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Aemomamuwuu;z menjioInepcemuueCKux yCmaHo60K u cucmem MennoCHadIIIceHUs

1. IMACHOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOU JUCITATIJINHE

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 KomnJiekT 3aiaHuii 1J151 NPAKTHYeCKUX PadoT:

3apanme Nel. OnpeneneHue opuruHaia mo n300pakeHHIO I 3a1aHHON 0110k — cxeMbl ACP

3apnanme Ne2. Ha BrIIaHHOM cXe€Me MOCTPOUTH CXEMbI aBTOMAaTU3aIlMU TEMIIEPATYp U JIPYTUX MapaMeTpOB
B COOTBETCTBUU C BAaPHUAHTOM.

3apanme Ne3. HacTpoiika Temneparypsl smynstopa neun Ha TPM210.

3aganue Ned. DniekTpuuecKue LIENH B peJIEHHON cxeMe.

3aganue NeS. M3yueHue TEXHHMUECKHX XapaKTEPUCTUK UM OCHOB KOH(DHUTypUPOBaHHUS TaXxOMETpa OBEH
TXO01

3aganue Ne6. l3yueHne TEXHHUECKHX XapaKTEPUCTUK U OCHOB IMPOrPaMMHUPOBAHUS MPOMBIIIJICHHOTO
Joruyeckoro koutpoiepa S7-1200.

KpnTeplm OLICHKH OTBETOB HA NNIPAKTHYECCKUEC paﬁOTbl:

- H€ 3a4YTCHO BBICTABJACTCHA CTYACHTY, €CJIH CTYJACHT HC 06J'[3)13€T AOCTAaTOYHbIM YPOBHEM
TCOPCTUYCCKUX 3HAHUU (He 3HACT MCTOIAMUKHU BbIIIOJHCHUSA IIPAKTUYCCKHUX HABBIKOB, MOKa3aHul u
HpOTI/IBOHOKa3aHI/II>'I, BO3MOXHBIX OCHOX(HGHHﬁ, HOPMATUBLI U HpO‘-I.) W/WIIH HE MOXKET CaMOCTOSTEIIHHO
MNPOACMOHCTPUPOBATh MPAKTHUYCCKUC YMCHHUA WM BBIIIOJIHACT HX, JOITyCKasA pr6BI€ omuoOku. B
PE3YIbTATC «HC 3aU4TCHO» CTYACHT HC IIOJIYy4acT 0asIbl 3a IMPaKTUYCCKYIO pa60Ty.

- 3aYTEHO BBICTABJACTCH CTYIEHTY, €CJM CTYyIeHT 0o01aJaeT TEOpPeTUYECKUMM 3HAHMSIMH (3HAeT
METOAMKY BBIMIOJHEHHUSI MPAKTUUYECKUX HABBIKOB, TIOKAa3aHUS M MPOTHUBONOKA3aHUS, BO3MOKHbBIE
OCJIO)KHEHHUS, HOPMAaTHBBl U IPOY.), CAMOCTOSITEIbHO JEMOHCTPUPYET BBINOJIHEHHE MPAKTHUECKHUX
YMEHMH, J0mycKash HEKOTOpPblE HETOYHOCTH (MaJIOCYLIECTBEHHBIE OIIMOKN), KOTOPbIE CaMOCTOSTENBHO
oOHapyxwuBaeT u ObicTpo ucnpapisieT. [Ipuznanuem (axra BHITOTHEHUS TPAKTUYECKONU PAOOTHI SBISIETCS
- «3a4TEHO», OANBHBIN SKBUBAJICHT KOTOPOTO MOXKET COCTABIIATH 0 Tpex Oayuia 1o GalbHO-pEeHTHHIOBOM
CUCTEME.

3.2 KommiekT 3agaHuii 1J151 1a00paTOPHbIX padoT:

3aganue Nel. PazoMkHyTO€E 1 3aMKHYTO€E yIIPaBJICHUE.

3aganue Ne2. M3ydyeHue criocoOOB COMPSHKEHUS aHATIOTOBBIX CUTHAJIOB Ha
6a3e npeodpazosarens HIIT-1

3aganue Ne3. YipaBieHre Ha OCHOBE TEMIIEpaTypHOI 3aBUCUMOCTH.
3ananmne Ne4. AHanoroBoe U3MEpeHHE TEMIEPATYPhI U yIvia.



3ananme Ne8. Hactpoiika u nmporpamMmmupoBanue npeoOpaszosareis yactotsl [[YB1.

3ananmne Ne6. Hactpoiika u kondurypuposanue [1U]] perynsropa OBEH TPM210.

3aganue Ne7. M3ydeHue TEXHMUECKHX XapaKTEPUCTUK M OCHOB KOH(DUTypHUPOBaHHUS TaXOMETpa OBEH
TXO01.

3apnanmne Ne9. M3zyuenue unrepdeiicor [1JIK 150 OBEH RS-232, Ethernet ais cBs3u ¢ IepcOHAIBHBIM
KOMITBIOTEPOM.

Kputepun ouieHKH 0TBETOB Ha J1a00paTopHbIe Pad0ThI:

- He 3a4YTeHO BbICTABJIAETCH CTYIEHTY, €CJIM JaH HEMOJHbI OTBET, NPEICTAaBIAIOMNNA CcOOOM
pa3po3HEHHbIE 3HAHUS [0 TEME BOIIPOCA C CyIIECTBEHHBIMU OIIMOKaMU B onpeneneHusx. IlpucyrcTByror
(parMeHTapHOCTb, HEIOTUYHOCTh W3N0kKeHUs. CTyIEHT HE OCO3HAET CBS3b JAHHOTO MOHATHUS, TEOPHUH,
ABJIEHUS C JPYyIrMMH OObEKTaMH JAUCHUIUIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKpETH3aLUs |
JI0OKa3aTeIbHOCTh U3I0KeHUsA. Peub HerpamorHasd. JIONOJHUTENBHBIE W YTOYHSIOIIUE BOIPOCHI
IIPENOJABATEINsl HE IIPUBOAAT K KOPPEKIIMM OTBETA CTYACHTA HE TOJIBKO HA ITOCTABIEHHBIN BOIIPOC, HO U HA
Jpyrue BONPOCH! JUCIUIUINHBIL.

- 324TEHO BBICTABJISACTCH CTYAEHTY, €CJIM J1aH IIOJIHbIM, Pa3BEPHYThIM OTBET HA MTOCTABIEHHBIN BOIPOC,
M0Ka3aHa COBOKYIHOCTb OCO3HAaHHBIX 3HaHUH 00 0O0BEKTe, JJ0Ka3aTelbHO PACKPBITHI OCHOBHBIE
IIOJIOKECHMSI TEMBI; B OTBETE IPOCIEKHMBAECTCA YETKasg CTPYKTypa, JIOTMYECKAas IOCIEI0BATEIbHOCTD,
OTpaKalollas CyIIHOCTb pACKpbIBAEMbIX IOHATHUH, TeOpuid, sBICHHHA. 3HaHHME 00 OOBEKTEe
JEMOHCTpUpYeTCsl Ha (OHE MOHMMAHUS €ro B CUCTEME JaHHOW HayKH M MEXJIUCUUIUIMHAPHBIX CBA3EH.
OTBeT M3JI0KEH JUTEPATYPHBIM S3bIKOM B HAy4YHBIX TepMHHaX. MoryT ObITb JOMYLIEHbI HEAOYETHl B
OIIPEIEICHUY TIOHATUM, UCIIPABICHHBIE CTYIEHTOM CaMOCTOSTEIBLHO B IIPOLIECCE OTBETA.

