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1. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIET'O KOHTPOJIA

CpencrtBa OLIECHUBaHMSI B X0/1€ TEKYILLET0 KOHTPOJIA:
- YCTHBIE ONIPOCHI B XO/I€ JIGKIIMOHHBIX U JJa0OPAaTOPHBIX 3aHSITHI;
- OTYETHI 110 Ja0OpPaTOPHBIM padboTam;

- pedepars;
- TECTHPOBAHWC,
- 3a/aHus,

BBITIOJIHACEMBIC B

Xoac Ha6op ATOpPHOI'0  3aHATUA WA

PEKOMEHIYEMBIE AJIs1 CAMOCTOSTEIbHON pabOTHI.

Koabt Pe3yabTarsl Ilepeyenb MIaHNMPyeMbIX Pe3yJbTATOB 00y4YeHUs
KOMIIeTEeHI[UH ocoenus OITOII MO IUCHUILIHHE
OIIK-9 Cnoco6en nonumatrs  |OITK-9.1 [Tonnmaer MPUHIUIIBI paboThl

MIPUHIIUIIBI pa0OTHI
COBPEMEHHBIX
MH(pOPMaIMOHHBIX
TEXHOJIOTHH U
HCIIOJIL30BaTh UX I
peleHus 3a1a4
npodeCcCuoHAIBHON
eATEIIbHOCTH

COBPCMCHHBIX I/IH(1)OpMaI_[I/IOHHLIX TEXHOJIOT UM

OI1K-9.2 JlemoHCTpUpyeT 6a30BbIe HABBIKUA PAOOTHI C
COBPEMEHHBIMH HH()OPMALIMOHHBIMU TEXHOJIOTHSIMH

OI1K-9.3 Peanuszyer IPUHLINIIBI paboThl
COBPEMECHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHH JUIs
[pereHus 3a1a4 Npo(ecCHOHANBHON AEATEIbHOCTH

1.1 Bonpocsl K TeKylieMy KOHTPOJIIO

1. OcHoBHbIE TapaMeTpbl AHAJIOTOBOT'O U IM(POBOTO CUTHAJIOB, YUUTHIBAEMbIE B
CHCTEMaxX aBTOMATH3aLUH.

2. Merto/ibl 1 MHCTPYMEHTBI aHAIM3a U U3MEPEHUS [TapaMETPOB CUTHAJIOB BO
BCTPaMBaEMBbIX CUCTEMAX.

3. Ocobennoctu uatepdeticoB UART, SPI, 12C, CAN mist obecrieueHnst HaIEKHOM
nepeiauy JaHHBIX.

4. Mepsl TEXHUKH O€30I1aCHOCTH IPH PadOTe C aHATOTOBBIMU U LIU(PPOBBIMU
CUTHAJIAMHU.

S. BnusiHue noMex 1 MCKaXeHU Ha Iiepejady CUTHAJIOB, METO/bI MX MUHUMM3ALH.

6. [ TpyuHIMIBI armapaTHOM 3aLIMTHI BXOJIOB BCTPAUBAEMBIX CUCTEM OT IEPEHANPSKEHUI
Y KOPOTKUX 3aMbIKaHUM.

7. TUIbI CXEMOTEXHHYECKUX PEIICHUH /TS 3aIllUThl aHAJIOTOBBIX U LIU(PPOBBIX BXOIOB
(TVS-auosl, orpaHuIUTeITH, QUITBTPHI).

8. Peanmzars rabBaHUYECKOH pa3BsA3KH BXOJIOB: ONTOM30JISITOPHI, TPaHC(HOpMATOpHI,
MarHUTHBIE U30JISTOPBIL.

9. [TapameTpbl KOMIIOHEHTOB CXEM 3aIIUTHI (JIMO/I0B, PE3UCTOPOB, KOHJEHCATOPOB),
YUYUTBHIBAEMBIE [IPU MPOEKTUPOBAHUH.

10.  Mertoas! orieHKH AP (PEKTUBHOCTH CXEM aIapaTHON 3aIUTHI U UX TECTUPOBAHUE.

11. OCHOBHBIE DJIEMEHTHI sI3bIKa pesieiiHO-KOHTaKTHBIX cxeM (LD) B cranmapre MDK

61131-3 (KOHTaKTBI, KaTYIIKU, TAUMEPBI, CYETIHKH).
12.  Opraamzanmst MOIYIBHOU CTPYKTYphI iporpammel Ha LD B CoDeSys ¢
ucnois3oBanuem POU.

13. HHCcTpymeHTHI OTIIaaKu U TecTupoBanus nporpamm Ha LD B CoDeSys (moruTOpHHT,
CUMYJISLINSA).
14. Peanuzanus nmocnenoBarenbHbIX oneparmii Ha LD ¢ mpumeHenneM KOHEUHBIX



aBTOMATOB U TaiMEPOB.

15. Ocob6ennoctu uHTerpanyu LD-nporpammel ¢ anmaparasivu komrmoneHTamu [TJIK.

16. OcHoBHbIe 351eMeHTHI si3bika SFC (11aru, nepexo/ipl, IeHCTBUS, BETBICHHUS,
napajieIbHbIE TIPOIECCHI).

17.  Opraauzamys TOCIIENOBATEIbHBIX U MApaLICIBHBIX MPOIeccoB yrpapieHus Ha SFC.

18. Omnanka u rectupoBanue SFC-porpamm B CoDeSys (MOHUTOPHHT aKTUBHBIX
11aroB, CUMYJISILINSA).

19. Peanmzarus cJI0KHBIX JIOTHYECKUX yCIoBui repexoaoB B SFC.

20. Wurerpanus SFC-niporpamum ¢ armaparypoit [TJIK (cuHXpoHU3aIus, BXO/IbI/BBIXO/IBI,
MIPEPHIBAHHS ).

21. Drarbl IpoeKTUPOBaHUsI KoHeuHoTo g poBoro aBromata (KLIA) mis cucrem
YIIPaBJICHHUSI.

22. Peamuzanus moruku KIIA Ha si3pike ST (Structured Text) ¢ ncrons3oBaneMm
oneparopoB CASE, IF, WHILE.

23.  OcobOeHHOCTH OCHOBHOTO IMKITa mporpamMmel Ha ocHOBe KIIA B CoDeSys.

24. Obecneuenne MOAYILHOCTU U conpoBoskaeHus mporpamm KA Ha ST.

25.  Hucrpyments! omnaaku KIJA B CoDeSys (MOHHTOPHHT ITepeMEeHHBIX, TIOIIAr0BOe
BBIITOJIHEHHE).

26.  SI3eiku mporpammupoBanust MOK 61131-3 B CoDeSys: obmactu npumenenust LD,
FBD, ST, SFC, IL, CFC.

27.  BzammopelicTBue porpamMm Ha pasHbix si3bikax MOK 61131-3 uepes obume
HIepEeMEHHBIE ¥ (PYHKIIMOHATBbHBIE OJIOKH.

28.  CpaBauTenbHBIN aHamM3 s3bIKoB MOK 61131-3: mpenMyIiecTBa U HEIOCTATKH JUIS
Pa3INYHBIX 3a/a4.

29.  Ortnagka ¥ TECTUPOBAaHKWE MHOT033/Ia9HBIX MPOEKTOB HA Pa3HbIX si3bIkax B CODeSys.

30. Pexomennarmu o Bei6opy si3bika MOK 61131-3 B 3aBHCHMOCTH OT THIIA 334U
YIIPaBJICHHSI.

1.2 Temsl pepepaTon

1 TIIpumenenue s3pikoB craHmapra MDOK 61131-3 B CoDeSys mis pa3paboTku cHCTEM
ABTOMATH3AIIMH: CPABHUTEIBHBIN aHATIN3 U MTPAKTUYECKHIE TPUMEPHI.

2 AnmaparHas 3amMTa BXOJOB BCTPAWBAEMBIX CHUCTEM: CXEMOTEXHHYECKHE pEIICHHUS W WX
peanu3ays B JIEKTPOHUKE.

3 Pa3pabotka yenoBeko-marmuHOro uatepdeiica (HMI) B CoDeSys: npHHIUITBI IPOSKTHPOBAHMUS
Y [IPUMEpPbI HHTEPAKTHBHBIX ITaHEJICH yIpaBICHUS.

4 Wurerpammsi mporpaMMmMHOro obecniedeHnss Ha ocHoBe MDOK 61131-3 ¢ anmaparHeIME
KOMITOHEHTaMH: OCOOEHHOCTH HACTPOMKH U oThaaku B CoDeSys.

5 Peammzamms koHeUHBIX MUQPPOBBIX aBToMaroB Ha si3bike ST B CoDeSys: merompl U mpumeps
UCIIOJIb30BAaHMS B CUCTEMAX yIPaBIICHUSL.

