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AHHOTa M

Bnaropapsi 6bictpomy pasButuro WUT-cepBHCOB U He MeHee OBICTPOMY pa3sBUTHIO MOOW/IBHBIX MPUIOKEHHI, BCe dailje
pa3pabOTUMKK CTaJIKMBAIOTCSl C CUTyallied, Korja MOOWIbHOe TpU/IO)KeHHe [JO0/DKHO paboTaTh Ha TEepPPUTOPHU Cpasy
HeCKOMBbKMX cTpaH. YacTo ¢ 3TMM BO3HMKAIOT TPYAHOCTU. Kak MpaBwWio, pasHble CTpaHbl UMEIOT pasHble S3bIKOBble U
KY/IbTYpHBle 0COOEHHOCTH, MpaBW/a IpaBOIMCAHMS, 4acoBoM mosic. B 3Toli craThe mnpezcraB/ieH pa3paboTaHHBIM crocob
JIOKa/IM3aliiy MOOM/IBHOTO TIPUIOKEHHS /15 Orlepal{ioHHOM crcTteMol Android, ¢ ucrosb30BaHNEM KJIAacCOB, UHTePGheHCoB U
00BLeKTOB, HalMCaHHBIX HA s13bIKe MporpamMmupoBadus Kotlin u nprBesieH crioco6 0Kanu3aLuy C IIpUMeHeHHeM CTPOKOBBIX
pecypcoB. Oba criocoba npo/ieMOHCTPUPOBaHbI Ha TipuMepe pa3zpaboranHoro QIZ-application. OnucaHHbIe CIOCOOBI TO3BOJISAT
JIOKaJIM3UPOBaTh MOOUTEHOE TIPHJIOXKEHHE, YTOOBI C/e/1aTh ero MHOTOHALMOHATBHBIM U MHOTOSI3bIYHBIM.
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Abstract

Due to the rapid development of IT services and the equally rapid development of mobile apps, developers are
increasingly faced with the situation where a mobile app needs to work across several countries at once. This is often a
challenge. As a rule, different countries have different language and cultural specifics, spelling rules, time zones. This article
presents the developed way of localization of a mobile application for Android operating system, using classes, interfaces and
objects written in Kotlin programming language and the way of localization using string resources. Both methods are
demonstrated by the example of the developed QIZ-application. The described methods will localize the mobile application to
make it multinational and multilingual.
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BBepenue

Ha cerognsiiiuii feHb Bce 6osblile pa3pabOTUMKOB HalleJieHbl HA HHTETPUPOBaHKe CBOUX TIPUIOXKEHUH 10 BCEMY MUDY, B
CBSI3U C YeM, HeoOXOMMOCTb JIOKA/IM3al[iy TOJIbKO pacTeT. BeiOpaHHasi TeMa sIBSIETCS aKTyalbHOM ellle W 10 TIPUUMHE TOro,
YTO CTPOKOBbIE PeCypChl He UCIIOJIb3YIOTCS TIOBCEMECTHO (BO BCeX s13bIKaxX MPOrpaMMMPOBaHUS), a peaau3aliys Npu OMOLLU
00BEKTOB — OTKPBIBAET LIMPOKHE BO3MOXXHOCTH Ha JIF0OOM U3 HUX.

Llenb gaHHOM pabOThI 3aK/IH0YAeTCs B pa3paboTke U NMPUMEHEHUH HeCTaHAAPTHOTO, YHUKAIBLHOTO U 6osiee TIOHSTHOTO JIjIst
UTeHMsI MeTO/1a JIOKAIU3aluy MPUIoKeHus B cpesie pa3pabotku Android Studio Ha si3pike nmporpamMmupoBanus Kotlin.

HocTkeHue 11e/11 ObUIO OCYIIIECTB/IEHO MyTeM PeLIeHus CIeIYIOIMX 3a/au;

1. AHanM3a CTaHJAPTHOTO METO/Ia JIOKA/TU3al|U C KCIosb3oBaHueM Open Translations Editor;

2. OrnrcaHus JTOKaIM3aliy € IPUMeHeHeM K/1acCOB U UHTep(deiicoB;

3. CpaBHeHUsl U BbIsiB/ieHUs Harbosee ynoOHOTO ¥ KOPPEKTHOTO MeTO/|a JIOKATU3aluy TPUIOKEHUSI.

SA3bIK nporpamMMupoBanust Kotlin, KoTophiii ucrosb3oBascs s jokanu3aiuu Qiz-application siBisieTcst I3bIKOM CpeJiHero
ypoeHs [1, C. 30-36]. EMy npucymu orpaHdYeHHs] Ha TpPSIMOM AOCTYIl K TaMsATH, CH/IbHas CTaTHUecKas TUMU3alius,
abcTpakiys U Ha/iMure TIPOMeXXKyTOUHOM cpezibl BbinosHenus [2, C. 115-118]. ®unocodus s3bika Kotlin TBepo onupaercs: Ha
MOTPeOHOCTH MPOMBIILIEHHOTO ITPOrPaMMUPOBAHUS — ObICTpast pa3paboTka, HasexxHoCTh [3], [4, C. 39-41].

