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ITACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB 11O YYEFHOU JUCIHUILIMHE

Muxponpoyeccopuvie CD€0CWZ8G 6 3]161(77’1[701’11?1/[80@61)(? U MEexXHOJI02UHYECKUX KOMNieKcadx

Tabmuma 1.
Ne Kon
KoHTpoJsimpyembie TeMbI . HaumeHoBaHHe
n/ KOHTPOJIUPYeMOH
AUCHUIIHHBI OIIEHOYHOI0 CpeICTBA
n KOMIIEeTEeHIIUHI
JlaGopaTtopHnas pabota
CranapTHbIE KOMIIOHEHTHI OIIK-2, OIIK-3 patop P
DK3aMeH
Jlaboparopnas pabota
2 | IIporpamMmmupyembie KOHTPOJLICPHI. OIIK-2, OIIK-3
porp py p p ) DK3aMeH
HNHCTpYMEHTBI JlaGopaTopHas pabota
3 Py OIIK-2, OITK-3 paToprasi p
MIPOrpaMMHUPOBAHUS. DK3aMeH
JlaGopaTopHas pabota
4 JlaHHbl€ U IEpEMEHHBIE. OIIK-2, OIIK-3 patopai p
DK3aMeH
KomIiioneHTsI Opranu3anuu JlaGopaTopHas pabota
5 P H OIIK-2, OITK-3 paToprasi p
nporpamm (POU) . DK3aMeH
CTpyKTypa IporpaMMHOTO JlaGopaTopHas pabota
6 PYKTypa porp OIIK-2, OIK-3 paTopHasd p
obecneucHus I1JIK. DK3aMeH
. JlabopaTopnas pabora
7 CemeiicTBO s1361K0B MOK OIIK-2, OIIK-3 paTop P
DK3aMeH
IHNEPEYEHDb OLHIEHOYHBIX CPEJICTB
Tabmuma 2.
Ne | HammenoBaHue KpaTkas xapakrepucTuka IIpeacraBiienue
n/n |  OUEHOYHOro OLIEHOYHOI0 CPEACTBA OLIEHOYHOI'0 CPEACTBA
cpeacTBa B GoHae
CpencTBo, MO3BOJISIONIEE OLEHUTh YMEHUE U
BIIaJieHHEe 00y4aroIIerocs u3nararb CyTh
IIOCTaBJICHHOM 3a7ja4M, CAMOCTOSITEIIBHO Tewmbl 1a00paTOPHBIX
JlabopamopHas
1 Goma MIPUMEHSITh CTaHAAPTHBIE METO/IBI PEIICHUS paboT u TpeboBaHUS
p IMOCTaBJICHHOM 3aJ]auf C UCIIOJIb30BaHUEM K MX 3aIUTE.
uMerolIeicst 1aboparopHoit 6a3bl, IPOBOAUTH
aHaJIM3 MOJTYYEHHOTO pe3yJibTaTta paboThI.
[IpoaykT camocToATenbHOM PaboThI
oOydJaromierocs, mpeaCcTaBISIFONTUH coO00H ero
MyOJIMYHOE BHICTYIUICHUE IO JOBSACHUIO 10
2 Iloxnao y y JloBea A TeMbl TOKIIag0B
ayJIMTOPUH Pe3yIbTaTOB YUeOHO-
MPAKTUYECKON, YueOHO-MCCIET0BATEIHCKOM
VIV HAYYHOU TEMBI
3 Ox3amen Wrorosas ¢popma OLleHKH 3HAHHUH Bompocsl k 5k3amMeny




3AJAHUA JJ1S BBIIIOJIHEHUS TABOPATOPHBIX PABOT
Cemectp 7 (O®O, O3®P0), cemectp 9 (3DO)

3aganue Nel. M3yyeHne 0oCHOB IpOrpaMMUPOBaHUs IPOMBIILIIEHHOTO JIOTHYECKOT0 KOHTPOILIEpa
OBEH IUIK110.
3aganue Ne2. V3yueHue TEXHMUYECKUX XapAKTEPUCTUK M OCHOB IPOrpPaMMHUPOBAHUS MAaHETU
oneparopa OBEH CII307.
3aganue Ne3. lI3yueHue TEXHHYECKMX XapaKTEPUCTHK UM OCHOB MPOrpaMMHUpPOBAHUS
npeoOpazosarens yactorsl [[YB101.
3aganue Ned. l3yuyeHue TEXHMYECKMX XapaKTepUCTUK M OCHOB MPOTpaMMHpPOBAHUS,
nporpammupyemoro peie [1P114.
3apnanme Ne5. Peanuzanmsi paboThl peBepcHBHOro Imyckareins Ha koHTposuiepe [IJIK 110
(CODESYS)
3ananue Neb. Peanuzanus paborsl ABP Ha xonTposmiepe I[TJIK 110 (CODESYS)

3ananue Ne/. Peanuzanus pabotst AYP na [TJIK

3ananue Ne8. Peannsanus aBTOMaTHYECKOTO BKIIOYECHHUSI YCTPOUCTB KOMIICHCAIIMH PEAKTUBHON
MOILIHOCTHU

Kpurtepun oneHku 3HaHUH Ha 3amuTe JiadopatopHoii padorsl (ODO):
Kaxnas naGoparopHas paboTa OLEHMBAETCS OTAEIBHO U 3a HEE MOXKHO IOJIYYHUTb
MakcuMyM 4 — Gaia.

Tabnuna 3. llkana u KpuTepUn OLICHUBAHUSI YPOBHS OCBOCHUS JUCIHUILTHHAPHBIX YacTen
KOMIIETEHIMH, TPHOOpEeTaeMbIX IIPU BBIIOJHEHUH Ja00paTOPHBIX PadOT.

Baun YpoBennb Kpurepuu oueHuBaHus YPOBHS OCBOCHHS IMCUMIIHHAPHBIX
OCBOCHHS KOMIICTCHIIMI 110CJIe H3YYeHHs1 Y4eOHOr0 MaTepuaJia
CryzaeHT npaBWIbHO BBINOJIHUI 3a1aHue. [lokazan oTiinyHbie
. BJIa/ICHUS HaBBIKAMU IPUMEHEHUS NIOJyYE€HHBIX 3HAaHUH U
MakcumanbHbIi .
4 OBOHE YMEHHH NpH perieHnH MpodhecCuoHaNbHBIX 3a]ad B paMKax
P YCBOEHHOT'0 y4eOHOro Marepuaia. OTBETHUII Ha Bce
JIOTIOJIHUTEIIbHBIE BOIIPOCHI HA 3AILUTE.
CTyzleHT BBINOJIHUI 3a/laHUe ¢ HEOOJIbIIMMHU HETOYHOCTSIMH.
IToka3zan xopoume BiaJeHUs] HaBBIKAMU TPUMEHEHHUS
3 Cpennnii MIOJIyYEHHBIX 3HAHUM U YMEHUU IIPU PELICHUN
YPOBEHb npodeccnoHaNbHBIX 33J1a4 B paMKaX YCBOEHHOT'O Y4EOHOTO
Matepuana. OTBeTHI Ha OOJIBIINHCTBO JTOMOJTHUTENBHBIX
BOIIPOCOB HA 3aIIUTE
CrTyneHT BBINOIHWI 3aJaHUE C CYIECTBEHHBIMU HETOYHOCTSIMH.
[Tokaszan y0BIETBOPUTEIBHOE BIIAICHUE HABBIKAMU
2 MuHuMabHbII IIPUMEHEHHS [TOJIyYE€HHBIX 3HaHUN U YMEHUH NPU PELICHUH
YPOBEHB npodeccnoHaNbHBIX 33J]a4 B paMKaX YCBOEHHOTO Y4eOHOTO
Mmatepuana. [Ipu oTBeTax Ha JONOJHUTENBHBIE BOIIPOCHI HA
3amuTe ObUIO TOMYIIEHO MHOTO HETOUHOCTEH
IIpu BBINOJIHEHNUH 3a4aHUS CTYEHT IIPOJIEMOHCTPUPOBAI
MuHUMaNbHbI | HEZOCTATOYHBIA YpOBEHB BIIAJICHUS] YMEHUSAMHU U HaBbIKAMH MPU
1 YPOBEHb HE peneHnH MpopeCCUOHATBHBIX 33/]]a4 B paMKaX YCBOEHHOTO
JOCTUTHYT yueOHoro Marepuana. [Ipu orBeTax Ha JOMOIHUTEIbHBIE
BOIPOCHI HA 3aIIUTe OBbLJIO JONYIIEHO MHOKECTBO HETOUHOCTEH
0 OtcyTcTBYyeT JlaGopatopHas paboTa He BBIIIOJHEHA U HE 3alHIIeHA




OueHouyHbIE CpeacTBa
Bomnpocel k arTecTanuaM
Bonpochl k nepBoii pyOexxHON aTTecTaluu

Omnepatopsl U (QyHKIHH.

