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OIIK-7. CniocobeH OoCylIeCTBIATh BBIOOP

®OH/J OHEHOYHbLIX CPEACTB

Ilepeyennb opMHUpyeMBIX KOMITETCHIM T

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

wiaThopM M HHCTPYMEHTAIBHBIX MPOrPaMMHO-

IIK-2. CnocobeH BBIMOMHATH pabOTHI MO co3AaHU0 (MOAU(UKAIIMH) U COMPOBOXKICHHUIO

UH(POPMALIMOHHBIX CHCTEM.

IHacnopt ¢oHaa O1LIEHOUYHBIX CPECTB

Ne i/

Konx
KoHTponupyeMol KOMIETEHIINT
(W11 ee 4acTH)

HanmenoBaunue
OLIEHOYHOT'O CPEICTBA

BBeneHne B aBTOMAaTH3AIUIO
TEXHOJIOTMYEeCKUX MPOLECCOB
0 Hcropust u pazBuTHe
ABTOMAaTHU3AIUU.

. OCHOBHBIE IOHATHS U
onpezeseHus B 00J1acTh
ABTOMAaTHU3AIUU.

o 3HadeHUE U HEIU
ABTOMATH3aI[UH TEXHOJIOTHUECKHX
MPOIIECCOB.

J Knaccudukarus cuctem
ABTOMATH3AIMH.

U ITpumepst
ABTOMATH3HPOBAHHBIX CHCTEM.

OIIK-7, IIK-2

Tect

(OCHOBBI TEOPHH ABTOMATHYECKOI0
yIpaBJIeHUs!

0 OCHOBHBIE IPUHIIMIIBI U
MOHATHS TEOPHH aBTOMATUIECKOTO
YIIpaBICHHUSL.

o MaremaTrueckoe OnrcaHue
CHCTEM YIPaBJICHUS.

J ITpunnumner 0OpaTHOI CBSI3H.
0 AHanu3 yCTOMYMBOCTH U
HacTpolika nap

OIIK-7, TIK-2

Tect

ApXuTeKTypa u padora
MHMKPOKOHTPOJ11ePOB
o OCHOBHBIE KOMIIOHEHTBI
MUKPOKOHTPOJLIIEPOB.
o ApxuTekrypa
MUKPOKOHTPOJIJIEPOB.
o [puHIMIE pabOTHI
MUKPOKOHTPOJLIIEPOB.
o Untepdeiicel u moxynn
MUKPOKOHTPOJIJIEPOB.

OIIK-7, TIK-2

Kosnoksuym




IIporpammupoBanne
MHKPOKOHTPOJJIEPOB

o S3BIKM IPOTPaMMHUPOBaHUS
11 MUKPOKOHTPOJUIEPOB.

o OCHOBBI IPOTPAMMHPOBAHUS
Ha C/C++.

3 Pabota ¢ nepudepuiitnpiMu
yCTpOMCTBaMHu.

o Ortaaka u TECTHPOBAHHUE
[pOrpamMm.

OIIK-7, TIK-2

KosmokBuym

CucreMbl aBTOMaTH3aLMH
NPOU3BOJACTBA

3 OCHOBHBIE KOMITIOHEHTHI U
CTPYKTYpBI CUCTEM aBTOMATU3aLlUU
[IPOM3BOACTBA.

0 [MpuHIHITEL pabOTH ¥ QYHKINT
CHCTEM aBTOMAaTH3aLINH.

0 IIpumepsl cuctem
ABTOMATHU3aLUH B PA3IUYHBIX OTPACIIIX
[TPOMBIIIIEHHOCTH.

0 IlepcnekTHBBI pa3BUTHUS
CHCTEM aBTOMAaTH3alMU IIPOU3BOJICTBA.

OIIK-7, IIK-2

TCCT, KOJIJIOKBUYM

[IpoMBbINIIeHHBIE CETH U MTPOTOKOJIBI
o OCHOBHBIE THIIEI
[IPOMBIIIICHHBIX CETEH.

o [IpoTokosasl 0OMeHa TaHHBIMHU
B IIPOMBIIUICHHBIX CETSX.

J [TpuHIIUTIBI PaOOTH 1
APXUTEKTYpa MPOMBIIIJICHHBIX CETEH.

o OO0ecneuenue 6€30IMaCHOCTH U
Ha/IC)KHOCTH B MTPOMBIIIJICHHBIX CETSIX.

