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yciyr. [1o Mepe BbITIOJIHEHHsI 3alyIIEHHBIX [IPOrpaMM CepBep OTBEYAET Ha 3alpOChl
KIJIUEHTOB.

Bce mporpammHoe oOecrieueHre CeTH TakKe MOKHO MOJEIUTh Ha KIMEHTCKOE
u cepBepHoe. IIpu »3ToM mporpamMmHoe oOecreyeHue cepBepa 3aHUMAETCsl MPeo-
CTaBJICHUEM CETEBBIX YCIYT, a KIIMEHTCKOE MPOrpaMMHOE obecrieueHne oobecrneunBa-
€T Mepeiavdy 3anpocoB CEPBEPY U MOJTYUYEHHE OTBETOB OT HETO.
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JIL.H. Xynoépos

[TPOEKT C UCIIOJIb3OBAHUEM KOHTPOJIJIEPA ARDUINO

(Kapummuackuii puman TalllkeHTCKOTO YHUBEPCUTETA
MH(OPMAIMOHHBIX TEXHOJIOTHH, Y30€KNCTaH)

Arduino - 3To ¢u3ndeckas BRIYUCIUTENbHAS MIaTGOpPMa C OTKPBITBIM UCXO/I-
HBIM KOJIOM, OCHOBaHHas Ha IIpocToi rurate BBoja-BeiBoaa (I / O) u cpene pazpabor-
KM, KOTOpasi peaji3yeT s3bIKk 00paboTku (Www.processing.org). Arduino MOXeT uc-
MOJIb30BAThCS ISl Pa3pabOTKH aBTOHOMHBIX MHTEPAKTUBHBIX OOBEKTOB WM MOKET
OBITh MOAKIIOYEH K MPOrpaMMHOMY OOECIIEUEHHIO Balllero KOMIbIOTEPA (Hampumep,
Flash, Processing, Max / MSP). ITiaTsl MOXXHO COOMpPATh BPYUHYHO MK IPHOOPETATh
npenBapuTenbHo coOpaHHbIMU; Cpefa ¢ OTKPBITBIM HCXOAHBIM KoaoM (Integrated
Development Environment) wMoxker ObITh OeCryiaTHO 3arpyeHa C cairta
www.arduino.cc. Arduino oTiMyaeTcss oT Apyrux miaaTdopM Ha phIHKE M3-3a 3THUX
0COOEHHOCTEH:

- Orto MmynbTUIIaTPOopMeHHast cpena; OH MoxeT paboratb Ha Windows,
Macintosh u Linux.

- On ocHoBaH Ha cpezie IDE Processing, mpocToii B UCIIOJIL30BaHUU CpeJie pas-
pabOTKH, UCTIOIB3YEMOM XYyA0KHUKAMU U TU3aiTHEpAMH.

- Bl mporpammupyere ero uepe3 kabenbp USB, a He yepe3 mocienoBaTenbHbIi
nopT. OTa (QPYHKIMS MOJIE3HA, MOCKOJIbKY MHOTHE COBPEMEHHBIE KOMIIBIOTEPHI HE
HMMEIOT MOCJIEI0BATEIBHBIX TOPTOB.

- OTO anmapaTHOe M MPOrpaMMHOE 00ECNEUYeHHEe C OTKPBITHIM MCXOIHBIM KO-
JIOM, €CJIM Bbl XOTUTE, BBl MOXKETE 3arpy3UTh CXEMY, KYIIUTh BCE KOMIIOHEHTHI U CJie-
JaTh CBOM COOCTBEHHBIN, HE MJIATs HUYEro nmpousBoauTensiM Arduino.
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Arduino - ToproBasi Mapka anmapaTHOTO M MPOTPAMMHOTO OOCCIICUCHHS IS
CO3/IaHUs TPOCTHIX CUCTEM aBTOMATU3ALMKU U POOOTOTEXHUKH, OPUEHTUPOBAHHBIX Ha
HenpodeccuoHanbHbIX Mosib3oBaTeseil. [IporpaMMHas 4acTh COCTOUT U3 OOOJIOUKHU
cB0OOIHOTO MporpammHoro odecrnedenus (IDE) st Hanmcanus mporpamm, X KOM-
NWISIUY U alllapaTHOTO NPOrpaMMHUPOBaHUs. AMIMAapaTHas 4acTh MPEJCTABISET CO-
00if HAaOOp CMOHTHUPOBAHHBIX MMEYATHBIX IUIAT, MPOJAABAEMBIX Kak O(HUIIMATHLHBIM
MIPOU3BOJUTENIEM, TAK U CTOPOHHUMH MPOU3BOAUTENAMU. [10THOCTBIO OTKpBITas ap-
XUTEKTypa CUCTEMBI MO3BOJISIET BaM CBOOOHO KOMHUPOBATH HIIM JOTOIHSITH JIMHEUKY
npoaykToB Arduino.

