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ITACIIOPT

®OHJIA OHEHOYHBIX CPEJACTB IO YYEFHOM TUCIATIJINHE

Muxponpoueccopmuie cpedcmea 8 DJIEKMPONPUBOOAX U MEXHOL0SUYECKUX KOMNIEKCAX

Tab6numa 1.
Ne Kon
Koutposanpyembie TeMbl . HanmenoBanue
n/ KOHTPOJIUPYeMOi
AUCHMILTUHBI OLIEHOYHOI0 CpeACTBA
n KOMIIETeHIIM U
Jlaboparopnast pabota
CrannapTHbIe KOMIOHEHTBI OIIK-2, OIIK-3 parop P
DK3aMeH
JlaGopartopnast pabota
2 | IIporpaMMupyeMBble KOHTPOJIIEPHI. OIIK-2, OIIK-3
porp Py P P DK3aMeH
Hucr HTBI TOpHas T
3 CTpyMe OITK-2, OIK-3 JlaGoparopnast pabota
IPOrpaMMHUPOBAHMSL. DK3aMeH
TOpHAas T
4 JlaHHbIE ¥ IEpEMEHHEIE. OIIK-2, OTIK-3 Jlabopatopuas pabora
DK3aMeH
KomnioHeHTHI opranu3anun TOpHAas T
5 OMITIOHE opraHu3ail OITK-2, OTTK-3 JlaGopartopnast pabota
nporpamMm (POU) . DK3aMeH
TPYKTypa MPOrpaMMHOT! TOpHAas T
6 CrtpykTypa nporpa oro OITK-2, OTTK-3 JlaGopartopHnast pabota
ob6ecnieuenus [1JIK. DK3aMeH
. Jlaboparopnast pabota
7 CemeiicTBo s361K0B MK OIIK-2, OTIK-3 patoprias p
DK3aMeH
INEPEYEHDb OHEHOYHBIX CPEACTB
TaOnuma 2.
Ne | HammeHoBaHue Kparkas xapakrepucTuka IIpeacraBienue
N/ | OLEHOYHOro OLIEHOYHOT0 CPe/ICTBA OLIEHOYHOT0 CPeJCTBA
cpeacTBa B doHae
CpencTBo, NO3BOJISIONIEE OLICHUTh YMEHUE U
BJIaJieHHEe 00y4arouierocs u3jaararb CyTh
MIOCTABJIEHHOM 3a7a4u, CAMOCTOSITEIILHO Tembl 1a00paTOPHBIX
Jlabopamophasn
1 SGoma IPUMEHSITh CTAaHAAPTHBIE METO/IbI PEIICHHUS paboT u TpeboBaHuUs
p MOCTABJIEHHOM 3aJa4i C UCIIOJIb30BAHUEM K UX 3allHUTE.
uMerolIeics n1abopaTopHoit 6a3bl, IPOBOJUTH
aHaJIU3 MOJYYEHHOTO pe3ysabTara paboThI.
[IponykT camocTosITeNnbHOM PaboThI
oOyuarolierocs, NpeaCTaBIAIMUNA co0oil ero
nyOJIMYHOE BBICTYIIJICHHUE 110 JOBEICHHIO 10
2 Hoxknao Y yn JIOBCA a TeMbl 10KI1aI0B
ayJIUTOPUU PE3yNIbTaTOB y4eOHO-
MPAKTHYECKOH, y4eOHO-HCCIIeI0BATEIHCKOM
WJIM HAyYHOU TEMBI
3 Ox3amen Hrorosas ¢opMa OLeHKH 3HAaHUH Bonpockl k sk3ameny




3AJJIAHUS VIS BBINTOJIHEHUSA JIABOPATOPHBIX PABOT
Cemectp 7 (O®O, O3P0), cemectp 9 (3P0O)

3aganue Nel. Mzyuenne 0CHOB MPOrpaMMHUPOBAHUS TPOMBIIIIEHHOTO JIOTHYECKOTO KOHTPOJLIEpa
OBEH IIJIK110.
3aganme Ne2. V3ydyeHue TEXHHMUYECKUX XapaKTEPUCTUK M OCHOB IPOTrPaMMHUPOBAHMS MAaHEIH
oneparopa OBEH CII307.
3aganme Ne3. l3yueHue TEXHHYECKHX XapaKTEPUCTUK ¥ OCHOB
npeoOpaszoBarens yactorel [ITUB101.
3aganme Ned. JI3ydeHue TEXHMUECKHMX XapaKTEPUCTUK M OCHOB IPOTPaMMHPOBAHHUS,
nporpamMmmupyemoro peiue [1P114.
3aganme Ne5. Peanmuzamust paGoTel peBepcMBHOrO Tmyckarens Ha KoHTposutepe IIJIK 110
(CODESYYS)
3aganue Ne6. Peanmzanms padorer ABP Ha xonTposmepe ITJIK 110 (CODESYS)

3aganue Ne/. Peanuzauus padotst AP na ITJIK

IIPOrpaMMHUPOBAHUS

3aganue Ne8. Peanmsanus aBTOMaTH4eCcKOTO BKIFOYCHHUST YCTPOWCTB KOMIICHCAIIMU PEAKTUBHON
MOIIIHOCTH

Kputepuu ounenku 3HaHuii Ha 3ammTe JadoparopHoii padorsl (OPO):
Kaxnas naGoparopHast paGoTa oOLIEHHMBAaeTCS OTAEIBHO U 32 HEE MOXHO TMOJY4YHTb
MakcuMyM 4 — Gaia.

Tabmuna 3. [1Ikana 1 KpUTEpUH OIICHUBAHUS YPOBHS OCBOCHUS IUCIUTUTMHAPHBIX YacTei
KOMIIETEHIIUH, MPHOOpEeTaeMbIX MPHU BHIIOJHEHUH JTAOOPATOPHBIX padoT.

Bawt YpoBennb Kpurepun onieHuBaHHMs YPOBHSI OCBOEHHS THCHUILIUHAPHBIX
OCBOEHH KOMIIeTEeHIHil IocJie n3yueHHusl yueOHOro MaTepuaJa
CryzeHT npaBWJIBHO BBIMOJHUT 331aHue. [lokazan oTnnyHbie
. BJIa/ICHUS HAaBbIKAMU IPUMEHEHUS OJTyYeHHbIX 3HAaHUH U
MakcumanbHbIi .
4 yPOBEHD YMEHUH TP peleHrun MpoeCCHOHAIBHBIX 3a7]a4 B paMKax
YCBOEGHHOTO yyeOHoro Matepuaina. OTBETUII Ha Bce
JIOTIOJTHUTEJIbHbIE BOMPOCHI HA 3aIIUTE.
CTyzeHT BBIOJIHII 3aJJaHUE C HEOOJIbIIMMU HETOYHOCTSAMHU.
[Tokazan xopoiiue BiaJieHUs: HaBbIKaMU MPUMEHEHUS
3 Cpenuunit MOJYYECHHBIX 3HAHUM U YMEHUH MPU PEIICHUN
yYpOBEHb npodeccuoHanbHBIX 33724 B paMKaxX YCBOGHHOTO y4eOHOTO
matepuaina. OTBeTHI Ha OOJBIIMHCTBO TOTOJHUTEIbHBIX
BOIIPOCOB HA 3aIllUTE
CTyzeHT BBINIOTHUII 33JJaHUE C CYIIECTBEHHBIMUA HETOYHOCTSMU.
[Tokazan ynoBieTBOPUTEIHHOE BIIaICHUE HABBIKAMU
5 MuHuManbHbIN MPUMEHEHHUS MOJTyYeHHBIX 3HAHUI ¥ YMEHHI NPU pEIIeHUN
YpOBEHb npodeccnoHanbHBIX 33724 B paMKaX YCBOGHHOTO y4eOHOTO
matepuana. [Ipu oTBeTax Ha JOMOIHUTENBHBIE BOIIPOCHI HA
3amuTe ObUIO TOMYIIEHO MHOTO HETOUYHOCTEH
[Ipu BBIMONIHEHNU 3aJJaHKsI CTYIEHT POJEMOHCTPUPOBAI
MuHuManbHBI | HEJOCTATOYHBIM YPOBEHB BIA/ICHUS YMEHUSMU U HaBBIKAMH TIPU
1 YPOBEHb HE pelieHny npodeCCHOHANBHBIX 33124 B PaMKaX YCBOEHHOTO
JOCTUTHYT yuebHoro marepuana. [Ipu oTBeTax Ha JOMOJIHUTEIbHBIE
BONPOCHI HA 3alIUTE OBIJIO JOMYIIEHO MHOKECTBO HETOUHOCTEH
0 OtcyrcTBYeT JlaboparopHas paboTa He BHITIOJTHEHA U HE 3alIHIIeHA




OuneHo4HbIE cpeCcTBa
Bomnpocs! k aTtTecranusam
Bonpocs! k nepBoii pyoe:kHOH aTTecTalHu

Omnepatopsl u QyHKIHH.

