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PEDEPAT

KBamigixkamiitna po6ora Oakanaspa: 94 ctopinku, 14 mamoHkiB, 1 101aTOK,
25 mxepen.

Meta podoTH — po3poOKa IHTEPAKTUBHOTO TPEHa)KEpa IMam'siTi, OCHOBHUM
3aBJIaHHSM SIKOTO € PO3BUTOK KOPOTKOYACHOI 30pOBOi MaM'ATi Ta 3AaTHOCTI JO
BIJITBOPEHHS MOCIIJIOBHOCTEN Yy JIITEd MOJOJIIOTO Ta CEPEAHBOTO AOLIKIIBHOIO
BIKY.

O0’eKT I0CTiTKEHHSI — METOJIM MPOEKTYBAHHS Ta TEXHOJIOT1 CTBOPEHHS
IHTEPAKTUBHOI'O TPEHAXKEpa Mam'siTi.

IIpeamet aocaiaeHHs1 — po3poOKa IHTEPAKTUBHOTO TPEHAXXepa Mmam'sTi.

MeToau aoc/aizKeHHsI — aHAI3 Ta y3arajlbHeHHs 1HQopMarlii mpo iICHyrY1
IHTEPaKTUBHI TPEHaXXepU Nam'siTi Ta BUMOTH [0 IHTEPAKTUBHOTO TpEHaXepa
nam'sTi; TEOPEeTUYHUN aHali3 Ta Yy3araabHeHHS 1HGOPMALIHHUX JKEpen 3
TEMaTUKH PO3POOKH J0 IHTEPAKTHUBHOTO TpPEHa)Kepa MHam'siTi; MOJEIIOBAHHSA Ta
POEKTYBaHHS 1HTEPAKTUBHOTO TPEHAXXepa Mmam'sTi.

Pe3yabTaTt podoTu:

- 3aMIPOTIOHOBAHO CTPYKTYPY IHTEPAKTUBHOTO TPEHAXEPA Mam'sITi;

- CIIPOEKTOBAHO IHTEPAKTUBHUHN TpEeHaXep mam'siTi;

- peai30BaHO I1HTEPAKTUBHHUN TpEeHa)Xep mam'saATi, 10 BIANOBIIAE
0COOIMBOCTSIM IIPEIMETHOIT 00JIACTi Ta BIAMOBIAAE MMOCTABICHUM 3aBIAHHSIM.

HoBu3na potoru:

- PO3pO0JICHO IHTEPAKTUBHUN TpEHAXep Mam'siTi, IO J03BOJIIE PO3BUTOK
KOPOTKOYACHOT 30pOBOi MaM'aATi Ta 3AaTHOCTI O BIATBOPEHHS MOCIIAOBHOCTEH Y
JITEH MOJIOAIIOTO Ta CEPEAHBOTO JOMIKIILHOTO BIKY;

- TIOKa3aHo, IO PO3pOOJICHUN 1HTEPAKTHUBHHUI TpPEHA)KEp MaM'ATi Ma€ He
TIIBKM TEOPETUYHE, a 1 MPAaKTUYHE 3HAUEHHs, 110 BPAaXOBYE BIKOBI OCOOIUBOCTI
niTe 3-8 poKiB, SIKMM JUHAMIYHO 3MIHIO€ CKJIAQJIHICTh 3aBJaHb BIJMOBIAHO 0
nporpecy AUTHHHU, 3a0€3MeuyloYd ONTHUMAalbHE HABAHTAXKEHHS ISl €()EeKTHUBHOTO

TpeHYBaHHSI KOPOTKOYACHOI 30pOBOi aM'ATi Ta BIITBOPEHHS MOCII1IOBHOCTE.



KarouoBi ciaoBa: inmepakmueHuil, mpenasdicep, mMpeHy8aHHA nam'smi,
b

NPOEKMYBAHHS, PO3POOKA, MeCm)8aHHsL.



AHOTAIISA

KBamidikarmiitna pobota OakamaBpa Mae HACTYMHI CTPYKTYypHI YaCTHHHU:
BCTYT, YOTUPH PO3IiIH, BUCHOBKH, CITUCOK BHKOPHUCTAHUX JDKEPEN Ta JOMATKH.
[TpoekT po3ropuyTo 3a nocunanusaM: https://brain-pecker.onrender.com/.

