MIHICTEPCTBO OCBITH I HAYKHM YKPATHH
BIZIOKPEMJIEHUH CTPYKTYPHUH IIAPO31JT «®AXOBUM KOJIEXK
THOOPMAIIMHUX TEXHOJIOT' T

HAIIIOHAJIBHOT'O YHIBEPCHUTETY «JIbBIBCbKA IOJITEXHIKA»

KYPCOBUI MMPOEKT
Ha Temy:
«BUroTOBJIEHHS OXOPOHHOT'O MPUCTPOIO HA MIaTi Arduino 3 BUKOPUCTAHHIM MOJYJIS

3B’s13ky GSM/GPRS, iHppauepBoHUM JaTYMKOM PYXY 1 YIBTPa3BYKOBUM JAJIEKOMIPOM. )

Buxkonas crynent rpynu I11-41
Maxkcum JTALTFOK

KepiBHUK TTPOEKTY:

Ocran FOHAK

KypcoBuii mpoexT nepeBipeHuit
1 IOMYyIIEHUH 10 3aXHUCTY

« > 2025 p.

KypcoBuil NpoeKT mpH 3aXKUCT1 OLITHEHUI

JIbBiB 2025



BIJIOKPEMJIEHUI1 CTPYKTYPHHIA IAPO3ALT
«PAXOBHI KOJIETK ITHOOPMAIIMHNX TEXHOJIOTTHA

HAIIIOHAJIBHOI'O YHIBEPCUTETY «JIBBIBCBKA ITOJITEXHIKA)»
3ATBEPIKEHO
HA 3aCiTaHHi HUKJI0BOI KoMicii
«@yHIAMEHTAJIbHOI MiIFTOTOBKI
IIporokon Ne _  Bin 2025 p.
T'oroBa KoMmicii
Bborpan IIEJIEIIIAK

3ABJJAHHSA

Ha KyPCOBHMU MPOEKT
Maxcumy /lautoky bozoanosuuy

(mpizBuuIe, iM'st Ta M0 6aTHKOBI)

3 HaBYaJbHOI qucouILtinn: [TPOI'PAMHO-AITAPATHI 3ACOBHA
INTERNET-PEYEN
CryneHT rpynm: 111-41
1. Tema npoexTy: BUroToB/IeHHSI 0XOPOHHOTO MPUCTPOIO HA MJIaTi Arduino 3
BUKOpPUCTAaHHAM MoayJs 3B’ 13Ky GSM/GPRS, indpauepBoHUM 1aTYHKOM PYyXY i
YJAbBTPa3BYKOBUM J12JIEKOMipOM.
2. /lara Bujayvi 3aBIaHHA: 22> BepecHsa 2025 p
3. TepMiH 31a4i KYPCOBOIO IIPOEKTY: ”15” rpyans 2025 p.
4. BuxiaHi 1aHi 10 NPOEKTY:

4.1. [IpoBecTu aHami3 MPEeIMETHOIL raiy3i 1 BAMOT (OIVIsi]] aHAJIOT1B, ()YHKIIIOHAIBHI 1
He(yHKII1I0HAJIbHI BUMOTH).

4.2. Cknactu texHiune 3aBaanss (T3) 3 nepenikom QyHKIIH, IHTEPPEHCIB 1
oomexenn(auB. JIOJATOK A).

4.3 [Tixiopatn BOM (Bill of Materials) 111 BUKOHaHHS TPOEKTY (JIUB.

JOJATOK B).

4.4 Po3poOutu Tabmuito 3’ennanb miHiB (Pin Connection Table) Bukopuctanux
KOMITOHEHTIB 1715 peanizaitii npuctporo (nus. JJOJATOK B).

4.5 PeanizyBatu npomuBKy Ha Arduino (koMeHTapi B KOJli, CTPYKTypa MPOEKTY,
BUKOPHCTaH1 610110TEeKH).

4.6. 3pobuTH Ha MOHTAXHIH TUTaTI OE3MAEYHOTO MOHTAXYy MPOTOTHUIT PO3POOIECHOTO
npucTporo Ha 6a3i Arduino.

4.7. IlpoBecTH HalAIITYBaHHs, KaMiOpyBaHHS 1 TECTYBaHHS.

4.8. ITigroryBaTu KOPUCTYBAIlbKY 1HCTPYKIIitO Ta TexHiuHu# 3BIT (nuB. [JJOJATOK I).
5 IlepeJiik 000B’A3KOBUX IEMOHCTPALIIHUX KPeCJIeHb:

5.1 IlpuHnMmoBa eneKTpUYHA cXeMa MiIKITIOYCHHS

6. CxJ1ag po3paxyHKOBO — NMOSICHIOBAJIbHOI 3aNIMCKH (MepeJiik MUTAHb 10
PO3pooKM):
BCTVYII

1 OTJIA L JUTEPATYPU/AHAJIOT'IB
2 TEXHIYHE 3ABJIAHHA
3 ATTAPATHA YACTHUHA



4 IIPOI'PAMHA YACTHUHA
5 TECTYBAHHS TA PE3VJIBTATHU
BUCHOBKUA
ITIEPEJIIK TTIOCUJIAHb
KajiengapHuii niiaH

Ha3ga erarmiB Tepmin BukoHanHs | [TpumiTka

Beryn

1 OIJIA 1 JIITEPATYPU/AHAJIOI'IB

2 TEXHIYHE 3ABJAHHA

3 ATTAPATHA YACTUHA

4 TIPOTPAMHA YACTHUHA

5 TECTYBAHHSA TA PE3VJIBTATU

BucaoBku

[Tepenik mocuiaaHb

Cmyoenm Makeny JALIIOK

( miznnc) (imx Ta nipisBuIe )

Kepignux npoexmy Ocran IOHAK

( mizmuc ) (imsi Ta npi3eHie )




2 2 P 3
1 OTJIA JUTEPATYPU/AHAJIOTIB. ... 5
1.1 Moga nporpamyBanns C++ ta cepenopuiie Arduino IDE........................... 5
1.2 AmaparHo-miporpaMaa miaThopMa Arduino...........ooviiiiiiieiiiiaiieeanen.nn. 6
1.3 TIpuHIUOH pOOOTH BUKOPUCTAHUX CEHCOPIB. .. .veutenttntteneenteaneannenneannanans 6
2 TEXHIUHE BABJAHHS. ... 9
2.1 HaBBa POOOTH. .. .uetetentte ettt et et e e e e et e e e et e e e e e e e aaeeennens 9
B 2\ (S = T o1 0 5 9
2.3 BABIAHH . . . e ettt ettt e e e, 9
P B 0> 42 e 2 1237 01 (o) o 10
2.5 OUIKYBAHUM PE3YITBTAT +.uuvveeennteenneeeteeennaeeanaaeeanseeennaesanneeeaneeennnen 10
3 ATTAPATHA HACTHHA. ... e 11
B THIOIP BOM. .o e e e 11
4 TIPOTPAMHA HUACTHHA . ... e e 13
4.1 OMHC QMTOPUTMY POOOTH . .. e e ntttentteentteenteeeanteeeateeataeeaareeeaneeanneeenns 13
R LU0 31 G0 1010 ) iy T2 1. 1 14
S TECTYBAHHS TA PESVYIIBTATU. ... 19
5.1 TTIATOTOBKA JTO TECTYBAHHM . ... .uvveeentttnseeennseeenneeeaneeeaneeeanseeanneeennnenns 19
IV 1 01001 (STofls VeTon 1041212 1 £ SR 19
IR o371 125 2 1 20
IR 3 (0] (0] 3.4 % CUPU PN 21
BUCHOBK. ... e, 22
CIIMCOK BUKOPUCTAHUX JIKEPEJL. ..ot 24

