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1.

1.1.

Mnatcgopma: UCTopUa U OKpy>KeHue

B aTtoM paspgene

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.

KpaTtkas ucropus (ﬂpM‘vIMHbI BO3HUKHOBEHMUS)

— $3blk co3gaBany ong paspaboTku BCTpanMBaeMbIX CUCTEM, CETEBbIX MPUNOXEHUIN U NpuU-
knagHoro 0O;
— TlMonynapeH n3-3a CKOPOCTU UCMOSTHEHUS U NONMHOro abcTparnpoBaHns OT UCMONHUTENS KO-
aa,;
— YacTo mncnonb3yeTca ons nporpaMmMnpoBaHnsa 63k-aHAoa BEO-NpUNOXEHUN KM3-3a U3Ha-
YaNbHOW HALLENNEHHOCTM Ha CEeTEBbIE NMPUTOXKEHUS.

%)

Ratings (%

1.2.1.

TIOBE Programming Community Index

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

3apaHua pna caMornpoBepKU

2022

1. Kak Bbl gymaeTe, noyeMy A3blK NPOrpamMMmnpoBaHms Java ctan nonynsipeH B TakMe KOpPoT-
Kne CPpoKun?

— cyllecTBOBaBLUME Ha TOT MOMeHT Pascal n C++ 6bIv CIUWKOM CIOXHbIMU;
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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.

0 B obwiem cnyyae, onsa pa3paboTku Ha N0OOM 3bIKE MPOrPaMMUPOBAHUS HYXK-
Hbl Tak Ha3biBaeMble SDK (Software Development Kit, aHrn. - MHCTpyMeHTapuin pas-
paboTumMKa NPUNOXKEHNN NN MHCTPYMEHTapUI ANna paspaboTku npunoxeHuin). Yact-
HbI cnyyan Takoro SDK - mHcTpyMeHTapui 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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A Ona KoppekTHOn paboTbl CaMOro MHCTPYMEHTAPMS M CTOPOHHUX MPUIOXKEe-
HWUM, NCNONb3YIOLWNX MHCTPYMEHTaPWUIA, NPOCNeaAnTe, NOXanyncTa, YTo YCTaHOBIEHDI
cnepyroume nepeMeHHble cpenbl OC:

— B CUCTEMHY PATH o6aBuUTb NyTh 00 McnonHaembix arnos JDK, Hanpumep, ans
UNIX-nopobHbix cuctem: PATH=$PATH: /usr/lib/jvm/jdk1.8.0 221/bin

— JAVA_HOME nyTb po kopHsa JDK, Hanpumep, ang UNIX-nopgobHbix cucTem:
JAVA_HOME=/usr/lib/jvm/jdk1.8.0_221/

— JRE_HOME nyTb go cannoB JRE n3 coctaBa yctaHoBneHHoun JDK, Hanpumep, Ang
UNIX-nogobHbix cuctem: JRE_HOME=/usr/lib/jvm/jdk1.8.0_221/jre/

— J2SDKDIR ycTtapeBwaa nepemeHHaa and JDK, wucnonb3yeTcd HEKOTOpPbI-
MU CTapbiMW npunoxeHuamm, Hanpumep, ona UNIX-nogobHbix cuctem:
J2SDKDIR=/usr/lib/jvm/jdk1.8.0_221/

— J2REDIR ycTapeBwas nepeMeHHas pnnd JRE, wucnonb3yetca HEKOTOPbI-
MU CTapbiMW MpunoxeHnamm, Hanpumep, pna UNIX-nogobHbix cuctem:
J2REDIR=/usr/lib/jvm/jdk1.8.0_221/jre/

Tak>ke BO3MOXHO MCNONb30BaTh U Apyrue Bepcum, Ho He cTaple 1.8. 3To 060CHOBAHO TeM,
YTO OCHOBHble pa3paboTKM Ha AAaHHbIM MOMEHT TOSIbKO HAUMHAKT 0OHOBNATL MHCTPYMEHTAPUM
no 6onee HoBbix Bepcuit (MacTo 11 nnum 13) unuv BoBce nepexoaaT Ha apyrue JVM-a3biku, Takue
kak Scala, Groovy unu Kotlin.

