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1. IMACHOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCITATIJINHE

ABTOMaTH3aIuUs IHepreTudeckux yctaHoBok TOC u AIC

Ne Kon
KonTtponupyembie TeMbl HaumenoBanue
n/ KOHTPOJINPYeMO
AUCUHUITUHBI . OLICHOYHOTI'0 CpeIcTBa
1| W KOMIeTeHINH
! Teopust aBTOMAaTUYECKOTO YIIPABICHUS OIIK-2. ﬁagzg 3?{22 I;zz nggzz
(TAY). OIIK-2.2. p p
DK3aMeH
2 T'ocynapcTBeHHast cuctemMa npudbopoB
(I"CII). Pexomennannu no npuMeHEHUIO OITK-2 JlaboparopHas pabora
Y METOJIMKE IOCTPOEHUS ) IIpakTuueckas padora
OIIK-2.4.
¢ysknroHanbHbIX cxem 1o ['OCT DK3amMeH
21.404-85.
3
Mertonsl ©  mpubOpBl  U3MEpEHHUs JaGoparopHas paGota
TEMIIEpaTyphl. OIIK-2.
[TpakTuueckas padora
Metoasl ©  mpuOOpBl  U3MEpEHHUs OIIK-2.2.
OK3ameH
JTaBJICHHUS.
4 [ Metonpt u  mpuboOpbl  M3MEpEHUs
YPOBHSL. OIIK-2.
Metoasl u  npubOpel  U3MEPEHHUS OIIK-2.2. DK3amMeH
pacxoza.
> HcnonuurenbHble MEXaHU3MBI. OIIK-2. Jlabopatopuas pabora
Perynupyromine opransl OIIK-2.3 lpaxruecias padora
) o DK3aMeH
6 JlaboparopHas padora
OIIK-2.
Bropuanbie mpubopsI (peryasTopsl). [IpakTuueckas padora
OIIK-2.3.
OK3aMeH
7 [Iporpammupyemsie JIOTUYECKUE OIIK-2. Jl}[agzg 32221222 nggzz
koHTposuieps (ITJIK) OIIK-2.3. p P
OK3aMeH
8 | ABTomaruzanus HYHEPIreTUYECKUX OIIK-2. SK3aMeH
YCTaHOBOK OIIK-2.3.
? PerynupoBaHue TEMIOBBIX IPOLECCOB OTIK-2. OK3amMeH
ymp POTECCOE. OIIK-2.3.
2. TEPEYEHb OHEHOYHbBIX CPEJACTB
Ne HaunmeHoBaHme Kparkas xapakrepucTuka IIpencraBienne
n/n OLIEHOYHOI'0 OL[EHOYHOI'0 CPE/ICTBA OLEHOYHOTO
cpencTBa cpencTBa
B (hoHe
CpencTBo MpoBepKU YMEHHI 00yJaromerocs Komriexr
IPUMEHSATH [TOJyYEHHbIE 3HaHUS 110 3apaHee 3aJJaHuN
IIpakmuueckas N
1 aGoma OIIpeEICHHONW METOAMKE JUIsl pEIICHU 3a0a4 | IS BBIIIOJIHEHUS
p WIN 33J]aHUH 110 MOZYJII0 MJIM TUCLIMIUIMHE B MIPAKTUYECKUX
LEJIOM pabor




2 CpencTBo IpoBepKH YMEHHH 00ydaromerocs
el POBCpKH Y YHAroI Komrmnekt
IIPUMEHATD MOyYEeHHBIE 3HAHUS T10 3apaHee B—
Jlabopamopnas OIpeIeIEHHOW METOANKE Ha y4eOHO —
JUTSL BBITIOTTHEHUS
paboma 1a60paTOPHOM 00OPYIOBAHUH JIJIsI PEIICHHS
N 71a00paTOPHBIX
3a/1a4 WIM 3a/laHui TI0 MO0 WIIN aGor
JUCIUILIMHE B 11EJI0OM p
CpencTBo KOHTPOIIsl, OpraHM30BAHHOE KaK
Terst crenuaibHas Oecena mpernoiaBaTens ¢ Bormpocs! o
. | obyuarommes Ha TeMbl, CBsI3aHHbIE ¢ U3yyaeMoli| Temam/pasaenam
5 | camocmosmenvho .
JTHUCUATUIMHOW, U PACCYNTAHHOE HA BBIACHCHUE Vi, IIM
HO020MO8KU 9
o0beMa 3HaHUI 00ydarolerocs mno
OTIpeIeNICHHOMY pa3ieiy, TeMe, mpodieMe U T.I1.
3 . Bomnpocs k
Ox3amen Wrorosas (popma o1ieHKH 3HAHUM
9K3aMEHY

3.1 3BAJAHUSA JJIA BBINTOJIHEHUSA ITPAKTUYECKHUX PABOT

3apanue Nel. OnpeneneHue opuruHaia mo M300pakeHHIO I 3a1aHHON 0110k — cxeMbl ACP

3apnanme Ne2. Ha BbI1aHHOM cXe€Me MOCTPOUTH CXEMbl aBTOMAaTU3allMU TEMIIEPATYpP U JIPYTUX MapaMeTpOB
B COOTBETCTBUU C BAPHUAHTOM.

3apanue Ne3. Hactpoiika TeMneparypsl sMyiisitopa reud Ha TPM210.

3aganue Ned. DneKTpUUeCKUE LIENH B PEJIEHHON cXeMe.

3aganue NeS. M3yueHue TEXHHMUECKHX XapaKTEPUCTUK M OCHOB KOH(DHUTypUPOBaHHS TaXOMETpa OBEH
TXO01

3aganue Ne6. l3yueHne TEXHHMUECKHX XapaKTEPUCTUK U OCHOB IPOrpaMMHUPOBAHUS MPOMBIIIJICHHOTO
Joruyeckoro koutpoiepa S7-1200.

KpnTeplm OLICHKH OTBETOB HA NIPAKTHYECCKUEC paﬁoTLI:

- He 3a4YTEeHO BBICTABJISAETCH CTYIEHTY, eCJM CTYJIeHT He 00JaJaeT JOCTaTOYHbIM YPOBHEM
TEOPETUYECKUX 3HAHWH (HE 3HAET METOJMKH BBIMOJIHEHHUS TNPAKTUYECKUX HABBIKOB, IOKa3aHUH H
NPOTHUBONOKA3aHUI, BO3MOXKHBIX OCIIOKHEHUH, HOPMATUBbI M MPOY.) W/WIN HE MOXKET CaMOCTOSATEIBHO
IIPOIEMOHCTPUPOBATh TPAKTUYECKUE YMEHHUS WM BBINOJHAET HX, JOmyckas rpyOble ommOku. B
pE3YNIbTaTe «HE 3a4TEHO» CTYAEHT HE MOTy4aeT 0ajlibl 32 MPaKTUYECKYIO paboTy.

- 3aYTeHO BBICTABJISACTCH CTYIEHTY, €CJM CTYIEeHT 0o01aJaeT TEOpPeTUYECKUMM 3HaHMSIMH (3HAeT
METOAMKY BBITIOJTHEHHUSI MPAKTUUYECKUX HABBIKOB, TIOKAa3aHWs M MPOTHUBOINOKA3aHUS, BO3MOKHbBIE
OCJIO)KHEHHUS, HOPMAaTHBBl U IpPOY.), CAMOCTOSITEIbHO JEMOHCTPUPYET BBIIOJIHEHHE IPAKTHUECKHUX
YMEHMH, J0mycKash HEKOTOpblE HETOYHOCTH (MaJIOCYLIECTBEHHBIE OIIMOKN), KOTOPbIE CaMOCTOSITENBHO
oOHapyxwuBaeT U ObicTpo ucnpapisieT. [Ipuznanuem (axra BHITOTHEHUS MPAKTUYECKONU PaOOTHI SBISIETCS
- «3a4TEHO», OANBHBIN SKBUBAJICHT KOTOPOTO MOXKET COCTABIIATH J0 Tpex Oauia 1o 6albHO-PEHTHHIOBOM
CUCTEME.

3.2 3BAJAHUSA 1JIA BBITIOJTHEHUSA JIABOPATOPHBIX PABOT

3ananue Nel. Pa3oMKHYTO€ U 3aMKHYTO€ YIIPaBJICHUE.

3apanmne Ne2. V3zydenne cioco00B CONPsKEHUS aHAIOTOBBIX CUTHAJIOB Ha
6a3e mpeobpazosarens HIIT-1

3ananme Ne3. YnpapiieHre Ha OCHOBE TEMIIEpaTypPHOU 3aBUCUMOCTH.



3aganue Ned4. AHanoroBoe U3MEpEHHE TEMIIEPATYPBI U yIIa.

3ananmne Ne8. HacTpoiika u nmporpamMmMmupoBanue mpeoopazosaresns yactotsl [TYB1.

3ananue Ne6. Hactpoiika u kondurypuposanue [11/] perynsropa OBEH TPM210.

3aganue Ne7. M3ydeHue TEXHHMUYECKHX XapaKTEPUCTUK UM OCHOB KOH(DHTypHUPOBaHHUs TaXxOMETpa OBEH
TXOI.

3apnanmne Ne9. M3zyuenue untepdeiicop I1JIK 150 OBEH RS-232, Ethernet aiis cBs3u ¢ mepcoOHAIBHBIM
KOMITBIOTEPOM.

Kpurepun oueHku 0TBeTOB Ha JIa00OpaTOPHbIE padOThI:

- He 3a4YTeHO BBICTABJIACTCA CTYIEHTY, €CJIM [aH HENOJHbI OTBET, NPEACTABIAIOIIUNA CcOO0M
pa3po3HEHHbIE 3HAHUS M0 TEME BOIPOCA C CYIIECTBEHHBIMHU OIIMOKaMH B onpeneneHusx. [IpucyrcTByor
(bparMeHTapHOCTh, HEIOTUYHOCTh M3N0XKeHUs. CTy[JeHT HE OCO3HAET CBSA3b JAHHOIO MOHSTHS, TEOPUH,
ABJI€HUA C JAPYrMMH OOBEKTaMHM JUCHMIUIMHBL. OTCYTCTBYIOT —BBIBOJABI, KOHKpETH3aLusi U
JI0Ka3aTeJIbHOCTh M3JI0KEHUs. Peub HerpamorHass. JIONOJHUTENBHBIE M YTOYHSIOIIHUE BOIMPOCHI
[IPEeToiaBaTelis He MPUBOAAT K KOPPEKIIMU OTBETA CTYJEHTa HE TOJIbKO Ha MOCTaBJIEHHBIA BOMPOC, HO U HA
JpyTue BOIPOCH! AUCHUIUINHBL.

