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1. IHACIIOPT

®OHJIA OLIEHOYHBIX CPEJCTB 11O YYEFHOU JUCIUILINHE

ABTOMaTH3aUUs JHepreTundecknx ycranHoBok TIC u AIC

Ne Kon
KonTtposanpyembie TeMbl HaumenoBanme
n/ KOHTPOJINpYyeMO
AUCHMILINHBI . OLICHOYHOI0 CpeICTBA
1| i KOMIIETEHUMH
! Teopust aBBTOMaTHYECKOTO yIIPaBICHUS OIIK-2. gaizli ?;;;I; I;Z; ngg;:
(TAY). OITK-2.2. P p
DK3aMeH
2 ['ocynapcTBeHHas cuctema npudbopoB
(I"CII). Pexomenaniuu no npuMeHEHHIO OIK-2 JlaGoparopHas paboTa
Y METOJIMKE IOCTPOEHUS OIK-2 4 [IpakTuueckas pabora
¢yskuoHanbHbIX cxeMm o 'OCT o DK3aMeH
21.404-85.
3
Metoael u  npuOoOpbl  U3MEpEHUS JaGopatopHas pabota
TeMIepaTypbl. OIIK-2.
[IpakTuueckas pabora
Metoael u  npuOopbl  U3MEpEHUS OIIK-2.2.
DK3aMeH
JABJICHUSI.
4 | Mertoabl 1 mpruOOPBI U3MEPEHHSI YPOBHSI.
Metoaet u  mpuOOpbl  U3MEpEHUS OTIK-2.
A pHbop p OIIK-2.2. DK3aMeH
pacxona.
> HcnonHuTenbHble MEXaHU3MBI. OIIK-2. Jlabopatopras pabora
Perynupyromue opransl OIIK-2.3 Mpaxmiieckas pabora
) o DK3aMeH
6 JlaGoparopHas pabota
OIIK-2.
Bropuunsie nprOops! (peryisTopsl). [IpakTnueckas pabora
OIIK-2.3.
DK3aMeH
7 [Iporpammupyemele JIOTUYECKHUE OIIK-2. Jlabopatopnas padora
[TpakTuueckas pabota
koHTposuieps! (IIJIK) OIIK-2.3.
DK3aMeH
8 | ABTOMaTH3aLUS JHEPreTUYECKUX OIIK-2. SK3AMEH
YCTaHOBOK OIIK-2.3.
? PerynupoBanue TeNIOBBIX IT B OTIK-2. DK3aMeH
eryaupo € TEIUIOo POLIECCOB. OITK-2 3. 3aMme
2. HEPEYEHb OHUEHOYHbLIX CPE/ICTB
Ne HaumeHoBaHue Kpartkas xapaktepucruka IIpencraBiienue
n/n OLI€HOYHOTO OL[EHOYHOT0 CPEICTBA OLEHOYHOTO
cpeacTBa cpeacTBa
B onne
CpencTBo MpOBEPKH YMEHHH 00yJaroIerocs Kommiiekr
MPUMEHSTD MOTYUYEHHBIE 3HAHUS 110 3apaHee 3aJjaHui
Ipaxmuueckas N
1 JGoma OTpe/ieIeHHON METO/IMKe JUIsl pEIIeHUs 3a/1ad | Ui BBIIOJHEHUS
P WJIY 33JJaHU{ TI0 MOJTYJIIO WJIM TUCLUILIIMHE B MPAKTUYECKUX
11eJIOM pabot




2 CpenctBo poBepKH YMEHUN 00ydaromerocs

Kommuiexr
IPUMEHSTH MOJTyYSHHBIC 3HAHUS 110 3apaHee SanamHii
Jlabopamophas OTIpe/IeIICHHOW METOAMKE Ha Y4eOHO —
JUTSL BBITTOJTHEHHSI
paboma J1a00paTOpPHOM 000PYIOBAHUH JIJISI PEIICHUS
N 1a00paTOPHBIX
3a]a4 WK 331aHUH 110 MOYJIIO WIIH
pabot

IUCLIUILIMHE B [IEJIOM

CpC,I[CTBO KOHTPOJIA, OPraHn30BaHHOC KaK
CricnuajibHas 6606,[[21 npenoaaBarTeiida €

Temwr Bomnpocsl 1o
. 00yyaroIyMCcs Ha TEMbI, CBA3aHHBIE C
5 | camocmosmenvhou . . TemMam/paszzenam
M3y4aeMOH JUCIUILTUHOMN, U PACCUNTAaHHOE Ha
nO0020MOBKU 9 V1, [IM
BbISICHEHHE 00beMa 3HaHU#M 00ydarouerocs 1no
OTIpeNIeIICHHOMY pa3zeny, TeMe, MPodJIeMe U T.II.
3 . Bomnpocsl k
OK3amen HToroBast popma OLIEHKH 3HAHUIA
HK3aMEHY

3.1 BAJAHUA 1)1 BBINNOJTHEHUSA IPAKTUYECKUX PABOT

3apanue Nel. Onpenenenue opurnHaia no u300pakeHHIo ISt 3aaHHON 6ok — cxembl ACP

3aganue Ne2. Ha BbI1aHHO# cxeMe MOCTPOUTh CXEMbl aBTOMATU3AIMK TEMIIEPATYp U APYTUX MapaMeTPOB
B COOTBETCTBUU C BAPUAHTOM.

3aganue Ne3. Hactpoiika TeMneparypsl aMmyssitopa neur Ha TPM210.

3aganme Ned, DieKTpUUECKHUE LIETIH B PEJICHHON cXeMe.

3aganue NeS. M3yueHne TEXHHYECKHX XapaKTEPUCTHUK U OCHOB KOH(UIypHPOBAHUSI TaXOMETpa OBEH
TXO01

3aganue Ne6. l3yueHne TEXHMUECKHUX XapaKTEPUCTUK U OCHOB NMPOTrPaMMHUPOBAHMS MPOMBIIIEHHOTO
joru4eckoro koutposiepa S7-1200.

Kpurtepun onieHKH 0TBETOB Ha PAKTHYECKHE PadOThI:

- He 3a4YTEHO BBICTABJSAETCH CTYAEHTY, €CJIM CTYJIeHT He o0JaJaeT JIOCTaTOYHBIM YPOBHEM
TEOPETUYECKUX 3HAHWM (HE 3HAeT METOAMKM BBIIOJHEHHUS MPAKTUYECKMX HAaBBIKOB, MOKa3aHUU U
MPOTUBONOKA3aHUN, BO3MOXHBIX OCJIOKHEHHWH, HOPMATUBBI U MPOY.) W/WIN HE MOXKET CaMOCTOSATEIbHO
IIPOAEMOHCTPUPOBATh TPAKTHUUECKUE YMEHUS WM BBINOJHAET HX, JOMycKas TpyOble omunOku. B
pe3yJIbTaTe «HE 3a4TE€HO» CTYJCHT He MOJIydaeT OaJljibl 3a IPAKTHYECKYIO padoTy.

- 324YTEHO BBICTABJSETCH CTYAEHTY, €CJH CTYJIEHT O0IaJaeT TEOPETUYECKUMHU 3HAHUSMHU (3HAeT
METOJMKY BBITOTHEHUSI TPAKTHYECKUX HABBIKOB, TIOKA3aHWS W TPOTHBOIOKA3aHUS, BO3MOXKHBIC
OCJIO)KHEHUSI, HOPMATHUBBI M TPOY.), CAMOCTOSITEJIbHO JIEMOHCTPUPYET BBINOJHEHUE MPAKTUYECKUX
YMEHHM, JOMyCKas HEKOTOPbhIe HETOYHOCTHU (MAaJOCYyIIECTBEHHBIC OIMOKH), KOTOPBIE CaMOCTOSITENHHO
oOHapy>XHBaeT U ObICTPO HcpaBisieT. [Ipu3HanueM (axTa BBHITTOJHEHHS TTPAKTUIECKON PaOOTHI SBISETCS
- «3aUTEHOY, OANIbHBIN YKBUBAJICHT KOTOPOT'O MOXKET COCTABIIATH 0 TpeX Oaiia 1mo OalbHO-pEeHTHHTOBOM
CHCTEME.

3.2 3AJAHUA IJ151 BBIIIOJIHEHUSA JTABOPATOPHBIX PABOT

3ananue Nel. Pa3oMKHYTOE M 3aMKHYTO€ YIIpaBJICHHE.

3aganue Ne2. V3yuenue cnocoOOB COMPSHKEHUS aHATOTOBBIX CUTHAIIOB Ha
6a3e mpeodpazoarens HIIT-1

3ananme Ne3. YpapieHue Ha OCHOBE TeMIIEPaTypPHOUN 3aBUCHMOCTH.



3ananue Ne4. AHAJIOrOBOE U3MEPEHUE TEMIIEPATyphl U yIIIA.

3aganune Ne8. Hactpoiika u mporpamMmmupoBanue npeodpasoareins yactorsl [TUB1.

3apanue Ne6. Hactpoiika n konpurypupoBanue [1N]] perynaropa OBEH TPM210.

3aganue Ne7. M3yueHne TEXHHYECKHX XapaKTEPUCTHUK U OCHOB KOH(PHUTYpHUPOBAHUS TaXOMETpa OBEH
TXO1.

3apanue Ne9. Nzyuenue unrepderico [IJIK 150 OBEH RS-232, Ethernet mist cBsI3u ¢ nmepcoHaIbHBIM
KOMITBIOTEPOM.

Kpurepun oieHKH 0TBETOB HA JIa0OpaTOpPHbIE PadoThI:

- He 3a4YTEeHO BBICTABJACTCHA CTYAEHTY, €CJH JaH HENOJHBbIH OTBET, NPECTABISAIOIIUNA CcOO0M
pa3po3HEHHBIE 3HAHMS 110 TEME BOIIPOCa C CYIIECTBEHHBIMU OIIMOKaMuU B onpeaeieHusX. [IpucyTcTByoT
(bparMeHTapHOCTb, HEJIOTUYHOCTh M3JI0KeHUs. CTYJEeHT HEe OCO3HAeT CBS3b JIAHHOTO MOHATHS, TEOPHUH,
SBJICHUSI C JPYTUMHU 00BEKTaMU AUCHUILIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETHU3ALUS U JOKA3aTEIbHOCTh
n3N0keHus1. Peub HerpamoTHas. JloNOJHUTENbHBIE U YTOUHSIOIIME BOIIPOCHI IPENOIaBATENsl HE IPUBOAST
K KOPpPEKIMM OTBETa CTYyJE€HTa HE TOJIbKO Ha IIOCTAaBJIECHHBI BOIPOC, HO W Ha JIPYyrHe€ BOIPOCHI
JUCLUIUINHBIL.

