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[HosicHuTeIbHAS 3alIUCKA

MeTtoanueckue yKka3aHus MO BBITOIHEHUIO TaOOpaTOPHBIX M MpakTHUecKuX padot mo MK
01.03. Pa3paboTka MOOMIBHBIX IPHIIOKEHUH pa3paboTaHbl B COOTBETCTBHUH ¢ pabodeii mporpaMmoi
po(heCcCHOHATTLHOTO MOJYJIS U MPeIHA3HAYCHBI I MPHOOPETEeHUsT HEOOXOIUMBIX MPAKTHUECKUX
HABBIKOB U 3aKPEIUICHUS TEOPETUYECKUX 3HAHUMU, MOTYYEHHBIX OOYUYAIOIIMMUCS MPU HU3YyUCHHUH
po(hecCHOHATLHOTO MOAYJISI, 00OOIICHUS U CUCTEMATHU3AINH 3HAHUI TIepe]l IK3aMEHOM.

Meroanueckue ykazaHUs TpeIHa3HA4YeHbl Jis oOydaroruxcs crenuansHoctu 09.02.07
WNudopMalinoHHbIE CHCTEMBI B IPOTPAMMUPOBAHHE.

MJIK 01.03. Pa3paboTka MOOWJIBHBIX NPHUIIOKEHHH OTHOCUTCS K MPO(ECCHOHATBHOMY
LUKy, U3y4aercsa Ha 4 Kypce U MpHU €ro U3y4yeHUU OTBOJAUTCS 3HAUMTEIILHOE MECTO BBIIOJTHEHUIO
MPAKTUYECKHUX PadoT.

OcBoenne conepxkanust MK 01.03. Pa3paboTka MOOWJIBHBIX NPUIOKEHUH BO BpeMs
BBIMIOJTHEHUSI TPAKTHUECKUX pPadOT obecrneunBaeT JOCTHKEHHE OOYYaIOIIUMUCS CIEIYIOINUX

€3yJIbTATOB:

Kon HanmenoBanue 00X KOMIIETEHIIUI

OK 1. BriOupate cmocoObl  pemieHHs  3aga4  MPOPECCHOHAIBHOM  JEATEIBHOCTH,
MIPUMEHHUTEIBHO K PA3JTMYHBIM KOHTEKCTaM

OK 2. OcyiecTBIATh OUCK, aHAIIW3 U UHTEPIPETAUI0 HHPOPMAIH, HEOOXOAUMOMN s
BBINIOJIHEHUS 33/1a4 NPO(ECCHOHATBHON JESITEIbHOCTH.

OK 3 [InanupoBaTh M peaqnu30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBLHOE W JIMYHOCTHOC
pa3BUTHE.

OK 4 [InanupoBaTh M peaqnu30BBIBAaTH COOCTBEHHOE MPO(ECCHOHAIBLHOE M JIMYHOCTHOC
pa3BUTHE.

OK 5 [InanupoBaTh M peaqnu30BBIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE W JIMYHOCTHOC
pa3BUTHE.

OK 6 [IposABIATH rpaXKIaHCKO-NATPUOTUUECKYIO MO3HIIHIO, JEMOHCTPUPOBATH OCO3HAHHOE

MMOBCACHNWEC HA OCHOBC TpaJUIIMOHHBIX O6HI€‘-ICJIOB€‘~I€CKI/IX IIGHHOCTGIZ, IMPUMCHATH
CTaHJApTa aHTUKOPPYHNIIHOHHOT'O ITOBCICHH .

OK 7 CopnelicTBOBaTh ~ COXpPAHEHUIO  OKpYyXKarolled cpeabl, pecypcocOepexeHuto,
2(PEeKTUBHO NEHCTBOBATH B UPE3BBIYAITHBIX CUTYAITUSX.
OK 8 Hcnonb3oBatk cpeactBa (GU3NYECKON KyJIbTYpbl Ul COXPAHEHUS U YKPEIJICHHUs

3I0pOBbsSl B IIpolecce MNpoPecCHOHAIBHON JEATENbHOCTH M MOAJIEp’KaHUs
He00X0IMMOT0 YpOBHS (PU3MYECKON MOArOTOBIEHHOCTH

OK9 Hcnonb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B IPO(ECCHOHAIBHOM JesITEIbHOCTH.

OK 10 [Tonp3oBaTbes  MpodecCHOHANIBHOW JOKYMEHTalMeil Ha TrocylapCTBEHHOM U
MHOCTPAHHOM $I3bIKAX

OK 11 Hcnonb3oBare  3HaHUS 1O  (UHAHCOBOM  IPaMOTHOCTH,  IUIAHUPOBATh
MIpePUHUMATEIBCKYIO I€ITEIbHOCTh B TpodheccHnoHalIbHOM chepe

IIK 1.1. ®opMupOBaTh AITOPUTMBI pa3pabOTKU MPOrPaMMHBIX MOJAYJIEH B COOTBETCTBUU C
TEXHUUYECKHUM 3aJIaHUEM

IIK 1.2. Pa3pabaTbIBaTh IpOrpaMMHBIE MOAYJIM B COOTBETCTBUH C TEXHUUECKUM 3a/laHUEM

IIK 1.3. BemmonHATe  OTHazKy — OpOrpaMMHBIX — MOAYJIEH ¢ MCIIOJIb30BaHNEM
CHeIHaIM3UPOBAHHBIX POTPAMMHBIX CPEJICTB

11K 1.4. BbInosHATE TECTHPOBaHKME IPOrPAMMHBIX MOAYJIEH

IIK 1.5. OcymecTBiATh peakTOPUHT U ONTUMU3AIMIO POTPAMMHOI0 KOAa

B pe3ynbrare ocBoeHUs MpodecCHOHANTBHOTO MOYJIsl 00yYarOIIMICS TOJKEH:

Nwmets B paspaboTke Kkoda MpoOrpaMMHOrO MpPOAYKTa HAa OCHOBE T'OTOBOIl

NPaKTUYECKUH | cneun(uKaluyl Ha YpPOBHE MOMYNS; HCHOJIB30BAHUM HHCTPYMEHTAIbHBIX

OTIBIT CPEICTB Ha OJTamne OTJIAAKh MPOrpaMMHOrO NPOAYKTa; MPOBEIECHUU

TECTUPOBAHUS MPOrPAMMHOIO MOAYJSL MO ONPEAEIEHHOMY CLEHApHIO;
WCIIOJIh30BAaHUN WHCTPYMEHTAIBHBIX CPEJICTB Ha ATAIe OTIAIKHA MPOTPAMMHOTO
MPOJYKTa; pa3paboTKe MOOMIBHBIX MPUIIOKESHHIH
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YMmeTh OCYIIECTBIISITH pa3pabOTKy KoJa MPOTrPaMMHOTO MOAYJISI Ha SI3bIKAX HU3KOTO H
BBICOKOI'O YPOBHEH; cO3/1aBaTh IpOrpaMmy Mo pa3pabOTaHHOMY aJIFOPUTMY Kak
OTJICTbHBIA MOJYJb; BBITIOJNHSATh OTJIAAKY W TECTUPOBAHUE MPOTPAMMbl HA
YPOBHE MOJYJISl; OCYIIECTBIISATH Pa3pabOTKy Koa MPOrpaMMHOIO MOAYJS Ha
COBPEMEHHBIX SI3bIKaX POTPAMMHUPOBAHUS; YMETh BBITOJIHATH ONTHMH3AIIIO U
pedakTOpUHr  IporpaMMHOro  kojaa; oQOopMIATh  JOKYMEHTAlMI0  Ha
POrpaMMHBIC CPEJICTBA

3HaThb OCHOBHBIE JTambl pPa3pabOTKH MPOTPaMMHOIO OOECHEYEHUs; OCHOBHBIE
INPHUHIAIIEI  TEXHOJIIOTUU  CTPYKTYPHOTO U OOBEKTHO-OPHEHTUPOBAHHOTO
POrpaMMUPOBAHUSA; CHOCOOBI ONTHMHU3ALMKA M TPUEMBl pedaKTOpUHTa;
OCHOBHBIC PUHITUIBI OTIAJIKH W TECTUPOBAHUS POTPAMMHBIX MPOJTYKTOB

B cooTtBercTBHM ¢ paboueli nmporpammoii o IIM 01. Pa3paboTka mMoaysnei mporpaMMHOTO
obOecrieueHns s KOMITBIOTEPHBIX cHcTeM, npaktudeckue padorsl mo MJIK 01.03. Pa3pabotka
MOOWJIBHBIX TPUJIOKEHUH MpoBOIATCA B ceabMoM cemecTpe. lLlenmecooOpasHocTh JaHHOM
TPYNIIAPOBKH OOYCIIOBIIEHA HEOOXOIMMOCTBIO OOOOIIEHUS M CHCTEMAaTHU3allMu 3HAHWHA Iepen
9K3aMEHOM.

PaGowas mporpamma mpo(eCCHOHAILHOTO MOIYJS TPEAYCMATPHBAECT MPOBEACHUE
npaktuueckux pador MJIK 01.03. PazpaboTka MOOMIBHBIX MPUIIOKEHUN B 00beMe 48 JacoB.

IMopsinoK BHINOJIHEHHS MPAKTHYECKOH U J1a00paTOPHOIi padoThI

e 3amucaTh Ha3BaHHE PaOOTHI, €€ LeNb B TETPAlb;

®  BBINIOJHUTH OCHOBHBIC 33JIJaHUSI B COOTBETCTBUH C XOJIOM PaOOTHI;

®  BBINIOJHUTH UHIUBHIyaJIbHBIC 3a/IaHUS.

Pexomengannu no opopMIIeHUI0 NPAKTHYECKOH U J1a00PATOPHOI padoThI

3a1aHusl BBIMOTHSIIOTCS 00yJaroMMHUCS M0 maraMm. Heo0XoaumMo CTporo mpuaepKuBaThCs
NopsIKa JEMCTBUI, OMIMCAHHOTO B MPAKTUYECKON paboTe

Pe3ynbTaThl BBIMOTHEHHS MPAKTUYCCKUX PabOT HEOOXOIMMO COXPaHATh B CBOCH IMarke Ha
koMmmbtoTepe min USB — HakonuTene.

B cnywae mpomycka 3aHATHI 0O0ydYaroniuiics OCBaMBAaeT MaTepHal CaMOCTOATEIHHO B
CBOOOJHOE OT 3aHATUN BpeMsI U CAAET MPAKTUUYECKYI0 paboTy ¢ OSCHEHUSMHU O BBHITTOIHEHUH.
Kputepun onieHKH NpaKTHYECKOW U J1a00pPaTOPHOIi padoThI

e Hajguuwue [lens BEITIOMHAEMOM paOOoThI, BRITOJTHEHHE 00JIee MOJIOBUHBI OCHOBHBIX 33JITaHUIN
(Y1OBJIETBOPUTENBHO);

e Hanuuue Llens BbIMOMHSAEMOI pabOThI, BHIIIOJIHEHHNE BCEX OCHOBHBIX U 00Jiee MOJOBUHBI
JIOTIOTHUTENBHBIX 3a/IaHUH (XOPOIIIO);

e Hanuuue L{enb BrIMONHAEMOM pabOThI, BBIMOIHEHHE BCEX OCHOBHBIX M HHIUBUAYATbHBIX
3a1aHui (OTJIMYHO).
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Pa3paborka HacTtporikamMu. Co3gaHue NPHIOKEHHE, HCIOIb3YIoUIee
MOOHJIBHBIX OILMOHATBHOE MEHIO (MEHI0O HAaCTPOEK) M KOHTEKCTHOE
NMPUJIOKEHHUH MO | MEHIO JUIs KAKOTO-HUOY/1b HHTEP(EICHOTO 2J1€eMEHTa
14. | Windows Phone. | [Ipaktuueckast pabora Ne 3.14. Co3pmaHue nepBOro 2

npunoxkenus moa  Android. OCHOBBI
nHTEPPeicoB MOOUITBHBIX MPUITOKESHHIHA

pa3paboTKu
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15. [Ipaktuyeckas padota Ne 3.15. Co3nanue MHOTO’KPaHHOTO 2
MIPHJIOKEHUS

16. [Mpaktuueckass pabora Ne 3.16. JlemoHcTpanuu 2
pacrno3HaBaHUs CTaHAAPTHBIX XKecToB. [IpuHIHIBI paboThI
C JKECTaMHU BBOJIMMBIMH I1OJIb30BATEIISIMU

17. [Ipaktnueckass pabora Ne 3.17. MHOrookoHHoe 2
MPUIIOKEHHUE. ["'eonokanioHHbIE BO3MOKHOCTH.
Hcnonb30BaHne CTOPOHHUX OMOJIMOTEK

18. [TpakTuueckas padora Ne 3.18. Pabora ¢ 6a3amu TaHHBIX B 2
Android. OcHOBHBIE TIpUEMbI PabOThI C MHCTPyMEHTaAMHU
pa3paboTku

19. [Ipaktrueckass padora Ne 3.19. I[IlaGnoHBI TPOEKTOB, 2
CTPYKTypa IIPOEKTOB. DJIeMEHTHI yIpasieHus. Pazpaborka
10JIb30BATEIHCKOTO 2JIEMEHTA YIPaBICHUS

20. [IpakTuueckas padora Ne 3.20. HaBuranus B npujioXeHUH. 2
OOMeH TaHHBIMU BHYTPHU IPUIIOKEHUS

21. [IpakTuueckas padora Ne 3.21. HMcnons3oBanue 1madioHa 2
npoektupoBanust MVVM. Pa6ora ¢ JSON, XML, cxarue
JAHHBIX

22. [Ipaktnyeckas pabora Ne 3.22. Pabora webClient u 2
HttpWebRequest

23. [Ipaktrueckas pabora Ne 3.23. PaGora ¢ API BeG-cepBrcoB 2

24, [Ipaktuueckass pabora Ne 3.24. XpaHeHue HaHHBIX Ha 2
ycrpoiictBe. JIokanbHbIe 0a3bl TAaHHBIX

25. IMpaktrueckas padora Ne 3.25. Pazpaborka mis Windows 2
Azure

26. IMpaktrueckas pabora Ne 3.26. Cepsucel Live Connect: 2
SkyDrive

217. IIpaktnyeckas pabora Ne 3.27. MHOromnoro4Hoe 2
IPOrpaMMHPOBAHUE

28. [IpakTnueckass ~ pabora  Ne 3.28. CeHcopHbIit 2
TI0JIb30BaTEIbCKUN HHTEpGEIC

29. [Ipaktuueckass padora Ne 3.29. Pabora ¢ naTdymkamu, 2
OIpeJIeIeHUEe MECTOMOIOKEHHUS

30. [Mpaktuueckas padora Ne 3.30. Pacnio3HaBaHuWe U CHHTE3 2
peun, paboTta ¢ kKamepoi

Htoro 60




IIpakTuyeckas padora Ne 3.1. ILiardopma Android

Ienb pabotsr: M3yunTth 0CHOBBI paboTHI ¢ miatdopmoit Android

Hauazo pa6otsl ¢ Android

BypHoe pa3BuTue nHGOPMAITMOHHBIX TEXHOJIOTHI B MTOCIIEAHEE BPEMS IIPUBEIIO K TOMY, YTO MOSIBHIIOCH
MHOT'O HOBBIX YCTPOWCTB U TEXHOJIOTUH, TAKHUX, KaK IUIAHIIEThI, CMApTPOHBI, HETOYKH, Ipyrue rajpkeTsl. OHu
Bce 0oJiee MPOYHO BXOJST B HAINY XKU3Hb M CTAHOBSATCS MPUBBIYHBIM JenoM. Jlumupyromed mnardopmoit
cpenu oA00HBIX Ta/PKETOB Ha CErOHSAIIHUN JeHb sBisercs OC Anapouns.

Android wucrmonmp3yeTcs Ha caMbIX pa3HBIX YCTPOWCTBaX. OJTO W CMapT(OHBI, W IUIAHIIETHI, M
TEJIEBU30PBL, M CMapT-4achl U PsiI ApyTrux rajpketoB. [lo pazasiM moacueram 3a 2020 rox 3TOH onepanuoHOn
CHCTEMOW TMOJIB3YIOTCA OKOJIO 85% BhanmenbleB cMapTdOHOB, a oOIee KOJIWYECTBO IIOJNb30BaTeleh
cmatpdonoB Ha OC Android onieHuBaeTcs B Oosiee 4eM 2,5 M. YCIIOBEK 10 BCEMY MUDY.

OC Anapoun Obuta coznana pa3zpadorankom DHau Pyomrom (Andy Rubin) B kadecTBe oneparimoHHOM
CUCTEMBI JIJII MOOWIILHBIX TEJS(OHOB ¥ ITOHAYATY pa3BHBaJIach B pamkax kommnanuu Android Inc. Ho B 2005
rony Google mokynaer Android Inc. 1 HaurHaeT pa3BUBAThH ONIEPAIIMOHHYIO CUCTEMY C HOBOM crtoid. Android
MOCTOSIHHO 3BOJIIOIUOHUPYET, W BMECTE C OIEPANMOHHOW CHCTEMOM DBOJIOIMOHUPYIOT CpEACTBA H
WHCTPYMEHTHI IS pa3pabotku. Ha manubni momeHt (HOsIOph 2020 Toma) mocnemHed BepcHed SBISETCS
Android 11.0, kotopas Beima B ceHtsiope 2020 rona:

Tabnuua 1
Bepcusi | KonoBoe nmst Jarta BeInycka YpoBeHb
API
11.0 11 8 centsa0ps 2020 30
10.0 10 3 centsops 2019 29
9.0 Pie 6 aBrycra 2018 28
8.1 Oreo 5 nexabps 2017 27
8.0 Oreo 21 aBrycra 2017 26
7.1 Nougat 4 okTs6ps 2016 25
7.0 Nougat 22 aBrycra 2016 24
6.0 Marshmallow 5 oktsa6ps 2015 23
5.1 Lollipop 9 mapra 2015 22
5.0 Lollipop 3 HOs10ps 2014 21
4.4 KitKat 31 okTs16ps 2013 | 19
4.3 Jelly Bean 24 wrons 2013 18
4.2 Jelly Bean 13 Hos10ps 2012 17
4.1 Jelly Bean 9 mronst 2012 16
4.0 Ice Cream Sandwich | 16 nexa0ps 2011 15
2.3 Gingerbread 6 nexabps 2010 10

Urto HyXHO A1 pa3zpaboTku?
CrouT OTMETHTH, YTO pa3padareiBaTh MpUIIOKeHUs 1moa Android MOXXHO C TOMOIIBIO Pa3THYHBIX

(GpeHMBOPKOB W SI3BIKOB MPOTPAMMHUPOBaHUS. Tak, B KadecCTBE SI3BIKOB NPOTPAMMHUPOBAHUS MOTYT
npumensTeest Java, Kotlin, Dart (ppeiimBopk Flutter), C++, Python, C# (mnardpopma Xamarin) u 1.1. B
JTAHHOM PYKOBOJICTBE MBI OyJieM HCIOJIb30BaTh MMEHHO sI3bIK Java, Kak HamOoiee pacnpoCTpaHEHHBIH M
UCronb3yeMblid. [1o3TOMy mpexae 4eM NpHCTyHaTh K OCBOCHHIO INporpammupoBanus nox Android mo
JTAHHOMY PYKOBOJICTBY, HEOOXO/IMMO OCBOHMTH XOTsI Obl 0a30BbIc MOMEHT si3bIKa Java.

YcraHoBKa CpeICTB pa3pabOTKH

CyniecTBYIOT pasHble cpefpl paspaborku it Android. PexoMeHnyemoii cpeioii pa3paboTKu sSBIsSETCS
Android Studio, koTopas co3aana crnenuanbHo it paspadotku mox OC Android. [TosTomy MbI ee u Oyaem
UCIIOJIb30BATh. 3arpy3uThb Gaiin YCTaHOBIIHUKA MOXHO c ouIHaIBEHOTO caiTa:
https://developer.android.com/studio:



& Download Android Studio and

x I8 = o X

- C @ developer.android.com/studio ©oaw » @ :

Q  LANGUAGE + 3 . £

1l

developers @

android
studio

Android Studio provides the f;

00

or building apps on every type of
roid device

DOWNLOAD ANDROID STUDIO

4.1.1 for Windows 64-DIt (896 MB)

Pucynox 1
Kpome camoii cpeapt Android Studio anst paspaboTku Taxke morpeOyercsi HAOOp HMHCTPYMEHTOB,

KoTopblid HasbiBaeTcss Android SDK. Hanpumep, ecnu panee Android SDK emie He ObLIO yCTaHOBIEHO, TO
npu nepBoM obpaieHnu K Android Studio ona coo6muT, uro Android SDK otcyTcTBYyeT.

i Android Studio Setup Wizard [m] X

Missing SDK

No Android SDK found.

Before continuing, you must download the necessary components or select an existing
SDK.

Previ... m Cancel Finish

Pucynok 2
MpsI MOKEM OTAENbHO BpydHYyHo 3arpy3uth Android SDK ¢ odunmansHoro caifta U ycTaHOBUTH €ro.
JIubo MBI MOXeM cienarh 3To HermocpeacTBeHHO u3 Android Studio. Tak, HaxxmeM Ha kHOmKy Next. U Ha

CJIEIYIOIIEM dKpaHe HaMm OyzeT npemioxeHo 3arpy3utb Android SDK nns nocneaneit Bepcuu API (B sanHOM
ciyuae juis Android 11):

% Android Studio Setup Wizard

0 SDK Components Setup

Check the components you want to update/install. Click Next to continue.

¥ Android SDK - (310 MB)

The collection of Android platform APls, tools
Android SDK Platform and utilities that enables you to debug, profile,
d il s
API 30: Android 11.0 (R) - (142 MB) and comprie your apps:

The setup wizard will update your current

Android SDK installation (if necessary) or install a
new version.
Android SDK Location: Total download size: 452 MB
C\Users\Eugene\AppData\Local\Android\sdk IR TR TN

A\ Target folder is neither empty nor does it point to an existing SDK installation.

Brevi.. m Cancel ms]

Pucynox 3

31ech ke MBI MOXKEM yKa3aTh MecTo st yctaHoBkd Android SDK, ecny myTs 10 yMOJIYaHUIO HAC HE
yCTpanBaerT.




Haxmem Ha kHOmKy Next, U Jnanee HaM OTOOPa3UTCS OKHO CO CBOJKOW TOTO, YTO MMEHHO OynIeT
YCTAQHOBJIEHO:

% Android Studio Setup Wizard -_ [m] X

o Verify Settings

If you want to review or change any of your installation settings, click Previous.

Current Settings:

Setup Type:

Standard

SDK Folder:

C\Users\Eugene\AppData\Local\Android\sdk

JDK Location:

C:\Program Files\Android\Android Studic\jre (Note: Gradle may be
using JAVA HOME when invoked from command line. More info...)

Previ... MNext Cancel

Pucynok 4
Haxxmewm na xHOTIKY Finish, 9T00BI, HAKOHEII, BCE 3TO YCTAaHOBHUTH.

. Android Studio Setup Wizard - [m] X

Downloading Components

Parsing C:\Users\Eugene\AppData\Local\Android\sdk
\tools\package.xml
Android SDK is up to date.

Previ... Next Cancel

Pucynok 5
U mocne 3aBepuieHus YCTaHOBKH HakMeM Ha KHOmMKY Finish. M1 MBI MOkeM mpuCTynaTh K CO3IaHHIO
TIPUIIOKEHUI.
[lepssiit mpoexT B Android Studio
Tenepsb cozmaanum nepsoe npuiokenue B cpene Android Studio myst omepartmonsoi cucremsr Android.
Otkpoem Android Studio u Ha HauanbHOM 3KpaHe BbiOepeM myHKT Create New Project:

im. Welcome to Android Studio — =

Al
Android Studio

SI10r

=+ Create New Project

- Create New Flutter Project

& Open an Existing Project

»* Get from Version Control

L= Profile or Debug APK

1< Import Project (Gradle, Eclipse ADT, etc.)

¥ Import an Android Code Sample
£x Configure ¥ Get Help ~

Pucynok 6
[Ipu coznanuu npoekra Android Studio BHauasie npeIoKuT HaM BBIOpATh MAGJIOH MPOEKTa:
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% Create New Project X

0 Select a Project Template

Phone and Tablet Wear 0§ Android TV Automotive Andreid Things
Bottom Navigation Activity Empty Activity
——
Empty Activity
Creates a new empty activity
il Cancel e

Pucynox 7
Android Studio mnpenmocraBnsier pAn mMAaONOHOB Uil Pa3iIMYHBIX CHUTyallud, HO CaMbIMHU
pacrpocTpaHeHHBIMU SBJISIIOTCA Basic Activity u Empty Activity. 910 cambie yaoOHbIe 11a0IOHBI AJIs cTapTa
JUTSL CO3/1aHus OOJIBIIMHCTBA MPUWIOKEeHUH. Y o ymMondaHnuio BeIOpaH mabmon Empty Activity (eciu oH He
BEIOpaH, BEIOEpPEM €ro) M Ha)KMEM Ha KHOTIKY Next.
[Toce 3TOr0 0TOOPA3UTCSI OKHO HACTPOEK HOBOTO MPOCKTA:

i Create New Project X

0 Configure Your Project

Name

HelloApp

Package name

com.example helloapp

Save location

Ci\Users\Eugene\AndroidStudioProjectsiJava\HelloAp
Language

Java v

Minimum SDK  API 21: Android 5.0 (Lollipop) v

Empty Activity O Your app will run on approximately 94,1% of devices.
Help me choose

Creates a new empty activity . )
Use legacy android.support libraries

Pucynox 8

B oxHe co31aHus HOBOTO MIPOEKTa Mbl MOKEM YCTAaHOBHUTH €T0 HayaJIbHbIE HACTPOUKU:

B none Name BBOJHTCS Ha3BaHUE NMPUJIOKEHUS. YKakeM B KauecTBe MMeHHU Ha3Banue HelloApp

B none Package Name yka3biBaeTcs HMsI ITakeTa, I7ie OyIeT pa3MenaThes TIaBHbIH KJIACC TPUIIOKESHHUSI.
B nanHOM city4ae AJisi TECTOBBIX IIPOEKTOB 3TO 3HAYEHHE HE UTPAET OJBIIOr0 3HAYCHUS, [TI0ITOMY YCTAHOBUM
com.example.helloapp.

B nosie Save Location ycraHoBnIHMBaeTcs pacroyiokenne (aiioB mpoeKTa Ha )KeCTKOM JHUCKe. MOXKHO
OCTaBHUTH 3HAYECHHE TI0 YMOITYAHHIO.

B nmone Language B kauecTBe s3bIKa IPOrpaMMUpPOBaHus yKaxkeM Java (OyapT BHUMATEIbHBI, TaK KaKk
0 YMOJIYaHUIO B 3TOM 1ose ctout Kotlin)

B noste Minimum SDK yka3sbiBaeTcs camasi MUHUMalIbHas mojep:kuBaemast sepcusi SDK. OcraBum
3HaYeHue 1o ymouanuio - API 21: Android 5.0 (Lollipop), koTopast 03Ha4aeT, 4To Hallle IPUIOKESHHE MOKHO
Oyzer 3amyctuth HaunHas ¢ Android 5.0, a 3To 94% yctpoiictB. Ha Gonee cTapbix yCTpoWCTBax 3amyCTHUTb
OyIeT Helb3sl.

Crout yunThIBaTh, 4TO YeM BbIlIe Bepcus SDK, Tem MeHbIIIe qrama3oH NoAAepKBaeMbIX YCTPOMCTB.

[Janee HaxxmeM Ha kHonKy Finish, u Android Studio co3mact HOBBIH TPOEKT:

BbiGepem Java
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Fle Edit View Navigate Code Analyze Refactor Build Run Jools VCS Window Help  HelloAp; = u] X
= H S « S app ~  LGENexus5X = P -1 [0 >3 Lo = BQ
HelloApp 1 app
3 Android ~ @ T & — o activity_mainxml € MainActivity.java -~
: i
= manifests ‘ z

java import ...

- com.example helloapp 5

B & MainActivity i public class MainActivity extends AppCompatActivity { z

s com.example.helloapp (android °

E com.example.helloapp (1= fe g

g res of protected void onCreate(Bundle savedInstanceState) {

2

. @ Gradle Scripts super.onCreate (savedInstanceState);
setContentView(R.layout.activity main); =

g
2 ¥ H
= } =
=TODO B Terminal “\ Build = g logcat ¢ Profiler £ Database Inspector #) Eventlog S Layout Inspector
[0 * daemon started successfully (24 minutes ago) 11 CRLF UTF-8 dspaces W

Bnauane BkpaTIiie pacCMOTPUM CTPYKTYpPY HPOEKTA, YTO OH YK€ UMEET N0 YMOITYaHUIO

Android + Q< 8-
manifests
& AndroidManifestxml

Jjava

wm activity_main.xml € MainActivity.java

roject

example . helloapp;

1P

import ...
com.example.helloapp " public class MainActivity extend
€ MainActivity
com.example.helloapp (2

com.example helloapp (i of protected void onCreate(Bund

* Resource Manager

res super.onCreate(savedInst

drawable setContentView(R. layout.
layout

i activity_mainxml
mipmap

values

B T: Structure

s colorsxml
day stringsxml
themes
& Gradle Scripts
build.gradle (Project: HelloA

»# 2: Favorites

build.gradle (Mo
11l gradle-wrapper.properties (Gradle Versic
# proguard-rules.pro (ProG
11l gradle.properties (P
settings.gradle (P

Build Variants

[ localproperties

Pucynoxk 10

IIpoekt Android MOXeT COCTOATH U3 PA3MUYHBIX MOy e. [1o yMoTgaHutio, KOria MbI CO3/1aeM MPOEKT,
CO3/1aeTCs OMH MOJYJIb - app. MOy IMEET TPH HOATIAIKH:

manifests: xpanut Qaitn maandecra AndroidManifest.xml, KOTOpPBI ONMUCHIBaET KOH(DUTYPAIIHIO
TIPUIOKEHUS U OTIPEIeTIsieT KK bl 13 KOMIIOHEHTOB JaHHOT'O TIPUIIOKEHHSI.

java: XxpaHuT (ailiibl Kojia Ha SI3bIKE java, KOTOPbIE CTPYKTYPHPOBAHBI 110 OT/IE/IbHBIM MakeTam. Taxk,
B manke com.example.helloapp (Ha3BaHMe KOTOpPOro OBUIO YKa3aHO Ha dTare CO3/IaHUS MPOEKTA)
uMeeTcs 10 ymordanuro aitn MainActivity.java ¢ KogoM Ha si3bIke Java, KOTOPBIN IpeIcTaBiseT
kiacc MainActivity, 3aIryckaeMbIid TI0 YMOJTYaHHIO TIPU CTApTe MPHIIOKECHUS

res: COAEPIKHUT MCIOIb3yeMble B IPUIIOKEHUH pecypchl. Bee pecypcesl pa3OHTHI Ha MOITAIKY.
narnka drawable npeHa3HaueHa 115t XpaHSHUsT H300pakKeHHH, HCTIONB3YEMbIX B IPUIIOKEHUH
nanka layout npenHa3HaueHa sl XpaHeHUs (aiioB, oNpeessIonMX rpaguyecKkuii HHTepgeiic.
[To ymomuanuto 31eck ecTh (aiii activity main.xml, KOTOpbIH onpexaenser nHTepdeiic s Kiacca
MainActivity B Buge xml

Hankyd mipmap cojaepxar (aiapl H300paKeHU, KOTOpbIe TPeTHA3HAYCHBI TS CO3/IaHNsI MKOHKU
MIPUIOKEHUS MIPH PA3IMYHBIX Pa3pEIICHUIX dKPaHa.

nanka values XpaHuT paznuuHble Xml-paiinbl, comepkaliye KOJUIEKIUH PECYPCOB - Pa3iIWYHbIX
JIAHHBIX, KOTOPbIE TPUMEHSIOTCS B TPHIIOKEHUH.

Ilo YMOJIYaHHUIO 3I€Ch €CTh JIBa (bal?ma 1 OJHA ITaIlKa:

¢aiin colors.xml XpaHHUT ONKMCaHUE BETOB, UCIIOIb3YEMbIX B TPHIOKECHHN
(aiin strings.xml coep>KUT CTPOKOBBIE PECYPCHI, UCTIONIL3YEMbIEC B TIPUIIOKEHUH
nanky themes XpaHUT JBE TEMbI IPUIIOKEHHUS - JUIS CBETIIYIO (THEBHYIO) U TEMHYIO (HOUHYIO)

Otnenpubiid anmementT Gradle Scripts comepHUT psil CKPHIITOB, KOTOpPhIE HCHOJIB3YIOTCS TPU
MOCTPOCHUY MPHIIOKCHUSI.

Bo Bceil 3T0# cTpyKTYype cienyeT BblnenuTh ¢aitn MainActivity.java, KOoTopblid oTKpeIT B Android
Studio W KOTOpBIH COAEPIKUT JIOTUKY MPHUIOKEHUS M COOCTBEHHO C HEr0 HA4YMHAETCS BBINOJIHEHHE
npuiokeHus. M taxke BoienuM ¢aiin activity main.xml, koTopsiii onpenensieT rpadguieckuii naTepdeiic -
0 CYTH TO, YTO YBHJIUT TIOJIH30BATENh HA CBOEM CMapT(OHE IOCIIe 3arpy3KH MPHIIOKESHHS.
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3amyck mpoekTa

Co3aHHbBIN BBIIIE MPOEKT YK€ COACPKHUT HEKOTOPBIM MPUMHUTHBHBIN ¢yHKIMoHan. [IpaBaa, 3ToT
(GYHKUIMOHAI IOYTH HUYETO HE JIeNaeT, TOJIBKO BRIBOAUT Ha 3KkpaH cTpoky "Hello world!". Tem He MeHee 310
yKe (PaKTHIECKH NPUIIOKEHHE, KOTOPOE MBI MOKEM 3aITyCTHTb.

Jns 3amycka W TeCTHPOBaHUS NPHUIIOKEHHUS MBI MOYKEM HKCIIONIB30BaTh AMYJSTOPHl WM peabHbIE
ycrpoiictBa. Ho B nzearne mydie TeCTUpOBATh Ha peaabHBIX ycTpoicTBax. K ToMy ke aMynsaTopsl TpeOyIoT
OOJBIINX aNMapaTHBIX PECYPCOB, M HE KAKIBIH KOMITBIOTEP MOKET HOTSAHYTh TPEOOBAaHHUS SMYIATOPOB. A s
WCTIOT30BaHMsI MOOWIIFHOTO YCTPOWCTBA /ISl TECTUPOBAHUS MOXET IMOTPEeOOBATHCS Pa3Be UYTO YCTAHOBUTH
HEOOXOAMMEBIH ApalBep.

Pexum pazpaborunka Ha TenedoHe

[To ymom4anuto onuuu pazpadoTurka Ha cMapT(oHax CKpbITHL. UTOOBI clieaTh WX AOCTYIHBIMHU, HAZ0
3aiftu B Settings > About phone (Hactpoiiku > O Tenedone) (B8 Android 8 3to B Settings > System > About
phone (Hactpotiku > Cucrema > O Tenedone)) u ceMb pa3 Haxatb Build Number (Homep cOopkn).

a e LA BRIl

=  Cocronaxue TenedoHa

Apnbiku cepruduraumm

OmnpasuTs oTasie 06 ycTpoAcTRe

Mogens

Bepcua Android

Nocnegree 0GHOBNEHME CUCTEMbI G30NACHOCTH
gap

Mpowwsxa MORYNA CBAIN

Bepcua agpa

He Hy#HO, Bbl yike paspasor-uk

Homep choprm
Na

Pucynok 11
BepHutech K mpensiaylieMy SKpaHy M TaM Bbl yBHIAWTE JHOCTYHHBIM myHKT Developer options ([lns
pazpaboTuuka).
"o

HacTponku

BCE NOAOEPHEKA

Asbik ¥ BBO)
® Pycexmit lﬂ-

O BoccraHoanenmwe u cBpoc

-

~ JNata u spens
© iy L

T Cney. BOSMOXHOCTH

- MNevats
= B

JAna paspaboTyMKos

C ) 0 Tenedone

Pucynoxk 12
[epeitnem k myHkTy it pa3pabOTYMKOB M BKIIFOUYUM BO3MOXKHOCTH 0Taaku mo USB:
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[nna paspaboTumkos

BK/MOYEHO

Dtnapxa

Otnaaxa no USB

3anpertuts goctyn ans USB-otnaakn

Orver o6 owunbxe

BbibpaTe NpUNOXEHMe ANA PUKTUBHbBIX MECTONONO

"
BKMIOYMTH NPOBEPKY aTPHOYTOB

BuiGpaTts NpUNoXeHne ANs OTNaaKKu

d @) O
Pucynok 13
3amnycK NpUjIoKEHUs

IMoaxmounm yctpoiictBo ¢ OC Android (ecmu MBI TECTHpPYEM Ha PEATbHOM yCTPOWCTBE) U 3aITyCTHM
IPOEKT, HAXKaB Ha 3€JIEHYI0 CTPEJIOYKY Ha NaHEeIH HHCTPYMEHTOB.

File Edit View Navigate Code Analyze Refactor Build Run JTools VCS Window Help

EH S € “~ app ¥ , LGE Nexus 5X + | rl = [ 37

HelloApp app src main  java com ample  helloapp € Activity

g Android = s — = activity_mainaml € MainActivity java

E app package com.eyample.helloapp;

= manifests

] . IETy,D,HH noagxeaTtuna . 3anyck npoekra
java import ...

nogknw4yeHHoe YC’TDOFICTBO
com.example.helloapp

o

Pucynox 14
Bribepem ycrpoiictBo n HaxkmeM Ha kHonky OK. U mocne 3amycka Mbl yBUIUM Halle MPUIOKEHUE Ha
9KpaHe yCTPOMCTBA:

a0 0w 2 01826

HelloApp

Pucynox 15

IIpakTHyeckast padora Ne 3.2. Java 2 MicroEdition
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Ilens paOOTHI: TTOMYyYCHUS TPAKTHICCKAX HABBIKOB PA0OTHI C HHCTPYMEHTAIBLHBIME cpeacTBamu J2ZME.

Ycranoska miatdopmsl J2SE

s ycranoBku Sun ONE Studio IDE TpeOyercs Hanuuue B cucteme miatdopmsel Java SE Bepcun He
Huxke 1.4.0. {15 nmpoBepky BEpcHU B OKHE KOMaH I BBITIOJIHUTE

C:\>java -version

PesynbTar HOmKeH BRITIAETh MPUMEPHO TaK

C:\>java -version java version "1.4.0" Java(TM) 2 Runtime Environment, Standard Edition (build 1.4.0-
b92) Java HotSpot(TM) Client VM (build 1.4.0-b92, mixed mode)

Hns yeranoBku iatdopmser J2SE v. 1.4.0 B OC Microsoft Windows, BBITIOTHHTE CIIEAYIOIIHE Iary:

1. Tlomectute (aiin j2sdk-I_4 0-win.exe (ero MoxHO ckauaTh ¢ caiita http:/www.sun.com) B KaTajior,

OTBEIICHHBIN BaMHU JJIsl 9TOi 1ieu, Hanpumep C:\Java2.

2. JleuHcrammupyiTe npeapyIyyto Bepcuto J2SE. eciin oHa MPHUCYTCTBYET B CHCTEME.

3. Bamycrure uncramisrop j2sdk-1_4 0-win.exe.

4. CnenyiiTe MHCTPYKIMSAM Ha 3KpaHe [0 3aBEPIICHUS MPOLecca YCTaHOBKH.

VYcranoBka IDE

1. Ilomectute ¢aiin ffj me win32.exe (ero moxkno momyunts C http: /www. sun. com/) B xaraor,
otBeaennsiii 11t Sun ONE Studio IDE, nanpumep. C:\Java2\studio.

3anycrute uactaustop f fj_me_win32 . exe.

Crnenyiite HHCTPYKLUSIM.

Vkaxwute karainor ¢ [10 Java 2 SDK.

YkakuTe Katanor Ajs WHCTAUIMU. MIMs KaTtanora He J0.JDKHO COJepKaTh MPOoOeoB M KaTaJor

JTOJKEH OBITH ITYCTHIM WIJIA HOBBIM.

Haxxmute Next ai1s OATBEPKACHUS CITMCKa Moy iei. JIommkHbI ObITh yeTaHoBieHsl Core Platform

and Modules u J2ME Wireless Toolkit

7. TlonTBepmute HacTpoiiku. HauHeTcs mporiecc HHCTAIDISIIHH.

8. MOHO yCTaHOBHUTH CBsI3b pacIIupenuii . j ava u . nbm ¢ Sun ONE Studio IDE.

9. 3aBepuIUTe MHCTAIUISIIHIO.

Hactpoiika IDE

1. 3amyctute Sun ONE Studio IDE.

2. Ilpu mepBoM 3almycke NporpamMma 3allpOCHT Ball IOJb30BAaTEILCKUU Kartayor. Beemute wums
Karajora, B KOTOPOM XOTHUTE XPaHUTh CBOM HACTPOMKH, HHPOPMAIUIO 0 TipoekTax u Haxkmute OK.
DTOT KaTajor JOKEH OTJIMYAThCSl OT KaTajlora, B KOTOpblid yctaHoBieHo IDE.

3. BriOepute pexxumM oKHa.

4. Bprbepute akTUBHBIC MOIYIH (IT0 YMOJTUYAHUIO - BCE).

5

6.

arwN

o

. BriOepute pesxum aBTOMaTHIECKOTO OOHOBIICHHS.
Bribepute MeToa perucTpanum.
ITposepka ycranosnernuoro Sun ONE Studio IDE
1. VYcranosnennsiit Sun ONE Studio IDE M0XHO npoBepHUTs Ha OJJHOM H3 TECTOBBIX TPUIIOKEHHH.
2. Ortkpoiite katanor npumepos (ffj-user-dir/sampledir) B okne Explorer IDE.
3. KimkHHTE KOMIUIEKT MUJIETOB MPABOM KJIABUINEH MBI U BeIOepHuTe Execute.
4. Eciu Sun ONE Studio IDE ycrTaHOBj€H NpaBUIIBHO, 3allyCTUTCS AMYJISTOP MOOHIBHOTO
YCTPOMCTBA, YCTAHOBJICHHBIM [0 YMOTYaHUIO, C BBIOPAHHBIM MHUIJIETOM Ha SKpaHe.
MonTtupoBanue GailioBoi CUCTEMBI
1. Haynwure paboTy ¢ MOHTHpOBaHUs (DaliIOBON CHCTEMBI MJIH KaTaiora, B KOTOPOM HpeAroiaraeTcs
pasMerarb Koj MpuiaokeHui. MOHTHpOBaHHUE MTO3BOJIMT BaM MPOCMATPUBATh (ailyibl U paboTaTth C
Humu B paMkax Sun ONE Studio IDE. MonTupoBaHHas ¢aiiioBas cucTema BKIIOYAeTCs B MyTh K
Kiaccam Java, 94To HeoOXOIMMO JUTsl KOMITHIISIIIMM, 3aITyCKa U OTJIAJIKH.
2. Yto0Ob1 MOHTHpPOBATH (haitoByto cucremy u3 MeHIo File Beioepure Mount Filesystem. DTo oTkpoer
OKHO BbIOOpa mabnona ¢aiinoBoii cucremsl. Beibepute Local Directory n Haxxmute Next. Ykaxute
TpeOyeMblii KaTajor 1 Haxmute Finish.
3. BriOpanHbIii katanor nosBuTcs Ha Bkiajke Filesystems manenn Explorer. KaTanor cMOHTHpOBaH u
TOTOB K paborTe.
YcTaHOBKA AMYIATOPA [0 YMOJIYaHUIO
OMyNSTOp MO3BOJISIET CUMYJIUPOBATh UCIIOJIHEHHE TPWIOKEHHsI Ha IelIeBOM ycTpoicTBe. OOBIYHO
OMYJISATOP BKIIOYAET MPUMEPHI YCTPOICTB, KOTOPBIE OH dMYnHpyeT. Takue o0pasibl Ha3bIBarOTCs “skins”.
Omynstop J2ME Wireless Toolkit Emulator BxoauTt B moctaBky Sun ONE Studio u copepXuT HECKOJIBKO
NPUMEPOB YCTPOKCTB, HarpuMmep, Tenedon Motorola i85.
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MOo>HO c0o3JaTh HECKOJIBKO 3K3EMIULIPOB 3MYJIITOpPA, YTO MO3BOJIUT OBICTpEE U INPOIIE OTIAXHUBATH
IPUIOXKEHHUE ISl Pa3IMYHbIX YCTPOUCTB.

OMyJSTOp MO YMOTYaHUIO - OAMH M3 YCTaHOBJICHHBIX 3MYJSTOPOB, KOTOPBIM HCIOJB3YETCS JUIS
3alycKa TPUIOKEHHH, KOTOPBIE HE SIBISIOTCS YaCThIO KOMIUIEKTOB MHJUIETOB M IS HOBBIX KOMIUIEKTOB
MUAIETOB. JlJIs1 yCTaHOBKH AMYJIATOpPA 10 YMOJIYAHUIO!

1. Ha Bkmaake Runtime manemn Explorer packpoiite y3en Installed Emulators u xmukauTE TIpaBOit

KHOTIKOH MBI Ha 3MyJsiTope. Beibepure Set As Default.

2. B manenu Explorer KIMKHHUTE MpaBO¥ KHOIKON MbIK Ha mepBoM sk3emiuripe J2ZME Wireless
Toolkit u BEIOepuTE Properties n3 MeHro.

3. YcraHOBHTE CBOMCTBA [ ATOTO AMYJIATOPA.

[y yCTaHOBKM OJHOTO M3 NPUMEPOB YCTPOMCTB B KadecTBE YCTPOHCTBA MO YMONYAHUIO IS

IMYJIATOpA:

1. Ha Bknanke Runtime manenn Explorer pa3sepuute Installed Emulators, 3arem passepuute J2ME
Wireless Toolkit. Bel yBuauTe cincok yctpoicts (skins).

2. KnukHMTE MPpaBoil KIaBHIIEH MBIIIA HA OJTHOM M3 YCTPOUCTB U BeIOepHTe Set as Default.

Co3paHue akeToB AJsl MUAJIETA

Jns co3nanus nakera:

1. B mamenm Explorer na Bruagke Filesystems kinMkHWTE TpaBoi KIaBUIIEH MBI KaTajor H
BeiOepuTe New \ Java Package. HOBbIif makeT MOKHO pa3MECTHTh B JIFOOOM Katayore (aitioBoit
CHCTEMBI.

2. B okne New Wizard BBegute MM HOBOro makeTa M Haxmwure Finish. Co3nmanHbld makeT Oyjaer
oToOpaxkatbcs B maHenu Explorer ¢ HKOHKO# B BHIE TAITKH.

Coznanue MuzeTa

1. B manenu Explorer knukHUTE NMpaBOd KIABHUILECH MBIIIM HA UMEHH TTaKeTa. B KOHTEKCTHOM MEHIO
BeiOepute New \ MIDP \ MIDlet.

Br16op mabmona muasieTa 3amycTut wizard 17 co3/IaHusI MUAZIETA.

Beeaure ums muiera. Haxmute Next.

Haxxmure Finish qis co3manus muaera.

CoznaHHbIN MUIIET TTOSIBUTCS Ha Bkiajake Filesystem manenu Explorer, ero ko mosBUTCS B OKHE
Source Editor. IkoHka MujieTa npeAcTaBIsieT CETKY HyJICH U €IMHHUIIL, 3TO TIOKa3bIBAET, YTO MUJIET
elle He CKOMITUIIMPOBAH.

6. PasBepuuTe y3enm Muanera Ajsl IPOCMOTPA €ro KJIAaccoB, a TAKXKE UX IOJEH, KOHCTPYKTOPOB H

METOMOB.

IIporpammupoBanue MuIETA

Bb1 MoxeTe mucath Kog MUIJIETa IByMs CIIOCOOaMU: HEITOCPEICTBEHHO BBOS MCXOIHBIN KOJ B OKHE
Source Editor miam wucnonab3ys MHCTPYMEHTHI JJIS1 CO3JAHHMS METOJOB, IIOJIEH, KOHCTPYKTOPOB,
WHHIIMAIN3aTOPOB, KJIACCOB U MHTEP(EHCOB.

Hanpumep, no6aBieHre HOBOTO MOJISI K KITACCY MOKHO BBITIOJIHUTh TaK:

1. Ha Bknanke Filesystem manenu Explorer kiMkHHTE IpaBoil KJIaBHILEH MBIIIM HA UMEHHU Kiacca U

BeiOeputTe Add \ Field.
2. 3anonmaute nuanoroBoe okHO Add New Field.
a. BBenuTe UM HOBOT'O MOJIAA, BEIOEPHUTE €O THIL.
b. VYcranoBute MomuduKaTOphI MO U CHEH(UKATOPBI TOCTYIIA.
C. YcTaHOBUTE UCXOJHOE 3HAYCHUE TTOJISI.
d. Haxwmure OK.

3. [IBoiiHOM KJIMK HAa HMEHH KJ1acca OTKpOeT ero kKoJ B okHe Source Editor.

4. BeenuTe HEOOXOIUMBIE ONMCAHUS U KOMMEHTapHH.

Komnunsanusa muieta

[Iponecc KOMOMISMK BKIIOYAeT B ce0si COOCTBEHHO KOMITWIIIIMIO MCXOJHOTO KOAA M CO3JaHue
OuHapHBIX (aiinoB .class, a TakKe MpeABaAPUTENBHYIO TIPOBEPKY CO3JJAHHBIX KJIACCOB M ONTHMH3AIINIO KO/
Jutst BUpTyanbHo# mamuasl CLDC.

i KoMUY MUIJIETA!

1. B manenu Explorer kiimkHUTE MpaBoi KJIaBHILEH MBIIIM Ha MMEHH MUieTa u Beioepute Compile.

Takke MOXHO HMCIT0JIb30BaTh MyHKTH MeHI0 Compile miu Build mis kommumsiiuu Kiacca MuzjieTa
Y BCEX CBS3aHHBIX C HUM KJIACCOB.
2. IIpocmoTpuTe cooOmieHust komnuisTopa B okHe Output.

gagrwn
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3.

Ecnmu B mpornecce KOMOIISIMY TPOU3ONLIH OMHUOKM, Kiacc B maHenu Explorer Oynmer momedeH
WKOHKOM ¢ OykBo# “X”. B okae Output oTroOpaxaeTcs cTpoka(n) Koaa, cofeprKarias omnuoKy 1 3Ta
CTpoOKa mojcBeuuBaercs B okHe Source Editor.

TectupoBanue MuaIeTa

Jns TecTMpoBaHWs MHJUIETA IOCJIE YCIEIIHOM KOMIWIALIMMA HCIONb3YyTe MyHKT MeHIo Execute,
KOTOPBIH 3aIlyCTUT MHJUIET HA UCIIOJHEHHE C UCIIOJIb30BAHUEM SMYJISITOPA 110 YMOTYaHHUIO.

Co3nanue kommuekta muaieros (MIDlet Suite)

KomrmuiekT MuaneToB opraHusyeT ncxonHble (ainsl u Qaitnel atpudyToB npunoxkenns MIDP. Ipu
CO3JIaHUU KOMITIEKTa MHIICTOB aBTOMATHUECKH CO3MaeTcs HeoOxoauMbelid daitm JAR. KOTOpEIil comep KuT
¢aitnsl npunoxkenns. Takxe Sun ONE Studio IDE co3naet ¢aiin onucarens npunoxenns JAD.

st co3gannsa KOMIUIEKTa MUAJIETOB:

1.
2.

3.
4,
5.

6.
7.

Co3paiiTe HOBBII KaTaJIor, B KOTOPOM OyZAET pa3MeIaTbcs KOMIUIEKT MHUUIETOB.

B manenu Explorer B KOHTEKCTHOM MEHIO co3naHHoro katajiora Beioepure New \ MIDP \ MIDlet
Suite.

B oxne MIDletSuite wizard BBenuTe nMsi HOBOIO KOMIUIEKTA MUIJIETOB. HAXMHUTE Next.

Bri6epute ommmio Use Existing MIDlet 1 BBeguTe MMs Kilacca MUAJIETa JJIsl BKIIIOUEHUS €r0 B
KOMITJICKT.

YcTaHOBHTE CBOWCTBA MUJUIETA.

Bri6epuTe sMynaTOp IO YMOTYaHHIO TSI MUAUTIeTa. Haxkmute Finish.

PazBepHuTE y3en KOMIUIEKTa H IPOBEPHTE €T0 COJEPKUMOE.

Hamonaenune KoMIIJIeKTa MUIJICTOB

1.

Hw

5.

B konTexkcTHOM MeHIO Komiuiekta BbIOepuTe Edit Suite, MOSIBHTCS COOTBETCTBYIOIIEE OKHO.
Bri6epute Britanky Jar Contents ajist mpocMoTpa coaepxkumoro ¢aiiia JAR.

BribepuTe Kimacchl, KOTOpbIE Hao 100aBUTh K KOMIUIEKTY u HaxkmuTe Add. Mcnonb3yiite KHONIKH
Remove u Remove AIl nns ynanenus conepxxumoro u3z JAR.

Hcnons3yiite myHKT Properties KOHTEKCTHOTO MEHIO KOMILIEKTA JIJIsl HACTPOWKH €r0 CBOWCTB.
Beibepute mynkt Update JAR KOHTEKCTHOrO MEHIO KOMIUICKTa AJISl AKTUBH3AIMK BHECEHHBIX
U3MEHEHUM.

MoskHO mpocMOTpeTh coaepxknmoe Qaitna JAD u nexnapamun JAR ¢ momompio myHKTa View
Manifest/JAD KOHTEKCTHOTO MEHIO KOMILIEKTA.

TecTtupoBaHre KOMIUIEKTa MUJIETOB
1. B KOHTEKCTHOM MEHIO KOMILIEKTa MU 1eTOB BeiOepuTe myHKT Compile mim Compile Al (uu Build

2.

i Build AIl) gns koMmisinuy TPUI0KEHUH B KOMILIEKTE.
B KOHTEKCTHOM MEHIO KOMITJICKTa MHUJIETOB BRIOEpUTE IMTyHKT Execute y1s 3amycka KOMIUICKTA.

OOpatuTe BHHUMaHUWE, YTO MPHJIOKEHHUE 3aIyCKaeTCs Ha AMYISITOPE W yCTPOWCTBE, BHIOPAHHOM TIO
YMOJTYAHUIO JIJISl TAHHOTO KOMILJICKTA.

BMmecro 3amycka KOHKPETHOT'O MPHIIOKEHUS Ha 3MYJIATOpe OyaeT OTOOpaXKeH CIUCOK MPHUIIOKCSHHIMA
KOMIUIEKTA JJisl BLIOOpA T0JIh30BATEIICM.

3amaHus

1.
2.

4.

YcranoBure cpeay paspadorku Sun ONE Studio IDE.

[IpoBeauTe COOPKY OAHOrO M3 KOMIUIGKTOB MH/UIETOB B KaTaJlore MPUMEPOB, 3allyCTUTE €ro Ha
BEITIOJTHEHNE Ha SMYJISITOPE Pa3IMYHBIX YCTPOUCTB.

CozpnaiitTe mpocTOd MHUAJET. OTOOPaKAIOMINI CIUCOK M3 HECKOJBKHX 3JIEMEHTOB M HMMEIOTHA
KOMaH]1}' 3aBepIeHus padoTHI.

