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1 BBEJAEHUE

BaxHyio 9acTe TeopeTHueckoil M npoeCcCHOHATBbHOW MPAaKTUYECKOH MOATOTOBKU CTYIEHTOB
COCTaBJISIIOT IPAKTHUUECKUE U JIa0OpaTOPHBIE 3aHATHUS.

CoctaB u coaepxaHue J1a0OPATOPHBIX pPAa0OT HAMpaBIEHBl HA PEATHM3ALUIO0 JEHCTBYIOIIETO
denepanbHOrO TOCYJAPCTBEHHOIO 00Opa3oBaTENBbHOIO CTAaHAApTa CpeaHero mnpodecCHOHaIbHOIO
o0OpazoBaHusl.

Benymeit nuaakTHUeckoW LENbI0  JTAOOpPATOpPHBIX PabOT  SBJISETCS IKCHEPUMEHTaIbHOE

MOJTBEPK/IEHUE U NTPOBEPKA CYLLIECTBEHHBIX TEOPETUUECKUX MOJOKEHUH (3aKOHOB, 3aBUCUMOCTEN ).
B coorBerctBUM ¢ paboueir mporpammoii [IM.02. «lIpoekTupoBaHuEe YNPABISIONIMX MPOrPaMM
KOMIBIOTEPHBIX cucTeM U KomiuiekcoB», MJIK 02.03 «MHTepHET Beliei» mpeaycMOTPEeHO TPOBEICHHUE
MPaKTUYECKHUX U JTa0OPaTOPHBIX 3aHATHH.

B pe3ynbraTe ux BBINOIHEHUS, 00y4atOIUNCS TOKEH:

ymembw:

— TIPUMEHATH CTAHAAPTHBIC AITOPUTMBI B COOTBETCTBYIOIIUX O0IACTSX;

— TPHUMEHSATH BEIOPAHHBIC S3BIKH TPOTPAMMHUPOBAHHUS JIsI HAIMMCAHUS TIPOTPAMMHOTO KOJIa;

— UCHOJb30BaTh BRIOPAHHYIO Cpey IPOrpaMMUPOBAHMUS;

— TPUMEHATH HOPMATHUBHBIE JOKYMEHTBHI, OINpENeNsiomue TpeOoBaHUs K  O(GOPMIICHUIO
IIPOrPaMMHOT0 KOJ1a;

ConeprkaHue MPakTHYECKUX U JTa00paTOPHBIX 3aHATUI OPUEHTUPOBAHO HA OATOTOBKY 00 yUaOIUXCSI
K OCBOCHHIO IMPO(ECCHOHATBHOIO MOYJIS TPOrpaMMbl MOATOTOBKM CIIEUATMCTOB CPEHEro 3BEHA II0
CHEUMATBHOCTU U OBJIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I1K 2.1. [IpoektupoBarb, pa3pabarbiBaTh M OTJIAKUBATh IPOTPAMMHBIA KOJA MOAYJeH
YIPaBJIAIOLUX IPOrpaMM

I1K 2.2. Bnaners MeToiaMu KOMaHAHOM pa3paOOTKU IPOrPaMMHBIX IPOAYKTOB

I1IK 2.4. TectupoBath 1 Bepu(UIMPOBATH BBIITYCKH YIPABIISIIOIUX IPOrpaMM

I1IK 2.5 BbINONMHATE yCTaHOBKY M OOHOBJIEHUE BEPCUI YNPABISIOLIMX IPOrpaMM (C y4eToM

MUTPALMH - IPH HEOOXOUMOCTH )

A Takike GOpMHPOBAHMIO O0IIHMX KOMIIETEHIIHI:

OK 01. BsiOupath criocoObl peneHus 3a1a4 IpopeccuoHanbHON AeATeNbHOCTH TPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcrnonb3oBaTb COBPEMEHHBIE CPEICTBA IIOMCKA, AaHAIW3a M  HHTEPIPETAlNH
uHpopMaluM, W HH(POPMALMOHHBIE TEXHOJOTMM JUIs BBIIOJHEHUS 3adad Npo¢eCcCUOHATBLHOU
JESATEIBHOCTH;

OK 03. IInanupoBaTh M peaqU30BbIBaTb COOCTBEHHOE NPO(ECCHOHATBHOE U JUYHOCTHOE
pa3BUTHE, NPEANPUHIUMATENIBCKYIO AEATEIbHOCTh B MPOGECCHOHATIBHON cdepe, HCI0Ib30BaTh 3HAHUS
0 NMPaBOBOW U (PMHAHCOBOM I'PAaMOTHOCTH B PA3JIMYHbIX KU3HEHHBIX CUTYAIHIX;

OK 05 OcymecTBasaTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKAILMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07 CopeiicTBOBaTh COXPaHEHHIO OKPY)KAIOLIEH Cpelbl, pecypcocOepexeHn o, MPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMMAaTa, IPUHIUIBI OEpeXINBOTO MPOU3BOACTBA, Y3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUIX;

OK 08 MHcrmonb3oBarh cpenctBa (GU3MYECKON KyIbTYphl Ui COXpPaHEHHS U YKpEIUICHHUS
3JI0pOBbsI B TIpoliecce MpOPEeCcCHOHATBHON JESITeIbHOCTH M MOJJIEpP)KaHUsT HEO0O0XOAWMOTO YpOBHS
bu3nYecKoil MOArOTOBIEHHOCTH;

OK 09 TIlomb3oBaTbCcsi  MpO(eCCHOHATBHOW  JIOKyMEHTalMeld Ha  TOCYAApCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

Bremonnenne oOywatrommmucs — jabopatopHbix  pabor mo I[IM.02.  «IIpoextupoBanue
YIPABJLSIIONMX MPOrpaMM KOMIIBIOTEPHBIX cucTteM M kKoMmiuiekcoB», MJIK 02.03 «MHTtepHeT Bemen»
HaIpaBJIEHO Ha:

- 0000menre, CHUCTEMaTU3AlMIO, YIIYOJIGHWE, 3aKpeIuIeHHe, pPa3BUTHE W  JICTATU3AIHIO
MOJYYEHHBIX TEOPETUUECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4yeOHOM TUCIUIUINHBI,

- (popmHupoBaHUE YMEHUN NPUMEHATDH MOJIyY€HHbIE 3HAHUS Ha MPaKTHUKE, Peau3aliio eIUHCTBA
MHTEIJIEKTYaJIbHOW U IPAKTUYECKOMN AEATEIbHOCTH;
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- pa3BUTHE UWHTEIUICKTYyaJIbHBIX yMEHUH y OyAylmHMX CHENUAIHUCTOB: aHAIUTHYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIpaOOTKY HpU PEHICHUH MOCTaBJICHHBIX 3a7ad MPOPECCHOHANBHO 3HAYMMBIX KauecTB, TaKUX
KaK CaMOCTOSTEIbHOCTh, OTBETCTBEHHOCTb, TOYHOCTh, TBOpYECKAsi MHUIIMATUBA.

[TpakTrueckue u 1abopaTOpPHBIC 3aHATHS MPOBOAMUTCS MOCJIE COOTBETCTBYIOLIEH TEMbI, KOTOpPas
o0ecrieynBaeT HATMYKE 3HAHUA, HEOOXOTUMBIX JUISl €€ BBIIOJIHEHUS.



2 METOAUYECKHUE YKA3ZAHUA

Tema 3.3. CpeacrBa BUPTYaJIbHOM HIEeHTH(PUKAIUU 00HbEKTOB BHELIHEH Cpe/bl
JlabopaTopHoe 3ansitue Ne34.
3HAKOMCTBO ¢ ApAYHHO

Lesb padoThI: HAYYUTHCS MMOAKIIOYATH U IPOTPaMMHUPOBATH YCTPOICTBA BBOIA /BBIBO/IA K
MHUKPOKOHTPOJUIEPY ApAYHHO

Boinosinus pa6ory, Bel Oynere:

ymemy:
- IPUMEHATh CTaHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001ACTSX;
- IPUMEHSATH BEIOPAHHBIE S3BIKM MPOTPAMMHUPOBAHUS JJIs1 HAMCAHMS TPOrPAMMHOTO KOJIa;
- UCIOJIb30BATh BBIOPAHHYIO CpeAy MPOrpaMMHUPOBaHMS;
- UCTIOJIH30BATh BO3MOKHOCTH UMEIOILEHCS TEXHUYECKOH W/UIH MTPOrPaMMHOM apXUTEKTYPHI;
- IPUMEHATh COBPEMEHHbIE KOMIWIATOPHI, OTJIAJUUKN U ONTUMU3ATOPhl IPOrPAMMHOTIO KO
- IPUMEHATH METO/BI U IPUEMBI OTIIAJAKU IPOTPaMMHOI0 KOJa;
- BBISIBJIATH OUIMOKH B IPOTPaMMHOM KOJIE;
- coOuoaTh MpOIEenypy YCTAaHOBKH NPUKIIAJHOTO MPOTPAMMHOTO OOECTeYeHHsT B COOTBETCTBHH C
TpeOOBaHUSAMU OpraHU3alUU- IPOU3BOIUTENS;
- JOKYMEHTHUPOBATh MPOU3BEICHHBIC ICHCTBHUS, BHISIBJICHHBIC TPOOJIEMBI H CIOCOOBI X YCTPaHEHUS;
- cO3/1aBaTh pE3EpBHbIC KOIUHM MPOrpaMM M JAHHBIX, BBIIOJHATH BOCCTAHOBJIEHHE, O00ECIEUMBAThH
LEJIOCTHOCTh IPOrPaMMHOTO MPOJYKTa U JaHHBIX
- pacno3HaBath 3ajjauy /Wiy npodiaeMy B Mpo(hecCHOHATBHOM W/ COLMAIBHOM KOHTEKCTE;
- aHAJIM3MPOBATh 33/1a4y W/UJIH MIPOOJIEMY H BBIICIISTH €€ COCTaBHBIEC YaCTH;
- UCMOJIb30BATh COBPEMEHHOE IPOrpaMMHOE 00ECTIEUCHHE;
- IPUMEHSATH COBPEMEHHYIO HAYYHYIO MPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;
- TPAaMOTHO H3JlaraTh CBOM MBICIM U O(OPMIIATH JTOKYMEHTHI MO NMPO(eCcCHOHANBbHOM TeMaTHKe Ha
rOCy/1apCTBEHHOM $I3bIKE;
- co0JII01aTh HOPMBI SKOJIOTHYECKOM 0€301acHOCTH;
- TOJNb30BaThCsl CPEACTBAMM MPOPWIAKTUKM TMEPEHANpPSIKEHUs, XapaKTEepHBIMH i JaHHOU
CIEUAJIBHOCTH;
- TOHMMAaTh OOMIMH CMBICI YETKO NPOU3HECEHHBIX BBICKA3bIBAHMM HA W3BECTHHIE TEMBI
(mpodeccroHaNbHBIE M OBITOBBIE), TOHUMATh TEKCTHI Ha 6a30Bble PO ECCHOHATIBHBIE TEMBI;

MarepuanbHoe obecnedenne: CtapToBbiii Habop s u3ydenus Arduino, ITK ¢ IO Arduino
IDE

TeopeTuyeckue cBeleHUs

Arduin0 — 3T0 3NMEKTPOHHBIA KOHCTPYKTOP, KOTOPBIil MO3BOJISET JTF0OOMY UYEIOBEKY CO37aBaTh
pa3HoOOpa3HbIe 3JIEKTPO-MEXaHUUYECKHUE YCTPOWCTBA. ApPAYHMHO COCTOMT U3 HPOrpaMMHOM U
anmapatHoil uactu. IlporpaMmHas uyacTh BKJIIOYaeT B cedst cpeny pa3paboTku (mporpamMma ams
HaIMCaHWs U OTJIAJKU MPOLIMBOK), MHOYKECTBO T'OTOBBIX U YAOOHBIX OMOIMOTEK, YIPOUICHHBIN S3BIK
IpOrpaMMHUpPOBaHUs. AMNapaTHas 4acTh BKJIIOYAET B ce0s OOJBIIYIO JIMHEHKY MUKPOKOHTPOJUIEPOB U
TOTOBBIX Moayned it Hux. Ha ocHOBe ApAyHMHO MOXKHO CO3[aBaTh pa3jMuYHbIE YCTPOMCTBA: OT
IPOCTBIX MUTAJIOK, METEOCTAHLMM, CHCTEM aBTOMATH3allMM M [0 CUCTEMBbl yMHoOro goma, YIIY
CTaHKaMU ¥ OECIUJIOTHBIMU JIETATEIbHBIMU alapaTamH.

AnmnapatHasi 4acTh

Arduino UNO - mnara pa3paboT4ukoB, ojHa U3 Heckoibkux (Mega, Nano u mp.), OCHOBaHa Ha
MHUKpokoHTposuiepe ATmega328 (puc. 1). OH nomynspeH, rIaBHbIM 00pa3oM, U3-3a OOIIMPHOI ceTn
MOJJIEP’KKU U YHUBEPCAIBHOCTH.



Y Arduino UNO ectp 14 1mudpoBbIX MOPTOB BBOJA - BBIBOJAA, IIECTh U3 KOTOPHIX YMEIOT

Mrara Arduing UNO
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Pucynok 1 — BHemnuii Bua nnatsl ApJlynHo
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BeLmaBath IIIMIM. Eire ecth 6 BXOIAINX aHAIOTOBBIX
noptoB. Ecte reneparop 16 Mri, USB noprt, pazsem

nUTaHus, KHomka cOpoca, wu pazeem ICSP.
[TporpammupyeTtcst 0e3 HCITOJIb30BaHUS
nporpaMmaToposB, yepe3 USB.

1 — Pa3beM nuTaHus,

2 — Pazsem USB,

3 — Mnaukarop nepenadyu TaHHBIX,

4 —MlaaukaTop mprueMa JaHHBIX,

5 — Unnukarop 13 nuHa,

6 — [lopTsl,

7 — lnqukatop muTaHus,

8 — Copoc,

9- Pa3znem ICSP,

10 — IMopTsI

JlomoTHUTEIbHBIMHU KOMIIOHEHTaMH JUTS

koHurypupoanus MIIC Ha ocHOoBe MK sBnstoTCs:
MakeTHas IuIaTa, MPOBOJAA, CBETOAUOABI, PE3UCTOPSI,
OB, IIOTEHIIUOMETPHI, (boTope3nucTopsl,
IIbE€302JIEMEHTHL., JIaTYMKU TEMIIEpaTypbl, KHOIIKH,
KK-unpukaropsl (cM. puc. 2 u 3)
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Pucynok 2 — MakeTHas miata
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Pucynoxk 3 — JlononHuTenbHbIE KOMIIOHEHTHI

IIporpammHuas yactb

Arduino IDE — mporpammHoe obecrieueHue Ui I0Jb30BaTENEH, MO3BOJSIOIIEE MHUCATh CBOM
nporpaMmsl (cketun) st wiatgopmel Arduino. Ota maatdgopma B MepByI0 o4epelb OPUSHTUPYETCS Ha
KOHCTPYKTOPOB-TIOOUTENEH, KOTOpble NPUMEHSIOT Arduino A TOCTPOEHUS MPOCTBIX CHCTEM
ABTOMATHKH M POOOTOTEXHUKH.

SA3pik mporpammupoBanusi Arduino siBisercst craHaapTHbIM C++ (MCHOJIB3YeTCs] KOMIWIATOP
AVR-GCC) ¢ HEeKOTOpbIMU OCOOEHHOCTSMM, OOJIerdaroliue HalucaHue MporpaMM HOBMYKAM B 3TOM
Jene.

[Ipeumymecta Arduino IDE:

* IOCTYTIHOCTb;
* yIOOHBI ISl MCTIOIB30BaHMs U IOHUMAaHUS HHTEPQeEiic;
* [[pOrpaMMa COBMECTHUMA CO BCEMHU BEpCUSMH ONepallMoOHHbIX cucteM Windows;
* HAJTM4YKMe HEOOXOIMMBIX /Jisl pa0OThl HHCTPYMEHTOB;
* HECKOJIBKO BapUAHTOB SI3bIKOB IPOTrPAMMHUPOBAHMS;
* BO3MOYKHOCTb YIIIYOUTh 3HaHUS si3bika C++;
* BCTPOEHHBIN Ha0Op MPUMEPOB IPOTrPaAMM;
* pyHKIIMH COXpaHEHUs, SKCIIOPTA, TIPOBEPKH, TIOMCKA, 3aMEHBI CKETUEH.
Oxno u meHio Arduino IDE npencrasneno Ha puc.4.



Pucynok 4 — Okno Arduino IDE

GU| (Graphical User Interface - Npadwieckuit uitepdeic nonb3osarTens)

1 Verify (TIpoBEpUTS) :Compien (voumampyer, cobupast) NPOSIT H POIENSET HA OTCYTCTENE UIMEOK B $04€ IDOFRSMM

2 Upload (3armysuTs): 3ampymms: npomamiy 2 MSROIHTPONNep #2 NRaTe Amduing, YaquTecs 8 MREHEsssM NNETHL

'3 | New (HoBbif ):Cospars uoeyws npompa sy, crerd.

4 Open (OTKPLITH )0 ngmEaeT W 00 GO M MO eaTos, ouared
6 Serial Monitor (Cepuan MOHWTOD ):Orotipaxser paiary COM NOpTS € TR I MM cosTeM

8 Code Area{Onacrtb Koga): Ofinacr wons npops s (caTia).

9 Message Area (O6nacts CooBLLUEHUA ). Ofinacts cooliuemil. Tanws ci0q3 SLHB0RRTCR cooliesin o o

Pucynok 5 — Mento Arduino IDE
Jlnst Toro, 4ToObl HauaTh padboTy ¢ Arduino HE0OXOUMO 3aliTH Ha caiT arduino.cc U ckadaTth
nporpammy Arduino IDE wu3 pasgena Download, OecrmatHo. HykHO BBIOpaTh mporpammy,
MOIXOSIIYF0 o1 oneparmonnyto cucremy (Windows Installer (.exe), Windows (ZIP file)).
Janee HeoOxoaumo noakIounTh miaty Apayuso B I1K (puc. 6).



/I TlogcoeawnnuTe Bawy nnarty Arduino Uno
K KOMIbKTEPY

Wenoneapirre USB abens, sxogaumi 8 xomnnexr sabopa, CL*;_‘W‘I',IL‘
nnaty Arduino ¢ o 12 USB pasuemos 8aluem xomnuorepa

Pucynok 6 — [logkmtouenne Apayuno k [1K
3areM HEOOXOAMMO YCTAaHOBUTH JpaiiBepa, COOTBETCTBYIOIIUE OIEPAIMOHHON CHCTeME U
HACTPOUTH MOPT (puc.7).

| Capanc JEL L
Auta Format
Archiva Skoxch
Fix Encodng & Reload

Seria Momsor

Nrara »

NocnaceaTenssd Nar b oom 1
com 12

Pogrammar »

Sun Bootoader

Pucynoxk 7 — Hactpoiika nopra

IpakTnyeckoe 3axanue 1

OO6pabaTpiBaeM Ha)KaTHe KHOTIKH Ha TIPUMeEpE 3aKUTaHUS CBETOANO/1a

OT0 3KCIEPUMEHT 10 paboTe ¢ KHOMKOW. MbI OyzieM BKJIH0YaTh CBETOAMO/ 10 HAXKATUU KHOIIKU U
BBIKJIFOYATh 10 OTIYCKAaHWW KHOMKH. PaccMoTpuM moHsTHE Apede3ra W MpOTrpaMMHBIE METOMBI €ro
yCTpaHEHHUs.

Heo0xoanMbie KOMITOHEHTBI:

* kouTpoiuiep Arduino UNO R3;

* I1aTa sl MPOTOTUITUPOBAHHS;

* KHOIIKA;

* CBETOJINO/;

* pezucrop 220 Owm;

* pesuctop 10 kOwm;

* IPOBO/Ia Marna-mnara.

B nannoM skcnepuMeHTe Mbl OyeM MCIob30BaTh KOHTAKT D2 Arduino B kauecTBe BXoga. ITo
MO3BOJISIET MOJKIIOYUTh K HEMY KHOIKY JJIsl B3aUMOJCHCTBUS C MPOEKTOM B pPEXHME pPealbHOTo
BpeMeHu. [lpu wucnonb3oBanum Arduino B KadecTBe BXOAOB HCHONb3yiOT pull-up- u pulldown-
pe3ucTopsl, 4ToObl BX0A Arduino He HAXOJIWICS B «I1O/ABELHICHHOM) COCTOSHUU (B 3TOM COCTOSIHUM OH
OyzeT cobupaTh BHEIIHUE HABOJKH U MPUHUMATh TPOU3BOJILHBIE 3HAUEHUS ), @ UMEIl 3apaHee U3BECTHOE
cocrosiaue (0 mmm 1). Pesucropsl pull-up moarsruBatot Bxon k nutanuro +5 B, pull-down-pesucrops
noarsruBaioT Bxoa kK GND. Kpowme aroro, pull-up- u pull-down-pesucrops! rapanTHpyIOT, 94TO KHOIKA
HE CO3/IaCT KOPOTKOTO 3aMbIKaHUsl Mexny +5 B u 3emieil npu Haxkatuu. B Hamem skcnepuMeHTe ais
MOJKJIIOUEHUS KHOMKM Mbl Oynem wucnoib3oBaTh pulldown-pesucrop. Cxema MHOIKIIOYEHHS
npejcTaBieHa Ha puc. 8.
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Pucynoxk 8.

Korna xnomnka otkiroueHa, Bxoq D2 OyneT mOATAHYT K «3eMiie» uepe3 pe3uctop HomuHaaoMm 10
KOM, KOTOpBI OyJneT OorpaHu4MBaTh MOTOK TOKa, M Ha BXOJHOM KOHTakTe OYAET YCTaHOBJIEHO
3HaueHue HanpspkeHus LOW. Ilpu HakaTum Ha KHONKY BXOJHOM KOHTaKT HampsiMyro cBs3aH ¢ 5 B.
Bonpmias yacte Toka OyaeT MpoTeKaTh MO MYTH HAUMEHBILIETO COMPOTUBJICHHS 4Yepe3 3aMKHYTYIO
KHOIIKY, ¥ Ha Bxoje rerepupyercst ypoeHb HIGH. Ilpu HakaTum Ha KHONKY BKJIFOYA€M CBETOJUOJ,
IPU OTIYCKAHUU — TaCUM.

Kop nannoro ckerua npusejieH B siuctunre 1.1.

[TopsA 0K MOIKITIOYCHHUS:

1. JlnuHHYI0 HOXKY cBeTonuona (aHon) mojkimodaeMm K nudpoBomy BeiBOgy D10 Arduino,
npyryto (katon) — yepes pesuctop 220 Om k BeiBoay GND (cm. puc. 1).

2. OnuH BXOJ KHOMNKHM NOJKIoYaeM K +5 B, apyroit — uepes pesucrop 10 kOm k GND, BbIx0a
KHOIIKY TOJIKIIFoYaeM K Bxoay D2 Arduino (cwm. puc. 1).

3. 3arpyxaem B uiaty Arduino cketd u3 jqucTtunra 1.1.

4. Ilpn Ha’)kaTUM HA KHOIIKY CBETOAUO] JOJKEH ITOPETh, IPU OTIIYCKaHUU — 3aTyXHYTb.

IIpakTHyeckoe 3aganue 2

VYcnoxHuMm 3aauy — OyaeM HepekiovaTh COCTOSIHME CBETOAMOJa (BKJIIOUEH/BBIKIIIOYEH) MPU
Ka)KJOM Ha)kKaTUM KHONIKU. 3arpy3uM Ha miaTy Arduino cketd u3 JuctuHra 1.2.

[lpy HakaTUM KHONKM CBETOAMOJ JOJDKEH H3MEHATh cBoe cocrosHue. Ho 310 Oyzmer
MPOUCXOANTH HE Bcernia. Buno Tomy — ape0e3r KHOIOK.

KHonku mpeacTaBisioT U3 ce0s MeXaHHMUECKHe YCTPONCTBA ¢ CUCTEMOM NMPYKMHHOTO KOHTAaKTa.
Korzna Bel HakumaeTe Ha KHONKY BHHU3, CUTHAJl HE MPOCTO MEHSETCS] OT HU3KOTO J0 BBICOKOTO, OH B
TE€YEHHE HECKOJIBKUX MWIIMCEKYH] MEHSET 3HAaYEHHE OT OJHOTO J0 APYToro, MPeXAe YeM KOHTAKThI
MJIOTHO COTIPUKOCHYTCS U ycTaHoBuTcs 3Hauenne HIGH.

MuKpoKoHTposulep 3aUKCUpPYeT BCe 3TH HaKaTHs, MOTOMY YTO JApede3r HEOTIMYMM OT
HACTOALIET0 HaXXaTHs Ha KHOIKY. YCTpaHUTh BIMsSHHE Jpede3ra MOKHO IPOrpaMMHO. AJTOPUTM
CIEAYIOLIUNA:

1. CoxpaHsieM mpeaplayliee COCTOSHUE KHONKHM M TEKYIlee COCTOSHHWE KHOMNKU (Tpu
unuimanmsanuu LOW).

2. CuuThIBaeM TEKYyIle€ COCTOSHUE KHOMKHU.

3. Ecin Teky1iee COCTOSHUE KHONKHU OTIMYAETCS OT MPENBIAYIIEr0 COCTOSHUS KHOIIKH, XKAEM 5
MC, IOTOMY YTO KHOTIKa, BO3MOHO, U3MEHUJIA COCTOSHUE.

4. Ilocne 5 MC CYMTBIBAEM COCTOSTHUE KHOIIKH M UCIIOJIb3YEM €T0 B KAYECTBE TEKYIIETO COCTOSIHUS
KHOIIKU.

5. Ecnu mpeppigyiee cocrosiHue kHomku Obimo LOW, a tekymiee cocrosiuue kHonku HIGH,
MEPEKIII0UaEM COCTOSIHIE CBETOINO/A.
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6. YcraHaBIvMBaeM MpPeIbIIyIEe COCTOSHUE KHOMKH JJIS TEKYIEro COCTOSTHUS KHOTIKH.

7. Bo3Bpart k miary 2. JloGaBisieM K HalleMy CKET4y MOAMPOTrpaMMy yCTpaHEHUs apedesra.

[Tonydaem KoJ, mOKa3aHHBIA B JIUCTUHTE 1.3.

IIpakTnueckoe 3aganue 3

KuakokpucTayuinuecKuii UHIUKATOP MPUMEHSETCS] MPAKTUUECKHU TMOBCIOAY. DTO 3JIEKTPOHHBIE

yacel, Ta0bJIO Ha BOK3aje, B MHUKPOBOJIHOBKE, TEIEBU30pP — €CTh HE YTO UHOE, KakK
KUAKOKpUCTaInYeckuil nuciieil. Cxema, mpecTaBlieHHas Ha pUCyHKe 9, HeoOxoauma Jj1sl BEIBOJIa Ha
xunko Kpucrammmueckuit naaukarop (PKKU) xakoii—uuOyap mupopmanuu. IloTeHnmmomerp B cxema
CILY’KHT JUISl PETYJIUPOBAHUS SIPKOCTHU DKpaHa.

.
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Pucynok 9 — Cxema muist BeiBoia uHGopmanuu Ha JKKU

[TepBoHayaibHO Ha AMCIUIEE HYKHO OTPETYJIMPOBATH SPKOCTH MOACBETKH JKpaHa C MOMOIIBIO
noteHiomerpa. McxoaHblii TekcT mporpammbl  BbiBoauT Hammuck «hello, world!». H3menus
POrpaMMy, MO’KHO BBIBECTH Ha KPaH JIIOOOU TEKCT.

