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Beryn
OO0rpyHTyBaHHS BUOOPY TeMH JOCJIIKEHHHA

Po3BuTOK MOOUIBHUX JOAATKIB € HEBIJI'€MHOIK YACTUHOK HAIIOTO CYyYacHOTO
cBity. CTpIMKUN PO3BUTOK MOOUIBHMX MPUCTPOIB Ta 3POCTAHHS MOMYJSIPHOCTI
MOOUTBHUX JOJIaTKIB CTBOPIOE MOTPeOy y BUCOKOSIKICHIA po3poOill MpOorpaMHOro
3abe3mneueHHs s nux miatdopm. [Ipore po3pobka MOOUTBHUX JOIATKIB MOXE OyTH
BUKJIMKOM JIJIsI PO3POOHUKIB, OCKUIBKM BOHH 31TKHYTHCSI 3 BUOOPOM MIX HATHUBHOIO
Ta KpocmiatgpopMoBoi0 po3poOkoro. ToMmy OOrpyHTYBaHHS MHOPIBHSHHS HATUBHOI
pO3p0oOKH MOOUTBHUX JOJATKIB MPOTH KpOCIUIaTPOpMHUHOI, 30KpemMa Ha IuiaTdhopmi

10S, € akTyalbHUM 1 I[IKABUM HAMIPSIMKOM JOCIIIJI)KEHHS.

Mera Ta 3aBJaHHA I[OC.]]i)])KeHHﬂ

Memoto 0anozo O0ocniodxcenus € TMOPIBHSAHHS HATUBHOI PO3pOOKH MOOLIBHHX
TO0AATKIB 3 KpocmiaTOpMOBOIO po3poOkoro Ha rmiatdgopmi 10S 3 BUKOPUCTAHHIM
MoBU mporpamyBaHHs Swift Ta ¢pelimBopky UIKit. T'onoBHUM 3aBEaHHSM
JOCJIIJIPKEHHSI € aHali3 Ta MOPIBHSAHHSA TEXHOJOT1M, METOMIB pO3pOOKH, MepeBar Ta
HEJ0JIIKIB 000X MiJIXO0/IIB, a TAKOXK OIIHKA iX BIUIMBY Ha MPOAYKTHUBHICTH, SIKICTh Ta

BapTICTh PO3pOOKH MOOUTBHUX JOAATKIB Ha maTtdopmi 10S.

06’ckmom Oocniddcennss € TPOILEC PO3POOKH MOOLIBHMX JOJATKIB Ha
miatgopmi 10S 3 BUKOpPUCTAHHSIM HATUBHOI PO3POOKH Ta KpOCIIaTPOPMOBOI

pO3po0KH 3 BUKOPUCTAHHSIM MOBH nporpamyBanHs Swift Ta gppeitmBopky UIKit.

Ilpeomemom oOocniodxcenns € TOPIBHSHHS HATUBHOI PO3POOKH MOOLIBHHUX
noAaTKIB Ta KpociaTgopmoBoi po3podku Ha 1aTtdopmi 10S, 30kpema iX OCHOBHI

MPUHIIUIIH, TEXHOJIOT11, METOJIU PO3POOKH, MepEeBaru Ta HEJAOIIKH.

MeToau QocaiTKeHHs



JInsi [OCSTHEHHS TMOCTaBIICHMX IMJIeM B JaHOMY JOCHIIKEHHI OyIyTh

BUKOPHUCTOBAHI1 TaKi METOIU:

1.  O3nailioMJIEHHS 3 aKTyaJlbHUMU HAaYKOBUMU CTATTSMU, KHUTAaMH Ta
IHIIUMU ~ JOKepenaMu  JJis  30upaHHs  iHpopmamii npo HAaTUBHY Ta
KpocriaThopMoOBY po3poOKy MOOUTbHHUX JOAATKIB Ha miaTdopmi 10S.

2. [IpoBeneHHs MpaKTUYHUX €KCIEPUMEHTIB, pO3poOKa JOAATKIB 3a
JIOTIOMOTOI0 HATUBHOTO MiAXOAY Ta KpocmiatGpopMoBux (pelMBOpPKIB Ha
mwiatdopmi 10S myisi TOPIBHSHHS TPOJYKTHUBHOCTI, (DYHKI[IOHATBLHOCTI Ta
SIKOCTI.

3. CuctemMaTUyHUid aHali3 Ta TMOPIBHSAHHS 310paHMX JaHUX Ta
pe3yibTaTIB €KCHEPUMEHTIB JJIsl OTPUMAaHHS BUCHOBKIB 11070 €(EeKTUBHOCTI

HaTHBHOI Ta KpOCIaTgopmMoBoi po3poOku Ha mnatdhopmi i0S

HaykoBa HoBu3Ha nociipkeHHs HaykoBOIO HOBHU3HOIO JOCHIIKEHHS €
KOMIUIEKCHUN MIAXi 10 MOPIBHSHHSA HATUBHOI PO3pOOKHM MOOUIBHHUX JOAATKIB 3
KpocmuiaThopMOBOIO po3poOkoro Ha matd@opmi 10S 3 BUKOPHCTAHHSIM MOBHU
nporpamyBanHs Swift ta ¢pelimBopky UIKit. Jlane mocnimkeHHs cnpsiMOBaHE Ha
CUCTEMATHUYHUI aHalli3 Ta MOPIBHSAHHS OCHOBHUX TEXHOJIOT1M, METOIIB PO3POOKH,
mepeBar Ta HEIOJIKIB 000X MIAXOMAIB, IO MOXE CIPHUATH BHUPOOJICHHIO KpaIoro
PO3YMIHHSI MPUUHATTA PIIIEHb 100 BUOOPY MIAXOAY A0 PO3POOKH MOOUIBHUX

noaaTkiB Ha miatdopmi 10S.



Po3ais 1: OcHOBHI MOHATTS TA TEXHOJIOTII MOOLIBLHOI PO3POOKH.
1.1. MobinbHa po3po0Ka: orJisii TEXHOJIOrI Ta miargopm.

Mobinona pospobka - 1€ TpoLEC CTBOPEHHS MNPOrPAMHOIO 3a0e3MeyYeHHs,
CreliaibHO MPU3HAYECHOTO I BUKOPUCTAHHS HAa MOOUIBHHUX MPUCTPOSX, TAKUX SIK
cmaptdonu Ta mnanmetd. lle Bkiatodae B cebe po3poOKy MOOUIBHUX JOJIATKIB

(mobile apps) aist pi3HUX IaTHOPM Ta ONEPAIIHHUX CUCTEM.

Ha croronHimHiil 1eHb iICHYye KUIbKA MOMYJSIPHUX MUIATGOpM It MOOUIBHOT
pO3pOo0KH, 5Kl Ha0yJIM 3HAYHOI MOMYJISIPHOCTI Ta MAOTh BEJIHMKY 0a3y KOpPUCTYBayiB.

Jlesxi 3 HUX 6KIOUAIOMDb !

. 10S: Ilnardpopma, pospobiena kommaniero Apple s cBoix
npuctpoiB, 30kpema iPhone Tta i1Pad. [ns po3pobku nomatkiB mist 10S
BUKOPHUCTOBYETHCSI MOBa nporpamyBaHHs Swift ta gppeitmBopk UIKit.

. Android: Ilmardpopma, pospobiiena kommaniero Google, 110
BUKOPUCTOBYEThCSI Ha Oaratbox cMapTdoHax Ta miaHmeTax. (s po3poOku
nonatkiB Jysi Android BUKOpPUCTOBYETHCSI MOBa IporpamyBaHHs Java abo
Kotlin Ta ¢peiimBopk Android SDK.

. Windows Phone: Mob6inpHa matdopma, po3podiieHa KOMITaHIE€0
Microsoft, 110 BUKOPUCTOBYEThCA Ha cMapT(OHAX 3 OMEpaliifHO CUCTEMOIO
Windows. Jlns po3poOku noxatkiB st Windows Phone BukopucToByeThCS

MoBa nporpamyBanusa C# ta ¢pperimBopk Windows Phone SDK.

VY MoOUIBHIN po3p0oOIIl ICHYE KiTbKa OCHOBHUX TEXHOJIOTIN Ta MIAXOJIB, SK1

JTO3BOJISIIOTH CTBOPIOBATH MOOWUIBHI JOAATKH. J]eKinbKa 3 HUX 6KIIOUAOMb.

. HartuBna po3poOka: lleit miaxin nepenbayae po3poOKy TOAaTKIB
JUIST KOHKPETHOiI mIaTpopMu 3a JIOMOMOIOK) MOBH MpPOrpaMyBaHHS Ta
IHCTPYMEHTIB, IO MIATPUMYIOThCS 1M€o rmuiargopmoro. HatuBHiI gonmatku
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MalpTh  BHUCOKHMM  PIBEHb NPOAYKTUBHOCTI Ta  MOXYTh  HOBHICTIO
BUKOPHUCTOBYBATH MOXJIMBOCTI IPUCTPOIO.

. KpocmnardhopmoBa po3podxka: Lleit miaxia nmepeadadae CTBOPEHHS
JOIATKIB, fAKI MOXYTh MpAaIlOBaTH Ha pi3HUX Mmiatdopmax. Po3poOHuku
BUKOPHUCTOBYIOTH CIeliaibHl ()PEUMBOPKU Ta THCTPYMEHTH, 11O JO3BOJSIOTH
HamucaTy KoJ OJWH pa3 1 3alMyCTUTH HOro Ha pI3HUX IUIaTgopmax.
KpocmnardpopmoBa po3poOka 3abe3neuye e(EeKTUBHICTH Yy po3poOil Ta
MIATPUMIIL TOJATKIB JUIsl KUTBKOX IIIATQOPM.

. INopunna pospobka: Ileit migxig mNoeaHye HATUBHY Ta BeO-
TexHousorii. JlogaTtku po3poOJISIIOTECS 3 BHKOPUCTAHHAM BEO-TEXHOJOTIH,
takux sk HTML, CSS Tta JavaScript, 1 3amyckarOTbCsi BHYTPIIIHBOIO
000JIOHKOI0, 110 Hajae AocTyn a0 (yHKUIA npuctporo. ['iOpuaHi gomatku
MOXYTh MPAIIOBATH Ha PI3HUX IIaTGOpMax, ajie MOXKYTh MaTU OOMEKEHHS y

MPOJYKTHUBHOCTI Ta JOCTYyM1 A0 PyHKIiH mpuctporo.[1].[2].

Po3zain 1.2. HaruBHa po3po0ka: 0co0JMBOCTI TA NepeBaru.

HatuBHa po3poOka MOOUTRHHUX AOMATKIB O3HAYAa€ CTBOPEHHS IMPOrPAMHOIO
3a0€3MeUeHHs, SIKe CHEIIalbHO PO3pOo0IeHEe JJIsi KOHKPETHOI MIaTgopMH, TaKOi SK
10S. Bona BUKOpHUCTOBYE MOBHM MpOrpaMyBaHHS Ta IHCTPYMEHTH, SIKi
MIATPUMYIOThCSL  JaHOk muatrgopmoro. Y Bumaaky 10S po3poOku, MOBOIO
MpOorpaMyBaHHs, sSIKa YaCTO BUKOPUCTOBYEThHCA, € Swift, a st cTBOpeHHSs iHTepdeiicy

KOpHUCTyBaua BUKOPUCTOBYeThCs PpeitmBopk UIKit.

