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I'maBa 1

Java Core

1.1. Ilmardopma: ucTopus M OKPYKeHUE

KoHcnekT neKnumu

Kparkast ucropusi (IpuIMHbI BO3HNKHOBEHMS)

— SI3bIK co3maBasu Oj1s1 pa3paboOTKY BCTPaMBaeMbIX CHCTEM, CETEBBIX MPUJIOKEeHMI 1 mpuKIIagHoro I10;

— TlomysnsapeH 13-3a CKOPOCTY UCIIOJTHEHMS U TTOJTHOTO abCTparMpoBaHus OT UCIIOJIHUTEIS KOIa;

— UYacTo ucrnosnbsyeTcst 47151 MpOrpaMMMUPOBaHMsI 63K-3HIA BeO-TIPUIIOKEHUN 13-3a M3HAYaIbHOM Halle-
JIEHHOCTY Ha CeTeBbIe NMPUJIOKEHMSI.

TIOBE Programming Community Index

Source: www.tiobe.com

Ratings (%)

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Python ==(C Java C++ C# == Visual Basic JavaScript == Assembly language == SQL PHP

Puc. 1.1: I'padmk momynsipHOCTH 13bIKOB porpammupoBanus TIOBE

Ba3oBblIit MHCTPpYMeHTapuii, KOTOPbIN MoHagoouTcs (Bbioop IDE)

— NetBeans - xopormit, 1TO6pOTHbBI MHCTPYMEHT C JIETKMM HOCTAJIbIMU€CKUM OTTEHKOM;

— Eclipse - nnia noknonnukoB Eclipse Foundation u miBeiiiapckmx HOKeI C IMOJTyCOTHE JIe3BUiA;

— Intelli] IDEA - ctangapTt me-¢akrto, MCIOIb3yeTCsI Ha Kypce 1 B OOJIbIIIMHCTBE COBPEMEHHbIX KOMITa-
1307078

— Android Studio - ec/iu 3aHMMAaTbCSI MOOUILHOM pa3pabOTKOIA.

YTo HY)XKHO CKayaTh, OTKYJA (KaK BbIOpaTh BEH0pPa, BIOOP BepCHN)

s pa3pabotku rnmoHamoburcs cpema paspadborku (IDE) 1 mnctpymenTtapui paspadorurka (JDK). JDK
BBIITYCKAETCs HECKOJIbKMMM TTOCTaBIIMKaMy, OOJIBIIMHCTBO U3 HUX OeCIUIaTHbI U MOJHOMYHKIIMOHATbHBI,
TO €CTb MOAAEPKUBAIOT BeCh (PYHKIIMOHAJ SI3bIKA U TJIaTGOPMBI.
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B nociientee BpeMmsi, ¢ pa3BUTIMEM KOHTEHEPU3ALUY TPWIOXKEHWH, YaCTO YCTAHABIMBAIOT MHCTPYMEH-
tapuii B Docker-koHTeliHep 1 BeIyT pa3paboTKy MPSIMO B KOHTEIHEpe, 3TO MO3BOJIIET He 3aX/JIaMJISITh KOM-
MbIOTEP pPa3spaboTuMKa PasHbIMM BepCUSIMU MHCTPYMEHTapus 1 ObICTPO pa3BOpaYMBaTh CBOM IPUJIOKEHMS
B CI w1m Ha 11e71IeBOM cepBepe.

B obmiem ciyuae, mjist paspaboTKy Ha JIF0O0M SI3bIKE MPOrPaMMMUPOBAHMS HYKHbI TaK Ha3bIBa-
embie SDK (Software Development Kit, anrmi. - uHCTpymMeHTapuii pa3paboTumKa IPUIOKEHUN
WM MHCTPYMEHTapUi1 Ij1s1 pa3padboTky npuiaoskeHuit). YactHeii ciryyain Takoro SDK - mHCTpYy-
MeHTapuil pa3paboTunka Ha a3bIke Java - Java Development Kit.

Ha kypce 6ymet ncnonb3oBatbesi BellSoft Liberica JDK 11, HO BO3MOXKHO MCITOIb30BaTh U APYTUX MPO-
M3BOAUTEJIEN, HallpuMep, camyto pacrpoctpaHénnyio Oracle JDK. TIponsBoauTesnis ciiegyer BoIOMpaTh U3
TpebOBaHMI1 1O JIUIEH3UPOBaHMIO, Tak, Harmpumep, Oracle JDK MOKHO 1CIIOb30BaTh GECIJIATHO TOJBKO
B JIMUHBIX IIEJISIX, 32 KOMMEpPUYECKYIO pa3paboTKy C MCIOJIb30BAaHMEM 3TOTO MHCTPYMEHTApUs MPUIETCS 3a-
TJIaTUTD.