ChopmupyiiTe KOMIDIEKT MUIETOB W3 1-2 MHIJIETOB, 0OpaTHTEe BHHMAaHHWE HA Pa3lIUYHOC
MOBEJICHUE SMYIIATOPA TIPU 00padOTKE KOMIUIEKTa U OTACIbHBIX MUJICTOB.

KoHTpoiibHBIE BOIIPOCHI 110 TEOPUU

1.
2.
3.

[aiite ornpeeneHue nakera, MUieTa 1 KOMILIEKTa MUIJIETOB.
OmnuinnTe UX Ha3HAUYEHUE
Onuimre X B3aUMOCBSI3b.

IMpakTnyeckas pagora Ne 3.3. IIporokoa Bluetooth
Ienr paboThl: HAYYUTHCS MPUMEHSTH ycTpoiicTBa Bluetooth mis nepemnaun unpopmaryu: Gu3ndIecKu
yCTaHaBIMBAaTh COSAMHEHNE U IPOrPaMMHO PEaTH30BbIBATh MEepeaady AaHHBIX.
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Bluetooth — 310 TexHomorus mepenayd NaHHBIX 10 pajMOKaHaJaM Ha KOPOTKHE PaCCTOSHUS,
TIO3BOJISIONIAsT OCYIIECTBIISITH CBSI3b OECIPOBOJIHBIX TelNe()OHOB, KOMIBIOTEPOB U pa3iu4yHOlN mepudepun
JlaKe B TeX ClIydasx, Korja HapymaeTcs TpeOoBaHue MPsIMOil BUAMMOCTH.

[lepBeiii cranaapt Bluetooth 1.0. 6bu1 BeimymieH B aekadpe 1999 r. TexHomorus Ha3BaHa B 4YecTb
matckoro kopomst ['aponmpma bnatama (mep. ¢ marckoro «cwHHU 3yO» Ha aHrimiickuii «blue toothy),
o0wveuHMBIIETO B X Beke 3eMin Jlannn n HopBeruu u mpoCIaBUBIIUIACS TE€M, YTO YMeNl HAXOIUTh OOIIuit
S3BIK C KHA3bSIMU-BACCATIaMH.

IlepBoHaYaIbHO TEXHOJOTMsA 3aAyMbIBajJach Kak cpeAcTBO Impocroro coeauHeHus IIK wu
TEJIEeKOMMYHHKAITOHHBIX YCTPOWCTB MOOMIBHEIX TenedoHoB. Ho okazamack HACTONBKO YHAAdHOW, YTO €e
pa3BUTHE BUIUTCSA BECbMa NIEPCIIEKTUBHBIM.

CrienaiucTsl MPEATNONAaraloT ABa HampaBieHHs ucnonb3oBaHus Bluetooth. IlepBoe — momarinue
CETH, BKIIIOYAIOMIHE B c€0s pa3IMIHYIO AIIEKTPOHHYIO TEXHUKY, B YACTHOCTH KOMIIBIOTEPHI, TEIEBU3O0PHI U T.
1. Bropoe — nokansHble ceTu opucoB HebombIuX (HupM, rae crangapt Bluetooth moxer npuiiTu Ha cMeHY
TPaJULMOHHBIM POBOAHBIM TEXHOJIOTHSIM.

Paccrostane, Ha KOTOpOE MOXKeT OBITh yCTaHOBIIEHO coeanHeHue Bluetooth — HeBenmmko u coctaBmsieT
ot 10 mo 30 m. B Hacrosmiee BpeMs pa3pabOTIHKH MBITAIOTCS €0 YBeMHInuTh X0Ta 061 10 100 M. 3aTo most
Bluetooth He TpeOyercs mpsiMOl BUAMMOCTUA WJIM HAIPaBJICHHOW AHTCHHBI, COCJAMHCHUEC MOMKET OBITh
YCTaHOBJICHO Yepe3 CTEeHY, IIPY YCIOBHH, YTO OHAa HE DKPAHUPOBAHA.

I'maBHOIT ocobenHOCTRIO HHTEPDeiica Bluetooth sBisieTcs To, 4TO MOMAEPKUBAIOIINE €TO YCTPOICTBA
COCIMHSIOTCSI IPYT C JPYTrOM aBTOMAaTHYECKH, CTOUT UM TOJIbKO OKa3aThCs B MIPENIEIax JOCATaEMOCTH.

OcHoBy apxutekTyphl Bluetooth coctaBisieT nukoceTh (piconet), COCTOSIIAS U3 OJHOTO TJIABHOTO y3J1a
(M) 1 HECKONBKHUX (10 CEMH) IMTOAYNHEHHBIX y3II0B (S), pacmonokeHHbIX B paauyce 10 M. B ogHOM 1 TOH *Xe
KOMHATE, €CITM OHa JOCTaTOYHO OOJbINAs, MOTYT PaCIONaraThCs HECKOMIBKO THKOCCTEH.
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Heckoyibko 00BEMHEHHBIX BMECTE NMHUKOCETEH COCTABIISIIOT PAacCesHHYIO0 ceTh (scatternet). [Tomumo
CEMU aKTHBHBIX TOJYHHEHHBIX y3JIOB, OJWMH TJABHBIA y3€] MOXET MOIEPKUBATh 10 255 Tak Ha3bIBaeMbIX
OTIIBIXAIOMINX Y3J0B. OTO YCTPOMCTBAa, KOTOPHIE TJIABHBIM Yy3€ll TepeBel B PEXUM IOHWKESHHOTO
SHEPronoTpedaeHus (3a CYET Yero MPOJIEBAETCS PECYPC UX UCTOUHUKOB ITUTAHUA).

B Takom pexxmMe y3enm MOXET TOJNBKO OTBEYaTh HA 3allpOChl AKTHUBAIMM WM Ha CHUTHAIBHBIC
MOCIIEIOBATENIFHOCTA  OT TiaBHOro y3na. CyImecTBYIOT e€me JiBa MPOMEXKYTOUHBIX pexuMa
SHEPTOMOTPEOICHIS — TPUOCTAHOBJICHHBIN U aHATM3UPYIOTHIA.

Takoe pemeHre C TIaBHBIM M IMOAYMHEHHBIM Y3JIaMH OKAa3aJIOCh OY€Hb IMPOCTHIM M JCIICBBIM B
peanu3anuy, HECMOTPS Ha TO, YTO MOAYMHEHHBIE Y3JIbl MOJYYUIIUCh HEPa3TOBOPUYMBBHIMU — OHHU JIMIIb
BBITIOJTHSIOT TO, YTO UM TMPUKAKET TJIABHBIN y3€Il.

B ocHoBe muKoceTel JIEKUT MPUHITUN IIEHTPAITM30BAHHOW CHUCTEMBI C BPEMEHHBIM VIUIOTHEHUEM.
I'maBHBINA y3€n1 KOHTPOJUPYET BPEMEHHBIE MHTEPBAJIBI U PACHpelesseT OYEpeIHOCTh MepeAaud AaHHBIX
KKJbIM U3 NOJUUHEHHBIX Y3JI0B. CBA3b CYLIECTBYET TOJBKO MEXIY MOAYMHEHHBIM W IJIABHBIM Yy3JIaMHu.
IIpsiMoii CBSI3M MEXTy TIOIMHEHHBIMHA y3J1aMH HET.

BoabmMHCTBO ~ CETEBBIX  NPOTOKOJIOB  NPOCTO  NPENOCTABISIOT  KaHANbl  CBSI3BUM  MEXKIAY
KOMMYHUKAIIMOHHBIMHU €IMHUIIAMH U OCTABJISIOT MPUKIAAHOE UCIIOIB30BAHUE 3TUX KAHAJIOB HA YCMOTPEHHE
pa3paboTunukoB. B MpOTHUBOMONIOKHOCTh 3TOMY, Hampumep, cnenudukanus Bluetooth V1.1, naseiBaer 13
MOIICPKUBACMBIX MPUIIOKEHUHN U JUIS KaXKIOTO M3 HUX MPEI0CTABIIAET CBOM HA0OOP MPOTOKOJIOB, Ha3bIBAEMbIC
IPOQHUIISIMH.
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IIpodunas — ocHOBaA, Ha KOTOPOM CTPOSITCS peabHble NpUIoXKeHus. Ero riaBHas 3amaya COCTOWT B
CO3JlaHMM KaHaJjla MEX/y IJIaBHBIM U IIOAYMHEHHBIM Y3J1aMHU.

JoBonbHO 00mIMM sBJIsieTCSl MPOHIIB ONPEeIICHHS CEPBHUCA, UCTIONB3YEMBIH ISl ONPEAEICHHUs TOTO,
KaKUe CEpPBHUCHI MOTYT OBITh MPEIOCTABIICHBI IPYTUMHU ycTpoiicTBaMu. Best anmaparypa cuctemsl Bluetooth
JOJDKHA MTOJIIEP’KUBATh JBa ONMCAHHBIX HIDKE npoduist. Bee npoune sBistoTCs HE00S3aTEIbHBIMU.

[Ipodune mocmenoBaTenbHOrO TOPTa — 3TO TPAHCIOPTHBIA MPOTOKON, KOTOPBIHA HCIIONB3YEeTCs
OONBIIMHCTBOM Apyrux mnpoduieil. OH 3MynupyeT MmocienoBaTeNbHBIA KaHal W MOJE3eH MpH paboTe c
NPUIOKEHUSIMH, KOTOPBIM TpeOyeTCst 3TOT KaHal.

IIpoduns oOmero oOBEKTHOrO OOMEHa OIpeaeNseT KIHMEHT-CEPBEPHBIC B3aMMOOTHOIICHUS,
BO3HHKAIOIME PH OOMEHe AaHHBIMU. KIMEeHTh MHULIMHUPYIOT ONepalny, HO MOJYNHEHHAS CTaHIUS MOXKET
BBICTYIIATh JHOO B POJIM KIIMEHTA, TUOO0 B POJU cepBepa.

Crnenytommas rpynmna npoduieir umeer oTHoIIeHHne K cetaM. lIpodwmns goctyna x JIBC mozBosmsier
ycrpoiicTBy Bluetooth moacoenuHUTECS K cTallMOHAPHON BBHIYMCIUTENbHON ceTd. OH MO3BONAET HOYTOYKY
COCIMHSATHCS ¢ MOOMJIBHBIM TEJIEOHOM, UMEIOIINM BCTPOSHHBIA MOJIEM.

[Ipoduns «Pakc» mo3BoIsAET OECITPOBOAHBIM (haKC-MaITHHAM OTCHIIATH/TIOIYYaTh (DAKCHI TPH IIOMOTIITH
MOOMIIBHOTO TenedoHa.

Tpu npodunst otHocsaTes k Tenedonuu. [Ipopuns GecnipoBoaHON Tene@oHNH 0OECTICYMBAET CBS3b
teneonHOW TpyOkm ¢ 0Oazoit. Celivac momamrHWI TeneOH HE MOXKET HCIIONB30BaThCA B KadecTBE
MOOHIJIBHOT'O, 1aK€ €CIIM OH HE UMEET COBCEM HUKAKUX IIPOBOJOB, OAHAKO B OyxIylieM, 3TH J1Ba yCTpoOicTBa
00s13aTeNIbHO OyTyT OObEMHEHBI.

[Mpodune Intercom mo3BonsieT ABYM TeneOHAM COEAWHATHCS APYr C JPYroM HamojoOue panui.
[Ipoduns NapauTypa mpencraBiser coboil mpuUiIoXKeHne, MO3BOIIIONIee yeTpoiicTBaM hands-free mepkath
CBsI3b ¢ 0a30ii (TenedoHoM).

IMocneanue Tpu npoduist (Ilepenaua oowvexToB, [lepenaua darinos, CHHXpOHHM3AINS) IPEHA3HAYCHBI
JUIS OpraHu3aluyd 0OMEHa JaHHBIMHU MEXIy OecripOBOJHBIMH yCTpoHCcTBaMU. OOBEKTHI MOTYT IPEACTABIATH
c00OH 3JEKTPOHHBIC BUBUTHBIE KAPTOUKH, H300paKEeHUs WK (ailiibl ¢ JaHHBIMU.

[Toka HemocratkoM TexHonoruu Bluetooth sBrsieTcss cpaBHHTENBHO HH3Kas CKOPOCThH MepeAadu
JaHHbIX (720 KOHUT/C), MOATOMY OHA HE CIOCOOHA 00ECIeUUTh Nepeaady BHICOCUTHAIIA.

Haumnas ¢ 2001 r. Bemmuio Heckodbko Bepcuit Bluetooth. Hambonee cymiecTBeHHBIM M3MEHEHHEM B
TEXHOJIOTHH CTaJI0 BBEICHHE ayTCHTHU(HKAIWU U, KaK CJIEJCTBHE, N(PPOBAHUS MEpeaBaeMbIX (aiiioB ¢
HEINBI0 YCUIICHHSI CUCTEMBI 3aIIUTHI OECTIPOBOTHON CETH.

Bluetooth-yctpoiicTBo BKITtouaeT B ce0si paJMONPHEMHIK M paJHONepelaTInK, KOTOpble paboTaloT B
nmuana3one yactot ot 2400 mo 2483,5 MI't (3TOT AManazoH B OOJIBIIMHCTBE CTPAH MUPA SBISAETCS OTKPBITHIM
U CBOOOJHBIM OT JIMIIEH3UPOBaHUs). Vcronb3yeMble YacTOTHI ONPEAENoT Bo3MOKHOCTH Bluetooth mo
nepenave AaHHbIX. [llupuHa xaHama mns ycrtpoiictB Bluetooth cocraBmser 723,2 kOuT/C B aCHHXPOHHOM
peKuMe.

[Mpexxme 4dYeM ycTaHOBUTH ceaHC CBs3W, ycrpoiictBa Bluetooth momkHBI  OOMEHSATHCS
KpUNTOrpaMuecKuM KJIIOYaMH, IOATBEPKAAIONIMMH HJCHTUYHOCTh YCTPOWCTBA ¥ €ro Biajelblia.
HanpHelilye omepanuy pas3pellaloTcss TOJBKO NpPU COBMAACHWUHU Kirouedl obewx ctopoH. llpm 3Tom
UCTIOJIB3YETCsl YIPOICHHBI MEXaHM3M ayTeHTH(QHKAIWU, NPEANONaralolinid, 4TO KaXJI0e YCTPOWCTBO
BBITIOJIHSIET B 3TOM IIPOIIecce PoIib JTHOO0 Beayinero (master), FreHepUPYOIIEro K4, 1100 Bexomoro (slave),
OCYILIECTBIISIIOILETO MPOBEPKY KIIFOYA.

3apanue 1. [loxkmounTe 1 HacTpoiite ycrpoiicTBa Bluetooth

1. ®Dwusmuecku TIOJTKJTIOYHTE yctpoiicta Bluetooth k USB-pazsemam KOMITBIOTEPOB.

Ecnu paHee 3T0 yCTpOMCTBO HE yCTaHABIMBAJIOCH Ha KOMIIBIOTEPE, TO OyAET MPOU3BEACH MOUCK
JpaliBEpOB U MX YCTaHOBKA. B UTOTe B 001aCTH YBEIOMIICHHUS TIOSBUTCS 3HAYOK & .
2. Ortkpoiite auanoroBoe OKHO YcrpoictBa Bluetooth (ITyck/ITanens ynpasnenus/YcTpoiicTsa
Bluetooth).
3. VYcranosure Bluetooth-ums mis mepBoro KommbroTepa:
—nepeiiaute Ha Bknaaky O0opynoBaHue;
— nBak el ienkauTe 1o 3neMerTy USB Bluetooth Wireless Adapter;
— Ha BKJIaJIke JIOMOJTHUTENBHO, BBEAUTE UMsI 3TOro Komibrotepa (Comp_1);
— IpUMeHUTe napameTpsl kHonkoi OK.
Amnanornuno ycranosure Bluetooth-ums Comp_2 m1st BToporo koMmnprorepa.
Paspernte oOHapy)KeHHE KOMIIBIOTEPOB IpyruMu ycrpoiictBamu Bluetooth, ycranosuB Ha
Bkiajke [lapameTps! (iiaskok BritounTh 0OHapy)eHHE.
6. Bemoxnute ooHapyxenue Bluetooth-ycrpoiicTs:

o &
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— IepeauTe Ha BKIAAKY Y CTPONCTBA,
—  IIeJKHHTE 1Mo KHomKe /100aBuTE;

— ycraHoBUTE ()IaKOK YCTPOWCTBO YCTAaHOBJICHO M TOTOBO K OOHAPYKCHHUIO U 3aKPOMTE
OKHO KHoMKoM [aree.
ITocme 3TOrO MOSBUTCS CHHCOK OOHAPYXEHHBIX YCTpOicTB. TaM momkeH oToOpaxaThes

JIPYrol KOMIIBEOTED.
— BeIOCepUTE Apyroi komnbrotep (Comp_1) u menkauTe o kHomke Jlanee;

— BbIOEepuUTE BBIOpaTh KIIFOY TOCTYIa CaMOCTOSITENIEHO M BBEIUTE B TOJIE JII000E 3HAUCHUE
(nampumep, 123). 3akpoiite OKHO KHOIIKOU [anee.
Ha npyrom xommproTepe OyZeT BBIBEIEHO COOOIIEHHE O HEOOXOIWMOCTH BBECTH KO

AO0CTYyIIA.

— Bseawure TOT ke KIIFOY, YTO U HA TIEpBOM KommbioTepe - (123) u 3akpoiiTe TeKyliee OKHO

kHonkou [arnee.
— cbpockTe Qnaxok BeIKounTs 0OHApYKEHHE;
NPUMEHHTE MapaMeTphl KHOMKOM ['oToBO.

3ananue 2. Hepez{ame (haii ¢ oJHOrO KOMIIBIOTEpPA HA JPYTOM:

1.

2.

4.

5.

IlonroroBrTe Ha mepBoM KommblOTEpe ¢Gaitn B dopmare RTF, comepkammii cBemeHus o

texnosioruu Bluetooth.

[MoaroroBsTe BTOpPOM KOMMBIOTEp AJs Mpuema (ainos. J{Ist 3TOro MIETKHUTE IO 3Haq1<y@ u

BbIOepUTE KOMaHay [IpuHAThH daiin.
[lepenatite daiin:

— BBI30BUTE AUAJOroBoe OKHO Mactepa nepenauu (hailyioB Ha IEPBOM KOMIIbIOTEpE (IIEIKHUTE

0 3HAYKY Bu BeIOepuTe OTIpaBuTh (haiin);

— BbIOepuTe TmonyuaTens Bamero (aiina, Ans Yero ImenkHute mo kHomke O030p U BHIOEpHUTE

UM IPYyroro KOMIIbIOTEpA, menKkHuTe lanee;

— BbIOepuTe (ailn 1t nepenauy, Ui 3TOro WEJIKHUTE 1o KHonke O630p U nepeiauTe B Nanky

¢ (aiiyoM u ABaXIbI MICTKHHUTE 10 HY>KHOMY (aiiny;
— MHULMAIM3UPYITE nepenady KHonkou Jlainee;
— 3aBepIIUTE Mepeaady Qaiina KHOKo#i ['0ToBo.
[TpumuTe OTydYeHHBIH (aiin Ha JPYyroM KOMITEIOTEpE:
— ImenkHuTe 1Mo kHonke O030p W mepeluTe B Bally manky, menkaute Janee;
— 3aBepIInTe npuMe Qaiisia KHOKoH ['0ToBo.
ITpoBepbTe MOIYUEHHBIN (a1, OTKPBIB €r0 B TEKCTOBOM IPOLIECCOPE.

3amanwue 3. YcranoBure u HacTpoiTe JInunyro ceth (PAN):

1.

n

oa &

OrTkpoiite okHO cBo¥icTB Bluetooth:
— Ha MIEPBOM KOMITBIOTEPE OTKPOiTe OKHO CeTeBbIe MOIKITIOYCHUS;

— BBI30BUTE KOHTEKCTHOEe MeHi0 3nieMeHTa CereBoe moakimoueHue Bluetooth u BeiOepuTE

komanay CBoiicTaa.
[epetiqute Ha BKIanky Oomue.
YcraHoBHTE aJipec 3TOT0 KOMIBIOTEPA BPYYHYIO:
— OTKpOMTE AMAIOTrOBOE OKHO CBOWCTB AneMeHTa [Iporokon UuTtepHera (TCP/IP),
— BeiOepute Vcnosb3oBars cienyromuii IP-aapec;
—BBeauTe B noine IP-agpec — 192.168.0.1;
— BBeauTE B nojie Macka mozcetu — 255.255.255.0;
— IpUMEHUTE mapaMeTpsl KHonkoh OK.,
3akpoiiTe Tekyiee okHo KHonkoi OK.
AHaJOTMYHO YCTAaHOBUTE aJpecC IPYroro KOMIbioTepa. Mcrons3yiiTe cienyromnme JaHHbIe:
— IP-agpec — 192.168.0.2;
— Macka noaceru — 255.255.255.0.
[Moxxmounte Jlnunyro cets Bluetooth:

— BBI30OBUTE KOHTEKCTHOE MeHIO MHaukaropa Bluetooth B obmacti yBemomieHns u BIOepHTE

komanay [lpucoenmantbes k muuHon cetr (PAN);
— BBIOEpUTE APYrOil KOMIBIOTEP U IeNKHUTE [10IKIIOUUTS.

3ananne 4. BEIIOIHATE CAMOCTOATEIBHBIE 3aIaHUS

1.

Onpenenure BpeMsi, HeOOXoauMoe s riepeaayu ¢aiia pasmepom 3 M6, u opopmute pe3yibTar

B BUJAC Ta6J'II/II_IBII

Tabnuna 2
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Crnoco6 O0bem Bpewms 3arpauennoe | Teoperuueckas Pacuernas
nepeaavn daiina Ha Tmepenady (B | CKOPOCTh Mepenadyu | CKOPOCTh
(M6aiir) CeKyH/ax) (6ut/c) nepeaayn
(6ut/c)
WudpakpacHas
CBSI3b
Bluetooth

2. Hacrpoiite nmuunyto cetsh Bluetooth mis paboter mo muHamMudecku GopMHPYEMBIM apecam.
3. Opranusyiite 0OMEH JaHHBIMH MEXIY ABYMs MOOMIIBHBIMH Tenedonamu mocpeactsom Bluetooth.
4. Opranuzyiite nepegady nHpopmanuu ¢ MoounpHoro Tenedona Ha 1K u obpatno.
Bomnpocs! 115t mpoBepKTH
B dem cyTth TexHomoruu Bluetooth?
OmnuiuTe HanpaBlieHus Ucnoyb3oBanus Bluetooth .
B 1em cocrout riaBHast ocoOeHHOCTB UHTepdetica Bluetooth?
OnumuTe MUKOCETh U PACCESIHHYIO CETb.
Yro Takoe npoduiab? OnummTe OCHOBHBIE MPOQHUIIH.

arwbdE

IIpakTuyeckas padora Ne 3.4. YcraHOBKa HHCTPYMEHTapHusi s Pa3padloTKd MOOWJIbHBIX
NPUWIOKEH Uit

IIpakTuyeckas padora Ne 3.5. Hacrpoiika cpeabl i pa3padoTKu MOOMIbHBIX NMPUI0KEH Uit

Llenp pabOTHI: BBIIOIHUTH YCTAHOBKY CpEIbl pa3pabOTKK M HACTPOUTH €€ I padoThI

YcraHOBKa M HACTPOMKAa KOMIIOHEHTOB CPelIbl pa3padoTKH

[Mpunoxenust must  Android, kak © OOJBIIMHCTBO MNPHIOKEHUH IS KOMMYHHKATOPOB,
paspabateiBatorcsi Ha cranaaptHoMm [IK, rhoe pecypcsl He orpanudeHsl (10 CPaBHEHUIO C MOOMIBHBIM
YCTPOHCTBOM) U 3arpyar0Tcsl Ha LEIeBOIl KOMMYHHKATODP Ul OTJIaIKU, TECTUPOBAHUS M MOCIEIYIOLIETO
ucnonab3oBaHus. IlpunmokeHUs MOXHO OTJIaXKUBaTh M TECTHPOBATh HAa peaJlbHOM YCTPOWMCTBE IO
ynpasiaenueM Android wium Ha smynsitope. s mepBoHAaYaNbHON pa3pabOTKM U OTJIaJKH yIoOHee
HCIIOJIB30BaTh AMYJIATOP, & 3aTE€M BBIIIOJIHATH OKOHYATEIbHOE TECTUPOBAHUE HA PEANIbHBIX YCTPOHCTBAX.

Pa3pabotunka npenocTaBisieTcss BO3MOXKHOCTD HCIOJIb30BAaTh CPEICTBA Pa3pabOTKU NPHIIOKEHUN IS
Android Ha 1K mox ynpasienueMm J1r000ii U3 pacripoCTpaHEeHHBIX onepaluoHHbIX cuctem: Windows, Linux u
Mac OS X. Hwxke OyzmeT AeTalbHO ONMHMCAaH IPOLECC YCTAHOBKM KOMIIOHEHTOB CpPEAbl pa3paboTKH TOA
Windows XP, asst po4nx OnepannoHHBIX CUCTEM OTIMYHUS BECbMa HE3HAYUTEIIbHBI.

VYcranoska JDK

Hns Android SDK Ttpebyercst JDK Bepcun He HUke 5 (Ha MOMEHT HAIIMCaHUsI JAHHOTO METOJMYECKOTO
pykoBojcTBa Oblia akryanbHa 7-s1 Bepcust Sun JDK u 6-1 Bepcust Open-JDK). {ns Windows TpaaunuoHHO
ucnonbyercs Sun JDK, KoTopblit MO’KHO OeCIUIaTHO 3arpy3UTh Ha caiiTe pa3paboTdmka:

Crpanumna 3arpy3ku Sun JDK

http://www.oracle.com/technetwork/java/javase/downloads/index.html

]

ORACLE

Pucynoxk 17
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& Java(TM) SE Development Kit 7 Update 3 - Setup E]

(1
= lava' ORACLE

Welcome to the Installation Wizard for Java™ SE Development Kit 7 Update 3

This wizard will guide you through the installation process for the Java SE Development
Kit 7 Update 3.

The JavaFX 2.0 SDK will be installed following the JDK installation.

Pucynoxk 18
[Mpunstust ycnosuii tuiensnonnoro cornanrenus Oracle Binary Code License Agreement for Java SE
(1) MoxHO BBIOpATH MOAXOISIIYIO IS BaleH m1aThopMbl cChUIKY(2)
VYcranoska 3arpyskeHHoro JDK nocraroyno mpocra:

Gravdow | Deemtoass | Docmeiiton  Comminay  Teshosiopes  Trainey

Java SE Development Kit 7 Downloads

™

Pucynoxk 19
KaTayor Ui YCTAHOBKM 1Mo ymondaHuio (1) He MOAXOMUT, ero MOXHO H3MeHuTh (2), a 3aTem
MPOAOJIKUTH YCTAaHOBKY:

e Java(TM) SE Development Kit 7 Update 3 - Custom Setup @

(e
=’ Java ORACLE

Select optional features to install from the list below. You can change your choice of features after
installation by using the AddfRemove Programs utility in the Control Panel

Feature Description
Development Tools The standalone JRE. Any

| source Code application can use this JRE, It
registers Java Plug-in and Java
E=Ad|Public JRE Web Start with the browsers and

system. It can be uninstalled
separately from the JOK, It
requires 173MB on your hard
drive,

Install to: 1
C:IPrﬁram FilesiJavaiﬁkl .7.0 Oa

Pucynox 20
[Ipu ycranoBke Java Runtime Tak jxe MOKHO U3MEHHUTh KaTaJIOT JIJIsl YCTAHOBKH:
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& Java Setup - Destination Folder

4
2 Javar ORACLE

Install to:
C:\Program Files\Java\jre7\ 1
) 1

Pucynox 21

U IPOJIOJKUTH YCTAaHOBKY:

i Java Setup - Progress

(1
= Java ORACLE

Status: Removing files

(D

3 Billion Devices Run Java

Pucynoxk 22
[anee npu sxemaHIM MOKHO 3apErHCTPUPOBATH YCTAHOBIEHHBIA IPOAYKT:

i@ Java(TM) SE Development Kit 7 Update 3 - Complete

(Y
= Java ORACLE

Java(TM) SE Development Kit 7 Update 3 Successfully Installed

Product Registration is FREE and includes many benefits:

* Notification of new versions, patches, and updates

* Special offers on Oracle products, services and training

* Access to early releases and documentation

Wwhen you diick Finish, product and system data will be collected and the JDK product
registration form will be presented, I you do not register, none of this information will
be saved.

For more information on what data Registration collects and how it is managed and
used, see the Product Registration Information n7e.

Product Registration Information

Pucynok 23

N ycranosuts JavaFX SDK, ecnu He xanko 50 Mb nmuckoBoro nmpocTpaHcTBa:
JavaFX SDK Setup X

JavaFX SDK Setup

The Setup Wizard will install the JavaFX 2.0.3 Software
Developer Kit (SDK) and runtime on your computer.

Click next to continue

Cancel [ tee |
Pucynoxk 24
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JavaFX SDK Setup 3]

(3
=’ Java ORACLE

Setup Options

Toinstal the SOK in this folder, click Next.
The SDK wil need approsimately SOMB of disk space.

Folder:
C:\Program Files\Dracle\JavaFX 20 SDK\ mro
< Back Next >
Pucynok 25

1§ JavaFX 2.0.3 SDK Setup Progress

§
2 Javar ORACLE

status:  Installing JavaFX 2.0.3 SDK Components...

(TR

Pucynok 26

& JavaFX Setup - Progress

&
JavaFX 2.0 Setup ;=‘,
lava

Installing JavaF>X 2.0.3 Components...

(T T T LT

Pucynoxk 27
W, nakonen, yctanoBka JDK 3akoHueHa:

JavaFX SDK Setup - Complete X

0 JavaFX SDK Setup Complete

Click close to exit the Setup Wizard

ORACLE sihs

o |

Pucynoxk 28
VYcranoBka Android SDK
Ha crpanure http://developer.android.com/sdk Beioupaem installer_r16-windows.exe
3z[ec1> K€ MMCIOTCA AOIIOJHUTECIIBbHBIC MHCTPYKIHU IO YCTAHOBKE, a4 TAaKXKE CCBIJIKA Ha IOIIAroBYIO
MHCTpYKLHIO 110 yctaHoBKe SDK Ha Bce noanepxuBaemMble mIaT(opMbl:
http://developer.android.com/sdk/installing.html
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) isaing e SIK | Andid Deveigers Mol Firfe

- oo et 3

LETR0

[rTrep -
» Installing the SDK
st e S

Dottt S Compts

Updating?

‘Step 1. Preparing Your Development Computer

AT Pt Ecse

[e——

s bmten

Step 2. Downloading the SDK Starter Package

Pucynoxk 29
Pecypc http://developer.android.com siBisieTcsi OCHOBHBIM HCTOYHHUKOM HH(poOpManuu o ruiardopme
Android «u3 mepBBIX pyk». B HEM cOmEpKHUTCS OTPOMHOE KOIWYECTBO CaMBIX Pa3HOOOPa3HBIX CBEICHUH,
HEOOXOUMBIX pa3pa0doTunKy, HaunHas ¢ onucaHus APl u KoHYast TAKMMHU BelIaMH, Kak PEKOMEHAALUH O
JU3aiHy MPWIOKEHUN W IOBBIIIECHUIO IPOU3BOJUTENBHOCTH INPWIOKEHUH. B JaHHOM METOINYECKOM
nocoOuM B AajbHENIIEM OyIyT BCTPEYaThCsl CCHUIKM HAa KOHKPETHBIE CTPAHUIIBI, TIOCBSILEHHbBIE H3YYaeMbIM
TEMaM.

YcranoBka 3arpykeHHoro Android SDK Taxoke He oTanyaeTcsi 0CO00H CI0KHOCTHIO:

® Android SDK Tools Setup = [0 5%)

Welcome to the Android SDK Tools
Setup Wizard

This wizard will guide you through the installation of Android
SOK Tools.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Pucynoxk 30
Macrtep ycTaHOBKH OOHapyKHT (ecium cMoxeT) yctaHoBieHHyto Bepcuto JDK (1), mocne uero
YCTaHOBKY MOKHO TPOJIOJDKHUTS (2):

® Android SDK Tools Setup (9=

Java SE Development Kit =)
Detect whather Jave ST Develooment Kt i octaled. 3+

Android SDK relies on the Java SE Development Kit (JDK).

Java SE Devdﬂent Kit iDKi version 1.7 has been found.

—— .

oo [l e |
Pucynoxk 31
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® Android SDK Tools Setup

Choose Start Menu Folder
Choose a Start Menu folder for the Android SDK Tools shortcuts.

Select the Start Menu Folder in which you would like to create the program's shortcuts. You
can also enter a name to create a new folder.

[l:ndiroid SDK Tools |

| 1C Multimedia Al
| 7-Zip |
| Accessories

| Activision

| Akella

| Akella Games

| Alcohol 120%

| ASUS

| ASUS WiFi-AP Solo

| avast! Free Antivirus

| Catalyst Control Center |

[[]Do not create shortcuts

< Back (m Cancel
Pucynoxk 32

YcTaHoBka HauMHAETCSA

® Android SDK Tools Setup

Installing —
Please wait while Android SDK Tools is being installed. ™ )

Extract: proguard.bat... 100%

(NANANANNNRG NN AN RANANANARRRRNRRANRERRRANEN

Output folder: C:\android-sdki\tools\lib\x86 ~
Extract: swt.jar... 100%

Output folder: C:\android-sdkitools\lib\x86_64
Extract: swt.jar... 100%

Output Folder: C:\android-sdkitools\proguard
Extract: GPL.html... 100%

Extract: GPL_exception.html... 100%

Extract: license.html... 100%

Output folder: C:\android-sdkitools\proguardiant
Extract: task,properties... 100%

Output fFolder: C:iandroid-sdkitools\proguardibin
Extract: proguard.bat,.. 100%

Pucynox 33
Y 3aKaHYMBAETCS:
® Androi

K Tools Setup

Installation Complete
Setup was completed successfully,

Completed

(RRNARNRRRNARRRRANRRRRRARRRRANARARANRRRRRRRRRARRRRRRRRRRY

Output folder: C:\android-sdkitools\proguardilib -~
Extract: proguard.jar... 100%

Extract: proguardgui.jar... 100%

Extract: retrace.jar...

Output folder: C:\a

Output folder: C:\android-sdk

Created uninstaller: C:\android-sdkiuninstall.exe

Output folder: C:\Documents and Settings\All Users\nasroe merto\MNporpammoiAnd. ..
Create shortcut: C:\Documents and Settings\All Users\Inasnoe mero\NporpammsilA,
Create shortcut: C:\Documents and Settings\All Users\"nasroe mexo\NporpammsiA,
Create shortcut: C:\Documents and Settings\All Users\M nasHoe merto\NporpammsiA. ..
Completed

Pucynoxk 34
MoskHo cpa3y noctaButh ranky(1l) u sanycruts SDK Manager 1st OKOHYATEIbHON HaCTPOMKH(2):

® Android SDK Tools Setup

Completing the Android SDK Tools
Setup Wizard

Android SDK Tools has been installed on your computer.

Click Finish to close this wizard,

Start SDK Manager (to download system images, etc.)

2

Pucynox 35
TpeGyercs 3arpy3uth HyKkHbIe Bepcuu APl u npyrue noje3Hbie HHCTPYMEHTBI:
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& Android SOK Manager

Pachages Tock
SOKPat
Packages
i Name ol Rev. Suhs
+o
X ancrod ¢ Tocks 16 Sireted
T Andchoid DX Platform-tools 10§ Aot astaled
* [0 Andid 403 (115)
# [0l android 4.0 (4P114)
% (& mdad32(09113)
# [\l Andodd 3.1 (4P112)
# [ andred 3.0 (#P111)
# [ &l Andod 233 (401 10)
§ 2.2 (4P18)
3 iz 7
® [l oo 1.6 (4%14)
® [l Androd 1.5 (4P13)
2 0 e
+ [ Andod gyt paciage & Motrstaked
(18 Google Admob Ads SOk package 4§ Notnstaled
[ Google Anahtis 5k package 2§ Motastaled
(]88 Google Market Aok Expansion package 1§ Aotnstaled
(188 Google Market ing paciage 1§ Mot rtaled
[ Googl Market Licansng paciage 2§ Mot nstaled
[V188 Google LS5 Driver package 4§ Aotistaled
(1 Google Wabdrver paciage 2§ Mot nstaled
(18 Inte/ achmare Accelerated Evecubin Manager packsy 1§ Mot rstaled
Show: [Fupdatesiew (Ainstaled  [Jbscete Selct ow or odats
Sotby: Qe ORepostoy Gt 2
i “
Done loadng packages. =
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Hanee Mol 3amyctum Meremkep AVD (Android Virtual Devices) u ckoHGUrypupyeM 3MyJsToOp Ha
ucnons3zoBanre Android Bepcum 2.1 ¢ pacmmpenuem Google API (GAPI). GAPI nHyxeH, kak mpaBwio, s
MPUJIOKEHUH, UCTIOIB3YIOIIUX KapTorpaduueckue Bo3MokHOCTH Android.

¥ And yu sun manager

EIBIX

| API Rev,  Status A
R =] § .
# [[]l=] Android 2.2 (AP 8)
=[] L& Android 2.1 (API 7)
W SDK Platform 7 3§ notinstaled
[[] %" SDK Platform 7 3 Sinstalled
A samples for sD¢ 7 1§ notinstaled
[1¢S Samples for 50K 7 1 & installed
"B Google APIs by Google Inc. 7 1§ Notinstaled
[[] "% Google APIs by Google Inc., 7 1 Sinstalled
- [] (=) Android 1.6 (API 4)
@[]\ Android 1,5 (AP 3)
= [ Extras
B Android Support packege 6 ¥ notinstaled
[[]@A android Support package 6 installed
[C1E8 Google Admob Ads Sck package 9§ notinstaled
)& Google Anaiytics 5ok package 2§ notinstaled
(168 Google Market Ak Expansion package 1§ totinstaled
[ & Google Market Biling package 1§ notinstaled
1@ Googl Market Licensing package 2§ Motinstaled
[V Google LSB Driver package 9§ Notinstaled
O @ Google USE Driver package 4 Sinstalled
)& Googl Webdhiver package 2§ Mot instaled
O G Intel Hardware Accelerated Execution Manager packsc 1 § ot instabed
v
Show: [V]Updatesiew [“]Instaled  [[]Obsolste  Select hew or Updates
Sortby: @ #APllevel O Repository Deselect elete
( ) w
Done loading packages.
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Co31aa1M HOBOE BUPTYaJIbHOE YCTPOHCTBO:

+ Android Virtual Device Manager
List of existing Androld Virtual Devices located at Ci\Documents and Settings\mike\. android\avd

AVD Name Target Name Platform

A valid Androld Virtual Device. A repairable Android Virtual Device.
> An Androld Virtual Device that Falled to load. Click ‘Detalls' to see the error.

API Level

CPU/ABL

Pucynox 38

IIpr co3gaHMH HOBOTO BHPTYalbHOIO YCTPOMCTBa BhIOMpaeMm ero HasBanume(l), meneBoit API (2),
pasmep (wiam ¢aitn ¢ obpazom) BupTyanbHOW SD-kapTel (3), OAHO M3 CTAHAAPTHBIX MM COOCTBEHHOE
pasperenue skpana (4) u, HakoHell, co3aaeM ycTpoicTBo(b).
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ITpn HEOOXOAMMOCTH MOXHO yKa3aTh INIOTHOCTh IUKCENIEH Ha dKpaHe, MAKCUMAaJIbHBIN pa3Mep Kydn
JUIS IPWIOKEHUH BHYTPU BUPTYaJlbHON MAlMHBL, a TAKKe APYTHe IapaMeTphl:

Create new Android Virtual Device (AVD)

Target:
el
SD Card:
@ size: | 100 {MB v]
OFile: '2 | | Browse
-
Snapshot:
[“JEnabled
Skin:
@Buit-n: | Default (WVGAS0D) v
O Resolution: ] ]
Hardware:
ety oe
Abstracted LCD density 240 =

Max YM application heap size 24

Override the existing AYD with the same name

5
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Y6enumcs, 9To BCe MOTyIHIOCh, Kak xoTenu (1) u mposomxum paboty (2):

Create AVD Cancel

+ Android Virtual Device Manager
List of existing Android Virtual Devices located at C:\Documents and Settingsimike!, androidiavd

AVD Name Platform
~ GAPI-7 2.1

1

API Level
7

Target Name
Google APIs (Google Inc.)

CPUJABL
ARM (armeabi)

Result of creating AVD 'GAPI-7":
Created AYD 'GAPI-7' based on Google APIs (Google Inc.), ARM (armeabi)

processor,

with the following hardware config:
hw led. density=240
vm.heapSize=24

Refresh
~ A valid Android Virtual Device. i‘} A repairable Android Yirtual Device.
X An Android Virtual Device that Failed to load. Click 'Details' to see the error.
Pucynoxk 40
[Ipuino Bpemst 3amyCTUTb SIMYJIATOD:
+ Android Virtual Device Manager = (O)X
Uist of existing &C
AYD Name Target Name Patform 21 Level CPUJABI New...
~ GAPL-7 Google API: (Googl Inc.) 2.1 7 ARM (srmeabi)
1
~ Avald | Arepairable Android
X An Android Virtual Device that failed to Joad, Click 'Details' to see the error,
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BaxHo: nipu MCHOIB30BaHUU PyccKosa3buHbIX Bepcuii OC Windows myTh k paboueMy kataiory AVD
MOJKET BKIIOYAaTh PYCCKHE OYKBBI, YTO MPHUBEIET K HEBO3MOXKHOCTH 3aIlyCKa AIMYIATOPOB. B 3TOM ciydae
MOXHO co3/1aTh Katajgor mis AVD B kopHeBoM karamore aucka (Hampumep, C\AVD) u mnpucBOuTH
nepemenHnoit okpyxenus ANDROID_SDK_HOME 3nadenue sToro myru.

IIpwu 3amrycke smymnsTopa u3 Meremxkepa AVD MOXXKHO TOTIOTHUTENBHO YKa3aTh HEKOTOPHIE TapaMeTphl,
0COOEHHO TTOJIE3HO YTIPaBJICHNE pa3MepaMHy FUTH TDIOTHOCTBIO MHUKCENeH SKpaHa BUPTYaIbHOTO YCTPOMCTBA:
noctaBuB Tanky (1), MOKHO yKas3aTh JKeldaeMblii pasMmep dKkpaHa (2) B gioiiMax, BBIYHCIHTH, IMPH
HEO0OXO0IMMOCTH, TUIOTHOCTH muKcenei (3) Ha ucnonb3yemom mouutope I1K:

Launch Options @

Skin: WYEAB00 (480xB800)
Density: High (240)
Scale display to real size 1

Screen Size (in): | 7 2

e
Monitor dpi: |86
Scale: 0,65

[]wipe user data

Cancel
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IIpu mnepBoM 3amycke Bbl MOMKETE YKa3aTb, CIEAYET JIA OTIPABIAThH AHOHUMHYIO CTaTUCTHKY
ucnoan3oBanus SDK B Google:

Thanks for using the Android
st want to get started but 5
ing an Google, you can help us
improve the Android SDK. These usage statistics lets us measure things ike
active usage of the SDK, and let us know things like which versions of the
SOK are in use and which tools are the most popular with developers. This
Imited data is not assaciated with personal information about you, and is
examined on an aggregate basis, and is maintained in accordance with the
Google Privacy Policy.
Goodle Privacy Policy!
(7] Send usage statistics to Google

you later decide to change this setting, you can do 50 in the"ddms" tool

under “File" > "Preferences” > "Usage Stats",
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Bonee Toro, «momrynate» camble HOBble Bepcun OC Android W oleHHWTh UX (QYHKIHOHAIHHBIE
BO3MOXHOCTH MOXKHO O€3BO3ME3/IHO, TO €CTh JapOM MPOCTO BBIOpaB HyXHYI0 Bepcuto API mpu cozmanun
BUPTYaJILHOTO yCTPOMCTBA.

Onna w3 HenpusTHBIX ocoOeHHocTedl matdopmbel Android ¢ TOYKM 3peHUs] pa3padoTUHKa
3aKJII0YaeTcsli B OOJIBIIOM KOJMYECTBE BBITYLICHHBIX BEPCHH, 3HAUYMTENBHO PAa3IHYaAIOMIMXCSA 10
BO3MOKHOCTSIM. B Hactosmuii MomenT Open Handset Alliance (T. e. Google) HeCKoJIbKO 3aTOPMO3HIa 3TOT
npoliecc, ¥ Ha IaHHBII MOMEHT (uarmMaHckoil Bepcueit siBisiercst 4.0.x. Tem He MeHee, ITpH BHIOOPE YPOBHS
API (API level) muis HoBoro I1O cnenyer yduThIBaTh HaJMYME Y IOJIB30BaTeIeld OOJIBIIOTO KOJIUYECTBO
OTHOCUTENFHO CTapbIX YCTPOMCTB, TaK YTO JJIsl OXBaTa MaKCUMAaJIbHOIO CErMEHTa PBIHKA ONTHMAaIbHBIM
BeIOOpOM siBisieTcs Android 2.1 (monaepxkuBaercst 97% mnporeHToB yerpoiictB ¢ Android).
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file:///C:/AVD

Tak jxe, KaK M B PEAIbHOM, B BHPTYaJIbHOM YCTPOWCTBE CYLIECTBYET OIIACHOCTh Pa3pyIIUTh
(haiiioByI0 cHCTEMY MPH HETPABIIILHOM MPEKpaIIeHHH padoThI (COOE MUTAHUS | T. I1.).
VYcranoska IDE Eclipse

(T

€ Cf Oedpsecey oA
ecCL|PSeCON Starts in less than 3 weeks e, omertns )
hl"‘-zo Register Now! e @ A 08 =@

ﬂ Eclipse IDE for Java EE Developers, 174
(S Tmes Dot

2 Eclipse Classic 3.7.2 11ans

Dowrkoaded 409,008 Tmes  Dutals (Wbt Dimbaasbs
d Eclﬁn |DE for Java Developers 128 M
Q7 FUNCTIONAL
I IC++ D {
@, 'Eacel'u%“ IDE for CIC++ (Includes TESTING
Comrhondes SG4%0 Twrms Detaits

ULTIMATE TOOL

i&  Eclipse IDE for Java and Report Developers, 263 we -
s 040 Tres  Detats

Eclipse IDE for JavaScript Web Developers. 1104
mes b

Cowrioaded 25,002 Twes

0 Eclipse Modeling Tools, 172w8 Installing Eclipse
Dowrkoaded 15,561 Tries  Betalln

. Eclipse for RCP and RAP Developers, 151 va Wesbesrs 1200

7 Dawertonted 6,557 Trmes Dt b Winkdews 6d

‘_ Eclipse IDE for Parallel D {includes Wirdews 32 B0

col nents) 151 MB Wandews 64 B
Cowrhonded 755 Tres Dt

0 Eclipse for Testers soms Windews 12

Cowrlonded 360 Tres  Dtabe Wkdows 6410

] Ectiose for Scout Devalopers, 175 g voveons 3300

S i res | Dot S it
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WnaTerpupoBanHas cpema pa3padotku Eclipse (OBOIBHO CTpaHHOE Ha3BaHWE, MO-aHTIHHCKH
03HaYaeT, B TOM YUCIIC MOMYTHEHHE PacCyIKa) JOCTYITHA JIJIsl 3arpy3Ku Ha O(UIMATIHLHOM CaiTe Mo aipecy
http://eclipse.org/downloads/ u pacnipoctpansiercst B Buze ZIP-apxusa:
B namiem ciyuae moaxoasimuM BapuantoM ssisiercst Eclipse IDE for Java Developers.
ITocre BeIOOpa moaxozsimei st ncronbzyemoit Ha [1K oneparmonnoit cucremsl Bepcun IDE, ms
YMEHBIIICHUS] BPEMEHH 3arpy3KH MMEET CMBICI BHIOPATh €BPOICHCKOE 3epKaJIO caiTa:

« CH . EICUR N

PRl Get it Faster Here
Eclipse

$5 $15 $25
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[Mony4nB HYXHBII apXUB, BBIOMPAECM ITOIXOISIIHN ITyTh Il YCTAHOBKH M PACIIAKOBBIBAEM apXUB:

Extract to:
5 O
Path mode: Password
‘ Full pathnames v \ [ ‘
Overwrite mode: [ 1Show P =zeentd
[Ask before ovenwrite

- Coed ) [_vee_J
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http://eclipse.org/downloads/
http://eclipse.org/downloads/

Vcranoska miaruaa ADT

Hus ycranoBku mnaruHa ADT He TpeOyercsl pydHas 3arpys3ka, OH OyJeT YCTaHOBJICH CHCTEMOM
ynpasnenus riaruHamu Eclipse. Tem He MeHee, Mbl pacCCMOTPHM YCTaHOBKY MOIPOOHO.
3amyctum Eclipse

& Workspace Launcher rg|

Select a workspace

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

5| (o)

[[Juse this as the default and do not ask again

() &=
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Bri6epem HyXHBII TYHKT MEHIO
& Java - Eclipse E[@[EI
Fle Edit Source Refactor Navigate Search Project Run Window 35
L=~ $-0-Q- & G- (@ Weome
' (?) Help Cortents
11l Package Explorer =0 - Search
- ~ - Dynamic Help
= = Key Assist, .. Ctrl+Shift+L
Tps and Tricks, .
4+ Report Bug or Enhancement. ..
Cheat Sheets..,

Check for Updates
2 | Install New Software. ..

[E problems 57 . @| Eclipse Marketplace. .,
0 ltems Aok Edie
ptons Resource  Path
g bd
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[locne ycraHOBKM BBIOpaHHBIX KOMIIOHEHTOB nepe3amyctuM Eclipse
W nactpoum nnarun ADT Ha ucnonb3oBanue yxe yctaHoBienHoro Android SDK.
& Welcome to Android Development . @I[X]

Welcome to Android Development
Configure SDK

To develop for Android, you need an Android SDK, and at least one version of the Android APIs to compile against, You
may also want additional versions of Android to test with,
(O Install new SOK
Install the |atest avalable version of Android APIs (supports all the latest Features)
[Tlnstall Android 2.1, a version which is supported by ~97% phones and tablets
(You can add additional platforms using the SDK Manager.)

1 Target Location: \

(%) Use existing SDKs

Existing Location: \ C:Iandroid—s& \
S

£ 3

[ Fnish ][ coancel |

)

®
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Ha camMke skpana (BbIIE) MOXKHO yBHJIETh, YT0 ADT B COCTOSHMM caM 3arpy3uTh W yCTaHOBHUTH

Android SDK. MsI uconp30Bain pydHyK YCTaHOBKY JUIS YCKOPEHHs Ipolecca (He TpaTwim BpeMsS Ha
oxxkunanue 3arpy3ku SDK).

31



Cpena pa3pabOTKH YCTaHOBJIEHA, TPHIILUIO BPEMsi CO3[aTh MEPBOE MPUIOKEHHE s TIaT(HOpMbI
Android ¥ 3amycTUTB €r0 B OMYJIATOPE.

Cosnanue mepBoro mpuiokenus moa Android

Jnst co3maHus MPUIIOKSHUH B YCTaHOBJICHHOM HAMU Cpejie pa3paboTKu yI00HO UCTIONB30BaTh

DI Run Sares Refwti NavoMe Wt Wi e

Cpan e 1

W@ ™G T [& v

Refrosh
Comait Lrm Loty Te

8- frobserse 0 Javasse | 4 Cuctrntion | () Corache Wil #@-r
Akt
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«MacTep co3aHus HOBOTO MPOEKTax»:
Beioupaem «Android Project»

& New Project , @lgl

Select a wizard —

Wizards:

= General

I = Android 1
&

v_—; Android Sample Project
J{‘T‘ Android Test Project

= Qvs

i (& Java

= Maven

= Examples

LIRS ]

|

S < <R

+

@ - \
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BBogum nms maketa (1) u ums kiacca AKTHBHOCTH(2), KOTOpPBIH OyJeT /Ui HAaC aBTOMATHYECKH
co3man MactepoMm: CO3aHHBIM MPOEKT cpa3y MOKa Mbl HE BHECITH B HETO HECOBMECTHMBI C >KH3HBIO
WU3MEHEHUS SIBIISIETCST PA0OTOCTIOCOOHBIH MPHUIOKEHUEM, TaK YTO MbI €I0 MOXKEM 3aITyCTUTh:

& Java - HelloAndroidWorld/src/com/example/helloandroidworld/HelloAndroidWorld. java - Eclipse
File Edit BGW Source Refactor Navigate Search Project Window Help

= o o RN 5 ag ¢ 0
- T o o v -0 Q- WG

%, Debug F11

z
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Haem nonsts Eclipse, kak ”MEHHO MBI XOTHM 3aIlyCTUTh Ha BBIIIOJIHEHUE HAIll IIPOEKT:
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IIpakTuyeckass padora Ne 3.6. YcTraHOBKa cpeAbl pa3padoTKu MOOWJIBHBIX NPHIIOKEHMI ¢
NpUMEHEHUEM BHPTYAJIbHON MAIIHHBI

Llens paGoTHI: HAay4YHTHCS YCTaHABIUBATH IPOrPAMMHOE OOECIICUCHHE HA KOMITBIOTEP, HOIYYHTh
MPaKTUYECKHUE HABBIKU aqMuHucTpupoBanus OC.

VYcraHoBka 1 HacTpoiika miatdopmel Buptyanusauu Oracle VM VirtualBox

VirtualBox - mporpamma abcosr0THO OecIiaTHast ¥ MOJTHOCTBIO HA PYCCKOM SI3BIKE, YTO JIeNIaeT € OueHb
HPUBIICKATEIBHOM /TSI HCIIOJIB30BaHMS KaK Ha IOMAITHEM, TaK M Ha pabodeM KoMmbloTepe. Briepsrie cucrema
obuta mpenocraBieHa B 2007 r. kommanueil InnoTek B aBYX BapmaHTax — C OTKPBITBIM W 3aKPBITHIM
MCXOJTHBIMU KOJIaMH, TIpUUeM 00e ObUTH OeCTIIaTHBI IPH YCIOBUM HEKOMMEPYECKOro UcTob30Banus. B 2008
r. TwiathopMa OblTa TepeKyIUIeHa KoMItanueil Sun Microsystems, KoTopast  3aHUMaeTcs e€ pa3paboTKoil B
HACTOSIIEE BPEMSL.

[Tnardopma npencrariser coboi cucTeMy BUpTyanu3anuu s host-cucrem Windows, Linux u Mac

OS wu oOecrieunBaeT B3aUMOJIEHCTBHE C TOCTEBEIMH ONEpPAIMOHHBIMA cucteMaMu  Windows
(2000/XP/2003/Vista/Seven ), Linux (Ubuntu/Debian/ OpenSUSE/ Mandriva u mp.), OpenBSD,
FreeBSD, OS/2 Warp.

VYcranoska miardopmsl Oracle VM VirtualBox

Ckauatp 1uatrdopMmy, moAXoAsmIyro mon Bamry cucremy, Bbl  Moxere 1o  cchuike:
http://www.virtualbox.org/wiki/Downloads

[Tocne Toro kak ycTaHOBOYHBIM MakeT Okaszajcs y Bac Ha >KECTKOM JHCKE MOXXKHO MPHCTYIHUTH K
YCTaHOBKE IPOTPaMMBI.

