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®OH/J OHEHOYHbLIX CPEACTB

Ilepeyennb opMHUpyeMBIX KOMITETCHIM T

OIIK-7. Cnoco0OeH oOCymIeCTBISATh BbIOOp IUIATGOPM M HHCTPYMEHTAJIBHBIX IMPOTPaMMHO-

arrmapaTHbIX CPCACTB AJIA peain3alun I/IH(l)OpMaHI/IOHHI)IX CUCTEM.

ITK-9. Cioco6eH BBIMOIHATH JOTHYECKYIO U (YHKIIMOHATIBHYIO paboTy IO CO3AaHHUI0 KOMILIEKCa

IIPOrPaMM.

IHacnopt ¢oHaa O1LIEHOUYHBIX CPECTB

Ne i/

KoHTposmmpyembie pa3iessl
(TEMBI) AUCITUTUTHHBI

Konx
KoHTponupyeMol KOMIETEHIINT
(W11 ee 4acTH)

HanmenoBaunue
OLIEHOYHOT'O CPEACTBA

Tema 1: BBenenne B un(ppoBbie
CHUCTEMBI ABTOMATH3AIUU U
ynpasiienusi- Onpenenenue u
KIaccuuKays HUPPOBBIX CUCTEM
ABTOMATH3aLUH U YITPABIICHUSI.-
OCHOBHBIC KOMITOHEHTHI 1
ApPXHUTEKTypa CUCTEM aBTOMATH3AIINH.-
[Ipumepsl mpuMeHeHUs TU(GPOBBIX
CHCTEM B IIPOMBIIUICHHOCTH H OBITY.

OI1K-7, TIK-9

Tect

Tema 2: OcHoBbl HUGpPoOBoOii
3J1eKTPOHUKU- OCHOBHBIE
TTOrHMUYECKHE DIIEMEHTBI U UX
¢yHkunu.- KoMOMHAIMOHHEIE 1
[OCIIeI0BATENbHBIE IOTHIECKHE
cxeMbl.- OCHOBBI CXEMOTEXHUKHU
U(PPOBBIX YCTPOICTB.

OIK-7, TTIK-9

Tect

Tema 3: Mukponpoueccopbl 1
MHMKPOKOHTPOJLIEPHI-
ApXUTEKTypa U paboTa
MUKPOTIPOIIECCOPOB. -
[TporpamMmMupoBaHue
MHUKPOKOHTPOJLIEPOB.- [IpumMepsl
MCIIOJIb30BaHHMS
MHUKPOKOHTPOJIEPOB B CHCTEMaX
aBTOMaTHU3alluH.

OIIK-7, IIK-9

KomnoxkBuym

Tema 4: IlporpaMMHOe o0ecriedeHue
1JISl CHCTEM aBTOMATH3AIUU- SI3bIKK
[IPOrPaMMUPOBAHUS IS
MUKPOKOHTPOJLIEPOB.- OCHOBEI
pa3paboTKH MPOrPaMMHOTO
oOecreveHus I CUCTEM
aBTOMaTH3aluu.- [IpuHIIMTIBI paboTHI C
OMOIMOTEKAMU Y BHCITHUMH
MOJTYJISIMU.

OIIK-7, IIK-9

KomnoxkBuym

Tema 5: [IpomMbIlLIeHHbIE
CeTH U MPOTOKOJIbI-
[TpoMBIIIIEHHBIE CETH MEpeaayn
NaHHBIX.- [IpOTOKOJIBI CBS3H JIS
ABTOMATH3UPOBAHHBIX CHCTEM.-
CeTeBble apXUTEKTYPHI U
TOIIOJIOTHH.

OITK-7, TTIK-9

TecT, KOJITOKBUYM




Tema 6: CHcTeMBbI YeJI0BEKO- OIIK-7, IIK-9 KomnokBuym
MAIIMHHOTO HHTepdeiica
(HMI)- Ipunimmns! co3nanus
nHTEPEHCOB IS
B3aUMOJICHCTBHUS C
MOJIH30BATEIISIMHU. -
[IporpaMmMHbIe CpeACTBa JIs
paszpadbotku HMI.- ITpumepnt
HMI B cucremax
ABTOMATH3aIUH.

