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Puc. 7 Mozexs miaret Arduino Nano

CYIECTBYIOT HHTEPHET PecypChi, Ha KOTOPHIX TAKKE MOKHO NOYWHTS GHGHOTe-
K OJIEMEHTOB Ul DAMIMUHBIX CHCTeM Moiemmposamms. Hanpimep, npoexr THE
ENGINEERING PROJECTS[6] npexocrapisier GuGamoreki miar  Arduino s
PROTEUS, kotopsie Gotee y106Hb1 B HCTIONE30BaHHH

Ha puc. 8 nokasano paGouee nose cucremsi PROTEUS ¢ mmatamu Arduino u3
Gubamorexin THE ENGINEERING PROJECTS

Puc. § — Iaare Arduino i3 GuGamorexn THE ENGINEERING PROJECTS

Juis yeranoskn Guomiorex 8 PROTEUS TpeGyercst ckavars apxus "Library for
Proteus" koTopsiii coxepiut Gaiier ArduinoTEP.LIB i ArduinoTEP.IDX. ®aiinst 616-
1HOTeK HeOGXOMMO cKOMHpOBaTh B Karazor LIBRARY mporpasysi PROTEUS (myte
MokeT GbiTh pasHen, Hanpimep "C:\Labcenter Electronics\Proteus 8 Profession-
al\LIBRARY"), nociie uero GuGioTexi GyayT 0CTYIHBI B POTPaMMe, Kak MOKA3AHO Ha

puc. 9.
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Puc. 9 - Iaars Arduino s GuGorexe PROTEUS

15 MOZEHPOBAHHS PAGOTHI MHKPOKOHTPOILIEPA HEOGXOMHMO B CBOFCTBAX KOM-
TIOHEHTa yKa3aTh NyTh K (ailly ¢ KOIOM /IS MikpokouTpowiepa. Ha pic. 10 mokasan
npiMep MoAempoBatis paGoThl mwiatel Arduino UNO ¢ KOOM, NOYHEHHBIM TIPH KO
IS IEMOHCTPAIHOHKOI porpansst Blink i3 cpest Arduino IDE.

Puc. 10 - Hactpoiixa caoi unosesta PROTEUS

Crannaptias Gubmoreka cuctemst PROTEUS colepkHT HEKOTOpEIE JaTHHKH, Ha-
npinmep wndposoii Tepmomerp ds18b20 kommammu Dallas Semiconductor, mpi Heo6xo-
JIMMOCTH MOKHO 100aBHTh CTOPOHHHE OHO/IHOTEKH JaTYHKOB JPYIHX THIOB (ra3a, OrHs,
ungpakpacroro wanyuesns i 1p.). lpoext THE ENGINEERING PROJECTS[6] npenoc-
TABISET GHOMMOTEKH PASTHUHBIX JATUHKOB, YCTAHOBKA KOTOPBIX IPOM3BOMTCS TAKIM e
0BPA3OM, KaK H /L1 ILIATh MHKPOKOHTDOILIEPA.

HeoGxo/1Mo ckauaTh apxuB, KoTopeiii contepxut daiinbt ¢ pacumpennsyi LIB u
IDX. Maiinbi G16MOTEK J0MKHE GBITH pasMemens! B karaore LIBRARY nporpamser
PROTEUS. JU1si HEKOTOPEIX JIaT4HKOB TpeGyeTcs B CBOFCTBAX yKasaTh myTh K daiiny ¢
pacumpeniem hex, KOTOPHIii COIEPHT ero NPOrpaMMHEL KoJ1, Kak Nokasao Ha puc. 11.
10T haiit OGEINHO HAXOHMTCH B OHOM ApXHBE ¢ (BAILIAMH GHONHOTEKH JATUHKA.