Arduino MOXET HCIIOJIb30BAThCS KaK JIJIsl CO3/IaHUsI aBTOHOMHBIX OOBEKTOB aB-
TOMAaTHU3aINH, TaK U JJIs MOJKIIOUEHHUS K MPOTPAaMMHOMY OOECIICUEHUIO Ha KOMITbIO-
Tepe 4yepe3 CTaHAApTHBIE MPOBOJHBIE U OecripoBoAHbIEe HHTEpdeiichl. [log Toprosoit
Mapkoil Arduino BBIITYCKaIOTCSI HECKOJIBKO IJIAT C MUKPOKOHTPOJIJIEPOM (aHIVIMHCKHE
IUTaThl) M KapThl paciiupenus (Tak HasbiBaemble Shilds [2] - kanbka ¢ aHIHHACKUMHU
9KpaHaMHu). BOJBIIMHCTBO MAaTEpPUHCKUX IUIAT ¢ MHKPOKOHTPOJUIEPOM OCHAIICHBI
MUHHUMAJIbHO HEOOXOUMBIM KOMIUIEKTOM ISl HOPMAJIbHON pabOThl MUKPOKOHTPOJI-
aepa (cTabuian3aTop MOLIHOCTH, KBapLIEBbIN pe30HATOp, cXeMbl cOpoca u T. /1.).

MukpokoHTposuieps! ajisi Arduino OTIUYAIOTCS HAJTUYHEM B HUX 3arpPy304HOTO
3arpy3urka (3arpysuuka). C mOMOIIBIO 3TOrO 3arpy3dMKa IMOJIb30BaTEIb 3arpyKaeT
CBOIO TIPOTpaMMy B MUKPOKOHTpOJUIEp 0€3 HCIOIb30BaHMs TPAAUIIMOHHBIX OTIEIb-
HBIX anmapaTHBIX MPOTPAMMHUCTOB. 3arpy3ydK MOAKIIOYAETCS K KOMIBIOTEPY Yepes
untepdeiic USB (ecam OH HaXOOuTCS Ha IUIATE) WM C OTAEIbHBIM aganTepoM
UART-USB. Tloanepsxka 3arpy3unka BCTpoeHa B cpeay pa3paboTku Arduino v BbI-
MOJTHSIETCS. OJTHUM IIETYKOM MBIIM. B ciydae 3aTupanus 3arpy3uuka Wik MOKYIKA
MUKpPOKOHTpoJulepa 0e3 3arpy3duka pa3pabOTUYUMKU MPEIOCTABISIOT BO3MOKHOCTb
CaMOCTOSITENIBHO 3arpy’aTh 3arpy34ydk B MHUKpOKOHTposuiep. s storo y Arduino
IDE ectp BCTpO€HHAs MOAAEPKKA HECKOJIBKUX MOMYJISIPHBIX AELIEBBIX ITPOTPAMMU-
CTOB, U OOJBIIMHCTBO AT Arduino UMEIOT pa3beM JJisi BHYTPUCXEMHOTO MPOrpaM-
mupoBanus (ICSP nns AVR, JITAG nns ARM).

Arduino IDE or kxoMnaHuu, OCHOBaHHas Ha BeO-caiiTe arduino.cc, MMeeT
BCTPOCHHYIO BO3MOXXHOCTh CO3/]aBaTh COOCTBEHHBIE amlmapaTHble M MpOrpaMMHbIE
m1atGopmpl. DTOT BapHaHT KCIOJB3YETCS CTOPOHHUMH KOMITAHUSMH, JOOABISS K
HuM Arduino IDE cBou HaGoOphl IaT U KOMIUWIATOPOB 3arpy3unka. Kommanus Ha
caiite arduino.org He MOJEPKUBACT ATy BOBMOXKHOCTb.

