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MaBa 1l

Java Core

1.1. Mnardopma: UCTOPUA U OKPYIKEeHUe

1.1.1. B atom paspene

KpaTkasa nctopus (MpnymHbl BO3HMKHOBEHMS); MHCTPYMeHTapuii, Bbibop Bepcun; CLI; cTpyk-
Typa NpoeKTa; AOKYMEHTUPOBAHMNE; HEKOTOPbIE MHTEPECHbIe cnocobbl COOPKM NPOEKTOB.

B aTOM pasgene nponcxoguT nepBoe 3HAaKOMCTBO CO BHYTPEHHEM YCTPOMCTBOM A3blKa Java u
thpenMBOPKOM pa3paboTKmn NPUNOMKEHNN C €ro UCNoSIb30BaHNeM. PaccMaTpuBaeTca NnpuUMUTMB-
HbI MHCTPYMEHTapuin 1 6a3oBble BO3MOXHOCTM NnatopMbl 48 pa3paboTky NPUIOKEHUN Ha
A3blke Java. PasbupaeTca CTpyKTypa NPoeKTa, a TakKe NPoMcxXoauT 03HaKkoMneHune ¢ 6a3oBbiM
NHCTPYMeHTapmem gnsa paspaboTkm Ha Java.

— JDK

— JRE

— JVM

— JIT

— CLI

— Docker

1.1.2. Kpartkasa uctopua (NpuUnHbI BOSHUKHOBEHUS)

— $3bIK co3paBanu ans paspaboTky BCTpamMBaeMbIX CUCTEM, CETEBbIX NMPUIOXKEHUN N NpU-
knagHoro MO;

— [llonynapeH n3-3a CKOPOCTM UCMOSTHEHUS N NMOSTHOIrO abCcTparnpoBaHns OT UCNONHUTENS KO-
aa;

— YacTo mncnonb3yeTca Ons nporpammmpoBaHns 6ak-aHpa Beb-NpunoXeHnn 13-3a mMsHa-
YasIbHOW HALLENIEHHOCTM Ha CETEBbIE NPUTOXKEHMS.
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TIOBE Programming Community Index

Source: www.tiobe.com

Ratings (%)
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Puc. 1.1: I'padmk nonynapHOCTU A3bIKOB nporpammmpoBaHus TIOBE

3apaHua pnq CaMonpoBepKu

1. Kak Bbl pyMaeTe, noveMmy A3blK NPOrpaMMmnpoBaHns Java ctan nonynspeH B Takne KopoT-
Kne Cpoku?
— cyuwecTtBoBaBLIME Ha TOT MOMeHT Pascal n C++ 6b111 CNMLWKOM CNOXHbIMU;
— Java bbicTpee C++;
— OpHaxabl HaNMcaHHasa Ha Java nporpamMma paboTtaet Be3ge.

1.1.3. bBa30Bblii UHCTPYMEHTapUii, KOTOPbIX NoHapo6uTca (Bbi6op IDE)

— NetBeans - xopowuit, OBPOTHBIN MHCTPYMEHT C NIErKMM HOCTaNIbIMYECKMM OTTEHKOM;

— Eclipse - ansa noknoHHunkoB Eclipse Foundation v wBenuapcKkmnx HOXen ¢ NOyCoTHEeN nes-
BUNA;

— IntelliJ IDEA - ctaHpapT ge-akTo, CNonb3yeTcs Ha Kypce 1 B 60NbLUIMHCTBE COBPEMEH-
HbIX KOMMNaHWN;

— Android Studio - ecnun 3aHMMaTbCca MObUnbHON pa3paboTkon.

3apaHua gna caMonpoBepKu

1. Kak Bbl apyMaeTe, nouemy cpega paspabotku Intellid IDEA ctana ctaHgapTom ge-¢akTo B
KOMMepueckon paspaboTke npuioxeHuin Ha Java?
— NetBeans nepectanu nogoepxusatb;
— Eclipse cnuwKoM MegieHHbIn U TAXeN0BECHbIN;
— IDEA okasanacb camou apy>entobHon K HauMHarweMy NporpaMMuCTy;
— Bce BapmaHTbl BEpHBbI.

1.1.4. Y4T0 HY>XHO CKauaTtb, oTKyaa (kak BbibpaTb BeHA0pa, Bepcun)

Ona pa3paboTku noHapgobutcs cpepa pa3pabotku (IDE) n nHcTpymMeHTapuin paspabotumka
(JDK). JDK BbinyckaeTcs HECKOMTbKMMM NOCTaBLLNMKAMK, 6ONbLIMHCTBO U3 HUX 6ecnnaTHbl 1 Non-
HO(PYHKLMOHAsbHbI, TO €CTb NOAAEPXKMBAIOT BECb (DYHKLMOHAN A3bIiKa U NNaT(opMbl.

B nocnepHee BpeMs, C pa3BUTUEM KOHTEMHEPU3aLMN MPUIOXKEHUI, YaCTO YCTaHABIMBAKOT
NHCTpyMeHTapuin B Docker-koHTenHep 1 BegyT pa3paboTKy NpsiMo B KOHTEMHepe, 3TO N03BOSA-

«
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eT He 3ax1aMNATb KOMMNboTep pa3paboTunmka pasHbIMW BEPCUSMUN MHCTPYMEHTApUS N BbICTPO
pasBopa4vmBaTb CBOM NpunoxeHusa B CI nnm Ha uenesom cepeepe.

0 B ob6wiem cnyyae, ans paspaboTky Ha Nt0H6OM A3biKe NPOrpPaMMUPOBAHMUS HYXK-
Hbl Tak Ha3biBaeMble SDK (Software Development Kit, aHrn. - MHCTpyMeHTapun pas-
paboTumka NpUIOXKEeHUA NN MHCTPYMEHTapUI ANng pa3paboTku npunoxeHni). Yact-
HbI cnyyan Takoro SDK - mHCTpyMeHTapui paspabotumka Ha a3bike Java - Java
Development Kit.

Ha kypce byneTt ncnono3oBatbca BellSoft Liberica JDK 11, HO BO3MOXHO MCMOAb30BaTh U OpYyrmnx
NpoM3BOAUTENEN, HANPUMEpP, caMyto pacnpocTpaHéHHyo Oracle JDK. MNMponssogutens cneny-
eT BbibupaTb U3 TpeboBaHMI NO NNLEH3UPOBAHMIO, Tak, Hanpumep, Oracle JDK MOXHO ncnonb-
30BaTb 6ecnnaTHO TONbKO B IMYHbIX LensX, 3a KOMMepYecKyo pa3paboTKy C MCNosib30BaHMEM
3TOr0 MHCTPYMEHTapua NpMaETCa 3aniaTuThb.

A Ona KoppekTHON paboTbl CaMOro MHCTPYMEHTAPMS U CTOPOHHUX MPUIOXKE-
HWUI, NCNONb3YIOLWNX MHCTPYMEHTaPUIA, NPOCNeanTe, NOXanyncTa, YTo YCTaHOBIEHDI
cnepyrolwme nepemeHHole cpeabl OC:

— BcucteMHyto PATH nobaBuTb NyThb A0 McnonHAeMbix hannos JDK, Hanpumep, ans
UNIX-nogo6Hbix cuctem: PATH=$PATH: /usr/lib/jvm/jdk1.8.0_221/bin

— JAVA_HOME nyTtb po kopHa JDK, Hanpumep, ana UNIX-nogobHbix cucTem:
JAVA_HOME=/usr/lib/jvm/jdk1.8.0_221/

— JRE_HOME nyTb go hamnos JRE 3 coctaBa yctaHoBneHHown JDK, HanpuMep, Ans
UNIX-nogobHbix cuctem: JRE_HOME=/usr/lib/jvm/jdk1.8.0 _221/jre/

— J2SDKDIR vycTapeBwas nepemeHHas pana JDK, wucnonb3yeTca HEKOTOPbI-
MU CTapbiMW npunoxeHuamm, Hanpumep, ona UNIX-nogobHbix cuctem:
J2SDKDIR=/usr/lib/jvm/jdk1.8.0_221/

— J2REDIR vycrapeBwas nepemeHHaa pns JRE, wvcnonb3yetrca HeKOTOpbI-
MU CTapbiMW MpunoxeHuamm, Hanpumep, ona UNIX-nogobHbix cuctem:
J2REDIR=/usr/lib/jvm/jdk1.8.0_221/jre/

Tak>Xxe BO3MOXHO MCNONb30BaTh U Apyrne Bepcum, Ho He ctapLie 1.8. 3To 060CHOBaAHO TeM,
YTO OCHOBHble pPa3paboTKM Ha AaHHbIM MOMEHT TOSIbKO HAUNHAKT 0OHOBNATL MHCTPYMEHTaPUM
no 6onee HoBbix Bepcuit (MacTo 11 nnum 13) unuv BoBce NepexoaaT Ha apyrue JVM-a3biku, Takume
Kak Scala, Groovy unu Kotlin.

MHorpa ons pelweHmsa Bonpoca MeHeKMeHTa Bepcuin npnberatoT K CTOPOHHEMY MHCTPYMEH-
Taputo, Takomy kak SDKMan.

[na peleHnsa HEKOTOPbIX HECNOXHbIX 3a4a4 Kypca Mbl byaeM nncatb NPOCTble NPUNOXKEHMS,
He copepxawme OO, CNoXHbIX B3aMMOCBSA3EeN 1 NPOBEPOK, B 3TOM Cllyvae HaM nNoHazobuTes
Jupyter notebook ¢ yctaHoBneHHbIM aapom (kernel) IJava.

3apaHua pna caMonpoBepKu

1. Yem otnmnyaetca SDK ot JDK?
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2. Kakasa Bepcus a3blka (K CoXKaneHuto) ocTaéTcs caMon NonynspHon B pa3paboTke Ha Java?
3. Kakwne ewé JVM 493bIKK CyLLEeCTBYHOT?

1.1.5. W3 uero Bcé coctout (JDK, JRE, JVM u nx papysba)

TL;DR:

— JDK = JRE + MHCTPYMEeHTbI pa3paboTumka;

— JRE = JVM + 6ubnuoTekmn Knaccos;

— JVM = Native API + MexaH13M MCNONHEHNS + yrpaBneHne NamsaTblo.

Kak nmeHHO Bcé paboTaeT? ECnm KOPOTKO, TO C/IOM 3a C/TI0EM HakNagbiBas abctpakumn. Mpo-
rpaMmbl Ha Nto6OM s3biKe NPOrpPamMMMPOBAHNSA UCMIONTHAKOTCS HA KOMMbIOTEPE, TO €CTb, TaK UK
nHa4ve, 3a4eNCTBYIOT NPOLLECCOP, ONepPaTMBHYO NaMATb M Npoyme annapaTypHble KOMMOHEH-
Tbl. TK annapaTypHble KOMMNOHEHTbI NPEeAOCTaBMAAOT AN [OCTyna K cebe HU3KOYpPOBHEBbLIE MH-
Tepgelncobl, KOTOpble 3a4eMNCTBYET OnepaLoHHas cMcTema, NPeaoCcTaBnsas B CBOK ouepenb MH-
Tepthenc YyTb NpoLLe NporpaMmam, B3aMMOLENCTBYHOLWLNM C HEW. ITOT MHTEPENC B3anMoaen-
ctBusa ¢ OC Mbl ang npoctoThl byaem HasbiBaTb Native APL.

C OC B3aumopencteyeT JVM (Wikipedia: Cnnucok BMpTyanbHbIX MawwWH Java), TO ecTb, UC-
nonb3ys Native API, Ham cTaHOBUTCS BCE paBHO, Kakas MMeHHO OC yCTaHOBMEHa Ha KOMMbOTe-
pe, raBHOe YMeTb BbINONHATbCA Ha JVM. 3TO OTKpbIBAET NPOCTOP 418 CO3[aHMS LLeIon rpynnbl
AA3bIKOB, OHM HOCAT 0bLLee bbIToBOE HasBaHne JVM-a3biku, K HUM OTHOCAT Scala, Groovy, Kotlin n
apyrve. BHyTpu JVM ocyuwiecTBngeTca yrnpasrieHne namsaTbio, CyLLLeCcTBYeT MEXaHMU3M MUCMOJHe-
HMA NPOrpamm, cneumanbHbIn JIT@—KOMnmnﬂTop, reHepupyrLWwmin NnaThopMeHHO-3aBUCUMBIN
KOA.

JVM aons cBoen pabotbl 3anpawmnsaeT y OC HEKOTOPbI CErMeHT onepaTMBHOM NaMATU, B KO-
TOPOM XPaHUT JaHHble MPOrpaMmbl. ITO XpPaHEHME NPOUCXOAUT KCNOAMMU»:

1. Eden Space (heap) — B aTon obnactu BblgensieTca NamMmaTb NO4 BCe CO34aBaeMble U3 Npo-
rpamMMbl 06beKTbl. bonblias YacTb 06BHEKTOB KMBET HemoNnro (MTepaTopbl, BPEMEHHbIE
06bEKTbI, UICNONb3yeMble BHYTPM METOL0B U T.M.), U YOANSAOTCS NPpY BbINOJHEHUN COOPOK
Mycopa 3To 0bnacTv namsaTu, He NepemellatoTcs B Apyrne obnactm namatu. Koroa gaHHas
obnacTb 3anonHseTcs (T.e. KONNMYECTBO BblAENEHHOM NaMATM B 3Ton obnacTu npeBbllaeT
HEKOTOpPbIM 3aaHHbIM MPOLLEHT), COopLLMK Mycopa BbinonHaeT bbicTpyto (minor collection)
cbopky. No cpaBHeHUIO C NonHoW cbopKom, OHa 3aHMMAET MaJlo BPEMEHMU, N 3aTparmBaeT
TONbKO 3Ty 06N1aCTb NaMATK, @ UMEHHO, OUYKNLLLAET OT ycTapeBlwmnx obbekToB Eden Space un
nepeMeLLaeT BbiXKMBLLME 06beKTbl B cnegytoLLyto obnacTb.

2. Survivor Space (heap) — ctoga nepemelatoTcs 06beKTbl M3 Npeablaylen obnactn nocne
TOro, KaK OHW nepexunn xotsa bl ogHy cbopky Mycopa. Bpems oT BpeMeHu A0NroXxmByLme
06beKTbl U3 3TON 0bnacTn nepemMeltatotca B Tenured Space.

3. Tenured (Old) Generation (heap) — 3gecb ckannMBakTCa AONrOXMBYLWME 06bEKTbI (Kpyn-
Hbl€ BbICOKOYPOBHEBbIE 06bEKTbl, CUHINTOHbI, MEHEAXXEePbl PECYPCOB M Npoune). Korga 3a-
NoNIHsAeTcs 3Ta obnacTb, BbinosHaeTca nonHasa cbopka mycopa (full, major collection), ko-
Topas obpabaTbiBaeT Bce co3paHHble JVM 0bbeKTbI.

4. Permanent Generation (non-heap) — 3mecb XxpaHuUTca MeTanHdhopMaLms, UCNoNb3yemMas
JVM (ucnonb3yemble Knaccbl, METOAbI M T.M.).

1JIT, just-in-time - aHrn. BOBpeMs, NpsMo cenyac

«
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5. Code Cache (non-heap) — aTta obnactb ucnonb3dyetcs JVM, korpa BkntodeHa JIT-
KOMMUNALMS, B HEN KELIMpPYyeTCs CKOMMUIMPOBAHHbIN N1aThopMEHHO-3aBUCUMbIN Kof,.
JVM camocToaTenbHo ocyliecTnseT cbopKy Tak HasbiBaeMOro Mycopa, YTo 3HaunTeNbHO
obneryaet paboTy NporpaMMmUcTa No OTCAEXMBAHUIO yTeUYeK NaMSaTU, HO BaXXHO MOMHUTb, YTO
B Java yTeuku namsTnm BCE paBHO CyLLECTBYOT, 0COBEHHO Npu NPorpaMMmMpPoBaHMN MHOIOMO-
TOYHbIX NPUTOXKEHUN.

v

class loader

'y

java class file

A 4

runtime data area

[method area| | heap | [ stack | | java threads |

[native internal threads | | program counter registers |

A4

execution engine

—>

v

native method native method
| IIT compiler | [garbage collector || __|interface . |library

Puc. 1.2: MpuHumnn pabotel JVM

Ha nonb3oBaTeNbCKOM YPOBHE BaXKHO HE TONIbKO MCNONHATL 6a30Bble MHCTPYKL MM NPOrpam-
Mbl, HO YTObbl 3TN 6a30Bble NHCTPYKLMN YMENN KaK-TO B3aMMOLENCTBOBAaTb CO BHELIHUM MU-
poM, B TOM ynucne gpyrumm nporpammamu, noatomy JVM mHterpmposaHa B JRE - Java Runtime
Environment. JRE - 3T0 Habop 13 KNaccoB U NHTEP(ENCOB, peann3yoLLnx

— BO3MOXHOCTM CETEBOr0 B3aNMOAENCTBMS;

— pucoBaHue rpadmkmn n rpatnyeckmin NoNb3oBaTENLCKUN MHTEPENC;
— MyNnbTUMeana;

— MaTemaTu4ecKnin annapart;

— HacnepoBaHue 1 NoAMMopgusmMm;

— pednekcuio;

— ... MHOroe gpyroe.

Java Development Kit aBnaeTcs ns3psagHo LONOAHEHHBIM CrieunanbHbIMK Java NPUNoXeHus -
mn SDK. JDK pononHaeT JRE He TONbKO yTUANTaMu ONa KOMNUASUUU, HO U yTUNMTaMu gas co-
34aHUSA OOKYMEHTaUMK, OTNaAKM, Pa3BEPTbIBAHNSA MPUNOXKEHUIA U MHOTUMUK Apyrumu. B Tabnu-
ue @ Ha CTpaHuLe g npueseneHa npumepHaa ctpyktypa n coctas JDK 1 JRE, a Takxke ykasaHbl
NX OCHOBHbIE 1 Hanbonee YacTo MCMNOSIb3yeMble KOMMOHEHTbI N3 cocTaBa Java Standard Edition.
NMomMMoO cTaHAApTHOW pepakummn cywecTtsyeT u Enterprise Edition, copepkalimii KOMNOHEHTbI
ANs co3paHnsa Beb-npunoxeHuni, Ho JEE akTMBHO BbiTecHseTca (hperimBopKamu Spring n Spring
Boot.
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Java Development Kit

Tabnuuya 1.1: Obwee npenctaBneHme coctaBa JDK

3apaHua pnq caMonpoBepKu

1. IVM n JRE - 310 0g4HO U TOXKE?

2. YT1o BxoouT B cocTtaB JDK, HO He BxoaaT B cocTtaB JRE?

3. YTeukun namMaTtu
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— HeB03MOXHbl, NOCKOJIbKY paboTaeT cboplimk Mycopa;
— Bo3MOXHbI;
— CywecTBYyHOT TONbKO B C++ 1 Apyrux A3blKaxX C OTKPbITbIM MEHEOXXMEHTOM NaMSaTu.

1.1.6. CrtpyKTypa npoekTta (nakeTbl, K/lacCbl, METOA, Main, KOMMEHTAapPUM)

[MpoeKTbl MOryT 6bITb N06ON CNOXHOCTU. YacTo CTPYKTYpYy NpoeKTa 3a8aéT cbopLimk npo-
eKTa, NpeanuncbiBas B Kakux nankax byoyT XpaHUTbCS MCXOAHbIE KOAbI, UCNONHAeMble hannbl,
pecypcbl U OOKyMeHTauus. bes nx ncnonb3oBaHma HeobxooMMo 3a4aTb CTPYKTYPY CaMoOCTOS-

TeNlbHO.

MpocTenLnii NPOEKT Yalle BCero COCToMT M3 OAHOro (harna MCXOQHOro Koaa, KoTopblli BO3-
MOXHO CKOMMUAMPOBATb M 3aNyCTUTb KaKk CaMOCTOATENbHbIN 06beKT. OTnnumTenbHas ocobeH-
HOCTb B TOM, YTO Yallle BCEro 37O OAMH WUIM HECKONbKO CTaTUYECKMX METOAOB B O4HOM Kfacce.

®ann Main. java B 3TOM cnyvyae MOXET MMEeTb CenyoLwmmn, MUHUMannCcTUYHbI BUL,

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!");

3

CKpUNTOBBIN NPOEKT 3TO AOCTAaTOYHO HOBbIN TUM MPOEKTOB, OH MOJSy4YMn pa3BuTne bnaro-
naps pactywen nonynapHocty Jupyter Notebook. CkpunToBble NpoeKTbl YA06HbI, KOraa HyXHO
oTpaboTaTb Kakyo-To He60bLUY DYHKLNOHANBHOCTb UM NOLLAFOBO NOSACHUTbL paboTy Kakoro-

TO aJIropuT™Ma.

+ code + Markdown [> Run All == Clear Outputs of All Cells 'O Restart = OQutline -+ & Java

0. VlcxoaHble aaHHbIE

int[] arr = {1,0,1,1,0,0,0,1,1,1};
System.out.println(Arrays.toString(arr));

[1,e,1,1,8,8 80,1, 1, 1]

1. OueBMAHO

UTO eCIW OTHATE OT eAWHULIEI eUHULLY, pe3ynsTaToM 5‘;’,&6‘7 HOJb, @ eI OTHATE OT eAMHULLLI HONb, TO Pe3yALTaToM
OCTaHeTCAa eguHUUa

for (int i = 8; 1 < arr.length; ++i)
arr[i] = 1 - arr[i];
System.out.println(Arrays.toString(arr));

[e, 1, 8,8, 1, 1, 1, 8, @, @]

2. He Tak oueBUaHO

Puc. 1.3: NMpumep npocToro Java npoekTta B Jupyter Notebook

O6bIUHbIN NPOEKT COCTOUT 13 NAKEeTOB, KOTOPbIE COAEPKAT KNaccChl, KOTOpPble B CBOK Oue-
penb Kak-To CBA3aHbl Mexay cobon 1 cogepxaTt KO, KOTOPbIA UCMONHAETCS.

— [akeTsl. NakeTbl 06beaAnHSAT Kacchl N0 cMbicny. Knaccel, Haxogalecs B 04HOM NakeTe

OOCTYMHbI APYyr APYry AaXKe ecsiv HaxogaTcs B pasHblX NpoeKTax. Y NakeToB ecTb NpaBu-

Nla UMeHOoBaHus: 0b6blYHO 3TO 0bpaTHOe AOMeHHOoe uMma (Hanpumep, onsa gh.ru ato byner

«
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ru.gb), HasBaHMe NPOEKTa, 1 Janee yxe BHYTPEHHSS CTPYKTypa. MNakeTbl UMEeHYT CTPOY-
HbIMW NAaTUHCKMMK BykBamu. YTobbl SBHO OTHECTU KNACC K MaKeTy, HYXXHO nponucaTtb B
Knacce Ha3BaHMe nakeTa nocne oneparopa package.

— Knaccbl. OCHOBHas eAnHMLLA UCXOAHOMO Koaa nporpaMmel. OgHoMy anny cnegyet cono-
CTaBMATb OAMH KNacc. HasBaHme Knacca - 370 M4 CyLLEeCTBUTENIbHOE B UMEHUTENIbHOM na-
L.exe, HanMcaHHoe ¢ 3arnaBHom bykBbl. Ecnn TpebyeTca HazBaTb KlacC B HECKOJMbKO C0B,
npumeHsatoT UpperCamelCase.

— public static void main(String[] args). MeToa, KOTOpPbIN SBNASAETCA TOYKOW
BX0Aa B nporpammy. [lonxkeH HaxoanTbcsa B nybnnyHoM knacce. lNpm co3gaHnm aToro MeTo-
[.a BXXHO NOSIHOCTbO NOBTOPUTb €ro CUrHaTypy M 0683aTeslbHO HAaNMUCcaTb ero ¢ Ha3BaHue
CO CTPOYHOM ByKBbI.

— KoMMeHTapum. 3TO YacTb Koga, KOTOPYH UITHOPUPYET KOMMNUASTOP Npu npeobpasoBaHmnm
MCXOAHOro Koga. KoMmeHTapum bbiBatoT:

- // comment - 00 KOHUA CTPOKKN. CaMbl NPOCTOM M CaMblii YACTO UCMNOJb3yEMbI KOM-
MeHTapun.

- /* comment */ - BHYTPUCTPOUHbIN MNM MHOTOCTPOYHbIN. HMKOrga He NCnonb3ymnTte
€ro BHyTPW CTPOK, HECMOTPS Ha TO, YTO 3TO BO3MOXHO.

- /*¥* comment */-KOMMeHTapun-goKyMeHTaumns. MHOroCTpOUHbIn. M3 Hero ytunum-
Toun Javadoc co3paétcs Beb-cTpaHMLLa C KOMMEHTaApPUEM.

Ona npumepa 6bin co3gaH NPOEKT, COAePKALLMA ABa Kacca, HaXoOALWMXCS B pa3HbIX Nake-
Tax. [lepeBo npoeKkTa NpeacTaBfieHo Ha puC. , roe nanka c BbIXOAHbIMU (CKOMMUIMPOBAH-
HbiMM) BMHapHbIMK hannamum nycTta, a hann README.md co3gaH ans nydien 4eMoHCTpaumnm
KOPHS NpoeKTa.

Sample

— SIC

L ru
L go
L—jcore
regular

L OtherClass.java

sample

L Main.java

+— out

*— README . md

Puc. 1.4: CTpyKTypa NpocToro npoekra

Conepxnmoe (harnoB MCXOOHOr0 Koga NpeacTaBNeHO HMXKe.

package ru.gb.jcore.sample;
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import ru.gb.jcore.regular.OtherClass;

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!"); // greetings
int result = OtherClass.sum(2, 2); // using a class from other package
System.out.println(OtherClass.decorate(result));

package ru.gb.jcore.regular;

public class OtherClass {
public static int sum(int a, int b) {
return a + b; // return without overflow check

3

public static String decorate(int a) {
return String.format("Here is your number: %d.", a);

3

3apaHua gna caMonpoBepKu

1. 3aueM cknagbiBaTb Kacchbl B NaKeTbI?

2. MoxeT N cylecTBoBaTh Kiacc BHe naketa?

3. KomMeHTHpoBaHue Koga
— Hy»HO Tonbko ecnu nuweTcsa bonblasa nogkntovaemas bubnnoreka;
— Xopowas npuBbIYKa;
— 3axnamngeT UCXOOHUKN.

1.1.7. OT1no>XuMm MbiwKK B cTopoHy (CLI: c60opKa, nakeTbl, 3anycK)

MpocTenwmnii NPOeKT BO3MOXHO CKOMMUANPOBATb M 3anyCTUTb 6e3 NCMOo/Ib30BaHMS TAXeNo-
BECHbIX cpef, pa3paboTku, BBeAs B KOMaHgHoM cTpoke OC aBe KOMaHAbl:
— javac <Name.java> ckoMnunmpyeT hann UCXOAHMKOB 1 CO34aCT B 3TOM Xe nanke ann c
6anT-KOOOM;
— java Name 3anycTuT CKOMNUAMPOBaHHbIM Knacc (M3 anna c paclwmpeHmem .class).

ivan-igorevich@gb sources % ls

Main.java

ivan-igorevich@gb sources % javac Main.java
ivan-igorevich@gb sources % ls

Main.class Main.java

ivan-igorevich@gb sources % java Main
Hello, world!
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0 CKOMMNUAMpPOBaHHbIe KNacchl BCeraa CoaepKaT oaMHaKOBbIe NepBble YeTbipe
6aliTa, KOTOpbIE B LUECTHAALATMPUUYHOM NpeacTaBieHm hopMUpyoT HaANUCh «Kode,
KpOLLKa».,

87654321 0011 2233 4455 667 aabb ccdd eeff 0123456789abcde:

00000000: |cafe babe
00000010: 0010 0011
00000020: 0016 0100

00000030: 5601 0004
00000040: 756d 6265
00000050: 6e01 0016
00000060: 2f53 7472

Ona komnunaunm bonee CnoXHbIX NPOEKTOB, HEOBX0OQMMO yKasaTb KOMMUASTOPY, OTKyAa
3abupatb hannbl NCXOOHMKOB M Kyga CKNaAblBaTb roToBble (hansbl K1acCoB, @ UHTEPNpPeTaTo-

py, 0TKyZAa 3abumpatb halibl CKOMAUAMPOBAHHbIX KNaccoB. [11s 3TOro CyLLeCcTBYOT cregytoLmne
KJTHOUN:

— javac:
— -d BbIxogHasa nanka (AMpeKkTopumsa) Ha3HauYeHus;
— -sourcepath nanka c UICXOQHMKaMM NPOEKT];
— java:
— -classpath nanka c Kknaccamm NPoeKTa;
Knaccbl npoekTa KOMAUNNPYIOTCS B BbIXOOHYH NamnKy C COXPaHEHNEM nepapxmmn NakeTos.

ivan-igorevich@gb Sample % javac -sourcepath ./src -d out src/ru/gb/jcore/sample/Main.java
ivan-igorevich@gb Sample % java -classpath ./out ru.gb.jcore.sample.Main

Hello, world!

Here is your number: 4.

3apaHua pna caMonpoBepKu

1. Y10 Takoe javac?

2. Kodpe, Kpowka?

3. lme HaxoanTCa Knacc B nanke HasHavyeHus paboTbl koMnunaTopa?
— B nognankax, NOBTOPSAIOLWMX CTPYKTYPY NAKETOB B MUCXOAHMKAX
— B KOpHEe NNOCKMM CMUCKOM;
— 3aBUCUT OT KJIHOUEN KOMAUNALMN.,

1.1.8. [OokymeHTupoBaHue (Javadoc)

[OKYMEHTMpPOBaHMEe KOHKPETHbIX METOAOB M KJ1aCCOB BCErAa JIOXKUTCS Ha Nyieyn nporpam-
MUCTa, NOTOMY YTO HMKTO He 3HAEeT NPOrpamMMmy 1 aifOPUTMbl B HEW Nydlle, YeM MPOrPaMMUICT.
Ytunuta Javadoc nsbaBnaet nporpaMmmmucTa ot HeobxoaMMoCTM ocBamMBaTb MHCTPYMEHTbI CO-
3[0aHNs Be6-CTpaHuL, M 3anncbiBaThb TyAa CBOK AOKYMEHTau M. [LoCTaTOYHO NMcaTh XOPOLWO OT-
thopMaTMpoBaHHble KOMMEHTapMK, a ocTanbHoe Javadoc BO3bMET Ha cebsi.

«
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PACKAGE | #l:kl TREE DEPRECATED INDEX HELP

ALL CLASSES search: 3
SUMMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD

Package ru.gb jcore.regular
Class OtherClass

java.lang.Object
ru.gb_jcore.regular. OtherClass

public class OtherClass
extends java.lang.Object

Jlpyrof, 09eHs MOIe3EEIH KIace IPHIIOXKEeHHA, 3ech MEl MOMEM OIIHCATE er0 OCHOBHOS HasHadeHHe H CIocoDhl B2anModeHCTEHA ¢ HHM.

Puc. 1.5: YacTb cTpaHMLbl aBTOCrEHEPUPOBAHHOM AOKYMEHTaLUN

YT106bI NPOCTO CO3AAaTh AOKYMEHTALMIO HAO0 BbI3BaTb YTUNMTY javadoc ¢ HABOPOM KHOUEN.
— TU NakKeT, 419 KOTOPOro HY>XHO CO30aTb AOKYMEHTALMIO;
— -d nanka (W1 OMpPeKTopUsa) HasHaAUYEHUS;
— -sourcepath nanka c UICXOAHMKaMWN NPOEKTa;
— -Cp NyTb A0 CKOMMUIMPOBAHHbIX K/1aCCOB;
— -subpackages Hy»XHO0 N1 3arnagbiBaTb B NakeTbl-C-NakeTamu;

YacTo HeobxoaMMmo yKasaTb, B KaKoM KOOMPOBKe 3anncaH hana MCXoOHbIX KOAOB, M B KAKOW
KOAMPOBKe O0/KHa b6bITb BbINONIHEHA AOKYMeHTauma (HanpuMep, anibl MICXOOHMKOB Ha A3bl-
ke Java Bcerga coxpaHsaTcsa B kogmupoBke UTF-8, a ocHoBHaa kogupoBka ana OC Windows -
cpl251)

— -locale ru_RU s3bik gokyMeHTaummn (o9 npaBunbHON pacCTaHOBKM NEPEHOCOB U pas-
OENSOWMX 3HAKOB);

— -encoding KOANpPOBKA NCXOAHbIX TEKCTOB NPOrpaMmbl;

— -docencoding KogMpoBKa KOHEYHOW CreHEPMPOBAHHOW OOKYMEHTaLMN.

Yale BCero B KOMMEHTapUAX MCNOMb3YHTCS Crieayolmne KryeBble CnoBa:

— @param onncaHme BXOASLMX NapaMeTpoB

— @throws BbibpacbiBaeMble NCKITHOYEHUS

— @return onncaHne BO3BPALLAEMOro 3HAYEHNS

— @see rae ewe MOXXHO noyunTaTb No TeMe

— @Since Cc KaKol Bepcum NpoayKTa AOCTyneH MeTox,
— {@code "public"} BcTaBKa Koga B onucaHue

3apaHua pnaa caMonpoBepKu

1. Javadoc HaxoauTtca B JDK nnmn JRE?
2. Yto penaet ytunmta Javadoc?
— Co30aéT KOMMEeHTapumn B KOAE;
— Co3[0a€eT NporpaMMHYyI0 LOKYMEHTaLUMIO;
— Co3paét Beb-CcTpaHuMLy C AOKYMEeHTaLunen n3 KOMMeHTapm1eB.

1.1.9. AstomaTtusupym 3ato (Makefile, Docker)

B noapasgene Mbl NPOroBOpPWIIM 0 cbopKe NPOeKTOB BPyUHY0. KoMnunanpoBaTb NPOeKT
TakMM 06pasoM — 3aHATME BECbMa YTOMUTENIbHOE, 0COBEHHO Koraa MCXOAHbIX halinoB CTaHo-

«
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BUTCA MHOTO, B MPOEKT BKJZIIOYAKOTCA 6mMbnunoTtekun u npouee.

ﬂ Makefile — 310 Habop MHCTPYKUMIA ONsS nporpamMmbl make (knaccuyeckas,
310 GNU Automake), koTopas nomMmoraet cobmpaTb NPOrpaMMHbIN MPOEKT B OOHY KO-
MaHAay. Ecnn 3anycTuTh make To nporpaMma nonbiTaeTca HanuTu hana C MUMEHEM Mo-
yMonyaHuio Makefile B Tekywem Katasnore n BbiMOSHUTb MHCTPYKLLUN U3 HErO.

Make, He NPMBHOCUT HMYEro NPUHUMMNMANBHO HOBOrO B MPOLECC KOMMUASLNK, @ TObKO
NUWb aBTOMAaTMU3MPYIOT ero. B npocTtenwem cnyvae, B Makefile gocratouHo onmcaTb Tak Ha-
3blBaeMYIO LeNb, target, N YTo HYyXXHO caenatb ANg AOCTMXKeHUs aTon uenu. Lenb, cobupaemas
Nno-yMon4aHuio HasbiBaeTca all, Tak, Ans npocTenwen KOMNUASALMN HaM HY>XXHO HanucaThb:

all:
javac -sourcepath .src/ -d out src/ru/gb/jcore/sample/Main.java

A BHMMaHMe NOKIOHHMKAM BOWMHbI 3a npobenbl NnpoTne TaboB B TEKCTe Mpo-
rpammbl: B Makefile ona oTcTynoB npm onncaHnm TapreToB HeMb3a UCNOMb30BaTb NPo-
6enbl. Tonbko Tabbl. MHavye make obHapy»xunBaeT owmnbKy CMHTaKCKCa.

Mo cyTun, 3TO BCE. HO BO3MOXHO caenatb 6onee rubko HacTpamBaeMbln hais, UTOObI HE HYX-
HO 6bIN10 3aNOMMHATL, KaK Ha3blBAlOTCA Te UK UHble nanku n dannel. B Makefile MoxHo 3anu-
CbiBaTb NepPeMEHHble, HanpuMep:
— SRCDIR :=src
— OUTDIR := out
N nanee Bbi3biBaTb UX (TO €CTb NOACTABNATb UX 3HAUEHUS B HY>KHOE MECTO TEKCTA) ClieAyoWmm
obpasom:

javac -sourcepath .${SRCDIR}/ -d ${OUTDIR}

Y106kl BbI3BaTb YTUANUTY O COOPKM LEeNn No-yMONMYaHuio, LOCTATOUYHO B Manke, COAepxa-
wen Makefile B TepmMuHane Hanmcatb make. YTobbl BOCNONL30BATLCA APYTMMU HANMUCAHHBIMU
TapretTamm HY>HO NoCne UMEeHN YTUNUTbI HanucaTb Yepes Nnpoben HasBaHMe TapreTa

0 Docker — nporpammHoe obecneyeHne gns aBTomaTusaummn pasBepPTbiBaHUS
N yNpaBieHNs NPUIOXKEHUSIMIN, KOHTEMHEPN3ATOP NPUAOXKEHUI. [103BONSET «ynaKo-
BaTb» MPUSIOXKEHME CO BCEM €r0 OKPYXEHNEM N 3aBUCMMOCTAMU B KOHTEMHEP, KOTO-
PbI MOXET bbITb pasBEPHYT Ha ntobon cucteme, NoOAEPKNUBAOLLEN COOTBETCTBYIO-
LLLYHO TEXHOSIOTUIO.

Docker TakXe He NPUBHOCUT HUYErO TEXHOSIOMMYECKM HOBOrO, HO AAET BO3MOXHOCTb He
ycTaHaBnmBaTb JDK 1 He oymaTb O NepektoUYeHn Mexay BepCcusiMun, A0CTaTouHO B3ATb KOH-
TEeMHEpP C HYXXHOW BEPCMEN MHCTPYMEHTAPMS 1 3aMyCTUTb NPUNOXEHME B HEM.

Ob6pasbl N KOHTEMHEPbI CO34At0TCA C MOMOLLbIO CreunanbHoro ana, UMerLWero Ha3BaHme
Dockerfile. MepBon cTpokon Dockerfile mMbl 0693aTeNbHO AOMKHbBI YKa3aTb, KAKOW BUPTY-
anbHbIn 06pas byneT ons Hac 0OCHOBOW. 34eCb MOXHO MCNONb30BaTh Kak obpasbl OC, Tak 1 06-
pasbl SDK.

«
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1’ FROM bellsoft/liberica-openjdk-alpine:11.0.16.1-1

Mpu co3gaHnm obpasa HEObXoAMMO CKONMPOBATh BCe (haiisibl U3 NMankKy STC NPoeKTa BHYTPb
obpasa, B nanky src.

1 COPY ./src ./src

MoTomMm, Takxe npu co3paHum obpasa, Hapo byaeT cospaTb BHYTPM Nanky out npocTon Tep-
MMHaNbHOM KOMaHOoM, 4Tobbl KOMNUNATOPY ObINIO KyAa CKNagbliBaTh rOTOBbIE KNACChl.

[

RUN mkdir ./out

MNocnegHee, uTo byOeT caenaHo Npu co3gaHum obpasa - 3anyLLeHa KOMNUNaums.

[

RUN javac -sourcepath ./src -d out ./src/ru/gb/dj/Main.java

MNocnegHaa komaHaa B Dockerfile roBopuT, UTO HYXXHO cAenaTtb, KOrga KOHTelHep co3aa-
é1ca 13 obpasa n 3ayckaeTcs.

1 CMD java -classpath ./out ru.gb.dj.Main

Docker-06pa3s u, kak cnegcteue, Docker-KOHTEMHEPbI BO3MOXHO HAaCTPOUTb TaKMM 06pasom,
4TObbl CKOMNUAMPOBAHHbIE Danfibl HAXOAUNCH HE B KOHTEMHEpPE, a CKNagblBaIncb 0b6paTHO Ha
KOMMNbOTEP NONb30BaTensa Yepes obuime nanku.

YacTo KomMaHabl pa3paboTumMKoB aIMyNMPYIOT TaknM 06pa3oM peasbHbI MPOAAKLLH CepBep,
NCNoNb3ys B KauecTBe McxogHoro obpasa He JDK, a ob6pa3 ueneson OC, Bpy4HYyO yCTaHaBNMBa-
tOT Ha Hen JDK, 3anyckas ganee CBOE NPUIOXEHME.

JoMallHee 3apaHue

— CospaTtb NPoeKT 13 TPEX KnaccoB (OCHOBHOWM C TOYKOWM BXO4a W ABa Kflacca B APYyrom nake-
Te), KOTOpPble BMeCTe AO/IKHbl COCTABNAATb OHY NPOrpaMMmy, NO3BONAOLLY NPON3BOANTD
YyeTblpe OCHOBHbIX MaTeMaTUYEeCKNX OENCTBUS N OCYLLECTBIATb (hOPMATUPOBAHHbIN BbIBOS,
pe3ynbTaToB NOJIb30BaTENIO;

— CkomnunupoBaTb MPOEKT, a TaKXe co3haTb OJ19 3TOro MpOeKkTa CTaHOapTHyk Beb-
CTPaHULYy C AOKYMEHTALMEN KO BCEM NaKeTaM;

— Cospatb Makefile c 3agavyamum cbopkm, OUMCTKM M CO3AAHUSA OKYMEHTALMMN HAa BECb MPOEKT.

— *Cospatb gBa Docker-obpasa. OanH fomKeH KOMNUAMPOBaTb Java-npoekT obpaTHo B nan-
Ky Ha KOMMblOTEpPEe NoAb30BaTeNs, a BTOPON 3abmpaTb CKOMMUANPOBAHHbIE KACCbl N UC-
MNONHATb UX.
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1.2. Cneuyunanusauyua: AaHHble U PYHKLUU

1.2.1. B npepbiaywiem paspgene

— Kpatkas nctopus (MpuYnHbl BOSHUKHOBEHMS);

— WHCTPYMeHTapuii, BbiIbOp Bepcuu;

— CLI;

— CTPYKTypa NpoeKTa;

— [OOKYMEHTUPOBaHWUE;

— HEeKoTOpble NHTepecHble cnocobbl COOPKM NPOEKTOB.

1.2.2. B 3toMm paspene

Bynet paccmoTpeH 6a30Bbi hyHKLMOHAN A3blKa, TO eCTb OCHOBHAs BCTPOEHHas hyHKLMO-
HaNbHOCTb, TaKas Kak MateMaTU4yecKmne onepaTopbl, yCNOBUS, LUMKAbl, BMHApHbIe onepaTopsbl.
Hanee cnocobbl XxpaHeHWa U NpeacTaBNeHNsa AaHHbIX B Java, U B KOHLE Cnocobbl MaHMNyNALNN
OaHHbIMU, TO €CTb (hyHKLUMN (B TEPMUHAX A3blKa Ha3blBaOLLIMECH METOAAMM).

— MeTop;

— Tunusauus;

— [lepenonHeHue;
— MHnymnanmnsauyums;
— NpeHTndmkatop;
— Typecasting;

— Maccus;

1.2.3. [OaHHble

MoHATHME TUNOB

XpaHeHve JaHHbIX B Java oCyLecTBNSeTCs NPMBbIYHBIM 418 nporpamMmucTa obpasom: B ne-
PEMEHHbIX M KOHCTaHTax.

OTHOCUTENbHO TUNM3aLUKN S3bIKU NPOrpaMMMUpPOBaHMS HbIBAOT TUMN3UPOBAHHBIMU N HETU-
NU3NPOBaHHbIMK (becTMnoBbIMM). HETUNN3NPOBAHHbIE A3bIKM HE NPEeACTaBNAAT 60/bLIOIO UH-
Tepeca B COBPEMEHHOM NMPOrpaMMmUpPOBaHMMN.

OTCyTCTBME TMMM3ALMM B OCHOBHOM MPUCYLLE YPE3BbIYANHO CTapbiM U HU3KOYPOBHEBbLIM
f13blkaM NporpaMMmMpoBaHus, Hanpumep, Forth n HekoTopbiM accembnepam. Bce gaHHble B Ta-
KMX I3blKaxX CYMTAOTCA LienovkaMm 6UT Npon3BONbHON ANMHBbI U He AensTca Ha Tunbl. PaboTa
C HUMM YacTo TPyOHee, MpY 3TOM YacTo 6e3TunoBble A3bIKK paboTaloT bbicTpee TUNU3NPOBaH-
HbIX, HO OMUCbIBaTb C X MOMOLLbO 60oNbLIME MPOEKTbI CO COXHbLIMU B3aUMOCBA3IMUN [0BOJIbHO
YyTOMUTENbHO.

0 Java fABnAeTcA A3bIKOM CO CTPOroi (TakKe MOXHO BCTPETUTb TEPMUH
«CUNbHOW») IBHOM CTaTUUYECKOMN TUNmn3aLmen.
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— CTraTuyeckas - y Kaxgon nepeMeHHon JonxeH 6biTb TUM, U 3TOT TUN U3MEHUTb HeNb3s.
3TOMYy CBOMCTBY NPOTMBOMNOCTABASAETCA ANHAMMYECKasa TUNN3aLums;

— $IBHas - npu co3gaHun nepemeHHom en obsa3aTenbHO HeobXxoOMMO NPUCBOUTL KaKOM-TO
TWM, SBHO HanucaB 370 B KoZe. B 6onee no3gHmx Bepcusax a3bika (C 91) CTano BOSMOXHbIM
MHULNANN3NPOBATb NepeMeHHbIe Tuna var, 0603HaYaoWMN HYXKHbIN TUM TOraa, Koraa ero
BO3MOXHO 04HO3HAYHO BbIBECTU M3 3HAYEHUNS CrpaBa. bbiBalOT A3bIKN C HEABHOM TUMM3a-
umen, Hanpumep, Python;

— Ctporas(cnnbHas) - HEBO3MOXHO CMELUMBATb Pa3HOTUMNHbIE OaHHble. C Opyron CTOPOHbI,
cywecTByeT JavaScript, B KOTOPOM 3anucb 2 + true BblAACT pesynbrar 3.

AHTMﬂaTTepH «MarmyeckKume yucina»

MouTun BO BCeX NpMMepax, KOTopble NCNONb3YTCA ANnsg obyyeHns, MOXKHO YBUAETb TaK Ha3bl-
BaeMbI aHTMNATTEPH - NJIOXON CTUAb 419 HannucaHua koga. Ymcna, KoTopble HAXOAATCA cnpasa
OT onepaTopa NpucBanBaHMs UCNONb3YHTCS B KOAe 6e3 NnosiCHEHUI. TaKoM aHTMNATTEPH Ha3bl-
BaeTCa «Marmyeckoe 4ymcno». Marmyeckoe, NOTOMY YTO HEMOHATHO, YTO 3TO 3a YMUCAO, NOYEMY
3TO YMCNO UMEHHO TakKoe 1 YTo byaeT, ecnn 3TO YNCIO USMEHUTD.

Tak nyylwe He fenatb. 3apaHee HYXHO CKa3aTb, YTO PEKOMeHOyeTCa NoMeLaTh BCe YMcna B
KOOe B MMEHOBAaHHbIE KOHCTaHTbI, KOTOPbIE XPaHATCA B Havane garna. Nnocom Takoro nogxoaa
ABNSAETCA BO3MOXHOCTb JIEFKO KOPPEKTMPOBATb 3HAUYEHWS MEPEMEHHbIX B AOCTATOYHO BOoNbLIMX
NpoeKTax.

Hanpumep, B BalleM KOAe HECKONbKO ThbiCAY CTPOK, a KAKOe-TO YMC/0, CKaXKeM, BO3pacT Co-
BepLeHHOoNeTus, ymcno 18, ncnonb3oBanoCb HECKOIbKO AECATKOB pas. [1pun ncrnonb3oBaHumn
NPUI0XEHNS B CTPaHe, roe COBEPLUEHHONETUEM CcUMTAETCA 21 ro4 Bbl AO/MKHbI byaeTe nepeun-
TbiBaTb BECb KO, B MOMCKax Marmyeckmnx «18» n ncnpaButb nx Ha «21». B aToM Bonpoce bygeT
TaKXXe BaXHO He 3anyTaTbCs, AEeUCTBUTENBHO SN 3TO 18, KOTOPble 03HAYaKT COBEpPLUEHHONETME,
a He KONM4eCcTBO KapMaHOB B XWieTke AHaTonms BaccepmaHaE.

B cnyyae ¢ KOHCTaHTOM M3MEHUTb YNCI0 HYXKHO B OAHOM MecCTe.

1.2.4. T(pUMUTUBHbDbIE TUNDbI AAHHbIX

Bce paHHble B Java 0enaTcs Ha ABE OCHOBHbIE KAaTErOPUK: MPUMUTUBHbBIE U CCbINIOYHbIE. Tab-
nvua OEMOHCTPUPYET BCE BOCEMb NMPUMUTUBHBIX TUMOB A3blKa U X pa3MepHOCTU. YTobbI
OTNPaBUTb Ha XpaHeHWe KakKMe-TO AaHHble UCMOb3yeTCca onepaTop npuceameBanHud. lNpuceau-
BaHWe B NPOrpamMMmpoBaHnmM - 3TO HE TOXE CaMoe, YTO MaTeMaTU4YeCcKoe PaBeHCTBO, 4EMOH-
CTpupyoLee TOXKOECTBEHHOCTb, a NOJSIHOLLEHHAsA onepauus.

Bce npucBanBaHma Bcerga nponcxonqaT cnpaBa HaneBo, TO eCTb CHavasa BblumMcngeTca npa-
Basi 4YaCTb, @ MOTOM pPe3ynbTaT BblUMCIEHMA NPUCBANBAETCSA NEBON. VICKNOUYEHUIA HET, UMEHHO
NO3TOMY B JIEBOW YaCTM HE MOXET ObITb HUKAKUX BbIYMCNEHN.

LLlecTb n3 BOCbMW TUMOB MMEET AMana3oH 3HaYeHUIM, a 3HA4YUT OCHOBHOE UX OTNMYMe B 06b-
éme 3aHuMaeMon namatun. Y double n float Toxe ecTb AManasoHbl, HO OHU 3aKJ1lOYalTCa B
TOYHOCTM NpeacTaBneHnsa opobHon yacTu. [nana3oHbl 03HAYakOT, YTO €CNK NOoNbITaTbCs NOMOo-

2Mbl TO 3HaEM, YTO UX 26
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Tun [MossicHeHue Idnana3oH
byte CaMbIi ManeHbKNN U3 agpecyembix TUMoB, | [-128, +127]
8 61T, 3HAKOBbIN
short Trn KOPOTKOTO Lenoro umcna, 16 6ut, 3Ha- | [-32 768, +32 767]
KOBbIV
char LlenouymcneHHbi TMN ons xpaHeHusa cum- | [0, +65 535]
BonoB B kKogupoBke UTF-8, 16 6uT, 6es-
3HaKOBbIN
int OcHOBHOWM TUN Uenoro yucna, 32 6uTta, | [-2147 483 648,+2 147 483
3HAKOBbIN 647]
long Tun pAnHHOro uenoro uucna, 64 6uta, | [-9 223 372 036 854 775
3HaKOBbIN 808, +9 223 372 036 854
775 807]
float Tun BeLWecTBEHHOro YMcna ¢ nnaBaroLemn
3anaTon (0AMHApPHOM TOYHOCTKU, 32 buTa)
double Tun BeLW,eCcTBEHHOro YMcna ¢ nnaBaroLem
3anaTon (oBoMHOM TOUHOCTH, 64 BUTa)
boolean | Jlornyeckun Tmn gaHHbIX true, false

Tabnuua 1.2: OcCHOBHbIE TUMbl AAaHHbIX B 93blKe Java

XWUTb B NepPeMeHHYI0 MeHbllero Tuna 6onbliee 3Ha4YeHne, NPOM30oNaET «NepenosiHeHMe nepe-
MEHHOM».
MepenonHeHue LENOUNUCIIEHHDbIX NEPEMEHHbIX

YeM MMEeHHO YpeBaTo NepenosiHeHNe NepeMeHHON nerye NokasaTtb Ha Npumepe (Mo ccbinke
- paccnenoBaHmne KpyLWeHNs pakeTbl M3-3a NepenosiHeHUs NepeMeHHon)

A MepenonHeHne NnepeMeHHbIX He Pacno3HaETCS KOMMUISTOPOM.

Ecnu cospatb nepemeHHyto Tuna byte, ananasoH kotoporo oT [—128, +127], U NPUCBOUTL 3TOW
nepemMeHHomn 3Ha4veHne 200 NPon3oNAET NepenoHEHNEe, KaK eC/li NoMNbITaTbCA BIUTb MAaKET MO-
/T0Ka B HANEPCTOK.

ﬂ I'IepenonHeHme nepeMeHHoﬁ - 3TO CUTYyauund, B KOTOpOIZ NPONCXoauT NOMbITKa
NoNoXuTb bonbluee 3Ha4YeHNe B nepeMeHHy MeHbLlero Tuna.

BaXkHbIM BONPOCOM Mpu NepenosiHEHNM OCTAETCS CNenyoLWnIA: Kakoe B NepenoiHEHHOM ne-
peMeHHOM OCTaHeTCcsa 3HaveHne? MakcumanbHoe, 127? 200 — 127 = 73? Kakon-To Mycop? Kax-
LbI 93bIK, @ 3a4aCTy0 M pasHble KOMNUAATOPbI OOHOMO A3blka BeayT cebs B 3TOM BOMpoce no
pasHoMy.
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A B coBpeMeHHOM Mupe rurarepues 1 TepabaiToB NOYTN HUKTO He
Nosib3yeTcss MasIeHbKMMU TUMaMM, HO MIMEHHO M3-3a 3TOro OWNBKK NepenosiHeHUs
NnepemMeHHbIX CTaHOBSATCSA ONaCHee NCMaHCKON MHKBU3ULUN.

r

'NOBODY EXPECTS THE SPANISH
INQUISITION!

3apaHuve Ona caMonpoBepKu

1. Bo3M0OXxHO N1 06bSBUTL B Java LEenoUYmMCNeHHY NepeMeHHY0 1 NPUCBOUTb el ApobHoe
3HaveHwne?
2. Marunyeckoe 41cno - aTo:
(@) uncnoBasi KOHCTaHTa 6e3 NoACHEHN;
(b) umcno, nomoratoLee B BbIYUCIEHUAX;
(c) uncnoBas KOHCTaHTa, NpucBanBaemas npu 06bABNEHNUM NEPEMEHHON.
3. MNepenonHeHne NnepeMeHHON - 3TO:
(@) cnMwKoM ONMHHOE Ha3BaHMe NepeMeHHON;
(b) cnuwkom 6onblLoe 3HaYEeHNEe NePEMEHHON;
(c) paclumMpeHune nepemMeHHoM BCneacTBme 3anncu 6oblLoro 3Ha4YeHus.

BuHapHoe (6uTOBOE) NpeacTaBsieHne AaHHbIX

Mocne pasroBopa 0 NePENOSTHEHMN, HEMb3S HE CKa3aTb O TOM, YTO UMEHHO NEPENOTHAETCS.
Hanee byayT npeacTaBneHbl CBEAEHNSA KOTOPbIE KaCcakoTCsa He TONbKO A3blka Java Ho 1 ntoboro
LPYroro si3blka NporpamMmMmpoBaHns. 3T CBELEHU NOMOryT pa3obpaTbCs B AeTansax Toro Kak
XPaHUTCA 3HaYeHNe NepeMeHHON B NPOrpaMMe 1 Kak, B LLenoM, npomcxogut pabota Komnblo-
TEPHOM TEXHUKMU.

0 Bce coBpeMeHHbIe KOMMNbIOTEPbI, TaK UK MHaYe paboTatoT OT aneKTpuyecTea
N ABNAKOTCS NPUMUTUBHBIMM MO CBOEWN CYTWN YCTPOMCTBAMMU, KOTOPbIE MOHMMAIOT TONIbKO
[1Ba COCTOSIHUSI: €CTb HanNpsiXKeHNe B 3EeKTPUUYECKON Lenn Uim HeT. ITU ABa COCTOSIHUS
NPUHATO 3anucbiBaTh B BuAe 1 1 0, COOTBETCTBEHHO.

Bce naHHble B ntobon nporpamme - 3To eAnHULbl U HyNK. aHHble B NporpamMmme Ha Java He
NCKNoYeHne, yoobHee BCero aTo ABEHNEe pacCcMaTpuMBaTh HA NPUMeEpPe NPUMUTUBHbBIX AAHHbIX.
[loCKONbKY B KOMIMbIOTEPE MOXXHO ONEPUPOBATb TOSIbKO ABYMS 3HAYEHUSAMU TO €CTECTBEHHbIM
0bpa3oM Mcnonb3yeTcsa ABOUYHAS CMCTEMA CYMUCIEHMS.

«
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LHecatnyHoe | IBonuHoe | BocbMepuyHoe | LecTHapuatepuyHoe
00 00000 00 0x00
01 00001 01 0x01
02 00010 02 0x02
03 00011 03 0x03
04 00100 04 0x04
05 00101 05 0x05
06 00110 06 0x06
07 00111 07 0x07
08 01000 10 0x08
09 01001 11 0x09
10 01010 12 Ox0a
11 01011 13 Ox0b
12 01100 14 0x0c
13 01101 15 0x0d
14 01110 16 Ox0e
15 01111 17 OxOf
16 10000 20 0x10

Tabnuua 1.3: MNpencraBneHns Yncen

[BONYHaA cucTeMa CYMC/IEHNS 3TO CUCTEMA CUYUCIEHNS C OCHOBaHMeEM ABa. CywecTBYHOT U
LOpYyrue CMCTeMbl CYUCNEHUS, HANPUMeEP, BOCbMepPUYHas, HO cernyac oHa oTXo4uMT Ha BTOPOW nnaH
MOJIHOCTbIO YCTynas CBOE MECTO LecTHaaLuaTepu4yHon cucteMe cumcnenmsa. Kaxxgas umdpa B
LEeCATUYHOM 3an1CcK YMcna HasblBaeTCs PaspsifioM, aHaIOrMYHO B ABOMYHOM 3aMMUCU YNCEN KaXK-
[as umMdpa Toxe Ha3blBaeTCs paspsnoM, HO /1 KOMMbIOTEPHOM TEXHUKM 3TOT pa3psan HasbiBa-
eTcs buTtom.

ﬂ OgHa eguHULA UK HOMb - 3TO OAMH 6UT NepenaBaeMon UK XPaHUMOWN UH-
hopmaumn.

BuTbl NpUHATO cobmpaThb B rpynnbl IO BOCEMb LUTYK, MO BOCEMb Pa3psiaoB, 3TV FPynnbl Ha3bl-
BatoTca 6aMT. B A3bike Java BO3MOXHO ONepupoBaTb MUHUMAIbHOM eanHuLen nHdopmaumu,
TaKoM Kak 6anT ons aToro ecTb COOTBETCTBYHOLWMNA TUMN. [Mana3oH 6anTta, cornacHo tTabnuubl
[—128,+127], TO ecTb 6alT nHhopMaLmm MOXeT B cebe copepxkaTb POBHO 256 3HaueHun. Camo
Yyncno 127 B ABOMYHON 3aN1CK 3TO CEMMPA3PSAHOE YMCNO, BCe paspsabl KOTOPOro eanHuLbl (To
ecTb 6anT BbIrNSAMT Kak ©1111111). MocnegHuin, BOCbMOW, CaMblil CTapLunin 61T, onpenenseT
3HaK umcnal, JocTtatouHo 3HaTh thopMyny pacyéTta 3anncu oTpuLLaTENbHbIX 3HAYEHNN:

1. B NpsAMOM 3anMcK NOMEHATb BCE HY/IM HA eANHULbI Y eOUHULBI Ha HYNN;

2. NOCTaBUTb CTapLmn BUT B eAnHNLLY.
Tak BO3MOXHO MONY4YnUTb HA €OMHULYY MEHbLLEE OTPULLATENbHOE YNCIO, TO eCTb Npeobpas3oBas
0 nonyunm -1, 1 6yneTt -2, 2 cTaHeT -3 1 Tak ganee.

Yncna 66nbnx paspsgHoCcTen MoryT XpaHnTb 60blue 3HaUueHns, Tenepb NnpeobpasoBaHmne
AMNanasoHOB U3 AeCATUYHOM CUCTEMbI CYMCIEHMS B A BOMYHYIO MOKAXET uTo byte 3To oanH 6anT,

33pecb MOXHO HauaTb JONTUIN U CKYYHbIM Pa3roBOP O CXEMOTEXHUKE M XPaHEHWM OTpULLATENbHbIX YUCEN C Npu-
MeHeHWeM TEXHUKN [OMNOMHUTENbHOIo KoAa.

«
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short aTo gBa 6anTa, T0 ecTb 16 buT, int 370 4 H6arTa 70 ecTb 32 6MTa, a Long 310 8 HanT UK
64 buTa XpaHeHns nHopmaumu.
3apaHua gna caMonpoBepKu

1. Bo3moxkHo nn umcno 3000000000 (3 munnumapaa) 3anmcatb B ABOMYHOM NpeacTaBneHmnn?
2. Kak Bbl gymaeTe, No4YeMy WeCTHaguaTepnyHasg cucteMa CHMCeHns BblTECHMAA BOCbMe-
pPUYHYHO?
LleniouncneHHble TUNbl

LlenouncneHHbIX TUNOB YeTbipe, M OHM 3aHMMatoT 1, 2, 4 n 8 6anT.

0 TexHUYecKu, LenoYncneHblix TUMOB NaTb, HO char YCTPOEH YyTb CliOXHee
LPYrux, NO3TOMY He paccMaTpMBaETCA B 9TOM pasferne.

3Ha4YeHUs B LENOYMCNEHHbIX TUNax MOryT BbiTb TONBbKO LieNble, HUKaK N HUKOTAa HEBO3MOX-
HO NPUCBOUTb UM APO6HbIX 3HaYeHUI. [1po 3TK TUNbI cNeayeT NOMHUTL CreaytolLee:
— int - 370 caMbI YacTO NCNOSIb3yEMbIN TUMN. ECM COMHEBaeTeCh, KaKOW LeSTOUNCTIEHHbIN
TUN NCNONb30BaTb, MCNOMb3YyNTE int;
— BCe LeNnble Yncna, KOTopble NULWYTCS B KOAEe - 3TO int, Aa)xke ecnum Bbl NbITa€TECh MX NPU-
CBOWUTb MEpPEMEHHOM Apyroro Tmna.
Kak int npeobpasyeTcsa B MeHbLUe TMNbl? Ecnn HanucaTtb uugpamMmn cnpasa YMcio, KoTopoe
MOXET NOMECTUTbCS B MEPEMEHHYIO MEHbLLENO TUMNa CNeBa, TO CTaTUYECKNIM aHAaNN3aTop Koaa
€ro NponycTuT, a KOMNUAATOP NpeobpasyeT B MeHbLUMI TUN aBTOMaTM4yecku (CTpoka 9 Ha puc.

1.6).

Puc. 1.6: NpucBanBaHmne BanngHbIX U NEPENONHAKLWMX 3HAYEHUN

Kak BMOHO, K ManeHbKOMy byte ycnewHo npuceamBaeTca int. Ecnu xe HanucaTb 4Mcnio
KoTopoe 6onblle TMNa crneBa U, COOTBETCTBEHHO, MOMECTUTLCA HE MOXET, cpefa pa3paboTku
BblOaeT npeaynpexaeHne KOMNMnaTopa, 4To oxmngancs byte, a nepegaH int (ctpoka 10 puc

YacTo Hy»KHO 3anuncaTb B BMAE UYMCa Kakoe-TO 3HaueHume bonbliuee YeM MOXET NPUHUMaATb
int, n 9BHO NPUCBOUTb HaYabHOE 3HAYEeHME NepemMeHHon Tuna Long.
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Integer number too large

Puc. 1.7: MonbITKa MHMUMANM3aLNM NepeMeHHon Tuna Long

B npumepe Ha puc. @ nokasaHa nonbiTKa NpucBouTb 3HadeHne 5000000000 nepemMeHHoM
TMna long. N3 TekcTa owmnbKM SCHO, UTO HEBO3MOXHO MOJIOXKUTb Takoe bonblloe 3HaYeHne B
nepeMeHHyt Tuna int, a aTo 3HauuT, 4YTo cnpasa int. MNouemy 6onbwon int 6e3 npobnem npu-
CBaMBaETCH K MasieHbKOMY b6anTy?

Puc. 1.8: PeweHne npobneMbl nepenosiHEHNS YACNOBbIX KOHCTAHT

Ha puc. @ NPOLAEMOHCTPMPOBAHO, UTO aHANOrMYHas cMTyaumnsa Bo3HuKaeT ¢ Tunamm float
n double. Bce gpobHble uncna, HanucaHHble B Koge - 3To double, NO3TOMY NOMOXNUTb UX BO
float 6e3 gonoOMHUTENBHbIX YCUANIN HEBO3MOXHO. B 3T1X Cnyyasax K HannMcaHHOMY Cnpasa Ymc-
Ny HY>HO fo06aBnTb ABHOE yKasaHue Ha ero Tun. na Long nuwem L, a gna float - £. Yawe
BCcero L nuwyT 3arnaBHyto, 4Tobbl NOAYEPKHYTb, YTO TUN bonble, a £ NUWYT ManeHbKy, YTo-
Obl NOAYEPKHYTb, YTO Mbl YMEHbLUAEM TUM. HO PErMCTP B 3TOM KOHKPETHOM Cllyyae 3HaYeHUs He
MMeeT, MOXHO NnucaTb 1 TaK U Tak.

Yucna c nnasawllen 3ansatoi (Toukomn)

Kak BUOHO 13 Tabnuupbl @, [Ba 13 BOCbMU TUMNOB He MMEIT AMana3oHOB 3Ha4YeHUW. 3To CBA-
3aHO C TEM, UTO AManas3oHbl 3Ha4YeHn hnoyTta n gabna 3akio4aTCs He B BETMYMHE BO3MOXHbIX
XPaHUMbIX YMCEST, @ B TOYHOCTU 3TUX YMCEN NOC/e 3ansTON.

0 Yucna c nnaBaroLLen 3anaTOM B aHINI093bl4HOM NTMTepaType Ha3blBakoTCA YMC-
na c nnaBatowen Toukon (ot anrn. floating point). Takoe pasnuumne cBS3aHO C TEM, YTO
B PYCCKOSI3bIYHOM NUTEpPATYpPe NPUHATO OTAENATb APOOHY YacTb YMcna 3anaTon, a B
€BPOMNENCKOM N aMePUKAHCKOWN - TOYKOMN.

«
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XpaHeHune yncen c niaBaroLemn sansToifl paboTtaeT no ctaHpapTty IEEE 754 (1985 r). ns
paboTbl C UMCNaMm ¢ NNaBatoLLer 3anNaTon Ha annapaTypHOM ypoBHe K 0O6bIMHOMY Npoueccopy
nobaenatoT matematudecknin conpoueccop (FPU, floating point unit).

