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1. OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJIA

CpencTBa OLICHMBAHHS B XO/I€ TEKYIIEr0 KOHTPOJISL:
- YCTHBIE OMPOCHI B XOI€ JEKIIMOHHBIX U JIA0OPATOPHBIX 3aHATUH;
- OTYeTHI 10 Ta0OPaTOPHBIM padoTaMm;
- pedeparsr;
- TEeCTHPOBAHHE;
- 3adaHusd, BBITIOJITHACMBIC B X0ae J1a6opaT0pH0r0 3aHATUA NI
PEKOMEH TyeMbIe JUTsl CAMOCTOSITEIIHOMN PaOOTHL.

Koanbl Pe3yabTaThi IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHUSs
KOMIIeTeHIINH ocsoenus OIIOII 110 JUCIUIIJINHE
InK-1 [IK-1. Cnoocoben K[[IK-1.1. OCHOBBI MAaTEMAaTUYECKOM JIOTUKH U

pazpaboTke U OTJIaAKejanropuTMu3anuu. MeTtoasl (dopManu3anuu  3ajaad.
[IPOrpaMMHOT0 K0J1a [[pyHIMIBI ¥ METOABI IPOEKTUPOBAHUS AITOPUTMOB.
(OCHOBHBIE SI3bIKH ITPOIPaMMUPOBAHUS

[1K-1.2. Ilucath mporpaMMHBIN KOJ Ha pa3jiMyHBIX|
sI3pIkax  mporpammupoBaHusi.  Omnpenensath U
MaHUITYJTUPOBATh JaHHBIMU B 0a3ax maHHbIX. [lucath
M opopMisITh KO B COOTBETCTBHH  C
yCTaHOBJICHHBIMH cTaHgapTamu. KoMMeHTHpOBATh U
ITOKYMEHTHUPOBATH KOJ.

[1K-1.3. Bnagers: CpenctBamMu M HHCTPYMEHTaMU
Uit popMaNM3aiil M AITOPUTMHU3ALNK  3aj]1ad.
MeTtanonxoaaMu 1 MIadJIOHaMU 151 IPOCKTHPOBAHUS]
anroputMoB. MIHCTpyMeHTaMu i paboThl ¢ 6a3zamul

TTAHHBIX.
1.1 Bonpochl K TeKylieMy KOHTPOJIIO

1. OcHOBHBIE TApaMETPhI AHAJIOT'OBOTO U IIM(POBOTO CUTHATIOB, YUUTHIBAEMBIE B
CHCTEMax aBTOMaTH3AIIUH.

2. MeTozbl 1 MHCTPYMEHTHI aHAIIN3a U U3MEPEHHUs [TapaMeTPOB CUTHAJIOB BO
BCTPaNBaEMBbIX CHCTEMaX.

3. Ocobennoctu untepdeiicoB UART, SPI, 12C, CAN mis obecnieueHus: Haa&KHOM
niepeavyn TaHHBIX.

4. Mepbl TeXHUKH 06€30ITacCHOCTH P paboTe ¢ aHATOTOBBIMU M IIU(POBBIMU
CHTHAJIAMH.

S. BnmsiHre nmomMex u nckaXxeHU Ha repejady CUTHAIOB, METO/Ibl UX MUHUMH3ALHH.

6. [TpUHITUITET arapaTHON 3aIIMTHI BXOJIOB BCTPAUBAEMBIX CHCTEM OT MepEeHAINPsHKEHUN
Y KOPOTKHX 3aMbIKaHHH.

7. THITBI CXEMOTEXHIHYECKUX PEIICHHH TS 3aIIUThI aHAJIOTOBBIX U U(POBBIX BXOIOB
(TVS-mmosmsl, orpaHruuTeny, QUIBTPHI).

8. Peanmzarnus rabBaHUYECKOM pa3BsI3KH BXOJIOB: ONTOU3OJSITOPEI, TpaHC(HOPMATOPEI,

MarHUTHBIE U30JIATOPBL.
9. [TapameTppl KOMIIOHEHTOB CXEM 3aIUTHI (AUOJIOB, PE3UCTOPOB, KOHJIEHCATOPOB),



YUUTBHIBAEMBIE TIPU TIPOCKTUPOBAHHH.

10.  Meroas! orieHKH A(P(PEeKTUBHOCTH CXEM aIrapaTHON 3aIUTHI U UX TECTUPOBAHUE.

11. OCHOBHBIE DJIEMECHTHI sI3bIKa pesieiiHO-KOHTAKTHRIX cxeM (LD) B cranmapre MDK
61131-3 (KOHTaKThI, KATYIIKU, TAUMEPBI, CYETINKH).

12. Opranuzanyst MOIYJIBHOM CTPYKTYpHI ITporpammbl Ha LD B CoDeSys ¢
ucnonbs3oBanreM POU.

13. HNucTpyMeHTHI OTNIaaKu U TecTupoBanus rporpamm Ha LD B CoDeSys (MoHuTOpHHT,
CUMYJISILINS).

14. Peanm3zarus mocnenoBarenbHbIX oneparyii Ha LD ¢ npumeHeHneM KOHEUHBIX
aBTOMATOB U TaiMEPOB.

15. Ocob6ennoctu uHTerpanuu LD-nporpammel ¢ anmaparabivya komrtoneHTamu TTJIK.

16. OcHoBHbIe 351eMeHTHI si3bika SFC (11aru, nepexopl, 1eHCTBUS, BETBICHHUS,
napaJuielibHbIE MIPOLIECCHI).

17. Opranu3anys mocjaeI0BaTeIbHbIX U MapaJUIeIbHBIX TpolieccoB yrpasienus Ha SFC.

18. Omnanka u rectupoBanue SFC-mporpamm B CoDeSys (MOHUTOPHHT aKTUBHBIX
111aroB, CUMYJISILINSA).

19. Peanuzanius ClOXXHBIX JIOTHUECKUX YCIOBHI epexo10B B SFC.

20.  Harerpamms SFC-iporpamm ¢ anmapatypoit [TJIK (cuaxpoHn3anysi, BXOAbI/BBIXOJIBL,
TIPEPHIBAHHS ).

21.  Drambl npoeKTHpOBaHUs KoHeuHOTro nrdpoBoro aBromara (KLIA) st cuctem
yIpaBIeHUSI.

22.  Peaymzarms noruku KIIA na si3pike ST (Structured Text) ¢ ucrnons3oBaHueM
oneparopoB CASE, IF, WHILE.

23.  OcobeHHOCTH OCHOBHOTO ITMKIIA porpaMmbl Ha ocHoBe KI[A B CoDeSys.

24. Obecnieuenne MOAYJILHOCTU U conpoBoskaeHus mporpamm KA Ha ST.

25.  Hucrpyments! omnanku KIJA B CoDeSys (MOHHTOPHHT IIepeMEeHHBIX, TIOIIAr0BOE
BBIITOJIHEHHE).

26.  SI3piku mporpammupoBanust MOK 61131-3 B CoDeSys: obmactu npumenenus LD,
FBD, ST, SFC, IL, CFC.

27.  BzammonelcTBHe IpOrpamMM Ha pa3HbIX si3bikax MOK 61131-3 uepes obmme
nepeMeHHbIe U (PyHKIIMOHABbHBIE OJIOKH.

28. CpaBHuTenbHbIN aHamn3 s361k0B MOK 61131-3: mpenMyiiecTBa U HETOCTATKA JUTS
Pa3MUUHBIX 33/1a4.

29.  Ortnagka v TECTUPOBAHKE MHOT033/Ia9HBIX ITPOEKTOB Ha Pa3HbIX s3bikax B CODeSys.

30. Pexomennarmu o Bei6opy si3bika MOK 61131-3 B 3aBHCHMOCTH OT THIIA 3aa4H
YIIPaBJICHHUSI.

1.2 Temsl pedepaTon

1 TIIpumenenue s3pikoB craHmapra MDOK 61131-3 B CoDeSys s pa3paboTKu cHCTEM
aBTOMATU3allMK: CPABHUTEbHBIN aHATN3 U MPAKTHYECKHE TPUMEPBI.

2 AnmaparHas 3amMTa BXOJOB BCTPAMBAEMBIX CHCTEM: CXEMOTEXHHUYECKHE pEIIeHUS W HUX
peanu3aiys B JIEKTPOHUKE.

3 Paspabotka yenoseko-marmuHOro uatepdeiica (HMI) B CoDeSys: npHHIUITBI IPOSKTHPOBAHUS
Y [IPUMEPbI MHTEPAKTUBHBIX ITaHeJ el yIpaBlIeHuUsI.

4 Wuterpammsi mporpaMmHOro obecriedeHuss Ha ocHoBe MDOK 61131-3 ¢ anmapatHeIME
KOMITOHEHTaMH: 0COOCHHOCTH HacTpoiiku 1 oTiaaku B CoDeSys.

5 Peammzamms koHeUHBIX HUQPOBBIX aBToMaroB Ha si3bike ST B CoDeSys: meronpl W mpumeps
UCIIOJIb30BaHMS B CUCTEMAX YIPaBICHUS.