[Tepmmii po3ain «AHami3 TpeaAMETHOI 00JIacTi Ta OTJIST ICHYIOUUX PIIIEHB
MICTUTh OTJISII JIKEpes 3 MUTaHb OCOOJIMBOCTI MaM'sTi Ta METOMM ii TPEHYBaHHSI.
Takox po3AlT ONMUCYye BHUMOTH JI0 IHTEPAKTUBHOTO TpEHa)kepa mam'siTi, aHami3
ICHYIOUMX 1HTEPAKTUBHUX TPEHAXKEPIB IMaM'siTi, 3acO00M Ta TEXHOJOrl s
pPO3pOOKK TpeHakepa Mam'siTi Ta OIS BUKOPUCTOBYBAHUX TEXHOJOTIH IS
PO3pOOKH.

Hpyruii  po3nin  «AHami3 BHMOT Ta TIPOEKTYBaHHS I1HTEPAKTUBHOTO
TpeHaXKepa»  CKIAJaeTbcs 3  HACTYNHUX  migposaums:  «Dopmanizaiis
(GYHKIIOHANPHUX Ta HEPYHKIIOHAJbHUX BUMOD», «Po3pobka apxiTekTypu
TpeHaxkepa», «MojenoBaHHsI OCHOBHHUX KOMIIOHEHTIB CHCTeMH», «Buoip
THCTPYMEHTAJIbHUX 3aC001B Ta TEXHOJOTIH PO3poOKN» Ta « BUCHOBKU 10 pO3ILITY».
[licns npeTaJibHOrO aHamizy Yy JIaHOMY poO3AuIl  OyJlo CIPOEKTOBAaHO BECh
HEOOX1MHUN (YHKI[IOHAN TpEHaXXepy, SKUW BIAMOBIAE€ CYYaCHUM KPHUTEPIIM
po3poOku Tpadiuaux iHTEp(PEiCIiB KOpHUCTyBaya, TaKOXK 3MOJEIHOBaHI MPOIECH
SKi BUHUKAIOTh BiJl 4ac B3aeMOJIii KOPUCTyBaua 3 TPEHAXKEPOM Ta TpEHaxepa 3
CEPBEPOM.

Tpetiit po3ain «Po3poOka IHTEpaKTUBHOTO TPEHAXKEPA MaM'aT1» CKIaAa€eThCs
3 sty po3auiB: «IlocTaHoBKa 3a7adi po3poOkuy», «Peaizallis KOpUCTYBaI[bKOTO
iHTepdeiicy», «Peanizaliis JOTIKM TpEeHaXKepa Ta aJrOpPUTMIB TPEHYBAaHHS MaM'AT1»,
«IlepcnexTuBu posmupeHHs (yHKioHaTy: MoXIHBa iHTErpamis 3 CHCTeMaMu
30epiraHHsi JaHux» Ta «BUCHOBKM A0 poO3AUTy». Y JaHOMY pO3IUIy OyJo
MOCTABJICHO 3aJadyy TMPOEKTYBaHHA Ta pPO3POOKH, HABEACHO JIeTajlbHE
OOTPpYHTYBaHHSl aKTyalbHOCTI TmpoOsiemu. IlpoBeneHuit aHami3 METOMIB Ta
IITOPUTMIB Il TMPOEKTYBAaHHS Ta pO3POOKKM TpeHaxXepy 13 AOCHIKYBaHOI

npeaMeTHOI 00JIacTi J0Ka3zye MpaBWIIBHICTh iX BHUOOpPY, a caMme: MNporpamMHUi



7

iHCTpyMeHTapii, mo Bkiatoudae Node.js, Vite, TypeScript, CSS, HTML Ta Pixi.js,
o0MpaBcs 3 ypaxyBaHHSIM OCOOJMBOCTEH BeO-KiIieHTa Ta XOCTHUHTY. OCTaHHIM €
po3ain « BUCHOBKY 0 PO3ALITY».

