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[IPAT «IIBH3 «3AITIOPI3bKHNI IHCTUTYT EKOHOMIKU
TA ITHOOPMALIIMHUX TEXHOJIOI Ti»
Kadenpa (77.93.36.128) koM 1oTepHOT iHKEHEPIT
3ATBEPJIXVYIO (77.93.36.128)
3aBigyBau kadeapH,
7.€.H., JIO1I.

C.1. JleBunpkuii

P.

SABAAHHA

HA KBAJII®IKAIIMHY BAKAJIABPCEKY (library.econom.zp.ua)
JUITJTIOMHY POBOTY

Crynenty (77.93.36.128) rp. KI-228 , crerianbHOCTI 123« KoM rorepHa
1HXKEHePis»

Ky3emenko FOmnii OnekciiBHl

1.Tema: CTBODGHHH CHUCTCMH PO3YMHOTO OCBITJICHHS 3 iHTGDd)eﬁCOM KOpUuCTYBada

3aTBepAKeHa Haka3oM 1o 1HeTutyTy Ne 02-10 Bimg 27.01.2023 p.

2. TepMiH 31241 CTyAGHTOM 3aKiHYeHOi podoTH: 16.06.2023 p.

3. [lepenik nmuTaHb, M0 MiIATar0Th po3pooiri: (77.93.36.128)

1.

IIpoBecT aHa i3 mpeaMeTHOI 00JacTi 3 METOK BU3HAYEHHS OCHOBHHX

mapaMeTpiB MaOyTHLOI CUCTEMU;

3MIMCHUTH OIS aHAJIOTIB 3a TEMOIO JOCIIKEHHS,

3M1CHUTH aHaJIl3 BUMOT 0 MalOYTHHOI CUCTEMHU,

3M1CHUTH BUOIP Ta OOIPYHTYBAHHS IPOrPAMHO-aIapaTHOI0 CTEKY PO3POOKH

Ta BUKOPHUCTOBYEMHUX TEXHOJOTIN;

321iflCHPITPI IIPOCKTYBAHHA CUCTCMU,

3IMCHUTH OPOrpaMyBaHHs CUCTEMH;

3I[iﬁCHPITPI BIIPOBA/OKCHHA  CHMCTCMHM, HAJAIITYBAHHA Ta TCCTYBAHHA

CTBOPEHOI'0 MPOrPaAMHOI0 ONPOAYKTY;

OdopMUTH 3BITHIO JOKYMEHTAIIIO 32 PE3VIILTATAMU POOOTH.
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4. Kanengapuuii rpadik miIroToBKy KBasi(ikaliiiHoi 6akanaBpchKoi poOoTu

. [Tigmuc
OTOBHICTE KepiBHUKA PO
No . Tepmiau o rpadiky %, p p
3mict . MOBHY
erarny BUKOHAHHSI mianuc ;
' TOTOBHICTh
KepiBHHUKA
eray, aara
1. 30ip MpaKTUYHOTO MaTepially 3a TEMOIO 16.01.23-
kBasti(ikaliiiHoi OakamaBpchbKkoi poboTH 11.02.23
2. I arecrartis
I po3ain kBamidikamiitHoi 6akaniaBpcbKoi 30.03.23
poboTH
St II arecramis
II po3ain kBamidikamiiftHoi 6akagaBpCchKO1 27.04.23
poboTH
4. IIT arecrarrist
IIT po3min KBami(iKamiiHOT
po3Ai KEEUGHEH 25.05.23
OakasaBpChKOi pOOOTH, BACHOBKH Ta
peKoMeHallli, 101aTKu, pedepaT
(library.econom.zp.ua)
5. [Tepeipka kBamidikamiitHoi
6a1?a;a3p CBbKOT ((1))60T11l/1 Ha 15.05.23-
TABPCRYOLP 12.06.23
OPUTIHAIBHICTh
6. JloonpairoBaHHs KBasi(hiKaIiiiHo1
OakanaBpChKOi pOOOTH, MiATOTOBKA 29.05.23-
Npe3eHTallil, OTPIMAaHHS BIATYKY 12.06.23
KepiBHMKA 1 pereH3ii
7. [Tonepeaniit 3axuct kBasihikaiiHol
St tukcary 15.06.23
OakanaBpchKoi poOoTH
8. [Toaua xBamidikarmiiftHoi 0akaIaBpChKOi 3a 3 1IH1 10
pobotu Ha Kadenpy 3aXUCTY
9. axucT kBamidikaniiHoi 6akanaBpchbKoi
3axHCT ShNAINHED! SaIEBPore 23.06.23

poboTtu

JlaTta Bumadl 3aBIAHHA ................

KepiBnuk kBasiikariiitHoi

OakanaBpcbkoi poootu (dut.edu.ua)

3aBI[aHH$I OTpUMAaB 10 BUKOHAHHA

0. A. XKepebiioB

10.0. Ky3bmenko
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Ksamidikariitna 6akanaBpcbka poboTta mictuth 138 cropinok, 80 puCYHKIB,
JIeB’SITh JIICTUHTIB, OJWH J0JIaTOK, 17 616miorpadiyHUX MOCUIIaHb.

MeToto po60TH € CTBOPEHHS] CUCTEMH PO3YMHOTO OCBITJIICHHS 3 IHTEepdericom
KOpHCTYBaya 3 BUKOPUCTAHHSIM CY4aCHHUX BEO-TEXHOJIOT1H i MIKPOKOHTPOJIEPHUM
KEpYBAHHSIM.

OO0’ eKTOM JAOCTIIHPKEHHS € PO3yMH1 CUCTEMHU, 3aCTOCYBaHHS MIKPOKOHTPOJIEPY
Ta Be€O TEXHOJIOT1H JIsl CTBOPEHHS CyYaCHHUX MiJACUCTEM PO3YMHOIO JIOMY, 30KpeMa
CUCTEMU OCBITJICHHS.

[Tpenmerom nociipkerns € (library.econom.zp.ua) momaTok Aiss KOHTPOJIIO
Ta JUCTAHIIIMHOTO YIIPaBIIHHS OCBITICHHSM OYIUHKY.

Y  poOoTi mpoBeAEeHO  JCTalbHUNM  aHalli3  OpeAMETHOI  00JacTi
(essuir.sumdu.edu.ua) Ta ormsm Cy4acHMX aHaNOTiB. BusBieHo, mo po3poOka
CHUCTEMH PO3YMHOTO OCBITJICHHS JJIs )KUTJIOBUX OYAMHKIB Ta TPOMAJICHKUX OYyIiBIIb
€ JOUUIBHOIO, a TeMa aKTyaJbHOW. 31HCHEHO BUOIp TPOrpamMHO-anapaTHOTO
KoMIuIeKcy. Po3po0ieHo cxeMy MailOyTHBOI CUCTEMH, 3/1HMCHEHO MPOEKTYBAHHSI
MOJIeIl TIPeAMETHOI 00J1acTi, MporpaMyBaHHs CYTHOCTEH Ta ajlropuTMIB Ha 0asi
KJIIEHT-CEpBEpHOI  apxXiTekTypu. IIpOeKT peami3oBaHO 3a JAOIMOMOIOI TaKHX
saco0is, sk (library.econom.zp.ua) HTML, CSS, JavaScript, React, Node.js,
Express.js, 1 MySQL. A Takox 3aaisitHo MikpokoHTposep ESP32 3 BukopucTanasm
0e31poToBOT MepexeBoi TexHoorii Wi-Fi.

[Iporpamuuii MpOAYKT € 3pyYHUM y BHUKOPHCTAHHI, Ma€ MPUBAOIUBUN Ta
IHTYITUBHO 3po3yMinuii iHTepdeiic xopuctyBaya. CucTema 03BOJISIE KEpyBaTU
OCBITJICHHSIM OyJMHKY JTUCTaHIINAHO. Jlae MOXJIMBICTh TJIaHYBaTU YBIMKHEHHSI Ta
BUMKHEHHS OCBITJICHHS Y KIMHATaX B 3aJaHUM 4Yac, a TaKOXK MEPerysaaTH i1CTOPI0

Ta CTaTUCTUYHI JaH1 I10JI0 TPUBAJIOCTI BUKOPUCTAHHS CBITJIA Y TIEBHUHN TIEPI1OI.

WEB APP, SMART LIGHTING SYSTEM, loT, MCU ESP32, JAVASCRIPT,
HTML, CSS, REACT, NODE.JS, EXPRESS.JS, MYSQL
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[TEPEJIIK YMOBHUX ITO3HAYEHB, (ekmair.ukma.edu.ua) CKOPOUYEHD,

TEPMIHIB

CkopoueHHs [ToBHa Ha3Ba [losicHeHHs/mepekay
b/l baza ganux
Inc InTenexryanpHa
iH(opMariiiina cuctema
IC [aTerpanpHa cxema
MK MikpoKoHTpoJiep
MII Mikporporiecop
CYB/J Cucrema yrnpaBiiHHA
0azamu JaHUX
ADC Analog to Digital Converter | AnanoroBo-1mdpoBuii
MIEPETBOPIOBAY
AJAX Asynchronous JavaScript | ACHHXpOHHHI OOMiH JTaHUMHU
and XML MiX BeO-Opay3epom 1 BeO-
(ekmair.ukma.edu.ua) CepBEPOM.
API Application Programming  |IaTepdetic mpuKIIaIHOTO
Interface pOrpaMyBaHHS
CPU Central Processing Unit [{eHTpansHUii mporecop
CSS Cascading Style Sheets Kackamni TaOmuIli CTHIIIB
(eprints.library.odeku.edu.ua)
CISC Complex Instruction Set [Ipotecop 3 moBHUM HAOOpOM
Computer xomawn (lib.pnu.edu.ua)
DAC Digital to Analog Converter |[{udpo-ananoroBuii
MepEeTBOPIOBAY
DNS Domain Name System [IpoTokoa aJist mepeTBOPEHHS
noMeHHMX iMeH B [P-anpecu
EEPROM  |Electrically Erasable and EnepronesanexHa nam’atb

Programmable ROM

AHUX
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GPIO

General Purpose
Input/Output pins

BxigH1/BUX11H1 KOHTaKTH
3arajbHOTO MPU3HAYCHHS

HTML HyperText Markup Moga po3miTKu
Language (eprints.library.odeku.edu.ua)
rinepTeKcTy
HTTP Hypertext Transfer Protocol |IIporokoun mepemaui
rinepTeKcTy
IDE Integrated development IHTerpoBaHe cepeioBuIIe
environment po3pooku (ela.kpi.ua)
I/0 Ports Input/Output Ports [TapanenbpHi TOPTH BBOIY
BHUBOJY JIaHUX
IP Internet Protocol [HTEepHET MPOTOKOII (TPOTOKOJT
nepeayl JaHuX )
ISA Instruction Set Architecture |ApxitekTypa HabOpy
THCTPYKII1H (apXITEKTypa
CHUCTEMH KOMaH]1)
loT (doi.org) |Internet of Things [aTepHeT peueit
LAN Local Area Network JlokanpHa Mepexa (lpnu.ua)
LED Light-emitting diode CaiTiiomion
MAN Metropolitan Area Network |Micbka Mepexa
PAN Personal Area Network [TepconanbHa Mepexka
PWM (ILIIM) |Pulse Width Modulation [TupoTHO-IMITYJIECHA
MOTYJISIIS
RAM (O3I1) |Random Access Memory  |Ilam’sThb 3 JOBUIBHUM
JAOCTYTIOM
(web.kpi.kharkov.ua)
(OnepaTuBHU
3armam’sITOBYIOUHA IPUCTPIiA)
(dspace.kntu.kr.ua)
RGB Red, Blue, Green color KounipHa Mozens (4epBOHHIA,
model CHIHIMH, 3eJIeHUH)
RISC Reduced Instruction Set [Mporiecop 31 CKOPOUCHUM

Computer

Ha0OPOM KOMaH/I
(elartu.tntu.edu.ua)
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ROM (I13I1) [Read Only Memory [Tam’SITh TUIBKH TSI YATAHHS
(ITocTiitHO 3amam’ATOBYIOUUN
MPUCTPIiA)
SBC Single-board computer OmHOIUTATHUN KOMIT TOTEp
Serial I/O  |Serial Input/Output [TocmioBHI IOPTH BBOIY
BUBOJY JaHUX
SoC System-on-a-chip Cucrema Ha KpucTaui (Ha viri)
SPI Serial Peripheral Interface  |ITocminoBuuii nepudepitanii
iaTepdeiic (CuHXpoHH1
1HTEepQeicu 0OMiHy JaHUMHU )
SQL Structured query language |MoBa CTPyKTYpOBaHUX 3aIlHUTiB
TCP Transmission Control [TpoTokoi KepyBaHHS
Protocol nepenavero (ela.kpi.ua) nanamx
UART Universal Asynchronous YHiBepcanbHUN aCHHXPOHHUN
Receiver / Transmitter npuiiMay/mepenaBad
(AcunxponHi iHTEpPEiicu
OOMIHY JaHUMHU)
URL Uniform Resource Locator | YHidikoBaHHI JTOKATOP
(ela.kpi.ua) pecypciB abo ajpeca pecypey
WAN Wide Area Network ['mobGanpHa Meperxa
WebSocket |WebSocket protocol [TpoToxoi st 0OMiHYy
iH(opMariero Mix 6pay3epom
Ta BE0-CEPBEPOM Y PEKUMI
pealIbHOTO Yacy
Wi-Fi Wireless Fidelity Texnomoris 6e31poTOBOT
nepeaayi JaHux
WLAN Wireless Local Area be3apoToBa mokanpHa Mepexa
Network
WWW World Wide Web (ela.kpi.ua)| BcecsiThst Mepexa



https://ela.kpi.ua/bitstream/123456789/26148/1/Pohorskyi_magistr.pdf
https://ela.kpi.ua/bitstream/123456789/43138/1/StankevychVV_bakalavr.pdf
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BCTVYII

VY Ham yac Ha JKMTJIOBI Ta TPOMAJIChKi Oy/iBII Mpumagae OJU3bKO COpoKa
BIJICOTKIB CBITOBOTO CIIOKMBAHHS €JIEKTPOEHEPrii, MPUYOMy 3HAYHy YaCTUHY B
€HEProcloKUBaHHI CTAaHOBUThH came eHepris Ha ocsitieHHs [1]. [IpiopurerHoro
3HAUEHHA y MepioJ] ri1o0anbHOT €eKOHOMIYHOI KpU3W HAOyBa€ MUTAHHS CTOCOBHO
30epeKeHHsI eHeprii B OCBITIIOBAJbHUX YCTAaHOBKAaxX Ta YHPaBIiHHS JHKeperamu
ocBiTiieHHs. OueBHIIHO, IO Il BUPIMICHHS i€l mpoOjeMu € moTpeda y
BJIOCKOHAQJICHHI CHCTEM €HEpro30epexeHHs Mpu MiHIMI3alii BHUKOPUCTAHHSA
MatepialiB Ta/ado eIeKTPOCHEPrTIi.

CKOpOTUTH BUTPATH EIEKTPOCHEPTii MOKIMBO JBOMAa OCHOBHUMH IIIJISIXaMU:
NeplMid — 1€ 3HU3UTH HOMIHAJIBHY MOTY>XKHICTh OCBITJIICHHS, IPYTrUd — II€
3MEHIIUTH 4Yac BUKOPUCTaHHS CBITWIBHUKIB. [I[00 3MEHIIUTH BCTaHOBJICHY
MOTYXHICTh OCBITJICHHS, B MEpILy 4epry Tpeda mepeitu 10 Oulbll e(heKTUBHUX
JUKEpeJl CBITIIA, SIKI HaJlaloTh MOTPIOHUI CBITJIOBUI MOTIK, MPU HOMY CIOKHUBAIOTh
3HaYHO MEHINEe eNeKTpoeHeprii (Hampukiaa, BukopuctanHs LED-mamn 3amicTh
JamMm-po3kaproBaHHs). JIoCSITHYTH 3MEHIIIEHHS Yacy BUKOPUCTAHHS CBITHJIHHHKIB
MO>KHa BIPOBAJKEHHSAM CYYaCHUX CHUCTEM YMNPABIIHHS 1 KOHTPOJIO OCBITJICHHS.
OpnHa 13 TaKMX CUCTEM — 1€ aBTOMaTH30BaHa CUCTEMa PO3yMHOI'O OCBITJICHHS.

EneprozoepexeHHs y KUTIOBUX Ta TPOMAJACHKUX OYIIBISX ICTOTHO BILJIMBAE
Ha BUTpATy EJEKTPOEHEPrii, ToMy MpoOJieMH ii SKOCTI 1 palllOHAJIbHI METOIU
excrutyaraiiii € Hajazpudaiino (er.nau.edu.ua) BaXxJIMBHMH, a TeMa aBTOMaTH3aIlii

YIOPABIIHHS BHYTPILIHIM OCBITJICHHSM € aKTyaJIbHOIO.


https://er.nau.edu.ua/bitstream/NAU/45827/1/%d0%90%d0%9a%d0%a4-2020-141%20-%20%d0%a1%d0%b0%d0%b4%d0%be%d0%b2%d1%81%d1%8c%d0%ba%d0%b8%d0%b9%20%d0%9e.%d0%9c..pdf

PO3ILT 1
OTJISI/] TA AHAJI3 TIPEAMETHOT OBJIACTI

1.1 3aranpHi BiIOMOCTI PO 1HTENEKTyalbHI CHCTEMHU

B ocranni poku BigOyBcsl IIBUIKUNA PO3BUTOK TEXHOJOTIH, 1110 MPHU3BEIO JI0
MOSIBU PI3HOMAHITHUX 1HTENEKTYaJIbHUX Ta B3a€EMOIOB’ si3aHuX cucTeM. L1 cuctemu,
HIMPOKO BIAOMI SIK PO3YMHI CHUCTEMH, PEBOJIOLIOHIZYBaJM CIOCIO B3aeMOJIl Ta
CHPUHHATTS HAaBKOJIMITHLOTO cepenoBuia [ 1, 2].

Posymui cucremn (amrm. — Smart Systems, or Intelligent Systems)
BIIHOCATBCA JIO KJAacy IHTENEKTYaJbHUX 1 B3a€EMOIOB’SI3AHUX CHCTEM, SIKi
00’€THYIOTh IePE0BI TEXHOJIOT11, Taki K mTy4dHui iHTenekT (Al), [aTepHeT peycit
(IoT), mamuune Hapuyanns (ML), anamituka gaHux i apTomaruzaiis. L{i cucremu
po3po0iieHi A 300py, aHaIi3y Ta IHTEPHpETallii BeIUUe3HUX OOCSTIB JaHUX 13
PI3HUX JDKEpEN y PEKKUMI PeaabHOro 4acy, mo Ao3soise (1s2.space) im npuiiMatu
OOTpyHTOBaHI pIlIEHHS Ta BXXHWBAaTH aBTOHOMHHMX il [3]. BukopucroByroun
NOTYXHICTh ~ MEPENOBUX  TEXHOJIOTIM, PpPO3YMHI  CHUCTEMHU  MiJIBUILYIOTh
e(eKTUBHICTh, ONTUMI3YIOTh MPOIECH Ta MOKPAIIYIOTh 3arajibHy SIKICTh KHUTTS.
To0TO, KIIOUYOBUM aCIEKTOM PO3YMHHMX CUCTEM € iX 3JaTHICTh 30UpaTd JaHi 3
PI3HHX JDKEpesl, aHalI3yBaTH iX Y PEXKHMI peabHOTO Yacy Ta MpUiMaTH PO3yMHI
piteHHst abo HaxaBaTH IiHHY 1H(GopMartito. L{i cucTtemMu MiABUITYIOTH 3PYYHICTb,
MPOJYKTUBHICTh 1 CTIMKICTh, CTBOPIOIOYM B3a€EMOIIOB’S3aHI E€KOCHUCTEMH, €
MPUCTPOI Ta MPOTPaAMU CIUIKYIOTHCS Ta CIIBIPAIIOIOTH JJIs TOCSTHEHHS KpaIuxX
pe3yJbTaTiB.

Po3yMHI CHCTEMH OXOIUTIOIOTh LIMPOKHI CIEKTp 3aCTOCYBaHb. IX MOKHA
3HAWTH B 0araThoX 001acTsIX Ta Kiacu(ikyBaTH 3a KUTbKOMa KaTETOPIisIMUA Ha OCHOBI
ix 3actocyBaHHs Ta (yHKHid. Hukxue HaBeneHO nesKl 3arajilbHOBU3HAHI THUIH
PO3YMHHUX CHCTEM:

Po3ymni Oynuakm (Smart Homes): mi cuctemu 00’ € AHYIOTh Pi3HI PUITATU Ta

IpUCTPOI (TakKi sIK TEPMOCTATH, TaTYUKH, OCBITIICHHS, CACTEMHU O€3IEeKH Ta IOMAIlIH1


https://ts2.space/uk/inmarsat-c-%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F-%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%BD%D0%BE%D0%B3%D0%BE-%D1%82%D0%B0-%D0%BD%D0%B0%D0%B4%D1%96%D0%B9%D0%BD/

MOMIYHUKH ) JJIsI TOKPAIEHHs IOMaIlIHbOi aBTOMAaTH3aIlli, yIPaBIiHHS €HEPTIEI0 Ta
0e3nexu. BoHn BKIIIOYalOTh aBTOMATH30BaHE OCBITIECHHS, KOHTPOJIb TEMIIEPATYPH,
YIPABIIHHS €HEPri€lo, Oe3MeKy Ta CIOCTEPEKEHHs, CUCTEMHU PO3Bar, TOMIO.

Posymui  mepexxi  (Smart  Grids): 1e  BIOCKOHQJIEHI  CHCTEMH
€JIEKTPOTIOCTaUYaHHsA, $AKI BHKOPHUCTOBYIOTh LHM(PPOBI TEXHOJOTIi 3B’S3Ky Ta
KepyBaHHS ISl ONTHMI3allii BUpOOHUIITBA, PO3IMOIIY Ta CIOKHUBaHHs eHeprii. 111
CUCTEMHU 3a0€3MeuylOTh JIBOHANPABICHUN 3B’A30K MDK MOCTa4aJIbHUKaAMU
eJIEKTPOCHEPTIi Ta CIIOKUBAYAMHU, CIIPUSAIOUN €(PEKTUBHOMY YIIPaBIIHHIO €HEPTI€I0,
pearyBaHHIO Ha MIOMHT Ta IHTETpaIlil BITHOBIIOBAHUX JHKEpeJ CHeprii.

Po3zymui micta (Smart Cities): Po3ymHiI MicTa MarOTh Ha METI MOKPAIIUTH
MICBKE JKUTTS 32 JOTIOMOT'OI0 1IHTErpallii TEXHOJIOT1H, JaHuXx Ta iHdpactpykrypu. Li
CHCTEMH BKJIIOYaIOTh MpucTpoi [oT, gaTumku Ta aHAMITUKY JAaHUX JJIs1 ONTUMI3allii
MICBKOI 1H(PpPACTPYKTYpH, yIpaBiaiHHS TpadikoM, PO3MOILITY €HEprii, YIpaBIiHHS
BIJIXOJIaMH Ta FPOMAJICEKUX TOCIyT. TOOTO, BOHM BUKOPUCTOBYIOTH 1HTEIEKTYaIbHI
CUCTEMHU JUIA ONTHUMI3alll TPAHCIOPTY, MIJABUIICHHS €HEProepeKTUBHOCTI,
VOpaBIIHHS ~ pecypcamH, MOHITOPUHTY HaBKOJIMIIHBOTO  CEPElOBHINA Ta
MIJBUIIICHHS  TPOMajachkoi  Oe3meku. Po3ymMHI  MicTa  BHUKOPUCTOBYIOTH
B3a€EMOIIOB ’A3aH1 MEpeXl Ta aHAJITUKY JaHuX, 100 3a0e3neunTd e(eKTHBHE
YIpaBJIiHHS Ta MABUIIATH SKICTh )KUTTS MEITKAHITIB.

[IpomucnoBa apromatuzamisi (Industrial Automation): IIpomucnosa
aBTOMaTM3allis 1epeadadae  3acTOCYBaHHS  IHTCJICKTYyalbHUX  CHCTEM IS
MOKpAIIeHHs]  BUPOOHWYMX  TMPOLECIB, MIJABUIIEHHS MPOAYKTHUBHOCTI  Ta
e(heKTUBHOCTI pOoOOTH. [HTENEeKTyaabHI CHUCTEMU TPOMHUCIIOBOI aBTOMATH3AIli
BKJIFOYAIOTh POOOTOTEXHIKY, AJITOPUTMH MAIIMHHOTO HaBUaHHS, AHAJITUKY JTaHUX 1
ceHcopHl Mepexi. LI cucremu 3a0e3neuyroTh MNPOTHO3HE OOCIYrOBYBaHHS,
MOHITOPUHT Y PEIbHOMY 4Yaci Ta aBTOHOMHE MPUUHATTS PIillIeHh HA BUPOOHUYHX
nignpuemMcTBax. [IpoctumMu cioBamu, y NPOMHCIOBUX YMOBAaX I1HTEJIEKTyalbHI
CUCTEMHU 3a0e3eUyl0oTh aBTOMATHU3allll0, MOHITOPUHT 1 KOHTPOJIb BHPOOHUYMX
MPOIIECIB, M0 CIPHUSIE MiBUIICHHIO MPOTYKTUBHOCTI, SIKOCT1 Ta O€3MEKH.

Oxopona 3m0poB’s (Health care). Po3ymHi crcTeMu BUKOPHCTOBYIOTHCS B



OXOPOH1 3I0pOB’S I BIAJAJICHOTO MOHITOPUHTY TIALIEHTIB, TEPEHOCHUX
IPUCTPOIB, TENEMEAULIMHHU, eIeKTpoHHMX Meauuynux 3amuciB (EHR) 1 anamizy
JAHUX JIJIs1 TOKPAILEHHsI IOTJIATY 3a Malll€HTaMU, J1arHOCTUKU Ta JIKYBaHHS.

Tpaucnopt (Transportation): po3yMHI CHCTEeMH MOKPAIIYIOTh TPAHCIIOPT 3a
JIOTIOMOTOI0 TaKMX TEXHOJIOT1H, SIK 1IHTEJEeKTyaJbHe KEPYBaHHS TOPOKHIM PyXOM,
3B’SI30K MDK TPaHCIOPTHUMM 3aco0aMy, aBTOHOMHI TpPaHCIOPTHI 3aco0u Ta
HaBITaIiiiHI CUCTEMHU, 1110 TIPU3BOJUTH JI0 MiABUINCHHS ¢(EKTUBHOCTI, OE3MEKH Ta
3MEHIIIEHHS 3aTOPIB.

Cucremu ympaBninHs eHeprieto (Energy management systems): po3ymHI
MEpEeXkKl Ta CUCTEMHU KEpYyBaHHS €HEPri€l0 BUKOPUCTOBYIOTH AQHANITUKY JAHUX Ta
[HTepHer pedell A oNTHMI3ALNl  CIIOKMBAHHS ~ €HEPrii, MOHITOPUHTY
BIJTHOBJIIOBaHMX JKEPEJI EHEprii Ta 3MEHILEHHS BTpAT.

Cinbcbke rocnonapctBo (Agriculture): po3yMHI CUCTEMH JOMOMAraroTh Y
TOYHOMY 3€MJIEPOOCTBI, BHKOPUCTOBYIOUHU JATUYMKH, IPOHU, IITYIHUI 1HTEIEKT Ta
aHai3 JaHUX JJIs ONTHUMI3allii 3pOILIEHHS, MOHITOPUHTY 3J0POB’Sl KYJIbTYp 1
O00poThOM 31 MIKIJHUKAMH, IO MPU3BOAMTH 10 MIABUIICHHS BPOKAWHOCTI Ta

e(eKTUBHOTO BUKOPUCTAHHS PECYPCIB, TOIIIO.

1.1.1 Cucrema po3yMHOI0 IOMY

OnHuUM 3 HAUMOMYJISIPHIIIKUX TUITIB PO3YMHUX CUCTEM € CUCTEMa PO3YMHOTO
JIOMY.

Posymui 6ynuuku (anr. «intelligent building») — 11e XUTIOBI IPUMIIIIEHHS,
oOnajHaHl 1HTENEKTYyaJlbHUMH TMPUCTPOSIMU Ta CHUCTEMaMH, SIKI MiJBULIYIOTh
KoM(opT, 3pyuHIcTh 1 O6e3meky. i cucteMu BHKOPUCTOBYIOTH JATYHKH, IPUBOIN
Ta TIJIKIIOYEHHS JJIi CTBOPEHHS 3TYPTOBAHOTO Ta YYTJIUBOTO >KUTTEBOTO
cepenosuia [3].

Cucrema pO3YMHOTO JIOMY CKJIATA€ThCS 3 KIUIBKOX B3a€EMOIIOB’I3aHUX
MIJICUCTEM, SIKI TIPAIIOIOTh pa3oM, 00 3a0e3MeYnTH aBTOMATH3allil0, KOHTPOJIb 1

GyHKIIOHATBHICTD y OyIMHKY.
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Pucynok 1.1 — Ob6pa3 cuctremMu po3yMHOro OyJIUHKY

Hanani HaBeneMo JeKilbKa MOUIMPEHHUX IMIJICUCTEM CUCTEMHU PO3YMHOIO
OyAMHKY.

Cucrema Oe3neku Ta oxopoHu (Security and Safety System): miacuctema
Oe3meku 3a0e3nevye CoCTePEKEHHS, KOHTPOJIb JOCTYIY Ta BUSBICHHS BTOPTHEHb.
BoHa BKJIIOYae Takli KOMIIOHEHTH, SK PO3yMHI 3aMKH, JAaTYUKU JBEpEH/BIKOH,
JIETEKTOPU PyXy, KaMepH CIIOCTEPEKEHHsI Ta cucTeMHu curHamizarii. Kopucrysauai
MOXXYTbh BIJCTEXKYBAaTH Ta BiAJAJE€HO KOHTPOJIOBATH O€3MEKy CBOro OyAHHKY,
OTPUMYBATHU CHOBIIIECHHS TPO HECAHKIIOHOBAHWUW JOCTYN Ta IHTErpyBaTUCA 3
npodeciiiHumMu ciayx0amMu MoOHITOpUHTY. lLle migBuirye 3aranbHy Oe€3leKy Ta
3a0e3Meuye CIoKii.

PosBakanbHa Ta mynbTUMeniiiHa cucteMa (Entertainment and Multimedia
System): mijcucTeMa po3Bar MOKpallye MYJIbTUMEAINHI BPaKCHHS BiJ JOMY.
Cucrema BKIIOYAE CMapT-TEJIEBI30pPH, IOTOKOBI MPHUCTPOi, aydIOCUCTEMHU Ta
HaJIAIITYBaHHS JOMAIIHbOTrO KiHOTeaTpy. KopucTyBaui MOXXyTh KOHTPOJIIOBATH Ta
TPAHCIIOBATH MEIIaKOHTCHT, PETyNIIOBaTH MMapaMeTpu 3BYKY Ta CTBOPIOBATH
MIEPCOHAJI30BaH1 PO3Bard.

Cuctema HVAC: nmincuctema HVAC (Bin anrin. cniB «Heating, Ventilation,

and Air Conditioning», nepekjiai: ONaJeHHs, BEHTUIAIISA Ta KOHIUIIOHYBAaHHS



MOBITPS) 30CEPE/KeHa Ha KOHTPOJi KiiMaTy B OyauHKy. BoHa BKiIrOuae po3ymHi
TEPMOCTaTH, PpO3yMHI BEHTHJIALIWHI OTBOPM Ta JaT4YUKH TEMIIEpaTypH.
KopucrtyBadi MOXyTh AMCTAHI[IHHO KOHTPOJIOBATH Ta PEryJIIOBaTH NapameTpu
TeMIepaTypH, BOJOTOCTI Ta BEHTUJIALII Ta CTBOPIOBATH IEepPCOHATI30BaH1 Tpadiku
eHeproe()eKTUBHOCTI.

Cucrema xontposto npuianiB (Appliance Control System): nis migcucrema
30Cepe/KeHa Ha KOHTPOJII Ta MOHITOPMHTY MOOyTOBUX mpmiaaiB. Ilimcucrema
BKJIIOYA€ PO3YMHI PO3ETKH, PO3yMHI BHMHKA4dl Ta PO3YMHY TEXHIKY
(X0NOOUIBHUKY, TYXOBKH, IpajibHl MamuHu). KopuctyBadl MOXKYyTh TUCTaHLIHO
KepyBaTU CBOIMM IpWJIaJaMH Ta KOHTPOJIIOBATU iX, BCTAHOBIIIOBATH TailMepu Ta
OTPUMYBATHU MOBIJJOMIICHHSI PO CTaH MPUJIAIiB.

Cuctema ociTienHs (Lighting System): mijcucrtema OCBITIICHHS JTO3BOJISIE
KOpPHUCTyBauaM KOHTPOJIIOBATH Ta AaBTOMATHU3YBAaTH OCBITJIICHHA Bjaoma. Bona
BKJIIOYA€ pO3YMHI JIAMIIOYKH, BHUMHUKAdi, JMMMEpU Ta I[aHEJIl KepyBaHHA
ocBiTiieHHs M. KopucTyBadi MOXKYTh pEryJtoBaTH SICKpaBICTh, KOJIp 1 TUIAHYBAaTH
OCBITJIEHHS 3QJI€KHO B1J 3alHSATOCT] YX BIIO00AHb.

Cuctema enepromenexkmenty (Energy Management System): migcucrema
CHEPrOMEHE/PKMEHTY ONTUMI3ye€ BHUKOPUCTAHHS €Heprii Ta e(eKTUBHICTh ¥y
OynuHky. BoHa BKIIOYa€e Taki KOMIIOHEHTH, SIK IMPHUCTPOI MOHITOPHHIY €HEpTii,
PO3yMHI JIIYWJIBHUKHM Ta CUCTEMH IHTErpailii BIAHOBIIOBaHOI eHeprii. Kopucrtysaui
MOKYTb KOHTPOJIFOBATH CIIOKUBAHHS €HEPTii, BIACTE)KYBAaTH MOJIE]Il BUKOPUCTAHHS
Ta OTPUMYBATH PEKOMEHIAIIT OO0 /I I0/I0 EHEPro30epeKEeHHS.

Cucrema nonuBy Ta ynpasiiHHs Bojoro (Irrigation and Water Management
System): 1s mizicucTeMa BUKOPHUCTOBYETHCS IS €PEKTHBHOTO BUKOPUCTAHHS BOIH
Ta MOJIMBY BAOMa. BiH BKIIIOUa€e po3yMH1 COPUHKIIEPHI CUCTEMH, IETEKTOPU BUTOKY
BOAM Ta TPUCTPOi MOHITOPHHTY CIOKMBaHHA Boau. KopucrtyBaui MOXyTb
KOHTPOJIIOBAaTH Ta aBTOMAaTU3yBaTU Ipadiku MOJIUBY 3aJI€AKHO BiJl MOTOIHUX YMOB 1
OTPUMYBATH CTIOBIIIEHHS PO BUTOKU BOJIM 00 HEHOpMaJIbHE BUKOPUCTaHHS BOJIH,

TOMIO.



[Tincucremu po3yMHOTO JOMY MPAIIOIOTH Pa30M, III00 CTBOPUTH KOMILIEKCHY
CHUCTEMY PO3YMHOTO JIOMY, sIKa TIPOITOHY€E aBTOMATHU3AII0, KOHTPOJIb Ta IHTETPAIli0
pPI3HUX TPUCTPOIB 1 GyHKUIA y OynuHky. OpHak Il MIACUCTEMH MOXYTh
BUKOPHCTOBYBATHUCS 1 OKPEMO, B 3aJISKHOCTI BiJ] KOHKPETHUX MOTped 1 IepeBar
KopuctyBada. KoxHa migcucTemMa Moke (YHKIIIOHYBAaTH HE3QJICKHO, 1100
3a0e3reunTy MeBHI PyHKIII B OyIUHKY. Benukuil MomuT y Hail yac € caMe Ha

CHUCTEMY OCBITJICHHS.

1.1.2 IMincucreMu OCBITIIEHHS

OcTaHHIM YacoM BCE€ YacCTIIE BIACHUKUA KBApTHUP 1 OYJIMHKIB 3BEpPTAIOThH
yBary Ha aBTOMAaTH3allil0 OCBITJIEeHHs. (Secur.ua) Bce Oinmblie i Oinblie Jroaei
BUpINIyE BOPOBATUTH AaBTOHOMHY CHCTEMY OCBITJICHHS [UIsl KEpyBaHHA Ta
aBTOMAaTH3allli OCBITJICHHS CBOTO JOMY, HE IHTEIPYIOUH i1 3 IHIIIMMHU I1ICUCTEMaMHU
po3ymHoOro oMy [3].

ABTOMaTHUYHA CUCTEMA OCBITIEHHS — I1€ KOMIUJIEKC 3aC001B, 32 PaXyHOK SIKOTO
MOKHA YNPaBIATH OCBITJIIOBAJIBHUMHU MpHJIagamMu JaucTaHuiiHo. Cucrema
po3po0ieHa Il aBTOMATHUYHOI poOOTH 0e3 HEeOOXITHOCTI PY4YHOrO0 KEpyBaHHS.
BoHa BUKOpUCTOBY€E pi3HI TEXHOJOTI] Ta AATYUKHU JJIs1 BUSIBJICHHS Ta pearyBaHHs Ha
3MIHM B HABKOJIUIITHbOMY CEPEJOBHIII YK yIMOJ00aHHSIX KOPUCTYBayda, BIAMOBITHO
peryiroroun OcBITIeHHs. Hanpukian, BMUKaTH Ta BUMUKATH CBITJIO B OYyAMHKY,
BUKOPUCTOBYIOUM cMapT(oH, ab0 3a JOMOMOTOI0 PI3HUX MPUCTPOIB: JATUUK PYXY
YU JATYUK PIBHS OCBITIEHOCTI. LI natumku OyayTh BMUKATH Ta BUMUKATH CBITJIO,
SKIIO0 B KIMHATI Oy/€ 3HaXOJUTHUCS JIFOJMHA, PIBEHb CBITJIa BIAMOBIJATUME YITKO
BCTAHOBJICHOMY Yy HAJIAINTYBaHHAX 3HaueHHIO. OCHOBHE MPHU3HAYEHHS CHUCTEMHU
aBTOMATUYHOI'O OCBITJICHHS — 3a0€3MEeYUTH 3pPYYHICTh, €HEProeeKTUBHICTh 1
po3mupeny (QpyHKIIOHAIBHICTh. OCh JIesIKI OCHOBHI ()YyHKIIi Ta KOMIIOHEHTH, SIKi
3a3BUYAl MICTATHCSA a00 MOXYTh MICTUTHCS y OyAb-gKiii CHCTeMI aBTOMaTHYHOTO
OCBITJICHHS:

Hatuuku pyxy (Motion Sensors): JaTUMKH PyXy BHUKOPUCTOBYIOTbCS IJis

BUSIBJICHHSI IPUCYTHOCTI a00 pyXy JIIOJIed y MEBHIM 30H1. Y pa3i BUSBJICHHS PyXy


https://secur.ua/umniy-dom/upravleniye-osvescheniem/

CUCTEMa OCBITJICHHS BMHUKAEThCS, 3a0€3Meuyloud OCBITIEHHS Yy BIANOBIAL Ha
HasBHICTH Jrojiel. Konu pyx Oibliie He BUSABISETHCS, CUCTEMa MOKE aBTOMATUYHO
BUMKHYTHU 200 TMPUTIIYIIUTH CBITJIO JUIsl €EKOHOMIT €Heprii.

Jatumku cBiTma (Light Sensors): Jlardymkm cBiTIia, TaKOX BIIOMI SK
doroenemeHTr a00 AATYMKMA HABKOJIMIIHHOTO OCBITJICHHS, BUMIPIOIOTh KIJIBKICTh
MIPUPOJIHOTO OCBITJICHHS B KiMHATI a00 Ha ByJuill. Ha OoCHOBI BUSBJICHUX PIBHIB
OCBITJICHHSI CUCTEMA OCBITJICHHSI MOK€E BIJIMOBITHUM YHHOM HaJAIlITyBaTH IITYy4YHE
ocBiTiieHHs. Hampukian, 3a JOCTaTHHOTO MPUPOTHOTO OCBITJIICHHSI CHCTEMa MOXKE
3aTEMHIOBAaTH a00 BUMHUKATH CBITJIO JIJIT €KOHOMIi €Heprii.

Taitmepu Ta poskiagu (Timers and Schedules): aBTomaTtnuHi cuctemu
OCBITJICHHSI 4aCTO MICTATh TaliMepH Ta PyHKIT 1aHyBaHHs. KopucTyBaui MOXYTb
3amporpaMyBaTi TMEBHUN rpadik aBTOMAaTUYHOTO BBIMKHEHHSI a00 BUMKHEHHS
cBitia. Ile Moke JOIMOMOITH IMITYBaTH 3aMHATICTh, KOJIM MEIIKAaHIIIB HEMae,
MOKpAIIUTH O€3MEeKy Ta CTBOPUTH MPUEMHY aTMocdepy Micis TpruOyTTs.

Buseiienns 3aitasatocti Ta nmpucytHocTi (Occupancy and Presence Detection):
OKpIM JIATYMKIB PYXY, JICSIKI CHCTEMH aBTOMAaTHYHOTO OCBITICHHS MICTSITh ITIEPEI0BI
TEXHOJIOT1i BUSABIIEHHS NPUCYTHOCTI. LI cucTeMHn MOXKYTh BUSIBISITH Ta PO3PI3HATU
HEPYXOMHX Ta PYXOMHX MENIKAHIIB, 3a0e3Meuyroun OLIbIl TOYHE KEpyBaHHS
OCBITJICHHSIM. Hanpukian, KMo JIOJWHA CUIUTh y TEBHIA 30HI MPOTITOM
TPUBAJIOTO Yacy, CUCTEMAa MOKE BIATIOBITHO PETYJIIOBATH P1BHI OCBITJICHHS.

[aTerparisa Ta kouTpods (Integration and Control): cucTtemMu aBTOMaTHYHOTO
OCBITJICHHSI MO>KHA 1HTETPYBaTH 3 1HITUMHU MPUCTPOSIMH. HuMU MOXHa KepyBaTH
BIJUTAJICHO 3a JOIOMOTIOK MOOUIRHHX JOJATKIB a00 T'OJ0COBHUX IOMIYHHKIB, IO
JI03BOJISIE KOPUCTYBayaM HaJallITOBYBAaTH HaJAIITyBaHHS, CTBOPIOBATH CIICHH a00
aBTOMATHU3yBAaTH [Iii 3 OCBITJICHHSIM Ha OCHOBI CBOiX y0/100aHb, TOIIIO.

CporosiHi pO3yMHI CHCTEMH OCBITJICHHSI TIO TIPaBy BBAXKAIOTHCS OJHHUM 3
HaNOUIbII 3aTpeOyBaHUX PILLIEHb, JKe JI0 IXHIX OCHOBHHX IEpeBar BiHOCSThCS:

EneproeekTUBHICTh:  MOMXJIUBICTh  €HEPro30EpekeHHsT  MPHUBAOJIIOE
€KOJIOTIYHO CB1IOMHUX CIOKMBAYiB 1 THX, XTO XOY€ 3MEHIIUTH CBOi PaxXyHKHU 3a

€JIEKTPOCHEPTIO.



3py4HICTh 1 KOHTPOJIb: I1HTEJEKTyaJlbHI CHUCTEMHU OCBITJICHHS HaAaloTh
KOPHUCTyBavaM 3py4dHi MOKITUBOCTI KEpyBaHHsI. 3a IOMTOMOTOI0 MOO1TFHUX JTOJATKIB
ab0 TOJIOCOBMX KOMaHJ KOPUCTyBaul MOXYTh JUCTaHILIAHO KepyBaTU Ta
aBTOMATU3yBaTH CBO€ OCBITJICHHS, CTBOPIOBATH IE€PCOHANII30BaHl  CLIEHU
ocBiTiieHHs. Llell piBeHb KOHTPOIIIO MIABHUIIYE 3PYUYHICTH 1 MOKpAIIy€e 3aralbHUN
JOCB1J] IPOKUBAHHS.

Exonomiuna edekTuBHICT Ta MacmTaboBanicts (Cost-Effective and
Scalable): BapTicTh Ha pO3yMHI CHCTEMHU OCBITJICHHS OCTaHHIM YacOM 3HHU3UJIACS,
oo 3poOwio iX JOCTYMHUMHU JJis IIUPIIOTO KoJjia crnokuBadiB. Kpim Toro, i
CUCTEMH € MaclITabOBaHUMHU, 110 JO3BOJISIE KOPUCTYBAayaM MOYMHATH 3 MaAJIOro, Bij
KUIBKOX PO3YMHHX JIAMIIOYOK 1 OCTYIIOBO PO3IIMPIOBATH MEPEKY OCBITICHHS 32
noTpeou.

OTxe, cucTeMH OCBITJIIEHHS 1yXe 3aTpeOyBaHl, TOMY 110 BOHH JI03BOJISIOTh
3HM3UTU BUTPATH Ha E€JIEKTPOCHEPrilo, a TaK0oXk 3a0e3MeuyloTh BUCOKHI PIBEHb

KoM(OpTy (B TOMY YK CJI1 32 paXyHOK (DYHKIII AUCTAHIIITHOTO KEPYBAaHHS CBITIIOM).

1.2 Kiro4yoBi KOMIIOHEHTH Ta TEXHOJOTIi 10 BHUKOPHUCTOBYIOTHCS B

dABTOMATHU30BaHUX CHUCTCMAX

J171s1 aBTOHOMHOTO BUKOHAHHS 3aBAaHb 1 MOKPAILLEHHS CBOIX (PYHKI[I0HATBHUX
MO>KJIMBOCTEH, PO3YMHI CHCTEMHM BHKOPUCTOBYIOTH PI3HOMAaHITHI TEXHOJIOTii Ta
KOMIIOHEHTH, 1HTerpauis skux 3a0e3nedye e(eKTUBHUN 3B’S30K, Oe3mnepeOiliHe
MIJKIIOYCHHS, OOMIH JIaHWMMH, BJOCKOHAJICHUN MOHITOPHHI Ta KOHTPOJIb B
IHTENEKTyaJIbHUX cUcTeMax. Jlo OCHOBHHMX HajieXaTh: BeO TEXHOJOTIi, TEXHOJOT1i
[oT, MiKpOKOHTpOJIEPH, JIOKAJIBHI Mepexi Ta mepexxi Wi-Fi [4].

Texnomnorii 10T GopmMyrOTh OCHOBY IHTEIEKTyaIbHUX CHUCTEM, 3’ €IHYIOUH
OpUCTPOi Ta JaTYWKH, O3BOJIAIOUM iM OE3MEeperIKoHO CIITKyBaTHUCS Ta

0OMIHIOBATUCH JTAHUMHU.



Be6-texHomorii BiAIrparoTh BaXKJIUMBY pOJb Yy 3a0e3MeueHHl BiJJIaJIEHOTO
JOCTYILY, KOHTPOJIIO Ta MOHITOPUHTY PO3YMHHUX CHCTEM uepe3 BeO-iHTepdericu abo
MOO1UJIbHI TOJATKH.

JlokanpHi Mepexi Ta Mepexi Wi-Fi 3a0e3neuyioTs 1HOPACTPYKTYpY IS
3’¢HAHHS TIPUCTPOIB Yy MeXaxX JIOKaJTi30BaHOI 00JIacTi, yMOKJIUBIIOIOYH
MOHITOPHUHT 1 KOHTPOJIb Y peaIbHOMY Yaci.

MiKkpOKOHTpOJIEpH, YACTO 1HTETPOBAHI B 1HTENEKTyaJbHI MPUCTPOI, MOKHA
HIAKIIOYATH JI0 JIOKAIBHOI MEPEKi Ta BUKOPUCTOBYBATH BEO-TIPOTOKOJH, TaKi 5K
HTTP a6o WebSocket, mnst 3B’s3ky 3 BeO-iHTepdeiicamu. Ile mo3Bosisie
KOpHUCTyBauaM KOHTPOJIIOBAaTH Ta KEpyBaTH CUCTEMOIO uepe3 BeO-Opayszepu abo
creniaibHi MOOUIBbHI IPOrpaMu 3 OYIb-IKOTO MICIS, SKIIO BOHU MAaIOTh AOCTYI A0
Intepnery. ToOTO, MIKPOKOHTpPOJIEPH MIIOTh SIK MO30K CHCTEMH, JIOKAJIbHO
O0pOONISIOTh JaHi, MPUAMAIOTh PILICHHS Ta KEPYIOTh MPHUCTPOSIMH, BUKOHYIOUU
KOMaH/IM Ha OCHOBI TIOTIEPETHBO BU3HAYCHHUX MpaBUil a00 BBEACHHS KOPUCTYyBaya.

