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1. ITACIIOPT

®OHJIA OITEHOYHBIX CPEJICTB I10 YYEEHOW JUCITATVIMHE

ABTOMaTH3aLUs SHepreTudeckux ycranoBokK TOC u A3C

Ne Kop
KouTpoanpyembie TeMbl HaumeHoBaHue
n/ KOHTPO/IMPYyeMOo
AUCLIUIL/IMHBI . OL|€HOYHOI'0 CpeCTBa
n U KOMIIeTeHI{M U
1 Teopus aBTOMaTUUeCKOr'o yIIpaB/IeHUs OIIK-2. ﬁaiigliﬁgii pgggiz
(TAY). OITK-2.2. P b
JK3aMeH
2 [ocyzapcTBeHHasi ccTeMa IprOopoB
(I"CIT). PekomeHar1u 10 TIPUMEHEHHUIO OIK-2 JIabopaTopHast paboTa
1 MeTOJMKe TTIOCTPOEeHUs OITK-2 4 [TpakTryeckast pabora
¢dbyHKUMOHaMBHBIX cxeM 1o 'OCT o OK3ameH
21.404-85.
3 Metoabl ¥ TIpUOOpPBI  HU3MEpeHus
JlaboparopHas pabota
TeMIIepaTypsbl. OIIK-2.
[TpakTHueckast pabora
Metoapl ¥ TIpUOOpPBI  W3MepeHUst OIIK-2.2.
JK3aMeH
JlaBJIeHUS.
4 | Metompl ¥  TIpHOOpPBI  W3MEpeHUs
YPOBHSL. OIIK-2.
Metogpl ¥ TIpUOOpPBI  W3MepeHust OIIK-2.2. OK3aMeH
pacxoja.
> WcnosHuTenbHbIE ME@XaHU3MBI. OIIK-2. JlaboparopHas pabota
Perynupytonye oprassl OIIK-2.3 MpaxTuueckas pabota
) o JK3ameH
6 JlabopaTopHast paboTa
OIIK-2.
BropuuHbie IpuOOpHI (PeryssiTopbl). [TpakTryeckast pabora
OIIK-2.3.
JK3aMeH
7 [Iporpammupyemsie JiorTuueckue OIIK-2. ﬁazig;zzaigg nggzg
kouTposL1eps! (I1JIK) OITK-2.3. P P
JK3aMeH
8 | ABTOMarusanus SHepreTUYeCcKux OIIK-2. SK3AMEH
YCTaHOBOK OITK-2.3.
J PerynupoBaHue TerioBbIX NPOLECCOB OIIK-2. JK3aMeH
ymp N poneccos. OIIK-2.3.
2. IIEPEYEHb OLIEHOYHbLIX CPECTB
Ne HaumeHoBaHue KpaTkas xapakTepucTika IIpeacraBienue
n/ OL|€eHOYHOT'0 OLeHOYHOI'0 CPeJCTBa OLeHOYHOI'0
| cpeacTBa cpeacTBa
B oHpe
Cpe/iCTBO TIPOBEPKU YMEHHUH 00y4JaroIierocst KowmriekT
TIPUMEHSTH [M0/TyUeHHbIe 3HaHUs 10 3apaHee 3a/laHuK
Ilpakmuueckas N
1 aboma orpeJie/IeHHOU MeTOJVKe /ISl PellleHHs 3a/a4 | [1/1s1 BBIIIOJIHEeHUs
p WU 3a[JaHUM TI0 MOZYJIF0 WIH JUCLIUIIIMHE B MPaKTUYeCKUX
1[e7IOM pabor
2 JlabopamopHas CpezcTBO TIPOBEPKU YMEHUM 00yYaroIierocs Kommnnekr