YerBeptuit po3min «TecryBaHHS, BOPOBA/)KEHHS Ta MEPCIEKTUBU
PO3BUTKY» CKIIQJIA€ThCSA 3 T'SITH pO3aUIiB: «MeTtoau Ta pe3ysbTaTh TECTYBaHHS
TpeHakepa», «lHCTansmis Ta po3ropTaHHS MNPOTPAMHOTO MPOIYKTY», «OIliHKA
e(pEKTUBHOCTI  TpeHaxkepa», «MOXIMBOCTI  TOJANBIIOTO  PO3BUTKY  Ta
BJIOCKOHAJICHHs». TpeHa)xep MPOUIIOB Ps/l TECTOBUX BHUIPOOYBaHb HA TPEIMET
BUSIBJICHHSI TIOMUJIOK Y TIPOEKTYBaHHI Ta peamizaiii. [lepeBipka miarBepaunia
BIIMOBIAHICT BUMOTaM  (PYyHKIIIOHAJIBHOCTI, HaJIMHOCTI, MOOUIBHOCTI Ta
3pY4HICTIO BUKOpUCTaHHA. HaBeneHi mepcrnekTuBy po3BUTKY. OCTaHHIM € pO3Ail

«BHCHOBKH J10 pO3ALTY».



ABSTRACT

Bachelor qualification work has the following structural parts: introduction,
four chapters, conclusion, list of references and appendices. The project was
launched as quickly as possible: https://brain-pecker.onrender.com/.

The first chapter “Analysis of the subject area and review of basic solutions”
contains a review of the nutritional features of memory and methods of training.
This section also describes the capabilities of an interactive memory simulator, an
analysis of existing interactive memory simulators, features and technologies for
developing a memory simulator, and a review of the developed technologies for
development.

The second chapter “Analysis of the possible design of an interactive
simulator,” consists of the following subsections: “Formalization of functional and
non-functional features,” “Development of the architecture of the simulator,”
“Modeling of the main system components”, “Selection of instrumental features
and development technologies” and “Innovations before division”. After a detailed
analysis of this section, all the necessary functionality of the simulator was
designed, which meets the current criteria for the development of graphical
interfaces of the user, as well as modeled processes such as alarm occurs during the
interaction between the user and the simulator and between the simulator and the
server.

The third chapter "Development of an Interactive Memory Trainer," consists
of five sections: "Problem Statement of Development," "Implementation of the
User Interface," "Implementation of Trainer Logic and Memory Training
Algorithms," "Prospects for Functionality Expansion: Possible Integration with
Data Storage Systems," and "Conclusions to the Chapter." This chapter sets out the
task of design and development and provides a detailed justification for the
relevance of the problem. The analysis of methods and algorithms for the design
and development of the trainer in the studied subject area proves the correctness of

their choice, namely: the software toolkit, which includes Node.js, Vite,
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TypeScript, CSS, HTML, and Pixi.js, was chosen taking into account the specifics
of the web client and hosting. The last section is "Conclusions to the Chapter."

The fourth chapter "Development, testing and work with a web application
for automatic aggregation of banking data" consists of six sections: "Rationale for
choosing a database and web application development tools", "Web application
development"”, "Web application testing", "Web application Installation and
deployment", "Development perspectives". The web application has passed a series
of tests to identify errors in design and implementation. The inspection confirmed
compliance with the requirements of functionality, reliability, mobility and ease of
use. Prospects for development are given. The last one is the section "Conclusions
to the section".

The fourth chapter, "Testing, implementation, and development prospects",
consists of five sections: "Methods and results of trainer testing", "Installation and
deployment of the software product", "Evaluation of trainer effectiveness", and
"Opportunities for further development and improvement"." The trainer underwent
a series of tests to identify errors in design and implementation. The verification
confirmed compliance with the requirements of functionality, reliability, mobility,
and ease of use. Development prospects are presented. The last section is

"Conclusions to the chapter",
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IHHEPEJIIK YMOBHHUX CKOPOYEHbD

APl — npuxmagauii nporpamuuii iHTepdeiic (iHTepdelic mnporpamyBaHHS
3aCTOCYHKIB)

CSS — kackagni Tabnuiil CTHIIB (MOBa CTHIIIO CTOPIHOK, II0 BUKOPHUCTOBYETHCSA
JUTS OIIMCY TXHBOTO 30BHIITHBOTO BUTJISIY)

HTML - w™moBa TinepTEeKCTOBOi PO3MITKH (CTaHAAapTHU30BaHa MOBa PO3MITKH
JOKYMEHTIB JUIs IEperisiiy BeO-CTOPIHOK y Opay3epi)

HTTPS — nporokon mepeaadi JAaHUX, 10 BUKOPUCTOBYETHCS B KOMITFOTEPHHUX
MepeKax.

