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ITACIIOPT

®OHJA OIIEHOYHBIX CPE/ICTB I10 YYEEHOH JVICITUII/IMHE

Cucmembl ynpae/neHusi XuMuKo-mexHo/10euuyecKumu npoyeccamu

Ne Kopg,
KonTposmmpyemMsbie TeMbI . HaumeHoBaHue
n/ KOHTPOJ/IUpYyeMOoH
AUCLIUT/IMHBI OLIeHOYHOI'0 CpeACTBa
n KOMIIeTeHI[UH
1 Teopuss aBTOMaTH4eCKOro OIIK-4 TMpakTraeckas baboTa
ynpasyenus (TAY) OIIK-6 P P
JK3aMeH
I'ocypapcrBeHHas cucrema
npubdopos (I"CII).
OIlIK-4
2 | IIpeo6pa3oBarenu. IIpuHIMn [pakTrueckast paboTa
OITK-6
¢opmupoBanus npuodopa. JTaboparopHast pabota
IIpumepsnI cxeM aBTOMAaTH3AIUA OK3ameH
N3mepurenbHbIe
OIlK-4
3 | mpeoOpa3oBaTe/ M pa3THYHBIX OIK-6 [TpakTHueckast pabota
(pusnueckux napameTpoB OK3ameH
Metobl ¥ IPUOOPHI /1A OITK-4 Mpakmuyeckas pabora
4 JTaboparopHasi pabota
HU3MepeHHs TeMIlepaTypbl OIIK-6
JK3aMeH
5 Metojbl ¥ IPUOOPHI /1A OITK-4
u3MepeHMs JlaBjieHUs OTIIK-6 JK3aMeH
6 Metojbl ¥ IPUOOPHI /1A OITK-4
H3MepeHHs YPOBHSA OIIK-6 JK3aMeH
7 Metojbl ¥ IPUOOPHI /1A OITK-4
HU3MepeHHs pacxoja OIIK-6 JK3aMeH
[TpakTryeckast pabora
o | propmnnieperemupyonen | 0L | Tasopropan pcor
Pery/ipyromyg pHuoop JK3aMeH
McnonHuTe/1bHBbIE YCTPOMCTBA - OITK-4 IpaxTeveckas paGora
9 | (ucro/THUTE/IbHBbIE MeXaHU3MBbI).
Peryupyiomge opranbi (PO) OIIK-6 JlabopatopHasi paboTa
) OK3aMeH
10 IIporpamMmmupyeMsle 1oruyecKue OIIK-4 [pakTrueckast paboTa
KoHTposutieps I1VIK. OIIK-6 JTaboparopHasi pabota
JK3aMeH
AHa/nM3aTopbl COCTaBa U CBOMCTB OIIK-4
11 OK3aMeH
BelecTB. OIIK-6
INEPEYEHb OIIEHOYHbIX CPE/ICTB
Ne | HammeHoBaHHe Kpartkas xapakTepucTuka IIpeacraBieHue
o/ OLIEHOYHOI'0 OL[EHOYHOI'0 CPe/iCTBa OLIEHOYHOI'0
o cpeacrBa cpeacrBa
B (hoHe
[pakTuueckas CpecTBO TIPOBEPKU YMEHHUM 00yYaroIerocst Komnuiekr
pabota MIPUMEHSTh T0J/yueHHbIe 3HaHUs T10 3apaHee 3aJjaHui




1 . [T BBITIO/THeHUA
onpejie/IeHHOW MeTOAUKe /ISl pellieHrs 3a1au Uiu
TIPaKTUYeCKUX

3a/IaHU 110 MOAYJTFO WU IUCLIUTIIMHE B LIeJIOM paGot

[TpoyKT caMOCTOSTeNBHOM PabOThI CTY/IEHTA,
TIPeCTaBIISIOINNA COO0M KpaTKoe U3/I0KeHHe B
MKMCbMEHHOM BH/ie TIOJTyUeHHBIX Pe3y/bTaToOB

o) Pedhepar TeopeTUUeCcKOro aHaau3a OHpE,[LQJIEHHOﬁ Hay4yHOU TembI pepepaToB
(yueOHO-HCC/IeIOBATETbCKOM) TEMBI, T€ aBTOD
PacKpbIBaeT CyTh UCC/IeyeMoi MpobieMbl, TPUBOAUT
pa3/IMuHbIe TOUKU 3PEHUs], a TAKXKe COOCTBEHHbIe
B3IJIsA/IbI Ha Hee.
3 OK3aMeH WToroBasi popma OLleHKU 3HaHUM Boripocer k
3K3aMeHYy

3AJJAHUSA AJ1 BBITIO/JIHEHUSA TPAKTUYECKUX PABOT
3aganue Nel. OripesiesieHre OpUrHHasIa 1o U300payKeHUIo A1Jis 3a[jaHHOM 010K — cxembl ACP
3apanue Ne2. Pa30MKHyTOe U 3aMKHYTOe yIpaBJ/leHHe.
3aganue Ne3. Ha BbIIaHHOM CXeMe TeXHOJIOTMYeCcKOro Mpoliecca COriacHO 3a/laHuI0, TOCTPOUTD
(YHKLMOHAIbHYIO0 CXeMY aBTOMaTU3aL|U /ISl pa3/IMYHbIX ITapaMeTpOB.
3aganue Ned. V3yueHne crioco60B CONPsKeHUsT aHA/IOTOBbIX CUTHAIOB Ha Oa3e ripeobpa3oBareris
HIIT-1
3apanue Ne5. V3yueHne JaTUMKOB TOKA U HaTlPSUKEHUS.
3aganue Ne6. YripaB/ieHre Ha OCHOBe TeMriepaTypHOU 3aBUCHMOCTH.

3aganue Ne7. Hactpoiika u kondurypupoBanue [T ]I peryastopa TPM210 c sMySTOpOM TIeUH.

3aganue Ne8. Hactpoiika u koHpurypupoanue [11/] - perynaropa TC4S. Ilpumep (BvicTpon
HacTpouku). M3yueHue HacTpoek TPM 500.

3apanue Ne9. V3yueHre TeXHUYECKUX XapaKTePHUCTUK M OCHOB KOH(UIYpUpPOBaHHUS TaxoMeTpa
oseH TXO01.

3aganue Nel0. SnekTprueckue ey B peJieHOM cxeme.
3apanue Nell. Hacrpoiika 1 mporpaMMHupoBaHue ripeobpa3oBaTtesist yactotel [TUB1.

3aganre Nel2, l3yueHue TeXHUYECKUX XapaKTePUCTUK U OCHOB IMPOrpaMMUPOBAaHUS
TIPOMBIILIEHHOT O JIOTUUeCKOro KoHTpoJiiepa S7-1200.

3aganue Nel3. M3syuenue uHrepdericoB ITJIK 150 OBEH RS-232, Ethernet gnsi cBsizu ¢
IIePCOHA/IbHBIM KOMIIbFOTEPOM.

3apganme Nel4. l3yueHune OCHOB TmOCTpOoeHHsi cucteM cbopa uwHopMarmu Ha 0ase
IIpOorpaMMUpyeMoro JIOTHUeCcKoro KOHTpoJliepa C MOZyJieM aHa/IoroBOro BBOJa/BblBoJia Siemens

S7-1200.

KpuTepuu oLieHKH 0TBeTOB Ha IIPAaKTHUYeCKHe padoThI:



- He 3aUTeHO BbLICTABJISIETCS CTY/IEHTY, eC/IU CTY/IeHT He 00J1a/laeT JOCTaTOYHbIM YPOBHEM
TeopeTHUeCKUX 3HaHUM (He 3HaeT MeTO/JUKH BBIITOJTHEHHS IPAKTUYEeCKUX HABBIKOB, TIOKa3aHUN U
TIPOTUBOIIOKA3aHUM, BO3MOXKHBIX OCTIO)KHEHWN, HOPMATHBBI U TIPOY.) W/WIA He MOXKeT
CaMOCTOSITe/TBHO TPO/IEMOHCTPUPOBAThL MPAKTHUECKHWe YMEeHUsl WM BBITIOJIHSET WX, JOITyCKas
rpyObie OIMOKY.

- 3aUTEHO BBICTABJSIETCS] CTY/IEHTY, eCM CTYJEeHT 00JialaéT TeopeTHYeCKUMU 3HaHUSIMU
(3HaeT MeTOAMKY BBITIOJIHEHUs TPAaKTHUECKMX HABLIKOB, TIOKa3aHWs W TIPOTHUBOIOKA3aHWUS,
BO3MOJKHBIE OCJIO’KHEHHsI, HODMaTHUBbI U TIPOY.), CAMOCTOSITE/TbHO [JeMOHCTPHUPYET BBITTOJTHEHHE
MPaKTUYECKUX YMEHWH, [OMyCKas HEeKOTOpble HETOUHOCTH (MasoCyIIeCTBEHHbIE OIIUOKK),

KOTOpBbIE CaMOCTOSITe/TbHO 0OHApYyKMBaeT 1 ObICTPO MCTIpaBIIsieT.

