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1 MIOACHUTEJIBHAS 3AITMCKA

CocTaB u cofepKaHne NPaKTUUYECKUX 3aHATUN HaNpaBlIeHbl Ha peanusanuio degepanbHOro rocyaapeT-
BEHHOTO 00pa30BaTeNbHOTO CTaHIapTa cpeJHero npodeccuoHaabsHOro 06pa3oBaHus
Benmymeit numakTHaecKoi MENbI0 MPaKTUIECKUX 3aHATUH ABIseTcs (GopMHUpoBaHKE MPO(ecCHOHATBHBIX
NPAaKTUYECKUX YMEHHUI (YMEHUH BBINIOJIHATH ONpEAEIECHHBbIC ACHCTBHSA, ONEPAaLUH, HEOOXOIUMBIE B IOCIE-
JOyIOUIeM B IpodecCHOHATBHON AeITENbHOCTH) WM YIEOHBIX PaKTHYECKHX YMEHHUM, HEOOXOAUMBIX B MOCHIE-
Iyrorei yaeOHOM nesTeNbHOCTH.
B cootBercTBUM ¢ paboueil mporpaMMoi yueOHON mucHumuHbl «HTepHeT Bemiei» mpeaycMOTPEHO
NpOBeJIeHHE MPaKTHYECKUX padoT.
B pesynbraTe ux BHIITOTHEHUS, 00yUaIOMIUHACS JOIKEH:
ymembs:
—  COCTaBIJISITH MPOrPaMMBI Ha A3bIKE acceMOepa AJisi MUKPOIIPOLIECCOPHBIX CHCTEM
—  MPOM3BOIUTH TECTUPOBAHKE U OTIAAKY MUKponporeccopHsix cucteM (MIIC)
—  BBIOMpaTh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP ISl KOHKPETHON CHCTEMBI YIIpaBJICHUs
Coneprxanue 1ab0paTOpHBIX PaOOT OPUEHTUPOBAHO HA MTOATOTOBKY CTYEHTOB K OCBOSHHIO IIPOTPaMMBbI MO-
TOTOBKHU CHELMAINCTOB CPEIHEr0 3BE€HA M0 CIENHAIbHOCTH U OBNAJICHUIO HPOeCcCUOHATbHBIMU KOMNEMEHUUA-
MU
I1K 2.1. Co3naBats mporpaMMbl Ha SI3bIKE acceMOIepa Jisi MUKPOTIPOIIECCOPHBIX CHCTEM
[IK 2.2. [Ipou3BOAUTH TECTUPOBAHKE U OTIIAJIKY MUKPOIIPOIIECCOPHBIX CUCTEM.
A Takxe GOPMHPOBAHUIO 0OMIUX KOMREMEH UL
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JeSTENFHOCT, BEIOMPATh THUIIOBBIE METOABI U CIIOCOOBI BBITIOJ-
HeHUS MPo(eCcCHOHATBFHBIX 3a/1a4, OIICHUBATh UX 3P(EKTUBHOCTh U KA4eCTBO.
OK 3. [lpuHNMaTh penieHus] B CTaHAAPTHBIX M HECTAHIAPTHBIX CHUTYallUsiX U HECTU 3a HUX OTBETCT-
BEHHOCTb.
OK 6. Paborarh B KOJIIEKTHBE U KOMaH[e, d3PPEKTUBHO OOIIAThCA C KOJIETaMH, PyKOBOJCTBOM, II0O-
TpeOUTEISIMU.
OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a PabOTy WICHOB KOMaH[pbl (MIOAYMHEHHBIX), Pe3yIbTaT BbI-
MTOJTHEHMS 3alaHUM.
BeimonHeHne cTyJeHTaMu MpaKTHYecKuX paboT mo y4ueOHOH aucuuruinae «[IpukimagHas 371eKTpOHUKA
HaIpaBJIeHO Ha:
- 0000111eHNEe, CUCTEMATH3ALUIO, YTIyOJIeHHE, 3aKpeIUIeHUE, Pa3BUTHE U JETAIN3ALMIO OITY4E€HHBIX TEO-
PETUYECKUX 3HAHUH IO KOHKPETHBIM TEMaM Y4e€OHOMN TUCLIUIUINHBI;
- (hopMUpOBaHUE YMEHUI IPUMEHSITh MTOJTyUYCHHBIC 3HAHUS HA NIPAKTHKE,
- peann3aluio eIUHCTBA HHTEIUIEKTYaIbHOM U MPaKTHYECKOHN eI TeIIbHOCTH;
- pa3sBUTHE MHTEJJIEKTYAJIbHBIX YMEHUH y OyIylIUX CIEHUATUCTOB: aHATUTHYECKUX, IPOCKTUPOBOYHBIX,
KOHCTPYKTHUBHBIX H JIP.;
- BBIpaOOTKY NPY PElICHUH MOCTABICHHBIX 33724 MPOPECCHOHAIFHO 3HAYUMBIX KauecTB, TAKUX Kak ca-
MOCTOSITEJIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAasi HHULIUATHBA.
[IpaxkTrueckue 3aHATHA MPOBOJATCS TMOCIE COOTBETCTBYIOIIEH TeMbl, KOTOpas o0ecredynBaeT HajInuue
3H3HI/II>1, HCO6XOI[I/IMBIX JJIs1 €€ BBIIIOJTHCHUS.
Kpurtepun ouenkmu:
OneHka «OTIUYHO» CTaBUTCS, €CJIN 33JJAHUE BBINIOJIHEHO BEPHO.
OrneHKa «XOpOII0» CTaBUTCS, €CIH JOIYIIEeHa OJHa WK JIBE OIIHOKH, IPUBE/IIINE K HEIPAaBUIBHOMY pe-
3yJIbTaTy.
OrneHka «yI0BJIETBOPUTEIBHO» CTABUTCS, €CIIN MPUBEICHO HETOIHOE BBIIIOJTHEHNE 3aJaHMs.
OrneHka «HEYIOBIETBOPUTENEHOY CTABUTCS, €CITH 33/I1aHNE HE BHITIOJIHEHO.



2 IEPEYEHb IPAKTUUECKHMX 3AHATHIA

Pazgensl/Tembl TeMbl NPAKTHYECKHUX 3aHATHI KosmuectBo Tpe6oBannsa ®PI'OC
4acoB CIIO
(ymern)
Pasnea 2. OcHOBHBIE TEXHOJOTHH HHTEPHETA Bellei 16
3HAKOMCTBO C ApIyHHO 4 Vi
¥02.3.,¥03.1.
Tema 2.10. CpencTBa BUp- V06.1.. Y072,
TyanbHOU HACHTH()UKAIN
SS:;:ITOB BHCIHCH [NoxkmroueHue u MPOrpaMMHUpPOBa- 2 Y1,V2,V¥3
Hue cyuteiBatens RFID v02.3., Y03.1.
Y06.1., ¥07.2.
Tema 2.2. latunku u ceH- | [logxitroueHne U mporpaMMHpOBa- 2 Y1,V2,V¥3
copsl lHTepHeTa Bemen HHUE U(POBOTO AaTYMKA JABUIKECHHS v02.3.,Y03.1.
Y06.1., ¥07.2.
[NoxkmroueHue u MPOrpaMMHUpPOBa- 2 Y1,V2,V¥3
HUE JaTYuKa TeMIepaTypsl U BIax- ¥02.3., Y03.1.
HOCTH (KJITUMATKOHTPOJIb) Y06.1., Y07.2.
[MoaxmoueHue 1 MporpaMMHUpoOBa- 2 V1,¥2,V3
HUE TepMETUYHOI0 JaTYHKa TeMIie- ¥02.3.,,Y03.1.
paTypbl Ui BIaXKHOH cpeibl Y06.1., ¥07.2.
[MoaxoueHue 1 MporpaMMHUpoOBa- 2 Y1,¥2,V3
HUE yJIBTPa3BYKOBOI'O AaJbHOMEpa ¥02.3.,Y03.1.
(MapKTpOHUK) Y06.1.,¥07.2.
[MoaxmoueHue 1 MporpaMMHUpoOBa- 2 V1,¥2,V¥3
HUE aHAJIOTOBOr0 J1aT4MKa IymMa v02.3., Y03.1.
Y06.1., ¥07.2.
Pa3gen 3. [IpakTHueckoe npuMeHeHne Texnojaoruii Unrepuera 16
Belen
Tema 3.3. YMHBIN 10M U [HoaxnroueHue U nporpaMmMHupoOBa- 2 V1,V¥2,V¥3
ropon HUE YMHOT'O CBETHJIbHUKA v02.3., ¥03.1.
Y06.1., ¥07.2.
[MoaxnroueHne U nporpaMmMHupoOBa- 2 V1,V¥2,V¥3
HUE JaTYMKa BIAXKHOCTHU IMOYBBI v02.3., Y03.1.
Y06.1., ¥07.2.
[MoaxiroueHue 1 mporpaMmMmHupoBa- 2 V1,¥2,V3
HHUE JaT4YMKa YPOBHS BOJBI ¥02.3.,,Y03.1.
Y06.1., ¥07.2.
[MoaxiroueHue 1 mporpaMmmMHupoBa- 2 Y1,¥2,V3
HHE JaT4hKa YTIEBOJAOPOAHBIX Ta30B v¥02.3.,,Y03.1.
Y06.1., ¥07.2.
[MoaxiroueHue 1 mporpaMmMmHUpoBa- 2 Y1,¥2,V3
HUE JIaTYUKa yrapHbIX ra3oB ¥02.3., ¥03.1.
Y06.1., ¥07.2.
[MoaxnroueHne U nporpaMmMHupoBa- 2 V1,V¥2,V¥3
HHE MOJYJIA 1aTYUKA OTHSA v02.3.,Y03.1.
Y06.1.,¥07.2.
VYnpaBneHue yMHBIM JOMOM 4epe3 4 V1,V2,V¥3
MOOMIIbHOE TIPUIIOKEHHUE ¥02.3.,¥03.1.
Y06.1.,¥07.2.
HUTOI'O 32




3METOJNYECKHUE YKA3AHUSA
Tema 2.1. CpeacTBa BUPTYaIbHON HAeHTH(PUKANNH 00bEKTOB BHEIIHEH Cpebl

IIpakTuyeckas padora Ne 1
3HAKOMCTBO ¢ ApIYHHO
Hean padoTbl: HAYYNUTHCS MOJKIIOYATh U IPOrPaMMUPOBATh YCTPOICTBA BBOJA /BHIBOAA K MUKPOKOH-
TpoJuepy ApaynHo
Boinoanus padoty, Bbl Oyaere:
ymemy:

- COCTaBJIATh MPOrpaMMBbI Ha A3BIKE acceM6nepa AJI1 MUKPOIIPOLECCOPHBIX CUCTEM

MarepuanbHoe obecnedyenue: CtapToBbiit Habop s uzydenust Arduino, I1K ¢ T1O Arduino IDE

TGOPETH‘ICCKI/IG CBCACHUA

Arduino — 3TO 3NEKTPOHHBIH KOHCTPYKTOP, KOTOPBIN MMO3BOJISIET JTI0OOMY YEJIOBEKY CO3[aBaTh Pa3HO-
o0pa3HbIe 3JEKTPO-MEXaHUYEeCKHE YCTPOHCTBAa. APAYWHO COCTOMT M3 MPOTPaMMHON W ammapaTHOW YacTu.
[IporpamMmMHas 4acTh BKJIIOYAET B ce0sl cpeay pa3paboTku (mporpamma ajisl HallMCaHusl U OTIaKU MPOIIUBOK),
MHOXECTBO TOTOBBIX M YJOOHBIX OMOIMOTEK, YHPOLICHHBIH SI3BIK NMPOrpaMMUPOBaHMA. AMNMapaTHas 4acTh
BKJIIOYaeT B ce0s OOBIIYIO IMHEWKY MUKPOKOHTPOJIIEPOB M TOTOBBIX MOJyJel At HUX. Ha ocHOBe ApiynHO
MOYKHO CO3/IaBaTh Pa3InUHbIC YCTPOMCTBA: OT MPOCTHIX MHUTAJIOK, METEOCTAHIINI, CHUCTEM aBTOMATHU3AIMU U JI0
cucTeMbl yMHOTO 1oma, UI1Y crankamu n OeCIMIOTHBIMH JIETAaTEIbHBIMHU allapaTaMH.

AnnapaTHasi 4acTb

Arduino UNO - mara pa3paboT4nkoB, oHa U3 Heckoapkux (Mega, Nano u 1p.), OCHOBaHa Ha MHKPO-
koHTposuiepe ATmega328 (puc. 1). OH nomyssipeH, IIaBHBIM 00pa3oM, M3-3a OOLIMPHON CETH MOANCPKKH U
YHHUBEPCAIbHOCTH.

¥ Arduino UNO ecth 14 mudpoBbIX MOPTOB BBOJAA - BHIBOJA, IIECTh W3 KOTOPHIX YMEIOT BBIJABATh
IINUM. Eme ects 6 BXoasmux aHagoronbix noptoB. Ecte reneparop 16 Mru, USB nopTt, pazseM nutanus,
KHOMKa cOpoca, u pazseM ICSP. IIporpammupyercst 6e3 Ucnonp30BaHus IpOrpaMMaTopoB, yepe3 USB.

Mnara Arduino UNO

Ma A0 voumcasemsr

1 — Pa3zwem nuTaHms,
2 — Pazpem USB,
3 — anukarop nepeaadn JaHHBIX,

‘e
Bl 4 —Muukatop npuema JaHHbIX,
e 5 — Uuaukarop 13 nuna,

=, = 6 — ITopTsl,
s . 'E_ 7 — apukaTop nutaHus,

: ' 3 8 — Copoc,

: 3= 9- Passem ICSP,

Sz 10 — TopTst
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Pucynok 1 — BHemHuit Buj miatel ApAyuHO



JlomomHUTENEHBIMU KOMIIOHeHTaMu Tl KoHburypupoanuss MIIC Ha ocHoBe MK sIBIIsitOTCS: MakeT-
Hasl 1Jiata, MpoBOJA, CBETOAMOMBI, PE3UCTOPHI, AMOIBI, TTOTCHIUOMETPHI, (POTOPE3UCTOPHI, MBE303TEMEHTHL.,
JATYMKH TeMmrepatypsl, KHonkH, JKK-unmukaTopsl (cM. puc. 2 u 3)
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Pucynok 2 — MakeTHas mara
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IIporpamMmHas 4yacThb
Arduino IDE — nmporpammHOe 00ecredeH e sl OJIb30BaTeNCH, MTO3BOJISIOINIEE THCATh CBOU MPOTPAMMBI
(cxetun) s mmatgopmbl Arduino. Ota muargopma B MEPBYIO O4Yepeab OPUSHTUPYETCS HA KOHCTPYKTOPOB-
nrobuTenei, KoTopble MPUMEHSIOT Arduino A1t TOCTPOEHHS MPOCTHIX CUCTEM aBTOMATUKU M POOOTOTEXHHUKH.
S3p1k mporpammupoBanust Arduino sBisercs cranmaptHeM C++ (ucnomesyercs xommmiatop AVR-
GCC) ¢ HEKOTOPHIMU OCOOCHHOCTSIMHU, OOJIErYaroNIye HaMCAHNUE MPOTPaMM HOBHYKAM B 3TOM JIeTie.
[IpeumymecrBa Arduino IDE:
* TIOCTYITHOCTB;
* yIOOHBII [T HCTIOJIB30BaHMS M HOHUMaHMs HHTEpderic;
* IporpaMma COBMECTHMa CO BCEMHU BEPCHSIMU OTEpallMoHHbIX crucTeM Windows;
* HATU4Ke HEOOXOAUMBIX ISl paOOTHl HHCTPYMEHTOB;
* HECKOJIBKO BAPHAHTOB S3BIKOB MPOTPaMMHUPOBAHHS;
* BO3MOXKHOCTb YITTyOUTh 3HaHMSA si3bika C++;
* BCTPOCHHBIN HA0Op IPUMEPOB MPOTPAMM;
* YHKIIMU COXpaHEHHs, SKCIIOPTa, IIPOBEPKH, OMCKA, 3aMEHBI CKeTUEH.
Oxno u MeHto Arduino IDE npencraBneHo Ha puc.4.

_

Pucynok 4 — Oxuo Arduino IDE

GUl (Graphical User Interface - Npadwieckuit uitepdeic nonb3osarTens)

4 Open (OTKPBITH )0 ngreseT wedi 00 CIMEOM RO SR, Ouared.

6 Serial Monitor (Cepuan MOHUTOR):OrotipaxssT patiary COM NOpTS € TECVILMM CRETEM.

8 Code Area{Onacrtb Koga):Ofinacr wons npopas: (craTia).
9 Message Area (O6nacts COOBLUEHUIR): Ofinacts coofiusmil. Tams ci0q5s SLSORATCR Coofilenin 06 ol

Pucynok 5 — Mento Arduino IDE
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Hnst Toro, ytoObl HauaTh paboty ¢ Arduino HeoOXoaMMO 3alTH Ha calT arduino.cc M ckadaTh Mpo-
rpammy Arduino IDE wu3 paznena Download, 6ecriatio. HykHO BBIOpaTh IporpamMmy, HOIXOASIIYO IO OIe-
paumonnyto cucremy (Windows Installer (.exe), Windows (ZIP file)).

Hanee HeoOxoauMo moaKIr0unTh iaty Apayuso B I1K (puc. 6).

/I Tlogcoeaunute Bawy nnaty Arduino Uno
K KOMMbHOTEPY

Wenansaginre USB abans, Bxogaumii 8 xomnnexr wabopa, ::*;_-mv.lu
nnaty Arduino ¢ o ua USB passemos salemm xomnuorepa

Pucynoxk 6 — Ilogkirouenne Apaynno k [TK
3areM HEOOXOOMMO YCTaHOBHUTH OpaiiBepa, COOTBETCTBYIOLIUE OINEPALMOHHON CHCTEME M HAaCTPOUTh
nopt (puc.7).

Crpasa
Auta Format
Archiva Skoxch
Fix Encodng & Reload
Serid Montor

Nrara »

com 12
Pmogrammer »
B8un Bootoader

Pucynoxk 7 — Hactpolika mopta

IIpakTHyeckoe 3axanue 1

OOpabaTpiBaeM Ha)KaTHE KHOIIKH Ha TIPHMEpE 3a)KUT'aHuUsI CBETOIHO/1A

DTO 3KCHEPUMEHT 10 padoTe ¢ KHONMKOW. MBI OyaeM BKIIOYaTh CBETOAMOJ 110 Ha)KaTUH KHOIIKH U BbI-
KJTIOYaTh 110 OTITYCKaHWH KHOTIKH. PaccMoTprM noHsTHE Ipede3ra U MporpaMMHBIE METO/IbI €T0 YCTPaHESHHSI.

Heo6xommMble KOMITOHEHTHI:

* koHTpOJuiep Arduino UNO R3;

* [1aTa JUIst IPOTOTHITUPOBAHUS;

* KHOTIKQ,

* CBETOJHOT;

* peauctop 220 Owm;

* pesuctop 10 kOm;

* IPOBOJIA MATa-Tarna.

B nanHOM 3KCniepuMeHTe MBI OyieM HCHOIb30BaTh KOHTakT D2 Arduino B kauecTBe BXoza. DTO MO3BO-
JSIET TOJKIIOYHTE K HEMY KHOIIKY JUIS B3aMMOJICHCTBHS C TIPOEKTOM B PEKUME peanbHOro BpeMenu. [Ipu mc-
noJjbp30BaHuK Arduino B Ka4ecTBe BXOJOB UCIONL3YIOT pull-up- u pulldown-pesucropst, uTo0bl Bxoa Arduino
HE HaXOJIWICS B «IIOJIBELICHHOM)» COCTOSHMU (B 3TOM COCTOSHUM OH OyJeT coOMpaTh BHEIIHHE HABOAKH H
MIPUHUMATh MTPOU3BOJIbHBIC 3HAYEHHs), a UMl 3apaHee u3BecTHoe coctosHue (0 miau 1). Pesucrops pull-up
HOATATHUBAIOT BXOJ K nuTanuto +5 B, pull-down-pesuctopsr noarsrusarot Bxox k GND. Kpome atoro, pull-up-
u pull-down-pe3uctopsl rapaHTHPYIOT, YTO KHOIIKA HE CO3JAaCT KOPOTKOTO 3aMbIKaHUs Mexay +5 B u zemueit
npyd HaxaTud. B HameMm SKCHepuMeHTe Uil MOIKIIOYEHHS KHONKH MBI OyJeM ucnonb3oBaTh pulldown-
pesucrop. Cxema MoJKIFUSHHS TpeicTaBIeHa Ha puc. 8.
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Pucynok 8.

Korna xHomka OTK/IO4eHa, BX0oa D2 OyneT MOATSIHYT K «3eMiie» depe3 pe3uctop HomuHaaoMm 10 kOwm,
KOTOPBIil OyAeT OrpaHUYMBAThH MOTOK TOKA, U HAa BXOJHOM KOHTaKTe OyZET YCTaHOBJICHO 3HAYCHHE HaIIpsKe-
Hust LOW. Tlpu HakaTuM Ha KHONKY BXOJHOM KOHTAKT HAIpsMyro cBsizaH ¢ 5 B. Bonbinas gacts Toka Oynet
MIPOTEKaTh 0 MyTH HAaUMEHBIIIETO COIPOTUBIICHUS Yepe3 3aMKHYTYIO0 KHOIIKY, M Ha BXOJle TeHepupyeTcs ypo-
BeHb HIGH. Ilpu Ha>kaTuu Ha KHOTIKY BKJIFOUAEM CBETOAHMO/, TIPH OTITYCKAHUH — TaCHM.

Kon nannoro ckerya npuBeneH B muctuare 1.1.

ITopsi oK MOAKAIOYEHUS:

1. JInnHAYI0 HOXKY cBeToauoa (aHo ) moakirouaeM K mudporomy BeiBogy D10 Arduino, apyryio (ka-
To1) — uepe3 pesuctop 220 Om k BeiBoxy GND (cm. puc. 1).

2. OnuH BXOJA KHOMKH MojKItouaeM K +5 B, npyroii — uepe3 pesuctop 10 kOM k GND, BbIX0A KHOIIKH
nojkirouaeM K Bxoay D2 Arduino (cm. puc. 1).

3. 3arpyxaem B maty Arduino cketd u3 auctunra 1.1.

4. Ilpu Ha)xaTUM HA KHOTIKY CBETOHO/ JOJKEH TOPETh, IPU OTITYCKaHUH — 3aTYXHYTh.

IIpakTH4yeckoe 3axanue 2

VYcinoxxHuM 3a1a4y — OyZeM MEepeKIodaTh COCTOSHUE CBETOAMOMAA (BKIIOYEH/BBIKIIOUEH) MPU KaXIOM
Ha)KaTHM KHOIIKY. 3arpy3uM Ha miaty Arduino ckerd u3 auctuHra 1.2.

[Ipu HakaTUM KHONKU CBETOJHUOJ JOJDKEH M3MEHSTh CBOe cocTossHue. Ho 3To OyneT mpoucxonuTh He
Bcerna. BuHoit ToMy — npe0e3r KHOTIOK.

Knonku npeactaBisitorT u3 ce0si MEXaHHUECKHE yCTPOMCTBA ¢ CHCTEMOM MpYKMHHOTO KoHTakTa. Korma
BbI HAKUMAeTe Ha KHOMKY BHU3, CUTHAJI HE MTPOCTO MEHSETCS OT HU3KOTO JI0 BHICOKOTO, OH B TEUEHHE HECKOJIb-
KMX MUJUTUCEKYH]T MEHSIET 3HaYeHHE OT OJIHOTO JI0 JPYroro, Mpexe YeM KOHTAKTHI IUIOTHO CONMPUKOCHYTCS U
ycraHoButcs 3HaueHne HIGH.

MukpokoHTpoiuiep 3a(UKCUPYET BCE 3TU HaXaTus, IOTOMY YTO Apede3r HEOTIMYUM OT HACTOALIETO
HAKATHSI HA KHOTIKY. Y CTPaHHTH BIUSHHE Jipebe3ra MOXKHO MPOrPaMMHO. AJITOPUTM CIIe Ty FOIIHN:

1. CoxpaHsieM NpeablIylIee COCTOSHUE KHONKM W TEKYyIee COCTOSHHE KHOIKU (IpU MHULIHATA3ALUHI
LOW).

2. CauThIBaeM TEKYIIEe COCTOSHUE KHOIKH.

3. Ecnu Tekymiee cOCTOSHIUE KHOMKH OTIMYAETCS OT MPEABIAYIIET0 COCTOSTHAA KHOIIKH, JKJIEM 5 MC, TIO-
TOMY YTO KHOITIKA, BO3MOKHO, U3MEHWJIa COCTOSIHHE.

4. ITocne 5 MC CYMTHIBAEM COCTOSIHHE KHOTIKH M UCIIOJIB3YEM €TO B Ka4eCTBE TEKYIIET0 COCTOSHUS KHOTI-

KH.

5. Ecnu npenpinyiiee cocrosinie kHonku 0but0 LOW, a texymee coctosiue kHonku HIGH, mepexiio-
4aeM COCTOSHUE CBETOAMOJA.

6. YcranaBnuBaeM Mpeblayliee COCTOSTHIE KHOIKY JUTSL TEKYIIETO COCTOSHHSI KHOTIKH.

7. BosBpar k mary 2. JloGaBiisieM K HalleMy CKeT4y HOANPOrpaMMy YCTpaHEeHUs apedesra.

[ony4yaem xon, moka3aHHsli B muctuHre 1.3.

IIpakTnyeckoe 3aganue 3

XKunkoxkpucta/In4ecKuil HHIUKATOP MPUMEHSAETCA NMPAKTUYECKU MOBCIOLY. DTO 3JIEKTPOHHBIE Yachl,

TabJI0 Ha BOK3aJle, B MUKPOBOJIHOBKE, TE€JIEBH30P — €CTh HE UYTO MHOE, KaK >KUAKOKPHUCTAIUIMYECKUN TUCTIICH.
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Cxema, mpencTaBieHHas Ha pucyHke 9, HeoOXoawma sl BHIBOAA HA KUAKO KPUCTAJUIMYECKUH HHAMKATOP
(KKI) xaxoli—HuOyap nHGopManyn. [IoTeHIMOMETp B cXeMa CITYKHT JIJTsl PETYJITHPOBAHUSI IPKOCTH SKPaHa.

-] TeLt o0

s 2
* 3
o

Pucynox 9 — Cxema 1uis BeiBoa nHpopmarmu Ha KK

[lepBoHayanpHO Ha JUCIUIEE HYKHO OTPETyIUpPOBATH SPKOCTH IMOJCBETKH JKpaHa C MOMOIIBI0 TOTEH-
roMerpa. Vcxomublid TekeT mporpaMmbl BeiBoauT Haamuck «hello, world!». V3amenuB nporpammy, MOXHO
BBIBECTH Ha 3KpaH J000H TEKCT.

3anyctute cpeny nporpammupoBanus Arduino IDE. B nannom 3amanuu k MIIC noaxmouaetcs XKKU,
MOATOMY Tiepell TeM Kak HauaThb paboTy C MporpaMMoH, HEOOXOAUMO MOAKIIOYUTE OUOIHOTEKY
LiquidCrystal.h. Ona ynpomaer ynpasieHre pa3InIHbIMHA THIIAMH KXKUJIKOKPUCTAIUINIECKUX UHIUKATOPOB.

OTkpoiiTe cKeTd, MpUBEACHHBINA B TUCTUHTE 1.4 13 MeHto dDaiin, mocie Toro, Kak MporpaMMa HamucaHa,
HEOOXOJIUMO J1aTh KOMITBIOTEPY €€ MPOBEPUTh, H, €CIIM BCE MPaBHIBHO, MOXKHO TEPEXOJUTh K CIIEIyIOIEMY
mary. Kaonka «3arpy3kay» HoChUIaeT CKOMIMJIMPOBaHHYIO nporpaMmy B Iutaty Arduino yepe3 USB mnyp,
IocJie MOJTHOM 3arpy3Ky OHa Cpa3y Ha4HET CBOIO paboTy.

