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AHHOTALIMSA

Hunnomnas paboma, 81 cmpanuya, 12 mabauy, 10 urrocmpayui, 2
npunodicerus, 30 ucmoyHuKos.

Knouesvie cnosa: MOBUJIBHOE TIPUJIOXEHUE, ESP-32, YIIPABJIEHUE
MUKPOKOHTPOJUIEPOM, IOT, FLUTTER, T'OJIOCOBOE YVIIPABJIEHUE,
JIOKAJIN3ALIMAA.

Obvexmom uccredosanus sA6isiemcs Tpouecce pa3paboTku  MOOMIBHOTO
MPWIOKEHUS JIs1 yIIpaBieHUss MUKpOKOHTpoJuiepoM ESP-32 yepes GecripoBoiHOM U
IIPOBOJHOMN UHTEP(]ENCHI CBA3U.

Ilpeomemom uccnedosanus A61110mMcse TEXHOIOTHUH U METOJIbl B3aUMOJICUCTBUS
MOOWMJIBHBIX YCTPONCTB C MHUKPOKOHTPOJUIEpAMU, a TAKKe CHOCOOBI MOBBIIICHUS
yA00CTBa UCIOIL30BaHUS U MPOU3BOJUTEILHOCTH MOOUIIBHBIX TTPUIIOKEHUH B cepe
loT.

L]envro pabomul aenaemcs pa3padoOTKa U peain3aius MOOMIBHOTO MPUIIOKEHUS,
o0ecrneunBaloNIero ynpaBjieHue MUKpOKOHTposuiepoM ESP-32 ¢ BO3MOXHOCTBIO
MacITabupyeMoro TMPUMEHEHHUS B OBITOBBIX M MPOMBINIJICHHBIX CHCTEMax
aBTOMAaTH3aIINH.

Memoodamu uccnedosanus A6AAOMCSA AHAIU3 COBPEMEHHBIX TEXHOJIOTUH
unrepHera Bemieit (IoT), cpaBaenue uutepderico csazu (Wi-Fi, USB, Bluetooth),
BBHIOOP TEXHOJIOTMYECKOTO0 CTeKka pa3paboTku (B YaCTHOCTH, MCIOJIb30BAHUE
dpeitmBopka Flutter), mpoekTupoBaHue apXUTEKTypbl MOOWIIBHOTO MPHUIOKEHUS,
peanu3aiusi IOJb30BaTEILCKOTO HWHTep(deiica M CcepBEepHOM YacTH, a TaKke
MpoBeJeHNE (PYHKIIMOHAIBHOTO ¥ HATPY30YHOT'O TECTUPOBAHUSI.

Ilonyuennvie pesynomamsl u ux HoeusHa: B Xoje BBINOJIHEHUS IUILIOMHON
pabotel  ObUIO  pa3paboTaHO  MOOWJIBHOE  MPWIOKEHWE JJIsi  YNpaBJeHUsA
Mukpokontposuiepom ESP-32, obecnieunBaroiee B3anMoeicTBre kak yepe3 Wi-Fi,
tak u uepe3 USB. Ilpunoxxkenune peanmuszyeT TroJIOCOBOE yMpaBiieHHE, o0i1amgact
BCTPOCHHOW CHUCTEMOM JMHAMHYECKOW JoKamu3auuu (PyCCKUM, aHTIUNCKHM,
apaOCKHil S3bIKM) W TPEJOCTABISIET BO3MOXXHOCTb YIPABJICHUS CBETOBBIMHU

adpexramu Ha MUKpOKOHTpoJuiepe. Oco0oe BHUMaHUE yICJICHO CO3IaHUI0 YI00HOTO
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W WHTYUTUBHO TIOHSATHOTO TMOJb30BaTeabckoro wuHTepdeiica. [IpoBenéHnnie
(GyHKIIMOHATBHBIE W HArPy30YHBIC WCIBITAHUS TOATBEPAMIA CTAOMIBHYIO padoTy
MIPUJIOKEHUS, IPU ITOM BpPEMS OTKIIMKA IIPU Iepefadye koMana cocrasisuio oT 300 go
500 wmc. HoBuzHa pa3paboTkm 3aKiOYaeTcss B KOMIUIGKCHOW HMHTETpaIluu
MYJIBTUSI3BIYHOTO HMHTEp(eiica U ToJ0COBOrO YIpaBiCHUS B €IMHOM MOOWJIHHOM
pEUIeHN, OPUEHTUPOBAHHOM Ha B3anuMoiercTBue ¢ loT-ycTporicTBamu.

