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1. MnatcgopmMa: UCTopua U OKpY>KeHue

1.1. B aTom paspene

KpaTtkas ncrtopus (NpuymHbl BOSHMKHOBEHNS); MHCTPyMeHTapuit, Bbibop Bepcumn; CLI; cTpyk-
Typa NpoeKTa; AOKYMEHTUPOBaHMWE; HEKOTOPbIe MHTEepeCHble cnocobbl COOPKM NPOEKTOB.

B aTOM pasgene nponcxoamnT nepBoe 3HAKOMCTBO CO BHYTPEHHEM YCTPOMCTBOM A3blKa Java n
(hpenMBOPKOM pa3paboTKm NPUIOKEHMI C €r0 UCMONb30BaHMEM. PaccMaTpuBaeTcs NPUMNTMB-
HbI MHCTPYMEHTapuin 1 6a3oBble BO3MOXHOCTM NnathopMbl 48 pa3paboTku NPpUIoXKeHU Ha
A3blke Java. PasbupaeTca CTpyKTypa NPOeKTa, a TakKe NpoMcxoamT 03HaKkoMaeHne ¢ 6a3oBbiM
MHCTPYMeHTapmnem onsa paspaboTkm Ha Java.

— JDK

— JRE

— JVM

— JIT

— CLI

— Docker

1.2. Kparkasa uctopusa (npuunHbl BOSHUKHOBEHUS)

— $3blk co3gaBany ong paspaboTku BCTpanMBaeMbIX CUCTEM, CETEBbIX MPUNOXEHUIN U NpuU-
knagHoro MO;

— TlMonynapeH n3-3a CKOPOCTU UCMOSTHEHUS U NONMHOro abcTparnpoBaHns OT UCMONHUTENS KO-
aa,;

— YacToucnonb3yeTcsa ona nporpaMmmpoBaHms 63k-aHaa Beb6-npunoxeHni n3-3a nsHadasnb-
HOM HaLEeNeHHOCTU Ha CETEBbIE MPUNOXKEHMNS.

TIOBE Programming Community Index

Source: www.tiobe.com
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Puc. 1: padnk nonynspHOCTM 93bIKOB nporpamMmmmpoBanms TIOBE

1.2.1. 3apaHua ana caMorNpPoOBepPKHU

1. Kak Bbl gyMaeTe, noveMmy A3blK NPOrpaMMmnpoBaHns Java ctan nonynsapeH B Takne KopoT-
Kne Cpoku?
— CyLLeCcTBOBaBLUME Ha TOT MOMeHT Pascal n C++ 6b1v CMLWKOM COXHbIMU;
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— Java bbicTpee C++;
— OpHaxabl HanMcaHHasa Ha Java nporpamma paboTtaet Be3ge.

1.3. Ba30Bbl UHCTPYMEHTapPUit, KOTOpbi NoHapo6uTca (Bbi6op IDE)

— NetBeans - xopowwuii, LO6POTHBIN MHCTPYMEHT C NTIErKMM HOCTaNIbIMYECKUM OTTEHKOM;

— Eclipse - opnsa noknoHHukoB Eclipse Foundation v wBenuapcKkux HOXen ¢ NoNyCoTHEN nes-
BUM;

— IntelliJ IDEA - cTaH@apT ae-hakTo, MCNonb3yeTcs Ha Kypce 1M B 6ONbLUMHCTBE COBPEMEH-
HbIX KOMMNAaHWUN;

— Android Studio - ecnun 3aHnMaTbcs MoObUNbHOM paspaboTKom.

1.3.1. 3apaHua gna caMorNpPoBepKHU

1. Kak Bbl apymaete, noueMy cpepna pa3pabotku Intellid IDEA ctana ctaHgapTom ge-akTo B
KOMMepuecKkon paspaboTke NpuioxeHnin Ha Java?
— NetBeans nepecrtanu noooepxuBarb;
— Eclipse cnmwKoM Meg/ieHHbIN U TAXXENOBECHbIN;
— IDEA okasanacb camou Apy>entobHon K HauMHarWweMy NporpaMMuCTy;
— Bce BapuaHTbl BEPHbI.

1.4. UT0 HY)>XHO CKauaTb, OTKypaa (Kkak Bbi6paTb BeHO0pa, Bepcumn)

Ona pa3paboTku noHagobutcs cpena pa3pabotku (IDE) n nHcTpymMeHTapuii paspabotumka
(JDK). JDK BbinyckaeTcs HECKOTbKMMM NOCTaBLLMKAMK, BONbLWMHCTBO M3 HUX 6ecnnaTHbl 1 Non-
HOChYHKLMOHabHbI, TO €CTb NOAAEPXNBAOT BECb (DYHKLMOHAN A3blKa 1 NNaTGOpPMbI.

B nocnegHee BpeMms, C pasBUTUEM KOHTEMHEPU3ALIUM NPUNOXKEHMI, YaCTO YCTaHABNMBAKOT
NHCTpyMeHTapuin B Docker-koHTeHep 1 BeayT pa3paboTKy NpPsiMO B KOHTEMHepe, 3TO N03BOoNsA-
eT He 3axNaMNATb KOMMNbOTEP paspaboTumka pasHbIMU BEPCUSAMU UHCTPYMEHTAPUS N BbICTPO
pasBopaymMBaTb CBOU NpunoxeHusa B CI unu Ha uenesoM cepBepe.

B obwem cnyvae, pna pa3paboTky Ha NtoboM 93bike NPOrpaMMmMPOBAHUS HYXHbI Tak
HasblBaeMble SDK (Software Development Kit, aHrn. - UHCTpyMeHTapuin paspaboTumnka
NPUNIOXEHUI NN UHCTPYMEHTAPUI NS pa3paboTky NpunoxeHuin). YacTHbl cnydvan
Takoro SDK - MHCTpyMeHTapuin paspaboTumka Ha a3bike Java - Java Development Kit.

