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®OH/J OHEHOYHbLIX CPEJICTB

Ilepeyenn popMUpyeMBIX KOMIIETCHIM I

OIIK-/. OIIK-7. CrniocoGeH OCyHIeCTBIATh BHIOOP MIATGOPM U HHCTPYMEHTAIBHBIX MPOrPaMMHO-

afrapaTHbIX CPCACTB IJIA pCain3aliuu I/IH(bOpMaHI/IOHHI)IX CHUCTEM.

IIK-2. CriocoGeH pa3pabaTsiBaTh ¥ TECTHPOBATH IIPOrPAMMHbIE KOMIIOHEHTHI PEIICHUSI 3a/1a4 B CHCTEMAX,

OCHOBAHHBIX Ha 3HaAHHUAX.

IHacnopT poHaa OLIEHOUYHBIX CPEICTB

Ne /o

KoHTponupyembie pa3iaeis
(TeMBI) TUCITUTIITUHBI

Kox
KoHTporpyeMoii KOMIIETEHITUH
(unu ee yacTn)

HanmeHnoBanue
OIIEHOYHOT'O CPEICTBA

Tema 1: BBenenne B un(ppoBbie
CHCTEMbI aBTOMATH3AIHH H
ynpasJienusi- OnpeeneHre u
KiraccuuKaIus uGpPoBBIX CUCTEM
ABTOMATH3ALIMU U YIIPABICHHS. -
OCHOBHBIE KOMITOHEHTHI U
APXUTEKTYpa CUCTEM aBTOMATHU3aIINN. -
[Tpumeps! mpuMeHeHUs [U(POBBIX
CHCTEM B IMMPOMBIIIJICHHOCTH U OBITY.

OIIK-7, IIK-2

Tect

Tema 2: OcHoBbl HUGPOBOIT
3J1eKTPOHUKU- OCHOBHBIE
TTOrHMYECKHE DIIEMEHTBI U UX
¢yHkunu.- KoMOMHAIIMOHHEIE 1
[MOCJIe/IOBATEIILHBIC IOTHYECKHE
cxeMbl.- OCHOBBI CXeMOTEXHUKHU
1M (POBBIX YCTPOUCTB.

OIIK-7, TIK-2

Tect

Tema 3: Mukponpoueccopbl u
MHUKPOKOHTPOJLIEPbI-
ApXUTEKTypa 1 paboTa
MHUKPOIIPOLIECCOPOB. -
[IporpammupoBanue
MUKPOKOHTPOJUIEPOB.- [Ipumepsl
VCIIOJIb30BaHMS
MHUKPOKOHTPOJIJIEPOB B CHCTEMaX
ABTOMATH3aLUU.

OIIK-7, IIK-2

Komioxksuym

Tema 4: IIporpammHoe odecrieyeHue
JJIS CHCTEM aBTOMATH3AUM - SI3EIKN
MPOrPaMMHUPOBAHUS TSI
MUKPOKOHTPOJLIEPOB.- OCHOBEI
pa3pabOTKH MPOTrPaMMHOTO
oOecreueHus 151 CUCTEM
aBTOMaTH3aluu.- [IpuHIUIIEL PabOTHI ¢
OMOJIMOTEKAMHU U BHEIITHUMH
MOJTYJISIMU.

OIIK-7, IIK-2

Komioksuym

Tema 5: [IpomMblIiLIeHHbIE
CeTH U MPOTOKOJIbI-
[IpoMBbIIITIEHHBIE CETH MEepeJaun

JIaHHBIX .- HpOTOKOHLI CBA3U OJIA

OIIK-7, IIK-2

TecT, KOJIIIOKBUYM




ABTOMATHU3UPOBAHHBIX CUCTEM.-
CeTeBble apXUTEKTYPHI U
TOTIOJIOT M.

Tema 6: CucTeMbI YeJI0BEKO- OIIK-7, I[IK-2 Komnoksuym
MAIIMHHOTO HHTepdeiica
(HMI)- Ilpunumns: co3nanus
nHTEpEHCOB IS
B3aUMOJICHCTBHUS C
MOJIE30BATEIISIMU. -
[IporpaMmMHbIe CpeaCcTBa JIs
paszpadbotku HMI.- [Ipumepnt
HMI B cucremax
ABTOMAaTH3AIINH.