3.3 Tembl/pa3aesibl cCAMOCTOSATEIbHOM MOATOTOBKH

I. ITokazarenn kadectBa. IIpsimple mokasarenn kadecTBa. KopHeBble IIOKa3areiau KadecTBsa.
YacroTHble nokaszareny kauecTBa. CBsI3u MEX]y TOKa3aTeIsIMU Ka4eCTBa.

3aKoHBI PEryIUpOoBaHUs. TUIIBI PETYISTOPOB.

OCHOBHBIE OIIPEAEIICHNS] U TIOHATHSI METPOJIOTUH.

[Tpunnun dopmuposanus npudopa. I'OCT 21.404-85.

W3meputenbubie npeodpazosarenu temmneparypsl (UIIT).

W3mepurenbhblie npeoOpazoBarenu gasienus (UI1I).

Wzmeputenshblie npeodpaszoBarenu yposus (UITY).

© Nk W

N3mepurensubie npeodpazoBarenu pacxona (UIIP).

0. N3mepurenbHbie TpeoOpa3oBaTesid KOHIIEHTPAIIMU BEIIECTBA.

10. DNEeKTpUYECKHUE UCTIOTHUTENbHBIC yeTpoicTBa (DUY).

11. [THeBMaTHueckue ucnogHuTeabHbIe yeTpoiicTBa (ITMY).

12. Perymupyromue opransi (PO).

13. [TupomeTpuueckre MHUIUTMBOIBTMETpPHI. lloTeHIIMOMETphl. ABTOMAaTHUECKHE JJIEKTPHUECKHE
MOTEHIIMOMETPBI. ABTOMATUYECKHUE JIEKTPOHHBIE MOCTOBBIE CXEMbBI H3MEPEHUSI TEPMOAIEKTPHUUECKUX
conpotusienuit (TC) u T.1.

14. Jlokanbuble npomsbinuieHHbie cetu (JIIIC). Tomomorust (apxurextypa) JIIIC. AnmapatHbie
komnoneHtsl JITIC: Kanan nepenaun nanubix; CeteBble ycrpoiictBa JIIIC. TlpombiniieHHble ceTH
HIDKHETO YpOBHS (T10JIeBbIE€ MIUHBI). [[pOMBITIUIEHHBIE CETH BEPXHETO YPOBHSI.

15. Perymupytromue ycrpoiictBa. Mukpomnporieccopapie BTOpUYHBIE TpuOopsl.  Hasnauenwue
BTOPUYHBIX MPHUOOPOB.



16. IIporpammupyemblie sorndeckue koHtposuiepel IIJIK.  ManokaHaneHble, cpenHee - U
MHOTOKaHAJIbHbIE KOHTpOJUIepbl. KOMMYyHHMKaIlMOHHBIE BO3MOXHOCTH KOHTposuiepoB. Kparkas
XapaKTepUCTHKA CTAaHAAPTHBIX A3BIKOB IporpammMmuposanus I1JIK.

17. O6mue ceenennst o SCADA — cuctemax. OcHoBHble pyHknu SCADA —cucrem.

18. YacToTHbIe MpeoOpa3oBaTey.

Kpurtepun onieHKH BOIIPOCOB CaMOCTOATEIbHOM

JIOTIOTHUTENTLHOE CPEJICTBO KOHTPOJIS, OPraHM30BaHHOE KaK CIeIMalibHas Oecela MpenojaBarelis C
o0yJaroImuMcsl Ha TEMBbI, CBSI3aHHBIC C M3y4aeMOH TUCIMIUIMHOW, M PAacCUYMTaHHOE HAa BBIICHEHHWE o0beMa
3HAHWH, 00yJaroIIerocs 1Mo ONPEACIICHHOMY pa3zeiy, TeMe, IpodiieMe ! T.11., JUTSl TOTIOJTHEHHUS HETIOJTHOIIEHHOTO
OTBETa 110 OCHOBHOMY MaTepuaiy Kypca JEeKInH.

«3auTeHo0» - OTBET YETKO BBICTPOECH, PACCKa3bIBACTCS, OOBACHSIECTCS CyTh padOTHI; aBTOP
MMOHUMAET MarepHual, NPEeKPACHO B HEM OPUEHTHPYETCS U OTBEYAET Ha BOIPOCHI; IOKA3aHO BIAJCHUE
HAayYHBIM M CIICIIMAJIBHBIM amnmnapaTroM; YETKOCTh BBIBOJIOB 1O TeMe. TakuM 00pa3oM MpaBHIIbHBIC
OTBETHl HA BOIPOCHI M3 MEPEUHS TeM CaMOCTOSTEIBHON pabOThl MOMOTYT CTYACHTY B MOJIYYCHHUH
XOpOIIEH OTMETKH.

«He 3auteH0» - paccka3bIBaeTCs, HO HE OOBICHAETCA CYTh WM 3aUUTHIBACTCS;, WMEIOTCS
OTAENIbHbIE TPEACTaBICHUs 00 M3yyaeMOM Marepuaiie, HO Bce, ke OoJyibllas 4yacTb HE YCBOEHA,
OTBEYAET TJIOXO U HETPAMOTHO; JIOKJIAAYUK HE MOXKET OTBETUTh Ha OOJILITUHCTBO BOIPOCOB.

4. OueHoO4YHble cpeacTBa

4.1 Bonpocs! k 1-ii py0e:xxHO# aTTecTANNA
OcHoBHbIE NpUHIUIIE] yIIpaBiaeHUs. CTPYKTYpHBIE CXEMBbI IPUHIIUIIOB YIIPABICHHUS.
3axons! peryauposanus. Kinaccuduxanus ACP o npuHIuIy peryinpoBaHHusL.
OcHoOBHbIE MOZIENN (CTATUYECKUE U TUHAMUYECKUE XapaKTEPUCTUKN).
[TpeobpazoBanus Jlamnaca. [lepenarounsie PyHKITHN.
[Ipumeps! TUTIOBBIX 3BeHbEB. COEAMHEHNS 3BEHbEB.
Kom6unauposanusie ACP. [Ipumep koMOMHHPOBAHHOM CUCTEMBI PETYTHPOBAHUS.
Kackannusie ACP. CtpykTypHas cxema kackagHon ACP.

SN

[Tpumep kackagHOW CUCTEMBI CTAOUTU3ALMU TEMIIEPATYPhI )KUIKOCTH Ha BBIXOJE U3

TEII000OMEHHUKA, U KOTOPOil BcrioMoraTeabHbIM KOHTYypoM siBisiercst ACP pacxona rpetroiero

napa.

9. TexHuyeckue cpecTBa MOJACUCTEM: HHOOPMAIIMOHHO -BBIYMCIUTEIIBHON aBTOMATHYECKOTO
JUCTAHLIMOHHOTO  YIPABIICHHsI, aBTOMaTHYECKOIO PETYJINPOBAHMS, 3aLIUT U T.1I.