OIIK-7, TIK-2

KosokBuym

[IporpaMmMHoOe o0ecnieueHre 1S
ABTOMATH3ALMU TEXHOJOIrHYECKHX
MpoIeccoB

o OCHOBHBIE IPOTPAMMEI H
IIAKCTHI OJIsI aBTOMAaTU3allun
TEXHOJIOTHUYECKHX MPOIECCOB.

o [MpuHIMITEL pa3paboTKH U
[IPUMEHEHUS IPOIPAMMHOIO
oOecIIeueHusl.

o [TpuMepsl TPOrpaMMHBIX
peIHeHI/Iﬁ JUIST aBTOMAaTU3allnu.

i HepCHeKTI/IBBI pa3BI/ITI/I$[
MPOrpaMMHOT0 00eCTIeUeHUS IS
ABTOMAaTH3aL[MH.

OIIK-7, TIK-2

TecT, KOJTTOKBUYM

MeToab! U cpeAcTBa
NPOEKTHPOBAHUS CHCTEM
aBTOMATH3AIUHU
e  OCHOBHBIE METO/IBI
MMPOEKTUPOBAHUS CUCTEM
aBTOMATHU3ALIMH.
e UHCTpyMEHTHI U CpEJICTBA
MPOEKTUPOBAHUSL.




[Ipunune! pazpadoTKu
IIPOEKTHOM JOKyMEHTaLHH.
IIpumeps! MpOEKTUPOBAHUS
CUCTEM aBTOMATH3ALINH.

MogaeaupoBaHue U CHUMYJISIIUST
CHCTEM ABTOMATH3AINH

OcHOBHBIE IOHATHS
MOJCJHPOBAHUA H
CUMYJISILIUH.
IIporpammMHBIe cpeAcTBA 1JIA
MO/CJIHPOBAHMA CHCTEM
aBTOMAaTH3aLMH.
IIpumepsl MoaeIMPOBaHUS
TEXHOJIOTHYEeCKUX
MPOLEeCcCoB.

AHaJau3 pe3yabTaTOB
MO/JEJMPOBAHUS U UX
HHTEpIpeTanus.

10

I[IpakTHYeckne NpuMepbI U
Kelchbl aBTOMAaTU3ALNH
TEXHOJOTHYEeCKHX MPOLEecCcOB

AHanu3 peagbHbIX
PUMEPOB aBTOMATU3ALIUN
TEXHOJIOTHICCKHUX
MPOLIECCOB.

Pa36op ycnemHsIx KelcoB
aBTOMATH3AIIHH.
[TpoGuiemMsbl U pelieHus B
o0yacTu aBTOMaTH3aIUH.
OO0cyx1eHne MepCreKTHB 1
MHHOBAIIUN B
ABTOMATH3AIIHH.

11

/THarHOCTHKA ¥ yCTPaHeHHue
HEHCIPAaBHOCTEH B CHCTeMax
aBTOMATH3ALUHU

OCHOBHBIE METO/IbI
JTUarHOCTHKHU
HEUCIIPaBHOCTEN.
WNHCcTpyMeHTBI 11t
JUArHOCTHKHU CHCTEM
aBTOMAaTH3AIIIH.
[Ipumepsl TUITUYHBIX
HEHUCIPaBHOCTEUW U UX
YCTpaHEHHE.
[IpakTHueckue MeTo bl
MOBBILIEHUS HAJIEKHOCTU
CUCTEM aBTOMaTH3al1H.




Hacrpoiika u KOH(pUrypupoBaHue
CHCTEM aBTOMATH3ALUH

e OCHOBHBIE IPUHIIHUIIBI
HaCTPOMKHU U
KOH(QHUTYPUPOBAHUS CUCTEM

aBTOMATH3ALNH.
e HHCTpyMEHTHI U CpelicTBa
HaCTPOMKH.
o IIpumepst
KOH(QUTypUpOBaHUS

Pa3JINYHbIX CUCTCM.

o IIpakTnueckue acreKkTsl
HAaCTPOMKHU U
KOH(UTYPUPOBAHUSI.