Ha kypce byneTt ncnono3soBatbca BellSoft Liberica JDK 11, HO BO3MOXHO MCMOb30BaTh U OpYyrmnx
NpPoOM3BOAUTENEN, HANPUMEpP, caMyto pacnpocTpaHéHHyo Oracle JDK. MNMponssogutens crneny-
eT BbibupaTb U3 TpeboBaHUI NO NNLEH3UPOBAHMIO, Tak, Hanpumep, Oracle JDK MOXHO ncnonb-
30BaTb 6ecnnaTHO TONbKO B IMYHbIX LEeNnsiX, 3a KOMMepyecKyo pa3paboTKy C MCNosib30BaHMEM
3TOr0 MHCTPYMEHTapua NpUAETCa 3aniaTuThb.
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Ins KoppekTHOM paboTbl CaMOro MHCTPYMEHTAPUS U CTOPOHHMUX NMPUIOXEHUN, UC-
NONb3YHOLWMNX MHCTPYMEHTAPWUIA, NPOCAeanTe, NoXanymcTa, YTo yCTaHOBMEHbI cneay-
towme nepemeHHole cpeabl OC:

— B CUCTEMHYI PATH no6aBunTb NyTh A0 ncnonHaeMsolx harnos JDK, Hanpumep, ang
UNIX-nonobHbix cuctem: PATH=$PATH: /usr/lib/jvm/jdk1.8.0 _221/bin

— JAVA_HOME nyTb go kopHa JDK, Hanpumep, gnsa UNIX-nogobHbIX cucTtem:
JAVA_HOME=/usr/lib/jvm/jdk1.8.0_221/

— JRE_HOME nyTb o cannos JRE n3 coctaBa yctaHoBneHHon JDK, Hanpumep, Ans
UNIX-nogobHbix cnctem: JRE_HOME=/usr/lib/jvm/jdk1.8.0_221/jre/

— J2SDKDIR vycTapeBwas nepeMeHHaa paona JDK, ucnonb3yetca HeKOTOpbl-
MU CTapbiMW npunoxeHnamm, Hanpumep, pna UNIX-nogobHbix cuctem:
J2SDKDIR=/usr/lib/jvm/jdk1.8.0_221/

— J2REDIR ycTapeBwas nepeMeHHas pnnd JRE, wucnonb3yetca HeKOTOPbI-
MW CTapbiMU NpuUnoXeHusamn, Hanpumep, ana UNIX-nogobHbix cucTtem:
J2REDIR=/usr/lib/jvm/jdk1.8.0_221/jre/

Tak)xe BO3MOXHO MCNONb30BaTb U ApYyrne Bepcun, HO He ctapwe 1.8. 3To 060CHOBaHO TEM,
YTO OCHOBHble pa3paboTKM Ha JaHHbIN MOMEHT TONIbKO HAUMHAKOT 0BHOBNSTE MHCTPYMEHTapPU
[0 6onee HoBbIx Bepcuit (Yacto 11 nnum 13) nnum BoBCe NepexoasT Ha apyrune JVM-asbikn, Takue
kak Scala, Groovy unu Kotlin.

MHorpa ons pelweHms Bonpoca MeHeXMeHTa Bepcuin npnberatot K CTOPOHHEMY MHCTPYMEH-
Taputo, Takomy kKak SDKMan.

[Nns pelwieHns HEKOTOPbIX HECNOXHbIX 3a4a4 Kypca Mbl 6yaeM nucaTb NPOoCTble NPUIOXEHUS,
He cogepxalne OOl, CNnoXxHbIX B3aMMOCBA3€eM M NPOBEPOK, B 3TOM Crlyvae HaM NoHazobuTtcs
Jupyter notebook c yctaHoBneHHbIM aapom (kernel) IJava.

1.4.1. 3apaHusa gna caMorNpPoBepKHU

1. Yem otnmuaetca SDK ot JDK?
2. Kakas Bepcus A3blka (K coxaneHut) ocTaétca camom nonynsapHomn B paspaboTke Ha Java?
3. Kakue ewé JVM g3bIKuK CyLLECTBYIOT?

1.5. W3 uero Bcé coctout (JDK, JRE, JVM n nx ppy3nA)

TL;DR:
— JDK = JRE + MHCTPYMEHTbI pa3paboTumnka;
— JRE = JVM + 6ubnuoTekmn Knaccos;
— JVM = Native API + MexaH13M MCMNOSIHEHUS + yNpaBieHne NaMaTblO.

Kak nMeHHO BCé paboTaeT? ECnm KOPOTKO, TO C/IOM 3a C/TI0EM HakNagbiBas abctpakuuu. Mpo-
rpaMmbl Ha NtOBOM s3biKe NPOrPaMMMPOBAHNSA MCNONMHAKOTCS HA KOMMbIOTEPE, TO €CTb, TaK UK
NHa4e, 3a4eNCTBYIOT NPOLLECCOP, ONepPaTMBHYD NaMATb M NpoyMe annapaTypHble KOMMOHEH-
Tbl. 3TW annapaTypHble KOMMNOHEHTbI NPEeAO0CTaBMAAOT ANS [OCTyna K cebe HN3KOYypPOBHEBbLIE MH-
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Tepdencol, KOTOpble 3a4eCTBYET onepaLnoHHasa CMcTemMa, NpeaoCcTaBnsAsa B CBOK oyepeab MH-
Tepenc uyTb NpoLLe NnporpaMmmam, B3anMoaenCTBYOLWNM C HeW. ITOT MHTeptenc B3anmMoaen-
ctBusa ¢ OC Mbl ang npoctoThl byaem HasbiBaTb Native API.

C OC B3aumopencteyeT JVM (Wikipedia: Cnnucok BMpTyanbHbIX MawuWH Java), TO ecTb, UC-
nonb3ys Native API, Ham cTaHOBUTCSA BCE paBHO, Kakas MMeHHO OC yCTaHOBNEHa Ha KOMMbOTe-
pe, rMaBHOe YMETb BbIMONHATLCA Ha JVM. 3TO OTKpbIBAET NPOCTOP 419 CO34aHUS Lenon rpynmbl
AA3bIKOB, OHM HOCAT 0bLee bbIToBOE HasBaHne JVM-a3biku, K HUM OTHOCAT Scala, Groovy, Kotlin n
apyrve. BHyTpu JVM ocyuwiecTBngeTcd yrnpasrieHne namsaTbio, CyLLLecTByeT MEXaHMU3M UCMOJTHe-
HMS NPOrpamM, cneumasnbHbIn JIT@—KOMnmnﬂTop, reHepupyrowmn nnathopMeHHO-3aBUCUMbIN
Koz,

JVM aons cBoen paboTbl 3anpawmnsaeT y OC HEKOTOPbI CErMeHT OnepaTMBHOM NaMATK, B KO-
TOPOM XPaHUT AaHHble NPOrpaMMmbl. ITO XPaHEHME MPOUCXOANUT «COAMMU».

