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1. MACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEBHOM JUCIIUILIVHE

ABTOMaTH3aUMs IHepreTnyecKux ycranoBok TIAC u AIC

Ne Kon
KonTposmmpyembie TeMbI HaumeHoBanue
n/ KOHTPOJINPYEeMO
AUCHUTLTAHBI . OIIEHOYHOI0 CpeCTBAa
n il KOMIIeTEeHIUH
! Teopus aBTOMaTU4YECKOr0 yIIpaBICHUS OIIK-2. gaiigzizzizi nggzz
(TAY). OIIK-2.2, p p
DK3aMeH
2 ['ocynmapcTBeHHas cuctema nmpudopoB
(I"CII). Pexomennanuu no npuMeHEHHIO OTIK-2 JlaboparopHas paboTa
Y METOJIMKE TTOCTPOCHUS ) [IpakTrueckas pabota
OIIK-2.4.
dbyskronanpHbx cxeMm o 'OCT OK3amMeH
21.404-85.
3
Metoaet u  mpuOOpbl  U3MEPEHHS JaBopatopas pabota
TEeMIIePaTypHl. OIIK-2.
[IpakTuueckas pabora
Metoaet u  mpuOOpbl  U3MEpEHUS OIIK-2.2.
DK3aMeH
JTABJICHUSI.
4 | Meroagsl u  TpuOOpPHl  M3MEpPEHUS
YPOBHS. OIIK-2.
Metoaet u  mpuOOpbl  U3MEpEHUS OIIK-2.2. DK3aMeH
pacxona.
> HcnonHuTenbHble MEXaHU3MBI. OIIK-2. JlaGoparopnas padora
Perynupytomiye oprassl OIIK-2.3 Tpaxmiieckas pabota
) o DK3aMeH
6 JlaGoparopHas paboTa
OIIK-2.
Bropuunsie nprbOops! (peryyisaTops!). [IpakTuueckas pabora
OIIK-2.3.
DK3aMeH
! [Iporpammupyemele JIOTUYECKHUE OIIK-2. Jlabopatopuas pabora
[IpakTuueckas pabora
koHTposuieps! (IIJIK) OIIK-2.3.
DK3aMeH
8 | ABromMarusanus JHEPreTUYECKUX OIIK-2. SK3AMCH
YCTaHOBOK OI1K-2.3.
d PerynupoBaHue TemIoBBIX IT B OTIK-2. DK3aMeH
EryJINpo € TeIIo pOLIECCOB. OIK-2 3. 3aMe
2. MEPEYEHDb OLIEHOYHbBIX CPEJICTB
Ne HaumenoBanne Kpartkasi xapakTrepucTuka IIpencraBienne
n/n OLIEHOYHOT0 OLIEHOYHOT0 CPeJCTBA OLIEHOYHOI'0
cpeacTBa cpeacTsa
B oHe
CpencTBo mpoBEepKH YMEHHI 00y4Jaromerocs Kommuiekr
MIPUMEHSITH MMOJTYYCHHbIE 3HAHMUSI 110 3apaHee 3a/laHui
1 Ilpakmuueckas N
JGoma OTIpEICTICHHON METOIUKE JIJISl PEIICHUS 3a71a4 | JIJISl BBITIOJTHEHUS
p WM 32JIaHU# TI0O MOJTYITIO MJTU TUCIUTUIHHE B MPaKTHYECKUX
EeJIOM pabot




2 CpencTBo MPOBEPKU YMEHUH 00yUaroIerocs
pel POBCpKH yM yHaarom Kommexr
MIPUMEHSITH MTOJIy9CHHBIC 3HAHMUSI 110 3apaHee -
Jlabopamopnas OTIpeICTICHHON METOIMKE Ha Y4eOHO —
IUISL BBIIIOJTHEHUS
paboma n1abopaTOPHOM 000PYIOBAHHHU ISl PELICHUS
N 1a00paTOPHBIX
3a/1a4 WM 3aJaHui 110 MOJTYJTIO WITH AGoT
IHACIAILUIMHE B I[EJIOM p
CpencTBo KOHTPOJISI, OPTaHM30BAaHHOE KaK
Tenst crienuaabHas Oecena mpernoaaBaTeltsi ¢ Bormpocsr o
. 00yJaromuMcst Ha TEMBI, CBSI3aHHBIC C TeMam/paszenam
o | camocmosmensro o .
n00COMOGKIL M3y4aeMoU NUCIUIUIMHON, U PACCYMTAHHOE Ha V], IIM
BBISICHEHHE 00beMa 3HaHU 00yJaroIerocs mo
OTIpeICTICHHOMY pa3Jieny, TeMe, TPoOIeMe | T.II.
3 . Bomnpocsr k
Oxzamen Hrorosas ¢opma o1ieHKH 3HaHUH
JK3aMCHY

3.1 3AJAHUSA JJ151 BBIITIOJIHEHUSA IIPAKTUYECKUX PABOT

3apanue Nel. Onpeenenrue opuruHaia mo u300pakeHHIo ISl 3aaHHOM 6110k — cxembl ACP

3apanue Ne2. Ha BblgaHHOM cXxeMe MOCTPOUTH CXEMbl aBTOMATHU3AIlMU TEMIEPATyp H JIPYrux
rapaMeTpoOB B COOTBETCTBUH C BAPUAHTOM.

3apanue Ne3. Hactpoiika Temneparypsl smyssitopa neun Ha TPM210.

3ananue Ned4, DieKTpUUECKUE LIETIH B PEIICHHOMN cXeMe.

3aganue NeS. M3ydyeHrne TEXHHYECKHX XapaKTEPUCTHUK U OCHOB KOH(PHUTYpUPOBAHUS TaXOMETpa OBEH
TXO01

3aganue Ne6. M3ydyeHrne TEXHMUECKUX XapPaKTEPUCTHUK M OCHOB MPOTPAMMUPOBAHMS MPOMBIILIEHHOTO
Jorugeckoro KoHtposutepa S7-1200.

KpuTtepun onieHKH 0TBETOB HA IPAKTHYECKHE PadOThI:

- H€ 3a4YTCEHO BbLICTABJACTCHA CTYACHTY, €CJIU CTYJICHT HE O6J'Ia,Z[a€T AOCTATOYHBIM YPOBHCM
TCOPECTUUCCKUX 3HAHUU (HC 3HACT MCTOAMKHU BBIIIOJIHCHUS IIPAKTUYCCKHUX HABBIKOB, MOKa3aHuil u
HpOTHBOHOK&BﬁHHﬁ, BO3MOXKHBIX OCHO)KHGHI/II\/’I, HOPMAaTUBbI U HpOII.) /WU HE MOXKET CaMOCTOSITEIBHO
MNPOACMOHCTPHUPOBATE MPAKTHUYCCKUC YMCHHUA WM BBIIIOJHACT HX, AOIMyCKad pr6I)I€ omubku. B
pEe3yJIbTATC «HE 3aUYTCHO» CTYACHT HC I1OJIy4acT OaJnl 3a MPAKTUYCCKYHO pa60Ty.

- 3a4TEHO BBICTABJSAETCH CTYAEHTY, €CJH CTYJISHT 00JIaJaeT TEOPETUYECKUMHU 3HAHUSMHU (3HAeT
METOAMKY BBIMOJHEHUSI NPAKTUYECKUX HABBIKOB, IIOKAa3aHHUSA W MPOTHBOIOKA3aHMSA, BO3MOXHbBIE
OCJIO)KHEHUSI, HOPMATHUBBI M IMPOY.), CAMOCTOSITEIbHO JEMOHCTPHPYET BBIIOJHEHUE MPAKTHYECKUX
YMEHHH, TOMycKas HEKOTOpble HETOUYHOCTH (MalOCYyIIECTBEHHBIE OIIMOKH), KOTOPbIE CaMOCTOSITEBHO
oOHapy>KuBaeT U ObICTpo ucnpasiseT. [Ipu3Hanuem ¢axTa BHIIOIHEHUS TPAKTHUYECKON paboTHI ABIIETCS
- «3aUTEHO», OANBHBIN SKBUBAJIEHT KOTOPOI'O MOXKET COCTABIISATH /10 TpeX Oaiia 1o 6aqbHO-pPEHTHHIOBOM
cucTeMe.

3.2 3AJAHUA U1 BBINNIOJIHEHUS IABOPATOPHBIX PABOT

3aganue Nel. Pa3oMKHYTOE M 3aMKHYTO€E YIIPaBJICHUE.

3aganue Ne2. V3yueHue cnocoOOB CONMPSKEHUS aHAIOTOBBIX CUTHAJIOB HA
0aze mpeobpazosarens HITT-1

3aganue Ne3. YpaBjieHHE Ha OCHOBE TEMIIEPATYpPHON 3aBUCUMOCTH.



3ananue Ned4. AHanoroBoe U3MEpPEHHE TEMIIEPATYPHI U yIJia.

3ananue Ne8. HacTtpoiika u mporpaMMupoBaHue rpeodpaszoparens yactotsl [[UBI.

3anganune Ne6. Hactpoiika u xoudurypuposanue [TN]] perynstopa OBEH TPM210.

3aganmne Ne7. M3yueHne TEXHHYECKMX XapaKTEPUCTUK U OCHOB KOH(HTYPHPOBAHHUS TaXxOMETpa OBEH
TXO1.

3aganne Ne9. Mzyuenue unrepdeiicop [IJIK 150 OBEH RS-232, Ethernet st cBsizu ¢ nepcoHaIbHBIM
KOMIIBIOTEPOM.

Kpurepun ouieHKH 0TBETOB HA JIa0OpaTOPHbIE PadOThI:

- He 3a4YTEeHO BBICTABJNAETCH CTYIEHTY, €CJM J[aH HEMOJHBIA OTBET, NPEACTABIIOMUN co00ii
pa3po3HEHHbIE 3HAHMSI 110 TEME BOIPOCA € CYLIECTBEHHBIMU OIIMOKAaMU B onpeaenaeHusax. IIpucyrcrpyror
(GparMeHTapHOCTb, HEJIOTUYHOCTh M3J10)KeHUs. CTYIEHT He OCO3HAeT CBS3b JJAHHOI'O MOHATHUS, TEOpHUH,
SBJIIGHUS C JpYrMMHU OOBEKTaMU JUCUUIUIMHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpETH3alus H
JIOKa3aTeJIbHOCTh H3j10keHus. Peub HerpamorHas. JlONOMHUTENBbHBIE M YTOYHSIOLIUME BOIPOCHI
IIpenojaBaTelis He IPUBOIAT K KOPPEKLUU OTBETA CTYAECHTA HE TOJIBKO Ha IOCTABJIEHHBIN BOIIPOC, HO U
Ha JPYrue BOIPOCHI TUCIUILIAHBIL.