ApupmeTnueckre onepaTopesl.

Omneparopbl OUTOBOTO CIIBUTA.

Jlormueckue OUTOBBIE OTIEPATOPHI.
Omnepatopsl BHIOOpa U OrpaHUYCHHUSL.
OrnepaTopbl CpaBHEHUSL.

Maremarnueckue QyHKIUH.

CrpoxoBble QyHKIIHH.

CrannapTHbie PYHKIIMOHAIBHBIE OJIOKH.

10. Tatimepsr.

11. Tpurrepsil.

12. JIeTeKTOpBI UMITYJIBCOB.

13. CueTunkw.

14. Pacumpennble OMOIMOTEUHbIE KOMIIOHEHTHI.
15. TIoOUTOBBII AOCTYII K IIEJTBIM.

16. T'mctepesuc. [ToporoBerii curHanM3aTop.

17. OrpannyeHue CKOpOCTH U3MEHEHHS CUTHAIA.
18. MHTepmonsnus 3aBUCUIMOCTEH.

19. ludpdepennmpoBanue. MHTErpHpOBaHHE.

20. T[T I-perynsarop.

21. Onpenenenue [TJIK.

22. Bxonsr-erxoasl [TJIK.

23. PexxuM peasibHOTO BPEeMEHH.

24. Orpaanuenns Ha mpuMmenenue [1JIK.

25. Ycnous padotsr [1JIK.

26. Unrerpamus [TJIK B cucteMy yrpaBiaeHUs: MPEANPUITHEM.
27. JIoCTyITHOCTh TPOrPaMMHUPOBAHHSL.

28. IIporpammusrii TTJIK.

29. Pa6ounii kit TTJIK.

30. Bpems peakmuu TTJIK.

31. Ycrpoiictso ITJIK.

32. CucteMHOE U MPUKIATHOE IPOrPaMMHOE 0OecIieYeHUE.
33. KoHTpoJ1b BpeMeHH paboyero 1muKia.

34. NuctpymenTsl nporpammuposanus [1JIK.
35. Kommuiekcnl npoektupoBanus MOK 61131-3.
36. MucTpyMeHThI KoMIuiekcoB porpammupoBanus [TJIK.
37. BcTpoeHHBIE peIaKTOPBHI.

38. TekcToBbIE pelaKTOPBHI.

39. I'padmueckue pesakTopsl.

40. CpencTBa OTIAOKH.

41. CpeacrtBa ynpaBieHHs IPOEKTOM.

42. Kommiekc CoDeSys.

43. Crpoenue xomiiekca CoDeSys

44. Tumns! JaHHBIX.

CoNooR~LWNE



OGpasen Ouiera Kk 1-oii pyGexkHOi aTTeCTalHH. 5 5
I'PO3HEHCKHUHU I'OCYJJAPCTBEHHbIN HEQTAHOW TEXHUYECKUHW YHUBEPCUTET

BUMJIET Ne 1
1-a pyOexnas aTrecTanus
JucuunanHa MUKPOIIPOLECCOPHBIE CPEJICTBA B DJIEKTPONPUBOIAX U TEXHOJOTUYECKUX
KOMILIEKCax
Wuctutyr _sHepreruku  cnenuanbHocTh_AHIL cemectp 7

1. Apudmernyeckue onepaTopsl.
2. Bpewms peaxmun [TJIK.

YTBEPX/IAIO:
« » 20 1. Houent Hlyxun B.B.

Bomnpocs! ko BTOpoii py0e:kHOMH aTTecTALMM:
1. DnemeHTapHBIC THITBI TJAHHBIX.

2. llenounciaeHHBIC THIIHL.

3. Jlormueckuit THII.

4. JlefiCTBUTEIbHBIC THIIBI.

5. HHTtepBan BpeMeHHU.

6. Bpewms cyrok u nata.

7. Crtpoxku.

8. HWepapxus sneMeHTapHbIX TUIIOB.

9. Tlonp3oBaTeNbCKHUE TUIBI TAHHBIX.

10. MaccuBbl.

11. CtpykTypsl.

12. Tlepeuncnenusi.

13. OrpannyeHue auamna3oHa.

14. IlceBIOHUMBI TUIIOB.

15. Cnenuduxa peanuzarnuu Tunos gaHabpix CoDeSys.
16. Unentudukaropsl.

17. Pactipenienenuie naMaTy NEpPeMEHHBIX.

18. Ilpsmas aapecanus.

19. TlopaspsHas agpecarms.

20. IIpeobOpazoBaHus THIIOB.

21. ToHKOCTH BBIYMCIICHUH.

22. Onpenenenue KoMnoHeHTa. OyHKINH.

23. Onpenenenue komnonenTa OyHKIIMOHATBHBIE OJIOKU
24. Onpenenenue komnoHeHTa [Iporpammsi.

25. Kommnonents! B CoDeSys.

26. Ctpykrypa I10. 3agaun.

27. Crpykrypa I10. Pecypc.

28. Ctpykrypa I10. Kondurypanus.

29. [Ipo6nema nporpammupoBanus [TJIK.

30. TIJIK xak KOHEYHBIH aBTOMAT.

31. CemeiicTtBo s1361K0B MOK.

32. SI3bIk muHEWHBIX HHCTPYKIMHA (IL).

33. CrpykrypupoBaHHbIii TeKCT (ST).

34. Peneiinbie nuarpammsl (LD).

35. dynkimoHanbHbIe 010K0BBIE quarpammsl (FBD).
36. [TocnenoBatenbHble QyHKIIMOHANBbHBIE cxeMbl (SFC)



OGpasen Ouiera Ko 2-0if pyde:kHOii aTTeCTALMH. 5 5
I'PO3HEHCKHUHU I'OCYJJAPCTBEHHbIN HEQTAHOW TEXHUYECKUHW YHUBEPCUTET

BUMJIET Ne 1
2-51 py0e:kHas aTTecTanus
Jucuunnmaa MUKponpoueccopHsle CpeACTBa B MICKTPONPUBOIAX U TEXHOJOTMYECKUX
KOMILIEKCax
Wuctutyr _sHepreruku  cnenuanbHocTh_AHIL cemectp 7

1. HWurepBas BpeMeHH.
2. Crpykrypa I10. Kondurypanusi.

YTBEPX/IAIO:
« » 20 1. Houent Ulyxun B.B.

Kputepuu onenku (B paMkax TeKylieil arTecTanumn)

B cootBeTcTBMM ¢ TIONIO)KEHHWEM O OaJTbHO-PEHTHHTOBOW CHUCTEME OIICHKH YydeOHOU
nesitenbHOCTH ctyneHTa [THTY, pacnpenenenue 0amioB 1mo BUAaM CEMECTPOBBIX OTYETHOCTEH
OCYIIIECTBJISIETCS CIICAYIOINUM 00pa3oMm:

Tabmuna 4.
Buovt omuemnocmeii bannvi(max)
Oyenxa Ammecmayuu 1 amm 2 amm Bcezo
oesmenvrocmy | TEKYIIHNA KOHTPOJIb 15 15 30
cmyoenma 6 PyGexxHbIN KOHTPOJIH 20 20 40
npoyecce CamocrostensHas padbora 15 15
(00016315227;06) [TocemaemocTs 5 10 15
HUTOI'O 100

Kpurepun olleHKH 0TBETOB Ha TeOpeTHYeCKHe BONPOCHI:
Kputepuu ounenku (B pamkax 1i u 2i Tekymiel aTTecTaun)

Pernamentom BPC I'THTY npexycmorpeno 15 6amioB 3a Tekymiyro arTectaruio. Kpurepun
OIICHKH Pa3pabOTaHbl, UCXO W3 pa3JiesieHus OalioB: 3a TEKYILYIO aTTecTalnuio 7 OanioB 3a
OCBOCHHE TEOPETHYECKUX BOMPOCOB AMCLUMIUIMHBI, 8§ OajsIoB — 32 OCBOCHHE JaOOPATOPHBIX
3aJIaHUH.