Tema 7: Ilpumepsl u OIIK-7, IIK-2 TecT, KOJJTIOKBUYM
NpuMeHeHus HU(POBBIX
CHUCTEM aBTOMATH3ALMM-
0030p pa3MTUYHBIX TPUMEHEHHH
UQPOBBIX CHCTEM
aBTOMAaTH3allNH.- AHAIN3
VCIICHIHBIX MPOEKTOB U HX
ocobeHHoCTel.- HTerpanus
CHCTEM aBTOMAaTH3alHU B
CYLIECTBYIOLIYIO
UHDPACTPYKTYDY.

Tema 8: IIpoexkTHas OI1IK-7, [IK-2 Tect
neATeJIbHOCTh- OCHOBBI
[MPOEKTHOM JIEATEIIbHOCTH B
00J1aCTH aBTOMATH3AI[HAH. -
Jrtanbl pa3paboTKH U
pealin3alnu MPOCeKTOB. -
[Ipe3enTanus 1 3anuTa
[IPOEKTOB

Tunosoi TecT NPOMEKYTOYHOM aTTeCTALMHU
1. Yrto Takoe MUKpPOKOHTpOJLIep?
e BHemHee ycTpoMCTBO /151 XpaHEHUs JAHHBIX
e [+] OnHoKkpHCcTaJBHAsE MEKPOCXeMa, 00beHHAI0MAsA GYHKIIMH IPoIeccopa,
NaMATH U NepupepuiHbIX YCTPOHCTB
e Cucrema 1Jis1 ynpaBjeHHs ONePANMOHHON CUCTEMOM
o IIporpammHoe obecneueHue AJs1 ABTOMATH3ANH 32124
2. Kakas cpena pa3padoTku McnoJib3yeTcs 1J1si nporpaMmupoBanus Arduino?
» Visual Studio
e [+] Arduino IDE
o Eclipse
» NetBeans
3. Kakoii f13pIK NPOrpaMMHPOBAHUS UCIOJIb3YyeTCsl IJIsl HAIMCAHUS CKeT4Yell B

Arduino?




e Python

e Java
e [+] C/C++
e Ruby

4. Yro Takoe "npomuBKa'" B KOHTEKCTe MUKPOKOHTPOJLJIEPOB?
e OOHOB/IEHHE ONIEPALMOHHOI CHCTEMBbI
e 3amena annapaTHoro odecrne4eHust
e [+] [IporpaMmmHOe 00ecnieyeHne, 3aNIMCAHHOE B MIOCTOSIHHYIO NaMSTh
MHMKPOKOHTPO.JLJIepa
e Omnepanus no nepe3arpyske ycTpoicraa
5. Kakas ¢pynkuus B Arduino ucnoJib3yercs 1Jisi yCTAHOBKH pe:KkMMa padoThl HOpTa
(Bxoa/BbIX01)?
» digitalRead()
o analogWrite()
e [+] pinMode()
o delay()
6. Kakoii mpoToKoJI CBSI3U Yallle BCero UCMOJIb3yeTcs /il MOAKJII0YeHHs JaTYNKOB K

Arduino?

e HTTP
e FTP

e SMTP
e« [+]12C

7. Yto Takoe PWM (IUMPOTHO-UMIYJILCHASI MOAYJISIIUA)?
o TexHMKa I CKATUA JAHHBIX
e Meroa nepeaayu JaAHHBIX M0 CETH
e [+] MeToa aJist ynpaBjieHUs aHAJIOTOBbIMH BbIX0AMHU € IOMOIIbIO
UM (pPOBLIX CUTHAJIOB
o IIpoTokoJi cBsI3M AJIAl CeTeBBIX YCTPOMCTB
8. Kakoii THII NaMATH B MUKPOKOHTPOJLJIEPaX NMpeIHa3HAYEH IS XPaHEeHHU s

BPEMECHHBIX I[aHHI)IX?