TIPUMEHSTD MOTyUeHHbIe 3HaHUs 10 3apaHee S
orpezie/ieHHOW MeTO/IMKe Ha yueOHO — A
JU1ST BBITIO/THEHUS
paboma nabopaTOpHOM 000pPY/IOBaHUH /IJ1s1 PeIIeHusT
N nabopaTopHbBIX
3a/lau WM 3alaHUM TI0 MOZYJII0 WX aGor
JNUCITUTIJIMHE B 11€10M p
CpefcTBO KOHTPOJIsT, OPraHU30BaHHOE KakK
Tewmbr crieriyaibHasi bece/ja mperiofiaBaTesisi C Borpocsl 1o
o 00yuaroIUMCs Ha TeMbI, CBSI3aHHBIE C TeMaMm/pa3zesiam
camocmosmenbHou o .
2 0020MOBKL HW3y4yaeMou AVCLIMTIMHOU, U PaCCUUTAHHOE Ha Y, IIM
BbISICHeHHe 00bemMa 3HaHUI 00ydaroIerocs 1o
orpezie/ieHHOMY pa3jieny, Teme, IpobeMe U T.I.
3 . Bonpocs! K
OK3ameH Wtorosast popma OLeHKW 3HaHWH
JK3aMeHy

3.1 3BAJAHMSA VI BBIIIO/IHEHHWSA ITPAKTUYECKHUX PABOT

3aganue Nel. OrpesiesieHrie OpUTrMHA/IA TI0 U300pakeHHIO 17151 3aZlaHHOM 6710k — cxembl ACP

3aganue Ne2. Ha BbijaHHOW CXeMe IIOCTPOMTh CXeMbl aBTOMaTH3aluM TeMIepaTyp W JApyryux
rapaMeTpoB B COOTBETCTBUU C BADUAHTOM.

3aganue Ne3. HacTpolika Temnepatypsl aMysgropa rneur Ha TPM210.

3aganue Ned. DeKTpuueckue 1elu B pejieliHON cxeme.

3apganue Neo5. V3yueHue TeXHHUUECKHWX XapaKTePUCTHMK M OCHOB KOH(WIYDUPOBaHUSI TaXOMeTpa OBeH
TX01

3aganue Ne6. V3yueHre TeXHWYECKUX XapaKTePUCTUK U OCHOB NPOrpPaMMHUPOBaHHSI MPOMBILIIEHHOTO
JIOTUYeCcKoro KoHTpoJsiiepa S7-1200.

KpuTepuu o1ieHKH 0TBeTOB Ha MpPaKTH4YeCcKHe padoThI:

- He 3aYTEHO BBICTAB/ISIETCA CTYJAEeHTY, eCJIM CTyJeHT He o007ajaeT [OCTaTOYHBIM YPOBHEM
TeOpeTUYeCKUX 3HaHWK (He 3HaeT MeTOAMKM BBINOJIHEHWS NPaKTUUeCKWX HAaBBbIKOB, II0KA3aHUM U
NIPOTUBOIIOKAa3aHUH, BO3MOXKHBIX OC/IO’KHEHWM, HOPMATHBBI U NIPOY.) W/WIM He MOXKeT CaMOCTOSITe/bHO
MPOIEeMOHCTPUPOBATh TPAKTUUECKHe YMEHUs WM BBITIOJHSET WX, JoIyckas TpyObie ommbku. B
pe3y/bTaTe «He 3auTeHO» CTY/JEeHT He IoJiyuaeT Oasiibl 3a MpakTUUecKyro paborTy.

- 3aUTEeHO BBICTAB/IAETCA CTYAEHTY, eC/IM CTYZAeHT 00/iaZlaeT TeopeTUUeCKUMU 3HaHUSMU (3HaeT
METOJUKY BBINIOJTHEHUS] TPAaKTUUeCKWX HaBbIKOB, TIOKa3aHUsl W [POTHMBOIIOKAa3aHWs, BO3MOXKHbIE
OCJIO’KHEHUS, HOPMAaTHBBI M IIPOY.), CAMOCTOATENbHO JEeMOHCTPUPYeT BBINOJHEHWe NPaKTUUeCKUX
YMEeHUH, [OoIycKasi HEKOTOPble HeTOUHOCTH (MaJsIOCyIeCTBeHHbIe OIIMOKH), KOTOpble CaMOCTOSITETbHO
oOHapy>kuBaeT 1 ObICTPO HcTpaBsieT. [Ipu3HaHueM (akTa BbITOJTHEHUs TPAKTUYeCKON pabOThI SB/SETCS
- «3auTeHO0», Oa/bHBIN SKBUBA/IEHT KOTOPOT'O0 MOXKET COCTABJIATh A0 Tpex Oasia 1o 6asbHO-pedTHHTOBOM
CUCTeMe.