Kputepun oneHKH O0TBeTOB Ha TeOPeTHYECKHMH BONPOC K NMEPBOl M BTOPOM TeKyLIeH

aTTecTAllUN:

- 0 0a/uI0B BBICTABJISETCA CTYAEHTY, €CJIM JaH HENOJHBII OTBET, MPEACTABIAIOUINA co00it
pa3po3HEHHbIE 3HAHMUSA IO TEME BOIPOCa C CYIIECTBEHHBIMU OLIMOKaMU B OIpeesICHUSX.
[TpucyrcTBYIOT (DparMeHTapHOCTb, HEJIOIMYHOCTh H3J0XKeHMS. CTyIEeHT He OCO3HAeT CBS3b
JAHHOTO TOHSATUS, TEOPUH, SBJICHUS C JPYTUMH OOBEKTaMHM JUCHUIUIMHBL OTCYTCTBYIOT
BBIBO/IbI, KOHKPETHU3ALMA U JJOKA3aTEIbHOCTD U3JI0KEHUs. Peub HerpamoTHas. JloNoJIHUTENIBHbIE
1 YTOUHSIOLIUE BOIIPOCHI IIPENOIABATENS] HE IPUBOIAT K KOPPEKIIMH OTBETA CTYIEHTa HE TOJIBKO
Ha NIOCTaBJIEHHBIN BOIPOC, HO U HA APYr'He BOMPOCHI AUCLHUIIIUHBIL.

- 1 02,11 BBICTABJISIETCH CTYACHTY, IPU HAIMYUH KOHCIIEKTOB, €CJIM 1aH HEJOCTATOYHO MOJIHBII
U HEJIOCTAaTOYHO pa3BEpHYTHIH OTBET. Jlormka M MOCIEN0BAaTENBHOCTh HM3JIOKEHUS HMEIOT
HapyueHus. JlomyeHs! OIUOKN B paCKPBITUN MOHATUH, yHOTpeOieHnu TepMUHOB. CTyIEHT He
CIOCOOEH CaMOCTOSITENIbHO BBIJICJIUTh CYHIECTBEHHBIE M HECYLIECTBEHHBIE NPU3HAKU H
MIPUYMHHO-CIIEICTBEHHbIE CBs3U. CTyIEHT MOXKET KOHKPETHU3UpOBaTh OOOOIIEHHBIE 3HAHUS,



JI0Ka3aB Ha MpUMepax UX OCHOBHBIE IIOJIO’KEHUS TOJIBKO C IOMOIIBIO TperoaaBarens. PeueBoe
odopmiieHHE TPeOyeT MOMPABOK, KOPPEKITUH.

- 2 0aJ171bI BBICTABJISIETCH CTY/ACHTY, €CJIM JIaH IOJIHbIN, HO HEJOCTATOYHO I10CJIEI0BATENbHBIN
OTBET Ha MOCTABJIEHHBIN BOIIPOC, HO IIPU ITOM IOKAa3aHO YMEHUE BBIICIUTH CYLLECTBEHHBIE U
HECYLIECTBEHHbIE IPU3HAKU U NIPUUMHHO- CJIEICTBEHHBIE CBA3U. OTBET JIOTUUEH U U3JIOKEH B
TepMUHAX HAayKd. MoOTyT OBITh AOMYIICHBI 1—2 OMIUOKH B ONPEIEICHUN OCHOBHBIX MOHATHMH,
KOTOPBIE CTYJIEHT 3aTPYAHSIETCS UCIIPABUTH CAMOCTOSITEIBHO.

- 3 6aJuIBI BBICTABJISIETCS CTYAEHTY, €CJIM JIaH MOJIHBIH, pa3BEPHYTHII OTBET HA IOCTABJICHHBIH
BOIIPOC, TOKA3aHO YMEHUE BBIJICIUTD CYIIIECTBEHHbIE U HECYILIECTBEHHBIE TPU3HAKHU, IPUUNHHO-
cieaCcTBeHHbIEe CBSI3U. OTBET YETKO CTPYKTYpPHUPOBAH, JIOTMUYEH, M3JIOKEH B TEPMHUHAX HAayKH.
OpHako AOMYIIEHBl HE3HAYUTEIBHBIC OMIMOKM WIIM HEAOYETHI, UCTIPABJICHHBIC CTYACHTOM C
MTOMOIIBIO0 «HABOSIIMX» BOIIPOCOB MPEIOIaBATES.

- 5 6ayIbI BBICTABJIsIETCS CTYAEHTY, €CJIM JIaH MOJIHBIN, pa3BEpHYTHII OTBET HAa MOCTABJICHHBIH
BOIIPOC, JI0KA3aTEIbHO PACKPBITHl OCHOBHBIE IOJOXKEHUS TEMbI; B OTBETE IMPOCIEKHUBAECTCS
YyeTKasi CTPYKTYpa, JIOTHUecKasi MOCIeI0BaTeIbHOCTh, OTPAXKAIOIAsl CYIIIHOCTh PACKPbIBAEMBbIX
MOHATHM, Teopul, siBieHUN. OTBET MU3JI0KEH JUTEPATYpPHBIM SI3bIKOM B TepMHUHAX Hayku. B
OTBETE JIOMYILEHbl HEJOUEThI, UCIIPABIIEHHBIE CTYJIEHTOM C IOMOIIIbIO TPEIO01aBaTENs

- 6 0aJ1U10B BBICTABJISIETCS CTYACHTY, €CJIM JIaH [TOJIHBIN, Pa3BEPHYTHIA OTBET HA ITOCTaBJIEHHBIN
BOIPOC, MMOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUN 00 0OBEKTE, JOKA3aTENIbHO PACKPHITHI
OCHOBHbIE TIOJOXEHHUS TEMbl; B OTBETE IPOCIEKMUBAECTCA YETKas CTPYKTypa, JOrHYecKas
ITOCJIEN0BATEIBHOCTD, OTPAXAKIIas CYIIHOCTb PAaCKPBIBAEMBIX IOHATHWA, TEOPHl, SBJICHHI.
3HaHue 00 00beKTe IEMOHCTpUpPYETCs Ha (pOHE MOHUMAHHUS €ro B CUCTEME JaHHOW HAayKH U
MEXAUCHUIIITMHAPHBIX cBA3ei. OTBET M3JI0KEH JUTEPaTypHBbIM SI3bIKOM B TEPMHHAX HAYKH.
Moryt ObITH JOMYIIEHBl HEOOUYETHl B OMNpPEAEICHUM TOHSATHI, WCIpPaBICHHBIE CTYJICHTOM
CaMOCTOSITENIBHO B MPOIIECCE OTBETA.

- 7 0aJ1J10B BBICTABJISIETCH CTYAEHTY, €CJIH JIaH MMOJHBIN, pa3BEPHYTHI OTBET HA ITOCTABJICHHBII
BOINIPOC, TOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUM 00 OO0beKTe, MNPOSIBIAIOMIASACA B
CBOOOJHOM OTIEPUPOBAHNYU MOHITUSIMH, YMEHUHU BBIJCIUTH CYIIECTBEHHbIEC U HECYIIECTBEHHbIE
€ro MPU3HAKH, IPUUYUHHO-CJIEICTBEHHBIE CBSI3U. 3HaHUE 00 00bEKTE JeMOHCTpUpYyeTCcs Ha oHe
IIOHMMAaHMUSI €ro B CHCTEME JIAaHHOW HayKu U MEeXIUCUUIUIMHApHBIX cBA3ed. OTBer
dbopMmynupyercsi B TEpMUHAX HAyKH, U3JI0KEH JIUTEPATYPHBIM A3BIKOM, JIOTUYEH, JI0OKA3aTeJIEH,
JEMOHCTPUPYET ABTOPCKYIO MO3ULUIO CTY/ICHTA.

bannvt 3a memy 6vieooamcea Kak cpeoHuil 6anl no 3a0AHHBIM CHYOEHHY 60RPOCAM, He
cuumasn Koau4ecmeo «HagoOAUUX» U ymoYHAIOUWUX 60NPOCOB.

bannwvt 3a mekywiyro ammecmauuio 661600amca KaK cpeoHuil 06ail no 6cem memam.