CAMOCTOATE/IbHAS PABOTA CTYJEHTA ITIPEAYCMATPUBAET
IIOATOTOBKY PED®EPATA
Tembl pedepaToB
YcraHoBKa atMoc(hepHO-BaKyyMHO# 1eperoHKu HegTH.
BucOpeKnHr-yCTaHOBKA C PeakIIMOHHOM KaMepOu.
YcraHOBKa [1eCTPYKTHBHOW NeperoHKY Ma3yTOB U T'y/IDOHOB.
YcTaHOBKa rM/IPOOUMCTKM JUCTU/ISATA [JU3€/IbHOTO TOT/IMBA.
YcraHOBKa rM/IpOOUMCTKM KEPOCKHA C TTpPUMeHeHreM BbICOKOTeMIIepaTypHOM cenaparjii.
TexHosioruueckasi cxema yCTaHOBKH I'M/IPOOUMCTKH BBICOKOKHITSIIIIMX Ta30MIei.
YcraHoBKa feachanbTr3anyy 6eH3MHOM.

OtaeneHyve pereHepaljiv PaCTBOPUTe/Iel U3 paCTBOPOB ZienapaHAPOBAHHOTO Maca.
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YcTaHOBKa rnepuoanudyeCcKoro rnpous3BoCTBd MbJIBHBIX U YIVIEBOAOPOAHBIX CMd30K.
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BI/ITYMHBSI YCTaHOBKA HEIIpePBIBHOI'O I,ILEI‘/JICTBI/ISI KOJIOHHOTI'O THUIIA.
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BI/ITYMHEIH YCTAHOBKA C P€aKTOPOM 3ME€EBUKOBOI'O THUIIA.
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YcTaHOBKa 11]e/I0YHOM OUMCTKH YT/IeBOJOPO/IHBIX T'a30B.

—
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CxeMa I11e/TOUYHON OUMCTKU MAaC/SIHbIX JAUCTH/IISITOB.
14. YcTaHOBKA OYKMCTKH YT/IEBO/IOPO/HBIX Fa30B OT CEPOBO/IOPO/ia PACTBOPOM 3TaHOIAMHHA.

HenapaduHu3aiius C UCToIb30BaHKHEM KapbaMu/a.

Kputepuu onenku pedepara

«O1mmuHo» (15 — 20 6a/u10B) PaboTa BBINOIHEHA MOJTHOCTLI0. HeT o1IMO0K B JIOTHYeCKHX
paccyxJeHusiXx. BO3MOXXHO Ha/MuuMe OJHOWM HEeTOYHOCTU WM OIUCKH, He SBJSHOLIUXCS
CJIeICTBHEM He3HAHUs WM HEeTIOHMMaHus yueOHoro MaTteprana. CTyJeHT roKa3asl [oIHbINH 00beM

3HaHWM, YMEHUI B OCBOEHUM MPOUIEHHBIX TeM U NTPUMeHeHHe UX Ha NIPAaKTHKe.



«Xopomo» (10 — 14 6ammoB) OcHoBHBIe TpebOBaHMS K pedepaTy U ero 3aifuTe BITIOTHEHBI,
HO TIpU 3TOM /IOMYILeHbl HeJOYEThl. B YaCTHOCTH, UMEIOTCS HEeTOYHOCTH B U3JI0XKEHUH
Marepuasa; OTCYTCTBYeT JIOTMUYecKasi Moc/ie/[0BaTe/IbHOCTb B CY)KIEHUSIX; He BbIZep)KaH 00BEM
pedepara; uMeroTcs yryiieHus: B 0(hOpMIIEHUH; Ha JIOTIOJIHUTE/TbHBIE BOTIPOCHI ITPH 3allUTe /JaHbl
HEIT0/THbIE OTBETHI.

«YpoBnerBoputenbHo» (5 — 9 0OamioB) VMeroTcs cCylecTBeHHbIe OTCTYIUIEHUS OT
TpeboBaHM K pedeprpoBaHMI0. B YacTHOCTH, TemMa OCBelljeHa /b YaCTUYHO; JOMYI[eHbI
akTHueckue oMOKY B cofiep>KaHuU pedeparta WM NP OTBETe Ha [IOTIOTHUTe/TbHbIe BOTIPOCHI;
BO BpeMsl 3alLUThI OTCYTCTBYET BBIBO/.

«HeypaoBnerBoputenbHo» (1 — 4 6a/u10B) Tema pedepata He pacKpbiTa, 0OHAPY)KUBAETCs

CylljeCTBeHHOe HerloHHMaHue npobsiembl. Pedepat He cgaH (0 6a/10B).

KOHTpOJ’leO-I/I3MepI/ITe.T[bHBIE MdTepHaJbl K JTUCLHUIL/IUHE
«Cucmembpl ynpae/ieHuss XuMUuKo-mexHo/102uuecKumu npoyeccamu»

Bomnpocsl K aTTecTanusam

Bonpocsi K 1- i py0e)xHo# aTTecTanuu
OcCHOBHBIe TIOHATHS U OTIpe/e/ieHusl.
Knaccudukaimst ACP. Knaccudukaiiysi 3/ieMeHTOB aBTOMaTUUeCKUX CUCTEM.
OcHoBHbIe Mofleni. CTaTUuecKre XapakTepUCTUKU. [lHaMruyecKe XapakTepUCTHKY.
Iuddepeniuancabie ypaBHeHust. Jinneapu3sanust. [IpeoOpa3oBanus Jlariiaca.
[epenaTounsie pyHKUMU. OripesienieHre TiepeZaTOUHON (PyHKLMK.
ITprMephbl TUMOBBIX 3BEHBLEB.
CoenuHeHUs 3BeHbEB.

IMepeparounsie ¢hynkuyu ACP.
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YacToTHbIe XdPaKTepUCTHUKU HOFapI/ICl)MI/I‘JECKI/Ie YaCTOTHbIE XapaKTepI/ICTI/IKI/I?

10.  YcroituuBocth. Kputepuu ycroiiunBoctu. KopHeBoii kputepuid. Kpurtepuii Ctozonsl. Kputepuit
I'ypeuna. Kpurepuit Muxaiinosa. Kpurepuii HalikBucra.

11.  3akoHbI peryupoBaHus. TUIIbI perysSTOpOB.

12. TocypapctBenHasi cuctema npubopoB (I'CIT). TouHocTs mpeobpa3oBaHusi HH(DOPMAIUH.
OcHOBHbIe Orpe/iesieHUs U MIOHATHUSI MeTPOJIOTMU. MeTo/[bl U3MepeHUsl.

13.  Knaccudukarus KUTT. Buabl mepBUYHBIX MpeoOpa3oBareriei.

14. Tlpunuun ¢hopmupoBaHus pubopa.

15. Omnpepenenue U Ki1accudUKalysi CUCTeM aBTOMaTHUeCKOro0 KOHTPOJISI.

16. TIpeobpa3oBarenu. Hopmupytoiiue npeobpaszoBarenu. OIIT u TI3I1, YCO (AL u LTAIT).
17.  ¥YctpoticTBa, obecrnieunBaroiiyie paboTy AAaTYMKOB BO B3PbIBOOTIACHBIX MTOMEL[eHUSIX.

18. W3mepenue TemrepaTyphl. [lepBuuHbIe mpeoOpa3oBaTend TeMmriepaTypbl. TepMOMeTphI



pacimpenust. TepMoMeTpbl, OCHOBAHHBIE Ha PAaCITUPEHUM TBEP/IbIX TeJl.
19. MaHOMeTpHUUeCKHe  TEPMOMETPhbL.  JJEeKTPUUECKHE  TEePMOMETPbl.  TepMOMeTphl
COTIPOTHBJIEHHSI.

O6pazey 6unema K 1-ii pybexcHoli ammecmayuu

T'PO3HEHCKHWH I'OCYJJAPCTBEHHBIN HEDTAHON TEXHUYECKUHU YHUBEPCUTET
___________________________________________________________________________________________________|

BW/IET Ne 1

,HI/ICL[I/IH]II/IH{:I CucremMsbl yIipaBJ/IEHUA XUMHUKO — TEXHOJIOTHYE€CKUMHU NTPpoeccaMu

NuctutyT HI' crietanbHOCTE _ HTC  cemecTtp 7

1. OCHOBHbIe MOHATHA U ornpeesieHus TY.

2. MaHomeTpUueckue TepMOMeTphl. DJIeKTpUUeCKUe TepMOMeTpbl. TepMoMeTphl
COIPOTUBJ/IEHUS

3. U306pa3uthb nipubop A/is u3MepeHus: TeMriepaTyphbl OeClIKaJbHbIA C AUCTAHI[MOHHOMN

repeziaueii oKa3aHuM, yCTaHOB/IEHHBIM 110 MeCTy

YTBEPXIARO:
« » 20__T. IIperniogaBsarens
Bonpock! Ko 2-ii py0e)XHO# aTTecTanuu
1. [TupomeTpuueckre MUVIMBONLTMETPBL. [loTeHLMOMeTpBHl. ABTOMaTHYeCKUe

37IeKTpUYeCcKre MOTeHJMOMeTpbl. ABTOMaTHYeCKHe 3/1eKTPOHHbIE MOCTOBbIE CXEMbl U3MepeHUs
TepMo3yieKTprueckux conpotusnenuy (TC).