3amyctute cpeny nporpammupoBanusi Arduino IDE. B gannom 3aganuu k MIIC nogkmogaercs
KKMU, mosromy mepes; TEM Kak HadaTh pabOTy ¢ MpOrpaMMoi, HE0OX0AUMO TIOJKITIOUUTE OMOIHOTEKY
LiquidCrystal.h. Ona ynpomaer ynpasieHHE pa3IMYHBIMH THIAMH  KMJIKOKPUCTAIUTMUECKHX
WHIMKATOPOB.

OTtkpoiiTe ckeTd, npuBeACHHBIN B nuctuHre 1.4 u3 mento Paiin, nocine TOro, Kak mporpaMma
HarrcaHa, He00X0IUMO JIaTh KOMITBIOTEPY €€ MPOBEPUTD, U, €CITU BCE MPABUIBLHO, MOKHO TIEPEXOAUTH
K cieaytoniemy mary. Kxomka «3arpy3ka» MOCBUIa€T CKOMIWJIMPOBAHHYIO MPOTpaMMy B ATy
Arduino gepe3 USB mHyp, 1ociie mogHoM 3arpy3Kd OHA cpa3y HA4HET CBOIO padoTy.

®opma npeacTaBieHus pe3yJbTarTa:

Otuet mo paboTe JOKEH COePKaTh:

a) HaMMEHOBaHUE pabOTHI U 1eb PaOOTHI;

0) CXEMBI MOJKIIOUYCHUS YCTPOUCTB BBOI-BBIBOJIA;

B) BBIBOJIBI IO paboTe.
Kpurepun ouenku:
OreHKa «OTJIIMYHOY CTaBUTCSI, €CIH 3a/IaHHE BHITIOJTHEHO BEPHO U MOJTHOCTBIO.
OrneHKa «XOpoII0» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HENPaBWILHOMY Pe3yJIbTary.
OrneHka «y0BIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.
OreHKa «HEYIOBIETBOPUTENBHOY» CTABUTCS, €CIIN 3aJaHUE HE BHITIOTHEHO.
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JlaGoparopHoe 3ansaTue Ne 35.
IHoaxkaroyeHne U nporpaMmmupoBanue cuutbiBareas RFID

esab padoTbl: HAYYUTHCA MOJIKIIOYATh U MPOrPAMMHUPOBATH YCTPOHCTBO cunThiBaHusg RFID
METOK K MUKPOKOHTPOJUIEPY APILYHHO

Boinosnus padory, Bel Oyaere:

ymemn:

- IPUMEHSATh CTaHIAPTHBIE AITOPUTMBI B COOTBETCTBYIOLIUX 001ACTSX;

- IPUMEHSATH BEIOPAHHBIE S3BIKM MPOTPAMMHUPOBAHUS JJIs1 HAMCAHMSI TPOrPAaMMHOTO KOJIa;

- UCT0JIb30BATh BBIOPAHHYIO CpeAY IMPOrpaMMHUpPOBaHMS;

- UCTOJIb30BATh BO3MOXXHOCTH UMEIOILEHCS TEXHUYECKON W/UITH IPOIPaMMHON apXUTEKTYphI;

- IPUMEHATh COBPEMEHHBIE KOMIMIATOPHI, OTJIAYUKNA U ONTUMHU3AaTOPBI IPOTPAMMHOTO KO/1a

- IPUMEHATh METO/Ibl ¥ IPHUEMBI OTJIAJAKH IPOIPAMMHOI0 KOJIa;

- BBISIBJIATH OUIMOKH B TIPOTPaMMHOM KOJIE;

- coOuoaTh MpoOLENypy YCTAaHOBKM IPUKIIAJHOTO IPOrpaMMHOr0 OOEClEeYeHHs B COOTBETCTBUM C
TpeOOBaHUSMHU OpPraHU3alUN- IIPOU3BOIUTEIS,;

- JOKYMEHTUPOBATh IPOU3BEICHHbIC ICHCTBUSA, BBIIBICHHBIE IPOOJIEMBI M CLIOCOOBI X YCTPAHEHUS;

- CO3/1aBaTh pE3€pBHBbIE KOMWUU IPOTrpaMM M JAHHBIX, BBIIOJHATH BOCCTAHOBJIEHHE, OOECIIEYUBATH
L[EJIOCTHOCTh IPOTrPAMMHOI0 IIPOAYKTA U TaHHBIX

- pacro3HaBaTh 3a/1a4y U/WiH MpodaeMy B IpodheCCHOHATFHOM H/HUIU COIUAITBHOM KOHTEKCTE;

- QHAJIM3MPOBATh 3a/1a4y U/UJIH NPOo0JieMy U BBIACIATH €€ COCTaBHbIC YaCTH;

- MCII0JIb30BATh COBPEMEHHOE ITPOTrPAMMHOE 00ECIIEUEHUE;

- IPUMEHATh COBPEMEHHYIO HAYYHYIO MPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;

- TPAMOTHO H3JIaraTh CBOM MBICIU U O(GOPMIIATH JOKYMEHTHI 1O MpO(heCCHOHAIBHOW TeMaTHKE Ha
rOCyJapCTBEHHOM SI3BIKE;

- cOOJIIOIaTh HOPMBI KOJIOTMYECKOM 0€301MacHOCTH;

- II0JIB30BaThCid CPEACTBAMHU MPOPUIAKTHUKU TEPEHANPSDKEHMsI, XapaKTepHbIMU Ul JTAaHHOH
CIEIUAJIbHOCTH;

- IMOHMMAaTh OOLIMM CMBICH YETKO IPOM3HECEHHBIX BbICKa3blBAHUNW HA HW3BECTHBIE TEMBbI
(mpodeccuoHanbHbIe U OBITOBBIE), TOHUMATh TEKCThI HAa 0a30BbIE PO(ECCUOHATIBHBIE TEMBL;

MarepuajbHoe odecneyenue: CtapToBblii Habop s uzydenus Arduino, ITK ¢ TIO Arduino
IDE

Teoperuyeckue cBeieHUs

Nnentuduxanuss OOBEKTOB MPOM3BOAUTCA IO YHHKAIbHOMY LH(PPOBOMY KOAY, KOTOPBIN
CUMTBHIBAETCSI M3 TMAMATH JJIEKTPOHHOW METKH, MPHUKPEIUIsieMOll K OOBEKTY WACHTU(UKAIUH.
CuuThiBaTENbh COACPKHUT B CBOEM COCTAaBE MEPEAATUYMK U AHTEHHY, IOCPEACTBOM KOTOPBIX M3IIy4aeTcs
JJIEKTPOMAarHUTHOE I0JI€ ONpeneIeHHON JacToThl. [lonaBmye B 30Hy NEHCTBUS CUMTHIBAIOLIETO IMOJIA
paaMovyacTOTHbIE METKH «OTBEYAIOT» COOCTBEHHBIM CHUTHAJIOM, COJEPXKALIUM  HH(POPMAIUIO
(MIeHTU(UKAMOHHBIH HOMEp TOBapa, IMOJIb30BAaTEIbCKUE JaHHbIE M T. A.). CUrHal yIaBJIMBaeTCs
AQHTEHHOW cuuThIBaTens, HH(oOpmanus pacliupoBbIBAETCS U NEPENacTcsl B KOMIBIOTEp IS
o0pabotku. [Togasnsromiee 60IBIIMHCTBO COBPEMEHHBIX crcTeM KOHTpos noctyna (CK/I) ucnons3yer
B KaueCTBE CPEJCTB J0CTyNa WACHTH(UKATOPHI, paboTatomue Ha yactore 125 k['11. D10 mpoxcumutu-
KapThl JOCTyMA (TOJIBKO YTEHHUE), CAMBIMU PacpOCTPaHEHHBIMU ABISAIOTCS KapThl EM-Marin, a Taxxke
HID, Indala. Kaptbel sTOro crangapra SBISIOTCS YAOOHBIM CpPEICTBOM OTKpBIBaHUS JBEeped u
TypHHKeTOB. Ho He Gosee. OTu KapThl HE 001aJal0T HUKAKOM 3alMIEHHOCTBIO, JIETKO KOMUPYIOTCS U
MOJIIENIBIBAIOTCS M, COOTBETCTBEHHO, HUYETO HE JAI0T JJIs 3alUThl 00bEKTa OT HECAaHKIIMOHUPOBAHHOTO
POHUKHOBEHHUS.

Hacrosmryro 3amury oT KONMMPOBAHUS M MOJJEIKHA 00eCreynBarOT Takue HACHTU(UKATOPHI, B
Yyurax KOTOPBIX peau30oBaHa Kpunrtorpaduyeckas 3amuTra. ITO OCCKOHTAKTHBIE CMapT-KapThl,
paboratoure Ha yactote 13,56 MI'n, HamOosiee pacnpoCTpaHEHHBIMH M3 HUX SBISIOTCS KapThl
Mifare®. B xaprax 3TUX CTaHIapTOB KPUIITO3ALIUTAa OPraHU30BaHA HA BHICOKOM YPOBHE, M IOJJENKA
TaKHUX KapT MPaKTUYECKH HEBO3MOXKHA.

IIpakTH4yeckoe 3a1aHue
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B sTom aKcriepuMenTe MBI IOKaxeM, Kak miata Arduino monydaet goctyn kK ganHbiM RFID-kapt
u OpenokoB Mifare ¢ momomrsio RFID-cunteiBarens RC522C.

HeoOxoauMple KOMIOHEHTHI:

* kouTpoiuiep Arduino UNO R3;

* [1aTa JIsl MPOTOTUIIMPOBAHUS;

e RFID-cunteiBaTens RC522;

* OpernoK;

* KapTa;

* IPOBO/IA Marna-narna.

Pannouacrornas unentudukanus (RFID) — 3To TexHOIOTHS aBTOMAaTHYECKON O€CKOHTAKTHOM
uacHTH()HUKAIMT 00BEKTOB IIPH MOMOIIY PAIMOYACTOTHOTO KaHaa cBs3u. basosas cucrema RFID
COCTOUT H3:

* PaIMOYaCTOTHOW METKH;

* cunuThIBaTess nHGopmaluu (puaepa);

* KOMIBbIOTEpa [Tt 00paboTKH HHpOPMALIUK.

Moayns RC522 — RFID-monyns 13,56 MI'm ¢ SPI-untepdeiicom (puc.10). B xomriekre k
monyito uayt 2 RFID-meTku — B Bujie KapThl U Opesoka.

OcHOBHBIE XapaKTEPUCTUKH:

* ocHoBaH Ha Mukpocxeme MFRC522;

* HanpsbKeHue nutanus: 3,3 B;

* oTpedIIsieMblid TOK: 13—-26 MA;

* pabouas yacroTa: 13,56 MI'1i;

* NaabHOCTH cuMThiBaHUg: 0~60 MM;

» unrepdeiic: SPI, makcumanpHas ckopocTs nepeaauu 10 Mbut/c;

* pazmep: 40x60 mm;

* yreHue U 3anucb RFID-meTok.

Pucynok 10

Cxema nojkiroueHust MoayJis K riare Arduino nmokasana Ha puc. 11.

HamuimeM ckeTd cuumThIBaHWUS C KapThl M BbIBOAA B mocienoBarenbHbl mopT Arduino UID
(yHukanbHbelii uaeHTH(UKanuoHHbld HOoMep) RFID-metku (kaptel unm Openoka). [lpu Hamucanum
ckeTya OymeM wucmonb3oBath OuOmmoreky MFRC522  (https://github.com/miguelbalboa/rfid).
CoaepxuMoe CKeTua MoKa3aHo B JIUCTUHTE 2.1.

ITopsII0K MOAKITFOYEHHUS:

1. [Tonkmouaem moaynu RFID-cuuteiBatens RC522 k mnate Arduino mo cxeme Ha puc. 11.

2. 3arpyxaem B Ttuiaty Arduino cketd w3 smctudHra 28.1. OTKpbIBaéM MOHHUTOP
MOCJIEI0BATEIBLHOTO TTOPTA.

3. [logHOCHM METKY (KapTy WU OpENOK) K CUMTHIBATEIIO W BUJUM BBIBOJ B IMOCJIEI0BATEIbHBIN
nopT AanHbIX MeTku UID u tun (puc. 12).

14



Metkun Mirafe mo3BoJsIOT 3amuchiBaTh Ha HUX HWHMoOpmamuio. B ciemyromem ckerdye Mbl
OpraHW3yeM Ha KapTe CUYETYMK, KOTOPBIA OyaeT WHKPEMEHTHUPOBATHCS MPHU TOJHECECHUH KapThl K
cuuThIBaTeNn0. B mocinegoBaTenbHBIM TOPT OyaeM BBIBOAWTH ToKa3zaHus cuertynka (Puc.13).
CoaepxuMoe CKeTua MoKa3aHo B JIMCTUHTE 2.2.

Pucynok 11

'
Jdev/ttyACMO (Arduino Uno) “ fevLEy rduina Uno

| Pata for count 4:
01 14

ard UID: D9 FA 90 55 ;Sltl;'::lj;:fzsun again using key B
PICC type: MIFARE 1KB Writing data St Hlock & o
ard UID: 31 77 DE OE 0115
PICC type: MIFARE 1KB Fard UID: 09 FA 0 S5
Card UID: D9 FA 90 53 Puthenticating using key v
PICC ‘type: MIFARE 1KB Reading data from hlock 4 ...
ard UID: 31 77 DE OF Pata for count 4:
PICC type: MIFARE 1KB

foun11=258

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

Card UID: D9 FA 20 55

PICC type: MIFARE 1KB
PI/ICYHOK 12 puthenticating using key A. ..
Reading data from block 4 ...
PData for count 4:
01 032

Fountl=259

puthenticating again using key B. ..
jriting data into block 4 ..

01 04

B AsTOonpokpyTka

Pucynok 13
dopma npeacTraBJieHus pe3yJbTara:
Otuert o paboTe JOIKEH COIEePIKaTh:
a) HaMMEHOBaHHE PaOOTHI U IEJIb PAOOTHI;
0) cxeMbl OJKIIIOYEHHS YCTPOICTB BBOI-BBIBO/IA;
B) BBIBOJBI 1O paboOTeE.
Kpurepun onenkn:
OrneHka «OTJIIMYHOY CTABUTCSI, €CJIM 3a/IaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.
O1eHKa «XOpOIIIO» CTAaBUTCSI, €CIIU JIOMYyIleHa OJHA WU JIBE€ OIIMOKH, PUBEAIINE K
HENPaBUJILHOMY pe3yJbTary.
OreHKa «yJI0BJIETBOPUTEIBHOY CTABUTCS, €CJIM MPUBEACHO HEMIOJIHOE BHIIOIHEHHUE 3aJJaHHUs.
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Onenka «HCYAOBJIICTBOPUTECIILHO» CTABUTCS, €CJIXU 3aJaHUEC HEC BBIIIOJHCHO.

Tema 3.4. latunku u cencopbl MHTEpHETA Bemiei
JlabopaTopHoe 3ansiTne Ne36.
IMoak/Il0ueHNe U IPOrpaMMUpPOBaHUe HM(POBOIo AaTUYUKA ABUKEHHUS

Leapb padoThl: HAYYUTHCS MOAKIIOYATH U IPOrPAMMHUPOBATH YCTPOKWCTBA BBOJA /BBIBO/IA K
MUKPOKOHTPOJUIEPY APAYHHO

Boinosinus pa6ory, Bel Oynere:

ymemy:
- IPUMEHSTH CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTAX;
- IPUMEHSTH BBIOPAHHBIC SI3BIKHM MPOTPAMMHPOBAHUS JIJIsl HAITMCAHUS ITPOTPAMMHOTO KOJIa;
- MCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- UCTIOJIH30BATh BO3MOKHOCTH UMEIOILEHCS TEXHUYECKOH W/UIH MTPOrPaMMHOM apXUTEKTYPHI;
- IPUMEHSATH COBPEMEHHbIE KOMITUIIATOPHI, OTJIAUUKHU U ONITUMU3ATOPBI IPOTPaMMHOI0 KOJa
- IPUMEHSATH METO/BI ¥ IPUEMBI OTIIAJKH TIPOTPAMMHOTO KOJIa;
- BBISIBJISITH OLUIMOKH B POTPAMMHOM KOJIE;
- coOmronaTh MPOUEaypy YCTAHOBKH IPHKIAIHOTO MPOTPAMMHOIO OOECIICUCHHUsT B COOTBETCTBHH C
TpeOOBaHUSIMU OpPTaHU3AIMH- TPOU3BOIUTEIIS;
- TOKYMEHTHUPOBATh MTPOU3BEICHHBIC ICHCTBUS, BBISBICHHBIC IPOOJIEMBI M CITIOCOOBI UX YCTPAHCHHUS;
- CO3/1aBaTh pE3epBHBIC KOMHUU MPOTPaMM M AAHHBIX, BBIMOJHATH BOCCTAHOBJICHHE, O0ECIIEYUBATH
[EJIOCTHOCTh IPOTPaMMHOTO MPOTYKTa U JAaHHBIX
- pacro3HaBaTth 3a/1a4y U/WiH npodiaemMy B IpoheCCHOHATFHOM U/UIIN COIUAIIBHOM KOHTEKCTE;
- aHATM3UPOBATH 3319y /WM IPOOJIEMY U BBIICIISTH €€ COCTaBHBIC YaCTH;
- HCTIOJIb30BaTh COBPEMEHHOE MPOTrPaMMHOE O0eCTIeUeHUE;
- IPUMEHSTH COBPEMECHHYIO HAYUYHYIO MPOPECCHOHATHHYIO TEPMHHOIOTHIO;
- TPAaMOTHO H3JIaraThb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO Mpo(eccHOHANbHON TeMaTHKe Ha
rOCYIapCTBEHHOM SI3BIKE;
- cOOI01aTh HOPMBI IKOJIOTUYECKOM O€30MacHOCTH;
- TONB30BAThCS CPEACTBAMH MPOQPWIAKTHKH TICPEHANPSDKECHUS, XapaKTEePHBIMU IS JaHHOU
CHEIUABHOCTH;
- TIOHMMAaTh OOIMA CMBICT YETKO TIPOM3HECEHHBIX BBICKA3bIBAHUW HA W3BECTHBIC TEMBI
(mpodeccroHanbHbIE U OBITOBBIE), TOHUMATh TEKCTHI HAa 6a30BbIE TPOGECCUOHATFHBIC TEMBL

MarepuanbHoe obecnedenne: CtapToBbiii Habop s u3ydenus Arduino, ITK ¢ IO Arduino
IDE

Teoperuyeckue cBeieHUs

B nannoit pabore OyAeT HCIONB30BaH MOJYJb, TMO3BOJSIONIMNA OTCICKHBATH JIBIDKCHHE —
nuposnekTpuueckuit nHppakpacusiii (PIR) natuuk nuxenns HC-SR501 (Puc.14). Yame Bcero oH
UCTIONB3YEeTCS B YCTPOMCTBAX, MPEAHA3HAYCHHBIX IS YIIPABJICHUS OCBEIICHHEM, U JUIS STOTO MOXKET
UCIOJIb30BaThCSl  BKYINE C JAaTYMKOM OCBEIIEHHOCTH. DTOT MOAYJIb HEOOJBIIOW IO pa3Mepam,
noTpeOIIsieT Ml TOK M OYSHB MTPOCTON B MCIIOJIB30BAHIH, OJIaroiapst 4eMy ero MOKHO MCTIOIh30BaTh
U B YCTPOUCTBAX C aBTOHOMHBIM MMUTAHUEM.
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Pucynok 14

XapaKTEPUCTUKHU JTaTYUKA!

[Iupoxwmii muana3oH padoyero HanpsokeHus: 4,5 — 20 B mocTostHHOTO TOKa;

[ToTpebnsemplit TOK TOKOs: =50 MKA;

Hanpspkenue Ha Beixoge: 3.3 B;

Pabouas Temneparypa: ot -15° C mo 70° C;

Pasmepsr: 32*24 mm;

JIBa pexuma paboThI;

MakcumanbHblid yron oOHapyxenus — 110°;

MakcumanbHasi nuctanius cpabarbiBanus — ot 3 1o 7 M (perynupyercs); [lpu Temneparype
6omee 30° C 310 paccTosIHHE MOKET YMEHbBIIATHCS.

Ha monyns ycranoBnena nuH3a @penens, xoropas (QokycupyeT MH(paKpacHble CHUTHAJIBI Ha
UPOdJICKTPpUUEeCKHi naTdyuk mox HasBanueM 500BP. [laruuk naseiBaercs PIR (Passive Infra-Red).
[laccuBHBIf OH MOTOMY, 4TO JUIsi OOHApPYKEHUS JBMJKEHUS HE HCIHOJB3YyeTCsl Kakasi-Iuoo
JIOTIOJTHUTENIbHAS SHEPT U, KPOME TOM, UTO UCIYCKAETCSI CAMUMH OOBEKTaMHU.

500BP cocTouT W3 ABYX YYBCTBHTEIBHBIX DJEMEHTOB. YIIPABIAIOMIAs MHKPOCXEMa MOJYJIS
PETUCTPUPYET H3MEHEHHUS] CHUTHAJIOB OT OOOMX DSJIEMEHTOB M II0 XapakTepy HUX HW3MEHEHUs
0OHapyXHUBAaET IBUKEHUE 00BEKTOB, HCITYCKAIOIINX HH(PPAKPACHBIE CUTHANIBI (KUBBIX OPIraHU3MOB).

Monyns HC-SR501 umeer 3 BbiBojA:

[Muranue (VCC);

3emitst (GND);

Beixon 3v3 (OUT).

Cpa3zy mnocine nojauu NUTaHUSI HECKOJIBKO CEKYHJI MOIYyJb OylneT KanuOpoBaThCs, B 3TO BpeMs
BO3MOXHBI JIO)KHBIE cpabaTeiBaHus. [IpumMepHO yepe3 MUHYTY OH MepenéT B pexxum oxuganus. [lpu
cpabaThIBaHUM JAaTUMKA HA BBIXOJI€ MOSIBIISIETCA JIOTHYECKasi €MUHUIA, HallpshKeHre — 3.3 BoJbTa.

M3MeHeHHs 3TOro curHajga 3aBUCAT OT BBIOpPAHHOTO pekuMa paboTel. OH MEHseTCs epeMbIUKON
(orMedena Ha GOTO ¢ MOANUCAMHU KakoW pexum Oyner BbiOpaH). Ecnu BeIOpan H— npu HecKoIbKHX
cpabaThIBaHUAX MOJPSJ HA BbIXOJE JaT4yMKa OCTAa&Tcs BBICOKHHM ypoBeHb, mpu L— g kaxmaoro
cpabarpiBanms OyAET MOJaH CBOM UMITYJIBC.

Takxke Ha caMOM MOJyJ€ MOXHO HaWTH JiBa IEPEMEHHBIX PE3UCTOPA, PErYIMPYIOIINX
JIMCTaHIUIO OOHapyxeHus amxenus (Distance Adjust) u Bpems, B TeueHHe KOTOPOTO HA BBIXOjIE OyaeT
norndeckas exaumnuna (Delay Time Adjust). [lucranums perynupyercs B mpeaenax 3 — 7 METpOB,
3agepxkka ot 5 10 300 cexyH.

W emé nemHoro o ero ocobennoctsax. Ilpu pabore ¢ naTuukom creayer u30erarb HCTOUHUKOB
CBETa W TeIlIa, 3aKpBIBAIOIIMX IMOBEPXHOCTh OOBEKTHBAa MoAaynsd. Berep Takke MOXKeT co3/laBaTh
noMexu. Ha GosbIieM paccTosIHUM AaTYUK 00Jiee YyBCTBUTEIICH.

IIpakTH4yeckoe 3a1aHue

Heo0x011Mble KOMITOHEHTBI:
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*» koHTposuiep Arduino UNO R3;

* IaTa JUIsl IPOTOTUIIHUPOBAHUS;

* Moayns HC-SR501;

* 3 cBETOAMO/1A;

* 3 pe3ucropa (OpaHKEeBBIM-OPAHKEBBIM-KOPUIHEBBIN);
* IPOBO/Ia Mara-nara.

CobepuTe cxeMy, MpeICTaBICHHYIO Ha puC. 15.

"
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Pucynok 15.
3arpykaem ckeTd U3 juctuHra 3.1 B koutposuiep Arduino. Ilpu BKIItOUeHHH 3aropUTCst KpacHbIN
CBETOAMO/, KOTOPbI CUTHAJIM3UPYET O MOJArOTOBKE JaTyuka (roput 1 Munyty). Ilo ucTedeHnn MUHYTHI
3aropHUTCs KENTHIH CBETOINO]T , @ KPACHBIN MOTACHET, 3TO 03HAYAET YTO, TATYUK TOTOB K OOHAPYKEHUIO
nBkeHus. Kak Tonbko MaTuMK OOHApYKUT IBM)KEHUE IBMIKEHHE, 3arOPUTCS 3€JEeHbI CBETOAMON,
KOTOPBIi OyJIeT CBETUTCS B TEUCHHUE TPEX CEKYH/I.
®opma npeacTaBieHus pe3yabTara:
Otuyet no paboTe JOJKEH COIePKaTh:
a) HauMeHOBaHHe padOoThI U 1IeNb pabOTHI;
0) cxeMbl IOAKIIOYEHHS YCTPOMCTB BBOI-BBIBO/IA;
B) BBIBOJIbI IO paboTe.
Kpurtepuu onenku:
OrneHka «OTJIMYHO» CTABUTCS, €CIIH 3a/IJaHHE BBIMOJIHEHO BEPHO U MOJTHOCTHIO.
Or1eHKa «XOPOIIIOY» CTABUTCS, €CITU JIOIYIIIEHA O/THA WIIK JIBE OIINOKH, TIPUBEIIINE K
HENpaBUWIbHOMY pe3yJbTary.
OreHKa «yI0BJIETBOPUTEIBHOY CTABUTCS, €CIIM MIPUBEJICHO HETIOJTHOE BHIITOIHEHHE 3aIaHNS.

