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ITACIIOPT

®OHJIA OLIEHOYHBIX CPEJACTB IO YYEFHOM JUCIATILINHE

Muxponpoyeccopnuie cpedcmea 6 aﬂekmponpueodax U MEXHOI02UUYEeCKUX KoMnjiekcax

Tabnuna 1.
Ne Kon
KonTposmpyembie TeMbI . HaumenoBanue
n/ KOHTPOJIMPYeMOi
AUCHUTLTHHBI OLIEHOYHOI0 CPeICTBA
n KOMIIeTEeHIIUHN
Jlabopartopnas pabota
1 CrannapTHble KOMIOHEHTHI
DK3aMeH
2 | [Iporpammupyembie KOHTPOJLIEPHI Jlabopatopnas padota
porp Py P PPl DK3aMeH
3 HNucTpymMeHTHI Jlaboparopuas pabota
MIPOrpaMMHUPOBAHUSI. OIIK-2, OIIK-2.2 DK3aMeH
4 JIaHHbIE H TepeMeHHBIe OIIK-2.3, OIIK-3 Jlaboparopnas pabota
P ' OI1K-3.1, OIIK-3.2 Dk3aMeH
5 KommnoneHnTts! opranuzanuu Jlaboparopuas pabota
nporpamm (POU) . DK3aMeH
CtpyKTypa nporpaMMHOTO Jlaboparopnas pabota
6
obecneuenus [TJIK. DK3aMeH
. JlaGopatopHnast paboTa
7 CewmelictBo s13p1k0B MOK patopHai p
DK3aMeH
HEPEYEHDb OHEHOYHBIX CPEJICTB
Tabnuna 2.
Ne | HammenoBaHue KpaTkas xapakTepucTuka IIpeacraBiienue
n/m | OIEHOYHOro OLEHOYHOTO CPeICTBA OLEHOYHOTO CPEICTBA
cpeacTBa B doHze
CpencTtBo, NO3BOJISIONIEE OLICHUTh YMEHHE U
BIIaJIcHUE O0YYarOIIerocs U3JiaraTh CyTh
MIOCTaBJIEHHOM 3a7]a4H, CAMOCTOSITEIIbHO Tembl 1a00paTOPHBIX
Jlabopamopnas
1 Goma MIPUMEHATH CTaHJIAPTHBIE METObI PEIICHHS pabot u TpeboBaHUS
P MOCTaBJIEHHOM 3a7]a4i C UCIIOJIb30BAHUEM K MX 3alllUTe.
HMMEIOIIIeHCs 1abopaToOpHO 0a3bl, TPOBOIUTH
aHaJIN3 MOJTYYCHHOTO pe3ynbTaTra paboThl.
[TpoaykT caMoCTOSTENHHOM pabOTHI
oOyuaroierocs, mpeACcTaBISIOmunA codoii ero
MyOJTMYHOE BBICTYIUICHHUE TIO TOBEJACHUIO JI0
2 Joxnao Y yi JloBe a TeMsl TOKIIaI0B
ayTUTOPUH PE3yNIbTaTOB Y4eOHO-
MPaKTUYECKOU, yueOHO-ICCIIeTOBATEIhCKON
WJIM HAYYHOU TeMBbI
3 Ox3amen Wrorosas ¢popma olleHKH 3HAHUH Bompocsl k 3x3ameny




3AJAHUA J1JIS BBIIOJIHEHUSA IABOPATOPHBIX PABOT
Cemectp 7 (O®0O, O3DO), cemectp 9 (3DPO)

3aganue Nel. M3yueHne 0CHOB IpOrpaMMHUPOBaHUS IPOMBIIIIJIEHHOTO JIOTHYECKOT0 KOHTPOJLIEPA
OBEH IUIK110.
3aganmne Ne2. V3ydeHue TEXHHUYECKUMX XapaKTEPUCTHUK U OCHOB IMPOrPaMMHUPOBAHUS MaHEITH
oneparopa OBEH CII307.
3aganue Ne3. ll3yueHue TEXHUYECKMX XapaKTEPUCTHUK M OCHOB MPOrpaMMHUpPOBAHUS
npeoOpazoBarens yactorel [TYB101.
3aganme Ned. U3ydyeHue TEXHUYECKHUX XapaKTEPHUCTUK M OCHOB IPOTPaMMHUPOBAHHMA,
nporpammupyemoro peie [1P114.
3aganme NeS. Peanmuzanust paOoTel peBepcHMBHOrO Imyckarens Ha KoHTposutepe IIJIK 110
(CODESYS)
3ananue Ne6. Peanuzanus paborsl ABP Ha xonTposmiepe ITJIK 110 (CODESYS)

3aganue Ne7. Peanuzauus padorsl AYP na [IJIK

3aua1me Ne8. Peanuzanmsa aBTOMaTHYECKOI0 BKIIIOUCHUS YCTpOﬁCTB KOMIICHCalluK1 peaKTHBHOﬁ
MOIITHOCTHU

Kputepumn onenku 3HaHui Ha 3a1uTe JadopaTopHoii padorsl (OPO):
Kaxnas naGopatopHas paboTa OLEHMBACTCS OTACIBHO W 33 HEE MOXKHO MOJYYHTh
MakcUMyM 4 — Oasuia.

Tabnuna 3. 1lkana u kpuTepun OLICHUBAHUS YPOBHS OCBOEHUS AUCLMITIMHAPHBIX YacTel
KOMITETEHIINH, TPHOOPETAEMBIX MPHU BHIMOIHEHUH JTa0OPATOPHBIX paboT.

Baua YpoBenn Kpurtepun oneHuBaHus YPOBHS OCBOCHHS M CIHIIIMHAPHBIX
OCBOCHMA KOMIIeTEeHIUI 1oc/ie H3yYeHHUs1 Y4eOHOro MaTepuaJa
CryneHT npaBWIBHO BBINOJIHKT 3a1aHue. [lokazan oTinynble
. BJIa/ICHUS HaBbIKaMU IPUMEHEHUS OJTy4YE€HHBIX 3HAaHUN U
MaxkcumanbHbIN o
4 OBOHD YMEHUH NpH pereHnH MpodhecCUOHATBHBIX 3a/1a4 B PaMKax
yp YCBOEHHOTO yueOHOro MaTepuana. OTBETUII Ha BCe
JIOTIOJTHUTEIIbHBIE BOIPOCHI Ha 3aILUTE.
CTyneHT BBINOIHWI 33JaHUe ¢ HEOOIbIINMU HETOYHOCTSMHU.
IToxazan xopomme BiaJAeHNUs HaBbIKaMU IPUMEHEHUS
3 Cpennuii ITOJIYYEHHBIX 3HAHUM U YMEHUU IPU PEIICHUH
YPOBEHBb npo¢eCCHOHANIBHBIX 3a]1a4 B paMKaxX YCBOEHHOI'O y4eOHOTo
Matepuana. OTBeTHII Ha OOJBIIMHCTBO JOMOJIHUTEIBHBIX
BOIPOCOB Ha 3aIUTE
CTyneHT BBINOIHWI 33JJaHHEe C CYIIECTBEHHBIMU HETOYHOCTSIMHU.
ITokazan yqoBIETBOPUTEIBHOE BIIaICHUE HAaBBIKAMU
) MuHEMaNTBbHBIN IIPUMEHEHHS MTOTYYEHHBIX 3HAaHUN U YMEHH NIPU PELICHUH
YPOBEHB npo¢ecCHOHANIBHBIX 3a/1a4 B paMKaxX YCBOEHHOI'O Y4eOHOTO
MaTepuaia. [Ipu oTBeTax Ha JOMOJHUTENBHbBIE BOIIPOCHI HA
3anuTe ObUIO JOMYIIEHO MHOT'O HETOUYHOCTEH
[Ipu BBITIOJIHEHUY 3a7]aHUSI CTYIEHT IPOAEMOHCTPUPOBAI
MuHuManbHbI | HEJOCTATOYHBIM YPOBEHB BJIAaICHUS YMEHUAMHU U HaBbIKaMH IpU
1 YpOBEHb He pelieHny npodeccuoHaNbHBIX 3a7ad B paMKaX YCBOEHHOTO
JOCTUTHYT yuebHoro marepuaina. [Ipu oTBeTax Ha JONOJHUTEIbHbIE
BONPOCHI Ha 3aIUTE OBIJIO JOMYIIEHO MHOXECTBO HETOUYHOCTEN
0 OTtcyTCcTBYET JlabopaTopHast paboTa HE BHITIOJIHEHA W HE 3allIMIICHA