- 324YTEHO BBICTABJISIETCS CTY/AEHTY, €CJIU JIaH MMOJIHBIN, Pa3BEPHYTHIA OTBET HA MOCTABIEHHBIH BOMPOC,
MOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HAHUM 00 OO0BEKTe, IOKa3aTebHO PACKPBITHI OCHOBHBIC
MOJIOKEHUS TEMbI; B OTBETE MPOCICKUBACTCA YETKas CTPYKTYypa, JIOTHUECKas IOCIIeI0BATEIbHOCTD,
OTpaXkaolllass CYIIHOCTh PACKPbIBAEMBIX TMOHITHM, Teopui, sBIeHUH. 3HaHUE 00 oOBeKTe
JEMOHCTpUpYETCs Ha (POHE MOHUMAHHS €ro B CUCTEME JAaHHOW HAYKHW U MEXKJIUCIMIUIMHAPHBIX CBS3CH.
OTBeT M3JI0XKEH JIMTEPATYPHBIM S3bIKOM B HAy4YHBIX TepMUHAX. MOTyT OBITH JIOMYIIEHBI HEIOYETHI B
OTpe/ieNICHUH MOHSATUH, UCIIPABICHHBIE CTYIEHTOM CAMOCTOATEIHHO B MIPOIIECCE OTBETA.

3.4 Tembl/pa3aesbl CaMOCTOSATEIbHOI MOATOTOBKH

1. Tlokazarenu xkadecTBa. IIpsimMble mOKa3arenu kauecTBa. KopHeBble IOKa3zaTelu KadecTBa.
YacroTHble OKa3aTesn KayecTBa. CBsA3H MEXy NIOKa3aTENIIMUA KauecTBa.

2.  3aKoHBI peryiIupoBaHusi. TUIIBI PETYIATOPOB.

3. OCHOBHBIE ONIpe/IeNeHUs 1 MMOHIATUS METPOJIOTHH.

4. Tlpuanun ¢popmupoBanus npudopa. 'OCT 21.404-85.

5. HM3mepurenwsHblie npeodbpazoBarenu temmneparypsl (UIIT).

6. HW3amepurensHbie TpeoOpaszoBatenu nasinenus (UITJT).

7. W3mepurenbubie mpeodpazoBatenu yposHs (UITY).

8. HsmepurenbsHbie TpeodpazoBarenu pacxoaa (HUIIP).

9. MUsmepurenbHble peodbpa3zoBaTeId KOHIICHTPALMHU BEIECTBA.

10. DnexTpuyeckue UCTIONHUTENbHBIE ycTpoiicTBa (DUY).

11. ITHeBMaTHM4ecKue UCTIONHUTENBHBIE ycTpoiicTBa (ITNY).

12. Perynupytomue oprausl (PO).

13. [MupomerpuuecKkue MUILTUBOIBTMETPHL. [loTeHIIMOMETpEI. ABTOMATHYECKHE DIIEKTPHUYECKHE
MOTEHIIMOMETPBI. ABTOMATUYECKUE 3JIEKTPOHHBIE MOCTOBBIE CXEMbI U3MEPEHUS TEPMOIITEKTPUUECKUX
conpotusnenuit (TC) u t.1.

14. Jlokanbnupie mpombinuieHHbIe cetu (JIIIC). Tomomorums (apxutektrypa) JIIIC. AnmapaTHbie
koMmioHeHThl JIIIC: Kanan nmepemaum nanubix; CereBble yctpoiictBa JIIIC. IIpomblnieHHble cetn
HUKHETO YpOBHS (T10J1€Bble MIMHBI). [IpOMBIIITIEHHBIE CETH BEPXHETO YPOBHSL.



15. Perynupytomue ycTpocTBa. MHKPOMPOIECCOPHBIE BTOPUYHBIC MPHUOOPHI. Haznauenue
BTOPUYHBIX IPUOOPOB.

16. IIporpammupyemsbie Joruueckue KoHTposuiepsl [TJIK. ManokaHanpHble, CcpeaHee - U
MHOTOKaHaJbHbIE KOHTpPOJUIephl. KOMMYyHHMKAallMOHHBIE BO3MOXKHOCTH KOHTposuiepoB. Kpatkas
XapaKTEePUCTUKA CTAaHIAPTHBIX SA3bIKOB ITporpammuposanus I1JIK.

17. O6mme cBenennsi o SCADA — cucremax. OcHoBHbie pyHkimu SCADA —cuctem.

18. YacroTHbIe MpeoOpa3oBaTeIIn.

Kpurepun oueHKu BOIIPOCOB CAMOCTOSITEIbHOM

JIOTIOJIHUTENIEHOE  CPEJICTBO KOHTPOJIS, OPraHW30BAaHHOE Kak CIeluaibHas Oecefa MpemojaBaTeis ¢
00yJarolMMCsi Ha TEMBI, CBSI3aHHBIE C W3y4yaeMOW IUCIUILUIMHOW, M PACCYMTAHHOE Ha BBIICHEHHWE O0BeMa
3HaHWH, OOydalomIeToCs IO OINpeNelIeHHOMY paslielny, Teme, mpobieMe W T.I., UIS JOMOJHEHHS
HETIOJTHOIIEHHOTO OTBETA [0 OCHOBHOMY MaTepHaly Kypca JCKIIHA.

«3a4TeH0» - OTBET YETKO BBICTPOCH, PACCKA3bIBACTCS, OOBSICHACTCS CYTh PabOTHI; aBTOP
MIOHMMAaeT MaTepHall, IPEKPAaCHO B HEM OPUEHTUPYETCS U OTBEYAET HA BOIIPOCHI; IOKA3aHO BIIAJCHUE
HAay4YHbBIM W CIICHUAJIbHBIM alIapaTroM; 4Y€TKOCTHL BLIBOJOB IIO TCMC. Taxknum 06pa30M IIPpaBUJIbHLBIC
OTBETHl Ha BOMNPOCHI M3 MEPEUHs TeM CAMOCTOATEIbHOM pabOThl MOMOTYT CTYIEHTY B MOJy4YE€HUU
XOpPOILIEH OTMETKH.

«He 3auteH0» - paccka3piBaeTcs, HO HE OOBSCHSETCS CYTh WJIHM 3aUUTBIBACTCS; HMEIOTCS
OTIENbHBIE TPEACTaBICHUA 00 HM3yd4aeMOM MaTepuaie, HO BcCe, K€ OOJbllas 4acTh HE YCBOCHA,
OTBEYAET IJI0OXO U HETPaMOTHO; JOKJIAIUYUK HE MOKET OTBETUTh Ha OOJBIIMHCTBO BOIIPOCOB.

4. OueHouHble cpeacTsa

4.1 Bonpocsl k 1-ii pyGesxHoii aTTecTanuu
OcHoBHbIE NPUHLUIIBI yTIpaBiaeHUs. CTPYKTypHBIE CXEMBI IPUHIIUIIOB YIIPABICHHUS.
3akonsl peryiauposanus. Knaccudukanus ACP nmo npuHIumMy peryinpoBaHusl.
OcHoBHbIE MOJIENN (CTATUYECKUE U TMHAMUYECKUE XapaKTEPUCTUKN).
[TpeoOpazoBanus Jlannaca. [lepenarounbie QyHKIMH.
[Ipumeps! TUTIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.
Komb6unuposanusie ACP. [Ipumep KoMOMHUPOBAHHON CUCTEMBI PEr'yJIUPOBAHUS.
Kackanubsie ACP. CtpykrypHas cxema kackanHoit ACP.
[Tpumep KackagHON CHUCTEMBI CTAOMIU3AIIMH TEMIIEPATYPhI )KUJAKOCTH Ha BBIXOJIE U3
TEIIO0OMEHHUKA, U KOTOPOI BCrioMOrarelbHbIM KOHTYpoM sBisieTcst ACP pacxopa rpetoriero

NGO WDdDRE

napa.

9. TexHuveckue cpencTBa MOJCUCTEM: HHPOPMAIIMOHHO -BBIYMCIUTEIHHON aBTOMAaTHYECKOTO U
JUCTAHIIMOHHOTO  YIPAaBJIEHUS, aBTOMAaTUYECKOTO PETYINPOBAHMS, 3aIIUT U T.1.

10. Opranuzamnuu mo pa3padoTKe U U3JaHUIO0 CTAaHIAPTOB.

11. Ha3znauenue, npuHIUIBI TOCTpoeHus u ctpykrypa ['CII

12. Crpykrypa texunueckux cpeacts ['CII. Bersu u curnanst ['CIT

13. YcaoBHoe 0003HaUeHKE CPECTB aBTOMAaTU3auu Ha cxeMax. [IpuHmun GpopmupoBaHus
npudopa.

14. TepmonnekTpuyeckre TEpMOMETPhI. TepMOMETpHI CONPOTUBICHHS. MaHOMETpHUYECKHE
TEPMOMETPHI.

15. Knaccudukarus TupoMeTpoOB.



16. Buasr usmepsieMbIx qaBiaeHUd. MaHOMETPHI U MX KiacCUpUKAITUI.

17. ManomeTtpsl ¢ TpyOUaToii npyxunoit. MemOpanusie ManoMeTpbl. CHIIb()OHHBIE MAHOMETPBHI.
[TIpoMBIIIIEHHBIN JATYUK 1ABIECHUA.