Apudmerndeckue onepaTopsl.

OmnepaTopbl OUTOBOTO CBUIA.

Jlornueckue GUTOBBIE ONIEPATOPHI.
OmnepaTopsl BIOOPA U OrpaHUUYCHMSL.
OrniepaTopbl CpaBHEHUSI.

MaremaTtnueckue QyHKIHIH.

CrtpokoBbIe PYHKINH.

CranpapTHble (yHKIMOHAIbHBIE OJOKH.

10. Taiimepsr.

11. Tpurrepsr.

12. JIeTeKTOpBI UMITYJILCOB.

13. Cuerunku.

14. PacumpenHble 6M0IMOTEYHBIE KOMIIOHEHTHI.
15. [ToO6UTOBBIHM TOCTYH K IENBIM.

16. T'mcrepesuc. [loporoBelii curHanmusarop.

17. OrpanuyeHue CKOPOCTH U3MEHEHHsI CUTHAA.
18. MaTepnonsuus 3aBUCUIMOCTEH.

19. ludpdepennupopanue. IHTETpUpOBaHUE.

20. TTU/I-perymnsiTop.

21. Onpenenenue ITJIK.

22. Bxonpr-Berxons! ITJIK.

23. PexxuM peaslbHOTO BPEMEHH.

24. Orpannuenus Ha npumenenue [1JIK.

25. Ycnous padots! [1JIK.

26. UnTerpanus [1JIK B cucremy yrpaBiieHUs IPEITPUITHEM.
27. JIOCTYyITHOCTh POTPAMMHUPOBAHMS.

28. ITporpammusrii [TJIK.

29. Pa6ounit nmki [TJIK.

30. Bpewmst peaknuu ITJIK.

31. Yerpoiictso IJIK.

32. CucteMHOE U TIPUKIIATHOE TIPOTpaMMHOE 00eCIIeUCHHE.
33. KonTposs BpeMeHu pabouero nukia.

34. UnctpymenTsl mporpammupoBanus [JIK.
35. Kommuiekcest npoexktupoBanust MOK 61131-3.
36. MHCTpyMEHTHI KoMILIeKcoB mporpammupoBanus [1JIK.
37. BcTpoeHHBIEC PelaKTOPHI.

38. TekcTOBBIE PEaKTOPHI.

39. I'padmueckue peaakTopsl.

40. CpencTBa OTIIAIKH.

41. CpexctBa yrpaBieHHsI IPOEKTOM.

42. Komrmrekc CoDeSys.

43. Ctrpoenue komiuiekca CoDeSys

44, Tunel TaHHBIX.

CoNoO~WNE



Oo0pa3sen 0uitera K 1-0if pyOexHoii aTTecTalMM.
T'PO3HEHCKWH IT'OCYHAPCTBEHHbBIH HEDTAHOH TEXHUYECKHU YHUBEPCUTET

BUJIET Ne 1
1-s1 pyOe:xxnas arTecTanus
Jucnunimaa MUKpOIPOIECCOPHBIE CPEJICTBA B DJIEKTPONPUBOAAX U TEXHOIOTHUYECKHUX
KOMILIEKcax
NuctutyT_sHepretuku  cnenuanbHocTh_AHIL cemectp 7

1. Apudmerndeckue onepaTopsl.
2. Bpewms peaxmuu [TJIK.

VYTBEPXAIO:
« » 20 T Houent [lyxun B.B.

Bonpocsl ko BTOpoii py0e:KHOH aTTecTallum:
1. DnemeHTapHbBIC TUIIBI TaAHHBIX.

2. llenouuncrieHHbIE TUIIBI.

3. Jlormueckwuii Tum.

4. JleicTBUTENIbHBIE THUIIBI.

5. HurepBan BpemeHHU.

6. Bpewms cyTok u nata.

7. Ctpoku.

8. MHepapxus 31eMEeHTapHBIX TUIIOB.

9. Tlonmp3oBaTenbCKUE TUIBI TaHHBIX.

10. Maccussl.

11. CtpykTypsHl.

12. Ilepeuncnenus.

13. OrpannyeHue quana3zoHa.

14. I1lceBHOHUMEI THIIOB.

15. Cneuunduxa peanuszanuu TunoB AaHHbIX CoDeSys.

16. UnenTuduxaropsl.

17. Pactipenenenue naMaTy NepeMEHHBIX.

18. Ilpsmas agpecarusi.

19. TlopaspsiaHas agpecanys.

20. IIpeoOpa3oBaHus TUIIOB.

21. TOHKOCTH BBIYMCIICHUH.

22. OnpeneneHre KOMIoHeHTa. OyHKIMH.

23. OnpeneneHne KoMnoHeHTa OyHKIIMOHATBHBIE OJIOKU

24. Onpenenenuie komrnoHeHTa [IporpamMmel.

25. Kommonentsl B CoDeSys.

26. Ctpykrypa I10. 3agaumn.

27. Crpykrypa I10. Pecypc.

28. Ctpykrypa I10. Kondurypanus.

29. [Ipobnema mporpammupoanus [1JIK.

30. TIJIK xak KOHEYHBIH aBTOMAT.

31. CemeiicTBo s1361K0B MOK.

32. SI3bIk nuHEWHBIX UHCTPYKIMA (IL).

33. CrpykrypupoBanHbIit TekcT (ST).

34. Penetinbie quarpammsl (LD).

35. ®dynknmoHanbHbIe 010K0BBIE Muarpammel (FBD).

36. [TocnenoBarenbHble PyHKIIMOHANBHBIE cXeMBbl (SFC)



Oo0pa3sen OuteTa Ko 2-0i py0eKHOI aTTecTaAlMHU.
T'PO3HEHCKWH IT'OCYHAPCTBEHHbBIH HEDTAHOH TEXHUYECKHU YHUBEPCUTET

BUJIET Ne 1
2-s1 pyOeskHasi aTTecTanusi
Jucnunimaa MUKpOIPOIECCOPHBIE CPEJICTBA B 3JIEKTPONIPUBOIAX M TEXHOIOTHYECKHUX
KOMILJIEKCcax
NuctutyT_sHepretuku  cnenuanbHocTh_AHIL cemectp 7

1. HaTepBasl BpeMeHH.
2. Crpykrypa I10. Kondurypanus.

VYTBEPXAIO:
« » 20 T Houent llyxun B.B.

Kputepun oneHku (B paMKax TeKyIlel aTTeCcTaIum)

B coorBercTBHUM ¢ TONOXEHHEM O OaNIbHO-PEHTHHITOBOM CHCTEME OICHKH YyueOHOMH
nestenbHOCTH ctyneHTa [THTY, pacnpenenenue 0amwioB 1Mo BHJIaM CEMECTPOBBIX OTUYETHOCTEH
OCYIIECTBIISICTCS CIIEAYIOMUM 00pa3oMm:

Tabnuia 4.
Buowvt omuemnocmeii bannvi(max)
Oyenxa Ammecmayuu 1 amm 2 amm Bcezo
desmenvrocmy | LSKYIMH KOHTPOIb 15 15 30
cmyoenma 6 PyOeXHBI KOHTPOIIh 20 20 40
npoyecce CamocTtosTenbpHas pabora 15 15
(000165566’;206) [TocemaemocThb 5 10 15
UTOro 100

Kpurtepun onieHKH 0TBETOB Ha TEOPETHYECKHE BONPOCHI:
Kputepun onenkm (B pamkax 1ii u 2ii Teky1iel aTrectaiun)

Pernamentom BPC ITHTY npenycmotpeno 15 GamnoB 3a Tekyuryro artecranuio. Kpurepun
OIICHKHU pa3paboTaHbl, UCXOS U3 pa3/elieHus OaioB: 3a TEKYIIyIO aTTecTaluio 7 OaiioB 3a
OCBOCHHE TEOPETUYECKHX BOMPOCOB TUCIHUILIUHBI, 8 0aIOB — 32 OCBOEHHE JTA0OPATOPHBIX
3aJaHUM.