TOJTATOK L., 25



BCTYII
Meta poboTu:

Meroto KypcoBoi pob0oTH € po3poOka Ta BUTOTOBJICHHS IPOCTOTO ¥ HaAIIHOTO
OXOPOHHOTO TPHCTPOI Ha 0a3l MIKpOKOHTposiepHoi mmiarpopmu Arduino 3
BUKOPUCTAHHSAM 1H(PAYepBOHOTO JaTYMKA PYXy, YJIbTPa3BYKOBOI'O JalieKoMipa Ta
Monayiisa 3B’s3ky GSM s IHCTaHIIMHOTO CHOBIIICHHS KOpPUCTyBada. Y Mexkax
poOoTu mependayaeTbCsi MPOEKTYBAHHS arapaTHOI YaCTUHMU MPHUCTPOIO, PO3poOKa
MpOrpamMHOro 3a0e3MeUYeHHs, a TaKOXK TepeBipKa Mpare31aTHOCTI CUCTEMH B PI3HHX
pexxumMax podoTH.

AKTYaJIbHICTh:

AKTyallbHICTh J1aHOT KypCcOBOi pOOOTH 3yMOBII€HA 3pOCTAIOYOI0 MOTPEe0OoI0 y
JOCTYITHUX, ABTOHOMHHMX Ta €(EKTUBHHX CHCTEMaX OXOPOHH I J>KUTJIOBHUX 1
KOMEPLIMHUX MPHUMIMIEHb. Y CyYaCHHX yMOBax Oe3neka 00’€KTiB HEpyXOMOCTI €
BOKJIMBAM (AaKTOPOM, a BHKOPHUCTAHHS TPAAUIIIHHUX OXOPOHHHX CHCTEM dYacTo
OB’ A13aHE 3 BUCOKOIO BAPTICTIO 00JIaJHAHHS Ta CKJIQJ{HICTIO BCTAHOBJICHHS.

3acTOCyBaHHS ~ MIKPOKOHTPOJEPHUX  IJIAaTGOPM  BIJKPUBAE  MOXKJIUBICTD
CTBOPEHHSI KOMITAKTHUX OXOPOHHHMX MPHUCTPOIB 13 MIHIMAJbHUMHU BUTpaTamu, SKi
3a0€3MeuyloTh  OMepaTuBHE 1H(POPMYBaHHS BJIACHMKA TMPO HECAHKI[IOHOBAaHE
npoHukHeHHs. Buxopuctanus GSM-3B’SI3Ky [103BOJISIE HAJCWJIATH IOB1JOMIICHHS
HE3aJIeKHO BiJ HASBHOCTI JIOKAJILHOI MEpexi [HTepHeT, 110 MiJABUILY€E HAAINHICTH
CHUCTEMH Ta po3IIHUproe chepy ii 3aCTOCYBaHHS.

TexHnoJioriuna ta InxxkeHepHa AKTYaJILHICTD:

—  IHMommumpenicte IoT (Internet of Things): CyuacHi cucremu
aBTOMAaTHU3allll, MOHITOPUHTY Ta YNPABIIHHSI KPUTUYHO 3aJIekKaTh BiJ KOMITAKTHHX,
EKOHOMIYHNX Ta eHeproedekTuBHUX mpuctpoiB. [lnardopma Arduino € ne-daxro
CTaHJApPTOM JIJIi IIBHJIKOTO TPOTOTUITYBAaHHS Ta CTBOPEHHS MPHUCTPOIB, IO
B3a€MOJIIOTH 3 (PI3MUHUM CBITOM, IO BIAMOBiJA€ TI00ATbHOMY TPEHIY PO3BUTKY
[aTepHeTy peuei;

—  JlemokpaTu3aniss po3pooku: Arduino, sk Bigkputa (Open-Source)
amapaTHO-TIporpaMHa IiaTGopMa, 3HAYHO 3HIDKYE TOPIT BXOAY ISl 1HXKEHEPIB-

MOYATKIBI[IB Ta COpPHsi€ CTBOPEHHIO 1HHOBAIM. [le 103BoMsIE€ 30cepeauTrCs Ha JOTiIi
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NpOEKTY Ta (YHKIIOHAIBHOCTI, @ HE HAa HHU3bKOPIBHEBOMY MpPOTpaMyBaHHI Ta
CKJIaJIHOMY alapaTHOMY JIM3aiiHi;

—  Mixkaucuumuiinapuuii  xapakrep: Po3poOka amapaTHO-IpOrpamMHOTO
NPUCTPOI0  BUMArae  IHTErpauii 3HaHb 3  EJIEKTPOHIKH, IpOrpaMyBaHHs
MikpokoHTpoJiepiB (C/C++), Teopii kepyBaHHS Ta MpPOEKTyBaHHs 1HTepdeiiciB. Lle
3a0e3neuye Ha0yTTS KOMIUIEKCHUX 1H)KEHEPHUX HABUYOK, SIKI € KPUTUYHO BaXKJIMBUMU
JUIsl TIpalleBIAIITYBaHHS Yy cdepax poOOTOTEXHIKM, aBTOMAaTH3allli Ta BOYJIOBaHUX
CUCTEM;

Hpuxnagna ta llpakTuyHa AKTYya IbHICTD

—  BupinieHHs1 KOHKPeTHOI NPHUKJIAAHOI 3aaa4i: Po6oTa He 0OMeXyeTbCs
TEOPETUYHUM aHami30M, a Mnependadae CTBOPEHHS MPaloyoro (pizuyHOro
IPOTOTUNY (MOHITOPUHT MapaMeTpiB, aBTOMAaTU30BaHE yHpaBiiHHs, 30ip gaHux). Lle
0e3nocepeIHbO JEMOHCTPYE 3/1aTHICTh aBTOpa MEPETBOPIOBATU TEOPETUYHI 3HAHHS Ha
MPaKTUYHE 1HKEHEPHE PIIICHHS;

—  ExoHomiuHa e¢exkTHBHicTh: Buxopuctanus Arduino 1go3BoJisie
CTBOPUTH (DYHKLIOHAJIBHUN HNPUCTPIN 3 MIHIMAIBHUMHU BUTPATaMU Ha KOMIIOHEHTH Ta
yacoM po3poOku. Ile BaxiauBUIL acmeKkT Jyisi 1HHOBAI[IWHUX CTapTamiB Ta OCBITHIX
MIPOEKTIB;

—  MoxiauBicTh MOJAIBIIOTO PO3BUTKY: P0o3po0ieHuil mpoToTun ciayrye
HaJ1MHOI0 0a3010 IS MOJAIBIIOr0 MacliTa0yBaHHS, MOJIEpHI3allii Ta Mepexoay Ha
IPOMHUCIIOBI  MIKPOKOHTPOJIEpH, 110 3a0e3leyye HayKOBYy TNEPCIEKTUBY A

JTUTIIIOMHOT POOOTH YU KOMepITiasi3aliii.