Tunosoi TecT NPOMEKYTOYHOM aTTECTALMHU
[0 Kakoe U3 cjeaylomux onpeaejJeHuil Jy4iie BCero OnucbiBaeT aBTOMaTH3ANNI0?
o a) IlIpouecc BbINOIHEHUSI AeHCTBUI BPYYHYIO
e b) lIpouecc ncnonb30BaHusi KOMIIbIOTEPHBIX CHCTEM /ISl BHINOJIHEHHS 32124 +
e ¢) [Ipouecc ynpouenusi padboTbl
e d) IIpouecc pa3padoTku NPOrpaMMHOIo odecredeHnst
[ YTo ABIAAETCH OCHOBHOM LEJbI0 ABTOMATH3ALMH TEXHOJOTHYECKHX MPOLEcCOB?
e a) YBean4YeHHe KOJIHYECTBA COTPYAHHKOB
e b) CHnxenue 3aTpaT HA NPOU3BOACTBO +
e ) YBeHYeHHE BpeMeHH BbINOJIHEHHA 32124
e d) YMeHbLICHHE NPONU3BOAUTEIbHOCTH
[0 Kakue U3 C/1eIYIOIINX CHCTEM OTHOCATCH K aBTOMAaTH3HPOBAHHBIM?
e a) Cucrema ynpasjenus ceerogopom +
e b) Mexanuyeckasi NUIIYIIAs MAIINHKA
e ¢) KapmaHHBIH KaJBKYJIATOP
e d)Jlamna ¢ 1aTYNKOM ABHKEHUS +
[J Yro Takoe o0OpaTHas CBSA3b B CHCTeMe yIpaBJIeHUs?
e a)llogauya curuaja Ha BXo/Jl CHCTEMBI OT eé BbIXoaa +
e b) [logaua curnajia Ha BbIX0/l CHCTEMBI OT €€ BX0/1a
e ¢) YcuiieHne BXOJHOTO CUTHAJIA

e d) CHMKeHHe BXOJHOT0 CUTHAJIa




[0 Kakasi M3 ¢cJIeAYIOIUX XapaKTePUCTHK He OTHOCHTCS K CHCTeMe YIIPABJICHUS €
0o0paTHOIi CBSA3bIO?

o a) CamoHacTpoiika

e b) Komnencanusi Bo3mymenni +

e ¢) lIporpammupyemocTh

e d) CraOmiabHOCTD
[0 Kakoii n3 ciie1yl0IuX KOMIIOHEHTOB SIBJISIETCS OCHOBHBIM B apXHTEKTYpe
MHUKPOKOHTpOJLIepa?

o a) Kectkuii quck

e b) OnepaTuBHas namMsAThL

e ¢) HenTpanbubiii mpoueccop +

e d) Bugeoxkapra
[ st 4ero ucnoJjib3yercs nepudepuiiHoe ycTpoiicTBO B MUKPOKOHTpoOJLIepe?

e a) Jliust 00padoOTKHU JAHHBIX

e b) /liis BBOJA M BHIBOJAA JAHHBIX +

e ¢) [l XpaHeHHs JaHHBIX

e d) Jus BbimosiHeHsi apupMeTHIECKUX ONepanui
[0 Kakoii n3 ciieayommx si3bIKOB POrPpaMMHPOBAHUS Yallle BCero MCnoJb3yeTcs s

NPOrpaMMHUPOBAHUS MUKPOKOHTPOJLJIEPOB?

e a)Java

e b) Python
e C)C/C+++
e d)HTML

[ YTo Takoe 0T/IagKa MPOrpaMMHOI0 Kojaa?

o a) IlIpounecc HanucaHus Koga

e b) IIpouecc TecTupoBaHUS U UCNIPABJIECHHUS OLIHOOK B KoJe +

e ¢) lIpouecc koMnuIsUM KOaA

e d) IIpouecc 1oKyMEeHTHPOBAHUS KO/Aa
[0 Kakoii n3 cjIefy0muX 3JJeMeHTOB He SABJISeTC KOMIOHEHTOM CHCTeMbl ABTOMATH3ALMHU
NPOMu3BOACTBA?

o a) KourpoJiep

e b) laTumk

e ¢) [IporpamMHoe o0ecnieyenmne

e d) Jlamna HakanuBaHusa +



[0 Kakoil TMHII TPOMBILIIJIEHHBIX CeTeH Yalle BCero UCnoJib3yercs JAJ1s1 00MeHa JaHHBIMH B
CHCTEeMAaX aBTOMATH3aluu?

e a) JlokaabHas BbluMcaAnTeIbHAs ceTh (LAN)

e b) UnTepner

e ¢) Illonerass muna (Fieldbus) +

e d) becnpoBoanas cerb Wi-Fi
O JJ1sl 4ero MCnoJib3yTCs NPOMbIILJIEHHbIE TPOTOKOJIbI 00MEeHA JaHHbIMH ?

e a) Jlis KoaMpoBaHUA BU/IE0

e b) s nepegaum JaHHBIX MeKAY yCTPOCTBAMHU +

e ¢) Jlnsa co3nanus rpadpmueckoro uHTepeiica

e d) s coxpaHeHHs JaAHHBIX
[0 Kakoe U3 cjieylOmuX NporpamMm siBjsieTcsi IPUMepoM NMPOrpaMMHOIo odecneyeHus
AJIS1 ABTOMATH3AUMH TEXHOJOTH4eCKHX MPoLeccoB?