S E M S E M
63 62 51 31 30 22
1 11 52 1 8 23
1, 1,
64 32
(a) double (b) float

Puc. 1.9: Tunbl ¢ nnaBaoLLEen 3anaTomn

PucyHok @ OEMOHCTPUPYET, Kak pacnpenenstTca buTbl B YMCIaxX C NaBaroLWen 3anaTon
pasHbIX paspsaHocTen, rae S - Sign (3Hak), E - Exponent (8(11) paspsifmoB nons nopsiaka, aKc-
noHeHTa), M - Mantissa (23(52) 6uTa MaHTUCCbI, ApobHas YacTb Yncna).

Ecnn nonbiTaTbCs YOXWUTb BECb CTAHOAPT B ABa NPEensIoXKeHUs, TO NoayYnuTca npuMepHo
cnenylowee: noayyunTb YNCO B COOTBETCTBYHOLLINX PA3PSAHOCTSAX BO3MOXHO No hopmynam:

_ M
F32 = (—1)S X 2E 127 X (1 + ﬁ)

_ M
F64 — (_1)5' % 2E 1023 % (1 + ﬁ)

0 Hanpumep: +0,5 = 27! noatoMmy, uncno bygert sanmcaHo Kak

0_01111110_00000000000VBVBVBYARYALA, TO ecTb 3HaK = 0, MaHTKCcca = 0, Nops-
AOK = 127 — 1 = 126, uTOobbI NONYYMTb Crieayolne pesynbTaTbl BbIYUCIEHWN:

—1% NONOXUTENbHbIN 3HAK, YMHOXWTb Ha NOPSALOK

2126=127==1 — () 5 ¥ yMHOXWUTb HA MaHTUCCY

1+0.Toectb, —1° x 271 x (1+0) = 0, 5.

OTclofa CTaHOBMTCA OYEBUAHO, YTO YEM CNOXKHEE MaHTMCCA U YeM MeHbLLE NOPAOOK,
TeM 6osiee TOUHbIE U MHTEPECHbIE YMCa Mbl MOXEM MOMY4UTb.

Bo3bMéM ans npumepa umcno —0, 15625, 4Tobbl NOHATL KaK ero 3an1cbiBaTb, OTKMHEM 3HaK,
310 byneT egMHMUA B paspsage, OTBEYAKLWEM 3a 3HAK, M MOCUMTAEM MAHTUCCY C MOPSLKOM.
MpencTaBMM YNCNO KaK NONOXMUTENbHOE 1 Byaem oT Hero NocnenoBaTeNlbHO OTHMMATb YMCHa,

apnarouimeca oTrpuuatesibHbiIMMU CTENEHAMMU OBOMKMN, 4YTOObI nonyvynTb MakKCMaJibHO 6nnsKoe K
HYJTHO 3Ha4YeHune.

4xopoLwo 1 noapobHo, Ho Ha C, B nocTe Ha Xabpe.
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2l =2
20 =1.0
271 =05
272 =0.25
273 =0.125
27% = 0.0625
275 = 0.03125
270 = 0.015625

277 = 0.0078125
278 = 0.00390625

OueBMOHO, YTO —1 U —2 CTENEeHWN OTHATb He NOJIYYUTCH, MOCKOJSIbKY Mbl IBHO YXO4AMM 3a rpa-
HULY HYNS, a BOT —3 NPEeKPacHO OTHUMAEeTCs, 3HauuT nopsaaok byoet 127 — 3 = 124, octanocb
MOHATb, YTO NONYYMUTCA B MaHTUCCE.

BuauMm, UTo ocTaBlLeecs nocne nepsoro BblumTaHua (0, 15625 —0, 125) Unucno - 370 2-°. 3HaUnT
B MaHTKCCe nuwem @1 n ocTtanbHble HYyMU, TO eCTb C/ieBa HanpaBo yKa3biBaeM, Kakme CTerneHun
nocne —3 6yayT HYy>KHbl. —4 HE HY>XHa, a —5 HYXHa.

Monyuntcsa, 4To

2097152
_l’_ .

(_1)1 % 2(1247127) % (1 223

) = 1,15652

nnm, TOXXOgeCTtBeHHO,

(-1)' x 1,0le—3 =
Ix234+0x2 1 4+1x27° =
1x0,125+0 x 0,0625 + 1 x 0,03125 =
0,125 4 0,03125 = 0, 15625

Tak 4Mcno c nnaBatoLwwen 3ansTon BO3MOXHO NocYMTaTb ABYMS cnocobamu: no npmBenéH-
HoW chopMmyre, v NocnefoBaTeNbHO CKIaAblBas paspsifibl MAHTUCChl YMHOXEHHbIe Ha OBOMKY
B CTENeHM NopsiaKa, yMeHbluas NopsAoK Ha KaXKaoM Liary.

K ocobeHHOCTSIM paboTbl YMcen ¢ niaBatoLLen 3anaTon MOXHO OTHECTMU:

BO3MOXEH KaK MOJIOXUTENbHbIN, TaK M OTPULLATENbHbIN HOJMb (B LEeNbIX YNCax HOMb BCcerga
NONOXUTENbHbIN);

€CTb OrPOMHas 30Ha, 0OTMEeYEeHHas Ha PUCYHKe , KoTopas ABnseT cobol HenpencTaBu-
Mble UMCna, CAMWKoM Bonbline AN XpaHeHWs BHYTPU TaKOW NepeMeHHOM UM HACTONIbKO
MasieHbKKe, YTO MHUMas eAMHULLA B MaHTUCCE OTCYTCTBYET;

B TAKOM 4MC/lie MOXKHO XPaHUTb 3HAYEHMS MONTOXKUTENbHOM N OTpULATEeNbHON BeCKOHEeYHO-
cTu;

npun paboTe ¢ TaKMMK YnCnamMm NOSABASIETCA MOHATUE HEe-YMCna, NPU 3TOM BaXKHO MOMHUTb,
yTto NaN != NaN.

3apaHusa ang caMonpoBepKM

1.

CKonbKo 6anT JaHHbIX 3aHMMaeT caMbl 6ONbLLON LEenoYncneHHbin TMn?

«
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OTPHUATENBHEIEC HHCIIA NONIOXHTEJEHEIE HHCIIA

FFEFFFFF FFFFFFFF
8010000000000000

+I

'OOFFFFF FFFFFFFF
7FFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF
FFFOO000 00000001
FFFOO0O00 00000000
8000000000000001
80000000 00000000
00000000 00000000
00000000 00000001
OOOFFFFF FFFFFFFF
00100000 00000000
TFEFFFFF FFFFFFFF
7FFO0000 00000000
7FFO0000 00000001

b=

NAN g & 88 [T 88 g?j.:NAN
2 “E8 I | ¥ ER 2
2 28 | & 5B 2
o3 oS = § o
g g =
g 28 3 2 B8 .
3 g R 32 2 8K 8
2R 8 § 337 2
2 §8 § . 8§ &
-': q ' v- 1 ? f_;_‘ '_;:
- HyNeBHE YHCTA HopmanusoBaHHble yncna  [leHopManuaoBaHHbIe Yncna
opuanmosamnue wncna P32 (1) 26120 (14M/22%) - F32 (-1)8 2127 M/2%3
e P FB4 (-1)3 2(E-1023) (14M/252)  F4 (-1)S 2-1023 \/252

Puc. 1.10: OcobeHHocTn paboTbl C YMcnamm C NnaBatoLLer 3anaTomn

2. MNoyeMy Henb3s HanNPAMYK CpaBHMBATb LENOYNC/IEHHbIE AaHHbIE K YMcna ¢ nnasBatoLLemn
3anaToun, Aaxe ecnu Tam TOUYHO NexuT umcno 6e3 gpobHoi yactn?
3. BHyTpu nepenosnHeHHOM NePEMEHHON OCTAETCHA 3HAUYEHME:
(a) nepepaHHoOe - MakCMMasnbHoOe ONs TMNa;
(b) mMakcuManbHoe onga Tuna;
(c) He onpegeneHo.

Cumsonbl 1 6ynesbl

LlecTb U3 BOCbMU MPUMUTUBHbBIX TUMOB MOTYT MMETb KaK MONOXUTEeNbHbIe, TaK U OTpuua-
TeNbHble 3HAYEHMS, OHM HAa3bIBAlOTCS «3HAKOBbIe» TUMbl. B Tabnuue ecTtb ABa TMNa, y KOTOPbIX
€CTb AMana3oH HO HET OTPMUATENbHbIX 3Ha4YeHUI, 3To boolean n char

byneB T1n xpaHuT 3HaveHne true nnn false. Ha cobecepoBaHnsax MHOraa cnpawmnBaoT,
CKONbKO MecTa 3aHnuMaeT boolean. B Java 06bEM xpaHeHUs He onpenenéH u 3aBUCUT OT KOH-
KpeTHon JVM, 06bl4HO CUMTAIOT, YTO 3TO OAMNH HanT.

Tun char egMHCTBEHHbIM 6E€33HAKOBbIN LLEeNOYUCNEHHbIV TUM B A3blKe, TO €CTb ero CTapLumm
paspsag XpaHMUT NoNe3Hoe 3HaYeHMe, a He MPU3HaK NONIOXUTENBHOCTU. TUN LLENOYNCNEHHbIN HO
Mo YMOJIYaHM1IO Cpefa UCMNOSTHEHUS MHTepnpeTupyeT ero kak cumeon no tTabnuue utf-8 (cm dpar-
MeHT B Tabnmue @) B A3blke Java ecTb pasHuLa Mexay OANMHAPHLIMU 1 ABONHBIMW KaBblYKa-
MU. B ogMHapHbIX KaBblvKax BCerga 3anmcbiBaeTca CUMBOJ, KOTOPbIN Ha CaMOM fene aABnsaeT-
CS LLeIOYMNCNEHHbIM 3HAaUYEHNEM, @ B ABONHbIX KaBblYKax BCErAa 3anncbiBaeTcs CTPOKa, KoTopas
(haKTMUYECKN ABNFETCA 9K3EeMNNAPOM Knacca String. [TOCKONbKY TUNK3aLLMa CTporas, TO HeBO3-

«
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dec | hex val dec | hex |val || dec | hex |val | dec | hex val
000 | Ox00 | (nul) [[ 032 | 0x20 | O || 064 | Ox40 | @ | 096 | 0x60 ‘
001 | Ox01 | (soh) [[ 033 | Ox21 | ! | 065 | Ox41 | A || 097 | Ox61 a
002 | Ox02 | (stx) || 034 | Ox22 | ” || 066 | Ox42 | B || 098 | 0x62 b
003 | Ox03 | (etx) || 035 | Ox23 | # | 067 | Ox43 | C || 099 | Ox63 c
004 | Ox04 | (eot) || 036 | 0x24 | $ || 068 | 0x44 | D || 100 | Ox64 d
005 | Ox05 | (enq) || 037 | Ox25 | % || 069 | Ox45 | E | 101 | Ox65 e
006 | Ox06 | (ack) || 038 | Ox26 | & || 070 | Ox46 | F || 102 | Ox66 f
007 | Ox07 | (bel) || 039 | Ox27 | ' 071 | Ox47 | G | 103 | 0x67 g
008 | Ox08 | (bs) || 040 | Ox28 | ( | 072 | Ox48 | H || 104 | Ox68 h
009 | Ox09 | (tab) || 041 | 0x29 | ) || 073 | O0x49 | I | 105 | Ox69 i
010 | Ox0A (1f) 042 | Ox2A | * 074 | Ox4A | J 106 | Ox6A ]
011 | Ox0OB | (vt) 043 | Ox2B | + 075 | Ox4B | K || 107 | Ox6B k
012 | OxOC | (np) || 044 | Ox2C | ’* | 076 | Ox4C | L | 108 | Ox6C l
013 | OxOD | (cr) 045 | Ox2D | - 077 | O0x4D | M | 109 | Ox6D m
014 | OxOE | (so) 046 | Ox2E . 078 | Ox4E | N 110 | Ox6E n
015 | OxOF (si) 047 | Ox2F | / 079 | Ox4F | O || 111 | Ox6F o]
016 | Ox10 | (dle) || 048 | Ox30 | O | 080 | Ox50 | P || 112 | 0x70 p
017 | Ox11 | (dc1) || 049 | Ox31 | 1 081 | Ox51 | Q || 113 | Ox71 q
018 | Ox12 | (dc2) || 050 | Ox32 | 2 || 082 | Ox52 | R || 114 | 0x72 r
019 | Ox13 | (dc3) || 051 | Ox33 | 3 || 083 | Ox53 | S || 115 | 0x73 S
020 | Ox14 | (dc4) || 052 | 0x34 | 4 084 | Ox54 | T || 116 | Ox74 t
021 | Ox15 | (nak) || 053 | Ox35 | 5 || 085 | Ox55 | U || 117 | 0x75 u
022 | Ox16 | (syn) || 054 | Ox36 | 6 || 086 | Ox56 | V | 118 | 0x76 Y
023 | 0x17 | (etb) || 055 | Ox37 | 7 087 | Ox57 | W | 119 | Ox77 w
024 | 0x18 | (can) || 056 | Ox38 | 8 | 088 | Ox58 | X || 120 | 0x78 X
025 | 0x19 | (em) || 057 | Ox39 | 9 || 089 | Ox59 | Y || 121 | 0x79 y
026 | Ox1A | (eof) || 058 | OX3A | : 090 | OX5A | Z 122 | Ox7A y4
027 | Ox1B | (esc) || 059 | Ox3B | ; 091 | Ox5B [ 123 | Ox7B {
028 | Ox1C | (fs) || 060 | Ox3C | < | 092 | Ox5C | \ || 124 | Ox7C |
029 | OxAD | (gs) | 061 | 0x3D | = || 093 | Ox5D | ] | 125 | Ox7D }
030 | OX1E | (rs) || 062 | OX3E | > | 094 | OX5E | ~ || 126 | Ox7E ~
031 | Ox1F | (us) 063 | OX3F | ? 095 | Ox5F | _ 127 | Ox7F | \DEL

Tabnuua 1.4: GparmeHT UTF-8 (ASCII) Tabnuupl

MOXHO 3anucaTb B char CTPOKMK, a B CTPOKU Yncna.
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6 B Java ecTtb TPWU OCHOBHbIX MOHATUA, CBA3AaHHbIX C AAHHbIMU NMEPEMEHHbIMU U
MCNOJSIb30BaHMEM 3HAUYEeHUN: 0bbaBNEHNE, npunceanBaHune, MHULMaIN3aLna.

Ina Toro 4to6bl 06BSBUTH NEPEMEHHYIO, HYXHO HanucaTb €€ TMM N Ha3BaHMe, TaKXe
4acTo BMECTO Ha3BaHMS MOXHO BCTPETUTb TEPMUH NOEHTUUKATOP.

Hanee B 11060 MOMEHT MOXXHO NPUCBOUTH 3TON NEPEMEHHOM 3Ha4YeHme, TO eCTb He0b-
XOAUMO HanucaTb MAEHTU(MKATOP NCMOMb30BaTh ONepaTop NpUcBaMBaHMs 1 cnpasa
HanMcaTb 3Ha4YeHMe, KOTOPOe Bbl XOTUTE NPUCBOUTbL AAHHOW NepeMeHHON, MOCTaBUTb
B KOHLLe CTPOKM TOUKY C 3anaTOMN.

Take CylLecTBYeT MOHATME UHUYUAAIU3ayuU - 3TO Korga obbeanHATCS Ha OOHON
CTPOKe 0O6bsABNEHME 1 NPUCBanBaHME.

MpeobpasoBaHue TUNOB

Java - 3T0 93bIK CO CTPOroM CTaTUYECKOM TMNn3aumnen, Ho npeobpasoBaHmMe TUNOB B HEN BCE
paBHO ecTb. NpocTbiMK cnoBaMu, NpeobpasoBaHMe TUMOB - 3TO KOFAa KOMAUASTOP BUOMT, YTO
TWNbl NEPEMEHHbIX MO Pa3Hble CTOPOHbI MPUCBAaMBaHMS pasHble, HAYMHAET pa3peLlaTtb 37O NPo-
TnBopeume. NpeobpasoBaHne TUNOB ObIBAET ABHOE U HESIBHOE.

0 B pasroBope mnu B coobLLeCTBaxX MOXHO YC/blWaTbh WX NPOYMTaTb TEPMU-
Hbl TAMMNKACTUHT, KAaCTUHT, KacT, KacTaHyTb, U Apyrne npou3BOAHbIE OT aHMMNCKOro
typecasting.

HesBHOe npeobpasoBaHMe TMNOB NPOUCXOANT, KOrga NPUCBanBAKOTCSA YMCAA NEPEMEHHbBIM
MeHblUen pa3aMepHoCTH, yeM int. Yncno cnpasa aTo int, a 3HaunT 32 pa3psaa, a cnesa, Hanpu-
mep, byte, 1 B HEM Bcero 8 pa3psanos, HO HX Cpefa HYM KOMNUAATOP He Nopyrasinch, NOTOMY YTO
3HayeHue B bonbWwoM int He npeBbICKIO 8 pa3psaoB ManeHbkoro byte. Ntak HessBHoe npeob-
pasoBaHMe TUMOB MPOUCXOANUT B CNyYasx, KOraa, «BCE 1 Tak NOHATHO». B cnyvae, ecnn HesaBHoe
npeobpasoBaHMe HEBO3MOXHO, CTAaTUUYECKNIM aHaNM3aTop Koaa BblOAET OWwmnbKy, YTo oXxmnoancs
OoOMH TUN, a 6bin gaH apyron.

fiBHOe npeobpa3oBaHMe TMMOB NPONUCXOANT, KOTAa Mbl SBHO NULWIEM B KOAE, YTO HEKOTOpoe
3HAYeHNe OONKHO MMETb ONPenEenEHHbIN TUM. 3TOT BApPUAHT NPpMBELEHUSA TUNOB TOXe bbin pac-
CMOTPEH, KOrAa K Yncnam 4onucbiBaancb TMNoBble kBanupukaTtopbl L n £. Ho vyawe Bcero cnyva-
eTCsl, UTO MPOUCXOANT NPUCBaANBAHME NEPEMEHHbBIM HE TeX 3HaUeHMIN, KOTopble bbln HanncaHbl
B TEKCTE NPOrpamMebl, a Te, KOTOpPbIe MNOAYUYMIUCD B pe3ynbTaTe KaKUX-TO BbIYNCIEHUN.
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% sources-draft

Puc. 1.11: Owmnbka npuBeneHNsa TUNOB

Ha puc. npuBeaEH NPOCTEeNLWNI NPUMEpP, B KOTOPOM OYEBUAHO, YTO BHYTPU NEpPEMEH-
HOM 10 cogepKMTCa 3HaYeHMe, He NpeBbllaree ogHoro banta XxpaHeHus, a 3Ha4YNT BO3MOXK-
HO IBHO COOBLWMTb KOMNUASATOPY, YTO 3HAYEHME TOYHO NomMecTuTcsa B byte. 48H0 npeobpaso-
BATh TUNbI. [1NS 3TOrO HYXXHO B MPaBOW YaCcTn onepaTopa NpMcBanMBaHus nepen naeHTnhmnkaTo-
pom nepeMeHHoM B CKobKkax AobaBnTb Ha3BaHMe TN, K KOTOPOMY Heobxoammo npeobpasoBaTtb
3HAYeHne 3TOM NepeMEeHHOMN.

Puc. 1.12: BepHoe npuBefeHne TMMNOB

KoHCTAaHTHOCTDb

Constare - (nat. ctoaTb TBEPAO). KOHCTAHTHOCTb 3TO CBOMCTBO HemaMeHsaeMocTu. B Java
KN1l04YeBOe C/I0BO const He peasin30BaHO, XOTb M BXOOUT B CMUCOK KJOYEBbIX, 3ape3epBupo-
BaHHbIX. KOHCTaHTbI co3aarTcsa npy nomowm Knatodesoro cnosa final. KntoueBoe cnoso dan-
Ha/1 BO3MOXHO NPUMEHSATb He TOJIbKO C MPUMUTMBAMMU, HO 1 CO CCbITIOYHBIMUY TUNAMK, METO4aMMN,
Knaccamu.

0 KoHcTaHTa - 31O nepemMeHHada nnn VI,EI,eHTVICbVIKaTOp C KOHEe4YHbIM 3Ha4YeHneM.

3apaHua gna caMonpoBepKu

1. Kakas Tabnuua nepekogMpoBKM UCNONb3yeTcsa ANs NpeacTaBieHms CUMBOOB?

2. Kakux gencTeuin TpebyeT OT nporpamMmucTa sBHoe npeobpasoBaHme TUNOB?

3. Kakoe 3HauyeHue byaoeT cogepaTbCsa B MEPeMeHHOM a Noc/e BbIMNOHEHMSA CTPOKM int a =
10.0f/3.0f;


https://t.me/ivanigorevichfeed

o A W N P

. nN.N. OBYNMHHNKOB
& GeekBrains 29 Telegram: ivanigorevichfeed

1.2.5. CcbU104YHbIE TUMNbI JaHHbIX, MAaCCUBDI

CcblJIOYHbIEe TUMbI AAHHbIX - 3TO BCE TUMbl AAHHbIX, KPOME BOCbMW NepeYncrieHHbIX NpUMn-
TMBHbIX. CaMbIM NMPOCTbIM M3 CCbINIOYHbIX TUMOB ABNAeTCA MaccuB. DaKTUYECKN MacCuB BbiBe-
[leH Ha YPOBEHb A3blKa M HE UMEET CMeLManbHOro K/to4YeBoro c/ioBa.

CCbIIOYHbIE TUMbI OT/IMYAKTCS OT MPUMUTUBHBIX MECTOM XpaHeHUs nHopmaumn. B npumun-
TMBaXx AaHHble XPaHATCA TaM, FAe CyLLecTByeT NepeMeHHas 1 roe HanucaH eé ngeHTudmnkarTop, a
Mo NAEHTUGMKATOPY CCbIIOYHOMO TUMA XPAHMUTCS He 3HAYeHKe, a ccbinika. CCbiIKY MOXHO Npea-
CTaBUTb KaK ApJiblK Ha paboyem cTone, To eCTb O4EBUAHO, YTO HEMNOCPEACTBEHHAasA MHopMaL s
XPaHUTCS He TaM, Fae HanucaH naeHTudunkatop. Takoe sBHOe pasgeneHre naeHTugmkaropa ne-
PEMEHHON M JaHHbIX BaXXHO MOMHUTb U MOHMMAaTb Npu paboTte ¢ OOI.

0 MaccuB - 370 eguHas, cniowHasa 06nacTb AaHHbIX, B CBA3M C YEM B MaccmBax
BO3MOXHO OCYLLECTBIEHNE AO0CTYNa No MHOEKCY

CaMbIi MNagwnin nHaeKc ntboro MaccmBa - HOMb, MOCKOJIbKY MHAEGKC - 3TO 3HAYEeHNe CMe-
LLLEeHWNS NO 3/1IeMEeHTaM OTHOCUTENbHO HavyaslbHOro agpeca Maccuea. To eCcTb, /19 Nosy4YeHns ca-
MOro NepBOro afieMeHTa Hy»HO CMECTUTbCS Ha HOJb Wwaros. OYeBMAOHO, YTO CaMbli NOCEAHNN
3/1eMEHT B MacCuBe U3 OecATU 3Ha4YeHni, byaeT XpaHUTbCSA MO AeBATOMY MHOEKCY.

MaccyBbl BO3MOXHO CO3AaBaTb HECKONbKUMK criocobamMu (MUCTUHT @). B obwem Buae obb-
sIBNIeHne - 3TO TUM, KBaapaTHble CKOObKKN Kak 06bo3HaueHne Toro, 4to aTo bygeT MmaccmB U3 ne-
PEMEHHbIX 3TOro TUNa, naeHTudukaTop (CTpoka @). NHMUManM3npoBaTb MacCuB MOXHO 1nbo
CCbIJIKOM Ha Opyron MmaccuB (CTpoka @) MNyCTbIM MaccuBoMm (CTpoka ) WUNW 3apaHee 3a4aHHbI-
MM 3HAYEHUSMMU, 3aNMCaHHbIMM Yepe3 3anaTyto B UrypHbix ckobkax (cTpoka @). MNpucBonTb B
npouecce pabotbl NOEHTUHONKATOPY BO3MOXKHO TOJIbKO 3HAUYEHMEe CCbIIKU U3 OPYroro WaeHTu-
thmkaTopa 1M HOBbIN MYCTON MACCUB.

NnctuHr 1.1: ObbasneHne maccusa

int[] arrayo;

int[] arrayl = array@;

int[] array2 = new int[5];
int[] array3 = {5, 4, 3, 2, 1};

array2 = {1, 2, 3, 4, 5}; //

A Hukak 1 HMKorga Henb3s NPUCBOUTL UAEHTUdUKATOPY Lesblii FOTOBbI Mac-
cuB B npouecce paboTbl, HENb3s CTAaHAAPTHLIMU CPEACTBaMM NepPenpuUCcBOnNTb pag, 3Ha-
YeHMI YacTn MaccmBa (Tak HasblBaeMble CaiChbl UK CPesbl).

MaccuBbl 6bIBatOT Kak 0QHOMEPHbIE, TaK 1 MHOrOMepHble. MHOroMepHbI MaccuB - 3TO BCe-
roa MaccuB M3 MacCCMBOB MEHbLLEero pasmepa: ABYMeEpPHbI MacCUB - 3TO MaCCUB OQHOMEPHbIX,
TPEXMEPHbBIV - MacCMB OBYMEPHbIX M Tak ganee. [MpaBuna MHULUMANMU3ALMM Y HUX HE OTAnYa-
toTca. MpeobpasoBaTbh TMN MacCMBa Heb3s HUKOMOA, HO MOXHO npeobpas3oBaTb TUM KaXKA0ro
OTAENbHOro 3/IeMeHTa NpU YTeHMU. ITO CBA3AHO C TEM, UYTO MO MaCCMBbI Cpasy BblaenseTcs
HenpepbiBHas obnacTb NaMaTK, a CO CMEHOW TUNa BCEX 3HAaYEHMI MaccuBa 3Ty 061acTb HYXHO
6yneT nnm 3HauUMTENbHO PACLUMPSTL MW 3HAYUTENbHO CyXKaTb.

«
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KntoueBoe cnoBo final paboTaeT ToNbKO C MAEHTUDMKATOPOM MaccmuBa, TO eCTb He 3anpe-
LLLaeT MU3BMEHATb 3HAYEHNSA €ro 3N1IEMEHTOB.

Ecnu nornka nporpamMmbl npegnonaaraeT co3gaHne HMXHUX NU3MepeHnin Maccmnea B npouecce
paboTbl NporpamMmmol, TO NPU MHULMANN3ALMN MaCCUBA BEPXHETO YPOBHSA HE CneayeT yKasbiBaTb
PasMEepPHOCTM HUXHUX YPOBHEN. ITO CBA3AHO C TEM, YTO NPU UHMLMANM3aLKMK, Java cpasy Bbl-
AenseT namsaTb Nog, BCe N3MepEeHUs, a NpucBanBaHme HUXHUM N3MEPEHNAM HOBbIX CCbISIOK Ha
co3pgaBaeMble B npouecce paboTbl MaccuBebl, byaeT nepeco3gaBaTb 06n1acTy namMsaTh, NonyyaeT-
ca Hebonblasa yTeuka NnamsaTu.

MpounTatbh M3 MaccmMBa 3HAYEHNE BO3SMOXKHO 0OpaTUBLLMCH K SUenKe MaccmBa NO UHAEKCY.
3anucatb B MacCuB 3HaUYeHMe BO3MOXHO 06paTUBLLMCH K SUenKe MaccmBa Mo MHOEKCY, U Npu-
MEHWB onepaTop NpMcCBanMBaHUS.

int i = array[@];
array[1l] = 10;

B kax/I0M 06bEKTE MaccKBa eCTb cneLmanbHoe none (puc. [1.13), koTopoe 0603HavaeT Anu-
HY AaHHOro MaccuBa. Mone HaxoauTcs B knacce __Array__ U SBASETCS Ny6nUUHOM KOHCTaH-
TOW.

Puc. 1.13: KoHcTaHTa ¢ AJIMHOW MaccuBa

3apaHua pna caMonpoBepKu

1. MNoyeMy MHOEKcaumna MaccmBa HaAUMHAETCS C HyNA?
2. Kakown nnpekc byget nocnegHum B Maccuee n3 100 anemeHTOB?
3. Ckonbko bygeT co3gaHo 0gHOMEPHbIX MAaCCMBOB NPU MHMUMANM3aLNKM MaccnBa 3x37?

1.2.6. ba30Bbii (hyHKLMOHAN A3bIKA

MaTtematuuyeckue oneparopbl

MaTemaTtmnyeckue onepaTopbl paboTaloT Kak 1 npeanonaraeTcsa - CKnanblBatoT, BblUMTAIOT,
LEenaT, yMHOXAOT, AieNlatoT 3TO Mo NpMopMUTEeTaM U3BECTHBLIM HaM C NATOro Kfacca, a ecnv npu-
OpPUTET OAMHAKOB - cfieBa HanpaBo. CneuunanbHOro onepartopa BO3BeAeHMs B CTeNeHb KaK B
namToHe HeT. EQMHCTBEHHOe, UTO criedyeT NOMHUTb, YTO OornepaTop NpUcBaMBaHMa NPOOONXKa-
eT 6bITb ONepaTopoM NprcBaMBaHus, a He ABNSETCA MaTEMAaTUYECKMM PAaBEHCTBOM, a 3HAUUT
CHayana nocuymTaeTcs BCE, YTO CreBa, a NoTOM pe3ynbTaT nonpobyeT NPUCBOUTLCA NepemMeH-
HoW cnpaBa. MNpuMnoMMHaeM 4YTo TaM 3a Aena C LesIoUYNCTIEeHHbIM AefIeHUEM N oTOpacbiBaHMEM
ApobHOM YacTu.
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YcnoBusa

Ycnosua npeacrasneHbl B g3bike NpuBblyHbIMK 1, else 1if, else, «ecnn», «mHave ecnmn»,
«B NPOTMBHOM Clly4dae», KOTopble ABATCS eANHbIM ONepaTopom Bblbopa, TO eCTb eCnv UCNon-
HEeHMe NPOrpaMMmbl NOLWIO NO OLHON N3 BETOK, TO B APYryH0 BETKY YC/IOBMS NPOrpaMma TOUYHO He
3aMpéT. Kaxkgas BeTBb YC/IOBHOMO onepartopa - 3T0 OTAENbHbIM KOA0BbIM 6/10K CO CBOUM OKpY-
YXEeHMEM 1 NOKaNIbHbIMW NepeMeHHbIMU.

CywecTByeT anbrepHaTuea onepatopy else if - ncnonbsoBaHue onepartopa switch, Ko-
TOPbIM NO3BOMSET OCYLLECTBNATH MHOXECTBEHHbIN BbIOOP Mexay YNCNOBbIMU 3HAYEHUIMU. Y
onepaTopa ecTb psg ocobeHHocTen:

— 3TO oneparop, COCTOSALLMA U3 OLHOMO KOO0BOro 6510Ka, TO eCTb CErMeHTbl KOAa HaxXoaATCs
B ogHom obnacTtn BuanmocTu. Ecnu He ncnonb3oBatb onepaTop break, eCTb PUCK «NpoBa-
NMBATbLCA» B CNeayowme Kenuchl;

— Henb3s co3[aTb AMana3oH 3HAYEHWUI;

— [0CTaTOYHO CNOXHO CO3[aBaTh JIOKasibHble NepeMeHHbIe C OANHAKOBbIM Ha3BaHWEM s
KaXKO0ro Kenca.

Uuknbl

Linknbl npegcTaBneHbl OCHOBHbIMU KOHCTPYKUUAMU:
— while () {3}
— do {} while();
— for (5;) {}

LLmkn - 3T0 HAbop NOBTOPAOLWMXCS A0 HACTYMIEHUSA YCNOBMS AeNCTBMI. while - caMbi npo-
CTOW, Yallle BCEro MCNosb3yeTcs, KOrAa HY>XHO onncatb 6eCKoHeuHbIr umka. do-while egnH-
CTBEHHbIN UMK C NOCTYC/IOBMEM, TO €CTb CHayana BbIMOSHAETCA Teno, a 3aTeM NpuHMMaeT-
Ca pelleHne 0 HeobxoaMMOCTM 3aUMKINBAHUS, UCMOMb3YeTCa O/ OXUAAHUS OTBETOB Ha 3a-
NPOC 1 BO3MOXHOI0 NOBTOPEHMSA 3anpoca No ycnoBumk. £or - KNacCUYeCKMn CYETHLIN LUK, ero
no4yemy-To NporpaMmucTbl N0baT bonbLue Bcero.

CyuLecTByeT TaKXKe aKTUBHO nponaraHgmpyembin umkn - foreach, pabortaeTt He coBceM ove-
BUOHbIM 06pa3om, ansa noHnmMaHms ero pabotol He06xo0aANMMO 03HakoMuUTbes ¢ OOMM K NOHATUEM
nTeparopa.

BuHapHble aputMeTUUECKUe onepaTopbl

B coBpeMeHHbIX peanmsax MeramMmoLHbIX KOMMbIOTEPOB BPSA, /M KTO-TO 3a4yMbiBaeTcs 06 on-
TMMU3aLMM CKOPOCTM BbINOJIHEHWUS NPOTrPaMMbl UM 3KOHOMUKU 3aHMMaeMon nNamMaTu. Ho Bcé
MeHsIeTCs, Koraa NporpaMMnUCT BrepBble MPUHMMAET C/I0XKHOE pelleHure: 3anporpaMMmnpoBaTb
MUKPOKOHTPOIEP UNW OPYroN «MHTEPHET Bellen». TaM B BaleM PacrnopsiKeHUn xankue na-
pa CoTeH KnnobanT NamsiTh, eCcyiv O4eHb NOBE3ET, B KOTOPbIE HYXKHO He TONIbKO KaK-TO BIOXKMUTb
TEKCT NPOrpamMmbl U UCMONHAEMbIN BMHAPHbIN KO, HO U KaKMe-TO MPOMEXYTOYHble, NoJb30Ba-
TeNbCKMe 1 opyrue gaHHble, bydepbl obMeHa n 06paboTku. [lpyras cMTyaums, B KOTOPOM HYXHO
HauMHaTb «4yMaTb O 3aHMMAEeMOM NPOCTPAHCTBE» 3TO pa3paboTka NPOTOKOMOB NepepaYm AaH-
HbIX, YTObbI NpoTOoKOoN 6bIN BbICTPLIN, HE NepenaBan nNo ceTn bonbwmne 06bEMbI JaHHbIX 1 BbICTPO
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npeobpasoBbiBancs. Ha nomoub NpUXoauT HaTypanbHaa ons MHpopMaTUKKM cucteMa cumcne-
HWS, OBOUYHASA.
MaHuMNynsaunm oBOMYHbIMU AaHHbIMUM NpeacTaBieHbl B [XXaBa cleayolmMmn onepaTtopamm:
— & butoBoe u;
— | butoBoOE UNY;
— ~ buToBOE HE;
— A UcKavarLwee uiu;
— << caBUr BNeBo;
— >> caBwur Bnpaso.
JlnTepanbHbIe «U», «UJIN», KHE» Y3KE 3HAKOMbI MO YCNOBHbIM onepaTopaM. JlIntepanbHble one-
paummn NPUMEHSTCS KO BCEMY YNCTTOBOMY NITEPany LE/IMKOM, a He K KaXKaoMy oTaenbHomy bu-
Ty. Ix 0c0B6eHHOCTb 3aK/1toHaeTCs B TOM, KaK 13blK MPOrpaMMMpPOBaHNSA MHTEPNPETMPYeT Yncna.

0 B Java B nnTepanbHbIX onepaLmnax MOXeT y4acTBOBaTb TO/IbKO TMn boolean,
a C++ BocnpuHmMMaeT nobor HEHYNEBOWN LLEeNOYNCEHHbIM NTNTEPas KaK UCTUHY, a Hy-
NIeBOM, COOTBETCTBEHHO, KaK J10Xb.

Jlornka opmmpoBaHmMs 3Ha4YEHMS NPU 3TOM OCTAETCS TaKOM e, Kak 1 npu buToBbIX onepa-
LUMsIX.

ATB [ AND ATB]OR A B[ XOR
010 0 010 O 0l0] O NOT
ol1| o 0l1] 1 ol1] 1 ol 1
110 0 110/ 1 110/ 1 11 0
111 1 11111 111 o

Tabnuua 1.5: Tabnunubl NICTUHHOCTN BUTOBbLIX ONEpPaTopoB

Korpa roBopsT 0 6MTOBbIX onepaumax Bonen-Hesosnen nossnseTca HeobxoaMmMocTb NOroBo-
puTb 0 Tabnmnuax NCTUHHOCTW. B Tabnuue @ Bbl BUANTE Tabnumubl UICTUHHOCTK NS apudmeTn-
YyecKux bMTOBbIX onepaunin. bBUToBble onepauyum OTIMYAOTCS TEM, YTO OJ1S HENOArOTOB/IEHHOIO
B3rns4a OHW NPOU3BOASAT NOYTM Marnyeckne AencTBms, NOTOMY YTO MaHUMNYNUPYHOT OBONYHbIM
npencraBieHMeM ymcna.

00000100 4 00000100 4 00000100 4
&00000111 7 | 00000111 7 A00000111 7 (1)(1](1)(1)(1)(1)(1](1) i_)
00000100 4 00000111 7 00000011 3

Puc. 1.14: BuHapHas apumeTmka

C 6utoBbIMM caBMramMm paboTaTb ropasno MHTepecHee v BbirogHee. OHM NPon3BOOAT apud-
MeTUUYECKUI COBUI 3HAUEHMS C/ieBa Ha KOIMYECTBO Pa3psoB, yKasaHHOe crnpasa, B Tabnuue
@ npencTaBneHbl Yicna, B 6UTOBOM NpeacTaBneHnmn 3To ogHa eAUHCTBEHHAs eanHNLa, Haxo-
OSUas8csa B pa3HbiX paspsagax yncna. 3To AeMOHCTpaLMs caBura Ha oguH paspsp, BNeBo, 1, Kak
cnencTeue, yMHOXeHMWe Ha aBa. ObpaTHas cuTyaLms Co COBUIOM BNpaBo, OH ABNAETCS LLeslounc-
NTEHHbIM [leNIeHNEM.

«
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Yucno | buHapHoe CoBur Ymucno | buHapHoe Cosur
2 000000010 | 2 <k @ 128 | 010000000 | 128 >> ©
4 000000100 | 2 k1 64 001000000 | 128 >> 1
8 000001000 | 2 << 2 32 000100000 | 128 >> 2
16 000010000 | 2 << 3 16 000010000 | 128 >> 3
32 000100000 | 2 << 4 8 000001000 | 128 >> 4
64 001000000 | 2 << 5 4 000000100 | 128 >> 5
128 | 010000000 | 2 << 6 2 000000010 | 128 >> 6

Tabnuua 1.6: butoBble caoBuru

— X && Y - nutepanbHas;

— X || Y-nutepanbHas,

— | X - nutepanpHag;

— N << K- N x2K;

— N >> K- N/2K,;

— X & y-b6utoBasg.lecnmobax=1uny=1;

— X | y-6utoBas.1ecnu xoTta 6ol ognH M3 x =1 unmy =1;
— ~x - butoBasa. 1 ecnu x = 0;

— x N y-butoBasa. 1l ecnm x OTINYAETCH OT .

3apaHua pna caMonpoBepKu

1. MoueMy HexenaTenbHO UCMOAb30BaTb onepaTop switch ecnm HyXXHO NpoBepUTL gmana-
30H 3HA4YeHUn?

2. B0O3MOXHO N1 3anncaTb 6€CKOHEUHbIN LMK C NoMoLlbto onepaTopa for?

3.2+ 2 % 2 ==2<K2>>17?

1.2.7. @®OyHKLUUM

¢VHKI.I,M$| - 3TO UCNONHAeMbIM BNOK Koaa. CDYHKLI,VIH, npnHagnexXalaa KnacCy Ha3blBaeTCA
MeToaAOM.

void int method(int paraml, int param2) {
//function body

b

public static void main (String[] args) {
method(argl, argl);
3

Mpy 06baBReHMM YHKLMM B KPYbiX CKOBKax yKa3biBatOTCS MapaMeTpbl, a NPy Bbi30OBE -
apryMeHTbl.

Y hyHKLNIN ecTb NpaBuia MMeHoBaHMsA: YHKLUMS - 3TO NepPexoaHbIl raron CoBepLleHHOro
BMOA B HACTOALLEM BpeMeHN (BepHYyTb, NOCUMTATb, YCTAHOBUTb, CO34aTb), YacTO CHabXaeMbil

«
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[onosiHeHeM, cybbekToM gencteus. Metonpl B Java nuwyTtca lowerCamelCase. BaxHo, B Ka-
KOM NMopsifiKe 3anucaHbl NapameTpbl METOAA, OT 3TOro byAeT 3aBMCETb NOPAAOK Nepeaaym B Heé
aprymeHToB. MeToabl 060Cc06neHbI M VX MapaMeTpbl TOKabHbI, TO €CTb HE BUOHbI APYTrMM (hyHK-
LUMSIM.,

A Henb3s nucatb yHKUMM BHYTPU OPYTrUX YHKLANA.

Bce apryMeHTbl nepenatoTcs KONMMPOBaHMEM, He BaXKHO, KOMMUPOBaHME 3TO UMCIIOBON KOH-
CTaHTbl, YXC/IOBOIr0 3HAYEHMA NEePEeMEHHON NN XPaHUMOWN B NEePeMEeHHOM CCbIIKe Ha MacCuB.
CaM 06beKT B MeTo[, He KONUpYeTca, a KONnpyeTca TOJIbKO ero CChika.

Bo3BpallaemMble U3 METOAOB 3HAYeHMS MOABNSIOTCA B TOM MecTe, rae meTof 6bi1 Bbi3BaH.
Ecnun 6yneT BbI3BaHO HECKOIbKO METO/I0B, TO BECb KOHTEKCT UCMOMIHEHMSA NepBOro MetToda co-
XpaHaeTcs, knanétca (Ha CTeK) B CTOMKY YXKe Bbi3BaHHbIX METOAOB U NPOLECCOop UAET BbINOS-
HATb TONIbKO UYTO BbI3BaHHbI BTOPOI MeTo/. 1o 3aBepLleHnn BbI3BAHHONO BTOPOro MeToaa, Mbl
CHMMAaEeM CO CTeKa NexallMii TaM KOHTEKCT NepBoro MeTtoaa, knaaém B Hero BepHyBsLleecs U3
BTOPOro MeTofa 3Ha4YeHune, eCiiv OHO eCTb, U MPOAOJI)KAEM UCTMONHATL NEPBbIN MeTof,.

Bbi30B MeTopa - 37O, MO CMbIC/Y, TOXE caMoe, YTO NOACTaBUTb B KOA, Cpasy ero Bo3Bpalliae-
Moe 3Ha4eHue.

CurHaTtypa MeToga - 3T0 UM MeToa U ero napameTpsbl. B curHaTypy Metoga He BXOAUT BO3-
BpallaeMoe 3HaveHure. Henb3s HanucaTtb ABa MeToga C OAMHAKOBOWM CUTHATYPOA.

Meperpyska MeTod0B - 3TO MEXaHM3M A3blKa, NO3BONAOLWMIA HaNUCaTb METOAbl C OANHAKO-
BbIMU Ha3BaHMAMM N PA3HbIMU OCTABLUMMUCS YACTAMU CUrHATYPbI, YTOObI NONYUYMUTb €ANHO06-
pasue Npu BbI30Be CEMAHTUYECKM CXOXUX METOM0B C PA3HOTUMHBIMWU AaHHbIMU.

NMpaKkTuyeckoe sapaHue

1. Hanucatb MeTop «LLndp Liesapsa», c byneBbiM napaMeTpoM 3awndpoBaHmsa 1 pacwumgpo-
BaHWSA N YNCNOBbIM KJTHOUOM;

2. Hanucatb MeToAd, NPUHMMAIOLLMI Ha BXOL4 MacCuB Yncen 1 napameTp n. Meton AOMKeH
OCYLLECTBUTb LMKNNYeCKMin (NOCNEedHNI 3NEMEHT NPU COBUIe CTAHOBUTCS NEpPBbIM) COBUT
BCEX 3/1IEMEHTOB MacCMBa Ha N NO3ULMUIA;

3. Hanucatb MmeTon, KOTOPOMY MOXHO nepefatb B KauecTBe apryMeHTa MacCus, COCTOSALLUN
CTPOro ns eguHu, 1 Hynen (uenble uncna Tmna int). MeTon [ONKEH 3aMEHUTb e4NHMLbI B
MacCMBEe Ha HYNN, a HYNIM Ha eANHULLBI U He coaepXXaTb BETBAEHUM. Hanncatb Kak MOXHO
6onblue BapMaHTOB MeToAa.
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1.3. Cneuuanusauusa: O0TI

1.3.1. B npepbiaywem paspgene

ByneTt paccMoTpeH 6a30BbI hyHKLMOHAN A3blKa, TO €CTb OCHOBHAA BCTPOEHHas yHKLMO-
HaNbHOCTb, Takas Kak MaTeMaTU4eckne onepaTopbl, YCIOBUS, LNKIbI, BUHApHbIE onepaTopbl.
Hanee cnocobbl XxpaHeHUs U NpeacTaBNeHns AaHHbIX B Java, U B KOHLEe Cnocobbl MaHUMyNALMK
LOaHHbIMK, TO eCTb PyHKUMM (B TEPMUHAX A3blKA Ha3blBaOLLIMECS METOOAMN).

1.3.2. B atomMm paspene

Pasbepém Takme ocHoBoOMoararwmx B Java Belln, Kak Klaccbl U 06beKThl, a TaKXe C TeM,
KaK NPUMEHATb Ha NPaKTUKe OCHOBHble NpuHumnbl OOI: HacnegoBaHWe, NOAMMOP(U3IM U UH-
Kancynauuto. LononHNUTENbHO PACCMOTPUM YCTPOMCTBO NaMATU B AXKaBa.

— Knacg;

— ObbeKT;

— CraTuKa;

— Crek;

— Kyua;

— Cbopuwmk Mycopa;
— KOHCTpyKTOP;

— WHkancynauus;
— HacnepoBaHue;
— MNonnumopusm ;

1.3.3. Knaccbl 1 06beKTbl, NONSA U MeToAbl, CTaTUKA

Knaccbi

Y10 Takoe knacc? C Toukun 3peHuna OOI, knacc onpenenset opMy 1 CyLLHOCTb 0bbeKTa U
SBNSIETCS NIOrMYECKOM KOHCTPYKLMEN, HA OCHOBE KOTOPOM NOCTPOEH BECh S3blK Java.

ﬂ Hanbonee BaxkHas 0cCOBEHHOCTb Kilacca COCTOUT B TOM, YTO OH onpeaendaeTr
HOBbIM TUMN OAHHbIX, KOTOPbIM MOXXHO BOCMNOJ/1b30BaTbCA A4 CO30aHNA 0b6BEKTOB 3TOrO
TUMa

To ecTb knacc — 3710 WabnoH (UepTéx), Mo KOTOPOMY Co3aatTCa 06beKTbl (3K3eMNNApbI Knac-
ca). nga onpeneneHunsa popMbl U CYLLLHOCTM Knacca YKasblBalOTCA AaHHble, KOTOPbIE OH [0/KEH
codep)aTb, a TaKXe Kofl, BO34eNCTBYIOWMIA Ha 3TK AaHHble. Co3gaeM Mbl CBOM KJlacchl, korgay
Hac He XBaTaeT y)e CO3[4aHHbIX.

Hanpumep, ecnv Mbl X0TUM paboTaTb B HaLLEM NPUNTOXEHUM C AOKYMEHTaMU, TO HeobxoauMo
ON9 Hayana o6bACHUTb NPUNOXKEHMIO, YTO TaKoe JOKYMEHT, onncaTb ero B Buae knacca (4epte-
»a) Document. YkasaTb, Kakue y Hero AonxHbl ObiTb CBOMCTBA: Ha3BaHWe, CooepXKaHue, Konu-
4eCcTBO CTpaHuL, NHdopMayma o0 TOM, KEM OH NOAMNMUCaH U T.N. B 3TOM e knacce Mbl 06bIYHO
OMUCbIBAeM, YTO MOXHO AenaTtb C AOKYMEHTaMu: nevaTaTb B KOHCOb, NOAMNUCLIBATb, U3MEHATb

«
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cogepxaHue, Ha3BaHue u T.4. PesynstaTtom Takoro onucanus n byget knacc Document. OgHako,
3TO NO-MPEXHEMY BCEr0 NMLUb YePTEX XPAHUMbIX AaHHbIX (COCTOSHUI) 1 cnocobbl B3anmopen-
CTBUA C 3TUMU OAHHbIMU.

Ecnun Ham Hy>KHbl KOHKPETHbIE OKYMEHTbI, @ HAM OHM 0693aTeNbHO HYXHbI, TO HeobxoaMMo
co3pgaBaTb 06beKTbl: oKyMeHT N21, nokymeHT N2, nokyMeHT N23. Bce 3T ooKyMeHTbl byayT
UMeTb OAHY W Ty XXe CTPYKTYpy (ONMcCaHHble HAMW Ha3BaHWe, COAEPXKaHMe, ...), C HUIMU MOXHO
BbINOIHATb OOHM M T€ Xe ONMCaHHble HaMK AenCcTBMS (Meyartarb, NOANUCATb, ...), HO HAMO/THEHME
byneT pasHbIM, HANPUMEP, B NEPBOM LOKYMEHTE COOEPKUTCA NPUKA3 0 HA3HAYEeHUM paboTHMKA
Ha LO/MKHOCTb, BO BTOPOM, O Bblgayve npeMmn oTaeny paspaboTku u T.4.

HauHém c Mmanoro, Hanuwem CBOM NepBblin kKnacc. MNpencraBmMm, UTo Heobxogmmo paboTatb
B NPUJIOXKEHMN C KOTaMM. Java HUYEro He 3HaeT O TOM, YTO TaKOe KOTbl, MO3TOMY HEObX0aAnMOo
CO34aTb HOBbIW Kacc (TN JaHHbIX), U 06BACHUTL UTO Takoe KOT. Co3aanmm HoBbIN hann, ong
NPOCTOTbI B TOM e NaKeTe, YTO U raBHbIM KNacc NporpamMmbl.

Sample
— STC

L ru
L gb
ijcore
L——sample
Main.java

Cat.java

+— out

*— README . md

Puc. 1.15: CTpyKTypa npoekTa

Monsa Knacca

HauHeM onucbiBaTh B knacce Cat Tak Ha3biBaeMbln API koTa. Kak n3ecTHo, nmsa Knacca
OOMKHO COBMNaaaTbh C UMeHeM halna, B KOTOPOM OH 0bbsaBneH, T.e. knacc Cat monmkeH Haxo-
onTbes B hanne Cat. java. MNycTb y KOTOB eCTb TpM CBOMCTBA: name (knuyka), color (uBeT) n
age (BO3pacT); COBOKYMHOCTb 3TUX CBOMCTB Ha3blBAETCH COCTOSAHMEM, U KOTbl MOKa HUYEro He
ymetoT genatb. Knacc Cat bynet umeTb BUA, NPeAcTaBNEeHHbIN B INCTUHTE EZ] CBoncTtsa Knac-
Cca, 3anMcaHHble TakMM 0bpas3oMm, B BMAE NePEMEHHbIX, Ha3bIBalOTCA NONSAMM.

Jlnctnur 1.2: CTpyKTypa KoTa B nporpamMmme

package ru.gb.jcore;

public class Cat {
String name;
String color;
int age;
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A [ns HOBMUKaA BaXXHO He 3anyTaTbCsl, K/lacc KOTa Mbl ONucann B OTAE/bHOM
tharine, a cosgaBaTb 06bEKTbI M COBEPLUATb MaHUMYNSALUN CliedyeT B OCHOBHOM KJlacce
MPOrpaMMbl, He MOXKET e KOT Ha3HaunTb nMsa cam cebe.

Mbl paccKkasanu nporpamMmMme, YTo TaKoe KOTbl, TeNepPb eCNK Mbl XOTUM CO34aTb B HaLLEM Npu-
NOXEHNN KOHKPETHOro KOTa, cnenyeT Bocnosib3oBaTbes onepatopoMm new Cat(); B OCHOBHOM
Knacce nporpamMmsl. bonee nogpobHo pasbepém, UTo NPOUCXOOUT B 3TOM CTPOKE, UyTb MO3XKe,
MoKa e HaM O0CTaTO4YHO 3HaTb, YTO Mbl co3aanu obbekT Tvna Cat (ak3emnnap knacca Cat), 1
3aMNOMHUTb 3Ty KOHCTPYKUMIO. 1519 Toro 4tobbl ¢ HUM (3k3eMnnsapom) pabotaTb, MOXEM MONO-
XWUTb €ro B NepeMeHHYy0, KOTopor aaTtb naeHtudmnkatop catl. MNpu cosgaHnm obbekTa Nonam
NPUCBaMBAOTCA 3HAYEHMS NO YyMONYaHuo (HyNu ONns YnMcrnoBbix nepemMeHHblx n false gna 6y-
NeBbIX).

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

B NUCTUHTe Bbille MOXHO YBUAETb BCe Tpu onepauum (06baBneHne, npuceanBaHme v UHKU-
LManMsaLmnto) U CTaHOBUTCH NMOHATHO, Kak MOXHO co3aaBaTb 00beKTbl. TaKXe N3BEeCTHO, YTO B
nepeMeHHOM He NeXUT caM 0OBbEKT, a TONbKO cCbifika Ha Hero. O6bekT catl co3paH no yep-
Texy Cat, 3TO 3HAUUT, YTO Y HEro ecTb nosng name, color, age, C KOTOPbIMU MOXHO paboTaThb:
nosy4aTb UM USMEHATb UX 3HAUYEHUS.

0 Ina npocTyna K nonsM obbeKkTa NCNoNb3yeTcs onepaTop To4Ka, KOTOPbIA CBSA-
3blBaeT MMs 0b6bekTa c MMeHeM nonsg. Hanpumep, 4tobbl npucBomTb Nonato color 0bb-
eKkTa catl 3HaueHne «benbin», Hy>HO BbINONHUTbL Kog catl.color = "benbin";

Onepaumsa «Touka» CNyXuT oaa AocTyna K nonam u Metogam obbekTa no ero UMeHu. Mol
y>e UCMNob30Baiv ONepaTop «ToUKa» oa AOoCTyna K Nosto ¢ AJIMHON MaccuBa, Hanpumep. Pac-
CMOTPUM NPUMEP KOHCONbHOIO NpuUnoXeHuns, paboTatouiero ¢ obbektTamn knacca Cat. Cospna-
OVM OBYX KOTOB, OANH 6yneT 6enbiM BapckoMm 4x neT, BTOPOi YEPHbBIM Myp3MKOM LLIECTU NEeT, U
NPOCTO BbiBeAEM UH(OPMALMIO O HUX B TEPMUHAT.

package ru.gb.jcore;

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

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

cat2.name = "Murzik";
cat2.color = "Black";
cat2.age = 6;

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

«
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is " 4+ cat2.color +
" has age: " + cat2.age);

B pe3ynbTaTte paboTbl NporpaMMbl B KOHCOMM NOSIBATCS CeAyoLmne CTPOKU:

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

BHauane mbl co3ganu gea obbvekTta Tmna Cat: catl n cat2, COOTBETCTBEHHO, OHU UMEKT
oOuHaKoBbIN Habop noner name, color, age. MoyeMy? MOTOMY YTO OHM NPUHAZNEXAT O4HOMY
KJlaccy, Co3faHbl Mo OfHOMY WabnoHy. O6beKTbI BCerga «3HarT», KAKOro oHu knacca. OgHako
KaXXOOMYy M3 HUX B 9T MOAS 3anumcaHbl pasHble 3HaYeHns. Kak BUOHO 13 pesynbraTta neyatu B
KOHCONN, U3SMEHEHME 3HAUYEHUS NoNen OAHOro 06bEKTA, HUKAK HE BNMAET Ha 3HAYeHMs nonen
apyroro obbekTa. laHHble 06beKTOB catl n cat2 nsonmpoBaHbl Apyr OT Apyra. A 3HAYUT Mbl
LlenaeM BblBOA O TOM, NOMS XPaHATCA B KNnacce, a 3Ha4YeHMs nosier XpaHaTca B obbekTax. Jloru-
Yyeckas CTPYKTypa, AEMOHCTPUPYIOLLLAA OTHOLWEHNSA 06 BEKTOB 1 K1aCCOB, B TOM YMUC/E B YaCTU
XPaHEeHUS MNOEN N NX 3HAYEHUI MOKa3aHa Ha puC. .

class

fields

objectl
field values

object2
field values

Puc. 1.16: Jlornyeckas CTPyKTypa OTHOLLIEHMS KlacC-00beKT

O6beKTbl

Pa3obpaBLUKMCh C TeM, KaK CO34aBaTb HOBble TUMbl JAaHHbIX (KNaccCbl) U MeNIbKOM NOCMOTPEB,
Kak co3pgatoTcs 0b6beKTbl, HY>XXHO noapobHee pa3obpaTb, Kak co3gaBaTb 0OBEKThI, M UTO NpU
aToM npoucxopmt. Co3paHme obbekTa Kak Ntob0oro CCblIOYHOro TUNa SaHHbIX MPOXOAUT B ABa
atana. Kak u B crnyyae C y>ke M3BECTHbIMW HaM MacCMBaMM.

— CHavana cospaeTcs nepeMeHHas, UMerLLas MHTepPecyoLWmii Hac T1M, B HEE BO3MOXHO 3a-
MUcaTb CCbISIKY HA 0OBEKT;

— 3aTeM HeobxoaMMo BblAeNnTb NaMATb Mo, 0ObeKT;

— €03[0aTb M NONOXNTb OOBEKT B BbIAENEHHYIO YaCTb NaMATH;

— W COXPaHUTb CCbISIKY Ha 3TOT 06bEKT B MaMATU - B Hally NEPEMEHHYIO.

[ns HenocpenCTBEHHOro co3fgaHma 0bbekTa NPUMEeHsIeTCs onepaTop New, KOTOpPbIA AMHA-
MUYECKN pe3epBupyeT NaMaTb Nog 0ObEKT 1 BO3BPALLAET CCbIJIKY Ha Hero, B obuwmx yepTax aTa
CCblsiKa npeacTaBnseT cobon agpec obbekTa B NaMaTh, 3ape3epBMPOBAHHON ONepaTopoM new.

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



https://t.me/ivanigorevichfeed

a r W N P

o

o)

10
11
12
13
14
15
16
17

. N.N. OBYUMHHMKOB
& GeekBrains 39 Telegram: ivanigorevichfeed

B nepBoi cTpoke Koga nepeMeHHas catl obbaABnsAeTca Kak ccbinka Ha 06bekT Tuna Cat n
noka el He CCblaeTcsl Ha KOHKPETHbIN 06beKT (MepBoHaYanbHO 3HaYeHMe nepemMeHHon catl
paBHo null). B cnepytowen CTpoke BblaenseTca namatb ona obbekta Tvna Cat, n B nepeMen-
HYt0 catl coxpaHsieTcsa CCbllka Ha Hero. [ocne BbINO/IHEHMS BTOPOM CTPOKWN KOAA NEPEMEHHYHO
catl MOXHO MCNonb30BaTb Tak, Kak ecnn bbl oHa Hbbina 06bekToM Tuna Cat. O6bIMHO HOBbIN
0b6beKT co3paeTcsa B 04HY CTPOKY, TO €CTb MHULMANU3MpPYETCS.

Onepatop new

0 [kBanudunkatopsbl] MMaKnacca nmsalepemeHHon = new NMmaKnacca();

Onepartop new AMHAMMYECKN BblAeNnaeT NamsaThb /19 HOBOro obbekTa, obuiaa opma npmume-
HeHMa 3TOro oneparopa MMeeT BN, Kak Ha Bpe3Ke Bbllle, HO Ha CaMOM fJere CcrnpaBsa - He UMs
Knacca, KoHCcTpykuma MmaKnacca() B npaBoit YacTu BbINOSIHAET BbI3OB KOHCTPYKTOPA AAHHOMO
Knacca, KOTopbI NoAroTaBMBaET BHOBb CO34aBaeMbln 06beKT K paboTe.

AIMEHHO OT KONMYecTBa NPUMEHEHNI onepaTopa new byaeT 3aB1CETb, CKOJIbKO MUMEHHO 06b-
ekToB byneT co3aaHo B nporpaMme.

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

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

cat2.name = "Murzik";
cat2.color = "Black";
cat2.age = 6;

System.out.println("Catl named: " + catl.name +
" is " 4+ catl.color +
" has age: " + catl.age);
System.out.println("Cat2 named: " + cat2.name +
" is " 4+ cat2.color +
" has age: " + cat2.age);

Ha nepBbii B3rNsS4 MOXET NokasaTbCsl, YTO NepeMeHHOoNM cat2 npuceBamBaeTcs CCblika Ha
konuto obbekTa catl, T.e. nepeMeHHble catl n cat2 byayT ccbinaTbCa Ha pa3Hble 06bEKTHI B
namaTn. Ho 3To He Tak. Ha camMoM gene catl u cat2 6yayT ccbinaTbCs Ha OAMH U TOT e 0b0b-
ekT. [prucBanBaHne nepeMeHHon catl 3HaYeHns nepeMeHHON cat2 He NPUBENO K BblAeNeHuto
obnacTn namsTi UM KONMMPOBaHUIO 06bEKTA, NWLWb K TOMY, YTO NepeMeHHas cat2 CoaepXuT
CCbIJIKY Ha TOT )Xe 06bEKT, UTO 1 NepeMeHHas catl. 3To ABneHne JoMNoHUTENIbHO NoAYEpPKMBa-
€T CCbIJIOYHYO NpMpoay AaHHbIX B a3blke Java.

TaknM 06pa3om, ntobble U3MEeHEHNs, BHECEHHbIE B 0ObEKT MO CCbifiKe cat2, OKaXyT BIMAHNE
Ha 06bEKT, Ha KOTOPbIN CCbllaeTcs NnepeMeHHas catl, NOCKONbKY 3T0 00UH U TOT #e 06beKT B na-
mMsaTU. NMo3ToOMy pe3ynbTaToM BbINOSIHEHMS KOAA, rae Mbl Kak 6yaTo 6bl ykasanu Bo3pacT BTOPOro
KOTa, PaBHbIl WWECTWN FofaM, CTaHyT CTPOKM, MOKa3blBakoLLME, YTO N0 06enM CCbifikaM oKasancs
KOT BO3pacTa LecCTb NIeT C MMeHeM Myp3uKa.

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

«
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0 MHOKeCTBEHHbIE CCbIJIKWU HA OAMH U TOT e 06bEeKT B NaMATN [OBOSIbHO IErKO
cebe npeacTaBuUTb Kak ApMbIKK 419 3anyCcKa OJHOW M TOM e NporpaMMmbl Ha pabouem
CTOJ1e 1 B MEHI0 BbICTPOro 3anycka. Mnu ecnv Ha ogyH 1 TOT e WKad4mK B pasgeBasnke
HaK/euTb Ba HOMepa - CaM LWKaguUnK MOXXHO ByaeT HaMTh No ABYM CCbIIKAM Ha Hero.

Ba)kHo Bcerga nepenpoBepdaTb, KakKue 0b6BbEKTbI CO34aHbl, a KaKMe UMeoT MHOXECTBEHHbIe
CCbUIKMN.

MeTopbl

PaHee 6b1710 Cka3aHo 0 TOM, YTO B i3blke Java Nitobasi nporpaMMa CoCTOUT M3 KJ1aCcCoB U (hyHK-
LW, KOTOPbIe MOTYT ONUCbIBATbCS TOSIbKO BHYTPY HUX. IMEHHO NO3TOMY BCe (hYHKLIMN B AA3bIKe
Java aBnatoTcs MeTogaMu. A MeTof - 3To YHKLNS, ABMAIOLLASCA YaCTbio HEKOTOPOro Kacca,
KOTOpasi MOXeT BbINOMHATb Onepauumn Hag AaHHbIMM 3TOro Kacca.

0 MeTopg - 3TO CDYHKLI,I/IFI, npunHagnexXalaa Kiaccy

MeTop ons ceoer paboTbl MOXKET UCMonb3oBaTb Nons obbekTa U/Mnm Knacca, B KOTOPOM
onpepeneH, Hanpamyto, 6e3 HeobxoaAMMOCTN NepefasaTb UX BO BXOLHbIX NapaMeTpax. 3To no-
XOX€e Ha MCMnosib30BaHMe rnobanbHbIX NePeMEHHbIX B OYHKLMSAX, HO B OTIMYME OT rnobanbHbIX
nepeMeHHbIX, MeTo, MOXeT NoJslyyaTb NPSAMON AOCTYN TOMbKO K YneHaM knacca. Camble npo-
CTble MeTogbl paboTatoT ¢ gaHHbIMK 06bekToB. MeToabl Yale Bcero hopmmpytoT API knaccos,
TO eCcTb cnocob B3aMMogencTBmsa ¢ KnaccamMm, MHTepgenc. Mecto MeTogoB BO B3aMMOLENCTBUM
K1acCoB 1 0OBbEKTOB MOKa3aHOo Ha puC. .

class

fields
methods

objectl
field values

object2
field values

Puc. 1.17: Jlornyeckas CTPyKTypa OTHOLLIEHMS KlacC-00beKT

BepHéMca K npumepy ¢ KoTukamu. LLINpOKO M3BECTHO, UTO KOTUKW YMEKT ypUaTb, MAYKaTb
M CMELLHO Npbiratb. B Lensx oeMoHcTpaumm B onNnMcaHum aTux aencTeuin npocto bynem aenatb
pasHble BbIBOAbI B KOHCOJIb, XOTSl BO3MOXHO W HAy4YUTb KOTMKA B NporpamMmme BbibMpaTb MUHK-
ManibHOe 3HauyeHue U3 Maccuea, HO 3To b6bino 6bl, KAK MUMHUMYM, HEOXMOAHHO. Tak onuwem
MeTo[, HanpuMep NoaaThb rosloc U Npbirathb.

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

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

3

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

3

ObpalleHne K MeTogam BbIrSANT O4eHb NOXOXUM Ha CTaHAAPTHbIN cnocoboM, uepes TouKy,
Kak K nonsMm. Tenepb Koraa nosBnseTcs HeobxoaMMoCTb NO3BaTb KOTUKA, OH CKAXEeT: «Msy, 5
NMSA KOTMKa», a eC1 B NPOrpaMMe NPULLIO BPEMSA KOTUKY MPbIrHYTb, OH PELWNUT, NPUUYHO NN
3TO — NpbIraTh B €ro Bo3pacrTe.

package ru.gb.jcore;

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

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

cat2.name = "Murzik";

cat2.color = "Black";
cat2.age = 6;
catl.voice();
cat2.voice();
catl.jump();
cat2.jump();

Barsik meows
Murzik meows
Barsik jumps

Kak BnoHO, bapcuk 3aMeyaTenbHO npbiraeT, a Myp3nk OT NPbIXKKOB BO34epXKascs, XOTd no-
npbirate NporpamMmMma nonpocuna nx obomx.
KnioueBoe cnoeo static

B 3aBeplueHmne 6a30Boi MHopMaLMK O Knaccax n 0b6beKkTax, 0CTaHOBMMCS Ha CneLnanbHOM
mMoamncmkaTope static, genarwem nepeMeHHy Ui MeTo «He3aBUCUMbIMU» OT OObeKTa.