1. Eden Space (heap) — B aTot obnacTu BbioenseTcs NaMaTb Nog, BCe co3gaBaeMble U3 Nnpo-
rpaMMbl 06bEKTbI. bonbluas YacTb 06bEKTOB XKMBET HEA 0O (MTepaTopPbl, BPEMEHHble 06b-
€KTbl, MCNONb3yeMble BHYTPU METOL0B U T.M.), U YOANAOTCS NPU BbINOSHEHUM COOPOK My-
copa 3To obnactv namMaTu, He nepeMellaroTcs B gpyrne obnactm namatu. Korga 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 NOHOW COOPKOM, OHA 3aHUMAET Maslo BPEMEHMU, N 3aTparmBaeT
TONbKO 3Ty 06/1aCTb NaMATU, @ MMEHHO, O4YMLLLAET OT yCcTapeBLMx 0bbekToB Eden Space u
nepeMeLLaeT BbiXKMBLLME 0ObeKTbl B cnegytoLLyto obnacTb.

2. Survivor Space (heap) — ctoga nepemelatoTcs 06beKTbl M3 Npeablaylien obnactn nocne
TOro, Kak OHUM Nepexunn xotsa 6ol ogHy cbopKy Mycopa. Bpems oT BpeMeHM 0ONroXMnBYyLME
0b6beKkTbl M3 3TOM 0bnacTm nepemMewatotca B Tenured Space.

3. Tenured (Old) Generation (heap) — 3pecb ckannMBakTCA OONTOXMBYLLME 06bEeKTbI (Kpyn-
Hble BbICOKOYPOBHEBbIE 06beKTbl, CUHINTOHbI, MEHEAXEePbl PECYPCOB M nNpoune). Korga 3a-
NoNHsAeTcs 3Ta obnacTb, BbinosHaeTca nonHasa cbopka mycopa (full, major collection), ko-
Topas obpabaTbiBaeT Bce co3paHHble JVM 06beKTbI.

4. Permanent Generation (non-heap) — 3gecb XxpaHuTCca MeTanHopMaLus, UCMONb3yeMas
JVM (ucnonb3dyemble Knaccbl, METOAbI M T.M.).

5. Code Cache (non-heap) —3ta obnactb ucnonbayetcs JVM, koraga BkntoueHa JIT-komnmunauns,
B HEW KEeLWNPYeTCs CKOMMNUIMPOBAHHbIN NAAaT(OPMEHHO-3aBUCUMbIN KOA.

JVM camocTosiTenbHO ocyulecTBnseT cbopKy Tak Ha3biBAEMOro Mycopa, YTo 3HAYUTESNIbHO
obneryaet paboTy NnporpaMmmcTa No OTCNEXMBAHMUIO yTEUYEK NamMsaTh, HO BaXXHO MOMHUTb, YTO
B Java yTeuKkn NaMsaTh BCE pPaBHO CyLLECTBYHT, 0COBEHHO Npu NpPorpaMmMmMpoBaHMN MHOrono-
TOUYHbIX MPUIOXKEHUN.

1J1IT, just-in-time - aHrn. BOBpems, NnpsaMo cenyac
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Puc. 2: npuHumn pabotsbl JVM

Ha nonb3oBaTeNbCKOM YPOBHE BaXKHO HE TOIbKO MCNONHATL 6a30Bbie MHCTPYKL MM NPOrpam-
Mbl, HO UTObbl 3TV 6a30Bble MHCTPYKLUM YMENN KaK-TO B3aMMOLENCTBOBATb CO BHELWHWUM MU-
poOM, B TOM Yncne apyrumm nporpammamm, noatomy JVM mHterpuposaHa B JRE - Java Runtime
Environment. JRE - 310 Habop 13 KNnaccoB 1 MHTEP(EencoB, peann3yroLLmnx

— BO3MOXHOCTM CETEBOr0 B3aUMOAENCTBMS;

— pucoBaHue rpatmnkn n rparyeckmii NoNb3oBaTeNbCKUI MHTEP(ENC;
— MyYNbTUMEAna;

— MaremMaTuyeckmin annapar;

— HacnepgoBaHue 1 NonMMopgusmMm;

— pednekcuio;

— ... MHOroe gpyroe.

Java Development Kit aBnseTca n3psaHo AONONHEHHbIM CneunanbHbiMK Java NpUNoXKeHns -
mun SDK. JDK gononHgaeT JRE He TONbKO yTunutamm gng KOMOUasaumMm, HoO U yTUAanTaMmn ans co-
34aHUSA OOKYMEHTaLMUK, OTNAAKM, Pa3BEPTbIBAHUSA NPUNOXKEHUA U MHOTUMU Apyrumun. B Tabnu-
ue @ Ha CTpaHuue @, npueeneHa npumepHas cTpyktypa n coctaB JDK v JRE, a Tak)Xe yKasaHbl
NX OCHOBHbIE 1 Hanbonee YacTo MCMNOSIb3yeMble KOMMOHEHTbI N3 cocTaa Java Standard Edition.
NMoMnMo cTaHOapTHOW pedakumn cywecteyeT u Enterprise Edition, copep»awmin KOMANOHEHTbI
ons cospaHns seb-npunoxeHunit, Ho JEE akTMBHO BbiTecHsieTca hpermBopKamm Spring n Spring
Boot.
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Java Development Kit

Tabnuua 1: Obuwee npeactaBneHne coctaBa JDK

3apaHusa pang caMonpoBepPKHy

1.5.1.

