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Aemomamusauuﬂ menJjioInepzemudeCKux yCmaHO60K u cucmem mMenioCHa0IceHUs

1. MACIIOPT

®OHJIA OIIEHOYHBIX CPEJCTB IO YYEFHOM JUCIUIIJINHE

Ne Kon
KonTposmmpyembie TeMbI HaumeHoBanue
n/ KOHTPOJINPYEeMO
AUCHUTLTAHBI . OIIEHOYHOI0 CpeCTBAa
n il KOMIIeTEeHIUH
! Teopus aBTOMaTHYECKOIr0 yIIpaBICHUS OIIK-2. gaiigzizzizi nggzz
(TAY). OIIK-2.2, p p
DK3aMeH
2 ['ocynmapcTBeHHas cuctema nmpudopoB
(I"CII). Pexomennanuu no npuMeHEHHIO OTIK-2 JlaboparopHas paboTa
Y METOJIMKE TTOCTPOCHUS ) [IpakTrueckas pabota
OIIK-2.4.
dbyskronanpHbx cxeMm o 'OCT OK3amMeH
21.404-85.
3
Metoaet u  mpuOOpbl  U3MEpEHUS JaBopatopas pabota
TEeMIIePaTypHl. OIIK-2.
[IpakTuueckas pabora
Metoaet u  mpuOOpbl  U3MEpEHUS OIIK-2.2.
DK3aMeH
JTABJICHUSI.
4 | Meroagsl u  TpuOOpPHl  M3MEpPEHUS
YPOBHS. OIIK-2.
Metoaet u  mpuOOpbl  U3MEpEHUS OIIK-2.2. DK3aMeH
pacxona.
> HcnonHuTenbHble MEXaHU3MBI. OIIK-2. JlaGoparopnas padora
Perynupytomiye oprassl OIIK-2.3 Tpaxmiieckas pabota
) o DK3aMeH
6 JlaGoparopHas paboTa
OIIK-2.
Bropuunsie nprbOops! (peryyisaTops!). [IpakTuueckas pabora
OIIK-2.3.
DK3aMeH
! [Iporpammupyemele JIOTUYECKHUE OIIK-2. Jlabopatopuas pabora
[IpakTuueckas pabora
koHTposuieps! (IJIK) OIIK-2.3.
DK3aMeH
8 | ABromMarusanus JHEPreTUYECKUX OIIK-2. SK3AMCH
YCTaHOBOK OI1K-2.3.
d PerynupoBaHue TemIoBBIX IT B OTIK-2. DK3aMeH
EryJINpo € TeIIo pOLIECCOB. OIK-2 3. 3aMe
2. MEPEYEHDb OLHEHOYHbBLIX CPEJICTB
Ne HaumenoBanne Kpartkasi xapakTrepucTuka IIpencraBienne
n/n OLIEHOYHOT0 OLIEHOYHOT0 CPeJCTBA OLIEHOYHOI'0
cpeacTBa cpeacTsa
B oHe
CpencTBo mpoBEepKH YMEHHI 00y4Jaromerocs Kommuiekr
MIPUMEHSITH MMOJTYYCHHbIE 3HAHMUSI 110 3apaHee 3a/laHui
1 Ilpakmuueckas N
JGoma OTIpEICTICHHON METOIUKE JIJISl PEIICHUS 3a71a4 | JIJISl BBITIOJTHEHUS
p WM 32JIaHUH TI0 MOJTYITIO MJTU TUCIIUTUIHHE B MPaKTHYECKUX
EeJIOM pabot




2 CpencTBo MPOBEPKU YMEHUH 00yUaroIerocs
pel POBCpKH yM yHaarom Kommexr
MIPUMEHSITH MTOJIy9CHHBIC 3HAHMUSI 110 3apaHee -
Jlabopamopnas OTIpeICTICHHON METOIMKE Ha Y4eOHO —
IUISL BBIIIOJTHEHUS
paboma 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
JK3aMCHY

3.1 KommiekT 3aaHuii Uil IPAaKTHYECKUX 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
noruyeckoro KoHTposutepa S7-1200.

KpuTtepun onieHKH 0TBETOB HA MPaKTHYECKHE PadoThI:

- H€ 3a4YTCEHO BbLICTABJACTCHA CTYACHTY, €CJIU CTYJCHT HE O6J'Ia,Z[a€T AOCTATOYHBIM YPOBHCM
TCOPECTUUCCKUX 3HAHUU (HC 3HACT MCTOIAMUKHU BBIIIOJIHCHUS IPAKTUYCCKHUX HABBIKOB, MOKa3aHuil u
HpOTI/IBOHOKa3aHI/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.

- 32aYTEHO BBICTABJACTCA CTYAEHTY, €CJIM CTYACHT O0JIaZaeT TEOPEeTUUYECKUMHU 3HAHUSAMHU (3HAeT
METOAMKY BBIMOJHEHUS! NPAKTUYECKUX HABBIKOB, IIOKAa3aHHUS W MPOTHBOIOKAa3aHMSA, BO3MOXKHbBIE
OCJIO)KHEHUS, HOPMATHUBBI M IMPOY.), CAMOCTOSITEIbHO JEMOHCTPHPYET BBINOJHEHHE MPAKTHYECKUX
YMEHUH, OoIMycKas HEKOTOPble HETOYHOCTH (MaJIOCYIIECTBEHHbIE OIIMOKH), KOTOPbIE CaMOCTOSATEIbHO
oOHapy>KuBaeT u ObICTpo ucnpasiseT. [Ipu3HaHuem ¢axTa BHIIOIHEHUS TPAKTUYECKON paboTHI ABIIETCS
- «3aUTEHO», OANBHBIN SKBUBAJIEHT KOTOPOI'O MOXKET COCTABIISATH /10 TpeX Oaia 1o 6aqbHO-pEHTHHIOBOM
CHCTEME.

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

3aganue Ne3. YipaBjieHHE Ha OCHOBE TEMIIEPATYpPHOU 3aBUCUMOCTH.
3aganue Ne4. AHanoroBoe n3MepeHue TEMIIEPATyphl U yIia.



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 mis cBsizu ¢ mepcoHaIbHBIM
KOMIIBIOTEPOM.

KpnTepml OIICHKH OTBE€TOB Ha naﬁopaTopnble paﬁoTbI:

- He 3a4YTEHO BBICTABJNAETCH CTYJEHTY, €CJM JaH HENOJHBIH OTBET, MPEeACTaBISIOMUN co00ii
pa3po3HEHHBIE 3HAHMS 110 TEME BOMPOCA 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
JI0Ka3aTeIbHOCTh M3J0XKEHUs. Peub HerpamoTHas. JlomonHUTENbHBIE W YTOYHSIOIIME BOIPOCHI
IperoiaBaTeliss He IPUBOJAT K KOPPEKIMM OTBETAa CTYJEHTa HE TOJbKO Ha MOCTaBJIEHHBIH BOIPOC, 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/pa3zaesibl CAMOCTOATENbLHOM MOATOTOBKH

1. Tlokazarenm xauecTBa. IIpsiMple TOKa3arenn KadecTBa. KOpHEBbIE TITOKa3aTeld 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. HamepurensHbie TpeodpazoBarenu pacxoaa (HUIIP).