JSON — JavaScript Object Notation (TekctoBuil (hopMaT OOMIHY JAaHUMHU MIXK
KOMIT'TOTepaMM )

Node.js — mporpamna miatdopma, moOyaoBaHa Ha pyIrieBi V8, Mo MepeTBOPIOE
JavaScript Ha MaIIMHHUYN KOJ; BUKOPUCTOBYETHCS JIJIs1 pO3pOOKH BE0O-3aCTOCYHKIB

Pixi.js — 616mioTeka JavaScript nis crBopenns 2D rpadiku st BeO-caiiTiB Ta irop

TypeScript — MoBa nporpamyBanHs, po3pobieHa Microsoft, 10 € HaAMHOKHHOIO
JavaScript Ta 10/1a€ cTaTUYHY THUITI3AIlIF0

URL - yHidikoBaHMIl MOKaXYHUK pecypcy (CTaHAapTU30BaHA ajapeca MEeBHOTO
pecypcy B IHTEPHETI)

Vite — iHCTpyMeHT 30ipku (PpoHTEHIy, KM Mae Ha METI OyTH MIBUAIIMM Ta
JIETUINM JIJIsl Cy4acHHUX BEO-TIPOEKTIB

bJ1 — 6a3u gjanux



BCTYII

CydacHuil  pO3BUTOK 1H(POpPMAIITHMX TEXHOJOTIH BIOKPUBAE HOBI
MOJIMBOCTI  JUIsl CTBOPEHHS I1HHOBALIMHMX OCBITHIX Ta PO3BUBAIOYUX
iHCTpyMeHTIB. OcoOJIMBO aKTyallbHOK € po3poOka 3aco0iB, CIPSIMOBAaHUX Ha
CTUMYJISILIIF0 KOTHITUBHMX (YHKIIH y JITE€HM MOJOIIIOTO BIKY, Cepea SKHX
KITFOUOBE MiCIle 3aiiMae po3BUTOK mam'siti [4, 16]. [lam'aTh € OCHOBOIO ISl BCiX
HaBYAJIbHUX TMPOLECIB, a 11 LUIECHPSIMOBAHUN PO3BUTOK Y MOIIKUIBHOMY Bl
CIIpUs€ Kpalli aganTaili J0 MIKIIBHOTO HABYaHHS Ta YCHIIIHOCTI B IIJIOMY.
TpanuiiitHi METOAM TPEHYBAaHHS MaM'ATI YacTO BUMAararTh 3HAYHUX 3YCUJIb Ta
MOXXYTh OyTH HEJOCTaTHhO NPHUBAOIMBUMHU s AiTell. Tomy icHye morpeba y
CTBOpPEHH1 IHTEPAKTUBHUX Ta ITPOBHX 1HCTPYMEHTIB, 5IKi 0 e(peKTHBHO 3adyyanu
JUTEN 70 Mpoliecy TPeHYBaHHS Mam'siTi, poOJIsiud HOTO I[IKaBUM Ta MOTHBYHOUYHM.