1. JVM n JRE - ato ogHO 1 TOXKE?

2. YT1o BxoguT B coctaB JDK, HO He BxoaaT B cocTaB JRE?

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

1.6. CrtpyKTypa npoekTa (nakeTbl, KJ1acCcbl, METOA, Main, KOMMEHTapPUM)

[MpoeKTbl MOryT 6bITb NO6ON CNOXHOCTU. YacTo CTPYKTYpYy NpoeKTa 3a8aéT cbopmk npo-
eKTa, MpeanuncbiBas B Kakux nankax byoyT XpaHUTbCS MCXOAHbIE KOAbI, UCNONHAeMble hannbl,
pecypcbl U OOKyMeHTauus. bes nx ncnonb3oBaHma HeobxooMMo 3a4aTb CTPYKTYPY CaMoCTOs-

TeJlbHO.

MpocTeiWwni NPOEKT Yalle BCEro COCTOMT U3 04HOrO (halna UCXO4HOMo Koaa, KOTOPbI BO3-
MOXHO CKOMMNUANPOBATb 1 3aMNyCTUTb KaK CaMOCTOATENbHbIM 06beKT. OTnnumTenoHaa ocobeH-
HOCTb B TOM, YTO Yallle BCEro 3TO OANH UM HECKONbKO CTaTUYECKMX METOAOB B O4HOM Kacce.

®darn Main.java B 3TOM Cny4yae MOXET UMeTb CleayoLWmin, MUHUManUCTUYHbINA BUA,

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

by

CKpPUNTOBbIN NPOEKT 3TO A0CTATOYHO HOBbIV TUM MPOEKTOB, OH MOSy4Ynn pasBuTue bnaro-
pnaps pactywen nonynapHocTtn Jupyter Notebook. CkpunToBble NPoeKTbl yA06HbI, KOraa Hy>KHO
oTpaboTaTb Kaky-To He60bLUY PYHKLUNOHANBHOCTb UM NOLLArOBO NOACHUTbL paboTy kKakoro-

TO aJIropuTMa.

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

0. NcxoaHble aaHHBbIE

int[] arr = {1,0,1,1,0,0,8,1,1,1};
System.out.println(Arrays.toString(arr));

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

1. OueBMAHO

YTO eCNK OTHATE OT 4AMHULEI €AVHWLY, PE3YNLTAaTOM 5}’,&@7 HONE, @ €CAKW OTHATE OT €AWHWLEI HONb, TO pe3ynsTaTtoM
OCTaHeTCca eaguHUUa

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

[e,1,0,0,1, 1, 1, 8 8, @]

2. He Tak oueBUaAHO

Puc. 3: NMpumep npocTtoro Java npoekTa B Jupyter Notebook

O6bIYHbIN MPOEKT COCTOUT 13 NaKeTOB, KOTOPbIE COAEPKAT KNacChl, KOTOpPble B CBOK o4e-
pelb KaK-TO CBA3aHbl Mex Ay cobol 1 copepKaT Ko, KOTOPbIA UCNONMHAETCS.

— MakeTsbl. MakeTbl 06beAMHAIOT Knacchl No cMbicny. Knaccbl, Haxoaauinecs B 04HOM nakeTte

OOCTYMHbI APYr OPYry AaXe eclin HaxXoOATCs B pasHbIX NpoeKTax. Y NakeToB ecTb NpaBu-
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na MeHoBaHMs: 0bbluHO 3TO 0bpaTHOE AOoMeHHOoe uMsa (HanpuMmep, ons gh.ru ato byner
ru.gh), HasBaHMe NPOEKTa, 1 Jasiee yXKe BHYTPEHHNASA CTPYKTypa. [MakeTbl MUMEHYOT CTPOY-
HbIMWU NTAaTUHCKMMK BykBamMu. YTo6bl ABHO OTHECTM KNacc K NakeTy, HYXXHO MponucaTh B
Kfacce Ha3BaHMe nakeTa nocne onepartopa package.

— Knaccbl. OCHOBHas eAnHMLLA MCXOAHOMo Koaa nporpaMmel. OgHoMy danny cnegyet cono-
CTaBNATb OAMH Knacc. HasBaHKWe Knacca - 3T0 UMs CyLLLEeCTBUTENIbHOE B UMEHUTENIbHOM Na-
LleXe, HanMcaHHoe C 3arnaBHon bykBbl. Ecnu TpebyeTcsa Ha3BaTb K1acc B HECKOJbKO C0B,
npumeHsatoT UpperCamelCase.

— public static void main(String[] args). MeTopn, KOTOpbI ABNSETCS TOYKOW BXO-
[a B nporpammy. [lomkeH HaxoamTbcsa B nybanyHoM knacce. Npu co3gaHum aToro metoga
BaXXHO MOJIHOCTbIO MOBTOPUTb €ro CUrHaTypy M 0b6a3aTesibHO HanNMcaTb ero C HasBaHue co
CTpO4HOM ByKBbI.

— KomMMeHTapun. 3T YacTb KOAA, KOTOPYI UIHOPUPYET KOMAUAATOP Npu npeobpasoBaHmn
MCXOAHOro Koga. KoMmeHTapum bbiBatoT:

- // comment - 00 KOHLA CTPOKKN. CaMbIi NPOCTOM M CaMbiii YACTO UCMOJSIb3YEMbIN KOM-
MeHTapun.

— /¥ comment ¥/ - BHYTPUCTPOUHbIA UM MHOFOCTPOYHbIN. HUKOraa He ncnonb3ymTte
€ro BHyTpW CTPOK, HECMOTPS Ha TO, YTO 3TO BO3MOXHO.

— /¥¥ comment ¥/ - KOMMEHTapUN-0OKYMeHTaums. MHOrOCTPOYHbIN. 3 HEro yTunmTom
Javadoc cospaéTtca Beb-CcTpaHMLa C KOMMEHTapMEM.

IOnsa npumepa 6bin co3gaH NPOEKT, COAEPXALLNM ABa KlacCa, HAXOAAWMXCS B pasHbIX na-
keTax. [lepeBo npoeKkTa NpeacTaB/ieHo Ha puc. @ roe nanka c BbIxogHbIMU (CKOMNMANPOBAH-
HbiMM) BUHapHbIMK thannamum nycTta, a hann README.md co3gaH ans nydllen 4eMoHCTpaunm
KOPHS NpoeKTa.