OueHouyHbIE CpecTBa
Bomnpocel k arrecTanuaM
Bonpocs! k nepBoii py0eskHOH aTTecTalUK

Omnepatopsl U HyHKIHU.
Apudmernueckue onepaTopsl.
OrniepaTopbl OUTOBOIO C/IBUTA.
Jlornueckue GUTOBBIE ONEPATOPBHI.
Omneparopsl BBIOOpa U OrPaHUYEHHUS.
Oneparopb! CpaBHEHUS.
MaremaTtnueckue QyHKIUH.
CrpokoBble (GyHKIUY.
CrangaptHble QYHKIIMOHAIBHEBIE OJOKH.
. Talimepsl.
. Tpurrepsl.
. JIeTEeKTOpBI UMITYJIbCOB.
. CueTuuku.
. Pacimpennplie 6M6G11OTEYHbIE KOMIIOHEHTBHI.
. [1oOUTOBBIN JOCTYII K LIETIBIM.
. I'mcrepesuc. [1oporoselil curaanusarop.
. OrpannyeHue CKOpOCTH U3MEHEHUS CUTHAIA.
. UaTepnonsuus 3aBUCUMOCTEN.
. AuddepenunpoBanue. MaTerpupoBanue.
. lIMA-perynsarop.
. Onpenenenne [TJIK.
. Bxonp1-seixoas! TTJIK.
. Pesxum peanbHOro BpeMeHHU.
. Orpannyenus Ha npuMmenenue [1JIK.
. Ycnous pabotsr [TJIK.
. UnaTerpanus I1JIK B cucremy ynpasieHus IpeanpUsITHEM.
. JlocTyITHOCTE IPOrpaMMUpPOBaHUSL.
. IIporpammusrii [JIK.
. Pa6ouwmit ik TTJIK.
. Bpems peakuuu [VIK.
. Ycerporictso TTJIK.
. CucremMHOe 1 IPUKJIAHOE IPOrPaMMHOE OOeCTIeYeHHE.
. KonTponb Bpemenu pabouero mukia.
. MucTpymenTs! nporpammuposanus [1JIK.
. Kommtekcel npoextnpoBanus MOK 61131-3.
. UHCTpyMEHTBI KOMIUIEKCOB nporpamMmupoBanus [1JIK.
. BctpoeHHbIe pelakTOpHI.
. TexcToBBIE PEAKTOPBI.
. I'pacdnueckue penakTopsl.
. CpencrBa OT/IaIKu.
. CpeacTBa ynmpaBiIeHUS] TPOEKTOM.
. Kommiekc CoDeSys.
. Ctpoenne komiuiekca CoDeSys
. Tl JaHHBIX.
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Oo6pasen 6us1era k 1-0if pyOexxHoi aTTeCTaAlMH.
T'PO3HEHCKUM IF'OCYJJAPCTBEHHBIH HEOTAHOU TEXHUYECKUNU YHUBEPCUTET

BWJIET Ne 1
1-s1 pyOe:kHasi aTTecTanms
Jucnumimaa MUKpOIpOLECCOPHBIE CPEJICTBA B 3JIEKTPONIPUBOIAX U TEXHOIOTHYECKUX
KOMILJIEKCax
Wuctutyr_sHepretuku  cnenunansHocTs _AHIT cemectp 7

1. Apudmerndeckue ornepaTopsl.
2. Bpewms peaxkuuu [1JIK.

YTBEPXAIO:
« » 20 T Houent lyxun B.B.

Bonpocs! ko BTOpoii py0e:kHOM aTTecTALMM:
DreMeHTapHble TUIIbI JaHHbIX.

[lenounciaeHHbIC TUIIBI.

Jlornueckuii Tur.

JlercTBUTEIbHBIE TUIIBI.

WuTepBasl BpeMeHu.

Bpewms cyrok u nara.

Crpoxku.

Hepapxust 371eMEHTapHBIX TUIIOB.
[Tonp3oBaTenbCKUE TUIBI JAHHBIX.

10. Maccussl.

11. CtpykTypsl.

12. Tlepeuncnenus.

13. OrpannueHue nuarnas3oHa.

14. IlceBHOHUMBI THIIOB.

15. Crnenuduxa peanuzanuu TunoB gaHHeIXx CoDeSys.
16. Unentudukarops!.

17. Pactipenenenue namMsTi EpEMEHHBIX.

18. Ilpsimast agpecarus.

19. Ilopa3psannas anpecanus.

20. IIpeoOpa3zoBaHus TUIIOB.

21. TOHKOCTH BBIYMCIICHUI.

22. OnpenaeneHne KOMNOHeHTa. OyHKIINY.

23. Ompenenenre KOMIoHeHTa DYHKIIMOHAIBHbIE OJIOKH
24. Onpenenenne komnoHeHTta [IporpaMmsl.

25. Kommnonentsl B CoDeSys.

26. Crpykrypa [10. 3agaun.

27. Crpyxkrypa I10. Pecypc.

28. Ctpykrypa I10. Konduryparus.

29. IIpo6siema nporpammupoBanus [TJIK.

30. ITJIK kak KOHEYHBI aBTOMAT.

31. CemeiictBo s1361K0B MOK.

32. A3bik muHelHbIX uHCTpYKUMH (IL).

33. CtpykTrypupoBanHsblii Tekct (ST).

34. Peneitabie nuarpammsl (LD).

35. ®dynkuoHansHbIe 010KOBBIC quarpammsl (FBD).
36. IlocnenoBatenbHbie PyHKITMOHANBHBIE cXeMbl (SFC)
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Oo6pasen 6u1eTa Ko 2-0if pyOeKHOH aTTeCTALMH. 5 5
I'PO3SHEHCKHUU I'OCYJJAPCTBEHHBI HE@TAHOU TEXHUYECKHUN YHUBEPCUTET

BWJIET Ne 1
2-51 pyOexxHasi aTTecTalUs
Jucnumimaa MUKpOIpOLECCOPHBIE CPEJICTBA B 3JIEKTPONIPUBOIAX U TEXHOIOTMYECKHUX
KOMILJIEKCax
Wuctutyr_sHepretuku  cnenunansHocTs _AHIT cemectp 7

1. HurepBan BpemeHHU.
2. Crpykrypa I10. Konduryparmus.

YTBEPXAIO:
« » 20 T Houent lyxun B.B.

Kpurepun onenku (B paMKax TeKyIIel aTTecTalumn)

B coorBerctBUM ¢ mOJOXKEHUEM O OaNIbHO-PEHTHMHIOBOM CHCTEME OLIEHKH Yy4eOHOM
nesitenbHOocTH cryaeHTa [THTY, pacnpenenenue 6anioB 1o BHIaM CEMECTPOBBIX OTUETHOCTEH
OCYIIECTBIISIETCS CIACAYIOIINM 00pa3oMm:

Tabnuia 4.
Buowvt omuemnocmeii Bbannvi(max)
Ouyenka Ammecmayuu 1 amm 2 amm Bcezo
oesmenvrocmu | TEKYIIHH KOHTPOJIb 15 15 30
cmyoenma 6 Py0exHblif KOHTPOJIb 20 20 40
npoyecce CamocTosrenbHas pabora 15 15
( 000]6(;/(;{ ZZZ%) ITocemaemocTs 5 10 15
HUTOIO 100

KpuTtepun onieHKH 0TBETOB HA TeOPEeTHYECKHE BONPOCHI:
Kpurepun onenkm (B pamkax 1 u 2ii Texyiiei aTTecTalun)

Pernamentom BPC ITHTY mpenycmorpeno 15 6amioB 3a Tekyuryto arrectanuto. Kpurepuu
OIICHKH pa3paOOTaHbl, UCXO/S U3 pa3jesieHrs 0ajuloB: 3a TEKYIYIO aTTecTaluio 7 OaljioB 3a
OCBOCHHME TEOPETUYECKHX BONPOCOB AUCLUILIMHBI, 8 OaUIOB — 3a OCBOCHHUE JIAOOPATOPHBIX
3aJaHuH.