Jk3aMeHanmoHHbIe Bonpockl (OPO, 300, O3DO)

3K3aMeHaHI/IOHHLIe BOIIPOCHI MO JUCHUILJIMHE «MI/IKPOHPOIICCCOPHBIC cpeacrea B

CoNooR~LWNE

JIEKTPONIPUBOAAX U TEXHOJOTNIECKUX KOMILJIEKCAX»

Omnepatopsl u QyHKIHH.
ApupmeTnueckre onepaTopesl.
Omneparopbl OUTOBOTO CIBUTA.
Jlormueckue OUTOBBIE OTIEPATOPHI.
Omnepatopsl BHIOOpa U OrpaHUYEHHUSL.
Oneparopsl CpaBHEHUS.
Maremaruueckue QyHKIUH.
CrpoxoBble QyHKIIHH.

CrannapTHbie PYHKIIMOHAIBHBIE OJIOKH.

. Taitmepsl.

. Tpurrepsl.

. JIeTeKTOpBI UMITYJIBCOB.

. C4eTunKH.

. Pacmiupennbie OuGIroTeUHbIE KOMITOHEHTHI.

. [1oO6UTOBBIN JOCTYII K LIETBIM.

. I'mcrepesuc. [loporoselii curnanusarop.

. Orpann4eHmne CKOPOCTH U3MEHEHHS CUTHAIA.

. IHTEprionAnus 3aBUCUMOCTEM.

. MudbdepennmpoBanue. UnTErpripoBanue.

. [T I-perynsTop.

. Onpenenenne [TJIK.

. Bxogsr-seixoasr ITJIK.

. PexxuM peanbHOro BpEMEHH.

. Orpannuenus Ha npumeHenue [1JIK.

. Ycnous pa6otsr [TJIK.

. Uarerparnus [1JIK B cuctemy yrpapieHus NpeanpusiTUEM.
. IoCTynHOCTB ITpOrpaMMUpPOBaHUSI.

. [Iporpammusiii [TJIK.

. PaGouwnii rimxi [TJIK.

. Bpems peakuun [1JIK.

. Yerpoiictso [TJIK.

. CucreMHO€ U IPUKIATHOE IPOTrPAMMHOE O0EeCTIeueHHE.
. KouTpons BpeMenu pabouero mukia.

. UuctpymenTtsl nporpammupoBanus [1JIK.

. Kommnekcel mpoexktupoBanust MOK 61131-3.

. UHcTpymMenThl komIuiekcoB niporpammupoBanus [JIK.
. BctpoeHHble pelakTophl.

. TekcToBBIE PEAAKTOPHI.

. 'padmdeckrie peaakTopsl.

. CpencrBa oTnaaku.

. CpencTBa ynpaBiieHHs] IPOEKTOM.

. Kommiekc CoDeSys.

. Crpoenune kommiekca CoDeSys

. THUbel JaHHBIX.

. DIIeMEHTapHbIE TUIbI JaHHBIX.

. llemo4nclieHHbIE TUIBL.

47.
48.

Jlormueckuii THIL.
JlelCTBUTENIbHBIC TUIILI.



49. NuTepBajn BpeMEHH.

50. Bpewms cyTok u naTta.

51. Ctpoku.

52. Uepapxus 37eMEHTapHBIX TUIIOB.

53. Tlonp30BaTENIbCKHE TUTTBI TAHHBIX.

54. MaccuBbl.

95. CTpyKTypHI.

56. Ilepeuncnenus.

57. OrpaHuueHue Auanas3oHa.

58. TIceBIOHUMBI TUTIOB.

59. Criemduka peanuzanuu TinoB qaHnHeIx CoDeSys.
60. UneHTH(UKATOPHI.

61. Pactipenenenue mamsTH epeMEHHBIX.

62. IIpsimast agpecarusi.

63. Tlopa3psaHas agpecarius.

64. [IpeoOpa3oBaHUs THIIOB.

65. TOHKOCTH BBIYMCIICHUH.

66. Onpenenenue koMnoHeHTa. OyHKITHH.

67. Onpenenenue komnoHeHTa OyHKITMOHALHBIE OJIOKH
68. Onpenenenne komnoHeHTa [IporpamMmer.

69. KommonenTsl B CoDeSys.

70. Ctpykrypa I10. 3anaun.

71. Crpyxrypa I10. Pecypc.

72. Ctpykrypa [10. Konduryparusi.

73. IIpob6aema mporpammupoBanus [TJIK.

74. TIJIK xak KOHEYHBIN aBTOMAT.

75. CemeiicTBo s13p1k0B MOK.

76. SI3pik nuHEHHBIX HHCTPYKIUi (IL).

77. CtpykrypupoBanHbiii TekcT (ST).

78. Peneitnbie quarpammel (LD).

79. ®yHkmoHaabHbIe 0J0KOBBIE Tuarpammsl (FBD).
80. ITocnenoBarenvHble GyHKIIMOHATBHBIE cXeMbl (SFC)

Oo0pa3en Ous1eTa K IK3aMEHY.

T'PO3HEHCKHUHU I'OCYJAPCTBEHHbBIH HE®TAHOW TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1
JucuuninuHa MUKponpoueccopHble CPEACTBA B DJIEKTPOIIPUBOAAX U TEXHOJIOIMYECKUX
KOMILIEKCax
Wuctutyr oHepretukn  cnenuansHocTs_AHIL cemectp

1. HurepBan BpeMeHH.
2. Crpykrypa I10. Kondurypanus.

YTBEPX/AIO:
« » 20 1. 3aB. kadenpoit ATIIIT




Tabnuma 5. [lIkana olleHUBaHUs YPOBHSI 3HAHHM MPH MpHUEMe K3aMeHa

Bann YpoBenn Kputepuu oueHuBaHusi ypoOBHSI 0CBOEHHA TMCUUILINHAPHBIX
OCBOCHHA KOMIIETeHIHI MocJie u3y4eHHus y4eOHOro Marepuajia
CryzneHT nIpaBWIbHO OTBETUII HA TEOPETUUECKUE, IIPAKTUUECKUE U
5 MaxkcuMalibHbIN KOMILJIEKCHBIE BOTIpOChl Omieta. [lokazan oTaudyHbIle 3HAHUS B
YpOBEHb pamMKax yCBOEHHOro yuyeOHoro Marepuana. OTBeTHUI Ha Bce
JIOTIOJTHUTEIbHBIE BOIIPOCHI

CTy/eHT OTBETUII Ha TEOPETUYECKUE, TPAKTUUECKHE U KOMIUIEKCHbBIE

4 Cpennuit BOIPOCHI OmieTa ¢ HebobIuMU HeToYHOCTAMU. [Tokazan xopormue
YpPOBEHb 3HaHMSI B paMKax YCBOGHHOI'0 y4yeOHoro marepuaina. OTBeTu1 Ha
OOJIBIIMHCTBO JIONOJHUTENIbHBIX BOIIPOCOB
CTyzneHT OTBETUII Ha TEOPETUYECKHE, TPAKTUUECKHE U KOMIUIEKCHBIE
. BOIIPOCHI OMJIeTa C CYIIECTBEHHBIMH HETOUHOCTSMHU. [lokazan
MuHuMabHBIN
3 YPOBEH yIIOBJIETBOPUTEIIbHBIE 3HAHUSI B pAMKaX YCBOCHHOI'O
yuebHoro marepuaina. [Ipu oTBeTax Ha JOMOJIHUTENbHBIE BOIIPOCHI
ObLIO JOMYIIEHO MHOTO HETOYHOCTEH.
[Ipu oTBeTe Ha TeopeTHUYECKUE, MPAKTUIECKHE U KOMIUIEKCHBIE
MuHuMaTbHBIN BOIPOCHI OMJIETa CTYICHT MPOJAEMOHCTPUPOBAI HETOCTATOUHBIH
2 YPOBEHB HE ypoBeHb 3HaHui. [Ipu oTBeTax Ha JOMOTHUTEIHHBIC
JNOCTUTHYT BOITPOCHI OBLJIO TOMYIIEHO MHOKECTBO HETIPABHIIbHBIX

OTBCTOB.




CAMOCTOSATEJIBHASA PABOTA

[To nmaHHOW IUCHHMILIAHE B KA4eCTBE CaMOCTOSTENBLHOW pabOThI CTYIACHTOB MPEIYCMOTPEHO
opopmienune nokmana. [Ipm 3TOM HCHOTHHUTENh MOXET BBIOpATh TEMYy U3 MPEATIOKECHHOM
TEMaTUKU. B OTHENBHBIX CIydasx TeMa MOKET ObIThb M30paHa CTYJCHTOM BHE TEMaTHYECKOTO
CIIMCKA.