- 3a4YTEeHO BBICTABJIAETCS CTYIEHTY, €CJIU JIaH TOJIHbIN, pa3BEPHYTHIM OTBET Ha MOCTAaBJIECHHBIN BOIIPOC,
IIOKa3aHa COBOKYNHOCTb OCO3HAaHHBIX 3HaHMH 00 OOBEKTe, J0Ka3aTeJbHO PACKPBITBI OCHOBHBIE
IIOJIOKEHUSI TEMBI; B OTBETE IIPOCIEKHMBAECTCS YETKasg CTPYKTypa, JIOTMYECKAas IOCIEI0BATEIbHOCTD,
OTpaxkarolllasg CYUIHOCTb DPACKpbIBa€MbIX IOHATHM, Teopuil, sABineHuil. 3HaHHMe 00 oObBeEKTe
JEMOHCTpUpYyeTCcss Ha (OHE MOHUMAHMS €0 B CUCTEME JTaHHOM HayKH M MEXAMCLUUIUIMHAPHBIX CBA3EH.
OTBeT M3JIOKEH JHUTEPATYPHBIM SI3BIKOM B HAy4YHBIX TepMHHAX. MOryT OBITH JOMYIICHBI HEAOYETHl B
oIpe/iesICHUH MOHATUH, UCIIPABICHHBIE CTYIEHTOM CaMOCTOSITEIHHO B IIPOLIECCE OTBETA.

3.4 Tembl/pa3aenbl caMOCTOATENbHON MOATOTOBKH

1. [Tokazarenu kauectBa. [Ipsmble moka3zarenu kadecTBa. KopHeBble MMOKa3zarenn KadecTBa.
YacroTHble nokaszarenu kauecTBa. CBsI3u MEX]y MOKa3aTeIsIMU Ka4eCcTBa.

2. 3aKOHBI peryaupoBaHusi. TUIIbI PEryIsITOPOB.

3. OcHOBHBIE OIIpENEICHMS] U TOHATHSI METPOJIOTUH.

4. [Tpunun popmuposanus npudopa. I'OCT 21.404-85.

S. W3meputenbhble npeobdpazosarenu temneparypsl (UIIT).

6. Nsmepurensubie npeobpazoBarenu nasieHus (UI11).

7. N3mepurensubie mpeoOpazoBarenu yposHs (UITY).

8. W3meputenbublie npeodpaszosarenu pacxoaa (UIIP).

0. N3mepurenbHbie IpeoOpa3oBaTesid KOHIIEHTPAIIMH BEIISCTBA.
10. DNEeKTpUYECKHUE HCTIOTHUTENbHBIC ycTpolicTBa (DY),

11. [THeBMaTHUecKkue UCTIONHUTEIbHBIE yeTpoiicTBa (ITNY).

12.  Perynupytomue oprausl (PO).

13.  Ilupomerpuueckue MWIIMBOJIBTMETPHI. IloTeHIMOMETpBl. ABTOMATUYECKUE IIIEKTPUUECKUE

MOTEHLIMOMETPBL. ABTOMAaTUYECKHUE IEKTPOHHBIE MOCTOBBIE CXEMBI U3MEPEHHUS TEPMOIIEKTPUUECKHUX
conporusienuit (TC) u T.1.

14. Jloxansuble npombliieHHble cetu (JIIIC). Tomonorust (apxurekrypa) JIIIC. AnmaparthHbie
kommoHeHThl JITIC: Kanan nepenaum panubix; CereBbie yctpoiictBa JIIIC. IIpomsbllieHHbIE ceTH
HIDKHETO ypOBHs (I10J1eBbl€ MUHBI). [IpOMBIIITIEHHBIE CETH BEPXHETO YPOBHSL.



15. Perynupyromme ycrpoiictBa. MukponpoueccopHsle BTOpUuYHbIe MpuOopsl.  HasHaueHnue
BTOPUYHBIX TPUOOPOB.

16. IIporpammupyemsie noruueckue koHTposuiepel IIJIK.  ManokaHanbHble, cpeaHee - H
MHOTOKaHaJIbHbIE€ KOHTpOJUiepbl. KOMMyHHKaIlMOHHbIE BO3MOXHOCTH KOHTposuiepoB. Kparkas
XapaKTePUCTHKA CTaHAAPTHBIX A3BIKOB IporpammupoBanus [1JIK.

17. O6mme ceenennsi o SCADA — cuctemax. OcHoBHble pyHkmn SCADA —cucrem.

18. YacToTHbIE MpeoOpa3oBaTey.

KpuTepuu onieHKH BOIIPOCOB CaMOCTOATEIbHOM

JIOTIOTHUTENTFHOE CPENCTBO KOHTPOJISA, OPraHM30BaHHOE KakK CHEIHaibHas Oecela TpEenomaBaTeNs C
0o0y4JaroIMMCsi Ha TEMbI, CBS3aHHBIC C M3Y4aeMOH IUCIMIUIMHOW, M PAacCYMTAHHOE HAa BBIICHCHHE 00beMa
3HaHUH, 00yUaIoIerocs M0 ONpPeACIICHHOMY Pa3leny, TeMe, MPooiieMe | T.I1., IS JONOTHEHUS HETIOITHOIICHHOTO
OTBETa TI0 OCHOBHOMY MaTepHuaiy Kypca JIEeKIHH.

«3a4TeHo» - OTBET 4YETKO BBICTPOCH, PacCKa3bIBAeTCs, OOBSICHSIETCS CYTh pabOThI, aBTOP
MMOHUMAET Marepual, MPEeKPACHO B HEM OPUEHTHPYETCS M OTBEUAET Ha BOIMPOCHI; MOKA3aHO BIAJCHUE
HAay4YHbIM M CIEIUAJbHBIM allllapaToM; YeTKOCTh BBIBOJIOB MO TeMe. TakuMm 00pa3oM MpaBUIIbHBIC
OTBCTBI Ha BOIIPOCHI U3 IMCPCYHA TEM CaMOCTOSITCIILHOU pa6OTbI NOMOTYT CTYACHTY B IMOJYYCHUU
XOpOIIEH OTMETKH.

«He 3auTteH0» - paccka3bIBaeTCs, HO HE OOBSICHSETCS CYTh WJIH 3a4UTHIBACTCS; MUMEIOTCS
OTAeNIbHbIE TpEACTaBlIeHUs 00 M3yyaeMOM Marepuaiie, HO Bce, ke OoJyiplas 4yacThb HE YCBOEHA,
OTBCYACT IJIOXO U HETPAMOTHO,; JOKJIAAYUK HEC MOKET OTBECTUTH Ha 6OHLH_II/IHCTBO BOIIPOCOB.

4. OueHoYHbIe cpeacTBa

4.1 Bonpocsl k 1-ii py0exHO#l aTTecTalUKN
OcHoBHbIE NpUHLUIE] yIIpaBiaeHUs. CTPYKTYpHBIE CXEMBbI IPUHLIUIIOB YIIPABICHHUS.
3axons! perynauposanus. Kinaccuduxanus ACP no npuHIuny peryinpoBaHUsL.
OcHoBHbIE MOZIENN (CTATUYECKUE U TUHAMUYECKUE XaPAKTEPUCTUKN).
[IpeobpazoBanus Jlannaca. [lepegarounsie pyHKINN.
[Ipumeps! TUIIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.
Kom6unupoBanusie ACP. [Ipumep koMOMHUPOBAHHOW CUCTEMBI PETYIUPOBAHUS.
Kackannusie ACP. CtpykrypHas cxema kackagHoud ACP.

S

[Ipumep kackagHON CUCTEMBI CTAOUIU3ALMU TEMIIEPATYPhI )KUIKOCTH Ha BBIXOJE U3

TEII000MEHHHUKa, M KOTOPOH BCIIOMOTaTeNIbHBIM KOHTYpoM siBisieTcst ACP pacxoza rperoiiero

napa.

9. TexHuyeckue CpeaCcTBa MOACUCTEM: HHPOPMAITMOHHO -BBIYHCIUTEILHON aBTOMAaTHYECKOTO H
JUCTAHIMOHHOTO  yIPABIICHUS], aBTOMATUUECKOTO PETYIUPOBAHUS, 3aLTUT U T.]I.

10. Opranuzanuu 1o pa3paboTKe U U3JaHUIO CTaHIaPTOB.

11. Ha3nauenue, npuHIUIBI TOcTpoeHus U ctpykrypa ['CI1

12. Ctpykrypa texunueckux cpeacts ['CI1. Bersu u curnasnst ['CIIT

13. YcioBHOE 0003HaYEHUE CPENICTB aBTOMATH3aIMU Ha cxeMax. [IpuHmmn ¢popMupoBaHus
npuoopa.

14. TepmosneKkTpruyecKue TepMOMETPhL. TepMOMETpPBI CONPOTUBIEHUSI. MaHOMeTpHUUeCcKue
TEPMOMETPHI.

15. Knaccudukamnus mupoMeTpoB.



16. Bunsl usmepsieMbIX JaBlieHHH. MaHOMETpbI U UX KJIaccu(uKaIus.

17. Manometpsl ¢ TpyOuaToii npyxunoil. MemOpanuble MaHOMeTpbl. CHIIb(OHHBIE MAHOMETPHI.
[IpoMbIIUIEHHBIN AAaTYUK JABICHHUS.

18. MsmeputenbHble MpeoOpa3zoBaTeau 1aBieHus. TensoMmerpuueckuii meroq. EMkocTHON MeToz.

Ooépaszey ounema K 1-it pybesxcnoi ammecmayuu

'PO3HEHCKUM 'OCYIAPCTBEHHBINM HEGTSIHOU TEXHUYECKUN VHUBEPCUTET
NM.AKAJ. M.JI. MUWUJIMOHIIIMKOBA

WVHCTUTYT SHEPreTUKH
I'pynna Cemectp
JuctumninuHa " ABTOMaTH3aIUs YHepreTudecknx ycranopok TOC u ADC "
buner x 1-oii pyOexHoii arTectanuu Ne 7

1. ITpumep KackaaHOM cUCTEMbI CTAOMIN3AIMH TEMIIEPATyPhl XKUIKOCTH Ha BBIXO/IE U3
TEII000OMEHHUKA, U KOTOPOI BCIIoMOTaTenbHBIM KOHTYpoM siisieTcss ACP pacxona rperomiero napa.
2. Kackannbeie ACP. CtpykrypHas cxema kackaanoit ACP.