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

Merto/1pI OAABIICHNUS ANIEKTPOMAarHUTHBIX ITOMEX B LIEMSIX BBOA-BbIBOJIa MUKPOKOHTPOJLIEPOB.

8 IIpoekxtupoBanue cuctem Ha ocHoBe [1JIK ¢ ncnonms3oBanmem cpenbt CoDeSys.

~



9 Busyanu3aius TeXHOJIOIMYECKHUX MPOIIECCOB: CO3/IaHUEe MHEMOCXeM 1 TpeH10B B CoDeSys HMI.

10 Ilpumenenne LIVMM nana ynpaBieHHs HMCHOJHHUTEIBHBIMH YCTPOMCTBaMH BO BCTPOSHHBIX
cucTeMax.

11 Amanoro-umdpoBoe mnpeoOpa3oBaHHE CHTHAJIOB B MHUKPOKOHTPOJUIEpAX: MPUHLMUIBI U
MpUMEHEHHUE.

12 Opranuzanys npepbIBaHUi B IpOrpamMMax Jisi BCTPOSHHBIX KOHTPOJIIEPOB.

13 Pa3paboTka pacrmpeeiaéHHbIX CHCTEM YIpaBieHHs ¢ HCrmojab3oBanueM moneBbix ImmH (CAN,
Modbus).

14 bezonacHocts nporpamMmmuoro odecrieuenus [IJIK: MeTopl 3alMThl OT HECAHKIIMOHUPOBAHHOTO

JOCTYyTIA.

15 CpaBuenune mukpomnporeccopHbix apxutektyp ARM, AVR, PIC nmns 3amad npoMBIIUIEHHON
ABTOMAaTH3ALIUH.

16 TIporpammupoBanue TaiitMmepoB u cuéturikoB B CoODeSys Ha si3pikax LD u ST.

17 Wcnonb3oBaHue (yHKIMOHAJBHBIX  OJIOKOB Uil TOCTPOSHHS OMOIMOTEK  MOBTOPHO
UCIIOJIb3YEMOTr0 KOJIa.

18 Meronsl TeCTHPOBAHMS U BEPU(PUKAIIH POTPAMM TSI OTBETCTBEHHBIX CHCTEM YIIPABIICHUSI.

19 TIpuHIMITEI TOCTPOSHUS PE3EPBUPOBAHHBIX cucTeM Ha Oase [TJIK.

20 DHeproHe3aBUCHMOE XpaHEHHE TaHHBIX BO BCTpoeHHbBIX cucteMax: EEPROM, Flash, FRAM.

1.3 TecToBLIE 3agaHus
1. Kakoii s3p1k crangapra MOK 61131-3 Hambosee MOIXOMUT IS pead3alldd  CIOKHBIX

MaTEMAaTHYECKUX BBIYMCIEHUI?

a) LD (Ladder Diagram)

6) ST (Structured Text) (I[IpaBuabHBIN OTBET: 0)
B) SFC (Sequential Function Chart)

r) FBD (Function Block Diagram)

2. Kakotii anemenT s13b1ka SFC ncnonb3yercs s OnKucaHus yCIOBU mepexoaa Mexay Iaramu?
a) [eiictBue (Action)

0) [lepexon (Transition) (IlpaBunpHBIi OTBET: 0)

B) lar (Step)

r) BerBnenue (Branch)

3. Kakoil KOMIIOHEHT HWCIONB3yeTCs JUIsl 3allMThl BXOJOB BCTPAaHMBACMBIX CHCTEM OT
nepeHanpsKeHui?

a) Pesuctop

6) TVS-auox (Transient Voltage Suppressor) (IIpaBuiibHbli 0TBET: 0)

B) Konnencartop

r) UHayKTUBHOCTD

4. Kaxoit unctpymeHnT B CoDeSys mo3BosisieT BU3yaJuU3UpOBATh BHIIOJHEHHE MPOTrpamMMbl Ha
a3pike LD?

a) Cumynsarop snoruku (IIpaBunbHbIN OTBET: a)

6) TexcToBbIl pegakTop

B) ['padmueckuii aHamu3aTop CreKTpa

r) OTnaguuK MalIMHHOTO KOJa



5. Kakoit s3p1k cragmapra MOK 61131-3 Hanbonee moaxoauT ISl OMMCAHKS TTOCIISIOBATEIHHBIX
po1eccoB?

a) IL (Instruction List)

6) ST (Structured Text)

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

r) FBD (Function Block Diagram)

6. Kakoii snement HMI B CoDeSys ucnonb3yercss st OTOOpaKeHHSI TEKYIIEro 3HAaYeHUs
MepEMEHHOI?

a) Knonka

6) Uunukarop (IIpaBunbHbI OTBET: 0)

B) TekcroBoe mnoJie

r) ['paduueckuii Tpern

7. Kakotii oniepatop B si3bike ST ucnonb3yercs 1 pealu3aluy BEeTBICHUS?
a) CASE

0) IF (IlpaBunbHBIi OTBET: 0)

B) WHILE

r) FOR

8. Mukpormporeccop — 3T0 YCTPOUCTBO, ...

a) BBIMOJIHAIONIECE AITOPUTMUYECKYIO 00paObOTKy WH(POPMAIIMU U YIIPABJICHUE IPYTHMHU Y3JIaMH
ayeKTpoHHOU crctembl ([IpaBuIIbHBIN OTBET: a)

0) BBINIOJHSIOIIEE TIOTUYECKYI0 00paboTKy MH(pOpMaIuu

B) BBINOJIHSIIONIEE alNredpandeckyro o0padoTky nHpopManuu

T') BBITIOJIHSIOIIEE TOIBKO aJITOPUTMUUYECKYIO 00pabOTKy HH(pOopManuu

9. MOXHO JTH pacCMaTPHUBATh MUKPOIPOIIECCOPHYIO CUCTEMY KaK YaCTHBIHN CITy4all dJIeKTPOHHON
cUCTeMBI?

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

0) HET, HeIb3s

B) TOJIBKO JIJIsl CUCTEM Ha JKECTKOM JIOTHKE

I') TOJBKO I COBPEMEHHBIX IPOLIECCOPOB

10. Kakue yTBep>KACHUS CIIPaBeITHBHI IJIsl CHCTEM Ha JKECTKOM Jioruke? (BBIOEPUTE HECKOIBKO)
a) 9TO MPOTrPaMMUPYEMBbI€ JJOTHIECKHUE NHTETPAIbHBIE CXEMBI

0) cXeMBbI COCTOST U3 OOJIBIIOTO YUCIIA IOTUYECKHUX JIEMEHTOB 0a30BOM JIOTUKHU

B) TpeOyeMass (pyHKIHMOHAIBHOCTh OOECIIEUMBAETCS MPOTPAMMOMN, OMPEACISIONICH MaTpHUILy
COCIMHEHUN

T') BO BpeMsi pabOThI CXeMbl U3BMEHEHUS HE IOy CKAOTCS

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

11. BcraBbTe MpOIyIIEHHOE CIIOBO:

MukpokoHTpoiep — 3T0 OOBEIMHEHHE Ha OJHOM KpHUCTaJlJle MHKpoIpoleccopa, OJI0KOB
naMsTH, YCTPOMCTB BBOJAA-BbIBOJIA M mnepudepuu, cpenu xoropoi moryt Obite AL, LIAII,
[ITMM-renepaTopsl, TalkMepbl, CYETYUKH U T.II.



(ITpaBWIIBHBINM OTBET: MUKPOKOHTPOJIIED)

12. BcTaBbTe MPOMYLIEHHOE CIIOBO:

ARM B MHKpONPOLIECCOPHON TEXHHUKE — 3TO TpyMia pa3pabOTUYMKOB, KOTOPbIE 3aHUMAIOTCS
CO3JJaHHEM MHKPOIIPOLIECCOPOB U MUKPOKOHTPOJIIIEPOB.

(ITIpaBUIBHBIN OTBET: apXUTEKTYPHI)

13.BcraBbTe MpOMyIIEHHOE CIOBO:

s cBsizu Mexay mpeobpasoBareneM uHTepdeiica 1 OCHOBHBIM MUKPOKOHTPOJUIEPOM Ha IUIaTe
Arduino Uno ucnomns3yercst uHTepdeiic

(ITpaBuibubiii oTBeT: UART)

14 BcraBbTe NpomyieHHOE CII0BO:
3nauenwue cron-outa B UART Bcerna paBHO JIOrHYeCKOM
*(IIpaBuibHBIN OTBET: enuHuie / 1)*

15 BcTaBbTe NpoIyIieHHOE CIOBO:

JIist MOaKITIOYeHHST HAarpy3Ku (CBETOMO/IA) PEKUM PAOOTHI BBIBOJIA JOJIKCH OBITh YCTaHOBJICH
Kak .