BukopucTOBYIOUM 11 TEPEIOBI TEXHOJIOTIl, PO3YMHI CHUCTEMU MOXYTh
JOCSTTA  TIOKpAIeHOi aBTOMaTH3allli, eHeproeeKTUBHOCTI Ta 3arajibHOi

onTuMizalli. Po3rissHeMo K0XHY CKJIaJ0BY OUIbIII IETABHO.

1.2.1 OcnosHi noustTs npo loT TexHonorii. IX pons B iHTENEKTyaTbHUX

cucTeMax

Intepuer peueit (IoT) peBomomioHizyBaB cmoci0 Hamioi B3aeMoAil 3
HaBKOJMUIIHIM cBiTOM. [ligkirogaroun MOBCSKIEHHI 00’€KTH 10 IHTEpHETY Ta
JIO3BOJIAIOYM 1M 30MpaTH Ta OOMIHIOBATHCS JaHUMH, TexHosorii loT mpoxnanu
HUISAX 7151 PO3BUTKY 1HTEJIEKTYalIbHUX cHCTEM [3].

Tepmin “Tatepuer peueii” (Bix anri. Internet of Things, ckopodeno — loT)
Briepiie Oyno copmymnboBaHo y 1999 pori. 3rigHo 3 HAWUOUIBII MONIMPEHUM
bopMyITIOBaHHSIM, — I1€ KOHIICTIIIST MEPEXi, fKa CKIAIAETLCs 13 B3a€MO3B'A3aHIX
(b13uuHUX NPUCTPOIB (IPEAMETIB, «peyetl»). BoHr MatoTh pi3HI BOY/10BaH1 JaTUUKH,
a TaKOX MpOrpaMHE 3a0e3MeUeHHs, sSKE JI03BOJIIE B aBTOMATHYHOMY PEKHMI

3MIICHIOBATHU Mepeaavy 1 0OMiH TaHUMH MK (PI3UYHUM CBITOM 1 KOMI'FOTEPHUMHU



CHUCTEMaMM, BHKOPHMCTOBYIOUM CTAHJAPTHI TMPOTOKOJU 3B'SI3KY (IIPOTOKOJIIB
nepenaBanHs naHux, Taki sk Wi-Fi, Bluetooth, Zigbee, tomo). Oxpim naruukis,
Mepeka MOYKE MaTH BUKOHABUI MPUCTPOi, BOyI0BaH1 y (13U4HI 00'€KTH 1 OB'sA3aH1
MIDK co00I0 yepe3 ApOoToBi un 6e3/1poToBi Mepexi. L1 B3aemonoB'sa3ani mpucTpoi
MalOTh MOKJIMBICTh 3YMTYBaHHS Ta MPUBEIACHHS B 110, (QYHKIIIIO IPOTrpaMyBaHHs
Ta 11IeHTHdIKAaIlll, a TAKOXK JI03BOJISIIOTh BUKJIFOUUTH HEOOX1IHICTh Y4acCTi JIFOAUHH,
3a paXyHOK BUKOpHCTaHHs iHTenekryanbHux iHTepdeiiciB. (UK. wikipedia.org)
[Hmmmu  cnoBamu, TexHomorii 10T CTOCYIOTBCSl ~ amapaTHUX 1
MIPOrPaMHUX KOMITOHEHTIB, fKi JO3BOJISIOTH MPUCTPOSM

MIIKITI0YaTHCS 10 [HTepHeTy Ta CHiNKyBaTUCSA OauH 3 omHuUM. [Ipuctpoi 10T
MOKHA 3HANTH B PI3HUX MICIISX, BKIIIOUAOUM OYJIWHKH, MicTa, (paOpuku Ta
TpaHCTOPTHI cucTeMu. L{i MpUCTpOi OCHAIIIEHI JaTYMKaMH, K1 30MparoTh JaHi 1
NepearoTh IX Yepe3 MepexKy IHIIIM PUCTPosiM abo cepBepam [4].

Apxitekrypa [oT TexHomorii 3anexuTh Bil QYHKIIOHATBHOCTI Ta peaizamii

B pi3HuX cucteMax. OJIHaK, icHye 6a30BUiA IPOIIEC, HA OCHOBI AKOTO OynyeThes 10T,
Sk mpaBuiio, 3arajgbHa QpyHIaMEHTaIbHA apXiTekTypa |0T TexHoorii CKIaxaeThes

13 4x KoMNIOHEHTiB, TOOTO 0T mae 4-eTanHy apxiTektypy (puc. 1.2).

Application Layer

Data Processing Layer

Networking Layer

Sensors and Actuators Layer

Pucynox 1.2 — Apxitekrypa l0T TexHOMOTIi

1. Cencopnuii piBeHb:
CeHncopHuil piBeHb € mepmuM piBHeM apxiTtektypu loT, mo Binmosigae 3a
301p AaHuX 3 pi3HUX JpKeped. Llei piBeHb MICTUTh IaTYMKHU Ta BUKOHABY1 MEXaH13MHU

(Sensors and Actuators).


https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82_%D1%80%D0%B5%D1%87%D0%B5%D0%B9

JaTtuuku € OCHOBHUMHU OyniBeiabHUMH Osiokamu cuctem loT. Bonu
BIJIMOBIIAlIOTh 3a 30Ip JaHWUX 13 HABKOJHWIIHHOTO CEPEJOBHINA, 1 MOXKYTh
BUMIPIOBATH TaKl IMapaMeTpH, SIK TeMIIepaTypa, BOJOTICTh, IHTCHCUBHICTh CBITJA,
pyX, THCK, OJU3BKICTH Tomo. LI maruymku mnepeTBoproioTh (hi3WYHI CUTHAIH B
CJICKTPUYHI CUTHAJIH, SIKI TOTIM MO>KHA 0OpOOJISTH Ta aHANTI3yBaTH.

AxkrtyaTopHu, 3 1HIIOTO OOKy, M03BOJISIIOTH cuctemam loT B3aemomisatu 3
¢bi3ugHUM cBiTOM. AKTyaTopH (Bif aHTI. “Actuation” — mpuBEACHHS B JIi0; Jis, SKa
3MYIIY€ MaIIUHY a00 MPUCTPI MpaIfOBATH.) — II€ MPUCTPOI, SIKI MOXKYTh KEPYBaTH
b13U4HUMH 00’ €eKTaMu 200 crucTeMamMu ad0 MaHIIMYIIOBATH HUMH Ha OCHOBI JIJAHUX,
310panux ngatyukamu. [Ipukiagm TpUBOMAIB BKIIIOYAIOTH JIBUTYHH, KJIallaHW,
nepeMuKadi, perie, CepBONPUBOAM, Tomlo. [loeaHyIOUM MaTYMKK Ta BHUKOHABYI
MexaHi3mMu, npucTpoi loT MoXyTh 30MpaTu AaHl Ta pearyBaTd Ha oToudeHHs. L1
IPUCTPOI MIAKIIOYAIOTHCA 10 MEPEKEBOIO PIBHA 3a JOIOMOTOI0 JPOTOBHX abo
0€3/IpOTOBUX MPOTOKOJIB 3B’ SA3KY.

2. Mepexesuii piserb (Network layer):

MepexeBuii piBeHb apxiTekTypu 10T BignoBizae 3a 3a0e3neUeHHs 3B’ I3Ky Ta
NIIKITI0YEHH MK npuctposiMu B cuctemi loT. el piBeHb TakoX BIAOMHMA SIK
piBenb nepeayi (Transmission layer). Bin jie sik MicT, SIKUi IEPEHOCHTS 1 TIepeIae
JaHi, 310paHi BiJl p13MYHUX 00’ €KTIB Yepe3 MaTuuku. /(s BCTaHOBJICHHS 3B’SI3KY B
cuctemax [0oT BUKOPUCTOBYIOTHCS pi3HI KOMYHIKaLliHI MPOTOKOJIU Ta TEXHOJOTTII,
K1 JTO3BOJISIIOTH MPUCTPOSIM TIAKITIOYATUCS Ta CIUIKYBATHCS OJIMH 3 OJHHUM 1 3
mUpoKkuM [HTepHeTOM. 10 HUX HAJIEKATh:

Wi-Fi: Ttexnonoris Wi-Fi no3sonse mnpuctposim loT migkimouaTucs 1o
gokanbHuXx Mepex (LAN) ta Intepnery, 3a0e3meuyroud BHCOKY IIBHJIKICTb
nepeaayi JaHux.

Bluetooth: Ttexnomoris Bluetooth 3a6e3neuye Oe3npoToBuil 3B’S30K Ha
KOpOTKil BifcTanl MK mpuctposimu [oT, mo 3a3BUuaii BUKOPUCTOBYETHCS IS
HIJKIIOUYEHHS CMapTQOHIB, MEPEHOCHUX MPHUCTPOIB Ta IHIIMX MPUCTPOIB,

pO3TaIIOBaHUX MOOIH3Y.



Zigbee 1 Z-Wave: 111 NPOTOKOJIM OE3IPOTOBOTO 3B’SI3KY 3 HHU3BKUM
C€HEPTOCTIOKUBAHHSAM PO3POOJICHI CHEIiabHO ISl JOMAITHBOT aBTOMAaTHU3aIlll Ta
IHTEICKTYyaJIbHUX EHEPreTUYHUX MPOTPaM.

CrinpaukoBi Mepexi. [lpuctpoi IoT Takox MOXyTh HIIKIIOYATHCA 10
ctimpHUKOBUX Mepex (2G, 3G, 4G 1 5G), mo6 3abe3neuntn ria00aIbHE
MIKITIOUEHHS, 30KpeMa I TaKUuX Mporpam, K BiJICTEKEHHS aKTUBIB, MOHITOPUHT
TPAHCIIOPTHUX 3aCO0IB 1 pO3TOPTAaHHS PO3YMHHX MICT.

NFC (Near Field Communication): Texnosorigs NFC nosnerimrye 38’5130k M1k
npuctpossMu [oT Ha HeBenukiid BiACTaHI, 4YacTO BHUKOPUCTOBYETHCS IS
OE3KOHTAKTHUX IUIATEXKIB 1 OOMIHY JaHUMU MK cMmapT@oHaMHu Ta I1HIIMMHU
MPUCTPOSIMH.

Kpim Toro, MepexxeBuii piBeHb MOKE BKJIFOUATH LUTIO3U Ta MapUIPyTH3aTOPH,
AK1 JIIIOTh SIK MOCEPEIHUKH MIXK MPUCTPOSIMH Ta HIMPOKUM [HTEpHETOM, a TaKoX
MOXKYTb MICTUTH (yHKIIi O€3MeKH, Takl AK U(PPYBaHHS Ta aBTCHTU(IKALIS I
3aXUCTY BlJl HECAHKI[IOHOBAHOT'O JIOCTYITY.

3. PiBenn 00poOku manux (Data Processing layer):

PiBeHp 00pOOKM JaHUX BIJHOCUTBCS JO TNPOrPAMHHMX 1 amnapaTHUX
KOMITOHEHTIB, SIKI BIAMOBIIAIOTH 3a 301p, aHali3 Ta IHTEPIPETAIlI0 JaHUX 3
npuctpoiB l[oT. Lleil piBeHb BiANOBiJa€e 3a OTPUMAHHS JAHMX 13 MPHUCTPOIB, iX
30epexeHHs, 0O0poOKy Ta HaJaHHS JOCTYMY JUIsl TOJMAJBIIOro aHamizy 4u Aii. Bin
BKJIFOYA€ PI3HOMAHITHI TEXHOJIOT1I Ta IHCTPYMEHTH, PI3HI aHAIITUYHI METOAH, 10
BUKOPUCTOBYIOTHCS JUIsl OTPUMAaHHS 3HA4YYyLO1 1H(pOpMAaIlii 3 JTaHUX 1 NPUHUHATTA
pillieHh Ha OCHOBI IUX JaHuX. [le BKiro9ae cucteMu KepyBaHHS TaHUMHU, aHATITHKY
B peaJlbHOMY 4aci, MakeTHYy OOpOOKy, aJrOpUTMU MAUIMHHOTO HABYAaHHS, TOUIO.
AHaITUKA TaHKX JIOIIOMarae BU3HA4YaTH 3aKOHOMIPHOCTI, aHOMaJIii, TCHICHINT Ta
KOpeJsiii, 3a0e3neuyoun NpUUHATTS OOTPYHTOBAaHUX pILIEHb, ONTHUMI3AIII0 Ta
MO>KJIMBOCTI TPOTHO3YBaHHHI.

4. IMpuknagauii piBeHs (piBeHb nporpam, Application layer):

[Tpuknagauii piBeHb apxitekrypu [oT — 11 HaWBUIIMIA PiBEHBb, SKUI

Oe3rnocepeIHbO B3aEMO/IIE 3 KIHIIEBUM KOpUCTyBadeM. BiH BimoBi1ae 3a HaJlaHHS



3py4HUX 1HTepdeiciB 1 PyHKIIM, SKI TO3BOJAIOTH KOPUCTyBadyaM OTPUMYBATH
noctyn 1o npuctpoiB loT i1 kepyBatu Humu. Lleit piBeHb BKIIIOYa€e pi3HOMAHITHE
nporpaMHe 3a0e3IeueHHs Ta MPOorpaMu, Taki SK MOOUIbHI MTPOTrpaMu, BeO-opTaIn
Ta 1HII 1HTepdercHn KOpHUCTyBada, SKi MPU3HAYCHI IS B3a€EMOJIli 3 OCHOBHOIO
iHppacTpykTyporo [oT. Bin Takoxx BKIItOYa€e CIy)OHW MPOMIKHOTO MPOTPAMHOTO
3a0e3MNeUeHHs], K1 JO3BOJISIIOTh PI3HUM IMPUCTPOSIM 1 cucTeMaM [HTepHeTy peuei
Oe3mepebiitHO CIUTKYBAaTUCS Ta OOMIHIOBAaTHCS JaHUMHU. PiBeHb NOAATKIB TaKOXK
MOX€ BKJIIOUATH aHATITHKY Ta MOXJIMBOCTI OOpOOKH, HaIpKJaJ, IHCTPYMEHTH
Bi3yaslizallli JaHUX Ta 1HII PO3IMIUPEH]1 aHATITUYHI MOKIIUBOCTI.

Ak 6aummo, TexHosorii [oT Oynau po3poOsieHi Jjisi BAOCKOHAJEHHS Ta
aBTOMaTH3allli pPI3HOMAaHITHUX MPOIECIB, BOHU JO3BOJIAIOTH 3/1MCHIOBATH
aBTOMATU30BaHUI KOHTPOJIb 1 (P13MYHI MAHIIMYJSIIi HA OCHOBI JaHUX, 310paHuX 13
JATYMKIB 1 MPOAHAII30BaHUX CUCTEMOIO, CaM€ TOMY BOHHM BIJIITPAIOTh BUPIIIAIBHY

POJIb B PO3YMHHUX CHCTEMaX, 3a0e31euyroun iX (QyHKIIOHAIBHICTh Ta M AKIIOUSHHS.

1.2.2 Be6-TexHOIO0Ti1 Ta iXHS POJb B aBTOMATH30BaHUI CHCTEMAax

BeO-TexHosorii BIIFPAalOTh BAXXJIMBY POJIb B IHTENEKTyalbHUX CUCTEMAaX.
Bonu 3a6e31euyroTs OCHOBY 1 BeO-1HTepdeiiciB, Bi3yanizallii JaHUX Ta IHTerpaiii
3 IHIIUMHU CHUCTEMaMH. 3a JIOTIOMOIOK BEO-TEXHOJIOTI MOXHA CTBOPIOBaTH BEO-
caiiT, MOOUIBbHI JIOJIATKH Ta OHJIAMH-CEPBICH, AKI MOXYTh OYyTH JOCTYIMHUMHU Ha
pi3HUX NpUCTposixX 1 maardopmax [5]. Ile Hamae MOKIUBICTH BiIIATICHOTO JOCTYILY,
3a0e3nedye 1HTePAKTUBHUN JOCBIA KOpUCTyBada Ta €()eKTUBHUNA OOMIH JaHUMHU B
cuctemi. Came BeO-iHTep(deiicH T0O3BOJSAIOTH  KOPHCTyBauyaM  BiIJIaJICHO
MOHITOPUTH, KOHTPOJIFOBATU Ta ONTHUMI30BYBaTH PI3HI aClEKTH aBTOMAaTHU30BAHOI
CUCTEMHU 3 Oyap-SKOro Micil, Ae € migkiatoueHHs a0 I[ateprery. Tobrto, 3a
JIOTIOMOTOI0 THTYITUBHO 3p0O3yMiTuX rpadiuyHuX 1HTEp(]EiciB, BUKOPUCTOBYIOUH
Be0-Opay3ep 4u MOOLIbHI JOJIATKH, KOPUCTYBadl MOXKYTh OTPUMYBATU JOCTYII 1O
JAaHWUX, HaJAIITOBYBAaTH TMapaMeTpH, IUIaHyBaTH oOmepalii Ta OTPUMYBaTH
3BOPOTHUM 3B 30K Y PEKUMI PeaIbHOTO Yacy. Takok BeO-TeXHOJIOr1T MOJEeTIYIOTh

Bi3yaJTi3allito Ta aHaii3 JJaHUX, 310paHuX PO3YMHUMHU CHUCTEMaMU. AJKE 3aBIsSIKU



IHTepaKTUBHUM JiarpamaM, rpadikaM 1 i1HQopMariiHUM TaHeIsIM KOpPUCTyBaul
MOKYTh OTPUMATH YSIBJICHHS PO MPOAYKTUBHICT CHCTEMHU, CHEPTOCIIOKMBAHHS Ta
1HII1 BIAIIOBIIHI ITOKA3HUKH.

B3zaraii, Be6-TeXHOJIOTisl BITHOCUTHCS 10 HAOOPY 1HCTPYMEHTIB, TPOTOKOJIIB
1 PpI3HUX MOB, fKIi BHUKOPHCTOBYIOTBCS [UIsi PO3pOOKH Ta TMOJICTHICHHSA
GbyHKITIOHYBaHHS BeO-caiiTiB, BeO-10/1aTKIB Ta 1HIIKUX OHJIAWH-CEPBICIB, TOOTO IS
CTBOPEHHsI Ta poboTH mporpam 1 mocnyr y BceecBiTHiit nmaBytuni (WWW). Lle
OXOILTIOE MIMPOKUHM CHEKTP TEXHOJOTIH, sIKl MPAIIoI0Th pa3oM, 00 3a0e3neunTu
CHUIKYBaHHS, OOMIH JaHUMHU Ta B3aeMmojit0 uepe3 I[uTepHer. Jlo OCHOBHMX
KOMITOHEHTIB BE€0O-TE€XHOJIOT1# HajlexkaTh [5]:

Moga posmitku rineprexkcty (HTML): HTML — une cranmaptHa moBa
PO3MITKH, SIKa BHKOPUCTOBYETHCS JIJIsl CTPYKTYPYBaHHS Ta MIPEICTABICHHS BMICTY B
IntepHeTi. BoHa BU3Hauae CTPyKTypy Ta MakeT BeO-CTOPIHOK, MICTUTb €JI€MEHTH
JUJISl TEKCTY, 300pakeHb, MOCHIaHb, (hOpPM, MyJIbTUME/I1a Ta THIIUX 3aC001B MacoBO1
1Hdopmarii.

Kackamgni tabmumi crumiB (CSS): CSS — e mMoBa TaOnuUIlh CTWIIIB, SKa
OMHUCY€E TPEACTaBJICHHS Ta BI3yalbHUM Burisa enemeHntie HTML, To6To
BUKOPUCTOBYETHCS JJIsl onucy mpeacTtaBieHHs nokymentiB HTML. Ile go3Bosse
pO3pOOHMKAM BU3HAYATU HIPUPTH, KOJbOPH, MAKETH Ta 1HII ACTEKTH AU3aNHY,
3a0e3Meuyoun y3ro/KeH1 Ta Bi3yajJbHO NpUBaOIMB1 BEO-CTOPIHKHU.

JavaScript: JavaScript — 1e MoBa cleHapiiB, ska 3a0e3nedye
IHTEPAKTUBHICTh 1 JUHAMIYHY MOBEAIHKY BeO-CTOpIHOK. BoHa Hajgae MOXIUBICTD
maninymoBatu enemenTamu HTML, o6poOnsiti nmofii kopucTyBaya, BUKOHYBAaTH
OoOYHMCIIeHHS Ta CHUIKyBaTUCs 3 BeO-cepBepamu. ToOTo JavaScript wmmpoko
BUKOPUCTOBYETHCSI JIJII CTBOPEHHSI CLEHApiiB Ha CTOPOHI KIII€HTa, € BIH
3aImyCKa€eThCs 0e3mocepeIHbO Y BeO-Opay3epi Ta MOKe MaHIyTIOBAaTH €JIEMEHTAMHU
HTML, 06po0asiTH B3a€EMO/I110 KOPUCTYBAYIB 1 CHIJIKYBaTUCS 3 BEO-CepBEpaMHU.

BeO-¢dpeiiMmBopku: kimieHTChKI (ppeliMBOpku Ta 0i0mioTeku (Taki gk React,
Angular a6o Vue.Js) — 1e momepenaHbo0 Ppo3poOJieHi, TaK 3BaHI MPOrpaMHi

«KapKacuy, skl HaJal0Th TOTOB1 KOMIIOHEHTH 1 IHCTPYMEHTH JUIsl ONTUMI3allli BeO-



pO3po0KH, Ta 3a0e3MeuyloTh CTPYKTYpOBaHE CEPEIOBHUILE AJisi PO3pOOKU BeO-
NoJaTKiB. BOHHM MOKpallylOTh NPOJYKTUBHICTH, CIPOILIYIOTh 1 TMOJETIIYIOThH
po3poOKy iHTepdeicy KoprcTyBada Ta CKIaIHUX BeO-01aTKIB, TOIIO.

Texnomnorii Ha cTopoHi cepBepa: TexHosorii Ha CTOpOH1 cepBepa, Taki sIK
PHP, Java abo Python, BukoprcToByroTECS 117151 0OpOOKH 3amuTIB HA BeO-cepBepi Ta
CTBOPEHHS JTWHAMIYHOTO BMICTY. BOHM KepyroTh 30epiraHHsM JaHuX, Oi3Hec-
JIOT1KOIO Ta B3a€EMOJIIEIO 3 0a3aMU TaHUX.

Be6-ceprepu: BeG-cepBepr — 11e IporpaMHi JOAaTKHU, SIK1 TOCTABIJISIIOTh BEO-
KOHTEHT KJIieHTaM (BeO-Opay3epam) 3a 3anutoM. Bouu o6pobisrote HTTP-3anuTi
Ta BIJAMOBIII, KEPYIOTh 30€piraHHAM JaHUX 1 BUKOHYIOTH CIIEHapii Ha cepBepi.
[HmMMM cnoBamu, BeO-cepBepu — 1€ Iporpamu, ki 00poossitore HTTP-3anutu
B/l KJIi€HTIB (BeO-Opay3epiB) 1 OOCIyroBYIOTH BEO-CTOPDIHKM Ta pPECypcH Yy
B1IMOBIAb. BoHM 30epiratoTh 1 JOCTaBIsAIOTH BeO-BMICT, Hanpukiaz daiti HTML,
300paKeHHs, B1I€O Ta 1HII (ailiy, KilleHTaM yepe3 [HTepHeT.

Be6-ciyx6u: BeO-cmyxOu 3a0e3neuyroTh 3B’SI30K 1 OOMIH JJaHUMHU MiXK
pI3HMMH TporpaMaMu 4epe3 [HTepHeT 3a OMOMOror CTaHAAPTHUX MPOTOKOJIIB,
takux gk HTTP. BoHu D03BOJSIOTE cUCTEMaM B3a€MOIIATA Ta OOMIHIOBATHCS
1H(}OopMaIri€ro, TOJETIIYIOYH THTETPAIlII0 Ta B3aEMOJI1F0 MIXK PI3HUMHU MPOTPaMHUMHU
JOJJaTKaMH.

Be6-Opay3epu: BeO-Opay3epu — 1€ MporpaMmH, SIKi IHTEPHIPETYIOTh 1
BiJIoOpakatoTh BeO-BMicT. Bonu otpumyrots daitmn HTML, CSS 1 JavaScript i3
BeO-cepBeEpPiB 1 BIATBOPIOIOTH iX SIK BEO-CTOPIHKH, $IKI KOPUCTYBadl MOXYTb
MeperisgaTi Ta B3a€EMOJISATA 3 HUMH. TOOTO 1€ mporpamu, SKi OTPUMYIOTH 1
BiJI0OpaXkatoTh BeO-BMICT 13 BeO-cepBepiB, iHTeprnperytorh kox HTML, CSS i
JavaScript 151 BIZTBOpEeHHS BEO-CTOPIHOK 1 3a0€3MeUeHHs B3aEMO/IiT KOpUCTyBava
3 B€O-10JaTKaMH.

Be6-intepdeticu API (auri. — Application Programming Interface, mepexan
— 1HTepdeiich TPUKIAAHOTO MPOrpaMyBaHHs) — 1€ HAOOpHU MPaBUJII 1 TPOTOKOMIB,
K1 TO3BOJISIIOTH PI3HUM IIporpamMam MporpaMHoOro 3a0e3MeueHHs B3aEMOIISTH MiXK

coboro. Bonu no3BosisitoTh BeO-ciyk0am BiIKpuBaTH (PyHKIII Ta JaHi, A0 SIKUX



MOXYTh OTPUMATH JOCTYII 1HIII ITporpaMu yepe3 [nrepuet. TooTo, BeO-1HTEpPeiicu
HAJAI0Th HaOIp TPAaBWII 1 TMPOTOKOJIIB JJII CTBOPEHHS Ta 1HTErpaiii BeO-101aTKiB.
BoHU 103BOJSIFOTH pO3POOHUKAM OTPHUMYBATH JOCTYIl i BUKOPHCTOBYBATH IEBHI
dbyHKIT 200 aaH1 3 IHIIMX IporpaM abo CiIykK0, HAPHUKJIIAJ] OTPUMYBATH JIaH1 PO
MOTOY, OTPUMYBATH JOCTYII A0 MIATGOPM COIIaTbHUX MEPEXK, TOIIO.

Lle muire aesxi 3 OCHOBHMX KOMIIOHEHTIB BeO-TexHOI0Tii. Beb-exocucTema
MIOCTIHHO PO3BUBAETHCS, 3 SBISIOTHCS HOBI TEXHOJIOTIl Ta CTaHAApPTH JJIA
MOKpaIlleHHs]  BeO-po3poOKu, Oe3MeKku, TMPOAYKTUBHOCTI Ta B3aeMOAli 3

KOPHCTYBa4yeM.

1.2.3 3aranpHi BIIOMOCTI Ta OCHOBHI TOHSATTS IPO MIKPOKOHTPOJICPH

MIKpOKOHTpOJIEpH  CIIy’)KaThb ~ LEHTpaMU  YHOPABIIHHS,  «MO3KOM»
IHTEJIEKTyJIbHUX CUCTEM, 3a0e3Meuytour HEOOX1THY 00UUCIIIOBAIbHY TOTYXKHICTh
1 HaJaloyd MOXKJIMBOCTI KepyBaHHs. LlI HeBenuki OOYMCIIIOBaiIbHI MPUCTPOL
BOYZI0OBaHI B pO3yMHI IIPUCTPOi a00 JAaTYMKH, IO JO3BOJIAE JIOKAJIBHO 0OpOOIATH
JlaH1, IPUAMATH PIIIICHHS Ta KOHTPOJIIOBaTH. BOHM OTpUMYIOTH JaH1 BiJl TaTYUKIB,
0OpoOJSAIOTH 1X 1 BUKOHYIOTh KOMaH I a00 3aIyCKaroTh [1i HA OCHOBI MONEPEIHBO
BU3HAYEHOI Ta 3amporpaMoBaHOi JIOTiKM. BoHM 3a0e3neuyioTh OlepaTUBHE
pearyBaHHsI B peajibHOMY 4aci, 1110 pOOUTSH iX 1icaTbHUMHU JJIsl KPUTUYHHUX 32 YACOM
JI0JaTKIB B aBTOMAaTU30BaHUX cUCTEMax [6, 7].

3a CBOEIO CYTTIO, MIKPOKOHTPOJIEpU — II€ HEBEIUKI 1HTErpajibHl CXEMH, SIKi
MOEHYIOTh AJIpO MIKPOIpOIEcopa 3 MaM SATTI0 Ta nepudepiiHUMU MPUCTPOSIMU
BBEJICHHsI/BUBENICHHA. lle HeBenmuki mporpamoBaHi MPHUCTPOI, MPU3HAYEHI IS
KEpyBaHHS Ta MOHITOPUHTY EJICKTPOHHUX CHUCTEM, JIJI1 BHKOHAHHS KOHKPETHHX
3aBJlaHb B PaMKaX IHTEJIEKTYaTbHOI CHCTEMH.

MikpokoHTpoJiepr 3a3BUYail MICTITh IleHTpanbHHU mporiecop (CPU),
nam’sith, moptu BBeAcHHs/BuBeacHH (1/O) Ta inmn nepudepiitai mpucTpoi, Taki sk
TaiiMepy, aHaNoOro-MQpoBi NepeTBOPIOBaYl Ta KOMYHiKaliiHi iHTepdeiicu. Ix
MO>KHA MPOTPaMyBaTH 3a JOIIOMOTOIO PI3HUX MOB, BKITIOUAIOUH MOBY aceMoOiepa, C

1 C++, 1 9acTO IMpOrpaMyroTh 3a JOMOMOTOIO CIEIaIbHUX MPOTPAMHHUX 3aCO0IB.



Bonu OyBaroTh pizHux (opM i po3mipiB, mouyrHarouu Bia (essuir.sumdu.edu.ua)
HEBEJIMKUX MAaJIOTOTYKHUX MPHUCTPOIB, MPU3HAYEHUX IS TOJATKIB 3 KUBJICHHAM
B OaTapei, 40 OUIBII MOTYKHHUX MPUCTPOIB, K1 MOXYTh BHUKOHYBAaTH CKJIAJIHI

3aBJdaHHA, MIBUIKO pCaryBaTnu Ta aJallTYBaTUCA OO MIHJIUBUX YMOB 1 cepcaoBHUIIIa

[7].

1.2.3.1 IcTopist BHHUKHEHHSI MIKPOKOHTPOJIEPIB

IcTopist MikpoKOHTpoOJIepiB mMoUnHAETHCS 3 1960-X poKiB, KOJIU pO3pOOIsIUCS
nepuri  Mikpornponecopu. OpaHak 1moTpeda B HEBEIUMKUX  1HTEIPOBAHUX
O0YMCITIOBAJILHUX CHCTEMAX, sIKi MOKHa OyJio O 3amporpamyBaTH AJii BUKOHAHHS
KOHKPETHHUX 3aBJaHb, IPU3BEJa O MOSIBU MIKPOKOHTPOJIEpIB HanpukiHii 1970-x
POKIB.

J1o MIKpOKOHTpOJIEPIB HAUTIOIIUPEHIITUMU OOYHMCITIOBAIBHUMU CHUCTEMaMu
Oynu MedH(ppeidMu Ta MIHI-KOMII' FOTEPH, AKI OyJld BEJIMKUMH Ta JOPOTUMHU.
P03BUTOK MIKpOIIPOLIECOPIB, K OyJIM HEBEJIUKUMHU Ta HEIOPOTMMHU, IPOKJIAB IILJISAX
JI0 CTBOPEHHSI MIKPOKOHTPOJIEPIB.

[lepmmii  mikpokoHTponep OyB mpeAcTaBieHUil kommaHiero Texas
Instruments y 1971 pomui. Bin HaszuBaBcss TMS1802NC 1 BUKOPUCTOBYBaBCS B
KaJbKyJIATOPAaX Ta IHIIMX HEBEIMKUX TpHUCTPosx. OMHAK MEPIIUM KOMEPIIHHO
yCHIIIHUM  MiKpokoHTposiepoM ctaB Intel 8048 (MCS-48), skuii Oys
npenacrasienuii y 1976 porri. Bin maB 1 Kb I3V, 64 Gaiitu onepatuBHOI aM’siTi Ta
27 KOHTaKTiB BBOY/BHBO/TY, 1 BAKOPMCTOBYBABCS B IIMPOKOMY Jiana30Hi 01aTKiB,
y TOMY YHCJIi MPOMHUCIOBUX. 3aCO0M KepyBaHHs, MEIWYHI IPUCTPOi Ta MoOyTOBa
eJeKTpoHika [7].

[losiBa MIKPOKOHTpPOJIEPIB CTajla MOXJIMBOIO 3aBASKH IPOTpecy B
HaIIBIPOBITHUKOBUX  TEXHOJIOTISIX, SKI JO3BOJIMJIM  IHTErpyBaTh  KUIbKa
KOMITIOHEHTIB Ha ofHoMmy uimi. [lg iHTerpamis 3pobusa MIKPOKOHTpOJIEpU
MaJeHbKHUMH, HEJOPOTUMH Ta €HEpProe(eKTUBHUMH, 1110 3POOMIIO iX 1/1€aTbHUMHU

AJIs1 BAKOPUCTAHHSA Y B6YI[OBaHI/IX CHUCTCMaAX.


https://essuir.sumdu.edu.ua/bitstream/123456789/81439/1/master_thesis_Ivanchenko.pdf
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Pucynok 1.3 — Ilepmmmii MikpokOHTpoJIIep BiA koMmanii Texas Instruments

Pucynox 1.4 — MikpokoHTposep kommaii Intel

1.2.3.2 OcHOBHI BiAMIHHOCTI MIKPOKOHTPOJIEPY BiJl MIKPOIPOIIECOPY

OcHoBHA BIIMIHHICTh M1 MIKPOKOHTPOJIEPOM 1 MIKPOIIPOIIECOPOM TIOJISTAE
B TOMY, II0 MIKPOKOHTPOJIEP € MOBHOK OOYHMCIIIOBAIILHOK CHCTEMOIO HA OJJHOMY
Yimi, TOAl SIK MIKPONPOLECOp MICTUThH Jidie OJOK OOpOOKH OOYMCIIOBAIBHOL
cuctemu [8].

Mikporpoliecop NMpuU3HAYEHUN Jnie A OOpoOKM AaHUX 1 IHCTPYKIH 1
MOKJIAJA€ThCSl HA 1HINI KOMIIOHEHTH, Takl sIK Mmam’siTh, NepUQepiiiHl MpUCTpOi
BBEJICHHS/BUBEJICHHST Ta 1HTepdeicu 3B’a3Ky. Mikpompoiecop 3a3Buyait
BUKOPUCTOBYEThCSI B TMporpamax, Ji€ MOTYXXHICTh Mpolecopa € OCHOBHOIO
po0IeMoro, 1 J1e 3a MOTpeOr MOXKHA JTOIATH TOAATKOBI KOMIIOHEHTH, HEOOX1/THI JJIs
CTBOPEHHS TIOBHOT O0YHCITIOBAILHOT CUCTEMHU.

Tobto, Ha BIAMIHY BiJI MIKPOMIPOILIECCOPY, MIKPOKOHTPOJIEp 3a3BHYAM
BKJIIOYAE HE TUIBKU SIPO MIKPOIpPOIIECOpa, ajie TaKoX MNaMm'siTh, nepudepiixi
MPUCTPOI BBEJCHHS/BUBEJCHHS Ta IHIIE CHeIialli3oBaHe OOJagHAHHS, TaKe SsK

aHajoro-1u@poBi MepeTBOprOBayil, TaliMepu Ta KOMYHiKailiiiH1 iHTepdericu. Taka



1HTErpallist 103BOJIsi€ MIKPOKOHTPOJIEPY BUKOHYBATH IIUPOKUIN CIIEKTP 3aBAaHb 0e3
J0JIATKOBUX KOMITOHEHTIB.

le  oaHi€l0  KIIOYOBOIO  BIIMIHHICTIO  MIKPOKOHTPOJIEPIB  BiA
MIKpPOIPOLIECOPIB € iX EHeprocrnoxuBaHHA. MIKPOKOHTPOJIEpH, SK TIPABUIIO,
pO3pO0IICHI IS CIIOKMBAHHS JTy>K€ MaJlo €Heprii, Mo poOuTh iX ieaTbHUMU IS
JOMATKIB, IO JKUBJSATHCS BIJ OaTapelok, Ta IHIIMX CHCTEM 3 HHU3BKUM
E€HEPTrOCIIOKUBAHHAM. MIKPOMPOIIECOPH, 3 IHIIIOTO OOKY, YaCTO € €HEPTOEMHIIINMU
Ta MOTPEOYIOTh JOJaTKOBHX KOMITOHEHTIB JUIsl KEPYBAHHS €HEPTrOCTIOKUBAHHSIM.

3araqoM,  OCHOBHI  BIJIMIHHOCTI ~ MK  MIKPOKOHTpoOJiepaMu  Ta
MIKpPOIIpOILIECOpaMH  MOJSATAlOTh Y PIBHI 1HTErpaunli Ta CIOXWBaHHI €HEeprii.
MikpOoKOHTpOJIEpH — II€ 3aBEPILICHI 00YUCTIOBANIbHI CUCTEMH Ha OJTHOMY KPUCTai,
TOA1 SIK MIKPOIPOLIECOPH MICTATH JIMIIE MPOIECOpP OOUMCIIOBAIILHOI CHCTEMH.
MIiKpOKOHTpOJIEpH TaKOX 3a3BUYail PO3pOOJCHI IS CIIOKWUBAHHS TyKE€ Majo
SHeprii, To/Al K MIKPOIPOIECOPH YaCTO € O1IBII €HEPrOEMHUMU. BiAMIHHICTS MIXK
MIKpPOIIPOIIECOPHIUMH CHCTEMAaMH Ta MiKPOKOHTPOJIEpAMHU CXEMAaTHYHO MTOKa3aHo Ha

pucyHnkax 1.5 ta 1.6.
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CPU (Central Processing Unit) — riearpanbauii mporecop.

RAM (Random Access Memory) — mam’aTh 3 JOBUIBHHM JIOCTYIIOM, UM
omnepaTuBHUM 3amam’stoBytounid mnpuctpid. RAM mnpusHauena mnis 30epiraHHs
MPOMDKHHUX PE3YJbTATiB Ta IHIIUX THUMYACOBUX JaHUX MPOTATOM BUKOHAHHS
MPOrPaMHU.

ROM (Read Only Memory) — nmaM’siTh TUIBKH JIJISI YUTAHHS, YM TOCTIHHO
3anam’siToByrounii puctpii. ROM 306epirae mporpamHi 1HCTpYKIi (mporpamy
BUKOHAHHSI) Ta TaOJIUIII 3 TOBIIKOBUMHU JaHUMH. Y cydyacHuX MK BoHa peanizoBaHa
y Burisai (lib.pnu.edu.ua) flesh-rmam’si.

EEPROM  (Electrically Erasable and Programmable ROM) -
CHEproHe3aJe)XHa mam’siTh Janux. Y cydacHux MK Bona mpencrasise coboro flash-
nam’sTe. OcHOBHA BigMmiHHICTE Bij flash-mam’sti mporpam (ROM) — 11e MoxHBiCT
BUOIPKOBOTO MpOTpaMyBaHHsS OKpeMHX OalTiB, Ha BIAMIHY BiJI MOOJOKOBOIO
nporpamyBanHs flash-mam’sTi mporpam.

/0 Ports (input/output) — mapayieapbHi TOPTH BBOJIY BHUBOAY HAIAIOTh
iHTepdeiic mbk MK Ta nepudepiiinumMu npucTposiMA BBOAY/BUBOJY, TAKUMHU SIK:
KJIaBiaTypa, Juctuieit Tomo. Hikku mopTiB MOXKyTh OyTH SIK IBOHAIMIPABICHUMH, TaK
1 OTHOHAIPaBJICHUMH, a00 JIUIIE Ha BXi, a00 Ha BUXIJI.

Serial 1/0O — mocnigoBHI MOpPTH sl OOMIHY JaHWUMH, IO PEaTi30BYHOTh
acuaxpoHHi (UART) a6o cunxponni (SPI) iHTepdelicu oOMiHY HaHUMH.
AcCUHXpOHHMH 1HTEp(deiic BUKOPUCTOBYE MPOTOKOJ 31 CTAPTOBUM Ta CTOINOBHUM
OiTamu 17151 mepeaadi Ta nmpuiiomy. CTapTOBHIA Ta CTONOBHIA 01TH BOY/IOBaH1 y KOXKEH
O0aiT nanux. CUHXpOHHI 1HTep(dECH BUKOPUCTOBYIOTh CHHXPOHI3YIOUl IMITYJIbCH
JUTSL KOJKHOTO O1Ta.

Timer/Counter (TaiiMep/TiYMILHUK) — BUKOPUCTOBYIOTh JUIA BIJIIKY Yacy
abo/Ta MEX YacOBUX IHTEPBAIIB MK MOJISIMHU, MIAPAaXyHKY KUIBKOCTI MOMINA Ta
reHeparrii IBUIKOCTI mepenadi qanux (y 601ax) A MoCiIOBHUX MOPTiB. TaltMepu
TaK0X MOXYTh KepyBatu neBHuMu |/O- nHoramu y MK, Hanpukiazn, 3MiHCHIOBATH
OiAPaxyHOK KIJIBKOCTI IMITYJIbCIB, 11O MOCTYMalOTh Ha MOrO BXiJ, YU HAaBIIAKH,

BUBOJIMTH TIEBHI MOCIIIOBHOCTI IMITYJIbCIB.


http://lib.pnu.edu.ua:8080/bitstream/123456789/14728/1/AVR_lecs.pdf

PWM (Pulse Width Modulation, mmpoTHO-iMIyabcHa MoayJsiis, LIIIM) —
1€ CIOCI0 KOJYBaHHS aHAJIOIOBOIO0 CUTHATY LUISIXOM 3MIHH IIMPUHHU (TPUBAIIOCTI)
NPSAMOKYTHHX  IMIIyJbCIB  Hecydoi 4actotd. HaiGinemm gyactro PWM
BUKOPUCTOBYIOTh Il KEPYBaHHS MOTOpPaMHM pI3HUX THUIIIB Ta aKTUBHUM
HaBaHTA)XCHHSAM, HAIIPUKJIA], TAMIIOI0 PO3KAPIOBAHHS.

ADC (Analog to Digital Converter) — anainoroBo-1i¢ppoBUii MepeTBOPIOBAY
3a0e3neuye 1HTEepdenc ais poOOTH 3 aHAJOTOBUMHU MPUCTPOSIMHU, HANPUKIAL, 3
JaBayaMi, 110 BHUJAIOTh AHAJIOTOBI EJEKTPUYHI EKBIBAJICHTH I (PAKTUYHUX
(I13UYHHUX TTApaMETPIB, SIKI MU XOUEMO KOHTPOJIIOBATH.

DAC (Digital to Analog Converter) — mudpo-aHaIoroBUil IEpeTBOPIOBAY
3abe3rieuye  iHTepdeic a1 poOOTH 3  BHKOHABUMMH  IPHUCTPOSMHU.

(learn.ztu.edu.ua)

1.2.3.3 Knacudikartis MIKPOKOHTPOJIEPIB Ta ix apxiTeKTypa

MiKpOKOHTpOJIEpH MOKHA KJIaCH(DIKYBAaTH Ha OCHOBI iX apXITEKTypH, HA0Opy
THCTPYKIIii 1 oprani3amii nam’sti. OCHOBHI THITH MiKPOKOHTpOJIepiB [8]:

8-po3psiAHI MIKPOKOHTPOJIEPH: 11€ HAUMPOCTIIINN TUTT MIKPOKOHTPOJIEPIB 3
oOMeKeHUM 00’ €MOM TaM’ATi Ta 0OYUCITIOBAIIBHOIO MOTYXKHICTIO. BoHM MatoTh 8-
pO3pANIHY IIMHY JaHUX, 110 O3HA4a€, 10 BOHU MOXYTh OOpOOIsATH JaHi 8-
PO3pSIIHUMHU  (pparMeHTaMU. 3a3BUYail BUKOPHUCTOBYIOTHCSI B MAJIOMOTYKHUX 1
HEJOPOTHX MporpaMax Ta B MPOCTHX JOJATKaxX, sIKi HE BUMAararoTh BEJIHMKOI
00YHMCITIOBAJIBHOT TOTYKHOCTI, TAKUX SIK MOOYTOBA TEXHIKA, MYJIbTH AUCTAHIIIITHOTO
KEepyBaHHS, ITPAIIIKH.

16-po3psigHI MIKPOKOHTPOJEPH: I MIKPOKOHTPOJIEpU MAIOTh 16-po3psiiHy
HIMHY JaHUX, TOOTO MOXKYTh 00p0o0JsiTH AaH1 16-po3psaanumu pparmenTamu. Bonu
MaloTh OUIbIIE MaM’aTi Ta OOYMCITIOBAIILHOI TMOTYKHOCTI, HDK 8-po3psiiHi
MIKpOKOHTpoJiepd. Lle poOuTh iX NpuAaTHUMHU [Ji8 BUKOPUCTAHHS y OUIBII
CKJIAJHUX TMporpamMax, TaKuX SK aBTOMOOIIbHI CHUCTEMH, MEAWYHI MPUCTPOI Ta
IIPOMUCIIOBI CUCTEMH KepyBaHHSI.

32-po3psiIHI MIKPOKOHTPOJIEPHU: 111 MIKPOKOHTPOJIEPH MalOTh 32-pO3psIHY

MIMHY JaHUX, TOOTO MOXYTh 00p00saTH Kani 32-po3psaaumu pparmentamu. Bonu


https://learn.ztu.edu.ua/mod/resource/view.php?id=161161
https://learn.ztu.edu.ua/mod/resource/view.php?id=161161

MalTh OUIbIIE MaM’ITi Ta OOYMCIIOBAIIBHOI TMOTYXKHOCTI, HDK 16-po3psiHi
MIKPOKOHTpOJIepH. ToMy iX YacTO BHUKOPHUCTOBYIOTH Y BHCOKOIPOTYKTHBHHX
mporpaMax, TakUX SIK I'pOB1 KOHCOJI, MYJbTHMEIIMHI MPUCTPOI Ta MEPEKEBE
obOnagHaHHs, a0o0, HANpPHKIAJ, y TOOYTOBIM EJIEKTPOHIIll BHUCOKOIO Kjacy Ta
METUIHUX MTPUCTPOSIX.

ApXIiTeKTypa MIKpPOKOHTpOJEpa CTOCYeTbCs ~ cmocolOy oprasizamii  Ta
B3a€EMO3B’SI3Ky MOT0 KOMIIOHEHTIB. Jl0 HAWIMOIMMPEHIINUX BITHOCATHCSA JBI
byHIaMEHTAIbHI apXITEKTYPH, sIKI BUKOPHUCTOBYIOTHLCS MPOIIECOpamMu JIJIsl IOCTYITY

1o mam’sati: 1e apxitektypa ®on-Heiimana (Von Neumann architecture, taxosx
Bijmoma 1me sik [IpiHcroHchka), Ta 'apBapackka apxitekrypa (Harvard architecture).
(lib.pnu.edu.ua) MikpokoHTposepn [apBapacbkoi  apXiTeKTypu
(puc. 1.7): Yy MIKPOKOHTpPOJIEPAX IILOTO THUITY IaM ATb
nporpaMm (IIpOrpaMHUX THCTPYKINHN) 1 MaM’ATh JaHUX PO3JILICHI Ta MAlOTh Pi3HI
LIMHY JJIA [lepeaadl JaHux. ToOTo, s apXITEKTypa Mae OKpeMl IIMHU JIJIsl JTaHUX
Ta THCTPYKIIiH, a TAKOXK OKpeMy IaM’sITh JJI1 KOXHOI, 110 3a0e3neuye OiIbl
IIBUJIKE BUKOHAHHS 1HCTPYKIIIM, OCKUIBKA MOXHA OTPHMAaTH JAOCTYII JIO TIaM’sITi
porpam 1 JaHux oJlHO4acHO. L{e poOuTh iX MBUAMUMU Ta €PEKTUBHIIINMU, HIK
1HII1 apxiTekTypH. binbmricts cydacHux MK BUKOPUCTOBYIOTH came
IapBapaceky apxitektypy nam’sti. [lpukiagm mikpo-

KOHTPOJIEPIB rapBapAChKoi apxiTekTypu: MikpokonTposiepu Atmel AVR i PIC.