®opma npeACcTaBIeHUS pe3yJibTaTa:

Otuet o paboTe JOIDKEH CONEePKAaTh:

a) HauMEHOBaHME pabOTHI U LeNb paboThI;
0) CXeMbl MOAKIIIOUEHUS YCTPOMCTB BBO-BBIBOIA;
B) BBIBOJIBI IO padoTe.

IIpakTHyeckas padora Ne 2
IToaxknwoyenue u nporpammupoBanue cuutbiBaTeass RFID

Leap padoThI: HAYYUTHCS TOJKIIOYATH U MPOTPaMMHUPOBATh YCTPOiCTBO cunThiBanus RFID meTok k
MHUKPOKOHTPOIIEPY ApIAyHHO

BoinosinuB padoty, Bel Oynere:

ymemy:

YMETh:

— COCTaBJISITh IPOrPaMMBI Ha SI3bIKE acceMOiiepa JIsi MUKPOTIPOIIECCOPHBIX CUCTEM

— TPOW3BOJNTH TECTUPOBAHHUE M OTIIAIKY MUKpOTIpoIieccopHbIx cucteM (MIIC)

— BBIOMPATH MUKPOKOHTPOJLIEP/MUKPOIIPOLIECCOP JUIsl KOHKPETHON CHCTEMBI yIIPABICHUS

Martepuanbhoe odecneuenue: CtaproBbiit Habop mast nzyuenns Arduino, ITK ¢ TTO Arduino IDE

TeopeTnyeckue cBeleHUs

Wnentudukanyst 00bEKTOB MPOU3BOIUTCS N0 YHUKAITBHOMY IHU(DPOBOMY KOIY, KOTOPBIH CUHTHIBACTCS
W3 TIAMSATH 3JICKTPOHHOW METKH, IPUKPETUIIEMOi K 00beKTy uaeHTu(rKanuu. CYUTHIBATENb COJCPKHUT B CBO-
€M COCTaBe MepelaTInK U aHTEHHY, MTOCPEACTBOM KOTOPBIX H3IY4aeTCs dJIEKTPOMArHUTHOE TI0JE ONpeeseH-
HOI1 yacToThl. [lomaBmive B 30HY JIEHCTBHS CYHTHIBAIOIIETO TOJS PAIHOYaCTOTHBIE METKH «OTBEYAIOT)» COOCT-
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BEHHBIM CUTHAJIOM, COZAEp)KaluM HHGOpManuio (MACHTU(PHUKAIMOHHBI HOMEpP TOBapa, IMOJb30BATEIHCKUE
JaHHbIe | T. 1.). CUTHAN yIIaBIMBACTCS aHTCHHON CUMTHIBATEINS, HHMOPMAIIH paciiu(poBEIBACTCSA U Mepea-
eTcs B KoMmbioTep A o0pabotku. [logasinsiomiee GOJIBIIMHCTBO COBPEMEHHBIX CHCTEM KOHTPOJIS IOCTYIIa
(CK]I) ucnonp3yer B Ka4ecTBE CPEACTB JOCTyNa UACHTU(GUKATOPHI, paboTaromue Ha yactote 125 k[ DOto
MPOKCHMHUTH-KAPTHI JOCTYyTAa (TOJIBKO YTEHHE), CAMBIMHU PACIIPOCTPAaHEHHBIMHU SABJSIOTCS KapThl EM-Marin, a
takke HID, Indala. KapTsl aToro cranmapTa sBISIOTCS YAOOHBIM CPEICTBOM OTKPBIBaHHS ABEpEH M TypHHKE-
ToB. Ho He Oonee. OTu KapThl He 001aal0T HUKAKOW 3alIMIIEHHOCTHIO, JIETKO KOMUPYIOTCS U TOAIEIIBIBAIOTCS
1, COOTBETCTBEHHO, HIUYETO HE JAfOT ISl 3aIIUTHl O0HEKTa OT HECAHKIIMOHUPOBAHHOTO MPOHUKHOBEHHUSI.

Hacrosiyro 3ammTy OT KOMUPOBAHUA U MTOAIEIKH 00eCTIEYMBAIOT TaKUe HICHTH(PHUKATOPHI, B YATIAX KO-
TOPBIX pean30BaHa Kpunrorpaduieckas 3amuTa. IT0 OECKOHTAKTHBIE CMapT-KapThl, padOTAaoLIe Ha YacTOTe
13,56 MI'n, Hanbonee pacnpocTpaHEHHBIMH M3 HUX SIBISIOTCS KapThl Mifare®. B kaprax 3THX cTaHmapToB
KPUITO3AIINTa OPTaHW30BaHa Ha BEICOKOM YPOBHE, U MOMAJENKA TAKUX KapT MPaKTUIECKH HEBO3MOXKHA.

IIpakTH4yeckoe 3aganune

B 3TOM 3KcniepuMenTe MbI TOKaXxeM, Kak 1ara Arduino monmyyaet goctyn kK ganHsIM RFID-kapt u Ope-
noxoB Mifare ¢ momoripio RFID-cunteiBaTenss RC522C.

Heob6xommumble KOMIIOHEHTHI:

* koHTpoJuiep Arduino UNO R3;

* [1aTa JUIsi IPOTOTHITUPOBAHUS;

¢ RFID-cunteiBaTens RC522;

* OpeJIoK;

* KapTa;

* MPOBOJIA Tara-Tarna.

PamunouactotHas unentudukanus (RFID) — aTo TexHOMOTHA aBTOMAaTHYECKONH OECKOHTAKTHOMN HIIEHTH-
(ukanu 00bEKTOB ITPH MOMOIIH PAIUOYACTOTHOTO KaHana cBs3u. bazosas cucrema RFID cocrout us:

* paIuO4YacCTOTHOU METKY;

* cCYUTHIBaTENS HHGOpMAIH (puaepa);

* KOMIIBIOTEpA AJ1s1 00pabOTKH UHPOPMALIHH.

Monyns RC522 — RFID-moayns 13,56 MI't ¢ SPI-untepdeiicom (puc.10). B xoMmmiekTe K MOIYITO
unyt 2 RFID-metku — B BUzie KapThl 1 Opesoka.

OCHOBHBIE XapaKTePUCTUKHU:

* ocHOBaH Ha Mukpocxeme MFRC522;

* HanpsbKeHue nuTtanus: 3,3 B;

* moTpedIIseMsbli TOK: 13—-26 MA;

* paboyas yactota: 13,56 MI'i;

* TAILHOCTEH cUUTHIBaHUS: 0~60 MM;

* uaTepdeiic: SPI, makcumanpHas ckopocts nepegauu 10 Mbur/c;

* pazmep: 40x60 mmM;

* yreHue u 3anuck RFID-meTok.

Pucynoxk 10
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CxeMa NoAKITIOYeHUST MOTyJIs K mare Arduino nmokaszana Ha puc. 11.

Hanwumewm cketd cunThIBaHUS C KapThl U BBIBOJIA B MocienoBaTeabHbI nopT Arduino UID (yHukanbHBIN
uaenTudukanuonHsii Homep) RFID-meTku (kapthl nnn Openoka). [lpu Hanucanuu cketya OyaeM HCHONB30-
Bath OuOmoreky MFRC522 (https://github.com/miguelbalboa/rfid). Comepxumoe ckeTya MOKa3aHO B TUCTHH-
re 2.1.

Iopsa1ok NOAKIIOYEHUS:

1. onpkmmouaem moaynu RFID-cautsiBatens RC522 k mnare Arduino mo cxeme Ha puc. 11.

2. 3arpyxaem B miaTy Arduino cketd u3 muctuaTa 28.1. OTKpBIBAEM MOHHUTOP MOCIEAOBATENBHOTO TTOP-

Ta.

3. [logHOCUM MeTKY (KapTy WM OpeNoK) K CUMTHIBATENIO M BUAMM BBIBOJ B IOCJIEIOBATENBHBIA TOPT
nauubix Metkd UID u tun (puc. 12).

Metku Mirafe m03BOJISIIOT 3aNMCHIBaTh HAa HUX HH(GOpPMAaLUIO. B crieayrommem ckeTde Mbl OpraHu3yem Ha
KapTe CYEeTUHK, KOTOPbI OyaeT MHKPEeMEHTHPOBAThHCS IPH TIOAHECEHUH KapThl K CUMTHIBaTEN0. B mocnenosa-
TENbHBIA MOPT OyJeM BBIBOAWTH mokazanus cuerdynka (Puc.13). ComepkuMoe ckeTda MOKa3aHO B JIMCTHHTE
2.2.

@ rrorcsza @

oL
v e

Pucynoxk 11.

/dev/ttyACMO (Arduino Uno) i [dev/tty (Arduine Uno)

| Pata for count 4:

0l 14
ard UID: D9 FA 90 S5 ;Ult';":l:?ﬁf —
PICC type: MIFARE 1KB hriting dsta %o block 4 ...
ard UID: 31 77 DE OE OIS
PICC type: MIFARE 1KB Fard UID: D9 FA 0 55
Card LI0: 08 FA 90 55 puthenticating using key ...
PICC 'typ‘;": MIFARE 1KB Reading data from hlack 4 ...
ard UID: 31 77 DE OE Pata for court 4
PICC type: MIFARE 1KB

fLoun1l=258

buthenticating again using key B. .,
Writing data into block 4 ...
01 03

Card UID: D2 FA 20 55
Pucynox 12 BICC type: MIFARE 1KB
puthenticating using key A. ..
Reading data from block 4 ...
Data for count 4:

01 03

Fountl=259

Puthenticating again using key B...
jriting data into hlock 4 ..

01 04

& AsTOnpokpyTKa
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Pucynox 13
®opMa npeACTABIEHUS pe3ybTaTa:
OtyeT o paboTe MODKEH comepyKaTh:
a) HaWMCHOBAaHHE PaOOTHI U IIEIh PaOOTHI;
0) CXeMbl MOAKIIOUEHUS YCTPOMCTB BBO-BBIBOIA;
B) BBIBOJIBI IO paboTe.

Tema 2.2. laTunku u ceHcopbl UHTEepHeTa Belneii
IIpakTuyeckas padora Ne 3
IMoak10yeHne u NporpaMMupoBanue HUGPOBOro JATYNKA ABHKEHHSI

Hean padoTbl: HAYYUTHCS MOJKIIOYATh U MPOrPaMMUPOBATh HUPPOBOH JaTYMK IBHKEHUSI K MUKPO-
KOHTpOJUIiepy ApIyHHO

Beinoanus padory, Bel Oyaere:

ymemuy:

YMETb:

— COCTaBJIATh IPOrpaMMBbI Ha SI3bIKE acceMOiiepa sk MUKPOIIPOLIECCOPHBIX CUCTEM

— TPOU3BOAUTH TECTHPOBAHUE U OTIAAKY MUKpoIpoueccopHbIx cucteMm (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOTIPOLIECCOP AJIsi KOHKPETHOW CHCTEMBI YIIPaBICHUS

MarepuasibHoe obecneuenue: CtapToBbiit Habop st u3ydenust Arduino, ITK ¢ TTO Arduino IDE

Teoperuyeckue cBeJeHUs

B nmannoit pabote OyaeT UCnoiab30BaH MOIYIIb, MO3BOJISIFOIIUN OTCICKUBATH IBMKEHUE — MMUPOIIICKTPH-
yeckuit nadpakpacusiii (PIR) matunk nemwkenns HC-SR501 (Puc.14). Yarie Bcero oH MUCMOIB3YeTCS B YCT-
pOMCTBax, MpeAHA3HAUYEHHBIX [UIA YIPABICHUS OCBELICHUEM, M AJISI 3TOTO MOXKET HMCIIOJIb30BATHCS BKYIIE C
JATYNKOM OCBEIIEHHOCTH. DTOT MOAYJb HEOOJBIION TIO pa3MepaM, MOTpeOIsieT Malblii TOK U OY€Hb IPOCTOH B
UCIIOJIb30BaHMH, Oaroapsi 4eMy ero MO>KHO HCTIONBb30BaTh U B YCTPOHCTBAX C aBTOHOMHBIM ITUTAHUEM.

Pucynoxk 14

XapaKTEepUCTUKHU IATYHKA!

Iwupokwmii Arrama3oH padoyero HampspkeHus: 4,5 — 20 B moctossHHOTO TOKA;

[ToTpebnsieMsrii TOk moKos: ~50 MKA;

Hamnpsoxenue Ha Beixoze: 3.3 B;

Pabouas Temneparypa: ot -15° C no 70° C;

Pasmepsr: 32%24 mwm;

JBa pexuma paboTHI;

MaxkcumanbpHbIN yro ooHapykenwst — 110°;

MakcuManbHas AUCTaHIMs cpabaTeiBaHus — oT 3 10 7 M (perynupyercs); [Ipu Temnepatype 6osee 30°
C 310 paccTosiHE MOXKET YMEHBIIATHCS.

Ha monyns ycranoBieHa muH3a Openens, kotopast GoKycupyeT WH(PaKpPaCHbIC CUTHAIBI HA MMHPOAJICK-
Tpudeckuii maTunk moz HasauweM 500BP. Jlatumk HaswiBaetcs PIR (Passive Infra-Red). ITaccuBHsIit oH mo-
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TOMY, 4TO JJisi OOHAPY)KEHHs IBMKCHHS HE MCIOJIb3YeTCs Kakas-JIM0O JOMOHUTEIbHAS SHEPTUsl, KpOME TOH,
YTO UCITyCKACTCS CAMUMH 0OBEKTaMHU.

500BP coctouT 13 ABYX YyBCTBHTEIBHBIX JIEMEHTOB. Y TIPABISIONIas MUKPOCXEMa MOIYJISl PETHCTPUPY-
€T U3MEHEHHUsI CUTHAJIOB OT 00OUX 3JIEMEHTOB M MO XapaKTepy MX U3MECHEHUs] OOHAPYKUBAET ABIKCHHE 0ObEK-
TOB, UCITyCKAIOIINX WH(PpaKpacHbIe CUTHAIBI (3KUBBIX OPTaHU3MOB).

Monyas HC-SR501 umeer 3 BoIBOA:

[Muranue (VCC);

3emist (GND);

Bexox 3v3 (OUT).

Cpasy mocne nojayd MUTaHUsI HECKOJIBKO CEKYHJ MOIYJb OyIeT KaauOpoBaThCs, B 3TO BPEMsI BO3MOXK-
HBI JIOKHBIC cpabaTbiBaHus. [IpuMepHO yepe3 MUHYTY OH MepeiaéT B pexxum oxunanus. [Ipu cpabaTbiBaHuM
JIaTYNKA Ha BBIXOJE TOSBIISETCS JOTUYECKas eIUHNIIA, HANpsDKEeHNE — 3.3 BOJIbTA.

W3MeHeHns 3TOTro CHrHaja 3aBHCAT OT BEIOPaHHOTO pexxuma paboTel. OH MEHseTCs MePEeMBIYKON (0TMe-
YyeHa Ha (OTO C MOAMUCIMHU Kakoil pexkxuM OyzaeT BeiOpaH). Ecnu BbIOpaH H— mpu HEeCKONBKUX cpadaThIBaHUIX
MIOJIPSI/T HAa BBIXOJE JAaTYMKA OCTA&TCS BBICOKHMH YPOBEHB, NMpH L— mms xakmoro cpabateiBaHus OyneT momaH
CBOM UMITYJIBC.

Taxoke Ha caMOM MOJyJIe MOXXHO HalTH JiBa MIEPEMEHHBIX PE3UCTOPA, PETYIHUPYIOMINX JUCTAHIIHIO 00HAa-
pyxenus amwkenus (Distance Adjust) u Bpems, B TeYeHHE KOTOPOTO Ha BHIXOZE OyJeT JIorHdyecKas eAnHHIA
(Delay Time Adjust). IucTanims peryaupyercs B peaenax 3 — 7 MeTpoB, 3a7epikka ot 5 10 300 cexyH/I.

N emé HemHOTO 0 ero ocoOeHHOCTsX. [Ipu paboTe ¢ JaTYUKOM CieayeT u30eraTh NCTOYHUKOB CBETAa U
TeIIa, 3aKPHIBAIONINX TTOBEPXHOCTH 00BEKTHBA MOIYJIsl. BeTep Tarke MoXeT co3naBaTh momexu. Ha Gonbiiem
PACCTOSIHUM JaTYUK Oojiee YyBCTBUTEICH.

IIpakTH4yeckoe 3aganne

Heob6xommmble KOMITOHEHTBI:

* korTpostep Arduino UNO R3;

* [UIATa ISl IPOTOTHITUPOBAHHMS;

* Moayne HC-SR501,

* 3 cBETOAMOA;

* 3 pe3ucropa (OpaHKEeBBIH-OPAHKEBEIN-KOPHIHEBBIN);

* IPOBO/IA Marna-rnara.

Cobepure cxeMy, peICTaBICHHYIO Ha puc. 15.

o o e
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-
Arduing .
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Pucynoxk 15.

3arpyskaem cketd u3 JuctuHra 3.1 B koHTposuiep Arduino. [Ipu BKIIIOYEHUH 3arOpUTCS KPACHBIM CBETO-
JINOJT, KOTOPBIM CUTHAIM3UPYET O MOATOTOBKE AaTdyrka (roput 1 MuHyTy). [lo McTeueHnn MUHYTHI 3arOPUTCS
JKENTBIH CBETOAMON , & KPaCHBIM MOTaCHET, 3TO O3HAYAeT YTO, AATYHK TOTOB K OOHAPYKEHUIO IBIKeHHs. Kak
TOJIBKO JIaTYMK OOHAPY)KUT ABWKEHHE JBIKEHHE, 3aTOPUTCS 3€JIEHBIH CBETOAHMO, KOTOPbIA OylIeT CBETUTCS B
TE4YEHHUE TPEX CEKYH].

®opma npeacTaBIeHUS Pe3yJbTaTa:

Otuet mo paboTe JOIKEH CONePKAaTh:
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a) HauMEHOBaHHE pabOTHI U LeNb paboThI;
0) cXeMBI IOIKITIOUEHHUS yCTPOMCTB BBOI-BBIBO/IA,;
B) BBIBOJBI IO padoTe.

IIpakTHyeckas padora Ne 4
IloaxnroyeHue U NPOrpaMMHUPOBAHUE JATUYUKA TeMIIEPATYPbI U BJIAKHOCTH (KJIMMATKOHTPOJIb)

Hens paGoTsl: HAYUYNTHCS MOAKIIOUATEH U IPOIPaMMHUPOBATh TaTYUK TEMIEPATYPhl U BIAXXHOCTH K
MHUKPOKOHTPOJUIEPY APILYyHHO

Beinosnus padory, Bl Oyaere:

ymemuy:

YMETb:

— COCTaBJIATh IPOrpaMMBbI Ha SI3bIKE acceMOiiepa Ik MUKPOIIPOLIECCOPHBIX CUCTEM

— TMPOW3BOIUTH TECTUPOBAHME M OTIAAKY MUKpomnpoueccopHbix cucteM (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOTIPOLIECCOP AJISl KOHKPETHOW CHCTEMBI YIIPaBICHHS

MarepuasibHoe obecneuenue: CtapToBbiii Habop st u3ydenust Arduino, ITK ¢ TTO Arduino IDE

TeopeTuyeckne cBeJeHUA

JlaTuuku SBJISIOTCS OCHOBOM Jt000r0 "yMHOTO" oMa. He3aBUCHMO OT WHAMBHYaIbHBIX TPSOOBaHUN U
nepeyHs 3a/1a4, KOTOphIe J0JDKHA PellaTh CHCTeMa B IIeJIOM, UMEHHO JATYMKH 0OECTIeUMBAIOT HEOOXOIUMYIO
CTENEHb aBTOMATH3aLUN M NEPEAaloT OPYTUM YCTPOMCTBAM CHTHajl O HEOOXOOUMOCTU BKIIFOYCHUS WM BBI-
KJIIOUCHUS B OINpEeSICHHbI MOMEHT. [IpaBiiibHBIN BHIOOP MAHHBIX MPUOOPOB CTAHOBHUTCS OCHOBOH paboToO-
CIOCOOHOCTH M (PYHKIIMOHATBHOCTH "yMHOTO" JJOMa.

B moBcenHEeBHOI JXKNM3HU BIIAXKHOCTH BBICTYNACT HEMAJIOBAXKHBIM IapaMeTPOM, OT CTEIEHU BIAKHOCTU
BO3/lyXa HEMAJIO 3aBHUCHUT Halle caMo4yBcTBHE. OCOOEHHO YyBCTBUTEIBHBIMHU K BIAKHOCTH SIBJISIFOTCSI METEO-
3aBHCHUMBIC JIFOIU, a TAKXKE JIFOJH, CTPaAIOIIIe THIIEPTOHMYECKOM 00JIe3HbI0, OPOHXHAIBLHON acTMOM, 3a00J1e-
BaHMSIMU CEpACYHO-COCYAUCTON cucTeMbl. [Ipu BBICOKOM CyXOCTH BO3IyXa Ja)ke 3J0POBBIC JIIOIU OLIYIIAIOT
IUCKOM(OPT, COHIIMBOCTb, 3y U Pa3Ipa’KeHHE KOXKHBIX MMOKPOBOB. YacTo Cyxoi BO3AYX MOXKET CIPOBOLUPO-
BaTh 3a00JIeBaHuUs AbIXaTeNbHOM cucTeMbl, HaurHas ¢ OP3 u OPBU, 1 3akanuymnBas gake THEBMOHHMEH.

Hatuuk temnepatyps! u Baaxknoctd DHT11 (puc.16) coctout u3 nByX yacteit — eMKOCTHOIO JaTuyMKa
TeMIepaTypsl 1 TurpoMerpa. IlepBriii ncnonb3yeTcs s U3MEPEHHs TEMIIEPaTyphl, BTOPOH — AJIsl BIaXKHOCTH
Bo3/yxa. Haxopsmuiics BHYTPH YW MOXET BBITIOJHATH aHAJIOTO-IU(POBBIE MPeoOpa3oBaHKs U BbIAABATH
UQPOBOI CUTHAN, KOTOPBIHA CYUTHIBAETCS IOCPEICTBOM MUKPOKOHTPOJLIIEPA.

B 6ompmmmacTBe cnydaes DHT11 nim DHT22 goctyrieH B ABYX BapuaHTax: KaK OTACNBHBIA JaTYUK B
BUJI€ IUIACTUKOBOI'O KOPITyCa ¢ METAJUINYECKUMHU KOHTAaKTaMH WIIM KaK TOTOBBIN MOAYJIb C JATYMKOM M IpHIIa-
SIHHBIMU 3JIeMeHTaMu 00Bsi3kH. BTopoli BapuaHT ropaszio mpolie HCIoib30BaTh B PEANbHBIX POEKTaX U Kpaii-
HE PEKOMEHJIyeTCsl Il HAaUMHAOLIHX.

Pucynox 16
Xapakrepuctuku DHT11:
— TlorpeGnsemslii TOK — 2,5 MA (MakcHMallbHOE 3HaYCHHE NPH MTPpeoOpa3oBaHUU JaHHbBIX);
— MHsmepser BnaxHocTh B quamnaszone ot 20% 1o 80%. [TorpemHocTs MOKET COCTABIATH 110 5%);
— IlpumMeHseTcs npu U3MEpEeHUH TeMieparypbl B uHTepBaie ot 0 1o 50 rpaaycoB (TouHoCTh — 2%)
— Tabaputablie pasMepsl: 15,5 MM urHa; 12 MM IIUPOTa; 5,5 MM BBICOTA;
— Iluranue — ot 3 10 5 BoasT;
— OpmHO M3MepeHne B eIUHUITY BpeMeHH (cekyHy). To ecTs, gactoTa coctaiseT 1 I'm;
— 4 xonnexTopa. Mexny coceqauMH paccrosiaue B 0,1 .
IIpakTH4eckoe 3a1anne
Cobepure cxemy, IIPEACTaBICHHYIO HA pUCYHKE 17.
Onucanne konTakToB DHT11:
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Iluranue;

BriBog naHHBIX;
He ucnons3yercs;
. 3emus (GND).

KoHTakTel HyMepyrOTCS clieBa Ha MPaBO, €CJIM KOPILYC 1aTYMKa HAXOAUTCS MEpe] BaMU CO CTOPOHBI pe-
MIETKH, U «HOTH» PACIIOJI0KEHBI BHU3Y. MOJYJb AaTYNKA, TO MOJAKIIOUeHHE ero K Arduino mpeenbHO yIpoIiaeTcs:
nogxirouacte VCC k +5B, GND — k 3emite, TpeTHii KOHTaKT — K JF0OOMY CBOOOIHOMY MUHY (Hampumep, 2) Ha IJiate
Arduino. Homep nuna Hy)XHO OyIeT 3aTeM yKa3aTb CKeTYe.

Buumanue! Obs3amenvho cobnodaiime noisapHocms nooKmouenus. B ciyuae nenpasunvhoeo nookmouenus oam-
YUK NOUMU HEMUHYeMO 6bltidem u3 cmposi. Kpome mozo, npu nenpasuibHom nOOKIIOUEeHUY NAACMUKOBbII KOPRYC OAMUUK
OUEHb CUbHO HAZPeemcst u Modcem 00dicedb eam pyku. Byovme enumamensiul, He moponumecs!

3arpysure cketd u3 ymctuaTa 4.1. Ilepen 3amyckoM ckeTda HY)KHO YOIUTBCS, YTO YCTaHOBJICHA OMOIHMOTEKA ISt
paboThI ¢ JATYMKAMHM BJIAXXHOCTH U TemmepaTyphl. CkadaTh ee MOKHO 1o cchuike https://github.com/adafruit/DHT-sensor-
library. 3arpysutcs manka mon Hassanuem «DHT-sensor-library-master». Ee Heo6xonnmo mepenmenosats B DHT u me-
pemecTuTh B manky libraries, uto HaxonuTcs B KopHeBoif manke Arduino IDE.

rwN e

Arduing LUND =

Pucynox 17

Tlocne 3arpy3ku ckerda W HOJKJIIOYEHHUS JaT4UKa, PE3YJIbTAaT U3MEPEHUN MOKHO MOCMOTPETh B OKHE
MOHHTOpA MOpTa. TaM OYIyT BHIBOJAUTHCS 3HAUCHUS TEMIEPATyphl U BIaKHOCTU. ECiM 4T0-TO MONLIO HE TakK,
MIPOBEPHTE MPABUIHBHOCTh TOJKIFOYECHUS TaTYNKa, COOTBETCTBHE HOMEpa mopTa Ha 1uiate Arduino u B ckeTde,
HaJEXKHOCTb KOHTAKTOB.

Ecnu Bce paboTaeT v 1aTUMK JaeT MOKa3aHUs, MOXETe MTPOBECTH SKCIIEPUMEHThI. HanpuMep, moMecTuTh
JIATIUK B OOJIee XOJIOHOE MECTO WM TMOJBIIIATh Ha HETO, OTCIICKUBAs TP 3TOM U3MeHeHus. Ecimu nipu 3amo-
TE€BaHWHU YPOBEHb BIAKHOCTH YBEIHMYMBACTCS, 3HAUUT JATUUK paboTaeT ucrpaBHoO. [logyiiTe Ha HETO TOHKOMH
CTPYMKON — BJIAXHOCTh YMEHBIIUTCS U TEMIIEpATypa BEPHETCA B HOPMY.