(ITpaBHITBHBIN OTBET: BBIXOJ / PEKHM BBIXOJIA)

16. YcTaHoBHTE COOTBETCTBUE MEXKIY UHTEP(PECOM U €ro XapaKTepUCTHKOM:

Hurepdetic  XapakTepuCTHKA

1. UART A) ACHHXPOHHBIN TTOCIICIOBATEIBHBIN HHTEP(DEIiC

2.SPl b) CunxpoHHBI mOCHEAOBaTENbHBIA HHTEpEHC ¢ BBIICICHHONW IUHUEH BbIOOpA
BEJIOMOTO

3. 12C B) JIByX1mpoBoHOM CHHXPOHHBIN HHTEp]EIC C aapecanneii yCTpoicTB

4. CAN I') MynbpTuMacTepHblil nHTEpdENC st OTBETCTBEHHBIX IPUMEHEHUN
*[IpaBunbHbIit oTBeT: 1-A, 2-b, 3-B, 4-T'*

17.YcranoBure cootBeTcTBUE MexAy s3bikoMm MOK 61131-3 um ero ocHOBHOH o006sacTbio
IIPUMEHEHHUS:

SA3pik  OGnacTh NPUMEHEHUS

1. LD A) Jlornueckoe ynpaiieHue, peieiHas Joruka

2. ST b) CrnoxxHbie BEIYUCIEHHSI, 00pa0OTKa JaAHHBIX

3. SFC B) IlocnenoBaTenbHbIe TEXHOIOTHUECKUE MTPOIIECCHI
4. FBDI') I'paduueckoe npeacraBieHne NOTOKOB JaHHbBIX
*[IpaBunbHbIil oTBET: 1-A, 2-b, 3-B, 4-T'*

18.YcranoBuTe cooTBeTCTBUE MEX Ty dieMeHToM HMI u ero gpyHkImei:

DJIeMEeHT OyHKIUA

1. Knonka  A) MHunumnpoBaHue IUCKPETHOTO JEHCTBUS

2. Unaukartop b) OtobpaxkeHne cocTosHUs AUCKPETHOM epeMeHHON

3. TexkcroBoe mosie  B) BBOA/BBIBO/T YMCITOBBIX MIJIH CTPOKOBBIX JTAHHBIX



4. Tpeng I') Buzyanusanus u3mMeHeHus IepeEMEHHON BO BPEMEHHU
*[IpaBunbHbIi oTBET: 1-A, 2-b, 3-B, 4-T'*

19.VcraHoBuTE COOTBETCTBUE MCKAY MCTOAOM 3alllMTHI BXOJa U €ro NpuHIOUIIOM I[CI\/JICTBI/ISIZ

MeTto 3auThI [Tpunimn nercTBus

1. TVS-guon A) OrpaHudeHHe UMITYJIbCHBIX IepEHAIPSIKEHUN
2. OnropasBsizka b) lNanbBannYeCcKast U30JIALMS TeTei

3. RC-dunbtp B) [Tonanenne BBICOKOYACTOTHBIX TTOMEX

4. CTabUIuTpOH I') OrpanndeHne NOCTOSHHOTO HAIPSKEHUS
*[IpaBuibHbId OoTBET: 1-A, 2-b, 3-B, 4-T'*

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

Tun aBromarta Onucanue

1. ABromar Munu ~ A) BeIXOIHO cUTHAN 3aBUCHT OT COCTOSIHUS U BXOJHBIX CUTHAJIOB
2. ABromatr Mypa  b) BbixoaHO# curHaim 3aBUCUT TOJIBKO OT COCTOSIHUS

3. C-aBromar B) CoBmemiaer cBoiicTBa aBToMatoB Muiu u Mypa

*[IpaBunbHbIi OTBET: 1-A, 2-b, 3-B*

21.Pacnionosxute sTamnsl pazpadotku nporpammel it [IJIK B CoDeSys B npaBUIIbHOM MOPSIIKE:

Coznanue nmpoexTa v BHIOOD 1L1eIeBOM MIaTGOpMbl
Hanucanue nporpammsl Ha si3pikax MOK 61131-3
Komnusauus u 3arpyska B [IJIK

Otnazaka B pexxume OHJIalH

(ITpaBunbHbIN OTBET: 1| —» 2 — 3 — 4)

22.Pacnionoxkute WHTEp(EHCH B TOPSIKE BO3pAcTaHUS MaKCHMAaJIbHOH CKOPOCTH Meperadn
JAHHBIX (TUTTUYHBIC 3HAYCHMS ):

I2C (Standard-mode, 100 k6wut/c)
UART (mo 1 Mb6urt/c)

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

23.Pacnionokute STambl MPOCKTUPOBAHUS KOHEYHOTO HH(POBOrO aBTOMAaTa B IPAaBHIBLHOU
MIOCJIE0BATEIBHOCTH:

OmnpeneneHne COCTOSHUM U IEPEXO0B
CocraBieHue TaOIUIbI IEPEX0I0B/BbIX0JIOB
KoaupoBanue coctosHui

Peamu3arnmsa na s361ke ST

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



24 Pacnionoxure si3pikn MOK 61131-3 B mopsimke yBenwdeHHs yA00CTBa JIS OMHCAHUS
CJIOKHBIX MAaTECMATHUYCCKUX aJII‘OpI/ITMOBZ

LD

FBD

ST

(ITpaBwibHBIHA OTBET: 1 — 2 — 3)

25.Pacnonoxure 3Tamsl O6pa6OTKI/I AHaJIOT'OBOT'O CUT'HAJIa B MHKpOKOHTpOJ'IJICpHOﬁ CUCTEMC B
HpaBHHBHOﬁ oCICaA0BAaTCIBHOCTHU !

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

Bhiaua ynpasiisitoniero Bo3iecTBUs
(ITpaBwibHBIH OTBET: | — 2 — 3 — 4)

26.11IupOTHO-UMITYJIbCHAS MOAYJISALIUS UCTIONB3YETCS IS

a) [IpeoOpa3oBaHus aHAJIOTOBOIO HAIPSKEHUS B IU(POBOE

6) I[IpeoOpazoBanusi MUGpPOBOro CUrHajga B CHUTHAJ, KOTOPBIM IMOCJHE CrIaKUBAHUS SIBISETCA
anasoroBbiM ([IpaBuiibHBIN OTBET: 0)

B) ['eHepupoBaHus pepbIBaHUI

r) YBenuuenus tounoctu ALIT

27.Koneunsie nu(poBbie aBTOMATHI B IPOTPAMMHUPOBAHHUH:

a) O0ecnieunBalOT aBTOMAaTUUECKOE HAMMCAHUE KOa

0) OnpenenstoT MOCTPOSHUE MPOTPAMMBI COTJIACHO UarpaMMe COCTOSTHUN U(PPOBOTO aBTOMATa
(ITpaBubHBIN OTBET: 0)

B) He mMeroT OTHOIIEHMS K TPOrPaMMHPOBAHHUIO

r) Ucnonb3yroTces TOJIBKO B anapaTHOM peanu3anuu

28.1IpepriBaHne — 3TO:

a) IlpuoctaHOBKa BBINIOJHEHHUS OCHOBHOW TMpOrpaMMbl W IEPEX0J] K BBIIOJHEHHIO
noanporpaMMmel npepsiBanus (IIpaBuiabHBIN OTBET: a)

0) ABTOMaTHUYECKOE 3aBEPIIECHNE TPOrPaMMBI

B) Curnan copoca MUKPOKOHTpPOJIIEpa

r) Crioco6 06x0/1a OMMOOK KOMIUISIIUN

29.Nurepdeiic UART siBasiercs:

a) [TocnenoBarensHbIM HHTEpdelicoM nepenayun naHHbIX ([IpaBuibHBINA OTBET: a)
6) [apannensHbIM HHTEp]EIiCOM MEpesauu

B) Crieninanu3upoBaHHBIM UHTEP(EHcOM I TPOrpaMMUpPOBAHUS

r) UnTepdeiicoM Toapko a1 npruéma JaHHbIX

30.B CoDeSys mis co3panust MEOTOCTpanndHoro HMI ncnonbs3yercs:
a) Mexanusm ¢peiiMoB



6) Cmena BunmuMocTy Tpymi aneMeHToB ([IpaBuibHBIN OTBET: 0)
B) /luHamMudeckoe co3qaHue 3EMEHTOB
r) BHemnune Oubmuorexn BU3yaau3anuu

1.4 3ananus

1. JlaiiTe  XapakTepUCTUKy OCHOBHBIM IIapaMeTpaM aHaJOroBOr0  CHTrHala
(aMIuIMTY 18, YacToTa, (ha3za) MPUMEHUTEIBHO K CCTEMaM aBTOMAaTU3alUH.

2. Onumure MeToAbl W3MEPEHHs YacTOThl IHM(POBOrO CHUTHAJIa C TOMOIIBIO
MHUKPOKOHTPOJUIEPA.

3. Cpasuute untepdeiicet SPI u [2C mo Koau4ecTBy JMHHIA, CKOPOCTH U TUTIOBOU
00J1aCTH IPUMEHEHHUSL.

4. [Ipenyoxkute cxemy 3amMThl HU(POBOrO BXOAa MHUKPOKOHTpOJUIEpa OT
CTaTUYECKOI'0 3JIEKTPUYECTBA U UMITYJIbCHBIX IIOMEX.