e a) Microsoft Word

e b) Adobe Photoshop

e ) Siemens SIMATIC +

e d) AutoCAD
[0 Y10 Takoe MOJeJMPOBAHNE B KOHTEKCTEe CHCTeM aBTOMATH3aUMu?

o a) lIpouecc coznanust GpuznyecKnux NPOTOTUIIOB

e b) lIpouecc nmuTanuu padoTbl CHCTEMBI ¢ MOMOIIbIO IPOIPAMMHOI0 o00ecneYeHns

+

e ¢) IIpouecc npoeKTHPOBAHUS MEXaHUYECKHUX YacTel

e d) IIpouecc pa3padboTKku NPOrpaMMHOIo Kojaa
[0 Kakoii n3 cie1yr0mmx MeToA0B NPOCKTUPOBAHUA HEe OTHOCHTCS K CHCTEeMaM
aBTOMATH3AINHU?

e a) Co3naHue 0JIOK-CXEM

e b) Pazpaborka unrepgeiicoB mojib3oBaresst

e ¢) Hanucanue cueHapues il TECTUPOBAHUSA

e d) Pyynoe ynpasJienne npoueccom +
0 Yro aiBasieTcs 0CHOBHBIM NPpEeUMYIIECTBOM MCIIOJIb30BaAHUA CUMYJAIIMHA B
aBTOMAaTH3ALMHU?

e a) CHHIKeHHe CTOMMOCTH pa3padoTKu +

e b) YBeanuenue BpeMeHH NPOU3BOACTBA

e ¢) Cl10:KHOCTBH BHEIPEHUS

e d) IloBbiIeHHE 3HEProNOTPEOICHUS



[0 Kakoe U3 cjiexyOIUX YTBEP:KIEHUH BEPHO ISl JUATHOCTHUKHA HEMCIIPABHOCTEH B
CHCTEeMAaX aBTOMATH3aluu?
e a)/luarsHocTuka Bcerga 3aHuMaeT MHOTO BpeMeHH
e b) ImarnHocTuka mo3BoJisieT NpeI0TBPATUTH MOJOMKH +
e ¢) /luarHocTuka He TpedyeT crenUAIbLHbIX 3HAHU I
e d) /InarHocTUKa He BJIHMSIET HA MPOU3BOAUTEIbHOCTh CHCTEMbI
[ Kakoe M3 ci1e1yHOUIUX YCTPOMCTB He HCIO0JIB3YeTCs AJIsl AUATHOCTHKH CHCTEM
apromMaTruzanum’?
e a) Ocumutorpadg
e b) MyasTumerp
e ¢) Jlornyeckuii aHaIu3aTOP
e d) MukpoBoHOBas ne4b +
[0 151 4ero ucnoJib3yercss KOH(pUrypupoBaHue B CHCTEMAaX aBTOMAaTH3aMU?
e a) Jlist u3MeHeHUs1 (PU3HYECKUX XaPAKTEPHUCTHK YCTPOiiCTBA
e b) /lna HacTpoiiku napamMeTpoB padoThbl CHCTEMBbI +
e ¢) [lusi nporpaMMHpOBaHHUSA MUKPOKOHTPOJLJIEPOB
e d) st BbINOJIHEHUSI MEXaHUYECKHUX ONepanuii
[0 Kakoii n3 cjieAy0IuX AroB siBJjsieTcs NepBbIM MPU HACTPOHKe CHCTEMbI
aBTOMaTU3auuu?
o a)IIpoBepka padoTOCIIOCOOHOCTH CHCTEMBI
e b) Hacrpoiika napameTpoB cucrems! +
e ) YCTAaHOBKA CHUCTEMBI
e d) TecTupoBanue cHUCTEMBI
[0 Kakue U3 ci1e1yIOIMIX KOMIIOHEHTOB SIBJIAIOTCSH 00513aTeJIbHBIMHA B CHCTEMe
ynpasJjieHus?
e a) /laTuMk, KOHTPOJLJIep, HCIIOJTHUTEJIbHbII MEeXaHU3M +
e b) KinaBuarypa, MOHUTOP, IPHUHTEP
o C) IIpoueccop, namsTh, rpadguyeckasi KapTa
e d) UcToUHNK MUTAHMS, BEHTWIATOP, ’KECTKUI JUCK
[0 Kakoii u3 cjieayommux MeTo10B UCI0JIb3yeTCsl VIS AaHAJM3a YCTOHYHBOCTH CHCTEM
ynpasJjenus?
e a) Merox npo6 u omudoK
e b) MeToa KOHEYHBIX 3JIEMEHTOB
e ¢) Mertoa kopHeBOro rogorpaga +

e d) Metroa Moute-KapJio



[0 Kakoii u3 cjieylommuX HHCTPYMEHTOB UCIOJIb3YyeTCsl AJ1sl HAMMCAHUS MPOrpamMM JJist