Takske BO3MOXKHO MCITOJIb30BaTh U Apyrue Bepcum, HO He crapiie 1.8. 3To 060CHOBaHO TeM, UTO OC-
HOBHbIE Pa3pabOTKM Ha JAHHbII MOMEHT TOJIbKO HaYMHAIOT OOHOBJISITh MHCTPYMEHTapMii O 60jiee HOBBIX
Bepcuit (yacto 11 mmm 13) wim BoBce mepexomar Ha apyrue JVM-sa3biku, Takue kak Scala, Groovy win
Kotlin.

Ilns1 pellieHNst HEKOTOPBIX HECJIOKHBIX 3a7a4 Kypca MbI OyZIeM IMCaTh MPOCTbIe TPWIOXKEHMSI, HE COAEP-
skatye OOIT, cIoKHBIX B3aMMOCBSI3€H U IIPOBEPOK, B 9TOM CJTy4yae HaM MOHamoouTcst Jupyter notebook ¢
ycraHoBJieHHbIM simpoM (kernel) [Java.

N3 vero Bcé coctout (JDK, JRE, JVM u ux apysbs)

TL;DR:

— JDK = JRE + uHCTpyMeHTbI pa3paboTunKa;

— JRE =JVM + 6ubnmuoreku Kjaaccos;

— JVM = Native API + MexaHu3M MCIIOJHEHMS + yIIpaBJIeHME MTaMSThIO.

Kak umenHo Bcé paboraet? Ecyi KOpOTKO, TO CJIOM 3a CJI0eM HakJIabiBas abctpakimu. [IporpamMmbl Ha
JI000M $I3bIKe MMPOTrPAMMMPOBAHMSI UCIIOTHSIOTCS HAa KOMIIBIOTEPE, TO €CTh, TaK WM MHaue, 3aJe/CTBYIOT
MIPOIIECCOP, OTIEPATUBHYIO IAMSTh U ITPOYMe alapaTypHble KOMIIOHEHTbI. DTU alllapaTypPHble KOMITOHEHTbI
MPEeIOCTAaBISIOT I TOCTYIIa K cebe HMU3KOYPOBHEBbIE MHTEP(ENChI, KOTOPbIE 3a€MCTBYET ONepaIMOHHAas
CUCTeMa, TIPEeNOCTAaBIsIsl B CBOIO ouepenb MHTepdeiC YyTh IMpOoIle MporpaMmam, B3auMOAECTBYIOIIMM C
Hel. OtoT uHTepderc B3anmonencteus ¢ OC Mbl 1j1s1 mpocToThl OyaeM Ha3biBaTh Native API.

C OC B3anmogeiictByet ] VM, 10 ecTb, ncnoiyb3ys Native API, Ham craHOBUTCS BCE paBHO, KaKasi MUMEeH-
HOo OC ycTaHOBJIEHAa Ha KOMITbIOTEpE, IJTABHOE YMETh BbITTOHATHCS Ha JVM. DTO OTKpBIBAET MPOCTOP MIJIS
CO37aHMsI 1IeJIOV T'PYIIITbI SI3bIKOB, OHM HOCSIT 0011iee O6bITOBOE Ha3BaHMe ] VM-3bIKM, K HUM OTHOCSIT Scala,
Groovy, Kotlin u gpyrue. Baytpu JVM ocyliiiecTiisieTcs yIipaBjieHe IaMsITbiO, CYIIeCTBYeT MEXaHU3M MC-
MIOJIHEHUST TIPOTPaMM, CIelaIbHbIiA ]IT-KOMHI/IHHTOI), reHepupyIoLui 1aTGoOpMeHHO-3aBUCUMBbIN KO[I.

JVM nnsa cBoen paborbl 3anpammBaer y OC HEKOTOPbIM CErMEHT OIepaTMBHONM IaMSITH, B KOTOPOM
XPaHUT AAHHbIE TPOTPaMMbl. DTO XpaHEHME MPOUCXOAUT «CJIOSIMM»:

