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BBE/IEHUE

Pa3paboTka MOOMIIBHBIX TIPHJIOKEHUI CETOHS — HEOTheMJIeMasi 4acTh paboTHI JIOOO0ro mpes-
npusAts B cepe I'T. CTouT oTMETUTSD, UTO /17151 TOTO, YTOOB HAYaTh pa3padaThiBaTh PUIIOKEHUS IS
wiatopmbl Android HEOOXOIMMO OIUIATUTH eqUHOPa30BbIi B3HOC — Ha 2019 rox 50$. Yto 1o cpas-
HEHUIO C aHAJIOTUYHON Pa3pabOTKON MpHIIokeHM 1)1 1iaTdopMbl Apple B 1Ba pa3a MeHbIIIe U ero
HeT HeOOXOIMMOCTH OIUIAYMBaTh €XKEerogHO. XOTsS OMNbIT MOKa3bIBAET, YTO NMPUJIOKEHUS pa3Mellia-
emble B App Store mpoxonAt Oosiee TIIATeJbHYIO ITPOBEPKY, HEXelU MPUWIOKEHUs pa3Mellaemble
B Google Play.

JlabopaTopusi KOTOpO¥ PyKOBOAMII aBTOP Ha MPOTSLKEHHUH S JIET 3aHMMaJIach pa3paboTKOi pas-
JIMYHBIX MPWIOKEHUH JAJI caMblX MOMYJISPHBIX 32 MOC/IEIHEe MATUIIETHE OIePallMOHHbIX CHUCTEM
HocuMBbIX ycTporcTB — Android, I0S, Windows Phone. Ceronusa nnardgopma Android HacuuThBaeT
MHOTOMUJUTMOHHYIO ayUTOPHIO U pacrojiaraeT OJHUM U3 CaMblX yIOOHBIX ¥ SPrOHOMHUYHBIX CIIOCO-
00B 1151 aBTOPOB (Oy/b TO NECHU, KHUTHM WM MPUJIOKEHH ) AJ1S MOHETU3ALMK CBOMX TBOPEHUH MU
3TOM He Hecsl 3aTpaT Ha TUPaKMPOBAHUE, ITPOJAKY, IKCIIO3ULIMIO U APYTHe HAKJIATHbIE PACXO/bL.

JlaHHasi KHWra MOCBAIIEHA pa3padOTKe MPUIOKEHUN MMEHHO mof ruatdopmy oT Android
U SIBJISIETCS TPEThell B LIMKJIE.

VY durarens mpenmnonaraeTcsi ONBIT MPOrPaMMHPOBAHMS HA OOBEKTHO-OPHEHTHPOBAHHOM
SI3BIKE, JKEJIATEJILHO OMBIT Ha Java.
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OcHoBbI Java

1 Tunbl HaHHBIX

SJIeMeHTaprIe TUIIBI JAHHBIX U IICPECMEHHbIC

Java MpeaOCTaABIACT MHOKECTBO 2JIEMEHTAPHBIX TUIIOB TAHHBIX. Ilon Ka)KI[beI THUIT JAHHBIX
BBIACJIACTCA CTPOro (1)I/II(CI/IpOBaHHOC KOJIMYECTBO 6I/IT, OIIPEACJICHHOC B 0(bHHHaJ'IbH0fI HOKYMCHTA-
. Eie ogaum otimunem Java ot APYTIUX A3bIKOB ABJIAACTCA TOT q)aI(T YTO BCE TUIIBI JAHHBIX COOEP-
JKar OUT BbI,JIe)'IeHHbeI 104 3HaK 1 U30aBUTCS OT HEro Helb3s. B Ta6HI/II_IC MpEeACTaBJICHbI ITAPaMETPbI
BCEX THUIIOB JAHHBIX.

Nms Ha3HaueHue KonnuecTBo
Bbll€/IeHHOH
namaTH, OUT

byte L1eJIOUHUC/IeHHbIH 8

short L|e/T0UUC/IEHHbIN 16

int L[e/TI0UHCITIEHHbIH 32
long L1e/I0YMC/IeHHbIN 64
char CUMBOJILHBIH/ 16

L1€/I0YUC/IeHHbIN
double C nuasaroLiei 64
TOUKOH
float C niasaronein 32
TOUKOH
boolean Oynes -

l'[epeMeHHaH — 3TO 00JIaCTh MaMATH, BBIACJICHHAA I XPAaHCHUA KaKOro-JImoo 3HAYEHHUS.

JInTepasbl

JlutepanaMu Ha3bIBAIOT KOHCTAHTHbBIE 3HAUEHM S, PEJICTAaBIEHHbIE B IBHOM BUJe. Hanpumep:

inti=>5;// 5-nurepan

JI71s1 KaKIoro JMTepaiia BhIIeseTcs OTaebHast 001acTh maMsTH. PazdepemM CKOJbKO MMEHHO
MaMSTH BbIIEJSETCS MO TOT UM UHOW THII JIUTepaa.

B cnyyae eciu Mbl peCcTaBWIIv TUTEPA B LIEJIOYUCIEHHOM BUJE, TO JUIsl HETO BBIAEISAETCS
32 6urta, a caM JaTepay umeet Tvil int. Ho B cilydae ecii iepeMeHHON MEHBIIIEro pa3mMepa MpucBa-
MBAETCs 1eJI0e YHUCIIO0, OHO aBTOMATUYECKH KOHBEPTUPYETCSsl B 3HAUEHHE TOI NEPEMEHHOIN.

CUMBOJIBHBIN JIUTEpAT UMeeT T char 1 0003HaYaeTCst B OIMHAPHBIX KaBBIUKAX:

char ch = «h’; // cuMBONBHBIT JTUTEpATT

Bce ApoOHbBIe Yrciia M3HAYaIbHO MMeloT Tul double. Eciim mompo6oBaTh MpUCcBOUTE JpoOHOE
4uciIo nepeMeHHor tuna float, To 310 BeI3OBeT OIMMOKY. [TpocToii criocod MPUCBOUTH YHCIIO TIepe-
meHHoH float — 3T0 KOHIIE YMciia HOACTABUTL CUMBOI F':
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float f = 2.0F;// nepemennas tumna float

Tak xe B Java mprcyTCTBYIOT OyJIeBHI THIL. JIUTepasibl STOTO THIIA UMEIOT BCETO JIBa 3HAYCHUSI:
true W false. B ciiydae IpUCBOEHUS IPyroro 3HaueHus1 OyJeBO MEpEeMEHHOM, KOMIMISITOP BBIIACT
OIIHUOKY.
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2 Kiacc, 00beKT, MeTO/T,

Beenenne B OOII

Java sBisieTcst 0OObEKTHO-OPUEHTHPOBAHHBIM SI3BIKOM ITPOTrpaMMUpoBaHust. OmpeIe oMy
MOHSAITUSIMUA JAHHOUW MapaurMbl IIPOrPaMMUPOBAHUSI MOJKHO HA3BaTh KAACC U OOBEKM.

Krnacc — 310 TUI JaHHBIX OMpe/ieNisieMblid Pa3pabOTUNKOM.

OOBeKT — 3T0 IK3eMIUTAP Kiacca. JlaBaiite pazdepem Gosee mogpoOHO, UYTO ITO 3HAYMT.

B kacce mbl 3ajaeM MOBeJIeHHEe U BCe HEOOXOAMMBIE IapaMeTphl (TIepeMeHHbIe, OObEKTHI IPy-
I'MX KJIACCOB) W TIOBe/ieHHWe (METOIbl M KOHCTPYKTOPhI) OOBEKTa JaHHOro Kiacca. [lpw co3maHuu
Y MTHUIIAAJIA3AIIUN OObEKTa BBIIENISIeTCS] HEOOXOAMMBIN 00BhEeM MaMsITH, POBHO CTOJILKO CKOJIBKO OBLIIO
MPONKCAHO B KJ1acce, TaK e OOBEKThI BHIHYKACHBI IOMUNHATHCS TIOBEICHUSM, OITUCAHHBIX B KJ1acce.