Takum yrHOM, po3poOKa amapaTHO-IIPOrPaMHOIO MPUCTPOIO Ha 0a3zi Arduino €
CBOEYACHUM, €KOHOMIYHO OOTIPYHTOBAHHMM 1 BUCOKOMPAKTUYHHUM JOCIIKEHHSAM, 110
MOE/IHYE BUBUCHHS CYYaCHUX arapaTHUX 3aco0iB Ta (OpMyBaHHS KIHOUOBUX

1HKEHEPHUX KOMITCTEHIIIH.



1 OIJisA A JUTEPATYPU/AHAJIOI'IB

1.1 AmnapatHo-nporpamHa miatgopma Arduino

Arduino — e Bizkpura (open-source) miatdopma Juisi CTBOPEHHS POTOTHUIIIB
SJICKTPOHHUX MPHUCTPOIB, siKa 0a3ye€ThCs HA MMPOCTOMY y BUKOPUCTAaHHI anmapaTHOMY Ta
nporpamMHoMy 3abesneueHHi. [lnardopma ckinanaersest 3 (i3UYHOT APYKOBAHOT TJIATH

(MikpokoHTposepa) Ta cepenoBuia po3pooku (IDE) nng nanucanus kony.

ARDUINO

MADE IN ITALY
=)
iy fom

Puc. 1.1 Burnsn nnatu Arduino 3 mikpokontposiepoMm ATmega328P2

[IpoekT Arduino OyB 3anouarkoBanuii y 2005 poui B [HCTUTYTI NpOEKTYBaHHS
B3aemonii (Interaction Design Institute Ivrea) B wicti IBpea, Itamis. Horo
3acHOBHMKaMu ctaiu Maccimo banui (Massimo Banzi), esig Kyaprineec, Tom Iro,
Jxannyka Maptino ta [eBin Memnic. OCHOBHOIO METOIO CTBOPEHHS IIaTGpopMu
OyJio 3a0e3ne4eHHs] CTYACHTIB JICIIEBUM Ta MPOCTUM IHCTPYMEHTOM JJIsl CTBOPEHHS

1HTEpaKTUBHUX MPOEKTIB, IKUM OM HE BUMAarap IIIMOOKHX 3HaHb Y CXEMOTEXHIIII.

st nanoi kypcoBoi pobotu obpano iary Arduino Uno R3, sika moOynoBaHa
Ha 6a3i MikpokoHTponepa ATmega328P2. Ii momynspHicTh 3yMOBIE€Ha HACTYMHUMH

(dhakTopamu:

e JloctynHicTh: Hu3bka BapTicTh KOMIIOHEHTIB;
o Kpocmiiardopmenictb: Cepenosuiie po3poOku mpamoe Ha Windows,

macOS Ta Linux;



6

e Ilpocrora: 3pyunmii iHTepdeiic mnporpamyBanHs dyepes USB  6e3
HEOOXITHOCTI BUKOPUCTAHHS 30BHIIIHIX TPOrpaMaTopiB
e Binkpura apxitektypa: CxeMu miat 3HaXOASTHCSA Y BUILHOMY JOCTYIII, 1110

JI03BOJISIE JIETKO 1HTETPYBAaTH PI3HOMAHITHI JaTYUKHU Ta MOAYJI;

1.2 Mosa nporpamyBanns C++ ta cepegoBuine Arduino IDE
[IporpamyBaHHsi MIKpOKOHTpoOJepa 3aiicHIOeThcs: MoBoo C++. CepenoBuiie
po3pobku  Arduino IDE BuKOpuCTOBY€ cCHelllaIbHUH  CHPOIIEHUH  T1aJIeKT

(ppeitmBopK) mig Ha3BOO Wiring.

®peiiMBOpK — 11¢ HAOIp TOTOBUX IHCTPYMEHTIB, 010/110TE€K, II1a0JIOHIB Ta
NpaBWwi, SKAW HaAa€ CTPYKTYpy MJis CTBOPEHHS MPOrPaMHOTO 3a0e3MeueHHs,
CIPOLIYIOYM Ta MPHUCKOPIOIOYM Tpoliec po3poOku. Bin mgomomarae po3poOHMKaM
YHUKHYTH HaIlMCaHHA CTAHJAPTHOTO KOAY 3 HYJIS, JO3BOJISIIOYM 30CEPEAMTHUCS Ha
YHIKQJIbHIN O13HEC-JIOTII TPOAYKTy. DpeiiMBOPKH BUKOPUCTOBYIOTHCA [IJISI PI3HUX

THUITIB TIPOEKTIB, BKIIOYAIOYN B0, MOO1IbHI Ta JECKTOITHI JTOJATKH.

C++ — e yHiBepcalibHa MOBa ITPOTrPaMyBaHHSI BUCOKOTO PiBHS, sSIKa MATPUMYE
00'€KTHO-OpI€EHTOBaHy mapaaurMy. B koHTekcTi po3poOku mix Arduino, C++
n03BoJisie  €(EeKTUBHO KEpyBaTH MaM'sATTIO MIKPOKOHTpOJepa Ta MpaiioBaTH 3

amapaTHUMU PEricTpaMu, 30epiralodu Mpu MbOMY 3pO3yMUIHI CHHTAKCHUC.

[Iporpama nmns Arduino Ha3zuBaeThest «cketdem» (sketch) 1 mae aBI 00OB'SI3KOBI
byHKIII:
e setup() — BUKOHYETHCS OJIMH pa3 MPH 3aMyCKy JIJIsl HaJallTyBaHHS
KoH(piryparii miHis;
e loop() — BUKOHYEThCS IUKIIIYHO, peai3yl0oud OCHOBHUI aJTOPUTM POOOTH
IPUCTPOIO.
1.3 IIpuHnunu pod0TH BUKOPHCTAHUX CEHCOPIiB
Hatuyuk pyxy HC-SRS501 (PIR Sensor). Ilpunuun aii macuBHOTO
iHpauepBoHoro naruuka (Passive Infrared Sensor) Ga3zyeTbcsi Ha BUSBICHHI 3MiH

1H(payepBOHOTro (TEIUIOBOro) BUIPOMiHIOBaHHA. KoxeH 00'ekT 13 TemmepaTyporo
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BHUIIE aOCOTIOTHOTO HYJISI BUMIPOMIHIOE Tetuio. [lipoenekTpruuHmii eJIeMEHT BCepeInHI
JaTYMKa pearye Ha 3MiHy 1HTEHCHBHOCTI I[LOTO BHUIIPOMIHIOBaHHS MPHU MEPEMIIIECHHI
TEIJIOro 00'eKTa (JIIDJIMHM) Yepe3 CEKTOpH JiH3U DpeHelns, TeHePYIoUn eIeKTPUIHUMA

CHUTI'HAJ TPUBOI'U.

