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1. nMnaTtcgopma: UCTOPUSA U OKPYIKEeHUe

1.1. B aTtom paspene

KpaTkasa nctopus (MpnymHbl BO3SHMKHOBEHMS); MHCTPYMeHTapuii, Bbibop Bepcun; CLI; cTpyk-
Typa NpoeKTa; AOKYMEHTUPOBAHMNE; HEKOTOPbIE MHTEPECHbIe Cnocobbl COOPKM NPOEKTOB.

B aTOM pasgene npomcxoguT nepBoe 3HAaKOMCTBO CO BHYTPEHHEM YCTPOMCTBOM A3blka Java u
thpenMBOPKOM pa3paboTKun NPUNOXKEHUI C €ero UCNosIb30BaHNeM. PaccMaTpuBaeTcs NpuUMUTMB-
HbI MHCTPYMEHTapuin 1 6a3oBble BO3MOXHOCTM NnaTtopMbl 48 pa3paboTky NPUIOKEHUN Ha
A3blke Java. PasbupaeTca CTpyKTypa NPOoeKTa, a TakKe NPoMCcxXoamT 03HaKkoMneHune ¢ 6a3oBbiM
NHCTPYMeHTapmem gnsa paspaboTkm Ha Java.

— JDK
— JRE
— JVM
— JIT
— CLI
— Docker

1.2. Kpartkas uctopus (NnpuunHbl BOSHUKHOBEHUS)

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

— [llonynapeH n3-3a CKOPOCTM UCMOIHEHUS N MOSTHOIrO abCcTparnpoBaHns OT UCNONHUTENS KO-
aa;

— YacToncnonb3yeTcsa o8 NporpaMmmpoBaHns 63k-aHaa Be6-npunoxeHnn ns-3a naHavab-
HOWM HaL,eNeHHOCTN Ha ceTeBble NPUOXKEHMUS.
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Puc. 1: Ipadimk nonynsgpHOCTM 93bIKOB nporpammmpoBaHmnsa TIOBE

1.2.1. 3apaHua ana caMOMpPoOBEpPKHU

1. Kak Bbl gymaeTe, noveMy A3blK NPOrpaMMmpoBaHns Java ctan nonynspeH B TakmMe KOpoT-
Kne Cpoku?
— CcyllecTBOBaBLUME Ha TOT MOMeHT Pascal n C++ 6bI1v CIMWKOM CIOXHbIMU;
— Java bbicTpee C++;
— OpHaXAabl HanMcaHHaa Ha Java nporpamMa paboTaeT Be3ge.

1.3. Ba30Bbl MHCTPYMEHTapUi, KOTOPbIY NoHapob6uTtca (Bbi6op IDE)

— NetBeans - xopowwuit, LO6POTHBIN MHCTPYMEHT C JIErKMM HOCTa/IbrMYECKUM OTTEHKOM;

— Eclipse - ansa noknoHHunkoB Eclipse Foundation v wBenuapckmnx HOXen ¢ NONyCoTHEN nes-
BUM;

— IntelliJ IDEA - ctaHpapT ge-akTo, MCNonb3yeTcs Ha Kypce 1 B 6ONbLIMHCTBE COBPEMEH-
HbIX KOMMaHWUI;

— Android Studio - ecnn 3aHMMaTbCca MObMNbHON pa3paboTkon.

1.3.1. 3apaHua gna caMorNpoBepKHU

1. Kak Bbl npymaeTe, noueMy cpepga pa3pabotku Intellid IDEA cTtana ctaHgapTom ge-akTo B
KOMMepuecKkon paspaboTke npuioxeHunn Ha Java?
— NetBeans nepectanu nogoepxusatb;
— Eclipse cnuwKoM MegieHHbIn U TAXENO0BECHbIN;
— IDEA okasanacb camou Apy>entobHon K HauMHarLweMy NporpaMMuCTy;
— Bce BapnaHTbl BEpHbI.

1.4. U710 HY>XHO CKauaTb, oTKyAa (Kak BbibpaTb BeHOo0pa, Bepcumn)

Ona pa3paboTkm noHapobutcs cpepa pa3pabotku (IDE) n nHcTpymeHTapui paspabotumka
(JDK). JDK BbinyckaeTcs HECKOTbKMMM NOCTaBLLMKAMK, 6ONbLWIMHCTBO U3 HUX 6ecnnaTHbl 1 Non-
HO(YHKLMOHANbHbI, TO €CTb NOAAEPKMBAIOT BECb (DYHKLMOHAN A3blKa U NNaThopMbl.

B nocnegHee BpeMs, C pa3BUTUEM KOHTEMHepM3aLmmn NPUIOXKEHN, 4acTo YyCTaHaBIMBAOT
NHCTpyMeHTapui B Docker-koHTenHep 1 BeayT pa3paboTKy NpssMO B KOHTENHEpPE, 3TO NO3BONSA-



eT He 3ax1aMNaTb KOMMbloTep pa3paboTumnka pasHbIMM BEPCUSMN MHCTPYMEHTapmsa 1 BbicTpo
pasBopaunBaTb cBoM npunoxeHusa B CI nnm Ha Lenesom cepeepe.

0 B obweM cnyyae, ona paspaboTku Ha NtobOM g3bIKe NPOrpaMMmUPOBaHUNS HY K-
Hbl Tak Ha3biBaeMble SDK (Software Development Kit, aHrn. - MHCTpyMeHTapun pas-
paboTumKa NPUNOKEHUN UM MHCTPYMEHTapuii ansa paspaboTkun npunoxeHun). Yact-
HbIA cnyyvan Takoro SDK - MHCTpyMeHTapui paspaboTtumka Ha a3blke Java - Java
Development Kit.

Ha kypce byneT ncnonbsoatbcs BellSoft Liberica JDK 11, HO BO3MOXHO MCNONb30BaTb U APYrMX
NpPOM3BOAUTENEN, HANPUMEpP, CaMyto pacnpocTpaHéHHyto Oracle JDK. MNMponssogutensa crneny-
eT BbibupaTb U3 TpeboBaHUI NO NNLEH3UPOBAHMIO, Tak, Hanpumep, Oracle JDK MOXHO ncnonb-
30BaTb 6ecnnaTHO TONbKO B IMYHbIX LEensX, 3a KOMMepYecKy pa3paboTKy C MCNOb30BaHMEM
3TOro MHCTPYMeHTapusa NpuAETCS 3annatuTb.

