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1. IlepedyeHb IUIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUS] MO JUCIUIINHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHUSI 00pPa30BaTeIbLHOM
nporpammsl 26.05.07 DkcmtyaTaiysi Cy0BOro 3JIEKTPOOOOPYI0BaHUS U CPE/ICTB

ABTOMATHKH.

B PE3YIbTATC OCBOCHHUA OUCHHIIIIMHBI 06yanOHleICH JOJDKCH OBJIAACTDH
CICAYIOMINMU PC3YyJIbTaTaMU:

Kon PesyabTaTsl ocBoenus OITOII ILrannpyeMsble pe3y/ibTaThbl
KOMIIeTeHIINH (coneprkaHue KOMIIETEHINH) OCBOCHHUS TUCIUIIINHEI

I1K-1 CIIOCOOHOCTh T€HEPUPOBATH HOBBIE 3HaTh: OCHOBHBIE 00JacTH
UJIeU, BBIABIIATH IPOOJIEMBI, CBA3aHHbBIE | IPUMEHEHHUs MUKPOKOHTPOJIIEPOB
¢ peanu3zanuei npoheccuoHalIbHBIX YMeTh: pa3inyaTh TUIIbI
byHKkuui, GopMyIupoBaTh 3a1a4u U MUKPOKOHTPOJIJIEPOB, TPUMEHSTH UX
HaMeyaTh IyTH UCCIIETOBAaHUS B PO 1A TETLHOCTH

Bnagers: MeTonaMu NpUMEHEHHUS
MUKPOKOHTPOJUIEPHON TEXHUKH

I1K-7 CHOCOOHOCTh M TOTOBHOCTD 3HaTb: OCHOBHbIE
OCYIIIECTBIISATH O€3011aCHOE MUKPOIIPOLIECCOPHBIE U
TeXHHYECKOe UCI0JIb30BaHue, MHUKPOKOHTPOJUIEPHBIE CEMEICTBA,
TeXHH4YecKoe 00cIyKBaHHe IPUCYTCTBYIOILIUE HA PHIHKE
CYZIOBOTO 3JIEKTPOOOOPYAOBAHUS U (Apayuno)

CPEJICTB aBTOMATHUKH B COOTBETCTBUU C | YMETh: YMTATh CXEMBI JIJIS

TpeOOBaHUAMHU MEXTYHAPOIHBIX U nojkroueHus u akcruryarauuu MIIC

HallMOHAJIbHBIX HOPMATHUBHO- (na 6a3e MK ApayuHo)

TEXHUUYECKUX IOKYMEHTOB Brnagets: meTogamu cOOpKU U
arperanyy TUIOBBIX KOHCTPYKTOPOB
MIIC (ApnyuHo)

I1K-8 CHOCOOHOCTh M TOTOBHOCTD BBINOJIHATH | 3HATh: OCOOCHHOCTH MPOTrPaMMHOMN
AUATHOCTHPOBaHHUE, TEXHHYECKOe cpensl ynpasnenuss MIIC (IDE
00,Ty’KHBaHHE W PEMOHT CyJI0BOTO Arduino)

AIIEKTPOOOOPYIOBAHUS U CPEICTB YMeTh: HAUTH U ONPENCIIUTh
ABTOMATHUKH HEUCIPAaBHOCTh
Biagers: MeTogamu ycTpaHeHHUs
HeucnpaBHocTer MIIC

I1K-9 CIIOCOOHOCTH ¥ TOTOBHOCTD 3HaTh: BUJIbI U TUIIBI KOMIIOHEHTOB
OCYILIECTBIISATH BHIOOP s MIIC u MK
3JIEKTPOO0OPYAOBAHUSA M JIEMEHTOB | YMETh: BIOUPATh KOMIIOHEHTHI IS
CHCTEeM aBTOMATHKH Ul 3aMEHBI B pa3IUYHbIX CXEM U YCTPOWCTB
ponecce 3KCIulyaTanuy Cya10Boro BitageTs: monckoM KOMIIOHEHTOB Ha
000pyI0BaHUS mionaikax cety MHrepHer

[1K-12 CIIOCOOHOCTH Y TOTOBHOCTH 3HaTb: METOAEI TUAarHOCTUKU
YCTAHABJIUBATH NIPUYMHbI OTKA30B HeucnpasHocteit MIIC (MK)
CYZIOBOTO 3JIEKTPOOOOPYAOBAHUS U YMeTh: AMarHocTupoBaTh
CPEJICTB aBTOMATHKH, ONPEJEATE U HeucnpasHocti MIIC (MK)
OCYIICCTBJIATE MEPONIPUATHUHA 110 UX Bnaners: IIPOTHO3UPOBAHUEM
Npe0TBPALLIEHUI0 BO3MOKHBIX 0TKa30B MIIC (MK)

[1K-15 CIOCOOHOCTh MPUMEHATH 0a30BbIe 3HATh: OCHOBHBIE 3aKOHBI

3HAHUA Q)YHﬂaMeHTaJ'IBHI)IX )51
po(heCcCHOHANBHBIX JUCIUTLINH,
NMPOBOAUTH TEXHUKO-IKOHOMHUYECKHIA
aHaJmn3, 000CHOBBIBATH
NMpUHUMAaeMble pelieHus 10

BJIEKTPOTEXHHUKHU

YMeTb: pacCUUThIBaTh OCHOBHbBIE
MapaMeTPhl AIEKTPUUECKUX CXEM

Bnaners: anekrpuueckuMu
U3MEPUTEIIbHBIMU HHCTPYMEHTAMU




Kon
KOMIIeTEeHIUH

Pe3yabTarsl ocBoenuss OINOII
(conpep:kaHue KOMIETEHIHIH)

IInanupyemble pe3yabTaThl
OCBOEHUS THCHHUILINHBI

UCTIOJIb30BaHUIO CY/I0BOTO
AJIEKTPOOOOPYIOBAHUS U CPEICTB
ABTOMATHKH, PEIIaTh HA UX OCHOBE
MPAKTUYECKHE 3a/1a4H
poeCCUOHATIBHOMN NI TETLHOCTH

ITK-17

CIIOCOOHOCTH M TOTOBHOCTH HAXOIUTH

3HaTh: MAPKETUHT PbIHKA ApPAYHHO

KOMITPOMUCC MEXIY Pa3IuIHbIMHU
TpeOOBaHUSIMU (CTOUMOCTH, Ka4eCTBa,

YMeTb: BIOUpaTh KoMoHeHTh MIIC
110 COOTHOIICHUIO IIeHa/ KaYeCTBO

0€30MacHOCTH U CPOKAMHU UCIIOTHEHUS)
IPU JOJTOCPOYHOM U KPATKOCPOUHOM
IUTAHUPOBAHUHM SKCILTyaTallil CY0BOTO
AJIIEKTPOOOOPYIOBAHUS U CPEICTB
ABTOMATHUKH, BBIOPATh PallMOHAIbHOE
(onTHMAaJIbHOE) pelIeHne

BJ'Ia,Z[eTI)Z OIICpaTUBHBIM ITOMCKOM
KOMIIOHEHTOB M OMOJIMOTEK K HUM Ha
Iiomaakax CeTu I/IHTepHeT

B pe3ynbraTe 0CBOCHUS TUCIMILIMHBI O0YYaIOUIHICS JOIDKEH OBIAJCTh CIICIYIONMMU
KOMIIETEHTHOCTSAMH (8 coomeemcmeuu ¢ Meoxcoynapoonoti kousenyuei o [1OJI'OTOBKE U
HUTTVTIOMUPOBAHUU MOPAKOB U HECEHUU BAXTHI 2011 2.)

Taoauua A-111/6

Cneuuqbukauuﬂ MUHUMATTOHBIX cmam)apmoe KOMNnemeHmH1ocmu 0/ IJIEKNTPOMEXAHUKOB

@OyHKIHA: JJIeKTPOOOOPYI0BaHUE, )JIeKTPOHHAN ANNAPATYPa U CUCTEMbI YIIPaBJIeHUs
HA YPOBHeE IKCILIYATALMH

cynax

KOMIIBIOTEPOB U
KOMITBIOTEPHBIX CETEN Ha

Cdepa KOMIETEHTHOCTH 3HaHue, NOHMMAaHUE U MeToabl 1eMOHCTpaALMH
npogeccHOHAIbHbIE HABBIKH KOMIIETEHTHOCTH
K-5 K 5.2 [lonumanue:
DK3aMeH M 0100peHHast
DKcrTyaTanus .1 ocnoeHvIXx xXapakmepucmuk

00pabomxu OaHHbBIX

.2 CO30aHUA U UCNOAL30BAHU
KOMNbIOMEPHBIX cemetll Ha CyO0ax

MOJITOTOBKA C
UCIIOJIb30BaHUEM
1abopaTopHOTO
o0opynoBaHus

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOorpaMmbl

Jucnummaa «MUKpPOIIPOIIECCOPHBIE CHUCTEMBI YIIPABIICHHS» OTHOCHUTCS K
npodeCCHOHAIBHOMY ITMKIY. JIJ1 OCBOEHMsS] JUCHMIUIMHBI 00YyYaroIIMMCs
HE0O0XO0IMMO 00J1a/1aTh 3HAHUSIMU T10 CJICAYIOIIUM JUCIUTUIMHAM:

RBOoo~Nooa~wONE

Nudopmaruka

WHudopmalinoHHbIE TEXHOIOTHH

OO1w1ast 2MEKTPOTEXHUKA U SJIEKTPOHUKA
Teopernyeckre OCHOBBI DJIEKTPOTEXHUKHU
CynoBast 2JIEKTPOHUKA U CUIIOBas MpeoOpa3oBaTebHas TEXHUKA
Cynosble HH()OPMAITMOHHO-U3MEPUTEIIbHBIE CHCTEMBI

CynoBsl€ 371€KTPOIPHUBOIBI
CynoBbl€ 31EKTPUUECKNE MAIIUHBI
DneMeHTHI ¥ (PYHKIIMOHAIBHBIE YCTPOICTBA CYJ0BOM aBTOMAaTUKU

0. OCHOBBI TEXHHYECKOH OHKCIUIyaTallil CYJOBOTO 3JIEKTPOOOOPYIOBaHUS M CPEACTB

aBTOMaTH3aINN
11. DnexTpuueckue MaIIMHbI
12. DnekTpudeckue anmnaparsl




3. O0beM TMCHMILUITUHBI B 32a4€THBIX eIUHUIIAX U BUAbI Y4eOHbIX 3aHATHI
OO6m1ast TPy I0€MKOCTh AUCIUTIIMHBI cocTaBisieT 3 3.€., 108 yac.

dopma 00yueHust
Ounas 3aounas
Bup y4eOHoii padoThI Beero U3 HUX B Beero Ha Kypce
cemectpe Ne Ne
4acoB 9 4acoB 5
OO0m1ast TpyA0€MKOCTh JUCITUTLIHHBI 108 108 108 108
KonrakTtHass pa6ora oOyyaromuxes ¢ | 52 52 20 20
npenojgaBartejeM, BCEro
B ToM uucne:
Jlexnun 26 26 10 10
[IpakTHyeckue 3aHsATHS 26 26 10 10
CamocrosiTesibHas padoTa, BCEro 47 47 79 79
B Tom uncie:
Jpyrue Bupl caMOCTOSATENBHON pabOThI 47 47 79 79
IIpome:xyTouHAasl ATTECTALMA: 9 9 9 9
Ixzamen (3) 6] 2 2 2
4. Copep:xkaHue [IUCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM

(pa3mesiam) ¢ yka3aHHeM OTBEJCHHOI0 Ha HHUX KOJMYECTBA aAKAJAEMHUYECKHUX
YacoB U BUAOB YUeOHBIX 3aAHATHI
41 — 4.2. CopepxaHue JIeKIMOHHBIX pa3ieaoB (TeM) JMCUHHUIJIHHBI,
COBMENIEHHBIX ¢ MNPAKTHYECKUMH padoTaMu

Ne Peanusy TpynoeMkocTh B
Haumenosanue eMbIe
yacax no ¢popmam
I pasnena KomIeTe Conep:xanue pasjaena (TeMbl) oByaenns
/ (TeMbI) HIMH H JUCIHHUILIMHBI
AUACHHILTAHBI rommere ouHasi | 3a04Has
1 | HTHOCTH
1. | Mukponpoueccops 1 OcHOBHBIE IOHATHS Kypca, OTIUYHS U 2 2
MHKPOKOHTPOILIEPHI. o0111ee MeXIy MHKPOTIPOLIECCOPOM
(MIT) u mukpokouTposiepom (MK).
MK ApaynHo, THUIIBI 1 BUJBI.
2. | IInatrdpopma Cpena ApayuHoO, NOJKIIIOUEHUE U 2 2
Arduino. I1IK-9 | 3amyck MK, TecToBbIC TPpHUMEpBI.
[Nonkmouenue [1K-15 | [lIupoTHO-UMITYJIbCHASI MOYJISIIIHS.
Arduino CrpykTypa nporpammsl, si3eik C 1
Cpena Wiring, cuHTaKcHC S3bIKa, TECTOBBIC
MPOTpaMMUPOBaHU IPAMEDHI.
s Arduino IDE [TocnenoBarenbHBINA TOPT.
I{udpoBoii u aHAIOTOBBIN CUTHAIL.
3. | KommoHeHTs! 115t [IK-7 | ®oTopesucrop 2 1
Arduino K-8 | 3ymmep (Moysh 3ByKa)
[IK-9 | JlaTuuk Temmeparypsl
[IK-12 | CBeToauoabl ¥ CBETONUOIHBIE
[TK-15 | maTpuibt
IIK-17 | Ceetogunoaunass LED mkana
CaeronmoiHast MaTPULIA U CABUTOBBIN
perucTp
VY bTpa3ByKOBOW JAaTYUK PACCTOSTHHS 2 1




Ne Peanusy TpyaoemkocTs B
Haumenosanue eMbIe
yacax no ¢popmam
I pasaeaa KOMIIETe Conep:xanue pazaesna (TemMbl) oByuenns
/ (TeMBI) HIHMHA 1 AUCHUTLTHHBI
JUCHMILINHBI KoMmere OuHas | 3a04Has
1I HTHOCTH
WudpakpacHbIi JaTYNK pACCTOSHHS
Tpanzucrop 2 1
DNeKTpoOMOTOp
CepBonpuBo/
[ITaroBelii ABUTATEND
Xoao0Bast 4acTh poOOTa 2
Y1pasieHre MOTOpaMHu
CuMBOJIBHBIC U TpaUYEeCKUe AUCTUICH 2
[TpuaIMITEI BBIBOAA rpaduKu HA
JUCILIEe
PanmouactoTHas uaeHTU(UKAIHAS 2
Kapra namsaru SD
Aynuo mieep 2
4. | CereBoit 0OMeH [Tonxitouenne ApyrHo K CETH 2 1
K-5 WHTEPHET
5. | Bluetooth. I1IK-9 | [MoaxirodeHue mo paaruoKaHaty 2
Panuoynpasnenue Y naneHHoe ynpasJieHHe
6. | Cozmanue K-5 - cBeTodop 4 2
MIPOEKTOB [IK-1 | - monMBOYHBII aBTOMAT Yepe3 CEeTh
[IK-9 | - ympaBieHue cepBo 4epe3 ceTh
- po0OT, ABMXKYIIMIACS MO TUHUU
BCETO: 26 10

5. TlepeyeHb y4eOHO-METOAMYECKOT0 O0eCHeYeHUsI CAMOCTOSITEebHOM
padoThI 00Yy4AKOIIMXCH MO0 JUCHUIJINHE
5.1. CamocTosiTe/IbHAasA padoTa

Ne | Bujg camocrositeibHOM padoThl
n/n

HaumenoBanue paﬁoTbI U COJAECPKaHUE B Yacax

1. | CamocTosTENBHOE U3yUYEHUE
pasmenoB Tem u3 http://arduino.ru/

S3pik Wiring. CHHTaKCHC S3bIKa, ONIEPaTOPhI
(apumeTnyeckue, JJOTUIECKHE, CPABHEHHS,
yHapHbIe). (9 yac ouHoe / 13 gac 3a04HOE)

2. | CamocTOSATEIbHOE H3YIECHHUE
paszesoB Tem u3 http://arduino.ru/

S3bik Wiring. Tursl JaHHBIX, TPEOOpa3OBaHKE
THUIIOB.
(9 gac ounoe / 13 gac 3a04HOE)

3. | CamocTosTenpHOE U3yUCHHE
paszesnoB Tem u3 http://arduino.ru/

SI3bik Wiring. @yHKI#H.
(9 gac ounoe / 13 gac 3a04uHOE)

4. | CaMOCTOSITEIbHOE U3yUIEeHHUE
paszesnoB Tem u3 http://arduino.ru/

W3yueHue qpyrux MUKPOKOHTPOJUIEPHBIX CUCTEM.
(9 yac ounoe / 13 yac 3a04yHOE€)

5. | CaMoCTOSATENIbHOE H3YUEHHE
paszesnoB Tem u3 http://arduino.ru/

S3bik Processing. CHHTaKcHC U (GYHKIIUH.
(9 yac ounoe / 13 yac 3a04yHOE€)

6. | CamMocTOSATENILHOE H3YUCHHE
paszesoB Tem u3 http://arduino.ru/

CamocCTOsATENbHBIN NPOEKT ISl KYMHOTO» JIoMa
- BKIIFOYCHUEC CBCTA IO AATUYHUKY NPUCYTCTBHUA U
ocpemieHHOCTH U T.11. (11 wac ounoe / 14 vac
320YHOC)



http://arduino.ru/
http://arduino.ru/
http://arduino.ru/
http://arduino.ru/
http://arduino.ru/
http://arduino.ru/

5.2. YueOHO-MeTOAMYeCKOe o0eceYeHHe CaMOCTOSITeIbHOI padoThl

Ne HaumeHoBaHue padoThl,
BoIxogHbIE JaHHBIE ABTOp (BI)
n/n ee BH/I
1. | SI3eik Wiring. Cunrakcuc s3bika, | [IpOeKThI ¢ HCITOIb30BaHHEM B.A. Iletun
orepaTopsl (apumMeTudeckue, KoHTposuiepa Arduino,
JIOTHYECKUE, CPABHEHHUS, http://arduino.ru/
YHapHBIE)
2. | S3eik Wiring. Tumsl JaHHBIX, [IpoekThl ¢ UCTIOJIb30BAHUEM B.A. Iletun
npeoOpa3oBaHUE TUIIOB. KoHTpoJuiepa Arduino,
http://arduino.ru/
3. | A3k Wiring. ®yHKIUH. [TpoeKTHI ¢ UCOJIb30BaHUEM B.A. Iletun
KoHTpoJuiepa Arduino,
http://arduino.ru/
4. | U3ydeHue apyrux MUKpPOKOHTPOIIIEPHI IS A.M. BongoBo3os
MUKPOKOHTPOJUIEPHBIX CUCTEM. | CUCTEM aBTOMATHUKU
5. | S3wik Processing. Cunrakcuc u | https://processing.org/
byHKIIMHN
6. | CamocTosTEeNnBHBIN MPOEKT At | 3HAKOMCTBO ¢ ApayuHo, 13, M. banuu
«YMHOTO» J0Ma O’bpaiien, 2010
- BKJIIOYCHHE CBETa 110 JaT4uKy | http://we.easyelectronics.ru/
NPUCYTCTBUS M OCBeleHHOCTH 1 | http://robocraft.ru/
T.IL http://arduino-project.net/
http://robotday.ru/
6. @oHI OLEHOYHBIX CPEACTB /AJs1 MPOBEeJeHHUS IPOMEKYTOYHOU

arrectTauMy 00y4alOIIMXCA IO JAUCHUIUIMHE T[PUBEICH
NPUWIOKEHUH K paboyeil mporpaMmme.

B 00sA3aTeIbHOM

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOH JHUTEpPaTyphbl,

H€OﬁXO}II’IMOﬁ AJIF OCBOCHUSA JUCHHUIIJINHBI

HasBanue ABTOp Bun n3nanus Mecro u3nanus,
(yueOHUK, W3/1aTeNbCTBO, TOJ
yuebHoe U3JJaHUs, KOJI-BO
rocobue) CTPaHHI]
OcHoBHasi IMTEpaTYpa
Mukponpoueccopusie cuctemsl | B.B. SIkyHunkoB Koncnekr —M.: MI'ABT, 2018
yIpaBIeHUSA JEeKUUN U -181c.
MPAKTUYECKUX
pabot
JlonmosiHuTEILHAS JIUTEPATYPaA
Arduino u Raspberry Pi B [Tetun B.A. YyeOHoe - CI16:BXB-
npoekTax Internet of Things nocooue [TetepOypr, 2016. -
(http://znanium.com) 320 c. ISBN 978-5-
9775-3646-2
Meroanueckue pekomeHganun | SIkynunkos B.B. Metomnmueckue | OBC MI'ABT, 2017
110 CaMOCTOSITENIbHON paboTe pEKOMEH1alun
00yJaronmxcs



http://arduino.ru/
http://arduino.ru/
http://arduino.ru/
http://znanium.com/catalog.php?item=booksearch&code=%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80%D1%8B#none
https://processing.org/
http://we.easyelectronics.ru/
http://robocraft.ru/
http://arduino-project.net/
http://robotday.ru/
http://znanium.com/

8. Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIUMOHHON CeTH
«HTEepHET», peKOMEHYeMbIX JIJI5l 0CBOCHUSI JUCIUNIIHMHBI

Ne HaumenoBanne nHGOPMAUOHHOTO Cehuika Ha HEGOPMANMOHELIH pecype
n/n pecypca pMatt pecyp
1. | Iopran paspaborunkoB Arduino https://www.arduino.cc/

2. | lopran pazpaborunkoB Processing https://processing.org/

3 Poccuiickuil uH(pOpMaIMOHHBIN TOPTAJI IO http://arduino.ru/
ApnyuHo

4. | adopmManimoHHBINA OPTAI M0 APIYHHO http://wiki.amperka.ru/

5 WHudopmanroHHbIH opTai no http://meandr.org/

OJICKTPOHHBIM IIPOCKTAM

Kpynueitnmii moctaBmiyK 3J€KTPUIECKUX U

6. http://www.electronshik.ru
AIIEKTPOHHBIX KOMIIOHEHTOB
Arperarop HOBOCTHBIX [T-pecypcoB

7. | KpYIHEHIINX AIICKTPOHHBIX OPTAJIOB https://sohabr.net
«Xabpaxabp» u « ukraimMcy»

8 WudopmannoHHbIil moprai no ApayuHo U http://ardunn.ru/
MHTEPHET-Mara3ut

9 WudopmannoHHbIil moprai no ApayuHo U http://arduino-kit.ru
MHTEPHET-Mara3ut

10. WudopmannoHHblil moprai no ApayuHo U hitp://iarduino.ru/
MHTEPHET-Mara3ut

11 OnTuManbHbIA TOCTABUIMK JIEKTPOHUKH T10 hitp://www.robototehnika.ru
COOTHOIIICHUIO II€HA/Ka4eCTBO

12. | KpynHblii HHTepHET-Mara3uH ekTpoHukn | http://carduino.ru

13. KpymnHblii MHTEpHET-Mara3uH JIEKTPOHUKU http://robot-Kit.ru
1 pOOOTOTEXHUKHU

14. | KpynHblii HHTEepHET-Mara3uH dJeKTpoHUKH | hitp://chipster.ru

15. | KpynHblii HHTepHEeT-Maras3uH iekTponuku | http://makerplus.ru

16. KpynHblii MHTEpHET-Mara3uH U ClipaBOYHHK htto://www.arduino-ic.ru
AIIEKTPOHUKHU

17 MockoBckuit MOCTABIIHK S]ICKTPOHHKH, hitp://electromicro.ru
HPEANOYTHTEIBLHBIH 0 [IEHAM

18, MockoBckuit MOCTABIIHK S]ICKTPOHHKH, hitp://amperkot.ru
IPEANOYTHTEIBHBIH 0 [ICHAM

19, | MocKoBCKHit HRTEpHET-MarasHH http://www.arduinoboss.ru
AIIEKTPOHUKHU

20. MOCKOBCKUI HHTEPHET-Mara3uH htto://onpad.ru
AIIEKTPOHUKHU ntp-fonpad.id

21 Cubupckuiit ”HTepHET-Mara3uH hitp://devicter.ru
AIIEKTPOHUKHU

29 MOCKOBCKUI HHTEPHET-Mara3uH hitp://mcustore.ru
AIIEKTPOHUKHU

23 MOCKOBCKUI HHTEPHET-Mara3uH hitp://qeeqrow.ru
AIIEKTPOHUKHU

24, Hoprant o mpoekTam ApIyHHO H HHTEPHET- http://we.easyelectronics.ru/
MarasuH

25. | IMopran no npoexktam ApJyHHO http://robocraft.ru/

26. | ITopran mo mpoektam ApIynHO http://arduino-project.net/

27. | Tlopran mo poOOTOTEXHUKE http://robotday.ru/



https://www.arduino.cc/
https://processing.org/
http://arduino.ru/
http://wiki.amperka.ru/
http://meandr.org/
http://www.electronshik.ru/
https://habrahabr.ru/
https://geektimes.ru/
https://sohabr.net/
http://ardunn.ru/
http://arduino-kit.ru/
http://iarduino.ru/
http://www.robototehnika.ru/
http://carduino.ru/
http://robot-kit.ru/
http://chipster.ru/
http://makerplus.ru/
http://www.arduino-ic.ru/
http://electromicro.ru/
http://amperkot.ru/
http://www.arduinoboss.ru/
http://onpad.ru/
http://devicter.ru/
http://mcustore.ru/
http://geegrow.ru/
http://we.easyelectronics.ru/
http://robocraft.ru/
http://arduino-project.net/
http://robotday.ru/

9. Ilepeyenr HWHGOPMAIMOHHBIX TEXHOJOTHH, HCIOJb3YeMBbIX MPH
OCYILLIECTBJICHHMH 00pa30BaTeIbLHOIO0 Mpouecca M0 AUCHUIUIMHE, BKJIHOYas
NepeYeHb IMPOrpaMMHOro oodecnedyeHuss M HMHGOPMALHMOHHO-CIIPABOYHBIX

CHUCTEM

Hasznauenue Tun npoaykra
No HaumenoBanue (6a3pl 1 OaHKH TAaHHBIX, (monHas TUIEH3UOHHAS
W MH(OPMALIMOHHON TEXHOJIIOTUU | TECTUPYIOLIUE MPOTPaAMMBI, Bepcusl, yueOHas

/TPOrPaMMHOTO TIPOTYKTa

MPAaKTUKYM, ACJIOBLIC UT'PBI U

BepcCus, JEMOBEPCUS U

T.J.) T.I1.)

1. | Cpena paspaborku Arduino IDE | Cpena pa3pabotku nporpamm | 1O pacnpoctpansercs
(s1361x Wiring) it MK Apayuno o junensuun GPL

2. | Cpena paspabotku Processing Hancrpotika pis ITO pacnpoctpansiercs
(s13p1K LUA) BU3YaIH3aIiH TaHHBIX U3 no munen3uu GPL

cpenbl Arduino IDE

3. | OnepannoHHas cucTeMa OrnepanmonHas cucreMa [Tonnas nuiieH3nOHHAs
Microsoft Windows 7 BEpCHUs

4. | MS Office 2010 (Word, Excel, OducHsrii maker [omHast TUIIEH3MOHHAS
PowerPoint) MPHIOKCHUN BEpCHUs

10. Onucanue MarepHaIbHO-TEXHHYECKON 0a3bl, He00OXOAUMON s
OCylIeCTBJIEHHs 00Pa30BaTEJIbHOI0 MPOLECCa MO IUCIUIINHE

e HanmeHoBanue

I /;1 CHeHATH3HPOBAHHbIX IlepeyeHb 0CHOBHOTO 000PY10BAHMS
ayauropmuii

1. | KomnerorepHas 8 pabounx mect (HoyrOyKku), 1 IIK npenoaasarens,

ayJUTOPUSI C
MOJIKIIFOUEHUEM K CETH
WNurtepuer (A.113)

IIPOEKTOP, FIKpaH

12 (7) KOMILJIEKTOB MUKPOKOHTPOJUIEPOB TUHEHKU APIyHHO C

COCAMHUTCIIbHBIMHA KabensIMu

KoMImuiekT pa3nu4HbIX JaTYUKOB i ApayuHo (65 mT):
- ammepmeTp (2)

- BOJIBTMET (4)

- aTMoc(epHBbIi (Temneparypa, 1aBjleHHe, BIaXXHOCTh) (3)
- BuOparuu (2)

- MarHuTHOTrO 1oJis (1)

- kacanus (1)

- KOHTaKTa (4)

- npucyrcTBus (3)

- razoaHanu3za (meras, nponat, CO, neimM, CO», ciupt) (4)
- JTAIIbHOCTH YJIBTPa3BYKOBO (8)

- TAbHOCTH UH(pakpacHbIi (1)

- 3ByKa (2)

- OpUEHTaIUH 10 3 0CsM U yCKOpeHus (2)

- ocBeleHHOCTH (6)

- IpensTcTBUi (4)

- ckopocTu BpaueHus (3)

- TeMneparypsl (4)

- uBera (2)

- nH(ppakpacHoro curnana (2)

- muHuH (4)

- BJIAKHOCTH (3)

KommuiekT coeguanTensHbIX mpoBo1oB (200mmT) u ckob (100mmT)




Ne
n/n

HauMenoBanue
CHEeNHAJTU3UPOBAHHBIX
ayIMTOpHUil

Ilepeyenb 0CHOBHOTO 000pYAOBAHMA

Hunap! 1us ApyrHO O TEMaTUKaM 3aHATHH (6 1T)

KoMIUIeKT UCTIONHUTENBHBIX YCTPOMCTB

- MoTOp (4)

- peaykTop Ha 2 motopa (1)

- LIAroBbIN aBUTATEND (2)

- cepBonpuBoj (8)

- nomra (2)

- KOHTpoJuIep aABurarenei (4)

- nucriei mudposoi (1) u rpadguueckuii (5)
- 7-CerMEHTHBIA UHIUKATOP OJIMHAPHBIH (8)
- /-cerMeHTHBIN UHAMKATOP Ha MaTpule X 4 (5)
- TUHAMUK (4)

- 3ByKOBas uiata-mwig (2)

- a"anmuzatop peun (1)

- MUKporuieep (2)

- paauomonyns (1)

- 3ymmep (2)

- YCUIIUTENb 3BYyKa (2)

- (hoto/BUACOKaMmepa (2)

- Bujeo nepeaarurk (1) u BugeonpueMHuk (1) ¢ mepexoaqHIKOM
- MaHUIYJATOp — 3axBart (2)

- maccu po6ota B KoMILIekTe (3)

- Taiimep (4)

- CUJIOBOH KJTH0Y (2)

- RFID cuutsiBatens (1)

- ceHcopHas naHens (1)

- pene (4)

- paauomMonynsb (4)

- XBee moxyns (6)

- nyneT GamePad XBee (1)

- mpeobpazoBaTenu HanpsprkeHus (3)

- JOKOUCTHK (2)

- ALIIT (1)

- GSM monynsb (2)

- SIM 808 momys (1)

- Ethernet moaysns (2)

- Bluetooth moayss (3)

- IyJbT UH(ppaKpacHbIi (2)

- SD monyns (2)

AxkkymynsTopsl (3) u 6atapeu (2)

3apsiHOE YCTPOUCTBO ISl aKKyMynsaTopoB (1)

bnok nuranus 220B / 12B (2)

KommnoneHTsI:

- IOTEHIIMOMETPHI (6)

- kHonk# (10)

- BeIkirovarenu (1)

- DIP nepexmrouarenu (3)
- TymMOIepsI (4)

- Tectep cepBonpuBosa (1)




HauMenoBanue
CHEeNHAJTU3UPOBAHHBIX IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS

n/n .
ayJIuTOPHUii

- [J1aTa NpoTOTUNHpOBaHus (7)

- cBeTouoab! 3X 1BeToB (50)

- MaTPHIIBI CBETOAMO10B, BKitoyasi RGB (8)
- IIKAJIBI CBETOAMOIHBIC (4)

- pazbembl pasHblie (10)

- IEPEXOTHUKHU U Kabenu (4)

- nuonel (10)

- KOMIUTIEKT conpoTuBjaeHui 15 Homunanos (1o 30)
- TpaH3UCTOpPHI pa3Hble (15)

- KOHIeHcaTopsl pasHbie (30)

- crabunuTpoHnsl pasueie (100)

- KperexX pa3Hblil, KPOHIITEHHBI

11. Meroauyeckue yKa3aHMs I8 O0yYalOIIMXCA II0 OCBOCHHIO

JTUCIUIITIUHBI

Pexomenoayuu no océoenuio 1eKYUOHHO20 Mamepuand, n0020moeKe K J1eKyuam

JlekuMu SBIAIOTCS OCHOBHBIM BHAOM YYEOHBIX 3aHATHH Kypca, B XO0J€ KOTOPBIX
IIPOU3BOJUTCS U3JI0)KEHHE COBPEMEHHBIX HAYUHBIX B3IJIS10B M OCBEIICHHE OCHOBHBIX IpoOieM
M3y4aeMoil 00acTu 3HaHUH.

3HAUUTENbHYI0  YacTb  TEOPETUYECKMX 3HAHMM  CTYIEHT JOJDKEH  I0JIy4aTh
CaMOCTOSITEJIbHO U3 PEKOMEHJIOBAHHBIX OCHOBHBIX M JIOTIOJIHUTEIBHBIX HH(POPMALUOHHBIX
UCTOYHUKOB (yueOHUKOB, IHTEepHET-pecypcoB, >IEKTpOHHOW 00pa3oBaTENbHON  Cpeabl
YHHUBEPCUTETA).

Matepuan ynekuuii OoJIbILIeH YacThIO M3JIaraeTcs MyTeM 3JEKTPOHHBIX MPE3eHTAlMN U
BUJICOJIEMOHCTPALIMN, W TpPeNoCTaBIseTcs O0ydalomeMycss B JJIEKTPOHHOM BUAE IS
MOCIIEAYIOLIETO CAMOCTOSITEILHOTO U3YUEeHHUS.

Bo Bpems Jsiekuuii mpeaycMOTpEeHbl MHTEpPaKTHBHbIE (OPMBI OCBOEHHUS MaTepuana -
BOCIPOM3BEJICHUE TMPAKTUYECKUX METOJIOB, M3JlaraéMbIX BO Bpems Jekuuu, Ha cBoux IIK c
noakioueHHsIM MK ApaynHo, U1 3aKpeluleHHs Marepuala W HEMOCPENCTBEHHOTO
IPOSICHEHUS BOIIPOCOB 10 TEMATHKE C MPEINO0/1aBaATEIEM.

