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Aemomamusauuﬂ menJjioInepzemudeCKux yCmaHO60K u cucmem mMenioCHa0IceHUs

1. IMACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOM JUCIUIIJINHE

Ne Kon
KonTposmmpyembie TeMbI HaumeHoBanue
n/ KOHTPOJIMPYeMO
AUCHUTLTAHBI . OIIEHOYHOI0 CpeCTBAa
n i KOMIIeTEeHIHH
! Teopus aBTOMaTHYECKOIr0 yIIpaBICHUS OIIK-2. gﬁiﬁﬁ;ii p:g(())I:
(TAY). OIIK-2.2, p p
DK3aMeH
2 ['ocynmapcTBeHHas cuctema nmpudopoB
(I"CII). Pexomenanuu no npuMeHEHHIO OITK-2 JlaboparopHas pabota
Y METOJIMKE TTOCTPOCHUS ) [IpakTuueckas pabota
OIIK-2.4.
dbyakuuoHanbHbIX cxem o 'OCT DK3aMeH
21.404-85.
3
Metoaet u  mpuOOpbl  U3MEpEHUS JaBopatopas pabota
TEeMIIePaTypHl. OIIK-2.
[IpakTuueckas padbora
Metoaet u  mpuOOpbl  U3MEpEHUS OIIK-2.2.
DK3aMeH
JTABJICHUSI.
4 | Meroagsl u  TpuOOpPHl  M3MEpPEHUS
YPOBHS. OIIK-2.
Metoaet u  mpuOOpbl  U3MEpEHUS OIIK-2.2. DK3aMeH
pacxona.
S HcnonHuTenbHbIE MEXaHU3MBI. OIIK-2. JlaGopatopuas paota
Perynupytomiyie oprassl OIIK-2.3 Hpaxmiieckas pabora
' o DK3aMeH
6 JlaGopaTopHas pabota
OIIK-2.
Bropuunsie nprbOops! (peryyisaTops!). [IpakTnueckas pabora
OIIK-2.3.
OK3aMeH
! [Iporpammupyemele JIOTUYECKHUE OIIK-2. Jlabopatopuas pabora
[IpakTuueckas pabora
koHTposuieps! (IJIK) OIIK-2.3.
DK3aMeH
8 | ABromMarusanus JHEPreTUYECKUX OIIK-2. SK3AMCH
YCTaHOBOK OI1K-2.3.
d PerynupoBanue TEmIoBBIX I B OTIK-2. DKk3aMeH
EryJINpo € TeIlIo pOLIECCOB. OIK-2 3. 3aMe
2. MEPEYEHDb OHEHOYHbLIX CPEJICTB
Ne HaumenoBanne KparTkasi xapakTepucTuka IIpeacraBiaenue
n/n OLIEHOYHOT0 OLIEHOYHOT0 CPeJCTBA OLIEHOYHOI'0
cpeacTBa cpeacTsa
B onzae
CpencTBo mpoBEepKH YMEHHI 00y4Jaromerocs Kommuiekr
MIPUMEHSITH MMOJTYYCHHbIE 3HAHMUSI 110 3apaHee 3a/laHui
1 Ilpakmuueckas N
JGoma OTIpEICTICHHON METOIUKE JIJISl PEIICHUS 3a71a4 | JIJISl BBITIOJTHEHUS
p WM 33JIaHUi TI0O MOJTYITIO UJTU TUCIUIUIMHE B MPAaKTHYECKUX
1[EJIOM pabot




2 CpencTBo MPOBEPKU YMEHUH 00yUaroIerocs
pel POBCpKH yM yHaarom Kommexr
MIPUMEHSITH MTOJIy9CHHBIC 3HAHMUSI 110 3apaHee -
Jlabopamopnas OTIpeICTICHHON METOIMKE Ha Y4eOHO —
IUISL BBIIIOJTHEHUS
paboma 1a0opaTOPHOM 000PYIOBAHHH ISl PELICHUS
N 1a00paTOPHBIX
3a/1a4 WM 3aJaHui 110 MOJTYJTIO WITH AGoT
IHACIAILUIMHE B I[EJIOM p
CpencTBo KOHTPOJISI, OPTaHM30BAaHHOE KaK
Tenst crienuaabHas Oecena mpernoaaBaTeltsi ¢ Bormpocsr o
. 00yJaromuMcst Ha TEMBI, CBSI3aHHBIC C TeMam/paszenam
o | camocmosmensro o .
n00COMOGKIL M3y4aeMoU NUCIUIUIMHON, U PACCYMTAHHOE Ha V], IIM
BBISICHEHHE 00beMa 3HaHU 00yJaroIerocs mo
OTIpeICTICHHOMY pa3Jieny, TeMe, TPoOIeMe | T.II.
3 . Bomnpocsr k
Oxzamen Hrorosas ¢opma o1ieHKH 3HaHUH
IK3aMEHY

3.1 KomnuiekT 3aianuii 11 NpaKTHYECKUX padoT:

3apanue Nel. Onpenenenre opuruHajia mo u300pakeHHIo sl 3aJaHHOM 6110k — cxembl ACP

3ananue Ne2. Ha BblgaHHOM cXxeMe MOCTPOUTH CXEMbl aBTOMATHU3AIlMU TEMIEpATyp H JIPYrux
MapaMeTpoB B COOTBETCTBUU C BAPUAHTOM.

3apanue Ne3. Hactpoiika Temneparypsl sMmyssitopa neur Ha TPM210.

3aganue Ne4. DieKTpUUYECKHE LIETIH B PEJICHHON CXEME.

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

3aganue Ne6. M3ydyeHre TEXHMUYECKHUX XapPaKTEPUCTUK U OCHOB MPOTPAMMUPOBAHMS MPOMBIILIEHHOTO
Joruyeckoro KoHrposuiepa S7-1200.

Kpurepun onieHKH 0TBETOB HA MPAKTHYECKHE PA0OTHI:

- H€ 3a4YTCEHO BbLICTABJACTCHA CTYACHTY, €CJIU CTYJCHT HE 06J1az[aeT A0CTATOYHBIM YPOBHCM
TCOPECTUUCCKUX 3HAHUU (HC 3HACT MCTOIAMUKHU BBIIIOJIHCHUS IPAKTUYCCKHUX HABBIKOB, MOKa3aHuil u
HpOTI/IBOHOKEBaHI/II\/'I, BO3MOXKHBIX OCJIO)KHGHI/II\/’I, HOPMAaTUBbI U HpO‘I.) /UM HE MOXKET CaMOCTOSITEIBHO
MNPpOACMOHCTPHUPOBATE IPAKTHUYCCKUC YMCHUA WM BBIIOJHACT HX, HAOIMyCKad pr'6ble omubOku. B
pEe3yJIbTaTC «HE 3aUYTCHO» CTYACHT HC I1OJIy4acT OaJnl 3a MPAKTUYCCKYHO pa60Ty.

- 3a4TEHO BBICTABJSAETCH CTYAEHTY, €CJH CTYJISHT 00JIaJaeT TEeOPEeTUYECKUMH 3HAHUSMHU (3HAeT
METOJIMKY BBITIONTHEHUS! MPAKTUYECKUX HABBIKOB, IOKa3aHWs W MPOTUBOMOKA3aHUS, BO3MOXKHBIC
OCJIO)KHEHUSI, HOPMATHUBBI W TIPOY.), CAMOCTOSITEJILHO JEMOHCTPHUPYET BBIMOJHEHUE TMPAKTUUYECKUX
YMEHHU, JOMyCKash HEKOTOPbhIe HETOYHOCTU (MaJIOCYIIECTBEHHBIE OIIMOKH), KOTOPHIE CAMOCTOSATEIHHO
oOHapyXuBaeT u ObICTpo ucnpanisieT. [I[puzHanuem (akta BHITOTHEHUS IPAKTUUECKOM pabOThI SBIsIETCS
- «3a4TE€HOY, OAIBHBIN YKBUBAICHT KOTOPOTO MOXKET COCTABIIATH IO TPeX Oajuia mo OalibHO-PEHTHHTOBOM
CUCTEME.

3.2 KoMIieKT 3a1aHuii 1J1s1 J1a0OpaTOPHBIX padoT:

3ananue Nel. Pa30MKHYTOE M 3aMKHYTOE YIIPABIICHHE.

3aganune Ne2. M3yuenue crioco60B CONPSyKEHHUs aHAJIOTOBBIX CUTHAIOB Ha
6a3e mpeodOpazosarens HIIT-1

3ananune Ne3. YpapieHue Ha OCHOBE TeMIepaTypHOI 3aBUCUMOCTH.
3aganue Ne4. AnanoroBoe n3MepeHue TEMIIEPATyphl U yIJia.



3ananme Ne8. Hactpoiika u mporpamMmmupoBanue npeoOpasoaresns yactorsl [TYB1.

3apanue Ne6. Hactpoiika u konpurypuposanue [1N]] perynsropa OBEH TPM210.

3aganmne Ne7. M3yueHne TEXHHYECKMX XapaKTEPUCTUK U OCHOB KOH(HUTYPHPOBAHHUS TaxOMETpa OBEH
TXO01.

3aganne Ne9. Mzyuenue unrepdeiicop IIJIK 150 OBEH RS-232, Ethernet st cBsi3u ¢ mepcoHaabHBIM
KOMIIBIOTEPOM.