A Ona KoppekTHON paboTbl CAMOro MHCTPYMEHTAPMA M CTOPOHHUX MPUIOXKe-
HWUM, NCNONb3YIOLWNX MHCTPYMEHTAPUI, NPOCNeAnTe, NOXaNyncTa, YTO YCTAHOBIEHDI
cnepyrouine nepeMeHHble cpenbl OC:

— B CUCTEMHY0 PATH ,o6aBuUTb NyTh 00 McnonHaembix annos JDK, Hanpumep, ans
UNIX-nomobHbix 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 o cannos JRE n3 coctaBa yctaHoBneHHon JDK, HanpuMep, Ans
UNIX-nogobHbix cuctem: JRE_HOME=/usr/lib/jvm/jdk1.8.0_221/jre/

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

— J2REDIR ycTapeBwas nepeMeHHas pnnd JRE, wucnonb3yetca HEKOTOPbI-
MW CTapbiMU npunoxeHusamn, Hanpumep, ona UNIX-nopobHbix cucTtem:
J2REDIR=/usr/lib/jvm/jdk1.8.0_221/jre/

Tak>Xe BO3MOXHO MCNONb30BaTh U Apyrne Bepcum, Ho He ctapLie 1.8. 3To 060CHOBaAHO TeM,
4YTO OCHOBHble pa3paboTKM Ha JAHHbIN MOMEHT TONIbKO HAUMHAKT OOHOBNATE MHCTPYMEHTapPUN
n,0 6onee HoBbix Bepcuit (MacTo 11 nnum 13) unum BoBCe NepexopaT Ha apyrue JVM-asbiku, Takme
Kak Scala, Groovy unu Kotlin.

NHorpa ans peweHns Bonpoca MeHegXMeHTa Bepcuii npnberatoT K CTOPOHHEMY MHCTPYMEH-
Taputo, Takomy kKak SDKMan.

[N peleHnsa HeKOTOPbIX HECNOXHbIX 3a4a4 Kypca Mbl byaeM nncatb NPOoCTble NPUNOXKEHMS,
He copepxawme OO, CNoXHbIX B3aMMOCBSA3€eN 1 NPOBEPOK, B 3TOM Cllyvae HaM nNoHazobuTcs
Jupyter notebook c yctaHoBneHHbIM aapom (kernel) IJava.

1.4.1. 3apaHua gna caMorpoBepKHU

1. Yem otnmnuaetca SDK ot JDK?



2. Kakasa Bepcus a3blka (K coXKaneHuto) ocTaéTcs caMon NonynspHon B pa3paboTke Ha Java?
3. Kakwue ewé JVM 493bIKuK CyLLEeCTBYOT?

1.5. W3 uero Bcé coctouT (JDK, JRE, JVM u nx gpysbs)

TL;DR:

— JDK = JRE + MHCTPYyMeHTbI pa3paboTunka;

— JRE = JVM + 6MbnnoTeKkun Knaccos;

— JVM = Native API + MexaH13M MCNONHEHNS + yNpaBneHne NamsaTbio.

Kak nMeHHO BCE paboTaeT? ECnum KOPOTKO, TO C/IOM 3a CNOEM HaknaabliBas abcTpakuumu. MNpo-
rpaMmbl Ha Nto6OM s3biKe NPOrpPamMMMPOBAHNSA UCMONMHAKOTCS HA KOMMbIOTEPE, TO €CTb, TaK UK
NHauye, 3aeNCTBYOT NPOLLECCOP, ONEPATMBHYK NaMaTb M NpoyMe annapaTtypHble KOMMOHEH-
Tbl. 3TW annapaTypHble KOMMNOHEHTbI NPeaoCTaBNAT AN9 AOCTyNa K cebe HU3KOYPOBHEBbLIE MH-
Tepdencol, KOTOpble 3a4eMCTBYET ONepaLnoHHasa CUCTeMa, NPeaoCTaBNsAsa B CBOK oYepeab MH-
Tepdenc yyTb NpoLle NporpaMmam, B3aMMOLENCTBYHOLLNM C HEe. ITOT MHTepdenc B3ammMoaen-
cteusa ¢ OC Mbl ang npoctoThl byaem HasbiBaTb Native APL.

C OC B3aumopencteyeT JVM (Wikipedia: Cnnucok BMpTyanbHbIX MawwWH Java), TO ecTb, UC-
nonb3ys Native API, Ham cTaHOBUTCA BCE paBHO, Kakas MMeHHO OC yCTaHOBMEHa Ha KOMMbOTe-
pe, rMaBHOe YMEeTb BbINONHATLCA Ha JVM. 3TO OTKpbIBAET NPOCTOP AJ19 CO34aHUS Lenow rpynmbl
A3bIKOB, OHM HOCAT 0bLee 6biIToBOE HazBaHMe JVM-A3bIkK, K HUM OTHOCAT Scala, Groovy, Kotlin n
apyrve. BHyTtpu JVM ocyuiecTBngeTcd yrnpasrieHne namsaTbio, CyLLecTByeT MEXaHMU3M MUCMOSTHe-
HMS NPOrpamM, cneumasnbHbIn JIT@-KomnmnﬂTop, reHepupyrwmn nnathopMeHHO-3aBUCUMbIN
KOA.

JVM aons cBoen pabotbl 3anpawmnsaeT y OC HEKOTOPbI CErMEHT OnepaTMBHOM NaMATU, B KO-
TOPOM XPaHUT AaHHble NPOrpaMMmbl. ITO XPaHEHME MPONUCXOANT «CIOAMU».