®dopMma npeacTABIECHUS pe3yabTaTa:

Otyer 1o paboTe JTO0DKEH COIEPKATH:
a) HaMMEHOBaHHE PabOTHI U 1Eb PAOOTHI;
0) cXeMbl IOJKIIOYCHUS YCTPOHCTB BBOA-BHIBOJIA;
B) BBIBOJBI IO padoTe.

IIpakTHyeckasi pabora Ne 5

IoaknoyeHue ¥ MPOrpaMMHPOBAHHNE FePMETHYHOI0 AATYHKA TeMIIEPAaTyPbI AJ15 BJIAKHON cpelbl

Heab padoThl: HAYYUTHCS MOAKIIOYATH W MPOTPAMMHUPOBATH T'€PMETHUHBINH JaTYMK TEMIIEPATyphl K
MHUKPOKOHTPOJUIEPY APAyHHO

Beinmoanus padory, Bel Oynere:

ymems:

YMETb:

— COCTaBJISITh IPOrpaMMBI Ha S3bIKE acceMOiiepa Ik MUKPOTIPOLIECCOPHBIX CUCTEM

— TMPOU3BOIUTH TECTUPOBAHME U OTIAJIKy MUKponpoueccopHbix cucteM (MIIC)

— BBIOMPaTh MUKPOKOHTPOJUIEP/MUKPOIIPOIIECCOP [Tl KOHKPETHOH CHCTEMBI YIIPaBICHUS
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MarepuansHoe obecnedenne: CtapToBblit Habop s n3ydenust Arduino, I1K ¢ T1O Arduino IDE

Teopernueckue cBeeHHs

Meurta Ka)KI0T0 4eJIoBeKa - 00eCIeYnTh MaKCUMAIIbHBIN KOM(OPT U YIOT B CBOEM JloMe. M nepBhIii mar
Ha ITyTH K LEJH - CO3/IaHNe ONTUMAaJIbHOM TeMIepaTyphl B )KUIIHIIIE - 3aTOPOJAHOM J0ME, Aade WK KBapTHpE.
"YMHBII JoM" BKIIFOYAET B c€0s1 MOTHOICHHYIO KIMMAaTHIECKYI0 cucTeMy. M mepBbli mar Ha MyTH K 3TOMY —
HOJIy4€HHUE PEeaIbHbIX NaHHBIX 3HAUEHHS TEMIIEPATYPBHI.

Jns u3aMepeHus Temrepatypsl "'yMHOTo" 1oMa B Habop BKIIOYEH natyuk Temneparypbl RI002 (puc. 11).
DT0 XOpOoIII0 N3BECTHRIN TN POBOH maTank TemnepaTypsl DS18B20 BomoHenmpoHnIiaeMoM KOpITyce U3 HepiKa-
Beiiku. [IpuemymiecTBa BOZOHEIPOHULIAEMOI'0 KOPITyca — BO3MOXKHOCTh M3MEPHUTh TEMIIEPATypy B HeOIaro-
NPUSATHOHN U1 MUKPOCXEM Cpefie: B TIOUBE, Ha AOXKJE WK aXKE B aKBapUyMe.

Pucynok 11

OTOT AaTYMK TEMIEPATypbl OCHOBaH Ha nomyisipHoi Mukpocxeme DS18B20. On mo3BosisieT onpeaenuTh
TEeMIIEpaTypy OKpyKaromiei cpensl B nuana3zone ot -55°C mo +125°C u momy4daTth JaHHBIE B BUE UGPOBOTO
curHana ¢ 12-6utHbIM paspemenneM 1o 1-Wire mpoTokoiry. OTOT MPOTOKOJI MO3BOJIHUT MOJKIIOUYUTH OTPOMHOE
KOJINYECTBO TAKUX AATYUKOB, UCIOJNIB3Ys Bcero | mudpoBoil mopT KOHTpOIIIEpa, U BCErO 2 MPOBOJA ISl BCEX
JaTYMKOB: 3€MJIM U CUTHaja. B 3ToM ciy4ae nmpuMeHseTcs Tak Ha3bIBaeMOE «Iapa3uTHOE MUTAHUEY, IPH KOTO-
POM AATYMK TOJIy4aeT SHEPTHIO MPSIMO C JUHUM curHana. Kaxxaplif 1aT4vK UMeeT YHUKANbHBIN MPOIIMUTHIN Ha
NPOU3BOACTBE 64-OUTHBINM KO/, KOTOPHI MOXET HCIOJNb30BaThC MUKPOKOHTPOIUIEPOM JJIsl OOIEHHS C KOH-
KPETHBIM CEHCOPOM Ha OOLLIEH LIMHE.

Hatauk Temmeparypel RI002 wm3roraBnmBaercss ¢ Tpemsl BBIXOAHBIMEH KOHTakTamu (4depHbiii — GND,
kpacHblii — Vdd u 6enbrit — Data).

IIpakTH4yeckoe 3aganne

B nannom 3amanuu OyZeT pacCMOTPEH MOy IspHbIA IHdpoBoii AaTuuk Temnepatypsl DS18B20, pabo-
Tarui 1o nporokony 1-Wire, u co3maanmM MpoeKT BbIBOA MTOKa3aHuil naTdarka Ha 3kpan KK WH1602.

Heob6xo0/1MMble KOMIOHEHTHI:

* koHTpOJuiep Arduino UNO R3;

* rJIaTa JUIs MPOTOTUITUPOBAHMS;

* natunik DS18B20;

* LCD-3xpan WH1602;

* peauctop 50 Om;

* noteHnromeTp 1 kKOm;

* IPOBOJA Iamna-narna.

* BHEIIHUI OOk nuTtanus +5 B.

DS18B20 — mudpoBoii TepMOMETp € MPOTPaMMHUPYEMBIM paspernieHueM oT 9 o 12 6uToB, KOTOpoe Mo-
xet coxpansaTbcs B EEPROM-mamsiti mpribopa. DS18B20 oOMeHuBaeTcs JaHHBIMU 10 mHe 1-Wire u npu
3TOM MOXKET OBITh KaK €IMHCTBEHHBIM YCTPOHCTBOM Ha JIMHUH, TaK M padoTaTh B rpymnne. Bee mporecchl Ha
[IMHE YTIPABISIOTCS HEHTPATHHBIM MUKPOTIPOIIECCOPOM.

Hwnanazon m3mepenunit gatanka: ot —55 °C mo +125 °C ¢ tounoctsio 0,5 °C B auamazone ot —10 °C mo
+85 °C. B mononnenne DS18B20 MokeT MUTATHCS HAIPSDKEHUEM JIMHUM JTAHHBIX (TaK Ha3bIBaeMOE IUTaHHE
OT Hapa3uTHOr0 UCTOYHHUKA) IPU OTCYTCTBUH BHEIIHETO HCTOYHHKA HATIPSKEHHUS.

Kaxxnmprit matank tuma DS18B20 nMeet yHUKaNBbHBIN 64-OUTHBIN TTOCIIEIOBATENBHBIN KO, KOTOPBIN TO-
3BOJISICT 00IIAThCS CO MHOXKeCTBOM jaardrikoB DS18B20, ycTaHOBIEHHBIX Ha OJHOH IiuHE. [lepBbie 8 OUTOB —
kox cepun (s DS18B20 — 28h), 3aTem 48 OUTOB YHHKAJILHOTO HOMEpa, U B KoHIle 8 OutoB CRC-koxa. Takoi
MIPUHLIMI TTO3BOJISIET MCIOJIB30BaTh OJWH MHUKPOIIPOIIECCOP, YTOOBI KOHTPOJIMWPOBATH MHOKECTBO JAaTUHKOB
DS18B20, pactipeneeHHBIX IO OOJIBIITOMY yYaCTKY.
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B namem skcriepuMeHTe MbI OyIeM CUUTHIBAThH JaHHEBIC ¢ AaTyuka Temrepatypsl DS18B20 u BEIBOIUTH
Ha 9kpan JKKU WH1602. Cxema noaxiroueHus narunka tremneparypsl DS18B20 1 WH1602 x rurare Arduino
nmokaszana Ha puc. 11.

tnpay WA

ou

Pucynok 11
Hunst pabotsl ¢ ycTpoiictBamu 1-Wire B Arduino ectb cranaaptHas 6ubnmoreka OneWire. Cogepskumoe
CKeTda JJIsl YTeHUsl AaHHBIX C AaTYMKa W BBIBOJA Ha dKpaH mHaumkatopa WH1602 mokazaHo B nuctunre 5.1.
[TocmenoBaTenbHOCTD JaHHBIX IS YTEHUS JAHHBIX C YCTpoicTB 1-Wire ciexyromasi:
1. TIpoussectt RESET u mouck ycrpoiicTs Ha nunun 1-Wire.
2. Beigats komanay 0x44, 4ToObI 3aIyCTUTh KOHBEPTALIMIO TEMIIEPATY Pl JATYHUKOM.
3. llogoxnats He MeHee 750 Mmc.
4. Breigate komanny 0xBE, uto6sl cuntats O3Y naTumka (IaHHBI O Temmeparype OyayT B IEPBBIX ABYX
Oaiirax).
Tlopsaok noakIOYeHN:
1. Ilogxmouyaem patunk DS18B20 1 WH1602 no cxeme Ha puc. 11.
2. 3arpyxaem B taty Arduino ckeTd u3 jquctunra 5.1.
3. CMOTpUM Ha 3KpaHe TUCIUIes TOKa3aHUs JaTYMKa TeMIepaTyphl.
®dopMa npeacTABIEHUS pe3yabTaTa:
Otuer o paboTe JOIDKEH CONEePKAaTh:
a) HaMMCHOBaHHUE PaOOTHI U 1Eb PAOOTHI;
0) CcXeMbl IOAKIIOYEHUS YCTPOMCTB BBOA-BBIBO/IA,
B) BBIBOJBI IO padoTe.

IIpakTHyeckast pabora Ne 6
IHoaxk/0ueHne U MPOrpaMMHUpPOBaHNe YIbTPa3BYKOBOI0 JAJIbHOMepPa (IAPKTPOHHK)

Leab padoThl: HAYYUTHCS NIOAKIIOYATH U IPOrPaMMHUPOBATh YJIBTPa3ByKOBOM JalbHOMEDP K MUKPOKOH-
Tpossiepy ApAyHHO

Beinmosnus padory, Bel Oynere:

ymMemby:

YMETh!

— COCTaBJISITh IPOrpaMMBI Ha SI3bIKE acceMOiiepa JIsi MUKPOIIPOLIECCOPHBIX CUCTEM

— TPOW3BOJMTH TECTUPOBAHHE U OTIIAJIKY MUKpOTpoIiecCOpHBIX cucteM (MIIC)

— BBIOMpPaTh MUKPOKOHTPOJUIEP/MUKPOIIPOLIECCOP [Tl KOHKPETHOH CHCTEMBI YIIPaBICHUS

MarepuaibHoe obecnieuenue: CtaptoBblit Habop st u3ydenust Arduino, ITK ¢ IO Arduino IDE

Teoperuueckue cBeJeHUs

Vnerpaseykosoit gamsHoMep HC-SRO04 (cm. puc.12) — 3TO mMOMEIIEHHBIE Ha OAHY TUIATy HPUEMHHK M
nepefaTuvK YIbTPa3BYKOBOIO CUTHana. M3mydaresnb TeHepUpyeT CUTHAN, KOTOPBIH, OTPa3sMBLIMCH OT
NPENSTCTBUS, TONAlaeT Ha MPUEMHHK. M3MepHB BpeMs, 32 KOTOpPOEe CUIHAJ MPOXOJHUT 10 00BbEKTa U 00paTHO,
MOXKHO OLEHMTh paccrosiHue. Kpome camux NpueMHMKa W IepelaTiuKa, Ha IUIaTe HaXOIUTCA elle U
HeoOXouMast 00BSI3Ka, YTOOBI cJeNlaTh PadoOTy C STHM JATYNKOM MTPOCTOH U YIOOHOM.
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Pucynok 12
XapakTepHCTHKH YJIbTPa3ByKoBoro najabHomepa HC-SR04:
- u3MepsaeMbli guamna3oH — ot 2 10 500 cm;
- TouHOCTb — 0,3 cM;
- yrox 0630pa — < 15°;
- HamnpspkeHue nutanus — 5 B.
JaTtunk umeet 4 BeIBOAA cTaHAapTta 2,54 Mm:
- VCC - nutanue +5 B;
- Trig (T) — BBIBOJ BXOIHOTO CHTHAJIA;
- Echo (R) — BbIBOA BBIXOHOTO CUTHANA;
- GND - zems.
ITocrnenoBarenbHOCT AEHCTBHN A MOTYYECHHS JAHHBIX TaKOBa:
- M0JIaeM MMITYJIbC TTPOAOIDKUTENLHOCTRI0 10 MKC Ha BeIBOX TTig;
- BHYTpU JalbHOMEpa BXOJHOW MMITyJbC Mpeobpasyercs B 8 uMmyibcoB yactoroit 40 k[ u
MOCBIJIAETCS BIIEPE] Yepes3 u3iydareib 1;
- JOWAS 10 MPEISITCTBUS, TIOCIIaHHbIE UMITYJIBChl OTPAXKAIOTCS M MIPUHUMAIOTCS IPUEMHUKOM R,
B pe3yJibTaTe MoJydyaeM BBIXOJHOH curHan Ha BeiBojie Echo;
- HETIOCPE/ICTBEHHO Ha CTOPOHE KOHTPOJIIEpa NepEeBOMM MOJTYUCHHBIH CHTHAJ B PACCTOSHHE TIO
hopmynam:
- UpuHAa uMmIyIibsca (MKc) / 58 = aucranuus (cm);
- mupuHa ummyIibca (Mkc) / 148 = mucranius (aronm).
IIpakTH4yeckoe 3aganune
B 3amaHnyu HY>KHO MOCTPOUTD 3BYKOBYIO CUTHAJIM3ALIMIO, KOTOpast OyJeT BKIIOUATHCS MPU NPUOIIKEHUN
K mare Arduino Ha paccTosiHHe MeHbIe 1 M, IpH STOM MOSBIISIETCS 3BYKOBOH CHUTHAI HA MBbE30H3ITydyaresie 1
HauuHaeT BpauieHue cepBonpuBol. Takas MIIC MoxeT nCHoiabp30BaThCS, HAIPUMED, s IOCTPOSHHS aBTOMa-
THUYECKUX BOPOT.
Heo0xonnmble KOMIIOHEHTHI:
- koHTposuep Arduino UNO R3;
- u1aTa Jyis IpOTOTUIIMPOBAHMS;
- yIBTPa3ByKoBO# Aatyuk paccrossaust HC-SR04,
- MbE30U3ITYYaTElb;
- peauctop 100 Owm;
- CEpPBONPHUBOL;
- POBOJIA.
Cxema cOOpKu mpeacTaBieHa Ha pucyHke 13.
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Pucynok 13— Cxema cbopku

IIporpamupoBaHue

IIpn Hamucanmm cker4a OyaeM HCIONB30BATh OMONMOTEKY Servo Uit paboThl C CEpBONPUBOIOM U
oubmmorexy Ultrasonic amst paboThI € YIBTPa3BYKOBBIM JTaTYUKOM.

Haruuk Ultrasonic mprHUMAaeT JjBa apaMeTpa: HoMepa MMHOB, K KOTOPBIM ITOKITIOYEHB! BBIBOBI Trig
Echo.

B okcnepumente Obula co3gaHa  3BYKOBas CHUTHAIM3AIMs, KOTOpas OyAeT BKJIIOYAThCS IIPH
npubmkeHnn K mare Arduino Ha paccrosHue Menplie 1 M. JaTuumk pasMelieH Ha KpOHIITEHHe
BpAIAOIIETOCs] CEpBOMPUBOA W KOHTPOJIHMPYET MPOCTPaHCTBO C yrimom o63opa 180°. Ecmm nmatumk
oOHapyxHuBaeT OOBEKT B paguyce | M, mojmaercss 3BYKOBOW CHTHAJl Ha MbE30HM3Iydareib, BpalleHHE
CEpBONPHUBO/IA MPEKPAILAETCSL.

®dopMma npeacTABIEHUS pe3yabTaTa:

Ot4er 1o paboTe AOKEH COAepPKATh:

a) HaMMCHOBaHHUE PabOTHI U 1Eb PAOOTHI;
0) cXeMbl MOJKITIOYEHUsSI YCTPOHCTB BBOA-BHIBO/IA;
B) BBIBOJIBI IO paboTe.

IIpakTHyeckast padora Ne 7
IMoak/0ueHne U NPOrPaMMHPOBAHNE AHAJOTOBOI0 IATYNKA LIyMa

Leanb padoTbl: HAYYUTHCS MOJKIIOYATh U IPOTPAMMHUPOBATH aHAJIOTOBBIH JaTYHUK IyMa K MUKPOKOH-
TpoJiepy ApIyrnHO

Brinosinus padoty, Bel Oynere:

ymems:

YMETh!

— COCTaBJIATH MPOTPAMMBI Ha S3bIKE acceMOuiepa Il MUKPOITPOIIECCOPHBIX CHCTEM

— TIPOM3BOJUTH TECTHPOBAHUE M OTIAIKY MUKporporieccopHbix cucteM (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOTIPOLIECCOP /ISl KOHKPETHON CHCTEMBI yIIPaBICHHS

MarepuaibHoe obecneuenue: CtapToBbiit Habop s u3ydenust Arduino, ITK ¢ TTO Arduino IDE

Teoperuueckue cBeJeHUs

Hatunk 3Byka (Mukpodon) mist Arduino u3 matsl (opuc. 14) Ha KOTOPOM CMOHTHPOBAHBI MOPTHI TOA-
koueHust K Arduino Nano, yCHIUTENb 3BYKa, OJCTPOSYHBIA PE3UCTOP U AIIEKTPOHHBIA MUKPO(OH, YYBCTBH-
TEJIBHBIN K 3BYKY, IPUXOJIIEMY BO BCEX HAlpaBlIEHHUAX. PerynsiTopoM 4yBCTBHTEIBHOCTH (TIEPEMEHHBIM pe-
3MCTOPOM) MOXKHO HAacCTpauBaTh YyBCTBHUTEILHOCTH MUKPO(OHA M BBHIOMPATH OT KaKOrO YPOBHs IIyma Oyaer
cpabatbiBaTh naTuuk. JlaHHas ruiata pacumpenus Juis Arduino mo3BoJisieT TIepeBecTH 3BYKOBBIE KOeOaHus B
mudposoii curHan. [Ipu konebannn MeMOpaHbl B MUKPO(OHE OT 3BYKOBBIX BOIH, U3MEHSETCS €MKOCTH €ro
KOHJIEHCATOpa, BCJIEACTBUE YEro MPOSBISETCS U3MEHEHNE HANPSKEHUSI Ha BBIXOAAX JaTYMKa 3BYKa, COOTBET-
CTBYyIOIIEE 3BYKOBOMY curHany. CeHcop clpaBa Ha KapTHHKE MOXET OTIPAaBJIATh MU(POBOW M aHAIOTOBBIN
CHUTHAJL
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Pucynok 14

IIpakTHyeckoe 3aganue

[NonknroueHue gaT4urKa IMryma

Heobxomumoe obopyioBaHue:

— mrara Arduino Uno / Arduino Nano / Arduino Mega;
— MakeTHas IUIaTa;

—  JIaT4¥K 3ByKa (MUKPO(hOH);

— 1 cBeroguox u 1 pesucrop 220 Owm;

— TIPOBOJA «IIara-Tarmay» v «Iamna-MaMay.

Jatunk 3ByKa Ui ApJynHO UMEET Ha IUIaTe TOANMCaHHBIC BBIXOBI (0003HAYCHHE Y Ka)XI0TO ITPOU3BO-
JTUTENST MOXKET OTIIMYATHCS), HO POOJIeM ¢ MOJKII0UYEHHEM JaTyhka K ApIyWHO BOZHUKHYThH HE JOJDKHO. [Tu-
TaHue paTyuka npomsBoaurcs ot SV, Bexon (OUT, S wmm AO) moaximodaercs K 1000My aHaIOTOBOMY BXOIY
Ha Arduino Uno, a Beixog DO k Pin 2, ecnu Tpebyercst nonydaTh nuppoBOl CUTHAT Ha ApJAYHUHO C JaTyhKa
MUKpPOQOHA.

rxmm (Arnduing”

DO - Pin2
+ -5V
G -GND
A0 -AO0

Pucynok 15
YrtoOrI caenaTh IIyMOMETpP, KOTOPBIHA OyAeT BKIIIOUATh CBETOJO MO XJIONKY B JaJOLIH HEOOX0IUMO CO-
OpaTh IEKTPUUECKYIO CXEMY M3 CJIEAYIOLIMX AJIEMEHTOB: CBETOAMOJ C PE3UCTOPOM, IuaTa Arduino n gaTtdamk
3ByKa ISl BKIIIOUEHHS CBETa CBOMMHM pyKamu. CBETOIMOA MOXKHO HMOAKIIOYUTH K JIIOOOMY BBIXOZY, B CKETYE
Mbl ucnonb3oBanu Pin 11. Ilocie cOOpku cxembl, MOAKIIOUNTE APAYHHO K KOMIIBIOTEPY M 3arpy3uTe CKeTd
7.1.

IIporpammupoBanue:

- crenugukarop boolean ucnonab3yercs s 0ObSIBICHYS JIOTHYSCKUX 3HAYCHHI (UCTHHA/JIOXKb) B SA3bI-
Ke nmporpammupoBanus C++;

- B CTpOuKe statuslamp=!statuslamp; MbI MEHsIEM CTAaTyC CBETOAMO/1a IIPU XJIOIIKE;

- B ctpouke if(analogRead(A0)>60) BMecTo 3HadeHns1 60 MOXKHO MTOACTABUTH JII0OOE 3HAYCHHE. Y 3HANTE
MOKa3aHUs JaTYMKa 3BYKa MPH XJIONKE B JIAJONIN HA MOHHUTOPE MOpPTa W MOCTAaBbTE CBOM 3HAYEHUS B CKETY,
Py HEOOXOMMOCTH.

®opMa npeAcTaBIeHUs pe3ybTaTa:
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Otuet mo paboTe JOIKEH CONEePKAaTh:
a) HaMMCHOBaHHE paOOTHI U IEIb PAOOTHI;
0) cXeMbl MOIKIIOYCHUS YCTPOHCTB BBOA-BHIBOJIA;
B) BBIBOJBI IO padoTe.

Tema 3.3. YMHBIIi 10M U ropoj
IIpakTHyeckas padora Ne 8
IMoaka0YeHHe U MPOrPaMMHPOBAHHE YMHOI'0 CBETHJIHLHUKA

Leanb padoThl: HAYYUTHCS MOJKIIOYATH U IPOTPAMMUPOBATH MOJICUCTEMY KOHTPOIISl OCBEIECHHS Ha Oa3e
MK Apnyuno

Brinosinus padoty, Bel Oynere:

yMemby:

YMETB!

— COCTaBJISITh MPOrpaMMEBI Ha S3bIKE acceMOiiepa JIsi MUKPOTIPOLIECCOPHBIX CUCTEM

— TPOM3BOAUTH TECTUPOBAHUE U OTIAAKY MUKpoIporieccopabix cuctem (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOIIPOIIECCOP JJIsi KOHKPETHOW CHCTEMBI YIIPaBICHHUS

MarepuanbHoe obecnedenne: CrapToBbiit Habop s uzydenust Arduino, ITK ¢ T1O Arduino IDE

TeopeTnyeckue cBeJleHUSA

B nanrHO# mpakTHUecKoi paboTe OyneT WCMOIb30BaThCS aHAIIOTOBBIA NATYHK JJISI H3MEPEHUS OCBEIIEH-
HoCTH — (poTopesuctop (puc. 16). C ero mOMOIIBIO MOKHO 3a)KUTaTh W TAaCHTh OCBEIIICHHE, B 3aBUCHMOCTH OT
YPOBHS OCBEIICHHOCTH.

Pucynok 16.

IIpakTuyeckoe 3aganue 1
Heo0xonnmble KOMIIOHEHTBI:
—  xoutposep Arduino UNO R3;
1ata Juis NpOTOTUITUPOBAHUS,
— (Qoropesucrop;
—  pesuctop 10 kOwm;
—  pesuctop 220 Om — 8 mTyK;
—  CBETOAWOJ;
—  TpOoBOjA Mara-marna.

Pacnipoctpan€nnoe ucnonb3oBaHue (OTOpE3NCTOpa — W3MEPEHUE OCBEHIEHHOCTH. B TeMHOTE ero co-
NPOTHBJICHUE J0BOJIBHO Benuko. Koraa Ha ¢oTope3sucTop nonajiaer cBeT, CONPOTUBIICHHE NAAaeT MPOIOPLHO-
HaJIbHO ocBemeHHocTH. CxeMa noakiodenus Goropesucropa k Arduino nokaszana Ha puc. 17. s usmepeHus
OCBEIIEHHOCTH HEOOXOMMO COOpaTh JICIHUTENh HANPSHKEHUS, B KOTOPOM BEpXHEE TUIeH0 OYyAeT MpeCTaBIeHO
(hoTope3ncTopoM, HIKHEE — OOBIYHBIM PE3UCTOPOM JOCTATOYHO OONBLIOrO HOMHMHANA. bynem HcIob30BaTh
pesuctop 10 kOm. Cpeanee TuIeH0 ASTUTENS OIKII0YaeM K aHasmoroeoMmy Bxony AO Arduino.

LA P e s SRR Sraen
B AAE SRR SR s

Suinpay ERw
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https://arduino-kit.ru/product/arduino-uno-r3
https://arduino-kit.ru/product/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://mbitech.ru/images/userfiles/image/Resistors%20220.jpg
http://mbitech.ru/images/userfiles/image/Resistors%20220.jpg
http://mbitech.ru/images/userfiles/image/LED%20RGBY.jpg
https://arduino-kit.ru/product/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki

Pucynoxk 17

Tlopsaok NoaKIIrOUEHUs:

1. IMogxmoyaeM poTope3rcTop mo cxeme Ha puc. 17.

2. 3arpyxaem B miaty Arduino ckerd u3 auctunra 8.1.

3. Perynupyem pyko# OCBEIIEHHOCTh ()OTOpPE3UCTOpa U HAaONII0JaeM BBIBOJ B IOCIIEIOBATENbHBINA OPT
M3MEHSIOIUXCS 3HAYECHUH, 3aI0MUHAEeM [IOKa3aHMs NPH IOJIHOW OCBELIEHHOCTH IOMEIICHHS WU NPH MOJIHOM
MePEKPhIBAaHUH CBETOBOT'O IMOTOKA.

IIpakTnyeckoe 3aganue 2

Co3man1M HHAWKATOP OCBEIICHHOCTHU C IIOMOIIBIO CBETOAMOIHOTO psifa u3 8 ceeroanonos. Komuuectso
TOPSIIIUX CBETOANOIOB MPONOPIHUOHATIBHO TeKyIIel ocBemeHHocTH. Co0rpaeM CBETOAHOABI IO CXEME Ha PHC.
18, ucnone3yst orpaHUUUTENBHBIE Pe3UCTOPBI HOMUHAIOM 220 OM.

CREE

Pucynoxk 18

Tlops Aok NOOKITIOUEHUS:

1. IoaxmoyaeM GOTOPE3UCTOP U CBETOIUOIBI TI0 cXeMe Ha puc. 18.

2. 3arpyxaeM B tuiaty Arduino ckeTd U3 JIMCTUHTA 8.2,

3. Perynupyem pykol OCBELIEHHOCTh (hOTOPE3UCTOPA U MO0 KOJUYECTBY TOPALIMX CBETOANOJIOB OIpee-
JIsIEM TEKYIIHN YPOBEHb OCBEIICHHOCTH (pHC. 18).

