MeHee OOTMPHBIM HAOOpOM
HacTpoek. B aToM paszzene Mbl pacCMOTPUM OCHOBHBIE HACTPOMKHM KOMIIOHEHTA U IPUEMBI paOOThI
¢ Tabmumamu. Co3aiiTe 3aroTOBKY OKOHHOM ()OPMBI M IOMECTHTE HA MakeT Tadyuiry. O0parure
BHHUMaHHeE, 4TO MPH ATOM ObliIa co3aana naneib JScrollPane ¢ aBToMaTn4yeckuMu moyocamMu
MIPOKPYTKH. [[BUKKH IPOKPYTKH OyIyT MOSBIATHCS, €CIU TaOJINIla HE YMELIAETCsl B TIaHEIH.
3anaiite 00BEKTHOH MepeMeHHO Tabnuiel HoBoe nMs myTable. Terneps npucTyuM K HaCTpOHKe
BHEIIHET0 BU/A U COJIEPKUMOTO TaOIHIIBI IO YMOIYAHUIO.

13.6.1 Hactpoiika Ta0Jauubl

Beigenure Tabnuiy Ha MakeTe GopMBl M HAKMHUTE Ha KHOIIKY C TPOETOYHEM B cTpoke model
MaHeu CBOMCTB KOMIIOHEHTa. OTKPOETCsl OKHO pefakTopa CBOMCTB Tabmulibl (puc. 13.14).
PenakTop nmeeT pyHKIIMOHAIBHBIE HEIOCTATKH, HO C €r0 TIOMOIIBIO YA00HO HaCTpanBaTh
HavyaJIbHOE COCTOSTHUE TAOJIUIIBI.
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Puc. 13.14 PepaxTop cBOWCTB TaOIMIIbl, OKHO OCHOBHBIX IapAMETPOB

[To ymomyanuto co3aercs mycras Tadnaumna pazmepom 4x4. [{s HarassIHOCTH COKPATUM
KOJIMYECTBO CTPOK M CTOJIOIOB 10 TpeX. B Hamem npumepe 31o Oyaer Tabiuia ¢ nepeyHemM
MHCTPYMEHTOB Ha ckiage. OHa conepkut ctonoisl «HanmenoBanuey, «Llena» n «B Hammaumy.
3asiaiiTe 3aroJOBOK U TUI IaHHBIX KaXI0T0 CTOJI0LA, Kak IMoKa3aHo Ha puc. 13.1. dnaxok B noJe
cBoiicTBa «PemakTupyempiey 03HAUAET, YTO MOJIL30BATENh MOKET PEAAKTHPOBAThH 3HAUCHHUE STUCHKH
TaOIHUIIBI TIPSIMO B OKOHHOM (opme. Ecnu priaskok CHAT, TO 3HAaYEHUE JOCTYITHO TOJBKO IS
MIPOCMOTPA, HO MOXKET OBITh H3MEHEHO MPOTPAMMHO.

3aKOHYUB HACTPOUKY CTOJIOIOB, MIEpEHANTE Ha BKIAAKY 3HAYEHUS 110 YMOJYAHUIO U BBEIUTE
HavyaJbHbIC 3HAYCHUS, KaK Moka3zaHo Ha puc. 13.15.

Penakrop Tabmui NetBeans nmeer HeopabOTKy — 4TOOBI 3HAYCHHE B STUCHKE TaOTHITBI
COXPAHUJIOCh, HAJIO TIOCTIE PEAAKTUPOBAHUS COJIEPKUMOTO STUEUKH 00s13aTENIbHO LIEIKHYTh

Ha Jpyrow siueiike. Ecii 9To He clienars, TO HOBOE 3HAYCHUE STYCHKH HE COXPAHUTCSA IPU HAXKaTUU
Ha kHornky OK. DTo HarmsaHbIi MpUMep TOTO, KaK pa3paboTUYHUK HEMPABUIIBHO BHICTPOUI JIOTHKY
00paboTKK COOBITHI U COXpaHsET TEKyIlee 3HAYeHNE B OKHE PEAKTOPa MO COOBITUIO «IIOTEPSI
(doxyca 1ot BBOAa», XOTS CIEI0BAJIO UCIOJIb30BATh COOBITHE «M3MEHEHHE COCTOSIHUS TOJIS
BBOJa». Takue omMOKH B JIOTHKE HHTEp(deiica TOCTaBIAIOT HEYA00CTBA MOIB30BATENIO U IOPTST
oOriee BrieyaTIIeHHE OT MTPOTPaMMEI.
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Puc. 13.15 BBoj 3HaueHuit TabIUIIBI IO YMOTYAHUIO

WTak, y Hac rOTOB CTPYKTYpPHBIN MakeT Tabiauibl. Tabiauia uMeeT MHOTO JIOTIOTHUTEbHBIX
cBoiicTB. OTMeTHM Ha OyjyIiee Tpy MOJIe3HBIX CBOICTBA!

autoCreateRowSorter — BKJII0OYaeT peXUM COPTUPOBKU MO COAEP)KUMOMY CTOJIONA MPU ILIETUKE
10 Ha3BaHMIO cTosoua. [lpu 3ToM oTOOpaxkaeTcs 3HaUOK «CTPEJIKa BBEPX» IIPU COPTUPOBKE
110 HAPACTAHMIO WM «CTPEJIKa BHHU3» TIPU COPTUPOBKE 10 YOBIBAHUIO.

cellSelectionEnabled — no3Bossiet mosib30Barento BbIOpaTh MPOU3BOJIBHBIN JUAMA30H SUYEEK,
OTJIMYAIOUIMICS OT HOJIHON CTPOKU MIIH CTOJIONA.

tableHeader — no3BoJisieT 0OJIB30BATENIO MEHSTH MOPSIIOK CTOJIOLIOB NEPETACKUBAHUEM, @ TAKKE
U3MEHATh IMPUHY CTOJIONOB. [10o yMOIMaHHIO BKIIIOYEHBI 00€ OIIUY, HO pa3pelaTs NOJIb30BATENI0
MIPOU3BOJILHO MEPETACKUBATH CTOJIOIBI TaOIHIIBI — HE BCerjaa ymecTHo. s peaakTupoBaHus
Ha)XMHUTE Ha KHOIIKY C TPOETOUHEM.

13.6.2 Moaean Ta0IUIbI

[Tpex e, ueM mpoJ0KUTE PadOTy ¢ TaduIleld, HE0OXOMMO TIOHSITh, KaK YCTPOCHA 0OBEKTHAS
Moels TabuIbl. bes 001ero moHnMaHus YCTPOHCTBA KOMIIOHEHTA BBl HE CMOJKETe
BOCIIOJIE30BAThLCS BCEM 00TaTCTBOM (DYHKIIMOHAIBHBIX BO3MOKHOCTEH Ta0bmuibl. Onrcanue Toro,
KaK yCTpOeHa Ta0JIHIIa — KOJIMYECTBO CTOJOIOB U CTPOK, THITHI IAHHBIX TI0 CTOJIOIAM, COJIEPKUMOE
3aroJoBKa, pazMep TabJIUIbl — Ha3bIBaeTCs MOjIebi0. OTOOpakeHne MOJICNIN Ha MMaHeNn
uHTEepdeiica Ha3bIBAECTCS BUIOM.

He 3a0wiBaiite, uto modens mabauyst (Table Model), koTopyro BEI omucany B HACTPOUKAX, H 81O
mabauyw (Table View) — 3To pa3Hbie cymHocTH. HampuMep, eciu moip30BaTelb Ha JKpaHe
IIOMCHSCT CTOJI6III)I MECTaMu, TO BU]J] Ta6JII/IIIBI HU3MCHUTCA, HO MOJCJIb OCTAaHECTCA Hpe)KHef/'I,

Y HyMepaIusi CTOJI0I0B MOIEH OyIeT OTIMYATHCS OT HyMepaIluy CTOJIONOB Bua. IMeHHO

0 ATOM MPUYMHE JyUIlle HEe pa3pelarh MoJIb30BaTelio mepeMernaTs ctooibl. [Tpu padore



C COAEPKUMBIM TaOJIHIIBI OJTHU METO bl 0OpAIIAOTCsl K MOJIENH, a Ipyrue — K BUay. Beerna
BHUMATEJIbHO U3y4alTe ONHMCAaHUE METOA.

Jlnist onucaHus CTPYKTYphI Tabnuilsl mpuMmensitores moenu DefaultTableModel u TableModel.
B pykoBocTBax 1o 536Ky Java mHOTIA yTBep K IatoT, uto Moaens DefaultTableModel ycrapena
1 OO0JIbIIIE HE MCTIONIB3YETCS, U TEMeph CIeAyeT MCIOoIb30BaTh Moaeib TableModel. Oto

HE COBCEM TaK.

Bo—mnepBbIX, €ciii MBI TIOCMOTPUM, KAKOU KOJ T€HEPUPYET PEJAKTOP CaMOM CBEXEH BEPCUU
NetBeans, To yBuaum, uto Tabiauia co3aaeTcs B CIASAYIONIEH MOCIEA0BATEIbHOCTH:

— OObsiBIIsIETCSl 00BEKTHAS TIEpeMeHHas TabIuIbl (Hanmpumep, myTable).

— IIpu momomm meroxa setDefaultTableModel () co3paercst Moienb TaOIUIBI. DTa MOJIETH
COJCPIKUT OMMMCAHUEC 3aroJIOBKa, TUIlA JaHHBIX CTOJI6IIOB " Opu HCO6XOIII/IMOCTI/I NCXOJHBIC JaHHBIC
STUCEK.

— Ilpu momomm meroaa setModel (<ccwiika na DefaultTableModel>) Tabnuiie Ha3HAYaeTCS paHee
copmMupoBaHHAs MOJIETb — (PaKTHUECKH, CO3AETCS TabIuIa B IPUBBIYHOM JUISI HAC BHJIE.
B Hamem npumMepe 310 B yIPOIIEHHOM HAIllMCAHUU BBITJISIIAT TAK:

myTable.setModel (<ccruika Ha DefaultTableModel>);

Bo—aTtopsix, Mmogens TableModel He moanep>kxuBaeT Takue NOJE3HEHIITHE METOIbI, KaK
nob6asnenne crpokn addRow () u ynasienue ctpoku removeRow (), 1 HEKOTOpBIE APYrUEe METO/IHI.
be3 aTux MeTo10B paboTa ¢ TaOIUIIeH OTPAaHUYNBACTCS JIUIIb JOOABICHUEM CTOJIOIIOB

U pelakTHpOBaHKeM siueek. [109ToMy MbI He MOKeM 00OUTHCH Oe3 0OpalleHHs K MOICTH
DefaultTableModel, eciii X0OTHM BOCTIONIE30BATHCS TIOJTHBIM HAOOPOM METOIOB.

13.6.3 Pabora ¢ cogep:KuMbIM TadJIMLbI

PaccmoTpuM npumMep npuiaokeHus, B KOTOPOM MOXHO J00aBJISATh CTPOKU B KOHEI] TaOJINLIBI,

a TakKe MOAU(UIIMPOBATH WK YIAIATh JIF0ObIe NMerolIHecs CTpokH. Jlo6aBbTe HAa MaKeT
MIPUIIOKEHHS C TAOJIUIEH TPH TEKCTOBBIX TOJIS M TPU KHOTIKU. J{n3aifH MakeTa MOKEeT BBITJIAICTh
PUOJIM3UTENBHO TaK, Kak H300paxeno Ha puc. 13.16. CrnpaBa oT TabIMIIBI OCTaBETE CBOOOIHOE
MECTO JIJIsl aBTOMATHYECKO MOJIOCHI MPOKPYTKH, KOTOPAst TIOSBUTCSI, €CJIN TaOJINIIA TIEPECTAHET
MOMENIAThCs B PAMKE TTAHEH.

HawmeHoBaHWe LleHa B Hanwuuu
OTeEpTHA 10 100
MonoTok 25 all]
Nonata 30 15

OobasuTk Y¥Oanure MogndHUKpOBATE




Puc. 13.16 Ilpumep makeTa IpuiIoKeHUs st paboThl ¢ Tabnuiei

Knonka /{o0aBUTH CO31a€T HOBYIO CTPOKY TaOJIMIIbI, B KOTOPYIO MOJCTABIISET 3HAUECHHUS

13 TeKCTOBBIX NoJiell. KHomnka Y panuTe ynanseT BelJICIEHHYIO CTPOKY Tabnuibl. KHomnka
MoauguuupoBarhb 3aMEHSET 3HAUCHUS B STUEHKaX BbIJICTICHHOW CTPOKU 3HAYCHUSIMH

13 TEKCTOBBIX NoJieH. [lepeMeHHBIM TEKCTOBBIX MOJIEN MTPUCBONTE MMEHa text], text2 u text3.
[TepemennbM KHOTIOK nprcBoiiTe uMena addButton, delButton u modButon.

[Ipex e, ueM IpUCTYNUTh K HAIIMCAHUIO KOJa 00pabOTYMKOB COOBITHI, Cie1yeT pa3o0paThCs, KakK
noytyduTh Aoctyn k Mmojenu DefaultTableModel. Eciiu BbI teTaibHO H3y49HTE KOJI,
CT€HEPUPOBAHHBIN PEAAKTOPOM, TO YBUIHUTE, YTO TaM OTIMCAHUE MOJICIH 33IeiICTBOBAHO
HanpsMyro, 0€3 IPUCBOEHUS CChUIOYHON nepeMeHHO. [103ToMy MBI IOCTYIIUM MHAY€ — MOJIYYUM
cceulky Ha TableModel a 3aTem siBHO peoOpazyem Tur. {7t 3Toro 1o6aBUM B OTIMCAaHKE Kilacca
myJFrame npoctoii meton getDefaultModel (), koTopbIit Bo3BpalaeT cchUIKy Ha 6a30BYIO MOJIETh
TaOTHUIIBL:

DefaultTableModel getDefaultModel () {
DefaultTableModel model = (DefaultTableModel) myTable.getModel ();
return model;

}

Teneps HacTaIO BpeMs HACTPOUTH 00pabOTUNKHU COOBITHI. OOpPabOTINK HAKATHS KHOIIKU
Job6aBuTh OepeT 3HAYCHHS M3 TEKCTOBBIX MOJICH U 3arpyKaeT UX B MOJICTh TaOIHUIIHI B BUJIE
MaccuBa 00beKTOB. [locie 0ObsIBICHNUS TEPEMEHHBIX, CO3/TAHHBIX PEIAKTOPOM, 100aBbTE CTPOKY

private Object [] row = new Object [4];

3arem no6aBbTe 00paboTunk aericTBus ActionPerformed u BBeauTe ero Kox:
private void addButtonActionPerformed(java.awt.event. ActionEvent evt) {
row[0]=text1.getText ();

row|[ 1 |=Integer.parselnt(text2.getText ());
row[2]=Integer.parselnt(text3.getText ());

getDefaultModel().addRow (row);

}

JloGaBieHre CTPOKH MPOUCXOIUT mpu Tiomotu komauae! getDefaultModel().addRow (row). Emte
pa3 HanomHro, yto MeTo 1 addRow () He monepxkuBaercs B OoJiee HOBOI mojenu TableModel,
noaromy koManaa myTable.getModel().addRow () BeI30BeT OMIMOKY KOMITHJISITUH.

OOparuTe BHIMaHUE, YTO CTPOKOBBIE 3HAUEHUS MMOJIeH text2 u text3 KOHBEPTUPYIOTCS B LIEJI0€
9HCII0, IIOTOMY YTO MPHU CO3/IaHUU TAOJUIIBI MBI 331au cToionam Llena n B Haauuuu
[EJIOUYMCIICHHBIN THII int. DKCIIEPUMEHTAIBHO TPOBEPEHO, YTO €CIU MPEoOpa30BaHNEe CTPOKH
B 4MCJIO HE BBIIIOJIHATH, 3TO HE BBI3BIBACT OIHI/I6Ky IIpU 3a1IMCU 3HAUYCHUS B 51‘-1617le. BepOSITHO,
MPOUCXOJUT CKPBITOC NMPUBCACHUEC THIIA. Ho s3w1k Java nmeer CTPOT'yIO TUIIU3AlMIO JaHHBIX,
IMO3TOMY HECJIB3s MOJIAraTbCAa Ha CKPBITOC MPUBCACHUC TUIIA TaM, I'’/IC 3TO HC 3a4BJICHO



B O(pHIIMATBHOM ONHCaHUH. B MoI00HBIX ciTydasx BCer/ia BHIMOIHSINTE SIBHOE TpeoOpa3oBaHue
THIIA.

Kon 06paboTunka HaxxaTrs KHONKUA Y JAJIUTh BBITJISAUT CIIEIYIOIIUM 00pazoM:
private void delButtonActionPerformed(java.awt.event. ActionEvent evt) {

int i = myTable.getSelectedRow ();

if (i>=0) {

getDefaultModel().removeRow (i);

}

else {

System.out.println («OmmOka: cTpoka He BBIICTICHAY);

b
b

O0paboTurK NoJyyaeT HHJEKC BEIOpAaHHOW CTPOKHU pu momoIu meroaa getSelectedRow ().
Hymeparnus ctpok HaumHaeTcs ¢ HoJsl. Eciu He BeIOpaHa HU OJIHA CTPOKA, METO] BO3BpAIIaeT
-1 1 B TepMUHAJ BBIBOJAUTCS cooOIIeHne 00 ommoke. Eciu nnnexc 00bliie uim paBeH HYJIO,
CTPOKa C YKa3aHHBIM MHIEKCOM yJaJsieTcs U3 MOJIEIN.

Tenepb BbI MOXKETE CAMOCTOSATENILHO Pa300paTh KoA 00paboTunKa Ha)kaTusl KHOIIKU
Moaupunuposars:

private void modButtonActionPerformed(java.awt.event. ActionEvent evt) {
int i = myTable.getSelectedRow ();

if (i>=0) {

getDefaultModel().setValueAt(text1.getText (), i, 0);
getDefaultModel().setValue At(Integer.parselnt(text2.getText ()), i, 1);
getDefaultModel().setValue At(Integer.parselnt(text3.getText (), i, 2);

§

else {

System.out.println («Omubka: cTpoka He BEIICTICHAY);

b
b

HetpyaHo 3aMeTUTh, 4TO 3TOT 00pabOTIHMK OepeT HOBBIC 3HAYCHUS JIJIS STYEEK U3 TEKCTOBBIX MOJICH.
Teneps cienaeM Tak, 4TOOBI PH MIETYKE HA CTPOKE TAOIHIIbI 3HAUCHHS STUYEEK KOMTUPOBAIHUCH
B TEKCTOBBIE MOJIS JJIs TTOCJIEIYIONIETO PEAAKTUPOBAHUS MTOJIH30BATEIIEM.

[TpaBeiM mieTaKOM MBITIH 110 Tabnwie Beroepem coobiTue mouseClicked u co3mamum ciienyronuit
00paboTUHK:



private void myTableMouseClicked(java.awt.event. MouseEvent evt) {
int i = myTable.getSelectedRow ();
textl.setText(getDefaultModel().getValueAt (i, 0).toString ());
text2.setText(getDefaultModel().getValueAt (i, 1).toString ());
text3.setText(getDefaultModel().getValueAt (i, 2).toString ());

§

B manHOM citydae MbI 00s13aHBI BOCIIOJIB30BaThCs MeTOIoM toString (), motomy uto meton getValue
() BO3BpAIIIaeT CChUTKY Ha 0OBEKT 3HAUCHUS STUCUKH. MBI TOJDKHBI TPE0Opa30BaTh €r0 B CTPOKY JUIS
BCTaBKHU B TECKCTOBOC ITIOJIC.

WTak, Hare npusioKeHne roToBo U paboTocrnocoOHo. [TomHbI HCXOIHBII KO TPHIIOKEHHS
npuseseH B auctuHre 13.9. JlanHoe mpuioXeHne UMeeT HelopaboTKy, KOTOpasi MOXKET IPUBECTH
K aBapUIHOMY 3aBEPIICHUIO IporpaMmsl. [Ipennararo BaMm caMOCTOSATENBHO YCTPAHUTD 3TY
HEJI0Pa0OTKY.

JIncrunr 13.9 lIpumep ucnoib30BaHus TA0JIMIbI

import javax. swing. table.*;
public class myJFrame extends javax. swing. JFrame {

public myJFrame () {
initComponents ();

setLocationRelativeTo (null);

}

[31ech pacnosnoxkeH 00K aBTOMaTHUYECKH CT€HEPUPOBAHHOTO KOJ1a |

private void addButtonActionPerformed(java.awt.event. ActionEvent evt) {
row|0]=textl.getText ();

row[1]=Integer.parselnt(text2.getText ());
row|2]=Integer.parselnt(text3.getText ());

getDefaultModel().addRow (row);
§

private void delButtonActionPerformed(java.awt.event. ActionEvent evt) {
int i = myTable.getSelectedRow ();
if (i>=0) {



getDefaultModel().removeRow (i);
}
else {

System.out.println («QOmuéKa: cTpoka He BblIeJIeHa»);

}
}

private void modButtonActionPerformed(java.awt.event. ActionEvent evt) {
int i = myTable.getSelectedRow ();
if (i>=0) {

getDefaultModel().setValueAt(textl.getText (), i, 0);
getDefaultModel().setValueAt(Integer.parselnt(text2.getText ()), i, 1);

getDefaultModel().setValueAt(Integer.parselnt(text3.getText ()), i, 2);
}
else {

System.out.println («Omudka: cTpoka He BblIeJIeHA»);

}
}

private void myTableMouseClicked(java.awt.event. MouseEvent evt) {
int i = myTable.getSelectedRow ();
textl.setText(getDefaultModel().getValueAt (i, 0).toString ());
text2.setText(getDefaultModel().getValueAt (i, 1).toString ());

text3.setText(getDefaultModel().getValueAt (i, 2).toString ());
}

DefaultTableModel getDefaultModel () {
DefaultTableModel model = (DefaultTableModel) myTable.getModel ();

return model;

}

/**

* (@param args the command line arguments

*/



public static void main (String args []) {
[3aech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |
private Object [| row = new Object [4];
§

13.7 OepeBo

JlepeBo — 3TO KOMITOHEHT TpadudecKoro HHTepdeiica Ui BU3yaTbHOTO MPEICTABICHHUS JIF000M
uepapxuyeckoi cTpykrypsl. Hanbosnee oueBUIHBIM IPUMEPOM TaKOW CTPYKTYPBI SBIISETCS
(aitioBas cucTeMa KOMIThIOTEpa, HO JEPEBO YaCTO MPUMEHSETCS B OM3HEC-TIPHIIOKEHUSIX TSI
O0TOOpaXE€HUs KaTaJoroB MPOAYKLUHU, CIPAaBOYHOM TOKYMEHTALUU WM CTPYKTYphI IPOEKTA.

JlepeBo Bcerjia UMeeT KOpHEBOM y3el root. OT HEro NCXOJAT 10UEPHUE Y3I1bl, KOTOPbIE MOTYT
HMETh COOCTBEHHEIE BJIOKEHHbBIE Y3JIbl — node. Ecan y3€JI HC UMCCT BJIOKCHHBIX HACJIICIHUKOB, TO
ero Ha3eiBaroT leaf (;uct). B menmom, cTpykTypa IeicTBUTEIHHO MOX0KA HA JAEPEBO.

Hagaiite npu nomomu pegakropa NetBeans co3naaum BuzyaibHOE 0TOOpakeHUE CTPYKTYPbI
IIpoCTOro Katayora paguoaeraneid. Co3naiite 3arotoBky nHTepderica npuioKeHus 1 IOMECTUTE
Ha MakeT (opMbI dNieMeHT JlepeBo 1 0OBIYHOE TEKCTOBOE ToJIe. [Ipu MOMOIIHM TEKCTOBOTO TOJISt MBI
IIPOJEMOHCTPHUPYEM MOTy4EHHE JOCTYyIa K BBIOPAHHOMY JIEMEHTY JI€PEBa.

Kak u B ciryuae TaGuu1ibl, NpeACcTaBIEHUE I€PEBA ONPEAEIAETCS €r0 MOAEbI0. MBIl HACTpOUM
MO/IEJTb MPU MMOMOIIY PEJAKTOPA CBOMCTB. B manenu penakropa HaitauTe cBoiictBo model

Y Ha)KaTHEM Ha KHOIIKY C TPOE€TOUHEM OTKpoiTe penaktop. OH oueHb mpocto ycrpoeH (puc. 13.17).
DeMeHTHI JepeBa MpeICTaBIeHbl CTPOKAMU B JIEBOM I10JIE. Y POBEHB BIIOKEHHOCTH OTIPEICIISIETCS
pasmMepoM OTcTyma (KOJIMYECTBOM MpoOesioB) ciieBa OT Ha3BaHUs y3ia. Hanmpumep, KopHEBO# y3ein
KoMnonenTs! He nMmeeT oTcTyna. Ha3BaHue rpymnin KOMIIOHEHTOB UMEET OJWH OTCTYII, & HA3BAHUS
CaMUX KOMITIOHEHTOB IIOMEILEHBI BHYTPU I'PYIII C ABYMS OTCTyIIaMU. B BU3yallbHOM peakTOpe MBI
TOJIBKO CO3JaeM CTPYKTYpy JepeBa. OcTajabHble CBOMCTBA IEpEBA PEAAKTUPYIOTCS OTIENBHO,
HanpuMep:

autoscrolls — aBToMaTH4ecKO€ BKIIOUEHUE NI0JIOC TPOKPYTKHU, €CIIH COJEPIKUMOE JiepeBa
HE yMeIllaeTcsl Ha MaHen! (J1a, AepeBo, Kak U TabIMIla, aBTOMaTUIECKU pa3MelaeTcs Ha TaHeH
npokpytku JScrollPane),



editable — MOXHO pa3pelInTh NOJIB30BATENIO PEAAKTUPOBATH TEKCT 3JIEMEHTA JepeBa MO IBOMHOMY
meraky. Ho jyist 3Toro Bam moHag00UTCS peann30BaTh CBOM 00padOTUNK, MHAYE U3MEHEHUS
He OyayT 3adUKCHPOBaHBI TIOCIe IOTepH (PoKyca IIeMEeHTa,

rootVisible — BUAMMOCTH KOPHEBOTO y371a. DTOT y3€J BCEr/ia CyIIeCTBYET, HO €r0 MOKHO CKPBITh,

visibleRowCount — xonnuecTBO 0TOOpaxaeMbIX CTPOK Ha SKpaHe.
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Puc. 13.17 BusyanbHblil pelakTop MOJIETH JAepeBa

Teneps npu 3armycke NpUIOKEHUS Ha SKpaHe OyAeT 0TOOpaKaThCs JEPEBO KaTalora KOMIIOHEHTOB.
Ho maino BIOpaTh 2eMeHT aepeBa. HeoOXxoauMo moryduTh JOCTYH K JIEMEHTY, TO €CTh
MIPOTPAMMHO OTIPEIETTUTh, KaKOH 371eMeHT BhIOpaH. [ 3TOro nprucBOMM 0OBEKTHON TIEPEMEHHOM
JepeBa UM tree, a TEKCTOBOMY ToJto umst path. Teneps Ha3HAYNM JIepeBy MPOCTEUIITHIA
obpaboTunk coobiTHs treeValueChanged, cocTosmuii U3 eTUHCTBEHHON CTPOKU KOJA:

private void jButtonl ActionPerformed(java.awt.event. ActionEvent evt) {

path.setText(tree.getSelectionPath().toString ())
}

CoObITHE BO3HHMKAET T10 IIETYKY MBIIIN Ha HOBOM DJIEMEHTE JIepeBa, IOBTOPHBIE IIEITYKH HA TOM Ke
cCaMoM 3JIEMEHTE He IOPOXKAAI0T coObITHE. Ecin Hamo 00padbaTeiBaTh KascOwblll METIOK, TO
ucnousb3yiite coonitue treeMouseClicked. Meron getSelectionPath () B 06mem ciygae
BO3BpAIlaeT MACCHUB BJIOKEHHBIX MAaCCUBOB C UMEHAMU DJIEMEHTOB COTJIACHO MEPAPXUH,

HO B HAIlIeM CIIy4ae MBI TpeoOpa3yeM MacCUB B CTPOKY ITYTH U BBIBOJHMM 3TY CTPOKY B TEPMHHAI.
B peanpHOM NpHIIOKEHUH MBI MOKEM HM3BJIEKAThH AJIEMEHTHI MACCHUBA U BBITIOIHATH KaKHe-ITH00
JEWCTBUS TI0 OOPAIIEHUIO K JaHHBIM —Hanpumep, popmupoBats SQL-3anpoc k 6a3e TaHHBIX
paauoeTaneu.

[Tpumep oxHa paboTaromiero NpuiIoKeHus nmokasad Ha puc. 13.8, a B tuctunre 13.10 npencraBien
MCXOJIHBIN KOJI. Y 3TOT0 KOJIa €CTh HeIOCTATOK — €CJIM MIETKHYTh Ha BIIOKEHHOM 3JIEMEHTE
Pa3BEPHYTOM TPYIIIBL, & 3aTEM CBEPHYTh I'PYIIY IIEITYKOM HA UKOHKE IPYIIIbI, TO BO3HUKAET
uckmouenue java.lang.NullPointerException. Sl cnennanbHO HE CTall yCTPAHSTh OIMINOKY.
CaMOCTOSTEIBHO [OyMaiiTe, MOYeMy BOSHHKACT OIIMOKA U KAK €6 MOYKHO YCTPAHUTE .
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Puc. 13.18 Ilpumep npuioxeHust ¢ KaTaJoroM B BUJIE I€peBa

JIncrunr 13.10 Ilpumep ncnonb3oBanusi komnoHenrta JTree

public class myJFrame extends javax. swing. JFrame {

public myJFrame () {
initComponents ();

setLocationRelativeTo (null)

}

[31ech pacnosnokeH 070K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/Ia |

private void treeValueChanged(javax.swing.event. TreeSelectionEvent evt) {

path.setText(tree.getSelectionPath().toString ())
}

public static void main (String args []) {
[31ech pacnosnoxkeH 00K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KOIa |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {

public void run () {



new myJFrame().setVisible (true);

}
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}

[3aech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

13.8 O6nacTb TekcTa, NnaHenb pedakTopa U TeKCToBas naHesnb

Oo6nacts Tekcra JTextArea, manens penakropa JTextEditor u TekcToBast manens JTextPane
npeaHa3HauYCHbI JJIs1 0T06pa)KCHI/I$I U pCHAKTUPOBAHUA MHOT'OCTPOYHOI'O TCKCTA. TH KOMIIOHEHTBI
pasiinuaroTCAa q)yHKHI/IOHaJII)HI)IMI/I BO3MOXHOCTAMMU. PaCCMOTpI/IM HX IO MCPEC BO3paCTaHUA
CIIO’KHOCTH.

13.8.1 O0aacth Texcra JTextArea

JTextArea siBIsieTCs IPSIMBIM HaCJIEAHUKOM 00bIYHOTO TekcToBoro mouist JTextField, Ho mo3BossieT
0TOOpaXkaTh MHOTOCTPOYHBIN «IIJIOCKUI» TEKCT, B KOTOPOM HE MEHSIOTCS aTpuOyThI mpudra.

dopmanbHO, obsacTs BBoAa JTextArea He pacriosiaraeT BO3MOXKHOCTBIO TPOKPYTKH OOJIBIIOTO
TEKCTa, a pa3Mep BUAMMOM 00acTu onpezensercs cBoiictaMu columns (CTOJIONBI) U rOWS
(ctpoku). Ho mpu co3nanuu o6sactu Tekcra B penakrope NetBeans o Hee aBromaTudecku
MOAKIAABbIBACTCS MAHCIIb ITPOKPYTKH. HpI/I 9TOM pa3MCpP KOMIIOHCHTA, 3aI[aHHI>II71 B BU3YaJIbHOM
pelaKkTope MaKkeTa, IMeeT MPHUOPUTET Mepe]] pa3MepOM B PEIaKTOPE CBOHCTB.

Ecnu nyMHHas cTpoka He MOMeNIaeTcs B 10JI€ HENUKOM, TO aBTOMATUYECKU BKITIOUAETCS
rOpU30HTANIbHAS IPOKPYTKA. YTOOBI IIIMHHASI CTPOKA HE BBIXOIWIIA 32 MPENEibl OIS, HAJI0
BKJTIOYHTH PAa3phIB/TIEPEHOC, YCTAHOBHB T'aJIOUKy B cBOicTBe lineWrap wiu npu momMomniu MeToaa
setLineWrap (true). [TepeHOC JUIMHHBIX CIIOB, HE IIOMECTUBIINUXCSI B CTPOKY, BKIIFOUACTCSI TaI0UKOM
B cBoiicTBe wrapStyleWord unu metonom setWrapStyleWord (true).

Pasmep oTcrymna no TalOymsiiuu onpeaessiercs: cBoicTBoM tabSize mu metoom setTabSize (int).

Texcr B o0mactu JTextArea MOKHO BCTaBUTh LIEIMKOM TP MIOMOIIH 00bI9HOTO MeToa setText
(String), 10GaBUTH B KOHEIl UMEIOIIErocs TekcTa MeTo oM append (String) Wi BCTaBUTh

B 33JJaHHYIO MMO3UINIO MeToIoM insert (String, int), rie int — HOMep MO3UIUK ¢ OTCYETOM OT Hadasa
UCXOHOM cTpokH. Clenyer pa3nudath codeporcanie oS, KOTOPOE SBISIETCS OAHOM HEeNPEePHIBHON
CTPOKOM, U omoobpasicenue Ha SKpaHe, KOTOPOE MOKET ObITh pa30UTO Ha OT/IEIbHBIE CTPOKHU.

13.8.2 ITanean penakropa JEditorPane

Texcrossiii pegakrop JEditorPane moxxer padotarts ¢ Tpemss MIME-Tunamu comep:kumMoro —
text/plain, text/html u text/rtf. B 3aBUCIMOCTH OT THIIa COJEPKUMOTO, ISl €r0 00pabOTKH

1 0TOOpaXEHUsI IPUMEHSAETCS] COOTBETCTBYIOIIMM TEKCTOBBIM penakrop. [Ipu coznanumn
KoMIOHeHTa B cpeae NetBeans mo ymMouaHuro 3aaH TUI COAEPKUMOTO text/plain. DToT ke THm
MPUMEHSIETCS [Tl OTOOPaKEHUS COJIEPKUMOTO, JUIsE KOTOPOTO HE CYIIECTBYET PEAAKTOP WUIIH
KOTOPO€ HE MOXKET ObITh KOPPEKTHO 00paboTaHo. THIT COAEPKUMOTO MOKHO 33]1aTh TOJIHKO
IIPOrpaMMHO, Ipu nomouu metoaa setContentType ().



He cnenyer oxunate, uto ¢ komnonentoM JEditorPane BbI mosryunte roTOBBII BH3yallbHBIH
penaKTop A peAaKTUPOBaHUS pa3InyHbIX (hopmaToB. Korma Ml TOBOpUM 0 penakTope popmara,
TO B MIEPBYIO OYEpE/Ib UMEEM B BUJY aBTOMaTH4YeCcKoe (hopMaTUpPOBAaHUE MPOrPAMMHO 3aJaHHOTO
COJIEPIKUMOTO.

Pazymeercs, BbI MokeTe co3iaTh Ha ocHoBe JEditorPane Bu3yallbHBIN peakTop, HO JUIS TOTO BaM
MPUIETCS I03a00TUTHCSI 0 MHCTPYMEHTaX (popMaTHpOBaHUS, CYUTBIBAHUN COOBITUI BBOJA TEKCTA
u Tak nanee. Cozanne BU3yalbHOTO PEJAKTOPa MO CIOKHOCTH M 00BEMY KO/1a BBIXOIHUT 32 PAMKH
BBOJIHOTO Kypca, HO B VIHTepHETE BBl MOKETE HAUTH pa3IMYHbIE YUeOHbBIE IIPUMEPHI.

Conepxumoe nanenu JEditorPane moxxHo 3arpy3uth metonom setText (String), HO cogepkuMoe
CTPOKH J0JDKHO COOTBETCTBOBATH 33JlaHHOMY peaakropy. Hanpumep, eciu Bl 3aganu MIME-tun
text/plain, a moTom 3arpy3unu ctpoky HTML-kona, To cosiep:kuMoe 0ToOpa3uTcs B 1MOJIe BBOIA
«KaK ecTb», 0e3 uurepnperanuu reros HTML.

Jyis HarJIsTHOTO M3YYeHHs BO3MOxHOcTel penakropa JEditorPane cozmaaum mpocroe
MIPUIIOKEHHUE, KOTOPOE COCTOUT M3 TAHENIH PEJaKTOpa, Y)Ke 3HaKOMOW BaM 00J1acTu
MHOTOCTpO4HOTO TekcTa JTextArea u Tpex kHomnok (puc. 13.19).

B tekcroByro 06sacTh Mbl OyJ1eM BBOAUTH COJIEPKUMOE JUIsl BBITPY3KH B OKHO PelakTopa
JEditorPane unn URL ans mosyueHust co1ep>KUMOTO 10 BHEMIHEMY ajpecy. [1o HakaTHIO KHOTIKU
OyZleT MOKIIIOYaThCS HYXKHBIH pelakTop, a 3aTeM COAEPKUMOE MOJIs BBOAA OyJIeT mepeaaBaThes
1151 00pabOTKU M OTOOpaKeHUSI.

O06paboTunKy NepBOi KHOMKM Ha3HAYECH HECJIOKHBIA KOJ:

private void plainButtonActionPerformed(java.awt.event.ActionEvent evt) {
myTextPane.setContentType («text/plain»);
myTextPane.setText(inputText.getText ());

}

MpI ycTaHaBIUBAeM THI COAEPKUMOTO text/plain 1 KomupyeM TEKCT, BBEICHHBIN B HIKHIOIO
TEKCTOBYIO 00s1acTh. OOpabOTUMK BTOPOM KHOIIKHM YCTPOEH aHAJIOIMYHO, TOJILKO KpOMeE
MIME-Tuna cienyer ykasaTb enie ¥ KOJUPOBKY TEKCTa:

private void htmlButtonActionPerformed(java.awt.event.ActionEvent evt) {
myTextPane.setContentType («text/html; Content-Type=windows-1251»);
myTextPane.setText(inputText.getText ());

}

Bompmmm nocronrctBoMm JEditorPane siBrisieTcst BO3MOKHOCTD IMOTY4aTh COAECPKUMOE TIOJIS TIPSIMO
o 3aganHomy aapecy URL npu nomomu metona setPage (). Oty 3amauy pemaet o6padboTunk
TpeTbel KHOIIKU:

private void urlButtonActionPerformed(java.awt.event.ActionEvent evt) {
try {
myTextPane.setPage(inputText.getText ());

} catch (IOException ex) {



Logger.getLogger(myJFrame.class.getName()).log(Level. SEVERE, null, ex);

}
}

[Ipu co3zmanum obpaboTunka jis 3amnpoca coaep:xkumoro mo URL, cpena NetBeans Boiaer
coobuieHne 06 ommoKe «kHEKOHTPOIUPYEMBIH 3aIpOC» U MpeyiaraeT 00epHyTh KoJ1 00paboTunKa
B KOHCTpYyKIuio try—catch. Jleio B Tom, uto 3anpoc URL BITIOTHSIETCS CUHXPOHHO

u He eapanmupoganto. Bo-nepBbIx, MIporpaMMa OCTaHABIMBAECTCS, U KAET MOJy4YEeHHE TaHHBIX

C 3aIIPOLIEHHOT0 ajpeca. Bo-BTOPBIX, HUKTO HE TapaHTUPYET, YTO UCTOYHHUK B 3TOT MOMEHT OyieT
noctynen uin URL yka3an npasuibHo. [TosTomy 3ampoc mo URL HeoO6X0aUuMO KOHTPOJIMPOBATH.
YroObl mporpamMma He 3aBUCIIa HABCET 1A, Yepe3 HECKOJIBKO CEKYH/] BHIOPACHIBACTCS UCKITIOUECHUE
omnOku URL, jior ommOKy BHIBOJUTCS B TEPMUHAI U MPOTPaMMa MPOI0JHKAeT padboTy.

Textplain
texthimi
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Puc. 13.19 Ilpumep makera npuinokenus ¢ naHensto JEditorPane

Tenepsp 3amycTuM U MpOTECTUPYEM MpUIIOKEHHE. J[J1 TPOBEPKU BBEUTE B TEKCTOBYIO 00J1aCTh
npoctoi HTML-konx

<htmI> <h1> Ilpumep Texcra </h1> </html>

U Ha)XMHTE KHONKY text/plain. BBeneHHBIN TeKCT 0TOOpa3UTCs B MaHENH PEAAKTOPA B HEU3MEHHOM
Buje. Teneps HaxkmuTe KHOTNIKY text/html. BBenenHblii TekcT Oy/ieT HHTEPIPETUPOBAH, KaK
HTML-kox. IIpoBeauTte sKkCIEpUMEHTHI ¢ pa3IMuHbIMUM BapuaHTamMu koja. OOpaTtute BHUMaHUE,
YTO 10 YMOJIYaHUIO BBl MOKETE PEJAKTUPOBATh COJAEPKUMOE ITaHENIN. ECIIM XOTUTE HCII0Ib30BATh
IIaHEJNb TOJIBKO Ul OTOOpaXKEHUs COAEPKUMOI0, CHUIMHUTE raJIouKy co cBoiicTBa editable.

Kowmnonent JEditorPane pacrionaraer oueHb CKpOMHBIME cpesicTBaMu oToOpakenust HTML-kona.
OH pacno3Haet Tosibko ocHoBHbIE Terd HTML u cpencta ctuneii CSS. IlosToMy He nbITaiiTech
ucnonb3oBatk JEditorPane B kauecTBe nomHoIIeHHOTO Opay3epa. Ho sTa manens naeaibHO
MOJIXOJUT ISl OTOOpakeHus1 OpMaTHPOBAHHBIX (aiiyIOB IIOMOIIIH, ONTMCAHUN HITH KPACHBO
0(OPMIICHHBIX JAHHBIX.



Ternepp NpoBeneM KCIIEPUMEHT € MOJTYy4YEHUEM coaepkumMoro yepe3 URL BHENIHEro ncTouHuKa.
Takoe conepxumoe Bceraa narepnperupyercs, kak HTML-koa. B npunnune, Mbl MoxkeM
3arpy3uTh CTPaHUILY JI000TO caiita u3 MIHTepHeTa, HO pelakTOp HE CMOKET 00paboTaTh KO/
JavaScript u cnoxxHoe hopMaTHpPOBaHUE, TOITOMY CTPAHUIA MOKET BBITJISACTh UCKa)KEHHO. BbI
MOJKET€ MMOATOTOBUTH CIIEIUABHYIO YITPOIICHHYIO CTPAHUIy Ha COOCTBEHHOM CaiiTe, UiTH
pa3MecTuTh ee Ha JOKalIbHOM KoMIbroTepe. S cosznan daiin ¢ umenem EditorPane.html, momectun
B KopeHb aucka C U 3anucai B HETo MPOCTOM KOJI:

<html>

<h1> 3aronoBok </h1>

<p> OOBIYHBIH TEKCT </p>

<p>

<img
src="/storage/public/books/ab/91/ab91860c-b2d9-44ae-9adf-d3ba93008439/https://www.google.ru/
images/branding/googlelogo/2x/

googlelogo color 272x92dp.png»>

</html>

B sToM KoJ1e 0ToOpakaeTcs 3aroJIOBOK IMEPBOTO YPOBHS, OOBIYHBIN TEKCT U yKa3aHa CChUTKA

Ha PUCYHOK — JIOTOTHI IJIaBHOU cTpaHuIlsl caiita Google. Termepr BBeieM B TEKCTOBYIO 001aCTh
noxanbubil URL file:///C:/EditorPane.html u naxxmem kHoniky URL. TekcroBoe coaepkanue
0TOOpaxkaeTcsi MTHOBEHHO, a JUTsI TOATPY3KH PUCYHKA TpeOyeTcs mapa CeKyH/I. Pe3ynbraT 3arpy3ku
nokasas Ha puc. 13.20.

Wcxonnslii Ko npumepa npuBeaeH B auctunre 13.11.

JIncrunr 13.11 Ipumep ncnonb3oBanus nanesau pegakropa JEditorPane
import java.io.IOException;
import java. util. logging. Level;

import java. util. logging. Logger;
public class myJFrame extends javax. swing. JFrame {
/**

* Creates new form myJFrame
*/

public myJFrame () {
initComponents ();

setLocationRelativeTo (null);

}



[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void plainButtonActionPerformed(java.awt.event.ActionEvent evt) {
myTextPane.setContentType («text/plainy);

myTextPane.setText(inputText.getText ());
h

private void htmlButtonActionPerformed(java.awt.event.ActionEvent evt) {
myTextPane.setContentType («text/html; Content-Type=windows-1251»);

myTextPane.setText(inputText.getText ());
§

private void urlButtonActionPerformed(java.awt.event.ActionEvent evt) {

try {

myTextPane.setPage(inputText.getText ());

} catch (IOException ex) {
Logger.getLogger(myJFrame.class.getName()).log(Level. SEVERE, null, ex);
}

}

public static void main (String args []) {

[31eck pacrosoxkeH 070K aBTOMAaTHUECKHU CT€HEPUPOBAHHOTO K0/1a]
/* Create and display the form */

java.awt.EventQueue.invokeLater (new Runnable () {

public void run () {

new myJFrame().setVisible (true);

}
135
}

// Variables declaration — do not modify

[31ech pacmonokeH OJOK aBTOMAaTHYECKU CTeHEPUPOBAHHOTO KO/1a]

}



3aronoBoK

OfniaHeail TeKCT

Google
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Puc. 13.20 Oto6paxenne HTML-kona B manenu penakropa JEditorPane

13.8.3 TekcroBasa nmaueuan JTextPane

Knacc JTextPane nacnenyer knace JEditorPane u cymecTBeHHO paciupseT ero BO3MOKHOCTH.
Tekcroas nanens JTextPane mo ymonyanuio 06saaeT MOIETbIO TAHHBIX THUITA
DefaultStyledDocument u mo3BossieT paboTaTh CO CTPYKTYPUPOBAHHBIM TEKCTOM, UMEIOIIUM
Pa3INIHbIC CTUJIH.

TekcroBas naHenb He MO3BOJIAET 3arpykarth conep;xumoe o URL u He nHTEpnpeTupyer
HTML-koa ipy mOMOIIM aBTOMATHYECKH MOJIKIIFOYAEMOT0 peakTopa. iHpiMu ciioBamu, i
pabdotsr c HTML, RTF nim mpocTbiM TeKCTOM ciienyeT ucrnoib3oBars JEditorPane, a st paboTst
CO CTHJIM30BaHHBIM TEKCTOM M CBOOO/IHOM BCTaBKH PUCYHKOB B TeKcT — JTextPane.