1. Eden Space (heap) — B aToi obnacTun BbloenseTcs NaMaTb Nog, BCe Co3fgaBaeMble U3 Nnpo-
rpaMMbl 06bEKTbI. bonbluas YacTb 06bEKTOB XKMBET HEA0NMMO (MTepaTopbl, BPEMEHHble 06b-
€KTbl, MCNONb3yeMble BHYTPU METO0B U T.M.), U YOANAOTCS NPU BbiNOSHEHUM COOPOK My-
copa 3To obnacTn namaATK, He NepeMeLLarTcs B aApyrme obnactu namatu. Korga aaHHas
obnacTb 3anonHsaeTcs (T.e. KONNMYECTBO BblAENEHHOM NaMATU B 3Ton 0bnacTu npeBbllaeT
HEKOTOPbIN 3a4aHHbIN NPOLEHT), cbopLiMK Mycopa BbinonHsaeT bbicTpyto (minor collection)
cbopky. No cpaBHeHUIO C NonHOW cOOpPKOM, OHA 3aHMMAET Maslo BPEMEHMU, N 3aTparmBaeT
TONbKO 3Ty 06/1aCTb NaMATU, @ MMEHHO, O4YMLLLAET OT yCcTapeBLMx 0bbekToB Eden Space u
nepeMeLLaeT BbiXKMBLUME 0ObeKTbl B cnegytoLLyto obnacTb.

2. Survivor Space (heap) — ctoga nepemelatoTcs 06beKTbl U3 Npeablaylien obnactn nocne
TOro, Kak OHM Nepexunn xotsa 6ol ogHy cbopKy Mycopa. Bpems oT BpeMeHM 0ONroxXmnsyLme
0b6beKkTbl M3 3TOM 0bnacTm nepemewatotcs B Tenured Space.

3. Tenured (Old) Generation (heap) — 3aecb ckannmBatoTCs AONTOXMBYLWME 06beKTbI (Kpyn-
Hble BbICOKOYPOBHEBbIE 06beKTbI, CUHINTOHbI, MEHEAXKEPbl PECYPCOB M nNpoune). Korga 3a-
NoNHseTcs aTa obnacTb, BbinosHgaeTca nonHasa cbopka mycopa (full, major collection), ko-
Topas obpabaTbiBaeT Bce co3paHHble JVM 0bbeKTbI.

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

1JIT, just-in-time - aHrn. BOBpeMs, NpsMo cenyac
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5. Code Cache (non-heap) —3ta obnactb ucnonbayetcs JVM, koraoa BkntodeHa JIT-komnunauns,
B HEW KeLMpyeTCcs CKOMMNUIMPOBAHHbIN NAAaT(OPMEHHO-3aBUCUMbIN KOA.
JVM camocTosiTenbHO ocyllecTBnseT cbopKy Tak Ha3biBAEMOro Mycopa, YTo 3HAYUTESIbHO
obneryaet paboTy nporpaMmmcTa No OTCNEXMBAHMUIO yTeUYeK NamsaTh, HO BaXXHO MOMHUTb, YTO
B Java yTeuKM naMaTy BCE PaBHO CYLLECTBYHOT, 0COOEHHO NpK NPOrpaMMmMpPOBaHNM MHOIOMNo-
TOUYHbIX NMPUIOXKEHUN.

java class file » class loader
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. 2: MpuHunn pabotsbl JVM

Ha nonb3oBaTeNbCKOM YPOBHE BaXKHO HE TOIbKO MCNONHATL 6a30Bble MHCTPYKL MM NPOrpam-
Mbl, HO YTObbl 3TN 6a30Bble NHCTPYKLMN YMENN KaK-TO B3aMMOLENCTBOBAaTb CO BHELIHUM MU-
pOM, B TOM YNCAe ApyrMmm nporpamMmmamm, noatomy JVM mHterpuposaHa B JRE - Java Runtime
Environment. JRE - 310 Habop 13 KNaccoB U NHTEP(ENCOB, peann3yrLLmnx

— BO3MOXHOCTM CETEBOr0 B3aUMOLENCTBMS;

— pucoBaHue rpamnkn 1 rparyeckmii NoNb3oBaTebCKUIM MHTEPGENC;
— MyNnbTUMeana;

— MareMaTuyecKmin annapar;

— HacnepoBaHue 1 NoNMMopgusmMm;

— pednekcuio;

— ... MHOroe gpyroe.

Java Development Kit aBnseTca n3psaHo gONOSIHEHHbBIM CreuyanbHbiMK Java NPUIOXKEHNS -
mun SDK. JDK gononHsaeT JRE He TOAbKO yTunutamm gng KOMOUASumMm, HoO U yTUAnMTaMmn ans co-
34aHUSA OOKYMEHTaUMK, OTNAAKK, Pa3BEPTbIBAHNSA MPUNOXEHUA U MHOTUMUK Apyrumun. B Tabnu-
ue @ Ha CTpaHuue B, npueeneHa npumepHasa cTpykTypa u coctas JDK u JRE, a TakxXXe ykasaHbl
NX OCHOBHbIE 1 Hanbonee YacTo MCNOSIb3yeMble KOMMOHEHTbI N3 cocTaBa Java Standard Edition.
NMoMnMo cTaHOapTHOWM pedakumn cywecteyeT un Enterprise Edition, cogep>xawmii KOMMNOHEHTbI
ANs co3paHnsa Beb-npunoxeHuni, Ho JEE akTMBHO BbiTecHsieTca hperiMBopKamm Spring n Spring
Boot.
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Java Development Kit

Tabnuua 1: Obuwee npeactaBneHne coctaBa JDK

3apaHua gnia caMornpoBepKHU

1.5.1.

1. JVM n JRE - ato ogHO 1 TOXKE?

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

3. YTeukn namMaTtu
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— HeB03MOXHbl, NOCKOJIbKY paboTaeT cbopLimk Mycopa;
— Bo3MOXHbI;
— CyuLecTBYyHOT TONIbKO B C++ 1 Opyrmx 93blKkaxX C OTKPbITbIM MEHEAXMEHTOM MaMATu.

1.6. CrtpyKTypa npoekTta (nakeTbl, KJ1acCbl, METOA, Main, KOMMEHTapPUM)

MpoekTbl MOryT 6bITb Nt060OM CNOXKHOCTK. YacTo CTPYKTYpy NpoeKkTa 3agaét cbopmk npo-
eKTa, NpeanucbiBas B Kakux nankax byayT XpaHUTbCA UCXOAHbIE KOAbI, MCMOMHAEMble (halbl,
pecypcbl U goKyMeHTauus. bes nx ncnonb3oBaHns HeobxoaMMo 3a4aTb CTPYKTYPY CaMOCTOS-
TeNbHO.