9. MUsmepurenbHbIe TpeoOpa3zoBaTe KOHIICHTPAIIMHN BEIIECTBA.

10. DnexTpuveckue UCTIONHUTENbHBIE ycTpoiicTBa (DUY).

11. TIameBmaTuueckue UCTIOTHUTENbHBIE yeTpoiicTBa (ITHUY).

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
HUKHETO YpOBHS (TI0JeBbIe IIMHBI). [I[pOMBIIITIEHHBIE CETH BEPXHETO YPOBHSL.

15. Perynupyroomme ycTpoicTBa. MUKpPOMPOIECCOPHBIE BTOPUYHBIC MPHUOOPHI. Haznauenue
BTOPUYHBIX IPUOOPOB.



16. Ilporpammupyembie Jmoruueckue koHTposuiepsl [LJIK. MarnokaHanbHble, CpeaHee - |
MHOTOKaHaJIbHble KOHTpOJIEpbl. KOMMYHUKallMOHHBIE BO3MOXXHOCTH KOHTposiepoB. Kparkas
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, OOydYalolIerocss IO ONPEACICHHOMY paslieny, TeMme, npodieMe W T.I., JUIS  JONOJHCHHS
HETIOJIHOLIEHHOTO OTBETA [0 OCHOBHOMY MaTepHaly Kypca JCKIIHA.

«3a4TeH0» - OTBET YETKO BBICTPOEH, paccKa3blBaeTCs, OOBACHSETCA CyTh pabOThI; aBTOP
IIOHMMAET MaTepHUall, IPEKPACHO B HEM OPUEHTHUPYETCS U OTBEYAECT HA BOIIPOCHI; IIOKA3aHO BIIAJCHUE
Hay4YHbIM M CIIELUAIBHBIM alllapaToM; YETKOCTh 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 k 1-ii pyGesxHoii aTTecTanuu
OcHoBHbIE PUHLUIIE] yTIpaBiaeHUs. CTPYKTypHBIE CXEMBI IPUHIIUIIOB YIIPABJICHHUS.
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 WD RE

[Tpumep KackagHON cHUCTEMBI CTAOMIN3AIMH TEMIIEPATYPhl )KUJAKOCTH Ha BBIXOJIE U3

TEINI0O0OMEHHUKA, U KOTOPOI BCIioMOrarelbHbIM KOHTYpoM sBisieTcst ACP pacxopa rpetoriero

napa.

9. TexHuveckue cpeacTBa MOACHCTEM: HH()OPMAIIOHHO -BBIYHCIUTEIHHON aBTOMaTHIECKOTO U
JUCTAHIIMOHHOTO  YIPAaBJIEHUS, aBTOMAaTUYECKOTO PETYIUPOBAHMS, 3aIUT U T.1.

10. Opranuzamnuu mo pa3padoTKe U U3JaHUIO0 CTAHIAPTOB.

11. Haznauenue, npuHUMIbI noctpoeHus u crpykrypa ['CII

12. Ctpyxrypa Texunueckux cpencts ['CII. Bersu u curnans ['CIT

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

14. TepmonnekTpudeckue TepMoMeTphl. TepMOMETphl COMPOTHBICHUS. MaHOMeTpHUuecKne
TEPMOMETPBI.

15. Knaccudukarus TupoMeTpoB.

16. Buasl usmepsieMbix qaBiaeHUA. MaHOMETPHI M UX KIIacCHU(DHUKAITHS.



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

[TIpoMBIIIIEHHBIN JATYUK 1ABIECHUA.

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

Oopazey ounema K 1-ii pydexicnoii ammecmayuu

'PO3HEHCKHUM I'OCYJIAPCTBEHHBINM HE®TSIHOU TEXHUYECKU YHUBEPCUTET

UM.AKAZL. M.JI. MUJUIMOHIMKOBA

WNHCTUTYT HEPreTUKH

I'pynima Cemectp

Juctunnuna " ABTOMATH3aIUA TEIJI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xkeHus "

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.

[Toamuces npenoaaBaresns

ook 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.
[IpeobpazoBarenu. Hopmupyronue npeodpazosarenu. I u 1311, YCO (ALIT u LTAIT).
VYerpoiicTBa, o6ecniednBaromue padoTy JaTYNKOB BO B3PHIBOOITACHBIX TTOMEIIIEHHUSX.
ABTOMaTHYECKHE MIEKTPUUECKUE TOTEHIUOMETPBI. ABTOMATHYECKUE DJIEKTPOHHBIE MOCTOBBIE
CXEMBbI U3MEPEHN TepMouIeKTpudeckux conpotusienuii (TC) u T.x1.

W3mepenue pacxona. [lepBuunslie mpeoOpa3oBaTesn pacxoaa. PacxomoMepsl nepeMeHHOro
nepenaja aaBjieHus. PacxogoMepsl IOCTOSIHHOTO NiEpenaja JaBiaeHus. TaxoMeTpuuecKue
(TypOHMHHBIE) pacX010MEpBHI.

yHBTpaSBYKOBLIC Pacxoa0MCEPHI. BI/IXpCBLIC pPacxoa0MEphI. KOpI/IOJII/ICOBLIe PaCXoa0MCPHI.
3JICKTpOMaTHI/ITHBIC PacCXoa0MEPhI.
HcnonHuTenbHbIe MEXaHU3MEL. K.]'IaCCI/I(bI/IKa]_[I/ISI QJICKTPHUICCKUX H1M: (1 OJICKTPOMAIrHUTHEIC,
2 BHGKTpO,Z[BI/IFaTeHBHBIG). IITaroBeie JABUTATCIIN. I[BI/Il"aTCJII/I IIOCTOAHHOI'O  TOKa.
ACI/IHXpOHHBIe U CUHXPOHHBIC IBUTATCIIN.



10. PUM B cucremax aBTOMAaTHKH: 3JIEKTPOMArHUTHBIE peJie, 3JEKTPOMArHUTHbIE MyCKaTelu U
KOHTaKTOPbI, TEPKOHOBBIC PEIIe U IPYTHE.

11. [THeBMaTUYECKUE  HWCIOJNHUTENBHBIE MEXaHW3MBL. [ MApPAaBIMYECKHE  HCIOJTHHUTEIHHBIC
MexaHu3MblL. [o3uIoHepsl Ha KiTarnaHax.

12. Perymupyromme opranbl. KOHCTPYKIIMM PETYIUPYIONIUX OPTraHOB  HCIOJHUTEIBHBIX
ycTpoiicTB. [dpoccenupyromue u nozupyromiue PO. PO oTOKOB 3JI€KTPO3HEPTHUH.

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

14. Peructpupyroume  npubopbl.  be3OymakHble  camomnucibl.  MHKpPOIPOLECCOPHBIE
MIPOrpaMMHUPYyEMBbIE PETYISTOPHI.

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

16. OcHoOBHBIC TOHATHS OO0 aBTOMATHU3WPOBAHHBIX CHUCTEMAaX YIPABJICHUS TEXHOJIOTHUYECKUMU
npoueccamu (ACYTII).

17. Anmapatnas ctpykrypa koutposuiepa. IIpomeiniennsie IIJIK. ITlporpammuoe obecnieuenue
TJIK. S3biku nporpammupoBanus [IJIK no cranmapry IEC 61131-3. XapakrepucTuka KaHAIOB
BBOJIa/BbIBOJIa. KOMMYHUKAIIMOHHBIE BO3MOKHOCTH KOHTPOJLIEPOB.