Kpurepun ouneHKH OTBETOB HAa TEOPETHYECKHMH BOINPOC K INEPBOl M BTOPOH TeKyllel

aTTeCTallMu:

- 0 6a/U10B BBICTABJIAAETCS CTY/AEHTY, €CJIM JTaH HEMOJIHBIA OTBET, MPEACTABIISIIONINNA COOO0M
pa3pO3HEHHBIE 3HAHUS MO0 T€ME BOMpPOCa C CYIIECTBEHHBIMHU OIMUOKAMHU B OMpEACIICHUsX.
[IpucyTcTBYIOT (parMeHTapHOCTh, HEJIOTHYHOCTh W3NIOKEeHHS. CTyIeHT HE OCO3HAET CBSI3b
JAHHOTO TIOHSTHS, TEOPUH, SIBICHHUS C APYTUMU OOBEKTAaMU AUCHUIUIHHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AIMS M IOKA3aTeIIbHOCTh N3JI0XKeHUs. Peub HerpamoTHast. JlonomHuTe IbHBIC
Y YTOUHSIIOIIUE BOIPOCHI MIPETNOJaBATENS HE MPUBOAAT K KOPPEKIIMU OTBETA CTYJIEHTA HE TOJIBKO
Ha TTOCTABJICHHBIN BOMPOC, HO ¥ Ha JAPYTH€ BOMPOCHI JUCITUTIIIMHBI.

- 1 6a/1 BBICTABJIACTCS CTYAEHTY, IPU HATMYMU KOHCIIEKTOB, €CJIM JIaH HEIOCTATOYHO MOJTHBIN
U HEJOCTAaTOYHO pa3BepHYTHIH OTBeT. JIorMka M MOCIEeI0BaTENbHOCTh H3JIOKEHUS HMEIOT
HapyleHus. J[omyIeHp! OmMOKH B pAaCKPBITUH MOHITHIA, yOoTpeOaeHnN TepMUHOB. CTY/ICHT HE
CIIOCOOEH CaMOCTOSITENIbHO BBIJCIUTh CYHIECTBEHHbIE M HECYIIECTBEHHBbIE NPU3HAKU U
MPUYUHHO-CIEICTBEHHBIE CBs3M. CTYIEHT MOXET KOHKPETHU3WPOBaTh OOOOIICHHBIC 3HAHUS,



JI0Ka3aB Ha IpUMepax UX OCHOBHBIE IOJIOKEHUS TOJIBKO C TIOMOIIBIO IIpenoasareins. PeueBoe
odopmiteHre TpeOyeT MOMPaBOK, KOPPEKITHH.

- 2 0aJUIbI BBICTABJISIETCS CTY/ACHTY, €CJIM JIaH MOJIHbIN, HO HEIOCTATOYHO I10CJIE10BATEIbHBIN
OTBET Ha MOCTABJICHHBIN BOMNPOC, HO MPU 3TOM ITOKAa3aHO YMEHHUE BBLACIIUTH CYIIECTBEHHBIE U
HECYUIECTBEHHbIE MPU3HAKU U IPUUMHHO- CJIEICTBEHHBIE CBA3H. OTBET JIOTUYEH U U3JI0KEH B
TepMHHAX HayKH. MOTyT ObITh AOMYyIIeHbl 1—2 omMOKH B ONpeAeeHUH OCHOBHBIX MOHATHUH,
KOTOpBIE CTYJEHT 3aTPYAHSIETCS UCIIPABUTh CAMOCTOSATEIBHO.

- 3 0aJUIBI BBICTABJISIETCSI CTYAEHTY, €CJIM JIaH IMOJHBIN, pa3BEPHYTHII OTBET HA ITOCTABJICHHBII
BOIIPOC, IOKa3aHO YMEHUE BBIJIEIIUTD CYIIIECTBEHHbIE U HECYILIECTBEHHbIE IPU3HAKHU, IPUUNHHO-
cienCcTBeHHbIe CBA3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTUYEH, U3JI0KEH B TEPMUHAX HAYKH.
OpHako AONyYIIEHbl HE3HAYUTEIbHBIC OMIMOKMA WM HEHOYEThlI, UCHPABICHHBIE CTYJICHTOM C
MTOMOILBIO «HABOJSALIMX» BOIIPOCOB MPENOAaBATENS.

- 5 6a/1s1b1 BBICTABJISIETCS CTYACHTY, €CJIM JJaH [TOJIHBIH, pa3BEpHYTHII OTBET HA ITOCTABJICHHBIN
BOIIPOC, JOKA3aTEJIbHO PACKPBITHI OCHOBHBIE IMOJIO)KEHHUSI TEMBI; B OTBETE IPOCIIECKUBACTCS
YyeTKasi CTPYKTYpa, JIOTUYECKas MOCIIEI0BATEIbHOCTb, OTPAXKAOILasi CYIITHOCTh PACKPhIBAEMBbIX
MOHATUM, TEOpUH, sABICHUU. OTBET U3JIO0KEH JUTEPATYPHBIM SI3bIKOM B TEpPMHUHAX Hayku. B
OTBETE JIOMYIIEHbI HEJOUEThI, UCIIPABJICHHBIE CTYIEHTOM C IIOMOIIbIO IPENO1aBaATENs

- 6 0a/U10B BBICTABJISIETCS CTYIEHTY, €CJIM JIaH [TOJIHbINA, pa3BEPHYTHII OTBET HA TOCTABICHHBII
BOIIPOC, IIOKa3aHa COBOKYIHOCTb OCO3HAHHBIX 3HAHUH 00 O0BEKTE, JOKAa3aTeIbHO PACKpPbHITHI
OCHOBHBIE€ TMOJIO)KEHHSI TEMbl; B OTBETE IPOCIECKHUBACTCS YETKass CTPYKTypa, JIOrMYecKas
IIOCJIEIOBATEIbHOCTD, OTpaXKarollasi CYIIHOCTb PACKpPBIBAEMBIX IOHATHM, TEOPHUH, SIBICHUMU.
3nanue 00 o0beKTe JeMOHCTpUpYyeTcs Ha (OHE MOHUMAHUS €ro B CUCTEME JaHHOW HayKu U
MEXIUCUUIUIMHAPHBIX CBsA3eH. OTBET U3JI0KEH JIUTEPATypHBIM SI3bIKOM B TEPMHUHAX HayKH.
MoryT OBITH AOMYIIEHBI HEAOYETHl B OINPEACICHUU TOHSATUI, WCIpPaBIEHHBIE CTYIECHTOM
CaMOCTOSITENIHO B IMPOIIECCE OTBETA.

-7 6aJU10B BBICTABJISIETCS CTYIEHTY, €CJIM JIaH [TOJIHBINA, pa3BEPHYThII OTBET HA TOCTABICHHBII
BOIPOC, IOKa3aHa COBOKYIHOCTb OCO3HAaHHBIX 3HAHUK 00 O0ObBEKTe, MpPOSBIAIOLIASACT B
CBOOOJTHOM OTIEPHPOBAHNUU TOHATHAMM, YMEHUH BBIACIUTH CYILIECTBEHHBIE U HECYILIECTBEHHbIE
€ro NMPU3HAKH, IPUUNHHO-CJIE/ICTBEHHbIE CBA3HU. 3HaHHe 00 00BEKTE IEMOHCTpUpPYETCs Ha (QoHE
NIOHMMAHHsA €ro B CHCTEME JaHHOM HayKM M MEKIUCUUIUIMHAPHBIX cBs3ed. OTBer
bopMynupyeTrcsi B TEpMUHAX HAYKH, U3JI0KEH JIUTEPATYPHBIM A3BIKOM, JIOTHYEH, I0OKA3aTENIEH,
JEMOHCTPHUPYET aBTOPCKYIO MTO3ULIUIO CTYAEHTA.

Bannet 3a memy 6v1600amca Kaxk cpeoHull 6anil no 3a0AHHLIM CHIYOEHMY 80NPOCAM, He
cuumasn Koau4ecmeo «Hagoo0AWUX» U YMOYHAUWUX 60NPOCOE.

bannwl 3a mexywiyro ammecmayuio 661600amca KaKk cpeoOnHuil 6a11 no 6cem memam.



JK3aMeHaMOHHbIe Bonpockl (OPO, 300, O3D0)

3K3aMeHaHHOHHLIe BOIIPOCHI IO TUCHHUIIJINHE «MI/IKPOHPOIIGCCOPHBIG cpeacrea B
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IJICKTPONPUBOAAX U TEXHOJOTNYECCKUX KOMILJICKCAX»

Omnepatopsl 1 HyHKIHU.