10. Opranuzanuu 1o pa3paboTKe U U3JaHUIO0 CTaHIAPTOB.

11. Haznauenue, npuHIuIbl noctpoeHus u ctpykrypa ['CII

12. Ctpykrypa Texuuueckux cpeacts ['CII. Betsu u curnanst ['CIIT

13. YcnoBHoe 0003HaUEHUE CPEICTB aBTOMAaTH3aIMK Ha cxeMax. [Ipunimn popmupoBanus
npubopa.

14. TepmonnekTpuuecKkue TepMOMETPHI. TeEpMOMETPBI CONPOTUBIIEHUSI. MaHOMETpUYECKHE
TEPMOMETPHI.

15. Knaccudukaiusi mupoMeTpoB.

16. Buabl u3mepseMbIX JaBleHUA. MaHOMETpBI U UX KilacCu(UKALIUS.



17. Manometpsl ¢ TpyOuaToii npyxunoil. MemOpanusie MaHoMeTpbl. CUIIb()OHHBIE MAHOMETPBHI.
[IpoMbIIUIEHHBIN AaTYUK JABJICHHUS.
18. HzmepurenbHbie ipeoOpa3oBarenn qaBineHus. Tenzomerpuueckuii meton. EMKocTHOI MeTo.

Oopaszey ounema K 1-it pyoesxcnoil ammecmayuu

T'PO3HEHCKUM T'OCYIAPCTBEHHBINM HEOGTSIHOU TEXHUYECKUN VHUBEPCUTET
UM.AKAJI. M.J. MIJIJIMOHIIIMKOBA

WNHCTUTYT SHEPTeTHKN
Ipymma Cemectp
Huctumninnza " ABTOMaTH3alUs TEIVIOIHEPTreTHYeCKNX YCTAHOBOK U CHCTEM TeIJIOCHa0KeHus "
buner x 1-oii pyOexHoii arrectanuu Ne 7

1. ITpumep KackaaHOM cUCTEMbI CTAOMIN3AIMH TEMIIEPaTyphl X KUIKOCTH Ha BBIXO/IE U3
TEII000OMEHHUKA, U KOTOPOI BCrioMoraTebHbIM KOHTYpoM siisieTcss ACP pacxona rperomiero napa.
2. Kackannbeie ACP. CtpykrypHas cxema kackaaHoit ACP.

ITonnucs npenonasarens

4.2 Borpochl KO0 2-ii py0e:KHOil aTTecTaluu

1. Tmuppocrarmyeckuil METO U3MEpPEHHs YPOBHA. [ uapocTaTuueckue 30HAbI A U3MEPEHHUS
YPOBHS. MarHuTHbIE OTPY>KHBIE 30H]IbI JUIsl HEIPEPHIBHOTO U3MEPEHUS YPOBHS.

2. Mertoapl onpeaesieHnsl ypOBHS 110 BPEMEHH NTPOXOKAEHHUS CUTHAIA. YPOBHEMEPHI AJIs CHITYYHX

MaTepHuaoB.

[ToniaBkoBBIE U OyIKOBBIE CpeicTBAa M3MEPEHUM ypoBHs. [lonnaBKkoBbIE BBIKIFOUATENH.

[Ipeobpazosarenu. Hopmupytromue npeodpazosarenu. DI u I[1311, YCO (ALIT u LTAIT).

YcrpoticTBa, 0b6ecrnieunBaroNre padboTy JaTYNKOB BO B3PHIBOOIIACHBIX TIOMEIICHUSX.

ANl

ABTOMaTHYECKUE AIEKTPUIECKUE TOTCHINOMETPBI. ABTOMAaTHYECKHE 3IEKTPOHHBIE MOCTOBBIE
CXEMBI U3MEPEHUs TepMoaeKTpudeckux conporusnennii (TC) u T.1.

7. W3mepenue pacxona. [leppuunbie npeobpa3oBarenu pacxona. Pacxomomeps! mepeMEeHHOTO
nepenaja AaBjieHus. PacxonoMepsl MOCTOSHHOTO Nepenaja JaBieHus. TaxoMeTpruueckue
(TypOHMHHBIE) pacCXOAOMEPHI.

8. VapTpa3BykoBble pacxogomepbl. Buxpesbie pacxomomepnl. KopuosmcoBbie pacxogoMeEphI.
DeKTpPOMarHuTHbIE PACXOIOMEPHI.

9. HWcnonuurensHble MexaHu3Mbl. Knaccudukamus snexrpuueckux UM: (1 anexrpomaruutHsie, 2
anekTpoaBurarenbHbie). lllaroBeie nBurarenu. J[Burarenu MOCTOSHHOTO TOKa. ACHHXPOHHBIE
Y CUHXPOHHBIE IBUTATEIH.



10. PMM B cucreMax aBTOMAaTHKHU: JIEKTPOMArHUTHBIE pEJ€, NIEKTPOMArHUTHBIE IyCKATENIH U
KOHTAKTOPbI, TEPKOHOBBIE PEJIE U JPYTHE.

11. IlneBMaTu4yeckue  HCIOJHUTENbHBIE  MEXaHU3MBbL. [ MApaBIMYECKHE  HCIOIHUTEIbHBIC
MexaHu3Mbl. [lo3unroHepsl Ha KilanaHax.

12. Perynmupyromme opranbl. KOHCTpYyKIIMU pEryIupPYIONIMX OPraHoB HMCIOJTHUTEIbHBIX
ycTpoicTB. Jpoccenupyromue u gosupyrone PO. PO noTokoB 31€KTpOIHEpPrUn.

13. AnanoroBsie U IU(PPOBBIE PETYIUPYIOMINE YCTPOUCTBA. 3aKOHBI PETYJIUPOBAHMUS.

14.  Peructpupyromue mnpubopbl. be3Oymaxknble  camomucubl.  MHUKpPOIPOIECCOPHBIE
IIPOrPaMMHUPYEMBIE PETYIATOPBHI.

15. Haznauenne M XapakTEpUCTUKH MHUKPOIPOLECCOPHBIX perynsaropoB. 1M/ perymuposanue.
[IT1M perynupoBanue. [IpoMbIIUIEHHBIE PETYIIATOPBI.

16. OcHoBHble MOHATHS 00 aBTOMAaTU3MPOBAHHBIX CHCTEMax YIPaBICHUS TEXHOJOTMYECKUMU
nponeccamu (ACYTII).

17. AnmapatHast cTpykrypa koHTposuiepa. IIpomermuiennsie T1JIK. TIporpammuoe obGecrniedenwe
TUIK. S3pixku nmporpammupoBanus [IJIK o ctanmapty IEC 61131-3. XapakTepucTuka KaHaJIOB
BBO/1a/BbIBO/Ia. KOMMYHHKAIIMOHHBIE BO3MOXKHOCTH KOHTPOJLIEPOB.

18. OO6mue cBenenus o SCADA — cucremax. OcHoBHble QyHKimH SCADA —cucrem.
Apxurekrypa nocrpoenust SCADA — cucreM. SCADA kak OTKpbITasi CUCTEMA.