KpnTepml OIICHKH OTBE€TOB Ha naﬁopaTopnble paﬁoTbI:

- He 3a4YTEHO BBICTABJNAETCH CTYJEHTY, €CJM JaH HENOJHBIH OTBET, MPEeACTaBISIOMUN co00ii
pa3po3HEHHBIE 3HAHMS 110 TEME BOIPOCA C CYIIECTBEHHBIMU OIIMOKaMU B onpeAeieHusx. [IpucyTcTByor
(GparMeHTapHOCTb, HEJIOTUYHOCTh M3JI0KeHUs. CTYIEHT He OCO3HAeT CBS3b JJAHHOI'O MOHATUS, TEOPHUH,
ABJICHUSI C JAPYrMMH OOBEKTaMH JUCUUIUIMHBL.  OTCYTCTBYIOT BBIBOJBI, KOHKpETH3alUs U
JIOKa3aTEIbHOCTh M3J0XKEHUs. Peub HerpamoTHas. JlomonHUTENbHBIE W YTOYHSAIOIIME BOIPOCHI
IIperoiaBaTelisi He IPUBOJAT K KOPPEKIMHM OTBETAa CTYJEHTA HE TOJbKO Ha MOCTaBJIEHHBIN BOIIPOC, HO U
Ha JIpyTrue BONPOCHl JUCLUIUIMHBI.

- 324YTEHO BBICTABJISIETCS CTY/AEHTY, €CJIU JIaH MOJIHBIN, Pa3BEPHYTHIA OTBET HA MOCTABIEHHBIH BOMPOC,
MOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HaHUM 00 O0O0BEeKTe, [O0Ka3aTeNbHO PACKPHITHI OCHOBHBIC
MOJIOKEHUS TEMBI, B OTBETE IPOCICKUBACTCA YETKas CTPYKTypa, JIOTHYECKas MOCIEIO0BATEIHHOCTD,
OTpaXkaolllass CYIIHOCTh PACKPbIBAEMBIX TMOHITHM, Teopui, sBIeHUH. 3HaHUE 00 oOBeKTe
JIEMOHCTpHUpYETCA Ha (pOoHE MOHMMAHUS €T0 B CHCTEME JaHHOM HAyKU U MEXAMCLUUIIMHAPHBIX CBA3CH.
OTBeT M3JI0KEH JUTEPATYPHBIM SI3BIKOM B HAyYHBIX TePMUHAX. MoOryT ObITH IOMYIIEHBI HEAOYETHI B
OTpe/ieNICHUH MOHSATUH, UCIIPABICHHBIE CTYIEHTOM CAMOCTOATEIHHO B MPOIIECCE OTBETA.

3.3 Tembl/pazaeianbl caMoCTOATEIbLHOI MOATOTOBKH

1. Tlokazarenm xauecTBa. IIpsiMple TOKa3arenn KadecTBa. KoOpHEBbIe TIOKa3aTeld KadyecTBa.
YacroTHbIe TOKa3aTenn kadecTBa. CBA3M MEXKAY TOKa3aTeIsIMUA Ka4eCcTBa.

2.  3aKOHBI peryIHpoBaHus. THUIIBI PETYIATOPOB.

3. OCHOBHBIE ONIpe/IeNeHUs U MOHIATUS METPOJIOTHH.

4. Tlpunuun ¢popmupoanus npudopa. 'OCT 21.404-85.

5. WsmepurenbHble npeodbpazosarenu temneparypsl (UIIT).

6. UM3mepurenbHbie mpeodpazoBatenu nasienus (UI1T).

7. W3mepurensHble npeodpazoBatenu yposHs (UIIY).

8. MHsmepurenwsHbie TpeodpazoBarenu pacxona (HUIIP).

9. MUsmepurenbHbIe TPeoOpa3oBaTed KOHIICHTPALIMHU BEIIECTBA.

10. DnekTpudecKue UCIONHUTEIbHBIC yeTpolicTBa (DY),

11. ITHeBMaTHM4eckue UCTIONHUTENBHBIE ycTpoiicTBa (ITNY).

12. Perynupytomue oprausl (PO).

13. TMupomerpuueckue MUITUBOILTMETPHL. [loTeHIIMOMETpEl. ABTOMATHYECKHE HIIEKTPUYECKHE
MOTEHIIHOMETPBI. ABTOMATHYECKHE 3JIEKTPOHHBIE MOCTOBBIE CXEMBI U3MEPEHUS TEPMOIEKTPHUECKUX
conpotusnenuit (TC) u 1.1.

14. Jlokanbnupie mpombinuieHHbIe cetu (JIIIC). Tomomorums (apxutektrypa) JIIIC. AnmapaTHbie
komnoHeHThl JIIIC: Kanan nepemaun nansbix; CeteBbie yctporictBa JIIC. IlpomeinuieHHbIE ceTH
HWDKHETO YpOBHS (ITOJIEBbIC HHBI). [I[pOMBIIIIEHHBIE CETH BEPXHETO YPOBHHI.

15. Perynupytomue yctpoiictBa. MHUKpPONpPOLECCOPHbIE BTOPUYHBIE MPHOOPHI. Hasnauenue
BTOPUYHBIX MPUOOPOB.



16. Ilporpammupyembie Jmoruueckue koHTposuiepsl [LJIK. MarnokaHanbHble, CpelaHee - |
MHOTOKaHaJIbHbIE KOHTpoJuiepbl. KOMMYHUKAIIMOHHBIE BO3MOXKHOCTH KOHTposuiepoB. Kpatkas
XapaKTEePUCTUKA CTAaHIAPTHBIX SA3bIKOB ITporpammuposanus I1JIK.

17. O6mme cBenenust o SCADA — cucremax. OcaoBubie pynkmun SCADA —cucrem.

18. YacroTHbIe IpeoOpazoBaTEIIH.

Kpurepun oueHku BOIIPOCOB cAMOCTOSITEIbHOM

JlonoaHUTENFHOE CPENCTBO KOHTPOJS, OpPraHM30BaHHOE Kak cCleluanbHas Oeceqa MpenojaBaTens C
0o0yJarommMcsi Ha TEMBI, CBSI3aHHBIE C M3ydaeMOW IUCIUIUIMHOW, W PAacCYMTAaHHOE Ha BBIICHEHHE O0beMa
3HAaHWH, OOYydYalolIerocss IO ONPEACICHHOMY pasleny, TeMme, NpodieMe W T.I., Ui JOMOJHCHHS
HETIOJIHOLIGHHOTO OTBETA 110 OCHOBHOMY MAaTepHUaly Kypca JEKIIHiA.

«3a4TeH0» - OTBET YETKO BBICTPOEH, pPAcCKa3blBAaeTCs, OOBACHSETCA CyTh pabOThI; aBTOP
IIOHMMAEeT MaTepuall, IPEKPACHO B HEM OPUEHTUPYETCS U OTBEYACT HA BOIIPOCHI; IIOKA3aHO BIIAJACHUE
Hay4YHbIM M CIIELUAIBHBIM alllapaToM; YETKOCTb BBIBOAOB IO TeMe. TakuMm o0pa3oM NpaBUIIbHBIE
OTBETHl Ha BONPOCHI M3 IMEPEUHS TEM CaMOCTOATEIbHOW pabOThl MOMOIYT CTYJAEHTY B IOJYyYEHUU
XOpOLIEH OTMETKH.

«He 3auyteH0» - pacckas3biBaeTcs, HO HE OOBSACHSAETCS CYTh WJIHM 3aUUTBIBAECTCS; UMEIOTCS
OT/eNbHbIE NpPEeACTaBICHUs 00 HM3ydaeMOM MaTepuasie, HO Bce, ke Oojblllas 4acTh HE YCBOEHA,
OTBEYAET IUIOXO U HETPAMOTHO; JJOKJIQTYUK HE MOXKET OTBETUTH Ha OOJIBITMHCTBO BOIIPOCOB.

4. OueHouYHble cpeacTBa

4.1 Bonpocsl Kk 1-ii py0e:kHOM aTTecTalMH
OcHOBHbIE NPUHIMIIBI yIpaBieHus. CTPyKTYpHbIE CXEMbl IPUHLIUIIOB YIIPaBJIECHUS.
3axonbl peryiaupoBanus. Kinaccuduxanus ACP no npuHIUMy peryaupoBaHusl.
OcHoBHbIE MOJIENIN (CTATUYECKUE U TMHAMUYECKUE XapaKTEPUCTUKN).
[IpeobpazoBanus Jlamnaca. [lepenarounsie GyHKITHN.
[Ipumeps! TUTIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.
Kom6unuposanusie ACP. [Ipumep KoMOMHUPOBaHHOM CUCTEMBI PETYIUPOBAHMUS.
Kackanubeie ACP. CtpykrypHas cxema kackanHoit ACP.

NGO WDdE

[Tpumep KackagHON cHUCTEMBI CTAOMIN3AIMH TEMIIEPATYPhl )KUJAKOCTH Ha BBIXOJIE U3

TEINI0O0OOMEHHHUKA, U KOTOPOl BCIioMOrarenbHbIM KOHTYpoM sBisieTcst ACP pacxopa rpetoriero

napa.

9. TexHuveckue cpeacTBa MOACUCTEM: HH()OPMAIIMOHHO -BBIYHCIUTEIHHON aBTOMAaTHIECKOTO U
JUCTAHIIMOHHOTO  YIPABJIEHUS, aBTOMAaTUYECKOTO PETYJIMPOBAHMSI, 3alUT U T.1.

10. Opranuzanuu 1Mo pa3paboTKe U U3TAHUIO CTaHaPTOB.

11. Haznauenue, npuHUMIbI noctpoeHus u crpykrypa ['CII

12. Ctpyxrypa Texundeckux cpencts ['CII. Bersu u curnans I'CIT

13. YcnoBHOe 0603HaUeHNE CPENICTB aBTOMAaTHU3aluu Ha cxeMax. [Ipuniun hopmupoBanus
npudopa.

14. TepmonnekTpudeckue TepMoMeTphl. TepMOMETphl COMPOTHBICHUS. MaHOMeTpHUuecKne
TEPMOMETPBI.

15. Knaccudukarus TupoMeTpoB.

16. Buabl m3mepsieMbIX JaBleHHH. MaHOMETpPHI U UX KiIacCH(UKaIUs.



17. ManoMeTpsl ¢ TpyOUaTol npykuHoid. MeMOpanHbie MaHOMETPHI. CHiTb()OHHBIE MAHOMETPHI.

[IpoMBIIIEHHBIN JATYUK 1ABICHUA.