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

Oo0pa3sen Oustera Ko 2 - i py0ekHOH aTTecTAlMU

'PO3HEHCKUM I'OCYJIAPCTBEHHBIN HE®TSHOU TEXHUYECKUN VHUBEPCUTET
NM.AKAJL. M.JI. MUJUJIMOHIIIMKOBA

HNHcTUTYT HEpreTUKH
['pymma CemecTtp
JuctunnuHa " ABTOMATH3AIUSA TEIUVI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xeHus "
buner ko 2-oit pyGexxHoit arTectranuu Ne 4

1. IIo xakum napameTpam HOJIKHA OBITh MMpEeaAyCMOTpCHA TCIUIOBAs 3alllUTa Ha
nmaporcéHeparopax.
2. Kakumu CpCACTBAMHU aBTOMATUUCCKOTO PETYJINPOBAHUA OCHAILICH Y3CJI ITIOATOTOBKHU KUJAKOI'O
TOIIJIMBA.

[Toanuces mpenoaaBaresns

4.3 Bonpockl K IK3aMeHY M0 AUCIHUILIHHE
ABTOMATH3aIUS TEIJIOIHEPreTHYeCKUX YCTAHOBOK U CHCTEM TeIJIOCHA0KeHN s

1. OcHoBHBIE NPUHIMIIBI YIIpaBiieHUsA. CTPYKTYpHBIE CXEMBbI IPUHIUIIOB YIIPABICHUS.



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 MOJIENIN (CTATUYECKUE U TUHAMUYECKUE XapAKTEPUCTUKN).

[TpeoGpaszoBanus Jlamnaca. [lepenarounsie ¢yHKIHH.

[Ipumeps! TUIIOBBIX 3BeHbEB. COEAMHEHNS 3BEHBEB.

Komo6unuposanubsie ACP. [Ipumep KOMOMHUPOBAHHOM CUCTEMBI PETYIUPOBAHMUS.

Kackagnsie ACP. CtpyktypHas cxema kackaano ACP.

ITpumep KackagHON cUCTEMBI CTAOMIN3ALMH TEMIIEPATyPhl )KUAKOCTH Ha BBIXOJIE U3
TEINI0O0OMEHHUKA, U KOTOPOH BCrioMorareibHbIM KOHTYpoM siBiisieTcst ACP pacxona rperomero
napa.

TexHuueckue cpesncTBa MoJACUCTeM: HHPOPMALMOHHO -BBIUMCIUTEIBHON aBTOMAaTHYECKOTO U
JUCTAHLIIMOHHOTO  YIPABJIEHUS, aBTOMAaTUYECKOTO PETYJIMPOBAHMSL, 3ALLUT U T.1.
Opranuzanuu 1o pazpaboTKe U U3/1aHUIO0 CTaHAAPTOB.

Haznauenue, npuHuuns! noctpoenus u crpykrypa ['CII

Crpykrypa texuundeckux cpeacts I'CII. Bersu u curnansi ['CIIT
VYcioBHOe 0003HaYEHUE CPEICTB aBTOMAaTU3aluu Ha cxeMax. [lpuniun gopmupoBanus
npuodopa.

TepmoanekTpuueckue TepMoMeTpsl. TepMoOMETphl CONTPOTUBIIEHUS. MaHOMETpUYECKHE
TEPMOMETPBI.

Knaccugukarus mupoMeTpos.

Bunbr m3mepsieMbIx naBieHud. MaHOMETPHI M UX Kiaccu(UKaITus.

MasnomeTpsl ¢ TpyOuaToi npyKuHOi. MemOpanHbie MaHOMETpbl. CHIb(OHHBIE MAHOMETPHI.
ITpoMBIIIICHHBIH JaTYUK JAaBICHHUS.

N3mepurenbHble npeoOpa3oBaTeny naBieHus. Tenzomerpuueckuii metosl. EMKocTHOM MeTo.
I'mapocraTudeckuii METO M3MEpEHHS YPOBHS. [ napocTaTiueckue 30HbI A1 U3MEPEHUS
YPOBHS. MarHuTHbIE IOTPY>KHBIE 30H/IbI 111 HEPEPBIBHOTO U3MEPEHUST YPOBHSI.

MeTtoap! onpeeseHns ypoBHS 110 BpEMEHH MPOXO0KIECHUS CUTHANA. Y POBHEMEPHI AJIS

CBIITYYHX MaTEepUaIOB.

[TontaBkoBbIe M OyHKOBBIE CpPECTBA U3MEPEHUN ypoBHS. [I0MIaBKOBbIE BHIKIIIOYATEIH.
[IpeobpazoBarenu. Hopmupytomume npeodpazoBarenu. DI u [I3I1, YCO (ALIT u LTAII).
VYerpoiicTBa, o6ecniednBaromue padoTy JaTYNKOB BO B3PHIBOOIIACHBIX MTOMEIIEHHUSX.
ABTOMaTHYECKHE NIEKTPUUECKUE IOTEHIIMOMETPBI. ABTOMAaTUYECKHUE IJIEKTPOHHBIE MOCTOBBIE

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

N3mepenue pacxona. [lepBuunslie mpeoOpa3oBaTenu pacxoaa. PacxomoMepsl nepeMeHHOro
nepenaja aasjieHus. PacxogoMepsl IOCTOSIHHOTO Niepenaja AasiaeHus. Taxomerpuueckue

(TypOHMHHBIE) pacX0/10MEpBHI.

VYnbpTpazBykoBble pacxofoMepsl. Buxpessle pacxonomepbl. KopHoaucoBble pacxoI0MeEpHI.
ONEKTPOMarHUTHHIE PACXOJOMEPBHI.
Hcnonaurensubie Mexanu3Mbl. Knaccudukanus snexkrpuueckux UM: (1 snexkTpomMarHuTHEbIE,
2 3JIEeKTPOJBUTATEIILHBIE). [[TaroBeie  pgBUrarenu. JIBUrarelM IOCTOSHHOIO — TOKa.
ACHHXPOHHBIE U CHHXPOHHBIE JBUTATEIIH.

PUM B cucremax aBTOMAaTHKH: 3JEKTPOMArHUTHBIE peEJie, JIEKTPOMArHUTHBIE ITyCKAaTEIu U
KOHTAKTOpPBI, TEPKOHOBBIE PENIE U IPYTHE.
[IHeBMaTH4eCKMEe  HMCHOJHHUTEIBHBIE MEXaHM3Mbl. [‘MapaBiIWyYecKWe  HCIIOIHUTENIbHBIE
MexaHu3Mbl. [o3uoHeps! Ha KilanaHax.

Perymupytomue opranbl. KOHCTpYKIMM  PETYIUPYIOIIUMX OPraHOB  HCIOJIHUTENBHBIX



ycTpoucTB. [dpoccenupyromue u nozupyromue PO. PO mOTOKOB 3JI€KTPOIHEPTUH.