*
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Puc. 11 - Hactpoiixa csoiicts zarauxa s PROTEUS

2.4. lpumep MoennpoBanus cbopa u 06padoTkn HHGOPMALHH
OT JaT4HKa TeMIepPATypPh
19 MOJICMPOBAHHS CHCTEMbI MOHHTODHHIA TEMIEPATYPhI HCIIONIb3YETCH JATIHK
DS18B20. CicTema I0/KHa BHIBOANTS uepe3 NOCICAOBATEbHbI NOPT HHAOPMALHIO O
TeKylIleii TeMIIepaType Ha BUPTYTbHBIH TEPMHHAL, A TAKKE HHHIHPOBATS OBHILICHHYIO
Temnepatypy (Gosce 27 °C) IpH NOMOLIH KPACKOTO CBETOHOAA H NIOHWKCHHYIO TeMIIe-
patypy (Menee 22 °C) NpH NOMOIIH CHHETO CBETOAHO/A.

s paGosi ¢ narukom DS18B20 B cpeae Arduino IDE MosHO Henons3oBats 616-
nnoteky OneWire us npoekta Arduino Library List [7]. Apxus GHOHOTEKH Taioke coiep-
JKHT IPHMEPbI POTPAMM JUTsi PAGOTHI C HEKOTOPBIMSH IATUHKAMH 110 uiTepdeiicy 1-Wire.

Cxema MOJIe/IMPOBaHHs 05pAGOTKH JaHHBIX OT JAaTumKa Temneparypsi 8 PROTEUS

nokasana Ha puc. 12

Puc. 12— Mozeanposasie 0GpaGoTKH AQHHEIX OT JATHHKA TEMIEPATYDEI

3.3AJIAHHE HA JIABOPATOPHYIO PABOTY
HeoGXO/UMO IOCTPOKTS IPOIPAMMHYIO MOAEIH IPHEMA HH(OPMALILH OT JATIHKOB
DA3IMUHBIX THIIOB B COOTBETCTBHH C BAPHAHTAMH 321aHHS, KOTOPbIE NPHBEICHEI B TaGIIH-
te 1. CicTeMa J0/IKHA BEIBOATE HePe3 NOCIEIOBATENbHEL MOPT HHGOPMALILIO O CO-
CTOSHMH AT4MKA HA BMPTYAIbHbIl TEPMHHAI, A Takke HHMUMPOBATH NPEBBILCHIE
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TeMIIEPATYPBI HAZL 3A1AHHEIM 3HAYCHHEM [IPH NOMOLU KACHOTO cBeToAuoa. Hoep Ba
PHAHTA 3a]aHIs1 COOTBETCTBYET HOMEPY CTYCHTA B CIIHCKE [PYIIIIEL.

TaGuuua | — Bapuantsi 3aasuii
3ananHOe 3HAYEHHE
Jaraux
10°C rmposerp
20 °C rasa CO>

SazEUICRNA

npHpoHOrO rasa
nnposerp
BaaKHOCTH,
32 CO;
sazBUIeRNs

wlslsly
&334

10

npupozoro rasa

2 upupozioro rasa
C npoverp

'OJAEPKAHHE OTHETA O BbIIIOJIHEHUH
JABOPATOPHOH PABOThI

ii

OTY&T 0/IKeH COZepAKaTh:
THTYBHB THCT;
e aGopaTopHoii padoTs;
CXEMBI IKCIICPHMEHTOB;
[IPOrpaMMHBL KO U1 MHKPOKOHTPOILIEPA C HIOSCHEHISIMIL;
- BBIBOJBL.
Orugr no 1aBopatopHoii paGoTe 0.KeH GHIT BBUIOHEH B COOTBETCTBHH TPEGO-
sanwu TOCT.

5. OPSIJIOK 3ALIMTHI PABOTBI

3auTa IPOHSBONTCA NIPH HATHUIH OTUCTA H COCTONT B J@MOHCTPALIHH PAGOTaIOIEE
TIPOIPAMMHOIi MOZCTH H OTBETaX Ha KOHTPOTbHBIC BONPOCL.

6. KOHTPOJIBHBIE BOITPOCHI

. Uro TaKoe HHTEpHET Beleii?

. Uro Takoe (usieckuii sx3emiuisp snesera IoT?

. Kakie 3a1a4i BHINOJHAIOT AAT4HKR yCTpoiicTs [0T?

. JUns KaKix Uerteii HCTIONB3YIOT MHKPOKOHTpOILIEpS! B [0T?

. Uro Takoe nporpamias cpesa Arduino IDE?

. Kak OCYLIECTBIsI€TCS BBOX NPOrPAMMHOTO K0Aa B maty Arduino?
15 Kakux uesteii uenons3yiot Proteus Design Suite?

. Uro Takoe GHE/HOTEKa S1EMEHTOR?
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9. Kak yCTaHoBHTb A0MOHNTEIbHbIE GHGNOTEKH SICMEHTOB B CHCTEMY MOJIEHPO-
BaHuA?