AKTyaJbHiCTh TeMH. P0o3poOKa IHTEpAKTUBHUX TPEHAXKEPIB MaM'aTi s
JITel € akTyaJlbHUM HampsSMKOM Yy CydacHId mejarorimi Ta iHGopMaiiHuX
TexHoJoTisIX. Lle mo3Boisie moeaHaTH HaBYAIBHUMA TPOIIEC 3 IrpoBOI0 (POPMOTO, 110
€ HauouIeII e(peKTUBHUM IJisi JiTeld JomkiasHOoro Biky [16, 17]. CtBOpeHHS
TaKoro TpeHakepa, aanTOBAHOI'O O BIKOBUX OCOOJIMBOCTEN Ta MCHUXOJIOTIT A1TeH
3-8 pokiB, MO3BOJIUTH HE JUIIE €(PEKTUBHO PO3BHBATH KOPOTKOYACHY 30POBY
naM'aTh Ta 3AaTHICTH JO BIATBOPEHHS MOCTIOBHOCTEW, a W MIJBUINUTH iXHIO
3aI[lKaBJIEHICTh Y HAaBUYaHHI. AKTYaJbHICTh TAKOX ITIJIKPECITIOETHCS MOTPEOOI0 y
JOCTYITHUX Ta €()EeKTHUBHUX 3ac00ax IS JTOMAITHBOTO BHUKOPUCTAHHS, SIKI OAaThKH
MOXYTb JIETKO IHTETPYBAaTH B TIOBCSKICHHY PO3BUBAIOUY JiSUTHHICTH TUTHHH.

O0'exkT A0CTiIKEHHI — METOJM MPOEKTYBAHHS Ta TEXHOJIOTII CTBOPECHHS
1HTepaKTUBHUX BEO-10aTKIB JJIsl PO3BUTKY KOTHITUBHMX 3110HOCTEH.

IIpenmer nociigxeHHss — po3poOKa 1HTEPAKTUBHOTO TpPEHakepa Mmam'sTi
JUTst miTei 3-8 poKiB.

MeToau aoc/aizKeHHsI — aHAII3 Ta y3arajlbHeHHs 1HQopMarlii mpo iICHyrY1
METOJMKHU TPEHYBAHHS MaM'siTi Ta IHTEPAKTUBHI JOJIaTKH; TEOPETUUHHUM aHAI3 Ta
y3arajJibHeHHS  1HQOpMAIiiHUX JKepenl 3 TEeMaTuKu BeO-po3poOKku  Ta

INPOEKTYBaHHS KOPUCTYBAlIbKUX 1HTEp(EICiB; MOJENIOBAHHS Ta MPOEKTYBAHHSA
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apXxiTEeKTypu BeO-10/1aTKIB, a TAKOX TECTyBaHHs (PYHKI[IOHAJIBHOCTI Ta 3pYYHOCTI
BUKOPHUCTAHHSL.

Mera i 3agaui gocaimkennsa. Meroro kBamidikamiitHoi poOoTn OakamaBpa
€ po3poOKa 1IHTEPAKTUBHOTO BEO-TpeHa)xkepa Mam'siTi, KU COPUITUME PO3BUTKY
KOPOTKOYACHOT 30pOBOi MaM'aATi Ta 3AaTHOCTI O BIATBOPEHHS MOCIiAOBHOCTEH Y
JITEeH MOJIOAIIOTO Ta CEPEAHBOTO JOMIKIILHOTO BIKY.

3aBanaHHs JocJikeHHsi. [ MOCATHEHHS TIOCTaBICHOI MeTH OyIo
c(hopMyIILOBAHO Ta BUPIIICHO HACTYITHI 3aBJaHHS:

- TPOBECTH aHaJI3 MPEIAMETHOI 00JIacTi, BKIIOYAOUYd OCOOJMUBOCTI TUTSIYO1
naMm'sTi Ta ICHYIHOYl METOAM 1 TPEHyBaHHS, a TaKOX OIS ICHYHYHX
IHTEPaKTUBHUX PILLICHb;

- BHU3HAYUTU (PYHKIIOHAIbHI Ta He(QYHKLIOHAIbHI BUMOTH JI0 TPEHaXepa,
PO3pOOHTH HOTO apXITEKTYPy Ta 3MOJETIOBATH OCHOBHI KOMIIOHEHTH CHCTEMU;

- o0paTd onTUMaJbHI IHCTPYMEHTAJIbHI 3acO0M Ta TEXHOJOTIl s
pPO3pOOKH IHTEPAKTHBHOTO BEO-10AATKY;

- pealli3yBaTh KOPHUCTYBAallbKUIl 1HTEpdeiic, iIrpoBy JIOTIKY Ta aarOpUTMU
TpPEeHyBaHHS NaM'sITi, 3a0€3MEUNBIIN aIallTUBHICTh Ta 3pYYHICTh BUKOPUCTAHHSI,

- 3IIACHUTH TECTYBaHHS PO3POOJIEHOTO TpeHaxepa Ha (DYHKI[IOHAILHICTD,
CTaOUIBHICTh Ta 3py4HICTh BUKOPUCTAHHA Ha PI3HUX IIaTPOpMax Ta MPUCTPOSX;

- OIIHUTH €(PEKTUBHICTh TPEHakepa IIOJ0 PO3BUTKY MaM'aATi y JITEH Ta
BU3HAYUTH MEPCIEKTUBHU MOIAJIBIIIOTO PO3BUTKY MPOEKTY.