1. Eden Space (heap) — B 3TOM 06/1aCTM BBIAEISITCS MaMSITh O] BCE CO3/IaBaeMbIe M3 MPOTrPaMMbl 00b-
eKTbl. bosbIlast yacTb 06BEKTOB SKMBET HENOJTO (MTEPAaTOPbl, BpEMEHHbIE OOBEKTHI, MCIIOJIb3yeMbIe
BHYTPU METOHOB U T.I.), U YIQJISIOTCS TIPU BBITIOJIHEHUM COOPOK Mycopa 3TO 00JacTv MamsiTH, He
nepeMellalTcs B Apyrue obsactu namsatv. Korma maHHas o67acTh 3arnosHsieTcs (T.e. KOJM4YeCTBO
BbIZIeJIEHHOM TIaMSITV B 9TOM OOJIaCTY TMPEBBIIIAeT HEKOTOPbIN 3aJaHHBIN MPOIIEHT), COOPIIMK Mycopa

11T, just-in-time - aHr/1. BGBpeMs1, mpsIMO ceifuac
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BBITIOJTHSIET OBICTPYIO (minor collection) c6opky. [To cpaBHEHMIO C TIOTHON COOPKOIL, OHA 3aHMUMA-
€T MaJIo BpeMeHM, U 3aTparmBaeT TOJIbKO 3Ty 06/IaCTb MaMSTH, & UMEHHO, OYMIIAET OT YCTapeBIINX
06bekToB Eden Space u nmepemeliiaetr BbIKMBIIME OOBEKTHI B CJIETYIONTYIO 001aCTh.

Survivor Space (heap) - cioga nmepemelaioTcsi 06beKThbI U3 MPeIbIAYIel 00acTy MOCe TOro, Kak
OHU TEepesKUIN XOTsI Obl OOHY COOPKY Mycopa. BpeMs OT BpeMeHM JOITOXKUBYILME OObEKTHI U3 3TOM
obnactu nepemelnaiorcsa B Tenured Space.

Tenured (Old) Generation (heap) — 3mech CKaruIMBaIOTCS HOJITOXKUBYIIME OOBEKTHI (KPYITHbIE BbICO-
KOYpOBHEBbIe OOBEKTbI, CUHTJITOHbI, MeHe[3kepbl pecypcoB u npoune). Korga 3amosHseTcs: ata 06-
JIaCTh, BBITNIOJIHSETCS MMojiHast cbopka mycopa (full, major collection), koTropast o6pabaTbhIBaeT BCce CO-
3ma”Hble JVM 0ObeKThlI.

Permanent Generation (non-heap) — 3gech xpauuTtcs metanHbopmalys, ucrosb3yemast ] VM (ucmosb-
3yeMble KJIaCcChl, METOABI U T.I1.).

Code Cache (non-heap) — sta o6mactb ucnosnbsyercs | VM, korna BkiaodeHa | I T-koMmmmisiims, B Hel
KellMPYeTCs CKOMITMIMPOBAHHBIN T1J1aTHOPMEHHO-3aBUCUMBbII KOJ,.

JVM caMocTOosSITeJIbHO OCYILIECTBJIIET COOPKY TaK Ha3bIBAEMOI'O MYCOpa, UTO 3HAYMTEJIbHO OOjIeryaer
paboTy ImMporpaMMMCTa MO OTCJIESKMBAHMIO YTeUeK MaMsITV, HO BaKHO IIOMHUTb, UTO B Java YTeUKM MaMsITU
BCE PaBHO CYIIIECTBYIOT, OCOOEHHO IPpY MPOTPaMMMPOBAHMM MHOTOTIOTOUYHBIX TTPUJIOSKEHMIA.

java class file class loader

s

A 4

runtime data area

Imethod area | | heap | | stack | ljava threads |

| native internal threads | | program counter registers |

A 4

execution engine * native method *| native method

| JIT compiler | |garbage collector | | interface library

Puc. 1.2: mpuunun pa6otst JVM

Ha nosib3oBaTe1bCKOM yPOBHE BayKHO HE TOJIKO MCIIOJHSITH 6a30Bble MHCTPYKIMM ITPOTrPaMMBbl, HO UTO-
6561 3TV 6a30BbIe MHCTPYKIMYM YMEJIU KaK-TO B3aMMOJECTBOBATh CO BHEIITHMM MMPOM, B TOM YKCJIE APYTU-
MM Iporpammamu, moatomy | VM unrerpupoBana B JRE - Java Runtime Environment. JRE - 310 Habop u3
KJIACCOB ¥ MHTEP(ENICOB, peayn3yIoumx

BO3MOSKHOCTM CETEBOT'O B3aMMOAENCTBUS;

pucoBaHue rpadukyu 1 rpaduuecKuii MoIb30BaTeIbCKIUIT MHTEPDENIC;
MYJIBTUMENA;

MaTeMaTUYeCKUI amnmnapar;

HacjIeIoBaHMe U OIMMOPOU3M;

peduiekcuio;

... MHOTO€ JIpyTOe.