31. AmnanoroBsle U U(PPOBBIE PETYIUPYIOIINE YCTPOHCTBA. 3aKOHBI PETYIUPOBAHUSI.

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

33. HaznaueHue M XapakTepUCTHKH MHUKPOIPOIECCOPHBIX perynstopos. 1M perymupoBanue.
[I1M perynupoBanue. [IpomblilIEHHbIE PETYJISITOPHI.

34. OcHOBHBIE TOHSATHUS 00 aBTOMATHU3MPOBAHHBIX CHUCTEMaX YIPaBICHHUS TEXHOJIOTHYECKHUMHU
nporneccamu (ACYTII).

35. AnmmapatHast ctpykrypa koHTposuiepa. Ilpombeinuiennsie ITJIK. IIporpammuoe oGecnieueHue
TJIK. SA3biku mporpammupoBanust [1JIK o cranmapry IEC 61131-3. XapakrepucTika KaHajloB
BB0/1a/BbIBOJIa. KOMMYHUKAITMOHHBIE BO3MOXHOCTH KOHTPOJIJIEPOB.

36. O6ume ceenenns o SCADA — cucremax. OcnoBuble ¢ynkuun SCADA —cucrem.
Apxurektypa noctpoenus SCADA — cuctem. SCADA kak OTKpbITas cHCTEMA.

Oobpaszey IK3aMeHAUUOHHO20 Oulema

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

NHCTUTYT DOHEPT'ETUKH

JucuumnnuHa " ABTOMAaTH3alMA TENJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TerIocHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HanpasnenHocTb: «HeproodecneueHne npenpusTHiiD

I'pynmna Cemectp
Buier Ne 7

1. HpI/IMCp KacKaJHOW CHCTEMBI CTa6I/IJ'II/I3aI_II/II/I TEMIICPATYPHI KUJKOCTU HA BBIXOAC U3
TCHHOO6M6HHI/IKa, u KOTOpOﬁ BCIIOMOTaTCIIbHBIM KOHTYPOM SBJISACTCA ACP pacxoda rperouiero mapa.

2. Kackannupie ACP. CtpykrypHas cxema kackagHoit ACP.

[Toanuces nmpenoxaBaresns [Toamucek 3aBenytomero kadeapon




Ilpunoswcenue 1

KOMILJIEKT 3AI[AHI/II71 JJISA BBIITIOJIHEHUSA IIPAKTUYECKUX PABOT
3apanue Nel. OnpeneneHrue opuruHaja mo u300pakeHHIo I 3aaHHOM 6110k — cxembl ACP

ens nanHON pabOTHI:

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

2. BbinonHuTh nepexo]; oT 1300pakeHNs K OpPUTMHAIY C MCIIOJb30BaHUEM METOA
(ITpeobpazoBanus Jlamaca)

3. [Tonyunts Wiawk(p) onHOKOHTYpHOTO ACP;

4 BbruncauTh KOpHU XapaKTEpUCTUYECKOTO YpaBHEHUsI 3aMKHYTO ACP;

5. ITocTpouTs NnepexoaHbIN MPOLECC IO KaHAITYy PETYIMPOBaHUS.

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. Wuaukamus u perylidpoBaHHe TeMIepaTyphl ¢ MOMOIIbI0 MHKPOIIPOLIECCOPHOTO PETYIATOpPA
(TIC, 211.)

4. Wuaukausi, perucTpanusi, CUTHaIM3alUs W pPEryJupoBaHHE TEMIIEPATypbl C TOMOIIBIO

notennuometpa (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 IporpaMmHoit cpenbl « TPM2xx Kondurypatop»;

- COCTaBHUTh MOCJEIOBATEIBHOCTh, B KOTOPOH Oyner mpoBoauThbcs KoHpurypuposanue [TNJI-
perymasTopa.

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

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

- MPOBECTH HKCIEPUMEHTAIbHbIE MCCIEI0BAaHMs 33JaHHBIX BapUaHTOB pexXUMOB pabdots! [THN/I-
perynsTopa (peryiupoBaHue 1o JIByXIO3UIMOHHOMY 3akoHy uiH 1o [TN/1-3akony);

- IPOBEPUTH NIPaBUIILHOCTH BBINIOJHEHUS [TOCTABICHHOM 3aa4H;

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

KonTposbHbIE BOPOCH
1) Kakoii BbIX0/1 KOHTPOJIEpa Ha3bIBAETCSI CUTHAIBHBIM U KaK 33JaTh PEKUM €ro padoThI?



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 obecrieunBaet nuddepeHmanbaas cocrapistomas? 6

) KakoBbl ocoOeHHOCTH PabOTHI KOHTPOJIIEpa B PeKUME «ABTOHACTPOMKa»?

7) Kak ocymectBnsierca unnnuanusanus [ITU/-perymnstopa?

8) Kak skcriepuMeHTanbHO CHUMAIOTCS TEPEX0/IHbIE XapaKTePUCTUKU KOHTposiepa?

3ananme Ne4. DjeKTpUUECKUE LIETIH B PEJICHHON cXeMe

Llens paboTHI.
1. Tlo3HakOMHUTBCS € (PYHKIMOHAIBHBIMM CXE€MAaMHU CHCTEM aBTOMAaTHYECKOrO U JUCKPETHOIO
yIpaBJICHUS.
2. [103HaKOMUTBCS C YCTPOMCTBOM M IMPUHLIUIIOM JIEHCTBUS JIEKTPUUECKUX PEJIe.
3. 3yuntp 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. Pa3paborath u ucCCleJ0BaTh CXEMY, B KOTOPOM 3IEKTPOABUTATENb JOKEH BKIIOUATHCS 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 (YHKIIMOHAIBHYIO CXEMY, BbIIETUB B HEHl 1IETb

YIPABIISIFOUIETO TOKA U YIPABIIAIOMINI KOHTYP.

5. CocTaBUTh TOTUYECKUE YPABHEHHUSI, OTMIMCHIBAIOIIUE pa3pabOTaHHBIE CXEMBI.

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

Copnepxanue pabOThI

a) M3yuuTh BO3MOXKHOCTH M OCOOEHHOCTH J1a00OPaTOpPHOro KOMILIEKCA.

0) U3yunth Ha3HaueHUe, TeXHUUECKue Xapakrepuctuku taxomerpa OBEH TXO01.

B) M3yunTh NpUHIUIBI KOH(QUTYPUPOBAHUS TaXOMETpa.

r) Joma, mpu mMoAroroBke K paboTe, COCTaBUTh IOCIEAOBAaTEIbHOCTh, B KOTOpPOW OyAer
MIPOBOJIUTHCS KOH(UTYPUPOBAHHE TaXOMETpA.

n) Ha crenne:

- MPOUTH TECTHPOBAHUE MO (YHKIHMOHAIHHBIM BO3MOXKHOCTSAM, PEXHMaM paOOThl U MPUHIUIIAM
koHpurypupoBanus taxomerpa OBEH TXO01;

- CKOH(UTypHUpPOBATh TaXOMETP B COOTBETCTBUU C BBIIaHHBIM 331aHUEM;

- TPOBECTH OHKCIEPUMEHTAJbHbIE HCCIEIOBAaHUS 3a/JaHHBIX BApUAHTOB PEXUMOB pPaOOTHI
TaXOMETPa;

- IPOBEPUTH PABUIILHOCTDH BHIIIOJHEHUS MIOCTAaBICHHOM 3aa4u;

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

Pabota nomkHa conepxarth:
a) 1enb paboThI;



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) KaxoBbl mnpuHUMIBI (OPMHPOBAHUS  BBIXOAHOTO curHama ll-perymstopa  (THIIBI
peryaupoBaHus)?