[TpuBeny npumep: TOMYCTUM HAM HEOOXOIUMO peaTr30BaTh Kjiacc yueOHou rpynmbl. B kave-
CTBE TIApaMeTPOB MOXHO TPUHATh KOJIWYECTBO CTYACHTOB (MOXET BBICTYIATh MepeMeHHas int
numberStud), HauMeHOBaHUE I'PYIITH (HaIpuMep OObEKT Kjlacca String name), Tak ke HEOOXOTUMO
yKa3aTh KaKMe UMEHHO CTYJEHTHI OydyT BXOAWT B COCTAaB TPYNIbI (MOXHO CHEIaTh MAacCUB OOBEK-
TOB KJIacca CTY/IEHTOB, KOTOPBIA B CBOIO OUepe/ib TOKE MMEIOT CBOU MapaMeTphl M CBOE MOBEJCHNUE ).
B IIPOIIeCCe CYIIeCTBOBAHUS TPYIINA MOXET: IIOMEHSITh MM, [IOMEHATh KOJIMYECTBO CTYACHTOB, Ipe-
KpaTHUTh CBOE CYIIECTBOBAHHE U JPyroe. ITO 1 Ha3bIBaeTCs MoBeieHue oObeKkTa. B mporiecce Hamuca-
HUS TIPOrPaMMBI POTPAMMUCT BCSUYECKU COBEpIIAeT Hajl 00beKTaMH pa3JInIHbIe eUcTBUs. Bee atn
JeWCTBUSI HEOOXOIMMO TTPOMHKCATh B HAIIeM KJIacce, MHAYe OHU MOMPOCTY HEe CMOTYT BBITIOTHSTHCS.

Enme onnumu u3 onpenensiomumu noustusimMu B OOIT (He Tosibko B Java) sBISIIOTCS: noaumop-
duzm, Hacaedosamue u UHKANCYAsYUst. ITO CBOETO pojia IPUHITMITH (CBOMCTBA) HA KOTOPHIX MOCTPO-
ena mapagurmMa OOIl, "MeHHO Ha HUX OHA U Oa3upyeTcs..

HacaenoBanmne

B pamkax 00beKTHO-OPUEHTUPOBAHHOTO MPOrPaMMUPOBAHUSI JTIOOOM KJ1acC MOXKET yHaclen0-
BaTh HEKOTOPBIE CBOICTBA OT APYroro Kjacca. Takoi MpUHIMIT Ha3bIBaeTCs HaclieqoBaHeM. B kaue-
CTBE CBOICTB MOTYT BBICTYIIaTh METO/IbI, IEPEMEHHbIE U TII.

Paz6epem mpumep: mycTh HaM HEOOXOAMMO OMMCATh MOPOY coOaku B HamieM Kiacce. Cyire-
CTBYIOT JJOBOJIbHO MHOTO COOAUbHX MOPOJI, KOTOPHIE B CBOIO 0UYepeIb 00J1aJal0T YHUKAIbHBIMU CBOM-
crBamu. [l KakO0i OPOJbl HAM TPHUIETCS] HAMMCaTh CBOM COOCTBEHHBIN Kjacc. B To ke Bpems
BCE MOPOAIbI 00AAI0T TTapaMeTpaMu, TIPUCYIIE aOCOIOTHO IS BceX coOak. Y Hac ecTh BapuaHT
ornucarh aOCOIOTHO BCE CBOKMCTBA B KaXKJIOM KJIacce, B TOM YUCIIe YHUKAIbHBIE IJ1s1 KQKI0U TOPOIBI
Y YHUBEpCcaJbHbIe, IPUCYIIHE AJIs1 BCEX TIOPO, HO 3TO 3aliMET MHOTO KOZIa ¥ BOBCE YCJIOKHHT 3312y .
MO3KHO MTPOCTO CO3/1aTh IJIABHBIM KJIacC COOAK, OMUCATh B HEM MapaMeTphbl M MOBEJCHUE, KOTOpPhIE
€CTh y BCEX M KJIACC, OMMCHIBAOIILYI0O KOHKPETHYIO MOPOLY YHAC/IEN0BaTh OT IJIaBHOTO.

Nuxancyasmus

[Tpu co3panny KIaccoB BaKHO MOMHHUThH 00 YPOBHE 3aIlIUTHl KOMIIOHEHTOB. BaxkHO He fnormyc-
KaTh, YTOOBI KOI, COAEpKallMiCS BHE KJacca, He BIWsI Oe3 HaJoOHOCTEH Ha JaHHbIE KJacca.
3TO MOXET MPOU30MTH, HAIIPUMEp, N0 BUHE MPOrpaMMMUCTA, B OCOOEHHOCTH, €CIM OH padoTaer
B KOMaH/[ie, ¥ 1o Jpyrum npuuuHam. [locnenctBust MOryT ObITh I0OBOJIBHO TutaueBHble. CyTh MHKAI-
CYJISILIY COCTOUT B TOM, UTO ISl IAHHBIX M KOJIA, KOTOPBIN paboTaeT ¢ JaHHBIMU, YCJIOBHO CO3AeTCs
pabouee mpocTpaHcTBO. TeM caMbiM MPOrpaMMy MOKHO Pa3[eUTh Ha HECKOJIBKO CHCTEM, BHYTpH
KOTOPBIX MPOUCXOAUT BCsl padoTa ¢ JaHHBIMH, HO CHapyX K1 HUKAK HE BIUSIONIE Ha padoTy Ipyroi
CHUCTEMBL. DTO JeJIaeTCsl 17151 TOrO, YTOObI 3alIUTUTh JaHHbIE OT TJIOXOTO BIMSHHS CTOPOHHETO KOJa.

KoHeuHo e nmporpaMMHO 3TH POCTPAHCTBA HUKAK HE OMUCHIBAIOTCS. 3aIUIIEHHOCTD JaHHBIX
JOCTUraeTcs IMyTeM MPUCBAuBaHUS MOOUDUKamopos docmyna.
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Kak nprmep Mory nipuBectu padoTy aBToMoOuIIsi. Ero MOXHO BOCIIPMHUMATh KaK POrpaMmy.
Paz6epem padoty kopoOku nepegay. OHa XpaHHUT B cebe MHOXKECTBE CBE/ICHHI: MAKCUMAJTbHOE KOJTH-
YCCTBO Mepeaay, TCKyIlas BKJIIOYECHHAsA nnepeaavda, KOHCTPYKIUA — BCE 3TO MOXHO Ha3BaTb JaHHbIMU.
B xome paGoThl B Hell IPOUCXOAAT MHOXKECTBO IMPOIIECCOB, KOTOPbIE M3MEHSIOT 3TH JaHHble. [1pu
9TOM KOpOOKa He BIIMsIET, HallpUMep, Ha CUCTEMY CBETOBBIX MPUOOPOB. OOe 3T CHCTeMbl padOTaIOT
HE3aBUCHMO JAPYT OT Apyra. B 3ToOM U eCTh CyTh MHKATICYJISIIIUH.

Hoaumop puzm

[Monmumopdusm Uit TOHUMAHKS CUUTACTCSI CaMbIM CJIOKHBIM MPUHIMIIOM. C TOYKHU 3pEHHUSI
nomMopgu3Ma Jiisi 0ObEKTOB CXOKHMX KJIACCOB MOKHO 33/1aTh OIMHAKOBOE MOBEICHIE.

Hanpumep: npencraBiM Kiiace peaiu3yonmi Kpyr (B Ka4ecTBe MapaMeTpoOB MOXHO YKa3arh
panuyc, IUIOIAlb, TIEPUMETP; €r0 MOXHO YBEJIMYMBATh, YMEHBIIATh, MEHATHh LIBET KOHTypa WU
(oHa, BHIBOOUTH HA SKPaH — 3TO U OyJET SBIATHCS MOBEACHUEM Kpyra) M MPeACTaBUM ellle O1H
KJIACC peasM3YIOIIUI KBaapaT (B KauecTBe MapaMeTpOB Tak ke MOXKXHO MPUHATD IUIOIIA/Ab, [IMHA
pedpa U T1.; ero Tak e MOXHO yBEINYUBaTh, YMEHbBIIIATh, MEHSTh LIBET (POHA U KOHTYpa U Ti.).

prr " KBaJpaT ABJIAIOTCA CXOXKUMHU IJICMCHTAMU (KHaCCﬂMI/I), d 3HAYUT U ITOBEACHUEC IJIs1 HUX
MOXeT OBbITh 3aJIaHO OfMHaKoBoe. O0a 3THX KJjlacca MOXKHO YHACIIEJIOBaTh OT KJlacca peaiu3yomye
reomerpuueckue urypel. Jlajiee B pouMTEIbCKOM KJIacCe COo3[aTh METO M3MEHeHHs 1BeTa (hoHa.
U Kk 0ObeKTaM JOYEpHHUX KJIACCOB, B JAHHOM ClIydae 9TO KBajpar U Kpyr, MOXKHO MPUMEHSTh 3TOT
Meton. B aToMm ciydae noBeneHve 3tux uryp OyleT OIMHAKOBO, ¥ B TOM, U B IPyrOM ciiydae (hoH
Oyner MeHsIThCS, XOTb U OoJiee MOAPOOHAs pean3alivs TOro MeToa B Kak/IOM J0YepHEM KJiacce
MOJKET OTJIMYAThCS, TaK KaK caMu (pUTypbl pa3HBIE.