Sample

— SI'C

L ru
L go
ijcore
regular

L OtherClass.java

sample

L Main.java

— out

=— README .md

Puc. 4: CTpyKTypa npoCcTOro npoeKkTa

Conepxnmoe (harnoB NCXOOHOM0 Koga NpeacTaBNeHo HMXe.
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package ru.gb.jcore.sample;
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

1.6.1. 3apaHusa gna caMoOMNpPoOBepPKHU

1. 3auem cknagbiBaTb Kflaccbl B NaKeTbl?

2. MoXeT nu cyl,ecTBoBaTh Kjlacc BHe nakerta?

3. KommeHTHpoBaHue Koga
— Hy>kHO Tonbko ecnn nuweTtcsa bonblasa nogkntovaemas 6ubnnoreka;
— Xopowas NpuBbIYKa;
— 3axnamnsaeT UCXOOHUKN.

1.7. OTNOXUM MbiWwKK B cTOpoHY (CLI: c60pka, nakeTbl, 3anycK)

MpocTenwmnii NPOeKT BO3MOXHO CKOMMUANPOBATb M 3aNyCTUTb 6€3 NCMO/Ib30BaHMA TAXeNo-
BECHbIX cpef, pa3paboTku, BBeasa B KOMaHAHOM cTpoke OC oBe KOMaHabl:
— javac <Name.java> ckoMnunampyeT hann MCXOAHMKOB 1 CO34aCT B 3TOM e nanke ann c
6anT-KoaoM;
— java Name 3anycTuT CKOMNUIMPOBAHHbIN Knacc (M3 hanna c pacwmpeHmem .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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CKOMMNMAMpPOBaHHbIE KNlacChl BCcerga cogepxat oAnMHakoBble nepBble YeTbipe banTa,

KOTOpble B WWeECTHagUaTUPNYHOM NMpencTaBJ/ieHUN CbOpMVIpYPOT HaaAMnumcb <<KOCbe, KpoLl-
Ka».

87654321 0011 2233 4455 €67 aabb ccdd seff 012345

00000000 babe

00000010: 0011
00000020: 0100

00000030: 0004
00000040: 6265
00000050: 001le
00000060 : 7472

Ons komnunaumm 6onee CNOXHbIX NPOEKTOB, HEOOXOAMMO yKasaTb KOMNUAATOPY, OTKyAa
3abupatb hannbl NCXOOHMKOB M Kyga CKNaAblBaTb roToBble (hansbl K1aCCoB, @ UHTEPNpeTaTo-

py, 0TKyAa 3abupatb halibl CKOMAUAMPOBAHHbIX KNaccoB. [111s 3TOro CyLLeCcTBYIOT cregytoumne
KJTHOUN:

— javac:
— -d BbIxogHasa nanka (AnpeKkTopums) HazHa4YeHus;
— -sourcepath nanka c UICXO4HMKaMM NPOEKTa;
— java:
— -classpath nanka c KJjlaccamMuy NPOEeKTa,;
Knaccbl npoekTa KOMOUNNPYIOTCS B BbIXOAHYH NamnKy C COXPaHEHUEM nepapxmm 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.

1.7.1. 3apaHua gna caMornpoBepKHU

1. YTo0 Takoe javac?
2. Kode, Kpowka?
3. Toe HaxoauTCs Knacc B nanke HasHayvyeHunsa pabotbl Komnounatopa?

— B nognankax, NOBTOPAKOLWMX CTPYKTYPY NaKETOB B UICXOOHNKAX
— B KOpHe na1oCcKMM CrnCcKom;

— 3aBUCUT OT KJToYEN KOMNUNALUN.

1.8. [OokymeHTupoBaHue (Javadoc)

[JOKYMEHTMpPOBaHNE KOHKPETHbIX METOA0B N KJIaCCOB BCEraa JIOXKMUTCA Ha Nieyn nporpam-
MUCTa, NOTOMY YTO HMKTO He 3HAeT NPOrpaMMy 1 anropuTMbl B HEWN Nydlle, YeM NPOrPaMMUCT.
Ytunuta Javadoc nsbasnaet nporpamMmmucta oT HeobXxoaMMOCTU OCBamBaTb MHCTPYMEHTbI CO-
30aHMa Be6-CTpaHuL, M 3anucbiBaTb TyAa CBOK AOKYMeHTaumMo. [locTaTo4YHO NMcaTh XOPOLLO OT-
thopmaTMpoBaHHble KOMMEHTapun, a octanbHoe Javadoc BO3bMET Ha cebs.
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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. 5: YacTb CTpaHMLbl aBTOCTEHEPMPOBAHHON OOKYMEHTAaLNM

YT106bI NPOCTO CO3AAaTh AOKYMEHTALMIO HAO0 BbI3BaTb YTUNMTY javadoc C HABOPOM KIHOUEN.
— TU NaKeT, 419 KOTOPOro HY>XHO CO34aTb AOKYMEHTaLMO;
— -d nanka (Mnu OANPeKTopus) HasHaYeHMs;
— -sourcepath nanka c UCXogHWUKaMM NPOEKTa;
— -cp NyTb 40 CKOMMNU/IMPOBAHHbIX K/1aCCOB;
— -subpackages HY>XHO /i1 3arnsgbiBaTb B NaKeTbl-C-NaKeTaMu;

YacTo HeobxoaMMmo yKasaTb, B KaKo KOOMPOBKeE 3anncaH hana MCXo4HbIX KOAOB, M B KAKOW
KOAMPOBKe O0/MKHa b6bITb BbINONIHEHA AOKYMeHTaumsa (HanpuMep, anibl MICXOOHMKOB Ha A3bl-
ke Java Bcerga coxpaHsatTcsa B kogmupoBke UTF-8, a ocHoBHag kogupoBka ana OC Windows -
cpl251)

— -locale ru_RU a3blK AOKyMeHTauun (o5 npaBUIbHON pacCTaHOBKM NEpPeHOCoB 1 pa3ae-
NAOWMX 3HAKOB);

— -encoding KOAMPOBKA NCXOLHbIX TEKCTOB NPOrpaMmbl;

— -docencoding KOOMPOBKAa KOHEYHOM CreHEPUPOBAHHOM AOKYMEHTaLMN.