ITonnucs npenonasarens

4.2 Bonpochl KO 2-ii py0e:kHOil aTTecTalMU

1. T'mppocrarmdeckuil METO U3MEPEHUS YPOBHS. [ mapocTaTuuecKkue 30HAbI A1 U3MEPEHMUS
yYpOBHS. MarHuTHbIE OTPY>KHBIE 30H]IbI ISl HEIPEPHIBHOTO U3MEPEHUS YPOBHSL.

2. Meroapl onpeaesieHns: ypoBHS M0 BPEMEHH NTPOXOKICHHUS CUTHAIA. YPOBHEMEPHI AJIs CHITYYHX

MaTepHuaoB.

[TontaBkoBBIE 1 OyIIKOBBIE CpeicTBa U3MEPEHHH ypoBHs. [lonnaBkoBbIE BBIKITIOUATEIH.

[IpeobpazoBarenu. Hopmupytromue npeobdpazosarenu. DI u 1311, YCO (ALIT u LTAIT).

VYerpoiicTBa, obecrniednBaronye padoTy JaTYMKOB BO B3PBIBOOIIACHBIX OMEIEHUSX.

AN Al

ABTOMaTHYECKUE AIEKTPUIECKUE TOTEHINOMETPBI. ABTOMAaTHYECKHE 3IEKTPOHHBIE MOCTOBBIE
CXeMbl U3MEpeHUs TepMoaiekTpuueckux conporusienuit (TC) u 1.1.

7. Wsmepenue pacxona. [lepsuunsie npeoOpa3oBarenu pacxona. Pacxogomepsl nepeMeHHOTo
nepenasja AaBjieHus. PacxomoMepsl MOCTOSHHOTO Mepenaaa AapaeHus. Taxomerpuyeckue
(TypOHMHHBIE) paCXOAOMEPHI.

8. VYnbTpa3BykoBbIe pacxoqoMepbl. Buxpessie pacxomomepsl. KopuosncoBbie pacxogoMepsbl.
DNEeKTPOMAarHUTHBIE PACXOIOMEPHI.



9. HcnonuurensHble Mexanu3Mbl. Knaccugukanus snekrpuueckux UM: (1 anekrpomarHuTHele, 2
anekTpoaBurarenbubie). lllarosele nBurarenu. J[BUrarenn MmocTOSHHOIO TOKAa. ACHHXPOHHbBIE
Y CUHXPOHHBIE JIBUTaTeIIH.

10. PVM B cucremax aBTOMAaTHKHU: AJIEKTPOMArHUTHBIE pejie, JEKTPOMAarHUTHbIE IYCKATeNu U
KOHTAKTOPbI, TEPKOHOBBIE peJie U JpYyTHE.

11. ITHeBMaTn4ecKue  WCIIOJIHUTENbHBIE  MEXaHW3MBL. [ MIpaBIMYeCKHE  UCIIOJIHUTEIbHBIC
MexaHn3Mbl. [lo3unnonepsl Ha KilanaHax.

12. Perynupyromue opransl. KoHCTpyKIMHM peryiumpyroolux OpraHOB HCIOJHUTEIBHBIX
ycTpoictB. [poccenupyronue u nozupytouue PO. PO nOTOKOB 31€KTpO3HEPTUn.

13. Amnasioroble U IIU(PPOBBIE PETYIUPYIONINE YCTPOUCTBA. 3aKOHBI PETYIUPOBAHUSI.

14. Peructpupyronmme  mpubopel.  be30ymaxkHbie  camMomucIpl.  MUKPOIPOIECCOPHBIE
MIPOrpaMMHUpPYEMBIE PETYISATOPHI.

15. HazHaueHne M XapaKTEPUCTUKU MHUKPOIpOUECCOpHbIX perynsatopoB. [N/ perymuposanue.
[II1M perynupoBanue. [IpombIlIEHHBIE PETYIATOPHI.

16. OcHoBHblE TNOHATHS 00 aBTOMATH3MPOBAHHBIX CHUCTEMax YIPABICHUS TEXHOJIOTMYECKUMU
npoueccamu (ACYTII).

17. AnnapatHas ctpykrypa koHTposuiepa. IIpomeinuiennsie I1JIK. ITporpammuoe obecneueHue
TJIK. A3pixu nporpammupoBanus I1JIK no cranmapty IEC 61131-3. XapakrepucTtuka KaHaioB
BBOJ1a/BbIBO/Ia. KOMMYHHMKAalIMOHHBIE BO3SMOKHOCTH KOHTPOJIJIEPOB.

18. OOmme cBenenus o SCADA — cucremax. OchHoBHble ¢yHkinun SCADA —cucrem.
Apxurektypa noctpoerust SCADA — cuctem. SCADA kak OTKpbITasi CUCTEMA.

O0pasen Ouitera ko 2 - i py0exKHON aTTecTalluu

[PO3HEHCKHWI TOCYIAPCTBEHHbBIN HEOGTIHON TEXHUYECKWI VHUBEPCUTET
UM.AKAJL. M.JT. MIJIJTMOHIITUKOBA

WNHCTUTYT SHEpreTUKU
I'pynna Cemectp
JucuuminHa " ABTOMaTU3anms JHepreTuyecknx ycranopok TC u A9C "
burnet ko 2-oit py0OexHoit arrectaruu Ne 4

1. [To kakuM apameTpam JI0JKHA OBITH MPEAYCMOTPEHA TEIJIOBAs 3alllMTa Ha TaporeHeparopax.
2. Kaxumu cpeicTBaMu aBTOMaTHYECKOTO PETYIIMPOBAHUS OCHAIIEH y3€J MOATOTOBKH YKHIKOTO
TOTUIHBA.

[Tonmuch nmpenonasarens

4.3 Bonpochl K 3K3aMeHy 0 JUCHUIIINHE
Aemomamuszayua snepzemuyeckux ycmanoeok TIC u AC
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OcHoBHbIE NPUHIUIE] yIpaBiaeHUs. CTPYKTYpHBIE CXEMBbI IPUHIIUIIOB YIIPABICHHUS.

3axonsl perynauposanus. Kinaccudukanus ACP o npuHIMIY peryinpoBaHHs.

OcHoOBHbIE MOZIENN (CTAaTUYECKUE U TMHAMUYECKUE XapaKTEPUCTUKN).

[Tpeo6pa3oBanus Jlamnaca. [lepenatounbie GyHKINU.

[Tpumepsl TUIOBBIX 3BeHBbEB. COEAMHEHUS 3BEHBEB.

Kom6uauposanubsie ACP. [Ipumep koMOMHHPOBAHHOM CUCTEMBI PETYITHPOBAHUS.

Kackanueie ACP. CtpykTypHas cxema kackagHoi ACP.

ITpumep KackagHOM cUCTEMbI CTAOMIN3AIMH TEMIIEPATyphl )KUIKOCTH Ha BBIXO/IE U3
TEII000OMEHHUKA, U KOTOPOil BcrioMoraTeabHbIM KOHTypoM siBisiercst ACP pacxona rperoiero
napa.

TexHuueckue cpercTpa NOACUCTEM: HH(OPMALIMOHHO -BBIYUCIINTEIBHON aBTOMAaTHYECKOTO U
JUCTAHIIMOHHOTO  YIPAaBJIEHUS, aBTOMATUYECKOTO PErYIUPOBAHUS, 3aLIUT U T.1.
Opranu3zanuu 1o pa3padoTke U U3JaHUIO CTaHIAPTOB.

Ha3znauenue, npuHuumnel nocrpoenus u crpykrypa ['CII

. Ctpykrypa texuuueckux cpeacts ['CII. Betsu u curnanst ['CIT
. YcnoBHOE 0003HaUeHUE CPECTB aBTOMATU3allMK Ha cxemax. [IpuHiun ¢popmMupoBaHus

npubopa.

TepMoniiekTpruecKue TepMOMETPBL. TepMOMETPBI CONPOTUBIEHUA. MaHOMeTpUUeCcKue
TEPMOMETPBI.

Knaccuduxkaims nupomMeTpos.

Bunbl usmMepsieMbIx naBieHuid. MaHOMETpBI U UX Ki1acCU(pUKAIIHSL.

MaHomeTpsl ¢ TpyOuaToi npyxuHoii. MemOpanubie MaHOMETpbI. CHiTb()OHHBIE MAHOMETPBI.
[IpoMbIUIEHHBIA JATYUK JTABICHHUS.

N3meputenbHble IpeoOpa3oBarenu AaineHus. Tenzomerpuueckuit meroa. EMkocTHOM MeTo.
I'mapocraTnueckuii METO U3MEPEHNUS yPOBHS. [ MapocTaTnyeckue 30H1bl 11 U3MEPEHUs
ypOBHs. MarHuTHBIE OTPYKHbBIE 30H/IbI JIUIs1 HEIPEPHIBHOTO U3MEPEHUS YPOBHS.

MeTonpb! onpeienieHHs ypOBHS 110 BPEMEHU MPOX0K/IEHUSI CUTHAJIA. YPOBHEMEPHI JUISl ChIITYYUX
MaTepHuaoB.

[ToniaBkoBBIE 1 OyiKOBBIE CpeicTBa U3MEpPEHHH ypoBHS. [lonnaBkoBbIe BBIKITIOUATEIH.
[Tpeobpazosarenu. Hopmupytromue npeobdpazosarenu. DI u 1911, YCO (ALIT n LTAIT).
YerpoiictBa, oOecrieunBaroye padboTy TaTYNKOB BO B3PbIBOOMACHBIX MOMEIICHHUSX.
ABTOMaTHYECKHE AEKTPUUECKUE TOTEHIIMOMETPbI. ABTOMaTHYECKUE AIEKTPOHHBIE MOCTOBBIE
CXeMbI U3MEpeHUs TepMoaiekTprueckux conporusienuit (TC) u T.1.