18. M3meputenbHbIC MpeoOpa3oBaTenu JaBieHus. TeH3oMeTpudeckuii Meto. EMKocTHOM MeTo.

Oopasey ounema K 1-ii pydesxcnoii ammecmayuu

'PO3HEHCKHUM I'OCYJIAPCTBEHHBINM HE®TSIHOU TEXHUYECKU YHUBEPCUTET

UM.AKAZL. M.JI. MUJUIMOHITMKOBA

WNHCTUTYT HEPreTUKH

I'pynima Cemectp

Juctunnuza " ABTOMATH3aIUA TEIJI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xeHus "

1.

buner k 1-oii py6exxnoi arrectanuu Ne 7

HpHMep KaCKaHHOﬁ CHUCTCMBbI CTa6I/IJ'II/I3aHI/II/I TEMIICPATYPHI KUJAKOCTHU HA BBIXOAC U3

TEIII00OMEHHHKA, U KOTOPOW BCIIOMOTaTelbHBIM KOHTYpoM siBiisieTcss ACP pacxoma rperomero mapa.

2. Kackannusie ACP. CtpykrypHas cxema kackagHoit ACP.

[Tognuce npenogasarens

o gk w

4.2 Bonipocs! Ko 2-ii py0e:kHOH aTTecTaluu

I'mapocraTudeckuii METO1 M3MEpEHHS YPOBHS. [ napocTaTiueckue 30HbI A1 U3MEPEHUS
YPOBHS. MarHuTHbIE IOTPY>KHBIE 30H/IbI 111 HEMPEPBIBHOTO U3MEPEHMSI YPOBHH.

MeTtoapl onpeaeseHns ypoBHS 110 BpEMEHH NIPOXOKAEHUS CUTHAIA. Y POBHEMEDHI IS
CBIITYYHX MaTEepUaIOB.

[TontaBkoBble U OyiKOBBIE CpPECTBA U3MEPEHU ypoBHS. [I0MIaBKOBbIE BHIKIIIOYATEIH.
[TpeobpazoBarenu. Hopmupyronue npeodpazosarenu. ST u [1311, YCO (ALIT u LTAII).
YerpoiicTBa, o6ecniednBaromue paboTy JaTYNKOB BO B3PHIBOOIIACHBIX TTOMEIIEHHUSX.
ABTOMaTHYECKHE IEKTPUYECKUE TOTEHIIMOMETPBI. ABTOMAaTHYECKHUE IJIEKTPOHHBIE MOCTOBBIE
CXEMBbI U3MEPEHNs TepMouIeKTpudeckux conpotusiienuii (TC) u T.x1.

N3mepenue pacxona. [lepsuunslie npeoOpas3oBaTenn pacxoaa. PacxomoMepsl nepeMeHHOTo
nepenaja aaBjieHus. PacxogoMepsl IOCTOSIHHOTO NiEpenaja JaBiaeHus. TaxoMeTpuuecKue
(TypOHMHHBIE) pacX010MEpBHI.

yHBTpaSBYKOBLIC Pacxoa0MCEPHI. BI/IXpCBLIC pPacxoa0MEphI. KOpI/IOJII/ICOBLIC PaCXoa0MEPHI.
3JICKTpOMaTHI/ITHBIe PacCXoa0MEPhI.
HcnonHuTenbHbIe MEXaHU3MEL. KJ'IaCCI/I(I)I/IKaI_[I/ISI QJICKTPHUICCKUX H1M: (1 OJICKTPOMAIrHUTHEIC,
2 BHCKTpO,Z[BI/IFaTeHBHBIC). IITaroBeie  ABHUTATENH. I[BI/IF aTCjii  IIOCTOAHHOI'O  TOKaAa.
ACI/IHXpOHHBIC U CUHXPOHHBIC IBUT'ATCIIN.



10. PUM B cucremax aBTOMAaTHKH: 3JIEKTPOMArHUTHBIE peJie, 3JEKTPOMArHUTHbIE MyCKaTelu U
KOHTAKTOPbI, TEPKOHOBBIE PEJIe U JIPYTHUE.

11. [THeBMaTUYECKUE  HWCIOJNHUTENBHBIE MEXaHW3MBL. [ MApPAaBIMYECKHE  HCIOJTHHUTEIHHBIC
MexaHu3Mbl. [lo3unroneps! Ha KilanaHax.

12. Perymupyromme opranbl. KOHCTPYKIHMH pEryJIHpPYIONIMX OPraHoOB HUCHOJHUTEIbHBIX
ycTpoiicTB. [dpoccenupyromue u nozupyromiue PO. PO oTOKOB 3JI€KTPO3HEPTHUH.

13. AmnanoroBble U HU(PPOBBIE PETYIUPYIOLINE YCTPOHCTBA. 3aKOHBI PETYIUPOBAHHUS.

14. Peructpupyrome  npubopbl.  be3OymakHble  CaMOMKCLBHI. MuxkpornpoliieccopHbie
[IPOrpaMMHUPYEMBbIE PETYIISTOPHI.

15. HazHaueHnue W XapakTEPUCTHUKUA MHUKPOIPOIECCOpPHBIX peryisTtopoB. [N/ perymupoBanue.
[IT1M perynupoBanue. IIpoMbIIUIEHHBIE PETYIATOPSI.

16. OcHoBHBIC TOHATHS OO0 aBTOMATHU3WPOBAHHBIX CHUCTEMAax YIPABICHUS TEXHOJIOTHUYECKUMHU
npoueccamu (ACYTII).

17. Anmaparnas ctpykrypa koHtposuiepa. IIpomermuiennsie T1JIK. TIporpammHoe obecrneueHue
TUIK. S3biku nporpammupoBanus [IJIK no cranmapry IEC 61131-3. XapakrepucTuka KaHAIOB
BBOJIa/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJLIEPOB.

18. O6mue cBenenus o SCADA — cucremax. OcnHoBublie ¢yHkuun SCADA —cuctem.
Apxurekrypa noctpoenus SCADA — cuctem. SCADA kak OTKpbITas cHCTEMA.

Oo0pa3sen Oustera Ko 2 - i py0ekHOH aTTecTalUU

'PO3HEHCKUM I'OCYJIAPCTBEHHBINM HEDTSHOU TEXHUYECKUN YHUBEPCUTET
UM.AKAJL. M.JI. MWIUIMOHILIMKOBA

HNHCcTUTYT HEpreTuKH
['pynna Cemectp
JuctunnuHa " ABTOMATH3AIUs TEIUVI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xkeHus "
buner ko 2-oit pyGexxHoit arTectranuu Ne 4

1. ITo kakuM mapameTpam JI0JKHA OBITH NMPEyCMOTPEHA TEIIOBAs 3alUTa Ha
naporeHepaTopax.
2. Kakumu cpefcTBaMu aBTOMAaTHYECKOTO PEryJIMpPOBaHUS OCHAILEH y3€Jl HOArOTOBKH KHJIKOTO
TOIINBA.

[Toamuces nmpenoaaBaresns

4.3 Bonpockl K IK3aMeHY M0 AUCIHUILIHHE
ABTOMATH3aLUS TEIJIOIHEPreTHYECKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeH s

1. OcHoBHBIE NPUHIMIBI YIIpaBieHUs. CTPYKTYpHbIE CXeMbI IPHUHLIUIIOB YIIPaBJICHUS.



NGO~ wWDN

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,

25.

26.

27.

28.

29.

30.

3akonsbl perynupoBanus. Kinaccudukanus ACP o npuHITUIY peryimpoBaHus.

OcHoBHbIE MOJENN (CTATUYECKUE U TUHAMUYECKUE XapAKTEPUCTUKN).

[TpeoGpaszoBanus Jlamnaca. [lepenarounsie ¢yHKIHH.

IIpumeps! TUIIOBBIX 3BeHbEB. COEMHEHNS 3BEHBEB.

Komo6unuposanubsie ACP. [Ipumep KOMOMHUPOBAHHOM CUCTEMBI PETYIUPOBAHMUS.

Kackagnsie ACP. CtpyktypHas cxema kackaano ACP.

[Ipumep kackaIHOM cUCTEMBI CTAOMIN3ALMY TEMIIEPATYPHI JKUIKOCTH Ha BBIXOJE U3
TEII000MEHHHUKA, U KOTOPOH BCIioMorareabHbIM KOHTYpoM sBiisieTcss ACP pacxoaa rpetoiero
napa.

TexHuueckue cpesncTBa MoJACUCTeM: HHPOPMALMOHHO -BBIUMCIUTEIBHON aBTOMAaTHYECKOTO U
JUCTAHLIMOHHOTO  YIPAaBJIEHUS, aBTOMAaTUYECKOIO PETYJIMPOBAHUS, 3aLIUT U T.1.
Opranuzanuu 1o pazpaboTKe U U3/1aHUIO0 CTaHAAPTOB.

Haznauenwue, npunuumsl nocrpoeHus u ctpykrypa ['CII

Crpykrypa texundeckux cpeacts ['CII. BetBu u curnanst ['CIIT
YcnoBHOe 0003HaUEHUE CPEACTB aBTOMAaTH3aluu Ha cxemax. [Ipunnun dhopmupoBanus
npuodopa.

TepMonnekTpuueckre TepMOMETphl. TepMOMETphI COPOTUBIIEHUS. MaHOMETpUYECKUE
TEPMOMETPBI.

Knaccugukarus mupoMeTpos.

Bunbr m3mepsieMbIx naBieHud. MaHOMETPHI M UX Kiaccu(UKaITus.

MasnomeTpsl ¢ TpyOuaToi npyKuHOi. MemOpanHbie MaHOMETpbl. CHIb(OHHBIE MAHOMETPHI.
[TpoMbIIIIEHHBINA AATYUK JABICHUS.