B panHoli pabote ucnonb3oBanack cpesia pa3paborku Android Studio [5] v ycTaHOB/IEHHBIN B Hee SMy/STOP MOOUILHOTO
YCTpPOMCTBa, A/ TPOBEPKU pabOThl MPUIOKEHUS B PEXHME peajbHOTO BpeMeHH. [IprMeHeHHasi cpefja TMOAJepP>KUBAeT
HECKOJIBKO $13bIKOB TIPOIPaMMHUPOBaHMSI.

Kak ObUIO OmMcaHO paHee, JIOKa/MU3aLUsl TIPUIOKEHUsT BaKHA M HeoOXoguMa [Jisi ero WCIOJ/b30BaHUsl B HECKOJIBKUX
cTpaHax. [ns yBesiMueHMs uuc/ia TOb30BaTesieldd MOOW/IBHOTO TIPU/IOXKEHUST M MacCIITaOMPOBAaHUs €ero Ha MUPOBOM DBIHKE
Ba)XHO MPOrPaMMHO TIPOITHCATh ero joKanu3anuto [6, C. 496-502].

OcHoBHBIe pe3y/1bTarhl
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B pesynbrate Oblia peanv3oBaHa TPOrPaMMHasl JIOKAIM3aLMM MOOW/IBHOTO TPUIOXKEHHUsS, C TPUMEHEHHEM KJIacCoB,
vHTep(deiicoB 1 00BEKTOB, pa3paboTaHHBIX 1O OCHOBHBIM TPHUHIMIAM si3bika nporpammupoBanus Kotlin [7, C. 314-508].
[TepeunciieHHble KOMITOHEHTHI HarkcaHHble Ha Kotlin 66111 paspaboTaHsb! U CO37jaHb! CIefytoliye 00beKThI:

1. interface Quiz, y KoToporo B KauecTBe rapameTpoB ObUT 0OBSBIIEH CIUCOK BOMIPOCOB:

interface Quiz {

val questions: List<Question>

}

2. class Question, B KauecTBe MapamMeTPOB TIPOIMCAIN CIHCOK BOMPOCOB, CITUCOK OTBETOB M CaM BOIPOC B CTPOKOBOM
TIpe/ICTaB/IeHUH:

class Question(

val question:String,

val answers:List<String>,

val feedback:List<String>,

)

3. enum class Locale, co3gaH st mepeurc/ieHus BCeX SI3bIKOB, KOTOPBIe MOAJeP)KUBAIOTCS B pa3paboTaHHOM MOOMIBHOM
TIPUJIOKEHUU:

enum class Locale {

En, Ru

}

4. object QuizStorage, B KOTOpOM Obl1a 00bsiB/IEHA (DYHKIMS TIOJIyUeHHUs] BOIPOCOB, OTBETOB U GU03Ka:

private val quizEn = object : Quiz {

override val questions: List<Question> = listOf{(

Question(

question = "How are you feeling?",

answers = listOf{(

"Bad",

"Normal",

"Good",

"Wonderful",

),
feedback = listOf(

"You are like a squeezed lemon today.",

"You are not much, but it is been worse.",

"You are in a good mood today.",

"You are in a great mood.",

)

) ...

)

}

WCXO[s1 U3 BBIOPAHHOTO T10/Tb30BaTesIeM SI3bIKa |15l TIPUJIOKEHHST:

fun getQuiz(locale: Locale): Quiz = when (locale) {

Locale.En -> quizEn

Locale.Ru -> quizRu

}

Camomy o0OBekTy ObLT TMpOMHCAH KOHTEHT Ha PYCCKOM U Ha AHIVIMHACKOM sI3bIKe, KOTODBIA [eMOHCTPHPOBAJICS
T0/Tb30BaTeI0, B 3aBHCUMOCTH OT €ro BhIbopa.

5. Iocie BbIOOpa HY>KHOTO SI3bIKa IPOUCXOJV/IO €T0 TI0JyUeHHe:

Locale.getDefault().country.toString().

6. [anee ObLT TIPOTIMCAH KOJ TAKUM 00pa3oM, UTOOBI MO pe3y/ibTaTy MOMyYeHHOrO OTBETA BbI3bIBa/lach COOTBETCTBYHOIIIAs
BepCHUs KOMITIOHEHTOB B TIPU/IOXKEHUH:

private val questionsList = if

(Locale.getDefault().country.toString() == "RU"){

QuizStorage.getQuiz(QuizStorage.Locale.Ru)

} else{

QuizStorage.getQuiz(QuizStorage.Locale.En)

}

Bechb KoJ] CTPYKTypHPOBAaH U OTBeYaeT BCeM TPeOOBaHUSAM Hac/ie[joBaHus U peanu3aimu [8, C. 106-119].