4) KaxoBbl TUIIBI JIOTHKY IpU pabOTE BbIXOJAa B KaueCcTBE Kommaparopa?

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

6) KaxoBsl 0cOO€HHOCTH pabOTHI TaXOMETpa B PEKUME CUETUNKA HAPAOOTKH?

7) Kak sKkCiepuMeHTaIbHO CHUMAIOTCS CTATUYECKUE XapaKTEPUCTUKU?

8) Kak nmpou3BoauTCs MHULIMATIU3aLUs TaxoMeTpa?

3aganue Ne8. I3yueHue TEXHMYECKMX XapaKTEPUCTUK M OCHOB MPOrPaMMHUPOBAHUSA
MIPOMBIIIIJIEHHOTO JIOTHYeCKOoro KouTposuiepa S7-1200

Coneprxanue pabOTHI

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

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

3) Homa mpu moAroToBKe K padoTe: - BBHITOJHUTH CHHTE3 CHCTEMBl aBTOMATH3AIMH COTIIACHO
BBIJIAHHOTO BapHaHTa 3aJ]au; - COCTAaBUTh IPOrpaMMy ISl BBOJIa B KOHTPOJLIED.

4) Ha crenpe:

- MPOWTH TECTHPOBAHHE IO CHCTEME KOMaHA W NpUHLUIY mnporpammupoBanus 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) HAaMMEHOBaHHE U 1eNb pabOThI;

0) ycioBHUs 3a/laud 1O BapuaHTy, NPUHAThIE 0003HAYEHUS MEPEMEHHBIX, JIOTHUECKUE (PYHKIIUH
JUIE BBIXOJHBIX W TIPOMEXKYTOYHBIX TEPEMEHHBIX, NMPH HEOOXOAMMOCTH IHKIOTPaMMy pabOTHI
000pynOBaHUS;

B) Joruyeckue PyHKIMHU B aApecax MporpaMMUPyeMOro KOHTPOJIepa;

I') IporpaMMy Ul peaau3alii CUCTEMBI yIIpaBlIeHUS;

1) METOAWKY OKCIEPUMEHTAIHHONH MPOBEPKH (DYHKIIMOHUPOBAHHUS PEATN30BAHHONW CHCTEMBI
yIIpaBJICHUS U PE3YNbTaThl IPOBEPKHU;

€) BBIBOJIBI 110 paboTe.

KoHTposbHBIE BOITPOCHI

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

2. Yro 03HAUaET TEPMHUH «3aKa3HOW HOMEP MOMYJIsI KOHTPOJUIEpay, I€ U KaK OH UCIIOJIb3yeTcs?
3. Yro Takoe TabiauIa CUMBOJIOB U KaK OHa MCHOJb3YeTCs MPHU MPOrpaMMHUPOBAHUHN KOHTpoJLIiepa?



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

5. IIpu kakux yCIOBHSX Ha BBIXOJIE CYETUYMKOB KOHTpoJuiepa popmupyercs curHan «0» u curHain
«1»?

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

7. Uro o3Hauyaer co3gaHue ¢yHkuuoHanbHOro Omnoka (FB) mnpu mporpammupoBanuun
KOHTpoJuiepa?

8. Uto o3Havaer co3nganue u otkpbiTre pyHkuuu (FC) mpu nporpaMMupoBaHuy KOHTpoJLiepa?

KOMILJIEKT 3AJAHUM 151 BBIIIOJTHEHUS JABOPATOPHBIX PABOT

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

Lenv pabomul.

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

Inan pabomei.

1. Pa3paboraTh cxemy, B KOTOPOU aHAJIOTOBBIA CUTHAJI JATYMKA TEMIIEpaTyphl Ipeodpa3yercs B
CUTHaJI, KOTOPBII MPU JOMYCTUMBIX 3HAYEHHSX TeMIepaTrypbl uMeeT 3HaueHue 0, a mpu IpeBbILICHUN
TeMIeparypsl 3Hauenue “1” (puc. 9.3.).

2. JlomoaHWUTH cXeMy TakuM o0O0pa3oM, 4YTOObI HAarpeB aBTOMATUYECKH OTKIIOYAJCS WU
YMEHbILAJICS IPU JOCTUKEHUU BEpXHEH NpeaenbHoN Temneparypbl. OOpaTHYIO CBSA3b OCYIIECTBUTH C
nomoIbio Tpausucropa V1, mibo ¢ momorisio pene K2 (puc. 9.4.).

3. [IpeacraBuTh cxeMy MOTOKA CUTHAJIOB B O0OMX CTydasXx.

st yCKOpeHHs TPOTEKAIIUX MTPOLIECCOB B CXEME PEKOMEHIYETCSl HarpeBaTeabHbIN 31eMeHT EK
BKJII0YaTh MUHYS pe3uctop R1.

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

3aganue Ne2. U3yueHue cnoco0oB cONMpsizkeHUs AaHAJIOTOBBLIX CHTHAJIOB HA 0a3e
npeodpaszoBartens HIIT-1

B na6oparopuu:

- IPOUTH TECTUPOBAHUE MO (PYHKIMOHAIBHBIM BO3MOXHOCTSM, NMPUHIUNAM KOH(GUTYPUPOBAHUS U
pexxumam paboTsl mpeodpaszoarens temieparypst OBEH HIIT- 1,

- ocBouTh mporpammuyto cpeny «Konduryparop HII01» nns kondurypupoBanus mpeoOpazoBartens
HIIT-1;

- CKOH(UTypHpOBaTh Mpeodpa3oBaTesb B COOTBETCTBUU C BbIIAHHBIM 33/IaHUEM;

- TPOBECTH OSKCIEPHUMEHTAJIbHBIE WCCIEAOBAaHMS 3aJaHHBIX BAPHUAHTOB PEXHUMOB pPabOTHI
npeoOpa3oBarelis, IPOBEPUTH MPABUIBLHOCTH BHITIOIHEHUS IOCTABICHHON 3a/1auH;



MMOATOTOBUTH OTYET U CAENIATh BBIBOJIBI IO paboTe.

OT4YeT OJDKEH CoAepIKaTh:

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 npenmyiiecTBa UCMOJIb30BaHUS BBIXOJAHOTO curHaia 4..20 MA?
Kak ocymecTBisiercs koHuUrypupoBanue ananoroBoro sxoaa pene [1P114?
Kak ocymiecTBisieTcs: mpoBepKa MpaBUIbHOCTH PaOOThI CUCTEMBI?

3aganue Ne3. YnpaBjieHre HA OCHOBE TeMIIEPATYPHOIi 3aBUCHMOCTH

Ha na6opatopuom ctenae «OCHOBBI aBTOMATU3AIMIY BBITIOJIHUTH CJICIYIOUTYIO 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) Pazpabotars cxemy, B KOTOpPOIi TIpY NPEBHIIICHUN TPEACTHHON TEMIIEPaTyPhl BBIKITIOYAETCS
HarpeBaTeJIbHBIN 3JIEMEHT U BKIJIIOUaeTcs anekTpoasurarens (puc. 10.1.).