Tema 7: Tlpumeps! u OIIK-7, IIK-9 TecT, KOJJTOKBUYM
npUMeHeHUs U(POBBIX
CHUCTEM ABTOMATH3ALMH-
O0630p pa3sTUIHBIX TPUMECHEHUH
QPOBBIX CHCTEM
ABTOMATH3ALMH.- AHAIN3
YCICHIHBIX IMTPOCKTOB U UX
ocobenHocTel.- MaTerpanus
CHCTEM aBTOMAaTU3alluu B
CYIIECTBYIOIILYIO
UHPPACTPYKTYPY.

Tema 8: TIpoexTHasi OIIK-7, IIK-9 Tect
nesiTe1bHOCTh- OCHOBEI
[MPOEKTHOM JIEATEIIbHOCTH B
00J1aCTH aBTOMATU3AIUH. -
Jrtanbl pa3padOTKH U
peann3anny NpoeKTOB.-
[IpesenTanys u 3anuTa
MTPOEKTOB

TunoBoi TecT NPOMEKYTOYHOM aTTECTALMHU
1. Yrto Takoe MUKpPOKOHTpOJLIEp?
e BHemHee ycTpoHCTBO AJ1s1 XpPaHEHUs JAHHBIX
e [+] OnHokpucTadbHass MEKpOCXeMa, 00beMHAIOMAs (PYHKIIUU MPoIeccopa,
NaMATH U nepupepuiHbIX YCTPOCTB
e Cucrema aJis1 ynpaBjieHHs ONePANMOHHON CUCTEMOMH
o IIporpammHoe obecnieueHue AJisi ABTOMATH3ALMHU 32124
2. Kakas cpena pa3padoTku MCHoJIb3yeTcs A/l IporpaMMupoBanus Arduino?
« Visual Studio
e [+] Arduino IDE
o Eclipse
» NetBeans

3. Kakoii i3Ik NpOrpaMMHpPOBaHUS UCIOJIb3YyeTCsl IJIsl HATIMCAHUS CKeT4Yeill B

Arduino?
e Python
e Java

e [+] C/C++




e Ruby
4. Yro Takoe '"'mpomuBKa' B KOHTEKCTe MUKPOKOHTPOJLJIEPOB?
e OOHOB/IEHHE ONIEPALMOHHOI CHCTEMBbI
e 3aMeHa anmapaTHoOro odecrne4eHust
e [+] [IporpaMmmHOe o0ecnieyeHne, 3aNIMCAHHOE B MOCTOSIHHYIO NaMSATh
MHKPOKOHTPOJLJIepa
e Omnepanus no nepe3arpyske ycTpoicraa
5. Kakas pyuknusi B Arduino ucnosib3yercst Ijisi yCTAHOBKH pe;KMMa padoThl MOpPTa
(Bxoa/BbIX0a)?
o digitalRead()
o analogWrite()
e [+] pinMode()
o delay()
6. Kakoii mpoToko.1 cBSI3M Yale BCero MCnoJib3yeTcs 1JIsl MOJAKII0YEeHH JaTYHKOB K

Arduino?

e HTTP
« FTP

e SMTP
e [+]12C

7. Yrto takoe PWM (LUMPOTHO-UMITYJILCHASA MOAYJIsSINMSA)?
o Texnuka s ckaTHA JAHHBIX
o Mertoa nepeaayu JAHHBIX 110 CETH
e [+] MeTtoa ajst ynpaBJjieHHsI aHAJI0OTOBBIMH BBIX0IAMHU € MIOMOIIbIO
HU(PPOBBIX CHTHAJIOB
o [IIpoToxoJ cBS3U /ISl CETEBBIX YCTPOHCTB
8. Kakoii THII NaMATH B MUKPOKOHTPOJLJIepaxX NpeAHa3HAYeH /sl XpaHeHus

BPEMECHHBIX IlaHHbIX?