Marepransl JIEKIMI TakKe€ pPEKOMEHIYETCS UCIOJIb30BaTh IPU IOATOTOBKE K
NPAKTUYECKUM  3aHSATHUAM,  DK3aMEHY, KOHTPOJbHBIM  TE€CTaM, IpPH  BBIIOJHEHUU
CaMOCTOSITENIbHBIX 3a/laHUM.

Pexomenoayuu no noozomoexe K npaKmu4ecKum 3aHAmMuUIM

JUisi MOATOTOBKHM K TNPAKTHUECKUM 3aHATHSAM HEOOXOJIUMO 3apaHee O3HAKOMHUTHCA I10
TEKCTy HacTosuleil padoueil mporpaMMbl ¢ MEpeUYHEM 3a/ay, KOTOpble OyIyT pacCMOTPEHBI Ha
3aHITHH, PEKOMEHJyEMONH OCHOBHOH M JIONOJIHMTEIBHOW JHUTEPAaTypOH, PEKOMEHIOBaHHBIMU
WnTepuer-pecypcamu. HeoOXouMo BBIIEINTh OCHOBHBIE NMPOOJIEMHBIE BONPOCHI, MOHATHS U
IIPOLIECCHI, UX 3aKOHOMEPHOCTH U B3aUMHBIE CBS3H.

[IpuBeTcTByeTCss TpOBEJEHHE JOCTYMHBIX OSKCIEpUMEHTOB y cebs noma. Ha
IIPAKTUYECKUX 3aHATHUAX HYKHO BBIACHATH Yy IPENOAABATENS OTBETHl HA MHTEPECYIOIIHME WIIU
3aTpyJHUTENbHBIE BOIIPOCHI, BBICKA3bIBATh W apryMEHTHpPOBaThb CBOE€ MHEHHE, J00HBasICh
SCHOCTH B IOHUMaHUM MaTepHana.

Pexomenoayuu no opzanusayuu camocmoamenvHoi padbomot

CamocrosarenbHass paboTa BKIOYAET H3yYeHHE Y4YeOHOW JIMTepaTypbl, H3ydeHUE
uHpopMauuu B ceTH VIHTepHeT, NOArOTOBKY K IPAKTHYECKUM 3aHATHAM, OHK3aMeEHY,
BBINIOJTHEHUE NPAKTHUUECKUX 3aJlaHUM, U3yUYE€HHUE TEOPETUYECKOr0 MaTepuaia, BBIHECEHHOIO Ha
CaMOCTOSTEIILHOE U3YUYEHHUE, U3YUEHHUE MMPUKIAIHOT0 mporpaMMuoro odecredenus IDE Arduino
u Processing.




Pabouas mporpamMMa IUCIUIUIMHBI COCTaBJeHAa C yueToM TpeOoBanmii denepanbHOrO
['ocympapcTBeHHOro 00pa30BaTEILHOIO CTaHAAPTAa BBICHIETO MPOQPECCHOHATIBHOIO 00pa30BaHUsA
(®Ir'oC BIIO) Tperbero mokoneHus mo crenuanbHocTH 26.05.07 Dkcrutyatamusi Cymo0BOTO
3JIEKTPOOOOPYIOBAHUS U CPEJICTB ABTOMATUKH.

CocraBuTEIb: / B.B. SIxynunkos /

Pabouas nporpamma paccMoTpeHa Ha 3acejaHuu Kadeapbl
DnexkTpoodopyaoBaHus U yrBepxkaeHa mpotokosom Nell ot «31» aBrycra 2017 r.

3aB. kadenpoii: /J1.d. Mokepos/

Jexan CMO /Slkynunkos B.B./
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1. Ilepeyenb koMmeTeHuMi M J3Tanbl UX (GOpPMHPOBAHHMSA B Ipolecce OCBOCHUS

AUCHHILIMHBI
Paboueld mporpaMmol AUCHUILIUHBI TMPEITYCMOTPEHO (OPMHUPOBAHUE  CIETYIOLINX
KOMIIETECHIINH:
Kon Pe3yabrarsl ocBoenuss OINOII Ilnanupyemblie pe3yibTaThl 0CBOCHUS
KOMIIETeHIIMH | (cofeprkaHHe KOMIIETEeHIHil) AUCHMILINHBI
[K-1 CIIOCOOHOCTH T€HEPUPOBATD 3HaTh: OCHOBHBIE 00JIACTH IPUMEHEHUS
HOBBIC UJIEU, BBISBIIATD MUKPOKOHTPOJIIIEPOB
po0JieMbl, CBSI3aHHBIE C YMeTh: pa3nuyaTh TUIIBI
peanusanuel NpoPecCUOHAIBHBIX | MUKPOKOHTPOJUIEPOB, IIPUMCHSTH UX B
byHkuii, popmynupoBaTh npoh e TEILHOCTH
3aJ1a4d 1 HaMe4yaTh IIyTH Bnaners: MeToaMu NpUMEHEHUS
UCCIIEI0BAHMS MUKPOKOHTPOJUIEPHON TEXHUKH
[K-7 CIOCOOHOCTH ¥ TOTOBHOCTh 3HaTh: OCHOBHBIE MUKPOIIPOIIECCOPHBIEC U
OCYIIECTBIISITH O€30MacHoe MUKPOKOHTPOJIJIEPHBIE CEMENCTBA,
TeXHHYeCKOe UCIO0/1b30BaHNE, IPUCYTCTBYIOIIME HA PhIHKE (ApAYHHO)
TeXHH4ecKoe 00C/Iy;KuBaHue YMeTh: UMTaTh CXEMBbI JIJIs1 TOJKITIOYEHHS U
CYZOBOT0 2J1eKTpooOopynoBanus | skciutyaraiiuu MIIC (ua 6aze MK
U CPEJICTB aBTOMATHUKU B ApayuHo)
COOTBETCTBUU C TPeOOBAHUSIMU Brnaners: MeTomamu COOpPKH | arperanum
MEXIYHAPOAHBIX U TUNIOBBIX KOHCTPYKTOpoB MIIC (Apayuno)
HAI[MOHAJIbHBIX HOPMAaTUBHO-
TEXHUYECKUX JOKYMEHTOB
I1K-8 CIOCOOHOCTH ¥ TOTOBHOCTh 3HaTh: 0COOEHHOCTH MPOrPAMMHON CPEIbI
BBITIOJIHATH AHArHocTHpoBanue, | ynpasiaenus MIIC (IDE Arduino)
TeXHHYecKoe 00J1y’)KHBaHHE U YMeTh: HAUTH U OIIPENEITUTh
PEMOHT CyJOBOI'O HEUCIIPAaBHOCTh
3JIEKTPOOOOPYIOBAHHUS U CPEICTB | Brajers: MeTo1aMu YCTpaHCHUS
aBTOMAaTUKH HeucnpasHocteit MIIC
I1K-9 CHOCOOHOCTh ¥ TOTOBHOCTD 3HaTh: BUJbI U TUIIBI KOMIIOHEHTOB AJIs
OCYIIECTBIISITH BHIOOP MIIC u MK
3J1eKTPOOOOPYI0BAHHUS H YMeTh: BEIOUpaTh KOMIIOHEHTHI /IS
3JIEMEHTOB CHCTEM ABTOMATHKH | PA3JIMYHBIX CXEM U YCTPOMCTB
JUISL 3aMEHBI B IIPOLIECCE BnageTs: mouckoM KOMIIOHEHTOB Ha
AKCIUTyaTallK Cy/10BOTO romaakax cetu UarepHer
00opyoBaHus
[1K-12 CIIOCOOHOCTH Y TOTOBHOCTH 3HaTh: METOIbI JUATHOCTUKHU
YCTAHABJIUBATH NPUYHHbI HeucnpasHocteit MIIC (MK)
0TKAa30B CYyJJ0OBOT'O YMeTh: AMarHoCTUPOBATh HEUCIIPABHOCTH
anekTpoobopynoBanus u cpeacts | MIIC (MK)
ABTOMAaTUKH, ONPEICIIATE 1 Bnagers: MporHo3upoBaHuEM BO3MOKHBIX
OCYIIECTBIISTH MEPONPHATHS O | otkazoB MIIC (MK)
UX NPeA0TBPAlIEHUI0
[1K-15 CIOCOOHOCTh MPUMEHATH 0a30BbIe | 3HATH: OCHOBHBIE 3aKOHBI DJIEKTPOTEXHUKHU

3HAHUA Q)yHﬂaMeHTaJ'H)HI)IX 158
po(hecCHOHANBHBIX UCIUTLINH,
IMPOBOJAUTDb TEXHUKO-
IKOHOMHYECKHUI aHAJIN3,
000CHOBBIBATH NPUHUMAaeMble
PeLIeHus 110 UCIIOIb30BaHUIO
CYJIOBOT'O 3JICKTPOOOOPYAOBAHUS
" CPCACTB aBTOMATHUKHU, PCIIATH

YMmeTs: pacCuuThIBAaTh OCHOBHBIC
apaMETPhI JJICKTPUICCKHUX CXCM

Brnanets: anexkrpudecKkuMu
W3MEPUTENIbHBIMUA HHCTPYMEHTAMU




Kon

Pe3yabTarsl ocBoenuss OINOII

[Inanupyemble pe3yabTaThl 0CBOEHHSA

KOMIIETEHIIMH | (cofeprkaHHe KOMIIETeHIHii) AU CHUILTHHBI
Ha UX OCHOBE IPaKTUYECKUE
3a/1a4u MpoQeccHOHATBHON
JeSITebHOCTH
ITK-17 CIIOCOOHOCTB ¥ TOTOBHOCTD 3HaTh: MAPKETUHT PbIHKA APIYyHHO

HAXOJIUTh KOMIIPOMHCC MEKIY
pas3iinuHbIMU Tpe6OBaHI/I$IMI/I
(croMMoOCTH, KauecTBa,
0€30MacHOCTH U CPOKaMHU
UCTIOJTHEHUS) TIPH JIOJTOCPOYHOM
U KPaTKOCPOYHOM IUIaHUPOBAHUU
IKCIUTyaTaluy CyI0BOTO
AJIIEKTPOOOOPYIOBAHUS U CPEICTB
ABTOMATHKH, BHIOPATH
PalMoHAIbHOE (ONTHMAJIBLHOE)
peleHue

YMetb: BeIOUpaTh KoMioHeHTH MIIC o
COOTHOIIICHUIO 11eHa/ KAaYeCTBO

BJ'Ia,Z[eTI)Z OIICpaTUBHBIM ITOMCKOM
KOMIIOHEHTOB M OMOJIMOTEK K HUM Ha
Iiomaakax CeTu I/IHTepHeT

PaGoueii mnporpamMmol AMCHUIUIMHBI MPETyCMOTPEHO (opMHpOBaHUE CIEIYIOIIMX
komnetennui [TIJITHB:

Kon PesyaeTatet ocsoenis ILnanupyemble pe3yJbTAThl 0CBOCHHSA
KOMIIETeHIIHHU OoI11011
. AUCHUTINHBI

(coneprkaHue KOMIETEHINH)

K-5 K 5.2 Cynosbie 3HaTh: OCHOBHBIE IPUHIIUIIBI PAOOTHI
KOMIILIOTEPHbIE CeTH COBPEMEHHOM MUKPOIIPOLECCOPHOI

(MMKPOKOHTPOJIJIEPHOMN ) TEXHUKH,

Ilonnmanmne: OCHOBHBIE CITOCOOBI 00paboTKH 1aHHbIX Ha MK,
.1 OCHOBHBIX XapaKTEPUCTUK | CLIOCOOBI CO3/IaHUS U UCIIOIb30BaAHUS
00pabOTKU JAHHBIX KOMIIBIOTEPHBIX CETEH C TaTYMKaMH Ha CyJlax,
.2 cO3JaHus U croco0OrI ucroap3oBanusg MK Ha MocTuke, B
HCIIOJIb30BAHHUS MAIIMHHOM OTJEJIEHUHU U JUJISl PELICHHS MHBIX
KOMIIBIOTEPHBIX CEeTel Ha MHKEHEPHBIX 3aJ1au.
cyaax YMeTh: NOAKII0YaTh U IKCIUTyaTUPOBATh

nokanbHyto ceth Ha [IK 1 MK ApayuHo B
CYJIOBBIX YCJIOBUSX, pPa30upaThecs U
MOJIEpHU3UPOBATh CTaHAapTHbIE ckeTun [10
ApAyHHO ITOJI CBOU HYXJIbI

Baaaers: MmeTogamMu NpoeKTUPOBaHUS, COOPKU
W arperaluu TUIOBBIX KOHCTpYKTOpoB MK
ApnyvHo.

MeTonamu opraHu3annuy KOMIBIOTEPHBIX CETEN
Ha cynax ¢ npumeHeHueM MK, nx nposepku u
MCII0JIb30BaHUS.

Kpurepun 1,11 OeHKH KOMIIETEeHTHOCTH
Komneroreps! (I1IK u MK) npaBuibsHO
IIPOBEPSIIOTCS ¥ UCTIOJIb3YIOTCSL.

MeTO)]bl AEMOHCTPAIIMU KOMIIETCHTHOCTHU
OnoOpeHHas MOATOTOBKA C UCTIOJIb30BAHUEM
71a00paTOPHOTO 0OOPYTOBAHMS




NMPOMEKYTOYHOM aTTeCcTAlMU 00y4A0IIMXCS

2. TIlacmopt ¢oHAA OLEHOYHBIX

CpeacTs A MNpPOBEACHUA

TeKyleH u

Kon
Ne | KoHTpoJiupyemble pa3iebl (TeMbl) | KOHTPOJHPYeEMOii HaumeHoBaHue
n/n AUCHHUIITAHBI KOMIEeTeHIIHH OIIEHOYHOT0 CpPe/ICTBA
(WM ee 4YacTH)

1. | Mukpomnponeccopsl 1 IIK-1, I1IK-7, K-5 | UaauBuayanbHOE 3a1aHHAE
MUKPOKOHTPOJLIEPBL. Ha noakntoyenue MK B
[Monkmouenne Arduino cpene ApIyHHO

2. | Cpena nmporpammupoBanust Arduino [IK-1, I1K-8, K-5 | UnauBuayansHOE 3a1aHKIE
IDE Ha JIEMOHCTPAIIUIO

TecToBOro npumepa Ha MK

3. | Komnonents asst Arduino WuauBuayansHOE 3aaHAe

Ha cOOpPKY CXeMbI U
pa3paboTKy MpOeKTa
Kommonentst st Arduino NuauBuayanbHOE 3aaHIE
Ha COOPKY CXEMBbI U
pa3pabOTKy MPOEKTa
Kommonentst mist Arduino WuauBuayaibHOE 3aaHKe
Ha cOOpKY CXeMbI U
pa3paboTKy MpOeKTa
Kommonentst st Arduino NuauBuayanbHOE 3aaHKIEC
Ha COOPKY CXEMBbI U
pa3pabOTKy MPOEKTa
Kommonentst st Arduino K-1. [IK-9 NuauBuayanbHOE 3aaHKIE
Hf(-8, ’ Ha cOOPKY CXEMBbI U
. TK-12, TIK-15, pa3paboOTKy MPOEKTa
Kommonentst mist Arduino K-17 WuauBuayaibHOE 3aaHKE
K-5 ' Ha COOPKY CXEMBI U
pa3paboTKy MpoeKTa
KommnonenTs! g Arduino NuauBuayaibHOE 3aaHHIE
Ha cOOPKY CXEMBbI U
pa3paboOTKy MPOEKTa

4. | CeteBoii 0OMeH NunuBuayanbHOE 3a1aHNE

Ha cOOpPKY CXeMbI U
pa3paboTKy MpoeKTa

5. Bluetooth WuauBuayanbHOE 3aaHe
PanguoymnpasneHue Ha COOPKY CXEMBbI U

pa3pabOTKy MPOEKTa

6. | Co3naHue NpoeKkToB WuauBuyaibHOE 3a]aHKe

Ha cOOpPKY CXeMbI U
pa3paboTKy MpOeKTa




3. KpnTepml OICHUBAHUA PE3yJabTaTa Oﬁy‘leﬂlflﬂ Mo JMCHUIIJINHEC H HIKAJIAa OCHUBAHUA

PesyabTart Kputepuu oneHuBaHus pe3yabTaTa 00y4eHHUs 0 JUCHHUIIIIUHE H I
o0yuyeHust IIKAJIA OLeHUBAHNUSA 10 JUCIUILJIMHE poneiypa
OLlCHUBAHUS
10 TMCIHILINHE 2 3 4 5
K-5 OtcyTcTBHE Henonnsie CoopmupoBan | ChopmupoBaHH OK3aMeH B BUjE
3nanus 3HaHUI UMM | MIPEICTaBICHHUS O: HBIE, HO 13(S Kelc-3a1aHus:
OCHOBHBIE ¢parmMeHTapH KOMITBIOTEPHBIX colepxale | cucremarndecku | MHnuBuapyanbHOe
NPUHLHUIIBI Pa0OTHI 13(S CeTSIX U OTJIEeNIbHBIE € TIpe/ICTaBJICHUs 3aJlaHue Ha
COBpPEMEHHOU IIpeCTaBICHU MIPaBUIIBHOM po0eITsI 0 J€MOHCTPALHIO
MUKPOIPOIIECCOPH | s IO 3HAHUIO UCTIONIb30BaHUU npencraBieHd | KoMIbroTepHBIX TECTOBOTO
oit MIPUHLIUIIOB KOMITIBIOTEPOB C 10 CeTIX U npumepa Ha MK
(MHUKPOKOHTPOJIIEP | KOMITBIOTEPHBI MK Ha cynax, KOMITBIOTE€PHBI MPaBIJILHOM
HOM) TEXHHKH, X cereif n MOCTHKE H X CeTAX U HCTIONb30BAaHUN
OCHOBHBIE CIIOCOOBI | TPaBHIBHOTO B MallMHHOM MIPaBUIIHOM KOMITBIOTEPOB C
00paboOTKM NaHHBIX | HMCIOJB30BAaHM | OTAEICHHUM M U1 | MCIIOJIB30BAHU MK Ha cynax,
Ha MK, cioco6st A peLIeHNs HHBIX u MOCTHKE U
CO3/IaHus U KOMIIBIOTEPOB HUH)KEHEPHBIX KOMIIBIOTEPOB B MalIMHHOM
HMCIIOJIL30BaHUS u MK na 3a7a4 ¢ MK na OTACJICHUU U JJI
KOMITBIOTEPHBIX cynax, cynax, pEIIeHHs HHBIX
ceTelt ¢ JaT4YnKaMu MOCTHUKE U MOCTHKE U UHXXCHEPHBIX
Ha cynax, B MaIlllUHHOM B MaIIHHHOM 3aj1a4
CIOCOOBI OTICICHUH U OTIETICHUH U
UCTIONIb30BAHUS JUISL pELICHUS JUISL peTLICHUS
MK Ha mocTuKE, B HHBIX HHBIX
MaIIMHHOM WHKCHEPHBIX HMH)KCHEPHBIX
OTICTICHUH U IS 3amaq 3amaq
pEILICHUS HHBIX
MH)KCHEPHBIX
3a/1ay.
Ymenus/ CoOpanHast CoOpanHas cxema CoOpanHnas CoOpanHnas IMoxroroBka ¢
Baanenus cxeMma He paboraer He Tak, cxema cxema paboTaeT | HCIOJIB30BAHUEM
MOJIKJIFOYaTh U paboraet KaK MpeAnrcano pabotaer COTJIaCHO 1a60paToOpPHOTO
9KCIUTyaTHPOBATh 3a/laHIEeM COTJIaCHO 3aJJaHHIO, 00opyI0BaHUS:
JIOKAJbHYIO CETh Ha (c oTcTyneHnEM 3aJJaHHIO YUUTBIBACTCS Ketic-3amanus:
T1K u MK OT 3a/IaHNs) Majoe BpeMs WHJIUBUAYaIbHbIE
ApnayuHO B cOopku (B 3aaHus U
CYIOBBIX 3aBUCHMOCTH OT MIPOEKTHI HA
YCIIOBUSIX, CJIO’KHOCTH) noaxiroueHrne MK
pa3dupatbcs u m1aTHOPMEI
MOJIEpPHU3UPOBAThH Apayuno k IIK
CTaHJapTHBIE
ckeruu 110
ApAyWHO T0J1 CBOU
HYXIIBI;
BJIAJICHHE
METOAaMU
IIPOEKTUPOBAHUS,
cOOpKH U
arperamuu
THUITOBBIX
KOHCTPYKTOPOB
MK ApayuHo.
Metomamu
OpTraHU3aIIH
KOMIIBIOTEPHBIX
ceTell Ha cyziax ¢
npuMmeHenneM MK,
UX TIPOBEPKU U
UCIIOJIb30BaHUsL.
IK-1 OtcyTcTBHE Henonneie CoopmupoBan | ChopmupoBaHH OK3aMeH B BUJE
3Hanus 3HaHUIl UMM | MPEICTABICHUS O: HBIE, HO 13(S Kelc-3a1aHus:
OCHOBHBIE 001aCTH | (parmMeHTapH Oe3omacHoe cojepxaue | cucremarndecku | MunuBupyanbHOe




Pe3yabTart

Kpurepnn onennBanus pe3yabTaTa 00y4eHus M0 JHCHHUILIHHE H

o0y4yeHuUst IIKAJIa OLleHHBAHUS 10 TUCHUILIHHE Tpouenypa
OLICHMBAHUSA
o JUCHUILIMHE 2 3 4 5
MIPUMEHEHUS bIE TEXHHYECKOE OTZIETIbHBIE € TIPECTaBICHNS 3aJjaHue Ha
MHUKpPOKOHTPOJUIEp | TPEACTaBICHH | WCIOJIb30BAHUE, Ipo0eITsI 00 cucreme JEMOHCTPANNIO
OB s TIO CHCTEME TEXHHYECKOE MPE/ICTABICHU YIIpaBICHUS TECTOBOTO
yTIpaBICHUS o0cyXUBaHHE s 0 CHCTEME | MHKPOKOHTpoiuie | mpumepa Ha MK
MHKPOKOHTPO CyZOBOTO YTIPaBICHUS poM ApIayHHO
JIEpoM 3IIEKTPOOOOPYNOB | MHUKPOKOHTPOJI
ApnyusHo AHUS U CPEJICTB JIepom
ABTOMATHKH ApnyuHo
YMmenns/ CoOpannas CoOpanHas cxema CoOpannas CoOpannas DK3aMeH B BUJE
Baanenus cxema He paboTaer He Tak, cxema cxema pabortaer Kelc-3a/1aHus:
pas3ynyaTh THITBI paboraer KaK IpelnicaHo paboraer COIJIaCHO WunuBuayansHoe
MHUKPOKOHTPOJLIEP 3aJlaHleM COIJIaCHO 3aJaHHIo, 3aJjaHue Ha
OB, TIPUMEHSTh HX (c orcTynnenuem 3a1aHUIO YUUTBIBACTCS JIEMOHCTpAINIO
B OT 3a/1aHHA) MaJioe BpeMst TECTOBOTO
PO AEATEIEHOCTH cOopku (B npumMepa Ha MK
BIIafICHUC 3aBUCHMOCTH OT
METOJJaMU CJIO’KHOCTH)
MIPUMEHEHUS
MHUKPOKOHTPOJLIEP
HOM TEXHUKHU
IK-7 OtcyTcTBHE Henonnsie CoopmupoBan | ChopmupoBaHH DK3aMeH B BUjE
3nanus 3HAHUHN WU NPEICTaBICHUSA HBIE, HO bIE Keiic-3ajaHus:
OCHOBHBIE (parmMeHTapH 0 pa3MeIleHUH coJiepkale | cucremaruuecku | MHauBumyanbHOe
MUKPOIIPOLIECCOPH bIe O6ubIMOTEK N OT/eJbHBIE € MpeJICTaBICHUs 3aJjaHue Ha
bI€ U NPE/ICTAaBICHN | KOMIIOHEHTOB B npoOenbI 0 pa3MelleHUI JIEMOHCTPALINIO
MHUKPOKOHTPOJLIEP 10 cetu VHTEpHET MPE/ICTABICHU O6ubIMOoTEK U TECTOBOTO
HBIE CEMEHCTBa, pasMelneHnn s Pa3MEICHUN | KOMIIOHEHTOB B npumepa Ha MK
MPUCYTCTBYIOIIHE oubnnoTeK u OuOMHOTEK U cetn MHTEpHET
Ha pPBIHKE KOMITOHEHTOB KOMITOHEHTOB
(ApaymuHo) B CeTH B CETH
Hurepuer Wnrepuer
(ApaynHo)
Ymenus/ CoOpanHas CoOpaHnHas cxema CoOpanHas CoOpanHas DK3aMeH B BUJIE
Baanenus cxema He paboraer He Tak, cxema cxema paboraer Keiic-3a/1aHus:
YUTATh CXEMBI JJIs paboraer KakK MpeJIHcaHo paboraer COIJIaCHO WunuBuayansHoe
MOAKIIOUEHHS 1 3aJJaHueM COIJIaCHO 3aaHMuIo, 3aJjaHue Ha
IKCILTyaTaluu (c orcrynnenuem 3aJ1aHUIO YUUTBIBAETCS JIEMOHCTPALINIO
MIIC (na 6a3ze MK OT 3aJ[aHuA) MaJioe BpeMs TECTOBOTO
ApIyHHO) cOopku (B npumMepa Ha MK
BIIaIcHUC 3aBUCHMOCTH OT
MeTOAaMHu COOpPKH CII0)KHOCTH)
W arperanuu
THUITOBBIX
KOHCTPYKTOPOB
MIIC (ApxynHO)
I1K-8 OTtcyTcTBUE B nenom B nenom CdopmupoBanH DK3aMeH B BUJIE
3Hanus YMEHHI UM | Y/IOBJICTBOPHUTENb | YIOBIETBOPHUT bIe YMEHUS Keiic-3a1aHus:
0COOEHHOCTH (parmMeHTapH HbIE, HO HE eJIbHbIe, HO COCTAaBJIATh WunuBuayansHOe
IPOrpaMMHOM ble YMCHHUSI B | CHCTEMAaTH3HpOBa | CoOJepKallue CKEeTYH B cpejie 3aJ]aHue Ha
Cpenbl yIpaBiIeHus cpene HHbIC YMEHHS OT/IeJIbHBIE IpOrpaMMHpoOBa JIEMOHCTPAIINIO
MIIC (IDE IIPOrpaMMHUPO COCTAaBIIAITh Ipo0eItsI Hus Arduino IDE TECTOBOTO
Arduino) Banus Arduino | ckeruu B cpeze yMeHHA npumepa Ha MK
IDE IpOrpaMMUPOBaH COCTaBJISATh
ust Arduino IDE | ckeruu B cpesie
POrpaMMHPOB
anust Arduino
IDE
Ymenus/ CoOpannas Cobpannas cxema Cobpannas CobOpanHast DK3aMeH B BUJIE
Baanenus cXema He paboTaeT He Tak, cxema cxema pabotaer Keiic-3aJanus:




PesynbTar Kpurepnn onennBanus pe3yabTaTa 00y4eHus M0 JHCHHUILIHHE H I
o0y4eHns IIKAJIa OLleHHBAHUS 10 TUCHUILIHHE pomeaypa
OLICHMBAHUSA
o JUCHUILIMHE 2 3 4 5
HaWTH 1 paboraer KaK IpeIIIcaHo paboTaer COTJIACHO WNunuBugyansHOE
OTIPEICTUTh 3aJaHuEM COTJIACHO 3aJaHHIO, 3aJjaHue Ha
HEHCTIPaBHOCTH; (c otcTynnenuem 3a7]aHUIO YUUTBIBACTCSA JEMOHCTPANHNIO
BIIafICHUC OT 3a/1aHHNA) MaJIoe BpeMst TECTOBOTO
METOAAMHU cOopku (B npumepa Ha MK
yCTpaHEeHUs 3aBUCHMOCTH OT
HeHcIpaBHOCTEN CII0’KHOCTN)
MIIC
IK-9 OtcyTcTBHE Henonnsie CoopmupoBan | ChopmupoBaHH DK3aMeH B BUJE
3nanus 3HaHUi MIpeCTaBICHUS HBIE, HO 13(S Kelc-3alaHus:
BU/IBI U THUIIBI WIH o coctase MIICu | comepxkamue | cucrematuuecku | MHauBHIyanbHOE
KOMITOHEHTOB JJisl | (pparMeHTapH MK OTJEeNIbHBIE € TIpe/ICTaBJICHUs 3aJlaHue Ha
MIIC u MK ble poOeIbI o coctase MIIC JIEMOHCTPAIIUIO
NIPEACTaBICHU MPE/ICTABICHU n MK TECTOBOTO
i 51 0 COCTaBe npumepa Ha MK
0 cocTaBe MIIC u MK
MIIC u MK
Ymenus/ CobOpannas CoOpanHas cxema CoOpannas CobpanHas DK3aMeH B BUJIE
Baanenus cXxeMa He paboTaer He Tak, cxema cxema pabortaet Kelic-3a1aHus:
BBIOMpATh paboTtaer KaK IPeJIUCaHO paboTtaer COTJIaCHO WHnuBunyansHoe
KOMIIOHEHTBI IS 3a/laHIeM COIJIACHO 33JaHHIO, 3aJjaHue Ha
Pa3IUYIHBIX CXEM U (c oTcTymIeHNEM 3aJIaHUIO YUUTBIBACTCA JIEMOHCTPALHIO
YCTPONCTB OT 3aJ[aHuA) MaJioe BpeMs TECTOBOTO
BIIa/ICHUE IIOUCKOM c6opku (B npumepa Ha MK
KOMIIOHEHTOB Ha 3aBHCUMOCTH OT
IUTOIIAKaX CETH CJIO’KHOCTH)
WHrepHer
[K-12 OtcyTtcTBUE B uenom B uenom CdhopmupoBanH DK3aMeH B BUJE
3Hanus BIAJCHUSA YIIOBJIETBOPHUTEINL | YIOBIETBOPHUT bI€ YMEHUS Kelc-3a/1aHus:
METOJIBI W HBIE, HO HE eJIbHbIE, HO Omnpenenennst u | MHnuBuIyansHOe
JIMarHOCTHKH (parMeHTapH | CHCTEeMaTH3HpOBa | COIEpIKallue yCTpaHeHus 3aJjaHue Ha
HEeHCIpaBHOCTEH bIe HHbIE BIIafeHUs/ OTZEJbHBIE HEeHCIpaBHOCTEH JIEMOHCTPAIHNIO
MIIC (MK) BIIa/ICHUS IPUMEHEHUS pooeb B IIPOEKTE TECTOBOIO
OIIpE/EIICHUS HaBBIKOB BIIazieHUs/ AprynHo npumepa Ha MK
HercnpaBHOCT | Vcnonp3oBaHUSA MPUMEHEHUS
eil B IpoeKTe NIEKTPUIECKOTO HaBBIKOB
AprynHo U 3JIEKTPOHHOTO OTIpeIeIICHUS
HN3MEPUTENIFHOTO | HEHMCIIPaBHOCT
o0opynoBaHus el B IpoexTe
TS ApayuHo
oOHapyKeHUS
HEHCIIPaBHOCTEN
Ymenus/ CoOpannas CoOpanHas cxema CoOpannas CoOpannas OK3aMeH B BUJE
Baanenns cxema He paboTaer He Tak, cxeMma cxema paboraer Kelc-3alaHus:
JMarHOCTHPOBATH paboTtaer KaK IIPEIIICaHO pabotaet COTJIaCHO WnnuBuyansHOE
HEHMCTIPABHOCTH 3a/1aHIEM COTJIACHO 3aJJaHUIO, 3aJjaHue Ha
MIIC (MK) (c oTcTymeHNEM 3a/1aHUIO YUMTBHIBAETCS JIEMOHCTPALIUIO
BJIaJICHHE OT 3aJ]aHuA) Majioe BpeMs TECTOBOTO
IIPOrHO3UPOBaHUE coopku (B npumepa Ha MK
M BO3MOXHBIX 3aBHCHMOCTH OT
otka3oB MIIC CJIO’KHOCTH)
(MK)
[K-15 OtcyTcTBHE B nenom B nenom CdopmupoBaHH OK3aMeH B BUJE
3Hanus BIIaZICHUS YAOBJIETBOPUTEND | YIOBJIETBOPUT ble yMEHUs Kelc-3alaHus:
OCHOBHBIE 3aKOHBI UIu HBIE, HO HE €JIbHBIE, HO obocHoBaHneM | MHnuBuIyansHOe
3NEKTPOTEXHUKHU (parmMeHTapH | cHCTEeMaTH3HpOBa | COJIEpIKalue TIPUHSATBIX 3aJjaHue Ha
bl€ HHBIE BIIafeHUs/ OTJENIbHBIE peleHuit s JEMOHCTPALHIO
BIIaZICHUS MIPUMEHECHNUS TIpo0eITBI dbopMupoBaHus TECTOBOTO
000CHOBaHHEM HaBBIKOB BIIQJICHHST/ TIPOEKTA npumepa Ha MK




Pe3yabTart

Kpurepnn onennBanus pe3yabTaTa 00y4eHus M0 JHCHHUILIHHE H

o0y4eHns IIKAJIa OLleHHBAHUS 10 TUCHUILIHHE Tpouenypa
OLICHMBAHUSA
o JUCHUILIMHE 2 3 4 5
TIPUHSTBIX IIPOBOANTH MIPUMEHECHHUS
pELICHUH AT TEXHHUKO- HaBBIKOB
(opMupoBaHA | SKOHOMHYECKHH | 0OOCHOBaHHEM
sl IPOEKTa aHaIN3, MPUHATBIX
000CHOBBIBAaThH pELICHUH IS
MPUHAMAEMBbIE (bopMupoBaHU
peLeHust 1o s IPOEKTa
UCIIONIb30BAaHHIO
CyJIOBOTO
ANIEKTPOOOOPYIOB
aHUS U CPEJICTB
ABTOMATHKH
YMmenns/ CoOpannas CoOpanHas cxema CoOpannas CoOpannas DK3aMeH B BUJE
Baanenus cxema He paboTaer He Tak, cxema cxema pabortaet Kelic-3a1aHus:
paccUnTHIBATH paboraer KaK IpeIIIcaHo paboraer COTJIaCHO WNunuBuayansHOE
OCHOBHBIE 3aJaHIeM COTJIACHO 3aaHHIO, 3aJjaHue Ha
apaMeTpsl (c orcTynnenuem 3a7]aHUIO YUUTBIBACTCS JIEMOHCTPANHNIO
INEKTPUIECKUX OT 3a/1aHHMA) MaJIoe BpeMst TECTOBOTO
CXEM; c6opku (B npumepa Ha MK
BJIaJICHHE 3aBHCUMOCTH OT
IEKTPUIECKUMU CJI0’KHOCTH)
W3MEPHUTEILHBIMU
MHCTPYMEHTaMH
IK-17 OTtcyTcTBUE B nenom B nenom CdhopmupoBanH DK3aMeH B BUJIE
3nanus BJIaJICHUS YIOBJIETBOPHUTENb | YIOBJIETBOPHUT bIe YMEHHUS Kelc-3a1aHus:
MapKeTHHT PhIHKA WIn HBIE, HO HE eJIbHbIE, HO BBIOpaTh WunuBuayansHOE
ApnyunHo (parMeHTapH | CHCTEMaTH3HpOBa | COZIEpIKallue panmoHaIbHOE 3aJaHue Ha
bIe HHbIE BIIafeHUs/ OTZEJbHBIE (onTuManbHOE) JIEMOHCTPAIHNIO
BIIaZICHUS MIPUMEHEHHUS Ipo0eITsI pelIeHUE B CETH TECTOBOTO
BBEIOpAThH HaBBIKOB BIIaZieHUs/ WurepHer npumepa Ha MK
panuoHaIbHOE BEIOMpATh MIPUMEHECHHUS
(omruManbHOE parmoHaIbHOE HaBBIKOB
) petieHue B (onTuManbpHOE) BBIOpaTh
ceTH peIleHNe B CeTH | palnoHaIbHOE
WHurepuer Wurepuer (onTHManbHOE)
pelieHue B
cetu MHTepHeT
Ymenus/ CoOpanHas CoOpanHas cxema CoOpanHas CoOpanHas DK3aMeH B BUJIE
Baanenus cxema He paboTaer He Tak, cxema cxema paboraer Kelc-3a/1aHus:
BBIOMpATh paboraer KaK IpeicaHo paboraer COTJIaCHO WunuBuayansHOe
komroHeHTsl MIIC 3aJaHIeM COTJIaCHO 3aaHMIO, 3aJjaHue Ha
10 COOTHOILEHHIO (c orcrynnenuem 3a1aHUIO YUUTBIBACTCS JIEMOHCTpAIHNIO
LIeHa/ KauyecTBO; OT 3a/1aHM) MaJloe BpeMst TECTOBOTO
BIIaJICHUE coopku (B npumepa Ha MK
OTepaTHBHBIM 3aBHCHMOCTH OT
ITONCKOM CII0)KHOCTH)

KOMITOHEHTOB U
O6uOMMOTEK K HUM
Ha IJIOMIaKaxX
cetu MHTepHET




4. ®OHJI OHEHOYHbIX CPEACTB JJIsA TPOBEJEHUSA TEKYIIEI'O KOHTPOJIA

Bun Texyiero konTposst: keic-3aganue (30 BapuaHTOB)

Haszpanue keiica: IIpoekT c¢jad0TO4YHO cXembl aBTOMaTu3anmuum Ha miaarpopme MK
ApayunHo (cM. npuiioxxenue 1)

Bpewms BbinonHeHus keiic-3aganus: 90 MUHYT

Kpurepuu onieHuBaHus:

Kputepun / onenka S 4 3 2
Pab0TOCIOCOOHOCTH CXEMBI + + +
D dekTrBHOCTH (MUHUMH3AIHS KOJIUYECTBA + +
KOMITOHEHTOB) C apryMEHTaIMel peleHus
ApryMeHTanus npeiaraéMoro peieHus, +

[Ipeoxkenue MHOrO BapuaHTa PELECHUs 3aa4 C
Y4E€TOM JONOJHUTEIBbHOM JINTEPATYPhI U CETEBBIX
MCTOYHUKOB

TecToBble 3a1aHKs (MepevYeHb CXeM J1Jis1 COOpPKH):

1. Cpena Apayuno, noaxitouenue u 3anyck MK, TecToBble mpumepsl U3 CTaHIapTHON
O6nbamorexku 6e3 MOJIKIIOYCHHS] MOJYJICH.

2. Crpykrypa nporpammsl, s36ik C 1 Wiring, CHHTaKCHC SI3bIKa, TECTOBBIC TIPUMEPHI U3
CTaHJapTHON OMOIMOTEKH O€3 MOIKITIOYCHHS MOIYJICH.