JlabopaTopHnoe 3ansitue Ne 37
IMoaka0ueHne U MPOrpaMMHPOBaHUE TATYHKA TEMIEPATYPbI H BJIAKHOCTH
(KJIMMAaTKOHTPOJIb)

es» padoThI: HAYYINUTHCS MOAKIIOYATH U MPOTPAMMHPOBATH JATYHK TEMIIEPATYpPhl H BIaKHOCTH
K MHKPOKOHTPOJUIEpY ApAYHHO

Boinosnus padory, Bel Oyaere:

ymemy:
- IPUMEHSTH CTAaHJIAPTHBIC AITOPUTMBI B COOTBETCTBYIOIUX 001aCTSIX;
- IPUMEHSATH BHIOPAHHBIE S3bIKM MPOTPAMMHUPOBAHUS Il HAIMCAHUSI TPOrPaMMHOTO KOJIa;
- UCTIOJIH30BATh BRIOPAHHYIO CPEAy MPOTrPaMMHUPOBAHYIS,
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- UCTOJIb30BATh BO3MOXKHOCTH UMEIOILEHCS TEXHUYECKON W/UITH IPOrPaMMHOM apXUTEKTYPBI;

- IPUMEHATH COBPEMEHHbBIE KOMIMIATOPHI, OTJIAYUKN U ONTUMHU3AaTOPBI IPOTPAMMHOTO KO/1a

- IPUMEHATh METO/Ibl ¥ IPHUEMBI OTJIAJAKH IPOrPaMMHOI0 KOJIa;

- BBISIBJIATH OUIMOKM B IPOTPaMMHOM KOJIE;

- coOuoaTh MpOLENypy YCTAaHOBKM HPUKIIAJHOTO IMPOrpaMMHOr0 OOECeYeHHs B COOTBETCTBHM C
TpeOOBaHUSMHU OpPraHU3alUU- IIPOU3BOIUTEIS,;

- JOKYMEHTUPOBATh IPOU3BEICHHbIC ICHCTBUSA, BBIIBICHHBIE IPOOJIEMBI M CIOCOOBI X YCTPAHEHUS;

- CO37aBaTh pE3EpBHBIC KOMUHM MPOTPaMM U JAHHBIX, BBIIOJHATH BOCCTAHOBJIGHHE, O00ECIICUHMBATH
LIEJIOCTHOCTh IIPOTrPAMMHOI0 IIPOAYKTA U IaHHBIX

- pacno3HaBath 3ajjauy u/uiy npodiaeMy B pohecCHOHAIEHOM H/WIIN COLMAIbHOM KOHTEKCTE;

- aHAJIM3MPOBATh 3a/1a4y W/UJIH MIPOOJIEMY H BBIICTATH €€ COCTaBHBIC YaCTH;

- UCTOJIb30BATh COBPEMEHHOE IPOrPaMMHOE 00eCIIeUeHHE;

- IPUMEHATH COBPEMEHHYIO HAYYHYIO MPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;

- TPAMOTHO H3JlaraTh CBOM MBICIU U OQOPMIIATH JOKYMEHTBHI IO NMPO(EeCCHOHAIBHOW TeMaTHKe Ha
rOCy/1apCTBEHHOM $I3bIKE;

- co0JII01aTh HOPMBI SKOJIOTHYECKOM 0€301MacHOCTH;

- TIONB30BAThCA CPEIACTBAMHU TNPOPHIAKTHKH TEPEHANPSDKEHHS, XapakTepHBIMU ISl JTAHHOMN
CHELUaTbHOCTH;

- TOHUMATh OONIMI CMBICT YETKO IPOM3HECCHHBIX BBICKA3bIBAHWH HA W3BECTHBIE TEMBI
(npodeccroHanbHbIC B OBITOBBIC), TOHUMATh TEKCTHI HA 0a30BbIC MTPOPECCUOHATBHBIC TEMBI,

MarepuanbHoe odecnedenne: CrapToBblii Habop i u3ydenus Arduino, ITIK ¢ 1O Arduino
IDE

TeopeTuveckue cBeieHUs

JlaTuuky SIBISIIOTCS OCHOBOM mro6oro "ymHoro" noma. He3aBUCHMMO OT MHIMBHUAYaJbHBIX
TpeOOBaHUIl W MepeuHs 3a7ady, KOTOpble AODKHA peniarb CUCTEMa B LEJIOM, MMEHHO JaT4UKU
o0ecrneynBarOT HEOOXOAUMYIO CTENEeHb aBTOMAaTH3allMK M MEPeJaroT JPYTUM YCTPOWCTBAM CHUTHAT O
HEOOXOIMMOCTH BKJIFOUEHUS MITH BBIKIIOUEHUS B ONPEICIICHHBII MOMEHT. [IpaBMIIbHBIN BEIOOp JaHHBIX
IprOOPOB CTAHOBUTCS OCHOBOM pabOTOCIOCOOHOCTH M (DYHKIIMOHAILHOCTH "yMHOTO" ToMa.

B noBcenHeBHON >KM3HM BJIaKHOCTh BBICTYAeT HEMAJOBa)KHBIM IapaMeTpoM, OT CTENEeHU
BJIKHOCTH BO3/lyXa HEMAJIO 3aBUCHUT Hallle caMo4yyBcTBUE. OCOOEHHO YyBCTBUTENBHBIMU K BIQXKHOCTH
ABIIIIOTCS METE03aBUCHMBIE JIIOJIM, a TaKXe JIIOAM, CTpajarollue THIEePTOHUYECKON Oo0se3HbIO,
OpOHXMaNbHON acTMOM, 3a0o0JeBaHMAMHU CepJeuHO-cocyaAucTol cucteMsl. Ilpu BbIcOKOH cyxocTu
BO3/yXa Ja)K€ 3/J0pPOBbIE JIIOJAM OLIYHIAIOT AUCKOM(OPT, COHIUBOCTb, 3y U pa3ApaxKeHHe KO>KHbBIX
NOKpoBOB. YacTo cyxoi BO3AyX MOXET CIPOBOLUPOBATH 3a00JE€BaHMS JAbIXAaTEIBHOW CHCTEMBI,
HaunHasg ¢ OP3 u OPBU, u 3akaHunBas gake THEBMOHHEH.

Hatunk temnepatypsl U Braxnoctd DHTI11 (puc.16) coctouT u3 AByX 4acTeif — €MKOCTHOTO
JaT4MKa TeMmrepaTypsl U rurpomerpa. [lepBoiii ucnonb3yercs A1 U3MEPEHUs TeMIepaTyphl, BTOPOH —
JUIs BIQXHOCTH Bo3AyXa. Haxondmuiics BHYTpPM 4YMII MOKET BBIINOJHATH aHAJIOTrO-IHU(pOBbIE
npeoOpa3oBaHus U BblJaBaTh LUGPOBOM  CUTHAN, KOTOPBIH  CUMTHIBAETCS  IOCPEJICTBOM
MHUKPOKOHTPOJLIEPA.

B 6onpmmucTBe cmyyaeB DHT11 win DHT22 noctyneH B ABYX BapuaHTax: Kak OTAENbHBIN
JaTYUK B BUJE IJIACTUKOBOIO KOpPIycCa ¢ METAJIMYECKUMH KOHTAKTaMHU WJIM KaK TOTOBBIA MOIYJb C
JATYUKOM M MPUIAHHBIMHU 3JIEMEHTaMu O00BS3KH. BTOpo#l BapumaHT ropasjao Mpolile HCIMoJIb30BaTh B
peaybHBIX MPOEKTaxX M KpaiiHe peKOMEeHAyeTCs A1l HAaYMHAIOIUX.
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Pucynox 16

XapaKTepI/ICTI/IKI/I DHT11:

[Totpebasiemblii Tok — 2,5 MA (MakCUMalIbHOE 3HAUEHUE MPH NPEO0OPA30BAHNH TaHHBIX );

— MH3mepsier BraxHocTh B auanazone oT 20% a0 80%. [lorpentHocTs MOXKET COCTaBIATH A0
5%;

— Ilpumensiercs npu usMepeHnn TemnepaTrypsl B untepBaie ot 0 1o 50 rpagycoB (TOYHOCTh
—2%)

— Tabapurtable pazMepsl: 15,5 MM mmuHa; 12 MM mmpora; 5,5 MM BBICOTA;

— Ilutanue — ot 3 10 5 BounbT;

— OpnHo u3MepeHue B enuHuIly BpeMeHu (cexyHay). To ectb, yactora cocrapiser 1 I'm;

— 4 xoHHekTopa. Mexny cocennumu paccrosinue B 0,1 7.

IIpakTHyeckoe 3a1anue

CobepuTte cxeMy, IpeICTaBICHHYIO Ha pUcyHKe 17.

Omnucanue konrtaktoB DHTI11:

1. Iluranue;

2. BrIBOI maHHEBIX;
3. He ucnons3syercs;
4. 3emust (GND).

KoHTakThl HyMepyroTCsi ClieBa Ha MpaBO, €CIM KOPHYC JaTYMKa HaXOJUTCS Iepe] BaMH CO
CTOPOHBI PEIIETKH, U «HOTHUY» PACIIONOKEHBI BHU3Y. MOJIYJIb JTATYMKA, TO MOAKIIOYeHHe ero Kk Arduino
npenenbHo yrnpornaercs: noakiaodaere VCC k +5B, GND — k 3emie, TpeTuii KOHTaKT — K JTOOOMY
cBOOOTHOMY MHUHY (Hampumep, 2) Ha mate Arduino. Homep nuHa HY>KHO OyJIeT 3aTeM yKa3aTh CKETUe.

Buumanue! Obsizamenvho cobaooatime noispHocms noOKIoueHus. B ciyuae nenpasuivhozco
NOOKNIOYEHUsT Oam4uK NOYmu HeMuHyemo eviiioem u3z cmpos. Kpome moeco, npu HenpasuibHOM
NOOKIIOYEHUU NIAACMUKOBIL KOPNYC OaMYUK OYeHb CUNbHO HA2peemcs U Modxcem 00dicedb 8am pyKu.
byovme enumamenvrul, He moponumecs!

3arpy3ute cketd u3 auctuHra 4.1. [lepen 3amyckoM ckeTya HY»KHO YOEIHUTHCS, YTO YCTaHOBJICHA
OoubnmoTeka NIt paboThl C JaTYMKaMHU BIQKHOCTH M Temmeparypbl. CkayaTh €€ MOXHO 1O CCBUIKE
https://github.com/adafruit/DHT-sensor-library. 3arpy3utcst mamka moj HasBanuem «DHT-sensor-
library-master». Ee HeoOxomumo mepeumenoBath B DHT u mepemectuts B manky libraries, uTo
HaxoauTcs B KopHeBoii manke Arduino IDE.
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Pucynox 17

[Tocie 3arpy3ku CkeT4a W MOJKIIOYCHHS JTaTYMKA, PE3YJIbTaT U3MEPEHUN MOXKHO IMTOCMOTPETH B
OKHE MOHHUTOpa mnopra. Tam OyIyT BBHIBOJUTHCSA 3HAYCHHsS TEMIEpaTyphl U BiIaXHOCTU. Eciaum 4To-TO
MONIIO HE TaK, MPOBEPhTE MPABUIHHOCTH MOIKIIOYCHHS JAaTYUKa, COOTBETCTBHE HOMEpa IMOpTa Ha
wiate Arduino u B ckeTue, HaJIe)KHOCTh KOHTaKTOB.

Ecin Bce paboTaer m IaT4YMK JaeT MOKa3aHUS, MOXKETE MPOBECTH IKCIEpHUMEHTHI. Hampumep,
MOMECTUTh JaT4WK B 0OJee XOJIOAHOE MECTO WM TMOJBIIIATh HA HEro, OTCJIEKUBAas MPU ITOM
u3MeHeHus. Eciu mpu 3amoTeBaHUU YpOBEHBb BIAKHOCTH YBEIWYHBACTCS, 3HAYHMT JATYMK paboTaer
ucnpaBHo. [logyiiTe Ha HErO TOHKON CTPYHKON — BIQXKHOCTh YMEHBIIUTCA U TeMIIepaTypa BEpHETCS B
HOPMY.

dopma npeacTaBJeHus pe3yJbTara:

Otuer no paboTe TOKEH COAEePKATh:

a) HaMMEHOBaHME PaOOTHI U 1EJIb PaOOTHI;
0) cxeMbl MOAKIIOYEHUS YCTPOMCTB BBOI-BHIBOIA;
B) BBIBOJBI 1O paboTe.
Kpurepun onenkn:
Or1ieHKa «OTJIMYHOY CTABUTCS, €CIIH 33/IaHNE BBITOJIHEHO BEPHO W ITOJTHOCTHIO.
Or1eHKa «XOpOIII0Y» CTAaBUTCS, €CIIH JIOMYIIeHa OHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HENPABWIILHOMY Pe3yJIbTary.
OreHKa «yIOBIETBOPUTEIHHO)» CTABUTCS, €CITU MPUBEICHO HETIOJIIHOE BBHIITOIHEHUE 3aJaHHUS.

JlabopaTopHnoe 3ansiTne Ne38.
Ioak0ueHne ¥ NPOrpaMMHUPOBAHHE TEPMETHYHOI0 JATYMKA TeMIIepaTyphbl Il BJIaKHOM
cpensbl

Leapb padoThl: HAYYUTHCS MOAKIOYATH U IPOrPaMMUPOBATh T€PMETHUHBIN TaTUUK
TEMIEPATYPbl K MUKPOKOHTpOJIEPY AplyHHO

Boinosinus pa6ory, Bel Oynere:

ymemy:
- IPUMEHSTH CTaHJapTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTIX;
- IPUMEHSATH BHIOPaHHBIE S3bIKM MPOTPAMMHUPOBAHUS Il HAIMCAHUSI TPOrPaMMHOTO KOJIa;
- MCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- UCTIOJIb30BATh BO3MOKHOCTH UMEIOIEHCS TEXHUYECKOH U/UIH MTPOrpaMMHOI apXUTEKTYpBI;
- IPUMEHSTh COBPEMEHHbBIE KOMITUIIATOPHI, OTJIAJUUKHU U ONTUMU3ATOPBI IPOTPaMMHOTO KOJa
- IPUMEHSATh METO/IbI U IPHUEMBI OTJIQJAKH IPOIPAMMHOI0 KOJIa;
- BBISIBJISITH OLIMOKH B IPOTPAaMMHOM KOJIE;
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- co0mrofaTh MpoLeaypy YCTaHOBKM MPHUKIAJHOTO MPOTPAMMHOIO OOECHeueHHUsi B COOTBETCTBHH C
TpeOOBAaHUSIMU OPTaHU3AIMH- TTPOU3BOTUTEIIS;
- TOKYMEHTUPOBATh MIPOU3BEICHHBIE IEHCTBUS, BbISBICHHBIE TPOOJIEMBI U CIIOCOOBI UX YCTPAaHEHHUS;
- cO37aBaTh pE3EpBHBIC KOMUH MHPOTpaMM U JAHHBIX, BBIOJIHATH BOCCTAHOBJICHUE, O0ECIECUYHMBATH
LEJIOCTHOCTh IPOrPaMMHOTO MPOJYKTa U JaHHBIX
- pacro3HaBaTh 3a/1a4y U/WiH MpodaeMy B IpoheCCHOHATEHOM U/UIU COITUAIIBHOM KOHTEKCTE;
- aHAJIM3UPOBATH 334y U/WIK IPOOJIEMY U BBIIETSAThH €€ COCTaBHbBIC YaCTH;
- UCTOJIB30BATh COBPEMEHHOE IPOTPaMMHOE 00ECTICUCHHE;
- IPUMEHSATH COBPEMEHHYIO HAYUYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;
- TPAaMOTHO H3JIaraTb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO Mpo(deccHoHalbHON TeMaTHKe Ha
TOCYJapCTBEHHOM SI3BIKE;
- cOOJII01aTh HOPMBI IKOJIOTUYECKOM O€30MacHOCTH;
- TIONB30BATbCA CPEACTBAMHU TMPOPHUIAKTHKH TEPEHANPSDKEHHsI, XapakTepHBIMH JUIsL  JTAHHOH
CHEINAIbHOCTH;
- TOHUMATh OOLIMI CMBICT YETKO MPOM3HECCHHBIX BBICKA3bIBAHWNW HA W3BECTHBIC TEMBbI
(mpodeccroHanbHbIC U OBITOBBIC), TOHUMATh TEKCTHI Ha 0a30BbIC MPOGECCHOHATHHBIC TEMBI;
MarepuanbHoe obecnedenne: CraptoBblii Habop i u3ydenus Arduino, ITIK ¢ 1O Arduino
IDE
TeopeTuyeckue cBeieHUs
Meura KaX10ro 4elIoBeKa - 00ecreyuTh MaKCUMAIIbHBII KOM(OPT U yIOT B cBoeM jaome. 1
NePBBI [Iar Ha MYTH K LEJIH - CO3JaHIe ONITUMAIIbHON TEMITEPATyphl B )KUJIHILE - 3aTOPOAHOM JIOME,
Jade Win KBaptupe. "YMHBINA J0M" BKIIOYAET B ceOsl MOTHOIEHHYIO KIIMMaTHYeCKyto cuctemy. U
HEPBBI [Iar Ha MYTH K 3TOMY — MOJIY4YE€HUE pEalbHBIX TaHHBIX 3HAYCHUS TEMIIEPATYPHI.
Jns u3mepenus TemmepaTypsl "yMHOro" joMa B HaOOp BKIIIOYEH JaT4uK TeMieparypsl R1002
(puc. 11). OTo xopoio u3BecTHbIN HUPPOBOH AaTuuk TemnepaTypsl DS18B20 BonoHenponuiiaeMomMm
KopIryce u3 HepxkaBeiiku. [IpueMyiiecTBa BOJOHEPOHUIIAEMOTO KOPITYCa — BO3MOXXHOCTh U3MEPHUTh
TEMIIepaTypy B HEOJATONPHUSATHOMN ISl MUKPOCXEM CpEJIe: B ITOUBE, HA JOXK/IE HITH 1aXKe B aKBapHyMe.

Pucynok 11

OTOT JNaT4MK TEMIIepaTypbl OCHOBaH Ha mnomyispHod mukpocxeme DS18B20. O mossossier
OTIPEJIETTUTh TEMIIEPATypy OKpyKaroliei cpeasl B nuama3one ot -55°C o +125°C u nonydars JaHHBIE
B BHUJe LUPpoBoro curHaia c 12-OutHeIM paspeuieHreM no 1-Wire mporokosy. DTOT NPOTOKOI
MO3BOJIMT MOAKIIOYUTH OIPOMHOE KOJIMYECTBO TaKUX JATUYMKOB, MCHOJIB3Yys Bcero 1 mudpoBoit mopt
KOHTpOJIIEpa, U BCEro 2 MpoBOJa AJIs BCeX AaTUYMKOB: 3€MJIM U CUTHaina. B aToMm ciydyae mpumeHsiercs
TaK Ha3bIBAEMOE «Iapa3UTHOE IMUTAHHUE», NIPU KOTOPOM JATUMK IOJY4YaeT DHEPTUIO0 NPSAMO C JIMHHUH
curHana. Kaxaplii 1aT4vK UMEET YHUKAJIbHBIM MPOMIMTHIN HA MPOU3BOJICTBE 64-OUTHBIN KO, KOTOPbIi
MOYET UCTOJIb30BATHCS MUKPOKOHTPOJIJIEPOM JJIsi OOIIEHUS ¢ KOHKPETHBIM CEHCOPOM Ha 0O1Iei IInHe.

Hatuuk temneparypsl RIO02 wusroraBiuBaeTrcs ¢ TpeMsl BBIXOJHBIMM KOHTakTamMH (YepHBIA —
GND, kpacusiit — Vdd u Genbrit — Data).

IIpakTH4yeckoe 3a1aHue

B nanHom 3amanuu OyaeT pacCMOTpPEH MOMYJISpHBINA U poBoi aTuuk Temnepatypsl DS18B20,

paboTarommii mo mpotokony 1-Wire, u co3gaanM MpoeKT BHIBOJIA TTOKa3aHMM natunka Ha skpaH JKKU
WH1602.
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Heo6x01MMble KOMIIOHEHTHI:

* kouTpouiep Arduino UNO R3;

* [J1aTa AJs NPOTOTUIIUPOBAHMUS;

e natyuk DS18B20;

* LCD-3kpan WH1602;

* pesuctop 50 Owm;

* noteHuuoMeTp 1 kOm;

* IpOBO/JIa Marna-nana.

* BHEIIHUH OJI0K nuTanus +5 B.

DS18B20 — mudpoBoil TepMOMETp € MpPOrpaMMHUPYEMbIM pazpemeHueM oT 9 mo 12 OuToB,
KoTopoe MoxeT coxpaHaTbcsi B EEPROM-namsatu npubopa. DS18B20 oOmeHuBaeTcst TaHHBIMH IO
muHe 1-Wire 1 mpu 3TOM MOKET ObITh KaK €IMHCTBEHHBIM YCTPOMCTBOM Ha JIMHUM, TaK U paboTaTh B
rpynne. Bee mpoiieccel Ha IMHE yIIPaBISIOTCS HEHTPAIbHBIM MUKPOIIPOLIECCOPOM.

Huanaszon usMmepenuii garauka: ot —55 °C go +125 °C ¢ Tounoctsio 0,5 °C B auanazone ot —10
°C no +85 °C. B nonosmnenue DS18B20 Moxer nuTaThCs HANpPsYKEHUEM JIMHUM JAHHBIX (Tak
Ha3plBa€MOE IMTAaHHE OT MAapa3sUTHOrO HCTOYHMKA) MpPU OTCYTCTBUM BHELIHEr0 HMCTOYHUKA
HaIPSDKEHUS.

Kaxnpii natunk tunma DS18B20 umeer yHuMKanbHbIH 64-OMTHBIA MMOCHEAOBATEIbHBIA KO/,
KOTOPBII TIO3BOJISIET 0OIIATHECS CO MHOKECTBOM JaTunkoB DS18B20, ycTraHOBIIEHHBIX HAa OHOM IIMHE.
[lepsbie 8 6uToB — KO cepuu (st DS18B20 — 28h), 3arem 48 OUTOB YHUKaIbHOTO HOMEPA, U B KOHIIE
8 ouroB CRC-xoma. Takolf mpuHIMI MO3BOJSET HCHOJB30BAaTh OJUH MHUKPOIPOLIECCOP, YTOOBI
KOHTPOJHMPOBAaTh MHOXecTBO naTunkoB DS18B20, pacnpeaeneHHbIX O OOIBIIOMY YYaCTKYy.

B namem skcriepuMeHTe Mbl Oy/eM CUUTHIBATH JaHHBIE ¢ Aartyuka Temneparypbl DS18B20 u
BbIBOAUTh Ha 3kpaH JKKM WHI1602. Cxema noxkmrodeHuss natuvka temrepatypsl DS18B20 u
WH1602 x utare Arduino nmoka3zana Ha puc. 11.
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Pucynok 11

Hns pabotsl ¢ ycrpoiictBamu 1-Wire B Arduino ectb cranmaptHas Oubmmnoreka OneWire.
ConepxuMoe cKeT4da JUIsl YTEHHWsS JIaHHBIX C JaT4YhKa W BBIBOJA Ha dKpaH uHAMKaTopa WH1602
nokazaHo B jmctunre 5.1. ITociemoBaTenbHOCTh JAHHBIX IS YTEHHS JAHHBIX ¢ ycrpoiict 1-Wire
CleayroIas:

1. IIpouseectu RESET u nowuck ycrpoiicTs Ha nuHuu 1-Wire.

2. Boigats koManay 0x44, 4ToObl 3a1TyCTUTh KOHBEPTALIMIO TEMIIEPATYPhI TaTYHKOM.

3. [logoxnate HEe MeHee 750 mc.

4. Beinats komauay 0xBE, uto6sr cuntate O3Y gartunka (IaHHBI O TeMIepaType OyayT B MEPBBIX
IBYX OaiiTax).

ITopsan0K NOAKITIOUECHUS:

1. [Togxkmrouaem gatunk DS18B20 1 WH1602 no cxeme Ha puc. 11.
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2. 3arpyxaem B maTy Arduino cketd u3 auctuHra 5.1.

3. CMOTpUM Ha dKpaHe AUCIUIes TTOKa3aHUs JaTYNKa TeMIIePaTyphlL.

dopma npeacTaBieHus pe3yJbTara:

Otuer 1o paboTe T0JIKEH COAEPKATh:
a) HaMMEHOBaHHE PadOTHI U IEJIb PadOTHI;
0) CXeMbI MOJKIIOUYEHUS YCTPOUCTB BBOA-BBIBO/JIA;
B) BBIBOJBI 11O paboOTeE.

Kpurepun oneHku:

OrneHka «OTJIIMYHOY CTaBUTCSI, €CJIM 3a/IaHUE BBIINOJIHEHO BEPHO U MOJHOCTHIO.
OreHKa «XOpOILI0» CTaBUTCS, €CIIH JIOMYIIeHa OJHA UJIH JIBE OIIMOKH, MPUBEIIINE K
HENPABWIILHOMY Pe3yJIbTary.
OrneHka «yAO0BIETBOPUTEIBHO)» CTABUTCS, €CIIU IPUBEICHO HEMOJIHOE BBIITOJIHEHUE 3aJaHUs.

JlaGoparopHoe 3ansiTue Ne39.

Ioaka04yeHne U MPOrpaMMHPOBaHUeE YJIbTPa3BYKOBOI0 Ja1bHOMepa (IAPKTPOHUK)

Iesb padoThI: HAYUYUTHCS MMOAKIIIOYATH U IPOIPAMMHPOBATH YIbTPa3BYKOBOM JalbHOMED K
MUKpPOKOHTpoJuiepy ApaynuHo Beimosinus padory, Bl Oyaere:

ymemy:
- IPUMEHSTH CTaHJAPTHBIE AITOPUTMBI B COOTBETCTBYIOIIMX 00JIaCTAX;
- IPUMEHSATH BHIOPAHHBIE A3bIKU MIPOTPAMMUPOBAHUS Il HAIMUCAHUSI TPOrPaMMHOI0 KOJ1a;
- MCII0JIb30BATh BEIOPAHHYIO CpeNy MPOrpaMMHUPOBAHUS;
- UCMOJIb30BATh BO3MOXKHOCTH UMEIOILEICS TEXHUYECKON U/UIIH TPOrpaMMHOM apXUTEKTYpBI;
- IPUMEHATH COBPEMEHHBIE KOMIMIATOPHI, OTJIAUUKNA U ONTUMHU3AaTOPBI IPOTPAMMHOTO KO/Ia
- IPUMEHATh METO/Ibl U MPUEMBI OTJIQJAKH POrPaMMHOI0 KOJ1a;
- BBISIBJIATH OUIMOKH B TIPOTPaMMHOM KOJIE;
- coOuroaTh MpOLENypy YCTAaHOBKHM HPUKIIAJHOTO MPOrpaMMHOr0 OOECHeuYeHHsl B COOTBETCTBHM C
TpeOOBaHUSMU OpPTraHU3ALMN- TPOU3BOJUTENS;
- JOKYMEHTUPOBATh IPOU3BEICHHbIE ICHCTBHUS, BBIIBICHHBIE IPOOIEMbI U CIIOCOOBI X YCTPAHEHUS;
- CO3/1aBaTh pE3€pBHBIE KOMWU IMPOTrpaMM M JAHHBIX, BBIIOJHATH BOCCTAHOBJIEHHE, OOECIeYUBATh
[[EJIOCTHOCTh IPOTrPAMMHOI0 IIPOAYKTA U TaHHBIX
- pacrmo3HaBaTh 3a7a4y U/Uiu mpoosaemMy B mpodhecCuOHATFHOM H/WIIH COLMAaTbHOM KOHTEKCTE;
- QHAJIM3MPOBATh 3a/1a4y W/UIHU Po0JIeMy U BBIAEIATH €€ COCTaBHbIE YacTH;
- HCII0JIb30BATh COBPEMEHHOE MTPOTrPAMMHOE 00ECTIeUeHUE;
- IPUMEHATh COBPEMEHHYIO HAYYHYIO MPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;
- TPaMOTHO H3JIaraTb CBOM MBICIH U O(OPMIIATH JOKYMEHTHI MO MPO(ECCHOHATBHON TeMaTHKe Ha
rOCyJapCTBEHHOM SI3BIKE;
- COOJTIOIaTh HOPMBI DKOJIOTMYECKOM 0€301MacHOCTH;
- TOJIb30BaThCAd CPEACTBAMHU TMPOPUIAKTHUKH TEPEHANPSDKEHMsI, XapaKTepHbIMH Ul JTaHHOH
CHEINAIbHOCTH;
- TOHUMAaTh OOLIMM CMBICT YEeTKO IPOM3HECEHHBIX BbHICKa3blBAHUNH HA U3BECTHBIE TEMBbI
(mpodeccuoHanbHbIe U OBITOBBIE), TOHUMATh TEKCTHI HAa 0a30BbI€ MPOPECCHOHATIBHBIE TEMBIL;

MarepuanbHoe obecnedenne: CtaproBblii Habop s u3ydenus Arduino, I1IK ¢ 1O Arduino
IDE

Teoperuyeckue cBeieHUs

VabrpazsykoBoit ganbHomMep HC-SR04 (cm. puc.12) — 3T0 momemnieHHble Ha OJHY IUIATy
OPUEMHHUK M TepelaTyuK YiIbTPa3BYKOBOTO cHrHana. M3mywarenb TeHEpUpPYeT CHTHAN, KOTOPBIM,
OTPa3UBIIUCH OT MPENATCTBUS, MONAJaeT Ha MpUEeMHHK. MI3MepuB Bpems, 3a KOTOpOE CUTHAI MPOXOAUT
70 00beKTa U 00paTHO, MOXKHO OLIEHUTh paccTosHue. Kpome camMux mpueMHHKa W NepefaTyuka, Ha
IIaTe HaXOJUTCS ellle U HeoOXxoaumasi 0OBsizKa, YTOOBI clenaTh paboTy ¢ ATHUM JaTYMKOM MPOCTOHN U
yIOOHOM.
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Pucynok 12
XapakTepuCcTHKH YJIbTPa3ByKoBoro naibHomepa HC-SR04:
- n3MepsieMblid 1uanazoH — oT 2 110 500 cwM;
- TOo4HOCTBL — 0,3 cM;
- yroia o63opa — < 15°;
- HanpspKeHUe nuTanus — 5 B.
Jatuuk umeet 4 BbIBOJIa cTanAapTta 2,54 mMm:
- VCC — nuranue +5 B;
- Trig (T) — BEIBOJ BXOJHOI'O CUTHAJIA,
- Echo (R) — BbIBOJ BEIXOAHOIO CHTHAJIA,
- GND — zems.
[TocnenoBarenbHOCTh ACUCTBHIA TSI MOTYYECHUS JAaHHBIX TaKOBA:
- [0JITacM UMITYJIbC MTPOAOIDKUTEIBLHOCTHIO 10 MKC Ha BbIBOJ TTiQ;
- BHYTPH JalIbHOMEpPa BXOJHON UMIYJIbC IpeodpasyeTcs B 8§ UMIyinbcoB yacToToit 40 k'
Y TIOChUIAETCs BIEpE]] uepes u3iaydareis T,
- oW N0 TPEmsTCTBHs, IOCTaHHBIE MMITYJIbCHl OTPAXAIOTCS U MPUHUMAIOTCA
nprueMHHUKOM R, B pe3ynbpTare moiy4aeM BBIXOJHOM curHai Ha BeiBoze Echo;
- HEIIOCPEICTBEHHO HA CTOPOHE KOHTpOJUIEpa IEPEBOJUM IIOJYYEHHBIM CHTHaJlI B
paccrosinue 1o opmynam:
- IIUpHUHA UMMynbca (MKc) / 58 = aucranuug (cm);
- IMpHuHA uMnyiabsca (Mkc) / 148 = nucraHuus (Jroim).
IIpakTH4yeckoe 3a1anue
B 3agaHuM Hy)XHO TOCTPOUTH 3BYKOBYIO CUTHAJIM3ALIMIO, KOTOpas OyAeT BKIIIOYAThCS MpPH
npubimkeHnu K miaare Arduino Ha paccTOsSHUE MEHbIIe | M, IPU 3TOM MOSBISETCS 3BYKOBOM CHUTHAN
Ha TbE30M3JIydaTelie W HauMHaeT BpamieHue cepBomnpuBoi. Takas MIIC MoxkeT MCHOJIB30BaTHCA,
HanpuMep, U1 IOCTPOEHUS! aBTOMAaTHYECKUX BOPOT.
HeobxonrMble KOMITOHEHTBHI:
- koHTposuiep Arduino UNO R3;
- iara JJisg IpoTOTUIIHPOBAHMS,
- yAbTpa3ByKoBoi aatuuk paccrossaus HC-SR04;
- MbE30M3TyYaTeb;
- pesuctop 100 Owm;
- CEPBOIPHUBO/L;
- IIPOBOAA.
Cxema cOopkH npejcTaBieHa Ha pucyHke 13.
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Pucynoxk 13— Cxema cOopku

IIporpamupoBanue

[Tpu HanucaHuM ckeT4a OyAeM UCIONIb30BaTh ONOIMOTEKY Servo Juist paboThl ¢ CEpBONPUBOJIOM U
o6ubmoteky Ultrasonic aist paboTsl € yIbTPa3BYKOBBIM JTaTYUKOM.

