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MOHUTOPHHI TEMIIEPATYPbBI CPEACTBAMHM
MHUKPOKOHTPOJIJIEPA ARDUINO UNO

Annomauusn

Topun H.A., Cmpynunun B.H. Monumopuunz memnepamypot cpeocmeamu
muxpoxkonmpoanepa Arduino Uno. Bwmmoinena paspabomka  31eKmMpoHHO20
npubopa, OmMcaeHCUBAIOUIE2O0 NPU  NOMOWU  MEPMOPEIUCIOpa  USMEHeHUue U
omobpaxcenus na LED — ducniee memnepamyper ycmpoiicmea noo ynpasnenuem
mukporxorwmposiepa Arduino Uno.

Knrouesnie cnosa:, mepmopesucmop, LED — ducnneui, muxpoxoumposnep.

IHocraHoBKa nMpo0/IeMBbI.

IMpu paboTe Kak AJIEKTPOHHOM, TaK W MEXaHMYECKOW TEXHUKH BBLACIACTCS
TeryioBas SHeprus. Hampumep, mpu pabore MHUKPOKOHTpOJIEpa B MOOMIBHOM
TenedoHe BBIIENSETCS HEOOIbIIOE KOJIMUECTBO TEIUIa, a IPU paboTe LEHTPaIbHOTO
npoleccopa B KOMIIBIOTEPE MOKET BBIACIATHCS JOCTATOUYHOE KOIMYECTBO TEILIa,
CIIOCOOHOE HApYLIMTh PabOTOCHOCOOHOCTh HE TOJIBKO CaMOro Ipoleccopa, HO U
QJICKTPOHHBIX 3JICMCHTOB, HAXOAAIINXCA PAAOM C HUM Ha 1J1aTe. prFI/IM MpuMEpoM
ABJsIETCS KOHBEHep Ha 3aBojie [UIS IITAMIIOBKHM IUIACTMAacCOBBIX neraneil. B
KOHBelepe yXe YCTaHOBJIEHBI IaTYMKH KOHTPOJISI TEMIIEpaTyphl, HO OBIBAIOT CITy4aH,
Korna WX s Oonbmield Haa&KHOCTH HY)KHO IIPOXyOJIMpOBaTh HE3aBUCHMOMN
CHCTEMOM, KOTOpast JJOJDKHA OBITh MpocTas B UCIIOJIL30BAHUM W HEJOpOTas MpH eé
KOMITOHOBKE. CrenoBarensHo, pa3paboTka  yCTpOWCTBa  ONpEeNICHUS
TEMIIEPaTYPHOTO PEKMMA SIBIISIETCS aKTyaJIbHOM.

AHaJIU3 JUTEPaTyphl.

IMocrne BBITIOMHEHHS aHATM3a IUTEPATypPhI BeIOpana miatdgopma Arduino Uno.

Arduino Uno kouTposutep noctpoeH Ha ATmega328 [1]. [lnatrdhopma umeer 14
(POBBIX BXOJI0B/BBIX0/I0B (LIECTh M3 KOTOPBIX MOT'YT UCIIOJIb30BATHCS KaK BHIXOJIbI
[IMM), mecTh aHaJIOTOBBIX BXOJOB, KBapleBbId reHepaTop 16 MI'm, pazpem USB,
CHIIOBOH pa3beM, pazbeM ICSP u kHOnKy mnepesarpysku. [yt paboTsl HEOOXOMMO
MOAKIIIOYNTH IIaTPOPMy K KOMIBIOTEpY nocpeacTBoM kabesnss USB, mubo nmonars
nutanue npu nomou aganrepa AC/DC wiu 6arapeun [1].

[Mnatrpopma  mporpammupyercsi  mocpenctBoM 110 Arduino.  SI3bik
nporpamMmmupoBaHus yctpoictB Arduino ocaoBan Ha C/C++ [2,3].
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Leap crarbm — pa3paboTaTh MIEKTPOHHBIH NPUOOP 111  MOHHTOPHHIA
TEeMIEepaTyphbl JIEKTPOHHBIX YCTPOWCTB CpEICTBAMH MHKpPOKOHTpoiuiepa Arduino
Uno.

MocranoBka 3agaun. HeoOxomumo paspaborath CHCTEMY MOHHTOPHHIA
TEeMIepaTypsl Ul AOMAIlHero nepconaibHoro kommeiorepa (IIK), a mmenHo mns
OTCIeKHMBAHUS TeMIepaTypsl LeHTpanpHoro mpoueccopa (CPU) u rpadudeckoro
nporeccopa (GPU) na Bugeoxapre.

[IporpammupoBarbcsi MUKpOKOHTposiep Oyzaer yepe3 USB npu momomnu ITK.
Jii  mporpaMMHUpOBaHHsS ~MHUKPOKOHTpoJulepa OyJeM HCIOJIb30BaTh  Cpeny
pa3pabotku Arduino 1.0.5. Muxkpokonrpomiep ATmega328 mnocraBmsieTcs ¢
3aIlMCAHHBIM  3arpy34MKOM, OOJEryaroIyMM 3allich HOBBIX HporpamMm  0e3
HCIIONB30BAHMS BHEIITHUX NTPOTrPaMMaTOPOB.