« ROM

e« [+]RAM
« EEPROM
o Flash

9. Kakoii U3 cJ1eTyIONUIUX 3JIEMEHTOB SIBJISIETCS JIOrHYecCKHM ?



o Tpausucrop
e [+] U-HE (NAND) ss1emeHT
e Pe3ucrop
o Konaencarop
10. Kak Ha3pIBaeTcsi mporpamMma, ynpasJisiloniasi padoToii MUKpPOKOHTpoJ1epa?

o Dbpaysep
e OmnepanuoHHasi cucremMa
e [+] [IpomuBKa
o JlpaiiBep

Bonpocekl ¢ eAUHCTBEHHBIM BHIOOPOM

11. Kakoe yCTpOﬁCTBO HUCIIOJIB3YETCHA MJISl CHUTBIBAHUA AaHAJIOIOBBIX CUTHAJIOB B

Arduino?
« EEPROM
e RTC
« [+]ADC
« DAC
12. Kakoii KOMIOHEHT MUKPOKOHTPOJLJIEPAa 0TBeYaeT 32 BHINOJHEHHE HHCTPYKIIUIA
nporpamm?
« RAM
« EEPROM
« [+]CPU
« GPIO
13. Kakoe Hanpsi:keHue 1MojgaeTcss Ha HMppoBbIe BXOAbI/BbIX0AbI Arduino Uno?
e 18V
e 33V
e [+]5V
e 12V

14. Kaxoii koman10¥i B Arduino M0:KHO 321aTh 3a/1eP:KKY BbINOJIHEHUS NPOrpaMMbl?
o delayMicroseconds()
« [+]delay()
e wait()
e pause()
15. Kakoii TMIl JaTYMKOB HCIOJIb3YyeTCsl VISl M3MepPeHHs TeMIepaTypsi?
e @doTope3ucTopsl

e [+] Tepmope3ucropsl



e IloTreHuuomeTpsbI
e MemOpaHHbIe KHONIKH

16. Kakoii Tun nepemeHHoi B Arduino ucnosab3yercst UIsi XpaHeHHUs HeJIbIX yucesi?

o float
e [+]int
e char
o double

17. Kakas 6uéauorexka Arduino ucnosib3yercs AJsi padoThl ¢ cepBonpuBogamMu?
o Wire.h
« SPlL.h
e [+] Servo.h
o Ethernet.h
18. Kakoii komanao0ii B Arduino MOKHO CUMTATH AHAJOTOBBII CUIrHAI?
o digitalRead()
o analogWrite()
e [+] analogRead()
e pulseln()
19. Kakoe ycTpoiicTBO HCIOJIB3YeTCS /I XPAHEHHUS JAHHBIX B TeYeHHe NJIUTEIHHOr0

BPEMEHH 1aKE€ ITPU OTKIOYCHUHN nuTaHus?

« RAM

e Cache

« [+] EEPROM
e Register

20. Kakasi pyHKIMS MCTOJIB3YyeTCsl ISl OTIPABKHU TAHHBIX 10 MOCJIe0BATETbHOMY
nopry B Arduino?
e [+] Serial.print()
o Serial.read()
e Serial.begin()
e Serial.end()
Bonpocekl Ha cooTBeTCTBHE
21. CooTHecuTe GyHKIMH M MX OMUCAHUS:
e pinMode() - [+] YcranaBauBaert pe:kum padoThl MopTa (BX01/BbIX01)
o digitalWrite() - [+] YcranaBauBaer jJoruveckuii ypoBeHb Ha IUPPOBOM
BBIXO/1€