18. MsmepuTenbHbIC MpeoOpazoBaTenu JaBieHus. TeHzoMeTpudeckuii Meto. EMKocTHOM MeToz.

Ooépaszey ounema Kk 1-ii pydescnon ammecmayuu

'PO3HEHCKUM I'OCYJIAPCTBEHHBINM HE®TSIHOU TEXHUYECKU YHUBEPCUTET
NM.AKAJ. M.JI. MUJUJIMOHILIMKOBA

WNHCTUTYT HEPreTUKH
I'pynna Cemectp
Juctunnuna " ABTOMaTH3alusA YHepreTudeckux ycranopok TOC u ADC "
buner k 1-oii py6exxnoi arrectaiuu Ne 7

1. [Ipumep kackaaHOM cucTEMBl CTAOMIN3ALNN TEMIIEPATYPhI )KUAKOCTH HA BBIXOJIE U3
TEIIO0OMEHHHUKA, © KOTOPOI BCIIOMOTaTeIbHBIM KOHTYpOM siBisieTcst ACP pacxona rperomiero mnapa.
2. Kackannubie ACP. CtpykrypHas cxema kackaaHoit ACP.

[Toamuces nmpenoaaBaresns

4.2 Bonipocsl Ko 2-ii py0e:kHO#H aTTecTaluu

1. T'mapocraTudeckuit MeTOJ U3MepeHHs ypoBHs. [ napocTaTuueckue 30Hbl A1 U3MEPEHUS
YPOBHS. MarHuTHbIE IOTPY>KHBIE 30H/IbI ISl HENPEPBIBHOTO U3MEPEHUST YPOBHSI.

2. Metoap! onpeieNieHus YPOBHSI 110 BpEMEHH MTPOXOKICHUS CUTHANA. Y DPOBHEMEPHI IS

CBIITYYHX MaTEepUaIOB.

[TontaBkoBbIe 1 OyHKOBBIE CpeCTBA HU3MEPEHU ypoBHS. [loMIaBKOBbIE BHIKIIIOYATEIH.

[IpeobpazoBarenu. Hopmupytromme npeodpazoBarenu. DI u [I3I1, YCO (ALIT u LTAIT).

YcrpoiicTBa, oOecrieuynBaroye paboTy JaTYMKOB BO B3PHIBOOIACHBIX TOMEIIEHHSX.

ABTOMaTHYECKHE MIEKTPUUECKUE TOTEHIUOMETPBI. ABTOMATUYECKUE DJIEKTPOHHBIE MOCTOBBIE

CXEMBbI U3MEPEHU TepMouIeKTprudeckux conpotusienuii (TC) u T.x1.

7. Wsmepenue pacxona. [lepuunsie npeoOpa3oBaTenn pacxoaa. PacxomoMepsl nepeMeHHOro

o gk w

nepernaza AaBiaeHus. PacxomoMepsl HOCTOSHHOTO Tiepernaa AaBieHus. TaxomeTpuieckne
(TypOHMHHBIE) pacX0/10MEpBHI.

8. yHBTpaSBYKOBBIC PacXxoJ0MEPHLI. BI/IXpCBLIC pPacxoa0MEphI. KOpI/IOJII/ICOBLIe PaCXoaJ0MEPHI.
3JICKTpOMaFHI/ITHBIe PacCXoa0MEPhI.



9. Hcnomnautenbable MexaHu3Mbl. Kinaccudukarus snexrpuyeckux UM: (1 anexkTpoMarHuTHEIE,
2 DIIEKTPOJIBUTaTEIIbHBIE). [IlaroBble  aBurarenu. JlBurarenu IOCTOSHHOIO — TOKa.
ACHHXPOHHBIE U CHHXPOHHBIE JBUTATEIIH.

10. PUM B cucrtemMax aBTOMAaTHKH: 3JEKTPOMAarHUTHBIE peie, 3JIEKTPOMArHUTHBIC MyCKATeIH U
KOHTaKTOPbI, FEPKOHOBBIE PEJIE U JIPYTHE.

11. [IlHeBMaTHYeCKUE  HWCHOJIHUTENbHBIE MEXaHU3MbL.  ['WApaBiIMYecKHE  HCIOJIHUTEIbHBIC
MexaHu3Mbl. [lo3unmoHepsl Ha KilanaHax.

12. Perymupyromue opranbl. KOHCTpYKIHMH pEeryaupyIOIIMX OpPraHoB HCHOJHUTEIbHBIX
ycTpoiicTB. [dpoccenupyromue u nozupyromiue PO. PO oTOKOB 3JI€KTPO3HEPTHUH.

13. Amnanorosbie U IU(PPOBHIE PETYIUPYIOIINE YCTPOICTBA. 3aKOHBI PETYITUPOBAHHMS.

14. Peructpupyromue  npubopsl.  be30ymakHple  CaMONMCLBI. MukponpoueccopHsie
IIPOrPaMMUPYEMBIE PETYIISTOPBI.

15. HazHaueHnue W XapakTEPUCTHUKUA MUKPOIPOIECCOPHBIX peryistopoB. [IW]] perymupoBanue.
LII1M perynupoBanue. [ IpombllIEHHBIE PETYIISITOPSI.

16. OcHoBHBIE TOHATHS OO0 aBTOMATHU3WPOBAHHBIX CHUCTEMAaxX YIPABJICHUS TEXHOJIOTMYECKUMU
npoueccamu (ACYTII).

17. Anmaparnas ctpykrypa koHTposepa. IIpomeinuiennsie IIJIK. Ilporpammuoe obecnieuenue
TJIK. SA3wiku mporpammupoBanust [1IJIK mo cranmapry IEC 61131-3. XapakrepucTika KaHajloB
BBO/1a/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJIEPOB.

18. O6mme cBenenns o SCADA — cucremax. OcHoBuble ¢ynkuuu SCADA —cucrem.
Apxurektypa noctpoenus SCADA — cuctem. SCADA kak OTKpbITas cUCTEMA.

Oo0pa3zen Oustera Ko 2 - ii pydekHO aTTecTalNU

'PO3HEHCKUM T'OCYJIAPCTBEHHBIN HEDGTSIHOU TEXHUYECKUM YHUBEPCUTET
NM.AKAJ. M.JI. MUJIJIMOHIIIUKOBA

HNHCcTUTyT 3HEpreTHKH
['pynma Cemectp
JucuuiuinHa " ABTOMaTH3a1us JHepreTnyeckux ycranosok TOC u A9C "
buner ko 2-oii pyOexHoit arrectamuu Ne 4

1. [To xakuM mapameTpam OJDKHA OBITH MPETyCMOTPEHA TEIIOBAs 3aluTa Ha
naporeHepaTopax.
2. Kaknmu Cp€ACTBAMH aBTOMATUYCCKOT'O PETYJINPOBAHNA OCHAIIICH Y3€JI ITIOATOTOBKHU XUIKOI'O
TOIUIMBA.

Iloamuce npenoaaBaTeisd

4.3 Bonpochkl K IK3aMeHy M0 AUCHUIIHHE
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11.
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16.
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25.

26.

27.

28.

Aemomamu3zayusa Inepeemuueckux ycmanoeok T3C u A3C

OcHoBHbIE NPUHLUIIBI yIpaBieHUs. CTPYKTypHBIE CXEMbI IPUHIIUIIOB YIIPABJICHHUS.

3akonsl peryiaupoBanus. Kimaccudukammst ACP o npuHIuUIy peryimpoBaHusl.

OcHoBHbIE MOJIENIN (CTATUYECKUE U IMHAMUYECKUE XapAKTEPUCTUKN).

[IpeoOpazoBanms Jlamnaca. [lepenarounsie GyHKITHN.

[Ipumeps! TUNIOBBIX 3BeHbEB. COETMHEHUS 3BEHBEB.

KomOunupoBanubsie ACP. [Ipumep KOMOMHUPOBAHHOMN CHCTEMBI PETYIUPOBAHHMS.
Kackagnsie ACP. CtpyktypHas cxema kackaano ACP.

[Tpumep KackagHON CHCTEMBI CTAOMIN3AIIMH TEMIIEPATYPhI )KUJKOCTH Ha BBIXOJIE U3
TETUI00OMEHHUKA, ¥ KOTOPO# BCIIOMOTaTeIbHbIM KOHTYpoM siBiisieTcst ACP pacxoma rpetromero
napa.

TexHunueckue cpeacTna noAcucTeM: HH(POPMALIMOHHO -BbIUYMCIUTEILHOW aBTOMATUYECKOTO U
JUCTAaHIMOHHOTO  YIPABJICHUS, aBTOMaTHUYECKOT0 PEryJINpOBaHus, 3a1UT U T.J1.
Opranu3zaiuu 1o pazpaboTKe U U3/IaHUI0 CTAaHAAPTOB.

Hasznauenue, npuHiumnsl noctpoeHus u crpykrypa ['CIIT

Crpykrypa texundeckux cpeacts ['CII. Bersu u curnansi ['CIIT

YcoBHOE 0003HAYEHHE CPEICTB aBTOMATH3aMK Ha cxemax. [Ipunimn ¢popmupoBanus
pudopa.

TepmoanexTpuyeckue TepMoMeTphl. TepMOMETpBI COIPOTUBIICHUS. MaHOMETpUYECKHE
TEPMOMETPBI.

Knaccudukanus nupomMeTpos.

Bunst u3mepsieMbIx gaBieHUd. MaHOMETPBI U UX KJIacCU(PUKAIIHS.

Manometpsl ¢ TpyOouaToit npy>kuHoi. MemOpaHHble MaHOMETpPbI. CUIIb(OHHBIE MAHOMETPBHI.
[IpombIlITIEHHBIN TaTYUK JaBICHUS.

N3meputenbHble mpeoOpa3oBaTeny naBieHus. Tenzomerpuueckuil Metos. EMKocTHON MeToA.
I'unpocraTuyeckuii MeTos u3MepeHus ypoBHs. [ napocraTiueckue 30Hbl A1 U3MEPEHUS
ypOBHS. MarHuTHbIE NOTPYKHBIE 30H/1bI 111 HEIPEPHIBHOIO U3MEPEHUSI YPOBHSI.

MeTtop! onpeiesieHns ypOBHS 110 BpEMEHH MPOXOKIEHUS CUTHANA. Y pOBHEMEPHI IS

CBIITYYHX MaTEepUAIOB.

[TonnaBkoBble U OYHKOBBIE Cpe/icTBA U3MEPEHHUH ypoBHS. [10M1aBKOBbIE BBIKITIOUATEIH.
[IpeobpazoBarenu. Hopmupyrommue npeodpazosatenu. 11T u T13I1, YCO (ALIT u AIT).
YcrpoiicTBa, obecrieunBaroye padoTy JaTYMKOB BO B3PHIBOOIACHBIX TOMEIIEHUSX.
ABTOMaTHYECKHE IEKTPUUECKUE TOTEHIUOMETPBI. ABTOMATHYECKUE DJIEKTPOHHBIE MOCTOBBIE

CXEMbI U3MepeHus TepmoaiekTpudeckux conpotusienuit (TC) u T.x1.

