denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Ka(bezlpa ABTOMAaTHU3HUPOBAHHBIX JJICKTPOTCXHOJIOI'MYCCKHUX YCTAHOBOK

IHacnopr 3a4era

IO JUCLMIIIIMHE ((HpOFpaMMI/IPOBaHI/IC IMPOMBIIIJICHHBIX KOHTPOJLJIICPOB», 9 CEMECTP

1. Meroauka oLeHKH

3aueT npoBoAUTCA B yCTHOH (popme, 1o OmsieTam. buser cocTouT u3 2 BOIpocoB:
— TIePBBIN BONPOC BEIOUPAECTCS M3 TUara3oHa Bompocos ¢ 1 mo 21;
—  BTOpPOM BOMPOC U3 JMara3oHa BOMPOCOB ¢ 22 1o 42.
Takum 0Opa3zom, mpoBepsieTcsi ypOBEHb CPOPMHUPOBAHHOCTH KOMITETEHIIMIA U COOTHECEH-
HBIX C HUIMH WHJMKATOPOB, 3aKPEIICHHBIX 32 JUCHUTLITHHOM.
Ha 3a4ere npenopaBarens BIpaBe 33/1aBaTh CTYJCHTY YTOYHSIOMINE U JOTIOJHUTEIBHBIE BO-
MIPOCHI M3 00IIIero rnepeyns (11. 4).
Mdopma Guiera st 3auera

HOBOCHBUPCKUI FTOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®akynbreTr DMA

Buiaer Ne 1
K 3a4eTy 1o gucuuimze «lIporpaMMupoBaHne NPOMBIIIIEHHBIX KOHTPOJIIIEPOB)

1. OcHOBHBIE TEXHUYECKUE U IKCILIYyaTal[MOHHbBIE XapaKTEPUCTUKU COBPEMEHHBIX MPOMBIIIIICH-
HBIX KOHTPOJUIEPOB, KOMMYHHUKAI[MOHHBIE BO3MOYKHOCTH, KJaccH(UKALUs anmapaTHBIX IJIaT-
¢dbopM U mporpaMMHOro 00ecIIedeH s, TPUMEPHI.

2. SI3bIK JIGCTHUYHBIX JUarpaMM, JOCTOMHCTBA, Ha3HAYEHUE, HIIEMEHTHI S3bIKa, MOPSI0K BBINOJ-
HeHus. [IpuMepsl cocTaBiaeHUs MPOEKTA.

YTBepxnaato: 3aB. kKapeapoit ADTY npod, Anudepos A..

(ToamMch)

31.08.2020

2. Y];)OBHI/I OCBOEHHUS KOMIIETeHIUH 1 KPHUHTECPHUHA OLICHKH

OtBeT Ha OMJIET JUIS 3a4eTa 3aCUMTHIBACTCS HA MPOJABMHYTOM YPOBHE, €CIIU CTYJAEHT IpU
OTBETE Ha BOIMPOCHI POBOJIUT CPABHUTEIBHBIA KOMIUICKCHBIN aHAIN3 MaTepralla, BBISBISIET TIPO-
OneMbl, MpeiaraeT MEXaHUu3Mbl UX PELIeHUs, Pa3BEPHYTO aHATM3HPYET aTOPUTMBI, IPUBOJIHUT
KOHKPETHBIE PIMEPHI, HE TOMyCcKaeT OmrO0K. KoMIeTeHInu 1 COOTHECEHHBIE ¢ HUMH MH]IUKa-
TOPBI, 3aKPEIUICHHBIE 32 AUCHUIUIMHON, C(HOPMUPOBAHBI B MOJIHOM 00beMe. OIeHKa COCTaBIIsSET
om 18 0o 20 6annos.

OtBet Ha OWIeT JUIA 3a4eTa 3aCUMThIBaeTCs Ha 6a30BOM ypOBHE, €CIIU CTY/ICHT IPU OTBETE
Ha BONPOCH (POPMYIHUPYET OCHOBHBIE TOHSTHS, AET XapaKTEPHCTUKY MPOIECCOB, MPOBOIUT
aHaJu3 MPUYUH, YCIOBHM, CIOCOOEH aHAJIM3UPOBATh AITOPUTMbI. KOMIETEeHIIMN M COOTHECEH-
HBIE C HUMH MHIIMKATOPBI, 3aKpETUICHHBIE 32 JUCIUIUIMHON, COIepKaT HECYIECTBEHHBIE MTPO0e-
761 ¥ chopMuUpOBaHbl Ha 6a30BoM ypoBHe. O1nieHka coctaBisiet om 14 oo 17 6annos.
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OtBet Ha OWJIeT JUIs 3a4eTa 3aCUUTHIBACTCSI HA MOPOrOBOM YPOBHE, €CIIU CTYACHT IPH OT-
BET€ Ha BOMPOCHI AT OINpPEACTICHHE OCHOBHBIX MOHSTHH, MOXET I0Ka3aTh MPUIUHHO-
CJICZICTBEHHBIE CBS3M MporeccoB. KoMmeTeHnu u COOTHECEHHBIE ¢ HUMH WHAWKATOPBI, 3aKper-
JICHHBIE 32 JUCLUILTMHOM, CoiepKat mpooessl 1 chopMUpOBaHbl HA TOPOTOBOM ypoBHE. OneHka
coctasisier om 10 0o 13 bannos.