Tak >xe B pe3ysibrare pa3pabOTKM MOOW/ILHOTO IPUJIOKeHHs ObL IIPOrpaMMHO IPHUMEHeH CYIIeCTBYIOLMH C110co0
JIOKa/IM3aly NpuiokeHust. Ero cyTh 3akiouaeTcss B CO37iaHUM (aliioB CO CTPOKOBBIMH peCypCaMH 107, HYXKHBIH SI3BIK C
ucnonb3oBanuem Open Translations Editor [9, C. 34], [10, C. 404]. B gaHHOM BapuaHTe eCTh HEKOTOPasi 0COOEHHOCTb — 3TO
ob6si3aTenbHOE co3faHue (aiiia, KOTOPbIM OyleT MCIO/Ib30BaH 0 YMOTYaHUIO (B pa3pabOTaHHOM MPUJIOXKEHUU 3TO (aiia Ha
aHIIMHCKOM sI3bIKe), Ha C(Jyyall eC/v TporpamMma He HakzeT B CBouX (haiiiax HY)KHOTO $I3bIKa ZJIs1 TIO/Ib30BaTens. B Takom
CJlydae TIpOrpaMMoli OyZieT UCIoMb30BaH (ais Mo yMOTYaHHIO.

YaCTUYHBIN JIMCTUHT CTPOKOBOTO Pecypca Jijisl aHITIMHACKOM JI0OKaM3aly TIPU/IOKeHHs], BIOpaHHOW 10 YMOJTYaHHIO:

<resources xmlns:tools="http://schemas.android.com/tools">
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<string name="app_name">HAU</string>

<string name="action_settings">Settings</string>

<!-- Strings used for fragments for navigation -->

<string name="first_fragment_label">First Fragment</string>

<string name="second_fragment_label">Second Fragment</string>

<string name="next">Next</string>

<string name="share_thoughts">Share thoughts</string>

<string name="back">back</string>

<string name="forth">forth</string>

<string name="share">share</string> ....

ITporpaMMHO B KOZle Ha 9KpaHax IpU/IoKeHHs1 ObLJI0 IpornycaHo obpalljeHre K CTPOKOBBIM PecypcaM C HCIO/b30BaHUEM,
3apaHee TOJK/IIOUEHHOrO B (haiiie cOOPKU MPOEKTa, PaCIIMpeHHst Ha HUCMosb3oBaHue binding. CTpokoBbie 3HaueHWsi ObLIH
TIPUCBOEHBI View-KoMIOHeHTaM BHYTpH (yHKipu override fun onCreateView(), epeJjaB B KaueCTBe MapaMeTPOB HECKOJIBKO
3HaueHUH:

inflater: LayoutInflater,

container: ViewGroup?,

savedInstanceState: Bundle?

3HaueHHUs View-KOMIIOHEeHTaM, /|eMOHCTPHPYIOLIMM CITMCOK BOIIPOCOB, ObUIY IIPUCBOEHBI CIEAYIOLIMM 06pa3oM:

binding.question1.text = resources.getString(R.string.question_1)

binding.question2.text = resources.getString(R.string.question_2)

binding.question3.text = resources.getString(R.string.question_3)

3HayeHHsI CTPOKOBBIX PeCypCOB aBTOMaTHueCKH MCIOMb3yIOTCs U3 (aiIioB, B COOTBETCTBHH C YKa3aHHBIM I0/Ib30BaTeieM
SI3BIKOM.

AmnanoruuHbiM 00pa3oM ObUTH TIPUCBOEHBI 3HAYEHMs JJIs1 View-KOMITOHEHTOB, pa3paboTaHHBIX [/ CIIMCKOB BapUAHTOB
oTBeTOB U crmcka ¢ feedback.

PaspaboTaHHOe TpU/IOKEHHE HCIO/Ab3yeT B CBOeH KOH(UIypalyd HEeCKONbKO 3KPAaHOB, Hac/lefyeMbIX OT Kjacca
Fragment(). B pe3ynbTare 4ero, 51 COXpaHeHHs! JaHHBIX MeXX/ly KpaHaMU MCII0/Ib30Bajiachk epeMeHHas bundle:

val bundle = Bundle().apply {

putString("param1", answerl)

putString("'param?2", answer2)

putString("'param3", answer3)

putInt("param4"”, picture!!)

