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3 HaBuaJabHOI AucuuiIinn: ITPOI'PAMHO-AITIAPATHI 3ACOBUA
INTERNET-PEYEN
CTyaeHT rpymnm: MT-41

1. Tema npoexTy: BUroToB/ICHHS OXOPOHHOI'0 MPUCTPOIO HA MIaTi Arduino
3 pukopuctanuaM aarunkis HC-SR501 I HC-SR04 ta BuBoaom

indopmanii Ha LCD nucrmuiei

2. JlaTa BUIavi 3aBIaHHA: 722> BepecHs 2025 p
3. TepMiH 31a4i KYPCOBOI0 MPOEKTY: ”15” rpygas 2025 p.
4. BuxiaHi 1aHi 10 NPOEKTY:

4.1. ITpoBecTu aHai3 IPEIMETHOI TaTy31 1 BUMOT (OIVIsi]] aHAJIOT'1B,
¢byHKIIOHATIBHI 1 He(PYHKIIIOHAIbHI BUMOTH).

4.2. Cknactu texHiune 3aBaanHs (T3) 3 nepenikom QyHKI1H, THTEPPEHCIB 1
oomexenn(auB. JIOJATOK A).

4.3 [Tixiobpatu BOM (Bill of Materials) /1711 BUKOHaHHS! TPOEKTY (JIUB.

JNOJATOK B).

4.4 Po3poOutu Tabnuito 3’ennanb miHiB (Pin Connection Table) Bukopuctanmx
KOMITOHEHTIB 17151 peamizaiiii npuctporo (nus. JJOJATOK B).

4.5 PeanizyBaTtu npomuBKy Ha Arduino (koMeHTapi B KOJIl, CTPYKTypa MPOEKTY,
BHUKOpHCTaH1 010110TE€KH).

4.6. 3poOUTH Ha MOHTAXHIH TUIaTI 6€3MMa€YHOr0 MOHTAXy MPOTOTUI
PO3p0o0IEeHOro MPUCTPOrO Ha 6asi Arduino.



4.7. IlpoBecTH HaJIAIUITYBaHH:, KaTiOpyBaHHS 1 TECTYBaHHS.

4.8. [TlinroryBaty KOPUCTYBAIbKY IHCTPYKIIiIO Ta TEXHIYHUM 3BIT (JIUB.
JNOLAATOKT).
5 IlepeJiik 000B’A3KOBUX IEMOHCTPALIHUX KPeCJIeHb:

5.1 IlpuHIIMNIOBa ENEKTPUYHA CXeMa i AKITIOUYeHHS
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BCTYII

Meta podoru:

Po3poOuTn  3rifHO  3ampoONOHOBAaHOI TEMHU  aNapaTHO-IPOrPaMHHIMA
npucTpiii Ha 6a31 Arduino, 1m0 peanizye 3aaHuid HaO1p QYHKIIIHM Ta MATOTyBaTH
3BIT 3 TEXHIKO-KOHCTPYKTOPCHKOIO JOKYMEHTAIEl0 Ta 1HCTPYKIIEH 3

eKCILTyaTarti.

AKTYyaJIbHICTh:

AKTYaJbHICTB IIi€] KypcOBOi pOOOTH OOTPYHTOBYETHCS BUCOKHUM MTOMTUTOM
Ha IHTErpamil0 amaparHoro Ta NPOrpaMHOro 3a0e3MEeUeHHS Yy CY4YacHUX
IHKCHEPHUX PIMICHHSIX, a TAaKOX 3POCTAIOYOI0 POJIII0 MIKPOKOHTPOJIEPHHUX

m1aTGopM y HaBYaJILHOMY MPOILIECi Ta 1IHIYCTPii.

e TexHosioriyHa Ta [H:XKeHepHa AKTYyaJIbHICTh

— IMommpenicts IoT (Internet of Things): Cyuachi cuctemu
aBTOMAaTHU3allli, MOHITOPUHTY Ta YIPABIIHHSI KPUTHYHO 3JI€KATh
B1Jl KOMITAKTHUX, EKOHOMIUYHUX Ta €HEProePEeKTUBHUX MPUCTPOIB.
[Tnardhopma Arduino € ne-pakTo cTaHIAAPTOM JIJIsl IITBUIKOTO
MPOTOTHUITYBAHHS Ta CTBOPEHHS IPUCTPOIB, IO B3AEMOIIIOTH 3
(bh13UYHUM CBITOM, 110 BIJIMOBIIA€E MI00ATBLHOMY TPEHIY PO3BHUTKY
InTepnery peueit;

—  Jlemokparu3anisi po3podku: Arduino, sk BiAKpuTa
(Open-Source) anapaTHo-nporpaMHa miargopma, 3Ha4HO 3HUKYE
MOPIr BXOAY ISl 1H)KEHEPI1B-ITOYaTKIBIIB Ta CIIPUSIE CTBOPEHHIO
iHHOBaI#. e no3BosIE 30CcepeuTHCS HA JIOTIIll TTPOEKTY Ta
(yHKIIIOHAJIBHOCTI, @ HE Ha HU3LKOPIBHEBOMY MPOTpaMyBaHHI Ta