o analogRead() - [+] CunTbIBaeT 3HaYEeHHE AHAJIOTOBOI0 CUTHAJIA



22. CooTHecHTE THNBI JATYMKOB U UX MPUMEHEHHe:
o Tepmopesucrop - [+] U3mepenue TeMnepaTypsl
o  ®otope3ucrop - [+] U3mepeHne 0CBEIIECHHOCTH
e Ilorenmuomerp - [+] PeryiupoBka conpoTuBjIeHUs1
23. CooTHecHTE KOMIIOHEHTHI U UX PYHKIMU:
e CPU - [+] llenTpajbHBIii npoLeccop
e RAM - [+] OnepaTuBHas namMATh
e EEPROM - [+] IlocTosiHHAsI NaMSITh ISl XpPaHEeHHUsI TaHHBIX
24. CooTHecHTE MPOTOKOJIBI M X MPUMEHEHUSI:
e 12C - [+] HIuHa cBSA3M I NOAKIIOYEHUs NepuPepuitHbIX YCTPOHCTB
e SPI - [+] ITpoToKoJ MOCI€10BATEILHOM MepeIayu JaHHBIX
e UART - [+] AcuHXpoHHas Mepeaaya TaHHBIX
25. CooTHecHTe TUIIHI NAMSATH U UX XaPAKTEPUCTHKU:
e RAM - [+] BpemenHasi namsiTh
e EEPROM - [+] IlocTosiHHASI NAMSATH
e Flash - [+] IlamaTh A5 XpaHeHUsI NPOIIMBKH
Bonpockl Ha HICTUHHOCTH
26. Arduino Uno ucnoJib3yer MUKPOKOHTpoJu1ep ATmega328.
o Jloxb
e [+] HcTuHA
27. B MUKPOKOHTPO.JLJIePaX aHAJOr0BbIe CUTHAJIBI MOTYT OBITH NMPeICTaABIEHbI TOJbKO
KaK LeJible Yucia.
e [+] HcTuHa
o Jloxb
28. PWM curHajisl MOTyT OBITh HCIIOJIb30BAHBI /ISl YIIPABJICHHUS CKOPOCTHIO
JABUTaTeJIeH.
o Jloxb
e [+] HAcTHHA
29. Ins cHMTHIBAHUSA HM(PPOBOro curuaia B Arduino ucnosab3yercs GpyHKIUs
digitalWrite().
o Jloxb
e [+] HAcTHHA
30. Bce nopTsl Arduino MoryT padoTaTh KaK aHAJ0Tr0OBbIe BXO/bI.
e [+] Jloxb

e MHUcruHa



N3yunTth oco6eHHOCTH IIUGPOBBIX CUCTEM aBTOMATU3ALIUU U YITPABIICHUS.

Onpenenutp, 4To MpencTaBiseT co0o0i nuppoBas cucTeMa aBTOMAaTH3AIMH U YIIPABICHHUS.

TunoBoii BApUAHT 32JaHUA HA KOHTPOJILHYIO padoTy
PaccMoTpeTh OCHOBHBIC KOMITOHEHTHI TAKMX CUCTEM, X (PYHKIIMH U B3aUMO/ICHCTBUE.

PaccmoTpeTs anroputM paboThl CUCTEMBI YIIPaBIeHHUS Ha 0a3e MUKPOKOHTPOJUIepoB Arduino.
N3yunTh NpUHLUIEI PAOOTE MUKPOKOHTPOJIIEPOB.
Omnwucate npouecc pa3pabOTKU U 3arpy3KH MPOILIMBKH HA MUKPOKOHTposuiep Arduino.
OOBACHUTD, KAK MUKPOKOHTPOJIIEPHI B3aUMOACHCTBYIOT C Pa3IMYHBIMU NepU(epruitHbIMU
yCcTpoiicTBaMM (JaTYMKaMU, UCIIOJHUTEIbHBIMY MEXaHU3MaMu ).
Pa3pabotaTh 1 peaan3oBaTh alrOPUTM aBTOMATHU3ALMU IIpoLiecca ¢ CIoyib30BaHueM Arduino.
Onpenenuts 3a1a4dy JUisd aBTOMaTH3alMU (HalIpUMep, YIIpaBlieHHe OCBELICHUEM, MOHUTOPUHT
TEMIEPATYPBbI, YIPABIECHUE IBUTATEIIEM U T.11.).
CocTaBuTh anrOpuUTM paboTHl CUCTEMBI, OIIFICAaB OCHOBHBIE 3TAIIbI.
Hanucath nporpammy A MUKpOKOHTposuiepa Arduino, peaqu3yonyto JaHHbIH aaropuTM.
Paccuutath u npoananuzupoBath 3pPEeKTHBHOCTb PAOOTHI CUCTEMBI.
W3MepuTh U paccunTaTh CpEAHEE BpEMs pEaKIMKU CUCTEMb] HA U3MEHEHUS YCIOBUN (Hanmpumep,
M3MEHEHUE NTOKa3aHUM 1aTUMKa).
O1eHUTh TOYHOCTb U HAJIe)KHOCTh CUCTEMBI B BHIIIOJHEHNUH 33/1aHHBIX 3a/1a4.
Paccunrats cpenHee BpeMs BBIIIOJHEHUS ONepalvil U CpeHee BpeMs OTKJIMKA CUCTEMBI Ha
KOMaH/Ibl TI0JIb30BaTES.
[IpencTaBuTh pe3yabTaThl pabOTHI.
Omnwucate npouiecc pa3pabOTKH U pean3alui CUCTEMBI.
[TpenacraBuTh MoydyeHHbIE JaHHBIE B BUJIE TAOIUI] U TpaUKOB.
Crenatb BbIBO/IBI O 3 (HEKTUBHOCTH paObOThI CUCTEMBI U IPEUIOKUTH BOSMOXKHBIE YIyUIIEHHUS.
JK3aMeHaAllMOHHbIE BONPOCHI N0 IMCHUIITIUHE