OnHi€ero 3 0COOJUBOCTEN HATUBHOI PO3POOKH € MOKIIUBICTH MOBHOI MIpOIO
BUKOPHUCTOBYBAaTH (DYHKI[IOHAJbHI MOXJIMBOCTI MPUCTPOIO Ta IHCTPYMEHTH, WIO
HaJalThcsl MIaTGopMoro. PO3poOHUMKM MOXKYTh OTPUMYBATH JAOCTYIl JI0 KaMmepw,
reoJIOKaIlli, TpOCKOIy Ta IHIIUX amapaTHUX KOMIIOHEHTIB Tele(oHy, 110 J03BOJISIE

CTBOPIOBATH JOAATKUA 3 OUIBIIMMH MOXJIUBOCTAMHM Ta (yHKIioHanmoM. Kpim Toro,



po3po61<a HAaTHUBHHUX I[OI[aTKiB A03BOJISI€ OINITUMAJIBHO BHUKOPHCTOBYBATH PECYpPCHU

MPUCTPOIO Ta 3a0e3Ieuye BUCOKY MPOAYKTUBHICTb.

HatuBHa po3poOka Mae KidbKa mepeBar, siki poOJsTh il MpUBAOIMBOIO IS

PO3pOOHUKIB MOOITEHUX J0IaTKIB:

1) HartuBHi gomaTku  poO3pOONSIIOTBCS 3 BUKOPUCTAHHAM  MOBH
MporpaMyBaHHs Ta IHCTPYMEHTIB, SIK1 onTUMI3oBaH1 ais miuatdopmu. Lle mo3Bonse
JOCSITTH BUCOKO1 MPOAYKTUBHOCTI Ta MIBUIKOIT TOAATKIB.

2)  Po3pobka HAaTHMBHUX JOJATKIB JIO3BOJSIE BUKOPUCTOBYBaTH  BCl
(yHKITIOHAIBHI MOKJIMBOCTI MIIATQOPMH, TaKl SIK CIOBIIICHHS, KaJeHIap, KOHTAKTH,
kamepa Tomo. Lle 3a0e3nedye OUTbIIY THYYKICTH Ta MOXJIMBOCTI JUIsl CTBOPEHHS
O0araro(yHKL10HATBHUX TOAATKIB.

3) Kpamuii nuzailH Ta KOpUCTYBallbkuil J0OCBil: Po3poOka HAaTUBHUX
JIOJIATKIB JTO3BOJISIE BUKOPUCTOBYBATH 1HCTPYMEHTH Ta 010J1I0TE€KH, IO CIHEiaIbHO
po3po0biieHi mng gaHoi miargopmu. Lle 103BOJsiEe CTBOpPIOBATH JTOJATKH 3 KpallUM
U3aifHOM, HAJIANITYBaHHSIM i IUIATGOPMY Ta BHIIMM PIBHEM KOPHUCTYBAI[LKOTO
JOCBITY.

4)  Po3poOka HaTMBHHUX JOJATKIB 3a3BU4Yail  3abe3nedye  OUIbLIY
MPOAYKTUBHICTh  PO3POOKH,  OCKUIBKM  BUKOPUCTOBYIOThCS  CI€Iliaii3oBaH1
ITHCTPYMEHTH Ta MOBHU NIpPOrpaMyBaHHs, 10 MIATPUMYIOThCSA TIaTgopmoro. Takox
ICHYIOTh 0arato pecypciB, JOKYMEHTAllli Ta CHUIbHOT, IO CHPUSIOTH HIBUIKOMY

PO3BUTKY Ta BUPILIEHHIO MTPOOJIEM MiJl yac po3poOKH HATUBHUX J0JATKIB.

HatuBHa po3poOka mae cBOi OCOONMBOCTI Ta TMepeBarv, sKi poOJATh il
MpUBaOIUBOIO sl PO3POOKH MOOLIBHUX JoAaTkiB Ha miargopmi 10S. Po3poOHuKN
MOXYTh BUKOPUCTOBYBAaTH (DYHKI[IOHATbHI MOIJIHUBOCTI IJIATGOpPMHU, OTPUMYBATH
Kpallluid Ju3aliH Ta KOPUCTYBallbKUWM JIOCBiJl, @ TaKOX JOCSraTH BUCOKOIT

MPOJYKTUBHOCTI CBOiX qoaaTkis.[1].[2].

1.3. KpocmiiargpopMmeHna po3podka: NpUHUMIIK TA IePeBaru.



Kpocmmarhopmena po3pobka MOOUTBHHUX JOJATKIB O3HAyae CTBOPEHHS
MIPOTPAMHOTO 3a0€3MeUeHHSI, IKE MOXKE TIPAIIOBATH HA Pi3HHUX IIATPOpMax, TAKUX K
10S Tta Android. Bona 0a3yeThCcsi Ha BUKOPUCTAHHI CHEHiaIbHUX (PPEeHMBOPKIB Ta
IHCTPYMEHTIB, W10 JO3BOJISIIOTH PO3POOHMKAM MHUCATH KOJA OAWUH pa3 1
BUKOPUCTOBYBATH HOTO Ha PI3HUX IIaTHOpMax, 3MEHITYIOYH TaKUM YUHOM 3YCHILIS,

4ac 1 pecypcu, HeOOXiIH1 JJisl CTBOPEHHS TOAATKIB Ha KOXHIM OKkpeMii miaTdopmi.
OCHOBHI NPUHIUITU KpOCILIaT(HOPMEHOT pO3pOOKH MOOUTBHUX JTOAATKIB:

1) Po3poOHMKH MOXYTh IMUCATH KOJI OJAWH pa3 1 BUKOPUCTOBYBATH MOro Ha
pi3HuX muatdopMmax, mo 3ade3neuyye ePeKTUBHY pero3a0eNbHICTh Ta CKOPOUYE Yac
po3pobku. Ile o3Havae, MmO 3MiHM, BHECEHI B KOJA, OyAyThb aBTOMAaTUYHO

BimoOpakaTuCs Ha BCiX muiaTdhopMax.

2) Kpocmnardopmeni gppeitmBopku, Taki sik React Native, Xamarin ta Flutter,
HAJal0Th IHCTPYMEHTH Ta O10710TEKH, 110 JTO03BOJISIIOTH PO3POOHUKAM CTBOPIOBATH
MOOUTBHI TOAATKH, SIK1 IPAIIOI0Th Ha pi3HUX atdopmax. L1 ppeitMBopku Hagal0Th
MOXJIMBICTh PO3POOKHM 3a JOMOMOIOK CIUIBHOI KOJIOBOiI 0asu, sika Moxe OyTu

NepeHeceHa Ha pi3Hi mIaThopMHu.

3) Kpocmnarpopmeni ¢pediMBOpKH HaJalOTh MOXJIMBICTh 3BEPTATHUCS O
(yYHKI[IOHATBHUX MOXKJIUBOCTEM Ta 1HTepdeiciB, mo cnenudiuai s KOXHOT
mnatgopmu. lle mo3Bossie po3poOHHMKAM CTBOPIOBATH JOJATKH, SKI MaKCHMAaJbHO

BIJIMOBIIAIOTH CTAHAAPTAM Ta HANAIITYBAaHHAM KOXHO1 OKpeMoi aTdhopmu.

ITepeBaru KpocmiaThopMeHo1 PO3pOOKH MOOUTBHUX TOJATKIB
Kpocmnardpopmena po3poOka MOOLIBHUX JOJATKIB Ma€ JAEKUIbKa IepeBar, cepen

SAKHUX:

1) OnHuM 3 OCHOBHMX IMepeBar KpocmiaTpOpMEHOT PO3pOOKH € 3HUKEHHS
yacy Ta 3YyCWUJIb, HEOOXIIHMX JUIsi CTBOPEHHS JOAATKIB Ha PI3HUX IIaTdopMax.

Po3poOHUKN MOXYTh MHUCaTH KOJ OAMH pa3 1 BUKOPUCTOBYBATH MOr0 Ha PI3HUX
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mwatdhopmax, 1o J03BoJisi€ €EeKTUBHO BUKOPHUCTOBYBAaTH PECYPCHU Ta MPUCKOPIOE

MPOIEC PO3POOKH.

2) Kpocmnardhopmena po3poOka J03BOJIsI€ 3MEHIITUTH BUTPATH HA pO3POOKY Ta
MIATPUMKY JOJIaTKIB Ha KUIBKOX TIiaTtdopmax. 3amiCTh TOro, 00 MaTH OKpemi
KOMaH{ PO3POOKH I KOKHOI m1aThopMu, KOMITaHii MOKYTh MaTH OJTHY KOMaHIy,

SIKa BUKOPUCTOBYE KpoctuiatpopmeHi GpelMBOPKHU Ta IHCTPYMEHTH.

3) 3aBasku kpocraTGopMeHiil po3poOili, pO3pOOHUKH MOXYTh CTBOPIOBATH
JTOAATKH, 110 MPAIfIOI0Th Ha PI3HUX TUIaT@opmax, 10 T03BOJISE iM JOCATATH OLIBIIOT
aynutopii kopuctyBadiB. lle moxxe OyTH OCOOIMBO KOPUCHUM JJiS CTapTamiB Ta

MaJICHBKMX KOMIIaH1M, K1 0aaroTh MIBUAKO PO3MOBCIOAUTH CBOI JoAaTKH.[5].[6].

Po3zain 1.4. Orasg mo0LibHOI po3po0ku Ha miatdopmi i0S (Swift, UIKit)

Beryn 1o po3pobku MoOuibHHX goaatkiB Ha miatdgopmi i0S Po3poOka
MOOUTRHUX JojaTkiB Ha Mmiatgopmi 10S BinkpuBae 03114 MOMIMBOCTEH ISt
CTBOPEHHsI 1HHOBAIIMHUX Ta MNPUBAOIMBUX JMJOJATKIB JJisi KOopucTyBadiB Apple-
npuctpoiB. 10S € oAHIEID 3 HAUMOMYJIAPHIMIKX MOOUIBHUX TAaTdOpM y CBITI Ta

HaJIa€ MOTYKH1 THCTPYMEHTH ISl PO3POOKH BUCOKOSIKICHUX JI0JIATKIB.
Mosa niporpamyBaHHs

Swift Swift € ocHOBHOIO MOBOIO TIporpaMyBaHHS 1Jii PO3POOKHU OJATKIB Ha
miatgopmi 10S. Ilg moBa Oyna cTBopeHa KOMIaHi€0 Apple 3 METOIO MOJErmIHUTH
Mpo1iec po3poOKH, 3a0e3NeUNTH OE3MEeKy Ta MIBUIKO/III0, @ TAKOXK MPUBHECTH CyYacHI1
MIIXOIU 10 mporpamyBaHHs. Swift Mae MpocTUN CUHTAKCHUC, MIATPUMKY BHUCOKOTO
piBHS Oe3meKku Ta MIUPOKUM CHEKTP (PYHKIIOHATBHOCTI, IO pOOUTH Horo

MpUBaOIMBUM BUOOPOM /1Ji po3poOHUKIB Ha maTdopmi 10S.

@peumsopk UIKit
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UIKit € kinrouoBuM PpeiiMBOpKOM Jist po3poOKH 1HTEep(deiiciB KOpUCTyBaya Ha
mwiatgopmi 10S. Bin Hamae HaOlp IHCTPYMEHTIB Ta KOMIIOHEHTIB, IO JO3BOJSIOTH
pO3pOOHMKAaM CTBOPIOBATH MPUBAOIMBI Ta (PYHKI[IOHATIBHI 1HTepdehcHu s CBOIX
nonatkiB. UIKit Bkito4ae eneMEHTH KepyBaHHSA, TakKi SK KHOIKH, TEKCTH,
300paxeHHs, a TAKOXX MOKJIMBOCTI 1Ji1 poOOTH 3 aHIMAI[IIMH, TpadiKoro, )KeCTaMH Ta

IHITUMHU aCTIEKTaMH B3a€MO/I11 3 KOPUCTYBAauEM.