S. OO0mbsacHuTe, Kak paboTaeT rajJpBaHUYECKas pa3Bs3Ka HA ONTPOHE, U MPHUBEIUTE
npuMep e€ UCIOIb30BaHUS.

6. PaccunTaiiTe HOMHHAT TOKOOTPAaHMYMBAIOMIETO PE3UCTOPA JUIsI CBETOAMOJA,
HOJKIFOUYEHHOIO K BBIXOJly MUKPOKOHTpOJUIEpa ¢ HanpsbkeHueM 5 B u Tokom 10 MA.

7. Hanmmure dparment nporpammel Ha LD, peanusyromuii ynpasieHne mycKOM U
OCTaHOBOM JIBUTaTelIs ¢ OJIOKMUPOBKOM OT OAHOBPEMEHHOr0 HaxkaTus KHOMoK «Ilyck» u «Cromy.

8. CocraBpTe TaONWIy COCTOSIHUA U TIEPEXOJIOB Ui KOHEYHOrOo aBTOMaTa
yIpaBiaeHUs CBETOGOPOM (KpaCHBIH, KETTHIN, 3eIEHBIN).

9. Peammsyiite Ha si3pike ST (QyHKUIMIO BBIYMCICHUS CPEIHETO apU(PMETHIECKOTrO
Maccua u3 10 nensix yuces.

10.  OO®BsicHUTE HA3HAYCHHWE W MPHUHIMI PpabOTHI CTOpokeBoro Taimepa (Watchdog)
BO BCTPOEHHBIX CHCTEMaX.

11.  OnuummTe CTPYKTYpy IpPOrpaMMHOIO opraHu3zanuoHHoro Onoka (POU) B
CoDeSys. Kakue tunst POU cymiectByroT?

12.  Ilpueaure npumep ucnonb3oBanus taitmepa TON B CoDeSys Ha si3pike LD.

13. OOwscHuTe paznuuue Mexay (QpoHTOM M chajoM curHana. Kak oOHapyKuTbh
¢GpoHT curHaia B nporpamMmme Ha ST?

14.  Hapucyiite nuarpammy coctossHuit SFC 11 mporecca 103MpOBaHUS KUJIKOCTH:
oxkumanue KHOMKH «Ilyck», OTKpBITHME KIiamaHa, OXKHJAaHWE CHTHajla OT JaT4hKa YpPOBHS,
3aKphITHE KJIallaHa.

15. Kakue w™etonasl BuU3yalu3alMu JaHHBIX wHCHoiab3yoTcss B CoDeSys HMI?
OnwumuTe mporece co31aHus TpeH1a peabHOrO BPEMEHH.

16.  IlepeuncnuTe U OXapaKTepU3yiTe OCHOBHBIE PEKHMMBI aApEcallii TIEPEMEHHBIX B
CoDeSys (mpsiMasi, CAMBOJIbHAs ).

17.  Kak opranuzoBaTh oOMeH naHHbIMH Mexay AByms I1JIK mo mportokxomy Modbus
RTU?

18.  OOwsicuute moOHATHE «BpeMms nukia ckanupoBanus [1JIK» m ero BimusHue Ha
paboTy cUCTEMBI yIpaBJICHHUS.

19.  Kakwme Mepbl HEOOXOAMMO MPEINPUHATH Ui OOecredeHus: 0e30MacHOCTH TIPH
paboTe C BEICOKOBOJIBTHBIM 000pyioBaHueM, yrpasisembim [TJIK?

20.  OnwmmuTe Tporueaypy OOHOBIIEHHS BCTPOCHHOTO IPOTPAMMHOIO OOecredeHus
MHUKPOKOHTpoJuIepa yepe3 3arpy3uuk (bootloader).

21. Yrto Takoe «apeOe3r KOHTAKTOB» W KaKk C HUM OOpOThCS TPOTPaMMHO U
anmnaparHo?

22. Harmmmumre Ha ST nporpammubiil Moxyine ais ynpasieHus LIMM-curnanom c
U3MEHSIEMOI CKBa)KHOCTBIO.

23.  Kak B CoDeSys oprann3zoBaTh 00paOOTKy aHAJIOTOBOTO cHTHaia ¢ patanka 4—20

MA u ero MaCI_HTa6I/IpOBaHI/Ie B MHIKCHCPHLIC CI[I/IHI/II_IBI?



24.  Onmmure cTpyktypy U HazHadeHue CAN-cooOmieHus. Uto Takoe apOUTpak Ha
muHe CAN?

25.  llpuBenute mpumMep HCHOJIb30BaHUS (yHKIUMOHAJIbHOro Ojoka RS-Tpurrepa B
nporpamme LD.

26.  OO®BsCHHTE, KaK peain30BaTh B3aUMHYIO OJIOKMPOBKY JBYX BBIXOIOB (Hampumep,
«BIEPEI» U «HA3a») C UCHOJIB30BaHUEM s13bIKOB LD nmm ST.

27.  KakoBbl IpeuMyIIecTBa M HEAOCTATKU HMCIIOIb30BAHUS ONEPAI[MOHHON CHUCTEMBbI
peanbHoro Bpemenu (OCPB) Bo BCTpoeHHBIX KOHTpoOIepax?

28.  OnumuTe TUMOBYIO CTPYKTYpy mpoekra B CoDeSys, BKIIOYAONIyI0 HECKOJIbKO
3a[a4 ¢ pa3HbIMHU ITUKJIAMHU.

29.  Kak mporectupoBars mnporpammy st [TJIK 6e3 ¢usnueckoro koHTposuiepa c
nomouibto cumyisuuu B CoDeSys?

30.  IIpoanamm3upyiite mNpuUBEAEHHYIO CcXeMy (OMMCAHWE) W OINPEICIUTe, KaKOM

GbyHKIIMOHAN OYJEeT y YCTPOWCTBA, €CJIM BMECTO pe3ncTtopa R2 BKIIOYHTH MOIIHYIO HArpysky.
(Mcnonb3yercs cxeMa u3 olleHOYHBIX MaTepuasioB PDF).



2. KPUTEPUU OHEHUBAHUA ITPU ITPOBEJEHUUN TEKYIIEI'O KOHTPOJISA

Bun

HaunmenoBanue paboTsbl
KOHTPOJIS

Haumenosanue
OIICHOYHBIX CPEJICTB

Ikana oneHUBaHUA

Bormpocs! 1uist 00cysxieHust Ha
3aHATHAX;

Y cTHBIE OIIPOCHI MO paHee
M3YYEHHOMY MaTepuainy;

Texymuit
KOHTPOJIb

OreHka BBICTYIUICHUM
Ha TIPAKTHYIECKOM
(cemMuHApCKOM)

OTJINYHO

XOPOIIIO

[TucbMeHHBbIC PaOOTHI:
pedepatsl, TECTOBBIC 3aaHUS;
[MpakTudeckue 3aaaHus;
Pedepatbl u 1okaabpl Mo TeMam
(BompocaM), BRBIHECEHHBIM Ha
CaMOCTOSITENIbHYIO padoTy.

3aHATHH, ITPOBCPKA
3aJJaHUH, YCTHBIN
OIPOC, OI[CHUBAHUE
JIOKJIaI0B, pedepaToB

YIOBJIETBOPUTEIBHO

HCYOOBJICTBOPUTCIBHO

KpnTeplm OLCHUBAHHUSA YCTHBIX OTBETOB oﬁyqamumxca

[Ixama
OLIEHUBaHUI

XapaKTepI/ICTI/IKa OLICHHUBAHUA

OTJINYHO

OLICHUBAETCS OTBET, KOTOPBIM TOKAa3bIBAaeT MPOYHbIC 3HAHUS OCHOBHBIX
MPOILIECCOB M3y4aeMOW TpeaMETHOW o00JacTH, OTIWYaeTCs TIyOWHOW U
MOJIHOTOM PACKPBITHSI TEMBI, BIAJCHHE TEPMHUHOJIOTHYECKHM allllapaToM;
YMEHUE OOBSCHATH CYIIHOCTb, SIBJICHUH, IPOLIECCOB, COOBITUMN, JIelaTh BBHIBOIBI
u 0000I1IeHHs, [1aBaTh apryMEHTHPOBAaHHBbIC OTBEThI, MPUBOAHUTH IPUMEPHI;
cBOOO/IHOE BJIa/ICHUE MOHOJIOTHYECKOM  PEublo, JIOTUYHOCTh u
MOCJIEI0BATEILHOCTh OTBETA.

XOPOILIIO

OLICHUBAETCS OTBET, OOHAPYKUBAIOIIMI MTPOYHbIE 3HAHUS OCHOBHBIX MPOLIECCOB
U3y4aeMol TmpeaMeTHOH oOjactu, OTiIM4YaeTcss TIyOMHONH W TMOJHOTOU
PacKpbITUS TEMbl; BIAJEHHE TEPMHHOJIOTMYECKMM alaparoM; yMEHHE
OOBSICHATh CYLIHOCTb, SIBICHMH, NPOLIECCOB, COOBITUH, J€NaTh BBIBOABI U
00001IeHNs, JaBaTh apryMEHTHPOBAaHHbIE OTBETHI, MPUBOIAUTH IPUMEPHI;
CBOOOJHOE  BJIAJICHHWE  MOHOJOTMYECKOM  peuyblo,  JIOTUYHOCTh U
MOCJIEI0BATENbHOCTh OTBeTa. OHAKO JIOIyCKaeTcs OJHA - JIBE HETOYHOCTU B
OTBETE.