2.  U3mvepenue paBneHusi. IlepBuuHble TipeoOpa3oBaresnv fAaBieHus. Knaccudbukarus
npubOpOB /751 WM3MepeHHUsi [aBieHusi. MaHOMeTpel C TpybuaToil TMpy>XUHOW. MeMOpaHHbIe
MaHOMeTpbl. CHUb(hOHHbIE MaHOMETPbI. [IpOMBIIIIEHHBIN JAaTUMK JaBAeHMUs.

3. W3mepenve pacxopa. [lepBuunbie mpeobOpa3oBarenu pacxoga. Pacxomomepsr
TlepeMeHHOr 0 Iepernasja JjaBjieHus. PacxosoMepsl IIOCTOSTHHOTO Tieperiaja JaB/ieHusl.

4.  Taxomerpuueckue (TypOWHHBIE) pacXofOMephbl. Y/IbTPa3BYKOBbIe DPAaCXOZOMepHI.
DJIeKTPOMarHuTHbIE pacxogomepsl. BuxpeBbie pacxogomepbl. KOpromcoBbie pacxooMephl.

5. W3wmepenue ypoBHsi. [Ipubopsl s ©3MepeHus ypoBHs. MexaHUUeCKH MOT/IaBKOBBIN
ypoBHemep. bBylikoBblli ypoBHeMep. ['miapoctaTMueckuid ypoBHeMep. Y/bTPa3BYKOBOM
ypoBHeMmep. PasiapHelii ypoBHEMED.

6. YpoBHeMepsl /i CbIITYyYHUX MaTepruasioB.

7. Tlpubopsl [ U3MepeHusi COCTaBa 1 KauecTBa BelecTB.



8. JlaTumKM [/ HeB3PHIBOOIIACHOM M B3PBIBOOMACHOW 30HBI. bapbepbl Ge30rmacHOCTH.
NHuresnnekTyanbHble JaTYUKU.

9. Knaccudukanms JIeKTPUUYLCKUX nM: (1 3/1IeKTPOMarHuTHele, 2
s/1eKTpoziBUraTesbHble). IllaroBble ABuUraTenu. /IBurareny oCTOSSTHHOTO TOKA. ACUHXPOHHbIE U
CUHXPOHHBIE [IBUTaTe/Iu.

10. PHMM B cucreMax aBTOMAaTHMKHU: 3/1eKTPOMAarHUTHbIe pejie, 3JIeKTPOMarHUTHBIE
IyCKaTe/M U KOHTAaKTOPbI, TePKOHOBLIE peJie U Zipyrue.

11. Knaccudukaiysi UCIOTHUTETbHBIX YCTPOWCTB.

12. Perynupyroujue opradbl. KOHCTPYKLUMK pery/vpyrOLIUX OpPraHOB UCIIO/JHUTE/BbHBIX
YCTPOUCTB.

13. HasHaueHWe BTOPWYHBLIX TMPUOOPOB. MUKpPOMpOLIECCOPHbIE BTOPUUHBIE TIPHUOOPHI.
MeTposioruueckrie XapakTepUCTUKY U3MepUTeTbHbIX IPUOOPOB U yCTPOUCTB.

14. OcHoBHble ¢pyHKuMu [1JIK. [TpuHLMNOBI TOCTpOeHUsl. XapaKTepruCcTHKa MPOLieCCOPOB.
XapakTepuCTHKa KaHa/loB BBOZA/BbIBO/Ia. KOMMYHUKaI[MOHHBIE BO3MOXXHOCTH KOHTPOJIJIEPOB.

15. Kparkast xapakTepuCcThKa CTaHZapTHBIX SI3bIKOB IporpammupoBanus [TJIK.

16. O6mume cBegenuss o SCADA — cucremax. OcHoBHble ¢yHKuMu SCADA —cucrem.
Apxutektypa nocrpoeruss SCADA — cucteM. SCADA Kak OTKpbITast CUCTeMa.

17.  Macmrabupyemoctb. DCS- cucrembl. CoctaB U ocobeHHocTH moctpoeHust DCS-
CUCTEM.

O6pazey 6unema ko 2- ii pybexcHoli ammecmayuu
T'PO3HEHCKHUH FOCY,ZIAPCTBEHHBIIZ HE®TSIHOW TEXHUYECKHUU YHUBEPCUTET

BW/IET Ne 1

I,Z[I/ICI_[I/II'IJ'II/IH(:l CucreMbl yOpaB/JAeHUA XUMHUKO — TeXHOJIOTHYeCKMMM IpoleccaMu

Nucturyt HI' crietanbHOCTL __HTC  cemecTp 7

1. [TupomeTpuueckrie MUJIUBOJILTMETPBI. [loTeHI[MOMeTpbl. ABTOMaTHYeCcKue
3/IeKTPUUEeCKHe NTOTeHJMOMeTpbl. ABTOMaTUUeCKHe 3/1eKTPOHHbIe MOCTOBbIE CXeMbl U3MepeHHsI
TepMo3JieKTpuueckux comnpotusienuii (TC).

2. Macmrabupyemocts. DCS- cuctemsl. CoctaB 1 ocobeHHOCTH rtocTpoenust DCS-
CUCTEM.

3. Wnpukauus u peructpauus temnepatypsl (TIR).

YTBEPXIALO:
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» 20__T. [IpeniosaBaresns
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11.

12.
13.

14.
15.
16.
17.
18.
19.

20.

21.

JK3aMeHaliOHHbIe BOIPOCHI
JK3aMeHalMOHHbIe BOMPOCHI M0 AucHuIInHe «CucTeMbl ylipaB/ieHNus XUMHUKO-
TeXHO/JIOTHYeCKUMH MpoLreccamu»
OcHoOBHBIe NIOHATUA U onpeziesienus TY.
Knaccudukarus ACP. Knaccudukaiiys 371eMeHTOB aBTOMaTUUeCKUX CUCTEM.
OcHoBHble Mogeny. CTaTuueckue XapaKTepyuCTUKU. [JuHaMuyecKre XapakTeprUCTHKY.
NuddepennmanbHbie ypaBHeHus. JInHeapusaius. [Ipeobpa3oanus Jlamaca.
[Tepenatounsie hyHKUMK. OnpefesneHre nepeaToyHon GyHKIMH.
[IpyMepsI TUTIOBBIX 3BEHbEB.
CoenriHeHHsI 3B€HBEB.
[TepenaTounslie ¢pyHkuyu ACP.

YacToTHble XapakTepuCTUKH JlorapudmMuyeckre 4acTOTHbIE XapaKTepPUCTHKU.

. YcronumBocTb. Kpurtepun ycronurBoctu. KopueBont kputepuii. Kpurtepuii CTOf0JIBIL

Kpurepuii I'ypeunia. Kpurepuii Muxarinosa. Kpurtepuii HavikBucra.
ITokasaTenn kauectBa. [IpsMble Mokasarenu KauecTtBa. KopHeBble Mokasarenyd KayecTBa.
YacToTHble nokasaTesny Kauecrsa. CBsi3u MeXXly I0Ka3aTe/IIMU KayecTBa.
3aKOHbI peryaupoBaHus. TUIIbI peryisaTopos.
CocypmapctBenHass cuctema mipubopoe (I'CIT). TouHocTh TpeoOpa3oBaHMs MHGMOPMALUH.
OcHoBHBIe orpefie/IeHys U ITOHATUS. MeTPOJIOrMU. MeTobl U3MepeHusl.
Knaccudukarms KWL, Bugsl nepBrUuHbIX Ipeobpa3oBaTeiei.
[MpunHLMD hopmHpoBaHUs TIpubOpa.
Onpefenenyve U Knaccu@ukanus CUCTeM aBTOMaTHUYeCKOro KOHTPOJIS.
[Tpeob6pa3oBarenn. Hopmupytoiue npeobpasosatesu. SIIIT u I13I1, YCO (ALIT u LIATT).
YcrpoiicTBa, obecrieurBarorye paboTy JaTUMKOB BO B3PHIBOOIIACHBIX TIOMEL[EHHSIX.
V3mepenve Temneparypbl. [lepBuuHble mpeoOpa3oBareny TeMmriepaTypel. TepMomeTpbl
pacivpeHus. TepMoMeTpbl, OCHOBaHHbIE Ha PACLLIWPEHUY TBEepPAbIX TeJl.
MaHoMmeTpuueckre  TepMOMeTpBHI. ONeKTpuuecKde  TepMOMeTpbl.  TepmoMeTpsl
COIPOTHBJ/IEHUS.
ITupomeTprueckue MUWIIMBOILTMETPbL. [IoTeHjuoMeTphbl. ABTOMaTH4eCKye 3/1eKTpUdecKue
IOTEHL|MOMETPLl.  ABTOMAaThyeCKUe  3JIeKTPOHHble  MOCTOBble  CXeMbl  U3MepeHUs

TepMo3JieKTpuueckux conpotursiienuit (TC).
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34.
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. VIamepenue nasinenus. [lepBruHbie mpeobpa3oBaTenu Aasnenusi. Knaccudurkarys mpubopos
[l U3MepeHusi faBieHusi. MaHOMeTphbI ¢ TpyO4aToi npy>KUHOU. MeMOpaHHbIe MAaHOMETDBI.
CunbgpoHHbIE MaHOMETPbI. [IpOMBIIIIeHHBIN JAaTUKK JaBaeHUs.