6 CpaBHenue uHTepEICOB NIepeadn JaHHBIX Bo BCTpoeHHBIX cuctemax: UART, SPI, 12C, CAN.

7 Mertozpl HOAABICHNUS NIEKTPOMATrHUTHBIX ITOMEX B LIEMSIX BBOA-BbIBOJIa MUKPOKOHTPOJLIEPOB.

8 IIpoextupoBanue cuctem Ha ocHoBe [1JIK ¢ rmconmp3oBanmem cpenbt CoDeSys.

9 Bwuyanuzaius TEXHOJIOTHYECKHX MTPOIIECCOB: CO3/IaHne MHEMOcXeM H TpeH10B B CoDeSys HMI.

10 Tlpumenenwe IIWM mis ympaBieHHss HCHONHHUTEIBHBIMH YCTPOWCTBAMH BO BCTPOSHHBIX
CHCTEMaX.

11 Amnanoro-umgpoBoe MnpeoOpa3oBaHUE CUTHAIOB B MHUKPOKOHTPOJUIEpAX: MPUHIMIBL U
pUMEHEHHE.

12 Opranuzanyst MpepbIBaHUH B TPOTpaMMaXx Jisi BCTPOSHHBIX KOHTPOJIIEPOB.

13 PazpaboTka pacnpenei€HHBIX CHCTEM YIpaBieHHs ¢ ucroib3oBanneM moneBbix mmH (CAN,

Modbus).
14 bezonacHocts nporpammuoro odecnedenus [IJIK: MeTonp! 3auThl OT HECAHKIIMOHUPOBAHHOTO



JOCTyTA.

15 CpaBuenmne mukpornporeccopubix apxuTektyp ARM, AVR, PIC mns 3amad nmpoMBIIUIEHHON
ABTOMAaTH3ALIUH.

16 IIporpammupoBanue TaiitMepoB 1 cuérunkoB B CoDeSys Ha si3pikax LD u ST.

17 Wcnonb3oBanue (YHKIMOHAJBHBIX  OJIOKOB [UISi  TOCTPOSHHS OMOIMOTEK  MOBTOPHO
UCIIOJIb3YEeMOT0 KOJIa.

18 Meroubl TeCTHPOBAHUS U BEpH(PUKAIMH IIPOrPAMM IS OTBETCTBEHHBIX CUCTEM YIIPABJICHUSI.

19 TlpuHIMITEI TOCTPOCHUS pe3epPBUPOBAHHBIX cucteM Ha 0aze [TJIK.

20 DHeproHe3aBUCHMOE XpaHEHHE TAaHHBIX BO BCTPOoeHHbBIX cucteMax: EEPROM, Flash, FRAM.

1.3 TecToBble 3aganus
1. Kakoii s3p1k crangapra MOK 61131-3 naubonee MOAXOAWT ISl pEaU3AIMH  CIIOXKHBIX

MaTeMaTUYECKUX BBIYMCICHUNA?

a) LD (Ladder Diagram)

6) ST (Structured Text) (IIpaBuabHBII OTBET: 0)
B) SFC (Sequential Function Chart)

r) FBD (Function Block Diagram)

2. Kakotii anemenT si3b1ka SFC ncmoib3yeTcst AJisk OMMCaHUs YCIOBUH Iepexo/a MeKIy IiaraMu?
a) [eiicrBue (Action)

0) Ilepexon (Transition) (ITpaBuibHBIN OTBET: 0)

B) llar (Step)

r) BerBnenue (Branch)

3. Kakoil KOMIOHEHT HCHOJB3YeTCsS [UIs 3aIlUThl BXOAOB BCTPAaMBAEMBIX CHUCTEM OT
nepeHanpsKeHuin?

a) Pesucrop

6) TVS-nuon (Transient Voltage Suppressor) (IIpaBuiibHbINA OTBET: 0)

B) Konnencartop

r) UHayKTUBHOCTH

4. Kakoit uHctpyMeHT B CoDeSys No3BOJsIeT BU3YyaJU3UPOBATh BBINOJHEHHE MPOTPaMMBbl Ha
a3pike LD?

a) Cumynsrop noruxu (IIpaBunbHbIN OTBET: a)

6) TexcToBBIN penakTop

B) ['padmueckuii ananuzaTop crekTpa

r) OTinagynK MalIMHHOTO KOJ/ia

5. Kakoii si3p1k crangapta MOK 61131-3 nHaubosee moaxoauT AJIs OMHCAHUS MTOCIEA0BATEIHHBIX
po1eccoB?

a) IL (Instruction List)

6) ST (Structured Text)

B) SFC (Sequential Function Chart) (ITpaBuibHBIIT OTBET: B)

r) FBD (Function Block Diagram)

6. Kakoii snement HMI B CoDeSys ucnomb3yercss aisi OoTOOpaK€HHsI TEKYIEro 3HAauYeHUs
IIEPEMEHHOI?



a) Knomnka

0) Unnukatop (IIpaBuibHbIi OTBET: 0)
B) TekcroBoe mnoJie

r) ['paduueckuii Tpern

7. Kaxkoit oniepatop B si3bike ST HUCIIONB3yeTCs I peaTn3alii BETBICHUS ?
a) CASE

0) IF (IlpaBunbHBIi OTBET: 0)

B) WHILE

r) FOR

8. Mukpormporeccop — 3T0 YCTPOUCTBO, ...

a) BBITIOJTHSIONIEE ATOPUTMHUYECKYIO 00paboTKy WH(GOPMAIIUU U YIPaBICHUE IPYTHMH Y3JIaMH
aJIeKTpoHHOU crctembl ([IpaBuIbHBINA OTBET: a)

0) BBINIOJHSIOIIEE IOTUYECKYIO 00paboTKy nH(pOpMauu

B) BBINOJIHSIOINIEE anredpandeckyro o0paboTky nHpopManuu

T') BBITIOJIHSIOIIEE TOIBKO aJITOPUTMUYECKYIO 00pabOTKy HH(pOpMaLUu

9. MOXHO JI1 pacCMaTPHUBATh MUKPOIPOIIECCOPHYIO CUCTEMY KaK YaCTHBIN CITydail 2JIEKTPOHHON
cucTemsl?

a) 1a, MoxHO (IIpaBUnbHBIN OTBET: a)

0) HeT, HeIb3sI

B) TOJIBKO JIJIsl CUCTEM Ha JKECTKOM JIOTHKE

I') TOJIBKO IS COBPEMEHHBIX IPOLIECCOPOB

10. Kakue yTBep:kaeHUS CIPaBEUIUBHI AJIsi CUCTEM Ha )KECTKOMU JIoTHKe? (BHIOEpUTE HECKOIBKO)
a) 9TO MPOTPAMMHPYEMEBIE JIOTUYECKUE HHTETPAITLHBIC CXEMBI

0) cXeMBI COCTOSIT U3 OOJIBIIOTO YUCIIA IOTUYECKHUX JIEMEHTOB 0a30BOM JIOTUKHU

B) TpeOyeMass (pyHKIIMOHAIBHOCTh OOECIIEUMBAETCS MPOTPAMMOM, OMPEACTSIONICH MaTpUIly
COeTMHEHNN

T') BO BpeMst pabOThI CXeMbl U3MEHEHUS HE JIOMYCKAIOTCS

(ITpaBunbHBIC OTBETHL: a, O, B, T — BCE)

11. BcTaBbTe NpOMYIIEHHOE CIOBO:

MukpokoHTpoiep — 3T0 OOBEIMHEHHE Ha OJHOM KpHCTaJlJle MHKpOIpoleccopa, OJI0KOB
naMmsTH, YCTPOWCTB BBOJAA-BbIBOJA M mnepudepuu, cpenu xoropoi moryt Obite ALIIL, LIAII,
[ITMM-renepaTtopsl, TakMepbl, CAETYUKH U T.II.

(ITpaBuIbHBIN OTBET: MUKPOKOHTPOJLIED)

12. BcTaBbTe NPOMYIIEHHOE CIIOBO:

ARM B MHKpONPOLIECCOPHOI TEXHUKE — 3TO IpyIma pa3pabOTYMKOB, KOTOPbIE 3aHUMAIOTCS
CO3/1aHUEM MHUKPOIIPOLIECCOPOB ¥ MUKPOKOHTPOJIEPOB.

(ITpaBuIbHBIN OTBET: APXUTEKTYPHI)

13.BcraBbTe MPOMYIIEHHOE CIOBO:



s cBsizu Mexay npeobpasoBareseM nHTepdeiica 1 OCHOBHBIM MUKPOKOHTPOJUIEPOM Ha IiaTe
Arduino Uno ucnomne3yetcst uHTepdeiic
(ITpaBuibubiii oTBeT: UART)

14 BcraBbTe NpOIYIIEHHOE CII0BO:
3nauenwue cron-omta B UART Bcerma paBHO JIorHueckoi
*(IIpaBubHBIN OTBET: enuuuie / 1)*

15 BcraBpTe MponyImeHHoe CI0BO:

JUis ONKITIOYeHUsT Harpy3ku (CBETOAMO/A) PEXHUM pabOThl BBIBOAA JOJDKEH OBITh YCTAaHOBJIECH
Kak .