CKJIQJHOMY arapaTHOMY JW3aliHi,



—  MikaucuunjiHapHuii xapakrep: Po3po0ka
anapaTrHO-IPOrpaMHOro MPUCTPOIO BUMArae IHTerpallii 3HaHb 3
CJIEKTPOHIKH, MpoTrpaMyBaHHs MikpokoHTposepis (C/C++), Teopii
KEepYBaHHs Ta NPOEKTyBaHHs 1HTEpPeiiciB. Lle 3a0e3neuye HaOyTTs
KOMILUTEKCHHUX 1HXCHEPHUX HABUUOK, SIK1 € KPUTUYHO BaKIIMBUMH
JUTSL TIpalieBaIaTyBaHHsA ¥ chepax poOOTOTEXHIKH, aBTOMATH3allii
Ta BOYJJOBaHUX CUCTEM;

o [lIpuxknanna ra IllpakTnyHa AKTyaJbHICTHh

— BupimeHHs KOHKpPeTHOI NpUKJIaAHOI 3aaa4i: PoGora He
00OMEXY€EThCSI TEOPETUUHUM aHAIII30M, a Iiepe10adyae CTBOPEHHS
MPALIOIYOro (PI3UYHOTO MPOTOTUITY (MOHITOPHHT TApaMETPIB,
aBTOMAaTH30BaHe yIpaBiIiHHA, 30ip nanux). Lle 6e3nocepeaHpo
JEMOHCTPYE 3/1aTHICTh aBTOPA MEPETBOPIOBATH TEOPETHYUHI 3HAHHS
Ha TPAKTUYHE 1HKEHEPHE PIllICHHS,

— ExonomiuHa epexTuBHicTh: Bukopucranus Arduino go3Bossie
CTBOPUTHU (PyHKII1OHATLHUN MPUCTPIN 3 MIHIMAJIbHUMHU BUTpaTaMu
Ha KOMIIOHEHTH Ta 4acoM po3poOku. Lle BaxkIMBHil aceKT aJis
IHHOBAIIMHUX CTApTaIliB Ta OCBITHIX MPOEKTIB;

—  MoxauBicTh M0AAABIIOr0 Po3BUTKY: Po3pobnenuit mpoToTur
CIIYTY€ HaJIHHOIO 0a3010 IS MOAAJIBIIOTO MacIlITa0yBaHHS,
MOJIEpHi3allii Ta Iepexoly Ha MPOMUCIIOB1 MIKPOKOHTPOJIEPH, 110
3a0e3reuye HayKOBY NEPCIEKTUBY ISl TUTIIOMHOI poOOTH UM

KoMepItiatizarii.

TakuM uYmHOM, PO3pOOKa amapaTHO-NPOrPAMHOTO TMPHUCTPOIO Ha Oasi
Arduino € cBO€YacHHMM, EKOHOMIYHO OOIPYHTOBAaHUM 1 BHUCOKONPAKTHUYHUM
JTOCHIDKCHHSIM, 1110 TO€JHY€ BHUBYEHHS CY4YaCHHMX amnaparHuX 3aco0iB Ta

(dhopMyBaHHS KITFOYOBHUX 1H)XCHEPHUX KOMITCTCHITIH.



1 OIS JUTEPATYPU/AHAJIOI'IB

1.1 Anaparno-nporpamua miargopma Arduino

Arduino — me Bigkputa (open-source) Tuiargopma Il CTBOPEHHS
MPOTOTUITIB  €JIEKTPOHHUX TPUCTPOIB, sKa 0a3yeTbcsi Ha MPOCTOMY ¥
BUKOPHCTaHHI amapaTHOMy Ta mporpaMHoMy 3abOesnedeHHi. [lmardopma
CKIamaeThes 3 (Pi3MuHOT IPYKOBAHOI MIaT (MIKpOKOHTpOJIEpa) Ta CEPEIOBHUIIA
po3poOku (IDE) nnst HanucaHHS KOLy.

[cTopist cTBOpEHHS:

[Ipoext Arduino OyB 3amouarkoBanuii y 2005 poui B IHcTHTYTI
npoekTyBaHHsl B3aemonii (Interaction Design Institute Ivrea) B micti IBpea,
Iramis. Moro 3acHoBHMKamu craau MacciMo Banmi (Massimo Banzi), JleBin
Kyaprinbec, Tom Iro, JI>xannyka Maptino Ta [leBin Memnic. OCHOBHOIO METOIO
CTBOpeHHs TwiaThopMu Oyiio 3a0e3MeUeHHs CTYICHTIB JCIICBUM Ta MPOCTUM
IHCTPYMEHTOM JUIsl CTBOPEHHSI 1HTEPAKTUBHUX MPOEKTIB, IKM O HE BHMaras
[JTMOOKUX 3HAHb Y CXEMOTEXHIIT.