N3mepenre pacxoza. IleppuuHble mpeoOpa3oBaresny pacxofa. Pacxozomeps! mepeMeHHOro
neperiazia fiajeHus. Pacxomomepsl MIOCTOSTHHOTO 1epenazia JaB/eHuts.

Taxomerpuueckue (TypOMHHBIE) PaCXO/[OMeEpHI. YbTpa3sByKOBbIe Pacx0fOMephl.
ONeKTpoOMarHuTHbIe pacxosoMepsl. Buxpesble pacxogomepsl. Kopro/imcoBsle pacxo0oMepsl.
Vi3mepenue ypoBHs. IIpubopbl A/t M3MepeHUsi YPOBHsA. MexaHWYeCKUW TOTJIaBKOBBIN
ypoBHeMep. bylikoBblii ypoBHemep. ['MpapocTraTMyeckMM YpoBHeMep. Y/IbTPa3BYKOBOU
ypoBHeMmep. PasiapHelii ypoBHEMeD.

YpoBHemepslI 11 ChIITyYUX MaTepraoB.

[Tpubops! 7151 K3MepeHUst COCTaBa U KaueCTBa BeIleCTB.

Hartuvky 7711 HeB3pPHIBOOIIACHOW U B3PBIBOOMACHOM 30HBL. bapbepbl 6e3oracHOCTH.
NHuresnnekTyanbHble JaTYUKU.

Knaccugukanus snektpuueckux VM: (1 sneKTpoMarHUTHble, 2 3/1€KTPO/IBUTraTe/IbHBIE).
[MMaroeble pBuraTtenu. J[IBuratesny IIOCTOSHHOTO TOKa. ACHHXDOHHble U CHUHXDOHHBIE
JBUTaTesIN.

PUIM B cucreMax aBTOMAaTUKHU: 3/IeKTPOMarHUTHLIE pejie, 3/IeKTPOMAarHUTHbIe IyCKaTeIu U

KOHTAaKTOPbI, TePKOHOBLIE peJjie U Jpyrue.

Knaccudukarysi MCIIOTHUTENTBHBIX YCTPOWCTB.

Perynupytomiue opraHbl. KOHCTpYKUMM peryupyrOIIMX OPraHoB UCIIOJHUTETbHbBIX
YCTPOUCTB.

Ha3HaueHre BTOPWYHBIX TPUOOPOB. MHUKpPOIIPOLIECCOPHbIe BTOPUUHbIE TIPHUOOPHI.

MeTposioruueckuie XapakTepUCTUKY U3MepHTeTbHbBIX IPUOOPOB U yCTPOUCTB.

OcHoBHble (yHKUuM [1JIK. TIpuHUMOBI MOCTpoeHMs. XapaKTepuCTHKa MpOLeCCOpPOB.
XapakTepyucTMKa  KaHaJOB  BBOJA/BbIBOJA. KoMmMmyHUKal[MOHHBIE ~ BO3MOKHOCTH
KOHTPOJIJIEPOB.

KpaTkasi xapakTepucTHKa CTaHJAapTHBIX S3bIKOB nporpammMupoBanus [1JIK.
O6mme cBemenuss o SCADA - cucremax. OcHoBHble ¢(yHKium SCADA —cucrem.
Apxwutektypa rnocrpoeruss SCADA — cucteM. SCADA kak OTKpbITast CUCTeMa.

. Macmrabupyemocts. DCS- cucteMbl. CoctaB 1 ocobeHHOCTH rtocTpoeHust DCS- cucrem.

O6pasey 3Kk3amMeHAYyUOHHO20 OGulema

T'PO3HEHCKHWH I'OCY/JAPCTBEHHBIA HEDTAHOM TEXHUYECKUH YHUBEPCUTET



BW/IET Ne 1

I,HI/IC]_[I/II'I]'II/IH(':I CucreMbl yopaB/JleHHs XUMHUKO — TeXHOJIOTHYeCKMMM IpoLeccaMu

HNucturyt HI crietanbHOCTL _ HTC  cemecTp 7
1. CoenriHeHHsI 3B€HBEB.
2. W3mepenue pacxoza. [Tepeuunbie mpeobpa3oBaTtesiy pacxoja. Pacxomomepbl

repeMeHHOr 0 Nepernaja JaBieHus. Pacxozomepsl TOCTOSIHHOTO Tepernaza JAaBieHus.
3. VHpukauus, peructpanys U peryvpoBaHue TeMIiepaTyphbl C TOMOLLbIO

nHeBMaTUueckoro perysstopa (TIRC riHeBM.)

YTBEPXIALO:

« » 20__r. 3aB. Kadepoii

Kputepun onieHKHM 3HaHHMH NIPH [IpUeMe 3K3aMeHa

Kputepuu olLieHKH 3HaHWUM [I0JDKHBI YCTaHABIMBATHCS B COOTBETCTBUHU C TPeOOBaHUSIMU K
npodeCCUOHATFHON TIOATOTOBKE, MCXOAS M3 JIeHCTBYIONIMX yueOHBIX TUIAHOB W TIPOTPAMM, C
yuéTOM XapakTepa KOHKDETHOH AWCIUIUIMHBI, a TakKe Oyayied NpakTUYeCKOU /1esTelbHOCTH
BBIIMyCKHUKA. B KauecTBe MCXOHBIX peKOMeHAyeTcs 001I1ie KpUTePUU OLIeHOK:

«OT/muHo» (15 — 20 6anioB) - CTyAEHT B/afieeT 3HaHUSIMU TIpeMeTa B MOJTHOM o0beMe
yueOHOUM TMporpaMMbl, OCTaTOYHO TJYOOKO OCMBIC/IMBAET AWUCIUIUIMHY; CAMOCTOSITEIbHO, B
JIOTUYeCKOW TIOC/IeI0OBaTe/IbHOCTY WM HWCUepIbIBAlOIe OTBeYaeT Ha BCe BOMPOCHI OwseTa,
NOo/lUepKUBa/ll IpM  3TOM CamMoe CYL|eCTBeHHOe, YyMeeT aHa/JuW3upoBaTh, CpaBHUBATD,
K/1accu(UIUpOBaTh, 000011jaTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATh U3yUeHHbI MaTepuat,
BbI/Ie/ISITh B HEM IJIaBHOE: YCTaHaB/IWBAaTh MPUUMHHO-C/Ie/[CTBEHHbIE CBSI3U; UeTKO (JOpMUpPYeT
OTBEThbI, CBOOOJHO UWTaeT pe3y/bTaThl AaHAIM30B W [JPYTUX WCCIAeOBAaHUH W pellaeT
CUTYaL[MOHHbIE 33/lauyl MOBBIIIEHHON C/IO)KHOCTH; XOPOLLO 3HAKOM C OCHOBHOM JIUTEPAaTypou U
MeTOZ,aMH MCC/Ie/JOBaHUs B 00beMe, HeoOX0IUMOM JIJIs IPAKTUUECKOM /1esITe/IbHOCTH; YBSI3bIBaeT
TeopeThuYecKre acrieKThl IpejMeTa C IMPaKTAUYeCKMMU 3a/avyamMu BiiafleeT 3HaHUSAMU OCHOBHBIX
TIPUHLUIIOB UH>XE€HEPHOW T'e0JIOTUH.

«Xopomo» (10 — 14 6anoB) - CTyAeHT BiajieeT 3HAaHUAMHU JAUCLIUTUIMHBI TTIOUTH B TIOJTHOM
oObeMe TporpamMmbl (MMeRTCs MpoOesibl 3HAaHWM TOMBKO B HEKOTOPBIX, 0COOEHHO CJI0XKHBIX
pasjienax); CaMOCTOSATE/IbHO U OTYaCTH MPY HABOZSAIIMX BOIMPOCAX AAeT MOHOLIEHHbIe OTBEThI Ha
BOIIPOCHI OWsieTa; He BCerja BbiZie/isieT HarboJsiee CyIleCTBEHHOe, He [JOIyCKaeT BMeCTe C TeM

CepbEe3HBbIX oIMOOoK B O0TBeTaX; YMeeT pellaTh JIETKHe 1 Cpe,quf/'I TSOKeCTHU CUTyalJUOHHBIE 3a1d4H;



yMeeT TpaKTOBaTh JlabopaTOpHble U HWHCTPYMeHTalbHble WCCe0OBaHUSI B 00BeMe,
TIpEeBBIIIAIOIIEM 00s13aTe/TbHBI MUHUMYM.

«Y poBJieTBOPUTE/IBHO» (5 — 9 0aryioB) - CTYEHT BJlajieeT OCHOBHBIM 00beMOM 3HaHUM 110
JUCLIUI/IMHE; TIPOSIB/IsieT 3aTPyJHEHUs] B CAMOCTOSTe/bHBbIX OTBETaX, ONepupyeT HETOUYHBIMHU
(dhopMyIMpoBKaMu; B TIPOLIeCCEe OTBETOB [IOMYCKAOTCS OIIHUOKH T10 CyI[ecTBY BOrpocoB. CTyeHT
criocobeH pelaTh JIMIIL Hanbosiee JIeTKe 3a/jauu, B/IajIeeT TOJIBKO 00s3aTe/IbHbIM MUHUMYMOM
METO/|0B UCCJIe[lOBaHHUH.