3.2 3AJAHMSA /I BBIIIO/THEHHWS JIABOPATOPHBIX PABOT

3aganue Nel. Pa3oMKHyTOe U 3aMKHYTOe yIIpaBJ/IeHHe.

3apanue Ne2. M3yueHue criocoOOB COMPSDKEHUSI aHAJIOTOBBIX CUTHAJIOB Ha

6a3e mpeobpazosaress HITT-1

3aganue Ne3. YnipaB/ieHue Ha OCHOBe TeMIlepaTypHOM 3aBUCUMOCTH.

3aganue Ned. AHasniorosoe U3sMepeHue TeMIieparypbl U yria.

3aganue Ne8. HacTpoiika 1 mporpamMmmupoBaHue npeobpa3oBaTesist yacToTel [TUBI1.



3apanue Ne6. Hactpoiika u koHpuryprpoBanue [TN/] peryastopa OBEH TPM210.

3aganue Ne7. V3yueHre TeXHUUECKHX XapaKTEPUCTHK U OCHOB KOH(GUI'YyPUPOBaHUsI TaxOMeTpa OBEH
TXO01.

3aganue Neo9. M3yuenune untepdeiico I1JIK 150 OBEH RS-232, Ethernet 51 cBsI3M € mepCOHAIbHBIM
KOMIIbIOTEPOM.

KpuTepuu o1ieHKH 0TBETOB Ha J1ad0paTopHbIe PadOThI:

- He 3aYTEeHO BBICTAB/AETCHA CTY/I€HTY, eC/JIM [laH HeroJHbIA OTBeT, TNpeACTaB/ISIIUN Ccoboit
pa3po3HeHHbIe 3HaHUS TI0 TeMe BOIIPOoca C CyIleCTBeHHBIMU OIMOKaMU B orpeziesieHusix. [IpucyTCTBYIOT
(hparMeHTapHOCTb, HEJIOTUYHOCTb U3/10KeHUst. CTy[JeHT He OCO3HaeT CBsSI3b [JaHHOTO TIOHSTHS, TEOPUH,
SBJIEHUST C JIDYTUMU OObeKTaMH JAUCHUIUIMHBL. ~OTCYTCTBYIOT BBIBOJbI, KOHKDETH3al[Us U
Jl0Ka3aTelbHOCTh M3/0)KeHUsi. Peub HerpaMmoTHasi. [lomosHUTeNbHbIE W YTOYHSIIOIIME BOIPOCHI
riperiofiaBaTesisi He TPUBOJAT K KOPPEKL[MU OTBeTa CTyJeHTa He TOJIbKO Ha MOCTaB/IeHHBIM BOMPOC, HO U
Ha /Ipyrye BOMPOCHI AUCLIAIIIUHBI.