- 32a4TEHO BBICTABJISIETCH CTYAEHTY, €CJIU JIaH IOJIHbIM, pa3BEPHYTHIM OTBET HA IOCTABIECHHBIN BOIIPOC,
[I0Ka3aHa COBOKYITHOCTh OCO3HAHHBIX 3HaHUI 00 00bEKTE, J0KA3aTEIbHO PACKPHITH OCHOBHBIE ITOJI0)KEHUS
TEMBI; B OTBETE IPOCIIECKUBACTCS YETKAsl CTPYKTYpa, JOTHYECKAsl ITOCIIEI0BATEIbHOCTh, OTPAKAIOIIAS
CYIIHOCTh PacKpbIBa€MbIX MOHITHH, TEOPUH, siBIECHUI. 3HaHHE 00 00BEKTE NEMOHCTpUpYETCS Ha (oHe
IIOHMMAaHHUs €70 B CUCTEME JAaHHOW HayKU U MEKIUCIMILUIMHAPHBIX CBsi3el. OTBET U3JI05KEH JIMTEPATypPHBIM
S3BIKOM B HAYYHBIX TEpMHHAaX. MoryT OBITh JOMYIICHB HEJIOYETHl B ONPEACICHHH IOHSATHM,
VCIIPABJICHHBIE CTYIEHTOM CaMOCTOSITENBHO B IIPOLIECCE OTBETA.

3.4 Tembl/pa3aesibl CAMOCTOSITEILHOM NMOATOTOBKH

1. Ilokazarenn xkauectBa. [IpsiMple mnokasatenu kaudecTBa. KOpHEBbIE ITOKa3aTeiad KadecTsa.
YacroTHble OKa3aTesn KayecTBa. CBsA3H MEXy TIOKa3aTENIIMUA KauecTBa.

2. 3akoHBI peryJIupoBaHus. TUIIBI PETYIIATOPOB.

3. OCHOBHBIE OIIPENENECHUS U TOHATHSI METPOJIOTHH.

4. Ipunuun ¢popmuposanus npudopa. I'OCT 21.404-85.

5. WsmepurensHble npeodpazoBaTenu temnepatypsl (UIIT).

6. Wsmepurenbusie mpeodpazoBatenu aasienus (MUIL).

7. W3mepurenbubie mpeobdpazoBatenu yposHs (UITY).

8. MHsmepurenbHbie mpeodOpazoBaTenn pacxosa (MUITP).

9. U3mepurenbHble Ipeodpa3zoBaTey KOHIIEHTPALIUH BELIECTBA.

10. DnexTpuyeckre UCIOIHUTENbHbIE ycTpoicTBa (DUY).

11. [IneBmaTHueckue ucnonHUTENbHbIE ycTpoiicTBa (ITNY).

12. Perynupytomue opransl (PO).

13. IImpomerpuueckue MWUIMBOJBTMETPHL. [loTeHmHOMETphl. ABTOMATHYECKHE JIIEKTPUYECKHE
MOTEHIIMOMETPhI. ABTOMATUYECKUE 3JIEKTPOHHBIE MOCTOBBIE CXEMBI U3MEPEHMS TEPMOAIIEKTPUIECKHIX
conpotusnenuit (TC) u t.1.

14. Jlokanbuble npomsbinuieHHble cetu (JIIIC). Tomonorus (apxurekrypa) JIIIC. AnmapaTHble
koMmioHeHThl JIIIC: Kanan nepemaum nanubix; CereBble yctpoiictBa JIIIC. IIpomsbliinuieHHble cetn
HIKHETO YPOBHS (I10JIeBble IIMHBI). [IpOMBIIITIEHHBIE CETH BEPXHETO YPOBHSI.



15. Perymupytomue ycTpoicTBa. MHKPOMPOIECCOPHBIE BTOPUYHBIE MPHOOPHI. Hasznauenue
BTOPUYHBIX TPHOOPOB.

16. Ilporpammupyemsble Jsoruueckue KoHtposuiepel ITJIK. ManokaHanpHble, cpeaHee - U

MHOT'OKaHAJIbHBIC KOHTPOJIJICPHI. KOMMYHI/IKaI_II/IOHHBIe BO3MOXHOCTHU KOHTPOJIJICPOB. KpaTKaSI

XapaKTEPUCTUKA CTAaHIAPTHBIX S3bIKOB ITporpammuposanus I1JIK.

17. O6mme ceeaenust o SCADA — cucremax. OcHoBHble pyHkiuu SCADA —cucrem.
18. YacroTHble mpeoOpa3oBaTEIH.

Kpurepun onieHKH BOIPOCOB CaMOCTOSITeIbHOM

JIOTIOJTHUTENIEHOE  CPEJICTBO KOHTPOJIS, OPraHW30BAaHHOE Kak CIeluaibHas Oecefa MpermojaBaTeis ¢
00y4arolMMCsl Ha TEMbI, CBSI3aHHBIC C U3y4aeMON JTUCIIMILIMHOMN, M pACCUUTAHHOE HA BRISICHEHUE 00heMa 3HAHMIA,
00ydJaromierocs 1mo ONpeneIeHHOMY pa3elny, TeMe, MpodiieMe U T.11., s TOTIOJTHEHHS HEMOJTHOIIEHHOTO OTBETa
10 OCHOBHOMY MaTepHaly Kypca JIEeKIIHM.

«3auTeHo» - OTBET YETKO BBICTPOCH, pPACCKa3bIBACTCs, 00BACHAETCA CYTb pa6OTI>I; aBTOp

IIOHUMAET MaTepual, IPEeKpPacHO B HEM OPUEHTUPYETCS M OTBEYAeT HAa BOIPOCHI; IOKA3aHO BIIAJICHUE
Hay4YHbIM M CIIELUAIbHBIM alllapaToM; YETKOCTh BBIBOAOB IO TeMe. TakuMm o0pa3oM NpaBUIIbHBIE
OTBETHl Ha BOIPOCHI M3 IMEPEUHS TEM CAMOCTOATEIbHOW padOThl NOMOIYT CTYJEHTY B IOJy4YE€HUU
XOpOIIEeH OTMETKH.

«He 3auteHo» - pacCKa3bIBACTCA, HO HEC 00BACHACTCS CYTb WJIM 3a4YUTBIBACTCA; UMCHOTCA

OTHCIIbHBIC ITPCACTABICHUA 00 HN3y4aeMOM MaTepurajic, HO BCEC, KC 0oJpIIas YacTh HE YCBOCHA, OTBEYACT
IJIOXO0 U HETPaMOTHO,; OOKJIAAYMK HC MOKET OTBETHUTH HA OOJIBIIIMHCTBO BOIIPOCOB.

4. OueHouHble cpeacTsa

O N s WD =

10.

11

14.

15.

4.1 Bonpocsl K 1-ii pyOesKHOM aTTecTaluu
OcHoBHbIE NPUHLUIIEI yTIpaBieHUs. CTPyKTypHBIE CXEMBI IPUHIIUIIOB YIIPABICHHUS.
3akonsl peryaupoBanus. Knaccudukamus ACP nmo npuHIumy peryimpoBaHusi.
OcHoBHbIE MOJIENIN (CTATUYECKUE U TMHAMUYECKUE XapaKTEPUCTHKN).
[Tpeo6pazoBanus Jlannaca. [lepenarounbie pyHKIMH.
[Ipumeps! TUTIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.
Kom6unuposanusie ACP. [Ipumep KoMOMHUPOBAHHON CHUCTEMBI PETYIMPOBAHUS.
Kackanubsie ACP. CtpykrypHas cxema kackanaHoit ACP.
[Tpumep KackagHON CHUCTEMBI CTAOMIU3AIMH TEMIIEPATYPhI )KUAKOCTH Ha BBIXOE U3
TEINIO0OMEHHUKA, U KOTOPOI BCIIOMOTaTelbHBIM KOHTYpOM siBiseTcst ACP pacxona rperomiero
napa.
TexHuueckue cpeacTBa MOJACUCTEM: HH(POPMALIMOHHO -BBIUMCIUTEIIBHOW aBTOMAaTHYECKOTO U
JUCTAHIIMOHHOTO  YIIPaBJIEHUS, aBTOMAaTUYECKOTO PETYJIUPOBAHMUS, 3aILUT U T.1.
Opranu3zaiuu 1o pazpaboTKe ¥ U3/1aHUI0 CTaHAAPTOB.

. Ha3znauenwue, npuHnumns! nocrpoenus u ctpykrypa ['CII
12.
13.

Crpykrypa texanueckux cpeacts ['CII. Bersu u curnansi ['CIT

YcioBHOE 0003HAaYEHUE CPEJICTB aBTOMAaTHU3aluu Ha cxeMax. [lpuniun hopmupoBanus
npudopa.

Tepmoanexrpuyeckue TepMoMeTphl. TepMOMeETpsl CONTPOTUBIICHKS. MaHOMETpUYECKUE
TEPMOMETPHI.

Knaccudukanmst mupomMeTpoB.