MHorpa ons pelweHmsa Bonpoca MeHegXMeHTa Bepcuin npnberatot K CTOPOHHEMY MHCTPYMEH-
Tapuio, TakoMy kak SDKMan.

[na peleHns HeKOTOPbIX HECNOXHbIX 3a4a4 Kypca Mbl byaeM nncatb NPOCTble NPUIOXKEHMS,
He copepxawme OO, CNoXHbIX B3aMMOCBSA3€eM 1 NPOBEPOK, B 3TOM Cllyvae HaM NoHagobuTes
Jupyter notebook c yctaHoBneHHbIM sapom (kernel) IJava.

1.4.1. 3apaHua gna caMorpoBepKHU

1. Yem otnuyaetca SDK ot JDK?
2. Kakasa Bepcus a3blka (K CoXKaneHuto) ocTaéTcs caMon NonynspHon B pa3paboTke Ha Java?
3. Kakue ewé JVM a3blKku CyLeCcTBYHOT?

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

TL;DR:
— JDK = JRE + MHCTPYMEHTbI pa3paboTumka;
— JRE = JVM + 6ubnuoTekmn Knaccos;
— JVM = Native API + MexaHn3M MCNONHEHNS + yrpaBieHne NamsaTblo.

Kak nmeHHO Bcé paboTaeT? ECnm KOPOTKO, TO C/IOM 3a C/TI0EM HakNagbiBas abctpakumn. Mpo-
rpamMMbl Ha tOOOM A3bIKe MPOrPamMMMpPOBAHUSA MCMOTHAKOTCS HA KOMMNbKOTEPE, TO €CThb, TaK UK
nHa4ve, 3a4eNCTBYIOT NPOLLECCOP, ONepaTMBHYO NaMATb M NpoyMe annapaTypHble KOMMOHEH-
Tbl. 3TW annapaTypHble KOMMNOHEHTbI NPEeAOCTaBMAAIOT AN [OCTyNna K cebe HU3KOYPOBHEBbLIE MH-
Tepgencobl, KOTOpPble 3a4eNCTBYET onepauoHHas cMcTema, NpeaocTaBnsas B CBOK ouepenb MH-
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Tepdenc uyTb NpoLle NporpaMmam, B3aMMOL4ENCTBYHOLWNM C HEel. ITOT MHTepdenc B3amMmoaen-
cteusa ¢ OC Mbl ang npoctoThbl byaem HasbiBaTb Native APL.

C OC B3aumopencteyeT JVM (Wikipedia: Cnnucok BMpTyanbHbIX MawwWH Java), TO ecTb, UC-
nonb3ys Native API, HamM CTaHOBMTCS BCE paBHO, Kakas MMeHHO OC ycTaHOBMEHA Ha KOMMblOTe-
pe, rMaBHOe YMeTb BbIMOMHATLCS Ha JVM. 3TO OTKpbIBaeT NPOCTOP A9 CO34aHMUS LLeNoW rpynnbl
AA3bIKOB, OHM HOCAT 0bLLee bbIToBOE HazBaHne JVM-a3biku, K HUM OTHOCAT Scala, Groovy, Kotlin n
apyrve. BHytpu JVM ocyuiecTBngeTcd yrnpasrieHne namaTbio, CyLLLecTByeT MEXaHU3M UCMOJHe-
HMA NPOrpamm, cneumanbHbIn JIT@-KomnmnﬂTop, reHepupyrwmn NnaThopMeHHO-3aBUCUMBIN
KOA.

JVM pns cBoew paboTbl 3anpatumBaeT y OC HEKOTOPbIN CErMeHT onepaTMBHOM NaMaTK, B KO-
TOPOM XPaHWUT AaHHble NPOorpamMmMbl. ATO XpPaHEeHMEe NPOUCXOOUT «CITOAMMU»;