Puc 1.2 Burnsan narauky pyxy HC-SR501

YabrpasBykoBuii 1aTyuk Bigcrani HC-SR04. PoGora naTtumka 6azyeTbcs Ha
npuHiuni exoiokamii (SONAR). Ilpuctpiii cknamaerbcst 3 JABOX IT'€30€JIEMEHTIB:

BUIIPOMIHIOBaYa Ta MpuitMaya.

1. BunpomiHioBaY reHepye Mauky yJIbTPa3ByKOBUX IMITYJbCiB yacToTor 40 kI'11;
2. 3ByKOBa XBWIsS BIIOMBAETHCS BiJ TEPEIMIKOAM Ta TOBEPTAETHCS HA3aJI 10
npumMaya;

3. MiKpOKOHTpOJIep BUMIPIOE Yac MPOXOHKEHHS CUTHAITY 1 pO3paXxOBY€ BiJICTaHb.




Puc 1.3 Burnsan naruuky HC-SR04

GSM/GPRS moayas SIM900. Ilinxmowaerbcss no mnatu Arduino uepes
cepiitnuit mopt (UART). Arduino Hajgcuiae MOIylIF0 KOMaHIM, 1 BIH y CBOIO 4epry
MOke BiampaBiatu SMS a0o 3ailicHIOBaTH J3BIHKA HA BKa3aHUW HOMEp TenedoHy.
Takuii MOy Thb BUKOPUCTOBYETHCS JIJISl CTHOBIIICHHS MPO TPUBOTY Yy BHIMAMKY, SKIIO
iH(ppauepBoHUll a00 yIbTPa3ByKOBUHM JaTuuK 3adikcyBaB pyx abo0 HaOIMKEHHS
o0’exkta. OcHoBHOWO miepeBaror0 GSM-Moaysii € MOXIUBICTD OTPUMYBAaTHU
MOBIJIOMJICHHSI JUCTAHIIMHO, a TaKOX WMOro 3JaTHICTh MNPAIOBATH HE3AJICKHO Bij

MAKIr0YeHHa 10 Wi-Fi.

Puc 1.4 Burnsg GSM/GPRS monynas SIM900



2 TEXHIYHE 3ABJIAHHS

2.1 Hasga podorn

BuroToBieHHsI 0OXOPOHHOTO MPUCTPOIO Ha maTi Arduino 3 BUKOPUCTaHHSIM
monyns 3B’s3ky  GSM/GPRS, iHppauepBoHUM JaTUYUKOM pyXy 1 YJIbTPa3BYKOBUM

JTAJIEKOMIPOM.
2.2 Merta pobotu

Po3poOka Ta BUTOTOBJIEHHS MPOCTOrO i HAAIMHOTO OXOPOHHOI'O MPUCTPOIO HA
0a31 MIKpOKOHTpoJepHOi miargopmu Arduino 3 BHUKOPUCTaHHSAM 1H(PauepBOHOTO
JaTyuka pyxy, YJIbTPa3BYKOBOro Jajiekomipa Ta wMonyis 3B’s3ky GSM  mis

JMCTAHIINHOTO CIOBIIIECHHSI KOPUCTYBaya.
2.3 3aBpanHA

1. O3znHailoMuTHCS 3 IPUHUIMIIAMU POOOTH Ta XapaKTEPUCTUKAMHU KOMIIOHEHTIB,
10 Oy IyTh BUKOPUCTOBYBATHUCSI:

e 1ratu Arduino Uno R3;

¢ indpadyepBoHoro aatuuka pyxy (PIR);

e yIbTpa3ByKoBOTro gatunka Bijactani (HC-SR04);

GSM/GPRS monyns (SIM800/SIM900).

2. Po3poOutu cxeMy miakiatoueHHs AaTuukiB Ta Moayssi GSM/GPRS go nmiatu
Arduino, 3a0e3reunBIIM NPABWIBHUI PO3MOALT MIHIB Ta )KUBJICHHS.

3. PeanizyBatu nporpamue 3abe3neueHns Ha Arduino, sike 3a0e3neuye:

® KOHTPOJIb 3a pyxoM 00’ ekTiB yepe3 PIR-gaTumk;

® BHUMIPIOBAaHHA BIJICTaHI 7O O0’€KTIB 3a JIOMOMOTOK YJIbTPa3BYKOBOIO
CEHCOpa;

e BiampaBiieHHA croBimeHb (SMS a00 3BIHOK) IIpH CIIPAIlbOBYBaHHI TATYMKIB.

4. TlepeBipuTH mpare3gaTHICTb OXOPOHHOTO MPUCTPOIO Y TECTOBUX YMOBAX,
3aiKCyBaBIIM CIPAIlbOBYBaHHS JATUYMKIB Ta OTPUMAHHS MOBIIOMJICHh Ha MOOUTEHUN

TenedoH.
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5. Oninutu ePeKTUBHICTh CUCTEMH Ta 3aMPOIIOHYBATH MOKJIMBI TTOKPAIICHHS
JUTSL IIBUILEHHS HAAIMHOCTI TA IIBUAKOCTI CITOBIIIIEHHS.

2.4 TexniuHi BUMOrHu

e 5 B nocTiiiHOro CTpyMmYy;

e Arduino Uno R3;

e Breadboard (6e3maiikoBa MakeTHa IJ1aTa);

e GSM/GPRS momyns SIM800/SIM900;

e HC-SR501 (PIR inppauepBoHUll AATUUK PYXY);

e HC-SRO04 (ynbTpa3ByKOBUI JAaTUYMK BIJICTaHI1);

e Pesucropu 220 Owm;

e CBITJIONIONM: 3€JICHUH, YEPBOHMIA,

e II'e303yMep — 1151 3ByKOBOT'O CUTHAILY;

e 3’eHyBaJbHI IPOBIHUKHU TUIYy «TAaTO-TATO» Ta «TATO-MaMay;

o Jlxepeno xusneHus 11 GSM-monyns (3,7-4,2 B, ve menme 1 A);

e OmmionansHo: LCD aucreit 1602 3 [2C Mmoaynem — Jjisl BUBEACHHS

iH(dOopMaIlii Ipo CTaH CUCTEMHU.
2.5 OuikyBaHui pe3yJabTart

AJTOpUTM pPOOOTH OXOPOHHOTO MPHUCTPOIO 0Oa3yeThCcsi Ha Oe3nmepepBHOMY
KOHTPOJIi 30HU BiJMOBIIAILHOCTI 3a JOMOMOTOor0 iH(pauepBoHoro naruuka pyxy (HC-
SR501) ta ynbrpasBykoBoro cerHcopa (HC-SRO04). ¥V uyeproBomy pexumi cucrema
nepedyBae B CTaH1 CIIOKOK): aKTUBHMM 3€JICHUM CBITJIOIO/ CUTHAI3YE PO Oe3IeKy, a
Ha LCD-nucmiei Bi1oOpakaeThCsl BiAMOBIIHE TTOBITOMIICHHS.