[Mocne 3anmycka nHCTa/UIATOpa BBI yBHANTE MTpHBETCTBEHHOE OKHO. HakMuTe KHOTIKY «Next» 1 B HOBOM
OKHE COTJIACUTECh C YCIIOBUSMU JIMIICH3MOHHOTO COIJIAIICHUs, mocTaBuB (iakok «I accept the terms in the
License Agreement». B cnemyroniem okHe Bam OyzeT npe/ioxeHo BHIOpaTh KOMIIOHEHTHI ISl YCTAaHOBKH U
3a7aTh PAcCHOJIOKEHUE HCIONHIEeMBIX (aiinoB. [1o ymMomdaHuro Bce KOMIIOHEHTBHI YCTAHABIHMBAIOTCS Ha
KECTKHI JUCK (a HAM HY)XHBI BCE), a cama mporpamMma ycraHapiuBaercsi B manky «Program Files» Ha
CHUCTEMHOM Jucke. Ecin jxe BBl XOTHTE 3a/1aTh APYroe pacloiioKeHne, HAKMUTE KHOTIKY Browse u BeiOepute
HOBYIO TIaIIKy JUIS YCTaHOBKHU TIPHIIOKEHHMSI.

Custom Setup

Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

= =~ VirtualBox Application Sun xXVM VirtualBox USB device
=3 ~ | virtualBox USB Support drivers for USB device support.
&3 v | VirtualBox Networking

This feature requires 100K3 on your
hard drive,

Location: C:\Program Files\Sun'\xVM VirtualBox\
Version 2.1.2 l Disk Usage ] [ < Back ][ Next > ] [ Cancel ]
Pucynoxk 54
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Janee mporecc ycTaHOBKH He TOTpeOyeT oT Bac HHKakMx BMeEMATEIbCTB, KPOME pa3pelieHus] Ha
CO3JIaHMS SIPJILIKOB Ha pabodeM cTouie U B MeHIO «I1yck». [1o OKOHYaHUIO YCTAHOBKH MPOrpaMMa 3aImyCTUThCS
aBTOMATHUYECKHU.

Cosznanue v iepBUYHAs HACTPOIKA BUPTYaJIbHOW MAIIUHBI

3amyctum mpmiokenue Oracle VM VirtualBox (mpm ycraHoBke turatdopMbel Ha pabodeM CToe
co3maercs SIPIBIK, KOTOPHIM BBl MokeTe Bocmonb3oBaThes). st cozmanus Bameii mepBoit BUpPTyanbHOM
MAIIIMHBI MEIKHUTE KHOMKY «COo3/1aTh:

®aitn  Mawmma  Cnpassa

;".‘} $ ,.‘} ,___-5 @ geran | @) owwen () [ O o

% % 1

o 0 vaoT  Choooe El obume
R Winxp
Tun OC: Windows XP ¥

m Cncrema
Oow0oras nanaTe: 75276
Npousccop(): 1
Mopaaock 3arpya< CD/OVD-ROM, Kecast
anx, Cetn
VT-x/AMD-V: Brroeses
Nested Paging: Boxmonero
B Ancanei
BuaeonansTo: 128 M6
30-yoxoperee: Buarroneso
2D-yoxoperise Buneo: BrmoNeno
MopT cepaepa yaanseio 3389
ro guowmes:
Cosaate HOBYIO BUPTYAALNYIO MALIMMNY
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[Mpumeuanne. B paccmaTtpuBaemoii 1iatdopMe BHPTyadu3allMd YK€ CYHIECTBYIOT CO3JaHHBIE
BUPTYyaJbHbIC MAIIMHBI, U TIO3TOMY IIPH IEPBOM CO3JaHMU CBOeH BBl He yBUAWTE CIUCKAa BUPTYaJbHBIX
OIEPALIMOHHBIX CUCTEM.

Ilepen Bamu oTkpoeTcs HOBOE OKHO, B KOTOPOM OyIeT COOOLICHHE O 3aIlyCKe MacTepa CO3JaHus
BUPTyalbHOM MamuHbl. Haxkumaem kHomky «Next» ¥ BUAMM HOBOE OKHO, Mpejiararolee BBHIOpaTh HMs
OIEpPAIIMOHHON CUCTEMBI, €€ ceMeicTBO U Bepcuto. Ha puc. mpuBoaurcs Beioop Windows XP, Ho Bel Mmosker
BEIOpaTh MOOYIO U3 JOCTYITHBIX CHCTEM IO CBOEMY BKYCY.

msa MawmHbl v tun OC

BBLANTE 1A ARR HOBOI BHDT YANLHOM MALISS! 1t BHIBEDIUTE THN FOCTEB0M ONEDILIOHHON OICTEN,
KOTOPY'O Bist NASHUDYETE YCTEHOBITS 3 STy MAUMMY.

ViR BMPTYanteoil Mavee oBLINMO OTPKILT S8 NPOTPAMISNI0 ¥ AMMSPATHYIO KOMEMTYPaLS0. 370 s
GyaeT HINONL30BATECH BCEM! KOMNOHENT AN VIrtualBox 275 050IHAREr#IA 2AHHON BUDT YANDHON MWL,

s

WinkP-2
ImoC

Qnepaigonnan cicTena: (Microsoft Windows L] m
X2

Bepaw: |Windows XP E
Windows Me -
Windows NT 4

Windows 2000

| Windows XP (64 bit) !
| windows 2003 Ry

Pucynok 56

ITocne Haxarus kHotiku «Next » Bam OyzeTr npensnokeHo OonpeaennuTh pa3Mep ONepaTUBHON MaMATH,
BBIJICJIIEMON BUPTYaJbHOM MamuH. 31ech BeIOpaHo 1024m0, HO i ctaOuinbHOW paboThl C BUPTYaIbHON
cuctemort Windows XP mocratouno Oyzner u 512m6.

Hanee motpedyeTcsi co3maTh BUPTYAIbHBIA KecTKuid auck. Ecam Bel yxe co3maBanmm BUpPTyabHBIC
JUCKH, MOXKETE HCIIONB30BaTh WX, HO MBI PAacCCMOTPHM HMEHHO TMPOIECC CO3JAaHHWA HOBOTO JIMCKA.
[ToaTBepauM, 4TO CO3/MaBaeMblii HAMH YKECTKHI JHUCK 3arpy30YHBINA, MOCTaBUM (iaakok «Co3aaTh HOBBIH
JKECTKHUH TUCK» U HAXKMEM KHOTIKY «INexty.

Janee mosiBUTCSI HOBOE OKHO, KOTOpOE COOOIIUT Bam, 4To 3amyieHHblid MacTep MOMOXKET B CO3/IaHUN
BUPTYQJIBHOTO JIUCKA, HAKUMAaeM KHONKY «Next» /s mpomosnkeHus pabotsl. B HoBoMm okxHe Bam Oyner
MPEIUIOKEHO BHIOPATh TUI CO3[aBAEMOT0 JUCKA — «IMHAMWYECKH PACIIAPSIONIUKACA o0pa3y» wim «obpa3
(ukcupoBaHHOTO pa3Mepa». PasHHIAa OOBSCHSETCS B CIPaBKE JaHHOTO OKHAa, a OT ce0s 3amedy, 4To
HETIOCPE/ICTBEHHO 3arpy304HBIA JHCK ynoOHee co3laTh (PMKCHPOBAHHOIO pasMepa — 3TO MO3BOJUT Bam
ABTOMATUYECKU OTPAHUYUTH €TI0 pa3Mep, YNPOCTUTh U YCKOPUTh XPAHEHUE, BOCCTAHOBJICHHE U CO3JAHUE
pe3epBHbIX Konui qucka. K Tomy e, Bel Mmoxere co3aars aiist Baiel cucteMbl HECKOIBKO AKECTKUX JIUCKOB
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U BOT YXKe Te, KOTOpble He OyIyT SBISATHCS 3arpy304YHBIMH, YIOOHEe CO37[aBaTh JIUHAMHYCCKU
PaCIINPSIIOIIUMUCS.

B cnenyromem okHe or Bac morpebyercsi BHIOpaTh pacroyOKEHHE CO3[aBaeMOr0 BHPTYaJIbHOTO
JKECTKOTO JMCcKa W ero pasMep. s 3arpy3o4Horo xectkoro aucka ¢ cucremoir Windows XP mocratouno
pa3Mepa ycTaHoBiIeHHOTO 1o ymondanuio (10 ['0), a BOT pacmonoxuts ero ayd4ie BHe Bamrero cucteMHoro
paszena, T.K. He CTOUT HE CTOUT Ieperpykath Bamr peaapHbIiH 3arpy309HbIi JUCK U CO3/1aBaTh Ha HeM (haiiibl
TaKoro pazMepa.

ITociie storo mosiBUTCS OKHO «UTOr», B KOTOpOM OyAeT yKazaH THI, PACIOJOXEHHE W pa3Mep
co3mgaBaemoro Bamu xectroro amcka. Eciaum Bbl cormacHsl co3aTh QUCK C TAKHUMH ITapaMeTpaMH, HAKMUTE
«DuHUI» 1 HAOTIOIANTE 32 MPOIECCOM CO3/IaHUS JKECTKOTO JTUCKA.

ITo 3aBepieHUs CO3IaHUS KECTKOTO JUCKA MTOSBUTCS HOBOE OKHO «TOT, B KOTOPOM OYIyT yKa3aHBI
napameTpbsl co3gaBaeMod Bamu BupTyansHOM Mammsbl. Ecnu Bl He mepeaymand HU IO OJHOMY U3
ONHUCAHHBIX IYHKTOB, HaXuMmaite «DUHUII» U TNEPEXOJAUTE K HACTpOilke ammapatHod dvactu Barueit
BUPTYaJIbHON MAaIIMHBIL.

Wror

Bt COBHPARTECH CO3AATD BUDTYANLHYIO MAUSIHY CO CAGA YWOLLIS! NEDANETDAMY:
Vs WinXp-2

Tun CC: Windows XP

OCHosHan NansTe: 1024M5

3arpy30eeil XECTION anak: WinkP-2.vdi (Oerews1, 10,00 IB)

Ecnit npuiseaessan Botle iHO0PMAIR SepHa, HawmTe KMonKy Owmm, Nocne 37oro ByaeT co3aasa
HOBAR BUDT YANOHAR MALINA.

OBDATUTE BHIMBHIUE, 4TO STH 4 ADYTVE NBPMETDL! COINA-#OA MBI MOKHO SYRET MsnerinTs B nofioe
CPENA C NOMOLLLIO Ananora Cooicrsa, A0CTYN X XOTOPONY MOXMO NONYWTL MEPES MO MNASHOr0 OKM
VirtuaBox.

Pucynok 57
Hacrpoiika annapatHoi 4acTy BUPTYaJbHON MAallIHbI
Urak, Bel co3nany BUpTyaIbHBIH )KECTKUH TUCK, TETeph HAcTala odepe/ib COOpaTh Halll BUPTYaIbHBIN
KOMITBIOTED MOJIHOCTBIO. /Il TOro CHOBa BEpHUTECH K TIIaBHOMY OKHY VirtualBox, B HeM Bl yxe MoxkeTe
YBHJIIETH TOJIKO YTO CO3JaHHYIO BUPTyanbHyt0 MamnHy WinXP-2, a B mosie ¢ mpaBoii CTOpOHBI IPEICTABICHO

5% Oracle VM VirtusEox B e = e S
®aitn  Mawmma  Cnpassa
® i » P [ Y
" 4
Cozaame ca['—.] n =l obupme
Ceodcrea (Ctrl-S) : Wri®-2
T H W xp
v (Good) wn OC ndows 1
%pi ©)Bexncvera (@) Cncrema &
> Oo0oras NanaTe: 1024 M6
AT Mpousccop(ed): 1
3 @ MopaaoK 3arpyaae Ancxkera, COOVD-ROM,
Kecrant ancx
VT-x/AMDY: Bxnovere
Nested Paging: Bxsroveno
B Ancnnen
BuaconanaTh! M
3D -yocoperme: Buncmovero
2D-yCxoperise BAneO: Beaumonesio
Cepsep yaanésoro ant  Bouunoves
nnes:
Hacrponrs eniSpaniyio EnpryansHy1o smatummy

Pucynoxk 58
B kononke cieBa BeiOepem Haury WinXP-2 1 oTkpoem e€ cBOICTBa, I1e KOJOHKA C JIEBOI CTOPOHBI
HAIIOMUHAET AucIieTdep ycTpoiicTB. Ha mepBoii Bkiazake pa3aena «OO0mue» Mbl BUIUM OCHOBHBIE ITapaMeTphl
Hauleil BUPTyalbHOW MalllMHBI:
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[lepeiineM Ha BKJIAAKY [OIOJHUTENBHO U IOCMOTPUM, KakKh€ HACTPOHMKU CHUCTEMbl MBI MOXKEM
IIPOU3BECTH:

— «llanka qyis caumkoBy. Ecnn Ber pasmecTtunu Bamr skecTkuii B cOOCTBEHHOM PacroNOKEHHH, TO
Jy4Ille ¥ 9Ty ManKy IepeHecTH TyAa ke, T.K. CHHMKH UMEIOT OOJIBIION BEC U, ONSTh-TAKH, HE CTOUT
neperpyxartb Bam cuctemHbId uCK. MoOsI peKOMEHAALM — CO3[aBaTh CHUMKH Iepe] KaKIbIM
3HAYUTEJILHBIM MU3MEHEHHEM, KOTOpble BBl XOTHUTE pOU3BECTH B BUPTYAJIbHON CUCTEME, IPUIEM
Jla)ke Ha OAHY BHUPTYaJbHYIO MallMHy BBl MOXXeTe cOo3/1aTh HECKONBKO CHHUMKOB, COAEpPXKAIHX
OTJIIMYHBIE JPYT OT Ipyra HACTPOWKH U YCTaHOBJICHHBIE IPHIIOKCHHUS;

—  «OO6mmit 6ydep oOMeHa» — onpeesieHne Toro, kKak 0yaer paborars Oydep oomeHa mexay Barmeit
host-cuctemoit U BUpTyanbHON MariiHoW. BapruantoB paboTel Oydepa mpeaoCcTaBIeHO YeThIpe —
«BBIKITIOYEHO», «TOJBKO U3 TocTeBoi OC B OCHOBHYIO», «TOJBKO M3 0CHOBHOM OC B rocTeByIO»,
«IBYHAIPaBJIECHHBI». Mbl BbIOEpEM ITOCTIEIHUN BAPUAHT, T.K. 3TO 00ECIIEYUT HAaM MAaKCUMAaJIbHOE
y100CTBO B padore;

— «CMeHHbBIE HOCHTENN MH(POpMAIMK 3aTIOMUHATE U3MEHEHHS B IIporiecce paboThI», TYT Mbl CTABUM
(b1aXkOK B 3HAK COTJIacys, T.K. JaHHAs OIIIUS ITO3BOJIUT CHCTEME 3aIIOMHUTE coctosane CD\DVD-
IPUBOJIOB;

—  «MuHH TynOap» — 3To HeOOoJbIIas KOHCOJb, COAEPIKAIasi AJIEMEHTBI YIPaBICHUS BUPTYaIbHON
MaimpHOH. EE€ syuine nmpuUMeHSATh TONBKO B MOJHO3KPAHHOM pEXHUME, T.K. OHA IIOJHOCTBIO
nyOnmupyercssi TJHaBHBIM MEHIO pabouero OKHa BUpPTyalbHOM MamuHbl. Pacmonarate eé
JEHCTBUTEIHHO JyUIllEe CBEPXY MPOCTO MOTOMY, YTO MOXHO CIy4allHO Ha)kKaTh Ha KaKOH-HUOYHAb
3JIEMEHT YIpaBJ€HUs, MBITAsACh, HAIPUMEP, Pa3BEPHYTh OKHO W3 TaHENIH 3aJad BHUPTyalbHOH
MAIlUHbI.

Ilepeiinem k pa3zeny cucTeMa M Ha MEpBOW BKJIAJKEe MaTepHHCKas IUIaTa MPOU3BENEM CIEeAyIOIIne

HaCTPOUKHU:

—  €CIIM HY>KHO, OTKOPPEKTUPYEM pa3Mep ONepaTUBHOM namsaTu Bamell BUPTyaabHOM MAILIMHBL, XOTS
OKOHYAaTeJIbHO yOeANUTCsI B IPaBUIILHOCTH BEIOpaHHOT0 00beMa Bl cMoskeTe TONIBKO IMocie 3amycKa
BUPTYyalbHOU MalMHbL. BeIOUpaTh pasmep Brl MoxeTe, cxoas n3 00beMa JOCTYIHOM pr3rnuecKoi
namsitd, ycraHosieHHoi Ha Bamem T1K. Hanpumep, npu vanuuuu 4I'6 O3Y ontuManbHbIM OyaeT
BbieneHue 1I'b, T.e. omHON 4YeTBepTOM 4YacTH, YTO MO3BONMUT Bamedl BUpTyaabHOM MallvHE
paboTarh 0e3 MaieHIIINX 3aBUCAHUN;

—  OTKOPPEKTHpYeM MOPSIOK 3arpy3kd - JMCKOBOJ THOKHX TUCKOB («IHMCKETa) MOXKHO BOOOIIE
OTKJIFOYHUTh, & IEPBEIM 00s13aTenbHO moctaBbre CD/DVD-ROM, uT0661 00eciednTh BO3MOXKHOCTH
ycraHoBkH OC ¢ 3arpy3o4Horo aucka. [Ipu 3ToM B poiu 3arpy304HOro A¥CKa MOYKET BBICTYIATh
KaK M KOMIIAKT-IUCK, TaK 1 00pa3 ISO;

—  BCE OCTaJIbHbIE HACTPOMKH OMMCAHBI B JMHAMHUYECKON CIPaBKE CHHU3Y, U UX IPUMEHEHHUE 3aBUCUT
OT ammapaTtHod dvactu Bamiero peansHoro IIK, mpuuem eciu Bpl BbiCcTaBUTE HacTPOUKHU
HenpuMeHuMble K Bamemy [1K cucrema BUpTyaabHON MaIIMHBI TPOCTO HE 3aITyCTHTHCS;

Ilepeiinem k Bkmagke «lIpomeccop», TyT Bbl MoXeTe BBIOpPaTh KOJIHYECTBO IPOILIECCOPOB,
YCTAaHOBJICHHBIX Ha Bamry BUpTyanbHyt0 mMatepuHCKyIO iaty. OOpaTute BHUMaHHE, YTO 3TO OMUUS OyIeT
JIOCTYITHAa TOJBKO TPH YCIOBHM MOJIEPKKH ammapatHoi Buprtyanuzaunn AMD-V mwmm VT-x, a takxke
BurroueHHon o Ol APIC Ha npeapiayiieii BKIIaake.

3nech obpatute Bame BHMMaHue Ha HacTpoiky anmapatHoi Busyanuzanuu AMD-V unn VT-x. Ilepen
BKJIIOYEHHEM 3THX HACTPOEK, HY)KHO BBIACHHUTb, NMOAJECPKUBACT JIM 3TH BO3MOXHOCTH Bam mpoueccop u
BKJIFOUEHBI JIU OHU 110 yMouaHuio B BIOS (Hepenko oHU OTKIIOYEHBI).

Ilepeiinem k pazneny «ucruiei». B nanHom pasnene Ha Bkiagke «Bungeo» Bel MoxkeTe yCTaHOBUTH
pa3Mep maMsATH BUPTYalbHOM BUIEO KapThl, a Takke BKIIOUNTE 2D u 3D yckopeHue, mpuuem BKIro4YeHue 2D
YCKOpEHHs KenarenbHo, a 3D HeobOs3aTensHo. Ha Briagke «Y majeHHbIH quciuieiiy Bel MokeTe BKIIOUNTH
OTIIIUIO, TIPH KOTOPOH Baia BUpTyanbHas MamuHa OyaeT padoTarh Kak cepBep YAaIeHHOro pabovero cToa
(RDP).

IIepexonum k pasgeny Hocutenu. TyT Bbl MOKeTe YBUIIETh CO3/IaHHOM paHee BUPTYalbHbIA KECTKUI
JIUCK ¥ TIO3UIMIO C HAJIHUCHIO IMyCTO. BBIaenseM 3Ty MO3UITHIO U OCYIIECTBIIIEM HACTPOUKY.

[t HacTpoiKU BUPTYaIbHOIO IPUBOAA KOMIIAKT-TUCKOB MOXHO MOWTH IBYMS ITyTSIMHU:

— TepBBId BapuaHT - B packpbiBaromemcs MeHo «llpuBon» BbeiOmpaem Bamr peanbHbI Miu
Buptyanbpblii CD/DVD-ROM (cymiecTByronye B pealbHOW CHUCTEME) M 3arpykaeM B HETO
¢dusnueckuii quck ¢ nuctpudyruBoM Windows XP umu [SO-06pa3, eciiu 910 aMyisTop;

— BTOpPOH BapHaHT - LIEJKAEM 3HAYOK TaK, KaK [MOKa3aHO Ha PHUCYHKE HMXKE U B OTPBIBIIEMCS] OKHE
nobasisiem ISO-00pa3 3arpy3ounoro gucka Windows XP, 3TUM IyTeM MbI U TIOHIEM.
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[Ipumeuanue. B manHOM IyHKTE BBI yKe HE MOXETe BRIOpATh NUCTPUOYTHUB APYroil ONeparinOHHON
cucreMbl, T.K. Bepcust OC yxe Obl1a OmpejielicHa B caMOM Hadalie IpoIllecca HACTPONKH BUPTYaIbHOM
MaIIIHHEI,

Ha pucynke Hmxke mpenacraBieHa nporenypa nobdasneHus [SO-00pa3oB B MEHEKEP BUPTYaTbHBIX
Hocutene. B Hero Brr MoxkeTe BHECTH I1F000€ KOJIMYECTBO O0pa30B pPa3IMYHOIO HAa3HAYCHHS, HAIPHMED,
UTPBI, TUCTPUOYTHUBHI IPUIIOKEHUH, 0a3bl JAHHBIX U TIp., KOTOpEIe BBl cMOXeTe TOTOM OBICTPO MEPEKITI0YaTh
Yepes TIIaBHOE MEHIO OKHa BUpTyanm3anuu VirtualBox.

Aesicrens
- P @
(S e ol © otpexcopvo [F] DR M
Mg Pasmep |
VBoxGuestAdditions.iso 32,01 Mb

Pacnonowesses:  C:\Program Fies\Oracle\VirtuaBox \VBoxGuestAdditons.iso
Noacoenunén K 1 Noscossimes

L _Buéipars [ | Ommena Cnpaexa |

Pucynoxk 59

[anee Bol MoxeTe HACTPOUTH CIAOTHI MOAKIIOUEHUS HAKOTIUTENEH, TSl YIIPOIIEeHUS ONTUCAHUS IPUBOKY
CKPHUHILOTHI, IO KOTOPBIM BBl MOkeTe MpoU3BECTH AEUCTBUS N0 HacTpoike. [1o mpuBBIUKE, s1 yCTaHABIMBAIO
MPUBO/JI KOMITAKT-IUCKOB Kak «IlepBuunbiii MacTep IDE», xecTkuii AUCK, coiepxaliuii 3arpy304Hblid pa3/ed,
kak «Bropuusnslii Mmactep IDE», a 1ONIOJIHUTENBHBIN BUPTYyaJIbHBIN skeCTKUM nUCK «IlepBuunslii cneiis IDE».

Hactpoiika ceTu u ceTeBoro B3auMOIeUCTBUS HE PACCMATPUBAETCA B paMKax JaHHOM CTaTbH, IOATOMY
3aMedy JIMILIb TO, 4TO ceTeBod agantep tuna NAT BKIIOUEH MO YMOJIYAHUIO, & 3TOT0 YK€ JHOCTATOYHO ISt
npefocTaBiienus: Bameld BupTyanbHOi MamiHe noctyna B MaTepHer. Tum BeiOupaemMoro amanrepa J0JKeH
opiTh «Pcnet-Fast III (Am79C973)», T.K. TOJIBKO I ATOrO ajamnTepa MPUCYTCTBYIOT ApaiBepbl B OC
Windows XP.

Paznen COM s moapoOHO HE OMHUCHIBAIO, T.K. TMOJKJIIOYATh K MOPTaM JAHHOTO THUIA YK€ Heuero. B
cinydae eciu Bam Bce ke moTpeOyeTcs MOJIKIYHUTE YCTpoicTBO ¢ uHTepdeiicom RS-232C, To Haubosee
ynoOHBIM Oynet BkIrounTs COM-port BUPTYaabHON MAIIMHBI B PEXHME «XOCT-YCTPOMCTBOY», a B KAUeCTBE
«IIYTH K TMOPTY» HUCIOJIb30BaTh UMs peanbHO nopTa Bamero IIK, koropoe Bbl mMoxere mocMoTpeTh B
JIUCTIETYEPE YCTPOMUCTB.

[lepexoaum k pazneny USB, 3nech craBum 00a JOCTYHHBIX (h1aXkka, a 3aTe€M, UCTONbB3YsSI KHOIIKY C
n3o0paxenueM «Buiaku» USB u «wirocay, 106aBisieM Bce JOCTYITHbIE KOHTPOJUIEPHI.

[Tepexonum Kk pazueny «OOIIKMe HaNKW» U BHIOMpPAEM IMAIlKH, KOTOPBIE HYXKHO ClIeIaTh JOCTYITHBIMH
JUTSL BUPTYaIbHON MaIliHBI

[Ipumeuanue. OOpaTuTe BHUIMaHUE HA JUHAMHUYECKYIO CIIPaBKY CHU3Y — IMEHHO TaKUM 00pa3oM, yepe3
OKHO KOMaH/IHO# CTpOKH, BBl cMOkeTe MOAKIIOUNTE 00IIKe Tanky K Bameit BupTyansHON MalnHe.

Ha sToM HacTpolika anmapaTHoi yacTu Baleli BUPTyaabHOM MalIMHBI 3aKOHYEHA, U MOXHO IIEPEUTH
K YCTaHOBKE ONEPallMOHHON CHUCTEMBI.

Hactpoiika onepaliioHHOM CUCTEMBI BUPTYaIbHOM MalIUHBI

Onucanne yCTaHOBKH OIEPAIIMOHHON CHCTEMBI B CTaThe HE OMUCHIBAETCS, T.K. Ha CaiiTe MpeICTaBICHO
JOCTaTouHO MH(MOpMAIMM O METOAAX M TOHKOCTSX JAaHHOH ONepaluH, MO3TOMY YKaXy IEpBbIi IIar —
BO3BpaIllaeMcsl K IJlaBHOMY OKHY VirtualBox u HaskumaeMm KHONKy «Ctapt».
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R§ Oracle VM VidualEods

©aitn  Mawmma  Cnpasca
A ~ 5 ; I
‘«} Al L;} 37 geram @) Coven [ &P Orvcanme
Cozna™e CeoiicTea | Craes p £ Obume I
_ ) L] Winxp-2
—] (Good) Tun OC: Windows XP
xp{ @eexnovera @) cncrena
Oowonan NanaTe: 1024M6
Wi winxp-2 Mpousccop(sd: 1
3 © Boacrosers MOpRAOK 33rpy3ae fwcxera, COOVD-ROM,
KecTon Qinx
VT-x/AMD-V: Bermonese
Nested Paging: Boxmonero
B Ancnnen
BnaconansTo: 128 M5
30-yocoperme: Besrmoneso
2D-yoxoperise Buneo: BrmoNeno
Cepsep yasnEHOro anc Bosrmones
nnes:
Hauars suinonsenne seiGpantoil SupTyAnsHOR MaLLms
Pucynoxk 60

Haunercst ycranoBka onepanuontoit cucremsr Windws 7 Professional. TTociie 3aBepiiieHus yCcTaHOBKH
Bbl yBunuTE crenyomiee OKHO:

Jns Havana HaM HYXXHO YCTaHOBUTH JIpaiiBephl IJsl BCEX BUPTYaJIbHBIX allllapaTHBIX KOMIIOHEHTOB
Hamrero uptyanpHOro [IK. [[mst aToro B riiaBHOM MeHIO BbIOMpaeM ITyHKT «YcTpoicTBay - «lIpuBombt
ONTHYECKUX TUCKOB» - «VboxGuestAdditions.iso». Bmocnencteum takmm >xe obOpazom Bwl cmoxere
MOJKITIOYUTH K CBOEH BUPTyanbHOH MammHe pusndeckuit CD-ROM wunwm 3arpy3uts [ISO-06pas.

[Mocne noaxmovenus oopaza «VboxGuestAdditions.iso» B manke Moi komnbiorep Bel yBuauTe, 4To B
IIPUBOJI KOMIIAKT-JHCKOB 3arpy»eH JaHHBIA BUPTYAJIBHBIN IUCK — OCTAETCS €0 TOJBKO 3aIlyCTHTh ABOMHBIM
IICJTYKOM JIEBOW KHOITIKU MBIIIIH.

Cam mpoliecc yCTaHOBKY MPOUCXOIUT MpakTHUecky Oe3 Bamero yuactus ¥ TOJIBKO B ciiy4ae, eciu Ber
BKITOUWIH paHee 3D-yckopeHue, To ClieyeT BHIOPAaTh COOTBETCTBYIONINI KOMITOHEHT ISl TOTIOJTHUTEITHHOM
YCTAHOBKH.

B mocneanem okHe mpolecca MHCTALSIIMKA Bam OyaeT mpeioskeHo mepe3arpy3uTh BHPTYAIbHYIO
MaIllMHY - COIJIAIIANTECh, MocTe mepe3arpy3ku Bbl yBuauTe, 4To M300paXKEHUE CTAI0 YeTdye, pa3Mep OKHa
BUPTYaJIbHOM MaIllMHBI U3MEHIETCS AMHAMHYECKH, BKIIOUEeHAa (QYHKIMS MHTETPALlUi MBIIIU U €CTh TOCTYII B
UNurepuer.

JagaiiTe Teneps MOAKIIOYUM OOLITHE MATIKH, YTOOBI MOJIYYUTh BO3MOKHOCTH ITIEPEHECTH B CO3/IaHHYIO
BUPTYaJbHYI0 MAIIMHY HY)XHbIE AJs1 paOoThl (ailjibl U yCTAaHOBUTH HPWIOKEHHS. DTO MOXKHO CHENATh C
MIOMOIIBI0 KOMaHJHON CTPOKH, cilenys crnpaBke VirtualBox, HO s mpuBemy croco0 ¢ HCHOIb30BaHHEM
npoBoauruka Windows. JIjist 3Toro otkpoiite nanky Moii KOMITBIOTED, B TJIABHOM MEHIO BbiOepuTe «CepBHCY»
- «[ToAKITIOYHTH CETEBOM AUCK» U OTKPBIBIIEMCSI OKHE B IMoJIe Tanka BBeaute \\VDOXSrv\nmst_oOieid marnkwu,
T.e. B HameM ciy4dae: \\vboxsrv\Share

[Tocne stux neiictBuil B manke «Moil KoMIblOTep» mosiBUTCS Bamma oOmias mamka, JOCTymHas B
Ka4yecTBe CETEBOTO JIMCKa.

Hagaiite Teneps nmpoBepuM, ecTh a1 y Bac goctyn B UntepHet. s sToro otkpoiite: MeHto «Ilyck» -
«Iporpamme - «Ctannaptabie» - «CMD-koMaHAHast CTpOKa» U B OTKphIBIIEMCs] okHE (puc. 31) BBenute
creayronIyio komasay: Ping ya.ru

Ecnu B pe3ynbrare 0TpaboTKK KOMaHbl BbI BUIUTE, UTO MaKeTh! OTIIPABIICHBI U ITOYYEHBI, TyCTh JaXKe
4acTU4HO, TO Y Bac Bce momyuninocs, u goctyn B IHTepHET BUPTyalbHON MalllMHE 00eCHeyeH.

BeicTphiii gocTy U komdopTHas padora

Hanee xotenock Obl cKa3aTh HECKOJIBKO CIIOB O ABYX BO3MOXHOCTAX VirtualBox, xotopsie momoryT
ycKopuTh Bamry paboTy ¢ BUpTyaabHBIMH MalllMHAMU U CAEIaTh ee KoMpopTHee.

SpAsIk 11 OBICTPOTO 3aMyCKa BUPTYAIbHOM MaIlIiHbI

st 6osee ObIcTporo M ymoOHOTO 3amycka Baieil BUpTyanbHON MalIMHBI CO3JAIUM SPJILIK UMEHHO
[t Hee. Cenath 3T0 MOXKHO CIEIYIOIM 00pa3oM:

a. Illemukom mpaBoil KHOIKY MBIIIU Ha paboueM CTOJIe BHI30BEM KOHTEKCTHOE MEHIO M BBIOEpeM

MyHKT «C031aTh APIIBIKY;

b. B ortkpbiBmieMcss OkHe B moile «YKaXuTe pa3MelleHue oObekTa» BBeaute ' C:\Program
Files\Oracle\VirtualBox\\VBoxManage.exe"
startvm Win7Pro;
B cnenyromem okHe BBeAUTE UMS SIpIIbIKA, HarIpuMep, « Win7Pro» u Haxmure KHONKY «[ 0ToBOY;
€. Ha Bamem paGouem cTosie mOSBUIICS CO3JaHHBIN ApIbIK «Win7Proy, menkaute Ha HeM MPaBoi

KHOITKOM;

Qo
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f.

g.

B oTkpBIBIIIEMCSI KOHTEKCTHOM MEHIO BhiOepuTe «CBOHCTBaY;
B mosiBuBIIEMCS OKHE BBIOEPUTE CMEHUTH 3HAUOK M IOJIe BHIOOpA 3HAYKOB BHIOEpHTE JIIOOOMH
3HAYOK, KOTOPBIN OCUNTACTE HYKHBIM.

Pexxum uHTErpanuu nucriees

B pexume uHTErpamnmu nucriieeB Bel 1erko MoxeTe co CBOero pabodero cToja OpraHu30BaTh JTOCTYII
K pabodeMy CTOJIy ¥ DJIEMEHTaM YIpaBJeHHs BUPTYaJlIbHOI MAalllWHEI, T.€. BCE OKHA, OTKphIBaeMble Bamu B
BUPTYaJbHOM MallnHe, OyAyT OTOOpakaThCsl yxe Ha Bamem pabodyeM crojie, a He B OTAEIHHOM OKHE
VirtualBox. JlanHas (QyHKOWS 3HAYWUTENbHO OOJerdaeT IOCTYH K BHUPTYyaJbHOW MalivHe, €€ SJIeMEHTaM
yIpaBJIeHHS U, yCTAHOBIEHHBIM Ha HEW MPHUIOKeHUIM. UTOOBI BKIIFOUNTH STOT peXKUM BaMm HYKHO B TJIaBHOM
MEHI0O OKHa BHm3yauu3anuu VirtualBox BBIOpaTh MyHKT C COOTBETCTBYIOIIMM Ha3BaHHEM WJIM HaXaTb
couetanue knaBuin «HOST + Ly, rae « HOST» knapuma — nesbiit «Ctrl» (1o ymoadanuto).

IIporpaMma BeITTOITHEHUS paOOTHI

1.

2.

o o

10.

11.

12.

13.
14.

15.
16.

17.

18.
19.

Ckayaiite miathopmy, MOIXOASALIYIO nog  Bamy cucreMy 1O CCBUIKE:
http://www.virtualbox.org/wiki/Downloads

Cosnaiite Ha nucke D: manky DISTRIB. C ykazanHoro mpernojaBareneM CETeBOrO pecypca
ckaugaiite B 3Ty manky 1SO-006pa3 onepannonnoit cucremsr Windows 7 Pro (32 bit).

3amycTuTe HHCTAIIATOP U BHIIOJIHUTE yCTaHOBKY utatdopmel Oracle VM VirtualBox.
Cosnaiite HOBYIO BUPTYyanbHyto Mammuay Win7Pro. Beibepute s HOBOI BUPTYaIbHOM MAIIHBI
o0bem omepatuBHOW mamsatH 1024 MB wu co3maiiTe HOBBIH 3arpy30YHBIA JKECTKHH JIHCK
¢bukcupoBaHHOTO pasmepa emkocthio 25 GB Ha HecucremHoM nucke (mucke D:) Bamero
KOMIIBIOTEPA.

Brinonnure HacTpOWKy anmapaTHOW YacTH CO3/IaHHON BUPTYyaIbHOW MAIIUHBL.

Ha necucremuom mucke (aucke D:) Bamero kommpioTepa co3aaiTe Manky AJs CHUMKOB.
Hactpoiite Oydep oOMeHa MeXIy XOCTOBOW W  BHUPTYaIbHOH  MallMHAMHU  Kak
«IBYHAIPaBICHHBII.

OTKOppeKTHpYHTE TOPSAIOK 3arpy3ku. llepBeim obs3aTenbHo octaBbTe CD/DVD-ROM, 9T00BI
obecreynTh BO3MOXKHOCTh yeTaHOBKH OC ¢ 3arpy3ouHoro aucka. [Ipu 3ToMm B posu 3arpy304HOro
JIUCKA MOXET BBICTYIIaTh KaK M KOMITAKT-IUCK, Tak ¥ oopa3 ISO.

Ha Bxnagke «IIpomeccop» BbiOepuTe KOIMYECTBO IMPOLECCOPOB, YCTAHOBJICHHBIX Ha Bamry
BUPTYaJbHYIO MaTepPUHCKYIO iaty. OOpaTiTe BHUMaHHUE, YTO 3TO OMIUS OyAET AOCTYITHA TOJIBKO
TIpH yCIIOBUHM TIOJACPIKKH arnapatHoi BupTyanu3auuu AMD-V ninn VT-x, a Taxke BKIIOYEHHOM
ommmuu Ol APIC nHa mpenpimymieli Bkiaake. 3aechk oOparute Barne BHHMaHue Ha HAaCTPOUKH
annapatHod Buzyanuzanuu AMD-V wmun VT-x. Ilepen BKIIOUEHHEM 3THX HACTPOEK, HY>KHO
BBISICHUTD, TOJIEPKUBAET JM 3TH BO3MOXXKHOCTH Bamn mporieccop W BKIIOYEHBI JTM OHH TI0
ymomyaauio B BIOS (Hepeaxo oHM OTKITIOUEHBI).

B pasgene «Jucruieit» Ha Bkianke «Bumeo» yctaHoBuTEe pasmep NaMATH BUPTYaJIbHOW
BHUIEOKapThl, a Takxke Bkmouute 2D u 3D yckopenue, mpuyem BkioueHHe 2D yckopeHwHs
JKeJlaTensHo, a 3D Heobs3aTennHoO.

B pasnene “Hocurenn” Beiaenute mosuiuio ¢ Haamuckio “Ilycto” m mobdaBere 1SO-00pa3
3arpy3ounoro arcka Windows 7.

B pa3nene USB nocraBbTe 00a TOCTYITHBIX (IIaKKa, a 3aTeM, UCTIOJIB3YsI KHOIKY ¢ H300paskeHHeM
«Buikm» USB u «ttocay, 100aBbTe Bce TOCTYITHBIE KOHTPOJUIEPEI.

3anycThTe yCTaHOBKY M YCTAHOBHUTE ornepannoHHyto cucremy Windows 7 Pro.

YcraHoBUTE ApaiBepHI TS BCEX BUPTYAIbHBIX alllapaTHBIX KOMIIOHEHTOB HAIIIETO BUPTYaJILHOT'O
[IK. JIns 3TOro B ri1aBHOM MEHIO BBIOEpHTE MYHKT «YcCTpoicTBa» - «lIpuBOIBI ONTHUECKUX
muckoBy» - «VboxGuestAdditions.iso». BmocnmeactBum Takum ke oOpa3zoM Bl cMmoxete
MOJIKJTFOYUTh K CBOeH BHpTyalibHOW MammHe ¢pusndeckuit CD-ROM wunm 3arpysuts [SO-06pa3.
[Mocne mogxmouenus oopaza «VboxGuestAdditions.iso» B manke Moit kommbtoTep Bl yBuaunTe,
YTO B NPHUBOJ, KOMIIAKT-JUCKOB 3arpy>K€H JAaHHBI BUPTYyalbHBIH JAUCK — OCTA€TCsl €r0 TOJBKO
3aITyCTUTD ABOWHBIM HISITYKOM JICBOH KHOIIKU MBIIITH.

Co3spaiiTe sipibIk 17151 OoJiee OBICTPOTO ¥ yI0OHOTO 3ammycka Bareld BUPTyanbHOWM MallliHEI.
[IemukoM mpaBoil KHOIIKK MBILIHM Ha paboyeM CTOJIe BBI3OBUTE KOHTEKCTHOE MEHIO U BHIOEpHUTE
NyHKT «C034aTh SIPIBIKY;

B oTkpeiBIIEMCS OKHE B IMoje «YKaXuTe pasMmenieHne oObekra» BBeaute 'C:\Program
Files\Oracle\VirtualBox\\VBoxManage.exe"

startvm Win7Pro;

B cienyromem okHe BBeIUTE UMSI sipiibika, Hanpumep, «\Win7Proy u Haxxmure KHOIKY «["0TOBOY;
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20.

21.
22.
23.
24.

25.

Ha Bamrem pabodeM cToJjie IOSBHIICS CO3MaHHBIH Spibik «\Win7Proy, menkHuTe Ha HEM IIpaBoOi
KHOTIKOIA;

B oTkprIBIIEMCS] KOHTEKCTHOM MEHIO BbIOepuTe «CBOHCTBAY;

B nosBuBIIEMcs okHe BbIOepuTe 3Ha40K? KOTOpHIi mocunTaeTe HyKHBIM.

Haxwmure kaonky «OK», a 3atem «lIpumeHUTEHY.

BrxutrounTe pekuiM WHTETpalny AUCIDIEEB, BEIOpaB B [ TaBHOM MEHIO ITyHKT C COOTBETCTBYIOIIHM
Ha3BaHHEM.

OdopmuTe OTUET IO MPAKTHIECKOM padore.

IIpakTuyeckass padora Ne 3.7. Cozpanue smyasitopoB. Iloakiarouenue ycrpoiictB. Hacrpoiika
peKuMa TepMHHAJIA

Lenpb pabothl: 3HAKOMCTBO ¢ HHTEPGEHcoM cpebl IporpaMMupoBanus. VzyueHne CTpyKTyphl IPOEKTa

PaccmotpuTe ocHoBHBIE OHATHS Android mpoekTa.

CrtpyKTypa npoekra

3rC—«UCXOHBII KOJ» MPUIOKEHHUS (java-KIacchl)

assets —rmycrast AupeKTopHsi. MOKET HCIOIb30BaThCS ISl COXpaHEHH s Faw-(aiinos.
gen—xpaHWIKIIEe TeHEPHUPYEMbIX CHCTEMHBIX (aitioB. B uwacTHOCTH, 31ech pacroaraercs
daiin R.java, B KOTOPOM XpaHATCS HACHTU(PUKATOPBI BCEX PECYPCOB, CO3aBACMBIX B IPOCKTE
(CTpOKOBBIE PECYpCHI  T.II.).

libs—pasnuunbie GHOTHOTEKH, HCTIOIb3YEMbIE TPHIOKEHHEM

res—pecypchbl MPOEKTa.

AndroidManifest.xml—aoaiin onmcanus mpoekra (mommepxuBaembie Bepcun SDK, Bepcust
MIPUIIOKEHUS U T.11.)

project.properties—adaiin, BKIIOYAIOIINA HACTPOHKH MpoeKTa, Takue Kak build target.

Pecypcel mpoekTa

anim/ Copepxxut XML ¢aiinbl, KOMOIUIHpyeMble B aHUMAIMOHHBIE O0bEKTHI.

color/ Conepxxut XML (aiiiel ONHCHIBAIOIINE I[BETA.

drawable/ Comepsxut pactpossie daiinsl (PNG, JPEG, orGIF), 9-Patch

¢daitnel, u XML ¢ainer, onuceBatompie Drawableshapes wnm  Drawableobjects
BKJIIOYAIOLINE

MHOXECTBEHHBIE COCTOSHUSI(HOPMAaJIbHOE, Ha’KaToe, COCTOSIHUE (POKycCa).

layout/ Conepxutr XML ¢haiisiel onuchIBaromye MakeThl SKpaHa

menu/ Conepxutr XML daiinbl, onpenensiomye MEHIO IPUIOKEHHUS.

raw/ 1511 XpaHeHHs IPOU3BOJIBHBIX (paiiiios.

values/ Conepxur XML ¢aiiel, KoMmuiupyemble BO MHOXECTBO BHIOB PECYpPCOB

(strings.xmlu T.11).

xml/ ConmepxutrXML ¢aiinel KOHQUTYpHpYIOIHE KOMIIOHEHTHl NpuiiokeHus. Hampumep,

XML daiin onpenensrommii 3kpaH HaCTPOEK.

[Tpumep npocreiiniero daiima AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest xmins:android="http://schemas.android.com/apk/res/android"
package="com.example.untitled"

android:versionCode="1

android:versionName="1.0">

<uses-sd kandroid:minSdkVersion="19"/>

<application android:label="@string/app_name"

android:icon="@drawable/ic_launcher">

<activity android:name="MyActivity"

android:label="@string/app_name">

<intent-filter>

<action android:name="android.intent.action.MAIN"/>

<category android:name="android.intent.category. LAUNCHER"/>

</intent-filter>

</activity>

</application>

</manifest>
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Jns Hagana paboTsl Tpebyercs:

— Java Development Kit

— Android Software Development Kit
Android Virtual Device Manager

Tools

Android Virtual Devices \ Device Definitions |

List of existing Android Virtual Devices located at C:\Users\vova\.android\avd

AVD Name Target Name Platfor.. APILe.. CPU/ABI Create... |
]2 Android 4.2.2 422 17 ARM (armeabi-v7a) tart
m t42_small_d... Android4.2.2 422 17 Intel Atom (x86)

D t43 Android 4.3 43 18 ARM (armeabi-v7a)

[ taa Android 4.4.2 442 19 ARM (armeabi-v7a)

Refresh

A\ A repairable Android Virtual Device. 3¢ An Android Virtual Device that failed to load. Click 'Details' to see the error.

Pucynok 61

AVD Name:

Device: Nexus 10 (10.055", 2560 » 1600: xhdpi)

Target: Android 4.4W - API Level 20

| cpu/asr

droid Wear ARM (; i-v7a)

Keyboard:

[
(
(
Skin: [
[
[

7| Hardware keyboard present

Front Camera:

Back Camera:

Memory Options: 3 VM Heap: 128

Internal Storage:

SD Card:

Emulation Options: | = gnapchot [] Use Host GPU
Override the existing AVD with the same name

¢ AVD Name cannot be empty

Cancel ]

Pucynoxk 62
3ananue 1. Co3nanue mpoeKTa MpUIoKEHHUS
3amycrute cpeny nporpammupoBanus B IDE InelliJ Idea
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Pucynox 63

3ampanue 2. Cozmanue MpUIoKeHUH ¢ ogauM skpanoM (Activity) Heobxoaumo co3aats aBa activity u

opranm3oBath nepexon Mexay auMu. Comepkumoe Activity 1 kHomka ¢ mmeHeM btnl

Copmepxxumoe Activity 2: TextView ¢ tekctom «llepemanHblii mapaMeTp: 3HaueHHE MapaMeTpay.

3HAYCHHE TapaMeTpa - MPUHATHIN napamerp u3 Activity 1.

Ipwu 3ammycKke MPUIIOKEHHS [TOJIb30BaTENb JOJDKEH MONaaaTh Ha skpan ¢ Activity 1. ITociie HaxkaTust Ha
KHOIKY btnl HeoOXxomuMo ocyIiecTBuTh mepexon k Activity 2 u mepemaBats mapametp u3 Activity 1. B

Ka4CCTBC 3HAYCHUA NIEPCAaBacMOro rmapameTpa ucCroJIb30BaTb CBOO (baMI/IJ'H/IIO.

Koaa.

Krrouessie kimaccsl: Activity, Intent, Button, TextView.

IIpakTuyeckas padora Ne 3.8. Co3nanue HoBoro npoexkta. Uzyuenue xkona. KommentupoBanue

H3menenue 31eMEeHTOB AU3aiiHa
Hens paboter: M3yunth padoty Android npunoxenuns ¢ 6a30i JaHHBIX.
SQLite

- SQLite—KOMHaKTHaH BCTpanBacMas peIsAIUOHHAaA baza JAaHHBIX C OTKPBITBIM UCXOAHBIM KOJOM.

Tlonnep:xuBaeT IMHAMUYECKOE TUIIM3UPOBAHUEIAHHBIX.

— Bosmoxnasie Tunsl nonei: INTEGER, REAL, TEXT, BLOB.
SQL.iteOpenHelper
AOCTpPaKTHBIC METO/IbI
— onCreate( ) -BBI3BIBAECTCS TIPH ITEPBOM CO3IaHUM 0a3bI TAaHHBIX;
— onUpgrade() -BeI3pIBaeTCS MPH MOTU(DUKAIINN OA3bI JaAHHBIX
Peanmusanus metona onCreate
public void onCreate( SQLiteDatabasedb) {
db.execSQL( "CREATE TABLE"+ TABLE_NAME
+"(_id INTEGER PRIMARY KEYAUTOINCREMENT ,"
+ COL NAME + " TEXT ,"+ COL PHONE + " TEXT) ;") ;
Peanuzarus metoma onUpgrade
@ Override
publicvoid onUpgrade( SQLiteDatabasedb, intoldVersion, intnewVersion)
{
db.execSQL( "DROP TABLE IF EXISTS"+ TABLE_NAME ) ;
onCreate( db) ;
¥
Yrenue u3 0a3pl JaHHBIX
Cursor query( String table, String [ ] columns, String
selection, String [ ] selectionArgs,
String groupBy, String having , String sortOrder)
[Mo3umonnpoBanue Kypcopa
1. moveToFirst( ) -nepemeriaer Kypcop B IEPBYIO 3aITUCh B BEIOOPKE;
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2.
3.

moveTolLast( ) -mepeMeraet Kypcop B IOCJIEIHIO0 3aIIUCh B BLIOOPKE;
moveToNext( ) -mepeMeniaeT Kypcop B CIEAYIOIIYIO 3allUCh ¥ OJHOBPEMEHHOOIPEIEIISET,

cymiecTByeT i 5Ta 3anuck. Meron moveToNext( ) Bo3Bpamaerliye, eciim Kypcop ykasbIBaeT Ha JpPYTYIO
CTPOKY IIOCIIe TIepeMeIieHus, u false’enM Tekymas 3amnuch Oblia MOCIEAHEH B BEIOOPKE;

4.

©oOoNo O

10.

moveToPrevious( ) -mepememniaet Kypcop B MPEIbLIYIIYIO 3aIlKCh;
moveToPosition( ) -mepemeniaet Kypcop B yKa3aHHYIO MO3HITUIO;
getPosition( ) -Bo3Bpaiaet TeKyuii HHACKC MO3UIIUHE Kypcopa.
isFirst() ;

isLast() ;

isBeforeFirst( ) ;

isSAfterLast( ) .

OO0HOBJICHNE U YIallEHUE 3amrcei

11.

intupdate(String table, ContentValuesvalues, String whereClause, String [

] whereArgs)

12.

intdelete ( String table, String whereClause, String [ ] whereArgs)

3aganne 1. HeoOxoauMo co3paTe TNpWIIOKEHHE, B3aUMOJACHCTBYIOIIee C¢ Oa3oil maHHBIX. [lepBoe
aKTUBUTH JIOJDKHO COAEP)KAaTh TpU KHOMKHU. [Ipn HaxkaTuM Ha MEpBYIO KHOIKY JOJDKHO OTKPBIBATHCS HOBOE
aKTHBUTH, BBIBOJIAAIIEE HHPOPMALUIO U3 TAOIHIEI «OIHOTPYNITHUKI» B YOOHOM JUTS BOCHPHUITHS opmaTte.
[Tpu 3anycke NpuIoKeHNsT HEOOXOAMMO:

oL E

Coznats b/l, ecnu ee He cyiiecTByeT.

Coznatp Tabmuiyy «OTHOTPYIITHAKID, COAEPIKAITYIO TTOJIS:

ID;

DdUO;

Bpems no6asieHus 3amcH.

Y nanats Bce 3anmucu u3 b1, a 3aTeM BHOCUTS 5 3amucei 00 0 JHOTPYIIITHUAKAX.

[Ipu HaxxaTHX Ha BTOPYIO KHONKY HEOOXOAMMO BHECTH €IIIe OJTHY 3aIIUCh B TAOJIHILY.

[Tpu HaxkaTHX Ha TPETHIO KHONKY HeoOxomumo 3ameHuTh GUO B mocneqHeld BHECEHHON 3amucy Ha
WanoB NBan BanoBuu.

3amanue 2. Co3gaTh HOBOE OTJEIHHOE MPIIIOKEHUE HA OCHOBE MPUJIOKEHHUS, CO3JAHHOTO B YacTH 1.

Iepeonpenenuts Gynkuuto onUpgrade. [Ipu u3menenuu Bepcuu BJ] HeoOXoauMo yaaauTh TaOIUIy
«OHOTPYIITHUKNY, CO3/IaTh Ta0nuiy «OMHOTPYIIITHUKIY CONEPIKAIIYIO CIIETyFOIINe IO

ogakrwhE

ID;
damunus;
Nms;
Ort4ecTBO;

Bpemst no6aBneHus 3amnucy.

N3meHuTs Bepcuto 0a3bl JaHHBIX.

3aganue 3.

1.
2.

Cospaiite HOBEIM IpoekT MetroPicker.

JlobaBbTe BcriomoraTeibHy0 AKTHBHOCTD ListViewActivity mis oToOpakeHus U BBIOOpa CTaHIMI
METpO, B Ka4eCTBE 3arOTOBKU MCIIOJIB3YHTE pe3ysbTaThl JabopaTopHOil paboTs! «Mcmonp3oBanue
ListView» .

Otpenaktupyiite daiin pasmerku res/layout/main.xml: no6aBpTe KHONIKY BEIOOpA CTAHIIMK METPO,
NPUCBOMB HICHTH()UKATOPBI BUKeTaM TextView u Button mis Toro, 4To0bl Ha HUX MOKHO OBLIO
CCBUIAThCS B KOJIE.

YcranoBuTe 00pabOTUNK HAKATHS HA KHOIIKY B ITABHOW AKTUBHOCTH JUISI BEI30Ba CITUCKA CTAHIINN
Y BBIOOpA HY)KHOW CTaHIIHH.

Harnmmure HyXHBIH 00pabOTYMK [T YCTAaHOBKY BRIOPAHHOM CTaHIIMK METPO B BUKET TextView
poautenbckoir AxtuBHOCTH (Metox SetText Bumpkera TextView mo3BosisieT yCTaHOBHTH
oToOpakaembrii TekcT). He 3a0yapTe 00paboTaTh CHUTyalmio, KOTJa ITOJIh30BATENIb HAXUMACT
KkHOTIKY «Hazam (B 3TOM cilyyae «HUKaKol CTaHIIMU He BBIOPAHO» U IJIaBHAasi AKTHBHOCTB JOJKHA
M3BECTUTH 00 ITOM I0JIb30BATEIIS).

Y6enurecr B pab0OTOCIOCOOHOCTH CO3IAHHOTO TPHIIOKEHHS, MPOBEPHUB PEAKIHIO Pa3IHMIHBIC
JIEHCTBUS MOTEHIMAIBHBIX MTOJIb30BATENCH.

HesBHble HamepeHUs
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10.
11.
12.

13.

14.

15.

16.

17.
18.
19.
20.
21.