1. Eden Space (heap) — B aToi obnacTu BbigenseTcs NnaMaTb Nog, BCe Co3fgaBaeMble U3 Npo-
rpaMMbl 06beKkTbl. bonbluaa YacTb 06bEKTOB XMBET Hemonro (MTepaTopbl, BPEMEHHbIE
06BbEKTBI, UCNONb3YeMble BHYTPM METOL0B U T.M.), U YOANSAOTCS NPU BbINOJHEHUN COOPOK
Mycopa 3To 06n1acTn namsaTH, He NepeMeLLarnTcs B gpyrme obnactn namaTn. Korga gaHHas
obnacTb 3anonHsaeTcs (T.e. KONNMYECTBO BblAENEHHOM NaMATM B 3Ton 0b6nacTu npeBblaeT
HEKOTOPbIN 3a4aHHbIN NPOLEHT), cbopLimK Mycopa BbinonHsaeT boicTpyto (minor collection)
cbopky. No cpaBHeHUIO C NONHOW COOPKOM, OHA 3aHMMAET Maslo BPEMEHMU, N 3aTparmBaeT
TONbKO 3Ty 0611acTb NaMATH, & UMEHHO, OUYMLLAET OT ycTapeBL KX obbekToB Eden Space u
nepeMelLaeT BbXXUBLLME 0O6BbEKTbI B CieaytoLLyto obnacTb.

2. Survivor Space (heap) — ctoga nepemelatoTcs 06beKTbl U3 Npeablaylien obnactn nocne
TOro, KaK OHM nepexunnn xotsa bl ogHy cbopky Mycopa. BpeMmsi 0T BpeMeHU O0NroxmByLime
obbeKkTbl M3 aTOM 0bnacTm nepemewatotcs B Tenured Space.

3. Tenured (Old) Generation (heap) — 3aecb ckannMBatTCs AONTOXMBYLWME 06beKTbI (Kpyn-
Hble BbICOKOYPOBHEBbIE 06bEKTbI, CUHINTOHbI, MEHEAXKEPbl PECYPCOB M Npoune). Korga sa-
NoNHsAeTcs 3Ta obnacTb, BbinosHaeTca nonHasa cbopka mycopa (full, major collection), ko-
Topas obpabaTbiBaeT Bce co3paHHble JVM 06beKTbI.

4. Permanent Generation (non-heap) — 3gecb XxpaHuUTCS MeTanHopMaLus, UCMONb3yeMas
JVM (ncnonb3ayeMble Knaccbl, MeToabl U T.0.).

5. Code Cache (non-heap) — ata obnactb ucnonb3yetrca JVM, korpa BkntodeHa JIT-
KOMMNUNSAUMS, B HEM K3LWNPYETCS CKOMMUANPOBAHHbIN NNaTOpMeHHO-3aBUCKMMbIN KOA,

JVM camocTosATenbHO ocyLlecTBnseT cbopKy Tak Ha3biBAEMOro Mycopa, UTo 3HAUNTESTbHO
obneryaet paboTy NnporpaMMmUcTa No OTCAEXMBAHUIO yTeYeK NaMsaTh, HO BaXKHO MOMHUTb, YTO
B Java yTeukn NaMsaTh BCE pPaBHO CyLLECTBYHT, 0COBEHHO Npu NporpaMmMmMpoBaHMM MHOrono-
TOYHbIX MPUIOXKEHUN.

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


https://ru.m.wikipedia.org/wiki/Список_виртуальных_машин_Java
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java class file » class loader
runtime data area
Imethod area| | heap | | stack | | java threads |
[native internal threads | | program counter registers |

-~

A4

execution engine >

—

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

Puc. 2: MpuHunn pabotel JVM

Ha nonb3oBaTenbCKOM YPOBHE BaXKHO HE TONIbKO NCMOMHATL 6a30Bble MHCTPYKLMM MPOrpam-
Mbl, HO UTObbI 3TV 6a30Bble MHCTPYKLUM YMENN KaK-TO B3aMMOLENCTBOBATb CO BHELWHUM MU-
poM, B TOM unMcne gpyrumum nporpammamu, nostomy JVM mHterpmposaHa B JRE - Java Runtime
Environment. JRE - 310 Habop 13 KNaccoB U NHTEP(ENCoB, peann3yroLLmnx

— BO3MOXHOCTM CETEBOr0 B3aUMOAENCTBUS;

— pucoBaHue rpadmkmn n rpanyeckmin NoNb3oBaTENLCKUN MHTEPENC;
— MynbTUMenua;

— MaTeMaTu4ecKunin annapart;

— HacnepoBaHue 1 NONMMOPQU3M;

— pednekcuto;

— ... MHOroe gpyroe.