PaboraTh moryueHHOE yCcTpOCTBO OyAeT aBTOHOMHO, T.¢. 0€3 BMeIIaTenbCcTBa
OTIePAIIMOHHON CHCTEMEBI JIN0O0 monb30Barteist. [InTanne ycTpoHCcTBa MPON3BOAUTECS
MTOCPEICTBOM MOAKITIOYCHHS K ofHOMY 13 ioptoB USB Ha 3agneii nanenn [1K.

IIpuaoun  padoTrbl. MoOHTaX ycTpoiicTBa INPOM3BOIUTCS IOCPEACTBOM
COCIMHECHUS JTATYMKOB TeMIlepaTypbl U KoHTpoiepa Arduino Uno mpu momornu
CHenHaTbHBIX IPOBOTHUKOB C pa3bEMaMU: C OTHON CTOPOHBI TUIA «BUIIKAY», C APYTOi
CTOPOHBI THIIA «PO3ETKa».

OJeKTPOHHOE YCTPOHCTBO COCTOUT U3:

- mmarpopmsr Arduino Uno (puc.1);

- IByX JaT4uKoB TemnepaTypsl DS18B20.

CrpykTypHas cxeMa anmnapaTHON 4acTH NpeCTaBIeHa Ha pHC.2.
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Pucynok 1 — Buemnuii Bug Arduino Uno.
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JAatynk Ha CPU [atumk Ha GPU
MK USB
(nuTaHue)

ARDUINO

\ 4
LED — akpaH

Pucynoxk 2 — CTpykTypHas cxema anmapaTHOi 9acTH.

TemneparypHbIii [Uama3oH JaT4ukoB oT -55 mo +125°C ¢ tounoctrio 0.06°C.
Hanpsoxkenne nutanus 3-5B, cienoBarelibHO, MUTAHHE MOIKIIOYACTCS OT BhIXOJA
Arduino. PacnimHoBka: 1-# BbIBOL — 3eMist; 3- BBIBOX - NUTaHHWE, 2-U - JAaHHEIE.
[IIuHa TaHHBIX MOIKIIOYACTCS K +5 BOJBT uepe3 pe3uctop 4.7kOM (MOATSIrHBAOIIAN
pesuctop). Bce naTunku moaKIr04a0TCs napaiienbHo.

Ha pucyHkax mpuBeieHa cxema ammapaTtHod dvactu (puc.3) W MPOTOTHI
TOTOBOT'O YCTpoHcTBa (puc.4) ¢ OTHUM JaTIHMKOM TEMIEPaTypHI.

o \Aduino L UIK

Pucynox 3 — Cxema anmnapaTHOH 4acTu.
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Pucynok 4 — IIpoToTuil TOTOBOTO yCTpoIiicTBRA.

BoiBoabl. [lomydyeHHOE  YCTPOMCTBO MpOCTOE B NPUMEHEHHH, COOpKe |
HacTpoiike. COOpka MPOU3BOAUTCS MPU MOMOILH NPOBOAHOTO MOHTaXxa. Eciu ectb
HE0OXOIMMOCTh B YBEITMUCHHH KOJIMYESCTBA JATYUKOB TEMIIepaTyphl (OONbILe MIECTH
IITYK), TO HEOOXOAUMO JIOTIONHUTENBHO CIasTh HEOOIBIIONH MOLYIIb PACIINPEHUS H
MOABECTH K HEMYy OTHENBHO IIMTaHHE, BCIEACTBUEC YEro MOXKHO IOIKIFOYHTH
JOCTAaTOYHOE KOJMYECTBO NAaTYHMKOB. [IporpaMMupoBaHHE MHUKPOKOHTpOJIEpa He
CJIOKHOE, T.K. HE HYXHbI CIIEIMAJIbHbIC NIpOorpaMmaropsl. s nporpaMMupoBaHuU
MHKPOKOHTpoJuIepa ucnoib3yercs s3bik C. Cpena pa3paboTku cama 1mo3ab0THTCS O
TOM, YTOOBI MMEpPEBECTH Tporpammy Ha s3elk  Assembler — moHSTHBIA I
MHUKpPOKOHTpOJUIEpa. YCTaHOBKa JAaTYMKOB CBOAMTCS K 3aKpEIUICHHIO WX Ha
HeoOxoauMoM o0bekTe oTciexuBaHus. Ciiepyer ydecTb crnenuduky cpenabl, B
KOTOPYIO IOMECIIAIOTCA OaTYWKU, T.K. B JAHHOM IIPOCKTC ObUIH HCITOJIb30BaHbI
OObIYHBIE JAaTYUKH O€3 HM30JSIIMH OT BJAarM JHOO JAPYTHX BPEIHBIX JUIL CXEM
(akTOpoB.
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