«HeyaoBnerBoputenbHO» (1 — 4 6anioB) - CTYZeHT He 0CBOWJT 00513aTe/IbHOT0 MUHUMYyMa
3HAHWM TIpeZiMeTa, He CIOCO0eH OTBETHUTb HA BOIPOCHI OWeTa Ja)ke TPU JIOTIOTHUTETbHBIX

HaBOJAIIWX BOIMPOCAX 3K3aM€HdTOPd.

ITpunosicenue 1
KOMIUIEKT 3AJIAHUN JIJI1 BBITIO/THEHUA ITIPAKTUYECKNUX PABOT

3apanue Nel. OnpepesieHHe OPUrHHAJIA MO W300PaXKEHHIO /15 3a/JaHHOM 0JI0K — CXeMblI
ACP

Lless jaHHOM paboTHI:

1. CocTaBUTh ypaBHeHHe MepeAaTouyHoM (GyHKLUM [J1s1 pa3MUYHbIX CoejMHeHUN O/10K —
cxem ACP;

2. BeInosHUTE Nepexo/; oT U300paskeHus K OpUTHa/ly € UCIO/b30BaHeM MeTo/ia
(ITIpeobpa3oBanus Jlaraca)

3. [Monyunth Wian(p) 0gHOKOHTYpHOTO ACP;

4 BbIuncnTh KOpHU XapaKTepUCTUYeCKOro ypaBHeHus1 3aMKHyTou ACP;

5. [TocTpouTh NepexoHbIH MPOoLeCcC Mo KaHaly peryidpoBaHUs.

6 BeiBoibI 10 pabore.

3aganue Ne 2. Pa3oMKHyTOe M 3aMKHYTOe yrpaB/IeHHe

Ilenb pabombl.

O3HAaKOMUTBCS C TIPUHIUIIOM JIeMCTBUSI CUCTEM aBTOMaTHUeCcKoro yrpasiieHus (CAY)
Pa30MKHYTOTO U 3aMKHYTOT'O THUIa.

InaH pabompl.

1. Pa3paboTtath cxemy, B KOTOPOW aHa/IOTOBbIM CUTHA JJaTUMKa TeMIlepaTyphbl peodpa3yeTcs B
CUTHAaJ, KOTOPKIM MPU JOMYCTUMbBIX 3HaUeHUSIX TeMriepaTyphl iMeeT 3HaueHue 0, a mpu
TIpeBbIIIIEHUH TeMriepaTyphbl 3HaueHue “1” (puc. 9.3.).

2. JIomoHUTE CXeMy TakuM 00pa3oM, uTOObI HAarpeB aBTOMaTHUECKH OTK/TFOUAICS WIN
YMEHbIIIA/ICS TIPU JOCTH)KEHUM BEPXHEH TIpe/ie/ibHOM Temriepatypbl. OOpaTHYO CBSI3b
OCYIECTBUTH C MOMOIIBI0 TpaH3uctopa VT1, mibo ¢ momorrpto pese K2 (puc. 9.4.).



3. IlpecTraBuTh CXeMy MOTOKA CUTHA/IOB B 000MX CITyvasiX.

st ycKopeHHst MPOTeKaroIIKX MPOLIECCOB B CXeMe PeKOMEeH/yeTCsl HarpeBaTe/IbHbIN 3/IeMeHT
EK Brsirouath MuHys pesuctop R1.

MeToryecKue yKa3aHUsI TI0 BBIMOJIHEHUIO MPaKTUUeCKUX paboT Ha cTeH e - «OCHOBBI
aBTOMAaTH3aLUN».

3aganue Ne3. Ha BbIAaHHOM cXeMe IOCTPOHUTH CXeMbl aBTOMAaTH3al[iM TeMIlepaTyp U APyrux
napaMeTpoB B COOTBETCTBUHU C BADUAHTOM.

HOCTPOI/ITB CXeMbI

1. Wnpvkanus u peructpauys Temreparypsl (TIR).

2. Vnpukanms, perucTpanys U pery/ivpoBaHye TeMrepaTyphbl C TOMOLbI0 THEBMaTUUeCKOIr0
perynstopa (TIRC, nHeBMaTuKa).

3. WHpukanmss W peryivpoBaHve TeMIlepaTypbl C TIOMOLLBIO MMKPOIIPOLeCCOPHOIO
perynstopa (TIC, s11.)

4. Vnpvkanms, perucrpanysi, CUTHa/IM3alys U peryivpoBaHyie TeMIiepaTypbl C ITOMOLbIO

noteHimomeTpa (Mocta) (TIRC, 251.)

3aganue Ned. VizyueHue cioco00B COMPSKeHUsI aHA/IOTOBBIX CHTHA/IOB Ha 0a3e
npeodpa3oBatens HIIT-1

W3yunTh BO3MOKHOCTH ¥ 0COOEHHOCTH J1TabOpaTOPHO-TPAKTUYECKOTO KOMIIEKCa.

1) W3yuuTh Ha3HaueHWe, TeXHUUECKHWe XapaKTePUCTHUKU TpeoOpa3oBaTesisi TeMIlepaTyphbl
OBEH HIIT-1.

2) W3yuuTh NPUHLUITEI KOHPUTYPUPOBaHKs U paboThI peobpa3oBarersi.

3) Ioma, Tipu TIOATOTOBKE K pabore:

- U3YUYUTh OCHOBHbIE BO3MOKHOCTHU NporpaMMHOii cpefibl «KoHdurypaTop HIT01»;
- COCTaBUTh I10C/Ie/I0BaTeILHOCTh KOHGUI'YPHUPOBaHUs peobpa3oBaTeris.

B nabopatopum:

- IPOMTU TECTUPOBAaHUE MO (PYHKLIMOHATbHBIM BO3MOXXHOCTSIM, TPUHLIUIIAM KOH(QUTypHUPOBaHUS
U pe>XxuMaM paboThl peobpasoBaTesis Temmepatypsl OBEH HITT- 1;

- ocBouTh mnporpaMmHyro cpeny «KoHdurypatrop HIIO1» s KoHUTrypHUpoBaHUs
npeobpazoBaress HITT-1;

- CKOH(UTYpUpOBaTh Tipeobpa3oBaTesib B COOTBETCTBUU C BBIZIJAHHBIM 3a/JaHUEM;

- TIPOBECTH 3KCTIePUMEHTa/bHble WCCIe[OBaHUs 3a[JaHHBIX BapHUAHTOB PEXUMOB DPabOThHI
nipeobpa3oBareJisi, MPOBEPUTh MTPABUIBHOCTD BITIO/THEHUS IOCTAaB/IeHHOM 3a/jauy;

- TIOATOTOBUTH OTUYET U CZIe/IaTh BBIBOABI 10 paboTe.

Ortuer AO0JDKEeH COAep»KdThb:

a) 11eJ1b PabOThI;

0) rapaMeTpbl KOH(UTyparuy npeobpa3oBaTesisi TeMIlepaTyphbl;

B) yMpaBJSION[YI0 TPOrpaMMy /il TPOrPaMMHDYEMOTO  pejie,  Peayu3yIoIIyIo
00paboTKy aHa/IOTOBOTO CHTHA/IA;

r) BBIBOZIBI 110 paboTe.

KoHTpoJ/ibHBIe BOIIPOCHI
1. Kakoea pa3psigHocth AIIIT HITT-1 npu pabote ¢ TepMorniapamMu?
2. KakoBbl perMyl11ecTBa UCI0/Ib30BaHUsA BbIXOAHOIO curHana 4..20 MA?



Kak ocy1ecTtBsieTcst KOH(UTIypUpOBaHUe aHalIoroBoro Bxoza pese [1P114?

Kak ocy1iiecTisieTcsi MpoBepKa MpaBU/ILHOCTH paboThl CUCTEMBbI?

Kakue JaTurky MO>KHO TIOZK/TIOYATh K N3MepUTeTbHOMY BXO/Y mpeobpa3oBaTes?
Kakue THUITbI BBIXO/IHBIX CUTHAJIOB JIOCTYIIHBI B TipeoOpa3oBatesie HITT-17?

KaxkoB nopsijok KoHpuryprpoBanus npeobpasosatens HIIT-1?

KakoB nopsiiok rporpammupoBanus pese [1P114?

PN AW

3aganue Neb>. M3yyeHHe JaTUMKOB TOKA U HaNPsDKeHUs

[Tnan paboTsi:

a) V3yuuts npuHLmn paboTel, Ha3HAUeHHE W TeXHUYeCKHe XapaKTePUCTUKU JATYMKOB TOKA U
HarpspKeHus1, CXeMbI UX TTO/IK/TFOUEHMsI, @ TAK)KE OCHOBHBIE y3/1bI 1 BO3MOXXHOCTH
71abopaTopHOTO CTEeHAA.