MoHO MIpUBECTH APYroi MpUMEp: B ClIydyae eciii CO3/1aTh OOBEKT PONMTEHCKOrO KJlacca,
a MHULIMAJIM3UPOBATh €ro Kak 00BEKT JI0YEPHEr0, TO ITO He BHI30BET HUKAKOM omuoOKu. [Tporpamma
KOPPEKTHO 00paboTaeT JIaHHbII Ko, B cilydyae Haiero npumMepa MOXHO CO3/1aTh MacCUB OOBEKTOB
reoMeTpruecKux (Uryp (pPOaUTEILCKOro KJlacca) v MOTOM PaHIOMHO PUCBAUBATh Pa3HBIM STYEHKaM
9TOr0 MaccuBa pa3Hble JIOYEPHUE KJIACCHI, TO 3TO TaK e HE BHI30BET HUKAKOM OIIMOKH.

B 31OM 1 ecTh uaes momuMopgu3Ma: 0ObEKThI CXOKHX KJIACCOB 00padaTHIBAIOTCS OJUHAKOBO.
OnHaKo eciii U3HAYAIBLHO CO3/IaTh MACCUB OOBEKTOB OIHOTO U3 JOUEPHUX KJIACCOB, & IOTOM K OJIHOH
U3 sSYeeK MPUCBOUTh OOBEKT APYroro JOYEPHEro Kjacca, TO 3TO BBI3OBET OIIMOKY. DTO BIIOJIHE
JIOTMYHO, TaK KaK Mpy OoJiee IeTaIbHON pean3aliiy 9TH KJIACChl pa3HbIE.

MeTtoabl

B pamkax OOIT noBeneHre 00bEKTa 3a/1a10T Memodbl, KOTOPBIE TaK jKe OIMUCAHBI JOJIKHBI OBITh
OIMMCaHBI TIPY CO3JIaHUHU KJiacca. MeToj coiepkuT B cedbe Habop Mporeayp, KOTOPbIE BBITIOIHSIOTCS
HajJ OOBEKTOM.

Merton ananornydo ¢yHkimu B C++ MOXET MPUHUMATh WIM HE NMPUHUMATh ApryMEHTHI.
B suctunre ykazaH crioco0 co3iaHus MeTosia, mun_menooa — TAI BO3BPAIaeMoro MeTo/IoM 3Have-
HUsl, munl M mun2 — TUTIBI JAHHBIX TIEPBOrO U BTOPOTO apryMEHTOB.

TUI_MeTofa uMsi_merona (turl umsi_aprymenrtal, Tun2 umsi_aprymeHTa2, ...)

{

// Teno meTona

}

Ecmu mMeton Bo3BpalaeT 3Ha4eHue, TO B €ro Tejie JIOJDKEH NPUCYTCTBOBATh OMEPATOp refurn
uMsi_3Hauenusi. DTOT OMepaTop BO3BPAIACT uUMsl_3HA4eHUs: W TIPEKpaIaeT BBHITIOJHEHUE METOJa.
BaxHO 4TOOBI IEpeMeHHAs UMsi_3HaueHuss IMeJia TOT JKe TUIl JAHHBIX YTO U mun_memooa v Oblia
I/IHI/IHI/IEUII/BI/IPOBaHa.

Ecnmu MeTon He Bo3Bpalaet 3Ha4eHue, TO mun_menoda OyneT paBeH void, B 3TOM ciiydae MpH-
CYTCTBHE OIIepaTopa return BHI30BET OMIMOKY. B IMCTHUHTE Mpe/icTaBIeHbl MPUMEPHI CO3JJaHM S METO/IA.

10
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void changeName (int index, String Key) //o0bsBeHre MeTona

{

/l Teno meTona

}

T T

String getName () //co3nanue meroaa nbgf String

{

String name;

/l Teno meTona

return name;//Bo3Bpar 3HaYEHUSI

}

BBINOTHUTH METO/I MOJKHO TOJIBKO HaJl 0OBEKTOM BHYTpPH KJlacca, KOTOPOTo OH OObsiBIIeH. Mu
BHYTPH CaMOTO0 KJiacca.

B ciydae ecniu MeTon HeOOXOOMMO BHIIIOIHUTH BHYTPH APYTOro Kjacca, TO yKa3blBaeTcsi 00b-
eKT, HaJl KOTOPBIM CJIeyeT BBIIIOJHUTD ITOT METO/, KaK MOKa3aHO B JIMCTHUHTE.

changeName (45, «GH4297K») //BbI30B BHYTpH KJIacca B KOTOPOM MeTOj1 OObsIBIICH

/v

String NAME = student.changeName () //student siBnsiercsi 0ObeKTOM KJjlacca B //KOTOPOM
00BABJIEH METOL

B ciyuae ecim MeTos BBI3BIBa€TCS BHYTPU CAMOTO KJlacca, TO YKa3blBaTh OOBEKT HE HEOOXO-
JMMO, TaK KaK Y TaK MOHATHO Kakoi 00BbEKT umeeTcs B BUY. OmMOKoN He OyAeT CUMTAThCS, €CITH BbI
B Ka4ecTBe OOBEKT YKaKHTe ornepatop this. Tak ke HeoOXOIUMO YTOOBI THIT IAHHBIX BCEX apryMeH-
TOB COOTBETCTBOBAJ THITy JaHHBIM 3HAYEHUI, KOTOPBIE MEPEIAIOTCsI METOlY B KQUECTBE apryMeHTa.

class Student

{

Int age;

string university;

string name;

float schoolperformance;

void changeName ()

{

// MeTon U3MEHEHN UMEHHN

}

void incAge ()
{

/] MeToz1 MTHKpEMEeHTa Bo3pacTa

}
void delete ()

{

/] ynaneHnue cryaeHra

H

11
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3anyck

1 3anyck Eclipse

Jnst cozganus mpuioxenuid Ham noHagooutcst Eclipse ¢ mpenycTaHOBIEHHBIMH TUIATMHAMME
ADT (Android Developer Tools). CkauaTs €ro MOHO Ha O(pUIMATIBHOM caiiTe pa3pa0d0TYUKOB IMOJ
Android. Tak kak pa3paboTKa MPOXOASAT C MIOMOIIBIO sI3bIKa Java, To Ham eine noHagooutcst JDK,
€ro MOKHO HallTH Ha odurmanpbHoM caiite Oracle. Y Bac MokeT nosiBUTHCS mpodiema ¢ JDK nnm
JRE. B sT0M ciiyuae cozpaiite nepemennyo cpeny JAVA_HOME u ykaxure myts JDK.

[Tpu nepBom 3amycke, Eclipse mpemyioxut BHIOpaTh Manky Ha KOMITbIOTEpE, Tiae OyayT Xpa-
HUTbHCSA Ballld IPOEKTBHI.

-
£3) Workspace Launcher ﬁ

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Werkspace: m - Browse... ]

[7] Use this as the default and do not ask again

QK I Cancel

= T

W Tak Ham ypasocs 3amyctuth Eclipse. BelmsaauTt oH npuMepHo Tak:
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i) v - Echipse . = F-L-'-ﬂ

= o8 BB
Fie [dt Refecter Jource Hewgete Sagreh  Projct Bun  Window Help

3= BEZH- -0~ Q- HIF- B~~~ o

o | @)
% Package Explone = Outline

An outhese 6 not iroielable

Bl Censale u i =M=

T of TREM

370 U ecThb Hallle padodee MPOCTpaHCTBO. Ho ¢ 3TOro MoMeHTa MOTJIO MOKa3aThCsl, YTO MOKHO
co3JaBaTh IIPOEKT U CO3JaBaTh MOJIE3HBIE MPUJIOKEHUS, HO 9TO HE COBCEM Tak. [lesio B TOM, 4TO
HaM HeoOXoauM MHCTpyMeHTapuid uist pa3padoTku (Android SDK). OH npencraBisieT MHOXKECTBO
O6ubIMOTEK, (PAJIOB U PECYPCOB 1151 IPOr PAMMUPOBAHUS MTPUJIOKEHUI ¥ BOZMOXKHOCTHU B3aUMOJIeH-
crBusi ¢ Android API u Bce 4TO CBAI3aHO C HUM.