MpocTennii NPOEKT Yalle BCero COCTOMT M3 OAHOrOo (harna MCXOAHOro Koaa, KOTopbIl BO3-
MOXHO CKOMMWUIMPOBATb M 3aMyCTUTb KaK caMoCToATesNbHbIN 06bekT. OTanuntTenbHas ocobeH-
HOCTb B TOM, YTO Yalle BCEro 3TO OAMH UM HECKOJIbKO CTAaTUYECKMX METOA0B B OLHOM Knacce.

dann Main.java B 3TOM C/lyvae MOXET MMeTb Criefyowmii, MUHUMANUCTUYHbIN BUA,

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

3

CKpPUNTOBbIN NPOEKT 3TO A0CTATOYHO HOBbIV TUM MPOEKTOB, OH MOMy4Ynn pasBuTMe bnaro-
naps pactywein nonynapHocTtn Jupyter Notebook. CkpunToBble NPoeKTbl yA06HbI, KOraa Hy>KHO
oTpaboTaTb Kaky-To He60bLUY PYHKLNOHANBHOCTb UM NOLLArOBO NOSACHUTbL paboTy kKakoro-
TO anropuTMma.

+ Code + Markdown | [ RunAll == Clear Outputs of All Cells D Restart = Outline --- B Java

0. NcxoaHble aaHHbIE

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

[1, @, 1,1, 6, 6, 6, 1, 1, 1]

1. OueBMAHO

YTO eCAW OTHATb OT eAWMHWULIbI eAMHKWLLY, pe3yNbTaToM 5}-’,5,97 HOJb, @ €CIKM OTHATL OT €AWHULLBI HONb, TO Pe3yALTaToOM
OCTaHETCA eAUHUUE

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

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

2. He Tak oueBMAHO

Puc. 3: MNMpumep npocTtoro Java npoekTa B Jupyter Notebook

O6bIYHbIA MPOEKT COCTOUT M3 NaKeToB, KOTOPblE COAEPKAT KNacChl, KOTOpPblE B CBOI Oo4e-
penb KaK-To CBA3aHbl MeX Ay cobol 1 copepaTt Ko, KOTOPbIA UCNONMHAETCS.

— MakeTbl. MakeTbl 06begMHSAIOT Knacchl No cMbicny. Knaccol, Haxoasuinecs B 0o4HOM nakeTte

LOCTYNHbI APYr OpYry AaXe eclin HaxoOATCs B pasHbiX NpoeKkTax. Y NakeToB ecTb NpaBu-

Nla UMeHOoBaHus: 06blYHO 3TO 0bpaTHOe fOMeHHOoe uMma (Hanpumep, onsa gh.ru ato byger
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ru.gb), HasBaHMe NPOEKTa, 1 Janee yxe BHYTPEHHNAS CTPYKTypa. MNakeTbl UMEHYOT CTPOY-
HbIMW NAaTUHCKMMK BykBamu. YTobbl SBHO OTHECTU KNACC K MaKeTy, HYXXHO nponucaTtb B
Kracce Ha3BaHMe nakeTa rnocne oneparopa package.

— Knaccbl. OCHOBHag eanHMLa MCXOAHOro Koga nporpaMmbl. OgHoOMy thanny crnegyeT cono-
CTaBNATb OAMH Knacc. HasBaHWe Knacca - 3T0 UMS CyLLLeCTBUTENIbHOE B UMEHUTENIbHOM Na-
LeXxe, HanncaHHoe € 3arnaBHom bykBbl. Ecnn TpebyeTcs Ha3BaTh Knacc B HECKObKO CIOB,
npumeHsatoT UpperCamelCase.

— public static void main(String[] args). MeTopn, KOTOpPbIN SBASETCS TOYKOM BXoga
B nporpammy. [lo/mkeH HaxoanTtbca B nybnunyHom knacce. Mpu co3gaHum 3Toro metoga
BaXKHO MOJIHOCTbIO MOBTOPUTbL €ro CUrHaTypy 1M 0b6a3aTesibHO HaNMcaTb ero C HasBaHue co
CTpOYHOM BYKBbI.

— KoMMeHTapum. 3T0 YacTb Koga, KOTOPYH UITHOPUPYET KOMNMUASTOP Npu npeobpasoBaHmnm
ncxopHoro kopga. KoMmeHtapum bbiBatoT:

— // comment - 00 KOHLA CTPOKK. CaMbli NPOCTOM U CaMblil YaCTO MCMNOJSIb3yEMbIN KOM-
MeHTapun.

— /% comment */ - BHYTPUCTPOUYHbIA N MHOFOCTPOYHbIN. HMKOrga He ncnonb3ymTte
€ro BHyTPW CTPOK, HECMOTPS Ha TO, YTO 3TO BO3MOXHO.

— /¥¥ comment ¥/ - KOMMEHTapPUMN-AOKYMEHTaLNA. MHOrOCTPOUYHbIN. I3 Hero ytunu-
Toun Javadoc co3paétcs Beb-cTpaHMLLa C KOMMEHTapUEM.

Ona npumepa 6bin1 co30aH NPOEKT, CoaepXallni ABa Knacca, HAXOASLWMXCA B pasHbIX na-
KeTax. [lepeBo NpoeKTa NpeacTaB/ieHO Ha puUC. @ roe narnka c BbIXO4HbIMU (CKOMNUIMPOBAH-
HbiMM) BMHapHbIMK hannamum nycTta, a hann README.md co3gaH ans nydien 4eMOHCTpaLnm
KOPHS NpoeKTa.

Sample

+— SI'C

L ru
L gb
ijcore
regular

L OtherClass.java

sample

L Main. java

+— out

*— README .md

Puc. 4: CTpyKTypa NpoCTOro npoekTa

Copoepxnmoe (harnnoB NCXOOHOI0 Koga NpeacTaBeHO HMXKeE.

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

1.6.1. 3apaHusa pna caMoOMNpPOBEpPKHU

1. 3aueM cknaabiBaTb KNACChl B MaKeTbl?