HesiBHBIC HaMepeHHsT HCIOJB3YIOTCS JUIs 3aIycka AKTHBHOCTEH JJisi BHINOJIHEHHS 3aKa3aHHBIX
JIEWCTBUHA B YCIIOBHUAX, KOT/Ia HEU3BECTHO (WM Oe3pa3IndHo), Kakas UMEHHO AKTHBHOCTH (U W3
KaKoTo MPUJIOKEHUs) OyAET UCIIOTIB30BATHCS.

ITpu cosmanuu Hamepenusi, koTopoe B AajbHelimeM OymeT mepemano meromy StartActivity,
HEOOX0IMMO Ha3HAYMTH JeiicTBre (action), KOTopoe HYKHO BBIMOJHHUTH, U, BO3MOXKHO, YKa3aTh
URI nmaHHBIX, KOTOpBIE HYXHO 00paboTarh. Takke MOXHO TIepenaTh JOMOJHHUTEIHHYIO
MHQOPMaIUIO ¢ TOMOIIbI0 cBolicTBa eXtras Hamepenms. Android cam HaiimeT moaxoIsmiyro
AKTHUBHOCTH (OCHOBBIBAsICh Ha XapaktepucTukax Hamepenus) u 3anmyctur ee. [Ipumep HEsSBHOTO
BbI30Ba TeJIe()OHHOMN «3BOHUIIKI»:

Intent intent = new Intent(Intent. ACTION DIAL, Uri.parse("tel:(495)502-99-11"));
startActivity(intent);

Jlnis ompesienieHHus TOTO, KaKOil MMEHHO KOMIIOHEHT JIOJDKEH OBITh 3amylleH JUIs BBITOJHECHUS
neiictBuil, ykazanHbix B Hamepenusix, Android ncnonssyetr @unbstpel Hamepennii (Intent Filters').
Hcnonb3ys ®@uinbtpel HamepeHnit, mpuitoyKeHus: COOOLIAIOT CUCTEME, YTO OHU MOTYT BBITIOJHSTD
omnpejeseHHble AeHCTBUS (action) ¢ ompenencHHbIMH AaHHbIME (0atd) mpu ompeneneHHBIX
ycioBusx (Category) mo 3aka3y Apyrux KOMIOHEHTOB CHCTEMBI.

Hns  peructpammu KommoHeHTa Tnpwiokenuss (AktuBHoctu unu CepBuca) B KayecTBE
MOTEHIHANLHOr0 00paboTunka Hamepenwmii, Tpebyercs mobasurh smemeHT <intent-filter> B
Ka4yeCcTBE JIOUCPHEro JJIEMEHTA JJIsl HY)KHOTO KOMIIOHEHTa B MaHudecte NpUIOKeHUs. Y
anementa <intent-filter> wmoryr ObITh yKa3zaHbl CleAyIOLIME JOYEPHUE OIJIEMEHTHI (M
COOTBETCTBYIOLINE aTPUOYThI Y HUX):

<action>. Atpubyt android:name maHHOTO 3JEMEHTa HCIOJB3YeTCs JUIS yKa3aHHs Ha3BaHHs
JIEHCTBYSI, KOTOPOE MOXKET 00Cy)kuBathes. Kax bt @uibtp Hamepenuii 10mKeH cojepxaTh He
MEHee OJTHOTO BJIOKEHHOTO 3ieMeHTa <action>. Eciu He ykasaTh neiicTBue, HU onHO Hamepenue
He OyIeT «IIpOXOAUTEY» depe3 ATOT PuibTp. Y ri1aBHON AKTUBHOCTH MpriiokeHus B MaHudecte
noipkeH ObITh ykasan @unbtp Hamepenuii ¢ aeiicteuem android.intent.action.MAIN

<category>. Coo0I1maet cucreMe, Mpu Kakux 00CTOSATEIILCTBAX JOKHO 00CITY)KUBAThCS JACHCTBUC
(c momomsio arpubyta android:name). Buytpu <intent-filter> mMoxxeT OBITh yKa3aHO HECKOJIBKO
kateropuii. Kareropus android.intent.category.LAUNCHER TtpeGyercsi AKTHBHOCTH, KOTOpast
JKelaeT UMETh «UKOHKY» ISl 3almycka. AKTHBHOCTH, 3allyCKaeMbleé C IIOMOIIBI0 METOoJa
startActivity, o0si3anbl iMeTh KaTeroputo android.intent.category. DEFAULT

<data>. JTaeT BO3MOXHOCTh YKa3aTh THII JIAHHBIX, KOTOPbIE MOXET 00pabaThiBaTh KOMIIOHEHT.
<intent-filter> mosxer comep»arh HeCKOJNbKO 3ieMeHTOB <data>. B srom snemeHTe MOryT
UCIIOJIb30BAaThCs CIEAYIOIINE aTPUOYTHI:

android:host : umst xocrta (Hampumep, Www.specialist.ru)

android:mimetype : o6pabarbiBaeMblIii THIT TaHHBIX (Hampumep, text/html)

android:path : «yte» BHyTpu URI (Hampumep, /course/android)

android:port : mopt cepsepa (Hanpumep, 80)

android:scheme : cxema URI (manpumep, http)

ITpumep yxazanus @wistpa Hamepenuii:

<activity android:name=".MyActivity" android:label="@string/app name" > <intent-filter>
<action android:name="android.intent.action.SEND" />

<category android:name="android.intent.category. DEFAULT" />

<data android:mimeType="text/plain" />

</intent-filter>

</activity>

22.

23.

24,

Ilpu 3amycke AKTHBHOCTH C TOMOIBIO Merozia StartActivity nesBHoe Hamepenue oObIMHO
MOIXOJUT TOJBKO ofnHOW AxTuBHOCTH. Ecnmm mist manHoro HamepeHus moaxonsiT HECKOJIBKO
AKTHBHOCTEM, IOJIB30BATENIO IPEJIaraeTcsl CIMCOK BAPHAHTOB.

Omnpenesenne TOro, Kakne AKTUBHOCTH ToaxoaaT aas Hamepenns, nassiBaetrcs Intent Resolution.
Ero 3amaua - ompenmenuts Hambonee moaxojsanire PunsTpbl Hamepenuii, nmpunHamjexariye
KOMIIOHEHTaM YCTaHOBJICHHBIX MPWIOKEHUN. JJI1 TOr0 HCIOJIB3YIOTCS CIEIYIOINE TPOBEPKHU B
YKa3aHHOM TIOpSJIKE:

IIpoBepxka aeiictBuii. Iloce 3TOro mara ocTaroTCs TONbKO KOMIIOHEHTBI ITPUIIOKEHUM,Y KOTOPBIX
B ®unerpax Hamepenuii ykazano neiicreue Hamepenus. B ciydae, ecnu neiictsue B Hamepenuu
OTCYTCTBYET, COBNaJIEHIE NPOUCXOANT i BeceX OunbTpoB HaMepeHnii, y KOTOPBIX yKa3aHO XOTs
OBI OJTHO JeiiCTBHE.
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25.
26.

27.

28.
29.

30.

31.

32.

IIpoBepka kareropuii. Bce kareropuu, umeromuecs y Hamepenus, 10KHbI

npucytcTBoBaTh B @uinbTpe Hamepenuii. Ecu y Hamepenust HeT kateropuii, To Ha JJaHHOM JTarie
€My COOTBETCTBYIOT Bce PunbTpsl Hamepenuid, 3a 0THUM HCKITIOYCHUEM, YIIOMHUHABIIMMCS BBIIIIE:
AKTHUBHOCTH, 3allyCKaeMble C IOMOINBI0 Merona startActivity, o0s3aHbl HMETh KaTETOPHIO
android.intent.category.DEFAULT, Tak kak HamepeHwuro, UCIOIB30BaHHOMY B 3TOM Cliy4ae, IO
YMOJTYaHUIO TIPUCBAMBACTCS JJAHHAS KATETOPHS, IaXKe €CITU pa3padOTUMK HE YKa3al HUYETo SIBHO.
W3 3T0ro UCKIIOYEeHNUs, B CBOIO OUEpEeb, €CTh UCKIIOYEHUE: €C Y AKTUBHOCTH MPUCYTCTBYIOT
JeCTBHE

android.intent.action.MA.IN u kareropust android.intent.category. LAUNCHER, emy e tpebyercst
uMeTh Kateroputo android.intent.category. DEFAULT.

ITpoBepka naHHBIX. 34€Ch MPUMEHSIOTCS CIEAYIONINE IPaBHIa;

Hamepenue, He comepxamee Hu URI, HM Tina maHHBIX, TPOXOIUT depe3 OUIBTP,ECIIH OH TOXKE
HHUYETO MEPEUYHCICHHOTO HE COJCPIKHUT.

Hamepenune, kotopoe umeer URI, HO He comepKUT THIl NAaHHBIX (M THO AAHHBIX HEBO3MOXKHO
ompenenuts 1o URI), mpoxoaut gepes @unstp, eciu URI Hamepenus cosmamaer ¢ URI @unsrpa.
D10 crpaBeTUBO TOIBKO B ciyvae Takux URI, kak mailto: wm tel:, koropbie He cchutaroTcst Ha
peanbHbIe JaHHBIC.

Hawmepenne, conmepkamnee Tum HmaHHBIX, HO He comepxkamee URI momxommt Tompkomis
aHanornyHsix GunetTpoB Hamepenuid.

Hamepenue, coneprkaiiee u T aaHHbix, 1 URI (Mim eciii THI JaHHBIX MOXET OBITh BBIUMCIICH
u3 URI), mpoXoauT 3TOT 3Tam npoBepKH, TOIBKO €CIIM €ro THIT IJAHHBIX IPUCYTCTBYeT B DuibTpe.
B atom ciiyyae URI nomken coBnanats, m1u60(!) y Hamepenus ykasan URI Buga content: wwu file:,
a'y ®unerpa URI He ykazan. To ecTb, mpeamnonaraercs, 4To eclii y KoMIoHeHTa B @uibTpe ykazaH
TOJILKO THIT IaHHBIX, TO OH moaaepskuBaet URI Buma content: v file:. B cimygae, ecnu mocie Beex
MPOBEPOK OCTACTCS HECKOIBKO MPUIIOKEHHHN, MOJIH30BATEIIO TPEJIIaraeTcsi BRIOPATh MPHUII0KECHUE
camoMy. Eciam noaxoasmux NpuiioKeHui He HailnieHo, B BeinycTuBlIeld HaMepenrue AKTUBHOCTH
BO3HMKaeT MckimtoueHue.

3ananen 5.
Moaudunupyiite npoext MetroPicker criemyrormm o6pazom:

1. Jlo6aBbTe TJIaBHOE MEHIO B AKTHBHOCTH, OTOOpPaXKaroIIy CIHCOK CTaHIMM MeTpo. B MeHro
JOJDKEH OBITh OJWH TMYHKT: «BEPHYThbCS». MEHIO co3JaiiTe JWHAMHUYeCKH B Koje,0e3
HCII0JIb30BaHUS CTPOKOBBIX PECYPCOB.

2. JluHaMHUYECKH CO3/aiiTe KOHTEKCTHOEe MeHIo jutst [pencrasienus TextView, otobpaxaroriero
BBIOPAaHHYIO CTAHIIMIO METPO TTIaBHOH AKTHBHOCTH. BBIOOp ITyHKTa MEHIO JIOJKEH cOpackIBaTh
BEIOpaHHYIO CTAHIIUIO.

3. Hnsa riaaBHOW AKTHBHOCTH CO3JIaliTe OCHOBHOE€ MEHIO M3 JIByX ITYHKTOB: «COPOCUTBH» H
«BBIATHY. Peanu3yiiTe Hy)Hble QYHKIIMU TIPU BEIOOPE STHX ITyHKTOB.

4. TloBTOpuTe peanu3anuio M.I. 1, 2 u 3 ¢ TOMOIIBIO PECYPCOB, OMICHIBAIOIINX MEHIO.

3aganue 6.

1. Co3snaiire HoBbiii Android nmpoekr ListViewSample.

2. B karaore res/values cosmaiite ¢aitn arrays.Xxml ¢ JaHHBIMHU TOTyYEHHBIMH Y TIPETIOAaBATENS.

3. B karanore res/layout cosmaiite ¢aiin list item.xml ¢ JaHHBIMH TONyYEeHHBIMH Y
nperoiaBaTes.

4. Moaudunupyiite metoy onCreate Bamieii AKTUBHOCTH:

@Override public void onCreate(Bundle savedInstanceState) {

super.onCreate(savedlnstanceState);

Resources r = getResources();

String[] stationsArray = r.getStringArray(R.array.stations);

ArrayAdapter<String> aa = new ArrayAdapter<String>(this, R.layout.list item, stationsArray);

setListAdapter(aa); ListView

Iv = getListView();

}

Nsmenure 6a30BbIi Kinacc AktuBHOCTH ¢ ACtivity Ha ListActivity.

3ammycTuTe IpUIIOKEHHE.

7. JIns peakuuy Ha KIMKH TIO0 OJEMEHTaM CIHCKa TpedyeTcs Jo0aBUTh 00pabdoTIMK
TakorocoOwITHs, ¢ moMoIiko Metoaa SetOnltemClickListener. B kauectBe 06paboTunka Oyaer
MCIIONIb30BaThCs aHOHUMHBIN 00BeKT Kiaacca OnltemClickListener. To6aBbTe cieayrommii Ko

oo
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B HY>KHO€ MECTO!

Iv.setOnltemClickListener(new OnltemClickListener() {
public void onltemClick(AdapterView<?> parent, View v,
int position, long id) {

CharSequence text = ((TextView) v).getText();

int duration = Toast. LENGTH_LONG;

Context context = getApplicationContext();
Toast.makeText(context, text, duration).show();

}
H:

8. 3amycTuTe MPUIOKEHUE U KITOKIMKANTE)» IO CTAHIUSIM METPO.
3ananue 7. «/cronp3oBaHNe yIPaBIAIOMINX SIEMEHTOB B ITOJIb30BATEIHCKOM HHTEpdEiice»

IToaroroBka
1. Co3snaiite HOBBIM mpoekT ControlsSample.
2. Orpenaktupyiite ¢aiin res/layout/main.xml tak, 9ro06bl OCTAJICS TOIBKO KOPHEBOW 3JIEMEHT

LinearLayout. B Hero B qanbHeiinieM OyayT 100aBIsAThCS HEOOXOJUMBbIC TOYSPHUE HIICMEHTBHI:

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" android:layout
width="fill parent" android:layout height="fill parent" android:orientation="vertical" >

</LinearLayout>

Hcronp3oBanue rpadymdecKoil KHOITKH

Jl1s1 vcrronb30BaHus H300paKEHMSI BMECTO TEKCTa Ha KHOIIKE IIOTPEOYIOTCS TPH H300paskKeHHS TS TPEX
COCTOSTHMI KHOIIKHM: OOBIYHOE, BbIOpaHHOe («B (Qokyce») W Haxaroe. Bce 3T Tpu u300pakeHUs c
COOTBETCTBYIONUME COCTOSIHHSIMH OTIACHIBAIOTCSI B ogHOM XML daiine, KOTOPHIA HCHONB3yeTCs s
CO3/1aHUS TAKOU KHOIIKH.

1. Ckomupyiite HyXHBIE HW300pakeHHsI KHONKH B Karamor res/drawable-mdpi, mist oGHOBIEHHS
CIHCKa COJICPKUMOTO KaTaiora B EClipse Mo)xHO MCIOIb30BaTh KHOTIKY F5.

2. B artom ke karamore coszzaiite ¢aiin smile button.xml, onuceIBaronuii, KaKHe U300pAKEHUS B
KaKnX COCTOAHHAX KHOIIKHU HY>XHO MCIIOJIb30BATh!:

<?xml version="1.0" encoding="utf-8"?>

<selector xmlIns:android="http://schemas.android.com/apk/res/android">

<item android:drawable="@drawable/smile_pressed" android:state_pressed="true"/>

<item android:drawable="@drawable/smile_focused" android:state focused="true"/>

<item android:drawable="@drawable/smile_normal" />

</selector>

3. JloGasbte smement Button Baytpu LinearLayout B daiine pasmerku res/layout/main.xml:

<Button

android:id="@+id/button"

android:layout_width="wrap_content" android:layout_height="wrap_content"
android:background="@drawable/smile_button" android:onClick="onButtonClicked"
android:padding="10dp" />

4. O6parute Buumanue Ha arpuoyT android:onClick= "onButtonClicked", ykassiBaroruii, Kakoi MeTo1
13 AKTUBHOCTH 6yz[eT HMCIIOJIb30BAThCS KaK O6p360qu/IK Ha)XKaTUA HA JaHHYIO KHOIIKY. Hob6aBbTe 3TOT MeTO,
B AKTUBHOCT:

public void onButtonClicked(View v) {

Toast. makeText (this, "Kuormka naxkara”, Toast. LENGTH_SHORT).show();

¥

5. 3aHyCTI/ITe MNPUIOKCHHUE W I[OCMOTPHUTEC, KaK HN3MCHACTCA I/I306pa)K6HI/I€ KHOIIKM B
Pa3HBIXCOCTOAHUAX, a TAKKEC KaK (1)}/HK[II/IOHI/IpyeT O6p360TT-II/IK Ha)XXaTHsd Ha KHOIIKY.

Hcnons3oBanue Bumkera CheckBox

1. [oGasbre snement CheckBox suytpu LinearLayout B ¢aiine pasmerku

res/layout/main.xml:

<CheckBox

android:id= "@+id/checkbox"

android:layout_width="wrap_content" android:layout_height="wrap_content"
android:onClick="onCheckboxClicked"

android:text="Br10epu mens" />
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2. Arpubyr android:onClick= "onCheckboxClicked" ompenensier, xkakoii Meron w3 AKTHBHOCTH
OyIleT UCIOJIb30BaThC Kak 00pabOTUMK HaXKaTus Ha BUKET. Jl00aBbTE ATOT METOT B AKTUBHOCTD:

public void onCheckboxClicked(View v) { if (((CheckBox) v).isChecked()) {

Toast.makeText(this, "Otmeueno”, Toast. LENGTH_SHORT).show();

Yelse {

Toast.makeText(this, "He ormeueno”, Toast. LENGTH_SHORT).show();

¥

}

3. 3aHyCTI/ITC IIPUIIOKECHUE U ITIOCMOTPUTE HA ITIOBEACHUEC yekOOKca B Pa3HBIX CUTYyallHAX.

Ucnonw3oanue Bumkera ToggleButton

JlaHHBIN BHUIDKET XOPOIIO MOAXOAUT B Ka4eCTBE aIbTEPHATHBBI PATUOKHONKAM M dekOOKcaM, Koraa
TpC6yCTC$I MEPECKIIFOYATHCA MEXOY ABYMSL B3aNMOHNCKIIOYaIOIIUMHN COCTOSTHUSIMH, HaIpuMmep,
Bxiroueno/BBIKTIOUEHO.

1. JTo6aBbte amement ToggleButton Buytpu LinearLayout B daiine pasmerku res/layout/main.xml:

<ToggleButton  android:id=  "@-+id/togglebutton"  android:layout width= "wrap_content"
android:layout_height="wrap_content” android:textOn="3sonokx Bxmouen" android:textOff="3Bomnok
seikiroden” android:onClick="onToggleClicked"/>

2. Atpubyt android:onClick= "onToggleClicked" onpenensier, kakoii Mmeton U3 AKTUBHOCTH OyaeT
MCIOJIB30BaThCsI KaK 00pa0OTUYMK HaXKaTHs Ha BUIDKET. Jl00aBbTe STOT METO B AKTUBHOCTD:

public void onToggleClicked(View v) {

if (((ToggleButton) v).isChecked()) {

Toast.makeText(this, "Bxmoueno”, Toast. LENGTH_SHORT).show();

}else {

Toast.makeText(this, "Beixmogeno”, Toast. LENGTH_SHORT).show();

}

¥

3. 3anmycTHUTe NPUIIOKEHHUE U TTPOBEPHTE €ro PyHKIIMOHUPOBAHHE.

Hcronp3oBanue Bumkera RadioButton

PaI[I/IOKHOHKI/I HCIIOJIB3YIOTCA JJIA BI)I60pa MCXKAY pa3IMYHbBIMU B3aUMOHNCKITIOYAaOIMMHU BapHaHTaMU.
Jnst co3manHust rpyIbl PaJMOKHOIIOK HCIIONb3yeTcs daeMeHT RadioGroup, BHyTpH KOTOPOTO pacioiaratoTes
aneMentsl RadioButton.

1. JloGaBbTe ciieayromnye sIeMeHThl pa3MeTku BHyTpH LinearLayout B daiine res/layout/main.xml:

<RadioGroup

android:layout_width="fill_parent"

android:layout_height="wrap_content"

android:orientation="vertical" >

<RadioButton

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

android:layout_width= "wrap_content" android:layout_height= "wrap_content"
android:onClick="onRadioButtonClicked" android:text="Co6auka" />

<RadioButton

android:id="@+id/radio_cat"

android:layout_width="wrap_content" android:layout_height="wrap_content"
android:onClick="onRadioButtonClicked" android:text="Komeuka" />

<RadioButton

android:id= "@+id./radio_rabbit" android:layout_width="wrap_content" android:layout

height="wrap  content” android:onClick="onRadioButtonClicked

android:text="Kpomux" />

</RadioGroup>

2. To6asbTe MeTo onRadioButtonClicked B AKkTHBHOCTE:

public void onRadioButtonClicked(View v) { RadioButton rb = (RadioButton) v;

Toast. makeText(this, "BriOpano xuBoTHOE: " +rb.getText(),

Toast. LENGTH_SHORT).show();

¥

3. IlpoBepbTe pabOTy MPHUIIOKEHUSI.

Hcnons3oBanue sumxkera EditText
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Bumxer EditText ucrmonmp3yercss aas BBOAa TEKCTa IOJIb30BAaTEIEM. Y CTAHOBJICHHBIH Ui 3TOTO
BHJDKETA 00pabOTIMK HaKaTHH HA KHOIIKH OyIeT MTOKa3hIBaTh BBEJACHHBIN TEKCT C TIOMOIIBIO T 0ast.

1. JIo6aBbTe anement EditText Buyrpu LinearLayout B daiine pa3meTku

res/layout/main.xml:

<EditText

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

android:layout_width="fill_parent"

android:layout_height="wrap_content"

android:hint="Bseaure umsa"/>

2. Jlnst 06pabOTKH BBEICHHOTO TIOJIBb30BATENIEM TEKCTA J00ABbTE CIEAYIOINIA KO/ B KOHIIE METO/IA
onCreate. O0patute BHUMAaHHUE, STOT 00pabOTUYHK, B OTIMYUE OT MPEIBIAYIINX, UCIIOJIL30BAHHBIX HaMH,
BO3Bpaiiaet 3uaueHue true wiu false. Cemantuka 3Tux 3HaYCHUI TpaAUIMOHHA: {rUE 03HAYAET, YTO COOBITHE
(event) obpaboTaHo 1 oI HUKAKUX eHCTBUI He TpeOyeTcs, false o3nayaeT, uro coObITHE HE 00pPabOTaHO
9TUM 00paboTynkoM W OyleT TmepelaHo CIeAyIomUM oO0padoTuMkaM B Ienodke. B Hamem ciyuae
pearupoanue mpoucxoaut Tonbko Ha Haxarne (ACTION_DOWN) knonku Enter (KEYCODE_ENTER):

final EditText userName = (EditText) findViewByld(R.id.user name);

userName.setOnKeyL.istener(new View.OnKeyL.istener() {

@Override

public boolean onKey(View 2 int keyCode, KeyEvent event) {
if ((event.getAction() == KeyEvent. ACTION DOWN)

&& (keyCode == KeyEvent. KEYCODE_ENTER)) {

Toast.makeText(getApplicationContext(), userName.getText(),
Toast. LENGTH_SHORT).show();
return true;

return false;

3. 3BamycruTe NMPUIOXEHHUE U IPOBEPHTE €ro paboTy.

4. JHo6aBbTe KHOMKY «OYUCTUTH» B pa3METKy W HAHUIIUTE 00pabOTUYHK, OUHUIIAIONINA TEKCTOBOE
noste (ucmob3yiite metox setText sumkera EditText)

5. TIpoBepbTe pabOTy MPUITIOKEHHS.

IIpakTuyeckast padora Ne 3.9. O6padoTka coObITHI: OACKa3KH. O0padoTKa COOBITHI: IBETOBAs
unaukanus. IloaroroBka cranaapTHbIXx MoayJeid. O0padoTka coObITHII: MepeKJTIOYeHHe MeXKTy
IKpaHAMH

Llens pabotsr: Coznanue 00paboTunkoB coObITHH. M3yunTs padoty ¢ notokamu. Hayunrtscs paborats
¢ mynbTEMeua Qaitnamu. M3yants padoty ¢ kinaccom AsyncTask

['maBHBIN 1 OOBIYHBII TOTOKU

AcHWHXpOHHBIE TOTOKH B Android

AsyncTask-3To cnenuanbHplii  aOCTPaKTHBIA KJAcC, NPEIOCTABISIOUIMAN HAOOpP METOJOB Ui
peanu3anuu:

* onPreExecute-ms pazmerienns naunuainsupytomiero koga (Ul motok)

* dolnBackground-zist pa3merieHus TSHKEIO0ro Kojia, KOTOPBIN Oy/eT BBIMOIHATHCS B IPYTOM IIOTOKE

* onProgressUpdate-mst urdopmupoanus o nporpecce (Ul moTok)

* onPostExecute-mis 00paboTKu pe3yJibTaTa,

Bo3BpatienHoro dolnBackground(UI moTok) u BcrioMoratenbHbIX METOJIOB

* isCancelled-mis moyuenust napoOpMauK 00 OTMEHE 3a1a4K

* publishProgress-mis nepeBona coobuienust o nporpecce B Ul MOTOK C MOCIEAYONIMM BBI30BOM
onProgressUpdate

IMocnenoBarenbHOCT  BbIMOMHEHUs:  MetomoB  AsyncTask — onPreExecute  doInBackground
onPostExecute

publishProgress

onProgressUpdate

[paBuna ncnons3oBanus AsyncTask:

O0bekt AsyncTasknomxken ObiTh co3nan B Ul-otoke
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* MeTtog execute momkeH ObITh BeI3BaH B Ul-moToke

* MeTtoz executeMoskeT ObITh 3aITyIIeH TOIBKO OJWH Pa3

* He Be3niBaiite metomsl onPreExecute, doInBackground, omPo31Execuleun onProgressUpdate
Ilepenaua nanapix B AsyncTask

OO0OBsBIIsIEM KIace

Class MyAsyncTaskextends AsyncTask<String, Integer, Long>{

}

* TlepBsrit mapamerp HCTIONb3YETCS METOIOM dolnBackground protectedLong
dolInBackground(String... urls)

* Bropoii mapameTp HCTIONB3YeTCS METOI0M onProgressUpdate
protectedvoidonProgressUpdate(Integer... progress)

* Tpernit napaMmeTp ucnoiab3yercs meroaom onPostExecute

protectedvoidonPostExecute(Longresult)

[TpomexxyTo4HbIE JaHHBIC

[TocnenoBaTenbHOCTh NEHCTBME AN Tepenavyd MPOMEKYTOUYHBIX JAaHHBIX B OCHOBHOH MOTOK
MIPOTPaMMBI:

* B metone doInBackgroundserzeiBaem meton publishProgress

* B merone onProgressUpdate oOpabaTeiBaeM nepemanHbiii B publishProgress mapameTp W BBIBOJUM
mporpecc

Meron get

* Bo3Bpamaer pe3ynbraT BeinonHeHus Metoaa dolnBackground

* BeeiBaercs uz Ul moToka

MyAsyncTaskat = newMyAsyncTask();

result= at.get();

3amanwme 1. PazpaboTraTs MOOHIBEHOE PHUIIOKEHNE, COCTOSIICE U3 YEThIPEX activity.

[Mocne 3amycka MpUIOKEHHUS TTOJIb30BaTENb JOJDKEH MONaaTh Ha SKpaH ¢ activityt. Ha qanHoM skpane
JOJDKHO OBITH MPEACTAaBICHO MEHIO, COCTOSIIIEE U3 YEeThIPEX KHOMOK. BBICOTa KHOMOK /JOJKHA COCTABISThH
20% ot BBICOTHI 3KpaHa. PaccrosHue Mex Iy kKHOTKaMu - 2%. [lepBast 1 mociemHsst KHOMKA JTOJKHEI OBITH Ha
paBHOM pacCTOSIHUM OT KpaeB 3kpaHa. LllupuHa kHOMIOK 75%, BEIpaBHUBAaHUE ITOCEPEAHHE.

[Mocne HaxkaTHsl HA TIEPBYIO KHOTIKY TIOJIB30BaTENb JIOJDKEH MEPEXOHTh K activity2, ero BHEITHHUN BUJT
npeJicTaBiIeH Ha puCyHKe 64. BepcTka o/mKkHa OCYIIECTBISThCA ¢ MCIoNib3oBanueM LinearLayout, mmpuna
KHOTIOK JTOJDKHA 33]1aBaThCsl B IMTPOLIEHTAaX OT NIMPUHBI 3KpaHa.

Pucynox 64
[Mocne HaxkaThsi HAa BTOPYIO KHOIIKY B activityl mojp30BaTenb JOJDKEH MEPEXOAUTh K activity3, ero
BHEIIHUI BHJI TPEJCTAaBICH Ha pHCyHKe 65. BepcTka JOIKHA OCYIIECTBISTHCS C HCIIONB30BAHUEM
RelativeLayout (He ucnons3oBars LinearLayout).
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@ myapp2

Left 50% Right 50%

Center_left Center Center_right

Bottom

= = =

Pucynox 65
Tpetss kHOMIKA B activity ] qomkHa co3aaBath activity3. BHenrHui By activity3 nmpeacraBieH Ha puc.66

@1 myapp2

Pucynox 66

KHomka nomkHa OBITH BBIPOBHEHA MO HEeHTPY dkpana. L[Ber o6Boaku kHomku #505050. TommuHa
00BOJIKM B COOTBETCTBHH C MecsiieM Baiero poxkaenus (ot 1 mo 12). Paguyc ckpyrnenus 24dp. Lser pona
skpana #FFFFFF. Ilpu Ha)xaTuu Ha KHOTIKY €€ IBET JOJKEH U3MEHSATHCS Ha CBETJIO0-3€JICHBII.

HaxaTre Ha 4eTBepTYyIO0 KHOIKY B activityl JOJKHO MPUBOAMUTE K 3aKPHITHIO TPUIIOKCHHS.

3ananue 2. Paccmorpute npuMep nepeaayn aaHaeix. MyAsyncTaskat = newMyAsyncTask();

at.execute("url1", "url2");

dolnBackground(String... urls)

3ananue 3. PaccMoTpuTe puMep BBIBOA TPOMEKYTOUHBIX JTaHHBIX.

@Override

Protected void doInBackground(String... urls) { try{

int cnt=0;

for(Stringurl: urls) {

// oOpabaTeiBaeM MEPBBI MapaMeTp

// BBIBOAMM MPOMEXKYTOUHBIE PE3yIbTATHI

cnt++;

publishProgress(cnt);

¥

TimeUnit. SECONDS.sleep(l);

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

return null;

}
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@Override

protected void onProgressUpdate(Integer... values) {

super.onProgressUpdate(values); tv.setText("o6pa6oiaHO " + values[0] + " mapamerpos");

}

3amanwme 4. [IpoBepbTe mpuMep CO3MaHMS MMPOCTON aCHHXPOHHON 3a/1aun

public class MainActivity extends Activity{ MyAsyncTask at;

TextView tv;

public void onCreate(Bundle savedinstance State) { super.onCreate(savedinstanceState);
setContentView(R.layout.main);

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

MyAsyncTask at = new MyAsyncTask();

at.execute();

¥
}

3ananue 5. Ha ocHOBaHMY N3YYE€HHBIX IPUMEPOB Pa3padOTaTh MPHIIIOKEHIE COXPAHSIONIEE CTATUCTHKY
MIPOUTPHIBAEMBIX TIECeH Ha paauo Merabaiit. s coxpaHeHHs IECHH U Ha3BaHMUS HEOOXOIUMO CcO31aTh 6a3y
JTAaHHBIX, COJIEPIKAILyI0 TaOIHILy CO CIEAYIOIUMHU MOJIIMU:

- ID

— MHcnonuurens

— Hasganue tpeka

— Bpewms BHeceHus 3anucu

[Ipu BKIIFOUEHUH TPWIOKEHUS HEOOXOIMMO MPOU3BOANTH MPOBEPKY MoakitoueHust Kk MaTepHeTy. B
CITy4ae ecii MOKII0YeHNEe OTCYTCTBYET - BRIBOAUTH BCILIbIBaroIIee coodmenue (Toast) ¢ mpexynpexaeHnem
0 3aIyCKe B aBTOHOMHOM peXXHMe (IOCTYIEH TOJIBKO IPOCMOTpP BHECEHHBIX paHee 3amuceit).

ITocne BKiIIOUEHUS MPUIIOKEHHNE JOKHO TPOU3BOANTH ACHHXPOHHBIH ompoc cepBepa ¢ nHTepBaioM 20
cekyHn. Ecnm Ha3zBaHWe TpeKka HE COBIAAAET C MOCJETHEH 3ammuchio B TaOIWIle HEOOXOIUMO MPOU3BECTH
3anuch B b/I.

URL agapec, Mo KOTOPOMY MOKHO MOJTYYUTh HH(OPMALIUIO O TEKYIIEM TPEKE U HCIIOTHUTEIIE:

http://media.ifmo.ru/api get current song.php

®dopmar Bo3BpamaeMbIx JaHHBIX - JSON.

B cityuae ycrieniHoro BHIIIOTHEHUS 3aIpoca pe3yabTaT OyIeT UMETh BUL:

{""result": "success", "info" : “Hcnonuurens - Ha3Banue tpeka" }

B cnyuae ommOku API BepHeT cieqyromryro CTpoKy:

{"result": "error", "info" : "Uudopmarus o6 ommndke" }

s yenemHoro B3aumoeiicteus ¢ API npu oOpaiiieHuu Kk cTpaHuile HEOOXOAUMO MepeIaBaTh JOTHH
(login) n maponbs(pa88’Neorii) kak POST- napamerpsl.

login: 4707login

password: 4707pass

[TpunosxeHue TOHKHO CoAepKaTh aKTUBUTH, IO3BOJIAIOIIEE TPOCMATPUBATH BHECEHHBIE B 0a3y JTaHHBIX
3aIUCH.

3ananue 6. Pabora ¢ BHemHUME (aiinamu.

Pa3paboraTh MOOMIbHOE PUIIOKEHHUE, TTO3BOJISIONIEE MMOJIH30BATEN0 ACHHXPOHHO CKaYMBaTh (Daiibl
)KypHaia Hayuno-texHndeckuit BecTHUK. Daiinbl XpaHsarcs Ha cepBepe B popmare PDF u pacmonoxeHs mo
azapecy: http:/ntv.ifmo.ru/flle/journal/unentudukarop sxypranadil’

He st Bcex ID uMeroTcst skypHaITbI, TO3TOMY HEOOXOAMMO TIPETYCMOTPETh COOOIIEHHE 00 OTCYTCTBUN
¢aiina. B ciyuae ecnu Qaiin He HaiiieH, OTBET OT cepBepa OyAeT coaepsKaTh IMIaBHYIO CTPaHUILY CaiTa.

Omnpexpenuts CymecTByeT JiM ¢aill MOXHO 10 BO3BpAallacMOMY CEPBEPOM 3arojioBKy (mapamerp
content-type).

IIpumeps! ccplTOK:

http://ntv.ifmo.ru/file/journal/1.pdf - Bo3spamien PDF ¢aiin

http://ntv.ifmo.ru/file/journal/2.pdf - daiin He Haiinen, Bo3BpalleHa ri1aBHast CTPaHHUIIA caiTa

@Dalinbl TOJKHBI XPaHUTHCSA Ha YCTPOICTBE B IAIKE, CO3/1aBAEMOM MPU IIEPBOM 3aIyCKE ITPUIIOKECHUS
(IyTh 10 TaNKK ¥ €€ Ha3BaHUE ONPEAEINUTE CAMOCTOSATENBHO).

ITociie okoH4aHus 3arpy3ku (haiijga JO/HKHA CTAHOBUTHCS IOCTYIHON KHOMKa «CMOTPETh» M KHOIKA
«Y nanuTh.
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http://media.ifmo.ru/api_get_current_song.php
http://ntv.ifmo.ru/file/journal/%d0%b8%d0%b4%d0%b5%d0%bd%d1%82%d0%b8%d1%84%d0%b8%d0%ba%d0%b0%d1%82%d0%be%d1%80_%d0%b6%d1%83%d1%80%d0%bd%d0%b0%d0%bb%d0%b0.pdf
http://ntv.ifmo.ru/file/journal/1.pdf
http://ntv.ifmo.ru/file/journal/2.pdf

[Ipu Ha>xaTuK Ha KHONKY «CMOTPETH» NOJIKHO POUCXOIUTh OTKPBITHE COXPAHEHHOI'O Ha yCTpOicTBE
¢aiina. [IpenycMoTpeTh OMIMOKY, €CJIM Ha YCTPOMCTBE HE YCTAHOBIICHO IPUIIOKEHHE, OTKpbIBatomiee PDF
¢aiinsl. [Ipy HaXxXaTHK Ha KHOTIKY «Y JAJIUTHY 3arpy:KeHHbIN (paiin JomKeH yaansiTbes ¢ yCTPOHCTBA.

IlpakTuyeckass padora Ne 3.10. Ilepemaua gaHHbBIX Mexkay wmoayiasamu. TecTrupoBanme
MOOMJIBHOIO NpuiIokeHUusl. OnTuMHM3anMsi MOOM/IBHOIO NPWJIOKEHHMs NOLIATOBBIA AJrOPUTM
TeCTHPOBAHNA MOOMJIBHBIX TPUJIOKEHHI

Lenp pabotsl: [IpoBecTr TecTupOBaHKE CO3AaHHOIO NPUIOKEHHS U BBIIIOJIHUTD €r0 ONTUMH3ALNIO

Ob6ecneuenne kauecta (QA, oT anrnmiickoro - Quality Assurance) siBiseTcss HEOThEMIEMOM YaCThIO
JKU3HEHHOTO IIMKIA pa3paboTKH JIOOBIX MPHIOKEHHWH, BKIoyas MoOwibHBIE. K coxkaneHuio, MHOTHE
VIIYCKAaIOT U3 BUAY KPUTHYECKHE OCOOEHHOCTH TECTHPOBAHUS MOOWIBHBIX MPHIOXKEHUH, KOTOPHIE 4acTo
MPUBOIAT K cOOsM, OITMOKaM B paboTe MPHUITOKEHHS U TIOXOMY KaueCTBY O0CIYKUBAaHUS KIIHCHTOB.

YroOb1 00eCeunTh yCIEIHYI0 pa3padoTKy JTH000T0 NPUIIOKEHHS, CIISIHATHCT- TECTUPOBIIUK TOTKEH
NPUHUMATh Y4acTHe BO BCEX dTamax pa3pabOTKH - OT CO3/JaHMs KOHICNIMH W aHanu3a TpeOOBaHHH, IO
co3laHus crenuduKanuil TeCTUPOBAaHUS M BBILYCKAa I'OTOBOrO Ipoaykra. OOecredueHne KauecTBa TaKkKe
ABJSIETCSl KJIFOUEBBIM 3JIEMEHTOM B IIOCIEAYIOIIUX, IIOCJIE IMPOXOXKACHUS 3TAloB pPa3paboTKH, 0030pax
MPOTrPaMMHOTO IPOYKTA.

OpHako 9acTo OBIBAET CIOXKHO ONPENENUTh, C YEro HauyaTh OPraHU3alMIO IPOLEcca TeCTUPOBAHUS
MOOMJIBHOTO TpuiiokeHus. st 6ecripobIeMHOro TECTUPOBAaHMS MBI PEKOMEHIYEM IMPOCTO BBIIOJHHUTH
JIEBITH YKa3aHHBIX HUXKE IATOB.

[aBaiiTe paccMOTpUM 0COOEHHOCTH TECTUPOBAHUS MOOMIIBHBIX TPUIIOKCHUM.

MK )KU3HU COPUHTOB

Oran 1: [InanupoBanue

Korga stam pa3paboTku MpUIIOKEHUS TTOYTH 3aBEPILICH, BbI JODKHBI CHOBA IMOCTABUTH Iepe]] coOoi
BOIIPOC - YE€ro BBI NBITAETECH AOCTUYb Pa3pabOTKOIl JaHHOTO NPUIIOKEHHSI U KaKUE y BaC €CTh OTPAHUYEHHUSL.

BbI O/KHBI OTIPENETUTD CIIEAYIOIIEE:

— B3zaumonelcTByeT JIM Ballle IPHWIOKEHHUE C APYTUMH NPUIIOKEHUSIMHU?

— Hackonpko ¢pyHKIMOHAIBHBI BCE BO3MOXHOCTH IPHIIOKEHHA?

— SlBnsercs M TecTHpyEeMoe MOOMIIbHOE MTPHIIOKEHUE HATUBHBIM, Mobile- web unu rubpuaHbm?

— OrpannyeHa 1M 33j1a4a TECTHPOBAHUS TPUWIOKEHHS TECTUPOBAHHUEM TOJNBKO BHEIIHETO
uHTepdeiica?

— Crost 1 331241 Ha TeCTUpOBaHKE OdKeH 1a?

— KaxkoBa nomxHa GBITE COBMECTUMOCTE C Pa3IMYHBIMU OE€CIIPOBOAHBIMU CETAMU?

— Kak cuinpHO maHHBIE NPWIOKEHHS M CBOOOIHOE IMPOCTPAHCTBO, 3aHUMAEMOE UM, 3aBHCAT OT
0c0OEHHOCTEH HCITOIB30BAHUSI TPHUIIOKEHUS ?

— Hacxkonbko ObICTpO 3arpykaeTcs Ballle MPUI0KEHUE, HACKOIBKO OBICTPO MPOUCXOAUT CEPHUHT 1O
MEHIO MTPHUIIOKEHUS B er0 QyHKIUIM?

— Kak Oyzner oOpabaTeiBaThCS BO3MOKHOE YBEIHMUEHHE HATPY3KU Ha TIPUIIOKEHHE?

— Bnusror nu pasnuuHbBIe U3MEHEHHUS B CTATyCe M COCTOSHHMM TeiedoHa Ha paboTy MOOHMIBHOTO
TIPUIIOKEHUSA?

Yb6enurech, 4TO Bbl JOTOBOPUIIMCH C KOMaHAOH TECTUPOBILMKOB O POJIM KaXKAOTO U3 HUX U O BALIUX
OKHJIaHUSX OT Mpoliecca TeCTUPOBaHMA. B KOHILIE KOHIOB, OOIIEHHE SBISIETCS KIOYOM K IOJJIEPXKAHUIO
MIpaBUJILHOM paboueii cpepl B KOMaHIE.

[IpaBuibHOE IOHUMAaHUE POJIEH U 3aj]a4 TaK)Ke OTHOCUTCS U K MOMEHTY MPOTIHMCHIBAHUS CITHCKA TECT
keiicoB. Best komanga QA 10ypKHA MOJAEPKUBATD U OOHOBIISITH 3TOT JOKYMEHT € OTYETaMH 110 TECTUPOBAHMIO
BceX (YHKIIUH, pean30BaHHBIX Ha TPOTSHKEHUH BCETO Mpoliecca pa3padoTKH.

Oran 2. Onpenenenue HEOOXOIUMBIX THIIOB TECTHPOBAHHS MOOMIBHBIX TIPUIIOKEHHH

Ilepen tecTupoBaHMEeM JTIOOBIX MOOWJIBHBIX NPHIOKEHMH OIpENeNUTe, YTO HMEHHO B JaHHOM
MOOMJIFHOM  IPHUJIOKEHWH BBl XOTUTE€ TNPOTECTUPOBaTh: HA0OpP (GYHKUMOHAIBHOCTH, YAOOCTBO
UCIIOJIb30BaHHUsI, COBMECTUMOCTh, IPOU3BOIUTEIHLHOCTh, 0€30ITACHOCTH U T. 1. Ha 3TOM ke 3Tare nMeeT CMBICI
BBIOPATh METO/IBI TECTUPOBAHUSI MOOMIIBHOT'O TIPHIIOKEHHSI.

Onpexenure, Ha KaKKe 1eJIEBbIE YCTPOHCTBA HAMIPABICHO JaHHOE MPUIIOXKEHHE, U KaKue TPeOOBaHUs K
(GYHKIIMOHATY CIIelyeT IPOBEPUTD.

Bbl Takke JIOIKHBI OINpPENENUTh, Kakue IelieBble YCTPOWCTBA HYKHO BKIIOYHTH B CITHCOK
TECTUPOBAHHUSL.

Brbl MOjkeTe caenath 3To CIEAYIOMNM 00pa3oM:
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—  BbrsicHuTB, Kakue ycTpoicTBa OyneT Moaaep:KUBaTh MPUI0KEHHE;
— Onpexpenuts, Kakas BEpcUsl OMEPALMOHHONW CHUCTeMBI OyIOeT caMoil paHHEH M3 TeX, 4TO
HOJIEPKUBAIOTCS TIPHIIOKEHUEM;
—  BrpisButThs Hanbonee momyspHbIE MOJIETM MOOUIIBHBIX YCTPONCTB y LENIEBOW ayAUTOPHH;
—  Onpeaennuts HAOOP HE OCHOBHBIX (IOTIOTHUTENBHBIX) YCTPOMCTB C SKpaHAMH Pa3HbIX
—  pa3MepoB, MOTEHIHUAIBHO MOJAEPKUBACMBIX TPUIIOKEHHUEM;
—  PemmnTs, Oyzmere A BBl MCIONB30BaTh AJIST TECTHPOBAHHUA (U3MUECKUE YCTPOWCTBA WIIM HX
IMYJIATOPBI.
Oran 3: TecToBble cay4an u pa3paboTKa CIEHAPUEB TECTUPOBAHUS MIPHUIIOKESHUS
[ToaroToBbTE NOKYMEHT, OIMCHIBAIOIIMI TEeCTOBBIE ciy4au (test cases) Al KaKIOH TECTUPYEMOM
¢GbyHKIMH 1 GYHKIIMOHATEHOCTH.
Tarxke Tmepes HadaloM TECTHPOBAaHUS BaKHO OIPEHCIUTHCA, KaKOe COYETaHHWE PYyYHOro U
ABTOMATHYECKOTO TECTUPOBAHHS Bbl Oy/A€TE IPUMEHSITB.
[Ipu HEOOXOAMMOCTH MOATOTOBLTE OTAEIbHBIE HAOOPH! PYUHBIX TECTOBBIX CIIy4acB U CLIEHAPUEB AJIS
ABTOMAaTHYECKOT0 TECTUPOBAHMSA U aJalTUPYHTE UX COTJIACHO TPEOOBAHUAM IIPOCKTA.
Oran 4: PydHoe 1 aBTOMaTHYECKOE TECTHPOBAHHE
Temepp mpuUIIIO BpeMs AJsl BBINOJHEHUS PYYHBIX M aBTOMAaTH3MPOBAHHBIX TeCTOB. PaHee, Ha
OpeIbIAYIIUX 3Tanax, Bbl YK€ ONPENeNININ, KaKUe TeCThl W CKPUITHI UCHOJIb30BAaTh W MOATOTOBHIIM HX.
Temepb, Ha TEKylleM OJTare, Bbl BBHINOJIHSETE 3alyCK TECTOB JUIS IMPOBEPKH MEXAaHH3MOB OCHOBHOM
(YHKIMOHAIBHOCTH, YTOOBI YOSTUTHCSI B OTCYTCTBHUH MTOJIOMOK.
ABTOMAaTH3UPOBAHHOE TECTUPOBAHNUE MOOMJIBHBIX MPUIOKEHHH XOPOIIO 3KOHOMHT BpeMsl U Ipyrue
pecypchl TECTUPOBLIUKOB.
Oran 5: TecTupoBaHue 103a0WINTH U OETa-TECTUPOBAHUE
IToce Toro, kak 6a30BBIN (PYHKITHOHAI ITPOTECTUPOBAH, HACTAJIO BpeMs yOSIUTHLCS, YTO MOOHILHOE
NPUIOKEHHUE SIBJSIETCSl OCTATOYHO IPOCTHIM B HCIIOJIB30BaHMM M OOECHEYHBAET YAOBIECTBOPUTEIbHBIN
MOJIb30BAaTENLCKUI  OMBIT. Ha »3TOM 3Tame HEOOXOJUMO TOAJCPKUBATh COOTBETCTBHE MAaTpHIlE
KpoccraTGopMeHHOCTH, YTOOBI 0OECTICUNTh OXBAT TOJB30BaTeNe PasIHUYHBIX IUIATPOPM, TOCTUTHYTHIN
OeTa-TecTepamu.
[Tpumep MaTpHLIbI TOAAEPKKH pa3HbIX Bepcuit miatdopmsl 10s
[Tocne Toro, kak mpuiokeHHe OyNeT MPOTECTHPOBAHO BHYTPH KOMIIAHHMHU, BbI CMOXKETE BBITYCTHTH
0eTa-BepCHIO MPUIIOKEHUS HA PBIHOK.
TectupoBaHue COBMECTUMOCTHU
MoOunbpHbIE YCTPOWCTBA Pa3IMYalOTCS B 3aBUCHMOCTH OT IUIATQOPMBI, MOJETU M BEPCHH HX
OIepaLMOHHON CUCTeMBbl. BakHO BBIOpATh TaKOE MOJAMHOKECTBO YCTPOHCTB, KOTOpOE OyIeT COOTBETCTBOBATH
BaIlIeMy IPUIOKEHHIO.
TecTupoBaHHUE MOJIL30BATENHLCKOTO HHTEpDetica
[Tonb30BaTENLCKUI OMBIT SIBIISIETCS KITIOUEBBIM JJIEMEHTOM, MPH TECTUPOBAHUMW MPHIIOKEHUs. Beapb
Hallle TIPUJIOKEHUE pa3pabaThiBacTCd MMEHHO JUIsI KOHEUYHBIX ITOJIb30oBaresieid. Bam ciemyer xauecTBEHHO
MPOBEPUTH YA0OCTBO UCIIOIB30BAHMUS MTPHUIIOKEHHS], HABUTAIMIO 110 €0 dJIEMEHTaM M KOHTEHT. TecTtupyiite
MEHIO, OTIIIUH, KHOIIKH, 3aKJI/IKH, UICTOPHIO, HACTPONKH W HABUTALIMIO TIPUIIOKEHUSI.
TectupoBanue unTEpdetica
TecTtupoBaHue MyHKTOB MEHIO, KHOIOK, 3aKJIaZI0K, HICTOPHH, HACTPOEK W HABUTALMH 110 IPUIIOKEHHIO.
TectupoBaHue BHEIIHUX (HPaKTOPOB
[MpunoskeHust st MOOMJIBHBIX YCTPOMCTB HE OyIyT €MUHCTBEHHBIMH TPWIOKEHUSIMHU HA YCTPOHCTBE
nojb3oBatens. Bmecte ¢ BammMm OpuiokeHHEM OyIyT YCTaHOBJICHBI MPUJIOKEHUS OT CTOPOHHHUX
pa3paboTInKoB. BO3MOXKHO JieCATKH Takux NpuiiokeHuid. Cie1oBaTellbHO, BallleMy MPUIOKESHUIO MPUAETCS
B3aWMOJICHCTBOBATh C ITHMH CTOPOHHHUMH TPWJIOKEHHUSIMH M TpepbiBaTh padOTy pa3NuuHBIX (QyHKIHN
YCTPOMCTBA, TAaKWX KaK Pa3iMyYHbIE TUIBI CETEBBIX MOJKIIOUEHMH, oOpamenue k SD-kapre, TenedoHHbIE
3BOHKH M Apyrue QyHKINHU yCTPOHCTBA.
TecTtupoBaHHue JOCTYIIHOCTH
MOoOWIIBHBIME ~ yCTPOMCTBAMH ~ MOTYT MOJIb30BaThCS Pa3fMYHBIE JIOAW C OrPaHUYCHHBIMHU
BO3MOXHOCTSMU. [10 3TOM npuurHe BayKHO MPOTECTUPOBATH BO3MOKHOCThH Pa0OTHI C IPUIIOKEHUEM JIFO/IEH ©
JAIGTOHU3MOM, HApYNICHUSIMH CIyXa, MPOOJeMaMH TMOXKHUIIOTO BO3pacTta W JAPYTMMU  BO3MOXKHBIMU
npobiemamu. Takoe TECTHPOBAHKE SBIISIETCS] BAXKHOM YacThIO OOIIET0 TECTUPOBAHNUS F03a0MIIHTH.
Ortan 6: TecTupoBaHKE NPOU3BOIUTEIILHOCTH
MoOubHBIE YCTPOUCTBA MPEJOCTABISIOT JUIS MPHIOKEHUH MEHBIIUH 00beM MamsiTH U MEHBIIYIO
JIOCTYITHYIO MOIIHOCTh IpOoIeccopa, YeM CTaloOHapHbIe KOMIBIOTEPhl H HOYTOYKW. [lo 3TO¥ mpuunHe B
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paboTe MOOWJIBHBIX TPWIOKEHUH OYeHh BakHa S(PQPEKTHBHOCTH WCIIOJIB30BAHUS TIPEIOCTABISICMBIX
pecypcoB. Bam crnemgyeT mpoBepuTh paboTOCIIOCOOHOCTh TECTUPYEMOTO TPHIIOKEHHS, N3MEHUB COETMHEHUE
¢ 2G, 3G na WIFL, npoBepuTh CKOpOCTh OTKJIMKA, MOTpeOJIeHHE 3apsiia OaTapen, CTAOMILHOCTh pabOTHI U T.
.

PexoMeHayeTcst IPOBEPATH MPUIOKEHHWE HA MPEIMET MACIITa0MPyEeMOCTH MPUMEHEHUS W HaIH4dhe
BO3MOJKHBIX TIPOOJIEM C TTPON3BOAUTEIHHOCTHIO.

B pamMkax 3TOro sramna BaXHO MPOUTH U HArpy30YHOE TECTHPOBAHHE MOOHILHOTO MTPUIIOKEHUSI.

OYHKIIMOHATEHOE TECTHPOBAaHNE

OYHKIMOHAIIBHOCTh TPHUJIOKEHHS MOJDKHA OBITh IONHOCTBIO MpoTecThHpoBaHa. Ocoboe BHUMaHHE
CIeZlyeT yIeTUTh YCTaHOBKE, OOHOBJIECHUSIM, PErHCTpallid M BXOAY B CHUCTEMY, OoOecledeHuro, paboTe co
cnenupuiecKkuMu QYHKIUSIME yCTPOICTBA H COOOLICHUSIM 00 OLIHOKaX.

OYHKIMOHAIIFHOE TECTHPOBaHWE MOOWIBLHOTO MPWIOXKEHHs, TO OoibIieil 9acTh, MOXKET OBITh
BBINOJTHEHO TAaK K€, KaK BbI BHITIOJIHWIM OBl €ro AJIs JII000Tro APYroro THma mnpuioxkenus. [lo atoii npuumnne
MBI He OyJeM BIaBaThCS B MOAPOOHOCTH 3TOrO THMa TecTupoBaHUs. OmHAaKo cieayeT ykaszaTh o0JacT,
KOTOpBIE UMEIOT 0C000€ 3HAYCHHE A1 MOOWIIBHBIX TPHIOKCHHA.