HaykoBa HOBU3HA OJlep:KAHUX Pe3yJabTATiB:

- po3poOJieHO aJanTHUBHUI I1HTEPAKTUBHUN BeO-TpeHa)xep MaM'saTi, MO0
BpaxoBy€ BIKOBI 0COOJMMBOCTI miTeld 3-8 pOKIB, SKUH JUHAMIYHO 3MIHIOE
CKJIQ/IHICTh 3aBJaHb BiAMOBITHO 10 POTPECY TUTHHH, 32a0€3MeUy0Yr ONTUMAIbHE
HaBaHTa)XCHHA ISl €()EKTUBHOTO TPEHYBAaHHS KOPOTKOYACHOI 30pOBOi Mam'sTi Ta
BIJITBOPEHHSI TIOCJTIIOBHOCTEM;

- TOKa3aHo, IO 3aCTOCYyBaHHS TexHoJorik Pixi.js Ta TypeScript mo3Bosise
CTBOPUTH BHUCOKOIIPOIYKTUBHUN Ta THYYKHH BEO-I0JATOK, sKHK 3abe3meuye
IUTaBHI aHIMalli Ta cTabuTbHy POOOTY Ha PI3HUX MPUCTPOSX, IO € BAXIUBUM IS

ITPOBUX PO3BUBAIOYUX JOJATKIB JIsI TITEH.
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IIpakTuyHe 3Ha4YeHHs] oOJep:KaAaHMX pe3yJbTarTiB. Po3pobOnenmii
IHTepaKTUBHHUI TPEHAXXEP MaM'ATi Ma€ MPAKTUYHE 3HAUCHHS SK IOCTYIHHHA Ta
e(peKTUBHUI IHCTPYMEHT Il OaThKIB Ta MEAaroris, 110 A03BOJISE Y irpoBiil hopMi
pO3BUBATH KOTHITHBHI 3ai0HOCTI aitei. [lporpamHuii mpoaykT Moxke OyTH
BUKOPDHCTAaHUN Yy JOMIKUIBHUX 3aKiafax Ta BAOMAa I IIJIECIPSIMOBAHOTO
TPEHYBaHHS 30pOBOi MaM'ATi, a MPOJAEMOHCTPOBAHI MIAXOIU 10 peaizallli MOXYTh
OyTH 3acTOCOBaHI JyIsl pO3POOKH THIIMX PO3BUBAIOYNX BEO-10/IaTKIB.

Anpobanis pe3yJabTaTiB 0aKaJaBpPChKOI KBaJi(ikauiifHoi podoTw.
OnepkaHl pe3ysbTaTH, BKJIIOYAIOYU PO3pOOJICHUN BeO-10/1aTOK, MOXYTh OyTH
BUKOPHCTaHI JJIs YJOCKOHAJCHHS METOJWK Ta 1HCTPYMEHTAapilo NJsi CTBOPECHHS
IHTEPaKTUBHUX OCBITHIX Ta PO3BHBAIOYMX BeO-10/aTKiB. TpeHaxep AOCTYMHUN
JUTsl BUKOPUCTAHHS 32 TOCWIIaHHAM: https://brain-pecker.onrender.com/.

Crtpykrypa. Po6oTa ckiagaeTbes 31 BCTYMy, YOTHPHOX PO3/ILIIB, BUCHOBKIB,
CIIMCKY BUKOPUCTAHUX JpKepen Ta goaaTkiB. KBamidikariitHa poboTa OakanaBpa

cKJIaaaeTses 3 94 cropinku, 14 mamoHkiB, 1 gogaTok, 25 mxepern.