10. pusesute npimepst Aataitkos loT.

BUBJIHOTPAOHYECKHI CIIMCOK

nexrponnsiii pecypc MCI-T Y.2060. [oGanbhas mudopmaumonsas Hupa-
CIpYKTYPa, ACeKTH! NPOTOKOIA MHTEDHET M CeTH MOCISIYIONHX NOKonenuii. — URL

yww.itu.int/re d P ng=e&id=T-REC-Y.2060-201206-1!!PDF-
R&type=items (dama obpawenusn: 10.06.2021).

2. DuexTpomHbiit pe s Arduino Nano. — URL
http://arduino.ru/Hart INano (dama obpawenus: 10.06.2021).

E KTPOHHBIH pecypc ATMEGA328P. — URL.
https:/fwww.microchip.com/wwwproducts/en/ATMEGA328P (dama obpawenus
10.06.2021).

4. Dnextpomnsiii pecype i Arduino IDE: mporpamvuas cpeia /Ui paspaGoTki
non Apatyuo. — URL: https://arduinoplus.ru/arduino-ide-opisanie-gde-skachat/ (dama
obpawenus: 10.06.2021)

5. DIEKTPOHHBI pecype LI CHCTEMBI aBTOMATH3HDOBAHHOTO NPOEKTHPOBAHMS
aeKTpoHHEIX cxem Proteus Design Suite. — URL: hitps://www.labcenter.com (dama 06-
pawenus: 10.06.2021)

6. Dnexrpommsii pecypc  THE ENGINEERING PROJECTS. — URL
neeringprojects.com/2015/12, -prot mulation. html

(dama oGpawenus: 10.06.2021).
Snektponnbiii  pecype Arduino Library List:  OneWire URL

www.arduinolibraries.info/libraries/one-wire (dama oGpawenus: 10.06.2021).

B asTopexoii peaaxtunit

u 142/2021. OGwém 0,75 1.

PUHULIM ®TAOY BO ag CTBEHHBIH YHHBEPC
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1. HEJIb PABOTBI
MozieHpOBaHHe CHCTeMBI CG0pa HH(OPMALIH OT JATIHKOB /Uisi HHTEPHETa Bellleii.
2. KPATKHE TEOPETHYECKHE CBE/JIEHHSI
2.1. VeTpoiicTa mHTepHeTa Beleii H HX B3aHMOACHCTBIHE

Unrepuer emeii (anr. Internet of things, [0T) — KoHUENHA BEIMHCIHTEIBHOM Ce-
TH (H3MUCCKHX NPEAMETOB («BRILIEH»), OCHALIEHHBIX BCTPOCHHIMH TEXHONOTHAMH JUIs
B3AUMOJCHCTBHS JIDYT ¢ APYFOM WIH C BHEMHEl CPeIoii, pACCMATPHBAIONIAs OPraHH3a-
LU0 TAKUX CeTeli KAK SBJEHHE, CIIOCOOHOE MEPECTPOHTH SKOHOMHUECKHE H OOLIECTBEH-
HEIE NPOLECCHI, HCKTIOUAIOWIEE 13 4ACTH JSTICTBHIT H ONepauiii HEOGXOAUMOCTb YUaCTHS
uenoBexa.

Ha pric. 1 nokasans Tunst yerpoiicts IoT u ux ssanvozeiicraue [1]

T cnszm

Puc. 1 - Tunsi yerpoiicta IoT n ix mamvozeiicrane

CeHCOpHBIC 1 HCTOIHHTEIbHbIC YCTPOICTBA BIAMMOACHCTBYIOT ¢ (H3MUCCKIMI
BeLLaMH B OKpysKaloLLeii cpete.

VCTpoliCTBa 60pa JAHHBIX CUMTHIBAIOT MH(OPMALIMIO H3 (PU3HUCCKIX Bewei i
JANHCHIBAIOT € Ha (HIMIECKHE BOILH, BIAMMOACHCTBYs! ¢ YCTPOMCTBAMH IIEPEHOCA AaH-
HBIX IH HOCHTE/ISMH JAHHBIX, IOKCTIOUCHHBIMH ILTH CBS3AHHBIMI C (PH3MUECKIM 00beK-

ToM
@uameckuii sksemusp 2neventa loT npeicTaBiset coboli 0GbeKT, KoTopsiii
HMEET MHKPOKOHTPOILIEP H CO{T UIs YIIPABICHIS, COACPAIT AATUHK LIS HIMEPEHIs Ka-
KHX-THG0 (H3HUECKIIX IPAMETPOB JIHGO HCMIOHHTEbHEL MeXaHI3M, PAGOTOli KOTOPOro

MOKHO YIIABIITS.