2. MoxeT N cyLecTBoBaTh Kilacc BHe naketa?

3. KomMeHTUpoBaHue Koga
— Hy>HO Tonbko ecnu nuweTtcsa bonblwasa nogkntovaemasa bubnnoreka;
— Xopowasg npuBbIYKa;
— 3axnamngeT UCXOOHUKMN.

1.7. OTnoXXuM MbiwKu B cTopoHy (CLI: c6opka, nakeTbl, 3anyck)

MpocTenwmnii NPOeKT BO3MOXHO CKOMMUANPOBATb M 3anyCTUTb 6e3 NCMOo/Ib30BaHMS TAXeNo-
BECHbIX cpef, pa3paboTku, BBeAs B KoMaHOHoM cTpoke OC aBe KOMaHAbl:
— javac <Name.java> ckoMnunmpyeT hann UCXOAHMKOB 1 CO34aCT B 3TOM Xe nanke ann c
6anT-KoaOM;
— java Name 3anycTuT CKOMNUIMPOBAHHbIN kKnacc (M3 hanna c pacwmnpeHmem .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 CKOMI'IVIJ'IVIpOBaHHbIe K/aCCbl BCerga cogepxat ognHaKoBble NnNepBbie YeTbIpe

6aliTa, KOTOpble B LWECTHAALATMPUYHOM NpeacTaBieHnm hopMUpyT HAANUCh «Kode,
KpOLLKa».,

876534321 0011 2233 4455

00000000:
00000010:
00000020:

00000030:
00000040:
00000050
00000060 :

Ona komnunauum bonee CNoOXHbIX NPOEKTOB, Heobxogmmo YKa3aTb KOMMUIATOPY, OTKYyOa
3a6MpaTb Cbal\/'lﬂbl MCXOOHUKOB N KyOa CKJ/1aAblBaTb rOTOBbIE Q)aﬁﬂbl KJ1aCCOB, a MHTepPnpeTaTo-

py, OTKyAa 3abupaTb halsibl CKOMNUAMPOBAHHbIX KN1accoB. 115 3TOro CyLWecTBYOT criegytolume
KJTHOUM:

— javac:
- -d BbIXxogHasa nanka (AnpeKkTopmsa) HazHauYeHus;
— -sourcepath nanka c UCXOOHUKAMU NPOEKTY,
— java:
— -classpath nanka c Kfiaccamm NPoeKTa;
Knaccbl npoeKTa KOMMUANPYIOTCA B BbIXOLAHYH NankKy C COXPaHEHUEM MepapXmnm 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. 3apaHus s CaMONpPOBEPKU

1. Y10 Takoe javac?

2. Kodpe, Kpowka?

3. me HaxoamMTCca Knacc B nanke HasHavyeHus paboTbl koMnunaTopa?
— B nognankax, NOBTOPSIOWMX CTPYKTYPY NAKETOB B UCXOHUKAX
— B KOpHe na1ocKuMM CrncKom;
— 3aBUCUT OT KOUEN KOMOUNALMNN.

1.8. [OokymeHTupoBaHue (Javadoc)

[OKYMEHTMpPOBaHMe KOHKPETHbIX METOAOB M KJIaCCOB BCErAa JIOXUTCS Ha Nyieyun nporpam-
MWUCTa, NOTOMY YTO HUKTO He 3HAEeT NPOrpamMmMmy 1 airoOPUTMbl B HEW Nydlle, YeM MPOrPaMMUICT.
YTunuta Javadoc nsbasnseT nporpaMMmucTa oT HeobxogMMoCTM 0CBamBaTb MHCTPYMEHTbI CO-
30aHNs Be6-CTpaHuL, M 3anncbiBaThb TyAa CBOK AOKYMEHTaUMI0. [JoCTaTOYHO NMcaTh XOPOLWO OT-
thopMaTUpoBaHHbIe KOMMEHTapuK, a octTasibHoe 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

JlpyTofl, 09eHE MOTL3EEIA KIace IPHIOXKEHHA. 37ech MEl MOMEM OTIHCATE eT0 OCHOBHOS Ha3Ha9eHHe U CIocoDhl B2anModeHCcTEHA ¢ HHM.

Puc. 5: YacTb CTpaHuMLbl aBTOCTEHEPUPOBAHHOW AOKYMEHTaL UK

YT106bI NPOCTO CO3AaThb AOKYMEHTALMIO HAO0 BbI3BaTb YTUAMTY javadoc ¢ HABOPOM KIHOUEN.
— ru NakeT, 418 KOTOPOro HY»HO CO34aTb OOKYMeHTauuio;
— -d nanka (Mnn oupeKkTopmsa) Ha3HaUYeHus;
— -sourcepath nanka c UCXogHUKaMM NPOEKTa;
— -cp NyTb 40 CKOMMNU/IMPOBAHHbIX K/1aCCOB;
— -subpackages HY>XHO 11 3arNs4blBaTh B NaKeTbl-C-NakKeTamu,
YacTo HeobxoaMMmo yKasaTb, B KaKoM KOOMPOBKeE 3anncaH hana MCXoOHbIX KOAOB, M B KAKOW
KOAMPOBKE O0MKHa ObiTh BbINOMHEHA AOKYMeHTauuma (Hanpumep, dansibl MICXOOHUKOB Ha A3bl-
ke Java Bcerga coxpaHsatTcsa B kogmupoBke UTF-8, a ocHoBHaa kogupoBka ana OC Windows -

cpl251)

— -locale ru_RUAa3blKk oOKYMeHTaLnn (,D,J'Iﬂ HpaBMﬂbHOVI paCcCTaHOBKW NepeHoCoB 1 pa3sne-

NAOWMX 3HAKOB);
-encoding KOOMPOBKa UCXOLHbIX TEKCTOB MPOrpamMmbl;
-docencoding KOANPOBKA KOHEYHOM CrEHEPUPOBAHHOM AOKYMEHTALUMN.

