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BCTYII

KoHcnekT nekmiii po3po0jieHO BIAMOBIAHO 10 poO0YOi MporpamMu JTUCIMIUIIHHA
«[IporpamyBaHHsl A7 MOOUIBHMX HPUCTPOiB» A CTYAEHTIB JE€HHOI (OpMU HaBYaHHS
crynens bakanasp 3a cnienianbaicTio 126 «lHpopmariiiHi cucremMu Ta TeXHOIOTI». MaTepiai
JEKIIHHOTO KypCy MPHCBSIYEHO BHBYCHHIO TEOPETHUYHUX OCHOB pPO3POOKH JOJATKIB,
NpHU3HAYeHUX I QYHKIIIOHYBaHHS Ha MOOUTBHUX MpHCTposx mmia yrnpasminasam OC Android.

B pe3ynbTati 3aCBOEHHS JICKIIIHHOTO MaTepiany CTyIeHTH Oyjie 3HATH

®  3araJbHy XapaKTEPUCTHUKY HAUTIOMYJSPHIIIMX MOOLILHUX TUIAT()OPM;

e apxiTeKkTypy Ta ocobnuBocri mardgopmu Android,;

e 3acobu Ta wMmoxumBocTi cepenoBuiia Android Studio, 3o0kpema, 11010
BIJUIaroOKEHHsI po3po0IIIOBaHUX MTPOrpaM 3 BUKOPUCTAHHIM EMYJISTOPA;

® OCHOBM INPOCKTYBaHHS Ta PO3pOOKHM pimieHb min miatdopmy Android Ha MoBi
nporpaMyBaHHs Java BKJIIOYAlOUYM, 30KPEMa, BUKOPUCTaHHS amapaTHUX OCOOJIMBOCTEH
MOOUIBHHUX MTPUCTPOIB.

B pesynbrati 3aCBO€HHS JEKIIITHOTO MaTepiaty CTyAeHTH Oy/ie BMITH:

® BUKOPUCTOBYBAaTH OCHOBHI KJacH 1 TUIIM JaHUX MOBM Java Ta moxiuBocTi SDK,
NpU3HAYCHI U1 pO3pOOKH JOJATKIB 1M1l MOOUIBHY TU1aThopmy;

e 3acrocoByBartu cepenosuine Android Studio Ta BiMoBIAHUI eMyIATOD;

® @poekTyBaTH iHTepdelc mporpamu, B TOMY YHCII 13 3aCTOCYBaHHIM
PI3HOMaHITHUX €JEMEHTIB YIPaBIIHHS;

® BUKOPUCTOBYBATH amapaTHi MOXJIMBOCTI Ta OCOOJMBOCTI MOOUIBHUX HPUCTPOIB
(po3mip ekpany, ¢aiaoBa cucTemMa, KaMepa, peCypcH TOIIo);

®  3aCTOCOBYBaTH Ui 30epexeHHs AaHux 0a3y nanux SQLite;

e posroprartu po3po0bieni nonatku B Google Play.

JUis  yCHIIIHOTO 3aCBOEHHSI Marepiajly CTYJIEHTH IIOBUHHI BOJOJITH 0a30BUMHU
3HaHHSMM 3 Teopil aJrOpUTMIB, NPOrpaMyBaHHS Ta METOAOJOTIi 00’ €KTHO-OPIEHTOBAHOIO
nporpamyBaHHs. HeoOXiiHUM € BOJOJIHHS Ha 0a30BOMY piBHI X04a O OJHIEIO 13 CydacHHX
00’ €KTHO-Opi€HTOBaHMX MOB nporpamyBanHs (C++, C#, Java).

OCBO€EHHS MAMCUMIUIIHU € OJHIEI0 13 MepeayMoB [UIsl MIATOTOBKHM Ta 3aXHCTY

CTyJIEHTaMH KBani(ikaiiHoi poOoTH.



JEKIIA 1. 3ATAJIBHUM OT'JISII IIJIAT®OPM
JIJISI MOBLJIBHUX IPUCTPOIB

1.1 3arajabHa xapakTepucTHKa JIATGOPM A1 MOOLIBHUX PUCTPOIB

Y cydacHOMY CBiTI ICHY€ BeJIWYE3HAa PI3HOMAHITHICTh MOOILIBHUX IPHUCTPOIB.
«MoOinpHUI»  O3HA4Ya€e TpaHCIOpPTAOEIbHUN, TMEePEHOCHWH. Y  Hamli  CBIJIOMOCTI,
TPaAULIAHO — 11e MOOLTBHI Tene(OHH, TUIAHIIETH, eICKTPOHHI KHUTH, HETOYKH, HaBIraTopH,
pPO3yMHI TOJWHHUKH, TUICEpU. A BiJHEIaBHA CIOIU IIE BIIHOCATH TENEBI3OPH, KIHOTEATpH,
OKYJISIPH BIpTYyaIbHOI peaIbHOCTI M IIOCh M0 1i0HE.

Sk 1y OyIb-sIKOTO KOMIT IOTEPHOTO MPUCTPOIO, Y MOOUIBHUX MPHUCTPOIB € Olepalliiti
cuctemu. MoOunpHa orepariiiHa cucrema (MooutbHa OC) — e omepariifHa cucTeMa JUIst
cmaptdonis, rranmeri, KIIK abo iHmmx mMoOiuTbHMX mpHCTpoiB. MoOUIBHI omepamiiiHi
cUCTeMH MOeAHYIOTh B co01 dynkuioHanbHicTh OC ans [IK 3 dynkuismu nas MoOiIbHUX i
KHIIEHbKOBUX IPUCTPOIB: CEHCOPHUI €KpaH, CTLILHUKOBHI 3B’ 130K, Bluetooth, Wi-Fi, GPS-
HaBiraimisi, Kamepa, BileOKaMepa, po3Mi3HaBaHHSI MOBH, IUKTO(OH, My3ndHmid 1uieep, NFC
(3B’s130K OJIMKHBOTO TIOJIAA) Ta iH(pavyepBOHE AUCTAHIIIITHE yITPaBIIiHHS.

Xoua HOYTOYKM 1 MOKHa BIIHECTHM 1O MOOUIBHHUX NPUCTPOIB, OJHAK OIEpalliiiHi
CUCTEMH, IiJ] YIIPABIIHHIM SIKHX BOHU MPALIOIOTh, SIK IPABUIJIO, MOOLIBHUMHU HE BBAXKAIOTHCS.
Lle nosicHroeTbest TUM, 111 OC po3po0IIsAIucs A CTAlllOHapHUX HACTUIBHUX KOMII FOTEPIB, K1
TPAAUIIIHHO HE Maju CHeIllaTbHUX «MOOUTbHMX» (PYHKINN, Ta W He morpedyBanmm ix. Lla
PI3HUIIS PO3MUTA B IeIKUX HOBHUX OIEPaLlifHUX CHCTEMaXx, 10 SBJIAIOTH COO0K0 riOpH TOro i
1HIIOTO.

[TopraTuBHI NpUCTPOI MOOIIBLHOTO 3B’A3KY (HANpUKIAA, CMapTPOHM) MICTATH JIBI
omnepaniiiHi cucteMu. OCHOBHY IpOrpaMHy I1aTGopMy B3aEMO/I1i 3 KOPUCTYBAYEM JIONIOBHIOE
Jpyra, HU3bKOpIBHEBA IPOIIpiETapHa olepalliiiHa cucTemMa peanbHOro 4acy, sika 00CIyroBye
panioycratkyBaHHs. J{OCHiPKEHHS MOKa3alHy, 110 Taki HU3bKOPIBHEBI OMNEpaliiiHi CUCTEMHU €
Bpa3JIMBUMU TEpe]l MIKIJITUBUMH 0a30BUMH CTAHIIISIMH, 3JaTHUMU OTPUMATH KOHTPOIb HaJ

MOOIJTEHUM MPUCTPOEM.



1.2 Orasin HanmonmyJasipHimuXx i 3acrapizmx mootbHux OC

CyuacuHi onepamiiini cuctemu it MoOUIBHHX —mpucTpoiB:  Android, i0S,
CyanogenMod, Cyanogen OS, Fire OS, Flyme OS, Firefox OS, Sailfish OS, Tizen, Ubuntu
Touch.

3acrapiii nporpamHi miaropmu, ki Bxke HUHI He miaTpumyrotses: Windows Phone,
BlackBerry OS, Symbian, Palm OS, webOS, Maemo, MeeGo, LiMo.

Po3sristHeMo neski 3 HUX AeTanbHIle.

1.2.1 Android

OnepamniiiHa cucreMa i 1wiatgopma il MOOUTEHUX TelleOHIB Ta TUIAHIICTHUX
KOMIT I0TepiB, cTBOpeHa KommaHiero Google Ha 6a3i simpa Linux. IlinTpumyeThes ambsHCOM
Open Handset Alliance (OHA).

Xoua Android 6a3yeTtscst Ha sapi Linux, BiH CTOITh €U0 OCTOPOHb Linux-criabHOTH
ta Linux-iHppacTpykTypu. ba3oBuM eleMEHTOM Ili€l OIepariifHoOi CHCTEMH € peai3arlis
Dalvik — BipryaneHoi MamuHu Java, i Bce mporpamHe 3a0e3NeueHHs 1 3aCTOCYBaHHs
CIIUPAIOTHCS HA 1[I0 pearizaiiio Java.

3 HalOUIbII BIIOMUX HA BITYM3HIHOMY PHHKY — 1€ IJIaHLIETH 1 cMapTdoHU Samsung,
HTC, Huawei, SONY, LG, Lenovo.

[lepma Bepcis OC Buiinuia y cBiT B 2008 poui Ha cmaptdoni HTC, 1 3 Tux mip
HEBIIMHHO OHOBJIIOETHCS.

OcHoBoro monymsipHocTi Android € Te, mo Android Mo)kHa BCTaHOBIIOBAaTH Ha
IpUCTPOi pi3HUX BUPOOHMKIB. HaliOuibll mommpeHi Taki IpUCTpOi Ha TepuTopli KpaiH, 1110
po3BuBarThCs A3ii, [naii, Appuku, €Bponu.

Ilepeeazu OC Android:

e  PI3HOMAaHITHICTh Iporpam Ta irop Ha Android;

e  HIBHMJKa iHTerpauis 3 cepBicamu Google;

e  alcoJ0THA HE3aJIeKHICTh BiJl alapaTHOI HAYMHKU MOO1ILHOTO MPUCTPOIO;

e Android € ekocuCcTEMOIO 3 BIIKPUTUM KOJIOM;

e OaraTo3zajauHiCTh — II€ O3HaYae, 110 0e3 MpoOJeM Mpalroe OJHOYACHO KiTbKa
nporpam;

e JIETKICTh BCTAHOBJIEHHS MPOTpaM i3 pi3HUX PECYPCIB;

e  IIMPOKI MOXJIMBOCTI 1HAMBIAyai3allii;



e  BIJCYTHICTh OOMEXEHb IpU BUOOPI MOOLITBHOTO OMEpaTopa;

e miATpUMKA (Iem-nporpanaya,

e 3py4yHEC OHOBJICHHS uepe3 IHTEpHET, NpPUYOMY OINEpPaTUBHE — BEACTHCS
OesnepepBHa poboTa Haj mojinmeHHsIM ¢yHkioHany OC, BUNPaBISIOTECA Oaru, BHOCATHCS
3MiHHU B iHTEpEiic;

e MOJIMBICTb 3aMiHM / BUAAJICHHA Ae(POITHUX MIPOrpam;

e  MaKCHUMAJbHO CIIPOIICHO BHPOOHUIITBO IpOrpaMm, irop, IUIariHiB, OHOBJICHB.
Crpimko Habupae oOepTiB HOBa mpodecis — po3poOHUK momatkiB miax Auapoin. [ToOyrye
JyMKa, 110 Kpaia MoBa nporpamyBanns 1 Android — Java, gani C#, Python.

Heooniku OC Android:

e mpuctpiii mixg ymnpaBiaiHHAM OC Android [10BOAWTBCS JOCHUTH  4YacTo
3apsKATH/ T I3aPSIKATH;

e ICHYIOTH JesKi HpoOJeMH CyMiCHOCTI HOBHX BepCiii omepauiiHoi cucTemMu 3i
3HATUMHU 3 BUPOOHUIITBA, ajie¢ MPUCYTHIMH B OOIry 3acTapiiMMU TPUCTPOSIMH, ab0 X 13
MPUCTPOSIMH, K1 BUMYIICHI MaJOBIIOMUMHU KUTaHChKUMU BUPOOHUKAMU;

e KOpDHUCTYBaui, y SKHX Ha NEpHIOMY Micli KOM(OpPT BiJl MIBUAKOCTI pOOOTH,

MOXYTb BUABUTHCA HC 3aJOBOJICHNMHU SK HCIO B HiJIOMy, Tak 1 KUIBKICTIO HaJIaITyBaHb.

1.2.2i0S

Jlnst cMapTdOHIB, IUTAHIIETIB Ta 1H. MPUCTPOIB, po3po0JIeHA JIETeHIaPHOK KOMIIaHI€0
Apple, Buxmrouno mijg cebe, Ha Bigminy Bin Windows Phone (Microsoft) 1 Android (Google).
Bnepure onepariitna cuctema O0yna npeacrasiera B 2007 port pazom 3 tenedoHom iPhone.
Crnepury ctBoproBanacst uisg iPhone i1 [Pod Touch, mi3nime ans takux mpuctpois, sk iPad i
Apple TV.

SAnpo 10S wmaiibxe ineHTHYHE Apy omepaliiiHoi cuctemu Apple MacOS (panime
iMenyBainacs OS X), ToMy BUKOPHCTOBY€E TaKUii caMuil Ha0ip OCHOBHUX KOMIIOHEHTIB.

Ilepeeacu iOS:

e  3pYYHICTb B pO0OOTI;

e  IIMKAapHUU AU3alH;

e  aKIEHT Ha HaaIHHICTH 1 gKicTh OC;

e omTHMI3AIisA CIpHUse 30UTBIIEHHIO TPUBAIOCTI POOOTH Ta/pKeTa MPHU TIOBHOMY
HOro 3aBaHTa)KEHHI,

e  BIJCYTHICTb OYy/Jb-SIKHX CIOBUJIbHEHb, «TJIIOKIB», SIK y Mporpamax, Tak 1 Ha

pobodyoMy eKkpaHi MPUCTPOIB;
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e  BeNMYE3HUI BUOIp JOAATKIB,;

e ymporpamax, Ha Bigminy Bix Google Play, pinko 3ycTpidaeTscs pexinama;

e  JIOCTYIIHICTb OHOBJICHb BIIOYBA€ThCS Bipa3y micis BUITYCKY HOBOi Bepcii OC st
BCIX IIPUCTPOIB OJJHOYACHO;

e PO3POOHUKH ILI0PA3y aHOHCYIOTh CBOI mporpamu mis [0S;

e  MOXJIMBICTH 00’e¢aHATH pOOOTY OHOBIEHMX A0 ocTtaHHhoI OC MOOUTBHHUX
MPUCTPOIB;

e BEJMKHH IUIIOC — TpUBaAJIA MIATPUMKA CTAPUX MPUCTPOIB;

e CiMEWHMIA JOCTYM [Tl MOKYTOK B App Store;

e  Oararo3agaunicTb. [lepenbadena crnemianbHa MaHEIb-MEHIO OaraTo3a1aqyHoCTi.

Heooniku iOS:

e  3aKpuTa, JIOCUTh KOHCEpBaTHMBHA CHCT€Ma — BCE MporpaMHe 3a0e3leueHHs, 3a
KUJTbKOMa BUHSATKAMH, € IIaTHUM. [IpraoMy, Takuii BapiaHT XapakTepHU Ui BCIX MIPUCTPOIB
Apple — Bix cmaptdonis iPhone mo rranmeris iPad;

e IHKOJIM KOPUCTYBaueBi JOBEAETHCS MeperiauyBaTh 3a JOAATKHY;

e IpsMe KOMitoBaHHA GailliB uYuM meperaya 3°sBHJIACS JIMILE HEIIOAABHO
(TepeMileHHsT MOXJIMBE OYIIO TIJIBKH 32 ToToMororo iTunes);

e B i0S Bce 3aB’A3aHO Ha iHTEpHETI (KOJIM HEMA€ MIIKIIOUEHHS, TO B BTPAYaETEe
Oarato yHKIIii);

e  IMpALIO€ TIIBKK Ha NPUCTPOSIX KoMmnaHii Apple, 1110 3HAYHO 3MEHIIY€e MOLIUPEHHS
10S mo Bcromy cBiTi. 1Pad, iPhone, iPod, Macbook, iMac 1 iWatch Haitbi1pm momupeHi y
3aMOXHUX KpaiHax — Ha Teputopii CILIA, €Bpomnu.

Sk omepamiiina cuctema 10S Oyna mnpencraBneHa 3 iPhone Ha Macworld
Conference & Expo 9 ciuns 2007 poky i BuITyIlleHa B YepBHI TOTO 3 poky. Criepmry, Apple He
BKasyBana ii iM’s, mpocTo 3asBuBIIM, 110 «iPhone BuxopucroBye OS X». Cnouatky,
CTOpOHHI mporpamu He miarpumyBanucs. CrtiB J[>koOC 3asBUB, 10 PO3POOHUKH MOXKYTh
CTBOPIOBATH BEO-TiporpamMu, mo «OyAayTh BecTu cebe, sk piaHi mporpamu Ha iPhoney. 17
xoBTHA 2007 poky Apple oronocuna, mo pigauii SDK 3Haxoqutbes B cTafii po3poOkH, 1 1110
BOHU IUIAHYIOTh MOCTAaBUTH HOTO «B PYKH pO3POOHHUKIB y JMOoTOMY». 6 Oepesns 2008 poky
Apple Bumyctuna mnepury OeTa-Bepciio, a TaKOXX HOBE 1M’sl JUIsl ONeEpaliiHOl CHCTEMHU:
1Phone OS. Ilpogaxi MobiTbHUX NpUCTPOiB Apple Bukiinkanu intepec 10 SDK. Apple Takox
npojana Oinbie oAHOTO MinbiioHa iPhones minx yac kypoptHoro ce3ony 2007. Y uepai 2010

poky, Apple nepeiimenysaina iPhone OS Ha 10S.
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1.2.3 Windows Phone

Mo0inpHa omnepariifHa cuctema, BumyiieHa y 2010 pomi koprnopariero Maiikpocodr.
BoHa 1erko mi3Ha€TbCs 3a CBOEPIMHUMHU <OKMBHMH» KOJBOPOBHMHU IUTUTOYKAaMH Ha
CTapTOBOMY €KpaHi.

Ilepesacu Windows Phone:

e Windows — wnaiinommpenima OC mns IIK y cBiti, i MOOUTBHI TPUCTPOI, LIO
npamoroTh Ha OC Windows, JIeTKO CHHXPOHI3YIOTBCS 3 KOMIT IOTEPOM, HOYTOYKOM,
IUTQHIIETOM;

e  JIOCTaTHA KUIBKICTh MPOrPaM, BCTAHOBJICHUX 32 3aMOBUYYBAHHSIM;

e IUIABHICTH iHTEpdeiicy, BUCOKA MBUAKICTh 3allyCKy HPOTpaM, MEPEMHUKAHHI MIXK
BIJIKDUTHMH BIKHAMH Ta iH.;

e  JIOBOJIi 3py4YHUH AM3ailH iHTEepdEicCy;

e TPOCTI i 3p03yMisi HAJIAIITYBAHHS;

e  MIATPUMKA BEITUKOI KITBKOCTI MIPHUCTPOIB;

e HeMmae npoO0IeM 3 ONepaTUBHOIO IaM’ ATTIO.

Heoonixu Windows OC:

e MaJo 10JIaTKiB 200 BOHU HE MOBHO(YHKIIOHAJIBHI,

e JIGSIKUX KOPUCTYBAYiB CTApUX CMapT(HOHIB MO30aBICHO MiATPHMKH.

Windows Phone BcraHoBieHa maiike Ha BCiX MOOUIBHMX HPHCTposix Nokia HOBOTO
HOKOJiHHS, siki npuiinum Ha 3aminy OC Symbian. Tlommpeni mo0ineHi Nokia B Bpasmnii,
[1aii Ta €Bpormi.

[aTepdeiic onepaniiiHoi cucTeMu BKIOYae 6 BUTATHYTUX 1O TOPU3OHTAIl MaHeneil
(Hubs), sixi Ha ekpaHi MOOITBHOTO MPHUCTPOID MOYKHA MPOKPYYYBATH JIBOPYY i MPaBOpyH.
[Manens «JIroau» (People) 06’eanye Bcro iH(OpMAaIifo, 10 CTOCYETHCS OY/b-SIKOTO MEBHOTO
JIOMHU, B TOMY 4YMCJIl HOro 3alMCH Ta KOMEHTapl y COLIaJbHUX MepekaX, a TaKOX
doTorpadii, HagarOUM IEHTPANTI30BaHUN JOCTYN J0 Takux Mepex sk Facebook i Windows
Live. [Tanens «Kaprunku» (Pictures) 06’eanye dororpadii Ta Bieo3annucu KOpUCTyBaya, 1o
30epiratoTbCsi B Mam’ATi NMPHUCTPOIO, HA KOMII'IOTEpl Ta B IHTEPHETI, TAaKOXX BIJAKPUBAIOYM
noctyn a0 ¢otorpadiii 1 Bineozanwucis apy3is. [lanens «Irpu» (Games) BiakpuBae 10CcTym 10
aBarapiB, BuKopucToByBaHMM B XboXx Live, nocsraenb, mnpodigiB iHIIUX TpaBIiB |
MOOUTBHEX irop. «My3uka+Bizeo» (Music+Video): 06’ enHye MyIbTUMEIIHUX KOHTEHT, 10
30epiraeTbcsi Ha KOMII ' IOTEpl KOpUCTyBaya, My3HU4Hi OHJIaiH-cepBicu Ta BOyoBane FM-panio
1 BigkpuBae noctyn jao ceppicy Zune Social ans oominy mysukoro. ITanens Marketplace

JIO3BOJISIE 3aBaHTaKyBaTH 3aCTOCYHKH Ta irpu, a Office 3abe3meuye moctym mo Office Mobile,
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SharePoint i OneNote. KopuctyBaueBi Hala€Tbcsi MOKIMBICTH BIJKPUTTS, CTBOPEHHS 1

penaryBaHHs JOKYMEHTIB.

1.2.4 BlackBerry

Blackberry OC BUKOpPHCTOBYETBhCS JIMIIE HA MPHUCTPOSX JaHOI KOMIIaHii, sKi
po3poOmsrore B Kanaai 1 BiAMOBigHO HaiOumbime ix came TaM. TakoXX MOMYJISIPHICTb
Blackberry Bimznauaerbcs B CIIIA, Apctpanii, €Bpori, 30kpema, BemukoOpuranii. Yepes
crienianbHy yTuiiiTy Ha Blackberry BctanoBmtotoThest fogatku Android.

Ilepesacu Blackberry:

e  BHCOKa AKICTh, OCKUTbKH Blackberry mo3uiionyoThcs, Sk mpucTpoi Oi3HEC Kiacy;

e  BII3HAYAETHCS CXOXKICTH ogHO4YacHO 3 Android ta i0S;

e  THYYKICTh MEHIO HaJalllTyBaHb;

e 0Oe3mpoOieMHa CHHXPOHI3aIis 31 IITATHUMH 3ac00aMH Ta XMapHUMU PIIICHHSMHU.

Heoonixu OC Blackberry:

e  HEBEJMKa KUIbKICTh 3aCTOCYHKIB Ta X OHOBJICHHSI, K€ BiIOYBA€ThCS PIAKO.

Cwmaptdonu Blackberry 3aBxnu opieHTyBaluCh Ha TOTPeOU KOPIOPATUBHUX KITIEHTIB,
NPOTIOHYIOYM HaWKpaIInui 3aXUCT MePCOHANTBHUX JaHuX, Oi3Hec cepBicu BIS ta BES, a takox
3pyuHuid jmoctyn no enekrponnoi momrtd (E-mail) ta Iateprery. OcHOBHA MeTa IHMX
cMapTdoHiB — 3poOUTH BeJeHHS Oi3HECY JEerkum, 3py4HuM 1 O6e3nedunuM. Tomy mepeBary
RIM Binnanu ¢pynkuionansHii ¢izuuniiit QWERTY knaiatypi, sika mpuCcyTHs Maii’ke Ha BCiX
Blackberry. Cy4achi Mmoaeni miaTpuMyroTh poOoTy 3 qokymMeHTaMu y ¢popmatax Word, PDF,
Excel, PowerPoint, ASCII text, HTML, WordPerfect 1 ZIP. Bci cmaprdonu Blackberry
BUKOPHCTOBYIOTh KOJIyBaHHSI XapaKTEepUCTUK 3a cTaHmaproM AES nns 3axucTty maHux BiX
nepexoruieHHs. 3aBisku 1boMy Tenedonu Blackberry dacTto BHKOpPHCTOBYIOTH B poOOTI
nepxoprasiB. Texnonoriss PUSH-noBigomnens crneriansHo Oyna po3po0OiieHa /it PUCTPOiB
BlackBerry, 3aBasku sikiil agpecaT MOMEHTaIbHO OTPUMYE BCl €-mail moB1JOMIICHHS, HAaBITh
0e3 MmoCTIMHOrO 3’€JHaHHs 3 cepBepoM. Bigpasy >k micis BIAIPABIECHHS JUCTAa HA MOIITOBY
CKPMHBKY KOpHCTyBaya OIepaTop MOOUIBHOIO 3B’S3Ky CHOBILIA€E CMapTPOH Mpo
Ha/IXO/DKEHHS MOBIIOMIICHHS], 1 TUIBKHM TOJ1 BiH 3’€IHY€THCS 3 CEPBEPOM, JJISl 3aBaHTAXKECHHS

IIOLITH.

1.2.5 Firefox OS
MoGinbHa omepaiiifHa cucTema, BUITyLeHa oprasizamiero Mozilla y nunni 2012.

Cnovatky mpoekT po3BuBascs mij iM’aM Boot to Gecko (B2G), ane 3rogomM Bupimmiy, 1o
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OC Oynme moctaBisATHCS TMiJ Bmi3HaBaHUM OpeHgoM Firefox, me nomomoxe 3aiikaBUTH
KOPUCTYBaiB O HOBUX CMapT(OHIB, 10 TUIBKA BUXOAATH HA PUHOK.

26 munHs 2011 npencraBauk Mozilla Foundation moBigoMuB ipo moYaToK poOiT Haa
OTIEPAIlITHOI0 CHCTEMOI0, 3acCHOBaHOIO Ha pymrii Gecko, 1o BUKOPUCTOBYEThCS B Opaysepi
Mozilla Firefox.

VY moromy 2012 icnmaHcbka TelleKOMyHikamiiiHa kommnanis Telefonica cmimbHO 3
Mozilla Foundation po3po6min konnent Open Web Device, 1110 BUKOPUCTOBYE omepariiiny
cucreMy Boot to Gecko. IToBimomisieTbest Takoxx mpo cmiBmpamo 3 Qualcomm i1 Deutsche
Telekom.

VY rpyani 2015 poky 3’siBunacs iHdopmais mpo 3aKpUTTS MPOEKTY K Mmaatdopmu ams
cmaptdonis. [Ipy 1boMy He BUKIIIOUATIOCS MOsIBA IHIIKUX MPUCTPOIB Ha I1iHl matdopmi. [Ipote
mi3HilIe cTano Bizomo, mo B Mozilla mManu Ha yBa3i TIIbKM BIAMOBY BiJ CHiBIpaIi 3
orepaTtopamu 3B’s3Ky, a caMa oImepalliiiHa cuctema sl cMapT(HOHIB IPOJOBXKUTH ICHYBaHHS
y BUIIAII BiAKpUTOI muardopMu i Moxke OyTH BHKOpPUCTaHA BUPOOHUKAMH MPHUCTPOIB HA iX
poscya. Po3pobiena B pamkax npoekty Firefox OS mobinbHa mnatdopma, 6a3zyerbes Ha iael
BUKOPHUCTAaHHA Opay3epHOro OTOYEHHS 3aMicTh poOouoro crona. Ha Biaminy Big ChromeOS
mwiatpopma Firefox OS opieHToBaHa Hacammepen Ha MOOUIBHI TNPHCTPOi Ta Hagae
posmmpenuit Web API st cTBOpeHHS crieriani3oBaHUX MOOUIBHHX Be0-3aCTOCYHKIB, SIKi
BUKOPHCTOBYIOTh MOKJIMBOCTI CydacHUX TenedoHiB. Sk OCHOBa BHKOPUCTOBYETHCS SAPO
Linux i KOMIOHEHTH 3 HU3bKOpPiBHEBOI 1aropmu Android. 3aMicTe BipTyallbHOI MalllMHU
Dalvik mns 3amycky 3actocyHkiB 3afisiHuii web-crek Mozilla. Iatepdeiic xopuctyBaua
matdopmu copMoBaHuii 3 Habopy BeO-3actocyHkiB Gaia. Jlo ckiagy BKIIOYEHI Taki
nporpamu, sk BeO-Opaysep, KalbKyIaTop, KaJeHap-TUlaHyBaJbHUK, JA0AATOK IJIsi poOOTH 3
BeO-KaMepolo, ajgpecHa KHHra, iHTepdeic s 31iCHEHHsA Tene(OHHUX NI3BIHKIB, KIIEHT
€JIGKTPOHHOI MOIITH, CUCTEMA IMOIIYKY, My3UYHUH IJIeep, MporpaMa Juis Heperisiay Bifeo,
iTepderic gt SMS/MMS, xoudiryparop, menemxkep ¢otorpadiil, polOoumii cTLT 1
MEHE/KEp Mporpam 3 MIATPUMKOIO JEKUIBKOX pEeXHMIB BIJOOpa)keHHs eleMeHTIB (cards i
grid).

Bruitky 2014 poxy Mozilla minuia Ha AMBHHUN KpPOK — J03BOJIMJIa cMapT(OHAM Ha
Android 3anmyckatu gomatku st Firefox OS. Jlns mporo motpiOHO Oyio 3aiiTé B Opaysep
Firefox 1 Bigkputu QipMoBuil MarasuH npoaatkiB. Ilo cyTi, 3BIATH BCTAaHOBJIIOBATH HeE
MOBHOIIIHHI TPOrpamH, a BeO-CTOPiHKM B Opay3epi 6e3 ctannapTHOro inTepdeicy 3 aApecCHUM

psinkoMm. KopucHoro mporpamMHoro 3abe3nedyeHHs B IIbOMY MapKeTi Oyso Majo i 10 TOTro Xk
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BOHO TIpaIlfoBajo ripire piaaux (native) moxgarkis. ToMy Bix Takoro pilieHHs HIKOMY Kpalie
He craio — Hi Android, Hi Firefox OS.

Ko TOAMBUTHUCSA BCKO XpoHOJOTiI0 po3BUTKY Firefox OS, TO MOXHa Jerko
MOMITUTH, SK PO3POOHHMKH caMi JIO KIHIII HE PO3YMIIOTh METY IMPOEKTY — CIIOYATKy IIe
HaueOTO YyHIBepcalbHa cHcTeMa JUIs CMapT(OHIB PI3HUX KaTEropidd, MOTIM TUIBKH IS
OIO/KETHHUX, a TIOTIM MH PO3p00IisieMO 000JIOHKY JIJIs TEIEBI30PiB, «PO3YMHHX) TOJAUHHUKIB 1
KHOIIKOBUX TeJeoHiB. X04a pO3pOOKOI0 MPOEKTY 3aiMaucs BChOTo 4 POKH, IO JyXKE Mallo,
1 IBHO Ha HBOTO HE BHUTpadasiocsi Oararo pecypciB. Taka xx mosis Oyma y Ubuntu Touch, sika

po3BuBanacs npudauszno mapanensHo Firefox OS.

1.2.6 Sailfish

OneparniiiHa cucteMa 3 BIIKPUTUM KOJOM (aje 3aKpuUTUM KOJIOM iHTepdeiicy
KOPHCTYBa4a) Ta BUKOPHCTAaHHSIM KOMIIOHEHTIB 3 BIIKPHUTUM KOAOM Ha 0a3i sapa Linux,
31e0UTBIIOTO HampaiieHa Ha cMapThoru. Po3pobiserbest 3 2012-ro poky kommaniero Jolla,
3aCHOBAHOK KOJUIIHIMHU CHiBpoOiTHHKaMu Nokia 3 METOH po3poOKH HOBHX CMapT(]OHIB,
noOynoBanux Ha 0a3i Linux-ruiargpopmu MeeGo, y cmiBmpami 3 mnpoektoM Mer, i
niarpumkoro Sailfish Alliance. OcobnuBictio inTepdeiicy Sailfish € ynpaBniHHS 3 aKTHBHEM
BUKOPUCTAHHSAM €KPAHHUX JKECTIB 1 3aJisTHHS BEPTHKAIGHOI MOAEI PO3MIIIEHHS KOHTEHTY,
110 nepeadadyae BUKOPUCTAHHS €KPaHHUX JKECTIB TOPTaHHS JUIsl Iepexoly BiJ OAHOTO eKpaHa
JI0 1HIIOTO (HANpHKIaJ, MOKHA «IIePEeropHyTH» JIOMAIIHIM eKpaH 1 MOTPaluTH Ha eKpaH 31
CIIMCKOM 3aCTOCYHKIB a00 Ha €KpaH 3 OrjsaoM mnofiil). loctynm A0 MEHIO BIIKpUBAETHCS
€KpaHHUM >KECTOM IIpH HEMOBHOMY 3pYLIEHHI BMICTY BHHU3. JloMalIHiil €eKpaH BHUCTYyMae B
poii iHTepdeiicy uIs MIBUJIKOTO 3alycKy 1 MEpexoJy MK 3alylleHUMH 3aCTOCYHKaMU
(BimoOpaxaeTbcs OIS 3amylIeHUX y e Yac 3aCTOCYHKIB 31 3BeJeHOI iH(popmariero 3
aKTUBHOCTI B KOXHiil 3 mporpam). Cmaprdon Jolla BuitmoB B mucromnani 2013 poky. Bin
oTpumaB OropkeTHUN Tporiecop Snapdragon 400, 1 I'b onepatusnoi 1 16 I'b mocTiiiHoi.
Buninsses BiH 3a paxyHok Sailfish OS. B cucremi Bxe OyB Habip HalmomyaspHIIIAX
nonatkiB - 6paysepu Opera 1 Firefox, WhatsApp, Twitter, Skype Ta inme.

Jolla Bupimmna noka3satu, mo Sailfish OS — yHiBepcanbHa cuctema, TOMy B JHCTOMAI1
2014 poxky KommaHig BuilUla Ha KpayadaHAMHTOBYIO Mmiomaaky Indiegogo 3 meprmm
mnanmeroMm Jolla Tablet. [TnanyBanocst 3i6patu Bcboro 380 Tucsd AojapiB, a BHMIILIO
3amy4uTu 2,5 MiibifoHa. IIpoekT BUSABUBCS yCIIITHUM.

2015 pik BusiBuBCs ckiagHuM uist Jolla. Bunukiu npobiaemu 3 moctaBkaMu jeTayeit

JUIS TUTAHIIETa 1 HIXTO 3 BEJIMKUX KOMIIAHIW HE TMOro/pKyBaBcs MiHATH Android Ha
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Sailfish OS, a B meii 4yac rpomi iHBeCTOpIB 3aKiHUWIUCS i MoYaiucs 30MTKU. B skocTi
BUDILICHHS KOMIIaHis 3MIHWMJA CTPATEerilo — BHPIIIEHO BIJIMOBHUTUCS BiJ amapaTHUX
MIPOJIYKTIB, 100 30CEpEUTUCS HA PO3BUTKY 1 TPOCYBaHHI OIepaIliiHOl CUCTEMHU.

Hpyry monoBuny 2015 poky Jolla cminkyBamacsi 3 HEBIJOMHM 1HBECTOPOM, SIKUMA
noBuHeH OyB BHecTH e 10 MinbilOHIB €Bpo, ale 1pOro He craiocs. Tomy B Jucromasi
KOMITaHis 3BUIPHHJIA TIOJIOBUHY CHIBpOOITHUKIB 31 mraty npubimzno B 100 4omnoBik i
3BepHYyJIacs 10 cyay DiHasHIlT, 00 PeCTPYKTYpHU3yBaTH OOPTH.

Cutyanis 3 IUIQHIIETOM TeX yckiaaHumacs. Jlo mpobimeM 3  HOCTaBKaMu
KOMIUIEKTYIOUMX Jojanucs Oopru, tomy 3a 2015 pik Jolla Bumyctuna Tpoxu Oinblie
cotHi aHmeTiB. Y 2016 poui 3i6panu mie 540 niaHmeTis, a MOTIM KOMIAHIs OT0JIOCHIIA ITPO
3akputTs npoekty Jolla Tablet — monepeaHbO 3aMOBHUBIIKUM MOOOILISIIN TOBEPHYTH TPOILI, K
3’ SIBUTHCS] MOKJIUBICTb.

Hes3Baxaroun Ha HOBY crparerito Jolla — B TpaBHi 2016 poky KoMmaHisi BCe-Taku
npeCcTaBuiIa HOBHI CMapTQOH. AJie BiH MIBH/IIE TPU3HAYABCA s (aHaTIB 1 pO3pOOHUKIB,
HDK Ju1st MacoBoro crniokuBaua. Hacripasai Jolla C ctaB kormiero inaiiicekoro cmaptdona Intex
Aqua Fish niig HoBUM OpeHIoM.

B uinomy, Sailfish OS memoximBo cripuiimMatu sik cepiio3Hy anbprepHaTHBY Android
a60 10S. V Hiii € Bce 6a30Bi (QyHKIIIT 1 HaBITH HOpMaTBbHA TiATpUMKAa Android-mgoaarTkis, ane
HEMae TOJOBHOrO — ayauTopii. be3 KopucTyBadiB pO3BHTOK OIEpaliifHOl CHCTEMHU
HEeMOXJIUBUH. Bei 1l poku po3pOOHUKN BUITYCKAIOTh OHOBJICHHS, OPIEHTYIOUMCH HA BIATYKH
COTEHb, MOXKJIMBO TUCSY KOPUCTYBAuiB, SIKI 3apaj iy IHTEPECY CTaBJIATh COOl aJbTEPHATUBHY
cucremy. Ilpu mnpomy BctanoButu Sailfish OS moxna Ha oOmexene koio Android-

cMapTQOHIB, a KyIUTH cMapT(OH 3 BCTAHOBJIEHOIO cucTemoro Bia Jolla myske ckiagHo.

1.2.7 Tizen

[Ticns Toro, sixk Nokia Biamosuitacs Big MeeGo na kopucts Windows Phone, Intel ne
cTajla po3BUBATH MpoekT HaoAuHIl. [Ipubnu3Ho B 1eil ke yac Samsung 3poOuiia CTaBKy Ha
Android i 3akunyna cuctemy Bada, Ha siky BUTpaTuia 6araTo rpouiei i MapKeTHHIOBHX CHJI.

B omun wac i3 3akpurtsam MeeGo i1 Bada opranizamis Linux Foundation, sika
mpaifroBasia Haa npoektoMm LiMo, oronocuia HOBUM MPOEKT Ha 0a3i BIIKPUTOTO BUXITHOTO
kony 1 sapa Linux — Tizen (27 Bepecust 2011 poky). HoBuii mpoekt 06’emHaB B co0i
HanpaifoBanHs LiMo i MeeGo, octanHs B CBOIO 4epry yTBopeHa BiJ miardgopm Maemo i

Moblin.
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Tizen 3agymyBanacs sk KpocmiaTgopMmHa ormeparliifHa cuctema JUisi cMapT(OHiB,
IUTAaHIIETiB, KOMIT IOTEpiB, TEJIEBI30PiB Ta IHIIMX MPHCTPOIB, HA KIITAIT OOPTOBUX CHUCTEM
aBTOMOOUTIB. 3a ocHOBY IaTdopmu B3tk HTMLS sk mpocTy 1 MepCrneKTUBHY MOBY ISt
PO3pOOKH JIOJIATKIB, SIKI MOXHA JIETKO afanTyBaTH i pi3Hi NpUcTpoi. XKypHaIiCTH 3yCcTpiin
Tizen mpoxoyoHO — IIe BXKE HE mepiia MoOUThbHA Linux-cucreMa 3 BIAKPHUTHM BHXITHUM
KooM. J[OCHTh TOIMBHUTHUCS MEPENiCTOPiI0 LBOro MHpoekTy y Burimaai MeeGo, LiMo i
cTapimmx rnonepeanukiB. Tum Oube, mo 3a Tizen He OyIo AKoOich 1ikaBoi i1ei abo goporuii
MapKeTUHIOBO1 KaMIiaHii. Xi0a mo Samsung mpoBOAMIa KOHKYPCH Cepell PO3pOOHHKIB 3
BEJIMKMMH TPOILIOBUMU TPU3AMH.

B pamkax Bucraskm MWC 2013 komnanis anoncyBana ¢inampHy Tizen 2.0 min
KOZIOBOIO Ha3Boro Magnolia. Xoua npaBuibHO Oys0 O Bce momepenHi Bepcii Ha3uBaTu OeTa
abo anbda, a neit peniz no3Hauutu K 1.0. Tomy 10 TiMBKK B I[bOMY OHOBJICHHI JOJAJH
0a30Bi pedi, Ha KIITAIT MiATPUMKH HATUBHUX JOJATKIB 1 MOBHOIIHHUNA HAOIp MOMEPEIHbO
cranmapTHuX nporpam. ll{onpasna, Ha Toif MoMeHT Tizen 2.0 Bce 0HO IpalfroBaia >KaxJIMBo.
Tomy npuBepHyTH yBary it 0ya0 HIYUM.

HesBaxaroun Ha o0isgHKM npenctaButi cmaptdonn Ha Tizen B 2013 porri, nepmmii
3’sBUBCS TiIBKU BIITKY 2014 poky — Samsung Z. Xypranictu nepmuii cmaptdon 3 Tizen
3YCTPUIH XOJIOJHO — CMapT(OH HIYMM HE BUAUIABCS, a cUcTema Oyna cxoxa Ha Android 3
o6ononkor0 TouchWiz, ane 6e3 611bIIOCTI MOTPIOHUX CTOPOHHIX JOJATKIB .

I npubnu3Ho B el ke yac «po3yMmHi» roguHHukH Samsung Galaxy Gear, 1o
npairorTh Ha MoaudikoBanomy Android (HE Android Wear), 3 oHOBIICHHSIM TiepeBen Ha
Tizen. Cxoxxe, BiacHy OIlepalliiHy CHCTeMy OyJI0 TpOCTillle ajanTyBaTH IIiJ] CKpaH
TOJIMHHUKA, HIK IepeKpydyBaTucs 31 cMapToHiB Android, sskuit 17151 LbOTO HE MPU3HAUCHUIA.

[Ti3Hime B ceprHi Ha PUHOK BUHIIOB HOBUM ToAnHHUK Gear S 13 3ITHYTUM JUCIIICEM,
110 npairoBaB Ha Tizen.

BaxnuBo posymith, mo Tizen 3MiHIOBajiacs 3aJIeKHO Bl MPHUCTPOIO — CUCTEMA B
TFOJMHHUKAX, cMapTdoHi, kamepi abo HOYTOYI BUIJIsSAaia 1 IMpaioBaia no-iHmomy. s
KOpHCTyBaya IIe pi3Hi omeparliiiHi cucTeMH, SKi MK co0O0 Hisk He moB’sa3aHi. Tizen Oyna
HEMOMYJISIPHOI0 CHCTEMOIO, TOMY HIXTO HE BUTpayaB yac Ha MepeBipKy ii Oe3neku, xoua Il
cMapThOHU TIPOIaBAIIN JIJIsl KOPIIOpAaTUBHUX ITieit. Y kBiTHI 2017 poKy AOCHITHUK B 001acTi
iHdopmaiifHoi Oesnekn Amixail Heiinepman omyOnikyBaB BENWKHM 3BIT MICISI BUBYEHHS
Tizen - Bin BusiBMB 40 Bpa3IMBOCTEH HYJILOBOTO JHS 1 Ha3BaB 1€ «MOXJIMBO, HAUTIPIIAM

KOJIOM, SIKM/ KOJIU-HEOYIb 0AUMB y HKHUTTI».
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VY nocnigkeHHI TOBOPUTHCS, IO KOXKHA 3 X BPA3JIUBOCTEH 1a€ MOXKIIMBICTD XaKepam
BiJIJAJIEHO OTPUMATH JIOCTYH 110 cMapTdoHy ado iHmoro npuctporo Ha Tizen. OqHa 3 TaKUX
Bpa3JIMBOCTEH JO3BOJISI€ 3aBAHTAXUTH OyIb-LIKIJUIMBUI J0AATOK Ha TeleBi3op Samsung.
[Ticns wiei myOmikarii Samsung He crajna 3amepedyBaTd MpoOsieMy 1 3B’s3aimacsa 3
Hetinepmanom, o0 yCyHyTH BCi BPa3IMBOCTI.

Tizen meperBopuiacs B 3amacHUi BapiaHT A Samsung, SKIIO0 HMOYHYTHCS SKICh
npobnaemu 3 Android. Y Huawei, Hanpukian, HE BUSBHIOCS 1 Takoi albTepHATUBH — 3a
gytkamu, ii Harmony OS a6o Hongmeng mie ayxe cupa, mo0 mpaimroBaTi Ha cMapTdoHax.
Tomy kuTalicbkoi KoMmmaHii JOBOAUThCA Bumyckatu ¢uarmadn Mate 30 Ha Android 6e3
cepgiciB Google.

Samsung mocTynoBo BUITyCKae OHOBIEHHs Tizen, ajlie BUAHO, IO HAa HEl HE XOUYyTh
BUTpauaTd Oarato dacy 1 rpomeil. Habararo akTuBHIiNIE CHCTEMa pPO3BHBAETHCI B
«PO3YMHHX» TOJMHHUKAX 1 TEJIEBI30pax, TaK II0 BCE HE TaK MOTAHO.

3 yCchOro MUKy iCTOpif allbTepHATHBHHUX OIEpaIliiHuX cucteM Tizen BUTISAIAE SK

HaWBIATIIIUN TIPOEKT.
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JIEKIIA 2. IINTAT®OPMA ANDROID

2.1 Kopotka icropist miargopmu

Android — BigkpuTa omepariiiHa cuctemMa JJisi MOOUIbHUX Telle(OHIB, cMapTQOHiB,
KOMYHIKaTOpiB, IUIAHIIETHUX KOMII IOTEpIB, €JIEKTPOHHUX KHHT, HU(PPOBHUX IPOrpaBadis,
Hapy4YHUX TOJMHHUKIB, HETOYKIB 1 cMapTOyKoB. basyerbcst Ha siapi Linux 1 miaTpumye pi3Hi
anapatHi argopmu, Taki sk ARM, MIPS, POWER, x86.

Opnniero 13 romoBuux mnepesar rmiargopmu Android e ii Biakputicts. Omnepauiiina
cucremMa Android moOynoBaHa Ha OCHOBI BIKPUTOTO BHXIAHOTO KOy 1 3HaXOIUTHCA Y
BUIBHOMY po3mOBCIO/KeHHI. Lle mo3Bomsie  po3poOHMKaM OTPUMATH  JOCTYI IO
BUXIHOTO KOOy Android i 3po3ymiTH, SKUM YMHOM peajli3oBaHi BIACTHBOCTI 1 (yHKIIIT
nojatkiB. Byab-skuii KOpHCTyBau MOXKE B3STH Yy4acTh B YAOCKOHAJCHHI OIepariiHoi
cucreMu Android. [lis 1pOro AOCTaTHRO BIANPABUTH 3BIT MPO BHSBICHI TOMIIKA

(http://source.android.com/source/report-bugs.html) a6o B3sTH y4acTs B OxHiil 3 TUCKYCIHHUX

rpynt Open Source Project (http://source.android.com/community/index.html). B IatepHeri

noctymnHi pi3Hi monatku Android 3 BiZKPHUTHM BUXIIHHUM KOJOM, SIKi MPONOHYE KOMITaHis
Google Ta psin iHIIUX PO3POOHUKIB.

Cnouatky OC po3zpobusiacst kommaniero Android Inc., siky 3rogom (sunens, 2005)
kynmia Google. 3romom (nmucroman, 2007) Google inimitoBana cTBOpeHHS Oi3HEC-AIbSHCY
Open Handset Alliance (o #ioro ckmany ysiimmu Google, HTC, Intel, Motorola, Nvidia i
1HII1 Kommnadii). Po3poOka 1 po3BuTok MoOLIbHOI M1aT@opmu Android BUKOHY€EThCS B paMKax
npoekty AOSP (Android Open Source Project) min kepyBanHsimM OHA. 3 MoMeHTY BUXOAY
nepioi Bepceii (Bepecenb, 2008) BinOynocs nekiibka OHOBIEHb cucTeMU. Lli OHOBIEHHS, K
IPaBUJIO, CTOCYIOThCS BUIPABJICHHS BUABJIEHUX IMOMIJIOK 1 /10/1aBaHHSI HOBOT'O (DYHKIIIOHATTY

B cucreMy. KoxHa Bepcis cHCTEeMH OTpPHUMY€E BIIACHE KOJOBE IM’sl Ha TeMy JecepTy

(tadm. 2.1).