Ornsa 0co0IMBOCTEHM Ta MOKIMBOCTEH po3poOku Ha matdopmi i0S Po3pobka
Ha miatrgopmi 10S [03BOJNSIE BUKOPUCTOBYBATH PI3HOMAHITHI (PYHKIIOHANIbHI
MOXJIMBOCTI, SIK1 HagarwThcs npuctposmu Apple. lle Bkitoyae noctyn A0 Kamepw,
reoJIOKallli, CEHCOpiB, CIOBIlIeHh Ta Oararo iHmoro. Kpim TOro, po3poOHUKH
MOXYTh BHUKOPUCTOBYBATH I1HCTPYMEHTH [Jisi PO3pOOKM aJalTUBHOTO JIU3alHY,
TECTYBaHHS JOAATKIB, ONTUMI3aIlii MPOAYKTUBHOCTI Ta MIATPUMKH OCTaHHIX ()YHKI[IH

Ta Bepciit 10S.

Po3po6xka Ha matdopmi i0S 3 BUKOPUCTAaHHAM MOBU NporpamyBaHHs Swift Ta
¢dperimBopky UIKit BigkpuBae MMPOKI MOKIUBOCTI 111 CTBOPEHHS (PYHKIIIOHATIBHUX
Ta €CTETMYHO NPUBAOIMBHX MOOUIBHUX IOJATKIB, SIKI 3a0€3Me€Uyl0Th TapMOHINHY

B3a€EMO/III0 3 KOpUcTyBaueM Apple-ipuctpois.

Incmpymenmu po3pooxu na naiamgpopmi

10S Tlnardgopma 10S Hamae po3poOHUKAM HIUPOKUN HAOIp IHCTPYMEHTIB, SIK1
MOJIETIIYIOTh TPOIeC PO3poOKH MOOUIbHUX AonaTKiB. Jleski 3 HaWBaXXJIMBIIIKUX

IHCTPYMEHTIB BKJIIOYAIOTh:

. Xcode: ITnterpoBane cepenosuie po3pooku (IDE) mms mmatdopmu 10S,
AK€ HajJa€e HaOIp IHCTPYMEHTIB [Ji1 HANWUCAHHS, HAJNAroJ)KeHHS Ta TECTyBaHHS
JO/1aTKIB.

. Interface Builder: BizyanbHuii pegakTtop IUisi CTBOpPEHHs iHTepdeicy
KOpPUCTyBaua, J¢ PO3POOHHKM MOXKYTh IIBHJIKO PO3MIIIYBATH Ta HAJAIITOBYBATH
rpadiuHi eJIEMEHTH.
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. Simulator:  IHCTpyMEHT, SIKM J03BOJISI€ 3allyCKaTH Ta TECTyBaTH
JIOIATKW Ha BIpTyaJbHUX MPUCTPOSIX, 1110 EMYITIOIOTH pi3H1 Mojeni iPhone Ta iPad.

. Instruments: TactpyMeHT miisi podUTIOBAaHHS Ta ONTHMI3AIlli 10JATKIB,
AKAW JIOTIOMara€ BUSBISATH W yCyBaTH MpoOJeMH 3 MNPOAYKTUBHICTIO Ta

maMm'artro.[3].[5].[6].[9].
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Po3zaia 2: HatuBHa po3po0Kka MOOUILHMX J0AATKIB
2.1. Apxirekrypa noaatkiB Ha iOS: Model-View-Controller (MVC)

Apxitektypa Model-View-Controller (MVC) € onaHi€elo 3 OCHOBHHUX
apXITEeKTYpPHUX HapaJurM Ipu po3poOiii 1oaatkiB Ha miatgopmi 10S. Bona pozniise
KOMIIOHEHTH J0JlaTKa Ha TPU OCHOBHI yacTtuHu: mozaenb (Model), mpeacraBieHHs

(View) Ta koutposnep (Controller).

T

UPDATES MANIPULATES
VIEW CONTROLLER
\\%o i} Vd
% o
A\
N\ /
USER

Mogens BiANOBIZAE 3a YIPaBIiHHS JaHUMU J0JlaTKa Ta Oi3Hec-Jorikow. Bona
30epirae JaHi Ta BUKOHYE Omepallii HaJl HUMH, HE3aJIe)KHO BiJl TOTO, SK Il JaHl

B1100pakaloThCsl HA €KPaH1 KOPUCTyBaya.

[IpencraBnenHs BiANOBIAAE 3a BIJOOpaXKEHHS JaHUX KOPUCTYyBauy Ta 0OpoOKy
B3aemoAii 3 HuUM. lle MOXyTh OyTH €KpaHU, KHONKH, TEKCTH Ta IHII Tpadiufi

€JIEMEHTH, Kl KOPUCTYBau 0AYUTh HA €KpaHi CBOT'O MPUCTPOIO.
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Kontponep BiamoBigae 3a KepyBaHHS B3a€EMOMIEI0 MDK MOJACIUIIO Ta
npeacTaBieHHsIM. BiH 00po0:isie BX1IHI NOAIT BiJ KOPUCTYyBaya, OHOBIIIOE MOJIENb Ta

BiloOpakae akTyasabHI JJaH1 Ha PEICTaBICHHI.

VY apxitektrypt MVC Mojaenb, mpeAcTaBlIeHHS Ta KOHTPOJIEp MAalOTh CBOI1
BIAINIOBIJAJIBHOCTI Ta B3aEMOIIIOTH MDK Cc00010. Moneinr He 3aJeKUTh Bl
MpeACTaBlIeHHS a00 KOHTpoJepa, TOMY ii MOXXHa MOBTOPHO BUKOPHUCTOBYBATH B
pi3HUX KOHTeKcTax. lIperncraBieHHs OTpuUMye AaHl 3 MOJENI Ta BimoOpaxkae ixX Ha
ekpaHni kopuctyBada. Kontposaep o6po0isie ii KOpucTyBaua Ta OHOBIIIOE MOJAENb Ta

MpeJICTaBICHHS BiIMOBIIHO.

B3aeMois Mk KOMIIOHEHTAMHU 3/IIMCHIOETHCS 32 JOTIOMOIOI0 IEKJIapaTUBHOTO
abo immepatuBHOro crnocoOy. [lekmapatuBHuii cmnoci® nependavyae BUKOPUCTAHHS
iHTepdeiiciB Ta aeneraTiB Juisi OOMIHY NaHMMHU Ta MOAISIMU MDK KOMIOHEHTaMH.
ImniepaTuBHUI ciocid mependadae mpsiMe 3BEPHEHHS 10 METOJIB Ta BIACTUBOCTEH

KOMITOHEHTIB [T 3A1MCHEHHS B3aEMOIII.

Buxopucrtanus apxitekrypu Model-View-Controller (MVC) na mnardopmi

10S mae nexinbka nepesar:

1.  Posodinenns gionosioanonocmeti: MVC 103BOJISIE YITKO PO3AUIUTH
JOTIKY JO0JaTKa, MpPEICTaBI€HHs Ta ymnpaBiiHHS nanumu. lle cmpormrye
po3po0OKy, TECTyBaHHS Ta MIATPUMKY T0AATKa, OCKUIBKM KOXK€H KOMIIOHEHT
BUKOHY€E KOHKPETHY (DYHKIIIIO.

2. [ToBTOpHE BUKOPUCTAHHS KOAY: 3aBASKHU PO3JUICHHIO MOJEII Bl
MPEACTaBICHHS Ta KOHTPOJEpPa, MOJIeNIb MOXe OyTH TOBTOPHO BUKOPHUCTaHA B
pi3HUX KOHTeKcTax. [{e monermrye po3mmpenns (yHKI[IOHATLHOCTI OAaTKa Ta
3abe3rneuye e()eKTUBHE BUKOPUCTAHHS PECYPCIB.

3. Jleexa niompumxa: 3aBASKA YITKOMY pPO3JUIEHHIO KOMIIOHEHTIB,

Moau(ikallis Ta MIATPUMKA A0JAaTKa CTAOTh MPOCTIIUMU. 3MIHH B OJHOMY
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KOMIIOHEHT!1 HE BIUIMBAIOTh HA 1HIII, 11O JIO3BOJISIE MIBUAKO BHOCUTH 3MIHU Ta
BUIPABISITU TOMUJIKH.

4. CymicHicme 3  iHwumu iHcmpymenmamu: MVC  ninrpumye
BUKOPUCTaHHS p13HUX (peldMBOpKIB Ta 010mioTek Ha miatdopmi 10S, mo nae
MOXJIMBICTh PO3MIMPIOBATH (YHKI[IOHATBHICTh JOAAaTKa Ta BUKOPUCTOBYBATHU

rOTOBI pillIEHHS.

Buxopucrtanus apxitektrypy MVC chopusie NOKpallleHHIO CTPYKTYpU Ta
opraHizamii po3poOku MOOUTbHMX A0jAaTKiB Ha miatdopmi 10S, 3abesneuyrouu
e(exTuBHY POOOTY 3 KOJOM Ta MIATPUMKY JOJaTKa Ha MPOTS31 HOTO KUTTEBOTO

wakny. [31.[5].[6].[9].

2.2. Ilpouec po3po0KU HATUBHOIO A0AaTKA Ha miargopmi iOS.

[lepmum KpokoM y po3poOlii HATUBHOTO AojaaTka Ha 1uiatdopmi 10S € aHamniz
BUMOT 1 IUTaHYBaHHS MpoekTy. Ha mpoMy erami BU3HauyaroThCs (YHKIIOHAJIBHI Ta
He(DYHKIIIOHATbHI BUMOTH JO0 N0JaTKa, MOro Mera, LUIbOBA ayJUTOPIsL Ta OCHOBHI
B3a€EMOJIIi 3 KOpUCTyBadeM. TaKoXX CKIAJa€TbCsl IUIAH PO3POOKH, B SKOMY
BU3HAYAIOTBCS €TalM, TEPMIHM Ta PECypCcH, HEOOXIAHI Uil YCIIIIHOI peami3auii

IIPOEKTY.

OnHiero 3 KIHOYOBUX CKJIAJOBHX HAaTHBHOI po3poOku Ha miatdopmi 10S €
po3poOka iHTepdeiicy kopuctyBaua (UI). s nporo BUKOPUCTOBYETHCS (hpEeUMBOPK
UIKit, skuii Hagae pPI3HOMAHITHI KOMIOHEHTH 1 IHCTPYMEHTH JUIsli CTBOPEHHS
npuBabauBoro Ta (QyHKIioHaNIbHOro 1HTEepdeiicy. Po3podka Ul Britouae
MPOCKTYBAaHHS  BUIJIAAY €KpaHiB, PO3MIIIEHHS €JEMEHTIB, B3a€EMOJII0 3

KOPUCTYBaueM Ta Bi3yaJbHY anpoOarlito 1u3anHy.

[Ticnsa po3poOku iHTEpdeicy KopUCTyBada HACTYIIHUM KPOKOM € peaizallis

O13HEC-TIOT1KU 10J]aTKa Ta B3a€MOJIi 3 JaHUMHU. 3a IOTIOMOI'0OK0 MOBU MPOrpPaMyBaHHSI
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Swift, po3poOHUK peanizoBye (PYyHKIIOHAIBHICTh J0/aTKa, 00poOJisie BBEJEHI JaHi,
3MIMCHIOE JOCTYN JO0 3O0BHINIHIX JKEepesl JaHuxX Ta 3abesneuye iXx oOpoOKy.
BuxopucroByroun ¢peiiMBOpKr Ta 1HCTpyMeHTH, Takl sik CoreData abo Alamofire,
pPO3pOOHHMK CTBOPIOE JIOTIKY JloJaTKa, fKa BIAMNOBITAae 3a OOpoOKy JaHUX,

KOMYHIKAIIIIO 3 CEpBEPOM Ta 30epiranus iHpopmairi.