[Ipu moaroTtoBke MoOKIaga CTYAEHTY MPEABAPUTEIBHO CIEAyeT Moao0paTh pas3inyHbIC
JINTEPATYpPHbIE, TNEPUOJMYECKAE, HOPMATHUBHBIE M JIPyrM€ HWCTOYHHUKA W MaTepHUallbl,
CUCTEeMATH3UPYS U 00001Iast TP 3TOM HY)KHYIO HH(POPMAIIHIO TT0 TEME.

Tabnuua 6.

No Tempbl AJ19 TOKJIa10B
OO61re MOHSTHS JIOTHYECKOW CUCTEMBI YIIPABICHUS U aBTOMAaTHYECKOTO
pEryJIMpOBaHUs MPH ABTOMATHU3ANHA TEXHOJOTHYECKUX TPOIECCOB.

[EEN

Haznauenwne ABTOMATHU3WPOBAHHBLIX CUCTEM YIIPABJICHHA B DOHCPICTHUKE.

YPOBHU CHCTEM aBTOMATU3MPOBAHHOTO YIIPABICHHUSI IPEIITPUATHEM.
Bunel o6ecrieueHuit ¥ AKU3HEHHBIN LUK aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABJICHUS
TE€XHOJIOTMYECKUM ITPOLIECCOM.

VYpoBHu yrnpasienus npeanpustueM. Hwkuuii (monesoit) yposens ACY TII.

Cpennnii ypoBenb ACY TII

Bepxuuii ypoens ACY TII

CeteBoii ypoBenb ACY TII
IMTonesrie muael ACY TII

OO N |01 B (WDN

[ERN
o

Cxewmpnl Bzaumoperctust ypoBHer ACY TII. Otkpsitas cucrema. Crangapt OPC.

Kputepun oueHku
Pernamentom BPC mpemycmoTrpeno Bcero 15 6amioB 3a caMOCTOSTEIBHYIO pabOTy
CTYyIEHTA.

- 0 62/1J10B BBICTABJISIETCS CTYEHTY, €CJIM MOATOTOBJICH HEKaYeCTBEHHbBIN JOKIIA: TeMa
HE packpbiTa, B UBJIOKEHUU JIOKJIAJa OTCYTCTBYET 4eTKas CTPYKTypa, JIOTMYecKas
MIOCJIEIOBATEILHOCTD, OTPAXKAIOIIAs CYIITHOCTh PACKPBIBAEMBIX MOHATUMN, TEOPUA, SIBICHHIA.

- 1,2- 6anJ1 BbICTaBJIsIETCSl CTY/I€HTY, €CJIM MOArOTOBJIECH HEKAYeCTBEHHBIN JOKIIA: TeMa
PacKpbITa, OJIHAKO B U3JI0KEHHUH JI0KJIa/1a OTCYTCTBYET YETKasi CTPYKTYpa OTPasKarolasi CylHOCTb
pacKpbIBa€MbIX MTOHATHH, TEOPUA, SIBJICHUA.

- 3,4 6a/1J10B BBICTABJISIETCS] CTY/IEHTY, €CJIM MOATOTOBJICH KaYeCTBEHHBIN JOKIAA: TeMa
XOPOIIO PacKpbITa, B HM3JI0KEHUU JOKIaJa MPOCIESKUBACTCA YeTKas CTPYKTypa, JOTrudecKas
MOCJIEIOBATENIFHOCTD, OTPaXKarolllasg CYLI[HOCTh PACKPHIBAEMBIX MOHSATHHA, TEOpUH, SBICHU.
OpaHako CTYAEGHT HE OCO3HAET CBSI3b JAHHOTO MOHSATHS, TEOPUH, SBJICHUS C IPYTUMU 0ObEKTaMU
JUCIUTITUHBL.

- 5, 6 6a;y10B BHICTABJISIETCS CTYAEHTY, €CJIM MMOATOTOBJIEH KaUeCTBEHHBIN JIOKIIAJ: TeMa
XOpOIIIO PAacKphITa, B M3J0KEHUU JOKJIAAA IMPOCIEKUBAECTCS UYETKas CTPYKTypa, JIOrHYecKas
MOCJIEI0BATENBHOCTh, OTPAXAKIas CYIIHOCTh PAaCKpPbIBAEMbIX NOHSTHI, TEOpHUH, SBICHUN.
CTygeHT XOpolo amneuiMpyer TepMuHamMu Hayku. OJHAaKO 3aTpydHSETCs OTBETHTh Ha
JOTIOJIHUTEBHBIE BOMPOCHI 110 TeMe AoKiaa (2-3 Bompoca).

-7, 9 6a/10B BBICTABJISIETCS CTYAEHTY, €CJIM MOJArOTOBJIEH KaUeCTBEHHBIN JOKIIAJ: TeMa
XOpOIIO PAaCKpbITa, B M3JOKEHUM JIOKIJIAJa IMPOCIEKUBAECTCS YETKash CTPYKTypa JIOTHYecKas
MOCJIEI0BATENBHOCTh, OTPAXKAIOIIAs CYIIHOCTh PACKPHIBAEMbIX MOHSATUM, TEOPH, SIBICHHI.
CryneHT cBOOOJHO ameyuiupyeT TepMUHaMU Hayku. OJHAKO Ha JOMOJIHUTEIbHBIE BOTIPOCHI IO



TeMe nokiaaa (1-2 Bompoca) oTBEYaeT TOJIBKO C IOMOIIBIO MPENo aBaTes.

-10-15 0ajJioB BBICTABJSIETCS CTY/AEHTY, €CJIM TMOJrOTOBJICH KAueCTBEHHBIH MOKIAa U
MpE3eHTAIMs: TeMa XOpPOIIO pACKPhITa, B H3JIOXKEHHM JIOKIAJa MPOCIEKHUBACTCS YeTKas
CTPYKTYypa JIOTHYECKas MOCIE0BATEIBHOCTD, OTPAXKAIOIIAs CYLTHOCTh PACKPHIBAEMBIX TTOHSATHIHA,
Teopuid, siBieHUH. CTyneHT CBOOOJHO amneuMpyeT TEPMUHAMHU HAyKHU, JEMOHCTPUPYET
aBTOPCKYIO Mo3ulinio. CrnocoOeH OTBETUTH Ha JOIOJHUTENIBHBIE BOIIPOCHI [0 TeMe Jokiana (4-5
BOIIpOCA).



Ilpunoswcenue 1
KOMILIEKT 3AJAHUM 11 BBIINIOJHEHUSA JJABOPATOPHBIX PABOT
Cemectp 7 (O®O u O3®0)

3ananue Nel. U3yyeHue 0CHOB NPOrpaMMHPOBAHHUS NMPOMBILIJIEHHOT0 JOTHYECKOIro
koHTposiepa OBEH I1JIK110.

Heas padoTsl

O3HaKOMHUTBCS C YCTPOMCTBOM M TEXHUYECKUMHU XapaKTEPUCTUKAMHU IPOrpaMMHUPYEMOTO
koHnTpouiepa OBEH IIJIK110, mpuoOpectu HaBbIKM HPOrpaMMHUpPOBAHUS C HPUMEHEHHEM
nporpaMmHOTO obecnieueHust CoDeSys 2.3, n3y4uTh OCHOBHBIC (DYHKIIMH U OTICPAIUH.

Coaepixanue padoTbl

a) M3yuuTp Ha3HaueHue, TEXHUYECKHE XapakTepucTuku KoHTposuepa [IJIK110,
OCHOBHBI€ Y3JIbl U BO3MOKHOCTH J1a00PAaTOPHOTO CTEHJA.

6) W3yuuts npunuumnsl nporpammuposanuss OBEH ITJIK110.

B) JloMa npu noArotoBke K paboTe:

- BBIIIOJIHUTH CUHTE3 CUCTEMbI aBTOMAaTU3al[MH, COTJIACHO BbIIAaHHOMY BapUaHTY 3a]auy;

- COCTaBUThb IIPOrpaMMy Jyid BBOJIa B KOHTPOJLIED.

r) B mabGoparopuu:

- IPOWTH TECTHPOBAHHE IO OCHOBAM IporpaMMupoBanus KoHTposuiepa [1IJIK110;

- 0CBOUTH Ipaduueckyro cpenay nporpaMmmuoro odecnederust CoDeSys 2.3;

- CKOH(UIypupoBaTh 000PYAOBAHUE;

- HaOpaTb Ha KOMIIbIOTEpPE MOATOTOBIEHHYIO IPOrpaMMy, OTKOMITUIMPOBAThH €€ BBECTH
B KOHTpOJuIep. YOeIuThCcsl B IPaBUIBHOCTH PpabOThl TPOrPaMMBI.