(ITpaBuIBHBIN OTBET: BBIXOA / PEKUM BBIX0/1A)

16. YcTaHOBHTE COOTBETCTBUE MEXKIY UHTEP(PEICOM U ero XapaKTepUCTUKOM:

HNurepdetic  XapakTepuCTHKA

1. UART A) ACUHXPOHHBIN TTOCIICIOBATENBHBIN HHTEP(DEIC

2.SPl b) CuHXpoHHBI mOCIEAOBATENbHBIA HHTEPEHC ¢ BBIICICHHON IUHUEH BbIOOpa
BEZOMOTO

3. 12C B) JIByxmpoBoiHOI CHHXPOHHBIN HHTEp(dElic ¢ aapecanneil ycTpoicTB

4. CAN I') MynbTuMacTepHblii HHTEp]ENC U1 OTBETCTBEHHBIX PUMEHEHUM
*[IpaBwibHbIN OoTBET: 1-A, 2-b, 3-B, 4-T'*

17.YcranoBure coorBercTBUE MexAy s3bikom MOK 61131-3 um ero ocHOBHOI 0051acTbiO
IIPUMEHEHHS:

SA3pik  OGnacTh NPUMEHEHUS

1. LD A) Jloruueckoe ynpaBiieHue, peieiHas Joruka

2. ST b) CrnoxxHbie BEIYUCIEHHSI, 00pa0OTKa JaHHBIX

3. SFC B) IlocienoBartenbHbIE TEXHOIOTHYECKUE TTPOLIECCHI
4. FBDI') I'paduueckoe npeacTaBieHne NOTOKOB JaHHbBIX
*[IpaBunbHblil oTBET: 1-A, 2-b, 3-B, 4-T'*

18.YcranoBute coorBeTcTBUE MeX 1y 1eMeHToM HMI 1 ero gpynkuueit:

DJIeMEeHT OyHKIUSA

1. Knonka  A) MHunumnpoBaHue IUCKPETHOTO NEHCTBUS

2. Ungukatop b) OtobpaxkeHne cocTosHUS AUCKPETHOM epeMeHHON

3. TexkcroBoe mosie  B) BBOA/BBIBOT YMCITOBBIX MIIH CTPOKOBBIX JTAHHBIX
4. Tpenn I') Buzyanusanus n3MeHeHHs IEPEMEHHON BO BPEMEHU
*[IpaBunbHbIi oTBET: 1-A, 2-b, 3-B, 4-T'*

19.YcraHoBUTE COOTBETCTBUE MEX/Ty METOIOM 3aIUTHI BXOJa U €r0 MPUHIIUIIOM JIeHCTBUS:
MeTto 3aIUThI [Tpunin nercTBus

1. TVS-guon A) OrpaHudeHre UMIYJIbCHBIX IEpEHAIPSIKEHUN
2. OnropasBsizka b) lNanpBanMYeCcKass U30JIALMS TeTei



3. RC-dunbtp B) [TomaBnenne BRICOKOYACTOTHBIX TTOMEX
4. CTabuauTpoH I') OrpannyeHne NOCTOSHHOTO HANPSKEHUSI
*[IpaBwibHbI OoTBET: 1-A, 2-b, 3-B, 4-T'*

20.YcTaHOBUTE COOTBETCTBUE MCKAY TUIIOM KOHCYHOI'O aBTOMATAa U €0 OIIMCAHUCM:

Twum aBromara Onucanue

1. ABTomar Munu ~ A) BBIXOIHO# CUTHAIT 3aBUCUT OT COCTOSIHUSI M BXOJTHBIX CUTHAJIOB
2. Aetomatr Mypa  b) BeixoaHO# curHaN 3aBUCUT TOJIBKO OT COCTOSIHHS

3. C-aBromar B) CoBmemiaer cBoiicTBa aBToMaToB Muin u Mypa

*[IpaBwibHbIl oTBET: 1-A, 2-b, 3-B*

21.Pacnionosxute sTamnsl pa3padotku nporpammsel 1uist [IJIK B CoDeSys B mpaBUIIbHOM MOPSIKE:

Coznanue nmpoexTa v BHIOOD 11eTIeBOM MIaTPOpPMBbI
Hanucanue nporpammsl Ha si3pikax MOK 61131-3
Komnusauus u 3arpyska B [1JIK

Ortnaaka B peXxuMe OHJIAWH

(IlpaBunbHbIl OTBET: | = 2 — 3 — 4)

22.Pacnionoxute WHTEp(EHCH B TOPSIKE BO3pACTAaHHUS MaKCHMAaJIbHOH CKOPOCTH Mepenadu
JAHHBIX (TUITUYHBIC 3HAYCHHMS )

I12C (Standard-mode, 100 k6wut/c)
UART (mo 1 Mb6urt/c)

SPI (mo 50 M6wut/c)
(ITpaBunbHbIM 0TBET: 1 — 2 — 3)

23.Pacrionokute STambl MPOCKTUPOBAHUS KOHEYHOTO NHM(POBOrO aBTOMara B MPaBHILHON
MOCJIE0BATEIBHOCTH:

OmnpeneneHne COCTOSTHUI U IEPEXOA0B
CocraBneHnue TaOIMIIbI IEPEX0/I0B/BBIX0I0B
KoaunpoBanue coctosHui

Peamu3arnmsa na s361ke ST

(ITpaBunbHbIN OoTBET: 1| —» 2 — 3 — 4)

24 .Pacnionoxute si3pikn MOK 61131-3 B mopsimke yBenwdeHuss ymoOCTBa ISl OIMHMCAHUS
CJI0’KHBIX MAaTEMATUYECKUX AJITOPUTMOB:

LD

FBD

ST

(TTpaBuibHBIH OTBET: 1 — 2 — 3)



25.Pacrionoxure 3Tanbl 00pabOTKH aHAJIOTOBOTO CHUTHAJIa B MUKPOKOHTPOJUICPHON CHCTEME B
NPaBUIBHON MMOCIEI0BATEILHOCTH:

Ycunenue u GUIbTpaus
Amnanoro-muppoBoe npeodpazoBaHUE
[{udposas 06padoTka

Bbiaua ympaBiisitoniero Bo3eiCcTBUS
(ITpaBwibHBIM OTBET: | — 2 — 3 — 4)

26.11IupOTHO-UMITYJIbCHAS] MOAYJISLIUS UCIIOJIB3YETCS JJIS:

a) [IpeoOpa3oBaHms aHATIOTOBOTO HANIPSKEHUS B ITU(POBOE

0) IlpeoOpazoBanus MUPPOBOTO CHUTHAJIA B CHTHAI, KOTOPBIA MOCIE CTIQKHBAHUS SBIISCTCS
anayioroBbiM ([IpaBuibHBIH OTBET: 0)

B) ['eHepupoBaHus pepbIBaHUI

r) YBenuuenus tounoctu ALIT

27.KoHeuHble TU(PPOBBIC aBTOMATHI B IPOTPAMMHUPOBAHUU:

a) ObecrnieunBarOT aBTOMAaTUYECKOE HAITMCAaHUE KOJa

6) OnpenenstoT MOCTPOSHUE MPOTPaMMBI COTIACHO JUArpaMMe COCTOSTHUN U(POBOro aBToMara
(IIpaBusbHBIN OTBET: 0)

B) He UMer0T OTHOMICHHMSI K IIPOTPAMMHUPOBAHHUIO

r) Mcrionb3yroTcst TOJIBKO B alapaTHOW peain3aiuu

28.1IpepriBaHne — 3TO:

a) IlpumocTaHOBKa BBINOJHEHHS OCHOBHOW IpOrpaMMbl U MEPeXOJ K BbIIOJIHEHUIO
noanporpaMMmel npepsiBanus (IIpaBuibHBIN OTBET: a)

0) ABTOMaTHUYECKOE 3aBEPIIECHNE IPOrPaMMBI

B) Curnan copoca MUKPOKOHTpPOJUIEpa

r) Crioco6 06x01a OuMOOK KOMIUISIIUN

29.Nurepdeiic UART sBasercs:

a) [locnenoBarensHbIM HHTEpdelicoM nepenaun qaHHbIX ([IpaBuiIbHBINA OTBET: a)
6) [TapannensHbIM HHTEpPENiCOM NEepeaaun

B) Crieninanu3upoBaHHBIM UHTEPQEHcOM I TPOrpaMMUpPOBAHUS

r) UnTepdeiicoM Toapko a1 mpuémMa JaHHbBIX

30.B CoDeSys mist co3panust MmHOrocTpanngHoro HMI ucrone3yercest:
a) Mexanusm ¢peiimoB

6) Cmena BugumMocTH rpymi 3aeMeHToB ([IpaBuiibHBIN OTBET: 0)

B) /luHamMudeckoe co3aHue 1eMEHTOB

r) Bremrnue OuOMMOTEKN BU3YyaIU3AIHH

1.4 3apanus

1. JlaiiTe  XapakTepUCTHKY OCHOBHBIM [IapaMEeTpaM aHaJOroBOIO  CHUIHaja
(aMruMTya, YacToTa, asa) MPUMEHUTEIHHO K CHCTEMaM aBTOMAaTH3aIIH.



2. Onumure MeToAbl W3MEPEeHUs YacTOThl HHU(POBOTO CUTHAIA C IOMOIIBIO
MUKPOKOHTpPOJIIIEPA.

3. Cpasuute untepdeiicet SPI u [2C mo Koau4ecTBy JIMHUN, CKOPOCTH U TUIIOBOU
o0JyacTu MPUMEHEHHS.

4. [lpennoxkute cxemy 3ammThl HU(POBOrO BXOAa MHUKPOKOHTpOJUIEpA OT
CTaTMYECKOTO 3JIEKTPUYECTBA U UMITYJIbCHBIX IIOMEX.