Java Development Kit aBnsieTcs n3psaaHo LONOAHEHHBIM CreunanbHbIMK Java NpUNoXeHus -
mn SDK. JDK pononHaeT JRE He TONbKO yTUANTaMM ONa KOMOUASUUK, HO U yTUNUTaMKU i co-
3[4aHMS OOKYMEHTaunKn, 0TNaaKun, pa3BépTbiBaHUSA MPUIOKEHWI U MHOTMMK apyrumu. B Tabnu-
ue @ Ha CTpaHuLe @ npueseneHa npumepHasa cTtpyktypa n coctas JDK n JRE, a TakKe ykasaHbl
NX OCHOBHbIE 1 Hanbonee YacTo MCNOSIb3yeMble KOMMOHEHTbI N3 cocTasa Java Standard Edition.
NMomMMMO cTaHAApPTHOM pepakummn cyuwecTtsyeT u Enterprise Edition, copepkalimii KOMNOHEHTHI
ANns co3paHnsa Beb-npunoxeHuni, Ho JEE akTMBHO BbiTecHseTca hperimBopKamm Spring n Spring
Boot.
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Java Development Kit

Tabnuua 1: Obuwee npeacrtaBneHne coctaBa JDK

3apaHua pna caMonpoBepKu

1.5.1.

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

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

3. YTeukun namMaTtu



g r W N P

& GeekBrains 7

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

1.6. CrtpyKTypa npoekTta (nakeTbl, KJlacCcbl, METOA, Main, KOMMEHTapPUM)

[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.

MpocTennii NPOEKT Yallie BCero COCTOUT U3 0AHOro (hania MCXOAHOro KoJa, KOTOPbI BO3-
MO>HO CKOMMUIMPOBATb M 3aMyCTUTb KaK CaMOCTOATENbHbIN 06beKT. OTnnunTenbHas ocobeH-
HOCTb B TOM, UYTO Yalle BCero 3To OAMH UIN HECKOJIbKO CTaTUYECKMX METO40B B O4HOM Kiacce.

daiin Main.java B 3TOM Cllyyae MOXET UMETb CNeayoLLnin, MUHUMaNUCTUUHbIN 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. 3: Mpumep npocTtoro Java npoekTa 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 noce onepaTtopa package.

— Knaccbl. OCHOBHast eAMHNLA MCXOLHOr0 Koga nporpamMmmbl. OgHoMmy anny cnenyet cono-
CTaBNATb OAMH Knacc. HasBaHKWe Knacca - 3T0 UMS CyLLeCTBUTENbHOE B UMEHUTENIbHOM Na-
L.exe, HanMcaHHoe ¢ 3arnaBHom bykBbl. Ecnn TpebyeTca HazBaTb KlacC B HECKOJMbKO C0B,
npumeHsatoT UpperCamelCase.

— public static void main(String[] args). MeTopn, KOTOpbI/ SBASETCSA TOYKOM BXoga
B nNporpammy. [lo/mkeH HaxoanTbcsa B nybnmnyHom knacce. [pu co3pgaHum 3Toro metoga
BaXKHO MOJIHOCTbIO MOBTOPUTb €ro CUrHaTypy 1 0bs3aTesibHO HaNMcaTb ero C HasBaHue co
CTpO4HOM BYKBbI.

— KoMMeHTapun. 3T0 4acTb KOAa, KOTOPY UIHOPUPYET KOMAUNATOP Npu npeobpasoBaHmn
MCXOAHOro kKoga. KoMmeHTapum bbiBatoT:

— // comment - 40 KOHLA CTPOKK. CaMbln MPOCTOM M CaMbl1 YACTO NCMOSIb3YEMbIN KOM-
MeHTapun.

— /¥ comment */ - BHYTPUCTPOUYHbIA MM MHOFOCTPOYHbIA. HMKOrga He ncnonb3ymTte
ero BHYTPW CTPOK, HECMOTPS Ha TO, YTO 3TO BO3MOXHO.

— /¥¥ comment ¥/ - KOMMEHTaApPUMN-OOKYMEHTaLNA. MHOrOCTPOUYHbIN. VI3 Hero yTunu-
Toun Javadoc co3paétcs Beb-cTpaHMLLa C KOMMEHTapMUEM.

