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navchalnoho kursu «Alhorytmy i struktury danykh» [Development of an educational Android application on
the topic "Sorting by insertions" of the distance learning course "Algorithms and data structures"]. Informatsiini
tekhnolohii ta suspilstvo - Information technology and society, 5 (11), 34-42. DOI: https://doi.org/10.32689/
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PO3POBKA HABYAJILHOT'O AH/APOi/I-3ACTOCYHKY 3 TEMH «COPTYBAHHA BCTABKAMH»
JUCTAHIIHTHOTO HABYAJIBHOI'O KYPCY «AJITOPUTMU I CTPYKTYPU JAHUX»

Anomayisa. CyvacHuli ceim mexHo/102ill sBumazae ece 6inb ehekmugHUX Memodie Ha84aHHsl, 0Co6.1UB80 8 06.1acmi npo-
2pamyeaHHsi ma KOMN'romepHux Hayk. Bidnosidarouu yum sumozam, BUHUKAE HeOOXIOHICMb CMBOpeHHs IHmepakmueux
Android-3acmocyHkis, siki € He3aMIHHUMU NOMIYHUKAMU 0151 OUCMAHYIiH020 ma 3MiWAHO20 hopMmamie HABUAHHS.

Mema po6omu - po3po6bka M06i/1bHO20 HABYANbHO20 3ACMOCYHKY 0414 Android Ha memy «CopmysaHHs cmaskamu».

Memodoozis. [IpozpamHe 3a6e3nevenHs: 0451 Android-3acmocyHKy po3pob.ieHe 3a 0ONOMO2010 MOBU NPO2PAMYBAHHS
Kotlin ma sukopucmanus Android SDK da5 cmeopenHst Kopucmysaybkozo inmepgelticy. [lepenik memodie ekn0uae npoekmy-
BAHHS1 MO6INbHUX HABYAIbHUX dodamkis, 30kpema, memoduku UX/UI dusaliny. llJodo mexHiuHux inHcmpymenmis sukopucma-
Ho Android Studio das po3po6ku, Git da5 koHmpouio gepcitl, a makodic 6i6.aiomeku ma gpetimeopku, cneyugiumi 045 Android
DPO3POOKU.

Haykosea Hoeu3Ha. BusHaueHo kawo4o8i sumozu 00 Mo6inbHO20 000amKy 0151 8USHEHHs A/120pUMMI8 COpmy8aHHSI.
30ilicHeHo aHa/i3 3acMOCYHKI8 0151 HABYAHHS, BKAIOHAOYU X CUMbHI ma cAa6Ki cmopoHu. Onpaybo8aHi 0CHOBHI NPOEKMHI
piwleHHsl, subpaHi iHcmpymeHmu ma memoduku 015 po3pobku Android-3acmocyHky y cdpepi ducmatyitiHoi oceimu. BcmaHos-
J/IEHO KOHKpemHy mMemodo.102it0 0151 po3po6KU npo2pamHozo 3abe3neverHs. CkaadeHo diazpamy npeyedeHmis 019 Kpaujo2o
PO3YMIHHS 83aemMO0ii Kopucmyesauig i3 cucmemoro. Po3pobaero inmyimusHuli Mo6inbHull inmepdelic das 83aemodii kopuc-
myeayva 3 mamepianom. Po3po6seHo ma anpo608aHo HagYaAbHUll aHdpoid 3acmocyHok 3 memu «Copmy8aHHs CMAsKAMU»
04151 ducmaHyitiHo20 HaB4A1bHO20 KypcCy «Anzopummu i cmpykmypu 0aHUX».

Po3pob6aieHull 3acmocyHOK MOJcHA 8uKopucmogysamu 045 6ydb-skux npogecitiHux ducyunai nio 4ac 8U8YeHHsl an2o-
pummie copmyeaHHsi.

BucHoeku. Po3po6ieHe npozpamHe 3a6e3neveHHst imniemeHmosaHe 8 ducmaHyiliHull Kypc oce8imHboi KomMnoHeHmu
«Anzopummu i cmpykmypu dauux». [IpoepamHuil npodykm € pe3yabmamoM asmomamusayii Hag4abHo20 npoyecy 045
ducmanyiiiHoi gopmu HasuaHHs. Came moMy 8iH NOKpUBAE OCHOBHI hompebu cmydeHmis ma suk.aadayie y Hag4a ibHOMY
npoyeci. Pesynismamu po3po6ku enpogaddiceHo 8 Hag4anbHull npoyec [101mascbko20 yHisepcumemy eKoOHOMIKU [ mopeaiei.