NwmetiTe B BUIY, 9TO (PYHKIMOHAIFHOE TECTHPOBAHWE OJDKHO BKIIOYATh B CE0SI TECTHPOBAHHUE BCEX
(GYHKIMIA TPUIIOKEHUS ¥ HE JIOJDKHO OBITh U3JIMITHE COCPEAOTOYCHO Ha KAaKOW-TO OJHOHM (pyHKIINH.

Oran 7: ATTecTallHOHHOE TECTHPOBAHKE M TECTHPOBAHKE 0€30MACHOCTH MPUIOKEHHUS

be3omacHocTh W KOH(MOUACHIMATHHOCTh JAaHHBIX HMEIOT OrPOMHOE 3HA4YeHHWE B Halle BpeMsl.
[Nonk3oBaTenu TpeOyIOT, 4TOOBI BCsS MX MH(GOPMAITUS XPaHUIACh 0€30MaCHO U KOH(PUICHITUAIEHO.

Ybenurech, 4TO TECTHPyeMOE MPHIOKECHHUE HAJEKHO 3alUIICHO. BEHIMONHUTE TPOBEPKY Ha
BO3MOXHOCTb BHeApeHus: SQL mHBbEKUUHA, Ha BO3MOXKHOCTh IIEPEXBAaTa CEAHCOB, aHAIM3a JAaMIIOB JAHHBIX,
aHanm3a naketoB U SSL tpaduxka.

OueHb BaXHO TMPOBEPUTH OE30MACHOCTh XpaHWIUIA KOHOUACHIMATLHBIX JaHHBIX Ballero
MOOWJIBPHOTO TPHJIOKEHUS M €r0 MOBEJNEHHE B COOTBETCTBHU C PAa3IMYHBIMUA CXEMaMH pa3pemieHui s
YCTPOMCTB.

[ToMumo mpoBepku Oe3yclOBHOTO MHM(pPOBaHUS WMEH IOJNb30OBaTeleld W mapojeid, 3amaiite cebe
CJIeTyIOIIHE BOTIPOCHI:

— Ectb mu y npunoxenus ceprudukaTsl 6€30macHOCTH?

— Hcnonesyer n npuiiokeHre 0e30macHble CeTeBbIE MPOTOKOIBI?

—  CymiecTByIOT M Kakue-T1u00 OrpaHHYEeHNs], HAPHUMEP KOJMYECTBO MOIMBITOK BX0/Ia B CUCTEMY JI0
OJIOKMPOBKH TIOIB30BATENEH?

Ortan 8: TecTupoBaHue ycTpoicTBa

BeimosnHuTe TECTHI MO TEM ajirOpUTMaM, KOTOPHIE BBl paHee MPOMHCAIM B TECTOBBIX CIIydasX U
CIIEHApUAX TECTHPOBAHUS HA BCEX OIPENIEICHHBIX IUIsi TECTHPOBAHUS YCTPOMCTBAax, B OOJNaKe W / WIH Ha
(hU3MYIECKNX yCTPOHCTBAX.

Otan 9: KOHTPOJIBHBIN 3TAll U pe3oMe

OTOT STan BKIOYAET B ce0sl MOJApOOHOE H MOTHOE TECTHPOBAHUE - OT PAaHHUX UTEPATHUBHBIX JTAIOB
TECTUPOBAHMS JI0O PETPECCHOHHBIX TECTOB, KOTOPHIE BCE €Ille MOTYT IOTPe0OBaThCSA ISl CTAOMIN3AlluU
paboThI MPUIIOKEHUSI U BBISIBICHUS HE3HAUYNTEIHHBIX 1e(DEKTOB.

Ha stom stame TecTHpoBaHUs BBl MOXeTe J00aBUTH Uil MPOBEPKHM HOBbIC ()YHKIIMU M HU3MEHHUTH
HACTPOMKH Ha T€, KOTOPBIX HE OyAeT B (PMHAITBEHON BEPCHH.

[Tocne 3aBepuieHUs] TECTUPOBAHUSI MPHIOKEHUS, JOMONHUTEIbHBIE TlapaMeTpbl W (YHKIWH,
Jo0aBIIEHHBIE JUIS TPOBEPKU HA 3TOM dTarle, YAAJSIOTCs, 1 OKOHYATeIbHAsI BEPCUSI CTAHOBUTCSI TOTOBOM JUIS
NpeACTaBICHUs OOLIECTBEHHOCTH.

HToroBelit 0TYET O TECTUPOBAHUU

Bech nporiecc TecTHpoBaHNs MOOUIIBHBIX TPHUIIOKEHUH JTOJDKEH OBITH TIIATENBHO 33JJ0KYMEHTHPOBAH.
[IpoBepbTe ABaXKABI, CAETAHbI JIU HYKHBIE 3aIIMCH, U TIOCJIE 3TOTO CPOPMUPYHTE CBOIl OKOHYATENBHBIA OTYET
0 TecTUpoBaHUH (test summary report).

OTOT OTUYET NOJIKEH BKIIIOYATh:

—  Baxnyro ua@opMaIinio, BEISIBICHHYIO B pe3yJbTaTe MPOBEICHHBIX UCITBITAHUH,

—  HWudopmanuro o kayecTBe MPOBOIUMOIO TECTUPOBAHUS;

—  CBoxHyI0 HH(POPMAIUIO O KaYeCTBE TECTUPYEMOTO MOOMIILHOTO MPHUIIOKEHUS;

—  CraTuCTHKY, IOJIyYEHHYIO U3 OTYETOB 00 Pa3IUuHbIX MHINICHTAX;

—  Hudopmanuro o BUIaX TECTUPOBAHUS U BPEMEHH, 3aTPAYCHHOM Ha Ka)/IbIi U3 HUX.

—  Crenyer Takxe yKkas3aTb B OTYETE, UTO:
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- JaHHOC MOOUILHOE MMPUIIOKCHUC MTPUTOAHO AJId UCTIOJIB30BAHUSA B TOM

- Ka4CCTBEC, B KOTOPOM 3asBJICHO,

- COOTBCTCTBYCT BCECM KPUTCPHUAM NPUEMIIEMOCTHU q)yHKHI/IOHaJ'Ia H Ka4y€CTBa pa6OTI>I.
3aHaHI/IC. HpOBeCTI/I TECTUPOBAHUE, BBIITOJIHUTE OIITUMHU3AINIO CUCTEMBI U COCTaABUTh OTYET

IIpakTuyeckass padora Ne 3.11. Co3naHme TeM [Jisi YNpPOIIeHHs] PadoOThI € 3JeMEHTAMH.
IIpumenenue DDMS nisa otnagku npuioxenusi. Co3nanme Jjora. Cnmcku. Pagora ¢ opueHTanmeit
JKpaHa, NpMMeHeHHe pa3au4HbIx layouts. AHumanus. Pucopanue. Menr. Knonku. /luanorosbie okHa.
Coobumienusi. Myabtumenua. Shared preferences. BbJl SQLite. MuTepner-coenunenne. Content
providers. Pagora ¢ kaptamu u GPS. Bugxersl. [Iy0nukanus npuioxkeHus.

Hens paboTsr: M3yunTh OcHOBBI BepcTku. HayunThes ynpaBisate uHTEpdEicoM MOOMIBHOTO
YCTpOICTBa TIPH Pa3pabOTKe MPOTPAMMHOTO TIPHIOKECHHUS.

[TpocMoTpHuTE OCHOBHBIE CBEACHHMS O KIlaccax, KOTOPBIE MMOHAA00SITCS TP pa3paboTKe MPHUIIOKEHUS.

Pucynok 67
@Daiin pa3METKU UMEET CIEAYIOIIYIO CTPYKTYPY
<?xml version="1.0" encoding="utf-8"?>
<LinearLayout
xmins:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical" android:layout_width="fill_parent"
android:layout_height="fill_parent"
>
<LinearLayout android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="0.25" android:padding="5dp">
<Button android:layout_width="0dp"
android:layout_weight="0.33"
android:layout_height="wrap_content"
android:text="Button1"
android:id="@+id/button3" android:layout_gravity="right"/>
<Button android:layout_width="0dp"
android:layout_weight="0.33"
android:layout_height="wrap_content"
android:text="Button2" android:id="@+id/button"/>
<Button android:layout_width="0dp"
android:layout_weight="0.33"
android:layout_height="wrap_content"
android:text="Button3"
android:id="@+id/button2" android:layout_gravity="center_horizontal"/>
</LinearLayout>
<LinearLayout android:layout_width="match_parent"
android:layout_height="0dp"
android:paddingLeft="40dp"
android:paddingRight="40dp"
android:layout_weight="0.5"
android:gravity="center_vertical">
<Button android:layout_width="0dp"
android:layout_weight="0.33"
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android:layout_height="wrap_content"

android:text="Button4" android:id="@+id/button3"/>

<Button android:layout_width="0dp"
android:layout_weight="0.33"
android:layout_height="wrap_content"

android:text="Button5" android:id="@+id/button"/>

</LinearLayout>

<LinearLayout android:layout_width="match_parent"

android:layout_height="0dp"

android:layout_weight="0.25" android:padding="5dp"

android:gravity="bottom">

</LinearLayout>
</LinearLayout>

P ACIIPOCTPAHCHHBIC BUJbI MAKCTOB

Linear-Layout - Linear-Layout - Web-View'

<html>

<!-- web page -->

</html>
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ATtpubyTh LinearLayout
Tabmua 3
Attribute Name Related Method Description

android:baselineAligned

setBaselineAligned(boolea n)

When set to false, prevents the layout from
aligning its children's baselines.

android:baselineAligned
Childindex

dex(int)

setBaselineAlignedChildin

When a linear layout is part of another layout
that is baseline aligned, it can specify which of
its children to baseline align to (that is, which
child TextView).

android:divider

setDividerDrawable(Drawa ble)

Drawable to use as a vertical divider between
buttons.

android:gravity

setGravity(int)

Specifies how an object should position its
content, on both the X and Y axes, within its
own bounds.

android:measureWithLar
gestChild

IdEnabled(boolean)

setMeasureWithLargestChi
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When set to true, all children with a weight will
be considered having the minimum size of the
largest child.




android:orientation setOrientation(int) Should the layout be a column or a row? Use
"horizontal” for a row, "vertical” for a column.

android:weightSum [Defines the maximum weight sum.

3anganue 1. PazpaboraTs MOOMIBHOE IPUIIOKEHHE, COCTOSIIIIEE U3 YETHIpPEX activity.

ITocre 3amycka MprITI0KEHMs ITOJIB30BaTENb JOJDKEH TONaIaTh Ha 9KpaH ¢ activityt. Ha mannom skpane
JOJDKHO OBITH NMPEICTABICHO MEHIO, COCTOSIIEE M3 YEeThIpEX KHOIOK. BbICOTa KHOMOK JOJKHA COCTaBJIATh
20% oT BBICOTHI 9KpaHa. PaccTosiHre Mexay kHonkaMu - 2%. TlepBast u mocneaHsst KHOMKA TOJDKHBI ObITH Ha
PaBHOM paccTOSIHUM OT KpaeB dkpaHa. [llupuHa kHomok 75%, BeIpaBHUBaHHUE TIOCEPEANHE.

IMocne HakaTUsi Ha TIEPBYIO KHOIIKY IOJIb30BATENb JOJDKEH MEepexXoauTh K activity2. BepcTka momkHa
OCYIIECTBIIATHCS € HMCIMoNb30oBaHUueM LinearLayout, mupuHa KHOMOK JOJDKHA 3a1aBaTbCsl B MPOLEHTAX OT
HIMPHUHBI SKpaHa.

ITocie HaXkaTHs Ha BTOPYIO KHOTIKY B activity ] mosms30BaTelnb T0DKeH MepeXoauTh K activity3. BepcTka
JTOJKHA OCYIIECTBIATHCS ¢ Mconb3oBanneM RelativeLayout (He mcmons3oBats LinearLayout).

TpeTbst KHOTIKA B activityl JomKHa co3maBaTh activity3.

Knomka gomkHa OBITH BBIPOBHEHA MO IEHTPY 3kpaHa. LBer o6Boaku kHomkw #505050. Tommuaa
00BOJIKM B COOTBETCTBHH C MecsIeM Bamiero poxkaeHus (ot 1 mo 12). Paguyc ckpyrnenuns 24dp. Liser dhona
skpana #FFFFFF. [Ipu Ha)kaTuu Ha KHOTIKY €€ I[BET JIOJI’KEH U3MEHSATHCS Ha CBETJIO-3EJICHBIH.

HasxaTue Ha 4eTBepTYyIO0 KHOIKY B activityl JOJKHO MPUBOAMUTE K 3aKPHITHIO TPUIIOKCHHS.

IIpakTuyeckas padora Ne 3.12. Co3naHue NpUIOKEHHS, KOTOPOE COCTOMT H3 HECKOJIbKHUX
activities. Hanucanue  mnpuwioskenue, padorawuiee ¢ pasHbIMu Temamu/cTuiasamu. Co3nanme
NpUII0KEHHe, codep:Kallee AHUMMPOBAHHbIe MHTEP(elicHbIE 3/1IeMeHThI

Ienp paboThl: 3HAKOMCTBO ¢ UHTEP(EHCOoM Cpe bl MporpaMMUpoBaHus. V3ydeHne CTPYKTYpBI IPOESKTa

PaccmoTtpute ocHOBHBIE TIOHSTHSI Android mpoekTa.

CrtpyKTypa mpoekra

—  SIC—«HCXOIHBII KO MPHIOKEHHS (java-KIacchl)

— assets —mycrada aupekTopua. MOXET MCIOJIb30BaThCA ISl COXPaHEHUS

—  raw-gaiinos.

— Qgen—xpaHWIHIIE TeHEpUPYEMBIX CHCTEMHBIX (haiioB. B wacTHOCTH, 37€ch pacnojaraercs
¢aiin R java, B KOTOpOM XpaHAITCA HICHTU(PHUKATOPBI BCEX PECYPCOB, CO3/1aBAEMBIX B IPOEKTE
(cTpOKOBBIE pecypCHl U T.IL.).

—  libs—pa3nu4nbie GUOIMOTEKN, UCTIONB3YEMBbIE TPUIIOKEHUEM

—  res—pecypcsl IpOeKTa.

— AndroidManifest.xml—daiin onucanus mpoekrta (moanepxuBaembie Bepcun SDK, Bepcust
MIPUIIOKEHUS | T.11.)

—  project.properties—aiin, BKIFOUAIOIINI HACTPOUKHM TPOeKTa, Takue Kak build target.

Pecypcel npoekTa

— anim/ Coxepxut XML daiinbl, KOMIHIHpYEMble B aHUMAIUOHHBIE OOBEKTHI.
— color/ Conepxxut XML daiisibl ONUCHIBAIOIIHE I[BETA.

— drawable/ Conepxur pactpossie ¢aitnel (PNG, JPEG, orGIF), 9-Patch daiuier, 1 XML daiiisl,
onuckiBaromue Drawableshapes win Drawableobjects BKJIIOUAIOIIHE
MHOKECTBEHHBIE COCTOSIHUSI(HOpMaJIbHOE, HAXKaToe, COCTOsIHNE (PoKyca).

— layout/ Cogepxxut XML ¢aiiniel onuceIBaromye MakeThl SKpaHa

— menuw/ Coxepxxut XML daiisibl, orpenessronme MEHIO IPUI0KCHHS.

— raw/ J{nst XxpaHeHus TPOU3BOJILHBIX (haiIoB.

— values/ Cogepxxutr XML ¢aiinel, KoMIuiIupyeMble BO MHOXECTBO BHJIOB pecypcoB (strings.xmlu
T.J).

— xml/ ConepxurXML ¢aitnsl KOH(UTypHpYIOLIHE KOMITOHEHTBI
npminoxkenusi. Hampumep, XML daiin onpenensromuii 3kpaH HaCTPOEK.
[Ipumep npocreiimero daitna AndroidManifest.xml
<?xml version="1.0" encoding="utf-8"?>
<manifest xmins:android="http://schemas.android.com/apk/res/android"
package="com.example.untitled"
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android:versionCode="1"

android:versionName="1.0">

<uses-sdkandroid:minSdkVersion="19"/>

<application android:label="@string/app_name" android:icon="@drawable/ic_launcher">

<activity android:name="MyActivity"
android:label="@string/app_name">

<intent-filter>

<action android:name="android.intent.action. MAIN"/>

<category android:name="android.intent.category. LAUNCHER"/>

</intent-filter>

</activity>

</application>

</manifest>

Jlnst Hayana paboThl TpeOyeTcs:

— Java Development Kit

— Android Software Development Kit
3ananue 1. Co3nanue mpoeKTa MPHUIOKEHIS
3amycture cpeny nporpammuposanns B IDE InelliJ Idea
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Beenure mannbie nmpoekTa. CoXpaHUTE TPOEKT.

3ananue 2. Co3aHue NpUIoKeHHUN ¢ OHUM 3KkpaHoM (Activity) HeoOxoaumo co3math jBa activity
U OpraHu30Bath rnepexon Mexay Humu. Comepxumoe Activity 1 kHorka ¢ nmenem btnl

Conepxxumoe Activity 2: TextView ¢ tekcrom «llepemanHblii mapaMeTp: 3HAYCHHE HapaMeTpay.
3HAUCHHUE TapaMeTpa — MPHHATHIA mapameTp u3 Activity 1.

[pu 3amycke NpUIOXKEHHUS TOJIb30BATENh JOJDKECH MONaAaTh Ha 3kpaH ¢ Activity 1. [Tocie HaxaTHs
Ha KHOMKY btnl Heo0X0nuMO ocymecTBUTh epexo K Activity 2 n nepenaBaTh napamerp u3 Activity 1. B
KadecTBE 3HAYCHUS TIepe/laBaeMOoro napamMeTpa UCI0JIb30BaTh CBOIO (aMILTHIO.

Kitouessie knaccsl: Activity, Intent, Button, TextView.

IIpakTuyeckas padora Ne 3.13. Co3nanue npujiokeHus, 0ToOpakaliee Mocjie 3anycka KapThl
Google niau kakue Hu O0yab Apyrue kapThbl. Co3aaHue coOOCTBEHHBI BUAKET ¢ HacTpoiikamu. Co3naHue
NMPWIOKEeHUEe, MCHOJb3yKllee ONMIUOHAJbHOE MEHI0 (MEHI0 HACTPOEK) M KOHTEKCTHOE MEHI0 IJIsl
KaKoro-Huoyab» uHrepdeiicHoro 3jieMeHTa

Ienp pabOTHI: CO3/1aTh MPUIIOKESHHUE C KAPTAMHU M BUDKET MEHIO

Coznanue aHapouI-npuioxkenus ¢ kapramu Google Maps ¢ ucnonb3oBanueM Google Services u
Android Studio

Kak 3apeructpupoBats anapoua-npuiioxenne B Google Maps API u kak 100aButh kapThl ['yria B Barie
npwiokenue Ha android, kak m100aBMTh METKYy Ha KapTy M Kak OTOOpa3dTh Ha KapTe TeKyllee
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MECTOIOJIOKEHHE ycTpoiicTBa ¢ momolnpio Android Studio u ciayx0b1 Google Framework mist co3maHus
NpOCThIX KapTorpaduyecknx npunokeHnid Ha Android, Bbl y3HaeTe B 3TOM ypoke. Hy»HO BBHIIONHUTH
CIEAYIOIINE Iaru:
Hacrpouts Android Studio s Maps API
IMonyuuts ximou APl key s Google Maps Android API
Jo6aBuTh KapTy Ha IKpaH NPUIIOKEHM, ncoias3yst MapFragment
Kak no6aButh MeTKy Ha kKapty Google Maps
. Kak m0o6aButh TeKyIiiee MecTonosoKeHne Ha kapty Google Maps
Hacrpoiika Android Studio
Jnst Toro 4toObl KCNonb30BaTh HOBBI Maps API, mMbl nomkHbI npenoctaButh Google ums makera
Haiero npunoxenus. [lostomy Ham HeoOXoaAUMO co3aaTh HOBoe npuiokeHue B Android Studio u HacTpouTsb
HEKOTOPBIE 3aBUCUMOCTH TSI YCIIeNTHOTO moakitodenns k Maps API.
Ortkpoiite Android Studio u BeIOepuTe co3aanne HOBOTo npoekTa. Ha nmepBom sKkpaHe HaCTpOUKH
HY)KHO BBECTH JIaHHbIC, TAKUE KaK UMs IIPOSKTa — 37eCh nuieM MapApp, ¥ JOMEH KOMITAHHH — 5T YKaKy
anmpec cBoero caira fandroid.info. MmMs makera Bamero npuioxeHus POPMHUPYETCS IO YMOTYAHUIO 3
MEPEBEPHYTOTO JOMEHHOTO MIMEHU M UMEHH MPOEKTA. 3alOMHUTE €r0, OHO HaM ellie TOHaT00UTCS.

agrwbdE

# Create New Project =5

. New Project
A\ Android Studio

Configure your new project

Application name: | MapApp

Company Domain: | fandroid.info

Package name:  info.fandroidmapapp

Project location: | Diandraid\StartAndroid_androidstudio\MapApp

==l - [

Pucynox 71

[Tpu BBIOOpe Minimum required SDK, Bbl MoxeTte BbIOpaTh Bepcuro Huke 4.0, OHAKO I 3TOTO
notpedyeTcs 3arpy3Ka JOMOJIHUTEIbHOM Onbimmnorekn nogaepxkku B Android SDK. B 3tom ypoke Mbl Oynem
ycranaBiuBate Minimum required SDK Bepcun API 14 Android 4.0. Okoso 94% android-ycTpoiicts OyayT
COBMECTHMBI C HAaIIUM TpuiioxeHueM (1o ganaeiM Google Play Ha MOMEHT myOJuKaIium).

Unure Bnepen u xkmute KHONKY Jlanmee, Huuero He MeHsd, 10 KoHUA. Eciaum Bbl BIEpBbIE
co3zaere NpoekT, ucnonbdys Android Studio, cpema moxer Takxe ckauyatrb (aiinbl gradle cOopku. OTtn
(aiirer BecsaT okono S0MO, Tak 4TO MpoIlece CO3/IaHus POEKTa 3aliMeT HEMHOTO OOJIbIIIe BPEMEHH.

IMocne co3manust mnpoekta Android Studio OymeT WHIACKCUpOBaTH €ro, 3TO MOXET 3aHSTh
HEKOTOpOE BpeMsI B 3aBUCHUMOCTH OT MOIIHOCTH Balled MaliuHBl. BBl MOXeTe  YBHIETb,
YTO WHJAEKCAMs 3aKOHYHMJIACh, KOT/Ia KHOIIKM B BEPXHEH 4aCTH SKpaHa CTaHyT aKTUBHBIMH.

Temnepb, KOr1a MPOEKT CO3/aH, MbI JIOJDKHBI YOSINUThCS, YTO y HAC €CTh HEOOXOJIUMbIE KOMIIOHEHTHI
SDK, mis monakiroueHHss Hallero MmpuioxkeHus Kk cepBucam Google. B BepxHeill maHenn MHCTPYMEHTOB,

BeIOepuTe KHOMKY SDK Menemxepa . Ortkpoiite manky Extras B SDK Manager u yoeaurecs, 4to y Bac
YCTaHOBJICHBI CJICTYIOIINE MTAKEeThI:

Eme HyxHO n06aBuTh B (aiin build.gradle Hamero npoekra 3aBucumoctu st Google Play Services.
[lo ymonuanuio ects ABa ¢aitna build.gradle BHyTpH CTPYKTYpBl MpPOEKTa; OAWH BHYTPU MANKH MOZYJIS
(obo3HaveH mudpoii 1 Ha pUCYHKEe HHMXKE) U OJIMH B MMAIlKe MPOEKTa, HAa BEpXHEM ypoBHeE (¢ mudpoii 2 Ha
pPHUCYHKE HIKE).

59


http://fandroid.info/
https://www.fandroid.info/wp-content/uploads/2015/07/Otkrojte-Android-Studio-i-vyberite-sozdanie-novogo-proekta1.png
https://www.fandroid.info/wp-content/uploads/2015/07/SDKManager.png

MapApp
&7 Project - © = | W1

v = MapApp (Di\android\StartAndroid_androidstudio\MapApp)
=3 gradle

¥ Captures

lidea
2 app 1
build -
libs -
src -
=l gitignore -
1 app.iml
= build.gradle g *®
=l proguard-rules.pro
build -® 2

gradle

47 Structure | % 1: Project
.

=l .gitignore ee®
2 puild.gradie dg****" ©

it gradle.properties

=l gradlew

=l gradlew.bat

it local.properties

31 MapaApp.imi

2 settings.gradle

1 External Libraries
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Ortkpoiite ¢aitn B manke moayns, nod undpoit 1 Ha pucyHke Boiie. B pazaen «dependencies» HyXHO
nmo0aBUTH TocienHIo Bepenio Onbmmorekn Google Play Services. Ilo coctosiHIIO HA MOMEHT HAITUCAHHUSA,
o170 7.5.0. BBl MOXETEe y3HATH HOMEp MOCIEeIHEH BEpCHUH ITOH, a TAaKXKE MHOTMX IPYTHX MOIMYJISAPHBIX
OMONIMOTEK, 10 CCHIJIKE Ha CTPAHUIIE MOJIE3HBIX CCHUIOK, B pasfene «Pa3Hoe».

[locne noOaBneHUs] CTPOKM HAXXMHUTE B IPABOM BEPXHEM YIUIy CChUIKY «Sync Now» IU1si OOHOBIEHUS
(haiina coopku. OOHOBIIEHHE 3aiIMET HEKOTOPOE BPEMSI.

Coznanne API kiroua Ass nNpuioxKeHus

Temepb MBI JOJDKHBI 3apErHCTPUPOBATh Hallle TPUIOKEHHE B KOHCONMHM paspaborumka Google
Developer Console, uto0bI m03BoJHTH €My goctyi k Play Services API.

IMepeitnuTe mo ccrutke B Google Developer Console

Ecnu motpebyeTcs, co3naiite HOBBIM MpoekT. [lociae co3manus 3TOro mpoeKTa, MEIKHUTE 110 HEM H
BeIOepuTe “APIs & auth” B menro cneBa. 13 criucka uHTepdeiicoB Beioepute Google Maps Android APL, u
HakmuTe KHOTIKY «Enable API».

Google AppMap ~

Overview API Library

Permissions
APIs & auth
APls
Credentials Popular APIs
Consent screen
Google Cloud APIs
Push q Compute Engine AP
Monitoring g P
Source Code
Deploy & Manage
Compute
Networking

Storage

Big Data

Google+ Domains AP
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[Mocne atoro, BeiOepuTe “Credentials” B menro cneBa. B paznene «Public API accessy menkuute Create
New Key, a 3arem Android Key.

BeimonHuTE Crietyonyro KOMaHly B KOMaHIHON CTPOKE ISl TeHepanuy cepTH(HUKATOB pa3padoTUNKa
SHAL1 fingerprint key: keytool -list -v -keystore mystore.keystore

Ecnu BbI monyvaere omuOKy ¢ coobiieHreM: mystore.keystore doesn’t exist, BEIIIOJIHHUTE CIICAYIOIIYIO
KOMaHy (3aMeHuB {MMs OJIK30BaTEINS } BalllMM UMEHeM roiib3oBaresns): keytool -list -alias androiddebugkey
-keystore C:\Users\{Username}\.android\debug.keystore -storepass android -keypass android

B pesynbrare monyuaem SHA1 fingerprint key, koTopslii ©MeeT BHI HAOOpa map YMCeNl U CUMBOJIOB,
Pa3acI€CHHBIX ABOCTOUYUSAMMU.

Bospmute Bam kimod SHAL, u 10o0aBbTe UMs TakeTa NMPHIOKEHHS B KOHEIl KIIF04Ya, MOCIe TOYKH C
3aISTOM. PesynbraT Oyner BBITJISICTh NPUMEPHO TaK:
AA:95:81:D7:A7:B8:C9:79:AF:C5:7A: A6:8F:89:96:94:9A:BF:68: AB;info.fandroid. mapapp

BcraBbTe pe3ynbTaT B TEKCTOBOE IMojie W HaxkmuTe KHOmKy Co3maTh.  ABTOMAaTHYECKH
crenepupyercsi API key, ckonmpyiite ero B Oydep oOmeHa.

Tenepb Ham HYy»)HO n00aBuTh API key B Hame npunoxenue. [lepexoaum B Android Studio.
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B npoekre, otkpoem  daitn  manupecta  AndroidManifest.xml.  IIpocto  mepen
terom </application> HeobxoauMo 0OBIBHUTE IBE AeKnapaiuu Merta-ganusix . [lepBoiii MeTa-Ter BCTpanBaeT
naHHble Bepcun oubimorexu Google Play Services, nob6asnennoit B npunoxenue. Bropoii conepxut Ham API
KJIFOY, KOTOPBI MBI paHee CKOIUPOBAJIN U3 KOHCOIU pa3paboTyHKa.

<meta-data

android:name="com.google.android.gms.version"
android:value="@integer/google_play_services_version" />

<meta-data
android:name="com.google.android.maps.v2.API_KEY"
android:value="AlzaSyB9oARLFPe4wRGyeuWJg0lgZ0g84TjmjVI1" />
Teneps HaM Hy)KHO yKa3aTh pa3pelleHus] I HAIIero MNpHiIoXKeHUs. MBI JOIDKHBI JT00aBHUTH
CIIEYIOLIME pa3pelICHU:
<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" />
<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE"/>
<uses-permission android:name="com.google.android.providers.gsf.permission.READ_GSERVICES"
/>
<uses-permission android:name="android.permission.ACCESS_COARSE_LOCATION" />
<uses-permission android:name="android.permission.ACCESS_FINE_LOCATION" />
Haxonen, 4to0Obl kapTa 3aHMMalia BeCh IKpaH YCTPOHCTBA, MBI OOBSIBUM CTHIIb, KOTODPBIA yJaiseT
CTPOKY 3aroJIOBKa B BEPXHEH 4acTH MPpHIOKeHHs. [l 93TOro n3MeHnM 3HaueHue atpudyra android:theme:
android:theme="@android:style/Theme.NoTitleBar"
[wpanchor id=»3"]
JobaBieHne KapThl Ha SKPaH MPHUIIOKEHUS
Teneps, korna Hamw 6uboTexu, API-KkiTtoun 1 pa3penieHust HACTPOSHBI, TIPUIILIO BpeMs T00aBUThH Ha
9KpaH Haimero mnpwioxkeHus kapty. OTkpbiBaeM Qaitnm Makera — activity main.xml , ecinu Bbl He
HEePEHMEHOBAJIM €r0 BO BPeMsl CO3aHKs MpoekTa. Mbl OyzieM j100aBisaTh Map VieW Kak (parMeHrt, a 3ateM
HAaCTPOUM €ro AJis 3arpy3kKH COJEPKHMOIO Ha KapTy IpHU CTapTe NpWIOkKeHUs. M3MeHuTe Baml MakeT
CJIeIYFOIIUM 00Pa30oM:
<RelativeLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent" >

<fragment
android:id="@+id/mapView"
android:name="com.google.android.gms.maps.MapFragment"
android:layout_width="match_parent"
android:layout_height="match_parent"/>

B (aiine MainActivity.java, HaM HY»XHO HMHHIIMAJIM3UPOBaTh mapview. [l Havajma HaM HYKHO
00BSABUTH JIOKAJIbHYIO NIEPEMEHHYI0, KOTOpas CChIIAeTCs Ha mapview. MBI Takke JTOJIKHBI MMIIOPTHPOBATh
Google Maps library.

import com.google.android.gms.maps.*;

public class MainActivity extends Activity {

/** Local variables **/
GoogleMap googleMap;

MBI co3maauM  3aKpBITBIA  METOH, KOTOpas NpPOBEpSET, HMEETCS JIM KapTa, IONBITAETCS
WHUOHAIN3UPOBATE €€, €CJIU 3TO BO3MOXKHO, UJIM B IIPOTUBHOM CJiy4dae 0To6pa>1<aeT OIIHMOKH MOJIB30BATEIIO.
Obs3arenbHO 100aBbTE CIEAYIOLINE UMIIOPTHI B BepXHel yacTu Qaiina:

import com.google.android.gms.maps.*;

/**

* Initialises the mapview

*/

private void createMapView(){

/**
* Catch the null pointer exception that
* may be thrown when initialising the map
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*/
try {
if(null == googleMap){
googleMap = ((MapFragment) getFragmentManager().findFragmentBy Id(
R.id.mapView)).getMap();
/**
* If the map is still null after attempted initialisation,
* show an error to the user
*/
if(null == googleMap) {
Toast.makeText(getApplicationContext(),
"Error creating map",Toast. LENGTH_SHORT).show();

¥

} catch (NullPointerException exception){
Log.e("mapApp", exception.toString());
¥
}
Jamee MBI co3mamuM MeTOHA, KOTOPBIA OyleT mo0aBiiaTh Mapkep Ha Kaprty. JloOaBbTe ciiemyromue
OTIepaTopbl UIMIIOPTa B BEPXHEH yacTu Qaiina:
import com.google.android.gms.maps.model.LatLng;
import com.google.android.gms.maps.model.MarkerOptions;
Meton no0aBiaeHusS MapKepa.
/**
* Adds a marker to the map
*/
private void addMarker(){

/** Make sure that the map has been initialised **/
if(null = googleMap){
googleMap.addMarker(new MarkerOptions()
.position(new LatLng(0, 0))
title("Marker")

.draggable(true)
);
}
¥
Ocrasocs Teneps mobaBuTh MeTo bl CreateMapView u addMarker B metox onCreate:
@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity _main);
createMapView();
addMarker();
}
HpHJ’IO)KCHI/Ie TCIICPDb MPHU 3aAITYCKE 3arpyKacT KapTy U CTaBUT MApKEp NpsAMO B HEHTPE eé. y}.‘Lep)KI/IBaﬂ
MapKep, MOXKHO NEPETAIIUTL €I'0 110 KapTe.
[wpanchor id=»4"]
Becn KOJ KJjiacca AJIsd ,I[O6aBJ'IeHI/I$I MCTKU C ONPCACIICHHBIMU KOOpAMHATAMU MU YKa3daHUCM CBOCTO
MECTOIOJIOKEHHUs Ha kapTy Google maps UCIOB3YHTe TaKOH KOJI:
package ...
import android.os.Bundle;
import android.support.v7.app.AppCompatActivity;
import android.util.Log;
import android.widget. Toast;
import com.google.android.gms.maps.CameraUpdate;
import com.google.android.gms.maps.CameraUpdateFactory;
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import com.google.android.gms.maps.GoogleMap;
import com.google.android.gms.maps.MapFragment;
import com.google.android.gms.maps.model.CameraPosition;
import com.google.android.gms.maps.model.LatLng;
import com.google.android.gms.maps.model.MarkerOptions;
public class MapActivity extends AppCompatActivity {
GoogleMap googleMap;
//koopauHAThI M1 MapKepa
private static final double TARGET LATITUDE = 17.893366;
private static final double TARGET_LONGITUDE = 19.511868;
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity map);
createMapView();
addMarker();
//mo0aBisieM Ha KapTy CBOE MECTOIOJIOKEHHE
googleMap.setMyL ocationEnabled(true);
}
/[co3maem KapTy
private void createMapView(){
try {
if(null == googleMap){
googleMap = ((MapFragment) getFragmentManager().findFragmentById(
R.id.mapView)).getMap();
if(null == googleMap) {
Toast.makeText(getApplicationContext(),
"Error creating map",Toast.LENGTH_SHORT).show();
}

¥
} catch (NullPointerException exception){
Log.e("mapApp", exception.toString());

}

//no6assiem Mapkep Ha KapTy
private void addMarker(){
double lat = TARGET_LATITUDE;
double Ing = TARGET_LONGITUDE;
//ycTaHaBIMBaEM TO3HIINIO U MacIITab 0TOOpakeHUs KapThl
CameraPosition cameraPosition = new CameraPosition.Builder()
.target(new LatLng(lat, Ing))
.zoom(15)
Dbuild();
CameraUpdate cameraUpdate = CameraUpdateFactory.newCameraPosition(cameraPosition);
googleMap.animateCamera(cameraUpdate);
if(null 1= googleMap){
googleMap.addMarker(new MarkerOptions()
.position(new LatLng(lat, Ing))
title("Mark™)
.draggable(false)
)i
}
¥
}
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IIpakTuueckasn padora Ne 3.14. Co3naHue mepBoro mnpuiaoxkeHusi moa Android. OcHoBBI
pa3padoTku uHTEeP(PeiicoB MOOHIbHBIX MPHI0KEHUIT

Llens paboThl: pa3paboTKa MPOCTOTO MPHIOKEHHUS, TOMOTAIOIIET0 TOHATh CTPYKTYPY MPUIOKEHUS,
OCBOMTH OCHOBHBIE OIEpaToOphbl, MPUBBIKHYTh K CpeAe pa3paboTKH, OCHOB pa3paboTku HHTepdercoB
MOOWIIBHBIX MTPHIIOKEHHH.

IIpuctynas k pa3paboTke MOOMIBHBIX MIPHIOKEHUI XOPOIIO ObI UMETh MPEACTABICHHE O TOM, KaKuhe
BUJIBI MIPWIIOKEHUHN CYIIECTBYIOT. [leio B TOM, 4TO €ClM yJacTcs OINpPENeNNuTh K KAKOMY THILy OTHOCHUTCS
MPUJIOKEHUE, TO CTAHOBHUTCSA IOHSATHEE HAa KaKWe€ MOMEHTHI B IIPOIECCE ero pa3paboTKu HEeoOXOIUMO
oOpaiaTs OCHOBHOE BHIMaHHE. MOXXHO BBIICIUTH CIEAYIONINE BUIBI TPHIOKESHIN:

- llpunoxxeHus mepenHero IuIaHa BBITOMHSIIOT CBOM ()YHKIIMH TOJBKO, KOTJIa BHIUMBI Ha JKpaHE, B
MIPOTUBHOM JK€ CIy4yae X BBITOJHEHUE IPHOCTaHABIMBAETCA. TaKUMU IPHIIOKEHUSIMU ABJISIOTCS, HAIIpUMED,
UTPBI, TEKCTOBBIE PEAKTODPHI, BUAeompourpsBarenn. [Ipu pa3paboTke Takux MPHIOKEHUH HEoO0XO0AnMO
OYeHb BHUMATENFHO M3YYHThH JKU3HEHHBIA IUKI aKTUBHOCTH, YTOOBI MEPEKITIOUYCHUS B (DOHOBBIN PEXUM U
00paTHO MPOXOAWIH TNaAKo (OECHIOBHO), T. €. MPHU BO3BPALCHUM MPUIOKEHUs Ha TEepenHuil iaH ObLIo
HE3aMETHO, YTO OHO BOOOIIIE KyJa-To Iponaaano. s TocTHKeHHsI 3TOH IMaJIKOCTH HEOOXOAUMO CIEANTH 3a
TeM, 4TOOBI TIPH BXOn€ B (DOHOBBIM PEXUM TPHUIIOKEHHE COXPAHSIIO CBOE COCTOSHHUE, a MPH BBIXOJAE Ha
TIEPEIHUH TJIaH BOCCTAHABIIMBAJIO ero. Ellle 0MH BakKHBIN MOMEHT, Ha KOTOPBIH 0053aTeIbHO HaJI0 00PaTUTh
BHUMAaHUE MPH pa3paboTKe NPUIIOKEHHUH MepeTHETO IU1aHa, yI0OHBIH 1 MHTYUTUBHO TOHSITHBIA MHTEpdEHC.

- doHOBBIE MPUIOKEHUA IOC]IE HACTPOMKHM HE MPEATNOoNaratoT B3aUMOJIEHCTBHS C IOJIb30BaTEIeM,
OOJBIIYIO YaCTh BPEMEHHM HAXOIATCA W padOTAIOT B CKPHITOM COCTOSHUH. [IprMepamMu Takux MpUITOKEHUH
MOTYT CITy>KHTb, CIIy>KObI 9KpaHUPOBAaHUS 3BOHKOB, SMS- aBTOOTBETUYMKHU. B GONBIIMHCTBE CBOEM ()OHOBBIC
MIPUIOKEHUS HALleJIEHbl Ha OTCIIE)KUBaHNE COOBITHI, MOPOKAAEMBIX alllapaTHBIM 00ECIIEYCHUEM, CUCTEMON
WIH IPYTHMH TIPIIIOKEHUSAMI, paboTaroT He3aMeTHO. MOXKHO cO37aBaTh COBEPIICHHO HEBUINMEBIE CEPBUCHI,
HO TOrJa OHH OyayT HEyNpaBIsieMBIMH. MUHAMYM JIEHCTBHM, KOTOphIE HEOOXOJUMO ITO3BOJIUTH
MIOJIH30BATEII0: CAHKIIMOHUPOBAHNUE 3aITyCKa CepBHCa, HACTPOWKa, MPUOCTAHOBKA U MIPEPhIBAHUE €TO PA0OTHI
IpH HEOOXOAMMOCTH.

- CMelIaHHble TPUIOKCHHS OOJBINYI0 YacTh BpPEeMEHH paOoTaroT B (DOHOBOM PEXKHUME, OIHAKO
JIOTYCKAIOT B3aWMOJCHWCTBHE C TIOJB30BaTelleM M Mocjiae HacTpoiku. OOBIYHO B3aHMOACHCTBHE C
MOJIH30BATENIEM CBOAUTCS K YBEIOMIICHUIO O KaKUX-THOO cOOBITHSX. [IprMepaMu TaKuX MPHIOKESHUN MOTYT
CIIy’)KUTh MYJIbTUMEANA-IPOUTPHIBATEIH, MPOTPaMMbI UIi OOMEHa TEKCTOBBIMH COOOIICHHUSMHU (YaThl),
MOYTOBBIE KJIHMEHTHL. B0O3MOXHOCTH pearnpoBaTh Ha MOJB30BATEILCKANA BBOJ M IMPH 3TOM HE TEPATh
paboTocrocoOHOCTH B (HOHOBOM PEKUME SIBIISIETCS XapaKTepHOH 0COOEHHOCTBIO CMEIIAHHBIX MPHIIOKESHUH.
Takue npunoxeHus 00bIYHO COJIEPKAT KaK BUIUMbBIE aKTHBHOCTH, TaK M CKPHIThIE ((DOHOBBIE) CEPBUCHI, U MTPH
B3aMMOJICHCTBUY C TTOJIH30BATENEM JIOJDKHBI YUUTHIBATH CBOE TEKYIlee COCTOsHIE. Bo3MoxkHO moTpedyeTcs
0OHOBIIATH rpaduueckuii HHTEpQENC, eCITu MPUIOKEHHE HAXOIUTCS Ha TIepeIHEM IUIaHe, WK e TOChLUIaTh
TIOJIb30BATEII0 YBEJOMJICHUS. U3 (DOHOBOTO PEXHMMa, YTOOBI JepKaTh €ro B Kypce Mmpoucxojsmero. U atu
0COOCHHOCTH HEOOXOAMMO YUHTHIBATh MPH pa3pabOTKe MOAOOHBIX MPIITOKEHHUH.

- Bumkers! - HeOonbIIMe NPUIIOKEHMsI, 0ToOpa)kaeMble B BHIE Tpaduueckoro o0bekTa Ha pabodeM
crone. [IpumepamMu MOTYT CITy)KHUTb, IPUIIOKEHUS ISt OTOOpayKEHUs TUHAMHYECKOW HH(POPMAIINH, TAKOH Kak
3apsiyi Oarapeu, MPOTHO3 TIOTO/BI, JaTta W BpeMsi. Pasymeercsi, cIOXKHBIE MPHIOKEHUS MOTYT COJIEpkKaTh
AJIIEMEHTHl KaXJIOTO W3 PACCMOTPEHHBIX BHAOB. [lmaHumpys pa3paboTKy NpHIOXKEHHs, HEOO0XOIHMO
OTIpEeAENUTh CHOCO0 €ro WCIIONB30BaHUs, TOJIBKO TIOCIE 3TOTO MPHUCTYNaTh K MPOSKTUPOBAHHUIO U
HEIOCPEICTBEHHO Pa3paboTKe.

OOparuM BHMMaHWE Ha opraHuzanuio ucrnonHenus npuinoxennd B OC Android. Kak yxe Obuio
OoTMeueHO npuiokeHus nog Android paspaOaTbIBarOTCs Ha SA3bIKE MPOrPaMMHUPOBaHUs Java, KOMIMIUPYETCS
B (ailn ¢ pacmmpeHneM .apk, mocie 3ToT ¢ailsl ucronb3yeTcs A1 YCTAaHOBKH MPHIIOKEHUS Ha YCTPOMCTBA,
pabotarorue noj ynpasinenueM Android. ITocne ycraHoBku kaxkaoe Android npunoxenue "xuBer” B CBOSH
coOcTBeHHOH Oe30macHOH "miecouHue"”, pacCMOTPUM, KaK 3TO BBITJISIIUT:

- omepanuoHHas cucrema Android sBusercs MHoromonb3oBaTenbckod OC, B KOTOpOH Kaxmoe
MPHUJIOKEHUE PACCMAaTPHUBAETCS KaK OTIEIbHBIHN ITOIb30BaTENb;

- M0 YMOJYaHUIO, CUCTEMa HA3HAYaeT KAXKIOMY MPUIOKEHUIO YHUKAJIbHBIA MOJb30BaTeNbCKUl 1D,
KOTOPBIN UCTIONB3YETCS TONBKO CUCTEMOM M HEM3BECTEH MPIIIOKEHHIO;

- CHCTeMa yCTaHABIIMBAET IIPaBa JOCTYIA KO BceM (haiiiamM MPUIIOKEHHS CIIe YoM 00pa3oM: JOCTYIT
K 3JIEMEHTaM MPWIOKEHUSI UIMEET TOJBKO MOJIB30BATEND C COOTBETCTBYIOINM ID);

- K@XIOMY HNPWIOKEHHIO COOTBETCTBYET OTAENbHBIN Linux mpouecc, KOTOpBIH 3alryckaercs, Kak
TOJILKO 3TO HEOOXOMMO XOTsI ObI OJJTHOMY KOMIIOHEHTY MPHUJIOKEHUS, IPOIIECC peKpaiiaer padoTy, Korjua H|u
OIMH KOMIIOHEHT NMPWJIOKEHHUS HE HCIOJB3YyeT €ro WM Ke crucTtemMe TpeOyercs OCBOOOIUTH MaMATh IS
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IpyTuX (BO3MOXKHO, 00JIee BaXKHBIX ) PUIIOKCHU;

- Ka)xJIOMy ITPOIECCY COOTBETCTBYET OTACIBHBIN IK3EMIUISAP BUPTyalbHOM MamuHbl Dalvik, B cBsi3u ¢
STHM KOJ IPUIIOKEHHUS UCTIONHAETCS N30JUPOBAHO OT APYTUX MPHIOKEHUH.

[lepeuucnennsie uaen Qynkuuonupoanus upunoxkeHus B OC Android peanmsyroT NpUHIHIT
MUHUMAJBHBIX TPUBWICTHHA, T. €. KaXJAOMY MPHIOKCHUIO, [0 YMOJYAHHIO, PA3pelIeH IOCTYI TONBKO K
KOMITOHEHTaM, He0OXOIUMBIM ISl €r0 paOd0Thl M HUKAKUM Ooibiie. TakuM 00pa3oM o0ecriedInBacTCsl OUCHb
Oe3omacHas cpefa QyHKIMOHUPOBAHUS PUITOKCHHIA.

OpHako, B ciy4ae HEOOXOAMMOCTH NPWIOKEHHS MOTYT MOJYYHUTh AOCTYN K JaHHBIM JPYTUX
MIPUJIOKEHUI M CHCTEMHBIM cepBHcaM (yciryram). B ciydae, korma JByM MPHIOKEHUSIM HEOOXOJMMO UMETh
OCTYII K (paititam apyr apyra, UM TIpPHCBAMBACTCS OAWH M TOT K€ IMoyib3oBaTenbekuit ID. st skoHOMEH
CHCTEMHBIX PECYPCOB TaKHe MPHUIIOKECHUS 3aIlyCKalOTCs B OTHOM Linux mporiecce u IenaT Mex 1y co0oii ofuH
Y TOT K€ SK3EMILUTSP BUPTYAIbHON MAIIMHBL, B 3TOM CIIy4ae MPHIOKEHUS TaKKe JOHKHBI OBITh TOJIITHUCAHBI
omauM ceptudukaroM. B ciydae ke, Korma MPHIOKEHUIO TpeOyeTcss AOCTYNl K CHCTEMHBIM TaHHBIM,
HampuMmep, KoHTakTam, SMS cooOmeHusM, kapTaMm mamsTH, kamepe, Bluetooth u T. 4., momp3oBartemto
HEOOXOIUMO J1aTh MPWIOKEHHUIO TaKUe MOJTHOMOYHSI BO BpEMs YCTAaHOBKH €T0 Ha yCTPOMCTBO.

Busyanbnblit qu3aiin naTepdEiicos.

Cuinbl, BIOXKEHHBIE B pa3pabOTKy MOJENH MOBEACHUS MPOrPAMMHOTO MPOIAYKTa, OYAYyT MOTPadeHBI
BITYCTYI0, €CIIH BBl HE CyMeeTe TOJDKHBIM 00pa3oM JIOHECTH JI0 MOJIb30BaTENIeH MPUHIIMIIBI 3TOTO MOBEICHUSI.
B cirygae MOOMIIBHBIX MPOIYKTOB ATO JIENAETCS BU3YAIBHBIME CPEACTBAMU - ITyTEM OTOOpaXKeHHsI 0ObEKTOB
Ha aucIuiee (B HEKOTOPBIX CIydasX MeNeco00pa3Ho UCIIONb30BaTh TAKTHIBHBIC OIIYIIICHUS OT HAXKATHSA).

BusyanbHblil qu3aiiH HHTEP(EHCOB - OUEHb HY)KHAs U YHHKAJIbHAs TUCIUILIAHA, KOTOPYIO CICIyeT
MIPUMEHSTH B COUYETAHHUH C TPOSKTUPOBAHUEM B3aMMO/ICHCTBHUS M IPOMBIIIICHHBIM Mu3aiiHoM. OHa criocoOHa
CEPhE3HO MOBIUATH HA 3((EKTUBHOCTD U MPHUBICKATEIHLHOCTh IPOAYKTA, HO JUIS TOJHOM pealn3aliii 3TOT0
MOTEHIIMalIa HY)KHO HE OTKJIAJbIBaTh BU3yaJbHBIA TU3alfH Ha MOTOM, a CIeNaTh €ro OJAHUM M3 OCHOBHBIX
WHCTPYMEHTOB yJIOBJIETBOPEHUsI MOTPEOHOCTEN TOIb30BaTesel U Ou3Heca.

N3006pa3uTenbHOE HCKYCCTBO, BU3YAIBHBIN AM3aiiH HHTEP(EHCOB U MTpoUre JUCIMIUINHEI TH3aitHa

XyHOKHUKHM W BU3YaJIbHBIE AM3aifHEpPHl pa0OTalOT C OJAHWMH W TEMH >X€ H300pa3sHTeIbHBIMHU
CpeJICTBaMH, OJTHAKO UX AEATENILHOCTh CIY)KHT Pa3iH4yHBIM LeisM. Llenb XynoKHHKa - cOo34aTh OOBEKT,
B3TJIS1/T HA KOTOPBIH BRI3BIBACT 3CTETHUECKUN OTKIIHK. M300pa3uTenpbHOE UCKYCCTBO - CIIOCO0 CAMOBBIPAYKEHUS
XyIOKHUKA. XYTOKHUK HE CBA3aH MOYTH HUKAKUMHU OTpaHmueHHsMH. UeMm HeoObldHee W cBoeoOpazHee
MPOAYKT €ro YCHUJIMHA, TEM BbIIIIE€ OH HEHUTCH.

JuzaifHepbl CO3[aI0T OOBEKThI, KOTOPBIMH OYyIyT IOJIb30BAThCS JPyrue Joau. Eciau TOBOPHTH O
Mu3aifHepax BU3YaIbHBIX HHTEP(EICOB, TO OHHM UIIYT HAWIYYIIee MTPeICTaBICHNE, TOHOC IIee HH()OPMAIIHIO
0 TMOBEJEHUU TPOTPaMMBI, B IPOCKTHPOBAHWU KOTOPOM OHHM MPUHUMAIOT ydacTue. IlpuaepxuBasch
[EJICOPUEHTUPOBAHHOTO MMOJIX0/a, OHH JIOJDKHBI CTPEMHTHLCS MPEJCTABIATh MOBEIEHHEe U WHPOPMAIUIO B
TTOHATHOM U TIOJIE3HOM BHJI€, KOTOPBIH MOIEP’KUBAET MAPKETHHTOBBIE IEJIA OPTraHU3aI[H ¥ IMOITUOHATHHBIE
nenu mnepcoHaxeid. Pasymeercs, BU3yaNbHBIA JH3aifH TIOJMB30BATENLCKUX WHTEP(EWCOB HE HCKIIIOYAET
ACTETUYECKUX COOOpaKEHHH, HO Takhe COOOpakeHHs HE JOJDKHBI BBIXOAHMTH 332 PaMKH (DYHKIIMOHAIBHOTO
Kapkaca.

I'padugeckuii mu3aitH 1 MOTB30BATENbCKUE HHTEP(EHCH

I'paduueckne nu3aiftHEpbl OOBIYHO OYEHb XOPOIIO pPa30HparOTCs B BU3YANbHBIX aCIEKTaX M XYXKe
NPEICTABIISIIOT ce0e MOHSTHS, JISKAIIUE B OCHOBE MMOBEJICHHS IPOTPaMMHOTO TMPOAYKTa M B3aUMOJICHCTBUS C
HuM. OHH CIIOCOOHBI CO3/1aBaTh KPACUBYI) W aJIeKBATHYIO) BHEIIHOCTh HMHTEp]EcoB, a KpoMe TOro -
MPUBHOCUTH (PUPMEHHBIA CTUJIL BO BHEIIHWH BHJI M IIOBEJCHHUE NPOTPAMMHOIO mpomaykra. s Takux
CTENUANMCTOB JM3aliH WK TIPOEKTHpOBaHKe UHTepdelica ecTh B IEPBYIO O4epe/Ib TOH, CTHIIb, KOMIIO3HITHS,
KOTOpBIC SIBISIOTCS aTpuOyTamMu OpeH/1a, BO BTOPYIO O4Yepelb - MPO3PAYHOCTh M MMOHITHOCTh HH(pOpMAanuu 1
JIUIIG 3aTeM - Tiepeaya HHGOPMAIIUH O MOBEJACHUN TIOCPEICTBOM 0XKUIAEMOT0 Ha3HAUCHUS.