6 static — MmogudurkaTop, NpMMeHseMbI K Nonto, 610Ky, METOAY WU BHYT-
PEHHEeMY K/accy, OH yKa3blBaeT Ha NPUBA3KY CyObeKTa K TeKyLLLeMy Knaccy.

Ina ncnonb3oBaHUSA TakKUX NOSIEN U METOA0B, COOTBETCTBEHHO, 0OBbEKT CO3aaBaTb He HYX-
HO.BJava60ﬂbMMHCTBOQHeHOBCﬂyme6HHXKﬂaCCOBHBﬂﬂKﬂCHCT&W“@CKMMM.BO3MOHHOMC-
NoJZIb30BaTb 3TO K/1l0OUEBOE CJI0OBO B YETbIPEX KOHTEKCTAX:

— CTaTunyeckKkmne MeTobl,;

«
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— CTaTU4YecKue NepemMeHHble;
— cTaTU4YecKue BNOXEHHbIe KNnacchl;
— cTatnyeckue 6noKu.
B aToM pasgene paccMoTpmMm noapobHee ToNbKO NepBble ABa NYHKTA, TPETUA ONULIEM Yy Tb NO3-
e, aueTBEPTbI NoTpebyeT OT HAC 3HAHWUI, BbIXOAALLMX HE TONTbKO 32 3TOT YPOK, HO 1 3a AeCATOK
crnepyroLumx.

CtaTnueckue MeToAbl TaKXKe Ha3biBAOTCA MeTOA4aMM Klacca, MOTOMY YTO CTaTUUYECKUN Me-
TOM NPUHAANEXMUT KNaccy, a He ero obbekTy. HecTaTuueckme HasbiBalOTCA MeTogaMum obbekTa.
CTaTuueckme MeTodbl MOXHO BbI3blBaTb HANPAMYH Yepes nMs Knacca, He obpauasicb kK 06bek-
Ty 1 BoObOLE 06beKT He co3gaBas. YTo 3TO 1 3a4eM HY}KHO? Hanpumep, yMeHune KoTa MsyKaTb
MOXHO BbIBECTW B CTaTUYECKOE MoJie, MOTOMY UYTO, Hanpumep, BECHON MOXHO OTKPbITb OKHO, HE
YBUOETb HWM OQHOr0 3K3eMmnsspa KOTOB, HO 3aTO YCNbIWATb UX, U TOYHO 3HATb, YTO MSAYKAIOT He
[0Ma U He MallWHbl, & UMEHHO KOTbl.

class objectl
fields field values
methods
static fields

object2

static methods field values

static field values

Puc. 1.18: Jlornyeckas CTPyKTypa OTHOLLUEHMS Kacc-06beKT

AHaNOrMYyHO CTaTMYECKMM MEeToaaM, cTaTUUEeCKUe Noss NpuHaasiexaT Knaccy M COBepLLEeH-
HO HMYEro «He 3HarT» 06 obbeKTax.

A Ba)kHOM OTNMYUTENBHOM YEPTOM CTAaTUUYECKUX MOMEN ABMSETCS TO, UYTO UX
3HAYEHMSA TaKXe XPaHATCA B KNacce, B OTIMYME OT 0ObIUHbIX MONen, Ybh 3HAYEHUSA Xpa-
HATCA B 0ObeKTax.

PucyHok MMEHHO B 3TOM BUE aBTOP HACTOATENIbHO PEKOMEHAYET eClin He 3ayUnTb, TO
XOTS1 6bl XOPOLLIO 3aNMOMHUTb, OH eLLé NPUroamTcs B fanbHenwem obyveHnn un pabote. M3 atoro
e n3o0bpaxkeHns MOXKHO caenaTbh HECKOMbKO BbIBOOB.

public class Cat {
static int pawsCount = 4;

String name;
String color;

int age;

/] ...

MOMMMO TOrO, UTO CTAaTUUECKME NONS - 3TO NOSIE3HbIN MHCTPYMEHT CO34aHMa 00WMX CBONCTB
3TO ell§ M onacHbIN MHCTPYMEHT CcOo34aHusa obuwmx cBONCTB. Tak, HanpuMep, Mbl 3HAEM, YTO Y
KOTOB YeTbIpe nansbl, a He 6 1 He 8. He co3pgaBas H1MKakoro bapcuka bynet NoHATHO, YTo y KoTa -
4 nanbl. 3TO None3Hoe noseaeHme.

«
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narnBkop 03-cTatnyeckoe-none-owmndbka NoCMOTPUM Ha ONACHOCTb. Mbl BUOAUM, YTO Y Kax-
[,0ro KOTa eCTb MMS, M MOMHWUM, UTO KOTbl XPaHAT 3HAYEeHMe CBOEro MMeHu Kaxablii caM y cebs.
A 3HaOT 3K3EeMNNAPbI 0 HA3BaHWK MO NOTOMY YTO 3HAKOT, KAKOIO Klacca OHM aKk3emnnsapbl. Ho
YTO €C/I1 Mbl N0 HEBHUMATENBHOCTK [,06aBUM CBOMCTBO CTAaTUYHOCTU K UMEHU KOoTa?

03-cTatndeckoe-none-npusHak Co3gaB TeX e CaMblX KOTOB, KOTOPbIX Mbl CO34aBajin BECb
YPOK, Mbl MOJIy4nM ABYX MyP3NKOB M HM ofgHOro bapcurka. MNouemy aTo npounsowwno? Mo gakTy ne-
pemMeHHas y Hac ogHa Ha BCEX, M 3HAYEHME TOXKE OOHO, @ 3HAUYUT KaXAblM pa3 Mbl MEHAEM UMEHHO
ero, a BCe OCTaJibHble KOTbl HMUYEro He Noao3peBast CMOTPAT Ha 3HaYeHMe obLwer NnepeMeHHOom
n 6oapo ero Bo3BpawatoT. MoaToMy, UTOObI He 3anyTaTbCs, K CTaTUYECKMM NEPEMEHHBIM, KaK
npasuno, obpaLlatoTcsa He No ccbiike Ha 06bekT — catl.name, a No MMeHKn knacca — Cat.name.

03-cTtatnyveckune-nonsa K cnosy, cTaTUYeCKne NnepemMeHHble — peaKocTb B Java. BMecTo HuX
NPUMEHSOT CTaTUYeCKNe KOHCTaHTbl. OHW onpeaenstoTca KnveBbiMm cnoBamu static final v no
COrnaleHnto 0 BHELWHEM BMAE KOOa NULLYTCSA B BEPXHEM perncTpe.

3apaHuve g caMonpoBepKu

1. Y10 Takoe knacc?

2. Y10 Takoe none knacca?

3. Ha kakue Tpu aTana genutcsa co3gaHne obbekTa?

4. Kakoe cBounCcTBO 0obaBnseT knt4yeBoe croBo static nonto nnn metopy?
(@) HEM3MEHSIEMOCTb;
(b) npuHapgnexHoCTb Knaccy;
(C) NpUHaAANEXHOCTb MPUNOXKEHMIO.

5. MoXeT nu cTaTUYecKuii MeTog, NonyyYmTb AOCTYN K nonsim obbekTa?
(@) He MOoXxeT;
(b) MOXeT TONbKO K KOHCTAHTHbIM;
(C) MOXeT TONbKO K HEMHULMANTM3UPOBAHHbIM.

1.3.4. YcTtpoiicTBo namaTu. CTek, Kyua u cb6opka mycopa

9TO norpy}eHue B ynpaBieHne namsaTblo Java No3BOMUT PaCWMPUTb BallX 3HAHMS O TOM,
Kak paboTaeT Kyuya, ccblflovHble TUNbl 1 cbopka Mycopa, NOHATb rMybUHHbIE NPOLLECCHI U, Kak
cnencTBue, nucatb bonee xopowure nporpammel. Ana ontumanbHoOM paboTbl npunoxexHna JVM
nennT namMaTtb Ha obnacTb cteka (stack) n obnactb kyum (heap). Bcakuin pas, koroa o6basns-
FOTCS HOBbIE NepPeMeHHbIe, CO34atTCs 06bEKTbI UM Bbi3biBaeTCS HOBbIM MeToa, JVM BbigenseT
namsaTb NS 3TUX onepauuin B CTeKe UK B Ky4e. Ha pucyHke npencraBneHa obwas moaernb
opraHusauum namaTu B Java.

Java Memory Model

L —1 Code Cache

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

Puc. 1.19: YcTpoNCTBO NamaTK
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CTteKoBas NaMsATb OTBeYaeT 3a XpPaHeHMEe CCbIIOK Ha 06BbEKTbI Ky4M M 3a XpaHEHWe TUNoB
3HauyeHu (Takxxe M3BECTHbIX B Java Kak NPMMUTUBHbIE TUMbI), KOTOPbIE COAEPXKAT CaMo 3Haue-
HMe, a He CCbINKY Ha 0O6beKT 13 Kyuu. [laHHas namMaTtb B Java paboTaeT no cxeme LIFO (last in,
first out, nocnegH1i 3awen, NepBbI BblLLEeN).

HemHoro 3aberas Bnepén MOXHO CKa3aTb, YTO BCe NOTOKK, paboTatowme B JVM, nmetot cBomn
cTeK. [Moka J,O0CTaTOUYHO OTOXAECTBAATb NOTOK M COBCTBEHHO UCMNOSIHEHWE NporpamMbl. CTek B
CBOIO oyepenb OepXUT MHhopMaLUIO O TOM, Kakne MeToabl Bbi3Bas NOTOK. Ha30BEM 3TO «CTe-
KOM BbI30BOB». CTEK BbI30BOB BO30OHOBNAETCS, KaK TO/IbKO MOTOK 3aBepLUaeT BbIMNOSTHEHWNE CBO-
ero koga. Kaxxabli Cnon cteka BbI30BOB COAEPXKMUT BCE IOKASIbHblE NEPEMEHHbIE A15 Bbl3blBae-
MOro MeTofa 1 noToka. Bce nokanbHble nepeMeHHble MPUMUTUBHBIX TUMOB MO/THOCTHH XPAHATCS
B CTEKe NOTOKOB W He BUAHbI APYr1M NOTOKaM.

OcobeHHOCTHM CcTeKa:

— OH 3anonHsaeTca n ocBoboxgaeTcs No Mepe Bbi30Ba U 3aBEPLUEHMS HOBbIX METO0B;

— [NepeMeHHble Ha CTeKE CYLLECTBYHOT A0 TEX NOP, NOKA BbIMOSHAETCS METOL B KOTOPOM OHMU
OblIV CO30aHbI;

— Ecnun namsaTb cTeka byoetr  3anosiHeHa, Java bpocut NCKNOYEHMe
java.lang.StackOverflowError;

— [HocTyn K 3ToM 061acT NamMsATH ocyLLecTBNsAeTCa bbiCTpee, YEM K KyJe;

— dBnsieTca noTokobe3onacHbIM, MOCKObKY O/ KaXA0ro noToKa Co3[aeTcs CBOM OTAe b
HblI CTEK.

Kyua copeput Bce 06beKTbl, CO34aHHble B MPUSIOXKEHUM, HE3ABUCMMO OT TOro, Kakow no-
TOK co3pgan ob6beKT. HeBaxkHO, 6bin1 I 06bEKT CO34aH 1 NPUCBOEH JIOKAJIbHOW NEPEMEHHON UNK
CO3[aH KaK NepeMeHHas-4YfeH apyroro obbekTa, OH XpaHUTCS B Kyue.

JlokanbHasi nepeMeHHast MOXeT b6bITb MPUMUTUBHOM, HO TaKXKe MOXET ObITb CCbISIKON HA 06b-
eKT. B aToM cnyyae ccbinka (NokanbHas nepeMeHHast) XpaHUTCA Ha CTeKe, HO caM 0bbeKT xpa-
HUTCA B Kyve. O6beKT MCNoNb3yeT MeToAbl, 3T MEeTOoAbl COAepXKaT JIoKaslbHble NepeMeHHbIe.
3TV NoKasbHble NepeMeHHbIe (TO eCTb B MOMEHT BbINMOSIHEHUS METO,A) TAKXKE XPaHATCS Ha CTe-
Ke, HECMOTPS Ha TO, UTO 0OBbEKT, KOTOPbI MCNOMb3YeT METO4, XPaHUTCS B Ky4ye. [lepeMeHHble-
UneHbl Knacca XpaHATCs B Kyde BMeCTe C CaMMM KJlacCOM. JTO BEpPHO KaK B Cly4ae, Korga
nepemMeHHas-uYneH MMeeT NPUMUTUBHbBIA TUM, TaK U B TOM C/lyyae, eC/iv OHa SBNSETCS CCbISTKOM
Ha 06beKT. CTaTnyeckmne NnepeMeHHble Knacca TakXe XPaHATCS B Kyve BMecTe C onpeaefeHnem
Knacca.

0 B obwem cnyvae, aTn 06beKTbI MMeOT robanbHbI AOCTYN U MOryT BbITb Mo-
ny4yeHbl n3 Ntoboro MecTa NporpamMmoil.

Kyua pasbuta Ha HecKkonbko 6onee Menkux Yacten, HasbiBaeMbIX NOKONIEHNAMMU:

— Young Generation — obnacTtb raoe pasmelLarTca HeaBHO co3aaHHble 0bbekTbl. Koraa oHa
3anonHsaeTcs, nponcxoant beicTpas cbopka Mycopa;

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

— Permanent Generation — aTa 06nacTb COAEPXUT MeTanH(OPMaLLMIO O Knaccax n MeTogax
NPUNOXEHMS, HO HaYMHas ¢ Java 8 gaHHaa obnactb namMaTtu bbina ynpasgHeHa. B Java 8
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Permanent Generation 3ameHéH Ha Metaspace - ero AMHaMMUYecKn M3MeHaeMblin No pas-
Mepy aHanor. IMeHHo 34ecb HaxoOATCca cTaTuyeckue nong.

OcobeHHOCTM KyuUu:

B obwem cnyyae, pasmepbl Kyun Ha Nopaaok 6onblie pasamMepos CTeka

Korma ata obnactb namMaATM  MOMHOCTbKO  3anofnHgetcsd, Java  b6pocaet
java.lang.OutOfMemoryError;

[ocTyn K Her MeAfIeHHee, YeM K CTeKY;

JTa NamsaTb, B OT/IMUME OT CTEKA, aBTOMATUYeCKM He ocBoboxpaetca. Ana cbopa Heuc-
NoNb3yeMbiX 06bEKTOB MCMOAb3yeTCsa COOPLLMK MyCOpa;

B oTnnume oT cTeka, KOTOpbI CO34AETCH A1 KaXA0ro NOToKa CBOM, Ky4va He ABNseTcs no-
Tokobe3onacHom, NMOCKObKY AN BCEX OfHA, M ee He0bXOANMMO KOHTPONMPOBAaTb, MPaBUb-
HO CUHXPOHU3NPYS KOA.

0 Takxe, XoTesiocb 6bl OTMETUTb, UTO Mbl MOXEM UCMOMIb30BaTbh -XMS M -XmXx
onuun JVM, uytobbl onpeaennTb HavaslbHbIM 1 MaKCMMalbHbIA pa3Mep NaMsaTh B Kyue.
Ina cteka onpenennTb pasmep NaMaT MOXHO C MOMOLLbIO ONumMK -Xss;

YnpaBneHue HeucnosibsyeMbiMu o6beKTaMmu

3anyckaeTca aBTOMaTMyeckn Java, 1 Java peLuaeT, 3anyckaTb UK HET 3TOT NPOLLECC;

3TO JoporocToswmi npouecc. MNpu 3anycke cboplimka Mycopa Bce NOTOKN B MPUOXKEHUN
npuocTaHaBnueatTca (B 3aBucuMocTy oT Tnna GC);

ropasfo bonee CnoXxHbl Npouecc, Yem NPocTo cbop Mmycopa 1 ocBoboXAeHMEe NaMATH.

A MporpamMMmCTy OOCTyNneH MeTopn, Knacca System, KOTOPbI Mbl MOXEM SIBHO
BbI3BaTb 1 OXMAATb, YTO COOPLLMK Mycopa ByaeT 3anycKaTbCs NPW BbIMOHEHWUM 3TOM
CTPOKM Koga. ATo owmboyHoe NpegnonoxeHue. Java pewarb, AenaTb 3TO UK HeT. fAB-
HO BbI3blBaTb System.gc() He pekoMeHayeTcs.

MOCKONbKY 3TO AOBOJIbHO C/IOXHbIA MPOLECC M MOXET NMOBNUATb Ha NPOM3BOOMTENbHOCTb
BCEro NPUIOXeHus, OH peasn3doBaH BeCbMa pasyMHoO. [115 3TOro Ucnosb3yeTcs Tak Ha3biBae-
Mbin npouecc «Mark and Sweep» (0TMeuan 1 nogMeTan). Java aHaNn3npyeT NepeMeHHble K3
CTeKa M «oTMevaeT» Bce 06beKTbl, KOTopble HeobxoaMmo nogaepxmBatb B paboyeM cocTos-

HUN.

yeMm

3aTeM BCce HeucrnosblyeMble 06beKTbl oumwaroTca. PakTmnyeckun, yem bonble Mycopa u
MeHbLle 06bEKTOB NOMeUeHbI KaK XMBble, TeM bbicTpee nget npouecc. YTobbl coenatb 310

ewe bonee ONTUMU3NPOBAHHbIM, MNaMATb Ky4 COCTOUT U3 HECKOJIbKNX yacTen.

1.

Monopoe nokoneHne — Bce HOBble 06BHEKTbI HAUMHAKTCA C MOMOAOr0 NoKoneHusa. Kak
TONbKO OHM BblOEeNeHbl B KoAe Java, OHM NonagaroT B 3TOT nogpasaen, HasbiBaembin eden
space. B KoHLe KOHLOB MPOCTPAHCTBO 34eMa 3anonHaeTca obbekTamu. Ha aTom aTane
NpPoONCXoauT He3HaunTeNnbHasa cbopka Mycopa, Tak HasbiBaemMast minor collection. HekoTo-
pble 06beKTbI (Te, Ha KOTOPbIE ECTb CCbIIKM) MOMEYatoTCs, a HEKOTopble (Te, Ha KOTopble
HeT CCbINIOK) - HeT. Te, KoTopble BblNI OTMEeYEeHbl, 3aTeM NepexoaaT B APYron Noapasaen
MOJ10[10r0 NMOKONIEHUS MO Ha3BaHMEM NPOCTPAHCTBO BbIXXMBLLMX (CAMO MPOCTPAHCTBO Bbl-
XMBLUMX pPa3feneHo Ha e vacTu). Te, KOTopble OCTANIMCb HEMAPKMPOBAHHbBIMU, YAANAKOT-
cs aBTOMaTuyeckom cbopkom Mycopa.
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2. BbbkuBlee nokoneHne — Tak byaet npogonxarbcs A0 Tex Nop, NoKa NpocTpaHCTBO eden
CHOBA He 3aMnoyIHUTCA; Ha 3TOM 3Tane HaunHaeTcs HOBbIN UMK, CobbiTnsa minor collection
NOBTOPSAIOTCSH, HO B 3TOM LMKJIE BCE OTMEeYeHHble 06beKTbl, KOTOPble BbIXXMBAKT Kak M3
npocTpaHcTBa eden, Tak 1 n3 SO, hakTUUeCKM NonagatoT BO BTOPYHO YaCTb MPOCTPaHCTBA
survivor, Ha3biBaeMyto S1.

3. TpeTbe nokoneHue —JItobbie 06bEKTLI, NONagatowme B NPOCTPAHCTBO BbXXMBLUNX, NOMeYa-
IOTCSA CHETUMKOM BO3pacTa. AIrOPUTM NPOBEPSIET 3TOT CYETUMK, YTOObI yBUOETb, COOTBET-
CTBYET JIN OH MOPOroBOMY 3HAUEHMIO OJ15 Nepexona B CTapoe NOoKoNeHne. [naBHas MbIC/b
B TOM, 4YTO 06BbEKTbI He 0bg3aTenbHO nepexoaaT 13 SO B S1 npocTpaHCTBA BbIXKMUBLUNX. Ha
CaMOM fene, OHM NPOCTO YepenyrTCs C TEM, Ky[a OHM NePEKOYAOTCSA NPU KaXXA0n minor
cbopke mMycopa.

Ecnu atn npoueccbl 0606WmTh, TO BCe HOBble 06BEKTLI HAUMHAKOTCS B NPOCTpaHCTBe eden,
a 3aTeM B KOHEYHOM MUTOre nonagarT B MPOCTPAHCTBO SUrVIvOr, MOCKOJIbKY OHU NepPeXxu-
BAOT HECKOMbKO LMKI0B COOpKM Mycopa.

4. CTapoe NoKoJIeHNe MOXHO pacCMaTpmMBaTb KakK MeCTO, rae nexar AoNroxmeyuwme obbek-
Tbl. Korga 06bekTbl cobmpatoT Mycop 13 CTaporo NoKoJIEHUS, MPONUCXOANT KpynHoe cobbl-
Tne cbopku mycopa. CTapoe NoKoneHne COCTOUT TOSIbKO M3 OAHON CeKLUM, HasbiBaeMom
MNOCTOSAHHbLIM NMOKOSIEHUEM.

5. MocTossHHOE nokoneHne — NoCcToAHHOE MOKOoNEeHMEe He 3anoNHAEeTCS, Koraa obbekThbl cTa-
POro NOKONIEHNS AOCTUrAtOT ONpeaeNeHHOro Nopora, a 3atem nepemeLlaroTcs (NoBbIWaoT-
Cs) B NOCTOSAHHOE nokoneHne. Ckopee, NOCTOSSHHOE NOKOJIEHNe HeMeaIeHHO 3anosHSAeT-
ca JVM MeTagaHHbIMUK, KOTOPbIE NPEACTABASAOT KNacChbl M METOObI NMPUIOXEHMN BO BPEMS
BbinonHeHnsa. JVM nHorga MoxeT cnefoBatb onpefeneHHbiM npasuiam s o4ncTky no-
CTOSIHHOIO NOKOJIEHMS, M KOr4a 3TO MPOUCXOANT, 3TO Ha3blBaeTCs NoAHON cbopkon Mycopa
major collection.

0 Takxxe, xoTenocb bbl elweé pas ynomsiHyTb cobbiTue Nog, Ha3BaHMEM OCTaHO-
BUTb MUp. Korga nponcxoant Hebonbasa cbopka Mycopa (18 MOnoaoro noKoneHus)
nnn KkpynHas cbopka mycopa (ans cTaporo NOKoNeHus), MMp oCcTaHaBIMBAETCS; ApY-
r’MMK CNOBaMW, BCE MOTOKM MPUIOXEHUI MOMHOCTbIO OCTaHABAMBAKOTCH U AOKHbI
XOaTb 3aBepLleHns cobbiTns cbopkn Mycopa.

C6opwiuk mycopa. Peanusauum

1. MNocnepoBaTenbHbIM cOOpLLMK Mycopa. ITO camas npocTas peanndaunsa GC, NOCKONbKY OHa
B OCHOBHOM paboTaeT ¢ 04HMM NOTOKOM. B pe3ynbraTe aTa peannsaums GC samopakmBaeT
BCE NMOTOKW MPUIOXEHUSA Npu 3anycke. [M03TOMy He peKOMeHOyeTCs MCNOoNb30BaTh €ro B
MHOTOMOTOYHbIX MPUSIOXKEHNSAX, TAKMUX KaK CepBepHbIe Cpeabl;

2. MapannenbHbin cbopLumnk mycopa. 3To GC no ymonyanuto gns JVM, KOTopbin MHOrAa Hasbl-
BalOT COOpLLMKAMM NPONYCKHOM CNOCObHOCTU. B oTAnume oT nocnenoBaTenbHOro cobopuun-
Ka Mycopa, OH MCMNONb3yeT HECKOMbKO NOTOKOB 419 yNpaBieHMs NPOCTPAHCTBOM KyuM, HO
TaKXXe 3aMOpaXKMBaeT Apyrue noToKu NpUIoXeHUn Bo BpeMs BbinonHeHns GC. Ecnu Mol
ncnonbzyeM atoT GC, Mbl MOXEM yKa3aTb MaKCHMMarsibHble MOTOKK COOpPKM Mycopa 1 Bpemst
nay3bl, MPOMYCKHYK CNOCOBHOCTbL M 3aHMMAeMyHO nnowanb (pasmep Kyun);
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3.

5.

C6opuumk mycopa CMS. Peannsaums Concurrent Mark Sweep (CMS) ncnonbsyeT HECKONbKO
NOTOKOB cbopLnka Mycopa ana cbopa Mycopa. OH npegHasHaveH ansg npunoXeHun, KotTo-
pble TpebytoT bonee KOPOTKUX Nay3 Npu cbopke Mycopa 1 MoryT No3BoINTbL cebe coBMecCT-
HO MCMNOMIb30BaTb PeCypChl NpoLeccopa co cbopmkom mycopa Bo BpeMs paboTbl npuno-
XeHus. MNpole roBops, NpUNoXeHus, ncnonbsytowme atoT Tmn GC, B cpeaHem paboTatoT
MelJIeHHee, HO He NepecTatT oTBeYaTb, YTobbl BbINONHUTL COOPKY Mycopa.

0 CnenyeT OTMeTUTb, UTO, NOCKONbKY 3TOT GC fABNsieTCs napasienbHbIM, Bbi30B
sABHOM cbopkKM Mycopa, TaKoM Kak mcnonb3oBaHune System.gc() Bo Bpems paboThbl na-
pannenbHoro npolecca, NpMBeaeT K c6oo nnm NpepbiBaHNIO NApannenibHOro Pexmma;

C6opwmk mycopa G1. Céopmk mycopa G1 (Garbage First) npegHasHaveH aons npunoxe-
HUK, paboTalowmx Ha MHOFONPOLLECCOPHbIX KOMMblOTEpax ¢ 6onbWwWnMM 06bEMOM NaMATH.
OH pocTyneH ¢ obHoBneHus 4 JDK7 n B 6bonee no3gHux sepcusax. Coopwmk G1 3aMeHnT
cbopumk CMS, nockonbKy oH bonee ahekTnBen;

Z cbopuwmk mycopa. ZGC (Z Garbage Collector) - 3To macwTabupyeMbii cbopLmk mycopa c
HWU3KOWN 3a4EepPXKKOMN, KOTopbI aebtoTuposan B Java 11 B Ka4yecTBe 3KCNEPUMEHTASIbHOIO
BapuaHTa gna Linux. JDK 14 npeactasun ZGC nog onepaunoHHbiMu cuctemamum Windows
n macOS. ZGC nonyuun ctatyc production HaunHasa ¢ Java 15.

NTorn paccMoTpeHuns yCTPOMUCTBa NamMaTH

Kyya 0OCTynHa Be3ae, 06beKTbl 4OCTYMHbI OTOBCIOAY

BCe 06bEKTbI XPaHSTCS B Kyde, BCe JIOKa/lbHble NEPEMEHHbIe XPaHATCS Ha CTeke
CTEK HeJ0NroBeYveH

M CTEK M Ky4a MOryT 6bITb MepenonHeHbl

Ky4a MHOro bonblue cTeka, HO CTek ropasgo boicTpee

3apaHua pnq caMonpoBepKu

1.
2.
3.

Mo KakoMy npuHUMNy paboTaeT cTeKk?
YT0 BbICTPEE, CTEK UMK Ky4a?
YT0 Bonblue, CTEK UNK Kyya?

1.3.5. KoOHCTpyKTOpBDI

KoHTponb Hap, co3paHueM o6bekTa

Y106bI CO30aTb 0OBLEKT Mbl TPATMM OAHY CTPOKY Kopga Cat catl = new Cat(); nonaaTtoro
06beKTa 3anoIHATCA aBTOMATUYECKM 3HAYEHMAMM NO-yMoNn4YaHuto (uncnosble - 0, nornyeckue -
false, ccoinoyHbie - null). YacTo HyXHO Npu co3aaHnKn gaTb KOTY Kakoe-TO UMS, yKasaTb ero
BO3pPacT M LBeT, NO3TOMY NULLEM eLLE TPU CTPOKM Koaa.
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1. npsmoe obpaleHmne K nonam obbekTa,

2. ecnu nonen y knacca byget HaMHoro 6onblle, TO ANS CO30aHMS BCEro NULLb 04-
Horo obbekTa byget yxoanTb 5-10-15 CTpOK KoAa, YTO OYEHb FPOMO3OKO U YyTO-
MUTENbBHO.

B TakoM nogxopne eCTb HECKOJIbKO HEOCTAaTKOB:

Bbiyio 6bI H

€MnJy1IoXo NMeTb BO3MOXHOCTb Cpasy, Npu co3gaHnn obbekTa YKa3blBaTb 3HA4Y€HUA

ero nonen. Ons nHMUMann3aunm ob6bekToB NpU co3gaHum B Java npeaHasHavyeHbl KOHCTPYKTO-
pbl.

NOJIHAET

0 KOHCTPYKTOp - 3TO YaCTHbIN CllyyYar MeTofa B TOM CMbIC/E, YTO OH TOXE Bbl-

MMEeHEM KJlaCCa, BO3BpallaeMoe 3HauYeHne He NMnLleTcd.

Kakne-To poencrteus. Mims KOHCTPYKTOpPa 06a3aTeNbHO OOMKHO COBMaaaTth C

Ecnn co3paTtb KOHCTPYKTOP knacca Cat, kak nokasaHo B JINCTUHTE , OH aBTOMaTUYeCKMU
6yneT BbI3biBaTbCA NpU co3gaHum obbekTa. Tenepb, Npu co3gaHmm obbekToB knacca Cat, Bce
KOTbl OyoyT UMETb OJMHAKOBbIE UMEHa, LiBET 1 Bo3pacT (310 byayT benble AByxneTHue bapcukn).

JlncTtuHr 1.3: He caMblin NyyLInM KOHCTPYKTOP

public class Cat {

String name;
String color;
int age;

public Cat()

{

name = "Barsik";
color = "White";
age = 2;

/]

Mpun CNonNb30BaHMM TAKOr0 KOHCTPYKTOPA, BCe CO3OaHHble KOTbl ByayT ooMHaKoBbIMM, NO-
Ka Mbl BPYYHYIO HE MOMEHSIEM 3HAYeHUs UX nonemn. YTobbl MOXHO 6bINI0 yKa3biBaTb HauYalbHble
3HaYeHus nonen o6beKToB HEOBXOAMMO CO34aTb NaPaMeTPU3UPOBAHHbIA KOHCTPYKTOP.

JinctuHr 1.4: NapaMeTpr3npoOBaHHbI KOHCTPYKTOP

public class Cat {

String name;
String color;
int age;

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

/] ...

String c, int a) {
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B npnBegeHHOM NpuMepe, B NnapaMeTpax KOHCTPYKTOpPA MCNnonb3yeTcsa nepsas bykBa oT Ha-
3BaHWA NoNs, 3TO CAeNaHo ANS YNpoweHUs NOHMMaHNUS NTOTUKN 3anofHeHus nonen obbekTa,
n byoeTt 3ameHeHOo Ha 6onee KOPPEKTHOE NCMOIb30BaHMe K4veBoro cioea this. Mpu Takon
thopMe KOHCTPYKTOpa, Korga nossBUTCA HeEOOXOAMMOCTb CO34aBaTb B NPOrpamMMe KoTa, Heob-
xoammo bynet obs3aTtenbHO yKasaTb ero ums, UBeT u Bo3pacT. Habop nonen, kotopble byayT
3anoJIHeHbl Yepe3 KOHCTPYKTOP, onpegenseTca pa3paboTunkoM Kracca caMu, TO eCTb A3bIK He
0653bIBaeT 3anN0NHATb BCE NOJSA, KOTOPble eCTb B K/lTaCCe 3anncbiBaTb B NapamMeTpbl KOHCTPYK-
TOpa, HO Npu Bbi30Be 065a3aTeNbHO 3aNO/IHUTb apryMeHTamMm BCe, YTO eCTb B MapaMeTpax, Kak
npv BbI30BE MeTOAA.

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

Habopbl 3HaueHNn UMEH, LBETOB M BO3pacToB byayT nepeaaHbl B KA4eCTBEe apryMeHTOB KOH-
cTpykTopa (n, ¢, a), a KOHCTPYKTOP YyXKe nepe3anuiieT nosyvyeHHble 3HaYeHnsa B nons obbekT
(name, color, age). To eCcTb HayaNbHble 3HAYEHMS NONIEN KaXXA0ro n3 obbekToB byayT onpene-
NATbCSA TEM, YTO Mbl Nepenaanm emMmy B KOHCTPYKTOpPE.

f3blk N03BONSAET KaK He 06bABNATb HM OAHOIN0 KOHCTPYKTOPA, TakK U 06BbABUTb UX HECKOSb-
KO. Tak»Ke KaK 1 Npu neperpyske MeToaoB, UMeeT 3HaueHne Habop apryMeHToB, He MOXET bbITb
HECKONbKMX KOHCTPYKTOPOB C 04MHAKOBbIM HA6OPOM aprymeHToB. COOTBETCTBYOLLMN Neperpy-
YKaeMbl KOHCTPYKTOP BbI3bIBAE€TCA B 3aBUCMMOCTM OT apryMeHTOB, YKa3biBaeMbIX MPW BbIMNOSI-
HEeHMM onepaTopa hew.

Kak TonbKO B NporpamMme B KJjlacCe CO3faHa CBOS peannsauns KOHCTPYKTOpPa, NyCTOM KOH-
CTPYKTOP, Ha3blBa€MbI TaKXe KOHCTPYKTOPOM NO-YMOJIYAHMIO aBTOMATUUYECKM CO3[0aBaThCS
He byneT. N ecnu noHapobutca Takas hopma KOHCTPYKTOpa, Heobxoammo byaeT co3patb ero
Bpy4Hyto, public Cat() {3}.

0 To ecTb, KOMNUNATOP Kak-6bl AyMaeT, YTO €CNN Bbl HE ONMUCANN KOHCTPYKTO-
Pbl, 3HAUNT BaM He BaXKHO, KakK byaeT co3paBaTbcs 06bEKT, a 3HAUYMT, XBAaTUT NYCTOro
KOHCTPYKTOPA, HY @ €C/IM KOHCTPYKTOP HanMcaH, 3Ha4YNT BbIKPy4YMBaNTECh CaMMu.

KnioueBoe cnoeo this

B KOHTEKCTE KOHCTPYKTOPOB, MPMMEHATb this HY>XHO B ABYX ClyYasx:

1. Korgay nepeMeHHOM aK3eMnaspa Kjacca v nepemMeHHoM MeToaa/KOHCTPYKTOpa OAnHaKo-
Bble MUMEHQ,;

2. Korga Hy»HO Bbi3BaTb KOHCTPYKTOP OA4HOro Tuna (Hanpumep, KOHCTPYKTOP MO yMon4a-
HWIO UNN NapaMeTPU3MPOBAHHbIN) U3 APYroro. 3To elle Ha3blBaeTCs SBHbIM BbI3OBOM KOH-
CTPYyKTOpA.

BHMMaTeNnbHO NOCMOTPEB Ha NapaMeTPU3MPOBaAHHbBIN KOHCTPYKTOP (IMCTUHT llzl]), BUAUM,
YTO MEPEMEHHbIE B MapaMeTpax Ha3blBaOTCA HE TaKXKe, Kak Noss Knacca.
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A Henb3a npocTo coenatb Ha3BaHUA NapamMeTpoB UMOEHTUYHLIMU Ha3BaHUSM
nonewn, B 3TOM c/lydae BO3HUKAET npobnema. [lng npumepa BO3bMEM MMS KOTa, NO-
ne String name. OguH String name npuHagnexut knaccy Cat, a gpyron String
name HaxoAuTCS B JIOKaNIbHON BUAMMOCTM KOHCTpYKTOpa. JVM, Kak n ntobon gpyron
anekTpuyecknin npmbop Bcerga MOET NO NyTU HAMMEHbLUEro CONPOTMBAEHNUS, KOraa
€CTb HeonpenenéHHoCcTb. To eCcTb, KOraa HanMcaHa CTpokaname = name; Java 6epért
caMyto 613Ky name M3 KOHCTPYKTOpPA M A NeBor 1 Ans npaBon YacTu onepatopa
NPUCBaMBaHKs, YTO HE MMeeT HUKAKOro CMbICna.

JluctunHr 1.5: Micnonb3oBaHue KNto4YeBoro cnosa this ona napamMeTpos

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

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

/] ...

KntoueBoe cnoBo this cownércs Ha Bbi3BaBLWMI 06BbEKT, B pe3ynbTaTe yero (B IMCTUHTE
@)VIMH KOTMKa Yepes3 KOHCTPYKTOp byaeT ycTaHOBNEHO co3gaBaeMoMy ob6bekTy. Takmm obpa-
30M, 3gecb this no3BonseT He BBOAUTb HOBblE NepeMEHHble AN 0603HAYEHMA OAHOMo 1 TOro
e, YTO NO3BONAET CAENATb KOO, MEHEE NePErpyKEHHbIM OONONHUTENbHLIMU NEPEMEHHbIMU.

BTopo# cryyan 4yacTtoro ncnosnb3oBaHusa this ¢ KOHCTPYKTOpPaMM - BbI3OB O4HOI0 KOHCTPYK-
TOpa M3 ApYyroro. 3T0 MOXeT NPUroAnTbCS KOrAa B K/lacce OMMCaHO HEeCKOSIbKO KOHCTPYKTOPOB
1 He X04eTCs B HOBOM KOHCTPYKTOPE NepennchiBaTb KO MHNLMANN3ALUN, TPUBEOEHHbI B KOH-
CTpyKTOpE paHeeE. B nuctuHre ES] Bbl3blBaeTCsA 0ObIYHbIN KOHCTPYKTOP C TPEMS NapamMeTpamu,
KOTOPbI NPUHUMAET UMS LLBET M BO3PACT, HO, [OMNYCTUM, KOrAa KOTSTa POXAAKTCA BO3PacT UM
3a4aBaTb CMbIC/Aa HET, MO3TOMY, MOXET MPUrOANTLCSH YU KOHCTPYKTOP MPOCTO C UMEHEM U LiBe-
TOM, @ 3a4eM NucaTb NPMCBanBaHMe UMEHU 1 LiBeTa HECKOJIbKO pas, eC/iv MOXHO BbI3BaTb COOT-
BETCTBYHOLMIA KOHCTPYKTOP?

Jincturr 1.6: Micnonb3oBaHWe KNo4veBoro cnosa this ana KOHCTpyKTopa

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

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

SoauH 13 6a30BbIX NPUHLMMNOB NPorpaMmmnpoBaHus - DRY (oT aHrn dry - UnCTbIR, cyxoin, akpoHum don’t repeat
yourself) - He noBTopanca. Ero aHtaroHnct WET (0T aHrn wet - BnaXHblA, akpoHUM write everything twice) - nuwwm
BCE OBaX<Abl.

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

/] ...

Ha TakoW BbI30B €CTb OrpaHMYeHmne, KOHCTPYKTOP M3 KOHCTPYKTOPA MOXHO Bbl3BaTb TOJIbKO
OLVH pa3 ¥ TONbKO Ha NepBOoI CTPOKE KOHCTPYKTOPA.

0 KntoyeBoe cnoso this B Java Mcnonb3yeTcs TOMbKO B COCTaBe 3K3emnaapa
Knacca. Ho HesiBHO kntoueBoe cnoBo this nepepaetca Bo BCe MeTOoAbl, KPOMe CTa-
Tuyeckux (NoaToMy this yacTo Ha3bIBaOT HEABHbLIM NapamMeTPoM) U MOXKET BbITb UC-
Nonb30BaHo A1g obpalleHnsa K 06beKTy, Bbi3BaBLIEMY MeTof,

CyuwiecTByeT eLé 0ANH BUA, KOHCTPYKTOPA - 3TO KOHCTPYKTOP KonupoBaHua. YTobbl co3paTb
KOHCTPYKTOP KOMMPOBaHWUSA, BO3SMOXHO OBBbSBUTb KOHCTPYKTOP, KOTOPbIM NMPUHMMAET 0bbeKT
TOrO e TUNa, B HaLEeM Ccnyyae KOTMKa, B Ka4YeCcTBe NapaMeTpa, a B CaMOM KOHCTPYKTOPEe aHano-
FTMYHO KOHCTPYKTOPY, 3aMN0/IHAIOLWEMY BCE NapaMeTpbl, 3an0o/HUTb KaXkgoe none BXO4HOro obb-
eKTa B HOBbI/ 3K3eMnasp.

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

}

Bnaropgaps MMelLWweMycs KOHCTPYKTOPY CO BCEMU HYXHbIMM NapaMeTpamu, C NMOMOLLbH
K/loueBOro cnoBa this SBHO BbI3bIBAETCS KOHCTPYKTOP 3aMOJHAOLWMIA BCE NOMS CO30,aBaeMoro
KOTa, 3HAYEeHUAMM U3 NepedaHHoro obbekTa, hakTUUYECKHM, ero KONMpyoLWwmin. To, YTo Mbl UMeeM
34ecb, — 3To Hernybokas konus. Ecnuv knacc uMeeT U3MeHsieMble NoJsl, HanpruMep, MacCuBbl, TO
Mbl MOXXEM BMECTO NPOCTOM caenath rnyboKyto KONMM BHYTPU ero KOHCTPYKTOPA KONMPOBaHMUS.
Mpw rnyboKon Konnm BHOBb CO30aHHbIN 0ObEKT He O0/KEH 3aBMCETb OT UCXOLHOIO, @ 3HAUYNT
NMPOCTO CKOMMPOBATb CChISIKY Ha MaccuB ByaeT HeJoCTaTOUYHO

3apaHusa ang caMonpoBepKM

1. Ons nHnumanmnsaumnm HoBoro ob6bekTa abCcontoTHO MAEHTUYHBIMU 3HAYEHUAMUM CBOMCTB Ne-
pefaHHoro obbekTa ncnonb3yeTcs
(@) nMycToOM KOHCTPYKTOP
(b) KOHCTPYKTOP NO-yMONYaHUIO
(C) KOHCTPYKTOP KONMMPOBaHUSA
2. Y70 03HauvaeT kntoueBoe cnoBo this?

1.3.6. WHKancynaums

MHKaI'Ich'IFILI,VIFI CBA3bIBaEeT gaHHble C MaHUNTYTNPYHOWNM UM KOOOM U NMO3BOJIAET YNPaBNATb
OOCTYMNOM K 4YJjieHaM KJiaCCa M3 OTOEJIbHbIX yacTten nporpamMmmesl, npenocTtaBndad AOCTYMN TOJIbKO
C NOMOLWWbIO onpeneneHHoro paga MeToaos, YTo NO3BOJIAET NPenoTBPaTUTL 3noyr|0Tpe6neHV|e
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3TUMW JaHHbIMWU. TO eCTb Knacc O0/MKeH npenctaBndTb cobon <<l~leprIl>’I AWLNK», KOTOPbIM BO3-
MOXHO NoJib30BaTbC4d, HO €ero BHyTpeHHMVI MeXaHN3M 3allnLieH OT I'IOBpe)K,EI,eHVII‘/'I.

0 MHkancynauua - (aHrn. encapsulation, ot nat. in capsula) — B nHdopma-
TUKe, MPOLLEeCC pasfeneHns aNemMeHToB abCcTpakLuui, onpenensolnx ee CTPYKTypy
(BaHHble) n noBegeHme (MeToapl); MHKaNCynauMs npegHasdHadveHa aAns n3onsaumm KoH-
TPaKTHbIX 0683aTenbcTB abcTpakummn (NMPoTOKON/MHTEPdENC) OT X peanmsaumnmn.

B Java B ponv YEpHOro suinka BbICTynaeT Knacc. Knacc conepxut B cebe n gaHHble (no-
n§ Knacca), n gencteunsa (Metoapl knacca) ana paboTtbl ¢ 3TMMKU JaHHbIMKU. Bce uneHbl knacca B
A3blke Java - Nona 1 MeToabl - UMetoT MogudmrKaTopbl 4ocTyna. PaHee yxe 6bl10 onvcaH Moau-
thmkaTop public, o3HaualOLWMA 4OCTYNHOCTb OTOBCHOAY, 06bIYHO MCNONb3yeTCs AN MeTO40B.

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

EcTb oBa MoauncukaTtopa, KOTopble yKe N3BECTHbI M aKTUBHO MCMNOJb3YHOTCS, 3TO public 1
package-private, Take n3BecTHbIM Kak default, nakeTHbIn nnu oTCYyTCTBYHOLWMIN MOUGUKATOP.
Y710 3TO 3HAUMT? ITO 3HAUUT, YTO BOODOLLE BCE UTO NULIETCA B Java MMeeT YypOBEHb A0OCTYyNa, U

€C/IN 3TOT YPOBEHb He onpeaenéH aBHO, To Java OTHECET AaHHbIe K YPOBHIO AOCTYNHOCTU BHYTPU
nakeTa.

default

/ public \

Puc. 1.20: MogudmkaTopbl 4OCTyNa 1 nx oTHocUTenbHaa obnactb BUANMOCTM

Moauctunkatop private onpenenseTt OOCTYNHOCTb TOMbKO BHYTPU Knacca, U NpeanoyTu-
TenbHee BCEeX.

BHMUMaTeNbHO PacCMOTPUM KacC KOTMKA M3 INCTUHTa @ Hanpumep, KTO-TO MOXET Co-
3[aTb XOPOLUEro KoTa, a NoTOM ero nepenmMeHoBaTb, NEPEKPACUTb B 3€/1EHbIN LBET UK CAenaTb
eMy oTpuLaTesNbHbI BO3PACT, B pe3ynbTate B NPorpaMme HaxoasaTcs 06beKTbl C HEKOPPEKTHbIM
COCTOsiHMEM. Bce nong HaxogaTcsa B NakeTHOM gocTyne. K HUM MoxkHo obpatmntbcs B Ntobom me-
CTe NakeTa: 4OCTaTOYHO NPOCTO CO3A4aTb OOBLEKT.

private — cambin cTpornim moamndurkatop goctyna B Java. Ecnm ero ucnonb3oBaTb, Nons
Knacca He bynyT AOCTYNHbI 3a ero npegenamu. Pewas npobneMy HeCaHKLMOHNMPOBAHHOMO O,0-
cTyna bblna nonyyeHa npobnema WTaTHOro yHKLMOHUPOBAHUS, AOCTYM K MOMIAM 3aKpPbIT, B NPO-
rpaMme Henb3s gake NosyYmTb BEC CYLLECTBYIOLLEN KOLWKW, eCNK 3TO NoHagobuTtcs.
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Heobxoanmo pewnTb BONPOCHI C NOSTyYEHNEM N USMEHEHWEM 3HAYEeHMI nonen. Ha nomolb
NpUXoaaT «reTTepbl» N «ceTTepbl». HazBaHne NPOUCXOANT OT aHINTIUNCKOrO «get» — «nonyyatb»
(T.e. «<MeTOpq, ANS NOSyYEHUS 3HAYEHMS NONA») U «Set» — «yCTaHaBMBATb.

JInctuur 1.7: TeTTepbl n ceTTepbI 419 BCEX NONEN

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

/] ...

public String getName() {
return name;

3

public String getColor() {
return color;

3

public int getAge() {
return age;

b

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

3

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

3

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

3

B nucTtuHre E?I noKasaH NpMMep HanucaHusa reTTepoB U CETTEPOB AN BCeX NoJsen Kac-
ca, YTo JaéT BO3MOXHOCTb MOMyyaTb AaHHble U yCTaHaBAMBaTb MX. Hanpumep, ¢ NOMOLLbO
getColor BO3MOXHO NOSy4YMTb TEKYLLEE 3HAUEHME OKpaca KOTHKa.

BaxkHO, 4YTO co3paBas OJis Kflacca reTTepbl U CeTTepPbl HE TONbKO NOSBASETCH BOSMOXHOCTb
LONOJIHATL YCTAHOBKE W BO3BpPALLEHMWIO 3HAUYEHWI NOJIe O0MNONHUTENbHYI TOTMKY, HO U BO3-
MOXHOCTb pPerynnpoBaTtb AOCTYN K NonsM. Hanprumep, ecnv B NporpaMMe Hy>KHO 3anpeTuTb Me-
HSITb KOTMKaM OKpac, TO AJ/1s KJlacca NPOCTO He NULLETCS COOTBETCTBYHOLLMIA ceTTep.

BHMMaTeNbHO OCMOTPEB KacC KOTa BO3MOXHO NMPUNTU K BbIBOAY, YTO XPaHUTb BO3pacT KO-
TOB OY€Hb Heya06HO, MOTOMY UTO KaXKAbli oA, HYXXHO ByaeT 06HOBNATL 3TO 3HAUYEHME OIS KaxK-
noro obbekTa KoTa B NporpamMmMme, a 3TO MOXET OKasaTbCs YTOMUTENbHO. BbIXOAOM MOXET oKa-
3aTbCsl XpaHeHMe He BO3pacTa, a HEM3MEHSIEMOro napameTpa - faTbl POXOEHNS U NOACYET BO3-
pacTa Kakablii pas, Korga ero sanpalmnBatoT, Befb YeN0BeKy, KOTOpbI 3anpalvBaeT BO3pacT
KOTa, He MHTEePECHO, KaKMM 06pa3oM Nosy4yeHo 3HaveHme, NPOUYNTaHO U3 NOJIA UK BbIYUCIIEHO,
€My Ba)K€H KOHEUHbIV pe3ynbTaT. 3TO U eCTb MHKANCYNSALUNS, COKPbITUE peannsalmu.

3apaHua pnq caMonpoBepKu

1. MNepeuncnute mogmngunkaTopbl LOcTyna
2. WMHKancynauus - aT1o
(a) apxuBMpoOBaHME NpoeKTa
(b) cokpbiTMe MHGOPMaLMK O KNacce
(c) cospaHMe MUKPOCEPBUCHOM apXMTEKTYpbI
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1.3.7. HacnepoBaHue

Mpo6nema

BTtopou knut OO[ nocne nHKancynaunm - HacnegoBaHume.

[NpenctaBuMm, 4YTO €CTb HEOBOXOAMMOCTb CO34aTb MOMUMO Kiacca KOTUKOB, Kilacc cobauek.
HaHHbIN Knacc byneT BbIMMAAETb O4YEHb MOXOXNUM 06pas3oM, TONbKO OH ByaeT He MayKaTb, a raB-
KaTb, 1 3aMeHNUM 060MM XMBOTHBIM MPbIXKOK HA MPOCTOE NepeMelLLeHMe Ha nankax.

JlnctuHr 1.8: Knacc kota Jinctuur 1.9: Knacc cobaku
1 |public class Cat { 1 |public class Dog {
2 private String name; 2 private String name;
3 private String color; 3 private String color;
4 private int age; 4 private int age;
6 public Cat(String name, String color, int age) {| ¢ public Dog(String name, String color, int age) {
7 this.name = name; 7 this.name = name;
8 this.color = color; 8 this.color = color;
9 this.age = age; 9 this.age = age;
10 3 10 3
11 11
12 public String getName() { 12 public String getName() {
13 return name; 13 return name;
14 3 14 }
15 15
16 public String getColor() { 16 public String getColor() {
17 return color; 17 return color;
18 3 18 3}
19 19
20 public int getAge() { 20 public int getAge() {
21 return age; 21 return age;
22 3 22 3
23 23
24 public void setName(String name) { 24 public void setName(String name) {
25 this.name = name; 25 this.name = name;
26 3 26 }
27 27
28 public void setColor(String color) { 28 public void setColor(String color) {
29 this.color = color; 29 this.color = color;
30 3 30 3}
31 31
32 public void setAge(int age) { 32 public void setAge(int age) {
33 this.age = age; 33 this.age = age;
34 3 34 3}
35 35
36 void voice() { 36 void voice() {
37 System.out.println(name + " meows"); 37 System.out.println(name + " barks");
38 3 38 3}
39 39
40 void move() { 40 void move() {
41 System.out.println(name + " walks on paws"); |41 System.out.println(name + " walks on paws");
42 3 42 3}
43 |} 43 |3}

OueBnaHO 310 He DRY 1 HenprneMnemo, ecnm nossBUTCS HE06XOAMMOCTb ONKMCcaTb Kacchl ons
Lenoro soonapka. B npueenéHHbIX Knaccax eCTb 0UeHb MHOI0 abCoMOTHO OANHAKOBbLIX M OUYEHb
MOXOXXWX NOsien N MeToO0B.
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0 HacnepoBaHue (aHrn. inheritance) - KoHUenuus 06bEeKTHO-
OPUEHTMPOBAHHOIO MNPOrpPaMMMPOBAHMSA, COracHO KOTOPOM abCTpakTHbIM TN
OAHHbIX MOXET HacnenoBaTb AaHHble U YHKLMOHAIbHOCTb HEKOTOPOIO CYLLLECTBYHO-
wero Tuna, cnocobcTBys MOBTOPHOMY MCMOSIb30BAHNIO KOMMOHEHTOB MPOrpaMMHOro
obecnevenus.

HacnepoBaHue B Java peannayeTcs Kto4eBbIiM CIOBOM extends (aHr. - paclwumpsaTts). U koT
1 NEC ABNAOTCH XXMUBOTHbLIMU, Y BCEX OMUCbIBAEMbIX B MPOrpaMMe XMUBOTHbIX €CTb MM, BO3PACT,
OKpac, BCe OMMCbIBAaEMbIe XXMBOTHbIe MOryT 6eratb, NpbIratb, M OTKAMKATbCA Ha MMs. Co3aaB Tak
Ha3blBaeMblli POAUTENbCKUIA KNacc, n cynepknacc (IMCTUHT ), 1 MOMECTUB B HEro nons,
reTTepbl U CETTEpPbI, CTAsI0 BO3MOXHbIM y6paTb Nons, reTTepbl U CETTEPbl U3 KOoTa 1 nca. Ecnu
nonei MHOro, TAaKOHWUYHOCTb OMMCaHNA POACTBEHHbIX KNTACCOB MOXET OblTb BECbMa OLLYyTUMON.

JinctmHr 1.10: Knacc >XMBOTHOro

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

public String getName() {
return name;

3

public String getColor() {
return color;

3

public int getAge() {
return age;

3

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

3

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

3

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

3

YT106bI YyHACNenoBaTb OANH KNACC OT APYroro, Hy>KHO Nocsie 06baABNEHUS yKasaTb K/loueBoe
cnoBo extends 1 HanncaTb UMS POOMTENbCKOrO Kflacca KaK 3TO NOKa3aHO B JIMCTUHIax n
. Ecnu nepeHoc reTtepoB BO3MOXEH, TO 3HAYUT A0CTATOYHO 6€3601€3HEHHO MOXKHO nepe-
HEeCTU N 0gMHaKOBble METObI.

[MpocTon NepeHocC Koaa B POAUTENBCKMI KilacC NoKasan Hannune npobnemol. Mogudnkarop
private onpenenset obnactb BUAMMOCTM TONIbKO BHYTPU KNacca, a eCn HYXHO 4Tobbl nepe-
MEHHY0 ObIS10 BUAHO eLé 1 B KNnaccax-HacnegHukax, HyxeH xots 6bl MogudunkaTop 4ocTtyna no
yMon4yaHuio. Ecnu e Knacc HacnegHMK co3aaétcs B KAKOM-TO Apyrom nakete, 7o 1 default He
noaonaeT.

«
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Nuctunr 1.11: Knacc cobaku

NnctuHr 1.12: Knacc koTa

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

3

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

by

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

3

5 w N P

© 9 o O

10
11
12
13
14
15

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

3

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

3

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

3

To ecTb, K UneHaM JaHHbIX 1 MeTo4aM KJlacca MOXHO NPUMEHSTb crefytoume MmogndukaTo-

pbl LOCTyna

TOPOM 3TOT KJ1aCC HaXoauTCA,

private - coaepxmnmoe knacca gOCTYMNHO TONIbKO U3 METOA0B AaHHOI0 KN1acca;
public - ecTb JOCTYN (DaKTUYECKN OTOBCIOAY;
default (no-ymonuaHuio) - copepxmmoe Knacca AocTynHo 13 nboro MecTta nakeTa, B KO-

protected (3aWMLEHHbIN 4OCTYMN) COOAEPXMMOe AOCTYMNHO TaKKe KaK C MoaNMUKaTOPOM

no-yMosn4vaHunko, HO eweé 1 ansa KnaccoB-HacnegHMKOB.

default

Puc. 1.21: MogudcmkaTopbl 40CTyNa U UX OTHOCKMTENbHasA 061acTb BUOUMOCTHU

To ecTb BepHbIM BapuMaHTOM B JIMCTUHIe bynet npumMeHeHwe MopaudurkaTopa

protected.

KOHCTpYKTOpbI B HacnenoBaHUu

A

CTPYKTOPOB NPV HacnenoBaHUM.

HecMoTps Ha To, YTO KOHCTPYKTOP - 3TO YaCTHbIN CrlyyYan MeToaa, ecnu nepe-
HEeCTV OAMHAKOBble KOHCTPYKTOPbI KOTa M nca B 061 KNacc XXMBOTHOMO, NporpamMma
CHOBa nepecTaHeT paboTaTb, MOTOMY YTO Ba)KHO yYMUTbiBaTb MEXAHWKY Bbl30Ba KOH-

Ba)kHO 3aNOMHUTb, 4TO NpuY co3paHmnmn Ntoboro obbekTa B NepByto 04epenb Bbi3biIBAETCH KOH-
CTPyKTOp ero 6a3oBoro (pogMTeNnbCKOro) Knacca, a ToJibKO MOTOM — KOHCTPYKTOP CaMoro Knac-
ca, 06beKT KOTOPOro Mbl co3gaeM. To ecTb Npu co3gaHum obbekTa Cat cHayana oTpaboTaeT KOH-
CTPYKTOP KNacca Animal, a TO/IbKO NOTOM KOHCTPYKTOP Cat. HO, NOCKONbKY KOHCTPYKTOP NO-

«
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YMOJIYaHUIO B HALLIEM Cllyvae nepecTan co34aBaTbCs, a APYrnx MoxeT bbiTb 6€CKOHEYHO MHOTO,
3TO CO3[aN10 HeonpeaenéHHOCTb, KOTOPYH MporpaMMa paspeLlnTb HEe MOXKET.

Mpn onmMcaHnn Knacca, MOXHO SIBHO BbI3BaTb KOHCTPYKTOpP 6a30BOro Kiacca B KOHCTPYK-
TOope Kflacca-noToMka. basoBbln KNacc ewe Ha3biBaT «CYMepKIaccomM», No3ToMy B Java s
ero 0b603HayYeHNs UCNOMb3yeTCs KYeBOoe CMI0BO super. 34eChb TaKOe Xe OrpaHnyeHmne, Kak 1
Npw BbI30BE KOHCTPYKTOPOB AAaHHOro Knacca (Yepe3 this) - BbI30B TaKOro KOHCTPYKTOPa MOXET
ObITb TONIBKO OOMH U BbITb TONBKO NEPBON CTPOKOKW. TakuM 06pa3omMm, KOA, 418 BCEX XUBOTHbIX B
nporpamMmme byaeT BbIrNgaeTb cnegyowmm obpasom:

JNnctmHr 1.13: Knacc XUBOTHOIO

Nnctuur 1.14: Knacc koTa

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

public Animal(String name, String color, int

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

this.age = age;

3

public String getName() {
return name;

3

public String getColor() {
return color;

3

public int getAge() {
return age;

3

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

3

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

3

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

3

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

3
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public class Cat extends Animal {
public Cat(String name, String color, int age) {
super(name, color, age);

3

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

3

NuctuHr 1.15: Knacc cobaku

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

}

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

3

JnctuHr 1.16: Knacc ntuubl

public class Bird extends Animal {
private int flyHeight;

public Bird(String name, String color, int age,
int flyHeight) {
super(name, color, age);
this.flyHeight = flyHeight;
3

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

3

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

Ona npumepa, co3ganu eweé ogmH Knacc, HacneaHnKa XXMBOTHOro, UTobbl MCNOIb30BaTb Ha-
cnegoBaHMe MO HasHadeHWto. HacnepoBaHMe peanusyeTcs Yepes K4veBoe CoBo extends,
paclwmpaTb. BaxkHo, UTo Knacc-poauTenb paclumpsaeTcs MYHKLUNOHANbHOCTbIO UM CBOMCTBaAMMU

«
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Knacca-HacnegHmMKa. 3To N03BOAUNIO, Hanpumep, ,D,06aBl/ITb B NTUYKY TaKoe CBOWCTBO KaK Bbl-
coTa nosiéTta n Takom MeTof, Kak eTaTtb, B 4OMNOSIHEHME K TOMY, YTO YMEIOT BCe XXNBOTHbIE.

Object u kKackagHoe HacnepoBaHue

A MHOXeCTBEHHOe HacnegoBaHue 3anpeUJ,eH0! na Kaxxgoro cosgaBaeMoro
noaKsjiacCa MOXHO YKa3aTb TOJIbKO OAWNH CyrnepKacc. B JavaHe nognepxXmBaeTtcd MHO-
XXeCTBeHHOe HacnegoBaHue, TO eCTb HacsiegoBaHMe OOHOro KsiiacCa OT HEeCKOJIbKNX
CynepkKJiaccos. 3aTo BO3MOXHO KacKagHoe HacnegoBaHue, TO eCTb KlacC-HaCNegHuK
BMOJSIHE MOXET ObITb YUbMM-TO poanTenemMm.

Ecnu knacc-poauTtens He ykasaH, TakoBbIM cumTaeTcs knacc Object. Taknm 06pasoM MOXKHO
caenartb BbIBOA, O TOM, YTO /11060 Knacc B AykaBa Tak Unuv nHave - HacnegHuk Object u, cootBeT-
CTBEHHO, BCEX €ro CBOMCTB 1 MeTono0B. O6beKT noaknacca npeacTaBnseT 06beKT cynepkiacca,
BblparkasiCb NpoLLLEe, BO3MOXHO KO BCEM KOTMKaM obpawiaTtbcs yepes obuiee HasBaHue XXnBOT-
Hoe, 1 KO BceM 0bbekTaM B NporpaMMe BO3MOXHO 0bpaTuTbhbcsa Yepes knacc Object. Moatomy
B nporpamMme He byaeT owmnbkor HanmcaTb NoA0bHbIN KOA:

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

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

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

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

JT0 TaK HasblBaeMoe Bocxogsliee npeobpasoBaHue (OT Nofkaacca BHU3Y K cynepknaccy
BBepXy mepapxmm) unn upcasting. Takoe npeobpasoBaHne OCyLLECTBASETCS aBTOMATUYECKM.
ObpaTtHoe He Bcerga BepHo. Hanpumep, o6bekT Animal He Bcerga ansetca obbekTom Cat nnm
Dog. NoatoMy Hucxogsuee npeobpasoBaHne nnn downcasting ot cynepknacca K nogknaccy
aBTOMAaTMUYECKN He BbiNonHsaeTcs. B aToM cnyyae HeobxoanmmMo ncnonb3oBaTh onepawmio npeob-
pasoBaHMsa TUMOB.

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

Obpatute BHMMaHMe, YTO B JAHHOM c/lydyae nepemMeHHasa animal npuBoautcs kK Tuny Cat. U
3aTeM yepe3 06beKT cat CTAHOBUTCA BO3MOXHbIM 06paTnTbCs K DyHKLIMOHANy KoTa. BaxkHo npu
3TOM, YTO M3HAYas/IbHO ONepaTopoM new bbin co3gaH 06beKT KoTa, a He Object unm Animal/

Onepartop instanceof u kntouesoe cnoeo final

Onepartop instanceof Bo3BpaLwaeT UCTUHY, eCNM OOBbEKT NPUHAANEXKUT KNaccy Uan ero
cynepkiaccaMm 1 10Xb B MPOTUBHOM cllyyae. Hepenko faHHble NpuxogaT U3BHE, N HEBO3MOX-
HO TOYHO 3HaTb, KAaKOM MMEHHO 0OBEKT 3TU AaHHbIe NPeacTaBnatoT. Bo3HukaeT bonbliasa Bepo-
ATHOCTb CTOJIKHYTbCS C OWnbKoM npeobpasoBaHma TMnoB. M nepepn TeM, Kak npoBecTn npeob-
pasoBaHue TMMNoB, HEOHXOAMMO NPOBEPUTL BO3MOXHOCTb BbINOSHUTbL NPUBELAEHNE C MOMOLLbIO
onepartopa instanceof.

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

3

BbipaxkeHne cat instanceof Dog npoBepsieT, ABNSETCS NN NepemMeHHas cat o6beKkTom
Tvna Dog. Tak Kak B AaHHOM C/ly4dae iBHO KOT He aBnseTca cobakon, To Takas NpoBepKa BepHET
3HaueHue false, n npeobpasoBaHue He cpaboTaeT. A BbipaxkeHne cat instanceof Animal
BblA4ano 6bl UICTUHHbLIN pe3ynbTar.

0 Kniouesoe cnoBo final. Knacc c koHeyHon peanusaumen.

KntoueBoe cnoso final MoXXeT NpMMeHSTbCS K KnaccaM, MeTogam, nepeMeHHbIM (B TOM uncne
aprymMeHTaMm meTtonos). [pMMeHUTENbHO K KflaccaM, 3TO BO3MOXHOCTb 3anpeTuTb HaclenoBa-
Hue. To eCTb, €CNY NOMETUTb 3TUM KJIKOYEBbLIM C/TOBOM, HanpuMmep, NTUYKY, TOraa, ecian B Koge
HayaTb NMcaTb KNacc HanpuMmep, Nonyranymnka, U ykasaTb, HacnegoBaHWe OT NTULbI, TO BbiBE-
petca Cannot inherit from final.

Bird {
(S'tplng name , Cannotinherit from final ‘ru.gb.jcore.Bird" :\2Year flyHelght) -{l

(name, color, bir

Animal

= sources-draft

Puc. 1.22: Owmnbka HacnepoBaHua oT final knacca

A6cTpakuua

NHorpa abcTpakunio BblAENSOT, Kak YeTBEPTbIM NpuHumn OO,

ABCTpaKTHbIM KNacc — 3TO HanMcaHHas MaKCMMasibHO WMPOKMMM MasKamMu, Npubnmsntens-
Has «3aroToBKa» Ans rpynnbl 6yayLwmx Knaccos. 3Ty 3aroTOBKY Hesb3s UCMNOMb30BaTb B YACTOM
BMUOE — C/TULIKOM «Cblpasi». Ho oHa onucbiBaeT Hekoe obLiee COCTOSIHUE 1 NOBEAEHNE, KOTOPbIM
6ynyT obnapgatb byayuime knaccbl — HacnegHukK abcTpakTHOro Kniacca.