[Ipn BusBIEHHI pyXy MIKPOKOHTPOJEP MHUTTEBO TMEPEXOJUTh Yy PEXKUM
«TpuBora»: BMHUKA€eThCS YEPBOHHM CBITJIONION Ta 3BYKOBUW CUTHAN I €303yMepa, a
yJIbTPa3BYKOBUHM JAaTYMK BU3HAYA€ TOYHY BIACTaHb JO 00’€KTA, KA B1IOOPAKAETHCA
Ha auciuiei y peanbHomy yaci. OgnouacHo GSM/GPRS mopyne nHancumae SMS-
MOBIJJIOMJIEHHS a00 31MCHIOE J3BIHOK Ha MOIMEPEAHBO 3aJaHUil HOMep Tesneony as
iHQopMyBaHHS BJacHUKa Mpo mopymeHHs. [licas npunuHEHHS pyxXy CcHcTeMa

ABTOMATH4YHO IIOBCPTAECTLCA Y CTaH O‘IiKYBaHHH, IroTOBa 10 HACTYIIHOI'O CIIpalltOBAHH:.



3 AIIAPATHA YACTHHA
3.1 Mix6ip BOM
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BOM (ckopouenns Bif Bill of Materials)- 1ie cucok maTepiaiiB i KOMIIOHEHTIB,

MOTPIOHUX JUIsI CKJIQJaHHS TPHUCTPOI0 ab0 BUTOTOBJICHHS BHUPOOY, SKHH MOXeE

MIPEACTABICHUH K TaOJIUIIA BCIX JETaNeH, SIKi TOTPIOHO IS TIPOEKTY.

Tabmums 3.1.1 Tepenik He0OX1THIX KOMITOHEHTIB

H IT
No asd KinpkicTs OSHaqu.HH XapaKTepUCTUKHU [TpumiTka
KOMITOHEHTA Ha cXemi
1| Arduino Uno | Ul Mikpokontposiep | OcHoBHa miarta
ATmega328P KEpyBaHHSA
, ata 1 830 TOHOK, be3naiina miara ms
: - CTBOPEHHSI
breadboard OesmaiikoBa P
KOHCTPYKIT
3 HC-SR501 1 PIR1 PIR Motion Sensor, BI/IHBJI?HHSI pyxy
5B 00'exTiB (Termia)
n HC-SRO4 | DIST1 Ultrasonic Sensor, | BI/IMIPEOB&HHH
2-400 cm BizcTaHi 10 o0'ekra
GSM/GPRS Bianpaska SMS Ta
5. MOJyJIb 1 GSM1 3,7-4,2 B, UART J3BIHKIB MpU
SIM900 TPUBO31
6 LCD 1602 | w 16x2 cumBomis, [2C| BimoOpaxeHHs
' (12C) iHTepderic CTaTyCy CHCTEMH
Cai 1 .
7. BITHOHIOVI[ 1 D1 RED | 5wmwm, 2 B, 20 MA | [naukariisi TpUBOTH
(YepBonuii)
g | Cpimomion I | DI GREEN| 5w, 2B, 20 yA | TPHKALIT peKimy
(3enenuii) - "Oxopona"
3
9. [T'e303ymep 1 SP1 AxTuBHMI, 5 B B},]KOBe
OTIOBIIIIEHHS
06
10. | Pesucropn 2 RI,R2 | 220 Om, 0.25 Br | ot CIPYMY
LED
Dupont (Male- Enexrpuuni
11. | IIpoBinHUKK 20 - Male, Male- , P
3'€THAHHS
Female)
Jlxepeno 3abe3neuye
12. |>kuBNECHHS 175 1 PWRI1 3,7-4,2B,>1 A | crabuibHy poboTy
GSM GSM-monyns




Taomurg 3.1.2 Tabauus 3’ €qHaHb IT1HIB
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Busi I i
Ne| KomnoneHnT Bt 3’eqnano 3 miHoMm Arduino pHMlTI?a /
KOMIIOHEHTA DyHKUisA
VCC 5V Kusnenns
. Tri Digital Pin 9 Curnan 3amyck
1 HC-SR04 g g YCKY
(Ultrasonic) Echo Digital Pin 10 [IpuiioM curxamy
GND GND 3emis
VCC 5V ’KusneHnus
HC-SR501 . .
2 (PIR) ouT Digital Pin 7 Curnain TpuBoru
GND GND 3emiis
GND GND 3emiid
VCC 5V KuBnenus
LCD 1602
31 o) SDA Pin A4 (a6o SDA) [luna nanux 12C
I
SCL Pin A5 (a6o SCL) A TaRTyPari
12C
4| Critromion Anon (+) Digital Pin 4 Uepes pe3ncTop
(3enennii) Karoz (-) GND 220 Om
5 | Ceitionion Anon (+) Digital Pin 5 Uepes pe3ucTop
(3enenuit) Karox (-) GND 220 Om
[Tmroc (+) Digital Pin 6 3BYKOBHI CUTHAI
6 | IT'e303ymep
Minyc (-) GND -
X GSM-
VCC Jlxepeno xuBiieHHs 4 B VIBICHITE
MOIYJISt
Digital Pin 8 (Arduino RX uepe3
| GSM/GPRS X SoftwareSerial) Hepenaria pammx
MOy b RX Digital Pin 3 (Arduino TX uepe3 Ipuiiom fammx

SoftwareSerial)

GND

GND

3emiia
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4 TITPOI'PAMHA YACTHHA

Po3poOka nporpamMHoro 3ade3nedyeHHs Uisi MIKpOKOHTpoJiepa 3AiiiCHIOBaIacs B
1HTEerpoBaHoMy cepeaoBuili po3podku Arduino IDE. Mosa nporpamyBanus — C++ 3
BUKOPUCTAHHSAM CTaHAapTHUX Oi0miorexk Wiring Ta creuiagizoBaHux 010J110TeK s

po6otu 3 nepudepiero (Wire.h, LiquidCrystal 12C.h).

Anroput™M poOOTH TPHUCTPOIO TMOJsITae y Oe3nepepBHOMY MOHITOPHHTY
IPOCTOPY 3a JOMOMOT010 1H(GPAYEPBOHOTO JaTYMKA pyXy Ta BUMIPIOBaHHI BIICTaH1 J0
o0'ekTa TIpM BUHMKHEHHI TPUBOTH, 3 MOJAIBIIMM BHBOJOM iH(popmarii Ha LCD
IUCTIE Ta 3BYKOBUM ONOBIIIEHHsAM. l[Iporpama CTpyKTypHO MOAilieHA HA TpHU
OCHOBHI OJIOKM: MIAKIIOYEHHS 010J110TEK Ta OTrOJOIICHHS KOHCTaHT, HaJIallTyBaHHS

noptiB (1HiIiami3aIlis) Ta OCHOBHUM ITUKJI BAKOHAHHS.