}

Ha npaktuke Obln mpoBefjeH aHaiu3 pa3pabOTaHHOTO U CYIIECTBYIOLLEIO MeETOZA JIOKAIM3aLUW [ MOOHJIbHBIX
NpWIOKeHUH. B pesysbTare K peumylriecTBaM pa3paboTaHHOTO MeTOJa MOXKHO OTHECTH ero MpOCTOTY B ITOHMMAaHUM, JaKe
JJ1s1 yesioBeKa, KOTOPbIY BIlepBble BUAWT AaHHYIO CTPYKTYPY, HE COCTaBUT TpyZa MOHSATH NMPUHLIMI /eHCTBUs U JIOTHKY. Ko
BTOPOMY TPEUMYILECTBY MO)KHO OTHECTH OBICTPOTY OTK/IMKA IIPH HKCIIOb30BaHWM pa3paboTKu. OMNBITHBIM IyTeM ObLIO
oripefie/ieHO, UTO JaHHBIA METOZ, Ha OCHOBE K/IaccoB, WHTepGeHCOB W OOBEKTOB TPH JIOKAIM3aLMKM TPOW3BOAMI Oosee
OBICTPBIN OTK/IFIK, UTO MO3BOJIsIET CMapT(GOHY OCYLeCTB/ISTh ITepeBo/ Ha SI3BIK MM0JIb30BaTe/isi OeCIIOBHO, TO eCTh 0e3 BUANMBIX
T1Iepexo/ioB.

K muHycam pa3paboTaHHOW TEXHOJOTMH OTHOCHUTCS TPYA03aTpaThl MO HAMMCAHUIO KOZA C WCIOJIb30BaHHWEM K/1acCOB,
uHTepdeiicoB 1 06bekToB. [ noKaau3anuu ¢ ucronb3oBaHueM Open Translations Editor pgocraTouHo eayHOpas’oBo
HCII0/Ib30BaTh €ro B NPOrPAaMMHOM KOZie B TO BpeMs Kak [JIsl HallMCaHUsl BbIIIEONHCAHHOM MeToJUKK Heo6xo[uMo okosio 70
CTPOK KOZa. B cpaBHeHMM C BBISB/IEHHBIMH IIPEHUMYyILeCTBaM{ pa3pabOTaHHOrO MeTofa, HeZOCTaTKd MOXKHO CUHTATb
He3HauyWTeTbHbIMU.

3ak/II0ueHye

B mipotiecce pa3paboTky MOOUILHOTO TIPUIOKEHUS [J1s1 OTiepaliioHHOM cructeMbl Android, 6bU1a poBe/ieHa JI0KaTHu3alys
Qiz-application, c Lesibio TpuMeHeHus pa3paboranHoro ITO Ha MeXAyHapogHOM pbiHKe. OHa MPOW3BOAW/IACH MPU TTOMOIIN
BO3MOXKHOCTeH cpefpl pa3pabotku Android studio, ¢ UCIIO/b30BaHNEM CTPOKOBBIX PECYPCOB U MPOTPAMMHO, C IPUMEHEeHHeM
KJ1acCoB, UHTep(eicoB U 00BEKTOB, HAMMCAHHBIX Ha s3bike nporpammupoBanusi Kotlin. IToce BBIMOMHEHUsS] OMUCAHHBIX B
CTaThbe NeHCTBUN U OPabOTKU MOOUIBHOTO TIPUJIOXKEHHST T10/], KOHKPETHBIN C/Ty4yal ¥ HY)K/IbI TIOTb30BaTeIst, MO>KHO 3aITyCKaTh
MOOW/IbHOE TIPWIOXKEHMsSI Ha YCTPOMCTBAaX B pa3HbIX cTpaHax wmupa. OHO OyfeT MoACTpauBaThbCsl TOJ, BbIOpPAHHBIM
T0/Ib30BaTe/ieM sI3bIK M OCYIIeCTB/ATh ITUIaBHBINA Iepexo], C OJHOTO si3blka Ha JApyro. CTOMT YMNOMSIHYTb, UTO $3bIK
MPOrpaMMHUPOBAHUS, UCIO/Ib30BAHHBIA B ZIAHHOM pPabOTe CUMTAeTCs MOJIOALIM M CYIeCTBYeT JOBOJIbHO Majio oOyuarorieit
vH(OpMALMKM Ha PYCCKOM si3bIKe fijist mporpaMMuctoB. CriefjoBaTesibHO, flaHHas paboTa MOMUMO TPAKTUUeCKOTO TIPUMEHEHUs!
st paspaboranHoro Qiz-application, MoXxeT cCay>KuTb oOOydaroimuM Mocobuem [yisi  pycckorosopsiimx — Android-
pa3pabOTUMKOB, UTO BIIOC/IEACTBHU IMOMOXKET BocmuTarh Android-pa3paboTuvKOB Ha si3bike mporpamMmupoBanust Kotlin u
cnoco6CTBOBaTh pa3BUTHIO Cepbl MOOMIIBHOM pa3paboTku B Poccum.
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