N3mepenue pacxoza. [lepuunsie npeodpa3zoBaTenu pacxonaa. PacxogoMepsl HepeMeHHOro
nepemnaja aapieHus. PacxogomMepsl HOCTOSIHHOTO Niepernaja JaBiaeHus. TaxoMeTpuueckue

(TypOHMHHBIE) pacX0/10MEpBHI.

VYnbpTpazBykoBble pacxofoMepsl. Buxpessle pacxonomepbl. KopHoaucoBble pacxoI0MeEpHI.
ONEKTPOMarHUTHBIE PACXOJOMEPBHI.
UcnonuurenbHble Mexanu3mbl. Knaccudukanus snekrpudeckux MIM: (1 anekTpomMarHuTHbIE,
2 3IIEKTPOJIBUTaTEINIbHBIE). [[TaroBeie  pBHrarenu. JIBuratenn NOCTOSHHOIO — TOKA.
ACHHXPOHHBIEC U CUHXPOHHBIE JIBUTATEIIN.

PUM B cuctemax aBTOMATHKH: JEKTPOMArHUTHBIE pele, MIEKTPOMAarHUTHBIE ITYCKaTEeId U
KOHTAKTOPBI, TEPKOHOBBIE PEJIC U IPYyTHUE.
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30.

31.
32.

33.

34.

35.

36.

[TneBMaTHyeckre  UCHOJHUTENbHbIE MEXaHU3Mbl. [ UIpaBIUYECKHE  HUCIOJHUTEIIbHbBIE
MexaHu3Mbl. [lo3unnoneps! Ha KianaHax.

Perynmupytomme opranbl. KOHCTpYyKIMM — peryavpylOIIMX OPraHOB — HCIOJHUTEIBHBIX
yctpoiicTB. poccenupyromue u go3upyromue PO. PO noTokoB 35eKTposHepruu.
AHasorossle ¥ HU(GPOBBIEC PETYIUPYIOLINE YCTPOUCTBA. 3aKOHBI PETYIHPOBAHUS.
Peructpupytome  npubopbl.  be30ymaxkHbie ~ camomucubl.  MHKpPOIPOLECCOPHBIE
MIPOrpaMMHUPYEMBbIE PETYISTOPHI.
Haznauenne u xapakTepUCTHKU MHKpOIpoLeccopHbIX peryistopos. [IN]] perynupoBanue.
[I1M perynupoBanue. [ IpombllIEHHbIE PETYIISITOPHI.

OcHOBHBIE TOHATHS 00 aBTOMAaTHU3WPOBAHHBIX CHCTEMaX YIPABICHHUS TEXHOJOTHMYECKUMH
npoueccamu (ACYTII).
AnmnapatHas crpykrypa koutposiepa. [Ipomsinuiennsie I1JIK. IIporpammuoe oOecrneueHue
TJIK. SA3wiku mporpammupoBanust [1IJIK mo cranmapry IEC 61131-3. XapakrepucTika KaHajloB
BBOJIa/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJIEPOB.

O6mue cBenenuss o SCADA — cucremax. OcHoBuble ¢ynkiuun SCADA —cucrewm.
Apxutekrypa noctpoerns SCADA — cucrem. SCADA kak OTKpbITast CUCTEMA.

Oopa3zey IK3aMEeHAUUOHHO20 Duema

T'POZHEHCKWN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKU YHUBEPCUTET

NM.AKAJI. MJ. MUWIJIMOHINNKOBA

HNHCTUTYT DHEPI'ETUKHU

JucuuruinHa " ABTOMaTH3a1Us SJHepreTnyeckux ycranosok TOC u A9C "
Hamnpagnenue: 13.03.01 TemiosnepreTrka u TEINIOTEXHUKA
Hanpasnennocts: «TemioBbie 3NEKTPUUECKUE CTAHIIHI

I'pynma Cemectp

Buaer Ne 7

1. HpI/IMCp KacKaJHOM CHCTEMBI CTa6I/IJ'II/I3aI_II/II/I TEMIICPATYPhI KUJKOCTU HA BBIXOAC U3
TCHJ]OO6MCHHI/IK3., n KOTOpOf/'I BCIIOMOT'aTCJIbHBIM KOHTYPOM SABJIACTCSA ACP pacxoaa rpCrouiero mapa.

2. Kackannbie ACP. CtpykrypHas cxema kackagHoi ACP.

[Toanuces mpenoxaBaresns [Toamucek 3aBenyromero kadeapon

Ilpunoswcenue 1



KOMIUJIEKT 3AI[AHI/II71 JJISA BBIITIOJIHEHUSA ITPAKTUYECKUX PABOT
3apanue Nel. OnpeneneHre opuruHaa mo u300pakeHHIo IS 3aaHHOM 6110k — cxembl ACP

ens nanHON pabOTHI:

1. CoctaBuTh ypaBHEHHE NEPeNaTOUHON QYHKIIMU Ul PA3IUYHBIX COEAMHEHUH OJIOK — CXeM
ACP;

2. BoinosHuTh nepexo/; oT 1300pakeHNs K OpPUTMHAIY C MCIIOJB30BaHUEM METOA
(ITpeobpazoBanus Jlamaca)

3. [Tonyunte Wiawk(p) onHOKOHTYpHOTO ACP;

4 BbruucauTh KOpHU XapaKTEPUCTUYECKOTO YpaBHEHUsI 3aMKHYTO ACP;

5. [TocTpouTh nepexoHbII MpoLECcC M0 KaHaTy pPeryJIupoBaHusl.

6 BriBoibI 10 padore.

BaHaHne Ne2. Ha BBIJJAHHOM CXeMe MNOCTPOUTH CXEMbI ABTOMATHU3AHWH TEMIICPpATYp U APYIrux
mapaMeTpoOB B COOTBETCTBUH C BAPUAHTOM.
HOCTpOI/ITb CXCMbI

1. Wunukanus u peructparus temmeparypsi (TIR).

2. Wuaukarus, perucTpanuss U PeryJMpOBaHHE TEMIIEPATypbl C IMOMOIILIO ITHEBMATHYECKOTO
perynaropa (TIRC, nHeBmaTHKa).

3. WHaukanuss ¥ peryjiMpoBaHue TEMIIEpaTyphl ¢ TOMOIIbI0 MHKPOIPOILECCOPHOTO PETYJISTOpa
(TIC, 211.)

4. Wuaukamusi, perucTpanusi, CUTHaJIM3alUs W PEryJupoBaHUE TEMIIEPATypbl C TOMOIIBIO

notennuometpa (mocta) (TIRC, a11.)
3ananmne Ne3. Hactpoiika Temneparypsl smyistopa neun Ha TPM210

Copnepxanue pabOThI

a) M3yuuTh BO3MOXXKHOCTH M OCOOEHHOCTH JIAOOPATOPHOT'O KOMILJIEKCA.

0) U3yunth Ha3HaueHue, Texuuueckue xapakrepuctuku [11/[-perynsropa OBEH TPM210.

B) M3yunth npununs! konpurypuposanus [IN]I-perynsatopa.

r) JloMa, pu NoAroToBKe K paboTe, BBHIIOIHUTH CIEAYIOLIEe:

- U3YYUTh OCHOBHBIE BO3MOXHOCTH NporpaMmMHoi cpenbl « TPM2xx Kondurypatop»;

- COCTaBHUTh IOCJEIOBATEIBHOCTh, B KOTOPOH Oyner mpoBoauTbcs KoHpurypuposanue I1M/I-
perymasTopa.

- ocBouTh mporpamMmuyio cpeny «TPM2xx Konduryparop» ans xonpurypupoBanus [THNJI-
perynsaTopos cepuu TPM;

- ckoHburypuposats [IN]-perynsarop B COOTBETCTBUY C BBIIAHHBIM 33/IaHUEM;

- MPOBECTH HKCHEPUMEHTANIbHbIE MCCIEI0BAaHMs 33aJaHHBIX BapUaHTOB pexXUMOB padotsl TT1/I-
perynsTopa (peryiupoBaHue 1o JIByXIO3UIMOHHOMY 3aKoHy uiH rno [TN/1-3akony);

- IPOBEPUTH NIPaBUIILHOCTH BBIIOJIHEHUS TOCTaBICHHON 3a1a4H;

- IPOBECTU 00PaOOTKY HKCIEPUMEHTAIBHBIX JAHHBIX, MOJATOTOBUTH OTUET U CJIIENaTh BBIBOJIBI MO
pabore.

KoHTpoabHBIE BOIPOCH
1) Kakoii BbIX0/1 KOHTpOJIEpa Ha3bIBAETCSI CUTHAJIBHBIM U KaK 33JaTh PEKUM €ro padoThI?
2) 3aueM BBOAMTCS THCTEPE3UC B PEIKUME IBYXTIO3UIIMOHHOTO PETYIUPOBAHUS?



3) B kakux eqununax nsmepstorcsa napamerpst [TM[-perynsaropa?

4) Kak Biusier yBenudeHue Tu Ha xapakTep IepexoqHoro mporecca?

5) Uro obecrieunBaet nuddepeHmanbaas coctapistomas? 6

) KakoBbl 0ocoGeHHOCTH PabOThI KOHTPOJUIEPA B PEKUME «ABTOHACTPOHKa»?

7) Kak ocymectBnsiercs nannuanuzamus [TU/-perymstopa?

8) Kak sxcriepuMeHTaIbHO CHUMAIOTCSL TIEPEXO/IHBIE XapaKTEPUCTUKH KOHTpoJuiepa’?

3ananue Ne4, DeKTpUUYECKUE LIETIH B pEICHOM cxeme

Llens paboTHI.
1. TTo3HakOMHTBCS C (QYHKIMOHAIBHBIMH CXEMaMH CHCTEM aBTOMATHYECKOTO W JUCKPETHOTO
yIIpaBJICHUSI.
2. I103HaKOMUTBCS C YCTPOUCTBOM U MPUHIIMIIOM JIEHCTBUS IIEKTPUUYCCKHX pelie.
3. 3yuntp anreOpy JIOTUKH.