«Iln¢ppoBbIe cUCTEMBI ABTOMATH3ALUHN U YIIPABJICHUD)
Omnpenenenue u kiaccupukays UPPOBBIX CUCTEM aBTOMATH3AIMH U YIPaBJICHHUS.
OcCHOBHbBIE KOMIIOHEHTHI U apXUTEKTypa CUCTEM aBTOMATHU3AI|H.
[Tpumeps! npuMeHeHHs HU(POBBIX CUCTEM B IPOMBIIIIIEHHOCTH U OBITY.
OCHOBHBIE JIOTHYECKHE SJIEMEHTHI U UX (YHKIUHU B IU(POBOIL 371€KTPOHUKE.
Paznuuns Mexxay KOMOMHUPOBAHHBIMU U TTOCIIE0BATEIbHBIMU JIOTHYECKUMHU CXEMaMHU.
OCHOBBI CXEMOTEXHUKH LU(PPOBBIX YCTPOICTB.

ApXUTEKTypa U OCHOBHBIE KOMIOHEHTHI MUKPOITPOIIECCOPOB.

© N o g B~ D PE

HpI/IHI_II/IHBI paGOTBI MUKPOKOHTPOJUICPOB U UX OTIUYHA OT MUKPOIIPOICCCOPOB.
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[TporpaMMupoBaHHEe MUKPOKOHTPOJIJIEPOB Ha mpumepe Arduino.
OCHOBHBIE S3bIKH POTPAMMHUPOBAHUS JJISI MUKPOKOHTPOJIJICPOB.
[TpunIMIe! pa3paboTKU IPOTPaMMHOTO 0OeCTieueHHs U1l CUCTEM aBTOMAaTHU3alllH.
PaGota ¢ OubnrorekaMu U BHEITHUMHU MOy IsiMu B cpeae Arduino IDE.
[TpoMmblIITIEHHBIE CETH NTEpeauy JaHHBIX U UX OCHOBHbIE KOMIIOHEHTBHI.
[TpoTOKOIIBI CBA3H, UCTIONB3YEMbBIE B CHCTEMAaxX aBToMaTu3anuu (Hanpumep, Modbus,
CAN, Ethernet).
CereBble apXUTEKTYpbl U TOMOJIOIMHU AJIS IPOMBIIUIEHHBIX CETEH.
[TpuHIIUTIBI CO3MaHMS YeTTOBEKO-MaMHHBIX HHTEepdericoB (HMI).
[Tporpammusie cpeactBa s pazpadorkun HML
IIpumeps! yenemnsix HMI B cuctemax aBromaTu3anum.
[TpuHIMIBI HHTErpaluy HUQPPOBBIX CUCTEM aBTOMATHU3ALUU B CYILECTBYIOLIYIO
HH(PACTPYKTYPY.
OCHOBBI IPOEKTHOH J1€ATENBHOCTH B 00JIaCTH aBTOMATU3ALINH.
Ortanbl pa3paboTKU U peanu3aliy IPOEKTOB aBTOMAaTH3aL1H.
OCHOBHBIE METO/Ibl TUArHOCTUKU M YCTPaHEHUsI HEUCIIPABHOCTEN B IM(PPOBBIX cUcTeMax
aBTOMaTHU3alHH.
[TpuHIMIBI YIpaBIeHUs pecypcaMu B IIU(PPOBBIX CUCTEMAaX aBTOMATH3AIIH.
BBenenue B untepuer Beuieit (IoT) u ero npuMeHeHne B aBTOMaTU3alUH.
PaboTa ¢ aHanoroBeIMH U M(PPOBBIMH JaTYUKaMH Ha ipumepe Arduino.
VYnpasieHue akTyaTopaMu (MOTOPBI, CEPBOIPUBO/IBI) € MOMOIIbI0 Arduino.
[Tpuntumner paboThl 6ecipoBOIHBIX MOy el (Hanpumep, Wi-Fi, Bluetooth) ¢
MUKPOKOHTPOJIIEpaMHU.
MeTosbl MOIETMPOBAHUS M CUMYJISILIMM CUCTEM aBTOMATHU3allUU.
OcHOBHBIE 3314l A]MUHUCTPUPOBAHUS LU(PPOBBIX CUCTEM aBTOMATHU3ALUU M COCOOBI
WX BBITTOJIHEHHUS.
DTUYECKHE U CONMATBbHBIE aCTIEKTHI IPUMEHEHUS IU(POBBIX CHCTEM aBTOMATHU3ALUHU U
yIIpaBJICHUSL.