U Tak 3axogum Bo BrJIaaky Windows, nanee Android SDK Manager, Mbl BUAUM COBEPIIIEHHO
npocroil uHTepdeic okHa. Ham nokasaHbl CIUCKYA UHCTPYMEHTOB, YKOMIUIEKTOBAaHHbIE B UEPAPXUM.
IIpu sTOM ycTaHOBjIEHHBIE (paiibl oTMevaloTcsa. Cpeny Mepapxuil MOKHO IMPOCIIENANTb Ha3BaHUs,
Haripumep: «Android 5.0 (API 21)», 310 3HauuT, YTO (haAilSIBI STON MEPAPXUX MPEACTABIISIOT COOOM
MHCTPYMEHTHI 1 OMOIMOTEKU Ui co31aHusl npuiioxeHuit nog Android 5. ITpu 3ToM 3T0 npuiioxe-
Hue Oyaer padoTaTh U Ha Oojiee MO3IHUX BEPCUsIX, 0OpaTHAasi COBMECTUMOCTh HE BCerja AetCTBYeT.
Howmep API npucBamBaercs k kaxigou Bepcur Android mHausuagyansHo. Ilpu stom API moxer
OOHOBJIATHCA, B 3TOM ciiyyae SDK Manager ckaxer BaM 00 atom. Crieiute 3a OOHOBIEHUSIMU, IEPH-
oguuecku 3amyckast SDK Manager.

Otmeuaem HeoOxoqumoe SDK, Mbl HE pekOMeHIIeM CKauMBaTh cpasy adbcomotHO Bce API,
¢ OOJIBIIMHCTBOM M3 HUX Bbl He Oyziete paboTtarh, Tak Kak Bepcuu Android ycrapenu. B nensix o0y-
YEeHUs] MOKHO cKavath, HarpuMep API 14 u eme Heckonbko. Haxxnmaem Ha yCTaHOBKY, Jlajiee Bble-
JIIEM BCE TaJloOYKaMHU U COIJIAIlIaeMcs, KIEM.

13
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FY§ Android SDK Manager

(o [E i

Packages Tools
SDK Path: D:\Android\sdk

Packages

i MName

IHEEEEEE

1153 Google APls

[FIC2 Android 4.4W.2 (API 20)
" 12 Android 4.4.2 (AP119)

il Android TV ARM EABI v7a System Image |
il Android TV Intel x86 Atom System Imoge
il Android Wear ARM EABI v7a System Imoge
[l Android Wear Intel x86 Atom System Image
[IB ARM EABI via System Image

[il Intel x86 Atom_6d System Image

il Intel x86 Atomn System Image

[7| I8 Google APis ARM EABI v7a System Image

[7] il Google APls Intel 86 Atom_64 System Image
" [ 18 Google APis Intel x36 Atom System Image
=117 Sources for Android SOK

Show: [#] Updates/New [¥]Installed  Select New or Updates

[ [7] Obsolete

Deselect All

AFT
21

P bl

Bk b bR

el
2

[ T TR PR T S S S S S

Status

Nt instolled
| Not instalted
] Not installed
|| Not installed

Not installed

Not installed
| Not installed
| Not installed
| Not installed

Not installed

Mot installed
5 Installed

Done loading packages.

e

[Mocne ycranoBku HeoOxoaumMbix Bam API, Bama IDE yxke mOMTHOCTBIO TOTOBA € CO3JaHUIO MTPHU-

JIOKEHUH.
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2 TectupoBaHue NPUJIOKEHUS

OpHako npeiaraio rmojgymarh, Tjie Bel Oyaere TectrpoBarth ero. s atoro Google mpenioxu
Android Virtual Device (AVD). OH nipeacTapisieT cOOON BUPTYaTbHYIO MAIIUHY C IPETyCTaHOBJICH-
HbiM Android OS.

s cosmanuss AVD, 3axogum Bo BkJanky Windows, BeiOupaem Android Virtual Device
Manager.

Fy Android Virtual Device (AVD) Manager |%
| [ Android Virtual Devices || Device Definitions
List of existing Android Virtual Devices located at C\Users'\Bnagusanpt.androidiavd
AVD Mame Target Mame Platfor... APILe.. CPU/AEBI [ Create...
[ "] AVD_ford_.. Androidd.2 412 16 ARM (armeabi-v7a)
|
|
|
|
[
[
Refresh
& A repairable Android Virtual Device. 3 An Android Virtual Device that failed to load. Click "Details’ to see the error
[
L ==—————— == == =]

B Hem Haxumaem Create. [losBuTbCcS KOHCTpYKTOp A cozganuss AVD. 3anonHsem nosns.
Target ykaspiBaeT Ha Bepcuio npeaycraHoBieHHoN OC; Device Ha pa3Mepsl U pa3pellieHre IKpaHa;
CPU/ABI Boioupaem ARM, Ho ecim utst nanHo# Bepcun OC ecth X86 U 'y Bac yCTaHOBJICHA BUPTY-
aJIbHAsI BUPTYAJIU3aIKs, TO MOKHO BeIOpath X86, AVD Oyner padorars ObicTpee; Skin craBuM Ha no
skin. Bce ocrabHOE MOXHO OCTaBUTH Oe3 M3MeHeHu . Ecii Bce HeoOXxoanMble Mosist 3aIOTHEHB], TO
HaxnMmaeM Ha Ok. Ha stom coznanus AVD 3akoHuyeHHo. Ecim xoTuTe, TO MOXHO 3aIlyCTUTh €0,
HakaB Ha start B Android Virtual Device, npegBapuTebHO BbIAEIHB.
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@ Create new Android ‘u’i:‘tum ﬁ
AVD Mame:
Device: [ v]
| 5
CPU/ABE: [ -|
Keyboard: Hardware keyboard present
Skin: [ -
Front Camera: Maone
Back Camera: Mone
Memory Options: RAM: VM Heap:

Internal Storage: 200

5D Card:

™ Files Browse...

Emulation Options: DSnapsth [T Use Host GPU

QK Cancel

CymiecTByer elie OIuH Croco0 TeCTUPOBAaHKE MPUJIOKEHHIA: PSIMO Ha ycTpoiicTse. st aToro
3axoguM B Run -> Run Configuration. Haxumaem nBa pasa Ha Android Application, 3axonum
BO BKJIaJKy Target, ajiee Ha MpeyIoXKeHbl TPU BapraHTa, BbIOMpaeM NOCAeHUI U HaKMMaeM Run.
Cpena nonpoOyeT 3amycTUTh MPOEKT, OTKA3bIBAEMCHI.
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— e s W

(D Run Configurations [==5=)
I Create, manage, and run configurations
Android Application @
Cex a®- Il ppame: et
(WIS andeoid (@ Terget T Common |
4 [T Android Application Deployment Target Selection Mode -
[ st @ i :
Always prompt to pick device
Ji Andreid JUnit Test f
[E] C/C++ Application @Lmihbﬂ 2ll compatible dﬂmﬁfﬁ.’d‘b‘s
B Java Applet [Active devices and AVD's |
E:“_‘FF"“&“ @ Automatically pick compatible device: Always uses preferred AVD if set below, launches on compati
5 JUnit x j l
& Linich Gring Select a preferred Android Virtual Device for deployment:
AVD Name Target Mame Platfor... APILe. CPU/AB]
[ AVD ford 7. Android4l2 412 16 ARM (armeabi-vTz
_‘* L
| |
| Filter matched 8 ef 8 items Apply Reret |
@ Run || Close |
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3 Co31anue npoekTra

3axonum Bo BKJaKy File — new, Boionpaem Android Application.

&) Mew Android Application l_lglﬁ

MNew Android Application

€3 Enter an application name (shown in launcher)

Application Mame:©
Project Name: @

Package Mame:@

a4

4

Minimum Required SDK:‘."| API &: Android 2.2 (Froye)

Target SDK:B| AP 21: Android 4.X (L Preview)

4

Compile With: ‘3| API21; Android 4.X (L Preview)

Theme:f.1'| Holo Light with Dark Action Bar

|

o The application name is shown in the Play Store, as well as in the Manage Application list in Settings.

< Back MNest > Einis} I Cancel

-
| =

)

INosiBsieTcs1 KOHCTPYKTOP U1 co3aHusl npoekTa. Application Name o603HayaeT UMs Mpu-
JIO’KEHUs1, OHO OyJeT oToOpakaThCsl JUisl MOJIb30BaHMUs1, €r0 MOXKHO MOMEHsTh IOTOM. Project Name
0003Ha4aeT IPOeKTa, 3TO CBOUCTBO HEOOXOAUMO A1 pazpaboruuka. Package Name o003HayaeT ums
IJ1s1 TaKeTa, rae OyaeT XpaHuTcs (pajibl ¢ UCTIOTHSIEMBIM KOJIOM.

Minimum SDK ycranasnusaer MuHMMasbHylo Bepcuio API 11 Bamero npunoxenus. Theme
YCTaQHABJIMBAET TEMY JJIs1 BHEIIHETO BU/1a IPUJIOKEHUA. Bee 9Th JaHHBIE MOKHO IIOTOM ITIOMEHSITb.