W3meputenbHble peoOpa3oBarenu naBieHus. TenzoMmeTpuueckuit Mmeto. EMKoCTHOI MeTo/I.
I'unpocraTudeckuii MeTo1 U3MepeHus YpoBHA. [ uapoctaTiueckue 30HIbI A1 U3MEPEHUS
ypOBHS. MarHUTHBIE IOTPY>KHbBIE 30H/IbI JIJIs1 HEIPEPHIBHOTO H3MEPEHUS YPOBHSI.

MeTob1 onpe/iesieHrs YpOBHS 0 BpEMEHH MPOXOKIECHUS CUTHANA. Y POBHEMEPHI s

CBIITYYHX MaTEepUaIOB.

[TontaBkoBbIe M OyHKOBBIE CpPECTBA U3MEPEHUN ypoBHS. [I0MIaBKOBbIE BHIKIIIOYATEIH.
[IpeobpazoBarenu. Hopmupytomume npeodpazoBarenu. DI u [I3I1, YCO (ALIT u LTAII).
YcerpoiicTBa, obecnieurBaromue padoTy JaTYNKOB BO B3PHIBOOIIACHBIX MTOMEIIEHUSX.
ABTOMaTHYECKHE NIEKTPUYECKUE TOTEHIIMOMETPBI. ABTOMAaTHYECKHUE IJIEKTPOHHBIE MOCTOBBIE

CXEMBbI U3MEPEHUs TepMouIeKTpudeckux conpotusienuii (TC) u T.x1.

W3mepenue pacxona. [lepsuunblie npeodpazoBaTenu pacxona. PacxogoMepsl nepeMeHHOro
nepenaja aasjeHus. PacxomomMepsl IOCTOSIHHOTO NiEpenaja JaBiaeHus. TaxoMeTpuuecKue

(TypOMHHBIE) PacX0IOMEPHI.

VYabpTpa3BykoBble pacxogomepbl. Buxpesbie pacxomomepbl. KopHoamcoBbsle pacxoaoMephl.
DNEeKTPOMarHUTHBIE PACX0JIOMEPBI.
HcnonuutenbHpie Mexanu3mbl. Knaccudukanus snextpudeckux UM: (1 anekTpomMarHuTHBIE,
2 DIIEKTPOJIBUTATEIILHEIE). [[MaroBeie  gBuUratenu. JlBuratenu NOCTOSHHOIO — TOKa.
ACHHXpPOHHBIE U CUHXPOHHBIE JIBUTATEIIN.

PUM B cucremax aBTOMATHKH: SJEKTPOMArHUTHBIC peie, dJICKTPOMArHUTHBIC MyCKaTeIu U
KOHTaKTOPBI, TEPKOHOBBIE PEJie U IpyTHE.
[THeBMaTHYEeCKME  HMCIOJHUTENIbHBIE MEXaHW3Mbl. [ WaApaBIWYecKWe  HCIIOTHHUTEIbHBIC
MexaHu3MbI. [lo3uIMoHeps! Ha KITarmaHax.

Perynupyronme opranbl. KoHCTpyKIMM  peryliMpyroldx OpPraHoB  HMCHOJHUTEIbHBIX



ycTpoicTB. dpoccenupyroniue u nozupyromre PO. PO mOTOKOB 3JIEKTPOIHEPTHUH.

31. Amnanorosble U U(PPOBBIE PETYIUPYIOIINE YCTPOHCTBA. 3aKOHBI PEryJIMPOBAHUS.

32. Peructpupytomme  npubopsl.  be3dymaxknbie ~ camomucubl.  MHUKPOIPOIECCOPHBIE
IIPOrPaMMUPYEMBIE PETYIISTOPBI.

33. Haznauenue M XapakTepUCTHKH MHUKPOIPOIECCOPHBIX peryisTopoB. [IM]] perynupoBanue.
[I1M perynupoBanue. [IpomblilIEHHbIE PETYJISITOPHI.

34. OcHOBHBIE TOHATHUS 00 aBTOMATHU3MPOBAHHBIX CHUCTEMaX YIPAaBICHHSI TEXHOJIOTHYECKHUMHU
nporneccamu (ACYTII).

35. AnmmapatHast ctpykrypa koHTposuiepa. Ilpomeinuiennsie ITJIK. Ilporpammuoe oGecnieueHue
TJIK. SA3biku mporpammupoBanust [1IJIK o crannapry IEC 61131-3. XapakrepucTika KaHaloB
BB0/1a/BbIBOJIa. KOMMYHUKAITMOHHBIE BO3MOXHOCTH KOHTPOJIJIEPOB.

36. O6ume ceenenns o SCADA — cucremax. OcnoBuble ¢ynkuun SCADA —cucrem.
Apxwutekrypa noctpoenuss SCADA — cucrem. SCADA kak OTKpBITasi CHCTEMA.

Oobpaszey IK3aMeHAYUOHHO20 Dulema

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIA HE®TAHOW TEXHUUYECKUI YHUBEPCUTET
HMM.AKAJI. M.JT. MIWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKH

JucuumnuHa " ABTOMATH3alHA TeNJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TelIoCHAOKeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasnenHocTh: «9HeproodecnedyeHne npenpusTiin

I'pynmna Cemectp
Buier Ne 7

1. HpI/IMCp KacKaJHOW CHCTEMBI CTa6I/IJ'II/I3aI_II/II/I TEMIICPATYPHI KUJKOCTU HA BBIXOAC U3
TCHJIOO6M€HHI/IKa, u KOTOpOﬁ BCIIOMOT'aTCIIbHBIM KOHTYPOM SBJISACTCA ACP pacxoda rperouiero mapa.

2. Kackannupie ACP. CtpykrypHas cxema kackagHoit ACP.

[Toamuces nmpenoaaBaresns [Toanucek 3aBenytoiero kadeapon




Ilpunoswcenue 1

KOMILJIEKT 3AI[AHI/II71 JJISA BBIITOJIHEHUSI IPAKTUYECKUX PABOT
3apanue Nel. OnpeneneHrue opuruHasia mo u300pakeHHIO IS 3aaHHOM 6110k — cxembl ACP

ens nanHON pabOTHI:

1. CocTaBuTh ypaBHEHHE NEPeIaTOUHON (QYHKIIMU U1 PA3IMUHBIX COEIMHEHUN OJIOK — CXeM
ACP;

2. BoinosnHuTh nepexo/; oT 1300pakeHNs K OPUTMHAILY C UCIIOJIb30BAaHUEM METO/1a
(ITpeobpazoBanus Jlamaca)

3. [Tonyunte Wiawk(p) onHOKOHTYpHOTO ACP;

4 BbruncauTh KOpHU XapaKTEPUCTUYECKOTO YpaBHEHUsI 3aMKHYTO ACP;

5. ITocTpouTh NEepexoHbIi MpoLEce M0 KaHaTy peryJIupOBaHusl.

6 BeiBogb o pabore.

BaHaHne Ne2. Ha BBIJJAHHOM CXEMe MNOCTPOUTH CXEMbI ABTOMATHU3AMU TEMIICpATYp U APYIrux
nmapaMeTpoOB B COOTBETCTBUH C BAPUAHTOM.
HOCTpOI/ITb CXCMbI

1. Wunukanus u peructparus temmeparypsi (TIR).

2. Wuaukarus, perucTpanusi U peryJupoBaHUE TEMIIEPATYPhl C TOMOIIBIO MHEBMATHYECKOTO
perynaropa (TIRC, nHeBmaTHKa).

3. WHaukanuss ¥ peryjiMmpoBaHue TEMIIEpaTyphl ¢ MOMOIIbI0 MHKPOIPOILECCOPHOTO PETYJISTOpa
(TIC, 211.)

4, Wuaukanusi, perucTpanusi, CUTHAIM3AIMs M PETYJIHMPOBAHUE TEMIIEPATyphl C MOMOIIBIO

notenuuometpa (mocta) (TIRC, a11.)
3ananmne Ne3. Hactpoiika Temneparypsl amyisTopa neun Ha TPM210

Copnepxanue pabOThI

a) M3yuuTh BO3MOXKHOCTH ¥ OCOOEHHOCTH JIAOOPATOPHOT'O KOMILJIEKCA.

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

B) M3yunts npununs! koHpurypuposanus [IN]I-perynsatopa.

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

- U3YYUTh OCHOBHBIE BO3MOXHOCTH NporpaMmHoi cpenbl « TPM2xx Kondurypatop»;

- COCTaBHUTh IOCJEIOBATEIBHOCTh, B KOTOPOH Oyner mpoBoauTbcs KoHpurypuposanue [THJI-
perymasTopa.

- ocBouTh mnporpamMmuyio cpeny «TPM2xx Konduryparop» mns xondurypuposanus I[TN]I-
perynsaTopos cepuu TPM;

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

- MIPOBECTH HKCIEPUMEHTAIbHbIE MCCIIEJI0BAaHMs 33JaHHBIX BapUaHTOB pexUMOB pabdots! [THN/I-
perynaropa (peryJaupoBaHue N0 ABYXITO3ULMOHHOMY 3akoHy wiun 1o [11/[-3akony);

- IPOBEPUTH NIPaBUIILHOCTH BBIIOJIHEHUS [TOCTaBICHHON 3a1a4H;

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

KoHTponbHBIE BOITPOCHI
1) Kakoii BbIX0/1 KOHTpOJIEpa Ha3bIBAETCSI CUTHAJIBHBIM M KaK 3a/1aTh PEKUM ero padoThl?



2) 3aueM BBOJUTCS TUCTEPE3UC B PEIKUME JIBYXIIO3ULIUOHHOTO PETYIUPOBaHUs?

3) B kakux equHunax uaMepstorcs napamerpsl [IU]I-perynsaropa?

4) Kak Biusier yBenudueHue Tu Ha xapakTep nepexoqHoro mpoiecca?