[1nan paboTHI.

1. Pa3pabotath u coOparh cxeMmy, B KOTOpPOW NpH 3aMbIKaHUM BeIKIO4arens S2 pene K1, cBoum
KOHTAKTOM BKJIFOUAET WJIM BBIKIIIOYAET OOBEKT YIPABJICHUS (JIAMITY HJTH IBUTATEINb).

2. PazpaboTath 1 HCCIIEJ0BATh CXEMY, B KOTOPOM 3JI€KTPOIBUTATEIb JOJDKEH BKIIIOUATHCS C IOMOIIBIO
pelie ¥ 0CcTaBaThCs BO BKIIOYEHHOM COCTOSIHMM I10CJIE€ BBIKIIIOUYEHUs pese. Mcnonb3oBats TymOnep S2,
pene K1, K2 u aBuraresns.

3. OnucaTth NPUHLHKI AEHCTBHS pa3pabOTaHHBIX CXEM.

4. IlpencraBbre (YHKIMOHAIBHYIO CXEMY, BbIIETIUB B HEHl 1IETIb

YIPABISIOLIEr0 TOKA U YIPABISIOUINI KOHTYP.

5. CocTaBUTh JIOTUYECKUE YPaBHEHUSI, OMUCHIBAIOIINE Pa3pabOTaHHbIE CXEMBI.

3aganue Neb. lI3yueHue TEXHUYECKHX XapaKTEPUCTHK U OCHOB KOH(PUTYPUPOBAHUS TaXxOMETpa
OBEH TXO01

Coneprxanue paboThl

a) 3y4nTh BO3MOXHOCTU U OCOOEHHOCTH J1a00paTOPHOTO KOMILIEKCA.

6) 3yunth Ha3HaUeHUE, TEXHUYECKUE XapakrepucTuku Taxomerpa OBEH TXO01.

B) U3yunTh npuHLINIIBI KOHPUTYpUPOBAHUS TaXOMETPA.

r) oma, mpu NOArOTOBKE K paboTe, COCTAaBUTh IOCIEI0BATEIbHOCTb, B KOTOpOil Oyner
MIPOBOAMUTHCS KOH(PUTYpUPOBAaHUE TAXOMETPA.

n) Ha crenne:

- MIPOMTH TEeCTUPOBaHUE MO (PYHKIHMOHAIBLHBIM BO3MOXKHOCTSAM, peKMMaM paOOThl U MPHUHILIKIIAM
koHpurypupoanus taxomerpa OBEH TXO01;

- CKOH(UTYpUPOBATH TAXOMETP B COOTBETCTBHH C BBIAAHHBIM 33JaHHEM;

- TIPOBECTH OSKCIIEPHUMEHTAJIbHBIE HCCIIECIOBAaHUS 3aJaHHBIX BapUaHTOB pPEXKUMOB PpabOTHI
TaXOMETpa;

- IPOBEPUTH IIPABUIILHOCTD BHITIOJHEHHS IOCTaBICHHOM 3a/1a4y;

- MpoBecTH 00pabOTKYy AKCIIEPUMEHTAIbHBIX JAHHBIX, OJATOTOBUTH OTUET U CAENATh BBIBOJBI O
pabore.

Pabota nomkHa comepkarh:

a) 1eJIb padoTHI;

6) Talbnuumy mapaMeTpoB, KOH(MUTYpHUpOBAaHHE KOTOPBIX TpeOyercs s  BBINOJHEHHUS
nabopaTopHON pabOTHI;



B) CXeMy TMOJKIIOYCHHs Ui TPOBEACHHS MPOBEPKH NPABHIBHOCTH (YHKIIMOHHPOBAHUS
TaxoMerpa

T') 9KCIIEPUMEHTAIBLHBIC PE3yIbTaThl BBIMIOTHEHHS Ta00PaTOPHOUN pabOTHI;

1) BBIBOJIBI TIO padoTe.

KoHTposbHbIE BOIIPOCH

1) Kakue ¢pyHKIUH MOKET BBIIIOTHATH TAXOMETP B CUCTEME aBTOMATH3aIUN?

2) Kakwue TuIbl BEIXOJIOB €CTh y TaxoMmeTpa?

3) KaxoBpl mnpuHUMIBI (OPMHPOBAHUS  BBIXOAHOTO curHama ll-perymstopa  (THIIBI
peryaupoBanus)?

4) KakoBbI THIIBI JIOTHKH IPH paboTe BBIX0JIa B KAUECTBE KoMIaparopa?

5) KakoBbl 0cOO€eHHOCTH PabOThI TAXOMETPA B PEKUME perucrparopa’

6) KakoBsl 0cOOEHHOCTH pabOTHI TAXOMETpa B peKUME CUETUMKA HAPAOOTKH?

7) Kak skCiepuMEeHTaIbHO CHUMAIOTCS CTATUYECKUE XaPAKTEPUCTUKU?

8) Kak npousBoauTCs MHULIMATIU3aLUs TaxoMeTpa?

3aganue Ne8. I3yueHue TEXHMYECKHX XapaKTEPUCTUK M OCHOB MPOrPaMMHUPOBAHUS
MIPOMBIIIIJIEHHOTO JIOTHYeCKOro KoHTposuiepa S7-1200

Coneprxanue pabOThI

1) M3yuuth Ha3HaueHue, TexHuueckue xapakrepuctuku [1JIK SIEMENS S7-1200, ocHOBHBIE
Y3JIBI B BO3MOYKHOCTH J1Ja0OpaTOPHOTO CTEH/IA.

2) U3yuuthb cucteMy KOMaH/ ¥ NPUHIHIBI TporpammupoBanus [1JIK.

3) oma mpu MOATOTOBKE K padoTe: - BBHIIOJHUTH CUHTE3 CHCTEMBI aBTOMAaTH3aIlMH COTJIACHO
BBIJIAHHOTO BapHaHTa 3aJ]aui; - COCTAaBUTh IPOTrpaMMy JUIsl BBOJIA B KOHTPOJLIED.

4) Ha crenpe:

- MPOWTH TECTHPOBAHHE IO CHCTeME KOMaHA W NpUHLUIY mporpammupoBanus Ha [1JIK
SIEMENS S7-1200;

- OCBOHTH rpaduueckyto cpeny nporpammuoro odecneuenus SIMATIC TIA PORTAL;

- CKOHGUTYPUPOBATH 0O0OPYAOBAHUE;

- HaOpaTh Ha KOMITBIOTEPE MOJTOTOBICHHYIO NPOTPaMMy, OTKOMITMJIIMPOBATH €€ U BBECTH B
KOHTPOJLIEP.

Y6enuThes B paBUIIBHOCTH PabOThI TPOIPaMMBI.

Pabora nomkHa comepkars:

a) HAMMEHOBaHUE U 1eJb pabOThI;

0) ycioBus 3a/aud 10 BapuaHTy, NPUHATbIE 00O3HAYEHUS NMEPEMEHHBIX, JOrMYeckue (QyHKIMU
JUIE BBIXOJHBIX W TIPOMEXKYTOUYHBIX MEPEMEHHBIX, NMPH HEOOXOAMMOCTH IHMKIOTPaMMy pabOTHI
00opynOBaHUS;

B) Jjorudyeckue PyHKIMHU B aApecax MporpaMMHUPyeMOro KOHTPOJIEpa;

I') IpOrpaMMy Ul peaau3alii CUCTEMBI yIIPaBICHUS;

1) METOAWKY OKCIEPUMEHTAJIbHON IPOBEPKH (YHKIIMOHMPOBAHUS PEATM30BAaHHONH CHCTEMBI
yIIpaBJICHUS U PE3YNbTaThl IPOBEPKHU;

€) BBIBOJIBI 110 paboTe.

KoHTposbHBIE BOITPOCHI

1. Uto 03HauaeT TepMHUH «KOH(PUTYPHUPOBAHKHE KOHTPOIIIEpay»?

2. UTo 03HaYaeT TEPMUH «3aKa3HOM HOMEp MOAYJsSl KOHTPOJUIEPa», IIe U KaK OH UCIONb3YeTCs?
3. Uto Takoe TabyiHIia CHMBOJIOB U KaK OHA MCTOJIB3YETCs MPU TPOTrPAMMHUPOBAHIHN KOHTpOJuIepa’?
4. Moxno i B SIMATIC S7-1200 peanuzoBaTh Taiimep ¢ ycraBkoi Bpemenu 0,07 c?



5. Ilpu Kakux yclIOBHSX Ha BBIXOJIE€ CYETYMKOB KOHTpoJUiepa popmupyercs curaai «0» v CUrHai
«1»?

6. Kak CHATb XapaKTepUCTUKY BXO/1-BbIXOJ] aHAJIOrOBOI'O KaHajia BBOja?

7. UYrto o3Hauaer co3gaHue (¢yHKuuoHadbHOTO Onoka (FB) mpu mporpamMmupoBaHMU
KOHTpoJuiepa?

8. Uto o3navaet cozganue u oTkpbiTHe pynkimu (FC) mpu mporpaMmMupoBaHuu KOHTpoJuiepa?

KOMILJIEKT 3AJAHUM 151 BBIIIOJTHEHUS JABOPATOPHBIX PABOT

3ananue Ne 1. PazoMKHYTOe U 3aMKHYTO€ yIipaBJIeHUe

Lenv pabomul.

O3HaKOMUTBCA C IPUHIIUIIOM JICUCTBUS CUCTEM aBTOMaTH4eckoro ynpasienus (CAY)
Pa30MKHYTOTO ¥ 3aMKHYTOT'O THIIA.

Ilnan pabomei.

1. Pa3paboTars cxemy, B KOTOPOIl aHAJIOTOBBIN CHTHAJ IaTYUKa TeMIIepaTypsl IpeodpasyeTcs B
CHTHAJI, KOTOPBIN MPH TOMYCTUMBIX 3HAYCHUSX TEMIIEPaTyphl UMeeT 3HadeHue 0, a Ipu MPeBBIIICHUN
TeMIeparypsl 3Hauenue “1” (puc. 9.3.).