Hwxuull u BepxHUiA TIpeienbl OCBEHIEHHOCTH MbI OepeM W3 3allOMHEHHBIX 3HAYEHHH MPU MPOBEJICHUN
JKCIepUMEHTa o npeabiayemMy ckerdy (uctuar 18.1). [IpomexxyTouHOe 3HaYeHHE OCBENIEHHOCTH MBI Mac-
mrabupyeMm Ha 8 3HaYeHHH (8 CBETOAMOIOB) M 3a)KHTaeM KOJHYECTBO CBETOJHOAOB MPOINOPIHOHAIBHOE 3HA-
YEHUIO MEXy HIKHEN U BEpXHEN ITpPaHULIAMU.

®opMa npeAcTaBIeHUs pe3yabTaTa:

Otuer o paboTe JOIDKEH CONEePKAaTh:

a) HauMEHOBaHME PabOTHI U LeNb paboThI;
0) CcXeMBbl MOJKIIOUYEHUS YCTPOHCTB BBOJI-BBIBOJIA;
B) BBIBOJBI IO padoTe.

IIpakTHyeckas padora Ne 9
[oakaoyeHue ¥ MPOrpaMMHPOBAHHE TATYMKA BJIAKHOCTH MOYBBI

Iean padoThI: HAYYNUTHCS MOJKITIOYATh U MPOrPAMMHUPOBATH AATYHK BIKHOCTH MOYBBI K MUKPOKOH-
TpoJuepy ApIayruHO

BoinosinuB padoty, Bel Oynere:

ymemy:

YMETh:

— COCTaBJISITh IPOrPaMMBI Ha SI3bIKE acceMOiiepa JIsk MUKPOTIPOIIECCOPHBIX CUCTEM

— TPOW3BOJMTH TECTUPOBAHHUE M OTIIAIKY MUKpOTIpoIieccopHbIx cucteM (MIIC)

— BBIOMPATH MUKPOKOHTPOJLIEP/MUKPOITPOLIECCOP JUIst KOHKPETHON CHCTEMBI yIIPABICHUS

MarepuaibHoe obecneyenne: CtaptoBoiit Habop s nzydenns Arduino, ITK ¢ TTO Arduino IDE

TeopeTnueckue cBeeHHs

OMAIlTHUH YIOT — 3TO aTMocdepa Teria B Ballel KBapTHPE, )KeJlaHNe BO3BPAIAThCS TyAa MOCIe TPYA-
HOTO JHs. YIOT U KOM(OPT B BallleM JOME OKa3bIBAIOT HEITOCPEACTBEHHOE BIIHMSIHUAC HA Ballle CAMOYYBCTBUE U
HacTpoeHre. HeoOxoauMoe yCIIOBHE B CO3JJaHHU YIOTA MMEET MCIOIb30BaHHEe KOMHATHBIX IBeTOB. OHH J0C-
TYIHBI KaXKJIOMY M3 HAC U MPH STOM JIyYIle JIF000i MeOeIH MOMOTyT CO3/1aTh YIOT U KOM(OPT, U KaK HHA YTO
Jpyroe NpocTo BAOXHYTH B BAlll IOM YHCTYIO YHEPTHIO.
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Ho uyT00b1 noMariHue nBeThl pagoBalid Bac KPAacOTOH, CIEAyeT BBIIONHATH OOLIHe MpaBuiia 1o YXO4y 3a
KOMHATHBIMH PAcTCHUSIMH — HEOOXOIMMO CO37aTh OJArONpHUSTHBIN AT HUX PEKUM TEMIEpaTyphl BO3IyXa,
BJIKHOCTH U OCBEILICHUSI.

Monynb BIaxXHOCTH TOUBHI (pric.19) npenHasHayeH i onpeeieH s BIaKHOCTH 3eMJIH, B KOTOPYIO OH
norpysxeH. OH I03BOJISIET Y3HATh O HEAOCTATOYHOM MM M30BITOYHOM IOJIMBE BAIIMX JOMAIIHUX WM CalOBBIX
pacteHnii. Moaynb COCTOMT M3 ABYX YacTei: KOHTakTHOro miyma YL-28 u marumka YL-38, myn YL-28 co-
eanHeH ¢ AaTaukoM YL-38 mo aBym mpoBogaM. Mexay AByMs anekTponamu mymna YL-28 co3maércs nebonb-
moe HamnpsbkeHue. Ecin mouBa cyxas, CONpOTHBICHHUE BEIMKO U TOK OyzeT MeHblue. Eciau 3emis BIakHas —
COIIPOTHUBIICHHE MEHbIIIE, TOK — 4yTh OoJbie. [Io HTOroBoMy aHaJIOrOBOMY CHUTHAJIy MO>KHO CYAUTh O CTelle-
HU BJI&KHOCTH.

[NonknroueHre AJaHHOTO MOAYJSl K KOHTPOJUIEPY MO3BOJISIET aBTOMATU3UPOBATh MPOLIECC MOIMBA BAIIUX
pactenuii (cBoero pona "yMHBIH monuB").

Pucynoxk 19

KpoMe KOHTaKTOB cOeqUHEHUS C LIYNOM, AAT4uK YL-38 MMeeT yeTblpe KOHTAKTa Uil MOAKIIOUEHHS K
KOHTpPOJLIEDY.

* Vcc — nuTaHue JaTyuKa;

* GND —3emus;

¢ AO - anayjoroBoe 3HaUYCHMHE;

* DO — uudpoBoe 3HaUCHUE YPOBHS BIIAXKHOCTH.

Hatunk YL-38 noctpoen Ha ocHoBe kommnaparopa LM393, koTopslii BeIIaeT HanpsbkeHue Ha Bbixoq DO
10 NIPUHIMITY: BJIAYKHASI I0YBA — HU3KUH JIOTHYECKUH YPOBEHb, CyXasl I04Ba — BBICOKHH JIOTHYECKUH YPOBEHb.
YpoBeHb oIpeenseTcs MOpOroBbIM 3HaYeHHEM, KOTOPOE MOYKHO PEryJIHpPOBATh C MMOMOIIBIO MOTEHIIMOMETpA.
Ha BeiBo AQ momaercst aHaIOroBO€ 3HAa4YeHHE, KOTOPOE MOXKHO IepeaaBaTh B KOHTPOJUIED AJsS JajbHeHIei
00paboOTKH, aHATN3a U NPUHSITUS PEIICHHUH.

Hatuuk YL-38 umeer aBa cBeTOAMOAA, CUTHATTU3UPYIOUINX O HAIWYHE TOCTYIAIOUIEro Ha AaTYUK MUTa-
HUSI M ypOBHs IpoBoro curHansl Ha Beixoae D0. Hanmnune mudposoro BeiBoga DO u cBeToanona yposHs DO
MO3BOJIIET MCIIOIB30BATh MOLYJIb aBTOHOMHO, 0€3 MOIKII0UEHHS K KOHTPOJLIEPY.

IIpakTH4yeckoe 3aganne

[onknrouenne natuuka Soil Moisture k tuiate Arduino Mega Mbl OyJieM TPOU3BOAUTE IO aHAJIOTOBOMY
Bxoxy. [lutanue s natunka 6epem Takke ¢ mwiatel Arduino. Cxema coequHeHuUH npeacrasieHa Ha puc. 20.

Pucynox 20
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3arpy3uM Ha 1uiaty Arduino Mega ckeTd MONTy4YeHHUs JaHHBIX C TATYUKA W BBIBOJIA B MTOCIIEIOBATEILHBIN
nopt  Arduino. [MonydyeHne JaHHBIX BIKHOCTH OQOPMHUM B BHJIEC OTAEIBHOW IPOLEIYpHI
get data soilmoisture(). Comepkumoe ckeTya npejacraBieHo B nuctuare 9.1.

3arpy3um cketd Ha miaty Arduino Mega, 0TKpoeM MOHUTOP TOCJISIOBATEIBLHOTO MMOPTa U BUIUM BBIBOJT
JIAHHBIX, MONydaeMbIX ¢ aatauka Soil Moisture (puc.21). [Tonbepute mpakTHUECKUM TyTeM aHAJIOTOBbIC 3HA-
gerus a1 KoHcTaHT MINVALUESOILMOISTURE (mommsnii monmus) 1 MINVALUESOILMOISTURE (kxpu-
TUYECKAsI CYXOCTh).

fdev/ttyACM1 (Arduino Mega or Mega 2560)

woisture =82

Pucynok 21

®opMa npeacTABIICHUS pe3yabTaTa:

Otyer o paboTe NOJKEH COAEPHKATH:
a) HaMMEHOBaHHUE pabOTHI U eTh PabOTHL;
0) CXeMbl MOAKIIOUEHUS YCTPOMCTB BBO-BBIBOIA;
B) BBIBOJIBI IO padoTe.

IIpakTyeckas padora Ne 10
Ioakar0ueHHne U MPOrpaMMHUpPOBaHNe JaTYMKA YPOBHS BOIbI

Heanb paGoThl: HAYYNUTHCS MOAKIIOYATH U IPOTPAMMHUPOBATH NATYUK YPOBHS BOJBI K MUKPOKOHTPOJLIE-
py ApaynHo

BrinosinuB padoty, Bel Oynere:

yMmemb:

YMETh:

— COCTaBJISITh IPOrpaMMBI Ha SI3bIKE acceMOiiepa JIsi MUKPOTIPOILIECCOPHBIX CUCTEM

— TPOM3BOAUTH TECTHPOBAHUE U OTIAAKY MUKpoIpoueccopHbIx cuctem (MIIC)

— BBIOMPATH MUKPOKOHTPOILIEP/MUKPOIIPOLIECCOP ISt KOHKPETHON CHCTEMBI yIIPABICHUS

MarepuanbHoe odecneuenue: Craptoblii Habop s u3yuenus Arduino, ITK ¢ TIO Arduino IDE

TeopeTnyeckue cBeJleHUA

Opna w3 TIABHBIX 33]1a4 YMHOTO JioMa — 3a00THTHCS O CBOEW COXPAHHOCTH, HE JIOMYCKaTh B3JIOMOB,
MOKapoB, 3aTOIUICHUH, U IPOYMX MOBPEXKAECHUN. BOT 0 3ammure oT npoTeueKk U 3aTOIIEHHUS MBI CETOJHS U IO-
roBopuM. TouHee cka3aTh, oKa TOJIbKO 00 OOHAPYKEHHU TPOTEYEK.

Jnst oOHapy)eHHsT MPOoTeYeK OyJIeM UCIONb30BaTh JATYHK BOABI. JIaTUMKHM BOJBI NpEAHA3HAYEHBI JUIS
OIpeIeNICHHs YPOBHSI BOJIbI B PA3JIMYHBIX EMKOCTSX, [JI€ HEAOCTYIIEH BU3YaJIbHBIM KOHTPOJIb, C LIETBIO MIPENY-
NPEKACHHUS IEPEHATIOIHEHUSI eMKOCTH BOJION Yepe3 KPUTHYECKYI0 OTMETKY. JlaHHBIN 1aTuiK BOABI (pUc. 22) —
MorpyXKHOH. YeMm OoJibIlie MOTrpyKeHHe IaTYhKa B BOAY, TEM MEHBIIIE CONPOTHBIEHUE MEXIY IBYMS COCETHU-
MU POBOJAMH.

JlaTunk nMeeT Tpu KOHTaKTa JUIsl MOAKIIIOUEHHS K KOHTPOJIIEDY.

+ — IMTaHUE JaTYUKA,

- — 3eMJIs;

S - aHanoroBoe 3HaYCHHE.

Ha BrIBOA S momaercs aHajgoroBoe 3Hau€HHE, KOTOPOE MOXKHO IepeaaBaTh B KOHTPOJUIEP Ui JAajbHEH-
e o0pabOTKM, aHaIM3a W MPUHATHA pelieHui. JIaTYuK MMEET KPaCHBIM CBETOAMOJ, CHUTHAIM3HPYIOMIUX O
HaJIM4YHe NMOCTYNAIOIIEro Ha TaTYUK MUTaHUSL.
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PaccmoTpuM moakmioueHHe gaTyvka ypoBHS Boabl K miare Arduino Mega u moxymo NodeMcu
ESP8266.

Pucynok 22
IIpakTH4eckoe 3axanne
[NonknroueHue naTyuKa ypoBHS BOIBI K mutate Arduino Mega Mbl OyZieM MpOU3BOIUTH 10 aHAJIOTOBOMY
Bxony. [Iutanue mis natuuka 6epem Taxoke ¢ iatel Arduino. Cxema coenHeHUH pencTaBieHa Ha puc. 23.
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Pucynok 23

3arpy3um Ha maTty Arduino Mega ckeTd nmojy4eHus JaHHBIX C AaT4hKa yPOBHS BOJIBI, TIEPEBOA aHAIIO-
roBoro 3HaueHus B cM (0 — 4) u BeIBOJIa B MOcie0BaTeNbHBINA opT Arduino. [lonydeHne JaHHBIX BIAKHOCTH
oopMHUM B BHJIE OT/IENBbHOM nporuenypsl get data levelwater(). Conmepkumoe ckeTya nmpeAcTaBIeHO B JIMCTHH-
re 10.1.

3arpy3uM cketd Ha miary Arduino Mega, 0TKpoeM MOHUTOP TOCJICIOBATEILHOIO MTOPTa U BUIUM BBIBOJ
JaHHBIX, I0JIy4aeMbIX C JaT4MKa ypoBHS BoIbl (puc. 24). Ilpu nonananue BOIBl HA AaTYHUK BBIBOJUM I1000IIIeE-
Hue o nporekanuu. [logOepure npakTHYeCKUM IyTeM aHanorooe 3HaudeHus i koHctanTel LEVELWATER
(TmoporoBoe 3HaYCHHUE TOTPY>KCHIIS).

Jdev/ttyACM1 (Ardulno Mega or Mega 2560)

STTD3BNTE
avalue =0
;u‘r.‘slue =0
lavalue «0
lavalue =0
lvalue =0
lavalue =0
lavalue =0
lavalue <0
lavalue =0
favalue =0
layalue =0
lavalue =0
avalue «0
lavalue =0
lavalue =584

flood 11!
|avalue =580
| flood 11}
lavalue =573
| flood !!
lavalue =433
AsTonparpyTra Bo3spar kapeTen v 96000048 v
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Pucynoxk 24
®opMa npeAcTaBIeHUs pe3ybTaTa:
Otuer 1o paboTe AOKEH COACPKATD:
a) HaUMCHOBaHUE PabOTHI U IEIb PAOOTHL;
0) CcxXeMbl OAKIIOYEHHUS YCTPONCTB BBOA-BHIBO/IA,
B) BBIBOJIBI IO paboTe.

IMpakTuyeckas padora Ne 11
IHoakn0ueHue U NPOrpaMMHPOBaHHe JATYMKA YIJIeBOAOPOAHBIX I'a30B

Hean padoTbl: HAYYNUTHCS MOJKIIOYATh U IPOrPAMMUPOBATh JaTYHMK YIIIEBOJAOPOIHBIX Ta30B K MHKPO-
KOHTpOJiepy ApAyHHO

Beinoanus padory, Bel Oyaere:

ymemuy:

YMETB!

— COCTaBJIATh IPOrpaMMBbI Ha SI3bIKE acceMOiiepa sk MUKPOIIPOLIECCOPHBIX CUCTEM

— TPOM3BOAUTH TECTUPOBAHUE U OTIAAKY MUKpoIporeccopHbix cuctem (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOIPOLIECCOP AJIsi KOHKPETHOW CHCTEMBI YIIPaBICHUS

MarepuanbHoe obecnedenne: CtapToBbiit Habop s u3ydenust Arduino, ITK ¢ T1O Arduino IDE

Teoperuyeckue cBeJeHUs

OnHa 13 caMbIX BaXKHBIX 32]1a4 B BOIIPOce 0€30MaCHOCTH YMHOTO JJoMa —00OHApYKEHUE YTeUKH rasza. s
TOTO, 4TOOBI mara Arduino ycrenrHo pemana 3aJaqd Takoro poja, Hy’)KHO MOJKITIOYUTh K Hel 1aT4hK rasa
MQ-2. Tatunk MQ-2 (puc. 4.24) onpenenut KOHIIEHTPALNIO YTISBOJOPOTHBIX Ta30B (IIPOIIaH, MEeTaH, H-
OyTaH), ApIMa (B3BEIICHHBIX YACTHII, SBJISIONINXCS Pe3yIbTaTOM TOPEHHUS) ¥ BOAOPOAA B OKPYKAOIIEH cpejie.
I[aT‘-II/IK MOKHO HCIIOJBb30BaTh AJIsA O6Hapy)KeHI/I$I YTCUCK ra3a 1 3aJbIMJICHU. B ra3oaHajm3aTop BCTpOCHHLII\/'I
HarpeBaTeNbHBINA IIEMEHT, KOTOPBI HEOOXOIUM /ISl XUMUYIeCcKoi peaknuu. [loaToMy Bo Bpemst pabOThI CeH-
cop Oyznet ropssauM. [[ns nomydeHust cTaOMIIbHBIX ITOKa3aHUH HOBBIN CEHCOP HEOOXOIMMO OAMH pa3 IpOrpeTh
(ocTaBUTH BKIIIOYEHHBIM) B TeueHHe 24 yacoB. [locie 3Toro crabuimsanus mocie BKIIOYESHUS 3aHIMATh OKOJIO
MHWHYTHI.

Pucynok 25

B 3aBucuMocTH 0T YypOBHA Ta3a B arMocdepe MEHseTCs BHYTPEHHEE CONpOTHBIEHHE naTdmka. MQ-2
UMEET aHAJIOTOBBIM BBIXOJI, IIO3TOMY HANpsDKEHUE Ha 3TOM BBIXOZE OyJIET MEHSTHCS MPOMOPIIHOHATIBHO YPOB-
HIO Ta3a B OKpyXarolie cpeze. J{Jst onpeneneHus o JorudeckoMy YPOBHIO TaK:Ke HMeeTcs TU(PPOBOI BBIXO/I.
Ha momyne natumka ecTh BCTPOCHHBIN MOTEHIIMOMETP, KOTOPBIN TTO3BOJISIET HACTPOUTH YyBCTBUTEIHHOCTh 3TO-
r0 JaTYMKa B 3aBUCUMOCTH OT TOT'O, HACKOJIBKO TOYHO BbI XOTUTE PErHCTPUPOBATH YPOBEHD ra3a.

Tenepb 00 enuuunax n3Mepenus. Ha teppuropun OwiBiiero Coserckoro Coro3a, MoKa3areid MPUHITO
U3MepATh B mporeHTax (%) Wiu ke HENOCPeICTBEHHO B Macce K o0bemy (Mr/m3). B 3apyOexHBIX CTpaHax
MIPUMEHSIET TAKOW MOKa3aTeNb Kak ppm.

Cokparienue ppm pacmudpoBbiBaeTcst Kak parts per million (vacteit Ha Muvon). Hampumep, 1 ppm =
0,0001%.

Junana3oH uaMepeHuil JaTuuka:

* Tlpomasn: 200-5000 ppm;

* byran: 300-5000 ppm;

*  Meran: 500-20000 ppm;

*  Bogopoa: 300-5000 ppm.

IIpakTHYeckoe 3a1aHne
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IMoxxmouenune natunka MQ-2 k tiate Arduino Mega Mbl OyJieM TPOU3BOANTE 110 AHAJIOTOBOMY BXOTY.
[MuTanune muis gatamrka 6epeM Takxke ¢ wiaTel Arduino. CxeMa coelMHEHUH MpecTaBIcHa Ha puC. 20.

Pucynok 26
3arpy3um Ha miaty Arduino Mega ckeTd moiydeHusi JaHHbBIX ¢ natynka MQ-2 u BBIBOJIA B MOCIIEI0Ba-
TenbHbIH TopT Arduino. IIporeypsl onpeaeaeHus o TaHHBIM, IPUXO/SIINM C aHAJTOTOBOTO BXO/a:
+ get data ppmpropan() — cofiep>kaHue MpoIaHa B ppm;
+ get data ppmmethan() — cogepxanue nponaHa B ppm;
+ get data ppmsmoke() — comepikaHe ApIMA.
Copnepxumoe ckeTda npeacTasiaeHo B auctuare 11.1.
3arpy3um cketd Ha miaty Arduino Mega, OTKpoeM MOHHUTOP MOCICIOBATEIBHOTO MOPTa U YBUAUTE BHIBOJ JAHHBIX

0 CcoJIepKaHWH MPOTaHa, MeTaHa u bimMa (puc. 27).
Jdev/ttyACMO (Ardulno Megae or Mega 2560)

| OmpasiTs

e

sm0ken]9. 00 ppe
9. U5
propan=£ 08 ppe
2.9
pethan=1L 00 ppe

954

#alS.00 ppe

a5 ppe

1.00 ppe

wmoke=19. 00 ppe
9 94
propans4d O3 ppe

pethan=11.90 ppe
9 a5

a0k a=19.00 ppe

B AaronpospyTea Bo3spar «apetin « |9600604 »

Pucynok 27
®opma npeACTaBIeHAS Pe3yJibTATA:
OtueT 1o paboTe TOIKEH CONEPKATh:
a) HaMMEHOBaHHE PabOTHI U 1Eb PAOOTHI;
0) CXeMbI MOJKIIOYCHUS YCTPONCTB BBOI-BHIBOJIA;
B) BBIBOJIBI IO paboTe.

IIpakTHyeckast padGora Ne 12
Ioak/110YeHHEe U MPOrPAMMHMPOBAHME JATYHKA YTAPHBIX Fa30B
Ieab padoTbl: HAYy4YUTHCS OJKIIOUATh U IPOrPaMMUPOBATh JaTYUK YrapHBIX ra30B K MUKPOKOHTPOJI-
nepy ApAayuHO
BemoJsnns padoty, Bel Oynere:
ymemby:
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YMETh:

— COCTaBJISITh IPOrPaMMBI Ha SI3bIKE acceMOIiepa JIsk MUKPOTIPOIIECCOPHBIX CUCTEM

— TMPOU3BOIUTH TECTUPOBAHME U OTIAJIKy MUKponpoueccopHbx cucteM (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOIPOLIECCOP AJISl KOHKPETHOW CHCTEMBI YIIPaBICHHS

Marepuanbhoe odecnieuenne: Craprosiii Habop st u3yuenus Arduino, ITK ¢ TIO Arduino IDE

TeopeTuueckne cBeJeHUA

OCHOBHBIM UCTOYHUKOM BbIAEICHHUS yrapHoro ro3a CO, siBiIsieTcs cropaHue yriiepoaHOro TOTUTUBA IpU
HEJ0CTaTOYHOM KOJHMYECTBE KHCIIOpoaa. YTiepoxa "He moropaer” u BMecTo yriaekucioro raza CO2, B aTtMmo-
ctepy BoiOpaceiBaercst yrapusiid raz CO. Ucrounukom CO B moMe, IPU HEMPABIIIFHOW 3KCILTyaTallid, MOTYT
BBICTYIIATh APOBSIHBIC TIE€YH, Ta30Bble KOHPOPKH, ra30BbIe KOTIBI M MpoYasi OTOMUTENbHas TEXHUKA, paboTato-
1asi Ha YrJepoJHOM TOIUIMBE. B BrIxJlone OeH3MHOBOTO ABUTaTeNs aBToMoOms coaepkanne CO MOxKeT ObITh
10 3%, a 1Mo TUTHECHUIECKHUM HOPMaM €ro JTO/DKHO ObITh He 6ostee 20 mr/m? (okoso 0,0017%).

VYrapusiii a3 (CO) upe3BbUaiiHO SJOBUT, HO TPH 3TOM He 00lagaeT HU IBETOM, HHU 3amaxoMm. [lonas B
MIOMEIIIEHHNE C yrapHbIM T'a30M, BbI TOJBKO 1O KOCBEHHBIM CUMITOMaM MOWMETE, UTO MOJIBEPracTech BO3AEHCT-
Buto sima. CHavana rojoBHas OOJb, TOJIOBOKPYKEHHE, ONBINIKA, CEpAICONEeHHEe, IOTOM MOCHHEHHE TpyTa.
YrapHBIid Ta3 COEAMHACTCS C TEMOTJIOOMHOM KPOBH, OTYETO IMOCIEIHIHA TIePECTaeT MePEHOCUTh KACIOPO TKa-
HAM Ball€ro OopraHu3Ma, U MEPBLIM CTpaaacT TOJIOBHOM MO3T U HCpBHAaA CHCTeMa.BO-BTOpI)IX, Ipu ONpeaciCH-
HBIX KOHIIGHTPAIMAX OH 00pa3yeT B3pBIBOOMACHYIO CMECh.

IToaToMy maT4wK yrapHOTO Ta3a — BaKHBIA M HEOOXOAMMEIN KOMITOHEHT IPHU IMOCTPOCHUH "'YyMHOTO J10-

Ma'".

Pucynoxk 28

IIpakTH4yeckoe 3aganne
Ioaxmouenune natunka MQ-7 k turate Arduino Mega Mbl OyJieM TTPOU3BOANTE 110 AHAIIOTOBOMY BXOJTY.
[Mutanue mis naTurka 6epeM Takxke ¢ mwiathl Arduino. Cxema coeIMHEHUI MTpecTaBlieHa Ha puc. 29.
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Pucynoxk 29
3arpysum Ha miaty Arduino Mega ckeTd mojydeHusl JaHHBIX ¢ Jatduka MQ-7 u BeIBOZA B IOCIIEI0BaA-
tenbHBId TOpT Arduino. [lpomenypsl ompeneneHuss MO JAaHHBIM, NPUXOASIIMM C aHaJIOrOBOIO BXOJa
ppmcarbonmonoxide().
ConepkuMoe CKeT4a IpeCTaBIeHo B tucTuHre 12.1.
3arpys3um cketd Ha mwiaty Arduino Mega, OTKpoeM MOHHUTOP MOCJIEIOBATEILHOIO [TOPTa U YBUANUTE BbI-
BOJI IaHHBIX O cojiepxkannu yrapHoro raza CO.
) fdevttyACMO (Arduino Mega or Mega 2560)
OtnDass
rbonmoncxide=1.00 pps

|

oneongrldes2 00 ppe

00 ppe

00 ppe

2.00 ppe

00 ppe

carbonmonoxldesl 0O ppw
20,46
carbonmoncxide~l 00 ppe
.32
onmoncxldesl 00 ppe

carbonmonoxicde=l. 00 ppe -

ADTONPOKPYTED Bospat rapertrn v | 5600 00 v

Pucynoxk 30
®opma npeACcTaBIeHAS Pe3yJibTATAa:
OtueT 1o paboTe JOIKEH CONEPKATh:
a) HaMMEHOBaHHUE PabOTHI U 1Eb PAOOTHI;
0) CXeMBbI MOJKIIOYCHUS YCTPONCTB BBOI-BHIBOJIA;
B) BBIBOJIBI IO paboTe.

IIpakTHyeckast padora Ne 13
Ioak110YeHHe U MPOrpaMMHUPOBAHNE MOAYJIA AATYMKA OTHS
Ieab padoThl: HAYYUTHCS HOAKIIOYATH M IPOrPaMMHUPOBATh MOAYJIb TaTYMKA OTHS K MUKPOKOHTPOJI-
nepy ApAayuHo
BemoJsnns padoty, Bel Oynere:
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ymemu:
YMETh:

— COCTaBJISITh MPOrpaMMBI Ha SI3bIKE acceMOiiepa Ik MUKPOTIPOLIECCOPHBIX CUCTEM

— TMPOW3BOIUTH TECTUPOBAHHE U OTIAAKY MUKpomnpoueccopHbix cucteM (MIIC)

— BBIOMPATh MHUKPOKOHTPOJUIEP/MUKPOIIPOIIECCOP ISl KOHKPETHOW CHCTEMBI YIIPABICHHSI

Marepuanbhoe odecnieuenne: CtaproBsiii Habop s u3yuenus Arduino, ITK ¢ TIO Arduino IDE

TeopeTnyeckue cBeJeHUA

Mopnyne gatauka oras Flame Sensor (puc. 31.) mo3Bonser ¢pukcupoBaTh HATMYHE TUTAMEHH TN IPYTOrO
HWCTOYHHKA OTHS B TIPSMOM BUAMMOCTH TIepea COOOM.