5) Uro obecnieunBaet nuddepeHmanbHas COCTaBIsAOmas? 6

) KakoBbl ocoOeHHOCTH PabOTHI KOHTPOJIIEpa B PeKUME «ABTOHACTPOMKa»?

7) Kak ocymectBnsierca unnnuanusanus [ITU/-perymnstopa?

8) Kak skcriepuMeHTanbHO CHUMAIOTCS TEPEX0/IHbIE XapaKTePUCTUKU KOHTposiepa?

3ananme Ne4, DjieKTpUUYECKUE LICTIH B PEIICHHON cxeme

Llens paboTHI.
1. Tlo3HakOMHUTBCS € (PYHKIMOHAIBHBIMM CXE€MAaMHU CHCTEM aBTOMAaTHYECKOrO U JUCKPETHOIO
YIPABJICHHUS.
2. I1o3HaKOMUTBCS C YCTPOMCTBOM U IMPUHLIUIIOM JIEHCTBUS JIEKTPUUECKUX PEJIE.
3. 3yunts anreOpy JIOTUKH.

[Tnan paGoThI.

1. Pa3paborath u cobpaTh cxemy, B KOTOpPOW IMpH 3aMblkaHuU BbikItodyarens S2 pene K1, cBoum
KOHTaKTOM BKJIFOYAET WJIM BBIKIIOYaeT OOBEKT yIpaBieHHs (JaMITy WIN JBUTATENb).

2. Pa3pabotarh u ucclie0BaTh CXeMY, B KOTOPOU 3JEKTPOABUTATENb JOJDKEH BKIIOYATHCS C IIOMOIIBIO
pelie ¥ OCTaBaThCsl BO BKJIIOUEHHOM COCTOSIHUU IOCJIE BBIKIIOUEHUs pene. Mcnonb3oBats TymOep S2,
pene K1, K2 u nBurarens.

3. OnucaTh NpUHIUN IEHCTBUS Pa3pabOTaHHBIX CXEM.

4. IlpencraBbre (QYHKIMOHAIBHYIO CXEMY, BbIICIUB B HEH 1I€Nb

YIPABJISIOUIETO TOKA U YIPABIISIIOIINI KOHTYP.

5. CocTaBUTh TOTUYECKUE YPABHEHHUSI, OMIMCHIBAIOIIUE pa3pabOTaHHbIE CXEMBI.

3aganmne Neb5. M3ydeHue TeXHMYECKHX XapaKTEPUCTUK U OCHOB KOH(UTYpUPOBaHMS TaXxOMeTpa
OBEH TXO01

Copnepxanue pabOThI

a) M3yuuTh BO3BMOXXHOCTH M OCOOEHHOCTH JIAOOPaTOPHOTO KOMILJIEKCA.

0) U3yunth Ha3HaueHUe, TeXHUUECKue Xapakrepuctuku taxomerpa OBEH TXO01.

B) M3yunTh NpUHIUIBI KOH(QUTYPUPOBAHUS TaXOMETpa.

r) /Jloma, mpu mNoOAroToBKe K paboTe, COCTaBUTh IOCIEI0BAaTEIbHOCTh, B KOTOpPOH OyAer
MIPOBOJIUTHCS KOH(PUTYPUPOBAHHUE TAXOMETPA.

n) Ha crenne:

- MIPOUTH TECTHPOBAHUE MO (YHKIHOHAIBHBIM BO3MOXKHOCTSAM, PEXHMaM pabOThl U MPUHIUIIAM
koHpurypupoBanus taxomerpa OBEH TXO01;

- CKOH(UTypUpOBaTh TaXOMETP B COOTBETCTBUU C BBIIAaHHBIM 331aHUEM;

- TPOBECTH OHKCIEPUMEHTaJbHbIE MCCIEIOBAaHUS 33/JaHHBIX BApUAHTOB PEXKUMOB pPabOTHI
TaXOMETPa;

- IPOBEPUTH PABUIILHOCTDH BHIIIOJHEHUS MIOCTAaBICHHOM 3aa4u;

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

Pabora nomkHa conepxath:
a) 1enb pabdoThl;



6) Tabnuumy mapaMeTpoB, KOH(MUTYpUPOBAaHHE KOTOPBIX TpeOyeTcst JUIsl  BBIIOJIHEHUS
nabopaTopHON pabOTHI;

B) CXEeMy TOJKJIIOUEHHUS MJisi MPOBEACHHS TMPOBEPKH NPABWIBHOCTH (DYHKIIMOHUPOBAHHS
TaxoMeTpa

T') SKCIIEPUMEHTAJIbHBIE PE3YJIbTAThI BHIIOJIHEHHS Ja00paTOpPHOIl paboThI;

1) BBIBOJIBI TIO padoTe.

KoHTposbHbIE BOIIPOCH

1) Kakue ¢pyHKIMH MOKET BBIITOTHATH TAXOMETP B CUCTEME aBTOMATH3aIUN?

2) Kakwue TuIbl BEIXOJIOB €CTh y TaxoMmeTpa?

3) KaxoBbel mnpuHUMIBI (GOPMHPOBAHUS  BBIXOAHOTO curHaiga Il-perymsaropa  (THIbI
peryaupoBaHus)?

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

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

6) KakoBbl 0cOO€HHOCTH pabOTHI TAXOMETpa B pEKUME CUETUMKA HAPAOOTKH?

7) Kak skCiepuMeHTaIbHO CHUMAIOTCS CTATUYECKUE XaPAKTEPUCTUKU?

8) Kak npous3BoauTCs MHULIMATIU3aLUs TaxoMeTpa?

3aganue Ne8. 3yuyeHne TEXHMYECKHX XapaKTEPUCTUK U OCHOB MPOrPaMMHUPOBAHUSA
MIPOMBIIIIJIEHHOTO JIOTHYeCKOro KoHTposuiepa S7-1200

Coneprxanue pabOTHI

1) M3yuuth Ha3HaueHue, TexHumueckue xapakrepuctuku [1JIK SIEMENS S7-1200, ocHOBHBIE
Y3JIBI B BO3MOYKHOCTH J1Ja0OpAaTOPHOTO CTEH/IA.

2) VU3yuuth cucTeMy KOMaH 1 U IPUHIHITEL TporpammupoBanus [JIK.

3) HMoma mpu moAroTtoBKe K paboTe: - BBHITOJHUTH CHHTE3 CHCTEMbl aBTOMATH3AIMH COTJIACHO
BBIJIAHHOTO BapuaHTa 3aJ[auu; - COCTABUTh MIPOrpaMMYy JIJIsl BBOJIa B KOHTPOJLIEP.

4) Ha crenpe:

- TPONTH TECTUPOBaHME IO CHCTEME KOMaHJ W MPHUHIUIY nporpammupoBanus Ha [1JIK
SIEMENS S7-1200;

- OCBOHTH rpaduueckyto cpeny nporpammuoro odecneuenus SIMATIC TIA PORTAL;

- CKOH(GUTYPUPOBATH 0O0OPYAOBAHUE;

- HabpaTh Ha KOMIIBIOTEPE IMOITOTOBICHHYIO NPOTpaMMy, OTKOMIWJIMPOBATH €€ W BBECTH B
KOHTPOJLIIEP.

Y6enuThes B MPaBUIBHOCTH PabOThI TPOTPAMMBI.

Pabota nomkHa conepkars:

a) HAMMEHOBaHUE U 1eJb pabOThI;

0) ycioBus 3a/aud 1O BapuaHTy, NPUHATbIE 0003HAYEHUS NEPEMEHHBIX, JOrMYeckue (QyHKIMU
JUIE BBIXOTHBIX W TIPOMEXKYTOYHBIX IEPEMEHHBIX, TPU HEOOXOJMMOCTH IUKJIOTpaMMy pabOTHI
000pynOBaHUS;

B) Joruyeckue PyHKIUHU B aJpecax MporpaMMUPyEeMOro KOHTPOJIIEpa;

I') IpOrpaMMy Ul pealu3alyi CUCTEMBI yIIpaBIeHUS;

1) METOAWKY OKCIEPUMEHTAJIbHONH IPOBEPKH (YHKIIMOHHPOBAHUS PEATM30BAaHHONH CHCTEMBI
yIIpaBJICHUS U PE3YNbTaThl IPOBEPKHU;

€) BBIBOJIBI 110 paboTe.

KoHTposbHBIE BOITPOCHI

1. Uto 03HauaeT TepMUH «KOH(PUTYPUPOBAHUE KOHTPOILIEpa»?

2. UTo 03HaYaeT TEPMHUH «3aKa3HOM HOMEp MOYJsl KOHTPOJUIEpa», TI€ U KaK OH UCIONb3yeTcs?
3. Uto Takoe TabyiHIia CHMBOJIOB M KaK OHA MCIOJIB3YETCs MPU TPOTrPAMMHUPOBAHIHN KOHTpOJuIepa’?



4. Mosxso 1 B SIMATIC S7-1200 peanuzoBaTs TaiimMep ¢ ycraBkoid Bpemenu 0,07 c?

5. Ilpu kakux yclIOBHSIX Ha BBIXOJI€ CUETUMKOB KOHTposuiepa opmupyercs curdan «0» u curHain
«1»?

6. Kak CHATH XapaKTEepUCTUKY BXO/1-BbIXOJ] aHAJIOIrOBOI'0 KaHajia BBoja?

7. Yrto o3Hauaer co3gaHue (¢yHKUMOHaIbHOro Onoka (FB) mnpu mnporpamMmmupoBaHun
KOHTpoJuiepa?

8. Uto o3navaet cozganue u oTkpbiTHE pyHkuuu (FC) mpu mporpaMMupoBaHuy KOHTposuiepa?

KOMILJIEKT 3AJAHUM 151 BBIIIOJTHEHUS JABOPATOPHBIX PABOT

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

Lenv pabomul.