ABCTpaKTHbIMWU MOTYT 6bITb HE TONIbKO KNacchl, HO M MeToabl. AGCTPAKTHbIWN METOR, - 3TO Me-
Top 6e3 peanusaumun. Bce XMBOTHbIE B MPUMepax Bbllle yMeT 3aaBaTb CBOM 3BYK. MI3BeCTHO,
Ha 3Tane NPOEKTUPOBAHMUSA XMBOTHOMO, YTO BCE XXNUBOTHbIE OONXHbI M30aBaTb 3BYK, HO HEBO3-
MOXHO CKa3aTb, Kako MMeHHO. [103TOMy, onpeaenseTcs, UTo y XXMBOTHOIO eCTb MeTo, 3faTb
3BYK, HO peanun3aums asToro MeToaa B XXMBOTHOM He NuLeTCs, CIMWKOM Mano cBegeHui. MNoato-
My, METO[ NoMevaeTcs Kak abCcTpaKTHbIN.

Yto ByneT, ecnu nporpamMmMa nonbiTaeTcs Bbi3BaTb MeToA voice( ) y XXMBOTHOro?

Knacc *XMBOTHOMO MakcMManbHO abCTPaKTHO OMMUChIBAET HYXKHY HaM CYLLHOCTb — XMBOT-
Hoe. HO B MUMpe He CyLLeCTBYET «MPOCTO KMUBOTHbIX». ECTb rybKu, UrNOKOXKNe, XOpAoBbIe U T.4,.
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[aHHbIN Knacc Tenepb CANLWKOM abCTpaKTHbIN, YTOObI NpOrpaMma Morsa c HUM HoOpMasibHO B3a-
MMOOENCTBOBATb, a 3HAYNT NPOCTO ABNAETCA YEPTEKOM MO KOTOPOMY ByayT co3aaBaTbCs Aasb-
Henwmne Knaccbl XXMBOTHbIX. OTMETMM 3TOT (haKT SBHO, HaNMCaB K/1loYeBOe CNoBO abstract y
Knacca.

i

— AGCTpaKTHbIN METOA, - 3TO METO/, He coaepKaliuii peanusaumm (ob6bsasneHne me-
Tona).

— ABCTpaKTHbIM KNacc - Kacc CoaepXalumnm xots 6ol ogmMH abCTpaKTHbIN METOA,.

— ABCTpPaKTHbIN KNacc HeNb3a MHCTaHUUMpPOBaTb (CO3aaTb 3K3eMNAsAP).

OueBnpgHO, YTO abcTparnpoBaHue MeToda BblHyXOaeT abcTparMpoBaTth Kacc, HO He Haobo-
poT, abCTpaKTHbIN KNacc HeobsA3aTebHO JONXKEH coaepKaTb abCTpaKTHble MeToAbl, (haKTuye-
CKW, 3TO NPOCTO 3anpeLLleHne Co34aH1sa 3K3eMNSPOB.

3apaHusa ang caMonpoBepKu

1. Kakoe K/to4yeBoe CNoBO UCMONb3yeTca Npu HacneLoBaHUK?
(@) parent
(b) extends
(c) kak B C++, ucnonb3yeTcsa gsoeto4me
2. super - 310
(@) ccbinka Ha yny4dlleHHbI Knacc
(b) ccbinka Ha paclMpeHHbIN Knacc
(c) ccbinka Ha poauTEeNbCKUI KNacc
3. He Hacnepytotcs oT Object
(@) cTpokwM
(b) noToku BBOOA-BbIBOAA
(c) HW TO HM pgpyroe

1.3.8. Monumopdusm

Monumophnam — 370 BO3SMOXKHOCTb 0OBLEKTOB C 0AMHAKOBON cneuudmKaumnen nmeTb pas-
nnyHyto peanusaumto (Overriding). MonnMopnam BbipaXkaeTcs BO3MOXHOCTbIO nepeonpeae-
NeHns NoBeAeHns cynepkiacca (4acTo MOXXHO BCTPETUTb YTBEPXKAEHME, YTO NPM NOMOLM Ne-
perpysku. OCHOBHas CyTb B TOM, YTO B KJlaCCe-poauTesie UMEETCA HEKOTOPbI METOA, HO peann-
3aLMs 3TOro MeToAa pasHas y KaXkaoro Knacca-HacnegHuka, pakTuyeckmn aTo n ecTb NoAnMMop-
humsm.

BblHeceM nocneaHuii OCTaBLUIMNCS B KOTUKAX M NTUYKAX MeTo, B 06 MI KNacc }KMBOTHOTO. B
Knlaccax-noToMKax onpeaennm Takme e MeTofbl, Kak M 06bsBNEHHbIN MeToq Knacca poanTens,
KOTOPbIN XOTUM U3MEHUTD.

Nnctunur 1.17: Knacc koTta

1 ’pubLic abstract class Animal {

«
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/] ...
void voice();

/...
3

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

3

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

3

MNony4yaeTtcs, npu HacnegoBaHum oT Animal, y KOTOporo ectb Metog voice( ), Kflacc KoTukKa
caM onpenensieT, Kakon OH N30aéT 3BYK.

0 AHHOTaLMKN peanusytT BCNOMOoraTesibHble MHTepteNnChbl.

AHHoTaumsa @0verride npoBepsieT, [ENCTBUTENBHO M METOA NepeonpeaenseTcs, a He ne-
perpyxaetcs. Ecnum cywecTtByeT owmnbka B curHaType meTtoga, TO KOMNUASTop cpady 06 aTom
CKaXXerT.

Monumoptn3am valle BCEr0 MCNOMb3yeTCsA KOrga HYXXHO OnNncaTb noBeaeHne abcTpakTHO-
ro Kfacca uan HasHa4YMTb pPa3HbIM HacNegHMKAM pa3Hoe NnoBefeHmne, 0gMHaKOBO Ha3BaHHOE B
Knacce pogutene. Ho ecTb U cuTyaumu, Korga BCe Knacchbl genatT YTo-TO OAMHAKOBO, a OAMH
AenaeT 370 Kak-To nHave. [poaeMoHCTpupyeM Ha npumepe knacca Snake, ames.

Mo oueBMAHBIM NPUYNHAM 3MENKA HE MOXET XOANTb Ha Nnankax. NNoaTomMy 3TO NOBeAeHME y
3Merkn bygeT nepeonpeneneHo.

Nnctunur 1.18: Knacc koTta

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

3

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

3

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

3

Takxke, Hanpumep, MOXHO 6b1N10 co3aaTb Yepenaxy, KoTopast He ymeeT beratb, pblby, KoTopast
He M34aéT 3BYKOB, C/IOHA, KOTOPbI He YMEEeT MnpbiraTh, B OT/IMUME OT OCTasIbHbIX, MPAKTUKYOLWMX
«CcpefHee» NoBeaeHue.

CTOUT NOMHUTb, YTO NEpPeonpeaensiTb MOXHO TONTbKO HecTaTuyeckme meToabl. CTaTnyeckme
MeToAbl He HacnenyTCs B NPMBbLIYHOM CMbICTe U, CriefoBaTenbHO, He nepeonpenenstoTtcs. Co-

«
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30aB B XXMBOTHOM M KOTE CTaTUYECKNI METOA C OQMHAKOBOW CUIFHATYpPOM Mbl CMOXeM Habnto-
0aTb TO, YTO Ha3bIBAETCH XalWAMHIOM, MHAYe COKPbITUEM UMK NepeKkpbITUeM. Takxke, obpaTuTte
BHMMaHMe, YTO NMOMbITKA HanucaTb y 3TUX MeTogoB aHHoTauuto @0verride Bbi3oBeT OWNOKY
KoMMuUnauumu.

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

3

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

Mo kogy BMAOHO, YTO KNacc yHacnenoBascsa U METOA O0/XKEH NepeonpenenmTbCs, BHELWHE
ecnu co3pgatb Animal a um Cat c, byget noxoxe, 4TO Tak M MPOU30LWLIIO, HO ecnn caenatb obe
nepemeHHble Tuna Animal, oueBNOHO, YTO NOBeAEeHNEe N3MEeHMNO0Chb. CTaTuYecKmne YneHnbl knac-
ca OTHOCATCS K Knaccy, T.e. K TUny nepeMeHHon. MNoatoMy, normyHo, 4to ecnn Cat nmeet Tun
Animal, To n meTopg 6yaet Bbi3BaH y Animal, a He y Cat.

0 Monnmopn3M B A3biKax NPOrpaMMmMPOBaAHMSA U TEOPUM TUMOB — CMNOCOBHOCTD
thyHKUMM 0bpabaTbiBaTh AaHHbIE Pa3HbIX TUMOB. BbloensaoT napaMeTpruyecKknin nonm-
mMophur3m n ad-hoc-nonnmopgusm.

LLInpoko pacnpocTpaHeHo onpeneneHne nonmMmopdusma, npunucbisaemoe boépHy CTtpa-
YyCTpyny: «0AMH UHTepdenc — MHoro peanusaunin». Monumopdnsm - 3to ropasgo bonee wu-
POKOEe MOHATME, YeM NMPOCTO NepeonpeneneHne MeToaoB, B 3Ty TeMY 3aBsi3aHbl PasHble UHTe-
pecHble TEOPUM TUNOB M MHDOPMALMK, MHOXECTBO NapaanrM nporpammmpoBaHus u gpyroe. C
YTUNUTAPHONM TOYKM 3PEeHUsI, OCTasNCA ewé OAMH BapuaHT, KOTOPbIM, TEM He MeHee, He AoTAMu-
BaeT [0 UCTMHHOro nonmMopdusma.

0 K nonumopduramy Takxke oTHocuTcs neperpyska metogos (Overloading) - nc-
nonb3oBaHMe bonee 0gHOro MeToaa C O4HUM M TEM XKE MMEHEM, HO C pa3HbIMK Napa-
MeTpamMu B O4HOM M TOM e KJlacce Un Mexay CynepKnaccom m nogkKnaccamu.

Meperpyska paboTaeT Takxe, Kak paboTana 6e3 sBHOM NpMBA3KM Koda K napagurme OOIN,
HWYero HOBOro, HO O/ NOPSIAKA crenyeT CoO3A4aTbh BO3MOXHOCTb XXUBOTHbIM MNepeMeLlaTbCs He
TONbKO abCTPaKTHO, HO U Ha KaKoe-TO KOHKPETHOE MeCTO MM Ha KaKoe-TO KOHKPEeTHOe KOoJun-
4eCTBO LLAroB.

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

3

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

by

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

3

«
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Kak BUWAHO, MeToabl MMEKT OAMHAKOBbLIE Ha3BaHWUS, HO OT/INYAKOTCSA NO KONMYEeCTBY napa-
METPOB 1 UX TUNy.

Y106bI CTUNb BalLEe MPOrpaMMbl COOTBETCTBOBAs KoHuenuyum OO0 n npuHumnam OO B Java
crnepyuTe cnenyrowmm COBETaAM:

BblOENANTE rMaBHble XapaKTEPUCTUKN 0O6BbEKTA;

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

MCNoNb3ynTe abCTpaKTHbIE TUMbI AN ONUCAaHNS 06bEKTOB;

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

3apaHusa ang caMonpoBepKM

1.

2.

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

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

NMpaKkTuyeckoe sapaHue

1.

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

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

* [o6aBUTb MexaHu3M, co3garowmn 25% pa3bpoc 3HaUEHNI Kaxgoro OrpaHnyYeHns ons
Ka)kgoro obbekTa.
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1.4. Cneuuanusauusa: OOl n ucknwoueHud

1.4.1. B npepbiaywiem paspgene

Bbina paccMoTpeHa peannsaums 06beKTHO-OPUEHTUPOBAHHOIO NPOrpaMMmMpoBaHns B Java.
PaccMoTpenu Knaccbl 1 06beKThI, @ TaKKe HacnefoBaHve, NoMMophnsM 1 nHkancynsaumto. Jo-
MOMHUTENbHO BblN OCBELLEH BONPOC YCTPOMCTBA NAMATH.

1.4.2. B a3TtoM paspene

B nononHeHue K npegblayuwemy, byayt pasobpaHbl TakMe NOHATUSA, KAK BHYTPEHHUE U BNO-
YKEHHble K/1acChbl; NPOLLECCbl CO30aHUSA, UCNOMb30BaHUA U paclUMpeHns nepedncneHnii. bonee
netanbHO bynet pa3zobpaHO NOHATME UCKKYEHUIA U UX TeCHas CBA3b C MHOMOMOTOYHOCTbLIO B
Java. byoyT paccMoTpeHbl UCKNtoUYeHus ¢ Touku 3peHnsa OOr, npouecc 06paboTkuM nckIove-
HUN.

— [lepeuncnenue;

— BHyTpeHHMN KNnacc;
— BnoxeHHbIM Knacc;
— JloKanbHbIN Knacc;
— WcknoveHwne;

— WNckn. (cobbiTne);
— Wckn. (0bbekT);

— 06paboTumk nckn.;
— throw;

— Stacktrace;

— try...catch;

— throws;

— finally;

— [logaBneHHoe UCKI.;
— MHOronoTO4YHOCTb;

1.4.3. TepeuucneHua

Kpome BOCbMU MPUMUTMBHbBIX TUMOB AaHHbIX U KNAacCoB B Java eCcTb CrelymanbHbli TUN, Bbl-
BEeAEHHbI/ Ha YPOBEHb CMHTAKCMKCA A3blka — enum Unu nepeyncnenune. NepeyuncneHns npea-
CTaBNSOT HAbop NOrMyecKkn CBA3aHHbIX KOHCTAHT. O6bsBNEHNE NepeuncrieHns NPoUCXoauT C
MOMOLLbIO OnepaTopa enum, Nocsie KOTOPOro NAET Ha3BaHMe NnepeyncneHms. 3aTemM MaeT cnu-
COK 3/IEMEHTOB NepeyncieHns Yepes 3anaTyio.

0 MNepeuncneHne — 3To ynomMumHaHne ob6beKToB, OO6bEOAVMHEHHbBIX MO KAKOMY-
nnbo npmnsHaky

MepeuncneHns — 3To cneumnanbHble Kacchl, cogepalyme BHyTpu cebs cobcTBeHHble cTa-
THUYEeCKMe aK3eMNAspbl.
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Jluctunur 1.19: Npumep nepedmncneHuns

enum Season { WINTER, SPRING, SUMMER, AUTUMN 3}

MNepeuncneHune, hakTM4eckun, NPeacTaBasaeT HOBbIM TUMN OAaHHbIX, MO3TOMY BO3MOXHO onpe-
OENUTb NEPEMEHHY0 OAHHOMO TUMNa 1 UCNoNb30BaTb e€. [lepeMeHHas Tuna nepevyncneHmns Mo-
YET XPaHUTb NH060MN 0O6BLEKT 3TOr0 UCKOYEHMS.

Jluctnur 1.20: NepeMeHHaa TMna nepevncneHns

Season current = Season.SPRING;
System.out.println(current);

I/IHTepeCHO TaKXXe TO, YTO BbiBOO B TEPMNHA/T U 3alCb B KOAE Y NCKTHOUEHMN NMONHOCTbIO
CoBMaaaroT, MO3TOMY, B pe3yJsibTaTe BblNOJIHEHNA 3TOMO KOAa, B TeEpMUHale 6yneT BbiBEOEHO

SPRING

Kaxkpoe nepeuncneHune nmeet ctatnyeckmn metog values( ), BO3BpaLLatoLLMin MacCKB BCEX
KOHCTaHT NepeymncrieHmns.

Jinctuur 1.21: BoiBOA4 BCEX 31EMEHTOB MNepevYncneHmns

Season[] seasons = Season.values();
for (Season s : seasons) {
System.out.printf("s ", s);

3

MMeHHO B 3TOM npuMepe ucnonb3dyetcsa umkn foreach gnga npoxoga no maccusy, ong na-
KOHMYHOCTM 3anucu. [laHHbIn unkn 6epeT nocnenoBaTeNbHO KaX bl 3NE€MEHT NepeyncneHums,
npucBaMBaeT eMy MMs S TOUHO TaKXKe, KaK 3TO cOenaHo B NpuMepe Bbllle, AeNaeT 3Ty NepeMeH-
HY0 OOCTYMHOW B TeJe LKA B paMKax OA4HOM UTepaumn, Ha cnenyowen ntepaunm bynet B3ar
CNnenyrLlLni 31EMEHT, U TaK ganee.

WINTER, SPRING, SUMMER, AUTUMN

Takxe, B nepevncneHms BCTpoeH metog ordinal (), Bo3BpaLLaOWMI NOPSAKOBBIN HOMEpP
onpeneneHHom KOHCTaHTbl (HymMepauus HaumHaeTcs ¢ 0). ObpaTtuTe BHMMAHUE Ha CUHTAKCUC,
METO[, MOXHO BbI3BaTb TOJIbKO Y KOHKPETHOI0 3K3eMnispa nepeyncneHunsd, a npuy nonbiTke Bbl-
30Bay CaMoro Knacca nepeyuncneHns, 0OXXxngaemo KOMnunaTop BblAAET OWMOKY HEBO3MOXHOCTH
Bbl30Ba HECTATUYECKOro MeTofa U3 CTaTUYECKOro KOHTEKCTa.

Jlnctmur 1.22: Metopg ordinal()

System.out.println(current.ordinal());

System.out.println(Seasons.ordinal()); // ownbka

Takoe noBegeHMe BO3MOXHO, TOJIbKO €C/n HOMEP afIeMEHTA XpPaHUTCA B CaMOM obbekTe.

0 B nepeuncneHmnsax MoxHo Habniopatb o4eHb NpUMeYaTesbHbIA NPUMEP WH-
Kancynsunm — HEM3BECTHO, XPaHATCS N Ha caMOM fene obbekTbl NepeyuncneHns B
BMIE MaccuBa, HO MOXeM BbIi3BaTb MeTop, values() 1 NonyYnTb MacCMB BCEX 3/1IEMEH-
TOB nepeyvncrieHns. HemsBecTHo, XPaHUTCSA N B KAXXA0M 06beKTe NnepeuncneHns ero
HOMep, HO MOXEeM BbI3BaTb ero metog ordinal ().

«
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Pa3 nepeuncneHme — 3To Kiacc, BO3MOXHO onpeaenaTb B HEM Mons, METOAbl, KOHCTPYKTOPbI
n npouee. NepeuncnexHne Color onpenengeT npueatHoe none code A9 XpaHeHUs Koga LBeTa,
a c nomolublo meToga getCode oH Bo3BpallaeTcs.

Jinctmur 1.23: PaclwumnpeHne obbekTa nepeyumncneHuns

public class Main {
enum Color {
RED("#FF0000"), BLUE("#0QQOFF"), GREEN("#QOFF00");
private String code;
Color(String code) {
this.code = code;

3

public String getCode(){ return code;}
3

public static void main(String[] args) {
System.out.println(Color.RED.getCode());
System.out.println(Color.GREEN.getCode());

Uepes KOHCTPYKTOP NepefaeTcsa 3HaueHue Nosib30BaTesbCKoro nons.

A KOHCTpYKTOpP MO yMOnYaHuio nMeeT mogugukatop private. Jlobon gpyrom
mMogmukaTop bygeT cuntaTbCca OWMOKON.

Co3[aTb KOHCTaHTbI MEPEYNCIEHNS C MOMOLLbI KOHCTPYKTOPa BO3MOXHO TO/IbKO BHYTPM Ca-
MOro nepeuymncneHms. M UTo KOCBEHHO HaMEKAET Ha TO, YTO OO6bEKTbI MEPEUNCIEHMS 3TO CTaTU-
yeckme 06beKTbI BHYTPM CAMOro Kflacca nepevmcneHns. Takxe BaXHO, YUTO MEXaHN3M OMMUCaHUS
KOHCTPYKTOPOB KJlacca paboTaeT no ToM Xe JIOrMKe, Y4To 1 06blUHbIe KOHCTPYKTOPbI, TO €CTb, NPU
OonmncaHnm cobCTBEHHOrO KOHCTPYKTOPA, KOHCTPYKTOP MO-yMONYaHMI0 NepecTaéT co30aBaTbCy
aBToMaTmnyeckn. Takum obpasoM, c 0bbekTaMum nepeuncieHns MoxXHo pabotaTb TOUHO Takxke,
KaK C 0bblYHbIMM OBbEKTaMMU.

JInctunHr 1.24: BoiBoA 3Ha4€HUM NONIb30BATENIbCKOrO NOASA NePeUnCieHmns

for (Color c : Color.values()) {
System.out.printf("s(s)\n", c, c.getCode());
3

RED(#FF0000)
BLUE (#0000FF)
GREEN(#00FF00)

3apaHua pnq caMonpoBepKu

1. MNepeuncneHmns HyxHbl, YTObbI:

(@) BecCTM y4YéT co3paHHbIX B NporpaMme o6beKTOB;

(b) BecTu y4yé€T KNaccos B NporpamMmme;

(C) BECTM YYET CXOXKMUX MO CMbICITY ABJIEHW B MPOrpamme;
2. lNMepeuncneHue — aTo:

«
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(a) maccuB
(b) knacc
(c) obbekT
3. Kaxabll 0OOBbEKT B NepeuncneHmm — aTo:
(a) cTtaTnueckoe none
(b) ctaTnueckuni metop,
(c) cTtaTmyeckuit obbeKT

1.4.4. BHyTpeHHUE U BNIOXKEHHbIE KJlacCbl

B Java ecTb BO3MOXHOCTb CO3[aBaTb KJ1aCCbl BHYTPU OPYrnx KNaccoB, BCe TaKue KJacchbl
pasgeneHbl Ha cnepyowme TUnMb:
1. Non-static nested (inner) classes — HecTaTuyeckme BNoXeHHble (BHYTPEHHWE) KNacChl;
— nokanbHble knaccol (local classes);
— aHOHMMHble Knaccbl (anonymous classes);
2. Static nested classes — cTaTuyeckme BNOXEHHbIE KNACChl.
[N paccMOTpPeHMS aHOHMMHBbIX KN1acCoB NOHaA0baTCA AONONHMUTENbHbIE 3HAHWUS 06 MHTEp-
thericax, noaToMy byayT pacCMOTPEHbI NO3AHee.

BHyTpeHHUe Knaccbl

JIncTtuHr 1.25: BbiBOA 3HAUYEHMIN NONb30BaTENIbCKOrO NOJs NepeyncneHns

public class Orange {
public void squeezeJuice() {
System.out.println("Squeeze juice ...");
3
class Juice {
public void flow() {
System.out.println("Juice dripped ...");

3

BHyTpeHHMe Knaccbl CO30at0TCA BHYTPU APYroro knacca. PaccMoOTpuM Ha npumepe anenb-
CMHa C peanmsaumen, Kak 3To npegnaraet opuuymanoHas gokyMeHTtaums Oracle. B ocHoBHOM
nporpamMme HeobxoomMmMo co34aTb OTAENbHO anefibCuH, OTAENbHO ero COK Yepes UHTEePECHYH
hopMy BbI30Ba KOHCTPYKTOPA, MOKAa3aHHYK B INCTUHIE , YTO NO3BONSET paboTaTb Kak C
anenbCMHOM, TaK M €ro COKOM Mo OTAENbHOCTW.

NnctuHr 1.26: O6blyHbIM anenbcuH Oracle

Orange orange = new Orange();
Orange.Juice juice = orange.new Juice();
orange.squeezeJuice();

juice.flow();

Ba)XHO MOMHWUTb, YTO KOrAa B XU3HW anefibCUH COABNMBAETCS, U3 HEro cam no cebe Teuér
COK, a KOrga anenbCunH nonagaet K HaM B NpPorpamMmy oH cpasy cHabxxaeTcs CoKoM.

NnctnHr 1.27: HeobbluHbin anenbcnH GeekBrains

«
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public class Orange {

private Juice juice;

public Orange() {
this.juice = new Juice();

3

public void squeezeJuice() {
System.out.println("Squeeze juice ...");
juice.flow();

3

private class Juice {
public void flow() {

System.out.println("Juice dripped ...");

3

NTak, 6bln co3aaH anenbCcuH, Npu co3gaHnn obbeKkTa anenbCcmMHa Yy Hero cpasy nosiBnseTcs
COK. Huxke B Knacce onMcaHo NoTeHunanbHOe Hannume y anesbCuHa CoKa, Kak ero 4actu, no-
3TOMY BHYTPM Knacca anesibCUH Co34aH Knacc coka. [Mpu co3pgaHnm anenbCcruHa co3ganu cok, Tak
WV MHAYe — CaMOCTOATENbHYO eguHMLy, 0bnagatoLLyo CBOMMM CBOMCTBAMM M NOBEAEHNEM, OT-
JTMYHBIM OT CBOMCTB M NOBEAEHMS anenbChHa, HO Hepa3pbIBHO C HMM CBA3aHHYH0. [1py nonbiTke
BblAABUTb COK y anenbchHa — 06beKT coka coobLmn 0 TOM, YTO Havan Teyb

NunctuHr 1.28: Ucnonb3oBaHue anenbcuHa GeekBrains

Orange orange = new Orange();
orange.squeezeJuice();

Takmm 06pa3om y Kaxgoro anenbcuHa byaet cBOM COBCTBEHHbIN COK, KOTOPbI BO3MOXHO
BbI>XaTb, COABWB anefibCUH. B 3TOM CMbIC BHYTPEHHUX K/TACCOB HE CTAaTUUYECKOro TMMa — HyX-
Hble METOLbl BbI3bIBAKOTCA Y HYXHbIX OObEKTOB.

0 Takaa cBA3b 06BEKTOB M KJ1aCCOB Ha3blBaeTCA KoMnosnumen. CyliecTByoT
TaK)Xe accoumaumns 1 arperagms.

Ecnu knacc noneseH ToNbKO 419 OAHOI0 ApYyroro Kaacca, To YacTo 6biBaeT yaobHO BCTPOUTD
ero B 3TOT KJ1aCC M XPaHUTb UX BMecTe. MIcnonb30oBaHMe BHYTPEHHMX K1aCCOB YBENNUMBAET UH-
kancynauuto. Oba npuMepa 4OCTaTOYHO OTIMYAOTCA peanusauunen. Npumep He U3 OOKYMeHTa-
UM nogpasymeBaeT «bonee CUAbHY» MHKAMNCYNALNIO, TaK KaK M3BHE KO BHYTPEHHEMY Knaccy
O0CTYN NONY4YUTb HENb3S, NO3TOMY co3aaHne obbeKkTa BHYTPEHHEro Knacca NpouCcXoauT B KOH-
CTPYKTOpPE OCHOBHOIO KNacca — B anefnbcuHe. C opyrom CTOPOHbI, Y NpUMepa 13 OKyMeHTauum
€CTb OOCTYMN U3BHE KO BHYTPEHHEMY KN1aCcCy COKa, HO BCE paBHO, TO/IbKO YepPe3 OCHOBHOM Knacc
anenbCuHa, Kak 1 co34aTb 06bEKT COKa MOXKHO TONbKO Yepe3 06beKT anenbCcuHa, To eCcTb Noja-
YEpPKMBAETCH B3aMMOAENCTBNE HA YPOBHE OOBEKTOB.

0co6eHHOCTU BHYTPEHHUX KJ1ACCOB:

— BHyTpeHHMI 06beKT He cyliecTByeT 6e3 BHeLWHero. 3To NOrmyHo — s atoro Juice 6bin
CcO30aH BHYTPEHHUM K/1acCoM, YTobObl B NporpaMme He NosiBNANUCH aneibCUHOBbIE COKM U3
BO34yXa.

— BHyTpeHHM 06bEeKT nMeeT OOCTYN KO BCEMY BHellHeMy. Koa, BHYTPEHHEero knacca nmeet
OOCTYN KO BCEM MOJISIM M MeToAaM ak3eMnnapa (M K CTaTUYECKUM YsieHaM) OKpYy KatoLwero
Knacca, BKJ1toUas BCe uieHbl, Aaxke 0b6bsaBneHHble Kak private.
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— BHewwHnIn 06bEeKT He UMeeT JoCTyna Ko BHYTpeHHeMy 6e3 co3gaHuns obbekTa. 3TO IOrnYHO,
TaK Kak 3K3eMMNASPOB BHYTPEHHEro Kilacca MOXeT BbITb CO3[4aHO CKOJb YFOJHO MHOIO, U K
KaKkoMy MMEeHHO 13 H1X obpalLaTbea?

— Y BHYTPEHHMX KJTacCOB eCTb MOAM(MKATOPbI 4OCTYNa. ITO BAUSIET HA TO, FAe B Nporpamme
BO3MOXHO CO3[aBaTb 3K3eMMJISpbl BHYyTPEHHEro Knacca. EQMHCTBEHHOe coxpaHsitoweecs
TpeboBaHne — 06bEKT BHELLHEro Knacca Toxe 06a3aTeNibHO A0MEH CyLEeCTBOBAaTb M ObITb
BUAMMBIM.

— BHYTpEeHHUI KNnacc He MOXET Ha3biBaTbCs KaK BHELLHWI, OQHAKO, 3TO MPaBuUIo He pacnpo-
CTPaHAETCA HW Ha NOJS, HY HA METOAbI;

— Bo BHyTpeHHeM kacce Henb3sa nMeTb He-final cTaTuueckune nona. Ctatuyeckue nons, me-
TOAbl U KNacChl ABNAOTCA KOHCTPYKLMNSAMU BEPXHENO YPOBHS, KOTOPbIE HE CBA3aHbl C KOH-
KpeTHbIMM 06beKTaMM, B TO BPEMS KaK KaXabl BHYTPEHHMI KNacc CBS3aH C 3K3eMMNISpom
OKpYy>KatoLLero knacca.

— O61beKT BHYTPEHHEero Kfacca Hefb3sl Co30aTb B CTaTUYECKOM MeToAe «BHELHEero» Kiacca.
970 06BACHAETCA 0COBEHHOCTAMM YCTPONCTBA BHYTPEHHUX KNACCOB. Y BHYTPEHHEro KNac-
ca MoryT 6bITb KOHCTPYKTOPbI C NapamMeTpaMm Um TONIbKO KOHCTPYKTOP Mo yMonyaHuto. Ho
He3aBMCUMO OT 3TOro, KOrAa co3naéTcs 06beKT BHYTPEHHEro Kiacca, B Hero HesiBHO ne-
penaéTcs ccblyika Ha 06bEeKT BHELLHero knacca.

— Co BHYTPEHHMMM KnaccamMu paboTaeT HacegoBaHme 1 NonMMopdusm.

3apaHua pna CaMonpoBepKu

1. BHyTpeHHUI Knacc:
(@) peannsyeTt KOMNO3ULMIO;
(b) aTo cnyxebHbIn Knacc;
(c) He TpebyeT obbeKTa BHELIHErO Kacca;
2. VIHKancynaumsa ¢ UCnosb30BaHMEM BHYTPEHHMUX K1aCCoB:
(a) ocTaéTtcs HeM3MeHHom
(b) yBennumnaetcs
(c) ymeHbluaeTcs
3. CtaTuyeckue nonas BHYTPEHHMX K/1acCOB:
(a) mMoryT cyuecTBoBaTb
(b) MoryT cyuwecTBoBaTh TOIbKO KOHCTAHTHbIMM
(C) He MOryT cyLLecTBOBaTb

JlokanbHble Knaccbl

Knaccbl — 3TO HOBbIM TN OaHHbIX 014 nporpamMmMsbl, MO3TOMY TEXHNYECKN BO3MOXHO Co3aa-
BaTb KJ1aCCbl, a TaKXe OnncbiBatb UX, Hanpmmep, BHYTpn MeTonoB. 3TO OOBOJILHO penKo nuc-
Nosib3yeTCcAd HO CUHTAKCNYECKKN A3bIK NMO3BOJIAET 3TO COEJ1aTh. JlokanbHble Knaccbl — 3TO NOA-
BWO BHYTPEHHNX KJ1aCCOB. OpHako, Y NOKaJlbHbIX KJ1aCCOB €CTb pPAAd BaXHbIX ocobeHHOCTEN U
OTNNYNI OT BHYTPEHHUX KlacCcoB. [NaBHOe 3akitovaeTcs B UX 0b6baABNEHUN.

0 JlokanbHbIN KNacc obbsBnseTcsa Tonbko B 6/10ke kKoaa. Yalle Bcero — BHyTpH
KaKOro-To MeTofa BHELUHero Knacca.
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Jlnctunnr 1.29: MNpumep NoKanbHOro Knacca

public class Animal {
void performBehavior(boolean state) {
class Brain {
void sleep() {
if (state)
System.out.println("Sleeping");
else
System.out.println("Not sleeping");
3
3

Brain brain = new Brain();
brain.sleep();

Hanpumep, HEKOTOpOe XMBOTHOE, Y KOTOPOro yCTaHaBNMBaAETCA COCTOSHME CMUT OHO MU
HeT. MeTon performBehavior() npuHmumaeT Ha Bxog 6yneBo 3HaUYeHue 1 onpeaenseT, CnuT
NN XXMBOTHOE. Mor BO3HWKHYTb BOMPOC: 3a4eM? MTorosoe peweHne 06 apxnutekType npoekTa
BCerga 3aBUCUT OT CTPYKTYPbI, CIOXHOCTU U NpefHasHavyeHus Nporpammbl.

0co6eHHOCTU NIOKAJIbHbIX KN1ACCOB:

— JIoKanbHbIN KNacc COXpaHaeT AOCTYN KO BCEM NMOJISM M MeTO4aM BHELLHEro Kacca, a Tak-
YK€ KO BCEM KOHCTaHTaM, 06bSBNEHHbIM B TeKyleM b6noKe Koaa, TO eCTb NOMSM U apry-
MeHTaM MeToda obbaBneHHbIM Kak £inal. HaumHaa ¢ JDK 1.8 nokanbHbIM KflacC MOXeT
obpawatbcs K 0bbIM NONSM 1 apryMmeHTam MeTofa 0bbsaBNEHHbIM B TeKyLeM 61oke Ko-
[a, faxke ecnu oHu He obbsaBNeHbl Kak £inal, HO TONIbKO B TOM C/lyvae ecnm Ux 3HavyeHue
He N3MEHSAEeTCs Nocne MHUUManm3aunm.

— JIoKanbHbIN KNacc A0MKeH UMEeTb CBOM BHYTPEHHME KOMNUM BCEX JTOKAIbHbIX MEPEMEHHbIX,
KOTOpble OH MCMNONb3YeT (3TU KONUM aBTOMATUYECKM CO34ATCA KOMNUASTOPOM). EAnH-
CTBEHHbIV cnocob obecneunTb MOEHTUYHOCTb 3HAYEHWNI NNOKANbHOM NEepeMeHHON 1 ee Ko-
nun — 06bSBUTB NIOKabHY NepeMeHHyo Kak final.

— 3JK3eMNNapbl JIOKASbHbIX KNACCOB, KaK M 9K3eMMNAapbl BHYTPEHHUX K1AaCCOB, UMEKOT OKpPY-
YaroLWM 3K3eMnNNsap, CCblslIKa Ha KOTOPbIM HESABHO NepefaeTcs BCEM KOHCTPYKTOPaM 1o~
KanbHbIX KnaccoB. To ecTb, cnepBa JonXeH b6biTb CO30aH 3K3eMMNSp BHELWHEro Knacca, a
TOJIbKO 3aTeM 3K3EeMMNGP BHYTPEHHEro Kacca.

CtaTuuyeckue BNIOXKEHHbIE KJlaccbl

|_|pl/l 0bbABNEHUM TaKOro Kiacca NCNosb3yeTca KJiro4eBoe CJZioBO static. Onqa npmnmepa B
KJlacCe KOTUKa n 3aMeHNM MeTo[, voice() Ha CTaTUYECKMIN Knacc.

NuctuHr 1.30; CTaTnyecKuin BNOXEHHbIW Klacc

public class Cat {

private String name;

private String color;

private int age;

public Cat()

public Cat(String name, String color, int age) {
this.name = name;
this.color = color;
this.age = age;
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static class Voice {
private final int volume;
public Voice(int volume) {
this.volume = volume;
3
public void sayMur() {
System.out.printf("A cat purrs with volume %d\n", volume);

3

To ecTb, Takoe Myp4YaHMe KOTUKa MOXXET NPUCYyTCTBOBATb 6e3 BNONMOCTU U MOHNMaHWA, YTO
MMEHHO 3a KOTUK MPUCYTCTBYET B JAHHbI MOMeHT. Takxe, obaBneHa BO3MOXHOCTb YCTaHO-
BUTb YPOBEHb TPOMKOCTUN MYypPUYaHbA4.

0 OCHOBHOE OT/INYME CTATUYECKMX U HEeCTaTUUECKUX BJIOXKEHHbIX K/1aCcCOB B
TOM, UYTO OOBEKT CTAaTMYECKOrO Klacca He XPaHUT CCbIJIKY Ha KOHerTHbII‘/JI IK3eMMIAp
BHELIHEro Knacca.

Bes obbekTa BHeLHero knacca 06bekT BHYTPEHHEro NpocTo He Mor cylecTBoBaTh. [11s cTa-
TUYECKMX BIOXEHHbIX KAcCOB 3TO He Tak. O6beKT CTaTUYeCKOro BIOXKEHHOrO Kjlacca MOXeT
cyliecTBoBaTb caM no cebe. B 3TOM nnaHe ctatnyeckmne knaccobl 6osiee He3aBMCKMbI, YEM HeCTa-
Tuyeckue. [10BONbHO BaXKHbIi MOMEHT 3aK/1l04aeTCa B TOM, YTO NpUY CO3OaHNN TaKoro obbekTa
HY>XHO yKa3blBaTb Ha3BaHMe BHELLIHEro Kiacca,

Jnctnur 1.31: Vicnonb3oBaHMe CTaTUUECKOro Kacca

Cat.Voice voice = new Cat.Voice(100);
voice.sayMur();

CTaTn4ecKuni BIOXKEHHbIN KNACC MOXET 06palLaTbCs TONbKO K CTAaTUYECKMM NOJIAM BHELLIHEe-
ro knacca. Npu aToM HEBaXXHO, Kakon MogudmrKaTop [OCTyNa UMeeT CTaTUYecKas NnepeMeHHas
BO BHeLLHEeM KJriacce.

He cnepyet nytatb 06beKTbl C nepeMeHHbIMU. Ecnu peub naéT o CTaTUYecKmx nepeMeHHbIX
— [a, cTaTuyeckas nepemMeHHas Kacca Cyl,ecTsyeT B eAUHCTBEHHOM 3Kk3eMnaape. Ho npume-
HUTENBbHO KO BJIOXXEHHOMY Knaccy static 0o3HayaeT AuLWb TO, YTO ero 0bbeKTbl He copepXaT
CCbIJIOK Ha 06beKTbl BHELLHErO Kacca.

3apaHua gna caMonpoBepKu

1. BROXeHHbIN Knacc:
(@) peannsyeTt KOMNO3MLMIO;
(b) 3TO NokanbHbIN KNacc;
(c) Bcerga ny6nunuHbIN;
2. CTaTnyeckui BNOXEHHbIN Knacc obnagaeT TeMu e CBOMCTBAMM, YTO:
(a) KOHCTaHTHbIN MeTop,
(b) BHyTpeHHUI KNacc
(c) cTatuueckoe none
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1.4.5. WcknwoueHusa

MoHaTHe

f13bIK NpOrpaMMMpoBaHmsa — 370, B MEPBYHO ouepenb, HAbop NMHCTPYMeHTOB. Hanpumep, ecTb
XYOOXHUK. Y XyA0XHMKA eCTb HAbop BCEBO3MOXHbIX KPACOK, KMCTEW, XONCTOB, KapaHaalen,
MonbbepT, NacTUK 1 Npoyne. ITO BCE ero MHCTPYMEHTbI. ToXe caMoe ans nporpamMmmcTa. Y npo-
rpaMMuUCTa eCTb S3blK MPOrPaMMMPOBaHNA, KOTOPbIM NPenoCcTaBNseT eMy NHCTPYMEHTbI: LMK-
Nbl, yCNOBUS, Knaccol, GyHKuMn, metoabl, OOM, dpenmopkun, bubnmotekun. NcknoueHns — ato
OOMH N3 UHCTPYMEHTOB. VICKNo4eHWa Bcerga crenyeTt paccmaTpmBaTth Kak ewe oguH MHCTPY-
MeHT gna paboTbl nporpamMmmumcTa.

0 NckntoueHne — 3To OTCTyNeHMe OT 0bLiero npasuna, HecooTBeTcTBMe 0bbIY-
HOMY NOPSAKY BeLLen

B obwem crnyyae, BOSHUMKHOBEHWE UCKIOUNTENBHOM CUTYaL MK, 3TO oWMbKa B NporpaMMme,
HO OCHOBHbIM BOMPOCOM ABNSETCS CrefyroLnin. BosHukwas owmnbka — 3T10:
— owwmnbka B Koge NporpaMmbil;
— owwnbka B EeNCTBMAX NOSb30BaTENS;
— owwnbka B annapaTHOM YacTn KoMnbloTepa?

O6wue cBepeHun

Mpy BO3HMKHOBEHMN OINBOK cO30aETCS 0O6BEKT K/lacca «UCKHUYeHMe», U B 3TOT 06beKT 3a-
NMUCbIBAETCS Kakoe-TO MakCMMallbHOe KONIMYEeCTBO MHhopMaLum 0 TOM, Kakas olnbka npomso-
wna, ytTobbl NOTOM NPOYUTATb M NOHATH, rae npobnema. CooTBETCTBEHHO 3TV 06bEKTbI BO3MOX-
HO «/10BUTb 1 0bpabaTtbiBaTb».
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Throwable

Exception
- 4|10Exception I IRuntimeException Ii
rror
—|ClassNotFoundException | |NullPointerException Ii
nopKsaccel
Error _| CloneNotSupportedException | IndexOutOfBoundsException I—
_| EOFException ArrayIndexOutOfBoundException |
_|FileNotFoundException | IllegalArgumentException Ii
—|MalformedURLException | NumberFormatException |
_|UnknownHostException | |ArithmeticException Ii
apyrue |ClassCastException Ii
nopkKnaccol
Exception apyrue
noakKnaccsl T

RuntimeException

Puc. 1.23: YacTb nepapxmm UCKIOHYEHUN

Bce nckntoueHusa Hacneaytotes oT knacca Throwable v MoryT 6bITb Kak 06a3aTenbHble K 06-
paboTke, Tak 1 Heoba3zaTenbHble. ECTb ewé nogknacc Error, HO OH 6onbLUe OTHOCKTCS K anna-
paTHbIM CO0AM NN CEPBE3HBIM aNITOPUTMUYECKUM WU apPXUTEKTYPHbBIM OLWNOKaM, U Ha AaHHOM
3Tane MHTepeca He NpeacTaBseT, NOTOMy YTO nommas, Hanpumep, OutOfMemoryError cpea-
cTBamMu Java npsiMo B NPOrpaMMe C HUM HUYEero caenatb HEBO3MOXHO, Takme ownbkn Heobxo-
anmo obpabartbiBaTb M He gonyckaTtb B npouecce pa3pabotku MO.

[nga nsyyeHusa v npuMepos, BocnosibdyeMcsa AsyMda nogknaccamu Throwable — Exception
— RuntimeException n IOException.

A Bce wuckniouenus (checked), kpome HacnegHukoB RuntimeException
(unchecked), Heobxonnmo obpabaTbiBaTh.

Onuwem Ha NPoCTOM NpMumepe, OANH MeTo[, Bbi3blBAET OPYron, BTOPOM Bbi3biBAET TPETUN U
nocnegHuin BCE NOPTUT:

JNnctuur 1.32: Lenoyka MmeTonoB

private static int div@(int a, int b) {
return a / b;

3

private static int divl(int a, int b) {
return dive@(a, b);

3

private static int div2(int a, int b) {
return divl(a, b);

}
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Exception in thread "main" java.lang. : / by zero
at ru.gb.jcore.Main.div0(
at ru.gb.jcore.Main.div1(
at ru.gb.jcore.Main.div2(

at ru.gb.jcore.Main.main(

Puc. 1.24: Pe3ynbTaT 3anycka Lenovykn MetogoB (IMCTUHT

ArithmeticException gaBnsercs HacnegHukKom kKnacca RuntimeEcxeption noaTtomy
CTaTUYECKNI aHaNnM3aTop Koga ero He NOAYEPKHYI, U «NOBUTb» ero He 06a3aTenbHO.

Mpwn paboTe C NCKTHOYEHMNSMM YACTO MOXXHO BCTPETUTL C/TI0BA, MOX0XMWE Ha CJIEHT, HO 3TO He
TakK. Yalle Bcero, To, YTO 3BYUNT KaK C/TIEHT — MPOCTO NEPEBO, KITOHYEBbIX C/TOB 13blKa, OCYyLLEeCTB-
NAKLWKUX TO UK UHOE AencTBue.

— try — (aHrn. npobosatb) NpoboBaThb, NbITaTbCS;

— catch — (aHrn. noBUTb) NOBUTbL, NOMMAaTb, XBaTaThb;

— throw — (aHrn. 6pocatb) BbibpacbiBaTb, bpocaTtb, KMaaTh;
— NullPointerException — HIME, HannouHTep;

— unpapyrue...

EcnnnocmoTperb HaMeTog divl(int a, int b) cTOYKM 3peHUsa NporpaMMmMpoBaHmS, OH
HanncaH OYeHb XOPOLIO — aIfTOPUTM NMOHATEH, METOA, C eAMHCTBEHHOM OTBETCTBEHHOCTbIO, 0-
HaKO, N3 NOCTaBJ/IEHHOM Nepea MeToA0M 3a[a4M OYEBUAHO, UTO OH HE MOXeT paboTaTb Npu BCex
BO3MOXHbIX BXOOHbIX 3HaueHusx. To eCTb ecnuv BTopas NepeMeHHas paBHa HyJto, TO 3TO OWmnb-
Ka. HeobxoanMo 3anpeTnTb NONb30BaTeNO NepenaBaTh B Ka4ecTBe aenntens Honb. Camoe npo-
CTO€e — HMYero He genaTb, HO B NporpamMMe Ha fA3blke Java Tak Hesb3sl, eCnn Mbl 06bABUNK, UTO
MeTon MMeeT BO3BpaLlaroLlee 3HaveHmne, oH 0653aH UTO-TO BEPHYTb.

JinctuHr 1.33: OwmnbKa — HeNb3s HUYEroO He BO3BpaLLaTb

private static int div@(int a, int b) {
if (b != 0)
return a / b;
return ???; // ouwwnbka

AuTo BEpPHYTb, HEN3BECTHO, B€Ab OT Me€TOO4a OXNOaeTCA pe3ysibTaT AeJiIieHU4. |_|O3TOMy, BO3-

MOXHO pyKaMu caenaTb npoBepky (b == 0f) n «BbIbpocHTb» N0b30BaTENIO TaK HAa3bIBAEMbI
06bEeKT UCKJTIOUEHUSA C TEKCTOM ONOKM, 0BBACHAOWMM Npon3oLleLlee, a UHavye BepHEM a /
b.

NucTtunur 1.34: Uenoyka MeToaoB

private static int div@(int a, int b) {
if (b == 0f)
throw new RuntimeException("parameter error");
return a / b;

CnepoBaTenbHO, eCNY AeNUTENb HE PABEH HY/O NPOM30MAET 06bIYHOE fleneHne, a ecnu pa-
BeH — byfeT «BbIOPOLLEHO» UCKITHOYEHME.
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Exception
at
at
at
at

thread "main" java.lang. parameter error

ru.gb.jcore.Main.dive(

ru.gb.jcore.Main.div1(

ru.gb.jcore.Main.div2(

ru. .Main.main(

.jcore

Puc. 1.25: UckntoueHune, BbIBpOLLEHHOE «Ha HALWMX YCNOBUSAX» (IUCTUHT )

OueBUOHO, YTO K/HOUYEBOE C/TIOBO NEW Bbi3biBA€T KOHCTPYKTOP, HOBOrO 06beKkTa Kakoro-to
Knacca, B KOTOPbI nepefaétcs Kakom-To napameTp, B 4aHHOM KOHKPETHOM clyvae 3TO CTpoKa
C coobLeHmeM.

O6beKT UCKTIoUEeHUs

KntoueBoe cnoBo throw 3actaBnsieT co34aHHbIN 0ObEKT UCKTOYEHUS HayaTb CBOW MyTb MO
pPOAUTENBbCKMM METOAaM, NoKa 3TOT 0ObEKT He BCTPETUTCSA C KakMM-To obpaboTumkom. B gaH-
HOM KOHKPETHOM criydae — 370 06paboTumK BUPTYyanbHON MawunHbl (MO-YyMONYaHUIO), KOTOPbIN
B CneumanbHbl NOTOK error BbIBOAUT TaK HasbiBaeMbln stacktrace, n 3aBepluaeT ganbHenwee
BbINOSIHEHME MeToAa (TEXHUYECKM, BCEMO MOTOKA LLESTMKOM).

UserThreads |[—— naysa | maysa -
EventQueue —lnay3a | naysa |-
EDT —lnaysa | | naysa e
err —i naysa | | obpaboTka k-
gc — cbopka | C | cbopka k-
main — naysa F—— uncknoyeHue

>
»

Puc. 1.26: MNpuHumnnanoHaa cxeMa paboTbl NpUIOXKeHNS

Bce nporpamMmebl B Java Bcerga MHOronoToYHbl. Ha ctapTe nporpamMmmbl 3anyCKatoTCA TaK Ha-
3blBaeMble MOTOKK, KOTOpble paboTatoT nceBponapanienbHO U NpefHa3HauYeHbl KaXablin ons
pelleHns CBOMX COBCTBEHHbIX 3a4a4, HaNpuUMep, 3TO OCHOBHOWM MOTOK, NOTOK cbopKn Mycopa,
notok obpaboTtumnka ownbok, NOTokM rpauyeckoro nHTepgerica. OCHoBHag 3agaya 3TUX NoTo-
KOB — Oenartb CBOE [eN1o M MHorga obMeHnBaTbcs HGopmaumen.

B stacktrace, copepxawninca B 06bekTe UCKIOUYEHUS, KNagETCa MaKCUManbHOe Konunye-
CTBO MH(OpMaLMM O TUNE UCKITKOYEHMS, ero coobLeHnn, nepapxmm MeToL,0B, BbI30OBbl KOTOPbIX
NPUBENU K UCKTHOUNUTENBbHON CUTYaLLUN.

0 BaxkHO HayumTbcsa unTaTh stacktrace Ha kak MOXHO 6onee paHHeM aTane usy-
YeHMs NPOrpamMMmMpoOBaHMS.

MTak cTekTpelic. B cTekTpelice Ha puc. BMAHO, YTO UCKJTtOUYEeHMe 6bINio CO30aHO0 B MOTOKE
main, n aBnseTca 06bekToM knacca RuntimeException, coobueHne Takxe bbl10 NnpegycMoT-
PUTENBHO MPUIOXKEHO aBTOPOM Kofa. BaXxHO NOHATb, YTO MCKItOUYeHME — 3TO 0OBEKT Kacca.

«
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[anee, MOXHO NMPOCTO YNTaTb NOC/IeA0BaTENbHO CTPOKY 3a CTPOKOM — B KAKOM MeToae co3aal-
CA1 3TOT 0OBbEKT, Ha KaKOW CTPOKe, B KaKOM Knacce. [lanee BUAHO, KAKOW KO, Bbi3Basn 3TOT MeTOA,
Ha KaKoW CTPOKe, B KaKOM Kriacce.

Ecnu He HanncaTb ABHOro BbibpacbiBaHMS HUKAKOI0 MCKTOYEHUS, OHO BCE paBHO byOeT Bbi-
H6poweHo. 3To obuee noBeaeHme NUCKIUYeHUs. OHO raoe-To cryvyaeTcs, NpeKkpalw,aeT BbiNnonHe-
HMe TeKyLero MeToaa, M Ha4MHaeT NeTeTb NO CTEKY BbI3OBOB BBEPX. BO3MOXHO gaXke gonetmut
[0 06bpaboTunka no-ymonyaHuto. HeKoTopble NCKNHYEeHMS CO34aTCS B KOAE SSIBHO, HEKOTOpPbIEe
caMon Java, OHW BMOJSIHE CTaHAAPTHbIE, HANPUMEP BbIX04, 3a Npenesnbl MaccmBa, AeNeHne Ha
Honb, 1 knaccudecknii Nul LPointer.

Co3paanM aK3eMnNsap Kiacca UCKYeHNs BHYTPM MEeToa, Bbi3biBAEMOro U3 main:

NncTtnHr 1.35: UHnumanmnsauma obbeKkTa UCKIYeHUs

RuntimeException e = new RuntimeException();

Ecnu octaBuTh nporpaMmmy B TaKOM Bunae n 3anyCtmutb, TO HNYEro He I'IpOVISOIZ,EI,éT, NCKJo4Ye-
HWE HYXHO BbIKUHYTb (aKTI/IBI/IDOBaTb, BO36y,EI,I/ITb, CFeHepMDOBaTb). [na aToro ecTb KA4veBoe
cnoBo

JinctmHr 1.36: BoibpacbiBaHMe 06beKTa MCKHUYEHUS

throw e;

KoMnunaTtop ownbok He 06HapyXun 1 BCE NPOMNYCTUI, a MUHTEPNPeTaToOp HATKHYJICS Ha Kiacc
NCKJ/TIOYEHUS, N Hanucasn B KOHCOJb, YTO B OCHOBHOM MOTOKe NPOrpamMMbl BO3HMKIO UCKIIHOYe-
HMe B MaKeTe B KJlacCe Ha TaKOM-TO CTpOoKe. [10 CTaKTpelrcy BO3MOXKHO NPOCNeanTb UTO OTKyaa
BbI3BaJIOCb M KaK NporpaMmma goLusna 40 UCKIIOYUTENbHOM CUTyaumnm. Bo3MOXHO Takxe Hacne-
[L0BATbCS OT KAKOro-TO UCKJIFOYEHUS U CO34aTb CBOM K1AaCC UCKITHOUYEH U,

0 NckntoueHnsa, HacnegHukn RuntimeException, asnatotca Unchecked, To
ecTb He obsizaTtenbHble ona 0b6paboTkmM Ha aTane HanucaHuUs Kopda. Bce ocTasibHble
Throwable — obs3aTenbHble Ans 06paboTkn, CTaTUUECKUI aHANM3aTOP KOAa He Npo-
CTO UX BblaenseT, a 06a3biBaeT ux obpabartbiBaTb Ha aTane HanucaHusa koga. M npocto
He CKOMMUANPYET NPOEKT eCcnn B Koae ecTb HeobpaboTaHHbIE NCKNOUEHMS, TaKXKe N3-
BecTHble Kak Checked.

O6paboTka

A MepBoe, 1 caMOe BaXXHOE, YTO HYXKHO MOHSATb — MOYeMy YTO-TO nowso (Mnu
NONAET) «HEe Tak», MO3TOMY He NbITalTeChb YTO-TO JIOBUTb, MOKa HE NOMMETE YTO UMEHHO
NPON30LWI0, OT 3TOr0 NOHMMaHUsA byaeT 3aBMCeTb chocob NoBNW.

NcknoueHmne NoBMUTCSA ABYXCEKLMOHHbBIM onepaTtopom try. . . catch, a uMeHHO, ero nepsomn
cekumen try. 310 ceKkums, B KOTOPOM NpeanonaraeTcad BO3SHUKHOBEHNE UCKKOYEHUS, U Npeano-
naraeTcs, YTo ero BO3MOXHo obpaboTatb. A B cekumm catch nuweTca MMs Knacca UCK/TIoUYeH s,
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KoTopoe byneT noMaHo NoBMM, U UM 0b6bekTa (MOeHTUhMKATOpP), Yepes KOTOPbI BHYTPU CeK-
LMU MOXHO K NoMMaHHOMY 06bekTy obpatiaTtbes. Cekumsa catch NoBUT yKa3zaHHOE UCKTIUEHMe
W BCex ero Hac/1eOHUKOB.

0 PekoMeHOyeTca nucaTb MaKCMMalbHO Y3KO HanpaBlieHHble ceKkuuu catch,
NOTOMY YTO Ha[O CTapaTbCs OOCKOHANIbHO 3HATb Kak paboTaeT nporpaMma, u Kakue
NCKJIIOYEHMS OHA MOXET BblbpacbiBaTb. Takke, NOTOMY YTO pasHble UCKIOYEHUS MO-
ryT no-pasHoMy obpabaTbiBaTbCS.

Cekumm catch moxeT bbITb Nt0boe KonnuecTBo. Kak ToNbKO 06beKT UCKIoYeHMs 0bpabo-
TaH, OH YHMUTOXaeTca M B cnefyolme catch He nonagaeT. OgHaKO, 06bEKT BO3MOXHO SB-
HO OTNPaBUTb HAa 06PabOTUMK «BbILLE», KITOYEBbIM CIOBOM throw (Yalle Bcero, MCNosb3yeTcs
RuntimeException c KOHCTPYKTOPOM KONMPOBAHMS).

Korpa kakomn-To MeTof BblbpacbkiBaeT UCKHOUYEHMe ¥ pa3paboTumKka eCcTb ABa OCHOBHbIX My-
T:

— 06513aHHOCTb BbIHECTM 06BbABNEHWE 3TOMO UCKITIOYEHNS B CUFHATYPY MeToaa, uTo byaet ro-
BOPUTb TEM, KTO €ro Bbi3bIBa€T O TOM, YTO B METO/,E MOXET BO3HUKHYTb UCK/TIOYEHNE;

— WCK/YeHne Heobxoommo HernocpencTBeHHO B MeToge obpaboTarb, MHaye HUYEro He
CKOMMNUNNpPYeTCS.

B cnyyae, ecnvu ob6baABNEHME UCKIOYEHUS BbIHOCUTCS B CUTHATYPY, Bbi3blBAOLWLNIA MeToq,
nosxeH obpaboTaTbh 3TO UCK/IOYEHNE TOUHO TaKUM-Xe obpasom — NnMbo B Bbi30BE, NTNMHO BbiHE-
CTW B curHatypy. VickntoueHmnem n3 atoro npasuna aenseTca knacc RuntimeException. Bece
ero HacnegHuKM, BKIOYasa ero camoro, obpabatbiBatb He 0693aTenbHO. O6bIYHO, yXKe No Ha3Ba-
HUWIO MOHATHO YTO C/TYYMNIOCb, U, MOMMUMO FOBOPSLLMX HA3BaHWI, TAM COAEPKUTCA MHOMO MHOpP-
Mauum, Hanpumep, HoOMep CTPOKM, BbI3BABLUEN UCKTHOUUTENBbHYIO CUTYALMIO.

0 Ob6uee npaBusio paboTbl C UCKTHOUYEHUAMM OOHO — €CNN UCKITIOYEH e WTaTHoe
— ero Hapgo cpasy obpaboTaTtb, C/IM HET — HAA0 AOXOATHCS, MOKa NporpamMma ynagér.

O6wuin BUA onepartopa try...catch MoXHO onucaTb crenyoLmMmM obpasom:

try {
MeTopn, BblOpacbiBaWWNA NUCKIKYEHNE

} catch (uMa knacca uckMYeHUs U naeHTupnkatop) {
KOMaHApl, obpabaTbiBawwye UCKINYEHMUE

b

Ecnn nponsowno ncknoueHne, 06beKkT UCKIOYEHMa nonagaeT B catch, n ynpaeBneHme xo-
[OM BbINOJIHEHMS NMPOrpamMmMbl nonagaeT B 3Ty Cekumto. Yale Bcero, 30eCb COOEPXKUTCA Kof,
nomorarlLer nporpamme He 3aBepwnTbcs. OUeHb YacTo B npouecce pa3paboTKu HYXHO cae-
naTb TakK, 4Tobbl B MpoL,ecce BbINOSIHEHNS YTO-TO KOHKPETHOE 06 NCKIOYEHNM BbIBOOMIOCh Ha
3KpaH, 4N4 3TOro y ak3emnnapa ectb metog getMessage().

Jinctuur 1.37: MonyyeHne coobueHnsa ns obbekTa NCKITHOUYEHMS

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

«
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Eweé vawe bbiBaeT, UTO BbINOSIHEHME NPOrpamMmMbl Nocne BblbpacbiBaHMS UCKIOYEHUS He
MMeeT CMbICNa M HYXHO, YTobbl NporpamMma 3aBeplnnacb. B aTom cnyvae npuHATO Bbibpachl-
BaTb HOBOe RuntimeException, nepenas B HEMO 3K3eMNASP NOMMAHHOIO NCKKYEHUS, UCNOJb-
3yst KOHCTPYKTOP KONMPOBaHMS.

Jnctmur 1.38: «Mpobpoc» NCKNOUEeHMs HA OCHOBE MOMMAHHOro

try {
/] ...
} catch(Exception e) {
throw new runtimeexception(e);

3

BTopoi BapuaHT 06paboTKu UCKITIOUEHUI — B CUTHaType MeToAa NuLIeTcs

JInctuHr 1.39: O6paboTka NCKNHOUYEHMN B CUTHATYpe

throws IOException,

1, Yepes 3anaTyro, BCe OCTaslbHble BO3MOXHbIE UCKJTIOYEHMSA 3TOro Metoga. lNocne atoro, ¢
HUM He ByneT npobnem NCNoNHEHUs, HO Y MeToAa KOTOPbIN ero BbI30BET — NosiBUacb Heobxo-
anmocTb obpaboTaThb Bce checked nckntoueHms BbisbiBaeMoro. M Tak ganee HaBepx.

3apaHuve g caMonpoBepKu

1. UcknoyeHune —aTo
(@) cobbiThe B NOTOKE UCMONTHEHUS;
(b) 0bbekT, NnepenaBaemblii OT NOTOKa 06paboTUmKy;
(c) v TO N Opyroe BepHO.
2. O6paboTumK UCKNKOUEHUI — 3TO 06BbEKT, paboTaroLLmin
(a) B cneunanbHOM pecypce
(b) B cneunanbHOM NoToke
(c) B cneumnanbHbIi MOMEHT
3. CtekTpeMuc - 310
(@) YacTb NOTOKa BbIMOSIHEHUS MPOrPaMMbl;
(b) yacTb 06beKTa UCKNIOUEHUS;
(c) yacTb MHopMaLMM B OKHE OTNaaumMKa.

Mpumep

Ona npumepa 06paboTKM NCKTOYEHN I, BO3HUKAIOLWLNX HA pa3Hbix 3Tanax paboTbl npunoxe-
HMA ((KM3HEHHOro UMKna obbekTa) npeanaraeTcs onMcatb Knacc (IMCTUHE ), 6usHec noruka
KOTOPOro NogpasyMeBaeT Co3[aHne, YTEHME HEKOTOPOW MHOpMaL MK, Hanpumep, Kak ecnv bbl
HY>HO 6bI10 NpounTaTh 6aNT M3 halna, 1 3aKpbITME NOTOKA YTEeHMS, TO eCTb Bo3BpaT (anna
obpaTtHo nog ynpasneHune OC.

JlncTtuHr 1.40: IkcnepuMeHTasbHbIM Kiacc

public class TestStream {
TestStream() {
System.out.println("constructor");

3
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int read() {
System.out.println("read");
return 1;

3

public void close() {
System.out.println("close");

3

3

To ecTb, cnocob paboTbl ¢ 06bEKTOM AaHHOrO Knacca (nonHocTblo 6e3 ownbok m apyrmux
HelTaTHbIX CUTyauuin) byaet umeTb cnenyowmnii Bug,

Jinctmur 1.41: PaboTa B LUTAaTHOM pexunme

TestStream stream = new TestStream();
int a = stream.read()
stream.close()

Ons npumepa, BHYTpM MeToda UTeHusa co3gaétca FileInputStream KOTOpPbIM MOXET re-
HepupoBaTb 06A3aTeNbHbIN K NPOBEPKE Ha 3Tane HanncaHusa koga FileNotFoundException,
KOTOpbIn aBnseTca HacnegHMkoM I0Exception, KOTOpbIN, B CBOK o4yepenb, HacneoyeTcsa oT
Exception.

Bo3HuKaeT aBa BapuaHTa: nnbo obepHyTb B try. . .catch, nnbo coBepLIeHHO HEMOHATHO,
KaK pomkHa obpabaTbiBaTbCa gaHHaa MCKAOUMTENbHAaa cUTyaums, U obpaboTtaTth €€ gonXKHa
CTOPOHQ, KOTOPas Bbi3biBAeT METO, UTEHUS, B TAKOM C/lyyae NULETCS, YTO METOA MOXeT Bblibpa-
cbiBaTb nckntouenus. N torga TestStream komnunmpyetcsa 6e3 npobneM, a BOT main ckomMnu-
NIMPOBATbLCS YXKe He MOoXeT. B HEM HyxHO obopaumBaTb B try. . .catch.

JnctuHr 1.42: Metop, yteHunsa

int read() {
FileInputStream s = new FileInputStream("file.txt");
System.out.println("read");
return 1;
3
3

JlncTtuHr 1.43: O6paboTka NcknrueHns

try {
TestStream stream = new TestStream();
int a = stream.read()
stream.close()
} catch (FileNotFoundException e) {
e.printStackTrace();

3
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A BaxkHbI1 MOMeHT. 3agaun 6b1BatOT pasHble. MICKNOYEHNA — 3TO MHCTPYMEHT,
KOTOPbIN HETPMBMANbHO paboTaeT. BaxKHO Npu HanMcaHMK Koda NOHATb, BO3HMKalO-
LLLas UCKTIYNTENbHAA CUTYaLMSA — WITaTHas, UNK HelwTaTHas. B bonblunHcTBE Cnyyaes
— CMTyaunmM HelTaTHble, MO3TOMY HA[0 «YPOHUTb» NPUIOXKEeHMe N pa3bupartbes C TeMm,
YTO UMEHHO Mpoun3oLWno. JonycTnM, ANa Bawero NPUIOXKeHUs 0ba3aTeNbHO KaKon-
To chann gomkeH bbiTb, 6€3 Hero ganblie HET CMbICa NPOAoNXKaTb. YTo AenaTtb, ec-
nun ero HeT? Cutyauma aBHO HewTaTHas. CaMoe nNnoxoe, YTO MOXHO CaefnaTbh — HuYe-
ro He genatb. 3TO caMoe CTpallHoe, Korga nporpamMma noesna cebs Kak-To He Tak,
a HY Mbl, pa3paboTumkmn, HM Nonb3oBaTeNb 06 3TOM gaxke He y3Hanu. JonycTuMm, mbl
XOTUM NpounTaTth hann, BbIBECTM B KOHCOJb, HO Mbl B 06paboTumke NCKIYEHMS NPO-
CTO BbIBOAMM CTEKTPENC KyOa-To, KaKoMy-To pa3paboTunky B cpeay paspabotku, u
HalLW OEeNCTBUTENbHO BaXKHble OEeMCTBUS He BbINOMHUAUCL. Hano 3aBepluatb paboTy
npunoxenHus. Kak saBepwartb? throw new RuntimeException(e). KpalHe peako
CNy4arTCs CUTyaLUK, KOrAa Y UCKTIFOYEHNSA A0CTAaTOYHO pacneyvartaTb CTEKTPENC.