[Ticns 3aBepuieHHs peanizanii (YHKIIOHATBHOCTI J0JIaTKa MPOBOJUTHCS
TEeCTyBaHHS Ta HajarojpkeHHs. Llel etan Bkitouae B ce0e mepeBipKy MPaBHIBHOCTI
pobotu okpemux (YHKIIA, BUSBICHHS Ta BUIPABICHHS IOMUIIOK, a TaKOX
TECTYBaHHS Ha pi3HUX NpUCTPosx Ta margopmax 10S. TecTyBaHHS MOXKE BKIIIOYATH
MOJYJIbHI TE€CTH, 1HTETpalliiiHl TECTH, TECTU 3 BUKOPUCTAHHSM pPEAIbHUX JAHUX Ta

TECTyBaHHS B3a€EMO/IIi 3 KOPUCTYBayEM.

Posropranusa ta myo6uikanis Ha miatgopmi i10S OcTaHHIM eTanoM po3poOKu
HaTUBHOTO JoAaTka Ha mmiaatdopmi 10S € HoOro po3ropraHHs Ta MyOJiKaIlis.
Po3poOHMK TOBMHEH HajalITyBaTh cepTU(IKaTH, MpaBa JOCTyNYy Ta IHIII
HaJalTyBaHHS JJi1 BIAMOBIAHOTO PO3TOpPTaHHs J0JlaTKa Ha MPUCTPOSX abo B App
Store. Ilicas ycmilmHOrO poO3ropTaHHA [OAATOK MOXE OYTH JOCTYNHHUWA ISt

3aBaHTa)KEHHs Ta BUKOPUCTAHHS KopucTtyBauamu 3 matdopmu 10S.[3].[5].[6].[9].

2.3. IlepeBaru Ta He10JIiKH HATUBHOI PO3POOKH.
[lepeBaru HATUBHOI PO3POOKU MOOUTFHUX JA0/ATKIB HA matdopmi 10S:

. Bucoka npodyxkmuenicms: HatuBHi nomatku Ha tatdopmi 10S
MarTh NPSMUI JOCTYM J0 anapaTHUX PECypCiB Ta ONTHUMI30BaH1 01010TEKH,
10 J1I03BOJISIE TOCSTTA BUCOKOT TPOTYKTUBHOCTI Ta IIBUAKOII.

. Hamuenuii euenao ma 63aemoois: Jlonatku po3po0sieHl HATUBHO

BUKOPHUCTOBYIOTh CTaHJApTHI KOMIOHEHTH Ta iHTepdeiicu mnatdopmu 10S,
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0 J03BOJIsiE 3a0e3MeYUTH TapMOHIMHY B3a€EMOAII0 3 KOPUCTyBaueM Ta
3a0€3MeUnTH HAaTUBHUN BUTJIAI.

. Locmyn 0o  ¢hynxkyionanvnux — modxciugocmel  NPUCMPOIO:
Po3poOHMKM MOXYTh BUKOPUCTOBYBAaTH BCl (DYHKLIOHAJbHI MOKJIMBOCTI
MIPUCTPOIO, TaK1 SIK KaMepa, reoyioKallis, TaTYuKU pyxy Ta 1HIIL, JJisl CTBOPEHHS
O0araro(yHKL10HATBHUX TOAATKIB.

. [linTpumka mnatdhopmu Ta oHOBIEHHs: HaTuBHI nogaTku Ha
mwiatdopmi 10S OoTpUMYIOTH MIBUAKY MIATPUMKY Ta OHOBIIEHHS Bif Apple, o
JI03BOJISIE BUKOPUCTOBYBATH HOBI MOXJIMBOCTI Ta BHUIIPABISTA TMOTEHIIIIHI

npoOJieMH.
Henoniku HaTUBHOI po3pOOKHU Ta MOMXKIUBI BUKIIUKHU:

. Bucoxa eapmicms po3pooxu: Po3poOka HaTMBHMX JOJATKIB Ha
mwiatdopmi 10S Moxke OyTH BUTPATHOIO, OCKUIBKM BUMAarae Cremiajii3oBaHUX
3HaHb Ta JOCBIAY y IporpamyBaHHi s 10S.

. Obmedicena neperocumicms: Jlonatku, po3poOieHI HATUBHO IS
miathopmu  10S, He MOXKYTh MpaIfoBaTH OE3MOCEPEeIHbO Ha  IHIIHUX
mwatdopmax, Takux ik Android a6o Windows.

. HonatkoBuid yac po3poOku: HatuBHa po3poOka moxke 3aliMaTu
Oulbllle 4Yacy, OCKUIbKM TOTpedye poO3AUIbHOI PO3POOKU [JIsi  KOXKHOI

mw1aThopMu, Ky po3pOOHUK IJIaHYE MiATPUMYBATH.
[TopiBHSHHS 3 IHITUMH MIAXOAAMH 10 PO3POOKH MOOITBHUX JOAATKIB

. Kpocnramgopmena pospobxa: HatuBHa po3poOka Mae BHUCOKY
IPOAYKTUBHICTh Ta AJOCTYH A0 (PYHKI[IOHAIBHUX MOXIIMBOCTEH MPUCTPOIO, ajle
Moxe Oyt oOMexkeHow B nepeHocumocti. Kpocmnargopmeni dppeldiMBOpKH,
taki sk React Native a6o Flutter, MoxyTs 3a0e3neuntu OUIBITY
NEPEHOCUMICTbh, aJleé MOXKYTh MAaTh OOMEXEHHS B MPOJYKTUBHOCTI Ta AOCTYIII

10 IesiKuX (DYHKI[IOHATBHUX MOMJIMBOCTEN MPUCTPOIO.
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. l'ibpuona po3zpoobka: I'iOpusiHI TOJATKU MOENHYIOTH B cO01 BeO-
texnonorii (HTML, CSS, JavaScript) 3 KOHTeiHEPOM HATHUBHOI'O J0JAaTKAa.
BoHu MOXyTh MaTH IIMPOKY MEPEHOCHUMICTh Ta MEHIIY BapTICTh PO3pPOOKHU,
ajie MOKYTh MaTH OOMEKEHY MPOJYKTUBHICTh Ta BIAYYBAaTH JIESIKI OOMEXEHHS
3 B3aEMOJIIEIO 3 TPUCTPOEM.

. Xmapna po3pobka: XMapHi TOAATKHU BUKOPUCTOBYIOTH XMapHI
cepBicM Ta 3acobu sl po3poOku nojatkiB. BoHu MoxyTh OyTu
NEPEHOCUMHUMH Ta 3a0e3neuyBaTH OaraTopyHKUIIOHAIBHICTh, ajle MOXYThb
OyTH 3a7€KHUMH BiJ] JOCTYIY 10 [HTEpHETY Ta MalOTh OOMEXKEHHS B3a€MO/IIT 3

MIPUCTPOEM.

Bubip nigxoay 10 po3poOKH MOOLIRHUX JOAATKIB 3aJIEKHUTh Bil KOHKPETHUX
noTped MpoeKTy, OKETY, TOTOBHOCTI MIATPUMYBATH Pi3HI MIATGOPMH Ta THIIUX
¢daxTopi. KoxkeH migxiag Mae CBO1 MepeBaru Ta HeJOJIIKU, 1 BAXKJIMBO BPaXOBYBaTH 1X

pu BUOOP1 ONMTUMATIBLHOTO PILIEHHS 1JI1 KOHKpETHOTo npoekTy.[3].[5].[6].[9].
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Po3zaia 3: Kpocmiiargpopmena po3podka MoOIJIbHUX J0AATKIB.
3.1. OcHoBHi 3ac00u KpocmiIaT¢opMeHOI PO3POOKH.

Kpocmnardhopmua po3poOka MOOUTIBPHUX JOJATKIB Iependadyae BUKOPHUCTAHHS
CIemiaTbHUX 3ac001B, K1 JTO3BOJSIOTH CTBOPIOBATH JOJATKH, IO MPAIIOIOTh Ha
pi3HuX MmIatdopMax oaHodacHo. OCHOBHI 3aco0u KpocriaTgopMeHOoi po3poOKH

BKJIIOYAKOTh:

MynbTuninatdhopmMHi GpeiiMBOPKH € OJHUMH 3 HaMBaXJIUBIIIHUX 3aCO0IB JJIs
KpocmuiathopMeHoi po3poOKH MOOUIBHUX A0AaTKiB. BOoHM HagaroTh po3poOHMKAM
MOXJIMBICTh CTBOPIOBATH JIOJATKH, SIKI MOXKYTh MpaIlOBaTh Ha PI3HUX OINEpaliiiHuX
cucrtemax, Takux sk 10S, Android, Windows Phone Ttomro. [esxi 3 momyisipHUX
MynbTUIDIATGOpMHUX (pelMBOpKIB BKItO4atoTh React Native, Flutter, Xamarin Ta

1HIIII.

InTerpoBani cepenoBuiia po3poOku(IDE) € HeoOXimHUMU ajis poO3pOoOKHU
KpocriaThopMHUX 10JaTKiB. BoHU HamaroTh po3poOHUKaM 3pyUHi IHCTPYMEHTH IS
HalWUCaHHS, BUJIArO/KEHHs Ta 30ipku nonatkiB. [esxi 3 momynsipuux IDE mns
KkpocmiatdhopMHOi po3poOku BkiIrouaroTh Visual Studio, Visual Studio Code, IntelliJ

IDEA Ta ig1mI1.

MoBu mnporpaMyBaHHS BIIICPAlOTh BAXIUBY pOJb Yy KpocmaTopMHiit
pO3po0Ill, OCKUIBKM BOHHM BH3HAYAIOTh CHHTAKCHC 1 MOXJIMBOCTI JJISI CTBOPEHHS
nonatkiB. Jleski 3 TONYJSIPpHUX MOB MPOTrpaMyBaHHsS [JIsi KpOCIUIATQPOPMHOT

po3poOku BKiItouaroTh JavaScript, Dart, C#, Kotlin i Swift.

OOG'ennyroun 11 OCHOBHI 3aco0HM, PO3POOHUKH MOXKYTh CTBOPIOBATH
KpocriaTGopMHI MOOUTBHI JOJATKH, SIKI MpalioloTh Ha PI3HUX Iuiatdpopmax 3

BUKOPHUCTAHHSIM 3arajibHoro Kojy Ta pecypciB. Koxken 3 1mux 3aco0iB mae CBOI1
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O0COOJMBOCTI Ta MEpeBaru, 10 JA03BOJISIOTH PO3POOHHKAM €(EKTUBHO CTBOPIOBATH

noaatku s pizaux miatdopm.[2].[9].[5].

3.2 Bukopucranns ¢GppelMBOPKIB A KPOCILIAT(POPMEHOI PO3pOOKH HA

mwiargopmi iOS.

Ocp HeBenmukuid  ¢GparMeHT KOOy, SKHH JEMOHCTPYE BHKOPHUCTAHHS
bpeliMBopky React Native pansi po3poOku KpocriaaT@opMoOBHX JOAATKIB Ha

matdopmi 108S:

Mosga - Javascript

import React from 'react’
import { View, Text, StyleSheet ! from 'react-native';

const App = () => {
return (
<View style={styles.container}>
<Text style={styles.text}>1</Text>
</View>
),'
},’

const styles = StyleSheet.create({
container: {
flex: 1,
justifyContent: 'center’,
aligniltems: 'center’,

backgroundColor: #5155,
2
text: {
fontSize: 24,
fontWeight: 'bold’,
e
P2a

export default App,
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Y 1mpomy mnpukiaal BUKOPUCTOBYETbCS React Native niis CTBOpPEHHS
kpocriatgopmoBoro aojatka Ha miaargopmi 10S. KomnoHeHT App € OCHOBHUM
KOMIIOHEHTOM [0/1aTKa, SKUU IOBEpPTAa€ BI3yallbHY CTPYKTYPY 3 BUKOPUCTaHHSIM
<View> ta <Text> KOMIOHEHTIB. Tak0oXx BUKOPUCTOBYETbCS StyleSheet nins 3agaHHA

CTHJIIB €JIEMEHTIB.