Tadoauus 2.1
IcTopis Bepciii OC Android

Konose im’s Bepcii Homep Jlata BUIIyCKY API piBenn
1 2 3 4
E L 1.0 23 BepecHs 2008 1

€3 KOJIOBOTO iMeHi

8 1.1 9 motoro 2009 2
Cupcake 1.5 27 xBiTas 2009 3
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[Iponorxxenns tadnui 2.1

Konose im’s Bepcii Homep Jara Bunycky API piBensb

1 2 3 4
Donut 1.6 15 Bepecns 2009 4
Eclair 2.0-2.1 26 »xoBtHs1 2009 57
Froyo 22223 20 Tpasus 2010 8
Gingerbread 2.3-2.3.7 6 rpynns 2010 9-10
Honeycomb 3.0-3.2.6 22 motoro 2011 11-13
Ice Cream Sandwich 4.0-4.04 18 xosrHa 2011 14-15
Jelly Bean 41431 9 munas 2012 16-18
KitKat 4.4-4.4.4 31 sxoBtHs 2013 19-20
Lollipop 5.0-5.1.1 12 nmucronanma 2014 21-22
Marshmallow 6.0-6.0.1 5 sxoBtHA 2015 23
Nougat 7.0-7.1.2 22 ceprias 2016 24-25
Oreo 8.0-8.1 21 cepnnas 2017 26-27
Pie 9.0 6 ceprias 2018 28
Android 10 10.0 3 Bepecus 2019 29
Android 11 11.0 B po3po0iIi

OcHoBHi sikicHi Bigminnocti Android 10 Bix monepeaHix Bepciii:

e  MIATPUMKA THYYKUX CMapTQOHIB;

e  HOBa HaBIrallisl y BUTJISAI )KECTIB;

e  JIOJIAHO TEMHY TEMY, 110 eKOHOMUTH 3apsix Ha OLED ekpanax;

e noxaHo mporpamy Pixel themes, 3aBnsku sikiii MOKHa 3MiHIOBaTH TOJAMHHUK Ha
€KpaHi, 3A1iCHIOBaTH OJIOKYBaHHs, 3MIHIOBAaTH MIPU(PT, GOPMY 1IKOHOK, MIKTOTPaMu B MaHel
CTaTycy 1 B IaHell KepyBaHHS;

e mnpunuHeHa miarpuMka Android Beam;

e  KOpHCTyBadaM JIO3BOJICHO PO3IIMPEHO HAJAIITOBYBATH O3Bl HA KOHTPOIb 3a
MICII€3HaXO/[’KEHHS TIPUCTPOIO;

e HOBI IpaBa JocTymy 10 ¢GoHOBUX (hoTorpadiii, Bizeo- Ta ayaiodaiinis;

e (oHOBI mporpamMu O1JIbIIIE HE MOKYTh IEPEMIIIYBATUCS HA TIEpeHI M1aH;

e  TOKpalieHa KOHQIIeHIIIHICTD;

e nuHaMiYHMHA ¢opmaT ruOMHM uid (oTorpadiif, sKUi H03BOJSE 3MIHIOBATH

CTYIiHb PO3MHUTOCTI (DOHY MICIS 3HOMKH;
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e miagTpuMKa Bineokoneka AV1, Bineodpopmary HDR10+ i ayniokoneka Opus;

o BOynosanuit MIDI AP, sikuii 103B0JIsIE€ B3a€MOJIIIO 3 My3UYHUMHU KOHTPOJIEPAMU;

e  TIOKpalleHa MmaATpUMKa 610MeTpUYHOI aBTeHTH(IKAIIIT B Tporpamax.

VY xoBTHI 2012 poKy BUKOHaBUMW quUpekTop Komranii Jlappi Ileimk moBiqomMuB, mo
Oyno aktuBoBaHo Ounbiie 500 MinbitoHiB cMapT(oHIB i MaHmeTiB Ha 6a3i Android, a Takox
3asBMB, 110 IIOJHS aKTUBYEThCS 1,3 MinbiioHa IPUCTPOiB Ha 6a3i 1i€l onepaniiHOl CUCTEMH.
Ha mouaTok BepecHs 2013 poky OyJio OTOJIOMIEHO PO T€, IO B CBITI BXKE aKTHBOBAHO MOHA/T
Minbspa npuctpoiB Ha Android. 29 Bepecus 2015 poxy CEO Google Cynnap ITiuai 3a3Haumus,
110 YKCJIO KOPHCTYBauiB NpucTpoiB Ha 0a3i Android mepesummna 1,4 miapa. Y tpasui 2017
POKY KOMITaHisl [MOBiIOMUIIA NP0 2 MUTbsipAM akTuBoBaHUX Android-mpucTpois

OC Android 3anumiaetbCss HANMOMYIAPHINIO IMIaTGOPMOIO IS  MOOLTBHUX
MPUCTPOiB Ha CbOTOAHIIIHIN AeHb. binsg 70% cmaptdoniB Ta Oins 40% maHIIETiB y CBITI

npaifiooTh i yrnpasainasam miei OC (3a qanuMmu caity http://statcounter.com).

Iarepuer-maraszun Google Play nparroe B 190 kpainax cBiTy 1 Haiuye monaj 2,8 MIIH.
JIOJIaTKiB, a 332 BeCh 4ac poOOTH cepBicy HaOpanocs 01u3bko 330 MIp/I 3aBaHTaXEeHb JI0IaTKIB
(cranom Ha mito 2018 p.). Cranom Ha 2017 pik Ha gonto Google Play mpunano 6ins 70%
3aBaHTa)XEHb MOOUTBHUX JOAATKIB Y CBITI.

Kpuruka niargpopmu

e vy neskux Android-mpuctposix € cepBicu Google, mo 3a0e3meuyroTh MOXKIJIUBICTh
nepeayvl iaeHTudikaniiHoi iHpopMallli Ha cepBepy KOMIIaHIi, HapUKIaJ, 1H(opMalii npo
nepeMillleHHs] KOpUCTyBaya B peajlbHOMY 4aci;

e s noctyny g0 Google Play Ta immmx cepsiciB Big Google HeoOximHO
BUKOPUCTOBYBAaTH TNPOMpPIETApHI  JTOJNATKH, $KI BHUPOOHMK TesneOHY Mae IpaBo
BCTAHOBJIIOBATH Ha Tene(OH TIAbKH Micis yKIaJeHHs KOHTpakTy 3 Google;

e koHKypeHTH Android 3BuHYyBauyrouM ii B HaaAMIpHii (hparMeHTarii, o CTBOPIOE
HEPEIIKOAM Ul PO3POOHHUKIB,;

e 3a panumu Lookout Security Mobile, 3a 2011 pik y kopuctyBadiB Android-
cmapTdoHiB Oyno BKpaaeHo Oiau3bko MulbiioHa gonapiB CHIA (Hamp., HMIISXOM BiAIpPaBKH
CMC 06e3 Biioma BilacHUKA Tee]oHy);

e iHTepdeiic MOCTIITHO 3MIHIOETHCS B1J BepCii 10 Bepcii,

® 13 KOXKHOIO HAaCTYIHOIO Bepci€ro Bce MeHIe KoMMoHeHTiB OC MaloTh BiIKPUTHIA

BUXIIHUN KOJI.
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2.2 Apxitektypa OC Android

PosrnsiHeMo 0CHOBHI KOMIIOHEHTH orepariiinoi cuctemu Android (puc. 2.1):

Applications

Native Android Apps Third Party Apps

Application Framework
Activity Window Motification View XMPP
Manager Manager Manager System Service
Location Package Resource Content Telephony
Manager Manager Manager Providers Manager
Libraries

SQLite Webkit OpenGL ES

Android Runtime

Surface Media Libraries
Manager Framework Dalvik Virtual
.
SSL SGL libc

FreeType

Linux Kernel

Audio
Drivers

WiFi
Diriver

Display
Diriver

Binder (IPC)

Drivers

Bluetooth
Driver
Camera Power Process Memory Flash Memory
Driver Management Management B Management Driver

Pucynoxk 2.1 Apxirektypa OC Android

3 Touku 30py apxitektypw, cucrema Android mnpeacraBisie co0O0K MOBHHI
IpOTPaMHUI CTEK, B IKOMY MO>KHA BUAUTUTH Taki piBHI:

PiBenb noaatkiB (Applications) — HaOip BCTAaHOBJIEHOTO MPHUKJIATHOTO TIPOTPAMHOTO
3a0€e3IICUCHHS;

PiBen» kapkacy moaartkiB (Application Framework) 3abesneuye po3poOHHKamM
noctyn 10 APl, HaTaHUX KOMIIOHEHTaMH CUCTEMU piBHA 010110TeK;

Ha6ip 0i6uiorex i cepenoBume BuxoHanus (Libraries & Android Runtime)
3a0e3neuye HalBaxauBimMi 0a30BUi (YHKIIOHAN [ JOAATKIB, MICTUTH BIPTYyaJbHY
mamuHy Dalvik i 6a30Bi 6i0mioTexu Java HeoOxiaHi 1is 3amycky Android monatkis;

Ba3osuii piBens (Linux Kernel) — piBenb abcrpakuii MK amapaTHUM piBHEM i

IIPOTPaMHUM CTEKOM.
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PosrnsiHemo netanpHilIe 11i piBHi.

Applications. Android nocradaerbcsi 3 HAOOPOM OCHOBHUX JIOJATKIB, IO BKIIOYAE B
cebe KaleHmap, KapTH, Opay3ep, MEHEKep KOHTaKTiB 1 iH. Bci mepepaxoBaHi mporpamu
HanucaHi Ha Java.

Application Framework. bynyun Bigkputoro miardopmoro, Android nae
PO3pOOHUKAM MOXKJIMBICTh CTBOPIOBATH THYYKI Ta I1HHOBaIiiHI mporpamu. Po3poOHuku
MOXYTh BUKOPHUCTOBYBATH arapaTHi MOXKJIMBOCTI MPHCTPOIO, OTPUMYBATH 1HPOPMAIIiIO PO
MICIIC3HaXO/KCHHSI, BHMKOHYBAaTH 3aBJaHHSi Yy (OHOBOMY pEXHMi, BCTaHOBIIIOBATH
OmoBilIeHHsT Ta Oararo iHmoro. Po3poOHMKKM MaroTh MOBHHUMA JOCTyn A0 Tux ke API, mo
BUKOPUCTOBYIOTHCS B OCHOBHHX JI0JIaTKaX.

ApXITEKTypa A0AATKIB pO3pOOJICHA 3 METOK CHPOILIEHHS MOBTOPHOIO BUKOPHUCTAHHS
KOMIIOHEHTIB; OYAb-SIKUM OJIATOK MOXE «ITyOJIiKyBaTH» CBOI MOXKJIMBOCTI 1 Oy/Ib-sIKe 1HIIUH
JIOJTATOK MOYE IOTIM BUKOPUCTOBYBATH IIi MOKIIMBOCTI (3 YpaxyBaHHSIM OOMEKECHb OS3IeKH).
Lleit »xe wMexaHi3M JI03BOJII€ 3aMIHIOBATH CTAaHAAPTHI KOMIIOHEHTH Ha NpU3HAYEHI
KOPHCTYBAIbKI.

Libraries. Android Bxmouae B cebe Habip C/C++ 6iOIiOTEK, SKI BHKOPUCTOBYIOTHCS
pPI3HUMH KOMIIOHEHTaMH cHCTeMH. Lli MOXIMBOCTI AOCTYHHI pO3pOOHMKAM B KOHTEKCTI
3acrocyBanHs Android Aplication Framework. Jleski ocHOBHI 0i0JIIOTeKH, TepepaxoBaHi
HIDKYE:

e Menia 6i6mioTeKkH — 11 O10TIOTEKM HAMAIOTHh MIATPUMKY BIATBOPEHHS 1 3aMHCy
6araTbox MOMYJISAPHUX ay[io, Bijleo GpopmMarTiB i popmaTiB 300paskeHb, B ToMy uucii MPEG4,
MP3, AAC, AMR, JPG, PNG i iammux;

e Surface Manager — ympasisie TOCTyIOM JI0 MiJCUCTeMH BigoOpaxenHs 2D i 3D
rpadiuHuX mapis;

e LibWebCore — cyuyache BeG-s11po, Ha sikoMy oOyaoBanuii 6paysep Android;

e SGL — ocuoBHe rpadiune sapo 2D;

e 3D 6i6mioTexu — peanizoBaHi Ha ocHOBI OpenGL; 0i101i0TekH BUKOPHUCTOBYIOTh
ab6o anaparHe 3D-nipuckopeHHs (MpH HOro HasiBHOCTI), a00 BMUKAIOTHCSI IPOrPaMHO;

e FreeType — miATpUMKa pacTPOBUX 1 BEKTOPHUX MIPUQTIB;

e SQLite — MexaHi3m 0a3u JaHHX, TOCTYITHUMN JJIS BCIX JIOJATKIB.

Android Runtime. Android Brirouae B cebe Habip OCHOBHUX 0i0mioTeK, fKi
3a0e3neuyroTh OinbIIicTh (QyHKIIH, moctynmHux B Oibmiorekax Java. KoxkHa mnporpama

Android npairoe B CBOEMY BJIACHOMY TPOIIEC], 31 CBOIM BJIIACHUM €K3EMIUIIPOM BIPTYaJbHOI
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mammHu Dalvik. Dalvik Oyna Hammcana Tak, IO IPUCTPid MOXKE IMpaloBaTH €()EeKTUBHO 3
JIeK1TbKOMA BipTyaJbHUMHU MallUHAMUA OJTHOYACHO.

Dalvik mpoektyBanacs crenianbHo mif miargopmy Android. Bipryanbha Mmammna
ONTHUMI30BaHa JJi1 HU3bKOTO CIIOXHBAHHS MaM’ATi Ta poOOTH Ha MOOUIFHOMY amnapaTHOMY
3abe3neuenHi. Dalvik BukopucToBye BnacHuit 6aiiT-ko1. Android-mo1aTku MepeKiIaialoThes
KOMIIUISITOPOM B CHEMiaIbHUN MallMHHO-HE3aJIeKHUM HU3bKopiBHeBHU Koia. I came Dalvik
IHTEpIpeTye 1 BUKOHYE TaKy IporpamMy Ipd BHUKOHaHHI Ha mmiatdopmi. Kpim Ttoro, 3a
JIOTIOMOT'OF0  CTICIialbHOI YTHIIITH, 10 BXOauTh A0 ckiaxy Android SDK, Dalvik 3gaTHa
nepekanaTi OaiT-koau Java B KoAW BiacHOro (opMmary i Tako)k BUKOHYBaTH X y CBOIH
BIPTYaJIbHOMY CEPEIOBHILI.

Linux Kernel. Android 6a3yerbcs Ha Linux 2.6 3 OCHOBHUMH CHCTEMHHUMH
cinyx0aMu — Oe3rneka, ynpaBlliHHS MaM’ ATTI0, YIPaBIiHHS IPOIecaMy 1 MOJENb JApaiBepiB.
Po3pobrukn  Android wmomudikyBamu sapo Linux, MoJaBImIM MIATPUMKY —arapaTHOTO
3a0e3nedeHHs, BUKOPUCTOBYBAHOTO B MOOUIBHUX MPUCTPOSIX 1, HAWYACTIIIE, HEJOCTYITHOTO
Ha KOMIT I0Tepax.

Po3poOHuk 3a3Br4ail B3aeMo/Ii€ 3 TBOMa BEpXHIMH piBHAMH apXiTekTypu Android mms
CTBOpPEHHSI HOBUX JIOJATKiB. biOmioTeku, cuctema BUKOHaHHS 1 siapo Linux mpuxoBaHi 3a
KapKacoM JIOJIaTKiB Ta a0CTpaKIIiii.

g toro, mo6 BcTtaHOBUTH mporpamy Ha npuctposix 3 OC Android cTBOproerbes
daiin 3 posmmpennsaM *.apk (Android package), sikuil MicTUTH BUKOHYBaH1 (ailiiu, a Takox
JIOTIOM1H1 KOMIIOHEHTH, HallpuKial, ¢aim 3 naHumu 1 Qaitnu pecypcis. Ilicast yctaHOBKU
Ha TPUCTPIH KOXKEH MOJATOK <OKMBE» B CBOEMY BIIACHOMY 130JbOBAHOMY E€K3EeMIUISPI
BipTyansHoi MamuHu Dalvik. V Bepciax, nounnatoun 3 Android 4.4 Kitkat, € MoxnuBicTh
nepexmountucs 3 Dalvik na Oinem mBugkuiik ART (Android Runtime, cepemoBuiie

BUKOHaHHsI, po3pobieHe Google). B Android 5.0 Dalvik 6yB noBHicTio 3aminenuit Ha ART.

2.3 IHCTpYMEHTH PO3pOOHHUKA

Sx mpasuiio, po3pobka Android-noaatkiB 3ailcHIOETHCS Ha MOBI Java. Tomy, B nepury
yepry, HeoOxigHo BcraHoBuTH Java Development Kit (JDK).

Java — 1me 00’exkTHO-OpieHTOBaHa MoBa mporpamyBaHHA. Ilporpammu Ha Java
TPaHCIIOIOThCA B OAaNT-KOJ, 110 BUKOHYETHCS BIPTYaJIbHOIO MAIIMHOIO Java, sika oOpoOise
OaiiT-koa 1 mepemae I1HCTPYKIii oOnagHaHHIO K iHTeprnperartop. llepeBara momiOHOTO

croco0y BHKOHAHHS MPOTpaM TOJIATAE B MOBHIA HE3aJEKHOCTI OalT-KOAy BiJ omnepariiiHoi
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CHCTEMH 1 YCTaTKyBaHHs, 1110 JO3BOJISIE BUKOHYBATH Java-01aTKu Ha OyIb-sIKOMY HPUCTPO,
JUIS SIKOTO ICHY€ BIAIOBiJHA BipTyajbHAa MamluHa. [HIIOIO BaXJIMBOIO OCOONUBICTIO Java €
THy4YKa CUCTeMa OE3MEeKH 3aB/ISKH TOMY, [0 BUKOHAHHS MIPOTPaMHU MOBHICTIO KOHTPOJIIOETHCS
BIpTYyaJIbHOIO MalIMHOKW. Byab-sKi oneparlii, sSiKi MEpEeBUINYIOTh BCTAHOBJICHI ITOBHOBAKCHHSI
nporpaMu (HANpUKIaA, CIpoda HECaHKIIOHOBAHOTO JOCTYIY N0 JMaHUX abo 3’€THaHHS 3
IHIIMM  KOMIT IOTEPOM) BHKJIMKAIOTh HeEraiiHe iX mepepuBaHHsa. Ciil 3ayBaXkWUTH, IO
(bakTU4YHO, OUIBIIICTh apXITEKTYPHUX pIllleHb, NMPUHHATHX IpPU CTBOpPeHHI Java, Oymo
MIPOJIMKTOBAHO Oa)kKaHHSIM HaJaTH CHUHTaKcuc, cxoxuit 3 C/C++. B Java BUKOPUCTOBY€ETHCS
NPAaKTUYHO 1JCHTUYHUN CHHTAKCHUC Ui OTOJIOIICHHS 3MIHHMX, Tepeiadi mapamerpiB i
omeparopiB. ToMy Ti, XTO Bxke Mae A0cBif mporpamyBanHs Ha C/C++, 3MOXYTb IIBHAKO
OCBOITHCS 1 IOYATH NIKCATH Java-10IaTKH.

Android Software Development Kit (SDK) mictuth 6arato iHCTPYMEHTIB 1 YTHIIT
JUISL CTBOPEHHS 1 TecTyBaHHs nojaatkiB. Hampukian, 3a monmomororo SDK Manager MoxHa
BcranoBuTH Android API Oyap-sikoi Bepcii (puc. 2.2), a TakoX MEpeBipUTH PEMO3UTOPii Ha

HAsIBHICTh JOCTYITHUX, aJie 1[¢ HE BCTAHOBJICHUX MaKETIB 1 apXiBiB.

Appearance & Behavior > System Settings > Android SDK
* Appearance & Behavior Manager for the Android SDK and Tools used by Android Studio
Appearance Android SDK Location: | C:\Users\walter\AppData\Local\Android\Sdk Edit Optimize disk space
Siei=2nc foalbar SDK Platforms SDK Tools SDK Update Sites
¥ System Settings ————
Each Android SDK Platform package includes the Android platform and sources pertaining to an AP| level by
Passwords default. Once installed, Android Studio will automatically check for updates. Check "show package details" to
HTTP Proxy display individual SDK components.
Data Sharing Name AP Level Revision Status
Updates [ Android R Preview R 4 Not installed
: Android 10.0 (Q) 29 4 Installed
Memoybtings (] Android 9.0 (Pie) 28 6 Not installed
Android SDK [] Android 8.1 (Oreo) 27 3 Not installed
r [[] Android 8.0 (Oreo) 2 2 Not installed
Notifications [] Android 7.1.1 (Nougat) 25 3 Update available
Quick Lists [] Android 7.0 (Nougat) 24 2 Not installed
& [] Android 6.0 (Marshmallow) 23 3 Not installed
fetilenies [} Android 5.1 (Lollipop) 2 2 Not installed
Keymap [] Android 5.0 (Lollipop) 21 2 Not installed
2 [] Android 4.4W (KitKat Wear) 20 2 Not installed
o (] Android 44 (KitKat) 19 4 Not installed
Plugins (1] F] Android 4.3 (Jelly Bean) 18 3 Not installed
3 | [ ] Android 4.2 (Jelly Bean) 17 3 Not installed
S tecin eyt at [J Android 4.1 (Jellz Bean) 16 5 Not installed
Kotlin [ ] Android 4.0.3 (IceCreamSandwich) 15 5 Not installed
> Took ’:] Android 4.0 (IceCreamSandwich) 14 4 Not installed
[ Android 3.2 (Honeycomb) 13 1 Not installed
[] Android 3.1 (Honeycomb) 12 3 Not installed
[] Android 3.0 (Honeycomb) n 2 Not installed
[] Android 2.3.3 (Gingerbread) 10 2 Not installed
D Android 2.3 (Gingerbread) 9 2 Not installed
D Android 2.2 (Froyo) 8 3 Not installed
D Android 2.1 (Eclair) ¥ 3 Not installed
Hide Obsolete Packages "] Show Package Details
“ Cancel Apply Help

Pucynok 2.2 Bikno Android SDK
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JDK (Java Development Kit — me 0e3KOIITOBHO pPO3MOBCIOJKYBAHUN KOMILICKT
pO3poOKM J0AaTKIB Ha MOBI Java, mo BKIIO4ae B cebe KOMOUIATOp Java, craHAapTHI
610mioTeku KiaciB Java, 3pa3ku Koay, TOKYMEHTAIlII0, Pi3HI YTHIIITH 1 cucTemMy Java Runtime
Environment (JRE). Jlo ckmany JDK He BXomuTh iHTErpoBaHe cepemoBuie po3podku IDE
(Integrated Development Environment). Tomy micns toro, sik Oyae Bctanoieno JDK, ciin
BcraHoBuTH IDE.

HaiinonyasipHimi cepexroBuina pospooku mix Android

Eclipse — BigbHE MOIYJIBHE IHTEIPOBAHE CEPEAOBHUINE PO3POOKH IPOTPAMHOTO
3abe3nedeHHs. Po3pobiserses i miarpumyerbest Eclipse Foundation.

IntelliJ IDEA — komepiiiiiHe IHTETpOBaHE CEPEIOBHILNE PO3POOKH JJISI PI3HUX MOB
nporpamyBanss (Java, Python, Scala, PHP ta in.) Bix kommasii JetBrains.

Android Studio — cepenosuiie po3podku mix Android, sike G6asyerbcs Ha Intelli]
IDEA. Hanae iaTerpoBaHi iHCTpYMEHTH JIJIsl pO3pOOKH 1 HasaropkeHHs. J[ogaTkoBo 0 BCix
MOXJIMBOCTEH, ouikyBaHuM Bix IntelliJ, B Android Studio peamizoBani:

®  miATpHMKa Mporecy 30upanHs oAaTKy Ha ocHOBI Gradle;

e cnerudiunnii 111 Android pedakTOPUHT 1 MIBHAKE BUTIPABICHHS IePEKTIB;

e IHCTpYMEHTH JJs TOHIYKYy MpoOiaeM 3 TMPOAYKTUBHICTIO, 3 103a0iTiTi, 3
CYMICHICTIO BEpCiii Ta 1HIIHX;

e MoxuuBOCTI ProGuard (ytumiTé Afisi CKOpOYEHHs, omTuMizaiii i oOdyckarii
KOAY) 1 MiAMUCYBaHHS 10/1aTKIB;

e MaifcTpu s CTBOpeHHs 3aranbHuX Android KOHCTpYKLIH 1 KOMIIOHEHTIB, SIKi
MPAIIOI0Th HAa OCHOBI MIA0JIOHIB;

o  WYSIWYG-penakrop, sKMil mpaiioe Ha eKpaHax ©OaraTboX pO3MIpiB Ta
PO3IIMPEHB, BIKHO TMONEPEIHBOTO MEPEerisiay, M0 MOKa3ye 3aIllyleHuid J01aTOK o/pa3y Ha
JEKUTBKOX MPHUCTPOSX 1 B pealbHOMY 4aci;

e BOynoBaHa miaATpuMKa xMapHoi muatgopmu Google.

Intel XDK — cepenoBuiie a1t po3poOKH KpOCIIATPOPMHHUX MOOLIBHUX JIOJATKIB;
BKJIIOYae B ceOe IHCTPYMEHTH JUIsl CTBOPEHHs, Hajaro/pkeHHs Ta 30ipku [13, a Takox
EMYJISITOP TPUCTPOIB; MIATPUMYE po3poOky mis Android, Apple i0S, Microsoft Windows 8,
Tizen; miaTpumye MoBu po3poOku: HTMLS 1 JavaScript.

Intel Beacon Mountain — mie oxHe cepenosuine po3podku Big kommawii Intel. Hanae
BCl 1HCTPYMEHTH, HEOOXiJHI JUIl MPOEKTYBaHHs, PO3POOKH, HAJIAaro[KEHHS Ta ONTUMIi3allil

nonatkiB g Android. [TinTpumye po3poOKy s MITLOBUX MIATGOPM HA OCHOBI MPOIECOPIB
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Intel Atom i ARM. Beacon Mountain nobynoBana na ocaoBi Android IDE (Eclipse, Android
ADT, Android SDK).

Marmalade SDK — kpocmutardpopmue SDK Binx Ideaworks3D Limited. SIBnste co6oro
HaOip 0610;i0TeK, 3pa3KiB KOy, IHCTPYMEHTIB 1 JOKYMEHTaIlii, HeOOXITHUX I PO3pOOKH,
TECTYBaHHsS 1 PO3TOPTaHHS MOJATKIB A MOOUIBHUX MHPHUCTPOIB. BUKOPUCTOBYETHCS, B

OCHOBHOMY, JIJIsl PO3pOOKH irop.

2.4. EmyJasiTopu

Emymsmis (amrn. Emulation) B o0umcIiOBanbHii TEXHIII — KOMIUIEKC MPOTPAMHHX,
amapaTHUX 3aco0iB ab0 TX MOeqHAHHS, MPU3HAYCHWU s KomitoBaHHsA (200 eMyssiiii)
GyHKIIH OmHiET OOYMCIIOBAIILHOI cucTeMH (rocTs) Ha IHIIMH, BIAMIHHIA BiJ MepIIOi,
00YHCITIOBAIbHOT CHCTeMI (XOCT) TAKUM YHHOM, 100 MOBEIIHKA, KA eMYJIIOETHCS, SIK MOYKHA
OMmK4Ye BIAMOBIZaga MOBEMIHIN OpUTiHAABHOI cucTeMu (rocts). MeTow € MakCHMalbHO
TOYHE BIATBOPEHHS MOBEAIHKU HA BIAMIHY BiJl pI3HUX (OPM KOMII FOTEPHOTO MOJICTIOBAHHS,
B SIKHX IMITY€THCS TIOBEIIHKA JISAKOi aOCTPAKTHOT MOJICIII.

Emymarop — me BipTyanbHUH MOOUTBHUI TPHUCTpPIN, SIKUH 3allyCKaeThCs Ha
KOMIT'IOTEpi. 3a JOMOMOTOK EeMYJISITOpa MOXKHA PO3POOJIATH 1 TECTyBaTH mporpamu 0e3
BUKOPUCTaHHS peaJlbHUX npucTpoiB. Ha puc. 2.3 HaBeneHO MNPUKIAL 3aIlyIIeHOTO

CTaH/IapTHOI'O EMYJISITOpA.

Android Emulator - Android_Accelerated_x86_Nougat:5554

Pucynok 2.3 Crannaptauii emynsrop Android
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Jlo mepeBar BUKOPHCTAHHS eMYJIATOPiB MOKHA BiJTHECTH MPOCTOTY X BUKOPHCTAHHS 1
HU3bKY BapTicTh. Po3poOHUKY HE MOTPiOHO KyIyBaTH BENMYE3HY KIJIBKICTh NMPHCTPOIB 3
PI3HUMH XapaKTEPUCTHKAMHU, 00 TEPEeBIPUTH Npare3JaTHICTh MPOTpaMyd Ha Pi3HUX
cmapTdhoHax. J[oCUTh CTBOPUTH KiJbKa E€MYISTOPIB 3 HEOOXITHUMH XapaKTEPUCTHKAMHU 1
3aIyCTUTH Ha HUX J10/aTOK. Ha jxanb, eMynaTopu MaroTh 1 psiJi HEOJIKIB:

1) BuMararwTh OaraTo CUCTEMHHX PECYPCIB,;

2) d4epe3 BIAMIHHOCTI B apXiTEKTypi IPOIIECOPIB KOMIT FoTepa i cMapTdoHa MOBIJIBHO
3amyckaroTbes. CydacHi MepcoHaIbHI KOMIT FOTEpH MOOYIOBaHI Ha apxXITEKTypi X86 1 X64,
a OumpmiicTh mporecopiB cmaptdonis Ha Android — ARM. TIlpomec emymsamii ozHi€ei
apXiTeKTypHY Ha IHIIMHA HA/I3BHYAITHO CKJIAHUM 1 BiIOYBAa€THCS JOCUTH MOBLUIBHO;

3) y JeAKMX BMIIAJKaX CTaHJAPTHOrO EMYJIATOpPa HENOCTaTHBO. MjeThes mpo
MOXXJIUBOCTI CMapT(OHIB, SKUMH 3BHYalHI KOMII'IOTEPH HE BOJIOAIIOTH (HANPHUKIIAI,
HasBHiCT, gatuyuka GPS abo akcemepomerpa). Y Takux BHITAJKax ITOBHOI[IHHE
BiJUIarO/PKEHHSI MOKHA TIPOBECTH TIJIBKU 3 BAKOPUCTAHHIM PEaTbHOTO IPUCTPOIO.

AJIbTEPHATHBHI eMYJISITOPH

CrangapTHuil emyssTop, 1o nocraBiseTbest pazoMm 3 Android SDK, He BnamroBye
OaratboX. ICHYIOTH TPOEKTH, IO MiATPUMYIOTH PO3POOKY Ta PO3BUTOK aTbTEPHATUBHUX

emyssaTopiB. Sk mpukian moxkHa npuectd Genymotion (https://www.genymotion.com/) —

mBUAKU emynarop Android (Ha nymKy Horo po3poOHHKIB). BiH MicTUTH moOmepenHbo
HanamroBaHi o6pa3u Android (x86 3 amaparHum npuckopeHHsM OpenGL). Genymotion
noctynHuit uist Linux, Windows 1 MacOS X 1 Bumarae ans cBoei poboru VirtualBox.
[nmmMmu cnoBamu, Genymotion € BipTyalibHOK MamMHYy 3 BcraHoBieHoo OC Android, siky
KOpUCTYBau 3allyCKae TaK caMo, K 1 IHII BipTyanbHi MamuHu. [IpoGnema BHCOKOTO
CHOXHMBAHHSA CHCTEMHHMX peCypciB, 3BMYAMHO X HE 3HUKA€, MPOTE MIBUJAKICTH 3aMyCKy
ICTOTHO 30UIbIIYyeThCs. B naHuil yac akTUBHO PO3BUBAETHCS.

MoxIuBicTH BilJIaroIKeHHs HA peaJIbHUX MPHUCTPOSAX

Po3po0riennii 101aTOK MOXKHA 3allyCTUTH Ha PEaJbHOMY IPHUCTPOi, HANpHUKJIAZ, Ha
cmapTdoHi. [ 1poro HeoOXiTHO BHUKOHATU TMONEpeAHI0 pobory. s BiajmaroJkKeHHs
JOJIaTKIB HA peabHUX MPHUCTPOSX, K MPABUIO, HEOOX1THO:

1. HanamtyBaTH NpUCTPid (BKIIOYUTH peXUM HajaromxeHHs no USB);

2. mHamamrtyBatn komm'rorep (it Windows HEOOXiTHO BCTaHOBUTH MOTPIOHMI
NpaiiBep BpYUHY, MOTPiOHI IIpaBa aIMiHICTpaTOpPa);

3. HAJIaOITYBAaTH CCPCAOBUIIC p03p06KI/I i 3alMyCTUTH JOJAaTOK Ha HpI/ICTpo'f.
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JIEKHIA 3. PO3POBKA ITPOI'PAM B CEPE/IOBUIIII
IDE ANDROID STUDIO

3.1 CTBopeHnns mpoekry B cepenopuii Android Studio

[Ticns 3amycky Android Studio Hatmckaemo Ha kHomky Start a new Android Studio
project (puc. 3.1).

My Application
CA\Workh\AndroidS...cts\MyApplication

Android Studio

Version 3.6.3

= Start a new Android Studio project
& Open an existing Android Studio project

[ Check out project from Version Contral ¥

[€ Profile or debug APK

¥ Import project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

£ Configure ¥  GetHelp v

Pucynoxk 3.1 Craprose BikHo Android Studio

Jani HeoOxiaHO BUOpaTH mabiioH po3MiTku (puc. 3.2).
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o Select a Project Template

Phone and Tablet Wear05 TV Automotive  Android Things

-

No Activity Basic Activity Bottom Navigation Activity

Empty Activity

Creates 2 new empty activity

Previous Next Cancel Finish

Pucynok 3.2 BikHo BuOOpy 11a0i10Hy OIPOEKTY

Hactynauii Kpok — KoHIrypyBaHHS MPOeKTy (puc. 3.3).

Iy Configure Your Project

Name

| My Application)

com.example.myapplication

Save location

CA\WorkiAndroidStudioProjects\MyApplication2

Language
Java v
Minimum SDIKC | APl 16: Android 4.1 (Jelly Bean) hd
. © Your app will run on approximately 99.8% of devices.
(ETeiy (N Help me choose
Creates a new empty activity |_| Use legacy andreid.support libraries (7

Previous Mext Cancel m

Pucynok 3.3 BikHO KOH(DIrypyBaHHS IPOCKTY
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Tyrt:

e Name — HaiimenyBanus npoekty. BoHo Oyze BimoOpakaTucs B CIIUCKY MPOEKTIB
npu BigkputTi Android Studio;

e Package name — 1ie moHATTA i3 cBiTy MOBH Java. SIKIIo KOPOTKO, TO Iie mpedikc
I IMEH KJIaciB HAIIIOTO T0IaTKa;

e Project location — manka Ha KomI’'toTepi, ne OyJayTh 3HaxXOQUTUCS Bci (ailim
MIPOCKTY;

e Language — BUKOpHUCTOBYBaHA B IPOCKTI MOBa MPOrpaMyBaHHS,

e  Minimum SDK - minimansna Bepcist Android, Ha sKiii MokHA Oyje 3alyCTUTH
JIOJJaTOK.

[Ticns HatuckanHs Ha kHOmnky Finish Android Studio 3renepye Bci HeoOXimHi st

npoekty daitnu (puc. 3.4).

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
" MyApplication? [z app W src I main | W2 res | £ layout - g activity_mainxml - app ~ || [L Android Accelerated x86 Nougat v | b & o m Ol Q
5 Android @B = O — & activity mainxml © MainActivity.java -
5 aPp =am;
E manifests S © =
= 2 AndroidManitestaml Palette Q@& — € | OPixelv m29v ©AppTheme~ @ Default(en-us) v @ | Attributes Qs -
g java Common TextView ® o, 0p, Jr #| I
ey com.eamplemyzpplication Text Button
€ Mainctivity G ImageView
E com.example.myapplication (androidTest) RecyclerView
g com.example.myapplication (test) VTS <fragment>
:‘ res Layouts ScrollView
drawable Containers Switch
i ic_launcher_background.xml Google
i ic_launcher_foreground.xml (v24) o
layout
s activity_mainaml
mipmap
ic_launcher (5 Component Tree a —
ic_launcher_round (5] ConstraintLayout
g values TextView “Hello World!
g i colersxml
: o stringsoal 4
i stylesaaml
.7 @ Gradle Scripts +
B build.gradle (Project: My Application)
£ buiild.gradle (Module: pp,
E ‘i gradle-wrapper.properties (Gradle Version) "
= & proguard-rulespro (ProGuard Rules for app)
Tl gradie properties (Project Properties)
e settings.gradle (Project Setings
g
Z Logeat fa —
&
= Noconnected devices ~ | No debuggable processes v Debug v @ Regex  Show only selected application  ~
m g
gl = lageat =7
K} 2
»
B Terminal ~ \ Build = = § logeat = TODO Q) Event Log
[0 Gradle sync finished in 17 s 19 ms (2 minutes ago) 151 CRLF UTF-0 4spaces W &

Pucynox 3.4 CtBopeHnuit HoBui poekT B cepenouiii Android Studio

3.2 CTpyKTypa npoeKTy

OcHoBHI manku Ta (aiaM MpoekTy nokazaHo Ha puc 3.5. OCHOBHUM elleMEHTaMHU

CTPYKTYpH IIPOEKTY €:
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e B mammi Manifest posmimyerscs daiin manipecty gomarky AndroidManifest.xml;

e B IamIi jJava po3MillytoThcs (aiiin KiaciB MpoeKTy (IpOorpaMHUN KOJ);

e B mamnmi res po3MimyroThes (paiiam pecypeiB MpoekTy. 30Kpema, po3MiTKa eKpaHiB
NPOEKTY OBUHHA 3HAXOMTHLCS B marmili res/layout;

e y BiTHi xaepeBa mnpoekry GradleScripts posminrytrorbes ¢aiim iHCTpyMEHTa
Gradle, npusnadyeHoro s aBTOMaTH3aIli1 mporecy 30upanHs (assembly) IpoexTy.

Bapiant BimoOpaXeHHsS CTPYKTYpH HPOEKTY MOKHAa BHOpaTH 13 CIHCKY, SIKUHA

3 SBIIIETHCS TIPU HATUCKAHHI Ha KHOTIKY (puc. 3.6).

File Edit View Mavigate Code Analyze Refactor Build Run Tools

+ MyApplication2 app srC main res layout g 2
B —

4

Android - (3]

app
manifests
e AndroidManifestoomnl

java

5k Resource Manager

com.example.myapplication

C MainActivity

com.example. myapplication (androidTest)
com.example. myapplication (test)

res

I 1: Project

drawable
&1 Ic_launcher_background.xml
es ic_launcher_foreground.xml (v24)
layout
g Activity_main.zml
mipmap
ic_launcher (&)
ic_launcher_round (6) |
values

a5 colorsxml

s strings.xml

a5 Styles.xml
¥ Gradle Scripts
build.gradle (Project: My Application)

» 2: Favorites

build.gradle (Module: app)
1l gradle-wrapper.properties (Gradle Version)

= proguard-rules.pro (ProGuard Rules for app)

K Build Variants

ul gradle.properties (Project Properties)
settings.gradle (Project Settings)

ul local.properties (SDK Location)

F:5tructure

Pucynox 3.5 Ctpykrypa npoekty B cepemoBuii Android Studio
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File Edit View MNavigate Code Analyze Refactor Build Run Tool

+ MyApplication2 . app
= Android « G = o —

Project
Packages
Project Files wrml

Production
Ak Tests

Project Source Files

 Resource Manager

application

= Project Mon-5i Fil ST .
= Freject Hon-souree fies application (androidTest)
Problems L
application (test]

Open Files

W 1: Project

s 1c_launcher_background xml

s ic_launcher_foreground.xml (v24)

Pucynok 3.6 Bubip BapianTy BiioOpakxeHHs CTPYKTYpU IPOEKTY

3.3 KongirypyBaHHs Ta 3aIIyCK eMYJISITOpa

Jlnst pobotu i3 emynstopamu npusHauenunii AVD Manager (Android virtual Device
Manager), puc. 3.7, sKuii MOXHA BiIKPHTH BIIMOBIAHOIO KHOIKOIO, PO3MIIIEHOIO HA TTaHeNi

crpasa 3Bepxy (puc. 3.8).

Type  MName Play Store  Resolution APl Target CPU/ABI Size on Disk Actions

ED Android Accelerated.., Unknown Resclution 25 Android 7.1.1 (Goog...  xB6 3.1GB [ S

[¥]
>

+ Create Virtual Device...

Pucynox 3.7 Bikuo AVD Manager

33



> & @ 35 E D sl

(L Android Accelerated x86 Nougat ~

N [ =app v

apelo §

0 Attributes

=n-us) -

Pucynok 3.8 Po3mimenHs: kKHONKY A7 BigkpuBaHHs BikHa AVD Manager

[Topyu i3 Hero 3HaXOAUThCs KHOMKA 1yt BinkpuBanHs SDK Manager (puc. 3.9)

> & [0 > ol ® Q

| SDK Manager |

(L Android Accelerated x36 Nougat

N [ =app v

alpe

o Attributes

ault (en-us) +

Pucynok 3.9 Po3minienns kHonku 171 BiakpuBanHs Bikna SDK Manager

EnemenTn ympaBmiHHS, TpU3HAYEHI Ui BHOOPY MPHCTPOIO JUIS BiJUTaro/KEHHS

nojatka (pi3uyHUN NpUCTPi 00 eMyIsATOp) Ta 3allycKy MPOLEeCy eMyIslii 3HaXoqITbcsa Ha

Til e manedni niBime (puc. 3.10).

I = & 1

A | = app ¥ | LL Android Accelerated x36 Nougat ~

nhctivity.java

t — | | N Mpiale W Iw @ AnnThama 3 M | Asngac

Pucynok 3.10 Po3MillleHHs €IeMEHTIB yIpaBIiHHS

JUIS 3aIyCKY MPOIIECY B1IUIaroKEHHsI IPOEKTY
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JIns CTBOpEHHsT HOBOTO eMyJIsITOpa CiiJi HaTHcHyTH Ha kHomky Create Virtual
Device... y Bikaui AVD Manager. 3’sBUTbcsi BIKHO, €6 MH MOXXEMO BKa3aTH IMapamMeTpu

npuctporo (puc 3.11).

A
w Select Hardware

Choose a device definition

[ Pixel2
Category Name + Play Store Size Resolution Density
v
Pixel 3a 3 5.6" 1080:2220 440dpi 1080px
Phone Size: |
Pixel 3XL 63" 14402960 560dpi pato I:;gge
Wear 05 Density: 420dpi
Piel 3 B 5.46" 10802160 440dpi sor [rs20m
Tablet
Pixel 2 XL 5.99" 1440x2880 560dpi
Automotive
L >
Pixel B 5.0" 1080x1920 420dpi
Mexus § 4.0" 430x800 hdpi
MNew Hardware Profile Import Hardware Profiles S Clene Device...

Previous m Cancel Finish Help

Pucynoxk 3.11 BikHo 3a7aHHs mapaMeTpiB IPUCTPOIO, HA OCHOBI SKOTO

BiJI0YBaTUMEThCS BIJIArOJ[KCHHSI IIPOTPAMH

ITicna HatuckaHHA Ha KHOMKY NexXt Oyne 3amponoHOBaHO 3aBaHTAKUTH HEOOXiTHUMI

aust emyisiii oopa3z OC Android (pucynok 3.12), skiio ioro He 0yiio 3aBaHTaKEHO paHille.
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“‘ System Image

Select a system image

Recommended x86 Images Other Images

R

Release Name APl Level = ABI Target
R Download R x86 Android AP| R (Google Play) AP Level
@ Download 29 xB6 Android 10.0 (Google Play) R
Pie Download 28 x86

Android
Orea Download 27 x86

Google Inc.
Oreo Download 26 x86
Nougat Download 25 X806 System Image
Nougat Download 24 xB6 Android 7.0 (Google x86

We recommend these Google Play images because this
device is compatible with Google Play.

Questions on API level?
See the AP level distribution chart

[%]

@ A system image must be selected to continue.

Previous Next Finish Help

Pucynok 3.12 BikHo m1st BUOOpY 1 3aBaHTaKEHHS

HeoOxigHoro i emyssnii oopazy OC Android

JlogaTtok, 3amymieHWd Ha BUKOHAHHS Ha eMylsiTopi  (i3MYHOTO MPHUCTPOIO

IIpeJICTaBIeHO Ha puc. 3.13.
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» My Application [C:\Work\AndroidStudioProjects\MyApplication2] - ..\app\src\main\res\layout\activity_main.xml [app] - Android Studio = &
File Edit View MNavigate Code Analyze Refactor Build Run Iools VCS Window Help
com [ example [ myapplication tapp ~ || [l Android Accelerated x36 Nougat v | Ch 25 _= 2 o,
~ <1 -] aHE K D L% Q
5 [ Packages + B = @ = et maineml B Mainhcti i i -
g app Android Emulator - Android_Accelerated_x86_Nougat.5554 =am Q
H com.example.myapplication ' ; ; H
E drawable V n 10:46 tes
] drawable-v24
3 layout
mipmap-anydpi-v26 I . .
My Application
= "
]
i
&
* Hello World!
B I
£
=
1
5
=
Logeat & - g
5 o
8 Emulator Android_Accelerated > ¥ | com.example.myapplication (100 [ Regex | Show only selected application %
m B
= Install successfully finished in 33 5 142 =
B Terminal 4 Build | = Gilogeat 7 Profiler P, & Run 1= TODO @ Event Log
10 Install ly fi 335 142 ms. (moments ago) 151 CRLF dspaces W &

Pucynok 3.13 3anymenuii Ha BAKOHAHHS Ha eMYJISTOP1 (i3HYHOTO MPUCTPOFO T0AATOK

3.4 3amyck 10JaTKY 3 METOI0 BiluIaroJzKeHHsl Ha (PI3HYHOMY NPUCTPOI

Jlnst 3anycKy 10JIaTKy Ha (pi3MYHOMY MPUCTPOi HEOOX1THO 3A1MCHUTH BA KPOKU:

1. IligkmrouuTH mpUCTpiM 10 KOMI'toTepa 3a Jomnomororo kabemo USB. fAxkmo Bu
po3pobmsiere ming ymnpasimiHHIM OC Windows, To BaM MoOXe 3HaqoOUTHCS BCTAaHOBUTH
BiZNOBigHMH ApaiiBep USB 115t Bamoro npucTporo.

2. YBIMKHYTHU pexHM Bijuiaro/pkeHHs yepe3 USB.

Jlnst 3aificHEHHST JApPYroro KpPOKY HEOOXIHO TEeperTH Ha €KpaH HallallTyBaHb
napameTpiB po3podHuka (Developer options screen). Ha OC Android 4.1 1 HOBimmx Bepciit
€KpaH HaJallTyBaHb IapaMeTpiB po3poOHMKA JOCTYNMHUM 3a 3amoBuyBaHHAM. Ha OC
Android 4.2 Ta HOBiIIKX Bepciil MOTPiOHO YBIMKHYTH 1iei ekpaH. 11[00 yBIMKHYTH apaMeTpu
po3pobHuKa, TOpkHITECs ormiii Homep 30ipku (Build number) 7 pazis. Lo omiito moxxHa
3HAWTU B OJTHOMY 3 HACTYITHUX MICIIb, 3aJIe)KHO BiJ] Bepcii Android:

e Android 9 (API level 28) ta Bume: Settings>About Phone>Build Number;
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e Android 8.0.0 (API level 26) Ta Android 8.1.0 (API level 26): Settings>System >
About Phone>Build Number;

e Android 7.1 (API level 25) ta mmxue: Settings>About Phone>Build Number.

VY BepxHil 4acCTHHI €KpaHy € IMepeMHKad JUisl BBIMKHEHHS/BUMKHEHHS TapaMeTpiB

po3pobuuKa (puc. 3.14).

FLA 8 RE
Developer options
On ®
Memary

Take bug report
1 rently

Stay awake
Screen will never sleep while
charging

HDCE checking

Use HDCP checking for DRM content only

Enable Blugtooth HCI
snoop log

Capture all bluetoath HCI
packets in a file

Pucynox 3.14 Expan HanamtyBanb mapaMmeTpiB po3poOHUKa

1106 yBIMKHYTH pexkuM Bimiaro/keHHs yepe3 USB, yBIMKHITH BIJIOBIJIHY OMLIIO Y
MEHIO mapaMeTpiB po3poOHuKa. [[fo0 omirito MOXXHA 3HAWTH B OJHOMY 3 HACTYITHHUX MICIIb,
3aJIe’kHO Bi Bepcii Android:

e Android 9 (API level 28) Ta swumie: Settings>System>Advanced>Developer
Options>USB debugging;

e Android 8.0.0 (API level 26) Tta Android &8.1.0 (API Ilevel
26): Settings>System>Developer Options>USB debugging;

e Android 7.1 (API level 25) ta nmwkue: Settings>Developer Options>USB
debugging.

38



3.5 Buau Android-gogarkis

BuninsiroTs Taki ocHoBHI Buau noaatkis mix OC Android:

1. JlomaTku mepeIHbOro ILIAHY, SKi BUKOHYIOTh CBOI (DYHKIIi JUIIE TOZI, KOJH
BUJIUMI Ha €KpaHi, B IHIIOMY K BHITQJKy IX BUKOHAHHS MPU3YMUHSAETHCS. TakuMu T0AaTKaMH
€, HamNpWKJIaa, IrpH, TEKCTOBI pemakTopH, Bimeomporpasadi. [Ipu po3poOui mmux mporpam
MOTPiOHO Ty)K€ YBaOKHO BUBYHMTH YKUTTEBUH ITUKII aKTUBHOCTI, III00 MepeMuKaHHs B (POHOBHIA
pekuM 1 Hazal BigOyBajocs IIaBHO. ToOTO, WIAETHCS MPO KOPEKTHE 30EpeKEHHS CTaHy
nonatky. Ille oqHUM BaXKJIMBHM MOMEHTOM, Ha KU1 000B’SI3KOBO Tpeda 3BEPHYTH yBary npu
pOo3po0I1Ii JOJATKIB MEPEAHBOTO IJIAaHY € 3PYYHHH 1 IHTYITHBHO 3p0o3yMiIui iHTepdeic mist
KOpHCTYyBaya.