Kpurepun oneHkM OTBeTOB HA TeOpPeTH4YECKHil BONPOC K MEepPBOM M BTOPOHM TeKyllei

aTTeCTALMH:

- 0 6an10B BBICTABJISIETCS CTYAEHTY, €CJM JIaH HETOJHbIN OTBET, NMPEICTAaBIAIONIMNA cO00i
pa3poO3HEHHbIE 3HAHUS MO TEME BOIpPOCa C CYUIECTBEHHBIMH OIIMOKAaMH B OINpeAeNICHUsX.
[TpucyTcTBYIOT (DparMEHTApHOCTb, HEJIOTMYHOCTh W3JOXKeHHA. CTYAEHT HE OCO3HAeT CBS3b
JAHHOTO TOHSTHS, TEOpPUH, SIBICHUS C JAPYTUMU OOBEKTAaMH IUCHUIUIMHBL. OTCYTCTBYIOT
BBIBO/Ibl, KOHKPETU3ALMs U I0Ka3aTEIbHOCTb U3J10KEHUs. Peub HerpaMoTHast. JlonoIHUTENbHbIE
Y YTOYHSIOIIME BOIPOCHI MPENOo/1aBaTeNs He MPUBOIAT K KOPPEKIIUK OTBETA CTY/IEHTa HE TOJIbKO
Ha MOCTaBJIEHHBIN BOIPOC, HO U HA IPYTUE BONPOCHI IUCLHUIIINHBI.

- 1 0a/11 BBICTABJISIETCS CTYAEHTY, IPY HAJTMYMY KOHCIIEKTOB, €CJIH 1aH HEJOCTaTOYHO MOJIHBIN
U HEJOCTAaTOYHO DPA3BEPHYTHIM OTBET. Jlormka M MOCIEeN0BaTENbHOCTh HM3JI0KEHUS HMEIOT
HapyuieHus. JlonyiieHs! olmuOKH B paCKPbITUU MOHITHH, yHOoTpebieHuN TepMUHOB. CTyI€HT He
CHOCOOEH CaMOCTOSITENIbHO BBIJICJIUTh CYIIECTBEHHBIE M HECYILECTBEHHbIE IPU3HAKU H
PUYMHHO-CJIEICTBEHHbIE CBsA3H. CTYIEHT MOXET KOHKpPETH3UpOBaTh OOOOIICHHbIE 3HAHMUS,



JI0Ka3aB Ha MpUMepax UX OCHOBHBIC MOJ0XKEHHUS TOJBKO C IOMOIIBIO Mpenoaasarens. PedeBoe
oopmieHne TpedyeT MonpaBoK, KOPPEKIHH.

- 2 0a/171bI BBICTABJISIETCS CTY/ACHTY, €CJIM JIaH ITOJIHBIH, HO HEJJOCTATOUYHO MOCIE10BATEIbHBIN
OTBET Ha MOCTaBJIEHHBIN BOIIPOC, HO IIPU ITOM IIOKa3aHO YMEHME BbIIEIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE IPU3HAKKU U NPUYMHHO- CJIEICTBEHHbIE CBs3U. OTBET JOIMUYEH U U3JI0KEH B
TepMUHAX HayKd. MoryT ObITh qomymieHbl 1—2 OmMOKH B ONpEesIeHUH OCHOBHBIX MOHSATHH,
KOTOPBIE CTYJICHT 3aTPYAHSAETCS UCIIPABUTH CAMOCTOSTENIBHO.

- 3 0aJUIBI BHICTABJISIETCS CTY/AEHTY, €CJIM JJaH TOJTHbIH, pa3BepHYTHIH OTBET HA MOCTABJICHHBIH
BOIIPOC, [T0Ka3aHO YMEHUE BbIIEIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbBIE IPU3HAKH, IPHUUHHO-
cleCTBEHHbIE CBsI3U. OTBET UETKO CTPYKTYPHUPOBAH, JIOTUUYEH, U3JI0KEH B TEPMUHAX HAYKH.
OpHako AONyLIeHbl HE3HAYMTEIbHbIE OMIMOKM WIIM HEAOYEThbl, UCIPABIECHHBIE CTYJEHTOM C
IIOMOUIbIO «HABOJSIINX» BOIIPOCOB MPENO1aBaATENS.

- 5 0aJ1JIbI BBICTABJIAETCS CTYAEHTY, €CJIM JIaH MTOJHBIN, pa3BEPHYTHIM OTBET HAa OCTABJICHHBIM
BOIIPOC, JJOKA3aTEJIbHO PACKPBITHl OCHOBHBIE IOJOXEHHUS TEMbI; B OTBETE IPOCIEKHUBACTCS
YyeTKas CTPYKTYpa, JOrMyecKasi oCiIe10BaTeIbHOCTb, OTPAXAIOIasi CYLIIHOCTh PAaCKPhIBAEMBIX
HNOHATUN, Teopuil, sBieHUN. OTBET U3JI0KEH JUTEPATYPHBIM SI3bIKOM B TEpMUHAX Hayku. B
OTBETE JIONYIIEHbI HEI0UETh, UCIIPABICHHBIE CTYIEHTOM C IOMOILBIO IPENoiaBaTess

- 6 02J1U10B BBICTABJISIETCH CTYIEHTY, €CJIM JJaH IIOJIHBIH, pa3BEPHYTHII OTBET Ha [TOCTABJICHHBIH
BOIIPOC, MTOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHUH 00 00BEKTe, 10Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IOJOXEHHUS TEMbl; B OTBETE IPOCIIEKUBACTCS 4YETKas CTPYKTypa, JIOTMYecKas
[I0CJIEI0BATEIbHOCTb, OTPAXKAaloIllasi CYIIHOCTb PACKPBIBAEMBIX IMOHSATUN, TEOpUH, SBJICHHM.
3naHne 00 00BEKTe NEMOHCTpPUpYETCs Ha (JOHE TOHMMAHUS €r0 B CUCTEME JAHHOW HAyKH U
MEXIUCUUIUITMHAPHBIX CcBsizel. OTBET M3JI0XKEH JHUTEPAaTypHBIM S3bIKOM B TEPMHMHAX HAyKH.
MoryT OBITH JOMYIICHHI HEIOYETHl B ONPEACICHUM MOHSTHHA, HCIPABICHHBIE CTYICHTOM
CaMOCTOSTENILHO B IIPOLEcCe OTBETA.

- 7 6aJ1U10B BBICTABJISIETCH CTYEHTY, €CJIM JJaH IIOJIHBIN, pa3BEPHYTHIM OTBET HA [TOCTABJICHHBIN
BOINPOC, TIOKa3aHa COBOKYNHOCTb OCO3HAaHHBIX 3HAaHMH 00 O0OBEKTE, HPOSBIAIOMIASACS B
CBOOOJHOM ONEPUPOBAHNHU MOHITUSIMH, YMEHHUH BBIJCIUTh CYIIECTBEHHbIE U HECYIIECTBEHHBIE
€ro MpHU3HaKH, IPUYMHHO-CIIEJICTBEHHBIE CBSI3U. 3HaHUE 00 00BbEKTE IEMOHCTpUpYETCs Ha (poHe
NOHMMAHUS €ro B CHUCTEME JaHHOM HayKu M MEXIUCUUIUIMHAPHBIX cBsizedl. OTBer
dopMyaHMpyeTcsi B TEpMUHAX HAayKH, U3JI0KEH JIUTEPAaTYPHBIM S3bIKOM, JIOTHUEH, JI0Ka3aTeleH,
JEMOHCTPUPYET aBTOPCKYIO MO3ULIMIO CTYIEHTA.

banne 3a memy 6vigo0amca Kaxk cpeOnuil 6ann no 3a0aAHHbLIM CHIYOEHMY 60RPOCAM, He
CUUMAan KONU4ecmeo «HAGOOAUUXY U YMOUHAIOUWUX 60NPOCOE.

bannwl 3a mexyuwiyro ammecmayuio 661600Amca KAk cPeOHUll 0ain no 6cem memam.