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

Inan pabomei.

1. Pazpabotars cxemy, B KOTOPOW aHAJIOTOBBIN CHTHAJ JaTYMKa TEMIIEPaTypsl mpeoOpasyercs B
CHUTHAJI, KOTOPBIH IPH JOMYCTUMBIX 3HAaYEHHIX TeMIlepaTypbl uMeeT 3HadeHue 0, a Ipu MpeBBIIICHUH
TeMIeparypsl 3Hauenue “1” (puc. 9.3.).

2. JIONMOJHHUTH CXEMy TaKuM O0pa3oM, YTOObI HAarpeB aBTOMATHYECKH OTKJIHOYAICS WA
yYMEHBIIAJICS MPHU JOCTHKEHUU BEPXHEU MpeaenbHou TemnepaTypbl. OOpaTHYIO CBSI3b OCYIIECTBUTH C
nomo1nbio Tpansucropa V1, mubdo ¢ momorisio pene K2 (puc. 9.4.).

3. [IpeacraBuTh cxeMy MOTOKA CUTHAJIOB B O0OMX CTydasXx.

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

MeToaguUYEeCKHE YKa3aHH IO BbIITOJIHCHUIO J'Ia60paT0pHBIX pa60T Ha CTCHAC - «OCHOBBI
aBTOMaTUu3alum».

3aganue Ne2. M3ydyeHue cnoco00B CONPsIKEHUsI AHAJIOTOBBIX CUTHAJIOB HA 0a3e
npeodpaszoBarens HIIT-1

B na6oparopuu:

- IPOUTH TECTUPOBAHUE MO (PYHKIMOHAIBHBIM BO3MOXKHOCTSAM, NMPUHIUIAM KOH(UTYPUPOBAHUS U
pexxumam paboTsl mpeodpaszoarens temieparypst OBEH HIIT- 1,

- ocBOoUTH mporpamMmmuyto cpeay «Kondurypatop HII01» mns koHbuUryprupoBaHus npeodpa3zoBaTes
HIIT-1;

- CKOH(UTypHpOBaTh MpeoOpa3oBaTesib B COOTBETCTBUH C BbIIAHHBIM 3a/IaHUEM;

- TIPOBECTH DSKCIEPHUMEHTAJIbHBIE HCCIENO0BAaHMUS 3aJaHHBIX BAPHMAHTOB PEXHUMOB pPabOTHI
npeoOpa3oBaress, IPOBEPUTH IPABUILHOCTH BBHITIOIHEHUS MIOCTABICHHOH 3a/1a4H;



MMOATOTOBUTH OTYET U CAENIATh BBIBOJIBI IO paboTe.

OTuer D0JKEeH CoJIepKaTh:

a) 11eJIb pabOoTHI;
0) napameTpsl KOHQHUrypanuu npeoOpa3oBaTelis TeMIIEPaTyphbl;
B) VIPAaBISIONIYI0 TMPOTpamMMy I TPOrPaMMHUPYEMOTO pele, pPeau3yIoNlylo 00padoTKy

AHAJIOT'OBOI'O CHUI'HAJIa,

r) BBIBO/IBI 110 padoTe.

KoHnTponbHbie BOmpoch

1.

2.
3.
4

Kaxosa pazpsanocts AL HIIT-1 npu pabote ¢ Tepmonapamu?

KakoBbI npenmyinecTBa UCMOJIb30BAHUS BBIXOAHOTO curHaina 4..20 MA?
Kak ocymiecTBisieTcss KOHQUTYpUpOBaHKE aHAJIOTOBOTrO BXxoja pene [1P114?
Kak ocymiecTBisieTcs: mpoBepka MpaBUILHOCTH padOThl CUCTEMBI?

3aganue Ne3. YnpaBjieHre HA OCHOBE TeMIIEPATYPHOIi 3aBUCHMOCTH

Ha na6opatopuom ctenae «OCHOBBI aBTOMATU3AIMN BBITTOJIHUTH CICIYIOUTYIO padoTy:

1. W3y4nTh NpUHLHKI AEHCTBHS CUCTEMbI aBTOMAaTHYECKOTO YIPABJICHUS ABUraTeIeM
HOCTOSIHHOT'O TOKAa HAa OCHOBE TEMIIEPATypHOU 3aBUCUMOCTH.
2. CocraButsb cTpykTypHyto cxemy CAP nBurarens.

[1nan paboThI.

a) Pazpabortats cxemy, B KOTOpPOIi Y NPEBBIIICHUN TPEACTHHON TEMIEPaTyPhl BBIKIIOYAETCS
HarpeBaTeJIbHbBIN 3JIEMEHT U BKIJIIOYaeTCs 3neKkTpoasurarens (puc. 10.1.).

0) OnpenenuTh OTJEIbHBIC SJIEMEHTHI YCTPOUCTBA, UX (DYHKIIMOHALHOE Ha3HAUYEHNE U 00BEKTHI
yIpaBIeHUsI.

B) 1306pa3ute crpykrypHyto cxemy CAY.
I') OnpenenuTh Npu KaKuX YCIOBUAX JEKTPOJBUTATENb HAXOAUTCS BO BKIFOUEHHOM COCTOSHUM.
J1) CMOHTHPOBATh CXeMY U IPOBEPUTH MPABHIILHOCTh BaIlluX

BBIBOJIOB.

e) [IpencraButh 000CHOBaHHE HEOOXOUMOCTH TEMIIEPATYPHO-3aBUCUMOI'0 BKIIFOUEHHUSI CTAHKOB,
npuOOpOB U YCTaHOBOK. Kakol KOHKpETHBIN POLECC MOXKET OBITh CMOJIETIUPOBAH B XO/1€
BBIIIOJIHEHHMS OIIBITA.

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

3aganue Ned. AHaJIOroBOe U3MepeHHe TeMIepaTyphbl M yrja

Lenv pabomur.
M3yunTh METO/IbI H3MEPEHHUS aHAJIOTOBBIX CUTHAJIOB ITPH ITOMOIIX ONEPAIIHOHHBIX YCUIUTEICH.

IInan pabomui.



1. Pa3paboraiiTe 1 cobepute cxemy Uil aHATOTOBOT'O U3MEPEHHsSI TeMIIepaTyphl Ha OCHOBE
TEPMOPE3UCTOPA U MHBEPTHUPYIOIIETO ONEePaMOHHOTO yermTens (puc. 18.1).
2. OmpenenuTte pa3anyHble 3HAUEHUS OTEHIMANA, TIOCTYMAIOIIEro OT qaTunka yria Y.

3. CpaBuute HocuTenu uH(OpManu UM MHOOPMAIIMOHHBIE MAapaMeTpPbl, a TAKXKE BUJ CUTHAJIOB,
MOCTYMAIONIMX OT HM3MEPHUTENbHBIX YCTpoicTB. OTOOpasuTe pe3yabTaThl MPOJEIaHHOW pabOThHl B
COOTBETCTBYIOIIIEH TabIHUIIE.

4. BeiBosibI IO pabdore.

MeToO ANYCCKHUE YyKa3aHHJ IO BBIIIOJHCHUIO J'Ia60paTOpHBIX pa60T

Ha CTCHJC - «OCHOBBI aBTOMaTHU3alun).

3aganue Ne5. Hacrpoiika n nporpamMmmupoBaHue npeodpasosares yactorsl [IYB101

B naboparopuu:

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

- HACTPOUTH IIpeoOpa30BaTeb YaCTOTHI B COOTBETCTBHUH C BBIJIAHHBIM 33/IaHUEM;

- co0paTh cXeMy, HCIOJIb3YSl HMUTATOP MyJbTa OIlepaTopa WK APyroe 000pyI0BaHHE;

- IPOBEPUTH PABUIILHOCTD BHITIOJHEHUS MOCTABICHHOM 3a1a4u;

- IOATOTOBUTH OTYET U CJENIaTh BBIBOJBI 10 padoTe.

ITopsinok BeinosiHeHHs J1a00paTOpHOI paboTHI.

B cooTBeTcTBUM C 3a1aHUEM, TOIYYEHHBIM OT IMPETOAaBaTellsl, HEOOXOIMMO BBITOIHUTE CIIEIYIOIINE
JEUCTBHS:

1) cBecTn B Tabnuily Bce KOH(MUTYpHpyeMble TapaMeTpbl ¢ TpeOyeMbIMU 3HAYEHUSIMU U pa3padoTaTh
(YHKIIMOHATIBHYIO CXEMY MOAKIIOUEHUS;

2) ckoH(uUrypupoBaTh npeoOpa3oBaTesib 4acTOThl Ha 3aJaHHBIN peXUM pabOThl C YIpPaBJIEHUEM OT
KHOTIOYHOM MaHeNIu WM BHEITHUX TyMOJIepoB;

3) nepeBecTH npeodpazoBaTesb YaCTOThl B pabounii peskum. OcylecTBUTh NPOOHBIN MYCK CUCTEMBI U
oInpo0OBaTh YHpaBjieHUE OT KHOIOYHON MaHEIN U BHEIIHUX TyMOJIEpOB;

4) mnpoBepUTh MPaBWIBHOCTh (DYHKIIMOHMPOBAHUS IpeoOpa3oBaTeist YacTOThl (COOTBETCTBUE
3aIaHHOMY pekumy). Habmonath 3a ero mapameTpamu.

Bapuants! 3a1annii
[Ipu moaroroBke kK J1abopaTOpHOW pabOTe CTYAEHT JOJDKEH B COOTBETCTBHU C TaOJ. 3aJaHus
npenojaBaTelis BEIOpaTh CBOW BapHaHT.

OTuét o paboTe AOIKEH COJlePKaTh:

a) 1eJsib paboThI;

0) mocnea0BaTeIbHOCTh HACTPOUKH MpeoOpa3zoBaTelis YacTOThI;
B) METOJMKY dKCIIEpUMEHTAIbHOMN MpoBepkH padoTsl [14;

I') BBIBOJIBI 110 padoTe.