« ROM

e« [+]RAM
e EEPROM
o Flash

9. Kakoii u3 cileayrouux 3JeMeHTOB SIBJIsAeTCH JIOrH4ecKum?
o Tpansucrop
e [+] H-HE (NAND) ss1emeHT

e Pe3ucrop



e Konaencarop
10. Kak Ha3bIBaeTcsi IporpaMma, ynpasJsiiomasi padoToii MUKpOKOHTpoJ1epa?
o Dbpaysep
e OmnepanuoHHasi cucTeMa
e [+] [IpomuBKa
o JlpaiiBep
Bonpocsl ¢ eAMHCTBEHHBIM BbIOOPOM

11. Kakoe ycTpoiicTBO HCIOJIb3YeTCS JIsl CYNTHIBAHUS AHAJTOTOBbIX CHTHAJIOB B

Arduino?
« EEPROM
e RTC
« [+]ADC
« DAC
12. Kakoii KOMIIOHEHT MUKPOKOHTPOJIJIEPA 0TBeYaeT 32 BHINOJHEHHEe HHCTPYKIMii
nporpamm?
« RAM
« EEPROM
« [+]CPU
- GPIO
13. Kakoe HanpsikeHHe nogaeTcsi Ha HMppoBbie BX0Abl/BbIX0AblI Arduino Uno?
e 18V
e 33V
e [+]5V
e 12V

14. Kaxoii koman10ii B Arduino MoKHO 32/1aTh 32J1€PKKY BbINOJHEHUS] IPOrpaMMbI?
e delayMicroseconds()
« [*]delay()
e wait()
e pause()
15. Kakoii THII 1aTYUKOB MCIOJIL3YeTCs AJIsl U3MePEeHUsl TeMNepaTypbi?
o @doTope3ucTopbl
e [+] Tepmope3ucropnl
o IloreHuuomerpsl
e MeMOpaHHbIE KHONIKU

16. Kakoii Tun nepemMenHoii B Arduino ucnojb3yercsi 1Jisi XpaHeHHs HeJIbIX yncen?



o float

e [+]int
e char
e double

17. Kakas 6u6auorexka Arduino ucnosib3yercs Jjisi padoThl ¢ cepBonpuBogamMu?
e« Wire.h
« SPlLh
e [+] Servo.h
o Ethernet.h
18. Kakoii komaHa0ii B Arduino MoKHO CYMTATh AHAJOTOBBIA CHTHAJI?
o digitalRead()
o analogWrite()
e [+] analogRead()
e pulseln()
19. Kakoe ycTpoicTBO HCIIOJIB3YeTCS /ISl XPAHEHHS JAHHBIX B TeYeHHe JJIUTeIHHOr0

BPEMEHH 1AKE IIPH OTKJIHYCHUHU nUTaHusA?

« RAM

e Cache

« [+] EEPROM
e Register

20. Kakasi pyHKIOMS HCTOJIB3YeTCsl ISl OTIIPABKHU JaAHHBIX 110 MOCIe10BATEILHOMY
noprty B Arduino?
e [+] Serial.print()
o Serial.read()
o Serial.begin()
o Serial.end()
Bonpocsl Ha cOOTBeTCTBHE
21. CooTHecuTe GYHKIMH M MX ONTUCAHUS:
e pinMode() - [+] YcranaBauBaet pe:kum padoTsl MOpTa (BXOI/BbIX0N)
o digitalWrite() - [+] YcranaBiuBaer JIorn4ecKuii ypoBeHb Ha I (PPOBOM
BbIX0/J€
e analogRead() - [+] CunTbhIBaeT 3HaUYeHHE AHAJIOTOBOI0 CUTHAJIA
22. CooTHecHTe THIIBI JATYUKOB U UX PUMEHEHHe:
o Tepmopesucrop - [+] U3mepenue TemnepaTypsl