3. TlocnemoBatenbHBIH MOPT, TECTOBBIE MPUMEPHI U3 CTaHAAPTHOIN OMOIHOTEKH 0e3
HOJKJIFOYEHUS] MOAYJIEH.

4. Coopka cxembl: DoTope3ncTop

5. CoOopxka cxembl: 3ymmep (MOyb 3BYKa)

6. CoOopxka cxeMsbl: JlaTuuk TeMieparypbl

7. CoOopka cxembl: CBETOAMOBI M CBETOIMOAHBIC MATPHUIIBI

8. Cobopka cxembl: CBeronunonnas LED mikana

9. CoOopxka cxembl: CBeTOIMOIHASI MATPHUIIA U CABUTOBBIA PETUCTP

10. Coopxka cxembl: YIbTpa3ByKOBOM 1aTUUK PACCTOSHUS
11. Cbopka cxembl: UH(}pakpacHbIN JaTUYMK PACCTOSTHUS

12. C6opxka cxemsl: TpaH3ucrop

13. Coopka cxeMbl: DIEKTPOMOTOP

14. Coopxka cxembl: CepBONPUBO]]

15. C6opka cxemsl: [llaroBsiii nBurarens

16. Coopxka cxembl: CUMBOJIbHBIE U TpapHUECKUE TUCTIICH

17. Cbopka cxembl: PannovactoTHas uneHTUQUKAIINAS
18. Coopka cxemsl: Kapra mamsitu SD

19. Cbopka cxeMbl: AyaHO TUIeep

20. Coopxka cxembl: [logkinrouenre ApJlyHHO K CETH MHTEPHET

21. Coopxka cxembl: [logkinroueHre HCIOTHUTEIBHOTO MOJTYJIS 110 paJAHO-KaHaTy
22. Coopxka npoekra: Hactpoiika BujeokaHama

23. COopka npoekTa: cBeTohop
24. COopKa MpoeKTa: MOJMBOYHBII aBTOMAT




5. ®OHJI OIEHOYHBIX CPEJCTB JJISI IPOMEKYTOYHOM ATTECTALIAN
MO JUCHMILINHE

Buj arrecTtanum: 5K3aMeH B BUJE IPAKTUUYECKOTO 3a/1aHUsl — COOPKH MTPOEKTA.

HaumenoBanue npoekra: IIpoekT ci1adoTo4yHol cxeMbl aBTOMaTH3anuu Ha miaargpopme MK
APpAYyHHO ¢ ynipaBJieHHEM 4Yepe3 IJ100aJbHYI0 / JIOKAJIbHYIO CeTh

Copnepxanue 3ananus: IlonkitoueHue naTuMka WM MCIIOJIHUTEIBHOTO YCTpPOMCTBA K CETU
uHTepHeT Ha marpopme MK Apayuno, ynpasinenne umu uepes [1K (wmu cmapTdon).

Bpemst BoinosiHeHus: 45 MUHYT

Kpurepun oneHuBanus:

— paboTOCTIOCOOHOCTH MPOEKTA;

— CTETIeHb OCO3HAHHOCTH, TOHUMAHUS U3YYCHHOTO;
— SI3BIKOBOE O(OPMIICHHE OTBETA.

IToxkazaTenn ¥ MIKAJA OLEHUBAHNSA:
MIxana
OLlCHUBAaHUA

IToxa3zarTenun

[IPOEKT BBIIOJIHEH 0€3 OIMO0K, 00yJarouiics MpeICTaBUI OPUTHHATIBHOE U
PaMOTHOE peLICHHE KOHCTPYKIIMH, OTYETIIMBO IOHUMAET X0 pacuera U yMeeT
5 000CHOBATh BBIOOP MCXOHBIX NAPAMETPOB U UX B3aUMOCBSA3b, OJPOOHO U
0e301mn00YHO OTBEYAET HA BCE 3aaHHBIC €My BOIIPOCHI, MPOSIBISAET IpU paboTe
TOCTaTOYHYI0 CAMOCTOSITEIbHOCTb

MPOEKT BBHITIOJIHEH HEONTHMAIBHO WU C HE3HAUYNTEIbHBIMU OIIMOKAaMH, HO TIPH
orpoce 00y4arolLuiics IposBiIsieT HOHUMaHue OUIMOOK U CIOCO0OB UX

4 HCITPABJICHHA, HC JOITYCKACT CYIICCTBCHHBIX HOl’”pCIHHOCTCfI B OTBETax Ha
BOIPOCHI
[IPOEKT BHINOJHEH 0€3 rpyObIX OMKO0K, HO MPHU Onpoce 00ydaromunics

3 [POSIBIISIET HEIOCTaTOYHOE MMOHMMAaHUE BCEX MOAPOOHOCTEN MpoAeTaHHOM

paboThI; JOMYCKaeT MPU OTBETAaX Ha BOIPOCHI HETOUHOCTH U HENPAaBUJIbHBIE
(OopMyYIMPOBKH; MPOEKT HE 3aKOHYEH B YCTAHOBJIEHHBIN CPOK

[IPUHIMITHATIbHBIE OLIMOKHU B IPEICTABIEHHOM MPOEKTE, 00YUAIOIINUNACS HE MOXKET
2 YCTPAaHUTh OMIMOKH, MPOSBIISIET MOJTHOE NMpeHeOpeKeHNEe K CPOKaM BBITIOJTHEHUS
[IPOEKTa




HPUJIOKEHHUE 1

MEPEYEHD TECTOBBIX KEMC-3AJTAHUWI J1J151 TEKYIIETO
KOHTPOJISA

IMPOEKT 1: MUT'AEM CBETOANOJA0OM

B 3TOM »KCliepUMEHTE MBI HaydyuMMCs YIPaBJSATh CBETOAMOJIOM. 3aCTaBHM €ro
MUTaTh.

Heo0xoanMbie KOMIIOHEHTDI:

» kouTposuiep Arduino UNO R3:
* [J1aTA JUISL IPOTOTHIIMPOBAHUS,
* CBETOMOI;

* pesuctop 220 Owm;

* IPOBOJI Iala-marma.

CBeToanoa — 3T0 NOJYIPOBOJHUKOBBIN MTPUOOP, IPE0OPA3YIOMIHNI IEKTPUYECKHIA
TOK HEMOCPEJICTBEHHO B CBETOBOE wu3iIyueHHe. [lo-aHTIMHUCKH CBETOIUON
Ha3zbiBaeTcs light emitting diode, wmm LED. IlBeToBble XapaKTEpUCTUKHU
CBETOJMOJOB 3aBUCSAT OT XHMHYECKOIO COCTaBa MWCMOJb30BAHHOTO B HEM
NOJYyNpoBOAHMKA. CBETOAMO M3Iy4aeT B y3KOM 4YAaCTH CIEKTpa, €ro LBET YHUCT,
YTO OCOOEHHO IIeHAT jau3aiiHepbl. CBETOAMON MEXaHWYECKH TMPOYEeH U
UCKITFOUUTETLHO HAJIEKEH, €r0 CPOK CIYKObI MOXKeET nocTurath 100 ThicSY 4acos,
yro moutd B 100 pa3 Oosbilie, yeM y JaMIIOYKW HakanuBaHus, U B 5—10 pa3
OoJbIIIe, YeM Yy JIOMUHECIICHTHON JlaMIibl. HakoHel, CBeTOANO ] — HU3KOBOJIBTHBIN
AIEKTPONPHOOp, a cTano ObITh, Oe30macHbIi. CBETOANOABI MOISIPHU30BAHBI, UMEET
3HAQYCHUE, B KAKOM HaIpaBJICHUM TMOAKIOYaTh UX. [lONOKUTENbHBIA BBIBOJ
cBetoauonaa (0osiee NIMHHBIN) HA3bIBACTCS aHOAOM, OTPHUIATEIBHBIN — KaTOJIOM.
Kak u Bce auoabl, CBETOIUOILI MO3BOJISIIOT TOKY TE€Yh TOJBKO B OJIHOM
HalpaBJICHUM — OT aHoja K Karoay. Ilockoiabky TOK MpOTEKaeT oOT
MOJIOKUTENIBHOTO K OTPULIATEIBHOMY, aHOJ CBETOIMO/Ia TOJKEH OBITh MOAKIIOUEH
K nudpoBomy curHainy 5 B, a karon AofkeH OBITh MOAKIIOUEH K 3emie. Mbl
OyneM MoOAKIHOYaTh cBeroauoa K 1udpoBoMy koHTakty D10  Arduino
MOCJIEIOBATEIRHO ¢ pe3ucTopoM. CBETOAMOBI JOJIKHBI OBITH BCETAa COCIUHEHBI
MOCJIEA0BATEIBHO C PE3UCTOPOM, KOTOPBI BBICTYNAET B KAYECTBE OTPAHUUUTEIS
Toka. YeM OoJibllle 3HAUYEHUE PE3UCTOpPA, TEM OOJBIIE OH OTPAaHUYUBAET TOK. B
ATOM HKCHEPUMEHTE Mbl HCHOJIb3yeM pe3uctop HoMuHaioM 220 OMm. Cxema
NOAKIIOYeHUsT TpuBeaeHa Ha puc. 1.1. Kak momoOpaTh orpaHUYMTENbHBIN
PE3UCTOP W Kak OyJeT BIMSITH HOMHUHAJ PE3UCTOPA Ha SIPKOCTh CBETOIMOJIA, MBI
paccMOTPUM B SKCIIEPUMEHTE 3.
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Puc. 1.1. Cxema nooknoueHuss ceemoouooa

CBeToano1 MOCIe0BATEIbHO C PE3UCTOPOM MOAKIIIOUYAaEM K IIU(DPOBOMY BBIBOIY
Arduino DI10. Ilo ymomuanuto Bce BbIBOABI Arduino CKOHQUIYypHpPOBaHBI Kak
BXOJbl. MBI coOupaemcsi MCHOJB30BaTh BbIBOA Arduino Kak BBIXOJ, MO3TOMY
HEOOXOJMMO €ro NepeKOH(UTYpPUPOBaTh, BbIJIaB KOHTPOJUIEPY COOTBETCTBYIOLIYIO
KOMaHJy.

pinMode(10,0UTPUT);

Jlnst  MuraHusi CBETOAMONAa HEOOXOJUMO TOMEPEMEHHO C  OINpPECTICHHBIM
WHTEpBAJIOM NoaaBaTh Ha BeIBOA Arduino curnansl HIGH (Beicokuii ypoBeHb Win
1) 1 LOW (Hu3kuii ypoBenb wiu 0). HTEpBan M3MEHEHUs! CUTHajla Ha BBIXOJE
D10 Arduino Oynem ycraHaBiMBaTh C TOMOIIb0 Komauzawl  delay(),
3aJIep>KUBAIOIIECH BBHIMOJHEHUE CKEeTUA HA 3aIaHHOE BPEMS B MUJUIMCEKYHIax (Mc).

IHopsinok moaK/JIOYEHHS:

1. InuHHYI0 HOXKY CBETOAMOA (aHOM) MOAKI0YaeM K nudposomy BeiBogy D10
Arduino, nmpyryro (katom) — uepe3 pesuctop 220 Om kx BeiBomy GND (cm. puc.
1.1).

2. CocTaBisieM caMOCTOSITEIBHO U 3arpykaeM B maty Arduino ckeru

3. Habmromaem nporiecc MUTaHUs CBETOAMO/A.

Teneps MBI MOXXKEM MOIKCIEPUMEHTHPOBATH C TIEPUOJOM MUTAHUSI CBETOJIMOJA,
MEHsISl B CKeTUE 3HaUCHUS 3a/iepKKku B pyHkiuu delay().



MMPOEKT 2: OBPABATBIBAEM HAKATHUE KHONKHA HA TPUMEPE
3AKUTAHMS CBETOJMOTA

DTO 3KCHEPUMEHT MO paboTe ¢ KHOMKOW. Mbl OyneM BKIIIOYAaTh CBETOAMOJ IO
Ha)KaTUM KHOIIKM W BBIKJIIOYATh MO OTIYCKaHWU KHOIKU. PaccMoTpuM moOHSITHE
npebesra u MporpaMMHbIE METO/IBI €T0 YCTPaHEHUSI.
Heo0xoaumble KOMIIOHEHTBI:
* kouTposiep Arduino UNO R3;
* IJ1aTa JUI1 NPOTOTUIIMPOBAHUS;
* KHOIIKA,;
* CBETOJIMOJ;
* pesuctop 220 Owm;
* pesuctop 10 kOwM;
* IPOBO/IA ara-namna.
B nanHOM 3KcriepuMeHTe Mbl Oy/1eM MCIOIb30BaTh KOHTAKT D2 Arduino B
Ka4eCTBE BXOJa. DTO MO3BOJISET NOAKIKYUTH K HEMY KHOIIKY JJIs
B3aUMOJICUCTBUS C IPOEKTOM B PEXXHUME peajbHOro BpeMeHu. [Ipu nenons3oBannn
Arduino B KauecTBe BX0/I0B UCIOIB3YIOT pull-up- u pulldown-pe3uctopsl, 4ToObI
Bx0J Arduino He HaXOWJICS B «IIOJBELIEHHOM» COCTOSIHUM (B 3TOM COCTOSIHUM OH
Oyzaet coOupaTh BHEIIHUE HABOJKU U IPUHUMATh IPOU3BOJIbHBIC 3HAUCHMS), a
uMen 3apanee uzBectHoe coctosguue (0 wim 1). Pesuctopsl pull-up noarsrusatot
BXOJ K nutanuio +5 B, pull-down-pesucropsr monrsruBart Bxoa k GND. Kpome
atoro, pull-up- u pull-down-pe3ucTopsl rapaHTUPYIOT, YTO KHOITKA HE CO3acT
KOPOTKOI'O 3aMbIKaHus Meky +5 B u 3emiield npu Haxkatun. B Hamem
AKCTIIEPUMEHTE JIJIsl TOAKIIOUCHHS KHOIIKU MBI OyJieM rcroJib3oBath pulldown-
pesuctop. CxeMa NOAKIIOUYEeHUS NPEACTaBlIeHa Ha puc. 2.1.
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Puc. 2.1. Cxema nooxntoueruss KHONKU U c8emoouooa
Korpa xkHomka oTkitoueHa, Bxoa D2 OyAeT MOATAHYT K «3eMiie» 4epe3 pe3ucTop
HoMHHaJIOM 10 kOMm, KOTOpBIH OyAeT OrpaHWYMBaTh MOTOK TOKAa, U HA BXOJHOM
KOHTaKkTe OyneT ycTaHOBJIEHO 3HaueHue HampspkeHuss LOW. Ilpu Haxatuu Ha
KHOIIKY BXOJIHOM KOHTAaKT HampsiMyio cBsizaH ¢ 5 B. Bonbias dacte Toka Oyner
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MIPOTEKATH MO IMYTH HAUMEHBIIIETO CONMPOTUBJIEHUS YEPE3 3aAMKHYTYIO KHOIKY, U HA
Bxoae reHepupyercs ypoBeHb HIGH. Ilpm Haxkatnm Ha KHONKY BKIHOYaeM
CBETOJUO/, IPU OTITYCKAHUU — FaCHM.

IopsaaoK MOAKIOYCHUS:

1. InMHHYI0 HOXKKY CBETOAMOAA (aHOM) MOAKIoYaeM K nudpoBomy BbeiBogy D10
Arduino, npyryto (xatom) — uepe3 pesuctop 220 Om k BeiBogy GND (cm. puc.
2.1).

2. OnuH BXOJ KHOIKM MoJKIo4aeM K +5 B, npyroit — uepe3 pesuctop 10 kOm k
GND, BbIX0oa KHOTIKH MTOAKITI0YaeM K Bxoay D2 Arduino (cm. puc. 2.1).

3. CocTtaBisieM caMOCTOSITERHO U 3arpykaeM B miaty Arduino cketd

4. Tlpu HaxxaTUM Ha KHOIKY CBETOAMOJ JOJDKEH TOpeThb, MPH OTIYCKaHUU —
3aTyXHYTb.

VYcenoxxkHnum  3amady  —  OylneM  MEpeKIovYaTh  COCTOSHHE — CBETOJMOJIA
(BKJTIFOUCH/BBIKJIIOYEH) TIPH KaXKJIOM HaXKaTUM KHOIKH. 3arpy3uM Ha IUIaTy
Arduino ckety.

[Ipn HakaTUM KHONKH CBETOAMOJ JOJKEH HM3MEHSTh CBOe cocTosiHue. Ho 3To
OyZeT mnpoucxoauTh He Bcerma. BuHol TomMy —  Ape0e3r  KHOIIOK.
KHonky mpencTaBisioT W3 cebs MeXaHWYEeCKHe YCTpPOWCTBAa C CHUCTEMOM
NPYKMHHOTO KOHTakTa. Korga Bl HA)KMMaeTe Ha KHONKY BHU3, CUTHAJ HE MPOCTO
MEHSIETCS OT HHU3KOI'O JI0 BBICOKOTO, OH B TEUEHHE HECKOJbKUX MUJUTMCEKYH/
MEHSIET 3Ha4€HUE OT OJHOTO 10 JPYroro, MPeXJIe YeM KOHTaKThl IUIOTHO
CONPUKOCHYTCS 151 YCTaHOBUTCS 3HA4YCHUE HIGH.
MukpokoHTpoJuiep 3adUKCUPYET BC€ OITH HaXaTus, NOTOMY 4YTO Jpedesr
HEOTJIMYUM OT HACTOSIIIErO0 HAXKATHS Ha KHOMNKY. YCTpPaHUTh BIMUSHUE Jpedesra
MOYHO MPOTrPaMMHO. AJITOPUTM CIIETYIOLINN:

1. CoxpansieM Hpeaplayliee COCTOSIHUE KHOIMKH U TEKYIEE COCTOSIHUE KHOIKH
(npu nannmanuzanuu LOW).

2. CyuThIBa€M TEKYIIEE COCTOSIHUE KHOTIKHU.

3. Ecau Texkymniee COCTOSIHUE KHOIKM OTIMYAETCS OT MNPEABIIYIIErO COCTOSHUS
KHOIIKH, XIEM 5 MC, TOTOMY YTO KHOIIKa, BO3MOKHO, U3MEHUJIA COCTOSIHUE.

4. Tlocne 5 MC CUMTBIBAEM COCTOSIHUE€ KHONKH WU HCIOJb3yeM €ro B KadyecTBE
TEKYILIEr0 COCTOSTHUS KHOTIKH.

5. Eciu mpeapiaymiee coctosinue KHomku Obuto LOW, a Tekyiiee cocCTosiHUE
kHoniku HIGH, nepexkntouaem coctosHre CBETOAMOAA.

6. YcraHaBivMBaeM MpPEIbIAYIIEe COCTOSHUE KHOIKH ISl TEKYIIEro COCTOSHHS
KHOTIKH.

7. Bo3Bpat k mary 2. JloGaBisieM K HalleMy CKET4y MOANPOrpaMMy YCTpaHEHHS
npebesra.

3arpykaem cketd B 1uiaty Arduino u mpoBepsieM paboty. Temepsr Bce paboTtaer
HOPMAaJbHO, KaXJ0€ Ha)KaThWe KHONKH MPUBOJUT K H3MEHEHHIO COCTOSIHUS
CBETOJMO/A.



IMPOEKT 3: HIOTEHIUOMETP. IIOKA3BIBAEM 3AKOH OMA HA
ITPUMEPE APKOCTHU CBETOJINOJA

B sTom OKCIICPUMCHTC MBI ITO3HAKOMHUMCA C IIOTCHIOUOMCTPOM U 6YI[€M YIPABIATH
SAPKOCTBIO CBETOAUOAA 1 HUSMCHCHUCM COIIPOTUBJICHUS ITIOTCHINMOMCTpPA.

Heo0xoaumble KOMIIOHEHTBI:

* koHTpoJuiep Arduino UNO R3;

* [UIaTa JiJI1 NPOTOTUIUPOBAHUS;

e poTeHuoMeTp 2 kOwMm;

* CBETOAMO;

* pesuctop 220 Owm;

* IPOBOJIA Mara-nara.

B skcnepumente 1 aisg MOAKIIOYEHUS CBETOAMONA K IU(POBOMY BBIXOJY MbI
WCIIOJIB30BAIM  OTPAHUYUTENBHBIN pe3ucTtop HoMuHaIoM 220 Om. Ceityac Mbl
paccMOTpUM, Kak MOJA00paTh OTPAHUYUTENbHBIA PE3UCTOP U KaK OYyJeT BIUSTH
HOMUHAJI PE3UCTOPA Ha APKOCTh CBETOAUO/A.

CaMbIM TJIaBHBIM YpaBHEHHEM JIJISl JIIOOOTO MHKEHEPa-dJIEKTPUKA SBISICTCS 3aKOH
Oma. 3akon Owma omnpenenseT OTHOLICHHS MEXKIY HANpsKEHUEM, TOKOM U
CONPOTHUBJICHUEM B LIETIH.

3akoHn Oma omnpeensercs CieayomuM o0pa3om:

V =1I%R,

rae V — HanpsbkeHue B BoJbTax; [ — Tok B ammnepax; R — conporusienne B omax.

B snekTpuueckoil cxeme KaxKJbli KOMIOHEHT UMEET HEKOTOPOE CONPOTHUBIIECHHUE,
YTO CHWXaeT HamnpspkeHue. CBETOAMOAbl UMEIOT MPEIONpeeieHHOE TMajeHue
HaIpsOKCHUS HA HUX U MpeJHa3HA4YeHBI JJIs1 pabOThl B OMPEIECICHHOM 3HAYEHUU
Toka. Yem OoJbIle TOK 4Yepe3 CBETOAMOMA, TEM spu€ CBETOJIUOJN CBETHUTCS, /IO
npenenbHoro 3HaueHus. Jlns  Hambosee pacmpoCTpaHEHHBIX CBETOAMOIOB
MaKCHUMaJIbHBIA TOK cocTaBiisgeT 20 MA. OObIYHOE 3HAUCHUE MAJACHUS HAIIPSKESHUS
JUIA CBETOAMOAA — OKOJIO 2 B.

Hanpsoxkenne nutanus 5 B JOMKHO ynmacTb Ha CBETOOUOAE M PE3UCTOPE,
MOCKOJIbKY J0Jis cBeTonoa 2 B ocraBmmecs 3 B 1okHBI yiacTh Ha PE3UCTOPE.
3Hasi MaKCUMaJIbHOE 3HAYEHHE MPSIMOTO TOKa uepe3 cBeroanon (20 MA), Mmoxere
HANUTU HOMHUHAJI PE3UCTOPA.

R=V/I=3/0,02 =150 Om.

Takum oGpaszom, co 3HaueHueM pesucropa 150 Om Tok 20 MA mpoTekaeT yepes
pesuctop u ceeroauno. [1o Mepe yBennueHus 3HaY€HUs COTTPOTUBIICHUS TOK OyJIeT
ymenbmatees. 220 Om HemHoro Ooisiee, yeM 150 Om, HO Bce e MO3BOJSET
CBETUTBCSI CBETOIMOAY JOCTAaTOYHO SPKO, U PE3UCTOP TAKOr0 HOMHMHAIa OYECHBb
pacnpoctpaHeH. Ecaum Mpl OyzeM yBenmW4YuMBaTh HOMHHAN PE3UCTOpPA, TO OyaeM
YMEHBIIIATh TOK, MPOXOASIIUMN uYepe3 CBETOIMOJl, U, COOTBETCTBEHHO, SIPKOCTH
ceeroanona. Jlyisi M3MEHEHHsI SPKOCTH CBETOAMOJAa Mbl OyJeM HCIIOJIb30BaTh
noteHuuoMeTp.  IloTeHIMOMETpHl  SIBISIOTCS ~ NEPEMEHHBIMH  JEIUTEISIMU
HaIPSHKEHUS W BBRITIIAAAT Kak pydku. OHM OBIBAIOT pPa3HBIX pa3MepoB U (HOpM, HO
BCE MMEIOT TPU BbIBOJIa. HOMMHAI MOTEHIIMOMETpPA OMpPEAEISIET CONPOTUBICHUE
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MEXKJly KpallHUMH BBIBOJIAMH, OHO HEHU3MEHHO, TOBOPOTOM PYYKHU MBI U3MEHSIEM
CONIPOTHBJICHUE MEXIY CpPEIHMM U KpallHUM BbIBojgamMu OT (0 g0 HOMHHAala
MOTEHIIMOMETpa JIMOO OT HOMHUHAJIA JI0 HyJIs. B aKcrepuMeHTe MOTEHITMOMETP MBI
MOAKIIIOYAaeM TO0CJIeIoBaTeIbHO ¢ pe3ucTtopoM 220 Om, 4TOOBI HE YMEHBIIUTH
3HAYEHHUs OTPAHUYMBAIOIIETO PE3UCTOpa JJISI CBETOAMOJA JIO HYJS M HE CXKEub
cBetouo. CxeMa MoKIIIOYeHUs MpeJicTaBlieHa Ha puc. 3.1.
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Puc. 3.1. Cxema nooxnouenus nomenyuomempa u c6emoouooa

OH coBceM TMPOCTOM — HaM HEOOXOAMMO TMPOCTO BKIIOUUTH CBETOIHO/,
NOJKTFOUEHHBIN K 1dpoBoMy BbiBoy D10 Arduino.

Iopsiaok MOAKIIOYCHUS:

1. InMHHYI0 HOXKY CBETOAMOAA (aHOM) MOAKIoYaeM K uudpoBomy BeiBoay D10
Arduino, apyryto (karon) — Kk ogHoW w3 Hor pesuctopa 220 Om (cMm. puc. 3.1).
2. CpoOoanyro Hory pesuctopa 220 OM mnoakioyaeM K CpeaHed HOXKe
MOTEHIIUOMETpPA, BTOPYIO (JTI00y10 KpaitHiowo) noacoenunseM k GND (puc. 3.1).

3. CocTaBisieM caMOCTOSITEIRHO U 3arpykaeM B miaty Arduino ckerd

4. TloBopaumBaeM pydyKy IOTEHIHMOMETpa M HaOJI0JaeM H3MEHEHUE SPKOCTU
CBETOJMO/MAa OT TIOJHOTO  BBIKIIOYEHHS JI0 T[OYTH TOJHOW  SIPKOCTH.



IMPOEKT 4: CBETOAMOIHAA 1IKAJIA 10 CEI'MEHTOB.
BPAIIEHUEM  IIOTEHIIMOMETPA MEHSEM  KOJIMYECTBO
CBETAIIUXCA CBETOJANOA0B

B sToM sKkcmepuMeHTe MBI pacCMOTpUM pabOTy aHAIOTOBBIX BXOA0B Arduino,
paboTy TMOTEHIIMOMETpa B KauecTBE AaHaJIOroBOro Jardydka U OyneMm
JIEMOHCTPUPOBATH MOKa3aHUsl aHAJIOrOBOTO JAaT4yMKa C MOMOUIBIO CBETOJIMOAHOU
IIKAJIBI.

Heo0xoaumMble KOMIIOHEHTHI:

» kouTpoJuiep Arduino UNO R3;

* IUIATA JUISI IPOTOTUHHUPOBAHUS,

e poTeHrmoMeTp 2 kOwMm;

e cBeToanoiHad mKaia 10 cerMeHTOB;
* pezuctop 220 OwMm;

* IPOBOJIA Iara-Iarna.

B mnpenpimymmx SKCIEpUMEHTax MbI paccMaTpuBaiu paboTy ¢ HU(PPOBBIMU
BbIBOJaMH Arduino, OHU MMEIOT TOJBKO JIBa BO3MOXKHBIX COCTOSIHHS: BKITIFOUEHO
i BeikatoueHo, HIGH wiun LOW, 1 unu 0. Ho nis monydenus nadopmamnuu oo
OKpY)KaIOIIeM MHUpPE HEoOXOoAuMO paboTaTh C€ AaHAJIOTOBBIMU JIaHHBIMH,
MMEIOITMMH 0€CKOHEYHOE YKCJIO BO3MOXKHBIX 3HAUEHUN B JaHHOM Auanaszone. J{is
MOJTYYEHHUsI aHAJIOTOBBIX TaHHBIX Arduino UMEeT aHaJIOTOBbIE BXO/Ibl, OCHAIIICHHbBIC
10-pa3psmHbIM  aHATOTO-IUGPOBBIM  TIpeoOpa3oBaTeeM Il aHAJIOTOBBIX
npeoOpazoBanuii. Tounocte ALII ompenenena pazpemenueM. 10-paspsaHbIid
o3Hayaetr, yTo ALl moxeT pa3zmenuTh aHanorosbll curHaid Ha 210 pasnuuHbIX
3HaueHuii. CnenoBarensHo, Arduino moxketr mpucBouth 210 = 1024 aHamOroBBIX
3HaueHus, or 0 mo 1023. OnopHoe HampsHKEHUE OMPEAeNsieT MaKCUMalIbHOE
HalpssKeHWE, €ro 3HadeHwe cooTBeTcTByeT 3Hauennto 1023 AL Ilpu
Hanpsbkeann 0 B Ha kontakTte AIIIl BO3Bpamaer 3HaueHue 0, omopHOeE
HarnpsbkeHue Bo3Bpaiaet 3HaueHue 1023. HecMoTps Ha TO 4TO MOXHO U3MEHUTH
OTIOPHOE HAIpPsDKEHUE, MBI OyI€M MCIIOIb30BaTh OMOPHOE HampshkeHue 5 B.

PaCCMOTpI/IM, KaK HCIIOJIb30BAaThb NOTCHIMOMCTP B KAYCCTBC aHAJIOIOBOI'O0 AAaTYMUKA.
PI/ICYHOK 4.1 IMOKa3bIBACT, KaK IMPABUJIBHO IMOAKIIOYUTL Balll
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Puc. 4.1. Cxema nooknouenus nomeHyuomempda 6 Kavecmee anajilocoeoco

oamyuka

IMOTCHOUOMCTP K Arduino B KayecTBE aHAJIOTOBOT'O

JaTdyrKa. Ma1 IIOJKJIIOYacM

OJIMH U3 KpallHUX BBIBOJOB Ha 3€MJIIO, IPYroi KpaitHuil BeiBoa — K +5 B. Cpennuii
BBIBOJI TIOTEHIIMOMETpa MOJKII0YaeM K aHanoroBomy Bxony A0 mmater Arduino.