6) Ha creHpe:

- MPOMTH TECTUPOBaHKeE 10 TEOPeTUYECKOM YaCTy;

- CHSITb ¥ TIOCTPOUTH SKCTIEPUMEHTA/IbHbIE CTaTUYEeCKHEe XapaKTePUCTUKH JaTUYUKOB TOKA;

- CHSITh Y TIOCTPOUTH KCTIePUMeHTaIbHbIe CTaTUYeCKHe XapaKTePUCTUKHY JAaTYNKOB HATIPSDKEHMS;
- IPOAHA/IU3UPOBATh MOJTyYeHHbIE pe3y/IbTaThbl, CHOPMYTUPOBATh BHIBOARLI;

- BBITIOJTHATH OTUET O TIPO/ie/IaHHON paboTe.

OTtuer JO/KeH coZleprKath:

1) HaMeHOBaHUe U 1]e/Tb pabOThI;

2) OCHOBHbIe TEXHUYECKHE XapaKTePUCTUKU U3yUaeMbIX [JaTYMKOB;

3) aKcrieprMeHTa/IbHbIe JaHHbIe, paCUETHBIe 3HaUeHUs TpebyeMbIX rMapamMeTpoB U TpadHKOB 10
Ka)K/]OMY U3 TIPOBe/IeHHbIX SKCIIePUMEHTOB;

4) aHa/mM3 TMOJyUeHHbIX SKCIepUMeHTa/lbHbIX [JaHHbIX, CpaBHEHWe TOJyUeHHbIX [aHHbIX C
T1aCIIOPTHBIMU, BBIBO/IBL.

KoHTpo/ibHBIE BOTIPOCHI

1. KakoBbl MPUHLIUIIBI AeHACTBUS U KOHCTPYKTUBHbIE 0COOEHHOCTH M3MEpPUTE/IbHOTO TOKOBOT'O
LIyHTa U Jle/ITesIsl HalpshKeH!H.

2. KakoBbl TIPUHLUMBI [IEMCTBUS U KOHCTPYKTHBHBbIe O0COOEHHOCTU TpaHcopmaropa ToKa U
TpaHchopMmaTopa HarpspKeHusl.

3. KakoBbl MPUHLIUIIBI [IeMCTBUSI U KOHCTPYKTHBHBIE 0COO@HHOCTU MHTerpasbHbIX IaTUMKOB TOKa
Y HalpsDKeHUs!.

4. Kakyie OCHOBHbIe MOTPeLIHOCTH eCTh Y JaTUMKOB TOKa Y Halps’KeHUs, KAKOBbI MX NPUYKHBI U
IIyTU CHYDKEHMUS.

5. Kakumu TeXHUUeCKMMM XapaKTepUCTUKAMH JI0JDKHBI 00/1a/1aTh JAaTUMKU TOKa [JJis CHYKeHUs
NOTPelHOCTeN U3MepeHHUs..

6. KakuMy TeXHWYeCKMMH XapaKTepUCTUKaMM JI0JDKHBI 00/1aJjaTh JaTUMKUA HarpsyKeHWs JI7ist
CHIDKEeHUsI TIOTPeLIHOCTel N3MepeHHUs.

7. OnuumTe TOPSIZIOK IPOBeJeHUs] SKCIIEPUMEHTOB, Ha3HaueHue 3/1eMEeHTOB CTeHJa W Mephl
TIPe/IOCTOPOKHOCTH TTPU PaboTe CIaTUNKaMU.

8. Kakue 13 pacCMOTpeHHbIX JAaTYMKOB 00/1a/]at0T HAUTYUIIMMU TeXHUUeCKUMHU
XapaKTeprUCTUKaMU U I0YeMy.

3apanue Ne 6. YnpaB/ieHHe Ha OCHOBe TeMIlepaTypPHO# 3aBHCUMOCTH

Ha crenjyie «OCHOBBI aBTOMaTH3al[{H» BLITIOJHUTE C/IEAYIOIYI0 paboTy:

1. V3yuuTh NpPUHLMI JeWCTBUS CHUCTeMbl aBTOMaTUUeCKOrO YIpaB/eHUs JBUraTesem
MIOCTOSIHHOT'O TOKA Ha OCHOBe TeMIlepaTypHOW 3aBUCUMOCTH.
2. CocrtaBuTh CTPYKTYpHYIO cxemy CAP aBuraresis.



I[1na#" paboTsI.

a) PaspaboraTh cxeMy, B KOTOPOU TP MPEBBIIIIEHNH TIPe/[e/TbHOW TeMITepPaTypPhbl BLIK/IFOUAeTCS
HarpeBaTe/IbHbIM 37IEMEHT U BK/IFOUaeTCs 37ekTpojsuraress (puc. 10.1.).

0) OnpesienUTh OT/IE€/BHBIE 37IEMEHTHI YCTPOUCTBA, UX (DYHKITMOHA/ILHOE Ha3HAUeHWEe U OOBEeKThI
yTpaBJieHusl.
B) 300pa3uthk cTpykTypHYyto cxemy CAY.

r) OnpeieIUTh TIPU KaKUX yCJIOBUSIX 37IEKTPOABUTaTe/ b HAaXOUTCS BO BK/IFOUEHHOM COCTOSTHUM.
1) CMOHTHPOBATh CXeMy U MPOBEPUTH MIPAaBU/ILHOCTD BallIMX BHIBO/IOB.
e) IlpeacraBuTh 000CHOBaHME HEOOXOJUMOCTH TEMITEPATYPHO-3aBUCUMOIO BK/TIOUEHHS
CTaHKOB, TTPUOOPOB M yCTaHOBOK. Kakoli KOHKPETHBIN MPOLIeCC MOXKET ObITh CMO/I/IUPOBaH B
X0/Ie BBITTO/THEHHsI OTIbITa.

3apanue Ne7. Hactpoiika u koHpurypupoanue ITN]] perynasaropa TPM210 ¢ 3My/iSTOPOM MeYHu.

Ha crenpe:

- IPOWTH TeCTUPOBaHUe 10 (YHKLIMOHAIbHBIM BO3MOXXHOCTSIM, pe)KuMaM paboThl Y MIPUHLMIIAM
KoHurypupoBanus [TU/]-perynstopa OBEH TPM210;

- O0CBOUTH TporpammHyto cpesy «TPM2xx Koudwuryparop» ass kKoHpurypupoBanusi [T/I-
peryJsiaTopoB cepuu TPM;

- ckoH(urypupoBarts [11/I-perynarop B COOTBETCTBUY C BblJaHHBIM 3aJjaHUEM;

- TIPOBeCTU SKCIepruMeHTasbHble WCC/Ie[loBaHUs 3a/laHHbIX BapUAHTOB pe>KMMoB pabots [T /I-
peryssitopa (peryaMpoBaHue Mo ABYXIO3ULMOHHOMY 3akoHy uiu no [TV/1-3akony);

- IPOBEPUTh MPaBUILHOCTD BBINOJIHEHHUs IIOCTaB/IeHHO! 3a/lauy;

- IpoBecTH 00pabOoTKy KCMepyUMeHTabHBIX [JaHHBIX, [TOJTOTOBUTL OTYET U CZleaTh BBIBO/bI 10
pabore.

OTueT JO/KeH Co/leprKaTh:

a) 1le/lb paboThI;

0) yC/IoBMSI TIOCTaB/IeHHOW 3a/layd 10 BApHAHTYy [ABYXIO3WI[MOHHOTO peryJsTopa, Tabmuily
9KCTIepUMEHTa/TbHBIX [JaHHBIX, XapaKTePUCTUKY TMePEeX0HOTO MpoLiecca U OL[eHKY TOTyYeHHBIX
TroKa3aresieid paboThl TeMITIEPaTypPHOTO0 KOHTPOJIIEPA;

B) TO e, HO Jy1s1 [TV /]-perynsitopa;

T') BBIBOZBI 110 paboTe.

KoHTpoJibHBIe BOTIPOCHI

1) Kak BnusieT yBesinueHre T Ha XapakTep IepexoHOro nporecca?

5) Urto obecrieurBaeT quddepeHIraIbHass COCTaBISIOMas?

6) KakoBbl 0c06€HHOCTH PabOTHI KOHTPOJIIEPA B PEXKUMe « ABTOHACTPOHKa»?

8) Kak 3KcriepuMeHTa/IbHO CHUMAIOTCSI TlepexX0/iHble XapaKTepUCTUKU KOHTpoJliepa?

3apanue Ne8. Hacrpoiika u koHurypupoBanue IIU]] - perynaropa TC4S. Ilpumep
(bbICcTpO¥ HACTPOUKW).

CogeprkaHrie pabOThI
a) M3yunTth BO3MOXXHOCTH U 0COOEHHOCTH J1ab0OpPaTOPHOro KOMILIeKCa.
6) M3yunth Ha3HaueHue, TeXHUUecKre xapakrepuctuku [T /]-perynsropa TC4S.



B) M3yunTth npuHIMnb! KoHburyprpoBanus [T /I-peryasTopa.

r) JoMa, ripy MoAroTOBKe K paboTe, BLIMOTHUTE ClIefyIoLIee:

- U3yUWTh OCHOBHbIE BO3MOXHOCTH MPOrpamMMHoii cpefibl «TC4S KoHduryparop»;

- COCTaBUThH TOC/TE[0BATeIbHOCTb, B KOTOPOH OyZeT MpoBOAUTLCS KoHurypupoBaHue ITM/I-
perysaropa.