Java Development Kit siBisteTcst M3psIIHO HOIMOJHEHHBIM CHeLMaJIbHbIMM Java npuitoskeHusmu SDK.
JDK pononasier JRE He TONBKO yTWIMTAMM IJIS1 KOMITWISIIIAM, HO M YTWJINTAMM JIJISI CO3TAHMUST JOKYMEH-
Talyy, OTJIaJKY, Pa3sBEPThIBAHMS IIPWIOKEHUI M MHOTMMM ApyruMu. B Tabnuiie Ha CTpaHuIle E, pu-
BereHa npumepHas ctpykrypa u coctaB JDK u JRE, a Takke yKasaHbl MX OCHOBHbIE U Hambojiee 4acTo
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MCITOTb3yeMble KOMITOHEHTHI 13 cocTtaBa Java Standard Edition. [TomuMo cTraHmapTHOM pemakuuy Cyliie-

6-npwiokennii, Ho JEE akTuBHO

) CO,ELep)KaU_U/H‘/JI KOMITOHEHTBI OJId CO30aHMs Be

ctByet u Enterprise Edition

BbITeCHsIeTCS (hpertMBopKamu Spring u1 Spring Boot.
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Java Development Kit

Tabmuua 1.1: Ob6iiee npencrasaeHne coctasa JDK

CTpyKTypa mpoeKTa (MaKeTbl, KJIaCChl, METOA Main, KOMMEHTapPUN)

[TpoexkTbl MOT'YT OBITD JII0O0V CJIOKHOCTU. YacTO CTPYKTYPY MPOEKTa 3a0aéT COOPIIMK IMPOEKTa, IpeI-

IMMCbIBAS B KaKMX IIAIIKaX 6Y,ELYT XPaHUTBHCA MCXOOHbIE€ KOAbI, ICITO/IHSIEMbIE d)aﬁ[f[bl, peCcypcCbl M HOKYMEH-
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Tanysi. bes Mx MConb30BaHUSI HEOOXOAMMO 3a/1aTh CTPYKTYPY CAMOCTOSITETHHO.

IIpocTeiimit MPOEKT COCTOUT 13 (aiiia MCXOMHOIO KOZa, KOTOPhIi BO3MOKHO CKOMIIM/IMPOBATh 1 3a-
MYCTUTh KaK CAMOCTOSITEJIbHBIN OOBEKT.

@aiu1 Main. java B 3TOM cjiyyae MOKET MMETh CJIEAYIOIINI, MMHUMAIMCTUYHBIN BT

public class Main {
public static void main(String[] args) {
System.out.println("Hello, world!");
3

A CKOMIMIMPOBATDH ¥ 3aITyCTUTD €r0 BO3MOYKHO 6€3 MCITO/Ib30BaHMS TSIKEJIOBECHBIX Cpell pa3paboTKu,
BBe[s1 B kKomaHaHoM cTpoke OC aBe KOMaH[bI.

ivan-igorevich@gb sources % Lls

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!

CKpUNTOBBIN IMIPOEKT 3TO IOCTATOYHO HOBBIV TUII TPOEKTOB, OH MOJTYUMI pa3BUTHE Gyiarogaps pacTty-
el momynsipHoctu Jupyter Notebook. CKpunToBbie TpoOeKThI yIOOHBI, KOIIa HY;KHO OTPaboTaTh KaKyIo-TO
HeOoJIbIIYI0 GYHKIMOHAIBHOCTD MU TIOIIAroBO MOSICHUTh pabOTy KaKOro-TO aJropuTMa.

+ Code + Markdown [» Run All == Clear Outputs of All Cells 'O Restart = Outline  --- B Java

0. NcxoaHble aaHHblIE

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

0.5s Java

[1,0,1,1,80,8, 0,1, 1, 1]

1. OueBUAHO

YTO eC/IM OTHATL OT eAMHWULIBI eAUMHKWLLY, pe3ynbTaToM 5‘;’,&6‘7 HOJIb, @ eC/IM OTHATL OT €MHULLLI HOJb, TO PE3YNbLTaTOM
OCTaHeTCA eAuHWUa

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

v 0ls Java

[0, 1,0, 0, 1,1, 1, &, 9, ]

2. He Tak oueBnaHO

Puc. 1.3: IIpumep mpocrtoro Java mpoekra B Jupyter Notebook

OOBbIYHBIN MPOEKT COCTOUT U3 MTAKETOB, KOTOPbIE COIEPsKaT KIacChl, KOTOPhIE B CBOIO OUepelb KaK-TO
CBSI3aHBI MEKIY COOO0I M COIEePKAT KO, KOTOPBIN UCIIOTHSIETCSI.