e  ®otope3ucrtop - [+] U3mepeHune 0CBEIIEHHOCTH



e Ilorenuuomerp - [+] PeryiupoBka conpoTuBIeHUs
23. CooTHeCHTe KOMIIOHEHTHI M MX (PYHKIUH:
e CPU - [+] llenTpaJibHBII mpoLeccop
e RAM - [+] OnepaTuBHas NnaMATH
e EEPROM - [+] IlocTosiHHAsI NaMSTh JJIsl XpPaHEHHUsI TaHHBIX
24. CooTHecHTe MPOTOKOJIbI M UX IPUMEHEHUSI:
e 12C - [+] HIuHa cBSI3M A NOAKIIOYEHUs NepudepuiiHbIX YCTPOiicTB
e SPI - [+] IIpoToko. nocJieoBaTeIbHOM Mepeaavyu JaHHbIX
e UART - [+] AcuHXpoHHas Mepeaaya JaHHBIX
25. CooTHecHTe THUNBI NAMSATH U UX XaPAKTEPUCTHKHU:
e RAM - [+] BpemenHasi namsiTh
e EEPROM - [+] IlocTosiHHASI NAMATH
e Flash - [+] IlamsaTh A5 XpaHEeHUs NPOMIMBKH
Bonpocbl Ha HCTHHHOCTH
26. Arduino Uno ucnoJib3yer MUKPOKOHTpoJL1ep ATmega328.
o Jloxb
e [+] HAcTuHA
27. B MUKpPOKOHTPOJLJIEPaX aHAJOT0BbI€ CUTHAJIBI MOTYT OBIThH NMPeEACTABIEHbI TOJILKO
KaK 1eJible Yncia.
e [+] HcTuHA
o Jloxb
28. PWM curHAaJbI MOTYT ObITh HCIOJIL30BAHBI IJIS1 YIIPABJIEHHUSI CKOPOCTHIO
JABUTaTeJel.
o Jloxb
e [+] HcTuHA
29. 1ns cuuThIBaHUSA HHPPOBOro curuaja B Arduino ucnosab3yercs: pyHKuus
digitalWrite().
o Jloxb
e [+] HAcTHHA
30. Bce mopThl Arduino MoryT padoTaTh KaKk aHAJ0Tr0OBbIe BXO/bI.
e [+] Jloxb
e MHcruna

I/I3y‘-II/ITB 0COOEHHOCTH HH(prBBIX CHUCTCM aBTOMATHU3AllUN U YIIPABJICHUS.

Onpenenurpb, 4To MPEACTaBIsAET cCo00H IUudpoBasi CHCTEMa aBTOMATH3AIUU U YIIPABIICHUS.



TunoBoii BApHaHT 3a1aHUs HA KOHTPOJbHYI0 padoTy
PaccMoTpeTs OCHOBHBIE KOMIIOHEHTHI TAKUX CUCTEM, X (PYHKIIMU U B3aMMOJICHCTBHE.

PaccMmoTpeTs anroputm paboThl CUCTEMBI yIIPaBIeHUs Ha 6a3e MUKPOKOHTpoiepoB Arduino.
N3yunTh NpUHLIUIEI PAOOTE MUKPOKOHTPOJIIEPOB.
Omnwucats npouecc pa3pabOTKH U 3arpy3KH MPOIIMBKH HA MUKPOKOHTposuiep Arduino.
OOBACHUTD, KAK MUKPOKOHTPOJIIEPHI B3aMMOACHCTBYIOT C a3 IMYHBIMU NepH(pEepHUITHBIMU
yCTpPONCTBaMH (1aTYMKAMU, UCIIOJHUTEIbHBIMU MEXaHU3MaMH).
Pa3pabotaTh 1 peann3oBaTh alrOPUTM aBTOMATHU3ALMU [IpoLiecca ¢ CIoyib30BaHeM Arduino.
Onpenenuts 3a1ady JUid aBTOMaTU3aUK (HaIpUMEp, YIIPABJIEHUE OCBELIEHUEM, MOHUTOPUHT
TEMIIEPATYPBbI, YIPABIECHUE IBUTATEIIEM U T.11.).
CocTaBUTh aNropuT™M paboThl CUCTEMBI, OIIMCAB OCHOBHBIE 3TAIlbl.
Hanucath nporpammy a1 MUKpOKOHTposuiepa Arduino, peaqu3yrollyto JaHHbIH aJroOpuTM.
PaccunTats n npoananu3upoBatk 3PPEKTUBHOCTD PAOOTHI CUCTEMBI.
W3MepuTh U paccunuTaTh CpEAHEE BpEMS pEaKIMKU CUCTEMb] HA U3MEHEHUS YCIOBUM (Hanmpumep,
U3MEHEHHE NIOKAa3aHUi 1aTYnKa).
O1eHNUTh TOYHOCTb U HAJIeKHOCTh CUCTEMBI B BHIIIOJHEHNH 33/1aHHBIX 3a/1a4.
Paccuurarh cpenHee Bpemsl BHIIIOJIHEHUS ONEpalUil U cpeiHee BpeMsl OTKIIMKA CUCTEMbI Ha
KOMaH bl TI0JIb30BaTEIS.
ITpencraBuTh pe3ynbTaThl pabOTHI.
Omnwucate npotiecc pa3paboTKU U pealn3alii CUCTEMBI.
[IpencTaBuTh NOTyYEHHBIE JAHHBIE B BUJI€ TAOIUI] U TPapUKOB.
Crnenatb BbIBO/IBI O 3 (HEKTUBHOCTH pabOThI CUCTEMBI U IPEUIOKUTH BOSMOXKHBIE YITyUIIIEHHUS.
JK3aMeHALMOHHbIC BONPOCHI M0 JTUCHUIIIHHE