MoTOKM BBOAA-BbIBOAA BCErAa HYXXHO 3akpbiBaTb. [1pegnosioXmM, YTo B TECTOBOM MOTOKE
OTKPbINCA haiin, U3 Hero YTo-To NPOYMTAHO, MOTOM METO[, 3aBEPLUMIICS C UCKIOYEeHMeEM, a thains
OCTasICA He3aKpbITbIM, pecypchbl 3aHATbI. [lonncas knacc TestStream npu paboTe ¢ HUM, BO3-
Bpalw,aeM 13 read eanHULY 1 NOrMpyeM, YTo BCE NpoYnTanm B main.

JIncTuHr 1.44: 3kcnepuMMeHTasbHbIM Kilacc

public class TestStream {
TestStream() {
System.out.println("constructor");
3
int read() throws IOException {
throw new IOException('"read except");
System.out.println("read");
return 1;
3
public void close() {
System.out.println("close");
3
3

Hanee npencraBmMm, UTo B MeToe read YTO-TO NOLWJSIO He Tak, BblbpacbiBaeM UCKIHOUEHME, K
BMOMM B KOHCOMM, YTO MNOTOK CO34aH, MPOMU30LLSIO UCKITIOUYEHME, KOHeL, nporpamMmMbl. O4eBUAHO,
NOTOK He 3aKpblncd. YTo genartb?

Oenatb cekuymto £inally. Cekumsa finally bynoet BbinonHeHa B t06OM cnyvae, He BaXKHO,
bynoeTt M NnoMMaHo cekumaMm catch Kakoe-To UCKKYeHMe, UNn HeT. Bo3HnkaeT Hebonblias
npobnema BMAMMoCTu, 06bsiBNeHne naeHTudmrkaTopa TeCTOBOro NoToka HeobXxoaAnMO BbIHECTM
3a npepnensl cekunm try.

Tenepb HEMHOro HenpuaTHocTen. HanucanHbin 6nok £inally, Bpoae pewaet npobnemy c
3aKpbITUEM noToka. A Kak bbITb, €CN1 UCKTIOUYEeHMEe BO3HMKIO NPU CO30aHUN 3TOro NOTOKa, B
KOHCTpYKTOpE?

Jinctmur 1.45: Npobnema B KOHCTPYKTOpE

public class TestStream {
TestStream() throws IOException {
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throw new IOException("construct except");
System.out.println("constructor");

3

int read() throws IOException {
throw new IOException('read except");
System.out.println("read");
return 1;

3

public void close() {
System.out.println("close");

3

3

MeTopn 3akpbITusa 6yaeT NbiTaTbCs BbINOHNUTLCSA OT CCbifIkM Ha null. HegonycTumo.

0 [Mpn BO3HUKHOBEHUW B KOHCTpykTOpe notoka IOException - nonydum
NullPointerException B 6noke finally.

OueBnpHoOe pelieHmne —noctaBnTb B cekunm £inal ly ycrnosue, n eCnm noToK He paBeHNul L,
3aKpblBaTb. ITO TOUHO cpaboTaeT. MeHAEeM TaKTUKY.

JinctmHr 1.46: Npobnema npu 3aKpbITUM

public class TestStream {
TestStream() throws IOException {
throw new IOException("construct except");
System.out.println("constructor");
3
int read() throws IOException {
throw new IOException('"read except");
System.out.println("read");
return 1;
3
public void close() throws IOException {
throw new IOException('"close except");
System.out.println("close");
3
3

KoHCcTpykTOp OTpabatbiBaeT HOpManbHO. MeTon, UTEHUS BCE eLé reHepupyeT UCKIYEHMeE,
HO 1 B METOLE 3aKPbITUSA YTO-TO MOS0 He TaK, 1 BbleTesno UckatoveHune. HyxxHo obopaumBatb
Btry...catch. torosbi kog, paboTatowmi c knaccom byneT uMeTb CreayroLwmii BUA,.

Jinctnur 1.47: O6paboTka NCKNHOUYEHMI, HACKONbKO 3TO BO3MOXHO

TestStream stream = null;
try {
stream = new TestStream();
int a = stream.read()
stream.close()
} catch (FileNotFoundException e) {
e.printStackTrace();
} catch (IOException e) {
e.printStackTrace();
3} finally {
try {
stream.close();
} catch (NullPointerException e) {
e.printStackTrace();

3
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Ho 1 TyT BO3MOXHO HAaTKHYTbCA HA HENPUATHOCTb. [lonycTnM, 4To Heobxogmmo B Ntobom cny-
Yyae POHATb NPUJIOXKEHME.

JlncTtuHr 1.48: NMpobnembl NogaBNeHHbIX UCKTHOUYEHN

/] ...
catch (IOException e) {
throw new RuntimeException(e);
3} finally {
try {
stream.close();
} catch (NullPointerException e) {
e.printStackTrace();

3

Torpa ecnu try noMman UCKItoYeHne, 1 BbikMHyn ero, notom £inally BCE paBHO BbIMOSHAT-
Cs, 1 BTOPOE MCKJIIoUeHWe NnepeKkpoeT (MoaaBumT) NepBoe, HUKTO ero He yBUAUT. XOTs No JIoruke,
nepsoe ans pabotbl BaxkHee. Tak 6bi1o oo Java 1.8.

try-with-resources block

HaunHasa c Bepcum Java 1.8 pa3paboTumKy npenoctaBnseTca MexaHn3m try-c-pecypcamm.
MNoToK — 37O pecypc, abcTpakTHOE NoHaTMeE. Bbipaxasach cTporo hopmanbHo, pa3paboTyumk gon-
YXeH peasuszoBatb uHTepgelc Closeable. B aToM nHTepdence cooepxmtca BCero oanH MeTop,
close(), koTopbin yMeeT bpocatb I0Exception. B knacce TeCTOBOro nMoToKa HYXXHO BCEro
NLWb NepeonpeaennTb 3TOT MeTo, AaHHOro nHTepdenca.

JinctuHr 1.49: Peannsauns nHtepdenca 3akpbiTusg NoToKa

public class TestStream implements Closeable {
/] ...

@Override

public void close() throws IOException {
throw new IOException('close except");
System.out.println("close");

Bce noTtokn HaumHas ¢ Java 1.8 peanusytoT nHtepdenc Closeable. PaboTta c Takumm Knac-
CaMWN UMEET NTAKOHUYHbIN BUA,

Jinctmur 1.50: Peanusaumns 6noka try-with-resources

try (TestStream stream = new TestStream()) {
int a = stream.read();

} catch (IOException e) {
throw new RuntimeException(e)

}

B maHHOM KOfe He HY>XHO 3aKpblBaTb NOTOK ABHO, 3TO byaeT caenaHo aBToOMaTUYeCKN B CNea-
cTBMe peanunsaunm nHtepdenca. Ecnn nomaetca metog read( ), To try-c-pecypcamu BCE paBHO
KOPPEKTHO 3aKPOEeT NOTOK. [1pn cnoMaHHOM MeTofe 3aKpPbITUA U C/IOMAHHOM MeTofe YTeHus
ogHoBpeMeHHo, JVM 3anuweT HaBepX OCHOBHOE UCKJIHYEHNE, HO U BbiBEOET «No4aBIeHHoe»
NCKOYEHME, BTOPUYHOE B CTEKTPENC. PeKOMeHAayeTCs N0 BO3MOXHOCTM BCerga Ucnonb3oBaTb
try-c-pecypcamu.

«
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HacnepoBaHue U nonMMopguU3M UCKITIOUEHMUIA

HacnepoBaHuve n nonnmoptmsM onis UCKIOYEHUN — TeMa He odeHb bonbluas n He CoXKHas,
NMOTOMY YTO HMYEro HOBOTO B MH(hOPMALMIO MPO KNacchl N 06BEKTbI UCKNHOUYEHMS He MPUBHOCAT.
3acTpaTb BHUMaHNE Ha 06 bEKTHO-OPUEHTMPOBAHHOM NPOrPaMMMPOBAHUN B UCKITHOYEHUSAX HE
LuenecoobpasHo, NOTOMY YTO UCKITHOUEHUS 3TO TOME KIACChI N T€ UCKTHOYEHUS, KOTOPbIE UCNOJb-
3yl0TCA B NpOrpamMmMme — yxKe Kakme-To HacnegHUKM 4pyrnx NCKIUYEHN .

[eHepupytoTCs 1 BbibpacbiBatOTCA 06beKThl UCKIHOYEeHUU, eANHCTBEHHOE, YTO BaXKHO ynoms-
HYTb 3TO TO, YTO NOACUCTEMA UCKIIHOUEHNI paboTaeT He TpMBMaNbHO. Ho pa3paboTumk MoxeT
co3paBaTb COBCTBEHHbIE UCK/OUYEHUS C COBCTBEHHBIMU CMbIC/TAMU U COOBLLEHUAMN U TOYHO
TaKXe ux BblbpacbiBaTb BMECTO CTaHAAPTHbIX. HacnegoBaTbCA BO3MOXHO OT NobbIX UCKIO-
YEeHWUI, eOUHCTBEHHOE YTO BaXXHO, 3TO TO, YTO HE PEKOMEHAYeTCs HacnenoBaTbCs OT KacCoB
Throwable n Error, Kkorga onucbiBaeTe UCKIHOYEHNE.

MexaHunka checked n unchecked ncknroueHnn coxpaHaeTcs Nnpu HacnegoBaHUKM, MO3TOMY CO-
30aB HacnegHuK RuntimeException Bbl nonyyaeTe He NpoBepsieMble Ha aTane HanncaHus Ko-
.2 UCKITIOYEHUS.

NMpakTuueckoe sapaHue

1. HanuwwuTe ABa HacnegHuKa knacca Exception: owmnbka npeobpasoBaHnsa CTPOKM 1 ownbKa
npeobpasoBaHusa cTtonbua

2. paspaboTanTe UCKIOUYEHUA-HACNEOHWKN TaK, YTOBbl OHU MHOPMUPOBAsM NOMb30BaTENS
B chopmate oxuaaHne/peanbHOCTb

3. ANS NpOBEPKM HanMwuTe NporpamMmmy, npeobpasytoLLyo KBagpaTHbIi MacCUB LeNblx Yncen
5x5 B CyMMy umncen B 3TOM MaccuBe, Npu 3TOM, MporpamMmma AoJKHa BblIOpOCUTb UCKIoYe-
HWe, eCN1 CTPOK UK CTONBLLOB B MICXOAHOM MacCuMBE OKaXKeTcs He 5.
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1.5. Cneumanusaumsa: TOHKOCTU paboTbl

1.5.1. B npepbiaywiem paspgene

PaccMoTpeHbl MOHATUA BHYTPEHHUX U BIIOXEHHbIX K/1aCCOB; NPOLECChl CO34aHUsA, UCMOSb-
30BaHMSa N paclimpeHuns nepeymcnerunit. NoapobHoO pacCMOTPEHbI UCKTKOYEHNUS C TOYKM 3PEHNS
OOT1, nx hnnocotms 1 TeCcHasa CBA3b C MHOTOMOTOYHOCTbLIO B Java, 0bpaboTka, pasgeneHme no-
HATUSA WTATHbIX M HELWTATHbIX CUTYaLMWN.

1.5.2. B 3tom paspene

®dannoBble CUCTEMbI M MPeacTaBNeHNe JaHHbIX B 3aMOMUHAKOWMX yCTPONCTBax; Havano pac-

CMOTPEHUS NONyNSPHbIX MAaKeTOB BBOAA-BbIBOAA java.io, java.nio. bonee nogpobHo bynet
pasobpaH 0guH 13 caMbIX NONYAAPHbIX CCbIOYHbIX TUMNOB AaHHbIX StTing 1 MexaHWKnM BOKPYr
Hero.

— Bann;

— 3arpysuuk;

— Pas3pgensl;

— BIOS;

— OC;

— FAT,;

— NTFS;

— BBopa-BbiBOA,;

— [loTOKWM B-B;

— CTpoKa;

— String;

1.5.3. daunnosas cucrema

[MoBecTBOBaHME BNIOTHYO NOSOLWO K paboTe A3bika B 4acTy 06LLeHNs NPOrpaMMbl CO BHELU -
HMM MUPOM, a ,eNnaTh 3TO He pa3obpaBLUMCb B TOHKOCTAX paboTbl haliioBom cucteMbl He adhdhek-
TMBHO. B 3TOM nogpasgene HaXOAUTCA MaTepmar, HanpPsMy He OTHOCALWMIACA K Java.

O dannosas cuctema (File System) — FS, ®C — oanH 13 KNHOYEBLIX KOMMNOHEH-
TOB BCEX OMnepauynoHHbIX CUCTEM. B ee 06893aHHOCTIN BXOOMT CTPYKTYpU3aLUS, UTEHNE,
XpaHeHue, 3anncb hannoBon gokymeHTaummn. OHa HanpsaMy BANSET Ha dn3nyveckoe
N NOrNYEeCcKoe CTPOEHME AaHHbIX, 0COBEHHOCTM X (hOpMUPOBaHUS, YNpaBieHns, 00-
NycTUMbIN 06beM thalina, KonnM4yecTBO CUMBOJIOB B €ro Ha3BaHMM 1 npouue.

MBR, GPT

OC Linux, Hanpumep, NpeaocTaBnsieT BO3MOXHOCTb pa3buBKM XECTKOro AMCcKa KOMMbloTe-
pa Ha oTaenbHble pasgensl. onb3oBaTenn MoryT onpeaennTb UX FPaHNnLbl MO Tak Ha3blBAEMbIM
Tabnuuam pasgenos. OcHoBHas 3arpy3oyvHas 3anucb (MBR) v Tabnuua paspgenos GUID (GPT)

«
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— 3TO ABa cTuNsA hopMaTa pasfenioB, KOTOpble NO3BOMSOT KOMNbIOTEPY 3arpy»aTb onepaLynoH-
HYHO CUCTEMY C XKECTKOro OMCKa, a TaKXe NHOEKCUPOBaATb M YNOPAA0YNBaTb AaHHbIE.

OcHoBHas 3arpy3oydHas 3anucek (MBR) — ycTapeBLuas hoopma pasgeneHns 3arpy3oyuHoro cex-
TOpa, NepBbI CEKTOP ANCKA, KOTOPbIN COAEPXKUT MHDOPMaLMIO O TOM, Kak pa3but gnuck. OH Tak-
YK€e COOEPXUT 3arpy3umK, KOTOpbI coobliaeT KoMNbloTepy, kKak 3arpy3nTb OC. Main Boot Record
COCTOWUT 13 TPex vacTemn:

— OcHoBHoOM 3arpy3unk — MBR pesepBupyeT nepBble 6anTbl AMCKOBOro NPOCTPaHCTBA OJ/1s
OCHOBHOr0 3arpysuunka. Windows pasmelL,aeT 30eCb O4YEHb YNPOLLEHHbIV 3arpy34unK, B TO
BpeMs Kak apyrne OC moryT pasmewaTb bonee CnoXHble MHOFOCTYNeHYaTble 3arpy3unKku.

— Tabnuua pasgenosB gucka — Tabnmua pasgenoB AMCKa HAXOOUTCA B HYIEBOM LUNUHOPE,
HY/1eBOM rONIOBKE M MEPBOM CEKTOpEe XKECTKOro ancka. OHa XpaHUT MHOopMaLMIO O TOM,
Kak pasbut guck. MBR BbigenseT 16 6anT gaHHbIX 08 KaX4on 3an1Mcu pasgena n Moxet
BblAenuTb Bcero 64 6anta. Takmm obpasom, Main Boot Record MmoxeT agpecosatb He 6onee
YeTbIPEX OCHOBHbIX Pa3aesnoB UM TPEX OCHOBHbIX pa3aena U OAWH pacllMpPeHHbIN pa3aen.

— KoHeuHas nognucb — 310 2-6anToBas Nnoanuchb, KOTopass oTMevaeT KoHel, MBR. Bcerga
yCTaHaBNMBaeTCS B WeCTHaAUaTepUYHoe 3HaveHne Ox55AA.

0 Boobuie, nporpaMmMumcTbl N06AT BCAKME WeCTHaaLaTePUUHble NO4NUCU BPO-
ne OxDEADBEEF, 0xA11FODAD, OxDEADFA11, ogHy 13 Taknx NOANMcen MoxHo 6bino
yBUAETb B NepBOM pasgerne, Oxcafebabe. OHn HasbiBatoTcs hexspeak.

Tabnuua pasgenos GUID (GPT) — ato ctunb hopmata pasgena, KoTopbi bbin npeactaBneH
B pamkax nHuumaTtusbl United Extensible Firmware Interface (UEFI). GPT 6bin paspabotaH ans
APXUTEKTYPHOrO peLleHns HeEKOTOPbIX orpaHnyeHnit MBR. Ctunb GPT HoBee, rnbue n Hagex-
Hee, yeM MBR. GPT ncnonb3yeT IorMyeckyto agpecaunto 6-10KoB 19 ykasaHMa 6110KOB JaHHbIX.
MepBbii 60K NnomeueH kak LBAO, 3atem LBAL, LBA2, n Tak ganee GPT XpaHUT 3alMTHYHO 3a-
nucb MBR B LBAO, CBOI OCHOBHOW 3aro/ioBOK B IOrMyeckom by1oke 1 3anmcu pasaenos B 6y1okax
CO BTOPOro Mo TPUALATb TPETUN.
GPT:
— 3awmTtHaa MBR;
— OcHoBHou Ter GPT;
— 3anucu pasgenos;
— HononHutenbHbi GPT.
— MakcumanbHas eMKoCTb pasgena 9.47B;
— 128 nepBUYHbIX pasnenos;
— YCTOMYNB K MOBPEXAEHMIO NEPBMYHOIO pa3aena, Tak Kak uMeeT BTOPUYHbIN GPT;
— Bo3MoxHOCTb ncnonb3oBatb hyHKuUMM UEFI.
dannoBasg cucteMa — 370 apXMTEKTYpPa XPaHEHNS MH(OPMaLLUK, Pa3MeLLLEHHOM Ha KeCTKOM
ONCKe 1 B onepaTuBHON NamMaTK. C €€ NOMOLLbO NOMb30BaTeNb NOSyYaeT JOCTYN K CTPYKType
SiApa CUCTEMBI.
Ha uto BnuseT annoBasa cuctema?
1. ckopocTb 06paboTKM AaHHbIX;
2. cbepexxeHune annos;
3. onepaTMBHOCTb 3anucu;
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4. ponycTuMbln pa3mep bnoka;
5. BO3MOXHOCTb XpaHEHUSA MH(OpMaLMKM B ONepaTUBHON NamMATK;
6. cnocobbl KOPPEKTUPOBKM NONb30BATENAMM A4pA
7. nnp.
Linux

OC Linux npepocTaBnsieT BO3MOXHOCTb YCTaHABINBATb B KaXKAbI/ OTAENbHbIN 610K CBOKO
thannoByo cucteMy, Kotopas u bynet obecneunBaTb MOPSAOK MOCTYNANOLWMX U XPAHALLMXCS
OAHHbIX, MOMOXET C ux opraHmnsaunen. Kaxxgaa ®C pabotaeTt Ha Habope npasun. Ncxopa ms
3TOro 1 onpenensieTcs B KAKOM MecTe M KakiMM 06pa3omM byaeT BbIMOMHATLCA XpaHEeHME NHGOop-
Maumu. 3T NpaBuna nexart B OCHOBE MepapXmmn CUCTEMbI, TO eCTb BCEro KOPHEBOro KaTtanora.
OT TOro, HaCKONbKO NPaBMIbHO aAMUHUCTPATOP KOMNboTepa BbibepeT Tvn hannoBon CUCTEMBI
L0159 KaXKO0ro pasnena, 3aBMCcUT paf, napameTpoB, TaKMX KaK: ONepaTMBHOCTb 3aNncu, CKOPOCTb
06paboTkM gaHHbIX, cbepexeHune hannos, 4ONYCTUMbIN pasmep 610Ka, BOSMOXKHOCTb XPaHEHNS
NHopMaumnm B onepaTtMBHON NaMATN U Apyrue.

B dhaninoBon cucteme, xpaHatcsa dannel. Gannbl B Linux — 310 ocobeHHas oTaenbHasa KaTe-
ropus gaHHbix. C Toukn 3peHnsa OC — Bcé hann. Bce dhannbl 4enarcsa Ha KaTeropuu.

— Regular File — NpegHasHayeHbl 419 XxpaHEHU ABONYHOM M CUMBOJIbHOW MHOpMaLmn. ITO
YeCTKas CCblKa, Beayuian Ha hakTMUecKyro MHhopMaLmio, pasMeLL,eHHyo B kKaTanore. Ec-
NV 3TOW CChINTIKE NPUCBOUTbL YHMKaNbHOe nMms, nonyydmm Named Pipe, To eCTb UMEHOBAHHbIM
KaHan.

— Device File — cannbl gna ycTpomucTs, TyHHenen. Peub noet o msmnyecknx ycTponcTaax,
npencrtaeneHHoix B OC danmnamm. MoryTt knaccudumumpoBaTtb CneunanbHble CUMBOSbI U
6nokn. ObecneumBarOT MFHOBEHHbIM JOCTYN K AMCKOBOAAM, NPUHTEpPaM, MOAEMaM, BOC-
NPUHMMAs UX Kak NPOCTOM hain C JaHHbBIMU.

— Soft Link — markasa (cumBonbHas) ccbinka. OTBeYaeT 3a MrHOBEHHbIN AOCTyN K thannam,
pasMeLLeHHbIM Ha Ntobbix HocMTensax nHGopmaunn. B npoluecce KonnpoBaHus, nepeme-
WEeHMS 1 ApYyrux 4eNCTBMIA NoNb3oBaTens, paboTatowero no ccoiiike, byaeT BbINONHATLCS
onepaumsa Hag LOKYMEHTOM, HAa KOTOPbIA CCbINatoTCs.

— Directories — Katanoru. O6ecneumBatoT bbICTpbIn 1 yOobHbIN O0CTYN K KaTtanoraM. lNpea-
cTaBnaeT cobon ann ¢ UPEKTOPUAMU M yKa3aTENIMM Ha HUX. ITO HEKOrO poJa KapToTe-
Ka: B Nankax pasmeLLatTcsa AOKYMEHTbI, a B ANPEKTOPUAX — OONONHUTENbHbIE KaTasoru.

— Block devices and sockets — BiouHble 1 CMMBOJIbHbIE YCTPOMCTBA. BbloenatoT nHTepgenc,
HeobxoOMMbln AN B3AUMOLENCTBMSA NPUNOXKEHWI C annapaTHOM cocTaBnsaowen. KaHanbl
1 cokeTbl. OTBEYAIOT 32 B3aMMOLENCTBME BHYTPEHHMX NPOLLECCOB B ONEepaLMoOHHOM cucTe-
Me.

Windows

Nnnenika pannosbix cuctem gna Windows: Kakyto posib OHM UrpatoT B paboTe CUCTEMbI U KaK
OHM pa3BMBaNMCh.

FAT(16) File Allocation Table icnonb3oBanack ana MS-DOS 3.0, Windows 3.x, Windows 95,
Windows 98, Windows NT/2000. bbina paspaboTtaHa OCTaTOMHO JABHO M NpeAHasHavanach s
paboTbl ¢ HeboNbWNMN ANCKOBBLIMU U (haiNoOBbIMU 0B6beMamMu, NPOCTOM CTPYKTYPOM KaTanoros.
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Tabnuua pasmell,aeTcs B Havane TomMa, NpUYeM xpaHsaTcs aBe ee konun (B Lensax obecneyeHus
H6onblen yctonunsocTtun). [laHHas Tabnumua ncnonbayeTcs onepaumMoHHON CUCTEMON 18 NoMcKa
thanna n onpepeneHns ero M3nYECKOro pacrnosioXXeHWsa Ha XXeCTKOM gucke. B cnyyae noepe-
XOeHna n Tabnuubl 1 ee KONuM YTeHme hannoB onepaLmoHHONW CUCTEMON CTAHOBUTCSA HEBO3-
MOXHO.
dainosasa cuctema FAT32
— BO3MOXHOCTb NepeMeLLeHNs KOPHeBOro Karanora
— BO3MOXHOCTb XpaHEHUS Pe3epPBHbIX KOMUM
HaunHasa c Windows 95, komnaHusa Microsoft HaunHaeT aKTUBHO MCMOb30BaTb B CBOMX Onepa-
LMOHHbIX cucTemax FAT32 — TpuauatnaByxpaspagHyto Bepcuto FAT. FAT32 ctana obecneunBatb
H6onee onTMManbHbIM OOCTYN K AUCKaM, bonee BbICOKYH CKOPOCTb BbINMOJIHEHMS OnepaLuii BBO-
0a/BblBOAA, a TakxKe nogaepxky 6onbwnx dannosbix obbemos (06beM gucka go 2 TbanT).
dainoBasa cuctema NTFS — (o1 aHrn. New Technology File System), chainnoBas cuctema Ho-
BOW TEXHOIOTNU
— npaBa goctyna
— LWundpoBaHMe gaHHbIX
— [InckoBble KBOTbI
— XpaHeHune pasperKeHHbIx hannos
— XXypHanuposaHue
Hu ogHa 13 Bepcuii FAT He obecneumBaeT XOTb CKONbKO-HUBYOb NpUemMnemoro ypoBHs 6e3-
ONacHOCTU. 3TO, a TakXe HeobxogmMocTb B 4,06aBOYHbIX (haiIoBbiX MexaHM3Max (cxxaTus, wnd-
pOBaHUSA) NPMUBENIO K HEOBXOAMMOCTU CO34aHUSA NPUHLUNMANIBHO HOBOM (halnlIoBOM CUCTEMBI.
NTFS. B Helt gna cdannoB 1 nanok MoryT 6bITb HA3HaYeHbl NpaBa gocTyna (Ha YTeHue, Ha 3a-
nucb 1 1.4.). bnarogaps aToMy CyLLECTBEHHO MOBbICMACh 6€30MacHOCTb AAHHbIX U YCTONYN-
BOCTb paboTbl cnuctembl. OQHON N3 OCHOBHbIX Lienen co3panua NTFS 6bino obecneveHne cko-
POCTHOIO BbINOMHEHMS onepaunii Hag, hannamm (KonMpoBaHue, YTeHne, yaaneHue, 3anunck), a
TaKXXe npenocTaBfeHne OOMNONMHUTENbHbIX BOSMOXHOCTEN: CXaTue OaHHbIX, BOCCTAHOBJIEHWE
noBpeXaeHHbIX hannoB cMCTeMbl Ha BOMbLINX OUCKAX U T.4. [Lpyro OCHOBHOWM LeNbko co3na-
HMa NTFS 6bina peannsaums noBbllweHHbIX TpeboBaHMin 6e3onacHoOCTy.
®dannosas cuctema FAT ons COBpEMEHHbIX XXECTKMX ANCKOB MPOCTO He noaxoauT (BBMAY ee
OrpaHnYeHHbIX BO3MOXHOCTeN). YTo KacaeTcsa FAT32, TO ee elle MOXXHO UCMOMb30BaThb, HO yXKe
C OroBopKamu.

daiinosble cuctembl

— Ext (extended) FS. 310 pacwmpeHHas annoBas cuctema, ogHa U3 nepsblx. bbina sanyue-
Ha B paboTty ewe B 1992 roay. B ocHoBe ee chyHKuMoHanbHocTH nexana ®C UNIX. OcHoB-
Has 3ajava CoCTosAa B BbIXOAE 32 PAMKM KOH(UIypaLLMmn Knaccuyeckomn pannoBom cucre-
mMbl MINIX, MCKNHOUNTL ee orpaHnYeHns 1 NoBbICUTb 3P(PEKTUBHOCTL aAMUHUCTPUpPOBA-
Hus. CerogHs oHa NpUMeHseTCca KpariHe peaKo.

— Ext2. Btopas, 6bonee pacwunpeHHas Bepsusa ®OC, nagswaaca Ha pbiHke B 1993 roay. Mo
CBOEN CTPYKTYpPE NPOLYKT aHaNOrnyHbin Ext. U3ameHeHMa KOCHYNUCb MHTepderica, KOH(K-
rypauunu. Yeenmuuncsa obbem namaTn, NpoM3BoOLgMUTENbHOCTb. MakCMManbHO JONYCTUMbIN
06beM halinoB ona xpaHeHUs (YKasbiBaeTcs B HacTporkax) — 2 Th. BBuay HeBbICOKOM nep-
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CNEeKTUBHOCTU NPUMEHSIETCS Ha NPaKTMKe penko.

— Ext3. TpeTbe nokoneHue Extended FS, BBepeHHoe B ncnonb3osaHume B 2001 rogy. Yxke oT-
HOCMKTCS K XXypHanupyemoi. [Mo3BonsieT XpaHUTb 10rM — U3MeHeHusl, 06HoBneHns hannos
OAHHbIX 3aNNCbIBAOTCA B OTAEMbHbIV XXYPHan ele A0 Toro, Kak 3Ty Oenctema byayT 3a-
BepweHbl. [Tocne nepesarpy3ku MK, Takaa GC no3BoANT BOCCTAHOBUTL (hannbl bnarogaps
BHEOPEHMIO B CUCTEMY CNEeLManbHOro anroputma.

— Ext4. YetBepToe nokoneHue Extended FS, 3anyweHHoe B 2006 roay. 3aecb MaKCMManbHO
ybpaHbl BCEBO3MOXHbIE OrpaHMYEeHNs, NPUCYTCTBYOWME B Npeabiaymnx sepcusax. Cero-
OHS UMEHHO OHa Mo YMOIYaHMW BXOAMT B COCTaB bonbluer YacTu guctpnbyTneos JIMHYKC.
MNepenoBoK ee HENb3s Ha3BaTb, HO CTABMIBHOCTb N HAAEXHOCTb PaboTbl 34eCb B NpUopu-
TeTe. B Unix cnctemax npMmeHseTcst NOBCEMECTHO.

— JFS. XypHanupyemas cuctema, NepBbi aHanor NpoayKTam U3 OCHOBHOW Fpynnbl, paspa-
boTaHHada cneunanuctamm IBM nog AIX UNIX. OTnnyaeTcd NOCTOAHCTBOM U HE3HAUUTENb-
HbiMK TpeboBaHMaMU K paboTe. MOXXeT NCNoNb30BaTbCA HAa MHOronpoueccopHbix MNK. Ho B
€e XypHaJsie COXPaHATCA CCbIIKM N1LWb Ha MeTafaHHble. [ToaTomy ecnv nponsongeT cbon,
aBTOMaTUYECKM NOATAHYTCA yCTapeBLlMe BEPCUM LaHHbIX.

— ReiserFS. Co3paHa laHcoM Pan3epoM NCKIUNTENbHO Nog Linux 1 Ha3BaHa B ero 4YecTb. o
CBOEW CTPYKTYpe — 3TO NPOAYKT, MOXOXMN Ha Ext3, HO ¢ Bonee pacliMpeHHbIMM BO3MOX-
HocTsaMK. MNonb3oBaTenn MOryT coeaAnHaTb Hebonblne thannsl B bonee macwtabHble 610-
KW, UCKNoYaa hparMeHTaLmio, nosbiwas 3PeKTUBHOCTb (PyHKLUMOHUPOBaHWA. HO B cny-
yae HenpeaBUOEHHOrO OTKIIIOYEHUSA NEKTPOIHEPIMN €CTb BEPOATHOCTb NOTEPATL OaH-
Hble, KOTopble byayT rpynnmMpoBaTbCs B 3TOT MOMEHT.

— XFS. Ewe oavH npepcraBuTenb rpynmbl XXypHaNMpyeMmbix annoBbix cuctem. OTnmumTtenb-
Has ocobeHHOCTb: B Nlorn nporpamma bygeT 3anmcbiBaTb TONIbKO MSMEHEHUSA B MeTafaH-
HbIX. VI3 npenmyLLLecTB BblaensatoT bbICTpoTy paboTbl ¢ 06beMHON MHDOpMaLmen, cnocob-
HOCTb BblgeNsTb MECTO A8 XPaHEHUS B OTIOXEHHOM pexkuMme. [1o3BonseT ysennymsatb
pasMepbl pasgenos, a BOT YMeHbLaTb, yAanATb 4acTb — HeMb3s. 30eCb TaKXe eCTb PUCK
NoTepPU OAHHbIX NPY OTKIKOYEHUN 3/TIEKTPO3HEPTUN.

— Btrfs. OTnnMyaeTcs NOBbIWEHHOW CTOMKOCTbK K OTKasaM W BbICOKOW MPOM3BOAUTENb-
HOCTbt0. YoobHaa B paboTe, NO3BONSET NIerko BOCCTaHaBNMBaTb MHADOPMaLUIO, Aenatb
CKPUHLOTLI. Paamepbl pasgenoB MOXHO MeHATb B paboueM npouecce. [10 yMon4aHunto BXo-
anT B OpenSUSE 1 SUSE Linux. Ho obpaTHas COBMECTMMOCTb B HEM HApYLLEHA, UTO YCITOXK-
HAET NOOLEPXKKY.

— F2FS. PaspaboTtka Samsung. Yxe BxoauT B 94p0 Linux. MpegHa3HayeHa ons BsanMoaen-
CTBUS C XPaHUNMLLEM OaHHbIX hnew-namaTun. MimeeT ocobyto CTPYKTYpY: HocuTenb pa3bu-
BaeTCs Ha OTAeNIbHble YaCcTu, KOTOpPble B CBOK ovepenb AOMONHUTENbHO eLle OenaTcs.

— OpenZFS. 3710 oTBET Ha BOMPOC KaKyk annoByto cucteMy BbibpaTb ana Ubuntu — oHa
aBTOMaTM4yeckun BkNtoUeHa B nogaepky OC yxe bonee 6 net Hasapg,. OTnmMyaeTcs BbICO-
KUM YPOBHEM 3aLMTbl OT NOBPEXOEHNA MH(POPMaLLMN, aBTOMATUYECKUM BOCCTAHOBEHU-
eM, NoALEPKKON 6oNblMX 0O6bEMOB OaHHbIX.

— EncFS. WndpyeT gaHHbIe 1 nNepecoxpaHsaeT ux B 3TOM (hopMaTte B YKa3aHHY Nosib3oBa-
Tenem gupektoputo. Hapo npuMoHTuposatb OC uTobbl 0becneunTsb 4OCTYN B pacwndpo-
BaHHOM MHopMaumn.

— Aufs. C ee nomouwbto otgenbHblie File Systems MoXHO rpynnupoBaTth B OAWH pasgern.
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— NFS. No3Bonut yepes cetTb NnpuMoHTUpPoBaTb OC yaaneHHoOro ycTponcTBa.

— Tmpfs. MNpegycMoTpeHa BO3MOXHOCTb Pa3MeLLEeHMNA NMOAb30BaTeNbCKUX (hannoB HeMno-
CpeAcTBeHHO B onepaTtuBHon namatu MNK. MNpegnonaraet cosgaHne 6n104HOro yana onpe-
OENEeHHOro pasmepa c NocaenyLWwmMM NogKIUYEHMEM K nanke. MNpn HeobxoanMocCcTn aaH-
Hble MOXHO byaeT yoansTb.

— Procfs. Mo ymonuaHuto pasmelleHa B nanke proc. byae cogepxaTtb NoNHbIM HABOP AaHHbIX
OTHOCUTEJIbHO NPOLLECCOB, 3aMyLEeHHbIX B CUCTEME N HEMOCPELCTBEHHO B A4pe B pexume
peanbHOro BPEMEHMU.

— Sysfs. Takaa ®C no3BONMT NONb30BATENIO 3a4aBaTb M OTMEHATHL NapamMeTpbl S4pa BO BpeEMS
BbINOJIHEHWNA 3a4a4n.

3apaHuve Oiga caMonpoBepKu

1. MBR -23T10
(a) main boot record;
(b) master BIOS recovery;
(c) minimizing binary risks.
2. YT1o Takoe GPT?
(@) General partition trace;
(b) GUID partition table;
(c) Greater pass timing.
3. OTKpbITbIV Bonpoc: YTo Takoe hannoBasa cuctema?
4. BO3MOXHO N1 UICNOSIb30BaTh pa3Hble hanioBble CUCTEMbI B paMKkax ogHon OC?

1.5.4. dainoBasa cuctema v npeacTaBieHNe JaHHbIX
File

Lo nosBneHus Java 1.7 Bce onepauyuu NnpoBOAUAINCH C MOMOLWbIO Knacca File.

B Java ecTb cneunanbHbi knacc (File), c noMoLLbio KOTOPOro MOXHO ynpaBnATb annamm
Ha gMcKe KoMnbtoTepa. s Toro Ytobbl ynpaBnaTb COAEPKUMBbIM (haliioB, eCTb ApYyrue Knacchbi:
FileInputStream, FileOutputStreamu gpyrue. lNog ynpaBneHneM arnnamm noHMMaeTcs,
YTO MX MOXHO CO34aBaTb, yOansaTb, NePeEUMEHOBbIBATb, y3HaBaTb UX CBOMCTBA M Np.

JinctuHr 1.51: Co3paHune obbekTa hanna

File file = new File("file.txt");

34ecb NponcxoguT NPUBbIYHOE CO3aaHNe 06beKTa, NPUYEM B MapaMeTpe KOHCTPYKTopa 3a-
[laHO TaK Ha3blBaeMoe 0THOCKTENbHOE MMS halna, TO eCTb TOJIbKO MMS U paclumMpeHune, bes yka-
3aHMS MOMHOro NyTK, a 3HA4YMT han byaeT OTKPbIT TaM, rae UCMOJSIHAEeTCA NporpamMma.

C noMouwbto obbekTa harna BO3MOXHO paboTaTb 1 C ANPEKTOPUAMMU.

JlncTtuHr 1.52: Micnonb3oBaHug hanna onsg UpeKkTopmum

File folder = new File(".");
for (File file : folder.listFiles())
System.out.println(file.getName());
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TakoW KOf, BbIBEAET Ha 3KpaH BCE copepXmmoe Tekywel ANPEKTOPUM, O YEM rOBOPUT TOY-
Ka B CTpOKe ¢ umeHeM tanna. Ecnm npocTto ykasatb umsa arna, To byaoet ncnonb3oBaH haiin B
TOW e nanke, YTo UCNOSIHIeMas NporpaMMma, a ecsim ykasaHa To4Ka, TO 3TO 03HayaeT UCMNosb-
30BaHMe HenocpencTBeHHO JaHHOM nanku. metog, ListFiles() Bo3BpawaeT cnncok amnnos
13 ykasaHHou nankun. A metog getName( ) BbIZAET nMa hanna c paclMpeHmemM.

NucTtuHr 1.53: MeTtopbl knacca File

System.out.println("Is it a folder - " + folder.isDirectory());
System.out.println("Is it a file - " + folder.isFile());

File file = new File("./Dockerfile");

System.out.println("Length file - " + file.length());
System.out.println("Absolute path - " + file.getAbsolutePath());
System.out.println("Total space on disk - " + folder.getTotalSpace());
System.out.println("File deleted - " + file.delete());
System.out.println("File exists - " + file.exists());
System.out.println("Free space on disk - " + folder.getFreeSpace());

Knacc chann npegoctaBngeT psag MeTog0B 419 MaHUNynauum annamm u QUPEKTOPUAMMN.
— MPOBEPUTb, ABNFETCA N1 06BEKT hanfioM NN OUPEKTOPUEN;
— Yy3HaTb pa3sMep (parna B bantax 1 ero abCcoNtOTHbIN NyThb;
— MOPSAKOBLIM HOMEP XECTKOro AMCKa, Ha KOTOPOM pacnonoxeH gamn,
— ypanuTb hann (MeTon BOo3BpaLLaeT UCTUHY UK NIOXb, KaK pesynbTar);
— MPOBEPUTD, CYLLLECTBYET N1 TaKou hann;
— y3HaTb, CKOJbKO eLwé cBoboagHOro MecTa gOCTYMHO Ha OUCKE;
— npapyrue.

0 dakTnyeckn y knacca File noutn Bce MeTogbl AybnnpoBaHbl: 0gHa BEPCUS
BO3BpalLaeT (M NpMHUMAET B KayecTBe NapameTpa) String, BTopas File.

Paths, Path, Files, FileSystem

B Java 1.7 co3partenu a3blka peLwnim nsMeHuTb paboTy ¢ harinamm 1 Katanoramu.

Y knacca File cyuwectByeT psg HefocTatkoB. Hanpumep, B HeM HeT MeToga copy( ), Ko-
TopbI No3Bonun bbl ckonupoBaTb ann. B knacce File goctato4yHO MHOro MeTO4,0B, KOTOpPbIE
BO3BpaLwaT boolean 3HaveHUs.

BmecTo eguHoro knacca File nogasunuce Tpu knacca: Paths, Pathmn Files. Takxe noasun-
ca knacc FileSystem, KOTOpbI NpeaocTaBnseT MHTepdenc K hannoBon cucteme.

A

URI - Uniform Resource Identifier (yHuunumpoBaHHbIN noeHTUdMKaTop pecyp-
ca);

URL - Uniform Resource Locator (yHudunumpoBaHHbIn onpeaennTenb MecToHa-
XOXOEeHUa pecypca);

URN - Unifrorm Resource Name (yHuUMLUMpOBaHHOE MMS pecypca).
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Paths — 3T0 coBCceM NpOCTOM Knacc ¢ eAMHCTBEHHbIM CTaTU4Yecknm Metonom get(). Ero
CO34a/TM UCKIKUUTENbHO ANS Toro, 4Tobbl M3 nepenaHHon cTpokn unm URI nonyyuntb 06bekT
Tvna Path.

®dakTnveckn, Path —ato nepepaboTtaHHbin aHanor knacca File. PaboTtatb C HUM 3HaYUTENb-
HO npouwe, yem c File. Hanpumep, metoa getParent( ), BO3BpaLLaeT poaMTENbCKUI NYTb ANS
TeKywero arnna B Buae cTpoku. Ho npu atom ectb Metop, getParentFile(), KOTOpbIM BO3-
BpaLLan To Xe camoe, HO B Buae obbekTa File. 310 9BHO M36bITOYHO.

NucTtuHr 1.54: Vicnonb3oBaHue knaccoB Path n Paths

Path filePath = Paths.get("pics/logo.png");

Path fileName = filePath.getFileName();

System.out.println("Filename: " + fileName);
Path parent = filePath.getParent();
System.out.println("Parent directory: " + parent);

boolean endWithTxt = filePath.endsWith("logo.png");
System.out.println("Ends with filepath: " + endWithTxt);
endWithTxt = filePath.endsWith("png");
System.out.println("Ends with string: " + endWithTxt);

© N oA W NP

[
N PO

boolean startsWithPics = filePath.startsWith("pics");
System.out.println("Starts with filepath: " + startsWithPics);

B
B w

A B MeTogbl startsWith() mnendsWith() Hy>KHO nepepaBaTtb NyThb, a HE NPO-
cTo Habop cMMBONOB: B NPOTUBHOM Crlyyae pe3ynbtatoM Bcerga bypmet false, pa-
e eCnn TeKyLW M NyTb 4eNCTBUTENBHO 3aKaHYMBAETCSA TaKOM NOCNeA0BaTENbHOCTLIO
CUMBOJIOB.

Filename: logo.png

Parent directory: pics
Ends with filepath: true
Ends with string: false
Starts with filepath: true

MeTtog normalize() — «HOpMaNM3yeT» TEKYLLNM NYTb, YAANAS U3 HEFO HEHYXXHbIE 3/IEMEH-
Tbl.

0 Mpwn 0603HaYeHUN NyTeln YacTo UCNonb3ytTcs cuMmBonbl " . " (ans obosHave-
HUA Tekywen gupektopun) n " . . " (oNa poouTenbCKON ONPEKTOPUN).
Ecnn B nporpamMme nosiBuncsa nyTb, ucnonbsyowmumn "." nan " . .", Mmetog normalize()

NO3BOJIUT YOAJTUTb UX U NONYYNTb NYyTb, B KOTOPOM OHU HE 6y,£|,yT cogepiKatbC4.

Jluctmur 1.55: Metognormailze()

1 | Path path = Paths.get("./sources-draft/../pics/logo.png");
2 | System.out.println(path.normalize());
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pics/logo.png

Files — 3To yTunuTapHbIM KNacc, Kyna bbinn BbIHECEHbI CTAaTUYECKME METOLbl U3 Kacca
File. OH cocpenoToyeH Ha ynpasneHumn hamnnamm n GUPEKTOPUAMN.

Jnctuur 1.56: icnonb3oBaHue kKnacca Files

import static java.nio.file.StandardCopyOption.REPLACE_EXISTING;

Path file = Files.createFile(Paths.get("../pics/file.txt"));
System.out.print("Was the file captured successfully in pics directory? ");
System.out.println(Files.exists(Paths.get("../pics/file.txt")));

Path testDirectory = Files.createDirectory(Paths.get("./testing"));
System.out.print("Was the test directory created successfully? ");
System.out.println(Files.exists(Paths.get("./testing")));

file = Files.move(file, Paths.get("./testing/file.txt"), REPLACE_EXISTING);
System.out.print("Is our file still in the pics directory? ");
System.out.println(Files.exists(Paths.get("../pics/file.txt")));
System.out.print("Has our file been moved to testDirectory? ");
System.out.println(Files.exists(Paths.get("./testing/file.txt")));

Path copyFile = Files.copy(file, Paths.get("../pics/file.txt"), REPLACE_EXISTING);
System.out.print("Has our file been copied to pics directory? ");
System.out.println(Files.exists(Paths.get("../pics/file.txt")));

Files.delete(file);

System.out.print("Does the file exist in test directory? ");
System.out.println(Files.exists(Paths.get("./testing/file.txt")));
System.out.print("Does the test directory exist? ");
System.out.println(Files.exists(Paths.get("./testing")));

Was the file captured successfully in pics directory? true
Was the test directory created successfully? true

Is our file still in the pics directory? false

Has our file been moved to testDirectory? true

Has our file been copied to pics directory? true

Does the file exist in test directory? false

Does the test directory exist? true

Knacc Files no3BonseT He TONbKO ynpaBnaTb camuMn hamnamu, Ho u paboratb € ero co-
LePXUMbIM. [1na 3anvMcKn gaHHbIX B dann y Hero ectb metog write(), a ang uteHums: read(),
readAllBytes() nreadAllLines().

NnctuHr 1.57: icnonb3oBaHue knacca Files

List<String> lines = Arrays.asList(
"The cat wants to play with you",
"But you don't want to play with it");

Path file = Files.createFile(Paths.get("cat.txt"));
if (Files.exists(file)) {
Files.write(file, lines, StandardCharsets.UTF_8);
lines = Files.readAllLines(

Paths.get("cat.txt"), StandardCharsets.UTF_8);

for (String s : lines) {
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System.out.println(s);

3apaHuve onqa caMonpoBepKu

Ccblika Ha MeCToHaxoXaeHune — 37o:
1. URI;
2. URL;
3. URN.

1.5.5. Tlotoku BBOAA-BbIBOAA, NAaKeT java.io

Mopasnatouiee 60NbLWMHCTBO NPOrpamMm obMeHnBaeTCcst JaHHbIMK CO BHELWHMM MUPOM. 3TO
genatoT Ntobble ceTeBble MPUOXEHMA — OHWU NepesatoT U NosyyYatoT MHAopMaLMo OT APYrnx
KOMMbIOTEPOB M CreLmanbHbIX YCTPONCTB, NOAK/UYEHHbIX K CeTU. MOXHO TakMM e 06pasom
npeacTaBnaTb 06MeH faHHbIMU MeX Iy YCTPONCTBaMM BHYTPY OAHOM MalnHbl. MporpamMma Mo-
XKET CUMTbIBATb JaHHbIe C KlaBMAaTypbl U 3anucbiBaTb X B aln, uim, HaobopoT - cUMTbIBaTb
[aHHble 13 haina 1 BbIBOAUTb UX Ha 3KpaH. Taknm obpasom, yCTPONCTBa, OTKyAa MOXET Npo-
N3BOAUTLCS CUUTbIBAHME MH(opMaLLMK, MOTYT BbITb CaMbiMU pa3HOOBpasHbIMK — hais, KnaBu-
aTypa, Bxoasiee ceTeBoe coefnHeHne 1 T.4. To e KacaeTcs U yCTPONCTB BbIBOAA — 3TO MOXET
6bITb halin, aKkpaH MOHUTOPA, NPUHTEP, UCXOAsLLEee CeTEBOE coeaMHeHne 1 T.N. B KoHe4yHoM cye-
Te, BCe JlaHHble B KOMMbIOTEPHOM CUCTEME B npolecce 06paboTkn nepenaroTcs OT YCTPOMCTB
BBOAA K YCTPOMCTBAM BbiBOAA.

Peanusaumsa cucteMbl BBOAA/BbIBOAA OCNOXHSAETCS HEe TOMIbKO WMPOKMM CNEKTPOM MCTOY-
HUKOB M Mony4yaTenein OaHHbIX, HO eLle M pasnnYHbIMK hopMaTamm nepegadn MHgopmauuu.
Eto MOXXHO 06MeHMBaTbCA B ABOMUYHOM NpeacTaBieHnn, CUMBOSIbHOM WU TEKCTOBOM, C MpU-
MEeHEeHMEeM HEKOTOPOMN KOANPOBKM (KOAMPOBOK TONbKO AN PYCCKOro A3bika Ux 6onee 4 TMNoB),
UNW NepepaBaTh YNCNA B Pa3IMYHbIX NpeacTaBneHunsx. [JocTyn K AaHHbIM MOXeT noTpeboBaTb-
CSl KaK nocnenoBaTenbHbIN, TaK U MPOM3BOJIbHbIA. 3a4acTyo 4S9 NOBbIWEHMS NPOM3BOANTENb-
HOCTM NpuMeHsieTcs Bythepursauus.

0 B Java ana onncaHus paboTtbl No BBOAY/BbIBOAY UCMOJIb3YeTCs creunanbHoe
MNOHSATUE NOTOKA AaHHbIX (stream). MOTOK AaHHbIX 3TO abCcTpakuus, U3NYEeCKM HUKaA-
Kue NOTOKWN B KOMMbIOTEPE HUKYAA HE TEKYT.

MOTOK CBAI3aH C HEKOTOPbIM MCTOUYHMKOM, U MPUEMHUKOM, AaHHbIX, CMOCOOHbIM NosyYaTb
NN NpenocTaBnaTb HdopMaumio. MOTOKN AeNATCS Ha BXOAALLIME — YnTatolme AaHHble U UC-
xogdalmne — nepegatrowme (3anucbiBatolLme) JaHHble. BBeaeHne KoHuenuun stream nossonaeT
abcTparvpoBaTbh OCHOBHYIO JIOTMKY MporpamMmmbl, o6MeHuBatoLLeica nHgopmaumel ¢ nobbiMm
YyCTPONCTBAMW OMHAKOBbIM 06pa30oM, OT HU3KOYPOBHEBbIX onepawuuii C TaKMMKU YCTPONCTBaAMM
BBOAa/BbiBOAA. [11s NporpamMMbl HET pasHuLbl, NepeaaBaTh AaHHbIe B halin Uan B ceTb, MPUHN-
MaTb C KJlaBMaTypbl UK CO CNeunann3mpoBaHHOro yCTPONCTBa.
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B Java NOTOKW ecTecTBeHHbIM 0bpa3oM npenctaBnaoTca obbekTamu. OnucbiBatoLLne nx
K/lacCbl COCTaBAKT OCHOBHYIO YacTb NakeTa java.io. Bce knacchl pa3geneHbl Ha ABe YacTu
— O[HW OCYLLLECTBNAT BBOA, OAHHbIX, APYr1e — BbiBOA,.

Knaccbl InputStream u QutputStream

0 [Mo4uTK BCe KNacchbl NakeTa, OCYLLeCTBAAOLLME BBO-BbIBOS, TaK NN MHAYE Ha-
cnepytotcs ot InputStream onsa BXO4HbIX AAHHbIX, M A9 BbIXOAHbIX — 0T OutputStream.

InputStream— 310 6a30BbIM abCTPaKTHbIN KNacc A1 NOTOKOB BBOAA, T.€. YTEHUS.

InputStream onucbiBaeT 6as3oBble MeToAbl Ana paboThbl co Bxoaawmmmn 6anToBbIMM NOTO-
KaMu OaHHbIX. [TpocTenwasn onepauns npegcrtasneHa metogom read( ) (6es aprymenTos). Co-
rMacHO AOKYMEHTaLMK, 3TOT METOA NpefHasHayeH ansa CYNTbiBaHNSA POBHO OAHOro banTa 1n3 no-
TOKa, 04HaKO0 BO3BpaLlaeT Npu 3TOM 3HaYeHue Tuna int. B Tom cnyyae, ecnm cunTbiBaHme Npo-
M30LWL/I0 YCMEeLWHOo, BO3BpaLlaeMoe 3Ha4YeHme nexunT B AnanasoHe ot 0 go 255 v npepcrasnsaer
coboli noslydeHHbIn 6anT (3HaueHne int cogepxuT 4 6banTta 1 nonyyaeTcs NPOCTbIM AOMNONHEe-
HUEM HYNAMM B BOMYHOM NpeacTaBaeHnmn). ECnv LOCTUrHYT KOHEL, MOTOKa, TO eCTb B HEM 60/1b-
e HeT nHpopMaumm ons YTeHUs, To BO3BpaLLaemMoe 3HavYeHne paBHo -1. Ecnu e cuntatb n3
NOTOKa AaHHble He yaaeTcs M3-3a KaKMX-TO ownbok, nnm cboes, byaeTt BpoLleHo NCKYeHne
java.io.IOException. [leno B TOM, 4TO KaHanbl nepegayn nHgopmauymm, byab 1o Internet
NN, HaNpUMep, XECTKUA ONCK, MOTYT faBaTb cOOM HE3ABMCUMO OT TOr0, HACKOJIbKO XOPOLLO
HanucaHa nporpamma. A 37O 03HAYaeT, YTO HYXKHO BbITb FOTOBbLIM K HUM, UTOObI NOb30BaTENb
He noTepsiN HyXHble AaHHble. Korga paboTa ¢ BXOgHbIM NOTOKOM AaHHbIX OKOHYEHa, ero cneay-
eT 3aKpbITb. 15 3T0ro Bbi3biBaeTca Metof close( ). 3TMM BbI30BOM byayT 0CBOOOXAEHBI BCE
CUCTEMHbIE PeCYpPCbl, CBA3aHHbIE C MOTOKOM.

OutputStream — 310 6a30BbI aBCTPaKTHbIN KacC 419 NOTOKOB BbIBOAA, T.€. 3aMUCK.

B knacce OutputStream aHanormyHbiM obpasoM onpenenatoTca Tpyu MeToga write() -
OOVH NPUHMMAlOLWMI B KavecTBe napameTpa int, BTopon —byte[ ] n Tpetun —byte[ ], n oga
int-uncna. Bce aTn MeTogbl HUYEro He BO3BpaLLatoT. [ 3anncm B NOTOK Cpasy HEKOTOPOro KO-
nuyectBa banTt MmeTony write( ) nepenaerca maccuB 6anT. Mnu, ecnm Mbl XOTUM 3anMcaTb TOMb-
KO 4YaCTb MaccuBa, TO nepegaem maccus byte[ ] v gBa uncna — oTCTyn U KOANYeCcTBo 6anT Ans
3anucu. Peannsaums noToka BbiIBOAA MOXET ObITb TAKOM, YTO A@HHbIE 3aNMCbIBAKOTCS HE Cpasy,
a XpaHAaTCS HEKOTOpoe BpeMsl B NaMaTu. YTobbl ybegmTbes, YTO AaHHble 3anMcaHbl B NOTOK, a
He xpaHaATcs B bydepe, BbidbiBaeTcsa MeTog £ lush( ). Korgoa paboTa c NOTOKOM 3aKOHY€eHa, ero
cnefyeT 3aKpbITb, 419 3TOr0 Bbi3biBaeTca MeTof close().

A 3aKpbITbIN MOTOK HE MOXET BbINOSHATL ONepaLLnmn BbiIBOOA U HE MOXKET BbITb
OTKPbIT 3aHOBO.

Knaccbl ByteArrayInputStream u ByteArrayOutputStream

CaMblIi eCTECTBEHHbINM 19 NPOrpamMmMbl U MPOCTOM A1 NMOHMMAHUSA UCTOYHUK, OTKY4A MOXHO
cumTbiBaTh HanTbl — 3TO, KOHEYHO, MaccuB H6anT. Knacc ByteArrayInputStream npencraB-
nseT cobon NoTOK, CUMTbIBAKOWMI AaHHbIE N3 MaccKBa 6anT. ATOT KNacC MMEEeT KOHCTPYKTOP,
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KOTOPOMY B KayecTBe napametpa nepepaetca mMaccus byte[ ]. CooTBETCTBEHHO, NPU BbI3O-
Be MeTonoB read() BO3BpalLlaemMble gaHHble byayT 6paTbCa MMEHHO M3 3TOro Maccmea. AHa-
NOrnyHo, onsa 3anucu 6anT B MaccmB NpuMeHsieTcs knacc ByteArrayOutputStream. 3ToT knacc
ncnonb3yet BHyTpu cebs 0bbekT byte[ ], Kyaa 3anucbiBaeT faHHble, nepegaBaemble Npu Bbl-
30Be MeTogoB write(). YTobbl NONYyYMTh 3anMCaHHble B MaCCUB AaHHbIE, Bbi3blBAETCS METOL,
toByteArray(). B npumepe bygeT cosgaH MaccuB, KOTOPbIA COCTOUT M3 TPEX 3NIEMEHTOB: 1,
-1 n 0. 3aTteM, nNpu BbI3OBe MeToga read( ) faHHbIE CHUTbIBASIUCL N3 MAacCKBa, NepesaHHOoro B
KOHCTPYKTOp ByteArrayInputStream. ObpaTtute BHMMaHMe, B LaHHOM NPUMEpPE BTOPOE CUN-
TaHHOE 3HaYeHue paBHO 255, a He -1, Kak MOXHO 6b110 6bl 0XXKMAaTb. YTOObI NOHATL, NOYEMY 3TO
NPOM30LL0, HYXXHO BCMOMHUTb, UTO MeTod read( ) cunTbiBaeT byte, HO BO3BpaLLaeT 3Ha4YeHne
int, nonyyeHHoe nobaBneHnem HeobxoamMMoro Ymcna Hynew (B 4BOMUYHOM NPeACcTaBNEHUM).

Jluctnur 1.58: Ucnonb3oBaHue Byte Array Stream

ByteArrayOutputStream out = new ByteArrayOutputStream();

out.write(1l);
out.write(-1);
out.write(9);

ByteArrayInputStream in = new ByteArrayInputStream(out.toByteArray());

int value = in.read();
System.out.println("First element is - " + value);

value = in.read();
System.out.println("Second element is - " + value +
". If (byte)value - " + (byte)value);

value = in.read();
System.out.println("Third element is - " + value);

Knaccbl FileInputStreamu FileOutputStream

Knacc FileInputStream ncnonb3yetcsa AN YTeHUA OaHHbIX M3 hanna. KoOHCTpyKTop Ta-
KOro Kjlacca B KauyecTBe napameTpa NpuUHUMaeT Ha3BaHue anna, n3 Kotoporo byget npoms-
BOOMTbCS CUMTbiBaHMe. MNpu yKasaHUM CTPOKU MMeEHU (haina HYXKHO y4MTbiBaTb, UTO OHa by-
OEeT HanpsMylo nepegaHa onepauyMoHHOM CUCTEME, MO3TOMY (hopMaT MMeHn arna n nyTn K
HEMY MOXEeT pasnmyaTbCs Ha pasHbIxX naatdopmax. Ecnv npm BbI30BE 3TOr0 KOHCTPYKTOpA ne-
penaTb CTPOKY, YKasblBaloLLYy Ha HeCyLlecTByOWMin dann nnm katanor, To byoet 6poweHo
java.io.FileNotFoundException. Ecnu xe 0bbekT ycnewHo co3faH, TO Npu Bbi30BE €ro
mMeTonoB read( ) Bo3BpallaemMble 3Ha4YeHNs byayT CUMTbIBATbCS M3 YKa3aHHOro danna.

Ona 3anncm 6ant B hann ncnonbdyetca knacc FileQutputStream. MNpu co3gaHnm obbek-
TOB 3TOr0 KJ1acca, TO eCTb NPY BbI30OBaX €ro KOHCTPYKTOPOB, KPOMe MMeHM (hanna, TaKXe MOXXHO
yKasaTtb, byayT nv AaHHble 4ONUCbIBaTbCA B KOHeL, thanna, nnbo darn bygeT nonHOCTbIO nepe-
3anncaH.

A Ecnn He ykasaH cnar gobasneHus, TO Bcerga cpasy nocne cosgaHus
FileOutputStream cdann byoet co3paH (CogepxnmMoe cylecTBytollero anna 6y-
LeT CTEPTO).
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Mpu BbI3OBax MeTomoB write() nepemaBaemble 3HauyeHMs OyoyT 3anmMcbiBaTbCs B 3TOT
chann. No okoHYaHUKN paboTbl HeobxoamMMo Bbi3BaTb MeTog close( ), YTobbl COOBLWNTL CUCTEME,
4yTo paboTa no 3anucu anna sakoHYeHa.

A pyrue noToKoBble KiaccChbl

— Knaccbl PipedInputStreammn PipedOutputStream xapakTepusyroTcs TEM, UTO UX 00b-
eKTbl BCerga MCnosb3yrTca B nape — K ogHoMy obbekTy PipedInputStream npues-
3biBaeTca (nogkntoyaetcs) oanH 0bbekT PipedOutputStream. OHK MoryT 6BbiTb Nones-
Hbl, €CT1 B NpOorpamMme Heobxoammo opraHn3oBaTb 0OMeH OaHHbIMU MeXAay MoaynsaMu.
Bonee ABHO Bbiroga OT MCNOMb30BAHUA NPOABNAETCSA NpU pa3paboTke MHOrOMNOTOYHbIX
(multithread) npunoxenun.

— StringBufferInputStream (deprecated). MiHorga 6biBaeT ynobHo paboTaTtbh C Tek-
CTOBOM CTPOKOWM KaK C MoToKom 6anT. [Ins 3TOro BO3MOXHO BOCMOJ/Ib30BaTbCs K/1aCCOM
StringBufferInputStream. MNpn co3paHnm obbekTa 3TOro Knacca Heobxoanmo nepe-
0aTb KOHCTPYKTOPY 06beKT String.

— Knacc SequencelInputStream obbeguHsAeT NOTOK OaHHbIX U3 ApPYyrux AByX v bonee
BXOAHbIX NOTOKOB. [laHHble ByayT Bbl4MTbIBATbCS NOCNeA0BaTelbHO — CHavana BCce AaH-
Hble M3 MepBOro MOTOKa B CMWCKE, 3aTEM W3 BTOPOro, M Tak ganee. KoHeu noTtoka
SequenceInputStream 6yaeT 4OCTUrHYT TONBKO TOrga, Koraa byaet OCTUNHYT KOHel,
NOTOKa, NOCNenHero B CNuckKe.

— FilterInputStream u FilterOutputStream n nx HacnegHWKKW. 3agayn, BO3HMKAOLWME NPU
BBOAE/BblBOAE BeCbMa pa3dHoobpasHbl — 3TO MOXeT bbiTb CuMTbiBaHMe 6anToB 13 an-
noB, 06beKTOB M3 (hannos, 06LEKTOB N3 MaccKBoB, bydepnsoBaHHOE CHUTbIBAHME CTPOK
M3 MacCMBOB M T.4. B Takomn cuTyaummn pelieHme ¢ MCNoib30BaHMEM NPOCTOro HacnenoBa-
HUSA NPUBOAUT K BO3HMKHOBEHMIO CMLWKOM H6oNbLlOoro YmMcna nogknaccos. bonee aggek-
TUBHO NpuMeHeHne HaacTpoek (B OOIM atoT wabnoH HasbiBaeTca agantep). HaacTponku
— HaNoXeHne OoNONHUTENbHbIX 06bEeKTOB A5 NOJTyYeHMS HOBbIX CBOMCTB 1 (hyHKLUMA. Ta-
KM 0bpas3oM, HeobXOANMMO CO34aTb HECKObKO OOMONHUTENbHbIX 0OBbEKTOB — aganTepos
K Kflaccam BBoAa/BbiBoAa. B TepMuHax java. io nx HasbiBaloT (puabTpamu.

— Knacc LineNumberInputStreamBO BpeMa UTeHUS aHHbIX NPOM3BOANUT NOACHET, CKOMb-
KO CTPOK BbIJ10 CYMTAHO M3 NOTOKA. HoMep CTPOKK, Ha KOTOPOW B A @aHHbI MOMEHT MPOUCXO-
OUT YTEeHMe, MOXKHO y3HaTb NyTeM Bbi3oBa MeToga getLineNumber (). TakxKe MOXHO 1 ne-
PENTN K onpefeneHHon CTpoke Bbi3oBOM MeToga setLineNumber(int lineNumber).
JTOT KNacc NpaKTUMYecku pasy 0b6bsaBMAM YCTapeBLUIMM M BMECTO HEro WUCnonb3yeTcs
LineNumberReader c aHanorn4HbiM PyHKLLMOHANOM.

— PushBackInputStream. 3TOT GunbTp NO3BONAET BEPHYTb BO BXOLHOM NOTOK CHUTAHHbIE
M3 Hero gaHHble. Takoe OeNCTBME NPoM3BOAUTCA BbiI30BOM MeToaa unread( ). MoHATHO,
4yTOo obecneumBaeTcsa NofobHas yHKLMOHANBHOCTb 3a CUYET HAMYMA B KNacce cneyyanb-
Horo bydepa — Maccua 6anT, KOTOPbIN XPAHUT CUMTAHHYO MHOpPMaLUIO.

— PrintStream ncnonb3yeTcs a9 KOHBEPTALMN U 3aNUCK CTPOK B 6aMTOBLIN NOTOK. B HeM
onpegeneH Metog print(), NpMHMMAKOWNIM B KaYeCcTBe apryMeHTa pas/inyHbie NpumMm-
TMBHbIe TUNbl Java, a Takxe Tun Object. Npu BbI30OBE NepefaBaemble faHHble byayT cHa-
Yyana npeobpasoBaHbl B CTPOKY, MOC/Ee Yero 3anncaHbl B NOTOK. ECNM BO3HMKAET UCKIIIO-
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yeHue, oHo obpabaTtbiBaeTca BHYTpM MeToda print() v ganbwe He 6pocaeTtcsa (y3HaTb,
npounsowna nu owmnbka, MOXHO ¢ noMouwbto MeToga checkError()). [aHHbIN Knacc Tak-
YXe CUMTaeTCd YyCTapeBLWNM, M BMECTO HEro pekomMeHayeTcsa ncnosb3oBaTtb PrintWriter,
04HaKO CTapblil KNacc NPOAOIKAET aKTUBHO NCMOMb30BaTbCs, NOCKOMbKY CTaTUYeCKKne no-
na out m err knacca System MMerT UMEHHO 3TO TUM.