[Ipuurau BUOOpPY miaatpopMmu:

Jlns maHoi kypcoBoi pobotu ob6bpano mary Arduino Uno R3, sxa
nobyoBaHa Ha 06a3i MikpokoHTponepa ATmega328P2. Ii momynspHicTh
3yMOBJICHAa HACTyTHUMU (haKTOpamHu:

JocrynHicTh: Hu3zbka BapTiCTh KOMIIOHEHTIB;
Kpocninargopmenicts: Cepenouiie po3poOku mnpairoe Ha Windows,
macOS Ta Linux;

e IIpocrora: 3pyunuii intepdeiic nporpamyBanns yepe3 USB 6e3
HEOOX1AHOCTI BUKOPUCTAHHS 30BHIIIHIX TPOrpamMaTropiB

e Bigkpura apxitektypa: Cxemu 1u1ar 3HaX0AsSThCS y BUIBHOMY JOCTYIII,
10 J03BOJISIE JIETKO 1HTETPYBaTH PI3HOMAHITHI JATYUKHU Ta MOIYJI;

1.2 Mogsa nporpamyBanns C++ ta cepenosuie Arduino IDE

[IporpamyBaHHS MIKPOKOHTpoOJiepa 3AIMCHIOEThCS MoBow C++.
CepenoBume po3poOku  Arduino IDE BHUKOpHCTOBYE creIiaabHHMA
cnporeHuit gianext (pperMBopk) i HazBoro Wiring.



®dpeiiMBopk — 11¢ Hal0lp TOTOBUX I1HCTPYMEHTIB, O010J110TEK,
malloHIB Ta TMpaBWI, SKUAW HaJlae CTPYKTYpy /I CTBOPEHHS
MPOrpamMHOTO 3a0e3MEUYEHHs, CIPOIIYIOYH Ta MPHUCKOPIOIYU TIPOIeC
po3poOku. Bin momomarae po3poOHMKAM YHUKHYTH HalWCAHHS
CTaHJAPTHOTO KOy 3 HYJIS, JO3BOJISIOYM 30CEPEAUTHCS Ha YHIKAJIbHIN
013Hec-noriul npoAyKry. PpeiiMBOPKHM BUKOPUCTOBYIOTHCS JJI PIZHHUX
THUITIB MTPOEKTIB, BKJIIOYAIOYU BeO, MOO1IBHI Ta IECKTOMHI JOJATKH.

C++ — 11e yHiBepcaJibHa MOBa MPOrpaMyBaHHs BUCOKOTO PiBHS,
sKa MATPUMY€E 00'€KTHO-OPIEHTOBAHY MapagurMy. B KOHTEKCTI po3poOKu
i Arduino, C++ no3Bosisie e(peKTUBHO KepyBaTH MaM'ITTIO
MIKpPOKOHTpOJIEpa Ta MPAIFOBATH 3 allapaTHUMH PETiCTpaMHu, 30epiraroun
MIPY IIHOMY 3PO3yMIJIUNA CHHTAKCHC.

ITporpama nnst Arduino Ha3zuBaeThest «ckeTuyeM» (sketch) 1 mae aB1 000OB'I3KOB1
byHKIII:

setup() — BUKOHYETHCS OIMH pa3 IpHU 3aITyCKy JUIsl HaJalllTyBaHHS
KOoH(ITYypaIllii MmiHiB;

loop() — BUKOHYETBCS HUKITYHO, PEATi3yl0Oud OCHOBHUI aJTOPUTM
pOOOTH MPUCTPOIO.



1.3 IlpuHuunu pod0TH BUKOPUCTAHUX CEHCOPIB

HMaruuk pyxy HC-SR501 (PIR Sensor). [lpuniun aii macwuBHOTO
iH(ppauepBoHoro naruuka (Passive Infrared Sensor) 0a3yeTbcs Ha BUSABIECHHI
3MiH 1H(QpPaYepBOHOTrO (TEMJIOBOT0) BUIPOMIHIOBaHHA. KokeH 00'ekT 13
TEMIIEpaTypor0  BUIIE  aOCOJNIOTHOTO  HYJAS  BUIPOMIHIOE  TEIUIO.
[TipoenekTpuuHM €IEMEHT BCEPE/IMHI JaTYMKa pearye Ha 3MiHy IHTCHCUBHOCTI
IIbOTO BUIIPOMIHIOBAaHHS TPH TEPEMIIIeHH] TEIUIoro o0'ekra (JIFOAMHH) yepes
CeKTOpH JiiH31 DpeHens, TeHepyoun eIeKTPUYHUN CUTrHaJI TPUBOTH.

YasTpaspykoBuii gartumk Biacrani HC-SR04. PoGora nmarumka
0a3yerbest Ha mpuHIUMi exosokarlii (SONAR). [Ipuctpiii ckimamaeTses 3 ABOX
I'€30€JIEMEHTIB: BUIPOMIHIOBaya Ta NpuiiMaya.

1. BunpomiHroBau reHepye MavyKky yabTPa3ByKOBHUX IMITYJIbCIB 4acTOTOO 40
KI'L;

2. 3ByKOBa XBWJIS BiTOMBAETHCSI BiJl TIEPEIIKOIM Ta TIOBEPTAETHCS HA3A] 10
[puimaua;

3. MikpOoKOHTpOJIEp BUMIPIOE Yac MPOXOKCHHS CUTHAITY 1 pO3PaXx0oBy€
BiJICTaHb.

Pinkoxpucraniuauii aucmiaein (LCD 1602) 3 12C. Jlns Bizyanizaiii
JaHUX BUKOPHCTAHO CUMBOJIBHUHN AUCIUICH Ha PiAKUX KpucTtanax. OCoONMHMBICTIO
naHoi peanizanii € Bukopuctanusa aganrepa [2C (Inter-Integrated Circuit). Leit
MIOCIIJOBHHUI TPOTOKOJ JTO3BOJISIE TIEpeaBaTy JaHi JIUIIEe 1O TBOX CUTHAIBHHUX
miHigsx (SDA Tta SCL), mo 3Ha4HO CHPOUIYE CXEMOTEXHIKY MPUCTPOIO
MOPIBHSHO 3 TTApAJICTbHUM T1IKITIOYCHHSIM.