«Iln¢ppoBbIie cHCTEMBbI ABTOMATH3ALMH U YIIPABJICHUD)
Omnpenenenue u kaaccu@uKanus HUPPOBbIX CUCTEM aBTOMATH3aLUU U YIIPABJICHUSI.
OcHOBHbBIE KOMIIOHEHTHI U apXUTEKTypa CUCTEM aBTOMATHU3allNH.
[Tpumeps! nprMeHeHus HU(POBBIX CUCTEM B IPOMBILIUIEHHOCTH U OBITY.
OCHOBHBIE JIOTHYECKHE 3JIEMEHTHI U MX QYHKINHU B IH(POBOI 371€KTPOHUKE.
Paznuuus Mexxay KOMOMHUPOBAaHHBIMU U TIOCJIEI0BATENIbHBIMU JIOTHYECKUMU CXEMaMHU.
OCHOBBI CXEMOTEXHUKH LIU(PPOBBIX YCTPONUCTB.
ApXHUTEKTYypa U OCHOBHbIE KOMIIOHEHTHI MUKPOIIPOLIECCOPOB.

HpI/IHI_II/IHBI pa6OTBI MUKPOKOHTPOJUICPOB U UX OTIUYHA OT MUKPOIIPOICCCOPOB.

© © N o g b~ DR

[TporpaMMupoBaHre MUKPOKOHTPOJLIEPOB Ha mpuMepe Arduino.
10. OcHOBHBIE SA3BIKH TPOTPAMMHPOBAHUS JIJISI MUKPOKOHTPOJIJIEPOB.

11. IpuHiune! pa3paboTKU IPOrpaMMHOTO 00ecieueH sl Ul CUCTEM aBTOMaTHU3alllu.



12.
13.
14.

15.
16.
17.
18.
19.

20.
21.
22.

23.
24.
25.
26.
27.

28.
29.

30.

PaGota ¢ Oubnmorekamu U BHEITHUMHU MOy isiMu B cpee Arduino IDE.
[IpompbllIEHHBIE CETH MIEpeAadn JaHHBIX U UX OCHOBHBIE KOMIIOHEHTHI.
[TpOTOKOIIBI CBSI3U, HCIIOJIB3yEMBIE B CHCTEMaX aBToMaTu3anuu (Hampumep, Modbus,
CAN, Ethernet).
CereBble apXUTEKTYPbI U TOMOJIOTUHU JIsl HPOMBIIIJIEHHBIX CETEH.
[TpuHIHMITBI CO3/1aHUs YeTTOBEKO-MaIMMHHBIX HHTEepdeiicoB (HMI).
[TporpammMusie cpeacTBa s paspadorku HMI.
[Tpumepsl yecnemnbix HMI B cucTemax aBToMaTU3aIuu.
[TpuHIMIIBI HHTETPALKUU U(PPOBBIX CUCTEM aBTOMATH3aIMHU B CYIIECTBYIOIIYIO
UHPPACTPYKTYPY.
OCHOBBI POEKTHOM JIEATEILHOCTH B 00JIACTH aBTOMATH3AIIUH.
Orarnbl pa3paboTKU U peann3aliy MPOEKTOB aBTOMAaTH3AIUH.
OcHOBHBIE METOIbI AUATHOCTUKH U YCTPaHEHUS! HEHCIIPaBHOCTEH B IIU(POBBIX CUCTEMAX
aBTOMaTHU3AIl1H.
[TpuHIHMITEI YIIpaBJICHUS pecypcaMu B IU(POBBIX CHCTEMaX aBTOMATH3AIUH.
Beenenue B untepHet Bemier (IoT) u ero npuMeHeHne B aBTOMAaTH3AIIUH.
PaGoTa ¢ aHamoroBeIMu 1 TU(PPOBBIMU AaTYUKaAMHU Ha ipuMepe Arduino.
YmpasieHue aktyaropamu (MOTOPBI, CEPBOIPUBO/IBI) ¢ TOMOIIBI0 Arduino.
[TpuaIMITE paboTHI OecTIPOBOAHBIX MoayIel (Hampumep, Wi-Fi, Bluetooth) ¢
MUKpPOKOHTPOJIJIEPAMH.
MeToabl MOIETMPOBAHUS U CUMYJISILIUM CUCTEM aBTOMATU3ALINH.
OcHOBHBIE 337]a4l AIMUHUCTPUPOBAHUS IU(PPOBBIX CUCTEM aBTOMATH3AIIUU U CITOCOOBI
WX BBIMIOJTHEHUS.
DTHUYECKUE U COI[HANIbHBIE aCTIEKThI MPUMEHEHHS IU(PPOBBIX CUCTEM aBTOMATHU3AIUH U
yIpaBJi€eHUSI.