16. Bunbl u3amMepsieMbIX JaBieHuid. MaHOMETpPBI U UX KJIacCU(PUKAIIHSL.

17. Manometpsl ¢ TpyOuaToii pykuHOi. MemOpaHHble MaHOMETPBI. CHUIIb(OHHBIC MAHOMETPHI.
[IpoMBIIIEHHBIN JATYUK 1ABIECHUA.

18. H3mepurenbHble mpeoOpa3oBatenu aaBiaeHus. Tenzomerpuueckuii Mmeron. EMkocTHO# MeTo/.

Ooépaszey ounema Kk 1-ii pydescnon ammecmayuu

PO3HEHCKUM T'OCYJIAPCTBEHHBINM HE®TIHOU TEXHUYECKHUU YHUBEPCUTET
NM.AKAJL. M.JI. MUJJIMOHILIMKOBA

WNHCTUTYT SHEPreTUKH
I'pynna Cemectp
Juctunnuza " ABTOMaTH3alUs SHepreTu4yeckux yctanoBok TIC u A9C "
buner k 1-oii pybGexHoii arrectanuu Ne 7

1. [Tpumep KackagHON CHCTEMBI CTAOMIN3AIMH TEMIIEPATYPhI )KUJIKOCTH Ha BBIXOE U3
TEII00OMEHHHUKA, U KOTOPOH BCIIOMOTaTeIbHBIM KOHTYpOM siBiisieTcss ACP pacxoa rpetomero napa.
2. Kackannbie ACP. CtpykrypHas cxema kackagHoit ACP.

[Tonmuces npenoaaBaresns

4.2 Bonnpocs! KO 2-i py0e:KHO aTTecTAlNu

1. TI'mapocrtatnueckuii METOJ U3MEPEHUS YPOBHS. I napocTaTnuecKkue 30451 U1 U3MEPEHHUS
YPOBHS. MarHuTHbIE IOTPYKHBIE 30H/IbI 111 HEMPEPBHIBHOTO U3MEPEHUSI YPOBHSI.

2. Meroasl onpeeneHus: ypoBHs 10 BPEMEHU MTPOXOXKACHUS CUTHAIA. Y pOBHEMEPHI [T

CBIITY4YHUX MaTEepUaIOB.

[ToniaBkoBble 1 OyiiKOBBIE CpECTBA U3MEPEHU ypoBHS. [lonIaBkoBbIe BHIKIIIOUATEIH.

[IpeobpazoBarenu. Hopmupytromue npeodpazoBarenu. DI u [I3I1, YCO (ALII u LTAIT).

YcrpoiicTBa, obecnieuuBaroe padoTy JaTYMKOB BO B3PHIBOOIACHBIX MTOMEIIEHHUSX.

AN

ABTOMaTHYECKHE IEKTPUUECKUE TOTEHIUOMETPBI. ABTOMATHYECKUE DJIEKTPOHHBIE MOCTOBBIE
CXEMBI U3MEPEHNUs TepMouIeKTprudeckux conpotusienuit (TC) u T.x1.

7. Wsmepenue pacxona. [lepuunsie npeoOpa3oBaTenn pacxoaa. PacxogoMepsl nepeMeHHOro
nepenaja AaBjaeHus. PacxooMepsl IOCTOSHHOIO Nepenajia JaBieHus. TaxomeTpuieckue
(TypOMHHBIE) PACXOIOMEPHI.

8. VYibpTpa3BykoBble pacxoioMepsl. Buxpesblie pacxogomepbl. Kopuonamcosble pacxoaoMephl.
DNEKTPOMarHUTHBIE PACXOJOMEPBHI.



10.

1.

12.

13.
14.

15.

16.

17.

18.

Hcnonaurtenpabie Mexanu3mbl. Kinaccudukanus snexrpudeckux MM: (1 anekTpoMarHuTHele, 2
anekTpoasurarenbHbie). [llarossie qBurarenu. JIBurareiau NoCTOSHHOTO TOKa. ACUHXPOHHBIE U
CUHXPOHHBIE JIBUTATEIIN.

PUM B cucremax aBTOMAaTHKH: 3JIEKTPOMArHUTHBIE PEJ€, IEKTPOMArHUTHBIE MyCKaTENd U
KOHTaKTOPbI, FEPKOHOBBIE PEJIE U JIPYTHE.
[IlHeBMaTHUeCKMe  HMCHOJIHUTENBbHBIE  MEXaHW3Mbl. ['MapaBiInyYecKHe  HCIOIHUTENbHbBIC
MexaHu3Mbl. [1o3u1MoHepsl Ha KIilanaHax.

Perynupytomue opransl. KoHCTpyKIMM peryiuMpyroldXx OpPraHoB  HMCIHOJHHUTEIbHBIX
ycrpoictB. [poccenupyromue u gozupyronme PO. PO MoTOKOB 3JI€KTPOIHEPTHH.
AHasioroBsle ¥ HU(GPOBBIEC PETYIUPYIONINE YCTPOUCTBA. 3aKOHBI PETYIHMPOBAHHUS.
Perucrpupyrommue puOOpBI. be30ymaxHble CaMOITHCLIBL. MukpornpoueccopHsie
IIPOrPaMMHUPYEMBIE PETYIISTOPBI.
Ha3Hauenne u xapakTepUCTUKH MHUKpPONPOLECCOpPHBbIX peryisatopoB. [IM]] perynupoBanue.
LII1M perynupoBanue. I IpoMbllIEHHBIE PETYIISITOPSI.

OcHoOBHBIE MOHATUS OO0 aBTOMATHU3WPOBAHHBIX CHUCTEMAaxX YIPABJICHUS TEXHOJIOTHMYECKUMU
npoueccamu (ACYTII).
AmnmnapatHas cTpykTypa KoHTpoiuiepa. [Ipomsinuiennsie [TJIK. TIporpammuoe oGecrneueHue
TJIK. A3biku nporpammupoBanust IIJIK no cranpapry IEC 61131-3. XapakrepucTuka KaHalIoB
BBO/1a/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJIEPOB.

O6mme ceenennst 0 SCADA — cucremax. OcnoBHble pyHKIE SCADA —cuctem. ApXUTEKTypa
noctpoeHust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

Oo0pa3zen Oustera Ko 2 - ii pydexkHoi aTTecTaluu

TPO3HEHCKUM T'OCYJIAPCTBEHHBINM HEGTSIHOU TEXHUYECKUN YHUBEPCUTET

1.

UM.AKAJZI. M. MUWJIMOHITUKOBA

HNHcTuTyT DHEPreTUKN
['pynma Cemectp
JucuumiuHa " ABTOMaTH3anMs JHepreTu4ecKux ycranosok TOC n A9C "
bunert ko 2-oit py6exxHoit artectanuu Ne 4

[To xakuM mapameTpam OJDKHA OBITH MPEyCMOTPEHA TEIJIOBAs 3aluTa Ha

naporeHepaTopax.

2. Kaknmmm Cp€aACTBAMH aBTOMATUYCCKOT'O PETYJIHMPOBAHNA OCHAIICH Y3€JI ITIOATOTOBKH XHUJIKOI'O

TOIIJIMBA.

Iloamuce npenoaaBaTeisd

4.3 Bonnpochl K 9K3aMeHY N0 JHCHUIINHE



O N kW=

10.

11

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

27.

28.

Aemomamu3szayun Inepzemuyeckux ycmanoeok TIC u A3C

OcHoBHbIE NPUHLUIIBI yIpaBiaeHUs. CTPYKTypHbIE CXEMbI IPUHIIUIIOB YIIPABICHHUS.

3akonsl perynupoBanus. Knaccudukamust ACP mo npuHIumy peryimpoBaHusi.

OcHoBHbIE MOJIENIN (CTATUYECKUE U TUHAMUYECKUE XapaKTEPUCTHKN).

IIpeoOpazoBanms Jlamnaca. [lepenarounsie GyHKITUY.

[Ipumeps! TUTIOBBIX 3BeHbEB. COEAMHEHUS 3BEHBEB.

Kombunupoanubsie ACP. [Ipumep KOMOMHUPOBAHHOM CHCTEMBI PETYIUPOBAHHMS.
Kackagnsie ACP. CtpyktypHas cxema kackaanoi ACP.

[Tpumep KackagHON CHCTEMBI CTAOMIN3AIIMH TEMIIEPATYPhI )KUJAKOCTH Ha BBIXOE U3
TETUI00OMEHHHUKA, M KOTOPO# BCIoMOTaTeIbHbIM KOHTYpoM siBiisieTcst ACP pacxona rperomiero
napa.

TexHuyeckue cpeacTna noacucTeM: HH(POPMALMOHHO -BbIUYUCIUTEILHOW aBTOMATUYECKOTO U
JTUCTAHIIMOHHOTO  YIPABJICHUS, aBTOMAaTUYECKOTO PETYIMPOBAHHUS, 3AIIUT U T.1.
Opranu3zaiuu 1o pazpaboTKe U U3/IaHUI0 CTAaHAAPTOB.

. Haznauenwue, npunuumns! moctpoeHus u crpykrypa ['CII
12.
13.

Crpykrypa texundeckux cpeacts ['CII. Bersu u curnansi ['CIT
YcnoBHOE 0003HAYEHUE CPEJICTB aBTOMATH3aKU Ha cxeMax. [IpuHimn hopmupoBanus
pudopa.

TepmoanexTpuyeckue TepMoMeTphl. TepMOMETpBI COIPOTUBIICHUS. MaHOMETpUYECKHE
TEPMOMETPBI.

Knaccugukarus nupoMeTpos.

Bunsl usmepsiembix naBieHuil. MaHoMeTpsl M UX Kilaccuukanus.

Manometpsl ¢ TpyOuaToit pyxuHoi. MeMOpaHHble MaHOMETpbl. CHIb(OHHBIE MAHOMETPBI.
IIpoMBIIITIEHHBIN AATYUK AABJICHUS.

N3meputenbHble mpeoOpa3oBaTeny naBieHus. Tenzomerpuueckuili Metos. EMKkocTHON MeTo.
I'mapocraTndecknii MeToa U3MEpeHUs ypoBHs. ['MapocTaTuueckue 30HbI ISl U3MEPEHUs
YpOBHS. MarHUTHBIE IOTPY’KHBIE 30H/bI JIJIS1 HEIPEPBIBHOTO U3MEPEHHS YPOBHSI.

Meroas! onpeienieHust ypOBHsI 10 BPEMEHH MTPOXO0KICHHS CUTHAJIA. Y POBHEMEPHI IS

CBIIYYUX MATEpPUAJIOB.