Yaule Bcero B KOMMEHTapunax Ncnonb3yrTcd cnegyrouwmne Knrovesble C/10Ba:

@param onucaHve BXo4ALWmMX napameTpoB

@throws BblbpacbiBaeMble NCKNOUYEHNS

@return onvcaHne Bo3BpaLLaeMoro sHa4yeHus
@see rae eweé MoXHo novnTaTb No Teme

@since C Kakon BepCuM NpoayKTa AOCTYNeH METOA,
{@code "public"} BCTaBKa KOoAa B onucaHue

1.8.1. 3apaHua gna caMorNpoBepKHU

1.
2.

1.9.

Javadoc HaxoguTca B IDK vnu JRE?
YT0 genaet ytunuta Javadoc?
— Co30aéT KOMMeHTapumn B KOAE;
— Co30aéT NporpaMMHYyH0 AOKYMEHTaLUMIO;
— Co3paét Beb-CcTpaHuMLy C AOKYMEeHTaUunen ns KOMMeHTapm1eB.

ABToMmatusupyi ato (Makefile, Docker)

B nonpasnene @ Mbl NporoBopunmn o cbopke NPOEKTOB BPy4HYt. KOMNMAMPOBaTb NPOEKT
TakMM 06pasoM — 3aHATME BECbMa YTOMUTENbHOE, 0COBEHHO Koraa MCXOAHbIX DalinoB CTaHo-
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BUTCA MHOTO, B MPOEKT BKJZTIOYAKOTCA 6mMbnnoTekun u npouee.

ﬂ Makefile — 3TO Habop MHCTPYKUMI N8 nporpaMMbl make (Knaccuuyeckas,
ato GNU Automake), koTopasi nomoraeTt cobupaTtb NPOrpaMMHbIi MPOEKT B OAHY KO-
MaHgy. Ecnu 3anyctnTb make TO nporpaMma nonbiTaeTcs HanTu ann ¢ UMeHeM no-
yMmonuyaHuto Makefile B TEKYLLEM KaTasiore v BbINOJHUTb MHCTPYKLMN U3 HETO.

Make, He MPUBHOCUT HUYETrO MPUHLMMMANBHO HOBOTO B MPOLLECC KOMMUMALMW, & TONbKO NULLb
aBTOMaTU3MPYIOT ero. B npocTeniiem cnyyae, B Makefile J4OCTATOYHO ONMCaTb TaK Ha3biBae-
MYIO LieNb, target, U UTO HYXKHO cOenaTb Oas AOCTUXeHusa aTon uenu. Llenb, cobupaemas no-
YMOJTYaHUIO Ha3blBaeTcsa all, Tak, A8 NpocTenlle KOMNUASALAN HaM HY>KHO Hanucatb:

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

A BHMMaHMe NOKNOHHMKAM BOVHbI 3a npobenbl NpoTMB TaboB B TEKCTe Mpo-
rpammbl: B Makefile ona oTcTynoB npm onncaHMm TapreToB Heb3sa MCNOMb30BaTb NPo-
6enbl. Tonbko Tabbl. MHavye make obHapy»xunBaeT owmnbKy CMHTaKCKCa.

Mo cyTn, 3TO BCE. HO BO3MOXHO caenatb 6onee rubko HacTpamBaeMbln hais, UTOObI HE HYX-
HO 6bIN10 3aNOMMHATb, KaK Ha3blBAKOTCA Te UM UHble Nanku n dannel. B Makefile MoxHo 3anu-
CblBaTb NepPeMeHHble, HanpuMep:
— SRCDIR :=src
— OUTDIR :=out
N nanee Bbi3biBaTb UX (TO €CTb NOACTABNATb UX 3HAUYEHUS B HY>KHOE MECTO TEKCTA) CeAyoWmm
obpasom:

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

YTobbl BbI3BATb YTUNNUTY A5 COOPKM Lenr No-yMonYaHuio, AOCTaTO4MHO B Nanke, CoOAepKa-
wen Makefile B TepMUHaNe HanmcaTb make. YTo6bl BOCNOMb30BaTbCA APYTMMIN HAMUCAHHBIMMU
TapreTamm Hy>KHO NoC/ie MMEeHU YTUINTbI HanucaTb Yepes Npoben HasBaHWe TapreTa

6 Docker — nporpammHoe obecneyeHne gna aBTomaTusaumm pasBepTbiBaHMS
N yNpaBieHNs NPUIOXKEHUSIMUN, KOHTEMHEPU3ATOP NPUAOXKEHUI. [103BONSAET «ynaKo-
BaTb» NMPUSIOXKEHNE CO BCEM €ro OKPYXXEHMEM N 3aBUCUMOCTAMM B KOHTENHEpP, KOTO-
pbi MOXEeT BbITb pasBEPHYT Ha Ntobon cucteMe, NoOAEePKNUBAOLLEN COOTBETCTBYIO-
LLLYHO TEXHOJIOTUHO.

Docker Tak>ke He NPMBHOCUT HUYEro TEXHONIOMMYEeCKM HOBOI0O, HO faéT BO3MOXHOCTb He yCTa-
HaBnmBaTtb JDK 1 He AyMaTb 0 NepeKIYEHNN MEXAY BEPCUAMUN, OCTATOUHO B3ATb KOHTENHEP
C HY>XHOW BEpCHen MHCTPYMEHTapUS 1 3anyCTUTb MPUIIOXKEHNE B HEM.

O6pasbl M KOHTENHEePbI CO34aKTCA C NOMOLLBIO CneumanbHoro amnna, UMerLLLero Ha3saHune
Dockerfile. [lepBoi cTpokon Dockerfile Mbl 0693aTeNbHO OONXKHbI YKa3aTb, KAKOW BUPTYyasib-
Hbln 06pas byaeT 419 HaC OCHOBOW. 30eCb MOXHO UCMONb30BaTb Kak 0bpasbl OC, Tak 1 0bpasbl
SDK.
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FROM bellsoft/liberica-openjdk-alpine:11.0.16.1-1

Mpw cospaHnmn obpasa HeobxoaMMo CKONMPOBaTb BCe (halsibl U3 NanKK src NPOeKTa BHYTPb
obpasa, B nanky src.

[

COPY ./src ./src

MoToMm, TakKe Npu co3paHum obpasa, Hago byaeT co3gatb BHYTPY Nanky out NPoCcTomn Tep-
MUHaNbHOM KOMaHao0M, uTobbl KOMNUNATOPY ObINO KyAa CKNaAbliBaTb FOTOBbIE K/1ACChl.