Ona npumepa 6bin1 co3gaH NPOEKT, CoaepXallnii ABa Knacca, HaXOASLWMXCA B pasHbIX na-
KeTaX”ﬂepeBOI1poeKTaﬂpeﬂCTaBﬂeHorﬁlpMC.Eﬂ,ﬂﬂeﬂaﬂKa(ZBHXOAHbHAM(CKOMHMﬂMpOBaH-
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. 4: CTpyKTypa NpoCTOro npoekTa

Conepxnmoe (harnoB MCXOOHOr0 Koga NpeacTaBNeHO HMXKe.

package ru.gb.jcore.sample;



O O N o U~ W

P
» o

O 0 N oUW N R

P
» o

B e S I N T

& GeekBrains 9

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. 3apaHua gna caMornpoBepKHU

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.

1.7. OT1noXxuMm MbiwKu B cTopoHy (CLI: c60opKa, nakeTbl, 3anNycK)

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 CKOMNUAMPOBaHHbIN Knacc (M3 hanna c paclumpeHmeMm .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, KOTOpble B LWECTHaALATePUYHOM NpeacTaBieHn OPMUPYIOT 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 BbIXxogHasa nanka (aAnpeKkTopmrsa) HazHauveHus;
— -sourcepath nanka c UICXO4HMUKaMM NPOEKTa;
— java:
— -classpath nanka c KJflaccamMy 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.

1.7.1. 3apaHua gna caMorNpoBepKHU

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.,

1.8. JOokymeHTupoBaHue (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. 5: YacTb CTpaHMLbl aBTOCTEHEPMPOBAHHON JOKYMEHTaLNM

YT106bI NPOCTO CO3AAaTh AOKYMEHTALMIO HAO0 BbI3BaTb YTUNMTY javadoc ¢ HABOPOM KHOUEN.
— TU NaKeT, 419 KOTOPOro HY>XHO CO34aTb AOKYMEHTAaLMIO;
— -d nanka (Mnn ANpPeKTopus) HasHaYeHMs;
— -sourcepath nanka c UICXO4HMUKaMM NPOEKTa;
— -cp NyTb 40 CKOMMNU/IMPOBAHHbIX K/1aCCOB;
— -subpackages HY>XHO /i1 3arnsanbiBaTb B NaKeTbI-C-NaKeTaMu;

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

— -locale ru_RUs3bIK JOKYMeHTaUuu (018 NpaBUbHOM pacCTaHOBKW NEpeHoCcoB U pasae-
NAKWMX 3HAKOB);

— -encoding KOOMPOBKA MCXOLHbIX TEKCTOB NPOrpamMmbl;

— -docencoding KOOMPOBKA KOHEYHOM CreHEPUPOBAHHOM AOKYMEHTaLMN.

Yale BCero B KOMMEHTapUAX MCNOMb3YHTCS CrieayoLlmne KryeBble CnoBa:

— @param OnMcaHue BXoaauwmx napameTpoB

— @throws BblibpacbiBaeMble NCKITHOYEHNS

— @return onMcaHne BO3BpPaLLAEMOro 3Ha4eHus

— @see rge elé MoXHOo noymTaTtb No TemMe

— @since C KaKou Bepcum npoayKTa AOCTyneH MeToa
— {@code "public"} BCTaBka Koga B onmcaHue

1.8.1. 3apaHua gna caMorNpoBepKHU

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.

1.9. AstomaTtusupyu 3ato (Makefile, Docker)

B noopasgene @ Mbl NporoBopunun o cbopke NPoOeKToB BPy4HY. KOMNMAMpoBaTb NPOEKT
TakMM 06pasoM — 3aHATME BECbMa YTOMUTENIbHOE, 0COBEHHO Koraa MCXOAHbIX halinoB CTaHo-
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BUTCA MHOTO, B MPOEKT BKJZIIOYAKOTCA 6mMbnunoTtekun u npouee.

6 Makefile — 3TO Habop MHCTPYKUMI Ons nNporpaMMbl make (Knaccuuyeckas,
310 GNU Automake), koTopas nomMmoraet cobmpaTb NPOrpaMMHbIN MPOEKT B OOHY KO-
mMaHay. Ecnu 3anyctuTb make TO mporpamMma nonbiTaeTcs HamTu ¢ann ¢ MUMeHeM no-
yMoONn4aHuio Makefile B TEKyLLEM KaTanore n BbIMOMHUTb MHCTPYKLUM U3 HETO.