Haruuk Ultrasonic mpuHUMaeT JBa napamerpa: Homepa MMHOB, K KOTOPBIM ITOJKJIIOYEHbI BBIBO/IBI
Trig u Echo.

B skcnepumenTte Oblia co3gaHa 3BYKOBas CUTHaIM3allMs, KoTopas OyneT BKIIOYaTbCs MpU
npubikeHnu K 1uiate Arduino Ha paccrosHue MeHbmie | M. JlaTyuk pasmelmieH Ha KpOHIITEHHE
BPALIAIOIIEroCsl CEPBOIPHUBOAA U KOHTPOJIMPYET MPOCTPAHCTBO ¢ yrioMm o03opa 180°. Eciu marumk
0oOHapyXHBaeT OOBEKT B paauyce 1 M, MOAaeTCs 3BYKOBOW CHUTHAJ Ha MbE30M3IIydaTelb, BpalleHUE
CEpBONPHUBOJIA MPEKPAIIACTCS.

dopma npeacrasiieHus pe3yJbTara:

Otuer 1o paboTe JOIKEH COAEPKaTh:

a) HaMMEHOBaHUWE Pa0OTHI U 1EJTh PAOOTHI;
0) cxeMbl OJKIIIOYEHUS YCTPOICTB BBOA-BBIBO/IA;
B) BBIBOJBI IO paboTe.
Kpurepun onenkn:
OreHkKa «OTJIIMYHOY CTABUTCSI, €CJIM 3a/IaHUE BBIIOJIHEHO BEPHO U MOJIHOCTHIO.
O1eHKa «XOpOIIO» CTAaBUTCS, €CIIU JIOMYILEHa O/IHA WJIU JIBE€ OLIMOKU, IPUBEALINE K
HENPaBUJILHOMY pe3yJbTary.
OrneHka «y0BIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIEHO HETIOIHOE BHIIIOJIHEHNE 3aJaHUSI.

Jladoparopnoe 3ansTue Ned(.
HoakaroyeHne U NPOrpaMMHPOBAHHE AHAJIOTOBOI0 JATYHKA IIyMa

Heanb padoThl: HAYYUTHCS MOAKIOYATH U IPOrPaMMHUPOBATh aHAJIOTOBBINM JaTUMK IIIyMa K
MUKPOKOHTPOJIIEPY APAYHHO

Boinosinus pa6ory, Bel Oynere:

ymemy:
- IPUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIIHUX 06nacmx;
- IPUMEHSTH BBIOPAHHBIE S3BIKH MPOTPAMMHPOBAHUS JIJIs1 HAITMCAHUS ITPOTPaMMHOTO KOJIa;
- MCII0JIb30BaTh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- HCTIOJIb30BaTh BO3MOYKHOCTH UMEIOIIEHCS TEXHUIECKOW W/WUJIH MMPOTPAMMHON apXUTEKTYPHI,
- IPUMCHATHE COBPEMCHHBIC KOMITUJIATOPHI, OTJIaYUKHU U OIITUMU3ATOPBI IIPOIrpaMMHOI'0 KOJa
- IPUMEHSTh METO/IbI ¥ IPUEMBI OTIAJKU IPOTPAMMHOI0 KOJIa;
- BBIABIISTH OIIHMOKY B IporpaMMHOM KOJE,
- coOmrofaTh MpOLEaypy YCTaHOBKHM MPHUKJIAJHOTO MPOTPAMMHOIO OOECHEYeHHs B COOTBETCTBUU C
Tpe6OBaHI/I$IMI/I OopraHru3alr- MIPOU3BOAUTEIIA,
- TOKYMEHTHUPOBATh MPOU3BEICHHBIE IEHCTBUS, BBISIBICHHBIC TPOOJIEMBI U CITOCOOBI UX YCTPAHEHHUS;
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- CO3/1aBaTh pE3epBHBIC KOMWUU TMPOTrpaMM M JAHHBIX, BBIINOJHATH BOCCTAHOBJICHHE, OOECIeYUBATH
[[EJIOCTHOCTh TPOTPAMMHOT0 IIPOAYKTA U JaHHBIX
- pacrmo3HaBaTh 3a7a4y U/Wiu mpodaemMy B MpodhecCHOHATBFHOM H/WITH COIMAaTbHOM KOHTEKCTE;
- QHAJIM3MPOBATh 3a/1a4y W/UJIH MIPOOJIEMY H BBIICTATH €€ COCTaBHBIEC YaCTH;
- HCIIOJIb30BAaTh COBPEMEHHOE IMPOrpaMMHOE O0eCTIeueHuE;
- IPUMEHSATH COBPEMEHHYIO HAYYHYIO MPO(eCcCHOHANBHYIO TEPMUHOJIOTHIO;
- TPAaMOTHO H3JIaraTb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO Mpo(eccHOHAbHON TeMaTHKe Ha
TOCYJapCTBEHHOM SI3BIKE;
- cOOII01aTh HOPMBI IKOJIOTUYECKOM O€30MacHOCTH;
- TOJb30BaThCSl CPEACTBAMHM MPOQPMIAKTUKH TMEPEHANPSDKEHUs, XapaKTEepHBIMU JUIsl  JTaHHOM
CHEUATbHOCTH;
- TOHMMAaTh OOMIMHA CMBICT YETKO TIPOM3HECEHHBIX BbICKAa3bIBAHWNW HAa HW3BECTHBIE TEMBbI
(mpodeccronanbHbie U OBITOBBIC), TOHUMATh TEKCTHI Ha 6a30BbIe MPO(EeCCHOHANIBHBIE TEMBI;
MarepuaiabHoe odecneyenue: CraproBelii Habop mas m3ydenust Arduino, IIK ¢ TIO Arduino
IDE
TeopeTuyeckue cBeleHUs
Harunk 3Byka (Mukpodon) it Arduino u3 miatsel (puc. 14) Ha KOTOPOM CMOHTHUPOBAHBI TIOPTHI
nonkimoueHuss Kk Arduino Nano, ycuiurtenb 3ByKa, MMOJACTPOCYHBIA PE3UCTOP U DIEKTPOHHBIH
MHUKPO(OH, YYBCTBUTEIBHBIH K 3BYKY, TNPUXOAAINIEMY BO BCEX HalpaBlIeHHUAX. PerymsitopoMm
YYBCTBUTEIHLHOCTHU (TIEPEMEHHBIM PE3UCTOPOM) MOXKHO HACTPaWBaTh YyBCTBUTEIHLHOCTH MUKPO(OHA U
BBIOMPATh OT KaKOTO0 YpOBHS IIyma OyneT cpalaTeiBaTh NaTuuK. JlaHHAs Iuiata pacIIupeHus i
Arduino mo3BoJIsSI€T MEPEBECTH 3BYKOBbIE koliebanus B 1udpoBoit curHai. [Ipu konebanuu memMOpaHbI
B MHKpPO(GOHE OT 3BYKOBBIX BOJH, H3MEHSETCI EMKOCTb €ro KOHJIEHCATOpa, BCIEACTBUE YEro
MPOSIBIISICTCS M3MEHEHHE HAIPSHKEHHUS Ha BBIXOJAX JaTuyMKa 3BYKA, COOTBETCTBYIOIIEE 3BYKOBOMY
curnairy. CeHcop cIripaBa Ha KapTHHKE MOKET OTIPABIIATh HU(POBOM U aHAJIOTOBBIM CUTHAI.

Pucynok 14

IIpakTHyeckoe 3a1aHue

[ToaxaroueHue naTyuKa mryma

Heob6xoaumoe obopynoBaHnue:

— mwiara Arduino Uno / Arduino Nano / Arduino Mega;
— MakeTHas IIaTa;

— JIaT4MK 3BYyKa (MUKpO(]OH);

— 1 cBeroaunon u 1 pesuctop 220 Owm;

— TIPOBOJIA «IIalla-Tamnay» u «ana-Mamay.

Jatunk 3ByKa Juisi ApAyHMHO UMEET Ha IIaTe MOMIMUCAHHBIC BBIXOABI (0003HAYEHHE Y KaKJIOTO
IPOM3BOJIUTENS MOXKET OTIMYATHCS), HO MPOOJIeM ¢ MOAKIIOUEHHEM AaT4hKa K ApAYHHO BOSHUKHYTb
He aomkHO. [lutanme matumka mpomsBoauTcs oT SV, Beixon (OUT, S wmm AQ) momkmrouaeTcst K
arobomy anasoroBomy Bxoay Ha Arduino Uno, a Beixox DO kx Pin 2, ecnu TpeOyercss moiydarh
u(poBOM CUTHAI Ha APJIYHHO C JaTYMKa MUKPO(OHAa.
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Pucynok 15

UroObl chenaTh OIYMOMETpP, KOTOpPBIH OyJdeT BKIIOYATh CBETOAOA IO XJIONKY B JIAJOUIH
HE00X0UMO cOOpaTh 3IEKTPUUYECKYIO CXEMY M3 CIEAYIOIIHUX 3JEMEHTOB: CBETOAMOJ C PE3UCTOPOM,
wiata Arduin0o W JaT4MK 3ByKa 7S BKIIIOYEHHUS CBETa CBOMMH pykKaMu. CBETOIMOJ] MOXHO
HNOJKJIIOYNUTh K JII0OOOMY BBIXOAY, B cKeTue Mbl Hcnoib3oBaid Pin 11. Ilocne cOGopku cxemsl,
HOJKJIIOUNTE APJyHHO K KOMIIBIOTEPY U 3arpy3uTe ckety 7.1.

[TporpammMupoBanue:

- crnenudukaTop boolean ucmosb3yercs sk OOBSIBICHUS JIOTUYSCKUX 3HAYCHUN (MCTUHA/JI0XKB )
B fA3bIKE IporpaMmupoBanus C++;

- B cTpouke statuslamp=!statuslamp; Mbl MEHsIEM CTaTyC CBETOAMO/A IIPU XJIOIKE;

- B crpouke if(analogRead(A0)>60) BmecTo 3HaueHuss 60 MOXKHO MOJCTaBUTH JIF000E 3HAYCHHE.
VY3HaliTe nmoka3aHMs JaT4MKa 3BYKa IPU XJIONKE B JIQJAOIIM HAa MOHUTOPE MOpPTa U MOCTABBTE CBOU
3HAYECHHUS B CKETY, MPH HEOOXOAUMOCTH.

®opma npeacTaBieHus pe3yabTara:

Otuyet no paboTe JOJKEH COIePKaTh:

a) HauMeHOBaHHe padOoThI U 1eNb pabOTHI;
0) cxeMbl IOAKIIOYEHHS YCTPOMCTB BBOI-BBIBO/IA;
B) BBIBOJIbI IO paboTe.
Kpurtepuu onenku:
OrneHka «OTJIMYHO» CTABUTCS, €CIIH 3a/laHHE BBIMOJIHEHO BEPHO U MOTHOCTHIO.
Or1eHKa «XOPOIIOY» CTABUTCS, €CITU JIOIYIIIEHA O/IHA WIIK JIBE OIINOKH, TIPUBEIIINE K
HENpaBUWIBHOMY pe3yJIbTary.
OreHKa «yI0BJIETBOPUTEIHEHOY CTABUTCS, €CIIU TPUBEACHO HEMOJIHOE BHIIOJHEHUE 3a/1aHUSI.

Tema 3.8. YMHBII 10M U Topoj
JladoparopHoe 3ansaTue Nedl.
IMoak/Ir0ueHNe U IPOrPaMMHUPOBAHHE YMHOI'O CBeTHJILHUKA

Ieap padoThl: HAYYNTHCS MOAKIOYATH U IPOIrPaMMUPOBATE MOJICUCTEMY KOHTPOJISI OCBEIICHHUS
Ha 6a3ze MK Apaynno

Beinosnus patdory, Bel Oyaere:

ymemy:
- IPUMEHSATH CTAaH/IAPTHBIEC AITOPUTMBI B COOTBETCTBYIOIIUX 001aCTSX;
- IPUMEHSTH BBIOPAHHBIE SA3BIKH POTPAMMHUPOBAHUS /1711 HAITMCAHUS TPOrPaMMHOTO KOJ1a;
- UCTOJIb30BATh BBIOPAHHYIO CpeAy MPOrpaMMHUpPOBAHMS;
- MCII0JIb30BaTh BO3MOKHOCTH UMEIOIIENCsl TEXHUYECKOW H/UITH MPOTpaMMHON apXUTEKTYpPHI;
- IPUMEHATh COBPEMEHHBIE KOMITWIIATOPBI, OTJIAYUKU U ONITUMU3ATOPBI IPOrPaMMHOTO KoJa
- IPUMEHSTh METO/bI ¥ IPUEMBI OTIAJAKU IPOTPAMMHOTO KOJIa;
- BBISIBJISATH OLIMOKU B IPOTPaMMHOM KOJIE;
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- coOuoaTh MPOIENypy YCTAaHOBKH NPUKIAJHOTO MPOTPAMMHOTO OOECTCUeHHsT B COOTBETCTBHH C
TpeOOBAaHUSIMU OPTaHU3AIMH- TTPOU3BOTUTEIIS;

- JOKYMEHTHUPOBATh MMPOU3BEICHHBIC ICHCTBUS, BHISIBJICHHBIC TPOOJIEMBI H CIOCOOBI UX YCTPaHEHUS;

- CO3/1aBaTh PE3EpPBHBIC KOMHUU IPOTPAMM M JAHHBIX, BBITIOJIHSATH BOCCTAHOBJICHHE, OOCCIICUYUBATH
I[EJIOCTHOCTh TIPOTPAMMHOT0 TIPOIYKTA U JIAHHBIX

- pacro3HaBaTh 3a/1a4y U/WiH MpodaeMy B IpoheCCHOHATEHOM U/UIU COITUAIIBHOM KOHTEKCTE;

- aHAJTM3UPOBATH 3a/1a4y H/HJIH MIPOOJIEMY U BBIACISATH €€ COCTaBHBIC YaCTH;

- UCTOJIB30BATh COBPEMEHHOE IPOTPaMMHOE 00ECTICUCHHE;

- IPUMEHSTh COBPEMEHHYIO HAYYHYIO MPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;

- TPaMOTHO H3JIaraTh CBOM MBICIU U OQOPMIIATH JOKYMEHTHI 10 NMPO(ECCHOHAIBHOW TEMaTHKE Ha
TOCY/IapCTBEHHOM SI3BIKE;

- cOOJIFOIaTh HOPMBI SKOJIOTUYECKOH 0€301MacHOCTH;

- TONB30BAThCS CPEACTBAMH MPOQPIIAKTHKN TEPEHANPSDKEHUS, XapaKTEePHBIMU IS JaHHOU
CHEHUATbHOCTH;

- TIOHMMAaTh OOIIMIA CMBICT YETKO TIPOM3HECEHHBIX BBICKA3bIBAHUNW HA W3BECTHBIC TEMBI
(mpodeccroHanbHbIC U OBITOBBIC), TOHUMATh TEKCTHI Ha 6a30BbIC MPOPECCHOHATBHBIC TEMBI;

MarepuaiabHoe odecnedenue: CrapToBbiii HaOop mas u3ydenus Arduino, IIK ¢ TIO Arduino
IDE

Teopernveckue cBeIeHUS

B maHHO# mpakTHYeckod paboTe OyaeT HCIOBb30BAThCS AHAIOTOBBIA JATYHK JUISI U3MEPCHHS
ocBerieHHOCTH — (hoTope3uctop (puc. 16). C ero nmoMoIp0 MOKHO 3KUTaTh U TACHTh OCBEILICHUE, B
3aBUCHUMOCTH OT ypOBHSI OCBCIICHHOCTH.

Pucynok 16.
IIpakTyeckoe 3aganue 1
Heo0xoanMble KOMIIOHEHTHI:
—  koHTpoiurep Arduino UNO R3;

1aTa Juis IPOTOTHITHPOBAHWS,
dboropesuctop;

—  pesuctop 10 kOw;

—  pesuctop 220 OM — 8 MTYK;

—  CBETOJHOJ;

— OpOBOjIa Mama-marna.

PacripoctpanénHOe ncnonib30BaHnue (POTOpE3nCTOpa — M3MEPEHNE OCBEIIEHHOCTH. B TeMHOTE ero
COTMPOTUBIIEHUE JIOBOJILHO Benuko. Korga Ha (oTope3ucTop momagaer CBET, CONMPOTUBICHHE MajacT
MIPOTIOPITMOHAIBHO OCBeMIeHHOCTH. CxeMa moaKiIoueHus GoTtopesncTtopa K Arduino moka3zaHa Ha puc.
17. Jlns u3MepeHus OCBEIEHHOCTH HEOOXOIMMO COOpaTh NENUTENb HAMPsKEHUs, B KOTOPOM BEepXHee
miedo OyzeT npeAcTaBiaeHo POTOPE3UCTOPOM, HIIKHEE — OOBIYHBIM PE3UCTOPOM JOCTATOYHO OOJIBIIIOTO
HoMmuHana. byaem wucmonws3zoBath pesuctop 10 kOMm. CpenHee Tuieyo AENUTENS MOIKIIOYaeM K
anajoroomy Bxoay A0 Arduino.
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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
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Pucynok 17

[Topsimok MOAKIHOYEHHUS:

1. Ioaxmrouaem oTopesucrop mo cxeme Ha puc. 17.

2. 3arpyxaem B miaty Arduino cketd u3 iuctuHra 8.1.

3. Perynupyem pykoii OCBEIIEHHOCTh (POTOPE3UCTOPA U HAOIIOJaeM BBIBOJI B IOCIIEA0BATEIbHBIN
HOPT U3MEHSIOUIMXCS 3HAUYECHUM, 3alIOMUHAEM I10Ka3aHMs NP IOJIHOM OCBEIIEHHOCTH NOMELIEHUS U
IIPU [1OJIHOM MEPEKPBIBAHUU CBETOBOT'O ITOTOKA.

IIpakTH4eckoe 3aganue 2

CozlagM MHAMKATOP OCBELIEHHOCTH C IOMOIIbIO CBETOJIMOJHOIO psiia U3 8 CBETOAMOOB.
KonuyectBo ropsmmx CBETOAMONOB NPONOPLUOHATIBHO TeKyled ocsemeHHOCTH. Cobupaem
CBETOJIMO/IbI 110 CXEME Ha puc. 18, ncrosb3ys orpaHUUUTENbHbIE PE3UCTOPbI HOMUHAIOM 220 OM.
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Pucynok 18

[Topsiiok moKIFOYEHUS:

1. [ToxkimouaeM GOTOPE3UCTOP U CBETOIUOJIBI TI0 CXeMe Ha puc. 18.

2. 3arpyxaem B miaty Arduino ckerd u3 JIMCTUHTA 8.2.

3. PerynupyemM pykoii OCBEUIEHHOCTh (POTOPE3NCTOPa U TIO KOJIUYECTBY TOPSAIINX CBETOIUOJIOB
ompeensieM TeKYIUH ypOBEHb OCBEIIEHHOCTH (puc. 18).

HwxHuil ¥ BepxXHHI MNpenenbl OCBEIMICHHOCTH MBI OepeM M3 3allOMHEHHBIX 3HAUYCHUU TpH
MPOBEACHUU HKCIIEPUMEHTa MO TpeapiaymeMy cketay (mctuar 18.1). Tlpomexyrounoe 3HaueHue
OCBEILIEHHOCTH MBI MacmTabupyeM Ha 8 3HaueHud (8 CBETOAMOIOB) U 3aKHraeM KOJIUYECTBO
CBETOMO/IOB TPOTIOPIIMOHATBHOE 3HAYCHUIO MEXK Ty HIDKHEH M BEpXHEH IrpaHUIIaMHU.

®opma npeacTaBieHus pe3yJbTarTa:

Otuet mo paboTe JOKEH COePKaTh:

a) HaMMEHOBaHUE pabOTHI U e PaOOTHI;
0) CXEMBI MOJKIIOUYCHUS YCTPOUCTB BBOI-BBIBOIA;
B) BBIBOJIBI IO paboTe.

Kpurepuu onenku:
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OrneHkKa «OTJIIMYHOY CTaBUTCSI, €CJIM 3a/IaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.

Or1eHKa «XOpOIII0Y» CTAaBUTCS, €CIIHU JIOMYIIeHA OHA UJIH JIBE OIINOKH, IPUBEIIINE K
HENPaBUWJILHOMY pe3yJbTary.

OLieHKa «yI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU MPUBEACHO HETIOIHOE BBITOJIHEHHUE 3aJaHusl.

JlaGoparopHoe 3ansiTue Ne42.
IToakJIr0YeHNe M IPOrpaMMHUPOBAHUE JaTYHKA BJIAKHOCTH MOYBBI

Heab pabdoThbl: HayyuThcs MOAKIIOYATh W IMPOrPaMMMPOBATH JATYMK BJIAKHOCTH IIOYBBI K
MHUKPOKOHTPOJUIEpY ApAYHHO

Boinosinus pa6ory, Bel Oynere:

ymemy:

- IPUMEHSTH CTAaHJIAPTHBIC AITOPUTMBI B COOTBETCTBYIOIIUX 001aCTSX;

- IPUMEHSATH BBIOPAHHBIE A3bIKU POrPaAMMHUPOBAHUS JJIs HAMCAHUsI TPOrPaMMHOTO KOJa;

- UCTIOJIH30BATh BRIOPAHHYIO CPEAY MPOrPaMMHUPOBAHHS;

- UCTOJIb30BATh BO3MOXXHOCTH UMEIOILEHCS TEXHUYECKON W/UITM IPOTrPaMMHON apXUTEKTYpPhI;

- IPUMEHSATh COBPEMEHHbBIE KOMITWIIATOPBI, OTJIAJUUKH U ONTUMU3ATOPBI IPOTPaMMHOI0 KOJa

- IPUMEHATh METO/Ibl U MPHUEMBI OTJIJAKH IPOrPAMMHOI0 KOJIa;

- BBISIBJIATH OUIMOKH B TIPOTPaMMHOM KOJIE;

- coOuoaTh MpOLENypy YCTAaHOBKM NPUKIIAJHOTO IPOrpaMMHOr0 oOecreueHHs: B COOTBETCTBUM C
TpeOOBaHUSMU OpPTraHU3ALMN- TPOU3BOJUTENS;

- JOKYMEHTUPOBATh IPOU3BEICHHbIC ICHCTBUS, BBIABICHHBIE IPOOJIEMBI U CIOCOOBI X YCTPAHEHUS;

- CO3/1aBaTh pE3€pBHBIE KOMWU IPOrpaMM M JAHHBIX, BBIIOJHATH BOCCTAHOBJIEHHE, OOECIIEYUBATH
L[EJIOCTHOCTh IIPOrPAMMHOTO IIPOAYKTA U JJaHHBIX

- pacro3HaBaTh 3a/1a49y U/WiH MpodaeMy B IpoheCCHOHATHEHOM H/HUITU COITUAITBHOM KOHTEKCTE;

- AaHAJIM3MPOBATh 3a/1a4y U/UJIH MIPOOJIeMY U BBIIEIATh €€ COCTaBHbIEC YaCTH;

- MCII0JIb30BATh COBPEMEHHOE IIPOTrPAMMHOE 00ECIIEUEHUE;

- IPUMEHATh COBPEMEHHYIO HAYUYHYIO NMPO(HEeCCHOHANBHYIO TEPMUHOJIOTHIO;

- TPaMOTHO H3JIaraTb CBOM MBICIH U O(OPMIIATH JOKYMEHTHI MO MPO(ECCHOHATBHON TeMaTHKe Ha
rOCyIapCTBEHHOM SI3bIKE;

- cOOJTIOIaTh HOPMBI DKOJIOTMYECKOM 0€301MacHOCTH;

- TOJIB30BaThCid CPEACTBAMHU MNPO(PUIAKTHKH TEPEHANPSIKEHMs, XapaKTepHbIMU ISl JTAaHHOM
CHEINAIbHOCTH;

- TOHUMAaTh OOLIMM CMBICI YEeTKO IIPOM3HECEHHBIX BbBICKa3blBAHUNH HA U3BECTHBIE TEMBbI
(mpodeccuoHanbHbIE U OBITOBBIE), TOHUMATh TEKCThI HAa 0a30Bble MPOPECCHOHATBHBIE TEMBI;

MarepuaibHoe odecneyenue: CtapToBblii Habop s uzydenus Arduino, ITK ¢ 1O Arduino
IDE

Teoperuyeckue cBeieHUs

JomanHuii yroT — 3710 atmMocdepa Tera B Balllel KBapTUpe, *KeJlaHue BO3BpalllaThCs Tya Mocie
TPYAHOrO JAHA. YIOT U KOMGOPT B BalleM JIOME OKa3bIBAaIOT HEMOCPEACTBEHHOE BIUSHHE HA Balle
caMOuyyBCTBHE M HacTpoeHue. HeoOxoaumoe ycioBue B CO3JaHUM YIOTa HMMEET MCIIOIb30BaHHE
KOMHATHBIX 11BeTOB. OHHU JIOCTYNHBI KaXAOMY W3 Hac M MpPU ATOM Jiyulie 000 Mebenu momMoryt
CO3/1aTh YIOT U KOM(OPT, U KaKk HU YTO JAPYroe MPOCTO BAOXHYTh B Balll JOM YUCTYIO SHEPTHIO.