[

RUN mkdir ./out

MocnenHee, uTo ByoeT coenaHo Npy cosdaHumn obpasa - 3anylieHa KOMIUMNaums.

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

MocnegHAsa kKoMaHaa B Dockerfile rOBOPUT, YTO HYXHO cOenaTh, KOraa KOHTelHep co3aa-
éTca 3 obpasa n 3ayckaercs.

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

Docker-obpas n, kak cnegcreune, Docker-koHTeNMHepPbl BO3MOXHO HACTPOUTb TakKMM 06pa3omMm,
4yTObbl CKOMNUIMPOBAaHHbIEe hanfibl HAXOAUNCH HE B KOHTEMHEpPE, a CKNagblBancb 0bpaTHO Ha
KOMMNbOTEP NONb30BaTensa Yepes obuime nanku.

YacTo KoMaHAbl pa3paboTUnMKOB aMyNIMPYOT TakMM 06pa3om peasnbHbI NPOOAKLLH CepBep,
ncnonb3ys B KadecTBe ncxogHoro obpasa He JDK, a 06pa3 ueneson OC, Bpy4yHYyHO yCTaHaBNMBa-
tOT Ha Hen JDK, 3anyckas ganee CBOE NPUIOXKEHME.

JomMallHee 3apaHue

— Co3paTtb NPoeKT 13 TPEX KnaccoB (OCHOBHOWM C TOYKOWM BXO4a M ABa Kflacca B APYrom nake-
Te), KOTOpPble BMECTe AOJIKHbl COCTABNAATb OAHY NPOrpaMMmy, NO3BONAOLLYI NPON3BOANTD
YyeTblpe OCHOBHbIX MaTeMaTUYEeCKNX AEeNCTBUSA N OCYLLECTBNATb (hHOPMaTUPOBAHHbINM BbIBOS,
pPe3ynbTaToB NOSb30BaTENIO;

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

— Cospartb Makefile c 3agavamm cbopKn, OUNCTKM U CO3AAHUA OKYMEHTALLMMN HA BECb NMPOEKT.

— *Cospatb gBa Docker-obpasa. OaunH f0mKeH KOMNUAMPOBaTb Java-npoeKT obpaTHo B nan-
Ky Ha KOMMblOTEpe NoAb30BaTens, a BTOPol 3abupaTtb CKOMMNUAMPOBAHHbIE KNacchl U UC-
MNONTHATb UX.

TepMVIHbI, onpepgeisieHnd n CoOKpaweHud

CI (aHrn. Continious Integration) npakTunka pa3paboTku nporpammHoro obec-
neyeHus, KoTopas 3aKyaeTcs B NOCTOAHHOM CITUSHUK pabounx Konum
B 06Lyt0 OCHOBHYO BETBb pPa3paboTKu 1 BbINOTHEHMM YaCTblX aBTOMATU-
31pPOBaHHbIX CHOPOK NPOEKTA A1 CKOpEeNLIero BbiiBNEHUs NoTeHLnasnb-
HbIX 0eheKTOB U pelleHNss MHTEerpaLMoHHbIX Npobnem.
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CLI

cpl251

Docker

GPL

IDE

JDK

JIT

(anrn. Command Line Interface, IHTepenc koMaHOHOM CTPOKK) — pas-
HOBMOHOCTb TEKCTOBOIO MHTEPeNca Mexay YeT0OBEKOM N KOMIbIOTEPOM,
B KOTOPOM MHCTPYKLIMM KOMMNbIOTEPY OAKOTCA B OCHOBHOM MyTEM BBOAA C
KnaBuMaTypbl TEKCTOBbIX CTPOK (KOMaHA). TakXe n3BecTeH nof Ha3BaHW-
AMUN «KKOHCOJNb» N «TEPMUHAN».

Habop CMMBONOB M KOAMPOBKA, ABNAOLLAACA CTaHAAPTHON 8-6MTHOM KO-
ANPOBKOWN Ansa pycckux sepcum Microsoft Windows go 10-11 Bepcuu. boeina
co3fgaHa Ha 6base KogMPOBOK, MCMONb30BABLUMXCA B PAHHUX pycugmKaTo-
pax Windows.

nporpamMmHoe obecneyeHne ons aBToMaTmsaumm pa3BEpPTbiBaHWA 1 ynpas-
NEHNS MPUNOXKEHNAMU, KOHTENHEPM3ATOP NPUNOXKEHUI. [T03BONSET «yna-
KOBaTb» NPUIOXEHNE CO BCEM €0 OKPYXKEHMEM N 3aBUCUMOCTAMU B KOH-
TenHep, KOTOPbI MOXeT BbITb pa3BEPHYT NOYTK Ha NtobOI cucteme.

GNU General Public License (yawe Bcero nepeBoast kKak OTKpbITOE Nun-
LeH3noHHoe cornaweHne GNU) — nuueH3ns Ha cBobogHoe nporpamMmm-
Hoe obecneyeHune, co3gaHHasa B pamkax npoekta GNU, no KoTopow aBTop
nepenaéT nporpaMmHoe obecneveHne B 06L,EeCTBEHHYHO COOCTBEHHOCTb.
Eé Takxke cokpalwéHHo HasbiBaoT GNU GPL mnnn gaxe npocto GPL, ec-
NN U3 KOHTEKCTa NOHATHO, YTO peyb MOET MMEHHO O AAHHOW JINLEH3UMN.
GNU Lesser General Public License (LGPL) — aTo ocnabneHHas Bepcus
GPL, npegHasHauyeHHas ons HekoTopbix bubnuotek IM0O.

(oT aHrn. Integrated Development Environment) — 3To MHTErpupoBaHHas,
efuHas cpepa paspaboTku, KoTopas ncnosnblyetca paspabotumkamm gns
CcO30aHMNsA pasnnMyHoro nporpaMmHoro obecnevenus. IDE npencraBnser
cobor KOMMNEKC M3 HECKONIbKMX MHCTPYMEHTOB, @ MMEHHO: TEKCTOBOIO
pefakTopa, KOMAUNATOpPa N MHTepnpeTaTopa, CPeACTB aBToMaTM3aumm
cbopku 1 oTnagumka.