LieHTpanbHui npouecop

MNam'aTtb MNam’'aTtb
AaHuX nporpam

Pucynox 1.7 — I'apBapchka apXiTeKkTypa

MikpokonTposiepu  apxitektypu  (on  Heiimana (puc. 1.8): 'y
MIKPOKOHTpOJIEpax I[bOTO THIy TMaMm’sITh TMporpaM 1 TaM siTh JTaHHUX
BUKOPHUCTOBYIOTH OJIHY IKMHY. TOOTO, MporpamMHi IHCTPYKIIIT Ta AaH1 30€piraroThCs

B OJIHOMY MpocTOpi mam’sTi. Takux miaxia, 3 OTHOT0 OOKY, CIIPOIIYE Ta 3/ICIICBIIIOE


http://lib.pnu.edu.ua:8080/bitstream/123456789/14728/1/AVR_lecs.pdf
http://lib.pnu.edu.ua:8080/bitstream/123456789/14728/1/AVR_lecs.pdf

BUPOOHUIITBO  MIKPOKOHTPOJIEpPIB, JlaHa apXiTeKTypa € TMPOCTIIIO Ta
eKOHOMIYHIIIO, HiX ['apBapichKa, ane 3 1HIIOTO OOKY, 1€ MOXE MPU3BECTH 0
3HUKCHHSI TPOJIYKTHBHOCTI, TOOTO MOXE OOMEXYBaTHCS IIBHIKICTh BHKOHAHHS.
Tomy 3a3Buuaii BOHa BUKOPUCTOBYETHCS B KOMIT IOTepaxX 3arajbHOTO MPU3HAYCHHS,
1 piame B MikpokoHTposepax. [Ipukinaan MIKpOKOHTpOJepiB, 1m0 moOyaoBaHI Ha

apxitektypi ¢hon Heiimana — 1ie mikpokonTposepu 8051 1 ARM.

LieHTpanbHwWii npouecop

Nam’aTb
nporpam
Ta AaHuX

Pucynok 1.8 — Apxitektypa ¢on Heiimana

Apxitektypa komans CISC 1 RISC:

CISC (Complex Instruction Set Computing) i RISC (Reduced Instruction Set
Computing) (volierprof.ru) — me aBa pi3HI MiAX0OAW 0 PO3POOKH apXITEKTypH
Habopy iHcTpyKIii (ISA) komi toTepa abo Mikpomnporecopa. OCHOBHA BIIMIHHICTh
Mk apxitektypamu CISC 1 RISC nonsirae B CKJIaHOCTI IHCTPYKUIN, SIKI BOHHU
BUKOPHCTOBYIOTb.

Apxitektypu CISC BHUKOPHUCTOBYIOTH CKJIQHI I1HCTPYKIIi, SIKI MOXYTb
BUKOHYBATH KUIbKa omnepauii B oAHii iHCTpyKuii. L1 iHCTpyKIIi MOXKYTh MICTUTH
Taki omepariii, sIK TOCTYII /10 TlaM’siTi, apuMETHYHI Ta JIOT14HI omepallii Ta yMOBHI
nepexoau. [lepesara apxitexkrypu CISC nosnsirae B TomMy, 1110 BOHA MOXKE 3MEHIITUTH
KUIBKICTh 1HCTPYKIIiM, HEOOX1THUX JIJI1 BUKOHAHHS 3aBJaHHS, 1110 MOXE MPU3BECTH
710 O1TbII €(PEKTUBHOTO KOy Ta HIBUAIIOTO YaCy BUKOHAHHS.

Apxitexktypu RISC, 3 iHImoro 00Ky, BUKOPHUCTOBYIOTh MHPOCTIIIUN HaOIp
THCTPYKIIiH, sIKI BUKOHYIOTh OAHY onepailito. L1 iHCTpyKiiii 3a3Bu4ail BUKOHYIOTHCS
3a OJIMH TaKT, MO0 POOUTH IX MIBUAINIMMH, HDK OUIBII CKJIQJHI 1HCTPYKIl, IO

BUKOPUCTOBYIOTbCS B apxiTekTypax CISC. Onnak, ockinbku iHCTpyKIii RISC


https://volierprof.ru/uk/arm-processor-chto-chto-takoe-arm-biznes-model-kompanii-arm/

MPOCTIII, JJi1 BUKOHAHHS 3aBJaHHS MOXE 3HQJ00UTHUCS OuIlble iX, IO MOXKe
MIPU3BECTH JI0 301IBIIICHHS PO3MIPY KOJY.

Ocp neski kio4uoBi BiaMiHHOCTI Mk apxiTektypamu CISC 1 RISC:

Posmip inctpykuii: iHcTpykiii CISC, sik mpaBuiio, OUIbIII Ta CKIATHIII, HIXK
iHcTpykuii RISC, siki 3a3Buuail MeHIII Ta MPOCTIIIII.

Yac BukonanHs: 1HCTpYKIIi CISC MOXyTh BUKOHYBATHCS JIOBIIIE, OCKIIbKU
BOHU CcKiaaHimm, toai sk iHcTpykiii RISC 3a3Buuaii miBujiie, OCKUIBKH BOHU
TPOCTIIIII.

Posmip kony: Inctpykuii RISC, sik mpaBuiio, KOMIOAKTHIII, HIXK 1HCTPYKITT
CISC, 110 Mo3ke MPU3BECTH 10 MEHILIOTO PO3MIPY KOJy.

Hoctyn no mam’sti: apxitektypu CISC yacTto MarOTh CKJIagHI PEXKUMHU
ajpecariii mam’sTi, 0 MOKe OYTH KOPUCHHUM Y JIEIKUX CUTYaIlisX, aJie TAKOK MOXKE
CTIOBUIBHUTH YaC BUKOHAHHSI.

Bubip mix apxitekrypamu CISC 1 RISC 3anexuth BiJi KOHKpPETHUX MOTPEO
nporpamu. Apxitektypu CISC kpare miaxoasTh JJIs JOJATKIB, SKI BUMararoTh
CKJIQJHUX 1HCTPYKLIA 1 MOXKYTh BUTPATH BiJ 3MEHUIEHOTO PO3MIipy KOAY, TOML SIK
apxitektypu RISC kpaiie miaxoasTs misi JAOJATKIB, SKI BUMAaraloTh IIBHUIKOTO
BUKOHAHHS Ta MOXYTh TEPIITH OLIBIIHI PO3MIP KOIY.

Maiixe yci cydacHl MIKpokoHTposiepyu oOyaoBani 3a RISC-apxitekTyporo.
Jo wmikpokoHTposiepiB moOyaoBanux 3a CISC-apxXiTeKTypor BiJIHOCATHCS
MikpokoHTpoJsiepu Qipmu Intel 3 sapom MCS-51, siki Ha ChOrOJH1 32 JILEH3IEI0
BUITYCKalOThCs 1M psiaom (learn.ztu.edu.ua) iHImmx BUPOOHHUKIB.

3aranom BUOIp apXiTEKTYpH MIKPOKOHTpOJIEpa 3aJie’KaTUME BiJl KOHKPETHUX
BHUMOT MIPOTPaMH, BKIIOYAIOYH MPOTyKTUBHICTh, CHEPTOCTIOKUBAHHS Ta BapTICTh.

Otxe, ax 0a4UMO, MIKPOKOHTPOJIEPH BITITPAIOTh KUTTEBO BAXIHUBY POJIb Y
PI3HUX Tally3sX HPOMHUCIOBOCTI Ta 3acTocyBaHHAX. Lli HeBenMKl IMporpamoBaHi
yHIBEpCalbHI TMPUCTPOI MEPEBAKHO BUKOPUCTOBYIOTHCA B IHTEJIEKTYyaJIbHUX
CHUCTEMaxX aBTOMAaTH3allli Ta KOHTPOJIo, 3abe3neuyroun e(eKTHBHE Ta HaJilHE

KepyBaHHA PI3HOMaHITHUMM TpujiagamMu, (QyHKIiSIMH Ta mpoluecamu. Bonu


https://learn.ztu.edu.ua/mod/resource/view.php?id=161161

KOMIIaKTHI, MaJIONOTY>KH1 1 EKOHOMIYHO BUT1/IHI, came 11e 1 pOOUTH 1X 11€TbHUMHU

JUISl BAKOPUCTAHHS B PO3YMHHUX CUCTEMax, Jie HEOOX1/IHI KOHTPOJIb 1 aBTOMaTH3allisl.

1.2.4 BukopucTaHHsl MEPEX B IHTENIEKTYaIbHUX CUCTEMAax

o6 3a0e3nmeyuTH AUCTAHLIMHUN MOHITOPHHT 1 KEpyBaHHS IPHUCTPOSIMHU,
1HTEJIEKTyaJIbHI CUCTEMH YIPAaBIIHHSA Ta aBTOMAaTH3allli 4acTO MOKJIAJa0ThCs Ha
KOMYHIKaIiiHl Mepexi. KomyHikaliiHi Mepexi MOXYTh MaTH pi3HI (QopMmH,
BKJIFOYAIOYM JPOTOBI Ta 0e3ap0oTOBI Mepexi, sokanbHi Mepexi (LAN), rimobanpHi
mepexi (WAN) ta Inteprer. Lli Mepexi MOXKHa BUKOPUCTOBYBATH JUIsl Ilepeaayl
JaHUX Y PEeXUMI pealbHOTO yacy abo s 30epiraHHs Ta MEePeCHSIaHHs JaHuX Ui
nofanbinoi oOpoOku. st oOMiHY JaHMMHU Ta I1HQOpPMAI€, a TAKOXK IS
3a0e3MeYeHHs] B3a€EMOJI1 MK KOMIIOHEHTaMU CHCTEMH, JIaHI CUCTEMHU KOHTPOJIO

BUKOPHCTOBYIOTh Pi3HI MPOTOKOJIM Ta CTAH/IaPTH Mepeaadi Janux [6].

1.2.4.1 Knacudikailisi KOMI'TOTEpPHUX MEPEK

Kowmm’torepHa mepexa — 11e Tpyra B3a€MOIOB’ I3aHUX MPUCTPOIB, TAKUX K
KOMIT'IOT€pH, CEpPBEpPU, MapLIPYTU3aTOPH, KOMYTATOpPH, MPUHTEpPH Ta 1HII
MPUCTPOI, AK1 CIIIKYIOTHCS Ta OOMIHIOIOTHCS JAHUMH OJIUH 3 OJHUM. Mepexka Moxe
OyTu po3TamioBaHa B OAHOMY (I3UMYHOMY MICIll a00 OXOIUTIOBATH KIIbKa MICIIb,
Hanpukiaa odicu, OyaiBim 4u wmicta. (s 3B’A3Ky OJMH 3 OAHUM KOMII IOTEPU
BUKOPUCTOBYIOTh 3arajbHl TMPOTOKOJM 3B’S3KYy uepe3 mudposi 3’emnanHs. Lli
B3a€EMO3B’SI3KM  CKJIQJAlOTCA 3 TEXHOJOTIH  TEJNEKOMYHIKAI[IHHUX  MEepex,
3aCHOBAHMX Ha (PI3UYHO-IPOTOBHUX, ONTUYHUX 1 OE3APOTOBUX PaAIOUaCTOTHUX
METO/IaxX, K1 MOXKYTh OyTH OpPraHi30BaHi B pI3HOMaHITHUX MEPEKEBUX TOMOJIOTISIX
[9, 10].

Komm’totepHi mepexxi MoXHa Kiacu(ikyBaTH 3a PI3SHUMHU KPUTEPISIMH,
TaKUMH SK po3Mip, reorpadiyHe MOKPUTTS, TOIMOJOTIS Ta MPOTOKOT 3B S3KY,
00JlacTh 3aCTOCYBaHHs Ta IMpu3HA4YeHHsA, Toimo. OJHUM 13 HAUMOIMIMPEHIIINX

KpuTepiiB kinacudikaii € ix po3mip. Ocb OCHOBHI TPH TUITK MEPEX 3a 00JIACTIO i



LAN (Local Area Network, nepekinan — nmokajibHa Mepexa) — e Mepexa, AKa
OXOILTIOE HEBEIHMKY TEPHUTOpPiI0 4d TeorpadiuHy o005acTh, SIK MPABHIO, OAHY
Oynisito, odic abo kamiyc. 3a3Bu4ail HEIO BOJIOJIIE€ Ta Kepy€e OJHA Oprasisaris, 1
BOHa BHUKOPHCTOBYETHCA JJIsl CIIJIBHOTO BUKOPUCTAaHHS TaKUX pPECypCiB, SK
npuHTepH, (aiiau Ta Joctyn a0 [HTepHery.

MAN (Metropolitan Area Network, y mepekiaal — mickka Mepexka ado
MeperKa MEraroJIiciB): — 1€ Mepexka, sika OXOILIIOE OUTBIINY TeorpadiuHy TEPUTOPIIO,
HiXK JIOKaJTbHA MEPEeka, K MPaBUIIO, II€ MICTO YM cenuie. BoHa Moxe ckiagaTucs
3 KUJIBKOX B32€MOTIOB'SI3aHUX JIOKAJTbHUX MEPEK.

WAN (Wide Area Network, y mepekiai — riio0anbHa Mepexa): — Ie Mepexa,
sKa OXOILIIOE BEIIUKY reorpadiyHy TEpUTOPIIO, HAPUKIIA] MICTO, KpaiHy 4 HaBITh
yBECh CBIT. 3a3BUYail HEK BOJIOAIIOTH 1 KEpPYIOTh KUIbKAa OpraHizamii i
BUKOPUCTOBYEThCS JUJII OOMIHY JaHMMU Ta pecypcaMu MDK TreorpadiqyHo

PO3HECEHUMH MICISIMH.

WAN

Wide Area Network

: e > MAN

Metropolitan
. Area Network

Pucynok 1.9 — Knacudixkariss komn'toTepHUX Mepex 3a 007acTro 1ii

J1o nesKuX IHITUX THITIB KOMIT IOTEPHUX MEPEK HAJICKATh:

PAN (Personal Area Network, mepeknam — mepcoHaibHa Mepexka): — 1€
HAaWMEHIITUN THUIT MEPEXKi, III0 BUKOPUCTOBYETHCS JIJIS 3B’ 3Ky MK MPUCTPOSIMU HA
HEBEJIMKIA BifcTaHl (3a3Buuail y mexax 10 metpiB). [Hkomm Ti 1ie Ha3UBAIOTh
MEpEXOoI0, sika Mo0yI0BaHa «HABKOJIO» JIIOAWHU. J[aHa Mepeka BUKOPUCTOBYEThCS

JUIsi  00'€THAHHS TIEPCOHAIBLHOTO EJEKTPOHHOTO O0O0JIafHAHHSA KOPHUCTyBaya,



Hanpukiaa, cMmapTdoHu, HOYTOYKH, O€3apOTOBI HABYIIHHUKH, TOIIO. TakuMu
CTaHJapTU30BaHUMHU Mepekamu B Haill yac € Bluetooth, ZigBee, Piconet.

WLAN (Wireless Local Area Network - 6e3apoTroBa joKallbHa MEpeka):
(dspace.wunu.edu.ua) e JOKalbHA MeEpEKa, SAKa BHKOPHCTOBYE TEXHOJIOTIIO
06e31poToBOTO 3B’sI3Ky, Hampukman Wi-Fi, mms migxiarodeHHs MPUCTPOIB 10
Mepexl.

Cloud Computing Network (Mepeska xMapHUX 00YHCIIEHB): — 1€ BIpTyaabHA
Mepeka, Ky BUKOPUCTOBYIOTh JIJIsi HAQJAHHS MOCYT 1 Mporpam 4depe3 [HTepHeT 3a
JIOTIOMOTOI0  [TOCTa4yaJIbHUKa XMapHUX TMOCIyr. XMapHi Mepexi J03BOJISAIOThH
KOpHCTyBa4yaM 30epiratv Ta OTpUMYBATH JOCTYII J0 daHux (1S2.Space) i mporpam i3

BIJIJTAJICHUX CEPBEPIB 1 MPUCTPOIB, 10 3HAXOATHCA Y PI3HUX MICIISX.

1.2.4.2 OcoOauBOCTI BUKOPUCTAHHS JIOKaJbHUX Mepexk Ta mepexk WiFi B
aBTOMATU30BAHUX CUCTEMaX

JlokasnpHi Mepexi Ta Mepexi Wi-FI — 11e 1Ba THIIH Mepex, sKi 3a3BHUail
BUKOPUCTOBYIOTHCS B IHTEJIEKTYaJbHUX CHCTEMaX, aje BOHH BIAPIZHSIIOTHCS 3a
00CSITOM 1 MOKJTUBICTIO MiAKIIOUEHHS [6].

JlokanpHI Mepexi: — II€ Mepexi, sKI 3 €IHYIOTh MPUCTPOi B Mexax
oOMeskeHo1 reorpadiunoi oonacti. jisi BCTaHOBIIEHHS 3B A3KYy MK MPUCTPOSMH B
JIOKaTbHUX MEPEKax BHUKOPHUCTOBYIOTHCS JPOTOBI 3’€JIHAHHS, Takl sIK KaOemi
Ethernet abo onroBosOKHO. 3a3BU4Yail BOHM 3a0€3MEUyIOTh BHUCOKY IMIBHIKICTH 1
HAJIUHICTh Mepeaadl JaHuX, 0 pOOUTH X MPUAATHUMHU ISl KPUTUYHHUX 32 YaCOM
mporpaM, ¢ IOTpiOHA HH3bKa 3aTpUMKa Ta JICTEPMIHOBAaHAa IIOBEIIHKA.
[Tpuknagamu TEXHOJOTIN JIOKaabHOI Mepexi € Ethernet, cuctemu monboBUX HIMH
(manmpukian, Modbus ab6o Profibus) i mpommciosi Bapiantu Ethernet (taki sik
EtherNet/IP abo PROFINET).

Mepexi Wi-Fi, 3 iH110r0 60Ky, € 0€3pOTOBUMH MEPEKaMH, SIKi JO3BOJIAIOTh
MPUCTPOSIM MIAKITIOYATHCS Ta CIJIKYBAaTHCS 0e3 moTpedu y (i3uyHuX KadesX.
Mepexi Wi-Fi BUKOPUCTOBYIOTh PajioyacTOTH JJIi BCTAHOBJICHHS O€3ApOTOBHUX
3’€JlHaHb MDK TMPUCTPOSIMH Ta TouKaMu jgoctymy. Mepexi Wi-Fi 3a3Buyait

PO3TOpTaOThCA B MEBHIN 30H1, HAIPUKIIAA y 10Mi, 0(ici Yi rpOMaZChKOMY MicCIIl, 1


http://dspace.wunu.edu.ua/bitstream/316497/38267/1/%d0%9f%d0%be%d0%ba%d0%be%d0%b9%d0%be%d0%b2%d0%b0%20%28%d0%9d%d1%96%d0%ba%d1%96%d1%82%d1%87%d1%83%d0%ba%29_%d0%9c%d0%a0_2019.pdf
http://dspace.wunu.edu.ua/bitstream/316497/38267/1/%d0%9f%d0%be%d0%ba%d0%be%d0%b9%d0%be%d0%b2%d0%b0%20%28%d0%9d%d1%96%d0%ba%d1%96%d1%82%d1%87%d1%83%d0%ba%29_%d0%9c%d0%a0_2019.pdf
https://ts2.space/uk/%D1%96%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%B2-heze/

MPOTIOHYIOTh MOOUIBHICTD 1 THYUYKICTb MIJKJIFOYEHHS ITPUCTPOIB.

Mepexi WIi-Fi 3a0e3neuyrorh 0e3qpoTOBHH JOCTYH 10 IHTepHeTy Ta
J03BOJISIIOTh TIPUCTPOSIM MIAKIIOYATUCS 10 JOKAJIBHOI MEpexXi Ta OTPUMYBaTH
JOCTYN A0 TaKUX PECypcCiB, sIK MPUHTEPH, CHUIbHI (aitmu abo MiAKIIOYEHE 10

mepexi cxosuine. Mepexxi Wi-Fi BukopuctoBytots ctanmapt |IEEE 802.11 i
NPALOIOTh Y HENIIEH31HHUX J1ara30HaX 4acToT. BOHM MpOMOHYIOTH 3py4HE
MIAKIIOYEHHS, JIO3BOJISIIOYM  KOPUCTyBayaM  MIJIKJIIOYaTH CBOi  CMapT(dOHH,
HOYTOYKH Ta 1HII IPUCTPOI 0 MepexkKi 0€3 HeoOX1THOCTI (HI3UYHOTO M1 KITFOUCHHS.

Tobro, sk Oaummo, JsokanbHI Mepexi Ta Mepexi Wi-Fi He €

B3a€MOBUKJIIOYHUMH, BOHU MOXYTh JIOIOBHIOBATH OJ[HAa OJIHY B PO3yMHIH cuctemi.

Mepexi Wi-FI MoxHa po3risgaté SK PO3MIUPEHHS JIOKAIBHOI MEpEexi, 10
3a0e3neyye  O€3ApOTOBE  MIJKIIOYEHHS B  MeXaxX TEpUTOpli, OXOIUIEHOI

iHGpacTPYyKTYporo JIoKanbHOT Mepexi. Mepexi Wi-Fi 103BOJISIFOTE IPUCTPOSIM
M1IKJTI0YATUCS J0 JIOKATBHOT MEPEXKi Ta OTPUMYBATH JIOCTYI JI0 PECYPCIB TaK CaMo,
K MIPUCTPOI, NIAKIIOUEHI Yepe3 APOTOBE 3’ €THAHHS.

Hampuknan, y po3ymMHOMY JOMiI Takli TPHUCTPOI, SK I1HTEJIEKTyallbHI
TEPMOCTaTH, CHCTEMH OCBITJICHHS ab0 KaMepu CIIOCTEPEKEHHS, MOKHA
MIIKJITIOYUTH 10 JOKaJIbHOT Mepexi 3a mormomMororo kabems Ethernet. ¥V Toit e gac
MOOUTBHI IPUCTPOi, HOYTOYKHU Ta 1HIII MOPTATUBHI IPUCTPOI MOXKYTh MIIKIOYATHCS
710 O/THi€T ToKabHOT Mepexi uepe3 Wi-Fi, 3a0e3neuyroun 0e31poToBe KepyBaHHS Ta
JOCTYM JI0 CHCTEMHU PO3YMHOTO JIOMY.

VY upoMy creHapii JoKajibHa Mepeka 3abesneuye 3B’SI30K 1 KOHTPOJb, a
mepexka Wi-Fi 3a0e3neuye rHyUKICTh 1 MOOUIBHICTD JJISl PUCTPOIB KOPUCTYBAYIB.
OO06uB1 Mepexi MpalrTh Pa3oM, 100 3abe3neuntn Oe3nepediiHe MiIKITI0YEHHS,
OOMIH JaHUMHU Ta KOHTPOJb Yy PO3YMHIN CUCTEMI.

Bapro 3a3naunTu, 1o Bubip MiXK JOKaTLHUMHU MepekamMu Ta Mepexamu Wi-
Fi 3anexuTh Bl KOHKPETHUX BUMOI mporpamu. JIOKalbHI Mepexi HaJgaroTh
nepeBary B IpOMHUCIIOBUX yMOBax a00 B CUTYallifX, KOJH 3B’ SI30K Y pealbHOMY Yaci
Ta J€TCPMIHOBaHA IMOBEAIHKA € KpuTHaHUMHU. Mepeski Wi-Fi Oijiblie maxoaats s

nporpam, Jie oTpioHa MOOUTBHICTb, 3pYUYHICTh 1 0€3POTOBE MiAKIIOUCHHS.



1.2.4.3 Tunu MepeKeBUX MPOTOKOJIB 1 IX MPU3HAUCHHS

MepexeBuii MPOTOKOJI — IIe HaOlp MpaBWiI 1 MPOIEAyp, SAKI PETyIIOITh
OOMIH JaHUMHU MDK PI3HMMH TPHUCTPOSIMH B Mepexi. BiH Bu3Hauae, sk gaHl
NepeIaoThCs, NPUUMAIOTBCA Ta OOpOONISAIOThCs, 3a0e3neuyrourd e(HEeKTUBHUN
3B’SI30K IPUCTPOIB OJIUH 3 oaHUM [10].

Monens OSI (anrn. Open Systems Interconnection Basic Reference Model,
0a30Ba eTaJIOHHA MOJIEIbh B3aeMOJil Bimkputux cuctem): (dspace.kntu.kr.ua) e
KOHIICTITYaJIbHA OCHOBA, SIKa CTaHIAPTH3YE 3B 30K MiX PI3HUMHU CHCTEMaMH Ta
MIPOTOKOJM 3B’SI3KY, II0 BUKOPUCTOBYIOThCS B Mepexi. [Ipoctumu crmoBamu, 1ie
abcTpakTHa MOJENb JUIsi KOMYHIKalld 1 PO3POOKH MEPEKEBUX MPOTOKOJIIB.
(dspace.kntu.kr.ua) Bona ckiamaetncs i3 7-mu piBHiB. KoxkeH Ma€e CBiii yHIKaJIbHUI
Ha0lp QYHKIIN 1 MPOTOKOJIIB Ta BIAMOBIZAE 3a MEBHUM ACMEKT KOMYHIKAIIMHOTO
npoiiecy, Bia (Pi3MUHOI mepenayi A0 MOCIAYr Ha piBHI nmporpamu. Mogens OSI
KOpPUCHA PO3YMIHHSI TOTO, SK Pi3HI KOMIIOHEHTH MEpEXl B3a€EMOJIIOTH OJUH 3
OJHUM, 1 JJIs YCyHEHHs mpoOieM wmepexi. Ta moTpibHa, 1m0 3abe3neuuTH

CTaHJIAPTHY MOJCIb JUISI MEPEKEBOro 3B’SI3Ky, SKa JOIMOMOXE 3a0C3MeUnTH

Tun gaHux PiBeHb DyHKUIT

[LaHi 7. NpuknagHuin (Application) Hoctyn oo mepexesux cnyx6

6. MpepcraBHuubkuA (Presentation) | MpeactaeneHHs i wWKbpyBaHHA AaHWUX

5. CeaHcoBwiA (Session) YnpaBniHHA ceaHcoM 3BA3KY
CermeHTn 4. TpaHcnopTHuiA (Transport) MpsMMiA 3BA30K MK KIHLEBUMM
NyHKTAMW Ta HaQilHICTb
MNaketn 3. Mepexeswuin (Network) BuaHaueHHs MaplupyTy Ta noriyHa
appecauis
Kappu 2. KaHanbHuia (Data Link) disnyHa agpecauis

B32€MO/III0 Ta CYMICHICTh M1 PI3HUMU MPUCTPOSIMU Ta TPOTOKOJIAMHU.

Pucynox 1.10 — Mogens OSI: ¢ynkiii Ta THIN 1aHUX


http://dspace.kntu.kr.ua/jspui/bitstream/123456789/8855/1/Proek_komp_syst_mer.pdf
http://dspace.kntu.kr.ua/jspui/bitstream/123456789/8855/1/Proek_komp_syst_mer.pdf
http://dspace.kntu.kr.ua/jspui/bitstream/123456789/8855/1/Proek_komp_syst_mer.pdf

PiBeHb OSI MpoTtokonu

HTTP, gopher, Telnet, DNS, DHCP, SMTP, SNMP, CMIP, FTP, TFTP, SSH, IRC, AIM, NFS, NNTP, NTP,
SNTP, XMPP, FTAM, APPC, X 400, X.500, AFP, LDAP, SIP, IETF, RTP, RTCP, ITMS, Modbus TCP,
BACnet IP, IMAP, POP3, SMB, MFTP, BitTorrent, e2k, PROFIBUS

Lle BCbOro nuLLe Kinbka Hanpo3noBCIOMKEHILNX NPOTOKONIB NPUKNAAHOIO PIBHA, AKUX ICHYE
HEMMOBIPHO BEnUKa KINbKICTb. BCl IX HEMOXNUBO ONUcaTh B pamkax AaHoi CTaTTi.

ASN.1, XML, TDI, XDR, NCP, AFP, ASCII, Unicode

ASP, ADSP, DLC, Named Pipes, NBT, NetBIOS, NWLink, Printer Access Protocol, Zone Information
Protocol, SSL, TLS, SOCKS, PPTP

TCP, UDP, NetBEUI, AEP, ATP, IL, NBP, RTMP, SMB, SPX, SCTP, DCCP, STP, TFTP, RTP2

MepeXeBun IPv4, IPv6, ICMP, IGMP, IPX, NWLink, NetBEUI, DDP, IPSec, SKIP
KaHansHUn (ﬂaum ARCnet, ATM, DTM, SLIP, SMDS, Ethernet, ARP, FDDI, Frame Relay, LocalTalk, Token Ring, PPP,
AaHux) PPPoE, StarLan, WiFi, PPTP , L2F, L2TP, PROFIBUS

RS-232, RS-422, RS-423, RS-449, RS-485, ITU-T, RJ-11, T-carrier (T1, E1), moaudikauii craHgapty
Ethernet: 10BASE-T, 10BASE2, 10BASE5, 100BASE-TX, 100BASE-FX, 100BASE-T, 1000BASE-T,
1000BASE-TX, 1000BASE-SX

Pucynok 1.11 — Mogens OSI: piBHI Ta IPOTOKOJIN

Ochb KOPOTKHI OTJIsiJ] KOKHOTO PIBHS Ta ACSKUX 3arajlbHUX MPOTOKOJIIB, SIKi
BUKOPHCTOBYIOTBCS] HA KO’KHOMY PI1BHi:

®i3uunuii pieHb (anria. Physical Layer) : el piBeHb cTOCYEThCS (P13UUHOT
nepenavl JaHUX 4epe3 Mepexy. [IpoTokomu, siKki BUKOPHUCTOBYIOTHCS Ha IbOMY
piBHi, BKirouyaroTh Ethernet, Wi-Fi 1 Bluetooth.

Kananbuuii piBeHb (BiIOMUH 11I€ K pIBEHb KaHaly AaHuX, aHri. Data Link
Layer): meit piBeHb BIAMNOBIAA€ 3a BCTAHOBICHHA Ta MIATPUMKY 3B’SI3KYy MIXK
CYMDKHUMU By3jamMu Mepexi. [[poTokomnu, siki BAKOPUCTOBYIOTHCS Ha [IEOMY PIBHI,
(studfile.net) sxmouarots ARP (Address Resolution Protocol), PPP (Point-to-Point
Protocol).

Mepexesuii piBenb (anri. Network Layer): mel piBeHb BiAmoBimae 3a
MaplHIpyTH3alil0 MMaKeTIB JaHUX MDK pi3HUMH Mepexamu. [IpoTokomnu, ki
BUKOPUCTOBYIOTbCS Ha I1soMy pieHi, (Studfile.net) siouarors [P (Internet
Protocol, 3abe3neuye 38’130k Mixk nprctposimu B mepexi), ICMP (Internet Control
Message Protocol). (wiki.cuspu.edu.ua)

Tpancnoptuuit  piBenb (Transport Layer): (studfile.net) meii piBeHs
BIIMOBIZA€ 3a HAAIWHY Iepenavy JaHUX MK IporpaMaMu Ha pi3HUX MPUCTPOSX.
[TpoTokoyH, sIKi BUKOPHUCTOBYIOThCS Ha I1bomy pisHi, (Studfile.net) siouarors
TCP (Transmission Control Protocol, mporokon kepyBanus (Wiki.cuspu.edu.ua)
nepeaayero, 3abe3neuye HaliiiHy Ta eEeKTUBHY Iepenavy nanux B mepexi), UDP

(User Datagram Protocol, mpotokos (aupet.url.ph) nefitarpam xopucTyBaya), i T.1.


https://studfile.net/preview/10017814/page:5/
https://studfile.net/preview/10017814/page:5/
https://studfile.net/preview/10017814/page:5/
https://wiki.cuspu.edu.ua/index.php/TCP/IP
https://studfile.net/preview/10017814/page:5/
https://studfile.net/preview/10017814/page:5/
https://wiki.cuspu.edu.ua/index.php/TCP/IP
http://aupet.url.ph/OIB_shpory2.htm

CeancoBuii piBeHb (piBeHb ceaHCy, aHII. Session Layer): 1meill piBeHb
BIJIMOBIIa€ 3a BCTAHOBJICHHS, MIATPUMKY Ta 3aBEpIICHHS CEaHCIB 3B’SI3KYy MIX
nporpamamu. [IpoTokosu, siki BAKOPUCTOBYIOThCS Ha 11bOMY piBHI, (rustrackers.ru)
BiimovaroTh NetBIOS (Network Basic Input / Output System, 0a3oBa MepexeBa
cucrema BBeneHHS / BuBeneHHs), RPC (Remote Procedure Call, Bimmamenmii
Bukiuk mporeayp). (kr-labs.com.ua)

[Tpe3enTaniiinuii piBeHb (piBeHb MpecTaBleHHs, aHril. Presentation Layer):
el piBeHb BIANOBIIA€ 32 TEPETBOPEHHs JaHUX Yy ¢GopMar, 3pO3yMUIHii
NPUKIAJHOMY pIiBHIO, 332 MEPETBOPEHHS MPOTOKOIIB 1 KOJYBaHHS/IEKOIyBaHHSA
nanux. OTpruMani 3 Mepexi JlaHl NepeTBopioe y popmar, 3p03yMUTUHN JIs 10JaTKIB
Ta 3aCTOCYHKIB. IIpOTOKOIM, $KI BHKOPUCTOBYIOTHCA Ha IbOMY PIBHI,
(rustrackers.ru) Bxmrouatots SSL/TLS (Secure Sockets Layer/Transport Layer
Security, piBeHb 3aXMILEHHX COKETIB/Oe3neKy TpaHcnopTHoro pisHs), MIME
(Multipurpose Internet Mail Extensions , 6araTouinboBi po3mupeHHs: [HTepHeT-
TIOIIITH).

[Mpuknaaauii piBeHs (piBeHb 10AaTKIB, aHr1. Application Layer): nei piBeHb
BIJIMIOBITa€ 3a HAJAHHS MEPEXKEBUX TOCIYT AoJaTKaM, 3a0e3reuye B3a€EMO/II0
Mepexi ¥ kopuctyBada. [IpoTokonu, siki BUKOPUCTOBYIOThCS Ha I[LOMY pPIBHI,
(rustrackers.ru) srsrouarors HTTP (Hypertext Transfer Protocol , mportokoin
nepeaayl TINepTeKCTy, BUKOPUCTOBYEThCA [UJIsl Mepenayl BeO-CTOPIHOK dYepes
[urepuer), FTP (File Transfer Protocol , mnpotokonm mnepemaui aiiis,
BuKopucToByeThes uis nepenadi (library.kre.dp.ua) daiinie mixk npuctposimu B
mepexki), DNS (Domain Name System, mpoToOkoJ At HEPETBOPEHHS JOMEHHUX
imeH B [P-anpecu), SMTP (Simple Mail Transfer Protocol, nmpotokon nepenaui
MIOIITH, BUKOPHCTOBYETHCA [JJs HAJCWIAHHS Ta OTPUMAaHHA TIOBiJIOMJICHb
€JIEKTPOHHOT MOIITH ), TOUIO.

Lle numie kiJibka MPUKIIAIIB MEPEKEBUX MPOTOKOJIB, /10 PIBHIB SIKMX BOHU
Hanexarh y moneni OSI. Ha kokHOMY piBHI BUKOPHCTOBYETHCS 0araTo 1HIIMX
IPOTOKOJIIB, KOKEH 3 SKUX MPU3HAUEHUH IS IEBHOT METU Ta 3a0e3neyye 3B’ SI30K
MIDK MPUCTPOSIMU B MEPEXKI.

3aranoM, KOMYHIKAIliifHI Mepexi Ta MEpexeBl MPOTOKOIU € KPUTHYHO

BaXJINBUMH KOMIIOHCHTaMH iHTeJICKTyaJ'IBHI/IX CHUCTEM KCpyBaHHA Ta


https://rustrackers.ru/uk/useful/primery-osi-s-protokolami-i-portami-chto-takoe-setevaya-model-osi-urovni/
https://kr-labs.com.ua/books/Innovatory_Yak_hrupa_khakeriv_heniiv_ta_gikiv_zdiisnyla_tsyfrovu_revoliutsiiu.pdf
https://rustrackers.ru/uk/useful/primery-osi-s-protokolami-i-portami-chto-takoe-setevaya-model-osi-urovni/
https://rustrackers.ru/uk/useful/primery-osi-s-protokolami-i-portami-chto-takoe-setevaya-model-osi-urovni/
https://rustrackers.ru/uk/useful/primery-osi-s-protokolami-i-portami-chto-takoe-setevaya-model-osi-urovni/
https://rustrackers.ru/uk/useful/primery-osi-s-protokolami-i-portami-chto-takoe-setevaya-model-osi-urovni/
https://library.kre.dp.ua/Books/NMM/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5%20%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F%20%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D1%85%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B0%20%D0%9B.%D0%90/%D0%9A%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82%20%D0%BB%D0%B5%D0%BA%D1%86%D0%B8%D0%B9%20%D0%9F%D0%86%D0%97%D0%9C%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B0/%D0%9B%D0%B5%D0%BA%D1%86%D1%96%D1%97%D0%9F%D0%86%D0%97%D0%9C.docx

aBToMarm3ailii. AJDKe BOHU 3a0e3medyroTh OesnepeOiifiHy 1HTerpaiio Ta
KOOPJIMHAIIIO PI3HUX KOMITIOHEHTIB CHCTEMH, 3a0€3MeUylOTh MIIKIIOUYCHHS Ta
OOMIH JJaHWUMH, 110 HEOOX1IH1 JJIl ONTUMAJIBHOI MPOJAYKTUBHOCTI Ta €(PEKTHUBHOI

pOOOTH CHUCTEMH Y IIJIOMY.

1.3 Orunsan aHanoriB Ta ICHYIOYHX CUCTEM PO3YMHOTO OCBITJICHHS

Ha puHKy Be iICHYIOTh TOTOBI CHCTEMH YITPABIIHHS OCBITJICHHSM Ta PO3yMHI
ocBiTIIOBaNIbHI TpucTpoi. Koxken i3 mux (Www.ronl.ru) mae cBoi mepeBaru Ta
Henoiku. Cepes MOnyJIIPHUX MPOJYKTIB BUMIISIOTHCS PO3YMHI JIaMITH, HACTUIbHI
CBITHJIbHUKH, P13HI CMApTPO3ETKHU, CBITIOMIONHI CTPIYKU, NATYUKH PYXY, TOIIO.
PosrisitneMo nieski 13 HUX.

LED namnu xomnanii «Yangesl» (Pucynok 1.12). Lle mammnouka 31 3MiHOIO
kopopy RGB. Bona mae 6 pexxumis podotu (Flash, Strobe, Smooth, Warm, Fresh,
Romantic) Ta @QyHKIi0 TaiiMepa: CBITJIIO aBTOMAaTHYHO BMHKAaTUMEThCS Ta
BUMHKATUMEThCS IIOAHSA y 3amaHmii yac. KojkHa J1amma KOMIUICKTYEThCS CBOIM
JTUCTAHIIMHUM TyJbTOM KepyBaHHS. | TUIbKHM Yepe3 HBOTO 3IIHCHIOETHCS

YIOPABIIHHS II€I0 JaMIIO0.
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Pucynok 1.12 — LED namnu xomnanii «Yangcsly.

LED nmamna xommanii «SIOLAXEN» (Pucynok 1.13), sk 1 momepenus, 3i
3miHo0 kobopy RGB. Bona mae BOygoBaHuil JUHAMIK, 10 Ja€ MOXJIMBICTH

BIATBOPIOBaTH MY3HMKy depe3 Hei. [locepenuHi naMmu € IUCKOTEYHA KyJs, IO


https://www.ronl.ru/diplomnyye-raboty/menedzhment/157220/

MIPOEKTYE PI3HOKOILOPOBI BOTHI. L{e 103BosIsI€ 3p00UTH JOMAIITHI BEYIPKH Ta TUTSUI
CBSITA BECETUMU. Y IPABIIIHHS 31HCHIOETHCS 3a JOMOMOTOI0 TUCTAHIIMHOTO IMyJIbTa
KepyBaHHsS abo 3a JOMOMOrol MOOUIBHOTO cMapThoHY, IMiAKIIOYEHHS

3niMcHIOETRCS uie yepe3 Bluetooth.
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Pucynox 1.13 — LED namna xomnanii «SIOLAXEN».

Cucrema ympaBiiHHA OCBiTIIeHHSAM KomnaHii «Brillianty (Pucynok 1.14)
BITHOCUTBHCS JI0 CUCTEM PO3YMHOIO JIOMY, OCKUJIBKA BOHA JIO3BOJIIE KEpyBaTH He
TUIBKM OCBITJIEHHSIM, a ¥ TeMmmeparyporo Ta Oe3nekor OyAuHKy (3aMKamH,

KamepaMmu, J0MO(pOHOM).
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Pucynox 1.14 — Cuctema yripaBiiHHS OCBITJICHHSIM KommaHii «Brillianty.



Cucrema mae BOymoBany (ynkiiro Alexa, mo0 HagaBaTH KOMaHIU TOJIOCOM.
Tako € MOXJIUBICTh BMUKATH MY3UKY. Y IPaBIiHHS 3A1MCHIOETHCS Yepe3 I0/IaTOK,
BCTAHOBJICHUM Ha cMmapT@PoH, abo 3a JIONMOMOror ceHcopHoi mnaHem. [lanens
KepyBaHHS BMOHTOBYETbCS B CTIHY 3aMICTh 3BUYAWHUX IepeMuKadiB. Baprictb
TaKoi CHCTEMH Ha MOMEHT HaIlMCaHHS JUIUIOMHOI poOOTH CTaHOBHTH Bif 350 mo
6003 (B 3aJI€)KHOCTI BiJl KITBKOCTI IIEPEMUKAYIB Ha ITAHETT).

OTxe, 10 OCHOBHMX MepeBar po3yMHHUX OCBITIIOBAIbHUX MPUCTPOIB MOKHA
BIJTHECTH:

- HEBUCOKY JIOCTYIIHY IIIHY;

- BOHM HE BUMAraroTh CKJIaITHOTO MOHTaXy.

[IpoTe 3 11bOT0 BUILIMBAIOTH (3’ IBJISAIOTHCS ) 1 iXHI HEJIOTIKU:

- 0arato poO3yMHHUX JaMIl Ta CBITWJIBHUKIB KOMIUIEKTYIOTHCA PIIHUM
MyJIbTOM, 1 MOKHAa K€pyBaTH BCIMa MOKJIMBOCTSAMU 3 HbOro. TOOTO NHUCTaHLIIMHO
YIOPABJISITH OCBITJICHHAM MO’KHA JIMILE B OAHIM KIMHATI, HE 1O BClid kBapTupi. o
TOTO K TaKl MPUCTPOI MIJIKIIOYUTH Oe3MOCePeHbO A0 CMAPTHOHY a00 IIIAHIIETY
JUTSL OTPUMAaHHS PO3IIUPEHOTO HA0OPY MOMIIUBOCTEN HE BIACTHCS;

- SIKITTO 1 € MOKJIUBICTh KEPYBaTH PO3YMHUM MPUCTPOEM Yepe3 cMapTQOH, TO
3a3BUYall JIOJATOK MICTUTh Jy>)K€ MPUMITUBHUN (YHKIIOHAT O€3 pO3MIUPEHHUX
HaJIAIITyBaHb;

- 00 MIJKJIIYUTHCS 10 IPUCTPOIO 3a JOMOoMOrorw cmaptdona Ha Android
a00 10S, OuIbIITICTH MPUCTPOIB BUKOPHCTOBYIOTH Bluetooth-moaynb, BOynoBaHuii B
tenedon (ne WiFi);

- SIKIIIO MPHUCTPiit 1 BuKoprcToBye WIFi a1 miaKtoueHHs 10 cMapT(OHY, TO
1iHa Horo Oy/ae Ha NopsAaoK BUllA. J[o TOro x 13 BIATYKiB KOPUCTYBauiB, YACTO MPHU
NIJKIIOYEHHI MPUCTPOI0 B JOJATKY Yy HMX BHUHUKAIOTh TPYIHOIIl (JOJATOK HE
BUSIBJISIE IPUCTPiH, 00 MOTpiOeH myxe rapuuii curaan WiFi).

['oToBI cuCTEMU yIIpaBIiHHS OCBITICHHSIM MAIOTh TaKi EPEBary:

- aBToMatu3ailis. OCBITIIOBAIbHI MPUCTPOI MOXYTh OYTH MIIKJIIOYEHI 10

€IMHOI CHUCTEMU «PO3YMHOTO OCBITIIEHHS». BIiIMOBITHO 1€ HaIa€ MOKIUBICTH



KEepyBaTH Ta YIpPaBJIsATH HAUMU B aBTOMAaTUYHOMY pexuMi. Jlo Toro x 1e 3Ha4HO
€KOHOMUTbH Yac Ta BUTPATH 32 KOMYHaJIbHI paXyHKU;

- BCA CHCTEMa YIpPaBISETbCA €IMHUM TIPUCTPOEM, 1 HayacTime Ie
MOOUIBLHUHN TeNe(dOH;

- MAKIIOYEHHA 0 cMaTpdoHy BiAOYBAETHCSI B OCHOBHOMY 3a JOTIOMOTOIO
oe3mpoToBoi Mepexi Tuny Wi-Fi, 110 103BOJIIE KepyBaTU OCBITIECHHSM dYepes
IHTEpHET, HaBITh HA BiAMalIeHIN BIICTaH1, KOJH JIFOAMHA 3HAXOUTHCS HE BIOMA,;

Ane He muBisuuch Ha Bci mi (Www.zntu.edu.ua) mepeBaru, Bce K Taku
CUCTEMHU YTMPABIIHHS OCBITJICHHSIM HE TaK CHJIbHO MOMIMpEHi. ToMmy 10 MaroTh
HACTYITHI HEOJIKHU:

- 3aBHUCOKA I11Ha (KOMITYIOTh TaKl PIllIEHHS HEJICIIEBO);

- BUMAararoTh CKJIaIHOTO MOHTaXY;

- 3a3BUYal 111 CUCTEeMH 0araToyHKI[IOHAJIbHI, 1 MAIOTh Jy>K€ BUCOKY CTYIIIHb
THYYKOCTI  HajamTyBaHb. bulbImiCTh 13 1HMX  (YHKIIH  BUSBIAIOTHCS
«HEMOTPIOHUMUY) KOPUCTYBady, a BUCOKA CTYIIIHb HAaJAIITYyBaHb pOOUTH 1HTEp(Elic
KOpHUCYBaya 3alUlyTaHUM 1 HE 3pyYHUM Y BUKOPUCTAHHI.

Came ToMy, MpPOBIBIIM aHAII3 MPEIMETHOI 00JacTi Ta 3AIMCHUBIIN OTJISA
ICHYIOUHX CHUCTEM 1 aHAJIOTIB, OYyJ0 MPHUHHATO PIillIEHS CTBOPUTU Ta PO3pOOUTU
BJIACHY CHCTEMY PO3YMHOT'O OCBITJICHHS, sika Oyae MaTu npoctuid Ta user-friendly
iHTepdeic KopucTyBadya 3 MiHIMaJIbHUM HabopoMm 0a30BUX (DYHKINH, sKi

3a2JI0BOJIBHSITH Halll noTpedu. [[o Toro x ii KiHIeBa 1iHa OyJie HE BUCOKOIO.

1.4 OcHOBHI MapaMeTpu Ta BUMOT'M MailOyTHROT CCTEMU

3aranpHui (QyHKIIOHANT MaHOYTHBbOI CHCTEMH IOBHMHEH 3a0e3levuyBaTh
MOJKJIMBICTh JUCTAHLIWNHO KepyBaTW OCBITIEHHAM OyauHky uyepe3 WiFi,
BUKOpHUCTOBYI0UM Web-1HTepdeiic.