Takox och HeBeNUKUN (parMeHT Kony, SKUU JEMOHCTPYE BUKOPHUCTAHHS
bperimBopky Flutter nnst po3poOKu KpocmiiarOpMOBUX AOJATKIB Ha riatdopmi

10S:

Moesa - Dart

import 'package:flutter/material.dart';

void main() {

} rundpp(MyApp());

class MyApp extends Stateless Widget {
@override
Widget build(BuildContext context) {
return MaterialApp(
home: Scaffold(
appBar: AppBar(
title: Text("Kycosa'),
),
body: Center(
child: Text(
'«Kypcosa»',
style: TextStyle(fontSize: 24, fontWeight: FontWeight.bold),

Y  upomMy TOpuKIanl  BUKOPUCTOBYETbCcS  Flutter  miis  CTBOpPEHHS

KkpocriatgopmoBoro goaarka Ha miargopmi 10S. Kinac MyApp € o0CHOBHUM KJ1acoM
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nonatka, sSkuil Hacninye StatelessWidget 1 peanizoBye meton build, mo noBeptae

BI3yalIbHY CTPYKTYpPY J0/1aTKa.

Bimxer MaterialApp BcTanoBII0€ 0a30BUM MaTeplaJiIbHUN AU3aiiH pojnatka. Y
BiKeT1 Scaffold mu BcTaHOBIIOEMO AppBar nnst 3aronoBka nogatka Ta body nis
OCHOBHOTO BMICTY, B IKOMY MU BUKOpUCTOBYeMO Center Ta Text nysi BijoOpaKeHHsI

TCKCTY « KprOGCl»

Flutter BUKOPUCTOBYE MOBY INporpaMmyBaHHsa Dart, sKa € OCHOBHOIO MOBOIO
IUIsL CTBOPEHHSI 01aTKiB. BaM Takox Oyzne noctynHa O6arara 610110TeKa BIAKETIB Ta
ITHCTpYMEHTU IJi1 po3poOku 1HTepdeiicy, pobdoTH 3 aHIMaIlisIMU, MEPEKEBUMHU

3aldTaMu Ta 0araro 1HIIOoTO.

Hakineup HeBenukuii (parMeHT KOy, SKUH JI€MOHCTPYE BHUKOPUCTAHHS
bperiMBopky Xamarin ajist po3poOKu KpocmiaTGopMOBHUX JOAATKIB Ha riatdopmi

10S:

Moea - C#

using System,

using Xamarin.Forms;
namespace MyApp

{

public class App : Application
{
public App()

{

MainPage = new MainPage(),
/
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/

public class MainPage : ContentPage

{
public MainPage()

{

Content = new StackLayout
{
Children = {
new Label {
Text = "Kycosa",
HorizontalOptions = LayoutOptions.Center,
VerticalOptions = LayoutOptions.Center

public class Program

{
static void Main(string[] args)

{

var app = new App();
Xamarin.Forms.Application. Run(app),

/
/

/

VY uboMy npukiazi BUKOPUCTOBYEThCA (PppedMBOpK Xamarin 1njisi CTBOPEHHS

kpocmiatdopMoBoro aoxatka Ha maatdopmi 10S. Kmac App € TOJ0BHMM KiIacoM

J0J1aTKa, B IKOMY MU BCTaHOBIIIOeEMO MainPage sk TOJIOBHY CTOPIHKY A0JATKA.

Knac MainPage € ContentPage, sixuii mictTuth StackLayout 3 onaum Label niist

BiioOpaxkeHHs1 TekcTty «Kypcosa». Y 1bOMy BHUIAJIKy MH BHKOPUCTOBYEMO

Xamarin.Forms 17151 mo0y10BH KOPUCTYBAIBKOTO 1IHTEp(DEICy.

B kmaci Program mu CTBOPIOEMO HOBUM €K3EMIUISIp J0AaTKa Ta 3allyCKaeMo

Horo 3a gonomorow Merony Xamarin.Forms.Application. Run().
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Xamarin 103BOJIsI€ PO3POOHUKAM BUKOPHCTOBYBAaTH MOBY nporpamyBaHHs C#
Ta CIUIBHUHN KOJ JUIsl CTBOPEHHSI KpocIiaTopMOBUX A0aTKiB. BiH Hajae nocTym 10
Ha0oOpy IHCTPYMEHTIB Ta OI10JI0TEK, $KI JOMOMAararoTh y po3polli iHTepdeicy,

po0OoTi 3 6a3aMM TaHUX, MEPEKEBUX 3aMUTAX Ta HIIUM QyHKIIoHATOM.[2].[9].[5].

3.3. ApxiTeKkTypa 10AaTKIiB y KpocmiaTgopmoBiii po3pooui
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Mooynvna apximexmypa

MopaynbHa apxiTeKTypa € OJHUM 13 MIAXOAIB JO OpraHizauii CTPYKTYpH
JIONATKIB Yy KpocmiaTdopMoBid po3podil. B 1mili apxiTekTypi mporpaMHUNA KOA
MOJUISAETHCA Ha MOJYJI, Kl BUKOHYIOTh KOHKpETHI (DyHKIli a00 BIANOBINAIOTH 3a
OKpeMi1 4YacTUHU (yHKIIOHaTy noaaTky. KoxkeH Moayinb Mae 4YITKO BH3HAyeHI
00OB'SI3KM 1 MOXe OyTH pO3pOoOJIEHUN He3alex)HO BiJ IHIIUX MoayiiB. Lle crpuse

3pY4YHOCT1 pO3pOOKH, TECTYBaHHS Ta MIATPUMKHU JOAATKIB.

QyHKYyioHabHa apXimekmypa
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@OyHKIIIOHAJIbHA apXITEKTYypa € 1€ OJHUM MiIXO0A0M 0 OpraHizailii J0JaTKIB y
KpocriaThopMoBii po3polili. Y il apXiTeKTypi OpOrpaMHUNA KOJA CTPYKTYPYEThCS
Ha OCHOBI PyHKIIIN a00 ¢GyHKIIOHAIBHUX OJIOKIB, K1 BIJMOBIIalOTh 32 BUKOHAHHS
neBHUX 3aBAaHb. KoxkHa GyHKIS Mae YITKO BH3HA4Y€HI1 BXIiJHI MapaMeTpu Ta
nopeprae pe3yiabTraT o0poOku. Ilell miaxim chpuse JIErkocTti pPo3yMiHHS Ta

TCCTYBAHHA KOAY, d TAKOK T03BOJISA€ 3PpYYHO PO3HIMPHOBATH (bYHKL[iOHaJ'I A0AaTKYy.

Peaxmuena apximexmypa

PeakTuBHa apXiTeKTypa € 111€ OJJHUM MiAX0JI0OM, IKUH 3HAXOJUTh 3aCTOCYBaHHS
y Kpocmiat@opMoBiii po3poOiii. B 1miif apXiTekTypi BUKOPUCTOBYETHCS PEAKTUBHE
MporpaMyBaHHs, JIe CTaH JOAATKY Ta IOr0 KOMIOHEHTH OHOBIIIOIOTHCS ABTOMATUYHO
Ipu 3MiHI BXiIHUX JOaHuX abo crany. lle mocaraerbcs NUISIXOM BCTaHOBJIEHHS
3aJICKHOCTEH MIXK PI3HUMH KOMIIOHEHTaMH Ta BHKOPHUCTAaHHSA TOTOKIB JaHUX
(streams) st mepenayi Ta oOpoOku iH(opMailii. PeakTuBHa apxiTEKTypa CIpHUsE
3py4YHOCTI PO3pPOOKM JOAATKIB 31 CKJIAQJHUMM B3a€EMOMISIMU Ta ACHUHXPOHHUMH

oTiepaIlisiMHu.

Tabmuis Nel TlepeBaru Ta HEOMIKU KOXKHOI 3 apXITEKTYPHHUX MiIXOA1B

ApxiTtekTypa IlepeBaru Hepnomixku
MoybHa - 3py4HICTh PO3POOKH, - MoxnuBa 3aiiBa
W TECTYBaHHS Ta MIATPUMKHU CKJIQJIHICTh MOJYJIbHO1
apXiTeKTypa :
J0/IaTKiB CUCTEMHU
OyHKIIIOHAJIbHA JlerkicTh pO3yMiHHS Ta - Obmexena
a })](Ii{TCKT a TeCT aHHsf KO}I][M MaCIITaboBaRICTh
P yp P Y (GyHKL10HATY
- 3py4HICTh PO3POOKH CKIIATHUX : .
PeakTuBHa Py . posp - [l11BUILIEHNI P1BEHD
: B3a€MOJIIN Ta ACHHXPOHHUX :
apXiTeKTypa . CKJIQJTHOCT1 T4 BUBYEHHS
omeparliit

[li pi3HI apxiTEKTypHI HIAXOAU JAOTh PO3POOHUKAM MOXKIUBICTH BUOpPATH
HaWOUIBII MIAXOASIIHNI 1 iX moTpeO Ta npoekty. KoxeH 3 mux MmiaXxojiB Ma€e CBO1
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nepeBaru Ta HEAOJIKH, 1 BUOIp 3aJ€KUTh BiJi KOHKPETHUX BUMOT, PO3MIPY HPOEKTY

Ta HaBUYOK po3podHuKa.[2].[9].[5].

3.4. Ilpouec po3podku KpocmiargopMHOro 101aTka Ha miaargopmi iOS.
1) Bubip ¢hpetimsopxy ma niocomosrka pobouo2o cepedosuuja

[lepmmit kpox y po3pobii kpocmiaaTtdhopMHOro aojatka Ha miaatdopmi 10S -
BUOIp MIiAXOASIIOr0 (PpeHMBOPKY, SKUU HO3BOJIUTH CTBOPUTU JOJATOK, CHUIBHO
BUKOPHUCTOBYIOUM KOJ Ha pi3Hux miatdopmax. l[lonmynapuumu gppeiitMBopkamMu AJist
kpocmiatdopmoBoi po3podku Ha 10S € React Native, Flutter Ta Xamarin. Ilicas
BUOOPY GpelMBOpPKY HEOOXIIHO HalAMITYyBaTH poOOuYe CepeloBHINE, BCTAHOBUTH

BinnoBiaHi SDK, 3a1exXHOCTI Ta IHCTPYMEHTH JIJIsi pO3pOOKH.

2) Po3pobka inmepdgeticy kopucmysaua

Hactynuuii kpok - po3poOka iHTepdeiicy xopuctyBaua (Ul). 3a momomororo
BIIMOBIIHUX THCTPYMEHTIB (PpEeUMBOPKY, pO3poOHUK Moxke cTBoputu Ul-enemeHTH,
TakKi SIK KHOIIKH, TTOJISI BBEIICHHS, CITUCKH, KapTUHKH TOIO. BaxkmuBo 3a0e3mednTH,

100 iHTepdeiic OyB 3pydHUM Ta €CTETUYHHUM JJIsI KOPUCTyBaya.
3) Peanizayis 6iznec-nociku ma 83aemooii 3 0aHumu

[Ticnsa cTBOopeHHs 1HTEpdelcy He0OXiIHO peani3yBaTu O13HEC-JIOTIKY J10JaTKa,
gKa BIAMOBiae 3a OOpOOKY JaHUX, BUKOHAHHS PO3PaxXyHKIB Ta B3a€EMOJII0 31
30BHIIIHIMHU cepBicamMu 200 6a3zamu AaHuX. B 1boMy eTtarni po3poOHUK BUKOPUCTOBYE
MOBHU MpOrpamMyBaHHs Ta (DYHKI[IOHAJIbHI MOXJIMBOCTI 00paHOro (GpedMBOpPKY AJIs

HAITMCAHHS JIOTIKH JoAdaTKa.