Make, He NPUBHOCUT HMYErO MPUHLMUNMANBHO HOBOMO B MPOLLECC KOMMUMALMK, a TONbKO
NVlWb aBTOMATMU3UPYIOT ero. B npocTtenwiem cnyyae, B Makefile 4OCTaTOYHO onucaTth Tak Ha-
3blBAEMYIO LieNb, target, M UTO HYXKHO caenatb A OCTUXKeHMa aTol uenu. Llenb, cobupaemas
Nno-yMon4aHuo Ha3biBaeTcs all, Tak, 49 NPOCTeNLen KOMNUMALMM HAM HYXHO 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}

YTobbl BbI3BATb YTUNNUTY A5t COOPKM Lenr No-yMonYaHuio, AOCTaTO4MHO B Nanke, Coaepxa-
wen Makefile B TepMUHaNe HanmcaTb make. YTo6Obl BOCNOb30BaTLCA APYrMMIU HANUCAHHBIMU
TapretTamm Hy>KHO NOC/e MMEeHM YTUNTbI HanucaTb Yepe3 Npoben HasBaHMe TapreTa

ﬂ 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 NMPUBHOCUT HUYETO TEXHOIOMMYECKN HOBOrO, HO AAET BO3MOXHOCTb He
ycTaHaBnmBaTb JDK 1 He oyMaTb O NEPEKIHOUYEHNN MEX Y BEPCUAMM, LOCTATOUYHO B3STb KOH-
TENHEP C HYXXHOWN BEPCUEN MHCTPYMEHTAPUS N 3aNyCTUTb MPUIIOXKEHME B HEM.

O6pasbl ¥ KOHTEMHEPBI CO30,A0TCS C MOMOLLbIO CeunanbHOro arnna, MMerLLero Ha3BaHme
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.
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1’ FROM bellsoft/liberica-openjdk-alpine:11.0.16.1-1

Mpw co3pgaHnmn obpasa HeobxoaMMo CKONMPOBaTb BCe hasibl U3 MaNKn src NPoeKTa BHYTPb
obpasa, B nanky src.

1 COPY ./src ./src

MoTomMm, Takxke npu cosgaHnm obpasa, Haao byaeT cosgaTb BHYTPM NamnkKy out NPoOCTon Tep-
MMHaNbHOM KOMaHOoM, 4Tobbl KOMNUNATOPY ObINO 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

MocnenHAs koMaHaa B Dockerfile rOBOPUT, YTO HYXHO cOenaTh, KOroa KOHTelHep co3aa-
étca u3 obpasa u 3anyckaercs.

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 KOMMbOTEpPEe Nonb30BaTens, a BTOPON 3abrpaTb CKOMNUIMPOBAHHbIE KACcCbl N UC-
MNONHATb UX.
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TepMuUHbI, onpeaeneHus U CoKpaLLeHusa

CI

CLI

cpl251

Docker

GPL

IDE

JDK

(aHrn. Continious Integration) npakTuka pa3paboTKM NPOrpaMMHOro
obecneyeHunsa, KOTOpas 3aKYaeTCsqd B MOCTOSHHOM CAMsSHUKM paboumx
Konumin B 06LLLYHO OCHOBHYHO BETBb pa3paboTKu 1 BbIMOSIHEHMM YaCTbIX aB-
TOMATU3MPOBaHHbIX COOPOK NMpoeKTa AN CKOpPEeWLero BbiSBEHUSA MNO-
TEeHUMaNbHbIX Ee(EKTOB U peLleHns NHTerpaLMoHHbIX Npobnem.

(aHrn. Command Line Interface, VIHTepenc koMaHOHOM CTPOKK) — pas-
HOBWAHOCTb TEKCTOBOrO MHTepdenca mMexny YenoBEKOM U KOMMbIOTE-
POM, B KOTOPOM WHCTPYKLMUM KOMMNbIOTEPY OAKOTCA B OCHOBHOM MYyTEM
BBOAA C KJlaBMATypbl TEKCTOBbIX CTPOK (KoMaHpg). Takxe n3BecTeH Nnop,
Ha3BaHMAMM «KOHCOJb» U «TEPMUHAN.