- 3aYTEeHO BBICTABJ/ISIETCA CTYyAeHTY, eC/IU /IaH MO/HbIM, Pa3BepPHYThIM OTBET Ha MOCTaB/IeHHbIN BOIPOC,
MoKa3aHa COBOKYITHOCTb OCO3HaHHBIX 3HaHWM 00 o0O0beKTe, [OKa3aTeJbHO PaCKPbIThl OCHOBHBIE
TOJIOKEHUsI TeMbl; B OTBeTe TMPOC/IEXWBAETCSl ueTKas CTPYKTypa, JIOrMuecKas I0C/e[0BaTe/bHOCTD,
OoTpakarollasi CYLIHOCTb pacKpblBaeMbIX TOHSATHHM, Teopuil, sBAeHUWA. 3HaHWMe 00 oObekTe
JIeMOHCTpPUPYeTCsl Ha ()OHe TIOHMMaHHsl ero B CUCTeMe JIaHHOW HayKW UM MeXUCLIMIUIMHAPHBIX CBs3ei.
OTBeT W3/0)KeH JMTEePATyPHBIM $I3bIKOM B HAyUYHBIX T€PMHUHaX. MOTYT OBbITh JOMYIIleHbI HeZOYeThl B
orpe/ie/ieHUM TMOHSITUH, UCTIPaB/IeHHbIe CTYIeHTOM CaMOCTOSATebHO B TIPOL{ecce OTBeTa.

3.4 Tembl/pa3jenbl CaMOCTOATE/NbHON MOAr0TOBKHU

1. Tlokasarenn kavectBa. [IpsiMble mMoOKa3aTenu KauecTBa. KoOpHeBble TOKasaTend KaydecTBa.
YacToTHble MoKa3aTesy KauecTBa. CBsI3M MeX/ly I0Ka3aTe/siMU KauecTBa.

2. 3akoHbI pery/jvMpoBaHusl. TUIbI pery/sTopoB.

3. OcHOBHBIe onpe/ie/ieHsl U TIOHSATHSI METPOJIOTUH.

4. Tlpunuun ¢opmupoBanus npubopa. 'OCT 21.404-85.

5. W3mepurenbHbie peobpa3oBaTenu Temmepatypsl (UIIT).

6. V3mepurenbHble Tipeobpa3zoBatenu AaBiaenus (UIT).

7. W3meputenbHble peobpa3oBateny yporHs (UITY).

8. U3mepuresnbHble ipeoOpa3oBarenu pacxoza (UIIP).

9. UsmepurenbHble peobpa3oBaTeny KOHL|EHTPAL[X BelljecTBa.

10. DnekTpuyeckue UCTIOJHUTE/IbHbIe YcTpoucTBa (SNY).

11. TTHeBMaTHyecKue UCIIONHUTEbHbIE ycTporicTBa (ITNY).

12. Perynupytomue opratsl (PO).

13. TIupomeTrpuyeckue MU/UIMBOJLTMeTpLL. IloTeHLMOMeTpEl. ABTOMAaTUYeCKue 3JIeKTpUYecKue
MOTeHLIMOMeTPbl. ABTOMAaTUYeCKUe 3/IeKTPOHHbIe MOCTOBbIE CXeMbl U3MePeHUs TePMO3J/IeKTPUUeCKUX
conpotussienuu (TC) u T.1.

14. JlokaneHble mnipombliuuieHHble ceTd (JIIIC). Tomosorus (apxutektypa) JIIIC. AnmnapaTHble
komrioHeHTh! JIIIC: Kanan nepepaun fnaHHblx; CeteBble ycrporcTsa JIIIC. [IpombliieHHble ceTd
HIDKHEro ypoBH# (110J1eBble IIMHbI). [IpOMBIIIeHHbIe CeTH BepXHero YpPOBHS.

15. Perynupyrouje ycTpoiicTBa. MUKpPOMpPOLECCOPHbIE BTOPHUHBIE TIPHUOOPBHI. Ha3nauenue
BTOPUYHBIX MPUOOPOB.

16. IIporpammupyemsle Jjoruueckue KoHTposiepsl ITJIK. MarnokaHanbHble, CpefHee - W



MHOTr'OKaHa/IbHble KOHTpOJIIepbl. KOMMyHHKalMOHHble BO3MOXXHOCTM KOHTpOJIIepoB. Kpartkas
XapaKTepUCTUKa CTaHJAPTHBIX SA3bIKOB Nporpammuposanus [1JIK.