Haxumaem Next, B ciefymomieil BKJIaake Ul CO31aHUs POEKTa HAC CIPALIMBAIOT: HEOOXO-
AVIMO JIY CO3JaBaTh UKOHKY, HEOOXOIMMO JIM CO3/1aBaTh aKkmueHoChb, Tie OyJeT pacroaraTbcs Ipo-
eKT W Jpyrue napameTpbl, HIUYEro He MeHsAsA HaxumaeM Next.
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&) Mew Android Application

New Android Application
Configure Project |

|| Create custom launcher icon
V] Create activity

[7] Mark this project as a library

[¥] Create Project in Workspace

D\ Androidhest

Working sets
["liAdd project to working sets

b Select...

MNext > Finish Cancel |

@ < Back ][

HEUICC HaM HpearaloT YCTaHOBUTb HKOHKY, TaK Kak 3TO HpO6H06 MPUWIOKEHUE, TO IpeAJiararo

OCTaBUTb CTAaHJAPTHYIO MKOHKY, HakaB Ha Next.
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@) New Android Application Lo | B

Configure Launcher lcon
Configure the attributes of the icon set

= Preview:
Foreground: |Image]| Clipart | Text =
Image File: launcher_icon Browse... lq

hdpi:

] Trim Surrounding Blank Space
Additional Padding: I I
1 F 0%

4
: xhdpi:
Shape [Nnnti Square I; Circle l '
Background Color:

whdpi:

@ <Back || Net> | inish | [ Cancel

Janee BbIOMpaeM HaM MpeAJIaraioT CO3/1aTh ykKe HEKOTOpble HAOPOCKU JIJIsl HAIIIETO MPUJIOKe-
HUs IS oOnerdeHust pazpadorku. Eciu He xotrMm, To youpaem Create Activity. B ciydae eciu Bbl
nepeaymaeTe, TO BCe 9TO MOXHO MOTOM CO3/aTh, HO YK€ MPHUIETCS NKcaTh KOJ COOCTBEHHOPYYHO.
[To cytr roBopsi BEIOMpasi KaKOK-TMOO0 M3 MyHKTOB, CPea MPOCTO 100aBJIsET FOTOBbIE (PparMeHThI
KOJIa B HaIll IPOEKT, TEM CaMbIM JieJ1asi 32 HaC HeOOJIBIIYI0 PadoTy, 9Ty ke paboTy MBI U CaMU MOXKeM
cnenatb. Ho st yueOHbIX 11es1eli BeioupaeM Blank Activity u Haxxumaem Next.
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@) New Android Application Lo | B

Create Activity

Select whether to create an activity, and if so, what kind of activity.

[¥#] Create Activity

Blank Activity with Fragment
Empty Activity

Fullscreen Activity
Master/Detail Flow

Mawvigation Drawer Activity
Tabbed Activity

Blank Activity
Creates a new blank activity with an action bar,

@ | <Back |I Nea> | Finich | cancel

Jlanee HaM npejsaraloT yCTaHOBUTh MMeHa [Uisl (haiiloB pa3METKH, aKTUBHOCTH U PECYPCOB,
Ha CO3JaHME KOTOPBIX Mbl COTJIACHIIUCH B MPEAbIAYIIEM MyHKTe. PEKOMEH/1yl0 OCTaBUTh KaK €CTh,
HO €CJIM Bac 3TO He yCTpPauBaeT, MOXKHO MepenMeHoBaTh. HO yuuThiBaeTe, 4TO Ha3BaHUs AOJKHBI
OBITH JIOTUYHO CBSI3aHHBI IPYT C IPYTOM, YTOOBI CAMUM He TIOTEPATHCS B IPOEKTE, OIMOKOI He OynieT
€CJIM Ha3BaHUs1 OyIyT OJMHAKOBBI, HO OIISITh € Mbl BAM 3TO HE PEKOMEH/YIO.
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-
@D Mew Android Application

B\

Blank Activity
Creates a new blank activity with an action bar,

Activity Name® MainActivity

Layout Mame®d activity_main

s The name of the activity class to create

(?

(e Net>

Finish

Cancel

[To naxaruto Finish, mpoeKT ycremnHo co3aacres.

[NepBoe Ha YTO CTOMT OOPATUTh BHUMAHKE 3TO HA MEPAPXHUIO MAIOK, PACTIONOKEHHOH ClIeBa.

b 22 appcompat_v7
4 '[EG'- est
p 2 src
[ G@ gen [Generated Java Files]
p i Android 501
= Android Private Libraries
[ =i Android Dependencies
G@ assets
& bin
& libs
b B res
|9 AndroidiManifest.aml
|R| ic_launcher-web.png
proguard-project.bd
project.properties

AT

=

=

JlaHHas1 iepapxusi ¥ eCTh CTPYKTYpa HaIllero ¢ BaMu IpoekTa rnpoekra. KoneyHo nporpamMmucr,
YBUJIEBILIUI €€ BIIEPBBIE pacTepseTcs, OHAKO HE BCE TAK CTPAIHO. [Ie10 B TOM, 4TO Manok U (paiisios,
C KOTOpBIMHU MBI OyeM padoTaTh, U3 HUX HEMHOTrO. KOHEYHO ke OMBITHBIM MPOrpPaMMHUCTaM, KOTO-
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pble 3aHUMAIOTCSI Pa3padOTKOM MOJ JAHHYIO CUCTEMY YK€ HU OIMH T'OJl, MOTYT MOHAJ00STCSI OHU BCE.
OdeHb YaCTO Takue MPOrpPaMMHUCTBI TOOABJISIIOT CBOM PEeCyPChI, (paiisibl, Marnku, OMOIUOTEKH, pa3-
padoTaHHbIe COOCTBEHHOPYYHO. B XOJie TaKuX M3MEeHeHHI MPOEKT CHUIIbHO MeHsteTcst. OTHaKO Harll
YPOBEHbD [OKa YTO He MO3BOJIUT ITOTrO czieiath. KoneuHo, Mbl OyzieM co3iaBaTh COOCTBEHHbIE KJIACCHI,
N00aBJIATH PeCypChl, HO B XOJIe TAKUX M3MEHEHHI CTPYKTYpa MPOEKTa He TOMEHSETCs, 2 THCTPYMEH-
TOB, KOTOpBIE MbI OyIeM HCIOJb30BaTh, OyAeT HEMHOTO

JaBaiite pazdepemcs, 4To Mbl OyJIeM HUCIIOIB30BATh P pa3padoTKe.

[Narka src XpaHUT B ceOe MaKeThl KJIACCOB UCIONHSAEMOro Koaa. ITO MOTYT ObITh M KJIACCHI
AKTMBHOCTEH W MPOCTHIEe KJIACCHI Java, KOTOpBIe MOHAI00ATCS HaM ISl BHITIOJTHEHUS TIPUJIOKEHUS,
Y MHOTHE JIPyTUe KJIACCHI.

M3HavanbHO CO3/1aH BCEro OUH MaKeT, UMsI KOTOPOTO MbI IPUCBOWIIY TPH CO3/IaHUH TIPOEKTA.
B Hem copepkuTCs Hallla akTUBHOCTD, €CJTM KOHEYHO MBI €€ CO3/1aJIv TPH CO3JaHuu mpoekTta. Kiacc
HOBOW TMOMEIIIAETCs B 3TOT XKe MaKeT.

a4 [ src
4 B3 com.example.est
- [4] MainActivity.java

Hanee manka res. B Heil comepkaTbCcsi Bce pecypchl HAIIETO MPUIJIOKEHUS. DTO MOTYT ObITh
Y KapTUHKU, U layout-(ailibl, 1 (ailjibl aHUMAallMY, 1 KOHCTAHTHBIE PECypchl M MHOToe apyroe. s
Ka)k/I0T0 BH/Ia pecypca (HarpuMmep aHMMAallK WM M300pakeHus1) co3aaeTcsi CBosI narka. Hekotopbie
pecypchl yxe ObUIM CO3JaHbl CpeJioil pa3pabOTKH MpU CO3[IAHUM MPOEKTa, a HEKOTOpbIE MPUAETCS
CO3/1aBaTh HAM CaMMM.