Jlaraniu yerpoiicts IoT ofecreunsaior BiammoelicTsite PU3HIECKOro U BUPT
ILHOrO Mipa, COGHpAs AHATOrOBbIE JAHAEIC H IpeoGpazys uX B LHPPOBYIO popuy. Uto-
bl IlepeaaTs coGPaNHYIO HH(OPMALILIO, AATUHKH OKIIOUAIOTCA K CETH H B3HMOIeHCT-
BYIOT C CepBepaMH H LUTIO3AMH, HCIOIB3ysl PAYIHUHEIC CETeBbIE MpoTokomst. Ha puc. 2
HOKA3AHb! HEKOTOPEIC THITbI ATWHKOB [2].





image2.png
B s

Poeno-  ppece?

Micro- 1Al
Transmie - phone  Sensor

Puc. 2~ Jlaramsu 213 yerpoiicta loT

Jlns oGpaBoTk 1 npeoSpasosanus aHHLIX B ycTpoiicTsax 0T HCNONB3YIOT MUK~
POKOHTpO/IEPH! pasmmubix THmos. Ha puc. 3. Tlokasan BHEWHMWIl BII KOHTpOIIe]
Arduino Nano [2] noctpoeioro Ha 6ase Mukpokontpomiepa ATmega 328 [3], mozes
KOTOPOTO GyIET HCHO/B30BATECH B 1AGOPATOPHOI PAGOTe I H3YHEHS CHCTEMEI CO0pa
undopmanun ot narunkos 0T,

Comtpoasep Arduino Nano

Kontpomwnep Arduino Nano uveer 14 un(poBsix BHBOAOB, KaAIsIii H3 KOTOPHIX,
MOKET HACTPaHBATBCS KaK BXOA HIH BBIXOA. BBIBOJ! paGOTAIOT NpH Hanpsxenni 5 B.
GK/IbIH BBIBOJ MMEET HAIPY30UHBI PEe3nCTOp (CTaHAapTHO oTKmodeH) 20-50 kOM u

MOsKeT nporyckath 10 40 MA. HekoTophie BbIBO/Ib HMEIOT 0COBbIC (yHKLIMH.

Tocnenosarensras mwuna — BeBosl 0 (RX) 1 1 (TX). Beisos! nenonssyrores st
nonyuenns (RX) u nepenaun (TX) ganusix TTL. JlaHHble BHBObI NOIKTIOUEHB! K COOT-
BETCTBYIOLIMM BBIBOIAM MHKPOCXeMbI noce10BaTenbHol umusl FTDI USB-to-TTL.

Breiunee npephisasie - BLBos! 2 it 3. JIaHHEIC BLIBO/L MOTYT GbITh CKOHHIYPH-
POBAHBI HA BI30B NPEPHIBAHUS JHO0 Ha MIAIIEM 3HAYCHHH, THOO Ha NIEpe/THeM K 381
HeM (bPOHTE, IIIH DU U3MEHEHHUH 3HAYCHUS.

LIUM- BeiBOIBI 3, 5, 6, 9, . Jroboit u3 BeIBOOB obecneunsaet LM ¢
paspeluenem 8 GuT.

SPI — BeBoasI10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). IlocpencTsom aaHHBIX

5us12 *
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BHIBOZOB OCYIIECTBIsI€TCS CBsi3b SPI, KOTOPas, XOTs i MOUIEPAHBACTCS AINAPATHON Ua-
CTbio, He BKIIIOUERa B s3bik Arduino.

LED - srisox 13. BCTpoeHHElii CBETOHOA, NOAKITIOUEHHEL K L(POBOMY BHIBOLY
13. ECIlit 3#aueHNe Ha BHBOJE HMEET BBICOKII I0TEHLUA, TO CBETOHO TOPHT.

Ha mardopme Nano yCTaHOB/IEHb! 8 aHAIOTOBBIX BXOAOB, Kb pa3pelieHien
10 GiT. CTanAapTHO BEIBOE! HMEIOT AMANA30H H3MEPEHIS 10 5 B OTHOCHTENBHO 3eMIIH.