JIJ'ISI CUUTBIBAHHA JaHHBIX C aHAJIOIOBOTO IIOPTa
analogRead().

B Arduino ectb ¢yHKIUSA

3arpyxkaeMm Ha miaty Arduino ckeTd AJisi CYUTHIBAHUS 3HAYECHUW U3 aHAJIOrOBOTO
NopTa M BbIBOJA UX B MOHUTOP NocieoBaTeNbHOro nopra Arduino.

IHopsaAIoK MOAKIIOYECHHS:
1. ITopknroyaeM MOTEHUMOMETP IO cXeMe Ha puc. 4.1.

2. CocTaBiisieM caMOCTOSITEIBHO U 3arpy’kaeM B miaty Arduino ckeTtd

3. 3anyckaeMm B Arduino IDE MonuTOp mocienoBaTeabsHOro mopra.

4. TloBopaunBaeM pydKy IOTEHIIMOMETpa M HaOJI0/laéM BBIBOJ aHAJIOTOBBIX
3HaYEHUI MOTEHIIMOMETPa B MOHUTOP MOCJIEI0BATENILHOTO MOpTa (CM. puc. 4.2).



Jdev/ttyACMO (Arduino Uno)

OTnpaenTb

164 -

ABTOMPOKPYTKA OB6aNL&CR v | 196000604 v

Puc. 4.2. Bb1i600 ananoeogvix 3HaueHuti NOMmeHyuomempa 8 MOHUMmop
noc1e008amenbHo20 nopma

Teneps BU3yanu3upyeM aHAJIOTOBBIC JaHHBIC MOTEHIIMOMETpa C MoMoIiso 10-
pa3psAIHON THHENHOW cBeToInoAHON miKaibl. [IIkana npeacrasiser codoi cOOpKy
u3 10 He3aBUCUMBIX CBETOJIMOJOB C KaTOJaMU CO CTOPOHBI HAAMKMCH Ha KOPITyCE.
Jns monkmroueHuss mkaiabl K Arduino Oymem wucmosbp3oBath 10 mudpoBBIX
BbIBOJIOB D3-D12. Cxema coeguHeHuil mnokazaHa Ha puc. 4.3. Kaxnaeii us
CBETO/IMOJIOB IIKAJIbl BHIBOJOM aHOJIa COCIUHEH ¢ IIU(PPOBHIM BbIBOAOM Arduino, a
KaToJIOM Ha 3EeMJII0 4Yepe3 TOCIEIOBATEIIbHO COCIMHEHHBIA OTrpaHUYMBAIONTUN
pesuctop 220 Om. Ananorossie gaHHbie moTeHImomMeTpa (0—1023) macmrabupyem
B ganHble Mmkaidsl (0—10) ¢ mnomoupo QyHkuuu map() U 3axuraeM
COOTBETCTBYIOIIEE KOJTUISCTBO CBETOINOOB.

IMopsaaoK MOAKIOYCHUS:

1. IToakmoyaeM MOTEHIUOMETP MO cXeMe Ha puc. 4.1.

2. I[MogkmrouaeM BBIBOBI CBETOMOIHOM IIIKAIBI KOHTAKTAMH aHOJIOB Yepe3
OrpaHUYUTEIIbHBIC pe3rcTOopbl HoMuHaIoM 220 OM k BeiBogaM Arduino D3-D12,
KOHTaKTaMM KaTOJIOB — Ha 3eMJTt0 (CM. puc. 4.3).

3. CocTaBisieM caMOCTOSITENBHO U 3arpy’kaeM B miaty Arduino cKeTy.

4. TloBopaurBaeM py4yKy MOTEHIIMIOMETpa U HaOJt0/1aeM Ha CBETOMOTHOM IIIKaje



YPOBCHBb 3HAYCHHWA NIOTCHIIMOMCTPA OT MAKCHUMAJIbHOI'O HOMHWHAJIA.
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Puc. 4.3. Cxema nooknouenus mHeuHou c6emoouoOHOU WKAIbl



IMPOEKT 5: RGB-CBETO/INO/. HIMPOTHO-UMITYJIbCHASA
MOAYJIALMS. IEPEJIMBAEMCA IBETAMHU PAAYT'!

B 3TOM 3KCniepuMeHTE Mbl pACCMOTPUM IUPOTHO-UMITYJIbCHYIO MOIYJIALIHIO,
KoTopasi 1mo3BoJisieT Arduino BEIBOAUTH aHAJIOTOBBIC JIAHHBIC HA IIU(POBBIC
BBIBOJIbI, U IPUMEHUM 3TH 3HAHUS JJIs1 CO3/1aHUsI IPOU3BOJIBHBIX IIBETOB CBEUECHUS
¢ nomotso RGB-cBeTonnona.

Heo0xoaumMble KOMIIOHEHTHI:

e kouTpoJuiep Arduino UNO R3;
* IUIATA JUISL IPOTOTUHHUPOBAHUS,
* RGB-cBeToamor;

* pesuctop 220 Owm;

* IPOBOJIA Iana-mara.

Arduino He MoXeT Ha IIU(GPOBOI BHIBOJ] BbIJIaBaTh MPOU3BOJILHOE HANPSKEHUE.
Boinaercs mu6o +5 B (HIGH), nu60 0 B (LOW). Ho ypoBHeM HanpspkeHUs
YIPaBJISIETCSI MHOTOE: HAIPUMED, SIPKOCTh CBETOMUOAA WU CKOPOCTh BpalICHUS
MoTopa. [ cumyIsinuu HENoIHOT 0 HanpshKeHus uenosssyercs MM
(ILIUPOTHO-UMITYJIbCHAS MOIYJISIHS, Wiid PWM).

[ITNM — 310 omepanus MOJyYEHUS] U3MEHSIONIETOCS aHAIOTOBOTO 3HAYCHUS
nocpeacTBOM U(PpoBbIX curHaioB. [{udpoBoii curHan Ha BEIX0J1€ IOCTOSIHHO
MEePEKIIIOYAETCS MEXKTY MAKCUMAJIbHBIM U MUHUMAJIbHBIM 3HAYEHHUSIMHU.
[lepexiroueHre UMEET YacTOTY B ThICAYM repil. [ 71a3 He 3aMeuaeT MepiiaHus 6oJiee
50 I'u, mO3TOMY HaM Ka)eTcCsl, YTO CBETOAMO HE MEPIIAET, & TOPUT B HEMOIHYIO
cuiy. JUIMTENbHOCTh BKIIOUEHUSI MAKCUMAJIBHOTO 3HAYEHUSI HA3bIBAETCS IIUPUHOMN
uMITyJabca. {1 nonyyeHus pa3invyHbIX aHAJOTOBBIX BEJIMYMH U3MEHSETCS IUPUHA
uMITysbca (cM. puc. 5.1).

Arduino-dynkrus analogWrite() Beiaaer IIIMM-curnan Ha mudpoBoi BBIBO
Arduino. TTocne Be130Ba analogWrite() Ha BbIxojie OyJeT TeHepupOBaThCs
MOCTOSIHHASI PSIMOYTOJIbHASL BOJIHA € 3aIaHHON IIMPUHOW UMITYJIbCA J10
ciemytomiero BeizoBa analogWrite(), wactora BeigaBaemoro [IIMM-curnana paBHa
490 I'm. Ha mmatax Arduino Nano u UNO VM nogaepxuBaroT BEIBOABI 3, 5, 6,
9,10 u 11, na nmare Mega — BbiBOibI 2—13. /[laHHBIE BBIBOJIBI OTMEUEHBI 3HAKOM
TUJIBOBI .
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WupoTtHo-MMnynbcHas moaynaums
0% pabouyero umkna - analogWrite(0)
Sv

Ov

25% paboyero uukna - analogWrite(64)
Sv

Ov
50% pabouero umkna - analogWrite(127)

Sv

Ov

75% pabouero yukna - analogWrite(191)
Sv

Ov

100% pabouero umkna - analogWrite(255)
Sv

Ov

Puc. 5.1. 3asucumocmo 3nauenuti ILIUM om wupunvl umnyisca
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KpacHbin _— ~._3eneHbii
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Puc. 5.2. Boieoowvi RGB-ceemoouooa

B nannowm skcniepumenTte Mbl ucnosib3yeM RGB-cseroanon. RGB
pacumdpoBbiBaeTcs kak a0opeBuatypa Red, Green, Blue, mpu nomoru stux
IIBETOB MO>XHO MOJYyYHTh JIFO0OH 11BeT nmyTeM cMmerieHus. Creroaunoa RGB
OTJIMYAETCS OT OOBIYHOTO TEM, YTO COAEPKUT 3 HeOoIbIuX Kpuctamia R, G, B,



KOTOpBIE CMOTYT CHHTE3UPOBATh JH000M 1IBET i oTTeHOK. RGB-cBeToanon
uMmeeT 4 BbiBoJIa (cM. puc. 5.2). [Toakmounm RGB-cBeTonnon k mnare Arduino u
3aCTaBUM IEPEIMBAThCS €ro 1BeTaMu paayru. Ha puc. 5.3 mokazana cxema
noaxiroueHuss RGB-ceeToanona k miare Arduino.

Tenepsb nepeliieMm K HalMcaHuio cketda. Ha camoM nese paayra umeer
MHOYKECTBO IIBETOB, a 7 IIBETOB OBLIN MPHUyMaHbI TOJIBKO TOTOMY, YTO 3TH IIBETa
HanOoJsiee YCTOMYUBO BOCIIPUHUMAIOTCS U ONIPEACIISIIOTCS TJIa30M M MBI UX MOXKEM
Ha3BaTh U BCHOMHUTH MOroBopkoi «Kax et Oxotauk XKemaet 3uars, ['ne Cuaut
dazany.
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Puc. 5.3. Cxema nooknouenus RGB-ceemoouooa

Crircox 3Tux 7 OCHOBHBIX I[BETOB PAAYTH C Pa3IoXKeHHEM 1o KommoHeHTam R, G
u B nipeacrasnen B Tadm. 5.1.

Liser R G B
KpacHbiit 255 0 0
OpaHxesbii 255 125 0
XenTtbiit 255 255 0
3eneHbiit 0 255 0
lony6oit 0 255 255
Cunuit 0 0 255
®PuoneTosbiit 255 0 255

Harmr cBeToino 1 JOJKEH MepeuBaThCs OT KPACHOTO J10 (PHOJIETOBOTO, IIPOXOIs
4yepe3 Bce 7 OCHOBHBIX IBETOB. AJITOPUTM BBIYHUCICHHUS JTIO00TO IPOMEKYTOUYHOTO
LBETA PaIyTru CIEAYIOLINM:

1. IlpumeM 3a HaYaIBHYIO TOYKY OTCUYETA KpacHbIi 1Bet (255, 0, 0).

2. bByneM MocTeneHHo yBEIUYMBATh 3HAUEHHE 3€JIEHOM cocTaBisAronieil G, moka He
JIOCTUTHEM 3Ha4YeHUs1 opaHxkeBoro (255, 125, 0), a 3aTeM u xentoro usera (255,
255, 0).

3. ITocTeneHHo yMEHBIIIUM 3HAaYCHUE KpAaCHOM cocTaBisironiel R 10 3HaueHus



3enenoro mnsera (0, 255, 0).

4. IlocTeneHHO yBEJIMYMM 3HAYECHHE CUHEH cocTaBiisitonied B 10 3HaueHus
rosryooro 1sera (0, 255, 255).

5. IlocTeneHHO YMEHBIIUM KOJIMYECTBO 3€JIE€HOU cocTaBistome G 10 3HaueHus
cunero mgera (0, 0, 255).

6. [TocTeneHHO yBENMYHNM KOJIMYECTBO KPAaCHOW cocTaBisitonield R 1o 3HaueHus
dbuoneroBoro npeta (255, 0, 255).

7. Beiaep:kuBaeM HEOOIBIIYIO MAYy3y U NEPEXOAUM K mary 1.

IHopsaAIoK MOAKIIOYECHHUS:

1. UtoObl BUZIeTh CMENIMBaHKE TpeX KOMOOHEHT R, G, B, a He oTnenpHbIe
COCTAaBJISIONINE, HEOOXOAUMO CAENaTh MOBEPXHOCTh CBETOAMO/IA IIEPOXOBATOM
He00JIBII0NM 00pabOTKON HAMMILHUKOM WM HaKpbITh RGB-cBeToamon MaToBOM
ILIACTUHOM.

2. ITogxmouaem RGB-cBeTono mo cxeme Ha puc. 5.3.

3. CocTaBisieM caMOCTOSTEILHO M 3arpy’kaem B 1iaTy Arduino ckeru

4. HaGnroaeM CBEYEHHE CBETOIMOIA TISPEITMBAIOIIIMMUCS [IBETAMH PATyTH.



MMPOEKT 6: CEMUCEIMEHTHBIN WHAUKATOP OJTHOPA3PSIJTHBIN.
BbBIBOJAUM LHUPPbI

B stom OKCIICPUMCHTC MBI paCCMOTPUM pa60Ty C CCMUCCTMCHTHBIM
CBCTOANMOAHBIM MHINKATOPOM, KOTOpPAs IMO3BOJIACT Arduino BHU3YaJIN3UPOBATH

U QpBHL.

Heo0xoaumMble KOMIIOHEHTHI:

» koHTposuiep Arduino UNO R3;

* IUIATA JUISL IPOTOTUHHUPOBAHUS,

* OIHOPA3PSAHBIN CEMHUCETMEHTHBIN HHIUKATOD,
e pe3uctop 510 Om — 7 mITYK;

* IIPOBOJIA ITaNa-1arna.

CBeTOMOHBIN CEMUCETrMEHTHBIM UHIUKATOP MPECTaBIsIeT COO0M TpyHIy
CBETO/IMOJIOB, PACIIOJNIOKEHHBIX B ONIPEICTICHHOM MOPSIKE U 00beTMHEHHBIX
KOHCTPYKTUBHO. CBETOMO/IHBIE KOHTAKTHI MPOMapKUPOBaHbl METKaAMH OT a JI0 g
(1 tomoJHUTENBHO dp — JUIst OTOOpaKEHUs JECATUYHOM TOUKH), U OJUH OOIIHIA
BBIBOJI, KOTOPBIN OMpe/IesieT TUI MOJKII0OUEHUS UHMKAaTOopa (cxeMa ¢ 001uM
anonoM OA, wim oM katogaoMm OK). 3axkurast 0THOBpEMEHHO HECKOJIBKO
CBETOMOIOB, MOYKHO (POPMHUPOBATH HA MHANKATOPE CUMBOJIBI udp. Cxema
OJIHOPa3PSIIHOTO CEMUCETMEHTHOTO MHUKATOpa MoKa3aHa Ha puc. 6.1.

BbiBOAbLI CErMEHTOB A —
nHaukKaTopa

DP

DP
O

| OBwunn BbIBOA,

I

Puc. 6.1. Cxema 00HopazpsoHoco cemuceemMeHmH1oco UHOUKamopa

JI1st MOAKITIOUEHUS OAHOPA3PSATHOTO CBETOAMOHOTO HHANKATOpa K Arduino
Oyznem 3ameiicTBOBaTh 7 IMU(POBBIX BEIBOJIOB, KAXK/IBIN M3 KOHTAKTOB a—(
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WHUKATOPA MOJKII0YAETCS K BBIBOLY Arduino yepes orpaHuurTEIbHBIA PE3UCTOP
470 Om. B HalieMm 3KCIIEpUMEHTE Mbl HCIIOJIb3yEM CEMUCETMEHTHBIN UHANKATOP C
o6muM karogom OK, oOmuit mpoBoj nojcoeaunnsieM k 3emiie. Ha puc. 6.2
MOKA3aHa CXEMa MOJKIII0YEHUSI OJHOPA3PSITHOTO CEMHUCETMEHTHOTO MHINKATOPA K
wiare Arduino.
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Puc. 6.2. Cxema nooxnmouenus cemuceemenmuo2o unoukamopa xk Arduino

IopsaaoK MOAKIOYCHUS:

1. ITonknroyaeM CEMHCErMEHTHBIN MHIMKATOP MO CXEME Ha puc. 6.2.
2. CocTaBisieM caMOCTOSITEIBHO U 3arpyskaeM B miaty Arduino ckeTtu
3. HaGnrogaem BbIBOA LM(p HA DKpaH CEMUCEIrMEHTHOTO MHIUKATOPA.



IMPOEKT 7: MATPULA 4-PA3PAHASA U3 7-CET’MEHTHBIX
NHINUKATOPOB. IEJJAEM IMHAMMNYECKYIO UHAUKALINIO

B 3TOM 3KcniepuMeHTe Mbl paccMOTpUM padboTy Arduino ¢ 4-pa3psaHoi
CEMHUCETMEHTHOU MaTpule. [lomydum npeacraBieHue 0 JMHAMAYECKON
WHIMKAIIMHY, TTIO3BOJISFOIIEH HCIIOIB30BaTh OAHU BbIBOIbI Arduino npu BeIBOJIE
nH(pOpMaIu Ha HECKOJIBKO CEMHUCETMEHTHBIX WHIUKATOPOB.

Heo0xoaumMble KOMIIOHEHTHI:

» koHTposuiep Arduino UNO R3;

* IUIATA JUISL IPOTOTUHHUPOBAHUS,
 4-pa3psgHas CEMHUCErMEHTHAs MAaTPHIIA,
* pe3uctop 510 OMm — 8 mTYK;

* KHOIIKQ,

 pesuctop 10 kOwM;

* IPOBOJIA ana-marna.

Martpuua 4-paspsaHas U3 CEMHUCETMEHTHBIX HHIMKATOPOB COCTOUT U3 YETBIPEX
CEMUCErMEHTHBIX UHAUKATOPOB U MIPEAHA3HAYEHA I OJHOBPEMEHHOI'O BBIBOJA
Ha MaTpuly 4 uudp, TaKKe ecTh BO3MOKHOCTb BbIBOJA JECATHUHOM Touku. CxeMa
4-pa3psAIHON MaTpHUIIbl HA 7-CETMEHTHBIX MHAMKATOpax Moka3aHa Ha puc. 7.1.

DIG.1 DIG.2 DIG.5 DIG.4

) (] (0 el
o OLJOE&LC(J:

1?3; DIG. 1 ! r}solc }f ! i{)}lscf ° big.4
Tﬁ B A ] A b A e

117421105 3

Puc. 7.1. Cxema 4-pa3psonoii mampuyvl Ha 7-Ce2MeHMHbIX UHOUKAMOPAX

J5is BeIBO/IA 1T PBI HEOOXOIMMO 3a)KeUh HY)KHBIE CBETOMO/IBI HA KOHTaKTaX A—
G u DP u BeiOpath Hy>kHYI0 MaTpuily nojgadeir LOW Ha BeiBOA 6, 8, 9 nm 12.
[TonkmounM KOHTAKTBI MaTpUIlbl K miate Arduino u 6yzemM BBIBOAUTH HU(PHI HA
pa3inuHbIe pa3psiabl MAaTPUIbL. J{J1s MOAKITIOYEHH] HaM MOHan00Tcs 12 BEIBOIOB
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Arduino. Cxema coeTuHEeHUHN TS TIOAKITIOUEHUS 4-pa3psiTHON MAaTPHITHI K TUIATe
Arduino moka3ana Ha puc. 7.2. [Ipu moaKIF0OUeHNH KOHTAKTOB UCIIOJIb3YIOTCS

OTPaHUYUTEINIbHBIE pe3UCTOPBI 510 OMm.
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Puc. 7.2. Cxema nooknouenus 4-paszpsaonoi mampuysi k Arduino

Hamumewm cketu nocienoBatenbHOro BeiBoaa mudp (0-9) Ha mpon3BOIbHBIN
peructp Matpuusl. [t BBIOOpa ciydyallHOrO 3HaUY€HHUS U3 AHana3zoHa Oyaem

UCTIONB30BaTh GyHKIHIO random().

IHopsaAIoK MOAKIIOYECHHS:

1. IToakmoyaeM CEMHUCETMEHTHBIM MHIUKATOP MO CXeMe Ha puc. 7.3.
2. CocTaBiisieM caMOCTOSITEIBHO U 3arpyskaeM B miaty Arduino ckeru
3. HaxxaTueM KHOMKH 3aITyCKaeM WM OCTAHABIMBAEM CEKYHIIOMED.
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Puc. 7.3. Cxema nooknrouenus 0nsa cekynoomepa



INPOEKT 8: MUKPOCXEMA CABUI'OBOI'O PEI'HCTPA 74HCS9S.
YIIPABJIAEM MATPHUIIEN U3 4 PA3PSA 0B, DKOHOMMUMM BbIXO/1bI
ARDUINO

B sToM 3kcniepumMenTe Mbl paccMOTpuM padboty Arduino ¢ MUKpOCXeMOoi
74HC595 — pacmmpuTenem BbIXOI0B, MTO3BOJISIONIEH YMEHBIIUTh KOJTUYECTBO
BbIBOIOB Arduino A ynpasieHus 4-pa3psHON CeMHUCErMEHTHOM MaTpHIICH.
Heo0xoaumbie KOMIIOHEHTHI:

» korTposuiep Arduino UNO R3;

* IJIaTa JUI IPOTOTUIIMPOBAHUS;

* 4-pa3psiIHas CEMUCETMEHTHAS MaTPHIIA;

» mukpocxema 74HCS595;

e pe3uctop 510 Om — 7 mTYK;

* IPOBO/IA Malia-marna.

a1 O [16] Vo
Q2|2 15] Qo
o3[z 14] Ds
Q4| 4 13| OE
= 74HC595 =
Q6| & 11] SH_CP
a7 [7] 0] MA
GND | 8 9 | a7

Puc. 8.1. Mukpocxema 74HC595
[udposix BeiBo10B Arduino Nano u UNO, a urorna gaxe u Arduino Mega
MOKET HE XBAaTUTb, €CJTH TPEOYeTCs YIPaBIATh OOJIBIITUM KOJIMYECTBOM BBHIBOJIOB.
B 3TOM citydae M0XHO HcoJib30BaTh Mukpocxemy 74HCS595. Mukpocxema
74HCS595 — BocbMUpa3psIHBIN CIIBUTOBBIN PETUCTP C MOCIEI0BATEILHBIM BBOJIOM,
MOCJIETOBATEIHLHBIM WITH TTAPAJIICTFHBIM BBIBOJIOM HH(POPMAIIUHU, C TPUTTEPOM-
3aIlIeJIKON U TPEeMsl COCTOSTHUAMM Ha BbixoJie. Ha3HaueHrne KOHTaKkToOB
mukpocxembl 74HCS595 nokasano Ha puc. 8.1.
J{ns ynpaBieHus HaM BIIOJIHE JOCTATOYHO BCEro JIMIIb Tpex BeiBOA0B: SH CP,
ST CP u DS. Korna na takroBoM Bxojae SH CP nosiBisieTcs jioruueckas
€MHUILIA, PETUCTP CUUTHIBACT OUT CO BXOJa AaHHBIX DS 1 3anuckIBaeT ero B
caMbIi MuIaqui paspsd. I[Ipu nmocrymieHun Ha TaKTOBBIM BXOJ CIEAYIOLIETO
HMMITYJIbCA BCE TTOBTOPSIETCS, TOJILKO OUT, 3alMCaHHbIN paHee, CABUTAETCS HAa OJIUH
paspsiji, a €ro MeCcTo 3aHMMaeT BHOBL npuieammii out. Korjna Bce BoceMb OMTOB
3aMOJIHWINCH, U IPUXOAUT JACBATHIA TAKTOBBIN UMITYJIbC, PETUCTP CHOBA HAUMHAET
3aMOIHATHCS C MIIQJILIETO Pa3psa, U BCE MMOBTOPSIETCA BHOBb.
Yrto06s1 manHbie MOSBIIIHCH HA BhIxoax QO0...Q7, Hy)XHO Ux <K3ameakHyTs>>. Jlis
ATOr0 HEOOXOIUMO MOJATh Jorudeckyro eAuHuILy Ha Bxoa ST CP. UtoObl Mbl HU
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Jiealld ¢ PETUCTPOM, JAHHBIE HAa BBIXO/IaX HE U3MEHSTCS, IOKa Mbl BHOBb HE
<K3alIeIKHEM>> UX.

BriBog Q7" mpenHazHayeH AJisi MOCIEI0BATEIBHOTO (KACKaIHOTO) COSTUHEHUS
CABUTOBBIX PeTUCTPOB. [Ipy TakoM MOAKIIOUEHNH OUTHI U3 TIEPBOTO PETUCTPa
OyJlyT IPOTAJIKUBATHCS B CIEAYIOUIMNA B KAaCKaJe PETUCTpP, U3 HETO — B CIAEAYIOITUN
u T. 1. Takum 006pa3zom, Kackaja U3 IByX §-OUTHBIX perUCTPOB OyaeT paboTaTh Kak
o1MH 16-0uTHBII. MOXHO COEAMHUTH CKOJIBKO YTOJTHO MUKPOCXEM.

B cnenyromem 3kciepuMeEHTE €O CBETOAUOAHON MAaTPULIEN MBI PACCMOTPUM
KackagHoe noakiatoueHue Mmukpocxem 74HCS95, B JTaHHOM 3KCIEPUMEHTE MbI
UCIIOJIb3YEM TOJIBKO OJJHY MUKPOCXEMY — BOCEMb BBIBOJIOB MUKpocxemMbl 74HC595
IIOJIKJIFOYEHBI K BOCBMHM CETMEHTAaM MATPHIIbl, YETHIPE BHIBOAA MATPULIBI IS
BbIOOPA pa3psia NOJAKIIOUEHBI K YeThIpeM BbIBOAaM IiaThl Arduino. Cxema
NOJKJIFOYEHUS TIPEICTAaBIIEHA Ha puc. §.2.

L R ]

outnpJy EEX¥

w

e=URd) TVLIIIE

Puc. 8.2. Cxema nooxniouenus 4-pa3psionoco cemucecmeHmuo2o UHOUKamopa ¢
UCNONIbL30BaHUEM CO8U208bIX pecucmpos 74HC595

[IpucTynaem K HAMMCAHUIO CKETYA 3aIyCKa U ocTaHOBa cekyHaomepa 0-999 cek ¢
touHOCThIO 0.1 cek. Ucnonb3yem 6ubmoreky Arduino SPI. ITockonbky npu
ucrnojas3oBanuu 6ubamorexku SPI npumensitorest Arduino BeiBoas! 11 u 13, aiis
BBIOOpA PErUCTPOB MATPUIIBI UCIIOIB3YeM BhIBO/BI Arduino 4, 5, 6, 7.

IHopsinok NoaAK/JIIOYEHHS:

1. ITonknroyaeM CEMHCErMEHTHBIN MHIMKATOP MO CXEME Ha puc. 8.2.
2. CocTaBisieM caMOCTOSITEIBHO U 3arpyskaeM B miaty Arduino ckeTd
3. HaxxatueM KHOIIKHM 3aITyCKaeM WJIM OCTaHABIMBAEM CEKYHJIOMED.



IMPOEKT 9: MATPULA CBETOANO/HASA 8X8

B aTOM 3KCIIEpUMEHTE MBI PACCMOTPUM KaCKaIHOE MOJIKIIOUEHNE HECKOIbKHUX
Mukpocxem 74HC595, yTo nmo3BoauT, UCHob3ys 3 BeiBoaa Arduino, ynpaBisiTh
MHO>KECTBOM KOHTAKTOB, UTO OyJET NPOAEMOHCTPUPOBAHO B MPUMEPE BHIBOIA
buryp Ha 3KpaH CBETOJIMOAHONU MATPHUIIHI % 8.

Heo0xoaumMble KOMIIOHEHTHI:

» koHTposuiep Arduino UNO R3;

* I1J1aTa JUISL IPOTOTHIIMPOBAHUS,
 ceetoanoHas RGB marpuia 8%8;
» mukpocxema 74HC595 — 2 mtyku;
* IPOBO/IA I1ana-Iana.

* IPOBOJIA Iaa-MaMma.

B cBeTOAMOIHBIX MAaTPHUIIAX CBETOMNObI PACIION0KEHBI B OMPEICTICHHOM
MOPSIJIKE, a BHIBOJIBI PACIIOJIONKEHBI B YIOOHOM JIJISI MOHTaKa MOPSIKE.
CBeTono/IHbIe MATPUIIBI OBIBAIOT OJTHOIBETHBIMHU, JBYXI1IBeTHBIMU U RGB. B
HKCIIEPUMEHTE OYyJIeM UCII0JIb30BaTh JBYXIIBETHYIO CBETOIUOAHYIO MATPHUILY
FYM-23881BUG-11, kotopas npecrapiser coboit Habop u3 64 cBeTO1M0/10B
3€JICHOTO 1[BETa, COOpaHHBIX B MaTpUIly 8%8. PacmoyioxkeHre BbIBOIOB MaTPHUIIbI
MOKa3aHo Ha puc. 9.1.
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Puc. 9.1. PacnonoxeHue BbiBogoB matpuLbl FYM-23881BUG-11

J{71st moAKITIOUEHHS CBETOUOAHON MaTpHIlsl K Arduino OyeM UCIoIb30BaTh
KackagHoe noakiatroueHue 2 mukpocxem 74HCS95. [Ipu TakoMm NOAKIIOUEHUN
OWTBI U3 TIEPBOTO pEerucTpa OyIyT MPOTAIKUBATHCS B CISAYIONINNA B KacKase
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peructp. HyxxHo noncoeannuts BeiBox QH’ nepsoro peructpa k nuny DS
(MOSI). Cxema coequHeHuit mokazana Ha puc. 9.2.
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Puc. 9.2. Cxema nooxnouenusi c6emoouoOHou Mampuyvl

s popmupoBanus n300pakeHUsI MAaTPHUIIBI Oy/1eM UCTIOIB30BaTh TMHAMUYECKYTO
WHJMKAIMIO JJI Kaxaoro ctosdua. Kaxasie 3 cekyHIbl Oy/1eM MEHATh QUrypy
Uit Matpuibl. Jlanasie puryp xpansatcs B maccuse figure(].

Iopsiaok MOAKIIOYCHUS:

1. ITonknroyaeM MaTpuily 1o cxeme Ha puc. 9.2.

2. 3arpyxaem B miaty Arduino

3. HaGnromaem mporiecc monepeMeHHOTo BBIBOIBI (PUTYP HA SKpaHE MATPHUIIBI.



ITPOEKT 10: YITPABJISAEM IIBE3OU3JTYUYATEJIEM: MEHSAEM TOH,
JJIMTEJIBHOCTbD, UTPAEM MY3BIKY

B stom OKCIICPUMCHTC MBI IIPOU3BCACM I'CHCPALIHNIO 3BYKOB Ha Arduino ¢
IIOMOIIBIO ITB30U3Ty4aTCIIA.

Heo0xoanMbie KOMIIOHEHTDI:
 xoutpoJuiep Arduino UNO R3;
* [JIaTA JUISL IPOTOTHIIMPOBAHUS
* ILE30M3JIYYATEND,

* pe3uctop 100 Owm;

* IPOBOJIA I1ala-Iala.

CambIM IIPOCTBIM BapHAHTOM I'CHCpAIINHN 3BYKa ABJIAACTCA HUCIIOJIb30BAHUC
IIbC30MU3J1y4aTCIIA. HBC3OKCpaMI/I‘-IeCKI/Ie H3J1y4aTClIn (HBGBOHBHY‘I&TGJ’II/I) -
QJICKTPOAKYCTHICCKHUC YCTpOﬁCTBa BOCIIPOU3BCACHUA 3BYKa, UCITOJIB3YIOIINUC
06paTHI>Iﬁ HB€303JI€KTpI/I‘{eCKHﬁ B(b(I)GKT — BO3ZHHMKHOBCHHUC MCXaHNYCCKUX
z[e(bopMauHﬁ mona IleflCTBHeM QJICKTPUYICCKOI'O ITI0JIA. HB€3OI/I3JIy‘IaT€JIH OBIBAIOT
ABYX THIIOB — CO BCTPOCHHBIM I'CHCPATOPOM U 0e3. HB€3OI/I3JIy‘-IaTeJII/I Cco
BCTPOCHHBIM I'CHEPATOPOM H3JIIYyHAIOT (1)I/IKCI/Ip0BaHHBII71 TOHAJIBHBIM CUTHAJ cpasy
IMOCJIC IToAa4YM Ha HUX HOMUHAJIbHOI'O HAIIPSAKCHUA. Onu He MOT'YT

BOCIIPOU3BOANTD IIPOMU3BOJIBHOI'O CUTHAJIA. Hx o06p19HO HCIIOJB3YIOT AJIA IIPOCTOIO

3BYKOBOI0 ornoBeleHus1. Eciu Tpedyercs npourpaTh MEIOIUI0, TO HCIIOIB3YIOT
NbE30U3IIydaTesid 0€3 BCTPOEHHOr0 reHepaTopa U TeHEPUPYIOT CUTHAI OTIEIBHO.

B skcniepuMeHTe Mbl UCIIOJIB3YEM MbE30M3Ty4yaTelb 0€3 BCTPOCHHOIO TeHepaTopa.
Cxema NOoJKJIIOUCHUS MTbe30U3TydaTess nokasana Ha puc. 10.1.
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Puc. 10.1. Cxema nooknouenus noeszousnyuamens Kk Arduino

HpI/ICTyrlI/IM K HaIllMCaHHUIO CKETYaA. I[JI?I BOCIIPOU3BCACHUA MCJIIOINN H€06XOI[I/IMO
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nmoaaBaTh MOCJICA0BATCIIBHO 3BYKH onpeneneHHoﬁ HaCTOThbI U AJTUTCIBHOCTH. I[JIH
IrcHCpalnnn 3BYKOB OHpGI[&TIGHHOﬁ HYaCTOThI U JJIUTCIIBHOCTH 6yz[eM HCIIOJIB30BaTh

Arduino-¢yakiuio tone(): one(pin,frequency,duration); ®yukius tone()
TeHEpUPYET Ha BBIBOJIE IPSIMOYTOJIbHBIN CUTHAJ 33JJaHHOM YacTOTHI (C
koadurenTom 3anonHenus 50%). OyHKIUS TakKe MO3BOJISET 33/1aBaTh
JUTUTENIbHOCTh CUTHAJA. Eclii IMTENbHOCTh CUTHAIA HE YKa3aHa, OH OyaeT
reHepUpPOBATHCSA JI0 TE€X TOp, MoKa He OyAeT Bhi3BaHa PyHKIHs noTone().
3HaueHUs 4acTOT Il HOT MEPBOM U BTOPOil OKTaB mpeacTaBieHs! B Tadm. 10.1.