Crout 00paTuTh BHIMaHUE Ha TO, B TIPOEKTE HECKOJIBKO Marok drawable, Kaxaast U3 KOTOPBIX
MMeeT CBOW YHUKAJIbHBIA MOCT(HKC. B 3THX mankax XpaHsaTcs: n300pakeHus1, UCIIONb3yeMble B TIPO-
exte. Co34aHO 3TO /711 TOTO, YTOOBI AAANTUPOBATh N300paKEHNSI IO/, Pa3HbIE pa3pelieHust WK pas-
Mepbl 9kpana. OIHAKO eCJ BBl He COOMpaeTech TOTO JIeIaTh, JOCTAaTOYHO CKOITMPOBATh N300paskKe-
HE B OJJHY U3 Manok drawable, KauecTBO KapTUHKM MOXET YXYALIUThCS. Eciu ke BbI XOTUTE, YTOOBI
Ka4eCTBO rAPAaHTUPOBAHO HE CTPaJalo NP NEPEHOCEe C OHOIO IKpaHa Ha JPYyroii, TO BaM NPpUIETC
CO3/aTh KaK/1yl0 KapTUHKY C Pa3HbIMHU Pa3pelIeHUs MU, IPUCBOUTH IJIs1 KaxIo0ro (hailjia OHO ums
Y CKOIMPOBATh UX B MAlKU COOTBETCTBYIOILMX YKA3aHHOMY Pa3peLIECHUIO.

Hanee narnka gen. B Heil xpaHsarcs id 1u1d HalMX pecypcoB. B 3Toil manke MOryT XpaHUTCA
HECKOJIbKO ITAKETOB, HAM HYKEH TOT, Ubl0 MM COBIAJIAET C UMEHEM IaKeTa poeKTa. B Hem xpaHuTcs
aiin (kmacc) R. java. B Hem co3nmaHbl BJIOKEHHBIE KJacchl, KoTopble conepxkart id pecypcos. Ums
BJIO’KEHHOTO KJIacca COBIAAAET C UMEHEM Marnku pecypca. MiMeHHo dyepes id U IpOUCXOaUT B3auMO-
AENCTBIE MEXIY PeCcypcaMy U UCTIONHAEMBIM KoAoM. To ecTb B Kozie yepe3 id MOKHO MOJIyYMTh Hall
pecypc u Jajee yke Aeiath ¢ HUIM BCe, YTO HaM HEOOXOANMO: M3MEHSITh Pa3Mepbl, MEHSTh TEKCT, yAa-
JISITh U T.J1.. X049y OTMETUTb, YTO IIPH CO3/IAaHMH pecypca ¥ MPHCBOSHUH eMy id, ec 310 Tpedyercs,
B Ksacc R cpena aBromarnuecku nomectur id 3TOro pecypca, OJHAKO Ha MPAKTHUKE MHOTAA ObIBaeT
TaK, 4TO id He co3aeTcs, B 3TOM ClIy4yae HaM IPUJETCS CAMUM €ro CO3JaBaTh, 3TO COBCEM He TPYIHO.
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Eme onun aiin, pacnonaraiomuii B KOpHe MPoeKTa, 310 AndroidManifest. xml, oH npeacTas-
nsier codont aitn XML. B Hero 3anuchiBaloTcsi Bce CBOMCTBA U MapaMeTphbl HAIIETO MPUJIOKEHUS
Y OT/IJIbHOW aKTUBHOCTH B YAaCTHOCTH. B HEM yKa3zaHO Kakasi akTUBHOCTb JJOJIKHA 3aITyCTUThCS TIep-
BOI1, pa3pelleHu s Ha UCTIOJIb30BAHM I HEKOTOPBIX (DYHKLIMI ycTporcTBa (MHTEpHET, Bluetooth u T.1.),
CTWJIb HAILIETO MPUJIOKEHUS, €70 UMs U IpyTHe MapameTpsl.
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4 Pecypcnl

Tak kak pecypcoB B Android MHOTo, X0TeIoch Obl paccKa3aTh O HUX TIOAPOOHEH.

W nurak Android BbiziessIeT HECKOIBKO BUIOB pecypcoB. M3 HuX: nzo0Opaxkenusi, layout-gaiiisl,
aHMMalluK, MEHIO, CTPOKOBBIE PECYPCHI U IpyTrue. PaccMOTpHM JIUIIB T€, KOTOPBIE MbI Oy/IeM HCTIONb-
30BaTh HA HAYAJILHOM JTarle.

[epBblii 1 camblii TIaBHBIN pecypc 370 layout-dpaiiu, B nanpHeimem Oyny Ha3bIBaTh CJIOH.

Cront npencrariisier codoit ¢aitst xml. OH sABIsSETCS IEMEHTOM TOJIb30BaTEILCKOr0 MHTEP-
(etica. Cozpaercs ¢ nomouibio s3bika pasmerku xml. I1o cyTu aena B HeM porpaMMuUCT onpesensier
Y pa3MevaeT IMoJb30BaTeNIbcKuil nHTepdeiica (pa3Mepbl COCTABHBIX JIEMEHTOB, UX PACIOJOKEHUE
U T.1I.).

N3o00pazkenne. M3o0paxeHus pacnonaraiorcs B nanka drawable. B drawable xpansTcs Bce
n300paxeHusl, UCTIOJIb3yeMble B MPUJIOKEHUH, B TOM YHUCiIe M UKOHKH. [lonnepxuBaeMbie (hopmaThl
daiinos nzoodpaxenuii: PNG (npeanourturenshsiii), JPG u GIF.

Crout oOpaTuTh BHUMaHUE Ha TO, B MPOEKTE HECKOJIBKO Marok drawable, Kaxpaas U3 KOTo-
PbIX MMEET CBOM YHMKaJIbHBIM mocTdukc. Co3qaHo 3TO i TOro, YTOObl aJanTUPOBaTh N300paxe-
HUS MO pa3Hble pa3peleHus WK pa3Mepsl kpana. OIHAKO ecliv Bbl He COOMpaeTech STOTO JIearh,
JOCTaTOYHO CKOITMPOBATh M300pakeHNe B OIHY U3 MArok drawable, KauecTBO KAPTUHKHN MOKET YXYI-
mUThCsA. Eciu ke Bbl XOTUTE, YTOOBI KAUeCTBO TapaHTUPOBAHO HE CTPAIAJIO IMPH MEPEHOCE C OTHOTO
9KpaHa Ha IPYyroi, TO BaM MPUAETCS CO3/1aTh KaXKIyI0 KApTUHKY C pa3HbIMU pa3pelieHus MU, TIpH-
CBOMTH JJIs1 KAXKJOro (hailyia OMHO UMS U CKONIMPOBATh MX B MAKH COOTBETCTBYIOIIUX YKA3aHHOMY
pa3pelieHuIo.

CtpokoBble pecypchbl — 3TO elle OfiHU BUJl pecypcoB. CO3/1aI0TCSI OHU TaK K€ C TIOMOIIBIO
s3pika XML. OH nipe/icTaBisIoT COO0 OOBIYHBIE CTPOKH, OT(hOPMATHPOBAHHBIE CTISITUATBHBIM 00pa-
30M. XpaHsATCs OHU B Tarke values.
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S 3anyck npmiaoKeHust

n TaK, JOIYCTUM, YTO Bbl JOBOJIbHO JOJITO pa3pa6aTLIBa)m CBOC IMPUJIOKECHUE U XOTUTE YBU-

aeTh pe3ynbrartel. Ham HeoOXommMMo 3amycTUTh CBOE NIpUIIokKeHue. [Jist 3TOro BhIIEIMM €ro KOpHe-
BYIO MANKy ¥ KJIMKHEM Ha KHONKY Run.

,Hanee Y HaC NOABUTCA CJIEAYIOIIEE OKHO:

r@ Run As I. =l ﬁr

Select a way to run 'est":

[TliAndroid Application:
Ji Android JUnit Test
Ei] Java Applet

7] Java Application

Jur JUnit Test

Description

Runs an Android Application

@ [ ok ][ canca |

Haxunmaem Ok. Ilocse 3Toro nossBUTCSA OKHO, I'’I€ BBl MOXKETC BI)I6P8.TI) Ha KaKOM YCTPOﬁCTBe
BBIIIOJIHUTDH 3aITyCK. B BEPXHEM JIMCTE 3allUCAHbI BCE pEaJIbHBIC YCTpOfICTBa IIOAKJ/IIOUEHHBIE K I1IK
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Y HACTPOCHHBIE JOJKHBIM 00pa3oM (BKJIIOUEHA OTJIaJKa Ha YCTPOKMCTBE), B HWKHEM JICTE — BCe
BUPTYyaJIbHbIE YCTPOWCTBA, CO3JJaHHbIE BaMU. BBl MOXeTe BHIOpATh JII00OE M HAaKaTh Ha 3aITyCK.