JK3aMeHaAHOHHBIE Bonpockl (OPO, 300, O3D0)
JK3aMeHANIMOHHBbIE BONMPOCHI MO TUCHUILIHHE « MUKPONPOILECCOPHBIE CPEICTBA B
3JIEKTPONPUBOAAX M TEXHOJOTMYECKUX KOMILIEKCAX»

Omnepatopsl U (QyHKIHH.
Apudmerndeckue onepaTopsl.
OmnepaTopb! OUTOBOTO CBUTA.
Jlornueckue GUTOBBIE OTIEPATOPHI.
OmnepaTopsl BIOOPA U OrpaHUUYCHMSL.
OrniepaTopbl CpaBHEHUSI.
MaremaTtnueckue QyHKIHH.
CtpokoBbIe (PYHKLINH.
CranpapTHble (yHKIIMOHAIbHBIE OJIOKH.
. Taiimepsl.
. Tpurrepsil.
. JIeTEKTOPBI UMITYJIBCOB.
. CueTunku.
. Pacimmpennpie OMOIMoTeYHbIe KOMIIOHEHTHI.
. [ToOUTOBBIN JOCTYM K LIETBIM.
. I'mcrepesuc. [Ioporoselii curanusarop.
. OrpannueHne CKOpOCTH U3MEHEHHSI CUTHAIA.
. IHTEpnONIAnMs 3aBUCUMOCTEH.
. AnddepenuupoBanue. IHTerpupoBaHue.
. IIN/I-peryisrop.
. Onpenenenue [1JIK.
. Bxoasr-Berxons! ITJIK.
. Pexum peasbHOro BpeMeHH.
. Orpannuenus Ha npumenenue [1JIK.
. Ycnosus pabotsr ITJIK.
. Marerpanus 11JIK B cucreMy ynpaBieHus NpeApUITHEM.
. JIOCTYITHOCTB MPOrpaMMHUpPOBaHUS.
. IIporpammusrii [1JIK.
. Pabounit nuxn TTJIK.
. Bpems peakuuu 1TJIK.
. Yerpoiictso ITJIK.
. CucreMHO€ 1 IPUKIIAJHOE ITPOrPaMMHOE OOecTieueHue.
. KoHTposb Bpemenu paboyero 1ukia.
. MHCTpyM™MeHTsI TporpammupoBanus [1JIK.
. Kommnexcsl npoektuposanus MOK 61131-3.
. NUHCTpyMEHTBI KOMILIEKCOB nporpamMmmupoBanus [1JIK.
. BcTpoeHHbIe peiakTopsl.
. TekcToBBIE PETaKTOPHI.
. I'papuueckue penakTopsl.
. Cpencrsa oT/IaaKH.
. CpexncrtBa ynpaBieHUs IPOEKTOM.
. Kommnekc CoDeSys.
. Crpoenne xommuiekca CoDeSys
. THIIBI TAaHHBIX.
. DNeMEHTapHbIE TUIIBI JaHHbIX.
. llenouuncneHHbIe TUTIBI.
. Jlornueckuii TH.
. JleicTBUTENbHBIE TUTIHI.

CoNo~WNE
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49. HTepBan BpeMeHHU.

50. Bpewms cyTok u nata.

51. Ctpoxkmn.

52. Nepapxust 21IeMEHTapHBIX TUIIOB.

53. [Tosb30BaTENBCKUE TUTTBI JAHHBIX.

54. Maccussl.

55. CtpyKTypHL.

56. Ilepeuncnenus.

57. OrpanudeHue Iuarma3oHa.

58. I1ceBIOHUMBI THIIOB.

59. Cneuuduka peanuzanuu TuroB gaHHbIXx CoDeSys.
60. UnenTudukaTopsl.

61. PacnpenencHue namMsTy IEPEMCHHBIX.

62. IIpssimast agpecarusi.

63. IlopaspsuHas ampecarusi.

64. I[IpeoOpa3oBaHus THIIOB.

65. TOHKOCTH BBIYMCIICHUH.

66. Onpenenenne KoMnoHeHTa. DyHKIHH.

67. Onpenenenue komnoHeHTa OyHKIMOHATBHBIE OJIOKH
68. Onpenenenne kommnoHneHTa [IporpaMmer.

69. Komnonentsl B CoDeSys.

70. Crpykrypa I10. 3agaumn.

71. Crpykrypa I10O. Pecypc.

72. Ctpykrypa I10. Kondurypanus.

73. IIpo6aema nporpammupoBanus TTJIK.

74. TIJIK kak KOHEYHBIM aBTOMAT.

75. CemeiicTBO s1361K0B MOK.

76. SI3p1k muHEHHBIX HHCTPYKIHA (IL).

77. CtpykrypupoBaHHblii TekcT (ST).

78. Penetinnie quarpammel (LD).

79. dynkumoHaneHbIe 6110K0BBIE Auarpammsl (FBD).
80. INocnenoBarenpuble pyHKITMOHANBHBIE cXeMBbI (SFC)

O0pasen OmJiera K IK3aMeHY.

T'PO3HEHCKUH IT'OCYHAPCTBEHHbBIH HE®TAHOH TEXHUYECKHUH YHUBEPCUTET

BUJIET Ne 1
Jucnunnmaa MukponponeccopHbsle CpeACTBa B QJIEKTPONPUBOIAX U TEXHOJOTHYECKUX
KOMILJIEKCax
WNuctntyT oSHepretnkn  crienuanbsHocTh_AHIL cemectp

1. WurepBan BpeMeHH.
2. Crpykrypa I10. Kondurypanus.

YTBEPX/AIO:
« » 20 T 3aB. kadenpoit ATIIII




Ta6mmma 5. [llkana oreHuBaHMs YPOBHS 3HAHHU MPU MTPHUEMe dK3aMeHa

Bann Yposennb Kpurtepun oueHnBaHus YPOBHSA OCBOCHUSA IMCUHMIIMHAPHBIX
OCBOCHHHA KOMIIETCHIMI 10CJIe M3YYeHHs Y4eOHOro MaTepuaJia
CryneHT IpaBWJIBHO OTBETUII HA TEOPETUYECKHE, IPAKTUUECKHUE U
5 MakcuMasnbHbII KOMILIEKCHBIE BOTIPOCHI OmiieTa. Ilokaszan oTinYHbIe 3HaHUS B
YPOBEHBb paMKax yCBOEHHOro ydueOHoro marepuana. OTBeTni1 Ha Bce
JIOTIOJIHUTEIIbHBIE BOIIPOCHI
CTyzaeHT OTBETUII Ha TEOPETUYECKHE, TPAKTUYECKUE U KOMILJIEKCHBIE
4 Cpennuii BOIPOCHI OmiieTa ¢ HeOOoIbIIUMU HeTouHOCTAMU. [Toka3zan xoporue
YPOBEHb 3HaHUS B paMKaX YCBOCHHOT0 yueOHOro marepuana. OTBeTHI Ha
OOJIBIIMHCTBO JONOJIHUTEIbHBIX BOIPOCOB
CTyzaeHT OTBETUII Ha TEOPETUUYECKHE, TPAKTUYECKUE U KOMILJIEKCHBIE
. BOIPOCHI OMJIeTa ¢ CyleCTBEHHbIMU HeTouHOCTsIMU. [Toka3zan
MuHuMabHbII
3 OBCHE YAOBJIETBOPUTENbHBIE 3HAHUS B PAMKAX YCBOCHHOIO
yp yuebHoro Matepuaia. [Ipu oTBeTax Ha JONOJIHUTENIBHBIE BOIPOCHI
ObLIO AOMYIIEHO MHOT'O HETOYHOCTEH.
ITpu oTBETE HAa TEOPETUUECKHE, IPAKTUUECKHE U KOMIUIEKCHbBIE
MuHUMaNbHBIN BOIIPOCHI OMJIETa CTYAEHT MPOJIEMOHCTPUPOBAI HEJOCTATOUHBIH
2 YPOBEHb HE ypoBeHb 3HaHui. [Ipy oTBeTax Ha AONOJIHUTEIbHBIE
JOCTUTHYT BOIIPOCHI OBLJIO JIOMYIIEHO MHOXECTBO HENPABUIIbHBIX

OTBCTOB.




CAMOCTOATEJBHASA PABOTA

[To nmaHHON IUCHMIUIMHE B KA4eCTBE CAMOCTOSITENLHOM pabOThI CTYIEHTOB IMPEIyCMOTPEHO
opopmienue gokiana. [Ipy 3TOM HCHOJHHUTENh MOXKET BBIOpPATh TEMy M3 MPEIOKEHHON
TEMAaTUKU. B OTHENBHBIX Cilydasx TeMa MOXXET ObITh M30paHa CTYJCHTOM BHE TEMAaTHYECKOTrO
CIIHCKa.