[TonnaBkoBble U OyHKOBBIE Cpe/icTBA U3MEepEHHUH ypoBHS. I10I1aBKOBbIE BHIKITIOUATENH.
[Ipeo6pazoBarenu. Hopmupyrommue npeodpaszoparenu. DIIIT u 1311, YCO (ALIT u HAIT).
YcrpoiicTBa, obecrieuuBaroye padoTy JaTYMKOB BO B3PHIBOOIACHBIX MTOMEIIEHHUSX.
ABTOMaTHYECKHE MIEKTPUUECKUE TOTEHIUOMETPBI. ABTOMATUYECKUE DJIEKTPOHHBIE MOCTOBBIE

CXeMbI U3MepeHus TepmoaiekTpudeckux conpotusienuit (TC) u T.1.

N3mepenue pacxona. [lepuunsie npeoOpazoBaTenu pacxojia. Pacxonomeps! nepeMeHHOTo
repenaja aaBiieHus. PacxoqoMepbl IOCTOSHHOTO Nepenaja 1aBjIeHus. TaxoMeTpuiecKkue

(TypOMHHBIE) PaCXOIOMEPHI.

VY bpTpa3ByKoOBbIE pacxofoMepsl. Buxpesble pacxomomepbl. KopHoaucoBbIE pacXx0JOMEpHI.
ONEKTPOMarHUTHBIE PACXOJOMEPBHI.
Ucnonuurensubie Mexanu3Mbl. Knaccudukanus snekrpuyeckux UM: (1 anekrpoMarHuTHbIe, 2
anekTpoaBurarenbHbie). [llarossie qBurarenu. JIBurarenan mocToSHHOTO ToKa. ACUHXPOHHBIE U
CUHXPOHHBIE JIBUTATEIIN.

PUM B cuctemax aBTOMATHKH: JEKTPOMArHUTHBIE pele, HIEKTPOMArHUTHBIE ITyCKaTENHd U
KOHTAKTOpPBI, TEPKOHOBBIE pEJIE U IpYyTHUE.



29.

30.

31.
32.

33.

34.

35.

36.

[IHeBMaTHUeCKne  MCHOJIHUTENBHBIE  MEXaHW3Mbl. [‘MapaBIWyYeckHe  HCIOIHUTENIbHBIC
MexaHu3Mbl. [lo3uionepsl Ha KilanaHax.

Perynmupyromme opranbl. KOHCTpYKIMHM  PEryJUpPYIOLIMX OPraHOB  HCIOJHUTEIBHBIX
ycTpoicTB. poccenupyromue u go3upyromie PO. PO noToKoB 351eKTpo3HEPTUn.

AHasioroBsle ¥ HU(GPOBBIEC PETYIUPYIONINE YCTPOUCTBA. 3aKOHBI PETYIHMPOBAHHUS.
Peructpupyromme  npubopbl.  be3OymakHble  CaMOIHUCLBI. MukpornpoueccopHbie
[IPOrpaMMUPYEMBbIE PETYISATOPHI.
Ha3nauenne u XapakTepuCTUKM MHUKpompoueccopHbix peryisaropos. [IMJ[ perynupoBanue.
[I1M perynupoBanue. [ IpombllIEHHBIE PETYJISITOPHI.

OcHOBHBIE TOHATHS 00 aBTOMAaTHU3WPOBAHHBIX CHCTEMaX YIPABICHHUS TEXHOJIOTHUECKUMH
npoueccamu (ACYTII).
ArnmapaTtHast cTpykTypa KoHTposuiepa. IIpomemuiennsie IIJIK. TIporpammuoe obecneuenue
TJIK. A3biku nporpammupoBanust IIJIK no cranpapry IEC 61131-3. XapakrepucTuka KaHalIoB
BBOJIa/BbIBOJIa. KOMMyHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJIEPOB.

O6mue cBenenusi 0 SCADA — cuctemax. OcHoBHbie pyHKIH SCADA —cucteM. ApXUTEKTypa
noctpoenust SCADA — cucreM. SCADA Kak OTKpbITast CHCTEMA.

Oopa3zey IK3aMEeHAUUOHHO20 Ouema

T'PO3HEHCKUU F'OCYJIAPCTBEHHBIM HE®TSAHOU TEXHUUYECKU YHUBEPCUTET

UM.AKAJI. M.J. MWIVIMOHINMNKOBA

NHCTUTYT SQHEPT'ETUKH

JucuumimHa " ABTOMaTH3anMs JHepreTu4ecKux ycranosok TOC n A9C "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HaHpaBJ'IeHHOCTBI «TemnoBwie QJICKTPHUYCCKUC CTAHLIUH>

I'pynna Cemectp

Bujaer Ne 7

1. HpI/IMCp KacKaJHOM CHCTEMBI CTa6I/IJ'II/138.I_II/II/I TEMIICPATYPHI KUJKOCTU HA BBIXOC U3
TCHJ]OO6MCHHI/IK3., n KOTOpOf/'I BCIIOMOT'aTCJIbHBIM KOHTYPOM ABJISICTCSA ACP pacxoda rpCrouiero mapa.

2. Kackannbie ACP. CtpykrypHas cxema kackagHoit ACP.

[Toanuces mpenoaaBaresns [Toamucek 3aBenyromiero kadeapon

Ilpunoscenue 1



KOMILJIEKT 3AJTAHUM JJISI BBINOJTHEHUS TIPAKTUYECKUX PABOT
3apanue Nel. Onpenenenue opuruHaia no u300paxkeHuo IS 3aaHHOoM 6ok — cxembl ACP

Henb nanHO#M paboTHI:

1. CocTaBuTh ypaBHEHHUE MEPEIATOYHON (DYHKIIMH ISl pa3IUYHBIX COSTMHEHUN OJIOK — CXeM
ACP;

2. BoinonHuTh nepexoj oT 1300pakeHUs K OpUTHHAITY C UCIIOJIb30BAHUEM METO/1a
(ITpeoOpa3zoBanus Jlamnaca)

3. [Tonyunts Waav(p) omHOKOHTYpHOTO ACP;

4 BpruncinTh KOpHU XapaKTepUCTUYECKOTO ypaBHEeHUs 3aMKHyTOH ACP;

5. [TocTpoutsb nepexoaHbIi Mpolece M0 KaHaly peryJIupoBaHUsl.

6 BriBoab! o paboTe.

3apmanue Ne2. Ha BbijaHHOM CcXeMe€ MOCTPOUTH CXEMbl aBTOMATH3AIlMU TEMIIEpaTyp U APYrux
MapaMeTpoB B COOTBETCTBUU C BAPUAHTOM.
[TocTpouTh cxembl

1. Wnaukanus u peructpanus remieparypsl (TIR).

2. WMupukanus, perucrpauuss ¥ peryjMpoBaHUE TeMIepaTypbl C MOMOLIbI ITHEBMAaTHYECKOTO
perymsropa (TIRC, nHeBmaTHKa).

3. Wuaukanus ¥ peryJupoBaHUE TEMIEpPaTyphbl ¢ MOMOIIbI0 MHUKPOIPOLECCOPHOIO PEryJsiTopa
(TIC, 5m.)

4. Wnaukanus, peructpanusi, CUTHaJIU3alUs W PEryJMpOBaHHE TEMIIEpaTypbl C IOMOUIbIO

notenimometpa (mocta) (TIRC, 711.)
3aganue Ne3. Hactpoiika TeMneparypsl aMysisitopa neur Ha TPM210

Coneprxanue paboThl

a) 3yunTh BO3MOXKHOCTU U OCOOEHHOCTH J1a00paTOPHOTO KOMILIEKCA.

6) N3yunth Ha3HaueHue, Texuuueckue xapakrepuctuku [ /[-perynaropa OBEH TPM210.

B) U3yunthk npunuuns! koHurypuposanus [IN]I-perymnstopa.

r) [loma, mpu NOATrOTOBKE K pabOTe, BBIMOIHUTH CIIeTyOIIee:

- U3YYUTh OCHOBHBIE BO3MOKHOCTH IporpaMMHOil cpeabl « TPM2xx Konduryparopy;

- COCTaBHUTbH IOCIIEJOBATEIBLHOCTh, B KOTOPOH Oyner mpoBoauThes KoHpurypuposanue I[TN/I-
perymsropa.

- ocBouTh mporpamMmmuyto cpeny «TPM2xx Konduryparop» nns xondurypuposanus [TN/I-
perynstopo cepun TPM;

- ckoHurypuposats [IN][-peryasTop B COOTBETCTBUU C BbIIAHHBIM 33/1aHUEM;

- MPOBECTU HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3a/laHHBIX BapHaHTOB pexumoB padotsl [TN/I-
perynsitopa (peryiupoBaHue Mo JBYXIO3UIMOHHOMY 3aKoHy wiu 1o [T1/]-3akony);

- IPOBEPUTH IIPABUIILHOCTD BHITIOJHEHHS IOCTaBICHHON 3a/1a4y;

- MpoBecTH 00pabOTKYy SKCIEPUMEHTAIbHBIX JaHHBIX, MOATOTOBUTH OTYET U C/AETIaTh BBIBOABI IO
pabore.

KoHTposbHBIE BOITPOCHI
1) Kako#t BbIXOJ KOHTPOJUIEpA HA3bIBACTCSI CUTHAJILHBIM U KaK 3aJ1aTh PEKUM €0 paboThl?
2) 3aueM BBOAUTCA I'MCTEPE3UC B PEKUME JIBYXIIO3UIIMOHHOTO PETYIMPOBaHUS?



3) B kakux egununax uamepstorcs napamerpsl [IW-perynsropa?

4) Kak Biusier yBenuueHue Tu Ha XxapakTep nepexoaHoro mpoiecca?

5) Urto obecrnieunBaet quddepeHnraibaas cocTapisomasi? 6

) KakoBbl ocoOeHHOCTH PabOTHI KOHTPOJIIEpa B PeKUME « ABTOHACTPOMKa»?

7) Kak ocymectBnsierca unnnuanuzanus [IU/-perymnstopa?

8) Kak skcriepuMeHTaIbHO CHUMAIOTCS MIEPEXO/IHBIE XapaKTePUCTUKU KOHTpoJiepa’?