W3mepenue pacxona. [lepsuunsie npeoOpaszoBarenn pacxona. Pacxogomepsl nepeMeHHOTO
nepenaja aaBjieHHus. PacxoqoMepsl MOCTOSHHOTO Mepenaia qapieHus. TaxoMerpuyeckue
(TypOMHHBIE) PacXOIOMEPHI.

VYnbTpa3BykoBbIE pacxogoMepbl. BuxpeBsie pacxomomepsl. KopHosincoBbie pacxomoMepsbl.
ONEeKTPOMAarHuTHBIE PACXOIOMEPHI.
Hcnonuurensuble Mexanusmsbl. Kinaccudukanus snexrpudeckux UM: (1 anekrpomMarHuTHeie, 2
anekTpoaBurarenbubie). lllarosele nBurarenu. J[BUrarenn mocTOSHHOIO TOKAa. ACHHXPOHHbBIE
Y CUHXPOHHBIE JIBUTaTeIIu.
PUM B cuctemax aBTOMAaTHKH: 3JEKTPOMArHUTHBIE pelie, AJEKTPOMArHUTHbIE MyCKaTelu U
KOHTAKTOPbI, TEPKOHOBBIE peJie U JpYyTHE.
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IIHeBMaTHueCKHE  MCHOJHUTENIBHBIE  MEXaHU3Mbl. [ 'MApaBIMYECKUE  HCIIOIHUTEIILHbIE
MexaHu3Mbl. [lo3unnoHepsl Ha KilanaHax.
Perynupyromue opranbl. KoHCTpyKIMM peryiupyrolux OpraHOB HCIOJHUTENIbHBIX
ycTpoicTB. Jpoccenupyromue u gosupyromue PO. PO moTokoB 31eKTpoIHEPTHH.
AHasoroble 1 HU(POBBIE PETYIUPYIOIINE YCTPOMCTBA. 3aKOHBI PETYITHPOBAHMSL.
Peructpupyromue  npubopbsl.  be30ymaxkubie  caMmomuciibl. MUKpPOIPOIIECCOPHBIE
MIPOrpaMMHUPYEMBIE PETYIATOPBI.
Ha3naueHune M XapakTepUCTUKU MHKpPOIpoeccopHbIx perynsaropos. [IM]] perynupoBanue.
[IT1M perynupoBanue. [IpoMbIUIEHHBIE PETYIIATOPSI.
OcHOBHBIE TOHATUS 00 aBTOMATU3WPOBAHHBIX CHUCTEMax YIPABICHHUS TEXHOJIOTUYECKUMH
npoueccamu (ACYTII).
AmnmnaparHas cTpykrypa koHTposuiepa. [Ipombinennsie I1JIK. IlporpammHoe obecrneueHue
TJIK. A3pixku nporpammupoBanust [1JIK no ctanaapty IEC 61131-3. XapakrepucTrka kaHaIoB
BBO/1a/BbIBOJIa. KOMMYHMKAIIMOHHBIE BO3MOYKHOCTH KOHTPOJLIEPOB.
O6mme cBenenuss o SCADA — cucremax. OcnoBuble ¢yHkimn SCADA —cucrewm.
Apxutekrypa nocrpoenusi SCADA — cuctem. SCADA kak OTKpbITasi CUCTEMA.

Oopa3zey IK3amenayuoHno20 duirema

IT'PO3HEHCKHNM T'OCYJIAPCTBEHHbBI HE®TAHON TEXHUYECKUI YHUBEPCUTET

NM.AKAL M.J. MAJIJIMOHINWKOBA

HHCTUTYT DOHEPTETHKHU
HucuuminHa " ABTOMaTU3anms SHepreTuyecknx ycranopok TOC u A9C "
Hanpasnenue: 13.03.01 TerosHepreTuka u TeIIOTEXHUKA
Hamnpasnennocts: «TenaoBeie 371EKTPUUECKUE CTAHIIUI)
I'pynma Cemectp

Buier Ne 7

1. IIpumep KackagHOW CUCTEMBI CTAOUIU3ALMU TEMIIEPATYPhI )KUIKOCTH Ha BBIXO/IE U3
TerI000MEHHUKa, M KOTOPOH BCIIOMOTaTeNIbHBIM KOHTYpoM siBisieTcst ACP pacxoza rperoiiero napa.

2. Kackagueie ACP. CrpykrypHas cxema kackaano ACP.

[Tognuce npenogasaresns [Tonmuck 3aBeaytomero kageapoi

Ilpunoscenue 1



KOMILJIEKT 3AJAHUM JJ1S1 BBINOJTHEHUSA MTPAKTUYECKHUX PABOT

3apanue Nel. Onpenenenne opuruHaia Mo U300pakKeHHIO I 3a1aHHON 6110k — cxeMbl ACP

Lenb maHHOM pabOTHI:

L. CocTaBuTh ypaBHEHHE TIEpENATOUHON (DYHKIUH JUTS PA3IMIHBIX COSIMHEHUH OJIOK — CXeM
ACP;

2. BbInonHuTh nepexost oT M300paXkeHusl K OpUTrHHAY € CIIOIb30BAaHUEM METOa
(ITpeobpazoBanus Jlamaca)

3. [omyuuts W,,,.(p) omaoxoutypHoro ACP;

4 BbIuncnuTh KOpHU XapakTepUCTHUECKOTO ypaBHeHUs 3aMKHyTolH ACP;

5. [TocTpouTs nEpEeXOAHBIN MPOLIECC IO KaHALY PETYIUPOBAHUS.

6 BriBoas o padore.

3apanme Ne2. Ha BBIIaHHON CXE€M€ MOCTPOUTH CXEMBbI aBTOMAaTH3allMU TEMIIEpaTyp W JPYyrux
apaMeTpoB B COOTBETCTBUU C BAPHAHTOM.
[TocTpouts cxembl

1. Nunukanus u peructparus temmneparypst (TIR).

2. Wuaukanus, perucTpanus U PerylupoBaHHE TEMIIEpaTypbl C MOMOIIbIO MHEBMATHYECKOTO
peryasatopa (TIRC, nHeBMaTuka).

3. Wuaukanus ¥ perylimpoBaHue TeMIepaTypbl ¢ MOMOIIBIO MHUKPOIPOLECCOPHOTO PEryisTopa
(TIC, 5m.)

4. WHaukanus, perucTpanus, CHUTHAIM3alMs W PETyJUPOBAHUE TEMIEPATYphl C IMOMOIIbIO

noteHiomerpa (mocta) (TIRC, a11.)
3aganue Ne3. Hacrpoiika reMneparypsl amynsitopa rneun Ha TPM210

Conepxanue paboThl

a) 3y4uTh BO3BMOKHOCTH U 0COOEHHOCTH JJa00OPAaTOPHOTO KOMILJIEKCa.

0) U3yunts HazHaueHue, Texuuyeckue xapakrepuctuku [INI-perynaropa OBEH TPM210.

B) M3yunth npunuunel koupurypuposanus [11/I-perynsaropa.

r) Jloma, Ipu NOATOTOBKE K paboTe, BBITOIHUTD CIEAYIOLIEe:

- U3yYUTh OCHOBHBIE BO3MOXXHOCTH IporpaMmHoii cpensl « TPM2xx Kongurypatopy;

- COCTaBUThb IOCJEI0BaTEIbHOCTb, B KOTOpPOH OyIeT MpOBOAUTHCA KOH(UTYpUPOBAHUE
[T /I-perynsaropa.

- ocBouTh nporpammuyio cpeany «TPM2xx Koudurypartop» i1 KOHPUTrypHUpOBaHUS
[N /I-perynsaropos cepun TPM;

- ckoH(purypuposats [IN]I-perynsarop B COOTBETCTBUHU C BBIAAHHBIM 3aJJaHUEM;

- TPOBECTH OHKCIEPHUMEHTAIbHbIE HCCIEIOBAHUS 33JaHHBIX BAPHUAHTOB PEXHUMOB pabOTHI
[N /]-perynsaropa (peryaupoBaHue MO JBYXIO3UIIMOHHOMY 3akoHy wiu 1o [TH1][-3akony);

- IPOBEPUTH NIPABUIIBHOCTH BBIITOJIHEHUS IIOCTABJICHHOW 3a/1a4H;

- mpoBecTH 00pabOTKy 3KCIIEPUMEHTANIBHBIX JAaHHBIX, MOJTOTOBUTH OTYET U CIENIaTh BHIBOJBI IO
pabore.

KonTtposnbHbIe BOpOChI
1) Kakoii BbIX0Jl KOHTpOJIJIEpA HAa3bIBAETCSl CUTHAJIBHBIM U KaK 33J1aTh PEXXUM €ro paboThl?
2) 3aueM BBOAMTCSA THCTEPE3UC B PEXKHUME ABYXIIO3UIIMOHHOTO PETYIUPOBAHU?



3) B kakux enununax umepstorcsa napamerpsl [11/1-perynaropa?

4) Kak Bnusier yBenuueHue Tu Ha XxapakTep MepexoHOro nporecca?

5) Uro obecnieunBaet auddepeHimaibHas cocTapisomas? 6

) KaxoBbl 0cobeHHOCTH pabOTHI KOHTPOJUIEPA B PEXKUME «ABTOHACTPOMKa»?

7) Kak ocymectBnsercs nnuimanuzanus [ ][-perynstopa?

8) Kak sxcnieprMeHTaIbHO CHUMAIOTCS MePEXOHbIE XapaKTePUCTUKH KOHTpoIiepa’?

3aganue Ned. DiieKTpuUecKue LIETH B peNIeHHON cxeme

[{ens paboTHI.
1. Ilo3HakoMHUTECS ¢ (DYHKIMOHAJIBHBIMH CXEMaMH CHCTEM aBTOMATHYECKOTO M JMCKPETHOTO
yIIpaBJICHUSL.
2. IT03HaKOMUTBCSI ¢ YCTPOHCTBOM U INPUHIUIIOM JEHCTBUS SJEKTPUUECKHUX pelle.
3. 3yuuts anreOpy JOTHKH.

[1nan paboThL.