Apudmerndeckue onepaTopsl.

OrniepaTopbl OUTOBOTO C/IBUTA.

Jlornueckue GUTOBBIE ONEPATOPBHI.
Omneparopsl BBIOOpa 1 OTPaHUYEHHUS.
Omneparops! CpaBHEHUS.

MaremaTtnueckue (yHKIUH.

CrpokoBble (GyHKLUH.

CrangaptHble QyHKIIMOHAIBHEBIE OJOKH.
Taitmepsl.

Tpurrepst.

. JIeTeKTOpBI UMITYJIBCOB.

Cueryuku.

Pacmupennble 6MGIMOTEYHbIE KOMIIOHEHTHI.
[ToOWTOBBIN JOCTYII K LIETBIM.

I'ucrepesuc. Iloporosslii cUTHAIU3aTOP.
OrpaHudeHue CKOpOCTH U3MEHEHUS CUTHAIA.
. UaTepnonsuus 3aBUCUMOCTEN.
HuddepenuupoBanue. MaTerprpoBanue.

[T /I-peryisrop.

Onpenenenne [TJIK.

Bxogsl-Berxonasl ITJIK.

Pexxum peanbHOro BpeMeHU.

Orpannyenus Ha npuMmeHenue [1JIK.
VYcnosus pabotsr TTJIK.

Wurerpanus I1JIK B cucremy ynpasineHus IpeIpUsITHEM.
JIoCTYITHOCTE TPOrpaMMUPOBAaHUS.
ITporpammusrii ITVIK.

Pa6ouwnit muka TTJIK.

Bpewms peakuuu [JIK.

VYerporictso TTJIK.

CucrteMHOe U IPUKJIAHOE TPOrpaMMHOE 0OecTieueHHe.
KoHTponb Bpemenu paboyero mukia.
WNuctpymenTs! nporpammuposanus [1JIK.
Kommrekcs! mpoektupoanus MOK 61131-3.
HNHucTpymMeHTH! KOMIUIEKCOB ITporpaMmuposanus [1JIK.
BcetpoeHHbIe peakTopsl.

TeKkcToBBIE PEAKTOPSI.

['padmyeckue peaakTophl.

Cpencrsa OT/IaIKH.

CpencrBa ynpaBieHHS TPOEKTOM.

. Kommiekc CoDeSys.

Crpoenue xomiekca CoDeSys

Tumne! aHHBIX.

DneMeHTapHbIE TUIIBI JaHHBIX.

. llemouncieHHbIE TUIIHI.

. JlJornueckwii Turm.

. JlelicTBUTENIbHBIC THUIIBI.



49. nTepBan BpeMEHH.

50. Bpewms cyTok u nara.

51. Crpokn.

52. Uepapxus 351eMEHTapHBIX TUIIOB.

53. I1oyib30BaTENBCKUE TUIIBI TAHHBIX.

54. Maccussl.

55. CTpyKTypBHl.

56. [lepeuncnenus.

57. OrpanuueHue quana3oHa.

58. IlceBHOHMMBI TUIIOB.

59. Cneunduxka peanuzanuu TurnoB gaHHbIX CoDeSys.
60. UnenTrdukaTopsl.

61. Pactipenenenue naMsaTy epeMEeHHBIX.

62. [Ipamas agpecanusi.

63. Ilopaspsnnas ampecarusi.

64. IIpeoOpa3oBaHus TUIIOB.

65. TOHKOCTH BBIYUCIICHUH.

66. OnpeneneHne KOMIOHeHTa. OYHKIUU.

67. Onpenenenne KoMnoHeHTa OyHKIIMOHAIBHBIE OJIOKH
68. Onpenenenue komnonenrta [Iporpammel.

69. Kommnonentsl B CoDeSys.

70. Ctpyxrypa I10. 3anaun.

71. Crpykrypa I10. Pecypc.

72. Ctpykrypa I10. Konduryparus.

73. IIpobnema nporpammupoBanus [TJIK.

74. 11JIK kak KOHEYHBIM aBTOMAT.

75. CemeiictBo s1361k0B MOK.

76. s3Ik nMHENHHBIX HHCTPYKIMHA (IL).

77. CtpykTypupoBanHblii Tekct (ST).

78. Peneitnbie quarpammsl (LD).

79. ®yHkuMoHaNbHbIe 0s10KOBBIE Auarpammsl (FBD).
80. ITocnenoBarenbhble pyHKIMOHATBHBIE cXeMbl (SFC)

O0pasen Omiiera K IK3aMeHY.

T'PO3HEHCKHUV I'OCYOAPCTBEHHbBIH HE®TAHOH TEXHUYECKHH YHUBEPCUTET

BWJIET Ne 1
Jlucuumnmaa MHEKpOIPOLIECCOPHBIE CPEACTBA B DJIEKTPOIPUBOIAX U TEXHOIOTHMYECKUX
KOMIIJIEKCcax
WNucturyr_sHepretuku  cneuuanbHocTh AHII cemectp

1. HurtepBan BpemeHH.
2. Crpykrypa I10. Konduryparnus.

YTBEPXIAIO:
« » 20 1. 3aB. kadenpoit ATIIII




Tabnuma 5. [lIkana orieHUBaHUs YPOBHSI 3HAHUM MPU MTPHUEME dK3aMeHa

Bawt YpoBennb Kpurtepun oueHnBaHus yPOBHS OCBOCHUS AMCUHMIINHAPHBIX
OCBOEHUS KOMIIeTEeHIHIi 10cJie M3y4YeHUs1 Y4eOHOro MaTepuaJia
CryaeHT npaBWIbHO OTBETUJI HA TEOPETUUECKUE, TPAKTUUECKUE U
5 MakcumanbHbIi KOMIUIEKCHBIE BOIpockl Omitera. [lokasan oTauyHbIe 3HAaHUS B
YpOBEHb pamMKax yCBOEHHOro yueOHoro Marepuana. OTBETHII Ha BCE
JIOTIOJIHUTEIIbHBIE BOIPOCHI
CTyaeHT OTBETHII Ha TEOPETUUYECKHE, IPAKTUYECKUE U KOMILJIEKCHbBIE
4 Cpenuuit BONPOCHI OmIIeTa ¢ HeOOMBIIMMH HeTOUHOCTSIMH. [Tokazan xoporme
YPOBEHb 3HAHHUA B paMKaxX YCBOCHHOro yuyeOHOro marepuana. OTBETHI Ha
OOJIBIIMHCTBO TOTIOJHUTEIHLHBIX BOIPOCOB
CTyaeHT OTBETHII Ha TEOPETUUYECKHE, IPAKTUYECKUE U KOMILJIEKCHbBIE
. BOIIPOCHI OMJIETa C CYIIECTBEHHBIMH HETOYHOCTSIMH. [Tokazan
MuHuMaTbHBIN
3 YPOBCHb YZIOBJIETBOPUTENIbHBIC 3HAHUS B PAMKAX YCBOCHHOTO
yueOHoro Matepuana. [Ipu oTBeTax Ha JOMOJHUTEIBHBIC BOIPOCHI
OBLIO AOMYIIEHO MHOTO HETOYHOCTEH.
[Ipu oTBeTE Ha TEOPETHUUECKHUE, TPAKTUIUECKUE U KOMILJIEKCHBIC
MuHuManbHbIN BOIPOCHI OMJIeTa CTYACHT MPOJIEMOHCTPUPOBAT HEJOCTATOUHBIH
2 YPOBEHb HE ypoBeHb 3HaHuM. [Ipu 0TBEeTaxX HA AOMOIHUTEIbHBIC
JOCTUTHYT BOIPOCHI OBLJIO JIOMYIIEHO MHOXECTBO HEMPABUIIBHBIX

OTBCTOB.




CAMOCTOATEJIBHASA PABOTA

[lo paHHOW AUCHMIUIMHE B KAaueCTBE CaMOCTOSITENbHOM paboThl CTYIEHTOB MPEIyCMOTPEHO
opopmuenue pokiana. [Ipy TOM HCHONHUTENh MOXKET BBIOpPATh TEMy W3 IPEIIOKEHHOU
TeMaTUKU. B OTHenbHBIX Ciydasx TeMa MOXKET ObIThb M30paHa CTYACHTOM BHE TEMaTHYeCKOTO
CIIUCKaA.