JuzaiiHepaM BH3yalbHOM 4YacTH MHTepdelica HeoOXOAMMbl HEKOTOPBIE HABBIKH, KOTOPBIC MPHUCYIIN
rpaduyueckuM nu3aiiHepaM, HO OHHM JOJDKHBI elie 007anaTh TIyOOKHMM IOHMMaHWEM W TPaBUIHHBIM
BOCIIPUSTUEM PO NoBeAeHUs. VX ycuins B 3HAYUTENbHON CTEIIEHU COCPEIOTOUYCHBI Ha OPraHU3allMOHHBIX
acmeKkTax IPOeKTHpOBaHWSA. B IleHTpe uX BHHMMaHHS HAXOAWTCS COOTBETCTBHE MEXAY BH3YalIbHOM
CTpyKTypoii mHTepdeiica ¢ OJHOH CTOPOHBI U JIOTHYECKOH CTPYKTYpOW IOJIB30BATEIbCKON MEHTAIBHOM
MOJENIM ¥ TOBEIEHHs MporpamMmbl - ¢ Apyroid. Kpome Toro, mx 3a00THT BONpPOC O TOM, Kak cooOLIaTh
MOJIB30BATENI0 O COCTOSIHUSAX MPOTPaMMBI U YTO JI€laTh ¢ KOTHUTUBHBIMHU aCIEKTaMU MOJb30BATEIBCKOIO
BOCIIPHATHUS (PYHKITHH.
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Busyanbnplit "HGOPMAMOHHBIN TH3aH

Wudopmanmonnble nu3aifHepsl paboTalOT HAJ| BH3yallM3alvieldl JaHHBIX, COJCPKUMOTO H CPEJICTB
HaBUTANUU. YCWinsg WHQPOPMAIIMOHHOIO JM3aiiHepa HamNpaBlICHbl HA TO, YTOOBI NMPEACTABUTH JTaHHBIC B
¢dopMe, CcrocoOCTBYIOIIEH WX BEPHOMY HWCTOJIKOBAHMIO. Pe3ynbTaT JOCTHUTaeTCs 4Yepe3 YIpaBlieHUE
BU3YQJIIBHON Wepapxuel Npu IMOMOIIM TaKWUX CPEeACTB, Kak IBEeT, ¢GopMma, PacroioKeHHe W MacIiTal.
PacripoctpaneHHBIMA  00BEKTaMH HWH(MDOPMAIMOHHOTO [W3aliHA SBISIFOTCS BCEBO3MOXKHBIE TpadHKH,
JMarpamMMbl ¥ IIPOYUE CIIOCOOBI 0OTOOPaKEHUS KOJTUYECTBEHHON H(OPMAIIHH.

UtoOBl co37aBaTh TpUBJIEKATEIbHBIE W YAOOHBIE TOJIB30BATENbCKHME WHTEpGEHCH, Au3aiiHep
nHTep(helcoB JODKEH BIafeTh 0a30BHIMU BH3YaJIbHBIMH HAaBBIKAMHU - TIOHUMAaHHEM I[BETa, THUIOTPadUKH,
(OpMBbI M KOMITO3UIIMM - U 3HATh, KaK MX MOXHO 3((EKTUBHO MPUMEHSATH JJIS Tepefadd MOBEICHUS U
MPENICTaBICHUST WH(GOPMAIMH, JUIS CO3JIaHUS HACTPOCHUS W CTUMYJIHMPOBAHUS (PU3UOJOTUYCCKUX PEAKIIHU.
HwuzaitHepy mHTepdeiica Takke TpeOyercs IiyOoKoe MOHMMAaHWE MPUHIIAIIOB B3aUMOJCHCTBUS W HIHOM
uHTepderica, ONpeeIIIONUX TOBESICHUE TPOTYKTa.

CrtpoutenbHbIe OJIOKM BU3YalIbHOTO JTu3aiiHa HHTEep(eiicoB

Juzaitn mHTEpdEicOB CBOMUTCS K BOMPOCY O TOM, Kak O(GOPMHUTH M PACIIONOXHTH BHU3YyaIbHBIE
AJIEMEHTHI TaKUM 00pa3oM, YTOOBI BHATHO OTPa3WTh IMOBEACHHWE W TpeACTaBUTh WH(Mopmanmio. Kaxmprit
JJIEMCHT BI/I3yaIH:HOI71 KOMIIO3UIIMHU UMCCT P CBOI\/'ICTB, M cOYeTaHHE dTUX CBOMCTB apuaacT 3JIEMEHTY CMBICII.
[Tonp30BaTeNh MOMydaeT BO3MOXKHOCTBH pazo0paTrbcs B HHTepdeiice Omaromaps pa3IHIHBIM CIocoO0am
MIPUJIOKEHUS. 3TUX CBOWCTB K KaXXJIOMY W3 JJIEMEHTOB WHTepdeiica. B Tex ciywasx, xorga nBa oObekTa
00asaoT OOUIMMH CBOWCTBAMHM, IOJIb30BATENb MPEAIOJIOKHUT, YTO 3TH OOBEKTHI CBS3aHBI WA IMOXOXHU.
Koraa IIOJIB30BATCJIN BUOAT, YTO CBOMCTBa OTJIMYAr0TCsA, OHU IpCAIoJararoT, 4YTo O6’BCKTBI HEC CBs3aHBI.

Co3maBas TOJIB30BATEIIbCKUIT WHTEpdEiic, TpoaHaTU3UPYHUTE IEepEUNCIICHHBIE HUXE BH3yaJbHBIC
CBOMCTBAa KaXJOTO 3JIEMEHTa HWJIM TPYIIBI 3JIEMEHTOB. YTOOBI CO3/1aTh TMOJE3HBIA M NPHUBJICKATEIBbHBIN
MOJIb30BATEIILCKHUI UHTEPQEHC, CIeIyeT TIIATSILHO MOPad0TaTh ¢ KAKIABIM U3 3TUX CBOMCTB.

®dopma

®dopma - rIaBHBIA IPHU3HAK CYITHOCTH 00bEeKTa A1 YeaoBeKka. Mbl y3HaeM 00BEKTHI ITo KOHTypaM. Ecu
MBI YBU/IUM Ha KapTHHKE CHHUH aHaHac, MBI €r0 Cpa3y OMo3HaeM, MOTOMY YTO MbI OMHUM ero ¢opmy. U
JIMIIIB TIOTOM MBI YAMBUMCS CTpaHHOMY I1BeTY. [Ipu aTOM paznuueHue hopM TpeOyeT OO0JIbIICH KOHIICHTPALIUS
BHUMAaHMUSI, 9eM aHaJu3 [[BeTa win pa3mepa. [losTomy hopma - He mydrniee cCBOWCTBO /ISt CO3TaHUS KOHTPACTA,
eciu TpedyeTcs MpUBJIeYh BHUMAHHE MTOJIH30BaTEN.

Pazmep

Bonee kpymHBIE S7€MEHTHI MPHUBIEKAIOT OOJbIIE BHUMAHHS, OCOOCHHO €CIM OHHM 3HAYUTEIEHO
MIPEBOCXOAAT pa3MepaMHu OKpYKarollyue 3JeMeHTHI. JIIoM aBTOMAaTHYeCKH YHOPSIIOYUBAIOT OOBEKTHI 10
pasMepy U CKJIOHHBI OIIEHUBATh UX TI0 pa3MepY; €CII Y HaC €CTh TEKCT B HETHIPEX pa3sMepax, Mpearnoiaraercs,
YTO OTHOCHTEJIbHASI BAXKHOCTh TEKCTAa PACTET BMECTE C Pa3MEPOM U UTO MOJYKUPHBIN TEKCT Ooyiee BaXKEH,
YeM TEeKCT C HOPMAJIbHBIM HadyepTaHueM. Takum oOpazom, pasMep - MOJE3HOE CBOMCTBO AJisi 0003HAYCHUS
WHQOPMAIMOHHBIX UEPAPXUH.

Ber

I[BeToBBIE paznuuus OBICTPO MPHBIEKAIOT BHUMaHHE. B HEKOTOPHIX NMPOQPECCHOHAIBHBIX 00JIACTIX
IBE€Ta UMCIOT KOHKPCTHBLIC 3HAUCHUA, U 3TUM MOKHO I1OJIb30BAThHCA. TaK, JUISL 6yxranTepa KpaCHI)II\/'I IBET -
OTpULATCIbHBIC PE3YJILTATHI, '—IGpHBIﬁ - ITOJIOKUTCJIBHBIC.

I[BeTa mpuoOpeTaroT CMBICIBI B Oyarofaps CONMAIBHBIM KOHTEKCTaM, B KOTOPBIX IPOXOJUT HaIle
B3pocneHnue. Hampumep, Oenblit 1iBeT Ha 3amnaie acCONUUPYETCs C YUCTOTOW U MUPOM, a B A3WHU U apaOCKuX
CTpaHax - C MIOXOPOHAMH U cMepThio. [Ipu 3TOM LBET M3HAYAIBHO HE 00JIaJ]acT CBOWCTBOM YIOPSIOUEHHOCTH
Y HE BBIpaXKaeTCsd KOJMYECTBEHHO, ITO3TOMY JIAJIEKO HE WAeaJ]eH Ui Nepeadyd MHPOPMAIMKA TaKOTO Poja.
Kpome Toro, He ciemyer aenaTh IBET €AMHCTBEHHBIM CIIOCOOOM Tepemadd WHGOPMAIMH, TOCKOJBKY
IIBETOBAs CJIETIOTA BCTPEIAETCS TOBOJIGHO 9aCTO.

[Ipumensiite nBer ¢ ymoMm. YToObl co3maTh 3PPEKTUBHYIO BHU3YAJbHYIO CHCTEMY, IO3BOJISIOLIYIO
TIOJIL30BATEIIO0 BBISBIATH CXOJICTBA M Pa3lin4us OOBEKTOB, HCIIOJIB3YHTE OTpaHUYCHHBIN HA0Op I[BETOB -
3 dexT paxyru meperpyxacT BOCIPUATHE TOTH30BATENSI M OTPAHIMYMBAET BO3MOXKHOCTH TIO TIepeaade eMy
UHPOPMAITUH.

Br100op 1BeTOBOW MaTUTPHI I IPOTpaMMbl HEOOXOIUMO TPOBOJUTH O4€Hb OCTOPOXKHO. 1o pa3HbIM
JMaHHBIM, TOM WJIM HHOHW (OpMOH IBETOBOH CjiemoThl cTpamarT A0 10% MyX4HMH, M HCIIOJB30BaHUE,
HaIpuUMep, KPaCHOTO U 3€JICHOTO I[BETOB ISl YKa3aHMsI KOHTpacTa 3aTPyIHSAET padoTy ¢ MPIIOKECHUEM IS
3TUX JIOJICH.

SIpxocth
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[ToHATHUSI TEMHOTO H CBETIOTO OOPETAIOT CMBICI MPEUMYIIECTBEHHO B KOHTEKCTE spKocTH (oHa. Ha
TeMHOM (OHE TEeMHBI TEKCT TMOYTH HE BHJEH, TOTJa Kak Ha CBETIOM OH OyJeT pe3KO BBIIEISATHCA.
KoHTpacTHOCTH JIH0O1M BOCIPUHUMAIOT JIETKO U OBICTPO, TaK YTO 3HAYCHHE SIPKOCTU MOXKET CTATh XOPOIIUM
WHCTPYMEHTOM IPUBJICUCHHSI BHUMAHUSA K TEM 3JICMCHTaM, KOTOPbIE TPEOYeTCs MOMAYEPKHYTh. 3HAUYCHHUE
SIPKOCTH - TAKXKE YIOPsAA0OUCHHAs TIepeMeHHasl, HampuMep, 0osee TeMHbIe (¢ 0oJiee HU3KOM SPKOCTHIO) ITBETA
Ha KapTe JIETKO MHTEPIPETHPYIOTCA: OHM 0003HAYAIOT OOJBIIHE TTyOWHBI WM OOJNBINNE 3HAYCHUS APYTUX
napameTpoB.

Hanpasnenue

Hampasnenue moiie3Ho, Korma Tpedyercs rmepeaaBaTh HHGOPMAHIO 00 OpUEHTANNH (BBEpX WIIM BHU3,
BIIepe win Ha3ax). [loMHUTE, 4TO BOCHIPUATHE HAMPABICHUS MOXKET OBITh 3aTPYIHEHO B CIy4ae HEKOTOPBIX
(hopM U P MANBIX pa3Mepax 00BEKTOB, TOATOMY €€ JIy4IlIe UCIIOIb30BaTh B KAUECTBE BTOPUYHOTO MTPH3HAKA.
Taxk, ecnmu TpeOyeTcs MoKa3aTh, YTO PHIHOK aKIWU TTOIIE] BHU3, MOKHO HCITOJBF30BATh HAIIPABIEHHYIO BHU3
CTpEJIKY KpaCHOTO LIBETA.

Tekctypa

PazymeeTcs, n3o0paxxeHHBIC Ha SKpaHe dJIEMEHTHI He 00JIaIal0T HACTOSIICH TEKCTYpPOH, HO CITOCOOHBI
CO37aBaTh €e BUIAMMOCTh. TeKcTypa penko ObIBaeT Toje3Ha IS Nepefadd Pa3iuduid WM TPUBJICYEHUS
BHUMAaHHUSI, MIOCKOJIbKY TPeOYeT 3HAaUMTEIBHON KOHIICHTPALMU Ha JeTaisx. M TeM He MeHee TeKCTypa MOXKET
OBITH BaYKHOM MOJICKA3KOH. 3aCEUKH 1 BBITYKIOCTH Ha DIIEMEHTAX ITOJIh30BATEIBCKOTO HHTEpdeiica 00BITHO
YKa3bIBAIOT, YTO AJIIEMEHT MOXKHO MIEPETAaCKUBaTh, a (DaCKM TN TEHH y KHOMKH yCHIMBAIOT OMIYIICHUE, YTO
€€ MOXKHO HaXKaTh.

Pacnionoxenue

Pacmionoxxenue - 3T0 iepeMeHHasl, yropaoueHHas ¥ BeIpakaeMast KOTUIeCTBEHHO, a 3HAYUT, TTOJIe3HAS
JUTS Tiepeiaun uepapxuu. PacnonokeHue Takke MOXKET CIIy)KUTh CPEACTBOM CO3JIaHHs MPOCTPAHCTBEHHBIX
OTHOIIICHUH MEXJy OOBEKTaMH Ha SKpaHe M O00BbEKTaMH peajbHOro Mupa (Hampumep, HeOO B BepxHEH
TIOJIOBUHE, 3eMJISl B HIDKHEH ).

3aganus:

. MI3yuuTh pekoMeHIyeMYIO JIUTEPATYPY.

. Co3naTh HOBOE MIPHUJIOKEHHUE U U3YUUTH €0 CTPYKTYPY.

. Hactpouts nHTEpdEtic mpriIoKeHus;

. PeanuzoBath JOrMKy IPUIIOKEHHUS.

. 3yunTh 351eMeHTHI HHTEpdEiica.

. [IpakTraeckuM MyTEM HAydUTHCS pa3MenaTh AIEMEHTHI U MEHATh UX CBOMCTBA.
. Pazpaborath mporotun uaTEpdEiica COOCTBEHHOTO MPUITOKESHHS.

. OTBeTHTH HA KOHTPOJIBHBIC BOIIPOCHI.

. OdopMuth OTUET.

CopeprkaHne oT4eTa: OT4YeT 1o J1abopaTopHON paboTe MOIKEeH OBITH BBITIONHEH B penakTope MS Word
u opopmiieH cornacHo TpeboBaHusaM. TpeboBanust mo dopmarupoBanuoo: pudr TimesNewRoman;
WHTEpBAJI - IIOJYTOPHBIN, AO3alHbIi oTCTYH - 1,25. TekcT H0JKeH ObITh BBIPABHEH IO IIHPHHE.

OT4er JODKEH coAep aTb TUTYJIBHBIH IJIMCT C TEeMOW J1abopaTOpPHOW padOThI, IEeNb pPadOTHl H
ONMCAHHBIN MPOLIECC BBIMOIHEHUS Ballieil padoThl. B KOHIIE OTUETHI MPUBOIATCS BBIBOIBI O MPOJICIAHHON
paborte.

B oT4er HE0OXOAMMO BCTaBIATH CKPUHIIOTH BHITIOJHEHHOW pabOThl U AOOABIATH ONMHCAHUE K HUM.
Kaxxapiit puCyHOK TOIDKEH pacrojiaraThCs MO LEHTPY CTpaHUIlbl, uMeTh noanuck (Pucynok 1 - Co3nanue
HOILCI/ICTCMBI) " CCBbUIKY Ha HETO B TCKCTE

KoHTposbHBIE BOITPOCHL:

KaxkoBo ycrpoticTBo miardopmbel Android?

Yro nmpencrasisier coboit Android SDK?

HazoBute ocHOBHBIE cpesicTBa pa3padboTku noa Android.

[lepeuncnure TOCTOMHCTBA U HEAOCTATKH AMYIATOpoB Android.

BrisicHuTe 00beM npoaax MoouabHbIX yeTpoiicTB ¢ OC Android.

Kakas Bepcus mnardopmbl Hanbosiee MOMyJIsipHa B HACTOSIIIEE BpeMsi?

Oco0eHHOCTH BU3YalIbHOTO JM3aiiHa WHTep(EHCOB, CTPOUTENHHBIX OJIOKAX W JJIEMEHTaX
YIpaBICHHUS.

Ocob6ennoctu npoektupoanus GUI mox Android.

[MpuHIHITEL pa3pabOTKH YAOOHBIX MOIH30BATENECKUX HHTEPPEHCOB It MOOMIIBHBIX MTPUIIOKEHHH.

OO ~NOoO ok, WN PR

NogkrwdE

© ®

IIpakTuyeckasi padora Ne 3.15. Co3qaHue MHOT03KPAHHOT0 MPHUJI0KEHUS
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[enb paboOTBI: HAYYWTHCS CO3/1aBaTh MPUWIOKEHHS, COCTOSIINE W3 HECKOJLKUX aKTHBHOCTEH, U
JINAJIOTOBbIC OKHA, a TAK)KE MIO3HAKOMUTHCS C dIIEMEHTaMU Tad-uHTep(eiica.

JIst MOOMITBHBIX MPHIIOKEHHUH TJIAaBHBIM OIPaHUYEHUEM SIBJISICTCS pa3Mep dKpaHa ycTpoiicTBa. O4YeHb
9aCTO HEBO3MOXKHO PAa3MECTHTh BCE DJIEMEHTHI TOTHO(YHKITMOHATBHOTO TIPUIOKEHUS TaK, YTOOBI UX MOKHO
OBLTO YBUIETH OMHOBpPeMEHHO. OUYEeBHIHBIM PEIICHUEM ITOH IPOOJIEMBI SBISETCS pa3aciieHne uHTepdeiica
Ha JaCTH 110 KaKOMY-JTH00 MpUHITHAITY. OCHOBHBIE TIYTH PEIICHUS dTOM MPOOIEMBI:

- Ucnonmp30BaTh pa3nuyHble COOOIIEHHA (AMAIOrOBBIE OKHA, YBEIOMIICHHWS, BCILIBIBAIOIINE
MOJCKa3Ku). DTOT cnoco0 Hambonee mMpocT u He TpeOyeT pemakTupoBanusi (aiina maHudecta, OIHAKO
OYEBUIHO, YTO TaK MOKHO PEIIUTh TOJBKO YacTh 3a7a4.

- Hcnonp30BaTh B OJTHOM IPHIIOKEHAN HECKOIBKO akTUBHOCTEH. Crtoco0 yHUBEPCATBHBINA M IOIXOAHT
JUTs TIOOBIX TIPUIIOKEHUH, OTHAKO MPEXKIIE YEM €T0 PeaTn30BbIBaTh, HEOOXOIUMO OYECHb XOPOIIO MPOAYyMaTh
CTpyKTypy Oynymero mnpuinoxeHus. 31aech TpeOyeTcs pedakTHpOBaThb MaHU(pECT W OpraHu30BaTh
MEPEKITIOYeHIE MEXTY Pa3IMIHBIMA AKTUBHOCTSIMH yIOOHBIM IS TTOJTE30BATENS CIIOCOOOM.

- Pa3mecTuTh KOMITOHEHTHI Ha aKTUBHOCTH TaKUM 00pa3oM, UTO B HYXHBII MOMEHT MOXHO Oyzaer
JIETKO TIEPEKITIOYUTHCS Ha pabOTy ¢ APYrol 4acThio HHTEepderica.

3anaHus:

1. V3y4uTh peKOMEHIyeMYIO JINTEPATYPY.

2. Ilomymaiite Hajy COOCTBEHHBIM TIPWIIOKCHHEM, COYETAIONIMM Pa3lIUYHbIE BO3MOXKHOCTHU
MPOEKTUPOBAHUSI MHOTOOKOHHBIX NPHUJIOXKEHHM, pacCMOTpeHHbIe Bhimie. Co3maliTe MPOTOTHIT
ATOTO MPUJIOKEHHSI 1 HACTPOWTE €T0 MOJIb30BaTeNbCKI HHTepheric.

3. OTBeTUTHh Ha KOHTPOIbHBIE BOTIPOCHI.

4. OdopMHTB OTYET.

CopepixkaHne OTUeTa: OTUET MO0 J1adopaTopHO padoTe TOJLKEH OBITh BBINOIHEH B pegakrope MS Word
n odopmileH corjacHo TpeOoBauusaM. TpeboBanus mo dopmatupoBanuto: Illpudt TimesNewRoman,;
WHTEPBAJI - IIOJYTOPHBIH, AO3alHbIi oTCTYH - 1,25. TekcT HoKeH ObITh BBIPABHEH IO IIMPHHE.

OT4er JODKEH COACpXaTh TUTYJIBHBIA JIMCT ¢ TeMoOW J1abopaTOpHOW paboThI, Ieb PabOTHl H
OTIMCaHHBIN TPOLIECC BBIMIOIHEHUS Balleil paboThl. B KOHIIE OTYETHI MPUBOIATCS BHIBOIBI O MPOAETAHHON
pabore.

B oTder HEOOXOAMMO BCTABJIATH CKPUHILIOTHI BBIMOJIHEHHOW PaOOTHl M JOOABIATH OMUCAHUE K HHM.
Kaxxnprii puCyHOK MOJDKEH pacrlojiarathCs MO IEHTPY CTpaHUllbl, uMeTh noanuch (Pucynok 1 - Cozmanue
MOJICUCTEMBI) U CChUIKY Ha HETO B TEKCTE

KonTponbHbie BOIPOCH:

1.  HUcnonw3oBanue kiacca Dialog

2.  BapuanThl 0TOOpaKE€HUS YBETOMIICHHIA.

3.  Ha3nadeHue BCIUIBIBAIOIINX MOJICKA30K.

4.  OcobeHHOCTH pa3pabOTKH MPHIIOKEHHUS, COJIEPHKAIIETO HECKOIBKO aKTHBHOCTEH

IIpakTuyeckass pabora Ne 3.16. JleMoHCTpanmuu paclO3HABAHHUSI CTAHJAPTHBIX KECTOB.
MpuHuMnBI padoThI ¢ ’KeCTAMU BBOAMMbBIMU M0JIH30BATEISIMH

Llens paboTe: pa3paboTaTh NPOCTEHIINE TNPHIOKECHUS Ui JEMOHCTPAllMM pacliO3HABaHUS
CTaHJAPTHBIX >KECTOB, pa3pabOTKa MPHIIOKEHHS, TTOMOTAIOIIET0 MOHATh NMPUHLUUIBI PabOTHl C KECTaMH
BBOJAVWMBIMHU I10JIB30BATCIISIMU.

W3BecTHO, 4TO cMapTQoOH sBisieTcss "yMHBIM TeneoHOM': MpeAroyiaraeT o0s3aTelibHOe HaTHMYue
ONEPAaLMOHHON CHUCTEMBI M BO3MOKHOCTh YCTAHOBKHM JOIOJHUTEIBHBIX IPHUIOKEHUH, CYIECTBEHHO
pacumpstominx QyHKIHOHaN ycrpodcTBa. C OIHOW CTOPOHBI, CMapT(OH BBIIONHSIET BCE IMPHUBBIYHBIC
GbyHKIIME MOOMIBHOTO TeiaedoHa M, Oyarojaps KOMIIAKTHBIM pa3Mepam, Bceria moxa pykoi. C apyroi
CTOPOHBI, OJlarozaps HaJHM4YHUIO IMPOLECccOopa W OMNEPALMOHHOW CHCTEMBI, MO3BOJIIET BBIIOJIHATH MHOTHE
(GYHKUMHM TIOJHOLEHHOTO KOMIbIoTepa. JlOMONMHUTENBbHO KO BceMy, CMapTQOHBI OOJIAAaloT PSIOM
WMHTEPECHBIX 0COOCHHOCTEH, He XapaKTEePHBIX JUIS TeJIe()OHOB U KOMITBIOTEPOB.

s Hadana oOpaTUM BHUMaHHE Ha 3KpaH cMapTdoHa. B coBpeMeHHBIX cMapTdoHAX SKpaH 3aHUMAeT
NPaKTUYECKH BCIO IUIOMIAAb IEpEeIHEH MaHenu YCTPOWCTBA, MMEET BBICOKOE pa3pellleHHe M SBIISETCS
YYBCTBHUTEJNBHBIM K IPHUKOCHOBEHHAM. bnaromaps Takoil 4yBCTBUTENBHOCTH, IUISI B3aUMOAEUCTBHS C
yCTpOfICTBOM " €T0 NPUIIOKCHUAMHU MOXXHO MCIIOJIB30BaTh BUPTYAJIBHBIC DJICMCHTHI YIIPABJICHU A, YallC BCETO
KHOIIKH, 0TOOpa)kaeMble Ha dKpaHe. B CBs3u, ¢ 4yeM OTmagaeT HeOOXOAMMOCTh B (PM3MUECKUX KHOMKax. B
cMapTdoHax peanusyercs, TaKk Ha3bIBaeMblil, touch-unrepdeiic - naTepdeiic, OCHOBaHHBII Ha BUPTYaJIbHBIX
OJICMCHTAaX YIIpaBJICHUA, BI)I60p KOTOPBIX BBIINMOJIHACTCA MPOCTBIM KaCaHUEM, a TAKXKC Ha HCIIOJIB30BaHWUU
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xKecToB (gestures). Ecimn Todek KacaHHWS HECKONBKO (T. €. HMCIONB3YeTCs HECKOJBKO TalIbIIEB), TAKOW
uHTepdeiic, y:xe HaspBaeTcs multi-touch.

Eme onna ocobeHHOCTH cMapT(OHOB COCTOMT B TOM, YTO JJIsi OOJBIIMHCTBA WX BIAZCIbIECB HE
MOCJIETHIOI0 POJIb UTPAeT BO3MOXKHOCTB MCIIONB30BaHUS 3TOr0 "yMHOTO TeiedoHa" B KauecTBE ayAHO HIIH
BHJIEOIlIeepa, TTOITOMY COBPEMEHHBIE YCTPOMCTBAa CTAHOBSTCS Bce Oolee W Ooliee MyIbTUMENUHHBIMA. B
MIEPBOH JIEKITNH 00CYXIaJI0Ch, 9TO B cocTaB miatdopmel Android Bxoaut Habop OnbmmoTek amst 00padoTKu
myiapTuMenna Media Framework, B KOTOpoM peann3oBaHa MOAJCp)KKa OOJBIIMHCTBA OOMIMX Meaua-
¢dopmaToB. B cBs3u ¢ uem, B IpHIIoKeHUs, pa3pabaTbiBaeMble A1 cMapT(oHOB 1o yrpasieHneM Android,
MOJKHO MHTETPUPOBATH 3aIHCh U BOCIIPOM3BEIEHUE ayINO0 U BUEO, a TAKXKE PabOTy C H300paKEHUSIMH.

BaxHOH M 4acTO HCIONIB3yeMOH OCOOCHHOCTHIO CMapT(OHOB SIBISETCS HAMYUE KaMepbl, KOTOpas
MO3BOJIIET CHUMATh BCE CAMOE MHTEPECHOE: OT MEPBBIX IIAroB pedeHka A0 majeHus Mmeteopura. Tenedon
BCEr/ia MoJl PyKOH M TOTOB K paboTe, B CBSI3U C 3TUM KOIHYECTBO (hoTorpaduii 1 HEOOIBIINX BUACOPOITHKOB
PE3KO YBEIUYHIIOCH, U JII000€ MHTEPECHOE COOBITHE B JKU3HW WHAWBUAYYMa MOKET OBITH 3amedyarieHo M
COXpaHEHO sl MOTOMKOB. C pOCTOM BO3MOXKHOCTEH MOTydeHHs (POTO M BHIIEO MAaTEpHAJIOB YBETUUNBACTCS
MOTPEeOHOCTH B MIPIIIOKEHUIX, CIIOCOO"HBIX paboTaTh ¢ ’TUMH MaTepranaMu. [ImaTtdopma Android mo3Bomser
pa3pabaThiBaTh Taknue NPUIOKEHHS, KOTOpBIE IMPEIOCTABISIOT MOIB30BATENSIM BO3MOXKHOCTH JENaTh
(OTOCHUMKHM WM 3alMChIBATH BUICO, KAKUM-TO 00pa3oM o0pabaThiBaTh TOJNYyUYEHHBIE MaTepUallbl H
WCTIONB30BaTh UX JlANee.

BonpmmucTBO CcMapThoHOB ocHameHb GPS-momynem, a HEKOTOphIE Aake KOMOWHHPOBAHHBIM
moayiem GPS/TJIOHACC, 4To mo3BOJSIET UCTIONIB30BATh TAKOE YCTPOWCTBO B KaueCTBE MHCTPYMEHTA IS
OpUCHTUPOBAHUA Ha MECTHOCTH. Bo muormx clrydadax CMapT(bOH C YCTAHOBJICHHBIM COOTBETCTBYIOIIUM
MPOrpaMMHBIM OOeCTIedeHIEM BIIOJTHE MOXeT 3aMeHUTh GPS HaBuraTop. B paspabaTeiBaeMbIX IPHUITOKEHHAIX
nuHoraga 6I>IBaCT OYCHbDb II0JIE3HO Z[O6aBI/ITI) BO3MOXHOCTD ITOJTYUYCHUA KOOPpAUHAT yCTpOﬁCTBa " X03s1MHa, €CJIN
00a HaXoAATCS B OJJHOM MECTe, M MCIIONb30BaTh 3TH KOOPAWHATHI JJIsl Kakux-mubo ueneil. Hanpumep, yxe
CYIIECTBYIOT MPUJIOKEHUS, KOTOPHIE TIO3BOJISIFOT OTCIIEKUBATH TApaMETPhI YelIoBeKa (CIIOpTCMEHa) BO BpeMs
MIPEO0JICHNS HEKOTOPBIX PACCTOSHUI OeToM, Ha BEJIOCHTIeIe, Ha JIbDKaX U T. 1. Takoe MpuiioKeHue padboTaeT
BO BpEMSI TPEHUPOBKH (YCTPOHCTBO JOKHO MEPEMENIAThCSl BMECTE CO CHOPTCMEHOM ), IO OKOHYAHUIO MOKHO
MOJYYUTh MOJIHYIO0 CTATUCTHKY MapIIPyTa: TOYHOE BPEMsI B ITyTH, Pac-CTOSHHE, MOABEMBI/CITYCKH, CPEAHIOI0
CKOPOCTb, IIOTPAYCHHBIC KAJIOPUH | T. JI. 3aMETHUM, U4TO OOJBIIAs YacTh HH()OPMAITUH OITUPASTCS Ha TAHHBIE,
noJryyeHHble co ciyTHHUKOB GPS.

Paccmotpenne ocodeHHOCTEH cMapT(HOHOB OY/ICT HETIOIHBIM, €CJIM OCTABUTH 0€3 BHUMAHUS JaTUUKU U
CEHCOpPBI, KOTOPHIMH OCHAIIEHBI OOJBITUHCTBO YCTPOHCTB. DTH MHKPOYCTPOMCTBa OOECTIEUMBAIOT CBSI3b
cMapT(doHa C OKpYXKaIOIIEeH Cpeoi u T00aBISIOT HOBBIE yIUBUTENBbHBIE (YyHKIMH. C TTOMOIIBIO JaTYiKa
NpUONVKEHMSI, HApUMep, MOXKHO OTKJIFOYaTh IMOJCBETKY JKpaHa IpH NPUOIMKEHUH TellepOoHA K yXY
TIOJIL30BATEIISI BO BPEMSI pa3roBopa, OJIOKHPOBATH SKPaH, YTOOI HE OBLTO BOZMOXKHOCTH CIIy9aifHO HAXKAaTh Ha
0oTOOM. AKceJIepoMeTp MOXKET HCIIONB30BaThCS JIJIsi CMEHBI OPHUEHTAIlUU DKpaHa, JUIsl YIPaBIeHUS B UTpax,
0CcOOEHHO CHMYIISITOpax, a TaKKe B KauecTBe Imaromepa. J[aT4nk OCBEIIEHHOCTH IMO3BOJISIET PEryJINpOBaTh
SAPKOCTh dKpaHa. ['MpOCKON MOXET MPUMEHSTHhCS JUIS OIpeJelieHrs 0oJjiee TOYHOI'O MO3UIIMOHUPOBAHUS
YCTpOICTBA B IPOCTPAHCTBE.

Hauwunas ¢ Bepcuu 1.6, Android npenocrasisier API mjist paboThl ¢ ecTaMu, KOTOPBIH pacrojiaracTcs
B nakete android.gesture 1 MO3BOJISIET COXPAHSITh, 3arpyKaTh, CO3/IaBaTh U pac-MO3HABATH KECTHI.

3aganus:

1. V3y4uTh peKOMEHIyeMYIO JINTEPATYPY.

2. Pa3pabotars mpuioxkeHue, B KOTOPOM JEMOHCTPHPYETCS paclio3HABAHUE BCEX TOEPKHBAEMbBIX

JKECTOB.
3. Paspabotarb npuiaoxeHue, B KOTOPOM JIEMOHCTPUPYETCSI PaCIIO3HABAHHUE TOJIBKO HEKOTOPOH 4acTH
MO /IEP>KUBAEMBIX YKECTOB 10 BRIOOPY IIPOTPAMMHUCTA.

4. Peanm3oBaTh KeCTaM{ BBOJ YHCENl B MPUJIOKEHUHN "YTamaika'", pa3paboTaHHOM B JTaOOpaTOPHOM
pabote BTopoii Tembl. Co3maTh xecter 0", "1, "2", "3 "4 "S5t et TN, "g" "9" nns BBOJA QP
u xect "S" IS OCTAaHOBKHM BBOJA YMclia. B mpuiiokeHre 100aBUTH PacIO3HABAHKE ATHX JKECTOB,
npeoOpa3oBaHKe MX B YKHCIIO M CPaBHEHKE MOITYYEHHOTO YHUCIia C 3arajaHHbIM.

Pa3pabotaTh mpocToil KaJbKYISTOP C AKECTOBBIM BBOAOM YHCEN U ONEPALUH.
Pa3paboTtaTh GJIOKHOTHK U1 3aMETOK C PYKOIIMCHBIM BBOJIOM TEKCTA.
OTBeTHUTH HA KOHTPOJIbHBIE BOITPOCHI.

O opMHUTE OTYET.

o No g
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ConeprxkaHne OT4eTa: OTUET 10 JT1abopaTopHOM paboTe MOJDKEH OBITh BEITIONHEH B penaktope MS Word
u odopmiieH coriacHo TpeOoBaHusM. Tpebopanus 1o QopmarupoBanuio: Ipudt TimesNewRoman;
WHTEPBaJ - MOJIYTOPHBIN, AO3aiHbIi oTcTy - 1,25. TekcT nomkeH ObITh BRIPABHEH 110 IIIMPUHE.

Ot4er JOKEH COACpXKaTh TUTYJIBHBIH JIUCT C TEMOW J1abopaTOpHOW padOThI, €Nk PAa0OTHl H
OTIMCAHHBIA TPOIIECC BHITIOJHEHUS Ballel padoTHl. B KOHIIE OTYETHI MPHUBOIATCS BBHIBOABI O IMPOICIaHHON
pabore.

B oTder HE0OXOqMMO BCTaBJIATH CKPUHIIOTHI BHITIOJHEHHOW pabOThI U J00ABJIATh ONMHCAHUEC K HUM.
Kaxaplii prCYHOK JOMDKEH pacrojiaraThCsl MO MEHTPY CTpaHUIlbl, uMeTh noanuch (Pucynok 1 - Co3manue
MOJICHCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KoHTposibHbIE BONPOCHT:

Bo3moxHOCTH 100aBICHHS CEHCOPHOTO YIIPABJICHUS B MOOMIIbHBIC TTpriIoxKeHus moa Android.
IIpomecc pacno3HaBaHus KecTa.

Haznauenue mynstumenna 6ubanoreku Android.

Hcnonb3oBaHue BCTPOSHHOH KaMephl.

TexHoMOTHS CO3MaHUs HAOOPA JKECTOB.

CrocoOBI IMITOPTHPOBATH JKECTHI B TIPOEKT.

Hcnonp3oBaHne CO3aHHBIX KECTOB B TIPUIIOKEHHH.

NogkrwbdpE

IIpakTuyeckas padora Ne 3.17. MHOrookoHHoe npuios;xkenue. I'eoiokaliuoHHbIE BO3MOKHOCTH.
Hcnonb30BaHHe CTOPOHHUX OUOJIHOTEK

Llens paboTh: pa3paboTKa MHOTOOKOHHOTO MPUIOKEHUS, TPEJOCTABISIONIETO BO3MOXKHOCTH:
BOCTIPOWM3BEACHUS ayauo W BHUAeO (aiiyioB, co3maHus W OTOOpakeHHs (POTOCHUMKOB, paszpaboTka
MIPUIOKEHUS, JEMOHCTPUPYIOIIETO I'COJIOKAIIMOHHBIE BO3MOKHOCTH.

B coBpemeHHBIX cMapT(hOHaX S5KpaH 3aHUMAeT MPAKTUYECKH BCIO IUIOUIA[b IMEpeJHEH IMaHeIH
YCTPOMCTBA, UMEET BRICOKOE PA3PEILCHHE U SBJISIETCS YyBCTBUTEIBHBIM K IPUKOCHOBEHUAM. biiarogaps Takoi
YYBCTBHUTEIBHOCTH, [UI1 B3aUMOJCHCTBUSI C YCTPOMCTBOM M €0 NPHIOKEHHSIMH MOXKHO MCIHOJIb30BaTh
BUPTYyaJbHbIC 3JEMEHTHl YIPaBJCHHUS, Yalle BCEro KHOIKH, oToOpa)kaeMble Ha dKpaHe. B cBs3M, ¢ uem
OTIaJaeT HEOOXOIMMOCTh B (PM3UYECKHX KHONKaX. B cMapTdoHax peanus3yeTcs, Tak Ha3bIBacMblIi, touch-
uHTepdeiic - wuHTepdeiic, OCHOBaHHBI HAa BHUPTYaJbHBIX OJJIEMEHTaX YIPABICHUS, BBIOOP KOTOPBIX
BBITIOJTHSETCS IPOCTHIM KacaHWEM, a TaK)Ke Ha HUCIIOJIb30BaHWH KeCTOB (gestures). Ecmu Touek kacaHus
HECKOJIBKO (T. €. UCIIOJIb3YEeTCsl HECKOJIBKO MaJIbIIEB), TAKOH HHTEpdEiic, yxke Ha3biBaeTcs multi-touch.

Eme onHa 0coOGeHHOCTH CMapT(POHOB COCTOMT B TOM, YTO Ui OOJBIIMHCTBA HMX BIaJENIbLEB HE
MOCJIETHIOI0 POJIb UIPAeT BO3MOXKHOCTB MCIIONB30BaHUS 3TOro "yMHOTO TeiedoHa" B KauecTBE ayAHo WM
BUJIEOIlIeepa, TO3TOMY COBPEMEHHBIE YCTPOMCTBAa CTAaHOBSITCS Bce Oojiee M Oojiee MyJIbTUMEIUHHBIMU. B
TIEPBOH JIEKIIUH 00CYX/IaJI0Ch, 4TO B cocTaB muatdopmbel Android Bxoaut Habop OuOIHOTEK 11t 00paboTKH
myiabTuMenua Media Framework, B KoTOpoM peann3oBaHa IOAJEP)KKAa OOJIBIIMHCTBA OOIIMX Mexaua-
¢dopmaros. B cBs3u ¢ uem, B IpHIIoKeHHs, pa3pabaTeiBaeMble Ut cMapT(HOHOB oA ynpasieHuem Android,
MOKHO MHTETPUPOBATH 3aIMCh U BOCIPOM3BENICHHE ayAHO0 U BUJICO, & TAKXKe padoTy ¢ N300paKEeHUSIMHU.

BaxxHOl M 4acTO HCIOIB3yeMON OCOOEHHOCTHIO CMapT(OHOB SBISETCS HaJMYHE KaMepbl, KOTOpas
MO3BOJIIET CHUMATh BCE CAMOE WHTEPECHOE: OT MEPBBIX IIaroB pedeHka Jo majeHus meteopura. TenedoH
BCET/Ia MOJl PYKOH U TOTOB K paboTe, B CBS3U C 3TUM KOJIMUYECTBO QoTorpaduii 1 HeOOIBIIUX BUICOPOTHKOB
PE3KO YBEIWYMIIOCH, U JII000€ MHTEPECHOE COOBITHE B JKM3HW WHAWBUAYYMa MOKET OBITH 3aledarieHO U
COXPaHEHO I MOTOMKOB. C pOoCTOM BO3MOXKHOCTEH MosTyuyeHHs (JOTO M BHJIEO MAaTEPHAIOB YBEIUUMUBACTCS
NOTPeOHOCTh B TIPUIIOKEHHUSX, CIIOCOOHBIX paboTaTh ¢ 3TuMH Matepuaiamu. [Inardpopma Android mo3Bonsier
pa3pabaTeiBaTh TaKWe NPHIOKEHHS, KOTOpPBIE NPEIOCTABISIOT MOJIb30BATENSIM BO3MOKHOCTH J€NIaTh
(OTOCHUMKHM WM 3alMCBIBaTh BUAEO, KAKHUM-TO 00pa3oM o0pabaThiBaTh IOJyYEHHBIE MaTepuaibl U
WCIIOJIb30BaTh UX JIAJIEe.

BonpmmHCTBO CcMapTdoHOB ocHameHbl GPS-momyrnem, a HEKOTOpble Jake KOMOWHHPOBAaHHBIM
moxynem GPS/TJIOHACC, 4to mo3BoisieT UCIOIb30BaTh TAKOE YCTPOMCTBO B Ka4€CTBE MHCTPYMEHTA JIJIS
OpPUCHTUPOBAHUSI HAa MECTHOCTH. Bo MHOIMX ciydasx cMapT(oH ¢ YCTaHOBICHHBIM COOTBETCTBYIOIIHM
MPOrpaMMHBIM OOecTiedeHreM BIOJTHE MoKeT 3aMeHuTh GPS HaBuraTop. B pa3pabaTbiBaeMbIX TPHUIOKEHHUIX
MHOT/1a OBIBAET OUEHbB MOJIE3HO A0OABUTH BOZMOKHOCTD MTOJYYEHHUSI KOOPJUHAT YCTPOUCTBA U XO35IMHA, €CIH
00a HaxoAATCs B OJJHOM MECTE, M MCIIOJIb30BaTh 3TH KOOPAWHATH AJsl Kakux-nmubo ueneil. Hanmpumep, yxe
CYIIECTBYIOT MPHIIOKEHHS, KOTOPBIE ITO3BOJISIFOT OTCIICKHUBATH ITapaMeTPhl YeoBeKa (CIIOPTCMEHA) BO BpeMs
MIPEOJIONICHNs] HEKOTOPBIX PACCTOSIHUM OeroM, Ha BEJIOCUTIe e, Ha JIbDKaX U T. JI. Takoe nmpuiioxenue paboraer
BO BpeMSI TPEHUPOBKH (YCTPOHCTBO JOJKHO MEPEMEIATHCS BMECTE CO CHOPTCMEHOM ), IO OKOHYAHUIO MOKHO
MOJYYUTh TIOJHYIO CTATUCTUKY MapIIpyTa: TOYHOE BPEMs B IYTH, PACCTOSHUE, MOIBEMBI/CITYCKH, CPETHION0
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CKOPOCTh, TOTPAYCHHBIC KATOPUH H T. . 3aMETUM, YTO OOJbINAs YacTh HHPOPMAIHH ONUPACTCS HA JIaHHbIC,
MTOJIYYCHHBIE CO CITyTHUKOB GPS.

3anaHus:

1. I3yuuTh pEKOMEHIIyEMYIO JIUTEPATYPY.

2. Pa3paboTarh MpHIIOKEHUE, KOTOPOE TPEIOCTABISIET MOJIB30BATEII0 BO3MOXKHOCTH BBIOOpa poja
JiesiTeNIbHOCTH: paboTa ¢ KaMepou Ui CO3JaHWsl CHHMKOB; BOCIPOW3BEICHHE ayano M BHUJIEO;
MIPOCMOTP H300paKCHUI.

3. PazpaboTarh mpuiioxKeHne, B KOTOPOM PEaTn30BaTh YEThIPe aKTHBHOCTHU: TJIaBHAS aKTHBHOCTH,
MpenHa3HavYeHa ISl BEIOOpa poja AEATEIbHOCTH, COACPKHUT TPU KHOIKH, Ha)KaTHEe HA KaKIYIO
KHOIIKY BBI3bIBACT K KM3HU COOTBETCTBYIONIYIO aKTHBHOCTh; aKTUBHOCTH I PabOTHI ¢ KaMEpOH u
CO3/1aHUSI CHUMKOB; aKTUBHOCTb JJIsl BOCIIPOU3BE/ICHUS ayI10 U BUJICO; AKTHBHOCTH JIJISl TPOCMOTPa
N300paKCHHM.

4. PazpaboTaTh NPUIIOKEHUS, TMOIYYAOIIECTO KOOPAMHATHI YCTPOWCTBA M OTCIICKHBAIOIICTO HX
WU3MCHEHUE

5. OTBEeTHTH HA KOHTPOJILHBIE BOIIPOCHI.

6. ObopMuTh OTYET.

CopepixkaHne OTUeTa: OTUET MO J1adopaTopHO padoTe TOJDKEH OBITh BHINOIHEH B pegakrope MS Word
n odopmileH corjacHo TpeOoBaHusM. TpeboBanus 1o dopmartupoBanuto: Ilpudt TimesNewRoman;
WHTEpBaJ - TOXyTOPHBIN, AG3amHbIil oTcTyn - 1,25. Tekct qomkeH ObITh BRIpaBHEH 10 IIHPUHE.

OTueT JOKEH CcOoAepKaTh TUTYIBHBIM JIUCT C TeMOW JIabopaTOpHON paboThl, LEdb PabdOTHl H
ONMCAHHBINA MPOLIECC BBIMOJIHECHUS Ballleil pa0oThl. B KOHIIE OTUETHI MPUBOIATCS BBIBOIBI O MPOJACIaHHOMN
pabore.

B oTder HEOOXOAMMO BCTABJIATH CKPUHILIOTHI BBIMOJIHEHHONW PaOOThl U JOOABIATH ONMMCAHUE K HHUM.
Kaxxnprii puCyHOK MOJDKEH pacrlojiarathCs MO IEHTPY CTpaHUllbl, uMeTh noamuch (Pucynok 1 - Cozmanue
MOJICHCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KonTponsHbIe BOPOCHT:

1. Kak HacTpouTh HHTEpdEIC 1 peaan30BaTh JOTHKY aKTUBHOCTH IS Pa0OTHI C KAMEPOA.

2. Kak Hactpouth MHTEp(]ENC M peann30BaTh JIOTUKY aKTUBHOCTU JUIsl BOCIPOM3BEACHUS ayauo U

BUJIEO.

. Kak HacTpouth nnTepdelic 1 peajin30BaTh JIOTUKY aKTUBHOCTH ISl IPOCMOTPA H300paXKEHUM.

. Kak HacTpouts nnTepdheiic u peain3oBaTh JIOTUKY ITABHON aKTUBHOCTH MPHIIOKEHUSI.

. Texnomorust  pa3pabOTKKW  TPWIOKEHHS, MOJYYAIONIET0 KOOPJAWMHATHI  YCTPOWCTBA U
OTCIIEXKHBAIOIIETO X U3MEHEHHE

6. Kakrm 00pa3oM HMUTHPOBATH MEepeiady JaHHBIX O MECTOIIOJIOKEHHH HA IMYJISTOP.

O~ w

IIpakTuyeckast padora Ne 3.18. Pa6ora ¢ 6a3amu naHHbIX B Android. OcHOBHBIE IpHeMBbI pa0OoThI
¢ HHCTPYMEHTAMHU Pa3padoTKu

Lens paboTsl: pazpabotka Android npunoxeHus, IEMOHCTPHPYIOIIETO BO3MOKHOCTH paboTHI ¢ 0a30i
nmaHHBIX SQLite, mo3HaKOMUTBCS CO cpeoit pa3paboTku npuioxkenuit ainst Windows Phone 8.

SQLite - HeGobIIIast ¥ TPK 3TOM MOIIIHASI CHCTEMa yIpaBJieHHs 0a3aMy TaHHBIX. JTa CHCTeMa CO3/laHa
B 2000 roxy, ee pazpadboTtunk nokrop Puuapa Xumm (Dr. Richard Hipp). B Hactosiiiee Bpems siBisieTcst OHOM
U3 caMbIX pacrpocTpaHeHHbIXx SQL-cucteM ympaBieHuss 0a3amMu AaHHBIX B MHpe. MOXHO BBIIEIHTH
HECKOJIbKO MPUYMH Tako# nomynsspHocTy SQLite: oHa OecrimaTHas; oHa MajieHbKas, mpuMepHo 150 KoaiiT; ne
TpebyeT yCTaHOBKM U aqMuHuCcTprpoBanus. [Toapoduee cm. http://www.sqlite.org.

baza nannapx SQLite - 3T0 0OBIYHBIIH (haiiil, ero MOXKHO NepeMeNiaTh U KOIMUPOBATh HA IPYTYIO0 CHCTEMY
(mammpumep, ¢ TenedoHa Ha paboOUMii KOMITBIOTEP) U OHA OYAET OTIUYHO PaboTaTh.

s Toro urtoObl HayaTh pa3paboTKy mnpwioxkeHui mast Windows Phone, HyXHO yCTaHOBHUTH
COOTBETCTBYIOIINE HHCTPYMEHTAJILHBIC CPE/ICTBA.

Windows Phone SDK 8.0.

JlaHHBIN KOMIUIEKT CPEJICTB Pa3paboTuuKa MoJIepKUBAET co3ianue nprioxenni ais Windows Phone
8 1 Windows Phone 7.5. Ilpu 3TOM ¢ €ro momoIiplo, IpH YCTAHOBKE COOTBETCTBYIOLIEIO OOHOBJICHUS, O
KOTOPOM YHUTAWTE HUKE, MOXKHO CO37IaBaTh M MPUIOKEHUs, paccuntanHble HAa Windows Phone 7.8. CkauaTh
SDK moxHO mo maHHO# ccbuike: http://www.microsoft.com/ru-ru/download/details.aspx?id=35471. 3aech
MOYKHO 3arpy3UTh BEOMHCTALISATOP, B HEKOTOPBIX CIy4asx, HAalpUMep, KOTJla YCTaHOBKY HYKHO IPOU3BECTH
Ha HECKOJIbKO KOMITBIOTEPOB, yI00HEee monb30BaThes [ISO-00pa3oM, KOTOPBIA MOXKHO 3anucats Ha DVD-auck
u yCTaHaBIIUBaTh c HETO. Ccpiky Ha 3arpysKy oOpasza
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(http://go.microsoft.com/fwlink/?LinkID=257234&clcid=0x419) MoHO HalTH B HUYKHEN YaCTH CTPAHMIIBL, B
pazzene npuMev4aHuu.

SDK npeabsBiseT ciaenyroliue TpeOOBaHUs K ONECPAIIMOHHON CHCTEME KOMITLIOTEPA U allapaTHOMY
o0ecreyeHuto:

IToxnepxuBaeMBbIe OTIEPAIIOHHBIE CHCTEMBI:

- Windows 8; Windows 8 Pro, kiuenTckue 64-pa3psaabie (x64) Bepcuu Windows 8.

- AnmapartHoe oOecIieueHue:

- 6,5 T'b cBoOOAHOTO MeCTa Ha KECTKOM JHCKE;

4 T'b O3Y;

- 64-pas3psaublii (x64) mporeccop.

Owmynsatop Windows Phone 8:

- Beimyck Windows 8 Ilpodeccronanbhas win 60oiee moaHO(QYHKIIMOHATBHBIN

- MpoLeccop, MOIACPKUBAIOIINI TPAHCISLUIO apecoB BToporo ypoBHs (SLAT)

3anmanus:

1. U3y4uTh peKOMEHIyEMYIO JIUTEPATYPY.
2. PaspaboTtath npuiiokeHue, AEMOHCTPUPYIOIIEEe BO3MOXKHOCTH PabOThI ¢ 0a30ii JaHHBIX: CO3AaHUE,
nmobaBleHne 3armceil, MPOCMOTp 3amnucel, yaaneHne 0asbl TaHHBIX.

3. . Co3maTh HOBBIH MPOEKT, 3aITyCTUTH B AMYJISITOPE U COXPAHUTH MPOEKT MPUITOKEHHSL.

4. OTBeTUTH HAa KOHTPOJBHEIE BOTIPOCHI.

5. OdopMuth 0OTUET.

CopepikaHue oTYETa: OTYET 110 J1a00paTOPHOU paboTe TOJIKEH OBITH BBIIIOJIHEH B peaakTope MS Word
u odopmiieH coryacHo TpeOomBaHusM. TpebGoanus mo QopmarupoBanuto: Llpudt TimesNewRoman;
WHTEpBaJ - OJXyTOPHBIN, AG3amHbIi oTcTym - 1,25. Tekct qomkeH ObITh BRIPaBHEH 1O IIUPUHE.

OTYeT NODKEH COAEpIKaTh TUTYIBHBIM JINCT C TEMOW J1abopaTOpHOH paboTHI, IeNh pPadOTHl H
ONMCAHHBINA MPOLIECC BBIMOJIHECHUS Ballleil padoThl. B KOHIIE OTYETHI MPUBOIATCS BHIBOJBI O MPOACIAHHON
pabore.

B order HE0OXOAMMO BCTaBIATH CKPUHIIOTH BHITIOJTHEHHOW PabOTHI U AOOABIATH ONMHCAHUE K HUM.
Kaxxaplit puCyHOK OJKEH pacrojaraThCsl MO LEHTPY CTpaHUIbl, uMeTh noanuck (Pucynox 1 - Co3nanue
HOI[CI/ICTGMI)I) " CChUIKY Ha HET'O B TCKCTEC

KonTponsHbIe BOIPOCHT:

OcHoBBI paboTHI ¢ 6a3amu JaHHBIX, SQLite.

Cucremsbl anumariiuu riardgopma Android.

TpeboBanus k 2D u 3D rpaduxke.

OCHOBHBIE IPUHIIHIIEI Pa3pabOTKU UTPOBBIX MPUIIOKEHUHN Il CMapTHOHOB

Oco0eHHOCTH YCTaHOBKHU CPEACTB pa3padoTku A miaThopmel Windows Phone, HacTpoiiku 3THX

CpPEJICTB.

Hasnauenue yueTHoOM 3amucu pa3paboTuuka.