2. JIONOJHWUTH CXE€MYy TakuM o00pa3oM, 4YTOObl HarpeB aBTOMAaTHYECKH OTKJIIOYANCid WU
YMEHBIIAJICS NPHU TOCTHKEHUN BEpXHEH IpenenbHoi TemnepaTypbl. OOpaTHYIO CBS3b OCYLIECTBUTH C
nomoIneko Tpanzuctopa VT1, nu6o ¢ momomsto pene K2 (puc. 9.4.).

3. Hpe,[[CTaBI/ITI) CXEMY ITOTOKA CUTHAJIOB B obonx ClIy4asx.

Jnst yCKOpeHHs TPOTEKAIIIUX TPOLIECCOB B CXEME PEKOMEHIYETCsl HarpeBaTeIbHbINA 37eMeHT EK
BKJII0YaTh MUHYS pe3uctop R1.

MeToauUYEeCKHE YKa3aHH IO BbIITOJTHCHUIO J'Ia60paTOpHLIX pa60T Ha CTCHIC - «OCHOBBI
aBTOMaTUu3alum».

3aganue Ne2. U3yueHune cnoco0oB cONMpsizkeHUs AaHAJIOTOBBLIX CHTHAJIOB Ha 0a3e
npeodpazosarens HIIT-1

B na6oparopuu:

- IPOMTH TeCcTHUpOBaHME MO (YHKIMOHAIBLHBIM BO3MOXKHOCTSIM, MPUHIUIAM KOH(QUTYPUPOBAHUS U
pexxumam paboTsl mpeodpazoBarens remneparypst OBEH HIIT- 1;

- ocBOUTH mporpamMmmuyto cpeay «Kondurypatop HII01» mis koHbuUryprupoBaHus mpeodpa3zoBaTes
HIIT-1;

- CKOH(UTypupoBaTh MpeoOpazoBaTeNb B COOTBETCTBUH C BBIJAHHBIM 33/JaHUEM;

- TPOBECTH DSKCIEPUMEHTAJIbHBIE HCCIEAOBAaHMS 3a/laHHBIX BAPUAHTOB PEXHMMOB PabOTHI
npeoOpa3oBaresis, IPOBEPUTH IPABUIBHOCTD BBIIIOJIHEHUS IOCTABICHHOH 3a/1a4H;

- MOJITOTOBUTH OTYET M CeNIaTh BHIBOJIBI IO padoTe.



OTuer D0JKEH CollepKaTh:

a) 1eJTb pabOTHI;
0) napameTpsl KOHQHUrypanuu npeoOpa3oBaTess TEMIIEPaTyphbl;
B) VIPAaBISIONIYI0 TMPOTpaMMy I TPOrPaMMHUPYEMOTO pele, pPeau3yIoNlylo 00padoTKy

aHaJIOTOBOTO CUTHAJIA,
T) BBIBOJIBI 11O paboTe.

KoHnTpoibHble BOIpoCh

1. Kaxosa pazpsanocts AL HIIT-1 npu pabote ¢ Tepmonapamu?

2 KakoBbl ipenMy1iecTBa NCIOJIb30BaHuUs BBIXOAHOTO curHaia 4..20 MA?

3. Kak ocymecTBisieTcst KOHQUTYpUPOBaHUE aHAIOTOBOTO BXoza pene [TP114?
4 Kak ocymiecTBisieTcs: mpoBepka MpaBUIbLHOCTH padOThl CUCTEMBI?

3aganue Ne3. YnpaBjieHHe HA OCHOBE TeMIIEPATYPHOii 3aBUCHMOCTH

Ha na6opatopHom crenae «OCHOBBI aBTOMAaTHU3alMK» BBINOJIHUTh CIEAYIOLIYIO paboTy:
1. W3y4nTh NpUHLIKI AEHCTBHSI CUCTEMbI aBTOMAaTHYECKOTO YIPABJICHUS ABUraTeIeM
HOCTOSIHHOT'O TOKa HAa OCHOBE TEMIIEPATYpHOU 3aBUCUMOCTH.
2. CocraButh cTpykTypHyto cxemy CAP nBurarens.

[1nan paboTHI.

a) Pa3paborark cxemy, B KOTOpPOH IpY MPEBBILIEHUU MTPENEIbHON TEMIIEPATYPhl BHIKIIOYAETCS
HarpeBaTeNIbHbIN IEMEHT U BKIIIOYaeTcs nekrpoasurarens (puc. 10.1.).

6) OnpenenuTh OTJENbHBIC 3JIEMEHTHI YCTPOICTBA, NX (YHKIIMOHAIBHOE Ha3HAYEHHUE U 0OBEKTHI
yIIpaBJICHUSL.

B) 1306pa3uts cTpykTypHyto cxemy CAY.
I') OnpenenuTh IpY KaKMUX YCIOBHAX JIEKTPOJIBUTATENb HAXOANUTCS BO BKIFOUEHHOM COCTOSTHUM.
J1) CMOHTHPOBATh CXEMY M MTPOBEPUTH MPABMIILHOCTH BaIINX

BBIBOJIOB.

e) [IpencraButh 000CHOBaHHE HEOOXOUMOCTH TEMIIEPATYPHO-3aBUCUMOI'0 BKJIFOUEHUSI CTAHKOB,
nprOOpOB U ycTaHOBOK. Kakoil KOHKpETHBIH Mporiecc MOXKeT ObITh CMOJIEIMPOBAH B X0/1€
BBITOJIHEHUS OTIBITA.

MeToagudyecKHe YKa3aHH 4 IO BbIITOJIHCHUIO J'Ia60paTOpHBIX pa60T Ha CTCHJC - «OCHOBBI
aBTOMAaTU3alumn».

3aganue Ned. AHaJIOroBOe U3MepeHHe TeMIepaTyphbl M yrja

Lenv pabomul.
W3y4nTh METO/IbI H3MEPEHUS aHATOTOBBIX CUTHAJIOB MPHU TTOMOIIH OTIEPAITMOHHBIX YCUITUTENCH.

Inan pabomei.
1. Pa3paboraiite u cobepure cxemy sl aHAJIOTOBOTO M3MEPEHHUS TEMITEPaTyphl HA OCHOBE
TEPMOPE3UCTOPA U NHBEPTUPYIOILETO ONEpallMOHHOr0 yeunurens (puc. 18.1).



2. Onpenenute pa3IuyHble 3HAYEHUS MOTEHIMAaJa, TOCTYNAIOIIEro OT AaTuynka yraa Y.

3. CpaBuute HocuTenu uH(popManuu U MHOOPMAIMOHHBIC MAapaMeTpPbl, a TAKXKE BHJ CHTHAJIOB,
MOCTYMAIONIMX OT HM3MEPHUTENbHBIX YCTpoicTB. OToOpasuTe pe3ynbTaThl MPOJECTaHHONW paboTHl B
COOTBETCTBYIOIIICH TabIHUIIE.

4. BeiBosibI IO padore.

MeTo ANYCCKHUE YyKa3aHH IO BBIIIOJHCHUIO J'Ia60paTOpHBIX pa60T

Ha CTCHJC - «OCHOBBI aBTOMaTHU3allun).

3aganue Ne5. Hacrpoiika n nporpaMmmupoBaHue npeodpasosarens yacrorsl [IYB101

B naboparopuu:

- MPOWTH TECTHPOBAHWE IO (DYHKIIMOHAIBHBIM BO3MOXHOCTSIM, pPEXKHUMaM pabOThl W OCHOBaM
HacTpoiiku npeoOpazosarens yactorsl OBEH ITUB101;

- HACTPOUTH IIpeoOpa30BaTesb YaCTOTHI B COOTBETCTBHUH C BBIJIAHHBIM 33/IaHUEM;

- co0paTh cXemy, HCIIOJIb3Ysl HMUTATOP IyJbTa OTEpaTopa Wiu Apyroe 000pyaoBaHHE;

- IPOBEPUTH MPABUIILHOCTD BHITIOJHEHUS MIOCTABICHHOM 3a1a4u;

- IOATOTOBUTH OTYET U CJENIaTh BBIBOJBI 10 padoTe.

ITopsinok BeinosiHeHHs J1a00paTOpHOI paboTHI.

B cooTBeTcTBUM C 3a1aHUEM, TIOIYYEHHBIM OT IPETOAaBaTellsl, HEOOXOIMMO BBITIOIHUTE CIIEIYIOIINE
JNEUCTBHS:

1) cBecT B Tabuuily Bce KOH(MUTYpHpyeMble TapaMeTpbl ¢ TpeOyeMbIMU 3HAYEHUSIMU U pa3padoTaTh
(YHKIIMOHATIBHYIO CXEMY MOAKII0YECHHUS;

2) ckoH(uUrypupoBaTh npeoOpa3oBaTesb 4acTOTHl Ha 3a/JaHHBIM peXUM pabOThl C YIpPABIEHUEM OT
KHOTIOYHOM MaHeNIu WM BHEITHUX TyMOJIepoB;

3) nepeBecTH npeodpazoBaTesb YaCTOTh B pabounii peskum. OcylecTBUTh NPOOHBIN MYCK CUCTEMBI U
OINpo0OBaTh YNpaBJiIeHNUE OT KHOIIOYHON MaHEIN U BHEIIHUX TyMOJIEpOB;

4) mnpoBepUTh MPaBWIBHOCTh (YHKIIMOHMPOBAHUS IpeoOpa3oBareist YacTOThl (COOTBETCTBUE
3aIaHHOMY pexxumy). Habmonats 3a ero mapameTpamu.

Bapwuants! 3a1annii
[Ipu moaroroBke Kk J1abopaToOpHON pabOTe CTYACHT MOJDKEH B COOTBETCTBUM C TaOJl. 3amaHus
MpernojaBaTelis BEIOpaTh CBOW BapHAaHT.

OTtuét 1o paboTe TOKEH COTePKATh:

a) 1eJb paboThI;

0) mocnea0BaTeNbHOCTh HACTPOUKH MpeoOpa3zoBaTelis YacTOThI;
B) METOJMKY dKCIIEpUMEHTAIbHOIN npoBepkH padoTsl [14;

I') BBIBOJIBI 110 padoTe.

3aganue Ne 6. Hactpoiika n kondurypuposanue [IU/] peryisropa OBEH TPM210.