2. MoHOBi Ao0AaTKM, SKi TICJIS HAIANTYBaHHA HE TOTPEOYIOTh B3aEMOIIi 3
KOPUCTYBa4eM a OUIbIly YaCTHHY 4acy IepeOyBalOTh 1 MPaliolTh B MPHUXOBAHOMY CTaHi.
[IpuknamamMu Takux JOJATKIB MOXYTh OYTH CIyxOM eKpaHyBaHHS J3BiHKIB, SMS-
aBTOBiAMOBiNayi. 3xe0iaporo ¢GOHOBI MIporpaMu HaIiJICHI Ha BIJICTEXKEHHS IOIIH,
MOPO/KYBAHUX arapaTHUM 3a0e3MeueHHsIM, CHCTeMOI0 a00 IHIMUMH JojaTkamMu. MoxHa
CTBOPIOBATH a0COJIOTHO HEBUMMI CEpPBICH, ajie TOJI BOHU OyAyTh HEKepOBaHUMH. MiHIMyM
I, sKi HEOoOXiAHO JO3BOJUTH KOPUCTYBayeBl II€: CAHKI[IOHYBAaHHS 3allyCKy CepBicy,
HAJAIITYBAaHHS, IPUIIMHEHHS 1 IEpepuBaHHs Horo poOoTH mpu HEOOX1AHOCTI.

3. 3mimani qogaTku, sKi OUTBIIY YaCTHHY Yacy MPAIfOIOTh Y (OHOBOMY pPEXHMI,
MPOTE JOMYCKAIOTh B3Aa€EMOJII0 3 KOPUCTYBAadeM 1 TICJIS CBOTO HANAIITYBaHHA. 3a3BUYaid
B3a€MO/Iis 3 KOPUCTYBAaueM 3BOJUTHCS A0 MOBIIOMIIEHHS Mpo sKi-HeOynp moxii. [Tpukmanamu
TaKUX JIOJAaTKIB MOXYTh OyTH MyIbTUMEZia-MporpaBadi, AOAATKH JIsi OOMiHY TEKCTOBUMU
MOBIAOMJIEHHSIMM  (4aTW), TMOIITOBI KJIIEHTH. MOXJIIMBICTb pearyBaTH Ha BBEICHHS
KopHcTyBaueM iHpopMalii 6e3 BTpaTH Mpane3aaTHocTi y (POHOBOMY PEKHUMI € XapaKTEpHOIO
0COOJIMBICTIO 3MIIIAHUX J0/ATKIB. Taki MporpaMu 3a3BUYaidl MICTATH SIK BUAMMI aKTHUBHOCTI,
Tak 1 MpuxoBaHi (()OHOBI) CepBiCH, 1 MPHU B3a€MOJIl 3 KOPUCTYyBaYeM MOBHHHI BPaxOBYBaTH
CBif MOTOYHMU cTaH. MoximuBO iM Oyne HeoOXiHO OHOBIIOBaTH rpadiunuil iHTEepdeiic,
SKIIO JOJATOK 3HAXOJIUTHCS HA TMEpPeIHbOMY IUIaHi, a00 X TOCHUJIATH KOPHCTYBauyeBi
MOBITIOMJICHHS 3 (DOHOBOTO peXXUMYy, 0O TpUMATH HOTO B KypCl TOTO, 110 BinOyBaeThes. Taki
0c00JIMBOCTI HEOOX1THO BpaXOBYBATH MPH Po3poO0Ili MOAIOHUX JOAATKIB.

4. BigxeTu — 1€ HEBENUKI JOJATKU, SKI BiAOOPaXKarOThCS y BUTJISLAL TpadidHOrO
00’ekta Ha poboyomy crtomi. [IpukiagamMmu MOXyTh OyTH JONATKH ISl BigoOpakeHHS

JTWHaMIYHO1 1H(OpMaIlii, Takoi sk 3apsi 6arapei, IporHo3 Moroau, faTta i Jac.
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3po3yMiso, 110 CKIAJHI AOAATKH MOXKYTh MICTUTH €IEMEHTH KOXKHOTO 3 PO3TIIIHYTHX
Bumie BuAiB. [lmanyroun po3poOKy KOHKPETHOI mporpamMu HEOOXiJHO BHU3HAYMUTH CrociO ii

BUKOPUCTAHHS 1 TUIBKH MICIIS IILOTO TIEPEXOAUTH JI0 MPOSKTYBAHHS 1 MMOJAIBIIIOT PO3POOKH.
3.6 daiin manigecty AndroidManifest.xml

Koxxna mnporpama mictute ¢aitn manidpecty AndroidManifest.xml. danuit daiin
BU3HAYa€e BAXIMBY i1H(OpMAII0 MPO HporpaMmy: Ha3Ba, BEpCis, IKOHKH, SKi PO3IIHMPEHHS
JI0JIaTOK BUKOPUCTOBYE, PEECTPYE BCI BUKOPHCTOBYBaHI Kitacu activity, cepsicu i T.1.

®aiin manipecTy MOXKE BUTIISAATH TaK:
<?xml version="1.0" encoding="utf-8"?>
<manifest xmlIns:android="http://schemas.android.com/apk/res/android"

package="com.example.eugene.viewsapplication">
<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
<[activity>
</application>
</manifest>

KopeneBum enemenToMm € By3on manifest. B naHomy BHNaiKy TUTbKH BU3HAYAETHCS
nakeT qoaaTky — package="com.example.eugene.viewsapplication™.

binpmricTe HanmamrTyBaHb pIBHS JIOJATKy BH3HA4YalOThCS eneMeHToM application.
Hampuknan, uepe3 arpubyr android:icon="@mipmap/ic_launcher" 3angaerbcs ikoHKa

pOrpaMH, sika 3HaXOAUTHCS B KaTauo3i res /mipmap-xxxx.
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Takox TyT 3amaeThcsi Ha3Ba JONATKy, ska Oyae BimoOpakaTHCs Ha MOOUIbHOMY
NPUCTPOT B CIIUCKY JOAATKIB i B 3aroyioBky: android:label="@string/app_name". B nanomy
BHITQJIKy BOHA 30€pIracThCsi B CTPIYKOBOMY PECYpCi.

Bknazneni enementu activity Bu3HauaroTh BCi BUKOPHCTOBYBaHI B I0AaTKy activity. B
JTAHOMY BUTIAJIKy BUJIHO, 1110 B JI0JIaTKY € TUILKU OfHA activity — MainActivity.

Enement  intent-filter B MainActivity = Bka3ye, sK  JaHa  activity
Oyne BUKOPHCTOBYBATHCH. 3o0kpema, 3a JIOTTIOMOT 010 BY3JIa action
android:name="android.intent.action.MAIN"  Bkazano, 1m0 JaHa activity Oyxe
BXIJJHOIO TOYKOIO B JIOJIATOK 1 HE TOBUHHA OTPUMYBATH OYy/1b-sKi 1aHi 330BHI.

Enement category android:name="android.intent.category.LAUNCHER" Bka3ye, 110
MainActivity mpeacTaBusiTUME CTapTOBUI €KpaH, KU BiOOpakaeThCs MiA Yac 3allyCcKy

porpamu.
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JIEKIIA 4. ACTIVITY

4.1 Komnonentu Android-gogaTky

Koxen momarok mix ympasiminasm OC Android 3amyckaeTbcss B CBOEMY BIIACHOMY
nporeci. ToMy J07aToOK 130/1bOBAHO BiJ I1HIIMX 3alyIIEHUX JJOAATKIB, 1 HEKOPEKTHO
NPAIIOIOYUH JOAATOK HE MOYKE HAIIKOIUTH 1HIIMM 3aIyIIEHUM Ha BUKOHAHHS JO/IaTKaM.

[Ipore, BaXIMBOIO BIACTHBICTIO JOJATKy € MOXIIHMBICTh BHKOPHUCTOBYBATH
KOMITOHEHTH 1HIIMX JI0/IaTKIB, AKIIO BOHU JAalOTh HA 1€ BIAMOBIAHI mpasa. [Ipunmyctumo, Ham
noTpiOeH SIKUICh KOMIIOHEHT 3 TPOKPYTKOIO JUIsl BiTOOPaKEHHS TEKCTY, 1 CXOXKUH KOMITOHEHT
BXKE peaJi3oBaHMi B IHIIOMY JoAaTKy. Toxi y Hac € MOJJIMBICTb BHKOPHUCTOBYBaTH
peani3oBaHMi KOMITOHEHT. Y [IbOMY BHIAJKy Hall JIOJaTOK HE KOMII€ HEOOXiMHWHA KOA 10
ce0e 1 He CTBOPIOE MOCHUIIAHHS HA HBOTO. 3aMiCTh IIOTO JI0/1aTOK POOUTH 3aIUT HA BUKOHAHHS
YaCTUHH KOJy 1HIIOT MPOTrpamH, € € MOTPiOHUH HaM KOMITOHEHT.

Buginstore votupu Tumu kommoneHTiB Android-nporpamu: Activities, Services,
Broadcast receivers i Content providers.

Takosx BaxuBO Bi3HaunTH 00’ ekTH Intents, B Android-momaTtkax Maiixke BCe MpaIoe
3apuskn iM. Intent - me mexaHi3M s ommcy onHiel omeparnii (BuOpatu ¢ortorpadiro,
BIANIPaBUTH JIMCT, 3pOOUTH I3BIHOK, 3aIyCTUTH Opay3ep 1 NMepedTH 3a BKa3aHOIO aJpecoro
tomro). Haii0inpin mommpeHuid creHapiii Bukopucranus Intent — samyck inmoro Activity B

JIO/TATKYy.

4.1.1 Services

Service — 1ie neBHUI mpoliec, SIKUN 3amycKaeThes y GOHOBOMY pekumi. Hampukmnan,
Service Moxe OTpUMYBATH JaHI MO MEpEKXi, BUKOHYBATH OY/b-sKi TPHBaTi OOYHCICHHS.
XOopomuM MpUKIaIoM ServiCe ciyXHuTh mporpaBad My3uku. KopucTyBau Moxke BHOpaTu
OyIb-sIKy MICHIO B MporpaBayi, BKIIOYUTH i 1 3aKpUTH Tuieep. My3uka Oyzie nporpaBaTucs B
(GoHOBOMY mporeci. Service mansi mporpaBaHHs MYy3WKH Oyle MNpalloBaTH, HaBiTh SIKIIO
Activity mieepa Oyie 3aKpHUTOIO.

[Toxiouo mo Activity, Service mae cBOT METOIH KUTTEBOTO LIUKITY:

e void onCreate();

e void onStart(Intent intent);

e void onDestroy().

Y moBHOMY XKHUTTE€BOMY ITUKJI Service iCHY€ JBa BKJIAJICHUX ITUKIIN:
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1. TloBue xwutTs Service — II€¢ MPOMDKOK MK MOMEHTOM BUKIUKY METOIY
onCreate() i momentom mnoBepHenns onDestroy(). Ilomiono mo Activity, mis Services
3IIHCHIOIOTH IMOYATKOBY iHimiamizamiro B onCreate() i 3BiIbHAIOTH BCi 3aliHATI HUM pECypCH B
onDestroy();

2. AxTuBHE XUTTA Service — MOYMHAEThCA 3 BUKIMKY MeToxy onStart(). [{romy
MeToay nepenaerbest 00’ ekT Intent, sikuii nepenaBases B startService().

Sk 1 Activities, Services 3amycKalOTbCsS B TOJIOBHOMY ITOTOIII MPOIieCy AoaaTky. Tomy
iX cimijg 3amyckaTH B OKPEeMOMY IOTOIIl, 1100 BOHM HE OJIOKYBajau Hi 1HIII KOMIIOHEHTH Hi

iHTepdeiic KopucTyBaya.

4.1.2 Broadcast receivers

Broadcast receiver — 1e KOMIIOHEHT, SIKMH PO3CHJIA€ 1 pearye Ha MIMPOKOMOBHi
noBinomieHHs. [IpuKiIazoM NIMPOKOMOBHUX KOMIIOHEHTIB MOXKYTh OYTH: TIOBIJOMJICHHS IIPO
nepexiJ Ha JiTHIA/3MMOBHIA Yac, TOBIJOMJICHHS PO MiHIMaIbHUH 3aps/i OaTapei i T. 1.

Broadcast receiver He BigoOpaxkye Ha eKpaHi KOPUCTYBAlbKUil iHTEep(eic, ane Moxe
3anmycTUTH Activity Tpu OTpUMaHHI TIEBHOTO TMOBIJOMIIEHHS a00 BHUKOPHCTOBYBATH
NotificationManager [uist 3ady4deHHs yBarum KopucTyBada. IIpuBepHyTH yBary KopucCTyBaya
MOYKHA, HaIpUKJIa/l, BiOpali€eo IpUCTPOIO, MPOTPaBaHHSIM 3BYKY a00 MUTOTIHHSIM CIIalaxy.

[IpuiiMad IIMPOKOMOBHUX TOBIJOMJIEHb Ma€ €JUHUA METOJl JKUTTEBOTO IUKIY:
onReceive(). Koau mmMpoKOMOBHE TMOBiIOMJIEHHS TpHOyBae 10 ojaepkyBaua, Android
BUKJIMKAE oro meromoM OnReceive() i mepemae B Hboro o0’ekt Intent, Mo MiCTUTH came
noBiioMieHHs. llpuiiMad MIMPOKOMOBHUX TMOBIJOMJIEHb € aKTHMBHUM TUIBKM IIiJ] 4Yac
BUKOHaHHs Lboro meroxy. Ilpomec, sxuii B nanuii yac BukoHye Broadcast receiver, €
NPIOPUTETHUM TpoliecoM 1 Oyne 30epexeHUM, OKpIM BHIQJAKIB TOCTpPOi HecTadi mam’sTi B
cucTeMi.

Komu nporpama moBepTaeTbest 3 ONReceive(), mpuiiMay ctae HEaKTHBHUM 1 cHCTeMa
BBaXKae, 1m0 pobota oO0’exkta Broadcast receiver 3akiHueHa. IIpomec 3 aKTUBHUM
IIMPOKOMOBHUM OJIep>KyBaueM 3axXMIICHWH BiJ| 3HUIIEHHS cucTteMoro. OnHak Mmpolec, Lo
MICTUTh HEaKTHBHI KOMIIOHEHTH, MOK€ OyTH 3HHUIICHUH CHCTEMOIO B OyJb-SKUH MOMEHT,

SKITO T1aM SATh, Ky BIH BUKOPUCTOBYE, Oy1e HEOOX1/IHA JJIs 1HIINX MPOIIECIB.
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4.1.3 Content providers
Content providers HagalOTh JOCTYI J0 JaHWUX (YATAHHS, JOJAaBaHHS, OHOBJICHHS).
Content provider MoXe HamaBaTH JOCTYII JO JaHUX HE TUIBKK CBOTO JIOJATKy, a W 1HIIUX.

Jlani MOKyTh po3MilllyBaTUCA B (pailyioBiil cucTemi uu B 0a3i TaHUX.

4.2 Activity

4.2.1 MonsTTa Activity

Kito4oBUM KOMIIOHEHTOM CTBOPEHHS Bi3yaJbHOTO iHTep(deicy B A0AATKY € activity
(akTuBHICTH). YacTo activity acoIlilOe€ThCS 3 OKPEMHUM €KpaHOM abo BIKHOM JOJAaTKy, a
nepeMUKaHHs MIX BiKHaAMH OyJie BiOyBaTuCs SIK MEpEMIlIeHHs BiJ OJHI€T activity 0 1HIIO].

JlonaTok MOXe BKJIFOUATH OJIHY a0o0 JieKiibKa activity (puc. 4.1).

Application
Activity Activity Activity
View
View
View View
View
View

Pucynoxk 4.1 [IpencraBneHHs 101aTKy sk Habopy activity

Bci 06’extu activity e 06’ekramu kimacy android.app.Activity, skuii MiCTUTH 6a30BY
dyHKIiOHAMBHICTE U Bcix activity. Sk mpaBwio activity ycnmaakoBYHOTbCsS Bij Kiacy
AppCompatActivity skwuii, ycriaakoBye 06a3oBuii kimac Activity:
public class MainActivity extends AppCompatActivity {

I/ BmicT KiTacy

4.2.2 ’KurreBmii muka Activity
Bci nogatkum Android MaroTh CTpOro BH3HAYCHHN >KUTTEBMU UK. [lpu 3amycky

KOpPHUCTYBaueM JOJATKy OIepaliiiHa CHUCTeMa HaJa€ I[bOMY JI0JaTKy BHUCOKUH MPIOPHUTET.
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KoxxHa mporpama 3amyCKaeTbcs y BUIJISAI OKPEMOTO MpoOIlecy, IO J03BOJIIE CUCTEMI
Ha/aBaTH OJHMM IHpOIlecaM BHILMI NPIOPUTET, HA BIAMIHY BiJ IHIIMX. 3aBISKH IbOMY,
HalpuKIag, Tpu poOOTI 3 OJHUMHU JOJATKaMHU He OJIOKYIOThCS BXimHl a3BiHKH. [licis
MPUIIMHEHHS POOOTH J0JATKy, CUCTeMa 3BLIbHSE BCl MOB’sA3aH1 3 HUM PECYPCH, MEPEBOIUTH
JOJIATOK Y pO3pPsi HU3bKOIPIOPUTETHOTO 1 3aKPUBAE HOTO.

Bci 00’exTH activity, siki € B J0JaTKy, YIPaBISIOTbCS CHCTEMOIO y BHUIJISIII CTEKa
activity, sikuii Ha3uBaeThesl back stack. Ilpum 3amycky HOBOi activity BOHa MOMINIAETHCSA Ha
BEpILKHY CTEKY 1 BUBOJUTHCSA HA €KpaH MPUCTPOIO, MTOKU HE 3’SIBUThCS HOBa activity. Komu
MOTOYHA activity 3aKiH4ye CBOIO pOOOTYy (HANPHUKIIAA, KOPUCTYBAU 3aKpPHBAE MPOTpamy), TO
BOHA BUJIANSETHCS 13 CTEKy, 1 BIIHOBIIOE poOOTY Ta activity, sika padimie Oyja APyrom B
crerl.

[Ticns 3amycky activity IpOXOAUTH yepe3 psll MOJid, Ki 0OpOOISIOTECS CUCTEMOIO 1
JUTsE OOPOOKH SIKHX ICHYE PsIi 3BOPOTHUX BHKIIMKIB:
protected void onCreate(Bundle savelnstanceState);
protected void onStart();
protected void onRestorelnstanceState(Bundle savelnstanceState);
protected void onRestart();
protected void onResume();
protected void onPause();
protected void onSavelnstanceState(Bundle savelnstanceState);
protected void onStop();
protected void onDestroy();

CxemMaTHYHO B3a€MO3B’S30K MDK YycCiMa IIMMU 3BOPOTHUMH BHKJIMKAMH MOYXKHA
NPEJCTaBUTH TaK, SIK 1€ 3po0seHo Ha puc 4.2.

Tyt onCreate() — nepuiuit MeTO, 3 IKOTO MOYMHAETHCS BUKOHAHHS activity. Y mbomy
Meroai activity mepexonutb B crtaH Created. lleit meron o000B’SI3KOBO TOBHHEH OyTH
BU3HAYCHUN B Kjaci activity. Y HbOMy BiZIOyBa€ThCsl MOYATKOBE HaJAIITyBaHHS activity.
30KkpeMa, CTBOPIOIOTHCS 00’€KTH Bi3yalibHOTro iHTepdeiicy. Lleit meron oTpumye 00’€KT
Bundle, sikuii MicTUTB TIONIEpeIHIN cTaHy activity, K10 BiH OynB 30epexxeHuit. Skio activity
3aHOBO CTBOPIOETHCS, TO JaHUM 00’ €kT Mae 3Ha4ueHHs null. SIkmo x activity Bxke panime Oyna
CTBOpEHa, ajie nepedyBaja B MPU3YNIMHEHOMY CcTaHi, To bundle MicTuTh MoB’A3aHy 3 activity
iH(popMallio.

B wmeroni onStart() BinOyBaeTbcs MiArOTOBKA 10 BUBEICHHS activity Ha eKpaH

npucTporo. Sk mpaBuio, 1el METOJ He BHMarae MepeBU3HAYEHHS, a BCIO poOOTYy pOOUTH
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BOynoBanuii xon. Ilicnmst 3aBepiieHHS poOOTHM MeToay activity BimoOpa)kaeTbcs Ha eKpaHi,
BUKIIMKAETHCS MeTOT ONResume(), a activity mepexoauts B ctaH Resumed.

[Ticns 3aBepienns meroay onStart() BUKIHKaeThcs MeTo ONRestorelnstanceState(),
SKUWA TIpU3HAYEHUW JUIs BITHOBJICHHS 30epexeHoro craHy 3 o0’ekta Bundle, sxuii
nepeaaeThCsl B SKOCTI Mapamerpa. AJle Ciii BpaxoBYBaTH, IO IEH METOA BUKIMKAETHCS
TiNBKH TOAL, Koyiu Bundle He nopiBHioe null i micTuTh panime 30epexenuii ctad. Tak, npu
MepuioMy 3armycky mnporpamu 1ei o0’ekt Bundle marmme 3nauenHs null, Tomy i mMeron

onRestorelnstanceState() He BUKITUKATHMEThCSI.

Janyck
Activity
v

onCreate()

onStart() - onAestart()
KopucTyeay # i

nepexoavTs A0
Activity OHHET me()

HonaTok Activity
3aKPUTO BMKOHYETbCH

Ha ekpaHi ¥ABNAETLCA

iHwe Activity Kopncrysas
. ‘ NOBEPTAETLLA
ﬂo,qaj{y i3 BHLLAM Ao Activity
NpIOPUTETOM onPause() _—
noTpibHa nam'ATe I
Activity cTae KopwcTyeau
HEBWOMMOKD nepexoanTs
+ Ao Activity
onStop() J

I
Activity zakiHuye pofoTy
afo 3HUWYETECA

v

onDestroy()

}

3aKiH4eHHA
poboTtn Activity

Pucynok 4.2 XXurresuii nukn activity
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IMpu Buximmky wmerony OnResume() activity nepexoauTh B craH Resumed, a
KOPUCTYBa4 MOKE 3 HEI0 B3aeMogisATH. | BIacHe activity 3aiMIIaeTscsi B I[bOMY CTaHi JIOTH,
MIOKA BOHA HE BTPATHTh (POKyC, HAMPHKIAA, BHACTIAOK MEpEeMUKaHHS Ha 1HITY activity abo
IIPOCTO Yepe3 BUMKHEHHS €KpaHy IPUCTPOIO.

SIKI10 KOpUCTYBa4 BUPIMIUTE NEPENTH 10 1HIIOT activity, TO CUCTeMa BUKIMKAE METOJ
onPause(). ¥ mpomMy MeTOAi MOXHA 3BUIBHATH BHUKOPHCTOBYBAaHI PECYpCH, MPUIUHITH
MIPOIIECH, HANPUKIIA, BIATBOPEHHS ay/io, aHIMallli, 3ymuHATH poOOTy KaMepH (SKIIO BOHA
BUKOPUCTOBY€ETHCS) 1 T.H., UIsl TOrO, 1100 BOHM MEHIIE MO3HAYaJIMCs HA MPOJYKTUBHOCTI
CHCTEMH.

Azne Tpeba BpaxoByBaTH, 110 Ha poOOTY JJAHOTO METOJY BiIBOIUTHCS TyXKE Majo 4acy,
TOMY HE BapTo TYT 30epiratu sKich JaHi, 0COOIMBO SKIIO MPHU IIbOMY MOTPIOHO 3BEpHEHHS 10
MepexKi, HapUKIIad, BiIMIpaBKa JaHUX IO IHTEPHETY, a00 3BepHEHHS 0 0a3u JaHuX.

[Ticns BUKOHAHHS LOTO METOJY activity cTae HEBHIMMOIO, HE BiJOoOpakaeTbcs Ha
€KpaHi, aje BOHAa BCE Ie aKTUBHA. | KO0 KOPUCTYyBad BUPILNIMTH MOBEPHYTHCSA IO Li€l
activity, To cucTemMa BUKJIMYe 3HOBY MeTo onResume(), i activity 3HOBY 3’SIBUTHCSI Ha €KpaHi.

[Hmmit BapiaHT poOOTH MOXKE€ BUHUKHYTH, SKIO panToOM CHUCTeMa 0auuTh, L0 IS
poOOTH aKTHBHUX HOAATKIB HEOOXigHO Oinbine mam’sTi. I cmcrema Moke cama 3aBepIIMTH
MOBHICTIO POOOTY activity, sSika HEBUAMMA 1 3HAXOAUTHCA B (oHI. AOO KOPUCTYBA4 MOXE
HaTUCHYTH Ha kHomKy Back (Hazam). B mpoMy Bumangky y activity BUKJIMKA€TbCS METOJ
onStop().

Metox onSavelnstanceState() Buxnmkaetscs miciast Metonay onPause(), ame 10
Bukinky onStop(). ¥ onSavelnstanceState mpoBoauThCsi 30€pekeHHs CTaHy MpOrpamMu B
nepeaaHui B sikocTi mapamerpa o0’ekt Bundle.

B wmeromi onStop() activity mepexoauth B cTaH Stopped. Tyt ciig 3BUIBHUTH
BUKOPHCTOBYBaHI peCypcH, siKi He OTpiOHI KOPUCTYyBaveBi, KOJIM BiH HE B3a€EMOJIE 3 activity.
TyT Takox MokHa 30epiraT JaHi, HapUKJIal, B 0a3y JaHUX.

[Tpu upomy B crani Stopped activity 3amumaeTbest B mam’sTi PUCTPOLO, 30epiraeTbes
CTaH BCiX eleMeHTIB iHTepdeiicy. Hanpuknan, skio B TekcroBe nose EditText OyB BBeaeHuit
SKMICh TEKCT, TO MICJIs BIAHOBJIECHHS poOOTH activity 1 mepexofy ii B ctan Resumed mMu 3HOBY
1no0ayrMo B TEKCTOBOMY IOJI1 paHille BBEACHUN TEKCT.

SIkmo micns BUKIMKY MeToay onStop() KOpHCTyBad BHPILIMTH MOBEPHYTHUCS [0
KOJIMIIHBOT activity, Toai cuctema Bukimde metoa onRestart(). Skmio x activity MOBHICTIO
3aBepIlnIa CBOIO POOOTY, HANPHKIAL, BHACTIIOK 3aKPUTTS IMPOrpaMH, TO BHUKIUKAETHCS

metoa onDestroy().
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3aBepinyerbesi podboTa activity Bukiamkom Metony onDestroy(), sikuii BigOyBaeThCs
a00 SIKII0 cUCTeMa BUPILIUTH 3aBEPIIUTH poOOTYy activity, abo npu BUKIHKY MeToay finish().

Takox ciia 3a3HAYUTH, IO MPU 3MiHI OpIEHTAIlll €eKpaHy CHCTeMa 3aBepInye activity i
IOTIM CTBOPIOE ii 3aHOBO, BukiIuKa4u meToz onCreate().

B minomy mepexin Mixk cTaHamu activity MOXHA MPEJICTaBUTH HACTYITHOIO CXEMOIO

(puc 4.3):

]

onResume () T onPause()
‘ onResume () l
Started [ Paused |
[ ]
onStart() I onStop()
onStart() l

| L Stopped
1
onCreate() Destroyed onDestroy() |

Pucynok 4.3 Jliarpama nepexo/iiB Mix ctanamu Activity

Po3risiHeMO jeKkijbka THUIOBUX CHUTyalliil. SIkimo Mu mparmroemo 3 Activity i motim
NePEeMUKAEThCSl HA IHIIY IMporpaMmy, ad0 HaTHCKaeMO Ha KHonky Home, to y Activity
BUKJIMKAETHCSl HACTYITHHI JIAHIIOXKOK MeToiB: onPause()->onStop(). Activity nmepexoauTs B
cran Stopped. fIkio kopucTyBad BHPILIMTH MOBepHYTHCS 10 ACtiVity, To BUKIHKAa€eTbCSI
HACTYITHHI JIAHITFO)KOK MeToiB: onRestart()->onStart()->onResume().

IHma TMmoBa cuTyallis, KOJIM KOPUCTYyBad HaThuckae Ha kHomky Back (Hasanm), To
BUKJIMKAETHCS HACTYNMHHUE JaHIoxkok onPause()->onStop()->onDestroy(). B pe3syabrari
Activity s3Humnyetscst. SIKIIO MH panmToM 3axoueMo TOBepHyTHCs 10 Activity uepes
JMCIieTyep 3a7a4 abo 3aHOBO BIIKPHUBINK J0JATOK, TO activity Oyme 3aHOBO ImepecTBOPEHO

HIIIXOM BUKJIMKY MeTo1iB OnCreate()->onStart()-> onResume().

4.2.3 YnpasiiHHSI KUTTEBUM IUKJI0M Activity
Mu MoOXeMO KepyBaTH TMOIISIMH JKUTTEBOTO LUKy activity, mnepeBU3HAYMBIIH
B1IMOB11HI MeToau. Hanmpukmnan:
public class MainActivity extends AppCompatActivity {
private final static String TAG="MainActivity";
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@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
Log.d(TAG, "onCreate");

@Override

protected void onDestroy(){
super.onDestroy();
Log.d(TAG, "onDestroy");

¥

@Override

protected void onStop(){
super.onStop();
Log.d(TAG, "onStop");

¥

@Override

protected void onStart(){
super.onStart();
Log.d(TAG, "onStart");

¥

@Override

protected void onPause(){
super.onPause();
Log.d(TAG, "onPause");

¥

@Override

protected void onResume(){
super.onResume();
Log.d(TAG, "onResume");

@Override
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protected void onRestart(){
super.onRestart();
Log.d(TAG, "onRestart™);

@Override

protected void onSavelnstanceState(Bundle outState){
super.onSavelnstanceState(outState);
Log.d(TAG, "onSavelnstanceState");

@Override

protected void onRestorelnstanceState(Bundle savedInstanceState){
super.onRestorelnstanceState(savedInstanceState);
Log.d(TAG, "onRestorelnstanceState");

JInst noryBaHHs MOAIN TYT BUKOPUCTOBYeEThCs kiac android.util.Log.

B nanomy Bumanaky oOpoOIIsitoThCs BC1 KIFOYOBI METOJIM KUTTEBOTO HUKITY. OO0poOKa
3BOJUTHCS 10 BUKIHMKY MeToay Log.d(), B sikmii mepenaetbess TAG — BHIAAKOBE 3HAYCHHS
psiziKa i psIoK, sIKMii BUBOAMTRCS B KoHcoui logcat Buu3y cepenouiia Android Studio y BikHi
Android Monitor. SIkio 1 KOHCOJb 32 3aMOBYYBAHHSM MPUXOBaHA, TO il MOXKHA BIIKPUTH
uepe3 nyHKT MeHto View->Tool Windows->Android Monitor. ITix yac 3amycky nporpamu Mu

3MoxeMo mobauuTy y BikHi logcat Bijmaromkysasbny iHdopmariito (puc. 4.4).

Android Monitor - 2N
LGE Nexus 5X Android 7.1.1, API 25 n com.example.eugene helloapplication (11447) n
P ~,
i& logeat | Monitors Debug n IE‘\' J Regex | Show only selected application n
o ﬁﬁ 01-24 18:09:50.947 11441-11441/com.example.eugene.helloapplication W/art: Before Indroid 4.1, method ar
@& _ 01-24 18:09:51.052 11441-11441/com.example.eugene.helloapplication D/Mainlctivity: onCreate
- EEH 01-24 18:09:51.053 11441-11441/com.example.eugene.helloapplication D/Mainfictivity: on3tart
ot 01-24 18:09:51.054 11441-11441/com.example.eugene.helloapplication D/Mainfctivity: onResume
Q) 01-24 18:09:51.078 11441-11441/com.example.eugene.helloapplication D/Mainfctivity: onPause
01-24 18:09:51.082 11441-11441/com.example.eugene.helloapplication D/Mainlctivity: onSavelnstanceState
? Eg 01-24 18:09:51.083 11441-11441/com.example.eugene.helloapplication D/Mainletivity: onStop
01-24 18:09:51.117 11441-11475/com.example.eugene.helloapplication I/Adrenc: QUALCOMM build

Build Date

Pucynox 4.4 BignaropkyBanbHa iHOpMaiis y BikHi logcat cepenosumma Android Studio
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4.2.4 3amyck Activity

[Tpu opranizamii B3aemonii Mk pi3HMMH 00’ekTamu activity KIrO4oOBHM KilacoMm €
android.content.Intent. Bin mpeacrasisie co00i0 3amady, Ky MOBHHEH BHKOHATH J0JATOK.
Hexaii Mu m00aBuan B IPOEKT HOBY mycTy activity 3 im’sm SecondActivity. Ilicis uporo B
daitni manidecty AndroidManifest.xml mu 3Moxemo 3HAMTH BIAMOBIAHUN PAIOK:
<activity

android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
<[activity>
<activity android:name=".SecondActivity"></activity>

Tyt mis MainActivity B enementi intent-filter BU3Ha4eHO iHTEHT-QIIBTP, B SKOMY
enmemenT <action android:name="android.intent.action.MAIN" mpezacraBiisie rojJOBHY TOUYKY
BXOJZly B 10oAaToK. To6To MainActivity 3aMHMIIa€EThCsI OCHOBHOIO 1 3aITyCKAETHCS JOJIATKOM 3a
3amoBuyBaHHsIM. J[ns SecondActivity mpocto Bka3aHo, 110 BOHA € B MTPOEKTI, 1 HISKUX intent-
GinbTpiB I HET HE 3aaHO.

g toro, mo6 3 MainActivity 3anmyctutu SecondActivity, cii BUKIUKATH METOJ
startActivity():

Intent intent = new Intent(this, SecondActivity.class);
startActivity(intent);

Sk mapametp B meton StartActivity() mepemaetscs 00’ext Intent, sikuii npuiimae aBa
napameTpu: action (zito abo 3aBaaHHs) 1 data (mepenani B 3ajady AaHi). B sikocTi mapamerpa
action MoXe BUCTYyMaTu 0arato MOXIMBUX Jii. B maHomy BUNaAKy BUKOPHCTOBYETHCS Jif
ACTION_MAIN, skf 3anaetscs korctantor "android.intent.action. MAIN".

Tenep po3ristHEMO peanizailito nepexoay Bia oaHiel Activity mo iumoi. [Jns mporo B
daiini activity_main.xml (to6to B inTepdeiici mis MainActivity) BU3HAYMMO KHOIKY:
<Button

android:id="@+id/navButton"
android:textSize="20sp"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="TIepetitu 10 SecondActivity
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android:onClick="onClick" />
Hns 3amycky SecondActivity i3 MainActivity mpu HaTHCKaHHI Ha IO KHOIKY
HEOOX1THO HAIMCaTH HACTYITHUMA KOJI:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
¥
public void onClick(View view) {
Intent intent = new Intent(this, SecondActivity.class);

startActivity(intent);

4.3 Ilepenaua nanux mMizk Activity

Jlns nepenaBaHHs JaHUX MDK JIBoMa Activity BUKOpUCTOBYeTbes 00’ ekT Intent. Uepes
ifioro meroj putExtra() MoxxHa niepeaaTH KJr04 i OB’ si3aHE 3 HUM 3HAUCHHSL.

Hamnpukinan, nepegada 3 motounoi activity B SecondActivity crpiuku "Hello World" 3
kimoueM "hello" moxe BUTTIsIIATH Tak:
Intent intent = new Intent(this, SecondActivity.class);
intent.putExtra("hello™, "Hello World");
startActivity(intent);

Jliig mepenaBaHHs JaHUX 3aCTOCOBYEThCsS MeToJ putExtra(), skuil 103BoJIsiE nepeaaTu
JaHl HaWmpocTtimmx TumiB — String, int, float, double, long, short, byte, char, macuBu 1ux
TUIIB, 200 00’ eKT iHTEepdeiicy Serializable.

[Ilo6 oTpuMaTH BiampaBieHi JaHi Npu 3aBaHTaxeHHI SecondActivity, MoxHa
ckopucratucs metofoM get(), B sikuil nepenaeTbest Kirod 00’ €KTa:
Bundle arguments = getIntent().getExtras();
String name = arguments.get("hello").toString();

3anexHO BiA THUIY JaHUX, IO NEPeAaloTbes, MPU OTPUMAHHI MH MOXKEMO
BUKOPHCTOBYBATH psiJi MeTo/iB 00’exta Bundle. Bei BoHM B SKOCTI mapamerpa MpUAMArOTh

Kkir04 00’ ekta. OCHOBHI 3 HUX:

52



e get (): yHIBepcaJIbHHI MeTO, IKMI TToBepTae 3HadeHHs Tury Object. BinmosinHo
10JIe OTPUMAHHS JJaHe 3HAaUYeHHS HeOOX1THO MEePETBOPUTH JI0 TIOTPIOHOTO THITY;
e getString(): moBeprae 00’ ekt THITY String;
e getInt(): moBeprae 3HaYeHHS THITY INt;
e getByte(): moBeprae 3HaucHHs TUIy byte;
e getChar(): moBeprae 3HaueHHs TUIy char;
e getShort(): noBeptae 3HaueHHs TUIy Short;
e getLong(): moBeprae 3HaucHHs Uy long;
e getFloat(): moBeprae 3nauenns tumy float;
e getDouble(): moBeprae 3nauenns tumy double;
e getBoolean(): moseprae 3HaueHus tumy boolean;
e getCharArray(): moBepTae macuB 00’ekTiB char;
e getintArray(): moBeprae MacuB 00’€KTiB INt;
e getFloatArray(): moBeprae macuB 00’exTiB float;
e getSerializable(): moBeprae 06’exT inTepdeiicy Serializable.
Jns mepenavi JaHWX CKIQJHUAX THUIIB BHKOPHCTOBYETHCS MEXaHI3M cepiamizarii.
Hexaii B mpoekri € kitac Product, sikuii peanisye inrepdeiic Serializable:
public class Product implements Serializable {
private String name;
private String company;
private int price;
public Product(String name, String company, int price){
this.name = name;
this.company = company;

this.price = price;

[1{06 mepenatu oro B inmry activity cimijg HamucaTH KO:
Product product=new Product(name, company, price);
Intent intent=new Intent(this, SecondActivity.class);
intent.putExtra(Product.class.getSimpleName(), product);

startActivity(intent);
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B skocti Kmoya  TYT  BUKOPUCTOBYETHCS  PE3YyJibTaT  BHUKIUKY  METOIY
Product.class.getSimpleName(), sikuii o cyri nmoBeprae Ha3By kiacy. [1{o6 orpumaru 00’ exT
tuny Product coix nanucaru:
public class SecondActivity extends AppCompatActivity {

@Override
protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

TextView textView = new TextView(this);
textView.setTextSize(20);
textView.setPadding(16, 16, 16, 16);

Bundle arguments = getintent().getExtras();
final Product product;
if(arguments !'=null){
product = (Product)
arguments.getSerializable(Product.class.getSimpleName());
textView.setText("Name: " + product.getName() + "\nCompany: " +
product.getCompany() +
"\nPrice: " + String.valueOf(product.getPrice()));
}

setContentView(textView);

54



JEKIIA 5. OCHOBU NPOEKTYBAHHSA IHTEP®ENUCY
HHPOI'PAMUA

5.1 KomnoHeHTH eKpany

I'padiunnit intepdeiic kopucryBada € iepapxieto 00’ekriB android.view.View i
android.view.ViewGroup. Koxen 06’ekt ViewGroup npejcraBise co00oe KOHTEHHep, KUK
MICTUTh 1 BIOPSAKOBYE NOYipHI 00’e¢kTH View. 30Kpema, 10 KOHTCWHEpIB BITHOCIThH Taki
enemeHTH, sk RelativeLayout, LinearLayout, GridLayout, ConstraintLayout 1 ps iHIIHX.

IIpocti 06’ekT View € eleMeHTaMM YNpPaBIiHHS Ta iHIII BiKETH, HAIPUKIAL,
KHOITKH, TEKCTOBI ITOJISI 1 T. JI., 9epe3 sIKi KOPUCTYBAY B3aEMOJIIE€ 3 TIPOTPaMOIO.

binbuicTe Bi3yanbHHUX €JIEMEHTIB YCIAaJKOBYIOThCS Bijl Kiacy View, Taki sIK KHOIIKH,
TEKCTOBI MOJIS Ta 1HIII, 1 pO3TAIIOBYIOTHCS B makeTi android.widget.

Po3miTka BU3HAYae Bi3yallbHY CTPYKTYpPY KOPHCTYBaIbKoro inTepdericy. BcranoButn
PO3MITKY MOXHa JIEKUTbKOMa CIIOCO0aMH:

1. CtBopuTH €NeMEHTH YIPaBIiHHS IPOrPaMHO B KO Java,;

2. Oronocutu enementu intepdeiicy B XML

3. Toennanns 000x crocoGiB — 0a30Bi eIeMEHTH PO3MITKM BH3HauuTH B XML, a
peliTa 1o1aBaTH i Yac BUKOHAHHA JOAAaTKY IPOTrPaMHUM CIIOCOOOM.

Haiikpamum € miznxin, 3a skoro Bi3yaslbHUH iHTepdelic onucyeTbes B ¢ainax xml, a
BCS 1OB’s[3aHa 3 HUM JIOTIKa — B KJaci activity. TakuM YHHOM MM JIOCSTaEMO PO3MEKYBAaHHS

iHTepdeicy 1 JIOTIKM 10AaTKa, iX JIerie po3po0iasaTH 1 MoaudiKyBaTH.

5.2 BusnauenHs intepeiicy y daiiai xml. ®aiiaun layout

Y nopmarkax mig Android Bi3yanbHMM 1HTepQEHC YacTO 3aBaHTAXKYETbCS 13
cnemianbHUX (aimiB xml, gxi 30epiraoth po3MmiTky. Lli ¢aiinu € pecypcamu poO3MITKH.
[Toni6Huit miaxin Harajaye CTBOpEHHsS BeO-cailTiB, koiu iHTepdeiic omucyeTbes B (Qaiimax
html, a norika mporpamu — B K0i javascript.

@aitnu po3MiTku rpadiyHoro iHTepdeicy po3TalloBYIOTHCS B MPOEKTI B KaTanosi
res/layout.

ITpu ctBOpeHHi po3miTku B XML citijy 1oTpUMyBaTHCS ACSSIKUX MPABUIL: KOXKEH (aiii
PO3MITKM TIOBUHEH MICTHUTH OJMH KOPEHEBHUI €J1eMEHT, KWW MOBUHEH MPEACTABIATH 00’ €KT

View a6o ViewGroup.
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IMpu xommimanii koxkeH XML-¢aiin po3MiTKM KOMIOUTIOETBCS B pecypc View.
3aBaHTaXEHHS pecypcy pO3MITKH 3iiicHIoeTbess B meroni Activity.onCreate(). 1{o6
BCTAHOBUTH PO3MITKY JUIsS IIOTOYHOIO 00’€KTa activity, Tpeba B meton SetContentView() sk
napameTp rnepeaTH MOCUIaHHS Ha Pecype pO3MITKH.

JlJis oTpUMaHHS TOCWJIAHHS Ha pecypc B Kol Java HeoOXiTHO 3acTOCyBaTH BHpa3
R.layout.[Ha3Ba pecypcy]. Hasa pecypcy layout moBuuHa 306iratucst 3 im’sm (aiimy.
Hanpuxnan;
public class MainActivity extends AppCompatActivity {

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

3a3BUyYail B MPOEKTI € JeKibKa pi3HuX pecypciB layout (puc. 5.1). Sk npaBuio, KoxxeH
oKpeMuii kiac Activity BUKOpUCTOBYe cBiil ¢aitn layout. Ane ans omHoro kiacy Activity

MO>KHA TaKO’K BUKOPUCTOBYBATHCS JIEKUIbKA pi3HUX (aitniB layout.

drawable

e [ : ot Fic/Class
layout ] A
4 Link C++ Project with Gradle Layout Resource File

s activity_main.m 5 .
; ample Data Directory
mipmap-anydpi-v2i # Cut Ctrl+X

mipmap-hdpi & Copy crec = Fle -
mismas-mdppi Copy Path CtrleShift+C | = ;‘I:Z: File Ctrl+Alt+ Shift+Insert
mipmap-xhdpi Copy Reference Crl+ Alt+Shift+ C i
mipmap-xchdpi O Ppaste Ctrley | 8 Cr+ Class
mipmap-iechdpi Find Usages Al+ET | C/C++ Source File
values Find in Path... Cirl+Shiftef | A C/C++ HeaderFile

= e AndroidManifest.oml anlarp_in Dath. CtrleShiff+R Image Asset

Pucynok 5.1 [lonaBanus HoBoro ¢aiina layout B mpoekt

Hns moctymy 1o enemeHTiB 1o arpubyry 1id kmac Activity mae wmeron
findViewByld(). VY wmeii wmerom mnepemaeThcs ineHTU(DIKATOp pecypcy Yy  BHUIIISLII
R.id.[ioenmugpixamop_enemenmy]. lleit Meton moBepTae 00’ekT View — 00’€KT 0a30BOTO
KJacy JUIsi BCIX €JEMEHTIB, TOMY pe3yJdbTaT METOAy IIe HEOOXIJHO TIPHUBECTH 10
BIIMOBITHOTO THUMy. [lami MM MOXeMO MaHIMyJoBaTH UM ejaemMeHToM. Hampukman, mus

TCKCTOBOT'O ITOJIA
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<TextView android:id="@-+id/header"
android:text="Second Activity"
android:textSize="26dp"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />

MO>KHa 3MIHMTH TEKCT:

public class MainActivity extends AppCompatActivity {

protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

I/ BcTaHOBIIFOEMO B SIKOCTI iHTEepdeiicy daitn Second_layout.xml

setContentView(R.layout.second_layout);

Il orpumyemo enement textView
TextView textView = (TextView) findViewByld(R.id.header);
/] 3MiHIOEMO TEKCT

textView.setText("Hello Android!™);

TyT BaxiIMBO, MO TMOIIYK €JIeMEHTa BiAOYBaeThCS TMiCIAS TOTO, SK B METOl
setContentView() Oyna BCTaHOBIIEHa pO3MITKa, B SKid IIel Bi3yalbHHUH €lIEMEHT OYB

BU3HAYECHU.

5.3 I'pagiuni moxkmmuBocti Android Studio

Android Studio wmae mOTY)XHUH IHCTpYMEHTapiil, SKHIA MOJETIIYE PO3POOKY

rpagigHoro iHTepdeiicy (puc. 5.2).
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5 activity_main.aml © MainActivity java -
a

om
o

Palette Q& — & & OPkelv =29+ ©AppTheme~ & Default (en-us) v Attributes

Common ConstraintLayout (oY LT U T < nameBox

T Guideline (Horiz..
Guideline (Vertic...

i nameBox

LinearLayout (h. nameBox Declared Attributes + =
»

LinezrLayout (ve...

Layout
FrameLayout
TableLayout layout_width match_parent -
TableRow

Space

layout_height wrap_content ~

Iayout_weight

visibility ~
K visibility =
Common Attributes

inputlype * TODO

hint Bocaims in's

style @style/Widget AppCompat | ¥
singleLine a

selectAllonFocus -]

W e

Ftext

contentDescription
textappearance @android:style/TetAppear: | ¥
alpha

Al Attributes

Pucynox 5.2 Hactuna Android Studio, npusHauena st po3podku inrepdeiicy mporpamu

Mu Moxemo Binkputy Qaiin activity_main.xml i Buu3y 3a qornomororo kaonku Design
NEPEKIIIOYUTUCS B PEKUM Ju3aliHepa i3 rpadiyHUM IpeACTaBICHHAM iHTepdeicy y BUIIsII
eckizy cmaptdoHa.

3niBa Oyne 3HAXOAWUTHUCS TAHENb IHCTPYMEHTIB, 13 SIKOI MH MOXEMO IMEpPEHOCUTH
NOTPIOHMI eJeMEeHT MHUIIKOI Ha ecki3 cmaprdoHa. [Ipu 1poMy BCi mepeHeceHl eneMEeHTH
OyayTh aBTOMAaTHYHO jgojaBaTucs B daitnm activity main.xml. 3a gomomoror wmwin mMu
MO’KEMO 3MIHIOBATH MO3UIIOHYBAHHS BXKE JIOJIAHUX CIIEMEHTIB.

Cmpaga Oyne BikHO Properties — maHens BIacTHBOCTEH BHJIIJIEHOTO eneMeHTa. TyT Mu
MOKEMO 3MIHHTH 3HAYE€HHS BJIACTUBOCTEH eneMeHTa. | 3HOBY K Taku micis 3MiHU
BJIACTMBOCTEH 3MiHUTBCS 1 BMICT (haiiry activity_main.xml.

To6T0 mpu Oynb-SKHX 3MiHAX B PEKHUMI JU3aliHepa B1I0yBaTUMETbCS CHHXPOHI3aLlIA 3
daiiom activity_main.xml. I{e Bce oaHO, 110 MU BpYYHY 3MiHIOBaIH O KO O€3MOCEpEIHBO B

daiii activity_main.xml.