MHKPOKOHTPOJLJIEPOB?

a) Microsoft Excel
b) Adobe Illustrator
c¢) Arduino IDE +
d) CoreIDRAW

0 Yro u3 MEPEIYUCICHHOIO SIBJIACTCA IPUMEPOM UCITOJIB30BaHUSA MI/IKpOKOHTPOJIJIepa?

a) CtupajgpbHasi MalIMHa +
b) IleyaTHasi KHUra
¢) /lepeBSIHHBII CTYX

d) Hacroabnas Jjammna

[0 Kakoe U3 cjeaylomuX yTBep:KIeHUIl BEPHO AJIsl IPOrPAMMHOI0 00ecie4yeHusi CUCTeM

aBTOMATH3AI NN ?

a) OHo Bcerjaa goporocrosiiee
b) OHo ucnoJsb3yercs AJis1 ypaBJjeHHs NpoLeccaMu U 000py/l0BaHueM +
¢) OHo He TpeOyeT 00HOBICHHH

d) OHo He TpedyeT 00y4eHHs NJIs1 HCIOJIL30BAHUS

0 Kakoe u3 cJeayrmux yTBep)K)IeHI/Iﬁ OIMMUCBIBAECT POJIb NPOMBIIIJICHHBIX cereil B

aBTOMaTI/I3aIII/II/I?

a) OHHU HCOJIB3YIOTCS 1Sl JTUYHOI NepenucKu COTPYAHUKOB

b) OHn o0ecneunBalOT CBA3L MEKAY Pa3THYHBIMH KOMIIOHEHTAMH CHCTEMBI
aBTOMATH3AlUM +

¢) OHHU MCNOJIB3YIOTCH ISl CO31aHUA BeO-caliTOB

d) OHu NpUMeHSII0TCA 1JI1 XPAHEHHUS JAHHbIX

[0 Yto Takoe IIJIK (PLC) B cucremax aBToMaTu3anuu?

a) IlporpamMmupyeMblii TOrH4ecKuii KOHTpoOJLIEp +
b) IlepcoHa/ibHBI JIOKAJBHBIA KOMIIBIOTEP
¢) [lonieBasi muHa

d) ITeyaTHas Jornyeckasi Kapra

[0 Kakasi M3 cj1eyIOIHX 32124 peliaeTcsl ¢ NOMOIIbI0 CUMYJISILMU CUCTEM

aBToMaTM3auuu?

a) Pa3pa0oTka NpoeKTHOH JOKYMEHTAlluH
b) OnTuMH3anusi NPOU3BOACTBEHHBIX NIPOLECCOB +
¢) O0cay:;kuBaHue 000py10BaHUA

d) Co3nanue noib30BaTe1bCKNX HHTEP(eEiicoB



0 Yto Takoe HMI B koOHTEKCTE CHCTEM aBTOMATH3auu?

a) IlporpamMmmHoe o0ecnieyenne 1JIs1 ynpaBJjeHus 0a3aMH JaHHBIX
b) YesioBexko-MamMHHbIN HHTEPPelic +
C) AnmapatHoe ofecnedyeHHe JJIA XPaHeHUsl JaHHbIX

d) CrcreMa MOHUTOPHMHIA IPOU3BOANTEILHOCTH

[0 Kakoe U3 ciielylOIUX YTBep:KIeHNUH BepHO A1l KOHGUIYPHPOBAHHS CHCTEM

aBTOMaTI/I3aIII/II/I?

a) OHo Bcer/ia BbINOJIHACTCH ABTOMATHYECKH
b) OHo BKIIIOYAET HACTPOMKY MapaMeTPOB CUCTEMBbI /IJIsl ONITUMAJILHON padoThI +
¢) OHO He BJIMsIET HA MPOU3BOAMTEIbHOCTH CHCTEMbI

d) OHO BBINOJIHSIETCH TOJBKO OJMH Pa3 MOCJie YCTAHOBKU CHCTEMbI

TunoBoii BApUAHT 32/1aHUS HA KOHTPOJILHYI0 padoTy

3ananue 1. Teopernueckasi yactb

1.