YAOBIIETBO-
PHUTEIBHO

OLICHUBAETCS OTBET, CBUJICTEILCTBYIOIIMNA B OCHOBHOM O 3HAaHUU IMPOILIECCOB
M3y4yaeMoi MpeAMETHOM 00JacTH, OTIMYAOIINICS HEJ0CTATOYHOW TIyOUHOU U
MOJIHOTON PACKPBITHS TEMbI; 3HAaHHEM OCHOBHBIX BOINPOCOB TEOPHH; CIIabo
chOpMHUPOBAHHBIMH HaBBIKAMHU aHANU3a SIBJICHHM, MPOIECCOB, HEIOCTATOYHBIM
YMEHUEM JaBaTb AapryMmCeHTHPOBAHHBIC OTBETbBI W INPUBOAWUTL TPUMCEPLI;
HEJOCTATOYHO CBOOOJHBIM BIIAJICHHEM MOHOJOTHYECKON pedbi0, TOTUYHOCTHIO
U TIOCJIENOBaTEIIbHOCThIO OTBeTa. Jlomyckaercs HECKOJBKO OIIMOOK B
COJIepKaHUU OTBETA.

HEYOBJIET-
BOPHUTENBHO

OLIEHUBAETCsS OTBET, OOHApPYKMBAIOIIMHA HE3HAHUE IMPOLECCOB M3ydaeMoi
MpeIMEeTHOM 0051acTH, OTJIMYAIOUIMICS HErNIyOOKHMM pacKpbITUEM TEMBI;
HE3HAHHEM OCHOBHBIX BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HaBBIKAMH
aHaJIM3a SIBJICHUM, MPOIIECCOB; HEYMEHHUEM JIaBaTh apryMEHTHUPOBAaHHBIE OTBETHI,
clabbIM  BIIQJICHUEM MOHOJOIMYECKOH peUblo, OTCYTCTBUEM JIOTHYHOCTH H
MOCJIEI0BATENbHOCTH. JIOMYCKAIOTCS CEpbE3HbIE OINOKHU B COIEPKaHUM OTBETA.

Kpurtepun oneHnBanus padoTpl 00y4alOIIMXCH HA CEMHHAPCKHUX 3aHATHAX

IIIkama
OIICHUBaHUA

IToka3zaTenn Kpurepun




[Ixama
[Tokazarenu Kpurepuu
OLICHUBAHUS
OTan4Ho . Ilonnotra 3aganue peiieHo caMmocTtosTenbHo. [Ipu 3TOM coctaBieH
BBIITOJIHEHUS MPaBUJIbHBIN AJITOPUTM PELICHUS 3aJaHusl, B JOTUYECKUX
IIPaKTUYECKOI0 U paccyXIeHHusX, B BblOOpe (opMyl M pemeHuu Het
TECTOBOI'O 3a/IaHUsl |OIIMOOK, TOJY4YeH BEPHBI OTBET, 3a/laHue pPEeIICHO
(moyHOTa OTBETA); | PAllMOHAIBHBIM CIIOCOOOM.
. CBoeBpeMeHHOCTh |/laH TMpaBWIBHBIA M HCUEPHBIBAIOIIMNA  OTBET HA|
BBITIOJTHEHUS IIOCTABJICHHBIE TEOPETUYECKHE U TECTOBBIE BOIPOCHI, B
3a/1aHMS; KOTOpBIX  OOydaromuiicss  1oka3al  BCECTOPOHHEE
. IlocnenoBaTenpHOCT | CUCTEMHOE 3HAHHWE NPOTrPAMMHOIO MaTepuasa, YCBOCHHE]
b ¥ PALIMOHAJILHOCTh [OCHOBHOM M JIONOJIHUTEIBHOM JINTE€PATyphbl, YETKOE
BBITIOJTHEHUS BJIa/ICHUE OHSITUMHBIM allapaToM.
Xopo1o MIPaKTUYECKOIrO 3ajaHue pemeHo ¢ NoMouUIbko npenoaasaress. [Ipu sTom
3a/laHus COCTaBJICH NPABWJIBHBIM QJITOPUTM PEILICHUS 3aJaHUsl, B
(JtoruyHOCTH U JIOTUYECKOM  pacCyXJCHUU U peueHUuu HET|
YETKOCTb OTBETA);  |CYIICCTBEHHBIX OMIMOOK; MPAaBUIBHO CJIEJIaH BBIOOP
. IIpaBuibHOCTD dbopMyn ans peuieHus; ecTh OOBSICHEHHE pPELIeHUs, HO|
OTBETOB Ha 3aJlaHue PELIEHO HEpallMOHAJIbHBIM CIIOCOOOM WY
BOITPOCHI; JIOTYIIEHO He O0ojiee IBYX HECYIIECTBEHHBIX OMIMOOK,
. CaMOCTOSITENIBHOCTD | [IOJIYYCH BEPHBII OTBET.
peuienus (BnageHue |Ha mocraBieHHbIC TEOPETHYECKUE U TECTOBBIC BOMPOCHI,
JIONIOJIHUTEIBHBIM  |TIpU  KOTOPBIX OOYyYaromMHCS IOKa3al JIOCTaTOYHBIH]
MaTepuaIoM); YPOBEHb 3HAHMII OCHOBHOI'O IPOrPaMMHOr0 Marepuana:
. 3HaHUe OCBOCHHE MH(OpMAIMK JIEKIIMOHHOTO Kypca M y4eOHBIX
HOPMAaTUBHO- nmocobuii,  OBJaJeHWE  TOHATUUHBIM  alIapaToM,
3aKOHOIATEIbHOU METOJIMKOM MCCIENOBAaHMM MpPU MONBITKE aHaIU3a
0a3bl U pa3JIMYHBIX CUTYyaIUH.
VY nosnerso- TEPMHUHOJIOTUU 3ajaHue pelmeHo ¢ MOJACKa3KaMHM  IIPernojaBaTeris.
PUTENBHO Kypca 3ajaHue perieHo B o01eM BUje.
OOyuaromuiics mMoOKa3aJl CpeAHUA YpPOBEHb 3HAHUM
OCHOBHOTO TPOTPaMMHOI0 MaTepuana, HO HE MOI|
yOeIuTeNbHO apryMEHTUPOBATh CBOM OTBET, omuOCs B
WCIONBb30BAHUM  TOHATUHWHOIO  amnmapara, IoKa3ad]
HEJ0CTAaTOYHBIE 3HAHUS JTUTEPATYPHBIX HICTOYHHUKOB.
Heynosier- 3aJjaHu€E HE PEILEHO.
BOPHUTEIBHO OOyuaromuiicss  TPOJEMOHCTPUPOBAT  3HAYUTEIHHBIC
npobensl B 3HAHUAX  OCHOBHOTO  NPOTPaMMHOIO
MaTtepuanga, He apryMEHTHpOBal CBOM OTBET, IOKa3ajy
HEYJOBJIETBOPUTEIbHBIE 3HAHUS MOHSITHUITHOTO armapara
U CHEIHaJIbHOM JINTepaTyphl.
Kpurtepun ouennBanus pegeparos
Cpexctso Kputepuu onenuBanus Hlrara
KOHTPOJIS OLICHUBAHMS
Pedepar |Bemonnensl Bce TpeGOBaHMS K HANMCAHMIO M 3alIuTe pedepara:| OTIUYHO

o0o3HaueHa mpodiemMa U 00O0CHOBaHA €€ aKTyalbHOCTb, CJIElaH
KpaTKUi aHaJM3 pa3IMYHbIX TOYEK 3PEHHUs Ha pPaccMaTpUBAEMYIO
npobieMy U
c(OpMyIMPOBaHBI BBIBOJIbI, TEMa PACKPHITA MOJIHOCTHIO, BBIAECPKAH
00bEM, COOMIOZIeHbI TpeOOBaHUs K BHEIIHEMY O(OpPMIICHUIO, JTaHBI
IMPaBHUJIBHEIC OTBETEI HA JOTTOJHUTCIBHBIC BOIIPOCHI.

JJOTHUYHO

H3J0KEHa  COOCTBEHHAs  IO3MIIUS,




Pedepat packpbIBaeT NOJHATYIO IPOOJIEMATHKY B ITOJTHOM 00bEME.