5.4 Pi3Hi BapiaHTH KOMIIOHYBaHHsI eJleMeHTiB iHTepdeiicy (Layout)

5.4.1 LinearLayout

Konreitnep LinearLayout npexacrasnsie 06’ekt ViewGroup, sikuii BOOPSIKOBYE BCi
JIOYIpHI €JIeMEHTH B OJHOMY HampsMKY: IO TOpH30HTali abo mo BepTukaii. Bee enemenTH
PO3TAIIOBYIOTHCS OMH 32 OJHUM. HampsMOK po3MITKM BKa3yeThCs 3a JOMOMOTrOI0 aTpudyTa

android:orientation.
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SIkmio, HampuKIan, OpieHTalis pO3MITKM BepTukaibHa (android:orientation =
"vertical"), To Bci €JIeMEHTH PO3TAIlIOBYIOTHCS B CTOBITYMK — MO OJHOMY €JIEMEHTY Ha KOXKCH
psamok. SIkiio opienraris ropusonTtaigpHa (android:orientation="horizontal"), To exemenTH
PO3TAIIOBYIOTHCS B OJMH PAIOK:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="horizontal" >
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello"
android:textSize="26sp" />
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android"
android:textSize="26sp" />
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Nougat"
android:textSize="26sp" />
</LinearLayout>

LinearLayout miaTpumye Taky BIAacTHBICTh, SIK Bara eJIEMEHTa, SKa 3aJa€ThCs
arpubyrom android:layout_weight. Ile BnacTuBiCTh BKa3ye, Ky YaCTHHY 3aJIMIIKYy BIIBHOTO
MICIIsl KOHTEITHepa Mo BiHOIICHHIO JI0 1HIIHUX 00’€KTIiB 3aiiMe AaHuil enemeHT. Hampukmar,
SIKIIO OJIMH €JIEMEHT y Hac Oyne maru juis Biactuocti android:layout_weight snauenns 2, a
IHIMUN — 3HA4eHHS 1, TO B cyMl BOHM AaayTh 3, TOMY MepIIuid ereMeHT Oyzae 3aiimatu 2/3
POCTOPY KOHTEWHepa, a npyruit — 1/3.

Slkmio Bci eneMeHTH MaroTh 3HaueHHs android:layout weight="1", Tto Bci BoHH

OyIyTh PIBHOMIPHO PO3MOILICHI 1O BCil MIIOIII KOHTEIHepa.
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5.4.2 RelativeLayout
RelativeLayout npencrasisie 00’ekt ViewGroup, sikuit po3millye JOYipHi €IeMEHTH
BIJIHOCHO WIOJI0 TO3MIlIi IHIIUX JOYIPHIX E€JIEMEHTIB PO3MITKHM abo Imoj0 obnacti camoi
posmitkn RelativeLayout. BuKOpHCTOBYIOYHM BiHOCHE IO3HMIIIOHYBAHHSI, MH MOKEMO
BCTAHOBUTH €JEMEHT IO MpPaBOMYy Kpam abo B IeHTpi abo I1HIIMM CHocoOOM, SIKUi
Ha/la€e JaHui KoHTelHep. [y ycTaHoBKY eneMeHTa B (aiiini Xxml MU MOXKEMO 3aCTOCOBYBATH
atpubyrm  rpynu  android:layout_  (android:layout_above,  android:layout_below,
android:layout_centerHorizontal, android:layout alignTop, android:layout_alignParentLeft
touio). Hampuknan:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView android:text="Left Top"
android:layout_height="wrap_content"
android:layout_width="wrap_content"
android:textSize="26sp"
android:layout_alignParentLeft="true"
android:layout_alignParentTop="true" />
<TextView android:text="Right Top"
android:layout_height="wrap_content"
android:layout_width="wrap_content"
android:textSize="26sp"
android:layout_alignParentRight="true"
android:layout_alignParentTop="true" />
<TextView android:text="Left Bottom"
android:layout_height="wrap_content"
android:layout_width="wrap_content"
android:textSize="26sp"
android:layout_alignParentLeft="true"
android:layout_alignParentBottom="true" />
<TextView android:text="Right Bottom"

android:layout_height="wrap_content"
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http://schemas.android.com/apk/res/android

android:layout_width="wrap_content"

android:textSize="26sp"

android:layout_alignParentRight="true"

android:layout_alignParentBottom="true" />
</RelativeLayout>

Ha expani mu no6aunmo:

¥l 600

LayoutApp

Left Top Right Top

Left Bottom Right Bottom

5.4.3 TableLayout
KonTteitnep TableLayout BopsakoBye JOYipHI €IEMEHTH YIPABIiHHS O CTOBIMIIX 1
psakax. Busnaunmo B daiini activity_main.xml enement TableLayout, sikuii Oyjie BKIrOUaTu
JIBA PSJIKH 1 IBA CTOBIILII:
<TableLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TableRow>
<TextView
android:layout_weight="0.5"
android:text="JIorun"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />
<EditText
android:layout_weight="1"

android:layout_width="match_parent"
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android:layout_height="wrap_content" />
</TableRow>
<TableRow>
<TextView
android:layout_weight="0.5"
android:text="Email"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />
<EditText
android:layout_weight="1"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />
</TableRow>
</TableLayout>

Ha expaHni Mu mo6aunmo:

BN O ¥ @ [0 2007

LayoutApp
Norud

Email

5.4.4 FrameLayout

KownTteitnep FrameLayout npu3snaueHuii 17151 BUBEACHHS Ha €KpaH OJHOTO MOMIIIEHOTO
B HBOTO BI3YaJILHOTO €JIeMeHTa. SIKIIOo K MU OMICTUMO JIEKUJIbKA €JIEMEHTIB, TO BOHU OyIyTh
HaknagaTuca oAWH Ha oaHoro. [Ipunyctumo mu Brianmu B Framelayout nBa enemeHTH
TextView:
<?xml version="1.0" encoding="utf-8"?>

<FrameLayout xmlIns:android="http://schemas.android.com/apk/res/android"
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android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello World!"
android:textSize="26sp"/>
<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Android Nougat 7.1"
android:textSize="26sp"
android:layout_marginTop="50dp"/>
</FramelLayout>
TyT oOuaBa eneMeHTH MO3ULIIOHYIOThCS B OJTHE 1 TOM K€ MICIe — B JIIBUN BEPXHIH KyT
koHTeliHepa Framelayout. [I[o6 yHUKHYTHM HakjajgaHHs, B JIaHOMY BHIAAKy B JAPYroro

TextView BCTaHOBIIOETHCS BIACTYI 3BepXy B 50 OTMHUIIB:

N2 ¥ 2 0058
LayoutApp
Hello World!

Android Nougat 7.1

Enementn ympaBninHsS BeepenuHi Framelayout MOXyTh BCTaHOBIIIOBaTH CBOE
MO3UI[IOHYBaHHS 3a jonomoroto atpulyra android: layout gravity. Ilpu 3amanHi 3HaYeHHS
bOI0 aTpUOYTy MM MOXXEMO KOMOIHYBaTH psij 3HAu€Hb, PO3AUIAIOYM IX BEPTHKAIBHOIO

miniero: bottom | center horizontal. B pe3ynbTari MOXHa OTpUMATH TaKy pO3MITKY:
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NS * o0
LayoutApp
Hello World!

Welcome to Android Nougat World

Android Nougat 7.1
] o] [w}

5.4.5 ConstraintLayout
ConstraintLayout npezactabnse co00r0 HOBHI THUIl KOHTEHHEPIB, KUl € PO3BUTKOM
RelativeLayout i 103BoJIsIE CTBOPIOBATH THY4KI Ta MacmTaboBaHi iHTepdeiicu. [lounnaroun 3
Bepcii Android Studio 2.3 ConstraintLayout OyB momaHWii B CHHCOK CTaHIAPTHHX
KOMIIOHEHTIB 1 HaBiTh € KOHTEMHEpPOM, SIKUH BHUKOPUCTOBYEThCS B (aitmax layout 3a
3aMOBYYBAHHSM. Posrigaemo IIpUKJIaa voro 3aCTOCYBAaHHA:
<?xml version="1.0" encoding="utf-8"?>
<android.support.constraint.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<ImageView
android:text="TextView"
android:background="#3F51B5"
android:layout_width="50dp"
android:layout_height="50dp"
android:id="@+id/imageView"
app:layout_constraintLeft_toLeftOf="parent"
android:layout_marginLeft="16dp"
app:layout_constraintTop_toTopOf="parent"
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android:layout_marginTop="16dp" />

<TextView
android:layout_width="0dp"
android:layout_height="0dp"
android:textSize="20sp"
android:id="@+id/textView"
android:text="Lorem Ipsum is simply dummy text of the printing and typesetting

industry ... remaining essentially unchanged"

app:layout_constraintLeft_toRightOf="@+id/imageView"
android:layout_marginLeft="16dp"
app:layout_constraintTop_toBottomOf="@+id/imageView"
android:layout_marginTop="16dp"
app:layout_constraintRight_toRightOf="parent"
android:layout_marginRight="16dp"
app:layout_constraintBottom_toTopOf="@+id/button2"
android:layout_marginBottom="16dp" />

<Button
android:text="Cancel"
android:layout_width="93dp"
android:layout_height="53dp"
android:id="@+id/button1"
app:layout_constraintRight_toRightOf="parent"
android:layout_marginRight="16dp"
app:layout_constraintBottom_toBottomOf="parent"
android:layout_marginBottom="16dp" />

<Button
android:text="OK"
android:layout_width="93dp"
android:layout_height="53dp"
android:id="@+id/button2"
app:layout_constraintRight_toLeftOf="@+id/button1"
android:layout_marginRight="16dp"
app:layout_constraintBaseline_toBaselineOf="@+id/button1" />

</android.support.constraint.ConstraintLayout>
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Ha expani e BurisgaTume Tax:

ANa

ConstraintApp

Lorem Ipsum is simply dummy
text of the printing and typesetting
industry. Lorem Ipsum has been
the industry's standard dummy
text ever since the 1500s, when
an unknown printer took a galley
of type and scrambled it to make
a type specimen book. It has

Lorem Ipsum is simply dummy text of the printing and typesetting
industry. Lorem Ipsum has been the industry's standard dummy

ived not anly fi turi ; :
E'LJ];VE'J’SEO lrrfa l‘;'; yirla\{g zlfsr::lﬂgsi&; text ever since the 1500s, when an unknown printer took a galley o
T rensainin T of type and scrambled it to make a type specimen book. It has
¥p h gJ 9 J survived not only five centuries, but also the leap into electronic
unchange typesetting, remaining essentially unchanged
<
oK CANCEL
oK CANCEL
< o] O

[To-nepuie, TYT eeMEeHT MO3ULIOHYEThCS BITHOCHO KoHTelHepa ConstraintLayout: Bif
BEPXHBOI 1 J1IBOi MEX1 KOHTeHHepa 110 BianoBigHuX Mex ImageView o 16 dip.

[To-apyre, BiIHOCHO KOHTCHHEpa MO3MINIOHYEThCS TaKOK KHomka 3 id=buttonl: Bix
npaBoi i HUKHBOT MEXi KOHTEIHepa 10 BiANOBiTHUX MexX Button Takox mo 16 dip.

ITo-tpere, npyra xkHomka 3 id=button?2 mo3uIiOHYEThCS BITHOCHO MEPIIO]
KHONKHM: BIJ TMpaBoi MeXl Jpyroi KHONKM JO JIBOI MeXi Nepuioi KHOIKHU
(app:layout_constraintRight_toLeftOf="@+id/button1™) rakoxx 16 dip. [ o0 o0OuBI
KHONIKM 3HAaXOJWJIMCS Ha OJHOMY pIBHI, Y HHUX 3aJaHO BUPIBHIOBaHHSA MO 0a30BId JiHIi:
app:layout_constraintBaseline_toBaselineOf="@+id/button1".

Hapemri enement TextView i3 pparMeHTOM TEKCTY MO3ULIOHYETHCS 0JIpa3y BiIHOCHO

SK 710 KOHTeWHepa, Tak 1 70 enemeHnTa ImageView 1 10 Apyroi KHOMKH.

5.5 Opunnui BUMipIOBaHHS PO3Mipy eJIeMeHTIB eKpaHy

Po3pi3HAIOTH JeKiIbKa OMHUIb BUMIPIOBAaHHS PO3MIPY €JIEMEHTIB €KpaHy:

e pX: TKcenl MOTOYHOro eKkpaHy. JlaHa oOJMHUISA  BHUMIPIOBaHHS  He
PEKOMEHIYEThCS, OCKITIBKU pealibHe MPeICTaBIEeHHS 30BHIIIHHOIO BUTIISLY €KpaHy IporpaMu
MOXKE 3MIHIOBATUCS 3aJ€KHO BiJI KOHKPETHOIO TIPUCTPOIO; KOXKEH TMpHUCTpiH Mae
IHIMBITyaTbHO BHW3HA4YEHY KUIBKICTh TIKCENTIB Ha OAWH MOIOWM. BiamoBimHO, KITBKICTH

MIKCEJIiB Ha €KPaHi € Pi3HOIO JUIs PI3HUX HPUCTPOIB;
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e dp: (device-independent pixels) — mikcermi, He3ameKHI BiJ HIUIBHOCTI ekpany. Lle
aOCTpaKTHa OJMHUIIS BHUMIPIOBAaHHA, fKa Oa3yeTbcs Ha (I3WUHIA NIUIBHOCTI €KpaHy 3
posnuibHOIO 3aatHICTIO 160 dpi (Touok Ha mioiim). Y npomy Bunanky ldp=Ipx. Skmo x
po3Mmip ekpaHa OubIMii a00 MeHmui, Hixk 160dpi, KUTBKICTh MIKCENB, SIKi 3aCTOCOBYIOTHCS
Juis mpenactaBieHHs 1dp, BimnmoBimHO? 30idbIIyeThCS ab0 3MeHINyeThes. Hampukman, Ha
ekpani 3 240 dpi 1dp=1,5px, a Ha ekpani 3 320dpi matumemo: 1dp=2px. 3araipHa Gopmyia
JUTSE OOYMCIICHHS KUTbKOCTI (hi3muHuX mikceniB 3 dp taka: px=dp*(dpi/160);

e sp: (scale-independent pixels) — mikcemi, He3aneKHI Bix MacmiTabyBaHHS.
Jlomyckae HamamTyBaHHS pPO3MIpiB KOpHCTyBadeM. PexoMmeHayeTbes [uist poboTH 13
mpudTamu;

e pt: 1/72 mrotima, Ga3yeThCst HA GI3UYHUX PO3Mipax EKpaHy;

*  MmMm: MiTiMeTpH;

e in: mroiimu.

PekoMeH10BaHOIO OJMHUIICIO Uit BUKOprcTaHHs € dp. Lle moB’s3aH0 3 THM, IO CBIT
MOOUTBPHUX MpUCTpoiB Ha Android mOCHUTH CHIIBHO ()parMEHTOBAaHUN B KOHTEKCTI ITUPOKOTO
PI3HOMAHITTSI PO3IMIUPEHHS Ta PO3MIpiB eKkpaHy. | 4uM OUIBLIOI € HIUIBHICTh (KUIBKICTh

MiKCeNiB Ha OJUH JII0M), TUM OljIbIle MiKceiB Oy/e Ha eKpaHi:

1 inch 1 inch 1 inch

72 dpi 150 dpi 300 dpi

BuxopucTtoByroun craHaapTHi (Qi3W4H1 MIKCENl, MU HEMHHYYE CTUKHEMOCS 13 TOIO
npoOJaeMoro, IO pPO3MIPH €JNEMEHTIB CUJIBHO BapiloBaTUMYTbCA [UIS PI3HUX EKpPaHiB.
Hanpuknan, ans 3 npucTpoiB 3 pi3HUMHU XapakTtepucTukamu ekpany Nexus 4, Nexus 5X Ta

Nexus 6P, kBaapat po3mipamu 300px Ha 300px Ha eKpaHi BUTISIATUME TaK:
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Nexus 4 Nexus 5x Nexus 6P
Thom TR

LayoutApp LoyoutApp

Temnep BisbMeMo kBajapar i3 croponamu 300dp ma 300dp. SIk Gaummo, Temep KBaapaT

BUTJISIA€ OUTBII-MEHIIT KOPEKTHO.

Nexus 4 Nexus 5x Nexus 6P
R ThE0
Layoutipp Layoutapp

Jlnst cripolieHHs poOOTH BCl pO3MipH pO30UTO Ha JAEKUIbKA IPYII:

e |dpi (low): ~120dpi;

e mdpi (medium): ~160dpi;

e hdpi (high): ~240dpi (Nexus One);

e xhdpi (extra-high): ~320dpi (Nexus 4);

e xxhdpi (extra-extra-high): ~480dpi (Nexus 5/5X, Samsung Galaxy S5);

o xxxhdpi (extra-extra-extra-high): ~640dpi (Nexus 6/6P, Samsung Galaxy S6).
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JIEKIIA 6. EIEMEHTU YIIPABJIIHHA

6.1 Enementn ynpasiainus TextView, EditView, Button, Checkbox, RadioButton.
CtBOpeHHs1 00pPOOHUKIB MOAii Ta NPUB’A3KA iX /10 eJIEMEHTIB YIIPaBJIiHHSA

6.1.1 TextView

JIisi IpoCTOro meperiisiy TEKCTY Ha eKpaHi mpusHadeHuit enement TextView. Bin
B1JI00pakae TEKCT 0€3 MOXKIIMBOCTI peaaryBanHs. J{eski Horo oCHOBHi aTpuOyTH:

e android:text: BcTaHOBIIOE TEKCT €JIEMEHTA;

e android:textSize: BCTaHOBIIOE BHCOTY TEKCTY, B SIKOCTI OJMHUIb BHUMIPY IS
BKa31BKH BUCOTH BUKOPHCTOBYIOTHCS SP;

e android:background: 3amae ¢oHOBuI KOMip €leMEHTa Yy BHIVIAAI KOJBOPY B
HIICTHAIATKOBOMY BUTIISA/II 00 y BUIJISIII KOJIPHOTO pecypcy;

e android:textColor: 3agae xoiip Tekcry;

e android:textAllCaps: mnpu 3HadeHHi true poOUTH BCi CHMBOJIM B TEKCTI
BEJIUKHMU;

e android:textDirection: BCTaHOBJIIOE HANPSAMOK TEKCTY. 3a 3aMOBYYBAaHHSIM
BUKOPHCTOBYETHCS HANpPSIMOK 3J1iBa HANpaBo, aje 3a JOMOMOror 3HaueHHs rtl moxna
BCTAHOBUTH HAIPSIMOK CIIpaBa HaJIIBO;

e android:textAlignment: 3amae BupiBHIOBaHHS TekcTy. Moxke mnpuiimMaru
HACTYTHI 3HAYEHHS:

O center : BAPIBHIOBAHHS 10 IICHTPY;

o textStart : Ha MOYATKy TEKCTY BiTHOCHO ab3airy;
o textEnd : B xiHIIl TEKCTY;

o viewStart : 110 JIBOMY Kparo (BITHOCHO €KpaHa);
o viewEnd : mo mpaBomy kpato;

e android:fontFamily: BcranoBmroe Tun mpudty. Moke mpuilMaTH HACTYIHI

3HAYCHHS:
O Mmonospace;
o serif;
o serif-monospace;
o sans-serif;
o sans-serif-condensed;

o sans-serif-smallcaps;
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o sans-serif-light;
o casual;
o  cursive.

Haan/IKnaz[, BHU3HAYMUMO TPHU TCKCTOBUX ITOJIA:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:id="@-+id/activity_main"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView
android:layout_height="wrap_content"
android:layout_width="match_parent"
android:layout_margin="10dp"
android:text="Hello Android 7"
android:fontFamily="sans-serif"
android:textSize="26sp"
android:background="#ffebee"
android:textColor="#f44336" />
<TextView
android:layout_height="wrap_content"
android:layout_width="match_parent"
android:layout_margin="10dp"
android:text="Android Nougat"
android:textAllCaps="true"
android:textSize="26sp"
android:background="#ede7f6"
android:textColor="#7e57c2" />
<TextView
android:layout_height="wrap_content"
android:layout_width="match_parent"
android:layout_margin="10dp"
android:text="Hello Android 7"

android:textAlignment="textEnd"
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android:textSize="26sp"

android:background="#e8eaf6"

android:textColor="#5c6bc0" />
</LinearLayout>

Ha expani BoHU Bi10OpakxyBaTUMYTbhCS TaK:

b4 E
LayoutApp

Hello Android 7
ANDROID NOUGAT

Hello Android 7

3a,Z[aHH}I CJICMCHTA B KO)Ii TEXK HE € CKIaJHHUM. HaHpI/IKJ'Ia,I[, CTBOpPUMO CJICMCHT 1
BHBEJIEMO MOTr0 Ha €KpaH:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
LinearLayout linearLayout=new LinearLayout(this);
TextView textViewl=new TextView(this);
textViewl.setBackgroundColor(0xffe8eaf6); // konip dbony
textViewl.setTextColor(0xff5c6bc0); // xomip TekcTy
textViewl.setAllCaps(true); // Bci OykBu Benmuki
textViewl.setTextAlignment(TextView. TEXT_ALIGNMENT_CENTER); //
BUPIBHIOBaHHS TEKCTY I10 LIEHTPY
textViewl.setText("Android Nougat 7"); // TekcToBe 3HaYECHHS
textViewl.setTypeface(Typeface.create("casual”, Typeface. NORMAL)); // mpudt

textViewl.setTextSize(26); // Bucora Tekcty
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LinearLayout.LayoutParams layoutParams = new LinearLayout.LayoutParams
(ViewGroup.LayoutParams.MATCH_PARENT,
ViewGroup.LayoutParams.WRAP_CONTENT);
layoutParams.setMargins(20,20,20,20); // 3oBHimIHi BigcTymu
textViewl.setLayoutParams(layoutParams); // po3mipu
linearLayout.addView(textViewl);

setContentView(linearLayout);

IHO#1I HEOOX1AHO BMBECTH Ha €KpaH MOCWUJIaHHSA abo TenedoH, Mmicias HATUCKAaHHS Ha
siKi BizgOyBaacs 6 mesHa fist. st nuporo B TextView Busnaueno arpudyt android:autoLink :
<TextView android:id="@-+id/display_message"

android:text="Ilocerute caiiT https://metanit.com"
android:textSize="21sp"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:autoLink="weblemail" />

¥ W00
LayoutApp

Maceture caiT hitps://metanit.com

Brnacrusicts android:autoLink mMosxe npuitMatyu eKijibKa 3HaUCHb:

O NONE: BIAKIIOYAE BCI ITOCHUIIAHHS,
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o Wweb: Bkirroyae Bci BEO-TIOCHIIAHHS

o email: BkiIro4ae mocuiaHHs Ha €JICKTPOHHI aJIpecH;

o phone: BkItoYae MOCKIIaHHS Ha HOMEPH TelIe()OHIB;

O Map: BKIIIOYAE MOCUJIAHHS Ha KapTy;

o all: Birouae BCi nepepaxoBaHi BUILE TOCUITAHHS.

To6to npu HanamryBanHi android: autoLink="web" sikio B TekcTi € agpeca url, To 15
anpeca Oyne BHUIUIATHCA, a MPU HATUCKAHHI HA HbOro Oyne 3M1HCHEHO mepexia 10 BeO-
Opay3epa, SKHH BIJIKpPHE CTOPIHKY 3a II€I0 aApecoro. 3a JOMOMOIOK MPSMOI PHCKH MH

MOeMO 00’ €JIHyBaTH YMOBH, sIK B JaHOMY Bumnaaky: android:autoLink="weblemail".

6.1.2 EditText

Enement EditText € miakmacom kiacy TextView. Bin Takox mpeacTaBiisie TEKCTOBE
1oJie, aje BXe 3 MOXIIMBICTIO BBEJICHHS 1 peaaryBaHHs TeKcTy. Takum uyuHoM, B EditText mu
MOYKEMO BUKOPUCTOBYBATH BCI Ti % MOXKJIMBOCTI, 1110 1 B TextView.

3 Tux arpuOyTiB, IO HE PO3MJISAAIMCS B Migpo3aimi mpo TextView, ciin 3a3HaunTi
arpubyt android:hint. Bin mo3Bossie 3agaTé TEKCT, KU Oyae BimoOpaXkaTHCs B SKOCTI
nigkasku, skmo einement EditText mopoxwiii. KpiM TOro, Mu MOXeMO BHKOPHCTOBYBATH
arpubyt android:inputType, skuii 103BOJIsIE€ 3amaTd KiIaBiaTypy Ui BBEICHHS. 30KpeMa,
cepe Horo 3HaYeHb MOYKHA BHJIUTUTH HACTYITHI:

e text: 3BuuaiiHa KJIaBiaTypa JUIsl BBEJICHHS OJTHOPSIKOBOTO TEKCTY;

e textMultiLine: GararopsiikoBe TEKCTOBE TIOJIE;

e textEmailAddress: 3BuuaiiHa knaBiaTypa, Ha sKiii TpuCyTHIH cumBon @,
OpieHTOBaHa Ha BBeJeHHS email;

e textUri: 3BuuaiiHa knaBiaTypa, Ha sIKiii MPHUCYTHIH CUMBON /, OpieHTOBaHa Ha
BBEJICHHS IHTEpHET-a/Ipec;

e textPassword: kiaBiaTypa asst BBEJACHHS MapoJis;

e textCapWords: npu BBeleHHI MepUIMii BBEJCHUN CHMBOJI CIIOBA SIBJISE BEIUKY
JTepy, 1HII — MaJi;

e number: yncioBa Ki1aBiatypa;

e phone: knaBiatypa B CTHIII 3BHUYAIHOTO TeIe(OHY;

e (date: knaBiarypa s BBEICHHS JIaTH,

e time: kiaBiaTypa JUIs BBEJCHHS 4acy;

e datetime: kmaBiatypa [Ist BBEJICHHS JaTH 1 4acy.

BuxopuctoByemo EditText na npakruii:
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<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:padding="16dp">
<EditText
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenure umsa" />
<EditText
android:layout_marginTop="16dp"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:hint="BseniTe nosizomiaexusa"
android:inputType="textMultiLine"
android:gravity="top" />
</LinearLayout>
[lepure mone TyT 3BUYaiiHEe OJHOPSAIKOBE, a Ipyre — Oararopsakose. {06 B apyromy
MOJII TEKCT BHUPIBHIOBABCSI IO  BEpXy, JOJATKOBO  BCTAHOBJIIOETHCS  aTpUOyT

android:gravity="top". B pe3ynbraTi oTpMaEeMo:
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Onniero 3 MoxkuBocTell enementa EditText Takox € MOXKIHMBICTE 0OOpPOOUTH BBEIECHI
CHUMBOJIM ITiJ] Yac BBEJICHHs KopucTyBaya. Jlis 1iboro BuzHaunmo B (airi activity_main.xml
HACTYITHY PO3MITKY:
<LinearLayout

xmins:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:padding="16dp">
<TextView
android:id="@+id/textView"
android:textSize="34sp"
android:layout_width="match_parent"
android:layout_height="wrap_content" />
<EditText
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenits im’s"
android:id="@+id/editText" />

</LinearLayout>
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[Tepen6avaernes, mo BBeneni B EditText cumBosm TyT ke OyayTh BimoOpaskaTtucs B
enemenTi TextView. Iis miporo Takox 3miHuMo ko MainActivity:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
EditText editText = (EditText) findViewByld(R.id.editText);
editText.addTextChangedListener(new TextWatcher() {

public void afterTextChanged(Editable s) {}
public void beforeTextChanged(CharSequence s, int start,
int count, int after) {
¥
public void onTextChanged(CharSequence s, int start,
int before, int count) {
TextView textView = (TextView) findViewByld(R.id.textView);

textView.setText(s);

H;

3a gonomororo Merony addTextChangedListener() tyr no emementy EditText
JIO/IA€ThCS ClTyXad BBEICHHS TekcTy — 00’ekt TextWatcher. Jlnst #ioro BUKOpHCTaHHS Ham
Tpeba peasizyBaTH TpPH METOJy, ajle€ B pPEaJbHOCTI HaM BHMCTAuuTh peaizauii MeToqy
onTextChanged, sikuii BUKJIMKA€ThCS TIPU 3MiHI TEKCTy. BBeneHUil TeKCT mepeaaeThes B ek
MeTox B skocti mapamerpa CharSequence. Y camomy MeTOi POCTO MepeaeMo Iel TEKCT B
eneMeHT TextView.

B pesynbrati npu BBeneHHi B EditText Bce cumBonu Takoxx OyayTh BimoOpakaTHcs B

TextView:
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6.1.3 Button
OnxHUM 3 9acTO BUKOPUCTOBYBAHUX EJIEMEHTIB € KHOIKH, SIKi MPEJICTAaBICHI KIAacOM
android.widget.Button. Kiro4oBor 0COONMBICTIO KHOMOK € MOMJIMBICT B3aEMOJIl 3
KOPUCTYBa4yeM 4epe3 HaTUCKaHHS. JIesiKi KITFouoBi aTpuOYTH, SIKi MOKHA 3a/1aTH Y KHOIIOK:
e text: 3amae TeKCT HA KHOIILI;
e textColor: 3agae koiip TEKCTy Ha KHOIIII;
e background: 3amae GpoHOBHII KOJIIp KHOIIKH;
o textAllCaps: npu 3HaueHHI true BCTAHOBIIOE TEKCT B BEPXHBOMY pericTpi. 3a
3aMOBYYBAHHSM SIKPa3 1 3aCTOCOBYETHCS 3HAYCHHS true;
e onClick: 3agae 0OpoOHHK HATHCHEHHS KHOITKH.
3mMiHuMoO Ko/ B activity_main.xml mactynaum dnHOM:
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:padding="16dp">
<TextView
android:id="@+id/textView"
android:textSize="34sp"
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android:layout_width="match_parent"
android:layout_height="wrap_content" />
<EditText
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="BBexuits im’g"
android:id="@+id/editText" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Click"
android:onClick="sendMessage" />
</LinearLayout>
3a momomororo arpubyra android:onClick moxxHa 3agati MeToa B KOJi Java, sKuii
Oyne oOpoONATH HATUCKAHHS KHOMKH. Tak, B HaBEJACHOMY BHINE MNPUKIAAL 1€ METOJ
sendMessage. Tenep nepeitnemo 1o koay MainActivity i mponuiemMo B HbOMY TaKHid METO/I:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
}
// O6poOKa HATHCKaHHS Ha KHOTIKY
public void sendMessage(View view) {
TextView textView=(TextView) findViewByld(R.id.textView);
EditText editText=(EditText) findViewByld(R.id.editText);
textView.setText("JIackaBo mpocumo, "+editText.getText());

[Ipu cTtBOpeHHI MeTomy miss OOpOOKM HATHCKAaHHS CJiJi BpaxOBYBaTH HACTYITHI
MOMEHTH:
®  MeTOJ MOBMHEH OroJjolryBaTHcs 3 Moaugikatopom public;

® MCTO/] TIOBUHCH IMMOBEPTATU 3HAYCHHS VOid;
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® 4K MapamMerp MeTOJ MOBUHEH npuiiMati 00’ekt VIiew, sKuil mpeicraBiisie

HAaTUCHYTY KHOIIKY.

B naHomy BUmNaaKy Imicish HATHCKAaHHS Ha KHOMKY B TeXtView BHBOAUTBHCS TEKCT 3
EditText:
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AHanoriyHui IpUKIIaa TOBHICTIO B KoJi MainActivity:
public class MainActivity extends AppCompatActivity {
EditText editText;
TextView textView;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
LinearLayout linearLayout=new LinearLayout(this);
linearLayout.setOrientation(LinearLayout.VERTICAL);
textView=new TextView(this);
textView.setLayoutParams(new LinearLayout.LayoutParams(
LinearLayout.LayoutParams.MATCH_PARENT,
LinearLayout.LayoutParams.WRAP_CONTENT
);

linearLayout.addView(textView);
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editText=new EditText(this);
editText.setHint("BBenits im’s");
editText.setLayoutParams(new LinearLayout.LayoutParams(
LinearLayout.LayoutParams.MATCH_PARENT,
LinearLayout.LayoutParams.WRAP_CONTENT

Dk
linearLayout.addView(editText);

Button button=new Button(this);
button.setText("CLICK");
button.setLayoutParams(new LinearLayout.LayoutParams(
LinearLayout.LayoutParams.WRAP_CONTENT,
LinearLayout.LayoutParams.WRAP_CONTENT

);
linearLayout.addView(button);

button.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
textView.setText("JIackaBo mpocumo, "+editText.getText());
}
b

setContentView(linearLayout);

[lpy mporpaMHOMY CTBOPEHHI KHONKH MH MOXEMO BH3HAYMTH y Hel ciiyxad
Hartuckanns View.OnClickListener i 3a momomororo ioro meroay onClick takox o6poouTn
HATHUCKAHHS:

button.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {

// O6poOKa HATUCKAHHS

H;
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6.1.4 Checkbox
Enementamu Checkbox € mpamopri, ski MOxyTh mepeOyBaTH B BiIMIYC€HOMY i
HeBiMiueHOMY cTaHi. Ilpamopii 103BOJSAIOTH BUPOOJSATH MHOXKHHHHA BHOIp 3 KUIBKOX
3Ha4YeHb. Buznaunmo B ¢aiini po3mitku activity _main.xml kineka npamopiiis:
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:padding="16dp">
<TextView android:id="@+id/selection"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:textSize="26sp" />
<CheckBox android:id="@+id/java"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Java"
android:textSize="26sp"
android:onClick="onCheckboxClicked"/>
<CheckBox android:id="@+id/javascript"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="JavaScript"
android:textSize="26sp"
android:onClick="onCheckboxClicked"/>
</LinearLayout>
Atpubyt android:onClick, sk i B BunajaKy 3 mpocTUMH KHOIIKaMH, J03BOJISIE 3a/1aTH
OOpOOHMK HAaTUCHEHHS Ha mpamnopelb. BuszHaunMmo O0OpOOHUMK HAaTUCHEHHS B KOl
MainActivity:
public class MainActivity extends AppCompatActivity {
@Override

protected void onCreate(Bundle savedinstanceState) {
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super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

public void onCheckboxClicked(View view) {
CheckBox language=(CheckBox) view; // orpumyemMo mpanopens
boolean checked=language.isChecked(); // mepeBipsieMo, 4u BiH BigmideHHit
TextView selection=(TextView) findViewByld(R.id.selection);
I TlepeBipsieMo, SIKMii came Tparopelb BiAMi4eHO
switch(view.getld()) {
case R.id.java:
if (checked){
selection.setText("Java");
¥
break;
case R.id.javascript:
it (checked)
selection.setText("JavaScript");
break;

B skocti mapamerpa B 00poOHuk HatuckanHs OnCheckboxClicked mnepenaerbcs
HATUCHYTUH mpamopenb. 3a gonomororo wmetoxy iSChecked() moskna misHatucs, uu
BUJIIJICHUH Mparopelb — B bOMY BHIIAJKy METOJ MIOBepTae true. 3a J0moMoror KOHCTPYKITT

switch ... case MmokHa oTprMaTH id HATHCHYTOTO MIPAIOPIA 1 BUKOHATH BiAMOBIIHI il
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SIxo HaM MPOCTO T e0a B3ITH TEKCT 3 OOpaHOro Iparo 1151, TO HC 000B’SI3KOBO B
b

JTAHOMY BHUIIAJIKy BHKOPHCTOBYBATH KOHCTPYKIIif0 SWitCh, 60 MK MOXXeMO CKOPOTHUTH BECh
KOJI HACTYITHUM YUHOM:

public void onCheckboxClicked(View view) {
CheckBox language=(CheckBox) view;

TextView selection=(TextView) findViewByld(R.id.selection);
if(language.isChecked())

selection.setText(language.getText());

AJne B JaHOMY BHITQJIKy Y HaC € MpodieMa: B TEKCTOBOMY TOJI1 BIOOPaXKAETHCS TITBKH

OJIMH BUUICHHUI enemeHT. 3MinuMo koj MainActivity, mo6 moka3aTu OOHIBa BHILIEHUX
€JIEMEHTH.

public class MainActivity extends AppCompatActivity {
@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);

public void onCheckboxClicked(View view) {

Il orpumyemo mpamnopii
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CheckBox java=(CheckBox) findViewByld(R.id.java);
CheckBox javascript=(CheckBox) findViewByld(R.id.javascript);
String selectedltems="";
if(java.isChecked())
selectedltems+=java.getText() + ", ";
if(javascript.isChecked())
selectedltems+=javascript.getText();
TextView selection=(TextView) findViewByld(R.id.selection);

selection.setText(selectedltems);

N ¥ @eaz
LayoutApp

Java, JavaScript
E Java
= JavaScript

3a momomoroto ciayxada OnCheckedChangeListener moskHa BifCTE)KyBaTH 3MiHH

npanopi. Llei ciyxau crnpanboBye, KOJIM MU BCTAHOBIIIOEMO a00 MPUOMPAEMO MMO3HAUKY Ha
npanopui. Hanpuknan, BuzHaunmo HactynHuil checkbox:
<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"

android:id="@-+id/activity_main"

android:layout_width="match_parent"

android:layout_height="match_parent"

android:orientation="vertical"

android:padding="16dp">
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<CheckBox android:id="@+id/enabled"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:checked="true"
android:text="BBimMkHyTH"
android:textSize="26sp" />
</LinearLayout>
[Iporpamuuii kox:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
CheckBox enableBox = (CheckBox) findViewByld(R.id.enabled);
enableBox.setOnCheckedChangeL.istener(new
CompoundButton.OnCheckedChangeListener() {
public void onCheckedChanged(CompoundButton buttonView, boolean isChecked) {
if (isChecked) {
Toast.makeText(getApplicationContext(), "BBiMkHeH0",

Toast. LENGTH_SHORT).show();
}else {

Toast.makeText(getApplicationContext(), "Bumkueno",

Toast. LENGTH_SHORT).show();
}

H

Cnyxau OnCheckedChangeListener Buznaueno B 6azoBomy kiaci CompoundButton
i BiH Bu3Hauae oaumH merox — OnCheckedChanged. Ilepmuii mapamerp HbOTO METOIY
buttonView — cam 3minenuit npamnopens CheckBox. A apyruii mapametp isChecked Bkasye, uu
Bi/;3HaueHuil mnpanopeupb. [Ipu 3MmiHI cTaHy mnpanopis, Oyae BHUBOAUTHCS BIATOBIIHE

[IOB1IOMJIEHHS:
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6.1.5 RadioButton
[ToniOHy mo mpamnopiiB (GYHKIIOHAIBHICTE HAJAOTh MEPEMHUKaYi, SKi MpPeICTaBIICHI
kiacom RadioButton. Asne Ha BigMiHy BiJ HpamopiiiB 0JJHOPa30BO B TPYII MEPEeMUKAYIB MU
MO>KEMO BHOpaTH TUIbKH OAMH nepemukad. [1{o6 cTBOpUTH ciMcoK nepeMuKadiB Jijisl BUOODY,
crnodaTKy Tpeba ctBoputu 00’ ekt RadioGroup , sikuit Oyze BKiItoYaTH B cede BCi epeMHUKadi:
<LinearLayout xmlIns: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:orientation="vertical" >
<TextView android:id="@-+id/selection"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:textSize="26sp"
/>
<RadioGroup xmins:android="http://schemas.android.com/apk/res/android"
android:id="@+id/radios"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="vertical" >
<RadioButton android:id="@+id/java"
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android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Java"
android:onClick="onRadioButtonClicked"/>
<RadioButton android:id="@-+id/javascript"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="JavaScript"
android:onClick="onRadioButtonClicked"/>
</RadioGroup>
</LinearLayout>
Ockinbku kimac RadioGroup e moxigumm Big LinearLayout, To MH TakoX MOMKEMO
MIOCTaBUTH BEPTHKAIbHY a00 TOPHU3OHTAIBHY OPIEHTAII0 CIHCKY, IIPU TOMY BKJIIOYMBIIHN B
HBOT'O HE TIJIBKH BJIACHE MIEPEMHUKAYi, a i 1HII 00’ €KTH, HAPUKIIA]], KHONKY abo TextView.
V knaci MainActivity Buznauumo 00poOKy BHOOPY MepeMHUKaviB:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

public void onRadioButtonClicked(View view) {
/] 1110 IepeMKKaY BBIMKHEHO
boolean checked = ((RadioButton) view).isChecked();
TextView selection = (TextView) findViewByld(R.id.selection);
/Il OTprMyeMO BBIMKHEHUI TepeMHUKay
switch(view.getld()) {
case R.id.java:
if (checked){
selection.setText("Bribpan Java");
}
break;
case R.id.javascript:
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if (checked){

selection.setText("Bsiopan JavaScript");

}
break;

L. ¥ 0 01542
LayoutApp
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OKle O6pO6KI/I HATUCKAHHsA Ha KOXKCH OerMI/Iﬁ nepemMuKkady, MH MOKEMO
B IJIOMYy BH3HAuuTH Juis Bchoro RadioGroup 3 #oro mepeMukayamu —cCliyxad
OnCheckedChangeListener i oOpobnsiTh B HbOMY HaTHCKaHHs. s 1poro mpubepemo 3
po3mitku y nepemukauiB arpudytu android:onClick, a y enementa RadioGroup BusHaunmo
id:
<LinearLayout xmlIns: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:orientation="vertical" >
<TextView android:id="@-+id/selection"
android:layout_width="match_parent"

android:layout_height="wrap_content"
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android:textSize="26sp"
/>
<RadioGroup xmins:android="http://schemas.android.com/apk/res/android"
android:id="@+id/radios"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="vertical">
<RadioButton android:id="@+id/java"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Java"/>
<RadioButton android:id="@+id/javascript"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="JavaScript"/>
</RadioGroup>
</LinearLayout>
Jani B koai MainActivity npusnaunmo 06’ekty RadioGroup ciyxauya:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
RadioGroup radGrp=(RadioGroup)findViewByld(R.id.radios);
Il 06poOKa 3MiHU CTaHy peMHKaYa
radGrp.setOnCheckedChangeListener(new RadioGroup.OnCheckedChangeL.istener() {
@Override
public void onCheckedChanged(RadioGroup argQ, int id) {
TextView selection=(TextView) findViewByld(R.id.selection);
switch(id) {
case R.id.java:
selection.setText("BeiOpan Java");
break;
case R.id.javascript:
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selection.setText("Boiopan JavaScript");
break;

default:
break;

)

Cayxau RadioGroup.OnCheckedChangeListener BH3HAYa€e METOJ
onCheckedChanged(), B sxuii mnepemaerbcs 00’ekt RadioGroup i id BumiieHoro

nepemukayva. Jlami Takok MH MOXeMO TiepeBipuTH id i BAKOHATH TIEBHY 0OpOOKY.

6.2 AnanTepu Ta CIUCKHU

Android mpezacraBisie MUPOKY MaJiTPy €JIEMEHTIB, SKI MPEICTaBISIIOTh CIUCKU. Bci
BOHM € crnaakoemisiMu kiacy android.widget.AdapterView. Ile taki Bimkern sik ListView,
GridView, Spinner. BoHu MOXyTh BHCTyNaTh KOHTEWHEpaMH [UIs IHIIMX CJICMEHTIB

yIpaBIiHHS:

View
ViewGroup
A
AdapterView
A
i . X A
ListView GridView Spinner Gallery

ITpu poboTi 31 cckaMM MM MaeMO CIIpaBy 3 TpboMa KoMIoHeHTamH. [lo-mepiue, e
cami emementu crouckiB (ListView, GridView), ski BimoOpaxkaroTh mami. Ilo-apyre, e
JUKEpeno JaHux — macuB, 00’ekT ArrayList, 6a3a gaHux i T. 1., B SKOMY 3HaXOIAThCS CaMi
BiZJ0OpaxaroTbes AaHi. | mo-Tpere, 1e agantepu — creniaibHi KOMIIOHEHTH, K1 MOB’SI3yI0Th

JDKCPEIIO JaHUX 3 CJICMCHTOM CIIUCKY.
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PosrisiHemo 38’5130k enemenTa ListView 3 mpxepenoM JTaHUX 3a JTOTIOMOTOK OJHOTO 3

TaKHMX ajganrtepiB — kinacy ArrayAdapter.

6.2.1 ArrayAdapter
Knac ArrayAdapter € npocTUM amantepoM, SKHA TIOB’S3ye MacHUB JIaHUX 3
HaOopom eneMeHTIB TextView, 3 skux, Hampukian, mMoxe ckmagarucs ListView. To6to B
JAHOMY BHIIAJKy JDKEPEIOM JaHHX BHCTyNmae MacuB 00’ektiB. ArrayAdapter Bukiukae y
KOKHOTO 00’ekta Metojn toString()i orpumaHuii psitoK BCTAHOBIIOE B eneMeHT TextView.
[ToguBumocs Ha npukiaai. OTxe, po3MiTKa MPOrpaMy MOXKE BUTIIAATH TaK:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<ListView
android:id="@+id/countriesList"
android:layout_width="match_parent"
android:layout_height="match_parent">
</ListView>
</RelativeLayout>
Tyr Takox Bu3Ha4YeHO enemeHT ListView, skuit Oyne BHBOIUTH CIIHUCOK OO’ €KTIB.
Temep mepeiiemMo 10 Koy activity i moB’sbkemo ListView depes ArrayAdapter 3 gesxumu
JaHUMU.
public class MainActivity extends AppCompatActivity {
// HabSp NaHuX, K1 MU MOB’SHKEMO 13 CTUCKOM
String[] countries={"Bbpaswus", "Aprenruna", "Koaymous", "Humu", "Ypyrsaii"};
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
Il orpumyemo ListView
ListView countriesList=(ListView) findViewByld(R.id.countriesList);
// CTBOpIOEMO ajanTep

ArrayAdapter<String> adapter=new ArrayAdapter(this,
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android.R.layout.simple_list_item_1, countries)
Il 3amaemo aganTep Ui CIIUCKY

countriesList.setAdapter(adapter);

Tyt cnouatky orpumyemo 1o id emement ListView i mortiM cTBOPHOEMO AJisi HBOTO
amantep. Jlns  cTBOpeHHs ajanTepa BUKOPUCTOBYBABCS  HACTYIHHHA  KOHCTPYKTOP
ArrayAdapter<String>(this,android.R.layout.simple_list_item_1, countries), xe:

e this : morounwuii 00’exT activity;

e android.R.layout.simple_list_item_1 : ¢aiin po3miTku crucky, sikuii GpedMBOpK
sSBJIsIE 3a 3aMOBYyBaHHsAM. Bin 3uaxomuthcs B mammi Android SDK platforms/[android-
Homep_eepcii]/data/res/layout. SIki10 Hac He 3aJOBOJILHSE CTAaHIAPTHA PO3MITKA CIUCKY, MU
MO’»KEMO CTBOPUTH CBOIO 1 MOTiIM B K01 3MiHUTH Id Ha Id OTPiIOHOT HAM PO3MITKH

e countries : macuB jaHuX. TyT HEOOOB’sI3KOBO BKa3yBaTH CaMe€ MAcCHB, 116 MOXKE
Oytu crimcok ArrayList<T>.

B kiHIi HeoOximHO BcTaHoBHTH s ListView amanTep 3a J0MOMOIoOl METOTY

setAdapter(). Y miacyMKy MU OTPEMA€EMO HACTYITHE BiJOOpaKCHHS:

N O w & 0O zo27
ListApp

Bpazdnup

ApraHTi§a

Komymbing

M

Vpyraai

<

o]
a

6.2.2 Pecypc string-array i ListView

VY nonepenHbOMY MiAMYHKTI OyJ0 PO3MIIIHYTO, SIK BUBOJUTH MAacHB PSIKIB (CTPIYOK)
3a pomnomororo ArrayAdapter B ListView. [Tpu 1iboMy MacuB psAKiB BU3HAYABCS TPOTPAMHO B
kozi java. OaHak moiOHUI MacKB psIKiB Habarato 3py4Himie Oyiao 6 30epiratu B daiimi xml

y BUIJISAI pecypcey.
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Pecypcu Tumy MacuBiB pSIOKIB IPEACTAaBISIOTH €IEMEHT THIy String-array. Bonwu
MOXYTh 3HaXOJIUThCS B KaTanosi res/values B xml-daiini 3 noinmbHEM iM’siM. BusHaueHHs
MAacHUBIB PAAKIB MAIOTh HACTYITHUI CHHTAKCHC:
<?xml version="1.0" encoding="utf-8"?>
<resources>

<string-array name="im’s_macuBe_cTpiuok'>
<item>enemeHT</item>
</string-array>
</resources>

MacuB psIKiB 3a7a€ThCsl 3a JOMOMOIOK ellieMeHTa <String-array>, atpuOyt name
SIKOTO MO’K€ MaTH JIOBUIbHE 3HAUEHHS, 32 SIKUM ITOTIM OyIyTh OCHIATUCS Ha el MacuB. Bcei
CJICMEHTH MAcCUBY TPECTABIISIOTh Ha0ip 3HAUCHD <item>.

Hanpuknan, nogamo B nanky res/values vouii ¢aiii. s 1boro HaTHCHEMO TIPABOIO
KHOIIKOIO MHUIIII Ha JaHuil Karanor i meHio BuOepemo myHkt New -> Value resource file. ¥

BiKHI Ha3BeMO (aiii sk countries:

® New ResourceFile X
File name: | countries |
Source set: | main n
Directory name: | values |
Ayailable qualifiers: Chosen qualifiers:
@: Country Code
i Network Code | -y l
@ Locale g b fo sho
E Layout Direction | EE l
x Smallest Screen Width
i Screen Width

m | Cancel } | Help I

[Micns monaBanus aity B manky res/values 3MiHUMO HOTro BMICT Ha TaKuii:
<?xml version="1.0" encoding="utf-8"?>
<resources>
<string-array name="countries">

<item>bpa3zmnua</item>

<item>ApreHTtuHa</item>

<item>Konym6us</item>

<item>Ywunu</item>

<item>Ypyrsaii</item>
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</string-array>
<[resources>
B ¢aiini posmitku activity_main.xml 3anumraerscs BusHadeHHs enemenTa ListView:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<ListView
android:id="@-+id/countriesList"
android:layout_width="match_parent"
android:layout_height="match_parent">
</ListView>
</RelativeLayout>
Tenep 38’spkemo pecypce i ListView B koai MainActivity:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
Il orpumyemo ListView
ListView countriesList = (ListView) findViewByld(R.id.countriesList);
Il oTpumyemo pecypce
String[] countries = getResources().getStringArray(R.array.countries);
Il cTBOprOEMO amanTep
ArrayAdapter<String> adapter = new ArrayAdapter(this,
android.R.layout.simple_list_item_1, countries);
Il 3amaemo agantep ISt CIIHCKY

countriesList.setAdapter(adapter);

JIns oTpuMaHHS pecypcy B KOJI java 3aCTOCOBYEThCS BUpPaA3 R.array.Hasea_pecypcy.
Aute HaM HE00OB’ SI3KOBO JI0/IaBaTH CHHMCOK psAKiB B ListView mporpamuo. ¥ 11poro enemMeHTa

€ aTpuOyT entries, skuii B SKOCTi 3HAUYCHHS MOXe TpUitMaTh pecypc string-array:
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<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<ListView
android:entries="@array/countries"
android:id="@+id/countriesList"
android:layout_width="match_parent"
android:layout_height="match_parent">
</ListView>
</RelativeLayout>
B upomy Bunaaky koa MainActivity Mu Mo>kxeMO CKOPOTHTH JI0 CTaHIapTHOTO:

public class MainActivity extends AppCompatActivity {

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

A pe3ynbTaT Oy/ie TAKUM K€ CAMUM:

ADraHTEHA

Komymeua
Ui

Vpyrasi
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JIEKIIA 7. PECYPCHU ITPOEKTY

7.1 IousiTTs pecypcy. Tunu pecypciB npoekry

[Tpu po3poOiri MOOUTEHUX TOAATKIB IPUUHATO MIAX1M, SIKAH MOJIATAE Y BiJOKPEMIICHH]
pecypciB, SKi BHUKOPHCTOBYE JOAATOK, Bim komy. Jlo pecypciB MOXKYTh HaJeKaTu:
300paK€HHS, TEKCTOBI CTPIUYKH, KOJIbOPH, KOMIIOHYBAaHHsSI €JIEMEHTIB 1HTepdeicy
KOPUCTYBa4ya TOMIO. BigoKpemileHHS pecypciB BiJi KOAY JIO3BOJIIE BUKOPUCTOBYBATH
QIbTEPHATUBHI pecypcu Ui pi3HUX KOHQIrypamiii mpucTpoiB: MOBa, PO3LIMPEHHS E€KpaHy
1 T. 0. Jlns 3a0e3nedeHHs CyMICHOCTI 3 PI3HUMHU KOHQITYpaIisiMH, PECYpCH HEOOXiTHO
3rpyIyBaTH B TUPEKTOPIi 32 TUTIOM pecypciB 1 KOH(Iryparllii IpucTporo, OTpUMaHi AUPEKTOPIi
MOMIIIYIOTHCS B MAMNKy FeS/ IpoeKTy.