Tunosasi 1aGoparopnas padora no aucuuniauHe "'lndposbie cucrembl

aBTOMATH3ALUM U yIIpaBJjieHus"

Tema: ABTOMaTH3AaUMS YIIPABJIECHUS OCBELlIECHHEM € UCI0JIb30BaHueM Arduino

Hean padorsr:

OcCBOUTH NPUHIHUITEI PAOOTHI ¢ MUKPOKOHTpOIIEpoM Arduino, H3y4uTh OCHOBBI

B3aMMOJICHCTBUS C epUPpepruiHbIMHI YCTPOCTBaMH, pa3padoTaTh U peaan30BaTh AITOPUTM



ABTOMATHYECKOTO yIPABIICHHsI OCBEIICHHEM Ha 0a3e JaTuhKa OCBEIICHHOCTH U
CBETOAMO/IOB.
OO0opynoBaHue U MPOrpaMMHoOe ofecneyeHue:
e MuxkpoxkonTtposuiep Arduino Uno
e JlaTymK OCBEIIEHHOCTH ((POTOPE3UCTOP MM aHAIIOTUYHBII )
e (Caeroanomanl
e Pesucropsl
e MakeTHas TUIaTa U COCJMHHUTEIBHBIC TPOBOJIA
o KomnbroTep ¢ ycranoBienHoi Arduino IDE
o [Ilporpammuoe obecneuenue Arduino IDE
3aganue:
1. M3yyeHme 1aTYHUKA OCBEIIEHHOCTH U CBETOANOI0B.
e N3yunte TeXHHYECKHE XaPAKTCPUCTUKH JATYMKA OCBEIICHHOCTH U CBETO/IMO/IOB.
o ITloxroroBbre cXxeMy MOAKIIOUEHHS JATYUKA OCBEIIEHHOCTH U CBETOAMOIOB K
MHUKPOKOHTpoJuiepy Arduino.
2. CocraBjieHHe AJITOPUTMA ABTOMATHYECKOTO YIPABJIeHHS OCBEIIEHHEM.
e  OnumuTe aNropuT™ pabOThl CUCTEMbI aBTOMATUYECKOTO YIIPABJICHUS
OCBEIICHUEM.
o Omnpenenute ycIoOBHUs, TPU KOTOPBIX CBETOIMOJIBI OYAYT BKIIOUATHCS U
BBIKJIFOUYAThCA (HAIpUMep, Ha OCHOBE MOKa3aHUH JTaTUMKa OCBEIIEHHOCTH).
3. Pa3paborka nporpammsl 1Jst Arduino.
e Hanummre nporpamMmy Juisi MUKpOKOHTpoJuiepa Arduino, peaanu3yromlyro
QITOPUTM aBTOMATHUYECKOTO YIPABIICHHUS OCBEIIEHUEM.
o IIporpamma goKHA CUMTHIBATH MMOKa3aHMS JaTYMKa OCBEILIEHHOCTH U
BKJIIOYATh/BBIKJIIOUATh CBETOMO/IbI B 3aBUCUMOCTH OT YPOBHS OCBEIIIEHHOCTH.
4. Coopka cxeMbl M 3arpy3Ka IpOrpaMMbl.
o Cobepure cxeMy Ha MaKeTHOM TUTATE COTIACHO MOJTOTOBICHHON cXxeMe
HOKITIOUEHHUSL.
o Tlonkmounrte Arduino K KOMIIBIOTEPY U 3arpy3UTe HAMCAHHYIO IPOTPaMMY.
5. TecTupoBaHue W OTJIA[AKA CUCTEMBI.
o IlpoBeante TecTHpOBaHWE CHCTEMBI aBTOMATHYECKOTO YIIPABICHHUST OCBEIICHUEM.
o M3mepbTe u 3apUKCUpYHTE MMOKA3aHUS TaTYMKA OCBEIIEHHOCTH MPH Pa3IMIHbIX
YPOBHSIX OCBEIIEHHOCTH M COOTBETCTBYIOIIME COCTOSHUS CBETOINOJIOB.
o Ilpu HEOOXOAMMOCTH BHECUTE KOPPEKTUBBI B IPOTPAMMY JUIS YITyUYIICHUS