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



Ha naGopaTtopHom crenze:

- NPOUTH TECTUPOBAHHE IO (PYHKIMOHAIBHBIM BO3MOXXHOCTSM, PEXHMMaM pabOThl U NPHHLUIAM
koHdurypuposanus [ ]I-perynsropa OBEH TPM210;

- ocBouTh Tmporpammuyiro cpeny «TPM2xx Kondurypatop» mis kondurypupoBanus I[IN]]-
peryisitopoB cepun TPM;

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

- TPOBECTH HKCIEPUMEHTAIbHBIC MCCIEOBAHUS 3aJaHHBIX BapUaHTOB pexuMoB pabdotsr [TM]]-
perynaropa (peryaupoBaHue 10 JBYXIIO3ULMOHHOMY 3akoHy uiu 1o [1N/I-3akony);

- IPOBEPUTH IPABUIILHOCTD BHIIIOJHEHUS IIOCTABICHHOM 3a]auu;

- IPOBECTH OOPabOTKY SKCHEPUMEHTAIbHBIX JAHHBIX, MOATOTOBUTH OTYET M CAENIaTh BBIBOABI 110
pabore.

OTyeT N0KEH CoAepKaTh:

a) 1eJib paboThI;

0) YyCIOBHS TIOCTaBICHHOW 3aJa4d [0 BApUAHTy JBYXIO3WUIIMOHHOTO pEryjsaTOpa, TaOJHIly
AKCIIEPUMEHTAJIBHBIX JIAHHBIX, XApPaKTEPUCTUKY TMEPEXOJHOTO MpOoIecca M OIEHKY IOJYyUYEHHBIX
nokasaresieil paboThl TEeMIIepaTypHOTO KOHTPOJLIEPa;

B) TO ke, HO 1t [TW/]-perynsTopa;

T') BBIBOJIBI 11O padoTe.

KoHTposbHbIE BOITPOCH
1) Kak Bnuser yBennuenue Tu Ha xapakTep NepexoaHOro mnpoiecca?
5) Uro obecrieunBaet nuddepeHmanbaas COCTaBIISIONMAs?
6) KakoBbl 0cOO€HHOCTH pabOThl KOHTPOJIEPA B pexXUMe «ABTOHACTPOHKa»?
8) Kak skcriepuMeHTaIbHO CHUMAIOTCS TIEPEXOIHBIC XapaKTEPUCTUKN KOHTpoILiepa?

3aganue Ne 7. M3yuenne unrepdeiicon IJIK 150 OBEH RS-232, Ethernet nas cBsizm ¢
NMePCOHATbLHBIM KOMIBIOTEPOM

[enb paboThI:
N3zyuenne BHemHux untepgeiicos IJIK 150 OBEH nns BBoga-BbIBOIa MHPOPMALIUU

[Tnan paboTsl

1) TIpoiiTi HHCTPYKTAXK MO TEXHUKE OE30MACHOCTH Yy JIADOPAHTA HIIH HPEToIaBaTelIs;

2) OTBeTHTh Ha BOIIPOCHI 110 TEOPUHU pabOTHI;

3) Cobpath cxemy unHTepdeiica RS-232 u mpoBepuTh MPaBUILHOCTh COSAMHEHUN B TPUCYTCTBUU
71abopaHTa WK TIPETIOIaBaTels;

4) Tlonarek HaNpsHKEHUE HA CTEH]] M IPOBEPHUTH pab0OTOCIIOCOOHOCTD CBSI3U B CIICAYIOIIEM
MOpsiKE:

— ycranoBuTbh CoDeSys Ha IIK ¢ npunokeHHOro n1ucka;



— Hactpouth cpeny Ha [1IJIK 150 nannoi Mmoaudukanuu;

— €037aTh IPOCTYIO MPOrpaMMy JJIsl IPOBEPKU CBSI3H;

— HacTpouTb uHTEpdeiic RS-232 no nmpuBeICHHOMY BBIIIE OMMMCAHUIO;

— 3aIyCTHUTh IPOTPaMMY U CIICANTH 3a €€ BHIMOJIHEHUEM (CO3[JaHHAast IporpamMmMa OyzeT paboTarsb,
eciu uHTepderic KOPPEKTHO HACTPOCH;

5) Tostoputs HacTpoiiky [TJIK 150 mist BapuanTa cBsi3u uepes Ethernet.

6) Ilocne okoHuaHust pabOTHI CAeIaTh OTYET IO (hopMe, MPEITIOKESHHOM MPEIO1aBaATEIICM.



Ilpunoscenue 2
5. KoHTpoJbHO-N3MepHUTedbHbIe MATEPHAJIbI K AUCHHUILIHHE
«Aemomamu3uposannvie CUCHEMbl YAPAGICHUA XUMUKO-MEXHON02UYECKUMU NPOUECCAMU

buaersl k IK3aMEHy

T'PO3SHEHCKHI I'OCYJIAPCTBEHHBIM HE®TAHON TEXHUYECKH YHUBEPCUTET
HMM.AKAJI. M.JT. MIWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKHU

JucrumnauHa " ABTOMATH3AIUSA TEIUI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TelJIocHA0keHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
Hamnpasnennocts: «HeproodecnedyeHue npeanpusiThiing
I'pynna Cemectp

Bujer Ne 1
1. OcHOBHBIE MOJIENH (CTATHYECKUE U JUHAMUYCCKUE XapaKTEPUCTHKH).

2. Ha3HaueHue u XapaKTepUCTUKN MHKPOTPOLECCOPHBIX perynsaropos. [TN]] perynuposanue. [LIUM
perynupoBanue. [IpoMBIIIEHHBIE PETYIATOPBI.

[Toanuce npenogaBaTens [onmuck 3aBeayromiero kadenpoi

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TIHOU TEXHUUYECKUI YHUBEPCUTET
NM.AKAJL. M.JIl. MWLJIMOHILIIUKOBA

NHCTUTYT SQHEPT'ETUKH

JuctunnuHa " ABTOMATH3AIUs TEII09HEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasnenHocTh: «HeproodecnedyeHne npeanpusTHiin
['pynna CemecTtp

Buaer Ne 2
1. Ilpumepsl TUIIOBBIX 3BeHbEB. COEMHEHNS 3BEHBEB.

2. ManomeTpsl ¢ TpyOuaToi nmpyxuHoil. MemOpanHble MaHOMETpPbI. CHUIIb(OHHBIE MAHOMETPHI.
[TpoMBIIIEHHBIN JATYUK 1ABICHUA.

[oamuce npenonaBatens [onmucek 3aBeayromiero kadenapon

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

NHCTUTYT DOHEPT'ETUKH

JucuumuinHa " ABTOMATH3alUS TeNJIO3HePreTHYeCKUX YCTAHOBOK U CHCTEM TeliocHa0keHus
Hanpagsnenue: 13.03.01 TennmosHepretuka v TEMIOTEXHUKA
HanpasnenHnocts: «QHeproodecrnedeHne npeanpusIThi»
I'pymnma Cemectp



Buaer Ne 3

1. YbTpa3BykoBbIe pacxomoMepbl. BuxpeBsie pacxogomepsl. KoprosmcoBbie pacxoaoMephI.

9J'IeKTp0Mal"HI/ITHBIe PaCcXoaJ0MEPBLI.

2. Ilpumep KacKaJHOM CUCTEMbI CTAOMIM3AIMK TEMIIEPATYPHI KUIKOCTH Ha BBIXOJIE U3
TETUI000MEHHUKA, ¥ KOTOPOH BCIIOMOTaTeabHbIM KOHTYpoM siBiisieTcst ACP pacxoma rpetomero napa.

[Toanuces npenonaBaTens [Moamucek 3aBeayromero kadeapon

T'POZHEHCKWUN T'OCYJIAPCTBEHHBIA HE®TAHOW TEXHUYECKUI YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKHU

JucrumnauHa " ABTOMATH3AIUs TEIUI0IHEPTeTHYECKUX YCTAHOBOK M CHCTEM TeIJIoCHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpasnenHnocts: «HeproodecnedeHne npeanpusiTHiing
I'pyniia Cemectp

Buaer Ne 4

1. Annaparnas ctpyktypa koHTpoiiepa. [Ipomsinuiennsie [IJIK. ITporpammuoe obecnieuenue [TJIK.
S3piku nporpammupoBanus IJIK no crannapty IEC 61131-3. XapakTeprucTuka KaHajaoB
BBO/1a/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJIEPOB.

2. U3meputenbHble mpeoOpa3oBaTenu AaBiieHus. TeHsoMerpruueckuii MeTosl. EMKOCTHOI MeTox.

[onmuck 3aBeayromero kadenpoi

[Noamuce npenonaBaTens

T'PO3ZHEHCKUU F'OCYIAPCTBEHHBIM HE®TSIHOU TEXHUUYECKUU YHUBEPCUTET
NUM.AKAJ. M.JI. MWIJIMOHIINKOBA

HNHCTUTYT DHEPI'ETUKHU

JucuuninuHa " ABTOMATH3alIMA TeNJIOOHEPreTHYeCKMX YCTAHOBOK M CHCTEeM TelJIOCHAOKeHus '
Hanpasnenue: 13.03.01 TennosnepreTnka u TEMIOTEXHUKA
HanpasnenHocTsb: «HeproodecnedyeHrne npeanpusITHiD
I'pynmna Cemectp

Bbuaer Ne 5
1. TepmodnieKTpUUECKHE TEPMOMETPHL. TepMOMETPBI CONTPOTUBIEHU. MaHOMETpUUECKe
TEPMOMETPBHI.