Jist Oyb-SIKOTO THUIY peCcypCiB MOKHA BU3HAUYMUTH JIBi Ipymu (puc. 7.1).

— I — —Ig—

APK APK

a) 0)

Pucynok 7.1 BapianT komnoHyBaHHs iHTep(delicy KOpUCTyBada, apaMeTpu sIKOTo
30epiraroTbcs B pecypcax: a) KOMIOHYBaHHS 110 3aMOBYYBaHHIO;

0) cneunpiyHe KOMIOHYBAaHHS JIJIsl IEBHOTO MTPUCTPOIO

[lepma Bu3Hauae pecypcH, sKi OyayTh BHUKOPHUCTOBYBATHCS HE3aJIEKHO BIJ
KOH(}irypariii npucTporo abo B TOMY BUIAJKY, KOJU MiJ KOHQIrypalilo HeMa€e BiJIMOBIIHUX
IbTEPHATUBHUX PECypCiB (PeCypcH 3a 3aMOBUYBaHHAM). J[pyra rpyra BU3Ha4ae pecypcH, siki
MpU3HAYEHI JUIsl MEBHOI KOH(Irypaii ¢pi3M4HOTO IpUCTPOIO (anbTepHaTHBHI pecypen). Taki
pecypcH po3MIIIYIOThCS B AMPEKTOPIT 13 HA3BOKO, 1110 MMO3HAYAE 110 KOHpiryparrtiro (puc. 7.2).

JIns pi3HUX TUMIB pecypciB, BU3HAUCHHX Y MPOEKTi, B Karano3i reS/ CTBOPIOIOTHCS
cBOi migkatanoru. Paiiam pecypciB He MOKHA PO3MIIyBaTH B TarkKy res/ Oesmocepeanso,
OCKUTBbKH Oyzie OTpUMaHO MOMMIKY KoMOutsii. [linTpumyBaHi migKaTanoru:

e animator/: xml-¢aiinu, 1110 BU3HAYAIOTH aHIMAIIIIO;

e anim/: xml-gaiinu, mo BU3HAYAIOTH tWeen-aHiMallio;
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e color/: xml-aiinm, 1110 BU3HAYAIOTH KOJIBOPH;

e drawable/: rpadiuni daiinu (.png, .jpg, .gif);

e mipmap/: rpadiuni ¢aiinm, siKi BAKOPUCTOBYIOTHCS JIJIsl IKOHOK JIONATKY i pi3Hi

PO3IIUPEHHS EKpaHy;

e layout/: xml-¢aiinm, mio Bu3Ha4aOTh iHTEpQEiic KOPUCTYBaYa MPOrPaAMH;

e menu/: xml-daiiam, o BU3HAYAIOTH MEHIO POTPaMHU;

e raw/: daiiny, siki 30epiratoThCsi B GiHApHOMY («CHPOMY») BUTIISI AL,

e values/: xml-daiinu, siki MICTATH pi3HI BUKOPHCTOBYBaHI B JOAATKy 3HAYEHHS,

HANIPUKIIA]], PECYPCH CTPIYOK;

e Xml/: noBinbHi xml-daiiam.

res
drawable
drawable-v24
layout
mipmap-anydpi-v26

mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi

mipmap-oxhdpi

values

Pucynok 7.2 MoxnuBuil BapiaHT pO3MIIIEHHS PECYpCiB MIPOEKTY,

crenu(pikoBaHUX ISl PI3HUX PO3LUIMPEHB €KpaHy (13MUHOTO MPUCTPOIO

3arajioM B IPOEKTI MO>KHAa BUKOPUCTOBYBATHU Taki TUIU pecypciB (Tal:a. 7.1):

Tumnu pecypciB Android-npoekry

Taoauusa 7.1

KaraJjor
Pecypce daiin Enemenr y gaitni
MPOEKTY
1 2 3 4
Crpiukn Ires/values/ strings.xml <string>
Plurals [res/values/ strings.xml <plurals>

MacuBu cTpi4ok

[res/values/

strings.xml a6o arrays.xml

<string-array>
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[Mponosxenns Tabmui 7.1

Karaaor
Pecypc daiia Enement y ¢aiiuai
MPOEKTY
1 2 3 4
JloriyHi 3HAYCHHS Ires/values/ bools.xml <bool>
Konbopu Ires/values/ colors.xml <color>
Criucku KonbopiB Ires/color/ JOBUIbHE HaiimeHyBaHHs | <selector>
1 2 3 4
Posmipu (Dimensions) | /res/values/ dimens.xml <dimen>
Inentudikaropu 1D Ires/values/ ids.xml <item>
Limi gncna Ires/values/ integers.xml <integer>
MacuBu 1inux gucen | /res/values/ integers.xml <integer-array>

I'padiuni daiinm

/res/drawable/

(haiiy 13 po3UTMPEHHIM

jpg Ta png

Tween-animMariis

fres/anim/

(aiin xml i3 TOBUTBHEM

HaliIMEHYBaHHAM

<set>, <alpha>,
<rotate>, <scale>,

<translate>

[Toxaaposa aHiMarris

[res/drawable/

¢aiin xml i3 TOBITEHUM

<animation-list>

HaliMEHYBaHHAM
Amnimaris [res/animator/ | daiin xml i3 1OBiITBHUM <set>,
BJIACTHBOCTEH HallMEHYBaHHSIM <objectAnimator>,
<valueAnimator>
Menro /res/menu/ ¢aitn xml i3 TOBUIEHUM <menu>
HallMEHYBAaHHAM
XML-daitnmu res/xml/ ¢aitn xml i3 TOBUTEHUM
HallMEHYBAaHHAM
binapHi pecypcu Ires/raw/ Gaiinu MynbTUMETia
(mp3, mp4), TeKcTOBI Ta
1HII Qaitnm
Posmitka rpadiunoro | /res/layout/ ¢aitn xml i3 1OBUIBHUM
iHTEepdeiicy HallMEHYBAaHHSAM
Cruti Ta TeMHU Ires/values/ styles.xml, themes.xml <style>
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[To 3amoBYyBaHHIO B KaTajo3i eS/ € mifKaTaiord He Ui BCIX THIIIB PECYpCiB, SKi

MOYKHa BUKOPHUCTOBYBATH B JI0JIaTKy, IPOTE MPHU HEOOXIJHOCTI MU MOKEMO JOJaTH B MAIKY

res/ moTpiOHWIA KaTajor, a B HBOIO IIOTIM IOMICTUTH BimmoBimuuii pecypc. Komwu

B1IOYBAETHCS KOMITUIALIIS TTPOEKTY BIJIOMOCTI MPO BCi PECYpPCH JOJAIOTHCSA B CIICLIAIbHUMA

daitn R.java mpoekty. Y 1poMy Gaiisi 30epiratoTbCsi BCi OTOJIOMICHHS PECYPCIB Y BHIJISII

YHUCIOBUX KOHCTaHT. Hampukiaa, y mNpoOeKTi 3a 3aMOBUYBAHHSAM € PECypC pPO3MITKH

inTepdeiicy — daiin activity_main.xml 8 mammi res/layout. Jlis misoro pecypcey B kiaci R Oyme

CTBOPEHO MPUOIN3HO TaKy KOHCTAHTY:

public final class R {

public static final class layout {

public static final int activity _main=0x7f030001;

7.2 3acTocyBaHHs pecypciB mig yac po3podKkH 10AaTKiB

Icaye nBa crocoOu AOCTYIy 10 pecypciB: B ¢ailili BuXigHOTO KOoay i B (haiini xml: B

KOJIi Imporpamu Ta B TekcTi Xml-daiimis.

7.2.1 IlocuiiaHHSA HA pecypcH B KOJAi MPpOrpamMu

Tun pecypcy B JaHOMY BMIAAKYy MOCHUJIAETHCS HA OAUH 13 MPOCTOPIB (BHYTPIIIHIX

KJIaciB), BU3HaUEHUX y ¢aitni R java:

R.drawable (iiomy sionosioac mun ¢ xml drawable);
R.id (id);

R.layout (layout);

R.string (string);

R.attr (attr);

R.plural (plurals);

R.array (string-array).

Hanpuknan, mis BcTaHOBIEHHS pecypcy activity_main.xml B skocrti rpadignoro

inTepdeiicy B koai merony onCreate() xiacy MainActivity € Takuii psaok:

setContentView(R.layout.activity_main);

3 nomomororo Bupady R.layout.activity_ main mm mocmmaemocss Ha  pecypc

activity_main.xml, ne layout - Tum pecypcy, a activity_main — im’st pecypcy.
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[Toni6GHMM YMHOM MM MOKEMO TOCHJIATHCS Ha iHII pecypcu. Hampukian, y daitni
res/values/strings.xml Buznaueno pecypc app_name:
<resources>
<string name="app_name">ViewsApplication</string>
</resources>
[Ilo6 oTpuMaTu TMOCWIAHHS HAa JaHWW pecypc B HPOTPAMHOMY KOJAI MU MOXKEMO

BUKOPHCTOBYBATH BHpa3 R.string.app_name.

7.2.2 IlocuanHs Ha pecypeu y ¢paiiai xml
[Tocunanus Ha pecypcu B daitnax xml MaroTh dopmar:
@/[im’ss_naxkema:]mun_pecypcy/im’a_pecypcy. TyT:
® M’ _nakema — iMe€s TaKeTa, B SKOMY 3HaXOIHMTbCA pecypc (BKasyBaTH
HE00O0B’SI3KOBO, SIKIIO PECYPC 3HAXOIUTHCS B TOMY K MaKeTi);
® mun_pecypcy — NpeICTaBISE MMiIKIac, BU3HAYEHUH y Kiaci R st tumy pecypcy;
o im’a pecypcy — iM’a (aiimy pecypcy 0e3 po3mmpeHHs abo 3HAUCHHS aTpuOyTy
android:name B XML-eneMenTi (U IPOCTHX 3HAYCHB).
Hanpuknaa, My Xo4eMO BHBECTH B eJeMEHTI iHTepdeiicy TextView psmok, skuit
BU3HAUCHO Y BUTJISII pecypcy B daiini strings.xml:
<TextView
android:id="@+id/welcome"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="@string/app_name" />
B nanomy Bumanky BiacTuBicTh text emementy TextView B sikocTi 3HaueHHs Oyne

OTPUMYBATH 3HaYEHHS CTPIYKOBOIO pecypcy app_name.

7.2.3 Meton getResources()

JIns otpumaHHs pecypciB B kiaci Activity Mu MOXXeMO BHKOPHUCTOBYBAaTH METOJ
getResources(), skuii moBeprae 06’ekt android.content.res.Resources. Ase o6 oTpumaru
caMm pecypc, ClliJ] B OTpUMaHoro 00’ exta Resources BUKJIMKATH OJMH 13 HACTYITHUX METOJIIB:

e getString(): moBeprae cTpiuky 3 ainy strings.xml 1m0 YHCIOBOMY
1IeHTH(IKaTOpY;

e getDimension(): moBeprae unciioBe 3HaueHHS - pecypc dimension;
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e getDrawable(): moBeprae rpadiunuii daiir,
e getBoolean(): moseprae 3HaueHHs boolean.
Hapenemo npocTuii npukiag poOOTH 3 pecypcamu 13 3aCTOCYBaHHSM METOIIB 00’ €KTa
Resources:
public class MainActivity extends AppCompatActivity {
protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

Il orpumanns pecypciB i3 daitry values/strings.xml

String app_name = getResources().getString(R.string.app_name);

TextView textView = new TextView(this);
textView.setText(app_name);
setContentView(textView);

Tyt B xoxi meromy onCreate() BuxkopucroByroun meron getResources().getString()
OTPUMYEMO HaWMEHYBaHHS MPOEKTY i3 Qaiiny Strings.xml, sike Hajani BUKOPUCTOBYEMO LISt
BCTAHOBIICHHSI Hamucy rpadidnoro enementa textView. Ilpu 3amycky mnporpamu MU

HO6aLII/IMO, HaIllpuKJIag, Take:

!ENg ¥ @ i 1vaz

ViewsApplication

Viewsapplication

Pucynok 7.3 Pe3ynbrar poOOTH 13 TEKCTOBUM PECYPCOM

13 3acTOCYBaHHSAM METO/IiB 00’ €kTa Resources
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7.3 PoOora i3 pecypcaMu OCHOBHUX THIIIB

7.3.1 CtpiukoBi pecypcu
CrpiukoBi pecypcM — OJMH 3 HAWBOXIWBINIMX KOMIIOHEHTIB Mporpamu. Mu
BUKOPUCTOBYEMO iX TpW BUBEIEHHI HA3BH MPOTPAaMH, PI3HOIO TEKCTY, HAMPHUKIAA, TEKCTY
KHOIOK 1 T. . XML-daiinu, mo npeacTaBisioTh COO00 CTPIYKOBI PEeCypCH, 3HAXOISIThCS B
npoekTi B mammi res/values. 3a 3aMoBUyBaHHSIM PEeCypCH JaHOTO THIY 3HAXOJSTHCS B (aiiti
strings.xml, sikuii MOXe BUIIISIIATH HACTYITHUM YHHOM:
<resources>
<string name="app_name">ViewsApplication</string>
<string name="ButtonOk value">Bxin</string>
<string name="message">Hello Android!</string>
</resources>
ToOT0, KOKEH OKPEMHIi pecypc BH3HAYAETHCS 3a JOMOMOIOI0 elieMeHTa String, a ioro
aTpuOyT Name MICTUTh Ha3By pecypcy. B Kol nomaTky Mu MOXEMO MOCHJIATHCS Ha I
pecypcu Tak: R.string.app_name
OC Android cama cmoiBCTaBHTH JaHi YHCIOBI iACHTHU(IKATOPH 3 BiANOBIIHUMHU
pecypcamu psiakiB. Hanpukian B koai Java:
public class MainActivity extends AppCompatActivity {
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

TextView textView=(TextView) findViewByld(R.id.welcome);
Il orpumyeMo pecype

String message=getResources().getString(R.string.message);

I/ BcTaHOBIIOEMO TEKCT emeMenTa textView

textView.setText(message);

A B xml-aiini Mo>kKHa OTpUMATH JOCTYII JI0 CTPIUKOBOTO pecypcy Message Tak:
<TextView
android:id="@+id/welcome"
android:layout_width="wrap_content"
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android:layout_height="wrap_content"
android:text="@string/message" />

7.3.2 Pecypeu Ty dimension
OrosomieHHsT pecypciB JaHOTO THUIYy MOBHHHE 3HAXOJUTHCS B mamui res /values B

daiini 3 OyIb-IKUM JOBUTBHUM 1M M. 3arajlbHUi CUHTAKCHUC:
<?xml version="1.0" encoding="utf-8"?>
<resources>
<dimen name="im’si_pecypca'">BUKOpHCTOBYBaHUI po3mip</dimen>
<[resources>
Ter <dimen> mno3Hauae pecypc i BKJIIOYAE JesiKe 3HAYCHHS PO3MIpY B OIHIHM 3
NpURHATHX OauHML BuMipy (dp, sp, pt, px, mm, in). Hanpuknan, skmo goxgatu B Android
Studio B manky res/values uvoswii ¢aiin dimens.xml rakoro Bmicty:
<resources>
<dimen name="activity_horizontal_margin">16dp</dimen>
<dimen name="activity_vertical_margin">16dp</dimen>
<dimen name="text_size">16sp</dimen>
</resources>
TO MH BH3HaYMMO JBa pecypcd i BiactymiB  activity_horizontal_margin i
activity_vertical_margin, sixi 36epirarotsh 3HauenHs 16dp, i pecypc text_size, sikuii 30epirae
BUCOTH WIpUPTY B 16sD.
B ¢aiini activity_main.xml ix Mo)xHa BUKOPHCTATH TaK:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:paddingBottom="@dimen/activity_vertical _margin"
android:paddingLeft="@dimen/activity_horizontal _margin"
android:paddingRight="@dimen/activity_horizontal _margin™
android:paddingTop="@dimen/activity_vertical _margin">
<TextView
android:textSize="@dimen/text_size"
android:layout_width="wrap_content"
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android:text="Hello Android Nougat!" />
</RelativeLayout>
Pecypcu Tumy dimension BUKOPUCTOBYIOTBCS JUIsi TaKMX aTpuUOyTIB Bi3yalbHHX
CJICMEHTIB, sIKi B IKOCTI 3HAUYCHHS BUMAraloTh BKa3aHHsI KOHKPETHOT'O YHCIIA.
Jlns oTpuMaHHsl pecypciB B Koji Java 3actocoByerbcst MeToz getDimension() xiacy
Resources. Hanpuxian:

import android.widget. TextView;

public class MainActivity extends AppCompatActivity {
protected void onCreate(Bundle savedinstanceState) {

super.onCreate(savedInstanceState);

float textSize = getResources().getDimension(R.dimen.text_size);
int leftPadding =
(int)getResources().getDimension(R.dimen.activity _horizontal _margin);

int topPadding=(int)getResources().getDimension(R.dimen.activity vertical _margin);

TextView textView=new TextView(this);

textView.setText("Hello world!");

textView.setTextSize(textSize);

textView.setPadding(leftPadding, topPadding, leftPadding, topPadding);
setContentView(textView);

7.3.3 Pecypceu Tumny color
Pecypcu tuny color moBunHi 36epiratucs B daiinax karamory res/values i Tak camo sik
1 pecypcu CTpidOK, MOBUHHI OYTH BKJIAQJEHUMH B Ter <Iesources>. 3a 3aMOBYYBAHHSAM IpU
CTBOPEHHI HAMMPOCTIIIOro MpoekTy B manky res/values nomgaerscs daiia colors.xml:
<?xml version="1.0" encoding="utf-8"?>
<resources>
<color name="colorPrimary">#3F51B5</color>
<color name="colorPrimaryDark">#303F9F</color>

104



<color name="colorAccent">#FF4081</color>
</resources>
Komip 3aaeThes 3a qonomororo enementa <color>. Moro arpuGyt name 3ajae Ha3By
KOJIbOPY, siIka OyJe BHUKOPHCTOBYBATHCS B JOJATKy, a IIICTHAAISTKOBE YUCIO — 3HAYCHHS
KoJIbopy. JlJ1st 3a1aHHs KOJIPHUX peCcypciB MOXKHA BUKOPUCTOBYBATH Taki opMaru:
1) #RGB (#F00 — 12-6iTHe 3Ha4eHHS);
2) #ARGB (#8F00 — 12-6iTHe 3HaYCHHS i3 JOJaBaHHAM alib(pa-KaHaiy);
3) #RRGGBB (#FFOOFF — 24-6iTHe 3Ha4eHH);
4) #AARRGGBB (#80FFO0FF — 24-06iTHe 3HaueHHS i3 10/JaBaHHSIM ajb(a-KaHaiy).
[Mpukian 3acTocyBaHHs KOJNIPHUX pecypciB y ¢aitni activity_main.xml:
<TextView
android:textSize="20dp"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textColor="@color/colorPrimary"
android:background="@color/textViewColor"
android:text="Hello world!" />
Tyt 3a momomororo atpubyra android:textColor BcTaHOBIIOETHCS KOJIP TEKCTY B
TextView, a atpu0yr android:background scranoBmioe ¢on TextView. Jlns orpumanHs
3HAUCHHS Koubopy micis "@color /" Bkasyerbes iM’st pecypcey.
B xoxi MainActivity komipHi pecypcr MOXKHA 3aCTOCOBYBATH TaK:
public class MainActivity extends AppCompatActivity {
protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

int textColor = ContextCompat.getColor(this, R.color.colorPrimary);
int backgroundColor = ContextCompat.getColor(this, R.color.textViewColor);

TextView textView = new TextView(this);
textView.setText("Hello world!");
textView.setTextSize(20);
textView.setPadding(16, 16, 16, 16);
textView.setTextColor(textColor);
textView.setBackgroundColor(backgroundColor);
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setContentView(textView);

Tyt 3acrocoByerbcsi meton ContextCompat.getColor(), sxkuii B SKOCTI TEPIIOTO
napaMmeTpa mnpuiiMae NOTOYHHMH 00’exkT Activity, a B siKocTi Ipyroro — igeHTH(IKaTop

KOJIIPHOTO pecypcy.

7.3.4 Pecypcu 300pa:keHb

Android migrpumye Taki ¢opmaru ¢aitniB: .png (Oaxanwii), .jpg (momycTHMHUIN),
.gif (mebaxanwmit). [lns rpadiuaux (ailyiiB B IPOEKTI 32 3aMOBUYYBAHHSIM CTBOPIOETHCS MAITKa
res/drawable. Tlpu nonaBanHi rpadidaux (aiaiB B 110 MaNKy /Uis KOXHOTro 3 Hux Android
ctBoproe pecypc Drawable. ITicis mboro Mu MOKeMO 3BEpHYTHCS JI0 PECYpPCY B TaKuii Criocio
B KoJii Java:

R.drawable.im’st_daiina
abo B kofi Java:
@[im’s_makery:|drawable/im’s_aiina
[Ipu nonaBanHi rpadiuHux (aiiniB y MpoOeKT BapTO BPaxOBYBATH, IO KOXKEH TaKUU
¢aitn Oyne 30uLIbIIyBaTH po3Mip mpoekTy. Kpim Toro, Benmuki 300pa’keHHs HETaTHBHO
BIUIMBAIOTh HAa NPOAYKTHUBHICTb. TOMy CIiJi BUKOPHUCTOBYBAaTHM HEBEIUKI 1 ONTHUMI30BaH1
(ctucHyTi) rpadiyHi dailiu.
Hnst poboTH 13 300pakeHHs MU B Android MO>KHa BUKOPHUCTOBYBATH Pi3HI €JIEMEHTH,
asie O6e3nocepeiHbO Ul BUBEACHHS 300pakeHb pu3HaueHuii ImageView:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<ImageView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:src="@drawable/flowers" />

</RelativeLayout>
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Tyt nns BinoOpaxenns daitry B ImageView BcranosiroeTsest arpudyt android:src. B
Horo 3HaueHHI BKa3yeTbCs 1M s rpadiuHOrO pecypey, sike MOBUHHO 30iratucs 3 iM’siM daitry
0e3 posmmpenHs. Sk6um mm crTBoproBanu ImageView B koxi Java i3 BiZIOBiIHHM

3aCTOCYBaHHSM pecypcy, TO activity Moria 0 BUTTIIaTH TaK:

import android.widget.ImageView;

public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
ImageView imageView=new ImageView(this);
// 3aCTOCOBYEMO pecypc
imageView.setimageResource(R.drawable.flowers);
//setContentView(R.layout.activity _main);

setContentView(imageView);
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JEKIIA 8. O®POPMJIEHHS IHTEP®EVICY ITPOTPAMU

8.1 CTniai

Mu MOKEeMO HaNaIITyBaTH EJIEMEHT 3a JIOMOMOTOI Pi3HUX aTpUOYTIB, SIKi 3a7al0Th
BUCOTY, IIUPHUHY, KOJip (QOHY, TEKCTy 1 Tak Jami. Alle SIKIIO Yy HAC JCKiTbKa €JIEMEHTIB
BUKOPHUCTOBYIOTH OJIHI 1 Ti K HaJAIITYBaHHS, TO MM MOXEMO 00’ €IHATH 11i HaJaIlITyBaHHS B
cruii. Hampukiaa, Hexail y Hac € KijibKa eeMeHTiB TextView:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout

xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<TextView
android:layout_width="match_parent"
android:layout_height="50dp"
android:gravity="center"
android:textSize="22sp"
android:textColor="#3f51b5"
android:text="Android Lollipop"/>
<TextView
android:layout_width="match_parent"
android:layout_height="50dp"
android:gravity="center"
android:textSize="22sp"
android:textColor="#3f51b5"
android:text="Android Marshmallow"/>
<TextView
android:layout_width="match_parent"
android:layout_height="50dp"
android:gravity="center"
android:textSize="22sp"
android:textColor="#3f51b5"
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android:text="Android Nougat"/>
</LinearLayout>

AK1 Ha eKpaHi KOPUCTYBauy J1al0Th HACTYIHY PO3MITKY:

hd B
StylesApp

Android Lollipop

Android Marshmallow

Android Nougat

Bcei i TextView maroth opHakoBuid HaOip BIACTHBOCTEH 1, HAPUKIAJ, SKIIO HAM
3aX04€ThCsI 3MIHUTH KOJIIp TEKCTY, TO JOBEACThCSA MIHATH HOTO y BCiX TphoxX TextView. Binbi
ONTUMAIBHUM € TIIX1]1 3 BAKOPUCTAHHSIM CTHIIIB.

3a 3aMOBUYYBaHHSIM IpU CTBOpeHHI npoekTy B Android Studio B manky res/values Bxe

nonaethes daiin s ctuti Styles.xml:

B o+ %t

app
manifests

java

H res
drawable
layout
mipmap
values
& colorsxml
& strings.xml

| -]
styles.xml

# Gradle Scripts

Axmo takoro ¢aiy HeEMae, TO HOro MOXHa J0AaTH, a00 MOXHA JOJaTH 1€ OJUH
daiin ctuis. [onoBHe mo0 cTuimi nepedyBanu B Katanosi npoekrty res/values/ B gaiini xml.

[Tpu upomy ¢aiin Moxke MaTu TOBUIbHE 1M ’s1, HE0OOB s13K0BO Styles.xml.

109



HasiBauit daiin styles.xml mae HacTyrnHe BU3HAYCHHS:
<resources>
<!-- Base application theme. -->
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<!-- Customize your theme here. -->
<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@-color/colorAccent</item>
</style>
<[resources>
CTuiith 331a€ThCs 3a JA0MOMOrO0 eneMenTta <style>. AtpubyTr name Bka3ye Ha Ha3By
CTHJIIO, Yepe3 sKe MOTIM MOXKHA MOCHJIAaTHUCA Ha Hboro. HeoOoB’s3koBuil atpuOyT parent
BCTaHOBIIIOE JJII JAHOTO CTHIIFO OaThKIBCBKHH CTHIIb, BiJl SKOTO JIOYIpHIA CTHIIL Oyie
HACIIiIyBaTH BCi CBOI XapaKTEPUCTHKH.
3a JOMOMOrOI0 E€IIEMEHTIB IteM BCTaHOBJIIOIOTHCS KOHKPETHI BIACTHBOCTI BiJKeTa,
KU puiiMae B AKOCTI 3HaYEHHs aTpuOyTa NAMme iM’s BCTAaHOBIJIIOBAaHOI BIACTHBOCTI.
[ToBepHEeMOCsST 70 HAIIOrO 3aBJaHHS IO CTWi3amil enemeHTtiB TextView i mis ii
BUpIIICHHs 3MiHUMO (aiin styles.xml:
<resources>
<!-- Base application theme. -->
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<!-- Customize your theme here. -->
<item name="colorPrimary">@-color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>
<[style>
<style name="TextViewStyle">
<item name="android:layout_width">match_parent</item>
<item name="android:layout_height">50dp</item>
<item name="android:textColor">#3f51b5</item>
<item name="android:textSize">22sp</item>
<item name="android:gravity">center</item>
</style>

<[resources>
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Tyr BuzHaueHo HoBui cTwib TextViewStyle, skuii 3a monmomororo einemeHTiB item
3ajiae 3HAYCHHS JUIs aTpuOyTiB TextView.
Temnep 3actocyemo ctuib, 3Minumo ¢aiir activity_main.xml:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<TextView
style="@style/TextViewStyle"
android:text="Android Lollipop"/>
<TextView
style="@style/TextViewStyle"
android:text="Android Marshmallow"/>
<TextView
style="@style/TextViewStyle"
android:text="Android Nougat"/>
</LinearLayout>
BukopucroByroun ~ BusHaueHHs  Style="@style/TextView", tekcroBe  moie
MOB’SI3YEThCSA 13 BU3HAYECHHSAM cTWito. [lincymkoBuil pesynapTaT Oyae TOM ke, M0
1 paHille, TUIbKM KOJy CTa€ MEHIIE. A SIKIIO MM 3aX04€MO MOMIHATH SKIChb XapaKTePUCTHUKH,

TO JJOCUTH 3MIHUTH NMOTPIOHUHN €JIEMEHT item y BU3HAYEHHI CTHIIIO.

8.2 Temu

8.2.1 3acTrocyBanust TeMu

Kpim 3acTocyBaHHSI OKpeMHUX CTUJIIB JJO OKPEMHUX €JIEMEHTIB, MU MOXKEMO 3aJaBaTh
CTWJII JUIs BChOTO mporpamu abo activity y Burisiai TeM. Mu MOXKeMO cami CTBOPHUTH TEMY.
Opnak Android Bxke Hazae KibKa TMONEPEIHHO BCTAHOBICHHX TEeM JJs CTHIII3amii
3acTOCyHKIB, Hanpukiaa, Theme. AppCompat.Light.DarkActionBar i psix iHmmx.

JInst BU3HAYEHHS TeM 3aCTOCYHKY Binkpuemo ¢aitn AndroidManifest.xml. ¥ apomy mu
MOXeMO 00aYNTH HACTYITHE BU3HAYCHHS ejeMeHTa application, o npeacrasise 101aTOK:

<application
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android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:roundlcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/AppTheme">
3amaHHs TeMH BigOyBae€Thcs 3a gormomororo arpudyra android:theme. B ganomy
BUIIAJIKy BHKOPHUCTOBYETHCS PECYPC, BU3HAUCHUI B CTHIIAX — B (aiii res/values/ styles.xml:
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<item name="colorPrimary">@color/colorPrimary</item>
<item name="colorPrimaryDark">@-color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>
<[style>
Cruis AppTheme BukopucroBye BOynoBany temy Theme. AppCompat.Light.Dark
ActionBar, sika Hajae Bi3yalbHI XapaKTEPUCTHKH HAIIIOTO0 3aCTOCYHKY. Terep BH3HAYUMO
CTHJIb, SIKWI BHKOPUCTOBY€E 1HH_Iy TEMY:
<resources>
<style name="NoActionBarTheme"
parent="Theme.AppCompat.DayNight.NoActionBar">
<[style>
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<!-- Customize your theme here. -->
<item name="colorPrimary">@-color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>
<[style>
<style name="TextViewStyle">
<item name="android:layout_width">match_parent</item>
<item name="android:layout_height">50dp</item>
<item name="android:textColor">#3f51b5</item>
<item name="android:textSize">22sp</item>
<item name="android:gravity">center</item>
</style>

</resources>
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Hexait wHoBmii cTuiab Ha3uBaeThcd NoActionBarTheme, skuii mnocuiaerbcs Ha
temy Theme.AppCompat.DayNight.NoActionBar. Ternep BCTaHOBHMO HOTO B SKOCTI TEMHU
3acTocyHKy B ¢aitai AndroidManifest.xml:
<application

android:theme="@styles/NoActionBarTheme"

B pesynbrari orpuMaemo:

N @ v 03
Android Lollipop

Android Marshmallow

Android Nougat

8.2.2 CTBOpEeHHs BJIACHOI TEMH
3aMicThb BUKOPUCTAHHA B6y,Z[OBaHI/IX TEM, MU MOKCMO CTBOPUTU CBOIO. Z[J'IS[ ObOIo
ctBopuMo B (aiini res/values/styles.xml HoBwuii cTuis:
<resources>
<style name="AppTheme" parent="Theme.AppCompat.Light.DarkActionBar">
<!-- Customize your theme here. -->
<item name="colorPrimary">@-color/colorPrimary</item>
<item name="colorPrimaryDark">@color/colorPrimaryDark</item>
<item name="colorAccent">@color/colorAccent</item>
<[style>
<style name="TextViewStyle">
<item name="android:layout_width">match_parent</item>
<item name="android:layout_height">50dp</item>
<item name="android:gravity">center</item>

</style>
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<style name="CustomTheme" parent="Theme.AppCompat.Light">
<item name="android:textColor">#333333</item>
<item name="android:textSize">22sp</item>
<[style>
</resources>
Omxe, mMu crBopwin ctuiab "CustomTheme"”, skuii ycnaakoBaHWEl BiJ CTHIIO
Theme.AppCompat.Light. ¥V 1poMy cTHIi MU TEepEBH3HAYMIM [Bi BJIIACTHBOCTI: BHCOTY
wpudTy (textSize) — 22sp, a Takox koip Tekcty (textColor) — Bin Temnep cBiTIO-CipHii.
Tenep BU3HaYMMO 1S CTWIIB SIK TeMY AozaaTtka B ¢daitni AndroidManifest.xml:
<application android:theme="@style/CustomTheme"

B pe3ynbrati orpumaemo:

LN ¥ 00 11:43
StylesApp

Android Lollipop
Android Marshmallow

Android Nougat

8.2.3 PenakTop Tem
Jns copoieHHs nporecy BuzHaueHHS TeM B Android Studio € BOynoBanuit
rpadiyHui penakTop Tem. s mepexoay 10 HbOTO HEOOXiHO BHMOpaTH IMYyHKT MEHIO

Tools->Android->Theme Editor:
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StylesApp] - [app] - Aapphsrcimainiresivaluesistylesxml - Andreid Studio 2.3

Build Run VCs Window Help
5 | A (= Tasks & Contexts 4 J-‘ ]

Save File as Template...

=
Jwvalues &

. | Generate JavaDoc... . .
ainxml X | | MainActivity.java %
e Mew Scratch File... Ctrl+Alt+Shift+Insert
5 in the proje

XML Actions »
¥ Firebase

ISOUTCES> 5 ppp |inks Assistant

<style na Android . . g Sync Project with Gradle Files

<!-— Customize your theme here. —- W' Android Device Monitor

<item name="colorPrimary'>Ecolor/colorPrimar [l AVD Manager
<item name="colorPrimaryDark">@color/colorFr Ji SDK Manager
<item name="colorAccent">@color/colorhcecent<

s/ Enable ADE Integration
</styles

2] Layout Inspector

<style name="TextViewStyle"> 1 Theme Editor

<item name="android:layout width" :—mr.ch_pare:Q Firebase App Indexing Test

[P RRNE U S S R S SRS SRR R

I[Ticng 1bOro BIAKPUETHCA PEJAKTOP TEM, A€ MU 3MOXKEMO BHOpaTu Oyab-sKy Temy 1

nizpenaryBaTH il OKpeMi 3HaUeHHS, HallPUKJIaJ, KOJIip:

® StylesApp - [C:\Users\Eugene\AndroidStudioProjects\StylesApp] - ..\Theme Editor - Android Studio 2.3 - O *
File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS5 Window Help
DEHD ¢4 5000 QR ¢ > S[Eap-/P> + &G0 K 8 L7 Q
[3 StylesApp © (3 Theme Editor |
el 3 activity_main.xml % | gAndroidManrfstJ(ml x 3 stylesaml % | @ Theme Editor | @
o
= o
?'_-l &' ONexus4- mb25+ @language~ (C{' ) a
@ [
Theme
o
EEEree [
Z /1. Theme is not used anywhere
=~
)’
8 < v7 Toolbar O @ ¢ Theme parent =
E ‘ AppCompat Light Uheme.AppCompat.lH
=
@ th
App bar Radiobutton colorPrimary /1, ;

s g
= !‘ @color/colorPrimary | g
= =z
= =
=] colorPrimaryDark o
= MNNARKMAI

@E' ToODO -ﬁ- &: Android Monitor = 0: Messages Terminal Q Event Log [=] Gradle Console
O Gradle build finished in 165 585ms (11 minutes ago) nfa nfa Context <no context> -]
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JIEKIIA 9. MEHIO

9.1 CTBOpeHHSI MEHIO

Menio B jgonmatkax mpexacrtaBisie kiac android.view.Menu, i koxxHa activity
acoIlieThCs 3 00’ekToM mporo tumy. O6’ext android.view.Menu moxke BKJIHOYATH Pi3HY

KUIBKICTh €JIEMEHTIB, a Ti B CBOIO YEPTy MOXKYTh 30€piraTu mijieJIeMeHTH.

9.1.1 Bu3HayeHHs1 MeHIO B xml

Mesnto, sk 1 aitnu iHTepdeiicy abo 300pakeHb, TakoX sBJse co000 pecype. 3a
3aMOBYYBaHHSIM (ailjii MEHIO 3HAXOIAThCS B MMPOCKTI B KaTasao3i res/menu.

[Tpu cTBOpeHHi HOBOrO mpoekty 3 Empty Activity y Hac Hemae HisSKOTO KaTajiory
res/menu i BiiMOBiTHO HEMA€E PECYPCIB MEHIO, ajie MU MOXEMO iX joxaTH Bpy4uHy. JlJist boro
HAaTHCHEMO IPaBOI KHOIKOK MHUIII B MPOEKTI Ha Karajor res i jgam B Bimkputu cnmcok
Bubepemo myHkT New->Android Resource File.

Jlani y BikHI BKa)xeMo JUIs iMEHI (aiiny Ha3Ba Main_Mmenu, a uis THITy Pecypcy TaKoX

BuOepemo Menu:

#! Mew Resource File *
File name: main_menu Tl
Besource type: IMEnu n
Root glement: menu

Source set: main n

Directory name: | menu

Available qualifiers: Chosen qualifiers:

)

@ Network Code |—|

O Locale —_—

m | Cancel | | Help |

[Ticms mporo B karanmosi res Oyae CTBOPEHMM IMigKaTajor Menu, B sikoMy Oyje

3HaxoauTUCA (aitn main_menu.xml.
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app

manifests

java
com.example.eugene.menuap
C 6 MainActivity
com.example.eugene.menuap
com.example.eugene.menuap

& res

drawable
layout

menu

s -
1 main_menu.xml

mipmag
values
o Gradle Scripts

[To 3amoBuUyBaHHIO 11e# (aiiyl BU3HAYAE OAMH MMOPOXKHIN eTeMEeHT Menu:
<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android">
</menu>
3MIHMMO BMICT (haiiiry, BU3HAUMBIIM KUJIbKA IYHKTIB!
<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item
android:id="@-+id/action_settings"
android:orderIinCategory="1"
android:title="Hactpoiiku" />
<item
android:id="@+id/save_settings"
android:orderIinCategory="3"
android:title="Coxpanuts" />
<item
android:id="@+id/open_settings"
android:orderIinCategory="2"
android:title="OtkpbITh" />
</menu>
Ter <menu> e kopeHeBUM BY3JI0M (hailily 1 BU3HAYa€ MEHIO, 10 CKIIAIAEThCA 3 OTHOTO

a0o0 JIEKIJIbKOX eJIEMEHTIB <item> i <group>.
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Enement <item> sBisge 006’exr Menultem, sikiii € oguuM 3 eneMmeHTiB MeHro. Ilei
€JIEMEHT MOXKE MICTUTH BHYTPIIIHIA migeneMeHTH <MENU>, 3a JOMOMOTOI0 SIKOTO
CTBOPIOETHCS TiIMEHIO.

Enement <item> Bkjro4ae HacTymHi arpuOyTH, SKi BH3HAYAIOTh HOIrO 30BHIIIHIN
BUTJISA]T | IOBEIIHKY:

e android:id: ynikanbHuii 1d ereMeHTa MEHIO, SIKMI JJO3BOJISIE MOTO BITI3HATH TIPH
BHOOPI KOPHCTYBAaYeM 1 3HAWTH Yepe3 MOMLIyK pecypcey 1o id;

e android:icon: mocunanas Ha pecypc drawable, skwii 3amae 300paskeHHS IS
enemenTa (android:icon="@drawable/ic_help");

e android:title: nocunanus Ha pecypc psAIKH, IO MICTHTh 3arojOBOK €JIEMEHTA.
TunoBo Mae 3HaucHHs "Settings”;

e android:orderInCategory: mops ok npoxoKeHHs eJIEMEHTa B MEHIO.

9.1.2 HanoBHeHHsI MEHIO eJIeMEeHTaMM
Mu BHU3HAUMIIM MEHIO 3 TpbOMa CICMCHTAMH, aJIC CaMC BU3HAYCHHA €JIEMEHTIB y
daiini me He cTBoproe MeHro. Lle Bchoro nmme neknapatuBauil onuc. 11[o6 BuBecT #oro Ha
eKpaH, HaM Tpeba BUKOPUCTOBYBATH #oro B kiaci Activity. J[is iiporo Tpeba rnepeBU3HAYMTH
meroa onCreateOptionsMenu(). Tlepetinemo no0 xmacy MainActivity 1 3miauMo ¥oro
HAaCTYITHUM YHUHOM:
public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

@Override
public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R.menu.main_menu, menu);

return true;

b
Meron getMenulnflater() orpumye 06’ext Menulnflater i Bukiukaemo oro metox inflate().

Lleit merox B SKOCTI MEpLIOro MapaMmeTpa NpuUiMae pecypc, SKUM MpeaCTaBise Hall
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JCKJIapaTUBHUN OMKC MEHIO B XMl i HamoBHIOE HUM 00’€KT MENU, MeperaHuii B AKOCTI
JIPYTOro mapaMerpa.

3amycTuMO J0JaTOK Ha BHKOHAHHS 1 HAaTHCHEMO Ha KHOINKY MEHIO B IIPaBOMY

BEPXHbOMY KyTi. B pe3ynbTaTi mo6aunmo:

L. O ¥ 20 19 N O ¥ 2 019
Menudpp H MenuApp Hactpodicn

— 0 Wk CTRpLTY

CoxpasTs

9.1.3 O0poOKka HATHCKAHb HA MYHKTH MEHIO
ﬂKI_I_IO MH HATHUCHEMO Ha 6y,Z[B-${KI/II71 3 HYHKTiB MCHIO, TO HIYOrO HE CTAHETHCS.
[lo6 mnpup’s3aT 10 MEHIO Mii, HaM Tpeda NepeBM3HAYMTH B Kiaci activity meron
onOptionsltemSelected().
Jlns BUBeIeHHsT OOpaHOTrO elieMeHTa MeHIo B (aiti activity_main.xml, BusHaumMo
TekcToBe moJje 3 id=header:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView
android:id="@+id/header"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textSize="22sp" />

</RelativeLayout>
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I 3mianmo kiac MainActivity:
public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

}

@Override

public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R.menu.main_menu, menu);

return true;

@Override
public boolean onOptionsitemSelected(Menultem item) {
int id = item.getltemId();
TextView headerView = (TextView) findViewByld(R.id.header);
switch(id){
case R.id.action_settings :
headerView.setText("Hactpoiiku");
return true;
case R.id.open_settings:
headerView.setText("OTkpbITh");
return true;
case R.id.save_settings:
headerView.setText("Coxpanuts");
return true;

}

return super.onOptionsitemSelected(item);

[lo6 3po3ymiTH, SKHH TYHKT MEHIO OOpaHMid, CIIOYaTKy OTPUMYEMO HOTro

inenTudikarop int id=item.getltemld(). Ilotim B koHcTpykmii Switch..case BuOupaemo
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NOTPIOHMI BapiaHT 1 B 3alIeKHOCTI BiA BUOOPY 3IIMCHIOEMO BIAMOBIAHI Mdii, B JaHOMY

BUIIAJIKy BCTAHOBJIFOEMO TeKcT TextView.

9.2 I'pynu, nigAMeHI0 i nporpaMHe CTBOPEHHSI MEHIO

9.2.1 CTBOpEeHHS NMiIMEHI0
Jlnist CTBOpPEHHS MIAMEHIO B (aiiyli po3MITKM MEHIO BU3HAYMMO BHYTPILIHIM €JIeMEHT
menu:
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<item
android:id="@-+id/action_settings"
android:title="Hactpotiku">
<menu>
<item android:id="@+id/save_settings"
android:title="Coxpanuts" />
<item android:id="@+id/open_settings"
android:title="OtkppiTh" />
</menu>
</item>
<item
android:id="@-+id/action_move"
android:title="TIepexoxn">
<menu>
<item android:id="@-+id/forward"
android:title="Bnepen" />
<item android:id="@+id/back"
android:title="Hazan" />
</menu>
</item>
</menu>
[Ticns HaTUCKaHHA Ha MEHIO BIAOOPa3sAThCS €IEMEHTH BEPXHBOTO PIiBHA, MICIs

HATHUCKaHHS Ha K1 MU 3MO>KEMO TePEHTH 10 M1 IMEHIO:
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Hactpoiks

HagcTpadicn

Mepexan b HacTpoikn Copatmms

OTEpETE

9.2.2 I'pynu B MeHIO
Buxopucranns enemerTa group 103Bosie 0OpMUTH SIIEMEHTH MECHIO B TPYITY:
<?xml version="1.0" encoding="utf-8"?>
<menu xmlns:android="http://schemas.android.com/apk/res/android">
<group android:checkableBehavior="single">
<item
android:id="@-+id/action_settings"
android:title="HacTpoiiku"
android:checked="true" />
<item android:id="@+id/save_settings"
android:title="Coxpanuts" />
<item android:id="@-+id/open_settings"
android:title="OtxkpbITB" />
</group>
</menu>
VY BU3HAUYCHHI rpyIu MU MOeMo BctaHoBuTH arpubyt android:checkableBehavior.
Lleit aTpubyT MOxe HaOyBaTH TaKUX 3HAYEHB!
e single: y KO)XHOTO eleMEHTa CTBOPIOETHCS PaIiOKHOIIKA,
e all: g KOXKHOTO eNeMeHTa CTBOPIOETHCS MTPATIOPEITb;

® [none.
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B nmanomy Bumanky s KOXHOIO €JIEMEHTA 6yne CTBOPIOBATHUCS pal[iOKHOHKa
(Bi3yanbHO: KpYXOK). [[si mepmioro eneMeHTa BCTAHOBIIOETHCSA 3a3HAYCHA PAIIOKHOIKA B
3Ha4yeHHs «Bigmideno» (android:checked="true").

VY aiimi posmitku iHTepdeiicy activity main.xml Ttakoxx Hexaii Oyme BH3HAYCHO
TEKCTOBCEC IIOJIC:
<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView
android:id="@+id/header"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textSize="22sp" />
</RelativeLayout>

A B xmaci MainActivity BU3HaYMMO KO JJIsi BHUIUICHHS PaIiOKHOIKH B OOpaHOTrO
IIyHKTY MEHIO:
public class MainActivity extends AppCompatActivity {

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);

}

@Override

public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R.menu.main_menu, menu);
return true;

}

@Override

public boolean onOptionsltemSelected(Menultem item) {
int id = item.getltemld();
TextView headerView=(TextView) findViewByld(R.id.header);
if(titem.isChecked()) item.setChecked(true);

123


http://schemas.android.com/apk/res/android

switch(id){

case R.id.action_settings :
headerView.setText("Hactpoitku");
return true;

case R.id.open_settings:
headerView.setText("OTkpbITh");
return true;

case R.id.save_settings:
headerView.setText("Coxpanuts");
return true;

}

return super.onOptionsltemSelected(item);

B pe3ynbrati oTpuMaeMo Ha €KpaHi:

Hactpodkn

HacTpoikw Coxpakmms

OTkpETE

9.2.3 IIporpamMHe CTBOPEHHSI MEHIO
Kle BHU3HAUEHHS €JIEMEHTIB MEHIO B xml, MO’KHa TaKOX CTBOpPUTH MCHIO
nporpaMHuM CIIOCOOOM. HHH O0OaBaHHA HOBUX HyHKTiB MCHIO BUKOPUCTOBYETBCA MCTON
add(). 3mirumo kox MainActivity:
public class MainActivity extends AppCompatActivity {
@Override
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protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

@Override
public boolean onCreateOptionsMenu(Menu menu) {

super.onCreateOptionsMenu(menu);

menu.add(0 // Tpynna
A /id
,0  //mopsimok

,"Coznatn"); // 3arooBoK

menu.add(0,2,1,"OTkpeiTh");
menu.add(0,3,2,"Coxpanuts");

return true;

@Override
public boolean onOptionsitemSelected(Menultem item) {
int id=item.getltemlId();
TextView headerView=(TextView) findViewByld(R.id.header);

switch(id){

case 1:
headerView.setText("Co3aarb 1okyMeHT");
return true;

case 2:
headerView.setText("OTkpbITh 1OKyMeHT");
return true;

case 3:
headerView.setText("CoxpaHuTb 10KyMeHT");

return true;
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¥

// MmoxHa 0y710 1 Tak 3poOUTH:

//String title=item.getTitle().toString();

Il headerView.setText(title);

return super.onOptionsitemSelected(item);

Meton add() momae myHKT B MEHIO, IPUAMArOUM Taki mapaMmeTpu: HoMmep rpymw, id,

IOPAIOK €JIIEMCHTA B MEHIO 1 3ar0JIOBOK ejieMeHTa. B pesynLTaTi OTpUMAEMO:

L] % 20 z257
MenuApp Caanatt

Co3natk AOKYMEHT  Crepums

CoxXpardTs
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JIEKLUSI 10. POBOTA 3 HAJIAIUTYBAHHSIMU TA
CTAHOM JOJATKY

10.1 36epe:keHns: Ta BigHOBJIeHHs cTanHy Activity

Kmac  Activity wmae B cBoeMy  CKIaai ~ METOAM,  IpU3HAYCHI  JuIs
30epeKeHHS/BiTHOBJICHHS CTaHy ek3emIusipa Activity:
protected void onRestorelnstanceState(Bundle savelnstanceState);
protected void onSavelnstanceState(Bundle savelnstanceState);

OOwuiBa i MEeTOIU B SIKOCTI MapamMeTpa npuiiMaroTh 00’ekt Bundle, sikuit 1 mictuth
craH activity.