4.1 Omnwuc aaropuTmy podoTn

1. [Tinkmrouennst 61010TEK Ta OTOJIONICHHS 3MIHHUX

Jns  poboru 3 guctieeM mno muHI  [2C  migkmrodeHo  O010M0TeKy
LiquidCrystal 12C. Jlng 3py4HOCTI YHWTaHHS KOy Ta IIBUAKOTO HaJAIlITyBaHHS
CXEMH, HOMEpH MiHIB MPU3HAYEHI IMCHOBAHUM KOHCTAHTaM:

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

—  Inpukamis: pinLedGreen (4), pinLedRed (5), pinBuzzer (6).

—  GSM/GPRS: pinGSM_TX (3), pinGSM_RX (8).

Takoxx orosomeHo TyI00anbHI 3MIHHI NIl 30€peKeHHS 4Yacy BIITYKY €XO-
curtany (duration), oduucnenoi Bigcrani (distance), morounoro crany PIR (pirState)
Ta mpanopiis BianpaBku SMS (alertSent).

2. [Himanmizanis:

[Ipy momawi O>KWUBIEHHS Ha MIKPOKOHTPOJIED BHKOHYETbCS  (DYHKIIIS
HaJaIlITyBaHHS:

—  Inimiamzyerbess LCD aucniieit Ta BMUKA€eThCs HOTO M1CBITKA.

— Iloptu s kepyBaHHS  CBITIIOAIOAAMH, 3YMEPOM Ta TPHIEPOM
yJbTpa3BykoBoro aaruvka (Trig) HanamroBytoTbes sk Buxoau (OUTPUT).

—  Tloptu nns 3untyBanHs curdaiiB 3 PIR-gaTunka ta exo-curnany (Echo)
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—  Tlopt nns cepiitHoro 38’ 53Ky 3 GSM-MoayieM HalamTOBaHUN Yepe3

— Ha I[PICHJ'IGfI BUBOJIMUTHCA HOBiI[OMJ'ICHHH Inpo TOTOBHICTh CHCTEMH a0

3. OCHOBHUI ITUKII:
—  Ilporpama BHKOHY€ HECKIHUEHHUW IHMKJ, IO peaji3ye JOTIKY

OXOPOHHOTO MPUCTPOIO:

3unTyBaHHA JaHuX: MikpokoHTposiep onutye mudposuii muH PIR-natunka nis

BU3HAUYCHHS pyXy. OJTHOYAaCHO T€HEPYETHCA YIbTPA3BYKOBUIM IMIYJbC Ha miH Trig 1 3a

nomnomMororo ¢yHkIlli pulseln BuMiproeTbcsi yac moBepHeHHs curHainy Ha miH Echo.

Lle#t yac KOHBEPTYETHCS Y BIICTaHb 0 00’ €KTa (CM).

—  OOGpo0Oka JIOoTiKu:

— Pexunm «TpuBora»: Skmo PIR-patumk Bumae HIGH, cucrema BMukae uepBOHUI
CBITJIOZIOA Ta 3ByKOBUM curHan (m’e3o3ymep). Ha naucrieit BUBOIMTHCS
noBigomiieHHsT "ALARM!" Ta morouna BimcTaHb 10 00’ekta. OQHOYACHO, SKIIO
SMS me ne BianparieHo, GSM-mMoayib HajJcUiia€ TOBIIOMJICHHS Ha 3aJaHUM
HoMmep Tenedony 1 npanopenpb alertSent BcranoBmoerbes y TRUE, 11106 3amo6irtu
MOBTOPHUM B1JIIIPaBKaM.

— Pexxum  «Oxoponay: Skmo pyx He BusiieHo (LOW), 3enenuit cBiTionion
aKTUBYETHCS, UYEPBOHUN CBITJIOAION 1 3yMep BUMHKaOThca. Ha nucrnei
BinoOpaxkaetscss "SAFE", a mpamnopens alertSent ckumaeTscs, TOTYIOUH CUCTEMY
JI0 HACTYITHOTO CIIPAIFOBaHHS.

4. [IMKn TOBTOPIOETBCS 3 HEBEIMKOI 3aTPUMKOIO JUIs  cTaOimizarmii

MOKa3aHb Ta 3aMo0iraHHs XUOHUM CIIPaIlbOBYBAaHHSIM.



4.2 Koa nporpamn

#include <Wire.h>

#include <LiquidCrystal 12C.h>
#include <SoftwareSerial.h>
LiquidCrystal 12C led(0x27, 16, 2);
const int pinTrig = 9;

const int pinEcho = 10;

const int pinPIR = 7;

const int pinLedGreen = 4;

const int pinLedRed = 5;

const int pinBuzzer = 6;

const int pinGSM_TX = 3; // Arduino RX
const int pinGSM_RX = §; // Arduino TX
SoftwareSerial gsmSerial(pinGSM_RX, pinGSM_ TX));

long duration;

int distance;

int pirState = LOW;
bool alertSent = false;

String phoneNumber = "+380XXXXXXXXX"; // 3aMIHUTH Ha CBiif HOMEP

void setup() {

led.init();

lcd.backlight();
lcd.setCursor(0, 0);
led.print("System Ready");



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

gsmSerial.begin(9600);
delay(2000);

void loop() {
pirState = digitalRead(pinPIR);
digital Write(pinTrig, LOW);
delayMicroseconds(2);
digitalWrite(pinTrig, HIGH);
delayMicroseconds(10);
digital Write(pinTrig, LOW);
duration = pulseln(pinEcho, HIGH);

distance = duration * 0.034 / 2; // xoHBepTallisl Y CM

if (pirState == HIGH) { // TpuBora
digitalWrite(pinLedRed, HIGH);
digital Write(pinLedGreen, LOW);

tone(pinBuzzer, 1000); // curaan

lcd.setCursor(0, 0);
led.print("ALARM! ");
lcd.setCursor(0, 1);
led.print("Dist: ");

16
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lcd.print(distance);
led.print(" cm  ");

if (lalertSent) {
sendSMS(phoneNumber, "ALARM! Movement detected!");

alertSent = true;

}

} else { // Pexxum "Oxopona"
digitalWrite(pinLedRed, LOW);
digital Write(pinLedGreen, HIGH);

noTone(pinBuzzer);

lcd.setCursor(0, 0);
led.print("SAFE ");
lcd.setCursor(0, 1);
led.print("Dist: ");
lcd.print(distance);
led.print(" cm ");

alertSent = false;

}

delay(500);
j

void sendSMS(String number, String message) {
gsmSerial.printin("AT"); // nepeBipka 3'e1HaHHS
delay(500);
gsmSerial.printin("AT+CMGF=1"); // TekcToBuU# pexxum



delay(500);

gsmSerial.print("AT+CMGS=\"");
gsmSerial.print(number);

gsmSerial.println("\"");

delay(500);

gsmSerial.print(message);

delay(500);

gsmSerial.write(26); // Ctrl+Z nns BinnpaBku SMS
delay(1000);

18
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5 TECTYBAHHS TA PE3YJBTATHU

[lepeBipka mpane3gaTHoCTI po3po0JIEHOro MPUCTPOID «ABTOHOMHA OXOpPOHHA
CUCTEMa» MPOBOAMWIIACS Y JBa €Talu: NEpeBipKa MOHTaXy amapaTHOI YAaCTUHU Ta
(yHKIIOHATBHE TECTYBaHHS MPOTrpaMHOro 3a0e3nedyeHHs 3 IMITall€l0 TPUBOKHHUX

MO .