Kawouosi cioea: diazpama npeyedenmis, petimeopk, Mo6iAbHUL 3ACMOCYHOK.

DEVELOPMENT OF AN EDUCATIONAL ANDROID APPLICATION ON THE TOPIC
“SORTING BY INSERTIONS” OF THE DISTANCE LEARNING COURSE
“ALGORITHMS AND DATA STRUCTURES”

Abstract. The modern world of technology requires more and more effective teaching methods, especially in the field of
programming and computer science. Meeting these requirements, there is a need to create interactive Android applications
that are indispensable assistants for distance and mixed learning formats.

The purpose of the work is to develop a mobile educational application for Android on the topic “Sorting by insertions”.

Methodology. Android application software is developed using the Kotlin programming language and using the Android
SDK to create a user interface. The list of methods includes the design of mobile educational applications, in particular, UX/UI
design methods. As for technical tools, Android Studio was used for development, Git for version control, as well as libraries and
frameworks specific to Android development.

Scientific novelty. The key requirements for a mobile application for studying sorting algorithms have been determined.
An analysis of learning applications, including their strengths and weaknesses, was carried out. The main design solutions,
selected tools and methods for developing an Android application in the field of distance education were developed. A specific
methodology for software development has been established. Made a case diagram for better understanding of user interaction
with the system. An intuitive mobile interface for user interaction with the material has been developed. An educational Android
application on the topic “Sorting by insertions” was developed and tested for the distance learning course “Algorithms and data
structures’”.

The developed application can be used for any professional disciplines when studying sorting algorithms.

Conclusions. The developed software is implemented in the distance course of the educational component “Algorithms
and data structures”. The software product is the result of the automation of the educational process for distance education.
That is why it covers the basic needs of students and teachers in the educational process. The results of the development are
implemented in the educational process of the Poltava University of Economics and Trade.

Key words: case diagram, framework, mobile application.

IlocTaHOBKa Npo6/ieMH B 3araJibHOMY BUIVISIAi Ta ii 3B'30K 3 BAXK/IMBUMU HAYKOBUMH YM IPaKTHY-
HUMH 3aBAAHHAMH. Y KOHTEKCTI MOJZlepHi3alil OCBITHBOI'O NIPOLeCy, aKTyaJbHUM € 3aBJaHHA ajanTanil oc-
BiTHBOI CUCTEMH /10 CyYaCHUX BUMOT, 3 METOI0 MiZiIroTOBKM (paxiBLiB, siKi 6yAyTh KOHKyPEHTOCIPOMOXKHi B Cy-
yacHOMY cBiTi. OfiHi€I0 3 MOXKJIMBUX BiZIOBi/iell HA Ile 3aB/IaHHS € PO3p00OKa MOGITbHIUX HABYAJIbHUX J0/JaTKiB
auig Android.
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OCHOBHHUM IIJIFOCOM MOGI/TBHUX HABYAJIBHUX A0AATKIB [1-6], B ToMy uncii s niiatopmu Android, € 35at-
HiCTb Ha/|JaBaTH OCBiTHI MOCJYTH He3aJIeXKHO Bif reorpadiyHOro po3TamryBaHHs KOPUCTYBaya, JOMOKH € J0-
cryn jio IHTepHeTty. lle HaZae cTyAeHTaM rHYUYKiCTb Y BUOGOPi ONTUMAJbHOTO Jjs1 HUX GOpMaTy HaBYaHHS,
Jl03BOJISIIOYM aJIallITYBATH NPOLEC OCBITH [JJ0 BJIACHOTO PUTMY »KUTTS Ta crienudivHux notpeb. Kpim Toro, Mmo-
6iJIbHe HAaBYaHHS MOXKe BUSBUTHCS TaKOXX EKOHOMIYHO BUTIJHUM.

AHasi3 ocTaHHiX gocaigkeHs i my6sikaniii. B [1, 2, 4] po3misHyTi iHTEpaKTUBHI TeXHOJOTii HaBYaHHSA
Ta iX 3aCTOCYyBaHHs y BUILiH mKoJ1i. BUKOpHUCTaHHSA TpeHaXepiB npH MiroToBIi 306yBayiB OCBITH HAIPSAMY
«Komm'torepHi Hayku» onrcaHo B [3-5].