— Ilakets1. Kitacchl, Haxomsimecs: B OMHOM TaKeTe JOCTYIHbBI APYT OPYTY Jake eC/IM HaXOOSTCS B pas-
HbIX MpoeKTax. [TakeTbl 0ObEOVHSIIOT KJIACChl IO CMBICJTY. Y TMaKeTOB €CTh INpaBujia MMEHOBaHMS:
0OBIYHO 3TO OOpaTHOE TOMeHHOe MMs (Hampumep, 11 gb.ru aTo OymeT ru.gb), Ha3BaHMe TPOEKTa, U
najee yske BHyTPEHHSSI CTPYKTypa. UTOObI SBHO OTHECTM KJIACC K IMaKeTYy, HY>KHO MTPOMMCATh B KJlacce
Ha3BaHMe MaKeTa MocJie oneparopa package.

— Kitaccer. OcHOBHasI eqMHUIIA MCXOJHOTO KO MPOTPaMMBbI.
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OTtnoxkum MbIKY B cTopoHy (CLI: coopka, makeTbl, 3aIyCK)

HoxkymenTupoBanue (Javadoc)

BaI[aHMH K CEMMHAapy

- CKOMHI/IJ'II/IpOBaTb IIPOEKT M3 TpéX KJIaCCOB, HAXOAAIIMXCA B IBYX ITIaKeTaX, a TaKXKe CO34aThb IJIsd 3TOro
MPOEKTA CTAaHAAPTHYIO BeO-CTpaHMITy C JOKyMEHTAaIen

CueHapui JIeKIUu
1.2. VYmopasjieHue ImmpoeKTOM: COOPIIUKYU ITIPOEKTOB

VYmpasnenne nmpoektom: Jar-daiuibl; Gradle/Maven: 3aBUCMMOCTHM, BbITpy3Ka apTedakTa, IMyoIMuHbIe
PEno3UTOPUM, CBOMCTBA MIPOEKTA, ITPMBATHbIE PENO3UTOpuM (XOCTHHT); Bazel

3agaHus K ceMUHApy

— Cospatb 3arpyskaeMbiii apredakT ¢ QyHKIMEN CYMMUPOBAHMS ABYX UMCEJT U 3aTPY3UTh €r0 B JIOKAJTb-
HBIV K311I apTedaKkToOB;

1.3. Chnenmanmusanusi: JaHHbIe M (QYHKIIMNU

bazoBbie byHKIMM SI3bIKA: MaTeMaTU4eCcKye OrepaTopbl, YCJIOBMSI, LIMKJIbI, OGMHapHbIe ornepatopsl; JaH-
HbIe: TUIIbI, TpeoOpa3oBaHye TUIIOB, KOHCTAHThI U MepeMeHHbIe (MPUMUTUBHbIE, CCbUUIOYHBIE), OMHApHOE
npefcTaBieHNe, MacCMBBI (CChIJIOUHAsST ITPUPOJia MaCCUBOB, MHIEKCAIVSI, MAHUTTY/IAIMS JaHHbIMM); DYyHK-
I[MI: TTapaMeTpPbl, BO3BpalljaeMble 3HaUEHNsI, Ieperpy3Ka QyHKIINIL;

1.3.1. TauHble

XpaHeHMe JaHHBIX B Java OCYIIECTBIISIETCS TPUBBIYHBIM JJIS1 TPOTPaMMMCTa 0Opa3oM: B IepeMeHHbIX
M KOHCTaHTaX. SI3bIKM MPOrpaMMMPOBaHMsT ObIBAIOT TUITM3MPOBAHHBIMU ¥ HETUTIM3UPOBAHHBIMY (6€CTUIIO-
BBbIMM).

OrcyTcTBUe TMNM3AMM B OCHOBHOM IPUCYIIE CTapbhiM M HU3KOYPOBHEBBIM SI3bIKaM IPOr'paMMMUPOBa-
Hus, Hanpumep, Forth, HekoTopbie accemOsiepbl. Bce maHHbIe B TAKMX SI3bIKAX CUMTAIOTCS I€MTOYKAMM OUT
MTPOU3BOJIbHOM JJIMHBI M, KaK CJIeAyeT U3 Ha3BaHMsl, He IeJIATCS Ha TUITbI. PaboTa ¢ HUMM 4acTo TPYyIHee, U
PV YTEHUM KOJa He BCeraa sICHO, O KaKOM THUITe ITepeMeHHO UeT peub. [Ipy 9ToM 4acTo 6e3TUITOBbBIE SI3bI-
KM paboTaloT ObICTpee TUMM3MPOBAHHBIX, HO OMMCHIBATh C MX MOMOIIBIO OOJIbIINE TPOEKTHI CO CIOKHBIMU
B3aMMOCBSI3SIMU JOBOJIbHO YTOMMUTEJIbHO.