1 okTaBa Gboana- Yacrora, Ny | 2 oktasa Ofoana- Yacrora, Ny
YeHue yeHue

0o C 261 no c 523
no-aues C#(R) 277 no-gues c#(r) 554
pe D 293 pe d 587
pe-aues D#(S) 311 pe-aues d#(s) 622
MU E 329 MU e 659
da F 349 da f 698
da-nnes F#(T) 370 ba-gues (1) 740
conb G 392 conb g 784
conb-fues G#(U) 415 conb-aues g#(uv) 830
ns A 440 ns a 880
cu-6uMornb B 466 cu-6umornb b 932
cu H 494 cu h 988

CocTtaBuM MeIOAMIO MOHOTHO, 3aHeceM B MaccuB melody[], criucok
JUTUTEILHOCTEN HOT 3aHeceM B MaccuB duration]].
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Puc. 10.2. ®pacmenm HUmnepckozo mapuia

JlanHbie ¢ 0003HAYEHHEM HOT 3aHECEM B MacCHUB notes|], a JaHHbIEC ¢ YaCTOTaMU
JUTsI COOTBETCTBYIOIIUX HOT — B MaccuB frequency(].

Iopsiaok MOAKIOYECHUS:

1. IToakimrogaeM mbe303J1eMeHT K m1ate Arduinoro mmo cxeme Ha puc. 10.1.

2. CocTaBnsieM caMOCTOSITEIBHO U 3arpykaeM B miaty Arduino ckeru

3. ITocne 3arpy3ku cKeT4a CliyliaeM MeJIOJUI0 Ha MOHTakHO miare (puc. 10.3).



IPOEKT 11: TPAH3UCTOP MOSFET. IOKA3BIBAEM
YCUWINTEJBHBIE KAYECTBA TPAH3UCTOPA. HA ITPUMEPE
QJEKTPOABUI'ATEJISAA U3BMEHSAEM OBOPOTDBI

B sToM 3kcniepuMenTe Mbl mo3HakoMumcs ¢ TpansuctopoM MOSFET u ¢
MOMOIIIBIO HETO OyieM YIPaBIsATh MOIIHOW HAarpy3KOi — 3JI€KTPOIBUTATEIIEM.

Heo0xoaumble KOMIIOHEHTBI:

* koHTpoJuiep Arduino UNO R3;

* [UIaTa JiJI1 NPOTOTUIUPOBAHUS;

« tpanzucrop MOSFET IRF540;

» muon 1N4007;

 neurarens DC;

* 010Kk nuTaHus S B;

* IPOBO/IA Mara-narna.

BriBosl Arduino, ckondurypupoBanasie kak OUTPUT, naxonsarcs B
HU3KOMMIIEJAHCHOM COCTOSIHUU U MOTYT OTJaBaTh 40 MA B Harpy3Ky U HE B
COCTOSIHUU 00€CTIeUUTh MUTAHUE MOITHOW HArPY3KH U OOJIBIIOr0 HAMPSKEHUS.
OpHuM U3 croco0O0B yNPaBIICHUs] MOILITHOW HArpy3KOH SIBJISIETCS UCIIOIb30BaHUE
noneBbix MOSFET-tpan3ucropoB. MOSFET-Tpan3uctop — 3T0 KIItO4 1715
yrpaByieHus OONBIIMMH TOKAMH MPU TOMOIIX HEOOJIBIIOTO HAPSHKEHHUS (B
OTJINYKE OT OMTOJISIPHBIX TPAH3UCTOPOB, YIPABISIEMbIX TOKOM). B Haiiem
HKCIIEPUMEHTE MbI OyIEM YIIPABISATh CKOPOCTHIO BPAIICHHSI MOTOPA U3MEHEHUEM
Hanpspkenus, nogasaeMoro Ha MOSFET. YnpasnsaTe HanpsskeHUEM, TOAABAEMbIM
Ha MOSFET, 6ynem ¢ nomompto [IINUM (11upoTHO-UMITYIbCHOM MOy situn). B
AKCIIEPUMEHTE 5 MBI YK€ paccMaTpuBaiu ucnosibzopanue UM miis nonyuenus
W3MEHSIOLIEr0Cs aHaJIOTOBOTO 3HAYEHHUS MTOCPEICTBOM HU(POBBIX CUTHANOB. J1Jis
PETYyIMPOBAHUS CKOPOCTH JIBUTATENSI Oy/IeM UCIIOJIb30BaTh MOTeHIIOMETp. Cxema
MOAKITFOUECHUS JIEMEHTOB ISl AJAHHOTO SKCIIEPUMEHTA MoKa3aHa Ha puc. 11.1.
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Puc. 11.1. Cxema nooknouenus momopa Kk Arduino

IopsaaoK MOAKIOYCHUS:

1. IToxkmrogaeM 3aeMeHTHI K iate Arduino mo cxeme Ha puc. 11.1.
2. CocTaBiisieM caMOCTOSITEIBHO U 3arpyskaeM B miaty Arduino ckeru
3. KpyTum noTeHIMOMETpP — U3MEHSIEM CKOPOCTh BPAILIEHHS] MOTOpA.



IMPOEKT 12: YIIPABJISIEM PEJIE YEPE3 TPAH3UCTOP

B sTOM 3KCIIEpUMEHTE MBI IO3HAKOMHUMCS C peJie, C TOMOIIBI0 KOTOPOTO C
Arduino MOKHO YNpaBJsiTh MOIIHOW HArPYy3KO# HE TOIBKO MOCTOSIHHOTO, HO U
MEePEMEHHOT0 TOKA.

Heo0xoqumble KOMIIOHEHTBI:

» kouTposuiep Arduino UNO R3:

* [UIaTa JiJI1 IPOTOTUIUPOBAHUS;

* OunossipHbId Tpansuctop C945;

» muon 1N4004;

* perne;

* IPOBOJIA Mara-narna.

* IPOBOJIA Mara-Mama.

Pesne — 3T0 aneKkTpuyuecKn ynpasiasieMblid, MEXaHHUECKUI MTEPEKII0YaTENh, UMEET
JIBE pa3/iebHbIC LIETU: LT YIIPaBICHUs, MPecTaBIeHHas KOHTakTamu (Al, A2),
U yTpaBiisieMast 11e1b, KOHTAKThI 1, 2, 3 (cM. puc. 12.1).

A1 3 J 1
Rell -—--
A2 2

Puc. 12.1. Cxema nogkniovyeHuns pene K Arduino
(n-kaHanbHoe yrnpasneHue)

[lenu HUKaK HE CBA3aHBI MEXKIY coOoil. Mexay koHTakTamu Al u A2 ycTaHOBJIEH
METaJUIMYECKUIN CepICUHUK, IPU MPOTEKAHUU TOKA IO KOTOPOMY K HEMY
MPUTATUBAETCS NOJBHKHBIN SKOPB (2). KonTakTel ke 1 u 3 HenoaBxHbl. CTOUT
OTMETHUTb, YTO SKOPb MOANPY>KUHEH, U ITOKAa MBI HE MPOMYCTUM TOK Uepe3
CEpJIEYHUK, IKOpb OyJIeT MPHKATBIM K KOHTaKTy 3. IIpu nmogayde Toka, Kak yxe
TOBOPHJIOCH, CEPJICUYHUK MPEBPALIAETCS B JJIEKTPOMArHUT U MPUTATUBAETCA K
KoHTakTy 1. [Ipu oGecTounBaHUM NMpY>KMHA CHOBA BO3BPALIAET IKOPh K KOHTAKTY
3.

[Tpu noaxmouenuu pese k Arduino KOHTaKT MUKPOKOHTPOJIIEpa HE MOXKET
o0ecneunTh MOIIHOCTb, HEOOXOJUMYIO JIJIsl HOPMAJIbHOM pabOThl KaTYIIKH.
[ToaTomy ciemyeT yCmInTh TOK — IOCTaBUTh TpaH3ucTop. g ycunenus yaoOHee
MPUMEHSITH h-P-N-TPAH3UCTOP, BKIIFOUEHHBIN 110 cxeme OO (cMm. puc. 12.2). ITpu
TaKOM C0c00€ MOKHO MOAKIIOYATh HArPy3Ky C OOJIBIINM HANpsKEHUEM
MUTaHUs, YeM MUTaHHE MUKPOKOHTPOJLIEPA.

Pe3uctop Ha 6a3e — orpaHuYUTENbHBIA. MOXET BapbUpPOBATHCA B IIUPOKUX
npeaenax (1-10 kOm), B 1r060M cirydae, TpaH3UCTOp OyAeT paboTaTh B peKUME
HachlllleHus. B kauecTBe TpaH3uCTOpa MOXKET OBITH JIFOOOH N-P-N-TpaH3UCTOP.
KoadpunuenT ycunenns npakTH4ecky He UMeeT 3HaueHus. Beibupaercs
TPAH3UCTOP 0 TOKY KOJIJIEKTOPA (HYKHBIN HaM TOK) U HANIPSHKEHUIO KOJUIEKTOP—
AMUTTEP (HANPSIKEHUE, KOTOPBHIM 3aIIUTHIBAETCS HATPY3Ka).
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K Arduino

NPN, (C945, C458

WK @aHanorvykble)

Puc. 12.2. Cxema noaksntoveHusi pene k Arduino
(n-kaHaneHoe ynpasneHue)

Jl1st BKITIOUEHUSA pelie, MoAKIoYeHHoro 1o cxeme ¢ O3, Ha BeiBo Arduino
HeoOxoauMo noaath 1, s Beikimouenus — 0. [ogkmouum pene k miate Arduino
0 cXeMe Ha puc. 12.3 1 HanuImeM cKeTd ynpaBieHus pene. Kaxasie 5 cekyHa
pene OyAeT nmepekiouaTbest (BKI0YATHCS/BhIKIIIOUAThCS ). [Ipu nepexintoueHun
pene pa3aeTcs XapaKTEPHBIN MIETYOK.

Iopsinok MoAKJIIOYEHNS:

1. [Toakmmrogaem aymeMeHTHI K mate Arduino mo cxeme Ha puc. 12.3.

2. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B miaty Arduino cketd

3. Kaxnpie 5 ceKkyH MPOUCXOUT MIECITHOK NEPEKIFOUEHHUS PEJIE €CIU MOIKIIOUNTh
KOHTAKTBhI PeJie, HalpUMEP B pa3pbliB NOAKIOYEHHOU K ceTn 220 B maTpoHa ¢
JAMTION HaKaJIWBaHUs, TO YBUJUM IPOIIECC BKIIOUYEHUS/BHIKIIFOUCHHUS JIAMITHI
HaKaJIMBaHUs pa3 B 5 cekyHn (puc. 12.3).
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Puc. 12.3 Cxema nooknouenus



MPOEKT 13: ®OTOPE3UCTOP. OGPABATBIBAEM OCBEIIEHHOCTD,
3AKUT'AA NJIN TACA CBETOANO/bI

B »sTOoM »sKcmepuMeHTe MBI TIO3HAKOMHMCSI C aHAJOTOBBIM JaTYUKOM IS
HU3MEPEHUS OCBEIICHHOCTH — poTopesuctopoM (puc. 13.1).

Puc. 13.1. @otopesuctop

Heo0xoauMble KOMIIOHEHTHI:

e kouTpoJuiep Arduino UNO R3;
* IJIaTa JUISL IPOTOTHIUPOBAHHSL,
* ¢oTOpE3UCTOD;

e pesuctop 10 kOwM;

* pesuctop 220 OM — 8 MTYK;

* CBCTOAMON,
¢ [IPOBOAA I1ala-1iaIia.

PacnpoctpanéHHOe UCTIONIb30BaHUE (POTOPE3UCTOPA — UBMEPEHUE OCBEIIEHHOCTH.
B temHoTE ero conmpotuBiaeHue 10BoIbHO Beauko. Korna Ha doropesuctop
MONAaJAEeT CBET, COMPOTUBIICHHUE MAA€T NPOMOPIUOHAIBHO OCBEIIEHHOCTH. CXxema
noAkioueHus oropesrcropa kK Arduino mokaszana Ha puc. 13.2. J{ns usmepenus
OCBENIEHHOCTH HEOOXOAUMO cOOpaTh ACIUTENh HANIPSHKEHUS, B KOTOPOM BEpPXHEE
iedo OyJeT nmpencTaBieHo GOTOPE3UCTOPOM, HUKHEE — OOBIYHBIM PE3UCTOPOM
JOCTaTOYHO O0JbIIOTO HOMUHANA. Bynem ucnonb3oBats pesuctop 10 kOwm.
CpenHee mie4o Jenutess MOAKI0YaeM K anaaoroomy Bxoay A0 Arduino.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/userfiles/image/LED%20RGBY.jpg
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
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Puc. 13.2. Cxema nookniouenus gpomopeszucmopa k Arduino

Hanmmem ckeTy YTeHUs aHAJIOTOBBIX JAHHBIX U OTIIPABKU UX B
MOCIIEIOBATENBHBIN MOPT.

Iopsaaok NoaAKIIOYEHNS:

1. IToakmrouaem oTope3ncTOp MO cxeme Ha puc. 13.2.

2. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B 1iaty Arduino cketd

3. Perynupyem pyKkoit 0CBEIIEHHOCTh (DOTOPE3UCTOPA U HAOJII0/1aeM BBIBOJ B
IIOCJIEIOBATEIBHBINA MOPT U3MEHSIOIINXCS 3HAYEHUM, 3aIIOMUHAEM TOKa3aHUs [TPU
IIOJIHOM OCBEIICHHOCTU TOMEIIECHMS U IIPU MTOJIHOM NIEPEKPBIBAHUHN CBETOBOTO
MIOTOKa.

Tenepb co3aaiuM UHAUKATOP OCBELIEHHOCTH C MOMOIIBIO0 CBETOIMOIHOTO psJia U3
8 cBeTo1n010B. KommuecTBO ropsirx CBETOANO0B MPOIOPLUOHAIBHO TEKYIIEH
ocerieHHOoCcTH. Cobupaem CBETOAMOIBI IO cXeMe Ha puc. 13.3, nucnonb3ys
OTPAHUYUTEIIBHBIE PE3UCTOPHI HOMUHAIIOM 220 OM.
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Puc. 13.3. Cxema nookniouenuss pomopesucmopa u c6emoouooos k Arduino

IopsaaoK MOAKIIOYCHUS:

1. [ToaxmtouaeM (HOTOPE3UCTOP U CBETOIMO/BI IO cxeMe Ha puc. 13.3.

2. CocTaBiisieM caMOCTOSITEIBHO U 3arpyskaemM B miaty Arduino cketu

3. Perynmupyem pykoit 0OCBEIIEHHOCTh (DOTOPE3UCTOPA U TIO KOJTUICCTBY TOPSIINAX
CBETOJIUOJIOB OMPEIEIIeM TEKYIIIU YPOBEHb OCBEIIEHHOCTH (puc. 13.3).

HuxHuii u BepXHHUIA IpeAebl OCBEIIEHHOCTH Mbl O€peM U3 3alIOMHEHHBIX
3HAQYEHUH IIPU IPOBEAEHUN SKCIIEPUMEHTA 10 MPEABIAYIIEMY CKETUY.
[TpomexxyTOoUHOE 3HaYEHNE OCBEIIICHHOCTH MBI MacIITabupyeMm Ha 8 3HaueHuH (8
CBETOAMOJIOB) U 32KUIaeM KOJMYECTBO CBETOAMOA0B MPONOPLUHUOHATBHOE
3HAYECHUIO MEXAY HKHEN U BEPXHEN ITPaHULIAMU.



MMPOEKT 14: IATYUK TEMIIEPATYPbHI AHAJIOIOBbIN LM335.
IMPUHIUII PABOTBI, IPUMEP PABOTbBI

B sTOM 3KCIIEpUMEHTE MBI IO3HAKOMUMCS C aHAJIOTOBBIM JTATYMKOM JIJIS
n3MepeHus tremmeparypsl LM335.

Heo0xoauMble KOMIIOHEHTHI:
 kourposiep Arduino UNO R3;
* I1J1aTa JUISL IPOTOTHIIMPOBAHUS,
e 1aT4ukK Temreparypsl LM335;
* pe3uctop 2,2 KOwm;

* RGB-cBeToamor;

* pesuctop 220 OM — 3 MITYKH,

* IPOBOJIA Iana-mara.

LM335 — 310 HEOpOroit TeMnepaTypHbIii 4yBCTBUTEIIbHBIN AJIEMEHT C
nuanazoHoMm oT —40 °C 1o +100 °C u Tounoctsio B 1 °C. Ilo npuHuuny aeicTBus
natunk LM335 npencrasnsier co0oi CTaOMIUTPOH, y KOTOPOTO HANPSXKEHUE
CTaOWIIM3aIMK 3aBUCUT OT TeMIepatypsl. [Ipu MoBbIIIEHNN TeMIepaTypbl Ha OJIUH
rpanyc KenbBuHa HampsikeHUE cTabUIM3auy yBenuduBaercsa Ha 10 MUJIIMBOJIBT.
J{ns u3mepenust TeMnepaTypbl UCIIONb3YIOTCS 2 BBIBOAA, TPETUN HYKEH JUIS
KaJIMOpOBKM AaTurka. B kauecTBe nmpumepa ucnoiap3oBanus naryuka LM335
CO3JaIMM MHJIUKATOpP TEMIEpaTypbl OKpyxatomen cpeapl Ha RGB-cBeTonnoe.
Cxema noJKJI0UeHMS MoKazaHa Ha puc. 14.1.

[Tpuctynum k HanucaHuto cketdya. HaM He0OX0MMO MOTYyYUTh 3HAUEHUE C
ananorosoro Bxona AQ mogkmoueHus gatunka LM335, nepeBectr B 3HaYEHUE B
BOJIbTAaX, UCXOISl U3 3HAUCHUS OIIOPHOIo HanpsbkeHus +5 B. Ml nostyuum
3HaueHue Temreparypsl B KenbBuHax. [{iis mogydeHus 3HaU€HHS B Tpaaycax
[enbcust mosiy4eHHOE 3HAY€HHE HEOOXOIUMO YMEHBIIIUTh Ha BenuuuHy 273.15.
Omnpenenum koMpopTHOE 3HaAUeHHE TemnepaTypsl B uaTepBaie MIN T-MAX T
(2027 °C). IIpu nonaganuu 3HaveHus B 31oT uHTepBas RGB-cBeTO MO TOpUT
YKEITHIM [IBETOM, [PU MOHWKEHHOM 3HAYE€HUU — CUHHUM, MPU MMOBBIIIEHHOM —
KPaCHBIM.

J171st npoBepKU BHIBOJUM 3HAYEHUE TEMIIEPATYPhl B MOHUTOP MOCIIEI0BATEIHLHOTO
nopta Arduino IDE.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/svetodiod-rgb
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
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Puc. 14.1. Cxema nooknouenuss oamyuxa memnepamypst u RGB-ceemoouooa k
Arduino

IopsaaoK MOAKIOYCHUS:

1. TToaxmouaem natunik LM335 u RGB-cBeroauon o cxeme Ha puc. 14.1.

2. CocTtaBiisieM caMOCTOSITEIBHO U 3arpykaeM B maty Arduino cketu

3. CMoTpuM B MOHHUTOPE TTocieaoBaTenpHoro nopra Arduino IDE BeiBoA
3HaueHui Temrepatypbl, RGB-cBeTon1no 1 moka3piBaeT HHTEPBAT KOM(POPTHOCTH
TEeMIIepaTyphl.



IMPOEKT 15: UHAUKATOP LCD1602. IPUHIMII NIOAKJIIOYEHMUS,
BbIBOJI MH®OPMALIMU HA HET'O

B 3TOM 3KCIIEpUMEHTE MBI HO3HAKOMUMCS € KUJIKOKPUCTATUTMYECKUMHU
uHauKaropamu Winstar Juisi BBIBOJIa CMMBOJIbHOM MH(popManuu. Hayuumcs B
Arduino-mpoektax NpUMEHATh OMOIMOTEKH M CO3/IaIMM ITPOSKT BHIBOJIA
MOKa3aHMil 1atunka temreparypsl LM335 Ha skpaH qucruies.
Heo0xoaumble KOMIIOHEHTBI:
* kouTposiep Arduino UNO R3;
* [UIaTa JiJI1 NIPOTOTUIUPOBAHUS;
e | CD-skpan WH1602;
* pe3uctop 2,2 KOM;
* pe3uctop 50 Owm;
* noteHuometp 1 kOm;
* 1aTuukK Temreparypsl LM335;
* IPOBO/IA Mara-marna.
* BHEIIHUM OJ0K uTaHus +5 B.
Kunkokpucrammnueckue uaaukatopbl (QKKU, anrin. LCD) sBnsioTcst y100HBIM U
HEJIOPOTUM CPEICTBOM JIJIsi OTOOPaKEHUSI TAaHHBIX BAIIUX MPOEKTOB. CUMBOJIbHBIN
unarkatop WH1602 1o3BosisieT BBIBOAUTD Ha SKpaH 2 CTPOKU 1o 16 cuMBOJIOB
(pa3mepoM 5x7 uin 5x10 1 JONOTHUTENBHAS CTPOKA MO Kypcop). YIpaBisieT
paboToil nuctIest KOHTPOJLIEP.
Ha puc. 15.1 nokazan XKKN Winstar ¢ kontposiepom HD44780.

-

[ | |

SS VDD Vo RS R/W _E DB4 DBS DB6 DB7 A K

|

Puc. 15.1. KKH WH1602 na xonmponnepe HD44780
Ha3zHna4yeHnue BbIBOJ0B KOHTPOJLJIepa:
* DBO-DB7 — oTBeuaroT 3a BXOJAIIME/UCXOIAIINE JaHHEIC,
* RS — BrICOKHMI1 YPOBEHB O3HAYAET, YTO CUTHANI Ha Bbixogax DB0-DB7 sBnsercs
JTAaHHBIMU, HU3KUH — KOMaH/0M;
* R/W — onpenensier HanpaBiieHUE JaHHBIX (UTeHHEe/3anuch). Tak kKak oneparus
YTEHUS JAHHBIX U3 WHIUKATOPa OOBIYHO ObIBaeT HEBOCTPEOOBAHHOM, TO MOKHO
YCTAHOBHUTH MOCTOSIHHO HAa 3TOM BXO/J1€ HU3KHUIl YPOBEHb;
* E — uMnybC InuTenbHOCThIO HE MeHee 500 MC Ha 3TOM BBIBOJIE ONPEACISET
CHUTHAJI I UTeHMs/3anmicH JaHHBIX ¢ BEIBOJIoB DBO0-DB7, RS 1 W/R;
* VO — ucnonb3yercs A1 3aJjaHus KOHTpacTa U300pakKeHus;
* A, K — nutranue nojcBeTKH (aHOI U KaTOJ), €CJIU OHA UMEETCS;
* VSS — 3emuns;
* VDD — nutanue XK-unaukaropa.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/displey-lcd-1602-blue-screen
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
http://arduino-kit.ru/catalog/id/adapter-blok-pitaniya-robiton-en1500s-1500-ma

st ynpaBnenus JKK-uanukatopom Heooxoaumo 6 uinu 10 BeiBooB Arduino, B
3aBUCHUMOCTH OT TOTO, BbIOpaH 4- iu 8-OMTHBIN pexuM oOMeHa JaHHbIMU. JlJis
COKpaILEHUs TpeOYEeMOTr0 YnCIIa BBIBOJIOB MUKPOKOHTPOJUIEPA MOXKHO padOTaTh B
4-0utHOM pexkuMme. B aTom ciydae Ha BeiBojax DB4-DB7 unaukaropa cHavana
OyAyT nepenaBaThCs CTApIINE YEThIpE OUTa TaHHBIX/KOMaHAbI, 3aTEM — MJIA ILINE
yeThipe Outa. Beieoasl DB0-DB3 ocTanyTcst He3aaeliCTBOBaHHBIMU.

B Hamewm s3kcriepuMeHTe Mbl Oy/1eM CUMTBIBATh JAHHBIE C JaTYUKA TEMIIEPATYpPbI
LM335, KOTOpBIi MBI pACCMOTPENH B 3KCHIEPUMEHTE 13, U BBIBOJUTH HA IKpaH
KKU 3nauenue temnepatypsl B KenbBrunax u rpagycax Llenscus. Cxema
noJiKItoueHus naryuka remrnepatypsl U JKKU B 4-OutHOM pexxume K rjiaTe
Arduino noka3ana Ha puc. 15.2. 3ametsTte, uto ansa nutanus XKKU nyxen
OTAEJIBLHBIN OJIOK muTanud +5 B.
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Puc. 15.2. Cxema nooknouenuss oamuuxa memnepamypol u KKHU xk Arduino
[Tpuctynum k HanucaHuto cketya. GyHkImoHan Arduino MokeT ObITh PacIIMPEH
3a CUeT MCIOJIb30BaHM OMOmoTek. bubmuorekn Arduino mpemnocTapisior
JOTIOTHUTENBHYIO (PYHKIIMOHATBHOCTD JUIsl HCTIOJB30BAHMS B CKETYaX U CUITLHO
YIOPOIIAIOT MPOIIECC HAMMUCAHUS POTPaMM. P51 OCHOBHBIX OMOIHOTEK
ycTaHaBiauBaeTcs BMecte co cpenoit Arduino IDE, a nononHuTtensHbIe, KOTOPHIX
OYE€Hb MHOT'O, BBl MOXETE YCTaHOBUTH camu. [Ipu pabore Arduino ¢ XKKU-
nucruiesmu Ha kouTposuiepe HD44780 Gynem ucnosb3oBath OMOINOTEKY
LiquidCrystal.

IopsaAIoK MOAKIIOYEHHUS

1. IToaxmouaem natunk LM335 u )KKU no cxeme Ha puc. 15.2.

2. CocTaBisieM caMOCTOSITEIBHO U 3arpyskaeM B miaty Arduino cketu

3. CMOTpUM Ha 3KpaHe AUCIUIes IOKa3aHus AaTyuka TemrepaTtypsl B KenbBunax u
rpanycax Lenscus (puc. 15.2).



MMPOEKT 16: TPAOMUYECKHWNA MHIUKATOP. TOJAKJIOYEHUE
JAUCIIJIEA NOKIA 5110

B aToM 3kcrniepuMenTe Mbl paccMoTpuM rpadudeckuii qucruiei Nokia 5110,
KOTOPBIN MOKHO MCIOJIb30BaTh B IpoekTax Arduino Jijisi BEIBO/IA FpapuiecKoit
nHpopMaruu.

Heo0xoaumble KOMIIOHEHTBI:

* kouTposiep Arduino UNO R3;

* [UIaTa JiJI1 NPOTOTUIUPOBAHUS;

* rpadudeckuii gucruieit Nokia 5110;

* IpPOBOJA Narna-narna.

* poTOpe3ucTop;

* pe3uctop 2 KOM.

Kunkokpucramnuueckuit aucmieid Nokia 5110 — MOHOXpOMHBIHN TUCTUIEH €
pa3zpeuienneM 84x48 Ha koHTposuiepe PCD8544, npenHa3zHayeH 7151 BbIBOJIA
rpadguieckoil u TekctoBoil nuHopmanuu. [lutanue gucmies T0JKHO JIEKATh B
npenenax 2.7-3.3 B (makcumywm 3.3 B, nipu nogade 5 B Ha BeiBog VCC nucrieit
MOKET BBIUTHU U3 cTposi). Ho BBIBO/IBI KOHTpOJUIEpa ToJIepaHTHBI K +5 B, mosTomy
UX MOXKHO HAMpAMYIO MOJKII0UaTh K BXxojgaM Arduino. HemanoBaxHbIif MOMEHT —
HU3KOE MOTPEOJICHNE, UTO MO3BOJIAET MUTATh AUCIUIEH OT miatel Arduino 6e3
BHEIIIHETO UCTOYHUKA MTUTAHUS.

Cxema nonxnrouenus Nokia 5110 k Arduino nokasana Ha puc. 16.1.
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Puc. 16.1. Cxema nooknouenus Nokia 5110 k Arduino

Hns pabotel ¢ aucriieeM Nokia 5110 6yaeM ucnosib3oBaTh OMOIHMOTEKY
Adafruit GFX, koTopast umeer 6oratbie BO3MOXXHOCTH JIJISI BBIBOJIa Tpa)UKy 1
TeKkcTa. B Hamem skciepuMeHTe Mbl Oy/1eM TOJTy4aTh IaHHBIE OCBEIICHHOCTH C


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/displey-nokia-5110-lcd-_blue-screen_
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg

dboTopesncTopa, MOAKIIOYEHHOTO K aHaIoroBomy Bxoay Arduino A0, v BIBOIUTH
JTAHHBIE OCBEILIEHHOCTH B YMCIIOBOM M rpaduyeckoM mpeacraBieHusx. Cxema
MOJKJIFOYEHHMS TTI0Ka3aHa Ha puc. 16.2.
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Puc. 16.2. Cxema nookniouenuss Nokia 5110 u gpomopezucmopa x Arduino

Mgl cunThIBaeM AaHHbIE ¢ (POTOPE3UCTOPA M OTOOpaKaeM YHCIOBOE 3HAYCHHE, a
TaKke B rpaduyeckoM Buje (mporpecc-6ap) 3HaUYeHHUE OCBEIIEHHOCTH B
IPOIEHTaX OT MaKCUMAaJIbHOTO 3HaUCHUs. 3HAYCHHS] MUHUMAaJIbHOU 1
MaKCUMaJIbHOW OCBEUIEHHOCTH OepeM U3 IKcrepuMenTa 13.

IMopsaok MOAKIIOYEHMSI:

1. [Moaxmrouaem gatumk aucruies Nokia 5110 u ¢poTopesuctop mo cxeme Ha puc.
16.2.

2. CocTtaBiisieM caMOCTOSITEBHO U 3arpyskaeM B miaty Arduino cketu

3. [lepekpriBasi pyKoii MOTOK CBETA, CMOTPUM Ha SKpaHe JAUCIUICS U3MEHEHUE
ITOKA3aHUH OCBEILIEHHOCTH.



IMPOEKT 17: CEPBOIIPUBO/A. KPYTUM ITIOTEHIHUOMETP, MEHAEM
ITOJIOKEHHUE

Heo0xoauMble KOMIIOHEHTHI:

e kouTpoJuiep Arduino UNO R3;
* IJIaTA JUISL IPOTOTHIIMPOBAHHSI,
* CEpPBONPHUBO/L,;

* noteHiometp 1 kOMm;

* IPOBOJIA IIana-nara.

* BHEIITHUM OJIOK muTanus +5 B.

CepBonpuBoa (cM. puc. 17.1) — ycTpoiicTBO, obecrneunBaroiee nmpeodpa3oBaHue
CHTHaja B CTPOrO COOTBETCTBYIOIIEE 3TOMY CUTHAIY TIepeMelieHue (KaK MpaBuio,
MOBOPOT) HCHOJHUTENBHOTO ycTpoiicTBa. [IpencraBnser coboii MpsMOyroibHYIO
KOPOOKY C MOTOPOM, CXEMOW U PEIyKTOPOM BHYTPH U BBIXOJHBIM BaJiOM,
KOTOPbIH ~ MOXET TOBOPAYMBATBHCS HA  CTPOrO  (PUKCHUPOBAHHBIA  YIOJI,
oTpeieNsieMblil BXOAHBIM curHaioM. Kak nmpaBuiio, 3ToT yros uMeer npezein B 60 B
180. Kpome »sTOro, emie OBIBAIOT CEPBOINPHUBOABI U TOCTOSHHOTO BpalleHUSI.

Puc. 17.1. Cepsonpusoo

CepBonpuBOA MOJAKIIOYAETCS C IMOMOILIBIO TPEX MPOBOAOB K YIPABISAIOIIEMY
YCTPOMCTBY (ApaiiBepy WJIM KOHTPOJUIEPY) M UCTOYHUKY nuTaHus. CepBonpuBoa
YIPaBISETCS C TOMOILBIO UMITYJIbCOB IIEPEMEHHOMN UTUTEIBHOCTH. YTOJ TOBOPOTA
OTIpPEENSAETCS UIUTEIbHOCTBIO HMMITYJIbCA, KOTOPBIN MOAAETCA MO CUTHAJIbHOMY
OpoBOAY. ODTO Ha3bIBaeTCsl MIMPOTHO-UMIYIbCHOM Monaynsuuend. CepBonpuBon
OoXugaeT ummyinbca Kaxzable 20 mc. JTUTENbHOCTh UMIyJbCa OMPEIEISET,
HACKOJIBKO JTATIEKO TOJDKEH TOBOpaunBaThesi MoTop. Hampumep, nmmynbe B 1,5 mc
JUKTYET MOTOpPY MOBOPOT B moJiokenue 90° (HelTpanbHOe mnonoxenue). Korna
CEpBONPHUBOJ TOJIy4YaeT KOMaHIy Ha IEepeMelleHUe, €ro YIpaBisIoMUN OpraH
nepeMeInaeTcss B 3TO TMOJOXKEHHWe M YyAepxkuBaeT ero. Eciam BHemHss cuia
JeCTByeT Ha CEpBONPUBOJ, KOTJIa OH YAEPKUBAeT 3a/JlaHHOE II0JI0KEHHE,
CepBONPHUBOJ OyJeT COMPOTUBIATHCA NEPEMEIEHUI0 M3 AITOr0 TOJO0XKEHUS.
MakcumanbHasi BeJIMYMHA CHIIBI, KOTOPYIO MOXET BBIIEPKUBATh CEPBONPHUBO/I,
XapakTepu3yeT Bpallaloliuii MOMEHT cepBomnpuBojaa. OJIHAKO CEpBOIPHUBOJ HE
HaBCErJa yAep KUBAeT CBOE IMOJIOKEHHUE, UMITYJIbChl MO3UIIMOHUPOBAHUS JOTKHBI


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/servoprivod-towerpro-sg90
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
http://arduino-kit.ru/catalog/id/adapter-blok-pitaniya-robiton-en1500s-1500-ma

MOBTOPATHCS, WHGOPMHUPYS  CEPBONMPHUBOA O  COXPAHCHUH  IOJIOKCHUSI.
B HamieMm sKkcniepuMeHTEe Mbl OylieM YIpaBisATh MOJIOKEHHUEM CEpPBOMPUBOJIA C
MOMOIIBI0  MOTEHHHOMeTpa. (Cxema  MNOAKIIOYEHHsS  CEpBONPUBOAA U
noTeHuoMeTpa K riare Arduino nokasana Ha puc. 17.2.

o
> x

outnpay

Puc. 17.2. Cxema nooknouenus cepgonpugoda u nomeryuomempa Kk Arduino

CepBonpuBOo/I MOAKIIOYAETCS TpeMs ipoBogamu: nutanue (Vcec), «zemis» (Gnd) u
curHanbhbii (C). [TuTanne— KpacHbI MpOBO, OH MOXKET ObITh MOAKIIOYEH K +5 B
BHEIITHETO0 MCTOYHUKA MUTAHUS, YEPHBI (MM KOPUYHEBBIN) MPOBOJ — «3EMIISD» —
noakimoyaercss Kk GND-BeiBogy Arduino GND, curHaneHblil (OpaHXeBbIi /
XKENTHIA / OeINbIil) MPOBOJ MOAKIIOYAETCS K IU(POBOMY BBIBOAY KOHTPOJIIEpA
Arduino. /I nmuTaHus CepBONPHUBO/IA UCIIONB3YEM OTIAEIbHBIN OJOK mMuTaHus +5
B. [Ins ynpanenus cepBonpuBoaoM B Arduino umeercs crangapTHas OuOauoTexa
Servo. Ha mmarax, otnuunbix oT Mega, ucnonab3oBaHue OMOJUOTEKH OTKIIOYAET
BO3MOXXHOCTh npumeHeHusi analogWrite() (ILIMM) na nunax 9 u 10 (BHe
3aBUCUMOCTH, MOAKIIOYEHBI K 3TUM NMHHAM cepBbl WK HeT). Ha mmarax Mega 1o
12 cepBONpPHUBOJIOB MOTYT HCIOJIB30BaThCA O€3 BIMSHUS Ha (DYHKIIMOHAIBHOCTh
[IT1M, HO ucnons3zoBanue ot 12 1o 23 ceppoMaminHOK OTKI0UNT PWM UM Ha
nuHax 11 u 12.