Jatunk umeeT 4 KOHTaKTa (MMTaHKE, 3€MJIs, aHAJIOTOBBIM BBIBOJ M HU(PPOBOH BBIBOJ, cpabaThbIBaHUE KO-
Toporo (Beigauy curtana HIGH) moxHo HacTpouTs ¢ momomipto moTeHuuomerpa). HomunaabHoe HampsKeHne
rmutanust — 5 B. CeHcop omnpenenser HaM4re OTHA B yriry 4yBcTBUTeNbHOCTH 60 °. [TokazaHus mpeacTaBisioT-
csl B BHJIE aHAJIOroBOro curHana. Pabouas temmeparypa qaTyika IjIaMeHH cOCTaBIsIeT oT -25 1o +85 rpamycoB

nio Llenbcuro.

Pucynok 31

IIpakTH4yeckoe 3aganne
[Nonkmouenune Moayis natunka Flame Sensor k mare Arduino Mega MbI OyJieM MPOU3BOAMTE 110 aHa-
noroBoMy Bxofy. [lutanue mis natunka Oepem takxke ¢ miatel Arduino. Cxema coelMHEHHI peACTaBIeHa Ha

puc. 32.

M “es
ren e . \..
T\

Pucynok 32

3arpy3um Ha maty Arduino Mega ckeTd moiy4eHus TaHHbIX ¢ MOy s naTunka Flame Sensor u BeiBosa
B mocieoBareibHbIi mopT Arduino. [Iponenypa onpeneneHus o JaHHBIM, TPUXOSAIINM C aHAJIOTOBOT'O BXO-
na get data_flame().

CopepxuMoe cKeTua IpeacTaBieHo B uctuare 13.1.

3arpy3um ckeTd Ha miaty Arduino Mega, 0TKpoeM MOHHUTOP MOCIEI0BATEIBHOIO MOPTA M YBUIUTE BBIBOJ AaHHBIX
¢ Moxyns narauka oras Flame Sensor (puc. 33).
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0 fdevjttyACMO (Arduino Uno)

[ IR agT:

cpa6ammaume Ha NNamsa

& AstonporpyTea Sao3spar Kapenm
Pucynok 33
®opma npeACcTaBIeHUS pe3yibTaTa:
Ot4er 1o paboTe AOKEH COAEePKATh:
a) HaMMEHOBaHHUE pabOTHI U IeTh pabOTHL;
0) CXeMbl MOAKIIOUEHUS YCTPOMCTB BBO-BBIBOIA;
B) BBIBOJIBI IO paboTe.

IIpakTHyeckas padora Ne 14
YunpasieHne yMHbIM J0MOM 4Yepe3 MOOUIBLHOE MPHIIOKEHUEe

Heapb paGoThl: HAYINTHCS MOAKIIOYATE U IPOTPaMMHUPOBATh YCTPOICTBa yMHOTO foMa Ha 6aze MK
ApIyHHO C UCHIOJIb30BAHUEM MPUIOKEHUI

Brinosnus padoty, Bel Oynere:

ymemy:

YMETh!

— COCTaBJISITh IPOrPaMMBI Ha SI3bIKE acceMOiiepa sl MUKPOIPOLIECCOPHBIX CUCTEM

— TPOM3BOAUTH TECTHPOBAHUE U OTIAAKY MUKpoIpoeccopHbIx cuctem (MIIC)

— BBIOMPATh MUKPOKOHTPOJUIEP/MUKPOIPOLIECCOP AJISI KOHKPETHOW CHCTEMBI YIPaBIICHHS

Marepuanbnoe odecnedenue: CtapToBblii Ha0Op Ui M3ydeHus: Arduino (B KOMILIEKTE C MOJIYJIeM
NodeMCU!), TIK ¢ TTO Arduino IDE, mo6usbroe yctpoiictBo ¢ 10T Manager

Teoperuyeckue cBeJeHUs

IoT Manager — 3To MOOMIIBEHOE TIPUIIOKEHNE IS Telne(OHOB U IJIAHIIIETOB, COBMEIIAIONIero B cede Tao-
70 JJIst OTOOPaKEeHUs! IAHHBIX C JIATYUKOB W ITyJbT JUIS YIIPaBlIeHUS UCIOIHUTENLHBIMU yeTporicTBaMu. Cytie-
ctBYIOT Bepcuu i1 Android u i0S, xoroprie MoxkHO ckadaTh B GooglePlay nu AppStore www.iotmanager.ru.
Ho npesxze, yeM ckaunBaTh NPUIOKEHNE, ONIPEAeTMes ¢ OpokepoM. B kauecTBe OpoKepoB BEIOMpaeM CEepBUC
CloudMQTT.com (https://www.cloudmgtt.com/), B KOTOPOM MOKHO CO3/1aTh OECIIIATHBIN aKKayHT (IO CCBUIKE
Control Panel). [Ins perucrpanun HeOOXOAMMO BBECTH apeC IEKTPOHHOM MOYTHI (B Ka4eCTBE JIOTUHA) U Ta-
poutb (cM. puc.34).

CloudMQTT =

o i— 1y

e
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Pucynok 34
Cpa3y momajacM B IaHeNIb yIIpaBJICHUA U co3aaeM Opokep (Hakatue mo kHomke +Create). BeonuMm Ha-

3BaHue , BolOupaem garanentp (Espoma nnu CHIA), tapudnsiii mian — Oecratheiid Cute Cat U coxpansieM
(puc. 35). MoxxHO c031aTh HECKOIBKO OPOKEPOB.

CloudMQTT Lot ot
Create new CloudMOTT Instance
T T
(O]
Pucynok 35

Teneps HaxkuMaeM Ha kHONKY Details (cMm. puc. 36).

T

CloudMQTT

CloudMQTT Instances

Account P [

Ponena Pan Sepe o

o=

Pucynoxk 36
ITonanaem B HacTpotiku (puc. 37). Ham HeoOX0aMMBI CIIeAYIOMTHE:
* ums xocta ml3.cloudmqtt.com;
* nopt 18274 (s ckerua Arduino IDE —nuctunr 14.1);
*  WebSockets nmopt 38274 (11 MOOMIBHOTO MPUIOKEHUS).
31ech Ke HaXOAWTCS MEHEDKEp IOJb30BaTeliel, Ille MOXKHO CO34aTh IOJIb30BaTeNel AJsl JocTyna K

JaHHBIM Opokepa W HazHauuTh UM mnpasa (Read, Write). B mone Topic BBoauM # (ko BceM TOMHKaM) (CM. pHC.
38).
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CloudMQTT Console

Instance info

o

Qo

E=

Manage
ACLs
Pucynoxk 37
s Topic oad Write
nodemcul ’ true e et
rodencul z s e Detete
New Rule
(4™ v
Topic .
Reatt Access? @
Write Accens? o
Pucynok 38

Temepb MOXHO CKadaTh U yCTAaHOBUTH MOOMIbHOE TipuiiokeHre loTManager. 3amyckaem. Heo6xomumo

NpOM3BECTH HACcTpOiKy. Haxmmaem Ha Settings (p
6poxkepa (puc.40):

* MQTT hostname — m13.cloudmqtt.com;
MQTT Websocket port — 38274;
MQTT username — hodemcul;
MQTT password.

Manager

7 Dashboard
MQTT Subscribe
MQTT Pubfish

O Settinga

& View log

M Statistics

7 Help

nc.39) u B MoOsBUBILIEHCS (opMe BHOCHUM JIaHHBIE CBOETO
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Pucynok 39

Pucynoxk 40
Tenepr BbixoauM Ha crpanuily Dashboard ¥ m0KHBI YBHIETH yCTaHOBICHOE coeauHeHue (puc. 41).
Hannuce No data He [omkHa Bac CMyIIaTh — JAHHBIE B TONUKY €I11€ HE 1ePeAaBaIiCh.

T&E]‘}’ { = Ll (R
= (e

No data

Pucynok 41

IIpakTHyeckoe 3axanue 1

st mpoBepku paboThl Opokepa 3arpy3uM Ha miaTy NodeMcu TecTOBBIN PUMEP, KOTOPHIN MPUBEICH B
muctunre 14.2. B cker4 He0OXOQMMO BHECTH M3MEHEHHS — CBOM JaHHbIE Ui TOUKM aoctyna Wi-Fi, a taxke
JaHHBIE CBOEro OpoKepa:

const char *ssid = "MacBook-Pro-Victor",

const char *pass = "*xrExxE

String mgttServerName = "m13.cloudmqtt.com™;

int mqttport = 18274;

String mqttuser = "nodemcul”;

String mgttpass = "FxxExE

Takxe HeoOxoaumo yctanoBuTh B Arduino IDE 6ubauorexy PubSubClient, ckadyaTh KOTOPYIO MOXHO
Ha caiite www.arduino-kit.ru mo cceuike. 3arpyxaem cketd Ha miaty NodeMCU u OTKpbIBaeM MOHHUTOD I10-
CIICIOBATENILHOTO MOPTA, T/Ie€ BUIUM OTIIPABKY JaHHBIX OpOKepy ¢ Iiathl (puc. 42).
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Pucynoxk 42
Kak Tonpko Hayanace oTnpaska AaHHBIX ¢ iaTel NodeMCU Opokepy, B MOOMIBHOM HPUIIOKEHHUH IO~
BSATCSI 3TH JaHHbIC (PUCYHOK 43).

® iesoom Iky
oo g

oo hight-2

Pucynoxk 43
MBI MOXXEM TakKe TOCMOTPETh U CIHCOK TEeM, Ha KOTOpBIE MOJIMHCAHO MOOWILHOE YCTPOHCTBO (pHC.

44).
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B S [«] & P @7 .al77 %M 14:02
= Subscribed

CONNECTED =

/loTmanager
/loTmanager/dev02-bedroom/config
/loTmanager/dev02-bedroom/light0/status
/loTmanager/dev02-bedroom/light1/status
/loTmanager/dev02-bedroom/light2/status
/loTmanager/dev02-bedroom/ADC/status
/loTmanager/dev02-bedroom/light4/status
/loTmanager/dev02-bedroom/red/status
/loTmanager/dev02-bedroom/green/status
/loTmanager/dev02-bedroom/blue/status

Pucynoxk 44

Ho IoTManager He TOIBKO MOJMHUCAH HAa TEMBI, HO TakXe BHICTyHaeT B poiu publisher — myGmukyer
JIaHHBIC B TEMbI. JTO 3HAYCHMS CIIAWICPOB M CTATyC KHONKH. DTH naHHble rata NodeMCU, noanucanHas B
KadecTBe subscriber Ha STH TeMbI, MOXET HCIIONB30BATh IS YIPABJICHUS, MOJKIIOUYCHHBIMU K IJIaTe YCTPOii-
CTBaMH.

IIpakTH4yeckoe 3axanue 2

PaccmoTpum momopoOHee OTIPaBKy JaHHBIX C TATYMKOB HAIIEro YMHOTo 1oma Opokepy. Byaem otmpas-
75T OpoKepy AaHHble ¢ AByX AatunkoB DHT22 u DS18B20. IlpaBku ocymiecTBiseM B CKeTYE U3 PEeAbIIyLIeH
IJIaBBl. Y CTAaHABIMBAEM KOJIMYECTBO BUPKETOB TSl OTOOPaKECHUS IO KOJIMUYECTBY JAaTUYHKOB:

const int nWidgets = 2;

String stat [nWidgets];
String sTopic [nWidgets];
String color [nWidgets];
String styvle [nWidgets];
String badge [nWidgets];
String widget [nWidgets];
String descr [nWidgets];
String page [nWidgets];
String thing config[nWidgets];
String id [nWidgets];
int pin [nWidgets];
float defaultval [nWidgets];
bool inverted [nWidgets];

B npouenype initVar() nponuckiBaeM HACTPORKH JIJIsl BUDKETOB, TapaMeTp page|] (Bkiaaka(cTpaHuiia) B
Iot Manager ans oroOpaskeHusl BUDKETOB) ycTaHaBiuBaeM SensorsNodemcu, mapamerp pin[] HaM He HYXKEH,
T.K. JaHHBIE JaTYUKOB MbI OyJIeM MOJIy4aTh MPOrpaMMHO, a He ¢ MMHOB, Tyl i defaultVal[] naznauaem float.

id (0] = "0";
page [0] = "SensorsNodemcu";
descr [0) = "DHT22“;
widget [0] = "small-badge";
//pin [C] = AG;
sTopic[0] = prefix + "/" + devicelD + "/DHT22";
badge [0] = "\"badge\":\"badge-calm\"";
style [0] = "\"style\":\"font-size:150%;\"";
id [1] = "1";
page [1] = " SensorsNodemcu ";
descr [1] = "Ds18b20";
widget [1] = "small-badge";
//pin [1] = AO;
sTopic[1] = prefix + "/" + deviceID + "/DS18b20"
badge [1] = "\"badge\":\"badge-calm\"";
style [1] = "\"style\":\"font-size:150%;\"";

[MapameTps! KOHGUTYpaAIH 0TOOPAXKESHHUS TATIUKOB, KOTOPhIE HEOOXOAMMO HATPABUTh OPOKEPY:
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thing_config[0] = "{\"id\":\"" + id[0] + "\"\"page\":\"" + page[0]+"\"\"descr\'":\""" + descr[0] +
"\" \"widget\":\""" + widget[0] + "\" \"topic\":\"" + sTopic[0] + "\"," + badge[0] + "," + style[0] + "}"; // DHT11

thing_config[1] = "{\"id\":\"" + id[1] + "\"\"page\":\"" + page[1]+"\"\"descr\":\"" + descr[1] +
"\"\"widget\":\"" + widget[1] + "\"\"topic\":\"" + sTopic[1] + "\"," + badge[1] + ", + style[1] + "}"; /I
ds18b20

Brocum m3menenns B ¢pynkimio callback:
void callback(const MQTT: :Publishe sub) |

Serial.print ("Get data from subscribed topic ");
Serial .print(sub.topic());

Serial.print (" => ");

Serial.println(sub.paylecad string());

if (sub.topic() == sTopic[0] + "/control™) {
// DHT22
} else if (sub.topic() == sTopic[l] + "/control") {
// DsS18B20 display only
} else if (sub.topic() == prefix) {
if (sub.payload string() == "HELLO") {

rubConfig() ;

1
HanHbie oTnpasisieM kaxaple 10 cek:
if (client.connected()) {
newtime = millis();
if (newtime - oldtime > 10000) { // 10 sec
float % = get _data humidity();
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[0] + "/status", val ); // widget O
x = get data ds18b20();
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[1l] + "/status", val ); // widget 1
oldtime = newtime;
h
client.loop();

}
DyHKIUK TOTyYeHUs TaHHBIX ¢ qatunkoB DHT22 — get_data_humidity():

float get_data_humidity() {
float h = dht.readHumidity();
return h;

}

U naruymka Temneparypst DS18B20 — get_data_ds18b20().
[Momubrit ckerd npuBeneH B ymctuHre 14.3. 3arpykaem ero Ha tuiaty NodeMCU, oTKkpbiBaeM MOHUTOD

HIOCJIEIOBATEIBHOTO TIOPTA ¥ BUIUM OTHPABKY JAHHBIX C TaTYUKOB (puc. 45).
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MOTT client started.

Free heap = 36820

Connecting via WiFi to MacBook-Pro-Victor...

WiFi connect: Success
IP address: 192
[connecting
iConnect t

eNodemcu™, "desc.
eNodemcu®, “desc:

o, “widget”:"small-badge”, "topicT:”
£b20", "widget™:“small-badge”, "topic™

ue: (“status
value: {"status

o)
1 0"}

Subscribe: Succesa

. I

'

/| AsronpoxpyTka You've pressed OrrpasiTs but nothing was sent. Shoulkd you select a Ine ending?
L —

He naitaen KoHeu CTpoK » | 115200600 v

Pucynok 45
U cMmoTpuM faHHbIe Ha cMapTdoHe B puiokennn loT Manager (puc. 46).

2L - Ok

@ WiFi

DHT22

DS18b20

Pucynok 46
IIpakTuyeckoe 3aganue 3
B nmanHOM 3amaHUM pacCMOTPUM YIIPaBJIEHWE HMCIIONHUTEIBHBIMU YCTPOWCTBAMU, TOIKIIOYEHHBIMH K
NodeMCU, u3 moounsHoro npunoxeHus loT Manager. B ckeru ans NodeMCU HeoOXoauMo BHECTH clie-

JYIOIMe M3MEHEHHUs. M3MEeHsIeM KOJMYEeCTBO BUDKETOB JUIS OTOOpakeHUs (yBEIMYCHHE HAa KOJIMYECTBO HC-
MTOJIHUTETLHBIX YCTPOMCTR):

const int nWidgets = 5;
B mpouenype initVar() npornucsiBaeM HACTPOWKH JUIS BHPKETOB YIPABJICHUS UCIIOIHUTEIBHBIMU yCT-

poiicTBaMu, Ham HeoOxomuM BuKeT toggle. Ilapamerpy page[] npucBauBaem 3Hauenue RelaysNodemcu, uro

IMMO3BOJIUT HA 3KpaHEC MOOUIBLHOIO MMPUIIOKCHUS IoT Manager pa3aciiATh AaTYMKU U UCIIOJIHUTCIbHBIC yCTpOfI-
CTBa I10 pa3HbIM BKJIaJIKAM.
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id (2] = "2™;

page [2] = "RelaysNodeMcu";
descr [2] = "Light";
widget[2] = "toggle";

//pin(0] = 4;
defaultvVal[2] = 0;

;
inverted(2] = false;
-
!

sTopic([2] = prefix + "/" + devicelID + "/light";
color([2] = "\"color\":\"red\"";

id [3] w3

page [3] = "RelaysNodeMcu";

descr [3] = "Pump";

widget [3] = "toggle";
//pin[0] = 4;

defaultVal[3] = 0;
inverted(3] = false;
sTopic[3] = prefix + "/" + devicelD + "/pump";
color[3] = "\"color\":\"red\"";
id [4] = "4";
= "RelaysNodeMcu”;
1 = "Fun";

widget [4]

"toggle";

//pin[0] = 4;

defaultval(4]) = 0;

inverted[4] = false;

sTopic([4] = prefix + "/" + devicelD + "/fun";
color([4] "\"color\":\"red

HobaBnsiem mapaMeTpbl KOHPUTYpPAIIUU OTOOPAKEHHUS BUKETOB YIIPABJICHUS HCIOTHUTEIHFHBIMUA YCT-
poiicTBaMu, KOTOpbIe HEOOXOIUMO HAIPABUTh OPOKEPy:
thing_config[2] = "{\"id\":\"" + id[2] + "\"\"page\":\"" + page[2]+"\"\"descr\":\"" + descr[2] +
"\" \"widget\":\"" + widget[2] + "\" \"topic\":\"" + sTopic[2] + "\"," + color[2] + "}";
thing_config[3] = "{\"id\":\"" + id[3] + "\"\"page\":\"" + page[3]+"\"\"descr\":\"" + descr[3] +
"\" \"widget\":\"" + widget[3] + "\" \"topic\":\"" + sTopic[3] + "\"," + color[3] + "}";
thing_config[4] = "{\"id\":\"" + id[4] + "\"\"page\":\"" + page[4]+"\"\"descr\'":\"" + descr[4] +
"\" \"widget\":\"" + widget[4] + "\" \"topic\":\"" + sTopic[4] + "\"," + color[4] + "}";

Heo0xoaumo oOpabaThiBaTh MosiydaeMbie M3 OpOKepa cOOOIIeHHs 00 M3MEHEHHWH CTaTyca HWCIIOJIHH-
TEIBHBIX yCTpOMcTB. BHOCHM n3menenus B pynkuuro callback
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void callback(cornst MQTT: :Puklish& sub) (
Serial.print ("Get data from subscribed topic ");
Serial.print(sub.topic()};
Serial.print (" => “);

Serial.println(sub.payload_string());

if (sub.topic() == sTopic[2] + "/control") (
if (sub.paylcad_string() == "0") ({
newValue = 1; // inverted
stat[2] = statl;
} else {
newValue = 0; // inverted
stat[2] = statl;
}
digitalWrite(pin[2],newValue);
pubStatus (sTopic([2], stat([2]);

} else if (sub.topic() == sTopic[0] + "/control") {
// ADC : nothing, display only

} else if (sub.topic() == sTopic[l] + "/control") {
// ADC : nothing, display only

} else if (sub.topic() == sTopic[2] + "/control") ¢{

if (sub.paylcad _string() —— "0") {

newValue = 1; // inverted
stat[2] = statl;

} else {
newValue = 0; // inverted
stat[2] = stati;

}

datarelays[0]= newValue;

set_status_relays();

pubStatus (sTepic[2], stat[2]);

} else if (sub.topic() == sTopic[3] + "/control") {

if (sub.paylcad_string() == "0") {
newvalue = 1; // inverted
stat[3] = statl;

} else {
newValue = 0; // inverted
stat[3] = statl;

}
datarelays[1]= newValue;

set_status_relays{);

pubStatus (sTopic[3], statl3]);

} else if (sub.topic() == sTopic[d] + "/eontrol™) {

if (sub.paylcad string() == "0") {
newValue = 1; // inverted
stat([4] = statl;

} else {
newValue = 0; // inverted
stat[4] = statl;

1

datarelays(2]= newValue;

set_status_relays{);

pubStatus (sTopic([4], stat[4]);

} else If (sub.topic() == prefix) (
if (sub.payload_string() == "HELLO") {
pubConfig();
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Oynknusg set_status relays() BKIFOYaeT/BBIKIFOUAET HCITOTHUTEIBLHBIC YCTPOHCTBA!
volid set status relays() {

int relays=0;
for(int i=0;1i<7;1i++)
relays=relays +( datarelays([i]<<i);

// mammcaTr madHpme B PORT B
Wire.beginTransmission (0x20);
Wire.write (0x13); // address PORT B
Wire.write (leds); // PORT B
Wire.endTransmission() ;
delay(100); // maysa

}

[onublit cketu npuBeneH B nuctunre 14.4. 3arpyxkaem ero Ha miaty NodeMCU, oTKkpbeIBaeM MOHUTOD
HOCJIEIOBATEIBHOTO TIOPTA ¥ BUIUM OTHPABKY JAHHBIX C TATYUKOB (puc. 47).

@ como L | E) e

;1 dnfl| ESal B M cISF & “[{'c® bEuogul'obrM # x@ULl{1{1lprna fdEs corl la Ucux'oo ddR$" 3 no &' '{U%e

[ ompesms |

¥0TT client started.
Free heap = 35232
Connecting via WiFi to MacBook-Pro-Victor...

WiFi connect: Success

IP address: 192.168.2.19
Connecting to MOIT server ...
Connect to MQIT server: Success
Fublish config: Success
Fublish config: Success
Publish config: Success
Publish config: Success
Fublish config: Success
Publish config: Success
Fublish new status for /IoTmanager/SmarhouseNodemcu/DHT22, value: {“status”:"1%}
Publish new status for /IoTmanager/SmarhouseNodemcu/DS18b20, value: (“status”™:" 17}
Publish new status for /IoTmanager/SmarhouseNodemcu/light, value: {“status™:"17}
Publish new status for /IcTmanager/Smarh Nodemen/pusp, value: {["status®:"i")
Fublish new status for /IoTmanager/SmarhouseNodemcu/fun, value: {"status™:"1%}
Subscribe: Success

:1"SensorsNodemcu®, "descr™: "DHT22", "widget™: "small-badge”, "topic":"/Io
:"Sensorsicdemcu”, "descr”: "DS18b20", "widger™: "small-badge”, "topic":"/
:"RelaysNodeMcu®™, *descr”: "Light", "widget": "toggle”, "topic™:"/IoTmanag
:“RelayslodeMcu®, "descr™: "Pump®, “widget™: "tcggie™, “"topic”: "/IoTmanage
:"RelaysNodeMcu®, "descr™:"Fun", "widget": "toggle”, "topic”:"/IoTmanager,

“3", "page”

m V| ASTONPOKPYTKA He HaMAeH KOHEU CTPOKN v 115200608 +

Pucynok 47
U cmotpum nannbie Ha cmapTdoHe B npuiioxkennu loT Manager (puc. 48). BumxeTsl noay4eHus: naH-
HBIX U YIIPABJICHUS UCIIOJHUTEIBHBIMH YCTPOWCTBAMH PACIIONIOKEHBI B Pa3HBIX BKIaaKax (puc.49).

on Epones @
DHT22

0DS18b20

ASe

Pucynoxk 48 Pucynoxk 49
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Usmenenne  cocrosHus  toggle Kk  myONMKanmMM — WM3MCHEHHBIX  JaHHBIX
/ToTmanager/SmarhouseNodemcu/xxx u mnara NodeMCU, nmony4ast 3ti nanssie(cM. puc. 50), uamenser co-

CTOAHUC COOTBCTCTBYIOIICTO UCITOJIHUTCIIBHOTO YCTPOfICTBa.

r@ COM10

[E=SEr==)

[Lompeme ]

Publish config: Success

Subscribe: Succeas
IGet data from subscribed topic /IoT:

Publish config: Success ({"id":"1","page":"Sensorslodemcu®,“descr™:"DS18b20", "widget™:"small-badge”, "topic™: *
Publish config: Success ({"id":"2","page”:"RelaysicdeMcu”,"descr”:"Light”, “widget":"toggle™, "topic":"/IoTmar
Fublish config: Success ({"id":"3", "page”:“RelaysNodeMcu”, "descr":"Pump®, "widget™:"toggle”, "topic™:"/IcImane
Publish config: Succeas ({"id":"¢","page”:"RelaysiodeMcu", "descr”:"fun”, "widget":"toggle”, “topic”:"/IoTmanag

Publish new atatus for /IoT: ger/Smarh DHT22, wvalue: (“status”:"1"}
Publish new status for /IoT: /Smazh DS18b20, value: ["status”:"17}
Publish new status for /IoT /Smarh Hod: /light, value: [“status”:"0")
Fublish new scatus for /Il / h /pump, value: {"stacus™:"0"})
Fublish new status for /IoT ger/Smar ds /fun, value: {“status”™:"0"}

Fublish config: Success

Publish config: Success ({"id":"0", "page”:"SensorsNodemcu”,"descr”:"DHT22", "widget™:"small-badge", "Topic™:"/|
Publish config: Success ({"id":"1","page®:"Sensorslodemcu®,“descr”:"D518b20", "widget™:“small-badge", "topic":
Publish config: Success ({"id":"2", "page™:"RelaysNcdeMcu”, "descr”:"Light”,“widget":"toggie™, "topic”:"/IoTmar
Fublish config: Success ({"id":"3","page™:"RelaysNcdeMcu”, "descr”:"Pump™, "widget™:"toggle”, "topic™:"/IoTmans
Publish config: Success ({"id":"{","page":“RelaysiodeMcu”, "descr”:"Fun", "widget":"toggle®, "topic":"/IoTmanag

—m

Fublish new status for /IoT /Smarh DHT22, value: ("status”:"1%)

Publish new status for /IeT: / h DS18b20, wvalue: {“"status™:"17}

Publish new status for /IoTmanager/SmarhouseNodemcu/light, value: (“status”:"0")

Publish new status for /IoT: /5% /pump, value: {"stacus":7"0"}

Fublish new status for /IoT /Smar fun, value: [“status“:"1"} E
[Jy) Pr— 115 | »
V] AsTonporpyTra mwwnm v: 115200 6oa v:

Pucynoxk 50
®opma npeAcTaBIeHUS Pe3yJibTAaTAa:
Otuer 1o paboTe JOKEH COACPKATD:
a) HaUMCHOBaHHUE PabOTHI U IEIb PAOOTHL;
0) CcXeMbl IOAKIIOYEHUS YCTPOMCTB BBOA-BBIBO/IA,
B) BBIBOJBI IO padoTe.
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3 UTHOOPMAIIMOHHOE OBECIIEYEHUE

OcHoBHas1 iUuTEpaTypa

. 3apamenckux, E. I1. Untepuer Bemeil. MccnenoBanus 1 06JacTb IpUMEHEHHS: MOHOTpadus

/ E.I1. 3apamenckux, U.E. AprembeB. — MockBa: MHOPA-M, 2021. - 188 ¢. — (Hayunas
mbiciip). — DOl 10.12737/13342. - ISBN 978-5-16-011476-7. - Tekcrt: 31eKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1241809 — Pexxum gocTyIa: 1Mo MOIMKHCKE.
. Ay6xoB, W. C. PemeHne nmpakTH4ecKHx 3anady Ha 0a3e TEXHOJOTUM HMHTEPHETa BEIICH:
yaeonoe nocodue / U. C. lyokos, II. C. Cramesckuii, . H. AxoBuna. — HoBocubupck:
HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-3161-0. — Tekct: anekrponHsii // JlaHb: 31ek-
TpoHHO-OnOmnoreunas cucrema. — URL: https://e.lanbook.com/book/118206 — Pexum
JOCTYTIA: JI7Isl aBTOPU3. TIOJIH30BATEIIECH.