[Ipy TOATOTOBKE MAOKJIana CTYIEHTY NpPeABAPUTEIBHO CIEAYyeT Mon00paTh pa3IudHbIe
JUTEpaTypHble, NEPUOJNYECKHE, HOPMATHBHBbIE M JpPYru€ MCTOYHUKM U MaTepualsl,
cUCTeMaTH3Upys ¥ 0000111ast IPU 3TOM HYKHYIO HH(POPMAIIHIO TTO TEME.

Tabmnua 6.

z

Tembl 111 10K12/10B
OO011e MOHATHUS JIOTHYECKON CUCTEMBI YIIPABICHUS U aBTOMAaTHYECKOTIO
peryJaupoBaHus IPU aBTOMATU3ALUN TEXHOJOTHYECKUX ITPOLIECCOB.

Haznauenwne ABTOMATU3HWPOBAHHBIX CUCTCM YIIPABJICHUA B SHCPI'CTUKE.

ypOBHI/I CUCTCM dABTOMATU3HUPOBAHHOI'O YIIPABJIICHUS ITPCAIIPHUATHCM.
Bu bl obecneyeHnii U JKU3HEHHBINA HOUKJI aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA
TCXHOJIOTHYCCKUM MMPOLCCCOM.

VYpoBuu ynpasnenus npeanpustueM. Hwxnauit (monesoit) yposens ACY TII.

Cpennuii yposenb ACY TII

Bepxnuii yposens ACY TII

CereBoii yposenb ACY TII
IToneBeie el ACY TII
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Cxewmsl Bzaumogerictus ypoBHelt ACY TII. Otkpsitas cucrema. Crannapt OPC.

Kputepuu onenkun
Pernamentom BPC mnpemycmorpeno Bcero 15 0amuioB 3a camMOCTOSTEIBHYIO paboTy
CTYyJEHTA.

- 0 0a110B BBICTABJIAAETCS CTY/AEHTY, €CJIH MOJTOTOBICH HEKAUeCTBEHHBIN JTOKIAA: TeMa
HE pacKpbiTa, B W3JOKEHUM JOKJIaga OTCYTCTBYET 4YeTKas CTPYKTypa, JOTH4ecKas
MOCIIEA0BATEIHHOCTh, OTPAXKAIOIIAS CYIIIHOCTh PACKPHIBAEMBIX MMOHSATUH, TEOPUH, STBICHUIA.

- 1,2- 6a171 BHICTABJSETCSI CTY/AEHTY, €CJIM MTOJTOTOBJICH HEKAYeCTBEHHBIHN JOKIIA: TeMa
PacKpbITa, OJTHAKO B H3JIOKCHHUH JTOKJIAJIa OTCYTCTBYET YETKAs CTPYKTYpPa OTpaXKaromias CylHOCTh
PaCKpBIBA€MbIX MOHSATHI, TEOPUIA, SIBICHUM.

- 3,4 6aJ1U10B BBICTABJISIETCH CTYAEHTY, €CJIU MOATOTOBJIEH KaueCTBEHHBIN JOKIAI: TeMa
XOpOIIIO PacKphiTa, B M3JIOKEHHM JOKJIaga MPOCIEKHBACTCS YeTKas CTPYKTypa, JIOTMuYecKas
MOCIIEA0BATENbHOCTh, OTPaKAIONIasi CYIIHOCTh PACKPHIBAEMBIX MOHSITHMA, TEOPUMH, SBICHHIA.
OpaHako CTYJIEHT HE OCO3HAET CBSI3b JJAHHOTO TIOHATHS, TEOPUH, SIBIECHUS C IPYTUMH 00BEKTaMU
JTUCITUTUIAHBI.

- 5, 6 0a/1710B BBICTABJISIETCH CTYAEHTY, €CJIM IMOJITOTOBJIEH KAYECTBEHHBIN JTOKJIAJl: TEMa
XOpOIIIO PacKphITa, B HM3JIOKCHHH JOKJIaTa MPOCICKHBACTCS YETKas CTPYKTypa, JIOTHYSCKas
MIOCJIEIOBATEIbHOCTh, OTPAXAMasi CYIIHOCTh PACKPbIBAEMBIX MOHITHH, TEOpPUH, SBICHUU.
CTyieHT XOpoIlo aneummpyeT TepMHHaMHu Haykd. OJHAKO 3aTpyaHSAETCS OTBETHTh Ha
JIOTIOJTHATEILHBIE BOMPOCHI 110 TeME J0KIiana (2-3 Bompoca).

- 7,9 6a/J10B BBICTABJISIETCS CTYAEHTY, €CJIM MTOATOTOBJICH KaYeCTBEHHBIN JOKIA: TemMa
XOpOIIIO PACKphITa, B M3JIOKEHHH JOKIaJa MPOCISKHUBACTCA YETKas CTPYKTypa JIOTMUYecKas
MOCIIEA0BATEIHHOCTh, OTPAXKAIOMIAs CYIIHOCTh PACKPHIBAEMBIX MOHITHIA, TEOpUH, SIBICHUI.
CtyaeHT cBOOOJHO ameyuiipyeT TepMHUHAMHU Haykd. OHAKO Ha JOMOJHUTENIbHBIE BOIPOCHI 1O



Teme nokiaaa (1-2 Bompoca) OTBeYaeT TOIBKO ¢ IOMOIIBIO TPENoIaBaTersl.

-10-15 0an0B BBICTABJISIETCH CTYAEHTY, €CJIM TOATOTOBIICH KAa4eCTBCHHBIH JOKJIA] U
MpEe3CHTAMS: TeMa XOPOIIO PACKpPhITa, B W3JIOKEHUU JOKIAga TPOCIICKUBACTCS YETKas
CTPYKTypa JIOTUYECKas TIOCIEI0BATEIBHOCTh, OTPAKAIOIIAS CYIIIHOCTh PACKPHIBACMBIX MOHSATHUH,
Teopuid, sBireHUH. CTyIeHT CBOOOJHO ameuMpyeT TEPMUHAMHU HAYKH, JACMOHCTPUPYET
aBTOPCKYIO Mo3uIio. CrocoOeH OTBETHTh Ha JONOJHHUTEIBHBIC BOIIPOCHI IO TeMe JoKiana (4-5
BOIIPOCA).



Ilpunoscenue 1
KOMILIEKT 3AJJAHUM JJI51 BBINIOJTHEHHUSA JABOPATOPHBIX PABOT
Cemectp 7 (OPO u O3®0)

3aganue Nel. M3ydyeHue OCHOB NPOrpaMMHPOBAHHUS NMPOMBILIJIEHHOTO JOTHYECKOI0
koHTposuiepa OBEH I1JIK110.

Hean pa6oThl

O3HAaKOMHUTBCS C YCTPOMCTBOM M TEXHUYECKUMHU XapaKTEPUCTHKAMU IPOrpaMMHUPYEMOTO
koHtpouiepa OBEH IIJIK110, mpuoOpectd HaBBIKM HPOTPaMMHUPOBAHHUS C HPUMEHEHHEM
nporpammHuoro obecrieuenuss CoDeSys 2.3, u3y4uTh OCHOBHBIC (DYHKIIMH M OTIepaIiy.

Copnepxxanue padoTbl

a) MByunTp Ha3HaueHWe, TEXHUYECKHE XapaKTepucTuku KoHTposuiepa [IJIK110,
OCHOBHBIE Y3716l 1 BO3MOKHOCTH JJAOOPAaTOPHOTO CTEHA.

6) Wsyunts npuniumnel nporpammupoBanuss OBEH TTJIK110.

B) /Jloma mpu moaroroBke K pabote:

- BBIIIOJIHUTH CUHTE3 CUCTEMbI aBTOMAaTH3aI[1H, COTJIACHO BbIIaHHOMY BapHaHTY 3aJauu;

- COCTaBUTh IpOrpammy JUis BBOJA B KOHTPOJLIEP.

r) B mabGoparopuu:

- NPOMITH TECTUPOBAHUE 0 OCHOBAM IporpammupoBanus konTposuiepa [1JIK110;

- OCBOMTH rpaduueckyto cpeny nporpammuoro obdecreuenus CoDeSys 2.3;

- CKOH(UTYypUpOBaTH 000PYAOBAHNUE;

- Ha0OpaTh Ha KOMIIBIOTEPE MOATOTOBICHHYIO IPOrpaMMy, OTKOMITUINPOBATH €€ BBECTH
B KOHTpoJuiep. YOenuThcs B IPaBUILHOCTH PabOThl IPOrPaMMBI.