HeKoTOpbIE BEIBO/IbI HMEIOT A0NOMHHTEbHbIE (YHKIMI.

12C — BuiBoasi A4 (SDA) it AS (SCL). [TocpeiCTBOM BEIBOIOB OCYLIECTBIsETCS
casze 12C (TWI),

2.2. T0ATOTOBKA POrPAMM /LISt MUKPOKOHTDOILIEPOB

15 co3nanust 10 KOHTPOILIEPOB CYIIECTBYIOT PASIHUHBIE CPEABI PAsPaGOTKIL.
Paccmotpum U pimepa Arduino IDE — nporpaswiyio cpeiy paspaGoTKit, HCTOlb-
sylowmas C++ 1 NPE/HAHAUCHHYIO /U1 IIPOTPANMHPOBANILS BCeX LIt ApAyuHO [4] (phe.
4).
VICHotb3ys STy MPOTPAMMHYI0 CPEAY, MOKHO, OCHOBBIBASCH JIHIIL HA 3HAHHSX
PelIaTh CaMbie PasHbIE 3a1a4H, CBS3AHHBIE C NPOTPAMMUPOBARHEM H MOJETHPOBA-
HiteM.

Puc4 — Arduino IDE

Mporpammias cpesa Arduino IDE N03BOISET OCYIIECTBIISTS BBOA MPOPAMMHOTO
KOZIa Yepe3 NOC/IEIOBATE bHEL NIOPT KOMIIbioTepa B muiaty Arduino, mpi ToM mpo-
IPAMMHBITi KO COXpaHSeTCsl BO BpeMetHoM daiiie ¢ pacimiperies hex (0GbIHO B Kara-
nore TMP)it MosKeT GBITs B JatbHeiilieM HCTIONB30BAH B HEKOTOPBIX CHCTEMAX MOJEIH-
posattits (Hanpimep, Proteus). Takke IPOrpaMMHBIii KO MOKHO HOIYHHTE IPH NOMOIL
>KeropTa GHHApHOTo (aiilia Kak NOKA3AHO Ha Pil
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2.3. Mozenpoganue c6opa HHOPMALHH OT AATHHKOB

PACCMOTPUM  BOMOKHOCTH CHCTCMb! ABTOMATH3HPOBAHHOTO [IPOCKTHPOBAHIS
JnekTpoHHBIX cxeM Proteus Design Suite, koTopas sBisercs paspaGoTKoii ko
nin Labenter Electronics (Bexuko6purasus) [5]

Proteus 103B0Is€T IPOBOJNT MOXEIHPOBAHUE PAGOTEL IPOrPAMMHPYMBIX YCT-
POICTB: AATUHKOB, MIKPOIPOLECCOPOB, MIKPOKOHTPOILICPO, B TOM tHCie miat Arduino.
BUGIHOTCKA KOMIOHSHTOB CHCTEMBI COJCPAUT CIPABOUHbIC AQHHBIE GOIBLIONO UHCIA
BBUTYCKAIOWIEHCS IICKTPOHHBIX KOMIOHEHTOB, KPOME TOO, BOIMOKHO NOLITIOUCHHE
BHewniX GuGHOTek. JlonomuTesHO B naker PROTEUS VSM BXOZHT cHCTeMa IPOCK-
THpoBaHUs nevaTHBIX 1u1ar. TlakeT sBIseTCS KOMMepUeckin. Beciathas o3HakoMHTeb-

Hasi BEpCHA XapaKTCPH3yeTCA NOTHOF (YHKUHOHATHHOCTBIO, HO HE HMCET BOMOKHOCTH
coxpancnns aitio

B Proteus 8 Bepein ecT BCTPOCHHbIE GHOIHOTEKH arduino, KOTOPEIC MOKHO M0~
KIIOUHTL IPH CO37aHHH HOBOTO NIPOGKTa Ha BKiaake “from development board” kak mo-
Ka3aHo Ha puc. 6.

Pic. 6 - Moaxmosenne Gnbmotex Arduino npi coviamn npoexra

Ha pitc. 7 nokasaro paouee nozie cictems PROTEUS ¢ mozenbio miatet Arduino
Nano u3 BeTpoetHoli G1GHOTeKH.