B sakiii curyamii Moxe OyTM JOpEYHO BHUKOPHUCTAaHHS TOMIOHMX METOMiB?
Hailinomupenima cuTyaiisi — IepeBOPOT €KpaHy 1 MepexiJ BiJ MOPTpeTHOoi opieHTamii a0
anp00MHOI 1 HaBmaku. SIKmio, Hampukian, rpadidyHuid iHTEpQerc MICTUTh TEKCTOBE IOJIE
TextView, i Mi TporpaMHO 3MIHIOEMO HOTO TEKCT, TO IICJs 3MIHH Opi€HTAIlil eKpaHy HOro
TEKCT MOKe 3HUKHYTU. AGO SKIIO y HAac I100albHI 3MiHHI, TO MPU 3MiHI Opi€HTAIlli eKpaHy iX
3HAYCHHS MOXYTh OyTH CKUHYTI JI0 3HAYCHD 32 3aMOBUYBAHHSIM.

Posrinsaemo npukiian. Hexaii maemo (aii activity_main takoro 3micry:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<EditText
android:id="@+id/nameBox"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenits im’a"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="36epertu"
android:onClick="saveName"/>

<TextView
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android:id="@+id/nameView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textSize="18dip"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="OrpumaTn im’s1"
android:onClick="getName"/>
</LinearLayout>
Tyt Busnavyeno mosie EditText, B sike BBogumo iM’st. Tako BH3HAYEHA KHOIKA IS
Horo 36epe)KeHH$1. I[J'I}I nogaJbIIoro BUBCIACHHSI 36epe>1<eHor0 1IMeHi IMPHU3HAYCHEC II0JIC
TextView, a juist oTpuMaHHs 30€pEIKSHOT0 IMEHI — IHIIIA KHOTIKA.
Tenep 3minumo kiac MainActivity Takum duHOM:
public class MainActivity extends AppCompatActivity {
String name="undefined";
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
¥
public void saveName(View view) {
Il oTprMyemo BBesieHE iM’st
EditText nameBox=(EditText) findViewByld(R.id.nameBox);
name=nameBox.getText().toString();
¥
public void getName(View view) {
Il oTpumyemo 36epexeHe iM’st
TextView nameView=(TextView) findViewByld(R.id.nameView);

nameView.setText(name);
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Jns 30epiranHsi iMeHI B mporpami BH3Ha4yeHa 3MiHHa Name. Ilpu HaTuckaHHI Ha
nepiry KHOIKY 30epiraemo texct 3 EditText B 3MiHHY name, a mpu HaTUCKaHHI Ha JAPYTY
KHOIIKY — OTPEMYEMO TEKCT 3 3MiHHOI name B moire TextView.

3amycTuMO JI0JaTOK, BBEAEMO iM’s, 30epeskeMo 1 oTpumaeMo ioro B TextView
(puc. 10.1). Ta skmo Mu mepeiseMo 10 albOOMHOTO pexuMy, TO TextView BUSBHTHCS
NOpOXHIM. | HaBITH SKIIO MU CIPOOYEMO 3aHOBO OTPUMATH 3HAYEHHS 3 3MIHHOI name, TO MU

mo6avnmo, 110 BoHa oOHymiacs (puc. 10.2).

N * 2 0 ass
ViewsApplication

EETEHMA

CONPAHMTE
EBrEHMA

NOAYYUTE HMS

AN

WiewsApplication

EBreHnA O

CORPAMMTE
rdafined

NONYYHTE U Q

Pucynok 10.2 BikHo 1oaaTky npu ropu30HTaJIbHINA Opl€HTAIII] IPUCTPOIO
100 yHuKHYTH TOAIOHUX CUTYAIlii ciij 30epiratu i BiIHOBIIOBATH CTaH activity. s

IIHOTO 3MIHUMO KO MainActivity HACTYITHUM YHMHOM:

public class MainActivity extends AppCompatActivity {
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String name="undefined";
final static String nameVariableKey="NAME_VARIABLE";
final static String textViewTexKey="TEXTVIEW_TEXT",

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity _main);

I 36epexeHHs cTaHy

@Override

protected void onSavelnstanceState(Bundle outState) {
outState.putString(nameVariableKey, name);
TextView nameView=(TextView) findViewByld(R.id.nameView);
outState.putString(textViewTexKey, nameView.getText().toString());
super.onSavelnstanceState(outState);

Il oTprMaHHs paHilie 30epeKeHOr0 CTaHy

@Override

protected void onRestorelnstanceState(Bundle savedInstanceState) {
super.onRestorelnstanceState(savedInstanceState);
name = savedInstanceState.getString(nameVariableKey);
String textViewText= savedInstanceState.getString(textViewTexKey);
TextView nameView = (TextView) findViewByld(R.id.nameView);
nameView.setText(textViewText);

public void saveName(View view) {
Il orpumMyeMo BBesieHE iM st
EditText nameBox=(EditText) findViewByld(R.id.nameBox);

name=nameBox.getText().toString();
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public void getName(View view) {

Il orprmyemMo 30epekeHe iM’st

TextView nameView=(TextView) findViewByld(R.id.nameView);

nameView.setText(name);

Y wmeromi onSavelnstanceState() 36epiraemo crtaH. i OO BHUKIMKAEMO Y

napamerpa Bundle meto putString(key, value), neprmii mapameTp sSIKOTo — KJIr04, a IPyruii —

3HaYeHHsA s 30epexeHHs JaHux. B nanomy BUmagky Mu 30epiraeMo J1Ba pSAKH, TOMY

BUKJIMKaeMO MeToz putString(). duns 30epexeHHs: 00 €KTIB IHIIMX THUITB JAHUX MU MOXKEMO

BUKJIMKATHY BIAIIOBIJHUNA METOI;

putint();
putDouble();
putFloat();
putChar(;)
putByte().

KoxeH 13 nmepepaxoBaHUX METO/IB B SKOCTI MEpPUIOro mapaMerpa MmpHuiiMae KoY, a B

SKOCT1 Ipyroro — 3Ha4YeHHSI.

B metonai onRestorelnstanceState() BiOyBa€eThCst 3BOPOTHHE TPOIIEC — 33 JOITOMOI'OIO

merony getString(key) mo kirouy OTpEMYyeEMO i3 30€pPEKEHOTO CTaHy pPSIOK IO KIHOYy.

BinnmoBigHO Isi OTpUMAaHHS JaHUX 1HIIUX THUITIB M MOKEMO BHKOPHCTOBYBATH aHAJOTIYHI

METOJH:
[ ]

getint();
getDouble();
getFloat();
getChar();

getByte().

10.2 30epeskeHHsI Ta OTPUMAHHS HAJIAIUTYBaHb

10.2.1 3arajabHi NPpUHOMITK POOOTH i3 HAJAIITYBAHHAMH

Yacto B mporpaMmi JOBOAUTHCA 30epiraTd HEBEIWKI IIMATOYKH JaHUX IS

MOJIajbIIOr0 BUKOPHUCTAHHA (JaHl MpO KOpUCTyBaua, HaJAIITYBaHHA KOHpirypauii 1 T. 1.).
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s mporo B Android icuye konreniis Preferences. HanamryBanHs mpeicTaBisitoTh OO0
IpyIy map KJI04Y-3HauYEHHsI, IKi BUKOPUCTOBYIOTHCS JIOJJATKOM.

B sxocTi 3HaueHs MOXKYTh BUCTYIATH JaHi HacTynHux TumiB: Boolean, Float, Integer,
Long, String, HaGip psiakiB.

HanamryBanHs € 3araibHUMU JUIs BCIX activity B TOJATKy, aje TaKoX MOXYTh OYTH 1
HaJIAIITyBaHHA 0€3MOCEPEHbO ISl OKPEMHUX activity

HanamryBanns 30epiratorbest B xml-¢aiinax B He3ammppoBaHOMY BHIJISAII B
JIOKaJIbHOMY CXOBHIII. BOHM HEBHINMI, TOMY JUISl POCTOTO KOPUCTYBa4a HEIOCTYIIHI.

[Tpu po6OTIi 3 HaNAIITYBaHHSAMH CJIi/I BpaXOBYBAaTH HACTYITHI MOMEHTH. OCKITBKH BOHU
30epiratoThCst B He3ammu(ppoBaHOMY BUTJISL, TO HE PEKOMEHAYEThCS 30epiraTi B HUX YyTJIUBI
JaHl TUIY maposs abo HOMepiB KpeauTHUX KapT. KpiM Toro, BOHM MpeACTaBIsAIOTH JaHi, 10
aCOIIIOIOTBCS 3 JIOJAaTKOM, 1 BHKOPHCTOBYIOUM IIaHENb YIPABIIHHA JOJAaTKOM B

HanamryBaHHAx OC KOpHCTyBay MOXKe BUIAIUTH i 1aHi.

10.2.2 3arajbHi HAJIAIITYBaHHSA
Jlnst poOOTH i3 3arajlbHUMH HANAIITYBAallHHAMHU B Kjaci Activity (tounime, B #oro
6azoBomy kiaci Context) e merox getSharedPreferences():

import android.content.SharedPreferences;

SharedPreferences settings = getSharedPreferences("PreferencesName"”, MODE_PRIVATE);

[lepmmii mapameTp MeTOAY BKa3y€e Ha Ha3By HajlalllTyBaHb. B TaHOMY BHIIAJIKy Lie
"PreferencesName". fIkiio HajamryBaHb 3 MO/II0OHOI0 Ha3BOK HEMAE, TO BOHU CTBOPIOIOTHCS
NPy BUKJIHMKY JaHOrO MeToay. Jpyruii mapameTp BKasye Ha peXUM J0CTymy. B manomy
BUNAJIKYy pexxuM onucanuii koncrantoro MODE_PRIVATE.

Knac android.content.SharedPreferences wamae psiag MeTomiB Ui yrpaBIliHHS
HaJIAITYBaHHSIMU:

e contains(String key): moBeprae true, SKIIO B HaJAMTYBaHHAX 30EpEKEHO
3HaYeHHsI i3 KJroueM key;

e getAll(): moBepTae Bci 30eperkeH] B HATANITYBAHHIX 3HAUCHHS;

e getBoolean(String key, boolean defValue): noBeprae 3 HanamTyBaHb 3HAUYCHHS
tumy Boolean, skomy Binmosigae kiarou key. SIKIo enemMeHTa 3 TaKUM KITFOYEM HE BHSIBHUTBCS,

TO ToBepTaeThest 3HaueHHs defValue, mepenane iHIIMM mapaMeTpoMm;
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e getFloat(String key, float defValue): moeprae 3nauenns Tumy float 3 kimrouem key.
SIKIIIO eJIeMeHTa 3 TAaKUM KJIFOUEM HE BUSBUTHCS, TO MTOBEpTAEThCs 3HadeHHs defValue;

e getInt(String key, int defValue): moBeprae 3HaueHust Tumy int 3 kiodyem key;

e getLong(String key, long defValue): moBeprae 3nauenns tumy long 3 kimouem key;

e getString(String key, String defValue): moBeprae cTpiukoBe 3HAYEHHS 3 KIIHOYEM
key;

e getStringSet(String key, Set <String> defValues): moepraec MmacuB psakiB 3
KiaroueM Key;

e edit(): moBeprae 06’ext SharedPreferences.Editor, sikuii BUKOPHCTOBYETHCS IS
penaryBaHHs HaJAIITYBaHb.

JIist ~ yOpaBiiHHS =~ HAJANITyBaHHSAMH  BHKOPHCTOBYETBCS ~ O0’€KT  Kilacy
SharedPreferences.Editor, mo moBepraetbes MmetonoMm edit(). Bin mae taki meronu:

e clear(): BuTupae BCi HalAMTYBAHHS,

e remove(String key): BuTupae i3 HalaIITyBaHb 3HAYCHHS 3 KIF0UeM Key;

e putBoolean(String key, boolean value): momae B HamamTyBaHHS 3HAYCHHS THILY
boolean 3 kirouem key;

e putFloat(String key, float value): nomae B HamamryBanus 3uadends tumny float 3
KroueM key;

e putint(String key, int value): nomae B HajamTyBaHHs 3HaYeHH INt 3 KitoueM Key;

e putLong(String key, long value): nomae B HamamtyBaHHs 3Ha4eHHs Tumy long 3
KroueM key;

e putString(String key, String value): momae B HacTpoiKH PSIOK 3 KitoueM Key;

e putStringSet (String key, Set <String> values): monae B HanmamTyBaHHS MachB
CTPIYOK;

e commit(): maTBEepKYE BCi 3MiHU B HATAIITYBAHHSIX;

e apply(): Takox, six i Mmetox commit(), miATBEpHKYE BCi 3MIHU B HAJIAIITyBaHHSIX,
npote 3MiHeHuit 00 ekt SharedPreferences crnouarky 30epiraeTbcsi B THMYACOBIN mam’siTi, i
JIMIIIE TIOTIM B PE3yJIbTaTl aCHHXPOHHOI Olepallii 3aliCcyeThCsl HA MOOITBHUM TPUCTPIM.

Po3sristHeMo TipuKkiia 30€pekeHHsT Ta OTPUMATH HAJAIITYBaHb JT0JaTKOM. BH3HAuNMO
B (aiini activity main.xml HacTynmHMI pU3HAYEHUH 7151 KOpHCTyBaya iHTepdeiic:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
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android:orientation="vertical">
<EditText
android:id="@+id/nameBox"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenitp im’a"/>
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="36epertu"
android:onClick="saveName"/>
<TextView
android:id="@+id/nameView"
android:layout_width="wrap_content"
android:layout_height="wrap_content" />
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Otpumaru im’s1"
android:onClick="getName"/>
</LinearLayout>
Ha ekpani OyayTe 1BI KHOMKHA — JJIS 30€pEKEHHS 1 i BUBEICHHS MOIEPEIHBO
36epe>KeH0ro 3HA4YCHHs, a TaKOX IIOJC 74 BBCACHHIA 1 TEKCTOBE IIOJIE 711 BUBCACHHA
30epeKeHOro HANAIITyBaHHs. BU3HauMMO MeTO 1M 0OpOOHHUKH KHOTOK B Kitaci MainActivity:
public class MainActivity extends AppCompatActivity {
private static final String PREFS_FILE = "Account";
private static final String PREF_NAME = "Name";

SharedPreferences settings;

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
settings = getSharedPreferences(PREFS_FILE, MODE_PRIVATE);
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public void saveName(View view) {
EditText nameBox = (EditText) findViewByld(R.id.nameBox);
String name = nameBox.getText().toString();
I/ 36epiraemMo BBeZICHO iM’sI B HaJIAIITYBaHHSX
SharedPreferences.Editor prefEditor = settings.edit();
prefEditor.putString(PREF_NAME, name);
prefEditor.apply();

public void getName(View view) {
Il orprmyemMo 30epekeHe iM’st
TextView nameView = (TextView) findViewByld(R.id.nameView);
String name = settings.getString(PREF_NAME,"ue onpeneneno”);

nameView.setText(name);

3a BIACYTHOCTI HaNAIITyBaHb MPH CIpoO0i IX OTpUMAaTH, TOAATOK BUBEEC 3HAUCHHS 32
3aMOBYYBAaHHIM. Hanucanuii KOo4 Jae€ MOKJIUBICTE 36eperTH 1 BUBECTH Ha CKpaH 36epe>I<eHe
3HAYCHHA.

[nkonu BuHUKae moTpeda aBTOMAaTHYHO 30epiratu JaHi, U0 BBOJSTHCA IMPHU BHUXOJI
KOpHUCTyBaya 3 activity. JIjis IbOro MU MOXKEMO MepeBU3HAYNTH MeTo ] OnPause():
public class MainActivity extends AppCompatActivity {

private static final String PREFS_FILE="Account";
private static final String PREF_NAME="Name";
EditText nameBox;

SharedPreferences settings;

SharedPreferences.Editor prefEditor;

@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);
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nameBox=(EditText) findViewByld(R.id.nameBox);
settings=getSharedPreferences(PREFS_FILE, MODE_PRIVATE);

Il oTprMy€EMO HaJIAIITYBaHHS
String name=settings.getString(PREF_NAME,"");

nameBox.setText(name);

@Override

protected void onPause(){
super.onPause();
EditText nameBox=(EditText) findViewByld(R.id.nameBox);
String name=nameBox.getText().toString();
I/ 36epiraemMo B HaJAITYBaHHSX
prefEditor=settings.edit();
prefEditor.putString(PREF_NAME, name);
prefEditor.apply();

public void saveName(View view) {

}

public void getName(View view) {

}

10.2.3 IlpuBaTHi HAJAIITYBAHHSA

KpiM 3aranpHMX HajamTyBaHb KOXKHa activity MoOXK€ BUKOPHCTOBYBaTH IPHUBATHI,
JOCTYI JI0 AKHMX 3 IHIIMX activity Oyae HeMoXIMBUM. JlJIi OTPUMAaHHS HaJAIITyBaHb PiBHSA
activity BukopucroByetbes meton getPreferences(MODE_PRIVATE):
import android.content.SharedPreferences;

SharedPreferences settings = getPreferences(MODE_PRIVATE);
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To6to, Ha BiAMIHY BiJ 3arajJbHHX HaJAIITyBaHb, TYT HE BHUKOPHUCTOBYETHCS Ha3Ba
Ipyly HaJalITyBaHb B SKOCTI MEPIIOrO MapamMeTrpa, Tak fK 1€ BiOyBaeTbcs B METOAI
getSharedPreferences(). Omnak Bcs iHma poboTa MO I0JaBaHHIO, OTPUMAHHIO Ta 3MiHi
HaJalllTyBaHb OyJe  aHAJOTIYHOK  PO3MVISHYTIH  BHUINE poOOTI 13  3araJbHUMHU

HaJIaITYBAHHAMMA.

10.3 PreferenceFragment

Jlyis criporieHHsT poOOTH 3 TPyINo HamamTyBaHb Android Hamae crieniadbHUN THIT
¢dparmenta — PreferenceFragment. Po3risHemMo sk #0ro MoXHa BHKOPHUCTOBYBATH.
CTBOpPHMO HOBHH MPOEKT i CIIOYATKy J01aMo B manky res mignanky Xml. TTotim B manky res /
xml momamo HoBwiA (aii, sikuit Ha3zBemo Settings.xml i3 Takum BMicTOM:
<?xml version="1.0" encoding="utf-8"?>
<PreferenceScreen xmins:android="http://schemas.android.com/apk/res/android">

<EditTextPreference
android:key="login"
android:summary="Bsexitb Jioria"
android:title="JIoriu" />

<CheckBoxPreference
android:key="enabled"
android:summary="Tloka3aru yoria"
android:title="TIokazaru" />

</PreferenceScreen>

Tyr B kopeHeBomy enmemeHTi PreferenceScreen BCTaHOBIIOIOTBCS — €IEMEHTH
EditTextPreference i CheckBoxPreference. Uepe3 kokeH 3 IMX €JIEMEHTIB MU MOKEMO
B3a€EMOJIISATH 3 TICBHOIO HAJIAIITYBAHHAM. B JlaHOMY BHUMAJKy MU MOXEMO BHKOPHCTOBYBATH
JIeK1IbKa PI3HUX THIIB HAJIAIITYBaHb:

e EditTextPreference: BuxopucroByeThess enement EditText s BBemeHHs
TEKCTOBOTO 3HAYCHHS;

e CheckBoxPreference: BukopucroByerscsi enemenT CheckBox mist BcraHOBIEHHS
JIOTIYHMX 3HA4YeHb true abo false;

e SwitchPreference: BukopucroByeTbcsi enmemMeHT SWitCh s BCTaHOBJIECHHS

JoriuHuX 3HaveHsb true ado false ("on" i "off");
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e RingtonePreference: BUKOPHCTOBYE [ialor0OBe BIKHO JIJIsi BCTAHOBJICHHS PIHITOHA
i3 CIIMCKY PUHITOHIB JUIsl BCTAHOBJICHHS JIOTTYHKX 3HAYeHb true abo false;
e ListPreference: BukopucTOBYE CIHCOK Ui BHOOPY OJHOTO 3 BH3HAYCHHX
3HAUYCHB;
e MultiSelectListPreference: Ttakok BHKOPHUCTOBYE CIHCOK JUIs BHOOpPY 3HAYEHb,
ayie J03BOJIsi€ BUOPATH KiJTbKa CJIEMEHTIB.
JUisi KO)KHOTO eNeMEeHTa HAJIAIITYBaHHS HEOOXiAHO BU3HAYUTH, SIK MIHIMYM, TpH
aTpuoOyTH:
1) android: key: 3anae kimrou nHanamryBarnas B SharedPreferences;
2) android: title: Ha3Ba HACTPOWKH I KOPUCTYBAYa;
3) android: summary: 3ajae KOPOTKHIA OITUC HAJIAIITYBAHHS JIJIsl KOPUCTYBayva.
Hapemri 1o1aMo B pOEKT crieniaibHy activity JIs 3ajaHHs HaJlalTyBaHb. Ha3zBemo
ii SettingsActivity:
public class SettingsActivity extends AppCompatActivity {
@Override
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_settings);

getFragmentManager()
.beginTransaction()
.add(R.id.prefs_content, new SettingsFragment())

.commit();

public static class SettingsFragment extends PreferenceFragment {
@Override
public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

addPreferencesFromResource(R.xml.settings);
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SettingsActivity B sxocti po3miTku iHTep(deiicy Oyae BHUKOPUCTOBYBAaTH pPeCypC
R.layout.activity_settings. Ilpu 3amycky SettingsActivity Oyme 3aBaHTaxyBaTH (QparMeHT
SettingsFragment B enement 3 inentudikaropom prefs_content.

Cam ¢parment SettingsFragment ycmaakoByerbes Bin kimacy PreferenceFragment. B
rioro metoxi onCreate() Bukimukaerbcs Metoj addPreferencesFromResource(), B sikwmii
nepenaethest 1d pecypey Xml 3 HajmamTyBaHHSAMH (B JaHOMY BHUIIQJKY paHillle BH3HAYCHHN
pecypc R.xml.settings).

Temnep Bu3Haurmo B mari res / layout macrymuuii daiin activity_settings.xml:
<?xml version="1.0" encoding="utf-8"?>
<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:id="@+id/prefs_content"
android:layout_width="match_parent"
android:layout_height="match_parent" />

Tyt BusHaueHo FramelLayout 3 inentudikaropom prefs_content - came Toii enemMeHT, B
sKkui OyJe 3aBaHTaxyBarucs pparment SettingsFragment.

Tenep mepeiizemo 10 rosoBHOI activity - MainActivity. ¥ ¢aitni activity_main.xml
OMMUIMEMO TEKCTOBE I10JIC 1 KHOHKy:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<TextView
android:id="@+id/loginText"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:textSize="18sp" />
<Button
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="HanamryBanus"
android:onClick="setPrefs"/>
</LinearLayout>
I mapemri, 3Minumo kinac MainActivity:

public class MainActivity extends AppCompatActivity {
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TextView loginText;
boolean enabled;

String login;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
loginText=(TextView) findViewByld(R.id.loginText);

@Override
public void onResume() {
super.onResume();
SharedPreferences prefs=PreferenceManager.getDefaultSharedPreferences(this);
enabled = prefs.getBoolean(*"enabled”, false);
login = prefs.getString("login”, "He ycraHoBieHO");
loginText.setText(login);
if(enabled)
loginText.setVisibility(View.VISIBLE);
else
loginText.setVisibility(View.INVISIBLE);

public void setPrefs(View view){
Intent intent=new Intent(this, SettingsActivity.class);
startActivity(intent);

Tyt B meToai onResume() Mu OTpHUMYeEMO BCi HAJAINTYBaHHS. SIKIO HaAITyBaHHS
enabled nopisnroe true, To BigoOpaXkaeMo TEKCTOBE IOJIC 3 JIOTIHOM.
VY wmeroni setPrefs(), skuii crnpanboBye mpu HATUCKaHHI Ha KHOIIKY, BiOYyBa€ThCS

nepexin go SettingsActivity.
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[Ipu mepmiomy 3amycky HajamTyBaHb He Oyze, 1 JoriH He Oyne BigoOpakyBaTHCA.
[lepeiineMo Ha CTOPIHKY HaJalITyBaHb, BCTAHOBMMO TaM JIOTIH 1 BKIIOYUMO HOTO

BiJOOpakeHHs, a IMOTIM IIOBEPHEMOCS Ha rojioBHY activity (puc. 10.3).

L] % 0 01325 L] 9w 0 01328 L] [ Xk N REETY
CustomPreferencefpp CustomPreferencefpp CustomPreferencefpp
Eugene
Norn ,.:7
HACTROMKM . Bsenure nar HACTROMKA
Crrofipasats

Pucynok 10.3 /lemoHCTpaIlisi aBBTOMaTHYHOTO 30€pEeKEHHS HATAIITYBaHb JIOJIATKY

ToGto, BpyuHy HaMm Hidoro He Tpeba 30epiratu, BCi HaJallITyBaHHS aBTOMATHYHO

30epiratoThest pynkiionanrom PreferenceFragment.
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JEKIIA 11. POBOTA 3 ®ANJIOBOIO CUCTEMOIO

11.1 Yuranud i 30epe:xenns Qpaiis

PoGora 3 HanmamTyBaHHsAME piBHS activity i 3acTOCyHKY J03BOJIsiE 30eperTH HEBEJIHKI
naHi okpemux THmiB (String, int), aixe ans poOOTH 3 BEIMKUMHU MacHBaMH JaHUX, TAKUMH 5K
rpadiuni ¢daiinu, daiam MylbTEMeRia 1 T. 1., HaM JOBEJCThCSA 3BepTaTHCS 10 (ailioBoi
CHCTEMH.

OC Android noGynoBana Ha ocHOBi Linux. Llei ¢axkT 3HaXOAUTH CBOE BiIOOpakeHHS
B po0oTi 3 ¢aitnamu. Tak, B nuisxax 10 ¢aiiis, B IKOCTI po3iIoBada, Linux BUKOPHCTOBYE
crem "/*, a He 3BoporHuit ciem "\" (sx y Windows). A Bci Ha3Bu (aiiIiB i KaTaJIOriB €
JyTJIMBUMH JI0 perictpy, Tooto "data"” e He Te xk came, 1o i "Data”.

Honarox Android 30epirae cBoi maHi B Kartanosi /data/data/<nazea_naxema>/ 1, 5K
MIPABHIIO, BIJIHOCHO I[LOTO KaTayory Oyie BindyBaTucs podora.

Jlns pobotu 3 aitmamu abcrpaktauii kmac android.content.Context Busnauae psin
METO/IB:

e deleteFile(String name): Bunanse neBuuii paiir;

o fileList(): momeprae Bci ¢aiim, siki MicTaTeess B miakaranosi /files karamora
JOJIATKY;,

e getCacheDir(): moBepTae mocusianHs Ha MmigKataior /cache karamora 101aTKy;

e getDir(String dirName, int mode): moBeprae mocuIaHHs Ha MiAKATAIOT B KaTaao3i
JOJIATKH, SKIO TAKOTO MiIKaTaJIOTy HEMA€E, TO BiH CTBOPIOETHCS;

e getExternalCacheDir(): moBeprae mnocwiaHHs Ha mnanky /cache 30BHINIHBOT
¢baitnoBoi cucTeMu MPUCTPOIO;

e getExternalFilesDir(): moBeprae mocunanus Ha katangor /files 3oBHiIIHBOT
(baiIoBOi CHCTEMH MPUCTPOIO;

e getFileStreamPath(String filename): moBeprae abcomoTHHI HUIIX 10 (aiay B
daiinosiii cuctemi;

e openFilelnput(String filename): BinkpuBae daiin 1is yuTaHHS;

e openFileQutput (String name, int mode): BiakpuBae daiin a1 3amnucy.

Bci (aiinu, siKi CTBOPIOIOTHCS 1 peIaryloThCsl B IPOrpaMi, IK MpaBuiio, 30epiraloThcs B
miakaranosi /files B karanosi 3acTocyHKy.

Jlnst 6e3mocepeIHbOr0 YUTAHHS 1 3amKcy (paiiIiB 3aCTOCOBYIOTHCSI TAaKOXK CTaHIAPTHI

Ki1acu Java 3 makery java.io.
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OTxe, MOXHa 3aCTOCYBaTH (DYHKIIIOHAJI YUTAHHA-3anUCy (ailniB B nogatky. Hexail y
Hac OyJie HaCTyIHa MPUMITHBHA po3MiTKa layout:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<EditText
android:id="@+id/save_text"
android:layout_width="match_parent"
android:layout_height="0dp"
android:gravity="start"
android:layout_weight="4"/>
<Button
android:layout_width="wrap_content"
android:layout_height="0dp"
android:layout_weight="1"
android:layout_margin="16dp"
android:layout_gravity="center"
android:onClick="saveText"
android:text="CoxpaHuts"/>
<TextView
android:layout_marginTop="80dp"
android:id="@+id/open_text"
android:layout_width="match_parent"
android:layout_height="0dp"
android:gravity="start"
android:layout_weight="4"/>
<Button
android:layout_width="wrap_content"
android:layout_height="0dp"
android:layout_margin="16dp"
android:layout_weight="1"
android:layout_gravity="center"

android:onClick="openText"
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android:text="OTkpbITh"/>
</LinearLayout>
ITone EditText mpusnauene musi BBEIACHHS TEKCTy, a TextView — mius BHUBeIEHHs
MOTIEPETHBO 3aITUCAHOTO TEKCTY. J[ist 30epeeHHs 1 BIIHOBJICHHS TEKCTY JOJaHi JIBI KHOIIKH.
Tenep B xoxi Activity nponuiiiemMo 0OpOOHHUKHM KHOIOK 31 30€peXKCHHSM 1 YUTAHHSAM
daitny:
public class MainActivity extends AppCompatActivity {
private final static String FILE_ NAME="content.txt";

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
¥
I 36epexenns daiina
public void saveText(View view){
FileOutputStream fos=null,
try {
EditText textBox=(EditText) findViewByld(R.id.save_text);
String text=textBox.getText().toString();
fos=openFileOutput(FILE_NAME, MODE_PRIVATE);
fos.write(text.getBytes());
Toast.makeText(this, "®aiin coxpanen", Toast. LENGTH_SHORT).show();
}
catch(IOException ex) {
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();

}
finally{

try{
if(fos!=null)
fos.close();

b
catch(IOException ex){

Toast.makeText(this, ex.getMessage(), Toast.LENGTH_SHORT).show();
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}
Il BigkputTs daiina
public void openText(View view){
FilelnputStream fin = null,
TextView textView = (TextView) findViewByld(R.id.open_text);
try {
fin=openFilelnput(FILE_NAME);
byte[] bytes=new byte[fin.available()];
fin.read(bytes);
String text=new String (bytes);
textView.setText(text);
¥
catch(IOException ex) {
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();

¥
finally{

try{
if(finl=null)
fin.close();
}
catch(IOException ex){
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();

IIpu HaTHCKaHHI Ha KHOMKY 30epekeHHs Oyne CTBOPIOBATUCS TOTIK BUBEACHHS
FileOutputStream fos=openFileOutput(FILE_NAME, MODE_PRIVATE).

B nanomy Bumaaky BBeneHud TekcTt Oyae 30epiratucs B (aiin “content.txt”. Ilpu
oMy O0yne BukopucroByBatucs pexxum MODE_PRIVATE.

Cuctema 103BoJIsI€ CTBOPIOBATH (hailyiv 3 1BOMA PIZHUMH PEKUMAMHU:
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e MODE_PRIVATE : daiinu MOXyTh OyTH JOCTYIHI TUIBKHA BIACHUKY JOJATKH
(pexuM 3a 3aMOBUYBAHHSM);

e MODE_APPEND : nani MoxyTh OyTH J10/1aH1 B KiHEIlb (ainyro

Tomy B manomy Bumaaky skmo ¢ainm ‘‘content.txt" Bxke icHye, TO BiH Oyne
nepe3anucanuidi. Skmo >k Ham Tpeba Oyno momucaru dain, Tomi Tpeba Oymo ©
BukopuctoByBaru pexum MODE_APPEND:
FileOutputStream fos=openFileOutput(FILE_NAME, MODE_APPEND);

Jlns untanHs (aiiny 3acTOCOBYeThCs MOTiK BBeaeHus FilelnputStream :
FilelnputStream fin=openFilelnput(FILE_NAME);

JletanpHinie Mpo BUKOPUCTaHHS MOTOKIB BBEICHHSI-BHBEICHHS MOXXHA NMPOYUTATH B
OyIb-sIKil JOKyMeHTaIlii o Java.

VY mifcyMKy miciisi HATUCKaHHs Ha KHONKY 30€peXeHHs BeCh TEKCT Oyne 30epexeHuit

y (daiimi /data/data/nazea_naxemylfiles/content.txt:

L. O 0 masn
FilesApp

Hello 'WDI|C|

COXPAHHMTE

OTHPEITE

11.2 Po3mimenHs (aiiyiiB y 30BHIIHBOMY CXOBHII

VY nonepeaHbOMY HIAPO3AUNT MU DPO3IJISHYIM 30€pexeHHS 1 4YUTaHHS QailniB 3
KaTajory mporpamu. 3a 3aMOBUYBaHHSM Taki (ailin TOCTYIHI TIIbKA CAMOMY 3aCTOCYHKY.
OpnHak MM MOKEMO TIOMIIIIATH 1 TpalfoBaTu 3 (aiiiaMu 13 30BHIMIHEOTO cxoBuia. Lle Takox

JIO3BOJIMTH 1HIIUM MporpamMaM BiJIKpUBAaTH AaHi (ailyin 1 mpu HeoOXiTHOCTI 3MiHIOBATH.
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Becr mexanizm pobotu 3 (aiinmamu Oyne TakuM ke, K 1 Ipu poOOTi 31 CXOBHUILEM
3acToCyHKY. KII0O4OBOIO BiIMIHHICTIO TyT OyZe OTPHUMAaHHS 1 BHUKOPUCTAHHS MLUIAXY [0
30BHIIIHBOrO CXOBHINA Yepe3 Meto Environment.getExternalStorageDirectory().

Otxe, Hexail y ¢aitni activity_main.xml 6yme Taka »x po3mitka intepdeiicy:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<EditText
android:id="@+id/save_text"
android:layout_width="match_parent"
android:layout_height="0dp"
android:gravity="start"
android:layout_weight="4"/>
<Button
android:layout_width="wrap_content"
android:layout_height="0dp"
android:layout_weight="1"
android:layout_margin="16dp"
android:layout_gravity="center"
android:onClick="saveText"
android:text="Coxpanutp"/>
<TextView
android:layout_marginTop="80dp"
android:id="@+id/open_text"
android:layout_width="match_parent"
android:layout_height="0dp"
android:gravity="start"
android:layout_weight="4"/>
<Button
android:layout_width="wrap_content"
android:layout_height="0dp"
android:layout_margin="16dp"

android:layout_weight="1"
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android:layout_gravity="center"
android:onClick="openText"
android:text="OTkpbITh"/>
</LinearLayout>
A xox knacy MainActivity Oyzae BUMISIaTH HACTYITHUM YHHOM:
public class MainActivity extends AppCompatActivity {
private final static String FILE_ NAME = "content.txt";
private static final int REQUEST_PERMISSION_WRITE = 1001;
private boolean permissionGranted,
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
¥
private File getExternalPath() {
return(new File(Environment.getExternalStorageDirectory(), FILE_NAME));
¥
I 36epexenns daitna
public void saveText(View view){
if('permissionGranted){
checkPermissions();
return;

}

FileOutputStream fos = null;
try {
EditText textBox = (EditText) findViewByld(R.id.save_text);
String text = textBox.getText().toString();
fos = new FileOutputStream(getExternalPath());
fos.write(text.getBytes());
Toast.makeText(this, "®aitn coxpanen", Toast. LENGTH_SHORT).show();
¥
catch(IOException ex) {
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();
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finally{
try{
if(fos!=null)
fos.close();
¥
catch(IOException ex){
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();

¥
Il BigkputTs daiina
public void openText(View view){
if('permissionGranted){
checkPermissions();
return;
¥
FilelnputStream fin = null;
TextView textView = (TextView) findViewByld(R.id.open_text);
File file = getExternalPath();
Il sixuo daiin He icHye, BinOyBa€eThCs BUXIJ U3 KOAY METO/a
if(!file.exists()) return;
try {
fin = new FilelnputStream(file);
byte[] bytes = new byte[fin.available()];
fin.read(bytes);
String text = new String (bytes);
textView.setText(text);
}
catch(IOException ex) {
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();

¥
finally{

try{
if(fint=null)
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fin.close();
¥
catch(IOException ex){
Toast.makeText(this, ex.getMessage(), Toast. LENGTH_SHORT).show();

// IepeBipsiEMO, YU € TOCTYITHUM 30BHIIIHE CXOBUIIE JIJISl YATAHHS 1 3aITUCY
public boolean isExternalStorageWriteable(){

String state = Environment.getExternalStorageState();

return Environment. MEDIA_MOUNTED.equals(state);
¥
/] mepeBipsieMo, YH € TOCTYITHUM 30BHIIITHE CXOBUIIE X04a O /I YHTAHHS
public boolean isExternalStorageReadable(){

String state = Environment.getExternalStorageState();

return (Environment. MEDIA_MOUNTED.equals(state) ||

Environment. MEDIA_MOUNTED_READ_ONLY .equals(state));

private boolean checkPermissions(){
if(tisExternalStorageReadable() || lisExternalStorageWriteable()){

Toast.makeText(this, "3oBHiniHe cxoBuiie He AOCTYyMHE",

Toast. LENGTH_LONG).show();

return false;
}
int permissionCheck = ContextCompat.checkSelfPermission(this,
Manifest.permission.WRITE_EXTERNAL_STORAGE);
if(permissionCheck!= PackageManager.PERMISSION_GRANTED){
ActivityCompat.requestPermissions(this, new
String[]{Manifest.permission.WRITE_EXTERNAL_STORAGE},

REQUEST_PERMISSION_WRITE);

return false;
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return true;
¥
@Override
public void onRequestPermissionsResult(int requestCode, @NonNull String[] permissions,
@NonNull int[] grantResults){
switch (requestCode){
case REQUEST_PERMISSION_WRITE:
if(grantResults.length > 0 && grantResults[0] ==
PackageManager.PERMISSION_GRANTED){
permissionGranted=true;
Toast.makeText(this, "To3Bia orpumano”, Toast. LENGTH_LONG).show();
}
else{
Toast.makeText(this, "Heo0xigHo oTpuMaTH 103BiI",
Toast. LENGTH_LONG).show();

}
break;

3a pmomomoror Bupaszy Environment.getExternalStorageDirectory(), otpumyemo
JIOCTYM JI0 MAIKH MPOrpaMy B 30BHIIIHBOMY CXOBHIIII 1 BCTAHOBIIOEMO 00’ €KT (haiiiy:
private File getExternalPath() {
return(new File(Environment.getExternalStorageDirectory(), FILE_ NAME));

OCKITBbKM JJI1 YUTAHHS/3aMMCy B 30BHILIHE CXOBHILE HEOOXITHI JTO3BOJIM, TO MeEpen
orepanisiMu 30epexeHHs Ta 3anucu ¢aiiry HeoOX1IHO MEepPEeBIPUTH HASIBHICTh J03BOMIB. [
poro BusHaueHo meron checkPermissions(). ITpu ycTaHOBII J03BOJIB CIIPAIbOBYE METO]
onRequestPermissionsResult(), B sikomy B pa3i Baanoi yCTaHOBKH JO3BOJIB ISl 3MIHHOI
permissionGranted 3agaeTsbcst 3HaYCHHS true.

[Ilo6 BHUKOPUCTOBYBAaTH 30BHIIIHE CXOBHUIIE, TaKOXX Tpeba BCTAaHOBUTH JI03BOJIY B
daiini manidecty AndroidManifest.xml:
<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android™
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package="com.example.eugene.filesapp" >

<uses-permission android:name="android.permission.READ_EXTERNAL_STORAGE" />

<uses-permission
android:name="android.permission.WRITE_EXTERNAL_STORAGE"/>

I micnst onepaii 3anucy Ha cMapTdoHi MU 3MOKEeMO 1TOOAYUTH CTBOpEHUIT (haiin:

& | = | BHyTpeHHui oBLymii HakonuTens - | e
[naeHas Mogenuteca Bug 0

&« v A mm * IToTkOMNbOTER * Mexus 53X 3 BHyTpenHwi oBwwid HakonuTens v | O | Mownck BryTperHu., 0@

B

Alarms Android DM Download Movies Music
&
=
d Notifications Pictures Podcasts Ringtones content.bdt
v —_—
Jnemenros: 11 EEE
11.3 Po6ora 3 JSON

Jlns poboTH 3 dopmaroM jSON HeMae BOyIOBaHHMX 3aco0iB, ajie € GaraTo 0iOioTeK i
nakeTiB. OHUM 13 HAHOLIBII MONYJSIPHUX 3 HUX € makeT com.google.code.gson .
s #ioro BukopuctaHHs B mpoekTi Android, HeoOXigHO AodaTH BiANOBITHY
3ajexHicTh B (aitn guild.gradle, sixuii BigHOCHTBCS 10 MOTYIIs app:
compile ‘com.google.code.gson:gson:2.8.0'
ToOro micns momaBaHHsI, cekilis 3anexHocTer B daiini build.gradle moxe Burisimatu
HAaCTYITHUM YUHOM:
dependencies {
compile fileTree(dir: 'libs', include: [*.jar")
androidTestCompile('com.android.support.test.espresso:espresso-core:2.2.2', {
exclude group: 'com.android.support’, module: 'support-annotations’
by,
compile ‘com.android.support:appcompat-v7:25.3.0'
compile ‘com.android.support.constraint:constraint-layout:1.0.2'

152



compile ‘com.google.code.gson:gson:2.8.0'
testCompile 'junit:junit:4.12'

[Ticns ponmaBaHHs makeTra B IPOEKT, HoJaMo HoBuid kiac Phone, skuii Oyne
NPECTABIIATH JaHi:

package com.example.eugene.jsonapp;

public class Phone {
private String name;

private int price;

Phone(String name, int price){
this.name=name;

this.price=price;

public String getName() {

return name;

public void setName(String name) {

this.name=name;

public int getPrice() {

return price;

public void setPrice(int price) {

this.price=price;

@Override
public String toString(){
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return name+" "+String.valueOf(price);

O0’ekTH IBOTO KJIacy MH OyleMo cepiamizoByBaTH y (opMar jSON 1 HaBIAKK
JecepianizoByBatu 3 (aiiy.
Jlns podotu 3 JSON goxaamo HactynHuit kiac JSSONHelper:
class JSONHelper {
private static final String FILE_NAME="data.json";

static boolean exportToJSON(Context context, List<Phone> dataL.ist) {
Gson gson=new Gson();
Dataltems dataltems=new Dataltems();
dataltems.setPhones(dataL.ist);
String jsonString=gson.toJson(dataltems);
FileOutputStream fileOutputStream=null;
try {
fileOutputStream = context.openFileOutput(FILE_NAME,
Context. MODE_PRIVATE);
fileOutputStream.write(jsonString.getBytes());
return true;
} catch (Exception e) {
e.printStackTrace();

} finally {
if (fileOutputStream !'=null) {

try {
fileOutputStream.close();

} catch (IOException e) {
e.printStackTrace();

}

return false;
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static List<Phone> importFromJSON(Context context) {
InputStreamReader streamReader=null;
FilelnputStream filelnputStream=null;
try{
filelnputStream=context.openFilelnput(FILE_NAME);
streamReader=new InputStreamReader(fileInputStream);
Gson gson=new Gson();
Dataltems dataltems=gson.fromJson(streamReader, Dataltems.class);
return dataltems.getPhones();
¥
catch (IOException ex){
ex.printStackTrace();
¥
finally {
if (streamReader !=null) {
try {
streamReader.close();
} catch (IOException e) {
e.printStackTrace();

¥
if (filelnputStream !=null) {

try {
filelnputStream.close();

} catch (IOException e) {
e.printStackTrace();

¥

return null;

private static class Dataltems {

private List<Phone>phones;
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List<Phone> getPhones() {
return phones;
}
void setPhones(List<Phone> phones) {

this.phones=phones;

Tyt s poGotu 13 JSON cTBoproeThest 00 exT GSon . [l cepiamizaniii nanux B popmar
JSon y 1poro 00’eKTa BUKIUKAETbCS MeTo t0JSON(), B skMii mepenaroThes cepiani3oByBaHi
aHi.
Jlnia cnporieHHs poOOTH 3 TaHUMH 3aCTOCOBYEThCS HonoMixkHui kinac Dataltems. Ha
Buxoi meto ] t0Json() moBeprae psIOK, siKa MOTIM 30epira€ThCs B TEKCTOBUH (aii.
Jlns necepianizanii BukoHyeTbess meton fromJson(), B skuii mepemaeTbes 00 €KT
Reader 3 cepianizoBaHuMu JaHUMH 1 THII, 70 SIKOTO Tpeba JecepianizyBaTu JaHi.
Tenep BU3HAYMMO OCHOBHMH (DYHKITIOHAN JJISi B3a€MOJIiT 3 KOPUCTYBa4eM. 3MIHHMO
daiin activity_main.xml HacTynmHHUM YHHOM:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<EditText
android:id="@+id/nameText"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="BBenure nHazBanue"/>
<EditText
android:id="@+id/priceText"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenure ueny"/>
<Button

android:layout_width="match_parent"
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android:layout_height="wrap_content"
android:text="/{o6aButp"
android:onClick="addPhone"/>
<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal"">
<Button
android:layout_width="0dp"
android:layout_weight="1"
android:layout_height="wrap_content"
android:text="Coxpanutp"
android:onClick="save"/>
<Button
android:layout_width="0dp"
android:layout_weight="1"
android:layout_height="wrap_content"
android:text="OTKpbITH"
android:onClick="open"/>
</LinearLayout>
<ListView
android:id="@+id/list"
android:layout_width="match_parent"
android:layout_height="wrap_content" />
</LinearLayout>
Tyt BU3HAUeHI JBa TEKCTOBHX IOJIS IS BBEICHHS Ha3BM MoJiei 1 iiiHu 00’ekta Phone
1 OJHA KHOMKA I JoJaBaHHs AaHUX B cnucok. llle ogHa KHONKa BHUKOHYE Cepialli3allito
JAaHMUX 31 CIUCKY B (paifi, a TpeTs KHOMKa — BIAHOBJICHHS JaHWX 3 Qailmy. [lng BuBeneHHS
caMUX JaHuX BuU3HaueHO eneMeHT ListView. 1 3MiHMMO BIiANOBIZHUM YHWHOM KJIac
MainActivity:
public class MainActivity extends AppCompatActivity {
private ArrayAdapter<Phone> adapter;
private EditText nameText, priceText;

private List<Phone> phones;
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ListView listView;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
nameText=(EditText) findViewByld(R.id.nameText);
priceText=(EditText) findViewByld(R.id.priceText);
phones=new ArrayList<>();
listView=(ListView) findViewByld(R.id.list);
adapter=new ArrayAdapter<>(this, android.R.layout.simple_list_item_1, phones);
listView.setAdapter(adapter);

}

public void addPhone(View view){
String name=nameText.getText().toString();
int price=Integer.parselnt(priceText.getText().toString());
Phone phone=new Phone(name, price);
phones.add(phone);
adapter.notifyDataSetChanged();

}

public void save(View view){
boolean result = JSONHelper.exportToJSON(this, phones);
if(result){

Toast.makeText(this, "Jlanusie coxpanenst”, Toast. LENGTH LONG).show();

}

else{

Toast.makeText(this, "He ynanoch coxpaHuts 1aHHbIe",
Toast.LENGTH_LONG).show();

}
}
public void open(View view){
phones = JSONHelper.importFromJSON(this);
if(phones!=null){
adapter=new ArrayAdapter<>(this, android.R.layout.simple_list_item_1, phones);

listView.setAdapter(adapter);
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Toast.makeText(this, "Jlanusie BocctanoBneHsl", Toast. LENGTH LONG).show();
¥
else{

Toast.makeText(this, "He ynanoch OTKpbITh JaHHBIE",

Toast. LENGTH_LONG).show();
¥

Bci nmani 3HaxonmsThcs B cIUCKy phones, skuii mpencrasise o0 ekt List<Phone>.
UYepes amantep 1ei Cucok 38’ s3yerhes 3 ListView.
Jlnst 30epexxeHHs 1 BITHOBJICHHS JTaHMX BHUKIMKAIOTHCS paHIIe OINMHUCaHI METOJH B

kiaci JSONHelper. B pesysbraTi oTpriMaemo:

L LR Pl R EEER]

JsonApp
Galaxy 57
700

DOEABHTE
COXPAHMTE OTKPEITE
iPhone 7 800
Galaxy S7 700
<] o O
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JIEKIIA 12. POBOTA 3 BASAMMU JAHUX SQLITE

12.1 HiagkaouenHs 1o 6a3u ganux SQLite

12.1.1 3arajbHi 0CHOBH

B Android € BOynoBaHa miaATpuMKa OHI€T 3 TOMMUPEHUX CUCTEM YIIpaBIiHHA OazaMu
nanux — SQLite. [lns nporo B maketi android.database.sqlite Busnaueno Habip kiacis, ski
JIO3BOJIIOTH IpalfoBaty 3 6azamu nanux SQLite. KoxkeH 101aTOK MOKe CTBOPUTH CBOO 6a3y
TaHUX.