[Ipy mnoAroToBKEe [OKJIaAa CTYIEHTY IMPEIBAPUTENIBHO ClEAyeT Moa00paTh pa3linyHbIe
JTUTEpaTypHble, TNEPUOJUYECKUE, HOPMATUBHBIE M JPYrU€ HCTOYHUKU M  MaTepualbl,
CUCTeMAaTHU3UPYs U 0000111as IPU 3TOM HYKHYIO HH(OPMALIUIO [0 TEME.

Tabaua 6.
Ne TeMBI IJ191 JOKJIA10B
1 OO01re NOHATHA JOTMYECKON CUCTEMBI YIIPABIICHUS U aBTOMAaTUYECKOTO
pEryJIupoBaHusl IPU aBTOMATU3ALIUN TEXHOJIOTHYECKUX MPOIIECCOB.
2 HaznaueHne aBTOMaTHU3MPOBAHHBIX CUCTEM YIPABICHUS B JHEPI€TUKE.
3 YPOBHU CHUCTEM aBTOMATHU3UPOBAHHOT'O YIIPABJICHUS MTPEANIPUSITHEM.
4 Bunbr ob6ecrieueHunil v )KU3HEHHBIH [TUKIT aBTOMATU3HPOBAHHBIX CUCTEM YITPABJICHHUS
TEXHOJIOTUYECKHUM TPOILIECCOM.
5 YpoBHu ynpasienus npeanpustueM. Huwxuuit (monesoii) yposeub ACY TIL
6 Cpenuuii ypoBenb ACY TII
7 Bepxuuii ypoens ACY TII
8 Ceresoit yposens ACY TII
9 [Toneswie muubr ACY TII
10 Cxewmbl B3aumopeiicteus yposaeid ACY TII. Otkpertas cucrema. Crannapt OPC.
Kputepuu onenkun
Pernamentom BPC mnpemycmorpeno Bcero 15 0amioB 3a camMoOCTOSTEIBHYIO DPabOTy
CTYyJICHTA.

- 0 02/U10B BBICTABJISIETCS CTY/IEHTY, €CJIM NOJATOTOBJIEH HEKAYECTBEHHBIN JOKJIa/A: TeMa
HE pACKpbITa, B M3JOKEHMM [OKJIaJa OTCYTCTBYET 4eTKas CTPYKTypa, JIOrHueckas
MOCJIEI0BATEIbHOCTD, OTPaXKaroIIasi CyIHOCTh PACKPBIBAEMBIX MOHATUM, TEOPUH, IBICHUM.

- 1,2- 6a1J1 BhICTABJISIETCS CTYAEHTY, €CJIM IMOJrOTOBJICH HEKAYeCTBEHHBIN JOKIIAJl TeMa
PacKphITa, OJTHAKO B M3JIOKEHUH JTOKJIa/1a OTCYTCTBYET YETKasl CTPYKTYpa OTpa)karomiasi CylHoCTh
PaCKpBIBAEMbIX MTOHATHI, TEOPHUIA, SIBIICHH.

- 3,4 0aJ1110B BBICTABJISIETCS CTYAEHTY, €CJIM MOJTOTOBJIEH KAY€CTBEHHBIA JOKJIA/: TEMaA
XOpOUIO PacKpbITa, B M3J0KEHUU JOKJIaJa IMPOCIEKUBACTCS 4YETKas CTPYKTypa, JIOrH4ecKas
MOCJIEI0BATEIbHOCTh, OTpAXalolasi CYIIHOCTb PAaCKpPbIBAEMbIX MOHSTHI, TEOpUH, SIBICHUU.
OnHako CTYACHT HE OCO3HAET CBSI3b JIAHHOTO TIOHATHS, TEOPUH, SBICHUS C IPYTUMH O0BEKTAMU
JTUCLHUTIITUHBI.

- 5, 6 0a/J10B BBICTABJISIETCHA CTYAEHTY, €CJIM TOATOTOBJIEH Ka4€CTBEHHBIN IOKIa/A: TeMa
XOpOIIIO PacKphITa, B HM3JOKEHUU JOKJIaJa MPOCIECKUBACTCS YETKash CTPYKTypa, JIOTHYECKas
MIOCJIEIOBATEIbHOCTh, OTPAXAIOIasi CYIIHOCTh PAaCKpPbIBAEMBIX TIOHATHHI, TEOpPUH, SBICHUN.
CTyaeHT XOpoImIo amneummpyeT TepMuHaMu Haykd. OJIHaKo 3aTpyaHSETCS OTBETHTh Ha
JIOTIOJTHATEILHBIE BOMPOCHI IO TeME J0Kiana (2-3 Bompoca).

-7, 9 6a/U10B BBICTABJISIETCS CTYIEHTY, €CJIM MOATOTOBJIEH KaueCTBEHHBIN JIOKIIAJl: TeMa
XOpOUIO PAaCKpbITa, B M3JO0KEHUU JIOKIJIAJa IMPOCIEKUBACTCS UYETKash CTPYKTypa JIOrHYecKas
[IOCJIEIOBATEIbHOCTb, OTpa)XKalollasi CYIIHOCTb PAaCKpPBIBAEMBIX IIOHATHH, TEOPUH, SBICHUMN.
CryneHT cBOOOJHO ameMpyeT TepMuHaMu Hayku. OHAKO Ha JOTOJHUTEIBHBIE BOIPOCH 1O



Teme nokiazna (1-2 Bompoca) OTBEYAET TOIBKO C TTOMOIIBIO TIPETOIaBaTelIsl.

-10-15 0anyi0oB BBICTABJISIETCS CTYAEHTY, €CJAM IOJrOTOBJICH KAuYeCTBEHHBIA JIOKJIA] U
MpPE3CHTAlMsI: TEMa XOpPOLIO PACKPBITA, B U3JIOKEHUU JOKJIaZa MPOCICKUBACTCA YETKas
CTPYKTYpa JIOTUYECKAsI TIOCJIEI0BATEIbHOCTh, OTPAXKAIOIIAsl CYITHOCTh PACKPHIBAEMBIX MMOHATHH,
teopuil, sBieHui. CTyAEHT CBOOOJHO aneuIMpyeT TEPMUHAMH HAyKH, JIEMOHCTPUPYET
aBTOPCKYIO Mo3uIui0. Crioco0eH OTBETUTh Ha JIOMIOJTHUTEIIbHBIC BOIIPOCHI IO TeMe Jokiana (4-5
BOIIPOCA).



Ilpunosicenue 1
KOMILIEKT 3AJTAHUM JIJISI BBINNOJHEHUSA JABOPATOPHBIX PABOT
Cemectp 7 (O®O u O3®0)

3ananue Nel. M3yyeHue OCHOB NMPOrpaMMHPOBAHUS NMPOMBIILIEHHOTO JIOTHY€CKOT0
koHTposiepa OBEH IIJIK110.

Hesanb padoTsi

O3HAaKOMHUTBCS C YCTPOMCTBOM M TEXHMUYECKHMHU XapaKTEPUCTHKAMHU IPOrpaMMHUPYEMOTO
koHTposiepa OBEH IIJIK110, mpumoOpecTd HaBBIKM NPOrPaMMHPOBAHHS C TPHUMEHEHHUEM
nporpaMMHoro obecrieueHust CoDeSys 2.3, u3ydnuTh OCHOBHBIE (PYHKIIMH U OTICPAITHH.

Conep:xkanue padboTbl

a) UM3yuuTe Ha3zHaueHue, TEXHUYECKHE XapakTepuctuku koHtposuiepa [IJIK110,
OCHOBHBI€ Y3JIbl U BO3MOKHOCTH JJaOOPATOPHOTO CTEH 1A.

6) U3zyunts npunuunsl nporpammuposanuss OBEH TIJIK110.

B) Jloma npu nmoAroToBke K padoTe:

- BBIIIOJIHUTH CUHTE3 CUCTEMBl aBTOMAaTH3a1luH, COTJIACHO BbIIAHHOMY BapHaHTY 3ajauu;

- COCTaBUTh MpOTpammy i BBOJA B KOHTPOJILJIEP.

r) B maboparopuu:

- MPOWTHU TECTUPOBAHHUE 10 OCHOBAM MporpaMMmupoBanus kouTposuiepa [1JIK110;

- OCBOWTH rpaduueckyro cpeny nporpammuaoro obdecriedennsi CoDeSys 2.3;

- ckoH(pUrypupoBarb 000pyI0BaHUE;

- HaOpaTb Ha KOMIIBIOTEpE MOATOTOBICHHYIO IPOrpaMMy, OTKOMIIUINPOBATh €€ BBECTH
B KOHTpOJIep. YOeIuThCsl B IPABHILHOCTH PabOThI POrPAMMBI.