Oo0pa3en OusteTa KO 2 - i pyOesKHOM aTTecTalun

TPO3HEHCKUI TOCYIAPCTBEHHBIN HEOTAHON TEXHUYECKWI YHUBEPCUTET
NUM.AKAJT. MJI. MUWUIMOHINNKOBA

NHCTUTYT 3HEpreTUKn
I'pynna Cemectp
JucuuminuHa " ABTOMaTH3anMs TeJIOIHePreTH4YeCKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHus "
buner ko 2-oii pyOexHoit arrectaruu Ne 4

1. ITo xaxum nmapamMeTpam I0JIKHa OBITE IpeaAyCMOTPCHA TCIUIOBAsA 3alllMTa Ha IApOrc¢HEpaTopax.
2. Kaknmu CpeACTBaAaMHU aBTOMATUYCCKOI'O PETYIINPOBAHUS OCHAIIICH Y3€JI TIOATOTOBKHU JKUIAKOI'O
TOIIJIMBA.

ITonnucs npenonasarens

4.3 Bonipochl K 3K3aMeHY N0 JUCHHUILINHE
ABTOMATH3ALHA TEMJI0IHEPreTHYECKUX YCTAHOBOK U CHCTEM TeNJI0CHAOKEHUs

1. OcHoBHbIe IPUHIUIBI yripaBieHus. CTPYKTypHbIE CXeMbl IPUHIUIIOB YIIPABICHUS.
2. 3axonsl perynmupoBanus. Knaccudukanus ACP 1o npuHIMITY peryiupoBaHUs.



XN hWw

10.
11.
12.

13

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

OcHOBHbIE MOZIENN (CTATUYECKUE U TUHAMUYECKUE XaPAKTEPUCTUKN).

[IpeobpazoBanus Jlannaca. [lepegarounsie GpyHKINU.

[Ipumeps! TUIIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.

Kom6unuposanusie ACP. [Ipumep koMOMHUPOBAaHHOW CUCTEMBI PETYIUPOBAHUS.

Kackanueie ACP. CtpykTypHast cxema kackagHoit ACP.

ITpumep KackagHOHN cUCTEMBI CTAOMIN3AIMH TEMIIEPaTyphl XKUIKOCTH Ha BBIXOJE U3
TEII00OMEHHUKA, U KOTOPOil BcrioMoraTeabHbIM KOHTypoM siBisiercss ACP pacxona rpetroiero
napa.

TexHuueckue cpeacTBa NOACUCTEM: HHPOPMALIMOHHO -BRIYUCIUTEIFHON aBTOMAaTHYECKOTO U
JUCTAHIIMOHHOTO  YIPABJIEHUS, aBTOMATUYECKOTO PErYJIMPOBAHUS, 3aLUT U T.1.
Opranuzanuu 1o pa3padoTKe U U3JaHUIO0 CTaHIaPTOB.

Haznauenue, npunuumnel noctpoenus u crpykrypa ['CII

Crpykrypa Texunueckux cpeacts ['CII. Bersu u curnans I'CII

. YcnoBHOe 0003HaUeHNE CPEJCTB aBTOMATU3allMU Ha cxemax. [IpuHiun popmupoBaHus

npubopa.

TepmoanekTpuyeckne TEpMOMETPEL. TepMOMETpbI COTPOTUBICHUS. MaHOMETpUUECKUE
TEPMOMETPBI.

Knaccudukarus nupomeTpos.

Bunast uamepsieMbix qaBieHU. MaHOMETpPBI M UX Kiaccu(UKaIus.

ManomeTpsl ¢ TpyOUaTot npyxuHoii. MemOpanHbsie MaHOMETpBl. CHITb()OHHBIE MAHOMETPBHI.
[IpoMBbIUIEHHBIN AaTYUK JaBICHUS.

W3meputenbHbie peoOdpa3oBatenu AaBieHus. Tenzomerpuyeckuid Mmetoa. EMkocTHON MeTon.
I'mppocraTnueckuii METO U3MEPEHHUS ypOBHS. [ MapocTarnyeckue 30115l ISl U3MEPEHUs
YpOBHA. MarHuTHBIE OTPYKHBIE 30H/IbI ISl HEIPEPHIBHOTO U3MEPEHUS YPOBHS.

MeTonb! onpeieneHus ypOBHS [0 BPEMEHU MPOX0KIEHUS CUTHAJIA. YPOBHEMEPHI JUIsl ChIITYyYUX
MaTepHuaoB.

[TormaBkoBbIe U OyHKOBBIE CpeCTBA U3MepeHH ypoBHs. [10M1aBKOBBIE BBIKITIOUATEIIH.
[TpeobpazoBarenu. Hopmupyromme npeodpaszosarenu. SIIIT u TI3I1, YCO (ALIT u LIAIT).
YerpoiicTa, oOecrieunBaromuye padboTy TaTINKOB BO B3PHIBOONIACHBIX MIOMEIICHHUSX.
ABTOMaTH4YECKHUE TEKTPUUECKUE TOTEHIIMOMETPBI. ABTOMaTHYECKUE MIEKTPOHHBIE MOCTOBBIE

CXEMBI U3MepeHus TepModJiekTpudeckux conporusieHuit (TC) u 1.x.

W3mepenue pacxona. [lepsuunsle npeoOpa3oBarenu pacxona. Pacxogomepsl nepeMeHHOTo
nepemnaja aasiaeHus. Pacxomomepsl IOCTOSHHOTO Nepenana AaBjieHus. TaxomeTpudeckue

(TypOMHHBIE) pacXOAOMEPHI.

VYnbTpa3BykoBble pacxogoMepbl. Buxpessie pacxomomepsl. KopuosncoBbie pacxogoMmepsl.
DJeKTpOMarHuTHbIE PACXOI0OMEPHI.
Hcnonautensapie Mmexanu3mbl. Kiaccudukanus snexrpudaeckux M: (1 anekTpoMarHuTHeIE, 2
anekTpoaBurarenbubie). lllaroBeie nBurarenu. J[Burarenu MmocTOSHHOTO TOKAa. ACHHXPOHHbBIE
Y CUHXPOHHBIE IBUTATEIH.
PUM B cucremax aBTOMAaTHKU: 3JEKTPOMATHUTHBIE peJie, AIIEKTPOMArHUTHBIE MyCKaTeIu U
KOHTAKTOPbI, TEPKOHOBBIE PeJie U APyTHE.
ITneBmarugeckue HUCITOJIHUTCIIbHBIC MCXaHU3MBI. FI/Il[paBJII/ItIeCKI/Ie HUCIIOJIHUTCIIbHBIC
MCXaHU3MBI. HOSI/IIII/IOHepI)I Ha KJIaltaHaX.
Perynmupyromme opranbl. KOHCTpyKIIMM pEryIupYIONIMX OPraHoB HMCIOJTHUTEIbHBIX
ycrpoictB. Jpoccenupyromue u gosupyrone PO. PO noTokoB 31€KTpOIHEPrUn.



31. Amnanorosble U IIU(PPOBBIC PETYIUPYIOIINE YCTPOUCTBA. 3aKOHBI PETYIMPOBAHUSI.

32. Peructpupyromme  mpubopsl.  be3OymakHeie  camomucipl.  MUKpPOIPOIIECCOPHBIE
IIPOrPaMMHUPYEMBIE PETYISATOPHI.

33. HazHaueHne M XapakTEpPUCTUKH MHUKpOIIpoliecCopHbIX perynsropoB. [N/ perynuposanue.
[IT1M perynupoBanue. [IpoMbIIUIEHHBIE PETYIATOPBI.