OrtBer Ha Owter (TecT) IS 3a4eTa CUNTACTCS HeY0BJIeTBOPUTENBHbBIM, €CIIH CTYJICHT IIPH
OTBETE Ha BOMPOCHI HE JIACT ONpEeICHN OCHOBHBIX MOHATHI, HE CIIOCOOCH BBIJACIATH aITrOPUT-
MHYECKHE CTPYKTYpbl. KoMIeTeHIIMM U COOTHECEHHBIE C HUMU MHIUKATOPHI, 3aKPEIICHHBIE 32
JTUCLIUTUTMHOM, He copmupoBanbl. OreHka cocrapisiet menee 10 6annos.

3. Ikaua oneHkH
3a4eT cuUMTaeTCs CAAHHBIM, €CIIM CyMMa OaJlIOB IO BCEM 3a[aHusIM Ouiiera coctasiseT ot 10
1o 20 6ayutoB BritountenbHo. Cymma menee 10 0amioB mpu3HaeTcsi HEYJOBIETBOPUTEIBHBIM pe-
3yJIBTaTOM NIPOMEKYTOYHON aTTECTALUU 10 JUCLIUILINHE.
B o0mieii oneHKe Mo AUCIUIUIMHE OasUibl 32 3a4eT YUYUTHIBAIOTCS B COOTBETCTBUU C Ipa-
BUJIaMU OaJlIbHO-PEUTHUHIOBOM cUCTEMBI, ycTaHoBJIeHHbIMU B HI'TY.

4. Bonpocsl K 3a4eTy no aucuuininHe «lIporpaMmupoBaHye NPOMBIIIJICHHBIX KOHTPOJLIE-
poB»

1. OcHOBHBIC TEXHHYECKHE W IKCILTyaTAI[MOHHBIC XapaKTEPUCTHKU COBPEMEHHBIX IPOMBIIII-
JICHHBIX KOHTPOJUIEPOB, KOMMYHUKAIIMOHHBIC BO3MOXKHOCTH, KiIacCU(UKAIIHS alllapaTHbIX
w1aTGopM B IPOrPaMMHOTO 00ECTICUEHUS, IPUMEPBHI.

2. MeToauKH palMOHAILHOIO BHIOOPA MPOMBIIUICHHBIX KOHTPOJUIEPOB B 3aBUCHMOCTH OT Xa-
pakTepa TeXHOJOTHIECKOTO MPoIiecca M YCIOBUN PabOTHI.

3. O060061IeHHas CTPYKTYpa MOHOOIOUHBIX U MOJYJIbHBIX MPOMBIIIJICHHBIX KOHTPOJLIEPOB, Ha-
3HAUCHUE OTACILHBIX KOMIIOHCHT ¥ MOIYJICH.

4. Kananbl BBOjIa / BBIBOJA MIPOMBIIIJICHHBIX KOHTPOJUICPOB: MOHATHE JIOKAIBHOI'O, PACIIUPEH-
HOTO W yJIaJICHHOT'O KaHajia BBOJIa / BBIBOJIA.

5. Texuuyeckas peanu3aiusi MOAYJIEU MPOMBIIUIEHHBIX KOHTPOJUIEPOB. MoIynu MUTaHUS:
CXEMHBIE PEIICHHS, COCTAB, XapaKTEPUCTHKH, CXEMbI TIOIKITIOUCHHUS.

6. IIpomeccopHblii MOMYNb: HA3HAYCHHE, XaPAKTEPUCTUKU, UepapXusi, TUTIOBONH COCTaB BCIIO-
MOTaTeIbHBIX JIEMEHTOB.

7. Mopynu AMCKPETHOTO BBOJIA: Ha3HAUYEHUE, KIIacCU(UKAIINY, OCHOBHBIE CXEMHBIE PEIICHHS,
XapaKTEPUCTUKH, IIPUHITUT pa0O0ThI, CXEMBI TIOIKITFOUCHHSL.