0) OnpenenuTh OT/IEIbHBIC JIEMEHTHI YCTPOUCTBA, NX (DYHKIIMOHAILHOE HA3HAUYEHUE U OOBEKTHI
yIpaBIeHUsI.

B) 1306pa3ute crpykTypHyto cxemy CAY.
I') OnpenenuTh Npu KaKuX YCIOBUAX JEKTPOJBUTATENb HAXOAUTCS BO BKIFOUEHHOM COCTOSHUM.
J1) CMOHTHPOBAaTh CXeMY M IPOBEPUTH MPABUIBHOCTD BaIIUX

BBIBOJIOB.

e) [IpencraButh 000CHOBaHHE HEOOXOUMOCTH TEMIIEPATypPHO-3aBUCUMOI0 BKJIFOUEHUS CTAHKOB,
npuOOpoB U yCTaHOBOK. Kakoi KOHKpETHBIN POIECC MOXKET OBITh CMOJIETIUPOBAH B XO/I€
BBIIIOJIHEHHS OIIBITA.

MeToagudyecKHe YKa3aHH 4 IO BbIIIOJIHCHUIO J'Ia60paT0pHLIX pa60T Ha CTCHIC - «OCHOBBI
aBTOMaTUu3alumn».

3aganue Ned. AHaJIOroBOe U3MepeHHe TeMIepaTyphbl M yrja

Lenv pabomur.
W3y4nTh METOIbI K3MEPEHUS aHAIOTOBBIX CUTHAJIOB P MOMOIIK OMIEPAMOHHBIX YCHIUTEICH.

IInan pabomui.



1. Pa3paboraiiTe 1 cobepute cxemy JUIsi aHaJIOTOBOT'O U3MEPEHUS TEMITepaTyphl Ha OCHOBE
TEPMOPE3UCTOPA U MHBEPTHUPYIOIIETO ONEepauOHHOTO yeunutens (puc. 18.1).
2. OmpenenuTte pa3anyHble 3HAUEHUS OTEHIMANA, TIOCTYMAIOIIEro OT qaTunka yria Y.

3. CpaBuute HocuTenu uH(popManuu W MHOOPMAIIMOHHBIC MAapaMeTphl, a TAK)KE BHJ CHTHAJIOB,
MOCTYMAIONIMX OT M3MEPHUTENbHBIX YCTpoicTB. OToOpasuTe pe3yinbTaThl MPOJETaHHONW paboTH B
COOTBETCTBYIOIIIEH TabIHUIIE.

4. BeiBosibI IO pabdore.

MeToO ANYCCKHUE YyKa3aHHJ IO BBIIIOJHCHUIO J'Ia60paTOpHBIX pa60T

Ha CTCHJC - «OCHOBBI aBTOMaTHU3alluK»).

3ananue Ne5. Hacrtpoiika u nporpammupoBaHue npeodpa3sosartesisa yactorsl [IYB101

B naboparopuu:

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

- HACTPOUTH IIpeoOpa30BaTeb YaCTOTHI B COOTBETCTBUU C BBIJIAHHBIM 33JIaHUEM;

- co0paTk cXemy, HCIOJIb3Ysl HMUTATOP IMyJIbTa OTEpaTopa Wiu Apyroe 000pyaoBaHHE;

- IPOBEPUTH PABUIILHOCTD BHITIOJHEHUS MOCTABICHHOM 3a1a4u;

- IOATOTOBUTH OTYET U CJENIaTh BBIBOJBI 10 padoTe.

[Topsinok BeInosHEeHHs 1a00paTOPHOI paboTHI.

B cooTBercTBUU € 3aJaHUEM, MTOJIYYEHHBIM OT MpenojaBaTelis, HEOOXOAUMO BBIIOJIHUTD CIEAYIOIINE
JNEUCTBHS:

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

2) ckoH(uUrypupoBaTh npeoOpa3oBaTesib 4acTOTHl Ha 3a/JaHHBIM peXUM pabOThl C YIPABJIEHUEM OT
KHOTIOYHOM MaHeNIu WM BHEITHUX TyMOJIepoB;

3) nepeBecTH npeodpazoBaTesb YaCTOThl B pabounii peskum. OcylecTBUTh NPOOHBIN MYCK CUCTEMBI U
OINpo0OBaTh YIpaBJIeHNUE OT KHOITOYHON MaHEIH U BHEITHUX TYMOJIEPOB;

4) mnpoBepUTh MPaBWIBHOCTh (DYHKIIMOHMPOBAHUS IpeoOpa3oBareist YacTOThl (COOTBETCTBUE
3aIaHHOMY pekumMy). Habmomath 3a ero mapameTpamu.

Bapwuants! 3a1annii
[Ipu moaroroBke K J1abopaTOpHOW pabOTe CTYAEHT MOJDKEH B COOTBETCTBHM C TaOJ. 3aJaHus
MpernojaBaTelis BEIOpaTh CBOW BapHAaHT.

OTuét o paboTe AOIKEH COJlePKaTh:

a) 1eJsib paboThI;

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

I') BBIBOJIBI 110 padoTe.

3ananue Ne 6. Hactpoiika n kongurypupoanmne I[IN/{ perynsropa OBEH TPM210.



Ha naGopaTtopHom crenze:

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

- ocBouTh Tmporpammuyro cpeny «TPM2xx Kondurypatop» mis kondurypupoBanus IIN]]-
peryisitopoB cepun TPM;

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

- TPOBECTH HKCIEPUMEHTAIbHBIC MCCIIEOBAHUS 3aJaHHBIX BapUaHTOB pekuMoB pabotsr [TM]]-
perynaropa (peryJaupoBaHue 10 JBYXIIO3ULMOHHOMY 3akoHy uiu 1o [1N/]-3akony);

- IPOBEPUTH IIPABUIILHOCTD BHIIIOJHEHUS IOCTABICHHOM 3aauu;

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

OT4eT N0KEH CoAepKaTh:

a) 1eJib paboThI;

0) YyCIOBHS TIOCTaBICHHOW 3aJa4d [0 BApUAHTy JBYXIO3WUIIMOHHOTO pEryjsaTOpa, TaOJHIly
AKCIIEPUMEHTAJIBHBIX JTAHHBIX, XapPaKTEPUCTUKY MEPEXOJHOTO MpoIecca M OIEHKY IOJyUYEeHHBIX
nokasaresieil paboThl TEeMIIepaTypHOTO KOHTPOJLIEPa;

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

T') BBIBOJIBI 11O paboTe.

KoHnTpoiabHbIe BOIPOCH
1) Kak Bnuser yBenuuenue Tu Ha xapakTep MepexoHOro mnpoiecca?
5) Uro obecnieunBaet nuddepeHiuanbHas CoOCTaBIIsFoas?
6) KakoBbl 0cOO€HHOCTH pabOThl KOHTPOJIEPA B pexXUMe «ABTOHACTPOHKa»?
8) Kak skcriepuMeHTaIbHO CHUMAIOTCS TIEPEXO/IHBIE XapaKTePUCTUKHA KOHTpOJuIepa’?