TpedoBanus k oT4éTy

OTtuer I0KEH COACPKATh:

— Ha3BaHUe J1abopaTOPHOU pabOTHI;

— 11eb paboTHI;

— YCIJIOBUS 3a/1a44 10 BApUAHTY, IPUHATBIE 0003HAUYEHUS IEPEMEHHBIX, JTJOTMUECKUE
(GYHKLUY 151 BBIXOAHBIX M IPOMEXKYTOUHBIX IEPEMEHHBIX, IPH HEOOXOAUMOCTH LIUKJIOTPAMMY
paboThl 000PYAOBAHUS;

— Jjorndeckue GyHKIUH B apecax NporpaMMUPYEMOro KOHTPOJIIEPA;

— MPOrpaMMy JJIsl pean3allii CUCTEMbI YIIPaBIECHHUS;

— METOJIMKY SKCIIEpUMEHTAIbHON MPOBEPKU (PYHKIIMOHUPOBAHMSI PEATM30BAHHOM CUCTEMBI
YIIpaBJICHUS U PE3YJIbTaThl IPOBEPKH;

— BBIBOJIBI 110 paboTe.

KoHTpoJibHBbIE BOIPOCHI

1. Yto 03HauyaeT TEPMUH «KOHPUTYPUPOBAHUE MPOEKTa»?

2. Uro o3HavaeT TepMHH «target-ailiy, Ilie 1 Kak OH UCHOJIb3YETCs B IPOTrPaMMHON
cpene CoDeSys 2.3?

3. Uro Takoe 00bsABICHNE IEPEMEHHBIX, U KaK 3TO MCIOJIb3YeTCsl IPH
IIPOrpaMMHUPOBAHUU KOHTpoJIIepa?

4. Moxno nu B IIJIK110 peanuzoBats Taiimep ¢ ycraBkoit Bpemenu 0,07 c?

5. [Ilpu kakux ycioBHUsX Ha BBIXOJE TaliMepoB KOHTpoJsuiepa hopmupyercs: curaan «0» u
curHan «1»?

6. [Ilpu KakuX yCIOBHUSAX Ha BBIXOJE CUETYMKOB KOHTpoOJuIepa hopmupyercst curHai «0»
u curHan «1»?

7. Uro o3HayvaeT co3gaHue GpyHKIMoHaIbHOro Ooka (FB) mpu nporpamMMupoBanuu
KOHTpoJuiepa?

8. Uro o3HauvaeT co3naanue u oTkpbeiTHe GpyHkimu (FC) npu nporpaMMupoBaHuu
KOHTpoJuiepa?

9. Kakue ocHOBHBIE 2JIeMEHTHI BKITI04aeT laboparopHslit creng CAY-OBEH?

10. Kakumu 10CTOMHCTBAMU 00J1a/1a€T MPOrPaMMHUPYEMBbIi JTOTMUECKUI KOHTPOJLIEP
OBEH ITJIK110?

11. B xadecTBe KaKUX yCTPOHCTB MOXKET MCIOJIb30BaThest KoHTposuiep I[TJIK110?



3amanue Ne2. U3ydyeHue TeXHMYECKUX XapAKTEPUCTUK U OCHOB MPOrPaMMHUPOBAHMA
nanesu oneparopa CII307

Hean padoTsl

N3yunth pyHKIIMOHANTBHBIE BO3MOXHOCTH TaHeu oneparopa CI1307 u mpruoOpecTtu HaBbIKK
€€ MpOorpaMMHUPOBaHUS JJIsl aBTOMATU3AlMY YIIPaBJICHUS 3a/JaHHBIM 00BEKTOM.

Coaepixkanue padoTbl

a) V3yuuTh BO3MOKHOCTH U OCOOEHHOCTH JJAOOPATOPHOT'O CTEH/A.

0) 3yunTh Ha3HaUEHHE U TEXHUYECKHE XapaKkTepucTuku naxnenu onepatopa OBEH CII307.

B) M3yunTh NpUHIMIIBI IPOTPAaMMHUPOBAHUS MAHEHU OllepaTopa.

r) Jloma, npu noaroToBke K pabore, NOArOTOBUTD:

- KaKk MUHUMYM TpU KapTUHKHA IMPOTPAaMMHPYEMOTO IIyJbTa YIPABICHHS BUPTYAIbHBIM
00OBEKTOM 10 33/JJlaHHOMY BapuaHTy (BbIOOp pexHUMa, pydyHOE YIpaBJICHHE,
aBTOMaTUYECKOE YIPaBJICHUE);

- nporpammy g koHtpoiuiepa OBEH IIJIK110 mis npoBepku (QyHKIMOHUPOBAHUS
MOATOTOBJIEHHOT'O MyJIbTa YIPABJIEHUS COBMECTHO C KOHTPOJIIIEPOM.

n) B nmaGoparopun:

- OCBOUTH rpaduueckyro cpeay nporpammuoro ooecneuenus «Konduryparop CI1300»;

- ¢ momompio mporpammbl «Konduryparop CII300» na TIK HaOGparh MOATOTOBJICHHBIE
9KpaHbl IAHEJIN OTIepaTopa;

- 3amucaTh MPOEKT B MaMSITh [TaHEIH ONIEPATOPa;

- ckoH(purypuposath koHTposuiep OBEH ITJIK110 mis pabotsr B cetnt RS485;

- HalpaTb Ha KOMIIbIOTEPE MOATOTOBIEHHYIO JOMa MPOrpaMMy U OTKOMIMIJIMPOBATH €€;

- BBECTH MpOTpamMMy B KOHTPOJUIEp U YOeAUTCS B MPaBUILHOCTHU €€ paboThl;

- TIpM COBMECTHOH paboTe maHelu omeparopa M MPOrpaMMHUPYEMOro KOHTpoOJLIepa
IIPOBEPUTH MPABUIIBHOCTh (DYHKIIMOHUPOBAHUS I1yJIbTa ONIEPATOPA;

- TMOATOTOBUTH OTUET U CHIENATh BBIBOABI 110 padoTe.

TpeOoBanus K 0T4ETY

OTtuer I0KEH COACPKATh:

a) IeJb paboTHI;

0) onucaHue TEXHOJIOTMYECKOH 3a/1aui 110 BapHaHTy, KOH(DUIYPALIUIO WIN TEXHOJIOTHYECKYIO
CXeMy aBTOMAaTHU3UPOBAHHOTO 00BEKTa, 0003HAYEHHUE IIEPEMEHHBIX, COIEPKATEIbHOE OIIMCAHNE
(dbopMupoBaHHs JIOTUYECKUX (QYHKLUUH, JOrMYeckue (QYHKIUH, COOTBETCTBYIOLIME paboTe
00BEKTa C YIETOM PYYHOTO M ABTOMATHUECKOTO PEKUMOB PabOTHI;

B) GU3MYECKUE U CHMBOJIbHBIE aJpeca NEPEeMEHHbIX, OTPEAAKTUPOBAHHBIC U IIPOBEPEHHBIE
nporpammsl it [TJIK110 u nanenu oneparopa CI1270 ¢ koOMMEHTapUsIMU K HUM;

I') PUCYHKHU C 3KpaHOB IIPOIPaMMUPYEMOI0 MyJIbTa 1 KOMMEHTApHH K HUM;

1) OIIMCAaHWE METOJUKU M SKCIEPUMEHTAIbHOM NpPOBEpKH pabOTOCHOCOOHOCTH CHUCTEMBI
aBTOMAaTH3allMM B aBTOMaTUYECKOM U PYYHOM PEXHUMAaX;

€) BBIBOJBI IO padoTe.

KoHTpoJibHBbIE BOPOCHI

1. KaxoBo Ha3zHaueHHe NaHenu onepaTopa?

Kakue pexumbl paboThl €CTh y TaHEIH onepaTopa’?
. Kak ocymectsisiercs mepexo/1 OT 0OTHOM KapTUHKH K APYrOM, €CIIM MyJbT BKIIOYAET B ce0s
HECKOJIbKO KapTHHOK?