TpeboBanus Kk 0T4éTY

OTtuer JOMKEH COlepIKaTh:

— Ha3BaHUe J1abOPaTOPHOU pabOTHI;

— 11eJIb paboTHI;

— YCJIOBHSI 33/1a4¥ 110 BapHAHTY, IPUHATHIE 0003HAUYCHHUS [TEPEMEHHBIX, JIOTHYEeCKHE
(GYHKIUM J171S1 BBIXOJIHBIX M IPOMEKYTOUHBIX MIEPEMEHHBIX, TP HEOOXOAUMOCTH LIUKJIOTpaMMy
paboThl 000pyIOBaHHUS;

— jornyeckre QyHKIUH B aJpecax IporpaMMUpPyeMOro KOHTPOJLIEpa;

— IIporpamMmy JUisl peajln3allii CUCTEMBI YIIPABICHMUS;

— METOJMKY 3KCIEPUMEHTAIbHOMN MPOBEPKH PYHKIIMOHUPOBAHUS PEATU30BAHHON CUCTEMBI
YIPAaBIEHUS U Pe3yJbTaThl IPOBEPKHY;

— BBIBOJIBI T10 padoTe.

KonTpoJsbHBIE BOIPOCHI

1. Yto o3Ha4aeT TEPMUH «KOH(PUTYPUPOBAHUE TTPOCKTa»?

2. Yro o3HayaeT TepMHUH «target-(aiiia», riae u Kak OH UCIOJIb3YeTCs B IPOrpaMMHOIMA
cpene CoDeSys 2.3?

3. Uro Takoe 00bsABICHNE IEPEMEHHBIX, U KaK 3TO HCIIOJIb3YyeTCs IPU
POrpaMMHUPOBAHUN KOHTpoJIiepa’?

4. Moxwno nu B ITJIK110 peanuzoBats Taiimep ¢ ycraBkoii Bpemenu 0,07 c?

5. Ilpu xakux ycrnoBUsSIX Ha BbIXOJI€ TaiilMepoB KOHTpoIiepa opMupyercs curaai «0» u
cur”an «1»?

6. [Ilpu KakuX yCIOBHUSX Ha BBIXOJI€ CUETINKOB KOHTpOILIepa popMupyercs: curHai «0»
U curHan «1»?

7. UYto o3Hauaer co3nanue pyHKIHMoHaIbHOro Ooka (FB) mpu mporpaMMupoBanuu
KOHTpoJuiepa?

8. Uro o3nauvaeT co3nanue u oTkpbiTre pyHknuu (FC) mpu nporpaMMupoBaHin
KOHTpoJuiepa?

9. Kaxkxwue 0CHOBHBIC JIEMEHTHI BKJITFOUaeT JtabopatopHsiid crenn CAY-OBEH?

10. Kakumu 10CTOMHCTBaMU 00J1a1a€T MPOTrPaMMHUPYEMBbIil IOTHUECKUI KOHTPOILIEp
OBEH IJIK110?

11. B kadecTBe KakuxX yCTPOHCTB MOXKET MCIIOJIb30BaThcst KoHTposutep [IJIK110?



3ananue Ne2. U3ydyeHne TeXHMYECKMX XapAKTEPUCTUK U OCHOB MPOrpaMMHUPOBAHMS
nanesn oneparopa CII307

eab padoTbI

N3yunTh QyHKIIMOHAIBHBIE BO3MOXHOCTH NTaHenu oneparopa CI1307 u npruobpecTr HaBBIKK
ee MPOrpaMMMPOBAHUS /1711 aBTOMATU3ALUHU YIIPABJICHUS 3aJaHHBIM 00BEKTOM.

Coaepixanue padoTsbl

a) V3y4nuTh BO3MOXKHOCTH U OCOOCHHOCTH J1a00OPaTOPHOro CTEH .

0) I3yunTh Ha3HAUYECHUE U TEXHUUECKUE XapaKTepUCTHKH manenu oneparopa OBEH CII307.

B) M3yunTh NpUHLUIBI IPOrPAMMHUPOBAHUS [TAHEIU OIIepaTopa.

r) /loma, npu noAroToBke K paboTe, MOArOTOBUTH:

- KaKk MUHUMYM TpU KAapTHHKHM I[IPOIPaMMHMPYEMOro IIyJIbTa YINPaBJICHUS BUPTYaJIbHBIM
00BEKTOM 10 3aJaHHOMY BapuaHTy (BbIOOp peXuMma, py4HOE YIIpaBlCHHE,
aBTOMAaTHUYECKOE YIIPaBIICHUE);

- mporpammy mnsi kontpoiiepa OBEH IIJIK110 mns mpoBepku (GyHKIMOHMPOBAHUS
HOJrOTOBJIEHHOTO ITyJIbTa YIPABJIEHUS COBMECTHO C KOHTPOJUIEPOM.

n) B maboparopuu:

- 0CBOUTH rpaduyeckyro cpeay nporpammuoro obecneuenus «Konpuryparop CI1300»;

- ¢ momomp mporpammbl «Korduryparop CII300» na ITK HaOpaTh MOATrOTOBIICHHBIC
9KpaHbl NaHeJIN OepaTopa;

- 3amucaTh NPOEKT B MaMsITh ITaHEIH OIepaTopa;

- ckoHdurypuponatb koutposuiep OBEH IIJIK110 ans pabotst B cetn RS485;

- HabpaTbh Ha KOMIIBIOTEPE MOATOTOBIEHHYIO JIoMa IPOrpaMMy M OTKOMIIMJIMPOBATH €€;

- BBECTHU IPOrpaMMy B KOHTpOJUIEp U YOEAUTCS B IPABUILHOCTH €€ pabOThI;

- IpU COBMECTHOW paboTe maHenu ornepaTopa U IPOrpaMMHUPYEMOro KOHTpoJLIepa
POBEPUTH NPABUILHOCTh (PYHKLIIMOHUPOBAHMUS ITyJIbTa OIIEpaTopa;

- TOJTrOTOBUTH OTYET U C/IETaTh BHIBOJBI 1O padoOTeE.

TpeGoBanus k oT4éTy

OT4YeT OJKEH COAepKaTh:

a) 1enb paboThI;

0) onycaHye TEXHOJIOTUYECKOM 3a/Jaul IO BapUAHTY, KOH(QUTYPALMIO UK TEXHOJIOTHUECKYIO
CXeMy aBTOMAaTH3UPOBAaHHOTO 00BbEKTa, 0003HaUEHHE MEPEMEHHBIX, CO/IEPIKATENILHOE OIMCaHNe
dbopMUpOBaHUS JIOTMUECKUX (DYHKUIMH, JorM4Yeckue (yHKIHU, COOTBETCTBYIOIIME paldoTe
00BEKTa C Y4ETOM PYYHOI'O M aBTOMAaTHYECKOT0 PEKUMOB PadOTHI;

B) (hu3MuUecKue ¥ CUMBOJIbHBIE a/ipeca MEePEMEHHbIX, OTPEJIaKTHUPOBAHHbIE U MPOBEPEHHBIE
nporpammsl uist IIJIK110 n nanenu oneparopa CI1270 ¢ koMMEHTapusIMU K HUM;

I') PUCYHKH C SKPaHOB IIPOrpPaMMHUPYEMOT0 MyJIbTa U KOMMEHTapUU K HUM;

1) OTUCAaHWE METOJMKH M HKCIEPUMEHTAIbHOW NPOBEPKU PAOOTOCIIOCOOHOCTH CHUCTEMBbI
aBTOMAaTHU3aIlMK B aBTOMaTHYECKOM M PyYHOM pexUMax;

€) BBIBOJBI IO paboTe.

KonTpoJsbHbIe Bonpockl

1. KakoBo Ha3HaueHHe MaHeTu onepaTopa?

Kaxkue pexxumbl pabOTHI €CTh Y TTaHeu oreparopa?

. Kax ocymiectBisiercst mepexo/1 OT OJHON KapTUHKH K APYTOMH, €CJIU IyJIbT BKJIIOYAET B ce0s
HECKOJIbKO KapTUHOK?