2.
3.
4

OnuiuTe OCHOBHBIE MOHATHUA U ONpe/eNieHHs] B 00JaCTH aBTOMAaTHU3aLuU
TEXHOJIOTUYECKUX ITPOLECCOB.

[Tepeuncnure 1 KpaTKO 0XapaKTepU3yHTE OCHOBHbIE KOMIIOHEHThl MUKPOKOHTPOJLIEPA.
OO0BscHUTE TPUHIHITBI paOOTHI CHUCTEM YIPABJICHUS C 00PATHOM CBA3BIO.
OxapakTepu3yiTe OCHOBHbIE THIIbI IPOMBIIUIEHHBIX CETeH U MPOTOKOJIOB OOMEeHa
JAHHBIMHU.

3aganue 2. [IpakTnyeckas 4acTb

1.

PazpaboraiiTe G10K-cXeMy IPOCTOI aBTOMAaTU3UPOBAHHON CUCTEMBI JIJIs1 YIPaBICHUS
TeMIeparypoil B noMenieHuu. OnucaHue:

o JlaT4Mk TemmepaTypbl CYUUTHIBAET TEKYIYIO TEMIEPATypy.

o Ecnu temneparypa HuXe 3alaHHOTO YPOBHSI, BKJIIOUAETCsl HArpeBaTellb.

o Ecnu tremnepaTypa Bblllle 3aJaHHOTO YPOBHS, HArpeBaTellb BBIKJIIOYAETCS.
Hanummure nporpamMmy Ha s3bike C 1151 MUKPOKOHTPOJIIEPA, KOTOPAasi pealu3yer
YIPAaBIEHUE CBETOANOJOM B 3aBUCUMOCTH OT COCTOSIHUS KHOIIKH:

o Ecnu kHOmKa Haxara, CBETOIMO/1 BKJIFOUAETCSI.

o Ecnu kHOIKa oTIyIIeHA, CBETOANO/ BBIKIHOYAETCS.

3ananue 3. AHAJIUTHYECKAS YACTh

1.

[TpoBenuTe aHaIM3 CyIECTBYIONIEH aBTOMATU3UPOBAHHON CUCTEMBI Ha MPOU3BO/ICTBE
(BBIOOp CHCTEMBI IO YCMOTpEeHHI0). OMUIIUTE CTPYKTYPY CUCTEMBI, OCHOBHBIE
KOMITOHEHTHI U (PyHKIIHH.

Chopmynupyiite BO3MOXKHBIE METO/IbI AMATHOCTHKH U yCTPAHEHUS] HEUCTIPABHOCTEH IS
BbIOpaHHOW CUCTEMBI.

3K3aMeHaIII/IOHHble BOIIPOCHI MO TUCHUILIMHE
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11.
12.
13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

«OCHOBBI aBTOMATH3AaLIUH TEXHOJOTHUECKHX IpoLIeccoB »

UYrto Takoe aBTOMAaTH3AIUA TEXHOJIOTHYECKHUX MTPOIIECCOB U KAKOBBI €€ OCHOBHBIC 1IeNTN?
HazoBuTe 0CHOBHBIE ATalbl Pa3BUTHUSI ABTOMATU3AIUH.

[TepeurciuTe OCHOBHBIE KOMIIOHEHTHI aBTOMAaTU3UPOBAHHOW CHCTEMBI.

B uem 3akirouaercst pa3HUlla MKy aBTOMAaTU3UPOBAHHOM M aBTOMATHUYECKOU
cucreMamu?

[IpuBenuTe mpuMepsl aBTOMATU3UPOBAHHBIX CUCTEM B PA3JIMUHBIX OTPAaCIIsIX.

Onpeznenute OCHOBHbBIE IPUHIUIIBI TEOPUHU ABTOMATHUECKOTO YIIPaBJICHUS.
Uro Takoe oOpaTHas CBSI3b U KaK OHA BJIMSET HA YCTOMUYUBOCTh CUCTEMBI?
OOBscHUTE NOHATHE YCTOMUMBOCTU B TEOPUU YIIPABJICHUS.

KakoBbl OCHOBHBIE TUIIBI AaBTOMATUYECKUX CUCTEM YIIPaBICHUS?

. HpI/IBeI[I/ITe IIPUMEPEI IPUMEHEHUSA TCOPHUH aBTOMATHUYCCKOI'0 YIIpaBJICHUA B PEAJIbHBIX

CHUCTCMaAXx.

Onumure apXuTeKTypy TUIIHYHOIO MUKPOKOHTPOJLIEPA.

KakoBbl 0OCHOBHBIE (DYHKIIMY MUKPOKOHTPOJLIEpa B CUCTEME aBTOMATHU3aLUuU?