1. Pa3paborate u coOparh cxeMy, B KOTOpPOW MpH 3aMblkaHuM BbIKItouatens S2 pene K1, cBoum
KOHTAKTOM BKJIFOUAET WJIM BBIKJIIOYAET OOBEKT yNpaBieHus (JIaMIly WIN JBUTATEINb).

2. Pazpaborarh u HucciaenoBarb CXeMy, B KOTOPOH 3JIEKTPOJIBUTATENb JOKEH BKIIOUATHCS C IIOMOIIBIO
pelie 1 0CTaBaThCsl BO BKIIFOUEHHOM COCTOSIHUU TOCTE BBIKIIOUeHUs pene. Mcnonb3oBath Tymoiep S2,
pene K1, K2 u nBurarens.

3. Onucath npuHLIMT JeHCTBUS Pa3paOOTaHHBIX CXEM.

4. IlpeacraBbTe (QyHKIMOHATBHYIO CXEMY, BBIICIUB B HEH 1IETh

YIOPABISAIOLIETO TOKA M YIPABISAIOIUN KOHTYP.

5. CocTaBUTh JIOTMUECKHE YPABHEHMSI, OIMCHIBAIOIINE pa3pabOTaHHBIE CXEMBI.

3aganue NeS. M3ydeHue TeXHHMUECKHX XapaKTEPUCTHK U OCHOB KOH(QHUTYpHUPOBAaHUSA TaXxOMeTpa
OBEH TXO01

Conepxanne pabOThI

a) M3yunTh BO3MOXHOCTH U OCOOEHHOCTH JIAOOPATOPHOI'O KOMILIEKCA.

0) W3yunTth Ha3HauYeHUeE, TEXHUUECcKue Xxapakrepuctuku Taxomerpa OBEH TXO01.

B) M3y4nuTh NpUHIMITEI KOHQUTYPUPOBAHUS TAXOMETpA.

r) Jloma, mpu mnoarotoBke K paboTe, COCTaBUTh IOCIIENOBATENBHOCTh, B KOTOpOl Oyner
IIPOBOAMUTHCS KOHPUTYpUPOBAHUE TaXOMETpa.

n) Ha crenne:

- TIPOWTH TECTUPOBaHUE MO (PYHKIHMOHAIBHBIM BO3MOXKHOCTSAM, PEXUMaM pabOThl U MPUHLUIIAM
koH(urypuposanus taxomerpa OBEH TXO01;

- CKOH(UTYpUPOBaTh TAXOMETP B COOTBETCTBHUHM C BBIJJAHHBIM 33JJaHHEM;

- TPOBECTH OJKCIIEPHMEHTAJIbHBIE MCCIEIOBAHUS 33/JIaHHBIX BAPHMAHTOB PEXHUMOB pabOTHI
TaXxOMeTpa;

- IPOBEPUTH MPABUILHOCTDH BHIIIOJHEHUS IOCTABICHHON 3a]1a4y;

- TIpoBeCTU 00Pa0OTKY 3KCIEPUMEHTAIBHBIX JAaHHBIX, TOATOTOBUTH OTYET U CHENIaTh BBIBOJBI IO
paborte.

Pabora nomkHa comepkarh:

a) 1eyib padoThI;

0) Tabnmuiy mapaMeTpoB, KOH(QUTYPHUPOBAHHE KOTOPHIX TpeOyeTcsl I  BBIOJHEHUS
J1abopaTOpHOM pabOTHI;



B) CXEMy NOAKIIOUYEHHUS JUISI TPOBEIEHHUS MPOBEPKH MPABUIBHOCTH (DYHKIIMOHUPOBAHUS
TaxoMeTpa

I') SKCTIEPUMEHTAJIbHBIE PE3YJIbTAThl BHINOIHEHHS J1a00paTOpHON pabOTHI;

1) BBIBOJIBI 110 padoTe.

KoHTponbHBIE BOITPOCHI

1) Kakue QyHKIIMM MOXKET BBIITOIHATH TAXOMETpP B CUCTEME aBTOMATHU3aLUuu?

2) Kakue TuIbl BBIXOJIOB €CTh Y TaxoMeTpa?

3) KakoBpl mpuHUUIBI  (QOPMHUPOBAHHUS  BBIXOAHOTO curHama Il-perymasitopa  (TuUIbI
peryaupoBaHus)?

4) KakoBbI TUIIBI JIOTUKH IIPU pabOTe BBIXOJA B KaueCcTBE KoMIaparopa?

5) KakoBbl ocoOeHHOCTH PabOTHI TAXOMETpa B PEKUME peructparopa?

6) KakoBbl 0cOOEHHOCTH pabOTHI TAXOMETpA B PEKUME CUETUMKA HAPaOOTKU?

7) Kak sxcniepMMeHTaJIbHO CHUMAIOTCSl CTAaTUYECKHUE XapaKTEPUCTUKU?

8) Kak npou3BoauTcs MHULIMAIA3AIUS TaxoMeTpa?

3aganume Ne8. l3yueHne TEXHHYECKHMX XapaKTEPUCTUK M OCHOB IPOrpaMMHUPOBaHUS
MIPOMBIIIUIEHHOTO JIOTUYECKOTO KoHTposuepa S7-1200

Coneprxanue paboThI

1) W3yuurs HazHaueHue, TexHuueckue xapakrepuctuku [IJIK SIEMENS S7-1200, ocHoBHBIE
Y3716l ¥ BO3MOXKHOCTH J1a00paTOPHOTO CTEHIA.

2) 3yunth cucteMy KOMaHJ U IpUHLUIIEI porpammupoBanus [1JIK.

3) Joma npu moAroroBke K paboTe: - BBINOJHUTH CHHTE3 CHCTEMbI aBTOMATH3allMU COIJIACHO
BBIJIAHHOTO BapUaHTa 3aa4M; - COCTaBUTh IIPOrpaMMy AJIsl BBOJIa B KOHTPOJLIEP.

4) Ha crenne:

- IIPOWTH TECTUPOBAHME 10 CHCTEME KOMaH/ U puHLUIYy nporpammuposanus Ha [IJIK SIEMENS
S7-1200;

- 0CBOMTH rpaduueckyto cpeny nporpammuoro odecneuenust SIMATIC TIA PORTAL;

- CKOH(UTYpUPOBATh 000PYIOBAHNE;

- HaOpaTb Ha KOMIIBIOTEPE HOATOTOBJIEHHYIO IMpOrpaMMy, OTKOMIWJIMPOBaTb €€ U BBECTU B
KOHTPOJLIEP.

Y0enutbes B paBUIIBHOCTU padOThI IPOTPAMMBI.

Pabora nomkHa copepkaTh:

a) HauMEHOBAHUE U 1IeJTh pa0OTHI;

0) ycioBuUs 331a41 IO BApUAHTY, IPUHATHIE 0003HAYEHUS IEPEMEHHBIX, JOTHUECKUE PYHKIUH JUIs
BBIXOJHBIX M TPOMEXKYTOYHBIX TIEPEMEHHBIX, MpPH HEOOXOMUMOCTH IMKIOTPaMMy pabOThI
000pyIOBaHUS;

B) JIoTHYECKHEe (QYHKIIMH B aJjpecax MporpaMMHpPyEeMOro KOHTPOJUIEpa;

I') IPOrpaMMy JJIsl peajin3allii CUCTEMBI YIIPaBJICHUS;

1) METOAMKY OSKCIEPUMEHTAIBFHOW TPOBEPKH (DYHKIIMOHHPOBAHUS PEANN30BAHHON CHUCTEMBI
YIIpaBJIEHUS U PE3YJIBTAThI IPOBEPKY;

€) BBIBOJIBI 11O paboTe.

KoHTponbHBIE BOITPOCHI

1. Yto o3HauaeT TepMUH «KOHPUTYPUPOBAHHUE KOHTPOILIEpa»?

2. UTo 03Ha4YaeT TEPMUH «3aKa3HOW HOMEp MOyl KOHTPOJLIEpa», TIE U KaK OH UCIIOJIb3yeTCs?

3. Yto Takoe TabiuIla CUMBOJIOB U KaK OHa MCIOJIb3YETCsl IPU MPOrpaMMUPOBAHUN KOHTpoJuiepa?
4. Moxuo mu B SIMATIC S7-1200 peanuzoBath Taiimep ¢ ycraBkod Bpemenu 0,07 c?



5. Ilpu KaKuX yCJIOBHUSX HA BBIXOJE CUETUMKOB KOHTpoiuiepa hopmupyercst curtai «0» u CurHai
«1»?

6. Kak CHATh XapaKTepUCTUKY BXOJI-BBIXOJ] AHAJOIOBOIO KaHajia BBoza?

7. Uto o3HauaeT co3nanue GyHkuuoHansHoro 6noka (FB) npu nporpamMmmupoBanun KoHTposuiepa?

8. Uto o3HauaeT co3znanue u otkpbiTHe pyHkuuu (FC) npu nporpaMmmupoBaHuM KOHTposiepa?

KOMILIEKT 3AJIAHUAM 1151 BBINIOJTHEHUSA JTABOPATOPHBIX PABOT

3ananmne Ne 1. PazoMKkHyTOE M 3aMKHYTO€e yIpaBJieHHe

Lenv pabomeoi.

O3HAaKOMHUTHCSI C PUHIIATIOM JACHCTBHUS CUCTEM aBToMaruueckoro ynpasienus (CAY)
PA3OMKHYTOT'O U 3aMKHYTOI'O THIIA.

IInan pabomor.

1. Pa3pabotarh cxemy, B KOTOPOM aHAJIOTOBBIM CHTHAJ JaTYMKa TeMIIepaTyphl peodpasyeTcs B
CUTHaJI, KOTOPBIA MpHU JTOMYCTUMBIX 3HAUEHUSX TEMIEpaTyphl UMeeT 3HadeHue 0, a mpu MpeBbIIICHUN
TeMreparypsl 3HaueHue “1” (puc. 9.3.).

2. JlonmoaHUTH CXeMy TakuM o00pa3oMm, 4YTOObI HarpeB aBTOMAaTUYECKH OTKIIIOYAJICS WU
YMEHBIIAJICS TIPH JOCTIKEHUH BEpXHEW MpeaenbHON Temieparypbl. OOpaTHYIO CBSI3b OCYIIECTBUTH C
nomoibio Tpanzucropa VT1, mubo ¢ momompio pene K2 (puc. 9.4.).