Ho uT0o06b!I noMalrHue nBeThl pajoBajM Bac KPacoTOM, CIEAYEeT BBIIOJIHATH OOIIME MpaBUia IO
yXOAy 3a KOMHATHBIMM pPACTEHUSMU — HEOOXOOUMO CO34aTh OJIArONPHUATHBIA MO HHUX PEXKUM
TEMIIEPATYPBI BO3/1yXa, BIAKHOCTH U OCBEILIEHUS.

Monynp BraXHOCTH TOYBHI (puc.19) mpenHazHayeH [ ONpeAeseHUs BIAXXHOCTH 3€MJIHM, B
KOTOPYIO OH morpyxeH. OH MO3BOJISIET y3HATh O HEJOCTATOYHOM WM M30BITOYHOM IOJIMBE BaIIMX
JIOMAIIHUX WJINA CAJOBbIX PACTeHHH. MOIylb COCTOMT M3 JBYX YacT€l: KOHTAKTHOTO myna YL-28 u
natunka YL-38, myn YL-28 coemunen c¢ naruukoMm YL-38 mo aBym mpoBomam. Mexnay IByMs
anekTpogamu mryma YL-28 co3maércs HeOonbmioe HampspkeHHe. Ecnmu mouBa cyxas, CONMpOTHBIICHHE
BEJIMKO U TOK OyJeT MeHblle. Ecnu 3emiist BlaxkHass — CONPOTHUBIIEHUE MEHbIIE, TOK — YyTh OOJIbIIE.
[To uToroBoMy aHaJIOTOBOMY CUTHAITy MOXKHO CYJUTh O CTEMIEHU BJIAXKHOCTH.
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[TonkitoueHue AAHHOTO MOJIYJSL K KOHTPOJUIEPY MO3BOJSET aBTOMAaTU3UPOBATH MPOLIECC MOJIMBA
BalllNX pacTeHui (cBoero poaa "yMHBIN monus").

Pucynok 19

KpoMme KOHTakTOB COEOMHEHMS C WIynoM, Jardyuk YL-38 uMeer ueTblpe KOHTAaKTa ISt
MOJIKJIFOUEHUS K KOHTPOJLIEPY.

* Vcc — nuTaHue JaTyuKa;

e GND - 3emis;

¢ AO0 - aHanorosoe 3HauYeHHE;

* DO — mudpoBoe 3HaUCHHE YPOBHS BIAKHOCTH.

Hatunk YL-38 moctpoeH Ha ocHoBe kommaparopa LM393, koTopslil BblJaeT HANpsKEHHE Ha
BbIxoa DO mo mpuHnumy: Bia)kHas MOYBAa — HU3KHUM JIOTUYECKUM ypOBEHb, cyXas IOYBa — BBICOKHUI
JIOTUYECKHUI YpOBEHb. YPOBEHb ONPEIEIAETC IOPOTrOBBIM 3HAYEHUEM, KOTOPOE MOKHO PETYJIHPOBATh
¢ nomouplo noreHuuoMerpa. Ha BbiBon AQ mojaercst aHaloroBoe 3HAYEHUE, KOTOPOE MOXKHO
nepeaaBaTh B KOHTPOJUIEp AJIs JaibHelel 00paboTKuY, aHaInu3a U IPUHATHS PELICHUH.

Hatuuk YL-38 umeer aBa cBETOAMO1a, CUTHAIM3UPYIOIINX O HAJIMYUE MOCTYIAOLIEro Ha JaTYUK
OUTaHUS U YpOBHS IM@poBoro curHaiasl Ha Bbixoxe DO. Hammuume nudposoro BeiBoma DO u
cBerognona ypoBHs DO TO3BOJISET HCHOIB30BATH MOIYJIh ABTOHOMHO, 0€3 TOJKIIOYEHUS K
KOHTpOJLIEPY.

IIpakTH4yeckoe 3a1aHue

[Hopxmouenne natumka Soil Moisture k muare Arduino Mega Mbl OyaeM HpPOM3BOAUTH IO
aHajoroBomMy Bxopy. Ilutanume juis gatumka Oepem Takxke ¢ Iuatel Arduino. Cxema coeauHeHUi
npejcTaBieHa Ha puc. 20.

Pucynox 20
3arpy3um Ha maty Arduino Mega ckery nojiyueHUs JaHHBIX C JaTydka W BbIBOJA B
nocienoBarenbHblii mopT Arduino. IlonmydeHue naHHBIX BIaXKHOCTH OGOPMHMM B BHJE OTAEIbHOMN
npoueaypsl get data_soilmoisture(). Comepxumoe ckeT4a MpeacTaBiIeHo B JUCTUHTE 9.1.
3arpys3um ckety Ha muaty Arduino Mega, OTKpoeM MOHUTOp HOCJIEI0BATEILHOTO TIOPTA U BUAUM
BBIBOJ| JaHHBIX, MOJy4daeMbix ¢ mgatumka Soil Moisture (puc.21). IlonGepute mpakTHUeCKUM IyTEM
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anajoroBele 3HadeHuss i1 KoHctaHT MINVALUESOILMOISTURE  (monHbIi

MINVALUESOILMOISTURE (kputnueckasi CyXxocCTb).

fdev/ttyACM1 (Arduino Mega or Mega 2560)

AsTONIpOKpYTES S038pat kapeTr v 9600004

Pucynok 21
dopma npeacTaBlieHUs pe3yJbTara:
Otuer 1o paboTe T0JIKEH COAEepPKAaTh:
a) HaMMEHOBaHHE PaOOTHI U IEJIb PAOOTHI;
0) CXEeMbI MOJKIIOUEHUS YCTPOUCTB BBOA-BBIBO/JIA;
B) BBIBOJBI 11O paboTe.
Kpurepun omeHkn:

OI_IGHKEI «OTIIMYHO» CTABUTCA, CCJIN 3alaHHUC BBIIIOJIHCHO BCPHO U ITOJIHOCTBIO.

TTOJTHB)

OHCHKa «XOpOUIO» CTABUTCA, €CJIX AOIIYIICHA OAHAa UJIN OABC OIHI/I6KI/I, MMPUBCAIINC K

HCIIPABUJIBHOMY DPE3YJIbTATY.

OIIGHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM NPUBCACHO HCIIOJIHOC BBIIIOJIHCHUC 3a1aHs.

Jladoparopnoe 3ansTue Ned3.

IToak/Ir0YeHNe M MPOrpaMMHUPOBAaHUE JaTYUKA YPOBHS BOJbI
Heapb padoThl: HAYYUTHCS MOJAKIOYATh U IPOrPaMMUPOBATh AATUYUK YPOBHS BOJBI K

MUKPOKOHTPOJIIEPY APAYHUHO
Boinosinus pa6orty, Bel Oynere:
ymems.
- IPUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIHUX 06nacmx;

- IPUMCHATDH BH6paHHHe SA3BIKHA IPOTpaMMHUPOBAHUA IJI HAITUCAHUA IIPOTPAaMMHOI'0 K014,

- MCII0JIb30BaTh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;

- UCIIOJIb30BATh BO3MOXXHOCTH HMCIOHICP’IC}I TEXHHYECKOH U/HIIH HpOFpaMMHOP’I APXUTCKTYPHI,
- IPUMCHATHE COBPEMCHHBIC KOMITUJIATOPHI, OTJIaYUKHU U OIITUMU3ATOPHBI IPOTrpaMMHOI0 KOJa

- IPUMCHATH METOAbI U IIPUCMbI OTJIAAKU ITPOTrPaMMHOI'0 KO4,
- BBISIBJISITH OIIIMOKH B IIpOTrpaMMHOM KOJE;

)51

- CO6J'IIOI[E[TL mnmpouecaypy yCTaHOBKH IPHUKIIAAHOTO HPOTrpaMMHOIO oOecreueHrss B COOTBETCTBHU C

Tpe6OBaHI/I$IMI/I OopraHru3alvr- MIPOU3BOAUTEIIA,

- HOKYMCHTUPOBATL ITPONU3BCACHHBIC ,Z[CﬁCTBPISI, BBISIBJICHHBIC Hp06J'IeMBI U CIIOCOOBI UX YCTpAaHCHUA,

- CO3daBaTbh PE3CPBHBIC KOIMMHU IIPOrpaMM H JaHHBIX, BBIIIOJIHATH BOCCTAaHOBJICHHUC, o0ecreynBaTh

HCJIIOCTHOCTD NPOTPAMMHOTO ITPOAYKTA U JAHHBIX

- pacrmo3HaBaTh 3a7a4y U/Uiu mpodaemMy B mpohecCuOHATFHOM H/WIIH COIMAaTbHOM KOHTEKCTE;

- aHAJTM3UPOBAThH 3aJ1a4y H/HJIH MTPOOJIEMY U BBIACIATH €€ COCTABHBIC YaCTH;
- UCTIOJIb30BATh COBPEMEHHOE MPOrpaMMHOE 00eCTICUCHHE,
- IPUMEHSATH COBPEMEHHYIO HAYYHYIO MPO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;

- TPaMOTHO H3JIaraTb CBOM MBICIH U O(DOPMIIATH JTOKYMEHTHI MO MPO(EeCcCHOHATBHON TeMaTHKe Ha

TOCY/IapCTBEHHOM SI3BIKE;
- cOOJTFOIaTh HOPMBI DKOJIOTHYECKON 0€301MacHOCTH;
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- TOJNb30BaThCsl CPEACTBAMHM MPOQPWIAKTUKH TMEpPEHANpPSDKEHUs, XapaKTEepHBIMH I JaHHOU
CIEIMAIBHOCTH;

- TIOHMMAaTh OOIIMA CMBICT YETKO TPOU3HECEHHBIX BBICKA3bIBAHWNW HAa HW3BECTHBIE TEMBbI
(mpodeccronanbHbie U OBITOBBIC), TOHUMATh TEKCTHI HA 0a30BbIE MPO(ECCHOHATBHBIE TEMBI;

MarepuaiabHoe odecneuenue: CraproBbiii Habop mas m3ydenust Arduino, IIK ¢ TIO Arduino
IDE

TeopeTuyeckue cBeleHUs

OpHa W3 THaBHBIX 337a4 YMHOTO JoMa — 3a00THTBCA O CBOEW COXPaHHOCTH, HE JOIYCKaTb
B3JIOMOB, I10KapoOB, 3aTOILUICHUN, U MPOYMX MOBpPEXKACHUN. BOT 0 3amuTe OT NpoTedYeK U 3aTOILICHUS
MBI CEroJHs U MoroBopuM. TouHee cka3aTh, IOKa TOJBKO 00 0OHAPYKEHUU MTPOTEUECK.

st oOHapyskeHus MpoTedeK Oy/1eM MCII0JIb30BaTh JaTYMK BOJBI. JlaTUMKy BOABI MpeIHA3HAYCHBI
JUIsL OTIPENCJIEHUs] YPOBHS BOJbI B PA3JIMUHBIX €MKOCTSX, IJIE HEJAOCTYNEH BU3YalbHbII KOHTPOJb, C
LEJbI0 TPEAYNPEKICHUS TEPEHANOJHEHUSI €MKOCTH BOJOM 4Yepe3 KPUTHUYECKYIO OTMETKY. JlaHHBIN
JaT4uK BOIbI (puc. 22) — morpyxHoil. Uem Oouibllie MOTrpyXKeHHE AaTYMKa B BOJAY, TEM MECHBIIIC
COIIPOTUBIICHUE MEXTY JBYMs COCEAHUMM IIPOBOJIAMHU.

JlaTurK MMeeT TpU KOHTAKTa JJIs MMOJKIIOUEHUS K KOHTPOJLIEPY.

+ — IUTaHUE JAaTUYMKA,

- — 3eMJIs;

S - aHanoroBoe 3HaYCHHE.

Ha BbIBOA S mopaercst aHaJOroBo€ 3HA4€HHE, KOTOPOE MOXHO MEpelaBaTb B KOHTPOJUIEP IS
nanpHemeil o0paOoTKu, aHanM3a W NPUHATHS pemeHuid. J[aTduK WMeeT KpacHbBIM CBETOIHO,
CUTHAIM3UPYIOIIHUX O HAJIMYME MOCTYMAOIIETO HAa TaTYUK MUTAHUS.

PaccmoTpuMm mogxiroueHune gatyrka ypoBHs Boabl K miare Arduino Mega u moxyno NodeMcu
ESP8266.

Pucynok 22
IIpakTHyeckoe 3a1anue
[TonkmtoueHue naTuMka YpoBHsS BoAbl K Tuiate Arduino Mega mbl OyaeM TpOU3BOIUTH IO
aHajoroBomy Bxopay. [lutanme mna nmatumka Oepem Takxke ¢ 1aTel Arduino. Cxema coequHEHUMH
IIpeJICTaBJIeHa Ha puc. 23.

Pucynox 23
3arpy3um Ha miaaty Arduino Mega ckeTy nojy4eHus JJaHHBIX C JIaTYMKa YPOBHs BOJIbI, IEPEBO/IA
aHasioroBoro 3HadeHust B cM (0 — 4) u BbIBoJIa B ocienoBaTenbHbli TopT Arduino. [Tonydyenue qaHHbIX
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BIQXHOCTH OGOpPMHM B BHJE OTAeIbHON mporeaypsl get data levelwater(). Comepkumoe cketda
npejactasieHo B auctuare 10.1.

3arpy3uM ckeTd Ha tiaTy Arduino Mega, OTKpoeM MOHHUTOP IMOCJIE0BATEIIFHOTO TIOPTa U BUAUM
BBIBOJ| JIAaHHBIX, MOJy4aeMbIX C JaTyuka YpoBHS BOJIbI (puc. 24). Ilpu momamanue BOJBI HA JATYUK
BBIBOJIUM MOOOIIeHHe O mpoTekaHuu. [lonbepure mpakTUYeCKUM IMyTeM aHAJOrOBOE 3HAYCHMS IS
koHcTaHThl LEVELWATER (noporoBoe 3Ha4eHH€E OTPYKEHUS).

Jdev/ttyACM1 (Ardulno Mega or Mega 2560)

AETONROKRYTEZ S038paT KapeTEn
Pucynoxk 24
dopma npeacTaBieHus pe3yJbTara:
Otuer 1o paboTe T0JIKEH COAEPKAaTh:
a) HaMMEHOBaHHE PaOOTHI U IEJIb PAOOTHI;
0) CXEeMBbI MOJKIIOUEHUS YCTPOUCTB BBOA-BBIBO/JIA;
B) BBIBOJBI 11O paboTe.
Kpurepun omeHkn:
OreHKa «OTJIIMYHOY CTaBUTCSI, €CJIH 3a/1aHNE BBIMOJIHEHO BEPHO U MOJTHOCTBIO.
Or1eHKa «XOPOIII0Y» CTAaBUTCS, €CITH JIOMYIICHA O/IHA WJIH JIBE OIINOKH, IIPUBEIIINAE K
HENPaBWILHOMY pe3yJbTary.
OrieHKa «yI0BIECTBOPUTEIIBHO)» CTABUTCS, €CITU TIPUBEICHO HEIOJIHOE BBHITTOJTHEHUE 3aJaHHUS.

JladoparopHoe 3ansTue Ned4,
IMoakII0ueHne U NPOrpaMMHUPOBAHUE JATYHKA YIJI€BOJOPOIHBIX Ira30B

Heap padoThl: HAYYUTHCS MOAKIOYATH U IPOrPaMMUPOBATh JATYUK YIIIE€BOJOPOIHBIX [a30B K
MUKPOKOHTPOJUIEPY ApAYyHHO

Boinosinus pa6orty, Bel Oynere:

ymems.
- IPUMCHATH CTAHAAPTHBIC AJITOPUTMBI B COOTBETCTBYIOIIHUX 06J'IaCT$[X;
- IPUMEHSTH BBIOPAHHBIE SI3BIKH MPOTPAMMHPOBAHUS Il HAITMCAHUS ITPOTPAMMHOTO KOJIa;
- MCII0JIb30BATh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;
- ACIIOJIb30BaTh BO3MOKHOCTH UMEIOIIEHCS TEXHUYECKOW W/UITH MPOTPAMMHON apXUTEKTYPHI;
- IPUMCHATHE COBPEMCHHBIC KOMITUJIATOPHI, OTJIaJYUKHU U OIITUMU3AaTOPEI ITPOrpaMMHOI0 KOJa
- IPUMEHSTH METO/IbI ¥ IPUEMBI OTIAJKU POTPAMMHOTO KOJIa;
- BBIABIISTH OIIHMOKY B IporpaMMHOM KOJE,
- coOmrofaTh MpoLEaypy YCTAaHOBKHM MPHKIAIHOTO MPOTPAMMHOIO OOECTHeueHHsi B COOTBETCTBHH C
Tpe6OBaHI/I$IMI/I OopraHru3alvn- MIPOU3BOAUTEIIA,
- TOKYMEHTUPOBATh MPOU3BEICHHBIC IEHCTBUS, BBISBICHHBIC TPOOJIEMBI U CIIOCOOBI UX YCTPAHEHHUS;
- CO3daBaTbh PE3CPBHBIC KOIMMHU IIPOrpaMM H JaHHBIX, BBIIIOJIHATH BOCCTAaHOBJICHHUC, oOecrieunBaTh
[EJOCTHOCTh IPOrPaMMHOTO MPOIYKTa U JAHHBIX
- pacrmo3HaBaTh 3a7a4y U/Wiv mpo0saemMy B mpodheCCHOHATFHOM U/WUJTH COIIMAIbBHOM KOHTEKCTE;
- aHAIM3UPOBATH 3379y /WM IPOOJIEMY U BBIIETISTH €€ COCTaBHBIC YaCTH;
- UCTIOJIH30BATh COBPEMEHHOE IPOTPAMMHOE 00ECTICUCHHE;
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- IPUMEHATh COBPEMEHHYIO HAYYHYIO PO(HECCHOHAIBHYIO TEPMUHOJIOTHIO;
- TPAMOTHO H3JIaraTh CBOM MBICIU U O(OPMIIATH OKYMEHTHI MO MPO(EeCcCHOHANBHON TeMaTHKE Ha
rOCyJapCTBEHHOM SI3BIKE;
- cOOII0IaTh HOPMBI SKOJIOTHYECKOH 0€3011acHOCTH;
- II0JB30BaThCAd CPEIACTBAMHU MPOPUIAKTHUKU IE€PEHANPSDKEHMsI, XapaKTepHbIMU Ul  JTAaHHOH
CIELUAJIbHOCTH;
- TIOHMMAaTh OOLIMM CMBICH YETKO IPOU3HECCHHBIX BbICKA3bIBAHUH HA HW3BECTHBIE TEMBbI
(mpoteccroHanbHbIE ¥ OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BbIe MPO(pECCHOHATBEHBIC TEMBI;

MarepuaiabHoe odecneyenue: CraproBeiii Habop mas m3ydenust Arduino, IIK ¢ TIO Arduino
IDE

TeopeTuyeckue cBeIeHUs

OpHa U3 caMbIX Ba)XXHBIX 3a/1a4 B BOIIPOCe OE€30I1aCHOCTH YMHOI'O JOMa —OOHapyKEHUE YTEUKU
raza. Jlnst Toro, yToOb! mata Arduino ycremnrHo pemania 3aaud Takoro pojia, Hy>KHO MOAKIIIOYHTD K
Hel gaTumk raza MQ-2. Jatunk MQ-2 (puc. 4.24) onpenenuT KOHIIEHTPAIUIO YTIIEBOJOPOIHBIX T'a30B
(mpomaH, MeTaH, H-OyTaH), AbIMa (B3BELICHHBIX YACTHII, SIBJISAIOMIUXCS PE3YIbTaTOM TOPEHHS) U
BOJIOPOJIa B OKpYXkarolel cpene. JlaTunk MOXKHO MCII0JIb30BaTh JUIsl OOHAPYKEHUs yTeUeK raza u
3ambIMIIeHUS. B ra3oananu3aTop BCTPOCHHBINA HArpeBaTeIIbHBIN 3JIEMEHT, KOTOPBIA HEOOXO0IUM JIJIst
XuMH4eckol peakuuu. [ToaTromy Bo BpeMst paboThl ceHcop OyaeT ropsuum. s nomydeHus
CTaOUJIbHBIX MOKAa3aHUM HOBBIM CEHCOpP HEOOXOAMMO OJIMH Pa3 MPOrpeTh (OCTaBUTh BKIIFOUEHHBIM) B
Tedenue 24 yacos. [locine sToro crabminzanus nocie BKIYEHUS 3aHUMaTh OKOJIO MUHYTHI.

Pucynok 25
B 3aBucumocTu OT ypoBHs raza B arMocdepe MEHSETCsl BHYTPEHHEE COINPOTUBIIEHHE JaTyhKa.
MQ-2 wumeeT aHalOrOBBIA BBIXOJ, IOITOMY HANpPsHKEHHME HA OSTOM BBIXOJE OyAeT MEHSTbCA
IIPONOPLMOHAIBHO YPOBHIO Ta3a B OKpyxkarolei cpeae. i onpenenacHus Mo JOTHYECKOMY YPOBHIO
TaKxke nMmeercs 1UpoBoi Bbixold. Ha Moayne naTumka ecTh BCTPOECHHBIM MOTEHIIMOMETP, KOTOPBIN
MO3BOJIIET HACTPOUTH YYBCTBUTEIBHOCTD 3TOTO JaTYMKa B 3aBUCUMOCTH OT TOT'O, HACKOJIBKO TOYHO BbI

XOTUTE PETUCTPUPOBATH YPOBEHB Ta3a.

Tenepp 00 eaununax uzMmepenus. Ha teppuropun ObiBuiero Coserckoro Coro3a, Mmokasareiu
IOPUHATO M3MEpATh B mpoueHTax (%) WiInM e HemocpeACTBEHHO B Macce k o0wvemy (MmMr/m3). B
3apyOeKHBIX CTpaHaX MPUMEHSET TaKOH IMoKa3aTelb Kak ppm.

Coxkpamenue ppm paciupoBbiBaeTcs Kak parts per million (qacreit Ha musuinon). Hanpumep, 1
ppm = 0,0001%.

Jnana3oH U3MEPEHM 1aTYuKa:

* TIpoman: 200-5000 ppm;

* byran: 300-5000 ppm;

*  Meran: 500-20000 ppm;

*  Bonopoa: 300-5000 ppm.

IIpakTH4yeckoe 3a1aHue

[Moaxmrouenue natunka MQ-2 k rare Arduino Mega Mbl OyJieM POU3BOIUTH IO AaHAJIOTOBOMY
Bxonay. [luranme mnsa matumka 6epem Takke ¢ miatel Arduino. Cxema coeanHEHUN MpejcTaBieHa Ha
puc. 26.
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Pucynox 26

3arpy3um Ha tuiaty Arduino Mega ckeTd moiydeHUs JaHHBIX ¢ jgaTtunka MQ-2 u BbIBOJA B
nocienoBarenbHblil mopt Arduino. [Ipoueaypsl onpeaeneHus Mo JaHHBIM, TPUXOIAIINM C aHAIOTOBOI'O
BXOa:

* get data_ppmpropan() — cofep:kaHue npornaHa B ppm;

» get data ppmmethan() — comepkanue nponaHa B ppm;

+ get data ppmsmoke() — conep:kanue JpIMa.

Copnepxumoe ckeTua rmpeacTaBiaeHo B quctunre 11.1.

3arpy3um cketd Ha miaty Arduino Mega, OTKpOoeM MOHHUTOP MOCJIEIOBATEIBHOTO HOPTAa U
YBUAUTE BBIBOJI JAHHBIX O COJEPXKAHUM MPONAaHa, METaHa U AbIMa (puc. 27).

Jdev/ttyACMO (Ardulno Mega or Mega 2560)

‘ Crmmpasme

0C ppe

S.00 ppe
5 ppe
0 ppe
a0 ppe
G ppe

0 ppe

¥ ppe

B AsronpospyTra Bo3spar «apeTin « 9600604 .

Pucynok 27

®opma npeacTaBiieHus pe3yJbTarTa:

Otuert o paboTe JOIKEH COIEePIKaTh:
a) HauMEHOBaHHE PadOThI U 1eNb pabOTHI;
0) CXEMBI MOJKIIOUYCHUS YCTPOUCTB BBOA-BBIBO/IA;
B) BBIBOJIBI IO paboTe.