) Android Device Chooser ﬁ

Select a device with min AP1 level 8,

Serial Number AVD Mame Target Debug State
E samsung-gt_i9190-0901 dec2c A& o 442 Online

Launch a new Android Virtual Device

AVD Name Target Name Platfo... APlLe.. CPU/ABI

AVD for 4 7 WX... Android4.1.2 412 16 ARM (armeabi-v7Ta

Cancel

o

Use same device for future launches E 0K

Janee mpousoiizer 3armyck Ha yctpoicTse. Ecim Bl BRIOpaiy BUPTYaIbHYIO MaIlIHY, TO CKOpee
BCEro BaM IPUJETCS MOJOXKAATh MOKa OHA BKJIIOUUTCS, TIOBTOPHBIE 3aITyCKE HAa BUPTYaJIbHbIX MalllU-
Hax OyIyT NMPOM3BOAMTCS HAMHOTO OBICTpee, MOITOMY €CJIM BaM TpeOyeTcsl HEOJHOKpATHO 3aIryc-
KaTb MPOEKT, He 3aKPbIBAITE OKHO BUPTYaJIbHOW MalIMHBL. MOXKHO TakK e 3aIllyCTUTh OJUH MTPOEKT
Ha HECKOJIbKUX YCTPOICTBAX, B TOM YMCJIE U Ha PEAJIbHBIX, ¥ BUPTYaJIbHBIX, AJI1 9TOTO JOCTATOYHO
NIPY KaXKIOM 3aITyCKe BHIOMPaTh pa3Hble BapruaHThl. Eciy BB BHIOpai yCTpONCTBO, HA KOTOPOM Yike
3aMyILEeHO MPUJIOKEHHE, TO TPOU30IIET Mepe3aIrycK.
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JlekJiapaTuBHBIN cIOCO0 CO3/1aHMsI SKPAHHbIX 3J1€MEHTOB

CtpykTypa npuaokeHust

Eciu npoBoauth ananoruio ¢ Windows, TO NpUJIOKEHHE COCTOMT U3 OKOH, Ha3bIBaEMBbIX
Activity. B KOHKpPETHBIi MOMEHT BPEMEHU OOBIYHO OTOOpakaeTcsi OHO Activity ¥ 3aHMMaeT Bech
9KpaH, a NPUWIOKEHUE MepeKJIIoYaeTcss Mexay HUMU. B kauecTBe mpumepa MOKHO pacCMOTPETb 110Y-
TOBOE NpUJIOKEeHHE. B HeM oHO Activity — CIIMCOK MHUCEM, Jpyroe — MpoCMOTP MUCbMa, TPEThE —
HacTpolku sAnwmka. [Ipu padoTe BbI epemMeraeTech Mo HUM.

Conepxumoe Activity (hopMHUpyeTCs U3 pa3InuHbIX KOMIIOHEHTOB, Ha3biBaeMbiX View. Camble
pacrnpocTpaHeHHble View — 3TO KHOIIKa, [oJ1e BBOJIA, YeKOOKC U T. [1.

[TprMepHO 3TO MOXHO M300pa3UTh TaK:

Application
Activity Activity Activity
View
View
View View
View
View

Heo6xonumo 3ametuts, uto View 00biuHO pasmernaorcs B ViewGroup. CaMblil pactipocTpa-
HeHHbIA pumep ViewGroup — 310 Layout. Layout ObIBaeT pa3iIMyYHBIX TUIIOB U OTBEYAET 32 TO, KaK
OyIyT pacroyioXkeHbl ero JjodepHue View Ha 3KpaHe (Tabiuiieit, CTPOKOM, CTOJIONOM | T.1I.).

ViewGroup MOXHO paccMaTpuBaTh Kak KOHTEMHEp View 3J€MEHTOB ([JOYEPHHX), B 3TOM
KOHTEWHepe JIEMEHThl XPaHSATCS COMIACHO MOBEJEHUI0 M CTPYKTYPE, KOTOPBIA MPHCYI JAHHOM
ViewGroup. ViewGroup MOKHO Ha3BaTh POIUTEILCKUM JIEMEHTOM, 7151 View, KOTOpbIE XPaHsTCS
B HEM, a caMu View — 1oyepHUMHU i1 3Toro ViewGroup.

U Tak Ham nHTEpeceH layout-aii, oH pacnonaraercs B marke res -> layout.

PR

> = drawable-hdpi
(= drawable-Idpi

> [&= drawable-mdpi

» = drawable-xhdpi

» [ drawable-xchdpi
4 [= layout

d| activity_mainxml

» = menu

» = values

. [= walues-vll

» = values-vld

» = values-wB20dp

OTKpLIBaeM €ro 1 BUaum CJIeayomice:
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1) Mamdctity jwen ity _mainami [4] Rjren wrngaami - 55 uting 1]
' Fabrtie : G » [ B ayost

y— = d e PHowmOme «| F§ »| drdpgTheme | @ Mentomiey »| § = &O - 05 Tt

- Harm Widgets Bl o= s =

Ao T A0 Lavge Tt
0 e, Tt

B Semal et (1] Buon |

Patdnig Lol Dafemen sctity_havit

- P 5
] Graphicsl Layout| | T sctvaty_masn ami Paddna Tne Sdemen st verhe

o5, Gerall Bumen
= Togghebtion
= ChaikBaw
= Racholiuscn
& Chap bl T gnllos
| Spimner I Prapernes % | % B B
- " =]
Temt Facih # Liyeut Faram. ||
[ Har kgt caresd = E
0 . Famblorsy lbt'-ﬂ‘_ Edeen Biroty_hent :
| g s Meda Gonely -
Time & Dt Igreste Grwvsty =
= Vew 1]
- Trawwitien.
Skyle =
. Adwaned Tag =,
a Bachground -
Camtm & Library Yiewn i ' Paddng =l

DTO MakeT HaIllero SKpaHa, UMEHHO 3TO YBUJIUT TOJIb30BaTe/ b KOTJa MPUJIOKEHUE 3aITyCTUT
JOaHHBIH layout-haiin. A Tak Kak TOT CJIOM OTOOPA3UTCS MEPBBIM, TO COOTBETCTBEHHO 3TO MIEPBOE UTO
YBUIUT ITOJIL30BATEC/Ib B BAlLIEM ITPUJIOKCHUU. CToUT OTMETUTH UTO 1(070)291(0) 8 0T06pa)KeHI/IH CJIOEB
JOJDKHO PETyIMPOBAThCS UCTIONHAEMBIM KOJIOM. TO ecTh MIMEHHO MPOrpaMMHUCT TIPU CO3JaHUU TTPH-
JIO)KEHHU S JIOJKEH OIpeesIATh KOT/a U MPU KaKUX 00CTOSATETbCTBAX OTOOPA3UTCs JAHHBIN CIIOM.

CrneBa Mbl BUIUM HaOOp View-3JIeMEHTOB YKOMITJICKTOBaHHBIE B Uepapxun. Eciii Mbl iepera-
MM KaKON-HUOY/Ib SJIEMEHT Ha Halll CJIOH, TO OH aBTOMAaTUYeCKH JOOABUTCS B HaII layout-chaii.

CripaBa B BepXHEeM YIJTy BUIUM JIOTHUECKYIO CTPYKTYpY HaIllero cjosi, JaBaite pazdepemcs
¢ atum niogpoOHee. M Tak Ham layout-chaiin nmeet kopHeBou ciioil RelativelLaoyt (oguH U3 BUIOB
CJIOEB), B JAHHOM CJIy4yaeM cJ1oi siBisercs aneMeHToM ViewGroup. CTOMT MOHUMATh pa3HUILLy MEXLy
layout-caiiiom (cpaitiom pazmetku) u layout (cioem). IlepBoe 310 Hamn 3KpaH, BTOPHIM MOKHO
Ha3BaTh View-3JIeMeHT, XOTS TO He COBCeM TaK, Kak ObLIO cKa3aHo layout (C/oif) — 3TO 71eMeHT
ViewGroup. JIio60o¥ layout-chaiis iMeeT CBOW KOPHEBOM CJIOM, B 9TOM CJIOE XPAHSITCS IOUEpHUE Jie-
MEHTHI, COTJIACHO MPaBUJIaM 3TOTO cJiost. [Ipu co3manum mpoeKTa y Hac yxke T00aBIJICS aBTOMaThye-
cku nouepHuit View — TextView ¢ Haanuceio: «Hello world».