AmnanoroBbie nanabie noteHnuomerpa (0—1023) macmrabupyem dyHkmmer map()
B 3HAYCHMs yriia moBopota cepBorpuBoaa (0—180) u ¢ moMoripio OMOIMOTEYHON
dbyHKIMK servo.write(angle) maeM cepBONPHUBOIY KOMAHIY JUIsl TIOBOPOTA.
Iopsiaok MOAKIOYECHUS:

1. ITopknroyaeM JaTYUK CEPBOMPHUBOIA U MOTEHIIMOMETP MO cxeMe Ha puc. 17.2.

2. CocTaBiisieM caMOCTOSITENBHO U 3arpyskaemM B miaty Arduino cketu

3. [ToBOpPOTOM pyYKH MOTEHIIMOMETPA YIPABJISIEM MOJI0KEHUEM CEPBONPUBO/IA.



ITPOEKT 18: OBPABATBIBAEM JIAHHBIE OT I[)KOI\/‘ICTI/IKJA.
YIIPABJIEHUE PAN/TILT BRACKET C IIOMOIIbLIO JUKOUCTHUKA

B 3TOM 3KCIIEpUMEHTE MBI PACCMOTPUM TMOJKII0UEHHE K Arduino AByXOCEBOTO
aHaAJIOrOBOTO JIXKOMCTHKA.

Heo0xoaumble KOMIIOHEHTBI:

* kouTposiep Arduino UNO R3;

* m1aTa Uil NPOTOTUIIUPOBAHHS;

* MOIYJIb JUKOMCTHKA,

» kpouurerd Pan/Titl Bracket;

* CEpBONPHUBOA — 2 IIT.;

* IpPOBOJA Narna-narna.

Jlns ympaBieHus ~— KakUM-TMOO  yCTpoWCTBOM  Ha  ocHoBe  Arduino,
[epEMELIAIOIIMMCS B JBYXMEPHOM CHUCTEME KOOPAMHAT, OTJIMYHO MOAOUAET
mxoictuk. Jns mmat Arduino CymiecTBYIOT MOAYJIM aHAJIOTOBOTO JIKOMCTHKA,
umeromue och X, Y (moreHuuomMerpsl 10 kOM) U TOMOJHUTETBHYIO KHOTIKY — OCh
Z. JI>KOMCTUK MO3BOJISIET IUIABHO M TOYHO OTCJIEKMBATh CTEIEHb OTKJIOHEHUS OT
HyleBod Touku. CaMm KOMCTUK TOJNPYXUHEHHBIH, IOATOMY OH OyJer
BO3BpAIIATBCS B  LEHTPAIBHOE COCTOSHUE IIOCJIE€ €ro OTHYCKaHUs U3
ONPEAECTCHHON MO3ULINH.

Konraktel Vee 1 GND Mexay BceMu TpeMms IpylrnaMyd KOHTAKTOB COEIUHEHBI.
Takum oOpa3zoM, AJisi TOAKIIOUEHUSI HY’KHO 5 TIPOBOJIOB: OCh X, OCh Y, KHOTIKA Z,
nutanre Vee u oot GND. JIXKOMCTUKHA — MaCCUBHBIE MOJIYJIM U HE MOTPEOIISIIOT
Kakyro-mu0o osHeprutro oT miatel Arduino. BeiBomst VERT u HORZ
noakovaroTcs K ananoroBbiM BxogaM AO u Al Arduino, SEL — x nudpoBomy

Bxoay D2. Cxema nojkiatoueHus noxkasasa Ha puc. 18.1.
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Puc. 18.1. Cxema nooknouenus niamol oxcovicmuxa Kk Arduino
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Hanuiiem ckerd cUMThIBaHUS TAHHBIX JYKOMCTHKA W BHIBOJA 3HAYCHUN B MOHUTOP
nocieaoBaTenbHoro mopta Arduino IDE.

IopsaaoK MOAKIOYCHUS:

1. IMoakmrogaeM JKOMCTUK K T1aTe Arduino 1o cxeme Ha puc. 18.2.

2. CocTaBiisieM caMOCTOSITENBHO U 3arpyskaemM B miaty Arduino cketu

3. CmotpuM B MOHUTOpE TocienoBareabHoro nopta Arduino IDE BeiBon
3HAYEHUM CMEIICHUS IO 0csiM X U Y M COCTOSIHUE KHOTIKH (0Ch Z).

Coznmagum OoJiee TOHITHBIA TPUMEDP UCTIOIB30BAHMS JDKONCTHKA TS YIIPABICHUS
nosioxkenueM kponurreitna Pan/Titl Bracket ¢ aByms cepBonpuBomamu, Ha
KOTOPOM MOKHO Pa3MECTUTh, HAIPUMEP, KAMEPY U MEHATH MOJ0KEHUE KaMEpPhI
BJICBO/BIIPABO Y BHU3/BBEPX C MOMOIIIBIO JPKOUCTHKA. CXxemMa COeAMHEHUN TSt
JAHHOT'O 3KCIIEPUMEHTA MOKa3aHa Ha puc. 18.2.

[lepemerniennem JHKOUCTUKA MO OCH X Mbl OyZeM YIPABJISITH TOBOPOTOM HUKHETO
CEpBOIPHBO/a (BJICBO/BIPABO), MEpPEMEIICHUEM JKONCTUKA Mo ocu Y Oyaem
yOpaBJISITH TOBOPOTOM  BEpPXHEro cepBonpuBoja (BBepx/BHU3). CpenHee
HEUTpaAIbHOE TOJIOKEHUE JHKOUTHKA MO KaKJI0H OocH (IIPU aHAJIOTOBOM 3HAYEHUU
512) cooTBETCTBYET yIily OBOPOTa CEPBOINPHUBOA Ha yrod 90°.
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Puc. 18.2. Cxema nooknouernus niamot oxcovcmuxa u Pan/Title Bracket k
Arduino

Iopsiaok MOAKIOYECHUS:

1. Cobupaem Pan/Title Bracket u cepBorpuBobi.

2. Ilonkmrouaem mxoiictuk u Pan/Title Bracket k mirare Arduino mo cxeme Ha puc.
3. CocTaBisieM caMOCTOSITENBHO U 3arpy’kaeM B miaty Arduino cketu

4. Yupasnsem nonoxxenueM Pan/Title Bracket nepemenienrem mxoicTika mo
ocamMm XU Y.



MMPOEKT 19: IIAT'OBBIN IBUT' ATEJIb 4-®A3HBIH, C
YIIPABJIEHUEM HA ULN2003 (L293)

B stom OKCIICPUMCHTC MBI PACCMOTPHM IIOAKIHOYCHHUC K Arduino 11aroBoro
ABHUI'aTCIIA.

Heo0xoauMble KOMIIOHEHTHI:

» xouTpouiep Arduino UNO R3;
* IUIATA JUISI IPOTOTUHHUPOBAHUS,
* IIIaTOBBIM JBUTATEIb;

* mukpocxema L293;

* IPOBOJIA IIana-nara.

* KHONKAa — 3 IT.;

e pesuctop 1 kxOm — 3 mit.;

* BHEIIHMI OJIOK nmuTanus +5 B.

[[TaroBeie nBUTATEIN MPECTABISIOT COOOW AIEKTPOMEXAHUYECKUE YCTPOMNCTBA,
3a/ladyeil KOTOPBIX SIBJISIETCS MpeoOpa3OBaHUE dIEKTPUUYECKUX HUMITYJIHCOB B
NepeMeEIlCHHE Baja JABUraTedss Ha ompeaeneHHbll yron. I/ Hanum mmpokoe
npUMEHEHUEe B 00JIacTH, Tlie TpeOyeTcs BhICOKAas TOYHOCTb MEPEMEIICHUM WU
ckopoctu. Harnsagueimu npumepamu yctpoucTs ¢ LIJ] MOryT ciy>kKUTh PUHTEPHI,
(akchl U KONUPOBAIbHBIE MAIIMHBI, a TAKXKE O0JI€€ CI0KHBIE YCTPONUCTBA: CTAHKH
¢ UITY (4ucioBbIM MpOrpaMMHBIM YIpaBJI€HHEM), (pe3epHbIe, IPaBUPOBAIbHBIE
MaIUHbI U T. 1.

[[TaroBelii JBUraTelib — CHUHXPOHHBIM OECIIETOYHBIN DJIEKTPOJBUTATENH C
HECKOJIbKUMH OOMOTKaMH, B KOTOPOM TOK, MOJIaBa€Mbli B OJHY M3 OOMOTOK
cTaTopa, BbI3bIBaeT (pukcanuio poropa. IlocnemoBarenpHas akTuUBamus 0OMOTOK
JIBUTATENIsl BbI3BIBAET JHMCKPETHBIE YIJIOBBIE IMEpEeMEIIeHUsl (Illaru) poTopa.
Hamnpsmyro, x BeiBojam Arduino moakmrodats ][ Henmb3s, IS MOIKIIOYCHUS
UCIIOJIB3YIOT JIMOO JApaiiBephbl IIAroBbIX aBurateneit (Hampumep, A4988), mmbo
npaiiBepsl aBurareneir mocrosuuoro toka (ULN2003, 1L293). B skcnepumente
Oynem wucrnosib3oBaTh MuKpocxemy L[393, kotopas comepuT B cebe deThipe
MOIIHBIX ycunutensa (cMm. puc. 19.1). Ecnu Ha Bxon ycunurens mnojaercs 1, To
BBIXOJ| cakaerca Ha 12 B, ecnu Ha Bxon mogaercss 0, TO BBIBOJ CakaeTcs Ha
3emito. Takum oOpaszom, mogaBast koMOuHaruu 0 u 1 Ha pasHbIE BXObI, MOKHO
cakaTh BBIBOJIbI JBUTATENsl Ha IIMHBI Pa3HOW MOJSPHOCTH, Bpamias IBUKOK B
pa3Hble CTOPOHBI.
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Puc. 19.1. Jlpaiisep osucameneui L293

[TogkmourM K Arduino miaroBblid JIBUTATellb W C TOMOINBIO KHOIMOK Oyaem
3a7aBaTh ~ IIEPEMEICHHE  IIaroBOr0  JIBUTATelsl B pa3Hble  CTOPOHBI.
Cxema coeAMHEHMH i1 JAHHOTO OKCIIEpUMEHTa II0Ka3aHa Ha puc. 19.2.
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Puc. 19.2. Cxema coeounenuii wazo6o20 osucameia u Arduino

Hanumem ckery ymnpaBieHUs MOBOPOTOM INArOBOIO JIBUraTeNs C IOMOIIBIO
KHONOK. [Ipy HaxaTuu Ha MepBYIO KHOIKY LIAroBbIM JIBUraTeNb epeMEIIaeTcs Ha
200 maroB mo 4acoBOHM CTpEJKe, MPU HAXKATHM HA JIPYIyH0 KHOIIKY IIaroBbIA
nsuratens nepememaercas Ha 200 maroB npoTtuB 4acoBoMl cTpenku. llpum
HAIMCAaHUU CKeT4ya OyJieM ucmnoiib3oBaTh Arduino-oubnumoreky Stepper.

IopsaAIoK MOAKIIOYEHHUS

1. IToxknroyaeM 3eMeHTHI K iate Arduino nmo cxeme Ha puc. 19.2.

2. CocTaBIisieM caMOCTOSITEIBHO U 3arpy’kaeM B riaty Arduino ckerd

3. IIpu HaxxaTuu HA OJHY M3 KHOMOK IIAaroBbli ABUratTesnp aenaet 200 maros B
OJIHY CTOPOHY U OCTAHABJIMBAETCS, MPU HAKATUH Ha APYTYIO KHOTKY JABUTATEIb
nenaet 200 maroB B 00paTHyI0 CTOPOHY.



IMPOEKT 20: JATYUK TEMIIEPATYPbBI DS18B20

B sTOM 3KCIIepUMEHTE MBI PACCMOTPUM TMOMYJISPHBIN ITUGPOBONA JaTUUK
temrepaTypbl DS18B20, padoTatouuii o nporokony 1-Wire, u co3naaum NpoeKT
BBIBOJIa TTOKa3aHUM gaTturka Ha 3kpan KK WH1602.

Heo0xoauMble KOMIIOHEHTHI:

» kouTpoJuiep Arduino UNO R3;
* IJIaTa JUISL IPOTOTUINPOBAHUS,
e natunuk DS18B20;

o LCD-3kpan WH1602;

* pe3uctop 50 Owm;

* noteHuuometp 1 kOwm;

* IPOBOJIA Iamna-mara.

* BHEIIHMI OJIOK nmuTanus +5 B.

DS18B20 — uudpoBoii TepMOMETP € MIPOTPpaMMUPYEMBIM pa3pelieHruem ot 9 o 12
outoB, KoTopoe MoxeT coxpaHaTtbcsi B EEPROM-namsatu npubopa. DS18B20
oOMeHMBaeTCs JaHHBIMM 10 ImMHE 1-Wire u Tmpu 3TOM MOXKET OBITh Kak
CIMHCTBEHHBIM YCTPOMCTBOM Ha JIMHUH, TaK U paboTaTh B rpymnie. Bee mporiecchl
Ha [IMHE YIPaBISIOTCS LIEHTPATbHBIM MUKPOIIPOILIECCOPOM.

Jwnanazon m3mepennit gatuuka: ot —55 °C go +125 °C ¢ Tounocteo 0,5 °C B
muana3zoHe ot —10 °C mo +85 °C. B momomnenme DS18B20 MokeT murtatbhbecs
HaMpsDKeHUEM JIMHUM  JIaHHBIX (Tak Ha3bIBa€MOE MUTAaHWE OT IMapa3uTHOTO
UCTOYHUKA) TP OTCYTCTBUM  BHEIIHETO  HMCTOYHHUKA  HAMNpsHKCHUS.
Kaxnpii  patumk  Ttuna  DS18B20 umeer  yHUKaubHbIA — 64-OUTHBIN
MOCJICIOBATEIbHBIM  KOJI, KOTOPBIA TIO3BOJISIET OOMIATbCSI CO MHOMECTBOM
natuukoB DS18B20, ycTtaHoBIeHHBIX Ha ofaHOM muHE. [lepBhic 8 OMTOB — KOX
cepun (ma DS18B20 — 28h), 3aTtem 48 OUTOB YHHUKAJIBHOTO HOMEpPA, U B KOHIIE 8
outoB CRC-xoma. Takoil mNpUHOMI  TO3BOJSET  HMCIOJB30BaTh  OJUH
MUKPOIPOIIECCOP, YTOOBI KOHTPOJIMPOBATH MHOXKECTBO jgarunkoB DSI18B20,
pacnpeieNIeHHBIX 10 O0JIBIIIOMY YYaCTKY.

B namem skcniepuMeHTe MBI OyZieM CUMTHIBATH JAHHBIC C JaTYMKA TEMIIEPATypPhl
DS18B20 u BeiBoguth Ha 3kpanH KK WH1602, koTopblii MBI paccMaTpuBaid B
skcnepumenTe 16. Cxema mnofkmodyeHus aatunka temmeparypsl DS18B20 u
WH1602 k miare Arduino nmokasana Ha puc. 20.1.
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Puc. 20.1. Cxema nookniouenuss oamuuxa memnepamypor DSI18B20 u WH1602 k
Arduino

[Tpuctynum x Hanucanuio ckerda. s pabotsl ¢ yerpoiictBamu 1-Wire B Arduino
ecTh cTanAapTHas oubnnoreka OneWire.

[TocrmenoBaTeIbHOCTh JAHHBIX I YTCHHS JaHHBIX ¢ ycTpouictB 1-Wire
CleayIoIas:

1. ITpoussectn RESET u nouck ycrpoiicts Ha sinauu 1-Wire.

2. Beimate xomanay 0x44, d9roOBl 3amyCTUTh KOHBEPTAIMIO TEMIIEPATyPhI
JTATYHKOM.

3. Ilogoxnate HE MeHee 750 mc.

4. Beinate komanay 0xBE, uro6sl cuntate O3Y naTurka (IaHHBI O TeMIlepaType
OyAyT B EpBbIX JBYX OailTax).

IopsaAoK MOAKIIOYEHHUS

1. IToaxmouaem naturik DS18B20 1 WH1602 o cxeme Ha puc. 20.1.
2. CocTaBIisieM caMOCTOSITEIRHO U 3arpykaeM B muaty Arduino cketd
3. CMOTpHUM Ha KpaHE IUCIUICS TIOKa3aHUs JaTuyruKa TeMIIepaTyphl.



IMPOEKT 21: JATYHUK BJIAKHOCTHU U TEMIIEPATYPBI DHT11

B 3TOM 3KCIIEpUMEHTE MBI pACCMOTPUM JATUUK JJISI K3BMEPEHUS] OTHOCUTEIBHOM
BJI&YKHOCTHU Bo3Ayxa u temrneparypsl DHT11 u co3gaaum npoekT BbIBOIA
nokaszaHui narurka Ha skpad KK WH1602.

Heo0xoauMble KOMIIOHEHTBI:

e kouTpoJuiep Arduino UNO R3;

* [UIaTa JiJI1 IPOTOTUIUPOBAHUS;

e matunk DHTI11;

e L CD-skpanx WH1602;

* pe3uctop 50 Owm;

* noteHuuomeTp 1 kOwm;

* IpPOBOJA Narna-narna.

* BHEITHUN OJOK NUTaHus +5 B.

Hatunk DHT11 (cm. puc. 21.1) He oTiiMyaeTcsi BHICOKUM OBICTPOJICHCTBUEM U
TOYHOCTBIO, OJJHAKO MOKET HAaWTH CBOE MPUMEHEHHE B PaIUOTIOOUTEIIbCKUX
MPOEKTax M3-3a CBOeH HEeBbICOKOM ctouMocTu. JJatunk DHT11 cocrout u3
€MKOCTHOT'0 JaT4YHMKa BJIAXKHOCTU U TepMUcTOpa. KpoMe Toro, 1aT4uk coaepKuT B
cebe npoctenbkuii AL st mpeoOpa3oBaHMs aHAJIOTOBBIX 3HAYEHUH BIAKHOCTH
Y TEMIIEPATYPHI.

DHT11 pins
vcce
DATA
NC
GND

- W N e

Puc. 21.1. lamuux DHT1 1

JlaTunk umeeT 4 BbIBOJA B OJIHY JIMHHIO C IIAroM 2,54 MM:

* 1 — VCC (nuranue 3-5 B);

* 2 — DATA (BBIBOJ JaHHBIX);

* 3 — HE UCIIOJIB3YETCH,

* 4 — GND (zemus).

[IpoTokoa o6MeHa — OJHOMPOBOAHBIN, IO CTPYKTYpe Bechbma noxoxx Ha DS18B20),
HO C B&XKHBIMU OI'OBOpPKAaMHU:

* DHT11 He ymeeT paboTaTh B «I1apasuTHOM» PEeKUME (TUTAHUE 110 JTUHUU
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JTAHHBIX );

* ka1t DS18B20 umeeT nepcoHaabHbIN HASHTU(PUKATOP, YTO JAeT
BO3MOYKHOCTh TTOAKJIFOYEHUS] HECKOJIBKUX TaKUX JAaTYMKOB K OJTHOMY IMUHY
Arduino. Onnako y DHT11 nogo6Ho# BO3MOXHOCTH HET — OJIMH JIaTYUK OyIeT
HCIIOJIb30BaTh CTPOTO OJWH IUGPOBOH THH.

B namem skcniepuMeHTe Mbl Oy1eM CUMTBIBaTh JaHHbIe ¢ gatynka DHTI11 u
BbIBOUTH HA 3KkpaH KK WH1602, koTopblii MBI paccCMaTpyUBaJI B
skcriepuMenTe 16. Pekomenmyemas cxema noakirodeHust K Arduino cogepkut
00s13aTeNbHBIN I OHOIIPOBOAHBIX JHHUM pe3ucTop-noaTsikky k VCC, B
KaueCTBE OMIUU PEKOMEHAYeTCs KoHIeHcaTop (GuibTp mo nmutanuto Mexay VCC
u GND). V nac B Hanuuuu DHT11 B Buje Moayssi, ero MOKHO MOAKIIOYATH K
Arduino HanpsSMYIO — pE3UCTOP U KOHJIEHCATOP TaM yke ecTh. Cxema
noakmrodeHus garanka DHT11 u WH1602 x mmate Arduino mokasana Ha puc.
21.2. Jlns nutanus )KKU Hy»eH oTaeabHbIi 0510k muTanus +5 B.
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Puc. 21.2. Cxema nooknouenus oamuuxka DHTI11 u WH1602 k Arduino

[Ipuctynum k Hanucanuto ckerya. Jjist pabotel ¢ narunkamu DHT11 (DHT21,
DHT22) B Arduino ectb Oubnuoteka OneWire.

IopsAoK MOAKIIOYEHHUS

1. ITonkmrowaem natunk DHT11 u WH1602 nio cxeme Ha puc. 21.2.

2. CocTaBisieM caMOCTOSITEIBHO U 3arpyskaeM B miaty Arduino cketu

3. CMOTpHUM Ha 3KpaHE AUCIIIES TOKa3aHUs OTHOCUTEIbHOM BIIAXKHOCTU U
TEeMITepaTypHhI.



IMPOEKT 22: JATYUKHU TI'A30B. IIPUHIUII PABOTBI, INIPUMEP
PABOTbBI

B stom OKCIICPUMCHTC MBI paCCMOTPUM YHBTpaBBYKOBOfI AaTYUK OJIsI U3MCPCHUA

PacCTOSIHUSA U CO3/1aJJUM MPOEKT BhIBOJA MMOKa3aHUN JaTunka Ha skpaH JKKU
WH1602.

Heo0xoaumMble KOMIIOHEHTHI:

» kouTpoJuiep Arduino UNO R3;
* IUIATA JUISL IPOTOTUHHUPOBAHUS,
e maTyuk rasa MQ-4;

* Ta30Bas 3KUTANIKA;

* CBETOJIMOJI;

* pesuctop 220 OwMm;

* IPOBOJIA Iamna-mara.

Cepust MQ-cencopoB juist ApJlyHO, TOCTPOEHBI Ha 0a3e MUHH-HArpeBaTess
BHYTPH U UCIIOJB3YIOT JIEKTPOXUMUYECKHI ceHCOp. OHU UyBCTBUTEIbHBI IS
ONPEICICHHBIX AUANIa30HOB I'a30B U UCIIOIb3YIOTCS B IOMEIICHUSAX TIPH
KOMHATHOH Temrieparype. BoT HEKOTOpbIe U3 HUX:

* MQ-3 — ceHcop mapoB aIKOTOJIS;

* MQ-4 — cencop aJist oOHapy>KeHUs MeTaHa, IPOIaHa;

* MQ-5 u MQ-6 — mpenHa3HaueHsbI U1 OOHAPYKEHUS MPOTIaHa,
OyTaHa;

* MQ-7 — 9yBCTBUTEJICH K yTapHOMY Ta3y;

* MQ-8 — crienmaym3upyetcs o Bogopoay H2.

JlaTuuku coziepkaT aHaJIOTOBBIA U IIU(POBOM BBIXOIbI IJIS ITOIKITFOYCHUS K
Arduino. CoBeTyrOT NOJIKJII0YaTh 00a BRIXOAA JIJIsl O0JIee TOYHOTO pe3yIbTaTa, 4To
BOBCE HE 00s13aTEIIBHO.

B namem skcniepuMente noAxitouuM aatauk MQ4 k ruiate Arduino u
MOCMOTPHUM, KaK OH pearupyet Ha Hajqu4ue ra3oB. Cxema MoJKITI0ueHUs JaTINKa
MokasaHa Ha puc. 22.1.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/datchik-gaza-mq-4-_metan-prirodnyiy-gaz_
http://arduino-kit.ru/userfiles/image/LED%20RGBY.jpg
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
http://arduino-kit.ru/catalog/id/datchik-gaza-mq-4-_metan-prirodnyiy-gaz_
http://arduino-kit.ru/catalog/id/datchik-gaza-mq-5-_sjijennyie-uglevodorodnyie-gazyi-_lpg_-prirodnyiy-gaz-koksovyiy-gaz_
http://arduino-kit.ru/catalog/id/datchik-gaza-mq-7-_ugarnyiy-gaz_
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Puc. 22.1. Cxema nooknouenus oamyuxa MQ4

Hanwuimem ckeTd, CUUTBHIBAIOIIUI MOKa3aHus ¢ JaTunka MQ4 u BRIBOISIIUN
IIOKa3aHUsl B MOHUTOP NOCIEN0BATENBHOrO NopTa. Eciu aHanoroBoe 3HaueHHeE €
naTyrka npeBbicuT 750 (omacHbIi ypOBEHb), OyJE€M 3aKUTaTh CBETOAMO/I,
MOJKIIOYEHHBINA K IUPPOBOMY BBIBOLY 8.

Iopsinok MoAKJIIOYEHHS:

1. ITonkmrouaeM natunk MQ4 k mate Arduino o cxeme Ha puc. 22.1.

2. CocTaBisieM caMOCTOSITEIBHO U 3arpyskaeM B taty Arduino ckeTtd

3. OTKpBIBa€M MOHHTOP TocieaoBaTenpHoro mopra Arduino IDE.

4. Tlocne moilayu MUTaHUS AATYUKY HEOOXOAMMO BpeMsi, YTOObI BBIMTH Ha
pabounii pexxum, npumepHo 10—15 cexynna. 1o Bpemsi HY>KHO, UTOOBI
HarpeBaTelib BHYTPH JIaTYUKa MOAHSI TEMIIEPaTypy A0 HEOOXOAMMOTO 3HAYCHHUSI.
5. [TogHOCHM Ta30BYIO 3AKUTAJIKy K JaTYUKY U OTKPBIBAEM Ta3, HaOI01aeM
M3MEHEHHE MoKa3aHui oT narunka MQ4 B MOHUTOpE MOCIEA0BATEIBLHOIO MOPTa
Arduino IDE.



MMPOEKT 23: YJIBTPA3BYKOBOM JATUYHUK PACCTOSIHUSI HC-SR04.
IMPUHIUAII PABOTHI, IIOJAKJ/JIIOYEHUE, ITIPUMEP

B stom OKCIICPUMCHTC MBI paCCMOTPUM YJ]BTpaBByKOBOfI AaTYUK OJIsI U3MCPCHUA

PacCTOSIHUSA U CO3/1aJUM MPOEKT BbIBOJA MMOKa3aHUN JaTunka Ha skpaH JKKU
WH1602.

Heo0xoaumMble KOMIIOHEHTHI:

» koHTposuiep Arduino UNO R3;

* IUIATA JUISL IPOTOTUHHUPOBAHUS,

* VIBTPA3BYKOBOM matuuk paccrosausg HC-SR04;
* ILC30M3JIYYATEIIb,

* pesuctop 100 Owm;

* CEpPBOIIPHUBOJI,

* IPOBOJIA ana-mara.

* BHEIIHMI OJIOK nmuTanus +5 B.

VYabsTpazsykoBoit gansHoMep HC-SR04 (puc. 23.1) — 3T0 moMenieHHbIe Ha OHY
IJ1aTy NPUEMHUK U IEPEAATYNK YIbTPa3BYKOBOTO curHaina. M3imyvyarens
Tr€HEPUPYET CUTHAJI, KOTOPBI, OTPa3UBIIMCH OT NPENSATCTBUS, NONAAAeT Ha
npueMHUK. I3MepuB Bpemsi, 32 KOTOPOE CUTHAJ MPOXOJUT JI0 0ObEKTa U 00paTHO,
MOXHO OILICHUTh paccTosinue. KpoMme camux npremMHuKa U iepeaTurKa, Ha 1iaTe
HaXOJUTCS elle U HeoOXxoauMast 00BsI3Ka, YTOOKI C/IeNIaTh paboTy C 3TUM AaTYHMKOM
MPOCTOM U YJTOOHOM.
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Puc. 23.1. YneTpasBykoBoii gansHomep HC-SR04
XapakTepuCTHKH YJbTPa3ByKoBOro najsHomepa HC-SR04:

* U3MepsieMbIil Auama3zoH — oT 2 10 500 cwM;

* TouHOCTh — 0,3 CcM;

* yroJ1 0630pa — < 15°;

* HAIIpsDKEHUE MUTaHus — S5 B.

Jatunk umeet 4 BbIBOJIA cTaHaapTa 2,54 MM:
* VCC — nuranue +5 B;


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/ultrazvukovoy-datchik-hc-sr04
http://arduino-kit.ru/catalog/id/modul-pezoizluchatelya
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/servo-mashinka-dlya-robotov-servo-rds3115
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
http://arduino-kit.ru/catalog/id/adapter-blok-pitaniya-robiton-en1500s-1500-ma

* Trig (T) — BBIBOJ BXOJTHOTO CUTHAJIA;

* Echo (R) — BBIBO/I BBIXOJTHOT'O CHTHAJIA;

* GND — 3emus.

[TocnenoBaTenbHOCTH NIEUCTBHM JIJIsl TOJYYEHHMSI IaHHBIX TaKOBa:
* I0JJa€M UMIYJIbC MPOIOJKUTENBLHOCTRIO 10 MKC Ha BeiBOI Trig;
* BHYTpH JaJIbHOMEpa BXOJJHON UMIYJIbC TpeoOpa3yeTcs B 8 UMITYJIbCOB YaCTOTOM
40 xI'u 1 mockLIaeTcs Brepe uepes usiydarens T;

* IOWJIS 1O IPENSITCTBUS, TOCIAHHBIE UMITYJIHChI OTPAXKAIOTCS U TPUHUMAIOTCS
npUeMHUKOM R, B pe3ynbpTaTe mosxy4yaeM BBIXOJHOW curHal Ha BeiBojie Echo;

* HEMIOCPEJICTBEHHO HA CTOPOHE KOHTPOJIIEpa NEPEBOAUM MOTYUECHHBIA CUTHAI B
paccTostHuEe 1o (hopmyIe:

— MUpHUHA UMITyJbca (MKC) / 58 = nuctanuus (cm);

— MmUpHUHA UMITyJbca (MKC) / 148 = quctanuus (I1oim).

B namiem skcniepuMeHnTe Mbl CO37a/IMM 3BYKOBYIO CUTHAIM3AIIMIO, KOTOpasi OyaeT
BKJIFOYATHCS MPU MPUOJIMKEHUH K maTe Arduino Ha paccTosiHrE MEHbIe 1 M.
JlaTuuk pa3MelneH Ha KPOHIITEHHE BPpaIatoIIeiicsi CEpBbl U KOHTPOJIUPYET
MPOCTPAHCTBO ¢ yriioM 0630pa 180°. Eciu natunk o6HapyxuBaeT 0OBEKT B
paauyce 1 M, mojaeTcsi 3ByKOBOM CUTHAJ HA Mb30U3Ty4YaTelb, BPAIIEHUE CEPBBI
npekpaiaercs. CxeMa COeJMHEHHUSI 3JIEMEHTOB IIPEACTABIIEHA Ha puc. 23.2.
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Puc. 23.2. Cxema coedunenus s1emenmos 0.1 36yK080U CUCHATIU3AYUU

[Tpu Hanmcanum cketya Oy7ieM UCIIOJIb30BaTh OMOINOTEKY Servo it paboThI ¢
cepBoIpuBoOIOoM U 6ubmoteky Ultrasonic.

st pabotsl Arduino ¢ qaturikom HC-SR04 numeercs rorosast Onbnmroreka —
Ultrasonic.

Koncrpykrop Ultrasonic mpuHHMaeET 1Ba mapaMeTpa: HoMepa THHOB, K KOTOPBIM
MOAKII0OUEHBI BbIBOJIBI TTig 1 Echo, COOTBETCTBEHHO:

Ultrasonic ultrasonic(12,13);



IHopsAIoK MOAKIIOYEHHUS:

1. 3akpemisiem gatunk paccrosiuuss HC-SR04 Ha cepBonpuBoze.

2. lMogxmouaem gatunk HC-SR04, nbe303ymMmmep 1 cepBonpuBo/I K miate Arduino
110 cxeMe Ha puc. 23.2.

3. CocraBisieM caMOCTOSITENBHO U 3arpy>kaeM B maty Arduino cketu

4. Habmro1aeM 3a HUKIMYECKUM MIEPEMEIICHHEM CEPBOIIPUBO/IA, IIPH MOMAIaHUU
oObekTa B noJje 3peHus aarunka HC-SR04 nbe303ymMmmep nM3naer curHaii,
CEPBOIPHUBOJ] OCTAHABIMUBAETCS, IPU UCUYE3HOBEHUU OOBEKTA U3 MOJIS 3PCHUS
JaTYMKaA CEPBOMPUBO]] BOZOOHOBIISIET IBIYKEHUE.



MMPOEKT 24: 3-OCEBOM THPOCKOIl + AKCEJEPOMETP HA
INPUMEPE GY-521

B sTom OKCIICPUMCHTC MbI IIO3BHAKOMHUMCA C aKCCIICPOMCTPOM U TUPOCKOIIOM U
6YIICM C IIOMOIIBIO Arduino IMOJIy4aThb ITOKAa3aHUA C 9TUX OATYHUKOB.