Yale Bcero B KOMMEHTapPUAX MCNOMb3YHTCS CrieayoLne KrYeBble CnoBa:

— @param OnMcaHue BXoaauwmx napaMmeTpoB

— @throws BblbpacbiBaeMble UCKITHOYEHNS

— @return oNMcaHme BO3BPALLAEMOro 3HAYEHNSA

— @see rge eué MoXHOo noymTaTtb No TemMe

— @since C KaKou BepCcumM NpoayKTa OCTyneH MeToA
— {@code "public"} BCTaBka Koga B onmcaHue

1.8.1. 3apaHua gna caMoOMNpPoOBepKHU

1. Javadoc HaxoauTtca B JDK nnmn JRE?
2. Yto penaet ytunmta Javadoc?
— Co34aéT KOMMeHTapumn B KOAE;
— Co30aéT NporpaMMHYH0 AOKYMEHTaLUMIO;
— Co3paét Beb-CcTpaHuMLy C AOKYMEeHTaunen ns KOMMeHTapm1eB.

1.9. Cob6epu ero, ecnu cmoxxewb (Makefile, Docker)

B nogpasnene E Mbl NporoBopunun o cbopke NPOeKTOB BPy4HYt. KOMNMAMPOBaTb NPOEKT
TakMM 06pasoM — 3aHATME BECbMA YTOMUTENbHOE, 0COBEHHO Koraa MCXOAHbIX DalinoB CTaHo-

Bcero cnos: 3879


https://t.me/ivanigorevichfeed

. N.N. OBYUMHHMKOB
& GeekBrains 13 Telegram: ivanigorevichfeed

BUTCA MHOTO, B MPOEKT BKJZIIOYAKOTCA 6mMbnunoTtekun u npouee.

Makefile — 3TO Habop MHCTPYKLMI ons nporpamMmmbl make (knaccuyeckas, ato GNU
Automake), koTopas nomoraeT cobupaTb NPOrpPaMMHbI NPOEKT B OAHY KoMaHay. Ec-
NV 3anyCcTUTb make TO MPOrpaMMa nonbITaeTcs HalnTK hansa C UMEeHEM No-yMONYaHUIo
Makefile B TEKyLLEM KaTasore U BbINOMHUTb UHCTPYKLMMN U3 HETO.

Make, He NPUBHOCUT HUYErOo MPUHLMMMANBHO HOBOTO B MPOLLECC KOMMUMALMMW, & TONbKO UL b
aBTOMaTU3MPYIOT ero. B npocTteriwemM cnyyae, B Makefile 4OCTaTOYHO onMcaTb TakK HasbiBae-
MYIO LieNb, target, U UTO HYXKHO cOenaTb Ans AOCTUXeHusa aTon uenu. Llenb, cobupaemas no-
YMOJYaHUIO Ha3blBaeTca all, Tak, A8 NpocTenllen KOMIUNALUNN HaM HY>KHO Hanucatb:

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

BHMMaHMe NOKNOHHMKaM BOMHbI 3a Npobenbl NpoTMB TaboB B TEKCTE NPOrpaMmbl: B
Makefile gns oTcTynoB Npm onncaHMmn TapreToB HeNb3s NCMOb30BaTh Npobenbl. Tonb-
Ko Tabbl. MHaue make obHapyxnBaeT owmnbKy CMHTaKCKCa.

Mo cyTun, 3TO BCE. HO BO3MOXHO caenatb 6onee rmbko HacTpamBaeMbln hais, UTOObI He HYX-
HO 6bIN10 3aNOMMHATb, KaK Ha3bliBAKOTCA Te UM UHble Nanku n dannel. B Makefile MoxHo 3anu-
CbliBaTb NepeMeHHble, Hanpumep:
— SRCDIR :=src
— OUTDIR := out
N nanee BbI3blBaTb UX (TO €CTb NOACTAB/ATb MX3HAUYEHUS B HYXXHOE MECTO TEKCTA) C/lieAyoWmm
obpasom:

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

YTobbl BbI3BATb YTUNNUTY A5t COOPKM Lenr No-yMonYaHuio, LOCTaTO4YHO B Nanke, CoOAepa-
wen Makefile B TepMUHaNe HanmcaTb make. YTo6bl BOCNOMb30BaTbCA APYrMMIN HAMMCAHHBIMU
TapreTamm Hy>KHO NocCie MMeHU yTUANTbI HanucaTb Yepe3 npoben HasBaHMWe TapreTa

Docker — nporpaMMHoe obecneyeHune gns aBToMaTMsaumm Pa3BEpPTbiBaHMSA W yrpaB-
NEHNA NPUIOKEHUSMU, KOHTEMHEPM3aTop MNPUIOXKeHUN. [103BONSET «ynakKoBaTb»
NPUIOXEHME CO BCEM Er0 OKPYXKXEHMEM N 3aBUCUMOCTAMU B KOHTENHEP, KOTOPbIN MO-
eT ObITb pa3BEPHYT Ha Ntobon cnucteme, NoAOEPKNUBAKOLLEN COOTBETCTBYHOLLYHO TEX-
HOMOTMO.

Docker Takke He MPUBHOCUT HUYEro TEXHONTOTMUYECKMU HOBOIO, HO lAaéT BO3MOXHOCTb He yCTa-
HaBnueaTb JDK 1 He oyMaTb 0 NepeKtUYeHn MeXxay BEPCUSIMU, [,OCTATOYHO B3ATb KOHTENHEP
C HY>XHOW BepCcuer MHCTPYMEHTapUsl U 3anyCTUTb NPUSIOXKEHNE B HEM.
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O6pasbl M KOHTEMHEPBI CO30,A0TCS C MOMOLLbIO CreunanbHOro arnna, MMerLLero Ha3saHme
Dockerfile. [lepBoi cTpokon Dockerfile Mbl 0693aTeNbHO OONXKHbI YKa3aTb, KAaKOW BUPTyasib-
Hbln 06pas byaeT 419 HaC OCHOBOW. 34eCb MOXHO UCMONb30BaTb Kak 0bpasbl OC, Tak 1 0bpasbl
SDK.

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

Mpwu co3paHnmn obpasa HeobxoaMMo CKONMPOBaTb BCe (halsibl U3 NaNKK src NPOEKTa BHYTPb
obpasa, B nanky src.