7. Pa30nokupoBKa YCTPOWCTB, TO3BOJISIONIMX OTJIAXHBATh TNPHIOKEHHS Ha cMapTdoHaX,
paboTarommux moj ynpasienuem Windows Phone.

arwdE

S

IIpakTuyeckass padora Ne 3.19. IIa0n0HBI NMPOEKTOB, CTPYKTYpPa MNPOEKTOB. JJIEMEHTHI
ynpasJjienusi. Pazpa6oTka mosib30BaTesibCKOro 3JeMeHTa ynpaBJeHus

Llenb paboThl: HAyUUTHCS paboTaTh ¢ MpoekTaMu npuinoxennit s Windows Phone B Visual Studio

MOXHO OTMETHTB, YTO COCTaB JIOCTYMHBIX MpoekToB Ha Visual C# m Visual Basic coBmamaer (3a
UCKIIFOUeHHEM TipoekTa [Ipunoxenune moaynsHOro Tectupoanusi Windows Phone, koTopblil nmoctynen
ToJIbkO Ha C#). DTO - MPOEKTHI, HA OCHOBE KOTOPBIX MOXKHO CO3/1aTh OCHOBHYIO uacTh Windows Phone-
MIPUJIOKEHUH, W, B TOM YHUCIIE - HTPOBBIE MPWIOKeHUs, ucnonb3yromue Direct 3D, XNA-urpsi, KOTopsie Bcé
elle MOKHO pa3pabarteiBath B pacu€te Ha Windows Phone 7, u, xotss Windows Phone §-yctpoiicTBa Moryt
UCIOJHATh TaKue NPUWIOKEHHS, HMX CO3IaHue creruanbHo it 1uatdopmel Windows Phone 8 He
PEayCMOTPEHO.

[labnoHBl TPOEKTOB, MpeAycMaTpHUBaioUIe Hcnonb3oBanue Visual C++ opHeHTHpPOBaHBI Ha
paspabotky Direct3D-npunoxennii, OOBIYHO O3TO WIPHl, W HA CO3JaHUE BBICOKOIIPOU3BOIUTEIHHBIX
KOMITOHEHTOB cpeibl BeimoHeHuss Windows Phone.

[IpaBuibHBI BBIOOP MIA0JIOHA HPWIOKEHHS IO3BOJSIET YCKOPUTH Hpolecc pa3paboTKu 3a Cuér
HAJIMYMSl B CO3JIAHHOM I10 HEMY IPOEKTe TPUIOKEHHsSI HEKOEro CTapTOBOIO Habopa 31eMeHTOB. B To xe
BpeMsi, Hellb3sl CKaszaTh, YTO, HAIPUMEp, CO3JlaBas MPOEKT Ha OCHOBE OJHOTO INablioHa, pa3pabdoT4uK
NPUHOMIIMAIEHO HE MOMKET peajn30BaTh B TaKOM MPWIOKEHHH Ty e (YHKIHOHAJIBHOCTH, KOTOpas
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npeycMOTpeHa mabiIoHOM JAPYrHMMHU InabiioHamu. B oOmieM ciydae TpOEKT, CO3JaHHBIA MO HEKOeMy
mabJIoHy - ATO JIMIIL CTApPTOBas TOYKAa pa3pabOTKW, MaroIas MpocTeiiiee padoTaromiee MPHIIOKEHUE,
KOTOPOE B XOJI¢ pa3pabOTKU MPETEPIeBaeT MHOKECTBO U3MEHCHUH U JIOTIOJIHEHUH, IPEBPAIasch B TOTOBBIN
MPOrPaMMHBIN TIPOJIYKT.

B crammapTHOif mTocTaBke cpempl paspabotku mis Windows Phone mmeercs Habop >IeMEHTOB
yrpasneHus. [IpocMOTpeTh JOCTYIHBIE 3JEMEHTBHI MOXHO, OTKpHIB [laHeNh 3JIEMEHTOB Ha)XKaTHEM Ha e
SIPJIBIK, PACIIOJIOKEHHBIHN B JIeBOH yacTu kpana. [1pu HeoOxoaumoctu [1aHenb 31eMEeHTOB MOKHO 3aKPEIUTh
B BHJIIMOM COCTOSTHHH, JJIs1 €€ 3aKPETUICHUS UITH TIEPEKITIOUCHHUS B PEXKUM aBTOMATUIECKOTO CKPBITHS CITYKUT
3HAYOK C M300paKCHHEM KAHIIEIIPCKONH KHOIIKY B 3ar0JIOBKE €€ OKHa.

Cocras [laHenu 371€eMEHTOB MOYKHO PaCIIUPHTh, JIJIs 3TOTO HYXKHO MIETKHYTH 10 HEH MPaBOW KHOIIKOM
MBIIIY U BEIOPATh B TOSBUBIIEMCS KOHTEKCTHOM MEHIO IYHKT «BbIOpath 31nemMenTsi». Ha puc. 74. mokazano
okHO Visual Studio ¢ OTKpBITEIM OKHOM BBIOOp 2IIEMEHTOB mMaHeNn 3JeMEHTOB. Ecim BHI Iomaraere, 9To
KaKOT0-TO CTaHAAPTHOTO AJIEMEHTA YIPaBJIeHHUs "HET Ha MecTe", BEPOSITHEE BCETO, €ro 0TOOpaskeHHe MPOCTO
otkioueHo. C TIOMOIIBI0 JAHHOTO OKHA MOXKHO BKJIFOUHTH OTOOpPa)KEHUE HYKHOTO 3jeMeHTta. [lanenms
3IIEMEHTOB MOXHO BEPHYTh K BHUIY IO YMOIYaHUIO, JJISI 3TOTO CIYXKHT KOMaH/a € KOHTEKCTHOTO MEHIO
COpoc maHeny JIEMEHTOB

Pucynox 74

B xone pazpabotku npusnoxenuii 1st Windows Phone nHorzia BosHuKaeT HEOOXOAMMOCTD B 3JIEMEHTaxX
yIpaBlieHHsI, KOTOPbIX HE HAWTH HHU CPEeau CTAHAAPTHBIX JJIEMEHTOB YIPaBJICHUS, HU CPEIU TEX, KOTOPHIC
npeiaraloT CTOPOHHHE pa3padoTunku. M3 momoOHOW cHUTyallMd eCTh BBIXOJ, KOTOPBIH 3aKITIOYaeTcsl B
CO3JIaHMH COOCTBEHHOTI'O 3JIeMEHTa ynpasieHus. OCOOCHHO 3TO ONpaBlaHO B TEX CIyyasx, KOrza NOA0OHBIN
QJIEMEHT YIpaBlieHUs HY)K€H Ha HECKOJIBKMX CTPAHMIAX MPUIOKEHHS MM TOT/A, KOTAa €ro TUIaHUPYyeTCs
UCTIOJIb30BaTh B HECKOJILKUX MPUIIOKEHHSIX.

3agaHus: 17151 BBITOJIHEHHS JTaOOpaTOPHOI paboThl HEOOXOJMMO BBIIOJIIHUTD CIEAYIOLIEE:

1. U3yuuts peKkOMEeHAyEeMYIO IUTEeparypy.

2. Co3paiiTe mpoekT nmpuiokeHus 1o madnony Ilpunoxenne Windows Phone 8, paccunranHbiii Ha
mwiarpopmy Windows Phone 8, mobaBbTe B HEro HOBYIO CTpaHUILY U HACTPONTE MPOEKT TaK, 9TOOBI MMEHHO
sTa cTpaHuMua, a He MainPage.xaml, BbI3bIBanachk NpH 3allycke NpWIOKeHUs. Mcmonb3yst HECKOJIbKO
rpaduueckux Gpaiios, MOIXOAAMIMX s POPMUPOBAHHS IKpaHa-3aCTaBKH Ha SKpaHax pazpemeHuii 480x800
(WVGA), 768x1280 (WXGA) u 720x1280 (720p), mobeiitech TOro, 4ToObI MPHIIOKEHHUE OTOOPaXKajio
pasJIn4HbIe 3KPaHbI-3aCTaBKU NPHU 3allyCKe Ha 3MYJATOPax C Pa3jIMuHBIM pa3pelieHueM 3KpaHa. M3yuwnte
pasaen BosmoxkHocTH (aitna-Manudecta npuiiokenus mias Windows Phone, BbIsICHUTE Ha3zHauyeHHE
Pa3INYHBIX BO3MOXKHOCTEH, KOTOPBIE MOYKHO YCTAHABIWBATH JJIsl MIPHIIOKEHUS, MTOIB3YSCh MOSICHEHUSIME U
CCBUIKAMU Ha JIOKYMEHTAIMI0, KOTOpble MNPHUBOAATCS B perakrope Manudecrta. Brpidepute 5 moObIX
BO3MOXXHOCTEH M OATOTOBBTE Pa3BEPHYTOE COOOLICHUE C UX ONMCAHUEM.

3. Co3paiite y4eOHOE TMPHIOKEHHUE, KOTOPOE HCIIONB3yeT 5-8 HIIEMEHTOB YIpABICHUS W3 IaKeTa
Coding4Fun, uccnenyiite X BO3MOXKHOCTH H ITOJTOTOBBTE OTUET O MPOJICNIAHHON paboTe ¢ MPUIIOKEHUEM K
HEMY KONMH 3KPaHOB CTPaHUI] NPUIOKEHUH W OIMCAHMEM OCOOCHHOCTEH HACTPOWKH M HCIOJIb30BaHHS
Ka)XJIOTO U3 BHIOPAHHBIX 3JIEMEHTOB YIIPABJICHUSI.

4. TToumure npyrue cBOOOTHO pacTpoCTpaHsIeMble TTAKEThI 3JIEMEHTOB YIPABJICHUS, JJaliTe ONUCAHNE
OJTHOTO U3 HUX B OTYETE.

5. Co3paiiTe NPOEKT NPWIOKEHHs, 100aBbT€ B HEro IMOJb30BATEIBCKUN 3JIEMEHT YIPAaBICHUS,
coJiepKalMil aHUMAIIUIo, KOTOpas 3alycKaeTcs MpU KacaHWM STOTrO dJIeMEHTa ymnpasieHus. JobGaBbre
3JIEMEHT YIpaBJieHus: Ha ctpaHuny MainPage.xaml u pa3smecTutre Ha HEll aHUMHPOBAHHYIO C TIOMOIIBIO
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packagpoBKU reoMeTpHueckyro ¢urypy. Hacrpoiite moBeneHue NMpHIOKEHUsS TakK, YTOOBI pacKaJpoBKa,
ornucaHHas Ha crpaHunie MainPage.xaml 3amyckanach Iociie 3aBepIICHHs] PacKaJpPOBKU, OIMCAHHOW B
MOJIH30BATENILCKOM DJIEMEHTE yIPaBICHHUS

6. OTBETUTH HA KOHTPOJLHBIE BOIIPOCHI.

7. OpopMHUTH OTUET.

ConeprkaHnue OT4eTa: OTUET 10 J1abopaTopHOM paboTe MOJDKEH OBITh BEITIONHEH B penaktope MS Word
u odopmiieH cornacHo TpeOoBaHusiM. TpebGoBanus mo QopmarupoBanuto: [lpudt TimesNewRoman;
WHTEPBAI - OMYyTOPHBINA, AO3amHbIi oTeTym - 1,25. TekcT moimkeH OBITh BEIPABHEH I10 IIHPUHE.

OT4eT NODKEeH COAepaTh TUTYIBHBIA JIUCT C TEMOM JlabopaTOpHON paboTHI, IeNb pPabdOTHl H
OTHMCAHHBIN MPOLIECC BBIMOJIHCHUS Balleil pa0oThl. B KOHIIE OTYETHI MPUBOIATCS BHIBOIBI O MPOJCTAHHOMN
pabore.

B oTueT HE0OXOMUMO BCTAaBIATh CKPHHIIOTH BBIMOTHEHHOW Pa0OTHl U TOOABIIATH OMKMCAHUE K HUM.
Kaxp1ii pUCYHOK JOJDKEH pacnojaratbesi 0 HEHTPY CTpaHMLbl, uMeTh noamnuck (Pucynok 1 - Co3nmanue
MIOJICHICTEMBI) U CCHIIKY Ha HETO B TEKCTE

KonTposbHbie BONPOCHI:

1. OcHOBHBIE 0COOCHHOCTH ITa0JI0HOB MPOCKTOB MprioxeHuH mss Windows Phone 8.

2. Oco0EHHOCTH YCTPOUCTBA MPOEKTa MPHIIOKEHUS, CO3aHHOTO 110 11adiiony [Ipunoxenne Windows
Phone, paccuntanroro Ha miargopmy Windows Phone OS 8.0.

3. CTpyKTypa 1 Ha3HAYCHHE OCHOBHBIX (halijIOB MMPOCKTA.

4. Ponb u ocobenHoctH (haitna-manudecra npunoxenuns st Windows Phone.

5. HasnaueHue cTaHAapTHBIX JIEMEHTOB YIIPABJICHUS.

6. OcoOeHHOCTH paOOTHI CO CTAaHIAPTHBIME SJIEMEHTAMH YIIPABICHHMS.

7. J7eMeHTHI yIpaBlieHHUsI CTOPOHHUX Pa3pabOTUMKOB.

8. OcobeHHOCTH pabOTHI C MAKETaMU 3JIEMEHTOB YIIPABJICHUS CTOPOHHUX Pa3pad0TUHKOB

9. MeroauKa co3/1aHHs MOJIH30BATEILCKOTO JIEMEHTA YIIPABICHHS.

10. MeToarka co3aHus YHUKAIBHBIX JIEMEHTOB YIPABJICHUS, KOTOPbIC MOXKHO HCIIOJIb30BATh
Ha pa3jIMYHbIX CTpaHUIaX IMPUJIOKCHUA UJIN B PA3HBIX NPUTOKCHUAX.

IpakTuyeckass padora Ne 3.20. HaBuraumsi B mnpuioxkenuu. OOMeH AaHHBIMH BHYTPH
NPUJIOKEHUS

Llens paboOTHI: OCBOMTH METOAWKY OpPTaHW3AIlMH HABHUTAlMU B TMPUIOKEHHUSIX, OCBOUTH METOAUKY
opraam3anuyi oOMeHa TJAHHBIMU B TIPUIIOKEHUSIX

C TOYKHM 3peHus IMOJIb30BATEINs MEepEMEIEeHUs 0 CTPAaHUIAM TPUIIOKEHHS TPOUCXOJSAT B OTBET Ha
B3aUMOJICHCTBUE TOJB30BATEINSl C HEKUMH DIIEMEHTAMH YIPABICHHs, TUOO - KaK peakius Ha HEKOTOpbIe
COOBITHS, COOTBETCTBYIOIINE CIIEHAPHIO Pa0OThI IPUIIOKEHUSI.

IMpunoxenne mms Windows Phone comepxur 06a3oBeii snemenT Microsoft.Phone. Controls.
PhoneApplicationFrame (http://msdn.microsoft.com/en-us/library/windowsphone/develop/microsoft.
phone.controls. phoneapplicationframe%?28v=vs.105 %29.aspX), Tak Ha3bIBAEMYIO PaMKy, KOTOpasi, B CBOIO
ouepellb, CIOYXWT KOHTelHepoM s saementoB  Microsoft.Phone.Controls.PhoneApplicationPage
(http://msdn.microsoft.com/en-us/library/windowsphone/develop/microsoft.phone. Controls
.phoneapplicationpage %28v=vs.105 %29.aspx), To ecThb - s CTpaHHI[ TpHIOKeHHs. CTpaHUIIbI, B CBOIO
odepellb, MOTYT COAEPIKATh IPYTHE 3JIEMEHTHI YITPABIICHNUS, HEKOTOPBIE U3 KOTOPBIX CITYKAT JUTsl OpPTaHU3allunu
COJICP)KUMOTO  CTPaHUIIBI, HEKOTOPBIE CIYXKaT Ui OTOOpPaKEHUS COACPKMMOTO W OpTraHWU3alluu
HETOCPE/ICTBEHHOTO B3aMOJICHCTBHUS C MOJIb30BaTeNIeM. DIIEMEHTHI YIIPaBIICHHsI, KOTOPBIE OTBEYAIOT 32 Op-
TaHMW3aLHUI0 COAEPIKUMOI0 CTPaHMLBI, 3TO, Hanpumep, System. Windows.Control.Grid, To ects - ceTka amns
cogepxxumoro, Microsoft.Phone.Controls.Panorama - To ecTb 31eMEHT ympaBleHHs A OpPraHU3aLUH
MaHOPaMHOTO MPOCMOTPA JIAHHBIX, C OOIUM 3aroJIOBKOM, PacIONIaralolInics Ha CTPaHUIIe M COJepKAIIIN
3JIEMEHTHI Microsoft.Phone.Controls.Panoramaltem. Ot1o - 3JIEMEHT YHpaBIeHHS
Microsoft.Phone.Controls.Pivot, xoTtopsiii comepxut 3aementbl Microsoft.Phone.Controls.Pivotltem wu
MI03BOJISIET OPTaHU30BBIBATH JJAHHBIEC HA CTPaHUIIE, CHA0XKast WX OTICIHLHBIME 3ar0JIOBKAMH.

Kopuesas pamka npunoxenusi, PhoneApplicationFrame, onpenensiercst B ¢aiine App.xaml.cs, oHa
HocuT umst RootFrame, B mpuiokeHun MoXxeT OBITH TOJIBKO OJJHA paMKa. B cBoto ouepean, XAML-cTpaHuiis!
MIPHIIOKEHUS - 3T0 00bekThl PhoneApplicationPage - nx B mpuit0)keHUH MOKET OBITh CTOIBKO, CKOJIBKO HY)KHO
JUTSL PEIIeHUs 3a]1a4, BO3JIOXKEHHBIX HA HErO pa3padOTINKOM.

[ToMUMO OOBIYHBIX DIIEMEHTOB YIIPABICHHUS, HA CTPAHHIIE MOXHO OIMKMCATh TaK HA3bIBAEMYIO NaHENb
MIPHUIIOKEHUS, Microsoft.Phone.Shell. ApplicationBar (http://msdn.microsoft.com/en-
us/library/windowsphone/develop/microsoft.phone.shell.applicationbar%28v=vs.105%29.aspx). ~VYxe wu3
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MPOCTPAHCTBA UMEH TaHENN MPUIIOKEHHS SICHO, YTO Tiepel] HaMU CUCTeMHBII 00bhekT. [loaTromy u pabora ¢
HUM U3 KOJa BBINVIATUT HE TaK, Kak padoTa ¢ OOBIYHBIMU DJIEMEHTAaMH yIpaBieHus. [lanens mpuimoxeHus
pacrosaraeTcs B HWKHEH 4acTH CTpaHuIlbl. DaKkTUYECKHU, 3TO - KOMOWHAIUS TAHEIH UHCTPYMEHTOB M MCHIO.
"[laHeb UHCTPYMEHTOB" MOXKET COJAEPIKATh JIO YETHIPEX KHOMOK C MHUKTOrpaMMaMH JUIS OpPraHU3allud
OBICTpOro AocTymna K Hambosee BOCTPEOOBAaHHBIM KOMaHAaM, a B MEHIO, ITPH HEOOXOIUMOCTH, BEIHOCSTCS
Ipyrue KomaHnel. Ecnu Ha cTpaHulle Hy)XKHa (PyHKIMOHAIBHOCTH, MOJ00HAA (YHKIMOHAIBHOCTH TIAaHETH
WHCTPYMEHTOB M MEHIO, J>KEeJaTeJIbHO pEaln30BaTh €€ HMMEHHO C TIOMOLIbIO TAaHENHd MPUIOKEHHSL.
ITonrp3oBarenn miatdopmel Windows Phone mpuBBIKIM K TOZOOHOMY CpPEICTBY B3aHUMOICHCTBHSI C
MPUIIOKEHUEM, 3HAIOT, Y€T0 OT HEr0 MOXKHO OKHAATh, B OOJBIIMHCTBE CITy4aeB IMaHEh MIPIIOKEHUS - 3TO
HAWITy4dIIui BeI0Op. OMHAKO, HE CTOUT 3a0BbIBATh O TOM, UTO €CJIA B MPUJIOKCHUH, HATTPUMED, B TPapUISCKOM
penakTope, HyXHa oco0as (YHKIMOHAIBHOCTh MEHI0O M TaHeNlel WMHCTPYMEHTOB, HE 3alperieHo
peam3oBBIBaTh €€ CpeicTBaMu, M30paHHBIMH pazpaboTdrkoM. [loMrMO KOMaHHA, KOTOpBIE OTBEYAIOT 3a
BBITIOJTHCHUE HEKOTOPBIX JCHCTBUM, WMEIONIMX OTHOLICHWE K TEKYIIEH CTpaHUIle MPUIOKCHUS, TaHEIb
NPUIOKEHUS] MOXKHO KCIIONB30BaTh M Uil OpPTaHU3alMW Tepexoja Ha Jpyrdue CTPaHUIbI, TO €CTh - OHa
SIBIISIETCS] OTHUM W3 WHCTPYMEHTOB, KOTOPBIA TPUMEHUM B HABHUTAIIMH IO CTPAHULIAM.

PaspabatpiBas cricTeMy HaBHTAIHH JUTS IIPIIIOKEHUS, CTOUT IIOMHHTB O poiii KHOTKU Hazan, koTopas
MO3BOJIICT TIOJIL30BATENI0 BEPHYTHCS Ha MNPEABIYNIYI0 CTpaHully. He HyXHO co31aBaTh JIIEMEHTHI
yhpasieHus, Tyonupyromue e€ QyHKIHOHAIFHOCTh. KpoMe TOro, CTOUT MOCTOSHHO MOMHHUTH O TOM, YTO
npunokenus aus Windows Phone - 1o mpuioxenust s MOOMIBHBIX YCTPOMCTB. UeM Mpolle U MOHATHEE
6yI[CT CHUCTCMaA HaBUTI'alluH 110 MPUJIIOKCHHNIO, YEM MCHBIIC Z[eﬁCTBHfI I10JIB30BaTCJIO HpI/II[éTCSI COBCPUIUTD AJIA
TOTO, I-ITO6I)I BBIIIOJIHUTB TO, paJu Y€ro OH 3aIlyCTHII IIPUIIOKCHHUEC, TEM BBIIIC HIAHCHI IIPUIOKCHUA HAa YCIICX.
Ecnmn 6e3 HexoTOporo skpaHa B BalleM NPHUJIOKEHHH MOXHO OOOWTHCH - 3HAYHUT W30aBhTECh OT HETO,
COCPEOTOYbTECH HA OCHOBHOM 3a/1aue MPUIIOKEHUSI, TOMHUTE O TOM, YTO PUJIOKEHHEM MOTYT MOJIb30BaThHCSI
B YCJIOBHSIX, KOT/Ia Ha TO, YTOOBI pa30UpaThCsl B CIIOKHON CTPYKTYPE €ro CTPaHHII, TPOCTO HET BPEMCHH.

[Ipunoxenus ans Windows Phone, xak u mo0bie Apyryue MPHIIOKESHHS, HYKIAIOTCSA BO BHYTPEHHUX
MEeXaHM3Max OOMeHa MaHHBIMH. TO ecTh, B MPOCTEHIIeM BHUE, MOJIB30BaTENlh MOXKET BBECTH HEKOTOPBIE
JaHHbIe Ha cTpaHuie Nel, 3TW MaHHBIE MOTYT MOHANOOUTHCA Ha cTpaHulle Ne2. IIpu 3TOM BO3MOXKEH Kak
CLIeHapHi, Korja co cTpaHullbl Nel ocyIiecTBiseTcs NpsIMOU mepexoj Ha cTpaHuily Ne2, a BO3MOXKHO, YTO
"crparmuma Nel" - 3TO cTpaHHIIa HACTPOEK, TaHHBIC, BBEICHHBIC HA KOTOPOH MOIDKHBI OBITH JOCTYITHBI BCEM
OCTaJIbHBIM cTpaHulaM. boee Toro, eciu paciiupuTh 3Ty WAEI0, OOMEH TaHHBIMU BHYTPH MPHUIIOKEHUS - 3TO
HE TOJBKO 0OMeH MH(OpMAaIeld MeXy CTpaHUIlaMHU, U HE TOJIBKO 0OMeH MH(popMaluel, KOTOPYIO BBOJUT
MoJIb30BaTeNb. Harpumep, B MPHIIOKEHUN MOXKET OBITh OTHCAaH HEKUU OOBEKT, He UMEIONINNA BU3YyaIbHOTO
MIPEJICTaBJICHUS, HO PabOoTalomuil ¢ NaHHBIMH, KOTOPBIC JIOJDKHBI MOCTYINAaTh B HETr0 W3 JAPYTHUX 4YacTeit
npuioxeHus. [IpunokeHrue MOKeT, HalpuMep, 3arpykaTh HEKOTOpbIC JJaHHBIC W3 VIHTepHEeTa, HITH, CKaXKeM,
MOJTy4aTh KJIIOY JIOCTyNa K YYETHOW 3alMCH II0JIb30BATEINS IOCNE YCIENTHOW aBTOPW3allid B WHTEPHET-
cepsuce. [lomo0HbIe TaHHBIE WITH KIFOYH MOTYT HUKOTIa HE BBIBOAUTHCS B WHTep(elice, HO OHU MOTYT OBITh
HYXHBI JUIs o0ecriedeHus: paboToCIIOCOOHOCTH Pa3IMYHBIX MEXaHU3MOB.

3aganus:

1. 3yunTh peKOMEHIYEeMYIO JIUTEPATypy.

2.llponymaiiTe cucTeMy HaBHTAllMM TI0 TPUIOKEHHIO, HJICI0 KOTOPOro Bl BHIpabOTa M Mocie
MMPOBEACHUA MPEABIAYHICTO CCMUHAPCKOTO 3aHATHUSA. HOHYMaﬁTe Haa TEM, HY’KHaA JIM B BalIEM IPHUJIOKCHUN
TIaHEIb TPUIOKESHHS U €CITH HYXKHa - OTIpeIeNIUTe MPUMEPHBINA COCTaB €€ KHOTMOK 1 kKoMaH 1. Co3/aiiTe HOBBIH
MPOEKT, M00aBbTE B HETO CTPAaHUIBI, KOTOpPblE OYAyT COAEpKAaThCAd B BalleM NPHIOKEHUH, IIPU
HeO6XOIII/IMOCTI/I - HaCTpOﬁTe TMaHCIIU MMPUIJIOKEHUA U OpI‘aHH3y171Te HaBUTAIUIO MEXKIY HUMH B COOTBETCTBHUU
C 0COOEHHOCTSIMU MPUIIOKEHUS. Y OeIUTECh B TOM, YTO HABHUTAIIUS MO MPHUIOKEHUIO NHTYUTUBHO MOHSATHA,
MIPEIUIOKUTE KOMY-HHOY/Ih MOPadOTaTh C CUCTEMOI HAaBUTAIMK M OLICHUTH - HE BBI3BIBAET JIM paboTa c Hel
3aTpyAHCHUM.

3. [IponymaiiTe cuctemy OoOMEHa NaHHBIMH MEXJIY CTPaHUIIAMH TPUIOXKEHUS, HajJ KOTOPOM BBI
paboraere. Ilogymaiite, rae mocratouyHo OyAeT Nepedadd JaHHBIX C KCIIOJIb30BAHUEM I1apaMeTpOB,
nepeiaBaeMbIX CTpaHHIle Tpu e€ BBI30BE, a TJe IOHAJOOWMTCS KCIOJL30BaTh OOMICAOCTYITHOE TIOJIE,
00BsIBIIEHHOE B Kacce App. B yueOHBIX mensix peanusyiite 00a MexaHu3Ma.

4. OTBEeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

5. Obopmurts otuer.

Conepxanne oT4eTa: OTUET 10 JTabopaTopHOM paboTe MOJDKEH OBITh BEITIONHEH B penaktope MS Word
u odopmiieH cornacHo TpeOoBaHusM. TpeboBanus 1o QopmatupoBanuio: lpudr TimesNewRoman;
MHTEPBAJI - IOJIyTOPHBIN, AO3amHblil oTcTyn - 1,25. TekcT goikeH ObITh BBIPABHEH 110 LIMPHHE.
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OTY4eT NODKEH COAepX aTh TUTYILHBIM JINCT C TEMOW J1abopaTOpHON paboTHI, IENh pPadOTHl M
OTMCAHHBIA TPOIIECC BHITIONHEHUS Balle paOoThl. B KOHIIE OTYETHI MPHUBOIATCS BBIBOILI O MPOACTIAHHOM
pabore.

B order HE0OXOAMMO BCTaBJIATH CKPUHIIOTHI BHITIOJHEHHOW pabOThI U J00ABIJIATh ONMHCAHUEC K HUM.
Kaxaplii prCYHOK JOMDKEH pacrojiaraThCsl MO MEHTPY CTpaHUIlbl, uMeTh noanuchk (Pucynok 1 - Co3manue
MOJICHCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KoHTpomnbsHbIE BOTIPOCHL:

1. TexHonorusi opraHU3alliii HABUTAIWW TI0 TPUIOKEHHWIO C WCIOIH30BAHHEM KHOIIOK, KHOIIOK-
THUTIEPCCHIIOK, SIIEMEHTOB YIIPABICHUS TTAHENN TPUIOKECHHUS.

2. TexHonorus opraHu3aniy 00padOTKH COOBITHII TEPEX0I0B CTPAHUIL.

3. TexHONOTHs YIPABJICHUS CTEKOM MEPEXO0JI0OB JJIsl OPraHU3alui 0COOBIX ClIeHApUEB HABUTALMH.

4. MexaHu3MBbI, KOTOPbIe MOJKHO HCITOJIB30BaTh P TepeIave TaHHBIX BHYTPU HPUIOKEHHS.

5. [lepenaya mapaMeTpoB IPH BBI30BE CTPAHMIIBI H HCIIOJIH30BaHUE OOIEIOCTYITHOTO MOJIS Kiacca App.

6. IlocTpoeHue CTPOKH MapaMEeTPOB BBI3BIBAIOLICH CTpaHMLEell W 00paboTKa 3THX MapaMeTpoB
BBI3BIBAEMOM CTpaHUIICH.

IIpakTuyeckass padora Ne 3.21. Ucnoab30Banne madiaoHa npoexktuposanua MVVM. PaGora ¢
JSON, XML, c:kaTHe JaHHBIX

Lleas pabOTHI: OCBOMTH METOMWKY CO3IaHHUS TPHIOKECHHH C HCHOiIb30BaHKeM MVVM, 0CBOUTH
TEXHOJIOTHI0 paboThl ¢ popmaramu JSON u XML u paboTy co c)kaTueM JTaHHBIX.

[Ipocreiimee mpunoxenue mis1 Windows Phone, BcemMu acmekTaMu KOTOPOIO 3aHHMAETCSA OIUH
pa3paboTunK, BIOJHE MOXXHO HANWCaTh, HE 3aJyMBIBASCh O TOM, YTOOBI Pa3AENATh KON, HMEIOIINN
OTHOIIICHHWE K BH3YaJIM3allMd JAHHBIX, K HMX 00pabOTKE M TOJYYCHHIO U3 HEKOTOPHIX HMCTOYHUKOB.
[TpunoxkeHnue, B KOTOPOM OOJIbIIAsI YaCTh KOJIA, OTBETCTBEHHOTO 3a BCIO €r0 (DYHKIMOHAIBHOCTh, COOpaHa B
porpaMmMHOM (haiiie K ero HavajabHOM cTpaHuIe (0COOCHHO, KOrma 3Ta (PyHKIIMOHATLHOCTh TPEOYET Mmaphl
JIECATKOB CTPOK Koja), OyaeT padotaTs. Ho HEOOIBIION POCT CIIOKHOCTH MPHUIOKEHUS IIPUBOIUT K TOMY, UTO
TaKUM KOJIOM CTAaHOBUTCSI OYCHb HEYJAO0OHO ympaBisaTh. Ero HeymoOHO pacuIupsTh, TECTUPOBATh, HEYJA00HO
MPHUBJIEKATh JPYTUX MPOrPaMMHCTOB K padoTe Haj npuiioxeHueM. HeOombloe H3MEHEHHE B KOJE MOXKET
MTOBJICYb 3a COO0H MHOXKECTBO HEOXKHTAHHBIX, HEMPUATHBIX IMOCICACTBHN. Mmes pasmeneHus koaa, KOTOPBIMA
OTBETCTBEHEH 32 paboTOCIIOCOOHOCTh PA3TUYHBIX TIOACUCTEM MPHIIOKEHUS, 3TO OJTHA U3 UICH, KOTOpas JieTia
B OCHOBY CO37[aHMs IIa0JOHOB NMPOCKTHPOBAHMS MPUIOKeHUH. OJMH U3 TaKuX MAOJOHOB, MOJIYYHBIIHI
TIOITYJIAPHOCTH B TIOCIIEAHNE TOABI, Ha3biBaeTcss MVVM, Model-ViewViewModel, Mounens-IIpencraBnenue-
Mopnens npeacTaBneHus. DTOT Ia0JIOH MCIIONB3YIOT HA Pa3HBIX IIATGopMax, OH YHHBEPCAICH U ITO3BOJISET
C03/1aBaTh KPyIHbIE IPOrPaMMHBIC MPOEKTHI, 0013 Iat0IIHe YETKOM U MOHATHOM CTPYKTYpOH. J1j1st TOro 4T00b!
MPHUCTYIHTH K UCTIOIB30BaHUIO MV VM, Hy>KHO MOHSATH CYIITHOCTh HEKOTOPHIX OCHOBHBIX IMOHATHIA, KOTOPHIE
UMEIOT OTHOIIEHHE K STOMY IIabJIOHY MPOEKTHPOBAHUS.

Ouens kpatko cymHOcTh MVVM MOXHO BBIpa3uTh Tak: "Mojielnb COAEPKUT UCXOJTHBIC JaHHEIE,
KOTOpPbIE TOTOBSITCS K BBIBOAY C TOMOIIBIO MOJEIH TPEICTaBICHUS M OTOOPaKAIOTCS TMOJB30BATEIO C
TTOMOIIIBIO TIPEICTaBICHUA" .

JlaHHbBIE, KOTOPBIE TMEPEIAOTCS MEKIY BEO-CEPBUCOM U KIUCHTCKHM MPUIOKCHHUEM, KOAMPYIOT C
UCIIOJIb30BaHHUEM OITpeieNieHHbIX popmaToB. CylecTByeT MHOXKECTBO Takux (opmatoB. Hanpumep, B OTBeT
Ha 3a1poc 3arpy3Ku BeO-CTpaHUIIBI C BeO-cepBepa MOTYT MocTynuTh Aanubie B popmare HTML. Ilpu pabore
¢ API BeG-cepBHCOB OOBITHO HCITONIB3YIOTCS APYTHe POpMaTHI, Cpenr HUX Hanbolee pactpoctpaHers JSON
(Java Script Object Notation) 1 XML (eXtensible Markup Language). 3ti ¢popMaTbl MOTYT HCHIONB30BATHCS
M B 3aJadax, KOTOpble He cBA3aHbl ¢ BeO-cmyxOamu. Hampumep, B XML mmm JSON moryt ObITH
CepHUaIM30BaHbl OOBEKTH (IIPU YCIIOBUM BO3MOXXHOCTH CEPHAIIM3AIlMU), COCTOSIHHE KOTOPBIX HYKHO
COXPaHUTH B TIOCTOSIHHOM MaMSATH U 3arPy3UTh, J€CEPUATU30BaB, IPU OYEPETHOM 3aIyCKE MPUIIOKEHUS.

Kax wmpr yBugmm Hmwke, JSON m XML wuMeroT ompeneneHHble OCOOCHHOCTH, KOTOpPblE MOXKHO
YYUTHIBATh, IPUHUMAsS PEUICHHE 00 HCIOJB30BAaHUM TOTO MM MHOTO (hopMarta. C MX MOMOIIBID MOXHO
3aKOJIMPOBATh OJIHU U TE XKE JaHHbIE, CYIIECTBEHHAs pa3HHIIA MEXKIy HUMHU OyJeT 3aKJII0YaThbCsi B pa3mepe
MOJIYYEHHBIX JAHHBIX U B YI00CTBE BOCHPHUATHS JAHHBIX YSIOBEKOM (HYXHO OOBIYHO mpu oTiazake). Hroke
MBI PACCMOTPUM 3TH XaPaKTEPUCTUKHU HA MPAKTHKE.

C Bonpocamu Tiepejady U XpaHEHUs TaHHBIX TECHO CBs3aHA TeMa CKaThs JaHHbIX. CKaTre T03BOJIsIeT
0coObIM 00pazoM 00paboTaTh JNAHHBIC, TONYYUB HX IPEJCTaBICHUE, UMEIoNlee MEHBIINH pasMmep, 4eM
UCXOJIHBIE JJAaHHBIC, HO COJiepiKalliee Ty ke MHpopMalmoo. B nanHoM cityyae pedb UAET O TaK HA3bIBAEMOM
cxatnd MHGOpManuu 6e3 MoTeph, TaKOE CKATHE MPUMEHHMO, HAPUMEpP, K JOKyMEHTaM (WUiIH K JTFOBIM
JIPYT'MM JaHHBIM), KOTJa KPUTHYECKH Ba)KHO TOYHOE COOTBETCTBHE MAHHBIX, XPAHSIIIUXCS B HCXOIHOM
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JOKYMEHTE TeM JaHHBIM, KOTOPBIE IOJIyYEHbI U3 CKATOM KOINM JoKyMeHTa. Cpeau alropuTMOB cxKaThs 6e3
MOTEPh MOKHO OTMETHUTh, HAIIPUMED, anroput™ .ZIP.

CyiecTByeT M TaKk Ha3bIBaeMOE CXKaTHE C MOTEPSIMUA - OHO HCIONB3YeTCs B TeX CiydasX, Koraa
oTOpacbIBaHHE HEKOTOPOH yacTu MH(opManmy He yXyamaeT (MK yXyIiaeT He3HAYUTETbHO) BOZMOYKHOCTH
mo pabote ¢ mHPopManueld. BzaMeH moTepu HEKOTOPOi YacTH WH()OPMAITUH MBI TTOJIy9aeM OYCHb OOJIBbIIIHE
YpOBHH CkKaTus. Takoe cikaTHe MCHONb3yeTcs Uid KomupoBaHus nzobpaxennit ((JPG), 3BykoBeIX (aitnoB
(.MP3), Buneodaiinos.

3agaHus:

1. I3y4nTh peKOMEHIyeMYIO JIUTEPaTypy.

2. IlpopaboTates mpumep, NPHUBEACHHBIM B JabopaTopHoll paboTe, YTOOBI JIydlle MOHATH PadOTy
MEXaHU3MOB IPUJIOKESHHSI, TOCTPOSHHOTO 10 11abnony MVVM.

3. CaMOCTOSATEIbHO 03HAKOMUTBCS €O cieayromumu npumepamu: "Windows Phone Starter Kit for RSS
- WP8" ("CraproBeiii mnpoektT ans paspabotku RSS-mpunoxennit mnst Windows Phone 8",
http://code.msdn.microsoft.com/Windows-Phone-Starter-Kit- 390ee0ef ; "Sharing Code between Windows
Store and Windows Phone App (PCL + MVVM + OData)" ("CoBMmecTHOE HCIOJIb30BaHHE KoIa B
npwiIokeHussx a1 Marasuaa Windows u mis Windows Phone (PCL + MVVM + OData)"),
http://code.msdn.microsoft.com/Sharing-Code-between-411c999b

4.Tlomymaiite, Kak Balle MPUIOKEHHE MOXKET BOCIOJIB30BaTbCS BO3MOXKHOCTSMH CEpHAIM3aLHUU U
JecepraiM3allud B OpraHu3auuu ero pal0oTbl. OIEHHTE BO3MOXKHYIO BBIFOLYy OT HCIOJIb30BAHUS
BO3MOKHOCTEH C)KaTHsl JaHHBIX [PH OpraHM3alliil XpaHeHWs JaHHBIX Ballero npuioxkeHus. Ha ocHose
npruMepa, TPUBEICHHOTO B JIA0OPAaTOPHON paboTe, co3laiTe MPHIOKEHUE, KOTOPOE MO3BONSET OLIEHHUTH
CKOPOCTPH CepraTu3allid 00beKTa, 00heM JaHHBIX KOTOPOTO MOYKHO PETyIHpOBaTh B muamnazone 10 - 50 Mo,
U Jiecepualn3aliii JaHHBIX B Takol 00bekT. Mcnonp3yiite B skcnepumente gopmatel JSON u XML [nsa
OILICHKM BPEMEHH MOXKHO BOCIIOJIb30BAaThCs BO3MOKHOCTSIMH TIOYyYEHHs TEKYIIET0 BPEMEHH B Hadajie U B
KOHIIE OIlepaIiH

5. OTBeTUTh HA KOHTPOJIBHBIE BOIPOCHI.

6. ObopMuUTh OTYET.

CopepixkaHne OTUeTa: OTUET IO J1adopaTopHO padoTe TOJLKEH OBITh BBINOIHEH B pegakrope MS Word
n odopmileH corjacHo TpeOoBanusaM. TpeboBanus 1o dopmartupoBanuto: Ilpudt TimesNewRoman;
WHTEPBAJI - IIOJYTOPHBIH, AO3alHbIi oTCTYI - 1,25. TekcT HoKeH ObITh BBIPABHEH IO IIMPHHE.

OTueT JOKEH COJepKaTh TUTYIBHBIM JIUCT C TeMOW JIabopaTOpHOM paboThl, Heidb PabdOTHl U
OIMCAaHHBINA MPOILIECC BBHIOJHEHUS Balied paboThl. B KOHIE OT4eTHl MPUBOIATCS BBIBOJBI O MPOAETaHHON
pabore.

B oTyer HEOOXOIUMO BCTABIATH CKPHHIIOTHI BBIOTHEHHOW pa0OTHI M TOOABIISATH OMMCAHUE K HUM.
Kaxplii pUCYHOK JOJDKEH pacnojararbesi IO LEHTPY CTpaHuibl, UMeTh noanuchk (Pucynok 1 - Co3nanue
MIOJICHCTEMBI) U CCHIIKY Ha HETO B TEKCTE

KonTponbHbIe BOIPOCHT:

1. MeToauka peanusanuy MpUIoKeHUs!, UCTIONb3yolero mabdion MVVM.

2. PaboTa MexaHM3MOB NPHUJIOKEHUS, IOCTPOSHHOTO 10 madaony MVVM

3. Pa6ora ¢ JSON, XML.

4. TeXHONOTHSI CKATHsI JJAHHBIX.

5.Bwibop ¢opmaTa mepemaunm JAaHHBIX ITO3BOJIAIONIMN  CO3/aTh NpUWIOKeHHE, 3IPPEKTUBHO
UCIIOJIB3YIOILEE CUCTEMHBIE PECYPCHI.

6. 3aTpaThl BEIYUCIUTENBLHBIX PECYPCOB NIPU CKATHUH JIAHHBIX.

IMpakTueckas padora Ne 3.22. Pa6ora webClient u HttpWebRequest

e pabOTHI: OCBOMTH TEXHOJIOTHIO padoThI ¢ Kitaccamu webClient u HttpWebRequest.

Juns pabothl ¢ BeO-cepBucamu U3 npwiokeHuit aust Windows Phone 0OBIMHO HCIIONB3YIOT KJIACCHI
System.Net.  WebClient  (http://msdn.microsoft.com/  en-  us/library/  windowsphone/develop/
system.net.webclient%28v =vs.105%29.aspx) u System.Net.HttpWebRequest http:// msdn.microsoft.com/en-
us/library/windowsphone/develop/system.net.httpwebrequest%28v=vs.105%29. aspx). 1 ToT u apyroii kimacc
MO3BOJIAIOT JOCTUTATh CXOXHX LeJeH, OJHAKO, MEXIY HHMH €CTh HEKOTOphle OTIMYMS, KOTOpbIE H
OTIPEIEIIAIOT BEIOOP TOTO MIIM MHOTO KJIacca ISl HCIOIb30BaHUs B KOHKPETHOM MPHUIIOKEHUH.

Tak, o0bruHO0 WebClient mpuMeHSIOT TOT/Ia, KOT/Ia HYXHO MONYYHTh Kakue-TMOO JaHHbIe W3
WuTepHeTa, oH oOecnieunBaeT NpocTyro U ynoonyio padory ¢ GET/POST 3anpocamu. To ectb, eciiu Haia
3a/1a4a - 3T0 Nojdy4YeHue, Hanpumep, RSS-neHTrl ¢ cepBuca, win oTnpaska (aiina ¢ ucronszoBanuem POST-
3amnpoca, Bo3MokHocTetr WebClient qiist aToro BronHe xBaTut. KpoMe TOro, €ro UCIoJIb30BaHHE TTO3BOJIUT
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YOPOCTUTH KOJ. ET0 BO3MOXHOCTEH XBATUT U JUTSI BBITOTHEHHSI MHOTHX JIPYTHX JAEHCTBUHN, HO O0Jiee CI0XKHbBIE
CIICHApUH B3aUMOJICHCTBHS C BeOCTyK0aMu 0OBITHO peann3yroT ¢ ucronb3oBanueM HttpWebRequest. 3tor
KJIACC, B YaCTHOCTH, HYXEH TaM, rnae mpennonaraercs ucnonb3zoBanune PUT/DELETE 3ampocos, on
NpeAoCcTaBisieT OONBIINK ypOBEHb KOHTPOJS Haj mapamerpaMu 3ampoca. Hampumep, ecnu pedb uaét ob
oTnpaBke (haiina Ha BeO-cepBep, TO 0OBIYHO I 3TOoro HaMm nonamoburcs HttpWebRequest. Ilpu pabore Hag
KOHKPETHBIM IPOEKTOM CTOUT 03HAKOMUTHCS C HAOOpaMH HHCTPYMEHTOB, IOCTYITHBIX B IIPOCTPAHCTBE UMEH
System.Net (http://msdn.microsoft.com/en-
us/library/windowsphone/develop/btdf6a7e%28v=vs.105%29.aspx).

Mo:xHO cKa3aTh, B UTOTE, UTO IS BBITTOJIHCHUS MPOCTHIX 3aaa4 ucmoib3oBanue WebClient mo3BosseT
VIPOCTHTh WX pEIIEHUE, NMPH MPOYuX paBHBIX ycioBusx HttpWebRequest morpeOyer Oomnee CIOXKHBIX
MPOrPaMMHBIX KOHCTPYKIIUH, OOJbIIIE HACTPOCK. A TMPH BBITOJHEHUH 33ja4 00JIEE CIOKHBIX, TPEOYIOIIHNX
0oJiee TOIHOTO KOHTPOJIS Hal MPOIECCOM B3aWMOJIEHCTBHS C BeO-CIyxk00#, HEKOTOpas yCIOKHEHHOCTh
ucnonn3oBanust HttpWebRequest BriosiHe onpaBana.

3anaHus:

1. WM3yuuTh peKOMEHIyeMYIO JINTEPATYPY.

2. Ecmu npuiokeHHe, Haj KOTOPBIM Bbl padoTaere, MoapasyMeBaeT padoTy ¢ KaKMM-THOO BeO-
CEpBHUCOM, IMOJyYeHHUE MaHHBIX U3 MHTepHETa, MoayMaiTe HaJl TeM, KaKue U3 PacCMOTPEHHBIX
MEXaHU3MOB BBl CMOXKETE B HUX HCIIOJIB30BaTh. B 4acTHOCTH, MCXOAS M3 Kpyra 3a/ad, KOTOphIe
Ballle MPUIIOKEHHEe OymeT pemarh ¢ WCHOJIh30BAHMEM WHTEPHET- CEPBHCOB apryMEHTHpPYHUTE
UCIIOJb30BaHNE B HEM TakuxX CpeAcTB, kak kimaccel HttpWebRequest win WebClient, 3amada
BBI30Ba BeO-Opay3epa W3 MPWIOKEHHUS, DJIIEMEHT YIPaBJICHUS, KOTOPBIA MO3BOJSIET BCTPAUBATh
BeO-Opay3ep B CTpaHUITy MPUIOKCHHS.

3. OTBeTHTH Ha KOHTPOJIBbHBIEC BOIIPOCHI.

4. Odopmuth oTUET.

CopneprkaHne OTYeTa: OTUET 10 JTabopaTopHOH padoTe MOJDKEH OBITh BEIOMHEH B pemakTope MS Word

n odopmileH corjacHo TpeOoBanusaM. TpeboBanus 1o dopmartupoBanuto: Ilpudt TimesNewRoman;
WHTEPBAJI - IOJYTOPHBIN, AO3alHbIi 0TCTYH - 1,25. TekcT HoKeH ObITh BBIPABHEH IO IIMPHHE.

Ot4er JODKEH COAepXaTh TUTYJIBHBIA JIMCT ¢ TeMoOW JabopaTOpHOW padoThI, Ieb PabOTHl H
OTIMCAaHHBINA TPOIIECC BBIMIONHEHUS Balleil paOoThl. B KOHIIE OTYETHI MPUBOIATCS BBIBOABI O MPOAEIAHHOMN
pabore.

B otuer HeO6XOI[I/IMO BCTaBJIAATh CKPUHIIOTHI BBITIOJTHEHHOM pa6OTBI u ):[O6aBJ'I$ITb OIIMCaHHUE K HUM.
Kaxxapiii puCyHOK IOIDKEH pacrojiaraThCs MO LEHTPY CTpaHUIlBl, uMeTh moanuchk (Pucynox 1 - Co3nmanue
MOJICUCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KonTponbHbIe BOIPOCHT:

1. Haznauenue HttpWebRequest 1 WebClient.

2. MeTo/1p1 aCHHXPOHHOTO BBITTOJIHEHUS 33/1a4.

3. Cpe[ICTBa BBITIOJTHCHHA ACUHXPOHHBIX BLEI3OBOB.

IpakTnueckas padora Ne 3.23. PaGora ¢ API BeG-cepBuCOB

Lenb paboThI: OCBOUTH TEXHOIOTHIO paboThl ¢ API BeO-cepBHCOB.

Ecnu pa3paboTumk X04eT co3/1aTh MPUIOKEHUE, B3AUMO/ICHCTBYIOIIEE C HEKUM BeOCepBUCOM, CHavYasa
cienyer u3yuuTh uHTepdeiic mporpammupoBanus (API), KoTopblii peann3oBaH Ha JaHHOM CEpBUCE U
MO3BOJIIET OPraHU30BBIBAaTh B3aMMOJIEHCTBUE ¢ HUM npuiioxeHuil. [logasnstomee GOIBIIMHCTBO CEPBUCOB
NOJICP)KUBAIOT Te wWian MHble API, wmHOTma peur MIET O HECKONBKUX HHTep(deiicax, MOCTPOSHHBIX C
MCIIOJIb30BaHUEM Ppa3iMYHBIX TexHojoruid. Ha HavanpHOM 3Tame NOATOTOBKM K pa3paboTKe Clleayer
BBISICHUTh OCOOCHHOCTH MX MCIOJb30BaHUS. OOBIYHO BIIaJENbLBI CEPBUCOB IMOJOXKHUTEIBHO OTHOCATCS K
pa3paboTunkaM MPUIOKEHNH, TaK KaK TaKue MPUIOKEeHHS, (PaKTUIECKH, PACIIUPSIOT ayAUTOPHIO CEPBHCA,
pacuIupsifoT ero MPUCYTCTBHE Ha Pa3IMUHbIX Tuatdopmax. B nmanHOM cinydae peus Wa€t o miuardopme
Windows Phone.

IToaTomy Ha BeO-caiiTax CepBHCOB OOBIYHO MMeEETCS AOKyMeHTauus 1mo ux API, kotopas comepxut
MHOTO TONe3HONH uHpopmarmu. g Toro, 4yToOB HAWTH TaKWe pa3feNbl, OOBIYHO HYXHO MPHIOXKUTH
HEKOTOPBIE YCHIIUS U1 MX MOMCKOB, HAIIPUMEp, BBINOJIHUThH MOMCKOBBIM 3allpoc MO Ha3BaHUIO CEPBHUCA C
nobaBnenneM kiodeBbix ciioB "API" nin "Development". Hanpumep, mouCK 1Mo KITFOYEBBIM clloBaMm "twitter
API" mo3BouisieT HAWTH CCBUTKY Ha mopTtai paszpaborumkoB Twitter: https://dev.twitter.com/, puc. 75. rie B
paznene Documentation (JlokymeHTanusi) MOXHO HAWTH WHTEpeCyIOIMe HAac Marepuaibl. 3ydeHue
CIpaBOYHOTrO pa3zzena cepBuca Twitter MO3BOISIET Y3HATH O TOM, YTO 3TOT cepsuc noanepxusaeT REST-API,
JUTSL aBTOPH3ALINH B CepBHUCE UCIONb3yeTcs mpoTokoa OAuth.
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Pucynok 75

[lepen Hauanom paboThl NpuiIokeHUs U B Twitter, 1 BO MHOT'MX OPYTrUX CEpBHCAxX, CHayalla CIeLyeT
3aperuCTPUPOBATH NPUIIOKEHHE, B YACTHOCTH, TaKasi PETUCTPAIINS MOKET OBbITh aBTOMAaTUYECKOM, OHA MOKET
NoJpa3yMeBaTh MOJEPALUIo, TpeOOBaTh BBOJA KaKUX-THOO CBEACHUH O MNpUIOXKEeHHH. Perucrpanus
NIPUIOXKEHHUS] B CEpBUCAX IpecienyeT Lesb HICHTU(GUKAUKY NPWIOKEeHUI. B nanHoM ciyyae mpouenypa
perucTpanyu BHINONHSETCA B pasfene Manage & create your application (YmpasieHne NpUIOKEHHEM H
co3llaHMe TIPWIOKEHHI), IJsl 3allycKa IMpoliecca CO3AaHusl MPHIIOKEHUS CIYyXUT KHomnka Create a new
application (Co3math HOBOe mpmiIoxkeHHE). [locine yCHenmrHOro 3aBepIICHHS PETHCTPAIldd M IOTyYeHUS
JaHHBIX, KOTOpBIE MPUJIOKEHUE OyAeT MCIOJIBb30BaTh Ul aBTOPU3AlMKd B CEpBUCE (B YaCTHOCTH, 3TO -
Consumer key u Consumer secret), MOKHO MPUCTYNATh K n3ydeHuio API.

He Bce BbI30BBI BeO-cepBUCOB TPeOYIOT aBTOpU3ALMM IONb30BaTels. Hampumep, K HEKOTOPBIM
MexaHu3MaM Twitter MO>KHO 0OparmaTbCs HampsMYIo, 0¢3 aBTOpH3aITHH.

st Toro, 4TOOBI MPUCTYMUTH K CO3AaHUIO MpHIIOKeHus s Facebook, Hy)kHO HayaTh cO CTpaHHUIIBI
https://developers.facebook.com. 3apeructpupoBaBuiucsy B 3TOM CiIy:k0€ U CO34aB HOBOE IPUIOKECHHE, BEI
TIOJTyYUTe JaHHBIE, HeOOXOMMBIE JIJIS NaNbHEeNIel padoTel, B yacTHOCcTH, 3T0 AppID/API key u App Secret.

Y cepBuca BkoHTakTe Tak JK€ €CTh CTpaHHWIA JOKyMEHTAallMHu JUisi  pa3pabOTUHKOB,
http://vk.com/developers.php#devstepl. 3neck rcnonb3yeTcs Ta e MpoIeypa PerUCTPAIIMU TPUITOKEHHUSI.

Untepdeiic nmns nporpaMMHOro JocTynma K ciuykOe wumeercs u y mpoekta Wikipedia,
http://www.mediawiki.org/wiki/API:Main_page/ru.