8. Moaynu TUCKPETHOTO BHIBOJA: Ha3HAUYECHME, KiIacCU(PHUKAIIMM, OCHOBHBIE CXEMHBIE pellle-
HUS, XapaKTEPUCTUKH, TIPUHIIUT paOOTHI, CXEMBI TIOIKIIFOUCHHUS.

9. Moaynu aHaIOroBOrO BBOJA: HAa3HAYEHHE, KIACCH(PUKAIMU, OCHOBHBIE CXEMHBIEC PEIICHUS,
XapaKTEPUCTUKH, IIPUHITUT pa0O0ThI, CXEMBI TIOIKITFOUCHHSL.

10. Moaynu aHalnoroBOro BbIBOJIA: Ha3HAa4YeHHE, KIACCH(HUKAIMU, OCHOBHBIE CXEMHBIE pellle-
HUS, XapaKTEPUCTUKH, TIPUHITUT pa0OTHI, CXEMBI TIOIKITFOUCHHUS.

11. AnmaparHble CpeaCcTBa CaMOJUATHOCTUKU MPOMBIIIJICHHBIX KOHTPOIJIEPOB, OHATHE pabo-
Yero IUKJIa, ero He0OXOIUMOCTh M OCOOCHHOCTh peaTH3allii.

12. TpuHIMNO anmapaTHOW peanu3aii KOHTPOJIS BpEMEHH [UKJIA TPOMBIIITICHHBIX KOHTPOJLIEe-
POB, BpeMsI pEeaKIIMH B PSKUME CKAaHUPOBAHMS.

13. KoMMyHHKaIUsi MPOMBIIIIEHHBIX KOHTpoJuiepoB. Moaynu cBsi3u. [lonstie untepdeiicoB u
MIPOTOKOJIOB.

14. TIporpamMMHOe obOecriedeHre MPOMBIIIIICHHBIX KOHTpOJUIepoB. CUCTEMHOE M TPUKIATHOE
nmporpaMMHoOe oOecrieueHrne. MUHUMAaIIbHBIC W PEKOMEHIYEeMbIe HHCTPYMEHTAIbHBIC CPE/I-
CTBa.

15. SI3pIku MpOrpaMMHPOBAHHS MPOMBINIICHHBIX KOHTPOJUIEPOB IO MEXTYHApOIHOMY CTaH-
napty IEC 61131-3.
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Tums! u popmaT nepeMeHHbIX B IPOrpaMMax Ui IPOMBIIIJICHHBIX KOHTPOJIJICPOB.
I'noGanibHBIE U TOKaNIbHBIE TEpeMEHHBIE. [IpuMeps! agpecaliny KaHalI0B BXOJIO0B / BBIXOOB.
[TonsiTue pabouero MuKIa MPOrpaMM JUIsl IPOMBIIUIEHHBIX KOHTPOJIJIEPOB.

PexxuMbl paboThl, BpeMs pabodero LUKIa U BpeMs pEeaklMH MPOMBIIUIEHHBIX KOHTPOJIE-
pOB.

Krnaccsl m CTpykTypa 3ajad IIPOEKTOB, BBIIOIHSIEMBIX NPOMBIIUIEHHBIM KOHTPOJUIEPOM.
[IpropuTeThI.

SI3BIK CTPYKTYpHUPOBAaHHOIO TEKCTAa, JOCTOMHCTBA, Ha3HAYEHUE, YNPABIAIOIINE KOHCTPYK-
uuu. [Ipumepsl cocTaBieHus IPOEKTa.

SI3BIK JIECTHUYHBIX AHMarpaMM, JOCTOMHCTBA, HA3HAYCHME, DJIEMEHTHI S3bIKa, NOPSJOK BBbI-
nosiHeHus. [Ipumepsl cocTaBiieHNs IPOEKTA.

SI3bIK mOCIIe0BaTENbHBIX UHCTPYKIMN, JOCTOMHCTBA, HA3HAYEHHUE, OCOOCHHOCTH, HOPSII0K
BBINIOJIHEHMS. [IprMepBI cocTaBiIeHUs IPOEKTA.

S3bIK (QYHKIIMOHAIBHO-0JIOUHBIX JHAarpaMM, JOCTOMHCTBA, Ha3HAYEHME, JIEMEHTHI SI3bIKA,
MOPSIIOK BBINOIHEHUS. [IpruMephl cocTaBileHNs IPOEKTA.

VYpoleHHbIH SA3bIK MOCJIEA0BATENbHBIX (YHKIMOHAIBHBIX CXEM, COCTaB 3JIEMEHTOB, Ha-
3HA4YCHUE, PA3IMYMS NApAIIIENbHBIX U AIbTCPHATUBHBIX BETBEH, ITOHATHUS IIAroB U JIEHUCT-
BUH, IOPSAZOK BbINIOJIHEHUS. [[puMepsl cocTaBiaeHNs IPOEKTa.