TpeGoBanus k oT4éTY

OT4er JOMKEH CONlepKaTh:

— Ha3BaHUe J1abopaTOpHON pabOThI;

— 11eJIb pabOoTHI,

— YCJIOBHMSI 33/1a4¥ 110 BapHAHTY, IPUHATHIE 0003HAUYECHUS IEPEMEHHBIX, JTOTHUECKHE
(YHKLIUU 17151 BBIXOAHBIX M IPOMEKYTOUHBIX MIEPEMEHHBIX, TPH HEOOXOAMMOCTHU LIUKJIOTpaMMYy
paboTsl 000PYIOBAHNS,

— JIoTU4ecKre GYHKIUH B aJjpecax IporpaMMHUPYEMOro KOHTPOJIEPa;

— IIporpamMmy Juisl peajin3alii CUCTEMBI YIIPaBICHMUS;

— METOJIUKY SKCIIEPUMEHTAIBLHON MPOBEPKU (PYHKLIIMOHUPOBAHUS PEATU30BAHHON CUCTEMBI
YIpaBIEHUS U Pe3yJbTaThl IPOBEPKH;

— BBIBOJIBI IO paboTe.

KonTpoJibHbIe Bonpockl

1. Yro 03HavaeT TEPMUH «KOH(PUTYPUPOBAHHE TPOCKTa»?

2. Yto o3HayaeT TEPMHUH «target-Qailiny, rae U Kak OH UCIOJIb3YEeTCs B IPOrpaMMHOMN
cpene CoDeSys 2.3?

3. UYrto Takoe 0ObsIBIEHNE NEPEMEHHBIX,  KaK 3TO UCHOIb3YeTCs MPU
IpOTrpaMMUPOBAaHUM KOHTpoJuiepa?

4. Moxwno i B [1JIK110 peanuzoBats Talimep ¢ yctaBkoi Bpemenu 0,07 c?

5. Ilpu kakuxX yCIIOBHSIX Ha BBIXOJI€ TaliMEpOB KOHTpoiepa GopMHUpyeTcsi curHai «0» u
curHan «1»?

6. Ilpu KakuMX yCIIOBHSIX Ha BBIXOJI€ CUETUMKOB KOHTpOIepa popMupyercs: curHai «0»
U curHai «1»?

7. UYro o3HauaeT co3naHue GpyHKIMoHanbHOro 6noka (FB) npu nporpamMmmupoBanuu
KOHTpoJiepa?

8. Uro o3Hauaet co3nanue u otkpeitue Gpynkun (FC) npu nporpaMMupoBaHuu
KOHTpoJiepa?

9. Kakue ocHOBHBIE 3J€MEHTHI BKJIO4aeT JabopatopHslii crenn CAY-OBEH?

10. Kakumu moctonHCcTBaMu 00JaaeT MPOTPAMMHUPYEMBIH JIOTHUYECKUN KOHTPOJLIEP
OBEH IJIK110?

11. B kadecTBe KakuxX YCTPONCTB MOKET UCIOJIb30BaThcss KOHTpoJuiep [1IJIK110?



3aganue Ne2. U3yyeHne TeXHMYECKHX XapAKTEPUCTHK M OCHOB IIPOrpaMMHUPOBaHHUSA

nadeju oneparopa CII307

Hean padoTsl
N3yunth HyHKIIMOHATBHBIE BO3MOXKHOCTH TTaHemu orneparopa CI1307 u nmpuodpecTr HaBBIKU

ee MPOrpaMMHPOBAHUS JJIs1 aBTOMATU3ALMHU YIPABJICHUS 3aJaHHBIM 00BEKTOM.

Conep:xkanue padoThbl

a) M3y4nTh BO3MOKHOCTH U OCOOCHHOCTH J1a0OpaTOPHOTO CTEH/A.

0) I3yunTh Ha3HAUYCHHE U TEXHUYECKUE XapaKTepUCTHKHU manenu oneparopa OBEH CII307.

B) M3yunTh NPUHLKIIBI IPOrPAMMHUPOBAHUS TAHEJIM ONIepaTopa.

r) Jloma, mpu moAroToBKe K pabore, HOArOTOBUTD:

- KaKk MUHUMYM TPU KApTHUHKH MPOTPAMMHUPYEMOTO IyJIbTa YIPABICHUS BUPTYATbHBIM
00BEKTOM IO 3a/JlaHHOMY BapuaHTy (BbIOOp peXuMa, pydyHOE yIpaBJeHHE,
ABTOMATUYECKOE YIPABIICHUE);

- mporpammy mis koHtposuiepa OBEH ITIJIK110 st mpoBepku (YHKIMOHUPOBAHUS
[OJIFOTOBJIEHHOT'O MYJbTA YIPABJIEHUS COBMECTHO C KOHTPOJIEPOM.

n) B naGoparopun:

- OCBOUTH TpaduvecKyro cpeay nmporpammuoro obdecriedenus «Konduryparop CI1300»;

- ¢ nomompto nporpammbl «Kouduryparop CII300» na IIK HaOpaTh MOArOTOBIIEHHBIE
9KpaHbl IaHEJIU OIlepaTopa;

- 3amucaTh MPOEKT B MaMsITh IMaHEIH ONepaTopa;

- ckoH¢urypuposath kouTposiep OBEH ITJIK110 mnst pabots B cetn RS485;

- HabpaTh Ha KOMITBIOTEPE MOATOTOBIECHHYIO JOMa MPOTPaMMy M OTKOMIIUJIUPOBATH €€;

- BBECTH IPOrpamMMy B KOHTPOJUIEP U YOEUTCS B IPAaBUILHOCTHU €€ paboThI;

- TpU COBMECTHOW paboTe maHenu orepaTopa U MNPOrPaAMMUPYEMOTO KOHTpOJUIepa
MIPOBEPUTH NMPABUIHLHOCTH ()YHKITMOHUPOBAHHUS ITyJIbTA OIIEPATOPa;

- TIOJITOTOBUTH OTYET U CHEJIATh BHIBOJBI MO padoTe.

TpebGoBanus Kk oTuéTy

OTyeT NOKEeH CoAepKaTh:

a) 1eJb paboTHI;

0) omrcaHye TEXHOJIOTUYECKOM 3a/Jaui TI0 BAPUAHTY, KOHUTYPALIUIO UITU TEXHOJIOTHYECKYIO

CXe€My aBTOMAaTH3UPOBAHHOTO 00bEKTa, 0003HAUCHHE NIEPEMEHHBIX, COIEPKATEILHOE OIUCAHNE
dbopMHpOBaHUs JIOTHUECKUX (YHKLUH, JOrHYeckue (QYHKIUH, COOTBETCTBYIOLIME paboTe
00BEKTa C YIETOM PYYHOI'O U aBTOMAaTUYECKOTO PEKUMOB PaOOTHI;

B) (1)I/I3I/I‘IGCKI/IC U CUMBOJIBHBIC aJip€Ca NMEPEMCHHBIX, OTPCHAKTUPOBAHHBIC U ITPOBCPCHHLIC

nporpammsl it IIJIK110 u nanenu oneparopa CI1270 ¢ koMMeHTapusMU K HUM;

I') PUCYHKH C 3KPaHOB IIPOrpaMMHUPYEMOTO MyJIbTa U KOMMEHTapUHU K HUM;
1) OIMCaHNWE METOJAMKH U SKCIEPUMEHTAIbHOM NpPOBEPKU pabOTOCIIOCOOHOCTH CHCTEMBI

aBTOMATHU3allu B aBTOMATUYCCKOM U PYYHOM PCIKHUMAX;

8.

€) BBIBOJBI MO padoTe.

KoHnTpoJsbHbIe BONPOCHI

1. KakoBo Ha3HaueHHE NMaHenu onepaTopa?

Kakue pexumbl pabOThI €CTh Y MaHeNu oneparopa?

. Kak ocymiectBinsiercst mepexoj OT OIHOM KapTUHKHU K JIPYrOM, €CIH MyJbT BKIIIOUAET B ceOs
HECKOJIBKO KapTUHOK?