Java sIByisIeTCst SI3bIKOM CO CTPOroy (CUJIBHOM) SIBHOM CTaTUuYeCKOM TUIM3aLMei.

YTto 370 3HAUUT?
— CraTtnyeckas - y KaKI0 TepeEMEHHO JOJIKEH ObITh TUIT i MbI 3TOT TUIT IOMEHSITh HE MOKEM. DTOMY
CBOJVICTBY ITPOTUBOIIOCTABJISIETCST AMHAMMYeCKasi TUTTM3AlNS;
— SIBHas - mpu CO3maHMM TIEPEeMEHHOV Mbl JTOKHbBI €/l 00S3aTeIbHO IIPUCBOUTb KAKOM-TO TUII, SIBHO
HaIl/CaB 3TO B Kofe. BbIBalOT SI3bIKYM C HESIBHOM TUIIM3alMell, Hanpumep, Python;
— Crtporasi(cuibHast) - HEBO3MOKHO CMeIIMBaTh Pa3HOTUITHbIE aHHbIe. C IPyToil CTOPOHBI, CYILIECTBYET
JavaScript, B koTopoM 3amuchk 2 + true BbIAACT pe3ysabTar 3.
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Bce nannble B Java geniaTcs Ha Be OCHOBHbIE KaTeropui: MPUMUTUBHbBIE U CChIJIOUHbIE.
HanHble: TUIIbI, MpeoOpa3oBaHye TUIIOB, KOHCTAHThI M IepeMeHHble (MPUMUTUBHbBIE, CChIJIOUHbIE), OU-
HapHOe MpeAcTaBieHe, MaCcCUBBI (CCbUIOYHAS IPUPOJa MaCCUBOB, MHIEKCAIMSI, MAaHUITY/ISIIMST LAHHBIMU);

Tun INosicuenne JuanasoH
byte CambIlit MaJieHbKMII U3 aApecyeMbIX TUIOB, 8 | [-128, +127]
OUT, 3HAKOBBIN
short Tun kopoTkoro mesoro uncia, 16 6ur, 3HaKo- | [-32 768, +32 767]
BBI
char LleslouncIieHHbIN TUIT 711 XpaHeHus: cumBosioB | [0, +65 535]
B kogupoBke UTF-8, 16 6ut, 6e33HaKOBbIN
int OCHOBHOM THIT 1I€JIOTO UMcCIa, 32 6uta, 3HaKo- | [-2 147 483 648, +2 147 483
BbIN 647]
long Tun pauMHHOrO 1EJI0TO YKciaa, 64 6ura, sHako- | [-9 223 372 036 854 775 808, +9
BbIN 223372 036 854 775 807]
float Ty BeleCcTBeHHOTO UMCJIa C IJIaBaloIe 3arisi-
TOM (OOMHAPHOM TOYHOCTH, 32 O6UTA)
double Twur BeriecTBEHHOI'O YMCJIA C IIJIaBaIOIIeH 3alls-
TOM (IBOMHOM TOYHOCTH, 64 OUTA)
boolean Jlormyeckum TUIT JAHHBIX true, false

Puc. 1.4: OcHoBHbIe THUIIBI JaHHBIX B A3bIKe C

bBasoBbie GyHKIMM A3bIKA: MaTeMaTUUYECKIE OIepaTopbl, YCJIOBUS, IIVKJIbI, OMHAPHBIE ONIEPATOPHI;
@DYHKIMU: TapaMeTpbl, BO3BpalllaeMble 3HaUEHMsI, TIeperpys3Ka GyHKIINI;

AHTHIIATTEpH “Marumdeckue umcjia”

B mporiutom mpumMepe MbI MCIIOJIb30Ba/IM aHTUITATTEPH - IJIOXOW CTMJIb JJI HamyucaHus koma. Ymcsio
18 ucnonb3yercst B Kofe Kome 6e3 mosicHeHui. Takoi aHTUIIATTEPH Ha3bIBaeTCs ~Marudeckoe umcio”. Pe-
KOMEHIYeTCsl IOMeIIaTh YMCIa B KOHCTAHTbI, KOTOpbIe XpaHSThcsl B Havase ¢aiia. ADULT = 18 age =
float(input(’ Bamur Bospact: ’)) how_old = age - ADULT print(how_old, ”seT Hasaz Thl CTaJl COBEpIIIEHHO-
JeTHUM”)