Cucrema noBuHHa 30epiratu aasi. Jyig 30epiraHHs Ta KepyBaHHS JTaHUMHU
CHUCTeMa Ma€ BUKOPHUCTOBYBaTH 0a3y AaHux. JlaHi MOBHHHI TNEpeaaBaTUCS IO

oe3npoTtoBiit Mepexi WiFi.


http://www.zntu.edu.ua/uploads/conference/TN2015-T3.pdf

[IporpamHuii NpoayKT MOBUHEH OYTH 3PYYHUM Y BHUKOPHCTAHHI, MaTH
NpuBaOIMBHUI Ta IHTYITUBHO 3p0O3yMiuil iHTepdeEic KopucTyBaya.

[aTepdeiic kopuctyBaua Mae OyTH TOCTYITHUM yepe3 Opay3ep Ha KOMIT I0Tepi
Ta/ab0 Ha MOOIJTLHOMY TPUCTPOI.

Be6-inTepdelic moBuHEH HaAaBaTH KOPUCTYBAuy MOKJIHMBICTh KEpyBaTH
CBITJIOM JHUCTAHIIIHHO, BCTAHOBIIOBATU Tpadik, IJIaHyBaTHU YBIMKHEHHS Ta
BUMKHEHHS OCBITJIEHHS Y KIMHATax B 3aJJaHUI Yac, a TAaKOXK MeperyisaaTH 1CTOPiio
Ta CTaTUCTUYHI JaHl IIOJ0 TPUBAJIOCTI BUKOPUCTAHHS E€JEKTPOCHEPrii y MEeBHHI
nepioJi Ta y MeBHIN KIMHATI.

Cucrema kepyBaHHS (LEHTpaJbHUN OJOK KepyBaHHS) IOBUHEH OyTH
peanizoBaHuii Ha 0a3l MIKPOKOHTpoOJUIEpa, SIKUWA 3a0e3MeuuTh 3B S30K MIK
OCBITJIIOBJILHUMHU TpWJIaJlaMd Ta I1HIIMMHU HPUCTPOSIMU B CHCTEMI. Takox
MIKpPOKOHTpPOJIJIEp MOBHHEH 3a0e3neuvyBaTd BOyaoBaHi MoxxiuBocTi WiFi, mo6
O€3MepelIKOIHO THTErpyBaTU MOro B O€3ApOTOBY Mepexy. AJKE 3B'I30K MIXK
NPUCTPOEM Ta CEPBEPOM a TAKOXK Iepenada AaHUX OyJe 3A1MCHIOBATHCS 4Yepes
oe3npotoBy Mepexy WiFi.

OT1xe, ocHOBHI (DYHKIIIT MalOYTHBOI CHCTEMHU HACTYITHI:

a) IMCTaHLIHE KEPYBAHHS CBITJIOM B KOXKHIM KIMHATI;

0) ryIaHyBaHHS 1 BCTAHOBJICHHSI aBTOMATUYHOTO BKJITIOUEHHS a00 BUKITFOUCHHS
CBITJIa 32 IOIOMOI'OK0 IIPUB’SI3KHU J0 Yacy 100M (YBIMKHEHHSI Ta BAMKHEHHS CBITJIA
3a rpadikom);

B) 30€pEKEHHS TaHUX Ta MePerJisi ICTOpIi 1 CTATUCTUYHUX JTAHUX.

1.5 BucHoBK# 3a po3aiioMm

Y nmanomy pozaun Oyjo 3AIMCHEHO TMOTJIMOJICHUN OIS Ta aHai3
npeaMeTHOi 00JIacTi  1HTENeKTyallbHUX CHCTeM. byjo aeTanbHO ONMCaHO
aBTOMATH30BaHI CHUCTEMH, 30KpeMa CUCTEMH PO3yMHOI0 OyIWHKY Ta MiJCUCTEMHU
OCBITJIEHHS. Byso noCiipKeHo Ta pO3TJISHYTO KIHOUOBI KOMIOHEHTH 1 TEXHOJIOT],

10 BUKOPUCTOBYIOTHCSI B aBTOMAaTH30BaHUX CHCTEMAX, iX 1HTerpalis Ta poii. byio



nosicHeHo ¢yHAaMeHTalbHI KoHIenili TexHosorii [oT, omucano ckiagoBi BeO-
TEXHOJIOT1H, MPEICTaBICHO MIKPOKOHTPOJIEPH, iX KiIach(iKallilo Ta apXiTeKTypHi
acniektd. Takoxx OyJ0 AOCHIIKEHO BUKOPUCTaHHS KOMIT IOTEPHHX MEpPEXK Ta
MEpEXKEBUX MPOTOKOJIB B IHTEJEKTYaJbHUX CHCTEMaX, OMUCAHO OCOOJUBOCTI Ta
B3a€MO3B 30K JokanbHUX 1 WiF1 Mepex B po3yMHUX cHucTeMaXx.

Takox Oyno MPOBEACHO Ta MPEICTABICHO OIJIS] AHAJIOTIB Ta 1CHYIOUHX
CUCTEM PO3YMHOI'O OCBITJICHHA. BU3HAaYyeHO OCHOBHI MapaMeTpu Ta BUMOTHU
MaiiOyTHbOI cucTeMu. [IpoekTyBaHHS Ta po3poOKa BJIACHOI IHTEJIEKTYaJIbHOI
CUCTEMU OCBITJICHHSI Oy/i€ 3/11MCHIOBATHUCS 3 YpaXyBaHHSIM BU3HAYEHUX IMApaMETPIB

1 BUMOT.



PO3/ILI 2
BUBIP TA OBIPYHTYBAHHS [TIPOTPAMHO-ATITAPATHOT'O KOMIUIEKCY

2.1 Bubip nporpaMHuX 3ac001B pO3pOOKH MPOEKTY

Jlnsg cTBOpeHHS J0AaTKy 1 iHTepdeiicy KopucTyBaya Oyno BHUPIIICHO
BUKOPHCTOBYBaTH HACTYMHI TEXHOJOTIT Ta I1HCTPYMEHTH: MOBY DO3MITKH
rineprekcty HTML, xkackamui tabmmmi ctwiiB  (ela.kpi.ua) CSS, woBy
nporpamyBaHHs JavaScript, gpontena 616mioTeKky React, cepenoBuiie BUKOHAHHS
Node.JS, 6exenn pperiMBopk Express.js, pensiiiiny cucTeMy yrnpaBiiiHHS 0a3amu
nanux MySQL, Moy crpykrypoBanux 3anutiB SQL, rpadiunuii iHTepdeiic
aJMIHICTpYBaHHS CHCTEM yIpaBiiHHsA Oazamu pganux DBeaver, mnporpamny
miatgopmy Docker, Ta iHTerpoBane cepenosuile po3pooku Visual Studio Code.

(dut.edu.ua)

2.1.1 Mosga rineprekcTtoBoi po3mitTku HTML

HTML (Hypertext Markup Language) — (uk.wikipedia.org) crangaptHa
mMoBa po3miTku, (medium.com) ska BHKOPHCTOBYEThCS JUIsI CTBOPEHHS Ta
CTPYKTYpyBaHHsI BeO-CTOpiHOK. BoHa € ocHOBOIO BcecBITHBOI MaByTMHU Ta
JI03BOJISIE CTBOPIOBATH JOKYMEHTH, SIKI MOXKHA MEPETISIIaTh Ha Pi3HUX MPUCTPOSIX
1 BeO-Opaysepax. I[HmmMm cjoBamu, 1€ CTaHIAPTU30BaHA MOBA PO3MITKH
JIOKYMEHTIB JIJIsl TIeperiisay BeO-CTOpIHOK y Opaysepi. Beb6-Opaysepu oTpuMyroTh
HTML noxymenT Bin ceppepa 3a npotokojamu HTTP/HTTPS a6o BiakpuBaroTh 3
JOKaJIbHOTO  JWCKA, Jajl IHTePOpeTyoTh KOoJ B  iHTepdeiic, sSKuid
BioOpakaTuMeThes Ha ekpani MoHiTopa (UK.wikipedia.org) [5].

HTML Bnepmie 6yB npencrasiennii Timom bepuepcom-JIi B 1991 pori six
3aci0 A1t OOMIHY HAyKOBOIO Ta TEXHIYHOIO 1HGOPMAIlIE€I0 MK JOCTIAHUKaMu. [nes
TINEPTEKCTOBOT CUCTEMHU TIOJIATAE Y TOMY, ITI0 03€p (KOPUCTYBaY) Ma€ MOMKIIUBICTh
MePersaaaTH TOKYMEHTH (CTOPIHKH TEKCTY) HE TOCIITOBHO, K 1€ MPUNUHATO MPHU

YUTAHH1 KHUT, a Y HAMOLIBII 3py4HOMY JUTsl ce0e mopsiaky. Lle gocsraeTses muisxom


https://ela.kpi.ua/bitstream/123456789/26696/1/Matsegora_magistr.pdf
https://dut.edu.ua/repozitorii/ipz/2021/%D0%9F%D0%9F%D0%97%D0%9C-71/%D0%9A%D0%BE%D0%BB%D0%BE%D0%BC%D1%96%D0%B9%D1%87%D1%83%D0%BA_%D0%92.%D0%92.pdf
https://dut.edu.ua/repozitorii/ipz/2021/%D0%9F%D0%9F%D0%97%D0%9C-71/%D0%9A%D0%BE%D0%BB%D0%BE%D0%BC%D1%96%D0%B9%D1%87%D1%83%D0%BA_%D0%92.%D0%92.pdf
https://uk.wikipedia.org/wiki/HTML
https://medium.com/@IvanZmerzlyi/%D0%BA%D0%BE%D0%BD%D1%86%D0%B5%D0%BF%D1%86%D1%96%D1%97-%D0%B2%D0%B8%D1%81%D0%BE%D0%BA%D0%BE%D1%80%D1%96%D0%B2%D0%BD%D0%B5%D0%B2%D0%BE%D1%97-%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%B2%D0%BE%D1%97-%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D1%96%D1%97-%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%97-%D1%82%D0%B0-%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB%D0%B8-%D1%8F%D0%BA%D1%96-%D1%97%D1%85-%D1%80%D0%B5%D0%B0%D0%BB%D1%96%D0%B7%D1%83%D1%8E%D1%82%D1%8C-ac2f0ca0d1ad
https://uk.wikipedia.org/wiki/HTML

CTBOPEHHS CIIEI[iaIbHOTO MEXaHi3My IIOB SI3yBaHS PI3HUX CTOPIHOK TEKCTY 3a
JIOTIOMOT'O10 T1MEPTEKCTOBUX TTOCHUIIAHb.

Moga (sites.google.com) po3miTku Hajae HaOip TeriB i aTpuOyTiB, SKi
BU3HAYAIOTh CTPYKTYpPY, BMICT 1 TpPEJCTABICHHS €JIEMEHTIB Yy BeO-TOKYMEHTI.
BoHa [103BOJIsI€ BUBHAYUTH CTPYKTYPY €IEKTPOHHOIO JOKYMEHTA 3 HOJIrpadiuHuM
piBHeM odopMiIeHHS. Pe3ynpTyrounii JTOKYMEHT MOKE€ MICTHTH PIi3HOMAaHITHI
€JIEeMEHTH: UIocTpanii, ayaio 1 Bizeo ¢parmentd. Moa HTML Bkitouae
PO3BHMHEHI 3aco0M [Jii BHU3HAYEHHS KUIBKOX PIBHIB 3arojoBKIB, MIPU(PTOBUX
BUJIUVICHb, PI3HUX TPyl OO’€KTIB Ta Oarato 1HIIMX  MOXKJIMBOCTEH.
(sites.google.com) To6to, HTML BiipoBamkye 3aco0u as:

- CTBOPEHHSI CTPYKTYpPOBaHOTO JOKYMEHTAa IIUISXOM TO3HAYCHHS
CTPYKTYPHOT'O CKJIaJly TEKCTY: 3arojOBKH, a03all¥, CIIUCKH, TaOJHIl, IIUTAaTH Ta
1HIIIE;

- oTpuMaHHs 1HdopMariii 31 BcecBITHROT Mepeki uepes TineprnocuiaHHs,;

- CTBOPEHHS IHTEPAKTUBHUX (OPM;

- BKJIIOYEHHSI 300pa)k€Hb, 3BYKY, BIJI€O, Ta IHIIMX OO'€KTIB JO TEKCTY.

(dbpedia.org)

HTML BUKOpPUCTOBYE TEroBy MOJEIb SK OCHOBY MOJENI PO3MITKH
JTOKyMeHTIB. TeroBa Mojelb OMHCY€ JOKYMEHT $K CYKYIHICTh KOHTEHHEpIB
(6nokiB). KokeH OJOK MOYMHAETHCS 1 3aKIHUYeTbCAd TeramMu. BoHM mpocTi 1
3pO3yMiIi BUKOPUCTaHHI. Teru CTBOpPEHi 3a JOTIOMOTOIO 3arajbHOB)XKHMBAHHMX CIIIB
aHTJIIACHKOI MOBHM, MAarTh 3pO3YMUII CKOPOYEHHsA 1 mMo3HayeHHs. HaliuacTtimie
HTML-tern cknagarThCs 3 MOYATKOBOI'O 1 KIHIIEBOIO KOMIIOHEHTIB, MK SKMMH
PO3MIIIYIOTHCS TEKCT Ta 1HIII €JIEMEHTH JTOKyMeHTa. IM s KIHIIEBOTO Tera 1ICHTUYHE
iMEH1 TIOYaTKOBOTO TETy, ajie Mepe iM’sIM KiHIIEBOTO Tery CTaBUTHCS KOca pUCKa
(sogadteacher.blogspot.com) (/). EnemenTu (6a30Bi kommorentu po3mitku HTML)
MalOTh JIBl OCHOBHI BJIACTUBOCTI: aTPUOYTH Ta BMICT (KOHTEHT). ATpUOYTH MICTSTh
JOIaTKOBY 1H(GOpPMAILIII0 PO €JIEMEHT, L0 HE TOKa3yeTbCs y (PaKTHUHOMY
KOHTEHTI. BUIbIIICTh 3 aTpUOYTIB €JeMeHTa sIBJIsiE COO0I0 Mapy «Ha3Ba-3HAUCHHSD,
AKi pO3AUIEHI MIX COOOI 3HAKOM pIBHOCTI, Ta 3amMcaHl 0Jipazy MICIsS Ha3BU
enemvenTa y nmodatkosomy tery. (ela.kpi.ua) Ha Pucynkax 2.15 Ta 2.16 mokasano

NPUKIIA] eleMeHTy <p> (ab3am) ta atpuOyry. B mganomy Bumanky, class — 1e


https://sites.google.com/site/vivcaemowebdizajndistancijno/html/lekcia-3-osnovni-ponatta-movi-html-ta-struktura-dokumentiv?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&amp;showPrintDialog=1
https://sites.google.com/site/vivcaemowebdizajndistancijno/html/lekcia-3-osnovni-ponatta-movi-html-ta-struktura-dokumentiv?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&amp;showPrintDialog=1
https://sites.google.com/site/vivcaemowebdizajndistancijno/html/lekcia-3-osnovni-ponatta-movi-html-ta-struktura-dokumentiv?tmpl=%2Fsystem%2Fapp%2Ftemplates%2Fprint%2F&amp;showPrintDialog=1
https://dbpedia.org/page/HTML
https://dbpedia.org/page/HTML
https://sogadteacher.blogspot.com/2018/01/html.html
https://sogadteacher.blogspot.com/2018/01/html.html
https://ela.kpi.ua/bitstream/123456789/28533/1/Koziatynskyi_bakalavr.docx

Ha3Ba aTpuOyta, a editor-note — iioro



3HaueHHS. ATpuOyT class BmpoBamkye 3aci0 00'€IHAHHSA CXOXKHUX €JICMCHTIB y

KJIaCH.

Opening tag Closing tag

<p>My cat is very grumpy</p=>
- - - 5

Content

Element

Pucynok 2.15 — Enement a63airy

Attribute

<p class="editor-note">My cat is very grumpy</p>

Pucynok 2.16 — AtpubyT enemeHnrty

Hoxyment HTML cknamaerbcs 3 4X OCHOBHUX €JEMEHTIB (HIDKYE Ha
pucyHky 2.17 rnokazaHo OCHOBHY CTPYKTypy AokymeHnty HTML):

Oromnomenns tuny Aokymenrta (IDOCTYPE>): y HboMy BKa3yeThCsl BepCis
HTML, ska BukopucroByetbes. s HTMLS nexnapamisi doctype Burisiiae
HacTynmHUM YnHOM: <!DOCTYPE html>.

Enement HTML: kopeneBum enementom nokymenta HTML e <html>. Bin
OXOILITIOE BECh BMICT JJOKYMEHTA.

Enement Head: Enement <head> micTuth MeTaiHpopMalliro Mpo JTOKYMEHT,
TaKky SIK Ha3Ba JOKYMEHTa, KOJYyBaHHS CHMBOJIB, MOB’S3aH1 TaOJUIll CTHIIB 1
cueHapii. Bin He BimoOpaxae k0qHOT0 BUAMMOTO BMICTY Ha BEO-CTOPIHII.

Enement Body: Enement <body> MicTUTh BUIMMMII BMICT BEO-CTOPIHKH,

BKJIIOYAIOYH TEKCT, 300paK€HHsI, MOCUJIaHH:, (JOPMU Ta 1HIII EJIEMEHTH.

<html>
<head>
<title> Title here </title>
</head>
<body>
Web page content goes here.
</body>
</html>

Pucynok 2.17 — crpykrypa HTML nokymeHTy



2.1.2 Kackaani tabnuig et CSS

CSS (Bix anri. Cascading Style Sheets, riepexiia - KacKkaaHi TaOJUIlI CTUIIIB)
- (eprints.library.odeku.edu.ua) e Tak 3BaHa «MOBa CTHIIB». 3a JOIOMOIOIO Hei
OMHUCYIOTh 30BHIMIHIA BUIJISA JTOKYMEHTIB (K 1 Jie BijoOpa)kaTu €JIeMEHTH BeO-
ctopinku). CSS, sx 1 HTML Ta JavaScript, € OCHOBHOIO TEXHOJIOTIEI0 BCECBITHBOI
MaByTUHH. Kackanni Ta0IMII CTHUJIIB BHUKOPHUCTOBYIOTHCS
(eprints.library.odeku.edu.ua) mis 3amucy ogopmiIeHHS CTOPIHOK (IOKYMEHTIB),
ki po3mivarotbest MoBoro HTML, XHTML a6o XML. Ilpote, Haituactimme CSS
KOMOIHYy€eThCs caMe 3 MoBOIo po3miTku HTML [5].

Jlana MoBa CTWIIB TpHilIa Ha 3aMiHy TaOJUYHOMY BEpPCTaHHIO
BeOcTtopiHok. Ilosiea CSS crano peBosolier0 B CBiTI  web-nuzaiiny.
BuxopucroBytoun CSS, MO)KHa 3MIHIOBaTH KOJIp TEKCTy, BIJACTaHb MIX
naparpadaMu, CTUIb MIPUPTIB, PO3MIPU Ta PO3TAllyBaHHS KOJOHOK (OJIOKIB),
BUKOPUCTOBYBATH (POHOBI 300paK€HHs, MAKETH JU3aiiHy, 1 0€3.114 1HIINUX e(EKTIB.
Kackagni Tabnuill CTUIIIB TakoX JTO3BOJISIOTH aJanTyBaTH KOHTEHT CTOPIHKU 0
PI3HUX YMOB BIJIOOpaxk€HHs (B 3aJIEKHOCTI UM 1€ €KpaH MOHITOpa, MOOIIBHOTO
MIPUCTPOIO, TEJIEBI30PA, YU TOKYMEHT Y PO3JIPYKOBAHOMY BUTJISL, TOIIO.). ['0J0BHA
nepeBara 0JIOYHOTO BEPCTaHHS - 1€ T€, 110 € MOXJIUBICTh PO3IIITUTH 3MICT CTOPIHKH
(IaH1, KOHTEHT) B1J il BI3yaJbHOI Mpe3eHTallll (30BHIIIHBOTO BUIJISIY TOKYMEHTY) .
e 3a0e3nedye noTyXHUM KOHTPOIb Haa noganHsM HTML-ngokymenTa.

CSS nerko ocBoiTH 1 3po3yMiTu. MoBa CTUJIIB Ma€ MPOCTHM cuHTakcuc. [ls
HallMEHYBaHHS PI3HUX CKJIAJOBHX CTUJIIO, BOHA BUKOPHUCTOBYE aHTJINCHKI CJIOBA.
Ctuni CKIIamaroThes 31 CIUCKY MPaBWI, KOXHE Ma€ OJUH a00 OUIbIe CEIeKTOp
(anru. selector) ta 6ok BuzHauenHss (OJOK OTOJIOMIEHHS, BiJ aHrJI. —
declaration block), skuii cknamaerbcs 3 0TOYEHOTO (MITYPHUMHU TYIKKAMU
CIIMCKY BIACTHBOCTEN. BracTmBOCTI y chmcKy TpaBuil O(OPMITIOIOTECS Y HACTYITHOMY
BUTJIAIL
{ Ha3Ba BIACTMBOCTI : 3HAYCHHS ; } .

To0T0, KOXKHE MPABUIIO MOYMHAETHCS 3 MOKAXKYMKA (CEJIEKTOpa), IKUW BKazye
Ha html-eremMenTH, 10 sikuX OyJie 3acTOCYBAaTHCS TIeBHE CSS-TIpaBmIo. Haifikasimie

B1IOyBa€eThCcsl y OJIOLI OroJIONIEHh — caMe TYT BCTaHOBJIIOETHCS IpaBUiia


http://eprints.library.odeku.edu.ua/5954/1/Tarchinskaya_Rozrobka_progr_dodatku_B2019.pdf
http://eprints.library.odeku.edu.ua/5954/1/Tarchinskaya_Rozrobka_progr_dodatku_B2019.pdf
http://eprints.library.odeku.edu.ua/5954/1/Tarchinskaya_Rozrobka_progr_dodatku_B2019.pdf

B1I0OpakeHHs 00OpaHUX €JIEMEHTIB, BABHAYAETHCS 1X BIACTUBOCTI, TaKl K pO3MIp,
KOJIIp, MOJIOKEHHS HA €KpaHi, TOIIO.

Hwxue, Ha pucyHky 2.18 300paxkeHo cTpykTypy CSS mpasuna.

CSS-npaeuno
L

'cenekTop { BNAcCTUBICTb: 3HAYEHHS;}
I I

Ter, id, kKnacc OronoweHHA

Pucynox 2.18 — Ctpykrypa CSS npasuia

2.1.3 Moga nmporpamyBanHs Javascript

JavaScript (ela.kpi.ua) (cxopouyeno JS) — 1me auHamiuHa Ta 00'€KTHO-
Opi€EHTOBaHa MPOTOTUIIHA MOBa MporpamyBaHHs. PeanizoBana cranmapTom
ECMAScript. Haituacriiie BoHa BUKOPUCTOBYETHCS JJIsi CTBOPEHHS CIICHApiiB BEO-
cTopiHOK. lle Hagae MoxMBICTH Ha Ooml Kii€HTa (MPUCTPOi KIHLIEBOIO
xopuctyBada) (ela.kpi.ua) B3aemomisiTh 3 KOpHUCTyBadeMm, KepyBaTH Opay3epoM,
ACUHXPOHHO OOMIHIOBAaTUCS JAaHUMHU 3 CEPBEPOM, 3MIHIOBATH CTPYKTYypy Ta
30BHIIIHIA BUTJIS BEOCTOPIHKH.

JavaScript kmacudikyerbcsi SIK TPOTOTHIHA (MIIMHOXHHA O0'€KTHO-
OpPIEHTOBAHO1), CKPWUIITOBA MOBa IMPOTpaMyBaHHs 3 JHHAMIYHOK THUITIZAIIEIO.
(ela.kpi.ua) 3Bicuo, JavaScript migTpumye 1 iHIN TapaguTMHA TPOTPaMyBaHHS
(iMmepaTMBHY Ta 4YacTKOBO (YHKIIOHaNbHY). Bona wmae paeski BIAMOBIAHI
apXITEKTYpHI BIACTUBOCTI, TaKl sIK: AMHAMIYHA Ta clla0Ka TUMi3allisl, aBBTOMAaTUYHE
YIPaBJIIHHS MaM'sTTIO, MPOTOTUITHE HACHIAyBaHHs, (QYHKIII K 00'€KTH MEpIIOro
kiacy. (ela.kpi.ua)

Y mepurl  poku IcHyBaHHs, JavaScript BHUKOPUCTOBYBAJIM 3a3BUYAll
nporpamictu-amatopu, Tak sk Ougbmiicts  (UK.wikipedia.org) mpodeciitanx
MPOTPaMICTIB CKENTUYHO CTaBWJIKCS JIO I1l€i MOBU TporpaMyBaHHs. AJie TOsiBa
TexHosorii AJAX 3MiHMIA CHUTYyallll0 Ta T[pHUBEpHYJIa yBary mpodeciiiHoi
cnutbHOTH A0 JavaScript, a i momanpmmi Momudikamii 3a CcTaHIapTaMu
(uk.wikipedia.org) ES6+ BHeciau 06arato KOPHCHHX MOXKIHUBOCTEH. B pesynbrari,
Oynu po3poOiieHl Ta TMOKpamieHi OaraTo NpakTHK BUKOpHCTaHHS JavaScript
(30Kpema, TeCTyBaHHS Ta HaJaro/pKeHHs), CTBOpPEHI Oi0II0TeKH Ta

(bpeiMBOpPKH, MOIIMPUIOCA BUKOPHCTaHHSA JavaScript mosa


https://ela.kpi.ua/bitstream/123456789/51091/1/Burchak_magistr.pdf
https://ela.kpi.ua/bitstream/123456789/26127/1/Pavlenkova_magistr.docx
https://ela.kpi.ua/bitstream/123456789/51091/1/Burchak_magistr.pdf
https://ela.kpi.ua/bitstream/123456789/51091/1/Burchak_magistr.pdf
https://ela.kpi.ua/bitstream/123456789/26127/1/Pavlenkova_magistr.docx
https://uk.wikipedia.org/wiki/JavaScript
https://uk.wikipedia.org/wiki/JavaScript
https://uk.wikipedia.org/wiki/JavaScript

Opay3zepoM. Hapasi BoHa € 0JIHI€O 13 HAWUMOMYJSPHIIIAX MOB MPOrpaMyBaHHS
(uk.wikipedia.org) (puc.2.19) [5].

MogBy nporpamyBaHHs JavaScCript BHKOPHCTOBYIOTH JUIS:

- JJISl HAITMCaHHS CKPHUIITIB BEO-CTOPIHOK Ta JIJIsl HaJIaHHsI iM 1HTEPAKTUBHOCTI;

- JUIS CTBOPEHHSA OJHOCTOPIHKOBHX Ta IPOTPECUBHUX BE03aCTOCYHKIB
(sukopuctoByroun React, AngularJS, Vue.js);

- JuTs mporpaMmyBaHHs Ha Oortti cepBepa (Node.js (Express.js));
(uk.wikipedia.org)

- JUIA HaMCaHHS JEeCKTOmHUX Ta MoOLIpHHX moxatkiB (Electron, NW.js,
React Native), Toro.

64.96%

Pucynok 2.19 — Cratuctuysi JaHi mpo HAHTIOMyJISIpHI MOBH MTPOTpaMyBaHHS

2.1.4 Cepenosuiie Bukonanus Node.JS

Node.js — 1me  cepemoBuWile  BHKOHaHHA  MOBH  JavaScript.
(essuir.sumdu.edu.ua) Tamumu caoBaMu — Iie TWIATGOpPMa, 0 BUKOPUCTOBYETHCS
JUTSl BAKOHAHHS BUCOKOIPOAYKTUBHUX MEPEKEBUX 3aCTOCYHKIB, sIK1 OyJIM HamucaH1
MOBOIO mporpamyBanHs JavaScript. Ile mnardopma 3 BIAKPUTHUM  KOJOM,
(essuir.sumdu.edu.ua) 3acHoBarkOM skoi € Pasu Jlan (anri. Ryan Dahl). Paninre
MoBa JavaScript 3acTocoByBasiacs Jidiie Jijisi 0OpoOKM TaHUX Ha CTOPOHI Opaysepa
KopuctyBada. Ta margopma Node.js Hamama MOXKIMBICTh BUKOHYBAaTH CKPHIITH,
HamucaHi MOBOIO JavaScript Ha CTOpOHI cepBepy, a TaKOX BIJAMPABIATH
KOpHUCTYBaueBl pe3yjbTaT iXHbOrO BUKOHaHHSA. Node.js nepeTrBopuiia MOBY
JavaScript Ha MOBY 3araJibHOT0 BUKOpPHCTaHHS. Ternep BOHa Ma€ BEITUKY CIIJTBHOTY
po3pobnukis [12, 13].

ITnardopma Node.JS Mae HacTymHI BIaCTUBOCTI:

- ACMHXPOHHY OJIHO-HUTEBY (OJHO-TIOTOKOBY) MOJI€JIb BUKOHAHHS 3allUTIB;

(ela.kpi.ua)


https://uk.wikipedia.org/wiki/JavaScript
https://uk.wikipedia.org/wiki/JavaScript
https://uk.wikipedia.org/wiki/JavaScript
https://uk.wikipedia.org/wiki/JavaScript
https://essuir.sumdu.edu.ua/bitstream/123456789/79623/1/Holub_bac_rob.pdf
https://essuir.sumdu.edu.ua/bitstream/123456789/79623/1/Holub_bac_rob.pdf
https://essuir.sumdu.edu.ua/bitstream/123456789/79623/1/Holub_bac_rob.pdf
https://essuir.sumdu.edu.ua/bitstream/123456789/79623/1/Holub_bac_rob.pdf
https://ela.kpi.ua/bitstream/123456789/36399/1/Zaseka_dakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/36399/1/Zaseka_dakalavr.pdf

- HeOJIOKYIOUMH BB11/BUB1 (1HIIIAIlIS 3aITUTIB MapajesibHO);

- cucremy JavaScript momynis CommonJS;

- mporpamy-pyimiii JavaScript Big Google V8 («uBuryn»);

OTxe, mana miaatgopmMa BUKOPUCTOBYETHCS JJIsI CTBOPEHHS KIIEHTCHKUX Ta
CEpBEpHHX TIpPOrpaM, a He JuIe i1 PoOOTH 13 CEPBEPHUMH CKPHUIITAMU
(ela.kpi.ua) miis Be6- 3anuTiB. Node.jS Hagae MOKIMBICTE JavaScript migxkiroyaTrucs
70 Pi3HUX MPHUCTPOIB BBEACHHS-BUBEACHHS (HANpUKIA, KamepaM, MikpodoHam,
TOIIO), IO pi3HUX OiOTIOTEK HAa Pi3HUX MOBaX MporpamyBaHHS. | 1e po3mmproe
MOJIMBOCTI Tiporpamu. Node.js Ma€e BEJIUKY KOJEKIIIIO IMiJATOTOBICHUX MOJYJIIB,
00 po3mupUTH (YHKIIIOHAIBHI MOKIHUBOCTI 3aCTOCYHKIB. 3aBASKM iM MO>KHA
peamizaunyBatu HTTP, FTP, DNS, IMAP, POP3 cepBepu 1 KIl€HTH, 3pOOUTH
IHTErpallio 3 pi3HUMU BeO-hpeiiMBopkaMu; € Moayini-oopooHuku WebSocket i
AJAX, korektopu 10 piznomaniTHux CYB/] (Taki sk MySQL, PostgreSQL, SQL.ite,
MongoDB), ma6nonizaropu, CSS-pymii, XML-napcepu, tomo. Jljis kepyBaHHs
MOJYJISIMU BUKOPHCTOBYEThHCS TTaKeTHUM MeHekep npm (node package manager).
(uk.wikipedia.org) NPM (er.nau.edu.ua) (MeHepkep MakKeTiB) MPU3HAYCHUH IS
CIPOILICHHS BCTAHOBJICHHS, OHOBJICHHSI Ta BUJAJeHHs O10iioTek. BiH moisermrye
nporpamictaM MmyOikamiro Ta OOMIH TouyaTKoBUM Kojaom 0i0miorek Node.js.

(uk.wikipedia.org)

. c HOME ABOUT DOWNLOADS DOCS GET INVOLVED SECURITY CERTIFICATION NEWS

Node.js®is an open-source, cross-platform JavaScript runtime environment.
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Download for Windows (x64)
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Other Downloads | Changelog | APIDocs  Other Downloads | Changelog | APIDocs
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Pucynoxk 2.20 — I'onioBHa cTopinka oditiiinoro Bedcaiity Node.js

Hariyacrime miargopma Node.js 3actocoByethecsi sik Web cepsep. Web-

3aCTOCYHOK, T00OyaoBaHMi 3 BHKopHcTaHHsAM 1uiatdopmu Node.js, Oynae


https://ela.kpi.ua/bitstream/123456789/36399/1/Zaseka_dakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/36399/1/Zaseka_dakalavr.pdf
https://uk.wikipedia.org/wiki/Node.js
https://uk.wikipedia.org/wiki/Node.js
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https://uk.wikipedia.org/wiki/Node.js
https://uk.wikipedia.org/wiki/Node.js

NPOAYKTUBHUM 1 HE BUMOTJIMBUM JI0 pecypciB. Bukopucrtanns MoBH javascript B
CepBEpHiN 1 KIEHTCHKIA YaCTUHAX — II€ YHIKAJbHE DIIIEHHS, SKE MPUCKOPUTH

PO3pOOKY, a TAKOXK TapaHTy€e MACIITAOOBAHICTD 1 JIETKY MIATPUMKY IPOEKTY.

2.1.5 bi6mioreka React

React (monepeani Ha3Bu: React.js, React)S) — e nexnapatuBHa, epeKkTHBHA 1
rHyyka JavaScript-0i0mioTeka, mpu3HaueHa 1100 CTBOpIOBaTH 1HTEepdeiicu
KopucTyBaua. BiMiHICTh JeKiIapaTUBHUX 1HTEp(EICIB Bl IMIIEPATUBHUX Y TOMY,
10 JACKJIapaTUBHI poOJIATH KO OUIbII epeidauyyBaHUM, TaKUI KOJ1 HAbararo Jieriie
Hajaro/pkyBatu. Po3poOHMKaM TOTPIOHO JHINE ONMHMCATH, SIK KOKHA YacTHHA
iHTepdeiicy BUIIsiAae B pi3HUX cTaHax (states) mogaTky, a 010ai0TeKka Oy/1e MiHATH
iX IpHu OTpUMaHH1 NOTP1OHOT Komanau [15].

Jlany 6i0miotexy ctBopuB y 2011 pormi JIxopaan Boak (Jordan Walke),
nporpamict 3 Facebook. ¥V 0Gepesni 2015-ro, mpoekT OyB HOpeaCTaBIECHUN SK
BiJIKpUTE TIporpamHe 3abe3nedyeHHs. HuHi BoHa po3poOII€ThCa 1 pO3BUBAETHCS
kommnaHielo Meta (panime Ha3Ba Facebook) Ta CHUIBHOTOIO 1HIWMBIAYalbHHX
PO3POOHMKIB.

ReactJS ue poszpaxopana BukmoyHo Ha Web. Ii MokHa BUKOpUCTOBYBaTH 1715
CTBOPEHHS MPOTpaM BIpTYyalIbHOI PeaIbHOCTI, JI PO3POOKH CEPBEPHUX IOJATKIB,
Hamnpukiaa, pazom 3 Node.js, st po3poOku MOOITEHUX JTOAATKIB, pa3oM 3 React
Native, 1 i1 CTBOPEHHSI MPOTPAMHOTO 3a0e3IMeUeHHs, ke Jo0pe Mpaloe SIK Ha
Android, Tak 1 Ha 10S miatgopmi.

React Hagae MOXITMBICTh KOMIIOHYBAaTH HEBEJIMKI OKPEM1 YACTHMHM KONy (Tak
3BaHI «KOMITOHEHTH»), Y CKJIa i iHTepdeiicn. TooTo, ocHOBHA KoHIIemIis React.js
— 11e 6araropa3oBi KOMIOHEHTHU. [IporpaMicT nuie HEBENUKI YaCTUHHU KOy, SIKi
MOTIM MOXHa BUKOPHUCTOBYBAaTH SK CaMOCTIWHI eleMeHTH iHTepdeiicy, ado
o0'eqHyBaTH iX Ta (hopMyBaTH 13 HUX OUTBI YacTUHU KoAy. HaitromoBHime B 11
KOHIIEMI[i Te, 1[0 1 BEIWKI, 1 MaJeHbKI YaCTUHU KOAY (KOMIIOHEHTH) MOHa
BUKOPHCTOBYBATH MOBTOPHO 1 B IOTOYHOMY, 1 B HOBOMY TpoekTi. Ha pucynky 2.21

y 3arajibHUX prcax 300pakeHO KOHIEIII0 React-KOMIOHEHTIB.
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Pucynoxk 2.21 — Konnernmist React-koMImoHeHTIB y 3arajbHUX prcax

React 103BosI€ BU3HAYaTH KOMIIOHEHTH SIK Kjacu 4u QyHkuii. ToOToO 1HCYE
Class-based ta Function-based xomnonenTu. Bonu npuiimMaroTh JOBUIbHI BXigHI
JaHl (Tak 3BaHl «IIPOIICH») 1 MOBepTaloTh React-eaeMeHTH, SIKi ONMUCYIOTH T€, IO
MOBUHHO 3’SIBUTHCSA HA €KpaHl MpH 3MiHI cTaHy KoMmmoHeHTy. I[I[o6 omucaru sk
MOBUHEH BUTJISAATH 1HTEpdeic KopucTyBaua, 0i0mioreka BukopuctoBye JSX. Lle
PO3IIUPEHHS] CHHTAKCUCY st JavaScript, sike 103BoJIsIe IeKIapaTHBHO CTBOPIOBATH
KOMITOHEHTH KOPHUCTYBaJIBHUIIbKOTO 1HTepdeicy. JSX po3mmproe CHUHTAKCHUC
JavaScript, mo6 HTML-noniOHmii Ko MiT iCHYBaTH pa3oM 3 HUM. TOOTO 3aBISIKH
JSX, ko1 po3MITKH po3TallIOBaHUM TaMm ke, A€ 1 NPOrpaMHUIA KOJI KOMIIOHEHTA.

Ha Pucynkax 2.22 Ta 2.23 HaBeleHO TNPHUKIAAA KJIACOBOTO Ta

(GYHKI10HAJTBHOTO KOMIIOHEHTIB, CTBOPEHHUX 3 BUKOpUTAaHHSIM JSX.

function Welcome(props) {

return <h1=MpuBit, {props.name}</hl>;

Pucynok 2.22 — Function-based kommoHeHT



class Welcome extends React.Component {
render() {
return <hl=Mpuneir, {this.props.name}</hl>;

1
J

}

Pucynok 2.23 — Class-based xommonent

2.1.6 dpeiimBopk EXpress.js

Express.js, abo mpocto Express, — 11e nomyssipHuii 6exeH 1 GppeiMBOPK IS
Node.js, po3pobnenuid s ctBopeHHs BeO-monatkiB Ta RESTful API. Bin
BUITYIICHUI K OE3KOLITOBHE MporpamMHe 3a0€3MEeYeHHs] 3 BIIKPUTUM BHXITHUM
KOJIOM 3a Jtinensiero MIT. Moro ne-(akTo Ha3MBAIOTH CTAHAAPTHHM CEPBEPHUM
kapkacoM st Node.js. Ampke BiH 3a0e3meuye MIHIMATICTUYHUHN 1 THYYKUH TIX1]
0 BeO-pPO3POOKH, JO3BOJISIOUM PO3POOHMKAM IIMBUIKO CTBOPIOBATH HAJIMHI Ta
MaciitaboBani nporpamu [13, 14].

Express.js 0yB cTBopeHHid aBTOpoM, BimomuMm Tija im’sim TJ Holowaychuk
(TonoBaituyk) i Bumymennii y smcronani 2010 poky. Moro HaguxHymu inui Be6-
¢bpeitmBopku, Taki Ak Sinatra (Ruby) 1 Connect (ppeliMBOpK MIpPOMIKHOTO
nporpamHoro 3abesneuenHs s Node.js). Express.js MaB Ha MeTi 3a0e3meunTu
NPOCTIITy Ta THYYKIIIy albTePHATUBY iCHYI0OUUM BeO-(peiimBopkam aist Node.js Ha
TOM Yac.

JIo KJIIOYOBHX TepeBar BUKOPHCTAHHS JaHOTO (PpEeHMBOPKY BiTHOCATHCS:

MiHiMallICTUYHUH 1 «HEBUMYIIEHICTBY (B11 aHri1. Unopinionated, CHHOHIM:
open-minded): Express.js JOTpUMY€ETbCS MIHIMAIICTUYHOTO 1 «HEBUMYILIEHOTO)
(BLAKPUTOTO, BUIBHOTO) MiAXOAY, 3a0e€3Meuyloud TMOJETLIEHY CTPYKTYypy, sSKa
JIO3BOJIIE PO3POOHHMKAM BHOWpATH I1HCTPYMEHTH Ta O10JIOTEKH, SIKUM BOHHU
BIJITAIOTH TiepeBary. Bin Hayiae HaOip OCHOBHUX (DYHKITIH, 3aTUINIAI0YH TPOCTIP IS
HaJAIITYBAaHHS Ta IHTErpaIlii 10JaTKOBUX KOMIIOHECHTIB.

[TinTpyiMKa MPOMIKHOTO MPOTPaMHOTO 3abe3neueHHs: Express.js cTBOpEeHO
Ha ocHOB1 Connect, KUl € IPOMDKHUAM MPOTpaMHUM 3a0e3neueHHsM s Node.js.

®dyukii TpOMIXKHOIO MpOrpaMHOro 3adesrnedeHHs B EXPress.js oOpoOisioTh



3alUTH Ta BIAMOBIAI, JO3BOJISIOUM PO3POOHUKAM J0J1aBaTH (DYHKI[IOHAJIBHICTh Y
MonynbHUN crmoci®. Express.js BkIouyae pizHOMaHITHI BOymoBaHi (yHKIIT
IMPOMIXKHOTO TPOTPaMHOro 3a0e3MeueHHs, a TaKOX JI03BOJSIE PO3POOHHKAM
CTBOPIOBATH BIIACHI.

Mapmipytuzanis: Express.js 3a0e3nedye NOpocTy Ta BHUPA3HY CHUCTEMY
MapuipyTtu3anii. PO3poOHUKH MOXKYTh BU3HA4YATH MapUIPYTH JUJIS PI3HUX METOMAIB
HTTP (GET, POST, PUT, DELETE To1110) i BKa3yBaTH BiAMOBI{HI OOPOOHHUKH IS
0o0poOku 3amuTiB. llapamerpu MapumipyTy, mapamMeTpud 3alHUTy Ta CHUMBOJHU
M1JICTAHOBKY MOHa BUKOPUCTOBYBATH JJIsl THY4KOTO 3icTaBieHHs URL-anpec.

[aTerpamis wmexani3my 1m1a0noHiB: Express.js 103Bojisie  po3poOHUKAM
IHTErpyBaTU pi3HI MexaHi3Mu mabnoHiB, Taki sk EJS, Pug (panime Jade) i1
Handlebars, nns BigTBOpeHHsi nuHamiyHux 1madnoniB HTML. Ile no3Boisie
CTBOPIOBATH JMHAMIYHUHN BMICT, SIKUM HAJCUIAETHCS KIIIEHTaM Ha OCHOBI JaHUX 13
cepBepa.

Haniitna 00po6Oka 3anutiB 1 Bianosigeit (Request and Response Handling):
Express.js Hamae psim METOMIB 1 MPOMDKHOTO TMPOTPaMHOTO 3a0e3MEeUeHHS s
edeKTUBHOI 00pOoOKH 00’€KTIB 3amuUTIB 1 BiAnosigen. Lle cnpourye Taki 3aBaaHHS,
K po30ip Tin 3anmuTy, 00poOka (aimiB cookie, HamamITyBaHHS 3arojoBKIB 1
HaJICWJIAaHHA BIAMOBIIEH KIIICHTAM.

PosmmproBanicTe Ta ekocucteMa: Express.js Mae OaraTy e€eKOCHUCTEMY
MIPOMIXKHOTO IMPOTPAMHOTO 3a0€3IeUeHHsI Ta PO3IIMPEHb, HAJaHUX CIUIBHOTORO. 111
PO3ILIMPEHHS MOKPaNlyOTh (DYHKIIOHATBHICTE EXpress.js, Hagaouu Taki QyHKIIIi,
K aBTEHTU(]IKallis, KepyBaHHS ceaHcamH, nepeBipka tomjo. lLle mo3Bossie
pO3pOOHWKAM BUKOPUCTOBYBATH ICHYIOYl O10JIOTEKHM Ta KOMIIOHEHTH JIJIst
MPUCKOPEHHS pO3POOKH.

[aTerparis 3 iHIUMU 1HCTpyMeHTaMu: EXpress.js JIeTKO IHTETpyeTbCs 3
pi3HMMH 1HCTpyMeHTamMu Ta OibmioTtekamu B exocuctemi Node.js. Bin moOpe
npaioe 3 TakuMu 6azamu nanux, sk MongoDB, MySQL 1 PostgreSQL, 3aBasiku
BUKOPHUCTaHHIO 010110TeK /1t 623 JaHuX ab0 GperMBOPKIB 00’ €KTHO-PEIISIIIITHOTO

BimoOpaxkenns (ORM, Object-Relational Mapping). Bin Takox iHTerpyeThcs 3



oi6morexkamu WebSocket, Takumu sik Socket.1O, my1s cniiikyBaHHSL B peaibHOMY
qaci.

3 pokamu Express.js HaOyB 3HAYHOI MOMYJISPHOCTI Ta BU3HAHHS B CIIJIBHOTI
Node.js 3aBasku CBOill MPOCTOTI, THYYKOCTI Ta HaailHOCTI. BiH mnpomoBxkye
PO3BUBATUCS 1 3QIUIIAETHCS OJHUM 13 HAWIMOIIMUPEHIMUX (QPEHMBOPKIB Jis

cTBOpeHHs BeO-noaatkiB 1 API 3a momomororo Node.js.

2.1.7 Cucrema ynpasininas 6a3amu qanux MySQL

Posrnsinemo  cucremy  ympamiiHHS  Oasamu  nmanux  MySQL, wmoBy
cTpykrypoBanux 3anuTie SQL Ta rpadiunuii iHTepdeiic anminictpyBanus CYB/]
DBeaver.

MySQL — e (bmc.fomi.kpi.ua) BinpHa pessmiiiHa cucTeMa KepyBaHHS
pensuiiiHuMu 6azamu naHux. BoHa Oyna po3poOieHa kommadiero «TcX», moo
MIJBUIIUTH IIBUIKICTE OOpOOKM BEIMKHUX 0a3 JaHux. Y pelsiiiHii 0a3l JaHux
JlaHl 30epiraroThCsi B OKPEMHUX TaOJMISIX, 4 HE BCl CKOINOM. 3aBISKUA IbOMY
JOCSITAETHCS BUTPAIII B 11IBUIKOCTI 1 THYYKOCTI1. Ta0uIll 3B'13yI0ThCS MK COOOT0 32
JIOTIOMOT010 BiIHOCHH. Lle 3abe3meuye MOKIUBICTh 00'€THYBATH JIaHl 3 JEKIJIEKOX
TaOmuib npy BukoHaHHi 3amuty (bme.fomi.kpi.ua) [17].

Jlana cucrema ynpasiiaas 6azamu ganux (CYBJl MySQL) Oyna cTBopeHa 5K
ayibTepHaTuBa Komepiiiianm cuctemam. Criodatky BoHa Oyna yke cxoka Ha mSQL,
aje 3 yacoM BOHa posmuproBainacs, i 3apa3 MySQL — e (bmc.fomi.kpi.ua) oana i3
HAWMOIIMPEHIIINX CUCTEM KepyBaHHA Oazamu pgaHux. B nepury ugepry, 11
BHUKOPHCTOBYIOTh JUIsi cTBOpeHHs auHamiunux (elar.khnu.km.ua) seGcropinok,
TOMY 110 BOHa Ma€ 4YyAOBY MIATPUMKY 3 OOKY pIi3HOMAHITHUX MOB
porpaMyBaHHSI.

MySQL BBaxaeThCsi NPUUHATIUBAM PIMICHHAM I MaJUX 1 CEpPeaHIX
3acTocyHKiB. HaiirnoBHille MOXKIMBOCTI cepBepa BUusBisitoTbesa B UNIX-cucremax,
Je € MATpUMKa 0araTOMOTOYHOCTI, IO MiJBHINYE MPOAYKTHBHICTb CHCTEMH B
ILJIOMY.