3ananue Ned, DieKTpUUYECKUE LIETIH B pEICTHOM cxeme

Llens paboTHI.
1. TTo3HakOMHTBCS C (QYHKIMOHAIBHBIMH CXEMaMHU CHCTEM ABTOMATHYECKOTO W JUCKPETHOTO
YIpaBJICHUSI.
2. [103HaKOMUTBCS C YCTPOMCTBOM U TIPUHIIMIIOM JICHCTBHUS DIICKTPHUYECKUX perie.
3. U3yuutp anredpy JOTUKHU.

[1nan paboTHI.

1. Pa3paborate u coOparh cxeMmy, B KOTOpOH NpH 3aMblKaHWU BeIKitouarens S2 pene K1, cBoum
KOHTaKTOM BKJIFOYAET WJIM BBIKIIOYAeT OOBEKT yNpaBIeHUs (JaMIly WIH JBUTATENb).

2. PazpaboTath 1 HCCIIE0BATh CXEMY, B KOTOPOM 3JIE€KTPOABUTATEINb JODKEH BKIIOUATHCS ¢ IOMOIIBIO
pelie ¥ 0cTaBaThCs BO BKIIOYEHHOM COCTOSIHMM I1OCJIE BBIKIIIOUYEHUs pese. Mcnonb3oBats TymOiep S2,
pene K1, K2 u nurarens.

3. OnucaTth NpUHLHKI AEHCTBHS pa3pabOTaHHBIX CXEM.

4. IlpencraBbre (yHKINOHAIBHYIO CXEMY, BBIICJIUB B HEH 1IETb

YIPABIISIONIEr0 TOKAa U YIPABISIOLIUN KOHTYD.

5. CocTaBUTh JIOTUYECKUE YPAaBHEHUSI, OTUCHIBAIOIINE Pa3pabOTaHHbIE CXEMBI.

3ananmne NeS. M3ydeHue TEXHMUYECKHX XapaKTEPUCTUK U OCHOB KOH(UIYpUPOBAHHS TaxoMeTpa
OBEH TXO01

Copepxanue pabOThI

a) M3yunTh BO3MOXKHOCTH M OCOOEHHOCTH JIAOOPATOPHOT'O KOMILJIEKCA.

0) U3yunth Ha3HaueHue, TeXHUYecKne xapakrepuctuku Taxomerpa OBEH TXO01.

B) M3yunTh NpUHIUIBI KOH(UTYPUPOBAHUS TaXOMETpA.

r) /Jloma, mpu mNOAroToBKE K paboTe, COCTaBUTh IIOCIENOBATEIbHOCTb, B KOTOPOM OyIeT
MIPOBOJIUTHCS KOH(PUTYPUPOBAHHE TAXOMETPA.

n) Ha crenne:

- TMIPOUTH TECTHPOBAHUE MO (YHKIMOHAIBHBIM BO3MOXKHOCTSAM, PEXHMaM PabOThl U MPUHIUIIAM
koHpurypuposanus taxomerpa OBEH TXO01;

- CKOH(UTypUpPOBaTh TAXOMETP B COOTBETCTBUU C BBIIAaHHBIM 33JaHUEM;

- TIPOBECTH OJKCIIEPUMEHTAJbHbIE MCCIEIOBAaHUS 33/JaHHBIX BAapUAHTOB PEXUMOB pPabOTHI
TaXOMETPa;

- IPOBEPUTH PABUIILHOCTD BHIIIOJHEHUS MIOCTAaBICHHOM 3a1a4u;

- IPOBECTU 00PaOOTKY SKCHEPUMEHTAIBHBIX JAHHBIX, HOATOTOBUTH OTUET U CHENIATh BBHIBOJBI IO
pabore.

PaGora nomkHa conepxarb:

a) 1enb padoThI;

0) TabnuIry mapaMeTpoB, KOHPUTYPUPOBAHKUE KOTOPHIX TPEOYETCS IJIs BBITIOIHEHUS J1a00paTOpHOM
paboTsI;



B) CXEMY IOKIFOYCHHS JIJIS IPOBEICHUS MPOBEPKH PABHIILHOCTH (PYHKIIHOHUPOBAHUS TAXOMETPa
T') 9KCIIEPUMEHTAILHBIC PE3yJIbTAThI BBITIOTHEHHS Ta00PaTOPHON paboOTHI;
1) BBIBOJIBI TIO padoTe.

KoHnTpoibHbie BOmpoch

1) Kakue QyHKIIH MOKET BBITIOTHATH TAXOMETP B CHCTEME aBTOMATH3AIHH?

2) Kakwue TUIbI BEIXOJIOB €CTh Y TaxoMmeTpa?

3) KakoBbI mpuHIUITEI JOPMUPOBAHUS BRIXOJHOTO curHana [1-perymistopa (TUIIBI peryaupoBanus)?
4) KakoBbl THIIBI JIOTHKH MpU paboTe BBIXOJA B KauecTBE Kommnaparopa?

5) KakoBbl 0cobeHHOCTH paboThI TAXOMETPA B PEIKUME PEerucTpaTopa’?

6) KakoBbl 0cOOEHHOCTH pabOTHI TaAXOMETpa B PEXKUME CUETUYNKA HApAOOTKU?

7) Kak skcriepuMeHTaIbHO CHUMAIOTCSI CTATHUYECKUE XaPAKTEPUCTUKH?

8) Kak mpousBoauTCS MHUITMATM3ALNS TaxoMeTpa?

3aganue Ne8. I3yueHue TEXHMYECKMX XapaKTEPUCTUK M OCHOB IPOrpPaMMUPOBAHMUS
MIPOMBIIIIICHHOTO JIOTHYECKOro KOHTposuiepa S7-1200

Coneprxanue paboThl

1) U3yunts Ha3HaueHue, Texunueckue xapakrepuctuku [IJIK SIEMENS S7-1200, ocHOBHBIE Y3J1bI
Y BO3MOXKHOCTH J1a00paTOpHOro CTEH/IA.

2) U3yuutsb cucteMy KOMaH/ U MpUHLMIIBI iporpammupoBanus TTIK.

3) Homa mnpu mOAroToBKE K padoTe: - BBIIOJHUTH CHHTE3 CHCTEMbl aBTOMATH3allMM COTJIACHO
BBIIAHHOT'O BapHaHTa 3aJ]auy; - COCTAaBUTh IPOrpaMMy JUIsl BBOJA B KOHTPOJLIED.

4) Ha crennue:

- IPOWTH TECTUPOBAHUE 10 CUCTEME KOMaH/1 U npuHuuiy nporpammuponanus Ha [IJIK SIEMENS
S7-1200;

- OCBOUTH rpaduieckyto cpeay mporpammuoro odecreuenus SIMATIC TIA PORTAL;

- CKOH(QUTypUpOBaTh 000pPY/I0BAHNUE;

- HabpaTh Ha KOMIIBIOTEPE MOJrOTOBICHHYIO HPOTrpaMMy, OTKOMIIMJIMPOBAaTh €€ U BBECTH B
KOHTPOJLIED.

VY6enutbces B IpaBUIbHOCTH PaOOThI IPOTPaMMBI.

Pabora nomkHa conepxath:

a) HAMMEHOBaHHE U 11eb PaOOTHI;

0) yClIOBHsI 3a/1a4¥ 110 BAPUAHTY, IPUHATHIC 0003HAYCHUS TIEPEMEHHBIX, JIOTHYSCKUE (PYHKITMH JJTsT
BBIXOJIHBIX M TPOMEXYTOYHBIX IEPEMEHHBIX, TPH HEOOXOTUMOCTH IIMKIOTPaMMy pabOThI
o0opyI0BaHus;

B) JIOTHYECKHE (PYHKIIUHU B aJpecax MporpaMMUPYEMOro KOHTPOJIIEPA;

T') IPOrpaMMy ISl peaTH3aIlii CHCTEMbI YIIPABIICHUS;

1) METOJUKY OJKCHEpUMEHTAIbHON MpOBEpKH (DYHKIMOHUPOBAHUS PEATU30BAHHON CHCTEMBI
YIPaBIICHUS U PE3yJIbTAThI POBEPKH;

€) BBIBOJIBI 11O padoTe.

KontponbHbie BOIIPOCH!

1. Yto o3HauaeT TepMHUH «KOHPUTYPHUPOBAHUE KOHTpOJUIEpay?

2. YTo 03HAYAET TEPMUH «3aKa3HOW HOMEP MOIYJI KOHTPOJIEPay», IlIe U KaK OH UCTOJIb3yeTCA?

3. YUrto Takoe TabIauIla CHMBOJIOB U KaK OHA MCIOJIb3yeTCs P MPOTrpaMMHUPOBAHUH KOHTpoJuiepa?

4. Moxwuo nu B SIMATIC S7-1200 peanuzoBaTh Taitmep ¢ yctaBkoid Bpemenu 0,07 c?

5. Ilpu kakux yCJIOBHSIX Ha BBIXOJIE CYETUMKOB KOHTpoJuiepa popmupyercs curnai «0» u curxain
«1»?

6. Kak CHATH XapaKTEpUCTUKY BXO/I-BbIXOJ aHAJIOIOBOI'O KaHaja BBoJa?



7. Yto o3HayaeT co3maanue GpyHKImoHanpHoro 61oka (FB) mpu mporpamMMmupoBanuu KOHTpoJiepa?
8. Uto o3Havaet co3ganue u otkpbiTre pynkuuu (FC) mpu nporpaMMupoBaHud KOHTpoJLIepa’?

KOMILIEKT 3AJAHUMH JIJISI BBINOJTHEHUS JIABOPATOPHBIX PABOT

3aganue Ne 1. PazoMKkHyTOE M 3aMKHYTO€e yIIpaBJieHHe

Lenv pabomul.

O3HAaKOMUTKCS C MPUHITUIIOM JEHCTBHS cucTeM aBToMatudeckoro ynpasieHus (CAY)
Pa30MKHYTOT'O ¥ 3aMKHYTOTO THIIA.

Inan pabomei.