[TarocoM Takoro Momaxoma SIBJISIETCS BO3MOKHOCTh JIETKO KOPPEKTMPOBaTh OOJbIle MpoekThl. [Ipen-
CTaBbTe, UTO B BAIlleM KOZI€ HECKOJIbKO ThICSY CTPOK, a UMCJIO 18 MCIToIb30Ba/IOCh HECKOJIBKO IECSITKOB pas.
] IIpu pasBepTbIBaHMM MIPOEKTA B CTpaHe, I7le COBepIIeHHoNeTreM cunTaeTcst 21 rom Bl OyzeTe mepeun-
ThIBaTh BECh KO, B IOMCKaxX Marmuyeckux ~18”u mpaButh ux Ha “21”. B ciydyae ¢ KOHCTaHTOM M3MEHUTh
YMCJIO HY)KHO B OTHOM MecTe. [ | JIonoMHUTEbHbBIN CJIOKHOCTY MOT'YT BO3HUKHYTh, €C/IM B Kofe Oymet 18
KaK BO3pacT coBepiiieHHOMeTust U 18 Kak KoapbuimeHT 111 pacCyeT yero-imbo. Termepb MpaBUTh KOAA EIIIE
CJIO’KHEe, Bellb BO3PaCT M3MEHMJICS, a KO3 uimeHT -HeT. B cirydae ¢ coxpaHeHeM 3HaUeHUI B KOHCTAHThI
MbI CHOBa MEHSIEM UMCJIO B OMHOM MECTe.

3agaHus K cCeMUMHapy

— HamnmcaTh Kak MOKHO G0JIbIIIe BAPMAHTOB (QYHKIMM MHBEPTMPOBAHNS MacCHBa eOVHUII 1 HYJ1el 3a 15
MUHYT (6e3 BeTBJIEHMI JII0OOro pona);
— CpaBHKTD 6€3 YCIOBMIL [iBE [aThl, MPEICTaBIeHHbIE B BIIE TPEX UMCE ITTT-MM-1I;
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1.4. Choemunammsanusa: OOI1

Wukancynsumst: Kimaccbl M 06beKThl (BHYTPEHHME KJIAaCChl, BJIOKEHHbIE KJIACChl, static, private/public,
final, muTepdeiic B3auMOmeCTBUSI C OOBEKTOM), IIepeunciieHns (Co3maHme, KOHCTPYKTOPBI IIePeuncIeHN,
0OBEKTHI TIEPEUMCIIEHNI, IOIIOJTHUTEIbHbIE CBOMCTBA); HacemoBanue: extends, Object (r1o6anbHOe Hacie-
IoBaHue), protected, mpeobpasoBaHue TnIoB, final; ITommmopdusm: override, abstract, final;

1.5. Choenmanmsanus: ToHKocTH padoTHI

darioBas cucTema u rpeicTaBieHne TaHHbIX; [lakeTbl java.io, java.nio, String, StringBuilder,
string pool, ?7JSON/XML?
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I'’maBa 2

Java Development Kit

2.1. WckaouyeHus
MexaHI/ISM u IOHATHE, BBEeOEHNME B MHOI‘OI[OTO‘IHOCTIJ, thI’OW; HaCJ'Ie,ELOBaHI/Ie n HOJ'H/IMOp(bI/IBM B UC-

kmoueHnsx; Criocobbl 06paboTky uckIroueHuin (try/catch, throws, finally); try-with-resources, mmraTibie u
HEeILITaTHbIE CUTYaLII

2.2. MHHtepddeiichl

IMouaTtue u npuHLNI paboTsl, implements; HaciieqoBaHme 1 MHOKeCTBEeHHOE Hac/ieJoBaHue MHTepdeii-
COB; 3HAYEeHMSI [T0-YMOJTUYaHIO

2.3. 00001IEHHOE TPOrPAMMUPOBAHME

2.4. Kominekuumn

List, Set; Xam-kom, narepgeiic Comparable; Map, Object (Mcnonb3oBanue metonos, Ilepeomnpenere-
Hue meTonoB); UtepaTtopbl, MHOrOIIOTOYHBIE KOJIEKIIUYU

2.5. MHOromnoTo4YHoCTh

[Toustne, ITpuniu (peasibHas 1 IceBaONapaiebHOCTh); Runnable, Thread (CoiictBa, OcobeHHOCTHU
cosmanms); Deadlock, Cocrostane rouku, Object (Osxknpanne/yBemomiienne); Cuuxponnsanyst (CMHXPOHN-
3aLyst o MOHUTOPY, YacTuyHasi, 1o Kjiaccy)