BufferedInputStreamu BufferedOutputStream

Ha npakTuke npm cUnTbIBaHUM C BHELWHWX YCTPOMCTB BBOA, AaHHbIX NOUTK BCcerga Heobxoan-
Mo bydepunsunpoBatb. Buf feredInputStreamcopepxxunt maccus 6anT, KOTOPbIM CRyXKT Byde-
POM AN CYUTbIBAEMbIX AaHHbIX. TO eCTb, Koraa 6arnTbl M3 NOTOKa CUMTbIBaKOTCS, MO0 Nponycka-
totcs (MeTogoMm skip()), cHayana 3anonHaeTcs bydepHbin Maccus, MPUYEM, M3 NOTOKA 3arpy-
XaeTcs cpasy MHoro 6anT, utobbl He TpeboBanoch obpalLaTbCs K HEMY NMPU KaXkKaon onepauum
read() wam skip(). BufferedOutputStream npenocraBngeT BO3MOXHOCTb NPON3BOAUTL
MHOFOKPAaTHYH 3anucb Hebonblwmx 610KOB AaHHbIX 6e3 obpalleHns K yCTPONCTBY BbiBOAA NPU
3anMcKn Kaxkaoro ns Hux. CHavana gaHHble 3anncbiBatOTCA BO BHYTPeHHUI bydep. Henocpea-
CTBEHHOe obpalleHne K yCTPOMCTBY BbiBOOA M, COOTBETCTBEHHO, 3aMUCb B HErO, NPOM30MAET,
korga bydep 3anonHuTCA. VIHMLMmMpoBaTb Nnepepady cogepxunmoro bydepa Ha yCTPONCTBO Bbl-
BO4A MOXHO 1 iBHbIM 06pa3omMm, BbizBaB MeTof £ lush(). Ang HarnagHOCTM 3anofHMM Hebonb-
wown hann gaHHbIMK, bykBanbHo 10 MUAIMOHOB CUMBOJIOB.

JInctuHr 1.59: CpaBHeHMe npocToro un bydepusytoLero notokos (war 1)

String fileName = "test.txt";

InputStream inStream = null;

OutputStream outStream = null;

try {
long timeStart = System.currentTimeMillis();
outStream = new BufferedOutputStream(new FileOutputStream(fileName));
for (int i = 1000000; --i >= @;) { outStream.write(i); J}

long time = System.currentTimeMillis() - timeStart;
System.out.println("Writing time: " + time + " millisec");
outStream.close();

} catch (IOException e) {
System.out.println("IOException: " + e.toString());
e.printStackTrace();

Writing time: 41 millisec

Ha cneagywuwem ware, npoynTtas 3T CUMBOJ1bl U3 q)aﬁlna NPOCTbIM MNOTOKOM BBOOA N3 cbaMna,
YBUOWUM, YTO 3TO 3aHANO CKOJIbKO-TO BPpEMEHMN.

Jinctmur 1.60: CpaBHeHWe npocToro 1 bydepmrsyrowero noTokos (war 2)

try {
long timeStart = System.currentTimeMillis();

InputStream inStream = new FileInputStream(fileName);
while (inStream.read() != -1) { }

long time = System.currentTimeMillis() - timeStart;

inStream.close();

System.out.println("Direct read time: " + (time) + " millisec");
} catch (IOException e) {
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System.out.println("IOException: " + e.toString());
e.printStackTrace();

Direct read time: 2726 millisec

Ha TpeTbeM wware CTaHOBUTCA 04e€BUOHO, YTO ByhepmnsyroLmin MOTOK CNPaBNSeTCs POBHO C
TON-)e 3afavein Ha napy nopsiaKoB bbicTpee. Bbiroga Mcnonb3oBaHMUS HaNULO.

Jinctuur 1.61: CpaBHeHWe npocTtoro 1 6ydepmsytouiero notokos (war 3)

try {
long timeStart = System.currentTimeMillis();
inStream = new BufferedInputStream(new FileInputStream(fileName));
while (inStream.read() != -1) { }

long time = System.currentTimeMillis() - timeStart;

inStream.close();

System.out.println("Buffered read time: " + (time) + " millisec");
} catch (IOException e) {

System.out.println("IOException: " + e.toString());

e.printStackTrace();

Buffered read time: 23 millisec

Ycno)xXHeHne paHHbIX

[o crx nop peub WA TONbKO O CYMTbIBAHUM U 3anMCK B MOTOK OaHHbIX B Buae byte. [Ing
paboTbl C opyrMmu TMNamm gaHHbix Java onpegenenbl HTepgencol DataInput n DataOutput
N nx peannsaunm — knaccol-punbtpbl DataInputStream u DataOutputStream, peanusyto-
LMe MeTobl CYMTbIBAHMS M 3aNNUCU 3HAYEHUIA BCEX MPUMUTUBHBIX TUNOB. MNpn 3TOM Npouncxo-
LT KOHBEpPTaLUsA 3TUX AaHHbIX B Habop byte n obpaTHO. YTeHre HeobxoaMMo opraHM30BaTh
Tak, YTobbl AaHHbIe 3anpalMBannCh B BUAE TEX XKe TUMOB, B TOW e NocnefoBaTeNlbHOCTH, KakK
n nponssogmnach 3anucb. Ecnm 3anucatb, HanpuMep, int 1 Long, a NOTOM CUYMUTbIBATb UX KakK
short, ureHne byneT BbIMOTHEHO KOPPEKTHO, 63 MCKAUNTENBHbIX CUTYaLMI, HO Yncna byoyT
noslydeHbl COBCEM Apyrue.

JlnctuHr 1.62: icnonb3oBaHue Data Stream (war 1)

import java.io.ByteArrayInputStream;
import java.io.ByteArrayOutputStream;
import java.io.DataInputStream;
import java.io.DataOutputStream;
import java.io.InputStream;

ByteArrayOutputStream out = new ByteArrayOutputStream();

try {
DataOutputStream outData = new DataOutputStream(out);

outData.writeByte(128);
outData.writeInt(128);
outData.writelLong(128);
outData.writeDouble(128);
outData.close();
} catch (Exception e) {
System.out.println("Impossible IOException occurs: " + e.toString());
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e.printStackTrace();

Hanee npo4ynTaeM aHHble TaK, KaK OHU ObISIM 3anncaHbl, BCe 3Ha4YeHUs NPO4YNTaHbI KOPPEKT-
HO.

NncTtnHr 1.63: Ucnonb3oBaHue Data Stream (war 2)

try {
byte[] bytes = out.toByteArray();
InputStream in = new ByteArrayInputStream(bytes);
DataInputStream inData = new DataInputStream(in);

System.out.println("Reading in the correct sequence: ");
System.out.println("readByte: " + inData.readByte());
System.out.println("readInt: " + inData.readInt());
System.out.println("readLong: " + inData.readLong());
System.out.println("readDouble: " + inData.readDouble());
inData.close();

} catch (Exception e) {
System.out.println("Impossible IOException occurs: " + e.toString());
e.printStackTrace();

Reading in the correct sequence:
readByte: -128

readInt: 128

readLong: 128

readDouble: 128.0

3aTteM, BCE IOMaeM U BUAUM, YTO BCE NOCAYLIHO C/IOManocCh.

Jluctunr 1.64: icnonb3oBaHune Data Stream (war 3)

try {
byte[] bytes = out.toByteArray();
InputStream in = new ByteArrayInputStream(bytes);
DataInputStream inData = new DatalnputStream(in);

System.out.println("Reading in a modified sequence:");
System.out.println("readInt: " + inData.readInt());
System.out.println("readDouble: " + inData.readDouble());
System.out.println("readLong: " + inData.readLong());

inData.close();

} catch (Exception e) {
System.out.println("Impossible IOException occurs: " + e.toString());
e.printStackTrace();

Reading in a modified sequence:
readInt: -2147483648
readDouble: -0.0

readlLong: -9205252085229027328

Eweé cnoxHee ObjectInputStream n ObjectOutputStream. [Ona obbekToB npouecc
npeobpasoBaHMa B NocnenoBaTenbHOCTb 6anT 1 0bpaTHO OpraHNM30BaH HECKOJIbKO CNOXHee

«
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— 0OBbEKTbI MMEIT Pa3/INUHYIO CTPYKTYPY, XPAHAT CCbINIKM Ha apyrne obbekTbl 1 T.4. [ToaToMy
Takas npoueaypa nonyyuna cneuyanbHoe HasBaHue — cepuanmsauns (serialization), obpaTtHoe
LEenCcTBMeE, — TO eCTb BOCCO34aHMe 0bbeKkTa M3 NocnenoBaTelbHOCTM banT — aecepuranmsaums.

Knaccbl Reader u Writer

PaccMoTpeHHble Knaccbl — HacnegHuku InputStream n QutputStream — paboTatoT ¢ ban-
TOBbIMW JaHHbIMU. ECNK C MX MOMOLWbIO 3aNMCbiBaTb UM CYUTbIBATb TEKCT, TO CHavana Heob-
XOOMMO COMNOCTaBUTb KaXXA0MYy CMMBOJIy €ro YNC/IOBOW KOA. Takoe COOTBETCTBME Ha3blBaeTCs
KOAMPOBKOW. Java NpeaocTaBAseT KaccChl, MPaKTUYeCKM NOSTHOCTbO aybnupytowme banTtosble
NOTOKM MO PYHKLMOHANbHOCTU, HO Ha3biBatowmecs Reader n Writer, cooTBeTcTBEHHO. Pas-
nmunsa mexxay 6anToBbIMM N CUMBOJIbHBIMUM KNlacCaMM BECbMa HE3HAYNTENbHbI. KNnaccbl-MOCTb!
InputStreamReader n OutputStreamWriter npu npeobpasoBaHMM CUMBOJIOB TaKXe WUC-
NoNb3ytT HEKOTOPYH KOANUPOBKY.

3apaHua pnq cCaMonpoBepKu

1. BO3MOXHO NM  4YTEHME COBEPLIEHHO ClyyYamHoro 6GamTa [aHHbIX K3  0b6bekTa
BufferedInputStream?

2. BO3MOXHO NN YTEHME COBEPLLEHHO CNy4anHOro bamTa JaHHbIX M3 NOTOKA, K KOTOPOMY Noja-
kntoveH 06bekT Buf feredInputStream?

1.5.6. java.niowunio2

OCHOBHOE OTINYNE MeXAy ABYMSA NOAXOAAaMUM K OpraHu3aLmmn BBoga/BbiBoga B TOM, 4TO Java
IO aBnseTcs NOTOKOOPUEHTUPOBaHHbLIM, a Java NIO — 6yctep-opMeHTUPOBAHHbIM.

io vs nio

MOTOKOOPMEHTUPOBAHHbIV BBOA-BbIBOA, NOAPA3yMeBaeT YTEHNE UM 3annUCb U3 NOTOKA U B
NMOTOK OOHOr0 UM HECKONbKNX BanT B eguHMLYy BpeMeHn nooyepenHo. Takmm obpasom, HeBO3-
MOXHO NMPOW3BOSIbHO ABUraTbCs MO NOTOKY OAaHHbIX Bnepen unu Hasapn,. Ecnu ectb Heobxoaun-
MOCTb NPOM3BECTM NOAOOHbIE MAHUNYNALMKN, NPUAETCSA CHaYana KalWwmMpoBaTh JaHHble B byde-
pe.

Mopxopd, Ha KoTopom ocHoBaH Java NIO HeMHoro otnmnyaeTcs. [laHHble cunTbiBaoTCs B by-
dep ons nocnepytouen obpaboTkn. CTaHOBUTCA BO3MOXHO ABUraTbcs no bydepy Bnepea n Ha-
3a4. 310 pgaetT bonblie rmbkocTn npm 0bpaboTke gaHHbIX. B TO e BpeMs, nossnseTcs Heob-
XOANMOCTb MPOBEPATb coaepuT nn bydep HeobXxoanMbIN AN KOppeKTHOM 06paboTkm 0bbeM
OaHHbIX. Takxxe HeobxoanMo cneguTb, YTObbI NP YTEeHUM AaHHbIX B Bydep He bbinn yHUUTOXKE-
Hbl elLé He obpaboTaHHble AaHHble, Haxogsawmecs B bydepe.

MoTokn BBoAa/BbiBoAa (streams) B Java 10 aBnatoTca 6N1OKMPYOWNMK. ITO 3HAUNT, YTO KO-
roa B NOTOKE BbiNOMHEHUS Bbi3biBaeTca read( ) unnwrite() meton ntoboro knacca ns naketa
java.io.*, nponcxogut 6NoKMpoBKa A0 TEX NOP, MOKA AaHHble He ByayT CUMTaHbI UK 3anuca-
Hbl. MoTok BbinonHeHus (thread) B faHHbI MOMEHT He MOXET AenaTb Huyero gpyroro. Hebno-
Kkupytowmn pexxnum Java NIO no3BonseT 3anpalmBaTb CYMTAHHbIE AaHHble U3 KaHana (channel)

«
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M nosy4vaTtb TOJIbKO TO, UTO AOCTYIMHO Ha OAHHbIA MOMEHT, UNu BoobLe HMYero, ecnu OOCTYMNHbIX
OaHHbIX MOKa HeT.

0 KaHanbl — 3TO IorMyeckme nopTrasbl, Yepe3 KOTOPbIe OCYLLLECTBNSAETCS BBOA/ -
BbIBOJ, AlaHHbIX, a bydepbl ABNSOTCS UCTOYHUKAMU UM NPUEMHMKAMWN 3TUX NepeaaH-
HbIX AaHHbIX. [Tpy opraHM3aumnm BbIBOAA, OaHHbIE, KOTOPbIE Bbl XOTUTE OTNPaBMUTb, MO-
MewlatoTcs B bydep, a oH nepepaeTtca B kaHas. [py BBOAe, AaHHble U3 KaHana nome-
LatoTCs B NPeaoCTaBeHHbIN BamMu Bydep.

Takxe, B Java NIO nosiBunacb BO3MOXHOCTb CO34aTb MNOTOK, KOTOPbIN ByaeT 3HaTb, Kakowm
KaHan rotoB O/ 3anNUCK M YTEHUS OaHHbIX U MOXeT obpabaTbiBaTb 3TOT KOHKPETHbIN KaHa.
HaHHble cunTbiBatoTCS B bydhep ans nocnepyrowen obpaboTku.

JlncTtuHr 1.65: Micnonb3oBaHue bydepa 1 kaHana

try (RandomAccessFile catFile = new RandomAccessFile('"cat.txt", "rw")) {
FileChannel inChannel = catFile.getChannel();
ByteBuffer buf = ByteBuffer.allocate(100);
int bytesRead = inChannel.read(buf);

while (bytesRead != -1) {
System.out.println("Read " + bytesRead + " bytes");
// Set read mode
buf.flip();
while (buf.hasRemaining()) {
System.out.print((char) buf.get());

3

buf.clear();
bytesRead = inChannel.read(buf);

3
} catch (IOException e) { e.printStackTrace(); 3}

MoprotoBmB BCE HEOBXOOMMOE NPUNOXKEHME NPOYMTAN0 faHHble B bydep, coxpaHMB YmMcno
NpoYMTaHHbIX 6alT, a 3aTeM NpounTaHHble HariThl NOCUMBOMILHO ObIM BbiBEAEHbBI B KOHCOSb.
Ina uTeHnsa gaHHbIX U3 hannia ncnonblyeTcsa hannosbi KaHan. O6beKT hanioBOro kaHana Mo-
eT bbITb CO34aH TONbKO BbI3oBOM MeToga getChannel () ang gannoBoro o6bekTa, NOCKONbKY
Henb3s HanpsaMyto co3gatb 06beKT hannoBoro kaHana. Mpu atom, FileChannel Henb3s nepe-
KJTIOUUTb B HEBNOKMPYIOLWMIA PEXUM.

1.5.7. String

Knacc String oTBeuaeT 3a co3gaHune CTPOK, COCTOSIWMX M3 CMMBONOB. Ecnu 6bITb TOYHEE, 3a-
rNSHYB B peannsaumo 1 NOCMOTPEB cnocob nx XxpaHeHus, To CTpoku (a0 Java 9) npeacraBnaioT
cobov maccuB CMMBOIOB

private final char value[];

a HauMHasa ¢ Java 9 CTPOKM XpaHATCS Kak Maccms banT.

private final byte[] value;
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[aHHbI MaTepman B NepByto ouyepenb HanpasneH Ha Java 1.8. B oTnnume oT opyrux s3blKkoB
NporpaMMMpoOBaHMs, rae CMMBOJIbHbIE CTPOKWN MPeacTaBeHbl NocnenoBaTelbHOCTbIO CUMBO-
no., B Java oHU aBnsat0TCa 0bbekTamMum knacca String. B pesynbraTe co3paHusa obbekTa Tuna
String nonyyaeTca HeM3MeHsieMasi CMMBOJIbHAs CTPOKa, T.e. HEBO3MOXHO U3MEHUTb CUMBOJIbI
nMeroLwencsa CTpoku. Mpu NtoboM N3MeHeHMn CTPOKK Co3aaeTca HOBbIM 06bekT Tuna String,
COLEepXaLmi BCce M3MeHeHus. A 3HaUnT y String ecTb ABe hyHOamMmeHTaNbHble 0COBEHHOCTU: 3TO
immutable (HemameHHbIN) knacc; aTo final knacc (y knacca String He MoXeT 6bITb HACeAHNKOB).

a r W N R

o 3

import java.nio.charset.StandardCharsets;

String s1 = "Java";

String s2 = new String("Home");

String s3 = new String(new char[] { 'A', 'B', 'C' 3});

String s4 = new String(s3);

String s5 = new String(new byte[] { 65, 66, 67 });

String s6 = new String(new byte[] { @, 65, @, 66 }, StandardCharsets.UTF_16);

dk3emnnap knacca String MOXKHO co30aTb MHOXECTBOM CNocoboB. HECMOTPS Ha KaxyLuy-
HOCA MPOCTOTY, KACC CTPOKM — 3TO AOBOJIbHO CNOXHAsA CTPYKTypa AaHHbIX M OFPOMHbIN Habop
MeToO0B.

C noMoLLbto onepaumm KoHKaTeHaLmMmn, KOTopas 3anncbiBaeTcd, Kak 3Hak +, MOXHO coean-
HATb ,BE CUMBOJIbHbIE CTPOKM, MOPOXAAA HOBbIM 06beKT Tuna String. Onepaumm Takoro cuen-
NTEHNS CUMBOJIbHbIX CTPOK MOXHO 00beANHATL B Lenouky. CTPOKM MOXHO CLLEeNASaTb C APYruMun
TUNaMM JaHHbIX, HANpPUMep, LenbiIMn Yncnamu. Tak MponucxXo4nT NOTOMY, YTO 3HAYEHMe TMna int
aBToMaTu4ecku npeobpasyeTca B CBOE CTPOKOBOE NpeacTaBneHne B obbekTe Tvna String.

A Cuenngsa pa3Hble TUMbl OaHHbIX C CUMBOJIbHbIMW CTPOKaMK, cnenyert 6bITb
BHMMaTEJIbHbIM, MHa4Y€ MOXXHO MOJTY4YNTb HEOXKNOAHHbIE PEe3yJibTaTbl.

String s@ = "Fifty five is " + 50 + 5; // Fifty five is 505
String sl 50 + 5 + " = Fifty five"; // 55 = Fifty five

Tako pe3ynbTaT 06bACHAETCA accoLMaTUBHOCTbIO onepaTopa cnoxeHusa. OnepaTtop
cnoxeHus «paboTtaeT» crieBa HanpaBo, a pacliMpeHne TMna Ao MaKCUMasibHOro npo-
MCXOOMT aBTOMATMUECKMN, TaK ECNIN CKNaabiBaTb Lienoe U apobHoe, B pesynbraTe bynet
npobHoe, ecnu cknagbiBaTh 1060 YMC0 U CTPOKY NONy4YnUTCa cTpoka. OgHaX bl no-
NYYMB CTPOKY, OaNbHellliee CNoXeHne NpeBpaTUTCA B KOHKATEHaLuto.

StringBuffer, StringBuilder

[MOCKONbKY CTPOKa 3TO OCTAaTOYHO HEMOBOPOTAMBO, Bblnv NpuAayMaHbl KiacChl, KOTOpble
MO3BONAIOT YCKOPUTb paboTy C HUMM.

Ecnu B nporpaMme nnaHmpyetcsa pabota co cTpokamum B 60nbLUMX LMKNAX, CiefyeT paccMoT-
peTb BO3MOXHOCTb UCnonb3oBaHna StringBuilder.
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0 MOMHUTE, YTO €CNIN YTO-TO «TOPMO3UT», TO C 90% BEPOATHOCTbLIO YXKe nNpuay-
Manu cnocob 3To ycKopuTb. Bce cTpokoBble Knacchl paboTatoT ¢ MaccmBamm CUMBO-
noB, HO String genaeTt 3TO NPUMUTUBHO, BbIAENASA KaXAbl pa3 HOBbI 6ok nams-
TW NOL MACCUB C OJIMHOM paBHOM ANIMHe CTPOKK, a StringBuilder cpasy BbigenseT
6onbwon 650K NamMaATK Noa Maccue, A0b6aABNAET K HEMY 3/1IEMEHTbI MO MHOEKCY, a €CNK
MaCcCUB 3aKaHYMBaeTCsH, TO TOrga AenaeT MaccuB B ABa pasa bonblue, KONMpyeT B HErO
CTapbln, 1 3aMN0NHAET yXKe ero.

PaspaboTtumkn Java 3Hanu, 4ToO nepep nNporpamMmumcTammn byoyT CToATb 3a4a4KM U NOCEePbEs-
Hee, yeM 06paboTka HECKOTbKUX ThICSIU CUMBOJIbHbIX CTPOK, HAanpuMep, npu pasbope TEKCTOBbIX
thannos, n Nnoncke MHoOPMaLMKN B 3IEKTPOHHbIX KHMrax. [oaTomy npuagymanu StringBuilder
n StringBuffer. Co3patoT OHM M3MEHAEMble CTPOKU U OMHAMUYECKUE CCbITKU Ha HUX. WX
pasHuua B ToM, 4To StringBuilder He noTtokobe3onacHbln, 1 paboTaeT 4yyTb bbICTpee, a
StringBuffer — ncnonbayerca B MHOronoTo4YHbIX Cpefax, Ho B OA4HOM NMoToke paboTaeT uyTb
MenJieHHee.

String s = “”Example;
long timeStart = System.nanoTime();
for (int i = 0; i < 30000; ++i) {
s =s + i;
}
double deltaTime = (System.nanoTime() - timeStart) * 0.000000001;
System.out.println("Delta time: " + deltaTime);

StringBuilder sb = new StringBuilder("Example");
long timeStart = System.nanoTime();
for (int 1 = 0; 1 < 100_000; ++i) {
sb = sb.append(i);
3
double deltaTime = (System.nanoTime() - timeStart) * 0.000000001;
System.out.println("Delta time: " + deltaTime);

B KOHCTPYKTOp MepenaHo HavasbHOe 3HauyeHue CTPoKKU. To ecTb 3TO BCE ewé CTPoKa, HO
npeacTaBneHHas gpyrMMm Kaccom

String pool

Jk3eMnnap knacca String xpaHUTcs B NaMaTn, uMeHyemon Ky4a (heap), HO eCTb HEKOTOpbIEe
HroaHCbl. Ecnm cTpoka, co3gaHHas npu NOMOLLM KOHCTPYKTOPA XPaHUTCA HENOCPeACTBEHHO B
Ky4e, TO CTPOKa, CO34aHHAsA KaK CTPOKOBbIN IUTEpan, yXKe XPaHUTCS B CNeLmanbHOM MecTe Kyuu
— B TaK Ha3blBaeMOM nysne CTpok (string pool). B HEM COXPaHATCA UCKOUNTENBHO YHUKANb-
Hbl€ 3HAYEHUS CTPOKOBLIX TUTEPANoB. [poLeCcC NOMELLEHNS CTPOK B My HA3bIBAETCA UHTEPHMN-
poBaHue (0T aHrn. interning, BHeapeHne, MHTepHUpoBaHMe). Korga obbsaBnseTca nepemMeHHas
Tvna String en npucBamBaeTCcs CTPOKOBbIV nuTepasn, To JVM obpawaetcs B Nyn CTPOK U ULWLET
TaM TaKoe e 3HaveHue. Ecnu nyn copepuTt HeobxogmMmoe 3HauYeHne, To KOMAUASTOP NPOCTO
BO3BpaLLLaEeT CChISIKY Ha COOTBETCTBYIOLWMI aapec CTPOKM 6e3 BbiaeneHns LONoNHUTENbHOM Na-
mMATU. ECnn 3HavyeHne He HaNMAEHO, TO HOBas CTpoka byaeT MHTEPHMPOBAHA, a CCblIKa Ha Hee
BO3BpaLLeHa 1 NpUCBOEHa NepeMeHHON.

String cat@ = "BestCat";
String catl = "BestCat";
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String cat2 = "Best" + "Cat";
String cat3@ = "Best";

String cat3 = cat3@ + "Cat";

B cTpoke «Best» + «Cat» co3pgatoTcs fBa CTPOKOBbIX 06beKTa CO 3HaueHnaMum «Best» n «Cat»,
KOTOpble NoMewatTcs B nys. «CkneeHHble» CTPOKK 06pasytoT ele OfHY CTPOKY CO 3HAYEHUEM
«BestCat», ccbinka Ha KoTopyto bepeTcs M3 nyna CTPoK (a He co3paeTcs 3aHOBO), T.K. OHa bbl-
na MHTEPHMPOBaHA B HEro paHee. 3HAYEHUSI BCeX CTPOKOBbIX INTEPAsIOB U3 AAHHOMO npume-
pa M3BECTHO Ha 3Tane KOMNuUAAuumn. A ecnn npeaBapuTenibHO NOMECTUTb OAMH U3 (hparMeHTOB
CTPOKW B NEPEMEHHY0, MOXHO «3anyTaTb» Ny CTPOK W 3aCTaBUTb €ro AyMaTh, YTO B pesynbraTe
NOSYYMTCS COBCEM HOBAsi CTPOKaA.

cat® equal to catl? true
cat® equal to cat2? true
cat® equal to cat3? false

Korpa co3paértcs ak3eMnngap knacca String ¢ NOMOLLbIO ornepartopa new, KOMNUISTop pas-
Mell.aeT CTPOKM B Kyue. MNpu 3TOM Kaxkaaa CTpoKa, Co3gaHHasa TakuMM cnocoboM, noMelaeTcs B
Ky4y (M MMeeT CBOO CCbIJIKY), AaXKe eCiv TaKoe e 3HaUueHMe yxKe eCTb B Ky4e UK B Nysie CTPOK.
370 HepaunoHanbHo. B Java cywecTByeT BO3MOXXHOCTb BPYYHYHO BbIMNONHUTb UHTEPHUPOBaHME
CTPOKM B Nyn NyTem Bbi3oBa MeToga intern() y obbekTa Tvna String.

A «[ToyeMy Obl BCe CTPOKM cpasy nocne Ux co3fdaHusa He 0obaBnsaTb B Myn
CTPOK? Befb 370 NpUBEAET K 3KOHOMUM NamsiTu», Cpeam 60/bLIOro KonnyecTsa npo-
rPaMMUCTOB NPUCYTCTBYET Takoe 3abyKaeHne, MOCKOJIbKY He BCe YUNTbIBAKOT OOMOJ-
HUTEsNbHbIE 3aTPaTbl BUPTYasIbHOM MalUMHblI Ha NMPOLECC MHTEPHUPOBAHMSA, a TaKKe
nafeHune NPou3BoaMUTENbHOCTU, CBA3AHHOE C annapaTHbIMU OrPaHUYEeHMAMM NaMSATH,
BeOb HEBO3MOXHO UMTaTb AYElKy NaMATN OOHOBPEMEHHO HECKOHEYHbIM YAC/IOM MPO-
LLECCOB.

MO>HO CcKasaTb, UTO MHTEPHMPOBaHWE B BUOE NpUMeHeHns Metoga intern() pekomMeHay-
eTCca He UCnosb3oBaTb. BMecTo MHTEpPHUpPOBaAHNS HEOOXOAMMO UCMONb30BaTh AedynnKaLmio.
Ecnu kopoTKo, Bo BpeMsa cbopku Mycopa Garbage Collector npoBepsieT xuBble (MMetowme pa-
Boume CCbINTIKM) 06bEKTBI B KyUe Ha BO3SMOXHOCTb NPOBECTU UX Aeaynnamkaunto. Ccbiiku Ha noa-
xoasauLme o6beKTbl BCTABNSAOTCS B ouepeab AN1s nocnenyrouen obpabotku. Janee nponcxoanTt
nonbiTKa Aenyninkaunm Kaxxaoro obbekta String ns ouepeau, a 3aTem yaaneHue U3 Hee ccbl-
NOK Ha 0OBbEKTbI, HA KOTOPbIE OHU CCbINAlOTCA.

3apaHua gna caMonpoBepKu

1. String — 3T0:
(@) obbekT;
(b) npumuTus;
(c) knacc;
2. CTpoku B s13blKe Java — 3T0:
(a) knaccebl;
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(b) maccuBbl;
(c) obbeKThl.

NMpaKkTuueckoe sapaHue

1. Co3paTtb napy-TPOMKY TEeKCTOBbIX harnnos. [Ans ynpouieHus (4Tobbl He pasbupaTbcs C KO-
LMPOBKaMM) BHYTPU (hannos cnegyeT NMcaTb TEKCT TOIbKO NAaTUHCKUMUM ByKkBaMMu.

2. HanucaTb MeTopq, OCYLLECTBAOLLNIN KOHKaTeHaLMto (06beanHEHNE) NepefaHHbIX el B Ka-
yecTBe NapameTpoB (hannos (He BaXxXHO, B MepPBbI JONMLIETCS BTOPOWM UK BO BTOPOM nep-
BbI, N1 hanibl BOBCE 0O6beANHATCA B KAKON-TO TPETUN);

3. Hanucatb MeTog noncKa cnosa BHyTpu anna.
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Java Development Kit
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TepMuHbI, onpepeneHna u COKpaLLeHus

CI

CLI

cpl251

IDE

JDK

JIT

(aHrn. Continious Integration) npakTuka pa3paboTKyM NpPOrpamMMHOro
obecneyeHuns, KOTopas 3aK/lOYaeTCqd B MOCTOSHHOM CrmMsHUK paboumx
Konuin B 06LLLYH0 OCHOBHYHO BETBb pa3paboTKu 1 BbIMOSIHEHMM YaCTbIX aB-
TOMaTU3NPOBaHHbIX COOPOK MpoeKTa AN CKOPEWLIErO BbIIBNEHMS MNO-
TeHUManbHbIX 0e(hEeKTOB N peLleHns MHTErPaLMOHHbIX Npobnem.

(aHrn. Command line interface, MHTepthenc KoMaHAHOW CTPOKN) — PasHo-
BUOHOCTb TEKCTOBOIO MHTEpPdeEenca Mexay YeI0BEKOM N KOMMNbIOTEPOM,
B KOTOPOM MHCTPYKLMN KOMMNbIOTEPY AAOTCA B OCHOBHOM MyTEM BBOAA C
KnaBuaTypbl TEKCTOBbIX CTPOK (KOMaHpA). TakXe n3BecTeH nof Ha3BaHU-
SAMU «KKOHCOJIb» U «TEPMUHAN».

Habop CMMBONOB M KOAMPOBKA, ABMAOLLAACA CTaHAAPTHON 8-6UTHOM KO-
AVPOBKOW ong pycckux sepcun Microsoft Windows no 10-1 Bepcun. boina
co3paHa Ha 6base KogMpPOBOK, MCMONb30BABLUMXCA B PAHHUX pycugmKaTo-
pax Windows.

(oT aHrn. Integrated Development Environment) — 3To MHTErpnpoBaHHas,
efuHas cpepa pa3paboTku, KoTopas ncnonblyetca paspabotumkamm gns
CO30aHuUsA pasnnMyHoro nporpaMmHoro obecnevenus. IDE npencraBnset
cob0ol KOMMMEKC N3 HECKONMbKUX MHCTPYMEHTOB, 8 MUMEHHO: TEKCTOBOIO
pefakTopa, KOMNUAATopa UIN MHTepnpeTaTopa, CPeAcTB aBToMaTM3a-
umnm cbopkm 1 oTnagumka.

(ot aHrn. Java Development Kit) — koMnnekT paspaboTumnka NpUNoXeHUn
Ha a3blKe Java, BK/o4vatoLwmi B cebs KOMNUNAaTop, CTaHAapTHble bubnuno-
TEKM KaccoB, NPpUMeEpPbl, AOKYMEHTALNIO, PasINyHble YTUIUTbI U UCNON-
HUTENbHYIO cuctemy. B cocta JDK He BXoAUT MHTErpnpoBaHHas cpega
paspaboTku Ha Java, NoaToMy paspaboTumk, nCnonb3yowni Tonbko JDK,
BbIHY>XAEH MCMNOMb30BaTb BHELIHNI TEKCTOBbIM PeAaKTOP M KOMMUANPO-
BaTb CBOM NMPOrpamMMbl, UCNOSb3ys YTUIUTbl KOMAHOHOW CTPOKM.

(@Hrn. Just-in-Time, KOMAUNALMA «TOYHO B HYXKHOE BPEMSI»), ANHAMMYE-
CKasi KOMNUNALNA — TEXHONOI 1S YBENNYEHNS NPOU3BOANTENBHOCTM NPO-
FPaMMHBbIX CUCTEM, UCMONb3YyoWMX banT-kong, NyTéM KoMnunaumm 6anT-
KoAa B MalUMHHbIV KOO UNK B Apyron chopMaTt HeNoCcpeacTBEHHO BO Bpe-
Ms paboTbl NporpaMmebl. TakMM 06pa3oM A0CTMraeTcs BbiICOKasi CKOPOCTb

«
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JRE

JVM

SDK

UTF-8

oC

rno

BbIMOSIHEHUSA MO CPABHEHUIO C MHTEPNpPEeTUpPyeMbIM BanT-KOOOM 3a CUET
yBennueHuns notpebneHnsa namaTtu (ANs xpaHeHus pesynbTaToB KOMMKU-
NAUUK) 1 3aTPaT BPEMEHU Ha Komnunaunto. TexHonorus JIT 6asupyeTcs
Ha AByx 6o/iee paHHMX NAESX, KaCatoLWMXCA CPeabl BbIMOHEHNSA: KOMMNU-
naymm banT-koga M AMHAMUYECKON KOMNUAALMUMN.

(ot aHrn. Java Runtime Environment) — MuHumanbHaga (6e3s komnunaTto-
pa 1 Apyrux cCpeacTs paspaboTku) peanvsaums BUPTYaNbHON MalUUHBbI,
Heobxogumas ona ucnonHeHus Java-npunoxeHuin. CoctonT ns BUPTY-
anbHoOM MawuHbl Java Virtual Machine n 6ubnmnotekn Java-knaccos.

(oT aHrn. Java Virtual Machine) — BupTyanbHas mMawuHa Java, OCHOBHast
4yacTb MCNOMHAKOWEN cucTeMbl Java. BupTyanbHaa mawmHa Java ncnon-
HseT 6anT-Koa, NpeaBapuTenbHO CO30aHHbIM U3 MCXOOHOMO TeKCTa Java-
nporpaMmbl KOMNUIATOPOM. JVM MOXeT TaKXe MCNOoNb30BaTbCs O/ Bbl-
NOSIHEHMSA MPOrpaMM, HaMMCAHHbIX Ha OPYrMX A3blKax NPorpamMmmpoBa-
HUS.

(ot aHrn. software development kit, komnnekT gns paspaboTku npo-
rpaMMHoOro obecneveHus) — ato Habop MHCTPYMEHTOB A5 pa3paboTku
nporpammMHoro obecnevyeHms B OQHOM yCTaHaBnuMBaeMoM nakete. OHU
obneryarT co3gaHne NPUOKEHN, UMes KOMMUA[STOP, OTIAAUYMK U MHO-
roa NporpamMMHyto cpeny. B OCHOBHOM OHM 3aBUCAT OT KOMBMHaLMK an-
napaTHoM NnaTopMbl KOMMNbIOTEPA N ONEPaALLUMOHHON CUCTEMBI.

(o1 aHrn. Unicode Transformation Format, 8-bit — «hopmat npeobpazo-
BaHMsA FOHMKOAQ, 8-6MT») — pacnpoCTPaHEHHbIN CTaHOAPT KOANPOBAHUS
CMMBOJ10B, N03BONAOLWMI BoNee KOMNAaKTHO XPaHUTb M NepefaBaTb CUM-
Bonbl KOHMKOAA, MCNoNb3ysa nepemMeHHoe konndecTso 6anTt (o1 1 o 4),
n obecneumBaroLW M NONHYO 06paTHYO COBMECTMMOCTb C 7-BUTHOM KO-
anposkon ASCII. Kognposka UTF-8 cenvac gBnseTcs LOMUHMPYHOLWLEN
B Beb-npocTpaHcTBe. OHa TakXe Haluna Wwnpokoe npuMmeHeHne B UNIX-
Nogo06HbIX ONepaLMoHHbIX CUCTEMAX.

(onepaunoHHas cuctemMa) — KOMMJEKC ynpaBnstoowmx m obpabartbiBa-
OLLLMX NMPOrpamM, KOTOpble, C OOHOM CTOPOHbI, BbICTYMAKT KakK UHTEp-
theric Mexay ycTponcTBamMm BblUMCINUTENBHON CUCTEMbI U MPUKIAAHbI-
MW NporpaMMaMmu, a ¢ Apyron CTOPOHbl — NpefHasHaveHbl oasa ynpas-
NeHNs yCTPONCTBAMM, YNPaBIEHNUS BbIYUCNIUTENbHBIMUY NpoLeccamu, ag-
(heKTUBHOrO pacnpeneneHuns BolYNCIUTENbHbIX PECYPCOB MeX Oy BblYmMC-
NUTENbHBIMU NPOLECCaMN N OpraHn3aLLnmn HaOEXHbIX BbIYUCIEHUN.

NnporpamMMHoe obecrneveHne
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CeMuHapbl

A.

A.1.

A.2.

CeMMHap: KoMnuinauua u UHTepnpeTaumnda Koga

UHCTpyMeHTapuu

[pe3eHTaums ona npenogaBaTtens, Be4yLLero ceMmHap;

®oH GeekBrains gnsa npoBegeHnsa cemmHapa B Zoom;

Jupyter Notebook ons npakTvku n npumepos ncnonb3yetcsa Jupyter notebook (noTpeby-
eTcs yctaHoBUTb Python n sapo IJava) n ntoboi TepmmHan onepaumoHHon cuctemsl (bash,
zsh, cmd);

JDK ntobas 11 Bepcum 1 BblLE;

Docker, make.

LLenu ceMuHapa

3aKpenuTb NOoNyYeHHbIE HA NIEKLMM 3HAHMSA, KacatoLmMecs KOMAUIaUMmM, HTepnpeTaumm
KOOA W CO3[4aHUs NPOrpaMMHON OKYMEHTaL MK,

MonyunTb NPAKTUYECKNIN HAaBbIK HACTPOMKM TepMmnHana OC gns KOMNUNSLMK U UCMONHE-
HWS KoAa, YCTAHOBKM CTOPOHHUX BMbNnoTeK gns MHTepnpeTaumm;

MonpaKTMKOBATLCS B HANMCAHUM TEPMUHASIbHbIX KOMaH, U NPOCTbIX MPOeKTOoB. Jlyylue no-
HATb MPUHLMWN MMAOPTUPOBAHMSA Kofa 1 COOpKM NpoeKTa.

A.3. [naH-copep>kaHue

Y10 nponcxogut Bpemsa | Cnangpl | Onucanue

OpraHn3aunoHHbIN | 5 1-4 lNpenopasatenb oXupgaeT CTyAEHTOB, Nnoanep-

MOMEHT XMBaeT akTUBHOCTb U KOMMYHUKALUIO B yaTe,
03BYy4YMaeT Uenn U niaHbl Ha ceMuHap. BaxHo
YNOMSIHYTb, YTO BbINOSIHEHME OOMALLUHUX 3aja-
HUM C NeKuun aBngaeTcs, (akTUYecku, NoAro-
TOBKOW K CEMUHApPY

Quiz 5 3-14 MNpenogasatenb 3a4aET BONPOChI BUKTOPUHDI,
yepes 30 ceKyHO [OEMOHCTpUpPYeT cnana-
NOACKa3Ky M oxumaaeT oTBeToB (4 BOMpoca, no
MUHYTE Ha OTBET)

«
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Y10 nponcxogut Bpema | Cnangpbl | OnucaHue
PaccmoTpeHnne 43 | 15 15-18 MNpenogaBatenb A4EMOHCTPUPYET CBOM BapuUaHT

pelleHns oMallHero 3ajaHusa ¢ neKkunm, Bos-
MOXHO, N0 NpeABapuUTENIbHOMY OMPOCY, AEMOH-
CTpuUpyeT 1 pasbmpaeT BapMaHT pelleHmns ogHo-
ro U3 CTYAEHTOB

Bonpocbl v otBeThbl | 10 19 Npenogasatenb oXwupoaet BOMPOCOB MO TeMe
npoLeaLwen neKummn, BUKTOPUHbI U NPOAEMOH-
CTPUpOBaHHOM paboTbl

3agaHne 1 10 20-22 Co3patb, CKOMNUAMPOBATb, 3aNyCTUTb U NPOAe-
MOHCTPMPOBAaTb MPOCTOM NpoekT 6e3 mncnonb-
30BaHusa cpenbl pa3paboTkn. Nokasatb BbINOS-
HEHHble TepMMHaNbHble KOMaHAbl, pesynbrar
koMmnunauun. (* oToennTb UCXOOHbIM KOog, OT
CKOMMUNMPOBaHHbIX hannos, ** CNOXuTb MC-
XOLHbIV KOZ, B NaKeT)

MNepepbiB (€cnn Hy- | 5 26 lNpenopasatenb npepnaraeT CTyaeHTaM nepe-
XXEH) PbIB Ha 5 MUHYT (CTYOEHTbI FONOCYHOT)
3apaHuve 2 10 23-25 HactpouTtb okpyxeHne Jupyter Notebook ¢ aa-

poM Java, co3aaTb O4HY AYENKY C NEPEMEHHOMN,
a BTOPYHO C BbIBOAOM 3HAYEHUS 3TON NepeMeH-
HOM CTaHAAPTHbLIM CNOCOBOM. [10NONHUTb AYen-
Kn onncaHmem markdown. (* ocywecTBuTb hop-
MaTUPOBAHHbINV BbIBO4, ** COXPaHUTb hopmaTu-
PYHOLLYO CTPOKY B iYENKE C NepPeMeHHOoN)

3apaHue 3 15 27-29 K npoekTy 13 3apaHmnsa 1 nobaBuTb ewe oanH
Knacc B cocegHeM nakeTte, Kak 3To bblno no-
Ka3aHO Ha NeKuMMm U KOMMEHTapuu B CTune
Javadoc. KommeHTapum Heobxoanmo pobaBuTb
KaK K MeTogam, Tak u K knaccaM. CreHepupo-
BaTb NPOrPaMMHY0 AOKYMeHTaumto. (* co3paTb
AOKYMEHTALMIO Ha KaXkObl NAKeT Mo OTAENbHO-

cTh)
HomawHee 3apa- |5 39 ObbacHMTE poMallHee 3ajaHue, noaBeauTe
Hue NTOrN ypoKa
Pednekcua 10 40-42 MpenogaBaTtenb 3anpalwmBaeT 0bpaTHYH CBA3b

OnnTenbHOCTb 90

A.4. NoppobHoCcTU

A.4.1. OpraHu3auUOHHbIA MOMEHT

— Lenb atana: Mo3MTUBHO HayaTb YPOK, CO34aTb KOMOPTHYO cpedy Ans obyyeHus.
— TaWMUHr: 3-5 MUHYT.

«
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— JDeiicTBUA npenogasarens:
— [Mpe3eHTyeT Ha3BaHMe Kypca (NepBbi pa3) U CEMUHAPA;
PacckasbliBaeT HEMHOIO O cebe;
3anpalwmnBaeT akTUBHOCTb OT aygMTOPUN B UaTe;
MNpe3eHTyeT Lenn Kypca n CEMMHapa,;
Mpe3eHTyeT KpaTKMN NNaH CEMUHApa W YTO CTYAEHT Hay4MTCs aenatb.

A.4.2. Quiz

— LUenb aTana: BoBneueHve aygutopun B 06paTHyo CBA3b.
— TalMuHr: 5-7 muHyT (4 BONpoca, No MUHYTE Ha OTBET).
— JeWcTBua npenogasarens:
- [lpenogaBaTtenb 3a4aéT BONPOChbl BUKTOPWUHbI, NPeACTaBNEHHbIE Ha CNanaax Npe3eH-
Taumu,
- yepe3s 30 ceKyHh, OEMOHCTPUPYET CNang-noacKasKy U OXXnaaeT OTBETOB.
— Bonpocbl u oTBETbI:
1. Kakown MexaHn3M Ucnosnb3yeTcsa Ans HenocpencTBeHHOro NCNOTHEHUA CKOMMUNUPO-
BaHHOro kopa? (3)
(a) JDK;
(b) JRE;
(c) IVM.
2. Kakas cyuHOCTb TONbKO 06beamHaeT Knacchl no cmbicny? (1)
(@) NakeTbl;
(b) BubnuoTteku;
(c) dpenmMBOpKM.
3. OcHOBHas egMHNLLA UCXOOHOro Koda NporpaMmbl — 31o? (2)
(@) DyHKUMS;
(b) Knacc;
(c) dann.
4. Kakol KN4 ncnonb3yeTcsa Ans yKkasaHusa nanku HasHaveHms? (1)
(@ -d;
(b) -out;
(c) -to.

A.4.3. PaccmoTtpeHue [13

— Lenb aTtana: [10oACHUTb HeoYeBUOHbIE MOMEHTbI B (hopmynmposke [13 ¢ neKunm, CUHXpo-
HM3MPOBATb MPOYUTAHHbIM Ha IEKL MK MaTepuan K Ha4yasy cCeMuHapa.
— TauMuHr: 15-20 MUHYT.
— JDeiicTBUA Npenogasatens:
— lMpenopaBaTenb OEMOHCTPUPYET CBOW BapuaHT pelleHns AoMallHero 3agaHus u3
neKunu;
— BO3MOXHO, MO NpeaBapuTeslbHOMY OMNpPOCY, AEMOHCTPUPYET N pa3bupaeT BapmaHT
peleHnsa 0gHOro n3 CTy4eHToB.
— [loMallHee 3apgaHue U3 NeKLun:
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— Co3paTb NPOEKT M3 TPEX KraccoB (OCHOBHOWM C TOYKOM BXOAA M [Ba Knacca B gpy-
roM nakeTe), KOTOpble BMECTe A0/KHbl COCTABNSATb O4HY NPOrpamMmMmy, NO3BONSAIOLLYHO
NPOM3BOAUTb YETbIPE OCHOBHbIX MaTeEMATUYECKUX OENCTBMSA U OCYLLEeCTBNATb hop-
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MaTUPOBAHHbIN BbIBOL PE3yNbTaTOB MOSb30BaTENIO.
BapuaHT peweHus

ru
gb
jcore
regular

Decorator
OtherClass
sample
Main
lcon
Icon
Icon
Icon
Icon
" Sample.iml

Puc. 1: CTpyKTypa npoekTa

JluctnHr 1: Kog oCHOBHOIO Knacca

package ru.gb.jcore.sample;

import ru.gb.jcore.regular.Decorator;
import ru.gb.jcore.regular.OtherClass;

/**
* OCHOBHOW KJlaCC MPUIOXKEHUSI. 34eCb Mbl MOXEM OMNUCATb
* ero OCHOBHOE Ha3HayeHwe M Ccrnocobbl B3aMMOAENCTBUA C HUM.
* */
public class Main {
/**
* Touka Bxofa B nporpamMmy. C Heé€ Bcerga BCE HauyuMHaeTcs.
*
¥ @param args CTaHAApTHble apryMeHTbl KOMaHAHOW CTPOKU
* */
public static void main(String[] args) {
int result = OtherClass.add(2, 2);
System.out.println(Decorator.decorate(result));
result = OtherClass.sub(2, 2);
System.out.println(Decorator.decorate(result));
result = OtherClass.mul(2, 2);
System.out.println(Decorator.decorate(result));
result = OtherClass.div(2, 2);
System.out.println(Decorator.decorate(result));
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JNncTtuHr 2: Kop cumTaroLw,ero knacca

package ru.gb.jcore.regular;

/**
* [lpyroil, o4eHb MONE3HbIN KNACC MPUIOKEHUSA. 3[4eCb Mbl MOXEM OMUCaTb
* ero OCHOBHOe Ha3HayeHue M crnocobbl B3aMMOLENCTBUA C HUM.
* */
public class OtherClass {
/**

OyHKLUMS CYMMUPOBaHUA ABYX LENbIX Yucen

@param a nepBoe cnaraemoe

@param b BTOpoe cnaraemoe

@return cymMMa a u b, 6e3 NpoBepkM Ha NepenosiHEHWE MNEePEeMEHHOW .
*/

public static int add(int a, int b) {

return a + b; // Bo3BpaT 6e3 NpPoBEpPKM MepenosiHeHus

*
*
*
*
*
*

3

/**
* OyHKUMS JeneHus ABYX LefbiX 4yucen
*
* @param a genumoe
* @param b penuTens
* @return yacTtHoe a M b, 6e3 NpoBEepKM Ha MEPENOJSIHEHUE MEPEMEHHON .
* */
public static int div(int a, int b) {
return a / b; // Bo3BpaT 6e3 NpPOBEPKW MNepenoHeHus

3

/**

* OyHKUMSA YMHOXEHWS ABYX LENbIX 4Yncen

@param a nepBbli MHOXWUTENb

@param b BTOpPON MHOXWUTENb

@return npousBefeHue a u b, 6e3 NpoBepkM Ha MNepenosHeHWe MNepeMeHHOMN.
*/

public static int mul(int a, int b) {

return a ¥ b; // Bo3BpaT 6e3 NPOBEPKU MNepenonHeHus

E I S

*

3

/**

* (DyHKLI,l/IFI BblYMTaHMA LABYX UENbIX 4Yucen

@param a yMeHbllaemoe

@param b BblyMTaemoe

@return pasHocTb a U b, 63 NMpoBepkW Ha MNepenosiHEHWE MEePEMEHHON.
*/

public static int sub(int a, int b) {

return a - b; // Bo3BpaT 6e3 NPOBEPKW MNepenosHeHus

E I S

*

3

Jlnctunr 3: Kog gekopatopa

package ru.gb.jcore.regular;

/**
* [lekopaTop. OH AeKopupyeT, TO eCTb, HakKfnagblBaeT Ha pe3ynbTaT AeKopauuu.

* BHewHWNn BWA, BaXeH, MO3TOMY 3TOT KJjaCC CyleCcTByeT.
**/

public class Decorator {
/**

* OyHKUMA [0eKopupoBaHWA 4mMcna AN BbiBOAA B KOHCO/b
* B BMAe CTpPoKM Cc npeambynoin 'BoTr Bawe uwmcno'

«
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11 *
12 * @param a uucno, Tpebyiouee LekopaLumu
13 * @return OrdopmaTMpoBaHHas CTpoKa.
14 * %/
15 public static String decorate(int a) {
16 /*
17 * MeTopn pnexkopupyeT 4ucno, [obaBnsis K HEMY CTPOKY
18 * npu nomown dyHKUMKM GOPMATUPOBAHUS CTPOK
19 * %/
20 return String.format("Here is your number: %d.", a);
21 3
22 |3}

— CkoMnunupoBaTb MPOEKT, a TakXe co3[aTb ANS 3TOro NpoekTa CTaHAApPTHYK Beb-
CTPaHuLy C LOKYMEHTaLMEN KO BCEM MaKeTaM.
BapuaHT pelwieHus

JinctuHr 4: KomaHgbl KOMOMAALNN

i

javac -sourcepath ./src -d out src/ru/gb/jcore/sample/Main.java
java -classpath ./out ru.gb.jcore.sample.Main

N

number:
humber:
number:

number:

Puc. 2: PesynbstaT KOMOUASLMN

JlnctuHr 5: KomaHpa co3gaHug OKYyMeHTauum

[

javadoc -d docs -sourcepath ./src -cp ./out -subpackages ru
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10

11

12

13

14

15

16

17

@ Index X +

& (@] @ ®ann | [Usersfivan-igorevich/GDrive/work-GB/developer-java-drafts/sources-draft/Sample/docs/index-all.html

OVERVIEW PACKAGE CLASs TREE DEPRECATED [ HeLp

ALL CLASSES

A

add(int, int) - Static method in class ru.gb.jcore.regular.OtherClass
DyHKIMA CYMMUPOBAHHUSA JIBYX LIEJIBIX YHCEIT

D

decorate(int) - Static method in class ru.gb.jcore.regular.Decorator

DyHKITUSA IeKOPUPOBAHMS YHCIa /1A BHIBOJIA B KOHCOJIB B BHJIE CTPOKH ¢ IIpeambyioii "Bor Bamre uucio”
Decorator - Class in ru.gb.jcore.regular

Jlexoparop.
Decorator() - Constructor for class ru.gb.jcore.regular.Decorator

div(int, int) - Static method in class ru.gb.jcore.regular.OtherClass
OyHKIUA JeJIeHU IBYX IesIbIX YHCeT

main(String[]) - Static method in class ru.gb.jcore.sample.Main
Touka BXojia B IporpamMmy.

Main - Class in ru.gb.jcore.sample
OCHOBHO KJIacC IIPHJIOXKEHHS.

Main() - Constructor for class ru.gb.jcore.sample.Main

mul(int, int) - Static method in class ru.gb.jcore.regular.OtherClass
OYHKIUA YMHOXKEHUS JIBYX IIEJIbIX THCEIT

o

OtherClass - Class in ru.gb.jcore.regular
JIpyToii, O4eHs IIc i K1acc OpHu.
OtherClass() - Constructor for class ru.gb.jcore.regular.OtherClass

R
ru.gb.jcore.regular - package ru.gb.jcore.regular

ru.gb.jcore.sample - package ru.gb.jcore.sample

Puc. 3: PesynbtaT co30aHus LOKYMeHTaUMm

Cospatb Makefile ¢ 3agavyamm cb60pKU, OUMUCTKN M CO30aHMS AOKYMEHTALMN HA BECH
NPOEeKT.
BapuaHT pemel-wm

NucTtuHr 6: Makefile

SRC_DIR := src
OUT_DIR := out
DOC_DIR := doc

JC := javac

JDOC := javadoc
JSRC := -sourcepath ./$(SRC_DIR)
JCLASS := -cp ./$(OUT_DIR)

JCDEST := -d $(OUT_DIR)
JDOCDEST := -d $(DOC_DIR)

MAIN_SOURCE := ru/gb/jcore/sample/Main
MAIN_CLASS := ru.gb.jcore.sample.Main
all:
${3C} ${ISRC} ${ICDEST} ${SRC_DIR}/${MAIN_SOURCE}.java
clean:

106patuTe BHMMaHMe, 4TO BCE OTCTYMbl CAENaHbI He npobenamu, a Tabynauven, nHadye Makefile He paboTaet

«
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18 rm -R ${OUT_DIR}
19
20| Tun:
2 cd out && java ${MAIN_CLASS}
22
23/ docs:
2 ${IDOC}) ${IDOCDEST} ${ISRC} ${ICLASS} -subpackages ru

ivan-igorevich@MacBook-Pro-Ivan Sample % make all

javac -sourcepath ./src -d out src/ru/gb/jcore/sample/Main.java

ivan-igorevich@MacBook-Pro-Ivan Sample % make run
cd out &% java ru.gb.jcore.sample.Main

Here is your number: 4.

Here is your number: 0.

Here is your number: 4.

Here is your number: 1.
ivan-igorevich@MacBook-Pro-Ivan Sample % make docs
make: “docs' is up to date.
ivan-igorevich@MacBook-Pro-Ivan Sample % make clean
rm -R out

ivan-igorevich@MacBook-Pro-Ivan Sample %

Puc. 4: Pe3ynbtat BbIMOSIHEHNSA TACKOB

— *Cospatb gBa Docker-obpasa. OguH 0omKeH KOMNUNMPOBaTb Java-npoeKkT obpaTHo B
nanky Ha KOMMNbTepe Nosib30BaTesNs, a BTopoi 3abupartb CKOMNUIMPOBAHHbIE Klac-
Cbl M UICMONHATb UX.

BapuaHT pelueHus

IOnsa ynpouweHusa 6buin ncnonbzosaH docker compose, BMecTo unctoro Docker. ®an-
Nbl, KOMAUAUPYOLWME WU UCNONHSOWME NPOorpaMMmy NpeacTaBneHbl B IMCTUHIAX HU-
xe. 0ba aTn (hanna 3anyckarTca U3 KOpPHSA Nanku npoekTa KoMaHaaMum

docker compose -f docker-compose-class.yml up
docker compose -f docker-compose-exec.yml up

COOTBETCTBEHHO.
JlncTtuHr 7: docker-compose-class.yml
1| services:
2|  app:
3 image: bellsoft/liberica-openjdk-alpine:11.0.16.1-1
4 command: javac -sourcepath /app/src -d /app/out /app/src/ru/gb/jcore/
sample/Main. java
5 volumes:
6 - ./bin:/app/out
7 - ./src:/app/src
JlncTtuHr 8: docker-compose-exec.yml
1| services:
2|  app:
3 image: bellsoft/liberica-openjdk-alpine:11.0.16.1-1
4 command: java -classpath /app/out ru.gb.jcore.sample.Main
5 volumes:
6 - ./bin:/app/out
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A.4.4. Bonpocbl 1 0OTBETbI

— LLeHHOCTb 3Tana BosreyeHne ayauTopumn B 0OpaTHYH CBA3b, NOACHEHWE HeoYeBUOHbIX
MOMEHTOB B MaTepuasne feKuuu n gpyroi npogenaHHoin pabore.

— TaMUHr 5-15 MUHYT

— JDeiicTBuA npenogasarens

MpenofaBaTenb 0XuKaaeT BONPOCOB No TeMe npolleaLlein NnekKumnmn, BUKTOPUHbI U Npo-
OEMOHCTPUPOBAHHOM PaboThl;

Ecnun npenogaBaTtenb 3aTpyAHSAETCSA C OTBETOM, HEOHXO4MMO MATKO MPEeAsIOXMUTb CTY-
LLEeHTY OTBETUTb Ha €ro BOMPOC Ha criegytoweM ceMmHape (1 He 3abbiTb HANTW OTBET
Ha Bonpoc cTyaeHTal);

MpennoXnTb 1 NokKasaTb NyTM CAMOCTOATENIbHOIO NOMCKa CTYAEeHTOM OTBETa Ha 3a-
OaHHbI BONPOC;

MocoBeToBaTb NNTEPATYPY Ha TEMY 3aJaHHOI0 BOMPOCa;

[oNoNHUTENbHO yKa3aTb Ha TO, YTO BCe CBEAEHUS ANS BbIMO/HEHMS OOMalLHero 3a-
[aHUS, NPOXOXOEHNSA BUKTOPUHBI 1 paboTbl HA ceMUHape Bblin pacCMOTPEHbI B Me-
TOOQMYECKOM MaTepuane K 3ToMy UNu NpeablayLumm ypokam.

A.4.5. 3apaHue l

— UeHHocTb 3Tana Co3gaHune, KOMNUIALMA U 3anycK NpPoexkToB 6e3 ncnonb3oBaHUsa cpessbl
paspaboTku.

— TauMuHr 10-20 MUHYT.

— JDeiicTBUA Nnpenogasarens

MNosSICHWUTb CTyAEHTaM LLEHHOCTb 3TOro onbiTa (3anyck MPUNOXEHUI Ha cepBepe, B
KOHTelHepax, HacTpolika CI/CD B neT-npoekTax);

Bbioatb 3aaaHume rpynnam cTyoeHToB, MOKa3aTbh rAe MMeHHO cneayeT UCKaTb TepMU-
Han OC;

Ecnu rpynna cTyaeHTOB cnpaBuiach C 3afaHMeM, a BpeMeHU ocTanocb bonee 5 mu-
HYT, BblAaBaTb Fpynmne 3agaHnsa «Co 3BE3A0UKON»,

— 3apaHusa:

g b w N R

NP

Co3paTb, CKOMNUMPOBATb, 3aMyCTUTb U NPOLEMOHCTPMPOBATb NPOCTON NPOEKT 6e3
MCNONb30BaHMA cpenbl pa3paboTku.
BapuaHT peweHus

JInctmHr 9: MpocTenwnin NpoexT

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!");

}

JNnctuHr 10: KomaHgbl KOMOUAALUMK

javac Main.java
java Main
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*x1 OTAENIUTb NCXOOHbIN KOO, OT CKOMMUNMMNPOBAHHbIX QJaVIHOB
BapuaHT pewwieHus

[

javac -d out Main.java
java -classpath ./out Main

N

k9 CNOXMUTb UCXOAHbIN KOA, B NAKeT C rnybuHOM nepapxmm He MeHee 3.
BapuaHT peweHusa
Bpy4Hyt0 co34aTb COOTBETCTBYOLLME BIIOXKEHHbIE Nanku, NepeMecTnTb B HUX (hann C
MCXOAHbLIM KOAOM Main. java 1 HanucaTb onepartop package nepBon CTPOKOW han-
naMain.java.

[

javac -d out ru/gb/jcore/Main.java
java -classpath ./out ru.gb.jcore.Main

N

A.4.6. 3apaHue 2

— LLeHHOCTb 3Tana Hactponka n nsyyeHue gonoHUTENbHOMO MHCTPYMEHTapus ans cosga-
HMA NPOEKTOB M onucaHus paboTebl hparmeHToB Koaa B Buae Jupyter notebook.
— TalMuHr 10-15 MUHYT.
— JDeiicTBUA npenogasarens
— lNosACHUTb CTyOQEeHTaM LLEeHHOCTb 3TOro onbiTa (MCNONb30BaHWE CKPUMTOBbLIX BO3MOX-
HoCTeln cpedpbl pa3paboTkM, TaKMX KaK HanMcaHue NpPocTbiX dparMeHToB Koga 6e3
HeobxoaMMOCTM co3faBaTb HONbLLIOK NPOEKT B TAXKENOBECHOW cpeae pa3paboTku);
— lNosACHUTb CTyAEHTaM B KaKOM BUAE BbINONHATbL M CAABATb 3a0aHNS;
- BblgaTtb 3apaHume rpynnam CTyAEeHTOB, NOKasaTh FAe M Kak ckavmBaTb HeobxoauMbii
WHCTPYMEHTapWi1, €CNTN OH eLLLE He YCTaHOBJIEH;
— Ecnu rpynna cTyoeHTOB cnpaBunach C 3agaHMeM, a BpeMeHun octanocb bonee 5 mu-
HYT, BblAaBaTb rpynmne 3afaHns «Co 3BE3[,0UKOMN».
— 3apaHuA
- HacTtpouTb okpyxeHune Jupyter Notebook ¢ agpom IJava, co3patb OgHY S4EnKy C ne-
PEMEHHOW, @ BTOPYHO C BbIBOAOM 3HAUYEHMS 3TOM NEPEMEHHON CTaHOAPTHbLIM CNOCO-
60M. [1ononHUTb q4enkn onmcaHmem markdown.

CeMuHap 1

3pech cospaHa nepemeHHas. OHa 6yfeT 3arpy>keHa B NaMsTh NOCAE BbINOMHEHUS STOM s4eiikn 1 ByAeT 0CTaBaThCsl TaM BCE BPeMms,
noka uagt paboTa Haf, KOAOM B CEAYOLMX sUelikax, UK Noka BeCb HOYTOYK LIeIMKOM He ByAeT nepesanylieH.

int a = 10;
v 2.3s Java

Hanee cnepyeT s4eiika, rae UCMOMb3yeTcs NepeMeHHasl, Co3aaHHasl Bbille. Mbl MOXEM CKOMbKO YrofaHa BecTu paboTy Hap KOAoM B
3TON AYeiike, BaXXHO MOMHUTb, YTO U3MEHUB 3HaYeHWe 3TOW NepeMeHHOl Bce nocneaytoLime 3anycku siyeliku 6yayT obpaliatbes K
HOBOMY 3Ha4eHWto, a He MHULUANTN3ALMOHHOMY.

Dr Dy B - W

System.out.println(a);

Puc. 5: BapuaHT peweHus

%1 OCYLLECTBUTb (hOpMaTUPOBAHHbIV BbIBOA,

«
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JInctuHr 11: BapuaHT peleHus (BTopas auerka)

1 | System.out.print("Your number is " + a);

k9 COXPaHUTb (DOPMATUPYIOLLYHO CTPOKY B AUYElrKe C NepeMEHHOM

CemMuHap 1

3pech cospaHa nepeMeHHas. OHa Byaer 3arpy>XeHa B NamMsaTb Nocne BbINONHEHWS 3TOM s4eiku U ByaeT ocTaBaTbCsl TaM BCE BpeMms,
noka MAET paborta Haf, KOJOM B CreayloLmx sHeikax, unv noka BeCb HOyTHYK LeIMKoM He ByaeT nepesanyLueH.

int a = 10;
String fmt = "Your number is %d"

/ 0.2s Java

[Nanee cnepyer sueiika, rae UCNO/b3yeTcsl NepeMeHHas), Co3faHHasi Bbille. Mbl MOXeM CKOMbKO YrofHa BecTu paboTy Haj KOfoM B
3TOM AYeiike, BaXHO NMOMHUTb, YTO U3MEHUB 3HaYeHUe 3TOl NepeMeHHOl BCce nocneayoLime 3anycku syeliku 6ynyT obpalarbes K
HOBOMY 3HAYeHUI0, a He NHULWANTN3aLNOHHOMY.