[Tpu momomu MeToa inserticon () B Mpon3BOIBLHOE MECTO TEKCTA MOYKHO BCTABHTh PUCYHOK.
Kpome pucyHKOB IpsIMO B TEKCT MO’KHO BCTaBUTh KOMIIOHEHTHI rpadudeckoro uaTepdeiica npu
oMoy metroza insertComponent ().

JUi niutocTpaii BO3MOXKHOCTEN TEKCTOBOM MaHEIN CO3/1auM MPOCToe NnpuioxkeHne. OKoHHast
(opma cOCTOUT U3 TEKCTOBOM MaHETH BBOJA U HECKOJIBKUX KHOMOK (puc. 13.21). Bepxuuii psn
KHOIIOK WJITIOCTPUPYET IPUMEHEHNE CTUIIEHN K TeKCTy. HUKHUHI psii KHOTIOK MILTIOCTPUPYET
BCTaBKY I'pa)UueCKUX KOMIIOHEHTOB B TEKCT — TOPH30HTANIBHBIN Pa3/IeINTEINb, (PIaXKOK U PUCYHOK.

JInist BCTaBKH pUCYHKa I0OABBTE B PECYPCHI MPHIOKEHHUS HEOOIBIIYI0 HKOHKY B popmare PNG,
JPG umu GIF. O no6aBneHnn n300paxeHU B peCypchl paccka3aHo B paszodene 12.1.2.



l

Bold | |

Italic

J [ Underline J [

Plain J

l

Separator J

l

Checkbox

J

l

lcon J

Puc. 12.21 Ilpumep npuioxeHus ¢ TEKCTOBOW MaHEIbIO

[Tocne 3amycka NpuI0KEHHUS B TEKCTOBOM MAHENH 110 YMOJIYaHUIO OTOOPaXKaeTcst MPOCTOM TEKCT
MIME-tumna text/plain. Ecnu npu Ha)xaTuu KHOTIKK BBIJENIEH (parMeHT TEKCTa, TO HOBBIM CTHIIb
Oy/ieT MPUMEHEH TOJIBKO K BBIJICNICHUIO. B MHOM citydae cTuib OyaeT JeiicTBOBATh Uil BBOJAUMOTO
nanee Tekcta. CTUIM MOTYT A€HCTBOBATH OJAHOBPEMEHHO. {7151 MOIHON OTMEHBI CTUJIEH CITY)KUT

kHomnka Plain.

JaBaiiTe pazdepeM NCXOHBIN KO MPUIIOKEHUS, IPUBEIEHHBIN B IucTUHrE 13.12. dparMeHThI
KOJa, KOTOPbIE BCTABJICHBI BPYYHYIO, BBIICICHBI )KHPHBIM HIPH(PTOM.

JIncrunr 13.12 Ilpumep npuiI0KeHHs ¢ TEKCTOBOM MaHeIbI0

// AIMITOPTUPYEM HEOOXOMMBIC KIIACCHI

import javax.swing.text.SimpleAttributeSet;

import javax.swing.text.StyleConstants;

import javax.swing.Imagelcon;

public class myJFrame extends javax. swing. JFrame {

// ompenensieM oSl Kjiacca

private final Imagelcon icon;

private final SimpleAttributeSet mySet;

public myJFrame () {

// IprCBaWBaeM CCHUIKY Ha OOBEKT aTpUOYTOB TEKCTa

this.mySet = new SimpleAttributeSet ();



// MprCBaWBaeM CCHIIKY Ha Pecypc N300pakeHus

this. icon = new Imagelcon(myJFrame.class.getResource("images/star.png»));
// MHUIMATA3UPYEM OKOHHYIO GOpMy

initComponents ();

// pa3MeniaeM OKHO TI0 [IEHTPY dKpaHa

setLocationRelativeTo (null);

}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void boldButtonActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setBold (mySet, true)
myPane.setCharacterAttributes (mySet, true);

myPane.requestFocus ();

}

private void italicButtonActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setltalic (mySet, true)
myPane.setCharacterAttributes (mySet, true);

myPane.requestFocus ();

}

private void underlineButtonActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setUnderline (mySet, true)
myPane.setCharacterAttributes (mySet, true);

myPane.requestFocus ();

}

private void plainButtonActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBold (mySet, false);

StyleConstants.setltalic (mySet, false);

StyleConstants.setUnderline (mySet, false);
myPane.setCharacterAttributes (mySet, true);

myPane.requestFocus ();



private void iconButtonActionPerformed(java.awt.event. ActionEvent evt) {
myPane.insertlcon (icon);

myPane.requestFocus ();

}

private void separatorButtonActionPerformed(java.awt.event. ActionEvent evt) {
myPane.insertComponent (new javax. swing. JSeparator ());

myPane.requestFocus ();

}

private void checkboxButtonActionPerformed(java.awt.event. ActionEvent evt) {
myPane.insertComponent (new javax. swing. JCheckBox ());

myPane.requestFocus ();

}

public static void main (String args []) {

[31ech pacrosokeH 070K aBTOMAaTHUECKHU CT€HEPUPOBAHHOTO K0/1a]
/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {

public void run () {

new myJFrame().setVisible (true);

}
135
}

[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

CoiicTBa, BIHUSIONIME HA OTOOPAKEHUE JIEMEHTOB COJICPKUMOT0O TEKCTOBOM TTAHEIH, Ha3bIBAIOTCS
HabopoM mpocThix aTpudyToB (SimpleAttributeSet). Ctumu, Bxoasimue B HaOOp aTpudyTOB,
3aJIal0TCs TIpH moMoIu KoHcTaHT ctiis (StyleConstants).

Koxa mpuMepa HaunHaeTCs ¢ IMITOPTA KJIACCOB, HEOOXOMMBIX ISl pabOTHI C aTprOyTamMu
TEKCTOBO MMaHEIN U KOHCTAaHTaMM CTWIISL. B onucaHuy riiaBHOTo Kijiacca Mbl ONIPEEIseEM 10JIe
icon — OHO Oy/IeT XpaHUTh CCBUIKY Ha IpauuecKuii pecypc MKOHKH, U TIojie mySet — B HeM OyzeT
XPaHUTHCS CCBHUTKA Ha HA0Op aTpuOyTOB.



B xoHCTpyKTOpE IIIaBHOTO KJIacca MbI MPUCBAMBAEM IIOJTIO iCON CCHUIKY Ha N300paKeHUE
3BE3/I0YKH, a IepeMeHHO mySet — cChUIKY Ha 00BeKT Trma SimpleAttributeSet, co3nanHbIH

C mapameTpaMu 1o ymosrdanuto. Jlanee, kak 00bIYHO, MHUIUATM3UPYEM OTOOPaKCHNE OKOHHOM
(GOpMBI 1 pacroiaraeM OKHO I10 LIEHTPY dKpaHa.

YcTaHoBKyY CTHIIS TeKCTa MOJpoOHO pa3depeM Ha nmpuMepe oopaboTunka HaxaTtus kKHonku Bold:
private void boldButtonActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setBold (mySet, true);

myPane.setCharacterAttributes (mySet, true);

myPane.requestFocus ();

}

B niepBoii cTpoke 00paboTurka Mbl yCTaHaBIMBaeM Jj1sl Habopa aTpuOyToB mySet KOHCTaHTy
ctuist Bold B 3Hauenwue true. Ecim k MOMEHTY Ha)KaTHsI KHOTIKM 3TOM KOHCTAHTHI HE OBIJIO

B Habope, oHa OyJeT aBTOMAaTHYeCKH J00aBIeHa U COXPAHHUTCS J0 KOHIIA paOOTHI TPUIIOKEHUSI.

Bo BTOpOIi cTpoke 00paboTyrka MbI UcnolibzyeM Meto setCharacterAttributes () 4ToOBI 3arpy3uTh
B naHens myPane oOHOBNEHHBIH Hab0Op aTpuOyTOB. HOBBINM CTHIIE aBTOMATHYECKHA TPUMEHHUTCS

K BBIJIEJICHHOMY (pparMeHTy Tekcta u OyJeT IeiicTBOBaTh I BBOAUMOTO Aajiee TekcTa. [lapamerp
true o3Hayaer, 4To B IEPBYIO Ouepeib OyAyT OOHOBIIEHBI YK€ UMEIOIINECs aTpUOYThl TEKCTA.

3aBepiaeT 00padoTunK niepenava Gokyca BBoIa 0OOpaTHO B TEKCTOBYIO MaHENb. DTO 00s3aTeIbHAS
CTpOKa, TOTOMY YTO €CJIM He BO3BpalaTh (pOKyc BBOJA TEKCTOBOW MaHEIH, OJIh30BATENIO OyaeT
O4YeHb HEKOM(OPTHO paboTaTh ¢ mpuiiokeHueM. [lonpoOyiiTe 3aKOMMEHTHPOBATH TOCIIEIHIONO
CTPOKY 00paboTunKa U yOeUTECh CaMH.

CymiecTByerT elie ojHa MPUYKHA, IT0 KOTOPOH Hal0 00s3aTeIbHO BO3BpaIaTh (OKyc BBOAA

B naHenb. Jloruka paboThl MaHeNn TaKoBa, YTO HAOOp ampubymos pukcupyemcs 6 nameau moabKo
nocie noayyenus ¢oxyca 6soda. Ecnu He Bo3Bpamath (JOKyC BBOJA B TTAHENb MOCIIE HAKATHUS
HOBOM KHOIKH CTHJIS, TO Kbl HOBBIM CTWIIb Oy/IeT OTMEHSTh peabayuid. Harpumep, ecnu
BBIJICIUTH (PparMeHT TEKCTA U HAXaTh cHavana KHoNKy Bold, a 3atem kHomnky Italic, To nocie
BTOPOTO HAKATHUS TEKCT OyJIET HAKJIOHHBIM, HO TIepecTaHeT OBbITh )KUPHBIM. To ecTbh, 6e3 nepenaun
¢oxyca B maHenb Bceraa Oyaer cpadaTbiBaTh TOJBKO MOCIEAHUN CTUITb.

AHanoru4asM 00pa3oM paboTaroT 00padoTunky Haxkatus kHonku Italic u Underline.
O6pabotunk HaxkaTust KHOTIKM Plain cOpaceiBaeT koHcTanThl ctiuist Bold, Italic u Underline
B Jjornyeckoe 3HaueHue false. C moyHpIM epeyHeM KOHCTAHT CTHJISL © METOJIOB Kilacca
StyleConstants MOKHO 03HAKOMHTBCS TIO CCHUIKE:

https://docs.oracle.com/javase/7/docs/api/javax/swing/text/
StyleConstants.html
BcraBka pucynka npu noMoiu meroa insertlcon () He TpeOyeT MOSCHEHHH.

[Tpu BcTaBke KoMIOHeHTa MeToAoM insertComponent () MBI cCbUTAEMCS HA 8HO8b CO30A8AeMblll
KOMIIOHEHT B KaueCTBE apryMeHTa MeToja. Mbl He MOKEM HCII0JIb30BATh CCHIJIKY Ha paHee
CO3/IaHHBII KOMITOHEHT, KOTOPBIH Yy)Ke 0ToOpakaeTcs Ha TTaHeIM OKOHHOM (hopmbl. BeTaBka
AKTUBHBIX KOMIIOHEHTOB B TEKCTOBYIO ITaHEJb JA€T HAM OOLIMPHBIE BO3MOKHOCTH IIPU pa3paboTke
IMHAMUYecKuX nHTepdeiicoB. Hanpumep, MOKHO T€HEpUPOBATH M BHIBOJIUTH B TEKCTOBYIO ITaHEINb
aHKeTy JUIsl [T0JIb30BaTeds, rJie Ha0op BOMPOCOB 3aBUCUT OT CUTYallUH.



B nemMoHCTpanmoHHOM MPUIIOKEHHUH 51 CO3HATEIBHO OCTaBUIJI HEJJOPAOOTKY, KOTOPYIO Mpeiarato
BaM YCTpPaHUTh caMOCTOSATENbHO. CaenaiTe Tak, yToObI IEPBOE HAXKaTHE HAa KHOIIKY aKTUBHUPOBAJIO
COOTBETCTBYIOIIMI CTWIJIb TEKCTA, a [IOBTOPHOE HAXKATUE OTKIOYAIO CTUIb. [Ipn aTOM nomkHa
IIPUCYTCTBOBATh BU3yallbHAsl MHIMKALMs aKTUBHBIX CTUJIEH.

NnaBa 14. KoHTtenHepbl Swing

[Tepen BBIBOIOM Ha SKpaH KaXK/bIii KOMIIOHEHT IMOMEIIAETCS B KOHmMelHep, KOTOPBIN MpeCcTaBiseT
coboit noakirace kinacca Container.

[Top30BaTENH MOKET MPOTPAMMHO J00ABIISITH KOMIIOHEHTHI B KOHTEHHEP, YIIPABIIATh UX
PacmoJIoKEHUEM, TOCTYITHOCTBIO WM YAAISATh U3 KOHTEIHepa. 3a pa3MelleHne 100aBIseMbIX
KOMITOHCHTOB OTBEUAET MeHeddcep pasmewjerus — o00bekT natepdeiica LayoutManager.

B 3aBucumocTH OT THIIA MEHEIKEPAa KOMIIOHEHTHI MOT'YT aBTOMAaTUUECKH PACIIOIaraThCs B BUJIE
TaOJIUIBI (OPUEHTUPYSICH IO BOOOpakaeMbIM CTPOKAM H CTOJIOIAM), CIIEIOBATH MOPSI]T OTUH

3a IPyruM, BBIPAaBHUBATHCS OTHOCUTEIBHO CTOPOH OKHA U TaK jajee. Mbl MOXKET 0TKa3aThCs

OT yCITyT MEHEKepa, OTKIIFOUMB ero MeToioM setlLayout (null), 1 pa3MerniaTth KOMIIOHEHTHI

BPY4YHYIO.

B npumepax BBOJHOTO Kypca MBI UCIIOJIb3yeM BU3yallbHbINA penakTop NetBeans IDE, kotopsiii
MO3BOJISIET pa3MeniaTh KOMIIOHEHTHI IEPETaCKUBAHNEM HA MAKeT OKHA U aBTOMATHUYECKH
(dbopMupyeT KO IpOorpaMMbl. ITOT COBPEMEHHBI HHCTPYMEHT pa3paboTKH rpaduyeckoro
uHTepdeiica upe3BpruaitHo yaoobeH u apdextuBeH. [loaTtomy Mbl He OyieM B paMKax BBOJIHOTO
Kypca paccMaTpHuBaTh padoTy ¢ IPOTPAMMHBIM KOJIOM MEHE/Kepa pa3MeIIeHusI.

Ha camom nerne, Mbl ye MCIIOIb30BaIM KOHTEHHEPHI, KOT'/1a N3ydainu 0a30Bble KOMIIOHEHTBI
rpaduueckoro uHTEpdeEiica B er1ase 13. MBI co3/1aBaiy B BU3yaTbHOM PEAAKTOPE MPOCTYIO
OKOHHYIO (JOpMY U pa3Melaiy Ha Heil KoMImoHeHThl uutepderica. [Ipu 7 ToM KOMIOHEHTHI

110 YMOJTYaHHIO PACIIONIarajnch B KOHTelHepe Frame, KOTOpbIit mpeicTaBiiseT co00il MoIHOEHHOe
OKHO IPWJIOKEHHUS € 3ar0JIOBKOM, HKOHKON M KHOTIKAMM YIPABJIECHUS OKHOM.

Pasmenienne Bcex KOMIIOHEHTOB HENIOCPEJACTBEHHO B KOHTEHHepe Frame npuemiieMo B cirydae
MIPOCTOTO «IUIOCKOTO» HHTep(deiica. Ho ecim Mbl XOTHM peann30BaTh (PYHKIIHOHATBHYIO
IPYNIUPOBKY 2IEMEHTOB HHTepdeiica, HapuMep, pacroIOKUTh X HA MEPEKITI0YaeMbIX BKIIAJIKaX
WM MAHENSAX WIM CHAOIUTh MOJIOCAMU MTPOKPYTKH, TO CIEAYET BOCIOJIb30BAThCS CIIEUAIbHBIMU
KOHTeliHepaMu. B aHHO# ri1aBe Mbl U3y4HM KOHTEWHEPHI MakeTa Swing.

14.1 NaHenb

Konreiinep Panel (manens) — 370 yHHBepcaTbHbI HEBUIUMBIA KOMIIOHEHT rpadudeckoro
uHTepdeiica, KOTOPHIA MO3BOJSAET 00BETUHUTH HECKOIBKO JPYrUX KOMIIOHEHTOB B OJTUH OOBEKT
tuna Panel. i gero 3o Hy:)xHO? J[omyCTHUM, BBI CO3/1aJTH JIOTHYECKU CBSA3aHHYIO TPYIIITY
KOMIIOHEHTOB MHTEp]elica, KOTOPbIE YIPABISIOT KAKOKH-TO OJJHON (PYHKIHEH MPUIIOKEeHHS. BbI
HACTPOWJIM U OTJIAJAMUIIU 3TU KOMIIOHEHTHI, HO IOTOM BO3HMKJIa HEOOXOUMOCTh IEPEMECTUTH
IPYIIy B IPyro€ MECTO TJIABHOI'O OKHA IPUJIOKEHUS, HE MEHsIS B3AMMHOE PaCIOJIOKEHUE
KOMIIOHEHTOB. I10CKOIBKY KOOpAMHATEI KOMIIOHEHTOB OTMEPSIOTCS OT JIEBOT'O BEPXHETO yIJIa
MIaHEJH, JOCTATOYHO JIMIIb IIEPETALIUTh B HOBOE MECTO ITaHEIIb — BCE Pa3MELIECHHbIE HA HEU
KOMIIOHEHTBI COXPAHAT B3aMMHOE pa3MEIlCHHE.

J1is maHem MOYKHO 3a71aTh COOCTBEHHBIN 1IBET (DOHA M HACTPOUTH PAMKY. ITH CBOKWCTBA MOKHO
WU3MEHSTH B MpoIecce pabOThl MPUIIOKEHUS.

Yacto BO3HUKAET HEOOXOUMOCTH BPEMEHHO JICaKTUBUPOBATH TPYIIITY KOMIIOHEHTOB HHTEpdeiica,
YTOOBI AT KOMIIOHEHTHI OCTABAIMCH BUAUMBIMU B TJIABHOM OKHE, HO CTaJIM HEJIOCTYITHBIMU IS
nosib3oBarens. K coxaneHnuto, Ha MOMEHT HallMCaHUsl KHUTU HE CYILIECTBOBAJIO IIPOCTOIrO crocoda



ABTOMATHUYECKH CBS3aTh aKTUBHOCTh KOMIIOHEHTOB C aKTHBHOCTBIO TTAHENN, HA KOTOPOH OHU
pa3MenieHbl. Ecnu BeI oTKITFOUMTE TIaHeNb MeToioM setEnabled (false), To KOMITOHEHTHI TaHEe ! BCe
PaBHO OCTaHYTCSI AKTHBHBIMH.

MBI IpUMEHUM NPOCTOM U OYEBUIHBIN CIIOCOO YIpaBlIeHUsI KOMIIOHEHTAMU MaHEIU — MOJIy4UM
MAacCHUB KOMIIOHEHTOB U B IIUKJIE 33J1aJJUM aKTUBHOCTb Ka’KJI0IO0 KOMIIOHEHTA.

CoztaauM 3aroToBKY TJIaBHOTO OKHA MPUJIOKEHUS U MEPBBIM JIEJIOM pPa3MECTUM MaHelb, a BHYTpU
ITAaHEJIU NTIOMECTUM PA3JIMYHbIE KOMIIOHEHTBI. B MOeM mpuMepe 3To YeThIpe KHOIKH U JBa
TEKCTOBBIX OJII. DT KOMIIOHEHTHI B JAHHOM CJIy4ae HE BBINOIHIIOT HUKAKYIO MMOJIE3HYI0 padboTy
Y pa3MEUIEHbI TOJIbKO Ul WITocTpauuu. OTAEIbHO OT MAaHENIN Pa3METHM Ha IJIaBHOM OKHE
(1a)oK, TP TOMOIITY KOTOPOTO OyZIeM yIpaBisTh AKTUBHOCTHIO KOMIIOHEHTOB Ha MaHENN

U 11BeTOM (poHa maHenu. B pefpakrope CBONCTB KOMIOHEHTa YCTAaHOBUTE (PIIasKKy CBOKWCTBO

no ymoyaauio Checked n nmst nepemennoii myBox. Bapuant untepdeiica, KoTopsrii
cooTBeTcTBYeT Jlnctunry 14.1, nokasan Ha puc. 14.1.

jButtoni jButton2 jTextField1

jButton3 jButtond jTextFieldz

BHNHYKTE NAHENL

Puc. 14.1 Maxket untepdeiica ¢ UCIIOIb30BAHUEM NTAHENN

[To ymouaHHIO MpH 3armycKe MPUI0KEHHUS BCE KOMITIOHEHTHI TAaHETN aKTUBHBI, a (1a)KOK BBIOpaH.
Ecnu cHATB (uaxok, TO Bce KOMIOHEHTHI ITaHENIN CTAHOBSTCS HEAaKTHBHBIMH, a (DOH MaHEIH
OKpaIIMBAETCs B cepblil iBET. Eciii BHOBH yCTAaHOBUTH ()IIaXKOK, TO KOMITOHEHTHI MTAHEIH JIeIal0TCs
aKTHUBHBIMH, & ()OH BHOBb CTAaHOBUTCS OesbiM. CTPOKH KO/, TPU IOMOIITM KOTOPBIX PeaTn30BaHbI
9TH JIeNCTBUS, BblieeHbl B JIuctunre 14.1 )KUpHBIM MIPUPTOM.

JIncTunr 14.1 llpumep ucnoib30BaHNUS NAHEIH KOMIIOHEHTOB

import java.awt.Color;
public class myFrame extends javax. swing. JFrame {

public myFrame () {
initComponents ();

setLocationRelativeTo (null);

}



[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void myBoxActionPerformed(java.awt.event. ActionEvent evt) {
// TIoJTy4aeM KOJIHYECTBO KOMITOHEHTOB,

// pa3MeIeHHBIX Ha MaHeN

int n = myPanel.getComponentCount ();

// ycTraHaBIMBaEeM aKTUBHOCTH BCEX KOMIIOHEHTOB

// B COOTBETCTBUH CO CTaTyCOM YeKOOKca

for (int i=0;i <n;i++) {
myPanel.getComponent(i).setEnabled(myBox.isSelected ());
}

// eci uekOOKC BRIOpaH. 3amaeM Oenblii (JOH MaHenn
if(myBox.isSelected ()) {

myPanel.setBackground (Color. WHITE);

}

// eci uekOOKC He BBIOpAH, 3a7aeM cephlii ()OH MaHeH

else {

myPanel.setBackground(Color.GRAY);

}

§

[31ech pacnosnokeH 070K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KOJ1a |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myFrame().setVisible (true);

}
135
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}



Paz6epem 00paboTunk cOOBITHS (IiaxkKa, KOTOPBIH YIIPaBIIseT aKTUBHOCTHIO KOMIIOHEHTOB TIAHEH.
[Tpu menuke Mo ¢uiakKy BO3HUKAET CTaHIAPTHOE COOBITHE YeKOOKca. B cTpoke

int n = myPanel.getComponentCount ();

MBI HaXOJJUM KOJIMYCCTBO KOMIIOHCHTOB, PACIIOJIOKCHHBIX HaA IMAHCIIU myPanel. KEDKIII:Iﬁ
KOMIIOHCHT UMECT UHJICKC ((1)8,KTI/I‘~ICCKI/I UMECTCA MaCCHB KOMHOHCHTOB), Orcuer HNHJICKCOB
HAaYMHACTCA C HYJIA. I[anee B IUKIJIC

for (int i=0;1 <n;it++) {
myPanel.getComponent(i).setEnabled(myBox.isSelected ());
§

MBI TiepedupaeM WHAEKCHI BCEX KOMIOHEHTOB U MpH nomoru Metoza setEnabled () ycranaBiuBaem
AKTHBHOCTH KaXKI0OTO KOMIIOHEHTA B JIOTHYECKOE COCTOSIHUE, KOTOPOE COOTBETCTBYET COCTOSIHUIO
dnaxka. Eciu pnaxkok coporreH, To meton isSelected () Bo3Bpamaer OyneBo 3HadeHwue false

¥ KOMIIOHEHT CTaHOBUTCS HeaKTUBHBIM. U HaoOopoT, eciu (hrnakok ycranosieH, To isSelected ()
BO3BpAIIaeT true U KOMIIOHEHThI CTAHOBSATCS] aKTHBHBIMHU. 3aTEM MBI €IIIe pa3 MPOBEPSEM CTATYC
¢axka, Y4TOOBl YCTAaHOBUTH LIBET (POHA MTAHEIH.

14.2 MaHenb NPOKPYTKN

[TaHens MPOKPYTKH KaK CaMOCTOSITEIbHBIN KOHTEWMHED — CKOPEE JaHb TPAJULMHU, YEM HACYIIHAs
HeoOxoaumMocTh. Kak BbI yke 3HaeTe U3 enagul 13, maHenb NPOKPYTKH B TekyIel Bepcun NetBeans
ABTOMATHYCCKHU «ITOJKIAABIBACTC» MOA KOMIIOHCHTBI, COACPKUMOC KOTOPBIX MOKCT BbIXOAUTH

3a IpeJIeNTbl 3aJaHHbIX TpaHull. TeKkcToBas MaHelb, aHelb PeIaKTopa, IEPEeBO, TAOIUIA — ITH
KOMITOHEHTHI aBTOMAaTU4YECKH CHA0)KaI0TCsl MaHEIbI0 POKPYTKHU.

Bbl MOriM 3aMeTHUTh, UTO Y IPOCTON MAHENIN MOKHO BKIIOUMTH aBTOMATHYECKYIO IIPOKPYTKY.
Ho nosenenue npocToil naHenu U MaHeiau IPOKpyTKU paszinnyaercs. Ha npoctoit naHenu Msl
MO>KEM [TIOMECTUTh HECKOJIBKO KOMIIOHEHTOB. Ecii OHM HE yMeIIaioTcs B paMKe MaHeu

Y BKJIFOYEHBI II0JIOCBI IPOKPYTKH, TO OYAET IPOKPYUUBATBCS 0mMoobpadiceHue 6cex KOMNOHEeHMOa.
Ha nanenu npokpyTkd MOKHO Pa3MECTUThH TOJBKO OJJUH KOMIIOHEHT, KOTOPBIH 3al0JHSAET OKHO
nanenu. Hampumep, eciau Bbl NOMECTUTE HA MaHEIb IPOKPYTKU 00JIacTh BBOJIA TEKCTA, TO OyIeT
IIPOKPYUYUBATHCS codeparcumoe obaacmu 6600a, a HE 0TOOpakeHue KkomrnoHeHTa. Hebompias
XUTPOCTH — HA MaHEeIb MPOKPYTKHA MOKHO TOMECTUTH OOBIYHYIO MTaHEIb, COCPIKAILYIO
IIPOU3BOJIbHBIE KOMIIOHEHTHI.

IIpu cozraHny nMaHean NPOKPYTKHU JAOCTYIIHBI TPU BapUaHTa MOBEACHUS MOJI0C IPOKPYTKHU:
SCROLLBARS AS NEEDED — nosiocsl IpoOKpyTKH MOSIBIISIOTCS aBTOMATUYECKHU.
SCROLLBARS ALWAYS — nojocel NpoKpyTKH 0TOOpakaroTcsl BCera.

SCROLLBARS NEVER — nosnocsl mpokpyTKyd HUKOTIa HE oToOpakatoTcs. [IpokpyTKy ciemyer
o0ecnevnTh MporpaMMHO Tpu TioMotu Metoja setScrollPosition ().

Metoner getHAdjustable () u getV Adjustable () Bo3BpaIaroT nojgo)eHne TUHEEK TPOKPYTKH.
Merton getScrollPosition () Bo3Bpamiaer B Buae o0bekTa Kinacca Point KoopauHATHI (X,y) TOUKH
KOMIIOHEHTA, HaXOIALIEHCS B JIEBOM BEPXHEM YIUIy IIaHEIH IPOKPYTKU.

14.3 Bknaakuv naHenu

KoHTeliHep BKIIaJIOK NpeAHa3HaueH AJIs CO3/1aHNs HaOOPOB KOMIIOHEHTOB, MEX/Ty KOTOPbIMHU
MOXHO TEPEKIII0YAThCS MO MIETYKY Ha 3arojoBKe BKIIaAku. UTOOBI BKIIaKa cTana BUAMMOM, Ha HEH



JOJIKCH OBITh MNOMCIICH XOTA OBI OJWH KOMIIOHCHT. He PEKOMEHAYCTC UCIIOJIb30BATh BKIAAKHW JJIA
HEIMMOCPCACTBCHHOI'O pasMCIICHNA O AMHOYHBIX KOMIIOHCHTOB — KOMIIOHCHT IMOJIHOCTBIO 3aiiMeT BCIO
BKJIAJIKY. I[J'IH pasMeIiCHHUA KOMIIOHCHTOB CJICAYCT CHadajla IOMCCTUTh Ha BKJIAAKY 06I)I‘IHyIO
MMaHeCJIb, U B I'paHUIaX 3TOH MMaHeIHn pasMenaTb OCTaJIbHBIC KOMITIOHCHTHI.

B kxoje nporpaMMbl BKJIAJIKHU ONIPEACIISAIOTCS 1EI0YUCICHHBIM UHIeKCOM. MHIeKcalusi HaunHaeTCst
C HYJISl U COOTBETCTBYET MOPSIKY CO3/aHMS U Pa3MEIIeHUs BKIAJIOK.

IIpu coznanum Habopa BKIAJA0K 00OpaTUTE BHUMAHUE HA TAKUE CBONCTBA, IOCTYITHBIE B PEIAKTOPE:

selectedIndex — nHIEKC BKJIAAKH, BBIOPAHHOM 10 YMOJIYAHUIO IIPU 3a1tycke npuioxeHus. Eciu
3amaTh -1, To He OyneT BhIOpaHa HU OJTHA BKIIA/IKA.

tabLayoutPolicy — moBeneHue KoHTeHepa, €CIIM BKIAJIKK HE MOMEIIAIOTCS B OJIUH Psijl. 3HAUCHHE
WRAP TAB LAYOUT 3anaer pacnojokeHue BKIaJI0K B HECKOJIBKO PSA0B (KacKaaoMm).
3nauenne SCROLL TAB LAYOUT ycranaBiauBaeT pacroJioXKeHUE BCEX BKIAJAO0K B OJUH PsiJI,

C TMOJI0COM MPOKPYTKU NPHU HEOOXOUMOCTH.

tabPlacement — ctopoHa KOHTEHEPA, BI0JIb KOTOPOU PACIIOJIOKEHBI BKIAJIKH.

Knacc TabbedPane npenocraisier HaM MHOKECTBO METO/IOB JJIsl paOOTHI ¢ BKJIAJIKAMHU.
PaccmoTpuM HEKOTOpBIE U3 HUX, HAaOO0JIee BOCTPEOOBAHHBIE B MPOCTHIX MPHIIOKEHUSX:

getTabCount () — Bo3BpamaeT KOJUIECTBO BKJIAJI0K KOHTEHHEpA.

getSelectedIndex () — Bo3Bpariaer uHAEKC BRIOPAHHOM BKJIAIKK UM -1 eclii He BRIOpaHa HU OJJHA
BKJIaJTKA.

getTitleAt (int index) — Bo3BpamaeT CTpOKy 3arojoBKa BKJIAJIKH ¢ YKa3aHHBIM UHJIEKCOM.

getSelectedComponent () — BO3BpaIaeT CChUIKY Ha BEIOPAHHBIN KOMIIOHEHT M3 COJIEPKUMOTO
BKJIaJIKH.

setlconAt (int index, Icon icon) — 3a7aeT UKOHKY JJIsl BKIIAJKU C YKa3aHHBIM HHIeKcOM. Kak
CO3/aTh pecypc U 00BEKT UKOHKHU paccKa3aHo B pazoene 12.1.2.

setEnabledAt (int index, boolean enabled) — ynpaBisier akTHBHOCTBIO BKJIAJIKU C 33JaHHBIM
HMHACKCOM. HpI/I MMOMOIIHN 3TOIr0 METOAa MOKHO CACJIATh HEAOCTYIIHBIMH HCKOTOPLIC BKIIA/IKHU.

setSelectedIndex (int index) — menaet BEIOpAaHHOW BKIIAJKY C 3aIaHHBIM HHJIEKCOM.

Ba3oBoe coObiTHE HA00OpPa BKIAJ0OK

YT00BI OTCIIEKUBATE NEPCKIOYCHNEC BKIAJA0K, CIICAYCT UCITIOJIB30BATh COOBITHE U3MEHEHUSI
coctosiHusi Change | State Changed. 1o coObITHE TIEpBbI pa3 BOZHUKAET MPU BHIBOJIE
KOHTCﬁHepa Ha 3KpaH U JAJICC IPU KAXKAOM IICPCKITOYCHNUU BKIIAIO0K. MEI He MOKEM UCII0Ib30BaTh
JUTSE OTOU LEH COOBITHE MIETYKA MBI, TIOTOMY YTO OHO BO3HHKAET MPH MIEITUKE T10 JIF0O0MY
MECTy KOHTEHHepa, He3aBUCUMO OT TIEPEKITIOUCHISI BKIaI0K. Hike mpuBeieH mpumep
00paboTynka coOBITHS, KOTOPBIH BBIBOJUT B TEPMHUHAJ 3ar0JIOBOK aKTHBHOM BKIJIAJIKU KOHTEHHEpa
¢ umeHeM tabPane:

private void tabPaneStateChanged(javax.swing.event.ChangeEvent evt) {
int t = tabPane.getSelectedIndex ();

System.out.println(tabPane.getTitle At (t));



}

[TomHbIit KO IpOEKTa BBl HaiineTe B (paitimoBom apxuse (cM. [Ipunoxenue), B mamnke moj
Ha3BaHueM TabPanel.

14.4 NMaHenb UHCTPYMEHTOB

KoHTeliHep naHenn HHCTPYMEHTOB IIPeIHA3HAauYeH JUIsl pa3MELICHUS B HEM YacTO yIOTPeOIsieMbIX
OpraHoOB yIpaBJIeHUS (HHCTPYMEHTOB HHTepdeiica). OOBIYHO 3TO KHOTIKH ¢ HKOHKaMH,
0003HavaroIue onpeeseHHoe AeicTBre. [laHeah HHCTPYMEHTOB CHaOXkeHa 001acThI0
NEepeTacKUBAHMUS, U €€ MOXKHO IIEPEMECTHUTD 3a MPEZEibl IIaBHOTO OKHA. biarogaps stomy Habop
OCHOBHBIX HHCTPYMEHTOB BCET'/1a HAXOAUTCA MOl PYKOI, HE3aBUCUMO OT TOT'0, C UeM Bbl paboTaere
B IVIABHOM OKHE.

[Tanenb nHCTpYMEHTOB OyaeT paboTaTh NPABUIIBHO TOJIBKO B OJJTHOM CIIy4ae — €ClIi BbIOpaH
MeHekep pasMelenus BorderLayout. JKenatenbHo yTOOBI KpOME MaHEIN HHCTPYMEHTOB

B paboueM OKHe IPUJIOKEHHS PacIoiaraioch He 0ojiee OHOTO 3JIeMEHTa KOMIIOHOBKH. Jleno
B TOM, YTO MaHEJb HHCTPYMEHTOB 10 YMOJIYAHHIO MOKHO ITEPETaCKUBATh 10 paboyeii o0macTu
OKHa NPUIIOKCHUS. HpI/I 5TOM I[pyTOfI KOMITIOHCHT OKHAa AOJIXKE€H aBTOMAaTUYCCKU 3aI10JIHATH
ocTraBIICECA MECTO. AHaJIOFI/ItIHO, ITPU BBITACKMBAHWH MTAHCIIN UHCTPYMCHTOB 3a MPCJACI/IbI OKHA
OCTAaBILIMICS KOMIIOHEHT JIOJDKEH 3al0JHUTH Bce OKHO. [IpoieMOHCTprpyeM 3TO Ha MPOCTOM
npumepe uHTepgeiica.

B pa3zoene 13.8.3 Mmbl paccMoTpenu nmpuMep NpoCTOTO TEKCTOBOTO PEIAKTOPA C UCIIOIB30BAHUEM
TeKcTOBOM manenu (puc. 12.21). /laBaiiTe caenaeM Tak, 4T0ObI KHOIIKH 3TOTO peakTopa
pacrioyiarajJuch Ha MTaHeId HHCTPYMEHTOB.

CosnaiiTe mpocTyro OKOHHYIO GopMy, KaK yKe Jienanu panbiie. [{enkanTe mpaBoii KHOITKOH MBITITH
Ha MakeTe (JOPMBI M BEIOEPHUTE IMYHKTHl KOHTEKCTHOTO MEHIO Y CTAHOBUTH PAaCHOJIOKEHHeE |
Pa3memenue y rpanunsl. Teneps Hamo 100aBUTH dNIeMeHTHI nHTep(deiica. B manHOM ciydae 310
ynoOHee JienaTh Py MOMOIIH MTaHEeTd HABUTaTopa, KOTOpasi M0 YMOJTYaHUIO HAXOIUTCS B JIEBOM
yactu skpaHa NetBeans IDE. Ecnu nanens HaBuraropa 3akpbita, OTKpoiite ee B MeHI0 OKHO |
Hasurarop nnu xomOunanuei knasum Ctrl-7.

B nanenu HaBUraTopa IIEIKHUTE PaBO KHOMKOM MbIIIH 110 1eMeHTy JFrame u BeiOepute
nyHKTH! Jlo0aBuTh U3 naautpsl | Konreiinepsl Swing | [lanens. AHanornyto no6aBbpTe naHe b
MHCTPYMEHTOB. Tenepb B HaBUraTope LIEIKHUTE MTPABOM KHOMKOM MBIIIH 110 AJIEMEHTY NaHEeNIn
MHCTPYMEHTOB U BbIOepUTE NMyHKT JI00aBUTH M3 MaJUTPBbI | D1eMeHThI ypaBJjeHus: Swing |
Knonka. Ha nanenu HHCTpyMEHTOB JI0J>KHA NOSIBUTHCS KHOMKA. /lo0aBbTE Ha MaHEIb
WHCTPYMEHTOB €IlIe TISITh KHOTIOK (MBI HE OyZIeM B 3TOM MPUMeEPE UCIIOIB30BaTh KHOTIKY
N00aBJICHHS] HKOHKH).
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Puc. 14.2 JloGaBieHme 2JIEMEHTOB B HABUTATOPE

[Touemy MBI TIEpBBIM JIEJIOM IOMECTHJIN B TJIABHOE OKHO YHUBEpPCAIbHBIN KoHTelHep JPanel
(manens)? [eno B ToM, 4TO B pexume pasmenienus BorderLayout manens o0agaer cBOHCTBOM
COXPAHATH 3a/laHHBIN pa3Mep MPU OTKPBITUN OKHA MPUIIOKEHUS. ECIM MOMECTUTh TEKCTOBYIO
MaHeNb HeTOCPEICTBEHHO Ha MaKeT (OPMBI, TO TIPU 3aITyCKe MPUIIOKEHHUS TEKCTOBAsI ITaHENb

1 OKHO «COXKMYTCS» 10 MUHMMAJILHOTO pa3Mepa 0 yMOJIYaHUIO, HE3aBUCUMO OT pa3Mepa,
3aJJaHHOTO MPHU KOHCTPYUpoBaHuu (HopMbl. BooOiie, XopommM TOHOM B pa3pabOTKE OKOHHBIX
¢dopm NetBeans siBiisieTcst pa3menieHne KOMIOHEHTOB HHTepQelica Ha BIOKEHHBIX MaHEIsX.
CrapaiiTech He pa3MelIaTh KOMIIOHEHTHI IPSMO Ha JOpMeE BEPXHETO YPOBHsI. ITO MOKET MIPHUBECTH
K CTpaHHOCTSIM B paboTe uHTEpdeiica 1 HEeMoa KkaM BEPCTKU MaKeTa.

Ho nanens HHCTpYMEHTOB — 3TO 0COOBII KOHTEIHEP, KOTOPBINA HE TEPIUT COCENIEH U JOJIKEH
pacnojaratbcs 000CoOIEHHO B MepapXuu okHa. [103ToMy MBI momeniaeM naHeslb HHCTPYMEHTOB
HE Ha YHUBEPCAIbHYIO ITAHENb, a MPSAMO B TJIABHOE OKHO.

Ha sTom stamne y Bac J0JKHA NOJIYUYUTHCSI HEpapXusl AJIEMEHTOB, MOKa3aHHast Ha puc. 14.3 u maker,
KOTOPBIN BBITIIAIUT, Kak Ha puc. 14.4. Ceiluac Bbl MOXKETE 3allyCTUTh NIPUIIOKEHUE U TIOCMOTPETb,
Kak OyZieT BeCcTH ce0s maHellb MHCTPYMEHTOB TIPH MepeMelIeHnu. Bbl MOKeTe «IPUKIICHTh) MaHelb
WHCTPYMEHTOB K JIF000# CTOpOHE OKHA WJIM BOOOIIIE BEIHECTH 32 €T0 PAMKH.

Y06emuBImuch B IpaBIWILHOU paboTe MeHepkepa komnoHoBkr BorderLayout, noBenem 10 KoHIIQ
pa3paboTKy npuioxeHus. I3MeHIM HaIICH Ha KHOIKAX W I00aBUM 00pabOTYHKHU COOBITUI
KHOIIOK B COOTBETCTBUM C OMMCAHUEM U3 pazoena 13.8.3. IcxoaHbIi Ko IpUMepa NpUBEIEH

B Jluctunre 14.3. On noutu He otanyaercs ot Jluctunra 13.12, moTomy 4To mojepxka
MepeMENIaeMOM MTaHeIM HHCTPYMEHTOB HAXOJUTCA B @aBTOMAaTUYECKH CO3JJaHHOW CKPBITOM YacTH
KoJa.

BHCIHHI/Iﬁ BUJL HpI/IJ'IO)KCHI/ISI " IIaHCJIN I/IHCprMeHTOB 3aBUCUT OT BCpCI/II/I OHepaHI/IOHHOfI CUCTCMBEI.
OnuH U3 BapuaHTOB MOKa3aH Ha puc. 14.5.
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Puc. 14.3 Uepapxusi KOMIIOHEHTOB OKOHHOW (hOpMBI

jButton? | jButton3 | jButton4 | jButton5 | jButtont

Puc. 14.4 MaxeT 0kOHHO# (DOPMBI C TTAaHETHIO UHCTPYMEHTOB U TEKCTOBOW MaHEIBIO

Jluctunr 14.3 [lpumep peaakTopa cTujiei TeKCTa ¢ NaHEIbK) HHCTPYMEHTOB
import javax.swing.text.SimpleAttributeSet;

import javax.swing.text.StyleConstants;

public class myJFrame extends javax. swing. JFrame {
// ompenesieM ImoJie Kiacca

private final SimpleAttributeSet mySet;

public myJFrame () {
// IprCBaWBaeM CCHUIKY Ha OOBEKT aTpUOYTOB TEKCTa

this.mySet = new SimpleAttributeSet ();



initComponents ();

setLocationRelativeTo (null)

}

[31ech pacnosnoxkeH 070K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KOJIa |

private void boldButtonActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setBold (mySet, true);
myPane.setCharacterAttributes (mySet, rootPaneCheckingEnabled);

myPane.requestFocus ();

}

private void italicButtonActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setltalic (mySet, true);
myPane.setCharacterAttributes (mySet, rootPaneCheckingEnabled);

myPane.requestFocus ();

}

private void underlineButtonActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setUnderline (mySet, true);
myPane.setCharacterAttributes (mySet, rootPaneCheckingEnabled);

myPane.requestFocus ();

}

private void plainButtonActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBold (mySet, false);

StyleConstants.setltalic (mySet, false);

StyleConstants.setUnderline (mySet, false);
myPane.setCharacterAttributes (mySet, rootPaneCheckingEnabled);

myPane.requestFocus ();

}

private void separatorButtonActionPerformed(java.awt.event. ActionEvent evt) {
myPane.insertComponent (new javax. swing. JSeparator ());

myPane.requestFocus ();



private void checkboxButtonActionPerformed(java.awt.event. ActionEvent evt) {
myPane.insertComponent (new javax. swing. JCheckBox ());

myPane.requestFocus ();

}

[31ech pacnosnoxkeH 070K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KO/Ja |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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[31ech pacnosioxkeH 070K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KO/1a |
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Puc. 14.5 OxHO npUI0kKEHUS C BBIHECEHHOW MAaHEIbI0 NHCTPYMEHTOB

14.5 PaspgenuTtenb naHenu

Paznenurens nmaHenu no3BOJISET pa3IeauTh pabodyro 001acTh Ha JIBE (M TOJBKO HA JBE) YaCTH.
B kaxx1011 yacTH MO’KHO TIOMECTUTH HE3aBUCUMbIE KOMIIOHEHTBI, pa3Mep KOTOPBIX OyAeT
IMPONMOPHHUOHAIBHO USMCHATHCS NP NEPEMCILICHHUN Pa3aACIUTCIIA. PaCCMOTpI/IM JABa MPOCTBIX
IpUMepa UCTIOIb30BAHUS PA3ICTUTENS.



Co3maiiTe 3aroTOBKY OKHA MPUJIOKEHUS U MIEpeTaIuTe Ha Hee pa3nenutenb. [lo ymomdanuio

B [IPABOi1 U JIEBOM CTOPOHE pa3leuTelNs 0ToOpaxaroTcess KHOTKU. He yauBnsiitech — 310

HE HACTOAIINE KHOTIKH, a BCETO JIMIIb YCIOBHOE M300paKeHNEe KOMIIOHEHTA JUTS y100CTBa pabOTHI
PaznBuHBTE KOHTEHHED pa3IenuTelNs Ha BCIO pabouyro 001acTe okHa. BeiOepuTe cBOMCTBO
Orientation | VERTICAL_SPLIT (pa3aenuts padouyto obnacts 1o Beptukain). [flomecture

Ha BEPXHIOIO YaCTh TEKCTOBYIO MaHEIb, & Ha HIDKHIOIO — KOMIIOHEHT «y4acTOK TEKCTa». Y Bac
MIOJTyYHIIOCH OKHO TIPUJIOKEHUS, B KOTOPOM BEPXHIOIO YacTh MOJHOCTHIO 3aHUMaET 00J1acTh
pelnakTopa CTUIeH TEeKCTa, a HIKHIOIO — IT0JIe BBOJIA POCTOTO MHOTOCTPOYHOTO TEKCTA. BBI
MOKETe MEHSTh COOTHOIICHHE pabounx 00JiacTeil, meperackuBas pa3aeiautens (puc. 14.6).
HauansHoe nonosxxenue paznenutens onpezaensercs cBoiictBom dividerLocation.