[IIo6 BuxopucroByBatu SQLite B Android, Tpeba cTBOpUTH 0a3zy maHUX 3a
JOTIOMOT010 BiAmoBiAHOTrO Bupa3y Ha MoBi SQL. Ilicns uporo 6a3a nanux Oyze 30epiraTucs B
Karayo 3i 3acrocynky DATA/data/[nazea 3acmocyuxy]/databases/[nazea_¢paiina_bazu_
oaHux].

OC Android mo 3amoBUyBaHHIO BXE€ MICTUTh psAn BOyaoBanux 0a3 SQLite, sxi
BUKOPUCTOBYIOThCS CTaHJIAPTHUMH IpOrpaMaMy — JUIsl CIIUCKY KOHTAKTIB, Ui 30epiraHHs
dororpadiii 3 kamepu, My3UIHHAX aTBOOMIB 1 T. JI.

OcHOBHY (YHKIIOHAJTBHICTP 1O poboTi 3 0a3aMuM JaHUX HANAE MaKeT
android.database. ®ynkiionansHicTh O6€3m0cepeHbO st podbotu 3 SQLite 3HAXOAUTHCS B
nakeTi android.database.sqlite.

basa manux B SQLite nmpeacrasiena kiacom android.database.sglite.SQLiteDatabase.
Bin no3Bossie BuKoHyBaTu 3anutu 10 b1, BUKOHYBaTH 3 HEIO Pi3HI MaHITYJISILI.

Kiac android.database.sqlite.SQLiteCursor uagae 3anuT i 703BOJIsIE TIOBEPTATH HAOIp
PSAKIB, K1 BIAMOBIAAIOTH IIOMY 3aITHTY.

Knac android.database.sqlite.SQLiteQueryBuilder mo3Bonsie crtBoproBatn  SQL-
sarutd. Cami sql-Bupasu npeacrasieni kiacom android.database.sqlite.SQLiteStatement, ski
JI03BOJIAIOTH 3a IOTIOMOTO0 TIEHCXOJAepiB BCTABISATH B BUPA3H JMHAMIUHI JIaHI.

Krnac android.database.sqlite.SQLiteOpenHelper mo3Bonse cTBopuTH 0a3y aaHHX 3
yciMa TaOIMLAMH, SIKIIO iX 1€ HE ICHYE.

VY SQLite 3acTOCOBY€ThCS HACTYITHA CHCTEMA TUIIIB JaHUX:

e INTEGER: npezacrasisie 11ijie 4nuciio, aHaior Tuiy int B Java;

e REAL: npezacrasisie unciio 3 miaBarvor Toukor, anasor float i double B Java,;

e TEXT: nmpencrasinsie Habip cuMBOIIIB, aHasor String i char B Java,;

e BLOB: mpencraBisie MacuB OiHApHUX JaHUX, HAMPHUKIAA, 300pa)KEHHS, aHAJIOT

Ty int B Java.
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Hani, mo 30epiraioThcsi B 0a3i, TOBHHHI BIANOBIAaTH THIIAM JaHUX B MOBI

porpamyBass Java.

12.1.2 CTBopeHHsI Ta BiAKPUTTS 0a31 JaHUX

Jlns cTBopeHHs ab0 BIAKPUTTS HOBOI 0a3u mgaHux 3 koxy Activity B Android mu
Moxkemo Bukinkatu meron openOrCreateDatabase(). lleit merom MoXe NpUMaTH TpH
napameTpH:

e HasBa [y 0a3u aHHX;

® UHCIIOBE 3HAYEHHS, SKE BHM3HAYA€ PEXHUM pOOOTH (SK MpaBHIO, Yy BUIIISAAIL
koncrantt MODE_PRIVATE);

e HeoOoB’si3k0oBHI mapamerp y Busaai 06’ekra SQLiteDatabase.CursorFactory,
SIKHii ipezicTaBisie (haOpuKy CTBOPEHHsI Kypcopa st podotu 3 b1,

Hanpuknan, crBopenns 6a3u nanux app.db:

SQLiteDatabase db = getBaseContext().openOrCreateDatabase("app.db”, MODE_PRIVATE,
null);

Jlnsi BUKOHAHHS 3aluTy 10 0a3M JaHMX MOKHA BHUKOPUCTOBYBATH MeToJ| €XecSQL
kiaacy SQLiteDatabase. VY et meton nepenaerscs SQL-Bupas. Hanpukian, crBopeHns B 6asi
JaHUX TaOJuUIIl USErs:

SQLiteDatabase db=getBaseContext().openOrCreateDatabase(app.db”, MODE_PRIVATE,
null);
db.execSQL("CREATE TABLE IF NOT EXISTS users (name TEXT, age INTEGER)");

Sxuio Ham Tpeba He MPOCTO BUKOHATH BHpa3, ane 1 orpumaru 3 bJ[ Oynp-axi naHi, TO
BUKOpHCTOBYEThCs MeTo rawQuery(). Lleit MmeTox B sikocTi mapamerpa npuiiMae SQL-Bupas,
a TakoX HabOip 3HaueHb ans Bupasy SQL. Hampuknan, orpumanHs Beix 00’€kTiB 3 0a3zu
JTAHUX
SQLiteDatabase db=getBaseContext().openOrCreateDatabase("app.db”, MODE_PRIVATE,
null);
db.execSQL("CREATE TABLE IF NOT EXISTS users (name TEXT, age INTEGER)");
Cursor query=db.rawQuery("SELECT * FROM users;", null);

if(query.moveToFirst()){

String name=query.getString(0);
int age=query.getint(1);
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Meton db.rawQuery() moBeprae 06’ekt CUrsor, 3a IOMOMOIOK SKOTO MU MOYXEMO
BUTSATTU OTPUMAaHI JIaHi.

MoskiBa cutyarlis, Koiu B 0a3i gaHux He Oyzae 00’€KTiB, 1 I IIbOTO METOIOM
query.moveToFirst() Hamaraemocst mepeMiCTUTHCSA 10 MEpHIoro 06’ekTy, orpumanoro 3 BJI.
Skuio e metoa nmoBepHe 3HaucHHs false, 3HaYMTh 3anUT He OTpUMaB HisIKUX JAaHuX 3 B/I.

Temep st pobotu 3 06a300 JaHUX PO3POOMMO TPOCTHH AOAATOK. J[ns 1BOro
CTBOPMMO HOBHUH mpoektT. Y (aiimi activity_main.xml BusHauuMo HalmpocTimuii rpadivamii
iHTepderic:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:id="@-+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:padding="16dp"
android:orientation="vertical">
<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Click"
android:onClick="onClick"/>
<TextView
android:id="@+id/textView"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:textSize="18sp" />
</LinearLayout>

A B kiaci MainActivity Bu3Hauumo B3aeMo/Iito 3 6a3010 TaHUX:

public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);
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public void onClick(View view){
SQLiteDatabase db=getBaseContext().openOrCreateDatabase("app.db",
MODE_PRIVATE, null);
db.execSQL("CREATE TABLE IF NOT EXISTS users (name TEXT, age INTEGER)");
db.execSQL("INSERT INTO users VALUES ('Tom Smith', 23);");
db.execSQL("INSERT INTO users VALUES (‘John Dow', 31);");
Cursor query = db.rawQuery("SELECT * FROM users;", null);
TextView textView = (TextView) findViewByld(R.id.textView);
if(query.moveToFirst()){
do{

String name=query.getString(0);

int age=query.getint(1);

textView.append("Name: "+name+" Age: "+age+"\n");

}

while(query.moveToNext());
¥
query.close();
db.close();

[Tpu HaTHCKaHHI HAa KHOMNKY TYT CIIOYATKY CTBOPIOEThCS B 0a3i manux app.db zoma
TaOnuI USErs, a MmoTiM B HEl JOJAIOThCA JBa 00°€KTH B 0a3zy JaHMX 3a JornomMororw SQL-
Bupazy INSERT.

Hani 3a nonomorozo Bupazy SELECT orpumMyemo BCixX A0AaHUX KOPUCTYBayiB 3 6a3u
JAaHMUX Y BUIISLL Kypcopy Cursor.

Bukmukom query.moveToFirst() mepemimmaemocs B Kypcopi 0 Mepiioro o0’exry, i
TaKk SIK y Hac MOxe OyTu Ouibllie OJHOTO 00’€KTa, TO MPOXOJUMMO MO BCbOMY KypCopy B
nukii do ... while.

JInsg oTpuMaHHS JaHUX 3 KypCcOpy 3acTOCOBYIOThCs Mertomm query.getString(0) i
query.getint(1). ¥V mykkax B METOH MEPEIAAETHCS HOMED CTOBITUHKA, 3 IKOTO MU OTPUMYEMO
naHi. Hanpukian, Bulie MU JOJaJIM CIIOYATKY 1M’ sl KOPUCTYBaya y BUTIISIL PsijiKa, a OTIM BIK
y BUTJISA1 yMcia. 3HaYUTh, HYJbOBUM CTOBIIEM Oyzae HTH PsJIKY 3HAYCHHS, SIKE OTPUMYEMO
3a jpomomororo Metoxy getString(), a mepimum CTOBIIEM iie YUCIIOBE 3HAYCHHS, VIS SIKOTO

3acTocoByeThcs Meton getint().
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[Ticna 3aBepiieHHs poOOTH 3 KypcopoM 1 6a3010 JaHUX MU 3aKpUBAEMO BCI IOB’s3aH1
00’eKTH. SIKIIO MM HE 3aKpHEMO KYpCOp, TO MOXKEMO 3ITKHYTHUCS 3 MPOOJIEMOI0 BUTOKY
nam’sti: query.close(); db.close();

[ axmo Mu Temep 3BepHEMOCS 10 IOAATKA, TO ICIAs HATHCKAHHS Ha KHONKY B

TEKCTOBE T0Jie OyyTh BUBE/ICHI JaHi:

N ¥ 001748

SOLiteApp

CLICK

Mame: Tom S
Marme: John Do

12.2 SimpleCursorAdapter i orpumanHs JaHuX

12.2.1 Buxopucrannsi 06’exkra SQLiteOpenHelper

ITinemo nani i cTBOpUMO MOBHICTIO iHTepdeiic i pobotn 3 6a3or0 gaHux. OTKe,
CTBOPMMO HOBHMH mpoekT. s crpouieHHs po6otu 3 6asamm nanux SQLite B Android
HepiaKo 3acTocoByeThes Kiaac SQLiteOpenHelper. Jlist BukopucTaHHsS HEOOXITHO CTBOPUTH
Kiac-cragkoements Big SQLiteOpenHelper, nepeBru3HaYMBIIHN SK MiHIMYyM JiBa HOTO METOIH:

e onCreate(): BUKIMKAETHCS TIPH CIIPOOI TOCTYIy A0 0a3u JaHUX, ayue KOJH e L5
0a3a TaHUX HE CTBOPEHA;

e onUpgrade(): BHKIMKAETHCS, KOIH MOTPIOHO OHOBUTH CXeMH 0a3u gaHuXx. TyT
MOYKHa TiepeOyayBaTH paHilie cTBOpeHy 0a3y manux B onCreate(), BCTAaHOBHMBINHK BiAMOBIIHI
npaBuiia NepeTBOpeHHs BiJ ctapoi b/l 10 HOBOI.

Tomy mogamo B MPOEKT B Ty K NAIKy, 7€ 3HaX0AuThes Kitac MainActivity, HoBuii kiac
DatabaseHelper:
public class DatabaseHelper extends SQLiteOpenHelper {

private static final String DATABASE NAME="userstore.db"; / Ha3Ba 611
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private static final int SCHEMA=1; // Bepcis

static final String TABLE="users"; // Ha3Ba Tabmu1b B 011
// Ha3BU CTOBIIIIIB

public static final String COLUMN_ID="_id";

public static final String COLUMN_NAME="name";
public static final String COLUMN_YEAR="year";

public DatabaseHelper(Context context) {
super(context, DATABASE_NAME, null, SCHEMA);

@Override
public void onCreate(SQLiteDatabase db) {
db.execSQL("CREATE TABLE users ("+COLUMN_ID
+" INTEGER PRIMARY KEY AUTOINCREMENT,"+COLUMN_NAME
+"' TEXT, "+COLUMN_YEAR+" INTEGER);");
[/l mouaTkoBi nanHi
db.execSQL("INSERT INTO "+TABLE+" ("+COLUMN_NAME
+", "+COLUMN_YEAR+") VALUES ('Tom Cwmit', 1981);");
}
@Override
public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
db.execSQL("DROP TABLE IF EXISTS "+TABLE);
onCreate(db);

SIkmio 6a3a maHux BincyTHs abo ii Bepcis (sxa 3amaetsest y 3minHiK SCHEMA) Bute
HIOTOYHOI, TO crpanboBye metoa onCreate().

Jlns BUKOHAHHSI 3alUTIB 0 0a3u JaHux Ham notpibHOo 00’ekt SQLiteDatabase, skwuii
npejctaBisie 6a3y manux. Mertox onCreate() orpumye B sIKOCTI mapamerpa 0a3y JaHHX
TIPOTPaMH.

Jns BukoHaHHs 3amuTiB 10 SQLite BukopucTtoByeThcst MeTon execSQL(). Bin
npuiiMmae SQL-supaz CREATE TABLE, saxuit ctBoproe Tabmumo. Tyr Takox mpu

HEOOXITHOCTI MH MOXXEMO BHKOHATH ¥ IHII 3alWTH, HANPUKIAN, JOJaTH OyIab-siKi
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nmoyaTkoBi Aani. Tak, B JaHOMY BHIIQJKy 3a JOTOMOTOI0 TOTO X METOAYy 1 BHUpPa3y
SQL INSERT, nmonaerscst oquH 00’ €KT B TaOJIHIIIO.

VY meroni onUpgrade() BinOyBaeThcs oHoBieHHs cxemu BJ[. B manomy BUIaaKy st
MPUKJIAy BUKOPUCTAaHUN MPUMITUBHHUIA TOX1J 3 BUAQJICHHSIM IONMEPEIHBOT 0a3u NaHUX 3a
noromoroto SQL-Bupazy DROP i noganemmm i cTBopeHHsIM. AJle B peabHOCTI SKIIO BaM
Oyne HeoOximHO 30epertu JaHi, el MEeTOJ MOXE BKJIIOYATH OUIBII CKIAIHY JOTIKYy —
JI0JTaBaHHSI HOBUX CTOBMIIIB, BUJIAJICHHS HEMOTPIOHUX, JT0JJaBaHHS TOAATKOBUX JaHMX 1 T. 1.

Jani Bu3Hauumo B ¢aiini activity_main.xml Hactynny po3MiTKy:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView
android:id="@+id/header"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:textSize="18dp"/>
<ListView
android:id="@+id/list"
android:layout_width="match_parent"
android:layout_height="match_parent" />
</LinearLayout>

Tyr BusnaueHo cmucok ListView, s BimoOpakeHHS OTpPUMaHHX JaHHX, 3
3arojIOBKOM, SKUM OyJae BHBOJUTH YMCIO OTpPUMaHUX OO €KTIB. 3MIHMMO KOJ Kiacy
MainActivity HacTyTHUM YHHOM:
public class MainActivity extends AppCompatActivity {

ListView userList;

TextView header;
DatabaseHelper databaseHelper;
SQLiteDatabase db;

Cursor userCursor;

SimpleCursorAdapter userAdapter;
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@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
header = (TextView)findViewByld(R.id.header);
userList = (ListView)findViewByld(R.id.list);
databaseHelper = new DatabaseHelper(getApplicationContext());
}
@Override
public void onResume() {
super.onResume();
// BigkprBaeEMO IiAKIFOYCHHS
db = databaseHelper.getReadableDatabase();
/loTpumyemo maHi 3 611 y BUTJISII Kypcopa
userCursor = db.rawQuery("select * from "+ DatabaseHelper. TABLE, null);
// BU3HaYaeMo CTOBIIILI, sIKi OyayTh BUBOaUTHCS B ListView
String[] headers = new String[] {DatabaseHelper. COLUMN_NAME,
DatabaseHelper. COLUMN_YEAR};
/I ctBOprOEMO ajganrep
userAdapter = new SimpleCursorAdapter(this, android.R.layout.two_line_list_item,
userCursor, headers,
new int[]{android.R.id.text1, android.R.id.text2}, 0);
header.setText("3uaiineno enemenTis: "+String.valueOf(userCursor.getCount()));

userL.ist.setAdapter(userAdapter);

@Override

public void onDestroy(){
super.onDestroy();
// 3akpHBa€EMO MIJKIIOYEHHS 1 Kypcop
db.close();

userCursor.close();

167



Y wmeroni onCreate() BimOyBaeThcst crBopeHHs 00’ekta SQLiteOpenHelper. Cama
iHiIami3aiis 00’ exTiB s poOoTH 3 0a3010 AaHUX BiAOyBaeThCs B MeToi ONResume(), skuii
crpaipoBye micist metoay onCreate().

[[Io6 orpumarm 00’ekT 0a3Mm  JaHWUX, CIiJA  BUKOPUCTOBYBAaTH  METOJ
getReadableDatabase() (otpumanust 6a3u manux st untands) abo getWritableDatabase().
Tak sk B JaHOMY BHUMAAKy MU OyaeMO JMINEe 34YATYBAaTH JaHi 3 O, TO CKOPUCTAEMOCS

nepummm metogom: db=sqlHelper.getReadableDatabase().

12.2.2 Orpumanns nanux i Cursor

Android Hagae pi3zHi ciocoOu st 31iiicHeHHs 3anuTiB 10 00’ekta SQLiteDatabase. Y
OUIBIIOCTI BHIAIKIB MH MOXEMO 3aCTOCOBYBaTH MeTox rawQuery(), skuii mpuiimae aBa
napametpu: SQL-Bupa3z SELECT i nogarkoBwuii mapamerp, 110 3a/1a€ IapaMeTpH 3aruTy.

[Ticns BukoHanus 3anuty rawQuery() moseprae o06’exkt Cursor, skuii 30epirae
pe3ynbTat BUkoHaHHs SQL-3anuty:
userCursor = db.rawQuery("select*from"+DatabaseHelper. TABLE, null);

Knac Cursor mpomnonye psiy METOAIB AJIsl yIIpaBIiHHS BUOIPKOIO, 30KpeMa:

e getCount(): OTpumMye KiIbKICTh BUTSTHYTUX 3 0a3u JaHUX 00’ €KTIB.

e wmeroau moveToFirst() i moveToNext() 103BOJIAIOTH IEPEXOAUTH JIO TEPILIOTO 1 J10
HACTYITHOTO eneMeHTiB BuOipku. Meron isAfterLast() mo3Bosisie mepeBipuTH, YU AOCSITHYTO
KiHellb BUOIPKU;

e Meroau get...(columnindex) (mampuxiazn, getLong(), getString()) mo3BonsOTH 3a

iHI[GKCOM CTOBITYHMKA 3BCPHYTUCH 10 JAHOI'O CTOBIILA ITOTOYHOI'O psAAKaA.

12.2.3 CursorAdapter

JlomaTkoBo, i ympaBiiHHA Kypcopom B Android € xmac CursorAdapter. Bin
JI03BOJIIE€ aJanTyBaTW OTPUMAHUNA 3a JOMOMOrol Kypcopa Habip 10 BiIOOpakeHHS B
CIHMCKOBUX elleMeHTaX Ha kmrant ListView. Sk mnpaBwio, mpu pobOTi 3 Kypcopom
BUKOpPHCTOBYeThCs  mimkiaac CursorAdapter — SimpleCursorAdapter. Xowa MoxHa
BUKOPHCTOBYBATH 1 iHIII ananrepu, Tuiry ArrayAdapter.
userAdapter = new SimpleCursorAdapter(this, android.R.layout.two_line_list_item,

userCursor, headers, new int[]{android.R.id.text1, android.R.id.text2}, 0);

userList.setAdapter(userAdapter);

Koncrpykrop kinacy SimpleCursorAdapter mpuiiMae mricTh nmapamerpis:
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e [JlepmiuM napamMeTpoM BHCTYNA€ KOHTEKCT, 3 SIKHM AacCOLUIOETbCA ajamTep,
HANpUKIIaJ, MOTo4Ha activity;

e Jlpyrmii mapamerp — pecypc poO3MITKH iHTepdeicy, skuid  Oyzae
BUKOPHUCTOBYBATHUCS IS BITOOpaKEHHS PE3yJIbTAaTiB BUOIPKU;

e Tperiii napamerp — Kypcop;

e YerBepTHii mapaMeTp — CIIUCOK CTOBIILIB 3 BUOIPKH, SIKi OyAyTh BioOpaskaTHCS
B PO3MITIII iHTEpDEHCY;

e [IP’aTmii mapamerp — e€JIEMEHTH BCEPEIMHI PECypCy pPO3MITKH, SIKi OYIyTh
BiJ0OpakaTy 3HAYCHHS CTOBIII(IB 3 YETBEPTOTO IMapaMeTpa;

e IllocTuii napamerp — npanopu, 10 3a1aI0Th MOBEIIHKH aaITepa.

ITpu Bukopucranni CursorAdapter i iioro migkiaciB ciiiJ BpaxOByBaTH, IO BHOIpKa
Kypcopa MOBHHHA BKJIIOYATH IIJIOYHCETIbHUN CTOBIEIb 3 Ha3BOW _id, skuil MOBUHEH OyTH
YHIKQJIbHUM JUIS KO)KHOTO €JIeMEHTa BUOIpKH. 3HAUeHHS IIOTO CTOBIMIS NMPU HATUCKAaHHI Ha
€IIEMEHT CIUCKY MOTIM mepenaethesi B Meton o0pobku onListitemClick(), 3aBasku womy mMu
MoxeMo 110 id i1eHTH(}iIKyBaTH HATUCHYTHH €IIEMCHT.

B nanomy BUMajKy y Hac MEpIIUi CTOBIECID K pa3 Ha3uBaeThes '_id".

[Ticns 3aBepiieHHs: pOOOTH KypCOp MOBUHEH OyTH 3akputHii Metomom close().

I Ttakox Tpeba BpaxoByBaTH, IO SKIIO MH BHKOPHCTOBYEMO Kypcop B
SimpleCursorAdapter, To Mu He MOXXeMO BHKOpHCTOBYBaTH Metona Close(), moku He
3aBepuMo Bukopuctanus SimpleCursorAdapter. Tomy meTon CUrSOr Kpaille BUKJIMKATH B
metoi onDestroy() ¢pparmenta abo activity.

I saxmo Mu 3aIyCTUMO JOJATOK TO mo0aYnMMo CITHCOK 3 OJJHOI'O A0JaHOro €JICMECHTA:

N w 0 0 z308

SQLiteApp

HahpzHo anamanTos: 1
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12.3 lonaBaHHsl, BUAAJEHHsI Ta OHOBJIeHHA daHuX B SQLite

12.3.1 ContentValues
[Tponosxkumo poboTy 3 mpoekToM. Tenep mogamo B Hhoro crangaptaHy CRUD-moriky
(cTBOpeHHS, OHOBJICHHS, BumaicHHs). [1{o6 He HarpomakyBaTi GopMy 3 TOJOBHOIO activity,
BCl iHIII Aii 10 poOOTi 3 JaHUMU OyayTh BimOyBaTHCS Ha iHIIOMY ekpaHi. JloJaMo B MpoeKT
HOBHI Kiac activity, sikuit HazBemo USerActivity.
VY aiimi activity_user.xml BusHauunmo (opmy Ais 10aBaHHS/OHOBICHHS/BUIAICHHS
JaHUX:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:padding="16dp">
<EditText
android:id="@+id/name"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenits iM’1"/>
<EditText
android:id="@+id/year"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="Bsenits pik HapoxaeHus"/>
<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal"">
<Button
android:id="@+id/saveButton"
android:layout_width="0dp"
android:layout_weight="1"

android:layout_height="wrap_content"
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android:text="306epertu"
android:onClick="save"/>
<Button
android:id="@+id/deleteButton"
android:layout_width="0dp"
android:layout_weight="1"
android:layout_height="wrap_content"
android:text="Bumamurun"
android:onClick="delete"/>
</LinearLayout>

</LinearLayout>

" Android [RI3 O % | 1
v [Zapp
manifests
java
com.example.eugene.sqliteapp
(s DatabaseHelper
c MainActivity
c UserActivity
com.example.eugene.sqliteapp (3
com.example.eugene.sqliteapp [t
H res
drawable
layout
& activity_mainxml
@ activity_userxml
mipmap
values
& Gradle Scripts

Takox 3miauMo ko UserActivity:
public class UserActivity extends AppCompatActivity {
EditText nameBox;
EditText yearBox;
Button delButton;
Button saveButton;
DatabaseHelper sqlHelper;
SQLiteDatabase db;
Cursor userCursor;

long userld=0;
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@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity user);
nameBox=(EditText) findViewByld(R.id.name);
yearBox=(EditText) findViewByld(R.id.year);
delButton=(Button) findViewByld(R.id.deleteButton);
saveButton= (Button) findViewByld(R.id.saveButton);
sqlHelper=new DatabaseHelper(this);
db=sqglHelper.getWritableDatabase();
Bundle extras=getIntent().getExtras();
if (extras !=null) {
userld=extras.getLong("id");
¥
[ axmo 0, To KomaeMo
if (userld >0) {
Il orpumyemo enemeHT 1o id 3 611
userCursor=db.rawQuery("select*from "+DatabaseHelper. TABLE +" where " +
DatabaseHelper. COLUMN _ID+"=?", new String[]{String.valueOf(userld)});
userCursor.moveToFirst();
nameBox.setText(userCursor.getString(1));
yearBox.setText(String.valueOf(userCursor.getint(2)));
userCursor.close();
}else {
I/ xoBaEMO KHOIIKY BHIaTICHHSI

delButton.setVisibility(View.GONE);

public void save(View view){
ContentValues cv=new ContentValues();
cv.put(DatabaseHelper. COLUMN_NAME, nameBox.getText().toString());
cv.put(DatabaseHelper. COLUMN_YEAR,
Integer.parselnt(yearBox.getText().toString()));
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if (userld >0) {
db.update(DatabaseHelper. TABLE, cv, DatabaseHelper. COLUMN_ID + "=" +
String.valueOf(userld), null);

}else {
db.insert(DatabaseHelper. TABLE, null, cv);

¥
goHome();

}

public void delete(View view){
db.delete(DatabaseHelper. TABLE, "_id=?", new String[]{String.valueOf(userld)});
goHome();

}

private void goHome(){
// 3aKpUBAEMO T IKITFOUCHHS
db.close();
// mepexix m0 romoBHOI activity
Intent intent=new Intent(this, MainActivity.class);
intent.addFlags(Intent. FLAG_ACTIVITY_CLEAR_TORP |

Intent. FLAG_ACTIVITY_SINGLE_TOP);

startActivity(intent);

I[Tpu oHOBIIEHHI 200 BHIalIEeHHI 00’€KTa 31 CIIUCKY 3 TOJIOBHOM activity B UserActivity
nepenaBatuMeThes id 00’ ekra:

long userld=0;

Bundle extras=getIntent().getExtras();
if (extras !=null) {

userld=extras.getLong("id");

Slkiro 3 MainActivity He 6yo nmepenaso id, To BCTAaHOBITIOEMO #oTo 3HaueHHs 0, OTXKe,
y Hac Oy/ie JI0aBaHHs, a He pellaryBaHHs/3HUIICHHS. Ko id BH3HAYEHO, TO OTPUMYEMO TIO

HbOMY 3 0a3u JaHUX 00’ €KT IS peJaryBaHHs/BUIAICHHS:

if (id < 0) {
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userCursor=db.rawQuery("select*from "+DatabaseHelper. TABLE+" where "+
DatabaseHelper. COLUMN _ID+"=?" new String[]{String.valueOf(id)});

userCursor.moveToFirst();

nameBox.setText(userCursor.getString(1));

yearBox.setText(String.valueOf(userCursor.getint(2)));

userCursor.close();

[HaKIIe TPOCTO MPUXOBYEMO KHOMNKY BHIaJCHHs. [ BUKOHAHHS Omepaiiid 1o
BCTaBIll, OHOBJICHHIO 1 BuaajacHHIo aanux SQLiteDatabase mae meromu insert(), update() i
delete(). L1i MeToM BUKJIMKAIOTHCS B OOPOOHHKAX KHOIIOK:
db.delete(DatabaseHelper. TABLE, " _id=?", new String[]{String.valueOf(id)});

VYV wmeron delete() mepemaethcst Ha3Ba TaONMIN, a TaKOX CTOBIEIb, IO SKOMY
BiIOYyBa€ThCS BHJAICHHS, 1 WOT0 3HA4YeHHA. B SKOCTI KpHUTEpir0o MOXKHAa BHOpaTH KiJbKa
CTOBIIIIB, TOMYy TPETIM MapaMeTpoM Wje MacuB. 3HAK IHUTaHHS ? IMO03HAYa€ Iapamerp,

3aMiCTb SIKOT'O HiI[CTaBJ'IHGITbCf{ 3HAYCHHA 3 TPCTHOI'O IIapaMeTpa.

12.3.2 ContentValues

Jlns nopaBanHs abo OHOBICHHS HaM Tpeba cTBopuTH 00’ekT ContentValues. Jlanmii
00’€KT sBJsIE COOOI0 CIOBHUK, KM MICTUTh Habip map «kirod-3HaueHHs ». 1106 nomatu no
I[bOTO CIIOBHHKA HOBH# 00’€KT 3acTocoByeThest MeTo 1 put(). Ileprmii mapametp MeToay — 1ie
KITI0Y, a IPYTU — 3HAUCHHS, HAIPUKIIAI:

ContentValues cv=new ContentValues();
cv.put("NAME", "Tom");
cv.put("YEAR", 30);

B sxocti 3HaueHHs B metoj put() MoXkHA TiepemaBaTH PSIAKH, IUTI YHCIA, YMCIa 3
IJIaBalOY0I0 TOUKOI0. B AAHOMY K BUIIAAKY JOAAOTHCA BBeI[eHi B TCKCTOBCEC I10JIs1 3HAUYCHHS:
ContentValues cv =new ContentValues();
cv.put(DatabaseHelper. COLUMN_NAME, nameBox.getText().toString());
cv.put(DatabaseHelper. COLUMN_YEAR, Integer.parselnt(yearBox.getText().toString()));

[Tpu onosienHi B Metoz update() mepenaerbes Ha3Ba Tabnuil, 06’ekt ContentValues i

KPHTEPiH, 32 IKUM BiJJOYBA€ThCsI OHOBJICHHS (B JIAaHOMY BHIAJIKy CTOBIEIb id):
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db.update(DatabaseHelper. TABLE, cv, DatabaseHelper. COLUMN _ID+"="+
String.valueOf(id), null);

Merton insert() mnpuiimae Ha3By Tabmmii, 00’ekt ContentValues 3 momaBanmmu
3Ha4YeHHsAMU. [[pyruii mapamerp € HEOOOB’S3KOBHUM: BiH Iepe/Ia€e CTOBICIb, B SKUW Tpebda
nonatu 3uauenHs NULL: db.insert(DatabaseHelper. TABLE, null, cv).

3aMicTh IMX METOMIB MOXKHA BHKOpPHCTOBYBaTH Mmeron €XecSQL() 3 TouHuMm
3a3HaYeHHAM BHKOHyBaHoro SQL-Bupa3sy. Y Toii ke vac meroau delete / insert / update
MaroTh TIepeBary — BOHHM MOBEPTAOTh I0 3MiHEHOTO 3aIuCy, 3a IKHM MH MOYKEMO i3HATHUCS
PO YCHINTHICTH omnepairii, a0o -1 y BUmaaKy HeBAAIO1 oneparii:
long result=db.insert(DatabaseHelper. TABLE, null, cv);
if(result > 0){

/I nit

[Ticns koxxHOI omneparii BUKOHYeThCsi MeTon JOHome(), sikuii moBepTae Ha roJOBHY
activity.
[Ticns mporo Ham Tpeba BunpaBuTd koj MainActivity, mo6 Bona iHimiroBaia
BUKOHaHHs Koay B UserActivity. s mporo 3minumo ko activity _main.xml:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<Button
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="J[o6aButu"
android:onClick="add"
android:textSize="18dp"/>
<ListView
android:id="@+id/list"
android:layout_width="match_parent"
android:layout_height="match_parent" />

</LinearLayout>
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B nmanomy Bumanaky Oyna gojaHa KHoMKa s BUKIUKY USerActivity. 3minumo
BIJITIOBITHMM YMHOM Ko/ Kitacy MainActivity:
public class MainActivity extends AppCompatActivity {
ListView userList;
DatabaseHelper databaseHelper;
SQLiteDatabase db;
Cursor userCursor;

SimpleCursorAdapter userAdapter;

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
userList=(ListView)findViewByld(R.id.list);
userList.setOnltemClickListener(new AdapterView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> parent, View view, int position, long id) {
Intent intent=new Intent(getApplicationContext(), UserActivity.class);
intent.putExtra("id", id);
startActivity(intent);
¥
b
databaseHelper = new DatabaseHelper(getApplicationContext());
}
@Override
public void onResume() {
super.onResume();
db=databaseHelper.getReadableDatabase();
userCursor=db.rawQuery("select*from "+DatabaseHelper. TABLE, null);
String[] headers=new String[] {DatabaseHelper. COLUMN_NAME,
DatabaseHelper. COLUMN_YEAR};
userAdapter = new SimpleCursorAdapter(this, android.R.layout.two_line_list_item,
userCursor, headers, new int[]{android.R.id.text1, android.R.id.text2}, 0);
userList.setAdapter(userAdapter);
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¥

// Ipy HaTUCKAaHHI HA KHOTKY 3amyckaeMo UserActivity amst J00aBJICHHS JaHUX
public void add(View view){
Intent intent=new Intent(this, UserActivity.class);

startActivity(intent);

@Override

public void onDestroy(){
super.onDestroy();
db.close();

userCursor.close();

IIpy HaTHCKaHHI Ha KHONKY 3amyckaetbes USserActivity, nmpu 1isoMy He IepeaaeThest
Hisikoro id, Tooro B UserActivity id Oyae mopiBHIOE HY0, 3HA4YWTH Oyse BimOyBaTHCs
JO1aBaHHsI JaHUX:
public void add(View view){

Intent intent=new Intent(this, UserActivity.class);

startActivity(intent);

[Hmy cutyaniro npexacraBiasie OOpOOHMK HATHCKaHHS Ha €JIEMEHT CHUCKY — Ipu
HATHCKaHHI Takok Oyme 3amyckatucsi UserActivity, ame temep Oyme mnepemaBarucs id
00paHoro 3anucy:
public void onltemClick(AdapterView<?> parent, View view, int position, long id) {

Intent intent=new Intent(getApplicationContext(), UserActivity.class);
intent.putExtra("id", id);
startActivity(intent);

3anycTUMO TporpaMy 1 HATUCHEMO Ha KHOMKY, SKa Mae€ TepeHampaBisITH Ha

UserActivity:
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[Mpu nHatuckanui B MainActivity Ha eleMEHT CIUCKY Lieil eIEMEeHT MOTPaluTh Ha

UserActivity, ne iioro moxkHa Oy/ie BUIaIUTH a0 BiIpeaaryBaTu:

L. w 0 037 L ¥ 0 0 4ar
SQLiteApp SQLiteApp

LOEABMTE
T Caanr
Tom CumaT
1981 1981
Lo Tomncon
1987

COXPAHUTE VOASATE

12.4 Buxopucranns icuywo4oi b/l SQLite

Kpim cTBOpeHHs HOBOI 0a3M JaHMX MM TaKOXX MOXKEMO BUKOPHUCTOBYBAaTH BiKe
icHytouy. Bi3bMeMO IpOEKT, CTBOpEHUI B MonepenHix Temax. s moyaTky ctBopumo 6a3y
naaux SQLite. Y 1mpoMy HaM MOKe JOMOMOTTH Takuii iHCcTpymMeHT sk Sqlitebrowser.
Bin Oe3komITOBHMM 1 JOCTYHHMH Uil PI3HMX OINEpaliiHUX CHCTEM 3a aJpecoro

http://sglitebrowser.org/. Xoya MO)XHa BHUKOPHCTOBYBATH 1 iHINI CIIOCOOW JUIS CTBOPEHHS

rmouatkoBoi b/I.
Sqlitebrowser npencrasnsie rTpadiuauil iHTEpdEc IS CTBOpeHHS 0a3u JaHuX 1

BU3HAYEHHA B Hill BCiX HEOOXIAHUX TAOJIUIIb:
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[ without Rowid

Fields
Add field Q Remove field = Maove field up # Move field down
Mame Type Mot PK Al u Default  Check  For
_id INTEGER v
name TEXT hd O O O
year INTEGER v O O O
< >

CREATE TABLE "users”
T _d” INTEGER. NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
“name” TEXT NOT NULL,
Tyear’ INTEGER. NOT NULL

b

SIK BUIHO 3 PUCYHKY, BU3HAYa€MO TaOJIUIO USErs 3 TppoMa mojsiMu: _id, name, age.
Komanna Ha ctBopeHHs Ta0iuii Oyae HaCTyIHOIO:
CREATE TABLE "users’ (
"id" INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
‘name’ TEXT NOT NULL,
‘year' INTEGER NOT NULL
);

Tam e B mporpami 101aMo KijIbKa €JIEMEHTIB B CTBOPEHY TaOJIHIIO:

[2 DB Browser for SOLite - Ci/Users/Eugene/cityinfo.db - O s
File Edit View Help

l__é New Database l;#;:. Open Database [ Write Changes ‘% Revert Changes
DB Sche&m (4
Database Structure Browse Data Edit Pragmas Execute SQL | e
Table: | |=] users hd | | Mew Record | |De|ete Record| Name
v [E Tables (2)
_id name year > B sqlite_sequence
[Filter [ Filter [Filter |
11 Tom 1983 > [ users
22 Jcon 1975
¥ 0 Indices (1)
33 Jer 1986 o sqlite_autoindex_users_
Views (0)
Q Triggers (0)
[1<] [<] 1-30f3 [>] [=1] | Gow: |[[1
< >
UTF-8
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[Ticna ctBopenHs Tabaui qogamo B mpoekT B Android Studio manky assets, a B manky
assets — moitHO cTBOpeHy 0a3y nmanux. s OO mepeieMo J0 TOBHOTO BHU3HAYCHHS
NPOEKTy, HATHCHEMO Ha ManmKy Main mpaBol KHOMKOK MHUII i B MEHIO BHOEpEeMO
New->Directory. HasBemo nojaBaHy mamky asSets i mortiM cKkomiroemMo B Hei Hamry 6asy

aHUX:

- Project {3 (<IN - 2 o
E2 sQliteApp C:\Users\Eugene\AndroidStudio
3 .gradle
[ idea
[ app
[ build
[ libs
[ sre
[ androidTest

1 main

[ assets

[ java
[ res
?@AndroidManifest.xml
[ test
[= .gitignore

g app.iml

B mwamomy Bumamky ©0a3a maHux HasuBaeTbes Cityinfo.db™. 3minumo kox
DatabaseHelper nactynaum unHOM:
class DatabaseHelper extends SQLiteOpenHelper {
private static String DB_PATH,;
private static String DB_NAME="cityinfo.db";
private static final int SCHEMA=1;
static final String TABLE="users";
static final String COLUMN_ID="_id";
static final String COLUMN_NAME="name";
static final String COLUMN_YEAR="year";
private Context myContext;

DatabaseHelper(Context context) {
super(context, DB_NAME, null, SCHEMA);
this.myContext=context;
DB_PATH=context.getFilesDir().getPath()+DB_NAME;
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@Override

public void onCreate(SQLiteDatabase db) {

}

@Override

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {

}

void create_db(){

InputStream myInput=null;

OutputStream myQutput=null;

try {

File file=new File(DB_PATH);
it (Mfile.exists()) {
this.getReadableDatabase();
/I oTpuMyeMO JIOKaIbHY 01 SIK TIOTiK
myInput = myContext.getAssets().open(DB_NAME);
// mutsx 10 HOBOI 011
String outFileName=DB_PATH;
I BinkpuBaemo mycry 61
myOQOutput=new FileOutputStream(outFileName);
// M06ANTOBO KOMIFOEMO JaH1
byte[] buffer=new byte[1024];
int length;
while ((Ilength=myInput.read(buffer)) > 0) {
myOQutput.write(buffer, 0, length);

¥
myOutput.flush();
myOutput.close();

myInput.close();

¥
catch(IOException ex){

Log.d("DatabaseHelper", ex.getMessage());
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}
public SQLiteDatabase open()throws SQLException {

return SQLiteDatabase.openDatabase(DB_PATH, null,
SQLiteDatabase. OPEN_READWRITE);

}

ITo 3amoBuyBaHHIO 0a3za JaHWUX Oyje PO3MIIIYBATHUCS B 30BHIIIHHOMY CXOBHIII, IO
BHUIIUISETHCA I TIporpaMu y narii /data/data/[nasea_naxemaj/databases/, 1 mo06 oTpuMaTH
MOBHUM NUISIX 0 023U TaHUX B KOHCTPYKTOP1 BUKOPUCTOBYETHCS BUPA3:
DB_PATH=context.getFilesDir().getPath()+DB_NAME;

Meron onCreate() Ham He OTpiOEH, Tak SK HAM HE MOTPiOHE CTBOPEHHs BOYI0BaHOI
0a3u maHuX. 3are TYT BH3HA4YCHO jaomaTkoBuit metox create_db(), mera sSIKOro KOMiFOBaHHS
0a3u JTaHUX 3 TANKU asSets B Te micie, sike 3a3HaveHo B 3MinHIH DB_PATH.

KpiM 15010 TyT TaKOX BH3HAYEHO METOJA BIAKpUTTS 0Oa3u maHux Open() 3a
nonomororo meroay SQLiteDatabase.openDatabase().

Hoswii crioci6 opranizamii miakimo4YeHHs 3MiHUTh BuKopucTanHs DatabaseHelper B
activity. Tomy, ciaix onoBuTH Kiac MainActivity:
public class MainActivity extends AppCompatActivity {

ListView userList;
DatabaseHelper databaseHelper;
SQLiteDatabase db;

Cursor userCursor;

SimpleCursorAdapter userAdapter;

@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
userList=(ListView)findViewByld(R.id.list);
userList.setOnltemClickListener(new AdapterView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> parent, View view, int position, long id) {
Intent intent=new Intent(getApplicationContext(), UserActivity.class);
intent.putExtra("id", id);
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startActivity(intent);

¥
b
databaseHelper=new DatabaseHelper(getApplicationContext());
databaseHelper.create_db();
¥
@Override
public void onResume() {
super.onResume();
db=databaseHelper.open();
userCursor=db.rawQuery("select*from "+DatabaseHelper. TABLE, null);
String[] headers=new String[] {DatabaseHelper. COLUMN_NAME,
DatabaseHelper. COLUMN_YEAR};
userAdapter=new SimpleCursorAdapter(this, android.R.layout.two_line_list_item,
userCursor, headers, new int[]{android.R.id.text1, android.R.id.text2}, 0);
userL.ist.setAdapter(userAdapter);
¥
// Ipy HATUCKAHHI HA KHOTKY 3ammyckaeMo UserActivity ais 100aBJICHHS JaHUX
public void add(View view){
Intent intent=new Intent(this, UserActivity.class);

startActivity(intent);

@Override

public void onDestroy(){
super.onDestroy();
db.close();

userCursor.close();

3minumo kiac UserActivity Takum 9iuHOM:
public class UserActivity extends AppCompatActivity {
EditText nameBox;

EditText yearBox;
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Button delButton;

Button saveButton;
DatabaseHelper sqlHelper;
SQLiteDatabase db;
Cursor userCursor,

long userld=0;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity user);
nameBox=(EditText) findViewByld(R.id.name);
yearBox=(EditText) findViewByld(R.id.year);
delButton=(Button) findViewByld(R.id.deleteButton);
saveButton=(Button) findViewByld(R.id.saveButton);
sglHelper=new DatabaseHelper(this);
db=sqglHelper.open();

Bundle extras=getIntent().getExtras();
if (extras !=null) {
userld=extras.getLong("id");

}

/I sxmo 0, To HogAEMO

if (userld >0) {
Il otprmyemo enemenT 1o id i3 61
userCursor=db.rawQuery("select*from "+DatabaseHelper. TABLE+"where"+

DatabaseHelper. COLUMN _ID+"=?", new String[]{String.valueOf(userld)});

userCursor.moveToFirst();
nameBox.setText(userCursor.getString(1));
yearBox.setText(String.valueOf(userCursor.getint(2)));
userCursor.close();

}else {
/] XOBa€EMO KHOIIKY BHJIQJICHHS

delButton.setVisibility(View.GONE);
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}

public void save(View view){
ContentValues cv=new ContentValues();
cv.put(DatabaseHelper. COLUMN_NAME, nameBox.getText().toString());
cv.put(DatabaseHelper. COLUMN_YEAR,
Integer.parselnt(yearBox.getText().toString()));
if (userld > 0) {
db.update(DatabaseHelper. TABLE, cv, DatabaseHelper. COLUMN_ID+"="+
String.valueOf(userld), null);
}else {
db.insert(DatabaseHelper. TABLE, null, cv);
¥
goHome();
}
public void delete(View view){
db.delete(DatabaseHelper. TABLE, "_id=?", new String[]{String.valueOf(userld)});
goHome();
}
private void goHome(){
I 3akpuBaEMO IMiIKITFOUCHHS
db.close();
// mepexina mo rojoBHOI activity
Intent intent = new Intent(this, MainActivity.class);
intent.addFlags(Intent. FLAG_ACTIVITY_CLEAR_TORP |
Intent. FLAG_ACTIVITY_SINGLE_TOP);
startActivity(intent);

Bes inma pobota 3 maHuMu Oyze Ti€ro K, M00 1 B MUHYJIUX TeMax. B pesynbrarti

OTPUMAEMO Ha €KpaHi:
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12.5 Innamiunmii nomyk no 6a3i ganux SQLite

Po3rnsiHemo, Ik MU MO’KEMO CTBOPUTH B J0JaTKy Ha Android AuHaMIYHUE TOMIYK 11O
0a3i manmx SQLite. CTBoprMMO HOBUI HpOEKT 3 MOpokHbOIO MainActivity. s 1poro
IPOEKTY Bi3bMeMO 0a3y qaHuX 3 MUHYJ01 Temu. [laHa 6a3a nqaHux HasuBaeThes Cityinfo i mae
OJIHY TabJHIIo USErs 3 TppoMa moJisimu __id, name, age:

CREATE TABLE "users’ (
"id> INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
‘name’ TEXT NOT NULL,
‘year' INTEGER NOT NULL

);

Honamo B ipoekT B Android Studio manky assets, a B marnky assets — 1moiHo CTBOPEHy
0a3y maHux. Y Hamiomy BHNaJKy 0a3a maHux Hasuaethes Cityinfo.db”. Jomamo B mpoekT B
onny manky 3 MainActivity noBuii kmac DatabaseHelper. Tlepeiinemo mo oaiiny
activity_main.xml, skuii Bu3Ha4ae Bi3yanbHU#l iHTepdeic, 1 3MIHUMO HOro HACTYITHUM
YHHOM:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<EditText android:id="@+id/userFilter"
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android:layout_width="match_parent"
android:layout_height="wrap_content"
android:hint="TIomyx" />
<ListView
android:id="@-+id/userList"
android:layout_width="match_parent"
android:layout_height="wrap_content">
</ListView>
</LinearLayout>
Omxe, y Hac Oyne enemeHt ListView s BimoOpakeHHsI CIIMCKY 1 TEKCTOBE TOJIE IS
¢inprpamnii. Terep 3minumo kox MainActivity:
public class MainActivity extends AppCompatActivity {
DatabaseHelper sqlHelper;
SQLiteDatabase db;
Cursor userCursor;
SimpleCursorAdapter userAdapter;
ListView userList;
EditText userFilter;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity _main);
userList = (ListView)findViewByld(R.id.userList);
userFilter = (EditText)findViewByld(R.id.userFilter);
sqlHelper = new DatabaseHelper(getApplicationContext());
Il cTBOprOEMO 01

sqlHelper.create_db();

@Override
public void onResume() {

super.onResume();
try {

187



db=sqlHelper.open();
userCursor=db.rawQuery("select * from "+DatabaseHelper. TABLE, null);
String[] headers=new String[]{DatabaseHelper. COLUMN_NAME,
DatabaseHelper. COLUMN_YEAR};
userAdapter=new SimpleCursorAdapter(this, android.R.layout.two_line_list_item,
userCursor, headers, new int[]{android.R.id.text1, android.R.id.text2}, 0);
I/ AKI10 B TEKCTOBOMY ITOJIi € TEKCT, TO 3IIHCHIOEMO (iIbTPAIlif0
// naHa miepeBipka HEOOX1THA MPHU MIEPEX0/Il 3 OAHIET OpieHTAIlli eKpaHy A0 1HIIOT
if('userFilter.getText().toString().isSEmpty())
userAdapter.getFilter().filter(userFilter.getText().toString());
/] BCTaHOBJIEHHS CiIyXada 3MiH TEKCTY
userFilter.addTextChangedListener(new TextWatcher() {
public void afterTextChanged(Editable s) { }
public void beforeTextChanged(CharSequence s, int start, int count, int after) { }
// Tipu 3MiHI TEKCTY BUKOHYEMO (DiTBTpaILito
public void onTextChanged(CharSequence s, int start, int before, int count) {
userAdapter.getFilter().filter(s.toString());
¥
b
// BcTanoBIIOEMO TIpOBalizep diabTparii
userAdapter.setFilterQueryProvider(new FilterQueryProvider() {
@Override
public Cursor runQuery(CharSequence constraint) {
if (constraint == null || constraint.length() == 0) {
return db.rawQuery("select*from™ DatabaseHelper. TABLE, null);
}
else {
return db.rawQuery(*"select * from "+DatabaseHelper. TABLE+" where"+
DatabaseHelper. COLUMN_NAME+" like ?", new String[]{"%"+constraint.toString()+
%"},

}
b
userL.ist.setAdapter(userAdapter);
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}
catch (SQLException ex){}

@Override

public void onDestroy(){
super.onDestroy();
db.close();
userCursor.close();

ITepm 3a Bce TpebGa Bia3HAuMTH, 10 s (PuIbTpanii JaHUX B aganTepi, HaM Tpeda
orpuMmartu GuUIBTp ajganrtepa, a y uporo ¢pinstpa BukoHatu metoz filter():
userAdapter.getFilter().filter(s.toString());

V ueit meron filter() mepenaerbes kimrou momryky. st TEKCTOBOTO MOJIT MH MOXEMO
BIJICT€XKYBATH 3MIHH BMICTY 3a JIOTIOMOTOIO CITyXaya:
userFilter.addTextChangedListener(new TextWatcher() {

public void afterTextChanged(Editable s) {
¥

public void beforeTextChanged(CharSequence s, int start, int count, int after) {
¥

/1 3aiicHI0OEMO (QIBTpAILiIO IPH 3MiHI TEKCTY

public void onTextChanged(CharSequence s, int start, int before, int count) {

userAdapter.getFilter().filter(s.toString());

}
H

VY cnyxaui TextWatcher B meroai onTextChanged sikpa3 i Bukiukaetscst meto filter(),
B SIKUH MepelaeThCsl BBEJCHAa KOPUCTYBAUEM B TEKCTOBE I10JI€ TIOCIIOBHICTE CUMBOJTIB.