IlocTaHOBKa 3aBAAHHA. B 1aHiil my6ikanii nponoHyeTbCsl MPOEKTYBAHHSA Ta peaJiizalis Mo6ibHOTO Ha-
BYaJIBHOT'O 3aCTOCYHKY JiJig miiatopmu Android.

BukJiaZ, OCHOBHOTO MaTepiajy AocaigkeHHA. [l po3poOKH HaBYAJIBHOTO aH/IPOi/[-3aCTOCYHKY Oy/IH
BUKOPUCTAHI HACTYIHI TEXHOJIOTII:

- [Iporpama g1 po3po6Ku KOHIENTiB Au3aiiHy Photoshop.

- Habip g5t po3po6ku nmporpaMmHoro 3a6e3nedyedHss Android SDK.

- Penaniiina 6a3a gaHux sqlite g5 36epexxeHHs iHpopMaIiii IOKaJbHO.

- MoBa nporpamyBaHHs Kotlin.

- CepenoBuiie po3po6ku Android Studio.

- Apxitexktypa MVVM p1s1 MOGisIbHOTO jo/1aTKa.

1 cTBOpeHHs MOGIIBHOTO TOAATKY 6yJ0 06paHo MeTozoJiorito Bogocnaay. KackagHa Moesb € mocti-
JIOBHOIO METO/0JIOTi€I0 PO3POOKH, Zie KOKEH HACTYITHHUH eTall IOYMHAETHCS Mic/Isg 3aBePIIEeHHs ToNepeHbO-
ro (puc. 1). OcHOBHOIO epeBaro KackagHoi Mozeuti € ii cTpykTypoBaHicTh i npocTtoTa [7].

Bumorn |-

npuemmmh

¥
Peanizauia 7

Bepudikauia —,

irpssunens

Puc. 1. Moae/ib po3p0o6GKH 3a KACKaAHOI0 METOA0JIOTi€EI0

Ha nepuioMy eTarni BU3Ha4eHO OCHOBHI BUMOTH [I0 PO3POOKHU: iIHTEPaKTUBHICTD, NOEAHAHHS TEOPEeTHY-
HOro Marepiay 3 NpaKTUYHUMHU BIpaBaMu. /lis1 3a6e3nedeHHs YiTKOCTi i HAOYHOCTI, OCHOBHI npaBuJa Ta
KJIIOYOBI MOMEHTH CYNPOBOKYIOTBCA KOHKPEeTHUMH NpUKJIajaMu. [1g MoTUBaLil Ta Kpaworo po3yMiHHA
CBOIX JOCATHEHb KOPUCTYBayaM BaXKJIMBO MaTH MOXJIMBICTb BiZiCTeKyBaTH CBill mporpec. CTaTUCTHUKA € BaX-
JIMBUM IHCTPYMEHTOM CaMOaHaJli3y Ta CaMOB/JOCKOHA/J€HHS.

BpaxoBytouu BullleHa3BaHi BUMOTr'HM, 6yJia 3aIpONIOHOBaHA Taka CTPYKTypa J0JaTKy:

1. Tosr0BHA cTopiHKa. JlocTyn 10 OCHOBHUX PO3Ai/IiB A0IaTKY Ta BiZj0OpakeHHS CTATUCTUKH KOPUCTYBava.

2. Pozgin Teopii. Jlok1aHUK ONKC aATOPUTMY, IPUKJIAAU KO, Ta iHIII MaTepiasy, AKi JOTOMOXYTb KOPHUC-
TyBa4yeBi BUBYUTH aJTOPUTM.

3. Mogyab TectiB. Habip 3aBAaHb, cCpsAMOBaHUX Ha epeBipKy po3yMiHHS aiTOPUTMY KOPUCTYBadyeM.

4. Moaynb CTaTUCTHUKU. Bisyanisanisi ;aHUX Npo akTUBHICTb Ta YCIHIMIHICTh KOpHCTYyBaya B A04aTKY [8].

Ha puc. 2 npejcraBiieHa JjiarpaMa npeleieHTiB po60TH 3 cucTeMolo. [IpelieieHT ¥ [JbOMy KOHTEKCTI € Bi-
JIoGpaXKeHHSAM TOTO, L0 J0/IaTOK MOXKe BUKOHYBATH, 260 TUX JiH, AKi KOpUCTyBa4di MOXKYTb 31l ICHIOBATH 32
Jonomorolo Hboro. Taka fjjarpaMa fjonoMarae Kpaiie 3po3yMiTH Ta BiZo6pa3uTH B3aEMO/i0 Mi>Xk KOPUCTYBa-
yaMu Ta gojgaTtkomM [9, 10].