pabOTHI CUCTEMBI.



6. AHaJau3 pe3yJbTAaTOB U BHIBO/bI.
e PaccuuTaiite cpenHee BpeMsl peakiiuy CUCTEMbI Ha U3MEHEHHE YPOBHS
OCBEILIEHHOCTH.
e OrneHuTe TOYHOCTH U HAACKHOCTh PAOOTHI CUCTEMBI.
e CocraBbTe OTYET O MPOJICTAHHON padOTe, BKIIFOYMB B HETO CXEMY ITOIKIFOYCHHUSI,
WCXOJHBIN KO/ MPOTPAMMEI, PE3YJIbTAThl TECTUPOBAHUS U BHIBO/IBI.
IIpumep nporpammel ans Arduino:
const int sensorPin = AOQ; // I1uH 1151 OAKIIOUEHUS TaTYHKa OCBEIICHHOCTH

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

void setup() {
pinMode(ledPin, OUTPUT); // YcranaBiuBaeM IUH CBETOAMO/IA KaK BBIXOJI
Serial.begin(9600); // HMnManu3anus nocieIoBaTelIbHOr0 COSANHEHU I OTIIaaKN
}
void loop() {

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

Serial.printIn(sensorValue); // BbIBOJ 3HAYSHHSI B CEpUAl MOHUTOP JJISl OTJIATKH

if (sensorValue < 500) { // YcnoBue A BKIIOUEHUS CBETOMO 1A (HAIPUMED, €CIIA YPOBEHB
ocpemnieHHOCTH HUXKE 500)
digitalWrite(ledPin, HIGH); // Bxitouaem cBetoamon

}else {

digitalWrite(ledPin, LOW); // Beikmntogaem cBeToanon

}

delay(1000); // 3agepkka B 1 cekyHIy mepe; CIeAYOIUM YTeHHEM
¥
Od¢opmienue oryera:
e TurynpHBIN JIHCT
e Ilens paboTsl
e OO0opynoBanue u MporpaMMHOE oOecrieueHne
o (Cxema NOAKIIIOUEHUS
e AnropuTt™m paboThI
e lcxomHbI KO TPOTpaMMBbL

o Pe?:y.HI)TaTI)I TECTUPOBAHUA



e AHanu3 ¥ BEIBOJLI

e 3aKiII04YcHUE

O:xunaemble pe3yabTaThbl:

[Toce BBITTOTHEHUS JAaHHOM JTAOOPAaTOPHON PabOThI CTYACHTHI JOJKHBI YMETh:

e [loakmroyaTs U KOHGUTYPUPOBATH NEpUPEPHITHBIC YCTPONUCTBA K MUKPOKOHTPOJLIEPY
Arduino.

e Pa3pabaTeiBaTh U 3arpy»aTh MPOrpaMMBbI JIJIi MUKPOKOHTPOJLIEPA.

e IIpoBoauTH TECTUPOBAHUE U OTIAAKY pPa3pabOTaHHBIX CHCTEM.

e AHanu3MpoBaTh PE3yJAbTAThl PA0OTHI CUCTEMBI U MPEAJIAraTh MyTH €€ yIyUIIeHHUs.

Pa3zpadoruyuk: accucteHT. Kadeapol « AHpopManmOHHbBIE CHCTEMbI M TEXHOJIOTHH,
/EBjoes N.T.