KoHTpoJsibHBIe BOIIPOCHI

1) Kakoii BBIX0O/i KOHTPOJIIEPA Ha3bIBAETCSI CUTHA/ILHBIM U KakK 3a/jaTh PeXXUM ero paboThI?
2) 3aueM BBOJWTCSI TUCTEPE3UC B PeXKUME [IBYXITO3ULIMOHHOTO PeryIrpOBaHus?

3) Kak Bnusier yBenuueHue Ty Ha xapakTep repexoiHOro Tpotiecca?

4) Kak ocyuectBasiercs nnnuyanu3sanus 1A /1-perynsaropa?

3aganue Ne9. V3yueHre TeXHMUECKUX XapaKTePUCTUK U OCHOB KOH(UIypHpOBaHHUs TaxOMeTpa
OBEH TXO01

CopeprkaHue paboThbI

a) M3yunTh BO3MOXXHOCTH U 0COOEHHOCTH /1ab0OpPaTOPHOT0 KOMILIeKCa.

6) M3yunTh Ha3HaueHHe, TeXHUUYeCKre XapakTeprcTHKU Taxometpa OBEH TXO01.

B) M3yunTh NpUHLIMITBI KOH(UTYPUPOBaHKUsI TaXOMETpa.

r) Joma, mpu mMOATrOTOBKe K paboTe, COCTaBUTH II0OC/Ie0BaTebHOCT, B KOTOPOM Oygjer
MIPOBO/IUTHCS KOH(UTI'YPUPOBaHUe TaXOMeTpa.

KoHTpoJsibHBIe BOTIPOCHI

1) Kakue ¢yHKIMY MOXKET BBINO/IHATb TAXOMETP B CCTeMe aBTOMaTH3aLuu?

2) Kakue TuIbl BBIXO/IOB €CTh Yy TaXxoMeTpa?

3) KakoBbl mNpuHLMIBI (OPMHUPOBAHMS BBIXOAHOTO curHana [l-perysnstopa  (TWUIIbI
pery/ivpoBaHus)?

4) KakoBbI THITBI JIOTUKY TTPUA PaboTe BBIXO/a B KaueCTBe KOMIIapaTopa?

5) KakoBbl ocobeHHOCTH paboThl TaXOMeTpa B peXkruMe perucrparopa?

6) KakoBbl 0coGeHHOCTH PabOTHI TaXOMeTpa B pe’KUMe CUETUMKa HapaboTKu?

7) Kak sKkcrepyMeHTaIbHO CHUMAIOTCSI CTaTUUeCKHe XapaKTePUCTHUKU?

8) Kak npousBoAUTCS MHULMAIU3aL1sl TaxoMeTpa’?

3aganue Nel(. JyiekTprUyeckHe nieriu B pejieMHON cxeMe
Llesis paboTHI.

1. TTo3HaKOMUTBLCS C (PYHKLIMOHA/NBHBIMU CXeMaMH CUCTeM aBTOMAaTHUUeCKOro W JUCKPETHOTO
yTpaB/ieHusl.

2. [To3HAaKOMUTBCS C yCTPOUCTBOM UM MPUHIUIIOM JIeMCTBUS 3/IEKTPUUECKUX perie.

3. VI3yuntb anrebpy JIOTHKU.

[Tnan paboThl
1. Pa3paboTaTh 1 cobpaTb cxeMy, B KOTOPOU MPH 3aMbIKaHWU BhIK/Itouatesns S2 pese K1, ceoum
KOHTaKTOM BKJIFOUaeT WK BBIK/ItOUaeT 00beKT yrpaByieHus (J1aMIly WU JBUTaTeslb).
2. Pa3pabortaTh U WCCIe[0BaTh CXeMy, B KOTOPOW 3JIeEKTPOJBUraTe/b [JO/DKEH BKIIFOUAThCS C
TIOMOLLBI0 pejie U 0CTaBaTbCsl BO BK/IFOUEHHOM COCTOSIHWUU TI0C/e BBIK/IFOUEHUS peJie.
Wcrons3oBate TymbOsiep S2, pene K1, K2 u gBuraresns.
3. OnucaTh NMPUHLIMI 1efiCTBUS pa3pab0TaHHbIX CXeM.



4. TlpenctaBbTe (DYHKIMOHA/IBHYIO CXeMy, BbIZIe/IMB B Hell Lielb YMpaB/sOLIero ToKa U
yNpaBJIsIFOLUUI KOHTYP.
5. CocTaBUTb JIOTUUECKHE YPaBHEHMs], OMUCHIBAIOIIe pa3pab0TaHHbIE CXEMBI.

3apanue Nell. HacTpoiika u mporpaMMupoBaHue npeodpa3oBaresisi yactorsl ITUB1.

CopeprkaHue paboThbl

a) Jloma, ripu MOAroTOBKe K paboTe, HEOOXOJUMO:

- UW3yudTh Ha3HaueHHe, TeXHHWYeCKWe XapaKTepUCTUKW mpeoOpa3oBaTensi uyactothl OBEH
ITYB101, ocHOBHBIE Y3/1bI 1 BO3MO>KHOCTH JTaOOPAaTOPHOTO CTEH/IA;

- UW3yuuTb BO3MOJKHbIe pEXHWMbl pPabOThl YCTPOWMCTBA, €ro BO3MOXHOCTH, OCHOBHbIE W
JIOTIOJTHUTe/IbHbIe (PYHKIUY;

- U3yUWTh MPUHLIUITBI HACTPOMKHU TIpeobpa3oBaTesisi YaCTOThI;

- COCTaBUTh T0C/Ie/IOBATe/TbHOCTD, B KOTOPOU Oy/1eT BeCTUCh HaCTPOWKA YCTPOMCTBA;

- IOATOTOBUTB CXeMY [i/1s1 IPOBEPKU MPaBU/IbHOCTH PeLlIeHUs 3a/1aul.

B naboparopuu:

- TIPOMTU TeCTUpOBaHHe T0 (HYHKIIMOHATBLHBIM BO3MOXKHOCTSIM, PEXXUMaM pabOThl U OCHOBaM
HaCTpOMKHU Tipeobpa3oBaresns uactotel OBEH IMTUB101;

- HACTPOUTh MpeoOpa3oBaTe/b UaCTOThl B COOTBETCTBUHU C BBIZIAHHBIM 3a/IaHUEM;

- cobpaTh cxemy, UCI0Jb3ysi UMHATATOP Ty/IbTa OorepaTopa Wiu Jpyroe o60pyioBaHue;

- MPOBEPUTh MPABU/IbHOCTD BBITTOJIHEHUS TTOCTABJIEHHOW 3a/1auu;

- TIO/ITOTOBUTh OTYET U CZleiaTh BLIBO/BI IO paboTe.

[Topsg0K BBITTOTHEHHS Tab0paTOPHOM paboThI.

B cooTBeTcTBUM C 3aJaHueM, TIOJy4YeHHBIM OT TIperojaBaresisi, HeOOXOAWMO BBITIOIHUTD
cenyrolye AerCcTBUS:

1) cBectm B Tabmuily Bce KOH(UrypupyeMmble TapaMeTphl C TpeOyeMbIMU 3HaueHWsMHU U
pa3paboTaTb (GYHKI[MOHATBHYIO CXeMY TOK/TIOUEHHS;

2) ckoH(¢UryprpoBaTh Tipeobpa3oBaTesib YaCTOTHI Ha 3alaHHbBIN PeXXUM PabOTHI C yrpaB/ieHUeM
OT KHOTIOUHOM TIaHEeJ/I! WK BHELTHUX TyMOJIepOB;

3) mepeBecTr TipeoOpa3oBaTesib UacTOTHI B pabounii pexkuM. OCyIIecTBUTh TPOOHBIM MyCK
CHCTEeMBI U ONIPOOOBaTh yIpaB/ieHHe OT KHOTIOUHOM MaHe/ I U BHEIIHUX TyMOJ/IepOB;

4) TpoBepUTH TPABUIBHOCTh (YHKIIMOHWPOBaHHSI TpeoOpa3oBaTesisi 4acTOTHI (COOTBETCTBHE
3aZlaHHOMY pexxuMy). HabmroaTh 3a ero napameTpamu.

BapuaHTbl 3a/jaHui
[Tpu mofroToBke K abopaTopHOW paboTe CTy[eHT /O/DKEH B COOTBETCTBUM C Tabil. 3a/aHUS
TIperiofiaBaTeJisi BLIOpAaTh CBOM BapyaHT.

OtuéT 1o paboTe [0OKEH COJiepKaTh:

a) 11eJ1b paboTh;

6) mocsieZioBaTe/ILHOCTH HACTPOMKY Mpeobpa3oBaTesisi UaCTOThI;
B) METO/IUKY 3KCIIePUMEHTAIbHOM MpoBepKu paboTsl [14;

T') BLIBO/IBI 10 pabore.

3ajanue Nel2. W3ydyeHMe TeXHHMUYECKHX XapPaKTePUCTHK U OCHOB NpPOrpaMMHPOBAHUA
NPOMBIILJIEHHOI'0 JIOTHYEeCKOro KoHTposuiepa S7-1200

CopaeprxaHue paboThI



1) U3yuuth Ha3HaueHue, TexHruueckue xapakrepuctuku [IJIK SIEMENS S7-1200, ocHOBHbIe
y3/Ibl U BO3MO>XHOCTH /1a00pPaTOPHOTO CTEH/A.