1. Pa3pabotarhk cxeMy, B KOTOPOI aHAJIOTOBBIM CHTHAJI JATYUKA TEMIIEPAaTyphl Ipeodpa3yercs B
CUTHAJI, KOTOPBIM TP JIOMYCTUMBIX 3HAUCHUSIX TeMIIepaTypsl uMeeT 3HaueHue 0, a Mpu MPEBBIIICHUN
TeMreparypsl 3Hadenue “1” (puc. 9.3.).

2. JlomoiaHuTh cXeMy TakuM O00pa3oM, 4YTOObI HarpeB aBTOMATUYECKU OTKIIIOYAJCS WIN
YMEHBIIAJICS TIPU JOCTHKEHUH BEPXHEH TpenenbHoi TeMmepaTypsl. OOpaTHYIO CBSI3b OCYIIECTBHUTH C
nomotipio Tparucropa VT1, mbo ¢ momomnisto pene K2 (puc. 9.4.).

3. [IpeacraBuTh cxemMy MOTOKA CUTHAJIOB B O0OUX CITydasXx.

st yCKOpeHHs TPOTEKAIIMX ITPOLIECCOB B CXEME PEKOMEHIyETC HarpeBaTeabHbIN 31eMeHT EK
BKJIIOYATh MUHYS pe3ucTtop R1.

MeToaguUYEeCKHE YKa3aHHU A IO BbIIIOJITHCHUIO Ha60paT0pHI>IX pa60T Ha CTCHAC - «OCHOBEBI
aBTOMaTUu3alum».

3ananue Ne2. M3ydeHue cnoco00B CONPSIKEHUs AHAJTOTOBBIX CUTHAJIOB Ha 0a3e
npeodpa3osarens HIIT-1

B naboparopuu:

- IPOUTHU TECTUPOBAHUE MO (PYHKIMOHAIBHBIM BO3MOXHOCTSM, NMPUHIUNAM KOH(GUTYPUPOBAaHUS U
pexxumam paboTsl npeodbpazoBarens remnepatypst OBEH HIIT- 1;

- 0cBOMTH MporpamMmmuyio cpeay «Konduryparop HII01» ans kondpurypupoBanus npeoOpasoBaresis
HIIT-1;

- CKOH(UTypUpOBaTh MPeodpa3zoBaTesb B COOTBETCTBUU C BbIIAHHBIM 33/1aHUEM;

- TPOBECTH OHKCIEPUMEHTAJbHbIE HCCIEOBAaHUS 3aJaHHBIX BapHUAHTOB pEXHMOB pabOTHI
npeoOpaszoBaressi, MPOBEPUTH MPAaBUILHOCTD BHITIOJHEHHS IOCTABICHHON 3a/1a4u;

- IOATOTOBUTH OTYET U CJENIaTh BBIBOJBI 10 padoTe.

OTyer J0JKEH COJIepKaTh:
a) 11eJIb padOoTHI;
0) napameTpbl KOH(pHUTyparuu mpeodpa3oBaTeIsi TEMIEPATYPhI;



B) YIOPABJIAIONIYI0 TPOTrpamMMy Ui MPOTPAMMHUPYEMOTO pejie, pPeau3yIoIylo o0paboTKy
aHaJIOTOBOTO CUTHAJIA,
r) BBIBO/IBI 110 padoTe.

KoHTtposbHbIE BOITPOCHI

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

2 KakoBbl npenmyiiecTBa UCMOJIb30BAHUS BBIXOJAHOTO curHana 4..20 MA?

3. Kak ocymiecTBisiercss KOHGUTYpUpOBaHUE aHAIOrOBOro Bxoza pene [1P114?
4 Kak ocymiecTBisiercs mpoBepka MpaBUIbHOCTH pabOThI CUCTEMBI?

3ananue Ne3. YnpaBjieHue HA OCHOBE TeMIIEPATYPHOI 3aBHCUMOCTH

Ha na6opatopHom crenae «OCHOBBI aBTOMATU3aLMW» BBIOJIHUTD CIIEIYIOIIYIO paboTy:
l. W3yunth npuHIMN JEHCTBUSA CUCTEMbI aBTOMAaTHYECKOIO YIIPABICHUS IBUTraTEIIEM
HOCTOSIHHOT'O TOKAa HAa OCHOBE TEMIIEPATypHOU 3aBUCUMOCTH.
2. CocraButsh cTpykTypHyto cxemy CAP nBurarens.

[Tnan paGoThI.

a) Pazpabortats cxemy, B KOTOpPOIi IIPpY MPEBBIIICHUN TPEACTHHON TEMIIEPaTyPhl BBIKIIOYAETCS
HarpeBaTeJIbHbBIN 3JIEMEHT U BKIJIIOYaeTCs 3neKkTpoasurarens (puc. 10.1.).

0) OnpenenuTh OTACTBHBIC JIEMEHTHI YCTPOMCTBA, MX (PYHKIIMOHAIEHOE Ha3HAUYCHUE M OOBEKTHI
yIpaBICHUS.

B) N3006pa3utk cTpykrypHyto cxemy CAY.
I') OnpenenuTh Npu KaKuX YCIOBUSAX JIEKTPOJIBUTATENb HAXOAUTCS BO BKIFOUEHHOM COCTOSIHUM.
J1) CMOHTHPOBaTh CXeMY M IPOBEPUTH MPABUIIBHOCTD BaIIUX

BBIBOJIOB.

e) [IpencraButh 000CHOBaHHE HEOOXOUMOCTH TEMIIEPATYPHO-3aBUCUMOIO BKJIFOUEHUSI CTAHKOB,
npuOOpoB U ycTaHOBOK. Kakoil KOHKpETHBIN MPOLECC MOXKET ObITh CMOJIETTUPOBAH B XOJI€
BBIIIOJIHEHHUS OIIBITA.

MeToagudyecKHe YKa3aHH 4 IO BbIITOJIHCHUIO J'Ia60paTOpHBIX pa60T Ha CTCHIC - «OCHOBEI
aBTOMaTUu3alumn».

3ananue Ne4. AHajioroBoe M3MepeHUe TeMIEPATYPhbI M yIJia

Lenv pabomul.
W3y4unTh METOBI U3MEPEHHUS aHATOTOBBIX CUTHAJIOB NP TIOMOIIIH OTIEPAIIMOHHBIX YCUITUTENEH.

Inan pabomei.
1. Pa3paboraiiTe 1 cobepute cxemy Ui aHaJIOrOBOI'0 U3MEPEHUS TEMIIEpaTyphl HA OCHOBE
TEPMOPE3UCTOPA U MHBEPTUPYIOLIETO ONEpallMOHHOT0 yeunuTens (puc. 18.1).



2. Onpenenute pa3IdyHbIe 3HAYEHU MOTEHI[MAla, MOCTYNAIOIEero OT Aaruynka yriua J1Y.

3. CpaBuute HocuTenu uH(OpManM U MHOOPMAIMOHHBIE MAapaMeTphbl, a TAKXKe BHUJ CUTHAJIOB,
MOCTYMAIOUIMX OT M3MEPHUTENbHBIX YCTpoicTB. OTOOpasuTe pe3ynbTaThl MPOJCIaHHONW paboTH B
COOTBETCTBYIOIICH TabIHUIIE.

4. BeiBogsl 0 pabore.

MeToauuecKu e yKa3aHH s IO BEIIOJIHEHHIO Ja00OpaTOPHBIX paboT

Ha CTCHIC - «OCHOBBI ABTOMAaTHU3alln».

3ananme NeS. Hacrpoiika u nporpammupoBanue npeodpasosaress yactorsl [IYB101

B na6oparopuu:

- MPOWTH TECTHPOBAHWE MO (PYHKIIMOHAIBHBIM BO3MOXHOCTSM, pPEXKHUMaM pabOThl U OCHOBaM
HacTpoiiku npeoOpazosarens yactorsl OBEH ITUB101;

- HACTPOUTH IIpeoOpa30BaTesb YaCTOTHI B COOTBETCTBHUH C BBIJIAHHBIM 33JIaHUEM;

- co0paTk cXeMy, HCIIOJIb3YSl HMUTATOP ITyJIbTa OTIepaTopa Win Apyroe 000pya0BaHUE,

- IPOBEPUTH PABUILHOCTD BHITIOJHEHUS IOCTABICHHOM 3a1a4u;

- IOATOTOBUTH OTYET U CJENIaTh BBIBOJBI 10 padoTe.

ITopsinok BelnosiHeHHs! J1a00paTOpHOI paboTHI.

B cooTBeTcTBUM € 3aJaHUEM, MTOJIYYEHHBIM OT MpenojaBaTelis, HE00X0AMMO BBIIOJIHUTD CIEIYIOIINE
JNEUCTBHS:

1) cBecT B Tabuuily Bce KOH(MUTYpUpyeMble TapaMeTphl ¢ TpeOyeMbIMU 3HAaYEHUSIMHU U pa3padoTaTh
(GYHKIIMOHATIBHYIO CXEMY MOAKIIOUEHUS;

2) ckoH(UrypupoBaTh npeoOpa3oBaTesib 4acTOTHl Ha 3a/JaHHBIM peXUM pabOThl C YIpPaBJIEHUEM OT
KHOTIOYHOM MaHeNIu WM BHEITHUX TyMOJIepOB;

3) nepeBecTH npeodpazoBaTesb YaCTOThl B pabounii peskuM. OcymecTBUTh MPOOHBIN MYCK CUCTEMBI U
oInpo0OBaTh YIpaBIeHHUE OT KHOIOYHON MaHEIH U BHEITHUX TyMOJIEPOB;

4) mnpoBepUTh MPaBWIBHOCTh (DYHKIIMOHMPOBAHUS IpeoOpa3oBareist YacTOThl (COOTBETCTBUE
3alaHHOMY pexkumy). Habmroats 3a ero mapameTpamu.

Bapuantsl 3a1annii
[Ipu moaroroBke K J1abopaTOpHOW pabOTe CTYIEHT JOJDKEH B COOTBETCTBHU C TaOJ. 3aJaHus
MpernojaBaTelis BEIOpaTh CBOW BapHaHT.