Kak BHI yxke, HaBepHOe, B HaOope View, pacrioyio;KeHHOU clieBa, ecTh uepapxus Layouts.
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¥ Palette -
[ Form Widgets

7 Text Fields

= Layouts

|:| GridLayout

|:| LinearLayout (Vertical)

|:| LinearLayout (Horizontal)
Relativelayout

I:' Framelayout

E Include Other Layout

E:} Fragment |:| TableLayout
E TableRow :::: Space

[T Compaosite

(7] Images & Media

[ Time 8 Date

[ Transitions

[ Advanced

[T Other

[T Custom & Library Views

B 310i MepapXum XpaHATCSA BCe BUJIBI CJIOEB. Bbl MoXkeTe repeTanyTh JTI000H W3 HUX Ha Balll
KOpHeBo# layout. B aToM ciTydae KOpHEBOM CJIOW OyIeT CUMTAThCS POAUTEIBCKIM, a CJION, KOTOPBIN
MBI JOOABWJIHN — TIoYepHUT. [louepHuii ciioi OyneT MpuHUMaTh Te TpaBIia CYIECTBOBAHMUSI, KOTOPBIE
MIPUCYIIN €TO POIUTENHLCKOMY CJIOI0. B TO ke Bpemsi, eciii Mbl J0OaBUM B CO3/IaHHBIN CJION KaKOH-
HUOYIb IEMEHT (IPYroi CIIOW WM TIPOCTO JIeMEeHT View), TO TOT 3JIeMeHT Oy/IeT yKe JOUYepHUM
1 OyZIeT MPUHUMATH IPAaBUJIA yKe CO3JAHHOTO MIOBEPX KOPHEBOT'O CJIOS, @ HE CAMOTO KOPHEBOTO CJTOS.
To ecTb CyTh B TOM, YTO JIOYEPHUI IEMEHT CYIIECTBYET COIVIACHO MOBEACHHIO, KOTOPOE TUKTYET
POAMTETbCKHIA.

Erme xoTes1 Ob1 OTMETUTh HECKOJIBKO MOMEHTOB MHTepderica co3manus layout-aiiios.

Bo-TiepBBIX: 9T0 OKHO CBOKMCTB View-35ieMeHTa. [T Hauasia BeIIEIMM 3JIEMEHT, CBOMCTBA KOTO-
POro MBI XOTUM TTIOMEHSATh, ¥ B TIPABOM HWKHUM YTJIy ITOSIBUTCS TIAHEITh.
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=l Properties ;~'——:{>| laz| B | =]
Id
Layout Param... []
Background
Padding Left | @dimen/activity_horiz...
Content Desc...
Gravity
Ignore Gravity
= View [
Style
Tag
Background
Padding
Padding Left | @dimen/activity_horiz...
Padding Top | @dimen/activity_wverti...
Padding Rig...| @dimen/activity_horiz...
Padding Bot... @dimen/activity_verti...
Focusable =]
FocusableI.. [O]
Visibility

| »

m

1

/

BEEDEEENEEN BREEE &)

CoOCTBEHHO B HEM BCE JIOBOJILHO MOHATHO. BBl MOKeTe MOMEHATh pactoioKeHUe IeMeHTa,
ero pasmepsl, (hOH, TEKCT, OTCTYI U APYyTUe MapaMeTphl.
Bo-BTOpBIX: 3TO TEKCTOBBIN crioco0 3anonHeHus layout-paiiia. B HU3y pacnonoxkeHa naHesb:

| Other
| () Custom & Library Views

4

(=] Graphical La}n:uut‘ = activit}r_main.xmll

Jlerko nmoramatbest, uTo ceiiyac Mbl co3naeM B Graphical Layout (To ecth myTem meperac-
KWBaHUs 3JIEMEHTOB Ha Haml 3kpaH). CyInecTByeT elle OOWH CIOC00, IS 3TOro MepeKTIounM
Ha activity_main. xml (ecm Bamr layout-caiin Ha3sIBaeTCs Mo-APyromy, To OyleM Ha3BaHUE BAIErO
(paiina). Mbl BUIUM COBEpIIIEHHO, Ha TMIEPBBIN B3IJIsA HETIOHSTHINA KOJI.
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[J] MainActivity.java | activity_mainxml 22 | [J] Rjava q) strings.xml

= krelativelayout xmlns:android="http://schemas.android. com/apk/res/android”
xmlns:tools="http://schemas.android. com/tools"
android:layout_width="match_parent”
android:layout_height="match_parent”
android: paddingBottom="@dimen/activity_vertical_margin”
android:paddinglLeft="@dimen/activity_horizontal_margin®
android:paddingRight="@dimen/activity_herizontal_maorgin”
android:paddingTop="@dimen/activity vertical margin®
tools:context="com.exomple.est.Maindctivity” >

<TextView
android:layout width="wrap content"
android:layout_height="wrap content”
android:text="@string/hello_world" />

</Relativelayout>

CoOCTBEHHO 3TO U eCTh Haul (paill, IPOCTO B JPYroM, HEMPUBBIYHOM /IS HAC, IIPE/ICTABJIEHUH.
3anosHeHue BbINONHsAETCA Ha s13bike XML. B kopHe Mbl BUMM Halll KOPHEBOM CJI0i 1 €ro CBOICTBA,
Jajnee CO3JaHHBIN JIEMEHT B 9TOM CJIO€ M €ro CBOWCTBA, MApaMeTPhl B TOM U IPYTOM CIOCOOE COB-
NajaioT.

B 3TOM 1 3akmovaeTcs JeKIapaTUBHBINA CIOCOO CO3/1aHMs 9KpaHa. [leKnapaTUBHBIA Crocoo
OIMCBHIBAET KOHEUHbIH pe3yJIbTaT, KOTOPbIA JAOJDKHA CTEHEpPUpPOBATh MpOrpaMma. 3ateM Haul CIou
3aKpbIBACTCS M JOOBIE JEMEHTHI, 32 STUMU I'paHULIAMU OyIyT COEpXaThCsl B APYTOM CJIO€ WU
anemeHTe ViewGroup. Eciu co3arh 27€MeHT 3a paMKaMi KOPHEBOI'O CJIOsl, TO CpeJja CreHepUpyeT
OLINOKY.

Ha camom Jiente ecniit BBl HaliieM Mariky, rae XpaHuTcs Hail layout-caiis, ¥ OTKpOeM ero mpo-
CTBIM TEKCTOBBIM PEIaKTOPOM, TO YBUJIUM B HEM TOYHO TaKOM ke TeKCT. To ecTh n3HavyaibHO layout
MMeeT TaKoe IMPEe/ICTaBJIeHNe, a 3aTeM Hallla CpeJja Ha OCHOBE 3TOr0 TEKCTa CO3JaeT IS HaC MaKeT
nporpaMmbl. X04y OTMETHTb, YTO €CJIM Bbl CO3JANTE JIEMEHTHI MM MOMEHSITe CBOMCTBA KaKOTO
60 3NIEMEeHTa OTHUM CIIOCOOOM, TO M3MEHEHHsI M KOCHYTCSI B paMKax Jpyroro crocooa.

U Tak mpuCTYynM K MPAKTHKE, YTOOBI BCE 3TH TEXHOJIOTHH CTa Oojiee MOHATHBIMU. [lepeku-
HEM B Halll CJIOi Kakue-HUOY/Ib STEMEHTBHL.
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Hello world!

[] checkBos
| BUTTON I

[Nocne HeGOMBIIMX IKCIIEPUMEHTOB MbI TIOJTYYHMJIA TAKOW PE3YJIbTaT, STOTO MaJlo YTO MOHSATHO
YTO MBI cO3/1aJ1. YTOOBI MOHSATH, HEOOXOAUMO IMOCMOTPETH Ha UEPAPXHUIO IEMEHTOB, PACTIONIOKEHHYIO
clieBa.

Fi Relativelayout
textViewd - "Hello world!"
Fi |:| linearLayoutl
E checkBod
gk| buttonl
Fi D TableLayout
4 E tableRowl
M digitalClockl
Fi E tableRow?2
Ml digitalClock2
Fi E tableRow3
M digitalClock3
Fi E tableRowd
f[:ff chronometerl
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W tax camblil aBHbI Y Hac KOpHeBOil ciioi RelativeLLayout. B Hem TeKCTOBBIN 3/1IEMEHT, KOTO-
phIii cpena co3zana aBromaruuecku. Jlanee Mbl goGaBui emie oauH cioi LinearLayout, o oOna-
JaeT TAKUMH CBOWCTBA, YTO JIEMEHTHI PACIIONIOKEHBI TI0 BEPTHKAJIE (CYIIECTBYET TaKOH e TOJBbKO
3JIeMEHTHI OYIyT pacroiaratbCsi TOPU30HTAIIBHO), B HETO Mbl JOOABIJI Mapy 37eMeHTOB. [1oToM ObLT
nobasieH cioil TableLayout oBepX KOpPHEBOTO CJIOSl, B HEM JOUYEPHHE JIEMEHTHI SIBJISTIOTCS CJIOU
TableRow (351eMeHTBI B HEM PacIONOKEHBbI 110 TOPU30HTAIM U PACTSHYTHI 110 Beel IIMpuHe). B kax-
npiii TableRow MbI 1OOaBWII eliie TI0 OTHOMY JIEMEHTY.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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