[

O

x

Styled text area

Flain text area]

Puc. 14.6 IIpumep pabouero okHa ¢ 06J1acTSIMU BBOJIA TIEPEMEHHOTO pa3Mepa

Korna MbI momeniaem 3J1IeMEHT HEMOCPEICTBEHHO Ha Pa3IeNIuTelNb, OH 3aI0IHAET CO00 BCIO
pabouyro 061acTh. UTOOBI pa3MecTUTh B pabodeil 00JIaCTH HECKOIBKO KOMIIOHEHTOB, CIIETyeT
CHayaJia TOMECTUTh B HE€ YHUBEPCAIBHYIO MMaHeNb. Y IaIUTe U3 BEPXHEH 00JIaCTH pa3aeIuTes
TEKCTOBYIO ITaHeJNb, U TIOMECTUTE TyJla YHUBepcalbHyto nanens JPanel. Ha manenu pa3mecture
pa3IMyYHbIE 3JIEMEHTHI YIPABICHUS — HAIIPUMEDP KHOIMKU WM IBUKKHU (puc. 14.7). Tenepb Bb
HE CMOJKETe IEePEMECTHTh JABIKOK Pa3IeTUTENs B IPOCTPAHCTBO, KOTOPOE 3aHUMAET MaHeIh

C KOMIIOHEHTaMH, HO MOXETE CMECTUTh €r0 BHU3.

(|

O

pod

[TextField?

jButton
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Puc. 14.7 IIpumep pabodero okHa ¢ pa3JeuTeIeM U MaHEbI0 KOMIIOHEHTOB

14.6 YpoBHeBas naHenb



YpoBHEBas MaHENb, KOTOPYIO MHOTAA HA3bIBAIOT CIOEHOM MAHEINIbI0 — 3TO KOHTEUHED, KOTOPBIN
MI03BOJISIET pacrojaraTh KOMIIOHEHTBI HA Pa3HbIX CIOSIX C YIPABIsAeMOU IIIyOMHONW U YaCTUYHBIM
HJIA TTOJIHBIM MEPCKPLITUEM OAHOT'O KOMIIOHCHTA APYTUM.

YpoBHEBas MaHENb COCTOUT U3 MHOKECTBA CJIOEB, HA KOTOPBIX MOYKHO IPOU3BOJIBHO PACIIOararh
KOMITIOHEHTHI. Kpome Toro, Ha KakJIoM cjio€ Ha 0TOOpakeHHe KOMIIOHEHTOB JIEWCTBYET TaK
HazbIBaeMasi TIIyOMHa WU Z-uHOeKc — KOMIIOHEHTBI MOTYT paclojiaratbCs Ha IepeHEM WU
3a/IHEM TJIaHEe OTHOCHUTEIIBHO APYT apyra. [Ipu 3ToM KOMIIOHEHT ¢ MEHbIIEH TIIyOUHOM
MEPEKPHIBACT KOMIIOHEHT C 0OJIbIIEH IITyOMHON, HO KOMIIOHEHT C TIIyOMHOM -1 Bceraa JeKuT

«HA JTHE» TIOJT OCTAIbHBIMU KOMITIOHEHTaMH. CJI0M HyMepyIOTCsi B 00paTHOM MOPSAKE — CIION

C MEHBIIIUM HOMEPOM JICXKUT HUXKE.

B npenenax ypoBHEBOU aHENIN HE JEHCTBYET HUKAKOW MEHEIKEP pa3MELICHUs, TI03TOMY
KOMIIOHEHTBHI CJIEJIyeT pacIoyiarath ¢ SBHbIM YKa3aHUEM CJIOsl, a TAK)KE KOOPAMHAT U pa3mepa.

Ha MoMeHT noAroToBky KHUI'M BU3yabHBIN penakrop NetBeans He nmoanepkuan padoty

C OTZEIBHBIMU CJIOSIMU KOHTEMHEPA, ITO3TOMY B IIPUMEPE NPUIIOKEHHUSI C YPOBHEBOU IMAHEIIBIO MBI
OyzleM HCIOIb30BaTh 100aBIEHHE KOJla BPYUHYI0. B HEKOTOpPOM CMBICIIE 3TO 1aKe XOPOIIIO,
IIOTOMY YTO [TIOMOTAET JIy4llle HOHATh CTPOEHUE U JIOTUKY paOOTHI IPOEKTa.

OOt MPUHIIUTT pa3MEeNIeHUs] KOMIIOHEHTOB Ha CIIOSIX TaKOB:

CozntaeM 0OBEKT KOMIIOHEHTA, HACTPAauBAEM €ro CBOMCTBA, BKIIIOYAs pa3MepPbl U KOOPANHATHI
pasMelleHNs] OTHOCUTEIBHO JIEBOTO BEPXHETO yIila KoHTelHepa. [ 3aganus KoopaAuHaT
U pa3MepOB MOXKHO HCIIOJIb30BaTh METO/]

setBounds (int x, int y, int width, int height)

WJIU JIBa MOCJIEI0BATEIILHBIX METO/Ia

setLocation (int x, int y)

setSize (int width, int height)

JloGaBJisieM KOMIIOHEHT Ha CJIOW C 33JaHHBIM HOMEPOM ITIPU TIOMOIIU METO/Ia
add (Component, int Layer).

[Tpu pa3menieHHH KOMIIOHEHTOB CJIelyeT MMETh B BUJ1Y, YTO B OKHE TPUIIOKEHUS BCET/Aa
CYIIECTBYIOT uiecmsv cayaceonvix cioes. OHU aKTUBHO UCTIOIB3YIOTCS METOaMH OUOITUOTEKH
Swing n 0003HaYEHBI CIEAYIOIUMHI CTATHYECKUMH KOHCTaHTaMHU:

— FRAME CONTENT LAYER - cnoii ¢ Homepom —30000. Takoii MajieHbKHII HOMEP
rapaHTHPYET, YTO 3TOT CJIOM OKaXKEeTCsl HUXkKE Beex caoeB. Mcnonb3yerces ans pazMenieHus
KOMITOHEHTOB U CTPOKHU MEHIO.

— DEFAULT LAYER - cnoii ¢ HomepoM 0. CrangapTHas aHelb Ui pa3MeIlieHnsi KOMIIOHEHTOB.

— PALETTE LAYER — cnoii ¢ Homepom 100. B HemM 00bIYHO pacnionaratoTcsl I1aBarolye naHean
HHCTPYMCHTAJIbHBIX KHOTIOK U IMAJIUTPHI.

— MODAL LAYER — cnoii ¢ Homepom 200. 3aech pacnonararorcs MoajdbHble AUAJIOTOBbIE OKHA.

— POPUP_LAYER - cnoii ¢ Homepom 300. Croia noMenarT OKHa, BCILIbIBAIOIINE Hal
MOJaJIbHBIMHU JUAJI0OTIOBBIMH OKHaMMU.



— DRAG _LAYER - cnoii ¢ Homepom 400. Crozia nepexoJuT KOMIIOHEHT Ha BpEMS €ro
IIepeTacKUBaHMsl C MIOMOIIBIO MbIHU. [locie nepeTackuBaHUs KOMIIOHEHT BO3BPAILla€TCsl B CBOM
CJION.

Pa3paboTaeM mpocToe MprIoKeHNE C UCIIOIh30BaHHEM YPOBHEBOH IMaHe . 3arOTOBKY OKHA
MIPUJIOKEHUS CO3a]IUM, KaK 0OBIYHO, IPU MOMOIIM BU3yanbHOro penakropa NetBeans. [lomectum
B BCPXHIOIO YaCTh MAKE€Ta YPOBHCBYIO ITaHCJIb, 4 B HIDKHEH 9acTH MakKeTa PasMECTUM TpHU KHOIIKHU —
Red, Green u Blue (puc. 14.8).

|

Puc. 14.8 MaxkeT npumMepa NpuiioKeHHs ¢ ypOBHEBOU MaHENbIO

Teneps co3aaauM 0OBEKTH KOMIIOHEHTOB, KOTOPbIE Oy/JieM MOMEeNIaTh Ha CJIOM YPOBHEBOH MaHeTn
1 IPUCBOUM CCBIJIKM Ha 3TU OOBEKTHI IEPEMEHHBIM TJIaBHOTO Ki1acca. [Iycts 3To OynyT Tpu
YHUBEPCAIbHBIX [TAHEIIN:

JPanel myPanelRed = new JPanel ();
JPanel myPanelGreen = new JPanel ();
JPanel myPanelBlue = new JPanel ();

@doH naHeel Mbl paCKpacuM B pasHbie 1BeTa. [loaToMy HEOOX0MMO JOOABUTH B HAYAJIO
IIporpamMMBbl oniepaTopsl uMIopTa kinaccoB Color u JPanel:

import java.awt.Color;
import javax.swing.JPanel;

B KOHCTpYKTOp I1aBHOTO Kjacca MOMECTUM KOJI, KOTOPBIM 33/1a€T KOOPIUHATBI, pa3MeEPhl U LIBET
(oHa Kax /101 TaHe!, a 3aTeM J00aBIISET MMaHeNb Ha OJWH U3 CIIOEB YPOBHEBOH MaHENN:

// Tlarens kpacHOTO 1BeTa pazmepom 100x100
// Ha cinoe HoMep S5

myPanelRed.setBounds (20, 20, 100, 100);
myPanelRed.setBackground(Color.RED);

layPane.add (myPanelRed, new Integer (5));



// Tlanens 3eneHoro 1eta pasmepom 100x100
// Ha cinoe HoMep S5

myPanelGreen.setBounds (30, 30, 100, 100);
myPanelGreen.setBackground(Color. GREEN);

layPane.add (myPanelGreen, new Integer (5));

// Tlanens cunero nsera pazmepom 100x100
// Ha cnoe Homep 4

myPanelBlue.setBounds (40, 40, 100, 100);
myPanelBlue.setBackground (Color. BLUE);
layPane.add (myPanelBlue, new Integer (4));

3aHy0TI/ITe MMPUIIOKCHUC. Brr YBUJAUTEC, UYTO IMAHCIH PACIIOJIOKHUIINCH KAaCKaJlOM U HaCTUIHO
nepekpbiBatorcs (puc. 14.9). KpacHas u 3eneHast nmanenu pa3MelieHsl Ha OJJTHOM CJI10€ HOMep 5,
MO3TOMY 3/I€Ch BCTYIIAET B JIeN0 Z-uHAEKC ciiosi. KOMIOHEHT, pa3MeIeHHbIH paHbllle, OKa3bIBACTCS
CBEPXY, a OCTAIIbHBIC KOMIIOHCHTBI «IOJAKIAABIBAOTC» MO HETO. CuHss r1aHesn pasMenicHa

Ha CJI0€ ¢ HOMEPOM 4, OITOMY OKa3aJlaCh HUKE MaHeJIeH MSATOTO CIIOsL.

o

Puc. 14.9 OkHo npuMepa NpuIoKeH!s ¢ ypOBHEBOW MaHENbIO

Tenepb ﬂaBaﬁTe cacjaacM Tak, YTOOBI IIpU HAXKATHUU Ha KHOIIKY IMaHCJIb COOTBETCTBYIOLICTO IIBETA
nepemMenianach Ha nepeaHuil miad. Co3aaaum oOpabOTUMKY HaKaTHs KHOIIOK M HAIMILIEM UX KO

private void redButtonActionPerformed(java.awt.event. ActionEvent evt) {
// TlepeHOCHUM KpacHYIO TIaHEIIb Ha MEePEIHUH TUIaH CIIOs

layPane.moveToFront (myPanelRed);

}



private void greenButtonActionPerformed(java.awt.event. ActionEvent evt) {
// TlepeHOCHM 3€TICHYIO TTaHeNb Ha MePETHUN TUTaH CIIOS

layPane.moveToFront (myPanelGreen);

}

private void blueButtonActionPerformed(java.awt.event. ActionEvent evt) {
// TlepeMeriaeM CHHIOIO TTaHEIb HA CIIOH 5

layPane.setLayer (myPanelBlue, 5);

// TlepeHOCHM CHHIOIO TTaHEINb Ha MEePETHHH TUTaH CIIOs
layPane.moveToFront (myPanelBlue);

}

B ciyuae ¢ kpacHOU M 3€JI€HOM MaHENbIo 33/1a4a PEIIaeTCs OY€Hb TPOCTO. MBI UCIIOIB3YEM METO
moveToFront (Component), KOTOpbIif NEPEHOCUT yKa3aHHBIM KOMIIOHEHT Ha MEPEIHNUMN IUIaH.
Z-I/IHIICKC OCTAJIbHBIX KOMIIOHCHTOB IIPU 3TOM CMCIHIACTCA Ha CANHUILY. CI/ITyaHI/ISI C cuHel
MIaHEJIbI0 HEMHOTO cilokHee. OHa pa3MelleHa Ha CJI0€ ¢ MEHBIIMM HOMEPOM U Bcerja OyeT
MepEKPhITa KOMIOHEHTaMH BEpXHETo ciosl. [103ToMy MBI CHauasaa NEpeHOCHUM CHUHIOIO TTaHEhb

Ha CJIOM HOMEp 5, a 3aT€M BBITACKMBAEM Ha MEPEIHUN IUIAH 3TOTO CJIOA.

[TonHbIi KO TpUMepa NpUBE/EH B IUCTUHTE 14.4.

Jluctunr 14.4 Illpumep UCnoJIb30BaHUS YPOBHEBOI MaHeH
import java.awt.Color;

import javax.swing.JPanel;

public class myJFrame extends javax. swing. JFrame {
// OOBbsBIsIEM 00BEKTHBIE TIEPEMEHHBIC MTAaHENeH
JPanel myPanelRed = new JPanel ();

JPanel myPanelGreen = new JPanel ();

JPanel myPanelBlue = new JPanel ();

public myJFrame () {

initComponents ();

setLocationRelativeTo (null)

// Tlarens kpacHOTO 1BeTa pazmepom 100x100
// Ha cinoe HoMep S5

myPanelRed.setBounds (20, 20, 100, 100)



myPanelRed.setBackground(Color.RED);

layPane.add (myPanelRed, new Integer (5));

// Tlanens 3enenoro meta pazmepom 100x100

// Ha cnoe HoMep S5

myPanelGreen.setBounds (30, 30, 100, 100)
myPanelGreen.setBackground(Color.GREEN);

layPane.add (myPanelGreen, new Integer (5));

// Tlanens cunero nsera pazmepom 100x100

// Ha cnoe Homep 4

myPanelBlue.setBounds (40, 40, 100, 100)
myPanelBlue.setBackground (Color. BLUE);

layPane.add (myPanelBlue, new Integer (4));
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void redButtonActionPerformed(java.awt.event. ActionEvent evt) {
// TlepeHOCHUM KpacHYIO TIaHEIlb Ha MIePETHUH TUIaH CIIOs

layPane.moveToFront (myPanelRed)
§

private void greenButtonActionPerformed(java.awt.event. ActionEvent evt) {
// TlepeHOCHM 3€TICHYIO TTaHeNb Ha TePETHUN TUTaH CIIOS

layPane.moveToFront (myPanelGreen)

}

private void blueButtonActionPerformed(java.awt.event. ActionEvent evt) {
// TlepemeriaeM CHHIOIO TIAaHENb Ha CJIOH 5

layPane.setLayer (myPanelBlue, 5);

// TlepeHOCHM CHHIOIO TTaHEINb Ha MEePEIHHUH TUTaH CIIOs

layPane.moveToFront (myPanelBlue)

}



[31ech pacnosnokeH 070K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KOJ1a |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
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[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

14.7 HacTtonbHas naHenb U BHYTPEeHHUU hpenm

HacronpHast manesab — 3T0 KOHTEHHED, TPUMEHSIEMbIN JUIsl CO3/IaHHsI BUPTYAILHOTO paboyvero croja
WA MHOTOJIOKYMEHTHOTO UHTepdeiica. Hacmonvhas nanens 6e3 cooepicumozo He umeem
npakmu4ecko2o cmvicia. Mel TOJDKHBI IOMECTUTh HA HEE COJEPKUMOE, C KOTOPBIM CMOXKEM
paboTath Tak, OyATO Y HAC TOSBHJICS OTAENbHBINA PabOYHid CTOI.

HacronpHast manesns HaclieyeT CBOM CBOMCTBA OT YPOBHEBOU MaHENN U MO3BOJISIET KOMIIOHEHTaM
CBOOOJIHO TIEPEMENIATHCS U IEPEKPHIBATH JIPYT JAPYyTa.

[IporemoHCTpUpYyEeM BO3MOYKHOCTH HACTOJIbHON MAHENU Ha IPUMEPE, B KOTOPOM CO3JIaANM
BUPTYaJIbHBIN pabOUnii CTOJ U JIBa BJIOYKEHHBIX OKHA BUPTYaJIbHBIX MPUIIOKEHUH ((hpeiiMoB).

CHauvana pa3paboTaeM OCHOBHOE OKHO NMPUJIOKEHHS C BUPTyalbHBIM pabodyuM cTosioM. Mbl Oynem
HCII0JIb30BATh HECKOJIBKO HOBLIX ITPHUEMOB, ITO3TOMY BHUMATCJIBHO CJICIUTC

3a MOCJIEJ0BATENBbHOCTHIO JielcTBUil. Co3/1aliTe NPOCTYI0 OKOHHYIO GOpMY, KaK yxe Jenain
panbie. PacTsHuTe MakeT (hOpMBI 10 HY)KHOTO pazmepa — TaMm OyZeT pactoJio’KeH BUPTYaTbHBIN
pabouwnii cToJI U HAaM MOTpeOyeTcs: OOIBIIOE OKHO.

[enkHUTE PaBOl KHOTIKOW MBIIIN HA MakeTe (JOPMBI M BEIOEPHUTE IYHKTHI KOHTEKCTHOT'O MEHIO
YcranoBuTh pacnosoxkenue | Pa3memenne y rpannubl. B nanenu HaBuratopa miejakHUTE
MPaBOi KHOMKOM MBI Ha drieMenTe JFrame u BbiOepuTe myHKTH J{00aBUTH U3 MAJUTPHI |
Kownreiinepnl Swing | [lanens. [lo0aBbTe TakMM CIOCOOOM JIBE YHUBEPCATHHBIX TTAHEIH.

Ha Bepxneii nanenu (Panel2) 6yner pacnosioskeH BUPTyalIbHbIN pabouuii CTON, HA HUKHEW — TpU
KHOTIKH JUTS yIIpaBlIeHUs (ppeiimamu.

B nHaBuraTtope nBak/1pl NIETKHUTE HA UIMEHU BEPXHEH MaHeN. B OKHE BU3yallbHOTO peAaKkTopa
OTKPOETCsl peJaKTOp 3TOM naHenu. PacTsHuTE ee 10 KenaemMoro pasmepa 1o BEpTUKAIIN.
[leperanuTe Ha MaHeNb KOHTEHHEP HACTOJILHON MTAHENIM U PACTSIHUTE €ro Ha Bce paboyee
IIPOCTPAHCTBO. J[BaXkK bl IIETKHUTE HA UMEHU HWbKHEN naHenu. [lomectute Ha Hee TpU KHOIIKU
1 HACTPOMTE BBICOTY MaHEIH ¢ KHONKaMH. OTpelakTupyiTe HaJIUCH Ha KHOTIKaX U UMEHa
MEepEMEHHBIX. J[BOMHBIM IIEITYKOM 1O 3yieMeHTy JFrame B HaBuratope BEpHUTECH

K PEIaKTUPOBAHUIO TJIABHOTO OKHA. 3aIlyCTUTE PUIIOKEHUE JJIS IPOBEPKU. Y Bac JOJHKHO OKHO
MIPUJIOKEHUS, aHAJIOTUYHOE U300paxkeHHOMY Ha puc. 14.8. [Ipu u3smMeHeHuu pa3mepoB OKHa
HIKHSS TIaHEJb C KHOTIKaMH JIOJDKHA COXPaHATh BEPTUKAIbHBIA pa3Mep U paclosiokeHHeE.
Hepapxusi KOMIIOHEHTOB B HABUTATOP JI0JDKHA BBITIIAAETD, Kak n300paskeHo Ha puc. 14.9.



Teneps 100aBUM B HaII TPOEKT KJIACCH (PPEHMOB IS IBYX TEKCTOBBIX peAakTOpoB. IlepBbIit
dbpeiim OyeT coaepkaTh coJiepkaTh KoMIoHeHT JTextArea (y4acTOK MPOCTOTO TEKCTA),
a BO BTOPOH (peiiM MbI MoMecTUM TeKcToBYIO manenb JTextPane.

B nanenn IIpoeKThl MIEIKHUTE IPaBOW KHONKOW MbIIIM Ha cTpoke Ilaker mo ymo/ryanuio,
BBIOEpPUTE MMYHKTHI KOHTEKCTHOTO MeHI0 HoBblii | [Ipyroe... | @opmbl Swing GUI | @opma
JInternalFrame u HaxxmMute kHONIKY JlaJjiee. B cinenyromem okHe BBeauTe uMs (peiima
TextAreaFrame u HaxxmuTe KHOTIKY I'0TOBO. ABTOMAaTH4YeCKH OTKPOETCSI OKHO PeAaKTHPOBAHUS
MmakeTa (peiima. [leperaniure Ha HEro KOMIIOHEHT «Y4YacTOK TEKCTa» U PaCcTSIHUTE €ro Ha BECh
¢peiim. Teneps oTpenakTupyeM cBolicTBa (peiima. [locraBpTe rajiouku B cBoiicTBax closable,
iconifiable, maximizable u resizable. Teneps Ha dopme dpeliMa TOSIBUIUCH BCE IPUBBIYHBIE HAM
KHOTIKH yripaByieHust okHoM. CoiictBo defaultCloseOperation yctanoBure B coctosinue HIDE,
MOTOMY YTO HaM HY>KHO, YTOOBI 110 HaKaTHUIO KHOTIKH 3aKPBITHsI OKHO (peiima ncuesano ¢ pabodero
CTOJa, HO caM OOBEKT OKHA HE yJallsuics U3 MaMSATH U MOT OBITh BBI3BaH BHOBB. HakoHer,

B CBOMCTBE title HammUIITUTE 3ar0JIOBOK (hpeiimMa, KOTOphIii okenaere. B Hamem npumepe 31o Text
Area. TakuM xe crmocoboM co3aaiTe 3aroTOBKY Kilacca BTOporo (peiiMa v MoMecTUTE Ha MaKeT
(OpMBI TEKCTOBYIO TTaHETh. BBl CBOOOJHBI B CBOEM TBOPUECTBE M MOXKETE Pa3MECTHTh Ha MAaKeTe
¢bpeiima m00bIe Ipyrre KOMIIOHEHTHL. MBI HCIIOJIb3YeM TEKCTOBBIE KOMIIOHEHTHI JIUIIb JIJIS
MIPOCTOTHI M HATTISAHOCTH.

Teat Area TextPanel | | Hide Al |

Puc. 14.10 OxHo BUpTYyaapHOTO paboyero CToJia ¢ KHOMKAMHU YIPaBICHUS



[JFrame] - Haguratop X | =
= Topma mylFrame
O= Ej LOpyrue KOMNOHEHTHI
?
E; BorderLayout
¢ [ | Paneit pPanel
[BE] areaButton [JButton]
panelButton [JButton]
hideButton [JButton]
¢ [| Panez pPanel
:% [DesktopPanel [JDesktopPane]

Puc. 14.11 Hepapxus 311eMEHTOB TIaBHOI OKOHHOM (POPMBI

Teneps CTpyKTypa Halero MpoeKTa J0JDKHA BBITIISIETh, Kak Ha puc. 14.10. Y Hac ecTb ri1aBHBIM
kinacc myJFrame. java u Ba kitacca He3aBUCUMBIX ()PEMOB, KOTOPBIE MBI ITOKA HUT/IE
He ucnosib3yeM. Hacrano Bpemst mopaboTaTh ¢ KOJOM IPOTPaMMEI.

Mpoekrer X | Gaiins | Crybel | =
o & |istingl4 4

¢ Dﬂ MakeThl MCXOZHLIX KOGDE

¢ BH <nakeT no ymonuanno=
Eﬂ Text&reaFrame.java
TextPanelFrame.java

Eﬂ myJFrame. java

o= [ Tecrn
o= (8 GBuBnuoTEkM

o= m BuinuoTern TecToB

Puc. 14.12 CtpykTypa npoekra nocie g06aBieHus GppeiiMoB

ChHauana MbI co3/1aeM 00beKTHI (PpeiiMOB Ha OCHOBE paHee CO3IaHHBIX KJIACCOB MPH MIOMOIIIH
CTPOK KoJa

TextAreaFrame areaFrame = new TextAreaFrame ();
TextPanelFrame panelFrame = new TextPanelFrame ();

[Tepemennas areaFrame XpaHHT CChUIKY Ha OOBEKT peiiMa, CoIepIKaIiero npocTyro o01acTh
TekcTa, a panelFrame ccbutaetcst Ha 00BEKT PpeiiMa, coliepIKaIIero MmaHelb TEKCTOBOTO PEIaKTOPa.

B xoHCTpyKTOp II1aBHOTO Kitacca J00aBUM CIEAYIONIUE CTPOKH KOJIA:
jDesktopPanel.add (areaFrame);

jDesktopPanel.add (panelFrame);



panelFrame.setLocation (50, 50);

[TepBrie nBe crpoku npu oMot Metona add (Component) 106aBasIOT PppeiiMbl Ha BUPTYaTIbHBIN
pabouwnii crou. [To ymonmuanuto Bce qo0aBiIsieMble KOMIIOHEHTHI PACIIONAraloTCs B JICBOM BEPXHEM
yII1y KOHTEeHepa, 1 oJIuH Qpeiim OyaeT mepekpuIBaTh Ipyroil. YToObl pacmnoiokKUTh HperMBbI
KackaJioM, Mbl cMeniaeM (ppeiim panelFrame BnpaBo u BHU3 Ha 50 ToOYeK P MOMOIIIN METO 1A
setLocation (X,Y).

JloGaBrieHNEe KOMIIOHEHTOB B KOHTEIHEep pabodero crosa He JienaeT uxX BUIuMbIME. [Toka oHH
CYIIECTBYIOT JIMIIb B ONEPATUBHON MaMATH KOMITbIOTepa. UToObI 100aBIeHHBI KOMIIOHEHT CTajl
BUJIMMBIM, K HEMY HaJI0 MPUMEHUTH MeTOJT show ().

Jlo6aBuM mpocTeiire 00padOTYMKH HAXKATHS KHOTIOK:

Knomika Text Area BoimonasieT koMaHTy areaFrame.show ();

Knomika Text Panel Beimonasier komanay panelFrame.show ();

Knomnka Hide All Beimontasier komau sl areaFrame. hide (); u panelFrame. hide ();

[TonnbIit ko1 TpuMepa npuBeieH B uctunre 14.5. O0s3aTeIbHO COXPAHUTE TOTOBBIN IPOEKT. MBI
BepHEMCS K HeMy B [ age 15.

Bot u Bce! [yt co3nanust BUPTYyalIbHOTO paboyero CToja ¢ ABYMsI BCTPOCHHBIMU pab0YNMU
OKHAMU HaM MoTpeboBaniock He Oosee 10 MuHYT pabovero BpeMeHU M HECKOJIBKO CTPOK KOJIa.

CHoBa 3amyctute npusoxeHue. Eciau Bbl Bce clienany npaBUIbHO, TO IPU HaKaTUU HAa KHOTIKH
Text Area u Text Panel Ha BupTyansHOM pabouem ctosie OyayT MOSBISATHCS MOJTHOLEHHbIE OKHA
BUPTYaJIbHBIX NpUiIokeHul (puc. 14.11). DT 0kHa MOXKHO MepeMeliaTh, CBOpaunBaTh, MEHITh
pa3Mepsl. peliMbl I0AJIEPKUBAIOT MHOT033JaYHOCTh U MOTYT pab0TaTh HE3aBUCUMO JIPYT

oT apyra. B HameMm nmpoctoM mpuMepe Mbl He T0OaBHIIN peaakTopaM (GyHKIIMOHATBHOCTb, HO JaXKe
ceifuac Bbl MOXKETE BBECTH TEKCT B OJIHOM OKHE, CKOITMPOBaTh €ro coueranueM kiasui Ctrl-C

1 BCTaBUTH B Apyroe okHo coyeranueM Ctrl-V.

IIpu 3akpeiTUN QpeliMa Ha)KaTUEM Ha KHOIKY C KPECTUKOM (PpeiiM CKpBIBAETCS, HO HE YAAISAETCS
n3 namATy. 1Ipy MOBTOPHOM OTKPBITHU OH COXPAHSET CBOE COCTOSIHUE.

Jiis yripaBieHus] BUANMOCTBIO (DPEHMOB MBI IIPUMEHIIIN TTaHENb ¢ KHOMTKaMu. OOBIYHO B TAKUX
Cllydasix MCIOJIb3YIOT IJIaBHOE MEHIO MPUIIOKEHUS. PaboTy ¢ MEHIO MBI U3y4UM B 21age 135.



il ¥
mmonmq TEKCTA Il,l Tl Paiai

4o ofnacTs BEOAA h‘

| Teathrea | | TealPanel | | HideAN |

Puc. 14.13 OxHO npuMepa BUPTYaIbHOTO pabodero crona ¢ 1ByMs (peiiMamu

JIncTunr 14.5 Ilpumep npujiokeHusi ¢ BUPTYaJIbHbIM Pa0l04uM CTOJIOM U (ppeiliMmamMu
public class myJFrame extends javax. swing. JFrame {

// co3maeM 3K3eMILISIpbl 00BEKTOB (PpeiMOB U MPHCBaNBaeM

//cCBITKM Ha 3TH 0OBEKTHI TIOJISIM KJlacca

TextAreaFrame areaFrame = new TextAreaFrame ();

TextPanelFrame panelFrame = new TextPanelFrame ();

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

//mo6aBinsieM (ppeiiMbl Ha TTAHEITh BUPTYAJILHOTO pabovyero cToja
jDesktopPanel.add (areaFrame);

jDesktopPanel.add (panelFrame);

//cniBuraem oauH U3 GperiMoB Ha 50 ToYeK BJIIEBO M BHU3

panelFrame.reshape(50,50,panelFrame.getWidth(),panelFrame.getHeight ());
}

[31ech pacnosnokeH 070K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/Ia |

private void areaButtonActionPerformed(java.awt.event. ActionEvent evt) {

areaFrame.show ();



private void panelButtonActionPerformed(java.awt.event. ActionEvent evt) {

panelFrame.show ();

}

private void hideButtonActionPerformed(java.awt.event. ActionEvent evt) {
areaFrame. hide ();

panelFrame. hide ();
}

[3aech pacnonokeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

NnaBa 15. MeHio Swing

B 5T0ii riaBe MbI U3y4HM CTPYKTYPY CTaHJAPTHOTO MEHIO OMOIHOTEKH Swing ¥ pUeMbl pabOThI

¢ HuM. Konrelinep meHto (cmpoxa menio) pesicTaBisieT cOO0M MOJI0Cy, KOTOpasi TOMEIIaeTCst
BJI0JIb BEPXHET0 Kpasi OkHa. PacrosioskeHne cTpoku Heslb3sl u3MeHUThb. Ho cTpoka MEHIO — 3TO JIMIIb
KOHTelHep 0e3 QpyHKIuiA. BHyTph CTpOKH HEOOXOMMO TIOMECTHTh OJTHO HJTH HECKOJIBKO MEHIO.

B cBo10 0uepeb, KaK0€ MEHIO COCTOUT U3 NYHKMOG MeHio. B KauecTBe IyHKTa MEHIO MOXKET
BBICTYIIaTh BJIOKEHHOE MEHIO, KOTOPOE CaMO Pa3BOPAYMBAECTCS HAa MOAMYHKTHI. [TyHKTBI MEHIO
MO>KHO pa30UTh Ha BU3yaJbHbIE IPYIIBI IPU TOMOILU pazoenumens.

BcemibiBaroniee (KOHTEKCTHOE) MEHIO, KOTOPOE MOSIBIISIETCS MPU MIETUKE MPABOW KHOTIKU MBIIIIH
10 KOMITOHEHTY HHTepdeiica, MpeacTaBiseT CO00M He3aBUCHMBIN KOMITOHEHT. MBI Tak:Ke U3y4uM
BCIUIBIBAIOIIIEE MEHIO B 9TOM IJIaBe.

Busyanenslii penaktop NetBeans IDE no3BosisieT HECKOJIBKMMU METYKAMH MBIIIHN CO3aTh
1 0hopMuUTH cI0kKHOE MEeHI0. HaM octaeTcs nuib qonucaTh 00pabOTYMKH ITYHKTOB MEHIO.
JlaBaiiTe pacCCMOTPHUM HECKOJIBKO IPUMEPOB.

15.1 CtaHaapTHbIE NYHKTbl MEHIO



B rnaBe 14 Mb1 pa3zpaboTaiiu IpuIosKeHHE BUPTYaJIbHOTO paboyero crojia, ¢ KOTOPbIM OyaeT
ynoOHee paboTaTh Mpy MOMOIIH CTaHAapTHOTO MeHI0. OTKpoiiTe B cpene NetBeans coxpaHeHHBIN
MIPOEKT MITM BOCTIOJIB3YHTECh MPOEKTOM ¢ mMeHeM Listing14 5 u3 ¢aiinoBoro apxuBa KHUTH.

VY nanure U3 HIDKHEH YacTH MaKeTa KHOTIKH yIIpaBJIeHUs ppeiiMamMu U TTaHeN b, Ha KOTOPOH OHU
pacnonarainuck. PacTsHuTe maHens BUPTYaJbHOTO CTOJIa HAa BCE OKHO.

[leperanuTe Ha MakeT MPUJIOKEHUSI KOMIOHEHT «CTpoka MeHto». [1o ymosuaHuio cTpoka yxe
conepxut mycteie MeHto File u Edit. MbI moka He TOTOBBI paboTath ¢ GaiiaMu U 3TH IMTyHKTHI
MEHIO HaM ceifuac He npuroasarcs. Jo0aBuM cBoe MeHI0. DTO MOXKHO CENaTh ABYMS CIIOCOOAMHU —
MIEPEHECTU KOMIIOHEHT «MEeHI0» Ha CTPOKY MEHIO B BU3YaJIbHOM PEIAKTOPE, WM LIEIKHYTh PaBON
KHOTIKOW MBIIIH Ha 37eMenTe JMenuBar B HaBurarope u BeiOpath myHKT Jl06aBUTH MeHI0. Y Hac
nosiBrsiock MeHro jMenul. IllenxkHuTe HAa HEM MPAaBOI KHOMKOM MBIIITH U BEIOEPUTE MyHKTHI
Jo6aBuTh U3 naautpsbl | MeH1o 11 1006aBieHus BI0KeHHOTO MeHI0. [1enkuuTe

Ha TOSIBUBIIEMCS dJieMeHTe jMenu2 u 100aBbTe B HETO MyHKTHI MeHIO: J00aBUTh M3 MAJTUTPHI |
IIynkT MeHn1o. Terieps BepHUTECH K 27IeMeHTY jMenul u 100aBbTe B HErO IMyHKT MEHIO.

Bce KOMIIOHEHTHI MEHIO pacIioyiararoTcs B MOpsiAKe J00aBieHHs. Y Bac AOJDKHA MOTYyYUThCS
uepapxuueckas CTpykrypa Gopmsl, n3o0pakenHas Ha puc. 15.1. CTpoka CoepKUT eIMHCTBEHHOE
MEHIO, B KOTOPOM TEPBBIN IMYHKT — 3TO BJIOKEHHOE MEHIO, KOTOPOE CaMO COCTOUT M3 JIBYX
myHKTOB. [layiee Ham OyneT ynoOHee paboTaTh ¢ MAaKETOM MEHIO B BU3yalbHOM peaakTope (puc.
15.2). 3necy Mbl OTPEAAKTUPYEM HAIKUCH IIYHKTOB MEHIO, UKOHKH, «TOPSAYUE KIIABHUILN

Y IPUCBOUM O0OpaOOTUHUKH COOBITHI.

 iMenu2 [IMenu] - Haswratop x | =
v B ®opma myJFrame
L Opyrwe KOMNOHEHTE
¥ [JFrame]
¥ [fE jMenuBari [JMenuBar]
v 57 jMenut [JMenu]
[=| jMenultem1 [JMenultem]
[=| jMenultem2 [JMenultem]
= jMenultem3 [JMenultem]
=] BorderLayout
v [_| Panel2 [JPanel]
c% jDesktopPane [IDeskiopPane]

Puc. 15.1 Uepapxus s1eMeHTOB B IpUMEPE CTAHAAPTHOTO MEHIO

Menu3

jMenud > Menultem
Menultemt iMenultem




Puc. 15.2 Ucxonublit MakeT nmpuMepa CTaHAApPTHOTO MEHIO

JIist pelakTHpOBaHMSI HAIIUCH MOYKHO BBIJIEJIUTD IIYHKT U OTPEAAKTUPOBAThH €r0 CBOMCTBO text

B PEIAKTOPE CBOMCTB MM JABAXABI (C HEOOJIBIINM HHTEPBAJIOM) IIEJIKHYThH MO HAIMKUCH Ha MaKeTe.
BwMmecTte ¢ Haanmuceio oTpeaaktupyiite cBoiictBo toolTipText (TekcT moackasku). JJoGaBienue
MOJICKA30K — MPOSIBIIEHUE 3a00ThI O HOBBIX ITOJIb30BATENSAX, KOTOPHIE OCBAUBAIOT pabOTY C BAIllUM
MIPUIIOKESHHUEM.

BrIcTpBIii IBOHO MIEITYOK MO0 MMEHH ITyHKTa CO3/1aeT 00paboTuuK mTaTHOTO coobiTus. Co3maiTe
00pabOTYNKH COOBITUH JUTSI TyHKTOB:

Text Area BrimosHsIeT kKoMaHay areaFrame.show ();

Text Panel Brimonasier komauay panelFrame.show ();

Hide All Bemmosasier komanp! areaFrame. hide (); u panelFrame. hide ();

D11 00pabOTYHKHU TOJIHOCTHIO COBIIAJIAIOT ¢ KOJAOM Mpumepa u3 Jluctunra 14.5.

Wtak, y HaC MOTYYIHIIOCH BIOJIHE (YHKIIMOHATHHOE MEHIO CO CKPOMHBIM Ju3aifHOM. BBl MoXkeTe
3aIyCTHTh NMPUIIOKEHUE U UCTIBITATh MEHIO B pabote. Ho MBI HE OCTaHOBUMCS Ha JIOCTUTHYTOM
1 700aBUM B TTYHKTHI MEHIO HKOHKH H «TOPSIYAE KHOTIKI.

Mp1 OyzemM UCIoJIb30BaTh MKOHKH CTaHIapTHOTO pa3mepa 16x16 touek. Habop cBoOo1HO
pacrpocTpaHseMbIX TUTIOBBIX MKOHOK HaXOUTCs B (ailioBoM apxuBe KHUTH (cM. [Ipunoskenue).
B OxHe CTpyKTypbI IPOEKTA IIEJIKHUTE MPABOM KHOIKOM MBIIIN Ha cTpoke Ilaker nmo ymondanuto
u BeIOepuTe myHKkThl HoBblii | [Tanka... JJo0aBeTe B MPOEKT Marky ¢ UMEHeM images. Y 0eauTech,
YTO pa3MeIIaeTe ee B POAUTENLCKOM KaTaore src. He MeHsiiTe Ms manku U UMsI KaTauora — 3T0
CTaHJAapPTHBIE MTAPAMETPHI U pa3MelIeHHs TpadUuIecKuX PECypCoB MPHIIOKEHHS, KOTOPbIE OyIyT
BKJTIOYEHBI B UCMIOJHIEMBIH (paiin mpunoxenus. bonee moapoOHO 0 BKIIOUEHUH rpaduaecKux
PECYpPCOB B apXUB MPHIIOKEHUSI paccKa3aHo B pazdene 12.1.2. CkonupyiiTe BO BHOBb CO3/JaHHYIO
MankKy Heo0X0AMMbIE MKOHKH (3TO MOKHO clienath npsiMo B okHe NetBeans) u npucsoiite um
WHTYUTHBHO TOHATHBIE NUMEHA. BhIlennTe B MakeTe MMyHKT MEHIO U TIEpeHIuTe K pelakKTHPOBAHHIO
CBOWCTBa icOn B peIaKTOpe CBOWCTB KOMIOHEHTa (puc. 15.3). 3amaiiTe TakuM crioco60M MKOHKHU
UISL BCEX ITYHKTOB MEHIO.
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Puc. 15.3 PenaktupoBanne NKOHKH MEHIO

[TpucTynum K HacTpOIKe «BUPTYaTbHBIX KIABHIID, HAKATHE HA KOTOPbIE OyAeT paBHO3HAYHO
LIETYKY 110 ITyHKTY MEHIO. Beiienure nyHkT MeHio Text Area u nepeliuTe K peJakTHPOBAHUIO
CBO¥CTBa accelerator B penakrope cBoicTB (puc. 15.4).

E} Menultem [IMenultem] - accelerator b 4

YCTAHOEMTE jMenultem accelerator B MCnoneI0BaHNe CEONCTEA. | FeanTop KOAa KNasuwn 1]

BupTyansHan naeMwa; | n L CTRL | Ajl | SHIFT || Meta {ronsxo ona Mac)
VE_DECIMAL &

VK_DIVIDE
VK_DELETE
VE_NUM_LOCK

Hop enasmem

VK_SCROLL_LOCK

VE_F2 _— :
VK_F3 4 | oK || Omesa || Crpaexa |

Puc. 15.4 PenaktupoBaHue CBOMCTBA «BUPTYyalbHas KiaBuina» (accelerator)

B penakrope MOXHO BbIOpaTh BUPTYaIbHYIO KJIABUIILY U3 YHMCIIA CTAHAPTHBIX KJIABUII KIaBUATYPHI
KOMIIBIOTEPA, U TPH JKEITAHUN CKOMOMHUPOBATH UX C HAKATHEM OJTHOW M3 CITY)KEOHBIX KIIABHUIII.

He 3a0pIBaiiTe 0 CyIIecTBOBAaHWHU CTAHJAPTHBIX KOMOMHAIIWN KIIABUII OTIEPAIIMOHHON CUCTEMEI.
Hanpuwmep, mHanbonee uzectHeie coueranus kiaasum OC Windows:

Ctrl-A — BuIIEIIUTE BCE,



Ctrl-C — xonmpoBath BBIAETICHHOE COIep)KUMOe B Oydep oOMeHa,
Ctrl-V — BctaBuTh comepxkumoe u3 0ydepa ooOmMeHa.

[TonbITKa MPUCBOUTH MYHKTY MEHIO HETOXOSIIEE CTAHJAPTHOE COYETAHNE KIIaBUII IPUBEAET

K TOMY, 4TO TPH HAXXATHUU 3TUX KJIABHII OyJET BHIIOJIHIATHCS cTaHaapTHoe aeiicteue OC,

a He JICCTBUE MEHI0, TaK KaK CHCTEMHBIN MepeXBaTUMK KJIaBUII UMEET 00Jiee BHICOKUN TPUOPUTET.
[IpucBauBaiiTe MyHKTaM MEHIO TOJBKO T€ CTaHJAPTHBIE COUETAHUSI, KOTOPBIE OJIHOCTHIO
COOTBETCTBYIOT Ha3HAYEHUIO ATUX IIYHKTOB.

C 1OJIHEIM NEPCUYHCM CTAHAAPTHBIX COYCTAaHUN KJIABUII MOKHO 03HAKOMHUTHLCS B CIIPpaBOYHOM
OITMCaHHUH OHepaHI/IOHHOfI CHUCTCMBEI.

B namem npumepe xinasumu F1 u F2 ucnons3yrores ans oroOpaxenus ¢peiiMos, a kiasuma F3
CKpbIBaeT (hpeiiMsbl.

Ha puc. 15.5 uzo0pakeH MakeT MEHIO, KOTOPBIH MOJTY4HJICS B pe3yibTare pa3paboTku. MeHro

B IIpoIiecce paboThl MPUIIOKEHUS BBITTISANT, Kak MoKazaHo Ha puc. 15.6. [Ipu HaBeneHnn Kypcopa
Ha ITYHKT MEHIO TIOSBIISICTCS BCIUIBIBAIOINAS TTOACKA3Ka, NEHCTBYIOT (DYHKIIMOHAIBHBIEC KJIABHIIH.
Crnenyer 3aMeTUTh, YTO B MaKeTHl (PPEHMOB MOKHO T00aBUTH OTAEIBHBIE MEHIO, KOTOpPBIE OYIyT
MIPUHAJUICKATH TOJIBKO PperiMam.

Frame

*Dpen Frame L |j TextArea  F1
98¢ Hide Al |z TexpPanel,  F2

Puc.15.5 Bueuramii Bug Mmakera MEHIO
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Puc. 15.6 Mento npusoxeHust B 1eCTBUU



JIncrunr 15.1 llpumep UCnoIb30BaHUS CTPOKH MEHIO
public class myJFrame extends javax. swing. JFrame {

// co3maeM 3K3eMILISIpbl 00bEKTOB (PPEHMOB U IPHCBaNBaEM
//cCBITKM Ha 3TH 0OBEKTHI TIOJISIM KJlacca

TextAreaFrame areaFrame = new TextAreaFrame ();

TextPanelFrame panelFrame = new TextPanelFrame ();

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

//mo6aBinsieM (ppeiiMbl Ha TTAHEITh BUPTYAJILHOTO pabovyero crojia
desktopPane.add (areaFrame);

desktopPane.add (panelFrame);

//cniBuraem oauH U3 GperiMoB Ha 50 ToYeK BJIIEBO M BHU3

panelFrame.setLocation (50, 50);
§

[31ech pacnosnoxkeH 070K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KOJIa |

private void textAreaActionPerformed(java.awt.event. ActionEvent evt) {

areaFrame.show ();

}

private void textPanelActionPerformed(java.awt.event. ActionEvent evt) {

panelFrame.show ();

}

private void hideAllActionPerformed(java.awt.event. ActionEvent evt) {
areaFrame. hide ();

panelFrame. hide ();

§

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */



java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
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[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

15.2 ®dnaxku 1 nepeknovyaTenm

B kauecTBe MyHKTOB MEHIO MOT'YT OBITh MCIOJIb30BaHbl (PJIAXKKU U TEPEKIIIoYaTesu. ITU
KOMIIOHEHTHI YI00HO MCIOJIB30BaTh Il OBICTPOTO JIOCTYIA K MapaMeTpaM pabodyrx HaCTPOEK
npuiaoxenust. OObIYHO TO TaKWe HACTPOMKHU, KOTOPBIE JICHCTBYIOT TOJBKO B TCUCHHE CEaHCa
paboThI ¢ IPHUIIOKEHUEM.