4. Kak obecrieunBaeTrcs ajpecalus 3JIeMEHTOB POrpaMMHUPYEMOro MyJbTa YIIpaBJIeHUs?

5. Kakoil 00beKT Ha3bIBaeTCA BUPTYaIbHBIM?

6. Uem ornmuaercs mporpamma IIJIK nmis ynpaBiaeHus ogHMM M TeM ke OOBEKTOM IpH
WCIOJIb30BAHUU NPOIPAMMHUPYEMOTO MYJbTa U MPU UCIIOJIb30BaHUHM OOBIYHOTO IyJIbTa C
pearbHBIMU KHOIIKaMH, TyMOJiepaMu  T.11.7

7. KakoBo HazHauenue Onoka YIIK B anmapaTHoit yacTu 1abopaTopHOro cTeHa?

8. Kak opranuzoBan oOmMeH uHpopManued MeXIy BUPTYaJIbHBIM OOBEKTOM U
IPOrpaMMHUPYEMBIM KOHTPOJLIEPOM?

AN



3aganue JI»3. U3yueHne TeXHMYECKUX XaPAKTEPUCTHK U OCHOB NMPOrPaMMUPOBAHUS
nporpammupyemoro peie OBEH I1P114

Heas padorsl

O3HaKOMHUTBCS C YCTPOMCTBOM U TEXHMUYECKMMU XapaKTEPUCTHUKAMHU IPOrpPaMMHUPYEMOTO
pene OBEH I[1P114, npuoOpecty HaBbIKM NPOrpaMMHpPOBAHUS B CIIELUAIM3UPOBAHHON cpeje
nporpammupoBanust Owen LogicC, u3yuuTb OCHOBHBIC (DYHKIIMU M OTICPAIHH.

Coaepixkanue padoTbl

a) M3yuuTh Ha3HAUEHUE, TEXHUUECKHUE XapaKTEPUCTUKH ITporpammupyemoro peie OBEH
[1P114, ocHOBHBIE Y3JIbI M1 BO3MOHOCTH JIA0OPATOPHOTO CTEH]IA.

06) W3yuuth cucremy KomMaHja U npuHUuUIbl nporpaMmmupoBanust OBEH I1P114,

B) /JloMa npu noAroTtoBke K padoTe:

- BBIIOJIHUTh CUHTE3 CHCTEMbI aBTOMAaTU3alli1 COTJIACHO BapHaHTY 3a/lauM;

- COCTaBUTh IpOTrpamMMy i BBOJa B IPOTPaMMHUPYEMOE pelie.

r) B maGoparopuu:

- IPOMTH TeCTUpOBaHuUE Mo ocHOBaM nporpammupoBanuss OBEH I1P114;

- OCBOMTB BU3YyalIbHYIO Cpely mporpammupoBanus Owen Logic

- CKOH(QUTypUpOBaTh 000PYA0BAHUE;

- Ha0paTh Ha KOMITbIOTEPE MOArOTOBIEHHYIO IPOTPaMMy, OTKOMITUIIMPOBAThH €€ 1 BBECTH B
nporpammupyemoe pene. [lpoBeputh pabOTOCIIOCOOHOCTh W TPABHUIBHOCTH BBIMTOJTHEHUS
MIPOrpPaMMBI.

TpedoBanus k oT4éTy

OTtyer T0KEH CONEPKATh:

a) IeNb paboTHI;

0) ycnoBHsl 3aJayd MO BapUaHTY, NPUHATbIE O0O3HAYEHHUS IEPEMEHHBIX, JOTHYECKHE
(GYHKIUM JUTSE BBIXOJHBIX U IPOMEXKYTOUYHBIX IEPEMEHHBIX, TPU HEOOXOIUMOCTH IIUKIOTPAMMY
paboThl 000PYAOBAHUS;

B) Jormueckue GyHKIMHU B ajipecax mporpammupyemoro pene [1P114;

r') TporpamMmy JUIsl peajii3aliii CUCTEMBI yrpaBiaeHus Ha pene [1P114;

1) METOJIUKY SKCIIEPUMEHTAILHON POBEPKU (PYHKIIMOHUPOBAHUS PEATM30BAHHON CHCTEMBI
yIpaBiIeHUS U Pe3ylIbTaThl IPOBEPKH;

€) BBIBOJBI IO paboTe.

KoHTpoJibHBIE BOIPOCHI
Kakoso orimune Bxonos 19... 112 or Bxomos 11... 18?

Kak ocymiectBisieTcst BbIOOp HEOOXOAMMOr0 THIA POTpaMMHUPYEeMOro pelie?

Kak peanusyrotcst BXOAHBIE U BBIXOIHBIE IEPEMEHHBIE?

Kakwue Tumbl TaliMepoB JOCTYIHBI AJIsi TPOrPaMMUPOBAHUS?

Kak B monp3oBaTenbcko porpaMMe peaansyercs Taitmep?

Kakwue TuIbl cCUeTYMKOB JOCTYIHBI AJIsl TPOrPaMMHUPOBAHUS?

Kak B monp30oBaTebckoi MporpaMMe peanusyercs C4ETunk?

Kak B monbp30BaTenbckoil mporpaMMe peann3yeTcsl CaMoIoaxXBaT B ypaBHeHuUsx Tuna Q1

= (11 + Q1)*I2?

9. Kak B noip30BaTeNbCKON IpOrpaMMe pealn3yeTcsl aHaJIOTOBBIM KoMIlapaTtop?
KakoBo Ha3zHaueHHE NOTEHUMOMETpA HA JIMIIEBOM MAaHEIN MOZYNSl MPOrpaMMHUPYEMOTO
pene?

N k0N



3aganne Ned. U3yueHne TEXHMYECKUX XaPAKTEPUCTUK U OCIIOH MPOrpaMMHPOBAHUSA
npeodpa3oBareis yactorsl [1YB101

Heas padorsl

O3HaKOMHTBCSI C YCTPOWCTBOM M TEXHHYECKUMHU XapaKTEPHCTUKAMHU IpeoOpa3oBaTesis
gactrotel OBEH I[TUB101. M3y4unTh OCHOBBI HACTPOWKH, CIIOCOOBI YIpPAaBICHUS U KOHTPOJIS
napamerpos IT4.

Coaepixkanue padoTbl

a) [loma, mpu nMoAroToBKe K pabote, HEOOXOAUMO:

M3yYUTh Ha3HaueHHE, TEXHUYECKUE XapaKTePUCTHKH mpeoOpaszoBaTens yactorel OBEH
I[TYB101, ocHOBHBIE Y316l U BO3MOKHOCTH J1a0OPATOPHOTO CTEH/IA;

M3YYUTh BO3MOJKHBIE PEXHMBI pabOThl YCTpPOICTBa, €ro BO3MOXKHOCTH, OCHOBHBIE U
JIOTIOTHUTENbHBIE (YHKIINH;

W3YYUTb MPUHIMIIBI HACTPOUKH MpeoOpa3oBaTess 4acTOThI;

COCTaBMTb IOCIIEZIOBATEIBHOCTh, B KOTOPOI Oy/IE€T BECTUCH HACTPOWKA YCTPOIICTBA;
MIOJATOTOBUTB CXEMY JUIS IPOBEPKU NMPABUIBHOCTH PEIICHUS 3a/1a4H.

6) B maGoparopuu:

MPOUTH TECTUPOBAHHWE TO (YHKIHMOHAIBHBIM BO3MOXKHOCTAM, peXumMaMm paboThl U
OCHOBaM HacTpoWku mpeoodpazosatesst yactotsl OBEH ITUB101;
HaCTpPOUTH npeo6pa3OBaTem, HaCTOThI B COOTBECTCTBHH C BbIJITAHHBIM 3a/ITaHHUECM
co0Opath cxemy, UCIOJIb3ysl UMUTATOD IyJbTa OllepaTopa Uil Apyroe o00pynoBaHuE;
IMPOBECPUTH NPABUJIIBHOCTD BBIIIOJTHCHUA MOCTaBJICHHOHN 3a1a4u,

MMOJTOTOBUTH OTUET U CCNIATh BHIBOJIBI IO paboOTE.