Kakune unTepdeiickl 00bI9HO UCTIONB3YIOTCS IS CBSI3H MUKPOKOHTPOJUIEPOB C
BHEIIIHUMH yCTpOWCTBAMU?

OO0bsicHUTE pa3IUUUe MEXKIY MUKPOKOHTPOJIJIEPAMU U MUKPOIIPOLIECCOPAMHU.
Ha3zoBute npumepbl MUKPOKOHTPOJUIEPOB, HCIIOJIb3YEMbIX B CHCTEMaX aBTOMAaTH3alUH.

Kakue 361K TpOrpaMMHUPOBaHUS HAMOOJIEE YaCTO UCTIOIB3YIOTCS IS
POrPaMMHUPOBAHUS MUKPOKOHTPOJLIEPOB?

Onummre npouecc 3arpy3ku IporpaMMbl B MUKPOKOHTPOJLIED.

Kak nmpoucxonut B3auMoielicTBie MPOrpaMMHOT0 oOecrieueHus ¢ nepudepuitHbIMI
ycTpoiictBamu?

[TpuBeauTe mpuMep MPOCTOM MPOrpaMMBbl JIJIsl BKIIFOUEHHS CBETOAMOAA C
UCTIOJIF30BaHUEM MUKPOKOHTPOJLIEpA.

Kakue MeTosbl HCHONIB3YIOTCA AJIS OTIIAJKU MPOTPaMM, HATMCAHHBIX JUIS
MHUKPOKOHTPOJIJIEPOB?

[lepeuncnvuTe OCHOBHBIE KOMIIOHEHTHI CHCTEM aBTOMATH3AIMH MIPOU3BOJICTBA.
KakoBbl 0cHOBHBIE (DYHKIIMU CHCTEM aBTOMATHU3AIMH Ha TPOU3BOJICTBE?

OO0BsicHUTE, KaK CUCTEMBI aBTOMATHU3AIIMU TTOBBIMIAIOT 3((HEKTUBHOCTH TPOU3BOICTBA.
[IpuBeauTe MpUMEpPHI CUCTEM aBTOMATU3AIMH, UCIIOJIb3YEMbIX HA COBPEMEHHBIX
MPEANPUITHSIX.

Kakue nepcnekTuBbl pa3BUTHS CYIIECTBYIOT JIJIsl CHCTEM aBTOMATU3AIMK POU3BOICTBA?

Kakue TUIbI TPOMBIIUIEHHBIX CETEH CYIIECTBYIOT U B 4Y€M X OCOOCHHOCTH?
OObsicHUTE TPUHLIKIT PAa0OTHI MPOMBILILUIEHHOT0 npoTokoia Ethernet/IP.

Kakue Meppl 6€30MaCHOCTH UCTIOIB3YIOTCS B IPOMBIIIUIEHHBIX CETSIX JJIS 3aIUThI
JTAHHBIX?

[TpuBeauTe MpUMEPHI HCIIOIB30BAHUS IPOMBIIIJICHHBIX CETEH Ha MPOU3BOJICTBEHHBIX
TPEIPUSTHSIX.

Kak mpoucxonuT oOMeH 1aHHBIMU MEXAY YCTPOMCTBaMH B IPOMBIIIUIEHHON ceTn?



TunoBas jsadbopaTopHasi padora no aucuuIinie ""OCHOBbI ABTOMAaTH3 ALK

TEXHOJIOTHYEeCKHUX MPOLeccoB '

JlabopaTopnasi padora Nel: 3HaKOMCTBO ¢
MHUKPOKOHTPOJLIepoM Arduino

Hean:

O3HaKOMMTBCSI C MUKPOKOHTpOJLIEpoM Arduino, €ro OCHOBHBIMH KOMIIOHEHTaMHU U
BO3MOKHOCTSIMU [TPOTPaMMUPOBAHUS.

O0opynoBaHue U MPOrpaMMHOe obecreyeHue:

e  Muxkpoxkontpoinep Arduino Uno
o KommnbroTep ¢ ycraHoBIeHHOI cpenoii pa3padoTku Arduino IDE

3agaum:

1. Toaxirounth MUKpOKOHTpoOIUIep Arduino Uno K KOMIIBIOTEDY.
2. YcTaHOBUTH U HACTPOUTH cpedy paspadorku Arduino IDE.
3. Hammcare nporpamMmy, KOTOpast MUTaeT CBETOJUOIOM Ha MUKPOKOHTPOJLIEpE.