1 COPY ./src ./src

MoToMm, TakKe Npu co3paHum obpasa, Hago byaeT co3gatb BHYTPY Nanky out NpocTomn Tep-
MUHaNbHOM KOMaHao0n, 4Tobbl KOMNUNATOPY ObINO KyAa CKNaAblBaTb FOTOBbIE K/1ACChl.

1 RUN mkdir ./out

MocnenHee, uTo ByoeT coenaHo Npy cosaaHumn obpasa - 3anylieHa KOMIMNaums.

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

MocnegHAsa kKoMaHaa B Dockerfile rOBOPUT, UTO HYXHO cOenaTh, KOroa KOHTeHep co3aa-
éTca 3 obpasa n 3ayckaeTtcs.

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

Docker-obpas n, kak cnegcresune, Docker-koHTeMHEpPbl BO3MOXHO HACTPOUTb TakKMM 06pa3omMm,
4yTObbl CKOMNUIMPOBAaHHbIEe hanfibl HAXOAMINCH HE B KOHTEMHEpPE, a CKNagblBancb 0b6paTHO Ha
KOMMNbOTEP NONb30BaTensa Yepes obuime nanku.

YacTo KoMaHAbl pa3paboTUnMKOB aMYNIMPYOT TakMM 06pa3om peasnbHbIi NPOOAKLLH CepBep,
ncnonb3ys B KadecTBe ncxogHoro obpasa He JDK, a 06pa3 ueneson OC, Bpy4YHYHO yCTaHaBNMBa-
toT Ha Hen JDK, 3anyckas ganee CBOE NPUIOXKEHME.

JomMallHee 3apaHue

— Co3paTtb NPoeKT 13 TPEX KrnaccoB (OCHOBHOWM C TOYKOWM BXO4a M ABa Kflacca B APYrom nake-
Te), KOTOpPble BMECTe AOJIKHbl COCTABNAATb OAHY NPOrpaMMmy, NO3BONAOLLYI NPON3BOANTD
YyeTblpe OCHOBHbIX MaTeMaTUYECKNX AENCTBUSA N OCYLLECTBNATb (hHOPMaTUPOBAHHbINM BbIBOS,
Pe3yNnbTaToB MOSIb30BaTENIO;

— CkoMNuNMpoBaTb NPOEKT, a TaKXe co3aaTb A1 3TOro NpoeKTa CTaH4apTHY Beb-cTpaHuLy
C JOKYMeHTaLMeln Ko BCEM NaKeTaM;

— Cospartb Makefile c 3agavamm cbopkn, OUNCTKM U CO3AAHUNA OKYMEHTALLMN HA BECb MPOEKT.

— *Cospatb gBa Docker-obpasa. OaunH f0mKeH KOMNUAMPOBaTb Java-npoekT obpaTHo B nan-
Ky Ha KOMMblOTEPE NoAb30BaTeNs, a BTOPO 3abmpaTb CKOMMNUAMPOBAHHbIE KNacchl U UC-
MNONHATb UX.

2. VnpaBneHMe MPOEKTOM. CGOPU.I,MKM MPOEeKTOoB

YnpasneHnue npoekToM: Jar-channbl; Gradle/Maven: 3aBUCMMOCTH, Bbirpy3Ka apTedakTa, nyb-
NIMYHbIE PENO3UTOPUM, CBOMCTBA NPOEKTA, NPMBATHbIE Peno3nTopum (XocTuHr); Bazel
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3apaHuAa K ceMUHapy

— CospaTb 3arpykaembiii aptedakT ¢ PyHKUNEN CyMMUPOBAHMA OBYX UNCEN U 3arpy3nTb ero
B JIOKasbHbI K3W apTetaKToB;

3. Cneuuanusauuma: gaHHbie U QPyHKLUU

BasoBble PyHKLMN A3bIKA: MaTeMATMYECKNE ONEPaATOPbIl, YCNOBUS, LUNKIbl, BUHapHbIe one-
paTtopsbl; JaHHble: TMnbl, Npeobpa3oBaHne TUMOB, KOHCTaHTbl U NepeMeHHble (MPUMUTUBHbIE,
ccblloYHble), BHapHOe nNpencTaBieHne, MaccuBbl (CCbiToYHas NpUpoaa MacCUBOB, MHOEKCA-
UMS, MaHMNYNSUNS aHHbIMK); DyHKLMK: NapamMeTpbl, BO3BpallaeMble 3HaYeHUs, neperpyska

(yHKUMI;

3.1. [aHHble

XpaHeHure gaHHbIX B Java OCyLLEeCTBNAETCS NPMBbIYHBIM ANS NporpamMmmncta obpasom: B ne-
PEMEHHbIX M KOHCTaHTaX. A3bIKM NPOrpaMMmnpoBaHmns bbiBatoT TUNN3UPOBAHHBIMU U HETUMU3N-
poBaHHbIMM (BecTnnoBbIMM).

OTCyTCTBME TUMM3ALLMN B OCHOBHOM MPUCYLLE CTAaPbIM U HU3KOYPOBHEBbLIM S3blIKaM NpPorpam-
MUpoBaHus, Hanpumep, Forth, HekoTopble accembnepsbl. Bce AaHHbIe B TaKNX A3bIKAX CUMTAIOTCS
LenoykaMmn 6UT NPOM3BOSIBHOM ANUHbI U, KaK CleayeT U3 Ha3BaHus, He AenaTcs Ha Tunbl. Pabo-
Ta C HUMM YacTo TPyaHee, N NPU YTEHUN KOLa He BCeraa iCHO, O KakoM Turne nepeMeHHon naet
peub. Mpu aToM yacTo 6e3TnnoBblie A3bIKKM paboTatoT bbiCTpee TUNU3NPOBAHHbIX, HO ONUCbIBaTb
C X MOMOLLbIO 6oNbLINE MPOEKTbI CO CIOXKHbLIMU B3aUMOCBSA3SIMUN [,OBO/IbHO YTOMUTENbHO.

Java aBnsieTcs A3bIKOM CO CTPOron (CUIbHOM) SBHOW CTaTUYECKOM TUnmnsaumen.