Iopsiok BBINOJIHEHMSI JIA00OPATOPHOH PadoOThI.
B cooTBercTBUM ¢ 3amaHueM, MOJy4EHHBIM OT MPEMNoJaBaTeisi, HeOOXOIUMO BBIMOJIHUTD
CleAyronue 1eiCTBUA:

CBECTH B TaONUIy BCce KOHPHUTypHpYEeMbIC MapaMeTpbl C TpeOYyeMbIMH 3HAUCHHSIMH U
pa3zpaboTaTh GYHKITMOHATHHYIO CXEMY MOIKIIIOUCHUS;

CKOH(HUTypupoBaTh MpeoOpa3oBaTeib YaCTOThl HAa 3aJaHHBIA PEXHUM pabOTHl C
yIIpaBJICHUEM OT KHOTIOYHOH ITaHeNX WM BHEITHUX TyMOJIEPOB;

MepEeBECTH MpeoOpa3oBaresb YacToThl B pabounii pexkuM. OcylniecTBUTh MPOOHBIN MTYCK
CHCTEMBI U OITPOOOBATH YIIPAaBICHHE OT KHOMIOYHOH IMaHEeIM M BHEITHUX TyMOJIEPOB;
MIPOBEPUTH MPABMIILHOCTH PYHKIIHOHUPOBAHHS IIPe0oOpa30BaTelisi YaCTOTHI (COOTBETCTBHE

3aJaHHOMY pexkumMy). HabmronaTh 3a ero nmapameTpamu.

OTt4éT mo padore

OT4er JOMKEH CONePKaTh:

a) 1eab paboThl;

0) mocCIe0BaTEILHOCTh HACTPOMKH MTPeoOpa3oBaTesisi 4aCTOTHI;
B) METOJMKY IKCIIEPUMEHTAIBHOMN MpoBepKu padoTsl [14;

I') BBIBOJIBI O padoTe.



3aganme NeS. Peanuzamus paGoTel peBepcHBHOro myckaTenss Ha koHTtposuiepe ITJIK 110
(CODESYYS)

1. Co3zpaTh KOMMYTALIMOHHYIO NIPOTpaMMy JJIsl IPUHLUIIUAIBHOMN 3JIEKTPUUECKON CXEMbI pabOThI
AIIEKTPUYECKOTO JBUTATENS B IPSMOM M 0OpaTHOM HaIpaBJICHUU.

2. Cozmarp Bm3yanmm3anuio (rpaduueckuii  wHTEpdEhHc) paboThl  AIEKTPOIBHUTATEIIS.
CeimutupoBats Bpanienue apurarens, kHonku BIIEPEJ], HA3A]/L, terosoe pene (KK).

3. IloaroToBUTH OTUET MO IUIAHY:

- 1enb paboThI;

- ONMCaHWE MPUHLUINAIBHON JIEKTPUUECKON CXEMbI padOThI 3JEKTPOABUTATENSL.
[TocnenoBarenbHOCTh AEHCTBUM ITycKa IBUraTellsd B IPSMOM U 0OpaTHOM HAIpaBJIECHUH U MIPU
nieperpyske J/1;

- 1oApoOHOE MOIIAaroBO€ CIIOBECHOE OMMCAHNE KOMMYTAallMOHHON ITPOrpaMMel (Bcex
AJIEMEHTOB, KOHTAKTOB KaTyIIEK peie);

- OIHCAaHWE BU3yaJTU3aIMHU U UCTIOJIb3yeMbIX Jijis aToro POU. briok cxema. Anroputm
MIOCTPOCHUSI BU3yaIU3alUy;

- BBIBOJ (HE MEHEE TPEX).

3aganue Ne6. Peanmszanms padoter ABP Ha xonTpomepe ITJIK 110 (CODESYS)
1. Co3naTh KOMMYTAIIMOHHYIO IPOTpaMMy Il MPUHIUITHAIBHON JIEKTPUUYECKON CXeMBI pabOThI
ABP n1ByXCTOpPOHHETO AEHCTBUS.
2. Cozpate Buzyanuzanuio pabotsl ABP.
3. [ToArOoTOBUTH OTYET MO IUIAHY:

- 1enb paboThI;

- TpeOOBaHUS K CXeMaM aBTOMATHKH BKItoueHus pezepsa CB;

- npuHuun nericreus ABP;

- 1oApoOHOE MOIIAaroBO€ ONMHUCAaHNE KOMMYTAIIMOHHOM MporpamMmbl (KOHTAKTOB KaTyIlEK
pene, TaiiMepoB);

- OIHMCAaHWE BU3yanu3alMu. bjaok cxema. AIrOpUTM NOCTPOEHUS BU3yaIu3aluu;

- BBIBOJIBI. [IpeumyiiectBa peanuzanuu ABP Ha koHTposuiepax 1o cpaBHeHuto ¢ ABP Ha
pEeNeHHOM JIOTUKE U T.II.

3apanmne Ne/. Peanuzanus padotsr AUP na ITJIK
1. Co3aTh KOMMYTAIIMOHHYIO IPOTPaAMMY JJIsl TPUHIMITHATILHON JIEKTPUIECKON CXeMBI pabOThI
oaHO# ouepeau AYP
2. Co3pate Busyanusanuo padotst AYP.
3. [loArOTOBUTH OTYET MO MIIAHY:
- 1enb paboThl;
- omnucaHue nmpuHIUNa padboTel AUP u anekTprueckoi cXemsl;
- omnucaHue Buzyanusanuu. brok cxema. ANTOPUTM MOCTPOESHHS BU3yalH3alliu;
- BBIBOJBI.

3az[a}me Ne8. Peanuzanusa aBTOMaTH4eCKOro BKIIFOUYEHUS YCTpOﬁCTB KOMIICHCAITH1 peaKTHBHOﬁ
MOIIIHOCTH

1. Co3naTh KOMMYTAIIMOHHYIO IPOTPAMMY JUI TPUHLIUITHATIBHON
AIIEKTPUYECKON CXEMBbI OJTHOCTYIEHYATOTO YIIPaBJIECHHUs KOHICHCATOPHOM
YCTaHOBKOM.

2. Coznatp Buzyanusanuio padotsr KPM.



3. [loAroTOBUTH OTYET M0 IIAHY:
- 1enb paboThI;
- ONIMCaHWE IIPUHLINIA Pa0OTHI CUCTEMbI ABTOMAaTHYECKOTO
- ynpasieHuss KPM u anekrpuyeckoin cxemsl;
- OIIMCAaHME BU3yanu3aluu. biaok cxema. AJrOpUTM NOCTPOEHUS BU3yaIU3alUY;
- BBIBOJIBI.



PEI'JIAMEHT

ﬁaﬂﬂbﬂo-peﬁTHHFOBOﬁ CHUCTEMbI OLICHKH yqeﬁnoifl ACATECJIbHOCTHA CTYJACHTA

JucuunnnHa MUKpOIIPOLIECCOPHBIEC CPEACTBA B AIEKTPONPUBOIAX U TEXHOJOTHUECKUX KOMILIEKCaxX
Kagenpa DJIEKTPOTEXHHUKA U JICKTPOIIPUBOJT
I'pynna ('pynner) ~ AHIT  MHCTUTYT JHEpreTMkd  Yu.roja Cemectp
CocraBuTens (BeAylIUi IpenoaBaTeib) [yxus B.B. PykoB. npakr. (;1a0.) 3anstuii _ Hlyxun B.B.
Ammecmau,. Maxkcum-oe
Buo oeamenvnocmu Buowt pabom, noonexccaugue oyenxe
nepuoo K0J1-80 0417108
Texywuii koumpos Jlabopartopubie paboter (1s padora — 4 Gamna, 2s pabota — 4 Oamia, 3s 15
pabota — 4 6anna, 41 pabota — 4 Gana)
1 Pyb6esicnas ammecmayus [TucebmeHHast KOHTPOJIbHAS paboTa 20
Tlocewaemocms 5
Texywuii koumpos JlaGopaTtopubie paboTel (15 pabora — 4 Gamna, 251 pabota — 4 Gamna, 34 15
pabota — 4 6aina, 41 pabota — 4 Oaa)
2 Pyb6eorcnas ammecmayus [TucbMeHHast KOHTPOJIbHAS paboTa 20
Tlocewaemocms 10
3 CamocrosTenbHas pabora Joxmnan, mpe3eHTaIusl. 15
BCEIT'O 100
4 Yyactue u pgoknaa Ha KoH(epeHiuu. Pe3ynbrar mo HacTpoiike u
Teopueckas paboma a8 A (eperm Y R 20
KOH(UTYPUPOBAHUIO CTEHJIOB.

3asedyrouuii kagheopoi

Pocnucs Jama
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