OTtuét o paboTe TOKEH COJePKATh:

a) 1eJsib paboThI;

0) mocnea0BaTeIbHOCTh HACTPOUKH MpeoOpa3zoBaTelis YacTOThI;
B) METOJMKY 3KCIIEpUMEHTAIBbHOMN NMpoBepkH padoTsl [14;

I') BBIBOJIBI 110 padoTe.

3aganue Ne 6. Hactpoiika n kongurypuposanue IIM/] perynsaropa OBEH TPM210.

Ha naGopaTtopHom crenze:



- NPOUTH TECTUPOBAHHE IO (PYHKUMOHAIBHBIM BO3MOXKHOCTSAM, PEXHMaM paOOTbl M NPHUHIMIIAM
koHurypuposanus [I1N/[-perynasropa OBEH TPM210;

- ocBouTh mporpamMmmHyro cpeny «TPM2xx Konduryparop» nmns xonpurypuposanus IT1J]-
perynstopoB cepun TPM;

- ckoHurypuposats [IN][-peryasTop B COOTBETCTBUH C BbIIAHHBIM 33/IaHUEM;

- TNPOBECTH HKCIEPUMEHTAIbHbIE MHCCIIEIOBAaHUS 33JaHHBIX BapuUaHTOB pexuMoB pabotsr TIM]]-
peryisTopa (pery1upoBaHue 1o JByXIO3UIIMOHHOMY 3aKkoHy wiu 1o I11/]-3akony);

- IPOBEPUTH IIPABUIIBHOCTD BBINIOJHEHUS MIOCTAaBICHHOM 3a1a4u;

- IPOBECTU OOPabOTKY HKCHEPUMEHTAIbHBIX JAHHBIX, MOATOTOBUTH OTYET U CleNaTh BBIBOJBI 10
pabore.

OTuer HOKEH CONEepKaTh:

a) 1eJib paboThI;

0) ycnoBHS TOCTaBICHHOW 3aJayd [0 BAapUAHTY JBYXIIO3UIIMOHHOTO peryjsTopa, Tadiuily
SKCIEPUMEHTAJIbHBIX JAHHBIX, XAPAKTEPUCTUKY MEPEXOJHOr0 MpOoLecca M OLEHKY IOJyYEHHbBIX
rokasaresei paboThl TEMIIEPATypHOTO KOHTPOJLIEPa;

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

I') BBIBOJIBI 110 padoTe.

KoHTtposbHbIE BOITPOCHI
1) Kak Bnuser yBenuuenue Tu Ha xapakTep NepexoaHOro mnporecca?
5) YUro obecnieunBaet audpepeHnraibHas COCTaBIISIONIas?
6) KakoBbl ocobeHHOCTH paboThl KOHTPOJLIIEpa B peKUME «ABTOHACTPOHKa»?
8) Kak skcrepMeHTaIbHO CHUMAIOTCS IEPEXOIHBIC XapaKTePUCTUKU KOHTpoJuiepa?

3ananue Ne 7. U3yuyenne unrepgeiicon IIJIK 150 OBEH RS-232, Ethernet nis cBsizu ¢
NMEePCOHATBHBIM KOMIIBIOTEPOM

[enb paboTHI:
N3yuenne BuemHux untepdeiicon IJIK 150 OBEH s BBoga-BeIBoa HHPOPMAIITT

[Tnan paboTsl

1) TIpoiTH HHCTPYKTAX MO TEXHUKE O€30MacCHOCTH y JabOopaHTa WM MPEeroaBaTers;

2) OTBeTUTHh Ha BOIPOCHI IO TEOPUHU PAOOTHI;

3) CoOpatb cxemy untepdeiica RS-232 u npoBeputh NpaBUIbHOCTh COEAUHEHUHN B IPUCYTCTBUH
nabopaHTa WK MpernoiaBaTers;

4) Tlomatp HampspKEHUE HA CTEH U MPOBEPUTH pab0TOCIIOCOOHOCTH CBSI3H B CIEAYIOLIEM
MOpsAJIKE:

— ycraHoBuTh CoDeSys Ha [1K ¢ mpuiokeHHOro IT1cKa;

— wHactpoutb cpeny Ha [IJIK 150 nanHoit Mmoaudukarmy;

— €03JaTh IIPOCTYIO NIPOrpaMMy JIsl IPOBEPKU CBA3U;



5)
6)

HacTtpouTth uHTEepPeiic RS-232 mo npuBeeHHOMY BHIIIE OMTUCAHUIO;

3aIyCTUTh MPOTPAMMY U CIIEAHTH 32 €€ BHIMOJTHEHHEM (CO3/IaHHas TporpaMMma Oyaet paboTarh,
ecni uHTepderic KOPPEKTHO HACTPOCH;

[ToBTopuTth HacTpoiiky ITJIK 150 mst BapranTa cBsizu uepe3 Ethernet.

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



Ilpunoscenue 2
5. KoHTpoJIbHO-H3MepHUTeIbHbIe MATEPHAJIbI K AUCHHUIIHHE
«Aemomamu3uposannvie CUCHEMbl YAPAGIACHUA XUMUKO-MEXHON02UYECKUMU NPOUECCAMU

buiaersl Kk IK3aMEHYy

T'POZHEHCKWN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUYECKUI YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DQHEPT'ETUKH

Jucuunnuza " ABTOMartu3anus sHepreruyeckux ycranopok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampaBnenHocTh: «TermmoBbie 3JeKTPUUYSCKUE CTAHIIHI

I'pynna Cemectp

Buier Ne 1
1. OcHoBHBIE MOJIENH (CTATUUECKUE U TUHAMUYECKUE XapaKTEPUCTUKH).

2. Haznauenue 1 xapakTepUCTHKU MUKpOIIpoLieccopHBIX peryistopos. [IN/] perynuposanue. [LLHINM
perynupoBanue. [IpoMbILITIEHHBIE PETYIIATOPHI.

[oamuce npenonaBatens [oxmucek 3aBeayromiero kadenpon

I'POZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKUI YHUBEPCUTET
NM.AKAJL. M.JI. MWIJIMOHIIIUKOBA

NHCTUTYT SQHEPT'ETUKH

JuctunnuHa " ABTOMaTHU3aIus SHepreTndecknx ycraHoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEIIIOTEXHUKA
HanpasnenHocTs: «TemnoBble 3JIeKTpUUYECKHE CTAHIIUN

I'pynna Cemectp

Buier Ne 2
1. IIpuMepsl THIIOBBIX 3BeHBbEB. COEIMHEHNS 3BEHBEB.

2. Manometpsl ¢ TpyOuaToit mpyxuHoii. MemOpanHbie MaHOMETpbI. CHUTb()OHHBIE MAHOMETPHI.
[IpoMBIIIEHHBIN JATYUK TABIECHUA.

IToanuck npenoiaBaTens [Moamnuck 3aBeayromero kadpeapoin

T'PO3HEHCKUU F'OCYIAPCTBEHHBIM HE®TSIHOU TEXHUYECKU YHUBEPCUTET
NUM.AKAJ. M.JI. MUWIJIMOHIIMKOBA

HHCTUTYT SQHEPI'ETUKHN

Jucuumnuza " ABromMaru3anus sHepreTuueckux ycranopok TOC u ASC "



Hanpasnenue: 13.03.01 TennmosHepreTuka v TEMIOTEXHUKA
HamnpaBnennocts: «TemioBbie 37€KTPUYECKUE CTAHIIMI)
I'pynna Cemectp

Bujer Ne 3

1. YnbTpa3zBykoBble pacxogoMepsl. Buxpesbie pacxogoMepsl. KopronncoBble pacxoaoMepsl.
DNEeKTPOMarHuTHbIE PaCX010MEPBHI.

2. [Tpumep KackagHON CHCTEMBI CTAOMIU3AIMH TEMIIEPATYPhI )KUIKOCTH Ha BBIXOJC U3
TETUI00OMEHHUKA, ¥ KOTOPOH BCIIOMOTaTeIbHbIM KOHTYpoM siBiisieTcss ACP pacxona rpetoiero napa.

[Moamuck 3aBeayroriero kapeapoi

Iloamnuce npernoaaBateis

T'POZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUYECKUI YHUBEPCUTET
NM.AKAJL. M.JI. MWLJIMOHILIINKOBA

NHCTUTYT DOHEPTETUKH

Jucuunnuna " ABTOMaTtHU3anus sHepreTuyeckux ycranobok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampaBnenHocTh: «TermmoBbie 3JeKTPUUSCKUE CTAHIIHI

['pynna Cemectp

Bujer Ne 4

1. AnmapartHas ctpyktypa koHTposuiepa. [Tpomeinnennsie [IJIK. [Iporpammuoe obecnieuenue T1JIK.
S3piku nporpammuposanus I1JIK no crannapty IEC 61131-3. XapakTeprucTuka KaHaaoB
BBOJa/BbIBOJa. KOMMYyHUKaIIOHHBIE BO3MOKHOCTH KOHTPOJIIEPOB.

2. N3meputenbHble mpeoOpa3oBatenu AaBiaeHus. Tenzomerpudeckuit merosl. EMKocTHO MeTo.

[Moamucek 3aBeayromiero kadeapoin

IToanucs npenoaBaTens

I'PO3HEHCKUU F'OCYJIAPCTBEHHBIM HE®TSAHOU TEXHUYECKU YHUBEPCUTET
NUM.AKAJ. M.Jl. MUJIJIMOHIIIMKOBA

NHCTUTYT SQHEPT'ETUKH

Jucuumiuza " ABTomMaru3anus sHepreTuueckux ycranopok TOC u ASC "
Hamnpasnenue: 13.03.01 TemosHepreTrka u TEINIOTEXHUKA
HanpasnenHocts: «TemnnoBble 31€KTPUUECKUE CTAHIUI»

I'pynma Cemectp

Buier Ne 5
1. TepmodnIeKTpUUECKHE TEPMOMETPHL. TEepMOMETPHI CONPOTUBIEHU. MaHOMETpHUUeCcKre
TEPMOMETPEI.