2 TEXHIYHE 3ABJAHHA

2.1 Hassa po0otu

BurotoBneHHss OXOpOHHOrO MpUCTpor0 Ha Twiati  Arduino 3
BuxkopuctanasaMm naruukiB HC-SR501 I HC-SR04 Ta BuBomom iHdopmarlrii Ha

LCD nucrnen.
2.2 Mera podotu

BuroroButr OXOopoHHUH NpuCTpiil Ha miaari Arduino 3 BUKOPUCTAHHAM

narunkiB HC-SR501 I HC-SR04 Ta BuBonom indopmaiii Ha LCD aucmei.

2.3 3aBpaHHA

e (O3HAMOMUTHUCH 3 IHCTPYKIIEIO 10 MPAKTUYHOI POOOTH;

e (O3HaOMUTHUCH 13 IPUHIIUIIOBOIO €JIEKTPUYHOIO CXEMOIO OXOPOHHUMN
npuctporo Ha Arduino Uno;

e 3i0paTv Ha MOHTaXHI{ MIaTi HUPPOBY CXEMY OXOPOHHOTO MPUCTPOIO
3TiTHO €JIEKTPUYHOI MPUHIIUIIOBOT CXEMU

e Hanmucaru cketd po6oTu nmpuctporo Ha Arduino Uno;

2.4 TexHiuHi BUMOTH
e 5 B nmocriitHOTrO CTpyMY;
e Arduino Uno R3;
e Breadboard (6e3maiikoBa MakeTHa TUIaTa);
e LCD nucnneit 1602 3 12C moaynewm;
e CaiTnomionu: 3eneHuii, YepBOHUIL;
e HC-SR501;
e HC-SR04;
e Pesucropu 220 Owm;



e [I'e303ymep — mJig 3ByKOBOTO CUTHAILY;

e 3’eqHYBaJIbHI MPOBITHUKH TUITY «TaTO-TATO» Ta «TaTO-Mamay.

2.5 OuikyBaHuii pe3yabTar

Anroput™M poOOTH OXOPOHHOI CHCTEMH 0a3yeThCs Ha Oe3nmepepBHOMY
MOHITOPUHTY  30HM  BIANOBIJAJIBHOCTI 32  JOMNOMOIOK  IAaCHBHOIO
iH(ppauepBoHoro maruymka pyxy (HC-SR501). ¥V gweproBomy pexumi mpuCTpiid
nepedyBae B CTaHI CIIOKOK: aKTUBHUM 3eJieHui cBiTionion, a Ha LCD-aucrei
BiloOpakaeThCsd TMOBiAOMIIEHHS Tipo Oe3neky. I[lpu dikcamii TeniaoBoro
BUIPOMIHIOBAHHS BiJI PyXOMOTO 00’€KTa MIKPOKOHTPOJIEp MHUTTEBO AKTHUBYE
pexum  «TpuBora»: BMHKA€eTbCS YEPBOHUM CBITJIONIOA Ta 3BYKOBUU
omosimyBad, a yiasrpa3BykoBuii cencop (HC-SR04) Bumipioe TOUHY BiJICTaHb
10 o0'ekTa, BUBOASYM If0 1HGOpPMAIlI0 Ha €KpaH y peanbHOoMy daci. Ilicis

IMPUIIMHCHHSA PYyXY CUCTECMa aBTOMATUYHO ITOBCPTAETHCA Y PCIKUM O‘-IiKyBaHHSI.



3 AITAPATHA YACTHUHA
3.1 Iixdip BOM

BOM (ckopouenns Bix Bill of Materials)- ne cmucox
MaTepiaiaiB 1 KOMIIOHEHTIB, MOTPIOHUX ISl CKJIaJaHHS MPUCTPOIO
ab0 BUTOTOBJICHHSI BUPOOY, SIKUI MOKE MIPEICTABICHUMN K TaOIUIs