Ceprep MySQL mae HacTymH1 MOKJIMBOCTI:

- BOHA ITPOCTa y BCTAHOBJICHHI Ta BUKOPUCTAHHI;


http://bmc.fbmi.kpi.ua/uploads/diplom/galay-denis-serg%D1%96yovich.pdf
http://bmc.fbmi.kpi.ua/uploads/diplom/galay-denis-serg%D1%96yovich.pdf
http://bmc.fbmi.kpi.ua/uploads/diplom/galay-denis-serg%D1%96yovich.pdf
http://elar.khnu.km.ua/jspui/bitstream/123456789/10353/1/2021%20%d0%9a%d0%a0%d0%91%20%d0%93%d0%b0%d0%b2%d1%80%d0%b8%d0%bb%d1%8e%d0%ba%2020210607%201%20%d1%84%d1%96%d0%bd%d0%b0%d0%bb.pdf

- MIATPUMYE HEOOMEXEHY KUIbKICTh KOPUCTYBadyiB, SIKi OJIHOYACHO
npaioroTh 13 b/I;

- KUTBKICTh PSAIKIB Y TAOIUIIX Moke gocsratu 50 MITH;

- Ma€ BHCOKY INIBHAKICTh BUKOHaHHsA Koman; (elartu.tntu.edu.ua)

- y HassBHOCTI € MPOCTa Ta €PEeKTUBHA CUCTEMHU OE3MEKH.

CYBJl MySQL micTuTh HACTYITHI TEXHIYHI MOMKJIMBOCTI:

MySQL sBisie cobor0 cucTeMy KIi€HT-CepBep, IO MICTUTh Oarato-SQL-
cepBep, 3a0e3Meuyroun MIATPUMKY PI3HUX OOYMCIIOBAIBHUX MAlllMH 0a3 JaHUuX.
Takox BOHa MICTUTH JIeKUJIbKa PI3HUX KIIEHTCHKHUX Iporpam 1 610y10Tek, 3acodu
aJMIHICTPYBaHHS 1 IMPOKHUI criekTp nporpamuux inrepgericiB (API). Cepsep
MySQL TakoX mocTadaeThcs y BUTAAAlI Oarato MNOTOYHOI
010J110TEKH, AKY MOXHA MIJKIOYUTU A0 MPU3HAYEHOTO JJI1 KOPUCTYBaya J10/1aTKa 1
OTpUMAaTH KOMIMAKTHHUM, OUIbIN IIBUJAKUN 1 JIETKUH B YHOPaBIIHHI MPOIYKT.
(www.bibliofond.ru)

OcnoBanM 00'exTOoM AJist 30epiranHs iHQOpMAIIii B pemsiiitHiil 6a3i qaHuX €
TaONHIIS, KA CKIAJAE€ThCs 3 PANKIB 1 CTOBMIIB, 3aiiMae B 0a3l AaHux (I3UdaHUMI
MIPOCTIP 1 MOXe OyTH MOCTIHHOI a00 TUMYacoBor0. KoxkHa Tabmuis 6a3u JaHuX
MOBMHHA MICTUTH X04a O OJIMH CTOBIICLb, 32 SIKUM Oy/i€ 3aKpIIJICHUI MEBHUN THII
nanux. [{ro yacTuHy TabmuIl y pensuiiHii 0a31 JaHUX 1€ Ha3UBAIOTh «IIOJIEM).
Psgok manux — me 3ammc B (promoter.net.ua) tabawimi 06a3u NaHUX, BiH BKJIFOYAE
T0JIs1, IO MICTSTH aaHi 3 oguoro 3anucy tadmuiii. (kvpubd.kiev.ua)

CrBoproBaT 0a3y JaHMX MOYKHA BUKOPUCTOBYIOUM MOBY 3anuTiB SQL, a0bo
yepes KOHTEKCTE MEHIO IporpamMu - rpadiuauil iHTepdeic aAMiHICTpyBaHHS CUCTEM
ynpaBJiHHS 06a3amMu 1aHuX, Hanpukiag DBeaver.

SQL (anra. Structured Query Language, nepekiiaji — MOBa CTPYKTYpOBaHHX
3alUTIB) — 1€ JeKJapaTHBHA MOBa IMPOTPaMyBaHHs, Ky BHKOPHUCTOBYIOTH IIIOO
KOPHUCTYBa4 MIT B3a€EMOITATH 3 0azamu ganux. Moy 3alnTiB 3aCTOCOBYIOTE IS
(dbopMyBaHHS 3aIIUTIB, OHOBJICHHS 1 KepyBaHHs pessiuiiitauMu b/l cTBopeHHs cxeMu
0a3u maHux Ta 11 MoaudiKalii, CACTEMU KOHTPOJIO 3a JOCTYIOM 10 0a3u JTaHHX.
Cama o co61 SQL He € aHl cUCTeMOIO KepyBaHHS 0a3aMu JaHUX, aHI OKPEMUM

nporpaMHuM npoaykToMm. Ha Bigminy Bij aificHux mMoB mporpamyBaHHs (C a0o


http://elartu.tntu.edu.ua/bitstream/lib/30641/11/mag.2019-Zvarych.SNmz-61.pdf
https://www.bibliofond.ru/view.aspx?id=702135
https://www.bibliofond.ru/view.aspx?id=702135
https://promoter.net.ua/articles/baza-danix-mysql.html
https://kvpubd.kiev.ua/wp-content/uploads/2021/02/urok-15-16-1.pdf

Pascal), SQL moxxe popmyBaTu 1HTEpaKTHBHI 3anuTU a00, OYBIIM BOYIOBAaHOIO B
MPUKJIAAHI MPOTPaMU, BUCTYMNATH SIK 1HCTPYKINi IS KepyBaHHS HaHUMU. OKpiM
nporo, cranaapt SQL mictuth (QyHKIIT AJi1 BU3HAYEHHS 3MIHM, MEPEBIPKH Ta
saxucTy ganux (ir.znau.edu.ua) [16].

[Ipoctumu cnoBamu, SQL Ak yactuHa cuctemu MySQL MoxHa
0XapakTepU3yBaTU K MOBY CTPYKTYypOBaHUX 3amuTiB. [lil 3amuToM MaeThcs Ha
yBa3l 3BepHEHHs 10 0asu jganux, (ir.znau.edu.ua) sike HeoOXiAHE IS YIIPABIIHHS
iHpopMalielo B HIM (BuOaleHHs, OoJaBaHHA abo 3MiHA), 31HCHIOBaHE 3a
nomomororo cuctemu (ir.znau.edu.ua) ympapininas Oazamu ganux (CKB). Lle
HANOUTBII MONIMPEHa CTaHJapTHA MOBA, SIKa BUKOPUCTOBYETHCS ISl TOCTYIY IO
0a3 JaHux.

DBeaver — ne SQL kimi€eHT Ta IHCTpyMEHT yIpaBiiHHS 0azamu jgaHux. J[is
pensiinux 6a3 ganux DBeaver BukopuctoBye nporpamuuii intepdeiic JDBC API,
KOTpuii B3aeMoji€ 3 6azamu ganux yepes apaiisep JDBC. s iHmux 6a3 nanux (He
SQL) BiH BUKOpPUCTOBYE BjacHi JpaiiBepu 0a3 manux. DBeaver mae QyHkIii
3aBEpIICHHS KOy Ta TIJACBIYyBaHHS CHHTAaKCHCY, IO 3a0e3reuye Kpaiie
cupuiiHATTSA. BiH 3a0e3nedye apxiTeKkTypy IUIariHiB (3aCHOBAaHY Ha apXITEKTypi
riariniB (twiatgopmi) Eclipse), sika 103Bosisie 3MiHIOBaTH OUIBIIY YaCTHHY pOOOTH
porpamMu, JiJisi MATPUMKHU crieliudiuHuX s 0a3 1aHuX (yHKIHM, HE3aJIeKHUX BiJ
0asu nanux. (UK.wikipedia.org)

[Hmmmu cnoBamu, DBeaver - me mporpamne 3a0e3neueHHs, sIKe € SIK
yHIBEpCaJIbHUN 1HCTPYMEHT 0a3 [aHuX, NPU3HAYEHUW MJI1 PO3POOHUKIB Ta
aaMmiHicTpatopiB  06a3  maamx. DBeaver wmae  go0Gpe  po3pobiieHuii
KOPUCTYBAJIbHUIIBKUNA 1HTepdeiic, mmargopMy, 3acHOBaHY Ha ¢peilMBopii 3
BIIKDUTUM KOJOM, WLIO JO3BOJII€E MUCATU KUJIbKAa PO3IIUPEHb, a TaKOXK OYyTH
CYMICHUM 3 OyIb-SIKOI0 023010 JaHUX.

DBeaver BuryckaeThCsi B JBOX BEPCIsX:

1. DBeaver Comnunity Edition (ckopoueno DBeaver CE) — 0€3KOIITOBHUI
KoMIT'foTepuii noaatok, Hammcanuit Ha (UK.wikipedia.org) Java. /lana Bepcis Mae
BIAKPUTHM BHUXIJHHM KOJ, Ta TOWIMPIOEThCS MiJ JiineHsiero  Apache.

(openarchive.nure.ua)


http://ir.znau.edu.ua/bitstream/123456789/11870/1/Shvager%20MV%20KR%20122%202021.pdf
http://ir.znau.edu.ua/bitstream/123456789/11870/1/Shvager%20MV%20KR%20122%202021.pdf
http://ir.znau.edu.ua/bitstream/123456789/11870/1/Shvager%20MV%20KR%20122%202021.pdf
https://uk.wikipedia.org/wiki/DBeaver
https://uk.wikipedia.org/wiki/DBeaver
https://openarchive.nure.ua/bitstream/document/8004/1/RT_2018_195.pdf
https://openarchive.nure.ua/bitstream/document/8004/1/RT_2018_195.pdf

2. DBeaver Enterprise Edition (ckopoueno DBeaver EE) — mnaTawmii 101aTOK.
Mae po3mmpeni moxxiauBocTi podotu 3 noSQL 6azamu manux (MongoDB 1 T.11.).
Jyis po3poOKHM CHCTEMH OCBITJIEHHS Ta CTBOPCHHS JOJATKy S BHKOPHCTOBYIO
6e3kommToBHy Bepcito Comnunity Edition. Ha Pucynky 2.24 noka3ano rpadiuynuit

inTepdeiic mporpamu DBeaver Ta cTBOpeHHS TaOIHIb Yepe3 KOHTEKCTHE MEHIO.

'x) DBeaver 22.3.1 - rooms
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Pucynox 2.24 — I'padiunwmii intepdeiic mporpamu DBeaver

2.1.8 TIporpamna miardopma Docker

Docker — me miardopMa 3 BiIKPUTHM KOJOM, sIKa J03BOJIIE CTBOPIOBATH,
pO3ropTaTH Ta KEPyBaTH MporpamMamMu 3a JOMOMOTOI0 TEXHOJIOT1] KOHTeHHEepH3aIlii.
Docker 3a0e3neuye jerke Ta MopTaTUBHE PILIEHHS AJIs YIAaKOBKH MPOrPaMHOIO
3a0e3MeyeHHsl Ta Horo 3ajIe)KHOCTEN Y CTaHIapTU30BaH1 OJIMHULI, SIKI HA3UBAIOThCS
KOHTECUHEPAMHU.

KonteitHepizaiiss — 11e MeTOJ BIpTyatizailii, sSIKMM J03BOJISIE J0AaTKam
MpaIoBaTi B 130JbOBAHUX CEPENIOBHUINAX, SIKI Ha3WBAIOThCS KOHTEWHEpamu, 0e3
HEOOXITHOCTI BHUKOPHUCTAHHS OKpPEMOI OINepaniiHOl CHUCTEMH JUJIsi KO>KHOIO
koHTelHepa. KonTeitHepu 3a0e3meuyroTh 1307110 Ha PiBHI  MPOrpamy,
3a0e3Mneuylour TOCHIIOBHY pPOOOTY MporpaMu Ta ii 3aJeKHOCTEH Yy pIZHUX

CepeIOBUIIIAX.



Y KOHTEKCTI JOKepy, KOHTEWHEp — 1II&¢ CaMOJOCTAaTHE 130JIbOBaHE
CepeIOBHIIE, SKE BKIIOYAE KOJ MPOTpamMH, CEpEJOBUINE BUKOHAHHS, CHCTEMHI
1HCTpyMeHTH, 01010TeKn Ta KoHIryparito. BiH 1HKaICysao€e BCl 3aJI€KHOCTI,
HEOOX1H1 JUIsI poOOTH TporpaMu, pooOssiuM i He3alekHOro Bia 0a30BOI XOCT-
cucremu. Konrelinepu Docker BHKOPHUCTOBYIOTH SIIpO Ta PECypcH TOJOBHO1
orepaliifHoi CUCTEMH, 3a0e3MeuyIoUun 130JIb0BaHe cepeioBuUllle BUKOHaHHs. Koxen
KOHTEHHEp Mpalloe HEe3aJeKHO, 3 BIACHOI (DalIOBOI0 CHCTEMOIO, MEPEXKEIO Ta
npouecoM. KoHTeliHepu Jerki, IMIBHIKO 3aMyCKalOThCS, iX MOKHA JIETKO
Tupaxysartu (replicate) Ta macimrabyBaTu (scale) 3a moTpedwu.

Docker 0yB po3po0iienuii ogHoliMeHHOIO KoMmaHiexo Docker Inc., Ta Briepire
oyB 3amnymienuit y 2013 pori. /Io ocHOBHUX H0T0 TIepeBar BiIHOCSTHCS:

[TopTaTUBHICTh: KOHTEWHEpPH 3a0€3MEeUyIOTh Y3TO/KEHE Ta TOpTAaTUBHE
CepelloBHUIIE, IO JO03BOJISIE MporpamMaMm Oe3nepeOiiHO TpaioBaTU B PI3HUX
onepamiiHux cucremax, 1HGpacTpykTypi Ta xmapHux miatpopmax. Konreitnep
1HKAICYJII0€ IPOrpamy Ta ii 3aJIeKHOCTI, YCyBatOYu IpOoOIeMH CyMICHOCTI.

EdexkTuBHICTh: KOHTEHHEPH MAaOTh HEBEJIMKY Bary, OCKUIBKH BOHH CILJIBHO
BUKOPHUCTOBYIOTb SIJIPO Ta PECYPCU XOCT-CUCTEMH (TOJIOBHOI ONEpaIiiiHOI CUCTEMHU ),
1o 3a0e3neuye MBUANIANA Yac 3aMycKy Ta e(peKTHBHE BUKOPUCTAHHS PECypCiB.
Kinbka KOHTEHHEPIB MOXKYTh MPAIIOBATH OJHOYACHO HA OJTHOMY XOCTi 0€3 3HaUYHUX
BUTpPAT Ha MPOAYKTHUBHICTb.

[300s11is1:  KOHTEHHEpH 3a0e3MeuyroTh 130JIAIIF0 Ha PIiBHI  IIpoIeCy,
3ano0iraro4yu B3a€MOIil mporpam oauH 3 oAHUM. L5 130111151 IABUIIY€E Oe3MeKy Ta
CTaOUIbHICTh, TapaHTYIOUW, IO 3MiHHU, 3pOOJEeHI B OJHOMY KOHTEHHepi, He
BIJTMBAIOTH HA 1HIII.

KepyBaHHs 3aneXHOCTSIMU: KOHTEMHEpPU I1HKAIICYJIIOIOTH YC1 3aJIeXKHOCTI,
HEOOXI1H1 JIJISi MPOTpaMu, BKIIOYAIOYU 010JI0TEKH, THCTPYMEHTH Ta CEPEIOBUIIA
BukoHaHHs. lle crmporrye KepyBaHHsS 3aJIeKHOCTSMU Ta JI03BOJISIE YHUKHYTH
KOH(JIIKTIB MI>K PI3HUMH MTporpamamMu abo BEpCISIMHU OJHIET TPOTPAMH.

MacmraboBaHiCTh:  KOHTEWHEpPH JO3BOJSIOTH  JIETKO — MacluTadyBaTu

nporpaMu. Po3poOHHKN MOXYTh CTBOPIOBATH KLJIbKa €K3EMIUISIPIB KOHTEHHEPIB JIsI



00poOKM 30UIBIIEHUX POOOYUX HABAHTAXKEHb a00 PO3MOJUIATUH MPOTrpaMy Mix
KUJIbBKOMa XOCTaMHU, 3a0€31euyr04 TOpU30HTAIbHY MacIITaOOBaHICTb.
Hwxue Ha pucyHky 2.25 HaBeseHa cxema apxitekTypu Docker Ta onucano ii

KJIIOYOBI KOMIIOHEHTH.
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Pucynok 2.25 — Apxitektypa Docker

OcHoBHa 4vactuHa yciei cucremu — 1ie Docker Engine. Docker Engine — e
01aTOK (TIporpamMa), sika Ciijye KI€HT-CepBepHii apxiTeKTypi. BiH BcTaHOBIEHMI
Ha xocT-MamuHi. Y Docker Engine € Tpy KOMIOHEHTH:

CepBep (Server): me nemon docker, tak 3Banmii dockerd. Bim moxe
CTBOPIOBATH Ta KepyBaTU oOpa3zaMu, KOHTEHHepaMu, Mepexkero Tomlo. To0To BiH
BUKOHYE Ba)KKy pOOOTY 31 CTBOpPEHHS, 3ammycKy Ta posmnoBciomkeHHs (ela.kpi.ua)
KoHTeliHepiB Docker.

Rest API: BukopucroByeTbest 11 BKa3iBku AeMoHy docker, ToOTO BKazye
docker nemony, 1o poOUTH, K1 IHCTPYKI[ii BUKOHYBATH.

IaTepdeiic komanguoro psaka (CLI, Command Line Interface): e kimieHT,
KM BUKOPUCTOBYETHCS 7151 BBeeHH KomaH 1 Docker.

Docker kmient: Kimient Docker e kirogoBuM KoMoneHToM cuctemu Docker,
SKUU BHUKOPUCTOBYETHhCS KOpUCTyBauamu s B3aemoaii 3 Docker-om, BiH
3abesmneuye iHTepdeiic komananoro psaka (CLI). Komu Mu 3amyckaeMo KOMaHaIu
JIOKepy, KIIEHT Hajcwiae Il KoMaHau aemoHy «dockerd», mo6 cTBOpUTH,

3alyCTUTHU Ta 3yIUHUTHU IPOrpamy.


https://ela.kpi.ua/bitstream/123456789/49681/1/Rozghon_bakalavr.pdf

Docker Host: Jlokep-xocT — 11e TUIl MalllMHH, SKa BIAMOBiAaE 3a poOOTYy
KUIBKOX KOHTeWHepiB. BiH cknamaetbes 3 gemoHa Docker, 300paxkeHsb,
KOHTEHHEPIB, MEPEX 1 CXOBHIIIA.

Docker Registry: Docker peectp — 1me wmicre, ae 30epiratloTbecsi 00pa3u
(images) Docker. Docker Hub i Docker Cloud € 3aransHo10CTYTHUMHE MO YHHMHA
peecTpamMu, SKUM MOXKE KOPUCTYBATHUCS KOXKEH.

Sk Oaummo, Docker 1 xonrteliHepuzaliisi 3a0e3neuylOTh THYYKHH 1
e(eKTUBHUHN MIJX1] JO PO3TOPTAHHS JOJATKIB 1 KEpyBaHHS HUMHU. BOHH CTIpUSIOTH
MOCJIIJIOBHOCTI, BIJITBOPIOBAHOCTI Ta MEPEHOCHMOCTI, MOJETIIYIOYH PO3POOKY,

TCCTYBAHH:A Ta PO3ropTaHHA IIPOI'PaAMHOIO 3a0e3IeueHHs B p13HI/IX CCPpCaAOBHIIIAX.

2.1.9 IarerpoBane cepenonuie po3poodku Visual Studio Code

Visual Studio Code (ela.kpi.ua) (ckopoueHo VS Code) — 11e 6€3KOIITOBHUI
pedaKkTop BUXIAHOIO KOAY 3 BIIKPUTHUM KOAOM, pO3pOOJEHUN KOMIIaHIE
Microsoft. Bin 0yB Briepie Bunymnienuii y ksitHi 2015 (ela.kpi.ua) poxy Ta 3100yB
3HAYHY MOMYJISIPHICTh cepell PO3POOHUKIB 3aBASKH CBOIM JIETKOCTI, IIUPOKUM
MOXJIMBOCTSIM HAJIAIITYBaHHS Ta IUPOKOMY CHEKTPY MIATPUMYBaHUX MOB
porpamMyBaHHsI Ta po3mupeHsb. Lle cepenoBuiie po3podKku cTano mepimm Kpoc-
miathopMoBuM  mpoAaykroM y aiHidmi  Visual Studio. (ela.kpi.ua) Bin
MOIIUPIOETHCST B OE3KOIMITOBHOMY JOCTYII 1 MATPUMYETHCS BCIMA aKTyallbHUMHU
onepauiiaumu cucremamu: Windows, Linux 1 macOS.

KitrouoBi oco6mBocCTi cepenoBuiia po3pooku VS Code:

Kpocmnargopmua miarpumka: VS Code noctymuuit st Windows, macOS i
Linux, m03BOJsIIOYM PO3POOHUKAM TMpAIlOBAaTH 3 YJIOOJICHOK OIepaliitHOIo
CHCTEMOIO.

[HTYiTHBHO 3p0O3yMisnii iHTEpdeiic KoprcTyBaya: BIH Ma€ YUCTUH 1 POCTHIMA
y BHUKOpPUCTaHHI 1HTepdelic 13 OIYHOIW MaHeITlo [JIs HaBiramii ¢aiinamu,
BOY/IOBAaHMM TE€PMIHAJIOM 1 TOTYKHUM PEIAKTOPOM 13 MATPUMKOIO TaKUX (DYHKITIH,

SK T1ICBIUyBaHHS CUHTAKCUCY, (DparMEeHTH KOJy Ta IHTEJEKTyaJbHE 3aBEpIICHHS

KOJTy.


https://ela.kpi.ua/bitstream/123456789/50272/1/Onischenko_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/50272/1/Onischenko_bakalavr.pdf
https://ela.kpi.ua/bitstream/123456789/50272/1/Onischenko_bakalavr.pdf
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Pucynok 2.26 — Iarepdeiic nporpamu VS Code

Exocuctema posmmpens: VS Code Haae 6araty eKOCUCTEMY PO3IIUPEHb, SKi
NOKpAIIyloTh i1 (yHKUIOHANbHICTh. L{I po3MIMpeHHs HanaHi CHUIBHOTOK Ta
OXOTUTIOIOTh HIUPOKHUI CHEKTP BUMAJKIB BUKOPUCTAHHS, BKIIOYAIOUU MiITPUMKY
MOBH, HaJaro>KeHHs, KOHTPOJIb BEPCiif TOILIO.

[nTerpoBanuii TepMiHaI: MICTUTh IHTETPOBAHUN TEPMIHAI Y PEAAKTOP1, IO
JI03BOJISIE PO3POOHUKAM 3alyCKaTH 1HCTPYMEHTH KOMAaHIHOTO psifKa Ta CleHapili
0e3 nepexoay 0 OKPEMOTO BiKHA TEpMiHAITY.

InTerpamis koutpomto Bepciid: VS Code iHTerpyerbcs 3 TaKUMHU
MOMYJISIPHUMHU CUCTEMaMH KOHTPOJIIO Bepcii, sik Git, 3abe3neuyroun Taki QyHKIIII,
K BI3yaJbHI BIAMIHHOCTI, KEpYBaHHsI PO3rally>)KEHHSIMU Ta BOyAOBaH1 aHOTaIlli
KOZY.

[linTpuMKa HaJaroJKeHHS: MPOIMOHYE BOyAOBaHYy MIATPUMKY IS
HAJIArOJDKCHHS] PI3HUX MOB TPOrpaMyBaHHS, JO3BOJIAIOUM  PO3POOHUKAM
BCTAHOBITIOBATH KOHTPOJIbHI TOYKH, MIEPEBIPATH 3MIHHI Ta TOKPOKOBO BUKOHYBATU
KO/I.

IntelliSense: pemakTop 3abe3neuye I1HTEICKTyaJlbHE 3aBEPIICHHS KOy,
HaBIraiiro MO0 KOy Ta IIAKa3Kh IIOJ0 TapaMeTpiB HAa OCHOBI MOBH, IIO

BUKOPUCTOBYETHCS, MOKPALTYIOUYH MPOAYKTHUBHICTb 1 3MEHIIIYIOUH TOMUJIKH.



VS Code, inTepdeiic sIKOro MmoKa3aHo Ha pUCYHKY 2.26, HIATPUMYE HIUPOKUI
CIICKTp MOB IIporpaMyBaHHsI, BKiItouarouu JavaScript, TypeScript, Python, C#, Java,
GO Tta 6araro iHmmux. 11106 mokpammTi GyHKIIIOHAIBHICTE cepenoBuiia, Microsoft
PETYJISIPHO BUIYCKAa€ OHOBJIGHHS 3 HOBUMHU (YHKIISIMH, TOKpPAIIEHHSIMHU Ta
BUTIPABJICHHSAMHA TOMHWJIOK. PemakTop MOXXHA pO3IIMPUTH, BCTAHOBUBIIU
posumpenss 3 Visual Studio Code Marketplace. VS Code Takosx npornoHye MmpoKi
MO>KJIMBOCTI HAJIAMITYBaHHS, IO POOUTH HOTO KparuM BHOOPOM JIJIsl peIaryBaHHs

Ta pO3pOOKH KOy Ha Pi3HMX I1aTopMax.

2.2 Bubip anapatHoro o0i1a HaHHS

Jlnist peanizaiiii anmapaTHOl YaCTUHU CUCTEMH PO3YMHOTO OCTBITJICHHS OyJI0
BUPIIIIEHO BUKOPUCTOBYBATH MiKpokoHTposiep ESP32 Ta cepenoBuiiie po3podku
Arduino IDE. Takoxx HaM 3HaJAOOMThCS 4X KaHAJIBHUH pelie MOIYJb, SIKHi Oyjie
CIY’KUTH 1HTEpPeiicoM (ITocepeTHUKOM) MK MiKpokoHTpoJiepoM 1 LED nammnamu.

Y nmaHoMy TiApO3AUTT  MPOBEACHO JACTANBHUNM OIS MOMYJISIPHUX
MIKPOKOHTPOJIEPIB 1 CEPENOBHUIL PO3POOKH, BKa3aHO IXHI IEpEeBaru Ta HeJOIIKH, Ta
OoOrpyHTOBaHO BUOIp. A TaKOX OIKCAHO 3arajbHI BIJJOMOCTI MPO pejie MOMIYJb,

1ioro OyZ10By Ta OCHOBHI (PYHKIIii 5SIKi BiIH BUKOHYE.

2.2.1 Bubip MIKpOKOHTpOJIEpY

Ha punky poctynmHo ©OaraTo MOMyJSIPHUX  MIKPOKOHTpOJIEPIB 1
HaJIaro/KyBaJIbHUX TUIAT (TUIATH PO3POOKHU), SIKI € 1I€ATbHUM PIIIICHHSIM 3aJIeKHO
BiJl KOHKPETHOTO MPOEKTY 1 MOTped CHUCTeMH, Ky MPOEKTYIOTh. Jlo HalOibII

IIMPOKO BUKOPUCTOBYBAHUX BiHOCATHCS Raspberry Pi, Arduino, ESP32.

2.2.1.1 Mikpoxkontposep Raspberry Pi
Raspberry Pi — 1ie momynsipauii onHomatauii komm totep (SBC, single-
board computer), sKWii BHUKOPUCTOBYETHCS JJIsi PIZHOMAHITHUX TIPOEKTIB,

MOYMHAIOYM B1JI JOMAIIHLOI aBTOMAaTH3aIlli, MealalleHTpiB 1 poboToTexHiku. BiH



O0yB po3pobisiennii Raspberry Pi Foundation y Benukiit bpuranii 8 2012 porii ta
IIMPOKO JTOCTYNMHUM y BcboMy cBiTi. Raspberry Pi momymsipHi cepen BUpOOHUKIB,
nejaroris 1 JiroouresniB. BoHU HeBeNuKi, po3MIpOM 3 KpETUTHY KapTKy, Ta MOXKYThb
NPAIFOBATH 3 PI3HUMH OTIepaIliftHUMHU CUCTeMaMH, BKitouaroun Linux. Raspberry Pi
Mmae miporiecop Broadcom ARM i3 takToBoto gactoToro Bix 700 MI'm mo 1,4 I'Tir 1

MOCTABJISIETHCS 3 PI3HUM OOCSTOM OTIEPATUBHOI IMaM’Ti 3aJIEKHO BiJl MOJIEIII.

!
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Pucynok 2.28 — [Tnata Raspberry Pi 4 Model B Bux 3Bepxy

Raspberry Pi 4 Model B — e ocranns Bepcis Raspberry Pi, Bumymiena 8 2019
poui. Ock Aeski 3 KIo4oBuX ocobnuBocTert Raspberry Pi 4 Model B:

[Mpouecop Broadcom BCM2711: Raspberry Pi 4 MicTUTD YOTHPBHOXSIICPHUIA
npouecop ARM Cortex-A72 3 TtaktoBoro yacrtororo 1,5 I'Tu, skuii 3Ha4HO
IIBUIIINN 3a TIpoIiecop momnepennix moaeneit Raspberry Pi.

RAM: Raspberry Pi 4 noctynuuii 31 I'b, 2 I'b a60o 4 I'b onepatiBHOT mam’siti



(RAM), 1o 3HauHO OijbIlie, HIXK Y TIONIEepeaHix Mozenei Raspberry Pi.

BOynoBanuit 0e3nporoBuii 38’s130k: Raspberry Pi 4 Bkitouae BOymoBaHUi
Wi-Fi i Bluetooth 5.0, mo mojermiye HiAKIOYEHHS A0 OE3APOTOBHX MEPEK 1
nepudepiiHuX MPUCTPOIB.

[Topt Gigabit Ethernet: Raspberry Pi 4 mictuth nopt Gigabit Ethernet, sixuit
MOKHAa BHMKOPHCTOBYBATH MJIs MIJKIIOYEHHS A0 APOTOBOI MEpEKi Ha BHILIN
IIBUJIKOCTI, HIXK Yy ToriepeHix Moaesix Raspberry Pi.

[Moxgiitai moptu micro-HDMI (Dual micro-HDMI ports): Raspberry Pi 4
MICTUTH JiBa nopTu micro-HDMI, siki MokHa BUKOPUCTOBYBATH ISl M1AKIIOUEHHS
JI0 IBOX MOHITOPIB 200 TEJIEBI30PiB OJAHOYACHO.

[Toptu USB: Raspberry Pi 4 mictuts n8a noptu USB 2.0 1 n1Ba noptu USB
3.0, sK1 MOKHAa BHMKOPHUCTOBYBATH IJisi MIJKIIOYEHHS pPI3HOMAHITHUX mepude-
PIAHUX TPUCTPOIB, BKIIOUAIOYH KJIABIaTypH, MUIII Ta 30BHIIIHI JKOPCTKI JUCKHU.

Cnot ana xaptku microSD: Raspberry Pi 4 mictuth cioT st KapTKu
microSD, sikuii BAKOPUCTOBYETHCS [Tl 30epiraHHsi OnepaliifHol CHCTEMH Ta JTaHUX
KOpHCTYBaya.

GPIO pins: Raspberry Pi 4 mictuth HaOip 13 40 konTakTiB GPIO, ki MoxxHa
BUKOPHCTOBYBATH ISl ITIAKIIOUCHHS JI0 PI3HOMAHITHUX JaTYWKIB, TPUBOIIB Ta
IHIITUX TIPUCTPOIB.

Raspberry Pi 4 Model B wmoxe mnpairoBatd 31 crHeniajii3oBaHUMHU
oTepaliiHUMHi CUCTEeMaMH, TakuMu sk RetroPie (quctpuOyTuB, opieHTOBAaHUN Ha

irpu) a6o Pi-hole (MepexxeBuii 0JI0KYBaTbHUK PEKJIAMH ).

[TepeBaru mikpokoHTpoJepa Raspberry Pi:

HoctynHicte: Raspberry Pi € BIZTHOCHO HEIOPOTMM MIKPOKOHTPOJIEPOM
(Bapricte Ha 2023 pik craHOBUTH Big 25%), 1m0 poOUTH WOTO JOCTYITHUM IS
IIMPOKOTO KOJIa KOPHUCTYBAUiB, BKIFOYAIOUX JTIOOUTEIIB, CTY/ICHTIB 1 BUKJIaaviB.

VYHiBepcanpHicTh: Raspberry Pi MoxHa BUKOpPHCTOBYBAaTH ISl LIMPOKOTO
CHEKTPY MPOEKTIB, BiJi MPOCTUX EKCIIEPUMEHTIB 3 EJIEKTPOHIKOIO JI0 CKJIAJIHHX

POOOTOTEXHIYHUX MTPOCKTIB.



Benuka cninpHoTa: Raspberry Pi mae BesMKy CHJIBHOTY KOPUCTYBaviB, a 1€
O3Hauae, 10 B IHTEpHETI AOCTYMHO Oararo pecypciB, 30KpeMa HaB4YajdbHI
MOCIOHUKH, (POPYMH Ta MPOCKTH 3 BIAKPUTHUM KOJOM.

HactporoBanicte: Raspberry Pi myke Jerko HamamTOBYETHCS, 3 PI3HUMH
oTepalifHIMH CUCTEMaMH1 Ta JOCTYITHUM MPOTPAMHUM 3a0€3ME€UYECHHSM, 1110 POOUTH
JOro NMpUAATHUM JJI HIMPOKOTO CIIEKTPY MPOrpam.

Bucoka mnponyktuBHicTh: Raspberry Pi Mae mnoTyxuuii mpouecop 1
OPUCTOMHUIM OOCIT OMepaTUBHOI MaM ATi, IO JO3BOJSE MOMY IMpalfoBaTd 3i

CKJIQAHIIIMMH IPOrpaMaMHM, HIXK 1HII MIKPOKOHTPOJIEPH.

Henoniku mikpokoHTposepa Raspberry Pi:

EneprocnoxxuBanusi: Raspberry Pi moxe crnokuBatu Oarato eHeprii, 110
MO€ BUKJIMKATH 3aHETIOKOEHHS JUIsl IPOEKTIB, 110 KUBJIATHCS BiJl OaTapei.

Cknaanicts: Raspberry Pi ckmagHimmi 3a aeski iHII MIKPOKOHTPOJIEPH, IO
MOK€ CTAaTh MPOOJEMOIO JIsi HOBAYKIB, SIKI TUIBKM MOYMHAIOTh 3HAHOMCTBO 3
€JIEKTPOHIKOIO.

OOmexeHl KOHTaKTH BBOJY/BUBOAY: Xxoda Raspberry Pi Mae npucroitny
KuIbKicTh KOHTakTiB GPIO, nboro mosxe 0yt HEIOCTATHBO JIJIS1 BEJIMKUX MPOEKTIB,
SK1 BUMararoTh 0araTo JaT4MKiB a00 MPUBO/IIB.

OOMexxkeHl  MOXJIMBOCTI  peasibHOro yacy: Raspberry Pi He €
MIKPOKOHTPOJIEPOM pEajbHOTO Yacy, 10 03HAYa€, M0 BIH MOXKE HE MIIXOIUTH JJIs
NESTKUX TPOTpam, Ki BAMararoTh TOYHOTO 4acy ad0 HU3BKOI 3aTPUMKH.

[Murtanna Oe3neku: Ockinbku Raspberry Pi € koMm’ioTepom 3araibHOTO
MPU3HAYEHHS, BIH MOXKe OyTH OLTBII BPa3IMBUM J0 3arpo3 Oe3merli, HixK JesK1 1HII1
MIKPOKOHTPOJIEPH, PO3pOOJIEH] AJis CIIEHIAIbHUX POrPaM.

MosxiiBi  mpoOsieMd CyMICHOCTI TpOrpaMHOro 3abe3nedeHHs: Xoda
Raspberry Pi moxe mpamoBaT 3 pI3HUMH ONEpaIliiHUMU CHCTEMaMH Ta
POrpaMHUM 3a0€3MEeUEHHIM, MOXYTh BUHUKATH MPOOJEMU CYMICHOCTI 3 JIESIKUM

porpaMHuM abo anapaTHUM 3a0€31EUCHHSM.



2.2.1.2 Mikpoxontpoiep Arduino

Arduino — me miaTgopma 3 BIIKPUTHM KOJIOM, SIKa BUKOPUCTOBYETHCS IS
crBopenns enektponnux (ela.kpi.ua) mpoekriB, 10 CKIaJa€ThCs K 3 almapaTHUX,
TaK 1 3 TPOrpaMHUX KOMIIOHEHTIB. 3a CBO€IO CyTTIO Imiara Arduino — e
MIKPOKOHTpPOJIEp, SKWW MOXHA 3alporpaMyBaTd Ha B3a€EMOAII0 3 PI3HUMHU
KOMIIOHEHTaMH Ta JaTYMKaMu [JIs1 BUKOHAHHS TI€BHMX 3aB/JaHb. ArmapaTHe
3a0€3MeYeHHs CKJIaIa€ThCs 3 MPOCTOI IPYKOBAHOI IJIATH 3 BXOJIaMH Ta BUXOJAMHU
JUTSL THIKJTFOYEHHS 1HIIUX €JIEKTPOHHUX KOMIOHEHTIB [11].

IInatn Arduino po3poOJieHI TakuM YUHOM, MO0 OyTH 3pyYHHMH IS
KopucTyBada, 110 jo3Bosisge (tS2.space) mromsM, sKi HE MAaiTh JOCBIIy B
€JIEKTPOHILl, JIETKO CTBOPIOBAaTHM  BJIACHI  €JIEKTPOHHI  MpoekTh. Mosa
nporpamyBadHsi Arduino 3acHoBaHa Ha C++, 1 € 6araTo JOCTYMHUX 010110TeK, SKi
COpOLIYIOTh Tmpolec mnporpamyBanHs 1uiatu. Arduino IDE  (inTerpoBane
cepelioBUIIlE  PO3pPOOKM) — 1€ MOporpaMHUNA  JIOAATOK, SKUW  MO>KHA
BUKOPHCTOBYBATH I HAIMCAaHHS, KOMIIUTIOBAHHS Ta 3aBAHTAXKEHHA KOJy Ha
iaTy.

HoctynHo Oarato pi3HuX miat Arduino, Ko)KHa 3 SKUX Ma€ CBOI (yHKIIII,
PI3HI MOXJIHMBOCTI Ta 0cOOMMBOCTI. JlesiKi mpu3HayYeH!1 AJisi KOHKPETHUX 3aBIaHb,
TaKUX SIK KEPYBaHHS ABUT'YHaMH a00 3B’S130K 3 1HILIMMH NPUCTPOSIMHU, TOAL K 1HII
MaroTh OUIBII 3arajibHe Npu3HadeHHs. HalnonyispHIow Ta HaOUIbII HIMPOKO

BUKOPHCTOBYBaHOIO BBakaeThcs miiara Arduino Uno.

Pucynok 2.29 — ITnara Arduino Uno R3 Buj 300Ky


https://ela.kpi.ua/bitstream/123456789/49673/1/Pavliuk_bakalavr.pdf
https://ts2.space/uk/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%B0%D0%B3%D0%B8-%D1%88%D1%82%D1%83%D1%87%D0%BD%D0%BE%D0%B3%D0%BE-%D1%96%D0%BD%D1%82%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%83-%D0%B2-satcoms-%D0%BF%D1%80%D0%BE%D0%B3%D0%BD/

Pucynox 2.30 — [Tara Arduino Uno R3 Bux 3Bepxy

Arduino Uno 3acHoBana Ha mikpokoHTposiepi ATmega328. Bona mae 14
KOHTaKTiB IIU(PPOBUX BXOI1B/BHUXO/IB, 6 13 SIKHX MOKHA BUKOpUCTOBYBaTH sik PWM
Buxoau (Bixg auri Pulse Width Modulation, mepekmag —  IlupoTHO-imMmynbcHa

MOIYJIsAIIsA), 6 aHAIOTOBUX BXOJIB, KepaMidHUi pe3oHaTtop 6 MI'1, kBapuoBuii
kpuctan 16MI'n, pobouy nanpyry 5B, 32 Kb ¢uemr-mam'sti, 2KB SRAM, 1KB
EEPROM, USB-3’eHanHs, po3’eM xuBiieHHs (a2 POWer jack), Ta KHOMKY CKUIaHHS.

[Momynspricts Tuiatu Arduino Uno nmosicHIo€eThes 11 HU3bKOO BapTicTiO (11iHA
Ha MOMEHT HalMCaHHs JUIUIOMHOI po6oTu craHoBuTh 25$). B inTepHeTi mis miatu
Arduino Uno goctymHo 0arato HaBUaJlbHMX IOCIOHMKIB, MPUKIAAIB 1 01010TEK
kony. Came HasBHICTh OOIIMPHOI JAOKyMeHTaulii poouth miaty Arduino Uno
XOpOIIMM 1 TpUBAOIWBUM BHOOPOM JJIi HOBAYKIB 1 TMOYATKIBIIB, SIKI XOUYYyTh
BHUBYATH €JIEKTPOHIKY Ta MPOrpaMyBaHHs, OCKUIBKU BiH MPOCTHI Y BUKOPUCTAHHI
Ta Ma€ BEJIUKY CHUILHOTY KOPUCTYBAUIB.

Arduino Uno R3 — ocranns Bepcist iati Arduino Uno. Bona cxoxa Ha
CBOTO MOIMNEpeIHUKa 3 TOUKH 30py amapatHux xapakrtepuctuk. Arduino Uno R3
3acHOBaHa Ta 0a3zyeTbCs Ha TOMY X MikpokoHTpoiepi ATmega328P 1 mae 14
1M (POBUX BXO11B/BUXO/IIB, IIIICTh aHAJOTOBUX BXO/IIB Ta 1HII (DYHKIIIT, TaKi SIK TOPT
USB, po3’eM UBJIEHHS Ta KHONIKY CKHUJIaHHS, TOILIO.

Omna 3 rosoBHux 3MiH B Arduino Uno R3 mossirae B ToMy, 1o BOHa

BUKOPHUCTOBYE HOBY Mikpocxemy USB-inTepdeiicy Atmegal 6U2, sxa 3abe3neuye



IIBUJIIINN 3B’ SI30K 3 KOMIT IOT€POM 1 pOOUTH TUIATY CYMICHOIO 3 O1IBIIIOI0 KUJIBKICTIO
oneparnianx cucteM. Arduino Uno R3 Takox mMae HOBYy CXeMy CKHUIAHHS, IO
pobuTh TUIaTy OiNBIN HaaliHOI. BoHa SBISE€THCS 3BOPOTHO CYMICHOKO 3
opuriHanbHow miatolo Arduino Uno, 1 11e 03Hayae, 110 KOPUCTYBadyl MOXKYTh 0€3
po0JIeM OHOBUTH IIJIAaTy (3aMIHUTHU CTapy) HA HOBY, BUKOPHUCTOBYIOYHM TOM CaMUi

KOJI 1 €KpaHH, 1110 1 Ha CTapii IJIaTi MonepeIHboi Bepcii.

[TepeBaru mikpokoHTposepa Arduino Uno:

[Ipoctuii y Buxkopucranti: Arduino Uno po3poOiieHO TakuM YUHOM, 11100
1oro OyJ10 JIErK0 BUKOPHUCTOBYBATH HABITh HOBAYKAM, JIJI THX, XTO Ma€ OOMEKECHHIM
JIOCB1JI IporpamMyBaHHs. BiH MOCTaBISETHCS 3 TPOCTOIO MOBOIO MIPOTPAMyBaHHS , Ta
31 3py4YHHUM IHTETpoBaHHM cepenoBuinemM po3pooku (IDE), ske crpormrye mporec
pOoTrpaMyBaHHS.

Hoctymuuii: Arduino Uno Mae BIAHOCHO HU3BKY BapTicTh. BiH Hemoporuit
MOPIBHSAHO 3 IHIIMMHU MIKPOKOHTpOJIEpAaMHU 3 MOAIOHMMHU MOKJIUBOCTAMHU. Lle
pOOUTH HOTO AOCTYITHUM Ta 1€AIbHUM JIJIS IIIUPIIOT ayaUTOpii.

Benuka cnutbHOTa: Arduino Uno Mae BenMke Ta aKTUBHE CIIBTOBAapUCTBO
KOpPHUCTYyBauiB 1 po3poOHuKiB. Lle o3Hauae, mo B mepexi [HTepHeT 1oCcTyHO 6arato
pecypciB, 30KpemMa HaBYalbHI TOCIOHMKH, TPHUKIAAN Koay Ta (opymu, sKi
JIOTIOMOXKYTh KOPUCTyBauaM YCYHYTH TIpOOJIeMH, W0 BHHHMKAIOTh TiJ dac
porpamMyBaHHsI MIKPOKOHTPOJIEPY, Ta 3HAWTH HATXHEHHS JJI1 HOBUX MPOEKTIB.

Binkputnii Buxiguuii kog (Open Source): Arduino Uno mae BiAKpUTHIA
BUXIIHUM KOJ, IO O3Hayae, II0 KOPUCTyBadli MalwTh JOCTYIl JO CXEM,
MIKpOIIPOTpamMu Ta IPOrpPaMHOTo 3a0€3MeUeHHSI, III0 BUKOPUCTOBYETHCS B 1aTi. Le
JIO3BOJIIE KOPUCTyBauaM Jierko MoaAudiKyBaTH IulaTy BIAMOBIAHO O CBOIX
KOHKPETHUX TOTPEO.

PozmmproBanicts: Arduino Uno MoXXHa pO3LIMPUTH 32 JTOMOMOTOKO PAIY
ekpaHiB 1 MoayiB. Lle 7103BoIMTh KOpHUCTYBauy (pO3pOOHHKY) NOAATH A0 MPOEKTY
J0TaTKOBY (DYHKITIOHAJIbHICTH 0€3 HEOOX1THOCTI pO3pOOIIATH BIACHY CXEMY.

YuiBepcanpHicTh: Arduino Uno Mo)kHa BHKOPHMCTOBYBATH IS LIHPOKOTO



CHEKTPY 3aCTOCYBaHb Ta MPOEKTIB, BIJ MPOCTHX CBITIIOAIOJHUX JUCIUIEIB,
BKJIIOYAIOYM JOMallHIO aBTomarm3amito Ta mnpuctpoi IloT, mo ckiagHOi

POOOTOTEXHIKH.

Henomiku mikpokorTponepa Arduino Uno:

OOMexeHa 00UnCITIOBaNIbHA MOTYXHICTE: Arduino Uno mae MikpOKOHTpOJIEp
ATmega328P, sikuii BukopuctoByeThcsi B Arduino Uno, Mae TakToBy 4acToTy 16
MI'11 1 oOMexxeHy oOuHnCIIOBaIbHY MOTYXHICTh. Lle 03Hadae, mo BiH Moxe OyTu
OOMEKEHHAM JJIs1 OUIBII CKJIAJHUX MPOEKTIB, MOXKE HE MIAINTH IJs Iporpam, [Ki
BHUMAararoTh BEJIMKOi 00YUCIIIOBAIBHOI IOTYKHOCTI.

Oomexena nam’saTh: Arduino Uno mae oomexxeny nam’atb (32 Kb Flash 1 2
Kb SRAM), mo Moxe OOMEXUTH KIIbKICTh CKJIQJHMX HIpOrpaMm, fKi MOKHA
3aIycKaTy Ha HboMy. Lle Moxe OyTH 0OMEKEHHSM 1Ji BETUKUX MTPOEKTIB.

OOMmexxeHa KUTBKICTh BXIJHUX/BUXIIHMX KOHTAakTiB: Arduino Uno wmae
oOMeKeHy KUIbKICTh KOHTakTiB Bxoay/BuBoay (I/O, 14 uudpoBux KOHTAKTIB 1 6
aHAJIOTOBUX KOHTAKTIB), [0 MOXE OOMEXUTU HOr0 BUKOPUCTAHHS I CKIIAJHUX
nporpam, Jijisi OUIbII CKJIATHUX MPOEKTIB.