Ha naGopaTtopHom crenze:



- NPOUTH TECTUPOBAHHE IO (PYHKIMOHAIBHBIM BO3MOXXHOCTSAM, pEXHMMaM pPabOThl M HMpPHUHLUIAM
koHurypuposanus [TN/[-perynasropa OBEH TPM210;

- ocBouTh mnporpammuyro cpeny «TPM2xx Konduryparop» nmnst xondurypupoanus [TN]I-
peryisitopoB cepun TPM;

- ckoHurypuposatb [IH/[-peryisiTop B COOTBETCTBUH C BBIIAHHBIM 3a/IaHHEM;

- NPOBECTH HKCIEPUMEHTAIbHbIE MCCIIEJOBAaHUS 3aJaHHBIX BapUaHTOB pexuMoB pabdotsl ITM/I-
peryasTopa (perylupoBaHue 1o JIByXIO3ULUOHHOMY 3aKoHy uiu 1o [IN/1-3akony);

- IPOBEPUTH NIPABUIIBHOCTD BBIIIOJHEHUS MIOCTAaBICHHOM 3a1a4u;

- IPOBECTH OOPabOTKY HKCHEPUMEHTAIbHBIX JAHHBIX, MOATOTOBUTH OTYET M CHENIATh BBIBOABI 110
pabore.

OTuer HOKEH COlepKaTh:

a) 1eJib paboThI;

0) ycnoBHS TOCTaBJICHHOW 3aJaud [0 BAapUAHTy JBYXIO3ULIMOHHOTO PETYIATOpa, TaOIHILYy
SKCIEPUMEHTAJIbHBIX JAHHBIX, XapPAaKTEPUCTUKY MEPEXOJHOT0 MpoLecca U OLEHKY IOJYyYE€HHbIX
rokasaresei paboThl TEMIIEPAaTypHOTO KOHTPOJILIEPa;

B) TO ke, HO 11t [T /]-perynsTopa;

I') BBIBOJIBI 110 padoTe.

KoHTposbHbIE BOITPOCHI
1) Kak Bnuser yBennuenue Tu Ha xapakTep NepexoaHOro mnpoiecca?
5) Uro obecnieunBaet audpepeHnraibHas COCTaBIIIONIas?
6) KakoBbl 0coOeHHOCTH pabOThI KOHTPOJLIEPa B pexkHMe «ABTOHACTPOHKa»?
8) Kak skcreprMeHTaIbHO CHUMAIOTCS IEPEXO0/IHBIC XapaKTePUCTUKU KOHTpoJuiepa?

3ananue Ne 7. U3yuenne unrepdeiicos IIJIK 150 OBEH RS-232, Ethernet nisi cBs3u ¢
NMepCOHATbHBIM KOMIIBIOTEPOM

[enb paboThI:
N3yuenne BHemHux untepdeiicon IJIK 150 OBEH g BBoga-BrIBoa HHPOpMAIIIT

[Tnan paboTs!

1) TIpo¥TH HHCTPYKTaX IO TEXHHKE OE30MACHOCTH Yy JIAOOpaHTa MITH TIPETIOIaBaTels;

2) OTBeTHTh Ha BOMPOCHI IO TEOPUHU PabOTHI;

3) Cobpath cxemy uHTepdeiica RS-232 u mpoBepuTh MPaBUILHOCTh COSAMHEHUN B TPUCYTCTBUU
nabopaHTa WK MpernoiaBaTers;

4) Tlonare HampsHKEHUE HA CTEH]] M IPOBEPHUTH pab0TOCIIOCOOHOCTD CBSI3U B CIIEAYIOIIEM
MOpsAJIKE:

— ycra"noBuTh CoDeSys Ha [IK ¢ npuioxeHHOro 1ncka;

— wHactpoutb cpeny Ha [1JIK 150 nanHoit Moaudukamy;

— €O3JaTh IIPOCTYIO MIPOrpaMMy ISl IPOBEPKU CBA3U;



5)
6)

HacTpouTh HHTEpPeiic RS-232 o npuBeeHHOMY BBIIIE OMTUCAHUIO;

3aIyCTHTh MPOTPAMMY H CIIEJAHTH 32 €€ BHIMOTHCHUEM (CO3/1aHHasi IporpaMMa Oyaer paboTaTh,
ecni nHTepderic KOPPEKTHO HACTPOCH;

IToroputs Hactpoiiky ITJIK 150 mis BapuanTa cBs3u uepes Ethernet.

Ilocne okoHYaHMA pa6OTI)I cIcjiaTb OTYET I10 (bopMe, Hp@I[J'IO)KCHHOfI mpenoaaBaTCiICM.



Hpunoscenue 2
5. KoHTpoabHO-U3MepHUTeJbHbIE MATEPUAJIBI K THCHUIIJIMHE
«Aemomamu3uposannvie cucmemul yRpasieHus XuMuKo-mexuoa02udecKumMu npoyeccamuy

buaersl Kk 3k3aMeny

T'PO3ZHEHCKWN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKUI YHUBEPCUTET
UM.AKAJ. M.Jl. MUWLJIMOHIIIMKOBA

HHCTUTYT SQHEPI'ETUKH

Hucnurnnuna " ABToMaru3anus sHepreruueckux yctanoBok TOC u ADC "
Hanpagsnenue: 13.03.01 TenmosHepreTuka v TEIIIOTEXHUKA
Hamnpasnennocts: «TemnoBbie 3JIeKTpUUECKUE CTAHITI

I'pynna Cemectp

Buier Ne 1
1. OcHoBHBIE MOJIENH (CTATUUECKUE U AUHAMUYECKNE XapAKTEPUCTUKH).

2. HazHaueHue u XapakTepUCTUKU MUKponpoueccopHbix peryiasaropos. [T perynuposanue. IHINM
perynupoBanue. [IpoMbIlLIEHHBIE PETYIATOPBI.

IToanucs npenogaBaTens [Moamnucek 3aBeayromero kadeapoin

T'POZHEHCKWN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKUI YHUBEPCUTET
UM.AKAJ M.Jl. MUWJIJIMOHIIIMKOBA

HHCTUTYT DHEPI'ETUKHU

Jucnummza " ABromMaTtu3anus HepreTudeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasieHHOCTB: «TemIoBble ANEKTPUUECKUE CTAHIIUN

I'pymnma Cemectp

Buuer Ne 2
1. IIpuMepsl THIIOBBIX 3BeHBbEB. COEMHEHNS 3BEHBEB.

2. MaHomeTpsl ¢ TpyOuaToil npykuHoi. MemOpanHbie MaHOMETpbl. CHiIb(POHHBIE MAHOMETPHI.
[TpoMBIIITICHHBIH JaTYUK JAaBICHHUS.

[Toanuce npenogaBaTest [Moamucek 3aBeayromero kadenapon

T'PO3ZHEHCKUU F'OCYIAPCTBEHHBIM HE®TSAHOU TEXHUUYECKU YHUBEPCUTET
NUM.AKAJ. M.JI. MUWIJIMOHIIIMKOBA

HHCTUTYT SQHEPT'ETUKH

Hucuunimza " ABToMaTtu3anus sHepreTudeckux ycranopok TOC u ADC "



Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasnenHocTh: «TemoBble 37EKTPUYECKUE CTAHIIU
I'pynma Cemectp

Buaer Ne 3

1. YabTpa3sBykoBble pacxogoMepbl. Buxpesbie pacxogomepsl. KopronncoBsie pacxoioMepsl.
DNEeKTPOMarHUTHBIE PACXOJJOMEPHI.

2. [Ipumep kackaaHOM cUCTEMBI CTA0MIIN3AllMKM TEMIIEPATYPHI )KUJKOCTH HA BBIXOJE U3
TETUI000MEHHUKA, ¥ KOTOPOH BCIIOMOTaTeIbHbIM KOHTYpoM siBisieTcst ACP pacxoma rpetoiero napa.

[Nonmuce 3aBeayromero kadenpoin

IToanuck npenogaBaTens

T'PO3SHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TSIHOU TEXHUYECKU YHUBEPCUTET
HMM.AKAJI. M.JT. MIWLIAOHIIIMKOBA

HNHCTUTYT DOHEPT'ETUKH

Hucnurnnuna " ABToMaru3anus sHepreruueckux ycranoBok TOC u ADC "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIIOTEXHUKA
Hamnpasnennocts: «TemnoBbie 3JIeKTpUUECKUE CTAHITI

['pynna CemecTtp

Buaer Ne 4

1. Annaparnas ctpykTtypa koHTpoiiepa. [Ipomsinuiennsie [IJIK. ITporpammuoe obecnieuenue [TJIK.
SA3piku nporpammupoBanus IJIK no cranpapty [EC 61131-3. XapakTeprucTuka KaHajIoB
BBOJIa/BbIBOJIa. KOMMYHUKAllMOHHBIE BO3MOKHOCTH KOHTPOJIIEPOB.

2. N3meputenbHble mpeoOpa3oBatenu AaBiaeHus. Tenzomerpudeckuit meros. EMKocTHOI MeTo.

[oxmucek 3aBeayromiero kadenpon

HOILHI/ICB npenoaaBarTeiis

T'PO3ZHEHCKUU F'OCYJIAPCTBEHHBIM HE®TAHOU TEXHUUYECKU YHUBEPCUTET
NUM.AKAJL. M.JI. MUWIJIMOHIINKOBA

HHCTUTYT DHEPI'ETUKHU

Hucuunnmaa " ABToMaTtu3anus sHepreTudeckux ycranopok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBnenHoCTh: «TemmIoBbie 3JIEKTpUYECKUE CTAHITUN

I'pynna Cemectp

Buier Ne §
1. TepModIEKTpUUECKHE TEPMOMETPBI. TE€PMOMETPHI CONPOTUBIEHU. MaHOMETpHUUYECKHE
TEPMOMETPBI.

2. Haznauenue, npuHIMNIs! moctpoenus u crpykrypa ['CII

[Moamnuck 3aBeayroiero kadeapou

IToanuce npenoiaBaTens




T'PO3ZHEHCKHNI IT'OCYJAPCTBEHHBIM HE®TSIHON TEXHUYECKNI YHUBEPCUTET
HMM.AKAJI. M.JT. MIWLITAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKHU

Hucuumnimna " ABToMatu3anus sHepreTudeckux ycranopok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBnenHocTs: «TemmoBbie 3JIEKTPUUECKUE CTAHITHI

I'pynima Cemectp

Buser Ne 6
1. ManoMeTpsI ¢ TpyOUaToi npyxuHoi. MeMOpaHHbie MaHOMETPBI. CHIIB(OHHBIE MAHOMETPBI.
[IpoMbITIIEHHBIN JaTYUK 1aBICHUA.