4) TecmysaHnus ma HANA20ONHCEHHS
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[licna  peamizamii  (QyHKIIOHANIBHOCTI  JoJaTKa HEOOXITHO  TMPOBECTH
TECTyBaHHS, 100 NEPEKOHATHCS B MPABHWIBHOMY (DYHKI[IOHYBAaHHI J0JaTKa, BUSBUTH
Ta BUNPABUTH MOKJIMBHI MOMUIKH. TecTyBaHHA MOK€ BKJIOYATH aBTOMAaTU30BaHI1

TECTU, PY4H1 IEPEBIPKH Ta TECTYBAaHHS Ha PEAIbHUX MPUCTPOSX.

5) Ocmanmniti eman - po3ropTanHs Ta myOmikaiisa goaaTka Ha matdopmi 10S.
[licas ycmimHOrO TeCTyBaHHS Ta HAJIArOMXKEHHS, PO3POOHUK MOKe 30yAyBaTH
OiHapHuUl (ailn nonatka, sIKMM MOXKe OYTH PO3TOPHYTHH Ha peajbHUX MPUCTPOSIX
a0o posminieHuid y marasuni goaatkiB App Store. [Ipu mpomy ciiig BpaxoByBaTu

BUMOTH Ta MpOIeAypHU myOikallii, BcTaHOBIeH1 koMmaHiero Apple.[2].[9].[5].
3.5. IlepeBaru Ta He10JIiKH KPOCILIAT(HPOPMEHOI PO3POOKH.
Ilepesacu kpocniamghopmenoi po3pobku:

. Cninonuii ko0: OnH1 3 HAUOUIBIIUX MepeBar KpocmiaThopMeHoi
pPO3pOOKH TMONATAIOTh Yy MOKIMBOCTI CHUIBHOTO BUKOPUCTAHHS KOy MIX
pizHuMu 1iatdhopmaMu. PO3poOHUMKM MOXYTh MNUCATH KOJI OJWH pa3 1
BUKOPHUCTOBYBATHU MOTO sl CTBOPEHHS JOAATKIB JJIsi PI3HUX IIaT(OpM, IO
3MEHIIY€E 3yCUILIS Ta 4ac po3poOKH.

. Snuocenns eumpam: KpocmiatdhopMHa po3poOKa  JT03BOJISE
3a0111aJ[)KyBaTh BUTPATH, OCKUIbKU MOTPIOHO PO3pOOIIATH JIUILE OJUH KOJOBY
0a3y 3aMICTb OKpPeMHUX KOJIB Jisi KOXHOi miargopmu. lle moxke 3HU3UTH
BapTICTh PO3POOKH, MIATPUMKHU Ta OHOBJIEHHS J10JaTKA.

. Lllsuoxicme po3pobku: 3aBISKH CHUIBHOMY KOJy 1 BUKOPUCTAHHIO
(bpelMBOpKIB, fAKI HAJAlOTh TOTOBI KOMIIOHEHTH Ta I1HCTPYMEHTH,
KpocmuiathopMHa PO3poOKa MOKE MPUCKOPUTH MPOIEC PO3POOKH TOMATKIB.
Po3poOHUKN MOXYTh CKOPUCTATHUCS TOTOBUMH PIIIEHHSIMH, IO JO3BOJISE
IIBU/IIIIE CTBOPIOBATH (PyHKIIOHAT 1HTEepdeiicy Ta O13HEeC-TO0TIKY.

. binvwa ayoumopisn: KpocrmnatdopMHi JOIATKU  JTO3BOJISIOTH

JOCSIITA OUIBIIOT aylUTOpii KOPUCTYBadiB, OCKUIBKM BOHU MOXYThb OyTH
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po3ropHyTi Ha pi3Hux miaatdopmax. lle mo3Bonsie 3amyduTH  OuIblie

KOPHUCTYBAauiB Ta PO3UIMPUTH MMOTEHUINHHY 0a3y KOPUCTYBayiB.

Heoonixu kxpocniamgopmmoi po3podbxu:

. Obmeanrceni moocausocmi: Kpocmnargpopmui GpeiMBOPKUA MOKYTh
MaTh OOMEXEHI MOIJIMBOCTI TOPIBHSHO 3 HATUBHOIO Po3poOKor. Jleski
¢dynkionansHocTi, APl a6o onTuMizanii MOXyTh OyTH HEIOCTYNMHUMH a0o0
00MEXEeHUMH Ha T1aT@opMi, 10 MOKE 0OMEKUTH MOKIMBOCTI J10/1aTKa.

. 3ampumku onosnens: KpocmnatdopmHi (HpelMBOPKH MOXKYThb
BUMAaraTu 4acy JJisi OHOBJIEHHS /0 HOBHUX Bepciil miatdopmu. SIKIo HOBI
¢dyHkiii a0o0 BUIIPaBICHHS TMOMWIOK 3'IBISIOTBCS Ha IUaTopmi, TO
PO3pOOHUKY MOXKE 3HAJOOUTHUCS JOJIATKOBUM Yac JIJisi OHOBIECHHS (GPEHMBOPKY
Ta 1Or0 BUKOPUCTAHHS.

. Menwa npooykmuenicms: KpocmnaTtdhopMHiI JOAaTKU MOXKYTh
MaTl MEHIY MPOAYKTUBHICTh MOPIBHIHO 3 HATUBHUMM jaojatkamu. lle moxe
OyTH MOMITHUM, OCOOJMBO JUIsl CKJIAJHUX a00 BUMOTJIMBHUX JOJATKIB, €

H_IBI/II[KiCTB Ta HpO,HYKTI/IBHiCTB € KPUTHUYHUMMU.

Topienuanns 3 HamueHo0 po3pooOKOI0 Ma THWUMU NIOXOOAMU.:

. Hamuena po3zpobka: HaTuBHa po3poOka A03BOJISIE CTBOPIOBATHU
JOIaTKW, $IKI TOBHICTIO ONTUMI30BaH1 JJIsi KOHKpeTHOi1 miargopmu. Bona
HaJla€ Halkpally TMNOpOAYyKTUBHICTb, JOCTYH JO BCiX (DYHKIIOHATBHUX
moxnuBocTed Ta APl mnardopmu. OnHak, BoHAa BUMarae Oulble 3yCUIb Ta
qacy [ po3poOKH OKpeMHX JOAATKIB JJIsl KOXKHOT IIaThopMu.

. libpuona pospobka: 1'iOpugHa po3poOKa TMOETHYE EIEMEHTH
KpocriaThopMHOi Ta HATUBHOI po3poOku. BoHa 103BOJIsSlE BUKOPUCTOBYBATH
BeO-TexHouorii, Taki sk HTML, CSS Ta JavaScript, s cTBOpeHHs 10JaTKiB,

K1 MOXYTh OyTH 3amylileH] Ha pi3HUX TuiaTdopmax. ['i0puaHa po3podka Moxe
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MaTH OOMEXEHI MOKJIIMBOCT1 MOPIBHSHO 3 HATHBHOIO PO3POOKOIO, ajie BOHA
HaJla€ OUIBITY MEPEHOCUMICTh KOJTY.

. IIpoepecusni 6e6-oooamku (PWA): PWA - nie BeO-momatku, ski
MalOTh JEAKI XapaKTEPUCTUKH HATUBHUX JOAATKIB, Takl K O(hIalH-pexKUM,
CHOBILIEHHS Ta AOCTYII JI0 allapaTHUX MOKJIMBOCTEN MpUCTPOr0. BoHU MOXKYTh
OyTH BUKOpPUCTaHI Ha PI3HHUX IutaTdhopmax 6e3 moTpeOu BCTAHOBIIOBATH iX 3
Marasuny nojatkiB. PWA MoxyTh MaTu 0OMEXeH1 MOKIMBOCTI MOPIBHSIHO 3
HAaTUBHUMHU JIOJaTKaMH, aje BOHU 3a0€3MeuyloTh MIBUIUIY PO3POOKY Ta

OHOBIJICHHAI.

[lopiBHsHHS (peitMBOpKIB s Kpocmiat@opMHoi po3poOku Ha 10S(Tabm. Nel)

Tabnuys 1.

DpeiilMBOpK Onuc

_ OpeitmBopk 3 BUKOpucTaHHsM JavaScript Ta React nns
React Native _ _ _
CTBOpEeHHs kpocmatrgopMuux noaatkiB Ha 10S Tta Android.

SDK Bin Google nmnsa cTBOpeHHsS KpocmiaaThOpMHUX
Flutter _
JI0/IaTKIB 3 BUKOPUCTAHHSIM MOBH IIporpaMmyBaHHs Dart.

_ OpeitmBopk 1151 Kpocriat@opMuoi po3podbku Ha C# Ta
Xamarin _
NET, mo nmiarpumye 10S, Android Ta iH1i miatgopmu.

[TopiBHSHHS 3 HATUBHOIO PO3POOKOIO Ta IHIKUMHU migxogamMu(Tadm. Ne2)

Taonuisa Ne2

IMixxin Onuc

Po3pobka okpemMux IOAATKIB JUIsl KOXKHOI miaaTtdopmu 3
HaTtusHa po3poOka o _
BUKOPHUCTAHHSM IXHIX IHCTPYMEHTIB.

_ Bukopuctanus ~ BeO-TEXHOJIOT1H  JJIsi  CTBOPEHHS
I"opunna po3podka _
KpocraTGOpMHUX JOAATKIB.
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IMixxin Onuc
[IporpecuBHi  BeO- Beb-nogaTku 3 MEBHUMHU XapaKTEPUCTUKAMU HATUBHUX
JIOAATKH JO1aTKIB.

121.191.[5]-
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Po3nin 4: IlopiBHSIHHSIT HATHBHOI PO3pPOOKHM Ta KpocmiaTgopMeHol

po3podku Ha miaardopmi iOS.
4.1. Kputepii nopiBHSHHSL.

[IponyktuBHicTh: [Ipy MopiBHSIHHI HATUBHOI Ta KPOCIUIATHOPMEHOT PO3POOKHU
Ha Tuiatdopmi 10S, OINHMM 3 BaXIMBUX KPUTEPIiB € MNPOAYKTUBHICTH. HaTuBHa
po3poOka A03BOJISIE BUKOPUCTOBYBATU BC1 MOXKJIUBOCTI minatdopmu 10S, mo Moxe
TMO3UTHUBHO BIUIMBATH HA IMIBUAKICTH Ta €()eKTHBHICTh BUKOHAHHS JI0JIaTKIB. 3 1HIIIOTO
O0oky, kpocmiatgopMeri ¢GpeHMBOPKH BUKOPHUCTOBYIOTh MPOMDKHUNM IIap MAJIs
pobOTH Ha PI3HUX IIaTGopmax, IO MOXKE MPU3BECTH O HE3HAYHOTO 3HIDKCHHS

MPOTYKTHUBHOCTI.