OOmexxeHi MoxiuBocTi miagkiatodeHHd: Arduino Uno Mae oOMmexeH1
MOXKJIMBOCTI I IKTIOYEHHS, 1110 03HaYae, 0 BIH MOXKE HE MAXOAUTH ISl pOorpam,
Kl MOTpeOyIOTh BUCOKOIIBUAKICHOTO 3B’SI3Ky a00 pO3IIMPEHUX MEPEKEBUX
MOXJIMBOCTEM.

He migxonuth i Benmukux mpoektiB: Arduino Uno po3po0iienuit 1iis Mmamux
1 cepeqHIX TMPOEKTIB 1 MOXK€ HE MITIWTU JJIs BEIMKOMACIITAOHMX TMPOEKTIB, SKI
noTpedyIOTh O1IBIIOT O0YMCIIIOBAIBHOT OTYKHOCTI Ta MaM’sTi, OCKUJIbKA HOMY He
BUCTa4ae JeskuxX (PyHKIIM, HEOOXIAHUX Ui HaAlHOI Ta HaIiiHOI poOOTH B

CyBOpHUX YMOBAX.

[TlincymoByroun, Arduino Uno — 1e momyisipHa ¥ yHiBepcajdbHa IuiaTa
MIKPOKOHTpOJIEpa, MPOCTa y BUKOPUCTAHHI Ta JOCTYITHA 3a I[IHOIO, 1[0 POOUTH il

qyJIOBUM BHOOpOM JJig JIOOUTENIB 1 CTyAeHTiB. OpHak MHoro oOmexeHa



oOYHuCTIOBAJIbHA TIOTYXKHICTh, IMaM’ATh 1 MOXJIMBOCTI TIJIKIIOUEHHS MOXKYTh

3pOOUTH HOTO MEHII IPUAATHUM JIJIs1 O1IBII CKIIQTHUX MMPOTPaM 1 BEIUKUX ITPOEKTIB.

2.2.1.3 Mikpokountposiep ESP32

ESP32 — e noTyxHuil 1 yHiBepCcaJIbHUH MIKPOKOHTPOJIEP, PO3pPOOICHUN y
2015 poui kommnanieto Espressif Systems, mo po3ramoBana B llanxai, Kurtaii. Bin
3aCHOBAaHHMM Ha JBOsAEpHOMY mporiecopi Xtensa LX6 3 TakTOBOIO YacTOTOIO
240MI'11 1 BKJIIOYA€E BEIUKY KUIBKICTh IHTETPOBAHUX MepUDEPIMHUX MPHUCTPOIB,
takux gk Wi-Fi 1 Bluetooth, ananoro-mudgposi neperBoproBaui, nudpo-aHaIoroni
NEPETBOPIOBAYl, €MHICHI CEHCOpHI JaTyuku Ta Oarato iHmoro. ESP32 e
HacTynmHUKOM ESP8266 i m1poko BUKOPUCTOBYETHCS B PI3HOMAHITHUX J0JATKaX 1
IPO€EKTaxX, Takux Ak npuctpoi Intepuery peueit (IoT), gomamiHa aBTroMaTU3alLlis,
poOOTOTEXHIKA, TMPOMHCIOBA aBTOMAaTH3allisd, TOIIO, 3aBISKH HU3BKOMY
€HEProCIOKUBaHHIO, MalioMy (opM-(haKkTopy, €KOHOMIUHIN e(EeKTUBHOCTI, Ta
3HAYHINA MOTY>KHOCTI OOPOOKH.

MikpokonTtponep ESP32 noctynHuii y pi3HOMaHITHHX BapiaHTax Ta IJlaTax
PO3pO0KH, KOXKHA 3 AKUX Ma€ BIaCHUM HaO1p QyHKIIIHN 1 MoxkauBocTel. HalOimbi

IMPOKO BUKOpUCTOBYBaHUM BBakaeTbcsi ESP-WROOM-32 (Pucynok 2.31).
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Pucynox 2.31 — Mikpokontposep ESP-WROOM-32,
mata ESP32 DEVKIT V1 Buj 3Bepxy Ta 3HU3Y



ESP-WROOM-32 — ne nomynspHuii BapiaHT MikpokoHTposiepa ESP32,
pO3poOIeHNI cremianbHO s BUKOPHCTaHHA B Mporpamax, M0 MOTpeOyIoTh
Bukopuctanua Wi-Fi 1 Bluetooth wmepexi. Jlanuii MIKpOKOHTpOJIEp BKIHOYAE
BOyOBaHYy aHTEHY Ta MiJACHIIOBAaY MOTY)KHOCTI, 1[0 JTO3BOJISIE JIETKO CTBOPIOBATU
0e31poTOBI TMPHUCTPOI Oe3 HEOOXITHOCTI BUKOPUCTAHHS 30BHINIHIX KOMITOHEHTIB.
Cepen nonynsipaux po3pooHux miaat ESP-WROOM-32 suainsiors DEVKIT V1.

ESP-WROOM-32 — 1ie Motysib MIKpOKOHTpoOJepa 3 miarpuMkoro Wi-Fi i
Bluetooth, sikuii 6azyetbest Ha wini ESP32 Bin Espressif Systems. ESP32 DEVKIT
V1 — ne mnata po3podku Ha ocHOBI Moaynss ESP-WROOM-32. Bin 3a0e3neuye
3py4HHI cI0CiO MPOTOTUITYBAHHS Ta PO3POOKU TOAATKIB, SIKI BUKOPUCTOBYIOTH Yill

ESP32. Huwxue Ha Pucynky 2.32 300pakeHO apXITEKTypy AaHOI IJIaTH PO3POOKH.

SP32-DolWDQe ESP32-WROOM ESP32-DevKit v1

Pucynox 2.32 — Apxitekrypa minatu ESP32 DEVKIT V1

Ocs gesiki kr0o4oBi ocobnmBocti matu ESP32 DEVKIT V1:

MikpokonTponep: uin ESP32 Bukonanuii 3a texHosoriero SoC (Bif aHrd.
System-on-a-Chip, mnepekiam — cucTeMa Ha KpHUCTall) — 1€ JBOSICPHHIA
MIKPOKOHTPOJIEP 13 TAKTOBOIO 4acToTor0 J10 240 MI'l. B HBOTO BXOAUTH 32-01THMIA
nporiecop Tensilica Xtensa LX6 3 6mokamu am'siti ROM na 448 Kb tTa SRAM Ha
520 Kb. e no3somsie ESP32 BukonyBatu O1bIl CKIIaAHI 3aBJaHHs, HiXK ESP8266.
VY kpucrtan posramoBaHi 0e3apoToBi Mmoayii Wi-Fi/Bluetooth, gatunk Xosia ta
CEHCOp TEMIIEpaTypH.

Wi-Fi: gin ESP32 migrpumye mepexi Wi-Fi xa gactorax 2,4 [T i 5 I'Ti i

MOKE IMPafroBaTH K TOYKa JOCTYILY abo CTaHHi}I.



Bluetooth: win ESP32 Takoxx miatpumye Bluetooth 4.2 i Bluetooth Low
Energy (BLE).

Amnanorosi Bxogu: Mikpocxema ESP32 mae 12-pospsaai AILI, siki mokHa
BUKOPHCTOBYBATH JIJISl YATAHHS aHAJIOTOBUX CUTHAIIB 13 TaTYHKIB.

XKusnenns: [lnaty po3pobku MoXKHA KUBUTHU 3a Joromororo kademto USB,
aKyMmyJsiTopa abo 30BHIIIHBOTO JKEpENa KUBICHHS.

USB-UART mnepetrBoproBau: IleperBoptoBau USB-UART Ha wmikpocxemi
3abesneuye 3B'sa30k Moayist ESP32-WROOM i3 USB-noprom komm'torepa. [Ipu
nigkmouenHi 10 [IK mnardopma ESP32 DevKit Bu3HauaeTbest ik BIpTyalbHUN
COM-niopr.

Hanaromxennst (Debugging): mnmara po3poOku Mmae mneperBoproBad USB-
UART, sikuii MOKHa BUKOPUCTOBYBATH JIJIsl HAJArOPKEHHS Ta MPOTpaMyBaHHS.

[IporpamyBaHHs: TUIaTy PO3pOOKM MOXKHA TMPOTPAMyBaTH 3a JIOTIOMOTOIO
Arduino IDE, ESP-IDF (Espressif IoT Development Framework) Ta iHmmx
CEepEeOBHUIL IPOrpaMyBaHHS.

GPIO pins (anra. General Purpose Input/Output pins — BxiaHi/BuxigHi
KOHTAKTH 3araJIbHOTO MPpU3HaueHHs): miata po3pooku mae 30 kontaktiB GPIO, siki
MO>XHa BHKOPHUCTOBYBATH I B3a€EMOJII 3 JaTYMKaMH, MPUBOJAMH Ta IHIIAMHA

npuctposiMu. Ha Pucynky 2.33 300pakeHO po3IiHyBaHHS JaHOI IUIATH PO3POOKH.

(Roee)—(GPI03d)— pin12 )L

GPI035)— piniT)
(FoucHs)—(TAoca )—@GPi032)— pin10 — -~
(Fouchs)-(ABE D—(GPIEI—_pind -k
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_aoc1s ~(GP1026
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Pucynok 2.33 — PosminyBanns rmiatu ESP32 DEVKIT V1



[Tepesaru muatu ESP32 DEVKIT V1 (mikpokontposaepa ESP32):

Bucoxka notyxHicth 00pooxu: SOC ESP32 3a6e3meuye moTy» Hi MOXJIUBOCTI
00pOoOKH, BKITIOYAIOUH JABOSACPHI MPOLIECOPH 13 TAKTOBOIO YacTOTOIO 110 240 MI'1.

baratuit Hab6ip nepudepiiinux npuctpoiB: ESP32 mictuth mmpoxuii Hadip
nepudepiitHux npuctpoip, Bkiarodaroun AL, LATII, 12C, SPI, UART Tomro, 1o
pPOOUTH HOTO YHIBEPCATILHUM 1 IPUAATHUM JIJISl IIUPOKOTO CHEKTPY 3aCTOCYBaHb.

Hoctynuicte: minara ESP32 DEVKIT V1 Mae Huszbky Baprictb. Bin
HaWICIIEBIINI TOPIBHAHO 3 IHIIMMH MikpokoHTpodepamu. Llina Ha 2023 pik
cTaHOBUTH NpuoOIn3HO 5$. Ile poOHUTH HOro Jyke JOCTYITHUM Ta 1JIeadbHUM IS
Majio0r/IKETHUX MPOEKTIB.

Jlerka pospobka: mmata ESP32 DEVKIT V1 wmictute BOymoBaHi
KOMITOHEHTH, SIKI CIpPOIIYIOTh PO3POOKY Ta TECTYBAaHHS, TaKl SIK PEryjasiTopu
Harnpyru, USB-noptu Ta BOy10BaHM1 HaJIaro1»KyBad.

Huzbke eneprocnoxuBanHs: ESP32 po3pobneHo myis aye HHU3BKOTO
CIIO’KUBAHHS €HEPrii, 0 POOUTH HOro 11€abHUM ISl MPUCTPOIB, IO KUBJISATHCA
BIJl aKyMyJisiTOpa 4 OaTapei, SkuM HEOOXI1HO TPAIfOBATH MPOTATOM TPHUBAIOTO
yacy. /o Toro *x BiH Ma€ KiJIbKa PEKUMIB €HEPro30epexeHHs, BKIIYA0UU PEXUM
rIIMOOKOTO CHY, SIKUH MOK€ 3HU3UTHU CIIOKUBAHHS eleKTpoeHeprii 10 10 MKA.

Breadboard-friendly (3pyunuii s makernoi miatu): DEVKIT V1
pO3po0sIeHO N7 BCTAHOBJICHHS HAa MAakKeTHY IUIATy, IO TOJETHIye CTBOPECHHS
IPOTOTHUITY Ta EKCIIEPUMEHTYBaHHS.

binbire KOHTaKTiB BBOY/BUBOY: IJIaTa PO3POOKH MiKpOKOHTposiepy ESP32
Mae O1IbIIIe KOHTAKTIB BBOY/BUBOY, TOPIBHSHO 3 THITMMH MIKPOKOHTPOJIEPAMH.

[Tapamerpu minkmrouenns: ESP32 mpomnonye kinbka BapiaHTIB M IKITIOYEHHS,
skmouaroun Wi-Fi, Bluetooth i Ethernet, o nonermye migkmrodens g0 [HTepHeTy
Ta IHIIUX MPUCTPOIB.

Henomnixu miatu ESP32 DEVKIT V1 (mikpokonTposiepa ESP32):

OOmexeHuil o0csar maM’siTi: K 1 OyJbp-sKl 1HIII MIKpOKOHTpoaepu, ESP32

Mae ooMexenuit oocar daemnt-mam’ati Ta RAM (oneparuBHoi mam’sri). Lle Moxe



CTaTh OOMEKEHHSM JIJIsl MPOEKTIB, Kl MOTPEOyIOTh BEJIUKOTO 00CATY 30epiraHHs
JaHUX, Ta 0OPOOKM BEIMKUX 0OCSATIB JaHUX a00 6araro3ajaadyHoCTi.
[TincymoBytoun, ESP32 — 11e moTyxHHi1 1 yHIBepCalIbHUNA MIKPOKOHTPOJIED,
akui Mae BOymoBaHuit moayiab Wi-Fi 1 Bluetooth, mo mo3Bosisie crijikyBaTucs 3
IHIIUMU TIPUCTPOSIMU 4epe3 O0e3apOoTOBY Mepexy. BiH miaTpumye Bci mommpeHi
npotokoau Wi-Fi, taki sk WPA, WPA2 i WEP, ta 1o0pe miaxoauTh JIs IMHPOKOT0
CHEKTPY JOAATKIB, OCOOJUBO THX, SKI TOTPEOYIOTh HU3BKOTO €HEPTOCIOKUBAHHS
Ta 6e3apoToBOrO maKIoUYeHHsS. Came ToMy JIJIs pealizarii mpoekTy 0ysio oOpaHO

MmikpokoHTpoJiep ESP32 ta mary po3po6ku ESP32 DEVKIT V1.

2.2.2 Bubip MOBM TmporpaMmyBaHHS Ta CEpelOBUINA PO3POOKH s

MIKPOKOHTPOJIEPY

MikpokonTtponep ESP32 MoxxHa nmporpaMmyBaTu 3a JOIOMOI'OIO PI3HUX MOB
nporpamyBanHsi, Bkmoyatoun C++, MicroPython 1 Arduino. Bin Takox
HIATPUMYETHCSA PSAJOM 1HCTPYMEHTIB po3poOku, Takux gk Arduino IDE, Espressif

IDF 1 MicroPython IDE. Po3riasiHemMo KOHY O1bIII AETaTBHO.

2.2.2.1 Espressif IDF

Espressif IDF (IoT Development Framework) — e miatdopma po3poOku
MPOrpamMHOro 3a0e3NeueHHs 3 BIIKPUTUM KOJOM, pO3poOJieHa KHTAMCHKOIO
KOMIIaHI€r0 3 BUPOOHUIITBA enekTpoHiku Espressif Systems. IDF npusHayeHwid aist
po3pobku  nmoxatkiB IHTepHery peueit (IoT) wa miHIAII  Oe3IpOTOBUX
mikpokoHTposiepiB (MCU) Espressif, Bkiarogatoun ESP32 1 ESP8266.

IDF wmictutrh moBHMM HaOip 010710TEK, IHCTPYMEHTIB 1 JIOKYMEHTAIlli IS
po3pobku moxatkiB 10T, Takux sik Mmepeskei nmpotokosnn Wi-Fi, Bluetooth i TCP/IP,
a TaKOXX JparBepH JJIsl 3BUYANHUX NIEpUPEPINHIX MPUCTPOIB, TAKUX K TATYUKH T
nuctuiei. IDF takox BkItouae cuctemy 301pKu Ta iHTepdeilc KOMaHIHOTO psaKa
(CLI) nns xommimsiii Ta posropranss nogatkiB Ha MCU Espressif.

IDF Mae mupoki MOXKJIMBOCTI HaNAIITYyBaHHS Ta MIATPUMYE HHU3KY

cepeaoBuil po3pooku, ritodarouu Arduino IDE, Eclipse ta Visual Studio Code.



BiH Tako MiCTUTh CUMYJISITOP JJIsI TECTYBaHHS mporpam 0e3 motpedu y hisngHoMy
o0J1aTHaHHI.

Espressif IDF Bumymeno 3a mo3BoieHow minensiero Apache 2.0, sxa
JT03BOJISIE PO3POOHUKAM BUTBHO 3MIHIOBATH Ta MOUIUPIOBATUH CTPYKTYPY 32 MOTPEOH.
IDF mae akTHBHE CHIBTOBapMCTBO PO3POOHUKIB, K1 pOOJISATH BHECOK y PO3BUTOK
bperiMBOPKY Ta HaIAIOTh MATPUMKY depe3 GopyMu, TPYIH YaTiB Ta 1HII KaHAIH.

Espressif IDF BukopuctoBye MoBy mporpamyBanHsi C Al mporpaMmyBaHHs
mikpokoHTposiepa ESP32. Xoua IDF takox minrpumye C++, GUIBIIICTH KOJOBOT

6a3u IDF 1 noxymenTartii Harmucani Ha C.
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b &P Thread #5 1073428012 (N 3 vTaskDelay(1698 / portTICK_PERLOD M5!
! openocd " ot :
o ntensa-espi2-elf-gdb tEL M Turning an_tha | EQlant).
0 Console 52 Registers % Problems ) Executables [@ Debugger Console [] Memary
[ ] ; = & = el

blirk Configuration [ESP-IDF GDB OpenOCD Debugging
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«Espressif IDF» (10T Development Framework)

[TepeBaru Espressif IDF:

Open-source: Espressif IDF e ¢peliMmBopkoM 3 BIAKPUTUM KOAOM, IIIO
O3HAYae, M0 BIH BUILHUHN JIJIT BUKOPUCTAHHS Ta MOXKEe OyTH 3MIHEHHWH BiAMOBIIHO
JI0 Balux motpeo.

Kowmmnekcni 616miorexku: IDF micTtuTh mmpokuii criektp 616mioTex mist Wi-
Fi, Bluetooth 1 MepexeBUX TPOTOKONIB, a TaKOXK JApalBepu [JIsl 3BUYANHHIX
nepudepiitHuX MPUCTPOIB, TAKUX SK JATYUKU Ta AUCILIE].

Cumynsrop: IDF MICTUTB CUMYJISTOD JIJIsE TECTYBAHHS IIporpam 6e3 notpedu



y ¢13ugHOMY 00JIaTHAHHI.
AxtuBHa cmimpHOTa: IDF Mae Benmke Ta aKTHUBHE CIIBTOBAPHCTBO
PO3POOHUKIB, SIK1 pOOJISITE BHECOK Y PO3BUTOK (PPEHMBOPKY Ta HAJAIOTh MATPUMKY

yepe3 popyMu, rpyIiu 4aTy Ta 1HII KaHAJH.

Henonixu Espressif IDF:

Steep learning curve (Kpyra kxpuBa HaBYaHH:): [JIs MOYATKIBIIB MOXE OyTH
Baxxko ocBoiTH IDF, ockinbKu BiH BUMarae XOpoIIoro po3yMiHHSI POTpaMyBaHHs
Ta BOY/IOBAHUX CUCTEM.

OOmexena anaparHa miarpuMka: IDF B OCHOBHOMY po3po0JieHO i
BUKOPUCTaHHA 3 JIHIMKOIO O€3ApOoTOBUX MIKpOKOHTpoJepiB Espressif, Takux sk
ESP32 i ESP8266.

OOmMexxena nokyMmeHTaris: xoda IDF MicTuTh JgOKyMeHTariro, JesKi
KOPHUCTYBadl MOXKYTh BBaXKaTH i HEJOCTaTHBOIO B IETAJISX 1 ICHOCTI.

OOmexxeHa MATPUMKA CTOPOHHIX po3poOHHKIB: OCKUIbKM IDF € BimHOCHO
HOBOIO CTPYKTYPOIO, BOHa MOXK€ HE MaTH TAaKOTO PIiBHS MATPUMKHA CTOPOHHIMHU
po3poOHuKamu, gk Oubll ycraneHi IDE, Taki sk Arduino.

Pecypcomictkuii: IDF Moxe OyTu pecypcoMiCTKUM, it €PEeKTUBHOI poOOTH

MO>K€ 3HaA00UTHUCS OUIBII MOTYKHUM KOMIT FOTEP.

2.2.2.2 MicroPython IDE

MicroPython — monyssipHa peanizaiiss MOBH tiporpamyBaHHs Python, sika
ONTHUMI30BaHa JIsl MIKPOKOHTPOJIEPIB Ta IHIIUX BOYJTOBAaHUX CUCTEM. ICHY€ KijbKa
IDE (iHTerpoBaHuX cepeaoBHIll pO3pOOKH), TocTymHUX it Mo MicroPython, siki
MO>KHa BHKOPHUCTOBYBATH JIi NMPOrpaMyBaHHS MIKpOKOHTposiepiB. Och aesiki 3
nonyisipaux IDE MicroPython:

Thonny: nmonynapua IDE MicroPython, nmpocta y BHUKOpUCTaHHI Ta Mae
IHTYITUBHO 3po3ymimuii iHTepdeiic. Bin Hamae Taki (yHKIII, SK MiACBIYyBaHHS

CUHTAKCHUCY, TOTIOBHEHHS KOy, HAJIArOJPKEHHS Ta BOYJOBaHUM MPOBITHUK (DaiiiiB.



v Thonny
File Edit View Run Tools Help
DEBE 0% 2229 @
factorial.py Variables
def fact(n): Name Value
if n == @:
= 41 fact <function fact s
else: n 3
return fact(n-1) * n
n = int(input("enter a natural numbei
! print("Its factorial is”, fact(EY) fat
fact
def fact(n):
if n == @ def fact(n):
retur if n == @:
else: return 1
Fetun else:
Feturn fact(@-1) * n
Shell
»> Local variables )
Local variables
Entes 3 natusal Dumbas: 3
Name Value
Name Value
n 3
n 2
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«Thonny»

Mu: npocta Ta nerka IDE, po3pobnena nis mouaTkiBuiB. BiH Hamae Taki

GyHKLIT, K MiICBIYYBAHHS CUHTAKCUCY, aBTOMAaTUYHUHN BIACTYMN 1 KOHCOIb REPL

(Read-Eval-Print Loop).

Mu .00 beta 15 - Hella py
+ (L) &) (%) ¥ (@@ Q) Q)G (&) 2)O0
P Libid Save Fop Cebug REPL ZoorHn  ZooM-oul  Thame Check g Gur
Heilo pry 1D

1 print{'Hello World')
2

Runreng Hello py
Hello World
33

A ﬂn

Pucynok 2.36 — 3006paxxeHHs1 po60YOro moJjisi mporpaMmyBaHHs y mporpami «Muy

PyCharm: e moBaodyukiionansHa |DE, ska miarpumye po3pooky Ha Python



1 MicroPython. Bin Hajmae Taki QyHKIi, SIK HaJaroJpKeHHsS, aHali3 KOay Ta
1HTErparlisi KOHTPOJIIO Bepciii. Bid Takok Mae BUAAHHA AJIS CIUTBHOTH, SKUM MOKHA

KOPHUCTYBATUCA OC3KOIITOBHO.

aseqeieg

rch Everywhere: Include non-project items (Double ) #

{ sView (polls.views)

test_index_view_with_future_guestion_and_pa
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«PyCharm»

[lepeBarm  Bukopuctanus MicroPython IDE nns  mporpamyBaHHS
MIKPOKOHTPOJIEPIB:

[Ipoctuii y BUBUEHHI Ta BUKOopucTaHHi: Python — 11e MoBa BHCOKOTO piBHS 3
MPOCTUM CHUHTAKCUCOM, IO MOJIETIIYE BUBYEHHS Ta BUKOPUCTAHHS TTOYATKIBIISM.

CywmicHicth 13 pisaumMu 1atrdopmamu: MicroPython IDE cywmicHa 3
Windows, Linux 1 macOS, mo poOGuTh ii JOCTYHmHOI JIsI IIMPOKOTO KOJa
KOPUCTYBaYiB.

[TlinTpyMKa pI3HOMAHITHUX MIKPOKOHTpoJepiB: MicroPython mniarpumye
HU3KY MIKPOKOHTPOJIEPIB, BKIIOYaI0uu nomyiasipauii ESP32.

[[upoxka miarpumka 616mioTek: Python Mae BennuesHy KoJekilito 0i0Ti0TeK,
sIKi MO’kHA BUKoprctoByBatu 3 MicroPython, o nonermrye nogaBanss QyHKIIIH 10

MPOEKTIB MIKPOKOHTPOJIEPIB.



IntepakTBHa obOomonka: MicroPython IDE wmictuTh iHTEpakTHBHY
000JIOHKY, fIKa 03BOJISIE PO3POOHUKAM TECTYBATH Ta HAJIATOJKYBATH KOJI HA JILOTY.

Henoniku  Bukopuctanus MicroPython IDE i mporpamyBanHs
MIKPOKOHTPOJIEPIB:

[ToBiNbHIMIA MIBUIKICTS BUKOHAHHS: Ko7 MiCroPython inteprnpeTyeThes, a He
KOMITUTIOETHCS, 1110 MOKE MPU3BECTHU JJO HUXKYOI IIBUAKOCTI BUKOHAHHS TIOPIBHIHO
3 CKOMIJIbOBAaHUMH MOBamu, TakuMH sik C abo C++.

OOMexxeHuil AocTynm 10 amapatHoro 3abesnedyeHHs: Python e moBoro
BHCOKOTO piBH#, i MicroPython He Hajae npssMOro JOCTYITy 70 armapaTHUX QyHKITiH
HU3BKOTO PIBHS, 110 MOKE OOMEXHUTH THIIH MPOEKTIB, SIK1 MOKHA PO3POOJISATH.

3aranom, MicroPython BukopuctoBye MOBY mporpamyBanHs Python s
nporpaMmyBaHHs MiKpOKOHTpOJIEpiB, BKIrouatoun ESP32. Onnak Bepcis Python, sika
BUKOpUCTOBYETbcsl B MicroPython, ontumizoBana i poOoTM  Ha
MIKPOKOHTpoOJIepax 3 OOMexeHUMH pecypcamu. CuHTakcuC 1 (yHKIIIOHAJbHI
moskimBocTti MicroPython moniOHi 0 3Buuaiinoro Python, ase e meski BigMiHHOCTI,
HaIPUKJIAJ] BIICYTHICTh MIITPUMKH IEBHUX 010J110TE€K 1 BAKOPUCTAHHS MOAYJI1B UPY

JUTSL TOCTYIY JI0 arapaTHUX (QyHKITIHN.

2.2.2.3 Arduino IDE

Arduino IDE — e mporpama (iHTErpoOBaHE CEpEIOBHINE PO3POOKH), sKa
BUKOPUCTOBYEThbCS I mporpamyBaHHs 1miaT Arduino. Ile mnporpamue
3a0€e3MeUeHHs 3 BIIKPUTUM KOJIOM, SIKE MOXHa O€3KOIITOBHO 3aBAaHTAKUTH Ha BEO-
caifti Arduino. [Iporpama 6a3yeThcsi Ha cepeoBHILI MporpamyBaHHs Processing 1
BUKOPUCTOBY€E MOBY IporpamyBaHHs C++, Ta mocTymnHa JJjIsl onepariiHuX CucTeM
Windows, macOS 1 Linux [6, 11].

Jlane cepenoBuIlle pO3pOOKH HaJa€ MPOCTHM 1 JIETKUM y BUKOPUCTAHHI
1HTEepQEeic a1 HamMCaHHs, KOMIJIALII Ta 3aBAHTAKEHHS KOJIy Ha IJIaTy, MICTUTh
BOYTOBaHUI MOHITOP MOCIII0BHOTO MOPTY JJIsl HAJaroA>KEHHs Ta TECTYBaHHS KO,
a TaKOX PI3HOMAaHITHI 010J1I0TEKH Ta MPUKIIAIH, K1 MOXHA BUKOPUCTOBYBATH JJIs

MOYaTKy mporpamyBanHHs maati. KpiMm Toro, noctymHo 6arato 610,110TeK CTOpOHHIX



PO3pOOHUKIB, SIKI MOKHA 3aBaHTXUTHU Ta BCTAHOBUTH, 1100 T0JaTH J0JATKOBI
GbyHKIIT 10 TUIaTH, SIKa POTPaMY€EThCSI.

Arduino IDE MoXHa BHKOPUCTOBYBATH Ji MPOTPAMYBaHHS IIMPOKOTO
CIEKTPY MIKPOKOHTpOJepiB, 1 He e miaT Arduino (Uno, Nano, Mega, To111o).
Oxpim 1ux odimiftHux iart, cepenoBuiie po3pooku Arduino IDE Takox moxxHa
BUKOPUCTOBYBATH [IJIsi MPOTpaMyBaHHs OaratboX IHIIUX MIKPOKOHTPOJIEPIB, SIKI
CYMICHI 3 €KOCHUCTEMOIO MporpamHoro 3abe3neuents Arduino, 30kpema: ESP8266,
ESP32, STM32, nnatu Ha ocHoBi AVR (manpukiazn, ATtiny85, ATmega328P),
wiati Ha ocHOBI ARM (Hanpukinan, SAM3X8E, SAMD21).

[Ipote, BapTO 3a3HauMTH, IO HE3BaKaoun Ha Te, MmO Arduino IDE moxnHa
BUKOPUCTOBYBATHU JIJIs MpOrpamMyBaHHsI 0aratboX Pi3HUX MIKPOKOHTPOJIEPIB, IS
JESKUX TUTaT MOKE 3HAJ00MTHUCS BCTAHOBJICHHS YW HAJAIITYBAaHHS J0JIaTKOBOIO
MPOTPAMHOTO YM armapaTHOTO 3a0e3medeHHs. Kpim Toro, Aeski miatd MOXKYTb
BUMaraTu Moaudikaiii ocHOBHUX 0101i0TeKk Arduino a6o makeTiB MiATPUMKH ILJIaT

U1t HastexkHo1 poootu 3 IDE.

PROFESSIONAL EDUCATION STORE Q, Search on Arduino.cc SIGN IN

% HARDWARE SOFTWARE cLouDp DOCUMENTATION ~ COMMUNITY = BLOG ABOUT

DOWNLOAD OPTIONS

Windows Win 10 and newer, 64 bits

Arduino IDE 2.0.3

The new major release of the Arduino IDE is faster and even
more powerful! In addition to a more modern editor and a
more responsive interface it features autocompletion, code
navigation, and even a live debugger.

For more details, please refer to the Arduino IDE 2.0
documentation.

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

Windows wms installer
Windows ziPfile

Linux Appimage 64 bits (X86-64)
Linux 2ZiP file 64 bits (X86-64)

macOS Intel, 10.14: “Mojave” or newer, 64 bits
macOS Apple silicon, 11: “Big Sur” or newer, 64 bits

Release Notes

Pucynok 2.38 — Cropinka 3aBantakenHs Arduino IDE nHa odirifiHoMy BeO-caiiTi



VERIFY/UPLOAD SELECT BOARD & PORT OPEN SERIAL MONITOR
AnalogReadSerial | Arduino IDE 2.0.0-rc9

@ svvrovnoox ]
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\ J 5 LIBRARY MANAGER
\
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OPEN SERIAL PLOTTER

(9600);

sensorvalue | (A0);
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«Arduino IDE»

Arduino IDE — mnonynspHe cepenoBuile po3poOKH s MPOrpaMyBaHHS
MIKpPOKOHTpoJIepiB, Takux K ESP32. Ocp nedki nepeBarm Ta HEIOMIKU
Bukopucrtantsa Arduino IDE nms nmporpamyBannst ESP32:

Ilepesaru:

[Ipoctuii y Bukopuctani: Arduino IDE nyxe 3pyuHuii 1 mpoctuit y
BUKOPUCTaHHI JIJIsl MOYaTKiBLIB. BiH Mae mpocTuil iHTepdeic 1 MICTUTh Oararo
BOymOBaHMX 010J110TEK, K1 MOJIETIIYIOTh porpamyBanus ESP32.

Kpocmnardopmennicts: Arduino IDE noctynHa jj1s 6aratbox ornepaniiHux
cucteM, Takux ak Windows, Mac 1 Linux, 1mo nosnerurye BUKOPUCTaHHS Ha Oy/ib-
AK1U 1atdopmi.

[TlinTpumka cmibHOTH: Arduino Mae BENHMKY CHUTBHOTY PO3POOHUKIB, SKi
aKTUBHO CIIPUSAIOTH HOTro po3BUTKY. CHJIbHOTA Hajae 6arato 610110TEK 1 pecypciB,
SIK1 MO’KHA BUKOPUCTOBYBATH Jyisl mporpamyBanus ESP32.

beskomrToBHa Ta Open Source: Arduino IDE wMoxxHa O0€3KOIITOBHO
3aBaHTAXUTH Ta BUKOPUCTOBYBATH, a MOro BUXIIHUH KO/ € BiAkpuTuM. Lle o3Hauae,
[0 KOPUCTYBa4l MOXYTh 3MIHIOBATH Ta HAJAIITOBYBATH MOTO BIJMOBIAHO JI0 CBOIX
moTpeoO.

CywmicHicts: Arduino IDE cymMicHa 3 IIMPOKUM CHEKTPOM MiKPOKOHTPOJIEPIB,



BKIHOUaroun ESP32.

Henomiku:

Obmexxena miarpumka HamaromxeHHs: Arduino IDE namae oOmexeHy
HNIATPUMKY HAJIaroJKEHHS, M0 MOXKE YCKJIAQIHUTU BHUSBIICHHS Ta BUIIPABICHHS
MOMWIOK Y CKJIQJHUX Mporpamax.

Oo0mMexena macmraboBaHicTs: xoua Arduino IDE miaxomuts st Mainux 1
CEepelHIX TPOEKTIB, BOHAa MoOXe OyTh He HaWkpamuMm BHOOpPOM IS
BEJIMKOMACIITA0HUX TPOEKTIB uepe3 oOMekeHy (DYHKIIOHAJIBHICTh 1 MIATPUMKY
HAJIaroHKEHHSI.

OOMeXxeHe HallallITyBaHHs: He3BaXkaroun Ha Te, 110 Arduino IDE e Bigkpurum
BUXIIHUM KOJIOM, HOTO MOK€ OYTH Ba)XXKO HAJIAIITyBaTH, OKPIM J0OJaBaHHs
crieniaibHUX 0107110TeK a00 3MIHU BUX1JTHOTO KOAY.

O6mexennss mam’sari:  Arduino IDE  po3pobneno jns  pobotu 3
MIKPOKOHTpOJIEpaMH 3 0OMEXEHOI0 Mam’SITTIO, 1 IIe MOKe OyTH OOMEKEHHSM IT1]T
yac poOOTH 31 CKJIQIHIIIUMHU MPOTPaAMaMHU.

O6mMmexena ¢ynkmioHanbHICTh: Arduino IDE — 1ie 6a3oBa IDE, skxa nHamae
oOMekeHy (yHKILIOHAJIBHICTh MOPiBHAHO 3 iHIMMH IDE, Takumu sk Visual Studio
a6o Eclipse.

3aranom, Arduino IDE — 4dynoBuii Bubip A movaTkiBiiB abo JOOUTENIB,
K1 XO04yTh NporpamyBaTu MikpokoHTposiepu ESP32. Bin 3a0e3neuye npoctuii y
BUKOPHUCTaHHI iHTepdeic, MATPUMKY CIIILHOTH Ta CYMICHICTh MiX I1aThopMamu.
OpHak 71t O1IBII CKIIAIHUX TIPOEKTIB 200 KoMepiitHuX qoaatkiB iHi |DE 3 61b1m

PO3MUPEHUMH PYHKIISIMU MOXKYTh OyTH OUIbII IPUAATHUMHU.

2.2.3 3araneHi BizoMocTi po perne Moxayis. Moro 6ymoBa Ta pyHkmii

Pene — 1ie enekTpuyHMN IEpEMUKaY, IKUM MOHA KEPYBATH 3a TOIIOMOI0OI0
MaJIOMOTYKHOTO ~ €JIEKTPUYHOIO CHUTHAldy, HAMNpPUKIAJ, BHUXIJHOTO CHUTHATY
MIKpPOKOHTpoOJIepa. BUKOPUCTOBYIOUM MIKPOKOHTPOJEP Ta PEICHHHA MOJYIIb,
MO>KHa KEPYBAaTH BHCOKOBOJBTHUMHU 200 MOTY>KHUMH MPUCTPOSIMH, TAKHUMH SIK

OCBITJICHHSI, ABUTYHU Ta €JIEKTPOIPUIIAIU, 31 CBOIO KOMII IOTEpa YU MOOUIBHOIO



npHUCTPOIO. Pesie ckiagaeThes 3 KITbKOX KIFOYOBUX KOMIOHEHTIB (Pucynok 2.40):

1. Korymka (Coil): KoTylIka CTBOPIOE MarHiTHE IMOJe, KOJU dYepe3 Hel
MPOIYCKAIOTh €NEKTPUYHUN CTPYM, SIKE BUKOPUCTOBYETHCS ISl POSMUKAHHS a00
3aMHUKaHHS KOHTAKTiB ITepeMuKaya.

2. KOHTaKTH: KOHTaKTHU € MEPEMUKAIOUYMMU €JIeMEHTaMU peJie 1 MOKYTh OyTH
HopMaibHO po3iMkaeHHMH (NO, normally open) a6o Hopmaiibho 3amkHyTHME (NC,
normally closed). Konu korymika 3HaxXOAUTHCS I HAIPYrow, MarHiTHE IOJIe
MPUTATYE pyXOMHUI SKip (armature), IKuif po3MUKae ad00 3aMUKA€ KOHTAKTH.

3. Skip (armature, apmarypa) — 1€ pPYXOMHHA KOMIIOHCHT, SKHHA
MPUTATYETHCS MArHITHUM TOJIEM, CTBOPIOBAaHUM KOTYIIKOIO. BiH po3mukae abo
3aMHKa€ KOHTAKTH B 3aJIEKHOCTI BIJl CTaHY KOTYIIKH.

4, Pama (Frame): pama 3a0e3nedye MexaHiuHY ITiITPUMKY KOMIIOHCHTIB peJie
Ta 3aXUIIA€ peJie Bl 30BHINTHIX MOITKOIKECHb.

5. Knemu (Terminals): Krnemu 3a0e3nedyroTh MIAKIIOYEHHS peje [0
30BHIIIHIX cXeM. KOTyllika MiAKIOYaEeThCs 10 CXEMH YNPABIIHHS, 8 KOHTaKTU

HiI[KJ'HO‘-IaIOTBCH J0 HaBaHTAaKCHH:.

(MOVABLE ARMATURE |
(NORMALLY CLOSED CONTACT)
(NORMALLY OPEN CONTACT
(oK)
(cOIL & IRON CORE ]
= |
TERMINALS ) ' i !

Pucynok 2.40 — Konctpyxkiis pesne

B cBoto uepry, peneitHi Moy — 1€ ApyKOBaHi TUIaTH, Ha SKUX PO3MIILIEHO
onHe a0o0 Kiibka pene. Bonu OyBaroTh pizHHX (GOpM 1 po3MipiB, aje HaildacTiie
NpSIMOKYTHI 3 2, 4 ab0 8 peiie, BCTaHOBJIEHUMHU Ha HUX. KpiMm 050Ky pene, MoayJi
pesie MICTSTh 1 1HIII KOMIIOHEHTH, TakKl sIK 1HIAUKATOPHI CBITJIO10/IU, 3aXUCHI1 10/,

TPAH3UCTOPH, PE3UCTOPH Ta 1HII JAeTai, AJ MIABUIICHHS iX MPOIYKTUBHOCTI Ta



HAHAHOCTI.

BxigHa Hampyra penedHOro MOAYJsl 3a3BUYail CTAHOBUTH MOCTIHHUI CTpyM
(DC). OpHak enekTpuyHE HaBaHTAXEHHS, SKUM KepyBaTUME pelie, Moxe OyTu
3MiHHUM a00 moctiiitHuM ctpyMoM (AC or DC), ane, o cyTi, B MeXax rpaHUIHUX
PIBHIB, IJIA SKUX pO3po0sieHO pene. PeneliHuilt MOAyiab JOCTYIHUM Yy HU3II
HOMIHAJIbHUX 3HaU€Hb BX1IHOT HANIPYTH: 116 MOXKe OYTH peneitHuii Moaynb Ha 3,2 B
a60 5 B 1151 mepemMukaHHs Maioi MOTY>KHOCTI, a00 11e MOXKe OyTH peeHHUi MOYITb
Ha 12 a00 24 B 114 BaXXKHUX CUCTEM.

@DyHKIIs peNeHHOr0 MOAYJIsl B OCHOBHOMY IIOJSTa€e B YBIMKHEHHI Ta
BUMKHEHHI €JICKTPUYHUX MPHUCTPOIB 1 CUCTEM. BiH TakoX CIY>KUTh IS 130JIS1I11
JAHIIOTa KEpyBaHHS BiJl MPUCTPOIO UM CHUCTEMH, KOO KepyroTbh. Lle BakiuBo,
OCKUJIbKH JTO3BOJISIE BAKOPUCTOBYBATH MIKPOKOHTPOJIEP 200 IHIINN MaJONOTYKHHUM
IPUCTPIH 17151 KEPYBaHHS MPUCTPOSMH 31 3HAUHO BUILOIO HAIPYTOIO Ta CTPYMOM.

[HIIa MeTa penerHOro MOAysl MOJIAra€e B IMOCHJIEHHI KEPYIOYOro CUTHANY,
1100 BIH MII IEPEMUKATH O1IbII BUCOKI CTPYMHU, BUKOPHUCTOBYIOUH JIMILIE HEBEIIUKE
CIIO’KMBaHHS KUBJICHHSI B1J] MIKPOKOHTpOJIEpA.

ToOT0o, y pO3yMHINl cHUCTEMI OCBITJIEHHS pEIEHHUI MOAYJIb CIYXKHUTh
iHTepdericoMm  MDK ~ MIKPOKOHTPOJIEpOM 1  JIaMrmoykamMu a0  IHIIUMU
OCBITJIIOBAJILHUMU TIpUCTpOsiMu. Lle moTpiOHO s

[30511111 HAnIpyTH: peneHui MOy 3a0e3Meuye eIEKTPUUHY 13010 MiK
MIKPOKOHTPOJIEPOM 1 JIAHITIOTOM OCBITJICHHSI BHUCOKOi TOTYXHOCTI. OCKUIbKA
MIKpPOKOHTpPOJIEp Tpalloe NpH HWXK4YIM Hamnpy3i (Hampukian, 3,3 B abo 5 B),
pEIEMHUN MOJYJb TapaHTy€e, IO TMOTYKHA CXEMa, sKa 3a3BUYad IPALlO€ IIpU
Harpy3i Mepexi (Hampukiaa, 110 B a6o 220 B), He BrumBae Ha cXemy
MIKPOKOHTpOJIEpa.

[lepemukanHs KUBJICHHS: PEICHHUI MOIYIb i€ K IEPEeMHUKay, IKHI Kepye
JKUBJICHHSM JIaMIOYOK. [[iAKTIOYMBIIM JTAMIIOYKK /O KOHTAKTIB peyie, MOKHA
KepyBaTH iX BBIMKHEHHSIM/BUMKHEHHSM 3a JIOTIOMOTOI0 MiKpokoHTpojepa. lle
JI03BOJIIE aBTOMATH3yBAaTH CHCTEMY OCBITJIGHHS, JUCTAHLIMHO BMHKAaTH Ta

BUMMKATH CBITJIO a00 MpOrpaMyBaTH iX pearyBaHHs Ha NIEBHI MOAIl Y4 YMOBH.



Peneiini Moayni AOCTYIHI 3 KOH]IrypamisiMd MepeMukadya 3 HOPMaJIbHO
BinkputuMm (NO) a6o HopmampHO 3aMkHYTUM (NC). PosmiHyBaHHS peNeHOTO
monyisa 5 B cknmagaerbes 3 3’€IHaHb Ha BXiTHINA CTOPOHI, /Ie BiH OTPUMY€E CHUTHAII

3aIlyCKy, 1 Ha BUXIIHIH CTOPOHI, Jie BiH KOHTPOJIIOE€ HaBaHTakeHHs (Pucynok 2.41).

Relays

Relay switch 2 indicator

SONGLE

NO N
@@A L o Aus
COM S 10A 250VAC 10A 125VAC
. 10A 30VDC 10A 28VDC
NC = SRD-05VDC-SL-C
NO --‘-'r'@snwcw
COM f @é\. s

- = | 10A 250VAC 10K 125VAC
NC 10A 30V0C 10A 28VDC

| SRD-05VDC-SL-C| .
St - Power select jumper

Relay switch 1 indicator

Pucynok 2.41 — 2x kaHaJIbHUHN pejie MOIYITh

BxigHa cropoHa penedHOro Moayiss Mae 3 abo 4 3’e¢qHAHHSA: BOHHU
repepaxoBaHi Ta MOSICHEH1 HIDKYE.

VCC — ne makiaroueHHs xuBjieHHsA. Bin momae 5 B mocriitHOro ctpymy Ha
MOYJIb 1 3a3BUYAN MIAKIIOYAETHCS 10 TO3UTUBHOI KIIEMHU JHKEpenia sKUBJICHHS.

GND - ne 3azemiieHHs. BiH MiIKIIFOYa€THCS 10 MIHYCOBOI KJIEMH JDKeperia
YKUBJICHHS.

IN1, IN2 — e Bx0u, Ha sKi moaeThes Tpurepauii curaai. IN1 npuznauennii
JUISL OJHOKAHAJIBHOTO pelerHoro Mopayss, Ttomai sk IN2 st 1BOKaHAIBHOTO
peneitHoro moyina. Busin IN (BXin) migkimtoyaeTses 10 BUXOLY MIKPOKOHTPOJIEPA,
naTyrka abo JOTIYHOTO MPUCTPOIO.

Buxinna ctopoHa peneifHOro MOAyJsl Ma€ TPH MiAKITFOUCHHS:

NO (Normally Open, HOpMaJbHO BIOKpUTHN) — 1€ MIIKIIOUYCHHS
HABaHTAXKEHHSA, KoM pene BBIMKHEHO. Komu pene BumkHeHo, NO miarpumye
Bimkpute 3'emHaHHs 3 COM. To6to mnepemukadu NO BIAKpUTHHA, KOJIH
€JICKTPOMArHiT He aKTUBOBAHUH, 1 3aKPUTUM, KOJIM BIH aKTUBOBAHUM.

COM (Common, 3aranbHuii) — 3’€gHaHHS MOAYJIS peite, mo3HaueHe «COMy,



€ 3araJlbHUM 3’€qHaHHSAM sK i KoHTakTiB NO, Tak i1 mans NC (HOpMasbHO
3aMKHYTHX).

NC (Normally Closed, HOpMampbHO B3aKpUTHI) — 1€ iIKIIOYEHHS
HaBaHTa)XCHHA. Bin migkmiogaerbes mo tepminary COM 3a 3aMoBUyBaHHSIM a0o
KoJtH pesie BUMKHEHO. TooTo NC peneiHmii mepeMuKkay 3aJIMIIaeThCsl 3aMKHY THM 32

3dMOBYYBAaHHAM 1 BiI[KpI/IBa€TI>C}I JINIC TO,ZIi, KOJIN PCJIC aKTHBOBAHO.

2.4 BUCHOBKH 32 PO3/I1JIOM

Y ngaHoMmy po3aum 3A1MCHEHO BUOIp Ta OOIPYHTYBaHHA IPOIPaMHO-
anapaTHOro KOMIUIEKCY. 30KpeMa, OyJo OMUCaHO 3arajbHl BIAOMOCTI IO pele
MOAyJdb, Woro OymoBy Ta Qyskuii. [IpoBeaeHo orisg Ta aHali3 ICHYHOUHX

MIKpPOKOHTpPOJIEPiB. ByJio po3riisiHyTO nmporpaMHi 3aco0u poO3pOOKHU MTPOEKTY.

Jns peanizaiii anapaTHOi YaCTUHM CUCTEMH PO3YMHOTO OCTBUICHHSI OYJIO0
BUPIIIEHO BUKOPUCTOBYBaTH MikpokoHTposiep ESP32 ta miary po3po6ku ESP32
DEVKIT V1, mo po3po6aena Ha ocHOBI Moaynst ESP-WROOM-32 3 miaTpuMkoro
Wi-Fi. ¥ skocTi iHTErpoBaHOTO cepeIoBHINna po3podku Oyiio oopano Arduino IDE.