[TpoeMoOHCTpUPYEM HCIIONIB30BAHUE (MIIAXKKOB U NIEPEKIIIOYaTeNeH Ha IpUMepe IPOCTOro
penaxropa cruieil Tekcta. Co3aiiTe HOBYIO OKOHHYIO (popMy mputokenus. Ilomecture Ha MakeT
TEKCTOBYIO [1aHEJNb U PACTSHUTE €€ Ha Bce pabouee noiie. [lomecTuTe Ha MakeT CTPOKY MEHIO.

JloGaBbTe B CTpOKy /1Ba MeHIO — Family u Effect. B mepBom MeHI0 MBI OyzieM BBIOHpATh CEMEHCTBO
mpudros: default (mo ymoruanuto), serif (mpudr ¢ 3aceuxamu) mwim monospaced
(paBHOIIIMPUHHBIN). B onpeneneHHbIii MOMEHT BPEMEHH MOYKHO BBIOPATH TOJIBKO OJTHO CEMEHCTBO.

[Tostomy B MeHto Family cienyer 1o6aButh Tpu KoMnoHeHTa «IIyHKT MEHIO/TIEpeKITIOuaTelNhb
(JRadioButtonMenultem).

B mento Effect mb1 Oynem BeIOMpaTh odopmiieHre mpu@Ta: )KUPHBINA, KypCHUB U MOTIEPKHYTHIN.
Bce Tpu oniun MOKHO TPUMEHHUTH OJTHOBPEMEHHO WJIH B TPOU3BOJILHOM codeTaHuu. [loatomy
B MeH1o Effect ciiegyer no6aButh Tpu komrnoHeHTa «I[yHKT MeHIO/(Prakok»

(JCheckBoxMenultem). CTpoeHue roToBOro MeHio B HaBurarope Gpopmbl n300pakeHO Ha pHUC.
15.7.



ApyTie KoMNoHEeHTEl - HaBrratop x] =l
v B dopma myJFrame

¥ B [pyrue KOMOOHEHTHI

g: buttonGroup [ButtonGroup]

v [JFrame]
v [EE jMenuBari [JMenuBar]
v 5 familyMenu [JMenu]
|5 defaultFamily [JRadioButtonMenultem]
&5 serifFamily [JRadioButtonMenultem]
monoFamily [JRadicButtonMenultem]
L IEI|;‘| effectMenu [JMenu]
|5 bold [JCheckBoxMenultem]
|5 italic [JCheckBoxMenultem]
B+ underline [JCheckBoxMenultem]
L E jscrollPanet [J5croliPane]
[T] textPane [JTextPane]

&=

Puc. 15.7 Crpoenue MeHI0 171 ipuMepa ¢ GrakkaMu U epeKTrovaTeIsIiMu

[Nepexmrouarenu menro Family Heo6xonumo o0bequHUTE B Tpynmy. [lepenecute Ha MakeT pOpMbI
KOMITOHEHT «['pynna kHonok» (ButtonGroup). 310 HEBUAMMBIN KOMIIOHEHT. B HaBurarope o
nmomnayieT B pazzaen «Jlpyrue koMnoHeHTh». B cBoiicTBe buttonGroup kaxa0ro myHKTa MEHIO
Family Bei6epuTte rpyrmiy, KOTOpYO TOJIbKO uTo nqo6aBuiu. CBoiicTBO checked ocTaBbTe akTHBHBIM
TOJIBKO JUTA ITyHKTa MeHto Default. DToT myHkT Oyaer BeIOpaH mpu 3amycke npuioxenus. CHUMHUTE
ranouku cBoricTBa checked co Bcex mynkToB mMeHto Effect.

3a OCHOBY KO/1a ITPOrpaMMbl B34T TUCTUHT 13.12 u3 pazdena 13.8.3. Bmecto 00paboTunkoB
Ha)KaTUs KHOTIOK MBI HCIIOJIb3yeM 00pa0OTYMKH IMyHKTOB MeHI0. J{Jist paboThI ¢ arpulOyTamu
TEKCTOBOU IMaHeIN MBI UCTIOJIb3yeM 00BeKT Kiacca SimpleAttributeSet.

BbICTpbIM IBOMHBIM LIEIYKOM JIEBOM KHOIIKHM MBIIIN HA ITyHKTaX MEHIO B HABUTaTOpeE J100aBbTE
3aroTOBKM 00paOOTYMKOB COOBITUM AJISl KaXKJ0T0 IyHKTA.

Jliis 3aanust cemeiicTBa ucrosib3yeTcst Mmeto setFontFamily (), Hanmpumep:
StyleConstants.setFontFamily (mySet, «serif»);
textPane.setCharacterAttributes (mySet, true);

B manHOM ciydae Mbl HazHadaeM ctiiieBoil koHctanTe FONTFAMILY 3nauenwue serif
U BBITpYykaeM Habop aTpuOyTOB TEKCTa B TEKCTOBYIO MaHEb.

TexcroBas maHenb He MO3BOJISIET BHIOOPOYHO MEHATH HIPUQT BBACICHHOTO yJacTKa TeKcTa. Meroa
setFont (Font) ximacca TextPane 3amaetr oToOpaskaemblii mpudT A7 MaHENN IETUKOM, BKITFOYast
yxke cymecTByromuii Teket. Kinace StyleConstants mo3BoJisieT 3a1aTh B aTpUOyTax TEKCTa TOJIHKO
CeMeNCTBO MPU(PTOB, HO HE KOHKPETHBINA MIPUPT.

HpI/I 3alaHU CTUI TCKCTA Mbl CHUTBIBAEM TCKYIICC COCTOAHUC q)nan(Ka B ITYHKTC MCHIO,
HanpuMep:

StyleConstants.setBold (mySet, bold.isSelected ());

textPane.setCharacterAttributes (mySet, true);



B nannoM (pparmeHTe KoAa cUUTBHIBAaETCS TeKyllee cocTosiHue (iaxka bold. Eciau on yctanoBIeH
(bold.isSelected Bo3BpaTu true), To mWpudT OyIET KUPHBIM.

[TonHbIi KO TpUMepa MoKa3aH B JUCTUHIE 15.2, a OKHO IPUJIOKEHUS C pa3IMYHbIMU BapuaHTaMU
odopmIIeHHs TeKcTa N300pakeHo Ha puc. 15.8.

&) — O X
Family Effect
Default Bold /talic Underline

Senf Bold Italic Underlme
Mconospaced Bold ITtalic Underline

Puc. 15.8 IIpumMep ncnonp30BaHust MEHIO ¢ (IaXKaMH U TIEPEKITIOYaTEIIIMH

JIncrunr 15.2 llpumep MeHIo0 ¢ (pi1azkkaMu U NepeKIIYaTeassMi
// AMOIOpPTHPYEM HEOOXOAMMBIE KIIACChI
import javax.swing.text.SimpleAttributeSet

import javax.swing.text.StyleConstants;

public class myJFrame extends javax. swing. JFrame {
// ompenensieM epeMeHHyI0 Habopa aTpu0yTOB TEKCTa

private final SimpleAttributeSet mySet;

public myJFrame () {

// IprCBaWBaeM CCHUIKY Ha OOBEKT aTpUOYTOB TEKCTa
mySet = new SimpleAttributeSet ();
initComponents ();

setLocationRelativeTo (null)

}

[31ech pacnonokeH 00K aBTOMaTHUYECKU CT€HEPUPOBAHHOTO KO/a |

private void boldActionPerformed(java.awt.event.ActionEvent evt) {

StyleConstants.setBold (mySet, bold.isSelected ());



textPane.setCharacterAttributes (mySet, true);
h

private void italicActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setltalic (mySet, italic.isSelected ());

textPane.setCharacterAttributes (mySet, true);
h

private void underlineActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setUnderline (mySet, underline.isSelected ());

textPane.setCharacterAttributes (mySet, true);
h

private void defaultFamilyActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setFontFamily (mySet, «plain»);

textPane.setCharacterAttributes (mySet, true);
§

private void serifFamilyActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setFontFamily (mySet, «serif»);

textPane.setCharacterAttributes (mySet, true);
h

private void monoFamilyActionPerformed(java.awt.event. ActionEvent evt) {
StyleConstants.setFontFamily (mySet, «xmonospaced»);
textPane.setCharacterAttributes (mySet, true);

}

[31ech pacrosokeH 070K aBTOMAaTHUECKHU CT€HEPUPOBAHHOTO K0/1a]

/* Create and display the form */

java.awt.EventQueue.invokeLater (new Runnable () {

public void run () {

new myJFrame().setVisible (true);

}
135



}
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¥
15.3 BecnnbiBawlee MeHKo

BemibiBaroniee MEHIO MOSBISAETCS HA SKpaHe IIPH IIETYKEe TPAaBOM KHOIIKOW MBIIIN 110 KOMIIOHEHTY.
3TO OTJENBHBIA KOMIIOHEHT, KOTOPBINA CO3/IaeTCsl M padOTAET COBEPIIEHHO HE3aBUCHMO
OT OCHOBHOT'O MEHIO IPUJIOKECHHUSL.

B HexoTophix yueOHUKaX sA3bIKa Java cka3aHo, YTO B OKOHHOU (popMe MPHIIOKEHHUST MOKHO
pa3MecTUTh TOJIBKO OJHO BCIUIbIBAIOLIEE MEHIO. [leckaTh, ecim HE0OX0AMMO peaan30BaTh
BCIUIBIBAOIIEE MEHIO JJI1 HECKOJIbKUX KOMIIOHEHTOB OKHA, TO HE0OXO0AUMO MTPOTPaMMHO
MPOBEPATH, HA KAKOM KOMIIOHEHTE MOJIb30BaTENb HIEIKHYI IPAaBOKM KHOMIKOW MBIIIIH,

Y IMHAMUYECKU TEHEPUPOBATh HY)KHOE COAEPKUMOE MEHIO.

Ha camom niere 310 qaBHO He Tak u padoTtaeT HamHOTO Tipote. B cpene NetBeans IDE 8.x moxHO
PasMECTUTH B OKHE NPUJIOKCHHA CKOJIBKO YT'OJJHO MHOTI'O BCIUIBIBAOIIUX MCHIO. Ounu

HEe 0TOOpaXkaroTCsl Ha MAaKEeTe M PacIioaraloTcs B CeuaibHOM ciy:keOHOM obsacTu. Bel Mmoxkere
IMPUKPEIIUTH K KOMIIOHCHTY (1)OpMI>I OJHO U3 3TUX MCHIO. OIIHO H TO K€ MCHIO MOXXHO IMPUKPCITUTH
K HECKOJIbKUM KOMITOHEHTaM. B TakoMm cirydae IeiiCTBUTENBHO B 00pabOTUNKE COOBITHII MEHIO
CJIeTyeT OTPEeeIATh, KaKOl N3 KOMIIOHCHTOB BBI3BAI MEHIO.

B xagectBe npumepa Mbl BHOBb CO3/1aIUM MIPOCTEUILINN PEAAKTOP CTUJIEH TEKCTa, HO IapaMeTPhl
cTHIA OyZeM BbIOMPATH P MOMOIIH BCIUIBIBAIOLIETO MEHIO, KOTOPOE MOSIBJISETCS MIPU IIETUKE
IIPaBOM KHOIIKOM 110 TEKCTOBOM IaHENH.

Co3pmaiiTe HOBYIO OKOHHYIO (DOPMY U pa3MeCcTUTE Ha Hel KOMIIOHEHT « T eKCTOBAast MaHETbY.
[lepenecure Ha MakeT KOMIIOHEHT «BcruibiBaromee MeHo». OOpaTuTe BHUIMaHUE, YTO MEHIO

HE 0TOOpakaeTcs Ha MakeTe, a MOSBUIIOCh B HaBUTratope (popmsl B rpynne «/Ipyrue KOMInoHEHTBI.
Ha momenT Hanucanus 3toil kuuru B penakrope NetBeans IDE 8.2 Mo)xHO ObLIO peakTUpOBATh
BCILJIBIBAIOIIIEE MEHIO TOJIBKO MPHU IOMOIIM HaBUTaTopa GOpPMBI.

MBI CKOHCTPYUPYEM BCIUIBIBAIOLIEE MEHIO, KOTOPOE COCTOUT U3 TPEX BIOKEHHBIX MEHIO
(moamento). [lepBoe MoAMEHIO COEPIKUT IMYHKTHI BEIOOpA CTHIIS MIPUQTA — )KUPHBIH, KypCHB,
oOBIyHBIN. BTOpoe moMeHIo coIep>KUT MyHKTHI BBIOOPA I[BETA TEKCTa — KPACHBIN, 3€JICHBIH,
CHHMU, YepHbIi. TpeThe MoMEHIO MMO3BOJISET BEIOPATH IIBET (POHA TEKCTa — KPACHBIN, 3€JICHBIN,
CHUHU, OEJIBIA.

B HaBurartope meiaKHUTE NpaBoil KHOMKON MBI Ha 3neMenTe JPopupMenu 1 BbIOEpUTE TYHKTHI
Jo6aButh u3 maautpsl | Menio. TakuMm xe cnocoOom 100aBbTe €Iie /1Ba MoaMeH0. Mex 1y HUMH
BCTaBbTE Pa3ACIUTENIN. DJIEMEHThI MEHIO PACcIOJaraloTcs B Mopsiike J0OaBIEHUs, HO 3aTEM UX
MO>KHO II€peTacKMBaTh B HaBUrarope. Takxe paboTaeT KONMMPOBaHHUE U BCTaBKa 3JIEMEHTOB, UTO
O4YeHb YJJOOHO MPH CO3/1aHUU OJTHOPOJIHBIX AJIEMEHTOB MEHIO. B 11€510M, TpreMbl KOHCTPYHPOBaHUS
0OBIYHOTO MEHIO U BCIUIBIBAIOIIETO MEHIO B HABUTAaTOPE MOJHOCTHIO COBIAIAIOT.

Wrak, y Hac ecTh MEHI0, KOTOPOE COACPKUT TpH moameHto (puc.15.9). 3amenute nmeHa 00bEKTHBIX
MEPEeMEHHBIX MTOJIMEHIO Ha MHTYUTUBHO TMOHATHBIC. B Hamem npumepe 310 textStyle, textColour

u paperColour. B perakrope cBOHCTB HCTIpaBbTe 0TOOpaKaeMble HAIITUCU CTPOK TTOIMEHIO
(cBOMCTBO text) u J0OaBbTE BCILIBIBAIONINE 110ICKa3KH (cBoiicTBO toolTipText).



popupMenu [JPopupMenu] - Hasuratop X [=]
v & ®opma myJFrame
v 51 [Opyrme KOMNOHEHTHI
» (=7 textStyle [UMenu]
EI [Separator1 [Separator]
» 5 textColour [JMenu]
|:| |Separatorz [Separator]
> paperColour [JMenu]
¥ |f| [JFrame]
¥ E J5crollPane? [JScrollPane]
[T] textPane [JTextPane]

Puc. 15.9 3arotoBka BCILIBIBAIOIIETO MEHIO C TPEMSI IOJMEHIO.

[Ipex e, ueM IpoAOIKUTE Pa3padOTKy MEHIO, IPUKPENUTE BCILIBIBAIOIIEE MEHIO K TEKCTOBOM
MIaHEJN, YTOOBbI UMETh BO3MOKHOCTh BU3YaJIbHO KOHTPOJIMPOBATH PE3Y/IbTAT HA KaXKJIOM 3Talle.

Belgenure Ha MakeTe TEKCTOBYIO ITaHeNb. B peakTope CBOMCTB KOMIIOHEHTA HAUAUTE CBOWCTBO
componentPopupMenu. B packpsiBarommeMcst CIUCKE 3TOTO CBOMCTBA BEIOCPUTE HMSI
BCIUIBIBAIOINIETO MEHIO. Tenepb 3T0 MEHIO NMPUBSI3aHO K TEKCTOBOW MaHEU. 3ayCTUTE MPUII0KEHUE
Y TISJIKHUTE TIPaBOM KHOTIKOW MBIIIX Ha 001acTH BBOJA TekcTa. Ha 3kpaHe J0KHO MOSBHTHCS
BCILIBIBAIOINIEE MEHIO C o IcKa3koii (puc.15.10). Eciiu Bce paboTaer, kak 3ayMaHo, MEPEX0 UM

K HAMOJHEHUIO BJIOKEHHBIX MOJAMEHIO OTACIbHBIMU MTyHKTaMHU.

[IenkHUTE TPaBO KHOMKOW MBIIIN Ha BJIOKEHHOM 3JIeMeHTe MeHIo textStyle u 106aBbTe B HETO
Tpu myHkrta — Bold, Italic u Plain. Onu OyayT ynpasnsate cruiasmu mpudTa. B noamento textColour
u paperColour no6aBpTe Mo yeTsIpe myHKTa. [loHas CTpyKkTypa MeHIo rmoka3aHa Ha puc. 15.11.
OTtpenakTupyiite UMsl IEPEMEHHON, TEKCT B CTPOKE MEHIO M BCILIBIBAIOILYIO IOJICKA3KY JUIS
KaXKJI0TO MyHKTA.

HarnsiiHoCcTh MyHKTOB MEHIO MOXKHO YIIYUIIUTh JOCTYITHBIMU CpeacTBaMu. TekcT myHnkra Bold
B IMOIMEHIO textStyle cremaiiTe sKUpHBIM MPpH oMoIy cBoiicTBa font. Tekct mynkra Italic
odopmute kypcuBoM. Tekct myHnkra Plain octaBeTe 6e3 odopmieHus.

B nonmento textColor 3amaiiTe COOTBETCTBYIOIINE [[BETA HAIMKUCEH MPH MOMOIIH CBOMCTBA
foreground. [Tpu penakTupoBaHUH 3TOTO CBOWCTBA JIJIS 3aJaHHSI OCHOBHBIX IIBETOB YI00HO
nosb30Barbes BKaaakon Hamurpa AWT B okHe penakropa CBOMCTB. PelakTop mamuTpsl JOCTYIIEH
4yepe3 KHOIIKY C TPOETOYUEM, PACIIOIOKEHHYIO CIIpaBa OT CTPOKHU CBOMCTBA.



Text Style [
Text Colour >

LlgeT foHa TeKCTa

Puc. 15.10 IIpoBepka BpI30Ba BCILIBIBAIOIIETO MEHIO

Apyrie KoOMNOHeHTsl - Haguratop | [=]

v & ©opma myJFrame
¥ B [pyrue KOMIOHEHTHI
v popuphenu [JPopupMenu]
v 5 textStyle [UMenu]
=] Bold Menultem]
=] italic UMenultem]
=] P1ain [JMenultem]
|:“] |Separatort [Separator]
¥ texdColour [IMenu]
| Red[Menultem]
|:| Green [JMenultem]
= Blue [JMenultem]
= Black IMenultem]
D jSeparator? [Separator]
¥ paperColour [JMenu]
[=| rRed1[Menultem]
|:| Greend [JMenultem]
=] Blue IMenultem]
=] white UMenultem]
¥ [JFrame]
¥ E jScrollPaned [JScrollPane]
textPane [JTextPane]

Puc. 15.11 TlonHas cTpyKTypa BCILTBIBAIOIIETO MEHIO B IPUMEPE PEIaKTOpa CTHIICH

@doH Bcex MyHKTOB MOAMEHIO textStyle cnenaiite 6enbM. 31ech HAC kAT HeOObIas JTOBYIIKA.
Ecnu mbI mpocTo 3amanum Oenblil 1BeT B cBoKcTBe background, To ¢ yauBIEHHEM YBHIUM, YTO
1BET (JOHA TAHHOTO ITYHKTAa MEHIO HE M3MEHUIICS.

[To ymouaHHIO MMyHKTHI MEHIO TTPO3payHbie (CBOMCTBO opaque = false). [ToaToMy B MEHIO MBI
BUJIM He IIBET ()OHA MYHKTA, a I[BET IIOJIOKKIN» MEHIO0. YTOOBI yBUIETH (DOH OT/IEIBHOTO MTyHKTA
MEHIO, HE0OX0/IMMO YCTaHOBUTH TaJIOUKy B CBOICTBE opaque.



Teneps BbI 3HaeTe, KaKk KI3MEHHUTH [IBET MyHKTOB MoaMeHto paperColour. ITonp3oBaremnto Oyaer
TICUXOJIOTHYEeCKH KOM(OpPTHEE, €CITU I[BET ITYHKTA MEHIO COBIAIAET C IIBETOM (DOHA, KOTOPHIA ATOT
MYHKT 3a/1a€T JUIsl TeKCTA.

Eme pa3 mpoBepum odopmienune BemibiBatomiero MeHro (puc. 15.12). Eciu mento opopmiieHo
MPaBUIILHO, MOKHO MPHUCTYMNATh K T0padOTKE KOJIa MPOrpaMMbl M HATUCAHUIO 00pabOTYHKOB
ITYHKTOB MCHIO.

Teut Style
Text Colour

Paper Colour

Blue
White

Llget foHa TeKCTA

Puc. 15.12 Ilpumep HarnsiHOro 0(OpMIIEHHS BCIUIBIBAIOIIETO MEHIO

3a OCHOBY K0/1a TPOrpaMMbl BHOBB B3AT JIUCTUHT 13.12 u3 pazoena 13.8.3. OTinune HOBOTO
IpUMepa 3aKITI0YAETCS B UCIIOJIB30BAaHUH BCIUIBIBAIOLIETO MEHIO M PACIIMPEHHON
(GYHKIMOHATBLHOCTH JUIs pabOTHI € IIBETOBBIM Oopmienuem. /s paboTel ¢ aTpudyramu
TEKCTOBOH IMaHeIN MBI IO-TIPEXKHEMY UCITIOIBb3yeM 00beKT Kiacca SimpleAttributeSet.

O0paboTUYrK COOBITHS ITyHKTa MEHIO MOXHO JOOABUTH OBICTPBIM JBOWHBIM IIETYKOM HA JIEMEHTE
MeHI0 B HaBHuTaTope. Hampumep, 1Bak/pI ienkauTe Ha MyHKTe Bold 1 100aBbTe B aBTOMAaTHYECKH
CO3/ITaHHYIO 3arOTOBKY 00pa0OTUYMKa CIEAYIONINE CTPOKHU:

StyleConstants.setBold (mySet, true);
textPane.setCharacterAttributes (mySet, true);

B naHHOM ciydae MBI He 3ampamnBaeM Bo3BpaT (PoKyca B TEKCTOBYIO MaHElb, IOTOMY 4TO BCE
JEWCTBUS MBIIIBIO U TaK MPOUCXOIAT BHYTPU TEKCTOBOM nmanenu. Kpome Toro, B popme riaBHOTO
OKHa HET JPYrux KOMHNOHEHTOB. [loaToMy 0061acTh BBOAA TEKCTA HE TepsieT (POKYC.

PaccmoTtpuM moipoOHee 3aiaHne BETa TEKCTa Ha IPUMepe KPacHOTo IIBETa:
textPane.setSelectedTextColor(Color.RED);

StyleConstants.setForeground (mySet, Color.RED);
textPane.setCharacterAttributes (mySet, true);

B niepBoii cTpoke 3aaeTcs BET BBIACIIEHHOTO TEKCTa. JTO 3a00Ta O M0JIb30BATENE, KOTOPOMY
KOM(bOpTHO BUACTH, YTO LIBET TCKCTA U3MCHUJICA. ITo YMOJHaHUIO OBCT BBIACJICHHOI'O TCKCTA
(mepekphITOTO 00JIACTHIO BBIJENEHNUS) MHBEPTUPOBAH IO OTHOLIEHHUIO K UCXOJAHOMY LIBETY,
IMO3TOMY MMOJIB30BATECIb MOXKET BUACTb U3MCHCHHUE TCKCTA TOJILKO IMOCJIC OTMEHBI BBIJICJICHUS.
Bo BTOpOIi cTpOKe ycTaHAaBIMBAETCS IIBET MEPEAHETO IU1aHa B Habope aTpuOyToB. B TekcToBOM



MIAHEJIN LBET NEPETHETO MJIaHA COOTBETCTBYET LIBETY TEKCTA. B TpeThelt cTpoke 0OHOBIIEHHBIH
Ha0op aTpuOYTOB BHITPY)KAETCS B TEKCTOBYIO TIAHENb U IPUMEHSETCS JIN0O K BBIJICIIEHHOMY
y4acTKy, 1100 K OyayliemMy TeKCTy.

[IBet (hoHa TekcTa ycTaHABIMBACTCS MPU IOMOIIIH BCETO JIBYX CTPOK, KOTOPBIC HE TPEOYIOT
HOSICHEHUN:

StyleConstants.setBackground (mySet, Color.RED);
textPane.setCharacterAttributes (mySet, true);

[TonHbIil KO TpUMepa NpuBEeH B IucTuHre 15.3.

JIncTunr 15.3 IIpumep ucnoJib30BaHNUs BCILIBIBAIOIIET0 MEHIO
// AMITOPTUPYEM HEOOXOMMBIE KIIACChI

import java.awt.Color;

import javax.swing.text.SimpleAttributeSet;

import javax.swing.text.StyleConstants;

public class myJFrame extends javax. swing. JFrame {
// onpenensieM nepeMeHHyro Habopa aTpruOyToB

private final SimpleAttributeSet mySet;

public myJFrame () {

// IprCBaWBaeM CCHUIKY Ha OOBEKT aTpUOYTOB TEKCTa
mySet = new SimpleAttributeSet ();
initComponents ();

setLocationRelativeTo (null)

}

371ech pacnosoxkeH 00K aBTOMAaTHUECKH CT€HEPUPOBAHHOTO K0/1a|

private void BoldActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBold (mySet, true);

textPane.setCharacterAttributes (mySet, true);
§

private void ItalicActionPerformed(java.awt.event.ActionEvent evt) {

StyleConstants.setltalic (mySet, true);



textPane.setCharacterAttributes (mySet, true);
h

private void PlainActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBold (mySet, false);
StyleConstants.setltalic (mySet, false);

textPane.setCharacterAttributes (mySet, true);
h

private void RedActionPerformed(java.awt.event.ActionEvent evt) {
textPane.setSelectedTextColor(Color.RED);
StyleConstants.setForeground (mySet, Color.RED);

textPane.setCharacterAttributes (mySet, true);
h

private void GreenActionPerformed(java.awt.event. ActionEvent evt) {
textPane.setSelectedTextColor(Color.GREEN);
StyleConstants.setForeground (mySet, Color.GREEN);

textPane.setCharacterAttributes (mySet, true);
h

private void BlueActionPerformed(java.awt.event.ActionEvent evt) {
textPane.setSelectedTextColor (Color. BLUE);
StyleConstants.setForeground (mySet, Color. BLUE);

textPane.setCharacterAttributes (mySet, true);
§

private void BlackActionPerformed(java.awt.event. ActionEvent evt) {
textPane.setSelectedTextColor (Color. BLACK);
StyleConstants.setForeground (mySet, Color. BLACK);

textPane.setCharacterAttributes (mySet, true);
§

private void Red1 ActionPerformed(java.awt.event.ActionEvent evt) {

StyleConstants.setBackground (mySet, Color.RED);



textPane.setCharacterAttributes (mySet, true);
h

private void Greenl ActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBackground (mySet, Color.GREEN);

textPane.setCharacterAttributes (mySet, true);
h

private void Bluel ActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBackground (mySet, Color. BLUE);

textPane.setCharacterAttributes (mySet, true);
h

private void WhiteActionPerformed(java.awt.event.ActionEvent evt) {
StyleConstants.setBackground (mySet, Color. WHITE);

textPane.setCharacterAttributes (mySet, true);
§

3/1ech pacroiokeH OJJIOK aBTOMAaTHYECKH CTeHEPUPOBAHHOTO K0/1a]

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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}

MnaBa 16. luanoroBblie OKHa

IlepBoe 3HAKOMCTBO C 1MAJIOrOBBIMU OKHAaMH B 3TOM KHHUI'€ COCTOSUIOCH B pasodene 3.1.4. Mbl
MCTIOJIH30BAJN MTPOCTHIE MOAATIbHBIE OKHA BBOJIA U BBIBOJIA JUIS PaOOTHI C YHCIOBBIMU

Y TEKCTOBBIMU 3HaueHHUSIMH. [Ipu 3TOM MBI HE CO3aBaM OTACIBbHBIN KOMIOHEHT I'pa)UuecKoro
uHTepdeiica, a BRIBOAWIN AUATOTH HEMOCPEACTBEHHO Ha SKpaHe ONEePallMOHHON CUCTEMBI. ABTOPHI
HEKOTOPBIX Y4€OHHKOB OTHOCST K THAJIOTOBBIM OKHAM BHYTPEHHHUE (PPEHMBI, C KOTOPBIMHU BBI
MIO3HAKOMUJINCH B pazoene 14.7. Ho BHyTpeHHUI (peliM — 3T0 KOHTEHHEDP, KOTOPHIi



He 00s13aTeTIbHO HY)KJAeTCsl B MAJIOTe C MOJIH30BATEIEM H MOYKET HIMUTHUPOBATD MOJTHOLIEHHOE
pabouee okHo. [ToaToMy B cepene NetBeans IDE oH pacriosioskeH B rpyrie KOHTEHHEPOB.

B 37011 rmaBe Mbl pacCMOTPUM KOMIIOHEHTBI, KOTOPbIE IPeJHa3HAYE€Hbl MMEHHO JIJISl AMajora

C TMOJIb30BaTEJIEM — OTBETA HAa BOIIPOC, BbIOOpA IBETA MJIU (pailyia U TOMY MOJOOHBIX aKTUBHBIX
nevicTBuil. /lmanoroBoe OKHO MepexBaThIBaeT Ha ceds (POKyC BBOAA U HAXOUTCS TIOBEPX
OCTaJIbHBIX OKOH JI0 T€X IOp, MOKa M0JIb30BaTEIb HE COBEPILUT 0XKUJAEMOE IEHCTBUE UIIU 3aKPOET
OKHO.

16.1 OKHO guanora v naHenb nNapameTpoB

[Tanens mapamerpoB JOptionPane mpenHazHadeHa JUTsl CO3/IaHUS M BBIBOJIA HA SKPaH CTaHIAPTHBIX
JIMAJIOTOBBIX OKOH C COOOIIEHNEM, 3aIIPOCOM TMOATBEPIKICHUS WM 3alPOCOM BBOJIA JAHHBIX.

HecmoTps Ha BU3yalIbHYIO IPOCTOTY AMATOTOBOTO OKHA, KoMHnoHeHT JOptionPane o6namaet
MHO>KE€CTBOM HacTpoek. [IpakTHYecKy KakJIbIi 3JIeMEHT OKHA MOXET ObITh HACTPOEH B KOJIE
npwiokenus. Ho B TO jke BpeMsi CYIIeCTBYET CTaHIapTHBIM HA0Op JMATIOTOB, KOTOPKIE YaIlle BCETO
MPUMEHSIIOTCS B puiIoxkeHusX. O01as CTpyKTypa JUajJoroBoro okHa n3oopaxkena Ha puc. 16.1.

3aronoBok okHa CoobuieHue WKoHKa 3aKkpbITUS
\ / /
3aeepwenune paborol )é

CoXpaHWTb HOBbIN NPOEKT?

.

/ [m | No J [ Cancel J
/ / -

MkoHka okHa [None BBOAa Onuuu Boibopa aencTBns

Puc. 16.1 O6mas cTpykTypa IuanoroBoro okaa Ha ocHoBe JOptionPane

MBI MOKEM U3MEHUTH COJIEPIKUMOE JIFOO0TO AIIEMEHTa OKHA U TIPUCTIOCOOUTH AUATIOr0BOE OKHO
K CBOMM 3a71adaM. Ho B OOJIBIIMHCTBE CIIy4aeB 3TO CTAaHIAPTHBIE 3aMPpOChl M cooOmeHus. C HUX MBI
Y HA4YHEM.

OdopMIICHHE CIMandapmHo20 Ouanoea 3aBUCHT OT ABYX IAPAMETPOB’:
messageType (int) — Tun cood1enus:
PLAIN MESSAGE [-1] — npocToe yHuBepcalibHOE OKHO 0€3 UKOHKH.

ERROR MESSAGE [0] — coobmienue 06 ommoOke, mMecTUyrojibHas KpacHasi HKOHKA
C BOCKJIMIIATEIbHBIM 3HAKOM.



INFORMATION MESSAGE [1] — unpopmarmonHoe coo0IIeHHEe, KPyTriias CHHsISI HKOHKA
c OykBO¥ i.

WARNING MESSAGE [2] — npenynpexaatoiiee cooO1IeHre, TpeyrojbHas JKenTas HKOHKa
C BOCKJIMIIATEIbHBIM 3HAKOM.

QUESTION_ MESSAGE [3] — BonnpocuTenbHOE cOO0IIEHNE, KPYTilas cepas HKOHKa
C BOIIPOCHUTCIIbHBIM 3HAKOM.

Kaxxiomy Ty cooOiiieHns MpucBOEH YCIOBHBIN HHAECKC, TOKA3aHHBINA B KBAJIPATHBIX CKOOKaX.
3ajaBasi TUTI COOOIIEHUS B KOJIE TPOrPaMMbl, MOKHO YKa3bIBaTh KaK TEKCTOBOE UMsI KOHCTAHTHI,
TaK U YHUCJIOBOU UHJIEKC.

optionType (int) — TUN cTaHAaApPTHOrO HA00pPa oNIUIi (KHONOK BbIOOPa /1eiicTBHA):
DEFAULT_OPTION [-1] — no ymonuanuto, ogHa kHonka OK.

YES NO OPTION [0] — nBe kHonku, YES u NO.

YES NO CANCEL OPTION [1] — tpu xHoniku, YES, NO u CANCEL.

OK CANCEL _OPTION [2] — nBe xnonku, OK u CANCEL.

CrangapTHeIM HabOpaM OMNIUHN TaKKe MPUCBOEHBI HHIEKCHI. BBl MOKeTe MpOU3BOJILHO
KOMOMHHUPOBATh TUII COOOIIEHNS U TUI Ha0Opa oMLK CTaHAapTHOTO OKkHa. bojee Toro, Bel MokeTe
M3MEHUTh HAAINWCH HAa CTAHAPTHBIX KHOTIKAX WJIM 33/1aTh COOCTBEHHBIH HA0OP KHOTIOK.
[Tonp30BaTeIHCKHE HACTPOWKH AUATIOra MBI OOCYIUM TO3XKe, a ceyac HaydnuMcst paboTaTh

CO CTaHJapTHBIMU OKHAMHU.

16.1.1 CranaapTHble IMAJIOTH

B kauecTBe npumMepa paspadboraem npuioxeHne «KOHCTpYyKTOp AUaaoroBy, KOTOPBIHM MO3BOJIUT
IIPOM3BOJILHO KOMOMHUPOBATh MMapaMeTPhl CTAHJAPTHOIO IMajiora U BBIBOAUTDH PE3YIbTAT
Ha 3KkpaH. [lomyTHO BbI HAyYUTECh OCHOBHBIM MpUEMaM padOoThI C TUAIOraMH.

CoznaiiTe HOBBIM IPOEKT CO CTAHJAPTHBIM OKHOM IPUJIOKEHUS, KaK yXKe Aealln Ui MPeablayInX
puMepoB. PazMecTure Ha MakeTe ABE NaHEIW, OPUEHTUPOBAHHbBIE TOPU30HTANBHO. Ha HIKHEN
MaHEJIH PACTIOJIOkKUTE J1Ba ToJisi co crmckoM JComboBox, aBe metku JLabel, 1Ba TEKCTOBBIX MO
JTextField, dnaxok u kaomky. [Ipumep roToBOro Makera ¢ OJJHAM U3 BAPUAHTOB PACIIOJIOKCHHS
KOMITOHEHTOB M300paxkeH Ha puc. 16.2. K 3ToMy MOMEHTY y Bac JOCTaTOYHO HaBBIKOB, YTOOBI
CaMOCTOSITENIHO CO3/1aTh Takoil MakeT. /lo0aBuM JuIIs HEOOIbIINE TOSICHEHUs. HIKHSISI TaHenb
yIIaKoBaHa B PaMKYy C HaIMUCKI0. UTOOBI T0OABUTH TaKyIO paMKy, B HACTpoOikax cBoicTBa border
BBIOCPUTE OIIIUIO «pamMKa ¢ Haarmuchioy (titled border) u BBeauTe TekeT HaaMcH. BepxHIO0O
MaHeNb OCTaBbTe MycTOM. [103:kKe BbI y3HAETe, 3a4€M OHA HYKHa.



HacTpoika napaMeTpoB OKHa

Tun cooBlWeHKuA CTaHOapTHEIE OALMKA
| PLAIN_MESSAGE \¥| |DEFAULT_OPTION v
JaronoBok gyanora CoofweHwWe B OKHe gnanora

l:l OoGaenTe None BEOOA

l Coapgate guanor J

Puc. 16.2 Maxket npusnoxxenust «KoHCTpyKTOp 1UaoroB»

B nosist co circkoM 100aBbTE OMIMYU B MOPSAKE CIIEI0OBAHMS HHAEKCOB MO HapacTaHuio. JIeBbii
CIIUCOK OMpeJIesIsieT 3HaueHWe CBOMCTBA IMAJIOTOBOTO OKHA messageType, a mpaBblii — CBOMCTBA
optionType. J{st peqakTHpOBaHUS CITUCKA OIIIUKA BOCTIOIB3YUTECh PETaKTOPOM CBo¥cTBa model
B OKHE CBOWMCTB KOMIIOHEHTA.

B oxHe HaBUTaTOpa LICIIKHUTE IIPABOM KHOIKOM MBIIIN HA CTPOKE JIpyrue KOMIIOHEHTHI

u no6aspTe manens JOptionPane: lo6aButh 3 naautpsl | [uanoroseie okHa Swing | [lanens
napameTpoB. Mbl OyJieM HCIIOIb30BaTh 3TOT KOMIIOHEHT B KaU€CTBE YHUBEPCAJIILHON 3arOTOBKU
JIMaJIoroBOTO OKHA. Bece mapameTps! quanora OyayT 3aaHbl mporpaMMHoO. HMepapxust KOMITIOHEHTOB
MIPHUJIOKEHUS IOJDKHA BBITIISICTD, KaK H300paXkeHo Ha puc. 16.3.

®opma mydFrame - Hagaratop X [=]

A dopma myJFrame
v 51 [Opyme KOMMNOHEHTH
@ optionPane [JOptionPaneg]
¥ [JFrame]
v |:| panelParams [JPanel]
= jlabel1 [JLabel]
[I=] messageTypelist[JComboBoy]
=l jlabel2 [JLabel]
[[=] optionTypeList [JComboBax]
[ messageText UTextField]
E— setinput [JCheckBox]
[BE] createButton [JButton]
[ headerText [JTextField]
|:| panelDialog [JPanel]




Puc. 16.3 Uepapxust KOMIIOHEHTOB MpHII0KEHUS «KOHCTPYKTOpP 1MaioroBy

Hakonen, 1o6asum 006padboTurk kHONKH Co31aTh AMAJIOT — U Halll KOHCTPYKTOP roToB. [lomHbIit
KOJI IPUJIOKEHUSI IPUBEJIEH B JIUCTHHTE 16.1.

JIncrunr 16.1 Ucxoansblii koa npuiioxeHus «KKoHeTpykrop auajsorosy»

import javax. swing. JDialog;
public class myJFrame extends javax. swing. JFrame {

public myJFrame () {
initComponents ();

setLocationRelativeTo (null)

}

[31ech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void createButtonActionPerformed(java.awt.event. ActionEvent evt) {
// 3agaeM THUII COOOIIEHUS
optionPane.setMessageType(messageTypeList.getSelectedIndex () -1);

// 3agaeM THUIT OTBETa MOJIL30BATEIISI
optionPane.setOptionType(optionTypeList.getSelectedIndex () -1);

// 3amaem TeKCT COOOIIEHUS B TUAIIOTE
optionPane.setMessage(messageText.getText ());

// JloGaBisieM 10Jie BBOJIA, €CJIM OHO 3aJ]aHO
optionPane.setWantsInput(setInput.isSelected ());

// CoznaeM 0OBEKT Juajiora ¢ 3aJJaHHBIM 3ar0JIOBKOM

JDialog myDialog = optionPane.createDialog (panelDialog, headerText.getText ());
// JlenaeM quajior BUIUMBIM

myDialog.setVisible (true);

// Tlocne 3aKpbITHS AUATOTA BEIBOAUM COJIEPKHMOE TOJISt BBOJIA
System.out.println(optionPane.getInputValue ());

// BBIBOJIIM HHJIEKC KHOTIKH, KOTOPYIO BEIOPAIT MOJIb30BATEIh

// nu null ecnmu OKHO MPUHYTUTETBHO 3aKPBITO



System.out.println(optionPane.getValue ());
}

public static void main (String args []) {
[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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[31ech pacnonokeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

O6pabotunk kHOTIKH C031aTh IHAJIOT BBIIOJHSET BCIO MMOJIE3HYI0 paboTy. Pazbepem ero kox
10 CTPOKaM:

optionPane.setMessageType(messageTypeList.getSelectedIndex () -1);

B sToi CTPOKC MBI 3a/1a€M THUII CTAHAAPTHOTO AWaJiora. Kak BEI 3HACTC, UHACKCALIUA CTaHAAPTHBIX
TUIIOB JIMajora HauyuHaeTcs ¢ -1 (cM. pazoden 14.1), a uHIEKCalMs CTPOK cricka HaunHaeTcs ¢ 0.
HOBTOMy MBI IOJTy4acM MHACKC BLI6paHHOﬁ CTPOKH CIIMCKA U BBIYUTAEM HU3 HEI'O0 CAUHUILLY:
messageTypeList.getSelectedIndex () -1. [TosryueHHBII HHIEKC TIOJCTABIISIEM B METOT
setMessageType ().

optionPane.setOptionType(optionTypeList.getSelectedIndex () -1);

B 31011 cTpoke MbI 331aeM HabOp cTaHJApTHBIX KHOMOK. MHekc Habopa Takke HaunHaeTcs ¢ -1.
[MToyuennsnii uHAEKC TIoIcTaBIsieM B Meto setOptionType ().

optionPane.setMessage(messageText.getText ());

Jlanee Mbl 3a/1aeM TEKCT COOOLIEHMSI B OKHE ITpH oMoy meroaa setMessage (). crounukom
TEKCTa SIBJIIETCS MoJIe MpuioxkeHus messageText.

optionPane.set WantsInput(setInput.isSelected ());

B nmnanoroBom okHE MOKHO OTOOpa3uTh TEKCTOBOE T0JI€ BBOA. [t yripaBIeHHsI BUIUMOCTHIO
noJist 3a1eiicTBoBaH Metoa setWantsInput (boolean). Jlorndueckuii apryMeHT METOa U3BIIEKAECTCS
u3 craryca ¢uiaxkka. Ecin ¢uiaxxok KOHCTPYKTOpa YCTaHOBIICH, IMAJIOTOBOE OKHO OyZIeT coaepiKaThb
110J1€ BBOJIa LN (PPOOYKBEHHBIX JIaHHBIX.

WTak, Mbl HACTPOWJIU MaHelb auanora. Ho 3To moka eie He OKHO, KOTOPOE MOYKHO BBIBECTH
Ha 9KkpaH. Co371a MM Ha OCHOBE MAHENM OOBEKT JHATIOTOBOTO OKHA MPHU MIOMOIIU METOIa
createDialog (Component parent, String header).



JDialog myDialog = optionPane.createDialog (panelDialog, headerText.getText ());

IIepBblit apryMeHT METO/1a — POAUTEIBCKUM KOMIIOHEHT IMajiora, BTOPOM apryMeHT — 3aroJIOBOK
OKHa.

OKHO Janora aBTOMaTHYECKH PACIoJIaraeTcs Mo HEHTPY POAUTEINBCKOM MaHeny Wi okHa. YToOb!
BBIBECTH JIMAJIOT B BEPXHEW YaCTH IITABHOTO OKHA, MBI OOBSBIISIEM «POJUTETIEM» THAIIOTA IYCTYIO
BEPXHIOIO MaHenb ¢ uMeHeM panelDialog.

Jlenaem aMamoroBoe OKHO BHIMMBIM IPHU TIOMOIIK MeToa setVisible (true).

HenocpencrseHHo nocie BbIBOJa OKHA HA 3KPaH BHINIOJHEHHUE NTPOrpaMMbl (TOUHEE, JAHHOTO
MIOTOKA) IPUOCTAHABIIMBAETCS J0 TEX MOP, MOKA M0JIb30BATEIb HE HAKMET Ha OJIHY U3 KHOTIOK
ynpasienus. [lociie HaxkaTust Ha OJIHY U3 KHOIIOK OKHO JIMJIOTa aBTOMAaTUYECKH 3aKPbIBACTCH,
1 BO30OHOBJISIETCS BBIIIOJHEHHE KOJIa TIOTOKA.

HaxaTtue Ha KHOIIKY JuaJiora HC O03HAYaCT aBTOMAaTHYCCKOC BBITIOJIHCHUC KaKoT0-JIN00 IICﬁCTBPISI.
Bor JOJDKHBI TOJTYYUTh MHACKC KHOIIKH, KOTOpas ObL1a HaXaTta, U BBINIOJIHUTH HYXHBIC I[Cf'ICTBPISI
B 3aBUCUMOCTH OT MHJICKCA. ITocae 3aKPBITHUA OKHO HC UCUC3aCT HABCErAa, a OCTACTCs B IaMATU
KOMIIBIOTECPA, U BBI MOXKETC MPOYNUTATH €0 nmapaMeTphbl.

ITocne 3akpbITHS OKHA B CTPOKE
System.out.printIn(optionPane.getInputValue ());

MBI [TOJTy9aeM COJIeP)KIMOE TIOJISl BBOJIA MTOJIB30BATEILCKUX JAHHBIX U BBIBOJMM €T0 B TEPMHHAIL.
Ecnu nosie BBo1a HE BRIBOAMIIOCH B uanor, Meto getinputValue () BO3BpaTuT CTPOKy TEKCTA
«uninitializedValuey». Eciu mose BBIBOAUIOCH, HO OCTAJIOCH ITYCTBHIM, TO OYeT BO3BpaIlleHa ITyCTast
CTpOKa HYJIeBOU JTHHEI, a He null.