Hocmoeepnocms mamepuanod u pe3yibmamos OuniomMHou pabomul: Bcee
npuBeAEHHBIE B pabOTe pacu€Tbl, OMUCAHUS M OKCIIEPUMEHTAJIbHBIE PE3YJIbTAThI
SBJITFOTCSL  JIOCTOBEpPHBIMHA. PaboTa  BBEITIOJIHEHA AaBTOPOM  CaMOCTOSTEILHO.
3aMMCTBOBAHHBIE TEOPETUUECKHE U METOIOTOTMYECKHUE MOJIOKEHUS COMPOBOXKAAIOTCS
KOPPEKTHBIMU CChUIKAMU HAa COOTBETCTBYIOIINE UCTOUYHHUKH.

Obnacms  803MOJHCHO20 — NPAKMUYECKO20  NpUMEHEeHUs:  pa3padOTaHHOE
IIPUIIOKEHHUE MOXKET MCITOJIB30BaThCS JJIs yIipaBieHus loT-ycTpoiicTBaMu B cucTeMax
«YMHOTO J0Ma», O00pa3oBaTeIbHBIX MPOEKTaX, JIAOOPATOPHBIX YCTAaHOBKaX U B

HpOMBIHIJ'IGHHOﬁ ABTOMATHKCE.



AHATALBIS

Hvinnomnas paboma, 81 cmapounka, 12 maobaiy, 10 intocmpaywiii, 2 0adamxi, 30
KDbIHIY.

Kniouasvia  cnosvi: MABIIIBHAE JAJATAK, ESP-32, KIPABAHHE
MIKPAKAHTPOJIEPAM, 10T, FLUTTER, T'AJIACABOE KIPABAHHE,
JIAKAJII3ALIBIA.

A6’ exmam dacnedasanus 3’syaseyya MPanC pacnparoyki MadiIpHara 1aiaTky
JUIsl KipaBaHHS MikpakaHTpojepam ESP-32 mnpa3 OecnpaBajHbld 1 IpaBajHbIA
1HTAIp(ENCHI CyBsI3I.

Ilpaomemam Oacneoasanus 3’aynsoyya TIXKHAJOTIL 1 METalbl Y3aeMaa3esHHS
MaOUIBHBIX MPBUIAJ] 3 MIKpAKaHTPOJIEpaMi, a TAKCaMa CTI0Ca0bI MABBIIIPHHSA 3PYYHACIT]
BBIKApBICTAHHS 1 TpaAyKIbIHACI MaOUIbHBIX nanatkay y chepsl [oT.

Mb>maii pabomul 3 ’syn5eyya pacupaloyka i praiizalbisi MadiIbHara 1aJ1aTky, aKi
3a0scneuBae KipaBaHHe Mikpakantposiepam ESP-32 3 marusimaciiro MaitabaBaHHs
JJ1s1 OBITABBIX 1 MPAMBICIOBBIX CICTAM ayTaMaThI3allbll.

Memaoami dacneoasanns 3’ayndioyya aHajl3 Cy4acHBIX TIXHAJIOTINA IHTIPHITY
pauay (IoT), mapaynanne inTIpdeiicay cysszi (Wi-Fi, USB, Bluetooth), BwiOap
TAXHAJIAriyHara CT3Ky pacrpanoyki (y HpbIBaTHACLI, BBIKApPbICTAHHE (PPEWMBOPKY
Flutter), mpaekTaBaHHE apxXiTAOKTYpbl HaAaTKy, pachpanoyka KapbICTalbHIIIKara
IHTIpdeiicy 1 cepBepHail 4YacTKi, a Takcama (yHKUbISTHaJIbHAe 1 Harpy3ayHae
TACTaBaHHE.