Kpurepuu oneHku:

OrneHka «OTJIMYHO» CTABUTCS, €CIIH 3a/JaHHE BHIMOJIHEHO BEPHO U MOJTHOCTHIO.
OmeHka «XOpOII0» CTaBUTCA, €CIH JOIMYIICHA OJJHA WU JIBE OIINOKHU, TPUBEALINE K
HEMpPaBUWIBHOMY pe3yJbTary.
OmeHka «yI0BIETBOPUTEIBHOY» CTABUTCS, €CITH ITPUBEACHO HETIOIHOE BHITOJIIHEHNE 3a/IaHHS.
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JlabopaTopHoe 3ansiTHe NedS,
IMoak/Il0ueHNe U IPOrPaMMHUPOBaHUE JaTYHKA YTapPHBIX ra3oB

esb padoThI: HAYYUTHCS MOAKIIOYATH U IPOrPAMMHUPOBATH JATYHUK YTapHBIX T'a30B K
MUKPOKOHTPOJUIEPY APAYHHO

Boinosinus pa6ory, Bel Oynere:

yMemy:

- IPUMEHSTH CTaHJIAPTHBIC AITOPUTMBI B COOTBETCTBYIOIIUX 001aCTSX;

- IPUMEHSATH BBIOPAHHBIE SA3BIKH POTPAMMHUPOBAHUS JIJIs1 HAITMCAHUS [TPOrPaMMHOTO KOJ1a;

- HCIIOJIb30BaTh BEIOPAHHYIO Cpely MPOrpaMMHUPOBAHUS;

- UCTIOJIH30BATh BO3MOKHOCTH UMEIOILEHCS TEXHUYECKON M/HITU POTrPaMMHON apXUTEKTYpPHI;

- IPUMEHSATh COBPEMEHHbIE KOMITWIISATOPHI, OTJIAUUKH U ONITUMU3ATOPBI IPOTPaMMHOI0 KOJa

- IPUMEHSATH METO/IbI ¥ IPHEMBI OTJIQJKH IPOrPAMMHOI0 KOJIa;

- BBISIBJISITH OLUIMOKH B POTPAMMHOM KOJIE;

- coOuoaTh MPOIEeNypy YCTAaHOBKHM NPUKIAJHOTO HPOTPAMMHOTO OOECHeueHHs B COOTBETCTBHH C
TpeOOBaHUSMU OpPTraHU3ALMH- TPOU3BOIUTEIIS;

- JOKYMEHTHUPOBATh MPOU3BEICHHBIC ICHCTBUS, BHISIBJICHHBIE TPOOJIEMBI H CIOCOOBI X YCTPaHEHUS;

- CO3/1aBaTh PE3epBHBIC KOMHUU MPOTPaMM M AAHHBIX, BBIMOJHATH BOCCTAHOBJICHHE, OOECIIEYUBATH
[EJIOCTHOCTh TPOTPAMMHOTO TIPOIYKTA U JTaHHBIX

- pacro3HaBaTth 3a/1a4y U/WiH npodiaeMy B IpoheCCHOHATFHOM U/UIIN COIUAIIBHOM KOHTEKCTE;

- aHAJIM3MPOBATh 33/1a4y W/UJIH MIPOOJIEMY M BBIICIIATH €€ COCTaBHBIEC YaCTH;

- HCIIOJIb30BaTh COBPEMEHHOE MPOTrPaMMHOE 00eCTIeUeHUE;

- IPUMEHSATH COBPEMEHHYIO HAYYHYIO MPO(HEeCCHOHATBHYIO TEPMUHOJIOTHIO;

- TPAaMOTHO H3JIaraThb CBOM MBICIU U O(QOPMIIATH JOKYMEHTHI MO Mpo(eccCHOHANbHON TeMaTHKe Ha
TOCYJapCTBEHHOM SI3BIKE;

- cOOI0IaTh HOPMBI IKOJIOTUYECKOM O€30MacHOCTH;

- TIONB30BAThCA CPEACTBAMHU TNPO(PHUIAKTHKH TEPEHANPSDKEHHS, XapakTepHBIMU ISl JTAaHHOM
CIEINAIbHOCTH;

- TOHUMATh OONMI CMBICT YEeTKO TPOM3HECCHHBIX BBICKA3bIBAHWW HA W3BECTHBIE TEMBI
(mpodeccuoHanbHbIe U OBITOBBIE), TOHUMATh TEKCTHI HA 0a30BbIe MPOPECCHOHATBHBIE TEMBI;

MarepuanbHoe obecnedenne: CtapToBbiii Habop s u3ydenus Arduino, ITIK ¢ IO Arduino
IDE

TeopeTuyeckue cBeleHUs

OCHOBHBIM HCTOYHHMKOM BbIeNeHusi yrapHoro rosza CO, sBiseTcs CropaHue yriepoJHOro
TOIUTMBA TPU HEJOCTATOYHOM KOJUYECTBE KUCIOpOaa. YTIiepoa "He Joropaet" M BMECTO YTIEKHCIIOTO
raza CO2, B armochepy BbiOpacwiBaeTcst yrapubsli raz CO. Hcrounukom CO B nome, mpu
HETPaBWIIBHOM SKCIUTyaTalliy, MOTYT BBICTYNATh APOBSHBIE M€Y, Ta30Bble KOHPOPKH, Ta30BbIe KOTIIBI
U Tpouyasi OTONMUTENbHAsi TEXHUKA, paboTaromas Ha yriIepoJHOM TOIuIMBe. B BbIxiione OGEH3MHOBOIO
nBuratens apromobunisi coaepxkanue CO moxer ObITh 10 3%, a O TUTUEHUYECKUM HOPMaM €ro
JO0JDKHO OBITh He O0osee 20 mr/m? (okxoso 0,0017%).

VYrapusiif ra3 (CO) upe3BblUaliHO SOBHUT, HO MPU 3TOM HE 00JIaZjaeT HU LBETOM, HHU 3allaxoM.
[lomaB B momemieHue ¢ yrapHbIM Ta30oM, BBl TOJBKO IO KOCBEHHBIM CHMIITOMaM IOWMeETe, 4TO
noJiBepraerechk Bo3zeicTauio sa. CHavyana rojaoBHas 00Jib, TOJIOBOKPYXEHHE, O/IbIIIKA, CepalleOueHue,
[IOTOM TOCMHEHHE Tpyma. YTapHBIH ra3 COEIMHSAETCS C TeMOIrJIOOMHOM KPOBH, OTYEro IMOCIEIHUMN
NepecTaeT MEPEHOCUTh KHUCIOPOA TKaHSIM Balllero OPraHW3Ma, W MEPBBIM CTPaJaeT TOJOBHOH MO3T U
HepBHas cuctemMa.Bo-BTOpBIX, IpU OIpeaesIeHHBIX KOHIEHTpalUsAX OH 00pa3yeT B3pBIBOONACHYIO
CMECh.

[TosTOMY AaT4MK yrapHoro rasa — BaKHbI M HEOOXOAMMBIM KOMIIOHEHT INpPH MOCTPOCHHUU
"yMHOro 1oma".
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Pucynox 28
IIpakTHYeckoe 3a1aHue
[Tonkmouenue natunka MQ-7 x miare Arduino Mega Mbl 6yJieM POU3BOAUTH IO aHAJIOTOBOMY
Bxoxy. Iluranue mns marumka O6epem Takke ¢ uathl Arduino. Cxema coeqMHEHUH TpeAcTaBiIeHa Ha
puc. 29.
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Pucynoxk 29
3arpy3um Ha miaty Arduino Mega ckeTu mojydeHMs JaHHBIX C jgaTuvka MQ-7 M BbIBOAA B
nocuenoBarenbHblil nopT Arduino. IIpoueaypsl onpeneneHus Mo JaHHBIM, IPUXOSIIUM C aHAJIOTOBOTO
BXoza ppmcarbonmonoxide().
ConepkuMoe CKeTda MpeACcTaBiaeHo B Juctunre 12.1.
3arpy3um cketd Ha miuaty Arduino Mega, OTKpoeM MOHHUTOpP IMOCIEJOBATEIBHOTO MOpTa U
YBUUTE BBIBOJ IaHHBIX O cojepxkaHuu yrapHoro raza CO.
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(» K JevttyACMO (Arduino Mega or Mega 2560)
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Pucynok 30
dopma npeacTaBieHus pe3yJbTara:
Otuer 1o paboTe T0JIKEH COAEepPKAaTh:
a) HaMMEHOBaHHE PaOOTHI U IEJIb PAOOTHI;
0) CXEeMbI MOJKIIOUEHUS YCTPOUCTB BBOA-BBIBO/IA;
B) BBIBOJBI 11O paboTe.
Kpurepun omeHkn:
OrneHka «OTJIIMYHOY CTaBUTCS, €CIH 3a/1aHKE BBIMIOJIHEHO BEPHO U MOJTHOCTBIO.
Or1eHKa «XOPOIII0Y» CTAaBUTCS, €CITH JIOMYIICHA OIHA WUJIH JIBE OIINOKH, IPUBEIIINAE K
HENPaBUWJILHOMY Pe3yJbTary.
OrieHKa «yIOBICTBOPUTEIIBHO)» CTABUTCS, €CIIU TPUBEICHO HEIMOJIHOE BBHITTOJIHEHUE 3aJaHHUS.

JlabopaTopHoe 3aHsiTue Ne46.
IMoakiIl0ueHNe W IPOrpaMMUPOBAHUE MOAYJISAA JATYMKA OTHS

Henap pabdoTbl: HayuyuThCs NOJKIOYATH M IMPOTPAMMUPOBATh MOAYJIb JaT4MKa OTHSA K
MUKPOKOHTPOJUIEPY ApAYHHO

Boinosinus pa6ory, Bel Oynere:

ymMemy:
- IPUMCHATH CTAHAAPTHBLIC AJITOPUTMBI B COOTBETCTBYIOIIHUX 06J'IaCT$[X;
- IPUMEHSTH BBIOPAHHBIE S3BIKH MPOTPAMMHPOBAHUS JIJIsl HAITMCAHUS ITPOTPaMMHOTO KOJIa;
- MCII0JIb30BaTh BHIOPAHHYIO CpPely MPOrpaMMHUPOBAHUS;
- ACTIOJIb30BaTh BO3MOKHOCTH UMEIOIIENCSl TEXHUYECKOW W/UITH MPOTPaAMMHON apXUTEKTYPHI;
- IPUMCHATH COBPEMCHHBIC KOMITUJIATOPDI, OTJIaYUKHU U OIITUMU3AaTOPEI ITPOrpaMMHOI'0 KOJa
- IPUMEHSTH METO/IbI ¥ IPUEMBI OTIAJAKU MPOTPAMMHOTO KOJIa;
- BBIABIISITH OLIHMOKY B ImporpaMMHOM KOJIE,
- co0mrofaTh MPOLEAypPy YCTaHOBKHM MPHKIAIHOTO MPOTPAMMHOIO OOECIeueHHss B COOTBETCTBHH C
Tp€6OBaHI/I$IMI/I OopraHru3aly- MIPOU3BOAUTCIIA,
- TOKYMEHTUPOBATh MPOU3BEICHHBIE IEHCTBUS, BBISIBICHHBIC TPOOJIEMBI U CITIOCOOBI UX YCTPAHEHHUS;
- CO3daBaTh PE3CPBHBIC KOIMMHU IIPOrpaMM H JAaHHBIX, BBIIIOJHATH BOCCTAaHOBJICHHUC, oOecrieunBaTh
[EJIOCTHOCTh IPOrPaMMHOTO MPOIYKTa U JAHHBIX
- pacrmo3HaBaTh 3a7a4y U/ Wiv mpo0aemMy B mpoheCCHOHATEHOM U/WUJTH COIIMAIBHOM KOHTEKCTE;
- aHAIM3UPOBATH 33729y /WM TPOOJIEMY U BBIIETSThH €€ COCTaBHBIC YaCTH;
- ACIIOJIB30BaTh COBPEMEHHOE IMPOTrPAMMHOE 00eCTICUeHUE;
- IPUMEHSATH COBPEMEHHYIO HAYUHYIO MPOPECCHOHATHHYIO TEPMHHOIOTHIO;
- TPaMOTHO H3JIaraTb CBOM MBICIH U O(QOPMIIATH JOKYMEHTHI MO Mpo(eccHOoHaTbHON TeMaTHKe Ha
TOCY/IapCTBEHHOM SI3BIKE;
- COOJTFOIaTh HOPMBI DKOJIOTHYECKOM 0€301MacHOCTH;
- TONB30BaThCS CPEACTBAMHM MPOQPWIAKTUKH TEPEHANPSDKEHUsS, XapaKTEepHBIMH Ui JaHHOU
CICIUATBHOCTH,
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- TOHMMAaTh OOMIMHA CMBICT YETKO TPOU3HECEHHBIX BBICKA3bIBAHMM HA HW3BECTHHIE TEMBI
(mpodeccronanbHbie U OBITOBBIC), TOHUMATh TEKCTHI Ha 6a30BbIe MPO(ecCHOHANBHBIE TEMBI;

MarepuaiabHoe odecneuenue: CraproBeiii Habop mas m3ydenust Arduino, IIK ¢ TIO Arduino
IDE

TeopeTuveckue cBeleHUs

Monayns natuuka oras Flame Sensor (puc. 31.) mo3BosisieT GUKCHpPOBATh HATMYUE MJIAMEHU WIIH
JIPYroro UCTOYHHUKA OTHS B MPSAMOI BUAMMOCTH 1iepes coOoil.

Jatuuk umeer 4 KoHTakTa (NUTaHWE, 3€MJIs, AHAJIOTOBBIM BBIBOJI ¥ IU(GPOBOH BBIBOJ,
cpabaTteiBanue kotoporo (Beimauy curHaga HIGH) MoxxHO  HacTpoutrhb € MOMOIIBIO
noreHunomerpa). Homunansuoe Hanpsbxkenue nuranus — 5 B. CeHcop onpezenser HaIUYUe OTHs B YIUIy
gyBcTBUTENbHOCTH 60 °. [loka3zaHuWs mNpencTaBisIOTCS B BUAE aHAJIOTOBOrO CHrHaia. Pabouas
TeMIepaTypa JlaT4yrKa IJIaMeHHM COCTaBIsAeT OT -25 10 +85 rpanycos no Llenbcuto.

Pucynok 31
IIpakTHyeckoe 3a1anue
[Tonkmouenue moayns aaruuka Flame Sensor k miare Arduino Mega Mbl OyzieM mpou3BOIUTH O
aHaimoroBomy Bxopy. [luranme s martumka Oepem Takke ¢ 1uiatel Arduino. Cxema coeauHEHUI
npejcTaBiieHa Ha puc. 32.

.0

Pucynox 32
3arpy3uMm Ha maaty Arduino Mega ckeTd moJydeHHs JaHHBIX ¢ MOAY/s natuuka Flame Sensor u
BBIBOZIA B TmociiefoBaTenbHblii opT Arduino. IIpoueaypa ompeneneHus no JaHHBIM, TPUXOASIIUM C
aHajoroBoro Bxojna get data flame().
Copnepxumoe ckerda NpeAcTaBiIeHo B TUCTHHTe 13.1.
3arpy3uM cketd Ha miaTy Arduino Mega, OTKpOE€M MOHHTOpP IOCJIEIOBATEILHOTO TOpTa M
YBHUJIUTE BBIBOJ IaHHBIX ¢ MOy natuuka oras Flame Sensor (puc. 33).
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0 fdevjttyACMO (Arduino Uno)
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Lane-1023 cpabarsiBaHme Ha Nhams

PI/IcyﬁolKk 33 )

dopma npeacTaBiieHus pe3yJbTara:

Otuer 1o paboTe T0JIKEH COAEpPKATh:
a) HaMMEHOBaHHE PaOOTHI U IEJIb PaOOTHI;
0) CXEeMbI MOJKIIOUEHUS YCTPOUCTB BBOA-BBIBO/IA;
B) BBIBOJBI 11O paboTe.

Kpurepun omeHkn:

OreHKa «OTJIIMYHOY CTaBUTCS, €CJIM 3a/IaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.
Or1eHKa «XOPOIII0Y» CTABUTCS, €CITH JIOMYIICHA OIHA WUJIH JIBE OIINOKH, IPUBEIIINAE K
HENPaBUWJILHOMY Pe3yJbTary.
OreHKa «yIOBIETBOPUTEIHHO)» CTABUTCS, €CITU TIPUBEICHO HEITOJIHOE BBHIITOJIHEHUE 3aJaHHUS.

JladoparopHoe 3ansTue Ne47.
YnpasiieHue yMHBIM I0MOM 4Yepe3 MOOM/IbHOE NPUJI0KeHUe

ey padoThI: HAYUYUTHCS MOJKIIOYATH U IPOrPaMMHUPOBAThH YCTPOCTBAa YMHOTO joMa Ha 6ase
MK ApnynHo ¢ HCIIOIB30BAHUEM IIPHIIOKEHUN

Beinosnus padory, Bel Oyaere:

ymemo:
- IPUMEHSATh CTaH/IapPTHBIE AITOPUTMBI B COOTBETCTBYIOIIUX 001aCTSX;
- IPUMEHSATH BBIOPAHHBIE SA3BIKM IPOTPAMMMPOBAHUS /1711 HAIIMCAHUS TPOrPaMMHOTO KOJ1a;
- UCTOJIb30BATh BBIOPAHHYIO CpeAy MPOrpaMMHUPOBAHMS;
- MCII0JIb30BaTh BO3MOKHOCTH UMEIOIIENCs TEXHUYECKOW U/UITH POTpaMMHON apXUTEKTYpPHI;
- IPUMEHATh COBPEMEHHBIE KOMITWIIATOPBI, OTJIAAYUKHN U OIITUMHU3ATOPBI IPOrPaMMHOTO KOJa
- IPUMEHSTH METOJIbI U IIPUEMBI OTIIAJKHA IPOTPAMMHOIO KOJa;
- BBISIBJIATH OUIMOKH B IPOTPaMMHOM KOJIE;
- co0mrofaTh MpoLEaypy YCTaHOBKM MPHUKJIAJHOTO NMPOTrpaMMHOIO OOECHedeHHss B COOTBETCTBUH C
TpeOOBaHUSAMHU OpraHU3aluU- IPOU3BOIUTENS;
- TOKYMEHTUPOBATh MIPOU3BEICHHBIE EHCTBUS, BbISIBICHHBIE TPOOJIEMBI U CIIOCOOBI UX YCTPAHEHHUS;
- cO3/71aBaTh pe3epBHBIE KOMUHM MPOTrPaMM MU JAHHBIX, BBIIOJIHATH BOCCTAHOBIIEHHE, 00ECIEUHBATh
LEJIOCTHOCTBH IMTPOrPaMMHOTO IPOAYKTA U TAHHBIX
- pacno3HaBath 3ajiauy U/Win npodaeMy B MpohecCHOHAIILHOM W/WIIH COLMAIbHOM KOHTEKCTE;
- aHAJIM3UPOBATH 3aJa4y W/WIK IPpOoOJIeMY U BBIIETAThH €€ COCTaBHbBIE YaCTH;
- UCTIOJIb30BATh COBPEMEHHOE TPOrpaMMHOE 0OecrieueHHe;
- IPUMEHSATh COBPEMEHHYIO HAyUHYI0 MPOPECCHOHATBHYIO TEPMUHOIOTHIO;
- TPAaMOTHO H3JlaraTh CBOM MBICIM U O(GOPMIIATH JOKYMEHTHI MO Npo(ecCHOHAIBHOM TeMaTHKEe Ha
rOCYJapCTBEHHOM SI3BIKE;
- co0JII01aTh HOPMBI SKOJIOTHYECKOM 0€3011acHOCTH;
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- TIONB30BAThCA CPEIACTBAMHU TPO(PHIAKTHKH TEPCHANPSDKEHHSI, XapaKTePHBIMU TSI TAHHOH
CHELUaTbHOCTH;
- TOHUMATh OONIMA CMBICT YETKO TIPOW3HECCHHBIX BBICKA3bIBAHWW HA W3BECTHBIC TEMBI
(mpotheccroHanbHbIE ¥ OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30BbIe MPO(pECCHOHATBEHBIC TEMBI;

MarepuanbHoe oOecniedenue: CrapToBblii HaOOp s u3ydeHus Arduino (B KOMIUIGKTE C
moxayiiem NodeMCU!), TIK ¢ TTO Arduino IDE, mob6uisHoe yctpoiictBo ¢ 10T Manager

TeopeTuyeckue cBeleHUs

loT Manager — 3To MOOMIIbHOE TPUIIOKEHUE ISl TeNe()OHOB U IJIAHIIETOB, COBMEUIAIONIETO B
cebe Tabmo ans OTOOpaKeHHs ITAHHBIX C JIATYMKOB M IYJIBT ISl YIPABJICHUS HWCIIOJHUTEILHBIMU
ycTtporictBamu. CymiectByroT Bepcun s Android m 10S, xoTopbie MOXHO ckadath B GooglePlay u
AppStore www.iotmanager.ru. Ho npexe, 4eM ckauuBaTh NpHIIOKEHHE, OnpeaeanmMes ¢ Opokepom. B
kauecTtBe OpokepoB BeiOMpaem cepBuc CloudMQTT.com (https://www.cloudmgqtt.com/), B koTopom
MOKHO €O037aTh OecruiaTHbIi akkayHT (o cceuike Control Panel). [{nst perucrpanuu HEoOXOAMMO
BBECTH aJIPEC DJICKTPOHHOM MOYTHI (B KAYECTBE JIOTHHA) M MTapoib (CM. puc.34).

CloudMQTT eyt

l- ...h‘l

Pucynoxk 34
Cpa3y momajgaeM B MaHeNb YIpaBJICHUsS U co3laeM Opokep (Haxkarue mo kHomke +Create).
BBoaum HazBanue , BoiOupaeM nataueHtp (EBpona wiu CILIA), tapudnsiii mnan — OecrutatHblil Cute
Cat u coxpanseM (puc. 35). MoxHO co3/1aTh HECKOIBKO OPOKEPOB.

CloudMQTT ===
T —
Pucynox 35

Teneps HaxknMaeM Ha KHONKY Details (cm. puc. 36).
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CloudMQTT : -

CloudMQTT Instances

Account P Iremscmy
D
Hame Pan bogen
Pucynok 36

[Tommanaem B HacTpoiiku (puc. 37). Ham HeoOX0AUMBI ClIeyIoIIHe:
* umsa xocta ml3.cloudmgqtt.com;

» moprt 18274 (s ckerua Arduino IDE);
*  WebSockets mopt 38274 (17151 MOOUIBHOIO MPHIIOKEHHUS).
3/1ech K€ HaXOAUTCS MEHEDKEP MOJIb30BaTeNeH, T/Ie MOKHO CO3/1aTh MOJIb30BaTENECH I IOCTYIa

K JJaHHBIM Opokepa U Ha3HauuTh UM npaBa (Read, Write). B none Topic BBogum # (KO BceM TONMKaM)
(cm. puc. 38).

S

CloudMQTT Console :S0mte. St Semie, it St

Instance info

Pucynok 37
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s Topic load Write

New Rule

Topic #
Read Access? @

WriteAccess?

Pucynok 38

Teneps MOXHO CKadaTh W YCTAaHOBUTh MOOWIBHOEe mnpwioxkenne loTManager. 3amyckaem.
Heo6xoaumo npowusBectu HacTpoiiky. Haxumaem Ha Settings (puc.39) u B nossubiieiica dopme
BHOCHM JIaHHBIE CBOETO Opokepa (puc.40):

*  MQTT hostname — m13.cloudmqtt.com;

* MQTT Websocket port — 38274,

¢ MQTT username — nodemcul,;

* MQTT password.

Vo

IoT *

Manager

 Dashboard
MQTT Subscribe
MQTT Pubfish

O Settinga

 View log

M Stalistics

7 Help

Pucynoxk 39
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Pucynoxk 40
Teneps BeixoauM Ha cTpaHuily Dashboard u TOJDKHBI YBUACTh YCTAHOBICHOE COCTUHEHHE (PHC.

41). HaI[HI/ICL NO data HC O0JI’)KHA BacC CMy'H_IaTB — JAHHBIC B TOIINKHU €III€ HE HepeﬂaBa)‘II/ICL.
A= (ORI r

No data

Pucynok 41
IIpakTuyeckoe 3aganue 1
s mpoBepku paboThl Opokepa 3arpy3uMm Ha 1uiaty NodeMcu TecTOBBIM HpuUMep, KOTOPBIH
npuBefieH B juctuHre 14.1. B ckeTy HE0OXOAMMO BHECTH M3MEHEHHS — CBOM JAaHHBIC IS TOYKU
noctyna Wi-Fi, a Takxe naHHble cBoero Opokepa:
const char *ssid = "MacBook-Pro-Victor";
const char *pass = "*xFxEkx

String mqttServerName = "m13.cloudmqtt.com”;

int  mgqttport = 18274;

String mqttuser = "nodemcul";

String mqttpass = "rFFExE

Taxoxe HeoOxomumo yctaHoBUTh B Arduino IDE 6ubmmnorexy PubSubClient, ckauath KoTOpyro
MOXHO Ha caiite www.arduino-kit.ru mo cceike. 3arpyxaem ckerd Ha Tuiaty NodeMCU u oTkpeiBaeM
MOHUTOP MOCIIEA0BATEIBHOI0 MOPTA, A€ BUIUM OTIIPABKY JAaHHBIX OpoKepy ¢ miatsl (puc. 42).
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Publiah =
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Ge: date
et data froe av
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fublish
Fublish
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Publish
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Fublish o
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Fublish rew
Publish sav
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Pucynok 42
Kak Ttonpko Hawamace otmpaBka AaHHbiX ¢ miaaTel NodeMCU 6pokepy, B MOOWUIBHOM
MIPUJIOKEHUH TIOSIBATCS 9TU JJaHHBIE (PUCYHOK 43).

® Besvom lignd

won lighe |

o hight-2

Pucynox 43
MBI MOXEM TaKKe MOCMOTPETh M CIHCOK Te€M, Ha KOTOPhIE MOIMUCAHO MOOUIBLHOE YCTPOMCTBO
(puc. 44).
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@ % .l 77 %l 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

Pucynox 44

Ho IoTManager He TOJBKO HOJANMUCAH HA TEMbl, HO TaKXe BbICTymaeT B poiu publisher —
nyOJIMKyeT JaHHBIE B TEMBl. OTO 3HAYCHUS CIAWJEpOB M CTAaTyC KHONKU. OTH JaHHBIE IUIaTa
NodeMCU, noanucanHas B KauecTBe subscriber Ha 3TH TEMbI, MOXET UCIOJIb30BaTh Ul yIpaBICHU,
MOJKITFOYEHHBIMH K I1JIaTe YCTPOMCTBAMHU.

Ckeru 9.1

IIpakTH4eckoe 3aganue 2

PaccmoTpuM nogopobHee OTHpaBKY JaHHBIX € JATUMKOB HAIIEro yMHOro jgoma Opokepy. byaem
OTIPaBIATH OpoKkepy maHHble ¢ nByX natunkoB DHT22 u DS18B20. [IpaBku ocymiecTBisieM B CKETUE
U3 MpeabIIyleil IIaBbl. YCTaHABIMBAEM KOJUYECTBO BHJDKETOB JUIl OTOOPaXXKEHMs MO KOJIMYECTBY

IATYUKOB:

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() mnpomuceiBaeM HacTpOMKM JUis BHJDKETOB, mapameTp page[]
(Brmagka(crpanuna) B lot Manager st oToOpakeHUs] BHJDKETOB) ycTaHaBimBaeM SensorsNodemcu,
napameTp pin[] HaMm He HyXeH, T.K. JaHHbI€ IaTYNKOB MBI OyJleM MOJIy4yaTh IPOrPaMMHO, a HE C ITMHOB,
tun 15 defaultVal[] naznauaewm float.
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id (0] = "o";
page [0] = "SensorsNodemcu";
descr (0] = "DHT22";
widget [C] = "small-badge";
//pin [C] = AQ;
sTopic[0] = prefix + "/" + devicelD + "/DHT22";

badge [0] = "\ "badge\":\"badge-calm\"";

style [0] = "\"style\":\"font-size:150%;\"";
id (1] = "1v;

page [1] = " SensorsNodemcu ";

descr [1] = "DsS18b20";

widget [1] = "small-badge";
//pin [1] = AOQ;
sTopic[1] = prefix + "/" + deviceID + "/DS18b20";

badge [1] = "\"badge\":\"badge-calm\"";

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

HapaMeTpLI KOH(bI/IpraI_[I/II/I OTO6pa)I(eHI/I}I JaTYHUKOB, KOTOPLBIC HCO6XOI[I/IMO HaIlIpaBHUTb 6p01<epy:

thing_config[0] = "{\"id\":\"" + id[0] + "\"\"page\":\"" + page[O]+"\" \"descr\":\""" + descr[0] +
"\"\"widget\":\"" + widget[0] + "\" \"topic\":\""" + sTopic[0] + "\"," + badge[0] + ", + style[0] + "}"; /I
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

Buocum nzmenenns B ¢pynkmuto callback:

void callback(const MQTT: :Publish& 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() == sTopicl[l] + "/control") {
// Ds18B20 display only
} else if (sub.topic() == prefix) {
if (sub.payload string() == "HELLO") {
pubConfig() ;
h
}

¥

I[aHHBIe OTIIPABJIAAEM KAKABIC 10 CCK:
if (client.connected()) {

newtime = millis();

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

t

client.loop();

}
OyHKIMY MoJTydeHHsl JaHHbIX ¢ qaTunkoB DHT22 — get_data_humidity():
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float get_data_humidity() {
float h = dht.readHumidity();
return h;

}

U natunka temmeparypsl DS18B20 — get_data_ds18b20().
[Monuerit cketd mpuBeneH B muctuHre 14.2. 3arpyxkaem ero Ha tuiaty NodeMCU, oTkpeiBaeM
MOHMTOP IOCJIEJOBATEIHLHOTO MTOPTA U BUAUM OTIPABKY JAHHBIX C JATYUKOB (pHC. 45).