S. OO0mbsacHuTe, Kak paboTaeT rajJpBaHUYECKas pa3Bs3Ka HA ONTPOHE, U MPHBEIUTE
npuMep e€ UCIOJIb30BAHHUS.

6. PaccunTaiiTe HOMHMHAT TOKOOTPAaHHMYMBAIOLIETO PE3UCTOpa JJs CBETOAHMOAA,
MOJKJIFOYEHHOTO K BBIXOJly MUKPOKOHTpOJUIEepa ¢ HanpsbkeHueM S B u tokom 10 MA.

1. Hanumure dparment nporpammsl Ha LD, peanusyronuii yrnpaBieHue MyCKOM U
OCTaHOBOM JIBUTATENs C OJIOKUPOBKOM OT OJIHOBPEMEHHOTO HaxkaTusi KHOMOK «llyck» u «Ctomy.

8. CocraBbTe TaONUIy COCTOSIHUA U TIEPEXOJOB Ui KOHEYHOrOo aBTOMAaTa
yIpaBieHUs CBETOPOPOM (KPaCHBIH, KETTHIN, 3eIEHBIN).

9. Peamusyiite Ha s3pike ST (QyHKIUIO BBIYMCICHHUS CPEAHETO apH(PMETHIECKOTO
Maccua u3 10 nensix yuces.

10.  OO®BsicHUTE HA3HAYCHHWE W MPHHIMI pabOThI cTOopokeBoro taiiMepa (Watchdog)
BO BCTPOCHHBIX CHCTEMAaX.

11.  OnuummTe CTPYKTYpYy HIpOrpaMMHOr0O oOpraHu3zanuoHHoro Omnoka (POU) B
CoDeSys. Kakue tunst POU cymectByror?

12.  Ilpueaure npumep ucnonszoBanus taiimepa TON B CoDeSys Ha si3pike LD.

13.  OObsicHuTe paznuuue Mexay (GpoHTOM U cmaaoM curHana. Kak oOHapyx uTh
¢GpoHT curHana B nporpamMmme Ha ST?

14.  Hapucyiite quarpammy coctossuuii SFC ns mporecca 103UpOBaHUS KHUIKOCTH:

OXHNJaHUE€ KHOIIKHU «HyCK», OTKPBITUC KJallaHa, OXHWAAaHWC CUTHaJla OT JaT4YuKa YpPOBHA,
3aKPBITHC KJlallaHa.

15. Kakue w™etonsl Busyanusanuu JaHHBIX ucnois3ytoress B CoDeSys HMI?
Onummre npouecc co3aHus TpeHJa pealbHOIO BPEMEHH.

16.  Ilepeuncnure U OXapaKTepU3yHTe OCHOBHBIC PEKHMBI aPECAINN TIEPEMEHHBIX B
CoDeSys (mpsimasi, CAMBOJIbHAS ).

17.  Kak opranuzoBath oOMeH nanHbiMU Mexay nByms [IJIK mo mporokxomy Modbus
RTU?

18.  OOwsicuuTe TOHATHE «BpeMs nukia ckanupoBanus [1JIK» u ero BiusHue Ha
paboTy CUCTEMBI YIPaBJICHUS.

19.  Kakwme Mepbl HEOOXOAMMO TPEINPUHATH Ui OOecredeHus: 0e30MacHOCTH TIPH
paboTe ¢ BHICOKOBOJIBTHBIM 000pyioBaHueM, ynpasisiembiM [TJIK?

20.  Onwmmute mpouenaypy OOHOBIIEHHS BCTPOCHHOTO IPOTPaMMHOIO OOecreueHus
MHUKPOKOHTpOJUIEepa yepe3 3arpy3uuk (bootloader).

21. Uto Takoe «iape0de3r KOHTAKTOB» M KakK C HHM OOpOTHCS TPOrPaMMHO H
anmnaparHo?

22. Hammmmure Ha ST nporpammubiil Moayine juist ynpasinenus HIMM-curnanom c
U3MEHSIEMON CKBa)KHOCTBIO.

23.  Kak B CoDeSys oprann3zoBaTh 00paOOTKy aHAIOTOBOTO CHTHaNa ¢ naTanka 4—20

MA ¥ ero MacmTabupoOBaHUE B MHKEHEPHBIEC SMHUIIBI?

24.  Onmmute cTpykTypy u HazHaueHHMe CAN-cooOmenus. Uto takoe apOWTpak Ha
muHe CAN?

25.  IlpuBenute mpuMep HCHONIB30BaHUS (YHKIHMOHAIBLHOTO Oyioka RS-Tpurrepa B
nporpamme LD.

26. OO0BsicHUTE, KaK Pealn30BaTh B3aUMHYIO OJIOKMPOBKY JIByX BBIXOJOB (Hampumep,
«BHEPEN» U «HA3a») C UCTIONb30BaHUEM A3bIKOB LD win ST.

27.  KakoBbl mpeuMyIllecTBa U HEAOCTATKU HCIIOJIb30BAHUS ONEPALIMOHHON CHUCTEMBbI
peanbHOro BpemeHu (OCPB) Bo BCTpOEHHBIX KOHTpoOIepax?



28.  OnummuTe THMOBYIO CTPYKTYpY mnpoekra B CoDeSys, BKIIOYAIONIYI0 HECKOIBKO
337124 C pa3HBIMH [TUKJIAMH.

29.  Kak mpotectupoBats nporpammy i IIJIK 6e3 ¢usmueckoro KoHTposuiepa c
noMouipto cuMyssinuu B CoDeSys?
30.  IlpoananmusmpyiiTe NPUBEAEHHYIO CXeMy (ONHUCAHHWE) W ONPEACIUTEe, KaKou

dbyHKIIMOHAN OYIeT y YCTPONCTBA, €CIIM BMECTO pe3uctopa R2 BKIIOUUTH MOIIHYIO HArpys3Ky.
(Mcnonb3yercs cxeMa u3 oleHOYHbIX MaTepuasioB PDF).



2. KPUTEPUU OLHEHUBAHUSA ITPU TPOBEAEHUHN TEKYIHIETI'O KOHTPOJISA

Bun

HaumenoBanue paboTsl
KOHTPOJIS

Haumenosanue
OIICHOYHBIX CPEJICTB

[Ixana orteHnBanus

Bompocs! 11t 06cyxneHus Ha
3aHATHUSAX;

Y CTHBIE ONPOCHI IO paHeEe
WU3Y4EHHOMY MaTepHaiy;
[TucbmMenHbIe pabOTHI:
pedepatsl, TECTOBBIE 3aaHNUS;
IIpakTHueckue 3a0aHus;

Texymun
KOHTPOJIb

OneHka BbICTYIIIICHUI
Ha TPAaKTHYECKOM
(ceMmuHApCKOM)
3aHSATHH, TPOBEPKA
3aJJaHUH, YCTHBIN
OMpOC, OLIEHHUBAHUE
JIOKJIaJI0B, pedepaTron

OTJINYHO

XOPOIIO

YIIOBJIETBOPUTEIBHO

HCYIOOBJICTBOPUTCIIBHO

Pedepatsr u noknaner no rTemMam
(BompocaM), BBIHECEHHBIM Ha
CaMOCTOSTENILHYIO paloTy.

KpnTeme OICHUBAHUA YCTHBIX OTBETOB oﬁyqamnmxca

[Ikama
OLICHUBAHUA

XapakTeprucTHKa OLIEHUBAHUS

OTJINYHO

OLICHUBAETCA OTBET, KOTOPBIM IIOKA3bIBAET IIPOYHBIE 3HAHUS OCHOBHBIX
IPOLIECCOB H3ydyaeMOW IpeAMETHOH 00jacTH, OTJIMYaeTcsl TIJyOMHOH W
IIOJIHOTOM PACKPBITHSL TEMBI; BIJIAJICHUE TEPMUHOJIOIMYECKUM aIlllapaToM;
yMEHHUE OOBACHAThH CYIIHOCTb, SIBJICHUH, MPOLIECCOB, COOBITHI, J1e/1aTh BBIBOJIBI
u 0000mIeHUs, JaBaTh apryMEHTHPOBAHHBIC OTBETHI, NPUBOIUTH IPUMEPHI;
cBOOOHOE BJIaJICHUE MOHOJIOTHYECKOHN peyblo, JIOTUYHOCTh u
IIOCJIEOBATEIBHOCTD OTBETA.