PosriisHeMO cTBOpeHUM NPOTPaMHUM NPOAYKT.
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[Ipu BigkpuTTi KOAaTKa KOpucTyBava BiTae «Splash Screen» - mepmuii ekpaH, O CAYKUTb MOCTOM MiX
3aIycKoM mporpamu Ta ii ocHoBHOM QyHKIioHaNbHICTIO. Lleit ekpaH He Jyiviie 3a6e3nevyye BiyaJbHe MiTBEp-
JPKEeHHH 3alyCKy JOJAATKa, aJie i € CBOEPIAHOI0 Bi3UTIBKOIO IIPOrpaMH.

3a mepuroro 3anycky, nicas «Splash Screen», kopucTyBay Bifipasy 3ycTpida€TbCsl 3 NPUBITAJIbHUM €Kpa-
HOM, IPY HACTYHUX 3alyCKax JoAaTKa KOPUCTyBad NOTpaIJIs€E Biipa3dy Ha FOJIOBHUM €KpaH.

EIS (fndraid App)
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Puc. 2. /liarpama npenejeHTiB

TooBHUY ekpaH (puc. 3) BKIOYA€E Taki eseMeHTH: [lopaga asisa BuB4eHHs, Teopis, [IpakTuka.

[Topazsa 0 BUBYEHHS — Ije KOPUCHE MOBiJOMJIEHHS], SIKe TeHEPYEThCS IPY KO’)KHOMY 3allyCKy J0/1aTKa, i Ha-
Jla€ mopaju [ epeKTUBHOTO BUBYEHHS TEMU.

Pozgin "Teopist Ta mpakTHKa - LieHTPaJbHUM KOMIIOHEHT, 1[0 J03BOJIsIE KOPUCTYyBa4yeBi o6paTH TeMaTHy-
HUH MOAYJ/b J1/151 BUBYEHHS a60 MPAaKTUKH.

Puc. 3. To10BHUM eKpaH
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[lo 3aBepiIeHHI0O HABYaHHSA KOPUCTYBA4Y MOXe NPOIJISAHYTH CTATUCTUKY LOZ0 NpOrpecy HaBYaHHs.
Cratucrtuka (puc. 4) ta [Iporpec (puc. 5) - Bidyanizanis focsarHeHb kopuctyBada. TyT Bijo6paxkeHo Ipo-
rpec BUBYEHHS, a TAKOX rpadik NpaBUIbHUX BiJITOBilell HA TECTH, OPraHi30BaHUM MO AHAX THKHS.

Mporpec

CTATHOTHHE CTaTucTHHa

CHmHYTR nporpec
CHMHYTH Nporpec

Puc. 4. CraTucTHKa Puc. 5. IIporpec kopucryBaua

KopucTyBay Mae MOXK/IMBICTb CKUHYTH BCIO CTATUCTHKY 3a Z0MIOMOro0 KHomnkH "Creptu nporpec”. [licas ii
HaTHCHEHHS 3'ABJSIETHCA AiasoroBe BiKHO (puc. 6), 110 MONepe/pKa€e NPO BTPATY BCiX 3i0paHUX JaHUX.

Bupganutu nporpec
C.

Bu aiicHO BaxkaeTte BUAANUTH BECb

3nobyTum nporpec?

CkacysaTu Bupanutu

Puc. 6. [lonepe:xeHHA Npo BUJa/IeHHA JAHUX

Y posgaini "Teopis" po3Miujena kHonka FAQ, HATUCHYBIIU Ha SIKY, KOPUCTYBauy BiAKPUBAETbCS JAia/loroBe
BikHO (puc. 7) i3 3arasibHoOl0 iHopMali€lo Mpo AoAaTOK. TakoXK TYT NpeACcTaBJAeHUN CIIUCOK po3AiaiB Teopii
(puc. 8).