2) U3yunth cucTemMy KOMaH/ ¥ IPUHLIMIIEI TporpaMMupoBanus [1JIK.

3) [loma npy oAiroToBKe K pabore:

- BBITNIOJIHUTBb CHHTE3 CHUCTeMbl aBTOMAaTU3aLjMM COIJIAaCHO BBIJAHHOTO BapUaHTa 3a/,auu;

- COCTaBUTH IPOrpaMMy JJIst BBOZIa B KOHTPOJLIEP.

[Tnan paboTki:

- IPOMTH TeCTUPOBAHKE M0 CUCTeMe KOMaH/, ¥ MpUHLUITY porpamMmMmupoBanust Ha [TJIK STEMENS
S7-1200;

- 0CBOUTH rpatdnyeckyto cpey nporpammHoro obecrieuenust SIMATIC TIA PORTAL;

- CKOHQUTypUpOBaThb 000py/I0BaHKE;

- HabpaTb Ha KOMIbIOTEpPe TOATOTOBJIEHHYIO TPOrpaMMy, OTKOMIIMIMPOBATh ee U BBECTH B
KOHTpOJLIEeP.

- y6euThCs B TIPaBUILHOCTH PA0OTHI MPOTPAMMBI.

OTtuer JO/KeH cofleprKath:

a) HAaMMeHOBaHUe U 11e/1b PabOThI;

0) ycnoBusi 3a7iauu 10 BapUaHTY, MPUHSATbIE 0003HAUEHUSI TTePEMEeHHbIX, JToTuueckue (QyHKIUH
JUT BBIXOZHBIX M TIPOMEXKYTOUHBIX MEPEeMEeHHbIX, MPU HEeO0OXOAUMOCTH LUK/IOrpaMMy pabOThI
obopyoBaHus;

B) jlornyeckre (GyHKLMU B afipecax pOrpaMMUPYEMOTO KOHTPOJIIEPa;

I') IPOrpaMMYy [Ijis peaji3ariii CUCTEeMbI YTIPaBJI€HUS;

[) METOAMKY 3KCIIePUMEHTAJIbHON TPOBEPKU (YHKIIMOHMUPOBAHWS PEeaTM30BaHHON CHUCTEMBI
yTIpaB/IeHUS] ¥ Pe3y/IbTaThl TIPOBEPKU;

e) BBIBO/IbI 110 pabore.

KoHTponbHbIe BOMPOCHI

1. Uto o3HauaeT TepMHH «KOH(UTYpHUPOBaHKEe KOHTPOJI/Iepa»?

2. Yto 03HayaeT TePMUH «3aKa3HOW HOMepP MO/1yJisi KOHTpOJL/iIepa», I/ie U KaK OH UCI0JIb3yeTCs?
3. Yto Takoe Tabnuija CMMBOJIOB U KaK OHa MICIIO/Ib3YeTCsI ITPU ITPOTPAMMHPOBAHUH KOHTPOJ1/Iepa?
4. Moxno i B SIMATIC S7-1200 peanu3oBath TakiMep € yctaBkoi Bpemenu 0,07 c?

5. Ilpy KakuxX yC/JOBUSIX Ha BBIXOJle CUETUMKOB KOHTposiiepa dopmupyercs curHan «0» u
curHain «1»?

6. Kak CHATH XapakTepUCTUKY BXO/-BbIX0O/, aHA/IOrOBOr'0 KaHajia BBOJA?

7. Urto o3HauaeT co3faHue ¢yHKIMOHambHOrO Osioka (FB) mnpu mporpaMMupoBaHUU
KOHTpoJ1j1epa?

8. Uto o3Hauaet co3fanue U oTKpbiTHe QyHKLIMU (FC) npu nporpaMMrpoBaHUY KOHTpoJLiepa’?

3aganue Nel3. M3yuenue untepgeiicoB IIVIK 150 OBEH RS-232, Ethernet ajisi cBsi3u C
MepCcoHa/TbHBIM KOMIIBIOTEPOM

Lless paboTs:
N3yuenue BHeliHux uHTepdeiicor I1JIK 150 OBEH gnst BBoga-BeIBoAa MH(OPMaLIUA

[Tnax paboThI

1) [TpoiiT MHCTPYKTaX IO TeXHHKe Oe30racHOCTH y 1abopaHTa Wi Mperno/aBarers;
2) OTBeTHUTh Ha BOTIPOCHI TI0 TEOPUU PAOOTHI;
3) CobpaTth cxemy uHTepdetica RS-232 v nmpoBepUTh MPaBUILHOCTL COeIMHEHN B

TIPUCYTCTBUH J1ab0paHTa WK MPero/jaBaTeris;



4) [MogaTte HanpsDKeHHMe Ha CTeH/, U IPOBePUTh PAO0TOCTIOCOOHOCTE CBSI3U B CJIeYIOIIeM
ropsizike:

- ycraHoBuTbh CoDeSys Ha I1K ¢ npuioykeHHOro Aucka;

- Hactpouts cpeny Ha [TJIK 150 ganHoM MoauduKanmu;

- CO3/1aTh IIPOCTYIO NPOrpaMMy /ISl IPOBEPKU CBSI3H;

- HacTpouTh UHTepdeiic RS-232 no npuBejeHHOMY BbILIE OMUCAHUIO;

- 3aIyCTUTH TTPOTPAMMY U C/Ie[JUTH 3a ee BhITIOJIHeHHeM (COo3/laHHasi mporpamma Oyzer
paboraTb, ecyii UHTepdeiic KOpPeKTHO HAaCTPOeH;

5) [ToBTopuTh HacTpoiky ITJIK 150 a1 BapuaHTa cBsa3u uepe3 Ethernet.

[Tocne okoHuyaHUs1 pabOTHI CZlesIaTh OTUeT 1o (opMe, Tpe/|I0KeHHOW TIperio/jaBaTesieM.

3aganue Neld. Vi3yueHue OCHOB MOCTpOeHHs cucTeM cOopa uHpopmanuu Ha 0a3e IT/T K ¢
MoO/ly/IeM aHa/IOr0BOro BBo/ia/BbIiBoAa Siemens S7-1200

ITporpamMma paboThI

a) M3yunth npuHIuI paboTel, Ha3HaUeHUe U TeEXHUUYEeCKHe XapaKTepUCTHKH JJaTYMKOB, CXeMbI UX
TIOZK/TIOYEHHs], @ TAK)Ke OCHOBHBIE Y371l ¥ BO3MOYXHOCTH /1aDOpaTOpHOTo CTeH a.

6) V3yuuthb Ha3HaueHWe, TeXHUUYECKHe XapaKTePUCTHKH, OCHOBbI KOH(PUI'YDHUDOBaHUS U
nporpammupoBanus [IJIK Siemens S7-1200 CPU 1214C v MoAy/is aHa/loroBOro BBOa/BbIBO/A
Siemens S7-1200 SM1234.

B) M3yunTh cCTeMy KOMaH/| U PUHLUIMbI porpamMmupoBanus [TJIK.

r) [loma ripu moAroToBKe K paboTe: - BBINOJHUTE CHHTE3 CHUCTEMbI aBTOMATH3aL{|H; - COCTAaBUTh
IIporpaMMy Jijist BBOZIa B KOHTPOJLIEeP.

KoHTpoJ/ibHBIe BOIIPOCHI

1. Uto o3HauaeT TepMUH «KOH(UTYpHPOBaHHEe KOHTPOJL/Iepa»?

2. YTo 03HayaeT TePMUH «3aKa3HOW HOMEDP MOJYJisI KOHTPOJLJIepa», I/ie U Kak OH

WCII0JIb3yeTcs?

3 Kakue yHU(PULIMPOBaHHbIE TOKOBbIe CUTHA/IbI BbI 3HaeTe, U Kakue U3 HUX MOYKHO MCII0/Tb30BaTh
B MO/IyJ/le aHa/IOr0BOr0 BBOJa/BbiBOAa SM1234?

4. Kakve YHU(PUIMPOBAHHbIe CUTHA/bI M0 HarpsbkeHU0 Bbl 3HaeTe, U Kakue W3 HUX MOXKHO
KCI10/Ib30BaTh B MO/yJIe aHa/IOrOBOT0 BBOZA/BbIBOa SM 12347

5. KakoBa nocsefjoBaTebHOCTb KOHPUTypupoBaHUs ripeobpa3oBarenss KOHTpABT

HIICU YHT?

6. KakoBa 1oc/iefioBaTe/TlbHOCTb KOHGUTYpUpOBaHus nipeobpa3osaTesis OBen HITT-1 ?

7. Kakue yHUGUIMPOBaHHbIE BBIXOZAHbIE/BHIXOAHbIE CUTHa/IbI UMeeT mpeoOpa3oBaTens HIICU
YHT?

8 Kakue yHuuUIMpOBaHHbIe BBIXO/HbIE/BBIXO/IHbIE CUTHA/bI MMeeT TpeoOpa3oBaTesnb OBeH
HIIT-1?

9 Kak cHATh XapakTepUCTHUKY BXO/-BbIX0/, aHAJIOTOBOT0 KaHasia BBOAA?
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