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) Tlpo¥iTH MHCTPYKTaX MO TEXHUKE OE30ITaCHOCTH Yy JIAOOpaHTa MM MPENoAaBaTes;

2) OTBeTHTh Ha BOIIPOCHI 110 TEOPUHU pabOTHI;

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

4) Tlogate HapsHKEHUE HA CTEH]] U TIPOBEPUTH pab0TOCIIOCOOHOCTD CBSI3U B CIICAYIONIEM
MOpsiKE:

— ycranoBuTh CoDeSys Ha I1IK ¢ npunoxeHHOro n1ucka;



— Hactpouth cpeny Ha [IJIK 150 nannoi moaudukaruu;

— €037aTh IPOCTYIO MPOrPaMMy JJIsl IPOBEPKU CBSI3H;

— HacTpouTb uHTEpdeiic RS-232 no nmpuBeICHHOMY BBIIIE OMMMCAHUIO;

— 3aIlyCTHUTh IPOTPAMMY U CIICAMTH 3a €€ BHIMOJIHEHUEM (CO3/IaHHAas TTporpamMma OyieT padoTaTb,
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-U3MepHUTedbHbIe MATEePHAJIbI K AHCHHUILIHHE
«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 M CHCTEM TelJIocCHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampasnenHnocts: «HeproodecnedeHue npeanpusThiing
['pynmna Cemectp

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

2. Haznauenue 1 xapakTepUCTHUKU MUKpoIIpoLieccopHbIX peryistopos. [IN/] peryauposanue. LLHINM
perynupoBanue. [IpoMBIIUIEHHBIE PETYIATOPBI.

[Toanuce npenogaBaTens [onmuck 3aBeayromiero kadenpoi

T'PO3HEHCKUU F'OCYIAPCTBEHHBIM HE®TAHOU TEXHUUYECKU YHUBEPCUTET
NUM.AKAJ. M.Jl. MUJIJIMOHILIMKOBA

NHCTUTYT SQHEPT'ETUKH

JucuumnnuHa " ABTOMAaTH3aIMA TeNJIOOHEPreTHYeCKNX YCTAHOBOK M CUCTEeM TelIoOCHAOKeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEIIOTEXHUKA
HanpasnenHocTb: «HeproodecnedyeHne npeanpusTHiin
['pynna CemecTtp

Buaer Ne 2
1. IlpumMepsl TUIOBBIX 3BeHbEB. COEMHEHNS 3BEHBEB.

2. ManomeTpsl ¢ TpyOuaToi mpyxuHoid. MemOpanHble MaHOMETpPbI. CHUIIb(QOHHBIE MAHOMETPHI.
[TpoMBIIIIEHHBIN JaTYUK TaBICHUA.

[Toanuce npenogaBaTest [Moamucek 3aBeayromnero kadenapon

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

NHCTUTYT DOHEPT'ETUKH

JucuuruinHa " ABTOMATH3alUS TeNJIO3HePreTHYeCKUX YCTAHOBOK U CHCTEM TeliocHa0keHus "
Hanpasnenue: 13.03.01 TennmosHepreTuka v TEMIOTEXHUKA
HanpasieHHOCTb: «9HeproodecnedyeHne npenpusTHiD
I'pynma Cemectp



Buaer Ne 3
1. YaeTpa3BykoBbIe pacxogoMepbl. Buxpessie pacxomomepsl. KoprnosimcoBbie pacxoaoMephl.
DNIEeKTPOMarHUTHBHIE PACX0IOMEPHI.

2. [Tpumep KackagHON CUCTEMBI CTAOMIN3AIIMH TEMIIEPATYPhl JKUAKOCTH Ha BBIXOJIE U3
TETUI000MEHHUKA, ¥ KOTOPOH BCIIOMOTaTeabHbIM KOHTYpoM siBiisieTcst ACP pacxoma rpetomero napa.

[Moamuck 3aBeayrorero kapeapoi

Iloanuce npernoaaBareis

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TIHOU TEXHUUYECKU YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKHU

JucuumnnuHa " ABTOMATH3alMA TeNJIODHEPreTHYeCKNX YCTAHOBOK M CHUCTEM TelIoCHa0KeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBneHHOCTB: « 9HEProoOeCceUeHHE MPETPUATHI

I'pyniia CemecTtp
Buier 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 KOHTPOJIIEPOB.

2. 3mepuTenbHbIe peoOpa3oBaTeny naBieHus. Tenzomerpuueckuii Meto. EMKocTHOI MeTo.

[oamucek 3aBeayromiero kadenpon

HOILHI/ICB npenoaaBareiis

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

HNHCTUTYT DHEPI'ETUKHU

JuctunnuHa " ABTOMATH3AIUs TEIVI0IHEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xeHus "
Hanpasnenue: 13.03.01 TennosHepreTuka u TEIIIOTEXHUKA
HanpasnenHocTs: «HeproodecneueHne npeanpusTHiin
I'pynna Cemectp

Buaer Ne 5

1. TepmonnekTpudeckue TepMoMeTpbl. TepMoMeETprl conpoTUBIIEHNA. MaHOMEeTpHUUeCKHe
TEPMOMETPHI.
2. Haznauenue, npuHIMNIs! moctpoenus u crpykrypa ['CII

[Moamnuck 3aBeayromero kadpeapoi

IToanuce npenoiaBaTens

T'PO3ZHEHCKWIN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUYECKU YHUBEPCUTET
HMM.AKAJI. M.J. MIWLIAOHIIIMKOBA

HHCTUTYT SQHEPTETUKHN




JucuuminHa " ABTOMaTH3alus TeNJI03HePreTH4ecKUX YCTAHOBOK M CHCTEM TeIJIOCHAOKeHus

Hanpasnenue: 13.03.01 TennmosHepreTuka v TEMIOTEXHUKA
HanpasieHHoCTb: «9HeproodecnedyeHne npeanpusTii

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 GpyHKIIMH SCADA —cuctem. ApXuTeKkTypa
noctpoeHust SCADA — cucrem. SCADA kak OTKpbITasi CUCTEMA.

[Toanuces npenonaBaTens [Moamucek 3aBeayromero kadenapoun

TPO3ZHEHCKWI T'OCYJIAPCTBEHHBIA HE®TAHOW TEXHUYECKW YHUBEPCUTET
UM.AKAJ. M.JI. MWIJIMOHINMUKOBA

NHCTUTYT DOHEPT'ETUKH

JucuumnuHa " ABTOMATH3alUMA TeNJIODHEPreTHYeCKNX YCTAHOBOK M CHUCTEM TelIoCHa0KeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HamnpaBneHHOCTB: « IHEProoOeCceUeHHE MPETPUATHI
I'pyniia Cemectp

Bujer Ne 7

1. Knaccuduxanusi tupoMeTpoB.

2. O6umwe ceaenust o SCADA — cucremax. OcHoBHble pyHKIMU SCADA —cucrteM. ApXuUTeKTypa
noctpoeHnuss SCADA — cuctem. SCADA kak OTKpbITasi CUCTEMA.