CraHmapTHBIA S3BIK MOCIIEIOBATEIbHBIX (DYHKIIMOHAIBHBIX CXEM, COCTAaB 3JEMEHTOB, Ha-
3HA4YeHUe, MOHATUSA ILIAroB, NEHCTBUN M MPUBSA30K, KIACCU(PUKATOPHI, MOPSAOK BBINIOJIHE-
Hus. [IpuMepsl cocTaBieHus MIPOEKTA.

Heo6xonumMocTh coueTaHus SI3bIKOB JIECTHUYHBIX U (DYHKIIMOHAJIBHO-OJIOUHBIX TUarpamu,
MIOCJIEIOBATENbHBIX (PYHKIIMOHAJIBHBIX CXEM M CTPYKTYPHPOBAHHOTO TekcTa. [Ipumepsl co-
CTaBJICHUS IIPOEKTA.

CpaBHeHUS S3BIKOB IIPOIPaMMHUPOBAHUS MPOMBIIUIEHHBIX KOHTPOJIJIEPOB, CO3AaHUE U BbI-
30B POU Ha pa3HbIx s3bikax. [Ipumepsl.

[TpuxnanHoe nporpaMMHOE OOecTIieueHuE 171l IPOMBILIUIEHHBIX KOHTPOJIEPOB.

VYnpasieHue 3agauaMu: HEOOXOIUMOCTh M MPUHIMIT UCIOIb30BAHUS HACTPOEK, U UX KOH-
¢durypupoBaHue ¢ yueToM pabodero LUKIIA.

Opranuzanys cUCTEM TPEBOT B CO3/1aBAEMOM IIPOEKTE AJIS MPOMBIIUIEHHBIX KOHTPOJUIEPOB.
Kitacce! v rpynmsl TpeBoOT.

VYpasieHne HaCTpOMKaMH Cpebl IPOrpaMMHUPOBAHNUS TPOMBIIITIEHHBIX KOHTPOJUIEPOB.
Heo0xonuMocTh NOJIKITIOYEHMS! AOMOJIHUTENbHBIX OUONIMOTEK, N3MEHEHUs HACTPOEK arma-
paTHOi m1athopMbl, KOHGUTYpalKs anmapaTHbIX CPEICTB.

KoMMyHUKaIMs MPOMBIIITIEHHBIX KOHTpOsiepoB. Moaynu cBsa3u. [lonstue unrepdeiico u
IIPOTOKOJIOB.

[TpoMbinieHHBIE CeTH, 00lIas XapaKTepUCTHKA, apajuleJbHas U MOcieloBaTeNbHas KOM-
MYHUKaIUs, YpOBHHU, 00IIKe TpeOOBaHU, 00IaCTH TPUMEHEHHSI.

Wnrepdeiicer RS-232C, RS-485, moctpoenue, XxapakTepUCTUKH, BO3ZMOXHOCTH ISl CBSI3U
IIPOMBIIIJIEHHBIX KOHTPOJUIEPOB.

[TpoBoaHbIE 1 OECIIPOBO/IHBIE CPEACTBA CBS3U, KOHCTPYKIIMH, JOCTOMHCTBA U HETOCTaTKU
[TpoTtokonbl HUXKHero ypoBHs SensorBUS, ocHoBHBIE TpeOoBaHus, pelIaeMble 3a/1aud, Xa-
PaKTEPUCTUKH, PEKUMBI, TOTIOJIOTHS CBSI3H.

[Tpotokounsl ypoBHs FieldBUS, ocHoBHbIe TpeOoBaHMs, pelIaeMble 3aJauu, XapaKTepHUCTH-
KU, PEKUMBI, TOTIOJIOTHS CBSI3H.

MmuoroyposaeBass mozaenb OSI - ISO, nHeo6xoauMocTh uepapxuu ypoHe. IIpennocsiiku
npumenenus OPC unTtepdeiica.

[Tporoxomnsl cpeanero ypoHs Modbus (RTU), Profibus, ocHoBHBIE TpeOoBaHus, pemiacMbie
3a/1a4¥, XapaKTEPUCTUKH, PEKUMBI, TOITOJIOTUS CBS3H.

[TpoTtokounbl BepxHero ypoBHs Ethernet, ocHOBHbIE TpeOOBaHUs, pelIacMble 3aJauu, Xapak-
TEPUCTUKH, PEKUMBI, TOIIOJIOTHUS CBS3H.