XOpOLIO

OLICHHUBAETCSl OTBET, OOHAPYKUBAIOIINI MTPOYHBIC 3HAHUSI OCHOBHBIX MPOIIECCOB
M3y4yaeMoil TMpeaMeTHOW o0iacTH, OTJIWYaeTcss TAyOWMHOW U TOJHOTOM
PacKpbITUS TEMbI; BIAJEHUE TEPMUHOJIOTMYECKUM alllapaToM; YyMEHUe
OOBSACHSITh CYIIHOCTh, SIBJICHHM, MPOILECCOB, COOBITHI, J€JaTh BBIBOJALI M
00001IeHNs, MNaBaTh apryMEHTHPOBaHHBIE OTBETHI, MNPUBOIUTH MPUMEPHI;
cB00OO/IHOE BJIa/ICHUE MOHOJIOTHYECKOW  Peublo, JIOTUYHOCTh u
MOCJIeI0BATENBbHOCTh OTBeTa. OHAKO JOMYCKAEeTCsl OJHA - JIBE HETOYHOCTH B
OTBETE.

YAOBJICTBO-
PUTCIIBHO

OLICHUBAETCA OTBET, CBHUJETEJIBHCTBYIOIIMNA B OCHOBHOM O 3HAaHWU MPOLIECCOB
M3y4aeMoi mpeaMeTHONW 00IacTH, OTIMYAIONINICS HeTOCTaTOUYHOM TTyOuHON 1
MOJTHOTOM PAaCKPBITHS TEMbI, 3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH; Ci1abo
chOpMUPOBAHHBIMI HaBBIKAMHU aHANU3a SBJICHHI, MPOIECCOB, HEIOCTATOYHBIM
YMEHHEM J1aBaTh apryMEHTUPOBAHHBIE OTBETHl W MPUBOAUTH IPUMEPHI;
HEJIOCTATOYHO CBOOOJHBIM BJIAJICHHEM MOHOJOTHYECKON PEUbI0, JOTUYHOCTHIO
U TIOCIEeNOBAaTENbHOCThIO OTBeTa. JlomyckaeTcs HECKONbKO OIMMOOK B
COJICpKaHUU OTBETA.

HEYIOBJIET-
BOPHUTEIBHO

OLICHMBAETCA OTBET, OOHAPYKHUBAIOIIMM HE3HAHHE IIPOLECCOB H3Yy4aeMOM
NpEeIMETHOM 007acTH, OTIUYAIOUINICA HETrITyOOKHM PpAacKpBITHEM TEMBI;
HC3HAHUEM OCHOBHBIX BOIIPOCOB TCOPHH, HeC(i)OpMI/IpOBaHHBIMI/I HaBBIKaAMH
aHaJIM3a SIBJICHUH, [TPOLIECCOB; HEYMEHNUEM JIaBaTh apryMEHTHUPOBAHHBIE OTBETHI,
clabbIM BIIQJICHMEM MOHOJOTHYECKOW peubl0, OTCYTCTBHEM JIOTUYHOCTH U
M0CJIeI0BATENbHOCTH. JIOMYCKAIOTCs Cepbe3HbIE OMIMOKU B COEPIKaHUH OTBETA.

Kpurepun oneHuBanus padoThl 00y4YaOIIMXCS HA CEMHHAPCKHX 3aHATHAX

Ikana
OILICHUBAaHUA

IToka3arenu Kpurepun




[xamna
[Tokazarenu Kpurepuu
OIICHUBAHUS
OTan4HO . IlomuoTta 3anaHue pemeHo caMocTosTeNnbHO. [Ipu 3ToM cocraBieH
BBITIOJTHEHUS MPaBUJIbHBIN AJITCOPUTM PEIICHUS 3aJaHusl, B JIOTHYECKUX]
MPAaKTUYECKOTO U paccyXJeHusiX, B BblOOpe GOpMyNl M PELIEHUU HET
TECTOBOI'O 3aJ]aHUsl |OUIMOOK, IIOJIy4€H BEpHBIM OTBET, 3aJaHUE PELICHO
(mosHOTa OTBETA); | palMOHAIBHBIM CITOCOOOM.
. CBoeBpeMeHHOCTh |JlaH TpaBUIBHBIM M HCYEPHBIBAIOIIMM  OTBET HA
BBIITOJIHEHUS [IOCTaBJICHHBbIE TEOPETHUYECKHUE M TECTOBBIE BOIPOCHI, B
3aJlaHus; KOTOpBIX  OOy4aroIIuiicsi  MOKa3al  BCECTOPOHHEE
. IlocnenoBaTebHOCT | CUCTEMHOE 3HAHME IMPOTrPAMMHOIO MaTepHala, YCBOCHUE
b ¥ PAllMOHAJILHOCTb | OCHOBHOW M JIONOJHMUTEIBHOW JIUTEPATYpPbl, YETKOE
BBIITOJIHEHUS BJIAJICHUE NOHSATUHUHBIM allapaToM.
Xoporo [IPaKTUYECKOI O 3azaHue peuieHo ¢ MoMollbko npenogasarens. [Ipu atom
3a/1aHUs COCTABJICH NPABWJIbHBIM QJITOPUTM PELIECHUS 3aJaHusl, B
(JtornyHOCTB U JOTHYECKOM  PACCYXJEHUU U peuIeHUuu HET|
YETKOCTb OTBETA);  |CYIIECTBEHHBIX OMIMOOK;, MPaBWILHO CIelaH BbIOOP
. IIpaBuibHOCTH dbopmMyn ansi pemeHus; eCThb OOBSICHEHHE PELICHHS, HO|
OTBETOB Ha 3aJlaHue PEIIEHO HepaloHAIbHBIM CIOCOOOM WY
BOIIPOCHI; JIONYILIEHO HE Oojiee BYX HECYLIECTBEHHBIX OIIMOOK,
. CaMOCTOATENILHOCT | TIOJYYCH BEPHBIH OTBET.
pemenus (BnageHue |Ha mocraBieHHbIC TEOPETUYECKUE U TECTOBBIC BOIPOCHI,
JOIOJIHATENBHBIM  |TIPU  KOTOPBIX OOydYaroIIuiics ToKa3ald JOCTAaTOYHBIH
MaTepuaIoM); YpOBEHb 3HAHWH OCHOBHOI'O IPOrpPaMMHOI0 MaTepuaia:
. 3HaHue OocBoeHHEe MH(OpPMAINK JEKIIMOHHOTO Kypca U y4eOHBIX|
HOPMAaTHUBHO- ocooui, OBJIAJICHUE MOHATHUINHBIM armnaparom,
3aKOHOJATENbHOM  |METOAMKOW WCCIEAOBAaHUNM TMpPU TOMBITKE aHAIN3a
0a3bl 1 pPa3JIMYHBIX CUTYALM.
VY nosnerso- TEPMHUHOJIOTUU 3ajmaHue pemeHo C MOJACKAa3KaMH  IpenojaBaTelis.
pUTETHHO Kypca 3ajaHue penieHo B 00IIeM BUJIE.
OOyuaronuiics TmoKa3ajl CpeJHMH YypOBEHb 3HAaHUMH]
OCHOBHOTO IPOTPaMMHOIO Marepuajna, HO HE MOI]
yOequTeNnbHO apryMEHTHUPOBATh CBOM OTBET, OIIMUOCS B
WCIIOJIb30BAaHUM  TMOHATUHHOrO  amnmaparta,  IoKasad
HEJIOCTAaTOYHBIE 3HAHUS JIUTEPATYPHBIX UCTOUHUKOB.
Heynosner- 3aiaHue He pelieHo.
BOPUTEIBHO OOyvaromuiics  MPOJEMOHCTPUPOBAT  3HAUYUTEIBHBIC)
mpoGenbl B 3HAHUSAX  OCHOBHOIO  MPOTPAMMHOIO,
Marepuana, He apryMEHTHpOBaJ CBOM OTBET, IOKa3aJy
HEYJIOBJIETBOPUTEIbHBIE 3HAHUS MOHATUHHOTO anmnapara
Y CIIEHUATILHOM JINTEPATYPHI.
Kpurtepun ouennBanus pegeparon
Cpenctso Kpurepun onennBanus Hlxaza
KOHTPOJIS OIICHUBAHUS
Pedepar |Bemonnensl Bce TpeOOBaHMS K HAaNMCAaHMIO U 3amMre pedepara:| OTIMYHO

o0o03HaueHa mpobieMa M OOOCHOBaHa €€ aKTyaJbHOCTh, CJeNaH
KpaTKU{ aHallu3 Pa3InYHBIX TOYCK 3PEHHS Ha pPacCMaTPUBACMYIO
npobiemy
copMyTHpOBaHBI BBIBOJBI, TEMa PACKPhITa ITOJHOCTHIO, BBLICPIKAH
00BEM, COOMIOZICeHbI TpeOOBaHUs K BHEIIHEMY O(OpPMIICHUIO, JTaHBI
NPaBUILHBIC OTBETHI HA JIOTIOJIHUTEIEHBIC BOIPOCHL.

JJOTUYHO

H3JI0KCHA coOCTBEHHAs O3MuIIMA,




Pedepar packpbiBaeT mOAHATYIO MPOOJIEMATHKY B TIOJTHOM 00BEME.

OcHoBHbIE TpeOOBaHHUs K pedepary U €ro 3alluTe BBIIOIHEHBI, HO|  XOPOIIO
IIPY 3TOM JIOIIYIIICHBI HETOYETHI. B 4acTHOCTH, MMEIOTCSI HETOUHOCTH
B U3JI0KEHUHU MarepHaa; OTCYTCTBYET JOru4ecKas
MIOCJIEI0BATENBHOCTh B CY)KICHUSX; HE BBACPKaH 00bEM pedepara;
UMEIOTCS YITYIIEHUS B 0()OPMIICHHH; Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI
IIPY 3aIIUTE 1aHBI HEMOJIHBIE OTBETHI.