WNHnekc HaxkaTol KHOMKK MOKHO TIOJIYUUTH IpU oMoy Meroaa getValue ():
System.out.printIn(optionPane.getValue ());

Hymeparus kHomok HaunHaeTcst ¢ 0 ¥ BBITIOJHSACTCS CJIeBa HAMPABO, MO MOPSAKY PACIIOIO0KCHHUS
Ha OKHE. EciM OKHO NPUHYIUTEIBHO 3aKPBITO KHOIIKOM C KPECTUKOM B IIPABOM BEPXHEM YIIIy, TO
Oyzaet Bo3BpaieHo 3HaueHue null.

[Tpumep pabouero sxkpana «KoHCTpyKTOpa qHamoroB» u3o0paxeH Ha puc. 16.4. DTo npeanoxeHne
JIEMOHCTPUPYET HaM TOJIHBIN EpEeYeHb CTaHJapTHBIX Auanoros. Ho 3auacTtyro HeoOxoaumo
CO3/71aTh CBOIO BEPCUIO JAUAJIOTA CO CHENUAIBHON HKOHKOM MM COOCTBEHHBIM HAOOPOM KHOIIOK.
Co3paHue TakuX JUATIOTOB MBI OOCYIUM B CIIEIYIOIIEM pasJielie.
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CoxpaHEHME NpoeKTa >

COXpaHnTe NpoOeKT?

>

[Ees } [ Mo J [ Cancel J

HacTpoiika napaMeTpoB OKHa

Tun coofuweHnA CTaHOApTHEIE OMNUMK
| WARNING_MESSAGE ~ |¥| [YES_NO_CANCEL OPTL. |¥]
CoxpaHeHwe NpoekTa CoXpaHWTe NpoekT?

l] OoGaenTe None seoga

[ Co3paTte guanor J

Puc. 16.4 [Ipumep pabouero skpana «KoHCTpyKTOpa AHATIOTOBY

16.1.2 Co3aanue nmoJab30BaTeIbLCKUX IMAJI0T0B

HJISI SKCIICPUMCHTOB C IMOJIb30BATCIILCKUMU JUAJIOTaMU Mbl HC CTAHCM CO31aBaTbhb OTAC/IbHOC
MPUIIOKCHUEC 1 pasMCIlaTb B KHUT'C ITOJTHBIN JIMCTUHT, 4 PAaCCMOTPUM KOPOTKHUEC NPUMCPHI.

Co3pmaiiTe HOBBIN POEKT ¢ OKHOM JFrame u pasMecTuTe Ha MakeTe eJMHCTBEHHYIO KHOTIKY
IToxa3zatp quaJjor. Ota KHOIKA OyJEeT BBIBOJUTH HA SKPaH JIMAJI0roBO€ OKHO, C HACTPOWKAMHU
KOTOpOro Mbl paboTaeM. Jlo0aBbTe UMIIOPT KIACCOB, KOTOPBIE MOHATO0ATCS JIJIs1 PAOOTHI
MIPUMEPOB:

import java.awt. Dialog;

import javax.swing.Imagelcon;
import javax. swing. JDialog;
import javax.swing.JOptionPane;

B naBuratope B paznen «Jlpyrue KoMnoHeHThD 100aBbTe KOMIOHEHT «llaHens mapameTpoB»
(JOptionPane) u HazHaubTe uMs optionPane. Jlo6aBbTe 3aroTOBKY 00pabOTUNKa HAXKATHS KHOTIKH:

JDialog myDialog = optionPane.createDialog (rootPane, «Header»);
myDialog.setVisible (true);

HpI/I HaXXaTUH HA KHOIIKY B CHTPC OKHA IMPUJIOKCHUSA NOJIKHO IMOABJIATHCA AUAJIOTOBOC OKHO
C IMaHCJIbIO MapaMETPOB IO YMOJIYaHHUIO.



IToab30BaTeIbCKAS MKOHKA THAJIOrA

Jlo6GaBbTe B IPOEKT Manky src/images. [Tomecture B 3Ty nmanky nzoopaxeHnue, KOTopoe Oynet

MKOHKOMW JMAoroBoro okHa. st mpumepa st ICIoIb30Ball H300paKeHHEe TeOMETPHUECKUX PUTYP
(daitn Objects.png 32x32 nuKcels U3 KOJUICKIINH UKOHOK B (aliJloBOM apXuBe KHUTH). Beiienute
B HaBUTATOPE MMaHEh MapaMEeTPOB M OTPEIAKTUPYHTE CBOMCTBO icon (cM. pazden 15.1, puc. 15.3).

IToap30BaTebCKUH CIIUCOK OIMIMIA

BmecTo 0kHa BBOJja TEKCTA MOKHO Pa3MECTUTh B IMAJIOTOBOM OKHE CIIMCOK onuui. [l npumepa
9TO OyZIeT CIIMCOK reOMEeTpUYecKuX Tel. st 100aBIeHus oMU yepe3 BU3yaIbHBIN peaakTop
CBOWMCTB BBIJICITUTE MTAHEh TTApaMEeTPOB B HABUTaTOpe, BRIOEpUTE CBOICTBO selectionValues, nanee
B OKHE pellakTopa Beioepute oniuio M3MeHsieMblii Ko/ ¥ BBeUTe (hparMeHT Kojaa new String [ ]
{«lap», «Kyo», «[Tupamuga»} (puc. 16.5).

0 opticnPane [JOptionPane] - selectionValues x

YeraHoenTe optionPane selectionValues s wononeaceasne cBoicTEa. | MaMeHA2MBIN KOO _'I"J

optionFane setSelectionValues( }:-.ew Sering(]{"@ap™, " ; "upasnana -}| |X

java lang Objact])

l 0K ] | COpoCHTE 00 IHBYEHHA NO YMOMUEHWID | | Ommena ]

Puc. 16.5 PenaktupoBanue cBoiictsa selectionValues

CaoiictBo selectionValues MOKHO OTIpeieUTh B KOJI€ TIPOTPAMMBI ITPY IOMOIITU KOMaH/T
String [] options = {«Iapy», «Kyb», «I[Iupamuga»};
optionPane.setSelectionValues (options);

Bropoii cioco6 1mo3BosisieT co3aaBaTh IUAIOTH ¢ JUHAMUYECKH U3MEHSIEMbIM CIIMCKOM OTILUM.
Bripouyem, HUUTO HE MeIIAaeT CO3/aTh HAYaIbHYI0 (POpPMY IHaiora B BU3yaTbHOM PEIaKTOpE,
a 3aTeM 10 Mepe HeoOXOJMMOCTH U3MEHSATh CBOMCTBA MAaHENH B POTrpaMMe.

Jlo6aBbTe B 00padOTYHMK HAXKATUS KHOIIKU CIIEAYIOIINNA KOJ:
optionPane.setMessage («BriOepuTe 00BEKT:»);

JDialog myDialog = optionPane.createDialog (this, «Bsibop 00bekTan);
myDialog.setVisible (true);

// Tloce 3aKphITUS UATIOTa BBIBOMM B TEPMHUHAI BBIOPAHHYIO OIIIHIO
System.out.printIn(optionPane.getInputValue ());

OxHo juanora m3o0paxkeHo Ha puc. 16.6. O0patute BHUMaHHE, 9TO MeTo getinputValue ()
BO3BpAIAaeT CTPOKOBOE 3HAYCHHE OTIIIMH CIMCKA, 3 HE HHIECKC OTIIHH.




BriGop obrekTa >

ﬂ BriGepuTe dopmy obbekTa:
| wap v

[DK J [ Cancel J

Puc. 16.6 OxHo quanora ¢ moJb30BaTelIbCKON HKOHKOM M OMIIUSMU BbIOOpa

[Tpu momomu metona setlnitialValues () MOKHO 3a1aTh HAYALHYIO OIIIMIO CITUCKA, KOTOpas OyieT
BbIOpaHa M0 YMOJIYaHUIO [P BBIBOJIE OKHA Ha 3KpaH. APryMEHTOM METOJA SBJISETCS JJIEMEHT
TEKCTOBOT'O MAaCCHBA OTILIUMN.

Ecnu maccuB omuii co3paBaics JUHAMAYECKH U €T0 COCTaB 3apaHee He U3BECTEH, TO MOIYyYUTh
aKTyaJIbHBIM CITUCOK OIIIUK MOYKHO MpH oMoty Metoa getSelectionValues (). Hampumep,
B CTPOKE KOJa

optionPane.setInitialSelectionValue(optionPane.getSelectionValues () [2]);

MBI [10JTy4aeM CIIMCOK OILHUHI U 337]aéM BBIOOP 110 YMOJIUAHUIO Ul OTIMM € UHAEKCOM 2. B Hamem
npuMepe uHAeKcy 2 coorBercTByeT onuus «IIupamumay.

ITosb30BaTeIbCKUIT HA0OP KHONIOK

Jlo cux mop Mel co3/aBajy MaHeNb IapaMeTPOB MPH MOMOIIY BU3yallbHOTO penakropa NetBeans
1 UCIOJIBb30BaJIM [IEPEOIPEIETICHHBIE METOIbI AJIS 3aJJaHHsI CBOWCTB MAHEIH.

Kiacc JOptionPane mpemocrasisier 6osee IBaaaTi CTATHYECKUX METOJIOB JUTSI CO3IaHUS
AWAJIOTOBBIX OKOH C Pa3/IMYHbIMU Ha60paMI/I APTYMCHTOB. MeTOI[I)I MOKHO pasJAC/IIMTL HaA IIATh

TPYIIIL:

showMessageDialog () — co3manue OKOH COOOIIEeHUH.
showConfirmDialog () — co3nanue OKOH TIOITBEPIKICHHSI.
showInputDialog () — co3manue okoH BBOJIA.

showOptionDialog () — co3manue auanora o0mero Buia.
showlInternalXxxDialog () — co3ganue BHYTpEHHUX JHATOTOBBIX OKOH.

B 6GobIIHHCTBE CiTydaeB Mbl MOXKEM 000MTHCH 0€3 UCTIOIB30BaHUs CTATHUECKUX MeTOo0B. Ho st
CO3JIaHUS THAJIora ¢ MPOU3BOJILHBIM HA0OPOM KHOITOK HaM MPUJIETCS BOCIIOJIB30BATHCS METOIOM
showOptionDialog (), apryMeHTBI KOTOPOTO B OOIIIEM BU/IE BBITIISA/IAT TaK:

static int showOptionDialog (Component parent, Object message,



String title, int optType, int messType, Icon icon, Object [] options, Object init);
Component parent — cChlJIKa Ha pOJAUTEIbCKUN KOMIIOHEHT,

Object message — ccbiTka Ha 0OBEKT, COIepPIKAIINI COOOIICHIE B OKHE,

String title — cTpoka 3arosoBka okHa,

int optType — Tun Habopa onuuii OKHa,

int messType — Tumn cooOlieHus OKHA,

Icon icon — 00BEKT MKOHKH OKHA,

Object [] options — maccuB 0OBEKTOB OIIIUA,

Object init — HayanpHas oMLK, BBIIEICHHAS [10 YMOJIYaHHIO.

BepHutech kK CBOEMY 3KCIIEPUMEHTATLHOMY MTPOEKTY M TIOMECTUTE B 00Pa0OTUNK HAXKATHS KHOIIKH
CHEAYIOIIUN KOA:

String [] options = {«IHap», «Kyo», «[Tupamuga», «Konyc»};
int n = JOptionPane.showOptionDialog (this,«Kakyro ¢opmy npeamounraere?,

«Bb160p hopmer 06BexTa», JOptionPane. DEFAULT OPTION, JOptionPane.
QUESTION_ MESSAGE, new Imagelcon("src/images/iconDialog.png»), options, «ILlap»);

// BBIBOJTUM B TEPMHUHAJ TEKCT HAKATOW KHOTIKH.
if (n> -1) System.out.println (options [n]);

B niepBoii cTpoke 00bsBIEH MacCUB OIIMI (Ha3BaHUM KHOMOK). MeTo aBTOMaTHYECKH CO3acT
OKHO JTMAJIOTa ¢ HY)KHBIM KOJIMUYECTBOM KHOIIOK (puc. 16.7) u nocie cpabaThIBaHMsI 11anora
BO3BPATUT LIEJIO€ YUCIIO C UHJEKCOM Ha)KaTOW KHOMKYU WIH -1 €ClIM OKHO MPUHYAUTEIBHO 3aKPBITO.

BeiGop dopmel obrekTa >
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Puc. 16.7 [Ipumep auanora ¢ mpou3BOJILHEIM HA0OPOM KHOTIOK (OIILIKIA)

Kaxoit u3 paccMOTpEeHHBIX B JAHHOM TJ1aBE CIIOCOOOB JIyUllle TOAXOAUT JIJIsi CO3JaHusl JUajiora —
MIOKa3aHHBIN B JIucTUHre 16.1 MM ¢ MOMOLIBIO IPOCTBIX CTATUYECKUX METOI0B? DTO 3aBUCUT



oT 3agaun. Kaxxaprit u3 crmoco0oB 061ajaeT CBOMM HaOOpOoM BO3MOKHOCTEH. st mpocToro
CO3JIaHus CTAaHAAPTHBIX JUAJIOTOBBIX OKOH B KOAC ITPOrpaMMbl UMECT CMBICJI UCIIOJIb30BATh y3KHﬁ
Habop metonoB oudmuorekut AWT. [yt paGoThl ¢ BU3yallbHBIM penakTopoM NetBeans Gosbiie
MOJIXOAAT Pa3HOOOpa3HbIE METO bl OMOIHOTEKN SWing.

YﬂpaBﬂeHne MOJAJIBHOCTBIO JHAJI0Ira

ITo YMOJHaHUIO JUAJIOTOBOC OKHO ABJIACTCA MOJAJIBHBIM, TO €CTh IIEPEXBATHIBACT q)OKYC BBOJA,
pacrnojaraercsi moBepX OCTaJbHBIX OKOH M HE JIACT MOJIb30BATEII0 COBEPIATh HBIC ICHCTBHS,
MOKa OH HE 3aKpOeT MoAaIbHOe OKHO. OHako npu nomoru Metoaa setModalityType () MoxkHO
BBIOpATh BapUAHTHI MOAAJILHOCTH:

APPLICATION_MODAL (1o ymon4aHuto) — OJOKHPYET BCE POAUTENBCKHUE OKHA, OTHOCSIINECS
K OJJHOMY IPHJIOKEHHUIO.

DOCUMENT MODAL — 610KupyeT Bce POIUTENHCKHE OKHA C OOIIMM MPEIKOM, 00pa3yromue
OJIUH JIOKYMEHT.

TOOLKIT MODAL — 61okupyeT poauTelIbCKUe OKHA, OTHOCSIIUECS K OJTHOMY K3EMILISIPY
kiacca Toolkit. ITOT THTT MOJTAIBHOCTH MOXKET HE 00CTYKUBATHCS B HEKOTOPBIX TpadUIeCcKIX
CUCTEMaX.

MODELESS — orcyrctBue MoaanbHOM OnokupoBku. B pesxxume MODELESS nuanorosoe okHO
10JIy4aeT (JOKYC, HO HE OCTAHABJIMBAET BHITIOIHEHHE POAUTENBCKOTO IOTOKA.

IToab30BaTEILCKOE OKHO THAJIOTA

Kowmmonent «/luanoroBoe okHo» (JDialog) mo3BosisieT co37aTh OKHO JUAIora ¢ MPOU3BOJIBHBIM
COAEPKUMBIM. B KauecTBe mpuMepa co3/1aIuM IIPU OMOIIM BU3YaJIbHOTO PEAAKTOPA MOJATBHOE
OKHO JIJIs1 BBOJAa UMEHH T10JIb30BATENS U MapOJIs.

BepHnutech k cBoeMy pabouemy IPOEKTY, B KOTOPOM IIPOBOANUTE IKCIEPUMEHTHI C JUAJIOTAMHU.
[IenkHMTE TPABO KHOTIKOW MBIIIN Ha CTPOKe «Jpyriue KOMIIOHEHTB» U 100aBbTE TUATIOTOBOE
okHo. [IpucBoiite emy ums pass. OTpeakTUpyiTe HEKOTOPBIE CBOMCTBA IUAJIOTa:

title (3arosoBok) — Bxos B yueTHyr0 3amnmuch,
modal — mocTaBbTe rajiouKy,

preferredSize — 250,160

resizable — yoepuTe ranouky,

size — 250,160

Pa3mep auanoroBoro okHa 0003Ha4aeT MOJIHBIM pa3Mep OKHA [0 BHEIIHEH paMKe, a He pa3Mep
pabouero nosst. [Tpu oToOpakeHnn OKHA 4acTh MPOCTPAHCTBA CBEPXY 3aHUMAET CTPOKA 3aroJIOBKa
(Tounslii pa3mep 3aBucut ot Bepcuu OC u ctuns opopmitenus). K coxaieHnto, Ha MakeTe Tuaiora
B penakrope NetBeans 8.x cTpoka 3arosioBka He oToOpakaercs. [loatomy npu pabote ¢ MakeTom
CJIETyeT OCTABJIATH 3al1aCHOE MTPOCTPAHCTBO AJISi CTPOKHU 3aroJIOBKa.

[TomecTuTe HA pabouee MoJIe MUANIOTa YHUBEpCaIbHYIO naHenb JPanel. Pacionoxure Ha manenu
tekctoBoe noJe JTextField, mone maposnst JPasswordField, kaonky JButton u ase metku JLabel
(puc. 16.8).
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Puc. 16.8 Maket n1uajaoroBoro okHa Jjis BBOJIa IapoJis

B nanky image momectute HKOHKY 16Xx16 mukceneit ¢ nzobpaxkenuem kimova. Mcxomabiit daiin
WKOHKH HaXOJUTCs B marnke icon_16 16 _toolbar.

MBI co3iaeM Mosb30BaTENbCKUN JUAIIOT, TO3TOMY J0JKHBI CAMOCTOSITENBHO 00CITYKMBATh
Ha)KaTUs KHOTOK juasora. Jlo6aBbTe 00paboTYHK cOOBITHS KHOTIKM BOMTH q1ManoroBoro oxHa:

System.out.println(login.getText ());
System.out.println(password.getPassword ());
password.setText (»»);

login.setText (»»);

pass.setVisible (false);

HepBaﬁ 1 BTOpas CTPOKa BbIBOJAT B TCPMUHAJI 3HAYCHUSA JIOTUHA U ITApOJis. BTOpaSI U TPECThA
CTpOKa yAAJIAKOT BBCACHHBIC 3HAUYCHU . HOCJ’ICZIHSISI CTpOKa CKPbIBACT AHUAJIOT.

B 00paboTunk HaXkaTHst KHOTIKH IJIaBHOTO OkHa [loka3aTh AHAJIOT [0JICTABHTE CICAYIOIINUN KOJI:
Image icon = new Imagelcon(getClass().getResource("/images/key.png")).getlmage ();
pass.setlconlmage (icon);

pass.setLocationRelativeTo (this);

pass.setVisible (true);

Kak HM cTpaHHO, B KauecTBe NKOHKH JIMasiora npuMeHsiercs oobekT tuna Image, a e Imagelcon.
[ToaTOoMy B nepBoii cTpoke 00pabOTYMKa Mbl U3BJIEKAEM UKOHKY U3 33JJaHHOTO pecypca, a 3aTeM
IIPUBOJIUM €€ K ThIly Image npu nomoiu metoa getlmage ().

Bropas crpoka oOpaboTunka 100aBiIsIeT HKOHKY Ha CTPOKY 3aroJioBKa Jauanora. TpeThsi CTpoka
pacrioyiaraet AMaor Mo UEeHTPY POAUTENHCKOTO OKHA. [TocieaHss cTpoka JieaeT TUanor BUANMBIM
(puc. 16.9).
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Puc. 16.9 [Ipumep nosib30BaTeNbCKOr0 MOAAIBLHOIO JHAIOTa

CamocTosaTenbHO 100aBbTE B JaHHBIN puMep 00pabOTKY 3aKpbITUSI OKHA AMAJI0ra KpECTUKOM
B IIpaBOM BepxHeM yriy. [loackaska: ucnonbsyiire coosiTne windowClosing. Jlo6aBbte

B 00pabOTYHMKH BBIBOJ] CTAaHAAPTHOTO OKHA C MPEIypexkaeHHUEeM, €CIIU TI0JIsl BBOJA OCTAINChH
MTyCTBIMU.

16.2 CucteMHbIN ananor Bbibopa channa

BoNbIIMHCTBO MPUKIIAAHBIX MPUIIOKEHUH Tak WK HHa4Ye padoTaeT ¢ (ainaMu U HyKIaeTcs

B JIMajiore BbIOOpa aiina [uIst 3arpy3KH MM COXPaHEHUs JaHHBIX. Java mpejyiaraeT 1Ba BapuaHTa
JMajora — CTaHAapPTHBIN MOIABHBIN JMAJIOT OTIEpallMOHHOMN CUCTEMBI 1 COOCTBEHHAS TTAaHEh
BbIOOpa daiina JFileChooser. B a3ToM pasnene Mbl H3y4rM CHCTEMHBIN JHAJIOT BEIOOpa (aiina.

O pab6ore ¢ manensto JFileChooser OyneT pacckazano B paszodene 16.4.

Kinacc FileDialog mo3Bouisier co3mats Mo1abHOE OKHO BbIOOpa (aiina mis 3anmucu (SAVE) wm
grenust (LOAD). Conepxumoe u opopMIIeHHE OKHA aBTOMAaTUIECKH (POPMHUPYETCsl OTICPAIlMOHHO N
cucteMoi. JloCTyIHBI TpU BapruaHTa KOHCTPYKTOpA:

FileDialog (Frame owner) — OKHO ¢ IIyCTBIM 3ar0JIOBKOM;
FileDialog (Frame owner, String title) — okHO ¢ 3aroioBKOM title;

FileDialog (Frame owner, String title, int mode) — okHO 3arpy3Ku Win coxpaHeHus ¢aiina.
AprymeHT mode npuHUMAaET OJHO U3 3HaueHMii: okHO 3arpy3ku FileDialog. LOAD umu okHO
coxpanenus FileDialog. SAVE.

B nepBom mapameTrpe BMECTO poUTENBCKOTo OKHA TUMa Frame MokeT ObITh yKa3aHO OKHO THIIA
Dialog, HO 5TO HE UMeeT MPUHIUIHAIBLHOTO 3HAUCHHS.

MoanepHOCTh OKHA MOXHO OTKIIFOUNTH MeToioM setModal (boolean) mnu 3agats BapuaHt
MoaansHOCTH MeToIoM setModalityType (int).

Knacc FileDialog He BBINOJIHSET HUKAaKKE ACHCTBUS MO0 (PaKTUYECKOMY OTKPBITHIO WIIN
coxpanenuto (aiina. Meromas! getDirectory () u getFile () Bo3BpamiaroT BRIOpaHHBIN KaTaJIOT ¥ HMSI
¢aitna B Busie ctpoku String. HeoOxoauMele onepanuy 9TeHust/3anucy (aiiia Bbl JOTKHBI
pealin30BaTh CaMOCTOSTEBHO TPY TOMOTIH MeTo10B KinaccoB FileReader u FileWriter.

HavanbHeiit kaTanor asis noucka Qaitia u HayanbHOE UMs (aiiia yCTaHaABIUBAIOTCS METOIaMHU
setDirectory (String dir) u setFile (String fileName). Bmecto umenn ¢aiina MOXHO yka3aTh IIa0JI0OH



IIO/ICTAHOBKH CO 3BE3/I0UKOM, Harpumep *.txt. B aTom cityuae B okHe auasnora Oy1yT BUIHBI TOJIBKO
(aiisel, UM KOTOPBIX 3aKaHYMBaeTcs pacmmpenueM. txt. CymectByet meron setFilenameFilter
(FilenameFilter filter), koTopbIii TO3BOJISIET HACTPOUTH TOJIL30BATEIHCKUN (PHIIBTP IO PACIIIUPCHHUIO
1 100aBUTH CIIMCOK pacuIupeHuii Ha BeIOop. Ho 3ToT MeTox He peanu3oBan s miatgopmel MS
Windows, 1 MbI He OyZIeM €ro HCI0JIb30BaTh.

B kagecTBe mpumepa paspaboTaeM NpUIIOKEHUE, KOTOPOE MO3BOJISIET CO3aBaTh, IPOCMATPUBATH
U PEIaKTUPOBATH TEKCTOBBIC (haiisIbl.

Co3maiiTe HOBBIN POEKT MPUIIOKEHUSI C OKOHHBIM HHTep(deiicoM. B manenu HaBuratopa Beibepure
rpynny «Jlpyrue KoMIoHeHTbI» U 100aBbTE B Hee KOMIIOHEHT «J{nanoroBoe okHO BeIOOpa (haitiay.

[TomecTute B MakeT cTpoky MeHto JMenuBar. /lo6assre B Mento File mynkter Open, Save u Close.
ITpu sxenanun 100aBbTE UKOHKHU MYHKTOB (CM. pazoen 15.1) M BCIUIBIBAIOIINE MOACKA3KH JUIS
MyHKTOB MeHIO (puc. 16.10).
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Puc. 16.10 OxHo npuiokeHus yist paboThl ¢ TEKCTOBBIMH (ailiiaMu

B Hauano ucxoHOro Ko/ia MpoeKTa J00aBbTe OMepaTOpbl UMIIOpPTA:
import java.awt.FileDialog;

import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

B ommcanue kimacca paboyero okHa 100aBbTe 0OBSIBICHUE IEPEMEHHBIX THTIA:
FileDialog fdLoad,

FileDialog fdSave;

B koHCcTpyKTODp KI1acca 100aBbTE CIAEAYIOIIMM KO

//Co31aeM SK3eMIUTSIp uajiora 9reHus ¢aitia

fdLoad = new FileDialog (this, «OTkpsITh daiin», FileDialog. LOAD);

//3anaem mabaoH UMeHH (aiina 1y YTeHUs



fdLoad.setFile («*.txt»);

//Co31aeM SK3eMIUISIp Iuajora 3anucu Qaiina

fdSave = new FileDialog (this, «Coxpauuts ¢aitim, FileDialog. SAVE);
//3amaem mabI0OH UMeHH Qaiina Ist 3arucu

fdSave.setFile («*.txty»);

WTak, Korjna OTKphITO TJIABHOE OKHO NMPUJIOKEHUSI, Y HAC TOTOBBI K HCIIOJIb30BAHUIO 3K3EMILISIPBI
nranoroBbix okoH utenwus (aiina (fdLoad) u 3anmucu daiina (fdSave). Ocranock Hanmucath
00paboTYNKH COOBITHI MEHIO, KOTOpPBIE Oy IyT UCTIOJIB30BaTh ATH OKHA. [Ilermakom mpaBoit KHOTIKK
MBIIIH 10 ITYHKTaM MEHIO B HABUTATOPE CO3/IaiiTe 3ar0TOBKU 00PaOOTYMKOB COOBITHH IS KaX/I0TO
ITyHKTA.

B 06pabotunk coObITus myHkTa Open MoMeCTUTE CIEAYIOMNN KO:
fdLoad.setVisible (true);

String path = fdLoad.getDirectory()+fdLoad.getFile ();

try {

// UuraeM conmepxkumoe Qaiisia 1 orodpakaeM B TEKCTOBOM II0JIE

textArea.read (new FileReader (path),null);

}
catch (IOException ex) {

System.out.println («ITpobnema noctyna x ¢aiiny: "+path);

}

[lepBast koMaH/1a BBIBOJUT HA DKpaH CHCTEMHBIN TUaior BeIOOpa (aiiia 1iist 9TeHwusl, a JabIie
BBITIOJTHEHHUE MTOTOKA MPEPHIBACTCS B OXKHUIAHUH 3aBepiieHus quanora. Korna ¢aiin Beiopan (mm
OKHO TIPUHYAUTEIBHO 3aKPHITO), IpU oMol MeTo 0B getDirectory () u getFile () mbr
MIPHUCBaNBaeM MepeMeHHO! path momHbIN MyTh K (aiiny. 3aTeM mpu noMomuu Meroa read () ynuraem
cozepkumoe (haitia B TEKCTOBYIO 0071acTh. BTOpbIM aprymMmeHTOM MeTo/1a SIBISETCS JECKPUIITOP
MIOTOKA JJAHHBIX, KOTOPBIH B JAaHHOM cily4dae He ucnoJibzyercs (null).

Oopamenne k (aitry — 3To omepariysi ¢ BHEITHUM PECYPCOM, yCIieX KOTOPOi He TapaHTUPOBaH.
[Toatomy nro60e obparenue k (ainy J0KHO ObITh 00EpHYTO B KOHCTPYKIIHIO try-catch

U CHaO)keHO 00pabOoTYMKOM COOBITHS OMIMOKU. HanmpuMep, IpuHYAUTENBHOE 3aKPhITHE OKHA
BO3BpaIllacT BMECTO MMEHH (aiina u karanora sHaueHue null 1 mopoxaaer ommodKy oOpamieHus
K (paiimy. Jra ommnbKa J0pKHA OBITH TIepexBadeHa U o0padoTaHa (cM. riaBy 9).

B 06paboTumk coObITHS TyHKTA Save MOMECTUTE CIEIYIONIHA KO
fdSave.setVisible (true);

String path = fdSave.getDirectory()+fdSave.getFile ();

try {

// 3anuceiBaeM B (haiii coepKUMOE TEKCTOBOM 00IacTu



textArea. write (new FileWriter (path));

}

catch (IOException ex) {

System.out.println («ITpobnema noctyna x ¢aiiny: "+path);
}

O6pabotunk coobiTs myHkTa Close mpeaensHO MpoCT:
System. exit (0);

Teneps MOKHO 3aIyCTHTh MPUIIOKEHUE U OTIPOOOBATH ero B padote. [1omHBIN UCXOAHBIN KOJT
IIpUBEJAEH B TUCTHHTE 16.3.

JIncTunr 16.3 IlIpumep uCno/Ib30BaHUS CHCTEMHOT0 1MaJ10ra Beidopa ¢aiina
import java.awt.FileDialog;

import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

public class myJFrame extends javax. swing. JFrame {

FileDialog fdLoad;

FileDialog fdSave;

public myJFrame () {

//Co31aeM SK3eMIUTSIp auajiora 9reHus ¢aitna

fdLoad = new FileDialog (this, «OTkpsITh daiin», FileDialog. LOAD);
//3amaem mabIoH UMeHH (aiina a1 YTeHUs

fdLoad.setFile («*.txt»);

//Co31aeM SK3eMIUISIp auaora 3anucu Qaiina

fdSave = new FileDialog (this, «Coxpanuts ¢aiin», FileDialog.SAVE);
//3amaem mabaoH UMeHH (aiina ajs 3anucu

fdSave.setFile («*.txt»);

initComponents ();

setLocationRelativeTo (null);

}



[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void openActionPerformed(java.awt.event.ActionEvent evt) {
fdLoad.setVisible (true);

String path = fdLoad.getDirectory()+fdLoad.getFile ();

try {

// UuraeM conmepxkumMoe Qaiisia 1 orodpakaeM B TEKCTOBOM II0JIC
textArea.read (new FileReader (path), null);

}

catch (IOException ex) {

System.out.println («IIpo0sema nocryna k gaiiny: "+path);
}

}

private void saveActionPerformed(java.awt.event.ActionEvent evt) {
fdSave.setVisible (true);

String path = fdSave.getDirectory()+fdSave.getFile ();

try {

// 3anuceiBaeM B (haiii comepKUMOE TEKCTOBOM 00IacTh

textArea. write (new FileWriter (path));

}
catch (IOException ex) {

System.out.println («IIpobsema nocryna k gaiiny: "+path);

}
}

private void closeActionPerformed(java.awt.event.ActionEvent evt) {
System. exit (0)
§

public static void main (String args []) {
[31ech pacnosnoxkeH 00K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KOJ1a |

/* Create and display the form */



java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

[3aech pacnonokeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

[Tpu ucmonp30BaHuK CUCTEMHOTO quaniora Beibopa (aiina B OC Windows 10 He paborarot
HUKAK{E METO/IbI MO3UIIMOHUPOBaHUS OKHA. KOOpIMHATEI OKHA JTHaiora Ha OCHOBE KJlacca
FileDialog onpenenstoTcst HCKIIOUUTENBHO MPEINOYTCHUSIMH ONIePAIIHOHHON CHCTEMBI.

16.3 NaHenb BbIOOpa LBeTa

[Tanens BeiOOpa 1nBeta JColorChooser MOXHO MCTIONIE30BATh B KAUECTBE KOMITOHEHTA
rpadudeckoro uatepgeiica, MOCTOSIHHO 0TOOpakaeMoro B pabouem okHe. Ho 310 He Beerna
y100HO — MaHeNb CI0KHO YCTPOEHa M 3aHUMAaeT MHOTO MecTa. HaM ocTymHbI 1Ba ciocoba
CO31aHuA JUaJIOrOBbIX OKOH BI)I60pa OBETA.

[TepBsIii crtoco6 — ucnonp3oBaTh cratndeckuii meroa showDialog (Component, String, Color).
OTOT METOJ CO3JaeT MOAAJILHOE OKHO € 3eMeHTaMu BelOopa 1iBeta 1 kHonkamu OK, Cancel
u Reset.

Component — poaUTEIbCKUN KOMIIOHEHT, OTHOCUTENIBHO IIEHTPA KOTOPOTO MO3UIIUOHUPYETCS
OKHO. Mo3kHO Tarkke ykazarb null 11t MO3UIHOHUPOBAHMS 110 IIEHTPY pabouero okHa
OTIEPAIIMOHHON CUCTEMBI WiH this /Ui BEIBOJIA IO IIEHTPY OKHA MPUIIOKEHUS, BEI3BABIIETO JUAJIOT.

String — 3aroj0BOK OKHa.
Color — 11Bet, BEIOpaHHBIN 10 YMOIYAHUIO [IPU CO3JaHUH OKHA.

Merton Bo3Bpaiaet BeIOpaHHbIi BT mocie Haxarus kaonku OK uimu null mocine HaxaTus
kHonku Cancel. Knonka Reset cOpacrsiBaeT BBIOOp 0 I[BETA [0 YMOJTYAHHIO IIPH IIEPBOM
OTKPBITUM OKHA WJIH JI0 MIPEbIAYIIEr0 BHIOPAHHOTO 3HAUEHUS IIPU NOBTOPHOM BBI30BE JIMaNOra.

B 3aBucumocTu ot Bepcuu Java U oneparimoOHHON CUCTEMBI, CTAHIAPTHBINA TUAIIOT, CO3JaHHbIN
meTo0M showDialog () He Bceraa 3armoMUHAET MPEABLAYIINI BBIOOP 1IBETA ITOCIIE 3aKPBITHS OKHA.
HcTopust BbIOOpa 1IBETA TIOCIIE 3aKPBITUS OKHA TApaHTHPOBAHHO COXPAHSETCS B TMAJIOTE,
co31aHHOM MeToJioM createDialog ().

BepHI/ITCCB K 3aroToBK€ MMPOCKTA AJId SKCIICPUMEHTOB. Ha mMakeTe ritaBHOro okHa ImoMecTHUTE
KOMIIOHEHT, I[BET KOTOPOTO MBI OyemM MeHsATh. Hanpumep, myctsb 310 OyzeT Teket metku JLabel
¢ UMeHeM nepemeHHol colorText.

O0pabotunk HaxkaTHst KHOTIKK [loka3aTh IMAJIOT COCTOUT BCETO U3 JIBYX CTPOK:
Color ¢ = JColorChooser.showDialog (null, «Bsi6op miseray, Color. BLUE);

colorText.setForeground (c);



[lepBast cTpoka BHIBOJUT MO LIEHTPY CUCTEMHOTO 3KpaHa JUajor ¢ 3aroJioBKoMm «Bribepute et
TeKcTa» u cuHUM I1BeToM 13 manuTpel AWT (puc. 16.11). Bropast ctpoka cpabarbeiBaeT mocie
3aKPBITHA OKHA 1 YCTAaHABJIMBACT BI>I6paHHI>II>'I OBET IJI1 TEKCTAa MCTKU.

|£s Beiiop upera x

JME] HSV ] HSL ] RGB [ CMYK ]

Recent

Preview

Sample Text Sample Text

. Sample Text Sample Texl

{ OK j | Cancel | | Reset |

Puc. 16.11 JInamoroBoe okHO BbIOOpa LIBETA

Brtopoii cioco6 — ucnonb30BaTh CTATUYECKUN METO/

createDialog (Component, String, boolean Modality, JColorChooser, ActionListener OK,
ActionListener Cancel)

3t0 60Jee THOKMIT METOT C pacIIMPEHHBIM HA0OPOM apryMEHTOB:

Component — poaUTEIbCKUN KOMIIOHEHT, OTHOCUTENIBHO IIEHTPA KOTOPOTO O3UIIMOHUPYETCS
OKHO.

String — 3aroJ0BOK OKHa.
Modality — ynpaBnsieT MO1aIbHOCTBIO OKHA.

JColorChooser — ccouika Ha sx3emruisap kinacca JColorChooser, mo3BosieT UCIOIB30BATh JTHOOBIE
pacuImpeHus 3Toro Kiacca.

ActionListener OK — ccpiika Ha mosib3oBarensckuit 00padotunk kHonku OK wmu null mist
BCTPOEHHOTO 00paboTUHKa.

ActionListener Cancel — ccbuika Ha mosib30BaTenbCKuil 00padoTunk kHonku Cancel wim null s
BCTPOEHHOTO 00paboTUHKa.

HpeI/IMYIIIeCTBO JaHHOT'O ME€TOJ1a €€ U B TOM, YTO MOKHO BOCIIOJIb30BAThHCS MHANBUAYAJIbHBIMU
HACTpOWKaMHy NaHes M BbIOopa 1Beta u doraTeiM Habopom Meto1oB kiacca JColorChooser.

CoznaiiTe HOBBIM POEKT ¢ OKHOM IpriiokeHus JFrame. B makeTe OkHa pacronokKuTe KHOIKY
BriOpats 1iBeT u MeTky JLabel ¢ mpon3BOIBHBIM TEKCTOM U UMeHeM TepeMeHHoi coloredText. Mbt
Oy/ieM U3MEHSTH [[BET TEKCTa METKHU TPH MIOMOIIIH JHajiora BeIOOpa 1BeTa. B cBoMcTBaX METKH
ycraHoBHTe pa3Mep mpudta 48 myHKToB (puc.16.12).
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LiBeTHOU TeKCT

‘ BrifipaTe UBET i

Puc.16.12 I'maBHOE OKHO mprMepa Uit BBIOOpA 1IBETa TEKCTa

B nHaBurarope npoekra BeiOepuTe rpymimy «JIpyrue kommnoHeHTs». Jlo6aBbTe B Hee MaHeb BbIOOpa
nBera JColorChooser u TekcroByto Metky JLabel. Tlanenu mpucpoiite umst colorChooser, a MeTke —
ums colorTextPrewiev. Jta MeTka OyeT CIIY>)KHTh 00pa3IoM TEKCTA JIJISl PEABAPUTEITHHOTO
MIPOCMOTpa B OKHE BBIOOpA I[BeTa. B CBOMCTBAaX METKH yCTaHOBUTE pa3Mep mmpudTa 36 MyHKTOB.

B Hauano nporpammbl 100aBbTe OTIEPATOPBI UIMIIOPTA!

import java.awt. event.*;

import javax. swing.*;

B 06paboTunk HaXkaTHs KHOTIKK BhIOpaTh LBET J00aBbTE CIETYIOMINIA KOM:
colorChooser.setPreviewPanel (colorTextPreview);
colorTextPreview.setForeground(colorChooser.getColor ());

JDialog d = JColorChooser.createDialog (new JFrame (), «L{BeT TekcTay, true, colorChooser, new
OkColor (), new CancelColor ());

d.setVisible (true);

B niepBoii ctpoke npu momotnu Metoa setPreviewPanel (Component) MbI 3aMeHsieM CTaHAAPTHYIO
MaHeb MPeABAPUTEIHLHOTO MPOCMOTPa HAa COOCTBEHHBIN KOMIIOHEHT. Eciii KOMIIOHEHT TOMeIeH
B 00J1aCTh MPEANIPOCMOTPA, TIPOUCXOAUT AaBTOMATHIECKOE H3MEHEHHUE €T0 I[BETa MEPEAHEro TIaHa
(Foreground) Ha Bb1OpanHsIif 11BeT. Kak npaBuiio, IBET MepeIHEro IIaHa COOTBETCTBYET I[BETY
TEeKCcTa KOMIIOHEHTa. B JaHHOM npuMepe B MaHEeb IPOCMOTpa OMEIIEHA TEKCTOBAsI METKa

c umeneM colorTextPreview.

HeGomp1m10#, HO BaXKHBIN HIOAHC — €CJIM BBl IOMECTHTE B 00JIACTh MPOCMOTPA HEMTOCPEACTBEHHO
CaM KOMIIOHCHT, IBET KOTOPOT'O XOTUTC U3MCHUTH, TO BOBHUKHCT 3a0aBHas HEII0JIaKa. CBoiicTBO
Foreground Oyzier usmMeHeHo (M COXpaHEHO B 001acTH MaMsATH 00beKTa!), OJTHAKO IBET
0TOOpaxkaeMoro B INIABHOM OKHE KOMIIOHEHTA HE U3MEHUTCS. J[en0 B TOM, 4TO CO3/1aHHE OKHA
Aranora npoucxoJuT B 3aKPbITOM MCTOAC, a ANAJIOT TOJIBKO CKPbIBACTCs, HO HC MIPCKpAIaCT
paboty. Eciiu KOMIIOHEHT TOIKITIOYEH K 00J1aCTH IPOCMOTpa B IMAJIOTE, TO MIEPEPUCOBKA ITOTO JKe
KOMIIOHCHTA HA I''TaBHOM OKHEC IPUJIOKCHHA HCBO3MOKHA, ITOKa Z[O‘ICpHPIfI 3aKpBITbeI IIOTOK
Juajiora akTUBCH. HOBTOMy JUIL HYKI TPOCMOTpa CO3J1aH OTI[CJILHLIﬁ KOMIIOHEHT MCTKHU, a IBET
TEKCTA B I''TaBHOM OKHE€ MCHSCTCA CIICLIMaJIbHBIM 06p2160T‘-II/IKOM kHonku OK.



Jlanee MBI cO3aeM JMATOTOBOE OKHO BBIOOpa TEKCTa B HOBOM (peiime JFrame ¢ BKIFOUEHHON
MOJAITLHOCTHIO, BBIKJIQ/IBIBAEM HA OKHO ITaHEeIh BhIOOpa 1iBeTa ¢ mMeHeM colorChooser
U OTIpe/IeNisieM TI0JIb30BaTeNbCKUEe MeTOo Il 00paboTku HaxkaTus kHonok OK u Cancel.

B Teno rmaBHOTO Ki1acca MOMECTHTE JBa KJlacca ¢ OMHCAHUEM METOJIOB:
class OkColor implements ActionListener {

@Override

public void actionPerformed (ActionEvent e) {

coloredText.setForeground(colorChooser.getColor ());

j
j

class CancelColor implements ActionListener {
@Override
public void actionPerformed (ActionEvent e) {

JOptionPane.showMessageDialog (null, «L[Bet He m3menuncs!», «lIpeaynpexaeHuey,
JOptionPane. WARNING MESSAGE);

b
b

Kiacc OkColor omuceiBaet oOpadoTunk HaxaTus kHonku OK B quanoroBom okHe. B tene metona
3arpammBaeTcs yka3atenb 1npera (tun Color) 1 cCOOTBETCTBYIONIUH IIBET HA3HAYAETCS TEKCTY
B IJTABHOM OKHE.

Knacc CancelColor onuceiBaer 00paboTunk HaxkaTwst KHOKK Cancel. OH BBIBOAUT Ha SKpaH OKHO
MIPEIYIPEXKICHUS, UTO IIBET HE ObLT BBIOpaH. J1JIs BEIBOIA UAJIOTA HCIIOJIB3YeTCsl CTATUYECKUI
meto1 showMessageDialog ().

JnanoroBoe OKHO BbIOOpA LIBETA C MIPEIBAPUTENIBHBIM IPOCMOTPOM TEKCTa U300paKEHO Ha PHUC.
16.13. VicxonHblil Kol mpUMepa NpUBEEH B JIucTUHre 16.3.
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LiBeTHOM TeKCT
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Puc. 16.13 JIuanoroBoe okHO BbIOOpA I[BETA C 00JIACTHIO IPOCMOTpPA

Jluctunr 16.3 Ucxoanblii Koa npuMepa Auajora Bbioopa nsera
import java.awt. event.*;

import javax. swing.*;
public class myJFrame extends javax. swing. JFrame {

public myJFrame () {
initComponents ();

setLocationRelativeTo (null)

}

[31ech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void chooseColorActionPerformed(java.awt.event. ActionEvent evt) {
// Ha3HauaeM KOMITOHEHT Ha MaHelb MPeANpOCMOTpa I[BETa
colorChooser.setPreviewPanel (colorTextPreview);

// Co3aeM OKHO JTUayiora

JDialog d = JColorChooser.createDialog (new JFrame (), «L{BeT TexcTay, true, colorChooser,
new OKkColor (), new CancelColor ());

// JlenaeM BUJIUMBIM OKHO JIHAajIora

d.setVisible (true);
}

public static void main (String args []) {



[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

class OkColor implements ActionListener {
@Override
public void actionPerformed (ActionEvent e) {

coloredText.setForeground(colorChooser.getColor ());

}
}

class CancelColor implements ActionListener {
@Override
public void actionPerformed (ActionEvent e) {

JOptionPane.showMessageDialog (null, «[{BeT He nu3menuica!», «lIpexynpexienue»,
JOptionPane. WARNING_MESSAGE);

[31ech pacnosoxkeH 070K aBTOMAaTHUECKHU CT€HEPUPOBAHHOTO K0/1a|
YupasJ/ienue HaGOPpOM MHCTPYMEHTOB

[Tanens JColorChooser MOXeT COCTOSTh U3 HECKOJIBKHX BIIOKEHHBIX MTaHeNeil BEIOOpa IBETa
(uacTpymenToB). Habop mHCTpyMeHTOB onrcan B MaccuBe Trma AbstractColorChooserPanel
u coctouT u3 3nemeHToB {Swatches, HSV, HSL, RGB, CMYK} HymepoBaHHbIX UHAEKCAMU
ot 0 10 4. B mpuitoskeHusIX peaKo TpedyeTcs MOJIHbBIA Habop HHCTPYMEHTOB M JIUITHUE MTAaHETN
HAIIPacHO 3arPOMOXKIAI0T HHTEPPEIiC.