[oamuce npenonaBatens [oxmucek 3aBeayromiero kadenpon

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

HHCTUTYT DHEPI'ETUKHU

JucuumnuHa " ABTOMATH3aLUMA TeNJIOOHEPreTHYeCKNX YCTAHOBOK M CHCTEeM TelIOCHA0KeHus "
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampasnenHnocts: «HeproodecnedueHne npeanpusiTHiin

I'pynna Cemectp
Buier Ne 8

1. KomOunuposanubsie ACP. IIpumep KoMOMHHPOBAHHOM CUCTEMBI PETYIHUPOBAHHUS.

2. Bugpl u3mepsieMbIX JaBieHui. MaHOMETPBI U X KIacCU(pHUKALIHSL.

[Moamucek 3aBeaytromero kadeapon

HOZLHI/ICB npernoaaBaTeisd



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

NHCTUTYT DOHEPT'ETUKHU

JucrumnauHa " ABTOMATH3AIUs TEIUI0IHEPTeTHYECKUX YCTAHOBOK M CHCTEM TelJIoCHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampasnenHnocts: «HeproodecnedeHue npeanpusiThiing

I'pynima Cemectp
Buser Ne 9

1. O6mue cenenus o SCADA — cucremax. OcHoBHble hyHKknun SCADA —cucrem. ApXuTeKTypa
noctpoeHust SCADA — cucrem. SCADA kak OTKpbITas CUCTEMA.

2. [Ipeo6pazosanus Jlamnaca. [lepegarounsie GyHKIUU.

IToanuces npenonaBaTens [Noamucek 3aBeayromero kadeapon

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

HNHCTUTYT DOHEPT'ETUKHU

JucuumnuHa " ABTOMATH3alHA TeIJIOIHEPreTHYeCKNX YCTAHOBOK M CHCTEM TelIoCHAOKeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampasnenHocts: «HeproodecnedeHne npeanpusiTHiing

I'pymnma Cemectp
Buier Ne 10

1. Texuuueckue CpeacTBa NMNOACUCTEM: I/IH(l)OpMaLII/IOHHO -BBIYMCIIMTEIIFHOM aBTOMAaTHYECKOTO 1
AUCTAHIOHUOHHOI'O YIIPABJICHHUS, ABTOMATUYCCKOT'O PETYJIMPOBAHUS, 3T U T.1.

2. [Ipumep kackaHOM cUCTEMBI CTAOMIN3ALMY TEMIIEPATYPhI )KUIAKOCTH Ha BBIXOJIE U3
TEII000MEHHUKA, U KOTOPOH BCIIOMOraTelbHbIM KOHTYpoM siBisgeTcs ACP pacxoza rperoiero napa.

[Moamucek 3aBeayromnero kadenpon

HOZLHI/ICB npernoaaBaTeisd

T'PO3ZHEHCKWN T'OCYJIAPCTBEHHBIM HE®TSAHOW TEXHUYECKU YHUBEPCUTET
UM.AKAJ. M.J. MUWLJIMOHIMUKOBA

NHCTUTYT DOHEPT'ETUKH

JucuuruinHa " ABTOMAaTH3alUs TeNJIOHePreTHYeCKUX YCTAHOBOK U CHCTEM TelI0CHAOKeHus '
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEMIOTEXHUKA
HanpasnenHnocts: «HeproodecrnedeHne npeanpusIThi»

I'pynmna Cemectp



Bbuaer Ne 11
1. Kom6unauposanusie ACP. [Ipumep KOMOMHUPOBAaHHOW CHCTEMBI PETYIUPOBAHUSI.

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

[Nonmuce 3aBemyromiero kadenpon

IToanuck npenogaBaTes

T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBI HE®TSIHOU TEXHUYECKU YHUBEPCUTET
UM.AKAJL. M.Jl. MUWLJIMOHIMMKOBA

NHCTUTYT DOHEPT'ETUKHU

JuctunnuHa " ABTOMATH3aIUs TEIUI09HEPTreTHYeCKUX YCTAHOBOK U CHCTEM TenJiocHa0xkeHus "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIOTEXHUKA
HanpasnenHocTb: «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 PETYIIATOPBI.

[Moamnucek 3aBeayromero kadeapoin

IToanucs npenogaBaTens

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

HHCTUTYT DHEPI'ETUKHU

JucuumnnuHa " ABTOMAaTH3alMA TEMJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TerIocHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampasnenHocTs: «HeproodecnedeHne npeanpusiTHiing
I'pymnma Cemectp

Buuer Ne 13
1. U3mepenue pacxona. [lepsuunsie npeobpazoBarenu pacxoa. Pacxogomepsl nepeMeHHOTO
nepemnaja aaeieHus. PacxogomMepsl NOCTOSIHHOTO Niepernaja JaBiaeHus. TaxoMeTpuueckue
(TypOMHHBIE) pacx0l0MEpHI.

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

[Moamucek 3aBeayromero kadeapon

HO)_IHI/ICB npernoaaBaTceisd



T'PO3ZHEHCKWUN T'OCYJIAPCTBEHHBIM HE®TAHOW TEXHUUYECKUI YHUBEPCUTET
HMM.AKAJI. M.JT. MWLIAOHIIIMKOBA

NHCTUTYT DOHEPT'ETUKHU

Juctunnuza " ABTOMATH3alUs TEIUI09HEPTreTHYeCKUX YCTAHOBOK U CHCTEM TelJIOCHa0keHus "
Hanpagsnenue: 13.03.01 TennmosHepreTuka v TEIOTEXHUKA
HanpasieHHoCTb: «9HeproodecneueHne npenpusTHiiD
['pymnma Cemectp

Bujer Ne 14

1. OcHoBHBIE MOJIENH (CTATUUECKHUE U JUHAMUYECKUE XaPAKTEPUCTUKH).

2. U3mepenue pacxona. [lepBudnbie peodpa3oBaTenu pacxoaa. PacxomoMepsl epeMEeHHOTO
nepenasa JgaBjicHus. PacxomomMepsl OCTOSHHOTO Tiepenaia IaBieHus. TaxoMeTpruiecKue

(TypOUHHBIE) PaCXOIOMEPHI.

[oamucek 3aBeayromero kadpeapon

IToanuces npenonaBaTens

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

NHCTUTYT SQHEPT'ETUKH

JucuumnnuHa " ABTOMAaTH3a1MsA TeNJIODHEPreTHYeCKNX YCTAHOBOK M CHCTEM TelIoCHA0KeHus '
Hanpasnenue: 13.03.01 TennosnepreTuka u TEMIOTEXHUKA
HampasnenHocTh: «HeproodecnedeHne npeanpusiTHiin
I'pymnma Cemectp

Bujaer Ne 15

1. OcHoBHBIE TPUHLIUIIBI yTIpaBiieHUs. CTPYKTYpHbIE CXEMbl IPUHIIUIIOB YIIPaBICHHUS.

2. Perynupytomiue opranbl. KOHCTpyKIIMM peryaupyrOMX OPraHOB UCIIOIHUTENbHBIX YCTPOUCTB.
Hpoccenupyromue u gozupyromue PO. PO noTOKOB 371€KTpOIHEPTUH.

IToanuce npenoiaBaTens [Moamnuck 3aBeayromero kadpeapoi