Heo0xoanMbie KOMIIOHEHTDI:

» kouTposuiep Arduino UNO R3;
* [JIaTA JUISL IPOTOTHIIMPOBAHUS
e Moy GY-521;

* IPOBO/IA I1aIa-Iala.

Monayne GY-521 na mukpocxeme MPU6050 cogepKuT rupocKom, akCeaepoMeTp
U TemnepaTrypHsiii cencop. Ha mnate monynst GY-521 pacnionoxena HeoOxoaumast
o6Bsi3ka MPU6050, B TOM 4mcCIie MOATITUBAIONIUE PE3UCTOPHI, CTA0OUIN3ATOP
HanpspkeHus Ha 3,3 B ¢ ManbIM najieHueM HanpspkKeHUs ¢ QUiIbTPYIONUMU
KoHJieHcaTopaMu. OOMEH ¢ MUKPOKOHTPOJUIEPOM ocylecTBisercs no muHe [2C.

['upockomn npeacTaBiasieT co00M YCTPOMCTBO, pearnpyroiiee Ha H3MEHEHHE YTIIOB
OPHUEHTAIIUN KOHTPOJIMPYEMOTO Tella. AKCEIEPOMETP — ATO YCTPOMCTBO, KOTOPOE
U3MEPSET MPOCKIMIO KAKYIIEroCsl yCKOPEHUS, TO €CTh Pa3HUIbI MEXIY UCTUHHBIM
YCKOpPEHUEM O00BEKTa U TPAaBUTAIIMOHHBIM YCKOPEHUEM.

Cxema coenunenuit iatel GY-521 k Arduino nokasana Ha puc. 24.1.
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Puc. 24.1. Cxema coeounenus GY-521 k Arduino

IMopsaaok MOAKIOYCHUS:
1. ITonkmrouaem maty GY 521 k mate Arduino o cxeme Ha puc. 24.1.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/modul-3-h-osevogo-giroskopa-i-akselerometra-gy-521-mpu-6050
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki

2. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B miaty Arduino cketu

3. OTkpbIBaeM MOHMTOD MociieoBarensHoro nopra Arduino IDE u cmotpum
BBIBOJ TAHHBIX THPOCKONA U aKcenepoMeTpa (cM. puc. 24.2).

4. ITpu moBOpOTax JaTYUKa JaHHbIE U3MEHSIOTCSI.

| OTnpasuTe |

&S G [dev/ttyACMO (Arduino Uno)
a/g: 3280 596 19340 304 113
a/qg: 3908 348 19536 282 128
a/g: 3518 332 19358 261 125
a/‘q: 3928 430 19132 284 115
a/q: 3888 450 19348 282 125
a’qg: 3942 352 19438 275 129
a/g: 3740 8 19282 297 138
a/‘qg: 3688 364 19432 288 133
a/jq: 3886 360 19216 279 141
a’qg: 3778 198 19362 294 116
a/q: 3622 250 19204 291 117
a/‘qg: 3760 500 19354 290 130
a’q: 3524 320 19458 295 121
a/qg: 3976 450 19388 292 132
a/qg: 3944 588 19406 275 117
a/‘qg: 3832 38 19304 295 152
a/q: 3722 104 19242 283 131
a/qg: 3536 244 19164 276 135
a/g: 4010 -8 19414 295 114
a/qg: 3776 88 18930 284 119
a/qg: 3538 376 18970 283 107
a/q: 3786 198 19156 310 115
a/‘q: 3780 126 19302 291 129
a/‘q: 3694 40 19240 298 120
a/‘qg: 3644 104 19324 281 119
a‘qg: 3876 168 19244 293 116
x -
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Puc. 24.2. Bb1600 dannvix eupockona u axceiepomempa 8 mouumop Arduino IDE

OO0nacTh NPUMEHEHUS TAKUX JATYUKOB JOCTATOYHO MIMPOKa. JJaHHBIM MOAYIb
4acTO MPUMEHSIOT JUIs CTa0MIIM3alluY [oJIeTa KBaJpOKONTepa Mo MpUINHE
COBMECTHOT'O MCIIOJIb30BAHUS TUPOCKOMNA U akcesnepoMerpa. Kpome aToro, Moayiib
MOYHO MCIIOJIb30BATh JIJI1 KOOPAUHALUH PA3JIMYHBIX YCTPOMCTB — OT MPOCTO
JETEKTOpa IBUIKEHHUS 10 CUCTEMbI OPUEHTALIMH PA3IMYHBIX pOOOTOB WU
YIPABJICHUS IBXKEHUSIMU KaKUMU-THO00 ycTpoiicTBaMu. O0s1acTh MOA0OHBIX
CEHCOPHBIX YCTPOMCTB JOCTATOYHO HOBAsI U UHTEPECHAS JJIS1 U3YUYEHHUS U
PUMEHEHUS B JTIOOUTENBCKON TEXHHUKE.



IMPOEKT 25: UK-@OTOINPUEMHHUK U UK-TTYJIBT. OGPABATBIBAEM
KOMAH/IbI OT ITYJIBTA

B sTom sxcniepumenTe Mbl opranuzyem oecripoBoinyto MK-cBsi3b, koTopas Ham
MO3BOJIUT OTIPaBIAThH Ha maty Arduino KOMaH bl ¢ moMolbio rodoro MK-
nyJbTa.

Heo0xoaumMble KOMIIOHEHTHI:

» kouTpoJuiep Arduino UNO R3;
* IUIATA JUISL IPOTOTUIHUPOBAHUS,
» mukpocxema TSOP 31236;
 koHzencarop 10 mx®d 25 B;

* pesuctop 100 Om;

* CBETOAMOJI — & IIIT.;

e pezuctop 220 OMm — & 1mT.;

* 1100011 UK-1yJ1eT;

* IPOBOJIA Iana-marna.

VYerpoiictBa undpakpacHoro (MK) nuamnazona BoJgH 4acTo IPUMEHSIOTCS B
pobororexnuke. Hanuuue aemeBsix npueMHUKOB Auana3zoHa 36—40 k', a Taxxke
HaJM4Ke OOJIBIIOTO KOJIMYECTBA ITYJIbTOB OT OBITOBBIX MPUOOPOB MO3BOJISIET
OpraHU30BaTh MPOCTOE U OHATHOE OECIIPOBOJHOE yIIpaBieHue. B kauecTse
npueMHuKa OyneM ucroiab30BaTh Mukpocxemy TSOP31236. B ogHoM Koprtyce
oHa o0beuHSIEeT (OTOAUO, IPEAYCUIUTENb U popMupoBaTesb. Ha Bbixose
dbopmupyetcst 00b1unbIN TTJI-curnan 6e3 3anoTHeHus], IPUTOHBIA IS
JanpHeie oopadoTku MukpokoHTposiepom. Hecyiast uacrora 36 xl'11. B
KauecTBe MepeaaTynka — J000i MyabT I yIpaBieHus ObITOBOM TeXHUKOU. Jliis
oOecrieueHus HaJIeKHOTO MPUeMa U TapaHTUPOBAHHOM 3aIUTHI OT MIOMEX TPH
nH(paKpacHO# nepeaye UCIOIb3YIOTCS MOIYJISIIIUS CUTHANIA U KoaupoBaHue. K
COXKQJICHUIO, HET €IMHOT0 M YHUBEPCAIbHOTO MpoTokoa i UK-mynsToB
JUCTAHIIMOHHOTO YIPaBIEHUS, XOTSI CPEAU BCEr0 MHOTr0o0pas3us ecTh HauboJee
pacnpoctpaHeHHbie. Hanbonee pacpoctpaneHHbIME nipoTokosiaMu Jytst K-
MyJIbTOB JUCTAHIIMOHHOTO YIIPABIICHHUS SIBIIIFOTCS CIEIYIOLIUE:

* RC5;
* NEC;
* JVC;
* Sony.

Mo>kHO y3HaTh IPOTOKOJ BAIIETO MyJIbTa U HAMKMCATh CKETY JIJIsl TOTYYESHHUSI
KOJIOB, OTIIPaBJIsIeMbIX ¢ IMyJibTa. K cuacTelo, yke HamucaHa yHUBEpcaabHas
OoubnnoTeka A nprueMa u o0pabOTKH KOJIOB C JIt00oro mynbra — [rremote. Ee Mbl
u Oy/ieM HCI0JIb30BaTh MIPH HAMTMCAHUH CKeTuya. B HameM skcrepuMeHTe Mbl
oyaem ¢ UK-mynbTa 3aKuratb CBETOIMO/bI, MOAKIIOUEHHBIE K maTe Arduino.
Cxema coeMHeHUH TTOKa3aHa Ha puc. 25.1.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/userfiles/image/LED%20RGBY.jpg
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/pult-du-38khz
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
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Puc. 25.1. Cxema coeounenuii UK-ynpasnenus

Breixon MK-npueMunka noacoennaeH K BeiBoay 1 mnaTel Arduino. bes pumbrpa
nuTaHus Oyner paboTaTh HECTAOMIIBHO, C MPOMYCKOM MOCBUIOK, IO3TOMY CTaBUM
RC-¢punsTp.

CHauana 3arpy3uM CKeT4, ONpeIesSIOMUNA KObl, IPUXOIAIIME C TPUEMHHKA, U
BBIBOJSIIMI UX B MOHUTOP MOCJIEIOBATENBHOTO MOPTA.

Iopsiaok MOAKIIOYCHUS:

1. ITonkmrouaem UK-ipueMHHK ¥ CBETOIMOBI K T1aTe Arduino 1o cxeme Ha puc.
25.1.

2. CocTtaBiisieM caMOCTOSITEBHO U 3arpyskaeM B miaty Arduino cketu

3. OTKpbIBaeM MOHHUTOD MocienoBaTenbHoro nopra Arduino IDE u cmotpum
KO/JIbI, IPUXOJSIIME MPU HaxkaTu KHOMOK Ha MK-nmynbpTe. 3annoMuHaeM KOAbl,
MPUXOIAIINE TPU HaXkaTuu KHONOK 2—9 Ha MK-nmynere. [Tuiem ckety,
MEPEKITIOYAIOIINI COCTOSIHUE CBETOIMOI0B HAa KOHTakTax D2—D9, npu nomyyeHun
ONPE/ICJICHHOT0 Koja. 3HaueHue KoHCTaHT K2—K9 (komoB s kiaBumi 2—9) y Bac

OyJeT IpyruM.

3arpykaem ckeTd 25.2 Ha tutaty Arduino 1 Ha)xaTHEM Ha MyJIbTe KHOMOK 2—9
MEPEKIII0YaEM COCTOSTHUE CBETOAMO/IOB, MOAKIIOUEHHBIX K BIBOAAM 2—9 IiaThl
Arduino (cm. puc. 25.1).



IMPOEKT 26: YACBI PEAJIBHOI'O BPEMEHMU. IPUHIUII PABOTHI,
MNOAKJIIOYEHUE, IPUMEPDBI

B sTOM 3KCIIEpUMEHTE MBI PACCMOTPUM MOYJIh YaCOB PEajJIbHOTO BPEMEHHU Ha
mukpocxeme DS1307.

Heo0xoauMble KOMIIOHEHTHI:

 xouTposuiep Arduino UNO R3;

* IUIATA JUISI IPOTOTUHHUPOBAHUS,

* MOJIYJIb YacoB peandbHoro BpeMenu DS1307,;
* baraperika CR2032 3 B;

« )KK1 WH1602;

* noteHuuomeTp 10 kOwm;

e pe3uctop 51 Owm;

* IPOBOJIA ana-mara.

* BHEIIHMI OJIOK nmuTanus +5 B.

Muxkpocxema Dallas DS1307 npencrapiser coboi 4achkl peaibHOTO BpPEMEHHU C
KaJleHJapeM U onogHuteasHoi namsateio NW SRAM (56 6aiit). Mukpocxema
MOAKIIFOYAETCS K MUKPOKOHTpOJIIEpy npu noMouy muHel [2C. KonnuecTBo aHER
B MECAILIE PACCUUTHIBAETCS C yUETOM BHCOKOCHBIX JieT 710 2100 r. B Mukpocxeme
DS1307 umeercst BCTpOCHHAs cXema, ONPEAEIAIONIas aBAPUNHOE OTKIIFOYEHNE
MATAHUS U aBTOMATUUECKH MOKII0YAroIIas pe3epBHyto 0atapeiiky. [Ipu stom
OTCUET BPEMEHU MPOJA0JIKAETCS, U MOCIE BOCCTAHOBJICHUS TTUTAHUSI YaChl
MOKA3bIBAIOT MPaBUIIbHOE BpeMsl. Takke B 9TOM MUKPOCXEME UMEETCSI
MIPOTPaMMUPYEMBbI T€eHEePaTOP MPSIMOYTOIBHBIX UMITYJIbCOB, MO3BOJISIOIIHIMA
BbIpabaTbIBaTh OHY U3 yeThipex 4actoT (1 ', 4096 ', 8192 'y v 32768 I').

UYace! noaktouaroTes no npotokody 12C Beero ayms npoBogamu. SCL u SDA —
71O BBIBOJIBI UHTEpdetica [2C. HeoOxoMuMo AOTIOTHUTENBHO OATSIHYTH BIBOJIBI,
K KOTOPBIM MOAKITFOYAOTCA Yachl K IIWHE MUTaHUs, C IOMOUIBIO PE3UCTOPOB 2
kKOM. SCL u SDA Ha pa3HbIX m1aTax pacrojoKeHbl Ha pa3HbIX BbIBOJIAX:

» Uno, Nano — A4 (SDA), A5 (SCL);
* Mega2560 — 20 (SDA), 21 (SCL);
* Leonardo — 2 (SDA), 3 (SCL).

BriBog SDA wacoB noakitodaercs K BbiBoay SDA koHTposuiepa. SDL yacoB —
COOTBETCTBEHHO, K SDL koHTposuiepa. B Hamem s3kcnepuMeHTe Mbl Oy1eM
BBIBOJIUTH JIaTy U BpeMsl, moJjiydaemblie ¢ MukpocxeMbl DS1307, Ha skpan LCD
nHaukaropa WH1602. Cxema noakiatoueHus mokasaHa Ha puc. 26.1.
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Puc. 26.1. Cxema nooknouenusi mooynss DS1307 u WHI1602 k Arduino

[Tpu HanmcaHuu ckeTya Ucnoiib3yeM oudimnoreky Time, KoTopas siBIsieTCs
«obeptroity mis oudaunorexku DS1307, u 6ubmorexky Wire st padots ¢ 12C-
yctporctBamu. st pabotsl ¢ XKKU ucnons3zyem 6ubmmotexy LiquidCrystal.

IopsaaoK MOAKIOYCHUS:

1. Moaxmouaem moayns DS1307 u )KKU k mnate Arduino no cxeme Ha puc. 26.1.
2. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B 1iaty Arduino cketd

3. Cmotpum Ha skpane JKKU mensronieecs execekyHaHo Bpems 1 naty. OnHako
Ha DKpaHe AMCIUISs Mbl BUIUM HEBEPHOE BpeMs U HEBEpHYIO Aaty. [[eno B ToMm,
YTO MPU OTCYTCTBUHU MUTAHUA 3HAUEHHE BpeMEeHH B MuUKpocxeme DS1307
copaceiBaetcs Ha 00:00:00 01/01/2000. YUToOb! ipy OTKITFOYESHUN TUTAHUS BPEMS
He cOpachIBajIOCh, MPEAYCMOTPEHO aBapuitHOE MUTaHue OT Oarapeiiku 3 B.

Jlst yctaHOBKM BpeMeHH B 6ubnuoreke ecth pyHkius RTC. write
(tmElements_ttm). Jlo6aBuM B cKeT4 BO3MOXKHOCTh YCTaHOBKH JaHHBIX RTC 110
MOCJIeIOBATEILHOMY MOPTY OTIpaBkoit cTpoku Buaa «dd/mm/ YYYY hh:mm:ssy.
Teneppb ycTaHOBUM BpeMsI U3 MOHUTOPA MOCJIEI0BATEILHOTO MOPTA OTIPABKON
ctpoku «dd/mm/YYYY hh:mm:ss» u yBuanm Ha s3xpane qucriies 0ToOpaxeHue
BEPHOM J1aThl U BPEMEHH.



IMPOEKT 27: SD-KAPTA. YTEHHUE U 3ATIMCH JAHHBIX
B aTOM sKcniepuMeHTe Mbl MOKaXkeM, Kak K miate Arduino nogaxmouuts SD-kapry.

Heo0xoauMble KOMIIOHEHTBI:

e kouTpoJuiep Arduino UNO R3;

* IJIaTa JUISL IPOTOTHIIMPOBAHHSI,

» moayJsib SD-card;

* MOAYJb YacoB peanbHOro Bpemenn DS1307 ¢ GaTapeikoi;
* TaT4uK TemiepaTtypsl LM335;

* pe3uctop 2,2 kOMm;

* IPOBO/IA ana-Iana.

Ecnu Bammm Arduino-npoekTam He XBaTaeT MaMsT, a 00beM SHEPrOHE3aBUCUMOM
mamsatd EEPROM B narax Arduino coBcem HeOOJIBIION, MOKHO UCIIOIL30BaTh
BHEIIHUE HOCUTENHU. OMH U3 CaAMBIX IMIPOCTHIX MO MOAKIIOYEHHUIO K IJIaTaM
Arduino — sto SD-kapta. M0oKHO MOICOCTUHUTBCS K SD-KapTe Hanpsmyto, a
MOYKHO HUCIOJIb30BaTh MOIYJIU.

[Toacoenquuum moayins SD-card k ruiare Arduino ¥ HanuiIIeM NpUMEp COXPaHEHUS
Ha SD-KapTe JaHHBIX aHAJIOTOBOTO JaTuuka temmepatypbsl LM335. [Ins ananuza
JTAHHBIX TEMIIEpATyphl MOTPEOYETCS 3HATh U BPEMS U3MEPEHHUSI TaHHBIX, IOATOMY
OyJileM MCTO0JIb30BaTh U MOJTYJIb 4acoB peasibHOro BpeMeHu RTC. Cobepem cxemy,
MTOKA3aHHYIO Ha puc. 27.1.
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Puc. 27.1. Cxema nooxnouenus mooyneu SD-card u DS1307 k Arduino

[Tpu Hanmcanum ckeTya ucnoiib3yeM oudmmoreky SD mist pabotst ¢ SD-kaptoit, a
takke oubnunorexku Time u DS1307 nns pabotsl ¢ mogynem RTC.
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Kaxple 5 MUHYT MBI CYUTBIBAEM JIlaHHbIE ¢ JaTunka LM335, noakiatoueHHOro K
aHasiorooMy Bxoay A0, ¥ 3aHOCHUM BpeMs UBMEPEHUS U JJaHHBIE TEMIIEPATypPhl B
daiin Buaa d-m-Y. B Hauane cyTok co3/1aeM HOBBIH (haiisl Ha HOBBIN JCHb.

IopsaaoK MOAKIOYCHUS:

1. Hoaxmouaem moaynu SD card, DS1307 u natuuk temnepatypsl LM335 k
mate Arduino o cxeme Ha puc. 27.1.

2. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B miaty Arduino cketd

KneM nmpooKUTENbHOE BPEMS, 3aTEM BBIHUMAEM KapTy, BCTABIISIEM B
KOMIBIOTEP, OTKPbIBaeM (haiiil, COOTBETCTBYIOIIUN TEKYILIEMY IHIO, U CMOTPUM
€ro COJIEPKMMOE — IO CTPOKaM BPEMEHHU 3aMepa U MOKa3aHUs TEMIIEPATYPBHI.



IMPOEKT 28: CYHUTBIBATEJIb RFID HA ITPUMEPE RC522. ITPUHLUII
PABOTDI, IIOAK/IIOYEHUE

B 3TOM 3KCniepuMeHTe MBI MMOKakeM, Kak 1iata Arduino moiydyaer JOCTYH K
nanHbpIM RFID-kapT u 6penokoB Mifare ¢ momoipto RFID-cuuteiBaTens RC522C.

Heo0xoauMble KOMIIOHEHTHI:

» kouTpoJuiep Arduino UNO R3;
* IJIaTa JUISL IPOTOTUINPOBAHUSL,
e RFID-cuuteiBateas RC522;

* OpenoK;

* KapTa,
* IPOBOJIA Iana-nara.

Panuouacrotnas uaentudukamnus (RFID) — 3To TexHoMOrMsS aBTOMaTHYECKOM
OECKOHTaKTHOM UACHTUPHUKAIUYA OOBEKTOB MPHU MOMOIIU PAAHUOYACTOTHOTO
KaHaia cBs3u. bazosas cucrtema RFID cocrour u3:

* PAaAMOYACTOTHOM METKH;

* CYMTHIBATENS HH(pOpMaLuu (puaepa);

* KOMIIbIOTEpA JIs1 00pabOTKU UHGOPMAIIIH.

Nnentudukanus 00beKTOB MPOU3BOJUTCS IO YHUKAIBHOMY IIU(GPOBOMY KO,
KOTOPBI CUATHIBAETCS U3 MAMSATH dJIEKTPOHHOM METKH, TPUKPEILIIEMON K
00beKTy uaeHTUuKauu. CUUTBHIBATENb COIEPKUT B CBOEM COCTABE MEPEIATUHK
Y aHTEHHY, TOCPEICTBOM KOTOPBIX M3TYHYaeTCs AIEKTPOMAarHUTHOE TOJIe
onpeaeaeHHON YacToThl. [lonaBiive B 30Hy AEHCTBUS CUMTHIBAIOIIETO MOJIS
paziio4acTOTHBIE METKH «OTBEYAIOT» COOCTBEHHBIM CUTHAJIOM, COJIEPKALIIM
uHdopmaruio (uaeHTU(UKAIIMOHHBIA HOMEp TOBapa, MOJIb30BaTEIbCKUE JAHHBIE U
T. 1.). CurHan yiaBiIuBaeTCs aHTEHHOW CUMTHIBATENS, HH(POPMAIIUS
pacmgpoBBIBACTCS U MEepeAacTCs B KOMIbIOTEp it 00padoTku. [lomasstoriee
OOJBILIMHCTBO COBPEMEHHBIX crucTeM KoHTpoisi goctyna (CKJ]) ucnons3yer B
KayecTBE CPEACTB JIOCTyNa UIEHTU(UKATOPHI, paboTatouye Ha yactote 125 kI,
DTO MPOKCUMUTHU-KAPTHI AOCTYIA (TOJIBKO YTEHUE), CAMBIMU PACIIPOCTPAHEHHBIMU
sBisitoTcs kKaptel EM-Marin, a taxke HID, Indala. Kaptel aToro crangapra
SBJIIOTCSL yIOOHBIM CPEACTBOM OTKpBIBaHUS JiBeper u TypHukeToB. Ho He Ooree.
DTH KapThl HE 00/1a1al0T HUKAKOW 3alIMIIEHHOCTBIO, JIETKO KOMUPYIOTCS U
MOJJIETBIBAIOTCSA U, COOTBETCTBEHHO, HUYETO HE JAIOT JJIS 3allUThl OOBEKTA OT
HECAaHKIIMOHUPOBAHHOTO POHUKHOBEHHSI.

Hacrosimiyto 3aiuTy OT KOMUPOBAHUS U MOAACIIKH 00€CIeYnBalOT TaKNue
UJCHTU(HUKATOPBI, B YUTIAX KOTOPBIX Peain30BaHa KpUNTorpapuiecKas 3aiiuTa.
D710 6ECKOHTAKTHBIE CMapT-KapThl, padoTaromue Ha yactore 13,56 MI'1,
HanOoJIee PacIPOCTPAHCHHBIMU U3 HUX SBIISIOTCS KapThl Mifare®. B kapTax sTux
CTaHJApTOB KPUIITO3aL[UTa OPraHM30BaHA HA BHICOKOM YPOBHE, U MOJAEIIKA TAKUX
KapT IPaKTUYECKHA HEBO3MOKHA.

Monayns RC522 — RFID-moayns 13,56 MI'ty ¢ SPI-untepdeiicom. B kommiekre k
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moayito unayT 2 RFID-MeTku — B Buzie kapThl u Openoka.

OCHOBHBIC XapaKTEePUCTUKH:

* OCHOBaH Ha Mukpocxeme MFRC522;

* HalpspKeHue nutanus: 3,3 B;

* motpediasieMbiii ToK: 13—26 MA;

* paboyas yactota: 13,56 MI'1r;

* JAIbHOCTH CUUTHIBaHHS: 0~60 MM;

« uatepdeiic: SPI, makcumanbHas ckopocthb niepenayun 10 Mburt/c;
* pazmep: 40x60 mm;

 yreHue u 3anuch RFID-merok.

Cxema nonkiroueHus Moyiis K mare Arduino nmokasana Ha puc. 28.1.
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Puc. 28.1. Cxema nooxniouenus mooynsi REID-cuumwvieamens RC522C x Arduino

Hanuiem ckeTd CUMTBHIBAHMS C KapThl U BBIBOJIA B MOCJIEA0BATENbHBIN OPT
Arduino UID (yHukanbHbIi naeHTHPUKaUUOHHBIN HOMep) RFID-MeTku (kapThl

unu O6penoka). [Ipu Hanmucanuu ckerya OyJIeM UCIO0JIb30BaTh OUOINOTEKY
MFRC522 (https://github.com/miguelbalboa/rfid).

IMopsaaoK MOAKIOYCHUS:

1. [MToaxmrouaem moaynu RFID-cuuteiBaTens RC522 k mnare Arduino mo cxeme Ha
puc. 28.1.

2. CocTaBisieM caMOCTOSITENBHO U 3arpy’kaeM B miaty Arduino ckeTd



OTKpbIBa€M MOHUTOP MOCIIE0BATEIBHOIO MOPTA.
3. [logHocuM METKY (KapTy WK OpesioK) K CYUTHIBATENIO U BUAUM BBIBOJI B
nocJyenoBaTeabHbIN MopT JaHHbIX MeTku UID u tum (puc. 28.2).

X /dev/ttyACMO (Arduino Uno)

Card UID: D9 FA 90 55
PICC type: MIFARE 1KB
Card UID: 31 77 DE OE
PICC type: MIFARE 1KB
Card UID: D9 FA 90 55
PICC type: MIFARE 1KB
Card UID: 31 77 DE OE
PICC type: MIFARE 1KB

Puc. 28.2. Bb1600 6 nocinedosamenvhulil nopm uHpopmayuu 0 Memxax

Metku Mirafe mo3BosistoT 3anuckiBaTh Ha HUX HHGOpMaIMio. B ciaegyromniem
CKETY€ Mbl OPraHU3yeM Ha KapTe CYETUUK, KOTOPHIN OyJIeT MHKPEMEHTUPOBATHCS
MpU OJAHECEHUU KapThl K CYMTHIBATENI0. B mociienoBarenbHblid mopT OyaeM
BBIBOJIUTH MOKA3aHUS CYETUUKA.

X [dev/ttyACMO (Arduino Uno)

I] } Ornpasntb

pata for count 4:
01 14

Fountl=276

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

01 15

Card UID: D9 FA 20 55

PICC type: MIFARE 1KB
puthenticating using key A...
Reading data from black 4 ...
pata for count 4:

01 02

Lountl=258

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

01 03

Card ULD: D9 FA 90 55

PICC type: MLFARE 1KB
bhuthenticating using key A...
Reading data from block 4 ...
Data for count 4:

01 02

Fountl=250

Puthenticating again using key B. ..
hriting data into block 4 ...

01 04

& AeTonpokpyTka He HavigeH koHel cTpoku | = | |9600 6o4 v

Puc. 28.3. Bvi600 6 nociedosamenvubulili nopm uHgpopmayuu o cuemyuxe Ha
MemKax



IMPOEKT 29: PABOTA C HHTEPHETOM HA ITPUMEPE ARDUINO
ETHERNET SHIELD W5100

B 3TOM dKCITIepuMeHTe MBI OKaKeM, Kak Harei miare Arduino moay4duTh JOCTYIT
K ceTu MaTepHer ¢ momorisio Moy Ethernet shield W5100.

Heo0xoqumble KOMIIOHEHTBI:

* kouTposiep Arduino UNO R3;

* [UIaTa JiJI1 NPOTOTUIUPOBAHUS;

» monyisb Ethernet shield W5100;

* CBETOAMOJ — 2 IIT.;

e pesuctop 220 Om — 2 1mT.;

* IPOBOJIA Mara-nara.

Ethernet Shield mo3BossieT nerko NoaKIIOYNTE Bairy 1miaty Arduino K JJ0KaabHOU
cetu wim cetd UutepHeT. OH npeaocTaBisieT BO3MOKHOCTh Arduino OTIpaBisTh U
NPUHUMATh JaHHBIC U3 000N TOYKH MHUpa C TTIOMOIIBI0O UHTEPHET-COCTUHECHHUSI.
Hamnpumep, MOKHO peanu3oBaTh yAaJICHHOE yIPaBICHUE BAllIMMU
UCITOJIHUTENILHBIMU YCTPOMCTBAMU, TIOJIKJIFOUEHHBIMU K peJie, uepe3 BeO-CalT min
CO3/1aTh YCTPOICTBO, KOTOPOE C MOMOIIBIO 3BYKOBOTO CUTHAJIa OTIOBECTHUT BacC O
HOBOM 3JIEKTPOHHOM IMHCHhME.

B nepBoii yacTu 3KkcepruMeHTa pacCMOTPHUM MCHOJIb30BaHKE M1aThl Arduino ¢
noaknroueHHbIM Ethernet Shield B kauecTBe cepBepa, BbIIAIOMIETO KIUEHTY
(Opay3zepy) BeO-CcTpaHUIly U TTO3BOJISIFOIIETO 3allpocamMu ¢ Opay3epa U3MEHSITh
COCTOSIHUS MOJKIII0UeHHOr0 K Arduino cBeToauoaa.

[Tonxmrouaem k maare Arduino Ethernet shield, a x BeiBogam D7, D8 —

cBeTOIUObI uepe3 pe3uctop 220 Om (cM. puc. 29.1).
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Puc. 29.1. Cxema nooxniouenus mooyns Ethernet shield u ceemoouooos
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[Tpu HanmucaHuM cKeTYa UCIOIB3yeM BCTpoeHHYI0 B Arduino IDE 6ubnuotexy
Ethernet.

IopsaaoK MOAKIOYCHUS:

1. IToaxmrouaem Ethernet shield x mrare Arduino, ¢ momorsro kadens RJ45
noakirouaem Ethernet shield k cetn.

2. ITogkirouaeM CBETOIMOIBI 110 cxeMe Ha puc. 29.1.

3. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B miaty Arduino cketd

4. OtkpsiBacM Opay3ep Ha IF000M KOMITBIOTEPE TAHHOM CETH U B aIpECHOM CTPOKE
HaOupaem http://192.168.0.214 (ToT agpec, KOTOPHIN BBl pucBanBaeTe Arduino B
CKET4Ye).

5. Ha ctpanurie (puc. 29.2), u3MeHssl cTaTyc 3JIeMEHTOB input radio, BUIUM
M3MEHEHHE COCTOSIHUSA CBETOAUO0B, MOAKIIOUEHHBIX K I1aTe Arduino.

- C | [ 192.168.0.214/?led1=1&led2=C

Ethernet shield + LEDS
ledl off ® on
led2 off '@ on

Puc. 29.2. Be6-cmpanuya, popmupyemasn Arduin0-cepsepom



MMPOEKT 30: BECITPOBOJHAS CBsA3b. MOJAYJIb WI-FI ESP8266

B 3TOM sKcniepuMeHTe Mbl O3HaKOMHUMCA ¢ MoayJieM ESP8266, ¢ moMoliibio
KOTOPOT0 MOKHO MOAKIIOYUTH Tuaty Arduino k cetsm Wi-Fi, u Hanuiem cketu
JUTS TIepelauyl TaHHbBIX JIaTYMKa TeMIiepaTyphl Ha BeO-cepBrc Hapoanbiit
MOHUTOPUHT.

Heo0xoaumble KOMIIOHEHTBI:

» korTposuiep Arduino UNO R3;

* [UIaTa JiJI1 NIPOTOTUIUPOBAHUS;

» moayiis ESP8266 ESP-01;

e 1at4ukK Temreparypsl LM335;

* pe3uctop 2,2 KOM;

* IPOBO/IA Malia-marna.

e Osiok nuTaHust +S B 1 A;

* nnpeoOpasoBarenp HanpsikeHus: 3—30 B.

[Tocne cBoero nosiBneHus miatel Ha 6aze Wifl unma ESP8266 cranu no-
HACTOsAIIEMY HapoAHbIMU. OrpOMHBIE BO3MOHOCTH U MUHUMAaJlbHas LIEHA
caenanu cBoe aeno. [lnatet Ha ESP8266 — 3T0 HE mpocTo MOAYIU J1sl CBSI3U 110
Wi-Fi. Yum, 1o cyTH, SIBISETCSI MUKPOKOHTPOJIJIEPOM CO CBOMMU UHTEpQeiicaMu
SPI, UART, a takxe nopramu GPIO, a 370 3Ha4UT, 4TO MOAYJIb MOKHO
MCIIOJIb30BaTh aBTOHOMHO 0e3 Arduino u Apyrux miat ¢ MUKpOKOHTPOJUIEPAMH.
CymectByet 0koJio 11 opunnanbHbeix MogudUKaluii miatel. B Hatem
pacnopsibkeHnu camas npoctas rata — ESPO1. PacnuHoBKka miatel mokasaHa Ha
puc. 30.1. ITokaxxem, Kak UCIIOJIL30BaTh €€ B kauecTBe Wi-Fi monyns ayist Arduino.