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

[Moamnuck 3aBeayroiero kadeapou

IToanuce npenoiaBaTens

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

NHCTUTYT SOHEPT'ETUKH




JucuuminHa " ABTOMaTH3alus TelI03HepPreTH4ecKUX YCTAHOBOK M CHCTEM TeIlJIOCHA0KeHus '
Hanpagsnenue: 13.03.01 TennosHepreTuka v TEIIIOTEXHUKA
HanpasieHHOCTb: «9HeproodecnedyeHne npenpusTHiiD
I'pynna Cemectp

Buier Ne 6
1. ManomeTpsl ¢ TpyOuaToil npyxuHoi. MemOpanubie MaHOMETpbl. CHiIb(OHHBIE MAHOMETPHI.

[IpoMBIIIEHHBIN JATYUK 1ABIECHUA.

2. O6mue cBenenus o SCADA — cuctemax. OcHoBHbIe GyHKIIMH SCADA —cuctem. ApXuTeKkTypa
noctpoenust SCADA — cucrem. SCADA kak OTKpbITasi CUCTEMA.

[Toanuces npenonaBaTens [Moamucek 3aBeayromero kadenapoun

T'PO3SHEHCKHIM I'OCYJIAPCTBEHHBIM HE®TSAHON TEXHUYECKHI1 YHUBEPCUTET
NM.AKAJL. M.JI. MWLIMOHILIUKOBA

NHCTUTYT DOHEPT'ETUKH

JucuumnuHa " ABTOMATH3aUMA TeNJIODHEPreTHYeCKHX YCTAHOBOK M CHUCTEM TelIoCHa0KeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBneHHOCTB: « 9HEpProodecnedeHne mpepusaITHI»
I'pyniia Cemectp

Bujer Ne 7

1. Kitaccudukanus mupoMeTposB.

2. O6mume cenenust o SCADA — cucremax. OcHoBHble pyHknu SCADA —cuctem. ApXUTEKTypa
noctpoenust SCADA — cucreM. SCADA kak OTKpbITas CUCTEMA.

[oamuce npenonaBatens [onmucek 3aBeayromniero kadenpon

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

HHCTUTYT DHEPI'ETUKHU

JuctunnuHa " ABTOMATH3AIUs TEIUVI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0keHus "
Hanpasnenue: 13.03.01 TennosnepreTnka u TEMIOTEXHUKA
HanpasnenHocTh: «HeproodecneueHne npeanpusiTHiin

I'pynmna Cemectp
Buier Ne 8

1. KomOunuposanubsie ACP. IIpumep KoMOMHHPOBAHHOM CUCTEMBI PETYIHUPOBAHHUS.

2. Bugpsl u3mepsieMbIX JaBieHui. MaHOMETPBI U X KIacCU(pUKALIHSL.

[Moamucek 3aBeayromnero kadenapon

HOZLHI/ICB npernoaaBaTeisd




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

NHCTUTYT DOHEPT'ETUKHU

JucrumnauHa " ABTOMATH3AIUs TEIUI0IHEPTreTHYECKUX YCTAHOBOK M CHCTEM TelJIoCHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
Hamnpasnennocts: «HeproodecnedyeHue npeanpusiThiing

I'pynima Cemectp
Buser Ne 9

1. O6mue cenenus o SCADA — cucremax. OcnoBHble hyHKknn SCADA —cucrem. ApXuTeKTypa
noctpoeHust SCADA — cucrem. SCADA kak OTKpbITasi CUCTEMA.

2. IIpeoOpazoBanus Jlammaca. [lepegaTounbie GyHKINH.

IToanuces npenonaBaTens [Noamucek 3aBeayromero kadeapon

TPO3ZHEHCKWI T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKW YHUBEPCUTET
NM.AKAJL. MJ. MWIVIMOHINMNKOBA

HNHCTUTYT DOHEPT'ETUKHU

JucuumnnuHa " ABTOMATH3alHA TeIJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TelIoCHAOKeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBneHHOCTB: « 9HEProoOeCceUeHHE MPETPUATHI

I'pyniia Cemectp
Buaer Ne 10

1. Texumueckue CpeaAcTBa NMMOACUCTEM: I/IHq)OpMaLII/IOHHO -BBIYMCIIMTEIIFHOM aBTOMAaTHYECKOTO 1
AUCTAHIOHUOHHOI'O YIIPABJICHHUS, ABTOMATUYCCKOT'O PETYJIMPOBAHUS, 3T U T.1.

2. [Ipumep kackaHOM cUCTEMBI CTAOMIN3ALMY TEMIIEPATYPhI )KUAKOCTH Ha BBIXOJIE U3
TETTOOOMEHHHKA, M KOTOPOU BCIIOMOTaTeIbHBIM KOHTYpOoM siBisieTcsi ACP pacxopa rperoniero napa.

[oamucek 3aBeayromiero kadenpon

HOILHI/ICB npenoaaBaTeiis

T'PO3ZHEHCKWN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKUI YHUBEPCUTET
UM.AKAJ. M.J. MUWLJIMOHIMUKOBA

NHCTUTYT DOHEPT'ETUKH

JucuuruinHa " ABTOMAaTH3alUs TeNJIOHePreTHYeCKUX YCTAHOBOK U CHCTEM TelI0CHAGKeHus '
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEMIIOTEXHUKA
HanpasnenHocTs: «QHeproodecrnedeHne npeanpusIThi

I'pynmna Cemectp



Bbuaer Ne 11
1. KomOunuposanubsie ACP. IIpumep KoMOMHHPOBAHHOM CUCTEMBI PETYIHMPOBAHHUS.

2. AHanoroBbie ¥ IH(PPOBBIC PETYIUPYIONIUE YCTPOUCTBA. 3aKOHBI PETYINPOBAHMS.

[Noxmuce 3aBemyromero kadenpoi

IToanuck npemnogaBaTens

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUUYECKUI YHUBEPCUTET
UM.AKAJL. M.Jl. MUWLJIMOHIMMKOBA

NHCTUTYT DOHEPT'ETUKHU

Juctunnuza " ABTOMATH3alUs TEIUI09HEPTreTHYeCKUX YCTAHOBOK U CUCTEM TelJIOCHA0KeHus "
Hanpagsnenue: 13.03.01 TenmosHepreTuka v TEIIOTEXHUKA
HanpasnenHocTh: «HeproodecnedyeHne npeanpusThiin
I'pynmna Cemectp

Buier Ne 12
1. UcionauTensHbie Mexanu3Mbl. Kiaccuduxanms snexrpuyecknx MM: (1 anexTpomMarHuTHeie, 2
asiekTpoaBuraTensHbie). lllaroselie npurareny. J{BUraTean nocTOSHHOTO TOKa. ACUHXPOHHbBIE U
CUHXPOHHBIE JIBUTATEIIN.
2. Haznauenue 1 xapakTepUCTHKU MUKpoOIIpoLieccopHbIX peryistopos. [IN/] perynuposanue. LLHINM
perynupoBanue. [IpoMBIIIEHHBIE PETYIATOPBI.

[Moamucek 3aBeayromero kadpeapon

IToanucs npenonaBaTens

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

HHCTUTYT DHEPI'ETUKHU

JucuumnnuHa " ABTOMAaTH3a1MA TEMJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TerIocHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TeMIOTEXHUKA
HampasnenHocTs: «HeproodecnedeHne npeanpusiTHiing
I'pymnma Cemectp

Buaer Ne 13
1. U3mepenue pacxona. [lepsuunsle npeobpazoBatenu pacxoja. Pacxogomepsl nepeMeHHOTO
nepemnaja aasieHus. PacxogoMepsl HOCTOSIHHOTO Niepernaja JaBiaeHus. TaxoMeTpuuecKkue
(TypOMHHBIE) PACXOJIOMEPHI.

2. AnnapatHas cTpykrypa KoHTposuiepa. [Ipombinuiennsie ITIK. ITporpammuoe obecnieuenne ITJIK.
Azeiku nporpamMmmupoBanus [JIK no cranpapty IEC 61131-3. XapakrepucTrka KaHaJIOB
BBOJa/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJIEPOB.

[Noxmucek 3aBeayromnero kadenpon

HOZLHI/ICB npernoaaBaTeisd



T'POZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUUYECKUI YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKHU

Juctunnuna " ABTOMATH3aUs TEIUI09HEPTeTHYeCKUX YCTAHOBOK U CHCTEM TelJocHa0keHus "
Hanpagsnenue: 13.03.01 TenmosHepreTuka v TEIIOTEXHUKA
HanpasieHHoCTb: «9HeproodecnedyeHne npenpusTHiiD

['pymnma Cemectp
Buaer Ne 14

1. OcHoBHBIE MOJIENH (CTATUUECKHUE U AUHAMUUYECKNE XAPAKTEPUCTUKH).

2. U3mepenue pacxona. [lepBuunbie mpeodpa3oBaTenu pacxoaa. PacxomoMepbl epeMEeHHOTO
nepenasja JaaBjieHus. PacxomoMepsl OCTOSIHHOTO Tiepenaia IaBieHus. TaxoMeTpuiecKkue

(TypOUHHBIE) PaCXOIOMEPHI.

[Moamucek 3aBeayromero kadeapon

IToanuces npenonaBaTens

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

NHCTUTYT DOHEPT'ETUKH

JucuumnnuHa " ABTOMATH3aUMSA TeNJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TelIoCHa0KeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBneHHOCTB: « 9HEProoOeCceUeHHE MPETPUATHI

I'pymnma Cemectp
buaer Ne 15
1. OcHoBHBIE TPUHLIUIIBI yTIpaBiieHUs. CTPYKTYpHbIE CXEMbl IPUHIIUIIOB YIIPaBICHHUS.

2. Perynupytoiue opranbl. KOHCTpyKIIMM peryaupyrOnMX OpraHoB UCIIOTHUTENbHBIX YCTPOUCTB.
Hpoccenupyromue u gozupyromue PO. PO nOTOKOB 371€KTpOIHEPTUH.

[Moamucek 3aBeayromiero kadeapoin

IToanucs npenoaBaTens