BCIX JeTaJIeH, K1 TOTPIOHO JIJIST IPOEKTY

Ta6muus 3.1.1 [epenik HeOOXiTHUX KOMIIOHEHTIB

10
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Ha3zsa [Ho3nauenHust
Ne KisibkicTh XapaKkTepucTUKH IIpumirka
KOMIIOHEHTA Ha cxeMi
. Mikpokontponiep | OcHOBHa 1iara
1 | Arduino Uno | Ul
ATmega328P KEpyBaHHs
besnaiina nara
IInara 830 TouoK,
2 1 - JIJ1s1 CTBOPEHHS
breadboard Oe3mnaiikoBa .
KOHCTPYKIII1
PIR Motion Sensor, | BusiBinenus pyxy
3| HC-SR501 1 PIR1 '
5B 00'eKTiB (Teruia)
_ BumiproBaHHs
Ultrasonic Sensor,
4 HC-SR04 1 DIST1 BIJICTaHI1 1O
2400 cMm
o0'ekra
5 LCD 1602 | 2 16x2 cumBomnis, [2C | BimoOpaxkeHHs
(I12C) iHTEepdeic CTaTyCy CUCTEMH
Caimiomion Iaaukanis
6 1 D1 RED 5MmMm, 2 B, 20 MA
(UepBoHuii) TPUBOTH
. . [nukaris
CBiTiioaion
7 | D1 GREEN | 5wmwMm, 2 B, 20 MA pexumy
(3enennii)
"Oxopona"
3BYKOBE
8 | IT'e303ymep | SP1 AxTuBHHI, 5 B '
OTIOBIIICHHS
OOMexxeHHsI
9| Pesucropu 2 R1,R2 220 OmM, 0.25 Bt
ctpymy LED
' Dupont (Male-Male,| Enexrpuuni
10| ITpoBigHuku 20 -
Male-Female) 3'eTHaHHS

Tab6munsa 3.1.2 Tabnuna 3’ €qHaHb MiHIB
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Busin IMpumirka /
Ne| KoMmmoHeHT 3’eqnano 3 ninom Arduino
KOMIIOHEHTA DyHKIis
VCC 5V Kusnenns
HC-SR04 Trig Digital Pin 9 Curnan 3anycky
1
(Ultrasonic) |Echo Digital Pin 10 [Ipuiiom curHay
GND GND 3emis
VCC 5V JKupnenus
HC-SR501 — :
2 ouT Digital Pin 7 Curnan Tpusoru
(PIR)
GND GND 3emiis
GND GND 3emuist
VCC 5V JKunenus
; LCD 1602
(12C) SDA Pin A4 (a6o SDA) [Mnxa ganux 12C
[[InHa TakTyBaHHS
SCL Pin A5 (a6o SCL) 12C
A Caitnogiog |AHOA (F) Digital Pin 4 Yepes pe3nucTop
(3emennit) | Karox (-) GND 220 Om
5 Ceimnomgion |AHOA (F) Digital Pin 5 UYepes pe3uctop
(3enenmuii) Karox (-) GND 220 Om
[Tnroc (+) Digital Pin 6
4 |IT'e303ymep -
Minyc (-) GND




13

4 TIPOI'PAMHA YACTHHA

Po3poOka  mporpamHoro  3a0e3nedyeHHss Uil  MIKPOKOHTpoJiepa
3[ificHIOBajacs B IHTErpoBaHOMY cepenoBuill po3podku Arduino IDE. Mosa
nporpamyBaHHs — C++ 3 BUKOPUCTaHHSIM cTaHAapTHUX Oi0miorek Wiring Ta
cnemiaigizoBaHux  0106miorexk g pobotm 3 nepudepiero  (Wire.h,

LiquidCrystal 12C.h).

Anroput™M poOOTH MPUCTPOIO MOJNSIrae y Oe3nepepBHOMY MOHITOPUHTY
MPOCTOPY 3a JIOMOMOTOI0 1H(PAYepBOHOIO JaTYMKA PyXy Ta BUMIPIOBAHHI
BiJIcTaHl 70 00'€eKTa NpPW BHHUKHEHHI TPHWBOTH, 3 TIOJAJBIIAM BHUBOJOM
iHpopmanii Ha LCD gucneil Ta 3BykoBUM omnoBimieHHsM. [Iporpama
CTPYKTYpHO TONUJIEHA HAa TPU OCHOBHI OJIOKM: MIAKIIOUYCHHS O10JIOTeK Ta
OTOJIOIIEHHS KOHCTAaHT, HaJallTyBaHHS MOpPTIB (IHIIiaji3allis) Ta OCHOBHHUU

OHUKJI BUKOHAaHHII.

4.1 Omnmuc aaropuTmMy podoTH

o [linkarouenHs 6idmioTex Ta orosomeHHs 3mMinuux: /s podoru 3
mucruieeM 1o muHi [2C nigkmoueno 016moteky LiquidCrystal 12C. J{ns
3pYYHOCTI YUTAHHS KOy Ta MIBUJIKOTO HAJIAMITYBAHHS CXEMHU, HOMEPHU
M1HIB IPU3HAYEHI IMCHOBAaHUM KOHCTAHTaM:

— Jaruuxku: pinTrig (9), pinEcho (10), pinPIR (7).

— Iampukamis: pinLedGreen (4), pinLedRed (5), pinBuzzer (6). Takox
OTOJIOIIEHO TI00aJbHI 3MIHHI 1J1 30€pEKEeHHS Yacy BIATYKY
exo-curnany (duration), obuucnenoi Bijcrasi (distance) Ta
MOTOYHOTO CTaHy JlaT4uuka pyxy (pirState).

o Ininianizauin: [Ipu nogadi )XxUBJICHHS HA MIKPOKOHTPOJIEP BUKOHYETHCS
(GyHKIII HaJlalITyBaHHS

— Inimam3yerbes LCD aucmuiel Ta BMUKAEThCS MOTO TiCBITKA.
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— TlopTtu nns kepyBaHHS CBITJIOAI0AaMH, 3yMEPOM Ta TPUTEPOM
yIBTpa3ByKoOBOro gaturka (Trig) HamamToByIOTHCS SIK BUXOIU
(OUTPUT).