34. OcHOBHbIE MOHATHS 00 ABTOMATH3MPOBAHHBIX CHCTEMax YIMPaBJIECHUS TEXHOJIOIMYECKUMHU
nponeccamu (ACYTII).

35. Anmaparnas ctpykrypa KoHTposepa. [Ipombinuiennsie [TJIK. TIporpammHoe oGecrnieueHue
TJIK. A3pixu nporpammupoBanus I1JIK no cranmapty IEC 61131-3. XapakrepucTtrka KaHaIo0B
BBOJ1a/BbIBO/Ia. KOMMYHMKaIIMOHHBIE BO3SMO)KHOCTH KOHTPOJIJIEPOB.

36. Oo6mme cBegenuss o SCADA — cucremax. OcuHoBuble ¢(ynkmmun SCADA —cucrem.
Apxurekrypa noctpoerust SCADA — cuctem. SCADA kak OTKpbITasi CCTEMA.

Oobpasey IK3aMeHayuUOHH020 OUulema

IT'PO3BHEHCKHIA TOCYJIAPCTBEHHBIN HEOTIHON TEXHUYECKU YHUBEPCUTET
UM.AKAJI. M.JI. MWIJIMOHIIIUKOBA

HHCTUTYT DOHEPTETUKH

JucuuninuHa " ABTOMaTH3anMs TeJIOIHePreTHYeCKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHus "

Hanpasnenue: 13.03.01 TerosHepreTuka u TeIIOTEXHUKA
Hanpasnennocts: «HeproobdecneueHue npeanpusTHiD

I'pymma Cemectp

Bujer Ne 7

1. IIpumep KackagHOW CUCTEMBI CTAOUIN3ALUU TEMIIEPATYPhI )KUIKOCTHU Ha BBIXOJE U3
TEII000MEHHHKA, U KOTOPOM BCIIOMOTaTelIbHBIM KOHTYpoM siBiisieTcst ACP pacxoza rperoiero napa.

2. Kackagubsie ACP. CtpykrypHas cxema kackaanoit ACP.

[Tonnuck npenonasarens [Tonmucek 3aBeaytomero kadeapoi

Ilpunoscenue 1



KOMILIEKT 3AJAHWUH JJ151 BBINTOJHEHUS TIPAKTUYECKUX PABOT
3aganue Nel. OnpeneneHue opuruHaia mo H300paskeHUIo s 3aJaHHOM 6ok — cxeMbl ACP

Lens nanHON pabOTHI:

1. CocTaBUTh ypaBHEHHUE TMepeAaTOYHON (YHKITUH JUIS PA3IHYHBIX COSTMHEHUH OJIOK — CXeM
ACP;
2. BBITIOTHUTE 1epexo] OT H300paKEeHUsSI K OPUTHHAITY ¢ UCTIOJIB30BaHUEM METO/A

(ITpeo6pa3zoBanus Jlarutaca)

3. [Monyuuts W, (p) onnokoutypHoro ACP;

4 BbluncnuTh KOpHHM XapaKTepUCTUYECKOro ypaBHeHUs 3aMKHYTo ACP;
5. [TocTpouTs nepexonHblii Npolece Mo KaHaJly peryIupoBaHusl.

6 BriBogiwt 1o pabore.

3aganue Ne2. Ha BbpIIaHHONM cXeM€ IOCTPOUTH CXEMBI ABTOMAaTH3allMM TEMIIEpaTyp U APyTHUX
MapaMeTpPOB B COOTBETCTBUU C BAPUAHTOM.
ITocTpouTh cXeMbl

L. WNuaukanus u peructpanus remneparypsl (TIR).

2. WNHpukanys, perucrpanus M perylmpoBaHUE TEMIEPATYpPbl ¢ MOMOLIbIO ITHEBMAaTHYECKOTO
perymsitopa (TIRC, maeBMaTuka).

3. NHpukanys ¥ peryaupoBaHUE TEMIEPATYPHl ¢ IMOMOIIBIO MHUKPOIPOLECCOPHOIO pEryisTopa
(TIC, 711.)

4. Wupukanus, perucTpanus, CHTHAIM3ALMs W PETYIUPOBAHUE TEMIEPATyphl C IMOMOLIBIO

notenuuomerpa (mocta) (TIRC, a1.)
3ananue Ne3. Hactpoiika TeMneparypsl sMysisitopa rneud Ha TPM210

Coneprxanue paboThI

a) V3yunTh BO3MOXHOCTH U OCOOEHHOCTH JIAOOPATOPHOT'O KOMILIEKCA.

6) U3yuntph Ha3HaueHue, Texuuueckue xapakrepuctuku [ [-perynstopa OBEH TPM210.

B) M3yunts npunuumnel kondurypuposanus [11/I-perynsropa.

r) /loMa, pu noATroTOBKE K pabOTe, BHIMOIHUTD CIIEIYIOIIEE:

- U3yYUTh OCHOBHBIE BOBMOXKHOCTH MporpaMMHoi cpenbl « TPM2xx Konduryparopy;

- COCTaBUTb IIOCIIEIOBATEIbHOCTb, B KOTOPOH OyneT MpOBOAUTHCA KOH(PUTYypHpOBaHUE
I[N /I-peryasaropa.

- ocBouTh mporpammuyio cpeny «TPM2xx Kondwurypatop» mis KoHDHUTYpHpOBaHUS
I[N /I-perynaropos cepun TPM;

- ckoHurypupoBars [TN]I-perynsaTop B COOTBETCTBHUH C BBIIAHHBIM 3a/IaHUEM;

- TPOBECTH SKCIEPUMEHTAIbHBIE WCCIEIOBAHUS 3a/laHHBIX BapHAHTOB PEKUMOB pPAOOTHI
[N I-perynsaTopa (peryiupoBaHue Mo ABYXIMO3UIIMOHHOMY 3akoHy uinu 1o [TN/]-3akony);

- IPOBEPUTH IIPABUIILHOCTD BBIIIOJHEHHUS [TI0CTABJICHHOM 33/1a4H;

- IpoBecTU 00pabOTKy SKCIEPUMEHTANbHBIX JIaHHBIX, OJIOTOBUTH OTYET U CAENATh BBIBOJBI IO
pa0ore.

KoHTponbHBIE BOITPOCHI

1) Kaxoii BbIXxoj1 KOHTpOJIEpa Ha3bIBAETCSI CUTHAJIBHBIM U KaK 337aTh PEXXUM €ro paboTsl?
2) 3aueM BBOJUTCS TUCTEPE3UC B PEXKUME JBYXIIO3UIIMOHHOTO PETYIUPOBAHUS?

3) B kakux enununax umepstorcsa napamerpsl [I11/]-perynaropa?



4) Kak Biusier yBenuueHue Tu Ha XxapakTep epeXoAHOro npouecca?

5) Uto obecrieunBaet quddepeHnnaibLHas cocTapistomas? 6

) KaxoBbl 0coOeHHOCTH pabOThI KOHTPOJUIEPA B PEXKUME «ABTOHACTPOMKa»?

7) Kak ocymectsnsiercst uannuanuzanus 111 J[-perynstopa?

8) Kak skcnieprMeHTaaIbHO CHUMAIOTCS IEPEXOIHBIE XapaKTEPUCTUKK KOHTpoJiepa’?