OcHoBHble TpeOoBaHUsl K pedepaTy U ero 3alluTe BBITOJIHEHBI, HO
MIPU 3TOM JIOMYIIEHbI HEAOUYETHL. B 4acTHOCTH, UMEIOTCS HETOYHOCTH
B U3JI0KEHU U MaTepuana; OTCYTCTBYET JIoru4ecKast
MOCTIeIOBATEIbHOCTD B CY)KJICHHSX; HE BhIICpkKaH 00bEM pedepara;
UMEIOTCS yIylIeHHus] B 0pOpMIIEHUU; Ha JOMOJHUTEIBHBIE BOIPOCHI
MIPU 3aIUTE JaHbI HETIOJHBIE OTBETHI.

B pedepare wumeroTcss HETOYHOCTH U MpeaMeTHas o00JacTb
BBICTYIUIEHHSI pACKPBITA HE B IIOJIHON MEpE.

XOpOIIO

HmeroTcss  CyllecTBEHHbIE  OTCTYIUICHMsIT OT  TpeOOBaHMH K
pedepupoBanuto. B wacTHOCTH: Tema OCBelleHa JMIIb YaCTUYHO;
JONYILIEHb! (PaKTUYECKHE OIIMOKH B COJEpXKaHUU pedepaTa WU IpU
OTBETE Ha JONOJHUTEIbHBIE BOIPOCH; BO BpeMs 3aLUTHI
OTCYTCTBYET BBIBO.

B pedepate He B HOJTHOHN CTENEHU PACKPBHIT MOHATUHHBIN ammapar,
UMEIOTCSl CYILIECTBEHHBbIE HETOYHOCTH B Ipouecce (pOpMHPOBAHUSA
BBIBOJIOB.

YAOBIETBOPU
TEIBHO

Tema pedepata He packpbiTa, OOHAPYKUBACTCS CYIIECTBEHHOE
HENOHUMAaHUE IPOOJIEMBI.

Tema pedepara He pacKpbITa WK BBIINIOJIHEHA HE IO CYIIECTBY paHee
MTOCTABIIEHHOTO BOIIPOCA.

Pedepar He cnan / nokian He ceNaH.

HEYJIOBJIETBO
PUTEIBHO

Kputepuu onieHuBaHus TeCTOB

CpenctBo
KOHTPOJISI

Kputepun oneHuBanus —

OTBCTOB

MPOLEHT MOJOKUTETbHBIX [IIxasa orieHUBaHUs

TecTtupoBanue 90-100 OTJINYHO

70-89 XOPOIIIO

40-69 YIOBIICTBOPUTEIIHHO

<39 HEYJIOBJICTBOPUTEIHHO

3. OIEHOYHBIE CPEJCTBA J1JI51 TIPOMEKYTOUYHOM ATTECTALIUM

Cpe,I[CTBa OIICHUBAHUA B XOJI€ HpOMe)KYTOqHOﬁ aTTecTaluu.

BOIIPOCHI K 3K3aMCHY;
MPAKTUYCCKUC 3a/IaHUS DK3aMCHaA.

Koapl Pe3yabTarsl IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUS
KOMIIeTeHIIUH ocBoenus OITOII Mo AMCIUILJINHE
InK-1 [IK-1. Cnoocoben k[IK-1.1. OCHOBBI MAaTEMATUYECKOM JOTUKH U
pazpaboTke u OTIaAKejanropuT™MHU3anuu. MeToasl (GopManu3anuu 3aaad.
[IPOrpaMMHOT0 KOJia [[pyHUKIIBI ¥ METOJIBI IPOEKTUPOBAHUS AITOPUTMOB.

(OCHOBHBIC S3BIKH nporpaMMHupOBaHuA

[IK-1.2. IlucaTe mporpamMMHbBIA KOJ Ha pa3IU4HbIX
[3pIKkax ~ [porpaMMupoBaHus.  Omnpenensate U
MaHHITYJIMPOBaTh JaHHBIMU B 0a3ax JaHHBIX. [Tucath




1 obopMiATh  KOJ B COOTBETCTBUH €
yCTaHOBJIEHHBIMU cTaHgapTaMu. KoMMeHTHpOBaTh U
ITIOKyMEHTUPOBATh KOJI.

[1K-1.3. Bnaners: CpenctBaMu U HHCTPYMEHTaMU
Uit popManmM3anM M AITOPUTMHU3ANMU  33/ad.
MeTanogxogamMu 1 madIoHaMU 1711 TPOSKTUPOBAHHUS
aropuT™MoB. HCTpyMeHTamu Jutst paboThl ¢ Oa3zamy|
ITAHHBIX.

3.1 Bonpocskl Kk 3K3aMeHy

1. Onpenenenue u kiaccupuKalnms BCTpPOSHHbIX cucteM. [IpuMepsl npuMeHeHusl.

2. APXUTEKTYpa MUKPOKOHTPOJIIEPA: TPOIECCOPHOE SIIPO, AMATH, IepH(epHitHbIe
MOJTyJIH.

3. CpaBHeHuE MUKpPOIIpOLIECCOpa U MUKPOKOHTPOJLIEPA.

4. OcHosHble cemeiicTBa MUKpokoHTpoiiepoB: AVR, PIC, ARM Cortex-M.

S. Cucrema xoman Mmukpokontposuiepa: CISC u RISC apxurektypsbl.

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

7. [TopTe! BBOga-BhIBOAA 061iero HazHayeHus (GPIO). CxemoTexHuka u
IPOrpaMMUPOBAHUE.

8. Amnanoro-mudposoit npeodbpazosatens (ALL): mpunimn paboTsl, mapamMeTpsl,
IPUMEHEHHE.

9. [Hudpo-ananorossii npeodpaszosareinsd (L{AIT) u mmpoTHO-UMITYIbCHAS
moayssinus (LLIM).

10. Taiimepbl U CYETUMKU B MUKPOKOHTPOJIIIEpAX: peXUMbI pabOThI, 3aXBaT,
CpaBHEHHE.

11. Cucrema npepbIBaHUN: BEKTOPBI, IPUOPUTETHI, 00PAOOTUNKH MTPEPHIBAHU.

12. [TocnenosarensHblil nHTEpdeiic UART: mpoTokod, 31eKTpuuecKue ypoBHH,
IIPUMEHEHUE.

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

14. Unrepdeiic [2C (TWI): anpecanusi, apOuTpax, TUIIOBbIE TPUMEHEHHUSI.

15. Nntepdeiic CAN: 0coOeHHOCTH, CTPYKTYpa KaJpa, apOuTpax, IpuMeHEHHE B
ABTOMOOMJIECTPOEHUU U MPOMBIIIJIEHHOCTH.

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

17. ["anpBaHMYecKast pa3BsA3Ka: ONTOU3OIATOPHI, TpaHC(HOPMATOPHAsE U MAarHUTHAs
pa3Bsi3Ka.

18. OunpTparys nomex: RC-GpuibTpsl, nmojasienue Ipede3ra KOHTaKTOB.

19. Cranmapr MOK 61131-3: nenu, cTpyKkTypa, OCHOBHBIE SI3BIKH
IPOTPaMMHUPOBAHHUSL.

20. S3bIK peneitHo-KOHTaKTHBIX cxeM (LD): aneMeHTsl, mpaBuiia HOCTPOEHUS,
PUMEPBI.

21. SA3b1k pyHKIMOHATBHBIX O710K0BBIX quarpamm (FBD): Oubnuoreka 610K0B,
COEIMHEHMUS.

22. 31K cTpyKkTypupoBaHHOTO TekcTa (ST): cMHTaKcHc, onepaTophl, YIPaBIIsIOIIIe

KOHCTPYKLIUH.



23.

BETBJICHUSI.

24, S3p1k cicka uHeTpykiui (IL): oco6eHHOCTH, 001aCTh TPUMEHEHUS.

25. Cpena pa3pabotku CoDeSys: cTpykTypa IpoeKTa, KOMITHIISIUS, 3arpy3Ka.

26. [Tporpammusie opranuzanuonnbie 6ok (POU) B CoDeSys: mporpamma,
byHKIMSA, GYHKIMOHAIBHBINA OJIOK.

27. Tunel nanapix 1 nepeMenable B CoDeSys. O6mact BUIUMOCTH.

28. Opranuzanus MHOro3agauHoctu B CoDeSys: Tumsl 3a7a4, HUKIIbI, CTOPOKEBOM
Taiimep.

29. Busyammzanus 8 CoDeSys: coznanue yenoBeko-mMammHHoro uarepgeiica (HMI).

30. Onementsl HMI: KHONKM, MHIMKATOPBI, 110JI BBO/1a/BbIBOA, TPEH/IbI, TAOIHUIIBI.

31. CBsI3b 3JIEMEHTOB BU3YAJIM3ALUH C IEPEMEHHBIMH ITPOTPAMMBI.

32. Koneunsie mudpossie aBToMatsl (KL[A): aBromaTsel Mumm u Mypa.

33. Oransl npoektupoBanus KLIA: Tabauisl mepexo10B, rpadbl, KOTUPOBAHHUE
COCTOSIHUI.

34. Peanuzanus KIIA na s3bike ST ¢ ucnonszoBanuem oneparopa CASE.

35. Peanuzanmsa KA na s3pike SFC.

36. O0paboTKa aHAIOTOBBIX CUTHAJIOB: MacIITaOMpoBaHKE, GUIBTPALIUSI.

37. [Iporpammuas peanuzauus [I1U/[-perynstopa B CoDeSys.