Hoctyn no ¢yHkiiil npuctpor: HatuBHa po3poOka Hajae MOBHUM JAOCTYI J0
anapaTHUX MOXJIMBOCTEW MpUCTporo 10S, TakuX fK KaMmepa, IeojioKallis, JaTYUKQ
tomo. Ile mo3Bosise CTBOpIOBATH JOAATKH, $SKI TOBHICTIO BHKOPHUCTOBYIOTH
MOTEHIIa]l TPUCTPOI0. Y KpOCIIATGOPMEHUX PIMIEHHSIX JOCTyHn A0 (QYyHKIIiHI
IPUCTPOIO 3AJIEKUTh Bl (PpelMBOpKY, a AesKl (DYHKIIOHAIBHOCTI MOXYTh OyTH

oOMexeHUMH a00 MOTpedyBaTH JOIATKOBUX HAJAIITYBAHb.

[aTepdetic Ta auzaitn: HatuBHa po3poOKa 103BOJIsIE CTBOPIOBATH 1HTEp(deiicHy,
SK1 MIOBHICTIO BIIMOBIAAIOTh AU3aiiHy Ta ctanaaptam 10S. Lle no3Bosisie 3a0e3neuuTu
BHUCOKY SIKICTh B3a€MOJIII 3 KOPUCTyBaueM Ta 3a0€3MEeUUTH TAPMOHIIO 3 IHIIUMH
J0IaTKaMK Ha MPUCTPOi. Y KpocmiatgopMeHiid po3poOili iHTepdelicn MOXKYTh OyTH
CTBOpPEHI 3a JOMOMOI0I0 3ac00iB (peiiMBOpKa, IO J103BOJISIE 3a0€3MEUUTH HMIBUAKY

pO3pO0OKY, aje MOXe MaTH OOMEKEHI MOXKIIMBOCTI HAJAIITYBaHHS Ta TU3aiHY.

PosmmproBanicte: HaTuBHa po3poOKa 1g03BOJISIE THYYKO PO3MIMPIOBATH
(YHKI[IOHANBHICTh JOJATKIB Ta J0JAaBaTH HOBI MOXIUBOCTI. Bukopucrtanus
crnenu@iyHUX 1l IIaTGOPMU THCTPYMEHTIB Ta po3poOKa Ha MOBaX MPOrpaMyBaHHS,

0 MiATPUMYIOThCS TUIATHOPMOIO, JO3BOJSIOTH JIETKO 1HTErpyBaTH HOBI ()YHKIIII.
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KpocmnardopMmeHni pimieHHsT TaKoK 3a0€3MeuyloTh PO3MIMPIOBAHICTH, aje€ MOXKYTh
MaTh OOMEXEHHS Y JHOCTYII J0 JESIKUX (PYHKIIIH, 1110 MOXYTh BUMaraTu J0JaTKOBO1

poboTH.

[IBuakicts po3podku: Kpocmiargopmeni dpeiimBopku, Taki sk React Native,
Flutter abo Xamarin, HanamTh WIBHIKY pO3POOKY, OCKUIBKM BOHHM J103BOJISIIOTH
BUKOPHUCTOBYBATU CHUIBHUN KOA JUIsl pi3HUX TuiaTdopm. Lle Mmoke 3HAaUHO 3MEHIIUTH
yac, HeOOXiTHUM 1Jig cTBOpeHHs goaatky aist 10S. Y HatuBHIM po3poOIll MOTPIOHO

PO3pOo0IIATH OKpEMUI KOJ JJIs1 KOXKHO1 TIaThOpPMHU, 110 MOKE 3alHATH OLUIbIIE Yacy.

Bapricts: Kpocmnatdopmena po3podka Moxe OyTH €KOHOMIYHO BUT1IHINION,
OCKLUIBKU BOHA JI03BOJISIE BUKOPUCTOBYBATH CHUIBHUN KO il pi3HUX TuiaTtdopm. Lle
J03BOJISIE 3HU3UTU BUTpPATH Ha poO3poOKy Ta MNIATPUMKY JIOAATKIB. Y HATUBHIM
po3po011i MOTPIOHO BUTpaAvyaTH PeCypcHd Ha PO3POOKY OKPEMOro KOy JJIsl KOXKHOi

m1aThopMu, 10 MOKE 30UTBIIUTH BapTIiCTh MPOoeKTy.[9].[11].

4.2. AHaJi3 pe3y/IbTATIiB NOPIiBHAHHSA HA Pi3HUX KPUTEPIfAX

[Ipu mopiBHAHHI HATHUBHOI PO3POOKH Ta KPOCIUIATPOPMOBOI PO3POOKH HaA
mwiatgopmi 10S 3 TOUKM 30pYy MPOAYKTUBHOCTI, OyJI0 TPOBEACHO BUMIPIOBAHHS
MIBUAKOCTI Ta €(EKTUBHOCTI BHUKOHAHHS JOJATKIB Ha 000x migxoxax. Hukue
HaBeJeHUN  (parMeHT KoIy, SKUH  BHUKOPUCTOBYBaBCS  JUIsl  TECTyBaHHS

MPOTYKTUBHOCTI:

Swift

func performCalculation() -> Double {
let startTime = Date()

// Bukonanus oouucienb abo onepayiti 3 6eUKUM 00CA2OM OAHUX

let endTime = Date()
let executionTime = endTime.timelntervalSince(startTime)

return executionTime
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let nativeExecutionTime = performCalculation()

BumenaBenenunit kox mnpexactasisie (yskuito performCalculation(), sika
BUKOHYE OO4YMCIIEHHS a0o0 omeparii 3 BEJIUKUM OOCITOM JaHUX Ta MOBEPTAE 4ac
BUKOHaHHS y cekyHaax. lLleil yac BUKOHaHHA OyB BUMIPSHUN [JI HATHUBHOI

PO3pOOKH.

AHanoriyHuii koa OyJio peani3oBaHO ISl KpOCIUIaTPOpMOBOi PO3pOOKH,
BUKOPHUCTOBYIOUM (pelMBOpPK, Takuil sik React Native abo Flutter. Pe3ynbratu

BHUMIpIOBaHb OYyJIM 31CTaBIIEH] 151 000X MIIXOIB.

VY TnopiBHSHHI HAaTHBHOI PO3pOOKH Ta KpocmiaTGopMoBOi pPO3pPOOKH Ha
mwiatgopmi 10S 3 TOUKK 30py JOCTyny A0 (YHKIIH TPUCTPOIO, OYyJIO OLIHEHO
MOXJIMBOCTI BUKOPHUCTaHHS amapaTHUX pecypciB Ta QyHkuii. Huxde HaBemenuit

(dbparMeHT Koay, SIKHil IEMOHCTPY€E BUKOPUCTAaHHS KaMepu Ha miiatdopmi 10S:

Swift
import AVFoundation

func openCamera() {
AVCaptureDevice.requestAccess(for: .video) { (granted) in
if granted {
// Koo onsa suxopucmanus kamepu
Jelse {

// Obpobka 8iomosu docmyny 00 Kamepu

/
/
/

openCamera()

Bumenasenennii kox aeMoHcTpye BuxkopuctanHsi AVCaptureDevice nis
3amuTy JOCTYMy A0 KamepH. SKIio HocTyn HajaHWW, MOKHAa BUKOHYBAaTH omneparii 3

Kameporo. Y pa3i BIIMOBH JOCTYITYy MOXHa peajizyBaTH BiJIIOBIIHY 0OPOOKY.
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AHanoriyHo OyJ0 MNPOBEJEHO OLIHKY JOCTyNy [J0 IHIIMX amnapaTHHUX
MOXJIMBOCTEH, TaKUX SIK MIKPO(OH, TeoioKailis, aKCeJIepoMeTp TOIIo, AJi 000X

MIJIXO1B PO3POOKH.

4.3. BUCHOBKH 3 MOPIBHAHHS HATHBHOI PO3PO0OKH Ta KpocIuiaTgopMeHOl

po3podku Ha miatdopmi I0S

[Ipu mopiBHAHHI HATHUBHOI PO3POOKH Ta KPOCIUIATPOPMOBOI PO3POOKH HaA
mwiatgpopmi 10S 3 Touku 30py iHTepdeiicy Ta AuzaitHy, Oynu mpoaHai30BaH1
MOXJIMBOCTI CTBOPEHHSI €CTETHMYHOIro 1HTepdeilcy 3a JTONOMOrow JIOCTYIHHX

THCTPYMEHTIB 1 GpEHMBOPKIB.

VY HatuBHIM po3poOui Ha miatdopmi 10S BUKOPUCTOBYEThCS MoBa Swift Ta
odiiifH1 IHCTpYMEHTU po3poOku Bif Apple, Taki sik Xcode ta Interface Builder. 111
IHCTPYMEHTH HAJalOTh I[IMUPOKI MOXKJIUBOCTI JJiS CTBOPEHHS €CTETUYHOTO Ta
IHTYITUBHO 3po3yMisioro iHtepdeiicy. KpiMm Toro, MoxxHa BUKOPHUCTOBYBaTH HaOip

KOMITOHEHTIB Ta €JIEMEHTIB YIPaBJIiHHSA, 1110 HAJAI0ThCs Binpasy miatdopmoro 10S.

VY xpocmnatdopmoBiit po3poOiii Ha miargopmi 10S, Takiil IK BUKOPUCTAHHS
dbpeiimBopkiB  React Native abo Flutter, TakoXX € MOXJIUBICTh CTBOPIOBATH
ecretnyHuid 1HTepdeiic. Il ¢peitmBopkr MaroTh BOyAOBaHI KOMIIOHEHTH Ta

MOXJIMBOCTI JUIsl CTUIII3al1l11 Ta HAJIAIITyBaHHS IHTEpQency.

VY nopiBHsIHHI 000X MiIX0A1B OyJIO BUSABICHO, III0 HATUBHA PO3pOOKa 3a3BUYAIl
HaJia€ OUTBII THYYKI MOXJIMBOCTI [ CTBOPEHHSI €CTETUYHOTO 1HTEp(dEiCy, OCKIIbKI
BUKOPHUCTOBYIOThCS O(IIIAHI I1HCTPYMEHTH Ta KoMmIoHeHTH minatdhopmu 108S.
KpocmnardopmoBa po3poOka Takoxk Hajmae A0Opl MOKIMBOCTI, ajle MOXYTb OyTH

nesiki oOMeKeHHs1 a0 HEBIJIMOBIAHOCTI cTaHAapTaM iHTepdeiicy miargopmu.

VY nopiBHSHHI HATHBHOI PO3pOOKH Ta KpocmiaTGopMoBOi pPO3pOOKH Ha

miatgopmi 10S 3 TOYKM 30py PO3UIMPIOBAHOCTI, OYIM OIlIHEHI MOIJIHUBOCTI
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JOIaBaHHS HOBO1 (DYHKIIOHATIHOCTI Ta PO3IIMPEHHS ICHYIOUMX MOXKIMUBOCTEHN

JIOJIATKIB.

B natuBHIi po3pobii Ha mnatdopmi 10S MOKHA BUKOPUCTOBYBATH O(DIIiHH1
SDK, APl ta iHCTpyMeHTH, siki HagarooThcsi po3poOHukam Apple. Ile mosBossie
po3mupoBaTH  (DYHKI[IOHATBHICTh JOJATKIB, BUKOPUCTOBYIOUM Oaratuii HaOIp
MOXJIMBOCTEHN, TaKUX K poOOTa 31 3ByKOM, rpadikoro, 6a3amMu JaHUX, MEPEKEBUMU

omepalisiMi Ta THITAMHU.

Y  kpocmmardopMoBiii  po3podmi  Ha miatrdopmi 10S  Takok MOXKHA
po3MIUpPIOBaTH (YHKIIIOHANBHICTD JOJATKIB, BAKOPUCTOBYIOUU (hPEUMBOPKH, TaKI 5K
React Native abo Flutter. 111 ¢ppeliMBOpPKH HAAAIOTh MOXJIUBOCTI IJISI PO3IIUPEHHS

(YHKITIOHAIBHOCTI T4 BUKOPUCTAHHS IJIATIHIB Ta MOJYJIIB CTOPOHHIX PO3POOHUKIB.