3ananmne Ne4. DexkTpuUecKUe LIETIH B peeiiHOM cxeme

ens paboThI.
1. IMo3HakoMuThes ¢ (YHKIMOHATBHBIMH CXEMaMH CHUCTEM aBTOMATUYECKOTO U JAUCKPETHOTO
yIIpaBJICHUS.
2. [To3HaKOMHUTBCS ¢ YCTPONUCTBOM U MPUHITUIIOM JAEHCTBUS AIEKTPUUECKUX PEJIe.
3. U3yuuts anrebpy JOTHUKH.

[Tnan paGoThI.

1. Pa3paborare u coOpaTh cxemy, B KOTOpOil Ipu 3amblkaHuM Bbikmodarens S2 pene K1, cBoum
KOHTAKTOM BKJIFOYAET WJIM BBIKIIOUAET OOBEKT yIpaBICHUS (JaMITy UM JBUTATEID).

2. Pa3paboTarh 1 UCCIENOBATh CXEMY, B KOTOPOH AJIEKTPOIBUTATENb JIOJKEH BKIIIOYATHCS C TIOMOIIBIO
pelie 1 0CTaBaThCsl BO BKJIFOUEHHOM COCTOSIHUU MOCHe BbIKIIOUeHUs pene. Mcnonb3oBath Tymoiep S2,
pene K1, K2 u nBurarens.

3. Onumcarp NPUHIUIT JEHCTBUS Pa3pabOTaHHBIX CXEM.

4. IIpencraBbTe PyHKIIMOHAIBHYIO CXEMY, BBIIETTUB B HEMl 1IETIb

YIPABJISAIOUIET0 TOKAa U yIPABISIOUINN KOHTYD.

5. CocTaBUTh JIOTHYECKUE YPAaBHEHHSI, OTIMCHIBAIOIINE Pa3padOTaHHbIE CXEMBI.

3aganue NeS. l3ydeHue TEXHHMUECKHX XapaKTEPUCTHK U OCHOB KOH(QUIYpHUPOBAHUS TaXOMeTpa
OBEH TXO01

Conepxanue paboThI

a) M3y4uTh BO3MOKHOCTH U 0COOEHHOCTH JJa00PaTOPHOTO KOMILIEKCa.

6) M3yunth Ha3HaYCHME, TEXHUYECKUE XapakTepucTuku Taxomerpa OBEH TXO01.

B) M3yunTh NpuHIUIBI KOHPUTYPUPOBAHUS TAXOMETPA.

r) Jloma, mpum mnoaroroBke K paboTe, COCTaBUTh IOCJIENOBAaTEIbHOCTh, B KOTOpOH Oymer
IIPOBOJIUTHCS KOH(PUTYpUPOBAHUE TaXOMETPA.

n) Ha crenne:

- IPOUTH TECTHUPOBAHUE MO (PYHKUHOHAIBHBIM BO3MOXHOCTAM, PEXUMaM padOThl U MPUHIUIIAM
koH(purypuposanus taxomerpa OBEH TXO01;

- CKOH(UT'ypHUpOBATh TAXOMETP B COOTBETCTBHUHU C BbIIAHHBIM 3a/1aHHUEM;

- TPOBECTH OHKCIIEPUMEHTAJIbHBIE HCCICIOBAHUS 33/JaHHBIX BAPHUAHTOB PEXUMOB pabOThI
TaxOMeTpa;

- IPOBEPUTH NPABUIILHOCTD BBIIIOJHEHMS IOCTABICHHON 3aauy;

- IpOBeCTU 00pabOTKy 3KCIIEPUMEHTAIBHBIX JTaHHBIX, OJATOTOBUThH OTUET U CAENATh BBIBOJBI IO
pa0ore.

Pabora nomkHa copepkarh:

a) 1eJib paboThI;

6) Tabmuiy mapaMeTpoB, KOH(QUIYpPUPOBaHHE KOTOPbIX TpeOyeTcst Ui  BBIOJHEHHUS
nabopaTropHOi 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;



— HacTpoutb uHTepdeiic RS-232 no npuBeieHHOMY BBIIIE ONUCAHUIO;

— 3aIyCTUTh MPOTPAMMY U CIIEIUTH 32 €€ BBIOJHEHUEM (CO3/1aHHas mporpamma Oyaer paboTars,
€CJIM UHTepQeiic KOPPEKTHO HACTPOEH;

5) IMomtoputs HacTpoiiky [TJIK 150 nns BapuanTa cBszu uepes Ethernet.

6) Ilocne okoH4YaHUs pabOTHI CAETATH OTYET MO GopMe, MPENTI0KEHHON PEnoaaBaTeNeM.

Ilpunosicenue 2
5. KoHTpoJIbHO-M3MepHuTeIbHbIe MATEPUAJIBI K TMCUMILIAHE
«Aémomamu3zuposannvle cucmemol ynpagieHus XUuMuko-mexHo102uiecKumMu npoyeccamu»



builersl K 3K3aMeHy

IT'POBHEHCKHNW T'OCYJIAPCTBEHHBI HE®TAHONW TEXHUYECKWI YHUBEPCUTET
HUM.AKAJI. M.JI. MWIJIMOHILIUKOBA

HHCTUTYT DOHEPTETUKH

Jucuumiuuza " ABTOMaTH3anMs TEIVIOOHEPreTHYeCKHX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHus "
Hanpasnenue: 13.03.01 TermosHepreTuka u TEIIOTEXHUKA
HanpasnenHocts: «9HeproobdecneueHue npeanpusTHiD
['pynna Cemectp

Bbuaer Ne 1
1. OcHoBHBIE MOJIENN (CTATUYECKNE U TMHAMUYECKUE XapaKTEPUCTUKN).

2. Ha3zHaueHue u XapakTEpUCTUKN MUKPOIIPOLECCOPHBIX peryistopos. [T/l perynuposanne. IHUM
perynupoBaHue. IIpoMBIILIEHHBIE PETYIATOPSI.

[Toanuce npenonasarens [Tonmuce 3aBemyromero kadeapoi

19 < < <

IT'POSHEHCKHWH NOCYIAPCTBEHHDBIN HEPTAHOW TEXHUYECKWHN YHUBEPCUTET
NMM.AKAJL. M.JI. MAJIJIMOHINTNKOBA

HHCTUTYT DOHEPTETUKH

JuctuninHa " ABTOMaTH3alus TEIUVIOIHEPreTHYeCKNX YCTAHOBOK U CHCTEM TeIJIOCHa0keHus "
Hanpasnenue: 13.03.01 TerosHepreTuka v TeIIOTEXHUKA
Hanpasnennocts: «9HeproobdecneueHue mpeanpusTHiD
I'pynna Cemectp

Buier Ne 2
1. Ilpumeps! TUIIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.

2. ManoMmeTpsl ¢ TpyOuaToii mpykuHoi. MeMOpaHHbie MaHOMETPBI. CHITE(hOHHBIE MAaHOMETPHI.
[TpoMBbINITIEHHBIN JaTYUK 1aBICHUSL.