3. HpeﬂCTaBI/ITB CXEMY IIOTOKa CUTHAJIOB B obonx ClIyJasx.

JU1 yCKOpEeHHUs TPOTEKAOIIUX [TPOLIECCOB B CXEME PEKOMEHYETCsl HarpeBaTeabHblil 1eMeHT EK
BKJIFOYATh MUHYS pe3uctop R1.

MeTtonuuecKkue yKasaHHU s 0 BHIIOJHEHHUIO JIA0OPAaTOPHBIX paboT Ha cTeHae - «OCHOBBI
aBTOMAaTU3aALAN».

3aganue Ne2. UzyueHnne cnoco00B CONpsizKeHUsI AaHAJIOTOBBIX CUTHAJIOB HAa 0a3e npeodpa3oBares
HIIT-1

B naGoparopumu:

- MPOWTHU TECTUPOBAHUE MO (PYHKIIMOHAIHHBIM BO3MOXKHOCTSIM, IMPUHIIUIIAM KOH(QUTYPUPOBAHUS H
pexxumam paboTel ipeodpazosarens Temmneparypsl OBEH HIIT- 1;

- ocBouTh nporpammuyto cpeny «Konduryparop HII01» nns kondurypupoBanus nmpeoOpa3zoBaTesis
HIIT-1;

- CKOH(UTYpHUPOBATh IPEOOpPa30BaTelb B COOTBETCTBUH C BBIAAHHBIM 3aJJaHHEM;

- TPOBECTH SKCIEPHUMEHTANbHBIE MCCIEAOBAaHUS 3aJaHHBIX BapHAHTOB PEKHUMOB PabOTHI
npeoOpaszoBateis, IPOBEPUTH MPABUIBHOCTH BBIMOJIHEHUS TOCTABICHHOM 3a/1a4H;

- IOATOTOBUTH OTYET U CJIeNIaTh BBIBOKI 1O padoTe.



Otuer noKEH coaepxkKarb:

a) 11eJTb paboThI;
0) napaMeTpbl KOH(QUTYpaluu mpeodpazoBarTeIs TEMIIEPaTyphbl;
B) VIPABISAONIYI0 TPOrpaMMy Ui TPOTPaMMHUPYEMOTO pelle, pPeaju3yIonlyo o0paboTKy

aHaJIOTOBOTO CHTHAJIA;
T) BBIBOJIBI IO padoTe.

KOHTpOJ'IBHbIe BOIIPOCHI

1. Kakosa paspsanocts ALIIT HIIT-1 npu pabote ¢ Tepmonapamu?

2 KakoBpl IpenMyLiecTBa UCII0JIb30BaHUs BEIXOAHOTO curHania 4..20 MA?

3. Kak ocymectBnsieTcst KoHGUTYpUpOBaHUE aHATIOTOBOTO BXoa peie [TP114?
4 Kak ocymectBnsieTcss npoBepka NpaBUIbHOCTH PaOOTHI CUCTEMBI?

3aganue Ne3. YnpasieHue Ha OCHOBE TEMIIEPATYPHOI 3aBHCHMOCTH

Ha na6opatoprom ctene «OCHOBBI aBTOMATU3AL[MM» BBIIOJIHUTH CIIEAYIOILYI0 paboTy:
1. W3yuuth NpUHLIUN JEHCTBUS CUCTEMBI aBTOMATHUECKOTO YIIPABICHUS ABUraTeIeM
IIOCTOSIHHOTO TOKA HAa OCHOBE TEMIIEPAaTYPHON 3aBUCUMOCTH.
2. CocraButb cTpykTypHyto cxemy CAP nBurarens.

[1nan paboThLI.

a) Pa3paborare cxemy, B KOTOPOM MPpH MPEBBIILICHUH MPEAEIbHON TeMIIepaTypbl BHIKIIOYAETCS
HarpeBaTesbHbIN 3JIEMEHT W BKJIFOUaeTcs deKTpoasurarens (puc. 10.1.).

0) OmnpenenuTh OTAENbHbBIE JIEMEHTHI YCTPOUCTBA, UX (DYHKIIMOHATILHOE Ha3HAYEHHUE U OOBEKTHI
yIpaBICHHUS.

B) NU3006pa3uts cTpykrypHyto cxemy CAY.
I') Onpenenuth npu KaKuX yCIOBUAX JIEKTPOABHUraTeIb HAXOAUTCS BO BKIIFOYUEHHOM COCTOSTHUH.
1) CMOHTHpPOBATh CXEMY M POBEPUTH MPABUIBHOCTD BaIIMX

BBIBOJIOB.

e) [IpeacraButh 000CHOBaHHE HEOOXOIUMOCTH TEMIIEPATYPHO-3aBUCUMOTO BKJIFOUEHHSI CTAHKOB,
puOOpoB U ycTaHOBOK. Kakoil KOHKpETHBIN MPOIecC MOXKET OBITH CMOACIUPOBAH B XO/I€
BBITIOJTHEHMSI OIIBITA.

MeTonuuecKkHue yKas3saHH s 10 BEIIOJTHEHUIO JTa00opaTopHBIX padoT Ha cTreHae - «OCHOBBI
aBTOMATU3ALUNY.

3ananue Ne4d. AHAJI0roBOE M3MEpPeHHE TeMIIEPATYpPhbl M yIJia

Lenv pabomei.
N3y4anuth METOABI U3MEPEHHS AaHAJIOTOBBIX CUTHAJIOB TIPY TTOMOIIIH OTICPAITMOHHBIX YCHITUTENCH.

Inan pabomur.
1. Pa3paboraiite 1 cobepuTe cxeMy sl aHAJIOTOBOTO U3MEPEHHS TEMIIepaTyphl Ha OCHOBE
TEPMOPE3UCTOPA U NHBEPTUPYIOILETO ONEepalMOHHOr0 ycriurens (puc. 18.1).



2. Onpenenurte pa3iavyuHble 3HAYEHMsI TOTEHIIMANIA, TOCTYTAIOIIEro OT AaT4yuka yra J1V.

3. CpaBHHUTE HOCHTEIH HH(POpPMAIMK ¥ HWH(POPMALMOHHBIE NapaMeTphl, a TAaKKe BHJl CHUTHAJIOB,
MOCTYMAIONMX OT HM3MEPHUTEIBHBIX YCTpoWcTB. OTOOpa3uTe pe3ysibTaThl MPOJETaHHONH paboThl B
COOTBETCTBYIOIIEH TaOJIHIIE.

4. BeiBojiwI 110 paborTe.

MeTtonuueckue yKa3aHH s 0 BHIIOJHEHHUIO JIA0OPAaTOPHBIX paboT

Ha CTCHAC - «OcHOBEI aBTOMAaTu3alumn,).

3aganue NeS. Hacrtpoiika m nporpamMupoBanne npeodpasosaress yactorsl [IYB101

B naGoparopumu:

- TPOWTH TECTHUPOBAHHWE MO (PYHKIIMOHAIBLHBIM BO3MOXKHOCTSIM, PEXKUMaM pabOThl M OCHOBaM
HacTpoiiku peodpasosarens yacrorel OBEH ITUB101;

- HaCTPOUTh IPe0Opa30BaTEb YaCTOThI B COOTBETCTBUH C BBbIJIAHHBIM 3a/IlaHUEM;

- coOpaTh CXeMy, UCIIOJIb3Ysl HMUTATOP IYJIBTa Olleparopa WK Apyroe 000py1oBaHUE;

- IPOBEPUTH MPABUILHOCTH BBIITOJHEHUS OCTABICHHON 3a/1auu;

- IOATOTOBUTH OTYET U CJIeNIaTh BBIBOJBI 11O padoTe.

[Topsinok BeInonHEHHS 1a00paTOPHON PaOOTHI.

B cootBeTcTBHUM ¢ 3a7aHMEM, HOJTYYEHHBIM OT IpPENoAaBaTesisi, HEOOXOIUMO BBIOJHHUTD CIEIYIOIINE
JEUCTBHUSA:

1) cBectn B Tabnuily Bce KOH(PHUTypUpyEMbIE TTapaMeTphl ¢ TPeOyeMbIMH 3HAYCHUSIMHU U pa3paboTaTh
(GYHKIIMOHAIBHYIO CXEMY MOAKIIOYEHUS;

2) ckoH(purypupoBaTh npeoOpa3oBareib YaCTOThl Ha 3aJlaHHBIA PEeKUM pabOThl C YIpaBJIEHHWEM OT
KHOTIOYHOW MaHEeJN UM BHEIIHUX TyMOJIEpOB;

3) mepeBecTu npeodpa3zoBaTelib YaCTOTHI B pabounii pexxuM. OCyIecTBUTh MPOOHBIN MMyCK CUCTEMBI U
OIpoOOBaTh ynpaBlieHUE OT KHOMIOYHOW MaHeI! U BHEIIHUX TyMOJIEepOB;

4) TpoBepuUTh NPABUIBHOCTH (YHKIMOHHPOBAHHUS TMpeoOpa3oBareist YacTOThl (COOTBETCTBHUE
3aJJaHHOMY pexxuMy). HaGmronaTs 3a ero napaMerpamu.

BapuanTel 3amanuit
[Ipu moarotoBke Kk maboparopHOW padOTe CTYIEHT IOMKEH B COOTBETCTBHH C TalOll. 3aJaHus
MIperoiaBaTesis BHIOpaTh CBOW BapHaHT.

OTuét no padote AOIKEH COACPIKATh:

a) 1eb padoThI;

0) mocen0BaTeNbHOCTh HACTPOUKH IpeoOpa3oBaTess YacTOThI,
B) METOAUKY IKCIIEPUMEHTAIbHON IpoBepKHU padotsl [1Y;

I') BBIBOJIBI 10 padoTe.

3aganue Ne 6. Hacrpoiika n kondpurypuposanune IIU/ peryastopa OBEH TPM210.