Ampuimanbis 6bIHIKI [ X Hagi3Ha: Y paMKax AbIIIJIOMHAN paboThl pacnpalaBaHbl
MaOUIbHBI JlaJjaTak Jjs KipaBaHHS MikpakaHTpojepam ESP-32) gxi maarpeiMiiBae
Vy3aemamzessnHe sk mpa3 Wi-Fi, tak 1 mpa3 USB. [lagatak ykirodae (yHKIIBIO
rajjacaBora KipaBaHHS, CICTAMY JbIHaMI4Hail Jakamizanbll (pyckas, aHriiickas,
apaOckasi MOBBI), a TakcamMa MardbIMacilb KipaBaHHS CBETJaBbIMI 3(eKTami Ha
MIKpaKaHTpoJepbl. AcoOHasi ¥yBara ObUla Hamag3eHa CTBApIHHIO 3pydyHara i
IHTYITBIYHA 3pa3yMeliara KapbICTalbHIlKara 1HTIpdency. DOYyHKUBITHATBHBIL 1
Harpy3auyHbls BbIIpabaBaHHI ManBEpA3UT CTAOUIBHYIO TIpally JdafaTKy 3 dYacam

BoAryky ¥ mexax 300-500 mc. HapizHa pacnpaiioyki 3akirodaeriia ¥ KOMIUICKCHAM
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IHTATpalbll MyJbTaMOyHara I1HTIpQeiicy 1 rajmacaBora KipaBaHHA Y aJ31HBIM
MabibHBIM panHHi A loT-nipeuta.

Hacmasepnacyv  mamapeisanay i ulHIKAy OvinaoOMHau —pabomsi:  Yce
npaJicTayJIeHBIs ¥ Mpallbl pasiiiKi, aricaHHi 1 BBIHIKI 3’ Aysrona nakinaaasimi. [pamna
BbIKAHAHA ayTapaM caMacTOMHa. 3alMCTBaHbIS TIAPATHIYHBIA 1 METaJalaridHblsg
naJlaXkd3HHI CyIpaBajpKarollia crackblIkaMi Ha aAlaBeHbIs KPBIHIIIBI.

Cepepa mazubimbix npaKmMulYHbIX YHCHIGAHHAY: AAJaTaK MOKa BBIKapbICTOYBaIIa
mis kipaBanHs loT-mpeutagami ¥ cicTaMax «pasymHara JoMay, aTyKalbliHBIX

MpacKTax, JabapaTOpPHBIX YCTAHOBAX 1 MPAMBICIOBAl ayTaMaThI3aIlbli.



ANNOTATION
Diploma work, 81 pages, 12 tables, 10 illustrations, 2 appendices, 30 references.

Keywords: MOBILE APPLICATION, ESP-32, MICROCONTROLLER
CONTROL, 10T, FLUTTER, VOICE CONTROL, LOCALIZATION.

The object of the study is the process of developing a mobile application for
controlling an ESP-32 microcontroller via wireless and wired communication
interfaces.

The subject of the study includes technologies and methods of interaction between
mobile devices and microcontrollers, as well as approaches to improving the usability
and performance of mobile applications in the 10T domain.

The aim of the work is to design and implement a mobile application that enables
control over an ESP-32 microcontroller, with the potential for scalable use in both
household and industrial automation systems.

The research methods include analysis of modern Internet of Things (lIoT)
technologies, comparison of communication interfaces (Wi-Fi, USB, Bluetooth),
selection of a suitable development stack (notably, the Flutter framework), architecture
design of the application, implementation of both the user interface and backend
components, and functional and load testing.

Results and novelty: As part of this thesis, a mobile application was developed
for controlling an ESP-32 microcontroller, supporting both Wi-Fi and USB
connections. The application features voice command control, a dynamic localization
system (supporting Russian, English, and Arabic), and the ability to manage lighting
effects on the microcontroller. Particular attention was paid to creating an intuitive and
user-friendly interface. Functional and performance testing confirmed the stable
operation of the application, with a command response time ranging from 300 to 500
milliseconds. The novelty of this work lies in the integration of multilingual support
and voice control into a single mobile solution tailored for 10T device interaction.

Reliability of materials and results: All calculations, descriptions, and

experimental results presented in the thesis are accurate. The work was carried out



independently by the author. All borrowed theoretical and methodological concepts
are properly cited.

Area of potential practical application: the developed application can be used for
controlling 10T devices in smart home systems, educational projects, laboratory

setups, and industrial automation.