2. O6umme cenennst 0 SCADA — cucremax. OcHoBable pyHknnn SCADA —cucreM. ApXuTeKTypa
noctpoeHust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

[onmuck 3aBeayromero kadenpoi

[oamuce npenonaBaTens

T'PO3SHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUUYECKUI YHUBEPCUTET

NM.AKAJL. MJI. MWIVIMOHINMNKOBA

HNHCTUTYT DOHEPT'ETUKHU

Hucnurnnuna " ABToMaru3anus sHeprerudeckux yctanoBok TOC u ADC "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIIOTEXHUKA
Hanpasnennocts: «TemioBbie 3NEKTPUUECKUE CTAHIIUI

['pynna CemecTtp
buner Ne 7

1. Knaccudukanusi mupoMeTpoB.

2. O6mue ceenenust o SCADA — cucremax. OcHoBHble pyHKIIMH SCADA —cuctem. ApXUTEKTypa
noctpoenust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

[Moamnucek 3aBeayromiero kadeapoi

IToanucs npenogaBaTens

I'PO3ZHEHCKWIN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKU YHUBEPCUTET
UM.AKAJ. M.JL. MUWIJIMOHIMUKOBA

NHCTUTYT DOHEPT'ETUKH

Jucnummza " ABromarusanus 3Heprerudeckux ycranoBok TOC u ADC "
Hamnpasnenue: 13.03.01 TemiosHepreTrka u TEINIOTEXHUKA
Hanpasnennocts: «TemnnoBble 3JeKTPUUECKUE CTAHITUI

I'pynmna Cemectp

Buaer Ne 8
1. Kom6unuposanusie ACP. [Ipumep KoMOMHUPOBAHHON CHCTEMBI PEryTHPOBAHUS.

2. Buasl uzmepsieMbix naBiaeHuid. MaHOMETPBI M MX KJIacCU(PUKAIIHS.



IToamuck 3aBemyromero kadeapoit

IToanuces npenoaaBatens

T'PO3SHEHCKHI I'OCYJIAPCTBEHHBIM HE®TAHON TEXHUYECKHI1 YHUBEPCUTET

NUM.AKAJI. MJ. MWIJIMOHINMNKOBA

HHCTUTYT SQHEPI'ETUKH

Hucuunnuna " ABTomMaru3anus sHeprerudeckux ycranoBok TOC u ADC "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIIIOTEXHUKA
Hanpasnennocts: «TemioBbie 3NEKTPUUECKUE CTAHLIUM

I'pynna Cemectp
Buier Ne 9

1. O6mme ceenenust o SCADA — cucremax. OcnoBHble pyHKIIMH SCADA —cructemM. ApXUTEKTypa
noctpoeHust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

2. [Ipeo6pazopanus Jlamtaca. [lepegarodnsie GyHKITUN.

[oxmucek 3aBeayromero kadenpoi

[oamuce npenonaBaTens

TPO3ZHEHCKWI T'OCYJIAPCTBEHHBIA HE®PTAHOW TEXHUYECKW YHUBEPCUTET

UM.AKAJ. M.JI. MWIJIMOHINMUKOBA

NHCTUTYT SQHEPT'ETUKH

Hucnurnnuna " ABToMaTH3anus sHeprerudeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEIIIOTEXHUKA
HamnpasnenHoCTh: «TemmIoBbie 3JIEKTpUYECKHUE CTAHITUI

['pynna CemecTtp
Buaer Ne 10

1. TexHMUYeCKUE CPEACTBA MOACUCTEM: HH()OPMALIMOHHO -BbIUMNCIUTEILHON aBTOMAaTUYECKOTO U
JUCTAaHIIMOHHOTO YIIPaBJIEHUs, aBTOMAaTUYECKOTO PETYJIMPOBAHMS, 3AIIMT U T. 1.

2. HpI/IMep KacKaJHOW CHCTEMBI CTa6I/IJ'II/I3aI_II/II/I TEMIICPATYPHI KUJKOCTU HA BBIXOIC U3
TCHJ]OO6MCHHI/IK3., n KOTOpOf/'I BCIIOMOT'aTCJIbHBIM KOHTYPOM ABJIACTCA ACP pacxoa rperouiero mnapa.

[Moamnucek 3aBeayromero kadpeapoin

IToanuck npenoiaBaTens

T'PO3ZHEHCKUU F'OCYJIAPCTBEHHBIM HE®TAHOU TEXHUUYECKU YHUBEPCUTET
NUM.AKAJ. M.JI. MUWIJIMOHIINKOBA

HNHCTUTYT DHEPI'ETUKHU

Hucuunimza " ABToMaTtu3anus sHepreTudeckux ycranopok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA



HarmpaBneHHOCTB: «TennoBble 2JIEKTPUYECKUE CTAHLIMN
I'pynmna Cemectp

Buier Ne 11
1. KombunaupoBanusie ACP. [Ipumep KOMOMHMPOBAHHON CUCTEMBI PEryJTUPOBAHUSI.

2. AHajoroBble ¥ HIU(POBBIE PETYIUPYIOIIUE YCTPOUCTBA. 3aKOHBI PETYINPOBAHHUS.

[Nonmuck 3aBemyromero kadenpon

IToanuck npenoaBaTens

T'PO3ZHEHCKWI T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKUI YHUBEPCUTET

NM.AKAJL. MJ. MWIVIMOHINMNKOBA

HNHCTUTYT DOHEPT'ETUKHU

Hucuunnuna " ABToMaru3auus sHepreruueckux yctaHoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TeMIOTEXHUKA
HamnpaBnenHocTs: «TermmoBbie 3JIEKTPUUSCKUE CTAHITUN

I'pynna Cemectp

Bujer Ne 12

1. UcnomautenbHble Mexanu3Mbl. Knaccudukanus snekrpudeckux UM: (1 anekrpomarHuTHbIe, 2
anekTpoaBurarensueie). lllaroseie nurarenu. JIBuratesu nocTosIHHOTO TOKa. ACHHXPOHHBIC U

CHUHXPOHHBIC IBUTATCIIN.

2. Ha3HaueHue u XapakTepUCTHUKU MUKpoOIIpoLeccopHbIX peryistopos. [IN/] perynuposanue. [LINM
perynupoBanue. [IpoOMBIIIEHHBIE PETYIIATOPBI.

[Moamnucek 3aBeayromiero kadeapoi

IToanucs npenoaBaTens

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIN HE®TSAHOW TEXHUYECKUI YHUBEPCUTET
NM.AKAJL. M.JI. MWILJIMOHIIIUKOBA

NHCTUTYT SQHEPT'ETUKH

Jucnummza " ABromarusanus 3Heprerudeckux ycranoBok TOC u ADC "
Hamnpasnenue: 13.03.01 TemosHepreTrka u TEINIOTEXHUKA
HanpasnenHnocts: «TemnnoBble 3JeKTPUUECKUE CTAHITUI

I'pymnma Cemectp

Bujaer Ne 13

1. U3mepenue pacxona. [lepeuunbie mpeodpazoBaTenun pacxoaa. PacxogoMepsl mepeMeHHOTO
nepenaja aasiieHus. PacxogqomMepbl OCTOSHHOIO Nepenaja AaBieHus. TaxomeTpuieckue

(TypOHMHHBIE) pacX0/10MEpHI.
2. AnnapatHas cTpykrypa KoHTposuiepa. [Ipomsiiennsie ITUIK. ITporpammuoe obecnieuenne ITJIK.

Azeiku nporpamMmmupoBanus [JIK no cranpapty IEC 61131-3. XapakrepucTrka kKaHaJIOB
BBO/1a/BbIBOJa. KOMMYHUKAIIMOHHBIE BO3MOXKHOCTH KOHTPOJIJIEPOB.



IToanuces npenoaaBatens [Toamuck 3aBemyromiero kadeapoit

T'PO3SHEHCKHI I'OCYJIAPCTBEHHBIM HE®TAHON TEXHUYECKHI1 YHUBEPCUTET
UM.AKAJL. M.Jl. MUWJLIMOHIIMKOBA

HHCTUTYT SQHEPI'ETUKH

Hucuunnuna " ABTomMaru3anus sHeprerudeckux ycranoBok TOC u ADC "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIIIOTEXHUKA
Hanpasnennocts: «TemioBbie 3NEKTPUUECKUE CTAHLIUM

['pymnma Cemectp

Bujaer Ne 14

1. OcHOBHBIE MOJCIN (CTaTI/I‘ICCKI/Ie Hn JUHAMHUYCCKUC XapaKTepI/ICTI/IKI/I).

2. U3mepenue pacxona. [lepBuunbie mpeodpa3oBaTenu pacxoaa. PacxomoMepsl epeMEeHHOTO
nepenasa JaBjieHus. PacxomoMepsl OCTOSIHHOTO Tiepenaia AaBjicHus. TaxoMeTpuieckue

(TypOMHHBIE) PaCX0IOMEPHI.

IToanucs npenonaBaTens [oamucek 3aBeayromero kadpeapon

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIA HE®TAHOW TEXHUUYECKUI YHUBEPCUTET
UM.AKA M.JIl. MUWJIJIMOHIIIMKOBA

HHCTUTYT DHEPI'ETUKHU

Hucnurnnuna " ABTOMaTH3anus sHeprerndeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEIIIOTEXHUKA
HamnpasnenHocTh: «TemmIoBbie 3JIEKTpUYECKUE CTAHITUN

['pynna Cemectp

Buaer Ne 15

1. OcHoBHBIE TPUHLIUIIBI yTIpaBiieHUs. CTPYKTYpHbIE CXEMbI IPUHIIUIIOB YIIPABICHHUS.

2. Perynupytouiue opranbl. KOHCTpYKIMN pEeryIupyIOLUIMX OPraHOB UCIIOHUTENBHBIX YCTPOICTB
Hpoccenupyroniue u gozupytomue PO. PO mOTOKOB 37€KTPOIHEPTUH.

[Moamucek 3aBeayromnero kadenpon

HOZLHI/ICB npernoaaBaTeisd