. Kak oGecnieunBaercs agpecaryisi 3JIeMEHTOB IPOTPaMMHUPYEMOT0 MyJIbTa yIpaBIeHUs?

Kakoii 00beKT Ha3bIBAETCsI BUPTYyaJIbHBIM?

6. Uem omnmuaercs mporpamma IIJIK mis ympaBineHHs OTHUM M TeM K€ OOBEKTOM IpH
MCIIOJIb30BaHUU MPOTPaMMHUPYEMOI0 MyJIbTa U MPHU HUCIOJIb30BAaHUU OOBIYHOTO IMYJIbTA C
peasbHBIMU KHOIIKaMH, TyMOJIepaMu | T.11.7

7. KakoBo HazHauenwue Omoka YIIK B anmapatHoii yactu 1abopaTopHOro cTeHaa?

8. Kak opranuzoBan oOMeH uH(popManmend MeXIy BHPTYalIbHbBIM OOBEKTOM U
IIPOrpaMMUPYEMBIM KOHTPOJIIIEPOM?
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3ananue JI»3. U3yueHue TeXHMYECKHX XaPAKTEPUCTHK U OCHOB NMPOrpaMMHUPOBAHMS
nporpammupyemoro peje OBEH I1P114

Hean pa6oTsl

O3HAaKOMHUTBHCS C YCTPOMCTBOM M TEXHUYECKUMHU XapaKTEPUCTHKAMHU IPOrpaMMHUpPYEMOTo
pene OBEH IIP114, nmpuobpect HaBBIKM MPOTPaMMHUPOBAHUS B CIICHUATM3MPOBAHHON cpere
nporpammupoBanus Owen Logic, u3yduTh OCHOBHbIC PYHKIMH U OTIEPAIUH.

Coaepxxanue padoTbl

a) MByunTh Ha3HaUYCHHE, TEXHUYECKUE XapaKTePUCTUKH MporpamMmmupyemoro peiae OBEH
[TP114, ocHOBHBIE Y3JIBI H BO3MOXHOCTH JJA0OPATOPHOTO CTEH/A.

0) MW3yuuth cuctemy KoMaH[ ¥ IpUHIUIBI TporpammupoBanus OBEH T1P114,

B) /Jloma mpu moaroroBke k pabote:

- BBIMIOJIHUTH CUHTE3 CUCTEMbI aBTOMATH3aI[MH COTJIACHO BApUAHTY 3a]1a4H;

- COCTaBUTb IIPOrpaMMy JAJIsl BBOZA B IPOTPAMMHUPYEMOE pEJIE.

r) B maboparopuu:

- IPOWUTH TECTUPOBaHUE 110 OcHOBaM nporpammupoBanust OBEH 11P114;

- OCBOMTH BH3YaJIbHYIO Cpely mporpammupoBanus Owen Logic

- CKOH(HUTYpUPOBaATh 000PY/I0BAHNUE;

- HabpaTh Ha KOMIBIOTEPE MOATOTOBIEHHYIO MPOTrpaMMy, OTKOMITUIIMPOBAThH €€ U BBECTH B
nporpammupyemoe pene. IIpoBepuTh paboOTOCIIOCOOHOCTH M MPABHIBHOCTH BBIMOJTHEHUS
POTPaMMBIL.

TpebGoBanus k oTUéTY

OT4er AOMKEH CONePKaTh:

a) 1eyb paboThI;

0) ycioBHsl 3aJauyd 1O BapUAHTY, HPHUHATHIE OOO3HAYEHUS IEPEMEHHBIX, JIOTHYECKHE
(GYHKIMU JUTS BBIXOJHBIX U MMPOMEXKYTOUYHBIX MEPEMEHHBIX, IPU HEOOXOJUMOCTH IIHKJIOTPaMMy
paboTsl 000pYAOBaHUS;

B) Jiorndeckue QyHKIMU B ajipecax mporpammupyemoro pene [1P114;

r) mporpammy Ui pealu3alii CUCTeMbI yrpaBienus Ha pene [1P114;

1) METOJIUKY SKCIIEpUMEHTAIbHON MPOBEPKU (PYHKIIMOHUPOBAHUS PEATM30BaHHON CHCTEMBI
YIOpaBIeHUs U pPe3yibTaThl IPOBEPKH;

€) BBIBOJBI IO paboTe.

KonTpoJsbHbIe BONPOCHI
KaxkoBo otnmuune BxonoB 19... 112 ot Bxomos 11... 187
Kak ocymectBisiercst BBIOOp HE0OOXOAMMOTO TUIIA TPOrPaMMHUPYEMOTo pesne?

Kak peanu3syroTcst BXOAHbBIE U BBIXOJHBIE TIEPEMEHHBIE?

Kakue tumsl TaiiMepoB TOCTYIHBI JUIS IPOTPAMMUPOBAHHUS?

Kaxk B monp3oBarensckoi mporpamme peaiusyercs Taimep?

Kakue THIbI CUeTYUKOB JOCTYIHBI U1 TPOTPAMMHUPOBAHUS?

Kak B monp30BaTensCcKkoi mporpaMmMe peain3yeTcsi CUéTUuK?

Kak B monp30BaTenbCcKoi mporpaMMe peann3yercsi cCaMonoIXBaT B ypaBHeHusx tumna Q1

= (I1 + Q1)*I2?

9. Kak B onp30BaTenbCKON NporpaMme peajin3yercsl aHaJIOrOBbI KoMIiapaTtop?
KakoBo Ha3zHaueHHe MOTEHIIMOMETpa Ha JIMLIEBOM MAaHETU MOAYJS MPOrpaMMHUpPYEMOro
pene?
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3ananue Ne4. UzydeHnne TeXHMYECKHX XapPAKTEPUCTUK U OCIION MPOrPaMMHPOBAHUSA
npeodpa3osarens yactorsl [IYB101

Hean pa6oTsl

O3HAaKOMHUTBHCSA C YCTPOMCTBOM M TEXHMUYECKHMHU XapaKTEPUCTHKaAMHU IpeoOpazoBaTelis
gacrorsl OBEH ITYB101. M3yunth OCHOBBI HAcCTpOMKH, CIIOCOOBI YIPABJIEHUS U KOHTPOJIS
napametposn [14.

Coaepxxanue padoTbl

a) Jloma, mpu MoaroToBKe K paboTe, HEOOXO0UMO:

U3yYnTh Ha3HAYCHHE, TEXHUYECKUE XapaKTepUCTHKH mpeoOpazoBatens yactorsl OBEH
ITYB101, ocHOBHBIE Y3716l U BO3MOKHOCTH J1aOOPaTOPHOTO CTEH/IA;

U3yYUTh BO3MOXKHBIE PEKUMBI PabOTHI YCTPOWCTBA, €T0 BO3MOKHOCTH, OCHOBHBIE U
JIOTIOTHUTEIIbHBIC (QYHKIIH;

U3yYUTh IPUHLUIIBI HACTPOHKHU MpeoOpazoBaTess YaCTOTHI;

COCTaBUTH MOCIIEA0BATEIHLHOCTh, B KOTOPOW OYJET BECTHUCh HACTPOIlKa yCTPOUCTBA;
HOJATOTOBUTH CXEMY JUIsl IPOBEPKH NPABUIIBHOCTH PELICHUS 3a/1a4H.

0) B maGoparopuu:

MPOUTH TECTUPOBAHUE IO (PYHKIIMOHAIBHBIM BO3MOXHOCTSM, pEXHMaM pPabOTHl H
OCHOBaM HacTpoikH npeodpazopatens yactorel OBEH ITYB101;
HaCTPOUTH MPE0OPa30BaTEIb YACTOTHI B COOTBETCTBUHU C BBIJAHHBIM 3aJaHUEM;
coOpath cxemy, UCTOJIb3YsI HMUTATOP IyJIbTa ONepaTopa Uil Ipyroe 000pya0BaHUE;
MIPOBEPUTH NMPABWIILHOCTH BHITIOJIHEHUSI ITOCTABJICHHOM 3a]1a4H;

MOATOTOBUTH OTYET U CAENaTh BBIBOJBI IO paboTe.