38. [Tporokxosn Modbus RTU: cTpykrypa cooOienus, GyHKITUH, peali3aius B
CoDeSys.

39. [Tpotokon Modbus TCP: ocobennoctu, npumenenne B Ethernet-cersix.

40. [Tpomebiniennsie cetu: Profibus, Profinet, EtherCAT — 0630p u cpaBHeHue.

41. OcHOBBI TEXHUKH 0€30IIaCHOCTH MPU IKCIUTyaTalli aBTOMaTU3UPOBAHHBIX
CHCTEM.

42. OnexTpoMarHuTHast coBMeCTUMOCTh (OMC) BCTpOEHHBIX CUCTEM: UCTOYHUKHU
HIOMEX, METO/IbI 3aLUThI.

43. HanéxHocTh MporpaMMHOTo 00ecrie4eHns] BCTPOCHHBIX CHUCTEM: METOIbI
HOBBIILICHHS.

44, Otnanka nmporpamMM B CoDeSys: Touku 0CTaHOBA, MOLIAaroBO€ BHITIOJHEHHE,
TPacCUpPOBKa.

45. Cumynsanust pa6otsl [IJIK B CoDeSys 6e3 pusnyueckoro o6opyioBaHus.

46. 3arpy3ka 1 BBITpY3Ka IPOEKTOB, padoTa ¢ 1eneBoi miaTdopmoii.

47. VYnpasnenue BepcusiMu npoekta, ondnuorexku B CoDeSys.

48. Bcerpoennsie ¢pynkium 6e3onacaoctu: Safe PLC, pesepsupoBanue.

49. Bsaumoneiicteue I1JIK ¢ Bepxuum ypoBHem: OPC-cepBepbl, SCADA-cucTeMsl.

50. Nnrtepner Beeit (IoT) u Bctpoennslie cucteMsl: o01aunble cepBuchl, MQTT.

51. DHeprocoOeperarone pekuMbl MUKPOKOHTPOJIIIEPOB.

52. CropoxeBoii Taiimep (Watchdog): HazHaueHue, HacTpoiKa, UCII0JIb30BaHHE.

53. Buemmnsas mamate: nogkimouenue EEPROM, Flash, FRAM no 12C/SPI.

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

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

56. VYnpaBieHne UCTIOHUTETLHBIMI YCTPOWCTBAMHE: PeJie, IBUTATENN TIOCTOSHHOTO
TOKa, I1aroBbIe JIBUTATEIH.

57. Hpaiiseps! cunoBsix kimoueii: MOSFET, IGBT, cxembl BKITFOUSHHUSI.

58. [TporpammupoBanue Arduino B cpene CoDeSys.

59. Oco0Gennoctu nporpammuposanus [IJIK qis orBercTBeHHbIX TpuMeHeHuit (ADC,
TPaHCIOPT).

60. TeHneHIMN pa3BUTHSI BCTPOCHHBIX KOHTPOJIJIEPOB U CHCTEM MPOMBIIIUICHHON

S3p1k mocnenoBarenbHbIX PyHKIIMOHATBHBIX cxeM (SFC): maru, mepexo/isl,

aBTOMaTU3alluu.



3.2 [IpakTHyecKue 32JaHUS K IK3aAMEHY

1. 3ananue «Pazpadorka LD-nporpaMMbl ynipaBJieHUsI HACOCOM).

CocraBuTh nporpaMmy Ha sizbike LD, peanu3syroliiyto ynpaBieHHe HAaCOCOM: ITyCK M0 KHOIKE
«ITyck», octaHoB 1o kHomnKe «CTOm», aBTOMaTUYECKOE OTKIIOYEHHE TP cpabaThIBAaHUH
JATYMKA «CYXOTO XOJ1a».

2. 3ananue «Peanusanus TaiiMmepa 3a/1ep;KKH BKJIIOYEHHS.

Ha si3pike LD nnn ST co3nath GpyHKIIMOHANBHBINA OJIOK, KOTOPBIN BKIFOYAET BHIXOJIHOM CUTHA
yepes 3aJJaHHOE BPEMS IIOCIIE MTOCTYIUIEHHS] BXOJJHOTO CUTHAJIA.

3. 3ananne «KoHeuHblii aBTOMAT yNIpaBJIeHUsI CBETO(OPOM».

PeanuzoBats Ha si3bike ST (¢ onepatopom CASE) koHeUHBIH aBTOMAT yMpaBlieHUs CBETO(Gopom
Ha TIEPEKPECTKE C YETHIPHMS (hazaMu.

4, 3ananue «Ilocrpoenue SFC-guarpamMmbl 1Jisl 103MPOBAHUS).

Coznarb nporpammy Ha SFC a1 ynpaBieHus JO3UPYIOIIMM YCTPOUCTBOM: OKUAAHUE KHOITKU
«CrapT», OTKpBITHE KJIalaHa, 0KUJaHUEe CUTHAJIa OT BECOBOI'O JIaTYMKA, 3aKPBhITHE KilaraHa,
OXKHJIaHuE 2 ¢, TOTOBHOCTb.

5. 3ananue «MacmTabMpoBaHUe AaHAJIOTOBOI0 CUTHAJIAY.

Hanmcares Ha ST ¢pyHkumio 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-nanens ¢ anementom «Bar» (cTonduk), oToOpaskaroium
ypoBeHb 3arnonHeHus 6aka ot 0 g0 100 %.

7. 3ananue «O0padoTKAa KHONKM € AHTHAPEOE3roM».

PeanuzoBats Ha LD QyHKIIMOHATBHBIN OJIOK, TIOJABIISTFOIIHANA JpeOe3r KOHTAKTOB KHOIKH (BpeMsI
npedesra 20 mc).

8. 3ananue «I'enepanus LHLIMM-curnasnay.

Hanucate nporpammy Ha ST a1 ynpaBieHUs: SPKOCTBIO CBeToAMoAa ¢ noMouibio MM
(McToNBb30BaTh BCTPOCHHBIN TaliMep MUKPOKOHTPOJIEPA).

9. 3ananne «O0Men nanubiMu 1o UARTY.

Pazpaborats mporpammy i1t MUKpPOKOHTpPOJIIEpa, oTIpasiisitonyto ctpoky «Hello, PLC!» mo
UART xaxngsie 500 mc.

10. 3aganue «Peanusanus [IU/-peryasTopar.

B CoDeSys co3naTh 3k3eMIIIsip CTaHgapTHOro ¢pyHKunoHaabHoro 6i1oka [TU/]-perymnsropa u
HAaCTPOUTH €T0 JJIs OICPKAHUS 3aJaHHON TeMIIEPaTyPHI.

11. 3ananne «YnpasieHue IATOBbIM ABHIaTeJIeM».

Hamucars nporpamMmy, opMHUPYIOIIYIO TOCIEI0BATEILHOCTS UMITYJIHCOB JIJISl YIIPABIICHUS
[IarOBBIM JBUTATENIEM B MOJYIIATOBOM PEKUME.

12. 3aganue «CyéTunk NPOAYKIHMHN HA KOHBeliepe».

Co3znars nporpamMmy Ha LD, koTOpasi MOACUUTHIBAET KOJUYECTBO U3IECIHM, MPOXOAAIINX MUMO
JaT4nKa, ¥ BRIBOAUT cuéTunk Ha HMI.

13. 3ananue «UTeHune 1aHHBIX ¢ JaTYyHKa Temmnepatypsl DS18B20 no 1-Wire».
Paspaborare anroputm Ha ST 1 uyTenus Temmneparypsl ¢ natunka Dallas DS18B20 u
otoOpakenus 3HaueHus B CoDeSys.

14. 3aganue «Menro Hapuranuu B HMI».

CoznaTh MHOTOCTpaHUUHBIN HHTEPEIC onepaTopa ¢ KHOMKaAMH Mepexoaa MexIy dKpaHAMHU:
«I'maBHbIY, «HacTpoiikny, «JluarHoctTukay.

15. 3ananne «ABapuiiHasi CHTHAJIM3ALM Y.

PeanuzoBath mporpamMmy, KOTOpast pY BBIXOJI€ aHATIOTOBOTO TTapaMeTpa 3a JI0MyCTUMBIE
Mpe/iesibl BKIOYAET JUCKPETHBIN BBIXO «ABapush» U MUurarolmuii nuuaukarop sa HMIL



16. 3ananune «Cumyasinusi padors! IIJIK».

Hanwucars TectoByto nporpammy s [JIK, smynupyromnryio paboty KoHBelepa, U OTIaIuTh €€ B
pexume cumyssinuu CoDeSys.

17. 3apanne «Padora c EEPROM».

Pa3paborath GyHKIIMOHATBHBIN OJIOK JJIsi COXpPAHEHUs yCTaBOK (HampuUMep, 3HAU€HUsl yCTaBKU
temneparypbsl) B EEPROM u ureHus ux npu crapre KOHTpoJuiepa.

18. 3aganune «OoMen mo Modbus RTU».