B pedepare uMErOTCSI HETOYHOCTH M TMpeaMETHas 00JIacTh
BBICTYIUICHHS PACKpPbITA HE B IIOJIHON Mepe.

MMeroTcst  CyIIECTBEHHBIE — OTCTYIUIEHHS OT  TpeOOBaHUH K| yJIOBJICTBOPH
pedepupoBanuto. B wacTHOCTH: Tema OcBelleHa JHIIb YaCTHYHO; TEJILHO
JOMyIIeHb! (PaKTUYECKHEe OIUOKH B COJACPXKaHUU pedepaTa Wid Ipu
OTBET€ Ha JIONMOJHHUTEIFHBIC BOMPOCH; BO BpEeMs 3alUTHI
OTCYTCTBYET BBIBO/I.

B pedepare He B MOMHON CTENEHM PACKPHIT MOHATUIHBINA anmapar,
UMEIOTCS CYIIECTBEHHBIE HETOYHOCTH B Tporecce (popMHUpPOBaHUS

BBIBOJIOB.
Tema pedepara He pacKpbiTa, OOHAPYKMBAETCA CYIIECTBEHHOE | HEYIOBIETBO
HETIOHWMaHHE TPOOJIEMBI. PHUTEIIBHO

Tema pedepara He packpbITa MM BHIIIOJIHEHA HE 10 CYIIECTBY paHee
MOCTaBJICHHOT'O BOIPOCA.
Pedepar He cnan / nokmaj He cenaH.

KpuTepnn OICHUBaAHUA TECTOB

Kpurepuu onenuBanus —
Cpencto
MPOIICHT TOJOKHUTEITBHBIX [Ikana orieHUBaHUS
KOHTPOJIA
OTBETOB
TectupoBanue 90-100 OTJINYHO
70-89 XOpOUIO
40-69 YZIOBJIETBOPUTEIIBHO
<39 HEYJIOBJIETBOPUTEIBHO

3. OIEHOYHBIE CPEJICTBA IS MIPOMEXYTOUYHOM ATTECTALIUU

CpencTBa OlIEeHMBaHMS B X0/1€ TPOMEXYTOUHOM aTTeCTalluu:
— BOIIPOCHI K DK3aMEHY;
— IpPaKTUYECKHE 3aJaHUs DK3aMEHa.

Koas! PesyabTarsl IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYECHUS
KOMIIETEHIIUH ocsoenns OITOII 10 AUCHUILIHHE

OIIK-9 Crnoco6en nonumats  |OITK-9.1 IToHnmaer IIPUHIUIIB paboTh]
IPHHIUIIBL PAOOTH COBpEMEHHBIX HHPOPMAITHOHHBIX TEXHOJIOTHIA
COBPEMEHHBIX
MH(POPMALMOHHBIX OI1K-9.2 JlemoHCTpUpyeT 6a30Bble HABBIKU PaOOTHI C
TEXHOJIOTHH U COBPEMEHHBIMU MH(OPMALIIOHHBIMU TEXHOJIOTHSIMU
UCIIOJIb30BaTh UX IS
pelieHus 3a1a4d OI1K-9.3 Peanuszyer IIPUHLINIIBI paboTh]
npogeccuoOHaTbHON COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTMH ]
JeSTeNbHOCTH perieHust 3a1a4 npoeCCUOHATBHON IeATEIIbHOCTH




3.1 Bonpochl K 3K3aMeHy

1. Onpeznenenue u kiaccupukanys BCTpPOSHHbIX cucteM. [IpuMepsl npuMeHeHus.

2. ApPXUTEKTYpa MUKPOKOHTPOJIIEPA: POIIECCOPHOE SAPO, MaMATh, epU(epHitHbIe
MOJTYJIH.

3. CpaBHeHuE MUKpOIIpoLIeCCOpa U MUKPOKOHTPOJLIEPA.

4, OcHoBHbIe cemericTBa MUKpokoHTposuiepoB: AVR, PIC, ARM Cortex-M.

S. Cucrema xomana Mukpokontposuiepa: CISC u RISC apxurextypsbl.

6. Opranuzanus namsata Mukpokontposiepa: O3V, 13V, Flash, EEPROM.

7. [TopTtsl BBOga-BhIBOAA 001Ier0o HazHaueHus (GP1O). CxemoTexHuka u
IPOrpaMMUPOBAHUE.

8. Amnanoro-mudponoii npeodpazosatens (AL): nmpunmmn paboTsl, mapaMmeTpsl,
pUMEHEHHE.

9. Hudpo-ananorossrii npeodpaszosareinsd (LIAIT) u mupoTHO-UMITYIbCHAS
monyisauus (LIUM).

10. TaiiMepbl ¥ CYETINKHE B MUKPOKOHTPOJUIEPAX: PEKUMBI PaOOTHI, 3aXBar,
CpaBHEHHUE.

11. Cucrema npepblBaHU: BEKTOPBI, IPUOPUTETHI, 00PAOOTUMKU ITPEPHIBAHUM.

12. [TocnenoBarenbubiit uHTEpderic UART: mpoToko, sJeKTpruuecKkue ypoBHH,
IIPUMEHEHUE.

13. Nntepdeiic SPI: Tononorus, pexumMsl padoThl, IPEUMYIIECTBA U HEJOCTATKH.

14. Untepdeiic [2C (TWI): anpecanusi, apOUTpax, TUIIOBbIE IPUMEHEHHUSI.

15. Nntepdeiic CAN: 0coOeHHOCTH, CTPYKTYpa Kajapa, apOuTpax, IpUMeHEHHE B
ABTOMOOMJIECTPOEHUU U ITPOMBIIIIIEHHOCTH.

16. AnmnapaTHas 3alMTa BX0/I0B: 3aiuTa oT nepenanpsbkenuit (TVS-auonsl,
CTaOMJIUTPOHBI).

17. ["anpBaHMYecKast pa3Bsi3Ka: ONTOU3OIATOPHI, TpaHC(HOPMATOPHAsE M MarHUTHAs
pa3Bsi3Ka.

18. OunpTpanys nomex: RC-GpuibTpsl, nmojasieHue Ipede3ra KOHTaKTOB.

19. Crangapt MOK 61131-3: nenu, cTpykTypa, OCHOBHBIE SI3bIKH
POTrpaMMHUPOBAHMUSL.

20. S3bIK peneiiHo-KOHTakTHBIX cxeM (LD): anemenTsl, mpaBuiia mocTpoeHus,
PUMEPBI.

21. SA3pIk pyHKIIMOHATBHBIX O710KO0BBIX nquarpamm (FBD): Gubnuotexa 610K0B,
COEIMHEHMUS.

22. 31K cTpyKTypupoBaHHOTo TekcTa (ST): CHHTaKcHC, OnepaTophl, YIPaBIsIOLIIe
KOHCTPYKLIMH.

23. S3bIK ocnenoBaTenbHbIX PyHKIMOHANBHBIX cxeM (SFC): maru, nepexo/sl,
BETBJICHUSI.

24. A3bik cnmcka uHceTpykiwmit (IL): ocobenHocTy, 061acTh IPUMEHEHUS.

25. Cpena paszpabotku CoDeSys: cTpyKTypa MpoeKTa, KOMIHIIALMS, 3arpy3Ka.

26. [Iporpammusie opranuzanuonnsie 610k (POU) B CoDeSys: mporpamma,
byHKLUsA, QYHKIMOHATBHBIN OJIOK.

27. Tunel nanapX 1 nepeMennbie B CoDeSys. O0macTu BUIUMOCTH.

28. Opranuzanusa MHOro3agadHoctd B CoDeSys: Tunsl 3a/1a4, IUKJIIbL, CTOPOKEBOI

Taimep.



29.
30.
31.
32.
33.
COCTOSIHUH.
34.
35.
36.
37.
38.
CoDeSys.
39.
40.
41.
CHCTEM.

42.

Busyanuzanus 8 CoDeSys: coznanue yenoBeko-mMaumHHOro uurepgeiica (HMI).
OnemenTsl HMI: KHOTIKH, WHIMKATOPBI, TTOJISI BBOAA/BBIBOIA, TPEHIBI, TAOJIUIIHI.
CBs13b 2JIEMEHTOB BU3yaJIU3aLUU C IEPEMEHHBIMU IIPOIPAMMBI.

Koneunsie mudpossie aBToMathl (KI[A): aBTromaTs Muiu 1 Mypa.

Oransl npoektupoBanus KLIA: Tabmuis! mepexonos, rpadsl, KOIUPOBAHHUE

Peanuzanus KA na s3b1ke ST ¢ ucnonszoBanuem oneparopa CASE.
Peanuzanmsa KA na s3pike SFC.

O06paboTka aHAJIOTOBBIX CUTHAJIOB: MacIITaOMpoBaHKE, GUIBTPALIUS.
[Iporpammuas peanuszauus [I1/]-perynstopa B CoDeSys.