Ha naGopatopuom crene:



- TNPOWTH TECTHPOBaHUE MO (DYHKIHMOHAIBHBIM BO3MOXKHOCTSM, PEKMMaM paboOThl M MPHUHLUIAM
koHpurypuposanus [N I-perynsropa OBEH TPM210;

- ocBouTh mnporpamMmHyl0 cpeny «TPM2xx Koudwuryparop» ansi KOHPHUTYpHUPOBAHHUS
[N /I-perymaropos cepun TPM;

- crkoH(purypuposats [T JI-peryiasTop B COOTBETCTBUY C BBIJIAHHBIM 33/ IaHHEM;

- TPOBECTH DOKCIEPUMEHTAIbHBIE HCCIEOBaHMS 3aJlaHHBIX BapUaHTOB pEXHUMOB pPabOTHI
[TU]]-perynsaropa (peryaupoBaHue MO JBYXITO3UIIMOHHOMY 3akoHy niu o [TH1][-3akony);

- IPOBEPUTH NPABUIBHOCTH BBITIOJHEHUS ITOCTABICHHOM 33/1a4H;

- mpoBecTd 00pabOTKY 3KCIEPUMEHTAIBHBIX JaHHBIX, MOJTOTOBUTH OTUET W CHENaTh BBIBOJBI IO
pa0ore.

OT4eT NOJDKEH coepkKarh:

a) 1esb paboThI;

0) ycioBHMsS TIOCTAaBIEHHOM 3aJauyd MO BapHaHTy JBYXIO3UIIMOHHOTO pEryasTopa, Tabauiy
SKCIIEPUMEHTAJIBHBIX JITAaHHBIX, XapaKTEPUCTUKY IMEPEXOJHOI0 Mpolecca U OLEHKY IOJyYEeHHBIX
nokaszateneil paboThl TEMIIEPaTypHOTO KOHTPOILIEpa;

B) T0 e, Ho /s [T /]-perynsaTopa;

T') BEIBOJIBI IO paboTe.

KoHTponbHBIE BOIIPOCHI
1) Kak Bnusier yBenuuenune Tu Ha XapakTep IEpEexXoqHOro mporecca?
5) Uro obecnieunBaet auddepeHnnanbHas coCTaBIISIONas?
6) KakoBbl 0coOO€HHOCTH PabOThI KOHTPOJIIEPA B peKUME «ABTOHACTPOHKa»?
8) Kak skcnieprMeHTaIbHO CHUMAIOTCS TIEPEeXOIHbIE XapaKTEPUCTUKH KOHTpoIIepa’?

3ananue Ne 7. U3yuenue unrepdeiicon IIJIK 150 OBEH RS-232, Ethernet aasi cBsizu ¢
NePCOHAIbLHBIM KOMIIBIOTEPOM

[ens paGoTHI:
Nzyuenne Buemnux nuatepdeiicos IJIK 150 OBEH st BBona-BeiBoa MH(DOpMAIIUN

[Tnan paGoTsl

1) IIpoiTH HHCTPYKTAX IO TEXHUKE O€30IaCHOCTH y JabOopaHTa WM MPEroaBaTeis;

2) OTBeTUTH Ha BOIPOCHI IO TEOPUU PAOOTHI;

3) CoOpatb cxemy unrepdeiica RS-232 u npoBepuTh NpaBUIbHOCTh COEIUHEHHUH B IPUCYTCTBUN
na0opaHTa WM MPErnoaBaTeis;

4) Tlonarp HampspKEHUE HA CTEH U POBEPUTH pab0TOCIIOCOOHOCTD CBSI3U B CIIEYIOIIEM
MOpSAIKE:

— ycranoBuTh CoDeSys na I1K ¢ npunoxeHHoro amcka;

— Hactpouth cpeny Ha [IJIK 150 nannoit monudukarmu;

— CO3JaTh NPOCTYIO IPOrpaMMy JUIsl IPOBEPKH CBS3H;



5)
6)

HacTpouTh UHTEpPeiic RS-232 no npuBeseHHOMY BhIIIIE OMUCAHUIO;

3aIlyCTUTH IPOrpaMMy H CICTUTH 3a €€ BBHITIOJTHEHUEM (CO3aHHas TporpamMma OyzieT paboTars,
€CJIM UHTepQeiic KOPPEKTHO HACTPOEH;

[ToBTopuTk HacTpoiiky [1JIK 150 nns BapuanTa cBsa3u uepes Ethernet.

Ilocnne okoHUaHMS paGOTBI caciarb OTUYET 11O (bopMe, HpeHHO)KCHHOﬁ mpenoaaBaTcjICM.



Ilpunoscenue 2
5. KoHTpoJIbHO-M3MepHuTeIbHbIe MATEPUAJIBI K IMCUMILINHE
«Aemomamu3zuposannvie cucmemol ynpagieHus XUMuUKo-mexnHo102uiecKumMu npoyeccamu»

buieTsl K 3K3aMeHy

IT'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHOW TEXHUYECKWIA YHUBEPCUTET
NM.AKAJL. M.JI. MWJIMOHIHUKOBA

HUHCTUTYT DOHEPI'ETUKHN

Juciumiuza " ABToMaTrusanus 3HepreTudueckux ycranopok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTrka u TEMIOTEXHUKA
HanpasnenHocth: «TenaoBble IEKTPUUECKUE CTAHIIUI»

['pynna Cemectp

Bbuier Ne 1
1. OcHoBHBIE MOJIENIN (CTATUYECKNE U TMHAMUYECKUE XapaKTEPUCTUKN).

2. Ha3nadyeHnue u xapakTepUCTUKA MUKpONpOIeCcCOpHBIX perynsaropoB. [T1]] perynuposanue. [HNUM
perynupoBaHue. [IpoMBIIIEHHBIE PETYIATOPSI.

[Toanuce npenonasarens [Tonmuce 3aBemytromero kadeapoi

T'PO3HEHCKWI T'OCYIAPCTBEHHBIN HEGTAHON TEXHUYECKWI YHUBEPCUTET
NMM.AKAJL. M.JI. MAJIJIMOHIIINKOBA

HHCTUTYT DOHEPTETUKH

Hucuunnuna " ABromaru3auus sHepreruueckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TermmosHepreTuka v TeIIOTEXHUKA
Hamnpasnennocts: «TeraoBbie 371€KTPUUECKUE CTAHIIMID)

I'pynna Cemectp

Bujer Ne 2
1. IIpuMepsl TUIOBBIX 3BeHbEB. COECAMHEHUS 3BEHBEB.

2. ManoMmeTpsl ¢ TpyOuaToli pykuHoi. MeMOpaHHbie MaHOMETPhI. CHITE(OHHBIE MAaHOMETPHI.
[IpoMBbINIEHHBIN AaTYUK JaBICHUS.

[Mognucek mpenonasarens [Moanuce 3aBenyromero kadempoit

T'POSHEHCKHWI TOCYIAPCTBEHHBIN HE®TAHON TEXHUYECKUI YHUBEPCUTET
UM.AKAJ. M.Jl. MWIJIMOHIIIMKOBA

HHCTUTYT DHEPT'ETUKHU

Jucuumnnuza " ABromMaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "



Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HampaBneHHOCTB: «TernaoBble 3NEKTPUYECKHAE CTAHIINI)
I'pynna Cemectp

Bbujer Ne 3
1. YibTpa3ByKOBBIC pacxomoMephl. Buxpessie pacxomomepbl. KoproimcoBbie pacxomoMephl.
DNEKTPOMArHUTHBIE PACXOIOMEPHI.

2. [Ipumep KackagHOM CUCTEMBI CTAOMIN3AINY TEMIIEPATYPhI KUIAKOCTH Ha BBIXOJIE U3
TEITI000MEHHHKA, U KOTOPOU BCTIOMOTaTelIbHBIM KOHTYpoM siBiisieTcst ACP pacxoza rperoiero napa.

[Moamuck mpemonaBarens [Toamucs 3aBenyromero kadempoit

T'POBHEHCKUU 'OCYJIAPCTBEHHbBIM HE®TIHOU TEXHUYECKU YHUBEPCUTET

NMM.AKAJ. M.JJ. MWIJIMOHINWKOBA

HHCTUTYT DHEPT'ETUKHU

Hucuunnuza " ABromaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HampaBineHHOCTB: «TernaoBbIe AMEKTPUIECKUE CTAHITHID

I'pynna Cemectp

Bujer Ne 4

1. AnmaparHas ctpyktypa koHTposepa. [lpomsinuiennsie [IJIK. Ilporpammuoe obecnieuenue [1TJIK.
A3pixu nporpammuposanus [1JIK no cranpapry IEC 61131-3. XapakrepucTruka KaHajaoB
BBO/1a/BbIBOJIa. KOMMYHUKaIIMOHHBIE BO3MOKHOCTH KOHTPOJLIEPOB.

2. VIamepuTtenbHbIe TpeoOpa3oBaTey aBleHus. TeH30MeTpHuUeCKUid MeTol. EMKOCTHOM MeTo/I.

[oamuce 3aBenyromero kadempoit

HO,I[HI/ICI) npenoaaBaTeist

I'POBHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKUI YHUBEPCUTET
NM.AKAJI. M.JI. MIWIJIAOHIIIMKOBA

HHCTUTYT DHEPI'ETUKHU

Jucuumnnuza " ABTromMaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTrka u TEMIOTEXHUKA
HampaBineHHOCTB: «TemaoBbIe AMEKTPUIECKUE CTAHITHI

['pynna Cemectp

Bbuser Ne 5§
1. TepmonnekTpuyecKkue TepMOMETPHI. TepMOMETpBbI CONTPOTUBIEHUA. MaHOMETpUYECKUE
TEPMOMETPBIL.

2. Haznauenue, npuHuumel noctpoenus u crpykrypa ['CII

[Tonmuce 3aBemytromero kadeapoi

[Toanuck npenonasarens




IT'PO3BHEHCKHIA TOCYJIAPCTBEHHbBIN HEOTIHON TEXHUYECKU YHUBEPCUTET
UM.AKAJI. M.JI. MUJIJTMOHIIIUKOBA

HHCTUTYT DOHEPT'ETUKHU

HucturnnuHa " ABTOMaTH3aus SHepreTudeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTrka u TEMIOTEXHUKA
HampaBnenHocTs: «TennoBele 21EKTPUUECKAE CTAHIIA)

I'pynna Cemectp

Buaer Ne 6
1. ManoMeTpsl ¢ TpyOuaToi npyxuHoi. MemOpaHHbie MaHOMETPBI. CHITE()OHHBIE MAaHOMETPHI.
[IpoMbIlIEHHBINA JATYUK JABICHHUS.