Takox 3Ha700UThCS 4X KaHATBHUM pejie MOIYJIb.

Jlnst ctBOpeHHsT noaatky 1 iHTepdeiicy kopuctyBada Oyiio BUPIIICHO
BUKOPUCTOBYBAaTHM HACTYMHI TEXHOJOIIT Ta 1HCTPYMEHTHU: MOBY DPO3MITKH
rineprekcty HTML, kackamni Tabmuui ctuiiB CSS, MOBy mnporpaMmyBaHHs
JavaScript, (er.knutd.edu.ua) dbpontenn 6i6mioTeky React, cepemoBuiiie BAKOHAHHS
Node.JS, 6exenn dpeiiMBopk Express.js, pensiiiiny cucTteMy ynpaBiiiHHS 0a3amMu
nannx MySQL, moBy crpykrypoBanux 3anutiB SQL, rpadiunuit intepdeiic
aJMIHICTpYBaHHS CHCTEM ympaBiiHHSA Oazamu panumx DBeaver, mnporpamny

wiatdopmy Docker, Ta inTerpoBane cepenouiie po3podku Visual Studio Code.


https://er.knutd.edu.ua/bitstream/123456789/19935/1/SEIS_mono_2021_P095-101.pdf

PO3/111 3
PO3POBKA CUCTEMMU. PEAJII3ALILS [TPOEKTY.

3.1 IlpoekTyBaHHS Ta MOJICTIOBAaHHS CHCTEMHU

[TpoexTyBaHHS — 1i€ IEPETBOPEHHSI BUMOT J0 pO3pOOJIEHHS Yy MOCIII0BHICTh
IIPOEKTHUX PILIEHb IMIOAO0 CIOCOOIB iX peaizallli, a came: ()OpPMyBaHHS 3arajibHOI
apXITEKTYpU NPOrpaMHOI CHCTEMH Ta MPUHLMIIB ii MPUB A3KUA JO0 KOHKPETHOTrO
cepenoBuia (GyHKI[IOHYBaHHS; BU3HAUYCHHS JETAILHOIO CKJIaay MOIYJIIB KOXKHOI 3
apxiTekTypHux  kommoneHT.  (ua.kursoviks.com.ua) Iammmu  crmoBamw,
MPOEKTYBAHHS - II€ €Tal XUTTEBOTO LHUKIY PO3POOJIEHHS MPOTPAMHUX CHUCTEM,
HACTYMHUI MICJIs BU3HAUYECHHS BUMOT. 3aBIaHHSM IIbOTO €TaIly € MepeTBOPEHHS
BUMOT Yy MPOCTIp MPOCKTHUX PillieHb, MojanHs ix y (Ua.kursoviks.com.ua) suriisiii
MOJICJICH.

MojientoBanHs — 1€ MPOLIEC CTBOPEHHS TOYHOT'O OMHUCY CUCTEMH; L€ METO[
Mi3HAHHS, CTBOPEHHHSI 1 JOCHIDKEHHS Mojeneit. MojenoBanHs ToJerye
BUBUYEHHS O0'€KTa 3 METOI HOro CTBOPEHHS, MOJAJbIIOIO MEPETBOPEHHS 1
pO3BUTKY. BOHO BUKOPUCTOBYETHCS 100 TOCTIAUTH ICHYIOUY CUCTEMY, 1 TO1, KOJIU
peanbHUIl eKCIEPUMEHT MPOBOJAUTH HEJIOLIILHO Yepe3 3HauH1 ()IHAaHCOBI 1 TPYAOBI
BUTpaT, a Takox (elearning.sumdu.edu.ua) Tosi, KoM HEOOXiTHO MPOBECTH aHAII3
IPOEKTOBAHOI CUCTEMH, sika Ie (hi3uuHo He icHye. (er.nau.edu.ua)

JIJist MpoeKTyBaHHS CHCTEM, BUKOPUCTOBYIOTH 1H(MOpMaIliiiHi mozeni. Boru
MIPEACTABIISIOT, O0'€KTH 1 TpoliecH y (opMi pI3HOMAHITHMX PHUCYHKIB, CXEM,
tabmuik, (Gopmyn, TexcriB 1 T.1. (elearning.sumdu.edu.ua) dis peanizamii Ta
MPOCKTYBaHHS TMPOEKTY (BiJ eTamy aHamizy J0 CTBOPEHHS MPOTPAMHOTO KOIY)
ICHY€ BEJIMKa KUIbKICTh IHCTPYMEHTAJIbHUX 3aC001B, sIKI MOYKHAa BUKOPHCTOBYBATH.
Oxpemo BuAUILIIOTH Tak 3Bany UML-Moenb.

UML (Big anrn. Unified Modeling Language, y nepkiiaai yKpaiHCbKOIO —
yHi(pikOBaHA MOBa MOJICJIIOBaHHS) — 116 MOBa MO3Ha4YeHb a00 MOOYAOBH Jiarpam,

NpU3HayeHa [Jis BU3HAYEHHs, Bi3yali3alii 1 IOKYMEHTYBaHHS MOJEJNEH, sKi


https://ua.kursoviks.com.ua/metodychki/446-kurs-suchasni-informatsiyni-sistemi-i-tekhnologii
https://ua.kursoviks.com.ua/metodychki/446-kurs-suchasni-informatsiyni-sistemi-i-tekhnologii
http://elearning.sumdu.edu.ua/free_content/lectured:de1c9452f2a161439391120eef364dd8ce4d8e5e/20160217112601/183252/index.html
https://er.nau.edu.ua/bitstream/NAU/44152/3/%D0%9E%D0%BF%D0%BE%D1%80%D0%BD%D0%B8%D0%B9%20%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82%20%D0%BB%D0%B5%D0%BA%D1%86%D1%96%D0%B9.pdf
http://elearning.sumdu.edu.ua/free_content/lectured:de1c9452f2a161439391120eef364dd8ce4d8e5e/20160217112601/183252/index.html

30pi€eHTOBaHI Ha O0’€KTH CHCTEM IporpamMHoro 3a0esmeueHHs. (eir.zntu.edu.ua)
UML He sBRsi€ThCSI MOBOIO MporpamyBanHi. Lle Biakputuit crangapt rpadigaHoro
OIKCY IPOrpPaMHOro 3a0e3redeHHs Ta 3araIbHONPUMHATHNA 3aci0 MOJEIIOBAaHHS B
pOrpaMHiil 1HXeHepii.

Konctpykiuii UML cTtBoproroTbes 3 0ararbox MOJEIbHHUX EJIEMEHTIB, SIKI
M03HAYAIOTh PI3HI YaCTHHU CUCTEMH MporpamMHoro 3abesmeueHHs. Lli ememenTH
UML MOBM BUKOPUCTOBYIOTBCS JIJIsi TOOYIOBU Jlarpam, 110 BiJMOBIIAIOTh MEBHIM
YJaCcTHHI cuCcTeMH abo0 TouIl 30py Ha cuctemy. (ela.kpi.ua)

B moBi UML € 12 tumiB giarpam:

- 4 TiM iarpaM MPEACTABIISIIOTE CTATHYHY CTPYKTYPY A0JATKY;

- 5 TUMIB NPEICTABIISAIOTH TOBEIHKOBI ACTIEKTH CUCTEMU;

- 3 npeAcTaBisOTh (PI3UYHI aCEKTH (DYHKIIIOHYBAaHHS CUCTEMH (J1arpamu

y
[c'l'pyl'ryplm ﬂlll'palnlu] [uarpammel NoBeAEHWA
v

Ouarpamma Ouarpamma
KoMnosnTHo#M Auarpamma \ Awnarpamma BapuanToB
CTpyKTYpbI PaseepTbiBalua Des = W
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peauizarii). (sand.repafilre.cf)
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Pucynox 3.43 — Turmn UML niarpam

Jlesiki 3 BUAIB Jiarpam creruivni A1 IeBHOI CUCTeMH 1 1oaaTKy. Haitbiibi
MOMYJISPHUMU Ta IMUPOKO BUKOPUCTOBYBAHUMHU 3 HUX €:

- Miarpama npenenentis (Use-case diagram);

- liarpama aktuBHOCTel (Activity diagram);

- Miarpama mocmmoBHocTi (Sequence diagram); (sand.repafilre.cf)

Jliarpama mnpenenentie (Use-case diagram, Ttakok 1 Ie Ha3WBaIOTh

JlarpamMor0 BapilaHTIB BUKOPUCTAHHS) — BOHA JIO3BOJISE YSBUTH THIIH POJICH Ta ix


http://eir.zntu.edu.ua/bitstream/123456789/5100/1/MV_Poliakov.pdf
https://ela.kpi.ua/bitstream/123456789/41738/1/Honchar_bakalavr.pdf
https://sand.repafilre.cf/
https://sand.repafilre.cf/

B32€EMOJIII0 13 CHCTEMOIO. 3BICHO, 11 HE IMOKa3y€e MOPSIOK BUKOHAHHS KPOKIB, a
BCHOI'O JIMILIE 300pakye (PYHKIIOHAIBbHI BUMOTM cuCTEMU(TE, IO CHCTEMA MOXKE
3po0uTH) 3 TOUKK 30py KopucTyBada. (dou.ua) ToOTo miarpama USe-Case mokasye
JroJie ab0 1HIIMX KOPHUCTYBAdiB CUCTEMHU (JIIEBUX 0Ci0), clieHapili BUKOPUCTAHHS
CUCTEMU (BUTIQJKNA BUKOPUCTAHHS) Ta B3AEMO/III0 MK HUMH.

Jliarpama  akTHUBHOCTI  (miarpama  misUTBHOCTI)  BI3yalli3ye€  MPOIIecC
BUKOPHUCTAHHS CHCTEMH, UTFOCTPYE MOTIK MOBIIOMJIEHb B1Jl OJHIET i 0 1HIIOI, Ta
3MIHHU J1H, K1 € HACT1IKOM IOJI1H, 0 CTaJucs y NMEeBHIM yacThHI cuctemu. [lokasye
nuticay podory cuctevu. (dou.ua) Iammmu ciioBamu, 1151 giarpama y BUIIISIII OJIOK-
CXeMH ONHUCY€ JWHAMIYHI acCleKTH IOBEIIHKM CHUCTEeMHU, BijoOpaxkae Oi3Hec-
IPOLIECH, JIOTIKY MPOLEAYP 1 MOTOKK poOIT — mepexia BiA ojHi€l aii 1o 1Hmoi. 1o
CyTi, 300paXy€ThCA AITOPUTM il (JIOriKa MOBEAIHKH) CUCTEeMHU abo0 B3aeMOJIIi
KUJIBKOX CHUCTEM.

Hiarpama mocmigoBHOCcTi (aHri. Sequence Diagram) — me jaiarpama Imo
MOKa3y€e YacoBl OCOOJMBOCTI Tepenadl 1 NpuiioMy MOBIAOMIIEHb 00’ €KTaMmu.
(sites.google.com) I we Tpeba mmyrarm 3 wyacoBumum miarpamamu! Ilif
«BIOPSIAKOBAHICTIO 3a YacoM» MAae€TbCsl Ha YyBa3l NOCHIAOBHICTH aAiil. [laHa
JiarpaMa OIMKUCY€ TOBEIIHKOBI AaClEeKTH CHCTEMH Ta BHKOPUCTOBYETHCS IS
YTOUHEHHS JlarpaM TperneneHtiB. Bona BimoOpakae B3aeMoOfil0 OO0'€KTIB B
nuHaMill, B yacl. [Ipu nupomy cama iHdopmanis HaOyBae BUIIISIAY MOBIAOMIIEHbD, A
B3aEMOJiE 00'ekTiB Tmepenbayae OOMIH IUMH TIOBIIOMJIEHHSMH B paMKax
crienapiro. (evergreens.com.ua)

Pisummst Mk  miarpamoro  misibHocTi  (dou.ua)  (akTHBHOCTI) Ta
MOCJIIIOBHOCTI B TOMY, IO JlarpaMd TOCIIJOBHOCTI TIOKa3yIOTh TOPSIOK
BUKOHAHHS i 200 1X MOCIIOBHICTb, a JllarpaMa AisSTIbHOCTI MOKa3ye mepexiji Bij
OJIHIET MISUTBHOCTI 1O 1HINOI, 1 3a3BW4Yaili MOTpIOHA I ONMUCY POOOTH BCI€i
cucremu. (dou.ua)

3rilHO BUMOraMm Ta (YHKI[ISIM, OMHMCAHUM Yy MEPIIOMY pO31uIl, Oyio
CIIPOEKTOBAHO KOHIIETITyaJIbHY CXeMY POOOTH CHCTEMH PO3yMHOTO OCBITJICHHS Ta

nobynoBano UML miarpamu (Pucynku 3.44 — 3.47).


https://dou.ua/forums/topic/40575/
https://dou.ua/forums/topic/40575/
https://sites.google.com/site/flashukrainian/cxefpagxo/uml/diagrama-poslidovnosti
https://sites.google.com/site/flashukrainian/cxefpagxo/uml/diagrama-poslidovnosti
https://evergreens.com.ua/ua/articles/uml-diagrams.html
https://dou.ua/forums/topic/40575/
https://dou.ua/forums/topic/40575/
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Pucynok 3.44 — 3aranpHa cxema poOOTH CUCTEMU

Cucrema po3yMHOTO OCBITJICHHSI MA€ KIIIEHT-CEPBEPHY apXITEKTYPY.

Kuient 3'eqnyetnest 3 cepBepom uepe3 WebSocket mpoTokost st Toro mo0
OoTpuMyBaTu 1H(MOpMAII0O TPO OCTaHHINM CTaH OCBITIIOBAIBHUX TMPUIIAJIIB
(JtaMro4ok), abo BIANPAaBIATH 1HQOpPMALID MNPO 3MIHEHUH (OHOBJIEHMI) CTaH
JamMmnouku. TyT BHUKOPHCTOBYeEThCs TipoTokon WebSocket, Tomy mo 1o cucremu
MOXXYTbh OyTH MIAKIIOYEH] ACKITbKA KIIEHTIB (cMapTdoH 1, cMapThoH 2, miIaHIIeT,
HOYTOYK, TOI110). | K110 KOPUCTYBa4 3MIHIOE CTaH JIAMIIOYOK Ha OJJHOMY 13 KJII€HTIB,
TO Il 3MIHEHHS TOBHHHI BiJIOOpa3UTHCS 1 Ha 1HTepdeiicax IHIIMX KITIEHTIB,
MIJKJIIOYEHUX 0 CUCTEMHU (B PEXKUMI PEabHOTO Yacy).

Takox xmient (UI, inTepdeiic kopuctyBaua) BuxkopuctoByroun HTTP
MIPOTOKOJI, BIAMPABIISE 3aMUT HA OEKEHT /I HACTYITHUX (DYHKITIH:

- JIUIsl OTPUMAHHS CIIUCKY 3aIVIAHOBAHMX 3aJlay (PO3KiIaay) Mo YBIMKHEHHIO
Ta BBUMKHEHHIO OCBITJICHHS B IIEBHHH Yac Ta B IEBHIA KIMHATI;

- penaryBaHHSI BXK€ 3allJIJAaHOBAHOI 3a/1adi y PO3KJIaAl 3 MOKJIIUBICTIO 3MIHU
yacy, KIMHaTH, CTaTyCy CBITJIa;

- T0JIaBaHHs HOBOI 3aj1aui B pO3KJiaj], a0 BUJAJIICHHS BXKE 1CHYIOUOT;



- JUIsl OTPUMaHHSI CIIUCKY 1CTOPIi 3 YBIMKHEHHSI Ta BUMKHEHHS OCBITJICHHS B
3allJJaHOBAHUU Yac Ta y MEBHIM KIMHATI 3 MOXKJIUBICTIO BiA(1IbpYBaTH 1CTOPIIO MO
JIaTl Ta KIMHATI;

- JUIA OTPUMAHHS CTaTUCTHUYHUX JAHHUX MIOJO0 TPUBAJIOCTI BUKOPHUCTAHHSA
eJIEKTPOCHEPTIi y MeBHUI MEep10/ Ta Y MEeBHIM KIMHATI 3 MOKIIUBICTIO BiA(1IbpYBaTH
CTaTHUCTUKY TI0 OKpeMill KIMHATI, iepioay (pik, MiCsIlb, THXKJICHbB, JI€Hb) Ta BUMIPY
BIIMOBIHO (HA3BM MICSIIIB, JH1 MICSIIS, JHI THXKHS, TOJUHM JTHS).

VY cBoto uepry, cepep Hajacuiiae 3anut 10 6a3u nqanux yepe3 TCP npotokon
JUTs 30epekaHHs (CTBOPEHHS ), pelaryBaHHs, Ta\abo BUIAJICHHS JTaHUX.

MIKpOKOHTpOJIEp B CUCTEMI BUCTYNAE Y POJII KIIEHTY. BiH miKIIO4eHHi 10
JIOKAIbHOI Mepexi (0 MapuIpyTU3aTopy) Yy pekuMi «cTaHilis». Llelt pexum
BUKOPUCTOBYETHCS JIJISl MIAKIIOYEHHS! MIKPOKOHTPOJIEPY 10 iICHYIOUOi Mepexi Wi-
Fi sax xmientcekuit  mpuctpid. g o0poOku Ta mepemadl JaHUX MK
MIKpOKOHTPOJIEPOM Ta cepBepoM BUKOpHUCTOBYeTbess WebSocket mpoToxoit.

MIKpOKOHTpOJIEp 3aBXKAH OTPUMY€E MOBIIOMIIEHHS Bl CEPBEPY, 1 HA OCHOBI
oTpuMaHoi 1HGopMmarlii (pi3MYHO 3MIHIOE CTaH OCBITJIFOBAJIBLHUX MPHUIAAIB (TOOTO

MOJa€ CUTHAJIM, KEPYE OCBITJIICHHSIM, BMUKA€ a00 BUMHUKAE JIAMITOYKH ).
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MEeEHOMD CEITHNEHUKE

(on / off)
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ICTOPIK BEMKYEHHSR Ta
EMKITHIYEHHA CBITNa

=<inclugde==
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DCEITNEHHA

MepernAgaTv CTATUCTUYHI AaHI
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38 NMPWE'AZKOH [10 NEeEHO0 Yacy

Pucynok 3.45 — Jliarpama niperieieHTiB (USe-Case)



[cHye nuiIe ouH aKTOp AOAATKY — KOpUCTYBay. BiH MOXke KepyBaTH CBITJIOM
y KOXKHIA 30HI OCBiTJIeHHS (KIMHATi), IUIAHYBaTH Ta BCTAHOBJIIOBATH PO3KJIA]
YBIMKHEHHSI Ta BUMKHEHHS OCBITJICHHS, III00 CBITJIO aBTOMATUYHO BKIIOYAJIOCS UM
BUMUKAJIOCS Y NEBHil KiMHATI B 3a1aHuil yac. Takoxk Mae MOMKIIMBICTh CTEKUTH 32
CHUCTEMOIO OCBITJICHHS, TEperiasfaTH ICTOpPII0 Ta CTATUCTHUYHI JaHl UIOJ0

TPUBAJIOCTI BUKOPUCTAHHS €JICKTPOCHEPTii y IeBHUH Tepioj Ta Y MeBHIN KiMHATI.
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Pucynox 3.46 — Jliarpama mocigoBHocTi (Sequence diagram)
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Pucynok 3.47 — Jliarpama akTuBHOCTI (activity diagram)
3.2 IIporpamua peanizaiiis IpOEKTY

Be6-nonatox cucremu «Smart Light» BigHOCUTBCS J0 KIIE€HT-CEPBEPHOL
apxiTekTypu. Tomy po3poOKka mporpamMu po3iijcHa Ha 2 YaCTUHU: KJIIE€HTCHKA 1

cepBepHa. B3aeMo/is MK KJIIEHTOM Ta cepBepoM TokazaHa Ha Pucynky 3.48.

Client no@de
n Requests a page

Responds with data -
[ css J scrnt Server

Pucynox 3.48 — ApxiTeKkTypa «KIIEHT - CEPBEP»

v




ApXITeKTypa KIIE€HT-CEpBEP — 1€ OOUMCIIIOBAIbHA MOJIENb, SIKa BU3HAYAE
B3a€MO3B 30K MDK JBOMa OO0 ’€KTaMu: KII€EHTOM 1 cepBepoM. lle mmpoko
BUKOPHUCTOBYBAHUM M1JIX1]T JIJIsl MPOEKTYBaHHS Ta peajizallii po3noIICHUX Mporpam
1 cucTeM, Jie MOXJIMBOCTI 0OpoOKM Ta 30epiraHHs PO3MOJJIEHI MiX KUIbKOMa
MaIHAMH.

V 11iit apxiTeKTypi KIIEHT — I1€ IPUCTPiit a00 mporpaMHe 3a0e3MeUCHHS, SIKE
1HILIIO€ 3aIUT Ha Hochyry abo pecypc. Cepsep, 3 IHIIOTO OOKY, € Creliani30BaHuM
KOMIT I0T€pOM ab0 MPOTrpaMHUM JIOJAATKOM, SIKWU BIMOBIa€ HA 3alTUTH KIIIEHTA Ta
HA/Ia€ 3alUTyBaHy MOCIYTYy YU pecypc.

OcHOBHa KOHUEMNUIs KIIEHT-CEPBEPHOI apXITEKTypU MOJSAra€ B PO3MOALIIL
mpari Ta BIAMOBIIATBHOCTI MDK KIIEHTOM 1 cepBepoM. KinieHT BiamoBigae 3a
1HILIIOBAaHHS 3alUTIB 1 HaJaHHs 1HTep(delicy KOpUCTyBayda JJIsl B3a€EMO/I1I, TOM1 SIK
cCepBep BIAMOBIAaE 3a OOpPOOKY 3amuTiB, BUKOHAHHS OOYHMCICHb 1 KEepyBaHHS
CHUJIBHUMU pecypcamu.

3B'SI30K M1 KJIIEHTOM 1 CEPBEPOM 3a3BUYail BiI0OYBAETHCS 32 MOJICILITIO 3aMUT-
BiMOBIab (request-response). KimieHT Hajcuiiae 3ammuT cepBepy, AKUH Y CBOIO Yepry
o0poOJisie 3amuT 1 HAJCUJIA€ KIIEHTY BIJAMOBIIb 13 3alUTAHUMHU JAaHUMH a0o
pe3ynbTaToM 3amuTaHoi omeparii. Llel 3B’430K Moke BimOyBaTHCS 4Yepe3 pi3Hi

MmepexeBl mporokonn, Harpukiag HTTP, TCP/IP abo WebSocket.

3.2.1 KiieHTChKa YacTHUHA JT0JaTKY

InTepdeiic kopuctyBaya Oyso CTBOPEHO B CepeloBUIII po3poOku Visual
Studio Code 3a momomororo mMoBH po3MiTku Tineprekcty HTML, kackamanx
tabmuipb ctwiiiB CSS, moBu nmporpamysanns JavaScript, (knute.edu.ua) dbponTenn
610mioTexku React.

Jln3aiiH KOpUCTYBaJIBHUIIBKOTO THTEP(EHCY BUKOHAHO Yy TEMHIN KOJIbOPOBIi
rami. Take pimieHHs: € KOMMOPTHUM ISl 30py Ouel, 0COOJIMBO Y HIYHMI Tepion
qacy.

InTepdeiic KoprcTyBaua CKIagaeThes i3 4X BKIamoK: rooms, scheduler,

history, statistics (BiAMoBigHO MepeKIaa; KIMHATH, PO3KJIAJl, ICTOPis, CTATUCTUKA).


https://knute.edu.ua/file/MjkwNQ==/2e3d807aa6b9e47d28409b95c34a1b73.pdf

Ha cropiniti rooms (Pucynok 3.49) BijjoOpaskaeThCs CIIMCOK KIMHAT Y BUJISIII
OJIOKIB, KOXKEH 3 fKOi Ma€ iH(pOpMaIlilo Mpo Ha3By KIMHATH, Ta MICTHUTh TpUTeEp-

KHOIIKY YBIMKHYTH/BUMKHYTH CBITJI0 (toggle button).

@ Living room

@ Bathroom

@ Bedroom

Pucynox 3.49 — I'onmoBHa cTopiHka iHTephercy «roomsy

Ha cropinmi scheduler (Pucynox 3.50 Ta 3.51) kopuctyBau Moxe
HeperyisiiaTd  CIHCOK 3alUIaHOBAaHMX 3aJad  (po3Kiaa) MO YBIMKHEHHIO Ta
BBUMKHEHHIO OCBITJICHHS B 3aIUIAHOBAHUI Yac Ta B MEBHIA KIMHATI. Y BEPXHbOMY
paBOMY KYTKY € KHOIIKa JI0/IaBaHHS HOBO1 3a7a4i B po3kiaj. [Ipu monaBani HOBO1
3aja4l oOMpaeTbcs KIMHATA, CTaTycC, JaTa Ta 4ac, KOJIM 1 y sIKii KIMHATI JJaMIIOYKa
MOBUHHA YBIMKHYTHCSI YM BUMKHYTHCS aBTOMaTW4HO. [Ipu pemaryBaHHi iCHYH09Oi
3aJa4l € MOXJIMBICTh 3MIHUTH JaTy, 4ac, CTaTyC OCBITJIEHHS Ta caMy KiMHaTy, abo

B3arajii BUJAJIUTH 3a7a4y.



AART 4 LIGHT
SCHEDULE YOUR TIME!

Select Room
# Bedroom

ROOM STATUS TIME §
’ Select Time

i May 24,2023 23:.00
Kitchen 24.05.2023

Light Status

Kitchen

Bedroom

DELETE

Bathroom 25.05.2023

Bathroom 25.05.2023

Living room 29.05.2023

Living room 29.05.2023

Pucynox 3.50 — Cropinka «schedulery.

SCHEDULE YOUR TIME! SCHEDULE YOUR TIME!

Select Room Select Room

# Kitchen # Living room

Select Time Select Time

@ Pick time & Pick time

Light Status May 2023

. Tu We Th

Pucynok 3.51 — Cropinka «scheduler». HoBa 3agaua, Bubip natu ta yacy



Ha cropinmi history (Pucynok 3.52) xopucTyBad MOXE IEpPEIUBIISTUCS
1CTOpif0, KOJMM OyJI0 aBTOMAaTUYHO YBIMKHEHO 0O BHUMKHEHO OCBITIICHHS 3TiTHO
pO3KJIay, B 3aIUIAHOBAHUM Yac Ta y MeBHIM KIMHATI. € MOXJIHUBICTh BiI(DLIbpYyBaTH

1CTOPIIO IO JaTi Ta KIMHATI.

Room

# Kitchen, Living room, Bathroom, Bedroom

From date

@ January 1,2023 05:00

To date

® May 12,2023 16:03

ROOM STATUS

Living room 12.05.2023
Bedroom 12.05.2023
Bedroom 12.05.2023

Bathroom 12.05.2023

* 9

HISTORY

Pucynox 3.52 — Cropinka «history»

Ha cropinti statistics (ckopoueHo — stats, Pucynok 3.53) kopuctyBad Moxe
NEPEeAUBIISITUCS CTATUCTUKY, CKUIBKU Yacy OyJi0 yBIMKHEHE a00 BUMKHEHE CBITJIO Y
neBHIM KiMHaTi (a00 y BCiX KIMHATax) MPOTITOM MEBHOTO Tepioay uacy. €
MOKJIMBICTh BiI(PUIBTPYBAaTH CTATUCTUKY IO OKpeMiil KiMHATi, mepioay (pikK,
MICSIlb, THXKCHB, JICHb) Ta BUMIPY BIJAMOBIIHO (HA3BU MICAIIB, AHI MICSIS, JIHI

THXKHS, TOOUHU JHs). BinoOpakeHHs JaHuX MOJaHO Y BUTIISLAL rpadika.



Select Room

M Kitchen, Living room, Bathroom, Bedroom

Select Period

m Week

Select Dimension

£ Days of week

APPLY

I Kitchen [ Living room [ Bathroom
B Bedroom

300

150

100 I I

50

. [0 | I Illllll
Thu Fri

Mon Tue Wed

Pucynok 3.53 — Ctopinka «statistics»

Ha Pucynky 3.54 300paxxeHo Aiarpamy KaaciB KJII€HCHKO1 YAaCTHHH TIPOEKTY.
Jiarpama KiaciB KIJII€HTCHKOI YaCTUHM BHUHIILIA JTOBOJII Benukoro. Lle
TPamuJIOCh 4Yepe3 Te, M0 y CBOid poOoTi s BUKOpUCTOBYIO React.js. Lle He
(peiiMBOpPK Y NOBHOLIIHHOMY PO3YMIHHI, a 010J110TeKa 31 CBOIMU BJIACTUBOCTSIMU Ta
napameTtpamu. Bcee 11e opopmiieHo y BeNHUKy KiTbKICTh KJIACIB, sIKI HACTIYIOTHCS
OJIMH BiJ 0JiHOTO. AJie MeH1 oTpibeH ymiie kiac Component (React.Component),

AKUU S pO3LIMPIOI0 Ta JIOAA0 IO HHOTO Pi3HI KOMIIOHEHTH, OCOOJIMBI METOAM Ta

aTpiOyTH.



Pucynok 3.54 — Jliarpama kiaciB (KJIi€HT)

Po3srasiHeMo cTpyKTypy KIII€EHTCHKOI YACTUHU BE0-A0JaTKY, 1110 300pakeHa

HIDKYE HA PUCYHKY 3.55.

v src

> components
“ pages

> history

fa\flcon.png > no-connection

favicon2.png ¥ GEERTE
<> index.html Rooms jsx

{} manifest.json rooms.style.css
> scheduler

> stats

= robots.ixt

> src 3

utils
.dockerignore J5 ApiUrlsjs

.gitignore App.css

Dockerfile.dev Appjs
{ k locki Constants.js
S index.css

{} package,json

index.js

Pucynok 3.55 — CTpykTypa KJI1€HTChKOI YaCTUHU JI0JIaTKy



[Tanka «node modules» — 11e BCci BcTaHOBJIEHI MOy MpoekTy. Croau
MOTPAIISIOTH (Pailin BCTAHOBIICHUX CTOPOHHIX 010/110TEK, PpeHMBOPKIB, MOTYITIB.
ToOTo y miit TUupeKTopii 3HAXOAATHCS BC1 MOYJI1, SIK1 OYJ10 BCTAHOBJICHO uepe3 Npm.

@aiin «index.htmly» y mammi Public € «toukoro Bxomy» s 6paysepa. Kon
¢aitny «index.html» npenoctasneno Hwxkye y Jlictunry 3.1.

@aitn «favicon.png» — 1e (paBIKOHKA CAWTy (MaJICHBKWUN 3HAYOK, SIKUN
B1I0OpakaeThCs HA BIAKPUTINA BKJIAI Opay3epa).

SIC — ocHOBHA Tarnka npoekTy. Bona MicTuTh ¢haiiiv 1 manku, 1o CTaHOBJISITh
came React-gomarok. [HImMMMU cioBamMHu, TYT 3HaXOASATHCS BCl BUXIJAHI TEKCTH
IPOEKTY.

@aiin «index.js» y mamul Src — TOYKa BXOAY B JIOAATOK KJII€HTA, B SIKOMY
IHIIAMI3YIOThCSl 1HCTAHCHU JIOJATKy 3 yciMa TmapaMeTpaMmH, 1 BiJ0yBa€eThCA
PEHIEPUHT TOJIOBHOTO KOMIIOHEHTY IpoekTa — <App /> component, sIKHH Y CBOIO
Yyepry BiANOBia€e 32 (PYHKIIOHAIBHICTh Ta PEHACPHUHT 1HIIMX KOMIIOHEHTIB, SIKAM
BijnpaBisieThes B aitn index.html. Kog daiiny «index.js» mpeaoctaBieHo HUXKYE
y Jlictunry 3.2.

Components Ta Pages — 1e mamku JjIsi CTBOPEHHX react KOMIOHEHTIB. B
KOXXHOMY MOJIYJIi 3HAXOJUTHCS CBOS BJIacHA Tarlka, sika 3a3BU4ail Mae nBa (aiiiu:
oIvH (aili MICTUTh KOMIOHEHT (Hampukiaa, «Rooms.jsx»), a 1HIUHA — CTUII
(BiamoBinHO, «Rooms.style.css»). KoMmnoHneHTH, siki HE MEPETBOPIOIOTH BX1/IHI JIaHi
1 HE BUKOPUCTOBYIOTh BCEpENMHI ceOe 1HII KOMIIOHEHTH, Ha3uBaloThcs «dumb
componenty. [IpoTuiiexHi iMm — «smart component.

@aiin «package.json» MICTUTh y coOl 1HPOpPMALIII0 PO MPOEKT, TaKy, K
Ha3Ba MPOEKTY, BEPCis, JIIEH3is, aBTOp, OMUC, a TAKOXK 3aJCKHOCTI TIPOEKTa Ta

ckpunTty. bi6ioTeKH 1 makeTH, o BCTAHOBJICH]I, TOBUHHI OyTH BKa3aHi TYT.

Jlictunr 3.1 — Cxpunt daitny «index.htmb»

<!DOCTYPE html>
<html lang="en">
<head>
<meta charset="utf-8" />
<link rel="icon" href="%PUBLIC URL%/favicon2.png" />



<meta name="viewport"
content="width=device-width, initial-scale=1" />
<meta name="theme-color" content="#000000" />
<meta
name="description"
content="Web site created using create-react-app"
/>
<link rel="apple-touch-icon"
href="$PUBLIC URL%/favicon.png" />
<link rel="manifest"
href="%PUBLIC URL%/manifest.json" />
<title>Smart Light</title>
</head>
<body>
<noscript>
You need to enable JavaScript to run this app.
</noscript>
<div id="root"></div>
<div id="modal-root"></div>
</body>
</html>

Jlictunr 3.2 — Cxpunt daitny «index.js» KI1€HCbKOI YaCTUHU JTOAATKY

import React from 'react';

import ReactDOM from 'react-dom/client';
(uk.legacy.reactjs.org) import
'./index.css';

import App from './App';

const root =
ReactDOM.createRoot (document.getElementById ('root'));
root.render (
<App />
)

3.2.2 TlporpamyBaHHS CepBEPHOT YaCTUHH JOJATKy Ta CTBOpeHHs B/]

Jlsiss CTBOpEHHSI CEpBEPHOI YAaCTUHM JOJATKy OYyJ0 BUKOPHCTAHO HACTYIIHI
OCHOBHI 3ayiexkHOCTI: Express, Nodemon, Knex, Ws.

Express — 1ne MiHIMaNTICTUYHUIA Ta THYYKHH (QpelMBOpK i BeO-
3aCTOCYHKIB, moOyaoBaHux Ha Node.js, 110 Haja€ MMPOKUNA Ta BETUKHUA HAOIp
dbynkionaasHOCTl (byHKINN) a1 MOOUTPHUX 1 BeO-momarkiB. BiH  Takox
BUKOPHUCTOBYETBCS JJI1 IIBUJIKOTO CTBOPEHHS 'ckenery' npomartka. [Ipoctumu

cinoBamu, Express — 11e mporpaMmHuii Kapkac po3poOKH CEpBEpHOI YaCTHHH BeO-

3acTocyHKIB a1 Node.js.


https://uk.legacy.reactjs.org/docs/hooks-faq.html
https://uk.legacy.reactjs.org/docs/hooks-faq.html

Nodemon — ne yruiita iHTepdelicy KOMaHIHOI CTPOKH, sfKa BIACTEKYE
daiinoBy cucteMy moaarky Node i aBTOMaTHYHO TEpe3aryckae Mporec, SKIIo €
Taka HEOOXIIHICTh. SIKIIO TOBOpUTH mpocTimie, To Nodemon — 1€ MakeT, IIO
3ayBa)ky€e BCi 3MIiHHM B KOJ1 Ta mepesairyckae cepsep. Lle myke 3pydHO, TOMY IO
HEMa€e HEOOX1THOCTI 3yMHUHSITH 1 3allyCKaTh cepBep KOXKEH pas, sk OyAyTh BHECEHI
Oy/ib-K1 3MIHU B KOJI.

Knex — 1ie monyJisipHUil KOHCTPYKTOP 3anuTiB 11 Node.js, SKuii 103BOJIsIE
po3poOHuKaM cTBoproBaTH SQL-3ammTy 3a gonomoroto JavaScript. Bin 3a0e3meuye
YUCTUH Ta IHTYITMBHO 3pO3yMUIMA CHUHTAKCHUC JJII CTBOPEHHS 3aIlUTIB J0 0asu
JAHUX, TOJETIIYIOYM B3a€EMOJII0 3 PESAIIMHUMU 0a3aMH JTaHUX. 3a JOTOMOTOIO
Knex MoOXHa MIOKIIOYUTUCA A0 PI3HUX cUCTEeM 0a3 JaHux, Takux sk MySQL,
PostgreSQL, SQL.ite ta Oracle. Bin miarpumye Taki ¢yHKIIi, IK T0O0Y0Ba 3aIUTIB,
MIrparis 1aHux 1 00’ €IHaHHS 3’ €/THAHb.

Ws (ckopoueno Bijg WebSocket) — 11e mpocTa y BAKOPUCTaHH1 KJII€EHTChKA Ta
cepBepHa peamizariis WebSocket. 1le momysspra 6i0mioreka (Moayis) st Node.js,
ska 3abesneuye MpocTHil crmocid peanizaii cepepiB 1 kiieHTiB WebSocket 13
JIBYCTOPOHHIM 3’eAHaHHAM. BiH npononye npoctuii 1 epextuBauii AP| qjis podotu
3 WebSocket npotokosiom, 1110 103B0JIsIE CTBOPIOBATH MTPOrPaMK B PeaIbHOMY 4aci,
CepBEpHU YaTy, IHCTPYMEHTH JIJIsl CIIJILHOT pOOOTH TOIIIO.

Huwxue Ha pucynky 3.56 300pakeHO JiarpaMy KJaciB CEpPBEpPHOI YacTHUHU
npoekty. (ela.kpi.ua)

Ha piarpami kjaciB cepBepHOi YacTMHU 300pa)K€HO JMIIE Ti KJIacu Ta
byHK11i, sIK1 0yJI0 CTBOPEHO MHOIO. [HII JOMOMIXKHI 010J110TeKH g HE JA0ayvana a0
i€l cxemu, mooO He mepe3aBaHTaxyBatu ii. ['omoBHA Touka BXomy — 1ie (aiin

«index.js», IKMI 3HaXOAUThCS y KopeHeBii namili «backend > appy.


https://ela.kpi.ua/bitstream/123456789/50230/1/Eremenko_bakalavr.pdf

app/sheduleSt

app/constants.js

# moment/.../moment.d.ts

services/DatabaseService.js

) constants (L

. W
knex 14

B knex/.../index.d.ts

B controllers/HistoryControl

%
moment

controllers/StatsController.js

Pucynox 3.56 — Jliarpama kmacis (cepsep)

PosrissHemMo CTpyKTypy cepBepHOi YaCTHHHU BeO-I104aTKY, 10 300pakeHa Ha

Pucynky 3.57.

Vv backend

™ app
> controllers
> services
JS constants,js
JS index.js
Js sheduleStatus,js
Js utilsjs

> db

>

> public

.dockerignore

.gitignore

{} .prettierrc
Dockerfile.dev
{} package-lockjson

{} packagejson

node-cron/.

® @types/...findex.d.ts

™ app

v controllers
J5 HistoryController.js
J5 RoomController.js
Js ScheduleController js
Js StatsController;s
V' services
Js DatabaseService js
Js SchedulerService js
J5 WsService.js

J5 constants,js

J5 indexjs

J5 sheduleStatus.js

J5 utils js

v db

>

smart_light_db.sq|

app/utils.js

Pucynok 3.57 — CtpykTypa cepBeproi yactunu (ela.kpi.ua)

JOJIaTKy


https://ela.kpi.ua/bitstream/123456789/50230/1/Eremenko_bakalavr.pdf

[Tanka node modules (s 1 B KJIIEHTCHKIM YacTHHI) — II€ BCl BCTAHOBJIEHI
Moy poekTy. Croau MOTparIsioTh (Paiiiu BCTAHOBIIEHUX CTOPOHHIX 010J10TeK,
(bperiMBOPKIB, MOJTYIIB.

Controllers — ne manka mo MicTUTh ¢aim «kKoHTposepu». KoHTpomep
BIJINIOBI/Ia€ 32 OTPUMAaHHS 3alUTYy BiJ KJII€HTa Ta oro oOpoOky. B nanomy mpoekTi
ix 4 mt: HistoryController, RoomController, ScheduleController, StatsController.

HistoryController.js Binnosinae 3a orpuManHs icTopii Ta PUIBTPIB, OO MaTH
MO>KJIMBICTh (PLIBTPYBATH ICTOPIIO 32 HA3BOIO KIMHATH Ta MPOMIKKOM 4acy (BiJ-110).

RoomController.js BianmoBigae 3a OTpUMaHHS CHOUCKY KIMHAT Ha CTOPIHLI
pPO3KJIay TIpH J0/IaBaH1 HOBOI 3a/1a4l B pO3KJIaJ YU pelaryBaHH1 ICHYIOUOi.

ScheduleController.js BimoBigae 3a OTpUMaHHS CIKUCKY BCiX 3aIllJIJaHOBAaHUX
3aJlay Ha CTOPIHII PO3KJIaay; 3a OTPUMAaHHS JaHUX BXKE 3aIJIAaHOBAHO1 3314l MpH ii
penaryBaHi; 3a CTBOpEHHs (710JaBaHHs) HOBOI 3aJa4l y pO3KJIaa; 3a pefaryBaHHS
Ta\a0o BUIAJICHHS ICHYIOUYOT 3aj1a4i B POKJIAII.

StatsController.js BiimoBilae 3a OTpPUMaHHS CTAaTUCTUYHHUX JaHUX IPO
TPUBAJICTH OCBITJICHHS y TIEBHIM KIMHATI 3a IEBHUM NIEPioJl. A TaKOX 3a OTPUMAaHHS
¢GupTpiB, MO0 MaTH MOXIMBICT (QUIBTPYBATH I1HQOpPMALIO 32 TEBHUMHU
MOKa3HUKaMHU, Takl K Ha3Ba KIMHATH, mepioAy (pik, MiCsIlb, TUXKICHb, J€Hb) Ta
BUMIPY BIAMOBIIHO (HA3BU MICSIIIB, JHI MICSIIS, THI TUXKHS, TOAWUHU JHS).

Services — 1e gomoMibKHA Iamka, o 30epirae HactymHi 3 (aiimu:
DatabaseService, SchedulerService, WsService.

DatabaseService.js BiJlOBi1a€ 3a BCTAHOBJICHHS 3’€daHHA 3 0a3010 JaHUX,
BUKOpHCTOBYI0uM Knex 0i0mioreky. [laHe 3’ e1HaHHA OyZe BUKOPUCTOBYBATHUCS JJIsI
TOTO 1100 MaHIMyJIIOBAaTH JaHUMH 0a3u JaHUX.

SchedulerService.js Bignosigae 3a poOOTy po3KIiaay, TOUHIIIE 3a TaK 3BaHi
«xoOu» (Bia aHriI. job). Y maHOMy KOHTEKCTI TEpMiH O3HA4ae TMEBHY 3a7ady B
po3kianl, SKy MOTPIOHO BHUKOHATH. Y HAIIOMY BHIIQJKy II€ 3allJlaHOBaHe
aBTOMATWYHE YBIMKHEHHSI Y4 BBUMKHEHS CBITJIa Y KIMHATI.

WsService.js BignoBigae 3a 3amyck WebSocket cepBepy; 3a BCTaHOBJICHHS

3’eaHaHHA 3 KiieHTamu. [Ipu nepiomy 3amyciii Be6-COKeT cepBepy KOKEH KIIEHT B



CUCTEMI, SIKU Ma€ 3’€IHaHHS 3 OEKEHJOM, OTPUMY€E OCTaHHINA CTaH JaMIIOYOK Ta
BimoOpakae ioro Ha cBoiii ctopoHi. Crogu BxoaaTh ak Ul kimientu (intepdeiicu
KOPHCTYBauiB), Tak 1 caM MIKpOKOHTpoJjep (00 B HaIIii CHCTEMI1 OCBITJEHHS BiH
BUCTYIIA€ Y POJII KITIEHTY).

[Tanka «db» — 11e 6a3a qaHux HaAIOro MpoekTy. [Ipo Hel TOrOBOPHUMO TPIIIKU
nizHime (auB. Ha cropini 114). Kox daitny «smart light db.sql» npenocrasneHo
y Jlictunry 3.5 Ha Ti# e CTOPIHII.

daiin «index.js» — ToYka BXOAYy B JOAATOK, 1HIIIaII3allis 1 3aIlyCK cepBepa.
Bin poOuth 3’e€nHaHHs 3 0a3010 JaHUX JJIsi TOTO 1100 MaHIMYJIIOBAaTH JaHUMHU
(30epiratu, 3MIHIOBAaTH, BUJIAJIATH 1X). Bu3Havae poyTu (MapuipyTu), siki Ha OCHOBI
URL ta merony 3anuty (GET, POST, PUT, DELETE) Bu3nauaioTh sikuii Tpeda
BUKOPUCTOBYBATH KOHTpOJIEp it 0OpoOKH 11boro 3anuty. Takox ctBoproe HTTP
cepBep Ta WebSocket cepsep, Ta 3amyckae ix (cepepu). Koa daitny «index.js»

npeaocTaBieHo Hux4e y Jlictunry 3.3.

Jlictunr 3.3 — Cxpunt daitny «index.js» cepBepHOi YaCTUHU JTOAATKY

const constants = require('./constants')
const express = require('express');
const http = require('http'):;
const bodyParse = require('body-parser');
const cors = require('cors');
const scheduleController =
require('./controllers/ScheduleController"');
const roomController =
require('./controllers/RoomController"');
const historyController =
require('./controllers/HistoryController"');
const statsController =
require('./controllers/StatsController');
const schedulerService =
require ('./services/SchedulerService');
const wsService = require('./services/WsService');
const databaseService =
require ('./services/DatabaseService');

const corsOptions = {
origin: '*!

}s

const app = express|();
app.use (cors (corsOptions)) ;



app.use (bodyParse.json()) ;
app.use (express.static('public'))

const router = express.Router();
app.use('/api', router);

const db = databaseService.createConnection();

router.get ('/schedules’,
scheduleController.getSchedules (db)) ;

router.get ('/schedules/:schedulelId',
scheduleController.getSchedule (db)) ;

router.post ('/schedules’',
scheduleController.addSchedule (db)) ;

router.put ('/schedules/:scheduleId’',
scheduleController.editSchedule (db)) ;

router.delete ('/schedules/:scheduleId',
scheduleController.deleteSchedule (db)) ;

router.post ('/history', historyController.getHistory(db)) ;

router.get ('/history/filters’,
historyController.getHistoryFilters(db));

router.get ('/rooms', roomController.getRooms (db)) ;

router.post ('/stats', statsController.getStats (db));

router.get ('/stats/filters',
statsController.getStatsFilters (db));

const server = http.createServer (app) ;s
wsService.runWsServer (server, db);
schedulerService.runScheduler (db) ;

server.listen (constants.serverPort, () => {
console.log( Listening on port S${constants.serverPort}’);

1)

Buiie 0yno po3risiHyTO CTPYKTYpPY KIIIEHTCHKOI Ta CEpBEPHOI YaCTUH (TOOTO
namnku npoekTy «backend» Ta «frontendy). Jlo 3aranbHO1 CTPYKTYypH MPOEKTY TAKOXK
BimHOCUTKCSA (aitn «Docker-compose.yml» (Pucynox 3.58).

Docker-compose.yml — 1ie ¢aiia 3a J0MOMOroK SKOr0 MH 3allyCKaeMO,
«M1IHIMAEMO» BCl KOHTEWHepU MpoeKTy. TOOTO TyT MM BHU3HAYaEMO BCl CEpBICU
(kouTeitHepH). Y Moemy Bunaaky ¢ain MictuTh TpH cepicu: backend, frontend,

data base. Kon daitny npenocrasneno y Jlictunry 3.4.