[1ix yac mopiBHsAHHS 000X MiAXOA1B OYJI0 BCTAHOBJICHO, 1110 HATUBHA PO3pOOKa
Ha tatgopMmi 10S Mae OuUIbIly THYYKICTh Ta PO3IIMPIOBAHICTh y BIAHOLIEHHI
¢dbynkiionansHoCcTl AonatkiB. KpocmmardopmoBa po3poOka TakoX Hajlae 1g00pi
MO>KJIMBOCTI JUIsl pO3LIMPEHHS, aJleé MOKYTh OYTH JesiKl OOMEKEHHS B 3aJI€KHOCTI BiJl

BUOpaHOro PpeiiMBOPKY Ta KOr0 €KOCUCTEMH.

[IBuaKicT pO3pOOKHU: MOPIBHAHHS IMIBUIKOCTI CTBOPEHHS Ta PO3TOPTaHHS

JIOJIATKIB

VY TnopiBHSHHI HAaTHBHOI PO3pOOKH Ta KpocmiaTGopMoBOi pPO3pOOKH Ha
mwiatdopmi 10S 3 TOUKH 30py MIBUIKOCTI pO3pOOKH, OYJIM OLIHEHI YaCOB1 3aTpaTu Ha

CTBOPEHHS, TECTYBaHHS Ta PO3TOPTAaHHS J0JIaTKIB.

VY kpocmiardopMoBiii po3pood1ri Ha mmiaatdopmi 10S, Takid SIK BUKOPHUCTAHHS
(dbperimBopkiB React Native abo Flutter, TakoX MO>KHA IMIBUIKO CTBOPIOBATH JTOJATKHU.
i ¢peiiMBopKkH HaAJAIOTh MOXIMUBICTH PO3POOKK 3a JOMOMOTOI OJIHIET MOBH
nporpaMyBaHHs (Hanpuknao, JavaScript ons React Native abo Dart ons Flutter) Ta

BUKOPHUCTAHHS TOTOBUX KOMIIOHEHTIB Ta 1HCTpyMeHTiB.[1].[9].[11].
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Bucnosku

Ha migcraBi mnpoBeneHOro  JOCHIIKEHHS TOPIBHSHHS  HATUBHOI  Ta
KpocmuiathopMeHoi po3poOku MoOUTRHUX AomaTkiB Ha mmiatdopmi 10S, moxHa

3pOOMTH HACTYIHI BUCHOBKH:

. HatuBHa  po3poOka  103BOJIsIE  OTpUMATH  MaKCUMAaJIbHY
MPOAYKTUBHICTh, MOBHUM JOCTYN 10 (QYHKIIM NPUCTPOIO Ta HATUBHUU
iHTepdeiic, ane BUMarae OUIBIIOTO Yacy Ta pecypciB ISl pO3pOOKH OKPEMOTO
KOJIy J1JI1 KOXKHO1 IIaTQOPMH.

. Kpocmnardpopmena po3poOka 3abe3nedye MBUAKICTH PO3POOKH,
3HM)KEHHSI BUTPAT Ta CIUIbHE BUKOPUCTAHHS KOAY JJIsl Pi3HUX MIIATHOPM, alie
MOXK€ MaTH OOMEXEHHsI B NMPOAYKTHBHOCTI Ta JOCTYHl A0 AESIKUX (YHKLIH
MPUCTPOIO.

. Bubip MDK HaTHBHOIO Ta KpOCIIaTPOPMEHOI PO3POOKOIO
3QJIEKUTH B1Jl KOHKPETHUX BUMOT MPOEKTY, TAKUX SIK MPOAYKTUBHICTb, TOCTYII
10 (yHKIIH MPUCTPOIO, AW3aNH, PO3IIMPIOBAHICTh, MIBUIKICTH PO3POOKH Ta

BapTICTh.

Pexomenparnii moo BUOOpPY MIAXOAy 0 pO3pOOKHM MOOUIBHHUX JIOJATKIB HA

matdopmi 108S:

. Skmo notpibHa MakcMMalibHa MPOJYKTUBHICTh, TOBHUU JTOCTYII
10 (yHKIIA TPUCTPOI0 Ta HATUBHUM 1HTepdelic, HaTUBHA pO3poOKa €
HaWKpaluM BapiaHTOM.

. SIK1110 P1OPUTET - MBUIKICTH PO3POOKHU Ta 3HWIKEHHS BUTPAT, ajie
BU TOTOBI MOXXEPTBYBaTU JESIKUM PIBHEM MPOAYKTUBHOCTI Ta JOCTYMY 0
GyHKIIH TpUCTporo, KpocrmaThopMeHa po3poOka MoxKe OyTH MPaKTUYHUM

BHOOPOM.
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. Tpeba BpaxoByBaTH OCOOJMBOCTI BalllOrO0 MPOEKTY, WOro
CKJIQJIHICTh, 00CST poOOTH, BUMOTH JI0 TuU3aiiHy Ta (hyHKIIOHATbHOCTI. Kpare
IJIaHYHTE PO3pOOKY, BPaxXOBYIOUM MMOTPEOM BaIllOrO MPOEKTY Ta PECYpCH,

SIKUMHU BU BOJIOJIIETE.
[lepcriekTuBH pO3BUTKY MOOLIBHOT po3poOku Ha mnaTdopmi 10S:

Mob6uisHa po3poOka Ha miatdopmi 10S MpPoAOBKYE aKTUBHO PO3BHBATHCA 1
3poctatd. O4YiKyeThCs, O Yy MalOyTHHOMY OYIyTh BBEIEHI HOBI MOJKJIMBOCTI Ta
GyHKIIII, K1 DOMINIIATh NpoIec po3poOKK Ta 3a0e3neyaTh OUTBINY HNPOJYKTUBHICTD

Ta JOCTYII 10 IIPUCTPOIB.

Takox O4IKy€eThCS MOJANBIINN PO3BUTOK KpocIuiaThopMeHux (HpeiMBOPKIB Ta
IHCTPYMEHTIB,  AKi  JO3BOJSATH  PO3POOHUKAM  CTBOPIOBATH  BUCOKOSIKICH1
KpocriaThopMHI JOAATKU, 110 OJU3bKI 3a MPOAYKTUBHICTIO Ta (PYHKIIIOHAIBHICTIO

J0 HATUBHUX I[OI[aTKiB.

Po3po6HUKN MalOTh 30cepeIMTUCS HA BUBUEHHI HOBUX T€XHOJIOT1M, OHOBJICHHS
CBOiX HABMUYOK Ta CIIOCTEPEIKECHHS 32 OCTAaHHIMU TE€HJICHIIISIMA B MOOUIBHIN po3poOii,
100 OyTH B KypCl HOBUX MOXJIMBOCTEN Ta €(DEKTUBHO BUKOPUCTOBYBATH iX Yy CBOiX

MPOEKTaXx.
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JopaTok A

[Mpuknanu komy Ha MoBi Swift 11 HaTUBHOI pO3pOOKH 3 BUKOPHCTAHHSAM

(bperMBOpK:

import UIKit

class ViewController: UlViewController {
override func viewDidLoad() {
super.viewDidLoad()
setupUI()

func setupUI() {
let titleLabel = UlLabel(frame: CGRect(x: 0, y: 100, width:
view.frame.width, height: 40))
titleLabel.text = "Mii Moo6invnuit /Jooamox"
titleLabel textAlignment = .center
titleLabel.font = UlFont.boldSystemFont(ofSize: 24)
view.addSubview(titleLabel)

let descriptionLabel = UlLabel(frame: CGRect(x: 0, y: 150, width:
view.frame.width, height: 80))

descriptionLabel.text = '"Jlackaso npocumo 00 Mo2o 0ooamky!
Hamucuime kHonKy Hudicue, wjod npooogacumu. "

descriptionLabel.textAlignment = .center

descriptionLabel. numberOfLines = 0

view.addSubview(descriptionLabel)
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let button = UlButton(type: .system)

button.frame = CGRect(x: 100, y: 250, width: 200, height: 40)

button.setTitle("Hamucnimo mene", for: .normal)

button.addTarget(self, action: t#selector(buttonTapped), for:
.touchUplnside)

view.addSubview(button)

@objc func buttonTapped() {
let alert = UlAlertController(title: "llosioomnenns", message: "Bu
HamucHyau knonky!", preferredStyle: .alert)
let okAction = UlAlertAction(title: "OK", style: .default, handler: nil)
alert.addAction(okAction)

present(alert, animated. true, completion: nil)

[lelt xom CTBOPIOE MPOCTUN MOOLIBHUM JOJIAaTOK 31 CTAPTOBUM E€KPAHOM, HA
SAKOMY PO3MIIIEHO 3arojioBOK, OMHC Ta KHOMKY. [Ipu HaTUCKaHHI Ha KHOMKY

BHUBOJIUTHCS CIJIMBAIOYE MOBIIOMJICHHS 3 MOBIIOMJIEHHAM "Bu HaTuCHYIM KHOMKY!".
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Jonatoxk b
[Tpukian kony ayist MOOUTBHOTO A0/1aTKy Ha MOBI Python 3 Bukopuctanusam

¢dperimBopky Kivy mist kpocratdopMeHoi po3poOKu:

import kivy

from kivy.app import App

from kivy.uix.label import Label

from kivy.uix.button import Button

from kivy.uix.boxlayout import BoxLayout

class MyApp(App):
def build(self):
layout = BoxLayout(orientation="vertical')

y UIKit

title_label = Label(text="Miu Mobinonuii /[ooamox’, font size=24)
layout.add widget(title label)

description_label = Label(text="Jlackaso npocumo 00 moeo 0ooamky!
Hamucnims knonky Hudicue, ujob npooosaicumu.’)
font size=16, size_hint=(1, 0.5))
layout.add widget(description label)

button = Button(text="HamucHimov mene’')
button.bind(on_press=self.button_pressed)
layout.add widget(button)

return layout

def button _pressed(self, instance):
self.show_alert('llosioomnenns’, 'Bu namucnynu knonky!')

def show _alert(self, title, message):
box = BoxLayout(orientation="vertical’)

title_label = Label(text=title, font size=20)
box.add widget(title label)

message label = Label(text=message, font size=16)
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box.add widget(message label)

ok_button = Button(text="OK')
ok_button.bind(on_press=self.dismiss_alert)
box.add widget(ok button)

self.alert = Popup(title=title, content=>box, size _hint=(0.5, 0.5))
self.alert.open()

def dismiss_alert(self, instance):
self.alert.dismiss()

! » /.

if name =="'__
MyApp().run()

Le#t xox BukopuctoBye ppeiiMBopk Kivy st cTBOpeHHS MOOUIBHOTO JOAATKY
31 CTApPTOBUM €KpPAaHOM, Ha SKOMY PO3MIIIEHO 3arojioBOK, OMUC Ta KHomKy. [Ipu
HAaTHCKaHHI HAa KHOIMKY BUBOJUTHCS CIUIMBAIOYE IMOBIIOMIICHHS 3 MOBIJOMJIEHHSIM

"Bu HaTuCcHyM KHOIIKY!".

Kon BukopucroBye po3mitky BoxLayout mis opraHizamii €IeMEHTIB 13
BEepTUKaAIbHOIO oOpieHTalieo. [1{o6 3pobutu pomatok kpocmiaaThopMOBUM, BHU
MoxeTe BukopuctoByBaTu Kivy, sSKuil miATpUMY€e pPi3HI MmIaTGOpMH, BKIIOUYAIOYU

10S, Android 1 Windows.[10].
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