[Tporokxon Modbus RTU: cTpykrypa coobmieHust, GyHKIHH, peau3aius B

[Tpotokon Modbus TCP: ocobennoctu, npumenenue B Ethernet-cersix.
[Tpombiniennsie cetu: Profibus, Profinet, EtherCAT — 0630p u cpaBHeHue.

OCHOBBI TEXHUKH 0€30II1aCHOCTH I[IpU 3KCILTyaTallui aBTOMAaTU3HPOBAHHBIX

OnexkTpoMarHuTHast coBMecTUMOCTh (OMC) BCTpOEHHBIX CUCTEM: UCTOYHUKU

IIOMEX, METOABI 3allIMTHI.

43. HanéxHOoCcTh MporpaMMHOTO 00€CIieYeHusI BCTPOCHHBIX CUCTEM: METOBI
HOBBIILICHHS.

44, Otnanka nporpamMm B CoDeSys: TOUKH 0CTaHOBA, MOLIArOBOE BHITIOJHEHHE,
TPacCUPOBKa.

45, Cumyisiiiust pabotst [TJIK B CoDeSys 6e3 gusndeckoro 060pyaoBaHus.

46. 3arpyska ¥ BbITPY3Ka IIPOEKTOB, paboTa ¢ 1efeBoil miaTthopMoii.

47. VYnpasienue Bepcusimu rpoekra, ondamorexu B CoDeSys.

48. Berpoennsie pynkuuu 6e3omacuoctu: Safe PLC, pesepBupoBanue.

49. Bsaumoneiictaue I1JIK ¢ Bepxuum ypoBHem: OPC-cepBepbr, SCADA-cucTeMsl.

50. Wnrtepner Beeit (IoT) u BctpoeHnsle cuctemsbl: o01aunble cepBuchl, MQTT.

51. DHeprocoOeperarone peskuMbl MUKPOKOHTPOJIIIEPOB.

52. CropoxeBoii Taiimep (Watchdog): HazHaueHue, HacTpoiiKa, UCIIOJIb30BaHHE.

53. Bremmnss namsars: noakimodenne EEPROM, Flash, FRAM mo 12C/SPI.

54. Pa6ota ¢ nucruiesmu: cumBosibHble LCD, rpaduueckue TFT.

55. [Tonkmtouenue narunkoB Temreparypsl (DS18B20, Tepmonapsr) k
MHUKPOKOHTPOJLIEPY.

56. YnpasieHne UCTIOHUTETFHBIMU YCTPOUCTBAMH: PeJie, IBUTATENN TIOCTOSHHOTO

TOKa, IIaroBbIC ABUI'aTCIIN.

S57. Hpaiisepsl cunoBsix kimoueii: MOSFET, IGBT, cxembl BKITFOYEHUSI.

58. [TporpammupoBanue Arduino B cpene CoDeSys.

59. Oco0Gennoctu nporpammupoBanus [1JIK ans orBercTBeHHbIX TpuMeHeHuit (ADC,
TPaHCIIOPT).

60. TenneHUunn pa3BUTHS BCTPOCHHBIX KOHTPOJUIEPOB U CUCTEM MPOMBIIIIEHHOM
aBTOMAaTHU3aLNH.

3.2 [IpakTHYecKHe 3aJaHUSA K IK3aAMEHY

1.

3ananune «Pazpadorka LD-nporpammbl ynpaBJjieHUs HACOCOM.

CocTaBUTh nporpamMmy Ha sA3bIKC LD, PCATN3YIOIIYIO YIIPABJIICHHUEC HACOCOM! ITYCK 1O KHOIIKE
«HYCK», OCTAaHOB ITO KHOIIKE ((CTOH)), ABTOMAaTHY€CKOC OTKIIFOYCHUEC ITPH Cpa6aTBIBaHI/II/I
JaTUrKa «CyXoro xozaa».

2.

3ananue «Peanusanus TaiiMepa 3aep:KKM BKJIIOYEHHS».

Ha si3p1xke LD wnu ST co3nate GyHKIIMOHATBHBINA OJIOK, KOTOPBIN BKITIOYAET BEIXOJHON CUTHAT
yepes 3aJJaHHOE BpEeMS TTOCTIE TMTOCTYIUIEHUS BXOIHOTO CUTHAJA.



3. 3ananne «KoHeuHbIi aBTOMAT yNIpaBJIeHUsI CBETO()OPOM».
PeanuzoBats Ha si3b1ke ST (¢ onepatopom CASE) KoHEUHBIN aBTOMAT yIPaBIICHUsI CBETOPOPOM
Ha TIEPEKPECTKE C YETHIPHMS (hazaMu.

4, 3ananue «Ilocrpoenue SFC-quarpaMmbl 1J1sl 103MPOBAHUS).
Coznars nporpammy Ha SFC a1 ynpaBiieHus J03UPYIOIIUM YCTPOUCTBOM: OXKUAAHUE KHOITKU
«CTapT», OTKpBITHE KJIaaHa, 0KUAAaHUE CUTHAJIa OT BECOBOI'O JIATUMKA, 3aKPhITHE KJlalaHa,
OXKHJIaHUE 2 ¢, TOTOBHOCTb.

5. 3ananue «MacmrabupoBaHue AaHAJIOTOBOI0 CUTHAJIA.
Hanwucares va ST ¢ynkuuio macurabupoBanus BXogHoro curnana 4—20 MA (3aauenne AL 0—
27648) B nuanazon 0-100 %.

6. 3ananne «Busyanuszanus ypoBHs B 6aKe».
B cpene CoDeSys coznate HMI-nnanens ¢ anemenToM «Bar» (cTon0uK), 0TOOpakaromum
ypoBeHb 3amnoyiHeHus 6aka ot 0 7o 100 %.

7. 3ananue «O0padoTKa KHONIKM € AHTHAPEOE3roM».
PeanmnzoBats Ha LD ¢yHKIIMOHATBHBIN 070K, TOAABISIONIHNA Apede3r KOHTAKTOB KHOIIKHU (BpeMst
npedesra 20 mc).

8. 3ananue «I'enepanus LHLIMM-curnasnay.
Hanucare nporpammy Ha ST a1 ynpaBiieHHs IpKOCTBIO CBETOAMO1a ¢ momolnbio UM
(McToNBb30BaTh BCTPOCHHBIN TaiiMep MUKPOKOHTPOJLIEPA).

9. 3amanne «OomeH ganHbIMH M0 UART».
Pazpaborars mporpamMmmy JUIs MUKPOKOHTPOJIIEPA, oTIpaBiisiontyto ctpoky «Hello, PLC!» o
UART xaxngsie 500 mc.

10. 3ananune «Peamuzanus [IA/1-peryastopay.
B CoDeSys co3nate sk3eMIuisip cTaHaapTHOrO GpyHKIMoHanbHoro 6moka [T ]/[-perynsaropa u
HACTPOUTH €T0 JJIs OJICPKAHUS 3aJaHHON TEMIIEPaTyPHI.

11. 3ananue «YnpaBJieHHe IATOBBIM ABUTATEIEM)).
Hammcars nporpamMmy, ¢hopMHUPYIOIIYIO TTOCJIEI0BATETLHOCTS UMITYJIBCOB JIJISl YIIPABIICHUS
[IarOBbIM JBUTATENIEM B MOJYILIArOBOM PEXKUME.

12. 3aganue «CyéTunk NPOAYKIHMHN HA KOHBeliepe».
Co3zpars nporpamMmy Ha LD, koTOpasi moACUNTHIBAET KOJIUYECTBO U3AEIUM, TPOXOASAIINX MUMO
JaTuYnKa, ¥ BEIBOAUT cueéTyuk Ha HMIL

13. 3ananne «UreHue JaHHBIX ¢ HaTunka Temneparypbl DS18B20 mo 1-Wire».
Paspaborare anroputm Ha ST i1 uyrenust remneparypsl ¢ naturka Dallas DS18B20 u
otoOpakenus 3HaueHus B CoDeSys.

14. 3ananune «Menrw Hapuranuu 8 HMI».
CoznaTh MHOTOCTPaHUYHBIN HHTEpQEIc onepaTopa ¢ KHOMKAMH Mepexoa MeXAy IKpaHAMHU:
«I['naBue1ity», «HacTtpoiikny, «/narnoctuka.

15. 3ananne «ABapuiiHasi CHTHAJIM3ALMA».
PeanuzoBath mporpaMmy, KOTOpast MPY BBIXO/IE aHAJIOTOBOTO MapaMeTpa 3a I0MyCTUMbIC
Mpe/iesibl BKIIIOYAET JUCKPETHBIN BBIXOJ «ABapus» U Muratrouuii nuaukatop Ha HMI.

16. 3ananune «Cumyasinust padors! IIVIK».
Hanwucars TectoByto nporpammy s [UJIK, smynupytromtyto paboTy KoHBelepa, U OTIaIuTh €€ B
pexume cumyisanuu CoDeSys.