Hawm AOCTYITHBI HCCKOJIBKO MCTONOB JIA YIIPABJIICHHUA Ha60pOM HHCTPYMCHTAJIbHBIX aHeneu:
getChooserPanels () — Bo3Bpamiaer Texymuit HaOOp HHCTPYMEHTOB B BUJIC MAacCHBA.

setChooserPanels (AbstractColorChooserPanel Array) — ycranaBiuBaer HaOOp HHCTPYMEHTOB.



removeChooserPanel (int) — yqanser HHCTPYMEHT C YKa3aHHBIM HHJIEKCOM.
addChooserPanel (AbstractColorChooserPanel) — no0aBisier ”HCTpyMeHT B HabOp.

PaccmoTpuM mpocToii mpuMep Koja, B KOTOPOM YIANISFOTCSl BCE MHCTPYMEHTHI BBIOOpa 1IBETa,
kpome nanenn RGB:

AbstractColorChooserPanel defaultPanels [] = colorChooser.getChooserPanels ();
newPanels = new AbstractColorChooserPanel [] {defaultPanels [3]};
colorChooser.setChooserPanels (defaultPanels);

B nanHoM npuMepe MblI oJjydaeM TEKYUIM MaCCUB MHCTPYMEHTOB, 3aTEM CO3/1a€M HOBBIN MACCHB,
COCTOSIIIIMN U3 €TUHCTBEHHOT'O HYKHOTO MHCTPYMEHTA U B TPEThEM CTPOKE yCTaHABIMBAEM HOBBIN
Habop maneneil. Ecnu Bl 106aBuTE KO MprMepa B TUCTUHT 16.2, TO quanor BHIOOpa 1BETa MPUMET
BH/I, TOKa3aHHBIN Ha puc. 16.14.

[Tanens JColorChooser mo3BosIsieT MOAKIIOYATh COOCTBEHHBIE HHCTPYMEHTHI BBIOOpA I[BETA
" ACTAaJIbHO HACTpauBaTb O(l)OpMJICHI/Ie BCCX DJICMCHTOB, HO U3YYCHUC 3TUX MTPUEMOB U MCTOIOB
BBIXOJIUT 32 paMKH y4eOHOT0 Kypca.

|£| Lieer Texcra po !
® Reda " : 7 @

{_ Green = 27 |§

_ Blue \® 219 |3
Alpha © EE

Color Code 071BDB

[Mpumep TeKcTa

[ OK I | Cancel | | Reset |

Puc. 16.14 Oxno BbIOOpa 11BETA C €AMHCTBEHHOM NaHenbio RGB

16.4 NaHenb BbIOOpa hanna

[Tanens BeIOOpa (aitna JFileChooser mo3BossieT co3aTh U 0TOOPa3UTh CTAaHAAPTHOE OKHO Java Jutst
paboTsI ¢ (aiimamu B OonbIIHCTBE oniepaninoHHbIX cucteM. Kitace JFileChooser He BBITIOTHSIET
HUKaKHe JICHCTBUS 110 (PaKTUUECKOMY OTKPBITHIO HITH COXPAaHEHUIO (DailyioB — OH JIHIITb
NpeI0CTaBIISIeT BBI3BIBAIOIICH MTpoTrpaMme dKk3eMIuLsp kinacca File. HeoOxoaumbie onepanuu

C COJIEP)KUMBIM (paiiiia Bbl JIOJDKHBI PEAM30BATH CAMOCTOSTEIIBHO.



[Tpu cozmanmnu nuasnora Java st paOoThI ¢ ¢ailiaMu WK KaTajloraMy MBI JIOJDKHBI BBITIOJTHUTH
OOBIYHYIO TTOCIIEIOBATEIBHOCTD AEHCTBUH — CO371aTh U HACTPOUTH OOBEKT MaHeIu BBIOOPA, a 3aTeM
0TOOpa3UTh HA 3KpaHE JUAIOrOBOE OKHO € 3TOH MaHEIbIO.

[IpakTruecku Bce HEOOXOIMMBIE CBOMCTBA MaHeIu BbIOOpa (haiiina JOCTYIHBI IS peJaKTUPOBAHUS
B [TaHEJIM CBOMCTB BU3yalbHOTO penakTopa NetBeans. [lepeuncianm HazHaueHue Hanbosee
BOCTpeOOBaHHBIX MTAPAMETPOB:

acceptAllFileFilterUsed — Bkimtouaet onuio All Files B one ¢punbrpa daitnos no Tuy;

dialogType — Bb160p THna auanora u3 tpex onuuii: OPEN DIALOG — quanor oTKpbITHS (aiiia
c kaonkamu Open u Cancel; SAVE DIALOG — nuanor coxpaHenus (aiina ¢ KHOIkaMmu Save
u Cancel; CUSTOM_ DIALOG — noJib30BaTeIbCKUN TUAJIOT;

approveButtonText — nmpon3BoabHAs HAMUCH HA KHOTIKE TIOITBEPKACHUS. ITO CBOMCTBO JIeiaeT
HeHyXHbIM oniiio CUSTOM_DIALOG, nmotomy 4TO MBI B JTFOOOM CTydae MOYKEM Ha3HAYHUTh
IIPOM3BOJIbHYIO HAJIIUCh HA KHOTIKE ITOATBEPIKICHUS;

approveButtonTooltipText — TekcT BCIIbIBarOIIEH MOACKa3KK /711 KHOTIKHU TIOITBEPKIACHUS;

contolButtonsAreShown — 11o3BoJisIeT OTKJIIOUNTH NIOKa3 CTaHIAPTHBIX KHOIIOK YIPaBJIeHUs. JTa
OTIIIMSI TTOJIC3HA, €CJIM BBI pa3MelaeTe MmaHeb BpiOopa ¢aiiia B moib3oBaTenbckoM auaiore JDialog
U IpUMEHsETe COOCTBEHHbIE KHOIIKU YIIPaBJICHHUS;

currentDirectory — nyTb K KaTaJIOI'y CUCTEMBI 110 YMOJTYaHUIO. 3aBUCUT OT OIIEPALIMOHHON
cucrembl. B OC Windows 3to nanka JIoKyMeHTBI JJ1s1 TEKYIIETO MOJIb30BaTes,

dialogTitle — 3arosoBOK OKHa;
fileFilter — cchuika Ha MOJIE30BATENBCKUN QUIILTP 1O TUTY (aiiia;
fileHidingEnabled — pa3perienne oToOpaxarb CKpBITBIE (aiiiibl;

fileSelectionMode — omniust Be1OOpa B okHe kaTanoros: FILES ONLY — mMokHO BbIOMpATh TOJIBKO
¢aitner; DIRECTORIES ONLY — M0OXHO BBIOMpATh TOJIBKO KaTalOTH;
FILES AND DIRECTORIES — MoxHO0 BbIOMpaTh (paiiibl U KaTanaory;

selectedFile — ¢aiin, BEIOpaHHBIN TTO YMOJIYAHHIO;

Jlnst co3nanus auanora Ha ocHoBe naHenu JFileChooser MOXHO MCHOIB30BaTh TPU CTATUYECKUX
MeToJa:

showSaveDialog (Component) — nuanor coxpanenus (aiiya ¢ KHONKOH Save 10 YMOTYaHHUIO.
ApryMeHT ykas3bpIBaeT Ha POJUTEIBCKUM KOMIIOHEHT U MOXKeET ObITh null.

showOpenDialog (Component) — quanor otkpeiTus (aiina ¢ kHonkoid Open Mo yMOJI4aHUIO.
ApryMeHT yka3bpIBaeT Ha POJUTEIHCKUM KOMIIOHEHT U MOXKeET ObITh null.

showDialog (Component, String) — yHuBepcayibHblil auasor. [IepBelif apryMeHT yKa3bIBaeT
Ha POJIUTENBCKUI KOMIIOHEHT, BTOPOW apryMEHT COJIEPKHUT 3aroJIOBOK OKHA, COBITAIAOIIHIA
C HaAIIMChIO HAa KHOIIKE.

Mertoa co3maHus 1uanora Bo3BpamaeT 1enoe ynuciio 0 eciu Haxara KHOIKA MOITBEPKACHUS
(APPROVE_OPTION), uncno 1 ecnu Ha’kaTa KHOTIKa OTMEHBI MJIM OKHO 3aKPbITO
(CANCEL_OPTION) nnu -1 ecnu npousonuia ommnoka (ERROR_OPTION).



Ccrpinky Ha BBIOpaHHBIN (aiil v KaTaJor B BUIE dK3eMIuIIpa kiacca File MOKHO MOIyduTs npu
nomotu metoioB getSelectedFile () u getCurrentDirectory (). Eciiu BKiTtoueH pexum
MHO’KECTBEHHOTO BbIOOpa (aiiyioB, To Bo3Bpariaercst MaccuB o0bekToB File []. B nannom nuanore
IUISL TIOCTYTIa K BEIOpaHHOMY (haiiiry MBI UCTIOJIb3yeM He IyTh B SIBHOM BHUJIE, a 0OpaIiaemMcst

K sk3eMIusapy File, u3 kotoporo u3Biekaem myth MmetooM getAbsolutePath ().

B xauectBe mpumepa BHOBB pa3zpaboTaeM MPUIOKEHUE, B KOTOPOM CMOXEM CO3/aBaTh,
MIPOCMATPHUBATh U PEIAKTUPOBATH TEKCTOBBIE (Paiiibl. B okHO nuanora mo6aBum BeIOOD hriibTpa
(haiiyIoB Mo pacHIMPEHUIO, COCTOSIINN U3 HECKOJIBKUX onmuid. J{Jist ¢ailyioB ¢ onpenereHHpIM
paciiupCHUEM Ha3HAYUM IOJIb30BATCIIbCKYIO NKOHKY.

OdopmIieHUE ITaBHOTO OKHA ¥ MEHIO TI03aUMCTBYeM U3 pazdena 16.2 (mactunr 16.3).

B nmanenu HaBuraropa BeiOepuTe rpynmny «/Ipyrue KOMIoHeHThI» U 100aBbTE B HE€ KOMITIOHEHT
«JlnanoroBoe OKHO BbIOOpa (aitnay. HacTpoiiku nmaHemu mo yMOJIYaHUIO MOYKHO HE MEHSTh.

Jlo6aBbTE OMepaToOpbl UMIIOPTA B HAYAJIO KOJIA MPOCKTA:
import java.io.File;

import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

import javax. swing.*;

import javax.swing.filechooser.FileFilter;

O06paboTunk myHKTa MeHI0 Open UMeeT CIEAYIONINI BUI:

// Co3maeM quasior OTKpHITHS (aiina

int ret = fileChooser.showSaveDialog (this);

// TIpogomKkaeM Mmociie 3aKpbITHs OKHA

if (ret == JFileChooser. APPROVE_OPTION) {

File file = fileChooser.getSelectedFile ();

try {

// UutaeM conepkumMoe Qaiiyia B TEKCTOBYIO 00JIaCTh
textView.read (new FileReader(file.getAbsolutePath ()), null);
// BeiBotUM UM# (haiisia B 3ar0JIOBOK TJIABHOTO OKHA
this.setTitle(file.getName ());

} catch (IOException ex) {

System.out.println («IIpo6mema gocrymna k daiiny: "+file.getAbsolutePath ());

§
} else {



System.out.println («Omeparus oTMEHEHA. »);

§

OOpaboTUrK MyHKTa MEHIO Save UMeeT CIIeAYIONTUI BU/I:
// Co3maem amainor coxpaneHus (aiina

int ret = fileChooser.showSaveDialog (this);

// TIpotoJmKaeM TOCIe 3aKPBITUST OKHA

if (ret == JFileChooser. APPROVE_OPTION) {

File file = fileChooser.getSelectedFile ();

try {

/I CoxpaHsieM coJIep>KHMOe TEKCTOBOM 00J1acTu B (aii
textView. write (new FileWriter(file.getAbsolutePath ()));
// BeiBotMM UM# (aiisia B 3aroJIOBOK TJIABHOTO OKHA
this.setTitle(file.getName ());

} catch (IOException ex) {

System.out.println («IIpo6rema gocrymna k daiiny: "+file.getAbsolutePath ());
§

} else {

System.out.println («Omeparust OTMEHEHA.»);

}

Nwmeiite B Buay, uro meron write (File) B peanmzammu SDK mis OC Windows He TipoBepsieT
Hanmuue ¢aina nepen 3anuckio! Eciu ¢aiin yxke cynecTBoBall, ero coaepKumMoe Oyaer
nepenucano 0e3 npeaynpexaeHus. [lepes 3anmuceio BbI JODKHBI CAMOCTOSITENTEHO IPOBEPUTH
Hannuue ¢aira MetoioM exist () 1 OTCYTCTBHE aTpuOyTa 3ampeTa 3anucu MeTojoM canWrite ().

CamocTodaTenbHO A00aBbTE B KO 00pab0oTUMKa KHOTIKM Save yKa3aHHbIE IPOBEPKH U BBINIOJIHSANTE
nepes3anuch UMeronerocs ¢aiiaa ToIbKO ¢ COTrIacus MOJIb30BaTes.

O6paboTunk myHkTa Close IpOCTO 3aKpHIBACT MPUIIOKCHHE:
System. exit (0);

Ha sTom sTarne npuiokeHne MO>KHO MCIIONB30BATh IS IIPOCMOTPA, CO3/IaHUS M PEIAKTUPOBAHHUS
TEKCTOBBIX (haitioB. Ho MbI 100aBUM B OKHO AMANOra JOMOJHUTEIBHYIO (DYHKIIMOHATBHOCTB.
[Tonp30BaTens CMOKET BHIOMPATH TpU GUIBTpa N0 TUILY (aiinoB: Bee ¢aitnsl (All Files), TekcroBbie
daiinbl (.txt) u Qaiiel TekcTOBBIX JIOTOB (.log). Jlmst daiinos ¢ pacmmpenueM. log MbI 3a1a1um
HOBYIO MKOHKY B OKHE JHaJoTa.

IHoab3oBaTenbeckuii GuAbLTP PaiI0B 10 PACIIUPEHHUIO

Kinacc JFileChooser pacmonaraeT 1ByMsi METOaMH| JUTsl HACTPOUKH (puimbTpa (haidioB mo Tumy:



setFileFilter (FileFilter) — ycranaBnmuBaeT ogunounsiii pmiibTp kiacca FileFilter mo 3amanaomy
nMeHH (¢aiina (WK pacliupeHuIo).

addChoosableFileFilter (FileFilter) — no6aBnsieT onuuio BEIOOpa B paCKPHIBAIOIIUIACS CIIMCOK
muanorooro okHa Files of Type.

YrtoObI cO3AaTh MOJIB30BATENLCKUN (GHIIBTP, HY’KHO MEPEONPEACTUTh METO bl a0CTPAKTHOTO Kiacca
FileFilter. 3a01H0 M0GaBUM B KIIaCC KOHCTPYKTOP, YTOOBI MOKHO OBIIIO CO371aTh HECKOJIBKO Pa3HBIX
GuIbTPOB. BO3MOKHBIN BapuaHT peain3aiiu KJiacca MOXKET BBITIISICTh TaK:

class MyFilter extends FileFilter {
String filetype; // pacimpenue umenu ¢aiina

String description; // cTpoka onrcanus Tumna Qaiia

MyFilter (String f, String d) {
this.filetype = f;
this.description = d;

}

@Override
public boolean accept (File file) {
/I JommyckaeT oToOpakeHHe TOJIBKO KaTaIoroB win (aiiioB ¢ pacmmpenueM filetype

return file.isDirectory () || file.getAbsolutePath ().endsWith (filetype);
§

@Override
public String getDescription () {

return description;

b
b

KoHcTpykTOp Ki1acca MmoydaeT JBa CTPOKOBBIX apryMeHTa — TU ¢aiiia (paciuimpeHne) U OTMCaHne
tuna ¢aina, orodpaxaemMoe B CTpoke crucka. [Ipu co3mannuu okHa BeIOOpa (aiisia dIK3eMILIsp
JFileChooser mepebupaeT coaepKUMOe TEKYIIEro KaTajiora v JijIs KaXI0TO dJIEMEHTa KaTrajora
3arpalmBaeT «coriacue» ¢puibTpa. Meroa accept () Hamero GuiIbTpa BO3BpAIAeT JOTHYECKOe
3HAaYEHHE true TOJIbKO B TOM CIIy4yae, €CJIU 3JIEMEHT SIBJISIETCS BJIOKEHHBIM KaTaJlOroM, WIH €CIH
AJIEMEHT SIBIISIETCS (ailJIoM C 3a/IaHHBIM PACIIUPEHHEM.

JloGaBbTe ko1 Kiacca MyFilter B ko riiaBHOTO OKHA. B KOHCTPYKTOP TJ1aBHOTO OKHA 100aBbTE B
CTPOKH:

fileChooser.addChoosableFileFilter (new MyFilter (». txt», «TexctoBbie daitibr (*.txt)»));

fileChooser.addChoosableFileFilter (new MyFilter (». logy, «®aitnbr nora npunoxxenus (*.log)»));



Teneps npu co3aanuu okHa npuiiokeHus B komnoneHT JFileChooser OyayT no6aBneHs! 1Ba
¢mIbTpa, a B CIIUCKE BHIOOPA MOABATCS JABE onuuu (puc. 16.15).

|£ Open X
Lookln: | (& Examples w (@) © )| )= e
Q activity log
1 manual tet
File Mame:
Files of Type: Eﬂﬁu I~
All Files
TekcToEsle Gannk (* )
Dannel Nora npunoxerns (*log)

Puc. 16.15 Tlons3oBaTenbekuii GunbTp mo TUITy (aiina

@uiabTp A rpynns! ¢aiijios

Kak cnenare, 9T00b! GUIBTP MPOIYCKAT 3aJaHHYIO TPYIIITY THIIOB, HATPUMEpP TpaduvecKue
daitne? MoxHO 106aBUTH B MeTOT accept () Habop ycIoBUH, CBs3aHHBIX Jiorndeckum NI
(omeparop ||):

@Override

public boolean accept (File file) {

return file.getAbsolutePath().endsWith(".gif») ||
file.getAbsolutePath().endsWith(".jpg») ||
file.getAbsolutePath().endsWith(".png») ||
file.getAbsolutePath().endsWith(".bmp»);

}

@Override

public String getDescription () {

return «I'paduueckue daiins gif, jpg, png, bmp»;

}




bonee cnoxHblii, HO THOKHI cr1OCOO — MepeiaBaTh B KOHCTPYKTOP (UIIbTPA CTPOKOBBIA MacCUB
JOIMYCTUMBIX pacIIMpeHuid (hailyioB, U B peann3anuu Metoa accept () MpoBepsTh paclIupeHne
(haiina Ha COBMAZEHUE C OAHUM U3 IIEMEHTOB MaccuBa. CaMOCTOSATENIFHO peaiu3yiiTe 3TOT CIocoo.

3ameHa nkoHok daiijioB

MBI MOKEM ¢ JIETKOCTBIO 3aMEHHUTh MKOHKH y (DaiiiIoB ¢ 3alaHHBIM pacmupenuem. /i 3Toro
HY)KHO Hamucathb paciupenue kinacca FileView u nepeonpenenuts B Hem Meto1 getlcon (). Onqun
N3 BO3MOJKHBIX BAPHUAHTOB BBITJIAAWUT TAaK:

class MyFileView extends FileView {
String ext;
String pict;

Icon icon;

MyFileView (String e, String p) {

this. ext = e; // pacmupenue umenn Qaiina

this. pict = «src/images/"+p; // myTh K Qaiiny HKOHKH
this. icon = new Imagelcon (pict);

}

@Override
public Icon getlcon (File f) {
if (f.getAbsolutePath ().endsWith (ext)) return icon;

else return null;

b
b

Konucrpykrop kimacca MyFileView nosrydaer 1Ba aprymeHnTa — pacimmupenue (aina, st KOToporo
Ha/I0 3aMEHUTH UKOHKY U TyTh K (ailily MKOHKH B pecypcax npuioxenus. [Ipu moaroroske
O0TOOpaXEHUS TUATIOTOBOTO OKHA MPOUCXOIUT 3aMeHA MKOHKH Y BCeX (DaliioB, paclIupeHue
KOTOPBIX COBIIAZIACT C 3aIaHHBIM.

B KOHCTpPYKTOp TJTaBHOTO OKHA PUIIOKEHUS I00aBbTE CTPOKY:
fileChooser.setFileView (new MyFileView (». log», "Log.png»));

OTa KOMaH/1a yCTaHABIIMBAET IOJIb30BATEIHCKOE OTOOpaXKEHHE, TTepeiaBasi B KaUeCTBE apryMEHTOB
pacmupenue Qaiisia u uMs Qaiisia *KOHKH.

MBpI He MOKeM HCII0JIb30BaTh MeTo/] setFileView () HECKOIBKO pa3 mopsl, YTOOB 3aMEHHUTH
MKOHKH Y HECKOJIbKUX TUTIOB. JIJIsl penieHus moJoO0HOH 3a/1a4i MOYKHO TIepenHcaTh pealn3aliio
Metoa getlcon () Takum 0Opa3oM, YTOOBI OH MOTYYa]l MACCHBBI PACIIUPEHHUN U UMEH UKOHOK,



Y BO3BpAIllaJl Hy)KHYIO UKOHKY IPU COBIIAJICHUU paciiupeHus (aitia ¢ 0JHUM U3 2JIEMEHTOB
MaccHBa pacimpeHuil. Hanummre 3Ty peanu3anuio caMOCTOSTEIBHO.

Bepuurecs k pucynky 16.15. OGpatute BHUMaHue, 4TO UKOHKa (haiina activity. log 3amenena
n3o0paxeHuem u3 ¢aitta Log.png, KOTOpbIi OBLT TPEeIBAPUTEILHO TIOMEIICH B IMAINKY MPOEKTa
images, rac y>xe HaXO0AWJIMCb NKOHKHU JIS1 ITYHKTOB MCHIO.

[TonHBI TUCTUHT TpUMeEpa NPUBEEH B JIUcTUHTE 16.4.

JInctunr 16.4 llpumep ucnosan3osanus guajora JFileChooser B okHe BbiOopa (aiiios
import java.io.File;

import java.io.FileReader;

import java.io.FileWriter;

import java.io.IOException;

import javax. swing.*;

import javax.swing.filechooser.FileFilter;

import javax.swing.filechooser.FileView;
public class myJFrame extends javax. swing. JFrame {

public myJFrame () {

initComponents ();

setLocationRelativeTo (null);

/I JoGaBnsieM GUIBTPHI IO PACHIMPEHUIO B CIICOK BEIOOpA
fileChooser.addChoosableFileFilter (new MyFilter (». txt», «TekcroBble (aiiabl (*.txt)»));

fileChooser.addChoosableFileFilter (new MyFilter (». log», «@aii1bl J10ra NpUI0KEHUS
(*.log)»));

// 3ameHsieM UKOHKY (hailsioB ¢ pacmupenuem. log

fileChooser.setFileView (new MyFileView (». log», '"Log.png»));
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void OpenActionPerformed(java.awt.event. ActionEvent evt) {
/I Co3maeM quaiior OTKphITHS (aiina
int ret = fileChooser.showOpenDialog (this);

// TIpogomKaeM Mmociie 3aKpbITH OKHA



if (ret == JFileChooser. APPROVE_OPTION) {

File file = fileChooser.getSelectedFile ();

try {

// UutaeM conepkumMoe Qaiisia B TEKCTOBYIO 00JIaCTh
textView.read (new FileReader(file.getAbsolutePath ()), null);
// BeiBotuM UM# (haiisia B 3aroJIOBOK TJIABHOTO OKHA
this.setTitle(file.getName ());

} catch (IOException ex) {

System.out.println («IIpo6aema gocryna k gaiiay: "+file.getAbsolutePath ());
}

} else {

System.out.println («Onepanusi oTMeHeHa.»);

}

}

private void SaveActionPerformed(java.awt.event.ActionEvent evt) {
// Co3maeM quanior coxpaneHus Qaiina

int ret = fileChooser.showSaveDialog (this);

// TIpoaomKkaeM Mmocie 3aKpbITHs OKHA

if (ret == JFileChooser. APPROVE_OPTION) {

File file = fileChooser.getSelectedFile ();

try {

/I CoxpaHsieM coJIep>KHMOe TEKCTOBOM 00J1acTu B (aiin

textView. write (new FileWriter(file.getAbsolutePath ()));

// BeiBotuM UM# (haiisia B 3aroJIOBOK TJIABHOTO OKHA
this.setTitle(file.getName ());

} catch (IOException ex) {

System.out.println («I[Ipo6aema nocryna k gaiiay: "+file.getAbsolutePath ());
}

} else {

System.out.println («Onepamnusi oTMeHeHA.»);



}
}

private void CloseActionPerformed(java.awt.event.ActionEvent evt) {
System. exit (0)
§

// KImacc MOJIb30BATEIBCKOTO (PMIIBTPA TI0 PACIIUPEHUIO
class MyFilter extends FileFilter {
String filetype; // pacmmpenue nmenn ¢aiina

String description; // crpoka onucanus Tuna dgaiiaa

MygFilter (String f, String d) {
this.filetype = f;
this.description = d;

}

@Override
public boolean accept (File file) {
/I JomyckaeT oToOpakeHHe TOJIBKO KaTaJIoroB win (aiinoB ¢ pacmuperueM filetype

return file.isDirectory () || file.getAbsolutePath ().endsWith (filetype)
}

@Override
public String getDescription () {

return description;

}
}

// Pacmupsiem kiacc FileView

class MyFileView extends FileView {
String ext;

String pict;

Icon icon;

MyFileView (String e, String p) {



this. ext = e; / pacimpenue nmenu ¢aiina
this. pict = «src/images/"+p; // myTh K Qaiiny HUKOHKH
this. icon = new Imagelcon (pict)

}

@Override
public Icon getlcon (File f) {
if (f.getAbsolutePath ().endsWith (ext)) return icon;

else return null;

}
}

public static void main (String args []) {
[31ech pacnonokeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

[31ech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}

NnaBa 17. Npadomka n rpadpmyeckne NpUMNTUBDLI

Hagpix paboThI ¢ rpaduecKuMU HHCTPYMEHTaMH — BBIBOJI TpadUKOB (DYHKIMN, pUCOBaHUE
YepTexKen, CO3/IaHNe PACTPOBBIX M300paKEHUN U KapT — YyacTo TpeOyeTcs mpu pa3padoTke
MIPUJIOKEHUH JTF0O0TO YPOBHS cliokHOCTH. Tema rpaduku Java oueHb OOMHIpHA M MOYKET 3aHSTh
He oJIHy T1aBy. Ho B pamkax BBOJHOTO Kypca MBI OTPaHUYUMCS] pACCMOTPEHUEM 0a30BbIX TIOHSITHI
Y MIPUEMOB pabOThI. DTOro Marepuaina OyJeT T0CTaTOUYHO I pa3pabOTKU MPUIIOKEHUN
Ha4YaJIbHOI'O YpOBHH.

JIro6oii 00bekT kitacca Component UMeET epaghuueckuti KonmeKkcm, B KOTOPOM pa3MeIiaeTcs
001acTh pUCOBAHUS U BbIBOJIa TeKCTa. KOHTEKCT CONEPIKUT TEKYIIUN ygem pucosanus, yeem ghoua
(o6wexThI Kmacca Color) u mexywutl wipugpm nns BeiBoga Tekcta (00bekT kinacca Font). B kaxkaom



KOHTEKCTE OIpeJIeNIeHa CBOSI CUCTEMA KOOPAMHAT, HA4aJI0 KOTOPOM PACIIOJIOKEHO B JIEBOM BEPXHEM
yriy obsactu pucoBanus komnoHeHTa. Ock X HalpaBiieHa BIIPaBO, OCh Y HAIpaBIcHA BHU3.

DaKTUYEeCKH, MBI MOXKEM PUCOBATh HA JTIOOOM BUMMOM KOMIIOHEHTE, JIaXKe Ha KHOIIKE MJTM TTAHEITN
MEHIO, HO Yallle BCEeTO Il PUCOBAHUS HCIIOJIB3YIOT MIOBEPXHOCTH OT/IENBHOTO (hpeiimMa miv maHemH.

Jlnst paboThI ¢ rpadudeckuM KOHTEKCTOM IpeTHa3HaueHbl abcTpakTHbIE Kinacchl Graphics

u Graphics2D u3 makera java.awt. Peanu3arus rpaguaeckoro KOHTEKCTa 3aBUCUT OT TpaduyuecKoit
wiatgopmbl OC, MOATOMY MBI HE MOKEM HETIOCPENICTBEHHO CO3/aTh dK3eMIup kinacca Graphics
wm Graphics2D. Ho BupTyanpHas MammHa Java peanu3yeT METOJIbl U CO3/IaeT IK3EMIUISIPBI ATUX
KJIACCOB JIJIs1 KOMIIOHEHTOB.

Knacc Graphics ObuT co3aH paHbllle ¥ MpeAaracT OorpaHUYCHHBIE BO3MOKHOCTH ISl PUCOBAHUS
u paboTsl ¢ TekcToM. Kitacc Graphics2D mosBHIiICS 103Ke B COCTaBe IMaKeTa java.awt Kak OCHOBa
cuctembl maketoB Java 2D. HoBas rpadudeckas cucrema Java 2D o0mamaeT mupoKuM HaOOpoM
WHCTPYMEHTOB, BKIIIOUYasi BO3MOKHOCTH BBIOOpA Iepa, PaIMEHTHYIO 3aJIUBKY, TpaHC(HOPMAIIHIO
CHUCTCMbI KOOpJMHAT U MHOTHC JPYIrUc ONIHH. Ho Mb1 6YZ[€M JABUTaTbCs 10 HApaCTaHHIO
CJIOHOCTH — CHaYajia pacCCMOTPUM HamboJiee BocTpeboBaHHbIe MeTO Ikl Kitacca Graphics.

17.1 MeToabl knacca Graphics

[lepen pucoBanueM rpaguueckoro NpUMUTHBA Mbl MOKEM 3aJ1aTh TEKYILUN LBET AJIsi MHCTPYMEHTA
PHCOBaHUS 1 TTapaMeTphl MPHUQPTA, KOTOPHIM BEIBOAUTCS TEKCT B 001acTH pucoBanus. LgeT pona
MOJKHO 33JaTh JBYMsI CIIOCOOaMHM:

— HacTpouthb 1IBETOBYIO CXeMY KOMITIOHEHTA, Ha KOTOpPOM OyZieM pHcOBaTh (Harmpumep, IBeT GpoHa
YHUBEPCAIbHOU MaHENHN).

— HaxpbITh BCIO 001aCTh pUCOBAHMSI IPSIMOYTOJIBHUKOM C 3aJIMBKOM HY)KHBIM LIBETOM, a IOTOM
pHCOBATH MTOBEPX MPSAMOYTOJIbHUKA.

17.1.1 PaGora ¢ userom

Merton setColor (Color newColor) 3amaet Tekymmii IBeT UIst pUcoBaHMs. B kauecTBe aprymeHTa
MeTo ] rosry4daeT 00bekT Kiacca Color, Uit KOTOPOTO HMEIOTCS CEMb OCHOBHBIX KOHCTPYKTOPOB:

Color (int red, int green, int blue) — co3gaer uBer moxenu RGB u3 Tpex cocraBistonux. 3HaYCHHE
Ka)KJ0M COCTaBIISONMIEH MOKeT MeHAThCs oT 0 10 255 ¢ marom 1.

Color (float red, float green, float blue) — mo3BossieT MEHATH HHTEHCHBHOCTh KOMIIOHEHTOB OoJee
MJIaBHO. 3HAYEHUS KOMIIOHEHTOB MOT'YT MeHAThCs B Auana3zone ot 0.0 mo 1.0, nanpumep Color
myColor = new Color (0.12f, 0.37f, 0.91);

Color (int rgb) —3amaet Tpu cocTaBiIsIOIINE IBETA OAHUM YUCIOM. butel 0—7 conepikar CHHIOIO
COCTaBJIAIONIYIO, OUTHI 8—15 conepKat 3eJeHYI0 COCTABISIONIYIO, a OUThI 16—23 KpacHyto,
nanpumep: Color myColor = new Color (0x8F48AF);

YeTBepThIM MMapaMeTpoM KOHCTPYKTOPA MOXKET SIBISATHCS aibgha — MPO3PAYHOCTD I[BETA
(po3pavHOCTh TpadUUECcKOro MPUMUTHBA, OKPAIIIEHHOTO 3TUM I1BeToM). Ecnn anbda paBHa
255 nnum 1.0f, To npUMUTHB HEMpO3padeH U HIKHUH [BET HEe IpocBeunBaeT. Ecnu anbda paBHa
0 mum 0.0f, To IPUMHUTHB TOJTHOCTHIO MTPO3payueH U HE BUJIEH Ha SKpaHe. [IpoMexxyTodHbIe
3Ha4eHUs aJIb(bl MO3BOJISAIOT CO3JATh NOIYIPO3pAYHOE U300paKeHNE, CKBO3b KOTOPBII
MPOCBEYMBACT (OH.

B crnenyromux qByx KOHCTpYKTOpax 3Ha4eHHUE alib(bl MPOMUCAHO OTACIbHBIM 3HAUEHHUEM

Color (int red, int green, int blue, int alpha);



Color (float red, float green, float blue, float alpha);

Color (int rgb, boolean hasAlpha) — B 3ToM KOHCTpyKTOpE 3HaUEHUE alTb()a-COCTABIISIONIEH
pacrionaraercst B Outax 24—31, u yunutsiBaetcs, eciu napamerp hasAlpha pasen true. B uaom
cirydae anbda CYuTaeTCs paBHOM 255 HE3aBUCUMO OT CTapIIUX Pa3psiioB YHcia reb.

Color (ColorSpace cspace, float [] components, float alpha) — mo3Bossier co3aaBarh BET HE TOJIBKO
B 11BeToBo# Mojaenu RGB, Ho u B Mogensx CMYK, HSB, CIE XYZ, onpeneneHHbIX 00bEKTOM
kiacca ColorSpace.

Jlist yripotieHust o 100pa 1BETa MOKHO BOCIIOIB30BATHCS OJTHOM U3 TPUHAALATH TOTOBBIX
koHctaHT kiacca Color: BLACK, BLUE, CYAN, DARK GRAY, GRAY, GREEN,
LIGHT GRAY, MAGENTA, ORANGE, PINK, RED, WHITE, YELLOW, nanpumep:

setColor (Color. BLUE);

Knacc SystemColor conep>XuT KOHCTaHTbI, COOTBETCTBYIOIINE CUCTEMHBIM LIBETaM 0(pOPMIICHHS
pabodero croJia, OKHa, MEHIO U Tak Jajnee. C MOMOIIbIO STHX KOHCTAHT Bbl MOXKETE 0(OPMUTH
uHTEepQEic MPUIOKEHNS CTAaHJAPTHBIMU IIBETaMH rpauaecKoil 000I0UKH OTIepAllHOHHOM
CUCTEMBI, B KOTOPOH 3aIyllIEHO MPUIIOKEHHUE.

Ecnu Hy)XHO BBIIETUTH OJTMH KOMIOHEHT OTHOCHTEIBHO JIPYTOTO 32 CUET IPKOCTH, TO MOYKHO
MPUMEHUTH K TEeKylieMy 1BeTy Meton brighter () s momydeHust 6oJiee SpKOTo BETa MITM METO/T
darker () st Goiee TEMHOTO LIBETA.

17.1.2 Paborta co mpudTamu B rpagpu4ecKOM KOHTEKCTe

HaGop mpudToB — CII0KHBIN CHCTEMHBI KOMIIOHEHT C MHOKECTBOM IapaMeTPOB, KOTOPHIHA
3aBUCHT OT OIIEPALIMOHHON CUCTEMBI M MOXKET IOCTaBUTh HEMaJo Npobiem. B HalieM BBOJHOM
Kypce MbI He OyieM BHUKATh B TOHKOCTH T€OPUH HIPU(TOB U OTpaHUIUMCS 0A30BBIMU 3HAHUSMHU.

Merton setFont (Font newFont) 3agaer Texymuii mwpudt 1t BeiBoga Tekcra. Ciaenyer NOMHUTD,
4TO MpU paboTe B rpa)iueckoM KOHTEKCTE Mbl UMEEM JIETIO C epaghuueckum npeocmasienuem
mpudTa. [Ipu BIBOAE TEKCTa HaUepPTaHUE KAXKIOTO CHMBOJIA PACTIOIaraeTcsl Ha 3aJaHHOM MO3UITNH
B BH/JIE paCTPOBOT0 N300paKEHMUSL.

Oo6mnexT kiacca Font XxpaHUT HauepTaHUSI CHMBOJIOB M MOKET OBITH CO3/IaH MPH MOMOIIU JIBYX
KOHCTPYKTOPOB:

Font (Map attributes) — coznaer o0bekT mpudTa ¢ 3a1aHHBIM HabopoMm aTpuOyToB. Kitroun
Y 3HaYSHUS aTpUOYTOB 3a/1al0TCsl KOHCTaHTamu Kitacca TextAttribute. 3To HOBBIN KOHCTPYKTOP,
KOTOpBIH Hcrosb3yeTcs B Java 2D. MblI paccMOTpUM €ro pUMEHEHHE MO3XKeE.

Font (String name, int style, int size) — co3maetr 00beKT mpudrTa Mo UMEHU name, co CTHIIEM style
1 pazMepoM size. [Ipoctoit HO 3((HEeKTUBHBINH KOHCTPYKTOP, KOTOPBI IIUPOKO MPUMEHSIETCS TI0 ceit
JIeHb, BKJroyas Java 2D.

ApryMeHTOM name MOKET ObITh CTpOKa ¢ (PM3NYECKUM UMEHEM MIpH(Ta B cucTeMe (Hanpumep,
«Times New Romany) i norndeckoe nms mpudra u3 crangaptHoro Habopa «Dialogy,
«Dialoglnput», «Monospacedy, «Serifh, «SansSerif», «Symbol». Eciiu name nmeer 3rauenue null,
TO 3axaercs mpudt Java no ymonmuanuto 4 ganaoi OC.

[Tpu 3amycke MPUIIOKEHHS JIOTHYECKOMY UMEHH MIPUQTA COTIOCTABISAETCS OJIUH U3 (PU3UIECKUX
mpudToB onepannonHoi cucremsl. Hanmpumep, B OC Windows nornueckomy umenu «Serifh
comoctarsiercst mpudt ¢ umerem «Times New Romany. Tabmuria corocTaBiieHUss UMEH XPAaHUTCS



B BUPTyaIbHOU MamwuHe Java. HyxHble puQThI JODKHBI PUCYTCTBOBATEH B COCTaBe MIPpU(PTOB
OC. OrcyrcTBytomue mpu@Thl 3aMEHSAIOTCS Ha MPUDT MO YMOTUAHUIO.

CrapaiiTech HE UCIIOJIB30BaTh peAKUe MPUPTHL. 3aMeHa OTCYTCTBYIOLIETO MpU(Ta HA WIPUPT
10 YMOJIYaHUIO MOYKET UCTIOPTUTH AU3aiiH npuiiokeHus. B coctas Java SE BxoauT cemelicTBo
mpugdros Lucida. Ucnonb3ys mpudt u3 cemerictsa Lucida, Bbl MOXkeTe ObITh yBEPEHBI B €T0
HaJIMYHUU.

Ecnu B cucteme ycTaHOBJIEHO MHOTO IIPU(TOB, TO MPH IEPBOM 3aIyCKE MPHIIOKEHHSI MOXKET
BO3HUKATh 3a/IepKKa J10 2—3 CeKyH], N0Ka Java-MallnHa MoIy4aeT CIUCOK IPUPTOB U3 CUCTEMBI.

Crunp wpudra 3a1aeTcst 01HOM U3 KOHCTAHT Kiacca Font:
BOLD — noxyXupHBbIii,

ITALIC — kxypcus,

PLAIN — oObI4HbIH.

[TomyXupHBIN KypCUB IIOJIy4aroT olnepanuen jorudeckoro M:
Font.BOLD|Font.ITALIC.

Pa3mep size Beipaxaetcs B Tunorpadckux nmyHkrax. B Poccun u HeKOTOpbIX Jpyrux crpaHax
tunorpagckuil myHKT paseH 0,376 mm. Ho B koMIbIOTEpHOM rpauke IpUMEHSETCS aMepUKaHCKUI
tunorpadckuit myHkT 0,351 mm (1/72 nroiima).

Ecnu conepxMoe CTpOKHU TEKCTa 3apaHee HE OIPEIEIIEHO, TO IIPU BbIBOJIE CTPOKHU B 30HY
pHUCcOBaHMsI TOTpeOyeTCs y3HATh €€ pa3Mepsbl. Mcxons n3 TeKylero pasMepa CTpoKH, pu
HE0OX0IMMOCTH MO>KET OBITh BBIUMCIIEH HOBBIN pa3Mep HIpu(Ta WM HOBbIE KOOPAMHATHI HaYaIa
CcTpoku. B cBOIO 04epenb, pazMep CTPOKH ONpeeIsieTCs pa3MepaMu 3eMeHToB mpudra. Hadop
9TUX Pa3MEPOB Ha3bIBAeTCsl METpUKOH mpudra (puc. 17.1).

ascent

height

descent
, leading

Puc. 17.1 OcHoBHBIE 37IEMEHTHI pa3MEPHOCTH IpUPTa

baseline — Hecy11as TMHMS, Ha KOTOPYIO ONUPAIOTCS KOPIYCHBIE YaCTH 3JIEMEHTOB IIpu@Ta 6e3
ydeTa CBUCAIOIIUX YIEMEHTOB.

leading (MHTEPIMHBSIK) — PACCTOSIHUE MEXKAY CaMOl HU)KHEW TOUKOM CBUCAIOIIMX 3JIEMEHTOB
U BEPXHEN TOYKOW BBICTYIAOIIUX 2JIEMEHTOB CIEAYIOLIEH CTPOKH.



descent — pacCcTosAHnuEC OT 0a30BOM JIMHUHU J10 KOHIIa CaMOro JJIMHHOI'O CBUCArOIICro 5JICMCHTA.

ascent — paccTosHuE OT 0a30BOM JIMHUM JI0 CAMOM BBICOKOH TOUKH MPOTIMCHOM OYKBBI HITH
BBICTYAIOUIEH YaCTH CTPOYHOU OYKBBI.

height — cymma 3nauenwmii leading + descent + ascent.

Mertpuka mpudTra J0CTYITHA Yepe3 MEeTOIbl abcTpakTHOTO Kitacca FontMetrics. [[ist momydenus
00BEKTa METPUKH CIIEIYeT UCIoJIb30BaTh MeTo 1 getFontMetrics (Font f). 3arem k nmonmydeHHOU
MCTPHUKE MOXKHO IMPUMCHUTD CIICAYIOIINUEC METO/IbI:

charWidth (ch) — mupuna cumBoa ch.

stringWidth (str) — mmpuna cTpoku str.

getLeading () — 3Hauenue leading.

getAscent () — cpeaHee 3HaueHuUE ascent.
getMaxAscent () — MakcUMaIbHOE 3HAUYEHHE ascent.
getDescent () — cpenHee 3HaueHue descent.
getMaxDescent () — MakcumansHOE 3HaueHue descent.
getHeight () — 3rauenue height.

HcxonHoi Touko# rpa)uueckoro NpUMHUTHBA, OTHOCHTEIBHO KOTOPOW BBIMIOJHSIETCS PUCOBAHNE,
SIBJISIETCS JIEBAs 6epxHAA TOUKa. HO I CTPOKM TEKCTa OTIOPHOM SIBJISIETCS JIEBAsl HUJICHAS TOUKA,
pacmoJiokeHHast Ha 6a3oBoit muHuM (baseline).

17.1.3 BeiBoa TekcTa metogamu kjaacca Graphics
drawString (String s, int X, int y) — BEIBOJUT CTPOKY S HAUMHASI C 33/IaHHBIX KOOP/IMHAT.

drawBytes (byte [] b, int offset, int length, int X, int y) — BerBoauT length anemenToB MaccuBa
OaiiToB b, HaunHas ¢ uHjaekca offset.

drawChars (char [] ch, int offset, int length, int x, int y) — BeiBoauT length snemeHTOB MaccuBa
CHUMBOJIOB ch, HaunHas ¢ nHaekca offset.

17.1.4 OcHoBHbIe rpaduyeckue Meroabl Kiaacca Graphics

drawLine (int x1, int y1, int X2, int y2) — BeIYepUYUBAET TEKYIIUM IIBETOM OTPE30K MPSMON MEKIY
TOYKaMH ¢ koopauHaTtamu (x1, yl) u (x2, y2).

drawRect (int x, int y, int width, int height) — 4epTuT IPAMOYroIBEHUK CO CTOPOHAMH,
napajieIbHBIMU KpasiM SKpaHa, 3a/1aBaeMblii KOOpAMHATAMH BEPXHETO JIEBOTO yria (X, ),
mpuHOi width mikcenoB u BeicoToi height mukcemnos.

fillRect (int x, int y, int width, int height) — npsMOyTONBHUK, 3aTUTHINA TEKYIIUM IIBETOM.

draw3DRect (int x, int y, int width, int height, boolean raised) — uepTuT «0OBEMHBII»
MPSIMOYTOJIbHUK, BU3YaJIbHO BBIICIISIONIUICS U3 TUIOCKOCTH PUCOBAHUS, €CIIH TlapameTp raised
paBeH true, WM BU3YaJIbHO BJABJICHHBIN B INIOCKOCTh, €CJIM TapaMeTp raised paseH false.



fill3DRect (int X, int y, int width, int height, boolean raised) — mpsIMOyroJIbHUK, 3QJTUTHINA TEKYIIIUM
I[BETOM.

drawOpval (int x, int y, int width, int height) — yepTuT oBaJ1, BIMCaHHBI B IPSAMOYTOJIBHHUK,
3aJJaHHbIN nmapaMmerpamu Metona. Ecim width coBnagaer ¢ height, To momyunrcs oKpy>KHOCTb.

fillOval (int x, int y, int width, int height) — oBas, 3amUTHII TEKYILIUM IIBETOM.

drawArc (int X, int y, int width, int height, int startAngle, int arc) — uepTuT Iyry oBaja, BINCAaHHOTO
B NIPSAMOYT'OJIbHUK, 33/1aHHBII IEPBBIMU YETHIPbMS NapaMeTpaMu. Jlyra uMeeT BEIMUUHY arc
rpajlycoB U OTCUUTHIBAETCS OT yria startAngle. Yros oTcunThIBaeTCs B Tpagycax oT ocu X.
[1070KUTENBHBIN YrOJI OTCUATHIBAECTCS IPOTUB YACOBOM CTPENIKU, OTPULATENBHBINA — II0 4YaCOBOMI
CTpEJIKE.

fillArc (int x, int y, int width, int height, int startAngle, int arc) — cerMeHT Ha OCHOBE JyT'H, 3TUTHIH
TEKYIIUM IIBETOM.

drawRoundRect (int x, int y, int width, int height, int arcWidth, int arcHeight) — yepTur
NPSIMOYTOJIBHUK C 3aKPYIJICHHBIMU YIIIaMU. 3aKpYyTJIEHUS] pUCYIOTCS Jyramu ¢ yriiom 90 rpaaycos,
BITMCAaHHBIMH B IPSIMOYTOJIbHUKH IMpHHO# arc Width u BeicoToii arcHeight, mocTpoeHHsIe B yriax
OCHOBHOTO TPSIMOYT'OJIHHKA.

fillRoundRect (int x, int y, int width, int height, int arcWidth, int arcHeight) — npsmoyronbHuk
C 3aKPYTJIICHHBIMH YTJIAMH, 3aJTUTHII TEKYIIM IIBETOM.

drawPolyline (int [] xPoints, int [] yPoints, int nPoints) — 4epTUT JTOMaHyO JTUHUIO C BEPIIUHAMU
B Toukax (xPoints [i], yPoints [i]) u unciom BepmuH nPoints.

drawPolygon (int [] xPoints, int [] yPoints, int nPoints) — 4epTUT 3aMKHYTYIO JJOMaHYIO JIMHUIO
(mosuron). ABTOMaTU4YeCKU JT0OABIISIET 3aMBIKAIOIIUM OTPE30K MEXKIY MEPBOM U MOCIIEIHEN
TOYKOM.

drawPolygon (Polygon p) — 4epTUT 3aMKHYTYIO JIOMaHYIO JTUHUIO (TIOJUTOH), BEPIIHHEI KOTOPOI
3a7aHbl 00beKTOM p Kitacca Polygon.

fillPolygon (int [] xPoints, int [] yPoints, int nPoints) — MoJMTroH, 3aJUTHIN TEKYIIIHUM IIBETOM.
Knacc Polygon npeanasnaden it paboThl ¢ MHOTOYTOJIbHIUKAMH U IMEET JIBa KOHCTPYKTOpa:
Polygon () — coznaer mycToit 0OBEKT.