Xoxa padoThI:

1. TlonkirodeHre MUKPOKOHTpOJLIEpa:
o Iogkmrounte MukpokoHTposuiep Arduino Uno k komnbroTepy ¢ nomoribio USB-
Kabens.
o JoxauTeck, MOKa ONEpalMOHHAs CUCTEMA ONPEAEIUT MUKPOKOHTPOIIIEP U
YCTaHOBHUT HEOOXOIUMBIE IPaliBEPHI.
2. YcraHOBKa cpeibl pa3paboTKu:
o Ckauaiite u ycTaHoBUTE cpeny pa3padoTku Arduino IDE ¢ opunmansHoro caira
(https://www.arduino.cc/en/Main/Software).
o 3amyctute Arduino IDE u Beibepute B Mento "Tools" -> "Board" -> "Arduino
Uno", 4ToObI BEIOpATh THUI BallIET0 MUKPOKOHTPOJLIEPA.
o BriOGepure nopT, K KOTOPOMY MOAKIIOYEH MUKPOKOHTpOJLIEP, B MeHI0 "Tools" ->
"Port".
3. Hammcanue nporpaMmsr:
o B Arduino IDE co3naiite HOBBII ckeTd (IIyCTON NPOEKT) Ha’KaTHEM Ha KHOIIKY
"File" -> "New".
o Hanummure cneayrommii Kou:

Ccpp

KonmporaTb koI

// OmnpenejiseM HOMEp IMHA, K KOTOPOMY IMONKJIOUEH CBETOIMOL
int ledPin = 13;

// VHMUIMAaIMU3UPyeM HACTPOMKM I1J1aTOOPMEL

void setup () {
// YcTaHaBIMBaeM NOMH, K KOTOPOMY I[IOIKJIOUEH CBETOOMOXL, KakK BHXOI
pinMode (1ledPin, OUTPUT) ;

}



// OCHOBHOM LMKJI [IPOTPaMMEI
void loop () |
// BxJjioyaeM CBETOOMOI
digitalWrite (ledPin, HIGH);
// Xmem 1 cexkyHOy
delay (1000) ;
// BHIKJIOUAEM CBETOOMOI
digitalWrite (ledPin, LOW) ;
// Xpoem eme 1 cexyHOy
delay (1000) ;

4. 3arpy3ska mporpaMMmbl HA MUKPOKOHTPOJLIEP:
o [Tonkmrounte MUKPOKOHTPOJIIEP K KOMITBIOTEPY, €CJIN OH €Ille HE OIKII0YEH.
o Haxwmurte knonky "Upload" (ctpenka BBepx) B Arduino IDE mmns 3arpy3ku
POrpaMMbl HA MUKPOKOHTPOJILIEP.
o JlokauTech OKOHYAHUS TPOIIEcca 3arpy3KH.
5. TIpoBepka pabOThI:
o Ilocne ycrenHo# 3arpy3ku mporpaMMbl HA MUKPOKOHTPOJLIEP, CBETOINO]T HA
IUIaTe IOJDKEH HauaTh MUTATh C HHTEPBAIOM | CEeKyH/Ia.
o Ecnm cBeroamos MuraeT, 3HaUUT, MPOTPAMMHUPOBAHUE MHUKPOKOHTPOJLIEpA
NPOIILJIO YCIEIIHO.

Bonpocsbl 1J1s1 caMONpPoOBepPKU:

1. Kaxue KOMIOHEHTHI BXOJIST B cOCTaB MUKpOoKoHTpoJuiepa Arduino Uno?

2. Kaxkwue geiicTBus HEOOXOUMO BBITIOJHUTE TEPE] HAYAIOM paOOTHI ¢

MHUKpPOKOHTpoJiiepoM B Arduino IDE?

Kakas ¢pyHKIMS NCTIONB3YeTCsI U yCTAaHOBKH peskuma paboThl muHa B Arduino?

qTO(BHaanH?KOMaHﬂBIdigitalWrite(ledPin, HIGH); U digitalWrite (ledPin,

LOW) ; B mporpamme it Arduino?

5. Kakue eme mpumepsl 3a1a4 MOXHO PeIIaTh C UCIOIb30BaHHEM MHUKPOKOHTPOJLIEpa
Arduino?

How

JlomoJiHUTEILHOE 3a/1aHUE:

M3meHuTe nporpaMMmy TakuM o0pa3oM, YTOOBI CBETOINOJI MUTAJI C Pa3HOM CKOPOCTHIO
(Hampumep, MEAJIEHHO, CPEeIHE U OBICTPO) MO HAXKATUIO KHOTIOK HA MUKPOKOHTpPOJLIIEPE.