2. O6umwe cBenenust o SCADA — cucremax. OcHoBuble pynkimuu SCADA —cucreM. ApXUTEKTypa
noctpoeHusi SCADA — cucteM. SCADA Kkak OTKpbITasi cUCTEMA.

[Toamucs 3aBenyromero kadempoit

[Toanuce npenonaparens

IT'POSHEHCKHWI TOCYIAPCTBEHHBIN HE®TAHONW TEXHUYECKWI YHUBEPCUTET
NM.AKAJI. M.JI. MIWIJAOHIIIMKOBA

HHCTUTYT DHEPT'ETUKHU

Jucuunnuna " ABromaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HanpaenenHocts: «TerioBblie 31eKTpUYECKUE CTAHIUI)

I'pynna Cemectp

Bbuuer Ne 7

1. Kimaccudukanusi mupoMeTpoB.

2. O6mue cBenenust 0 SCADA — cucremax. OcnoBHble GpyHkiuu SCADA —cuctem. ApxuTekrypa
noctpoeHuss SCADA — cucreM. SCADA Kkak OTKpbITasi CUCTEMA.

[Moanuck 3aBeayromero kadeapoi

[Toanuce npenonasarens

T'PO3ZHEHCKWI T'OCYIAPCTBEHHBIN HE®TAHON TEXHUYECKWI YHUBEPCUTET
NM.AKAJL. M.JJ. MWIJIMOHIIIUKOBA

NHCTUTYT DOHEPTETUKHU

Hucuurnnuna " ABromMaru3auus sHeprerudeckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TerosHepreTuka v TeIIOTEXHUKA
Hamnpasnennocts: «TeraoBbie 31€KTPUUECKUE CTAHIIUI)

I'pynna Cemectp

Bujer Ne 8
1. KomGunupoBanusie ACP. [Ipumep koMOMHUPOBAHHOM CUCTEMBI PETYIUPOBAHUS.

2. Buzpl u3mepsieMbIX JaBieHH. MaHOMETpBI M UX KJIacCH(pUKaLuUs.



[Moanuck 3aBeayromero kadeapoit

HO,Z[HI/ICI: npernoaaBareis

IT'PO3BHEHCKHNW T'OCYJIAPCTBEHHbBI HE®TAHONW TEXHUYECKWIL YHUBEPCUTET
HUM.AKAJL. M.J. MWIJIMOHIIIUKOBA

HHCTHUTYT OHEPIETUKH

Juciunimza " ABToMaTru3anus 3HepreTuueckux ycranopok TOC u ADC "
Hampasnenue: 13.03.01 TennosHepreTrika u TEIUIOTEXHUKA
HanpasnenHocts: «TenoBble IEKTPUUECKUE CTAHIUI»

I'pymma Cemectp

Bujer Ne 9

1. O6mue cenenus o SCADA — cucremax. OcHoBuble pyHkinu SCADA —cuctemM. ApXUTEKTypa
noctpoenusi SCADA — cucreM. SCADA Kkak OTKpbITasi CUCTEMA.

2. [Ipeo6paszoBanus Jlamnaca. [lepenarounsie GyHKIMH.

[Moanuck 3aBeayromero kadeapoit

HOI[HI/ICL npernoaaBareis

I'PO3SHEHCKHI 'OCYJIAPCTBEHHBIN HE®TSIHON TEXHUYECKUM YHUBEPCUTET
UM.AKAJI. M.JI. MWIJIUOHIINUKOBA

HHCTUTYT DOHEPTETUKH

Juciuniuza " ABToMaru3anus 3HepreTuueckux ycranopok TOC u ADC "
Hampasnenue: 13.03.01 TennosHepreTrika u TEIUIOTEXHHUKA
Hanpasnennocts: «TenoBble IEKTPUUECKUE CTAHIUI

['pynna Cemectp

Buier Ne 10

1. TexHnueckue CpeacTBa NOACHUCTEM: I/IHq)OpMaI_II/IOHHO -BBIYMCIIMTEIILHOM aBTOMaTHYECKOTO U
AUCTAHIMOHHOI'O YIIPABJIICHUS, aBTOMATUYCCKOT'O PECryJInpOBaHus, 3allUT U T./.

2. [Ipumep KackagHOM CUCTEMBI CTAOMIN3ALIUN TEMIIEPATYPhl KUIKOCTH Ha BBIXOJE U3
TEII00OMEHHUKA, U KOTOPOIl BcrioMoraTenbHbIM KOHTYpoM siisieTcss ACP pacxona rperoiero napa.

[Tonmuck 3aBemyromero kadeapoit

[Toanuce npenonasarens

T'POSHEHCKHWI TOCYIAPCTBEHHBIN HE®TAHON TEXHUYECKNI YHUBEPCUTET
UM.AKAJI, M.JI. MUJIJTAOHIIIMKOBA

HHCTUTYT DOHEPT'ETUKHU

Jucuumnnuza " ABromaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTrka u TEMIOTEXHUKA



Hamnpasnennocts: «TennoBele 21€KTPUYECKUE CTAHLIM)
I'pymma Cemectp

Bujer Ne 11
1. KomGunupoBanusie ACP. [Ipumep koMOMHUPOBAHHOM CUCTEMBI PETYIUPOBAHUS.

2. AnanoroBble U IIU(PPOBBIE PETYIUPYIOLINE YCTPOUCTBA. 3aKOHbI PETyIMPOBAHUSI.

[Tonmuck 3aBemytromero kadeapoi

[Toanuce npenonasarens

IT'PO3HEHCKHIA TOCYJIAPCTBEHHbBIN HEOTIHON TEXHUYECKU YHUBEPCUTET
UM.AKAJI. M.JI. MUJIJTMOHIIIUKOBA

NHCTUTYT DHEPT'ETUKHU

Jucuunnuna " ABromMaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HamnpaBnenHocTs: «TennoBeie 21€eKTPUUYECKUE CTAHIIA)

I'pynna Cemectp

Bujer Ne 12

1. UcionauTensHble MexaHn3Mbl. Kinaccugukanms snekrpuueckux UM: (1 snekrpomarHuTHeIe, 2
anekTponBurarensHsie). lllarossie nBurarenu. J[Burarenu nocTosHHOTO Toka. ACUHXPOHHBIE U
CUHXPOHHBIE IBUTATEIIN.

2. Ha3zHaueHne 1 XapakTEpUCTUKN MUKPOIIPOLECCOPHBIX perynsatopos. [T/ perynuposanune. IIHUM
perynupoBaHue. [IpoMBIIUIEHHBIE PETYIATOPSI.

[Moanuck 3aBenyromero kadeapoit

[Toanuce npenonasarens

T'PO3BHEHCKWW T'OCYJIAPCTBEHHBIN HE®@TAHOW TEXHUYECKW YHUBEPCUTET
NMML.AKAJZL. M.JI. MWIVIMOHIITINKOBA

HHCTUTYT OHEPI'ETUKH

Hucuunnuna " ABTromMaru3auus sHepreTuueckux ycranoBok TOC u ADC "
Hanpasnenue: 13.03.01 TermosHepreTuka v TeIIOTEXHUKA
HanpasnenHocts: «TermmoBbie AIEeKTpUUECKUE CTAaHLIUD)

I'pynna Cemectp

Buier Ne 13

1. U3mepenue pacxona. [lepsuunble mpeoOpaszoBarenu pacxoaa. Pacxomomepsl nepeMeHHOTO nepenaia
naBiieHus. PacxomoMepsl HOCTOSIHHOTO Tiepenaja JaBieHus. TaxomeTpuueckue (TypOUHHBIE)

pPacxo10oMepBI.
2. Anmaparnas ctpykrypa kontposepa. [Ipomeinuiennsie IIJIK. IIporpammuoe o6ecnieuenne TTJIK.

S3biku iporpammupoBanus [1JIK no crangapry IEC 61131-3. Xapakrepuctrka KaHaaoB
BBOILa/ BbIBO/JA. KOMMyHI/IKaL[I/IOHHLIe BO3MOKHOCTU KOHTPOJIJICPOB.



[Mommuce 3aBenyromero kadeapoit

HOI[HI/ICI: npernoaaBareist

IT'PO3BHEHCKHNW T'OCYJIAPCTBEHHbBI HE®TAHONW TEXHUYECKWIL YHUBEPCUTET
HUM.AKAJL. M.J. MWIJIMOHIIIUKOBA

HHCTHUTYT OHEPIETUKH

Juciunimza " ABToMaTru3anus 3HepreTuueckux ycranopok TOC u ADC "
Hampasnenue: 13.03.01 TennosHepreTrika u TEIUIOTEXHUKA
HanpasnenHocts: «TenoBble IEKTPUUECKUE CTAHIUI»

I'pymma Cemectp

Buier Ne 14

1. OcHOBHBIE MOACIIN (CTaTI/I‘leCKI/Ie 1 JUHaAMHUYCCKHC XapaKTepI/ICTI/IKI/I).

2. N3mepenue pacxona. [lepsuunbie nmpeoOpaszoBarenu pacxona. Pacxomomepsl HepeMeHHOTO Mepenaia
naBiieHus. PacxoqoMepsl IOCTOSIHHOTO Tiepenaja JaBieHus. TaxomeTpuueckue (TypOUHHBIE)

PacXoIOMEepBHI.

[Tonmmck 3aBemytromero kadeapoi

[Toanuce npenonasarens

I'PO3BHEHCKHNW T'OCYJIAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NM.AKAJI. M.JI. MIWIJIAOHIIIMKOBA

HHCTUTYT DHEPT'ETUKHU

Jucuumnnuna " ABromaTu3aius sHepreTuyeckux yctanoBok TOC u ADC "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HampaBineHHOCTB: «TemaoBbIe AMEKTPUYECKUE CTAHITHI

I'pynna Cemectp

Buaer Ne 15

1. OcHoBHBIE TPUHLKITEI yIpaBieHUs. CTPYyKTYpHbIE CXEMbI IPUHIIUIIOB YIIPABICHHUS.

2. Perynupytomue opranbl. KOHCTpYKIIMH PETYITHPYIONIMX OPraHOB UCTIOIHUTEILHBIX YCTPOWCTB.
Hpoccenupyromue u nozupytouue PO. PO noTOKOB 31€KTpO3HEPTUn.

[Tommucs 3aBenyromero kadempoit

HO,I[HI/ICL npernoaaBareist