Tunosas JadoparopHas padora no gucuuniaune "llndposbie cucremnbl

aBTOMATHU3allUM U yIpaBJieHus"

Tema: ABTOMaTH3a1MA YIPaBJeHUsI OCBELICHHEM € HCI0/Ib30BaHneM Arduino

ean padorsr:

OcBoOUTH NPUHIUIIBI PAOOTHI C MUKPOKOHTpOIIIEpoM Arduino, U3y4UTh OCHOBBI

B3aMMOJICHCTBUS C IepUPpepruiHbIMU YCTpOIiCTBaMH, pa3padoTaTh U peaanu30BaTh AITOPUTM

ABTOMATHYECCKOI'O YIIPaBJICHUA OCBCIHICHUCM Ha Oaze JaTdyruKa OCBCIICHHOCTHU U

CBETOJMNOOB.

Oo6opynoBanue 1 MporpaMMHoe odecriedyeHue:

Muxkpoxontposuiep Arduino Uno



e Jlatuuk ocBemeHHOCTH ((OTOPE3UCTOP WIIH aHAJIOTUYHBIN)
e (Caeroauoanl
e Pesucropsl
o MakeTHas TUIaTa U COSMHHUTEIBHBIC TPOBOJIA
o KomnbroTep ¢ ycranoBnernHou Arduino IDE
o IIporpammuoe obecneuenue Arduino IDE
3amanue:
1. M3yyeHme JaTYMKA OCBEIIEHHOCTH U CBETOANOI0B.
e N3yunte TeXHMYECKHE XaPAKTCPUCTUKH JATUYHKA OCBEIICHHOCTH U CBETOIMO/IOB.
o ITlonroroBbre cXeMy MOAKIIOUEHHS JATYUKA OCBEIIEHHOCTH U CBETOAMOAOB K
MHUKPOKOHTpoJuiepy Arduino.
2. CocraBjieHHE AJITOPUTMA ABTOMATHYECKOTO YIPaBJIeHHs OCBEIIEHNEM.
e  OnumuTe aNropuT™ pabOThl CUCTEMbI aBTOMATUYECKOTO YIIPaBJICHHUS
OCBEIICHUEM.
o Omnpenenute yCIOBHA, IPU KOTOPHIX CBETOANO/IBI OYAYT BKIFOUATHCS U
BBIKJIFOYAThCS (HAIPUMEP, HA OCHOBE TIOKAa3aHUH JIaTYMKA OCBEIIICHHOCTH ).
3. Paspabotka nporpammbl s Arduino.
e HammmmuTe nporpammy ajiss MUKpOKOHTpoJuiepa Arduino, peam3yonyro
QITOPUTM aBTOMATHYECKOTO yIPABJICHUS OCBEIIEHUEM.
e IIporpamma goKHA CYMTHIBATH MOKA3aHHS JATYMKA OCBEIICHHOCTH U
BKJIIOYATh/BBIKJIIOUATh CBETOMOIbI B 3aBUCUMOCTH OT YPOBHS OCBELIEHHOCTH.
4. Coopka cxeMbl H 3arpy3Ka IpOrpaMMbl.
o Cobepure cxeMy Ha MaKETHOM TUTaTE COTIIACHO MOATOTOBICHHOHN cXxeme
HOJKIFOUEHHUS.
o TloakmounTte Arduino K KOMITBIOTEPY U 3arpy3UTe HAMMCAHHYIO IPOrPaMMy.
5. TecTupoBaHuUe U OTJIAJAKA CUCTEMBI.
o IlpoBenute TecTHpOBaHNWE CHCTEMBI aBTOMATHYECKOTO YIPABICHUS OCBEIICHUEM.
o I3mepbTe 1 3aUKCHPYHTE IOKAa3aHHsI ATYNKA OCBEIICHHOCTH MIPU Pa3IMYHBIX
YPOBHSIX OCBEIIEHHOCTH M COOTBETCTBYIOIINE COCTOSHUS CBETOINO/IOB.
o [lpu HEOOXOAUMOCTH BHECUTE KOPPEKTUBBI B IPOTPAMMY JUIS yITyUIICHUS
pabOTHI CUCTEMBI.
6. AHaau3 pe3yJbTaTOB H BHIBOJBI.
o PaccunTaiite cpeaHee BpeMs peaklluy CUCTEMbl HA U3MEHEHHE YPOBHS
OCBEIICHHOCTH.