5.1 IligroroBka a0 TeCTyBaHHS

[lepen momauero xKuBJICHHs 0yJI0 MPOBEACHO Bi3yalbHUI OIJISI MAKETHOI IUIaTH
JUTSl BUSIBJIEHHSI MOXKJIMBUX ITOMUJIOK MOHTaXYy':

e nepeBipeHo npaBwibHICTh HifkimtoueHHs natunkie HC-SR501 (PIR) ta HC-
SR04 (yabTpa3BykoBuii ceHcop) — BianosiaHicTs niHiB VCC Tta GND, mo06
YHUKHYTH KOPOTKOT'O 3aMUKAHHS;

e nepekoHaHOcs Y kopekTHOcTI miakiodeHHs GSM/GPRS moaynast (kuBiieHHS,
ninii TX Ta RX uepes SoftwareSerial);

e 1iepeBipeHo mpaBwibHICTh miakmodeHHs [2C-moxynas LCD aucniesi (tiHii
SDA Tta SCL);

® TIEPEeBIPEHO MOJSPHICTH CBITJIOAIOAIB Ta HASBHICTH CTPYMOOOMeEKYBAJIbHHUX

pe3ucTOpiB y iXHIX KOJaxX;

® T[EPEBIPEHO HAIWHICTh 3’ €/JHaHb NMPOBiAHUKIB HA breadboard, 1100 yHUKHYTH

BUIIaJIKOBUX OOpUBIB 400 KOHTAKTHUX MOMUJIOK.
5.2 IIpouec TecTyBaHHS

[Ticns miaxmouenHs mwiatd Arduino UNO g0 mepcoHaabHOrO KOMII HOTEpa
yepe3 USB-inTepdeiic Oyno BHKOHAHO KOMIUIAIIIO Ta 3aBAaHTAKEHHS CKETYY B
nam’siTb MIKpOKOHTpoJiepa. B xo/1 TectyBaHHs OyiI0 3MOJEIbOBAaHO POOOTY CUCTEMU
y IBOX PEeKUMAX:

e Pexum «Oxopona» (SAFE):

VY BigcytHOcTi pyxy PIR-matumk He (ikcyBaB TeruioBe BunpomiHtoBaHHS. Ha

LCD nucrei Bimoopaxkanocs mosigomieHHs "SAFE", akTHBHUM 3aIuIaBcs 3eJICHUI

CBITJIOJIO/, YEPBOHMI CBITJIOAION Ta M €303yMep OYyJM BHUMKHEHI. YIIbTPa3ByKOBHI
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CEHCOp MOCTIWHO BUMIPIOBAB BiJICTaHb 10 00’ €KTIB y 30HI KOHTPOJIO Ta BIIOOpakaB 1i
Ha nucrei. Cuctema craliapbHO TiepeOyBaja y pexuMl OuiKyBaHHS 0e3 XHOHMX
CIparbOBYBaHb.

e Pexum «Tpusoray (ALARM):

JInst mepeBipKHM crOpaifoBaHHs OyJio iMITOBaHO pyXx 00’exta B 30H1 nii PIR-
natyuka. MiKpOKOHTPOJIEp MUTTEBO aKTHUBYBAaB YEPBOHUM CBITJIOJIOJ Ta BKJIIOYUB
n’e3o3ymep. Ha LCD nucmei BinoOpaxkanocs nosigomiaeHHs "ALARM!" ta notouna
BificTanb J0 o00’ekta. OpHouacHo GSM/GPRS wmoaynes BignpaBiss SMS-
MOBIJIOMJIEHHST Ha 3ajaHuii HoMmep TenedoHy. Ilicns mpunuHEHHS PyXy cucTeMa
aBTOMAaTUYHO TOBepTanaca y pexuM «OxopoHa», a 3eJIeHHH CBITIOHION 3HOBY
CUTHAaJIi3yBaB PO OE3IeKy.

e JloaTKOBI EPEBIPKHU:

—  TEpeBIpEHO KOPEKTHICTh BIMOOPaKEHHSI BIJICTaHI YJIBTPa3BYKOBOTO
CEHCOpa y PI3HUX YMOBAX;

—  MIATBEPKEHO CTa0uIbHICTh poboTn GSM-MOaysis Ta CBO€YacCHY
BiANIpaBky SMS;

—  TepeBIpeHO poboTy I’€303yMepa 1 CBITJIOMIONIB TMPU TPHUBAIOMY
TECTYBaHHI, 1100 BUKJIIOYUTH MEPErpiB a00 MOMUIIKH.

5.3 Pe3yabTaTnm

[Tix yac BunpoOyBaHb OYJI0 BCTAHOBJICHO:

o YyrauBictb: PIR-matunk xopekTHO (iKCye pyX Ha BiJICTaHi 10 3 METpiB
y MeXax KIMHaTH;

o To4yHicT, BHUMIPIOBaHb: YJIbTPAa3BYKOBUW JAaTYMK HANAE TIOKa3U
B1JICTaH1 3 ITOXHOKOIO He OUIbIIE 1—2 ¢M, IIT0 € JTOCTATHIM JIIST BU3HAUCHHS ITOJIOKCHHS
00’€KTa;

o Inpukania: iHpopmamis Ha LCD aucruiei BigoOpa)kaeTbCs UITKO,
KOHTPACTHICTh  HaJlalliITOBaHa KOPEKTHO. Jlorika mepeMuKaHHs CBITJIOJIO/IIB

(4epBOHMII/3eIeHUI ) TTOBHICTIO BIJINOBIIA€ CTAaHY CUCTEMHU;
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o CrabisbHicTh: 300iB y poOOTI MIKPOKOHTpOJIEpA IIPH OJHOYACHIN pOOOTI
JIBOX MAT4YMKiB, nuctiies Ta GSM-momynst He BUSIBIICHO;

o CnoBimennsa: GSM/GPRS wmoayns cBoewacHo Hajacuiae SMS-
NOBIJOMJIEHHS MPU CIPalbOBYBaHHI TPUBOTM, MOBTOPHI CIOBIIIEHHS B10YBaIOThCS
JIUIIE TICIS BIAHOBICHHS pexuMy «OXopoHay.