RX
VCC
GPIO 0
RESET
CH_PD
GPIO 2
TX
GND

Puc. 30.1. Pacnunosxa mooyns ESP-01

Monyne ESP8266 paccuutan Tosibko Ha 3,3 B. Iloatomy Ham HE0OX0 MM
ucroyHuk nutanus 3,3 B. Cxema nonakmrodenus moayist ESP-01 k minare Arduino
nokazana Ha puc. 30.2. O6uienue ¢ MoayJsiem ¢ nomoinbio AT-komana. Crircok
ocHOBHBIX AT-koMan nokazad B Ta0u. 30.1. 3arpy3um Ha maty Arduino cketd, u
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Oynem ornpaBnath B Moaysb ESP-01 AT-komanapl. Pe3ynbTaT BRIMOTHEHUS
KOMaH/I MokasaH Ha puc. 30.3.
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Puc. 30.2. Cxema nooknouenus mooyns ESP-01 k Arduino

X Jdev/ttyACMO (Arduino Uno)

“ ] OTnpasnTL

AT+CWNMODE? =
+CWMODE: 2

0K
at+cwmode=1

ERROR
AT+CNMODE?
+CWMODE: 2

0K
AT+CAMODE=1

0K

AT+CALAP

+CALAP: (3, "1Phone", -23,"2a:5a:eb:77:23:36",1)

+CWLAP: (3, "AndroidaP",-34,"94:d7:71:5a:02:df",11)
+CWLAP: (3, "MacBook Pro - Petin®,-35,"28:cf:da:d714",1
K

AT+CNJAP="MacBook Pro - Petin","19101966"

oK
AT+CWJIAP?
+CWJAP: "MacBook Pro - Petin®

0K

& AsTonpokpyTka Ob6aNL &CR v | 19600604 v
Puc. 30.3. Omnpasxa AT-komarno uz Arduino IDE

Co3taguM CKpUIIT OTIIPABKU JaHHBIX Ha calT HapoaHblii MOHUTOPUHT
(http://narodmon.ru). [loaxmrounm k mare Arduino gatuuk Temneparypsl LM335



u Kaxapie 10 MunyT OyneM oTrpaBisaTh JaHHbIe. CXxemMa COeIMHEHN ToKa3aHa Ha
puc. 30.4. Jlyist oTIIpaBKU JAaHHBIX HEOOXOUMO BBITIOJTHUTH CICAYIOUTYIO
IIOCJIEIOBATEIBHOCTD ICHCTBUN:

1. Copoc ESP-01 u nposepka roroBaoctu moayist (AT+RST).

2. [Noaxmouenue k cet mo Wi-Fi (AT+CWJIAP="""").

3. Bei6op pexuma ogunounoro coeaunenus (AT+CIPMUX=0).

4. Coznanne TCP-coemunenus (AT CIPSTART="TCP","92.39.235.156", 8283).
5. OrnpaBka nanubix (AT+CIPSEND= u camu nannsie #\ n#\n#\n##).

6. 3akpbiTh TCP-coequnenne (AT+CIPCLOSE).

7. Ilay3a 10 MUHYT ¥ niepexoJ K mary 4.
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Puc. 30.4. Cxema nooknouenus mooyns ESP-01 k Arduino



Tab6mua 30.1

Komanpga | Onucanuue BoinonHeHue
AT [Mposepka mopyns. Ecnv moayns AT
ycnewHo craptosarn, To oteeyaeT 0K
AT+RESTORE | C6pocuts Ha 3aBopackue HacTpoitku | ATTRESTORE
AT+UART HOCTpOHKCI nocnegoBaTeNbHOro AT+UART:baUdIate,databits,
uHTepdeiica stopbits,parity,flow control
AT+CWMODE Mepekniouenmne pexuma Wi-Fi. Ons | AT+CHMODE? .
BCTynnenus B cuny Tpebyetca nepe- | ATTCHMODE=1 (station)
3anyck mopyns komanpon AT+RST AT+CWMODE=2 (AP)
AT+CWMODE=3 (stationtAP)
AT+CWJAP Mopkniouenue k AP (touke poctyna) | ATHCWIAP=<yneRTQMKaTOp CeTn>,
<I1aponb>
AT+CWJAP?
AT+CWLAP OT1o6pasuts cnucok goctynHbix AP | ATHCWLAP
AT+CWOAP Orkniouenne ot AP AT+CWQAP
AT+CIPSTART |Ycranosuts nogkniouenue TCP unu | ATHCIPSTART="<TCP/UDP>", "<IP>",
UDP port
AT+CIPSEND | Ortnpasuts paHHbie AT+CIPSEND=?
AT+CIPSEND=<mmmHa>
AT+CIPSEND=<uueHTUdnKaTOp><IJIMHa>
ATHCIPCLOSE | 3akpeiTs nopkniouenne TCP unm AT+CIPCLOSE

UDP

CocraBnsieM caMOCTOSITEIILHO B 3arpy’xacm B IIaTy Arduino ckeTtuy.




MMPOEKT 31: BECITIPOBOJHASA CBA3b. MOAYJIb BLUETOOTH HC-05

B sTom skcniepumente paccmotpuM padoty moayist Bluetooth HC-05,
MO3BOJISAOIIETO TuTate Arduino ycTaHOBUTH OECTIPOBOIHYIO CBSI3h U OOMEHUBATHCS
JTaHHBIMU C IPYTUMH YCTPOKCTBAMU 110 IpoToKoy Bluetooth.

Heo0xoanMbie KOMIIOHEHTDI:

» xouTpouiep Arduino UNO R3;

* I1J1aTa JUISL IPOTOTHIIMPOBAHUS,

» Mmoyab Bluetooth HC-05;

* IPOBO/IA I1ana-Iana.

* renedoH wim mianmet ¢ OS Android.

Bluetooth (¢ anri. — «romy0oit 3y6») — 071Ha U3 TEXHOJIOTUH OECIIPOBOIHOM
nepenaun gaHHbix. Crienudukanus Oblia pazpadborana B 1998 r. kommnanuen
Ericsson, a mo3nuee odopmiieHa rpymnmnoit Bluetooth Special Interest Group (SIG),
oduimanbHo 3apeructpupoBannoi 20 mas 1999 r. Bluetooth mo3Bomsier
OOBEUHSATH B JIOKAIbHBIC CETH JIIOOYIO TEXHUKY: OT MOOUJILHOTO TelieoHa 1
KOMIIBIOTEPA 10 XOJOAWIbHUKA. [Ipr 3TOM OAHUM W3 HEMAJOBAaXKHBIX apaMeETPOB
HOBOM TEXHOJIOTHH SIBJISIOTCS HU3Kasi CTOUMOCTh YCTPOMCTBA CBSI3H (B Mpejenax
20 momtapoB), ero HeOObIINE pa3Mepbl (Bellb peyub UIET O MOOMIIBHBIX
YCTPOMCTBAX) U, UTO HEMAJIOBAKHO, COBMECTUMOCTh, TPOCTOTA BCTPAUBAHUSI B
pasnudHbIe yCTpoicTBA. MBI OyIeM HCIOIh30BaTh Hepoporoi Moayias HC-05. B
HeM ucnodib3yetcst yun BC417 mmoc Flash-mamsite u BeiBoast GPIO.

Yun nogaepxusaet crieundukanuto Bluetooth v2.0 + EDR, AT-koMaHbl, MOXKET
pabotath B pexxume Master unu Slave, moanepkuBaet ckopoctb oomeHa ot 2400
1o 1 382 400. Hanpsoxenue nutanue Moayiist coctaBisieT 3,3 B, Tok motpebnenus
~50 MA, 9TO MO3BOJISAET MUTATh €0 OT BhIBoAa Arduino +3,3 B. Jlns
IPOTrPaAMMUPOBAHUS MOJTYJIS € TOMOIIbI0 AT-KoMaH ] HEOOX0IMMO Ha BBIBO/T
PIO11 momats +3,3 B. [loakmtounm Moayinb K tuiate Arduino ¥ pacCMOTPHUM
npocteiimme AT-komanasl. Cxema NOAKIIOUEHHS ToKa3aHa Ha puc. 31.1.


http://arduino-kit.ru/catalog/id/arduino-uno-r3
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Puc. 31.1. Cxema nookniouenuss mooynss HC-05 k nname Arduino

Iopsinok MoAKJIIOYEHHS:

1. IMoaxmrouaem moayins HC-05 k utate Arduino mo cxeme Ha puc. 31.1.
OTkJirouaeM MpoBoJI, Beaymuid K BeiBoy 34 monyina (PIO11), ot 3,3 B.

2. 3arpyxaem Ha miaty Arduino cketd

3. CBetoauo/ Ha TUIaTe NOHKEH OBICTPO MUTaTh. ECu HEe MUTaeT Wi MUTaeT
WHaye, OTKII0YaeM MUTaHue Moyiis ot 3,3 B, 3aTremM CHOBa MOAKIII0YaeM TUTAHUE.
4. TlogkmrouaeM MPoBO/I, Beaymiuid K BeiBoy 34 monyns (PIO11), k 3,3 B.

5. OTKpbIBaeM MOHUTOP TOCien0BaTeapHOro nopra Arduino u nHabupaem AT-
KoMaH/bl U3 Tabi. 31.1. CMoTpuM pe3ynbTat BhIIOHEHHS KoMaH (puc. 31.2).



Tabomuma 31.1

AT-komaHpa MapameTtpsbl, oTBET Onucaxue
AT Orteet moayna: 0K Tectosas koMaHaa
AT+NAME? Ortset moayna: +NAME: <name> MonyunTs MMa mogyna
AT+NAME=<name> <name> — uma Bluetooth-moayns. YcTaHoBsuTE HOBOE MMA
Ortset mogyns: OK (unu FAIL) mogyns
AT+PSWD? Orteer mogyns: + PSWD:<password> | [Nonyuuts koa poctyna
k Bluetooth-moaynio
AT+PSWD=<password> <password> — koa gocTyna k moaynio. | YcTaHoBMTb kog AocTyna
Orset moaynsa: OK (unu FAIL) k Bluetooth-mogynio
AT+ROLE? Orteet mogyns: tROLE:<role> — Monyunts pexum paboTsl
pexum pabotwl Bluetooth-mogyns Bluetooth-moayns
AT+ROLE=<role> <role> — pexum paboTsi: YCTaHOBUTL pexmum
0 — slave; pabotsi Bluetooth-moayns
1 — master;

2 — slave-loop.
Ortset moaynsa: OK (unu FAIL)

AT+UART? Ortset mogyns: [Nonyunts napameTpsl
+UART:<pl>,<p2>,<p3> obmeHa

<pl> — ckopoctb 06MeHq;
<p2> — cron-6ur;

<p3> — 6ut naputeta
ATH+UART=<p1>, <p2>,<p3> | <pl> — ckopoctb obmera (9600,192 | Ycrarosuts napameTpsi
00,38400,57600,115200); obmeHa

<p2> — cron-6ur;

<p3> — 6ut napwurera.
Ortset moayns: OK (unu FAIL)

AT+ADDR? Orset moayns: +ADDR:<addr> MonyuuTs appec moayns
<addr> — agpec Bluetooth-moayns
NAP: UAP : LAP

Crnenyromuii mar — IByHaIpaBieHHas repeava JaHHbIX Mexay Tenedonom ¢ OS
Android u mnaroit Arduino ¢ wmoxynmem HC-05. Orcoenunum KoHTakT 34
Bluetooth-monyns ot 3,3 B. 3arpy3um u ycranoBuMm Ha tenedon u3 Play Market
MIPUIIOKECHUE Bluetooth Terminal
(https://play.google.com/store/apps/details?id=Qwerty.BluetoothTerminal&hl=ru).
3amycTUM TpoTrpaMMy W YCTaHOBHM COCIMHEHHE C HAIlUM MoOIaysieM (CM.puc.
31.2). Ilepemaem Arduino u mnosiydaeM (4epe3 MOHHUTOP TOCJIEIOBATEIHHOTO
nopta) u3 Arduino coobmienus (cm. puc. 31.3).



https://play.google.com/store/apps/details?id=Qwerty.BluetoothTerminal&hl=ru

Paired Devices
HC-05
08:D3:31:B1:86:23

CRIUS_BT

00:12:06:21:93:42

robot2
00:11:10:12:06:84

my_modulel
98:D3:31:B1:85:CF

Scan for devices

Puc. 31.2. Yemanoska céasu ¢ mooynem HC-05

)-
| l connected: my_modulel

npuseT

A arduino

Kak aena

super!!!

Puc. 31.3. Obmen coobwenusamu medxcoy meaeghonom u niamou Arduino



ITPOEKT 32: BECITPOBOJAHASA CBA3b. MOAYJIb GSM/GPRS SIM900

B sTom skcniepumente pacemotpum padoty moayisi GSM/GPRS shield — maTst
pacumpenusi, no3poJisitoniei Arduino paboTaTh B CETSIX COTOBOM CBSI3U 110
texHnonorusasM GSM/GPRS ns mpuéma u nepenaun qanHbix, SMS 1 rosiocoBoi
CBSI3H.

Heo0xoqumble KOMIIOHEHTBI:

* kouTposiep Arduino UNO R3;

* IUIaTa JUIS IPOTOTUIIMPOBAHUS;

» GSM/GPRS shield,;

* paboraromiast SIM-kapTta m1000T0 OrepaTopa;

e 1atuukK Temreparypsl LM335;

* pe3uctop 2,2 KOM;

* IPOBO/IA Malia-marna.

e Osiok nuTaHust +S B 1 A;

GSM/GPRS shield na 6a3ze mogynst SIMCom SIM900 BeimyckaroT HECKOIBKO
MPOU3BOIUTEIICH, U TUIATH UMEIOT He3HAUUTENbHbIE OTInYus. Takxke Ha
HEKOTOPBIX IJIATaX PACIOJIOKEHBI: cIIOT i1t SIM-kapThl, crangapTabie 3,5 MM
JUKEK JUTSl ayJJMOBXOJa M BBIXO/a U pa3bEM JUIsl BHEITHEH aHTeHHbI. Ha muiate
GSM/GPRS shild umeercst HeCkOJIbKO MEPEMbIUEK, MTO3BOJIAIONINX BHIOPATH THUII
serial-coequnenwust (hardware mim software). GSM/GPRS shield umeer nsa
crioco0a BKITFOUCHHS — anmapaTHbIi (KpaTKOBPEMEHHOE HAKaTHE KHOTIKU
PWRKEY) u nporpammHblii (MCIIONB3YETCS OJIUH U3 BBIX0A0B Arduino).
PaccmoTpum nipumep oTnpaBKku U nojgydeHus: SMS-cooOlieHnii ¢ moMoIibio
GSM/GPRS shield. Kaxapie 30 MuHyT Oy1eM OTHPaBISATh HA OMPEICIICHHBIN
HOMEp NOKAa3aHUs aHAJIOTOBOTO JaTyuka remnepatypsl LM335, moacoesMHEHHOTO
K BeiBoAy AQ. Cxema coelMHEHUH SKCIIEpUMEHTA ITOKa3aHa Ha puc. 32.1.
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Puc. 32.1. Cxema nooxnouenus mooynsi GSM/GPRS shield u oamuuxa LM335.
uno SIM900 ycmanoenen na Arduino UNO


http://arduino-kit.ru/catalog/id/arduino-uno-r3
http://arduino-kit.ru/catalog/id/bb-102-maketnaya-plata-dlya-montaja-bez-payki
http://arduino-kit.ru/catalog/id/shield-gprs-gsm-sim900-s-antennoy
http://arduino-kit.ru/userfiles/image/Resistors%20220.jpg
http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
http://arduino-kit.ru/catalog/id/adapter-blok-pitaniya-robiton-en1500s-1500-ma

IHopsAIoK MOAKIIOYEHHUS:

1. YcranoBum SIM-kapty Ha GSM/GPRS Shield, a GSM/GPRS Shield — na
Arduino. C moMoIIpi0 HKaMIIEPOB COSTUHUM KOHTAKTHI Il pabOTHI uepe3
SoftwareSerial-asmysmuro.

2. Cobupaem cxemy, coriacHo puc. 32.1.

3. CocTaBisieM caMOCTOSITEIBHO U 3arpy’kaeM B Tuiaty Arduino cketd

4. Ha TenedoHn, yka3aHHbIi B ckeTde, pa3 B 30 MHHYT JTOJDKHBI TPUXOAUTH SMS-
COOOIIICHHMS C TAaHHBIMHU TEMIIEPATyphL. Tenepb N3MEHUM CKETY TaKUM 00pa3oM,
yT00BI Arduino oTmpaBisiia Sms-coo0IIeHNe ¢ JAHHBIMUA TEMITePaTypPhl TOJIBKO
MIPY TIOTYYEHUHU TIPU- XOJISIIETO COOOIICHUS ¢ TEKCTOM «tempy.



IMPOEKT 33: MOAYJIb GPS. IPUHIIUII PABOTHBI, HOAK/JIIOYEHUE,
INPUMEPDBI

B sToMm skcniepuMenTe paccMoTpuM paboTy Moyt GPS-npuemHuka,
MTO3BOJISIONIETO ONPELIATh Hallle MECTOIOJI0KEHUE C TIOMOIIBIO 100 IbHOM
cuctembl GPS, u moakIroueHre TaHHOTO TPUEMHHUKA K 1iate Arduino.

Heo0xoaumMble KOMIIOHEHTHI:

» koHTposuiep Arduino UNO R3;
* IUIATA JUISL IPOTOTUHHUPOBAHUS,

* GPS-puemuuk V.KEL VKI16E;
* IPOBOJIA IIana-nara.

GPS (Global Positioning System) — 5To crcTema, Mo3BOJISAIONIAsE C TOYHOCTHIO HE
xyxe 100 M onpenenuTs MECTONOIOKEHUE 00BEKTA, TO €CTh ONPEAEIUTh €TO0
HIMPOTY, TOJITOTY U BBICOTY HaJl ypOBHEM MOPS, a TAK)KE HAIpaBICHUE U CKOPOCTh
ero aswxkeHus. Kpome toro, ¢ nomombto GPS MoxHO onpenenuts Bpems ¢
TOYHOCTBIO 10 1 HaHOceKyHAbl. GPS COCTOUT M3 COBOKYIMHOCTH OIPENIEICHHOTO
KOJIMYECTBA UCKYCCTBEHHBIX CITyTHUKOB 3eMJIU (CITyTHUKOBOM CHCTEMBI
NAVSTAR) 1 Ha3eMHBIX CTaHIIUH CIIEKEHUS, 00bEIMHEHHBIX B 00IIIyI0 ceTh. B
KauecTBe aDOHEHTCKOTO 000pYyI0BaHUs CIy»,aT UHAUBUAYyalbHbIE GPS-
MPUEMHHUKH, CIOCOOHBIE IPUHUMATH CUTHAJIBI CO CITyTHUKOB U TIO IPUHATON
uH(OpMaIU BBIUUCIATH CBOE MecTonoiokeHne. Mbl ucnosibzyem GPS-
npueMHuk V.KEL VKI6E (cm. puc. 33.1).

Bua Ha mogynb GPS co
CTOPOHbI KEPaMUYECKON aHTEHHbI

BLE- //HOMKaTOp NUTaHNUA

MHaukauus npuéma
CUrHasoB CO CIMyTHUKOB.
CseTtoauoa HauynMHaet
MUraTb, Koraa Konu4yecTso
CMYTHWUKOB JOCTaTOMHO Ans
nony4yeHusi AaHHbIX.

S/IN:1405502745

Puc. 33.1. GPS-npuemnux V.KEL VKI6E
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http://arduino-kit.ru/catalog/id/bbj-65-komplekt-tsvetnyih-montajnyih-peremyichek-mm-dlya-maketnyih-plat-bez-payki
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Date : 2015/6/30
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Lat - N 44138917
Lon : E 43018407
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Puc. 33.2. [lpocmoTp AaHHbIX
GPS-npunemHuka
B nporpamme MiniGPS

Ha3naueHue BBIBOJOB:

* BOOT — 3ape3epBUpOBaHO;

* GND — o0mmii BEIBO;

* RX — Bxo# 11 1aHHBIX B niocieaoBaTeabHoM popmare UART;

» TX — BbIXOA 171 JaHHBIX B TiocieaoBaTenbHoM opmare UART;
* VCC — Bxoj HanpspkeHus nutanus ot 3,3 10 5 B;

* PPS — BbIXO HMITYJIbCOB BPEMEHH.

XO0NOHBIN cTapT MporcxoauT, korna GPS-npueMHNK OB BBIKITIOYEH JJIUTEIHLHOE
BpEMs1, IEPEMELIAJICS B BBIKIIFOYEHHOM COCTOSIHUH HA 3HAYUTEIIBHOE PACCTOSIHUE
WJIM €0 4achl HE COBIIAJAIOT C JaHHBIMU CITyTHUKA. [Ipu XomomHoM ctapre co
CIYTHUKOB CKayMBaeTcs afibMaHax. Bpems **o0HoBneHus aapbmanaxa — oT 5 10 15
MHHYT B 3aBUCUMOCTH OT YCJIOBUM IIPUEMA U KOJIMYECTBA BUIUMBIX CITyTHUKOB.
Oco0eHHOCTh — MPUEMHHK B 3TO BPEeMsI TOJKEH ObITh HEMoABWKEH. Terblii cTapT
POUCXOANT, KOT/1a MPUEMHHUK ObLT BeIKIIOUeH 6osee 30 mun. [Ipu sTom
MPOUCXOJUT MPUEM YTOUHSIONMX AaHHbIX. 3aHuMaeT 0,5—1,5 muH. ['opstumnii crapt



MPOUCXOANT, KOT/Ia MPUEMHHUK OBbLIT OTKIIFOUEH HEMPOIO0KUTEIIEHOE BPEMS.
JlaHHBIE CUUTAIOTCS CBEKUMHU, U IPUEMHHUK IIPOCTO HAXOJUT CIIyTHUKHU (OMHPAsiCh
Ha JlaHHbIe anbMaHaxa). /st nmpoBepku paboTOCIIOCOOHOCTH MOAKIIOYMM MOIYJIb
10 [TOCJIEI0BAaTENbHOMY NOPTY K KoMibtoTepy ¢ OC Windows, ucnosne3ys
USBTTL- apanrep, u 3anyctum nporpammy MiniGPS v1.7.1.exe. [Iporpamma
MOKA3bIBACT KOJUYECTBO HAMIEHHBIX IPUEMHUKOM CIIyTHHUKOB U B ClIydae UX
JIOCTaTOYHOT'O YMCIIA TOKA3bIBAET HAILIE MECTOIOJIOKEHUE — reorpaduueckue
HIUPOTY U J0JroTy (cM. puc. 33.2). Muranue 3eJ1eHOro CBEToInoAa
CUTHAJIU3UPYET O JOCTATOYHOM JJIsl ONIPEIEIICHUS MTOJIOKEHUS KOJTHUECTBE
cnytHuKoB. Tenepp noakmounm GPS-npueMuuk k miate Arduino u 6yaem
BBIBOJIUTH JIaHHBIE O MECTOMOJIOKEHUH — reorpapuueckre MMUpoTy U JOJITOTY B
MOHUTOp nociieoBaTebHOro nopra Arduino. Cxema noJK/IIOYEHHs OKa3aHa Ha
puc. 33.3.
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Puc. 33.3. Cxema nookniouenuss GPS-npuemnuxa x Arduino

[Tpuctynum K HanmMCcaHUIO cKeTya. byneM ucnoiap30BaTh OUOIHOTEKU
SoftwareSerial u TinyGPS, no3Bosisitonine BeIIEIATh HY>KHbIE TaHHBIE U3 BCETO
MOTOKa, MepeaBaeMoro NPUEMHUKOM.

IMopsaaoK MOAKIOYCHUS:

1. Cobupaem cxemy, coriacHo puc. 33.1.

2. CocTaBiisieM caMOCTOSITENBHO U 3arpyskaemM B miaty Arduino cketd

3. Knem muranus 3eJIeHOTo cBeToanoaa Ha npueMurke GPS, curnanusupyomero
0 HAJIMYUU JTAHHBIX O MECTOMOJIOKEHHH.

4. CMOTpUM B MOHHUTOPE ITOCIICI0OBATEIILHOTO MopTa Arduino BEIBOJI JaHHBIX
IIUPOTHI U JOJITOTHI. Takke mosydaeM TeKyIIyro AaTy U Bpems 1o ['punaBuuy (puc.
33.4).
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Puc. 33.4. Bb1600 dannvix GPS 6 monumop nociedosamenvhozo nopma Arduino



IMPOEKT 34: MOAYJIb MATPUIIBI LED 8x8

LED wmaTpuiia umeeT 8 CBETOANOI0B B IIMPUHY U 8 B BHICOTY, Bcero 64
CBETOAMO/Ia, YIIPABIECHUE KAXKIBIM CBETOJIMOJAOM OCYILECTBIISECTCS MPU TTOMOIIU
Mukpocxembl MAX7219. B maTpuiie UCNIOJIB3YETCS IUHAMUYECKAS UHAMKAIINS,
ATO O3HAYAET YTO KAXKJIbII CTOJIOEI 3aropaeTcsi HOOYEepeIHO.

Puc. Ilooknouenue ceemoouoonoti mampuywl 8x8 k Arduino


http://www.radio-magic.ru/arduino-projects/204-matriza-i-arduino
http://www.radio-magic.ru/microcontrollers/84-dynamic
http://www.radio-magic.ru/images/articles/arduino/arduino-matrix01.png
http://www.radio-magic.ru/images/articles/arduino/arduino-matrix02.jpg

CkeTy BBIBOJ cepAeYKa

1 unsigned char i;

2 unsigned char j;

3 int Max7219 pinCLK = 10;
4 int Max7219 pinCS =9;

5 int Max7219 pinDIN = 8;
6
7
8

unsigned char disp1[19][8]={

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
9 0x00, 0x00, 0x00, 0x00, 0x40, 0x00, 0x00, 0x00,
10 0x00, 0x00, 0x00, 0x40, 0x40, 0x00, 0x00, 0x00,
11 0x00, 0x00, 0x80, 0x40, 0x40, 0x00, 0x00, 0x00,
12 0x00, 0x80, 0x80, 0x40, 0x40, 0x00, 0x00, 0x00,
13 0x40, 0x80, 0x80, 0x40, 0x40, 0x00, 0x00, 0x00,
14 0x60, 0x80, 0x80, 0x40, 0x40, 0x00, 0x00, 0x00,
15 0x60, 0x90, 0x80, 0x40, 0x40, 0x00, 0x00, 0x00,
16 0x60, 0x90, 0x88, 0x40, 0x40, 0x00, 0x00, 0x00,
17 0x60, 0x90, 0x88, 0x44, 0x40, 0x00, 0x00, 0x00,
18 0x60, 0x90, 0x88, 0x44, 0x44, 0x00, 0x00, 0x00,
19 0x60, 0x90, 0x88, 0x44, 0x44, 0x08, 0x00, 0x00,
20 0x60, 0x90, 0x88, 0x44, 0x44, 0x08, 0x10, 0x00,
21 0x60, 0x90, 0x88, 0x44, 0x44, 0x08, 0x10, 0x20,
22 0x60, 0x90, 0x88, 0x44, 0x44, 0x08, 0x10, 0x60,
23 0x60, 0x90, 0x88, 0x44, 0x44, 0x08, 0x90, 0x60,
24 0x60, 0x90, 0x88, 0x44, 0x44, 0x88, 0x90, 0x60
25},
26
27void Write_Max7219_byte(unsigned char DATA)
28{
29 unsigned char i;
30 digitalWrite(Max7219 pinCS,LOW);
31 for(i=8;i>=1;i--)


http://www.radio-magic.ru/images/articles/arduino/arduino-matrix03.png

32{

33 digitalWrite(Max7219 pinCLK, LOW);
34 digitalWrite(Max7219_pinDIN, DATA&O0x80);
35 DATA = DATA<K];

36 digitalWrite(Max7219_pinCLK, HIGH);
37}

38}

39

40void Write_Max7219(unsigned char address, unsigned char dat)
41{

42 digitalWrite(Max7219_pinCS,LOW);
43 Write_Max7219 byte(address);

44 Write_Max7219_byte(dat);

45 digitalWrite(Max7219 pinCS,HIGH);
46}

47

48void Init_ MAX7219(void)

49{

50 Write_Max7219(0x09, 0x00);

51 Write_Max7219(0x0a, 0x03);

52 Write_Max7219(0x0b, 0x07);

53 Write_Max7219(0x0c, 0x01);

54 Write_Max7219(0x0f, 0x00);

55}

56

57void setup()

58{

59 pinMode(Max7219 pinCLK,OUTPUT);
60 pinMode(Max7219 pinCS,OUTPUT);
61 pinMode(Max7219 pinDIN,OUTPUT);
62 delay(50);

63 Init_ MAX7219();

64}

65void loop()

66{

67 for(j=0;j<19;j++)

68 {

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

70 Write_Max7219(i,disp1[j][i-1]);

71 delay(500);

72}

73}



CkeTY BBIBOJ CUMBOJIOB

#define Din 8
#define Load 9
#define Clk 10

void FlashNow (int);

// MaTpuIla COCTOSIHUIA HHIUKATOpa 8X8 -071Ha CTPOKA - OJTHO COCTOSIHUC

1/ 0-10 - mudpsr

//11-20 TJIA3A

char data[][8]

{ {0x00,0x00,0xFF,0x81,0x81,0xFF,0x00,0x00}, //0- O
{0x00,0x00,0x00,0%x20,0x40,0xFF,0x00,0x00}, //1-1
{0x00,0x00,0xCF,0x89,0x89,0xF9,0x00,0x00}, //2- 2
{0x00,0x00,0x91,0x91,0x91,0xFF,0x00,0x00}, //3- 3
{0x00,0x00,0xF8,0x08,0x08,0xFF,0x00,0x00}, //4- 4
{0x00,0x00,0xF1,0x91,0x91,0x9F,0x00,0x00}, //5- 5
{0x00,0x00,0xFF,0x91,0x91,0x9F,0x00,0x00}, //6- 6
{0x00,0x00,0x80,0x80,0x80,0xFF,0x00,0x00}, //7- 7
{0x00,0x00,0xFF,0x91,0x91,0xFF,0x00,0x00}, //8- 8
{0x00,0x00,0xF1,0x91,0x91,0xFF,0x00,0x00}%}, //9-9
{0x20,0x40,0xFF,0x00,0xFF,0x81,0x81,0xFF}, //10-10
{0x20,0x40,0xFF,0x00,0xFF,0x81,0x81,0xFF}, //10-10
{0x3C,0x42,0x81,0x99,0x99,0x81,0x42,0x3C}, //11 - TJIA3 uentp
{0x18,0x18,0x18,0x18,0x18,0x18,0x18,0x18%}, //12 - 'JTA3 3aKkpsIT
{0x3C,0x42,0xB1,0xB1,0x81,0x81,0x42,0x3C}, //13 - BEPX neBbIii yroma
{0x3C,0x42,0x81,0x8D,0x8D,0x81,0x42,0x3C}, //14 - BHU3 cpeane
{0x3C,0x42,0x81,0x81,0x8D,0x8D,0x42,0x3C}, //15 - BHU3 Hanpaso
{0x3C,0x42,0x81,0x81,0xB1,0xB1,0x42,0x3C}, //16 - BEPX HamnpaBo yrou
{0x3C,0x42,0x81,0xB1,0xB1,0x81,0x42,0x3C}, //17 - BEPX cpenne
{0x3C,0x42,0x81,0xE1,0xE1,0x81,0x42,0x3C}, //18 - BEPX BbICOKO
{0x0C,0x0C,0x0C,0x0C,0x0C,0x0C,0x0C,0x0C}, //19 - HUDKHEE mopranue
{0x30,0x30,0x30,0x30,0x30,0x30,0x30,0x30}, //20 - BEPXHEE mopranue

{0xFF,0x81,0x81,0x81,0x81,0x81,0x81,0xFF}, //21-KBAAPAT
{OxFF,0x81,0x81,0x99,0x99,0x81,0x81,0xFF}, //22-KBAJIPATHBIN I'JIA3
{0xAA,0x80,0x01,0x80,0x01,0x80,0x01,0x55}, //23 BEI'VIIIII OI'OHb
I[TOJIOXKEHUE-1

{0x55,0x01,0x80,0x01,0x80,0x01,0x80,0xAA}, /24 BEI'VII[I1 O OHb
TIOJIOXKEHME-2 {0x18,0x3C,0x3C,0x24,0x24,0x24,0x24,0x18}, //25 -Y3KUI
['JTIA3 JIEBO

{0x18,0x24,0x24,0x3C,0x3C,0x24,0x24,0x18}, //26 -Y3KUI I'JIA3
{0x18,0x24,0x24,0x24,0x24,0x3C,0x3C,0x18}, //27 -Y3KUI I'JTIA3 [IPABO



{0x18,0x3C,0x24,0x24,0x24,0x24,0x24,0x18}, //28 V3K I'JIA3 JIEBO
JIEBEE

{0x18,0x24,0x24,0x24,0x24,0x24,0x3C,0x18}, //29 -Y3KUI T'JIA3 [TPABO
IIPABEE .
{0x0A,0x05,0x05,0x07,0x07,0x05,0x05,0x0A}, //30 -Y3KHU I')TA3 BHU3Y
{0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00} //31- mycTas cTpoka

1

void setup()

{

pinMode (Din, OUTPUT);

pinMode (Load, OUTPUT);

pinMode (Clk, OUTPUT);

Il 'YcranaBnuBaem Decode Mode, Intensity, Scan Limit, Shutdown u Display Test,
HO CHauaja

digital Write (Clk, 0); // mepBbIit TakT ycTaHaBiauBaeM B ()
Datal6sent(0x09,0x00); //Decode Mode - 6e3 nekoaupoBaHusI.
Datal6sent(0x0A,0x08); //Intensity - cpennee cBeuenue 17 u3 32 cm.TabIUILy
Datal6sent(0x0B,0x07); //Scan Limit - ncmonb3yem Bce 8 KaTomoB.
Datal6sent(0x0C,0x01); /ucnonszyem pexxum Shutdown B Normal Mode.
Datal6sent(0x0F,0x00); //Display Test - Normal Mode.

}

void loop()

{
FlashNow(11);
delay(1000);
FlashNow(12);
delay(400);
FlashNow(13);
delay(900);
FlashNow(14);
delay(90);
FlashNow(15);
delay(800);
FlashNow(16);
delay(200);
FlashNow(17);
delay(1000);
FlashNow(18);
delay(120);
FlashNow(19);
delay(800);
FlashNow(20);
delay(200);



}

void FlashNow (int sost)

{ // 3axkuraer HoMep KOMOMHAIIUU - SCKU3 U3 AByMEpHOro Maccuna data[][]

for (int 1=0;i<8;i++)

{ //3anonnsieT 8 cTOI0LOB MATPHUIIBI

//rotroBUM cTomberr - kato Nel MeHSETCs TOJIbKO TTocea s udpa, HAaUNHAEM C
1, moatomy i+1

Datal6sent(i+1,data[sost][i]); //3axuraem ogun i-it croader

}
by

void Datal6sent (char address, char data)

{ //Ilpunumaert 8 OUT aapeca U § OUT JAHHBIX, OTHPABIIAET 16 OUTHYIO OCBUIKY B
MAX7219

digitalWrite (Load, 0);

shiftOut (Din, Clk, MSBFIRST, address); //miepBbIM yXOAUT CTapIIHii OaiT
shiftOut (Din, Clk, MSBFIRST, data); //Bropbim mitaimii

digitalWrite (Load, 1);

¥

3arpyskaeM B miaty Arduino yka3aHHBIA CKETY.