Cam Buximk Mmerony filter() mano Ha mo BrmmBae. Ham moTpiOHO 1mie BU3HAYMTH
npoBaiiaep ¢inpTpanii agantepa, siki 1 0y/e 1HKaNCy/IroBaTH pealbHy JIOT1KY QuUIbTparlii:
userAdapter.setFilterQueryProvider(new FilterQueryProvider() {

@Override
public Cursor runQuery(CharSequence constraint) {

if (constraint == null || constraint.length() == 0) {
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return db.rawQuery("select*from"+DatabaseHelper. TABLE, null);
¥
else {
return db.rawQuery("select*from"+DatabaseHelper. TABLE+"where" +
DatabaseHelper. COLUMN_NAME-+"like ?", new String[]{"%"+
constraint.toString()+"%"});
¥
¥
3
CytHicTh 1IBOTO TpoOBaiinepa moisrae y BukoHanHi SQL-BupaziB mo B/, a came
koHcTpykiii “select from™ i “select from where like". [Tani HaiinpocTimn BUpa3d BUKOHYIOTh
YyTJIMBI J10 perictpy (inbrpamnito. B pe3ynbrarti aganrap orpumye BifdiabTpoBaHi JaHi.
Crig TakoX BiA3HAYMTH HACTYITHUH KOJI:
if(tuserFilter.getText().toString().isEmpty())
userAdapter.getFilter().filter(userFilter.getText().toString());
Jlanuii kox HaM MOTpiOGH mpM 3MiHI OpieHTaIli (HaNmpuKiIan, 3 IMOPTPETHOI Ha
anp0oMHY). | SKIIO OpieHTaIisI TPUCTPOIO 3MIHEHA, ajle B TEKCTOBOMY TIOJII BCE X € JICSKI
TEKCT-(PUTBTPH, TO BUKOHYETHCS (inbTparis. [Hakiie BoHa 6 He BUKOHYBaJIacsl.

[Ticns 3amycky AOJaTKy MH 3MOXKEMO KOPUCTYBATUCS QUIbTPALI€0 JaHUX:

BN ¥ @ 01740
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JIEKIIA 13. ATAJIOT'OBI BIKHA

13.1 DatePickerDialog i TimePickerDialog

B Android icaytots aBa miamoroux BikHa — DatePickerDialog i TimePickerDialog ,
AKi J03BOJISIIOTH BuOpatm gatry 1 wac. Kpim ycramoBku mgaru DatePickerDialog
J03BOJIsIE  00pobOuTH BUOiIp gatm 3a jgomomororo ciayxadie OnDateChangedListener i
OnDateSetListener, mo m03BoJsiE BHUKOPHCTOBYBAaTH OOpaHy Jary Jaji B 3aCTOCYHKY.
[Moxionum ymuom TimePickerDialog mo3Bossie 00poOuTH BuOIp Yacy 3a JOIMOMOTOIO
ciryxauiB OnTimeChangedListener i OnTimeSetListener.

[Ipu poGoTi 3 maHMMH KOMIOHEHTaMHu Tpeba BpaxOByBaTH, IO BiIJIIK MICAIIB B
DatePickerDialog nounHaeTbcs 3 HyJ1s1, TOOTO ciueHb Oyzne matu Homep 0, a rpyaeHs — 11. 1
anasnoriyao B TimePickerDialog Bimnik cexkynn i xBwinH Oyne itu 3 0 mo 59, a roguH —
30 mo 23.

Bukopucraemo DatePickerDialog i TimePickerDialog B momatky. Busnaummo
HACTYIHY pO3MITKY iHTepdeiicy B activity_main.xml:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"

android:layout_height="match_parent"

android:orientation="vertical">

<TextView android:id="@-+id/currentDateTime"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:textSize="18sp" />

<Button android:id="@+id/timeButton"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="M3menuts Bpems"
android:onClick="setTime" />

<Button android:id="@+id/dateButton"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="3menuTs nary"
android:onClick="setDate" />

</LinearLayout>
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TyT onmcani 1BiI KHONIKM 7151 BUOOPY JIaTH 1 4acy Ta TEKCTOBE I0JIE, SIKe BigoOpakae
BUOpaHi gaty i gac. I smiaumo ko MainActivity:
public class MainActivity extends AppCompatActivity {
TextView currentDateTime;
Calendar dateAndTime=Calendar.getInstance();
@Override
public void onCreate(Bundle savedInstance) {
super.onCreate(savedInstance);
setContentView(R.layout.activity_main);
currentDate Time=(TextView)findViewByld(R.id.currentDate Time);

setInitialDateTime();

// mokazyemo jianoroBoe BiKHO Uit BUOOPY JaTH
public void setDate(View v) {
new DatePickerDialog(MainActivity.this, d,
dateAndTime.get(Calendar. YEAR),
dateAndTime.get(Calendar. MONTH),
dateAndTime.get(Calendar.DAY_OF MONTH))

.show();

// moka3zyemo ianoroBoe BiKHO [Tl BHOOPY Yacy
public void setTime(View v) {
new TimePickerDialog(MainActivity.this, t,
dateAndTime.get(Calendar. HOUR_OF_DAY),
dateAndTime.get(Calendar. MINUTE), true)
.show();
}
// BcTaHOBJIEHHS MOYaTKOBUX JAaTH 1 4acy
private void setInitialDateTime() {
currentDateTime.setText(DateUtils.formatDate Time(this,
dateAndTime.getTimelnMillis(),
DateUtils.FORMAT_SHOW_DATE | DateUtils. FORMAT_SHOW_YEAR
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| DateUtils. FORMAT _SHOW_TIME));

Il 06pobHKK BHOOPY Yacy
TimePickerDialog.OnTimeSetListener t=new TimePickerDialog.OnTimeSetListener() {
public void onTimeSet(TimePicker view, int hourOfDay, int minute) {
dateAndTime.set(Calendar. HOUR_OF_DAY, hourOfDay);
dateAndTime.set(Calendar. MINUTE, minute);
setInitialDateTime();

}
)3

Il 06poOHHK BUOOPY HaTh
DatePickerDialog.OnDateSetListener d=new DatePickerDialog.OnDateSetListener() {
public void onDateSet(DatePicker view, int year, int monthOfYear, int dayOfMonth) {
dateAndTime.set(Calendar.YEAR, year);
dateAndTime.set(Calendar. MONTH, monthOfYear);
dateAndTime.set(Calendar.DAY_OF _MONTH, dayOfMonth);

setInitialDateTime();

KirouoBum kmacom Tyt € java.util.Calendar, sikumii 30epiraerbcsi B CTaHIapTHiil
6iomioreni kiaci Java. YV meroni SetlnitialDateTime() Mu oTpuMyeMoO 3 MPUMIPHUKA LBOTO
Ki1acy Kijbkicth Mmimicekyna dateAndTime.getTimelnMillis() i 3a nomomororo ¢opmaryBaHHs
BUBOJIMMO Ha TEKCTOBE IOJIE.

Meron setDate(), 1110 BUKJIMKAETHCS TiCIs HATUCKAHHS Ha KHOIKY, BiJoOpakae BIKHO
Ui Bubopy natu. Ilpu cTBOpeHHI BikHaA Horo o6’ekTy nepenaerscsi 0OpoOHUK BUOOPY HaTh
DatePickerDialog.OnDateSetListener, sikuii 3MiHIO€ TaTy Ha TEKCTOBOMY TOJIi.

Amnanoriuno meton SetTime() BimoOpaxkae BikHO i BUOOpy 4vacy. OO’ekT BikHA
BUKOpHCTOBYE 00poOHUK BuOOpy uacy TimePickerDialog.OnTimeSetListener, sikuit 3miHio€
Yac Ha TEKCTOBOMY moui. [liciist 3amycKy JA0JaTKy, HATUCHYBIIN Ha KHOMKY 3MiHH 4acy, MU

3MOKEMO BCTAHOBUTH 4Yac:
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HJ’IS[ BCTAHOBJICHHA 4YacCy Yy ,Z[iaJ'IOI‘OBOMy BiKHI BH3HauyeHa KHOIKa «BcTaHoBUTHY.

AHAJIOTIYHO TPAIIOE€ BIKHO BCTAHOBJICHHS J1aTH:

2017

Bc, 19 map.

Mapt 2017 .

13.2 DialogFragment i crBopenHs aiaioroBux BikoH

JIns CTBOpEHHs IialorOBMX BIKOH BHKOPHCTOBYeThcs kommoneHT AlertDialog B
3B’s31i 3 kiacom ¢parmenta DialogFragment. PosriasiHemo ix 3actocyBanHs. CrodaTky
JI0/1aMO B TIPOEKT HOBHIA Kitac parmenTa, sikuii HazBemo CustomDialogFragment:

public class CustomDialogFragment extends DialogFragment {
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@NonNull
public Dialog onCreateDialog(Bundle savedInstanceState) {
AlertDialog.Builder builder=new AlertDialog.Builder(getActivity());
return builder.setTitle(" {iamoroBoe BikHO").setMessage(" 111 3aKpUTTS BiIKHA HATUCHITH

OK").create();
¥

Kiac ¢parmenta MicTUTh BCIO CTaHIApPTHY (PYHKIIOHAIBHICTH (hparMeHTa 3 HOro
JKUTTEBUM ITUKJIOM, aJie TIPU IbOMY YCIIaIKOBYEThes Bia kinacy DialogFragment, skuit nonae
psin noaaTkoBUX (GyHKIIN. [ A1 10r0 CTBOpPEHHS! MM MOKEMO BUKOPUCTATH JIBa CIIOCOOU:

e nepesusHaueHHs Metoay onCreateDialog(), sikuit moBeprae 06’ext Dialog;

®  BHUKOpPHUCTaHHs CTaHAapTHOro Meroay onCreateView().

Jlns cTtBOpeHHs miamoroBoro BikHa B Metoai onCreateDialog() 3actocoByeThest Kitac
AlertDialog.Builder. 3a momomororo CBOiX METOAIB BiH JIO3BOJSIE HAJAIITYBaTH
B1JI00pa)KEHHS J11aJIOTOBOTO BiKHA!

e setTitle(): BcraHOBIIOE 3ar0JIOBOK BiKHA,;

e setView(): BcTaHOBIIIOE PO3MITKY iHTEpECyY BiKHa;

e setlcon(): BcTaHOBIIOE IKOHKY BiKHA;

e setPositiveButton(): BcTaHOBITIOE KHOTIKY IMiATBEPKEHHS i,

e setNeutralButton(): BcTaHOBNIIOE «HEUTpalbHY» KHOIKY, i SKOI MOXe
BIJIPI3HATHUCS BiJI i TATBEPKEHHS a00 CKaCyBaHHS;

e setNegativeButton(): BcTaHOBIIOE€ KHOTIKY CKaCyBaHHS;

e setMessage(): BCTaHOBIIOE TEKCT [ialOrOBOTO BiKHA, aje MPH BHKOPHUCTAHHI
setView nanuii Meton HEOOOB’SI3KOBHH ab0 MOKE PO3IIIAAATHCS B SIKOCTI abTePHATHBH,
SIKIIIO HaM Tpeba MPOCTO BUBECTH MOBIIOMIICHHS;

e create(): cTBOPIOE BIKHO.

B nanomy >k BUIAJIKY /1iar0BOE KHO MPOCTO BUBOAUTH JCAKUMN MTOBITOMIICHHS.

JIns BUKJIHMKY IOTO JiajOroBOro BikHa B (aiimi activity_main.xml susxaummo
KHOTIKY:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">

<Button
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android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Dialog"
android:onClick="showDialog"/>
</LinearLayout>
Y koxmi MainActivity Bu3HauMMO OOpOOHMK HATHCKaHHsS KHOIIKM, SIKUH Oyze
3aIyCKaTH J11aJIOTOBE BIKHO:
public class MainActivity extends AppCompatActivity {
@Override
public void onCreate(Bundle savedInstance) {
super.onCreate(savedInstance);
setContentView(R.layout.activity _main);
¥
public void showDialog(View v) {
CustomDialogFragment dialog=new CustomDialogFragment();

dialog.show(getSupportFragmentManager(), ""custom");

Jlns  BUKIMKY  JIaJIOTOBOTO  BIKHAa  CTBOPIOETBCS ~ 00’€KT  ¢parMeHTa
CustomDialogFragment, mortiMm y Hboro BukjiIHKaeTbcs Meron show(). YV et meron
nepenaeThest MeHepkep pparmeHTiB FragmentManager 1 psaok — 10BUIbHUI TeT.

[ mone HaTUCKaHHS HA KHONIKY MU 3MOYKEMO BBECTH JIaH1 B J11aJIOTOBE BIKHO:
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OManoroeoe oKHO

DnA 3aKPLITHA OKHA HammuTe OK

Ternep Tpoxu «kKacTOMi3yeMO» iaJIOTOBE BIKHO:
public Dialog onCreateDialog(Bundle savedinstanceState) {
AlertDialog.Builder builder=new AlertDialog.Builder(getActivity());
return builder
.setTitle("liamoroBoe BikHO")
.setlcon(android.R.drawable.ic_dialog_alert)
.setMessage(" Iis1 3akpuTTs BikHa HaTUCHITE OK")
.setPositiveButton("OK", null)
.setNegativeButton("Binminutu", null)

.create();

Tyt noGaBisieTbesi 1KOHKA, sika B SIKOCTI 300pak€HHS BUKOPUCTOBYE BOYIOBaHUI
pecype android.R.drawable.ic_dialog_alert i BcranoBmotOThCS ABI KHONKH. st KOKHOT
KHOTIKM MOXXHAa BCTaHOBHTH TEKCT i OOpOOHHMK HATHCKaHHSA. B maHOMy BHIangKy ams
00poOHuKa HaTHCKaHHs mepeaaersest NUll, To6TO 0OpOOHMK He BCTaHOBIEHO. B pesynbrarti

OTPUMAEMO:
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Ouanorosoe oKHO

DA 3aKpeTua oxMa HaxkmuTe OK

ITMEHA 0K

Tenep nonamo B nanky res/layout nosuii daiin dialog.xml:
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">
<TextView
android:gravity="center"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Hello Android 7"/>
</LinearLayout>
I 3MiHMMO KOJT CTBOPEHHSI JIiaIOTOBOTO BiKHA!
public Dialog onCreateDialog(Bundle savedinstanceState) {
AlertDialog.Builder builder=new AlertDialog.Builder(getActivity());
return builder
.setTitle("InamoroBoe okHO")
.setlcon(android.R.drawable.ic_dialog_alert)
setView(R.layout.dialog)
.setPositiveButton("OK", null)
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.setNegativeButton("Otmena", null)

.create();

Meron setView() BcraHoBtO€ B sKOCTI iHTepdeiicy BikHA paHille JTOJaHHHA pecypc
dialog.xml. Tlpu BukopucTaHHi 1BOrO MeTOAy Tpeba BpaxOBYBAaTH, IO BiH JTOCTYITHHUH
nounnarouu 3 API 21 (Lollipop). Tomy st #ioro 3acTocyBaHHS MOKE 3HaIOOUTHCS 3MIHUTH

MiHiIMaIbHY Bepcito Android y mpoekri g0 21.

[wanoroeoe okHO

ITpu npomy, sIK MO’KHA MOOAUYUTH HA CKPIHIIOTi, KHOIKHU 1 3arojOBOK 3 1KOHKOI He

BXOJISITH JI0 PO3MITKH.
13.3 [lepenaua nanux B aiajioroBe BikHO

Ilepenaua naHux B JiaroBoe BIKHO, SIK 1 B OyJb-sIKUH (parMeHT, 3A1HCHIOETHCS 32
nonomororo 00’ exta Bundle. Tak, Busnaunmo B daiini activity_main.xml criucoxk ListView:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<ListView
android:id="@-+id/phonesL.ist"
android:layout_width="match_parent"
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android:layout_height="match_parent" />
</LinearLayout>
VY kmaci MainActivity BusHaunMo JUIs I[5OT0 CIKMCKY JaHi:
public class MainActivity extends AppCompatActivity {
@Override
public void onCreate(Bundle savedInstance) {
super.onCreate(savedInstance);
setContentView(R.layout.activity _main);
ListView phonesList=(ListView) findViewByld(R.id.phonesList);
ArrayList<String> phones=new ArrayList<>();
phones.add("Google Pixel™);
phones.add("Huawei P9");
phones.add("LG G5");
phones.add("Samsung Galaxy S8");

final ArrayAdapter<String> adapter=new ArrayAdapter<String>(this,
android.R.layout.simple_list_item_1, phones);
phonesList.setAdapter(adapter);
phonesList.setOnltemClickListener(new AdapterView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> parent, View view, int position, long id) {
String selectedPhone=adapter.getltem(position);
CustomDialogFragment dialog=new CustomDialogFragment();
Bundle args=new Bundle();
args.putString(“"phone”, selectedPhone);
dialog.setArguments(args);

dialog.show(getSupportFragmentManager(), "custom");

H;

Y 06poOHUKY 10J1ii HATUCHEHHS HA €JIEMEHT B CIIUCKY OTPUMY€EMO OOpaHUi eeMEeHT 1

nonaeMo ioro B 00’ext Bundle. ani uepes meron dialog.setArguments() nepemnaemo naHi 3
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Bundle  mig  ¢parment. Temep  BuU3HAUMMO  HACTymHHMHA  Kiac  (parMeHTa
CustomDialogFragment:
public class CustomDialogFragment extends DialogFragment {

@NonNull

public Dialog onCreateDialog(Bundle savedInstanceState) {

String phone=getArguments().getString(*"phone™);
AlertDialog.Builder builder=new AlertDialog.Builder(getActivity());
return builder
.setTitle("liamorose BikHO")
.setlcon(android.R.drawable.ic_dialog_alert)
.setMessage("baxaete Bumanutu'+phone+"?")
.setPositiveButton("OK", null)
.setNegativeButton("Binminutu", null)

.create();

3a momomororo Metoay getArguments() orpumyemo nepenanuii B MainActivity o6’ exr
Bundle. T ockinbku OyB mepemaHuii psaoK, TO il HOro OTPUMAHHS 3aCTOCOBYETHCS METO]

getString(). [Ipu HaTHCKaHHI €IEMEHT CITUCKY Oy/ie epeiaBaTiCs B iajJoroBe BiKHO:

0w & @ 19:00

Nuanoroeoe okHO

Bol wOTHTE yAandTs Huawel P?

OTMEHA 0K
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13.4 B3aemopuis 3 Activity

Bsaemomis mix Activity i ¢parMeHTOM MPOBOAMTHCS, SIK MIPABHUJIO, Yepe3 iHTepdeiic.
Hanpuknan, B munymid Temi MainActivity BuBoauia crucok 00’€KTiB, 1 TErep BH3HAYUMO
BUJIAJICHHS 3 I[LOTO CIIMCKY Yepe3 JialoroBe BikHO. /[t bOTO 101aMo B MPOEKT iHTEepdeiic
Datable:
public interface Datable {

void remove(String name);

€aunnii Meton inTepdeiicy remove() otpumye 06’€KT, KA BHAAISETHCS, Y BUIIISII
napameTpa name. Temnep peanizyemo 1ieii inTepdetic B koai MainActivity:
public class MainActivity extends AppCompatActivity
implements Datable{
private ArrayList<String> phones;
private ArrayAdapter<String> adapter;
@Override
public void onCreate(Bundle savedInstance) {
super.onCreate(savedInstance);
setContentView(R.layout.activity _main);
ListView phonesList=(ListView) findViewByld(R.id.phonesList);
phones=new ArrayList<>();
phones.add("Google Pixel™);
phones.add(""Huawei P9");
phones.add("LG G5");
phones.add("Samsung Galaxy S8");
adapter = new ArrayAdapter<String>(this, android.R.layout.simple_list_item_1,
phones);
phonesL.ist.setAdapter(adapter);
phonesList.setOnltemClickListener(new AdapterView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> parent, View view, int position, long id) {
String selectedPhone=adapter.getltem(position);
CustomDialogFragment dialog=new CustomDialogFragment();
Bundle args=new Bundle();
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args.putString(“"phone”, selectedPhone);
dialog.setArguments(args);

dialog.show(getSupportFragmentManager(), ""custom");

H

@Override
public void remove(String name) {

adapter.remove(name);

Mertox remove Bupaise 3 ajantepa nepenanuii enement. daiin activity_main.xml six i
paHiiie BU3Hayae juiie eaeMent ListView:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">
<ListView
android:id="@-+id/phonesL.ist"
android:layout_width="match_parent"
android:layout_height="match_parent" />
</LinearLayout>
I Hapemrri Bu3Haunmo dparment CustomDialogFragment:
public class CustomDialogFragment extends DialogFragment {

private Datable datable;

@Override

public void onAttach(Context context){
super.onAttach(context);
datable = (Datable) context;

@NonNull
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public Dialog onCreateDialog(Bundle savedInstanceState) {
final String phone=getArguments().getString("phone");
AlertDialog.Builder builder=new AlertDialog.Builder(getActivity());
return builder
.setTitle("liamorose BikHO")
.setlcon(android.R.drawable.ic_dialog_alert)
.setMessage("baxaere Bumanutu "+phone+"?")
.setPositiveButton("OK", new Dialoglinterface.OnClickListener() {
@Override
public void onClick(DialogInterface dialog, int which) {
datable.remove(phone);
}
1)

.setNegativeButton("Ormena", null)

.create();

Meron onAttach() BuKIIMKAeThCSI HAa TOYATKY JKUTTEBOIO LUKIY (parMeHTa, i came
TYT MH MOXXEMO OTPHMATH KOHTEKCT ()parMeHTa, B IKOCTI IKOro BucTymnae kiac MainActivity.
Tak sixk MainActivity peanisye intepdeiic Datable, To Mu MokeMO TIepeTBOPUTH KOHTEKCT 710
na”oro iHtepdeiicy. Ilotim B 06poOHuKy kHOonku OK BHKIIMKaeTbcs METOJ remove 00’ €ekTa

Datable, sikuii Bunanse nepenanuii y pparment o6’exra phone.
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JEKIIA 14. MYBJIKAILISI CTBOPEHOI IPOT'PAMU

14.1 IloustTa GooglePlay

Google Play — me cxoBuie i omHOYacHO iHTepHeT-MarasuH Android-momaTkis.
Honatku MOXyTh OyTH KOMepUiHHUMH (Ui iX YCTaHOBKM MOTpiOHO orutata) abo
0E3KOIMTOBHUMH (KOPUCTYBA4 MOJXKE BUIBHO 3aBaHTAXKUTHU JIOAATOK). Y MEPIIOMY BHIIAAKY
Google Play BucTymae B SKOCTI MOCEpEIHHMKA MK PO3POOHHMKOM 1 KOpHUCTyBaueM. Y
npyromy — Google Play sBise co0oro 3BHUaiiHe CXOBHUIINE, KyId PO3POOHHKH MOXKYThb
3aBaHTAXUTH JOJATKH, a KOPUCTYBadli — 3aBAHTAXUTH HA MOOUIBHUI HPUCTPIA 3 METOIO
MOJAJIBIIO] 1HCTAJIAL.

Google Play — ne nanarest. ICHyrOTh TaKoX iHIII CAiiTH, 3 JOMOMOIOIO SIKHX MOXHA

PO3MOBCIO/DKYBATH  Bamn — mporpamu, Hampukiaaa:  http://androidapplications.com Ta

http://slideme.orq.

Po3mimienns po3pobiaenoro momarky Ha Google Play mossossie BupimuTe psif
npoOJeM:

1. nommpeHHs nporpamu;

2. OHOBJEHHs mporpamu (iH(popMmarliro Ipo HOBY BEpPCil0 OTPUMAIOTh KOPHCTYyBadi,
10 BXKE KYMUIIU Mporpamy abo mpocTo ii 3aBaHTaKUIH - [Ji1 O€3KOIITOBHUX MPOTPaMm);

3. 3aXHCT BiJl HECAHKI[IOHOBAHOTO MOIIUPEHHS;

4. oTpuMaHHS OIUIATH 3a MPOTpamy.

14.2 Peectpauis akaynra nHa Google Play

[Ipu peectpamii akkayHTa po3poOHHMKAa BaM JIOBEAETbCA HPUMHITH YMOBU YIOIU
Google Play Developer Distribution Agreement. Y HboMy AOCUTH 0araTo MpaBWJI 1 BCUIIKOL
iHpopMarii. 3ynmMHUMOCS JIMIIEe HAa HAWBaXIIMBIIIMX HOr0 MOMEHTaX:

e BM IOBHMHHI IMOBHICTIO NPUNHATH ymMoBH Yronau. [lopymieHHs npaBun Yroau
npu3Bee 10 «OaHy» BalIOro akayHTa Ta BUJAJICHHs Bamux npoaykTis 3 Google Play;

® BU MOXETE MOIMPIOBAaTH MPOMYKTH OE3KOIITOBHO ab0 3a rpomi. SKimo BH
Ipo/IaeTe MpOorpaMu, TO 3000B’s3aHI BUKOPUCTOBYBATH JIMIIE IUIATLKHY cucteMy Google

Checkout;
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e npuiimaroun ymoBu Google Play, Bm moromkyerecs, mo Google Oynae
yrpumyBatu 30% Bamoro npuOyTky Bin mpogaxy mporpamu. Kpim Ttoro, tpeba Oyne
3aIUIATUTH 1IE PSAJT TOJATKIB, K1 3aJIeXkaTh BiJI Balloi KpaiHu;

e KO IpOTAroM 48 roguH KOpHUCTYyBad BUJAIHUTH JTOJATOK (SKIIO BOHO HOMY HE
cnoz00aeTkes), oMy OyIyTh MOBEPHYTI I'pOIIIi;

®  po3poOHHMKAM 3a00pOHSETHCS 30UpaTh OyIb-IKi OCOOUCTI JaHi KOPUCTYBAUiB, SKi
3aBaHTAXKWIM (KYIWIH) X 3aCTOCYBAaHHSI, B IIPOLIECI BUKOPUCTAHHS MTPOTPaAMU;

® [pOJNAIOYU CBill JIOJATOK, BU HAJIA€TE KOPUCTYBAYCBI HECKCKIIO3WBHE IPABO
BUKOPHCTOBYBATH Balll MPOAYKT HA HOro MPHUCTPOi. AJie SKIIO TaKOro KOPOTKOTO YTOAH
MaJlo, BU MO’KeTe HamucaTH okpemy yroay kopucryBaua (End User Licence Agreement,
EULA).

Hns peectparii aKayHTa nepen1IeMo 3a MOCUJIAHHSIM

https://play.google.com/apps/publish/signup. Ham Oyxe 3ampomoHOBaHO — IOB’S3aTH

Ha1 akkayHT B Google i3 koHcomuto po3pobHuka (puc. 14.1).

-
[B( Google Mepeknanad x | [ Android | TySmmcauns npusoxe X

@ play.google.com/apps/publish/signup/

Google Play Console

© °

YeiidiTe ¥ CBIRA 06K, 3aniuc MpUAMITE MNnata 3a YKaXiTb AaHi CBOro 06niK.
Google YMOBH peecTpauil 3anucy

Bu BBIALWNN AK...

Lle o6nikoBwii 3anuc Google, AKKit 6yfle NOB'A3aHO 3 BaLOK KOHCON/IO PO3POBHUKA.
FAKLLO B X0UETe BUKOPHCTOBYBATH iHLUMA OBAIKOBMH JaNMC, BAGEPITS 04U 3 YKAZAHNX HIKHE BapiaHTie. FKLLO BN

opranizauio, He fime ocoBucTmit i sanuc, a fiTe KoMl
3anue Google

gotovyeh@gmail.ecom YBIALITb, BUKOPUCTOBYIOUW IAHI IHIIOTO OB/IKOBOTO 3ANNCY

CTBOPWTU HOBWI OBNIKOBWIA 3ATINC GOOGLE

MepL HidX NPOAOBKUTH...

Pucynox 14.1 Koncons po3pobrrka Google Play

TyT M MOXEMO TTOB’SI3aTH TIOTOYHHH aKKayHT 3 aKKayHTOM PO3POOHHMKA, ajie TaKOoX
Mokemo 1 ctBopuTH HOBHM. I[lpum peectpariii Tpeba BpaxoByBaTH, IO HaM JIOBEIETHCS
3aIUTaTHTH peecTpamiitauii 301p. [IpuitmMemo miteH3iiiHy yroay 1 HATHCHEMO BHHU3Y CTOPIHKH

Ha kHonKy «[lepeiitu 1o ormatu» (puc. 14.2).
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X 3aBepLuMTV NOKYMNKY

Developer Registration Fes 25,00 USD

B Oonatv kpeauthy un geGetosy kapTky

Homep kapTkd
# MM /PP cve

BEefiTs HOMep kapTky

IM'A BNacHKKa KapTkW
Volodymyr Hotovych

° MnatixHa agpeca

Mpoa0EHy04M, 21 CTEOPKETE 03NIKOEMA 330U Google Payments | npuinasTe Takl
noxyiesTi: TipuMiTka Npo koHdinexUifkicTs | Ymosn BukopucTakHA Google Payments.

Pucynok 14.2 BikHo ormiatu 3a peectpaiiito akayHTa Ha Google Play

Hns OIlIATH HeoOX1aHa KpeIuTHa abo nederoBa Kapra
Visa/MasterCard/AMEX/Discover. Iicna BBEJICHHSA MePCOHATBHHIX JTAaHUX i
BiZIOMOCTEH Mpo KapTy HaTUCHEMO Ha KHONKY «[IpuifHaTu Ta nmpomoBxutu». Ilicns mporo Hac

Oyze nepeHanpaBiIeHO Ha CTOPIHKY 3all0BHEHH npodito (puc. 14.3).

% Google Play Developer Co... %

| € & hitps://pley.google.com/epps/publish/signup/FEnterDeteilsPlace e | @ fouce v + & ©- @ =
o
T OUURC POy [ UTVCIUptT Gonsor i
Boiaute, ncnonbays Cornawenne QOnnatute permcrpaumio Beegure fakibie cBOEro
axxaynr Google paspaborunka axxaynTa
NOYTH FOTOBO...
MpeancTasyTe yxasanupe Hitke Aaxdbie. Mpi HEoBXOAHMOCTH WX MOXHD HIMEHNTL N03e B HACTPOIKaX aKkayHTa
* oBmaar 3 o
NPOPUNE PASPABOTUNKA flomn AR sanenueRin
Hun pazpaboryuka *
Wenonsaceano 0 ua 50 cumeonos
Bawe wan byaeT orobpakaTLcA pAROM © b
InexTponHbil anpec *
Beb-canr
Homep Tenedpona *
HQMODTEHO!:)DHE AO0MKEH HAYWHATECA C NNIDCA U BINKOYATE KO4 CTPaHL! H KOA pervoda. ﬂ;HMOD
+1-800-555-0199
3auem Ham HyweH Bal Homep Tenefiona?
YBeounennA N0 aNeKTPORNDI novTe [] A xouy nanyuae coof © HoBEDC Google Play n pasp
v

Pucynok 14.3 Cropinka 3anoBHeHHs po¢ins Ha Google Play

Beengemo TyT cBOi gaHi 1 HATUCHEMO Ha KHOMNKY BHM3Y CTOPIHKH. | TIOTIM MU Bxke

MOTPANUMO BIIaCHE B OCOOMCTHI KabiHeT B KOHCOMi po3poOHuKa (puc. 14.4).
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% JoBpo noxanosats! - Goo... %

€ ) @ hitps//play.google.com/apps/publish *dev_acc=4agumemmme  C || Q. iMoucx T8 ¥ & -0 =

A~

‘,’ Eugene Popov v 2]

OBbpabortka nnarexa MoxeT 3aHATE 40 48 uacos.

Moka eel MoeTe 3arpyxare APK-haiine 1 rotosnTs AanHsie AnA pasvewexnn B Play Mapkere, Ho we
nyBNUKOBETE NPUNGHEHHA.

Korna Bce Dy/1eT roToBo, Mkl OTNPEBIAM BaM YBEAOMNEHIE.

i

]

-

=¥

OnybnukoBaTk npunoxexue Android B Google Hcnonkzoeatk urpoesie cepenckl Google Play
NoBasnaiite coynansHele HyHKUAN B
m Ecni y Bac BO3HVKIN BONPOCE, urpel AnA Android 1 i0S, a Takke B
oBparuTteck Kk pykoROACTEY NO Hauany uHTEpHeT-nrpsl. [Togpoliee
paborsi

Pucynok 14.4 Ocobuctuii kabiHeT KOHCOI po3podHuka Ha Google Play

OOpobka omatu Mo)ke 3alHATH JIESKUM Yac, TOMy MU MOKHM OylneMo oOMexXeHi B
npaBax Ha 4yac 0OpOOKH. Y TOM e yac MU BXKE MOXKEMO 3aBaHTaXHUTH (aiin apk, moBHOLIHHA
myOJTiKaIlisl IKOTO BiIOYAETHCS MICIIs TIEPEBIPKH OTUIATH.

Jlyis 3aBaHTaKeHHS (pailily IporpaMy HaTUCHEMO Ha KHOTKY «OmyOIIiKyBaTH J0AaTOK
Android B Google Play». BBenemo Ha3By 1 HaTUCHEMO Ha KHOIKY «3aBaHTaxutu APK». Jlami

BIJIKPUETHCSI CTOPIHKA, Ha SKiM MM BXe Oe3mocepeHbO 3aBaHTaxXyeMmo (ailin mporpamu i

BBOJIMMO ii omuc (puc. 14.5).

% Gaiinel APK - Crpasourik.. X

(€] @ hitps//play.google.comspps/publish/dev_acc= 7 @[ Q Foex [ %a & & - @ =
P N ~
" DANTIBI APK
o PABQYAS BEPCUA | BETA-TECTUPOBAHWE || Alb®A-TECTUPOBAHUE

Onyénukyiite MoarotoakTe npunoskexue MoaroToBsTe NpUNOxKeHKHe
- npuno:kene B Google K GETa-TECTHPOBAHUIO K ankha-TecTUpoBaHIe
=3 Play
e
A
. Tenepw MOMHO. OT/ENLHO AN KANEIOTD NPUNOKEHNS.
’w Ecnue cnyxBel OHO ABNAETCA NAATHEIM,

UEpe3 Hero OCYLLECTENAKITCA NPOAA:Ka KOHTEHTA Unu 3arpyaka APK-halinos), nonyunTs
NMUEH3MOHHEI KNKIY MOHO Ha 3TOR GTpaHuLe: Criyhl i ARL

3arpy2utk nepesiii APK paboyeil eepcun

Hy>KeH AHUEHINOHHEIR KNKY ANA NPUICKEHMA?

Tony UL MMLEHSHOHKLIA KNIoY

Pucynok 14.5 Cropinka qais 3aBanTakeHnst apk-daiina
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14.3 MMiaroroBKa 10AaTKY 10 MyoOdikamii

[Tepen myOumikari€ero J0aTKa CJ1iJ] BAKOHATH PSJ BAKJIMBUX YMOB:

1. TecryBaHHS Ha PiI3HUX NPUCTPOSIX.

[epmn 3a Bce cimiJl MEPeKOHATHUCS, 10 Ball JOJATOK HOPMAJbHO IMpAIfOE Ha PI3HUX
cmaptdonax. g mporo 3HAMOOMTHCSA KiJIbKAa MPHUCTPOIB Pi3HUX BUPOOHHMKIB, OakKaHO 3
pizauMu Bepcismu Android 1 po3mmpeHHsM ekpaHy. He BapTo BHUKIamaTtu CBid J0JAaTOK Ha
Google Play, sikio BiH He mpoTecTOBaHH Xo4ya 0 Ha 3-4 HAWMOMYJISIPHINIMX MPUCTPOSIX BiJ
pi3HUX BUPOOHUKIB.

2. [IlinTpumKa pi3HHX PO3IIMPEHb CKPaHY.

He 3a0ynpTe mepeBipuTH, sSK BHUIJIAAA€ Balll JOJAATOK HA E€KpaHi, pO3Mip SKOTro
BIJIPI3HSETHCS BiJl PO3MIpYy €KpaHy eMyJsITopa 3a 3aMOBUyBaHHAM. TyT Bce Habarato
npocTimie: HEOOXiAHO CTBOPUTH KiJIbKa EMYJSTOPIB 3 PI3SHUMH pO3MipamMH €KpaHy 1
3aIlyCTUTH JOJATOK Ha KOXKHOMY 3 HUX.

3. Jlokamizamis.

[[o6 po3mMpUTH ayaUTOPi0 CBOTO JOJATKa CJiJ BHUKOHATH JIOKAIIi3aIliio, TOOTO,
nepexya IporpaMu Ha pi3Hi MOBH.

3 TEeXHIYHOI TOYKH 30pY BHKOHATH JIOKAJi3allil0 JOCUTh Mpocto. CTBOPITH B KaTalo3i
res xigpka katanoriB values- *: manpukian — values-en s anrmiiicekoi MoBH, vValues-de —
JUts HiMerpkoi 1 T. a. IToTiM ckomiroiTe B Il KaTaJoTd OpHUTiHANBHUEN daitn strings.xml 3
katasnory res/values. Jlokamizamiero moTpiOHO 3aiiMaTUCS, KOJIU MPOrpaMa BXKe CTBOPEHO, BCi
MOMMJIKH BHITPABJICHI 1 OiNbIlie HE TUIAHYEThCS TOAaBaTu B Strings.xml HOBI psAKOBI pecypcH.

Jlani B HaJamITyBaHHS MporpaMu jojaere napamerp Mosa (Language), o 103Boisie
BuOpaTu MOBY. KpiM CTpIUKOBUX pecypciB He 3a0yAbTe TaKOX JIOKAII3yBaTH 300pa’KeHHS
(3 karasoris res/drawable- *), sxio0 BOHU MICTSITh HAITUCH, | MEHIO ITPOTPAMH.

4. [IlikTorpama.

[ToroapTecs, 1110 KOMEPLUIHHUHN T0IATOK 13 MIKTOTPaMOIO 3a 3aMOBUYBAaHHIM BUIJIAJIAE,
IOHalMeHIIIe, CMIITHO. 3MIHUTH MIKTOTpaMy XOCHUTh mpocTo. [ligrotyitte daiin mikrorpamu i
MOMICTITh #oro B kartamor res/drawable. TTotim 3minite arpubyt android: icon ememenTta
<application> y ¢aiini manidecty: <application anroid: icon="@ drawable / my_icon" ...

5. TlocunanHs Ha MarasuH.

[Ilo6 mnepenanpaBuT KopucTyBaua Ha GooglePlay (mampuxian, st KymiBii
MOBHOIIIHHOT Bepcii mporpamMu abo Il MOKYNKH 1HIIOI mporpamu), BukopuctoByiite URI

market://, nanpuknan:
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Intent i=new Intent(Intent. ACTION_VIEW,

Uri.parse("market://search?q:imsi_moei_nporpamu™));

startActivity(i);

6. [IlinroroBka APK-daiiy.

3araabHi ail

3a 3aMOBUYBAaHHSM B TMIpOIleCi HaJaroJPKeHHA 1 CTBOpPEHHA goaatka (Qaiin apk
cTBOproeThess B manii Haszsea npoexmy\app\build\outputs\apk. 3a 3amoBuyBanHsIM (aiin
HasuBaeThes app-debug.apk i seise debug-Bepcito qomartka. Ta It MOBHOIIHHO ITyOJIiKaIlii
JaHoTO (hailry MOKe BUSBUTHCS HEIOCTATHHO. | HaM Iie 0JaTKOBO Tpeba MPOBECTH MEBHY
HiATOTOBKY MpOeKTy 10 pemnizy. Cmepmry ciin Bkasatu B (aini MaHidecTy B eleMeHTa
<manifest> atpubyru android: versionCode i android: versionName. Takox B ¢aiii
maniecty enement <application> ue noBunen mictutu arprbyta android: debuggable.

Ha manomy erami MO)XHa BCTAaHOBUTH IKOHKY Ui AOAATKY, sKa Oyzae BimoOpaxaTucs
Ha eKpaHi rajpkera, Ha3By mporpamu (atpubyt android: label), a Takok MOXHa 3a1aTH yMBH
TEH31HHOT YyTOaH.

VY daiini maHidecTy TakoX CIiJ BKa3aTd Ha3By makeTa (arpubyt package ememeHTa
<manifest>), sika Oyje BHKOPHCTOBYBATHCS Ul JIOJATKa Hajaami. 3a 3aMOBYYBAaHHSIM IPU
po3pobui B Android Studio Ha3Ba makeTiB JA0/aTKIB MOYUHAETHCA 13 com.example. He Bapto
3aJUIIATy JaHy Ha3By, 00 Ha3Ba MmakeTa OyJie CIIYKUTH B AKOCTI YHIKaIbHOTO 17IeHTH(iKaTopa
Baloro gojgatka. Ha3sa makera Ha modatky ¢ainis Java-koay Takok MOBHHHA BiAMOBIIATH
Ha3Bl makery 3 (daitny maHidecry.

3agaHHA BUMOT

Ha erani miaroTtoBku 10 pemi3y TakoXX MOXHa BCTAaHOBUTH BUMorn a0 APL
Hanpuknan, Haim 104aTOK XapakTepU3yeThesl MEeBHOIO MiHiManbHOIO Bepcieto OC Android,
TOMY MM MOXXEMO BCTaHOBUTH B (aiini MmanidecTy BIINOBiIIHI aTpuOyTH B eleMeHTa
<uses-sdk>:

e android:minSdkVersion — minimansHa Bepcis Android

e android:targetSdkVersion — ontumasnbsHa Bepcist API

e android:maxSdkVersion — makcumanbHasi BEpCis CHCTEMU

IlinnucyBaHHs 10aaTKY

Honatok s Android moBHHEH MiAMKCYBAaTUCS cepTU(]IKATOM, 3aBIISIKH SIKOMY MOXKHA
1IeHTH(IKyBaTH aBTOpa nporpamu. Konu Mu TecTyeMo 107aTOK, BCTAHOBIIIOIOUN HOT0 uepe3
Android Studio Ha mpucTpiid, TO BiH MiJNHCYETHCS aBTOMATUYHO. AJie JJIs1 CTBOPEHHS pei3-

Bepcii HaMm Tpeba 3poOUTH s JOJATKOBUX .
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ITpu cTBOpeHHI cepTHdikaTa CiiJ maM’sSTaTd, 0 IPU OHOBJICHHI MPOrpaMH CHUCTEMA
Oyze mopiBHIOBATH cepTudikaTi cTapoi i HOBOI Bepcii. | OHOBICHHS BiOYBaTUMETHCS, SKIIO
ceptudikaTi 000X Bepciil chiBmagaTUMyTh. Alle SKIIO HOBa Bepcis Oyjae mianucaHa HOBUM
ceptudikaToM, TO AOAATOK OyJe pO3LIHIOBATUCA K a0COJIIOTHO HOBUH, HiSIK HE MOB’S3aHUMN
31 CTapol0 BEPCI€r0 1 TaKuii, 110 MpeACTaBIsLe€ a0COMIOTHO iHITY porpaMmy. ¥ IbOMY BUIAIKY
11100 Oro BCTAaHOBUTH, HOBA BepCis MOBUHHA Oy/1e MaTH BiIMIHHY BiJl CTapOi Ha3BY MaKeTa.

B cepenosumii  Android Studio BubGepemo B Menwo nyHkT Build->Generate

SignedAPK. TTicist 11bOro HaM BiJKPHETHCS BIKHO MaicTpa:

Key store path: [ | ]

| Create new... ‘ | Choose existing... ‘

Key store password: | |

Key alias: | Hj

Key password: | |

] Remember password

Pucynok 14.6 BikHo maiictpa renepauii mignucanoro apk

[Ticns watuckanHs Ha kHomky Create New... HaMm BiAKPUETHCS BIKHO CTBOPEHHS

KJIro4a:

Key store path: | C:\Users\Eugeneikeystoresiandroid.jks |D

Password: ‘------------- ‘ Confirm: ‘------------- ‘

Key

Alias: | MyAndroidKey ‘

Password: | sesssnssesses Confifm: | sssssssssssss ‘

Validity (years): ZSB

 Certificate

First and Last Name: | Wran Qamunus

Organizational Unit: | Mobile Development

City or Locality: | lopoa

|
|
Organization: | Komnarna |
|
|

State or Province: | Crpana

Country Code (XX): [ RU ]

Pucynoxk 14.7 BikHO CTBOpEHHSI KJTf04Ya
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Beenemo B mone Key store path nwisix no ¢aiiny cetudikary, sikuit Oyne cTBOPSHUI.
Sk1o 3a3Ha4EHOT MANKU HE iICHYE, TO ii Tpeba CTBOPUTH.

B nonte Password / Confirm Bka3zyemo maposis.

B nomi Alias Bka3zyemo riceBaoHiM. MOKHA TOCTABUTH JIOBIJIbHY Ha3BY.

B momi First and Last Name Brnucyemo im’st i mpi3Buiie. Jlani BkazyemMo ImiIpo3ii,
oprasisariro, MiCTo, KpaiHy 1 KoJ KpaiHu.

B kinmi Hatuckaemo OK. ITicist bOoro aBTOMaTHYHO OHOBUTHCS TIEPIIIE BIKHO:

Eey store path: | C\Users\Eugene\android.jks |

I Create new... I l Choose existing... ‘

Keystoregamord: | SRR ERRRRRRS |

Key alias: | MyAndroidKey |D

Key password: | [IIIITII T L] |

D Remember password

Next I Cancel ‘ I Help ‘

Pucynox 14.8 BikHo MaiicTpa reHepauii mianucasoro apk i3 BBeneHUMH napameTpaMu

Jlani HaTuckaeMo Ha KHONKy Next:

Mote: Proguard settings are specified using the Project Structure Dialog

APK Destination Folder: [ C:hUsers\EugenetAndroidStudioProjects ] El

Build Type: ‘ release n

Elavors;

Mo product flavors defined

N ) [

Pucynok 14.9 BikHo maiicTpa renepaitii mianucaHoro apk
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I HapemTi, OCTaHHE BIKHO MOKaXX€ HaM ILIAX 10 KaTajory, e Oyae 3HaXOIUTHCS
niamucuii apk nonarky B release-Bepcii. Hatucaemo Ha Finish. Tenep 3a BkazaHHM IUIIXOM

MOXHa Oy/ie 3HalTH mianucanuii apk, sikuit maTume Ha3By app-release.apk.

nERN-|
Darin [nasHas MogeanTeca Bung v ﬂ
T | » app v O Mowck: app o
H Eugene Popov 2 ram Jata W3MeHEHNA Tun
1. build 01.04.2015 0:23 Many
18 3107 KoMNBIOTER ) o
. libs 22.03.2015 743 Many
& Bugeo o=
;ﬂ 1 | srC 22.03.2015 743 Many
o dokyMeHTsl
o _ .gitignore 22,03,2015 7:43 Tekc
& 3arpyzkm ) - - - -
: . app.ml 29.03.2015 21:05 Dai
= VzoBpaxenunn -
| app-release.apk 01.04.2015 1:55 Dai
o Mysbika : - -
| build.gradle 22.03.2015 7:43 Dai
e PaBouwi cron o .
- || proguard-rules.pro 22.03.2015 7:43 Dai
iy fokaneHsd anck (2]
o Windows7 (D) vl = =
3Inementos: 8 BeiBpad 1 3nement: 1,10 ME 2=z =l

Pucynok 14.10 BikHo, sike BKa3ye HUISX [0 3reHEPOBAHOr0 MiAmicaHoro apk

Mu moxemo mepeiimeHyBatd nanuii apk aiin, 30epirmmm HOro pO3MIMPEHHS i
Bukinactu B Google Play abo x Bimpa3sy 3aBaHTaXuTH Ha MOOUTbHHMN mnpuctpii. ITicms
3aBaHTAKEHHS Ha TeJIe(OH/IUIAHIIeT JOCTAaTHHO Oyjie HATUCHYTH HA HHOTO, 1 32 JOTIOMOTOIO
CTaHJAPTHOIO 1HCTAIATOpA MAKETIB J10/1aTOK Oyzae BCTaHOBIEHO. Takox Tpeba BpaxoByBaTH,
IO SKIIO MM BCTaHOBIIOEMO 107aTok He 3 Google Play, To B HamamTyBaHHSX Tpeba
JO3BOJINTH YCTAHOBKY 3 IHMIMX JpKepenax: besnexa->Heesidomi Oacepena (/{ozsonumu

B8CMAHOBIEHHS 000AMKIB 3 IHUUX 0dceper).
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