. Kak obecnieunBaetcs aapecariysi 3J7€MEHTOB TPOrPaMMUPYEMOTO MyJIbTa YIpaBlieHUs?

Kakoii 00beKT Ha3bIBaeTCSI BUPTYAJIbHBIM?

. Uem ornmuaetcst mporpamma IUJIK ans ympaBieHus OoIHUM U TeM K€ OOBEKTOM IpU
UCIIOJIb30BaHUH MTPOrPAMMHUPYEMOTO MYJIbTa M MPU UCIOJIB30BaHIUH OOBIYHOTO MYJIbTA C
pealbHbIMHM KHOIIKaMH, TyMOJiepaMu | T.I1.7

7. KakoBo HazHaueHue Oioka YIIK B anmapaTHO# yacTu 1a00paTopHOro cTeHja?

Kak opraam3oBan oOMeH wuHbOpMAIME MEXIy BUPTYaJIbHBIM OOBEKTOM H

W N

IIPOrpaMMUPYEMBIM KOHTPOJIEPOM?



3ananne JI»3. U3yueHne TeXHUYECKHX XapPAKTEPUCTUK H OCHOB NMPOrPAMMHUPOBAHUS
nporpammupyemoro peje OBEH I1P114

Hesanb padoTsl

O3HAaKOMHUTBCS C YCTPOMCTBOM M TEXHMUYECKHMHU XapaKTEPUCTHKAMHU IPOrpaMMHUPYEMOTO
pene OBEH I1P114, nmpuoOpecTu HaBBIKM MPOTpaMMHUPOBAHUS B CIEIUATU3HUPOBAHHON Cpelie
nporpammupoBanusi Owen Logic, N3y4uTb OCHOBHBIC (P)YHKIIMU U OTIEPALIHH.

Conep:xkanue padboTbl

a) M3yunTh Ha3HAUEHME, TEXHUUECKUE XapaKTEPUCTUKHU Nporpammupyemoro peae OBEH
ITP114, ocHOBHBIE Y3JIbI M1 BO3MOKHOCTH JIA0OPATOPHOT'O CTEH/IA.

0) U3yuuts cucremy KomMaHa U npuHLUIE TporpamMmupoBanust OBEH [1P114,

B) Jloma npu nmoAroToBke K padoTe:

- BBIIIOJIHUTH CUHTE3 CUCTEMBl aBTOMATH3allMU COTJIACHO BapUaHTY 3a]1auH;

- COCTaBHUTb NPOTPaMMYy JJisi BBOJA B IPOrPAMMHUPYEMOE peie.

r) B maboparopuu:

- POMTHU TECTUPOBaHKE 10 ocHOBaM nporpammuposanuss OBEH I1P114;

- OCBOMTb BU3YyaJIbHYIO cpeay nporpammupoBanus Owen Logic

- cKoH(UrypupoBaTh 000py10BaHUE;

- HaOpaTh Ha KOMITBIOTEPE MOArOTOBICHHYIO MPOTPaMMy, OTKOMITHIIUPOBATH €€ 1 BBECTH B
nporpammupyemoe pene. I[IpoBepuTs pabOTOCIOCOOHOCT, W MPABHIBLHOCTH BBITOJIHEHUS
IIPOrPaMMBI.

TpeGoBanus k oT4éTy

OTuer HOKEH CONepKaTh:

a) 1esb paboThI;

0) ycIIOBUSL 3alaud O BapHaHTy, NPUHATHIE OOO3HAYCHUS NEPEMEHHBIX, JIOTHYECKHE
(GYHKIUY TSI BBIXOAHBIX U MPOMEKYTOYHBIX MEPEMEHHBIX, TPU HEOOXOJUMOCTH IUKJIOTpaMMy
paboTel 000PYAOBAHMUS;

B) Jjorudeckue (pyHKIMU B aapecax mporpammupyemoro pene [1P114;

) mporpammy Ui peaju3aliy CUCTEMBI yIipaBieHus Ha pene [1P114;

1) METOJTUKY SKCIIEPUMEHTAILHON MPOBEPKU (PYHKIIMOHUPOBAHUS PEATM30BAHHON CHCTEMBI
YIpaBIEHUS U Pe3yJbTaThl IPOBEPKH;

€) BBIBOJBI MO paboTe.

KoHnTpoJsbHbIe Bonpockl
KakoBo otinune Bxonos 19... 112 ot Bxomos 11... I8?

Kax ocymectBisiercs BbIOOp HEOOXOIUMOTO TUIIA TPOTPAMMHUPYEMOT0 pee?

Kak peann3yroTcsi BXOJIHbIE U BBIXOJHBIE IEPEMEHHBIE?

Kakue tumnsl TaliMepoB JOCTYIHBI AJI11 IPOrPaMMHUPOBAHUS?

Kak B nonp30BaTeNbCKON IPOrpaMMe peanu3yercs Tanmep?

Kaxue TuIbpl cueT4uKoB JOCTYIHBI AJI TPOrpaMMUPOBAHUSA?

Kak B noip30BaTeNbCKON IPOrpaMMe peanu3yercs CYETUNK?

Kak B monp30BaTenbCKoi MporpaMMe peann3yercsi CaMOIoIXBaT B ypaBHEHUAX Tumna Q1

=1+ Q1)*12?

9. Kak B nonb30BaTenbCKoi mporpaMme pean3yercsi aHaJIOrOBbI KoMIiapaTtop?
KakoBo HazHaueHMe MOTEHIIMOMETpPA Ha JIMLEBOW MaHEIW MOJIYJIA MPOrpaMMHUPYEMOTO
pene?
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3aganue Ned4. UzyueHne TeXHHYECKHUX XapAKTEePUCTHK M OCIIOH MPOrpaMMHPOBAHUS
npeodpasosaress yacrorsl [IYB101

Hesanb padoTsl

O3HAaKOMHUTLCS C YCTPOMCTBOM M TEXHHMYECKUMH XapaKTEPUCTHKAMHU TpeoOpazoBaTelis
gactorel OBEH ITYB101. M3y4nth OCHOBBI HACTPOWKH, CIOCOOBI YIPABIEHUS U KOHTPOJIS
napamerpos [T4Y.

Conep:xkanue padboTbl

a) Jloma, mpu moAroToBKe K paboTe, He0OX0IMMO:

U3YYUTh HAa3HAUYEHUE, TEXHUYECKUE XapaKTepUCTHKHU IMpeoOpaszoBarens yactorsl OBEH
[TYB101, ocHOBHBIE Y3716 U BO3MOKHOCTH JTa0OPATOPHOTO CTECH/IA;

U3YYUTh BO3MOXHBIE PEXKHUMBI PaOOTHI YCTPOWMCTBA, €r0 BO3MOXHOCTH, OCHOBHBIE U
JIOTIOJTHUTEIbHBIE (PYHKIUH;

U3YYUTh MPUHIIMITBI HACTPOUKH MPeoOpa3oBaTessi 4acTOThI;

COCTaBUTh IIOCJIEA0BATEIBHOCTh, B KOTOPOW OYJET BECTUCh HACTPOIlKa yCTPONCTBA;
MOJITOTOBUTH CXEMY JUISl IPOBEPKH MPABUIHLHOCTHU PEIICHHUS 3a/1a4H.

6) B maGoparopuu:

NPOUTH TECTUPOBaHUE MO (PYHKIMOHAIBHBIM BO3MOXHOCTSM, peXHMaM pPabOThl H
OCHOBaM HacTpoiku npeodpaszopatesns yactorsl OBEH ITYB101;
HACTPOUTH NMPeoOpa3oBaTeNb YaCTOTH B COOTBETCTBUH C BBIIAHHBIM 331aHUEM;
coOpatb cxemy, UCIOJb3ysl HMUTATOP IyJIbTa OllepaTopa Uil Apyroe o00pya0BaHUE;
MIPOBEPUTH MPABUIBHOCTH BBIMOJIHEHUS [TOCTABICHHOM 3a/1a4H;

IIOATOTOBUTH OTYET U CACIaTh BBIBOABI I10 pa60Te.