[Mognuck mpenonasarens [Momnuce 3aBenyromero kadempoit

IT'PO3BHEHCKHNM T'OCYJIAPCTBEHHBIN HE®TAHON TEXHUYECKWI YHUBEPCUTET
UM.AKAJI. M.Jl. MWIJIMOHIIIUKOBA

HHCTUTYT DHEPI'ETUKH

JucuumuinHa " ABTOMaTH3alMs TENJI0IHEPreTHYeCKMX YCTAHOBOK M CHCTEM TelJIOCHAOKeHus "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HampaBineHHOCTh: «9HEproodecrnedeHue mpearnpusTHii»
I'pynna Cemectp

Bujer Ne 3



1. YnpTpa3BykoBble pacxonomepbl. Buxpessie pacxonomepbl. KoprnonncoBsie pacxonoMepsl.
DNeKTpOMarHuTHbIE PACXOIOMEPHI.

2. [Tpumep KackaJHOM CUCTEMBI CTAOMIU3AIMH TEMIIEPATyPhI )KUIKOCTH Ha BBIXONIE U3
TEII000MEHHHUKA, M KOTOPO BCIIOMOTATEIbHBIM KOHTYpoM siBisieTcst ACP pacxoza rperorero napa.

[Tonmuce 3aBemytromero kadeapoit

[Toanuce npenonasarens

T'PO3HEHCKHI T'OCYJIAPCTBEHHBIN HEGTAHON TEXHUYECKWU YHUBEPCUTET
UM.AKAJL. M.JI. MWIJIMOHIIUKOBA

HHCTUTYT DOHEPTETUKH

JuctunnuHa " ABTOMaTH3alUs TEIUVIOIHEPTreTHYECKUX YCTAHOBOK U CHCTEM TeIIOCHa0KeHus "
Hanpagsnenue: 13.03.01 TersiosHepreTuka v TeIIOTEXHUKA
Hanpasnennocts: «QHeproodecrneueHue npeanpusiTuin
I'pynna Cemectp

Bbujer Ne 4

1. Anmaparnas ctpykrypa kontposuepa. [Ipomeinuienasie [IJIK. IIporpammuoe obecnieuenne TTJIK.
S3biku iporpammupoBanus [1JIK no crangapry IEC 61131-3. Xapakrepuctrka KaHaaoB
BBOJ1a/BbIBO/Ia. KOMMYHMKaIIMOHHBIE BO3SMOKHOCTH KOHTPOJIJIEPOB.

2. U3mepuTenbHble npeoOpa3oBareny JaBieHus. Tensomerpuueckuil Metosi. EMKOCTHOM MeTox.

[Toanuce npenonasarens [Tonmuck 3aBemyromero kadeapoi

T'PO3HEHCKHI TOCYJIAPCTBEHHBIN HE®TIHON TEXHUYECKUN YHUBEPCUTET
UM.AKAJI. M.JI. MUWJLIMOHIIIMKOBA

NHCTUTYT DHEPT'ETUKHU

JucuumninuHa " ABTOMaTH3auMA TeJIOIHePreTHYeCKUX YCTAHOBOK M CHCTEM TeIlJIOCHAOKeHus "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEIIOTEXHUKA
Hanpasnennocts: «QHeproodecrneueHue npeanpusiTuin
I'pynna Cemectp

Bbujer Ne 5

1. TepMmoanekTpu4eCcKue TepMOMETPEL. TepMoMeTphl CONTPOTUBIICHHs. MaHOMETpUYECKHE

TEPMOMETPHI.

2. Haznadyenue, npuHuumel noctpoenus u crpykrypa ['CII

[Monmuck mpenogaBarens [Momnuck 3aBeayromero kadeapoit

TPO3ZHEHCKWI T'OCYIAPCTBEHHBIN HEGTAHON TEXHUUYECKWI YHUBEPCUTET
NM.AKAJ M.J. MAUJIJIMOHININKOBA

HHCTUTYT DOHEPTETUKHU

Jucuumiuuza " ABTOMaTH3anMs TEMJIOIHePreTH4YeCKUX YCTAHOBOK M CHCTEM TeIlJIOCHAOKeHus "



Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HanpasnenHocts: «QHeproodecrneueHne npeanpusiTHin
I'pynna Cemectp

Buier Ne 6
1. ManoMeTpsI ¢ TpyOUaToi mpyxuHoi. MeMOpaHHbie MaHOMETPBI. CHITE()OHHBIE MAaHOMETPHI.
[IpoMbIlUIEHHBIA JATYUK JAABICHHUS.

2. O6umwe cenenust o SCADA — cucremax. OcHoBHble pyHkimu SCADA —cucreM. ApXUTEKTypa
noctpoeHusi SCADA — cucteM. SCADA kak OTKpbITasi cUCTEMa.

[Toamucs 3aBenyromero kadempoit

HO,I[HI/ICL npernoaaBaTest

T'POBHEHCKHUU 'OCYJIAPCTBEHHbBIV HE®GTIHOU TEXHUYECKU YHUBEPCUTET

NMM.AKAJ. M.JJ. MWIJIMOHINWKOBA

HHCTUTYT DHEPT'ETUKHU

JucuuminHa " ABTOMaTH3auMs TENJI0IHEPreTHYeCKMX YCTAHOBOK M CHCTEM TeNJI0CHAOKeHus "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HampaBnenHoCTh: «HeproodecrnieueHrne mpeanpusiTHiD
I'pynna Cemectp

Bbuier Ne 7

1. Knaccudukanusi mupoMeTpoB.

2. Obmue cenenus 0 SCADA — cucremax. OcHoBHble pyHKImu SCADA —cuctem. ApxuTekrypa
noctpoenuss SCADA — cucreM. SCADA Kkak OTKpbITasi cUCTEMA.

[Moanuck 3aBeayromero kadeapoit

[Toanuce npenonasarens

T'PO3HEHCKHI TOCYJIAPCTBEHHBIN HEOTAHON TEXHUYECKWU YHUBEPCUTET
NM.AKAJL. M.Jl. MWJILJTMOHIIUKOBA

HHCTUTYT DOHEPTETUKH

'

JucuunnuHa " ABTOMaTH3auMs TeIJIOIHEePreTHYeCKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHHs '
Hanpagsnenue: 13.03.01 TermosHepreTuka v TeIIOTEXHUKA
Hanpasnennocts: «9HeproobdecneueHue mpeanpusTHiD
I'pynna Cemectp

Bbuner Ne 8
1. Kombunuposanubsie ACP. [Ilpumep KOMOMHUPOBAaHHOM CUCTEMBI PETyIHMPOBAHUSI.

2. Bunbl u3mepsieMbIX JaBlieHUH. MaHOMETPBI U UX KJIacCU(UKAIIUS.

[Tonmuce 3aBemytromero kadeapoit

[Toanuce npenonasarens

TPO3HEHCKHN T'OCYIAPCTBEHHbBIN HE®TAHON TEXHUYECKUI YHUBEPCUTET
UM.AKAJL. M.JI. MWIJIMOHIIUKOBA




HHCTUTYT DOHEPT'ETUKH

JucuuninuHa " ABTOMaTH3auMA TelJIOIHePreTHYeCKUX YCTAHOBOK M CHCTEM TeIlJIOCHAOKeHus "
Hanpasnenue: 13.03.01 TerutosHepreTrka u TEIIOTEXHUKA
Hanpasnennocts: «9HeproodecrneueHue npeanpusiTuin
I'pynna Cemectp

Bbujer Ne 9

1. O6ume ceenenust o SCADA — cucremax. OcHoBuble pynkimnu SCADA —cucreM. ApXUTEKTypa
noctpoerusi SCADA — cuctem. SCADA Kak OTKpbITasi CUCTEMA.

2. [Ipeo6pazoBanus Jlamnaca. [lepenarounsie GyHKIHH.