— Tloptu nns 3uutyBanHs curiaiis 3 PIR-garunka ta exo-curnany
(Echo) manamroBytotscs sk Bxonu (INPUT).

— Ha nucnneit BUBOAUTHCS BiTalbHE MOBIJOMIICHHS PO 3aITyCK
CHUCTEMHU.

e OcHoBHHUIT HUKJI: [Iporpama BUKOHY€ HECKIHUEHHUH UKL, IO peaizye
JIOT1KY OXOPOHHOI CUCTEMH:

— 3uuTyBaHHS AaHUX: MIiKPOKOHTpPOJEP ONMUTY€E HU(PPOBUH TTIH
narunka HC-SR501. OqHouacHO reHepy€eThCs IMITYIIbC TPUBATIICTIO
10 mMxc Ha miH Trig, 1 3a gormomMororo GyHKIi pulseln BUMiproeTbCs
yac MoBepHEHHs curHaiy Ha niH Echo. Lelt yac koHBepTyeThCS y
BiJICTaHb (CM).

— OO0po0ka joriku:

- Pexum «TpuBora»: fIkmo gartunk pyxy BUIA€ BUCOKHAU
piBenb (HIGH), nporpama BMukae 4epBOHHI CBITIIONION,
reHepye 3ByKoBHM curdan (PpyHkIis tone), a Ha AUCIIICH
BUBOAUTH MoBioMieHHs "ALARM!" Ta moTo4Hy Bi/ICTaHb
110 00'eKTa.

- Pexum «Oxoponax»: Skuio pyxy He BusiBiieHo (LOW),
AKTUBYETHCS 3€JICHUM CBITIIOAI0/T, YSPBOHUI CBITIOMION 1
3yMep BUMHUKAIOTHCS, @ Ha JUCTIIET BiTOOpaKaeThCs CTAaTyC
"SAFE".

— 1{uKJI MOBTOPIOETHCS 3 HEBEJIMKOKO 3aTPUMKOIO JIJIsi cTabimi3arii

IIOKa3aHb.



4.2

Koa nporpamu
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#include <Wire.h>

#include <LiquidCrystal I2C.h>

LiquidCrystal I2C lcd(©ex27, 16,

const int pinTrig

9;

const int pinEcho = 10;

const int pinPIR = 7;
const int pinLedGreen = 4;

const int pinLedRed

1l
Ui
e

const int pinBuzzer

1l
(@)
e

long duration;
int distance;

int pirState = LOW;

void setup() {
pinMode(pinTrig, OUTPUT);
pinMode(pinEcho, INPUT);
pinMode(pinPIR, INPUT);
pinMode(pinLedGreen, OUTPUT);
pinMode(pinLedRed, OUTPUT);
pinMode(pinBuzzer, OUTPUT);

Serial.begin(9600);

2);
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lcd.init();
lcd.backlight();

lcd.setCursor(0, 0);
lcd.print("Security System");
lcd.setCursor(0, 1);
lcd.print("System Active...");
delay(2000);

lcd.clear();

void loop() {

pirState = digitalRead(pinPIR);

digitalWrite(pinTrig, LOW);
delayMicroseconds(2);
digitalWrite(pinTrig, HIGH);
delayMicroseconds(10);

digitalWrite(pinTrig, LOW);

duration = pulseIn(pinEcho, HIGH);

distance duration * 0.034 / 2;

if (pirState == HIGH) {

alertMode(distance);
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} else {
safeMode();

delay(200);

void safeMode() {
digitalWrite(pinLedGreen, HIGH);
digitalWrite(pinLedRed, LOW);
digitalWrite(pinBuzzer, LOW);

lcd.setCursor(0, 0);
lcd.print("Status: SAFE ")
lcd.setCursor(0, 1);
lcd.print("No Motion ")s

void alertMode(int dist) {
digitalWrite(pinLedGreen, LOW);

digitalWrite(pinLedRed, HIGH);
tone(pinBuzzer, 1000);

lcd.setCursor(9, 0);
lcd.print("Status: ALARM! ");



lcd.setCursor(0, 1);
lcd.print("Dist: ");
lcd.print(dist);
lcd.print(" cm ")

delay(100);
noTone(pinBuzzer);
digitalWrite(pinLedRed, LOW);
delay(100);

19
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S TECTYBAHHA TA PE3YJIBTATH

[lepeBipka mpare3gaTHOCTI PO3POOJIEHOTO MPUCTPOID «ABTOHOMHA
OXOpOHHA CHCTEMa» MPOBOJMIIACA Y JIBA €TAIU: MEpPEBIpPKa MOHTAXY araparHoi
yacTMHU Ta (yHKIIOHAJbHE TECTyBaHHS MPOTPaMHOTO 3a0e3NeyeHHs 3

IMITAIlI€}0 TPUBOKHUX TTOJTIM.
5.1 IliaroroBkKa 10 TeCTYBAHHS

Ilepen momayero XUBJICHHS OyJI0 MPOBEIECHO BI3yaJbHUM OIS MAaKETHOT

IJI1aTu AJIs1 BUABJICHHSA MOKIIMBHUX ITIOMUJIOK MOHTAXKY:

® repeBipeHo MpaBmiIbHICTh TiAKIoueHHs natuukiB HC-SR501 Ta
HC-SR04 (Bigmosignicts miHiB VCC Ta GND, 11100 YHHKHYTH KOPOTKOTO
3aMHUKaHH);