Dr Dy B @

System.out.printf(fmt, a);
v 04s

Your number is 1@

Puc. 6: BapuaHT peweHus

A.4.7. 3apaHue 3

— LLeHHOCTb 3TAna 3akpensieHne HaBbIKOB CO30aHMs CTaHOAPTHOM NPOrPaMMHOM OOKYMEH-
Taunu.
— TaMUHr 15-20 MUHYT
— JDeiicTBUA npenogasarens
— [NosACHUTb CTyAEHTaM LLEHHOCTb 3TOro onbiTa (ONMcaHMe NeT-NPOeKTOB AN NOTEeHUM-
anbHbIX COMCNONHMUTENEN, co3aaHMe 6asbl 3HAHWUKM MO NPOEKTY Ha CryYan oJINTeNbHbIX
nays B paboTe)
— BblgaTb 3agaHue rpynnam CTyOeHToB
— Ecnu rpynna cTygeHTOB cnpaBuiach C 3agaHMeM, a BpeMeHn octanock bonee 5 mu-
HYT, BblAATb Fpynne 3aaHne «Co 3BE3A04YKON».
— 3apaHuA
— KnpoekTy n3 3aganua 1 nobaBuTb eLe oamMH Klacc B COCeAHEM NaKeTe, Kak 3To 6110
NoKasaHo Ha NeKuuu, 1 KoMMeHTapum B cTune Javadoc. KoMMeHTapum Heobxoammo
nobaBnTb Kak K MeTofaM, Tak M K krnaccam. CreHepupoBaTtb 06LLYyH0 NPOrpamMMHYH
OOKYMEHTaLuo.
BapuaHT peweHus

bg
Complex.java
Icon

gb
Icon

Simple.java

Puc. 7: Nepapxug nonyymBLIEroca npoekra
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NncTtuHr 12; OcHoBHOW KNacc

package ru.gb;

import ru.bg.Complex;
/**
* 3to npocton knacc. OH NPOCTOM HACTONbKO, YTO HUYEro He AenaetT
*/
public class Simple {
/**
OyHKUMS 3anyckawwas nporpamMMmy M MPUBETCTBYKWAS MUD.
HaBepHoe, camasa nonynapHas GyHKUMS B Mupe.

@param args CTaHAapTHble apryMeHTbl KOMaHAHOW CTPOKMU
*/

public static void main(String[] args) {
System.out.println(Complex.hello());

*
*
*
*
*

3

NucTtuHr 13: BcnomMoraTeibHbIM Kfiacc

package ru.bg;

/**
* JTO yXe BeCbMa YCJIOKHEHHbI KflacC, Mbl OyAeM ero Bbi3biIBATb W3 MPOCTOLO
*/
public class Complex {
/**

OyHKkUMS, BO3Bpalawwas Kakyw-TO CTPoKy. BosMoxHO, [daxe MpUBETCTBYWUWYW MUD.

@return cTpoka C MPUBETCTBUEM.
*/

public static String hello() {
return "Hello, world!";

*
*
*
*

3

Jinctunr 14: KomaHgbl KOMOUASUUU U CO34AHNSA OOKYMEHTaUnmn

javac -sourcepath . -d out ru/gb/Simple.java
java -classpath ./out ru.gb.Simple
javadoc -d doc -sourcepath . -cp ./out -subpackages ru

%1 CO030aTb AOKYMEHTALMIO HA KaXXabl NaKeT No OTAENbHOCTH

A.4.8.

JinctuHr 15: BapuaHT peweHuns

1| javadoc -d doc_gb -sourcepath . -cp ./out ru.gb
2| javadoc -d doc_bg -sourcepath . -cp ./out ru.bg

JloMallHee 3apaHue

— LeHHoCTb 3Tana 3agarth 3agaHue 4519 CaMOCTOATENIbHOMO BbIMOJIHEHUS MEXIY 3aHATUS -

MU.

— TauMuHr 5-10 MUHYT.
— JDeiicTBuA npenogasarens
— [MOACHUTb CTyAEHTaM B KaKOM BU[e BbINOJHATb U CAaBaTb 3a4aH1A
— YTo4YHUTb KTO ByneT npoBepATb paboTbl (NpenogasaTtenb UK PEBbIOBEP)

«
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— O6BbACHUTbL K KOMy 0bpaLaTbCs 3a MOMOLLBIO M FAe NCKaTb NOACKa3Ku
— OBBbACHUTbL rae B3aTb MPOEKT 3aroToBKW NS A3
— 3apaHua
5-25 MWH PelwnTb Bce 3aaaHns (B TOM Uncie «Co 3BE3L0UKOM»), ECIN OHU He Bbln pelleHbl Ha
ceMuHape, 6e3 orpaHM4YeHnn No BPEMeHU;
Bce BapuaHTbl pelleHns Np1MBefeHbl B TEKCTE CEMMHApA Bbllle
10-15 mnH CospaTb docker-koHTerHep 19 hOpPMUPOBAHUSA NONHOM AOKYMEHTALUM NO NPOEKTY

JinctuHr 16: docker-compose-class.yml

1| services:

2| app:

3 image: bellsoft/liberica-openjdk-alpine:11.0.16.1-1

4 command: javadoc -sourcepath /app/src -cp /app/out -d /app/doc -
subpackages ru

5 volumes:

6 - ./bin:/app/out

7 - ./src:/app/src

8 - ./doc:/app/doc

A.4.9. Pedinekcua v 3aBeplueHne ceMUHapa

— Uenb 3tana: MNpMBECTM YPOK K JIOrMYECKOMY 3aBEPLUEHMIO, MOCMOTPETb YTO CTYAEHTaM
YAaN0Ch, YTO BbINIO CNOXHO M Haf, YeM HYXHO ewe nopaboTaTb

— TauMuHr: 5-10 MUHYT

— JDeiicTBUA npenogasartens:

3anpocuTb 06paTHY CBA3b OT CTYAEHTOB.

MoOYepKHUTE TO, UEMY CTYAEHTbI HAYYUSTUCb HA 3aHATUMN.

[anTe pekoMeHaaLMm No PeLlEHNIO 3a4aHNIN, eCNM B 3TOM eCTb HEOBXOANMMOCTb

HanTte kpaTKyt 0bpaTHY0 CBA3b CTYyAEHTaM.

MooenunTech OWYyLEHNEM OT CEMUHapa.

MNobnarogapuTte 3a NpogenaHHyto pabory.
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Bb. CeMuHap: paHHble U PYHKLUU

B.1. WHcTpyMeHTapuii

— lpe3eHTauus ong npenogasaTens, Be4yLero ceMmHap;

— ®oH GeekBrains onsa nposegeHnsa ceMmHapa B Zoom;

— JDK ntobas 11 Bepcum u Bbile;

— IntelliJ IDEA Community Edition gna npakTvkm n npumepos ncnonbdyetcs IDEA.

B.2. UenuceMuHapa

— 3aKpenuTb NoJTyYeHHbIe Ha NIEKL MM 3HAHUS, XPaHEHUS MPUMUTUBHbBIX U CCbISTOYHbIX TUMOB
LaHHbIX;

— [MonyunTb NPaAKTUYECKUIA HABbIK CO30aHNS (YHKLMIA MO ONMUCAHUIO;

— [MonpakTMKoBaTbCs B HamMcaHWM MNPOCTbIX YHKLMUA, MaHUNYAUPYIOLWMX CCbIFIOYHBbIMMU
OaHHbIMU,

B.3. [MnaH-copep>xaHue

Y10 nponcxogut Bpemsa | Cnangpbl | Onucanue
OpraHnsaunoHHbIN | 5 1-5 lNpenopasatenb oXupgaeT CTyAEHTOB, noanep-
MOMEHT XMBaeT aKTUBHOCTb M KOMMYHMKaLMIO B varTe,

03BYyYMaeT Uenn U niaHbl Ha ceMuHap. BaxHo
YNOMSIHYTb, YTO BbINOSIHEHME OOMALLUHUX 3aa-
HUM C NeKuun aBngaeTcs, (akTUYecku, NoAro-
TOBKOW K CEMUHApPY

Quiz 5 6-18 MNpenogasatenb 3aJaET BONPOChI BUKTOPUHDI,
yepes 30 ceKyHO [OEMOHCTpUpPYET cnanga-
NOACKa3Ky M oxumaaeT oTBeToB (4 BOMpoca, no
MUHYTE Ha OTBET)

PaccmoTpenve 3 | 10 19-23 MNpenopaBaTtesib 4EMOHCTPMPYET CBOW BapuaHT
nexkumm pelweHna goMallHero 3agaHmsa C neKumn, Bos-
MOXHO, Mo nNpegBapuTesIbHOMY ONpPocCy, LEMOH-
CTpupyeT 1 pasbmpaeT BapMaHT pelleHmns ogHo-
ro U3 CTYLEHTOB

Bonpocbl 1 otBeTbl | 10 24 MNpenopnasatenb OXupgaeT BOMPOCOB MO TeMe
npoLeaLwen neKummn, BUKTOPUHbI U NPOAEMOH-
CTpupoBaHHOM paboTbl
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Y10 nponcxogut Bpema | Cnangpbl | OnucaHue

3apaHue 1 10 25-28 CpaBHUTb HACKONbKO pasHble MOryT BbITb Npo-
YTEHUS OLHOro W TOro Xe TeXHMYEeCKOoro 3aja-
HUSA - ogHa PYHKUMS ONS OBYX 3HAYEHWUM, BO3-
BpaT 3HauYeHUI, BO3BPAT MHOEKCa, 0bbsaBneHne
MCXOOHOro Maccmaa BHYTPU (DYHKLMM NOUCKA U
Ap);

3apaHue 2 10 29-32 KoppekTHag MaHunynauusa wuHOeKcamMu, Kak
cnencTeme, COKpaleHMe 4mucia BO3MOXKHbIX
NpOXo4oB MO MaccuBy W YCKopeHue paboTbl
NPUIOXEHU

MNepepblB (€cnn Hy- | 5 33 MNpenopasaTenb npepnaraeT CTyaeHTaM nepe-

XKEH) PbIB Ha 5 MUHYT (CTyOQEHTbI FONOCYHoT)

3apaHue 3 20 34-37 dopmurpoBaHMe anroOpUTMUYECKOro MbllIEHNUS
npu pelweHnn 3agavy C OnMCaHMEM BEPXHEro
YPOBHS

3agaHve 4 15 38-41 NoHMMaHMe BHYTPEHHEeNn MexaHuKn paboThbl
(hpenMBOpKa KONNEKLNM, NOBbILIEHNE YPOBHS
abcTpakumMmn HanNnMCaHHOro Koga

3apaHue 5 (Heobga- | 20 42-44 OnuncaHue 6a30BbIX aNIrOPUTMOB MaHMUMNYNALMK

3aT) OAHHbIMW C MPUMEHEHMEM BCNOMOraTeNbHbIX
MacCuBOB

HomawHee 3apa- | 5 45-46 ObbacHUTe [oMallHee 3ajaHue, nogBeauTe

Hue NTOrN ypokKa

Pednekcusa 10 47-48 MpenogaBaTtenb 3anpawmBaeT 0bpaTHYHO CBA3b

OnuTenbHOCTb 125

B.4. Moppo6bHoCTH
B.4.1. OpraHu3auUOHHbI MOMEHT

— Uenb atana: [Mo3UTUBHO HavaTb YPOK, CO34aTb KOMMOPTHYO cpeay ans obyveHus.
— TaWMUHr: 3-5 MUHYT.

— JeucTBua npenogasartens:

MNpe3eHTyeT Ha3BaHMe Kypca (NepBbi pa3) n ceMrHapa;
PacckasbliBaeT HEMHOrO O cebe;

3anpawmnBaeT akTUBHOCTb OT ayaMTOPUM B UaTe;

[Npe3eHTyeT Lenn Kypca n ceMmHapa,;

Mpe3eHTyeT KpPaTKUI NNaH CEMMHapa M YTO CTYAEHT HAY4YMUTCS OenaTb.

Quiz

— Llenb atana: BoeneueHne ayantopum B obpaTHyo CBA3b.
— TauMuHr: 5-7 muHyT (4 BONpoca, No MUHYTE Ha OTBET).

«
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— JDeiicTBUA npenogasarens:
- MpenopaBaTenb 3a4aET BOMNPOChl BUKTOPUHbI, MPeAcTaB/IeHHble Ha Craiaax npe3eH-
Tauuu;
- yepes 30 ceKyHA AEMOHCTPUPYET Cnana-noackasKy U oXxmngaeT OTBETOB.
— Bonpocbl u oTBETbI:
1. Maruueckoe ymcno — ato: (1)
(a) umcnoBas kKoHcTaHTa 6e3 NoACHEHWI;
(b) umcno, noMoraroLee B BbIYUCNEHUIX;
(c) uncnoBas KOHCTaHTa, NpucBanBaemas npu o6bABNEHUM NEPEMEHHON.
2. Kakoe 3HavyeHue byneT coaepaTbCs B NepPeMeHHON a Nocne BbIMO/THEHUS CTPOKM
int a = 10.0£/3.0f; (3)
3. Ckonbko byneT co3maHO OAHOMEPHbIX MAcCMBOB MPW MHULMANM3auuMmM Maccusa
3x3x3? (13)
4.2 + 2 ¥ 2 == 2 << 2 >> 1? (false? 6 !=4)

b.4.3. PaccmoTtpenue [13

— Uenb aTana: [10ACHUTb HEOUEBUAHbIE MOMEHTbI B (hopMynnposke [13 ¢ neKummn, CUHXpPo-
HNU3MPOBATb MPOYMTAHHbIA HA NIEKLMM MaTepuan K Havany ceMuHapa.
— TalMuHr: 15-20 MUHYT.
— JeucTBua npenogasarens:
— lNpenogaBaTenb OeMOHCTPMPYET CBOM BapuaHT peleHns AoMallHero 3agaHus 13
nekuuu;
— BO3MOXHO, N0 NpeaBapuTesibHOMY ONPOCY, AEMOHCTPUpPYET 1 pasbupaeT BapmaHT
peleHna 0gHOro n3 CTy4eHTOoB.
— JloMallHee 3apaHue U3 neKuuu:
- Hanucatb meton «lndp Lesaps», ¢ byneBbiM napameTpom 3awungpoBaHusa/pac-
WM(POBAHNS, M UNCITOBBIM KITHOHUOM,;
BapuaHT peweHus

Jluctnur 17: Wndp Lesaps

private static String caesar(String in, int key, boolean encrypt) {
if (in == null || in.isEmpty())
return null;

final int len = in.length();
char[] out = new char[len];
for (int i 0; i < len; ++1i) {
out[i] = (char) (in.charAt(i) + ((encrypt) ? key : -key));

O 0 N oo W N R

3

return new String(out);

[
o

H
=
[

— Hanucatb meTopn, NpMHMMaloLWLMIN Ha BXOA, MacCuB Yncen 1 napaMeTp n. Metopg, fon-
YKEH OCYLLECTBUTb LMKNMYECKMI (NOCNeaHWIA 3NIEMEHT Npu cOBUre CTAaHOBUTCS Nep-
BbIM) CABWI BCEX 3/IEMEHTOB MacCcKBa Ha N NO3ULMIA;

BapuaHT peweHus

Jlnctunr 18: CoBurosbi MeTop,

«
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private static void shifter(int[] a, int n) {
n %= a.length;
int shift = a.length + n;
shift %= a.length;

for (int 1 = 0; i < shift; i++) {
int temp = a[a.length - 17;
System.arraycopy(a, 9, a, 1, a.length - 1);
a[@] = temp;

Hanucatb MeTon, KOTOPOMY MOXHO nepefaTth B KauecTBe apryMeHTa MaccuB, COCTO-
ALLMA CTPOro U3 eanHuL, U Hynen (Lenble uncna Tuna int). MeTon A0NXKEH 3aMEeHUTb
eVHNLbI B MAaCCUBE Ha HYNK, a HYNW Ha eQMHULbI U He coaepXaTb BETBNEeHWI. Hanu-
caTb KaK MOXHO 6oblle BapnaHToB MeToaa

BapuaHT pelueHus

JluctnHr 19: MiuBepcus

private static void change(int[] a) {
for (int i = 0; i < a.length; i++) {
a[i] =1 - a[i];
/1 a[i] = (a[i] - 1) * -1;
// a[i] = (a[i]l + 1) % 2;
3
3

b.4.4. Bonpocbl n 0TBETHbI

— LeHHoCTb 3Tana 3agaTth 3agaHue 4519 CaMOCTOATENIbHOIO BbIMO/IHEHUS MEX Y 3aHATUS -

MU.

— TaMUHr 5-15 MUHYT
— JDeiicTBuA npenogasarens

MNpenopaBaTtesb OXnaaeT BONPOCOB Mo TeMe npoleLlen Nekunm, BAKTOPUHbBI 1 NPO-
AEMOHCTPUPOBAHHOM paboThbl;

Ecnu npenogasaTens 3aTpyaHAETCSA C OTBETOM, HEOOXOAMMO MAMKO NPEASIOKNUTb CTY-
LLeHTY OTBETUTb Ha €ro BOMPOC Ha cregytoweM ceMmHape (1 He 3abbiTb HANTK OTBET
Ha BOMPOC CTyaeHTal);

MNpennoxXnTb 1 NoKasaTb NYTU CAMOCTOSITE/IbHOrO NOMCKA CTyQeHTOM OTBeTa Ha 3a-
OaHHbI BONPOC;

MNocoBeToBaTb NMTEPATYpPYy Ha TEMY 3a[aHHOI0 BOMNPOCa;

[ononHMTEeNnbHO yKasaTb Ha TO, YTO BCe CBEAEHUS O BbIMOIHEHNSA OOMALUHEro 3a-
OaHUSA, MPOXOXAEHNS BUKTOPUHbBI 1 paboTbl Ha ceMmnHape bblniv pacCMOTpPEHbl B Me-
TOANYECKOM MaTepumarne K 3TOMy Unu npenbiayLumm ypokam.

b.4.5. 3apaHuel

— LUeHHocTb 3Tana basoBaa MaHUNyNAUNSA JaHHbIMW BHYTPU MaccuBa.
— TauMuHr 10-15 MUHYT.
— DeWcTBuA npenogasarens



https://t.me/ivanigorevichfeed

N.N. OBYNHHUKOB

& GeekBrains 126 Telegram: ivanigorevichfeed

— epBble NATb MUHYT YKIOHATLCA OT OTBETOB Ha YTOYHSOLWME BONPOCHI
— MNosACHUTb CTyAEeHTaM LLeHHOCTb onbiTa (CPaBHUTb HACKONbKO pasHble MOryT ObiTb

NPOYTEHUS OQHOIO M TOrO XK€ TeXHUYECKOro 3a4aHns - ogHa yHKUMS ons ABYX 3Ha-
YeHW, BO3BpAT 3HaYEeHWN, BO3BPaT MHAEKCa, 06baBNEeHNe NCXOAHOr0 MacCuBa BHYT-
Py PyHKLMNM NoncKa 1 ap);

- BHﬂaTb3aﬂaHMeprnHaM(ﬂyﬂeHTOB,HOKa3aTbFﬂelMWGHHOCﬂeﬂyeTMCKaTbTepMM-

Han OC;

- Ecnv rpynna cTyOoeHTOB cnpaBuiach C 3aflaHueM, a BpeMeHu octanochb bonee 5 mu-

HYT, BblAaBaTb rpynne 3aaHuns «Co 3BE3004KOMN».

— 3apaHusa:
— 3apaTb OAHOMEpPHbIN MaccmB. HanucaTb MeTo4bl MONCKA B HEM MUHUMAJIbHOMO M MaK-

O O N oUW N R

CUMaJsIbHOIO 3/IEMEHT3,;
BapuaHT pelwieHus

Jnctuur 20: NMonck MMHUMaNIbHOIo 3Ha4YeHUs

private static int findMin(int[] a) { // returns the minimum value
int min = a[@];
for (int i = 1; i < a.length; i++) {
if (a[i] < min) {
min = a[i];
3
3

return min;

*1 MpuBecTn yHKLUMM K KOPPEKTHOMY BUAY M AONONHUTENbHO HanucaTthb el é aBe yHK-

®w N o oA W N R

b.4.6.

UMK Tak, 4Ttobbl nonyunnuch (YeTbipe) PyHKLMM NOMCKA MUHUMANIBHOTO U MaKCu-
MaJsiIbHOr0 KaK 3Ha4YeHund, Tak U MHOEeKCa.
BapuaHT peweHus

NncTtuHr 21: NMonck nHaekca MakCMmMaabHOro 3HadueHud

private static int findMax(int[] a) { // returns the maximum index
int max = 0;
for (int 1 = 1; i < a.length; i++) {
if (a[i] > a[max])
max = i;
3

return max;

3

3apaHue 2

— LleHHocTb 3Tana ONTMMM3aLMA CNOXHOCTM aNropuTMOB Npu pabote ¢ MHOrOMepPHbIMU
MaccuBaMmm.
— TalMuHr 10-15 MUHyT.
— JDeiicTBUA npenogasarens
— [MOACHUTb CTYAEHTaM LLleHHOCTb 3TOr0 OMbiTa (KOPPEKTHAsA MaHUNYNALNA MHOEKCaMMU,

KaK CrneacTBue, COKpallleHne uncna BO3MOXHbIX MPOX040B MO MAacCUBY U YCKOpPeHue
paboTbl NPUNOXEHNS);

- [losCHUTL CTyAeHTaM B KaKOM BuAE BbIMNO/HATb U COABAaTb 3a4aHUA,

«
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— BblgaTb 3agaHue rpynnam CTyOEeHTOB, NOKa3aTb MOe M Kak CKauMBaTb HEOOX0OMMbIN
MHCTPYMEHTapUIn, EC/TN OH eLL,E He YCTAaHOBNEH;

— Ecnu rpynna cTyoeHTOB cnpaBuiach C 3agaHMeM, a BpeMeHu octanocb bonee 5 mu-
HYT, BblAaBaTb FPynmne 3agaHunsa «Co 3BE3A0UKON».

— 3apaHuA

— Co3pgaTtb KBaApaTHbIN LEenoYncieHHbIn MmaccuB (KONM4ecTBo CTPOK 1 cTonbuos oaum-
HaKOBOE), 3aMN0J/IHUTb €ro AMaroHanbHble 31eMEHTbl egUHULAMWN, UCNONb3YSA LMK (b)
BapuaHT pelwieHus

JIncTuHr 22: 3anonHeHmne gnaroHanbHbIX 3/1IEMEHTOB

private static void fillDiagonal(int[][] a) {
for (int i = 0; i < a.length; i++) {
a[i][i] = 1;
a[i][a.length - 1 - i] = 1;

oA W N R

%1 AonucaTtb yHKLMIO BbIBOAA OBYMEPHOIro MaccmBa B KOHCOJb
BapuaHT pewieHus

JInctnHr 23: BoiBOg, MaccmBa B TepMUHanN

private static void printTwoDimArray(int[][] a) {
for (int i = 0; i < a.length; i++) {
System.out.println(Arrays.toString(al[i]));
3

a b W N R

b.4.7. 3apaHune 3

— LeHHocTb 3Tana ®opmmpoBaHne anropuTMUYECKOro MbIlNEHNUS NPU pelleHnmn 3a4ad
OnnMcaHnem BEPXHEro ypoBHS.
— TaMUHr 15-20 MUHYT
— JeucTBua npenopgasarens
— OSICHUTb CTYAEHTaM LLeHHOCTb 3Toro onbiTa (T3 LOBOMBbHO pPefKo HbbIBatOT YETKUMMU
M HUKOTAA He rOBOPSAT MPOrPaMMUCTY, YTO MMEHHO HYXXHO HanucaTb);
- BblgaTtb 3agaHue rpynnam CTyLeHTOB;
- Ecnu rpynna cTygeHTOB crnpaBuiack ¢ 3afilaHMeEM, a BpeMeHu octanoch bonee 5 mu-
HYT, BblAAaTb rpynne 3a4aHne «Co 3BE3A04KON».
— 3apaHuA
— Hanucatb MeToA, B KOTOPbIN NepenaeTcs He NyCcToM OQHOMEPHbIN LEeNoYNCIEHHbIN
MaccuB, MeTop, AO/KEH BEPHYTb true ecnn B MaccMBe eCTb MecTo, B KOTOPOM CyMMa
NeBOW 1 NPaBOM YaCTM Maccmea paBHbl. [pumepbl:

checkBalance([1, 1, 1, || 2, 1]) — true,
checkBalance([2, 1, 1, 2, 1]) — false,
checkBalance([10, || 1, 2, 3, 4]) — true.

ABCTpaKTHasa rpaHuLLa NokasaHa cCMMBOIamMu | |, 3TM CUMBOJIbl B MacCUB He BXOAST.
BapuaHT peweHus
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10
11
12
13
14

JIMCTUHT 24: BapuaHT €O CNOXHOCTbI0 O(n?)

private static boolean checkBalance(int[] a) {
int left = 9;
for (int 1 = 0; 1 < a.length - 1; i++) {
left += a[i];
int right = 0;
for (int j =1 + 1; j < a.length; j++) {
right += a[j];
3
if (left == right) return true;

3

return false;

JIncTrHr 25: BapraHT €co CnoXHocTbio O(2n)

private static boolean checkBalance2(int[] a) {

int sum = 0;

for (int i = 0; i < a.length; i++) {
sum += a[i];

3

if (sum % 2 != @) return false;

int left = 0;

for (int 1 = 0; i < a.length; i++) {
left += a[i];
sum -= a[i];
if (left == sum) return true;

}

return false;

*1 HAMWUCaTb 3TOT XXe MeTo TaKNM O6p8.3OM, yT06bI B HEM NCMNOJSIb30BANCSH TONbKO OoAuVH

O 0 N oo W N R

bR e e
w N P O

b.4.8.

LMK,
BapuaHT peweHus

JInCTuHr 26: * BapunaHT €O CNOXHOCTbIO O(n)

private static boolean checkBalance3(int[] a) {
int lbound = 0;
int rbound = a.length - 1;
int left = 0;
int right = 0;
while (lbound <= rbound) {
if (left > right)
right += a[rbound--7];
else
left += a[lbound++];
3

return left == right;

3apaHue 4

— LleHHOCTb 3Tana [MoOHMMaHWe BHYTPEHHEN MexaHuKn paboTbl (hpenMBOpPKa KONEKLNNA,
NOBbILWEHNE YPOBHA abCTpaKLMM HANMCAHHOIO KoAa.

— TaMUHr 15-20 MUHYT

— JDeiicTBuA npenogasarens

— [OSICHNTb CTYAEHTaM LLEeHHOCTb 3TOr0 onbITa (HanucaHme cO6CTBEHHbIX (PYHKLMI, pe-
anM3yLWMX anropmMTMbl YaCTO NOMOraeT B CUTyaUMsX, KOTAa 3ajava He pellaeTcs

«
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CTaHOapPTHbLIMKW CpeacTBamMm)

— BblgaTb 3agaHue rpynnam CTyOeHToB

— Ecnu rpynna cTyoeHTOB cnpaBuiach C 3agaHMeM, a BpeMeHu octanocb bonee 5 mu-
HYT, BblAaTb FPynmne 3agaHne «Co 3BE30UKON».

— Ecnu Hy»HO, yepe3 7 MUHYT Nocne cTapTa, AaTb NOACKA3KY A9 NepPBON YacTu 3aa-
HUA (cUrHaTypa hyHKLWM OOMKHA CoAepaTh He TONbKO NepeaaBaeMblii MacCuB, HO
M ero Tekyllee 3anosHeHNe, KOTOPOE HYXXHO OTC/eXMBaTb CAMOCTOSATENbHO)

— 3apaHua

— Hanucatb hyHKLUNIO 0o0BaBNeHNs aeMeHTa B KOHEL, MaccmBa TaknM 0bpasom, 4Tobbl
OHa paclupsna Maccme Npu He0bxoaMMOCTH.
34ecb HET CMbIC/1a MOKa3blBaTb He Jly4llee, HO CaMoe NonyAspHOe pelleHne, No3ToMy
MOXHO NPOAEMOHCTPUPOBATL Cpasy BapnaHT pPeLleHns «CO 3BE3A04KOM».

x1 DYHKUMSA OOMKHA BO3BPaLLaTb CCbINIKY HAa BHOBb CO30aHHbI BHYTpUY cebsa Maccus, a
He NCnosb30BaTb rNobanbHbIn
BapuaHT peweHus

Ninctmur 27: * BapunaHTt 6e3 rnobanbHoro maccmsa

int[] add(int[] arr, int current, int value) {

if (current == arr.length) {
int[] temp = new int[arr.length * 27;
System.arraycopy(arr, @, temp, @, arr.length);
arr = temp;

3

arr[current++] = value;

return arr;

O O N o oA W N R

3

PR
= o

// main
int[] array = {1,2};
int size = 2;

[
w N

14 | System.out.println(size + " = " + Arrays.toString(array));
15 |array = add(array, size++, 6);
16 | System.out.println(size + " = " + Arrays.toString(array));

17 |array = add(array, sizet+, 6);

B.4.9. 3apaHue 5 (HeobasaTenbHoe)

— LeHHocTb 3Tana OnucaHne 6a30BbIX aNrOPUTMOB MAHUMYASLNM GAHHBIMWU C MPUMEHEHN-
eM BcrnomoraTtesfibHbIX MacCUBOB.
— TaMUHr 15-20 MUHYT
— JeucTBua npenopgasarens
— Ob6bACHUTL CTyAEeHTaM, B YEM 3aK/HOHAETCHA aNrTOPUTM COPTUPOBKM NOACUYETOM. [ns

COPTUPOBKW NOLACUYETOM aNirOPUTM COBEpLUAET NPOXOL N0 UCXOLHOMY MaccuBy, Nofa-
CUYMTbIBas KOJIMYECTBO NMOBTOPEHNI KX 00 3HAYEHMS, U 3annCbiBas 3Ty MH(opma-
LLMIO B MPOMEXKYTOUHbIN (4aCTOTHbIM) MaccMB. BTopbiM warom anropMtma cosepLia-
eTcs 06x0f BCMOMOraTeslbHOro MaccmBa M 3anmcCb HYXHOMO KOIMYEeCTBa 3HA4YEHMN NO
BO3paCTaHWUIO B UCXO4HbIN MaccmB. CNOXHOCTb COPTUPOBKKU O(2n). Hanpumep:

2[2,1,0,4,3,0,0,1,2] = ¢[3(x0), 2(x1), 2(x2), 1(x3), 1(x4)] = 2[0,0,0,1,1,2,2, 3, 4]

«
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BbloaTb 3agaHue rpynnam CTyaeHToB
Ecnu rpynna cTyQeHTOB cnpaBuiack ¢ 3afaHneM, a BpeMeHu octanock 6onee 5 mMu-
HYT, BblAaTb rpynne 3aaHne «Co 3BE3[,04KOMN».

— 3apaHua

O 0 N oo W N R

S
N PO

B.4.10.

HanucaTb MeTop, OCYLLECTBASAIOLWLNI COPTUPOBKY OAHOMEPHOI0 Macc1Ba NOACHETOM.
BakHoe orpaHuyeHmne COCTOUT B TOM, YTO ANS 3TON COPTUPOBKM AMana3oH 3HAUYEHN M
MCXOOHOro MaccuBa AO/IKEH HAXOAUTBCS B pa3yMHbIX nNpefgenax, Hanpmumep, He 60-
nee 1000.

BapuaHT peweHus

Jinctunr 28: Pigeonhole sort

void pigeon(int[] arr) {
final int min = getMin(arr);
final int max getMax(arr);
int[] freq = new int[max - min + 17;
for (int i = @; i < arr.length; i++)
freq[arr[i] - min]++;

int arrIndex = 0;
for (int i = 9; i < freq.length; i++)
for (int elems = freq[i]; elems > 0; elems--)
arr[arrIndex++] = i + min;

JloMmaliHee 3apgaHue

— LLeHHOCTb 3Tana 3agaTb 3agaHne Aasg CaMoOCTOSATENbHOIO BbINOAHEHUSA MeXxay 3aHATUA-

MU.

— TaWMUHr 5-10 MUHYT.
— DeWcTBuA npenogasarens

MOACHWTbL CTyAEeHTaM B KakOM BUAE BbINOSHATb U COABaTb 3a4aHuMS
YTOUHUTb KTO ByaeT npoBepsaTb paboTbl (NpenogasaTtenib Uv peBbOBEP)
Ob6bACHMTb K KOMY 06paLLaTbCsa 3a MOMOLLbIO U FAe UCKATb NOACKA3KM
O6bSACHUTL Fae B39Tb NPOEKT 3aroToBKM Ans A3

— 3apaHua

5-25 MuH

5-10 MuH

o A W N R

PewnTb BCe 3aaHns (B TOM UMCre «CO 3BE3A0UKON»), ECNN OHU He Bblnn peLleHbl Ha
cemMuHape, 6e3 orpaHn4YeHunn No BPEMEH!;
Bce BapuaHTbl peleHns NnpuBeLeHbl B TEKCTE CeEMUHApa Bbllle
HanucaTb MeToA, BO3BpaLLAOLLNI KONTMYECTBO YETHbIX 3/1EMEHTOB MaccuBa.
countEvens([2, 1, 2, 3, 4])— 3
countEvens([2, 2, 0])—3
countEvens([1, 3, 5])—0

JlncTtuHr 29: CountEvens.java

int countEvens(int[] arr) {
int counter = 0;
for (int i = 0; i < arr.length; ++i) {
if (arr[i] % 2 == @) {
counter++;

3
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)

8 return counter,;

10 MuH Hanwucatb hyHKUMIO, BO3BPALLAOLLYH Pa3HULY MEX Oy CaMbiM 60/1bLLIMM M CaMbIM Ma-
NEeHbKUM 3IeMeHTaMu NepegaHHoro He NycToro MaccuBea.

Jlnctuur 30: Spread.java

int spread(int[] arr) {
int min = arr[@];
int max = arr[0];
for (int i = 1; i < arr.length; ++i) {
if (arr[i] < min) min = arr[i];
6 if (arr[i] > max) max = arr[i];
7 }

8 return max - min;

a b W N R

10 MnH HanucaTb pyHKLMIO, BO3BPALLAOLLYH UCTUHY, eC/TN B NepejaHHOM MacCuBe eCTb ABa
COCeLlHUNX 3N1IEMEHT], C HYNEBbIM 3HAYEHMEM.

JlncTtuHr 31: Zero2.java

boolean zero2(int[] arr) {
for (int i = @; i < arr.length - 1; ++i) {
if (arr[i] == 0 && arr[i + 1] == 0)
return true;

3

return false;

S T G N N

b.4.11. Pednekcusa u 3aseplieHue ceMuHapa

— Uenb 3tana: MNprBECTM YPOK K JIOTMYECKOMY 3aBEpLUEHMIO, MOCMOTPETb YTO CTyAEeHTaM
YA.aN0Cb, YTO BbINIO CNOXHO M Hag, YeM HYXHO ele nopaboTaTb
— TalMuHr: 5-10 MUHYT
— JDeiicTBUA Npenogasarens:
— 3anpocuTb 06paTHYHO CBSA3b OT CTYAEHTOB.
MNoO4YepKHUTE TO, UeMY CTYAEHTbl HAYYUSIUCb Ha 3aHATUN.
[anTe pekoMeHaaLMm No pPeLeHnto 3aJaHnin, ey B 3TOM eCTb He0bXoaANMOCTb
HanTte kpaTKy 0bpaTHY0 CBA3b CTyAEHTaM.
MooennTechb OWYyLLEHNEM OT CEMMHApA.
MNobnarogapuTe 3a npogenaHHyto pabory.
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B. CeMuHap: Knaccbl M 06beKTbl

B.1. WHcTpyMeHTapui

— lpe3eHTauus ong npenogasaTens, Be4yLero ceMmHap;

— ®oH GeekBrains onsa nposegeHnsa ceMmHapa B Zoom;

— JDK ntobas 11 Bepcum u Bbile;

— IntelliJ IDEA Community Edition gna npakTvkm n npumepos ncnonbdyetcs IDEA.

B.2. LUenucemuHapa

- 3aerI'IVITb noJsiyd4eHHble Ha neKunn 3aHaHun4 06 06'beKTaX, HacnenoBaHn 1 I'IOJ'II/IMOp('.bVI3-
me;

- |_|OJ'Iy‘-Il/ITb I'IpaKTl/I‘-IeCKVIl‘;I HaBbIK CO30aHNA KJ1aCCOB MO ONMMNCaHWIO,

— LononHutensHo pPaCcCMOTpPETb NCMOJIb30BaHNE CBOWCTB CTaTU4YHOCTM CyU.LHOCTeVI, Heo4ye-
BAHbIE Clly4dan HeCO6J'II-0,D,eHl/IFI MHKancynaunn;

- HOHpaKTVIKOBaTbCFI B HannMcCaHun NpPOCTbIX K/1aCCOB N MeToA40B, MaHUNYNNPYHOLWKNX CCbl-
JTOYHbIMW OAaHHbBIMW.

B.3. [naH-copep>kaHue

Y10 nponcxogut Bpemsa | Cnangbl | OnucaHue
OpraHn3aunoHHbIN | 5 1-5 MNpenopasaTenb oXupgaeT CTYAEHTOB, Nogaep-
MOMEHT XMBaeT aKTUBHOCTb M KOMMYHMKaLMIO B varTe,

03BYyYMaeT Lenun 1 niaHbl Ha ceMuHap. BaxxHo
YNOMSIHYTb, YTO BbINOSIHEHNE OOMALUHMUX 3a4a-
HUA C NeKuun aBnseTcsd, hakTM4ecKun, Noaro-
TOBKOW K CEMUHApy

Quiz 10 6-24 MNMpenogasatenb 3a4aET BONPOChI BUKTOPUHBI,
yepes 30 ceKyHO [OEMOHCTpUpYeT cnanga-
NoAcCKasKy 1 oxupaeT oTBeToB (6 BONPOCOB, N0
MUHYTEe Ha OTBET)

PaccmoTpenne 3 | 10 25-30 MNpenogaBatenb A4EMOHCTPUPYET CBOM BapuUaHT
nekumm peweHnsa goMallHero 3agaHusa ¢ nNekuum, Bos-
MOXXHO, MO nNpeaBapuUTeIbHOMY ONpPocCy, 4EMOH-
CTpupyeT 1 pasbupaeT BapmnaHT peleHns ogHo-
ro U3 CTyLEHTOB

Bonpockl n otBeTbl | 10 31 [MpenogaBaTtenb OXWOaeT BOMPOCOB MO Teme
npowepglen nekummn, BUKTOPUHbI 1 MPOLEMOH-
CTpUpoBaHHOM paboTbl

3apaHue 1 5 32-35 Co3paHue Knacca n obbekTa.

3apgaHue 2 10 36-40 MaHunynauunsa nHhopmaunen ob obbekTe
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Y10 nponcxogut Bpema | Cnangpbl | OnucaHue

MepepbiB (€ecnn Hy- | 5 41 [MpenogasaTtenb npepsiaraeT CTygeHTaM nepe-

XKEH) pbIB Ha 5 MUHYT (CTYOEHTbl FONOCYHOT)

3apaHue 3 20 42-46 CospaHune U MaHMNynsunsa MHOXecTBamu 06b-
€KTOB

3apaHue 4 15 47-51 MaHunynaumn gaHHbIMKU MO YCII0BUIO, «MacCo-
BOe obcnyxumBaHne»

3apaHune 5 (Heobga- | 15 52-54 CobntogeHrne aToMapHOCTUM MeTOAO0B, He3aBu-

3aT) CUMOCTb METOL0B OT OKPYXXEHUS

IJomawHee 3apga- |5 55-56 ObbAcHUTE poMallHee 3apaHue, nogseauTe

HMe NTOMM ypoka

Pednekcusa 10 57-58 MNpenopaBartenb 3anpawMBaeT obpaTHYO CBS3b

OnuTenbHoOCTb 120

B.4. TMoppo6HOCTU

OpI'aHVI:-’aaIJMOHHbIﬁ MOMEHT

— Uenb atana: [Mo3UTUBHO HavaTb YPOK, CO34aTb KOMMOPTHYIO cpeay ans obyveHus.
— TaWMuHr: 3-5 MUHYT.
— JDeiicTBUA npenopasarens:

- 3anpalwmuBaeT akTUBHOCTb OT ayAUTOPUM B yaTe;

- [pe3eHTyeT Uenn Kypca u ceMmHapa;

— [pe3eHTyeT KpaTKuii NnaH ceMmHapa 1 UYTo CTYOEeHT Hay4yuTCa aenaTb.

Quiz

— Llenb atana: BoeneueHne ayautopumn B obpaTHyo CBA3b.
— TauMuHr: 5-7 MuHyT (4 BONpoca, No MUHYTE Ha OTBET).
— JDeiicTBUA Npenogasartens:
- lMpenogaBaTenb 3a4aET BONPOChl BUKTOPUHbI, MPeAcTaB/IeHHbIe HA Clalaax npe3eH-
Taumu;
- yepes 30 ceKyHA AEMOHCTPUPYET Cnang-noackasKy U oXXungaet OTBETOB.
— Bonpocbl u oTBeTbI:
1. Kakoe cBoncTBO gobaBnsieT KtoueBoe croBo static nonto nnu metony? (2)
(@) HEM3MEHSIEMOCTb;
(b) npuHagneXXHoCTb Knaccy;
(C) NpUHaAANEXHOCTb MPUNOXKEHMUIO.
2. YT0 bbICTPEE, CTEK MNK Ky4a? (1)
(@) kyua;
(b) cTek;
(c) oamHakoBo.
3. na wnHuumanusauum HoBoro obbekTa abContoTHO WAEHTUYHBIMU 3HAYEHUSMU
CBOWCTB NepeaaHHoro obbekTa ncnonbsyetcs (3)
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(@) nycToM KOHCTPYKTOP;
(b) KOHCTPYKTOpP NO-yMONYaHMIo;
(C) KOHCTPYKTOpP KOMMPOBaHMS.
4. NHkancynaumnsa — aTo (2)
(@) apxuBMpoOBaHME NpOEKTa
(b) cokpbiTUe MHthopMaL MK O Knacce
(c) cospaHMe MUKPOCEPBUCHOM apXMTEKTYpbI
5. Hacnepytotcs ot Object (3)
(@) cTpoku
(b) noToku BBOOA-BbIBOAA
(c) nTo, nppyroe
6. dBnaetca nv neperpyska noanmMopmnsMom (2)
(@) ba, 3aTO UCTUHHbIV NONMMOPhU3M
(b) ma, 3To YacTb UCTUHHOrO NonMmopdmsmMa
(c) HeT, aTo He nonMMoptmsm

PaccmoTtpeHue O3

— Uenb atana: [oCHUTb HE OYEBUAHBIE MOMEHTbI B (hopMynunposke [13 ¢ nekummn, CUHXPO-
HNU3MPOBATb MPOYMNTAHHbBIA HAa NEKLMM MaTepuan K Havany ceMuHapa.

— TauMuHr: 15-20 MUHYT.

— JDeiicTBUA npenogasarens:

— lNpenogaBaTtenb AEMOHCTPUPYET CBOW BapuUaHT peleHns AoMallHero 3agaHusa 13
nekuuu;

— BO3MOXHO, N0 NpeaBapuTesIbHOMY OMNpPOCY, AEMOHCTPUPYET N pa3bupaeT BapmaHT
peleHna 0gHOro n3 CTy4eHTOB.

— JomaliHee 3apaHue U3 NIeKLUK:

— Hanwucatb knacc koTa Tak, UTobbl KaxxgoMy 06beKTY KOTa MPMCBaMBAIICS JIMYHbIN MO-
PSAKOBbIN LENOUYNCAEHHbIN HOMED;

BapuaHT peweHus B NPUNOXXeHUU @

— Hanwucatb knaccbl KoTa n cobakm, HacnegHUKN XXUBOTHOIO. Y BCEX eCTb TPU OeNCTBUS:
6exaTb, NNbITb, NpbiraTe. JenCcTBUS NPUHMMAIOT pa3Mep NPensaTCTBMUS M BO3BPaLLAOT
bynes pesynbtaT. Tpu OrpaHMYeHuns: BbICOTa NPbIXXKA, PACCTOSAHME, KOTOPOE XUBOT-
Hoe MoXeT nNpobexaTb, paCCTOAHNE, KOTOPOE XMBOTHOE MOXET nponnbiTh. Cnegyet
y4YecCTb, YTO KOTbI He NtobaT Boay.

BapuaHT pewieHUsa B NPUNOXKEHUN E

- [JobaBnTb MexaHu3M, co3garowmi 25% pa3bpoc 3HAUYEHNIN KAXAOro0 OrpaHUYeHns
A5 KaXX[oro obbekTa.

BapuaHT peweHus

JluctnHr 32: KOHCTPYKTOP € BapnaTUBHOCTbIO

Animal(String type, String name, float maxJump, float maxRun, float maxSwim) {
float jumpDiff = random.nextFloat() * maxJump - (maxJump / 2);
float runDiff = random.nextFloat() * maxRun - (maxRun / 2);
float swimDiff = random.nextFloat() * maxSwim - (maxSwim / 2);

a b w N R
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this.type = type;

this.name = name;

this.maxJump = maxJump + jumpDiff;
this.maxRun = maxRun + runDiff;
this.maxSwim = maxSwim + swimDiff;

Bonpocbl un oTBETHI

— LieHHOCTb 3Tana BosneueHne ayantopum B 0bpaTHy CBS3b, NOSCHEHME HEOUYEBUAHbIX
MOMEHTOB B MaTepuase IeKuum n gpyron npogenaHHom pabore.

— TaMUHr 5-15 MUHYT

— JDeiicTBUA npenogasarens

MpenofaaBaTtenb 0XuMaaeT BOMNPOCOB No TeMe NpoleaLen NekKunmn, BUKTOPUHbI M Npo-
OEMOHCTPUPOBAHHOM PaboThl;

Ecnun npenogaBartenb 3aTpyLHSAETCA C OTBETOM, HEOHXO4MMO MATKO MPEeASIOXMUTb CTY-
LLeHTY OTBETUTb Ha €ro BOMPOC Ha criegytoweM ceMmHape (1 He 3abbiTb HAaNTW OTBET
Ha BOMpoc cTyaeHTal);

MNpennoXxnTb 1 NoKasaTb NyTM CAMOCTOATENIbHOIO NOMCKa CTYAEeHTOM OTBETa Ha 3a-
OaHHbI BONPOC;

MocoBeToBaTb NNTEPATYPY Ha TEMY 3a4aHHOI0 BOMPOCa;

[ONoONHNTENbHO yKa3aTb Ha TO, YTO BCE CBEAEHMUS ANS BbIMO/HEHMS JOMALLHEero 3a-
LaHWS, NPOXOXOEHNSA BUKTOPUHBI 1 paboTbl Ha ceMuHape bbbl pacCMOTpPEHbI B Me-
TOOMYECKOM MaTepuane K 3ToMy UNun NpeablayLmMm ypoKam.

3apaHue 1

— LeHHocTb 3Tana Co3gaHune knacca n obbekTa.
— TaMUHr 5 MUHYT.
— JDeiicTBUA npenogasarens
— epBble NATb MUHYT YKIOHATLCSA OT OTBETOB HAa YTOYHSIOLWLME BONPOCHI
- BbipaTtb 3agaHune CTyaeHTam;
— 3apaHus:
— Cospatb knacc "CotpygHuk”c nonamu: MO, pomkHoCcTb, TenedoH, 3apnnara, BO3-

pacT;
BapuaHT MCMOJTHEHUA Klacca B NPUIIOXKEHUN E

Nnctundr 33: CospaHne obbekTa Knacca

Employee employeelvan = new Employee("Ivan", "Igorevich",
"Ovchinnikov", "8(495)000-11-22",
"developer", 50000, 1985);

3apaHue 2

— LLeHHOCTb 3Tana MaHunynaunsa nHgopmaunen ob obbekTe.
— TauMuHr 10 MUHYT.
— JDeiicTBUA Nnpenogasarens
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MosACHUTL CTyOeHTaM LUEHHOCTb 3TOro OnbiTa (0TKa3 OT BbiBOAA l/IHCbOpMaLI,l/II/I B Tep-

MMHaN U3 CTOPOHHUX 0O6BEKTOB);
MosSICHWUTb CTYAEHTaM B KaKOM BUAE BbINOMHATL U CAABaTb 3a4aHuUs;
Bbioatb 3agaHue rpynnam CTygeHTOB;

Ecnu rpynna cTyOeHTOB cripaBuiachk ¢ 3afaHneM, a BpeMeHu ocTtanock bonee 5 mu-

HYT, BblAaBaTb Fpynmne 3agaHunsa «Co 3BE3A,0UKON»,

— 3apaHua

- Hanucatb hyHKLMIO BbIBOASLLYO BCHO AOCTYMNHY MHopMaLunto 06 o6bekTe
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BapuaHT peweHus

JinctuHr 34: BoiBog, HhopMaummn 06 ob6bekTe B KOHCOSb

public void info() {
System.out.println("Employee{" +

Ilname:lll + name + I\I 1 +

", midName='" + midName + '"\'' +
", surName='" + surName + '\'' +
", position='" + position + '\'' +
H’ phone:ln + phone + |\v| +

", salary=" + salary +
", age=" + getAge() +
l}l);

Takum obpa3om, utobbl hyHKLNA BO3BpaLLana 3HAUYEHME;
BapuaHT pelueHus

Nnctnur 35: Bospat nHhopmaummn o6 obbekTe

@Override
public String toString() {
return "Employee{" +

"mame='" + name + '\'' +

", midName='" + midName + '\'' +
", surName='" + surName + '\'' +
", position='" + position + '\'' +
", phone='" + phone + '\'' +

", salary=" + salary +
", age=" + getAge() +
l}l;

*o CMCHOﬂb3OBaHMeM(DOpMaTMpOBaHMHCTpOK.

©w N o g W N R

BapuaHT pewwieHus

JInctunr 36: GopmaTupoBaHHasa nHpopmaunsa ob obbekte

@Override
public String toString() {
return String.format("Employee{" +
"name="'%s', midName='%s', surName='%s'" +
", position='%s', phone='%s'" +
", salary=%d, age=%d}'",
name, midName, surName, position, phone, salary, getAge());
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3apaHue 3

— LleHHocTb 3Tana Co3gaHue v MaHUNyNALUSA MHOXECTBaMN 06 bEKTOB.
— TalMuHr 20-25 MUHYT.
— JDeiicTBUA npenogasarens

MOACHUTb CTYAEeHTaM LLeHHOCTb 3TOro onbiTa (ONONHUTENBHO HANOMHUTb, UTO Klac-
Cbl CO34At0T A1 NPOrPaMMbl HOBbIN TUM AAHHbIX, a 3HAYUT 06 bEKTAMM MOXKHO MOJIb-
30BaTbhCA TaKXe, KaK W 3apaHee Co34aHHbIMN);

MOACHUTb CTyAEeHTaM B KaKOM BUE BbIMNOMNHATb U CAABaTh 3a4aHNS;

BblgaTb 3a4aHue rpynnam CTyaeHTOoB;

Ecnu rpynna cTyOeHTOB cripaBuiach ¢ 3afaHneM, a BpeMeHu ocTtanoch bonee 5 mu-
HYT, BbldaBaTb rpynmne 3agaHns «Co 3BE30,04KOMN».

— 3apaHua
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Co3patb MaccuB 13 5 COTPYAHUKOB
BapuaHT peweHus

JlncTtuHr 37: MNMpocTton MaccmuB COTPYAHUKOB

Employee ivan = new Employee('"Ivan", "Igorevich",
"Ovchinnikov", "8(495)000-11-22",
"developer", 50000, 1985);

Employee andrey = new Employee("Andrey", "Viktorovich",
"Bezrukov", "8(495)111-22-33",
"fitter", 52000, 1973);

Employee evgeniy = new Employee("Evgeniy", "Viktorovich",
"Delfinov", "8(495)222-33-44",
"project manager", 40000, 1963);

Employee natalia = new Employee('"Natalia", "Pavlovna",
"Keks", "8(495)333-44-55",
"senior developer", 90000, 1990);

Employee tatiana = new Employee("Tatiana", "Sergeevna',
"Krasotkina", "8(495)444-55-66",
"accountant", 50000, 1983);

Employee[] company = new Employee[5];
company[@] = ivan;

company[1] = andrey;

company[2] = evgeniy;

company[3] = natalia;

company[4] = tatiana;

MacCCVB [0J1KeH ObITb Cpasy MHULMANTU3UPOBAH;
BapuaHT pelueHus

JIncTtuHr 38: MHMUnanmsmMpoBaHHbI Maccus

Employee[] employees = { ivan, andrey, evgeniy, natalia, tatiana };

MaccuB JoMKeH BblTb Cpasy NHMLMANM3NPOBAH M He AOMKHO BbiTb CO34aHO A0MOos-
HUTEJbHbIX MEePEMEHHbIX.
BapuaHT peweHus

JinctuHr 39: bes [ONONHUTENbHbIX NEPEMEHHbIX

Employee[] employees = {
new Employee("Ivan", "Igorevich",
"Ovchinnikov", "8(495)000-11-22",
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"developer", 50000, 1985),

new Employee('"Andrey", "Viktorovich",
"Bezrukov'", "8(495)111-22-33",
"fitter", 52000, 1973),

new Employee("Evgeniy", "Viktorovich",
"Delfinov", "8(495)222-33-44",
"project manager", 40000, 1963),

new Employee("Natalia", "Pavlovna",
"Keks", "8(495)333-44-55",
"senior developer", 90000, 1990),

new Employee("Tatiana", "Sergeevna",
"Krasotkina", "8(495)444-55-66",
"accountant", 50000, 1983)

3apaHue 4

— LeHHocTb 3Tana MaHunynauunsa nHdopmaumnen ob obbvekTe.
— TauMuHr 15-20 MUHYT.
— JeucTBuA npenogasarens
— OSICHUTbL CTyHOEHTaM LeHHOCTb 3TOro onbiTa (4acTo BO3HMKAKOT CUTyauuu, Korga

HeobxoQMMO OCyLWEeCTBMUTb (DUABTPALLMIO OAHHbIX MW MAHMNYNPOBATb TOIbKO Ya-
CTbt0 0OBLEKTOB. AOMNONMHUTENBHO YKa3aTb Ha TO, YTO 4YaCTO MeToAbl, MaHUNYINPYHO-
L Me MHOXEeCTBOM OObEKTOB OMMCHIBAKOT BHYTPU KNACCOB, HO 3TO HE COBCEM BEPHbIN
noaxon C TOYKMN 3pEHUS apXUTEKTYPbI, U N0 TaKMe MeToAbl XKenaTeslbHO Co3a4aBaTb
OTAENbHbIN Knacc, Hanpumep, EmployeeWorker);

[MoACHUTbL CTyOEHTaM B KAKOM BUAE BbINOSIHATb M CAaBaTh 3a4aHUS;

BblgaTb 3agaHme rpynnam CTy4eHTOB;

Ecnu rpynna cTygeHTOB cripaBuiack ¢ 3aflaHMeM, a BpeMeHu octanoch bonee 5 mu-
HYT, BblAaBaTb rpynne 3a4aHns «Co 3BE3[,0UYKOMN».

— 3apaHuA
— Co3paTtb MeToq, NoBbIWAKLW MK 3apnnaTy BCeM COTPYAHMKaM cTapuwe 45 net Ha 5000.
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MeTopn, [0KeH NPUHMMAaTb B KayecTBe napameTpa MacCuB COTPYLHMKOB.
BapuaHT pelwieHus

Jlnctmur 40: MeTopg noBbIWeEHMA 3apnaaTbl

// Employee
public void increaseSalary(int amount) {
this.salary += amount;
3
// Main
private static void increaser(Employee[] emp) {
for (int i = 0; i < emp.length; i++) {
if (emp[i].getAge() > 45) {
emp[i].increaseSalary(5000);
b
3
3

// main
for (int i = 0; i < employees.length; i++) {
increaser(employees);

}

HanucaTtb TOT ke MeTopq, HO BO3PacT M pasMep NOBbILLEHNS [0MKHbI 6bITb NapameT-

«
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pamu mMeTopa.
BapuaHT pelueHus

JInctuur 41: NapameTpuU3npoBaHHbIM MEeTOA, NOBbIWEHMS

// Main
private static void increaser(Employee[] emp, int age, int increment) {
for (int i = 0; i < emp.length; i++) {
if (emp[i].getAge() > age) {
emp[i].increaseSalary(increment);
3
}
?

// main
for (int i = 0; i < employees.length; i++) {
increaser(employees, 45, 5000);
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}

*
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HanwucaTtb TOT e MeTo[, B KayeCTBe CTaTUYEeCKOro B KJlacce COTPyaHMKA.
BapuaHT peweHus

JinctunHr 42: CtaTMyeckuim MeTon 1 UCNonb3oBaHMe

// Employee
public static void increaser(Employee[] emp, int age, int increment) {
for (int i = 0; i < emp.length; i++) {
if (emp[i].getAge() > age) {
emp[i].increaseSalary(increment);
3
3
3
// main
for (int i = 0; i < employees.length; i++) {
Employee.increaser(employees, 45, 5000);

O N o U W N R
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3apaHue 5

— LeHHocTb 3Tana CobnogeHne aToMapHOCTN METOA0B, HE3aBUCMMOCTb METO40B, MaHUMy-
NUPYIOLWMX OAHHBIMU OT OKPYXEHUS.
— TauMuHr 10-15 MUHyT.
— JDeiicTBUA npenogasarens
— Ob6paTuTb BHMMaHME Ha TO, YTO MHOTME CTYAEHTbI NblTalOTCS 06BbEANHUTL METOAbI C
MOXOXWUMU aNropuTMaMm, HO 3TO HEBEPHbIN Noaxon, Hy»Ho cobnogaTb aTOMapHOCTb
MeTo0B. BaxkHo, UTobbl pe3ynbTaThl paboTbl HE NevyaTanncb B KOHCOb, @ BO3BpalLlia-
NUCb U3 METOAO0B, YTObbI KOA 6bl1 NEPEHOCHMBbIM;
— BblpaTtb 3agaHue rpynnam CTy4eHToB;
— Ecnu rpynna cTyaeHTOB cnpaBunach ¢ 3ajaHMeM, a BpeMeHU ocTanock bonee 5 mu-
HYT, BblJaBaTb rpynne 3a4aHns «Co 3BE300UKON».
— 3apaHua
- Hanwucatb meToabl (NMpUHMMalOWMe Ha BXOH, MAcCUMB COTPYAHWKOB), BblUUCNSIOLLME
CpeaHuit BO3pacT 1 CPedHIo 3apnfiaTy COTPYAHUKOB, BbIBECTU pe3ynbTaTbl paboThl
B KOHCO/b.
BapuaHT pelueHus
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Jlnctuur 43: MeToabl nogcyéTa cpegHunx

3
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private static float averageSalary(Employee[] emp) {
float result = 0;
for (int i = 0; i < emp.length; i++)

result += emp[i].getSalary();

return result / emp.length;

private static float averageAge(Employee[] emp){
float result = 0;
for (int i = 0; i < emp.length; i++)

result += emp[i].getAge();

return result / emp.length;

JloMalwiHee 3apgaHue

LLleHHOCTb 3Tana 3agaTb 3aaHne 4/ CAaMOCTOATE/IbHOMO BbIMOSTHEHNS MeX Ay 3aHA-

TUAMMNU.

*

*

*

*

5-25 MuH

5-10 MuH
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10-15 mMuH

TauMUHT 5-10 MUHYT.
DelicTBua npenopgasarens

MOSACHUTL CTYAEHTaM B KakOM BU[e BbIMOMHATL U coaBaTb 3a0aHUSA
YTOYHUTb KTO ByaeT npoBepaTb paboThl (NpenoaasaTesnb UK PEBbIOBEP)
O6BACHUTb K KOMY 06pallaTbCa 3a MOMOLLbIO U FOe UCKATb MNOACKa3KK
Ob6bACHUTD rae B3ATb NPOEKT 3aroTOBKWN ANs A3

3apaHus

PewnTb BCce 3agaHuns (B TOM UMCe «CO 3BE3O0UYKON»), €CNM OHU He bbinn pelle-
Hbl Ha ceMuHape, 6e3 orpaHnUYeHnn No BPeMeH!;

Bce BapuaHTbl pelieHnus NpuBeaAeHbl B TEKCTE CEMUHApa Bbilwe

1. HanucaTb NpoTOTUN KOMNapaTopa - MeTo, BHYTPM Kiacca CoTpyaHMKa, Cpas-
HUBAOLWMI OBe OaThl, NpeAcTaBieHHble B BUae TPEX uncen rrrr-mm-aa, 6es uc-
Nosb30BaHMA YCNOBHOMO oneparopa.

Jlnctunr 44: CpaBHeHMe BO3pacTa

//Employee
int bMonth;
int bDay;
/**
* returns
* negative integer if this object birthdate is less (earlier), than given (older)
* positive integer if this object birthdate is more (later), than given (younger)
* zero if this object is the same as given
* */
public int compare(int dd, int mm, int yyyy) {
//day = 0..30, 31 is binary 11111, ok to left shift month by 6
//month = 0..11, 15 is binary 1111, ok to left shift year by 5 more
int empl = bDay + (bMonth << 6) + (birth << 11);
int income = dd + (mm << 6) + (yyyy << 11);
return empl - income;

2. 0OnnwuTe Knacc pykoBoouTend, HaCcnegHMK OT COTPyAHWKA. I'IepeHeCMTe CTa-

«
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TUYECKMIN MeTOop, MOBbILIEHNSA 3apniaThl B KNacC pyKoBOAMTENS, MOANDULNPYIA-
Te MeTof, TakuMM 0b6pasoM, YTobbl OH MOr NOAHATb 3apaboTHYO NNaTy BCeM, KPO-
Me pykoBoguTenen. B oCHOBHOM NporpaMme co3fanTe pyKoBOAMTENS U NOMe-
CTUTe ero B 06LWKnI MaccmB COTPYAHMKOB. oBbICbTE 3apnaaTy BCEM COTPYLAHM-
KaM 1 npocneanTe, Yytobbl 3apniaTa pyKoBOAMTENS HE MOBbICUNACS.

JInctuHr 45: MeHep)Kep - 3TO TOXe COTPYOHUK

// Manager
package ru.gb.jcore;

public class Manager extends Employee {

public Manager(String name, String midName, String surName,
String phone, String position, int salary, int birth) {
super(name, midName, surName, phone, position, salary, birth);
}
public static void increaser(Employee[] emp, int age, int increment) {
for (int i = 0; i < emp.length; i++) {
if (emp[i].getAge() > age) {
if (!(emp[i] instanceof Manager))
emp[i].increaseSalary(increment);

JInctuHr 46: bonee BepHoe NOBbIWEHWE 3aprniaTbl

// main
Employee[] employees = { ivan, andrey, evgeniy /*new Manager(...)*/, natalia, tatiana };
for (int i = 0; i < employees.length; i++) {

Manager.increaser(employees, 45, 5000);

}

Pecnekcus u 3aBeplieHue ceMMHapa

— Uenb atana: MNpMBECTM YPOK K JTOrMYECKOMY 3aBEPLUEHMIO, MOCMOTPETb YTO CTYAEHTaM
yA.a510Ch, YTO BbINIO CNOXHO M HaA, YeM HYXHO elle nopaboTaTb

— TauMuHr: 5-10 MuHYT

— JeiicTBUA Npenogasartens:

3anpocuTb 06paTHYO CBSA3b OT CTYAEHTOB.

MoaYepKHUTE TO, UeMY CTYAEHTbI HAYYUITUCb HA 3aHATUMN.

[anTe pekoMeHaaLMn No peleHnio 3aJaHnin, ecnm B 3TOM eCTb HE0BX0ANMOCTb
[aliTe KpaTKyt 06paTHYIO CBA3b CTYAEHTaM.

MopoenuTech OLLyLLeHMEM OT ceMMHapa.