Polygon (int [] xPoints, int [] yPoints, int nPoints) — aprymMeHTbI 33/1al0T KOOPIUHATHI BEPIINH
MHOTOyroJbHUKA (XPoints [i], yPoints [i]) 1 ux gucno nPoints. Eciu unciio BepIiuH MEHbIIE, 4eM
YHCII0 AJIEMEHTOB MAaCCUBA, JTUITHUE KOOPAUHATHI HTHOpHUpYtoTcs. Ecim uncno nPoints 6ombiie,
YeM YHCJIO DJIEMEHTOB MAaCCUBA, BO3HUKACT UCKITIOUUTEIbHASI CUTYAIIHS.

B coznmannbiii 00BEKT MOXKHO 100aBUTH BepinHbl MeTo0M addPoint (int x, int y).

Ha6op nornyecknx MeTo10B contains () mMo3BoJISI€T MPOBEPHUTH, HE JISKUT JIM BHYTPH MOJIUTOHA
TOYKa C 3aJaHHBIMU KOOpAUHATAMHU, OTPE30K HpSIMOﬁ WJIA MPSAMOYT'OJIbHUK!

boolean contains (int x, int y);
boolean contains (double x, double y);
boolean contains (Point p);

boolean contains (Point2D p);



boolean contains (double x, double y, double width, double height);
boolean contains (Rectangle2D rectangle);

JlBa MeTo/a intersects () MO3BOJSIOT MPOBEPHUTD, HE MEPECEKACTCS JIH C JAHHBIM MHOTOYTOJIbHUKOM
OTPE30K IPSIMOM, 3aJaHHBII ITapaMeTPaMHU METO/1a, WIH NPSIMOYTOJIbHUK CO CTOPOHAMH,
MapajuleJIbHBIMU CTOPOHAM JKpaHa:

boolean intersects (double x, double y, double width, double height);
boolean intersects (Rectangle2D rectangle);

Ha sTom nmepedeHb 0CHOBHBIX MeTOJI0B Kiacca Graphics ucuepmnat. Teneps Bbl TOTOBBI TPUCTYITUTh
K y4eOHBIM SKCIIEPUMEHTaM C Tpa(uKoii.

B maxkere 1i1aBHOro OKHa IOMECTUTE YHUBEPCAIBHYIO ITAHENIb U KHOIIKY. Y CTAHOBUTE B HACTPOMKaX
na”enu Oesnblif uBeT GpoHa. Mbl OyzemM pucoBath rpadguyeckre MPUMUATHBBI HA TIOBEPXHOCTH
naHenu. Komanapl prucoBanus Oy1yT BBITOJHATHCSA IO HAKATUIO KHONIKU. B Hauano koja no0aBbTe
pacUIMpPEHHBIN OIIEpaTop UMIIOPTA

import java.awt.*;

KOTOPBIH MOJIHOCTBIO 3aKPOET HAIIHM MOTPEOHOCTH B MIMITOPTE KJIACCOB JIJIS JJAHHOTO TIpUMeEpa.
Jlanee oOBSIBUM TIEPEeMEHHYIO TJIaBHOTO Kitacca Tura Graphics:

private final Graphics gp;

3areM B KOHCTPYKTOPE TJIABHOTO OKHA MOJYYHM JOCTYI K TpapruecKOMy KOHTEKCTY KOMIIOHEHTa
panel mpu momomu metona getGraphics () kmacca Component:

gp = panel.getGraphics ();

Teneps MbI MOKEM MPUCTYTATH K PUCOBAHUIO, CIIOJIB3Ys pa3IMuHbie MEeTOIbI Kiacca Graphics.
Ho B mporiecce pricoBanus OyaeM oOpamiathesl ke He K MMaHelH, a K ee TpaduIecKoMy KOHTEKCTY.

Koman el prcoBaHus MOMEIIEHBI B 00pa0OTYNK HaXaTHs KHOTIKH. Pe3ynbTar pucoBaHus
n3o0paxeH Ha puc. 17.2. NcxoaHblii KO NPUIIOKEHNS TPUBEAEH B TUcTHHre 17.1.

JIncTunr 17.1 PucoBanue rpadpuueckux NpMMUTHBOB cpeAcTBamMu Kiaacca Graphics

import java.awt.*;

public class myJFrame extends javax. swing. JFrame {

private final Graphics gp;

public myJFrame () {
initComponents ();

gp = panel.getGraphics ();
setLocationRelativeTo (null);

}



[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void buttonActionPerformed(java.awt.event. ActionEvent evt) {
// TIpsIMOYTOJIHUK CUHETO 1IBETA

gp.setColor (Color. BLUE);

gp. drawRect (10, 10, 70, 50);

gp.fillRect (90, 10, 70, 50);

// TIpSIMOYTOJIBHHUK CO CKPYTJIEHHBIMHU YTIIaMU
gp. drawRoundRect (170, 10, 70, 50, 15, 15);
gp.fillRoundRect (250, 10, 70, 50, 15, 15);

// JInuus 3eJI€HO0T0 1BETa
gp.setColor(Color.GREEN);
gp. drawLine (10, 70, 160, 70);

// OBait ceporo 1BeTa
gp.setColor(Color.GRAY);
gp. drawOval (330, 10, 70, 50);
gp.fillOval (410, 10, 70, 50);

// Iyra u ceKTOp MaJTMHOBOTO IBeTa, anb(pa = FF
gp.setColor (new Color (0xFF8F48AF, true));
gp. drawArc (10, 90, 80, 80, 0, 110);

gp.fillArc (100, 90, 80, 80, 0, 110);

// Cektop cuHero 1Beta, anbda = SF
gp.setColor (new Color (0xSF0000FF, true));
gp.fillAre (130, 90, 80, 80, 0, 110);

// ' TEKCT 4epHOTO I[BETA, pa3HbIe MIPUPTHI

gp.setColor (Color. BLACK);

gp.setFont (new Font («Arial», Font. BOLD|Font.ITALIC, 28));
gp. drawString («Arial Bold Italic», 10, 180);

gp.setFont (new Font («Times New Romany, Font.PLAIN, 28));



gp. drawString («Times New Romany, 250, 180);

// TlomyqaeM MeTpUKY TeKymiero mpudra

FontMetrics fm;

fm = gp.getFontMetrics ();

// BBIBOJTUM B TepMHUHAII MAaKCUMAJIbHYIO BBICOTY HIpudTa

System.out.println («Bbicora mpudra: " + fm.getHeight ());

// MHOTOYT'OJBHUK ITyPIIyPHOTO I[BETA, 0€3 3aJIUBKHU M C 3aJIMBKOM

gp.setColor(Color MAGENTA);

gp. drawPolygon (new int [] {25,145,25,145,25}, new int [] {205,205,265,265,205}, 5);
gp.fillPolygon (new int [] {155,275,155,275,155}, new int [] {205,205,265,265,205}, 5);
}

public static void main (String args []) {
[3aech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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}

[31ech pacnosnoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

}



H . ®
=~

Arial Bold Italic Times New Roman

v

Pucoeate

Puc. 17.2 Ilpumep pucoBanust mpuMUTHBOB cpeacTBamu Graphics

17.2 NMpobnema ncyesaroLero pucyHka

Ecnu BbI cBepHeTE, a 3aTeM pa3BepHETE 0OPAaTHO OKHO MPHIIOKEHHUS ¢ KOJOM U3 aucTuHra 17.1, Bac
KJIET HETIPUATHBIN CIOPIIPHU3 — PUCYHOK HcUe3HeT. Jleno B Tom, uto pucoBanue metogamu Graphics
BBITIOJTHAETCS] Ha 0TOOpaKeHUH Tpaduueckoro KoHTekcra. [Ipu cBopaurBaHuU M MOCIIEIYIOIEM
pasBoOpavrMBaHUN OKHO MPUJIOKCHHUA HC KYMCHBIIACTCA U YBCIIMYUBACTCA», a4 ITIOJITHOCTBIO
nepeprcoBbIBaeTCs 3aH0BO. I paduueckas nmoacucrema OC KoMITbIOTEpa IPU HEOOXOJMMOCTH
oOparmraercs K Java-MalmHe 1 HHAIMUPYET BBI30B MeTOAa paint () uist riiaBHOTO OKHA. Jlanee
BBI30BBI METOJIOB paint () CITyCKArOTCS BHU3 110 HEPAPXUH U IIPOUCXOIUT MEPEPUCOBKA BCEX
KOMIIOHEHTOB — (hpeiMOB, PAMOK, KHOIIOK U TIPOYUX DJIEMEHTOB OKHA. MBI MOKEM NMPUHYIUTEIHEHO
MepepUCOBATH JIFOOOW KOMITIOHEHT TIPH MTOMOIIN MeTo10B repaint () wiu update ().

Taxum 06pa3oM, 4TOOBI BOCCTAHOBUTH PUCYHOK ITOCIIE CBOPAYMBAHUS OKHA, HEOOXO MO
o0ecTeunThb ero mepeprucoBKy B Teie Metoaa paint (). J[i1st a3Toro mocratoyHo nepeonpenenuThb
MeToJ1 paint () B TJIABHOM KJIacce U JOOaBUTH B TEJIO METOJ1a KOMaH/IbI pucoBaHus. VICXOTHBIN KO
HOBOTO BapuaHTa MpUBEJCH B qucTuHre 17.2. Metox paint () morydaeT B KauecTBe apryMeHTa
rpadUUecKuii KOHTEKCT IITaBHOTO OKHA, TPOUCXOIUT MPOPHCOBKA 2JIEMEHTOB OKHA, 3aTEM
BBITIOJTHAIOTCS HAIIT KOMaH/Ibl PHCOBAHMSL.

Teneps npu cBOpaurBaHUN/Pa3BOPAYMBAHUN OKHA HAPHCOBAHHBIE rpauuecKrie MPUMUTHUBBI
YCHEIIHO BOCCTAHABIMBAIOTCS (TOUHEE, PUCYIOTCS 3aHOBO).

JIncTunr 17.2 llpumep nepepucoBKHu H3o0pakeHusi B Meroje paint ()
import java.awt.Color;

import java.awt.Graphics;

public class myJFrame extends javax. swing. JFrame {



private final Graphics gp;

public myJFrame () {
initComponents ();

gp = panel.getGraphics ();
setLocationRelativeTo (null);

}

// Tlepeonpenensiem meto paint ()
@Override

public void paint (Graphics g)

{

// BbI30B KOHCTPYKTOpA cynepKJjacca

super.paint (g);

/[ TIpAMOYTOJIbHMK CHHEr 0 IIBeTa
gp.setColor (Color. BLUE);

gp. drawRect (10, 10, 70, 50);
gp.fillRect (90, 10, 70, 50);

// TIpSIMOYTOJIbHUK CO CKPYIJIEHHBIMH YIJIaAMH
gp. drawRoundRect (170, 10, 70, 50, 15, 15);
gp.fillRoundRect (250, 10, 70, 50, 15, 15);

// JInnus 3eJiIeHOr0 IBETA
gp.setColor(Color.GREEN);
gp. drawLine (10, 70, 160, 70);

// OBaJ ceporo uBera
gp.setColor(Color.GRAY);
gp. drawOval (330, 10, 70, 50);
gp.fillOval (410, 10, 70, 50);

/I lyra u ceKTOp MaJIMHOBOT O 1IBeTa, ajibha = FF

gp.setColor (new Color (0xFF8F48AF, true));



gp. drawArc (10, 90, 80, 80, 0, 110);
gp.fillAre (100, 90, 80, 80, 0, 110);

/I CexTop cuHero usera, ajabda = SF
gp.setColor (new Color (0xSF0000FF, true));
gp.fillArc (130, 90, 80, 80, 0, 110);

}

[3aech pacnonoxkeH 010K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |
public static void main (String args []) {
[3aech pacnonoxkeH 010K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

// Variables declaration — do not modify
private javax.swing.JPanel panel,;

// End of variables declaration

}

Ho u 3T0T cnioco6 numMeer cymiecTBeHHbIN HeocTaToK. KoMaHabl pucoBaHMS )KECTKO BIUCAHbI

B aJITOPUTM IIPOPHUCOBKH OKHA. Eciiu MBI HapHucyeM HOBbIE IPUMUTHBBI B ITpoliecce paboThI
IIPOTpaMMBbl, OHH MCYE3HYT NpU CBOpaunBaHuM. [10 60IBIIOMY CUETY, IPOCTOE MepeonpeieiieHIe
MeTo/a paint () He pemaet mpoodIeMy MOTHOCTHIO.

D¢ dexTHBHOE pelIeHNnE 3aKII0YaeTCs B UCIIOIB30BAHUN OY(hepHo20 pucyHka — 00beKTa Kiacca
BufferedImage. OcobenHoCTh Oy(hepHOT0 PUCYHKA 3aKITFOYASTCS B TOM, YTO JJIsl €r0 XPaHCHHUS
OTBOJIUTCS OT/IENbHAs 00MacTh namsTH. [103TOMy npy CBOpaunBaHUK OKHA MPHIIOKEHHS
COJIepKIMOE PUCYHKA HE TepsieTcs. PakTHuecku, Oy(epHbIi pPUCYHOK — 3TO OOBIYHBINA PUCYHOK,
ISt KOTOPOTO pealn30BaHa BO3MOXKHOCTH IMTPOU3BOJIBHOTO PETAKTHPOBAHUS ITyTEM CBOOOIHOTO
oOUTOBOTO 0OpaIIeHHsI K TI000MY TTHKCEITIO.

[Topsimok AeWCTBUI IPH CO3/IaHUH COXPaHsAEMON Tpa(UKH BBITIISANT TaK:



— Cozmaem o0bekT OydepHoro pucyHka kiacca Bufferedlmage ¢ HyxHBIME pa3MepaMu U IIBETOBOU
cxemoi. Ilpu sxenanum OydepHbIil pUCYHOK MOKHO 3aIIOJIHUTH UCXOJIHBIM COJIEPKUMBIM
u3 rpadudeckoro Qaia.

— Ilepeonpenensem MeTo 1 paint () U JoOaBIIsIeM B HErO0 KOMaHIy MPOPHUCOBKH Oy(hepHOTo pUCYHKA.
Teneps npu KaxJ10M pa3BopauvBaHUU OKHA PUCYHOK 3aHOBO BBIBOJUTCSI HA DKPaH, HO y HAC
OCTaeTcs BO3MOXXHOCTh U JIAbIII€ PEAAKTUPOBATH H300paKeHHUE.

— IMomygaem rpadudeckuii KOHTEKCT Oy(EepHOTO PHCYHKA.

— Pucyem B pamkax rpadudeckoro konrekcra OydepHoro pucyHka. PrcoBanue BbIOIHsIEM
B IIPOU3BOJIBHOE BPEMS U B HY’)KHOM MECTE€ KOJIa IPOrPAMMBI — 9TO HUKAK HE CBSI3aHO C METOJIOM

paint ().

— BBIBOIMM pUCYHOK B rpadudecknii KOHTEKCT HY)KHOTO KOMITIOHEHTA (Hampumep,
Ha YHUBEPCAJIbHYIO TIaHEIb).

— ['0TOBBII PUCYHOK NPH HEOOXOAUMOCTH MOKHO COXPAHUTH B (haii.

JlaBaiiTe pazpaboTaemM HOBOE MPUIIOKEHUE HA OCHOBE JTUCTUHTOB 17.1 u 17.2. HaxaTue Ha KHOTIKY
PucoBatp 1o npexxHemy OyZeT 3aycKaTh KOMaH bl PUCOBaHUS TpauuecKUX IPUMHUTHBOB,

HO pUCOBaHHE OyJeT MPOWCXOIUThH B KOHTEKCTE Oy(epHOTO prcyHKa, a He maHenu. B meToe paint
() MBI OTpaHUYMMCS JIUIIb TPOPUCOBKOH Oydepa n3o0paxeHns MOBEpX MaHeNu. 3a01HO pa3depeM
HEKOTOpbIE HOBBIE ITPUEMBI paOOTHI C N300paKEHUEM.

[TonHbIi KO TpUMepa NpUBEEH B iucTuHre 17.3.

JIuctunr 17.3 Ilpumep ucnosb3oBanusi 0ygpepHOro pucynka
import java.awt.image.*;

import java.awt.*;

public class myJFrame extends javax. swing. JFrame {
private final Graphics gp;

private final Graphics big;

private final BufferedImage bi;

private final int panelWidth;

private final int panelHeight;

public myJFrame () {

initComponents ();

// moiyuaeM rpaduyeckuil KOHTEKCT MaHeIn
this.gp = panel.getGraphics ();

// TlomydaeM MIUPHUHY U BBICOTY ITAHETTH OKHA

this.panelWidth = panel.getWidth ();



this.panelHeight = panel.getHeight ();

/I Co3maem OydepHBIi pUCYHOK 10 pa3mepam naHenu, popmart neeta ARGB, alpha==null

this.bi = new BufferedImage (panelWidth, panelHeight, Bufferedlmage. TYPE_INT_ARGB);
// TlomydaeMm rpaduuecKkuii KOHTEKCT pUCYHKA

this.big = bi.getGraphics ();

setLocationRelativeTo (null);

}

@Override

public void paint (Graphics g)
{

super.paint (g);

gp. drawlmage (bi, 0, 0, panel);
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

private void buttonActionPerformed(java.awt.event. ActionEvent evt) {
// TIpsIMOYTOJIHUK CUHETO 1IBETA

big.setColor (Color. BLUE);

big. drawRect (10, 10, 70, 50);

big.fillRect (90, 10, 70, 50);

// TIpsIMOYTOJIBHHUK CO CKPYTJIEHHBIMHU YTIIaMU
big. drawRoundRect (170, 10, 70, 50, 15, 15);
big.fillRoundRect (250, 10, 70, 50, 15, 15);

// JInHUS 3€J€HOTO IBETa
big.setColor(Color.GREEN);
big. drawLine (10, 70, 160, 70);

// OBait ceporo 1BeTa
big.setColor(Color.GRAY);
big. drawOQOval (330, 10, 70, 50);



big.fillOval (410, 10, 70, 50);

// Iyra u ceKTop MaJMHOBOTO IBeTa, anb(pa = FF
big.setColor (new Color (0xFF8F48AF, true));
big. drawArec (10, 90, 80, 80, 0, 110);
big.fillArc (100, 90, 80, 80, 0, 110);

/I Cektop cuHero 1Beta, anbda = SF
big.setColor (new Color (0x5F0000FF, true));
big.fillArc (130, 90, 80, 80, 0, 110);

// BBIBOJTUM PUCYHOK B TpaMUeCKUil KOHTEKCT MaHeTn
gp. drawlmage (bi, 0, 0, panel)
}

public static void main (String args []) {
[31ech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

// Variables declaration — do not modify
private javax. swing. JButton button;
private javax.swing.JPanel panel,;

// End of variables declaration

}

JlaHHBIN pUMep Hy)KJIaeTcsl B OSICHEHUIX. B Hauasie mporpaMMbl Mbl 3allpaliiBaeM pa3mepbl
YHUBEpPCAJIbHOM MaHeNIH, Ha KOTOPOH OyAET pacloiokeH pUCYHOK. 3aTeM IIPH OMOIIN
koHCcTpykTOopa new Bufferedlmage (Width, int Height, type) co3maem Oydepnsrit pucynok. Tperuit
apryMeHT KOHCTPYKTOpa — I[BETOBasi cxema pucyHka. Eciu Mbl Bo3bMeM caMblii ipocToit Tun RGB



(xorcranta TYPE INT RGB), mo ymomganuo Oyaer co37aH IMyCTOH PUCYHOK C XOJICTOM YEPHOTO
1[BETA.

JlommycTM, Mbl XOTUM PHCOBaTh Ha XoJicTe Oenoro nserta. IlepBoe, 4To MpUXOAUT B FOJIOBY —
HApUCOBATh MPSIMOYTOJILHUK ¢ O€JI0i 3aJIMBKOM M Jajibllle pUCOBATh M0 OeroMy (OHY. A UTO, €Cin
B [IPOLIECCE PUCOBAHUS Mbl 3aXOTUM U3MEHUTH 1BET (POHA, HE CTHpasi HAPUCOBAHHBIE DJIEMEHTHI?
Ecth mpocToe pemenue — co3naem pucyHok Gpopmara RGB ¢ anbha-kananom (koHCTaHTa
TYPE _INT ARGB). Ilo ymonuanuto anbs(a noxydaet 3HaueHue null, To ecTh pUCYHOK UMEEeT
IIPO3pavyHbIi XOJICT, YEPE3 KOTOPBINM IPOCBEUMBAET MAaHENb. 10 €CTh, IIBET (JOHA NTAHENIN CTAHET
1[BETOM (p)OHA PUCYHKA, U €T0 BCETAa MOKHO U3MEHUTh MPOTrpaMMHO. XUTPOCTh B TOM, UTO ajbda
PUCYHKA OTHOCHUTCS TOJIBKO K IPO3PavyHOCTH xoucma. Anbha uepnun 3agaercs oTaenbHo. abiMu
CJIOBaMH, MBI PUCYEM Ha MPO3PAYHOM XOJICTE HENIPO3PAYHBIMU YEPHUIIAMH.

PucoBanue nporcxoaut B 00paboTurke HakaTHs KHONKU. Ho He 3a0bIBaiiTe, 4TO MBI prCyeM
B epaguyeckom Konmexkcme pUCyHKa, U OH HE MOSBUTCS Ha MAHENN caM 10 cebe. 3aKOHYHB
pHCOBaHME, MBI BBITPYKAEM pUCYHOK B TPAPUUECKUI KOHTEKCT MaHEeIN B CTPOKE

gp. drawlmage (bi, 0, 0, panel);

BmecTto 310 KOMaH]IbI MBI MOXKEM HCIIOJIB30BaTh KOMaHy this.repaint (), KOTOpast HHUITUUPYET
BBI30B IIEPEOTPEICTICHHOT0 MeToaa paint (). Pe3ynbrar OyneT npesxHuM — pHCYHOK Ha TTaHel!,
moTOMY 4TO B MeTojie paint (Graphics g) ecTh KoMaH/1a IPOPUCOBKHU M300paskeHus. Ho MbI

He Oy/ieM MepepruCcCOBBIBATH ITABHOE OKHO 03 HEOOXOIMMOCTH.

WTak, BBl HAyYHIIMCh PUCOBAThH TpaduuecKie MPUMUTHBBI MeTo1aMu Kitacca Graphics, HO ero
CKPOMHBIC BO3MOKHOCTHU BPA JIKX BaC YCTPOAT. B CJICAYIOUICM pa3acyic Mbl U3yYUM OCHOBHBIC
MeTo 161 O0Jiee HOBOTO U MolHoro Kiacca Graphics2D.

17.3 OcHoBHble MeTOabI KJIacca Graphics2D

Knacc Graphics2D noanepkuBaet Bce cTaHIapTHBIE METOBI pucoBaHus kiacca Graphics, HO pH
OTOM HpeCjiaracT HECKOJIbKO MPUHIHUITNAJIBHO HOBBIX BO3MOJKHOCTEH:

— HactpauBaemoe nepo i pucoBanus. MoHO 3a1aTh J1t000# mapamMeTp nepa — TOJIIIKUHY JUHUH,
CKpYIJIEHHE KOHIIOB, CITIOCOO CTHIKOBKU OTPE3KOB. MOYXHO pUCOBATH MyHKTUPHBIMU
" ITPUX-ITYHKTUPHBIMHA JIMHUAMMU.

— KpoMe koopauHaT 1oJib30BaTessi MOXKHO MCHOIB30BaTh CUCTEMY KOOPAMHAT YCTPOUCTBA —
MOHHTOpA, MpuHTEpa. MeTo sl kinacca Graphics2D aBTOMaTHUECKH MTEPEBOST CUCTEMY KOOPIMHAT
10JIb30BATENS B CUCTEMY KOOPJIUHAT YCTPOMCTBA.

— MosxHO BBIIOJTHUTE aduHHOE TPeoOpa3oBaHue MIOCKOCTH PUCYHKA, B YACTHOCTH, TOBOPOT
Ha JII000H yrou u cxatue/pactsokeHre. KoopImHaTel 3a1at0Tcs BEIIECTBEHHBIMH YHCIIAMH.

— Jlnst pricoBaHMS TPUMUTHBOB (TIPSMOYTOJIEHUKOB, OBAJIOB U JIp.) TEMEPh MOKHO MCIOJIB30BAThH
enuHbIid MeToA draw (). 3aMBKY MOYKHO BBIIOJHSTE eAnHBIM MeToAoM fill (). Aprymentom
METOJIOB CIIYXKUT JIF000# 00beKT, peann3oBaBinii nHTepderic Shape.

— @urypsl MO>KHO 3aJIMBaTh HE TOJIBKO CIUIOIIHBIM IIBETOM, HO U I'PaJHMEHTOM (IIJIaBHBIA EPEX0/T
L[BETa MEX]1y 3alaHHBIMHM TOUKaMH) UM 3aOJIHSTH IPOU3BOJIBHON TEKCTYPOH.

— BykBBI TekcTa Terepb CYUTAIOTCS (PUTYpaMu U MOTYT BblYepunBaThes MetosioM draw (). [Ipu
BbIYEPUMBAHUU NIPUMEHSETCS M1E€PO, a TAK)KE BCE METO/Ibl 3AJIMBKU U ITPE0OPa30BaHUs, JOCTYITHbIE

st pUryp.



— K mipudty MO’KHO TPUMEHUTHh MHOXKECTBO 3(h(heKTOB, HapUMEp TIepeuepKHUBaHKE, TTIOACTPOUHbIC
Y HaJICTPOYHBIE MHJEKCHI WM MEHATh IIMPHUHY CUMBOJIOB. L[BeT TekcTa  1BeT oHa Tenepp CTaau
CaMOCTOSITEIbHBIMU aTpuOyTamu mpudTa, 1 He 3aBUCAT OT I[BETa IpadMuecKoro KOHTEKCTa.

[Tepen HavyamoM HCIOJIB30BaHUS METOIOB Kiacca Graphics2D, HE0OX0UMO MOTYIUTh
rpaduueckuit 2D-KOHTEKCT KOMIIOHEHTA py TToMoIu MeToia createGraphics (), Harpumep:

Graphics2D panel2d; // Co3maem o6nekt 2D
panel2d = panel.createGraphics (); // 2D-koHTeKkCT KOMITIOHEHTa panel

Ecnmu xommoHeHT He noyiep:kuBaeT Meto createGraphics (), cHadana mojgydaeM rpapuuecKuii
koHTeKcT Tuma Graphics, 3aTrem npuBoauM ero k tumy Graphics2D, Hanpumep:

Graphics gc; // o6bekt Graphics

Graphics2D gc2d; // oowsext Graphics2D

gc = comp.getGraphics; // moxydaem rpaduaecKuii KOHTEKCT
gc2d = (Graphics2D) gc; / nmpuBogum k tumy 2D

17.3.1 Ilepbs nus pucoBanusi BasicStroke

OcHoBHOI KOHCTPYKTOp Kiacca BasicStroke

BasicStroke (float width, int cap, int join, float miter, float [] dash, float dashBegin)
OTIEpUPYET MOJHBIM HA0OPOM HTApaMETPOB Tepa:

width — TommuHa nepa B MAKCENsX.

cap — KOHCTaHTa, 3aJaronias 0popMICHUE KOHIIA JIMHUU:
CAP_ROUND — 3akpyryIeHHbII KOHELl JUHUH,
CAP_SQUARE — xBagpaTHbIil KOHEL JIMHUH,

CAP_BUTT — odopmiieHHE OTCYTCTBYET.

join — KOHCTaHTa, 3aJaroIasi CIIOCO0 COTPSHKEHUS JIMHUI:
JOIN_ROUND — nuHum conpsrarorcs Iyroi OKpy»KHOCTH,

JOIN BEVEL — nunuu conpsrarotcst OTpE3KOM MPSIMOM, IEPIEHAUKYISIPHBIM OMCCEKTPHCE yTiia
MEXKY JTUHUSIMU,

JOIN_ MITER — nuHUM NpocTo CTHIKYIOTCS.

miter — pacCTOSIHUE MEX/Ty JIMHUSIMH, HAYMHAS ¢ KOTOPOTO MPUMEHSIETCS COTIPSDKCHUE TUTTA
JOIN_MITER (1o ymomuanuto 10.01).

dash — maccuB, ONTUCHIBAIONINIA JITUHY IITPUXOB U IIPOMEKYTKOB MEXIY IITPUXAMHU. DIIEMEHTHI
MacCHBa C YETHBIMU MHJEKCAMH 3aJal0T JJIMHY IITPUXA B ITUKCEIIAX, JIEMEHTBI C HEYETHBIMU
MHJEKCaMH — JUIMHY TPOMEKyTKa. MaccuB niepedrpaeTcsi UKIMYECKH.

dashBegin — nH/IeKC, HAYMHASL C KOTOPOTO NIepeduparoTcs AeMeHThl MaccuBa dash.

OcTanbHble KOHCTPYKTOPHI UCIIOJIB3YIOT COKpAIlEHHbIN HA0Op MapaMeTpoB:



BasicStroke (float width, int cap, int join, float miter) — crutomHas TUHUA ¢ 3a1aHHON (hOpMOH
KOHIIOB M 3aJaHHBIM THUIIOM CTBIKOBKHM.

BasicStroke (float width, int cap, int join) — cromHast uaus ¢ conpspkerrneM JOIN. ROUND wim
JOIN BEVEL. Ius conpspxerust JOIN_ MITER 3amaercst 3Hauenue mo ymordanuio miter = 10.0f.

BasicStroke (float width) — muaus 3a7anHO# ToMmMHEL ¢ psiMbIM 00pe3om CAP_SQUARE
u conpspkeaneM JOIN MITER co 3nauenuem miter = 10.0f.

BasicStroke () — crangapTHas AuHUS TOMIUHON oauH nukcens (1.01).

Odopmnenne CAP. ROUND u CAP_SQUARE oobasisemcs k MCXOAHOU AJTUHE OTPE3Ka.

[To ymMom9aHUIO 3TO 72 TOJIIUHBI TUHUU C KKJIOTO KOHIA OTpe3ka. MlHaye roBopsi, ueM ToJIIIe
JMHHSA, KOTOPOH HauepueH OTPEe30K, TeM OOJIbIIE ero JUTMHA OyJeT MPeBhIIIaTh JIUHY OTpe3Ka 0e3
odpopmnerns CAP_BUTT ¢ Takumu ske KOOpAWHATaMHU KOHIIOB.

[IpopemoHcTpUpyeM pabOTy C pa3IMUHBIMU MIEPHIMU HA MpuUMepe U3 aucTuHra 17.4. Pazmecture
Ha MakeTe IJIaBHOTO OKHA YHUBEPCAJIbHYIO IIaHEJIb U PACTSIHUTE €€ Ha Bech MakeT. Jlis ynpouieHus
KoJa MbI He OyneM 100aBiATh KHONKY B 00paboTunk. KomaHibl pricoBaHMsI pa3MelLIeHbI B TEJe
MeTona paint (). ['padmueckne MpUMUTHBEI BEIYEPUUBAIOTCS HA OydepHoM pucyHKe. PucyHok
MIPEBAPUTENILHO «PACTSIHYT» 110 pa3Mepy IMaHEeNH, XOJICT PUCYHKA IT0 YMOJIYAHUIO MTPO3PAuHBIH.

WHora HexxenaTenbHO, YTOOBI XOJICT OCTAaBAJICS PO3PAYHbIM, a IBET (JOHA 3a7aeTCs OJIH Pa3.
Kiacc Graphics2D no3Bosisier 3a1aTh nBeT GoHa rpagueckoro KOHTEKCTa MPY TTOMOIIH METO1a
setBacground (), HO 3TOr0 HETOCTATOYHO, YTOOB! YBUAETH (DOH. 3aTEM CIIelyeT MPUMEHHUTh METO/
clearRect () kKoTOpBIi CTUpaeT MPSIMOYTOJILHYIO 00JIacTh 10 11BeTa ¢pora. Hanpumep,
MOCIIEIOBATEIHbHOCTh KOMaH/

bi2d.setBackground (new Color (0x90FF90));
bi2d.clearRect (0, 0, bi.getWidth (), bi.getHeight ());

yCTaHaBJIMBAeT (DOH CBETIIO-3€JIEHOTO 1[BETA U cOpachIBaeT M300pa’keHNE Ha BCEH TIOBEPXHOCTH
pUCYHKa JI0 11BETa (poHa.

B npuinoxeHun Mbl puCyeM TpH OTPE3Ka CIUIOLIHOM JIMHUM, 1BA OTPE3KA IYHKTUPHBIX JIMHUN U TPU
NPSIMOYTOJIBHUKA C PA3HBIMU BapuaHTaMu opopmiieHus yriaoB. OKHO MPHIIOKEHHS ¢ Pe3ylIbTaTaMU
pucoBaHMsl H300paxeHo Ha puc. 17.3.

Jluctunr 17.4 llpumep UCNMOJIL30BAHNS MEPbEB PA3HOTO THNA
import java.awt.image.*;

import java.awt.*;

public class MyJFrame extends javax. swing. JFrame {
BufferedImage bi;

Graphics gp;

Graphics2D bi2d;

int panelWidth;

int panelHeight;



// O0BsBIsIEM HAOOP MEPHEB C Pa3HBIMU TTApaMETPaMU

BasicStroke penCapRound = new BasicStroke (20, BasicStroke.CAP_ROUND,
BasicStroke.JOIN_ROUND);

BasicStroke penCapSquare = new BasicStroke (20, BasicStroke.CAP_SQUARE,
BasicStroke.JOIN BEVEL);

BasicStroke penCapButtMiter = new BasicStroke (20, BasicStroke. CAP_BUTT,
BasicStroke.JOIN_ MITER);

BasicStroke penCapButtBevel = new BasicStroke (20, BasicStroke.CAP_BUTT,
BasicStroke.JOIN_ BEVEL);

BasicStroke penCapButtRound = new BasicStroke (20, BasicStroke.CAP_BUTT,
BasicStroke.JOIN_ROUND);

// MaccuB JUist OTIMCaHUS TyHKTUPHOM JTMHUN

float [] dash1 = {5, 20};

// MaccuB 1U1sl OTIMCaHUS IITPUX-TTYHKTUPHOW JIMHUH
float [] dash2 = {10, 5, 5, 5};

// Tlepo miist pucoBaHMsI MyHKTUPHOM JTHHUM

BasicStroke penDash1 = new BasicStroke (10, BasicStroke.CAP_ROUND,
BasicStroke.JOIN_BEVEL, 10, dash1, 0);

// Tlepo miist pUCOBaHMSI IITPUX-TTYHKTUPHOUW JTMHUU

BasicStroke penDash2 = new BasicStroke (10, BasicStroke.CAP_BUTT,
BasicStroke.JOIN BEVEL, 10, dash2, 0);

public MyJFrame () {

initComponents ();

this.panelWidth = panel.getWidth ();

this.panelHeight = panel.getHeight ();

this.bi = new BufferedImage (panelWidth, panelHeight, Bufferedlmage. TYPE_INT_ARGB);
this.bi2d = bi.createGraphics ();

this.gp = panel.getGraphics ();

//OnuH 13 cnocoOoB 3a1aTh IBET (hoHA
bi2d.setBackground (new Color (0x90FF90));
bi2d.clearRect (0, 0, bi.getWidth (), bi.getHeight ());

setLocationRelativeTo (null);

}



@Override

public void paint (Graphics g)

{

super.paint (g);

bi2d.setFont (new Font («Serif», Font.PLAIN, 15));

bi2d.setColor (Color. BLACK);

// JInamns 20px co CKPYIJIeHHBIMU KpasiMu
bi2d.setStroke (penCapRound);

bi2d. drawLine (30, 20, 80, 20);

bi2d. drawString («<CAP_ROUND», 10, 50);

/[ JIunus 20pxX ¢ NPAMOYTOJbHBIMH KpasiMu
bi2d.setStroke (penCapSquare);

bi2d. drawLine (30, 90, 80, 90);

bi2d. drawString («<CAP_SQUAREy», 10, 120);

// JIunus 20px ¢ kpasmu 6e3 3pPexToB (M0 YMOJTUAHUIO)
bi2d.setStroke (penCapButtMiter);

bi2d. drawLine (30, 160, 80, 160);

bi2d. drawString («<CAP_BUTT», 10, 190);

// NpAMOYT0JIbHUK € MPOCTOM CTHIKOBKOM JIMHUMH
bi2d.setStroke (penCapButtMiter);

bi2d. drawRect (150, 20, 90, 40);

bi2d. drawString («<JOIN_MITER», 260, 45);

// TIpSIMOYTOJIbHUK CO CKPYIJIEHHEM YIJIOB
bi2d.setStroke (penCapButtRound);

bi2d. drawRect (150, 100, 90, 40);

bi2d. drawString («<JOIN_ROUND», 260, 125);

// TIpIMOYTOJIbHUK C YCeUeHHEM YIJI0B
bi2d.setStroke (penCapButtBevel);
bi2d. drawRect (150, 180, 90, 40);



bi2d. drawString («JOIN_BEVELy, 260, 205);

bi2d.setStroke (penDash1);
bi2d. drawLine (30, 260, 200, 260);
bi2d. drawString («Dash 10px {5, 20}», 210, 265);

bi2d.setStroke (penDash2);
bi2d. drawLine (25, 290, 195, 290);
bi2d. drawString («Dash 10px {10, 5, 5, 5}», 210, 295);

gp. drawlmage (bi, 0, 0, panel);
}

[31ech pacnosnokeH 00K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KOJ1a |

private void panelComponentResized(java.awt.event. ComponentEvent evt) {

}

public static void main (String args []) {
[31ech pacnosnoxkeH 070K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/1a],

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new MyJFrame().setVisible (true);

}
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}

// Variables declaration — do not modify
private javax.swing.JPanel panel,;

// End of variables declaration

}
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Puc. 17.3 [Ipumep ucnonb3oBaHus pa3iIndHbIX NepbeB nakera Graphics2D

17.3.2 Pabora co mpudramu B Java 2D

B paznene 17.1.2 mbl yxe pa3o0paian OCHOBHBIE TapaMeTpbl Pa3MEPHOCTH U HauepTaHUs MWIPUQTOB,
HO 3T0 JiuiIb Hayasio TeMbl. [lpudt B 00mieit cnoxkHocTH NMeeT OoJiee ABaALIaTH aTpUOyTOB,
KOTOPBIE 33/1al0TCsI, KaK CTATUUECKHE KOHCTAHTHI Kilacca TextAttribute. B Tabnuiie

17.1 nepeuncnensl Hanbosiee BOCTPEOOBAHHbIE ATPUOYTHI.



Tabnuua 17.1. OcnoBuiie arpulyTel wpadra

Arpuliyt OnucasMe, IHAYCHHE H KOHCTANTEL
BACKGROUND Lpet dpona. Obnext, peanuayiommil marepdeic Paint,
" FOREGROUND Lipet Tekcra. OfbekT, peann3viowmii uurepdeiic Paint.
CHAR_REPLACEMENT urypa, saMenaowman cumeon. OTbexT
GraphicAttribute,
FAMILY CemeitcTeo wpndra, Ctpoka THna String.
FONT Wpudrr. OfwesT knacca Font.
JUSTIFICATION Jonyck npu seipaenisanmy ab3aua. OGuekt knacca Float

OO IHAEHHAMH 0T @, 8 g0 1. 8. KOHCTAHTR
JUSTIFICATION_FULL m JUSTIFICATION_NONE.

KERNING Casur Gyke B C108e (KEPHUHT) C LEIBH YMEHBLIEHHS
NPOMERYTHOR MEXTY HHMM, HANPUMEP B cioee “AWAY™,
KoncraHnTa: KERNING_ON.

LIGATURES Comsnne Gyks (nurarypa), nanpusmep B chose “float”.
Koncranra: LIGATURES_ON.

POSTURE Hawnow wpudra. Obvexkt wnacca Float. KoucTaThl:
POSTURE_OBLIQUE » POSTURE_REGULAR

RUN_DIRECTION HanpasneHne Boeisoaa TekcTa: RUN_DIRECTION_LTR —
Cinepa Hanpaso, RUN_DIRECTION_RTL — cnpasa Haneso

sIZ

TRIKETHROUGH lNepeuepkupanye wpnjra. KoscranTa:
STRIKETHROUGH_ON.,

m

Pasmep wpnira B nynsrax. O0wexT knacca Float.

SUPERSCRIPT [oACTPOUHBIE HIH HAACTPOUHBIE HHAEKCEL. KOHCTaHTLI:

SUPERSCRIPT_NONE, SUPERSCRIPT_SUB,
SUPERSCRIPT_SUPER

SWAP_COLORS B3aumo3amMeHa LBeTa TEKCTa W Useta doxa, KoncranTa:
SWAP_COLORS_ON

| TRAKING TpekHHr — NpONOPLHOHAALHOE HIMEHEHHE PACCTORHHEH
ey Dyksami, Konctanta TRAKING _TIGHT yBeNHYHBIET
PACCTOAHMA, KOHCTaHTa TRAKING_LOOSE yMEHBIIAET HX.

TRANSFORM [peofpazosarme wpndra. Ofwext knacca
AffineTransform,

UNDERLINE Moauepkupanne wpndra, Kowcrans; UNDERLINE_ON,
UNDERLINE_LOW_DASHED, UNDERLIME _LOW_DOTTED,
UNDERLINE LOW _GRAY, UNDERLINE LOW_ONE_PIXEL,
UNDERLINE_LOW_TWO_PIXEL

WEIGHT Tomumna wpndra. Koncrants: WEIGHT_ULTRA_LIGHT,
WEIGHT EXTRA_LIGHT, WEIGHT LIGHT,
WEIGHT _DEMILIGHT, WEIGHT REGULAR,
WEIGHT_SEMIBOLD, WEIGHT_MEDIUM, WEIGHT_DEMIBOLD,

WEIGHT _BOLD, WEIGHT HEAVY, WEIGHT _EXTRABOLD,
WEIGHT _ULTRABOLD

WIDTH IInpuna wpkra, KonctanTsl: WIDTH_CONDENSED,
WIDTH_SEMI_COMDENSED, WIDTH_REGLULAR,
WIDTH_SEMI_EXTENDED, WIDTH_EXTENDED

ATpulyTsl mpudra

ATpuOyTHI IpUPTA MOKHO 337aTh CIOCOOAMH — HEITOCPEICTBEHHO MPHU CO3JJAHUU 00bEKTa
mpudTa, WM 100aBIATh U U3MEHSATh MO3KE.



Koncrpykrop Font (Map attributes) 3agaet HaOOp aTpuOYTOB MPHU CO3IaHUN 00BEKTa. APTyMEHTOM
KOHCTPYKTOpA SIBIISIETCS] ACCOITMATHBHBIA MACCHB (X3II-Ta0IHIIA), COCTOSIINMA U3 IMap 3HAYCHUN
«aTpulyT — KOHCTaHTa». ACCOIMATHUBHBII MaCCUB CO3/IAIOT MIPU MIOMOIIHU OJTHOTO

13 KOHCTPYKTOPOB, peanu3yromux uarepdeiic Map — HashMap, WeakHashMap nnu Hashtable,
HarpuMep:

HashMap fm = new HashMap ();

fm.put(TextAttribute.SIZE, new Float (24.0f));

fm. put (TextAttribute. WEIGHT, TextAttribute. WEIGHT BOLD);
fm. put (TextAttribute. WIDTH, TextAttribute. WIDTH EXTENDED);
Font f=new Font (fm);

B sTOM npumepe MBI IOMECTHIIN TPU Maphl «aTpUOYT — 3HAYEHHE» B aCCOIIMATUBHBIN MaccuB fm,
a 3aTeM co3JaJu WPUQT ¢ 3alaHHBIMU aTpUOyTaMHu.

MOo3KHO BOCIIOJTB30BaThCsl KOHCTpYKTOpOoM Font (String name, int style, int size), a 3areM 100aBISITH
WM H3MEHSTH aTpuOyThl MeTosioM deriveFont (), Hampumep:

Font f=new Font («Times New Romany», Font. BOLD, 12); // ucxoausiii mpudr
Font 24 = f.deriveFont (24.0f); // npou3Boxubiii mpudt 24.0 MyHKTOB
OOpaTuTe BHIMaHHUE Ha JIBA HIOAHCA:

Merton deriveFont () He MEeHsIET CBOICTBA TEKYIIETO MIPU(TA — OH IOPOKIACT HOBbIL
MIPOU3BOIHBINA MIPU(T. BBI T0JDKHBI TPUCBOUTE PE3YIIHTAT PAOOTHI TOTO METO 1A HOBOH
repeMeHHou tuna Font.