5.4. BucHoBKH

Pesynbraty BUNpoOyBaHb MIATBEPIKYIOTh, IO PO3POOJICHUH OXOPOHHUHN
npucTpii Ha 6a3i Arduino mpaiftoe cTabiIbHO Ta BIJINOBIAA€ MTOCTABICHUM TEXHIYHUM
BUMOTaM. 3a0e3MeueHO KOPEKTHY B3a€MOJIII0 1H(PAYEPBOHOTO Ta YJIbTPA3BYKOBOTO
JATYMKIB 3 3ac00aMH Bi3yaJlbHOIO Ta 3BYKOBOT'O CIIOBIIIEHHS, a TAKOX CBOE€YACHY
BIZIIIpaBKy noBigomiieHb uyepe3 GSM-moayines. Cructema JeMOHCTpY€E HalliiiHy poOoTy
y pexxnmax «OxopoHa» Ta «TpuBora» i roroBa 10 BUKOPUCTAHHA SIK JIFOYHI MakKeT

OXOPOHHOI CUTHATI3aIIi].
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BUCHOBKH

Y Xxoxl BUKOHAaHHA KypcoBOi poOOTH OyJio YCHINIHO po3poOJeHO Ta
peanTizoBaHO MaKET aBTOHOMHOI OXOpPOHHOI CHCTeMH Ha 0a3l MIKPOKOHTPOJIEPHOL
miaTdopmu Arduino Uno 3 ¢pyHKITIEIO BUMIpIOBAaHHS BiJICTaHi 10 00’ €KTA.

AnapatHa peanizaunia: OnpanpbOBaHO MPUHIMNU TOOYJIOBH OXOPOHHHX
CHUCTEM 3 BHUKOPHUCTAHHSAM PI3HOTHUIHHUX CEHCOpPIB. YCIIIIHO pEayi30BaHO CHUIbHY
poboty nacuBHoro iH@padepBoHoro narunka (HC-SRS501) nns BUsBIEHHS pyXy Ta
akTuBHOro ynbTpa3BykoBoro ceHcopa (HC-SR04) nns Bu3HAueHHS BIJICTaHI.
Buxopucranns intepdeiicy I12C nnsa migkmoueHHs LCD-nucmes 103BOJHIO
CIIPOCTUTHU CXEMOTEXHIKY Ta 3a01aIUTH [IU(PPOBI MOPTU MIKPOKOHTPOJIEPA.

IIporpamua peanizanisi: Po3pobiieHo nporpamHuii anroputm Moot C++,
AKUM 3a0e3nedye ONMUTYBaHHA JAaTUYMKIB y pealibHOMY uaci. Bukopucranns 0101ioTek
LiquidCrystal 12C ta Wire 103B0i1IO HAJIAIITYBaTH KOPEKTHUN BUBIJ 1HPOpMALii
Ha JMCIUIEH, a JIOTIYHI YMOBHU 3a0e3MedyroTh OE3MIOMUIIKOBY PEaKIlil0 CUCTEMH Ha
TPUBOXKHI MO/IIT.

IMpane3aaTHicTh cucrteMu: TecTyBaHHS MiATBEPIUIIO TOBHY BIJMOBIIHICTh
poOOTH MPUCTPOIO TEXHIYHOMY 3aBJaHHIO0. CHCTeMa KOPEKTHO MEPEXOIUTh 3 PEKUMY
OUIKYBaHHS y PEXUM TPHUBOTH IMPHU BUABICHHI PyXy, CYNPOBOKYIOUH 1€ CBITIOBOIO
Ta 3BYKOBOIO 1HJUKAIIIEI0 Ta BIJOOpa)KEHHSM TOYHOI BIACTaHI JO MOPYUIHUKA Ha
JUACILIET.

HaBuanbHa uiHHicTb: Po0OoTa mo3BoNMIA 3aKpiMUTH 3HAHHS 3 OCHOB
CJICKTPOHIKM Ta CXEMOTEXHIKH, 30KpeMa OCOOJMBOCTEH MiAKIIOYCHHS HABAaHTAXKEHb
yepe3 pe3rCTOPH Ta TPAH3HCTOPHI KIIIOYl, a TaKOXK IMOTJIUOWTH HABHYKH POOOTH 3
MPOTOKOJIAMU Tepeiadil JaHUX Ta HaJaroKEHHSIM IPOTrpaMHOTrO KOTY.

IlepcneKTHBH PO3BUTKY:

Po3pob6nenuii nmpuctpiii € 6a30BUM MPOTOTUIIOM, SIKUW Ma€ 3HAUHUM MOTEHITia
JUTSL MOJIEpHI3allii Ta NMEpPETBOPEHHSI Ha MOBHOILIHHY cucTeMy «Po3yMHuii nim» abo
KOMEpIIiiiHy curHami3aiito. Jlo OCHOBHMX HampsMiB MOAAIbIIOTO BIOCKOHAJICHHS

MO>KHA BIJHECTH:
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Jucranuiiine cnoBimenHsi: iHTerpamis GSM-monyns (Hanmpuxnaa, SIMS80OOL)

a6o Wi-Fi monmyns (ESP8266) nns wHancunanas SMS-mopigomiieHb a0o
CIIOBIIICHD Y MECEH/DKEP BIIACHUKA MPH CHPAIFOBAHHI CUTHAJII3aIlii;

Koutpoas mocryny: nomaBanHs marpuuHoi kiaBiatypu (Keypad 4x4) a6o
RFID-3unTyBaua /st MOXKJIMBOCTI MIOCTAHOBKH Ta 3HATTS 00’ €KTa 3 OXOPOHU 3a
JI0TIOMOTOI0 TapoJis a00 KapTKU AOCTYIIY;

Eneprone3anexkHictb: po3poOka cxemu 0e3mnepeOlfHOrO KUBJICHHS 3
BUKOPUCTAHHSAM JITIA-IOHHUX AaKyMYJSITOPIB Ta MOJYJS 3apsiiKd, a TaKOX
OporpaMHa ONTHUMI3allisl €HEProCloXUBaHHSA (PEXHM CHY) s TpPHUBAJIOi
aBTOHOMHOI po0OOTH;

JloryBanHsl nmoaii: miAKIIOYEHHS MOJYJIA ToAMHHUKA peanbHoro yacy (RTC)
ta SD-kapTu nans 3amMcy icTOpii chpaulioBaHb (ZaTta, 4ac Ta BIJCTaHb MO
00’€eKTa) y TeKCTOBUH (ail;

KoHcTpyKTHBHe BHKOHAHHS: IIEPEHECEHHS CXEMM 3 MAaKEeTHOI IJIaTH
(breadboard) na npykopany miaty (PCB) ta po3poOka koprycy Metogom 3D-

JPYKY JUIS 3aXUCTY €JICKTPOHIKH BiJ] 30BHIIIHIX BIUJIUBIB.
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