Vv smart-light-project
> backend
> frontend

> microcontroller

docker-compose.yml
README.md

Pucynok 3.58 — 3aranpHa cTpyKTypa MpOeKTy

Ay smart-light-project
RUNNING
[
smart-light-project_backend_1 smart-light-proj...
RUNNING PORT: 8080
@

smart-light-project_frontend_1 smart-light-proj...
RUNNING PORT: 3000

smart-light-project db 1 mysqgl:8.0.33
RUNNING PORT: 3306

Pucynok 3.59 — Cepsicu (koHTeHHEPH) B TOKEPi

Jlictunr 3.4 — Ckpunr daitny «Docker-compose.yml»

version: '3.1"
services:
frontend:
build:
dockerfile: Dockerfile.dev
context: ./frontend
restart: always
environment:
CHOKIDAR USEPOLLING: 'true'
WATCHPACK POLLING: 'true'
FAST REFRESH: 'false'
WDS_ SOCKET PORT: 3000
volumes:
- /app/node modules
- ./frontend:/app
ports:
- 3000:3000

backend:
build:
dockerfile: Dockerfile.dev
context: ./backend



restart: on-failure
volumes:
- /app/node modules
- ./backend:/app
depends on:
- db
environment:
SERVER PORT: 8080
DB _HOST: db
DB_PORT: 3306
DB USER: root
DB PASS: root
TZ: America/Chicago
ports:
- 8080:8080

db:
image: mysqgl:8.0.33
command :
-—default-authentication-plugin=mysgl native password
restart: on-failure
volumes:
- ./backend/db/data:/var/lib/mysqgl
- ./backend/db/smart light db.sqgl:/docker-entrypoint-
initdb.d/smart light db.sqgl
environment:
MYSQL ROOT PASSWORD: root
TZ: America/Chicago
ports:
- 3306:3306

[ToBepraemocs 1o 6a3u nanux. Bona 30epiraerscs y gokepi (Docker). ITanka
«db», 1mO 3HAXOOUTBHCS Yy CEPBEPHIM YACTHHI MPOEKTY, MICTUTh (hailn
«smart_light db.sql» (muB. pucynok 3.57 Ha ctopinmi 115). Jlanuit daitn — ne
CKPHMNT ISl CTBOPEHHSI CTPYKTYpH 0a3M NaHWX, Ta HAIIOBHEHHS TaHUMHU TaOIUII
«KIMHaTH». BiH BUKOHY€TbCA JIMILIE OAMH pa3 — MPU MEPUIOMY 3aIycCIi JTOKep-

KOHTpEHepy 11 0a3u TaHuX.

Jlictunr 3.5 — Ckpunrt daitny «smart light db.sql»

CREATE DATABASE smart light;
USE smart light;

CREATE TABLE “rooms (
‘room_id‘ int NOT NULL AUTO_INCREMENT,
"room name varchar (100) NOT NULL,
"light status tinyint(l) NOT NULL DEFAULT (id.l23dok.com)
VlV,


https://id.123dok.com/document/1y93e8vy-rancang-bangun-aplikasi-chatting-multi-bahasa.html

"bulb pin® int NOT NULL,
PRIMARY KEY ( room id")
) ENGINE=InnoDB DEFAULT
CHARSET=utf8mb4 COLLATE=utf8mb4 0900 ai ci;

INSERT INTO "“rooms'

VALUES (1, 'Kitchen',1,14),
2,'Living room',1,27),
3, 'Bathroom',1,206),

4, 'Bedroom',1,25);

CREATE TABLE “history (
\history_id\ int NOT NULL AUTO INCREMENT,
"room id  int NOT NULL,
"light status’ tinyint(l) NOT NULL,
"scheduled time  datetime NOT NULL,
PRIMARY KEY (\history_id\) 0

KEY (id.123dok.com) ‘"history FK ' ( room id’'),
CONSTRAINT \history_FK\ FOREIGN KEY (\room_id\)
REFERENCES "rooms ( room id)

) ENGINE=InnoDB DEFAULT
CHARSET=utf8mb4 COLLATE=utf8mb4 0900 ai ci;

CREATE TABLE " scheduler®™ (
\Schedule_id\ int NOT NULL AUTO INCREMENT,
"room id  int NOT NULL,
\light_status\ tinyint (1) NOT NULL DEFAULT '1',
"scheduled time  datetime NOT NULL,
‘status’ varchar (100) NOT NULL,
(id.123dok.com) PRIMARY KEY

("schedule id"), KEY

"scheduler FK' ( room id’),

CONSTRAINT "scheduler FK' FOREIGN KEY ( room id")
REFERENCES "rooms ( room id)

) ENGINE=InnoDB DEFAULT
CHARSET=utf8mb4 COLLATE=utf8mb4 0900 ai ci;

Hwuxde na Pucynky 3.60 moka3aHoO KOHIIENITyallbHY CXeMy Oa3d JaHuX, ii

ER-mozens "cytHicTs — 38's130K" (Entity-relationship model):

& history & rooms B scheduler
1% history_id % room_id i schedule_id
Zroom_id *- -~ " |#ec room_name |- - - - # & room_id
123 light_status 123]ight_status 1z3light_status
@ scheduled_time 123 hulb_pin 9 scheduled_time
e status

Pucynok 3.60 — ER-Monens po3po6iieHoi 6a3u nanux


https://id.123dok.com/document/1y93e8vy-rancang-bangun-aplikasi-chatting-multi-bahasa.html
https://id.123dok.com/document/1y93e8vy-rancang-bangun-aplikasi-chatting-multi-bahasa.html
https://id.123dok.com/document/1y93e8vy-rancang-bangun-aplikasi-chatting-multi-bahasa.html

Jlani mo Tabmuip 0a3 JaHUMX MOJXKHA J0JaBaTH a0o0 3a JOMOMOTOK MOBH
samuTiB SQL, abo wuyepe3 rpadiunuil iHTEepdeiic aaMIHICTPYBaHHS CHCTEM
ynpasiiHHs 0a3amu naHux (s BukopuctoByro DBeaver). Ha pucynkax 3.61 — 3.63

300pakKeHO TaOJIHIl, HAIOBHEHI JAHUMU.

B Properties |} Data| s ER Diagram

KA
=2 rooms |«

T Hroom_id Y |*room_name ~|%*light_status [ bulb_pin "
ﬁ? 1 1 Kitchen 1 | |
o2 2 Living room 0
,1'5 3 3 Bathroom 1
Pucynok 3.61 — 3Mict Tabnuini «roomsy»
Properties |El Data| 5 ER Diagram mloci

sA
scheduler |ex

“schedule_id 7 |&room_id | ™light_status | 9 scheduled_time ~[®status

1 1 19 0  2023-05-12 00:38:00
2 | 2 20 1 2023-05-12 16:03:00
3 | 3 20 0 2023-05-17 13:15:00
4 | 4 30 1 2023-05-21 19:00:00
5 | 5 307 0 2023-05-2121:00:00
6 | 6 1o 1 2023-05-23 07:00:00

Pucynok 3.62 — 3mict Tabnuii «scheduler»

history el

Hhistory_.id ¥ |&room_id ~|'*light_status "oscheduled_time -

1E
2023-01-01 07:00:00
2023-01-01 15:00:00

16
2

26

e ol
[ B S
[ e T R o Y

3E

Pucynok 3.63 — 3micT Tabnuui «history»

Taxox A CIPOIEHHST TECTYBAaHHS Ta MEPEBIPKH MPAIe3aaTHOCTI CUCTEMH
Oy710 po3po0IEHO EMYIIATOP, 30BHIINTHIN BUTJIS IKOTO MOKa3aHO HA PUCYHKY 3.64.
Kon emynsitopy (¢aitn «index.html» o 3Haxomuthes y namii «backend > public >
emulator») npegocrasieHo y Jlictunry 3.6 6e3 ypaxyBaHHS CTHIIIB.

3a CBOEIO CYTTIO, €MYJSTOp — II€ 1HCTPYMEHT, IO JO03BOJISIE IMITYBaTu

nporpaMHe a0o amapaTHe 3a0e3ledyeHHs Ha 1HMINA TIaTGopMi, JA03BOJISIIOUN



PO3pOOHHMKAM TECTYBAaTH CBOi MPOTpaMH, HE MOKJIAAAI0UNCh Ha (aKTUYIHE I[iIJThOBE
armapaTHE Yd IPOrpaMHe CepeOBHIIIE.

VY HamoMy BHUIAAKy MH MAaEMO CHCTEMY PO3YMHOTO OCBITJICHHS, IO
CKJIaJIa€ThCsl 13 4X KiMHAT (TOOTO 4 JaMIouyku). SIKIIO CBITJIO YBIMKHEHE — TO

JaMIOYKa Ma€ MoMapaHyeBUi KOJip, SIKIIO BBUMKHEHE — TO CIPHIA.

O JuliaGood/diploma-j-kuzm X @ Emulator X | # Smart Light X |+ Q -
C B8 @ httpy//localhost:8080/emulator/ B0 @ 9
Kitchen Living room Bathroom Bedroom

Pucynok 3.64 — EMynsTop cucTeMu OCBITIICHHS

Jlictunr 3.6 — CKpUIIT eMYIATOPY

<!DOCTYPE html>
<html lang="en">

<head>
<meta charset="UTF-8">
<meta http-equiv="X-UA-Compatible" content="IE=edge">
<meta name="viewport"
content="width=device-width, initial-scale=1.0">
<title>Emulator</title>
</head>

<body>
<div id="rooms-render"></div>
</body>

<script>
const socket = new WebSocket ('ws://localhost:8080"'");

function getBulb(color) {

return “<svg>..</svg>";

function getBulbDiv (room) {
const isLightOn = room.lightStatus;



const bulbColor = isLightOn ? '#£f£f4600' : '#d1d3d';

return "<div class="room">
<div class="room-name">${room.roomName}</div>

<div class="room-bulb ${isLightOn ? "on":""}">
${getBulb (bulbColor) }
</div>
</div>";

}

const roomsDiv = document.getElementById('rooms-render');

const bulbsDiv = {};

socket.addEventListener ('message’', function (event) {

console.log(event.data);
const data = JSON.parse (event.data);

if (data && Array.isArray(data.rooms)) {

data.rooms.forEach((room) => {

bulbsDiv[room.roomId] = getBulbDiv (room) ;

}) s

} else {

const room = data;
bulbsDiv[room.roomId] = getBulbDiv (room) ;

}

roomsDiv.innerHTML = “<div class="rooms">

S{Object.values (bulbsDiv) .join('"')}
</div>";
}) g
</script>

</html>

3.3 HanaromkeHHs anapaTHOTO KOMILIEKCY CUCTEMH

Ha pucynky 3.65 300pa’k€HO NPUHLMIIOBY CXEMY anapaTHOTO KOMILUIEKCY

CUCTEMU (CXEMAaTHYHO TIOKA3aHO K MIKPOKOHTPOJIEP, PEie MOIYJIb Ta 4 TaMIIOYKU

MOBUHHI OYTHU MiAKIIOYEHI OJUH JI0 OJTHOTO).
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Pucynox 3.65 — Cxema miAKII04eHHS anapaTHOi YaCTUHHU CUCTEMU

BukopuctoByoun 10 cxemy, MIJKIIOYAEMO BCl KOMIUIEKTYIOUl CHCTEMH
pazoM. Ham 3HamoOuthcs: matponu s jgammouok (light bulb socket/fixture),
makeTHa Tiata (breadboard), wopuuii Ta 4depBOHUU Kabellb, a TOYHIIIE TOHKI
npooja (red and black copper wiring), Bunka (plug), 3'enHyBanibH1 IpoTH «Mama-

tato» (male-female jumper wires), Ta Ge3nocepeTHLO caM MIKPOKOHTPOJIEP 1 MIKPO
USB kabens (micro USB cable).

)

Pucynok 3.66 —  AmapatHi = KOMIUIEKTYHYl  CHUCTEMH

MIiKpOKOHTpOJIEp BCTAHOBIIIOETHCS Ha MAKETHY IUIATYy Ta MiAKIIOYAE€THCS
(3’eaHYy€ETHCS) 4O pelie MOIYJIIO 3a JIOMOMOTOK JPOTIB «MaMa-Tato». YepBOHUIMA
KOJIIP TIPOBOJy BHUKOPHUCTOBYEMO JJIsi JKUBJICHHS, a YOPHUU — JUISI 3a3€MJICHHSI.

[TinkarouaeMo iX y BIATOBIIHI JUIS I[HOTO MIHM:



GND — Big cioBa «groundy, 1110 03HAYAE «3a3EMIICHHS»;

VIN — Big anri. «voltage inputy», y nepekiaai 03Havyae «BXiJIHA HAPYTay,

VCC — anr. «voltage collector supply», «Hampyra >KUBJICHHS KOJIEKTOPay.

JIJ1st TaMYIIOuoK Y MiKpOKOHTpoJiepi Oysio 0OpaHO HACTYIIHI MiHU (KOHTAKTH):
D14, D27, D26, D25. 1Ii KOHTaKTH MIIKIOYAEMO [0 BIAMOBIZHOIO BXI1JHOTO
Kepytodoro curHainy pene moxymto (IN — input control signal). YKoBtmii kodip
MIPOBOIY — JIJISl TIEPIIOT JTAMIIOYKH, KIMHATH «KYXHSD»; 3€JICHHIA TTPOBIJT — JAJIsL APYTO1
JAMITOYKH, KIMHaTH «living roomy»; CHHINM — JJI1 BaHHOI KIMHaTH «bathroomy;

dbioneroBuii — 11 KiMHaTH «bedroomy (crianmbHs).

Pucynok 3.67 — IligkirodeHHS MIKpPOKOHTPOJEPY JI0 pelieé MO0

BukopucroBytoun dopHMI Ta dYepBOHUN Kabenb (TOHKI IPOBOJA)
MIJKII0YAEMO peJie MOAYJb O BUJIKM Ta TMATPOHIB, Y SKI OyayTh BKpYy4YyBaTHCS
JamMmodku (mo cxemi mo Oyna 300pakeHa BHUIIE Ha pUCYHKY 3.65). I moTiM cam
MIKPOKOHTpPOJIEp MiJKIIOYaEMO A0 KOMIT toTepy 3a ponomororo USB. Pesynbrar

HIAKIIOYEHHS yCiX anapaTHUX KOMIIEKTYIOUMX CUCTEMHM MOKa3aHo Ha puc. 3.69.



Pucynox 3.68 — [ligknroueHHs TAaTPOHIB JI0 PEJIe MOMYITIO

Pucynok 3.69 — Pe3ynbTat niKIr04eHHS BCIX anapaTHUX KOMIUIEKTYIOUNX

3.3.1 HanamryBaHHS! MIKPOKOHTPOJIEPY

Ak Bxke OyJo CKazaHO Yy TMOMNEPEIHbOMY IMiAPO3JLI, MIKPOKOHTPOJEP
MIJKJII0YAEMO JI0 KOMIT'I0Tepy 3a jomnomororo micro-USB kaGemro. Jlami Tpeba
3aBaHTAXUTH (CKauaTH) CrieniaibHi apaiBepu. S 3aBanTaxkuiia ix 3 ogimiitHoro Beo-
caiity st OS Windows (mocuiiaHHHS Ha BeO-CalT 3HAXOJUJIOCS B MaHYyallbHii

THCTPYKIIii, III0 BXOAUJIA IO MIKPOKOHTPOJIEPY):

https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads



https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads

‘g’ SILICON LABS Products v Applications v Ecosystems v Resources v Company v
A // Developers // USB to UART Bridge VCP Drivers

OVERVIEW DOWNLOADS TECHDOCS COMMUNITY & SUPPORT

Download and Install VCP Drivers

Downloads for Windows, Macintosh, Linux and Android below.

*Note: The Linux 3.x.x and 4.x.x version of the driver is maintained in the current Linux 3.x.x and 4.x.x tree at
www.kernel.org.

Software Downloads

Software (10) Software - 10

v11.2.0
10/21/2022
v6.0.2
10/26/2021

CP210x Universal Windows Driver

CP210x VCP Mac OSX Driver

Pucynoxk 3.70 — BeG-cTopinka a1 3aBaHTaXEHHS IpaiBepiB

Jani nepetinia y Windows Device Manager (mucrerdep mpHCTpOiB) Ta

BCTAHOBWJIA 1l ApaiiBepu (TIEperisHyJia anapaTHe 3a0e31eUeHHsT KOMIT I0Tepa).

B Update Drivers - CP2102 USB to UART Bridge Controller

Browse for drivers on your computer
Browse For Folder X
Search for drivers in this location: . .
| Selectthe folder that contains drivers for your hardware.
ChUsers\ulia\Documents

L]
B2 9 i R O R D 5 14 D

& Include subfolders « [ Desktop -
% arduino-ide_2.0.3_Windows_64bit
~ ™ CP210x_Universal_Windows_Driver
* am
% arméd
-
= n - Let me pick from a list - xb4
o Frn _ | * «B6
his list will show available dr| *
o ;‘:‘ category as the device ™ New folder
ll sof: % Documents
§ sod v‘ Downloads "
§ .
Su Stol
K= sys | Folder: CP210x_Universal_Windows_Driver
§ uni

e | |
Pucynok 3.71 — Beranosnenns apaiisepis y Windows Device Manager

[lepexonanacs, o apaiiBepu BcranoBuiucs Ta [1K 6aunts npuctpiid:

l-: LAFa'h! I'I"IIIIII..IUIL 221 F)

v i@ Ports (COM & LPT)

¥ Silicon Labs CP210x USB to UART Bridge (COM3)

= Print nueues

Pucynox 3.72 — [1oTpiOHi npaiiBepu BCTAaHOBJICHI



Binkpuna cepenoBumie po3poOku Arduino IDE, B HamamryBaHHSAX

BcranoBusia ESP32 (MeHemxep miat), motiM odpasia noTpioHy 1iaTy Ta mopr.

- SeIeCt Board

a

skeich feb25a.ino

Preferences

Ba
g [ Show files inside Sketches
Editor font size:
I]Ih Interface scale:
Theme:
ﬁr> Language:
Show verbose output during
Q

Compiler warnings
[ Verify code after upload
Auto save

-| [ Editor Quick Suggestions

Additional boards manager URLs: | busercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json a

14
& Automatic 100

Light (Arduino) v

English v~ (Reload required)
O compile (J upload

None

() @D

Pucynok 3.73 — Beranosnenns ESP32 y cepenosuiii Arduino IDE

E] BOARDS MANAGER sketch feb25a.ino
IS select Other Board and Port X
g Type:
— ey Select both a Board and a Port if you want to upload a sketch.
More "‘f If you only select a Board you will be able to compile, but not to upload your sketch.
L
BOARDS PORTS
IN
> : Q
g Arduin(
Boards DOIT ESP32 DEVKIT V1 v COMB3 Serial Port (USB) v
Q packagg
Arduino DOIT ESPduino32
More inf
354 DPU ESP32
(N
Dansuan o Show all ports
Arduin¢
= o
CANCEL
Boards
packagt
Arduino

Pucynoxk 3.74 — BuGip muiatu po3po6ku y cepenonuiii Arduino IDE

MiKpOKOHTpOJIEp BCTAHOBJICHO Ta HajamToBaHo. [lepexoanmo 10 ioro

pOrpaMyBaHHSI.

3.3.2 IIporpamyBaHHS MIKPOKOHTPOJIEPY

Jlauuii po3auT MOAUISETHCS HA 2 YaCTUHM: MIIKIIOYEHHS MIKPOKOHTPOJIEPY

10 mepexi Wi-Fi, Ta miakIIroueHHs] MIKpOKOHTPOJIEPY J0 CepBEpy 1 HaJIaIITyBaHHS

KOHTaKTiB. [loBHUI BuxigHuil koa HagaHo y Jlictunry 3.9 (Ha cTopinii 131).



3.3.2.1 IligxarodeHHS MIKpOKOHTpoJepy 10 mepexi Wi-Fi
[lepen TM sIKk IporpamMyBaTH MIKPOKOTPOJIEP Ta MIAKIIOYATH HOTO JI0 MEPEXi

Wi-Fi, npononyto po3rissHyTd pexumu poootu Wi-Fi mikpokontposepy ESP32.

Mikpoxontposnep ESP32 mintpumye mepexi Wi-Fi Ha yactorax 2,4 [Ti1 5
[T 1 moxe mparroBaTu sk Touka goctymy (Access Point), sik craniis (By301

Mepexi, Station), abo 1 SIK CTaHIIIA 1 SIK TOYKA JOCTYITY OJTHOYACHO.

o6 BcranoButn pexkum Wi-Fi, Tpeba BHUKOPHUCTOBYBaTH (PYHKIIIO

WiFi.mode() 1 sik apryMeHT niepeaTty MOTpiOHUN PExXUM:
WiFi.mode(WIFI_STA) — pexum «ctaniiis» (aHri. station mode).
WiFi.mode(WIFI_AP) — pexxum «Touka JocTymmy» (aHrii. access point mode).
WiFi.mode(WIFI_AP_STA) — pexuM «To4dKa JOCTYIY + CTaHIIis.

Pexxum cranuii (pucyHok 3.75): y ubomy pexxumi ESP32 minkmodaersest 10
icHyto4oi mepexi Wi-F1 sk kmientcbkuii npuctpiii. ESP32 nie sik xkmient Wi-Fi 1
MOKE MIAKIIOYATHCS J0 MapiipyTuzaropa abo touku noctyny (AP). Bin moxe
orpumartu [P-agpecy Big MapmipyTuszatopa Ta OTpUMAaTH IOCTYI 10 [HTepHETY abo
CIUIKYBAaTUCA 3 IHIIUMU TPUCTpOoSMH B Mepexi. Lleli pexum 3a3Buuai
BUKOPHUCTOBYETHCS, Kol ESP32 moTpiOHO miAKIIOUUTHCS 10 ICHYIOUOT MEPEKI JJIsI

JTOCTYMY JI0 PeCypciB abo 3B’S3KY 31 CIIyKOaMH.

9) ]

ESP32 Wi-Fi Client
STATION STATION

Pucynox 3.75 — ESP32 BcTaHOBNIEHU SIK CTaHIIISA



Pexxum Touku qoctyny (pucyHok 3.76): y mboMy pesxkumi ESP32 mie sik Touka
noctyrry Wi-Fi. ESP32 cTtBoproe BrmacHy mepexy Wi-Fi, mo mo3Bosise iHITHIM
MPUCTPOSIM (HampHKIaa, cMapTdoHaM abo KOMIT FOTepaM) IMiAKII0YATUCS 10 Hel.
ESP32 nie six mapmpyTtuzatop, Hagarouu |IP-agpecu miakmoueHum npuctposM. e
PEXUM KOPUCHUMN, KOJIA TpeOa CTBOPUTH JIOKATbHY MEPEXKY, 1€ MPUCTPOi MOXKYTh

crniKyBaTucs o6esnocepenubo 3 ESP32.

Wi-Fi Client

STATION
ESP32 Wi-Fi Client
Access Point STATION

Pucynox 3.76 — ESP32 BcTaHOBIEHUH SIK TOUKA JOCTYITY

Pexxum «Craniiis + Touka qoctymy» (pucyHok 3.77): el pexxum noeaHye B
co01 ogHoYacHO (PyHKIIT Touku poctyny Wi-Fi 1 kimenta Wi-Fi. ESP32 nie 1 sik
TOYKa JOCTYMY, IO JO3BOJSE IHIIMM MPUCTPOSIM MIAKIIOYATHCS J0 HBOTO, 1 SIK
KJIIEHT, OJAHOYACHO MIAKIIOYAIOUMCh 110 IcHyrouoi Mepexi Wi-Fi. Ileil pexum
KOPUCHUH, AKII0 TpeOa, o6 ESP32 nisiB sk MiCT M1 MPUCTPOSIMH, 1 TKITFOUCHUMHU

710 IOr0 TOYKH JIOCTYITy, Ta MPUCTPOSIMH B icHYr0Uiit Mepexi Wi-Fi.

.)))

Router
Access Point

Wi-Fi Client

ACCESS POINT + STATION STATION

Pucynok 3.77 — ESP32 BcTaHOBIEHHUIA SIK CTAHIIS + TOUKA TOCTYITY



VY nanil qumnioMmHIA poOoTi Oyne 3a1HCHIOBATHCS MPOrpaMyBaHHS MIKpPO-
KoHTposiepy ESP32, skuii 3Moske mpalfoBaTH SIK CTaHIIisl (By30JI MEPEXi), TOMY IO
BiH y Hallli CHUCTEMi PO3YMHOTO OCBITJICHHsS BUCTyHae y poyi KiieHTy. To X

nepexoanuMo 0e3nocepeaHbo 10 Horo mporpaMyBaHHs.

CepenoBumie po3podku Arduino IDE wmictuth pizHOMaHITHI BOyIOBaHI
OPUKJIATU Ta €CKi3u nans MikpokoHTpojepy ESP32, moctynm no sikux MokHA
oTpumMaTtH uepe3 MeHro «Daiiny > «[Ipukmagu» ("File" >"Examples"). Lli mpukinaan
€ IyZI0BOIO BiJIIIPABHOIO TOYKOIO JIJIsl HOBAUYKIB, SIKi BHBYAIOTh, SIK BUKOPHUCTOBYBATH
ESP32 3 Arduino IDE. JlaHi ecki3u HagaroTh 0a30Be PO3YMiHHS TOTO, K IPAIFOBATH
3 koHtaktamu GPIO ESP32, moxnuBoctsimu Wi-Fi, Bluetooth i T.1. Kopuctysaui
MOKYTbh 3MIHIOBATH 11i IPUKJIAAN BIAMOBIIHO A0 KOHKPETHUX BUMOT MPOEKTY abo

CTBOPIOBATH HOBI €CKI3U 3 HYJIS.

File Edit Sketch Tools Help HTTPUpdateServer >

New Sketch Ctrl+N 125 »

New Remote Sketch ~ Alt+Ctrl+N Keyboard »

Open... Ctr+0 LiquidCrystal >

Examples * LittleFs >

Close Ctri+W NetBIOS > FTM >

Save Ctrl+S Preferences » SimpleWiFiServer

Save As... Ctrl+Shift+S <D » WiFiAccessPoint

Preferences... Ctrl+Comma SD_MMC g WIFIElueToothSwitch
Servo > WiFiClient

Advanced 4 SimpleBLE > WiFiClientBasic

Quit Crl+Q SpP| » WiFiClientConnect

" SPIFFS > WiFiClientEnterprise

Stepper 4 WiFiClientEvents
TFT » WiFiClientStaticlP
Ticker » WiFilPve
Update > WiFiMulti
UsB > WiFiScan
WebServer 3 WiFiScanDualAntenna
WiFi > WiFiSmartConfig

VMBI mn b€ s s [ WiFiTalnat TaCarial

Pucynox 3.78 — BOynoBani npukianu mist ESP32 y cepenoBuiti Arduino IDE

JInst migKIroYeHHsT MiKpoKoHTpostepy 10 Mepexi Wi-Fi, sk ctaHiis, s Oyay
BUKOpUCTOBYBaTH eckiz WiFiScan. Amke mnepenx TUM SK  OAKIIOYATH
MikpokoHTpoJiep 10 Mepexi Wi-Fi, 6axkaHo «IpoCKaHyBaTH» MEPEKY, 1100 3HANTH

CBOIO Mepexy, cBiii poyrep. Came y mpukiaai WiFiScan mokasano, sk pooutu



ckanyBaHHs Mepexi Wi-Fi mo6nu3y Ta BigoOpakaTu iH(OpMAIIi0 PO HUX Ha

MOHITOpI MOCiI0BHOTO NopTy (Serial monitor).

Jlictunr 3.7 — ckanyBaHHs Ta nepersia goctynaux WiFi mepex:

#include "WiFi.h"

void setup ()

{
Serial.begin (115200) ;
(tvaira.free. fr)
WiFi.mode (WIFI STA);
WiFi.disconnect () ;
delay (100) ;
Serial.println ("Setup done") ;

}

void loop ()

{

Serial.println("Scan start");

// WiFi.scanNetworks returns the number of networks found.
int n = WiFi.scanNetworks () ;
Serial.println ("Scan done") ;

if (n == 0) {
Serial.println("no networks found");
} else {
Serial.print (n);
Serial.println (" networks found") ;
Serial.println("Nr | SSID | RSSI | CH | Encryption");
for (int 1 = 0; 1 < n; ++1i) {

// Print SSID and RSSI for each network found
(randomnerdtutorials.com) Serial.printf ("%$2d", i +

1);

Serial.print ("™ | ");

Serial.printf ("%$-32.32s", WiFi.SSID(i).c_str());
Serial.print (" | ");

Serial.printf ("%$4d", WiFi.RSSI(i));
Serial.print (" | ");

Serial.printf ("%$2d", WiFi.channel (1))
Serial.print ("™ | ");

switch (WiFi.encryptionType (1))

{

case WIFI AUTH OPEN:
Serial.print ("open");
break;

case WIFI AUTH WEP:
Serial.print ("WEP");
break;

case WIFI AUTH WPA PSK:
Serial.print ("WPA");
break;

case WIFI AUTH WPA2 PSK:
Serial.print ("WPA2") ;
break;

case WIFI AUTH WPA WPA2 PSK:
Serial.print ("WPA+WPA2") ;
break;

case WIFI AUTH WPAZ2 ENTERPRISE:
Serial.print ("WPA2-EAP");


http://tvaira.free.fr/esp8266/nodemcu-lolin-esp8266.html
http://tvaira.free.fr/esp8266/nodemcu-lolin-esp8266.html
https://randomnerdtutorials.com/esp32-useful-wi-fi-functions-arduino/
https://randomnerdtutorials.com/esp32-useful-wi-fi-functions-arduino/

break;

case WIFI AUTH WPA3 PSK:
Serial.print ("WPA3");
break;

case WIFI AUTH WPA2 WPA3 PSK:
Serial.print ("WPA2+WPA3") ;
break;

case WIFI AUTH WAPI PSK:
Serial.print ("WAPI");
break;

default:
Serial.print ("unknown") ;

1

Serial.println();

delay (10);

}
}

Serial.println("");

// Delete the scan result to free memory for code below.
WiFi.scanDelete();

// Wait a bit before scanning again.

delay (5000) ;

Hartuckaro knonky "3aBantaxenns" ("Upload") Ta uekaro qekiibka CEKyH/I,
MOKM KOJI KOMITUTIOETHCSI Ta 3aBaHTAXYye€Tbcd Yy IUiaTy. Bimkpupato BikHO Serial
Monitor (mocmimoBHoro COM-nopTy) Ta HaJAIITOBYIO MIBUAKICTh TIepeiadi JaHuX
Ha 115 200 6oa. I nani Ha camiii mati po3pooku (ESP32 DEVKIT v1) natuckato
kHorniky «EN» (Enable), 1 micnst woro Oauy mepexi, noctymui s ESP32. Ha

Pucynky 3.79 noka3aHo cniucok Mepex, cepell SKux Mo€ro € « VK-WIFIy.

WiFiScan.ino README.md
6 #include "WiFi.h"
7
8 void setup()
9 |
10 Serial.begin(115200);

Output  Serial Monitor X

-57 10 WERZ

-69 1 WPAZ

Pucynox 3.79 — Criucok mepex nqoctymuux aist ESP32



[Tinkmountu mikpokoHntposnep ESP32 no meBHoi mepexi Wi-Fi gk By3on
MepexXi (PeKHM «CTaHIlis») TOCUTH MpocTo: Tpeba 3uatu ii SSID (ToO6To Ha3By,

Service Set Identifier) Ta mapons. Lli nani Tpeba nepenatu y SKoCTi apryMeHTIB y

dbynkuiro WiFi.begin("SSID", "Password").

Jlictunr 3.8 — [TigkIr0ueHHS MIKpOKOHTpOJIepy 10 mepesxi Wi-Fi

#include <WiFi.h>
const char* ssid = "VK-WIFI";

const char* password = "wifi password";

void setup () {

Serial.begin(115200)

delay (10);

// We start by connecting to a WiFi network

WiFi.mode (WIFI STA) ;

Serial.println();

Serial.println();

Serial.print ("Connecting to ");

Serial.println(ssid) ;

WiFi.begin(ssid, password) ;

while (WiFi.status() != WL CONNECTED) {
delay (500) ;
Serial.print(".");

}

Serial.println("");

Serial.println ("WiFi connected.");

(www.geekstips.com)

VY Koji cTBOPIOIO 3MiHHI (KOHCTaHTH) ssid 1 password, 1110 MICTATbh Ha3BY 1
MapoJib MEpexi, 0 sIKO1 s Xouy miakiarouutucs. [loTiM, o060 MiAKITIOYATHCS 10
Mepexi, Kopuctyrocs BOymoBaHow (QyHkiiero WiFibegin(), B sAKky mnepenaio
apryment SSID mepexi Ta ii maposis. Konu ESP32 miaxmountbes g0 mepexi Wi-
Fi, To ma Serial Monitor Oyne BimoOpaxkarucs nosigmomieHHs «Wi-Fi connectedy,

110 B nepeksiazi ozHavae « Wi-Fi migkmtoueHoy.


https://www.geekstips.com/esp8266-arduino-tutorial-iot-code-example/
https://www.geekstips.com/esp8266-arduino-tutorial-iot-code-example/

10 Serial.begin(1152€0);
y(1e);
ode(WIFI_STA);
rintln();
ntln();
rint("Connecting to ");

16 Serial.println(ssid);

WiFi.begin(ssid, password);

20 while (WiFi.status() != WL_CONNECTED) {

Output  Serial Monitor X

|
Pucynox 3.80 — [Tigxmrouenns ESP32 no mepexi Wi-Fi

3.3.2.2 IligxirovyeHHs MIKPOKOHTPOJIEPY JI0 CEpBEpy Ta HalalllTyBaHHS
KOHTAKTiB TIJIaTH

JIJist IKITI0UeHHS MIKPOKOHTPOJIEPY 10 cepBepy, 51 Oyay BUKOPUCTOBYBATH
nonyJsipHy 010mi0Teky <WebSocketsClient.h>, sika 3a06e3neuye QyHKIIOHATBHICTh
WebSocket kiienTa, Ta 103BOJISIE MIKPOKOHTpOJIEpY BcTaHoBIoBaTH WebSocket
3’eqHaHHs 1 crouikyBatucs 3 WebSocket cepBepamu  (ToOTO  J03BOIISIE
BCTAHOBJIIOBATH 3’ €HAHHS 3 cepBepoM depe3 WebSocket mporokod).

[Ilo6 mouath BUKOPHUCTOBYBAaTH O010J110TEKy, TpeOa CTBOPUTH EK3EMILIAP
kinacy WebSocketsClient. (Y Moemy Ko 1€ WebSocketsClient webSocket;).

Jns o6pobku WebSocket momiit Tpeba 3acTocoByBaTH OOpPOOHUKM TMOIIN
(event handlers), Taki sk webSocket.onOpen(), webSocket.onMessage(),
webSocket.onClose() 1 webSocket.onError(). Ili 0oOpoOHHMKH JTO3BOJSIOTH
BU3HAUYaTU MOBEIHKY I/ 4Yac BCTaHOBJIEHHs 3’enHaHHs WebSocket, oTpumManHs
MOBIJIOMJICHb, 3aKPHUTTS 3’€IHAHHS Ta BHUHUKHECHHS ITOMMJIOK BiamoBigHO. Jlis
o0poOku mnomid Tpeda Bukiaukatu webSocket.loop() y dynkuii loop(). s
iHimiamizamii Ta 3amycky kiieHta WebSocket BuKOpHCTOBYEThCS —(PYHKIISA
webSocket.begin(). A o0 HaacwiaTh TOBIAOMIIGHHS Ha cepBep, Tpeda
BukopucToBatu Ppynkitiro webSocket.send() abo webSocket.sendPing().

[Ilo6 kepyBaTh  3OBHIMIHIMA  TMPUCTPOSMH,  MIJKIIOUYCHUMH  JO



MIKPOKOHTpOJIepY (y HaIloMy BHUITQJIKy 1€ JJAMIIOYKH), Ta MaHIMYJIOBAaTU PiBHEM
HAIpyTrd 3a3HAYEHOTO KOHTAKTy Ha IuiaTi, Tpeba BUKOPUCTOBBATH BOYAOBaHI
¢bynkuii pinMode() Ta digital Write() BiamnoBiiHo.

®Oyukiis pinMode() BUKOpHUCTOBYETHCS JUTsSl HATAINTYBAHHS PEXKHMY ITEBHOTO
KOHTakTy (IiHYy, BiI aHIJ. «pin») HaA IUIaTi, BKa3yloud, Yu Oyae BIH
BUKOPHCTOBYBATHCS K BXi ur Buxia. DyHKIIisg npuiiMae 2 mapaMmeTpu: pin i mode.

1) pin: HOMep KOHTaKTy, SIKHi MOTpiOHO HajamTyBaTH. L{e MoKHaA BKazatu
Ak e gyucno (Hampukiad, 14, 27, 26, 25) abo 3a JAOMOMOTOIO TOMEPETHBO
BU3Ha4YeHUX MiTOK KOHTaKTiB (predefined pin labels). Y Mmoemy kozi 11e «bulbPiny.

2) mode: pexuM, SIKAN MOTPIOHO BCTAHOBHUTH JUTS MiHY (111 KOHTAKTY). Lle
MO’Ke OyTH OJlHa 3 IBOX KOHCTaHT:

INPUT: HamamroBye KOHTaKT SIK BX1J, IO JIO3BOJISIE 3UMTYBAaTH PIBEHb
HaIPYTH, 1110 TI0JIA€THCS HAa KOHTAKT.

OUTPUT: koH(}irypy€e KOHTAKT SIK BUX1, 110 JO3BOJISIE BCTAHOBUTH PI1BEHb
HAIPYTH JJI1 KEPYBaHHS 30BHIIIHIMU IPUCTPOSIMU, MIAKITIOYEHUMHU O KOHTAKTY.

Oyuxiris digitalWrite() BUKOPHCTOBYETHCS /17151 BCTAHOBJICHHS PIBHS HAPYTH
MEBHOTO KOHTAKTY Ha Tuiati. OyHKIis npuiiMae 2 mapaMmeTpu: pin i1 value.

1) pin: HOMep KOHTaKTy, IKUM TpeOa KepyBaTH. Bka3yeThCsl K IiJie YUCIIO
a00 3a JOIMOMOTrOI0 TOIepeIHFO BU3HAUEeHNX M03Ha4oK (predefined pin labels).

2) value: piBeHb HanpyTH, IKUH MOTPIOHO TOJATH HA KOHTAKT. Lle Moke OyTH
OJTHA 3 IBOX KOHCTAHT:

HIGH: BcranoBmioe uis KOHTaKkTy JoriyHuil piBeHb Hanpyru HIGH
(Bucokwuit), 3a3Bu4ail 5 B Ha OG11bIIOCTI TIAT.

LOW: BcTaHOBiIOE Ui KOHTAKTYy JIOTIYHMM piBeHb Hanpyru LOW
(am3bkwuit), 3a3Buuaii 0 B abo 3azemnenns (ground).

Hwxue y Jlictunary 3.9 Hagano NOBHUN BUX1IHUM KO MIKPOKOHTPOJIEPY.

Jlictunr 3.9 — [ToBHUI porpaMHUiA KOJ1 MIKPOKOHTPOJIEPY

#include <WiFi.h>
#include <WebSocketsClient.h>

#include <ArduinoJson.h>



const char* ssid = "VK-WIFI";

const char* password = "wifi-password";

// Initialize the WebSocket client
WebSocketsClient webSocket;

void handleWebSocketEvent (WStype t type, uint8 t* payload, size t
length) {
switch (type) {

case WStype DISCONNECTED:
Serial.println("Disconnected from websockets server");
break;

case WStype CONNECTED:
Serial.println("Connected to websockets server");
break;

case WStype TEXT:
Serial.print ("Received message: ");

Serial.println((char*)payload);

// Parse the JSON message
DynamicJsonDocument json (1024) ;
DeserializationError error = deserializedson (json,
payload) ;
if (error) {
Serial.print (F("deserializedson () failed: ")),
Serial.println(error.c str());
return;
}
// Check if this is a first connection.
// In this case we should consider the payload as an array
in order to update the initial status of the bulbs
bool isFirstConnection =
json["firstConnection"] .as<bool> () ;
if (isFirstConnection) {
// Iterate through the array and update the pins
for (JsonVariant value : Json["rooms"].as<JsonArray>()) {
// Update the pinMode, analogWrite, and digitalWrite
values for the current pin

updateBulb (value.as<JdsonObject>()) ;



}
} else {

// Handle a non-array payload

// Update the pinMode, analogWrite, and digitalWrite

values for the single pin
updateBulb (json.as<JsonObject>()) ;
}

break;

}
void updateBulb (JsonObject data) {

int bulbPin = data["bulbPin"].as<int>();

int lightStatus = data["lightStatus"].as<int>();

if (bulbPin > 0) {
pinMode (bulbPin, OUTPUT) ;
Serial.print ("bulbPin: ");
Serial.println (bulbPin);

digitalWrite (bulbPin, lightStatus ? LOW
Serial.print ("lightStatus: ");
Serial.println(lightStatus);

}
void setup() {
// Initialize the serial port

Serial.begin(115200);

// Connect to the Wi-Fi network
WiFi.begin(ssid, password);
while (WiFi.status() != WL CONNECTED) ({
delay (1000) ;
Serial.println("Connecting to Wi-Fi...");

}

Serial.println("Connected to Wi-Fi");

// Connect to the remote WebSocket server
webSocket.begin("192.168.1.178", 8080, "/",

webSocket.onEvent (handleWebSocketEvent) ;

Serial.println("WebSocket client started");

HIGH) ;

"WS") .
14



void loop () {
// Handle incoming WebSocket messages

webSocket.loop () ;

// Send a ping message to the server every 10 seconds to keep
the connection alive
static unsigned long pingTime = millis();
if (millis() - pingTime > 10000) {
webSocket.sendPing () ;

pingTime = millis();

3.4 BucHOBKH 32 po3aiIoM

Y na"noMmy po3nauii OyJ0 YCHIITHO peanti30BaHO I1HTEJIEKTYalbHY CHCTEMY
OCBITJIEHHS. 30KpeMa OyJI0 BUKOHAHO MPOEKTYBaHHS Ta MOJEIIOBAHHS CHUCTEMH,
3p0o0JIECHO Ta JEeTalbHO OINKCAHO KOHLENTYyalbHYy (3arajibHy) CXeMmy poOoTu
cuctemu, nooynosano UML miarpamu, 300pakeHO IPUHITUIIOBY CXEMY arapaTHOro
KOMIUIEKCY CHUCTEMH. 3M1MCHEHO MpOTpaMHy peasi3allil0 MPOEKTY: CTBOPEHO
iHTepdeic KopucTyBauya, 3almporpaMoOBaHO CEPBEPHY YaCTUHY BeO-I0JaTKY,
po3pobiieHo 0a3y MaHWX Ta HAIIOBHEHO ii JaHUMH. byso HajmaromkeHo anapaTHUM
KOMIUIEKC CUCTEMU: 3’ €IHAHO YC1 KOMIUIEKTYIOU1 CHCTEMH Pa3oM, 3allpOTrPaMOBaHO
MIKPOKOHTpPOJIEp, 30KpeMa IMAKIUYeHO Horo go Mmepexi Wi-Fi, BcTtaHoBiIeHO
3’€JHAHHS 3 CEPBEPOM, 3/IIMCHEHO HAJAIITYBAHHS KOHTAKTIB MyaTu. Takox Oyio
MPOBEICHO TECTyBaHHSA CHUCTeMH. J[JIs1 CIHpOINEHHS TECTYBaHHS Ta MEPEeBIPKU

Mpare3aTHOCTI CUCTEMH OYJIO PO3POOJIEHO EMYJIISTOP.



BHUCHOBKU

VY mporieci BUKOHAHHS Ta HAITMCAHHS KBaTIMiKaIiiHOT OaKaiaBpCchKOi pOOOTH
Oy70 37iCHEHO ACTALHUIA OTJIST MpeaIMeTHO1 o0sacTi. BiH BHSIBUB MOIIIBHICT
3aCTOCYBaHHS aBTOMATUYHOIO KEpPYBaHHSA OCBITJICHHSIM 4Ye€pe3 MOKJIMBICTD
€HEPro3aoliaPKeHHs, EKOHOMIYHOI BUTOJU Ta 3pYYHOCTI JIJIsi KOPUCTYBAUIB.

3i0paHo Ta MpoaHali30BaHO 1H(OPMAIIIO MPO I1HTEIEKTyaJlbHI CHUCTEMH,
30KpemMa PO CUCTEMU PO3YMHOT0 OYJIMHKY Ta MiJICUCTEMHU OCBITIICHHs. BusiBieHo,
10 po3pOoOKa BJIACHOI 1HTEJIEKTYaIbHOI CUCTEMHU OCBITJIEHHS € JOLUIBHOIO, a TEMA
aKTyaJbHOIO. Byl0 BHM3HAa4€HO OCHOBHI BUMOTHM Ta (DYHKIII CHCTEMH, a caMe
po3poOKka BeO-3aCTOCYHKY Ha 0a3i TPUIIAPOBOiI KIIIEHT-CEPBEPHOI apXITEKTYypH 3
MO>KJIMBICTIO MOHITOPHHIY CTaHy Ta KEpyBaHHSAM IPHUCTPOSIMU OCBITJIEHHS 4epe3
MIKPOKOHTPOJIEPHY CUCTEMY Y JIOKaIbHIN O€3pOTOBINA MEPEXi.

[IporpamHo-anapaTHuii KOMILIEKC OyJIO 3alPOEKTOBAHO, 3aIIPOrPaMOBAHO Ta
YCHIIIHO peali30BaHoO, IO Y MIJICYMKY MH MaeMO CHCTeMy 3 iHTepdeiicom
KOpHCTyBaua y Be0-3aCTOCYHKY Ta MOXJIMBICTIO kepyBaHHs [oT mpuctposimu Ha
MPUKIIAJII MJICUCTEMH OCBITJICHHS.

Jlanui nporpaMHoO-anapaTHUM MPOAYKT MOKE BUKOPUCTOBYBATHUCS HE JIUILIE
JUIsl BIACHOTO OynuHKY. 1 MOKHA BIpOBA/KyBaTH y TPOMAJChKi, HaBYAIbHI,
aJMIHICTpaTHBHI 1 BHUPOOHMYI TMPHUMIIIEHHA. BHpoBamkeHHS I1HTEIEKTyalIbHOI
CUCTEMH OCBITJICHHSI 3HAUYHO BIUIMBAa€ Ha EHEProz0epekeHHs. 3acTOCOBYIOUU
eHepro3oepiraroyi METOIU 3a JIOTMIOMOT'0K0 CUCTEMH PO3YMHOTO OCBITJICHHSI, MOYKHA
JOCSTTA 3HAYHOI EKOHOMII eHeprii 3a paxyHOK 3MEHIIEHHS HemoTpiOHOTO
BUKOPUCTaHHS OCBITJICHHS Ta ONTHUMI3allli CIIOKUBAHHS €Heprii. A e He TUIbKU
3MEHIIYE PaxXyHKH 3a EJIEKTPOCHEPrilo, ajie W 3HUXKYE 3arajlbHUil TOMUT Ha

CHEPropecypcH.
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JIOIATKU

Jlopatox A (er.knutd.edu.ua) Buxigauii Koa mporpamu

// file backend/app/index.js

const constants = require('./constants')
const express = require ('express');
const http = require('http');

const bodyParse = require ('body-parser');

const cors = require('cors');
const scheduleController = require('./controllers/ScheduleController"');
const roomController = require('./controllers/RoomController');
const historyController = require('./controllers/HistoryController');
const statsController = require('./controllers/StatsController');
const schedulerService = require('./services/SchedulerService');
const wsService = require('./services/WsService');
const databaseService = require('./services/DatabaseService');
const corsOptions = {

origin: '*!

}r

const app = express();
app.use (cors (corsOptions)) ;
app.use (bodyParse.json()) ;

app.use (express.static ('public'))

const router = express.Router();

app.use('/api', router);

// Create DB connection

const db = databaseService.createConnection();

// Controllers

router.get ('/schedules', scheduleController.getSchedules (db)) ;

router.get ('/schedules/:scheduleId"',
scheduleController.getSchedule (db)) ;

router.post ('/schedules', scheduleController.addSchedule (db)) ;

router.put ('/schedules/:schedulelId"',
scheduleController.editSchedule (db)) ;

router.delete ('/schedules/:scheduleId',
scheduleController.deleteSchedule (db)) ;

router.post ('/history', historyController.getHistory (db)):;


https://er.knutd.edu.ua/bitstream/123456789/21047/1/Dyplom123_StatsenkoV_Osypenko.pdf