JonosHuUTe/ILHAS JJUTEpPAaTypa

I'punrapn, C. Untepuer Bemeit: byaymee yxe 3aecs / I'punrapa C. - M.:Anbnuna [Tabmu-
mep, 2016. - 188 c. ISBN 978-5-9614-5853-4. - Tekcrt: snekrponHbii. - URL:
https://znanium.com/catalog/product/1002480 — Pesxxum mocTyna: mo HOAMUCKE.
Mypomues, JI. . UuTepuer Bemeii: Beenenue B mporpamMmmupoBanue Ha arduino: yueOHO-
metoaudeckoe mocodue / 1. 1. Mypomres, B. H. IlImarkoB. — Cankr-IletepOypr: HUY
UTMO, 2018. — 36 c. — Tekct: anekTpoHHbI# // JlaHb: 3IeKTPOHHO-OMOIHOTEYHAS CHCTE-
ma. — URL.: https://e.lanbook.com/book/136448 — Pexxum poctyma: Juis aBTOPHU3. MMOJIb30-
BaTeIIe.
. Maxkapos C.JI. Arduino Uno u Raspberry Pi 3: ot cxemorexauku k uatrepuery Bemieii / C.JI.
Makapos. - Mocksa : JIMK Ilpecc, 2019. - 204 c. - ISBN 978-5-97060-730-5. - URL.:
https://ibooks.ru/bookshelf/363674/reading - TekcT: 371€KTPOHHBIIA.
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IMPUJIOXEHHUE 1.
JIMCTHHIH TPOrpaMM
Jluerunr 1.1
const int LED=10; // BeBOI nJjd NOOKJIOYeHMda cBerTommoma 10 (D10)
void setup ()
{
// KoHbuTypupyeM BHBOI MNOIKJIOUEHMS CBeTOOMOIa Kak Buxonm (OUTPUT)
pinMode (LED, OUTPUT) ;
}
void loop ()
{
// BKJHOYaeM CBeTONMOI, NoImaead Ha BuBOn 1 (HIGH)
digitalWrite (LED,HIGH) ;
// maysza 1 cex (1000 wmc)
delay (1000) ;
// BHKJIDUaeM CBETONMOJI, NomaBasg Ha BeBonm 0 (LOW)
digitalWrite (LED, LOW) ;
// maysa 1 cex (1000 mc)
delay (1000) ;
}

Jluerunr 1.2
const int LED=10; // KouTtaxkT 10 Ong HOOKJIOUEHMA CcBeTOIMOIA
const int BUTTON=2; // KoHTakT 2 »OJa8 NOOKJIOYUEHUS KHOIIKU

int tekButton = LOW; // IlepemMeHHasa IJig COXpPaHeHUS TeKymero COCTOSIHUS
KHOIIKM

int prevButton = LOW; // llepeMeHHas IJid COXPaHEeHMS MNPEeneOymero COCTOSHMUS
// K HOIKMU

boolean ledOn = false; // Tekyumee COCTOSHME CBETOOMOINA (BKJIOYEH/BHKJIOUCH)

void setup ()

{

// CKOHOUIYPUPOBATHL KOHTAKT CBETOIMOIA KAaK BHXOI
pinMode (LED, OUTPUT) ;

// CKOHOUIYPUPOBATL KOHTAKT KHOIKM KAaK BXOI
pinMode (BUTTON, INPUT);

}

void loop ()

{

tekButton=digitalRead (BUTTON) ;

if (tekButton == HIGH && prevButton == LOW)

{

// HaxaTue KHOIIKM — WU3MEHNTbL COCTOSHME CBEeTOOMUOIA
ledOn=!1ledOn;

digitalWrite (LED, ledOn):;

}

prevButton=tekButton;

}

JIuernnr 1.3
const int LED=10; // KonrakxT 10 OJI8 HOOKJKOYEHUS CBeTOOMONA
const int BUTTON=2; // KoHTakT 2 OJid MNOOKJIOYEHMS KHOIIKU

int tekButton = LOW; // lepeMeHHas 9 COXpPaHeHMI TEeKyleTo COCTOSHMUS KHOIKU
int prevButton = LOW; // llepemMeHHas IOJid COXPaHEHUS MNPEeNbOylero COCTOSHUS

// K HOIKMU

boolean ledOn = false; // Tekyllee COCTOSHUE CBeTOOMONA (BKJIOUEH/BHKJIOUCSH)

void setup ()

{

// CxOHOUTYPUPOBATHL KOHTAKT CBETONMOHNA KAaK BHIXOI
pinMode (LED, OUTPUT) ;
// CKOHOUI'YPUPOBATH KOHTAKT KHOIMNKM KAaK BXOI
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pinMode (BUTTON, INPUT) ;

}

// ®YHKUUA CIJlaxmuBaHmusa napebesra. [IpMHUMAET B KadeCcTBe

// apryMeHTa MNpelbnyllee COCTOSHME KHOIKM M BHOAeT bakTuueckoe.
boolean debounce (boolean last)

{

boolean current = digitalRead (BUTTON); // CumMTaTh COCTOSHME KHOIKMU,
if (last != current) // eciay M3MEHMJIOCH...

{

delay(5); // xmem 5 M C

current = digitalRead (BUTTON); // cumTeIBAEM COCTOSHME KHOIIKM
return current; // Bo3BpamaeM COCTOSHME KHOIKU

}

}

void loop ()

{

tekButton = debounce (prevButton) ;

if (prevButton == LOW && tekButton == HIGH) // ecau HaxaTHe...
{

ledOn = !1edOn; // mMHBepTUPOBATHL 3HAUEHMUE COCTOSHUS CBETOOMONA

}
prevButton = tekButton;
digitalWrite (LED, ledOn); // W3MEHMTbL CTATyC COCTOAHUS CBETOAMOILA

}

JIuerunr 1.4
#include <LiquidCrystal.h>
LiquidCrystal lcd(12,11,5,4,3,2);

void setup ()
{
lcd.begin(l6, 2);
lcd.clear () ;
lcd.print ("Egor !'M);
}
void loop ()
{
lcd.setCursor(0,1);
led.print (millis () /1000);
Jluernnr 2.1
// TonkjoueHue OUOIMOTEK
#include <SPI.h>
#include <MFRC522.h>
// KOHCTAHTH MNONOKJIOUEHUS KOHTAKTOB SS m RST
#define RST PIN 9
#define SS PIN 10
// UMHuumanmusaumsa MFRC522
MFRC522 mfrc522 (SS_PIN, RST_PIN); // Create MFRC522 instance.
void setup ()
{
Serial.begin (9600); // uHMLUMAIMBALMg [IOCJIENOBATEJILHOTO IOPTAa
SPI.begin(); // wmuumumanmsaums SPI
mfrc522.PCD Init(); // wmumumammsaumus MFRC522
}
void loop ()
{
if (! mfrc522.PICC IsNewCardPresent())
return;
// uTeHue KapTH
if (! mfrc522.PICC ReadCardSerial())
return;
// mokaszaTb pesysbTaT urTeHud UID M TUI METKU
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Serial.print (F("Card UID:"));
dump byte array(mfrc522.uid.uidByte, mfrc522.uid.size);
Serial.println();
Serial.print (F("PICC type: ")),

byte piccType = mfrc522.PICC_GetType (mfrc522.uid.sak);
Serial.println (mfrc522.PICC GetTypeName (piccType));
delay (2000);

}

// BBIBOI pe3yJjibTaTa UTeHMS OaHHBIX B HEX-Bume

void dump byte array(byte *buffer, byte bufferSize)

{

for (byte i = 0; i < bufferSize; i++)

{

Serial.print (buffer[i] < 0x10 2 "™ 0" : " ™);
Serial.print (buffer[i], HEX);

}

}

JIncrunr 2.2
// TlomkJjpueHue OUBIMOTEK
#include <SPI.h>
#include <MFRC522.h>
// KOHCTAHTH MNONOKJIOUEHUS KOHTAKTOB SS m RST
#define RST PIN 9
#define SS PIN 10
// VHuumanmszsaumsa MFRC522
MFRC522 mfrc522(SS PIN, RST PIN); // Create MFRC522 instance.
MFRC522 :MIFARE Key key;
byte sector = 1;
byte blockAddr = 4;
byte dataBlock[] =
byte trailerBlock =
byte status;
byte buffer[18];
byte size = sizeof (buffer);
void setup ()
{
Serial.begin (9600); // uMHMUMaAIM3ALMUS NOCJIEIOBATEJHLHOTO MOPTAa
SPI.begin(); // wHuumammszauusa SPI
mfrc522.PCD Init(); // wmumumammsaumus MFRC522

t%,90,9,9,0,0,0,0,0,0,0,0,0,0,0,0}7
7

// BHaueHue kipda (A miam B) — FFFFFFFFFFFFh 3HadeHMe C 3aBola
for (byte 1 = 0; i < 6; 1i++)
key.keyByte[i] = OxFF;

}
void loop ()

{

if ( ! mfrc522.PICC IsNewCardPresent())
return;

// YTeHMEe KapTH

if ( ! mfrc522.PICC ReadCardSerial())
return;

// mokaszarb pe3yiabTaT uTeHuda UID M TUn MeTKHU
Serial.print (F("Card UID:"));

dump byte array(mfrc522.uid.uidByte, mfrc522.uid.size);
Serial.println();

Serial.print (F("PICC type: ")),

byte piccType = mfrc522.PICC_GetType (mfrc522.uid.sak);
Serial.println(mfrc522.PICC GetTypeName (piccType)) ;

// UrTeHue maHHBIX M3 Ojoka 4

Serial.print (F("Reading data from block "));
Serial.print (blockAddr) ;

Serial.println(F(" ..."));
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Serial.print (F("Data for count ")); Serial.print (blockAddr);
Serial.println(F(":"));
dump byte array(buffer, 2); Serial.println();
Serial.println();
for (byte 1 = 0; i < 16; i++) // sanmucs B buffer[]
dataBlock[i]=buffer[i];
// nomnydeHme OGanT cuerumka (0 m 1)
int countl=(buffer[0]<<8)+buffer[l];
Serial.print ("countl=");Serial.println (countl);
countl=countl+l; // MHKpPEMEHT CUeTUYMKa
dataBlock[0]=highByte (countl) ;
dataBlock[1l]=lowByte (countl) ;
// Ayrenrmdbmraumus key B
Serial.println (F("Authenticating again using key B..."));
// 3anmuch IOAHHEIX B OJIOK
Serial.print (F("Writing data into block "));
Serial.print (blockAddr) ;
Serial.println(F(" ..."));
dump byte array(dataBlock, 2); Serial.println();
}
// BHIBOI pes3yJjbTaTa UTeHMS INaHHBIX B HEX-Bume
void dump byte array(byte *buffer, byte bufferSize)
{
for (byte i = 0; i < bufferSize; i++)
{
Serial.print (buffer[i] < 0x10 2 " 0" : " ");
Serial.print (buffer[i], HEX);
}
}

JucTunr 3.1

int detectedLED = 13; // YxasHBaeMm MIMH

int readyLED = 12; // YkasbBaem MNMVH

int walitLED = 11; // YxaselBaeM IIMH

int pirPin = 7; // YkasbelBaeM NMH OaTUMKa

int motionDetected = 0; // TlepemeHHas njsa OOHAPYXeHUS IBUXEHUI

int pirvalue; // TlepeMeHHas IJg COxXpaHeHMus 3HaueHus mus PIR

void setup ()

{

pinMode (detectedLED, OUTPUT) ; // YcTaHOBKa NMH KakK BHEXO.X
pinMode (readyLED, OUTPUT) ; // YcTaHOBKa MNMUH KaK BEIXO[
pinMode (waitLED, OUTPUT) ; // YcTaHOBKAa MNMH Kak BBIXOI
pinMode (pirPin, INPUT); // YCcTaHOBKa NMH KaK BXOI

// HauanbHas 3amepxka 1 MMHYTa, IOJa cTabuinms3auuu natuyuxa//
digitalWrite (detectedLED, LOW);
digitalWrite (readyLED, LOW) ;
digitalWrite (waitLED, HIGH) ;
delay (60000) ;
digitalWrite (readyLED, HIGH) ;
digitalWrite (waitLED, LOW) ;
}

void loop ()
{
pirValue = digitalRead(pirPin);// CumTeiBaeM 3HAUEHUE OT INATUUKAIBUXEHUI
if (pirValue == 1) // Ecnu nBuxeHME e€CThb, OeJjlaeM 3alepxKy B 3cC.
{
digitalWrite (detectedLED, HIGH) ;
motionDetected = 1;
delay (3000) ;
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}

else

{

digitalWrite (detectedLED, LOW) ;

}

// Bamepxka nocje cpabareeaHusa //
if (motionDetected == 1)
{
digitalWrite (detectedLED, LOW) ;
digitalWrite (readyLED, LOW) ;

digitalWrite(waitLED, HIGH) ;
delay (6000) ;
digitalWrite (readyLED, HIGH) ;

digitalWrite (waitLED, LOW) ;
motionDetected = 0;

Jluctunr 4.1

#include "DHT.h"
#define DHTPIN 2 // ToT camelii HOMEp [MHAE,

// OmHa M3 CclenyoilMx CTPOK 3aKOMEHTUPOBAHA.

yaeTe pmaTtumk DHT11 x arduino

O KOTOPOM YIIOMMHAJIOCH BHIIE
CHMMMTE KOMMEHTAapWil, €CJIM [IOIKJII—

DHT dht (DHTPIN, DHT22); //UHuumaumsa IaTduKa
//DHT dht (DHTPIN, DHT11);
void setup () {

Serial.begin(9600) ;

dht.begin();

}
void loop () {
delay (2000); // 2 cexkyHOe 3amepXKu
float h = dht.readHumidity () ;
float t = dht.readTemperature () ;
if (isnan(h) || isnan(t)) {
BEIBOIMNTCHA «OmmbKra CUMTBEIBAHMA» 7
Serial.println ("Oumbka cumTEHBaHMUA") ;

return;
}
Serial.print ("BmaxHocTe: ");
Serial.print (h);
Serial.print (" %\t");
Serial.print ("Temnepatypa: ");
Serial.print (t);
Serial.println(" *C ");

// TlpoBepka.
1 nporpaMMma 3abkepmaeT padoTy

//VizsMepsaeM BJIaXHOCTE
//VI3MepseM TeMIepaTypy

Ecim He ymaeTcda CcuUumMTaTb I[IOKa3aHMA,

//BHBOI MOKas3aTejiell Ha B2KpaH

Jlucrunr 5.1

#include <OneWire.h>
OneWire ds (10);
#include <LiquidCrystal.h>

// nwuHua 1-Wire 6ymeT Ha pin 10

// MHMNIMaJIM3alumdad C yKa3aHMeM KOHTAKTOB IIOIOKJIIOUEHMA

LiquidCrystal lcd (12, 4);
void setup (void)

{

Serial.begin (9600) ;

// YyCTAaHOBUTL Pa3MEPHOCTL IOUCIJIEH
lcd.begin(le, 2);

lcd.clear();

}

void loop (void)

{

int t=get temp();
lcd.setCursor (0,1);lcd.print ("
lcd.setCursor (0,1);

11, 7, 6, 5,

")
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led.print (t/16) ;lcd.print (".");lcd.print ((t%16)*100/16) ;
}

// moJiydeHue mHaHHBIX C maTumka DS18B20

int get temp ()

{

byte 1i;

byte present = 0;

byte datall2];

byte addr([8];

int Temp;

if ( !ds.search(addr))

{Serial.print ("No more addresses.\n");

ds.reset search();

return -1;

}

// BHBOI B MOHUTOP YHMKAJILHOT'O ampeca l-Wire ycTporcTBa
lcd.setCursor (0,0);

lcd.print ("R=");

for( i = 0; i < 8; i++)
{lcd.print(addr[i], HEX);lcd.print(" ");}
if ( OneWire:crc8( addr, 7) != addr[7])

{
Serial.print ("CRC is not valid!\n");
return -1;
}
if ( addr[0] !'= 0x28)
{
Serial.print ("Device is not a DS18S20 family device.\n");
return -1;
}
ds.reset () ;
// BanyCcTuTb KOHBEPTALMI TEMIepaTyph OaTUMKOM
ds.write (0x44,1);
delay (750); // xmem 750 mc
present = ds.reset();
ds.select (addr) ;
ds.write (0xBE); /
// cumTeBaeM O3Y ImaTumka
for (1 = 0; 1 < 9; 1i++)
{ data[i] = ds.read();}
Temp= (data[l1]<<8)+datal0];
return Temp;
}
JIuctunr 6.1
#include <Servo.h> // nomkjwoueHue OuUBIMOTEKM Servo
Servo servol;
const int pinServo=8; // nuH g NOOKJIOUEHUS CEPBONPUBOIA
int pos = 0; // nepemMeHHasa IJg XpPaHEHMS MO3ULUMM CEPBONPMBOAA
int dir =1; // HampaBJjieHMe MepeMelleHUs CEepPBONPMBOIA
// BuBOmel mia nomkjideHus HC-SR04 Trig - 12, Echo - 13
Ultrasonic ultrasonic (12, 13);
float dist cm; // nepemenHas OJsS OUCTAHLUMM, CM
// TNOOKJIOUMTH IOMHAMUK K pin 9
int speakerPin = 9;
void setup ()
{
// TOOKJIOUMTHL [MEepeMeHHyl servol k BeBOAY pinServol
servol.attach (pinServol) ;
pinMode (speakerPin, OUTPUT) ;
}
void loop ()
{
servol.write (pos); // NOBOPOT CEPBONPUBONOB Ha I[OJYUYEHHBI yTOJI
delay(15); // mays3a Ojs OXMIOaHMS [IOBOPOTa CEPBOIPUBOIOB
float dist _cm = ultrasonic.Ranging (CM);

51



if(dist cm<100 && dist cm>20)

tone (speakerPin,); // BKJIOUUTL [IbEe303yMMEP

else

{

tone (speakerPin, 0); // OTKIOUYUTHL NbE303yMMEP

pos=pos+dir; // M3MeHEeHMEe MEepPEMEHHOM MOJIOKEHMS CEepBONPMBOIA
if (pos==0 || pos==180)

dir=dir*(-1); // W3MeHeHMe HANPAaBJIEHUS IOBUKEHUS

}
}
JIuctunr 7.1
boolean statuslamp; // cocTosgHue JaMmne: true - BKJoYeHO, false - BHKJIIOUYEHO

void setup () {

pinMode (12,0UTPUT); // nuu 12 co cBeTomMomoMm OyIeT BHXOIOM (aHIJI. «outputy»)
pinMode (A0, INPUT); // k anajoroBomy Bxony A0 MNOOKJIOUMM OATUYMK (AHIJI. «intput»)
statuslamp=false; // HauaJlbHOE COCTOSHME - JiaMIla BHIKJIOUEHA

Serial.begin(9600); // momkjoyaeM MOHMUTOP IOpPTa

}

void loop () {
Serial.println (analogRead(A0)); // BHBOOMM 3HauyeHME NATUMKA Ha MOHMUTOP

if (analogRead (AO0)>60) {
statuslamp=!statuslamp; // MeHSeM CTaTyC JIaMIE NPU PETUCTPALMU XJIOIKA
digitalWrite (12, statuslamp); // nepexjoyaeM CBETOIMOI Ha BHXOIe 12
delay (20); // 3amepxka, "mpebesra'" XJOIKOB

Jluctunr 8.1
int light; // nepemeHHas moJjs XpaHeHMs OAHHHX (oTopesucToOpa
void setup ()

{

Serial.begin(9600) ;

}

void loop ()

{

light = analogRead(0);
Serial.println(light);
delay (100);

}

JIucTunr 8.2
// KOHTaAKT MNOOKJIOYEHUS CBETOIOMOIOB
const int leds[]={3,4,5,6,7,8,9,10};
const int LIGHT=A0; // Kouraxr AQ mna Bxoma doTopesmcrTopa
const int MIN LIGHT=200; // HmxHmMI IOPOT OCBENEHHOCTN
const int MAX LIGHT=900; // BepxXHMII NOPOT OCBEUEHHOCTH
// TlepeMeHHasa IJid XpPaHEHUS HOaHHHX GboTopes3ucTopa
int val = 0;
void setup ()
{
// CKOHOUTYPUPOBATH KOHTAKTH CBETONMOIOB KAaK BHEIXOI
for(int i1=0;1i<8;1i++)
pinMode (leds[1],OUTPUT) ;
}
void loop ()
{
val = analogRead (LIGHT); // UreHue nokasaHuyt poropesmcTopa
// TpvMeHneHre byHKUMUM map ()
val = map(val, MIN_LIGHT, MAX_LIGHT, 8, 0);
// orpaHuumBaeM, UYTOOB HE MPEBLHCUJIO TPAHMIL
val = constrain(val, 0, 8);
// 3axeub KOJI-BO CBETOAMOIOB, MNPOINOPLUMOHAJIEHOE OCBEIEHHOCTH,
// ocTajibHEIE MNOTYNUTH
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for (int 1i=1;1i<9;1i++)

{

if (i>=val) // Baxeub CBETOOMUOIE
digitalWrite(leds([i-1],HIGH) ;

else // HDOTYyWIMTH CBETONVOIL
digitalWrite(leds[i-1],LOW);

}

delay (1000); // maysa mnepen CleIyllMM M3MEepEeHUEM

}

JIuerunr 9.1
#define INTERVAL GET DATA 2000 // uHTepBajla M3MEPEHMM, MC
#define SOILMOISTUREPIN AS8 // NOUH NOOKJIYeHUA KoHTakTa AQ
// BHadYeHMe I[IOJIHOTO I[IOJIMBAa
#define MINVALUESOILMOISTURE 220
// 3HaUYeHME KPUTUUECKOM CYyXOCTU
#define MAXVALUESOILMOISTURE 900

// nepeMeHHas IJd MHTEepBajla M3MEepeHUM
unsigned long millis int1=0;

void setup(void) {
// Bamnyck I[OCJemOBATEJIbHOTO I[IopTa
Serial.begin (9600) ;

void loop (void) {
if (millis()-millis intl >= INTERVAL GET DATA) {
// moJslydeHMe OaHHBEIX C JaTumka SoilMoisture
float moisture= get data soilmoisture();
// BEIBOI B MOHMUTOP IIOCJIEOOBATEJILHOT'O I[IOpTa
Serial.print ("soilmoisture =");Serial.println (moisture);
Serial.println (" $");
// cTapT MHTepBaJia OTCUeTa
millis intl=millis();
}
}

// mnoJyyyeHMe OaHHBIX C maTumka SoilMoisture
float get data soilmoisture() {
// noJydyeHMe 3HAUEHMUS C aHaAJIOTOBOTO BHBOHNA IaTuMKa
int avalue=analogRead (SOILMOISTUREPIN) ;
// MacmTabupyem 3HaueHMEe B IIPOLIEHTEH
avalue=constrain (avalue, MINVALUESOILMOISTURE, MAXVALUESOILMOISTURE) ;
int moisture=map (avalue, MINVALUESOILMOISTURE,
MAXVALUESOILMOISTURE, 100,0) ;
return (float)moisture;

JIucerunr 10.1
#define INTERVAL GET DATA 2000 // uHTepBajyl M3MEepPEeHUM, MC
#define LEVELWATERPIN A9 // TMH TNOOKJIYEHUS KOHTaKTa S
// NoporoBOe BHAUeHMEe MNPOTEeUKU
#define LEVELWATER 100

// TnepeMeHHasa IJsS MHTepBajla M3MEPEeHUN
unsigned long millis int1=0;

void setup (void) {
// Bamnyck MocjeloBaTeJIbHOTO [opTa
Serial.begin (9600) ;

}

void loop (void) {
if(millis()-millis_intl >= INTERVAL GET DATA) {
// TNoJiydeHMe DNaHHBIX C HOaTuMKa YPOBHS BOIEH
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float levelwater= get data levelwater();
// BHBOI B MOHMUTOP IIOCJIENOBATEJILHOT'O IOopTa
Serial.print ("levelwater =");Serial.println(levelwater);
if (levelwater>LEVELWATER)
Serial.println (" flood !!!");
// cTapT MHTepBajia oTcueTa
millis intl=millis();

}

// ToJlyuyeHMe DNaHHBIX C OaTuMKa YPOBHS BOIH

float get data levelwater() {
// ToJylydeHue BHaAueHUsa C aHaJIOTOBOT'O BHBOIA OaTuMKa
int avalue=analogRead (LEVELWATERPIN) ;
return (float) avalue;

Jucrunr 11.1
// Gubnuorerka myia paboTH C maTumkamm MQ
#include <TroykaMQ.h>

#define INTERVAL GET DATA 2000 // wmHTepBaja M3MEpPeHMM, MC
// nuH, K KOTOPOMY [IOOKJIOUEH NAaTUMK

#define MQ2PIN Al0

// cozmaém obmekT mjsa pab®oTH C OAaTUMKOM

MQ2 mg2 (MQ2PIN) ;

// nepeMeHHas IJd MHTEepBajla M3MEepeHUM
unsigned long millis int1=0;

void setup () {
// OTKpEHIBAEM IOCJIENOBATEJILHEI [MOPT
Serial.begin (9600) ;
// xanmbpoBKa
mg2.calibrate () ;
mg2.getRo () ;
}

void loop () {
if(millis()-millis intl >= INTERVAL GET DATA) {

// TnoJslydeHMre »OaHHBIX C OaTurka mg2
float propan= get data ppmpropan () ;
// BEHBOIVMM 3HauYeHMS Tas3a B ppm
Serial.print ("propan=");
Serial.print (propan);
Serial.println(" ppm ");
float methan= get data ppmmethan () ;
// BEHBOIVMM 3HaueHMS Tas3a B ppm
Serial.print ("methan=");
Serial.print (methan) ;
Serial.println (" ppm ");
float smoke= get data ppmsmoke () ;
// BEHIBOIVMM 3HaueHMs Tal3a B ppm
Serial.print ("smoke=");
Serial.print (smoke) ;
Serial.println (" ppm ");
// crapT MHTepBajia oTcueTa
millis intl=millis();

}

// TNoJyuyeHre NaHHBIX COHOepXaHud MpolaHa C naTumka MQ2
float get data ppmpropan () {

Serial.println (mg2.readRatio());
// TojydyeHue BHaUYeHUH
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float value=mg2.readLPG() ;

return value;
}
// ToJylyyeHume MHaHHBEIX COIEepPXaHMs MeTaHa C marTumka MQ2
float get data ppmmethan () {