(oT aHrn. Java Development Kit) — koMnnekT paspaboTumka NpUNoXeHun
Ha a3blke Java, BK/ItouatoLwniin B cebsa komnunatop, ctaHaapTHble 6bubnuno-
TEKW KNaccoB, NpMMepbl, LOKYMEHTaUMI0, pasnnyHble YTUANTbI U UCNON-
HUTEeNbHYIO cuctemy. B coctas JDK He BXoauUT MHTErpnpoBaHHas cpega
pa3paboTku Ha Java, N03TOMY pa3paboTumk, UCNoNb3yoLwni Tonbko JDK,
BbIHY>XOEH MUCMOAb30BaTbh BHELWHWNI TEKCTOBbIA pegakTop U KOMNUANPO-
BaTb CBOM NMPOrpamMmMbl, MUCNOSb3ysa YTUIUTbl KOMAHOHOW CTPOKM.

(@Hrn. Just-in-Time, KOMAUNALMSA «TOYHO B HYXKHOE BPEMS»), ANHAMMYE-
CKast KOMNUNAUMA — TEXHOSI0I NS yBENTMYEHNSA NPOU3BOANTENBHOCTM NPO-
FPaMMHBbIX CUCTEM, UCMONb3yoWmMX banT-koq, NyTEM KoMnunaumm 6ant-
KOoAa B MalUMHHbIV KOA UK B Apyron chopMaTt HeNoCcpeacTBEHHO BO Bpe-
Ms paboTbl nporpaMmebl. TakMM 06pa3oM A0CTMraeTcs BbiICOKas CKOPOCTb
BbIMOJIHEHUS MO CPABHEHUIO C UHTEPNpPeTUpyeMbiM HanT-KOAOM 3a CUET
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yBenuueHuns notpebnexHma namatu (oS xpaHeHUs pesynbTaToB KOMMK-
NnAUMM) 1 3aTpaT BPEMEHN Ha koMnunaumto. TexHonorusa JIT 6asnpyeTcs
Ha oByx bonee paHHUX NOesax, KacalLwmxcs Cpeabl BbINMOHEHNSA: KOMMNU-
naumnm banT-koga v AMHAMUYECKOW KOMMNUNALUN.

JRE (o1 aHrn. Java Runtime Environment) — MuHumanbHaga (be3s komnunaTo-
pa 1 opyrux CpeacTs paspaboTku) peanvsaums BUPTYaslbHOM MalUUHDbI,
Heobxoaynmas ansa ncnonHeHnsa Java-npunoxeHnit. Coctont ns BupTyasb-
HoM MawwuHbl Java Virtual Machine n 6ubnuotekn Java-knaccos.

JVM (oT aHrn. Java Virtual Machine) — BupTyanbHas mMawuHa Java, OCHOBHas
4yacTb MCNOMHAKWEN cMcTeMbl Java. BupTyanbHaa mMawmHa Java ucnon-
HAeT 6anT-Ko4, NpeaBapuUTesibHO CO3AaHHbIN U3 UCXOAHOro TeKcTa Java-
nporpamMmmbl KOMNMNATopoMm. JVM MOXKeT TaKxKe MCNo/b30BaTbCH 414 Bbl-
NOSIHEHUSA NPOrpaMmMm, HanMCaHHbIX Ha APYrMx A3blKax NporpaMmmMmpoBa-
HUS.

SDK (ot aHrn. software development kit, koMmnnekT ans paspaboTku nporpamm-
Horo obecneyeHns) — 310 HABOpP MHCTPYMEHTOB AJ15 pa3paboTKM NporpaMm-
Horo obecneveHns B O4HOM yCTaHaBnIMBaeMoM nakete. OHM obneryatoT
co3gaHuve NPUNoXeHUN, UMes KOMIUASTOP, OTNAAYMK U MHOTAA NPOrpamMM-
Hyto cpefy. B OCHOBHOM OHM 3aBUCAT OT KOMBUHALLMM annapaTHOM nnat-
hopMbl KOMMNbIOTEPA U ONEPALMOHHON CUCTEMBI.

UTF-8 (ot aHrn. Unicode Transformation Format, 8-bit — «hopmat npeobpaso-
BaHus lOHMKoAA, 8-6MT») — pacnpoCTpaHEHHbI CTaHAAPT KOAMPOBaHUS
CYMBOJ10B, N03BONAKOLWMI BOoNee KOMNAKTHO XPaHUTb U NepefaBaTb CUM-
Bonbl FOHMKOAQ, UCnonb3ys NepemMeHHoe konnvectBo 6anT (ot 1 go 4),
n obecneumBatoLLN NONHYHO 06paTHYHO COBMECTUMOCTb C 7-6UTHON KO-
anposkon ASCII. Kognposka UTF-8 cenyac aBnaeTcsa AOMUHUPYHOLLEN B
Beb-npocTpaHcTBe. OHa TakKe Halwa wunpokoe npumeHeHne B UNIX-nogobHbi
onepauyMoOHHbIX CUCTEMAX.

oC (onepauMoHHas cucTeMa) — KOMMEKC ynpaensowmx n obpabartbiBato-
LWMX NPOrpamM, KOTopble, C OAHON CTOPOHbI, BbICTYNAT Kak UHTepdenc
MeX Ay YCTPONCTBAMU BbIYUCNMUTENbHOM CUCTEMbI U MPUKIALHBIMU NPO-
rpaMmamu, a c PYron CTOPOHbI — NpeaHasHavyeHbl A8 ynpasneHusa ycTpon-
CTBaMWU, ynpaBfieH1s BblUNCIUTENbHBIMM NpoLeccaMu, 3chtheKTUBHOro pac-
npeaeneHns BblUMCIUTENbHbIX PECYPCOB MEXAY BblYUCNTENbHBIMU NPO-
LeccaMn 1 opraHn3aumnm HagéXHbiX BbIYUCIEHUN.

rno (nporpaMMHoe obecneuyeHune) - nporpaMma UM MHOXECTBO Nporpamm,
MCNONb3YEMbIX O YPABNEHNSA KOMMNbIOTEPOM.
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