KoxxeH KOHKpeTHHUH po3/ia Teopii BK/I0OYa€E B cebe JOK/IaAHUNA ONKC TEMH, a TAKOXK KHOIKY [iJ1F BifAcTe-
»KEHHs 0COOUCTOr0 NpOoTrpecy KOPUCTyBaya B ONlaHyBaHHI MaTepiany (puc. 9).

38 Inghopmayiiini mexnonozii ma cycninecmeo. Bunyck 5 (11). 2023
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Poagin Teopii

FAQ Po3zain Teopil

Jakputn

Puc. 7. Po3gin Teopis Puc. 8. Indpopmariisa npo 3acToCyHOK

¥ BBeOeHNH B COPTYBANHIER BOTABKAMN

Puc. 9. YacTuHa nipounecy TeCTyBaHHA i3 NOSICHEHHAM

Information Technology and Society. Issue 5 (11). 2023
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Y posgini "[IpakTuka” TakoXX 3HaX0AUTHCA KHONKA FAQ, BizkpuBawuu Ky KOpUCTyBay 3HOBY 3yCTpiva-
€ThCA 3 JiiasioroBuM BikHOM (puc. 10) Ta orpumye iHdopmMaLiro npo goxaTok. OKpiM TOro, TyT NpeCcTaBIeHO
CHMCOK MPAaKTUYHHUX TECTIB, 1[0 BiAnoBiAgaoTL TeMaM Teopil (puc. 11).

FAQ Pozain MpakTaxke

Puc. 10. [IpakTH4yHi TECTH Puc. 11. Inpopmanisi npo 3acCTOCyHOK

KorkHe 3aBJjaHHS B TeCTax MiCTUTh NUTAaHHs, TPU BapiaHTH Bignosizi Ta kHonky "/lani" (puc. 12).

BSHHA BCTEBRAMP c'."-':.:L'F

Puc. 12. YacTuHa nponecy TeCTyBaHHA

[licsis 3aBeplLIeHHA TeCTYBaHHA KOPUCTyBad OTPUMYE 3BIT i3 BKa3iBKOI Ha NpaBWJIbHI Ta HelpaBUJIbHI
BignoBizi. /lofaTKOBO [0 KOXXHOI IOMUJIKOBOI BiZINOBiAi HaZA€TbCA NOSICHEHHS 3 IPaBUJIbHUM apryMeHTY-
BaHHSAM (puc. 13).
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PesyneTar

Puc. 13. Pe3ysibTaTl TECTyBaHHS i3 NOAACHEHHAM

BHCHOBKHM 3 JaHOTO AOC/IiAKeHHA Ta IepCHeKTHBH NOAaJ/IbIIUX PO3BiA0K y AJaHOMY HanpaMi. Kitodo-
BOIO OCOGJIMBICTIO 3aCTOCYHKY € Horo mifxiz 1o HaB4yaHHsA. 06’'€JHaHHS TeOPeTUYHOI0 MaTepiaay 3 NpaKTHY-
HHUMM BIIpaBaMH [Jl03BOJISIE KOPUCTyBayaM IVIMOIe PO3YMITH KOHIEMNLii aITOPUTMYy Ta HaOyTH NMPaKTUIHUX
HaBHUYOK HOT0 3acTocyBaHHA. CTaTUCTHUKA B 3aCTOCYHKY He JIMIlIe BiloOpakae piBeHb JOCATHEHb KOPUCTYBa-
4a, aJle ¥ CJIYXKUTb BaXKJIMBUM IHCTPYMEHTOM CaMOaHaJli3y Ta CaMOB/OCKOHaJIEeHHS, J0NIOMaraloi KOpUCTy-
Bayy MaKCMMaJbHO e(peKTHBHO BUKOPHUCTOBYBATH CBil Yac Ta pecypcH.

AHJIpOiZ-3aCTOCYHOK NPOTECTOBAHO Ta BIPOBA/PKEHO B HaBYa/IbHUM npolec [loMTaBCbKOTO yHIBEPCUTETY
€KOHOMIKHU Ta TOpriBJi A/ 3,00yBaviB 0CBiTH cneliaabHOCTi «KoMI'IoTepHi HayKu». Y noAa/blioMy MJ1aHy-
€TbCSA MOT0 YA0CKOHA/TIeHHs IIJIAXOM PO3LMpeHHs QyHKIioHaLy A/ BUKJIaJada. 30KpeMa, MOXKJIUBICTb KO-
pUTYBaTH YM 0AABaTH 3aBJaHHS.
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