Serial.println (mg2.readRatio());
// moJyydeHue 3HaueHUd
float value=mg2.readMethane () ;

return value;
}
// ToJlyyeHue MHaHHBEIX COIEePXaHMs IhMa C JaTumka MQ2
float get data ppmsmoke () {

Serial.println (mg2.readRatio());
// MoJlydeHMe BHadeHUs
float value=mg2.readSmoke () ;

return value;

JImcrunr 12.1
// Bubnuoreka njsa paboTel C maTumMkamu MQ
#include <TroykaMQ.h>

#define INTERVAL GET DATA 2000 // uHTepBajia M3MEPEHMM, MC
// nuH, K KOTOPOMY [IOOKJIOUEH NaTUMK

#define MQ7PIN All

// cozmaém obOmekT mjisa pa®oTH C OAaTUMKOM

MQ7 mg7 (MQ7PIN) ;

// TnepeMeHHasa IJsa MHTepBajla M3MEPEHUN
unsigned long millis int1=0;

void setup () {
// OTKpEIBAEM IOCJIEHOBATEJILHEIL IOPT
Serial.begin (9600) ;
// xanmbpoBKa
mg7.calibrate () ;
mg7.getRo () ;
}

void loop () {
if(millis()-millis intl >= INTERVAL GET DATA) {
// mnoJyiyyeHMe »NaHHBIX C OaTumka mg7
float carbonmonoxide= get data ppmcarbonmonoxide () ;
// BEHIBOIVMM 3HaueHMs Tas3a B ppm
Serial.print ("carbonmonoxide=") ;
Serial.print (carbonmonoxide) ;
Serial.println(" ppm ");
// cTapT uHTepBajsia OTCUeTa
millis intl=millis();

}

// monydyeHue OaHHEIX C OaTduxka MQ7
float get data ppmcarbonmonoxide () {

Serial.println (mg7.readRatio());
// ToJsyyeHre S3ZHadYeHUs

float value=mg7.readCarbonMonoxide () ;

return value;
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Jluernnr 13.1
#define INTERVAL GET DATA 2000 // uHTepBasa M3MepeHMM, MC
// muMH, K KOTOPOMYy NOOKJIOUEH HaTuMK orHa flame sensor
#define FLAMEPIN Al2

// mnepeMeHHas IJiS MHTEpPBaJia M3MEepPeHUM
unsigned long millis int1=0;

void setup () {
// OTKpBIBAEM [IOCJIENOBATEJILHEI [IOPT
Serial.begin (9600) ;

}

void loop () |
if(millis()-millis intl >= INTERVAL GET DATA) ({
// ToJslyyeHuMe MHaHHBEIX C OaTuuka mg7/
float flame= get data flame();
// BHBOOVMM 3HaueHusa flame sensor
Serial.print ("flame=");
Serial.print (flame) ;
// cTapT MHTepBaJla OTCUeTa
millis intl=millis();

}

// moJslydeHMe OaHHEIX C JaTuuka flame sensor
float get data flame () {

// ToJydeHMe =HadeHMUS
float value=analogRead (FLAMEPIN) ;

return (float)value;

Jluctunr 14.1
/*
IoT Manager mgtt device client
https://play.google.com/store/apps/details?id=ru.esp8266.iotmanager
Based on Basic MQTT example with Authentication
PubSubClient library v 1.91.1 https://github.com/Imroy/pubsubclient
- connects to an MQTT server, providing userdescr and password
- publishes config to the topic "/IoTmanager/config/deviceID/"
- subscribes to the topic "/IoTmanager/hello" ("hello" messages from mobile de-
vice)
Tested with Arduino IDE 1.6.6 + ESP8266 Community Edition v 2.0.0-stable and
PubSubClient library v 1.91.1 https://github.com/Imroy/pubsubclient
ESP8266 Community Edition v 2.0.0-stable have some HTTPS issues. Push notifica-
tion temporary disabled.
sketch version : 1.5
IoT Manager : any version
toggle, range, small-badge and power-button widgets demo
[/1777 7777777777777 777777777777777777777777777777777777777
// Attention for ESP-01 users!
// at line 167 change value 15 (GPIO15) to another.
// (on ESP-01 GPIO15 pin connected directly to GND and "red" PWM out may overload
GPIO1l5 line). Repoted by grigorygn
http://www.esp8266.com/viewtopic.php?p=40407#p40407
L1177 777777777777 77777777777777777777777777777777777777
*/

#include <ESP8266WiFi.h>

#include <WiFiClientSecure.h>
#include <PubSubClient.h>
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const char *ssid "MacBook-Pro-Victor"; // cannot be longer than 32

characters!

const char *pass = "19101966"; // WiFi password

String prefix = "/IoTmanager"; // global prefix for all topics - must be
some as mobile device

String deviceID = "dev02-bedroom"; // thing ID - unique device id in our project

WiFiClient wclient;

// config for cloud mgtt broker by DNS hostname ( for example, cloudmgtt.com use:
m20.cloudmgtt.com - EU, mll.cloudmgtt.com - USA )

String mgttServerName = "ml3.cloudmgtt.com"; // for cloud broker - by
hostname, from CloudMQTT account data

int mgttport = 18274; // default 1883, but
CloudMQTT.com use other, for example: 13191, 23191 (SSL), 33191 (WebSockets) - use
from CloudMQTT account data

String mgttuser = "nodemcul"; // from CloudMQTT ac-
count data

String mgttpass = "191066"; // from CloudMQTT ac-

count data
PubSubClient client (wclient, mgttServerName, mgttport); // for cloud broker - by
hostname

// config for local mgtt broker by IP address

//IPAddress server (192, 168, 1, 100); // for local broker -
by address

//int mgttport = 1883; // default 1883
//String mgttuser = ""; // from broker config
//String mgttpass = ""; // from broker config
//PubSubClient client (wclient, server, mgttport); // for local broker -
by address

String val;

String ids = "";

int oldtime, newtime, pushtime;
int newValue;

const String statl "{\"status\":\"I\"}";

const String stat0 = "{\"status\":\"0\"}";
const int nWidgets 8;

String stat nWidgets];

String sTopic nWidgets];

String color nWidgets];

’

String style
String badge nWidgets
String widget nWidgets];

[ ]
[ ]
[ ]
[nWidgets]
[ ]
[ ]
String descr [nWidgets];
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

’

’

String page nWidgets
String thing config[nWidgets

’

String id nWidgets];
int pin nWidgets];
int defaultval nWidgets];
bool inverted nWidgets];

// Push notifications

const char* host = "onesignal.com";
WiFiClientSecure httpClient;

const int httpsPort = 443;

String url = "/api/vl/notifications";

void push (String msg) {
Serial.println ("PUSH: try to send push notification...");
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if (ids.length() == 0) {
Serial.println ("PUSH: ids not received, push failed");
return;

if (!'httpClient.connect (host, httpsPort)) {
Serial.println ("PUSH: connection failed");
return;

}

String data = "{\"app id\": \"8871958c-5f52-11e5-8f7a-
c36£5770ade9\",\"include player ids\":[\"" + ids + "\"],\"android group\":\"IoT
Manager\",\"contents\": {\"en\": \"" 4+ msg + "\"}}";

httpClient.println ("POST " + url + "™ HTTP/1.1");

httpClient.print ("Host:");

httpClient.println (host) ;

httpClient.println ("User-Agent: esp8266.Arduino.IoTmanager");

httpClient.print ("Content-Length: ");

httpClient.println(data.length());

httpClient.println("Content-Type: application/json");

httpClient.println ("Connection: close");

httpClient.println

httpClient.println

httpClient.println(

Serial.println(data);

Serial.println ("PUSH: done.");

}
String setStatus ( String s ) {

String stat = "{\"status\":\"" + s + "\"}";

return stat;
}
String setStatus ( int s ) {

String stat = "{\"status\":\"" + String(s) + "\"}";

return stat;
}

void initVar () {

’

)
data) ;
)

— e~ o~ o~

’

id [0] = "O";

page [0] = "Bedroom";

descr [0] = "Bedroom light-0";

widget[0] = "toggle";

pin[0] = 4; // GPIO4 - toggle
defaultval[0] = 1; // defaultVal status
inverted[0] = true;

sTopic[0] = prefix + "/" + deviceID + "/lightO";

color[0] = "\"color\":\"red\""; // black, blue, green,

orange, red, white, yellow (off - grey)

id [1] — vvln;

page [1] = "Bedroom";

descr [1] = "Bedroom light-1";

widget[1l] = "toggle";

pin[l] = 5; // GPIO5 - toggle

defaultval[l] = 1; // defaultVal status

inverted[1] true;

sTopic[1l] = prefix + "/" + deviceID + "/lightl";

color [1] = "\"color\":\"white\""; // black, blue, green,
orange, red, white, yellow (off - grey)

id [2] — 11211;

page [2] = "Bedroom";

descr [2] = "Bedroom light-2";

widget[2] = "toggle";

pinf[2] = 0; // GPIOO - toggle

defaultval[2] = 1; // defaultVal status

inverted[l] = true;

sTopic[2] = prefix + "/" + deviceID + "/light2";
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color [2] = "\"color\":\"yellow\""; // black, blue, green,
orange, red, white, yellow (off - grey)

id [3] = "3";

page [3] = "Bedroom";

descr [3] = "ADC";

widget[3] = "small-badge";

pin [3] = AO; // ADC

sTopic[3] = prefix + "/" + deviceID + "/ADC";

badge [3] = "\"badge\":\"badge-calm\""; // see
http://ionicframework.com/docs/components/#colors

style [3] = "\"style\":\"font-size:150%;\"";

id [4] = "4";

page [4] = "Bedroom";

descr [4] = "KEY";

widget[4] = "power-button";

pin [41 = 2; // GPIO2

inverted([4] = true;

sTopic[4] = prefix + "/" + deviceID + "/light4d";

style [4] = "\"style\":\"font-size:150%;\"";

// RED

id [5] = "5";

page [5] = "Bedroom";

descr [5] = "Bedroom RED";

widget[5] = "range";

// ATTENTION! if you use ESP-01 module, then not use GPIO15

pin [5] = 15; // GPIO15 - range

defaultval[5] = 0; // defaultval 0%, not
inverted

sTopic[5] = prefix + "/" + deviceID + "/red";

style[5] = "\"style\":\"range-assertive\""; // see
http://ionicframework.com/docs/components/#colors

badge [5] = "\"badge\":\"badge-assertive\""; // see
http://ionicframework.com/docs/components/#colors

// GREEN

id [6] = "6";

page [6] = "Bedroom";

descr [6] = "Bedroom GREEN";

widget[6] = "range";

pin[6] = 12; // GPIO1l2 - range

defaultvalle6] = 0; // defaultval 0%

sTopic[6] = prefix + "/" + deviceID + "/green";

style[6] = "\"style\":\"range-balanced\""; // see
http://ionicframework.com/docs/components/f#colors

badge [6] = "\"badge\":\"badge-balanced\""; // see
http://ionicframework.com/docs/components/#colors

// BLUE

id [7] = "7";

page [7] = "Bedroom";

descr [7] = "Bedroom BLUE";

widget[7] = "range";

pin[7] = 13; // GPIO13 - range

defaultval[7] = 0; // defaultVal status 0%

sTopic[7] = prefix + "/"™ + devicelID + "/blue";

style[7] = "\"style\":\"range-calm\""; // see
http://ionicframework.com/docs/components/f#colors

badge [7] = "\"badge\":\"badge-calm\""; // see

http://ionicframework.com/docs/components/#colors

for (int 1 = 0; 1 < nWidgets; 1i++) {
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if (inverted[i]) {
if (defaultvVal[i]>0) {
stat[i] = setStatus(0);
} else {
stat[i] = setStatus(l);
}
} else {
stat[i] = setStatus(defaultvalli]);
}
}

thing config[0] = "{\"id\":\"" + id[0] + "\",\"page\":\"" +
page[0]1+"\",\"descr\":\"" + descr[0] + "\",\"widget\":\"" + widget[0] +
"\",\"topic\":\"" + sTopic[0] + "\"," + color[0] + "}"; // GPIO switched On/Off
by mobile widget toggle

thing config[1l] = "{\"id\":\"" + id[1] + "\",\"page\":\"" +
page[1]1+"\",\"descr\":\"" + descr([1] + "\",\"widget\":\"" + widget[1l] +
"\",\"topic\":\"" + sTopic[1l] + "\"," + color[l] + "}"; // GPIO switched On/Off
by mobile widget toggle

thing config[2] = LANTAAN" A" 4+ id[2] + "\",\"page\":\"" +
page[2]+"\",\"descr\":\"" + descr([2] + "\",\"widget\":\"" + widget[2] +
"\", \"topic\":\"" + sTopic[2] + "\"," + color[2] + "}"; // GPIO switched On/Off
by mobile widget toggle

thing config[3] = LATAAN" A" 4+ 1d[3] + "\",\"page\":\"" +
page[3]1+"\",\"descr\":\"" + descr([3] + "\",\"widget\":\"" + widget[3] +
"\",\"topic\":\"" + sTopic[3] + "\"," + badge[3] + "," + style[3] + "}"; // ADC

thing config[4] = "{\"id\":\"" + id[4] + "\",\"page\":\"" +
page[4]1+"\",\"descr\":\"" + descr([4] + "\",\"widget\":\"" + widget[4] +
"\",\"topic\":\"" + sTopic[4] + "\"," + stylel[4d] + "}";

thing config[5] = "{\"id\":\"" + id[5] + "\",\"page\":\"" +
page[5]1+"\",\"descr\":\"" + descr([5] + "\",\"widget\":\"" + widget[5] +
"\", \"topic\":\"" + sTopic[5] + "\"," + style[5] + ","+ badge[5] + "}"; //
GPIO15 R

thing config[6] = "{\"id\":\"" + id[6] + "\",\"page\":\"" +
page[6]1+"\",\"descr\":\"" + descr([6] + "\",\"widget\":\"" + widget[6] +
"\", \"topic\":\"" + sTopic[6] + "\"," + style[6] + ","+ badge[6] + "}"; //
GPIO1l2 G

thlng_conflg[7] — vv{\uid\vv:\uu + ld[7] + H\H,\Hpage\!l:\!l!l +
page[7]1+"\",\"descr\":\"" + descr[7] + "\",\"widget\":\"" + widget[7] +
"\", \"topic\":\"" + sTopic[7] + "\"," + style[7] + ","+ badge[7] + "}"; //
GPIO13 B

}
// send confirmation
void pubStatus (String t, String payload) {
if (client.publish(t + "/status", payload)) {
Serial.println ("Publish new status for " + t + ", value: " + payload);
} else {
Serial.println("Publish new status for " + t + " FAIL!");
}
}
void pubConfig () {
bool success;
success = client.publish (MQTT::Publish(prefix, devicelID).set gos(1l));
if (success) {
delay (500);
for (int i = 0; i < nWidgets; 1 = 1 + 1) {
success = client.publish (MQTT: :Publish (prefix + "/" + devicelID +
"/config", thing config[i]).set gos(l));
if (success) {
Serial.println("Publish config: Success (" + thing config[i] + ")");
} else {
Serial.println ("Publish config FAIL! (" + thing config[i] + ")");
}
delay (150);
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}
}
if (success) {
Serial.println ("Publish config: Success");
} else {
Serial.println ("Publish config: FAIL");
}
for (int i = 0; i < nWidgets; 1 = 1 + 1) {
pubStatus (sTopic[i]l, stat[i]):
delay (100);
}
}
void callback (const MQTT: :Publishé& sub) {

Serial.print ("Get data from subscribed topic ");
Serial.print (sub.topic())
Serial.print (" => ");

Serial.println(sub.payload string());

if (sub.topic() == sTopic[0] + "/control") {
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[0] = statO;
} else {
newValue = 0;
stat[0] = statl;

}
digitalWrite (pin[0],newValue);
pubStatus (sTopic[0], stat[0]);

} else if (sub.topic() == sTopic[l] + "/control")
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[1l] = statO;
} else {
newValue = 0; // inverted
stat[1l] = statl;

}
digitalWrite (pin[1l],newValue);
pubStatus (sTopic[1l], stat[l]):;

} else if (sub.topic() == sTopic[2] + "/control")
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[2] = statO;
} else {
newValue = 0; // inverted
stat[2] = statl;

}
digitalWrite (pin[2

pubStatus (sTopic[2

newValue) ;

1,
1, statl[2]);

} else if (sub.topic() == sTopic[3] + "/control")
// ADC : nothing, display only
} else if (sub.topic() == sTopic[4] + "/control")
// nothing, display only
} else if (sub.topic() == sTopic[5] + "/control")
String x = sub.payload string();
analogWrite (pin[5],x.toInt());
stat[5] = setStatus(x):;
pubStatus (sTopic[5], stat[5]
} else if (sub.topic() == sTopi

[6] + "/control")
O

)7
c
String x = sub.payload string
analogWrite (pin[6],x.toInt());

’

stat[6] = setStatus (x);
pubStatus (sTopic[6], stat[ ]
} else if (sub.topic() == sTopi

[7] + "/control")
()

)7
c
String x = sub.payload string
analogWrite (pin[7],x.toInt());

’
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stat[7] = setStatus(x);
pubStatus (sTopic[7], statl[7]);

} else if (sub.topic() == prefix + "/ids"™) {
ids = sub.payload string();
//push () ;

} else if (sub.topic() == prefix) {
if (sub.payload string() == "HELLO") ({
pubConfig () ;
}
}
}

void setup () {

initVar () ;

pinMode (pin[0], OUTPUT) ;
digitalWrite (pin[0],defaultval[0]);
pinMode (pin[1], OUTPUT) ;
digitalWrite(pin[l],defaultvalll]);
pinMode (pin[2], OUTPUT) ;
digitalWrite (pin[2],defaultval(2]);

stat[3] = setStatus (analogRead(pin([3]));
pinMode (pin[4], INPUT);

stat[4] = setStatus(digitalRead(pin([4]));
pinMode (pin[5], OUTPUT) ;

analogWrite (pin[5],defaultval[5]); // PWM

(
pinMode (pin[6], OUTPUT) ;
analogWrite (pin[6],defaultval[6]); // PWM
pinMode (pin[7], OUTPUT) ;
analogWrite (pin[7],defaultval[7]); // PWM
// Setup console
Serial.begin(115200);
delay (10);
Serial.println();
Serial.println();
Serial.println ("MQTT client started.");
Serial.print ("Free heap = ");
Serial.println (ESP.getFreeHeap())

}

void loop () {
if (WiFi.status() != WL CONNECTED) {
Serial.print ("Connecting via WiFi to ");
Serial.print (ssid);
Serial.println("...");

WiFi.begin(ssid, pass);

if (WiFi.waitForConnectResult() != WL CONNECTED) {
return;

}

Serial.println("");
Serial.println ("WiFi connect: Success");
Serial.print ("IP address: ");
Serial.println(WiFi.localIP());

}

if (WiFi.status () == WL_CONNECTED) {
if (!'client.connected()) {
Serial.println ("Connecting to MQTT server ...");

bool success;
if (mgttuser.length() > 0) {
success = client.connect( MQTT::Connect( devicelID ).set auth (mgttuser,
mgttpass) );
} else {
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success = client.connect ( devicelD );
}
if (success) {
client.set callback(callback);
Serial.println ("Connect to MQTT server: Success");
pubConfig () ;
client.subscribe (prefix); // for receiving HELLO messages
client.subscribe (prefix + "/ids"); // for receiving IDS messages
client.subscribe (sTopic[0] + "/control"); // for receiving GPIO messages
client.subscribe (sTopic[1l] + "/control"); // for receiving GPIO messages
client.subscribe (sTopic[2] + "/control"); // for receiving GPIO messages
// 3 - display only, no control
client.subscribe (sTopic[4] + "/control"
client.subscribe (sTopic|
client.subscribe (sTopic|
client.subscribe (sTopic|

’

); // for receiving GPIO messages
5] + "/control"); // for receiving GPIO messages
6] + "/control"); // for receiving GPIO messages
7] + "/control"); // for receiving GPIO messages

Serial.println("Subscribe: Success");

} else {
Serial.println ("Connect to MQTT server: FAIL");
delay (1000) ;

}

if (client.connected()) {
newtime = millis ()
if (newtime - oldtime > 10000) { // 10 sec
int x = analogRead (pin[3]);

val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[3] + "/status", val ); // widget 3
oldtime = newtime;
if ((millis()-pushtime > 10000) && (x > 100)) {
String msg = "Bedroom ADC more then 100! (" + String(x) + ™)";
//

// ESP8266 Community Edition v 2.0.0-stable have some HTTPS issues.
Push notification temporary disables. Please, uncomment next line if you use fu-
ture versions.
//
// push (msqg) ;
//
//
pushtime = millis{();
}
}
int key;
key = digitalRead (pinf[4]);
if ( stat[4] != setStatus(key) ) {
stat[4] = setStatus(key);
pubStatus (sTopic[4], stat[4] ); // widget 4
}
client.loop();

Juctunr 14.2
#include <ESP8266WiFi.h>
#include <WiFiClientSecure.h>
#include <PubSubClient.h>

const char *ssid = "MacBook-Pro-Victor"; // cannot be longer than 32
characters!

const char *pass = "19101966"; // WiFi password

String prefix = "/IoTmanager"; // global prefix for all topics - must be

some as mobile device
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String devicelID = "SmarhouseNodemcu"; // thing ID - unique device id in our pro-
ject

WiFiClient wclient;

// config for cloud mgtt broker by DNS hostname ( for example, cloudmgtt.com use:
m20.cloudmgtt.com - EU, mll.cloudmgtt.com - USA )

String mgttServerName = "ml3.cloudmgtt.com"; // for cloud broker - by
hostname, from CloudMQTT account data

int mgttport = 18274; // default 1883, but
CloudMQTT.com use other, for example: 13191, 23191 (SSL), 33191 (WebSockets) - use
from CloudMQTT account data

String mgttuser = "nodemcul"; // from CloudMQTT ac-
count data

String mgttpass = "191066"; // from CloudMQTT ac-

count data
PubSubClient client (wclient, mgttServerName, mgttport); // for cloud broker - by
hostname

// nomkiwodeHue Ombimorexu DTH

#include "DHT.h"

// KOHCTaHTEH

#define DHTPIN 4 // nuH (D2) NOOKJIOYEHMS KOHTakTa DATA
#define DHTTYPE DHT22 // marumk DHT 22

// cosmanue sk3eMiigpa ofbekTa DHT

DHT dht (DHTPIN, DHTTYPE) ;

#define DSD18B20PIN 5 // NOMH TNOIOKJIYeHusa koHTakTa DATA (D1, GPIOS5)
// HomkJoUeHue OmMbIMOTEeKM

#include <OneWire.h>

// coszmaHme sk3emiuispa OneWire

OneWire ds(DSD18B20PIN) ;

String val;

String ids = "";

int oldtime, newtime, pushtime, oldtime2;
int newValue;

const String statl "{\"status\":\"I\"}";

const String stat0 = "{\"status\":\"O\"}";
const int nWidgets 2;

String stat nWidgets];

String sTopic nWidgets];

String color nWidgets];

String style nWidgets];

String badge nWidgets];

’

[
[
[
[
[
String widget [nWidgets
[
[
[
[
[

]
]
]
]
]
]
]
nWidgets];
]
]
]
t
]

String descr nWidgets];
String page

String thing config[nWidgets];
String id nWidgets];
int pin nWidgets];
float defaultval [nWidgets];
bool inverted [nWidgets];

// Push notifications

const char* host = "onesignal.com";
WiFiClientSecure httpClient;

const int httpsPort = 443;

String url = "/api/vl/notifications";

void push (String msg) {
Serial.println ("PUSH: try to send push notification...");
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if (ids.length() == 0) {
Serial.println ("PUSH: ids not received, push failed");
return;

if (!'httpClient.connect (host, httpsPort)) {
Serial.println ("PUSH: connection failed");
return;

}
String data = "{\"app_ id\": \"8871958c-5f52-11e5-8f7a-

c36£5770ade9\",\"include player ids\":[\"" + ids + "\"],\"android group\":\"IoT

Manager\",\"contents\": {\"en\": \"" 4+ msg + "\"}}";
httpClient.println ("POST " + url + "™ HTTP/1.1");
httpClient.print ("Host:");
httpClient.println (host) ;
httpClient.println ("User-Agent: esp8266.Arduino.IoTmanager");
httpClient.print ("Content-Length: ");
httpClient.println(data.length());
httpClient.println("Content-Type: application/json");
httpClient.println ("Connection: close");
httpClient.println
httpClient.println
httpClient.println(
Serial.println(data);
Serial.println ("PUSH: done.");

’

)
data) ;
)

— e~ o~ o~

’

}
String setStatus ( String s ) {
String stat = "{\"status\":\"" + s + "\"}";
return stat;
}
String setStatus ( int s ) {
String stat = "{\"status\":\"" + String(s) + "\"}";
return stat;

}

void initVar () {

id [O] — "O";

page [0] = "SensorsNodemcu";

descr [0] = "DHT22";

widget[0] = "small-badge";

//pin [0] = AOQ; // ADC

sTopic[0] = prefix + "/" + deviceID + "/DHT22";

badge [0] = "\"badge\":\"badge-calm\""; // see
http://ionicframework.com/docs/components/#colors

style [0] = "\"style\":\"font-size:150%;\"";

id [1] = nn

page [1] = "SensorsNodemcu";

descr [1] = "DS18b20";

widget[1l] = "small-badge";

//pin [1] = AO; // ADC

sTopic[1l] = prefix + "/" + deviceID + "/DS18b20";

badge [1] = "\"badge\":\"badge-calm\""; // see
http://ionicframework.com/docs/components/#colors

style [1] = "\"style\":\"font-size:150%;\"";

for (int 1 = 0; 1 < nWidgets; i++) {

if (inverted[i]) {
if (defaultval[i]>0) {
stat[i] = setStatus(0);
} else {
stat[i] = setStatus(l);
}
} else {
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stat[i] = setStatus(defaultvalli]);
}

thing config[0] = "{\"id\":\"" + id[0] + "\",\"page\":\"" +
page[0]1+"\",\"descr\":\"" + descr([0] + "\",\"widget\":\"" + widget[0] +
"\",\"topic\":\"" + sTopic([0] + "\"," + badge[O] + "," + style[O] + "}"; // DHT11

thing config[1l] = "{\"id\":\"" + id[1] + "\",\"page\":\"" +
page[1]1+"\",\"descr\":\"" + descr[l] + "\",\"widget\":\"" + widget[1l] +
"\",\"topic\":\"" + sTopic[l] + "\"," + badge[l] + "," + style[l] + "}"; //
ds18b20

//thing_config[2] = "{\"id\":\"" + 1id[2] + "\",\"page\":\"" +
page[2]1+"\",\"descr\":\"" + descr([2] + "\",\"widget\":\"" + widget[2] +
"\",\"topic\":\"" + sTopic[2] + "\"," + color[2] + "}"; // GPIO switched On/Off
by mobile widget toggle

}
// send confirmation
void pubStatus (String t, String payload) {
if (client.publish(t + "/status", payload)) {
Serial.println("Publish new status for " + t + ", value: " + payload);
} else {
Serial.println("Publish new status for " + t + " FAIL!");
}
}
void pubConfig () {
bool success;
success = client.publish (MQTT: :Publish (prefix, devicelD).set gos(1l));
if (success) {
delay (500);
for (int i = 0; i < nWidgets; 1 = 1 + 1) {
success = client.publish (MQTT::Publish (prefix + "/" + devicelID +
"/config", thing config[i]).set gos(1l));
if (success) {

Serial.println("Publish config: Success (" + thing config[i] + ")");
} else {
Serial.println ("Publish config FAIL! (" + thing config[i] + ")");