MobnaromapuTe 3a NpoAenaHHyto paboTy.
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NMpuno)xeHus

A. J[domalHee 3agaHue 1

Jlnctunr 47: Kot

package ru.gb.jcore;

public class Cat {
private static final int CURRENT_YEAR = 2022;
private static int id = ©;

private String name;
private String color;
private int birthYear;
public int uid;

Cat (String name, String color, int age) {
setBirth(age);
this.name = name;
this.color = color;
this.uid = ++id;
3
private void setBirth(int age) {
this.birthYear = CURRENT_YEAR - age;
3
public int getUid() {
return uid;
3
public String getColor() {
return color;
3
public int getAge() {
return CURRENT_YEAR - birthYear;
3
public String getName() {
return name;

3

b. [OoMallHee 3apaHue 2

NnctunHr 48: O6LWwWKMin Knacc }XMBOTHOIO

package ru.gb.jcore.marathon;

import java.util.Random;

public abstract class Animal {
static final int SWIM_FAIL

static final int SWIM_OK = 1;
static final int SWIM_WTF = -

0;
1;

private String type;

private String name;

private float maxRun;

private float maxSwim;

private float maxJump;

private final Random random = new Random();

Animal(String type, String name, float maxJump, float maxRun, float maxSwim) {

«
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this.type = type;
this.name = name;
this.maxJump = maxJump;
this.maxRun = maxRun;
this.maxSwim = maxSwim;

3

String getName() {
return this.name;

3

String getType() {
return this.type;

3

float getMaxRun() {
return this.maxRun;

3

float getMaxSwim() {
return this.maxSwim;

3

float getMaxJump() {
return this.maxJump;

3

protected boolean run(float distance) {
return (distance <= maxRun);

3

protected int swim(float distance) {
return (distance <= maxSwim) ? SWIM_OK : SWIM_FAIL;

3

protected boolean jump(float height) {
return (height <= maxJump);

3

NnctuHr 49:; Kot

package ru.gb.jcore.marathon;
public class Cat extends Animal {

Cat(String name) {
super("Cat", name, 2, 200, 1);
3

@Override
protected int swim(float distance) {
return Animal.SWIM_WTF;

3

NunctuHr 50; Cobaka

package ru.gb.jcore.marathon;
class Dog extends Animal {
Dog(String name, float maxJump, float maxRun, float maxSwim) {

super("Dog", name, maxJump, maxRun, maxSwim);

3

Jlnctuur 51: MapacdoH

«
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package ru.gb.jcore.marathon;
public class Marathon {
public static void main(String[] args) {
Cat c = new Cat("Barseek");
Cat c@ = new Cat("Moorzeek");
Dog d = new Dog("Toozeek", ©.5f, 500, 10);
Dog dO = new Dog("Shaareek", 0.5f, 500, 10);
Animal[] arr = {c, c@, d, do};
float toJump = 1.5f;
float toRun = 350;
float toSwim = 5;
for (int i = @; i < arr.length; i++) {
String nameString = arr[i].getType() + " " + arr[i].getName() + " can ";
String eventName = String.format("jump max %.2fm. Tries to jump ", arr[i].getMaxJump());
String eventResult = (arr[i].jump(toJump)) ? "succeed" : "fails";
System.out.println(nameString + eventName + toJump + "m and " + eventResult);
eventName = String.format("run max %.2fm. Tries to run ", arr[i].getMaxRun());
eventResult = arr[i].run(toRun) ? "succeed" : "fails";
System.out.println(nameString + eventName + toRun + "m and " + eventResult);
int swimResult = arr[i].swim(toSwim);
eventName = String.format("swim max %.2fm. Tries to swim ", arr[i].getMaxSwim());
eventResult = (swimResult == Animal.SWIM_OK) ? "succeed" : "fails";
if (swimResult == Animal.SWIM_WTF)
eventResult = "too scared to enter the water";
System.out.println(nameString + eventName + toSwim + "m and " + eventResult);
3
3
3
B. [Mpaktuueckoe sapaHue 1
Jinctuur 52: CoTpygHUK
package ru.gb.jcore;
public class Employee {
private static final int CURRENT_YEAR = 2022;
String name;
String midName;
String surName;
String position;
String phone;
int salary;
int birth;
public Employee(String name, String midName, String surName,
String phone, String position, int salary, int birth) {
this.name = name;

thi
thi
thi
thi
thi
thi

3

public

s.midName = midName;
s.surName = surName;
s.position = position;
s.phone = phone;
s.salary = salary;
s.birth = birth;

String getName() {



https://t.me/ivanigorevichfeed

& GeekBrains 145

N.N. OBYMHHNKOB
Telegram: ivanigorevichfeed

return name;

3

public String getMidName() {
return midName;

3

public String getSurName() {
return surName;

3

public String getPosition() {
return position;

3

public void setPosition(String position) {
this.position = position;

3

public String getPhone() {
return phone;

3

public void setPhone(String phone) {
this.phone = phone;

3

public int getSalary() {
return salary;

3

public void setSalary(int salary) {
this.salary = salary;

3

public int getAge() {
return CURRENT_YEAR - birth;
3
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I CemuHap: 06paboTka UCKNIOUEHUU

r-1. WHcTpyMeHTapuu

— lpe3eHTauus ong npenogasaTens, Be4yLero ceMmHap;

— ®oH GeekBrains onsa nposegeHnsa ceMmHapa B Zoom;

— JDK ntobas 11 Bepcum u Bbile;

— IntelliJ IDEA Community Edition gna npakTvkm n npumepos ncnonbdyetcs IDEA.

r.2. UenucemuHapa

— 3aKpenuTb NosyYEeHHbIEe Ha NTEKLLUN 3HAHWS 00 NCKNIOYEHMAX;

— lonpaKTrMKoBaTbCs B HaNMCaHUM COBCTBEHHbIX KTACCOB UCKITOUYEHWUIA;
— Co3paHue, BbibpacbiBaHMe 1 06paboTka MCKOYEHN;

— 06paboTKa MCKNYEHNI B CTUNE «A,0 3axBaTa pecypca»;

— [Mpobpoc NCKNHOUYEHM BbIlLE NO CTEKY.

r.3. nMnaH-copep)xaHue

Y10 nponcxogut Bpemsa | Cnangpbl | Onucanue
OpraHnsaunoHHbIN | 5 1-5 lNpenopasatenb oXupgaeT CTyAEHTOB, noanep-
MOMEHT XMBaeT aKTUBHOCTb M KOMMYHMKaLMIO B varTe,

03BYyYMaeT Uenn U niaHbl Ha ceMuHap. BaxHo
YNOMSIHYTb, YTO BbINOSIHEHME OOMALLUHUX 3aa-
HUM C NeKuun aBngaeTcs, (akTUYecku, NoAro-
TOBKOW K CEMUHApPY

Quiz 5 6-18 MNpenogasatenb 3aJaET BONPOChI BUKTOPUHDI,
yepes 30 ceKyHO [OEMOHCTpUpPYET cnanga-
NOACKa3Ky M OXXnaaeT 0TBeTOB (6 BOMNPOCOB, MO
MUHYTE Ha OTBET)

PaccmoTpenve 3 | 10 19-23 MNpenopaBaTtesib 4EMOHCTPMPYET CBOW BapuaHT
nexkumm pelweHna goMallHero 3agaHmsa C neKumn, Bos-
MOXHO, Mo nNpegBapuTesIbHOMY ONpPocCy, LEMOH-
CTpupyeT 1 pasbmpaeT BapMaHT pelleHmns ogHo-
ro U3 CTYLEHTOB

Bonpocbl 1 otBeTbl | 10 24 MNpenopnasatenb OXupgaeT BOMPOCOB MO TeMe
npoLeaLwen neKummn, BUKTOPUHbI U NPOAEMOH-
CTpupoBaHHOM paboTbl

3apaHue 1 30 25-35 CKBO3HOe 3afaHune, coctosuee 3 0bbACHeHUI
B 6 NyHKTax, 06a3aTenbHbIX K UCMONTHEHUO. Bcé
3ajaHue BbIOAETCS Cpasy LeIMKOM U ABMSeTCs
HeOoeNMnUMbIM.
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Y10 nponcxogut Bpema | Cnangpbl | OnucaHue
MepepbiB (€ecnn Hy- | 5 36 [MpenogasaTtenb npepsiaraeT CTygeHTaM nepe-
XKEH) pbIB Ha 5 MUHYT (CTYOEHTbl FONOCYHOT)
3apaHuve 2 40 37-49 CKBO3HOE€ 33aaHue, cocTodllee n3 obbacHeHun

B 6 NyHKTax, 06a3aTenbHbIX K UCMONTHEHUO. Bcé
3ajaHue BbIOAETCSH Cpasy LEeIMKOM U aBnseTcs

HEe4EeNMMbIM.
JomawHee 3apga- | b 50-51 ObbsAcHMTE pOoOMallHee 3afaHue, nogseguTe
HMe NTOrM ypoka
Pednekcua 10 52-53 MNpenogaBaTtenb 3anpalwmBaeT 0bpaTHYH CBA3b

OnntenbHOCTb 120

r.4. nMoppo6bHocTH

OpraHusauMoHHbII MOMEHT

— Uenb atana: [Mo3UTUBHO HavaTb YPOK, CO34aTb KOMMOPTHYO cpeay ans obyveHus.
— TaWMUHr: 3-5 MUHYT.
— DeWcTBUA npenogasarens:

- 3anpalwmvBaeT akTUBHOCTb OT ayAUTOPUM B yarTe;

— [pes3eHTyeT Lenu Kypca 1 ceMmmHapa;

— [pe3eHTyeT KpaTKuiA NnaH ceMmHapa 1 YTo CTYAEHT Hay4yuTca aenatb.

Quiz

— LUenb aTana: BoBneueHve aygutopun B 06paTHyO CBA3b.
— TauMuHr: 5-7 muHyT (4 BONpoca, No MUHYTE Ha OTBET).
— JeucTBua npenogasarens:
- lMpenopaBaTenb 3a4aET BOMNPOChl BUKTOPUHbI, MPeacTaB/ieHHble Ha Crnaiaax npe3eH-
Taumu;
- yepes 30 ceKyHA AEMOHCTPUPYET Cnang-noackasKy U oXXmngaet OTBETOB.
— Bonpocbl n oTBeTbI:
1. MNepeuncneHune — aTo: 2
(@) maccus
(b) knacc
(c) obbekT
2. VIHKkancynaums ¢ UCnonb30BaHMEM BHYTPEHHMX K1accoB: 2
(a) ocTaéTtcs HeM3MeHHom
(b) yBennumnsaetcs
(c) ymeHbluaeTcs
3. 06paboTumnk nckntoueHnin — aTo obvekT, paboTtarowmim 1
(a) B cneuvanbHOM NOTOKE
(b) B cneunanbHoM pecypce
(c) B cneuwnasnbHbil MOMEHT
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4. CtekTpeMnc - 310 2
(@) YacTb NOTOKA BbIMOSIHEHUS MPOrPaMMbl;
(b) yacTb 06beKTa UCKITHOYEHUS;
(c) yacTb MHopMaLMM B OKHE OTNadumMKa.

PaccmotpeHue O3

— Lenb atana: [10S9CHUTbL HE oYEBUOHbIE MOMEHTHI B hopMynnposBke 13 ¢ neKuum, CUHXpo-
HMW3UPOBATb MPOUMTAHHbBIN HA NEKLMM MaTepuan K Hayany CeMmHapa.
— TauMuHr: 15-20 MUHYT.
— JDeiicTBUA Nnpenogasartens:
— lNpenopgaBaTtenb AeMOHCTPUMPYET CBOM BapWaHT peleHns AOoMallHero 3agaHunsa ums
nekumu;
— BO3MOXHO, MO NpeaBapuTeslbHOMY OMNpPOCY, AEMOHCTPUPYET N pa3bupaeT BapmaHT
peLleHnsa 0gHOro n3 CTyaeHToB.
— [loMallHee 3apgaHue U3 NeKLuu:
- HanuwwuTe aBa HacnepgHuka knacca Exception: owmnbka npeobpasoBaHnsa CTPOKK U
owmnbka npeobpasoBaHmsa ctonbua.
BapuaHT peweHus

JInctnHr 53: MpocTble HacNneaHMKM

private static final class ColumnMismatchException extends RuntimeException {
ColumnMismatchException(String message) {
super("Columns exception: " + message);
3
3

private static final class NumberIsNotNumberException extends RuntimeException {
NumberIsNotNumberException(String message) {
super("Not a number found: " + message);
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- Pa3pa60Ta|7|Te NCKTOUYEHUS-HACNEOHNKN TaK, YTObbl OHM VIHCbOpMI/IpOBaJ'II/I NnoJib30-
BaTend B cbopMaTe O)-KI/I,EI,aHl/Ie/peaJ'IbHOCTb.

NnctnHr 54: CoctaBHOe coobuleHune

private static final class RowMismatchException extends RuntimeException {
RowMismatchException(int expected, int current, String value) {
super(String.format("Rows exception: expected %d rows. Received %d rows in '%s' string",
expected, current, value));

o A W N R

- ONS NPOBEPKM HaNMLWMUTe NporpaMmMmy, npeobpasytolLyo KBagapaTHbIN MacCcuB LesblxX
yncen 5x5 B CyMMy uncesn B 3TOM MaccuBe, Npu 3TOM, NporpamMmma AosKHa BbiIbpocuTb
WCKJ/THOUEHME, €CNU CTPOK UK CToNBL0B B UICXOAHOM MaccuBe OKaxkeTcs He 5.
BapuaHT pelueHUs NpepcTaB/ieH B NPUIOXKEHUN @


https://t.me/ivanigorevichfeed

N.N. OBYNHHUKOB

& GeekBrains 149 Telegram: ivanigorevichfeed

Bonpocbl u oTBETHI

— LeHHoCTb 3Tana 3agaTth 3agaHue 419 CaMOCTOATE/IbHOMO BbIMO/THEHUS MEXAY 3aHATUS -

M.

— TaMUHr 5-15 MUHYT
— JDeiicTBuA npenogasarens

MpenofaBaTenb 0XuKaaeT BONPOCOB No TeMe npolleaLlein NnekKumnmn, BUKTOPUHbI U Npo-
OEMOHCTPUPOBAHHOM PaboThl;

Ecnun npenogaBaTtenb 3aTpyAHSAETCSA C OTBETOM, HEOHXO4MMO MATKO MPEeAsIOXMUTb CTY-
LLEeHTY OTBETUTb Ha €ro BOMPOC Ha criegytoweM ceMmHape (1 He 3abbiTb HANTW OTBET
Ha Bonpoc cTyaeHTal);

MpennoXnTb 1 NokKasaTb NyTM CAMOCTOATENIbHOIO NOMCKa CTYAEeHTOM OTBETa Ha 3a-
OaHHbI BONPOC;

MocoBeToBaTb NNTEPATYPY Ha TEMY 3aJaHHOI0 BOMPOCa;

[oNoNHUTENbHO yKa3aTb Ha TO, YTO BCe CBEAEHUS ANS BbIMO/HEHMS OOMalLHero 3a-
[aHUS, NPOXOXOEHNSA BUKTOPUHBI 1 paboTbl HA ceMUHape Bblin pacCMOTPEHbI B Me-
TOOQMYECKOM MaTepuane K 3ToMy UNu NpeablayLumm ypokam.

3apaHue 1

— LLeHHOCTb 3Tana HanncaHne NoYTH NONHOLLEHHOM MEeXaHUKKN No KpaTkomy T3.
— TauMuHr 25-30 MUHYT.
— JeiicTBUA NpenogaBarens

BblgaTb 3agaHue CTyaeHTaMm;
MoapobHO 06BACHUTL, YTO MMEHHO TpebyeTcsa OT CTyAeHTOB, n3beras ynoMmHaHUS
KOHKPETHbIX A3bIKOBbIX KOHCTPYKLUN.

— 3apaHue: Knacc «[1poBepka NornmHa n naponsa».

1.

5.
6.

Co3paTtb CTaTUYECKMA METOL, KOTOPbIN NPUHUMAET Ha BXo4, Tpu napametpa: Login,
password n confirmPassword.

. OnuHa login ponxHa 6biTb MeHbwe 20 cnmBonoB. Ecnm Login He cooTBeTCTBYET

aTomy TpeboBaHmto, Heobxoanmo BbibpocuTb WrongLoginException.

. OnnHa password gomkHa 6biTb He MeHbwe 20 cumBONOB. TakXe password u

confirmPassword ponmkHbl 6bITb paBHbl. ECn password He COOTBETCTBYET 3TUM
TpeboBaHuaMm, Heobxoanmo BbiIbpocnTb WrongPasswordException.

. WrongPasswordException nWrongLoginException — nonb3oBaTenbckue Knac-

Cbl UCK/THOUYEHUS C OBYMS KOHCTPYKTOPaMuM —- OAUH NO YMOYaHUIO, BTOPOM MPUHU-
MaeT napaMeTpbl UCKIUYEeHMs (HEBEPHble OaHHble) 1 BO3BpaLLLaeT Nonb3oBaTesto B
BUOE «OXMNAANO0Ch/DaKTUUECKN».

B ocHOBHOM Knacce nporpammbl HeobxoomMmMo no-pasHomy obpaboTaTb MCKNKOUEHUS.
MeTopn Bo3BpalLaeT true, ecnum 3HavyeHusa BepHbl N false B NPOTUBHOM Cryyae.

BapuaHT UCMOJIHEHUS KNacca B NPUIIOXKEHUU E
BapuaHT MappyTa pelueHus 3agaum

NnctuHr 55: OnmncaHme knacca UCKJIIYEHUA NorMHa

1 |public static class WrongLoginException extends RuntimeException {
2 private int currentLength;

«
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3 public WronglLoginException(int currentLength) {
4 super();
5 this.currentLength = currentLength;
6 }
7
8 @Override
9 public String getMessage() {
10 return String.format("Your login is of incorrect length, expected < 20, given %d.",
11 currentLength);
12 3
13 |3
JInCcTuHr 56: CDOpMI/IpOBaHVIe COO6LLI,€HVIFI 0na Knacca MCKKYeHNA napond
1 |public static class WrongPasswordException extends RuntimeException {
2 private int currentLength;
3 private boolean matchConfirm;
4 public WrongPasswordException(int currentLength, boolean matchConfirm) {
5 super();
6 this.currentLength = currentLength;
7 this.matchConfirm = matchConfirm;
8 3
9
10 @Override

i
[

public String getMessage() {
boolean badlen = currentLength <= 20;
return String.format("Your password is of %scorrect length%s %d. Password %smatch the

bR
w N

confirmation.",
14 ((badlen) ? "in" : ""),
15 ((badlen) ? ", expected > 20, given" : ","),
16 currentLength,
17 (matchConfirm) ? "" : "doesn't ");
18 3
19 |}

JlnctuHr 57: CospgaHne TeCcToBOM cpenbl

1 |public static void main(String[] args) {
2 String[ ][] credentials = {
3 {"ivan", "1i2v3a4n5i6v7a8n91011", "1i2v3a4n5i6v7a8n91011"}, //correct
4 {"1i2v3a4n5i6v7a8n91011", "", ""}, //wrong login length
5 "ivan", "1i2v3a4n5i6v7a8n91011", "1i2v3a4n5"}, //confirm mismatch
6 {"ivan", "1i2v3a4n5", "1i2v3a4n5"},//wrong password length
7 "ivan", "1i2v3a4n5", "1i"} //wrong password length and confirm mismatch
8 s
9 for (int 1 = @; i < credentials.length; i++) {
10 try {
11 System.out.println(checkCredentials(credentials[i][@], credentials[i][1],
credentials[i][2]));
12 } catch (WrongLoginException e) {
13 e.printStackTrace();
14 } catch (WrongPasswordException e) {
15 System.out.println(e.getMessage());
16 3}
17 3
118 |3}
Jlnctunr 58: MeTtopn npoBepkHy
1 |public static boolean checkCredentials(String login, String password, String confirmPassword) {
2 boolean conf = password.equals(confirmPassword);
3 int llen = login.length();
4 int plen = password.length();
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1 |}

if (llen >= 20)

throw new WrongLoginException(llen);

else if (plen < 20 || !conf)

throw new WrongPasswordException(plen, conf);

else

return true;

3apaHue 2

— LLleHHOCTb 3Tana HanncaHne Habpocka neT-npoeKTa, NOBTOpeHne nHgopmaunm 06 OOTT,
paboTa c CKNOYEHUAMN.
— TalMuHr 35-40 MUHYT.
— JDeiicTBUA npenopasarens
- BblpaTtb 3agaHue CTyaeHTamMm;
— MoapobHO 06BACHUTL, UTO MMEHHO TpebyeTcs OT CTyAeHTOB, n3beras ynoMmHaHMS

KOHKPETHbIX A3bIKOBbIX KOHCprKLLMPI.

— 0bpaTtnTb BHMMaHMe Ha NOpPSAoK 06paboTKM MCKNKOUYEHWIA, NOBTOPHAS NOMbITKA Ky-

MUTb TOBap MOXET NPOU3BOAUTLCS TOJIbKO TOrAa, KOrAa oCTasibHble napameTpbl No-
KYMKW y>Ke NpOBEpPEHbI.

— 3apaHue: Knacc «IMynsauma uHTepHeT-MarasmHa».

1.

6.

Hanucatb knaccel nokynatens (PUNO, Bo3pacT, TenedoH), ToBap (Ha3BaHue, LeHa) 1
3aka3 (0bbeKT nokynartesnb, 06bEKT TOBap, LLeN0YNCNIEHHOE KOIMYECTBO).

. Co3gaTb MaccuB nokynatenen (MHMUMANM3MpoBaTb 2 3/IEMEHTa), MacCUB TOBApOB

(MHUUManM3MpoBaTb 5 3/IEMEHTOB) N MaccMB 3aKa3oB (NycTon Ha 5 aneMeHTOoB).
Co3paTb CTaTUYECKMIA METO[, «COBEPLUMTbL MOKYMKY» CO CTPOKOBbIMK MapameTpamy,
COOTBETCTBYIOLWMMM NoNSM 0b6bekTa 3aKkasa. MeToq, OoNKeH BepHYTb 0O6bEKT 3aKasa.
Ecnu B MeToa nepenaH HeCcyLWeCcTBYOWMA NoKynaTeb — MeTo, OOMXKEH BblIbpoCcuTb
ncknoveHmne CustomerException, ecnv nepegaH HecyLLECTBY WM TOBap, MeTop,
LO/KeH BbIbpocuTb nckntoueHmne ProductException, ecnu 66110 NnepegaHo oTpu-
LaTenbHOE MMM CUWKOM bornbliue 3HaveHne konudvecTtBa (Hanpumep, 100), meTton
OONXEH BbIbpocuTb UcKkNtoUYeHne AmountException.

. BbI3BaTb MeTO[ coBepLUEHUNS MOKYNKN HECKOBbKO pa3 TakmMM obpasom, 4tobbl 3anon-

HUTb MacCUB NMOKYNOK BO3BpaLL,aeMbiMn 3Ha4eHnssMn. O6paboTaTb NCKIIIOUEHUS crie-
aywowmm obpasom (B 3agaHHOM NOpPSAKe):
— ecnu bbin NnepefaH HeBEPHbIV TOBAp — BbIBECTU B KOHCOJb coobLeHme 06 owwmnb-
Ke, He CoBepLUaTb AaHHY NOKYMKY;
— ecnu bb110 NepefaHo HEBEPHOE KONMMYECTBO — KYyNUTb TOBap B konnyecTse 1;
— ecnu 6bin nepefaH HeBEPHbIV NOIb30BaTESNb — 3aBEPLWNTb PaboTy NpUIoXeHUs
C UCKJIIOYEHMEM.
BblBECTN B KOHCOJIb UTOFOBOE KOJIMYECTBO COBEPLUEHHbIX MOKYMOK MOC/e BbliMOsHe-
HWS OCHOBHOIO KOAA NPUIOXEHNS.

BapuaHT UCMOJIHEHUS Klacca B NPUIOXKEHUU E
BapuaHT MappyTa pelueHus 3agaum

JlnctuHr 59: Co3spaHme 6a30BbIX KnaccoB (MOEHTUYHO)

«
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private static class Item {
String name;
int cost;

public Item(String name, int cost) {
this.name = name;
this.cost = cost;

3
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@Override
public String toString() {
return "Item{name='" + name + "', cost=" + cost + "}";

=
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JinctunHr 60: Co3paHne nonb3oBaTENbCKUX UCKTHOUYEHUM

public static class CustomerException extends RuntimeException {
public CustomerException(String message) {
super(message);

3

a b W N R

JlnctuHr 61: CospaHne MaccuBoB

private final static Customer[] people = {
new Customer("Ivan", 20, "+1-222-333-44-55"),
new Customer('"Petr", 30, "+2-333-444-55-66"),
s
private final static Item[] items = {
new Item("Ball", 100),
new Item("Sandwich", 1000),
new Item("Table", 10000),
new Item("Car'", 100000),
new Item("Rocket", 10000000)

O 0 N o U W N R

PR
o

3

private static Order[] orders = new Order[5];

[
N

JIncTuHr 62: OnnucaHne TeCTOBOM Cpeabl

Object[][] info = {
{people[@], items[O@], 1}, //good
{people[1], items[1], -1}, //bad amount -1
{people[@], items[2], 1503}, //bad amount >100
{people[1], new Item("Flower", 10), 1}, //no item
{new Customer("Fedor", 40, "+3-444-555-66-77"), items[3], 13}, //no customer
b
int capacity = 0;
int i = 0;
while (capacity != orders.length - 1 || i != info.length) {
try {
orders[capacity] = buy((Customer) info[i][0], (Item) info[i][1], (int) info[i][2]);
capacity++;
} catch (ProductException e) {
e.printStackTrace();
} catch (AmountException e) {
orders[capacity++] = buy((Customer) info[i][0], (Item) info[i][1], 1);
} catch (CustomerException e) {
throw new RuntimeException(e);
} finally {
System.out.println("Orders made: " + capacity);

O O N o oA W N R
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3

++1i;

N
w
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JlncTuHr 63: HanucaHne 1 oTnapgkKa OCHOBHOIro Mmetoaa

3
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private static boolean isInArray(Object[] arr, Object o) {
for (int i = 0; i < arr.length; i++)

if (arr[i].equals(0)) return true;

return false;

public static Order buy(Customer who, Item what, int howMuch) {
if (!isInArray(people, who))

throw new CustomerException("Unknown customer: " + who);

if (!isInArray(items, what))

throw new ProductException('"Unknown item: " + what);

if (howMuch < @ || howMuch > 100)

throw new AmountException("Incorrect amount: " + howMuch);

return new Order(who, what, howMuch);

JomallHee 3afaHne

— LLeHHOCTb 3Tana 3agaTb 3afaHne Oag CaMOCTOATENbHOIO BbINOMHEHUSA Mexnay 3aHATUA-

MW.

— TauMuHr 5-10 MUHYT.
— JDeiicTBUA npenogasarens

MoSICHUTb CTYAEHTaM B KakoM BUAE BbINONHATL U CAaBaTh 3a4aHuUS
YTOUHUTb KTO ByaeT npoBepsaATh paboTbl (MpenogaBaTenb UK PeBbOBEP)
O6BbACHMTL K KOMY 06palLaTbCsa 32 MOMOLLbIO U FAe UCKATb NOACKA3KM
Ob6bACHUTD rOe B3ATb NPOEKT 3aroTOBKWN ANs O3

— 3apaHusa

5-25 MuH

15 MuH

o A W N R

10
11
12
13
14

BbiNONHWTbL BCe 3a4aHNSI CEMMHAPA, €CNM OHU He Bblnn pelleHbl, 6e3 orpaHnYeHu
Mo BpeMeHu;

Bce BapuaHTbl pelieHus NpuBepeHbl B TEKCTEe CEMUHApa Bbllle

1. B knacc nokynartens nobaBuTb nepevncrneHmne c reHgepamm, nobasuTb B COTPYL-
HMKa CBOMCTBO «MOJ1» CO 3HAYE€HNEM CO30aHHOro nepeyncrnenmns. LobaButb rettepsl,
ceTTepsl.

JlnctuHr 64: Ceonctea COTpygHUKaA

enum Genders{MALE, FEMALE};

/...

Genders gender;

public Employee(String name, String midName, String surName, String phone, String position,
int salary, int birth, Genders gender) {

/] ...

this.gender = gender;

3

public Genders getGender() {
return gender;

3

public void setGender(Genders gender) {

«
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16
17

20-25 MuH

© O N oA W N R

o =
5 w N P O

15
16
17
18
19
20
21
22

this.gender = gender;

2. 06aBMTb B OCHOBHYIO NporpamMMmy nepevncieHme ¢ npasgHnukammn (HeT npasgHu-
Ka, HoBbIl [0, 8 MapTa, 23 cheBpans), HanucaTb MeToA, NPUHMMAIOLLLNIA MacCUB CO-
TPYAHWKOB, NO34PaBNSOLWMNIA BCEX COTPYAHNKOB ¢ HOBbIM [040M, XXeHLWMH ¢ 8 MapTa,
a MYXUMH c 23 cheBpans, ecnmn cerogHa CoOoTBETCTBYOLWMIN OEHb.

JInctuHr 65: MNpasgHukn

enum Parties{NONE, NEW_YEAR, MARCH_8, FEB_23}
private static final Parties today = Parties.NONE;

private static void celebrate(Employee[] emp) {
for (int i = 0; i < emp.length; i++) {
switch (today) {
case NEW_YEAR:
System.out.println(emp[i].name + ", happy New Year!");
break;
case FEB_23:
if (emp[i].gender == Employee.Genders.MALE)
System.out.println(emp[i].name + ", happy February 23rd!");
break;
case MARCH_8:
if (emp[i].gender == Employee.Genders.FEMALE)
System.out.println(emp[i].name + ", happy march 8th!");
break;
default:
System.out.println(emp[i].name + ", celebrate this morning!");

PechneKkcus n 3aBeplueHue ceMuHapa

— Lienb 3atana: MpmBecTn ypoK K JIOrMYECKOMY 3aBepLIEHMIO, MOCMOTPETb YTO CTyAEHTaM
YAasoCh, YTO BbISIO CNOXHO W HAaf, YeM HyXHo elle nopaboTaTb

— TaMuHr: 5-10 MUHYT

— [eiicTBUA Nnpenopasarens:

3anpocuTb 06paTHyH CBA3b OT CTYLEHTOB.

MNogyepKHUTE TO, YEMY CTYAEHTbI HAYUYUIIUCb HA 3aHATUN.

HanTte pekoMeHZaumMm Nno peLeHnto 3agaHnin, eCnm B 3ToM eCTb HeobXoaMMOCTb
[anTte KpaTKyto 0bpaTHYIO CBA3b CTyAEHTaM.

MooennTechb OWyLLEHNEM OT CEMUHApA.

MNobnarogapuTe 3a npogenaHHyto pabory.
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NMpuno)xeHus

A. [OomauwHee 3apaHue 3

JInctuHr 66: OcHOBHasg nporpamMmma

1 | package ru.gb.jcore;

2

3 | import java.util.Arrays;

4

5 |public class Exceptional {

6 private static final class ColumnMismatchException extends RuntimeException {

7 ColumnMismatchException(String message) {

8 super("Columns exception: " + message);

9 }

10 3

11

12 private static final class NumberIsNotNumberException extends RuntimeException {
13 NumberIsNotNumberException(String message) {

14 super("Not a number found: " + message);

15 }

16 3

17

18 private static final class RowMismatchException extends RuntimeException {

19 RowMismatchException(int expected, int current, String value) {

20 super(String.format("Rows exception: expected %d rows. Received %d rows in '%s' string",
21 expected, current, value));

22 3}

23 ¥

24

25 private static final String CORRECT_STRING= "1 3 1 2\n2 3 2 2\n5 6 7 1\n3 3 1 @";
26 private static final String EXTRA_ROW_STRING= "1 3 1 2\n2 3 2 2\n5 6 7 1\n3 3 1 0\nl 2 3 4";
27 private static final String EXTRA_COL_STRING= "1 3 1 2 1\n2 3 2 2 1\n5 6 7 1 1\n3 3 1 0 1";
28 private static final String NO_ROW_STRING= "1 3 1 2\n2 3 2 2\n5 6 7 1";

29 private static final String NO_COL_STRING= "1 3 1 2\n2 3 2 2\n5 6 7 1\n3 3 1";
30 private static final String HAS_CHAR_STRING= "1 3 1 2\n2 3 2 2\n5 6 7 1\n3 3 1 A";
31

32 private static final int MATRIX_ROWS= 4;

33 private static final int MATRIX_COLS= 4;

34

35 private static String[][] stringToMatrix(String value) {

36 String[] rows = value.split("\n");

37 if (rows.length !=MATRIX_ROWS)

38 throw new RowMismatchException(MATRIX_ROWS, rows.length, value);

39

40 String[ ][] result = new String[MATRIX_ROWS][];

41 for (int i = @; i < result.length; i++) {

42 result[i] = rows[i].split(" ");

43 if (result[i].length !=MATRIX_COLS)

44 throw new ColumnMismatchException(result[i].length + ":\n" + value);

45 3}

46 return result;

47 3

48

49 private static float calcMatrix(String[][] matrix) {

50 float result = 0;

51 int len = 0;

52 for (int 1 = 0; i < matrix.length; i++) {

53 for (int j = 0; j < matrix[i].length; j++) {

54 try {

55 result += Integer.parseInt(matrix[i][j]);

56 ++len;

57 } catch (NumberFormatException e) {

58 throw new NumberIsNotNumberException(matrix[i][j]);

59 3

«
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3
3
return result / len;
3
public static void main(String[] args) {
try {
// final String[][] matrix = stringToMatrix(CORRECT_STRING);
// final String[ ][] matrix = stringToMatrix(NO_ROW_STRING);
// final String[][] matrix = stringToMatrix(NO_COL_STRING);

final String[ ][] matrix =stringToMatrix(HAS_CHAR_STRING);
System.out.println(Arrays.deepToString(matrix));
System.out.println("Half sum = " +calcMatrix(matrix));
} catch (NumberIsNotNumberException exceptionObjectName) {
System.out.println("A NumberFormatException is thrown: " + exceptionObjectName.getMessage());
} catch (RowMismatchException | ColumnMismatchException superExceptionName) {
System.out.println("A RuntimeException successor is thrown: " + superExceptionName.getMessage());

3

B. [pakTuyeckoe sapaHue 1

JInctuHr 67; J1ornnH

package ru.gb.jcore;

public class SignInWorker {
public static class WrongPasswordException extends RuntimeException {

private int currentLength;

private boolean matchConfirm;

public WrongPasswordException(int currentLength, boolean matchConfirm) {
super();
this.currentLength = currentLength;
this.matchConfirm = matchConfirm;

3

@Override
public String getMessage() {
boolean badlen = currentLength <= 20;
return String.format("Your password is of %scorrect length%s %d. Password %smatch the

confirmation.",
((badlen) ? "in" : ""),
((badlen) ? ", expected > 20, given" : ","),
currentLength,
(matchConfirm) ? "" : "doesn't ");

3

public static class WrongLoginException extends RuntimeException {
private int currentLength;
public WronglLoginException(int currentLength) {
super();
this.currentLength = currentlLength;

3
@Override
public String getMessage() {

return String.format("Your login is of incorrect length, expected < 20, given %d.",
currentLength);

3

public static boolean checkCredentials(String login, String password, String confirmPassword) {

«
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boolean conf = password.equals(confirmPassword);
int llen = login.length();
int plen = password.length();
if (llen >= 20)
throw new WronglLoginException(llen);

else if (plen < 20 || !conf)
throw new WrongPasswordException(plen, conf);
else

return true;

public static void main(String[] args) {
String[ ][] credentials = {
{"ivan", "1i2v3a4n5i6v7a8n91011", "1li2v3a4n5i6v7a8n91011"}, //correct
{"1i2v3a4n5iév7a8n9le11", "", ""3}, //wrong login length
{"ivan", "1i2v3a4n5i6v7a8n91011", "1li2v3a4n5"}, //confirm mismatch
{"ivan", "1li2v3a4n5", "1li2v3a4n5"},//wrong password length

{"ivan", "1i2v3a4n5", "1i"} //wrong password length and confirm mismatch

s
for (int i = @; i < credentials.length; i++) {
try {

System.out.println(checkCredentials(credentials[i][@], credentials[i][1], credentials[i][2]));

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

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

3

B. [MpakTtuueckoe sapaHue 2

JInctuHr 68: MarasuH

package ru.gb.jcore;

public class Shop {
/**
* Bbl3BaTbMETOACOBEPWEHNANOKYMKUHECKONbKOPA3TaknumMobpa3om ,
* 4yTO6bI3ANONHUTBMACCUBMOKYNOKBO3BPaLaEMbIMU3HAYEHNAMU
* 06paboTaTbuckiwyeHnscnenywwmobpasoms ( 3apaHHOMMopsaake ):
* */
private static class Customer {
String name;
int age;
String phone;

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

7
@Override
public String toString() {
return "Customer{name='" + name + '\'' +
H, age=u + age + n, phone=vn + phone + Hv}n;
7

3

private static class Item {
String name;
int cost;
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30 public Item(String name, int cost) {
31 this.name = name;
32 this.cost = cost;
33 3}
34
35 @Override
36 public String toString() {
37 return "Item{name='" + mame + "', cost=" + cost + "}";
38 3
39 3
40
41 private static class Order {
42 Customer customer;
43 Item item;
44 int amount;
45
46 public Order(Customer customer, Item item, int amount) {
47 this.customer = customer;
48 this.item = item;
49 this.amount = amount;
50 3}
51
52 @Override
53 public String toString() {
54 return "Order{customer=" + customer +
55 ", item=" + item + ", amount=" + amount + "3}";
56 3}
57 3
58
59 public static class CustomerException extends RuntimeException {
60 public CustomerException(String message) { super(message); J}
61 3
62 public static class ProductException extends RuntimeException {
63 public ProductException(String message) { super(message); }
64 3
65 public static class AmountException extends RuntimeException {
66 public AmountException(String message) { super(message); }
67 3
68
69 private final static Customer[] people = {
70 new Customer("Ivan", 20, "+1-222-333-44-55"),
71 new Customer('"Petr", 30, "+2-333-444-55-66"),
72 ¥
73 private final static Item[] items = {
74 new Item("Ball", 100),
75 new Item("Sandwich", 1000),
76 new Item("Table", 10000),
77 new Item("Car", 100000),
78 new Item('"Rocket", 10000000)
79 ¥
80 private static Order[] orders = new Order[5];
81
82 private static boolean isInArray(Object[] arr, Object o) {
83 for (int 1 = 0; i < arr.length; i++)
84 if (arr[i].equals(o)) return true;
85 return false;
86 3
87
88 public static Order buy(Customer who, Item what, int howMuch) {
89 if (!isInArray(people, who))
90 throw new CustomerException("Unknown customer: " + who);
91 if (!isInArray(items, what))
92 throw new ProductException("Unknown item: " + what);
93 if (howMuch < @ || howMuch > 100)
94 throw new AmountException("Incorrect amount: " + howMuch);
95 return new Order(who, what, howMuch);

«
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3

public static void main(String[] args) {
Object[][] info = {
{people[@], items[@], 13}, //good
{people[1], items[1], -1}, //bad amount -1
{people[@], items[2], 1503}, //bad amount >100
{people[1], new Item("Flower", 10), 13}, //no item
{new Customer('"Fedor", 40, "+3-444-555-66-77"), items[3], 1}, //no customer
¥
int capacity = 0;
int i = 0;
while (capacity != orders.length - 1 || i != info.length) {
try {
orders[capacity] = buy((Customer) info[i][@], (Item) info[i][1], (int) info[i][2]);
capacity++;
} catch (ProductException e) {
e.printStackTrace();
} catch (AmountException e) {
orders[capacity++] = buy((Customer) info[i][@], (Item) info[i][1], 1);
} catch (CustomerException e) {
throw new RuntimeException(e);
} finally {
System.out.println("Orders made: " + capacity);

3

++1i;
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0. CeMuHap: 06paboTKka UCKNIOUEHUN

O.1. WHcTpyMeHTapum

— lpe3eHTauus ong npenogasaTens, Be4yLero ceMmHap;

— ®oH GeekBrains onsa nposegeHnsa ceMmHapa B Zoom;

— JDK ntobas 11 Bepcum u Bbile;

— IntelliJ IDEA Community Edition gna npakTvkm n npumepos ncnonbdyetcs IDEA.

0.2. LUenucemuHapa

— lMpaKTuKa co3gaHus, OTANPaBKU U NPUHATUS OaHHbIX;

— COXpaHeHue 1 3arpysKa CoCTOSAHMSA NPOorpamMmMmbl MeXxay 3anyckamu;
— paboTa c 6onbwnMm TekcTamm (MOUCK, 3aMeHa, reHepauus);

— Havasio pacCMOTPEHMS NONYNSAPHbIX NAaKeTOB BBOAA-BbIBOAA.

0.3. [naH-copep>xaHue

Y10 nponcxogut Bpema | Cnangpbl | Onucanue
OpraHunsauuoHHbIn | 5 1-5 [MpenogaBaTtenb OXupgaeT CTy4eHTOB, nognep-
MOMEHT XUBAET aKTUBHOCTb U KOMMYHMKaLMIO B YaTe,

03BYy4YMaeT Uesn U niaHbl Ha ceMuHap. BaxHo
YNOMSIHYTb, YTO BbINOSIHEHME OOMALLIHUX 3aja-
HWUI C NeKuun aBnsaetcs, akTu4eckn, NOAro-
TOBKOW K CEMUHApPY

Quiz 5 6-18 MpenopaBaTtenb 3a4a€T BONPOCbl BUKTOPUHDI,
yepe3d 30 CeKyHO [LOEMOHCTpPUPYET cnaua-
MOACKa3Ky M OXXMAaeT 0TBETOB (6 BOMPOCOB, N0
MUHYTE Ha OTBET)

PaccmoTpenne 13 | 10 19-23 MNpenopaBaTtesib 4EMOHCTPUPYET CBOW BapuaHT
nexkumm pelweHna goMallHero 3agaHnsa ¢ neKumn, Bos-
MOXHO, MO NpeaBapuTeNbHOMY ONPOCY, LEMOH-
CTpupyeT 1 pa3bnpaeT BapmaHT peleHmns ogHo-
ro U3 CTYLEHTOB

Bonpockl n otBeTbl | 10 24 Mpenogasatenb OXWOaeT BOMPOCOB MO TeMe
npoLweaLwen neKummn, BUKTOPUHbI U NPOAEMOH-
CTpUpoBaHHOM paboTbl

3apaHue 1 30 25-35 CKBO3HOe 3afaHune, cocTosuee 3 0b6bACHEHUI
B 6 NyHKTax, 06a3aTenbHbIX K NCMOMHEHUO. Bcé
3ajaHue BblJAETCA cpasy LEesIMKOM U ABnsieTcs

HeLenUMbIM.
MNepepbiB (€cnm Hy- | 5 36 lNpenopasatenb npepnaraeTt CTyaeHTaM nepe-
YKEH) PbIB Ha 5 MUHYT (CTYOEHTbl FONOCYHOT)

«
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Y10 nponcxogut Bpema | Cnangpbl | OnucaHue
3apaHuve 2 40 37-49 CKBO3HOE 3aaHue, cocTodllee n3 obbacHeHun

B 6 NyHKTax, 06a3aTenbHbIX K UCMONTHEHUO. Bcé
3ajaHue BbIOAETCS Cpasy LEeIMKOM U ABMseTCs

He4EeNMMbIM.
JomawHee 3apa- | b 50-51 ObbAcHUTE pOoOMallHee 3afaHue, nogseguTe
HMe NTOrM ypoka
Pednekcua 10 52-53 MNMpenogaBaTtenb 3anpawmBaeT 0bpaTHYH CBA3b

OnuTenbHOCTb 120

0.4. TMoppo6bHocTH

OpraHusauMoHHbIi MOMEHT

— Llenb atana: [103MTUBHO HayaTb YPOK, CO3A4aTb KOMMOPTHYIO cpeay Ona obyueHuns.
— TaWMuHr: 3-5 MUHYT.
— JeiicTBUA Npenogasatens:

— 3anpawuBaeT akTUBHOCTb OT ayguUTOpuK B YaTe;

— [lpe3eHTyeT uenu Kypca u CeM1UHapa;

— [lpe3eHTyeT KpaTKnm niaaH ceMmMHapa 1 4To CTyAEHT HayunTCa Aenathb.

Quiz

— Llenb aTana: BoeneueHne ayantopumn B obpaTHyo CBA3b.
— TauMuHr: 5-7 muHyT (4 Bonpoca, No MUHyTe Ha OTBET).
— JeiicTBUA NpenogaBatens:
— lMpenogaBaTenb 3a4aET BONPOChI BUKTOPWHbI, MPeAcTaBIeHHble Ha Clanaax npe3eH-
Taumu;
— yepe3 30 ceKyHO AeMOHCTPUPYET Cnang-noacKasKy u 0XXuaaeT OTBETOB.
— Bonpocbl u oTBETbI:
1. Y7o Takoe GPT? (2)
(@) General partition trace;
(b) GUID partition table;
(c) Greater pass timing.
2. CTpoku B a3blke Java — 370: (3)
(a) knaccebl;
(b) maccuBbi;
(c) obbekThI.
3. Ccbifika Ha MecToHaxoxgeHue — a1o: (2)
(a) URI;
(b) URL;
(c) URN.
4. BO3MOXHO N1 YTEHME COBEPLUEHHO C/ly4anHOoro banTa AaHHbIX M3 MOTOKA, K KOTOPOMY
nogkntoyeH obbekT BufferedInputStream? (2)
(@) ma;

«
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(b) HerT;
(c) na, ecnu 3TO NOTOK B NPOrpaMMmy 13 NoKanbHoOro ganna.

PaccmoTtpeHue O3

— Lenb aTana: MoACHUTb He OYeBUOHbIE MOMEHTbI B hopMynnpoBke [3 ¢ neKunmn, CUHXPOo-
HU3MPOBATb MPOUMTAHHbIV Ha NTEKLU MM MaTepuran K Hayany ceMmnHapa.
— TauMuHr: 15-20 MUHYT.
— JDeWcTBua npenogasarens:
- lMpenopaBatenb OEMOHCTPUPYET CBOW BapuaHT pelleHns OOoMallHero 3ajaHusa u3

nexkuuu;

— BO3MOXHO, NO npenBapuUTesibHOMY ONpocy, OEMOHCTPUPYET U pa36mpaeT BapnaHT

peleHnsa 0oHOro U3 CTyAeHTOB.

— JloMmaluHee 3agaHue U3 NIeKuun:
— Co3patb Napy-TPoMKy TeKCTOBbIX harnos. Ansa ynpoweHus (4Tobbl He pa3bupatbes ¢

O 0 N oA W N R

I
P o
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KOOMPOBKaMK) BHYTpM (haisioB cnenyeT nucaTb TEKCT TOMbKO TATUHCKMMK ByKBamMu.
BapuaHT peweHus

3apaHune He npegnonarano koga, Ho byaeT NaKCoM, eCnm CTyAeHTbl co3ganu hannbl
He BPYYHYI0, @ MPOrpaMMHbIM KOAOM. [115 3TOro 1 Nocnenywmx 3agaHnii noHago-
6nTCca Habop KOHCTAHT M BCMOMOraTefibHbl MacCuB C Ha3BaHUAMM hannos

private static final Random rnd = new Random();

private static final int CHAR_BOUND_L = 65;

private static final int CHAR_BOUND_H 90;

private static final int FILES_AMOUNT 10;

private static final int WORDS_AMOUNT 5;

private static final int WORD_LENGTH = 10;

private static final String WORD_TO_SEARCH = '"geekbrains";

String[] fileNames = new String[FILES_AMOUNT];
for (int i = 0; i < fileNames.length; i++)
fileNames[i] = "file " + i + ".txt";

darn 3anncbiBaeTCcs NPOCTbIM BbIXOAHbIM MOTOKOM, B KOTOPbIN (B NPUBEAEHHOM HU-
e npumepe) 3anmcbiBaeTcs CTPOKa, CreHepupoBaHHas MeToaoM. M3 cTpoku Bbige-
naeTcsa MmaccuB banToB MeTogom getBytes().

private static String generateSymbols(int amount) {
StringBuilder sequence = new StringBuilder();
for (int i = @; i < amount; i++)
sequence.append((char) (CHAR_BOUND_L + rnd.nextInt(CHAR_BOUND_H - CHAR_BOUND_L)));
return sequence.toString();

}

private static void writeFileContents(String fileName, int length) throws IOException {
FileOutputStream fos = new FileOutputStream(fileName);
fos.write(generateSymbols(length).getBytes());
fos.flush();
fos.close();

BbizoB MeTonoB 06EpHYT B try. . .catch u opmupyet cpasy annbl Kak 4N BTO-
poro 3agaHusa (KoHKaTeHaluun), Tak 1 TpeTbero (noucka).

1 ’try {

«
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//#1
for (int i = 0; i < fileNames.length; i++)
if (i < 2)
writeFileContents(fileNames[i], 100);
else
writeFileContents(fileNames[i], WORDS_AMOUNT, WORD_LENGTH);
System.out.println("First task results are in file_© and file_1.");

3

catch (Exception ex) { throw new RuntimeException(ex); }

HanucaTtb meTog, oCcyLLecTBASOWMIA KOHKaTeHaUuto (coeanHeHne) nepeaaHHbIix e B
KauyecTBe napameTpoB (annoB (He 0cobeHHO BaXKHO, B NMePBbIA AOMULLETCS BTOPOM
NN BO BTOPOW NepBbli, MAn halinbl BOBCE 06BbEANHATCA B KAKOM-TO TPETUI);
BapuaHT peweHus

MeTopn, KOHKaTeHaumnm MOET Takxe BblTb HanMcaH MHOXeCTBOM cnocoboB, HO BaXKHO,
yTobbI NpY bythepmnsaumm (Yalle BCero peweHns cogepxat MMeHHo bydepnsoBaH-
Hbl€ BapMaHTbl) HE TEPSNIUCb CUMBOJbI, HANPUMep, Npobenbl UK nepexonbl Ha HOBYHO
CTPOKY. Takxe 4acTo BCTpeyaeTcs fononHuTensHasa bycepnsaums BHyTpMU Nporpam-
Mbl, HANPUMep, B CTPOKY, Npn noMowm StringBuilder, uto bypet aBnaTbCs rpyboum
oWMBKOM NpM KOHKaTeHaumm bonblwmnx nnm buHapHbix hannos. M03TOMy HUXe npea-
CTaBJIEH BapuaHT peLlleHns C NOCUMBOJIbHbIM YTEHUEM U 3aMUCbLI0 B PE3ybTUPYHO-
wmn cansn.

private static void concatenate(String file_inl, String file_in2, String file_out) throws
TOException {

FileOutputStream fos = new FileOutputStream(file_out);

int ch;

FileInputStream fis = new FileInputStream(file_inl);

while ((ch = fis.read()) != -1)

fos.write(ch);

fis.close();

fis = new FileInputStream(file_in2);

while ((ch = fis.read()) != -1)

fos.write(ch);

fis.close();

fos.flush();

fos.close();
3
BbizoB MeToOoa MOXHO 3anncatb B CeKuunko try. . .catch npenobioywero 3agaHnd
N HanncaTb HOBYIO.
try {

//#2

concatenate(fileNames[@], fileNames[1], "FILE_OUT.txt");

System.out.println("Second task result is in FILE_OUT.");
3

catch (Exception ex) { throw new RuntimeException(ex); 3}

HanucaTb MeToA noncka cnosa BHYTpK hanna.

BapuaHT peweHus

Ilns noucka cnoea NoHapobutcsa dann He Co CNIOWHbBIMKM CMMBONaMK (XoTa 1 B Ta-
KOM anropuTM nomucka aosxeH otpabotatb HOpMasbHO), a CO CNoBaMu, pasaenEéHHbI-
Mun npobenamu. [1na 3TOro MOXHO BUOOU3MEHUTb METO reHepauumn damnna n Hanum-
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caTb NeperpyXeHHbIn, KOTopbI 6yaeT No HEKOTOPOMY NMCeBA0C/y4altHOMY YCNIOBUIO
BCTaBNATb B (halin uepes npoben nnbo cnyvalriHo CreHepnupoBaHHYH NocneaoBaTeb-
HOCTb CMMBOMOB, NGO CNOBO, 3apaHee onpeaenéHHoe, Kak MCKOMOE.

private static void writeFileContents(String fileName, int words, int length) throws
TOException {
FileOutputStream fos = new FileOutputStream(fileName);
for (int i = 0; i < words; i++) {
if(rnd.nextInt(WORDS_AMOUNT) == WORDS_AMOUNT / 2)
fos.write(WORD_TO_SEARCH.getBytes());
else
fos.write(generateSymbols(length).getBytes());
fos.write(' ');
3
fos.flush();
fos.close();

dopmanbHO, MOXHO BbINONHUTL paboTy cnenytowmm obpasom, ucnonb3ysa Scanner,
CpaBHMBas cnosa «oT npobena go npobena»

private static boolean fileScanner(String fileName, String word) throws IOException {
Scanner sc = new Scanner(new FileInputStream(fileName));
word = word.toLowerCase(); // \n
while (sc.hasNext()) {
String line = sc.nextLine();
line = line.toLowerCase();
if (line.contains(word)) return true;

}

return false;

Ho 6onee rubknm nonyymTcs anropuTM, ULLYLLIMIA HENOCPEeOCTBEHHO NocneaoBaTenb-
HOCTb CUMBOJIOB, CPaBHMBAs UX NO O4HOMY, 3TO NO3BOJISET UCKATb HE TONIbKO C/TI0BO-
coyeTaHus, HO 1, HaNpMMep, Ananory NepcoHaXen B kKHUre. [laHHas HUXe peanusa-
LM MOXET HaTU NPeacTaBIEHHY0 B KOMMEHTapumn KOMbnHaL Mo, KOraa HeBepHbI
CMMBOJ C/IOBA ABNSIETCA HA4aloM BEPHOM NOCeA0BaTENIbHOCTMU.

private static boolean isInFile(String fileName, String search) throws IOException {
FileInputStream fis = new FileInputStream(fileName);
byte[] searchSequence = search.getBytes();

int ch;
int 1 = 0; // geekgeekbrains
while ((ch = fis.read()) != -1) {
if (ch == searchSequence[i])
i++;
else {
i=0;
if (ch == searchSequence[i]) i++;
3
if (i == searchSequence.length) {

fis.close();
return true;
3
3

fis.close();
return false;

Ewé 6onee TouHoOM byaeT peanusauns, B KOTOPor hopMUpyeTcs HEKOTOPOE OKHO Mo-
ncka, haktTnuecku, bydep, cMeLLaloLNIACAa NOCMMBOJbHO MO YMTaemMoMmy awnny, aTo
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NO3BOJIAET HAWUTU CNOBO «IOroJib» B KOMOUHALMM «rOrorosib».

private static boolean isInFile(String fileName, String search) throws IOException {
try (FileInputStream fis = new FileInputStream(fileName)) {

int ch;
StringBuilder sb = new StringBuilder();
while ((ch = fis.read()) != -1 && sb.length() < search.length()) {

sb.append((char) ch);
3

do {

if (sb.toString().equals(search))
return true;

sb.deleteCharAt(0);
sb.append((char) ch);

} while ((ch = fis.read()) != -1);

} catch (IOException e) {
throw new RuntimeException(e);

3

return false;

Bonpocbl un oTBETHI

— LLeHHOCTb 3Tana 3agaTb 3agaHne oag CaMoCTOSATENbHOIO BbINOAHEHUSA Mexnay 3aHATUA-

M.

— TaMuHr 5-15 MuHyT
— JDeiicTBuA npenogasarens

MpenofaaBaTtenb 0XuaaeT BOMNPOCOB No TeMe NpoLleaLen Nekunmn, BUKTOPUHbI U Npo-
OEMOHCTPUPOBAHHOM PaboThl;

Ecnun npenogaBartenb 3aTPyLHSAETCA C OTBETOM, HEOHXO4MMO MATKO MPEAsIOXMUTb CTY-
LLEHTY OTBETUTb Ha €ro BOMPOC Ha criegytoweM ceMmHape (1 He 3abbiTb HAaNTK OTBET
Ha BOMpoc cTyaeHTal);

MNpennoXnTb 1 NoKasaTb NyTWM CAMOCTOATENIbHOrO NOMCKa CTYAEeHTOM OTBETa Ha 3a-
OaHHbI BONPOC;

MocoBeToBaTb NNTEPATYPY Ha TEMY 3a4,aHHOI0 BOMPOCa;

[oNoONHNTENbHO yKa3aTb Ha TO, YTO BCe CBEAEHUS AN1S BbIMO/HEHMS OOMALLHEero 3a-
[LaHWS, NPOXOXOEHNSA BUKTOPUHBI 1 paboTbl Ha ceMuHape bblin pacCMOTpPEHbI B Me-
TOOMYECKOM MaTepuane K 3ToMy UNun NpeablayLmm ypoKam.

3apaHue 1

— LeHHocTb aTana CoxpaHeHMe COCTOAHMA NPUOKEHMA Mex Oy 3anyckaMu
— TauMuHr 15-20 MuH
— JDeiicTBuA npenogasarens

Bbloatb 3afaHue CTyoeHTam;

MNoapobHO 06BACHUTbL, UTO MMEHHO TpebyeTca OT CTyaeHTOB, nsberasg ynoMmHaHmUs
KOHKPETHbIX A3bIKOBbIX KOHCTPYKLUNA;

Ecnu rpynna cTyneHToB cnpaBmaack € 3ajaHneM, a BpeMeHu octanocb bonee 5 Mu-
HYT, BblAaBaTb rpynne 3agaHns «Co 3BE3004KON».

— 3apaHue:

«
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BapuaHT pewwieHus

int[] ar®@ = {1,2,3,4,5,6,7,8,0,8,7,6,5,4,3};
final int DIGIT_BOUND = 48;

FileOutputStream fos = new FileOutputStream('save.out");
fos.write('[');
for (int i = @; i < ar@.length; i++) {
fos.write(DIGIT_BOUND + ar@[i]);
if (i < ar@.length - 1) fos.write(',');
3
fos.write(']"');
fos.flush();
fos.close();

YO0CTOBEPUTBCS, YTO YMCna 3anmMcaHbl HE CMMBOMAMM, a LUMPaMn, YTO COKPaATUT
06bEM xpaHeHus B 8 n bonee pas (M3-3a npeacTtaBnenuns undgp B suae ASCII cumeo-
noB). Mpun 3TOM BaXXHO NMOMHUTb O AOMNYLLEHUSX TaKoro cnocoba 3anmncu, NOCKosbKy
YyMcna HY>KHO KaK-To OTAENsTb Apyr OT gpyra, a ntobor cumeon, Hanpumep, npoben
(32), umeeT uncnoBoe NpeacTaBrieHne, U BHyTpU hanna bygeT HEOTAMUYMM OT Ymcna
20. A ntoboe oTpuuatenbHoe uncno byaet BOCNPUHATO MOTOKOM UTEHUS KaK KOHeL,
notoka. [Jns BbINONHEHWUS 3a0aHUs caenaTb pasgenutenem ymcno 0.

BapuaHT pewieHus

// assuming @ is divider
int[] arl = {1,2,3,4,5,6,7,8,9,8,7,6,5,4,33};

FileOutputStream fos = new FileOQutputStream('"saved.out");
for (int i = 0; i < ar@.length; it++) {

fos.write(arl[i]);

fos.write(9);
3
fos.flush();
fos.close();

3apaHue 2

— LLeHHOCTb 3Tana 3arpyska COCTOSHMS MPUSIOXKEHMS MPU 3anycke
— TauMuHr 15-20 MuH
— JDeiicTBUA npenogasarens
- BblpaTtb 3agaHue cTyoeHTamMm;
— MoapobHo 06BACHUTL, UTO MMEHHO TpebyeTca OT CTyaeHToB, n3berasa ynomMmHaHms

KOHKPETHbIX S3bIKOBbIX KOHCTPYKLLUIA;

- Ecnu rpynna cTyOeHTOB cnpaBuiach C 3alaHueM, a BpeMeHu octanocb bonee 5 mu-

HYT, BblgaBaTb rpynne 3aaHuns «Co 3BE3004KOMN».

— 3apaHue:
— Co3paTtb MaccumB LLenbIX YMCen 1 3anosHNTb ero nHopMaumren ns danna, 3anncaH-

w N R

HOro B NpeablayLlem 3agaHuu.
BapuaHT peweHus

int[] ar@@ = new int[15];
final int DIGIT_BOUND = 48;
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4 | FileInputStream fis = new FileInputStream('"save.out");
5 |fis.read(); // '['
6 [for (int 1 = @; 1 < ar@0.length; i++) {
7 ar@9[i] = fis.read() - DIGIT_BOUND;
8 fis.read(); // ','
o |3
10 |fis.close();
11
12 | System.out.println(Arrays.toString(ar00));
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MpounTaTb aHHbIe U3 halna c uncnamm, npegnonaras, Yto pasaennTesib — 370 YMCIO
0.
BapuaHT pelwueHus

int[] arl@ = new int[15];
// assuming @ is divider
FileInputStream fis = new FileInputStream("save@.out");
int b;
int 1 = 0;
while ((b = fis.read()) != -1) {

if (b 1= 0) {

arlQ[i++] = b;

3

3

fis.close();

System.out.println(Arrays.toString(arl@));

3apaHue 3

— UeHHocTb 3Tana PaboTa c TekcToM (aBTOMATM3MPOBaHHbIV MOMCK 1 3aMeHa TeKcTa B thali-
ne nau rpynne annos)
— TauMuHr 10-15 MuH
— JDeiicTBUA npenogasarens
- BblgaTb 3agaHue CTyaeHTaMm;
— MoapobHO 06BACHUTL, UTO MMEHHO TpebyeTca OT CTyAeHTOB, n3beras ynoMmHaHUS

KOHKPETHbIX 3bIKOBbIX KOHCTPYKLLUA;

- Ecnv rpynna cTyOeHTOB cnpaBuiach C 3afiaHueM, a BpeMeHu octanoch bonee 5 mu-

HYT, BblgaBaTb rpynne 3agaHuns «Co 3BE3004KOMN».

— 3apaHue:
— Hanucatb nporpaMMy 3aMeHs0LLLYH YKa3aHHbI CUMBOJ B TEKCTOBOM chaisie Ha npo-

O 0 N oA W N R
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6en, CoOXpaHsoLLY NONYYMBLUMIACSA TEKCT B HOBbIN han.
BapuaHT pelwieHus

FileInputStream fis = new FileInputStream("Main.java");

int 1i;

char what = ',"';

char to = '!'

FileOutputStream fos = new FileOutputStream('"Main.java.new");

while ((i = fis.read()) != -1) {
if (i == what)
fos.write(to);
else
fos.write(i);
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fos.close();
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LecTBNsS1a 3aMeHy cnoBa (nocnegoBaTtenbHOro Habopa CMMBOJIOB) B UCXOA4HOM chali-
ne 1 3anucbiBana pesynbTaT B HOBbIW han.
BapuaHT pelwieHus

String search = "Hello";

String 1 = "Goodbye";

FileInputStream fis = new FileInputStream("Main.java'");
FileOutputStream fos = new FileOutputStream("Main.java.new");

int ch;
StringBuilder sb = new StringBuilder();
while ((ch = fis.read()) != -1) {
sb.append((char) ch);
if (sb.length() == search.length()) {
if (sb.toString().equals(search)) {
fos.write(l.getBytes());
sb.delete(@, search.length());
} else {
fos.write(sb.charAt(0));
sb.deleteCharAt(0);

3

3
fos.write(sb.toString().getBytes());

3apaHue 4

— LleHHoCTb 3Tana PaboTa c hainoBon cncteMom
— TauMuHr 15-20 MuH
— JDeiicTBUA npenogasarens
— BblgaTb 3agaHue CTyAeHTaM;
— MoapobHO 06BACHUTL, UTO MMEHHO TpebyeTca OT CTyaeHToB, n3beras ynomMmHaHus

KOHKPETHbIX 3bIKOBbIX KOHCTPYKLLUA;

- Ecnv rpynna cTyOeHTOB cnpaBuiach C 3afiaHueM, a BpeMeHu octanoch bonee 5 mu-

HYT, BblgaBaTb rpynne 3agaHuns «Co 3BE3004KOMN».

— 3apaHue:
— Hanucatb nporpaMmy, UNTaloLLYO M BbIBOASLLYIO B COAEPXKMMOE TEKYLLEN NanKK .

N oo W N R

BapuaHT pelueHus

int count = 0;
File path = new File( new File(".").getCanonicalPath() );
File[] dir = path.listFiles();
for (int i = 0; i < dir.length; i++) {
if (dir[i].isDirectory()) continue;
System.out.println(dir[i]);

*; JJonmucatb nporpamMy TakuMm 06pasom, 4Tobbl OHa PEKYPCUBHO BbIBOAWIA COOEPXKM-

MO€ He TOJIbKO TEeKYLLEen Nanku, HO 1 BIIOXEHHbIX.
BapuaHT pelwieHus

«
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void printContents(String path) throws IOException {
int count = @;
File fullPath = new File(new File(path).getCanonicalPath() );
File[] dir = fullPath.listFiles();
for (int i = 0; i < dir.length; i++) {
6 if (dir[i].isDirectory()) printContents(dir[i].toString());
7 System.out.println(dir[i]);

a b W N R

1 ’void printContents(".");

3apaHue 5 (Heoba3aTenbHoe)

— LLeHHocTb 3Tana OnvcaHne 4acTo HefoCTalLMX MeXaHWK OnepaLyoHHOM CUCTEMbI MO

«MaccoBomn» pabote ¢ harnnamu.

— TauMuHr 15-20 MuH
— JDeiicTBuA npenogasarens

- Bblgatb 3apaHue cTyoeHTam;

— [MoapobHO 06BACHUTL, UTO MMEHHO TpebyeTca OT CTyaeHTOB, M3berasa ynomMmHaHUS
KOHKPETHbIX A3bIKOBbIX KOHCTPYKLUNA;

— Ecnu rpynna cTyneHTOB cnpaBuiach C 3agaHMeM, a BpeMeHun octanock bonee 5 mu-
HYT, BblAaBaTb rpynne 3agaHns «Co 3BE3004KON».

— 3apaHue: Hanucatb dyHKUMIO, gobaBnsatouyto npedmKe K Kaxaomy M3 Habopa ¢alinos,

O 0 N oo W N R
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o

Ha3BaHWSA KOTOPbIX NepeaHbl e1 B Ka4ecTBe napameTpoB vepes npobern.
BapuaHT peweHus

String[] a = {"Main.java", "a.txt"};

for (String fileName : a) {
Path file = Path.of(fileName);
if (Files.exists(file)) {
Files.move(file, Paths.get("pre_" + file), REPLACE_EXISTING);
} else {
System.out.printf("No file with name '%s'", fileName);

3

JomallHee 3afaHue

LLeHHOCTb 3Tana 3afaTh 3agaHue 4719 CaMOCTOATE/IbHOIO BbIMO/IHEHUS MEX Y 3aHATUS-
MU.
TauMUHT 5-10 MUHYT.
DeiicTBua npenopgasarens
— TOACHUTb CTyOEeHTaM B KakoM BU[e BbIMOMHATL U coaBaTb 3a0aHUA
— YTOUHUTb KTO ByaeT npoBepaTb paboTbl (MpenogasaTesnb UK PeBblOBEP)
— Ob6BACHUTbL K KOMY 0b6palLLaTbCs 3a MOMOLLbIO M rAe UCKaTb NOACKA3KMU
— Ob6BACHUTL rae B3STb NPOEKT 3aroToBKM A5 A3
3apaHus



https://t.me/ivanigorevichfeed

N.N. OBYNHHUKOB

& GeekBrains 170 Telegram: ivanigorevichfeed

5-25 MuH
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BbinonHUTbL BCe 3afaHNS CEMMUHAPA, eCNK OHWN He Bbinn pelueHbl, 6e3 orpaHnYeHn
Mo BpeMeHu;

Bce BapuaHTbI pelueHus NpuBeaeHbl B TEKCTe CEMMHAapA Bbllue

1. Hanucatb hyHKLMIO, CO30at0LLY0 PE3EPBHYI0 KOMUIO BCeX (halnnoB B AMPEKTOPUN
(6e3 noganpeKkTopuin) BO BHOBb CO3AaHHYO nanky . /backup

Files.createDirectory(Path.of("./backup"));

DirectoryStream<Path> dir = Files.newDirectoryStream(Path.of("."));
for (Path file : dir) {

if (Files.isDirectory(file)) continue;

Files.copy(file, Path.of("./backup/" + file.toString()));

2. lMpennonoxuTb, YTO Yncaa B UICXOOHOM Maccuee M3 9 afleMeHTOB UMEKT anana-
30H [0, 3], n npeacTaBnaT cobor, Hanpumep, COCTOSHUA AYeeK Mons ANS Urpbl B
KpeCTuKn-Honuku, roe 0 —ato nyctoe nose, 1 — aTo Nosie C KPECTUKOM, 2 — 3TO none
C HONMMKOM, 3 — pe3epBHOE 3HaueHue. Takoe NpeanonoXeHne No3BOSIUT XPaHUTb B
OLHOM umncne Tvna int Bcé none 3x3. 3anucartb B harn 9 3HaUeHUn Tak, YTobbl OHU
3aHa1un Tpu banTa.

int[] ar2 = {0,1,2,3,0,1,2,3,0};

FileOutputStream fos = new FileOutputStream("savel.out");
for (int b = 0; b < 3; b++) { // write to 3 bytes
byte wr 0;
for (int v = 0; v < 3; v++) { // write by 3 values in each
wr += (byte) (ar2[3 * b + v] << (v * 2));

3

fos.write(wr);

3
fos.flush();

fos.close();

3. Mpountatb uncna mns anna, Noy4YEHHOro B pe3synbraTe BbINOSIHEHMS 3a4aHna 2.

int[] ar20 = new int[9];

FileInputStream fis = new FileInputStream("savel.out");

int b;
int i = 0;
while ((b = fis.read()) != -1) {

for (int v = 0; v < 3; ++v) { // 3 values of four possible
ar20[i++] = b >> (v * 2) & 0x3;
3
3

fis.close();

System.out.println(Arrays.toString(ar20));

Pednekcus n 3aBeplueHne ceMmHapa

— Lenb atana: [MpMBeCTU YPOK K JTOTMYECKOMY 3aBepLIEHMIO, MOCMOTPETb YTO CTyAEeHTaM
YAaN0Cb, YTO ObINIO CNIOXHO M Hag, YeM HYXHO elle nopaboTaTb

— TaMuHr: 5-10 MUHYT

— JDeiicTBUA Npenogasarens:
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