[Mpuctynas x uccnenosannio APl BeO-ciyx0, cieyer yuecTb, 4To K pa3paboTKe MOKHO MOJXOIUTh
IBYMS MyTsIMH. Bo-11epBbIX, MOXKXHO CAMOCTOSTENBHO U3YyYUTh NMOAPOOHOCTH peanu3anuu AP, moarotoButs
BCIIOMOTaTeJbHbIE KIacChl 11 padOThl C HUM - AJIsl opraHu3auuu Bbi3oBa APl ¢ Hy)XHBIMH IapameTpamu,
opranuzanuy pazdopa oTBera cepBepa u 00paboTKH ommOoK. [TogoOHas paboTa MOXKET OKa3aThCsl BEChbMa
TPYHOEMKOH H B HEKOTOPBIX CIIydasiX, KOrJa CyIIECTBYIOT JIOCTYNHbIE OWOTHOTEKH CTOPOHHUX
Pa3paboTUNKOB, IpeJHA3HAYCHHBIE JJIs1 Pa0OTHI C TEM MJIM HHBIM CEPBUCOM, MOXKHO BOCIIOJIb30BaTHCS TAKUMHU
O6ubamoTexkamu.

3ananus:

1. U3y4unTh peKOMEHAYEMYIO JTUTEPATYPY.

2. Ilogymaiite, KaKue BBITOJIBI IPUIIOKEHHUE, Pa3pabOTKON KOTOPOrO BEl 3aHUMAETECh, MOKET M3BIICYb
u3 paboThl Cc BeO-cepBUCAMH, NPEIOCTABISIIONMMU TPOTPAMMHBIA JIOCTYIT K CBOUM BO3MOKHOCTSIM.
CymecTByeT OrpOMHOE KOJIMYECTBO TaKMX CEPBHCOB, €CIIM H3BECTHBIC BaM CEPBHUCHI HE NPEICTAaBISETCS
BO3MOXXHBIM HCIIONB30BaTh B MPUIIOKEHHUH, TOPAOOTAlTE CO CIMCKOM  BEO-CIy’)k0 1O  3TOMY  azpecy:
http://www.programmableweb.com/apis. 31eck cepBHCHI pa3ieieHbl 0 KATEropHsM, IPHUCYTCTBYIOT KpaTKKe
ommncanusi ux APIL. Bribepute kak MHHHMYM 5 cioy»0, KOTOpble MOTJIM OBI MPEACTaBIATh HMHTEPEC IS
MCIIOJIb30BaHMs B BallleM PHIOKEHUH M TOJATrOTOBBTE 0030pHOE cOOOIIeHNE 110 HUM. BBl MOXkeTe BEIOpaTh u
Ooplee KOIMYECTBO CIYXKO - BO3MOXHO, KOMY-HHOYIb W3 TPYNINbl NPUTOAWTCS OAMH W3 CEPBHCOB,
paccMOTPEHHBIX BaMHU.

3. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

4. OpopMUTH OTUET.

CopeprxaHue oT4YeTa: OTYET 110 J1a00paTOPHON paboTe TOJIKEH OBITh BBIITOJIHEH B peaakrope MS Word
u odopmiieH cornacHo TpeboBanusaM. TpeboBanust mo dopmarupoBanuto: pudr TimesNewRoman;
MHTEPBAJI - IOJIyTOPHBIN, AO3amHblid oTcTyn - 1,25. TekcT goikeH ObITh BRIPABHEH 10 LIHMPHHE.
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OTUeT JODKEH COJEepKaTh TUTYJIBHBIM JINCT C TEMOW J1abopaTopHON paboThl, 1eidb paboThl U
OTIMCAHHBIA TPOIIECC BEHITIONHEHUS Balle padOThl. B KOHIIE OTYETHI MPUBOIATCS BBHIBOABI O IMPOACIaHHON
pabore.

B oTuer HE06X0IMMO BCTABIATH CKPUHLIOTH BBITOJHEHHOW Pa0OTHl M T00ABIISATH ONMMCAHUE K HUM.
Kaxaplii prCYHOK JOIDKEH pacrojiaraThCsl MO MEHTPY CTpaHUIlbl, uMeTh noanuck (Pucynok 1 - Co3manue
MOJICHCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KoHTponbHbIE BOTIPOCHL:

1. Meronuka pa3pabOTKu TPHUIOKEHUH, KOTOpbIE MOTYT B3aMMOJEWCTBOBaTh C BeOCTyKOaMw,
ucnonb3ys API atux cimyx0.

2. HaznavyeHue oOLIeJOCTYHBIX OMOINOTEK, pa3paboTaHHBIX i HeKOTOpbIX API ciyx®o.

IIpakTnyeckas padora Ne 3.24. XpaHeHune JaHHBIX HA ycTpolicTBe. JIokajbHbIe 0a3bl JaHHBIX

Ienb paboOTHI: OCBOUTH TEXHOJOTHIO XPAHCHHS IAHHBIX Ha YCTPOWCTBE, OCBOUTH TEXHOJIOTHIO Pa0OTHI
C JIOKaJIbHBIMU Oa3aMu naHHbBIX HAa Windows Phone.

Tak kak omepanuu, HOApa3yMeBalopie paboTy C YCTPOWCTBAMH IMOCTOSHHOTO XpPaHEHWsS NaHHBIX,
CPaBHHUTEIHHO MEJJICHHBI, JJISl TAKOH pabOTHI MCIIONB3YIOT aCHHXPOHHBIE MeXaHU3MBL. Kpome Toro, eciu B
HECKOJIbKMX MECTaX MPHJIOKEHUS HYXKHO MOJIb30BAThCS JaHHBIMU, KOTOPBIE MOTYT OBITh CYUTAHBI, HAIPUMED,
W3 M30JUPOBAHHOTO XPAHHUIIUINA HACTPOEK, UMEET CMBICH, JJII YCKOPEHHUsS paboThl MPUIIOKEHUS, COKPATUTH
YHUCII0 00paleHui K XpaHWIHNIy 10 MUHUMyMa. DTO MOXKHO CIENaTh, BOCIIOIB30BaBIIUCH O0IIEIOCTYTHBIMHU
MEPEMEHHBIMU, B KOTOPBIC CYMTHIBAIOTCS 3TH JIaHHBIC.

[Mpunoxxenust s Windows Phone 8 MOryT XpaHUTh PESIMOHHBIC JaHHBIC B JIOKAJIBHBIX 0azax
JAHHBIX, C TIOMOIIBI0 MexaHm3MoB Ling to SQL obecrieunBaeTcs 00BEKTHOE MpeIcTaBiIeHne 0a3 JaHHBIX B
MPUJIOKEHUSX, YTO ITO3BOJIICT OPraHU30BaTh YAOOHYIO pabOTy ¢ HUMH.

3anaHus:

1. I3yunTh peKOMEHyeMYIO IUTEPaTypy.

2. Ucnonp3oBanue GailioB, XpaHAMMXCS B JOKATBHBIX MANKaxX MPHIOKEHU, TTO3BOISET COXPAHATH
CepUaIM30BaHHBIC MPECTABICHUSI OOBEKTOB M, COOTBETCTBEHHO, 3arpy»aTh UX. JTO MO3BOJISIET COXPAHSTh
COCTOSTHHE NPUIOKEHUS, HAIPUMEp, IPH BBIXOJE U3 HETO, M 3arpyXarh €ro npu 3amycKke MPUIOKECHHUS, TO
€CTh, €CITM ATO OMPAaBIAHO CIEHApHUEM MPHIIOKEHHs, CO3[aTh Yy IIOJIb30BATENs BIECUYATICHHE O TOM, YTO
npuiokeHue "paboraeT" HEMPEPHIBHO, MO3BOJISISL €MY, HE OECIIOKOACH O MOTepe AaHHBIX, B TFOO0H MOMEHT
PpabOThI BBIXOUTH U3 IIPUIOKESHHMSI, BBIIOJIHATH APYTHE 3a/Ia4M Ha TenedoHe, a TOTOM CHOBA 3ayCKaTh €ro u
npoaobkate pabdoty. IlpoanamusmpyiiTe TpUIOkKEHHE, KOTOpOE BBI cO37aéTe, C yY4ETOM BO3MOXKHOCTH
COXPaHEHUS €T0 COCTOSHUS B IMepephIBaX MEX Ty paboTol ¢ HUM MOJIh30BaTEIS.

3.Ecmu monoOHast Mojens B3aUMOJICHCTBHSI C TIOJIB30BATEIeM IMOIXOAUT BalleMy IPHIIOKECHHUIO,
MOJyMaiTe, KaKk COKPATUTh JI0 MHUHHUMyMa OOBEM JaHHBIX, KOTOPbIE HYKHO XPaHUTh MEXKIY 3aIyCKaMu
MIPUJIOKEHUS, a TaK JKe, €clii 00BEeM JaHHBIX JOCTATOYHO BEJIHK, O TaK HA3bIBAEMOM HHKPEMEHTHOM
COXPAaHCHUH JaHHBIX MPUIOKEHHS BO BpeMs pabOThl, a HE TOJIBKO MIPU BBI30BE 00PaOOTUYMKOB KHU3HEHHOTO
UKJIa MpuiIokeHus. To ke camMoe KacaeTcs 3arpy3Ku NMPUIOKEHHUsS - YeM MEHBIIUHA O00bEeM JaHHBIX €My
MIPUXOJIUTCS CUUTHIBATh M 00padaThIBaTh MPH 3amycke - Tem Jydmie. [loaroToBeTe oTU4ET 0 MpoAeTaHHON
paboTe ¢ onucaHueM 0COOEHHOCTEH COXPaHEHHS U BOCCTAHOBIICHHSI IAHHBIX MPUIIOKEHHSI MEXKITy ceaHcaMu
paboTHL.

4. Ecnu mpuioXeHne, CO3/laHueM KOTOPOTO Bhl 3aHMMAETeCh, MOJpa3yMeBaeT paboTy C JaHHBIMHU,
UMEIOIINMH CIIOXKHYIO CTPYKTYPY, PACCMOTPUTE BO3MOXKHOCTH HCIIOJF30BAHUS JIOKAIBHOM 0a3bl JAHHBIX JJIS
paboTel ¢ HUMH. Kpome Toro, eciu MpUIIOKEHUE PacCUYMTaHO Ha PabOTy C JIOKAIbHON 0a30M JaHHBIX, 3TO
YOPOCTHT, TIPU HEOOXOJUMOCTH, BO3MOXKHOCTH IIEPEX0Jla Ha HWCHOJb30BaHHE OOJNA4YHON 0a3bl JaHHBIX,
paboraromield Ha marpopme Windows Azure ¢ UCIONB30BaHUEM JIOKAILHOW 0a3bl JAaHHBIX B Ka4eCTBE
JIOKaJIbHOTO K31ma. [1oaroTroBbTe OTYET MO JAAaHHOMY dSTaly paOOThl, NMPUBEIWTE B HEM aHAIM3 JAHHBIX,
KOTOpBIE UCIIOJIL3YET MPUIIOKEHHUE U CETaiTe BEIBOJBI O TOM, TIOMOXET JIH MCIIONB30BaHUE 0a3bl JJaHHBIX
VIIYYIIUTh CTPYKTYPY BallleTO MPUIOKEHUS.

5. OTBeTUTHh Ha KOHTPOJIBHBIE BOTIPOCHI.

6. OhopMuUTh OTUET.

CopeprkaHue oT4eTa: OTYET 10 J1abopaTOpHO paboTe MOJIKEH OBITH BBIIIONHEH B pepakTope MS Word
u odopmiieH cornacHo TpeboBaHusiM. TpebGoBanus mo QopmarupoBanuto: [lpudt TimesNewRoman;
WHTEPBAJI - IOJYTOPHBIN, AO3aIHbIi oTCTY - 1,25. TeKkcT H0JKeH ObITh BBIPABHEH I10 ITHUPHHE.

OT4er AOKEH coAepaTb TUTYJIBHBINA JIMCT C TeMOW J1abopaTOpHOW paboOThI, Iedb pPadOTHl H
OTIMCAHHBIN TPOIIECC BHIMOJIHEHUS Balleil pa0oThl. B KOHIIE OTYETHI MPUBOIATCS BHIBOIBI O MPOJICIaHHON
paborte.
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B oTueT HE0OXOUMO BCTABIATH CKPHHIIOTHI BBITOTHEHHOW Pa0OTHI U OOABNIATH OMUCAHUE K HUM.
Kaxiplid prcyHOK JOIDKEH pacroyiaraTbCs Mo IEHTPY CTpaHMIbl, nMeTh noanuchk (Pucynok 1 - Co3manue
MIOJICHICTEMBI) U CCHUIKY Ha HETO B TEKCTE

KoHTposbHbIE BONPOCHT:

1. OcHOBHBIE TTpHEMBI PAOOTHI C JIOKATHLHBIMH ITAITKaMH MIPIIIOKEHUH, ¢ dhaiiaamMu, U ¢ H30JTUPOBAHHBIM
XPaHWITUINEM HACTPOEK.

2. HazHaueHne acHHXPOHHBIX MEXaHU3MOB.

3. Haznauenwue o0IeI0CTYMHBIX TEPEMEHHBIX.

4, MeTonrka pa3pabOTKH MPHIIOKEHNH, UCTIONB3YIONNX 0a3bl JAaHHBIX.

5. Ha3HaueHue pesMOHHBIX JTaHHBIX B JIOKAIBHBIX 0a3aX JaHHBIX.

6. Hasnauenne mexannsmoB Ling to SQL.

IIpakTuyeckas padora Ne 3.25. Pazpadorka ajast Windows Azure

Ienb paboThI: OCBOUTH TEXHONOTHIO paboThl ¢ Windows Azure.

OcHoBa Windows Asure - mata-IieHTPbI, pa3MeIIeHHbIE 110 BceMy Mupy. [lnaTdopma Azure mosBuIach
B 2008-M romy, OHa IMOCTOSIHHO Pa3BHBACTCS, YBEIMIMBACTCS KOJIMYECTBO W MOIIMHOCTH JaTa-IICHTPOB,
TOSIBIISIFOTCS. HOBBIE YCIYTH, CYHIECTBYIOUIME YCIYTH yinydinaroTcs. DakTHYecKd, HCIONb3ys IMIaThopMy
Azure pa3pabOTUNK MOXKET CO37aBaTh IMHUPOKUH CIIEKTP MPUI0KEHNH, MOYKET UCIIOIB30BaTh OOJIBIION HAOOP
NPOrpaMMHOTO o0ecredeH sl (TaKoro, Kak OMepalMoHHBbIE CHCTEMBI, CPEICTBA Pa3pabOTKH, CUCTEMBI
ynpasneHus 6azaMu JaHHBIX). Ha camom ene, cincok BO3MOXKHOCTEH Azure BecbMa HIMPOK, PEKOMEH Ty eTCsI
CaMOCTOSTEILHO 03HAKOMHUTECS C MX COCTaBOM U 0cobenHocTsaMu Ha http://www.windowsazure.com. Ciysx6a
oHIMaATBLHO JOCTYIMHA B POCCHM, CYIIECTBYET HEMANIO PYCCKOS3BIYHBIX OMMCAaHUH e€ (PYHKIIMOHATBHBIX
BO3MOkHOCTEH. HTEepdeiic ynpaBieHus Azure Tak ke pycu(uIMpoBaH.

s peructpainuu B ciayx0e, https://account.windowsazure.com, BaM HOHAZOOMTCS Y4€ETHAs 3aINCh
Microsoft, MOOMIBHBIA TeneGoH (I TOrO, YTOOBI MPHHATH KO TOATBEP)KICHUS), M KpPeAUTHAS (MTH
nebeToBas) KapTa, HeoOXoauMast JITsl TOATBEPHKACHUS TIMIHOCTH. [IpH perucTparuu MOKHO BEIOpATh BApHAHT
npoOHOM OecruiaTHOW moAnucKU. becriaTHoe MpoOHOE UCTOJIb30BaHME paccunuTaHo Ha 90 aHeH, Kaxablid
Mecsitl OecrIaTHOro MpoOHOTO TIEpHoa MPEJOCTABISETCS HEKOTOPBIA 00beM yciyr. B uacTHOCTH, BO BpeMs
mpoOHOTo OecruraTHa paboTa ¢ MOOMIBHEIME CIyKO0amu (mobile services), KOTOpBIE MPEACTABISIIOT OCOOBIIA
WHTEpEC 11 MOOMIIBHBIX pa3pabOTUHKOB, TAK KaK MO3BOJIAIOT OBICTPO CO3AaBaTh O0JIAYHbIE CEPBEPHBIC YACTH
JUTSE MOOVITHHBIX TIPUIIOKEHHH.

3aganusi:

1. VI3y4uTh pEKOMEHIYEMYIO TUTEPATYPY.

2. [logymaiite HaJ TeM, KaKk Bbl MOXKETE HCIIOJIL30BaTh MOOWIIBHBIE CIY)XOBbl Azure B MPUIOKECHUH,
pa3paboTKON KOTOPOrO Bbl 3aHHUMAETECh, PACCMOTPUTE BO3MOXHOCTH HCIONB30BaHUS 0O0NaYHON 0a3bl
JIAHHBIX, pa0oThI ¢ Push-yBenomienusiMu, ayTeHTU(UKAIMN MTOJIL30BATENEH C UCTIOIb30BAaHUEM Pa3IUUIHBIX
NPOBAHIEPOB Ay TCHTU(PHUKAIIMY B TPUMEHEHUH K BallleMy MPHIIOKEHHIO B TIOATOTOBBTE OTYET O MPOJICTIaHHON
paborte.

3.OTBETUTh HA KOHTPOJILHBIE BOMPOCHI.

4.0¢dbopMHUTB OTHET.

CopepixaHue 0T4YETa: OTYET 110 J1a00paTOPHOU paboTe TOJIKEH OBITh BBIIIOJIHEH B peaakrope MS Word
u odopmiieH cornacHo TpeboBaHusiM. TpebGoBanus mo QopmarupoBanuto: Llpudt TimesNewRoman;
WHTEpBaJ - MOJXyTOPHBIN, AO3amHbIi oTcTyn - 1,25. Tekct nomkeH ObITh BRIPaBHEH 110 IIMPUHE.

OTueT JOKEH COJepKaTh TUTYIBHBIM JIUCT C TeMOW JIabopaTOpHOM paboThl, Heidb PabdOThl U
OIMCAHHBIN MPOILIECC BBHIMOJHEHUS Balied paboThl. B KOHIlE OTYeTHI MPUBOAATCS BBIBOJBI O MPOJCTaHHON
pa0ore.

B oTuer HE0OXOMMO BCTABIATH CKPHHIIOTHI BBITOJTHEHHOW Pa0OTHl M JIOOABIISATH ONMKMCAHUE K HUM.
Kaxplii prcyHOK JOIDKEH pacroyiaraTbCs Mo LIEHTPY CTpaHHIbl, nMeTh nojnuck (Pucynok 1 - Co3nanue
MIOJICHCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KoHTpoiibHBIE BOIIPOCHL:

1. Texnomoruu peanuzanuu paboTel ¢ MOOMIBHBIME City’kOamMu Windows Azure B IPHUIIOKEHUAX IS
Windows Phone 8.

2.Ha3naueHne B3aMMOJCHCTBHUS CO CIIyx)00ii, ucrons3ys kinacc MobileServiceClient.

IpaxkTuyeckas padora Ne 3.26. Ceprucel Live Connect: SkyDrive

Llens pabOTBI: OCBOUTH TEXHOJIOTHIO Pa0OTHI C CEPBUCOM XpaHEHHs NaHHbIX SkyDrive W momy4yuTth
CBe/ICHUsI, HeOOXOJUMBIE IJ1s NanbHeie padoTsl co ciayx0amu Live Connect.

Habop cinyx6 Live Connect npeaocTapiiser pa3pad0TUHKy CIEAYIOUUE HHCTPYMEHTHI:
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- API nis B3auMoelicTBYSA ¢ XpaHWIHIIEM TaHHBIX SkyDrive, B KOTOpOM MOXKHO paboTaTh C MarkamH,
u ¢aitnamu, TaKUMH, Kak (POTOCHUMKH, BUEOPOIUKH, U JOKYMEHTEHI.

Qaiifpl ¥ Manku MOXKHO CO3/1aBaTh, YAAJATh, MEPEMEIIaTh, OTIPABIATH B 00JauyHOE XPaHWIHUILE C
YCTPOMCTBA U 3arpy’KaTh Ha YCTPOKCTBO u3 obiauHoro xpanwnuma. API SkyDrive, kpome Toro, mo3Bossiet
paboTaTh ¢ KOMMEHTAPHH U TETaMH.

- Hoctyn x Hotmail, koTopsiii mo3BoJIsieT paboTaTh ¢ KOHTAKTaMH M KaJleHAAPSIMH.

- Pabory ¢ Windows Live Messenger, KOTOpbId NpeAHa3Ha4YeH i OOMEHa MIHOBEHHBIMU
COOOIIEHUSIML.

st paboTBI € 3THMU CITy)KOaMu, KOTOpasi oApa3yMeBaeT MpeABapUTEIbHYIO MPOBEPKY MOATMHHOCTH
MOJIb30BaTeNsl, UCHONb3yeTcs cepBuc Live. Kpome Toro, 3ToT cepBUC mpeaocTaBisieT cBeJeHHs O Tpodue
nmone3oBatensd. [lompoGHocT o cimyx6ax Live Connect MOXHO y3HaTh W3 JIOKYMEHTAIWH:
http://msdn.microsoft.com/ru-ru/library/live/ff621314.aspx.

s paspabotku ¢ ucnonszoBanueM Live API cnemyer 3arpy3uts M yCTaHOBUTH COOTBETCTBYIOIIMI
SDK, http://msdn.microsoft.com/ru-ru/live/ff621310.aspX. Ou npemocTaBiseT HabOp DIEMEHTOB YIIPABICHISI
1 API, KoTopbIe MTO3BOJISIOT HHTETPUPOBATE MPUIIOKEHHUS CO CIIyk00i exmHOr0 BXoma (SSO, Single Sign On)
yueTHbIX 3amuceid Microsoft (B oOmeM ciydae 3TO TO3BOJISIET MPOU3BOIUTH aBTOMATHUECKYIO
ayTEeHTU(UKAIMIO TIOJIH30BATENS B MPHIOKEHHUAX, KOTOPBIE TOAJCPKUBAIOT OJTHOTO U TOTO YK€ MpoBaiaepa
ayreHTuduKanuu), padorars co SkyDrive, Hotmail m Windows Live Messenger W3 NpHIOXKEHUN s
Windows Phone u Windows 8.

3ananus:

1. VI3yunTh peKOMEHyeMYIO INTePaTypy.

2. [Ipoananmsupyiite CrieHapuu pabOTHl C TPUIOKEHHEM, CO3IaHHEM KOTOpPOTO BBl 3aHUMAETECh.
Breigenute Te W3 HUX, B peaju3allid KOTOPBIX MOXXHO HCIOJb30BaTh SkyDrive. IloaroroBere oT4€T 0
MpojeNaHHON pabore.

3.OTBETUTH HA KOHTPOJIHHBIE BOIIPOCHL.

4.0¢opMHTB OTHET.

CopepixkaHne OTUeTa: OTUET IO J1adopaTopHO padoTe TOJLKEH OBITh BBINOIHEH B pegakrope MS Word
n odopmileH corjacHo TpeOoBaHusaM. TpeboBanus 1o dopmarupoBanuto: Ilpudt TimesNewRoman;
WHTEPBAJ - IIOJYTOPHBIN, AO3alHbIH oTCTYI - 1,25. TekcT HoKeH ObITh BBIPABHEH IO IIMPHHE.

OT4er JODKEH COACpXaTh TUTYJIBHBIA JIMCT ¢ TeMoOW jabopaTOpHOW paboThI, Ieb PabOTHl H
OTIMCAHHBIN TPOIIECC BHIMIOIHEHUS Balleil paOoThl. B KOHIIE OTYETHI MPUBOIATCS BHIBOIBI O MPOJIEIaHHON
pabore.

B oTyer HEOOXOIUMO BCTABIATH CKPHHIIOTHI BBIMOTHEHHON paOOTHl M T0OABIISATH ONMMCAHUE K HUM.
Kaxxaplit puCyHOK OJKEH pacrojiaraThCsi MO LEHTPY CTpaHUIbl, uMeTh noanuck (Pucynok 1 - Co3nanue
MOJICUCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KonTponbHbie BOIPOCHT:

1.Haznauenue cepsucos Live Connect.

2.Ha3nauenue ciay>x0bl 0051a4HOr0 XpaHEeHHsI JaHHBIX nonb3oBareneil SkyDrive.

3.Texnonorus pabotsl ¢ daitnamu, xpansmumucs B SkyDrive.

IIpakTuyeckas padora Ne 3.27. MHOronoTo4Hoe nporpaMMHpoOBaHue

Lenas pabOTE: OCBOUTH TEXHOJIOTHIO pabOTHI ¢ Ki1accoM BackgroundWorker.

Cosnasas npocroe npuitokenue it Windows Phone, He BBIMOJIHSIONICE CIOXKHBIX BBHIYUCICHHUN, HE
oOparmaroreecsi K Be0-cepBrcaM, He BBIOJHSONIEEe paOdoTy ¢ (aiiiaMu, O BBITIOJIHEHUH KaKUX-JIMOO 3a]a4
BHE IIOTOKa IIOJI30BaTENbCKOro HHTep(delica OOBYHO HE 3aayMbIBalOTCA. Ecimu MBI, Hampumep, B
00paboTUrKe COOBITHS HAXXAaTHS HAa KHOIKY 3aXOTHM BBINOJHHUTH KaKOE-TO IPOCTOE BbIUMCIICHUE, WJIH
MPOBEPKY KaKOIro-JIMOO YCJOBHsI, BBIUMCIHMTEIbHAS HArpy3ka OT TaKMX OIEpaluid JISKET Ha IOTOK
MOJIL30BATENILCKOTO HHTEpdeiica. J[o Tex mop, moka 3Ta Harpy3ka He3HAYHTEIbHA, TIOJ00HOE HE CKa3bIBaeTCs
Ha CKOPOCTH OTKJIMKA TPpHUJIoxkeHUs. Ho eciii Hy»XKHO BBITIOTHUTH KaKyI0-JIH00 PeCypCOEMKYIO OTIepaIlHio, 3TO
MOYKHO CJieNiaTh M 0e3 JIOMOJHHUTENBHBIX YCHIIMHA MO WCIIOJIL30BAaHMIO Uil HE€ APYroro MOTOKa, OJHAKO,
BEITIOJTHEHHE €€ B TOTOKE MOJIb30BATENILCKOrO MHTep(delica MpUBEAeT K 3aMETHBIM 3ajiepkkaMm. Kak BbI
YBUJUTE B MpPHUMEPE, KOTOPBI MBI pa3depeM B 3TOH I1labopaTopHOil paboTe, WHTEpdeic MOXKeT OBITh
omokupoBaH. To ecTh, NMPUIOKEHHE HE pearupyeT Ha B3aWMOJICHCTBUE TMOJB30BATENsl C 3IIEMEHTaMU
YIPaBICHHSI, AaHUMAIIUS MOXKET JIN0O IPUOCTAHOBUTHCS, JTMO0 padoTaTh PHIBKAMH.

B npenpiaynmx n1adopaTopHbIX paboTax MBI CTAIKHBAIUCH C BRI30BOM aCHHXPOHHBIX METOJOB JUIS
BBITIOJIHEHHUS 3a/1a4, KOTOPbIE MOT'YT 3aHUMaTh MMOTEHIIHAILHO JOCTATOYHO 00JibIioe Bpemsi. [Ipu oObsiBIeHnH
METO/Ia, B KOTOPOM MbI BBI3bIBAIIM ACHHXPOHHBIC OIEPAIIMU, MCIIOJIb3YETCS MOAU(UKATOp async, oneparus
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BBI3BIBACTCSA C FHCIIOJIb30BAHUEM oOIfleparopa await. JTO MPHUBOJUT K TOMY, YTO BEITIOJHEHHE METOAA
MIPUOCTAHABIMBAETCS J0 TEX IMOp, IMOKa He OyAeT MOoIydeH OTBET OT BhI3BIBAEMOI mporeaypsl. Hanpumep -
JlaHHBIE, 3arpyeHHbIE ¢ BeOcepBepa. [Ipu 3TOM HCIONB30BaHUE async W await ympornaer HamnvcaHue
ACUHXPOHHOTO KO/a, TaK KaK JI0 MOSIBIICHUS 3TOro MexaHu3ma (3to mpousonuio B Visual Studio 2012) mpu
BBI30BE ACHHXPOHHOTO METO/Ja HY)XHO OBIIO TpemxycMaTphBaTh HCIOJIb30BaHHE (YHKIWH, KOTOpas
BBI3BIBACTCS TPU 3aBEPIICHUH pabOTHI MeToaa M 00pabaThiBaeT MONyYEeHHBIE Pe3yNbTaThl. TaKkod MOoaxon
MPUMEHUM U cefivac, HO OH YCJIOXHSET CTPYKTYPY KOZa, B TO BpeMs KaK aCHHXPOHHBIN KOJI, HAITUCAHHBIN C
WCTIIONB30BAaHMEM async W await, XOTd W pelraeT 3aJadd aCHHXPOHHON 00pabOTKH, BBITTISAOUT Kak
CUHXPOHHBIH.

Jlo cux mop Mbl BBI3BIBAIM ACHHXPOHHBIC METOJbI KaKHX-JINOO OOBEKTOB, HO HEPEIKO BO3HHKAIOT
3aJa4u, JJIs YCIIEIIHOTO PEIICHUS KOTOPBIX HY)KHO aCHHXPOHHO BBIIMOJIHUTH ITPOU3BOJIBHBIN KOJ. TO €CTh,
BBITIOJTHHUTB 3TOT KOJ] HE B TIOTOKE MOJIB30BATENHCKOTO HHTEpdeEiica, a B pyrom motoke. [Ipu Takom moaxose
uHTep(elic MPOJI0DKAET PearupoBaTh HA BO3JICHCTBHS MOJIB30BATENd. PelmTh Mo0OHYIO 3a/1a4y MOXKHO,
HAaIOpUMep, C HucHojbp3oBanmeM kiacca B ackgroundW  orker  (http://msdn.microsoft.com/en-
us/library/system.componentmodel.backgroundworker%28v=vs.95%29.aspx).

3anmanus:

1. I3y4uTh peKOMEHIYEMYIO JIUTEPATYPY.

2.1lpoananu3upyiiTe KOJA MPHUIOKEHHUS, KOTOpPOE BBl pa3pabaTbiBacTe, WCIBITAUTE pa3IMYHbIC
BapHaHTHI pabOTHI C HUM B PACCMOTPUTE BO3ZMOKHOCTh aCHHXPOHHOTO UCTIOJTHEHHS Y4acTKOB KOZa, KOTOPBIE
BBITIOJIHSIFOT B TIOTOKE IOJIb30BaTEIbCKOI0 MHTep(delica Kakue- JIN00 pecypco&MKue onepanuu (Hampumep,
00pabaThIBalOT OOJIBIIME MACCHBBI JaHHBIX). [lOATOTOBBTE OTYET, COICpXAIWI JaHHBIC aHAJIM3a Koja
MIPUJIOKEHUST Ha TIPEIMET aCHHXPOHHOTO BBITIOJHEHHS, U, €CJIH 3TO MPUMEHHMO K BalleMy NPUIOKEHHIO,
npUMepPbl MOJU(PHUIIMPOBAHHOTO KOJIA.

3. OTBeTUTHh Ha KOHTPOJILHBIC BOTIPOCHI.

4. OhopMHUTH OTYET.

CopneprkaHne OTYeTa: OTUET 10 JTabopaTopHOH padoTe MOJDKEH OBITh BEIOMHEH B pemakTope MS Word
u odopmiieH cornacHo TpeboBanusaM. TpeboBanus mo ¢opmatupoBanuoo: pudr TimesNewRoman;
WHTEPBaJ - OJIYTOPHBIN, AO3aiHbIi oTcTy - 1,25. TekcT qomKeH ObITh BRIPABHEH 110 IIIMPUHE.

OTYeT NODKEH COAepKaTh TUTYIBHBIM JINCT C TEMOW J1abopaTOpHOH paboTHI, IeNbh pPadOTHl H
OIMCAHHBINA MPOLIECC BBIMOJIHECHUS Ballleil pa0oThl. B KOHIIE OTYETHI MPUBOIATCS BHIBOIBI O MPOJICIaHHOMN
paborte.

B oTder HE0OXOIMMO BCTaBIATH CKPUHIIOTH BHITIOJTHEHHOW paOOTHI U JO0ABIATH ONHCAHUE K HUM.
Kaxxapiii puCyHOK IOIDKEH pacrojiaraThCs MO LEHTPY CTpaHUIlBl, uMeTh moanuchk (Pucynox 1 - Co3nanue
MOJICUCTEMBI) U CChUIKY Ha HETO B TEKCTE

KonTponsHbIE BOTIPOCHT:

1. OcobGenHoCTH PaboTHI ¢ ACHHXPOHHBIM KOJIOM.

2.HasnaueHune UCIoNb30BaHMsA ACMHXPOHHOTO KOJIA.

IIpakTuyeckas padora Ne 3.28. CeHcopHBbIii M0J1b30BaTEIbLCKUI HHTEpdeiic

Lens paboOTHI: OCBOUTH METOABI pabOThI C CEHCOPHBIM SKPAHOM.

YcrpoiictBa, pabotatomme mnox ympasieHueM Windows Phone He ocHamaooT —anmapaTHOR
knaBuaTypodd. Takas TeHAeHIHS HaOIOJaeTcsl celdyac IMOBCEMECTHO, IMO3TOMY OCOOYI0 Ba)KHOCTH BO
B3aUMOJICHCTBUM C IOJIb30BATENIEM MPHOOpETaeT dKpaHHas KiaBHaTypa ycTpoicTBa. Takas KiaBwaTypa
BBI3BIBACTCA AaBTOMATHYECKH, KOTZA IIOJIb30BATEellb BXOAUT B PEXKHUM PETAKTUPOBAHMS  IOJCH,
MpelyCMaTPUBAIOIINX TEKCTOBBIN BBOA. Kpome Toro, cefiuac pazpadoruuk ms miatdhopmel Windows Phone
HE MOXXET CO37aBaTh COOCTBEHHBIE BapHAHTHI KIABUATYPHI, OJHAKO, 3TO OTpaHHYEHHE KOMIIEHCHPYETCS
0obIIM HAOOPOM BapUAHTOB BCTPOCHHOW B CUCTEMY SKPaHHOW KIIaBHATYPHI.

st Toro, 4TOOBI 3aaTh THII KIIABUATYPBI, KOTOpas OTOOpa)kaeTcs MPH TOIBITKE IMO0Ih30BATEIS
PEIAKTHPOBATH COJEPKUMOE DJIEMEHTA YIPAaBJICHUS, MOICPKUBAIOINIETO BBOJ[ TEKCTA, HYXKHO HACTPOUTH
CBOMCTBO 3TOTO AMeMenTta InputScope (Ob6macTs BBOOAUMBIX HaHHBIX). CaenmaTh 3TO MOKHO kKak B XAML-
pasMeTke, TaK U B MIPOrpaMMHOM Kozie (http://msdn.microsoft.com/en-
us/library/windowsphone/develop/gg521152%28v=vs.105%29.aspx). CyiiecTByeT MHOI'O BApHAHTOB TAaKOH
KJaBuaTypsl. [Ipy 3amomHeHnn 3TOTo0 CBOWCTBA, HAIIPUMED, ISl TEKCTOBOTO OIS, MOKHO BOCIIOJIB30BaThHCS
MO0 OKHOM CBOKCTB, TZI€ MTPEICTABIICH CIIMCOK JOCTYITHBIX BAPUAHTOB, IN0O, TIPH 3aMTOTHECHIH eT0 B XAML-
Koje - mojackaskoi IntelliSense.
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OOopymoBaHre W MaTepHaNbl: IS BBIIOJHEHUS JaHHOW JabopaTopHOM paboThl HEOOXOANM
KOMIIBIOTEP ¢ YCTAHOBJICHHOH OmepalidoHHOoi cuctemMoir Windows 7 W MporpaMMHBIMU MPOAyKTamu: MS
Word, Adobe Reader, u Visual Studio 2012.

YkazaHus 10 TeXHUKe 0€30MacHOCTH: K BHIMOJHEHHIO JTa00paTOpHBIX pabOT IOMYCKAIOTCs CTYACHTHI,
03HAKOMHBIIIMECS C MTPaBHIIAMH paOOTHI B TA0OPATOPHH, TIPOIIEIINE HHCTPYKTaX 0€30MacHOCTH.

3anmanus:

1. I3y4nTh peKOMEHAYEMYIO JTUTEPATYPY.

2. [Ipoananu3upyirte IOIB30BATEILCKUNA HHTEPPEHC NPUIOKEHUS, pPa3paOdOTKON KOTOPOro BbI
3aHMMaeTeCh, 0Opalas BHUMaHUe Ha TO, KaKue NMEHHO JaHHBIE MOJIb30BaTEb BBOAUT B TEKCTOBEIE ITOJIA,
NpUCyTCTBYIoIIKE B uHTepdeiice. [logbepute Takue 3HaueHus cBolcTBa InputScope moneli BBoja, KOTOphIE
MO3BOJIAT IOJIB30BATENI0 Hanbonee ynoOHO u ObICTPO BBOIUTH AaHHbIE. [lomymaliTe, KaKk HMCHONIBb30BaHHE
JKECTBI TIO3BOJIHUT yIYUYIINTH OTBIT B3aUMOJIEHCTBHS MOF30BATEINS U MPWIoKeHus. [loaroToBeTe OTUET.

3. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

4. OpopMUTH OTUET.

ConeprkaHnue OT4eTa: OTUET 10 JTabopaTopHOM paboTe MODKEH OBITh BEITIONHEH B penakTope MS Word
n odopmileH corjacHo TpeboBanusM. TpeboBanus 1o dopmartupoanuto: Illpudt TimesNewRoman;
WHTEPBaJ - MOJIYTOPHBIN, AO3aiHbIi oTcTy - 1,25. TekcT n0mKeH ObITh BRIPABHEH 110 IIIMPUHE.

OTY4eT NODKEeH COAepaTh TUTYIBHBIA JIUCT C TEMOM J1a0OopaTOpHOH paboTHI, IENb pPadOTHI H
OTIMCaHHBIN TPOLECC BBIMIONHEHHUS Balleil paOoTh. B KOHIIE OTYETHI MPUBOIATCS BHIBOABI O MPOAEIaHHOMN
paborte.

B otuer HCO6XO}Z[I/IMO BCTaBJIATh CKPUHIIOTHBI BBITTOJTHEHHOM pa6OTbI u ZIO63BH}ITB OIMMCaHHUEC K HUM.
Kaxxaprit puCyHOK MOIDKEH pacmojiaraThCs MO MEHTPY CTpaHUIlsl, uMeTh noamuck (Pucynok 1 - Co3manue
HOI[CI/ICTGMI)I) " CCBUIKY Ha HETO B TCKCTE

KoHTpomnbsHEIE BOTIPOCHL:

1. CrmocoObl HACTPOWKHM D3KpaHHOW KIABHATYphl C TOMOINBIO YCTaHOBKH CBOMCTBa InputScope
TEKCTOBOTO OJIOKA.

2. HazHayeHMe UCTIOIB30BaHMS DKPAHHOMN KJIaBUATYPBHI.

3. Meroanka o0pabOTKH )KECTOB.

IIpakTyeckasi padora Ne 3.29. Padora ¢ JaT4YuKaMu, olipeeeHHe MeCTO0JI0KeHU

Llens paboOTHI: OCBOUTH METOABI pabOThI CO BCTPOCHHBIMH JATUYHKAMH.

IIpu paspabotke mnst Windows Phone M0OXHO HCHONB30BaTh MOKa3aHUS BCTPOECHHBIX JAaTUYUKOB
YCTPOMCTBA, CBEICHUS O HUX MOXHO HaTH B OO30pHOM Marepuayieé IO MPOCTPAHCTBY HMEH
Windows.Devices.Sensors (http://msdn.microsoft.com/en- us/library/windowsphone/
develop/br206408.aspx). OauH U3 IOCTYIHBIX JATYMKOB - AKCEIEPOMETpP, OH IO3BOJISICT OPraHU30BHIBATH
yhpaBlieHHE IporpaMMaMH IIyTeM NepeMeneHns TeaedoHa B IpoCcTpaHCTBE.

ITpu pabote ¢ akcenepoMeTpOM JaHHbBIE, KOTOPBIE MOYKHO OT HETO MOJIYYUTh, IPEICTABIISIOT CBEICHUS
00 yCKOpEeHHHU yCTPOMCTBA B TPAaBUTAIIMOHHBIX enuanIax. Hampumep, (1,0,0). Ecou conmocTaBuTh 5TH NaHHBIE
¢ Tesie()OHOM, TO, €CIIM PACIIONIOKUTH TeIe(OH KHOIKAMH, PACIIOJIOKEHHBIMHU 1101 3KPaHOM, BHU3, JIMLIEBOU
CTOPOHON K HaOMIOJATeN0, OKaXEeTCs, YTO OCh Y TPOXOAUT BIOJh JJIUHHONW CTOPOHBI 3KpaHa
(TONIOXKUTENPHOE HANpaBICHUE OCH - BBEpPX), X - BIOJb KOPOTKOH (ITOJIOKUTENIbHOE HAIpaBlIEHHE OCH -
BIIPaBO), OChb Z pacmoiaraercsi MeprIeHAUKYISIPHO dKpaHy (TOJOXKHTENbHOE HANpaBJICHUE - B CTOPOHY
HaOroaTenst). 1o ocTaéTcs CpaBeAIMBBIM U IIPU MOBOPOTAxX TejedoHa.

Korga TenedoH HEMONBMKEH, aKCEIEPOMETP, PETHCTPUPYET CHIIy 3€MHOT0 TPUTSDKEHHS, YTO
OTpakaeTcsl B €ro Moka3aHusAx (OHM, IO COOTBETCTBYIOLIEH ocH, Oiin3kh K 1), mepemenieHus: tenedoHa B
MPOCTPAHCTBE MPUBOJIAT K N3MEHEHHUIO TTOKA3aHHH.

Takum 00pa3oM, OKa3bIBa€TCsI, HAIPUMED, €CIU Tele(OH JIGKUT Ha TOPHU3OHTAIBHON MOBEPXHOCTH
HENOJBMKHO, SKPAaHOM BBEpX, TOKa3aHHMA akcenepomeTpa BoITIAAAT kKak (0, 0, -1). Ecom pacmonoxuts
Tesne)OH BEPTUKAIBHO, KHOIIKAMU BHM3, MBI uMeeM B nokaszanusx (0, -1, 0), nepesepHyB TenedoH "BBepx
Horamu" - (0, 1, 0). Ecnu moBepuyTh Tenedon Ha 90° mpoTHB yacoBoil cTpesiku - Mbl moayuum (-1,0,0).
AKkcenepoMeTp OYeHb YYBCTBUTEIICH, JIAXKE MTPU HETIOABUKHOM YCTPOUCTBE MIOKa3aHHS HE OBIBAIOT B TOYHOCTH
PaBHBIMH HICAIBHBIM, K TOMY €, OHH KOJIEOIIOTCS B HEOOBIINX Mpeaesax.

3aganus:

1. 3yunTh peKOMEHAYEMYIO JTUTEPaTypy.

2.TlogymaiiTe, Kak HCHONB30BAaHME BCTPOCHHBIX JIATYMKOB YCTPOMCTBA MOXKET PaCHIHMPHUTh
BO3MOXXKHOCTHU TIOJIb30BaTEN sl [0 YNPaBICHUIO MPUIOKEHHUEM, KOTOpoe Bhl paspabatsiBacte. Kpome Toro,
MPOAHAIN3UPYHUTE BO3MOXKHOCTH WCIIONB30BAHUS B NMPUIIOKEHUH CEPBUCA OIPEIEICHNS MECTOIOIOKEHNS.
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IToaroroBsTe OTYET O MPOAEIAHHON paboTe.

3. OTBETUTH Ha KOHTPOJILHBIE BOIPOCHI.

4. OopmMuTs oTHET.

CopnepxaHue oT4eTa: OT4YET 1o JabopaTopHOIi paboTe AOJKEH ObITh BBIOJIHEH B penaktope MS Word
n odopmileH corjacHo TpeboBanusM. TpeboBanus 1o dopmartupoBanuto: Illpudt TimesNewRoman;
HHTEPBAI - OMYyTOPHBINA, AO3amHbIi oTeTym - 1,25. TekcT moinkeH OBITh BEIPaBHEH I10 IIHPUHE.

Ot4er JOKEH COAepXKaTh TUTYJIBHBIH JIUCT C TeMOW 1abopaTOpHOW pabOThI, IENib PabOTHl H
OTIMCAHHBIA TPOIIECC BHITIOJHEHUS Balle padOTHl. B KOHIIE OTYETHI HMPHUBOIATCS BBHIBOABI O IMPOICIaHHON
pabore.

B oTder HE0OXOIUMO BCTaBJIATH CKPUHIIOTHI BHITIOJHEHHOW PabOThI U J00ABJIATH ONMHCAHUEC K HUM.
Kaxxapiii puCYHOK TOJKEH pacIojiaraThCs MO LEHTPY CTpaHuIlbl, uMeTh noamuck (Pucynok 1 - Co3nanue
MOJICHCTEMBI) U CCHUIKY Ha HETO B TEKCTE

KoHTpomnbsHbIE BOTIPOCHL:

1. Meronuka paboOTHl ¢ aKCeJIepOMETPOM M CHCTEMHOH OIpefesieHus MecTonojoxeHus: B Windows
Phone.

2. Haznauenwue akcenepomerpa.

3. Haznauenue cuctemMsl OnpeAeeHrs MECTOIIOJIOKCHUSI.

IIpakTuyeckas padora Ne 3.30. PacniozHaBaHue U CHHTE3 pedyu, padoTa ¢ Kamepoii

Llens paboTHI: OCBOUTH TEXHOJIOTHIO XpAaHEHUS TAHHBIX Ha YCTPOWCTBE.

Bo3smoxknoctu miaatgopmel Windows Phone 8 mo pacro3HaBaHMIO M CHHTE3Y PEYHd MOXKHO
WCIIOJIB30BaTh AJISl OPraHU3alMK B3aUMOACHCTBHS IPUIIOKEHHS C [T0JIb30BaTesieM. Tak, onbp30BaTeb MOKET
OTJaBaTh MPWIOKECHUIO TOJOCOBBIE KOMAHBI, KOTOPBIE MPWIOKEHHE MOXKET BOCIPHHATH OJyaroaaps
MOJICHCTEME pacro3HaBaHus peud. lIpuiiokeHue, B CBOIO Odepenb, MCIOJb3ys (DYHKIHMIO CHHTE3a peuw,
peoOpazoBaHus TEKCTa B pedb - HHPOPMHUPOBATH MTOIE30BATENS O KAKUX-THOO COOBITHAX.

3anaHus:

1. I3y4nTh peKOMEHIyeMYIO JUTEPaTypy.

2. PaccMoTpuTe BO3MOKHOCTH MHTEIPAIlUU B MPHIOKEHHE, KOTOPOE BBl pa3pabarbiBacte, (PpyHKIUH
pacro3HaBaHUsl M CHHTE3a PeuH, NPOAHATU3UPYHTE CLEHApuu paboOThl C MPHIOKEHHEM, B KOTOPBIX 3TH
BO3MOXHOCTU HauboJiee monie3Hbl. Ecni BBl pa3pabaTeiBacTe MPHIIOKEHUE Al paboThl ¢ (oTtorpadusmu,
paccCMOTpHTE €ro peaju3aluio ¢ UCIOJb30BaHWEM (YHKIMOHANBHOCTH (oTompuinoxkeHus. [lonrotosste
OTYET.

3. OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

4. OhopMUTB OTHET.

CopnepxaHue oT4eTa: OT4ET 1o JabopaTopHOi paboTe T0JKEH ObITh BBIIIOIHEH B pegakTope MS Word
n odopmileH corjacHo TpeOoBanusM. TpeboBanus 1o dopmartupoBanuto: Ilpudt TimesNewRoman,;
WHTEpBAJI - IOJYTOPHBIH, AO3alHbIi oTCTYH - 1,25. TekcT HoJKeH ObITh BBIPABHEH IO IIHUPHHE.

OTueT JOKEH COJepKaTh TUTYIBHBIM JIUCT C TeMOW JIabopaTOpHON paboThl, HEeidb PabOTHl U
OIMCAaHHBINA MPOILIECC BBHIOJHEHUS Balied padoThl. B KOHIE OT4eTHl MPUBOIATCS BBIBOIBI O MPOAETaHHON
paborte.

B oryer HEOOXOIUMO BCTABISITH CKPHHIIOTHI BHIMOTHEHHON Pa0OTHl U TOOABIISATH OMMCAHUE K HUM.
Kaxplii pUCYHOK JOJDKEH pacnojararbesi IO LEHTPY CTpaHuibl, UMeTh noanuchk (Pucynok 1 - Co3nanue
MIOJICHCTEMBI) U CCHIIKY Ha HETO B TEKCTE

KonTponbHbIe BOIPOCHT:

1. Metoauka paboThI C CUCTEMOH pacrno3HaBaHus U cuHTe3a peun B Windows Phone.

2. BO3MOXHOCTH TIPUIIOKEHUH 110 B3aMMOJIEHCTBHUIO C MTOJIb30BATEIIEM.

3. Konuenus GpoTonpuiioxkeHuit.

85



CHuCoK JIUTepaTypsl
OcCHOBHBIE HCTOYHUKH
. T'arapuna, JI. I'. Texnomorus pa3paboTKu mporpaMMHOro odecrieuenus: yueoHoe mocobdue / JI.I.
l'arapuna, E.B. Kokopesa, b./[. CunopoBa-Bucnanyn ; nox pen. JI.I'. 'arapunoii. — Mocksa:
O®OPYM : UHOPA-M, 2021. — 400 c. — (Cpenuee npodeccuonanbHoe oopazosanue). - ISBN
978-5-8199-0812-9. - Tekcr: AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1189951 (nara obparmienus: 27.05.2021).
. Mapkun, A.B. [IlporpammupoBanne Ha SQL: ydeOHOe mocobOue g CpeaHero
npodeccuonansHoro obpazosanus / A. B. Mapkun. — Mocksa: M3natensctBo FOpaiit, 2021. —
435 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-11093-7. — Tekcr:
anekTpoHHBIH  //  OOpaszoBarenpHass  tiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/476040 (marta obpammenus: 27.05.2021).
. Hemmnosa, T. H. IIporpammupoBanue Ha s13bIKE BEICOKOTO YpOBHS. [IporpaMMupoBaHue Ha sI3bIKE
Object Pascal: yue6. mocobue / T.U. Hemmosa, C.1O. I'onoBa, 11.B. Ab6pamosa; nox pex. JI.I'.
lNarapunoit. — Mocksa: U/l «POPYM»: MHOPA-M, 2018. — 496 c. + [lon. marepuainsl
[DnexkTpoHHBI pecypc; Pexum mocryma: https://new.znanium.com]. — (IIpodeccuonanbuoe
obpazoBanme). - ISBN 978-5-8199-0753-5. - Tekcr: oamekrponsbidi. -  URL:
https://znanium.com/catalog/product/944326 (nmarta obpamenus: 27.05.2021).
Ornesa, M. B. IlporpammupoBanue Ha si3bike C++: MpakTHYECKU Kypc: yueOHOe mocooue s
cpenHero mnpodeccuoHanbHoro obpaszosanusi/ M. B. OrueBa, E. B. Kyapuna. — Mocksa:
NznarensctBo FOpaiit, 2021. — 335 ¢. — (IIpodeccuonansroe oopazoBanue). — ISBN 978-5-
534-05780-5. — Texkct: anexTpoHnHslii / O6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/473118(nara obpamienus: 27.05.2021).
CokonoBa, B. B. Pa3paborka MOOHIBHBIX NpPUIIOKEHUH: ydyeOHOe mocoOue A CpeaHero
npodeccuonansHoro odpasosanus / B. B. CokomoBa. — Mocka: U3natensctBo KOpaiit, 2021.
— 175 ¢. — (IIpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-10680-0. — Tekcr:
anekTpoHHBIH  //  OOpaszoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/475892 (marta oOpamenus: 27.05.2021).

JlonoJiHuTeIbHbIEe HCTOYHMKH

. Tomunpina, O. JI. S3biku nporpammupoBaHusi: yue6Hoe mocobue / O.JI. I'omuupsina, T.JI.
[MTapteika, .M. [TonoB. — 3-e u3a., nepepad. u npon. — MockBa: ®POPYM: UH®PA-M, 2021. -
399 c. - (Cpennee mpodeccuonanpHoe oOpazoBanme). - ISBN 978-5-00091-613-1. - Tekcr:
anektponHbii. - URL: https://znanium.com/catalog/product/1209231  (nmara oOpaineHus:
27.05.2021).

. I'ypos, B. B. Mukponpoueccopusie cucreMsl: yueOHuk / B.B. I'ypoB. — Mocksa: UHOPA-M,
2021. — 336 c. + lomn. marepuaisl [DnekTpoHHbIN pecypc]. — (Cpennee npodeccruoHaabHOe
obpazoBanue). - ISBN  978-5-16-015323-0. - Tekcr: osaextponnbii. -  URL:
https://znanium.com/catalog/product/1514901 (nara obparienus: 27.05.2021).

. Hoporos, B. I'. OcHoBsl nporpamMmupoBanust Ha si3bike C: yue6Hoe nocobue / B.I'. Jloporos, E.I'.
Hoporosa; nox pen. JL.I'. I'arapunoit. — Mocka: ®OPYM: UHOPA-M, 2020. — 224 ¢. —

(Cpennee mpodeccuonanbHoe obOpaszoBanue). - ISBN 978-5-8199-0809-9. - Teker:
anektpounsii. - URL: https://znanium.com/catalog/product/1082440 (mata oOpaieHus:
27.05.2021).

. Xopes, I1. b. O0BeKTHO-OpHUEHTUPOBAHHOE TPOTrPAMMHUpPOBaHKe ¢ IpuMepamu Ha C#: yaeOHOe
nocodbue / II.b. XopeB. — Mocka: ®OPYM: UHOPA-M, 2021. — 200 c. — (Cpennee
npodeccronansHoe obpazopanue). - ISBN 978-5-00091-713-8. - Tekcr: anekTponHbid. - URL:
https://znanium.com/catalog/product/1195623 (nara oopamenus: 27.05.2021).

. Uepnspimes, C. A. OcHoBbl nporpammupoBanusi Ha Python: ydeOHoe mocoOue nisi cpeaHero
npodeccuonansHoro obpazoBanus / C. A. UepnbimieB. — MockBa: MznatenbctBo FOpaiit,
2021. — 286 c. — (ITpodeccnonanproe oopazoanne). — ISBN 978-5-534-15160-2. — TexkcT:

86


https://znanium.com/catalog/product/1209231
https://znanium.com/catalog/product/1514901
https://znanium.com/catalog/product/1082440
https://znanium.com/catalog/product/1195623
https://znanium.com/catalog/product/1189951
https://urait.ru/bcode/476040
https://znanium.com/catalog/product/944326
https://urait.ru/bcode/473118
https://urait.ru/bcode/475892

anekTpoHHBIM  //  OOpazoBatenpHas  1atrgopma  HOpaiir  [caiit] —  URL:
https://urait.ru/bcode/487638 (marta obOparenus: 27.05.2021).

HNuTepHeT-pecypenbl
DnekTpoHHas OubaMoTeuHas cuctema Znanium: cait.- URL: https://znanium.com/ — Texkcrt:
3JIEKTPOHHBIN.
DnekTpoHHas Oubnuoreynas cucrema IOpaiit: cait. - URL: https://urait.ru/ -Tekc:
3JIEKTPOHHBIN.

87


https://urait.ru/bcode/487638
https://znanium.com/
https://urait.ru/