Habop CMMBONOB M KOAMPOBKA, ABNAOLLAACA CTaHAAPTHON 8-6MTHOM KO-
AVPOBKOW onsg pycckux sepcun Microsoft Windows no 10-1 Bepcun. boina
co3fgaHa Ha 6base KogMpPOBOK, MCMONb30BABLUMXCSA B PAHHMX pycugmKaTo-
pax Windows.

nporpaMMHoe obecneyeHve ANA aBTOMaTM3aUUM pPasBEPTbIBAHUA U
yrnpaBeHns NPUIOXKEeHNAMN, KOHTENHEPMU3aTop NPUNoXeHUN. NMo3sona-
eT «yMaKoBaTb» MPUIOXKEHME CO BCEM Ero OKPYXXEHMEM U 3aBUCMMOCTAMM
B KOHTENHep, KOTOPbI MOXKET BbITb Pa3BEPHYT NOYTK Ha tobol cucTeme.

GNU General Public License (uyawe Bcero nepeBoasaTt kak OTKpbITOE nun-
LeH3noHHoe cornaweHne GNU) — nuueH3ns Ha cBobogHoe nporpamMmm-
Hoe obecneyeHune, co3gaHHasa B pamkax npoekta GNU, no KoTopown aBTop
nepenaéT nporpammHoe obecneveHne B 06LW,eCTBEHHY COOCTBEHHOCTb.
Eé Takxe cokpawéeHHo HasbiBaoT GNU GPL nnu gaxe npocto GPL, ec-
NI U3 KOHTEKCTa MOHSATHO, YTO peyb UAET UMEHHO O JAHHOMN NIULEH3UMN.
GNU Lesser General Public License (LGPL) — aTo ocnabneHHas Bepcust
GPL, npegHasHauyeHHas ons HekoTopbix bubnuotek MMO.

(o1 aHrn. Integrated Development Environment) — 3To MHTerpnpoBaHHas,
eguHas cpega pa3paboTku, KoTopas ncnonblyetcs pasdpabotumkamm gns
CO30aHMNsA pPasnnMyHoOro nporpaMmHoro obecnevenus. IDE npencraBnger
coboin KOMMNAEKC N3 HECKONbKNX MHCTPYMEHTOB, @ UMEHHO: TEKCTOBOIO
pefakTopa, KoMnunaTopa unu MHTepnpetaropa, CPeacTs aBTomaTmsa-
Lunm cbopkM 1 oTnagumka.

(oT aHrn. Java Development Kit) — koMnnekT paspaboTumnka NPUNoXeHun
Ha a3blke Java, BK/ItouatoLwnin B cebsa komnunatop, ctaHaapTHble bubnuno-
TEKW KNaccoB, NpMMepsbl, LOKYMEHTauUMI0, pasnmnyHble YTUANTbI U UCNON-
HUTEeNbHYIO cuctemy. B coctas JDK He BXoaUT MHTeErpnpoBaHHas cpega
pa3paboTku Ha Java, N03TOMY pa3paboTumk, MCnonb3yoLwni Tonbko JDK,
BbIHY>XOEH MCMOb30BaTb BHELHWNI TEKCTOBbIN pegakTop U KOMNUANPO-
BaTb CBOM NMPOrpamMmMbl, MUCNOSb3ysa YTUIUTbl KOMAHOHOW CTPOKM.
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JIT

JRE

JVM

SDK

UTF-8

oC

(aHrn. Just-in-Time, KOMAUNALMA «TOYHO B HYXKHOE BPEMSI»), ANHAMMUYE-
CKasi KOMNUNALUNSA — TEXHONOr 1A YBENNUYEeHNS NPOU3BOANTENbHOCTY NPO-
FPAaMMHbIX CUCTEM, UCMONb3YOWNX banT-Kog, NyTéM KoMnunauum 6anT-
KOoAa B MalUMHHbIV KOA UK B Opyron hopMaTt HENOCPEACTBEHHO BO Bpe-
Ms paboTbl nporpammebl. Takum 06pa3om OOCTMraeTcs BbICOKAst CKOPOCTb
BbIMOSIHEHUSA MO CPABHEHUIO C MHTEpPNpPeTMpyeMbiM BanT-KOOOM 3a CUET
yBenuyeHuns notpebneHns namaTtu (ona xpaHeHus pe3ynbTaToB KOMMU-
NAUMK) 1 3aTPaT BPEMEHU Ha Komnunaunto. TexHonorus JIT 6asunpyeTcs
Ha AByx 6oniee paHHMX NAESX, KaCatoWMXCa Cpeabl BbIMOHEHUS: KOMMNU-
nauum banT-Koga n AMHAMUYECKOM KOMMNUAS[LUN,