IHopsinok BbINOJIHEHHS JJA00OPATOPHOI PadoThI.
B cooTrBercTBHU C 3a1aHUCM, MMOJYYCHHBIM OT HpCHIOAaBaTCiAd, H€06XO[[I/IMO BBITIOJTHUTH
CIeyIOIINe JCHCTBUS:

CBECTH B TaOJMIly Bce KOH(UIYpUpyEMbIE€ MapaMeTpbl C TpeOYEeMbIMH 3HAYEHUSIMU U
pa3paboTaTh (PYHKIMOHAIBHYIO CXEMY MOAKIIOYESHHUS;

CKOHGUTYpHpOBaTh MpeoOpa3oBaTeslb YacTOThl Ha 3aJaHHBIA pEeXUM pabOThl C
yIpaBJI€HUEM OT KHOIIOYHOH MMaHeNIn WM BHEITHUX TyMOJIEepOB;

nepeBecTy mpeodpazoBareilb YaCTOThl B padounii pexum. OcylecTBUTh TPOOHBIA MyCK
CHCTEMBI U OIIPOOOBaTh yIpaBIeHUE OT KHOMOYHOMN MaHEeNIN U BHEITHUX TyMOJIEpOB;

- MPOBEPUTH PABUIBHOCTH (DYHKIIMOHUPOBAHUSI TPE0Opa30BaTesl YaCTOThI (COOTBETCTBUE
3aJaHHOMY pexumy). Habmoaate 3a ero nmapamerpamu.

OT1uéT no padorte

OTtuer J0mKEH CONepKaTh:

a) 1enb paboThl;

0) mocnenoBaTEeIbHOCTh HACTPOMKH Mpeodpa3zoBaTess YaCTOTHI;

B) METOJMKY 3KCIEepUMEHTAIbHOMN npoBepkH padoTsl [1Y;

T) BBIBOJBI 1O pabore.



3ananme Ne5. Peanuzanmst paboThl peBepcMBHOro myckarens Ha koHTposuiepe [IJIK 110
(CODESYS)

1. Co3math KOMMYTAIIMOHHYIO ITPOTPaMMY JIJIsl TPUHITUITHATBHOM YJIEKTPUICCKON CXeMBbI PaOOThI
AIIEKTPUYECKOTO JIBUTATENS B IPSIMOM M OOpaTHOM HAIPABJICHUU.

2. Cozmarp Bm3yanumzamuio (rpaduueckuii  wHTEpdeic) paboThl  3IEKTPOJBUTATEIIS.
CoimutupoBats Bpatienue asurarens, knonku BIIEPEJ], HA3A/I, rermoBoe pene (KK).

3. IToaroToBUTH OTYET IO IUIAHY:

- 1enb paboThI;

- ONMCaHWE MPUHIUITHATIBLHOMN JIEKTPUUECKON CXEMbI PaOOTHI JIEKTPOABUTATEIIS.
[TocnenoBaTenbHOCTh ACUCTBHIA ITyCKa JIBUTATEINS B IPSMOM U 0OpaTHOM HAMPABICHUH U TIPH
neperpyske J/1;

- MOApPOOHOE MOIIAroBOE CIOBECHOE ONMMCAHNE KOMMYTAIlMOHHOM MpOorpaMMbl (BCeX
AJIEMEHTOB, KOHTAKTOB KaTYIIEK pelie);

- OMKCaHHE BU3YyaIM3aIMH U UCIIONIb3YeMbIX Aiisi aToro POU. biok cxema. Anroputm
MOCTPOCHUS BU3YyaIH3aIUH;

- BBIBOJ (HE MEHEE TPEX).

3aganue Ne6. Peanuzanus pabotsl ABP Ha konTponnepe [TJIK 110 (CODESYS)
1. Co3aTh KOMMYTAIIMOHHYIO IPOrpaMMy TSl IPUHITUITHATEHOM AMEKTPUYECKOM CXeMbl pabOThI
ABP nByXCTOpOHHETO ACUCTBUSI.
2. Co3pate Bu3yanm3anuto padbotsr ABP.
3. IToaAroTOBUTH OTYET IO MJIAHY:

- 1eJb paboThI;

- TpeOOoBaHMs K CXeMaM aBTOMATHUKH BKIIOUeHUs pe3epsa CB;

- npuHuun aercteus ABP;

- 10JipoOHOE IOIIaroBO€ ONKUCAaHNE KOMMYTAllMOHHON POrpaMMbl (KOHTAKTOB KaTyIIeK
pene, TaiiMepoB);

- OIHKCaHue BU3yalln3aluu. biok cxema. ANTrOpUTM MOCTPOEHUS BU3yaIU3allUU;

- BbIBOJIBL. [IpenmymiectBa peanusanuu ABP Ha koHTposuiepax no cpaBHeHuto ¢ ABP Ha
PENEHHON JIOTUKE U T.II.

3aganue Ne/. Peanuzauus padorst AYP na [TJIK
1. Co31aTh KOMMYTAIMOHHYIO MTPOTPAMMY ISl IPHHIMTHAIBHON SIIEKTPHYECKON CXEMBI paOdOTHI
onHoi ouepean AUP
2. Co3nath Buszyanuzanuio padboter AYP.
3. IloAroTOBUTH OTUET IO TUIAHY:
- 1enb paboThl;
- omnucaHue npuHImna pabotsl AYP 1 aneKTpruecKoil CXeMbl;
- OIMCaHMe BU3yalHu3aIiu. bIok cxema. AJTOPUTM MTOCTPOSHUS BH3YaIH3aIlNH;
- BBIBOJIBL.

3aganue Ne8. Peanmsanus aBTOMaTH4eCKOTO BKITIOYCHHUSI YCTPOWCTB KOMIICHCAITMH PEaKTUBHON
MOIIHOCTH

1. Co3iaTh KOMMYTAIIMOHHYIO IPOTPAMMY JUTS TPUHLIMITHATILHON
AIIEKTPUUYECKON CXEMBbI OJTHOCTYIIEHYATOTO yIpaBlIeHUs] KOHACHCATOPHOM
YCTaHOBKOM.

2. Co3natp Buzyanu3anuio padotsr KPM.



3. IloAroTOBUTH OTYET MO IJIAHY:
- 1eJb paboThI;
- OMHCAaHWE MPUHIIUIA PA0OTHI CHCTEMbI aBTOMATHYECKOTO
- ynpasieHus KPM u 351eKTpuyecKkoil CXembl;
- ONHMCaHue BU3yalin3aluu. bjok cxema. AJITOPUTM MTOCTPOCHUS BU3YAIH3alIUU;
- BBIBOJIBL.



PEIJIAMEHT
0A/JIbHO-PEITUHTOBOM CHCTEMbI OLIEHKHU Y4eOHOM 1esiTeJIbHOCTH CTYJAeHTa

Jucuumninza MUKpONpoLIECCOPHBIE CPEACTBA B AICKTPONPUBOIAX U TEXHOJIOTMYECKUX KOMILIEKCAX
Kadenpa DIEKTPOTEXHUKA U AICKTPOIPUBOJL
I'pynna (I'pynner) ~ AHIT  WHcTuTyT 2HEpreTuku  Yu.roa_ Cemectp
CocraBuTenb (BeIyIIHHA MPeroaaBaTeb) [lyxwun B.B. PykoB. npakr. (120.) 3aHsITHI [lyxwuH B.B.
Ammecmau,. Makcum-oe
Buo oesmenvnocmu Buowt pabom, noonexcaujue oyenxe
nepuoo K0J1-60 0a/17108
. Jlabopatopubie pabotsl (1s pabora — 4 Gamna, 2s pabota — 4 Oamna, 35
Texywuti konmpons 15
pabota — 4 6aina, 45 padbota — 4 Gana)
1 Pyb6esxcnas ammecmayus [TuceMeHHast KOHTPOJIbHAS paboTa 20
Ilocewaemocmo 5
. JlaGoparopHble pabotsl (151 pabora — 4 Gamna, 25 pabora — 4 Gamna, 35
Texywuii Konmpoao 15
pabota — 4 6ana, 45 padbota — 4 Gaia)
2 Pyb6escnas ammecmayus [TucemMeHHast KOHTpPOJIbHAS paboTa 20
Iocewaemocmo 10
3 CamocrosiTenbHas pabora Jloxnan, mpe3eHTarus. 15
BCEI'O 100
4 VYuactue u gokian Ha KoH(pepeHuuu. PesynpTaT mo HacTpolike u
Teopueckas paboma 8 A (epenn M P 20
KOH(UTYPUPOBAHUIO CTEH/IOB.

3aeedyrouguii Kagheopoi Pocnuce Jlama