® TIEpPEeKOHAHO Y KopeKTHOCTI miakmoueHHs [2C-monyns LCD nucnnes
(minii SDA Ta SCL);

® IICPEBIPEHO MOISAPHICTH CBITJIOAIO/IB Ta HASBHICTh
CTPYMOOOMEXYBaJbHUX PE3UCTOPIB Y IXHIX KOJIAX;

® TIepEeBIPEHO HAMIIMHICTD 3’€/IHAHBL MPOBIAHUKIB Ha 11aTi breadboard.
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5.2 IIpouec TecTyBaHHS

[Ticns miakmouenHs miaty Arduino  UNO 1o  mepcoHaiabHOTO
koM 'orepa  yepe3 USB-intepdeiic Oyno0 BHUKOHAHO KOMITUIAIIID —Ta
3aBaHTaXEHHsI CKETYY B Mam’sTh MIKpOKOHTpoJjepa. B xoai tectyBaHHs Oyio

3MOJIENTbOBAHO POOOTY CUCTEMH Y JIBOX PEKUMAX:

e Pexum «OuikyBaHHS» (BIACYTHICTH pyXy):
- Cucrema iHimiamsyersest, Ha LCD aucniei 3'sBiaseTbes cTapToBe
MOB1JIOMJICHHS.
- Uepes 2 ceKyHIIM aKTUBYETHCS 3€JICHUHN CBITIIOMIO/,.
- Ha aucnnei BinoOGpaxkaeThes Hanuc «Status: SAFEy, 3BykoBui
CHUTHAJ BiACYTHiil.
e Pexum «Tpusoray (imiTanisi IpOHUKHEHHS):
- Ilpu momaxy pykoro niepen nin3oro natanka HC-SR501 cucrema
MUTTEBO PEArye 3MiHOIO CTaHYy.
- 3eneHuil CBITJIONIO racHe, TOYWHAE OJTMMATH YEPBOHUIM
CBITJIOIIO/I.
- AKTHBY€TBHCS '€303yMep, MOJAI0YN NIEPEPUBUACTUI 3BYKOBHM
CUTHAJL.
- Ha mucnnent BuBoguthed mosigoMiieHHs «Status: ALARM!y.
- Y HIKHBOMY PSIKY TUCIUICS B peaJbHOMY Yaci BioOpakaeThCs
BiJICTaHb 70 00'ekTa (PyKH), BUMIpsIHA YIbTPA3ByKOBUM JaTIYMKOM
HC-SR04 (nanmpuknaz, «Dist: 15 cm»).

5.3 Pe3yabratn
[1ix yvac BunpoOyBaHb OyJI0 BCTAHOBJIEHO:

o YyrausicTh: PIR-naTunk xopekTHo ¢ikcye pyX Ha BiJicTaHi 10 3

MeTpiB (B MeXaxX KIMHATH);
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e TouHicTh BUMIpPIOBaHb: YIIBTPa3BYKOBHIl JaTUMK HAJA€ OKa3H
BiJICTaH1 3 TOXUOKOIO He OLIbIIe 1-2 CM, 1110 € TOCTATHIM IS
BU3HAYEHHS MOJIOKEHHS 00'€KTa;

o Inauxanis: [Hpopmamis va LCD mucmei BitoOpakaeThCs YiTKO,
KOHTPACTHICTh HaJIAIITOBaHA KOPEKTHO. Jlorika nepeMuKkanHs
ceiTnonioAiB (UYepBoHuii/3eneHuit) MOBHICTIO BIJIMOBIAAE CTaHY
CUCTEMU;

e CrabinbHicTh: 3001B y poOOTI MIKPOKOHTpOJIEpA TTPH OAHOYACHIH

pOOOTI IBOX JIaTYMKIB Ta JUCILIES HE BUSBIICHO.

5.4 BucHoBkHu

Pesynbrati TecTyBaHHS MATBEPDKYIOTh, IO PO3POOJIICHA OXOPOHHA
CHUCTeMa TIpaIloe CTaOUIbHO 1 BHKOHYE TIOCTAaBIICHE TEXHIYHE 3aBIaHHS.
3a0e3neueH0 KOPEKTHY B3a€MOIN0 JaTYMKIB PyXy Ta BIJICTaHI 3 3aco0amu
BI3yaJIbHOTO Ta 3ByKOBOTO CHOBilIeHHs. [IpucTpiii TOTOBUI 10 AEMOHCTpaIllii K

JIOYUN MaKeT OXOPOHHOI CUTHAaTI3alli1.
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BUCHOBKH

VY X0/l BUKOHAHHS KypCcOBOi poOOTH OyJI0 YCHIIIHO PO3pOOJIEHO Ta
peai3oBaHO MakeT aBTOHOMHOI OXOPOHHOI cucTeMu Ha 0a3i
MiKkpokoHTposiepHOi miatdhopmu Arduino Uno 3 QyHKIIi€EI0 BUMIpIOBaHHS

BIJICTaH1 0 00'eKTa.