Merton deriveFont (int) ¢ ie104YnCICHHBIM apTYMEHTOM 3a/1aeT KOHCTAHTY CTHIIS mpudra. UToOsI
3a/aTh pa3Mmep mpudTa, CleAyeT HCIOIb30BaTh YUCIIO C MUIaBaromei Toukoit deriveFont (float).
Hanpuwmep, uroOsl 3a71ath pa3mep mpudta 24 mynkra, cneayer nucats deriveFont (24.0f).

He Bce mpu¢Tsl no11epKUBAIOT MOJIHBINA Habop arpuOyToB. [10IydlTh CIUCOK JOMYCTHMBIX
aTpuOyToB mpudTa MOKHO MeTotoM getAvailableAttributes () kiacca Font, Hanpumep:

Font f=new Font («Serify», Font.PLAIN, 12);
AttributedCharacterlterator. Attribute [] att = f.getAvailableAttributes ();
for (int i = 0; i <att. length; i++) System.out.println (att [i]);

[Tpu momomu koHCTpyKTOpa AttributedString (String text, Map attributes) kmacca AttributedString
13 MaKeTa java. text MOYKHO 3a71aTh Cpa3y U TEKCT CTPOKH, M aTpUOyThI mipudra 3T0i CTPOKH,
HaTpuMep:

HashMap fm = new HashMap ();
fm.put(TextAttribute.SIZE, new Float (4.01));
fm. put (TextAttribute. WEIGHT, TextAttribute. WEIGHT BOLD);

AttributedString as = new AttributedString («Ctpoxka ¢ arpubyramm», fm);



Hcnonp30BaHne CTPOK € aTpHOyTaMH MO3BOJISIET BHIBOJIUTH OT/IEIbHBIE YYACTKUA TEKCTA HIPUPTOM,
KOTOPBIH OTJIMYAETCs OT YCTaHOBJIEHHOTO MeTooM setFont () it rpaguueckoro KOHTEKCTa.

B nucrtunre 17.5 npuBeneH noaHbIA UCXOIHBIN KO MPUMEpa, IEMOHCTPUPYIOIIETO HEKOTOPhIE
npueMbl paboTel co mpudTamu. B aTom npumMepe ncnosp3oBano ahhuHHOE TpeodpazoBaHue
TekcTa. Mbl 00cyauMm adduHHbIE TpeoOpazoBanus rpaduku B pazaene 17.3.5. OKHO MPpHIIOKEHHS
n3o0paxeHo Ha puc. 17.4.

Jluctunr 17.5 llpumep padors! ¢ arpudyramu mpudrtos B Java 2D
import java.awt.image.*;

import java.awt.*;

import java.awt.font. TextAttribute;

import java.awt.geom.AffineTransform;

import java.text.AttributedCharacterlterator;

import java.text.AttributedString;

import java. util. HashMap;

public class myJFrame extends javax. swing. JFrame {
BufferedImage bi;

Graphics gp;

Graphics2D bi2d;

int panelWidth;

int panelHeight;

public myJFrame () {

initComponents ();

this.panelWidth = panel.getWidth ();

this.panelHeight = panel.getHeight ();

this.bi = new BufferedImage (panelWidth, panelHeight, Bufferedlmage. TYPE_INT_ARGB);
this.bi2d = bi.createGraphics ();

this.gp = panel.getGraphics ();

setLocationRelativeTo (null);

}

@Override



public void paint (Graphics g)

{

super.paint (g);

bi2d.setColor (Color. BLACK); // Tekymuii IBET YepHUII

// Co3znaeM Tabnuity aTpuOyTOB mpudTa

HashMap fm = new HashMap ();

/I NobaBisieM B TaOIUIy aTpHOYTHI

fm.put(TextAttribute.SIZE, 22.0f);

fm. put (TextAttribute. WEIGHT, TextAttribute. WEIGHT BOLD);
fm. put (TextAttribute. WIDTH, TextAttribute. WIDTH EXTENDED);
// Co3zaeM HOBBIN 0OBEKT MIPH(TA HA OCHOBE TAOJIHUIBI aTPUOYTOB

Font f1 = new Font (fm);

bi2d.setFont (f1);

bi2d. drawString («<ATpudytsi: BOLD EXTENDED 20pt», 20, 40);

// OOBEKT UCX0THOTO MpPHUPTa, pazMep 12 MyHKTOB

Font f2 = new Font («Times New Romany», Font.BOLD, 12);
bi2d.setFont (£2);

bi2d. drawString («Acxoansblii mpudt, 12pt», 20, 70);

// TIpon3BoaHBIN WPUPT, pazmep 24 MyHKTa

Font 24 = f2.deriveFont (24.0f);

bi2d.setFont (f24);

bi2d. drawString («IIpou3Boanslii mpudT, 24pt», 20, 95);

/I O6wexkT kinacca Affine Transform

AffineTransform at = new AffineTransform ();

/I AbduHHOE TIpeoOpazoBaHNe — HAKIOH TEKCTA BIEBO
at.shear (.4, 0);

// Co3zaeM pOM3BOIHBIN MPU(PT C HAKIIOHOM

Font f24af = f24.deriveFont (at);

bi2d.setFont (f24af);

bi2d. drawString («Tpancdopmauus mpudra, 24pt», 20, 125);



// bepem 3a ocHOBY Habop aTpuOyToB fm

HashMap asfm = fm;

/I NobaBinsieM HOBBIE aTpHOYTHI: IBET TEKCTa M (PoHA

asfm.put(TextAttribute. FOREGROUND, Color.RED);
asfm.put(TextAttribute. BACKGROUND, Color. YELLOW);

// Co3znaeM 0OBEKT CTPOKH C aTpudyTamu

AttributedString as = new AttributedString («Ctpoka ¢ arpudyramm», asfm);
// Co3aeM UTEpaTop CUMBOJIOB CTPOKH

AttributedCharacterlterator characterlterator = as.getlterator ();

// BBIBOJTUM CTPOKY Ha Te4aTh 4epe3 UTepaTop

bi2d. drawString (characterlterator, 20, 160);
gp. drawlmage (bi, 0, 0, panel);

// BBIBOJTUM B TEpPMHUHAJI IEPEUYEHb JOCTYITHBIX aTpUOYTOB MIpHQTa

Font f = new Font («Times New Roman», Font.BOLD, 12);
AttributedCharacterlterator.Attribute [] a = f.getAvailableAttributes ();
for (int i = 0; i <a. length; i++) System.out.println (a [i]);

}

[3aech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |
public static void main (String args []) {
[3aech pacnonoxkeH 00K aBTOMaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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}

// Variables declaration — do not modify



private javax.swing.JPanel panel,;

// End of variables declaration

}

ATpnoyrtel: BOLD EXTENDED 20pt

Hexommmxi wpndr, 12pt

ITpouzBoaublil mipudT, 24pt
T panchHopmaiinn mpudyta, LApL
CTpoOoKa ¢ arpmoOyTamMmm

Puc.17.4 llpumep ucnons3oBanus aTpuOyToB mpudTa B Java 2D

17.3.3 PucoBanne ¢puryp B Java 2D

B pazoene 17.1.4 Bb1 yxe nozHakoMuiuch ¢ Mmerogamu draw XXX () u fillXXX () makera AWT.
Pabotas ¢ Java 2D, o0pryHO mocTymaroT nHaue. CHavyana coznaroT 00sekT Shape, a 3aTem
BbI3BIBaIOT MeTo] draw (Shape sh) unu fill (Shape sh), koTopomy nepenaror o0bekT Shape

B Ka4ecTBE apryMeHTa, HallpuMep:

Graphics2D g2d = (Graphics2D) g;
Ellipse2D.Double circle = new Ellipse2D.double (50, 50, 100, 100);
g2d.fill (circle);

B nannOoM npumMepe MbI co3anu 00beKT 2D-0KpyKHOCTH circle u mepenanu ero Uit pucoBaHHs
u 3amuBku B Meto fill ().

Kuaaccst Shape

AprymenTtsl MetoioB draw () u fill () momKHBEI OBITH 0OBEKTaMH KJIACCOB, pEATU3YIOIINX
uHTepdeiic Shape. Pazymeercs, Bbl MOkeTe HamucaTh cOOCTBEHHbIE Kilacchl. Ho dare Bcero
MIPUMEHSIFOTCS CIIeAYIONNe BCTpoeHHbIe Kinacchl: Arc2D, Area, CubicCurve2D, Ellipse2D,
GeneralPath, Line2D, QuadCurve2D, Rectangle2D u RoundRectangle2D. Kaxprit u3 arx
KiaccoB, kpome Area, Polygon u Rectangle, umeet xorctpykropst float u double.

PasBepHyTO€ OnMcaHue KaxKJI0T0 Kilacca Bps/ JIM YMECTHO B paMKax BBOJHOTO Kypca. Mbl
OTpaHUYMMCS IEMOHCTpaIen pucoBanus ¢puryp Java 2D B npumepe, K01 KOTOPOTO MPUBEICH

B uctuHre 17.6. OxkHo npuiioxeHust n300paxeHo Ha puc. 17.5. O6paTute BHUMaHUE, YTO 3aJIMBKa
BBITNIOJIHSAETCS 0€3 yueTa TOJIIMHBI Iepa, 0ATOMY 3aJIUThIM MPSAMOYTOJIbHUK MOJTYYHJIICS MEHBIIIE.



Yiay4duenue npopucoBKu rpadpukun

BeposATHO, B HEKOTOPBIX IPUIIOKEHUSIX BBl 3aMEUaIM HEPOBHYIO ITUKCEIIBHYIO IPOPUCOBKY
KOHTYpPOB WJIM CTyIIEHYAThIE TIepexo/1bl 11BeTa. BHenHuii Bua rpaduueckux 00bEeKTOB MOYKHO
YIIYYIIUTh IIPU IOMOIIM OJJHOTO U3 METOJOB:

setRenderingHints(RenderingHints.Key key, Object value);
setRenderingHints (Map hints);

ApryMeHTaMH METO/Ia SIBIISIFOTCS KITFOYH (CIIOCOOBI YITYUIIIEHHS ) U KX 3HAYCHUS, KOTOPBIC 3aJIAF0TCS
KoHcTanTamu kiacca RenderingHints (tabnuma 17.2). B mepBoM citydae mapbl «KITI0U-3HaYEHUE
YKa3bIBAIOTCS B SIBHOM BHUJIE, BO BTOPOM CIIy4ae IMaphl COAEPIkKATCS B aCCOLMATUBHOM MaccuBe hints
(cm. paznpen 17.3.2, Ampubymuol wipugpma).



Tabnauua 17.2 Knoun H KOHCTAHTE 118 METOJ0B YaydimeH s rpaduxkm

K Haznauenne v KOHCTaAHTH]

KEY_ANTIALIASING PasMuiBaHME FPAHMYHBIX THKCENEH NTHHHI 408 CrasHBaHHs
H3ohpamkeHHa. KoHCTaHThI:
VALUE_ANTIALIAS_DEFAULT,
VALUE_ANTIALIAS_ON,

VALUE_ANTIALIAS_OFF

KEY _TEXT_ANTIALIASING PasmuiBaHMe rpaHMUHBIX MHKCENe THHMI 105 CraasHBaH1i
TeKCTa. KOHCTaH TR

VALUE_TEXT _ANTIALIAS DEFAULT,
VALUE_TEXT_ANTIALIAS_ON,
VALUE_TEXT_ANTIALIAS OFF,

Jna LCD MoHHTOPOR NpejycMOTPEHE! APYTHE KOHCTAHTEL
VALUE_TEXT_ANTIALIAS_GASP,
VALUE_TEXT_ANTIALIAS LCD_HRGBE,
VALUE_TEXT_ANTIALIAS_LCD_HBGR,
VALUE_TEXT_ANTIALIAS LCD_VRGB,
VALUE_TEXT_ANTIALIAS_LCD_VBGR

KEY_RENDERING Tp# THNA BHIYVANM3ALIHH. KOHCTAHTRI:
VALUE_RENDER_SPEED,
VALUE_RENDER_QUALITY,
VALUE_RENDER_DEFAULT

KEY_COLOR_RENDERING TpH THNA BHIVAIMIALMH LEETA. KOHCTAHTHL
VALUE_COLOR_RENDER_SPEED,
VALUE_COLOR_RENDER_QUALITY,
VALUE_COLOR_RENDER_DEFAULT

KEY_ALPHA_INTERPOLATION | TMnasuoe conpssende nuaui, Koncranm:
VALUE_ALPHA_INTERPOLATION_SPEED,
VALUE_ALPHA_INTERPOLATION_QUALITY,
VALUE_ALPHA_INTERPOLATION_DEFAULT

KEY_INTERPOLATION Cnocobel conpsuxeHHs. KoHcTaHTsl:
VALUE_INTERPOLATION_BILINEAR,
VALUE_INTERPOLATION_BICUBIC,
VALUE_INTERPOLATION_MEAREST_NEIGHBOR

KEY_DITHERING 3amena GIHIKHX UReTOR, KOHCTAHTH;
VALUE_DITHER_ENABLE,
VALUE_DITHER_DISABLE,
VALUE_DITHER_DEFAULT

KEY_ALPHA_INTERPOLATION | Cnocob ansa-uarepnonsimun. KoHctanTs::
VALUE_ALPHA_INTERPOLATION_DEFAULT,
VALUE_ALPHA_INTERPOLATION_QUALITY,
VALUE_ALPHA_INTERPOLATION_SPEED

KEY _STROKE_CONTROL Cnocob pucosanHa, KoHCTaHTLI:
VALUE_STROKE_DEFAULT,
VALUE_STROKE_MNORMALIZE,
VALUE_STROKE_PURE

Peanuzanus MeTo10B peHIEpUHTa 3aBUCUT OT rpadudeckoit moacuctemsl. [loatomy
UCIIOJIb30BAHUE HEKOTOPBIX aTPHOYTOB IMPOPHCOBKH HE 03HAYAET, YTO OHHU CPAbOTAIOT HA JII0OOM
KOMIIBIOTEPE.



Ecnu BB XOTHTE MAaKCUMAJIBHO YIIYUIIMTH TIPOPUCOBKY MIPH(TOB HE OECIIOKOSICH O TUTIE TUCTIIIES,
obOparurech k cBolcTBY awt.font.desktophints. B aTtom cBoiicTBe xpanutcs Tabnuima tuna Map

C MepeYHEeM JOCTYIHBIX CIIOCOOO0B YITYUIICHUS TEKCTA JIJIsl KOMITBIOTEpA, HAa KOTOPOM 3aITyIIeHO
MPUJIOKCHHE:

Toolkit t = Toolkit.getDefaultToolkit ();
Map map = (Map)(t.getDesktopProperty("awt.font.desktophints»));
if (map!= null) g2d.addRenderingHints (map);

B sTOM npumepe MbI osrydaeM TabJIHILy TOCTYITHBIX CIIOCOOOB map, U €CIIM Takasi TabauIa
JOCTYIHA, TO 3a1aeM s mpudToB 2D-koHTeKcTa g2d Bech AOCTYMHBIN HA00p crtoco6oB
yIy4YIIeHUSs], TIEPEUNCIICHHBIX B TaOJIHIIE.

JIuctunr 17.6 llpumep ucnosib3oBanus kiaccoB Shape u criakuBaHus
import java.awt.image.*;

import java.awt.*;

import java.awt.font. TextAttribute;

import java.awt.geom.*;

import java. util. HashMap;

public class myJFrame extends javax. swing. JFrame {
BufferedImage bi;

Graphics gp;

Graphics2D bi2d;

int panelWidth;

int panelHeight;

BasicStroke penCap1 = new BasicStroke (10, BasicStroke. CAP_ROUND,
BasicStroke.JOIN_ROUND);

BasicStroke penCap2 = new BasicStroke (5, BasicStroke.CAP_BUTT,
BasicStroke.JOIN MITER);

public myJFrame () {

initComponents ();

this.panelWidth = panel.getWidth ();

this.panelHeight = panel.getHeight ();

this.bi = new BufferedImage (panelWidth, panelHeight, Bufferedlmage. TYPE_INT_ARGB);

this.bi2d = bi.createGraphics ();



this.gp = panel.getGraphics ();

setLocationRelativeTo (null);

}

@Override

public void paint (Graphics g)
{

super.paint (g);

// 1IBeT uepHUI

bi2d.setColor (Color. BLACK);

/I Co3maeM Tabmuiy aTpuOyToB mpudra

HashMap fm = new HashMap ();

/I NobaBisieM B TaOIUILy aTpUOYTHI

fm.put(TextAttribute.SIZE, 24.0f);

fm. put (TextAttribute. WEIGHT, TextAttribute. WEIGHT BOLD);
fm. put (TextAttribute. WIDTH, TextAttribute. WIDTH EXTENDED);
// Co3zaeM HOBBIN OOBEKT MIPH(TA HA OCHOBE TAOJIHUIIBI aTPUOYTOB

Font f1 = new Font (fm);

bi2d.setFont (f1);
bi2d. drawString («be3 craaxuBanus 123456789», 25, 35);

bi2d.setStroke (penCap1); // Ilons3oBaTenbckoe mepo 1

// TIpsIMOYTOJIBHHK CO CKPYTJIEHHEM CTBIKOB 32 CUET Iepa

bi2d. draw (new Rectangle2D.Double (30, 50, 50, 50));

// TIpsIMOYTOJIBHHUK CO CKPYTJIEHHEM YTIJIOB

bi2d. draw (new RoundRectangle2D.Double (110, 50, 50, 50, 10, 10));
// TIpsIMOYTOJIBHHK C 3aJTUBKOM

bi2d.fill (new RoundRectangle2D.Double (190, 50, 50, 50, 10, 10));

bi2d.setStroke (penCap2); // Ilons3oBaTenbekoe nepo 2

// CermeHT



bi2d. draw (new Arc2D.Double (240,55,90,90,0,120, Arc2D. PIE));

// yra, 3aMKHYTasi XOpAOH (OTPE30K MEX1y KOHEUHBIMH TOUKAMH

bi2d. draw (new Arc2D.Double (320,55,90,90,0,120, Arc2D.CHORD));
// OTKpBITast 1yra

bi2d. draw (new Arc2D.Double (400,55,90,90,0,120, Arc2D. OPEN));

// CrnaxxuBaHHE KOHTYPOB TEKCTa

bi2d.setRenderingHint(RenderingHints. KEY_TEXT_ ANTIALIASING,
RenderingHints. VALUE_TEXT_ ANTIALIAS_ON);

// CrnaxxuBaHHe KOHTYpPOB rpaduku

bi2d.setRenderingHint(RenderingHints. KEY ANTIALIASING,
RenderingHints. VALUE_ANTIALIAS_ON)

// TIppopuTeT KayecTBa HaJl CKOPOCTHIO IPU PEHJIEPUHTE

bi2d.setRenderingHint(RenderingHints. KEY _RENDERING,
RenderingHints. VALUE_RENDER_QUALITY);

bi2d. drawString («CraaxuBanue 123456789», 25, 155);

bi2d.setStroke (penCap1); // Ilons3oBaTenbekoe nepo 1

// TIpsIMOYTOJIBHHUK CO CKPYIJIEHHEM CTBIKOB 32 CUET Iepa

bi2d. draw (new Rectangle2D.Double (30, 170, 50, 50));

// TIpSIMOYTOJIBHHUK CO CKPYTJIEHHUEM YTIJIOB

bi2d. draw (new RoundRectangle2D.Double (110, 170, 50, 50, 10, 10));
// TIpsIMOYTOJIBHHK C 3aJTUBKOM

bi2d.fill (new RoundRectangle2D.Double (190, 170, 50, 50, 10, 10));

bi2d.setStroke (penCap2); // Ilons3oBaTenbekoe nepo 2

bi2d. draw (new Arc2D.Double (240,175,90, 90,0,120, Arc2D. PIE));
bi2d. draw (new Arc2D.Double (320,175,90,90, 0,120, Arc2D.CHORD));
bi2d. draw (new Arc2D.Double (400,175,90,90,0,120, Arc2D. OPEN));

gp. drawlmage (bi, 0, 0, panel);
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

public static void main (String args []) {



[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
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}

// Variables declaration — do not modify
private javax.swing.JPanel panel;
// ' End of variables declaration

}

OOparuTe BHIMaHHUE, YTO PUCOBaHUE (PUTYPHI C 3aJTMBKOM MPOUCXOUT CTPOTO IO KOOPIAUHATHOMY
KOHTYpY, IIPX 3TOM TOJIILIMHA [Iepa HE UTPAET POJIU.

Bez crna>xXnmeaHmAa 123456789

OO0\

CrnaxxmnmneaHme 123456789

O0m QN

Puc. 17.5 OkHo npunoxeHus u3 quctunra 17.6

17.3.4 3aimBKa rpaiueHTOM M TEKCTYPOH

Jliist 3anmuBKY (PUTYPBI IBETOM HEOOXOAMMO co3/1aTh 00BeKT kiacca GradientPaint, a st 3amuBKu
TeKCcTypoi — 00bekT kimacca TexturePaint. [Tociie co3ganust 00beKTa 3aTMBKH, OH HA3HAYACTCS
rpaduueckomMy KOHTEKCTY MeToioM setPaint (Paint p) u B ganpHelem ncnonbsiyercs B metoe fill
(Shape sh) mgnst 3anuBku 00bekTOB Shape. 1o yMoT4aHUIO yeTaHOBJICHA 3JIMBKA 0OBEKTOM THITA
Colour (cronrHo 1BET).



3auBKa rpajueHToM

[Tpunuun popmupoBaHus rpajueHTa 3aKiao4aercs B ciaeaytomeM. B touke A (x1, yl) 3amaercs
uger Cl. B Touke B (x2, y2) 3agaercsa user C2. L{BeT 3aJIuBKM IJIaBHO MEHSETCS BJIOJIb OTPE3Ka
AB, o HanpaBiienuto ot A k B. HanpaBnenne u3MeHeHus 1IBeTa M TPaHUYHBIE TOYKH OTpe3Ka
00pa3yIoT gekmop epaduenma.

Bue otpeska AB uet ne mensiercsi. Jlo Touku A ocraercs uset Cl, nocie touku B — et C2.
Taxyto 3aJIMBKY CO3/1a€T KOHCTPYKTOP

GradientPaint (float x1, float y1, Color cl, float x2, float y2, Color c2)

Hampumep:

GradientPaint grdPaint = new

GradientPaint (20.0f, 20.0f, Color. BLUE, 220.0f, 120.0f, Color. YELLOW);
bi2d.setPaint (grdPaint);

bi2d.fill (new RoundRectangle2D. Float (20.0f, 20.0f, 200.0f, 100.0f, 30.0f, 30.01));

B sTtom npumepe popMupyeTcs mepexo]1 [iBeTa U3 CUHETO B JKETHIN, Haualo BEKTOpa IpaJueHTa
B JIECBOM BEPXHEM YIUIy IIPSIMOYIOJIBHUKA, KOHEL[ BEKTOpa — B IIPABOM HMKHEM YIIIy.

TexHuuecku nepexos U3 OJJHOTO LIBETA B JPYroil BBHIIIOJIHAETCS TaK: CO3/1a€TCsl CIIOM, 3aJIUThINA
nepBbIM 11BeToM. [1oBepX HEro HaKIa bpIBaeTCs CIOMU, 3aTUTHIN BTOPBIM LIBETOM. AJb(a MepBoro
CIIOS TIMHEWHO yMeHbIaeTcst oT 1 1o 0 B HarpaBlieHHMH BEKTOpa rpaauenTa. Anb(a BTOPOro cios
JIMHEITHO BO3pacTaeT B 3TOM K€ HallpaBieHUU. Takum o0pa3oM, Ha BCEM MPOTKEHUHN BEKTOpa
CyMMa anb(bl JBYX CIIOEB BCEI/la paBHA €MHUIIE, HO POMCXOUT CMEIIEHUE [IBETOB B Pa3HOM
IIPOIOPLIMHY Ha MPOTSHKEHUU BEKTOPA.

Crnenyer noHUMaTh, YTO MPOUCXOJUT UMEHHO MEPEXOJT U3 OJJHOTO LIBETA B APYroil uepes
CMEIIIEHHE, a He TIepedop ydacTKa CIeKTpa Mex 1y 3TUMH 1Betamu. [losToMy nepexos ot 6enoro
[[BETA K YEPHOMY I[BETY OYJET BBIIIOJIHEH I'PAJallUsIMU CEPOTO, a HE CIIEKTPOM BCEX IIBETOB.

Koncrpykrop GradientPaint (float x1, float y1, Color c1, float x2, float y2, Color c2, boolean
cyclic) co3maeT 3aJIMBKy, KOTOpasi MOBTOPSIETCS [IMKIMYECKH 110 BCEH (urype, eciii mapamerp
cyclic umeer 3HaveHue true, a JyiuHA GUTYPHI OOJIBIIE, YeM JITTHHA BEKTOpa IPaIueHTa.

Pa3znenuB BEKTOp TpajieHTa HA 9aCcTH, MOYKHO CO3/aTh I'PATUCHTHYIO 3aJTUBKY, COCTOSIIIYIO

u3 HeckolbKuX 11BeToB. Kimace LinearGradientPaint cozmaet mTuHEHHYIO 3aUBKY, a Kiace
RadialGradientPaint — pajuanpHyI0, IO HAIIPABJICHUIO BJIOJIb PAINyca OKPYKHOCTH OT IIEHTpa

K Kpato. Bexrop rpanuenta AB nenutcst Ha HECKOIbKO YacTeil Toukamu. [[inHa BeKTopa cuuTaercs
paBHOM enuHUIlE, TOUKH pacrnoiaratorcs B quanazone ot 0.0f mo 1.0f. Pacnonoxxenune 3Tux To4ex
3aHOCST B MaccuB. Bo BTOpoii MaccuB 3aHOCST HAOOP COOTBETCTBYIOIIUX I[BETOB, HAIIPUMED:

float [] base = {0.0f, 0.5f, 1.0f}; / MaccuB onmopHBIX TOYEK
Color [] color = {Color. YELLOW, Color. BLUE, Color.GREEN}; // Maccus 1iBeToB
LinearGradientPaint Igp = new LinearGradientPaint (0.0f, 150.0f, 200.0f, 150.0f, base, color);

B stom npumepe ot Havana rpaauenta (0.0f) mo cepemunst (0.5f) 3aman mepexo1 OT KENTOTo IBETA
K CHHEMY, a OT cepenuHsl 10 koHma (1.0f) 3a1an mepexo1 OT CHHETO K 3eJIEHOMY.



AHanoru4HbIM 00pa30M Ha OCHOBE MACCHBOB OMOPHBIX TOYEK U I[BETOB MOKHO CO3/1aTh
paanaIbHYIO 3aJIUBKY:

RadialGradientPaint rgp = new RadialGradientPaint (295.0f, 225.0f, 75.0f, base, color);

AprymMeHTamMM KOHCTPYKTOpPA pajiiaibHON 3aJIMBKU SBJISIOTCS KOOPJIMHATHI IEHTPA OKPYKHOCTH,
BEJINYMHA PaJIiyca OKPYKHOCTH, MACCUB TOYEK, MACCUB L[BETOB.

TexcTypHast 3a1BKa GOpMHUPYETCS IPU MOMOIIH YK€ 3HAKOMBIX TPUEMOB:

— Cozmaercs OydepHoe n3obpaxxenue Bufferedlmage st xpaHeHHST OJMHOYHOTO JIEMEHTA
TEKCTYPBIL.

— I'padmueckuii koHTEKCT Oyepa 3amoaHseTcss H300paKEHUEM ITEMEHTa TEKCTYPHI.

— Coznmaercs sx3eMIutsip kinacca TexturePaint Ha ocHoBe OydepHoro m3oopakenus. [Ipu sTom
OTJENIFHO 33J1aeTCs MPSIMOYTOJIbHUK AJIEMEHTA TEKCTYPBI, pa3Mepbl KOTOPOTO MOTYT OTJIMYATHCS
oT pa3Mmepa OydepHOTO H300paKEHUSI.

Hcxoauslil Ko MpuMepa, WILTIOCTPUPYIOLIETO pa3IMyHble 3aJIMBKH, IPUBE/IEH B TUCTHHTE 17.7.
Ha pucynxke 17.6 n300paxeH0 OKHO NPUII0KEHHUSL.

JIncrunr 17.7 llpumep UCHOJIBL30BAHNS IPATHEHTHBIX 32JIMBOK
import java.awt.image.*;

import java.awt.*;

import java.awt.geom. Ellipse2D;

import java.awt.geom.Rectangle2D;

public class gradientFrame extends javax. swing. JFrame {
BufferedImage bi;

Graphics gp;

Graphics2D bi2d;

int panelWidth;

int panelHeight;

public gradientFrame () {

initComponents ();

this.panelWidth = panel.getWidth ();

this.panelHeight = panel.getHeight ();

this.bi = new BufferedImage (panelWidth, panelHeight, Bufferedlmage. TYPE_INT_ARGB);
this.bi2d = bi.createGraphics ();

this.gp = panel.getGraphics ();



setLocationRelativeTo (null);

}

@Override

public void paint (Graphics g)
{

super.paint (g);

// CrnaxxuBaHue KOHTYpPOB Ipaduku

bi2d.setRenderingHint(RenderingHints. KEY_ANTIALIASING,
RenderingHints. VALUE_ANTIALIAS_ON)

// TIppopuTeT KayecTBa HaJl CKOPOCTHIO TIPU PEH/IEPUHTE

bi2d.setRenderingHint(RenderingHints. KEY _RENDERING,
RenderingHints. VALUE_RENDER_QUALITY);

// TIpAIMOYTOJTBHUK C TPAJAMEHTHOM 3JIMBKON OT JKEJITOTO K CHHEMY

GradientPaint grdPaint = new GradientPaint (20.0f, 20.0f, Color. YELLOW, 200.0f, 20.0f,
Color. BLUE);

bi2d.setPaint (grdPaint);
bi2d.fill (new Rectangle2D. Float (20.0f, 20.0f, 200.0f, 100.01));

// Pucyem NIMHHBIA MPSIMOYTOIBHUK C IUKIMYECKUM I'PaIHEHTOM

grdPaint = new GradientPaint (20.0f, 20.0f, Color. YELLOW, 106.0f, 20.0f, Color. BLUE,
true);

bi2d.setPaint (grdPaint);
bi2d.fill (new Rectangle2D. Float (20.0f, 170.0f, 440.0f, 50.01));

// Co3aeM 3IIeMEeHT TEKCTYpHI B BUIE KBaapaTa 20%20

BufferedImage t = new BufferedImage (20, 20, Bufferedlmage. TYPE _INT_ RGB);
Graphics2D tg = t.createGraphics ();

// Co3zraeM TpalueHTHYIO 3JIMBKY KBaJpara

GradientPaint grt = new GradientPaint (0.0f, 0.0f, Color. YELLOW, 20.0f, 20.0f, Color.
BLUE);

tg.setPaint (grt);
// Pucyem KBajapaT, 3aIMTHIN TPaJIueHTOM

tg.fill (new Rectangle2D. Float (0.0f, 0.0f, 20.0f, 20.01));



// Co3zraeM TEKCTYpy U3 pUCYHKa t

TexturePaint tp = new TexturePaint (t, new Rectangle2D. Float (0.0f, 0.0f, 20.0f, 20.0f));
bi2d.setPaint (tp);

// Pucyem mpsIMOYTOJIbHUK, 3aTIOJTHEHHBIH TEKCTYpPO

bi2d.fill (new Rectangle2D. Float (260.0f, 20.0f, 200.0f, 100.0f));

float [] base = {0.0f, 0.5f, 1.0f}; // MaccuB oIOpHBIX TOUYEK

// MaccuB 1IBETOB

Color [] color = {Color. YELLOW, Color. BLUE, Color.GREEN};
// Co3zraeM MHOTOLIBETHYIO JINHEHHYIO TPAIMEHTHYIO 3aJIUBKY

LinearGradientPaint Igp = new LinearGradientPaint (35.0f, 270.0f, 200.0f, 270.0f, base,
color);

bi2d.setPaint (Igp);
bi2d.fill (new Rectangle2D. Float (20.0f, 270.0f, 200.0f, 100.0f));

// Co3raeM MHOTOLBETHYIO paJHaIbHYIO TPAIMEHTHYIO 3JTUBKY

RadialGradientPaint rgp = new RadialGradientPaint (310.0f, 320.0f, 50.0f, base, color);
bi2d.setPaint (rgp);

bi2d.fill (new Ellipse2D. Float (260.0f, 270.0f, 100.0f, 100.0f));

// Tlonmucu K purypam

bi2d.setPaint (Color. BLACK);

bi2d.setFont (new Font («Lucida Console», Font.PLAIN, 16));
bi2d. drawString («3aquBka rpagueHTom», 20, 145);

bi2d. drawString («3aauBka TekcTypoii», 260, 145);

bi2d. drawString («luknuyeckas 3ajJuBKa rpaaueHTom», 20, 245);
bi2d. drawString («LinearGradientPaint», 20, 395);

bi2d. drawString («RadialGradientPaint», 260, 395);

gp. drawlmage (bi, 0, 0, panel);
}

[3aech pacnonoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

public static void main (String args []) {



[31ech pacnosnioxkeH 070K aBTOMaTHYECKU CT€HEPUPOBAHHOTO KO/J1a |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new gradientFrame().setVisible (true);

}

1)

}

// Variables declaration — do not modify
private javax.swing.JPanel panel;

// End of variables declaration

3aNMBKa rPaiMeHTOM 3aNMBKa TEKCTYPOW

UWKNK4eckana 3anvBKa rpafllieHTomM

LinearGradientPaint RadialGradientPaint

Puc. 17.6 Ilpumeps! 3anuBKH (GUTYp TpaIuEHTaMU U TEKCTYpPO

17.3.5 Appunnoe npeodpazoBaHue KOOPIAMHAT



AddurHBIC IPE0Opa30BaHUS 33AF0T MPEOOPA30BAHIE KOOPANHAT MOJIH30BATEISI B KOOPIUHATHI
rpadudeckoro ycrpoicrsa. Uto 310 3HAUHUT?

[To ymouaHuIO cUCTeMa KOOPAWHAT AUCIUIES WK IPUHTEpa COBMAAAET ¢ paboueil cucTeMoit
KOOpJUHAT NMpHIoKeHNs. Eciin npuiioskeHue BINOIHAET KOMaHAY «CMECTUTh TOUKY BHU3 M BIIPaBO
Ha 20 nuKcenei», 3HaUUT U Ha dKpaHEe TOYKA CMECTUTCS BHU3 U BIIPaBO POBHO Ha 20 3KpaHHBIX
nukcesneil. Ho Bl MOKeTe CMECTUTh CUCTEMY KOOPAMHAT MPUIIOKEHNUSI OTHOCUTEIIBHO KOOPIUHAT
dKpaHa (CABUT UIIM MIOBOPOT), U3MEHUTH KOIPPHUIIMEHT COOTBETCTBUS (CIKATHE HITH PACTSIKCHHUE).
WubsiMu cnoBamu, nipu adpuaHOM nipeoOpazoBanun rpadudeckuii 00bEKT MPUI0KESHHUS

HE C/IBUTaeTCsl M HE PacTITMBAETCS — U3MEHSETCS COOTHOLIEHUE MEK/y CUCTEMAaMU KOOPIMHAT
JUCILIES U IPUIIOKEHUSI.

AddunHOE TpeoOpa3oBaHre HE NCKAKAET MIIOCKOCTh. [IpsiMble JIMHUH OCTAIOTCS TPSIMBIMH,
[IapaJUIEIbHOCTD IPSIMBIX JIMHUM HE HAPYILAETCA.

Knacc AffineTransform mpemiaraet 1Ba OCHOBHBIX KOHCTPYKTOPA:
AffineTransform (double a, double b, double c, double d, double e, double f);
AffineTransform (float a, float b, float ¢, float d, float e, float f);
ApryMeHTaMH KOHCTPYKTOPOB MOT'YT OBbITh MacCHBbI 3HAYCHU.

B pe3ynbpraTe npeodpa3zoBaHus TOUKa C KOOPAWHATaMH (X,Y) B IPOCTPAHCTBE MOJIb30BATENs
nepeuieT B TOUKy ¢ koopauHatamu (a * x + ¢ *y+e, b * x + d * y + f) B mpoctpancTse
rpaduuecKoro yCTponucTBa.

OTH KOHCTPYKTOPBI TOYHBI, HO HEYIOOHBI B HCIOJIH30BAHUH, TIOTOMY UTO TPeOyIOT

OT TOJIB30BATENS PACCUUTATH KOAPPUITUSHTHI JIJIsT KaXKI0H TOYKH CBOMMH chaMHu. Yare
HCIOJIB3YIOTCA T'OTOBBIC CTATUYCCKUC METO/IbI, ICPCUUCIICHHBIC B Ta6JII/IL[e 17.3. Ot METOAbI
BO3BpamaroT 00bekT kinacca AffineTransform.



Tabauua 17.3 Crarnueckune meroabl Kiacca AffineTransform

MeTog Hasnauenune

getRotateInstance(double angle) lMosopor Ha yron angle, 3aganusiii B
PAJHaAHAN, BOKPYT HOU@IG Koopdunam.,
[MonomuTeNLHOE IHAUEHHE APCrYMEHTA 3a0a6T
NosopoOT MO YaCOBOH CTPENKE.

getRotateInstance(double angle, Mosopor BokpyT TouKHK ¢ KoopauHaTamu (X, Y ).
double x, double y)

getRotatelnstance(double wvx, [MoBopoT, 3aJaHHEIH BEKTOPOM C KOOPJHHATAMH

double wvy) (vx, Wvy).IKBHBANEHTEH METOLY
getRotateInstance(Math.atan2(vx,
vy)).

getRotateInstance(double wvx, [NosopoT BOKpYr TOUKM € KoopaHHaTamu (X, Y ),

double vy, double x, double y) 3a/ldHHbIH BEKTOPOM C KoopaHHaramd (WX, vy ).

IKBHBANEHTEH METOLY
getRotateInstance(Math.atan2(vx,

vy), X, ¥y).

getQuadrantRotateInstance(int n) [NosopoT n pa3s Ha yroa 90° pokpyr Hauana

KOOPAUHAT. IKBHBANCHTEH METOLY
getRotatelInstance(n * Math.PI /

2.0).
getQuadrantRotateInstance(int n, IMosopor N pas Ha yron 90° BOKPYT TOMKH C
double x, double y) KoopauHaramu (X, ). JKEHBANEHTEH METOLY

getRotateInstance(n * Math.PI /

2.0, x, ¥).
getScalelInstance(double sx, Hamensier macurral no ook X B X pas, no ocu
double sy) Y —B 5Y pa3.
getShearInstance(double shx, [Mpeobpasyer kawayio Touky (X%, ¥ ) B rouky (%
double shy) + shx * y, shy * x + y), 10ecm,

"neperawreaet” H3obpaxeHue,
getTranslateInstance(double tx, Casuraer kasavio Tousy (X, V) BTouky (X
double ty) + tx, y + ty).

[TpeoOpa3zoBaHust MOKHO OOBEIMHUTH B KOMIIO3HUIIHIO (TTOCIIEI0BATEILHOCTD IPEOOPa30BaHHMIA).
[TpeoOpazoBanwsi, 3aJaHHBIC METOIAMHU:

concatenate (AffineTransform at);

rotate (double angle);

rotate (double angle, double x, double y);

rotate (double vx, double vy);

rotate (double vx, double vy, double x, double y);
quadrantRotate (int n);

quadrantRotate (int n, double x, double y);

scale (double sx, double sy);



shear (double shx, double shy);
translate (double tx, double ty);
BBITNIOJIHAIOTCS NIEPE]] TEKYIIIUM MpeoOpa3oBaHUEM.

[IpeobpaszoBanue, 3amanHoe merooM preConcatenate (AffineTransform at), BermomHsieTcst mocine
TEKYIIEro npeoopa3oBaHusl.

CymectBytoT Takke metoabl kinacca AffineTransform, koTopbie mpon3BoAST peoOpa3oBaHUs
pa3NUYHBIX QUTYP B IPOCTPAHCTBE KOOPIUHAT TOIH30BATEIIS.

Onun u3 nmpumepoB adhuHHOTO TPeoOpa3oBaHuUs BB YK€ BCTpedaau B Tuctunre 17.5. 31o
oTHOcHTENbHBIN caBUT (shear). OH paboTaeT cieayromuM 00pa3oM: P IBMKEHUH 110 OJTHOW OCH
IIPOMOPLIMOHAJIBHO CJIBUTA€TCA KOOPJIMHATAa TOUKH 10 ApYyroit ocu. lomyctum, Mbl 3a1amu
npeobpaszosanue shear (0.2, 0.0). J[BukeHne BEpTUKAIbLHO BBEPX 110 OCH Y OyAET NPUBOINUTH

K CABUTY KOOpJMHATHI 10 ocH X BIipaBo Ha 20% oT BepTuKaiabHOrO casura. Touka

¢ koopauHaramu (0, 25) B mpocTpaHCTBE M0JIb30BATENSI IPEBPATUTCS B TOUKY C KOOpAMHATaMU (5,
25) Ha nucIee.

[Tpumeps! KCII0Ib30BaHMsI HEKOTOPBIX Pe0Opa30BaHUM NPUBEIEHBI B TUCTUHIE 17.8, a OKHO
IIPUJIOKEHUS N300paxeHo Ha puc. 17.7.

JIncrunr 17.8 llpumep ucnosib3oBanus appuHHbIX NpeodpazoBaHui
import java.awt.image.*;
import java.awt.*;

import java.awt.geom.*;

public class myJFrame extends javax. swing. JFrame {
Graphics gp;
int panelWidth;

public myJFrame () {

initComponents ();

this.panelWidth = panel.getWidth ();
this.gp = panel.getGraphics ();
setLocationRelativeTo (null);

}

@Override
public void paint (Graphics g) {

super.paint (g);



// JlnaroHabHBIA CJBUT

BufferedImage shearImage =

new BufferedImage (panelWidth, 120, BufferedImage. TYPE_INT_ARGB);
Graphics2D sh2d = shearImage.createGraphics ();
Rectangle rectSh = new Rectangle (20, 20, 100, 100);
sh2d.setPaint (Color. BLUE);

for (int i=0; i <5; i++) {

sh2d.fill (rectSh);

// Kaxk et HOBBIN caBur OoJibiie Ha 20%

sh2d.shear (0.2, 0.0);

sh2d.translate (120, 0);

}

// BpaiieHue KBaJipaToB

BufferedImage rotateImage =

new BufferedImage (panelWidth, 155, Bufferedlmage. TYPE_INT_ARGB);
Graphics2D rt2d = rotateImage.createGraphics ();

Shape rectRt = new Rectangle2D.Double (30, 30, 100, 100);
rt2d.setPaint(Color.RED);

// Pucyem KpacHBIN KBaJpaT B UCXOTHBIX KOOPAWHATAX
rt2d.fill (rectRt);

// CnBuraeM miocKoCTh KOOpAMHAT BrpaBo Ha 130 Touek
rt2d.translate (130, 0.0);

// TloBOpaunBaeM MIOCKOCTh KOOPIUHAT

rt2d.rotate (-Math. P1/8.0, 80, 80);

// Pucyem 3eneHblii KBagpaT

rt2d.setPaint(Color.GREEN);

rt2d.fill (rectRt);

// TloBOpaumBaeM IIOCKOCTh KOOPIMHAT 0OpaTHO

rt2d.rotate (Math. P1/8.0,80,80);

// CnBuraeM KoopauHaThl BripaBo Ha 150 Touek



rt2d.translate (150, 0.0);

// TloBOpaunBaeM IIIOCKOCTh KOOPIUHAT
rt2d.rotate (Math. P1/4.0,80,80);

// Pucyem cuHHUI KBajpaT

rt2d.setPaint (Color. BLUE);

rt2d.fill (rectRt);

// MacmrabupoBaHue KBaJIpaToB

BufferedImage scalelmage =

new BufferedImage (panelWidth, 120, BufferedImage
Graphics2D sc2d = scaleImage.createGraphics ();
Rectangle rectSc = new Rectangle (20, 10, 100, 100);
sc2d.setPaint (Color. BLACK);

sc2d.fill (rectSc);

sc2d.translate (130, 0.0);

/I Cxxumaem 10 50% 1o ropu3oHTAIN

sc2d.scale (0.5, 1.0);

sc2d.fill (rectSc);

// PactaruBaemM 0OpaTHO 1O TOPH3OHTAIH

/I u cxxumaem 110 50% 1o BepTHKAIN

sc2d.scale (2.0, 0.5);

sc2d.translate (60, 10.0);

sc2d.fill (rectSc);

/I Cxxumaem 10 50% 1o ropu3oHTAIN

// ¥ OCTaBIIsIeM C)KaTHE TI0 BEPTUKAIH

sc2d.scale (0.5, 1.0);

sc2d.translate (260, 0.0);

sc2d.fill (rectSc);

gp. drawString («Casur (Shear)», 30, 20);
gp. drawlmage (shearImage, 0, 20, rootPane);

gp. drawString («Bpamenue (Rotate)», 30, 170);

. TYPE_INT_ARGB);



gp. drawlmage (rotatelmage, 0, 175, rootPane);
gp. drawString («MacwradupoBanue (Scale)», 30, 340);

gp. drawlmage (scalelmage, 0, 345, rootPane);
}

[3aech pacronoxkeH 00K aBTOMAaTHYECKH CT€HEPUPOBAHHOTO KO/ |

/* Create and display the form */
java.awt.EventQueue.invokeLater (new Runnable () {
public void run () {

new myJFrame().setVisible (true);

}
135
}

// Variables declaration — do not modify
private javax.swing.JPanel panel,;

// End of variables declaration

}



Casur (Shear)

A A\ \ N

Bpawexue (Rolale)

MacwrafupopaHue (Scale)

Puc. 17.7 llpumep ucnonb3zoBanus appuHHBIX NpeoOpa3oBaHUM KOOPIUHAT

NMpumevaHus

1

[TepexirouaTenu CBSI3aHBI B TPYIIITY, TO3TOMY coObiTHe ActionPerformed Bo3HUKAET TOIBKO MPU
IIEeTTYKE 0 MepeKTrovaTento. JleakTHBaIus MPOucXoIuT aBTOMATUYECKH, TIPU 3TOM HE BOSHHKAET
coosiTue ActionPerformed, o6paboTunk He cpabaThIBaeT U MPHPT HE U3MEHSIETCSL.

2

[Toxcka3zka: UCMONB3YHTE KOHCTPYKIIHIO try—catch, 0 KoTopo# pacckazaHo B pazoene 9.1.

3

[IBeT u 1u3aitH UKOHOK MOTYT 3aBHCETh OT OINEPAIMOHHON CUCTEMBI, BEPCHH Java U BRIOpaHHOM
CTHJIEBOM CXeMbl 0(hOPMIICHHUSL.