Jluneiika yctpoicTB Arduino B OCHOBHOM HCIOJIb3YyE€T MHUKPOKOHTPOJIIEPHI
Atmel AVR ATmega328, ATmegal68, ATmega2560, ATmega32U4, ATTiny85 ¢
TakTOBOM 4yactoTol 16 mnm 8 MI'. Crapeie mpoaykThl, ucnoiab3dyembie ATmegas,
ATmegal280 u npyrue. ARM Cortex M

CropoHHHE pa3pabOTIYNKH MOPTUPOBAIN MOANEPKKY Arduino ajst momyspHO-
ro mukpokoHtpoiuiepa Wi-Fi ESP8266. Teneps Bbl MOXeTe CKOMIUIUPOBATh U 3a-
rpy3uTh npomuBkKy ans ESP8266 ¢ Bammmu sckuzamu u nogaepxkoint Wi-Fi npsimo
u3 Arduino IDE, nmonyunuB cxemy ¢ ofgHOW miaToi, nmoanaepxkuawomyro Wi-Fi. [lo-
ApoOHOE OMMCaHUE MPOIIECCa YCTAHOBKU HA PYCCKOM SI3bIKE U JOCTYMHBINH API
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B nomonHenne K mopTaM Ha IJIaTe MUKPOKOHTPOJUIEPOB MepudepuiiHbie
yCTPOMCTBA MHOTJA ycTaHaBIMBatoTCs B Buje unrepdericos USB unu Ethernet. [o-
MOJIHUTEIBHBIN HA0Op BHEIIHUX MepU(PEepUiHbIX YCTPOMCTB B MOAYJIISX PACIIUPEHUS
BKJIFOYAET:

* USB-ycrpoiictBo (uamie Bcero B kauectBe BUpTyasibHoro COM-nopTa uepes
FTDI FT232, takxe umerorcs Bepcuu ¢ smysinueit USB HID Kitacca u Mpim).

* [IpoBoanoit u 6ecripoBoanoi Ethernet kak Ha 0oCHOBHOM TUIaTe, Tak M Ha IJja-
Tax paclIupeHusl.

* GSM-Monynb U Apyrue 6ecnpoBOIHBIE HHTEPPEHCH

* USB-xoct

+SD Card.

Monynb ynpaBieHUs: HI3KOBOJBTHBIM JiBUratesaem Ha 6aze L298. [Tognepxu-
BAIOTCA IIArOBbIE Y KOJUIEKTOPHBIEC JBUTATENIN C HampsikeHuem 110 12 B u TokoM 10
2A Ha xanan. Pene, snexrpomarautsl u T. J[. Takxke MoryT ObITh MOJKIIOUEHBI. Mo-
IyJIb HE UMEET TaJlbBAHUYECKON Pa3BsI3KHU.

Wemos d1 mini esp 8266 BIa)KHOCTh U TeMIIEpaTypa

Uun EPS8266 ot kutaiickoit komnanuu Espressif nosiBuincst Ha peiake B 2014
roJly U cpa3y IpHUBIEK BHUMaHue oOmiecTBeHHOCTH. C oaHOM cTopoHbl, EPS8266 -
3TO YMI, KOTOPBIH MHTETPUPOBAJ OOBSI3KY M IMO3BOJISIET CO3/1aBaTh OYEHBb MPOCTHIE
IUTAThI C MUHUMYMOM 3JIEMEHTOB U JIaXKE CO BCTPOSHHBIM COBpeMeHHBIM Wi-Fi

[Io 5TOli mMpUYKMHE MHOTME MPOU3BOAMTENN C HEUCCAKAEMBIM 3HTY3HA3MOM
HayaJlMd BBIITYCKaTh HOBBIE IIaThl HA ocHOBe uumna Espresiff. XoTs, umes HemHOro
HaBBIKOB, KOTOPbIE MOKHO HCIIOJIb30BaTh B CBOMX MPOEKTAaX, Bbl MOKETE U HCIONb-
3oBarh ynun ESP8266, B HEro BCTpOEHO MPEUMYLIECTBO caMOil HEOOXOIUMON TUIIH-
3amuu. JDTO HEBEPOSITHO ynoOHO. Espresiff cozman cBoii cOOCTBEHHBIN UMM C TIPHIIC-
noMm Ha «MHTepHeT Bemen», MoATOMY OH UMEET OYEHb CKPOMHBIE pa3MeEpbI, EMKYIO
naMsTh, BO3SMOYKHOCTH Pa3roHa M HECKOJBKO PEXUMOB sHeprocoepexkenus. Kcraru,
ESP8266 naxe peann3oBan CylepIKOHOMUYHBINA PEKHUM, B KOTOPOM YCTPOMCTBO MO-
TpeOIIIET caMylo KaJIKyI0 MUHYTY SHEPTUHU, HO HE OTKIIto4aercs ot cetu Wi-Fi. Pas-
pabOTUYUKHN UMEIOT HEBEPOATHYIO BO3MOKHOCTh PEATM30BaTh NEPBOKIIACCHBIE MPOEK-
ThI ¢ OaTapeiiHBIM MUTAHUEM.
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