Hactpouts CoDeSys xak Modbus RTU Slave, nepenatormmii 3HaueHusI TPEX aHATIOTOBBIX
PErUCTPOB BEYIIEMY YCTPOUCTBY.

19. 3ananne «Knonka ¢ pukcaumein».

Ha si3pike LD peanuzoBath oruky padotsl KHONKH «IIyck/Ctony ¢ pukcanueii (ogHa KHOTIKA
BKJIIOUAET U BBIKIIIOYAET BBIXOJ).

20. 3agaHue «ABTOMATHYeCKOe OCBellleHHe M0 JaTYMKY ABHKEHU».

Coznate nporpammy, BKJIIOUYAIOLIYIO0 OCBEIIEHNUE IIPU cpabaThIBaHUM JaTUUKa IBUKEHUS U
BBIKJTIOYAIOIIYIO Yepe3 5 MUHYT MOCJI€e MOCIIETHEr0 OOHAPYKEHUS.

21. 3aganue «I'paduyeckunii tpens B HMD».

Hactpouts snement «Tpena» B CoDeSys ans oToOpaxeHust HCTOPUY U3MEHEHUS TEMIIEPaTyphI
3a nocsegHue 10 MUHYT.

22. 3ananune «YnpasieHue TpeMsi HACOCaAMM 110 OYepeam».

PeanuzoBaTh allropuT™M paBHOMEPHOT'O paclpeesieHHs HapaOOTKU TPEX HACOCOB: MIPHU KaXKJI0OM
MyCKe BKJII0YAaTh HACOC C HAUMEHbBIIIEH CyMMapHO HapaOOTKOM.

23. 3aganue «KoHeyHbIi aBTOMAT /1/I1 YIIAKOBOYHON MAIIMHBI».
CnpoektupoBath 1 3anporpaMmupoBaTh Ha SFC aBToMaT ynpaBiieHHs YIIAKOBOYHON MalllMHON
(mogaya KOpoOKH, HATIOJIHEHUE, 3aKJICUBAHUE).

24. 3ananue «O0padoTKa IHKOAEPAN.

Hanucatp nporpammy Ha ST 1715 noacuéra UMIYJIbCOB OT MHKPEMEHTAJIBHOI'O SHKO/AEpa U
BBIYMCIICHHUS YIJIa IOBOPOTA.

25. 3aganue «Busyaausanusi COCTOSTHUSI KOHEYHBIX ABTOMATOB.

Ha HMI-3kpane otoOpa3uth Tekyiiee coctosinue KIIA 1 akTHBHBIC TTEPEX0IbI C TOMOIIBIO
TEKCTOBBIX MOJIEH U LIBETHBIX UHAUKATOPOB.

26. 3ananne «3alUTa OT KOPOTKOI0 3aMbIKAHUS BBIX0AA).

Onucatsb (1 peaau30oBaTh B KOJIE) alTOPUTM NIPOTrPaMMHOM 3allIUThI BBIX0/1a: IPU OOHAPYKEHUU
Heperpy3Ku 1o TOKY OTKJI0YaTh BBIXOJI M BbIIaBaTh COOOIIEHHE 00 OIIHOKe.

27. 3ananune «Padora ¢ yacamu peajsbHoro Bpemenu (RTC)».

Hanucats QpyHKIMOHaNbHBIN 070K 1715 uTeHus Tekyuiero Bpemenu nu3 RTC mukpokoHTposiepa
u otroOpakenus ero Ha HMI.

28. 3ananmne «Ynpasiaenne RGB-cBeTtoanogom».
PeanuzoBath utaBHoe n3menenue 1sera RGB-cBeTonnoaa ¢ momomnipio Tpéx kananos LIIVM.
29. 3aganue «ApxuBanusi JaHHbIX Ha SD-kapTy».

Pazpaborats nporpammy (OnucaTth aaropuTM), KOTopasi IEPUOINYECKU 3aITUChIBACT 3HAYCHUS
TEXHOJOTHYECKHUX apaMeTpoB Ha SD-kapty B popmate CSV.

30. 3aganue «KoMmIuiekcHOe TeCTHPOBaHHE CUCTEMBbI».
Pa3paboTraTh TeCTOBBII clieHapHii ISl TPOBEPKU BCEX BXOI0B/BBIXOJ0B KOHTPOJLIEpA C
BBIBOJIOM pe3yibTaToB Ha HMI.

4. KPUTEPUU OIIEHUBAHWUSI ITPU ITPOBEJIEHUY ITPOMEXYTOYHOM
ATTECTALUN

HIkana oueHnBaHusi ypoBHsI CP)OPMHUPOBAHHOCTH KOMIIETEHI U (110 NATUOAIIbHOMI
CHCTeMeE) IK3aMeH

| ®opmupyembIe ypoBHH | Kpurepun oueHuBanus | Ilkana




OCBOEHHUSA KOMIIETEHIIUN

OLICHHUBAHUA

Bricokuii ypoBeHb

W310KeHO TpaBWIIBHOE IOHMMAaHUE BOIPOCA,
YETKO M CAMOCTOSITENILHO JIaH MCUEPITBIBAIOITUI
OTBET, CONICp)KaHUE  PACKPBITO  TIOJHO,
npodeccnoHanbHO, TpamMoTHO. OOyyaroumcs
YCBOEHA  B3aMMOCBSI3b  OCHOBHBIX  ITOHSATHH
JTUCIIATLTHHBI B ux 3HAYCHUU TUTS
npuobpeTaeMoit npodeccum. OTtpaxaer
YCHEIMHOE ¥ CHUCTEeMAaTUYECKOE TMPUMEHEHUE
HABBIKOB U YMCHHUH MO JAHHOW JHUCIUILUIMHE B
cootBercTBuU ¢ OI'OC.

OTJIMYHO

ba30BbIi1 ypoBeHb

WznoxeHno mnpaBuUiIbHOE MOHUMAHUE BOMPOCA,
JJaHO  JIOCTaTOYHO  MOJAPOOHOE  OIHUCaHUe
MpeaMeTa OTBETA, IMPHUBEICHBI M PACKPHITH B
TE3UCHOU dbopme OCHOBHEIE MOHSTHA,
OTHOCSIIUECsT K Tmpeamery otrBera. OTBeT
OTpakaer IOJIHOE 3HaHHE y4eOHo-
MPOrpaMMHOTO MaTepHuaya, CHUCTEeMAaTHUYECKHUI
XapaKkTep 3HAHMK 10 JUCIUIUIMHE, a TakXKe
HAJIM4HE 0a3oBoro YPOBHSI OBJIAJICHUS
MPAKTUYECKUMH YMEHUSIMH M HaBBIKAMU T10
MAHHOW aucuuIiuinge B coorBeTcTBUU ¢ DI'OC

XOPOIIIO

[Toporosslii ypoBeHb

OTBeT  OTpakaeT TEOPETHUECKHE  3HAHHUE
OCHOBHOTO y4eOHO-TIPOrpaMMHOT0 MaTrepuayia B
o0bemMe, He0OXOAUMOM ISl JallbHEHIIe y4eOsbl
U mpeacrosiei padoTel o npodeccuu. Jannas
OIICHKA MOKET OBITE BBLICTABJIEHA
o0yJaromeMycsi, JOMyCTUBIIEMY HETOYHOCTH B
OTBETE, HO OOJAAIONIMMH HEOOXOIMMBIMHU
3HAHUAMHA TS UX  YCTpaHEHHUsS  TIOJ
PYKOBOJCTBOM npernojaBarens, OTMEYEH
HAYaJILHBIA YPOBEHb OBJIQJICHUS MPAKTUICCKUMHU
YMEHHUSIMH U HaBBIKAMU TIO JAHHOUN TUCIUILTHHE
B cooTBeTrcTBUH ¢ PI'OC

YAOBJICTBOPU
TCIJIIBHO

HeynosnerBopurenbHblit
YPOBEHb

[Ipu otBere oOyuwaromerocss OOHAPYKEHO
OTCYTCTBUE 3HAHUI, YMEHUN M HABBIKOB W/WUIU
(dbparMeHTapHbIC 3HAHWUS OCHOBHOIO Y4eOHO-
IPOrPaMMHOT0 MaTepHaa.

HCYIOBJICTBO
PHUTCIIEHO

Texkymuii KOHTPOJb M MNPOMEXKYTOYHASI ATTECTAUUS  OCYIIECTBISIOTCS B

cooTBeTcTBUHM ¢ «llomoxeHueM o TCKYIJ_[Cﬁ n HpOMC)KyTO‘-IHOfI aTTeCTaluu 06yqa101111/1xc51 B

ABTOHOMHOM HEKOMMEPYECKOW OpraHU3alun

«O0pa3oBaTenpHasl OpraHM3alys BBICIIETO

00pa3oBaHMs» «YHUBEPCUTET IKOHOMUKH U YIIPABICHUS.
Bua npomexyTodHOM aTTecTaluy — HK3aMEH.
dopMa poBEACHUS IPOMEKYTOUHON aTTECTALUU — IMCbMEHHBIN DK3aMEH.