Y10 3TO 3HAUUT?
— Cratmyeckas - y KaXX4ov NnepeMeHHOM AoNXKeH ObiTb TUM M Mbl 3TOT TUM MOMEHATb HE MO-
XXeM. ITOMy CBOMCTBY NPOTUBOMNOCTABAAETCS OMHAMMYECKAs TUNM3aumns;
— $IBHas - Npy CO30aHMMN NEPEMEHHOM Mbl AOMKHbI e 0653aTeNbHO MPUCBOUTL KAKOW-TO TUM,
SIBHO HaNMcaB 3TO B KoAe. bbiBalOT S13bIKM C HEABHOW TUNM3auunen, Hanpumep, Python;
— Crporas(cunbHas) - HEBO3MOXHO CMeLWnBaTb Pa3HOTUMNHbIE AaHHble. C gpyron CTOPOHbI,
cywiecTtByeT JavaScript, B KOTOPOM 3anucb 2 + true BblAaCT pe3ynbrar 3.
Bce paHHble B Java OenaTcd Ha AiBe OCHOBHble KaTeropum: NpUMUTUBHbBIE U CCbISTOYHbIE.
[aHHble: TMnbl, NpeobpasoBaHMe TUMOB, KOHCTAHTbI M MepeMeHHble (MPUMUTUBHbIE, CCbINIOY-
Hble), BHapHOe NpeacTaBneHne, MaccKBbl (CCbifloYHas NpUpoAa MacCMBOB, MHAEKCcALMS, Ma-
HUNYNAUNA LaHHBIMW);
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Tun [MossicHeHue Inana3oH
byte CaMbI MaNeHbKNN U3 agpecyemblix TUNos, | [-128, +127]
8 61T, 3HAKOBbIN
short Trn KOPOTKOro Lenoro umcna, 16 6ut, 3Ha- | [-32 768, +32 767]
KOBbIV
char LlenoyncneHHbi TMN gns XxpaHeHusa cum- | [0, +65 535]
BonoB B kKogupoBke UTF-8, 16 6uT, 6es-
3HaKOBbIN
int OcHOBHOM TUN LUenoro uyucna, 32 6uTta, | [-2147 483 648, +2 147 483
3HAKOBbIN 647]
long Tun pnAnHHOro 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 | Jlormyeckun Tvn gaHHbIX true, false

Puc. 6: OcHoBHble TUNbl gaHHbIX B A3blke C

BasoBble hyHKLMM 93blKa: MaTeMaTnyeckme onepaTopsbl, YCNoBUS, LMKIbl, BMHapHbIe one-
paTopbl;
DYHKUMKN: NapaMeTpbl, BO3BPaLlLaeMble 3HaUYeHUs, neperpyska hyHKLUUI;

3.1.1. AHTURNaTTEepH "Marnueckue umcna"

B npownom npumepe Mbl UCNOJIb30BaIM @HTUNATTEPH - NMIOXON CTUMb AN HANUCAHUA KoAa.
Yncno 18 ncnonbayetcs B koge koge 6e3 nosacHeHu. Takon aHTUNATTEPH Ha3biBaeTcs "Maru-
Yyeckoe uncno'. PekomMeHayeTcs NoMeLLaTb YMCAa B KOHCTAHTbI, KOTOPble XPaHATLCA B Havane
charina. ADULT = 18 age = float(input('Baw Bo3spacT: ')) how_old = age - ADULT print(how_old,
"neTt Hasag Tbl CTaN COBEPLUIEHHONETHUM")

MntocomM Takoro Noaxoaa SBNSETCA BO3SMOXHOCTb JIErKO KOPPEKTUPOBaTb bonbLine npoek-
Tbl. [lpeacTaBbTe, UTO B BalleM KOAE HECKOJTbKO ThICAY CTPOK, @ YMC0 18 NCnosib30BanoCch HECKOSb-
Ko gecaTkoB pas. [l MNpu pasBepTbiBaHUN NPOEKTA B CTPaHe, rAe COBEpPLIEeHHONEeTUEM CUMTAETCS
21 rop, Bbl byneTe nepeunTbiBaTb BECb KOA B NoMcKax Marnyeckmux "18"v npaButb nx Ha "21". B
C/ly4yae C KOHCTAHTON M3MEHUTb YNCIIO0 HYXKHO B ogHOM MecTe. [ [lononHUTENbHbIN CNOXHOCTH
MOryT BO3HMKHYTb, eCnu B Koae byneT 18 kak Bo3pacT coBeplieHHoneTmsa n 18 kak koahhunun-
eHT N9 paccyéeT yero-nmbo. Tenepb NpaBUTb KOAA €L COXKHee, BeAb BO3PacT M3MEHMNCS, a
KOa(hhULMEHT -HeT. B cnyyvae ¢ coxpaHeHMEM 3HAUYEHUI B KOHCTaHTbl Mbl CHOBa MEHSIEM YNUCIO
B OOHOM MecTe.

3apaHua K ceMUHapy

— HanucaTtb Kak MOXHO 60sblle BapnaHTOB PyHKLUN MHBEPTUPOBAHUS MacCcuBa eauHnL, 1
Hynen 3a 15 MuHyT (6e3 BeTBNeHun ntoboro poaa);
— CpaBHUTb 6€3 ycroBuMin aBe AaTbl, NPeAcTaB/eHHble B BUAe TPEX YMcen rrrr-mM-aa;
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4. Cneumanusauyusa: OO0

NHkancynaums: Knaccol ¥ 06beKTbl (BHYTPEHHME KNnacchl, BIOXXEHHble Knacchl, static, private/publi
final, nHTepdenc BsanmoaencTemns c 06beKTOM), NepeuncrneHms (co3gaHne, KOHCTPYKTOPbI ne-
peuncneHnin, o6beKTbl NepevyncneHnin, 4ONoNHUTENbHbIE CBOMCTBA); HacnepnoBaHue: extends,
Object (rnobanbHoe HacnepoBaHue), protected, npeobpasoBaHue TMnos, final; Monnmopdhunsm:
override, abstract, final;

5. Cneuunanusauua: TOHKocTU paboThbl

dannoBasa cuctema v npeacrtaBneHmne gaHHbix; lakeTbl java.io, java.nio, String, StringBuild
string pool, ?2JSON/XML?
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*MpunoxeHuns
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