e AmnaparHa peaJjizamis: OnpamnboBaHO NPHUHIUIIA TOOYIOBU CHUCTEM
0e3MeKH 3 BUKOPUCTAHHAM PI3HOTHUITHUX CEHCOPIB. YCIHIIIHO peai30BaHO
CHiibHy poOoTy macuBHOro iH(ppadepBoHoro natamka (HC-SRS501) mns
BUSIBJICHHSI PyXy Ta aKTUBHOTO yibTpa3BykoBoro coHapa (HC-SR04) s
BHU3HAuUEHHs BiacTaHl. Bukopucranus iHrepdeiicy 12C nns miakiroueHHs
LCD-nucniness  103BOJIMIIO  3HAYHO  CIIPOCTUTH  CXEMOTEXHIKY Ta
3201 IUTU UGPPOBI TOPTH MIKPOKOHTPOJIEPA;

o IlIporpamua peanizamisi: Po3po0ieHO THYYKHil MPOrpaMHUN alrOpUTM
MoBOI0 C++, akuii 3a0e3neuye ONUTYBaHHS JAATYMKIB Y peajJbHOMY Yaci.
Buxopucranus cnemianizopanux 610miorek (LiquidCrystal 12C, Wire)
JO3BOJIUJIO HAJIAIITYBaTH KOPEKTHUM BHBIJ TEKCTOBOI 1H(popMalli, a
JIOTIYHI yMOBH 3a0€3MeuyoTh OE3MOMUIIKOBY PEaKIil0 CHUCTeMH Ha
TPUBOXKHI MOAIT;

o Ilpaue3garHict  cucremu: TecTyBaHHS  MIATBEPAWIO  TOBHY
BIJIMOBIIHICTh POOOTH MPUCTPOIO TEXHIYHOMY 3aBAaHHIO. Cuctema
KOPEKTHO TMEpPEXOIUTh 3 PEKUMY OUIKYBaHHS B PEXKUM TPHUBOTU TPH
BUSIBIICHHI PYXY, CYIPOBOIKYIOUM II€ CBITIO3BYKOBOIO 1HAMKAIIEIO Ta
B1JI0OpayKEHHSIM TOYHOI BiZICTaH1 0 MOPYIIHUKA Ha €KpaHi.

e HapuajbHa miHHicTh: PoOoTa mo3BonMia 3aKpilUTH 3HAHHS 3 OCHOB
€JIEKTPOHIKM Ta CXEMOTEXHIKH, 30KpeMa OCOOIMBOCTEH MiIKIIOUYEHHS
HAaBaHTAKEHb YEpe3 TPAH3UCTOPHI KUl ab0 pEe3UCTOpU, a TaKOXK
NONIMOUTH HABUYKKA POOOTH 3 MPOTOKOJIAMU Tiepenadi JaHuX Ta

HaJIarOPKEHHSM IPOrPAMHOTO KOAY;
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5.5 IlepcnekTHBHM PO3BUTKY:

Po3pobnennii mpuctpiii € 0a30BUM MNPOTOTUIIOM, SIKMM Ma€ 3HAYHUN
MOTEHINaN JJIsi MOJEpHi3allii Ta TMEepEeTBOPEHHS Ha IMOBHOIIIHHY CHCTEMY
«Po3ymHuii nim» abo KomepiiiiHy curhaiizamito. JIo OCHOBHHMX HampsiMiB

IoaaJIbIIoro BAOCKOHAJICHHA MOXKHa BiI[HeCTI/I:

e Jlucranuiiine cnoBimeHHsi: I[aterpamiss GSM-Monmyns (HampuKIam,
SIM8OOL) a6o Wi-Fi wmonmyns (ESP8266) nans HamcunaHHs
SMS-noBigoMaeHs ab0 CHOBIIEHb Y MECEHJKEp BJIacCHUKA IpHU
CIIpaIfoBaHHI CUTHaJIi3aIlii;

e Kourpoas nocryny: JlogaBanusi marpuuHoi kiaBiatypu (Keypad 4x4)
a60 RFID-3uutyBava 118 MOXKJIMBOCTI TTOCTAHOBKHU Ta 3HATTS 00'€KkTa 3
OXOpPOHH 3a JIOTIOMOTOI0 MapoJisi 200 KapTKH JOCTYIY;

e Eneprone3asexHnictb: Po3poOka cxemu Oe3nepeOifHOTO >KUBICHHS 3
BUKOPUCTAHHSM JITIH-10HHUX aKyMYJISTOPIB Ta MOIYJIS 3apSJIKH, & TAKOXK
IporpamMHa ONTHMI3allisi €eHEProCHoXUBaHHS (PEXUM CHY) JUIsl TPUBAJIOL
aBTOHOMHOT po0OTH;

o JloryBanus mogiii: [ligxiaroueHHss MOMyssi TOAMHHUKA PEATBLHOTO 4acy
(RTC) ta SD-kaptu nana 3amucy icTopii chpaifoBaHb (7aTa, dac Ta
B1JICTaHb JI0 00'€KTa) Y TEKCTOBUM (hail;

e KoHCTpykTHBHe BHUKOHAHHA: [lepeHeceHHsS CXeMHU 3 MaKETHOI IJIaTH
(breadboard) na npyxosany miaty (PCB) Ta po3poOka kopirycy MeToaoM

3D-apyKy AJisl 3aXUCTY €JICKTPOHIKH B1J] 30BHIIIHIX BIUIMBIB.
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