}
delay (150);
}
}

if (success) {
Serial.println("Publish config: Success");
} else {
Serial.println ("Publish config: FAIL");
}
for (int i = 0; i < nWidgets; 1 = 1 + 1) {
pubStatus (sTopic[i], stat[i]):
delay (100);
}

}
void callback(const MQTT: :Publishé& sub) {

Serial.print ("Get data from subscribed topic ");
Serial.print (sub.topic());
Serial.print (" => ");

Serial.println(sub.payload string());

if (sub.topic() == sTopic[2] + "/control") {
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[2] = statO;
} else {
newValue = 0; // inverted
stat[2] = statl;
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digitalWrite(pin[2],newValue);
pubStatus (sTopic[2], statl[2]);

} else if (sub.topic() == sTopic[0] + "/control") {
// ADC : nothing, display only

} else if (sub.topic() == sTopic[l] + "/control") {
// ADC : nothing, display only

} else if (sub.topic() == prefix) {

if (sub.payload string() == "HELLO") ({

pubConfig () ;
}
}
}

void setup () {
initVar () ;
pinMode (pin[0], INPUT);

stat[0] = setStatus(digitalRead(pin[0]));
pinMode (pin[1], INPUT);
stat[1l] = setStatus(digitalRead(pin[l]));

// Setup console

Serial.begin(115200);

delay (10);

Serial.println();

Serial.println();

Serial.println ("MQTT client started.");

Serial.print ("Free heap = ");
Serial.println (ESP.getFreeHeap());
dht.begin () ; // sanyck DHT

}

void loop () |
if (WiFi.status () != WL_CONNECTED) {
Serial.print ("Connecting via WiFi to ");
Serial.print (ssid);
Serial.println("...");

WiFi.begin(ssid, pass);

if (WiFi.waitForConnectResult () != WL _ CONNECTED) {
return;

}

Serial.println("");

Serial.println("WiFi connect: Success");

Serial.print ("IP address: ");

Serial.println(WiFi.localIP());
}

if (WiFi.status () == WL7CONNECTED) {
if (!client.connected()) {
Serial.println ("Connecting to MQTT server ...");

bool success;
if (mgttuser.length() > 0) {

success = client.connect( MQTT::Connect( deviceID ).set auth (mgttuser,
mgttpass) );
} else {
success = client.connect ( devicelID );

}

if (success) {
client.set callback(callback);
Serial.println ("Connect to MQTT server: Success");
pubConfig () ;

Serial.println("Subscribe: Success");
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}

if

}

}

}

}

(

ne
if

}
if

}
cl

else {

Serial.println ("Connect to MQTT server: FAIL");

delay (1000) ;

client.connected()) {
wtime = millis () ;

(newtime - oldtime > 10000) { // 10 sec
float x = get data humidity();
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[0] + "/status", val
x = get data dsl18b20();
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish (sTopic[1l] + "/status", val
oldtime = newtime;

(newtime - oldtime2 > 60000) { // 60 sec
pubConfig() ;
float x = get data humidity();
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish (sTopic[0] + "/status", val
x = get data dsl18b20();
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[1l] + "/status", val
oldtime2 = newtime;

ient.loop();

float get data humidity() {
float h = dht.readHumidity () ;
return h;

}

float get data dsl18b20 (void) {

byte
byte
byte
byte
byte

i
P
t
d
a

resent = 0;
ype_s;
atall2];
ddr[8];

float fTemp;

if |

!

ds.search (addr)) {

Serial.println("No more addresses.");
Serial.println();

ds.reset search();

delay (250);

return 999;

}

Serial.print ("ROM =");

for (

i

= 0; i < 8; i++) {

Serial.write(' ");
Serial.print (addr[i], HEX);

}

if (OneWire::crc8(addr, 7) != addr[7]) {

}

Se
re

rial.println ("CRC is not wvalid!");
turn 999;

Serial.println();

68

)7

)7

)7

)7

//

//

//

//

widget

widget

widget

widget



// the first ROM byte indicates which chip
switch (addr([0]) {
case 0x10:

Serial.println(" Chip = DS18S20"); // or old DS1820
type s = 1;
break;
case 0x28:
Serial.println(" Chip = DS18B20");
type s = 0;
break;
case 0x22:
Serial.println(" Chip = DS1822");
type s = 0;
break;
default:
Serial.println("Device is not a DS18x20 family device.");

return 999;

}

ds.reset () ;
ds.select (addr) ;
// BanyCTuTb KOHBEPTALMI TEMIEePaTyph IaTUMKOM
ds.write (0x44, 1);
delay (1000) ; // xmem 750 Mc
present = ds.reset();
ds.select (addr) ;
ds.write (0xBE) ;
// cumTeBaeM O3Y ImaTumkKa
for (1 =0; 1 < 9; 1i++) {
data[i] = ds.read();
Serial.print(data[i], HEX);
Serial.print (" ");
}
// TepeBoOn MOJIyUeHHEIX HOAaHHHIX B 3HAUYEHMEe TeMIIepaTyphl
intl6 t raw = (data[l] << 8) | data[0];
if (type_s) {
raw = raw << 3;

if (data[7] == 0x10) {
raw = (raw & OxFFFO0) + 12 - data[6];
}
} else {
byte cfg = (datal[4] & 0x60);
if (cfg == 0x00) raw = raw & ~7;
else if (cfg == 0x20) raw = raw & ~3;
else if (cfg == 0x40) raw = raw & ~1;
}
fTemp = (float)raw / 16.0;

return fTemp;

Jlucrunr 14.3
/*
IoT Manager mgtt device client
https://play.google.com/store/apps/details?id=ru.esp8266.iotmanager
Based on Basic MQTT example with Authentication
PubSubClient library v 1.91.1 https://github.com/Imroy/pubsubclient
- connects to an MQTT server, providing userdescr and password
- publishes config to the topic "/IoTmanager/config/deviceID/"
- subscribes to the topic "/IoTmanager/hello" ("hello" messages from mobile de-
vice)
Tested with Arduino IDE 1.6.6 + ESP8266 Community Edition v 2.0.0-stable and
PubSubClient library v 1.91.1 https://github.com/Imroy/pubsubclient
ESP8266 Community Edition v 2.0.0-stable have some HTTPS issues. Push notifica-
tion temporary disabled.
sketch version : 1.5

69



IoT Manager : any version

toggle, range, small-badge and power-button widgets demo
L1177 7777777777777 7777777777777 777777777777777777777777
// Attention for ESP-01 users!
// at line 167 change value 15 (GPIOl5) to another.
// (on ESP-01 GPIO15 pin connected directly to GND and "red" PWM out may overload
GPIO15 line). Repoted by grigorygn
http://www.esp8266.com/viewtopic.php?p=40407#p40407
L1777 7777777777777 7777777777777 77777777777 777777777777
*/
#include <ESP8266WiFi.h>
#include <WiFiClientSecure.h>

#include <PubSubClient.h>

#include <Wire.h>

const char *ssid = "MacBook-Pro-Victor"; // cannot be longer than 32
characters!

const char *pass = "19101966"; // WiFi password

String prefix = "/IoTmanager"; // global prefix for all topics - must be
some as mobile device

String deviceID = "SmarhouseNodemcu"; // thing ID - unique device id in our pro-
ject

WiFiClient wclient;

// config for cloud mgtt broker by DNS hostname ( for example, cloudmgtt.com use:
m20.cloudmgtt.com - EU, mll.cloudmgtt.com - USA )

String mgttServerName = "ml3.cloudmgtt.com"; // for cloud broker - by
hostname, from CloudMQTT account data

int mgttport = 18274; // default 1883, but
CloudMQTT.com use other, for example: 13191, 23191 (SSL), 33191 (WebSockets) - use
from CloudMQTT account data

String mgttuser = "nodemcul"; // from CloudMQTT ac-
count data

String mgttpass = "191066"; // from CloudMQTT ac-

count data
PubSubClient client (wclient, mgttServerName, mgttport); // for cloud broker - by
hostname

// config for local mgtt broker by IP address

//IPAddress server (192, 168, 1, 100); // for local broker -
by address

//int mgttport = 1883; // default 1883
//String mgttuser = ""; // from broker config
//String mgttpass = ""; // from broker config
//PubSubClient client (wclient, server, mgttport); // for local broker -
by address

String val;

String ids = "";

int oldtime, newtime, pushtime, oldtime2;
int newValue;

"{\"Status\":\"1\"}";
"{\"status\":\"0O\"}";

const String statl
const String statO

const int nWidgets = 5;

String stat [nWidgets];
String sTopic [nWidgets];
String color [nWidgets];
String style [nWidgets];
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String badge nWidgets

r

[ ]
String widget [nWidgets];
String descr [nWidgets];
String page [nWidgets];
String thing config[nWidgets];
String id [nWidgets];
int pin [nWidgets]
float defaultval [nWidgets];
bool inverted [nWidgets];

// Push notifications

const char* host = "onesignal.com";
WiFiClientSecure httpClient;

const int httpsPort = 443;

String url = "/api/vl/notifications";

int datarelays[]={0,0,0,0,0,0,0,0};

void push(String msg) {

Serial.println ("PUSH: try to send push notification...");
if (ids.length() == 0) {
Serial.println ("PUSH: ids not received, push failed");
return;

if (!'httpClient.connect (host, httpsPort)) {
Serial.println ("PUSH: connection failed");
return;

}

String data = "{\"app id\": \"8871958c-5f52-11e5-8f7a-
c36£5770ade9\",\"include player ids\":[\"" + ids + "\"],\"android group\":\"IoT
Manager\",\"contents\": {\"en\": \"" + msg + "\"}}";

httpClient.println ("POST " + url + " HTTP/1.1")

httpClient.print ("Host:");

httpClient.println (host);

httpClient.println ("User-Agent: esp8266.Arduino.IoTmanager");

httpClient.print ("Content-Length: ");

httpClient.println(data.length());

httpClient.println ("Content-Type: application/json");

httpClient.println ("Connection: close");
httpClient.println();
httpClient.println(data);
httpClient.println();
Serial.println (data);
Serial.println ("PUSH: done.");

’

I

}
String setStatus ( String s ) {
String stat = "{\"status\":\"" + s + "\"}";
return stat;
}
String setStatus ( int s ) {
String stat = "{\"status\":\"" + String(s) + "\"}";
return stat;

}

void initVar () {

id [O] — "O";

page [0] = "SensorsNodemcu";

descr [0] = "DHT22";

widget[0] = "small-badge";

//pin [0] = AOQ; // ADC

sTopic[0] = prefix + "/" + devicelID + "/DHT22";

badge [0] = "\"badge\":\"badge-calm\""; // see
http://ionicframework.com/docs/components/#colors

style [0] = "\"style\":\"font-size:150%;\"";
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1]
sTopic[l] =
badge [1] =

lllll-
r
"SensorsNodemcu";

= "DS18b20";

"small-badge";

= AO;

prefix + "/" + deviceID + "/DS18b20";
"\"badge\":\"badge-calm\"";

http://ionicframework.com/docs/components/#colors

// ADC

// see

// defaultVal status

// black, blue, green,

// defaultVal status

// black, blue, green,

// defaultVal status

// black, blue,

style [1] = "\"style\":\"font-size:150%;\"";
id [2] = "2";
page [2] = "RelaysNodeMcu";
descr [2] = "Light";
widget[2] = "toggle";
//pin[0] = 4;
defaultval([2] = 0;
inverted([2] = false;
sTopic[2] = prefix + "/" + deviceID + "/light";
color[2] = "\"color\":\"red\"";
orange, red, white, yellow (off - grey)
id [3] = "3";
page [3] = "RelaysNodeMcu";
descr [3] = "Pump";
widget[3] = "toggle";
//pin[0] = 4;
defaultval([3] = 0;
inverted[3] = false;
sTopic[3] = prefix + "/" + deviceID + "/pump";
color[3] = "\"color\":\"red\"";
orange, red, white, yellow (off - grey)
id [4] = "4";
page [4] = "RelaysNodeMcu";
descr [4] = "Fun";
widget[4] = "toggle";
//pin[0] = 4;
defaultval([4] = 0;
inverted[4] = false;
sTopic[4] = prefix + "/" + deviceID + "/fun";
color[4] = "\"color\":\"red\"";
orange, red, white, yellow (off - grey)
for (int 1 = 0; 1 < nWidgets; i++) {
if (inverted[i]) {
if (defaultvVal[i]>0) {
stat[i] = setStatus(0);
} else {
stat[i] = setStatus(l);
}
} else {
stat[i] = setStatus(defaultvalli]);

}
}

thing config[0]
page[0]+"\",\"descr\":\"" + descr[0]
"\",\"topic\":\"" + sTopic[0] + "\","

thing config[1]
page[1]1+"\",\"descr\":\"" + descr[1]
"\",\"topic\":\"" + STOpiC[l] + "\","
ds18b20

— n{\uid\u:\uu + ld[O]

— n{\uid\u:\uu + ld[l]

+ "\",\"page\":\"" +

+ "\",\"widget\":\"" + widget[0] +
+ badge([0] + ","™ + style[0] + "}";

+ "\",\"page\":\"" +

+ "\",\"widget\":\"" + widget[1l] +
+ badge[1l] + "," + style[l] + "}";
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thing config[2] = "{\"id\":\"" + id[2] + "\",\"page\":\"" +
page[2]+"\",\"descr\":\"" + descr[2] + "\",\"widget\":\"" + widget[2] +
"\", \"topic\":\"" + sTopic([2] + "\","™ + color[2] + "}";

thing config[3] = "{\"id\":\"" + id[3] + "\",\"page\":\"" +
page [31+"\",\"descr\":\"" + descr[3] + "\",\"widget\":\"" + widget[3] +
"\", \"topic\":\"" + sTopic[3] + "\","™ + color[3] + "}";

thing config[4] = "{\"id\":\"" + id[4] + "\",\"page\":\"" +
page[4]+"\",\"descr\":\"" + descr[4] + "\",\"widget\":\"" + widget[4] +
"\",\"topic\":\"" 4+ sTopic[4] + "\"," + color[4] + "}";

}

// send confirmation
void pubStatus (String t, String payload) {
if (client.publish(t + "/status", payload)) {
Serial.println ("Publish new status for " + t + ", value: " + payload);
} else {
Serial.println("Publish new status for " + t + " FAIL!");
}
}
void pubConfig() {

bool success;

success = client.publish (MQTT: :Publish (prefix, devicelD).set gos(1l));

if (success) {

delay (500);
for (int i = 0; i < nWidgets; 1 = 1 + 1) {
success = client.publish (MQTT: :Publish (prefix + "/" + devicelID +
"/config", thing config[i]).set gos(1l));
if (success) {

Serial.println("Publish config: Success (" + thing config[i] + ")");
} else {
Serial.println ("Publish config FAIL! (" + thing configfi] + ")");

}
delay (150);
}
}
if (success) {
Serial.println("Publish config: Success");
} else {
Serial.println ("Publish config: FAIL");
}
for (int 1 = 0; i < nWidgets; 1 = 1 + 1) {
pubStatus (sTopic[i], statl[il]);
delay (100) ;
}

}
void callback (const MQTT: :Publishé& sub) {

Serial.print ("Get data from subscribed topic ");
Serial.print (sub.topic());
Serial.print (" => ");

Serial.println(sub.payload string());

if (sub.topic() == sTopic[2] + "/control") {
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[2] = statO;
} else {
newValue = 0; // inverted
stat[2] = statl;

}
digitalWrite(pin[2],newValue);
pubStatus (sTopic[2], statl[2]);

} else if (sub.topic() == sTopic[0] + "/control") {
// ADC : nothing, display only

} else if (sub.topic() == sTopic[l] + "/control") {
// ADC : nothing, display only

} else if (sub.topic() == sTopic[2] + "/control") {
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if (sub.payload string() == "0") {

newValue = 1; // inverted
stat[2] = statO;

} else {
newValue = 0; // inverted
stat[2] = statl;

}

datarelays[0]= newValue;

set status relays();
pubStatus (sTopic[2], stat([2]):;

} else if (sub.topic() == sTopic[3] + "/control") {
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[3] = statO;
} else {
newValue = 0; // inverted
stat[3] = statl;
}
datarelays[l]= newValue;

set status relays();
pubStatus (sTopic[3], stat[3]):;

} else if (sub.topic() == sTopic[4] + "/control") {
if (sub.payload string() == "0") {
newValue = 1; // inverted
stat[4] = statO;
} else {
newValue = 0; // inverted
stat[4] = statl;
}
datarelays[2]= newValue;

set status relays();
pubStatus (sTopic[4], stat[4]):
} else if (sub.topic() == prefix) {
if (sub.payload string() == "HELLO") ({
pubConfig() ;
}
}
}

void setup() {
initVar () ;
pinMode (pin[0], INPUT);

stat[0] = setStatus(digitalRead(pin[0]));
pinMode (pin[1], INPUT);
stat[l] = setStatus(digitalRead(pin[1l]));

// Setup console
Serial.begin(115200);
delay (10);

Wire.beginTransmission (0x20); // i2c - ampec (A0-0,A1-0,22-0)
Wire.write (0x00); // IODIRA register

Wire.write (0x00); // Hacrpours PORT A kak output (miIa CBETOOMOIOB)
Wire.endTransmission () ;

Wire.beginTransmission (0x20) ;

Wire.write (0x01); // IODIRB register

Wire.write (0x00); // HacTpours PORT B kak output (mna pese)
Wire.endTransmission () ;

Serial.println();
Serial.println();
Serial.println ("MQTT client started.");
Serial.print ("Free heap = ");
Serial.println (ESP.getFreeHeap())
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void loop () |

if

(WiFi.status () != WL CONNECTED) ({
Serial.print ("Connecting via WiFi to ");
Serial.print (ssid);
Serial.println("...");

WiFi.begin(ssid, pass);

if (WiFi.waitForConnectResult ()
return;

}

Serial.println("");

Serial.println ("WiFi connect:
Serial.print ("IP address: ");
Serial.println(WiFi.localIP());

Success") ;

!= WL CONNECTED) ({

}

if
if

mgttpass)

}

if

(WiFi.status ()

(
Se
bo
if

}

}
if

(

ne
if

WL CONNECTED) {
!client.connected()) {
rial.println("Connecting to MQTT server
ol success;
(mgttuser.length ()
success
) ;
else {
success

> 0) |

client.connect ( devicelD );

(success) {
client.set callback(callback);
Serial.println ("Connect to MQTT server:
pubConfig() ;
client.subscribe (sTopic[2]
client.subscribe (sTopic[3]
client.subscribe (sTopic[4]

+ "/control");
+ "/control");
+ "/control");

Serial.println ("Subscribe:
else {

Serial.println ("Connect to MQTT server:
delay (1000) ;

Success") ;

client.connected()) {
wtime millis{();
(newtime - oldtime > 10000)
float x random (40, 45) ;
val = "{\"status\":\"" + String(x)+ "\"}";

{ // 10 sec

client.publish(sTopic[0] + "/status", val
X = random(18,20);
x=x+ (x+random (100)) /100;
val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[l] + "/status", val
oldtime = newtime;

}

if (newtime - oldtime2 > 60000) { // 60 sec

pubConfig () ;

float x random (40, 45) ;

val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[0] + "/status", val
X random (18, 20) ;

x=x+ (x+random (100) ) /100;

val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[1l] + "/status", val
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client.connect ( MQTT::Connect( devicelID ).set auth(mgttuser,

Success") ;

// for receiving GPIO messages
// for receiving GPIO messages
// for receiving GPIO messages

FAIL");

); // widget O

); // widget 1

); // widget 0

); // widget



oldtime2?2 = newtime;

}
client.loop();

}

void set status relays () {
int relays=0;
for (int i=0;i<7;1i++)

relays=relays +( datarelays[i]<<i);

// Banucarb maHHele B PORT B
Wire.beginTransmission (0x20) ;
Wire.write (0x13);
Wire.write(relays);
Wire.endTransmission () ;
delay(100); // maysa

// PORT B

// address PORT B

JIuctunr 14.4

/*
Basic MQTT example

- connects to an MQTT server
- publishes
- subscribes to the topic "batata"

"hello world" to the topic "potato"

*/
#define GSMAPN "internet.mts.ru" //APN
#define GSMUSER "mts" //APN USER

#define GSMPASSWORD "mts"
#include <Time.h>
#include <sim800Client.h>

#include
#include

<PubSubClientHotlog.h>
<TimeAlarms.h>

sim800Client s800;
char imeicode[l6];

void callback (char* topic,
// handle message arrived
char mypl[48];
Serial.println (length);
memcpy (mypl, payload, length) ;
mypl[length]=char (0);
Serial.print ("receive:
Serial.print (topic);
Serial.print ("->");
Serial.println (mypl);

}

")

String prefix = "/IoTmanager";
some as mobile device

byte* payload,

//APN PASSWORD

unsigned int length) {

// global prefix for all topics - must be

String deviceID = "SmarhouseArduinoMega"; // thing ID - unique device id in our
project
char server[] = "ml3.cloudmgtt.com"; //Mgtt Server

int mgttport = 18274;
CloudMQTT.com use other,
from CloudMQTT account data
String mgttuser = "nodemcul";
count data

String mgttpass =
count data

"191066";

for example:

// default 1883, but

13191, 23191 (SSL), 33191 (WebSockets) - use
// from CloudMQTT ac-

// from CloudMQTT ac-

76



PubSubClient client (server, mgttport, callback, s800); // Pass the server,

callback, and client.
unsigned long millisl1=0;

// nomkioueHue Ombimorexm DTH
#include "DHT.h"
// KOHCTaHTEH

#define DHTPIN 22 // nuH (D2) OOOKJIOYEHMA KOHTakTa DATA

#define DHTTYPE DHT22 // marumk DHT 22
// coszmanme sk3eMmiigpa obwexkTa DHT
DHT dht (DHTPIN, DHTTYPE) ;

const int nWidgets 1;

String stat nWidgets];
String sTopic nWidgets];
String color nWidgets];
String style nWidgets];
String badge nWidgets];

’

[
[
[
[
[
String widget [nWidgets
[
[
[
[
[

]
]
]
]
]
]
]
nWidgets];
]
]
]
t
]

String descr nWidgets];
String page

String thing config[nWidgets];
String id nWidgets];
int pin nWidgets];
float defaultval [nWidgets];
bool inverted [nWidgets];
void pub ()

{
char charBufVarl[50];
char charBufvar2[20];
sTopic[0].toCharArray (charBufvarl, 50);
Serial.println ("Publish data");
pubConfig() ;
float x = get data humidity();
String val = "{\"status\":\"" + String(x)+ "\"}";
val.toCharArray (charBufvar2, 50);
client.publish(charBufVarl,charBufvar2); // widget 0
}
void pubConfig() {
char charBufvarl1[50];
char charBufvVar2[100];
Serial.println("Publish config");
String sl=prefix + "/" + devicelID + "/config";
sl.toCharArray(charBufvarl, 50);
thing config[0].toCharArray (charBufvar2, 50);
client.publish (charBufVarl, charBufvar2); // config
}

void setup()

{

Serial.begin (9600) ;
Serial.println("SIM800 Shield testing.");
for (int i=0; 1i<10; i++) {

delay (5000) ;

Serial.println("try to init sim800");

#ifdef HARDWARESERIAL

if (s800.init( 7, 6)) break; // RX, Tx GPRS IcomsatVl.1l

#else
if (s800.init (&Seriall)) break;
#endif
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initvar();

Serial.println("try to setup sim800");
s800.setup();

s800.stop () ;

s800.TCPstop () ;

s800.getIMETI (imeicode) ;

Serial.print ("IMEI: ");

Serial.println (imeicode) ;

while (s800.TCPstart (GSMAPN,GSMUSER, GSMPASSWORD)) {

true 0 false.
Serial.println ("TCPstart failed");
s800.TCPstop () ;
delay (1000) ;

}
Serial.println("TCPstart started");

while (client.connect ("arduinokit", "nodemcul",

Serial.println ("connect failed");
delay (1000) ;
}

Serial.println ("connected");

//receive the response 7

"191066")) {

client.publish ("potato", "hello world");// topico potato, msg helloworld.

client.subscribe ("potato"); // topic potato.
Alarm.timerRepeat (5, pub);

}

void loop ()
{

client.loop();
Alarm.delay(10000) ;

}

void initVar () {
id [0] = "O";
page [0] = "SensorsNodemcu";
descr [0] = "DHT22";
widget[0] = "small-badge";
//pin [0] = AO;
sTopic[0] = prefix + "/" + deviceID + "/DHT22";
badge [0] = "\"badge\":\"badge-calm\"";

// timer

// ADC

// see

http://ionicframework.com/docs/components/#colors

style [0] = "\"style\":\"font-size:150%;\"";
if (inverted[0]) {
if (defaultval[0]>0) {
stat[0] = setStatus(0);
} else {
stat[0] = setStatus(l);
}
} else {
stat[0] = setStatus(defaultval[0]);

}
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thlngiconflg[O] — ll{\llid\ll:\llll + ld[O] + "\",\"page\":\"" +
page[0]1+"\",\"descr\":\"" + descr([0] + "\",\"widget\":\"" + widget[0] +
"\",\"topic\":\"" + sTopic[0] + "\"," + badge[0] + "," + style[0] + "}";

}
String setStatus ( String s ) {
String stat = "{\"status\":\"" + s + "\"}";
return stat;
}
String setStatus ( int s ) {
String stat = "{\"status\":\"" + String(s) + "\"}";
return stat;

}
float get data humidity() {

//float h = dht.readHumidity () ;
return 43;
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	Преимущества Arduino IDE:
	Ультразвуковой дальномер HC-SR04 (см. рис.12) – это помещенные на одну плату приемник и передатчик ультразвукового сигнала. Излучатель генерирует сигнал, который, отразившись от препятствия, попадает на приемник. Измерив время, за которое сигнал прохо...
	/
	Рисунок 12
	Характеристики ультразвукового дальномера HC-SR04:
	- измеряемый диапазон – от 2 до 500 см;
	- точность – 0,3 см;
	- угол обзора – < 15 ;
	- напряжение питания – 5 В.
	Датчик имеет 4 вывода стандарта 2,54 мм:
	- VCC – питание +5 В;
	- Trig (T) – вывод входного сигнала;
	- Echo (R) – вывод выходного сигнала;
	- GND – земля.
	Последовательность действий для получения данных такова:
	- подаем импульс продолжительностью 10 мкс на вывод Trig;
	- внутри дальномера входной импульс преобразуется в 8 импульсов частотой 40 кГц и посылается вперед через излучатель T;
	- дойдя до препятствия, посланные импульсы отражаются и принимаются приемником R, в результате получаем выходной сигнал на выводе Echo;
	- непосредственно на стороне контроллера переводим полученный сигнал в расстояние по формулам:
	- ширина импульса (мкс) / 58 = дистанция (см);
	- ширина импульса (мкс) / 148 = дистанция (дюйм).
	Практическое задание
	В задании нужно построить звуковую сигнализацию, которая будет включаться при приближении к плате Arduino на расстояние меньше 1 м, при этом появляется звуковой сигнал на пьезоизлучателе и начинает вращение сервопривод. Такая МПС может использоваться,...
	Необходимые компоненты:
	- контроллер Arduino UNO R3;
	- плата для прототипирования;
	- ультразвуковой датчик расстояния HC-SR04;
	- пьезоизлучатель;
	- резистор 100 Ом;
	- сервопривод;
	- провода.
	Схема сборки представлена на рисунке 13.
	/
	Рисунок 13– Схема сборки
	Програмирование
	При написании скетча будем использовать библиотеку Servo для работы с сервоприводом и библиотеку Ultrasonic для работы с ультразвуковым датчиком.
	В эксперименте была создана звуковая сигнализация, которая будет включаться при приближении к плате Arduino на расстояние меньше 1 м. Датчик размещен на кронштейне вращающегося сервопривода и контролирует пространство с углом обзора 180 . Если датчик ...