<
& com10 Sl

sd $wh| la< B ln clIUl g »;"c® cugnudogera ¢ €,31rd; lxyoca Td.» #gridy $#2yogn 1201 3 og 1l o;$Hg

MOTT client started.
Free heap = 36820

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

WiFi connect: Success
IP address: 192.168.2.19
Connecting to }
iConnect t. server: Success

FPublish : Success ([{"id":"0","page”:"Smart!
Publish config: Success ({“id":"1",“"page”:"Smart
Publish config:
Fublish new st.
Publish new
Subscribe: Succesa

Nodemcu™, "descr”
Nodemcu®, “descr”

2", "widget”:"small-badge”, "topicT:™
0%, "widget":“small-badge”, “topic™

Imanager/SzarthouseNodemcu/DHT22, wvalue: (“stactus":"0")
IoTmanager/SmarthouseNodemcu/DS1ED20, value: ("status™:"0"}

« [ '

/| ABTONDOKDYTKS You've pressed OrnpasiTs but nothing was sent, Should you select a Ine ending?  He naitaes Koneu crpos v | | 115200 60a v

Pucynok 45
W cmotpum nannbie Ha cmapTdoHe B npunoxenun loT Manager (puc. 46).

@ WiFi Bpokep @

DHT22

DS18b20

Pucynoxk 46

IIpakTH4eckoe 3ananue 3

B  nmaHHOM 3amaHMM  pacCMOTPUM  YOpPaBJICHHUE  HCIOJHUTEIBHBIMH  YCTPOWCTBAMH,
nonakmoueHHbIMA K NodeMCU, u3 mo6unbHoro npuioxkenus [oT Manager. B cketa mis NodeMCU
HEOOXOIMMO BHECTH CIEAYIOINUE W3MEHEHUs. V3MeHsieM KOJIWYeCTBO BHUDKETOB JUIsI OTOOpaKeHUs
(yBenu4eHHe Ha KOTMYECTBO UCTIOTHUTENBHBIX YCTPOUCTB):

const int nWidgets = 5;

B nporneaype initVar() mponuceiBaeM HACTPONKHU ATl BUKETOB YIPABICHHS UCTIOTHUTEIbHBIMU
ycTpoiicTBaMM, Ham HeoOxoaum BujkeT toggle.  I[lapamerpy page[] mnpucBamBaeM 3HadyeHHE
RelaysNodemcu, uTo mo3BonuT Ha skpaHe MoOunmpHOro npuinoxkeHus loT Manager pa3faensars 1aTYNKU
Y UCIIOJIHUTEIIbHBIE YCTPOMCTBA IO PA3HBIM BKJIQIKAM.
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id (2] = "2";
"RelaysNodeMcu"™;
"Light";

= "toggle";

iefaultVal[2] = 0

;
= false;
= prefix + "/" + devicelD + "/light";
= "\"color\":\"red\"";
. M3,
= "RelaysNodeMcu";

"Pump";

"toggle™;

= false;

= prefix + "/" + devicelD + "/pump";

"\"color\":\"red\"";

= "Fun";
widget [4] = "toggle";
//pin[0] = 4;
defaultval[4] = 0;
inverted[4] = false;
sTopic([4] = prefix + "/" + devicelD + "/fun";
color(4] "\"color\":\"red

Job6asisiem napameTpsl KOHGUTYpaAIMU 0TOOpaXKEHUsI BUIKETOB YIIPABICHUS UCTIOIHUTEIbHBIMU
yCTpOMCTBaMH, KOTOpPBhIE HEOOXOIMMO HAIIPaBUTH OPOKeEpY:
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] + "}";

HeobOxonumo oOpabateiBaTh monydyaeMble M3 Opokepa cooOmieHuss 00 W3MEHEHUHU cTraTyca
UCIIOJIHUTENIbHBIX ycTpoicTB. BHOCHM n3meHenus B pynkuuo 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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Oynknus set_status_relays() BKITIOUaST/BBIKIIOYAET UCTIOTHUTEIBHBIC YCTPONCTBA:
voild 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); // mays=a
}
[Tonnbpiii ckeTd mpuBeneH B ymctunre 14.3. 3arpyxkaem ero Ha miatry NodeMCU, oTkpsiBaem
MOHUTOP TOCJIEI0BATEILHOTO OPTA U BUJUM OTIPABKY JIAHHBIX C TaTYUKOB (pHC. 47).

& com1o =@

| | Ompssrs ||
;1 dnfl| ESal B s IS & “('ch bhaogul'obry # x@BUl{1{lprna fdis corllz Ucx'oo dBR$" 3 nos" '{U%

f0TT client started.
Free heap = 35232
Connecting via WiFi to MacBook-Fro-Victor...

vifi connect: Success

IP address: 192.16€8.2.19

Connecting to MOIT server ...

Connect to MQIT server: Success

Publish config: Success :"SensorsNodemcu", "descr™:"DHT22", "widget™: "small-badge”, "topic":"/Io

Publish config: Success (("id":"1",“page”:“Sensorsicdemcu®, "descr®:"DS18b20", "widget™:"small-badge”, "topic":"/

Publish config: Success (("id“:%2", "page™:“RelaysNodeMcu", *descr®:"Light", "widget”:"toggle”, "topic™:"/IoTmanag

Publish config: Success ((“id":%3%, "page™:“RelaysNodeMcu™, “descr™:"Pump®, "widger™:"toggie®™, “"topic”:"/IoTmanage
iblish config: Success (({"id":"3","page”:"RelaysNodeMcu"”, descr™:"Fun", "widget":"toggle"”, "topic”:"/IoTmanager|

Fublish 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, wvalue: {“status™:"1"}

Publish new status for /IcTmanager/Smarhouselodemcu/pump, value: {"status®:"i"

Fublish new status for /IoTmanager/SzarhouseNodemcu/fun, value: {"status”:"1%}

Subscribe: Success

|I V| ASTONROKPYTKA He HaMQeH KOHEU CTPORM v 115200608 v

Pucynok 47
W cmoTtpum nanubie Ha cmapTdoHe B npuiioxenun loT Manager (puc. 48). BumxeTs! nonydenus

JAaHHBIX u YIIpaBJICHUA HUCIIOJIHUTCIIbHBIMHA
] wep @

DHT22

DS18b20

&
@
«

YCTpOMCTBAMH PACIIONOKEHBI B pa3HbIX BKIaAKax (puc.49).
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Pucynok 48

N3menenne  coctostHus  toggle K

Pucynok 49

HY6J'II/IKaI_II/II/I N3MCECHCHHBIX JaHHBIX B

TeMy

/ToTmanager/SmarhouseNodemcu/xxx u tara NodeMCU, monydas 3té gaHHbie(cM. puc. 50),
U3MECHSIET COCTOSIHHE COOTBETCTBYIOIIETO HCIOIHUTEILHOTO YCTPOMCTRA.

[E=IE] =)

r@ COM10

_Ompasms_ |

Publish config:
Publish config:
Fublish config:
Publish config:
Publish config:

Success
Success
Success
Succeas
Success

({"id":"1", "page™:
({"id":"2", "page":
({"id":"3", "page”:
({"id":"¢", "page™:

“Sensorsiodemcu®, "descr™:"DS18b20", "widget™: “small-badge”, "topic™:
“RelaysNcdeMcu”, "descr”: "Light”, "widget": “toggle™, "topic”:"/IoTmar
“RelaysNodeMcu”, "descr™: "Pump®, "widget™:"toggle”, "topic™: /IcImans
“RelaysNcdeMcu™, "descr”: "fun”, "widget": "toggle”, "topic”:"/IoTmanag

Publish new atatus for /Iol Smar Nod: DHT22, value: (“status”:"1%}
Publish new status for /IoTmanager/SmarhouseNodemcu/DS1Eb20, value: ["status™:"17}
Publish new status for /IoT: ger/Smarh Nod: /light, wvalue: [“status”:"0")
Fublish new scatus for /IoT ger/Sma Nod: pump, value: {"stacus™:
Fublish new status for /IoT ger/SmarhouseNod: /fun, value: {“status™:"0

Subscribe: Succeas

IGet data from subscribed topic /IoTmanager

Publish config:
Publish config:
Publish config:
Fublish config:
Publish config:
Fublish config:
Fublish new status

Success
Success
Success
Success
Success
Success
for /Iol

({"4d":70", "page™:
({"id":"1", "page”:
{{"id":%2", "page":
({"id":"3", "page™:
({"id":"4", "page":

Sma

"SensorsNodemcu”, "descr™:"DHT22", "widget™:"amall-badge”, "Topic™:"/| _
“Sensorsiodemcu®, "descr®:"DS18b20", "widget™: “small-badge"”, "r.::pxz:":“=
"RelaysNodeMeu®, "dascr™: "Light”, "widget": "toggla™, “topic”:"/IoTmar|
“RelaysNcdeMcu”, "descr”: "Pump™, "widget™: "toggle”, "wpic":'/{o?mna‘
“RelaysliedeMcu”, "descr”: "Fun”, "widget"”: "toggle™, “topic": '/Iol’mnagj

DHT22, walue: (“status™:"1%)

Publish new status
Publish new status
Publish new status

for /IoT: /Sma

for /IoTmansger/SmarhouseNodemeu/DS18b20, value:
for /IoTmanager/SmarhouseNodemcu/light, value:

{"stazus”:"1"}
(“status”:"0")

o /pump, value: {"status”":"0"}

Fublish new status /Smar

Nod fun, value:

for /IcT g

) ™ 1

{"status*:"1"} |

dopma npeacTaBieHus pe3yJbTara:
OtuyeTt no paboTe JOJKEH COIePKaTh:

Pucynoxk 50

a) HauMeHOBaHHe padOoThI U 1IeNb PabOThI;
0) cxeMbl IOAKIIOYEHHS YCTPOMCTB BBOI-BBIBO/IA;

B) BBIBOJBI IO paboTe.
Kpurepuu omeHku:

OreHKa «OTJIMYHOY CTaBUTCS, €CJIM 3a/IaHUE BBIMOJIHEHO BEPHO U MOJHOCTHIO.
Or1eHKa «XOPOIII0Y» CTAaBUTCS, €CITH JIOMYIICHA OIHA WJIH JIBE OIIUOKH, IPUBEIIINAE K

HENPAaBWJIbHOMY PE3YJbTary.

OIIeHKa «KYAOBJICTBOPUTCIIBHO» CTABUTCA, €CJIM NPUBCACHO HCIIOJHOC BBINIOJIHCHUC 3a1aHs.
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Hpuiaoxenne 1.
JIMCTHHIH TPOrpaMm
JInctunr 1.1
const int LED=10; // BeBON @Ojid HNOOKJoOYeHMA cBeTommoma 10 (D10)
void setup ()
{
// KoHburypmupyeM BHBOJI IMNOIKJIOUEHMS CBeTOoaMoma Kak Bexon (OUTPUT)
pinMode (LED, OUTPUT) ;
}
void loop ()
{
// BKJIHOYaAEeM CBEeTOIOMOI, Nomasas Ha BeBon 1 (HIGH)
digitalWrite (LED,HIGH) ;
// maysa 1 cex (1000 mc)
delay (1000) ;
// BHIKJIDUaeM CBETOOMOI, nomasad Ha suBom 0 (LOW)
digitalWrite (LED, LOW) ;
// maysza 1 cex (1000 mc)
delay (1000) ;
}

JIuctunr 1.2
const int LED=10; // KoHraxkT 10 Ojug HOOKJIOUEHMA CcBeTOIMOIA
const int BUTTON=2; // KoHTakT 2 IJs8 NOOKJIOUYEHMS KHOIIKU

int tekButton = LOW; // IlepeMeHHas OJg COXPAHEHUS TEKymlero COCTOSHUSI
KHOIIKM

int prevButton = LOW; // [lepeMeHHaa n0Jid COXPAaHeHMA IIPeeOyllero COCTOAHUA

// K HOIKU

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

void setup ()

{

// CKOHOUTYPUPOBATH KOHTAKT CBETOIMOIA KaK BHIXOI
pinMode (LED, OUTPUT) ;

// CKOHOUTYPUPOBATH KOHTAKT KHOIMKM KaK BXOI
pinMode (BUTTON, INPUT);

}

void loop ()

{

tekButton=digitalRead (BUTTON) ;

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

{

// HaxaTue KHOIKM — U3MEHMTL COCTOSHME CBeTOOMOLa
ledOn=!1edOn;

digitalWrite (LED, ledOn);

}

prevButton=tekButton;

}

Juctunr 1.3
const int LED=10; // KouTaxkT 10 Ong HNOOKJIOUEHMS CBeTOIMOIA
const int BUTTON=2; // KoHTakT 2 O HNONOKJIOUEHUS KHOIKU

int tekButton = LOW; // lepeMeHHas 9 COXpPaHeHMI TEeKyleTOo COCTOSHMUS KHOIKU
int prevButton = LOW; // [lepemMeHHad 0OJ194 COXPaHEeHMA NPenenyllero COCTOAHMA

// K HONIKM

boolean ledOn = false; // Tekymee coOCTOSHME CBEeTOOMOIA (BKJIOUEH/BHKJIOUECH)

void setup ()

{

// CKOHOUI'YPUPOBATL KOHTAKT CBETOOMONA KAaK BHXOI
pinMode (LED, OUTPUT);
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// CKOHOUI'YPUPOBATL KOHTAKT KHOIMNKM KAaK BXOI

pinMode (BUTTON, INPUT)

}

// ®YHKUMS CrJaxmuBaHus napebesra. [IpMHMMAeT B KadYeCTBE

// apryMeHTa MNOpeluHIyllee COCTOSHME KHOINKM M BHIOAET (aKTUUEeCKOe.
boolean debounce (boolean last)

{

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

{

delay(5); // xmem 5 M C

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

}

}

void loop ()

{

tekButton = debounce (prevButton) ;

if (prevButton == LOW && tekButton == HIGH) // eciu HaxaTue...
{

ledOn = !1ledOn; // MHBEpPTUPOBATH 3HAUYEHME COCTOSHMS CBETOOMUOLA

}
prevButton = tekButton;
digitalWrite (LED, ledOn); // MU3BMEHMUTb CTATyC COCTOSHMS CBETOOMONA

}

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

void setup ()
{
lcd.begin (16, 2);
lcd.clear () ;
lcd.print ("Egor !'");
}
void loop ()
{
lcd.setCursor(0,1);
led.print (millis () /1000);
Jluctunr 2.1
// TopmkmonueHre OMBIMOTEK
#include <SPI.h>
#include <MFRC522.h>
// KOHCTAHTH NOIOKJIOUEHMS KOHTaAkKTOB SS m RST
#define RST_ PIN 9
#define SS PIN 10
// Vauumanmsauma MFRC522
MFRC522 mfrc522 (Ss_PIN, RST PIN); // Create MFRC522 instance.
void setup ()
{
Serial.begin (9600); // uHMUMaIMBALMg [IOCJENOBATEJILHOTO IOPTAa
SPI.begin(); // wHuumammuszaumsg SPI
mfrc522.PCD Init(); // wmumumammsaums MFRC522
}
void loop ()
{
if (! mfrc522.PICC IsNewCardPresent())
return;
// uTeHue KapTH
if (! mfrc522.PICC_ReadCardSerial())
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return;

// mokazarb pes3yybTaT urTeHrsa UID M TUI METKM
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 pe3yJibTaTa 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 "™ O" : "™ ™);
Serial.print (buffer[i], HEX);

}

}

JIucTuHr 2.2
// TomkioueHre OMBIMOTEK
#include <SPI.h>
#include <MFRC522.h>
// KOHCTAHTH MNONOKJIOUEHUS KOHTAKTOB SS m RST
#define RST PIN 9
#define SS PIN 10
// VHuumanmsaumsa MFRC522
MFRC522 mfrc522 (SS_PIN, RST PIN); // Create MFRC522 instance.
MFRC522 :MIFARE Key key;
byte sector = 1;
byte blockAddr =
byte dataBlock[] {0,
byte trailerBlock = 7;
byte status;
byte buffer[18];
byte size = sizeof (buffer);
void setup ()
{
Serial.begin (9600); // mHMUMaAIM3ALMS NOCJIENOBATEJILHOTO MOPTAa
SPI.begin(); // wHuumammuszauusa SPI
mfrc522.PCD Init(); // mumumammsauus MFRC522

4;
= 6,0,0,0,0,0,0,0,0,0,0,0,0,0,0};

// BHaueHue kiapda (A miam B) — FFFFFFFFFFFFh 3HadeHMe C 3apola
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;

// mokasaTb pesynabTarT urTeHms UID M TUI MEeTKM
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)) ;

// UTeHue HaHHEIX U3 OJoka 4
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Serial.print (F("Reading data from block "));
Serial.print (blockAddr) ;

Serial.println(F(" ..."));
Serial.print (F("Data for count ")); Serial.print (blockAddr);
Serial.println(F(":"));

dump byte array(buffer, 2); Serial.println();
Serial.println();

for (byte i = 0; i < 16; i++) // sammce B buffer(]
dataBlock[i]=buffer[il];

// nomydeHme OGanT cuerumka (0 m 1)

int countl=(buffer[0]<<8)+buffer[l];

Serial.print ("countl=");Serial.println (countl);
countl=countl+l; // MHKpPEMEHT CUeTuMKa
dataBlock[0]=highByte (countl) ;
dataBlock[1l]=lowByte (countl);

// AyTeHTudurauusa key B

Serial.println (F("Authenticating again using key B..."));
// 3anmuch OAHHEIX B OJIOK

Serial.print (F("Writing data into block "));
Serial.print (blockAddr) ;

Serial.println(F (" ..."));

dump byte array(dataBlock, 2); Serial.println();

}

// BBIBOI pe3yJibTaTa UTEeHMS 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);

}

}

Juctunr 3.1

int detectedLED = 13; // YraszbBaeM IUH

int readyLED = 12; // YxasplBaeM IIMH

int waitLED = 11; // YraszbBaeM IUH

int pirPin = 7; // VkaspBaeM NOMH OaTUMKa

int motionDetected = 0; // TepeMeHHas nJjda OOHAPYyXeHUS OBUXEHUS

int pirvalue; // TlepeMeHHas IJg COXpaHeHMus 3HaueHus u3 PIR

void setup ()

{

pinMode (detectedLED, OUTPUT) ; // YcTaHOBKa NOMH KakK BHXOI
pinMode (readyLED, OUTPUT) ; // YcTaHOBKa NMH KaK BHXOJ
pinMode (waitLED, OUTPUT) ; // YcTaHoOBKa MNMH KakK BEXO]
pinMode (pirPin, INPUT); // YcTaHOBKa NMH KaK BXOI

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

void loop ()
{

pirValue = digitalRead (pirPin);// CumMTHBaeM BHAYEeHME OT NATUMKAIBMKEHMUI
if (pirvValue == 1) // Eciu OBUXeHME eCTb, OejlaeM 3alepxKy B 3cC.
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digitalWrite (detectedLED, HIGH) ;
motionDetected = 1;

delay (3000) ;

}

else

{

digitalWrite (detectedLED, LOW) ;
}

// Bamepxka nocje cpabareiBanusa //
if (motionDetected == 1)

{
digitalWrite (detectedLED, LOW) ;
digitalWrite (readyLED, LOW) ;
digitalWrite(waitLED, HIGH) ;
delay (6000) ;
digitalWrite (readyLED, HIGH);

Jucrunr 4.1

digitalWrite (waitLED, LOW);
motionDetected = 0;
}

}

#include "DHT.h"

#define DHTPIN 2 // ToT caMelii HOMEpP MNMHA,

// OmHa n3 clenyouux CTPOK 3aKOMEHTMpOoBaHAa. CHMMMTE KOMMEHTAaPMU,

nookJjouyaeTe maTumk DHT11 x arduino
DHT dht (DHTPIN, DHT22);

//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 «OmmbKa CUMTHEIBAHMA» 7
Serial.println ("Oumbka cumTEHBaHMA") ;

return;
}
Serial.print ("BmaxuHocTts: ") ;
Serial.print (h);
Serial.print (" %\t");
Serial.print ("Temneparypa: ");
Serial.print (t);
Serial.println ("™ *C ");

O KOTOPpOM YIIOMMHAJIOCBH BEHIIE
eCJin

//VHMLMaumusa IaTdukKa

//Vi3MepsaeM BJIaXHOCTb

//VI3MepseM TeMIepaTypy
// TlpoBepka.
1 nporpaMMma 3aBepumaeTr padoTy

Ecnm He ynmaeTcda CcumMTaTb I[IOKa3aHMA,

//BEIBOI MoOKasaTeJiell Ha JKpaH

Jluctunr 5.1

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

// smHus 1-Wire OymetT Ha pin 10

// MHMIMaJIM3almMdad C YyKa3aHMeEM KOHTAKTOB IIOIOKJIIOUEHMA

LiquidCrystal lcd (12,
void setup (void)

{

Serial.begin (9600) ;
// YCTaHOBUTHL PA3BMEPHOCTL IUCIIIES
lcd.begin(l6, 2);

lcd.clear () ;

}

11, 7, 6, 5, 4);
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void loop (void)
{
int t=get temp();

lcd.setCursor (0,1);lcd.print (" ");
lcd.setCursor (0,1);
led.print (t/16) ;lcd.print (".");lcd.print ((t%16)*100/16) ;

}

// moJylydyeHue mOaHHBX C pmaTumka 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 YHMKAaJILHOT'O ampeca l-Wire ycTporcTsa
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 TEMIEPaTypPh IaTUMKOM
ds.write (0x44,1);
delay (750); // xmem 750 mc
present = ds.reset();
ds.select (addr) ;
ds.write (0xBE); /
// cumTeHBaeM O3Y ImaTumka
for (1 = 0; 1 < 9; 1i++)
{ data[i] = ds.read();}
Temp= (data[l1]<<8)+datal0];
return Temp;
}
Jucrunr 6.1
#include <Servo.h> // nopkiwyeHue OUOIMUOTEKM Servo
Servo servol;
const int pinServo=8; // nuH 10Jg NOOKJIOUEHMS CEPBONPUBOIA
int pos = 0; // nepeMeHHasd IOJid XPaHEHUS [IO3ULMM CEPBONPUBONA
int dir =1; // HampaBJjieHMEe MepeMelleHUs CEepPBONPUBOIA
// BuBOmel mia noakjwdeHus HC-SR04 Trig - 12, Echo - 13
Ultrasonic ultrasonic (12, 13);
float dist cm; // nepemenHas OJsS OUCTAHLUMM, CM
// TOOKJIOUMTH IOMHAMUK K pin 9
int speakerPin = 9;
void setup ()
{
// TOOKJIOUMTHL [MEepEeMeHHYyl servol k BreBOAY pinServol
servol.attach (pinServol) ;
pinMode (speakerPin, OUTPUT) ;
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}

void loop ()

{

servol.write (pos); // NOBOPOT CEPBONPMBONOB Ha IIOJIYUYEHHHI yTOJI
delay(15); // maysa mjs OXuOaHMS [OBOPOTa CEPBOIPUBOIOB

float dist cm = ultrasonic.Ranging (CM);

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

tone (speakerPin,); // BKJIOUUTEL [IbEe303yMMEP

else

{

tone (speakerPin,0); // OTKJIOUMTL Nbe303yMMEP

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

dir=dir*(-1); // w3MeHeHMEe HaNpaBJIEHUS IBUXESHUS

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

void setup () {

pinMode (12, 0UTPUT); // mmH 12 co cBeTomuomoM OyIeT BHXOINOM (aHTJI. «output»)
pinMode (A0, INPUT); // x aHajioroBOMYy BxOony A0 MNOIKJIOUMM HAaTUMK (aHIJI. «intput»)
statuslamp=false; // HaualbHOE COCTOSHME - JlaMIla BHKJIOUEHA

Serial.begin (9600); // nomkijoyYaeM MOHMUTOP NOPTAa

}

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

if (analogRead (A0)>60) {
statuslamp=!statuslamp; // MeHSeM CTaTyC JIaMIb NOPM PETUCTPaLMM XJIOIKA
digitalWrite (12, statuslamp); // nepexjoyaeM CBETOIMOI Ha BHXOIe 12
delay (20); // 3amepxka, "mpebesra'" XJOIKOB

JIuctuur 8.1
int light; // nepeMenHasa nJjia XpaHeHMS IAHHEIX GOTOpPEe3UCTOopa
void setup ()

{

Serial.begin (9600) ;

}

void loop ()

{

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

}

JIuerunr 8.2
// KOHTAKT MNOOKJIOUYEHMS CBETOIMOINOB
const int leds[]={3,4,5,6,7,8,9,10};
const int LIGHT=A0; // Kouraxrt AQ mna Bxoma poTopesmcrTopa
const int MIN LIGHT=200; // HmxHMI HOPOT OCBEINEHHOCTM
const int MAX LIGHT=900; // BepxXHWM HOPOT OCBEUEHHOCTM
// TlepeMeHHasa IJid XpPaHEHUS HOaHHHX GboTopes3ucTopa
int val = 0;
void setup ()
{
// CKOHOUTYPUPOBATH KOHTAKTH CBETONMOIOB KAaK BHEIXOI
for (int 1i=0;1<8;i++)
pinMode (leds[i],OUTPUT) ;
}
void loop ()
{
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val = analogRead (LIGHT); // UreHue mnokasaHumt poropesmcrTopa
// TpvMeHeHre byHKUMM map ()

val = map(val, MIN LIGHT, MAX LIGHT, 8, 0);

// orpaHuumBaeM, UYTOOB HE MPEBLHCUJIO TPAHMIL

val = constrain(val, 0, 8);

// Baxeub KOJI-BO CBETOAMOIOB, MNPOIOPLUMOHAJIEHOE OCBEIEeHHOCTH,
// ocTajibHEIe MNOTYIMUTH

for (int i=1;1i<9;1i++)

{

if (i>=val) // 3axeub CBETOOMOIL
digitalWrite(leds[i-1],HIGH) ;

else // HNOTYyWIUMTHL CBETONMOIE

digitalWrite(leds[i-1],LOW);

}

delay (1000); // naysa mnepen clenyolyM M3MepeHMUEM

}

JIuerunr 9.1
#define INTERVAL GET DATA 2000 // wmHTepBana mM3MepeHMM, MC
#define SOILMOISTUREPIN A8 // NOUH NOOKJINYeHUS KoHTakTa A0
// BHadeHMe I[OJIHOTO MOJMBa
#define MINVALUESOILMOISTURE 220
// BHadYeHUEe KPUTUUECKOM CYyXOCTHU
#define MAXVALUESOILMOISTURE 900

// nepemMeHHasa IJis MHTEpBajla M3MEPEHUN
unsigned long millis int1=0;

void setup (void) {
// Banyck MmocyeloBaTeJIbHOTO IOopTa
Serial.begin (9600) ;

}

void loop (void) {
if(millis()-millis intl >= INTERVAL GET DATA) ({
// mnoJylyyeHMe »OaHHBIX C maTumka SoilMoisture
float moisture= get data soilmoisture();
// BEIBOI B MOHMTOP I[OCJIEOOBATEJILHOTO [IOpTa
Serial.print ("soilmoisture =");Serial.println (moisture);
Serial.println (" %");
// cTapT uMHTepBajsia OTCUeTa
millis intl=millis();
}
}
// ToJylydyeHuMe MHaHHBEIX C maTumMka SoillMoisture
float get data soilmoisture () {
// ToJlydeHue BHaueHUs C aHaJIOTOBOT'O BHBOIA HaTuMKa
int avalue=analogRead (SOILMOISTUREPIN) ;
// macmrabypyeMm 3HaUeHMe B IIPOLIEHTEH
avalue=constrain (avalue, MINVALUESOILMOISTURE, MAXVALUESOILMOISTURE) ;
int moisture=map (avalue, MINVALUESOILMOISTURE,
MAXVALUESOILMOISTURE, 100,0) ;
return (float)moisture;