17. 3amanne «Padora c EEPROM».
Pa3paboraTh GyHKIIMOHATBHBIN OJIOK /JIsi COXpAHEHUs YCTABOK (HampuMep, 3HaU€HUs YCTaBKU
temneparypsl) B EEPROM u ureHuns ux npu crapre KOHTpoJuiepa.

18. 3aganue «Oomen mo Modbus RTU».
Hactpouts CoDeSys kak Modbus RTU Slave, nepenatormuii 3HaueHust TpEX aHATIOTOBBIX
PETHCTPOB BEIYIIEMY YCTPOUCTBY.

19. 3ananne «KHonka ¢ pukcanmein».
Ha si3pike LD peanuzoBath noruky padotsl KHONKH «ITyck/Ctom» ¢ pukcanmei (ogHa KHOTIKA
BKJIIOYAET U BBIKJIIOYAET BBIXOJ).



20. 3agaHue «<ABTOMAaTHYeCKOe OCBelleHHE 0 JATYHKY ABUHKCHHUS».

Coznaths nporpammy, BKIIOYAIONIYIO OCBEIIEHHE TPU cpabaThIBaHUM JaTUMKA TBUKEHUS U
BBIKJIFOYAIOIIYIO Yepe3 5 MUHYT MOCJIE MOCIETHEr0 OOHAPYKEHUSI.

21. 3ananue «I'padpuueckuii Tpena B HMI».

Hactpouts snement «Tpena» B CoDeSys a1 0ToOpaxeHus: ICTOPUM U3MEHEHHUS TEMIIEPATYPhI
3a nocyennue 10 MUHYT.

22. 3aganue «YnpaBJjieHHe TPeMs HACOCAMHU I10 0Yepeai).

PeanuzoBarh anroput™ paBHOMEPHOIO pacnpesesieHns HapaOOTKH TPEX HACOCOB: IPU KaKIOM
MyCKe BKJIFOYATh HACOC C HAUMEHbIIIEH CyMMapHO HapaOOTKOM.

23. 3ananue « KoHeyHbIl aBTOMAT VISl YIIAKOBOYHOI MAIIMHBD).
CnpoektupoBath U 3anporpammupoBaTh Ha SFC aBTomMaT yripaBieHus yIakOBOYHOM MalllMHON
(momavya KOpOOKH, HAITOTHEHUE, 3aKJICUBAHUE ).

24. 3ananne «O0padoTKa IHKOAEPA».

Hanucars nporpammy Ha ST a1 noAcu€ra UMITYJIbCOB OT MHKPEMEHTAIIBHOIO SHKOJIEpa U
BBIUMCJIEHMS yIJla [IOBOPOTA.

25. 3ananne «Busyanuzanus cCOCTOSIHUSA KOHEYHbIX ABTOMATOB.

Ha HMI-skpane otoOpa3uts Tekymee coctosiane KL{A 1 akTHBHBIE TEPEeX0Abl C TOMOIIBIO
TEKCTOBBIX I0JIEW U IBETHBIX MH/IUKATOPOB.

26. 3aganue «3amMTA OT KOPOTKOI'0 3aMbIKAHHUS BBIX0A2).

Ornucath (M peaau3oBaTh B KOJIE) allTOPUTM MIPOTPAMMHOM 3aIIUTHI BBIXO0/1a: IPU OOHAPYKEHUH
Neperpy3Ku 10 TOKY OTKJIIOYATh BBIXOJ1 U BbIJIaBaTh CO00IIEHNE 00 OIInOKe.

217. 3ananune «Padora ¢ yacamu peajbHoro spemenu (RTC)».

Hanwucares ¢pyHKINOHATBHBIN OJIOK 1715 yTeHHs TeKyiero Bpemenu n3 RTC MukpokoHTposiepa
u otoOpakenus ero Ha HMI.

28. 3aganue «Ynpasienne RGB-cBeroguonom».
PeannzoBarh maBHoe usMeHenue 1seta RGB-cBeToaunoaa ¢ momorpio Tpéx kaHaison LM,
29. 3ananune «ApxuBanus JaHHbIX Ha SD-kapTy».

Pa3pabortath nporpamMmy (onucarh alropuT™), KOTOpast IepUOANYECKH 3aMUCHIBACT 3HAYCHUS
TEXHOJIOTHYECKHUX mapaMmeTpoB Ha SD-kapty B ¢popmare CSV.

30. 3ananne «KomMIiekcHOe TeCTUPOBAHNE CHCTEMBbD).
Pa3paboTtarh TECTOBBIH clieHapHil sl MPOBEPKH BCEX BXOOB/BBIXOJI0OB KOHTPOJLIEPA C
BBIBOZIOM pe3yibTaToB Ha HMI.

4. KPUTEPUU OLIEHUBAHWSI ITPU IMTPOBEJIEHUH ITIPOMEXYTOYHOM
ATTECTALIUN

IIIxaJja oueHUBAHHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETCHINH (110 NATHOAJILHOM
CHCTEeMe) IK3aMeH

dopmMupyemble YpPOBHHU Kpurepun onennBanus [IIxana
OCBOCHMSI KOMITETEHLIUH OLICHUBAHUs
BrIcoknii ypoBeHb N35n0%keHo0 npaBUIBHOE IOHUMAHUE BOINPOCA, | OTIIMYHO
YETKO U CAMOCTOSITEIBHO JAaH UCYEPIIBIBAIOIINMI
OTBET, COJIEpP’)KaHUE  PACKPBITO TIOJIHO,

npodeccnoHansHO, TpamMoTHO. OOydarormmMcs
YCBOCHA B3aMMOCBA3b OCHOBHBIX TMOHSITHU
JMCIIUTUTHHEI B uX 3HAYECHUHU JUIS
npruodperaeMoit npodeccuu. Otpaxaet
YCIICIIHOE M CUCTEMATHYECKOE IPUMEHEHUE
HaBBIKOB U YMEHHMH MO JAHHOW IHUCIUIUIMHE B
cootrBercTBUH ¢ DI'OC.




ba3oBblii ypoBEeHb

N3noxeHo mpaBUIbHOE IOHUMAHHUE BOMPOCA,
JaHO  JOCTaTOYHO  TOAPOOHOE  OINHCaHUE
MpeaMeTa OTBETa, NMPHUBEICHBI M PACKPHITHI B
TE3UCHOMN dopme OCHOBHBIC  TIOHSTHS,
OTHOCSIMECsT K mpeamery otBera. OTBeT
OTpakaer IIOJIHOE 3HAHHUE y4eOHO-
MPOrpaMMHOTO MaTepHayia, CHCTeMaTHYECKHI
XapakTep 3HAHWM MO AUCIUIUIMHE, a TakKXKe
HaJIM4ue 0azoBoro YpOBHS OBJIAZICHHUS
MPaKTUYECKUMH YMEHHSIMH W HaBBIKAMHU 10
NaHHoOU aucnuIuinge B coorBeTcTBUU ¢ PI'OC

XOPOIIO

[ToporoBslii ypoBeHb

OTBeT  OTpakaeT TEOPETHYECKHE  3HAHHE
OCHOBHOTO y4eOHO-TIPOrpaMMHOTO0 MaTepuayia B
o0bemMe, HeOOXOAUMOM ISl JallbHEHIel y4eOsl
U npeacrosueil padotsl no npodeccuu. JanHas
OLIEHKa MOJKET OBITE BBLICTABJIEHA
oOyJaromemMycsi, JOMyCTUBIIEMY HETOYHOCTH B
OTBETE, HO OOJAJAIOIIMMH HEO0OXOIUMBIMHU
3HAHUAMUI JUISt UX  YCTpaHEHUS i (ol
PYKOBOJICTBOM MpenoaBaTes, OTMeYeH
HAYaJIbHBIA YPOBEHb OBJIAJICHUS MPAKTUICCKUMHU
YMEHHSIMH U HaBBIKAMU IO JAHHON TUCIUILTNHE
B cooTBercTBUH ¢ PI'OC

YIOBJIETBOPU
TEIbHO

HeynoBnerBopurenbHslii
YPOBEHb

[Ipu otBere oOywaromerocs OOHAPYKEHO
OTCYTCTBHE 3HaHHWI, YMEHUI M HAaBBIKOB W/WUIIHU
(dparMeHTapHbIC 3HAaHWUS OCHOBHOTO Yy4eOHO-
MPOrPaMMHOT0 MaTepHaa.

HCYOOBJICTBO
PHUTCIIEHO

Telcyumii KOHTPOJb u MPOMEKYTOIHAS aTrrecranus OCYIICCTBJIAIOTCA B
cooTBeTCTBUH ¢ «llomoxxeHueM o TCKYIJ_[eﬁ u HpOMe)KYTO‘-IHOI\/’I aTTeCTallun O6y‘IaIOIJ_[I/IXC$I B

ABTOHOMHOM HEKOMMEPYECKOW OpraHU3aluu

«O6pa3oBarenbHasi OpraHuU3alysl BBICLIETO

00pa3oBaHUs» «Y HUBEPCUTET IKOHOMUKH U YIIPABICHUSD.
By npomeXyTo4HON aTTecTaluy — HK3aMEH.
®opMa poBEACHUS IPOMEKYTOUHOHN aTTECTALIUU — IMCbMEHHBIN DK3aMEH.