(ot aHrn. Java Runtime Environment) — MmuHuManbHasg (6e3s koMnunaTo-
pa 1 Apyrux cpeacTs paspaboTku) peanvsaums BUPTYanbHON MalLUHBbI,
Heobxogumas ona ucnonHeHus Java-npunoxeHuin. CoctonT ns BUPTY-
anbHOM MawuHbl Java Virtual Machine n 6ubnmnotekn Java-knaccos.

(ot anrn. Java Virtual Machine) — BupTyanbHas mMawurHa Java, OCHOBHas
4yacTb MCNOMHAKLWEN cucTeMbl Java. BupTyanbHaa mawmHa Java ncnon-
HaeT 6anT-KoA4, NpenBapuTesibHO CO34aHHbIV U3 MCXOLHOMo TekcTa Java-
nporpamMmmbl KOMOUAATOPOM. JVM MOXET TakKe MCNosib30BaTbCA OJ14 Bbl-
NONHEHWA NPOrpamMmmMm, HaMMCaHHbIX Ha OPYrux 93blkax NporpammupoBa-
HUS.

(o1 aHrn. software development kit, komnnekT gns paspaboTku npo-
rpaMMHOro obecneyeHus) — 3To Habop MHCTPYMEHTOB Aa pa3paboTku
nporpammMHoro obecneyeHma B OOHOM yCTaHaBnMBaeMoM nakete. OHU
obneryarT co3gaHne NPUIOKEHN, UMes KOMMUAATOP, OTIAAUYMK U MHO-
roa NporpamMMHyto cpeny. B OCHOBHOM OHM 3aBUCAT OT KOMBUMHaLMK an-
napaTHoOM NnaTopMbl KOMMNbOTEPA N ONEPaLLUOHHON CUCTEMBI.

(oT aHrn. Unicode Transformation Format, 8-bit — «hopmat npeobpaso-
BaHMsA FOHMKOAA, 8-6MT») — pacnpoCTPaHEHHbIN CTaHOAPT KOANPOBAHUS
CMMBOJI0B, N03BONAOLWMI BoNee KOMNAaKTHO XPaHUTb M NepeaaBaTb CUM-
Bonbl KOHMKOAA, MCNonb3ysa nepemMeHHoe konndecTso 6amt (o1 1 o 4),
n obecneurBaoLWni NONHYHO 0bpaTHYHO COBMECTUMOCTb C 7-6UTHON KO-
anposkon ASCII. KognpoBka UTF-8 cenvac aBngeTcs 4OMUHMPYHOLWEN
B Beb-npocTpaHcTBe. OHa TakXe Haluna Wwnpokoe npuMmeHeHne B UNIX-
NoA06HbIX ONepPaLLMOHHbBIX CUCTEMAX.

(onepaunoHHas cuctemMa) — KOMMJEKC ynpaBnstoowmx u obpabartbiBa-
OLLLMX NMPOrpamM, KOTOpble, C OOHOM CTOPOHbI, BbICTYMAKT KakK UHTEp-
theric Mexay ycTponcTBaMm BblUMCIUTENBHON CUCTEMbI U MPUKIAAHbI-
MW nporpaMmamu, a ¢ Apyrom CTOPOHbl — NpefHasHayeHbl oaa ynpas-
NEeHNs yCTPONCTBAMM, YyNPaBEHNUS BbIYUCNIUTENbHBIMUY NpoLeccamu, ag-
(heKTUBHOroO pacnpeneneHuns BblYNCIUTENbHbIX PECYPCOB MeX Oy BblumMC-
NUTENbHbBIMU NPOLLECCaMM M OPraHn3aLmm HAAEXHbIX BbIUNCIIEHWNIA.
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Mo (nporpaMMHoe obecneveHne) - NporpamMmma UM MHOXKECTBO MPOorpamm,
MCNONb3YyeMbiX A9 YPaBNEeHNA KOMMNbIOTEPOM.
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