Jucrunr 10.1
#define INTERVAL GET DATA 2000 // uHTepBan M3MEePEeHMI, MC
#define LEVELWATERPIN A9 // HOUH NOIOKJIOYEeHMA KOHTAaKTa S
// MopOoTOBOE 3HAUEHMUE MIPOTEeUKU
#define LEVELWATER 100

// mnepeMeHHad IJiS MHTEpPBAajla M3MEPEHUN
unsigned long millis int1=0;
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void setup(void) {
// Bamyck IOCJemOoBaTEeJIbHOT'O [opTa
Serial.begin (9600) ;

void loop (void) {
if(millis()-millis intl >= INTERVAL GET DATA) ({
// TNoJiydeHMe DNaHHBIX C OaTuMKa YPOBHS BOIH
float levelwater= get data levelwater();
// BHIBOO B MOHUTOP [OCJIEHOBATEJILHOTO IOpTa
Serial.print ("levelwater =");Serial.println(levelwater);
if (levelwater>LEVELWATER)
Serial.println(" flood !!!™);
// cTapT mMHTepBaja oOTCUeTa
millis intl=millis();

}

// ToJylyyeHue MHaHHBIX C OaTuMKa YPOBHS BOIL

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

Jmctunr 11.1
// Bubnuoreka njsg paboTel C maTumMkamu MQ
#include <TroykaMQ.h>

#define INTERVAL GET DATA 2000 // uHTepBajia M3MEPEHMM, MC
// TWH, K KOTOPOMY MOIKJIOUEH NaTuMnK

#define MQ2PIN Al0

// cozmaém oOBekT nJjiga paboTh C IAaTUMKOM

MQO2 mg2 (MQ2PIN) ;

// mnepeMeHHad IJiS MHTEPBajla M3MEPEHUN
unsigned long millis int1=0;

void setup () {
// OTKpEIBAEM IOCJIEHOBATEJILHEIL IOPT
Serial.begin (9600) ;
// xanmbpoBKa
mg2.calibrate () ;
mg2.getRo () ;
}

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

// ToJyuyeHMe OaHHHX C OaTuMka mg2
float propan= get data ppmpropan () ;
// BEIBOIOVM 3HaUeHMs Tas3a B ppm
Serial.print ("propan=");
Serial.print (propan);
Serial.println(" ppm ");
float methan= get data ppmmethan () ;
// BEIBOOVM 3HaUeHMd Tas3a B ppm
Serial.print ("methan=");
Serial.print (methan);
Serial.println(" ppm ");
float smoke= get data ppmsmoke () ;
// BEIBOOVM 3HaUeHMd Tas3a B ppm
Serial.print ("smoke=");
Serial.print (smoke) ;
Serial.println(" ppm ");
// cTapT uMHTepBajia OTCUeTa
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millis intl=millis();
}

// ToJylyyeHume MHaHHEIX COIEepPXaHMs MIpollaHa C martumka MQ2
float get data ppmpropan () {

Serial.println (mg2.readRatio());
// mHnoJyiydeHue s3HaueHUd
float value=mg2.readLPG() ;

return value;
}
// ToJNlyyeHue HaHHBIX COIEepXaHMs MeTaHa C maTumka MQ2
float get data ppmmethan () {

Serial.println (mg2.readRatio());
// MoJlydeHMe =SHadeHUs
float value=mg2.readMethane () ;

return value;
}
// ToJlyyeHMe MNaHHBIX COHOEepPXaHMa IuMa C JaTumMka MQ2
float get data ppmsmoke () {

Serial.println (mg2.readRatio());
// ToJydeHMe =HadeHMUsS
float value=mg2.readSmoke () ;

return value;

JImctunr 12.1
// BubnuoTreka njs paboTel C maTumMkamu MQ
#include <TroykaMQ.h>

#define INTERVAL GET DATA 2000 // uHTeppBajia M3MEpPEeHMI, MC
// NWH, K KOTOPOMY MNOIKJIOUEH NaTuMnK

#define MQ7PIN All

// cozmaéMm oOBeKT mnjsa pab®oTH C IaTUMKOM

MQ7 mg7 (MQ7PIN) ;

// mnepeMeHHad IJiS MHTEPBAajla 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) {
// ToJylydeHre OaHHBIX C OaTdmka mg7
float carbonmonoxide= get data ppmcarbonmonoxide () ;
// BEIBOOVM 3HaUeHMd Tas3a B ppm
Serial.print ("carbonmonoxide=") ;
Serial.print (carbonmonoxide) ;
Serial.println (" ppm ");
// cTapT uMHTepBajsia OTCUeTa
millis intl=millis();
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}

// THoJylydeHue NaHHHEX C maTuuka MQ7
float get data ppmcarbonmonoxide () {

Serial.println (mg7.readRatio());
// moJlydeHMe BHadeHUs
float value=mg7.readCarbonMonoxide () ;

return value;

JIuernnr 13.1
#define INTERVAL GET DATA 2000 // wmHTepBasa mM3MepeHMM, MC
// OMH, K KOTOPOMYy MOIKJIOYEH HNaTumuk orHsa flame sensor
#define FLAMEPIN Al2

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

void setup () {
// OTKpEHIBAEM IOCJIENOBATEJILHEI [MOPT
Serial.begin (9600) ;

}

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

}

// nosiydeHue HaHHHIX C mardmuka flame sensor
float get data flame() {

// monydyeHue BHAUYEHUS
float value=analogRead (FLAMEPIN) ;

return (float)value;

Jlucrunr 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
device)
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
notification temporary disabled.
sketch version : 1.5
IoT Manager : any version
toggle, range, small-badge and power-button widgets demo
L1177 7777777777777 7777777 777777777777777777777777777777
// Attention for ESP-01 users!
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// at line 167 change value 15 (GPIO1l5) 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=404074#p40407

L1177 7707 7777777777 777777777777777777777777777777777777777

*/

#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

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
account data

String mgttpass = "191066"; // from CloudMQTT account
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\":\"1\"}";
const String stat0 = "{\"status\":\"O\"}";
const int nWidgets 8;

String stat nWidgets];

String sTopic nWidgets];

String color nWidgets];

String style nWidgets];

String badge nWidgets];

’

String descr nWidgets
String page nWidgets
String thing config[nWidgets
String id
int pin

’

’

’

nWidgets

[ ]
[ ]
[ ]
[ ]
[ ]
String widget [nWidgets];
[ ]
[ ]
[ ]
[ ]
[nWidgets]

’
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defaultval
inverted

int
bool

[nWidgets];
[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:
if (ids.length() == 0) {
Serial.println ("PUSH:
return;

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

}
String data =

try to send push notification..

"{\"app_ id\": \"8871958c-5f52-11e5-8f7a-

M

ids not received, push failed");

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:
httpClient.print ("Content-Length: ");
httpClient.println(data.length());
httpClient.println("Content-Type:
httpClient.println ("Connection: close");
httpClient.println();
httpClient.println(

httpClient.println(

Serial.println (data);

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

’

)
data) ;
)

’

}

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] = "Bedroom";
descr [0] = "Bedroom light-0";
widget[0] = "toggle";
pin[0] = 4;
defaultval[0] = 1;
inverted[0] = true;
sTopic[0] = prefix + "/" + deviceID + "/lightO";
color[0] = "\"color\":\"red\"";
orange, red, white, yellow (off - grey)
id [1] — vvln;
page [1] = "Bedroom";
descr [1l] = "Bedroom light-1";
widget[1l] = "toggle";
pin[l] = 5;
defaultval[l] = 1;
inverted[l] = true;
sTopic[1l] = prefix + "/" + deviceID + "/lightl";
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application/Jjson");

esp8266.Arduino.IoTmanager") ;

// GPIO4 - toggle
// defaultVal status

// black, blue, green,

// GPIO5 - toggle
// defaultVal status



"\"color\":\"white\"";
white, yellow (off - grey)

"2";
"Bedroom";
"Bedroom light-2";
"toggle";

2] = 1;

true;
= prefix + "/" + deviceID + "/light2";
"\"color\":\"yellow\"";

white, yellow (off - grey)

"3";

"Bedroom";
= "ADC";

"small-badge";

AQ;

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

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

color [1] =
orange, red,
id [2] =
page [2] =
descr [2] =
widget[2] =
pinf[2] = 0;
defaultvVal]
inverted[1l]
sTopic[2]
color [2] =
orange, red,
id [3] =
page [3] =
descr [3]
widget[3] =
pin [3] =
sTopic[3] =
badge [3] =
style [3]
id [41 =
page [4] =
descr [4] =
widget[4] =
pin  [4] =
inverted[4]
sTopic[4] =
style [4]
// RED
id [5] =
page [5] =
descr [5] =
widget[5] =
// ATTENTIO
pin  [5] =
defaultvVal[5]
inverted
sTopic[5]
style[5]

= "\"style\":\"font-size:150%;\"";

"4";

"Bedroom";
IIKEYII;
"power-button";
2;

true;
prefix + "/" + deviceID + "/light4d";
= "\"style\":\"font-size:150%;\"";

"5",.
"Bedroom";

= "Bedroom RED";
— "range";

N! if you use ESP-01 module, then not use

15;

0;

prefix + "/" + deviceID + "/red";
= "\"style\":\"range-assertive\"";

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

badge[5]

= "\"badge\":\"badge-assertive\"";

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

— "6",‘

2.
[

"Bedroom";
"Bedroom GREEN";

"range";

; //
o] = 0;

= prefix + "/" + deviceID + "/green";
= "\"style\":\"range-balanced\"";

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

= "\"badge\":\"badge-balanced\"";

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

// GREEN
id [6]
page [6]
descr [6]
widget[6]
pin[6] =1
defaultVal
sTopic[6]
style[6]
badge[6]
// BLUE

id [7]
page [7]

"7";
"Bedroom";
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// black,

// GPIOO

blue, g

- toggle

reen,

// defaultVal status

// black, blue,

// ADC

// see

// GPIO2

GPIO15

// GPIO15

- range

// defaultval 0%,

// see

// see
GPIOl2 - range

// defaultvVal 0%
// see

// see

green,

not



descr [7] = "Bedroom BLUE";

widget[7] = "range";

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

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

sTopic[7] = prefix + "/" + deviceID + "/blue";

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

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

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

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

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

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

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

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

thlng_conflg[4] — vv{\uid\vv:\uu + ld[4] + H\H,\Hpage\!l:\"" +
page[4]1+"\",\"descr\":\"" + descr[4] + "\",\"widget\":\"" + widget[4] +
"\",\"topic\":\"" + sTopic[4] + "\"," + style[4] + "}";

thing config[5] = "{\"id\":\"" + id[5] + "\",\"page\":\"" +
page[5]1+"\",\"descr\":\"" + descr([5] + "\",\"widget\":\"" + widget[5] +
"\", \"topic\":\"" + sTopic[5] + "\"," + style[5] + ","+ badge[5] + "}"; //
GPIO1l5 R

thing config[6] = "{\"id\":\"" + id[6] + "\",\"page\":\"" +
page[6]1+"\",\"descr\":\"" + descr([6] + "\",\"widget\":\"" + widget[6] +
"\", \"topic\":\"" + sTopic[6] + "\"," + style[6] + ","+ badge[6] + "}"; //
GPIO12 G

thing config([7] = "{\"id\":\"" + 1id[7] + "\",\"page\":\"" +
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));
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if (success) {
delay (500) ;
for (int i = 0; i < nWidgets; 1 = 1 + 1) {
success = client.publish (MQTT::Publish(prefix + "/" + deviceID + "/config",
thing configl[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; 1 < nWidgets; 1 = i + 1) {
pubStatus (sTopic[i], statli]):;
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], statl[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[l], statll]);

} 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) ;
, statf[2]);

[EPE——Y

} 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();
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analogWrite (pin[5],x.toInt());
stat[5] = setStatus(x);

pubStatus (sTopic[5], stat[5]);
} else if (sub.topic() == sTopic
String x = sub.payload string
analogWrite (pin[6],x.toInt());

’

’

stat[6] = setStatus(x);

pubStatus (sTopic[6], stat[6]

[6] + "/control™)
()

{

)7
} else if (sub.topic() == sTopic[7] + "/control") {
String x = sub. payload string () ;
analogWrite(pin[7],x.toInt());
stat[7] = setStatus(x);
pubStatus (sTopic[7], stat[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],defaultval(l]);
pinMode (pin[2], OUTPUT) ;
digitalWrite(pin[2],defaultvall2]);

stat[3] = setStatus (analogRead(pin([3]));
pinMode (pin[4], INPUT);
stat[4] = setStatus(digitalRead(pinf4]));

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())

—_ o~ o~

}

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

) ;

if (WiFi.status() == WL_CONNECTED) {

if (!client.connected()) {

Serial.println("Connecting to MQTT server

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

{

M

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

}

if (success) {

client.set callback(callback);

Serial.println ("Connect to MQTT server:

pubConfig() ;

client.subscribe (prefix) ; //
client.subscribe (prefix + "/ids"); //
client.subscribe (sTopic[0] + "/control"); //
client.subscribe (sTopic[1l] + "/control™); //

client.subscribe (sTopic[2]
// 3 - display only, no control
] + "/control"

client.subscribe (sTopic[4

+ "/control"); //

;

Success") ;

for receiving
for receiving
for receiving
for receiving
for receiving

for receiving

[ )

client.subscribe (sTopic[5] + "/control"); // for receiving
client.subscribe (sTopic[6] + "/control"); // for receiving
client.subscribe (sTopic[7] + "/control"); // for receiving
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)
//

HELLO messages

IDS

GPIO
GPIO
GPIO

GPIO
GPIO
GPIO
GPIO

messages
messages
messages
messages

messages
messages
messages
messages

+ ll)";

// ESP8266 Community Edition v 2.0.0-stable have some HTTPS issues. Push
uncomment next line if you use future

notification temporary disables.
versions.
//
// push (msqg) ;
//
//
pushtime = millis{();
}
}
int key;
key = digitalRead (pinf[4]);

Please,

if ( stat[4] != setStatus(key) )

stat[4] = setStatus (key);

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

}
client.loop();

{

// widget 4
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Jucruur 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

String deviceID = "SmarhouseNodemcu"; // 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
account data

String mgttpass = "191066"; // from CloudMQTT account
data

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

// nomkiwoueHue Ombimorexu DTH

#include "DHT.h"

// KOHCTaHTEH

#define DHTPIN 4 // nuH (D2) NOOKJIOYEHMA KOHTakTa DATA
#define DHTTYPE DHT22 // nmartumx DHT 22

// cosmaHue sk3eMmisapa obbexkTa DHT

DHT dht (DHTPIN, DHTTYPE) ;

#define DSD18B20PIN 5 // HOUH MNOIOKJIYeHusa koHTakTa DATA (D1, GPIO5)
// momkJpdyeHue OUBIIMOTEKU

#include <OneWire.h>

// cosmaHue sk3eMmigpa OneWire

OneWire ds (DSD18B20PIN) ;

String val;

String ids = "";

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

const String statl = "{\"status\":\"1\"}";
const String statO "{\"status\":\"0O\"}";

const int nWidgets 2;

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

String widget nWidgets];
String descr nWidgets];
String page nWidgets];

’

String thing config[nWidgets
String id

’

[ ]
[ ]
[ ]
[ ]
String badge [nWidgets];
[ ]
[ ]
[ ]
[ ]
[ ]

nWidgets
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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...");
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(

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;

}

)I
data) ;
)

’

void initVar () {

id [0] = "0";

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/f#colors

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

id [1] = "1";

page [1l] = "SensorsNodemcu";

descr [1] = "DS18b20";

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

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

sTopic[1l] = prefix + "/" + devicelID + "/DS18b20";
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badge [1] = "\"badge\":\"badge-calm\""; // see
http://ionicframework.com/docs/components/#colors
style [1] = "\"style\":\"font-size:150%;\"";

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

if (inverted[i]) {
if (defaultval[i]>0) {
stat[i] = setStatus(0);
} else {
stat[i] = setStatus(l);
}
} else {
stat[i] = setStatus (defaultvVallil]):;
}
}
thlng_conflg[O] — ll{\llid\ll:\llll + ld[O] + "\",\"page\":\"" +

page[0]1+"\",\"descr\":\"" + descr[0] + "\",\"widget\":\"" + widget[0] +
"\",\"topic\":\"" + sTopic[0] + "\"," + badge[0] + "," + style[O] + "}"; // DHT11
thing config[1l] = "{\"id\":\"" + id[1] + "\",\"page\":\"" +
page[1]1+"\",\"descr\":\"" + descr([1] + "\",\"widget\":\"" + widget[1l] +
"\", \"topic\":\"" + sTopic[1l] + "\"," + badge[l] + "," + style[l] + "}"; //
ds18b20
//thing_config[2] = "{\"id\":\"" + 1d[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 1 = 0; i < nWidgets; 1 = 1 + 1) {
success = client.publish (MQTT::Publish(prefix + "/" + deviceID + "/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 i = 0; i < nWidgets; 1 = 1 + 1) {
pubStatus (sTopic[i], statl[il):;
delay (100);
}
}
void callback (const MQTT: :Publishé& sub) {
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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], 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() == 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[1l]));

// Setup console
Serial.begin (115200);
delay(10);
Serial.println ()
Serial.println ()
Serial.println ("MQTT client started.");

I
I

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

bool success;
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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");

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

}

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

val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[1l] + "/status", val ); // widget 1
oldtime = newtime;

}

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

val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[1l] + "/status", val ); // widget 1
oldtime2 = newtime;

}
client.loop();

}

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

}

float get data dsl18b20 (void) {
byte i;
byte present = 0;
byte type s;
byte datall2];
byte addr[8];
float fTemp;

if ( !'ds.search (addr)) {
Serial.println("No more addresses.");
Serial.println();
ds.reset search();
delay (250);
return 999;
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Serial.print ("ROM =");

for( i = 0; 1 < 8; i++) {
Serial.write(' ");
Serial.print (addr[i], HEX);

}

if (OneWire::crc8(addr, 7) != addr[7]) {
Serial.println("CRC is not wvalid!");
return 999;

}

Serial.println();

// 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) ;

// 3anyCTUTh KOHBEPTALMIO TEeMIepaTypH IaTUMKOM

ds.write (0x44, 1);

delay (1000) ; // 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();
Serial.print (data[i], HEX);
Serial.print (" ");

}

// TepeBOn MOJIyYEHHBEIX INAHHHX B 3HAUEHME TeMIIepaTypEl

intlé _t raw = (data[l] << 8) | datal[0];
if (type_s) f{
raw = raw << 3;
if (data[7] == 0x10) {
raw = (raw & OxFFFO0) + 12 - datal[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;

JIuctunr 14.3
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/*
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
device)
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
notification temporary disabled.
sketch version : 1.5
IoT Manager : any version
toggle, range, small-badge and power-button widgets demo
JI)17070 7077777777777 7777777777777 777777777777777777777777
// Attention for ESP-01 users!
// at line 167 change value 15 (GPIOl5) to another.

// (on ESP-01 GPIO1l5 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

[/1777 7777777777777 7777777777777 /77777777777777777777777777
*/

#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 devicelID = "SmarhouseNodemcu"; // 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
account data

String mgttpass = "191066"; // from CloudMQTT account

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
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String wval;
String ids = "";
int oldtime,

int newValue;

const String statl
const String statO

newtime, pushtime, oldtime2;

"{\"StatuS\":\"l\"}";
"{\"StatuS\":\"0\"}";

const int nWidgets = 5;

String stat [nWidgets];
String sTopic [nWidgets];
String color [nWidgets];
String style [nWidgets];
String badge [nWidgets];
String widget [nWidgets];
String descr [nWidgets];
String page [nWidgets];
String thing config[nWidgets];
String id [nWidgets];
int pin [nWidgets];
float defaultVval [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) {

c36£5770ade9\",\"include player ids\":
Manager\",\"contents\":

}

String setStatus

}

String setStatus

Serial.prin

if (ids.len
Serial.p
return;

('httpCl
Serial.p
return;
}

String data

httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
httpClient.
Serial.prin
Serial.prin

String stat
return stat

String stat

tln ("PUSH: try to send push notification..
gth() == 0) {
rintln ("PUSH:

")

ids not received, push failed");

ient.connect (host, httpsPort)) {
rintln ("PUSH: connection failed");

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

{(\"en\": \"" + msg + "\"}}";
println ("POST "™ + url + "™ HTTP/1.1");
print ("Host:");

println (host) ;

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

print ("Content-Length: ");

println (data.length()):;
println("Content-Type: application/json");
println ("Connection: close");

println () ;

println (data);

println () ;

tln(data);

tln ("PUSH: done.");

( String s ) {
— "{\"status\":\"" + s 4+ H\H}H;

’

( int s ) |
"{\"status\":\"" + String(s)
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return stat;

}

void initVar () {

id [0] = "O";

page [0] = "SensorsNodemcu";

descr [0] = "DHT22";

widget [0] = "small-badge";

//pin [0] = AO; // 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] = "1";

page [1] = "SensorsNodemcu";

descr [1] = "DS18b20";

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

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

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

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

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

id [2] = "2";

page [2] = "RelaysNodeMcu";

descr [2] = "Light";

widget[2] = "toggle";

//pin[0] =

4;
defaultval[2] = 0; // defaultVal status

inverted[2] false;

sTopic([2] = prefix + "/" + deviceID + "/light";

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

id [3] — 11311;

page [3] = "RelaysNodeMcu";

descr [3] = "Pump";

widget[3] = "toggle";

//pin[0] = 4;

defaultval[3] = 0; // defaultVal status

inverted[3] = false;

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

color[3] = "\"color\":\"red\""; // black, blue, green,

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

id [4] = "4";

page [4] = "RelaysNodeMcu";

descr [4] = "Fun";

widget[4] = "toggle";

//pin[0] = 4;

defaultval[4] = 0; // defaultVal status
inverted[4] = false;

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

color[4] = "\"color\":\"red\""; // black, blue, green,

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

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

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

stat[i] = setStatus(l);
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}
} else {
stat[i] = setStatus(defaultvValli]);
}
}

thing config[0] = "{\"id\":\"" + id[0] + "\",\"page\":\"" +
page[0]1+"\",\"descr\":\"" + descr([0] + "\",\"widget\":\"" + widget[0] +
"\", \"topic\":\"" + sTopic[0] + "\"," + badge[0] + "," + style[O] + "}"; // DHT11
thing config[1l] = "{\"id\":\"" + id[1] + "\",\"page\":\"" +
page[1]1+"\",\"descr\":\"" + descr[1l] + "\",\"widget\":\"" + widget[1l] +
"\",\"topic\":\"" + sTopic([l] + "\"," + badge[l] + "," + stylel[l] + "}"; //
ds18b20
thing config[2] = "{\"id\":\"" + id[2] + "\",\"page\":\"" +
page[2]1+"\",\"descr\":\"" + descr[2] + "\",\"widget\":\"" + widget[2] +
"\", \"topic\":\"" + sTopic([2] + "\","™ + color[2] + "}";
thing config[3] = "{\"id\":\"" + id[3] + "\",\"page\":\"" +
page[3]1+"\",\"descr\":\"" + descr([3] + "\",\"widget\":\"" + widget[3] +
"\",\"topic\":\"" 4+ sTopic[3] + "\"," + color[3] + "}I";
thing configl4] = "{\"id\":\"" + id[4] + "\",\"page\":\"" +
page[4]1+"\",\"descr\":\"" + descr([4] + "\",\"widget\":\"" + widget[4] +
"\",\"topic\":\"" + 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 + "/" + deviceID + "/config",
thing configl[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], 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") {
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newValue = 1; // inverted

stat[2] = statO;

} 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.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[1l]= newValue;

set status relays();
pubStatus (sTopic[3], statl[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], statl4]);
} 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[1]));

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

Wire.beginTransmission (0x20); // i2c - ampec (A0-0,A1-0,A2-0)
Wire.write (0x00); // IODIRA register
Wire.write (0x00); // HacTpouTr PORT A kak output (Ijigs CBETOIMOIOB)
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Wire.endTransmission () ;

Wire.beginTransmission (0x20) ;

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

Wire.write (0x00); // unacrpours PORT B kak output (mis pese)
Wire.endTransmission () ;

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 {
success = client.connect ( devicelID );

}

if (success) {
client.set callback(callback);
Serial.println("Connect to MQTT server: Success");
pubConfig() ;
client.subscribe (sTopic[2] + "/control"); // for receiving GPIO messages
client.subscribe (sTopic[3] + "/control"); // for receiving GPIO messages
client.subscribe (sTopic[4] + "/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
float x = random(40,45);

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

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

VO

/*
B

*/

val = "{\"status\":\"" + String(x)+ "\"}";
client.publish(sTopic[1l] + "/status",

oldtime = newtime;

}

val

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

oldtime2 = newtime;

}

client.loop();

id set status_relays() {
int relays=0;
for (int 1i=0;1<7;1i++)

relays=relays +( datarelays[i]<<i);
// sBanmucaTh maHHee B PORT B
Wire.beginTransmission (0x20) ;
Wire.write (0x13); // address PORT B
Wire.write (relays); // PORT B
Wire.endTransmission () ;
delay(100); // maysa

JIucrunr 14 .4

asic MQTT example

- connects to an MQTT server

- publishes "hello world" to the topic "potato"

- subscribes to the topic "batata"

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

#define GSMPASSWORD "mts"

#include <Time.h>

#include <sim800Client.h>
#include <PubSubClientHotlog.h>
#include <TimeAlarms.h>

sim800Client s800;
char imeicode[16];

//APN PASSWORD

) ;

)7

)7

// widget 1

// widget 0

// widget 1

void callback (char* topic, byte* payload, unsigned int length) {

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

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

char server[] = "ml3.cloudmgtt.com"; //Mgtt Server

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
account data

String mgttpass = "191066"; // from CloudMQTT account
data

PubSubClient client (server, mgttport, callback, s800); // Pass the server, port,
callback, and client.
unsigned long millisl1=0;

// momkiiuyeHue Oubimuorexu DTH

#include "DHT.h"

// KOHCTAHTEH

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

// cosmaHue sk3eMmiyisgspa obbexkTa 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 charBufvarl1[50];
char charBufvVar2[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 charBufvarl[50];
char charBufvar2[100];
Serial.println ("Publish config");
String sl=prefix + "/" + deviceID + "/config";
sl.toCharArray (charBufvarl, 50);
thing configl[0].toCharArray (charBufvar2, 50);
client.publish(charBufvarl,charBufvar2); // config
}

void setup ()

{
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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.l
#else

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

}

initVar () ;

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

s800.stop () ;

s800.TCPstop () ;

s800.getIMET (imeicode) ;

Serial.print ("IMEI: ");
Serial.println(imeicode);

while (s800.TCPstart (GSMAPN,GSMUSER, GSMPASSWORD)) { //receive the response 7
true 0 false.
Serial.println ("TCPstart failed");
s800.TCPstop () ;
delay (1000) ;

}
Serial.println ("TCPstart started");

while (client.connect ("arduinokit", "nodemcul", "191066")) {
Serial.println("connect failed");
delay (1000) ;
}

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

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

}

void loop ()
{

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

}

void initVar () {

id [0] = "0";

page [0] = "SensorsNodemcu";

descr [0] = "DHT22";

widget[0] = "small-badge";

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

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

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

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

thlng_conflg[O] — ll{\llid\ll:\llll + ld[O] + "\",\"page\":\"" +
page[0]1+"\",\"descr\":\"" + descr[0] + "\",\"widget\":\"" + widget[0]
"\",\"topiC\":\"" + STOplC[O] + "\ll,ll + badge[O] + ll,ll

}
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 ...