[Tonmuce 3aBemytromero kadeapoit

[Toanuce npenonasarens

IT'PO3HEHCKHUI T'OCYJIAPCTBEHHBIN HEOTIHON TEXHUYECKU YHUBEPCUTET
NMLAKAJL M.J. MAJIJIMOHIINKOBA

NHCTUTYT DOHEPTETUKHU

JucuunnuHa " ABTOMaTH3auMA TeNJIOIHePreTH4YeCKUX YCTAHOBOK M CHCTEM TeIlJIOCHAOKeHus "
Hanpasnenue: 13.03.01 TertosHepreTuka u TEMIOTEXHUKA
Hanpasnennocts: «QHeproodecrneueHne npeanpusiTuin
I'pymma Cemectp

Buaer Ne 10

1. Texundeckue cpeacTBa MOACUCTEM: HH(POPMALIMOHHO -BEIYUCIUTEIFHON aBTOMAaTHYECKOTO U
JUCTAaHLMOHHOTIO YIIPaBICHUSA, aBTOMAaTUYECKOIO PEryIMpPOBaHuUs, 3AILUUT U T.1.

2. [Ipumep KackagHOM CUCTEMBI CTAOMIN3AIIUY TEMIIEPATYPhI KUIKOCTH Ha BBIXOJE U3
TEII000MEHHUKA, U KOTOPOU BCIIOMOTaTelIbHBIM KOHTYpoM siBiisieTcst ACP pacxopa rperoiiero napa.

[Momnuce 3aBenyromero kadempoit

HO,Z[HI/ICB npernoaaBareis

IT'PO3HEHCKHN T'OCYJIAPCTBEHHbBI HE®TAHOW TEXHUYECKWIL YHUBEPCUTET
UM.AKAJL M.JI. MUJIJTUOHINUKOBA

HHCTUTYT DOHEPTETUKHU

'

JucuumiuuHa " ABTOMaTH3anMs TEIVIOIHEPreTHYeCKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHHus '
Hanpasnenue: 13.03.01 TerosHepreTuka u TEIIOTEXHUKA
HanpasnenHocts: «2HeproobdecnedeHue npeanpusTHiD
['pynna Cemectp

Bujer Ne 11

1. KomGunupoBanusie ACP. [Ipumep koMOMHUPOBAHHOM CUCTEMBI PETYIUPOBAHUS.



2. AnanoroBsle U IIU(POBBIE PETYAUPYIOLINE YCTPOUCTBA. 3aKOHbI PETYIMPOBAHUSI.

[Toamucs 3aBexyromero kadempoit

[Toanuce npenonaparens

TPO3ZHEHCKWI T'OCYIAPCTBEHHbIN HE®TAHON TEXHUYECKWI YHUBEPCUTET
NMM.AKAA M.J. MUJIJIMOHINIWKOBA

HHCTUTYT DOHEPI'ETUKH

JucuumuinHa " ABTOMaTH3auMs TENJI0IHEPreTHYeCKMX YCTAHOBOK M CHCTEM TelJIOCHAOKeHus "
Hanpasnenue: 13.03.01 TeriosHepreTruka u TEMIOTEXHUKA
HanpasnenHocts: «QHeproodecrneueHue npeanpusiTuin
I'pynna Cemectp

Bujer Ne 12

1. UcionmauTensHble MexaHn3Mbl. Kinaccugukanms snekrpuaeckux UM: (1 anekrpomarHuTHele, 2
anekTponBurarensHsie). lllarossie nBurarenu. J[Burarenu nocTosHHOTO Toka. ACUHXPOHHBIE U

CHUHXPOHHBIC ABUT'aTCJIN.

2. Ha3zHaueHue 1 XapakTEpUCTUKN MUKPOITPOLeCCOPHBIX perynstopos. [T/ perynuposanne. UM
perynupoBaHue. [IpoMBIIUIEHHBIE PETYIATOPSI.

[Moanuck 3aBeayromero kadeapoit

[Toanuce npenonasarens

T'PO3ZHEHCKWI T'OCYIAPCTBEHHBIN HEGTAHON TEXHUYECKWI YHUBEPCUTET

NMML.AKAJI. M.JI. MIWIVIMOHIIINTKOBA

HHCTUTYT DOHEPTETUKHU

JucuunnuHa " ABTOMaTH3anMs TeJIOIHePreTHYeCKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHus '
Hanpasnenue: 13.03.01 TerosHepreTuka v TeIIOTEXHUKA
Hanpasnennocts: «9HeproobdecneueHue npeanpusTHiD
I'pynna Cemectp

'

buner Ne 13
1. U3mepenue pacxona. [lepsuunble mpeoOpaszoBarenu pacxona. Pacxomomeps! nepeMeHHOTO nepenaia
naBiieHus. PacxomoMepsl HOCTOSIHHOTO Tiepenaja JaBieHus. TaxomeTpuueckue (TypOUHHBIE)
pacxoaoMepsl.

2. Anmaparnas cTpykrypa koHtposuiepa. [Ipomeinuiennsie [IJIK. IIporpammuoe obecnieuenne TTJIK.
S3biku iporpammupoBanus [1JIK no crangapry IEC 61131-3. Xapakrepuctrka kKaHaaoB
BBOJ1a/BbIBO/Ia. KOMMYyHHKalIMOHHBIE BO3SMOKHOCTH KOHTPOJIJIEPOB.

[Tommucs 3aBemyromero kadempoit

IToamnuck npenonaBarenst

T'POSHEHCKHWI TOCYIAPCTBEHHBIN HE®TAHON TEXHUYECKNI YHUBEPCUTET
NM.AKAJI, M.JI. MWJIJTMOHIIINKOBA




HHCTUTYT DOHEPT'ETUKH

I[I/ICIII/IHJ'II/IHa " ABTOMaTH3aNUs TECIJIOIHEPIr€TUIECCKUX YCTAHOBOK U CUCTEM TenJocHa0KeHus "

Hanpasnenue: 13.03.01 TerutosHepreTrka u TEIIOTEXHUKA
Hanpasnennocts: «9HeproodecrneueHue npeanpusiTuin
I'pynna Cemectp

Bujaer Ne 14

1. OcHoBHBIE MOJIENHN (CTATUYECKUE U TNHAMUYECKUE XaPAKTEPUCTUKN).

2. Usmepenue pacxona. [lepBudnbie peodpazoBarenu pacxona. Pacxomomeps! mepeMEeHHOTO Tiepernaia
naBiieHus. PacxomoMepsl MOCTOSHHOTO Mepernaja naBieHus. Taxomerpuueckue (TypOUHHBIC)

pacxomoMepsbl.

[Moanuce 3aBeayromero kadeapoit

HO,Z[HI/ICB npernoaaBaTeis

- " . "
NMM.AKAI. M.JI. MIJIJIMOHITNINKOBA
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Buiaer Ne 15
1. OcHOBHBIE TPUHIUITBI YTIpaBieHUsl. CTPYKTYpHBIE CXEMBbI IPUHLIUIIOB YIIPABICHMUS.

2. Perynupytromue opranbsl. KOHCTpyKIMM peryupyomux opraHoB UCIIOJIHUTENbHBIX YCTPONCTB.
Hpoccenupyromue u nozupyrome PO. PO MOTOKOB 3JIEKTPOIHEPTHUH.

[Momnucek 3aBenyromero kadeapoit

[Toanuce npenonasarens