e OrneHuTe TOYHOCTH U HAACKHOCTh PAOOTHI CUCTEMBI.



e (CocraBbTe OTYET O MPOJICTAHHON pabOTe, BKIFOYMB B HETO CXEMY ITOIKIIOUCHHUSI,
UCXOIHBIN KO/ MPOTPAMMBI, PE3yJIbTaThl TECTUPOBAHUS U BBIBOJIBI.
IIpumep nporpammel Ans Arduino:
const int sensorPin = AOQ; // IIuH 1151 OAKIIOUEHUS TaTYHKaA OCBEIICHHOCTH

const int ledPin=9; // Ilun a4 NOOKIIOYEHHUS CBETOANOIA

void setup() {
pinMode(ledPin, OUTPUT); // YcranaBiuBaeM IIUH CBETOAMO/1a KaK BBIXO]T
Serial.begin(9600); // THnmmanu3anus nociie10BaTeIbHOIO COEINHEHUS I OTIIaaKN
}
void loop() {

int sensorValue = analogRead(sensorPin); // Urenue 3HaueHus ¢ AaTYNKA OCBEIIEHHOCTH

Serial.printIn(sensorValue); // BbIBOJ] 3HAYEHHS B CEpUAIl MOHUTOP JUTS OTIIAIKH

if (sensorValue < 500) { // YcnoBue 1 BKJIIOUEHUS CBETOMO 1A (HAIPUMED, €CIIU YPOBEHb
ocsenieHHOCTH HIke 500)
digital Write(ledPin, HIGH); / Bkmouaem cBetoamnos

}else {

digital Write(ledPin, LOW); // Beikmtogaem cBeToAHOL

}

delay(1000); // 3anepxka B 1 cekyHAy nepes caeayonuM YTeHUEM
¥
Od¢opmiienue oTyera:
e TuUTynbHBIA JHCT
e Ilenb paboTtsl
e OO6opynoBanue u MporpaMMHOE o0ecrieueHne
o (CxeMa NOAKIIIOYEHUs
e AnropuTt™m paboThI
e HcxomHbIil KO TPOrpaMMBbL
e PesynbraThl TECTHPOBAHUS
e AHanu3 U BHIBOJIBI
e 3axiro4YeHue
O:xupaemble pe3yabTaThbl:

[Tocne BeINONHEHNS JaHHOU J1a00paTOPHOM pabOThl CTYAEHTHI JOKHBI YMETh!



[ToaxmouaTs U KOHGUTYpUPOBATH NIepUBEPUITHBIE YCTPOUCTBA K MUKPOKOHTPOJIIEPY
Arduino.

Pa3pabaTsiBaTh U 3arpy>kaTh IPOrpaMMBbl JIJIsl MUKPOKOHTpPOJLIEpA.

[TpoBOAUTH TECTUPOBAHUE U OTIIAJKY pa3pabOTaHHBIX CHCTEM.

AHaIM3upoBaTh Pe3yabTaThl paOOTHI CUCTEMBI U MIpejiaraTh NyTH e YIy4IlIeHuUs.