2.6. TI'paduueckuit uarepdeiic MoJIbL30BaATE/IS

GUI (Swing): OkHa 1 cBoiiCTBa OKOH, MHOTOMMOTOYHOCTbh ¥ aOCTPIMpPOBaHNME ACMHXPOHHBIX BHI3OBOB;
MeHeIKepbl pasMelleHni1 1 IIpoBeJieHNe napajieseii ¢ Be6-QpeiiMBOpKaMy, pasaeseHne Ha QPOHT-3H/, U
69Kk-3HA; JPanel u pucoBanme, O6paboTKa AeiICTBUM ITOIb30BaTEJIS
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I'masa 3

Java Junior

3.1. JDBC
3.2. CereBoe MporpaMMHpPOBaHME

Socket, ServerSocket, MHOTONOTOYHOCTD, aGCTparupoBaHme CETEBOTO B3aMMOIECTBMSI, MHTePbheCh

3.3. Bsemenue B apxXuTeKTypbI IPU/IOKEHUN Ha Java

K/IMEeHT-CepBEPhI, Be6-HpI/LTIO)KEHI/IH, CepBJIETHI, TOJICTbIE M TOHKNME KJINEHTbI, BbIAeJIEHNE 613HEC-JIOTUKA
" XpaHeHls, CO30aHne O6H_H/IX MPOCTPAaHCTB M MOOYJIbHOCTDb ITPOEKTa

3.4. Cepuanusanus, StreamAPI, ReflectionAPI
3.5. Bseneumne B Java EE

3.6. Bsemenmue B Spring framework
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I'maBa 4

Java Junior+
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IIpunoxenus

A. Tepmunsi, oripeaesieHNUs: ¥ COKpalleHUs

— UTF-8 (ot anrn. Unicode Transformation Format, 8-bit — «dopmat npeobpasosaunst FOuukona, 8-
6UT») — pacIpOCTPaHEHHBIN CTAaHAAPT KOAMPOBAHMS CUMMBOJIOB, MO3BOJISIIONIMIA 60Jiee KOMITAKTHO
XpaHUTDb U TIepenaBaTh CMMBOJIbI FOHMKOA, MCITOB3Ys IlepeMeHHOoe KoymuecTBO 6anT (ot 1 1o 4), n
0becreunBaroIMi MOJHYI0 0OpaTHYIO COBMEeCTMMOCTh ¢ 7-6utHO KommupoBkoit ASCII. Koguposka
UTF-8 ceituac siBasieTcsl JOMMHUPYIOIIEN B Be6-npocTpaHcTBe. OHa TakyKe HalllIa IIMPOKOe TpuMe-
HeHne B UNIX-omoOHBIX ONepalyoOHHbIX CUCTEMAX.

— OnmnepanyonHas cucrema, cokp. OC (anr. operating system, OS) — KoMIIIeKC YIIPaBJISIIOIIMX U 06-
pabaThIBaIOILMX IIPOrpaMM, KOTOPbIE, C OMHOV CTOPOHBI, BBICTYIIAIOT KaK MHTEpdec MeXXay YCTPOi-
CTBaMM BbIYMCIUTETBHON CUCTEMBI Y TIPUKJIAIHBIMM ITPOTPaMMaMu, a C IPYTOM CTOPOHBI — TIpeIHa-
3HAUYEHbI JJIS1 YIIPaBJIeHMsT YCTPOMCTBAMM, YIIPABIEHMST BhIUMCIUTEIbHBIMY TTpotieccamu, 3¢hdeKTmB-
HOTO pacIpeeeHNs BbIYMCIUTETbHBIX PECYPCOB MEXK/LY BBIUMCIUTENbHBIMY ITPOIIECCaMM M OpTaHU-
3alMM HaJI€KHBIX BbIYVCJIEHMIA.

— IDE (Integrated Development Environment) — 3To MHTerpMpoBaHHasi, eMHas cpefa pa3paboTKu, KO-
TOpast UCIIOJIb3YeTCs Pa3spaboTUMKaMy AJIS1 CO3MaHMs Pas3JIMYHOrO MporpaMMHoro obecmneuenus. IDE
MIPEeICTaB/IsIeT COO0V KOMIUIEKC M3 HECKOJIbKMX MHCTPYMEHTOB, @ MMEHHO: TEKCTOBOTO PeIaKTopa,
KOMIIMJISITOPA WJIM MHTEPIIpPeTaTopa, CPeICTB aBTOMATU3alMy COOPKY M OT/IaguMKa.
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