2. Haznauenue, npuHIMIBI TOCcTpoeHus U ctpykrypa ['CII

[Moamucek 3aBeayromnero kadenapon

HO)_IHI/ICB npernoaaBaTceisd




T'PO3SHEHCKHM I'OCYJIAPCTBEHHBIM HE®TAHON TEXHUYECKHI YHUBEPCUTET

NUM.AKAJI. MJ. MWIJIMOHINMNKOBA

HHCTUTYT SQHEPI'ETUKH

Jucuunnuna " ABToMaTtu3zanus sHepreruueckux ycranopok TOC u ADC "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIIIOTEXHUKA
HamnpaBnennocts: «TemioBbie 3J€KTPUUECKUE CTAHIIUI)

I'pynna Cemectp

Bujer Ne 6

1. Manometpsl ¢ TpyOuaToil py>kuHOi. MemOpanubie MaHOMETpbl. CHIb(OHHBIE MAHOMETPHI.
[IpoMbIIIEHHBIN JATYUK TaBICHUA.

2. O6mume cenenust o SCADA — cucremax. OcHoBHble pyHkunu SCADA —cuctem. ApXurekrypa
noctpoeHust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

[Noamucek 3aBeayromero kadeapon

IToanuces npenonaBaTens

T'POSHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUUYECKUI YHUBEPCUTET
NM.AKAJL. M.JI. MWLJIMOHILINKOBA

NHCTUTYT DOHEPTETUKH

Jucuunnuna " ABTOMaTtHU3anus sHepreTuyeckux ycranopok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBnenHocTh: «TemnoBbie 31€KTPUUYECKUE CTAHLII

['pynna Cemectp

Bbuaer Ne 7

1. Knaccudukarus mupoMeTpos.

2. O6umme ceaenuss o SCADA — cucremax. OcHoBHble pyHKIMU SCADA —cucrteM. ApXuTekTypa
noctpoenust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

[onmucek 3aBeayromiero kadenpon

HOILHI/ICB npenojaaBareiis

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

NHCTUTYT DHEPI'ETUKHU

JuctunauHa " ABTOMAaTH3aIMs SHEpTreTndecknXx yctaHoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIIOTEXHUKA
HamnpaBnenHocTs: «TemmoBplie 21€KTpUYECKHE CTAHIIN)

I'pynna Cemectp

Bujer Ne 8
1. Kom6unuposanusie ACP. [Ipumep KoMOMHUPOBAHHON CHCTEMBI PEryJIHPOBAHUS.

2. Buaer u3mepsieMbIx qaBiaeHuid. MaHOMETPBI M UX KJIacCU(pUKAIIHS.



[Moamucek 3aBeayromero kadenapon

HO)_IHI/ICB npernoaaBarceisd

T'PO3SHEHCKHWI I'OCYJIAPCTBEHHBIM HE®TSAHON TEXHUYECKHI1 YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKH

HucuumiuHa " ABTOMaTu3anus sHepreTudeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBnenHocTh: «TermmoBbie 3JEKTPUUECKUE CTAHITHI

I'pynna Cemectp

Bujer Ne 9

1. O6mue cBenenus o SCADA — cucremax. OcHoBHble ¢pyHKIMu SCADA —cuctem. ApxuTekTypa
noctpoeHust SCADA — cuctem. SCADA kak OTKpbITasi cucTeMa.

2. [Ipeo6pazopanus Jlartaca. [lepegarodnsie GyHKITUN.

[Noamucek 3aBeayromero kadpeapon

IToanucs npenonaBaTens

TPO3ZHEHCKWI T'OCYJIAPCTBEHHBIA HE®TAHOW TEXHUYECKW YHUBEPCUTET
UM.AKAJL. MJ. MWIVIMOHINMNKOBA

HNHCTUTYT DHEPI'ETUKHU

Jucuumimza " ABTomMaTu3anus dHepreTuueckux ycranoBok TOC u ASC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasnenHocTs: «TemnnoBble 31eKTPUUECKUE CTAHIIUI»

['pynna Cemectp

Buaer Ne 10

1. Texunueckue CpeacTBa MOACUCTEM: I/IHq)OpMaLII/IOHHO -BBIYMCIIMTEIIFPHOM aBTOMAaTHYECKOTO 1
AUCTAHOWOHHOTI'O YIIPABJICHHW, ABTOMATUYCCKOI'O PEryJIMpOBaHusd, 3alllUT U T./.

2. [Ipumep kackaaHOM cUCTEMBbI CTAOMIN3ALMY TEMIIEPATYPhI )KUIKOCTH Ha BBIXOJIE U3
TETI000OMEHHUKA, ¥ KOTOPOM BcrioMoraTesibHbIM KOHTYpoM sBisieTcss ACP pacxoza rpetoriero napa.

[Moamucek 3aBeayromniero kadenpon

HOZLHI/ICB nmpernoaaBaTeisd

T'PO3HEHCKUU F'OCYIAPCTBEHHBIM HE®TSIHOU TEXHUYECKU YHUBEPCUTET
NUM.AKAJ. M.JI. MUWIJIMOHIIMKOBA

HHCTUTYT SQHEPI'ETUKHN

Jucuumnuza " ABromMaru3anus sHepreTuueckux ycranopok TOC u ASC "
Hanpasnenue: 13.03.01 TennmosHepreTuka v TEMIOTEXHUKA



HampaBnenHocTs: «TemioBble aIeKTPUUECKHE CTAHIHI
I'pynna Cemectp

Buaer Ne 11
1. Kombuauposanusie ACP. [Ipumep KOMOMHHPOBAHHON CUCTEMBI PETyJIUPOBAHUS.

2. AHajoroBble U HIU(POBBIEC PETYIUPYIOLINE YCTPOUCTBA. 3aKOHBI PETYIUPOBAHMUS.

[Toanuces npenonaBaTens [Moxamucek 3aBeayromiero kadeapoun

T'POSHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUYECKUI YHUBEPCUTET
NM.AKAJL. M.JI. MWLJIMOHILIINKOBA

NHCTUTYT DOHEPTETUKH

Juctunnuna " ABTOMaTHU3aius sHeprerudeckux ycraHopok TOC u ADC "
Hanpagsnenue: 13.03.01 TenmosHepreTuka v TEMIOTEXHUKA
HamnpaBnennocts: «TemmoBbie 3J€KTPUUECKUE CTAHIIMI)

I'pynma Cemectp

Bujer Ne 12

1. UcionauTensHbie Mexanu3Mbl. Kitaccudukanus snexrpudecknx MM: (1 anexTpomMarHuTHeie, 2
asiekTpoaBuratTensHbie). lllaroselie npurareny. J[BUratean nocTOSHHOTO TOKa. ACUHXPOHHbBIE U

CHUHXPOHHBIC IBUTATCIIN.

2. Haznauenue 1 xapakTepUCTHKU MUKpOIIpoLieccopHbIX peryistopos. [IN/] perynuposanue. [ILHINM
perynupoBaHue. [IpoMBIILIEHHBIE PETYIATOPBI.

[oamuce npenonaBatens [oxmucek 3aBeayromiero kadenpon

T'POZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUYECKUI YHUBEPCUTET
UM.AKAJ M.Jl. MUWJIJIMOHIIIMKOBA

HNHCTUTYT DHEPI'ETUKHU

JuctumnnuHa " ABTOMaTH3aIMs SHEpreTndecknx yctaHoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampaBnenHocTh: «TemmoBplie 2€KTpUYECKHE CTAHIIM)

I'pynna Cemectp

Buier Ne 13

1. I/I3MepCHI/IC pacxonaa. HepBI/I‘-IHBIC Hp606p8.30BaTCJII/I pacxona. PaCXOIlOMepLI MEPpEMEHHOTO
nepenaga JaBJICHUA. PaCXO)IOMepBI IIOCTOSHHOI'O IIEperiaga JaBJICHUA. TaXOMeTpI/I‘—IeCKI/Ie

(TypOHMHHBIE) pacX010MEpHI.

2. AnmnaparHas cTpykrypa kontposuiepa. [Ipomeinnennsie [IJIK. [Iporpammuoe o6ecnieuenue TTJIK.
SA3pikn nporpammuposanus IJIK no crannapty IEC 61131-3. XapakTeprucTuka KaHajIoB
BBO/1a/BbIBOJa. KOMMYHUKAIIMOHHBIE BO3MOXKHOCTH KOHTPOJIJIEPOB.



[Toanuce npenogaBaTest [Moamucek 3aBeayromnero kadenpon

T'PO3SHEHCKHWI I'OCYJIAPCTBEHHBIM HE®TSAHON TEXHUYECKHI1 YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKH

HucuumiuHa " ABTOMaTu3anus sHepreTudeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBnenHocTh: «TermmoBbie 3JEKTPUUECKUE CTAHITHI

I'pynna Cemectp

Buiaer Ne 14

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

2. Usmepenue pacxopa. [lepuunbie mpeoOpa3oBaTenu pacxoa. Pacxomomepsl mepeMeHHOTO
nepenaja aasieHus. Pacxomomepbl NOCTOSIHHOTO Niepenaja JaBiaeHus. TaxoMeTpuuecKkue

(TypOUHHBIE) PaCXOJOMEPHI.

[onmuck 3aBeayromiero kadenpoin

[oamuce npenonaBaTens

T'POSHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUUYECKUI YHUBEPCUTET
NM.AKAJL. M.JI. MWIJIMOHIIINKOBA

NHCTUTYT SQHEPT'ETUKH

Jucuumimza " ABTomMaTu3anus dHepreTuueckux ycranoBok TOC u ASC "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasneHnHocTh: «TemnnoBble 31€eKTPUUECKUE CTAHIUI»

['pynna Cemectp

Bunaer Ne 15

1. OcHoBHBIE TPUHLIUIIBI yIIpaBiieHUsl. CTPYKTYypHbBIE CXEMBbI IPUHIUIIOB YIIPABICHHUS.

2. Perynupytomue opranbl. KOHCTpyKIIMHM peryIupyrONIMX OPraHOB UCTIOIHUTENbHBIX YCTPOMCTB
Hpoccenupyroniue u gozupyromue PO. PO noTOKOB 37€KTpOIHEPTUH.

[Moamnucek 3aBeayromero kadpeapoin

IToanucs npenoaBaTens