IHopsinok BbINOJIHEHUS J1a00PATOPHOIT paGoThI.
B cooTBeTcTBUM C 3ajaHUEM, TIONYYEHHBIM OT IMpEnojaBaTelisi, HEOOXOAUMO BBITOJIHUTH
CIEAYIOIIME TEUCTBUA:

CBECTU B TaONUIly Bce KOHPHUIypHUpyeMble MapameTpbl ¢ TpeOyeMbIMH 3HAUEHUSMH U
pa3paboTaTh PYHKIIMOHAIBHYIO CXEMY MOIKIIOUCHHUS;

CKOH(UTypHpoBaTh MpeoOpa3oBaTeb YAcCTOThl Ha 3aJaHHBIM peXuM paboThl ¢
YIIpaBJICHUEM OT KHOITOYHOM MaHEJHN WJIM BHENTHUX TYM6J'IepOB;

nepeBecTH npeoOpa3oBaTenb 4acTOThl B pabounii pesxxum. OCylecTBUTh MPOOHBINH MyCcK
CHUCTEMBI M OIpoOOBaTh yIIpaBiICHUE OT KHOIMIOYHOM IMaHENId U BHEITHUX TyMOJIEpOB;
MIPOBEPUTH NMPABUILHOCTh (PYHKIIMOHUPOBaHUS peoOpa3oBaTels YaCTOThI (COOTBETCTBUE

3alaHHOMY pexkumy). HaGmroaaTs 3a ero nmapamerpamu.

Otuér no padore

OT4er JOMKEH CONlepiKaTh:

a) Leib paboThl;

0) TmoCIenoBaTeILHOCTh HACTPOUKH MPE0OPa30BATENS YaCTOTHI,
B) METOJUKY SKCIEpUMEHTAIbHOM poBepkH padoTs! [14;

I) BBIBOJIBI 110 paboTe.



3aganme NeS. Peanmszanust paboTel peBepcHUBHOrO Iyckareiass Ha koHTposutepe IIJIK 110
(CODESYS)

1. Co3naTh KOMMYTAIIMOHHYIO IPOTpamMMy Ui IPUHIUITUATIEHOM AMEKTPUYECKOM CXeMbl pabOThI
AIIEKTPUYECKOTO JIBUTATENS B IPSIMOM M OOpaTHOM HAIIPABJICHUU.

2. Cozgate Bm3yanum3anuio (rpaduueckuii  uHTEpdelc) pabOThl  AINEKTPOJBUTATEIS.
CoimutupoBats Bpatienue asurarens, knonku BITEPEJ], HA3A/I, reroBoe pene (KK).

3. IloAroTOBUTH OTUET MO IUIAHY:

- 1enb paboThl;

- OMHCAaHWE MPUHIUMUATHHON IIEKTPUIECKON CXEMbI paOOThI AIEKTPOABUTATEIS.
[TocnenoBaTenbHOCTh ACHCTBUIA ITycKa IBUraTelisd B IPSMOM U 0OpaTHOM HAaNpaBlIEHUH U MIPU
neperpyske D/1;

- 10JpoOHOE IOIIAaroBOE CIIOBECHOE ONMCAHNE KOMMYTAaLlMOHHON ITPOrpaMMBbI (BCeX
3JIEMEHTOB, KOHTAKTOB KaTYyILIEK PeJie);

- ONHMCaHWEe BU3yaJIM3alluu U UCTOoJIb3yeMbIX aiisi aToro POU. brok cxema. Anroputm
MOCTPOEHUS BU3yaJIU3alUu;

- BBIBOJ (HE MCHEE TpEX).

3aganue Ne6. Peanuzanus padotsl ABP na xonTponnepe [IJIK 110 (CODESYS)
1. Co3aaTh KOMMYTAIMOHHYIO IPOrpaMMYy JUIsl IPUHLUMIHATBHON 3JIEKTPUYECKOI cXxeMbl paboThl
ABP nByXCTOPOHHETO I€UCTBUSI.
2. Coznate Buzyanusanuio padorsl ABP.
3. I[ToAroTOBUTH OTYET IO IJIAHY:

- 1enb paboThI;

- TpeOoBaHMs K CXeMaM aBTOMATHUKH BKJIIOUYeHUs pe3epBa CB;

- npuHuun aeicteus ABP;

- ToApoOHOE MOoLIaroBoe OMUCAHNE KOMMYTAIMOHHONW MPOTrpaMMbl (KOHTAKTOB KaTyILIEK
pene, TaiiMepoB);

- omnMcaHue BUzyanuszanuu. biok cxema. AITOpUTM MOCTPOSHUS BU3yallu3alllH;

- BbIBOJBI. [IpenmymiectBa peanusanyuu ABP Ha koHTpOsuiepax no cpaBHeHuto ¢ ABP Ha
pENEUHOM JIOTUKE U T.II.

3aganue Ne7. Peanuzauus padorsr AYP na [TJIK
1. Co3naTh KOMMYTAIIMOHHYIO IPOTpamMMy Ui IPUHIMIIHAIBEHON AIEKTPUYECKON CXeMbl pabOThI
onHoi ouepean AUP
2. Co3naTh Bu3yanu3anuio padboter AUP.
3. IloAroTOBUTE OTYET IO IUIAHY:
- 1enb paboThI;
- onucanue npuHIUna padbotel AUP 1 351eKTpUUeCcKoi CXeMBI;
- omnMcaHWe BU3yanusaluu. biok cxema. AJIrOpuT™M NOCTPOEHUS BU3yalIN3allly;
- BBIBOJIBL.

33}13HI/IC Ne8. Peanuzanms aBTOMaTHYECKOr0 BKIFOUYEHUS YCTpOﬁCTB KOMIICHCAIIuK1 pCaKTHBHOﬁ
MOIITHOCTHU

1. Co3iaTh KOMMYTAIIMOHHYIO IPOTPAMMY JUI TPUHLIUMIHATIBLHON
AIIEKTPUUYECKON CXEMBbI OJJHOCTYNEHUYATOTO YIIPABICHHSI KOHIEHCATOPHOM
YCTaHOBKOM.

2. Co3natp Buzyanu3amuio padotsr KPM.



3. IloAroToBUTH OTYET MO IJIAHY:
- 1enb paboThI;
- ONMCaHue MPUHIUIIA PAOOTHI CUCTEMBl aBTOMATHYECKOTO
- yupasineHus KPM u anekTpuyeckoi cxemsl;
- omnMcaHue Bu3yanuzanuu. biok cxema. AJITOpUTM MOCTPOCHUS BU3yalu3aluu;
- BBIBOJBI.



PEI'JTAMEHT
0aJVIbHO-PEHTHHIOBOM CHCTEMbI OLIeHKH y4eOHOM AeATeJbHOCTH CTYIeHTa

Jucuumninza MUKpONpOLIECCOPHBIE CPEACTBA B AICKTPOIPHUBOIAX U TEXHOJIOTHMYECKUX KOMILIEKCAX
Kadenpa DNEKTPOTEXHUKA U AIEKTPOIPUBOJL
I'pynna ('pynner) ~ AHIT - MHeTuTyT 2HEpretuku  Yu.roa_ Cemectp__
CocraBuTenp (BeAyUIHi Ipeno1aBaTeb) Ilyxun B.B. PykoB. npakr. (1a0.) 3anatuii  Hlyxun B.B.
Ammecmau,. Makcum-oe
Buo oesmenvnocmu Buowt pabom, noonexcaujue ouenxe
nepuoo K0.J1-60 0417108
. Jlabopatopubie pabotsl (1s pabora — 4 Gamna, 2s pabota — 4 Oamna, 35
Texywuii Konmponw 15
paborta — 4 Gaia, 45 paboTa — 4 Gana)
1 Pyb6escnas ammecmayus [TuceMeHHast KOHTPOJIbHAS paboTa 20
Tocewaaemocmo 5
. JlaGoparopHble pabotsl (15 pabora — 4 Gamna, 25 pabora — 4 Gamna, 35
Texywuu xoHmpons 15
pabota — 4 6ama, 4s1 padora — 4 6ana)
2 Pyb6esxcnas ammecmayus [TucemMeHHast KOHTpOJIbHAS paboTa 20
Tlocewaemocms 10
3 CamocrosiTenbHas pabora Jloxman, mpe3eHTarus. 15
BCEI'O 100
4 VYuactne u pgokian Ha KoH(pepeHuuu. PesynapTar mo HacTpoiike u
Teopueckas paboma 8 A (epenn y P 20
KOH(UTYPUPOBAHUIO CTEH/IOB.

3asedyrowuii kagheopoi Pocnuce /lama