17. O6ume cBegennsi o SCADA — cucremax. OcHoBHbIe GpyHKIMHU SCADA —cucrem.

18. YacToTHble ipeobpa3oBaTesIy.

KpuTepuu o1jeHKH BONPOCOB CaMOCTOATeIbHOM

HomnonHuTebHOE CPeJICTBO KOHTPOJIS, OpraHW30BaHHOE KakK CrelyanbHas Oecefia TiperiofiaBaTtensi C
00yyaroIMMcsi Ha TeMbI, CBsi3aHHbIE C M3yyaeMOW JMCLMIUIMHOM, W PACCUMTAHHOEe Ha BBIACHEHWE 00beMa
3HaHWM, OOydJaroIerocsi 1O ONpeJe/ieHHOMY pasfiefly, Teme, mpobjseMe W T.M., JJIsT  [JOTIOJTHEHUS
HETIOJTHOLIEHHOT'0 0TBeTa 10 OCHOBHOMY MaTepHasty Kypca JeKIUid.

«3auTeHo» - OTBET YeTKO BBICTPOEH, PaCcCKa3bIBaeTcsi, OOBSICHSETCS CyTh pabOoThbl; aBTOP
MOHUMaeT MaTepuas, MPeKpacHO B HEM OPDUEHTHPYEeTCSl U OTBeuaeT Ha BOMNPOCHI; MIOKA3aHO Bja/leHre
HayYHbIM U CIIeLa/bHBIM anrapaToM; YeTKOCTh BBIBOJOB IO Teme. TakuM 0Opa3oM IpaBU/IbHbBIE
OTBeThl Ha BOMPOCHI U3 TepeyHsi TeM CaMOCTOSITeJIbHOM paboThl TIOMOTYT CTY[eHTy B TOJyueHUU
XOpoller OTMEeTKH.

«He 3auteHo» - paccKasbIBaeTCsi, HO He OOBSCHSIETCS CyTh WIM 3aUWThIBAETCS; HWMEHTCS
OTZe/bHBIe TIpe/iCTaB/eHHs 00 M3ydyaeMOM Marepuase, HO Bce, ke Ooblas 4acThb He YCBOEHa,
OTBeYaeT TJIOXO ¥ HErpaMOTHO; JJOK/IaZIUMK He MOKeT OTBETUTh Ha OO/BbLIMHCTBO BOIIPOCOB.

4. OueHo4YHble cpeacTBa

4.1 Bompockl K 1-ii py0e)xHOH aTTecTanun
OcHOBHBIe IPUHLMIELI yTIpaB/ieHUs. CTPYKTYpHbIe CXeMbl IIPUHLUIIOB YIIPaBJ/IeHUs.
3akoHbl perynvpoBanus. Knaccudukarnuys ACP 1o npuHLIMITY peryJMpoBaHusl.
OcHoBHbIe MOienU (CTaTUUeCKre U IMHaMUYeCcKre XapakKTepruCTHKH).
[Tpeo6pa3oBanus Jlariaca. [TepeaTouHble GyHKIUH.
[IpuMeps! TUIIOBBIX 3BeHbeB. CoeJMHeHNs 3BeHbeB.
Kom6unupoBanHbie ACP. TIpuMep KOMOMHUPOBAHHOW CUCTEMBI PETyIMPOBaHUSI.
Kackagubeie ACP. CtpykrypHas cxema kackagHou ACP.

N AN

[Tpumep KacKaZiHOW CHCTeMbI CTaOM/T3aLiU TeMITePaTyPhl )KUJKOCTH Ha BBIXO/IE U3

TeryI000MeHHUKa, U KOTOPOU BCIIOMOTraTe/ibHbIM KOHTYpOM siBiisieTcst ACP pacxogia rpetoitiero

rapa.

9. TexHuueckue cpe/iCTBa MOJCUCTEM: UHPOPMALIMOHHO -BbIUUC/IUTE/ILHON aBTOMaTUUeCKOT0 U
JVCTaHLIMOHHOIO  yIIpaB/IeHUsl, aBBTOMaTUUYeCKOr 0 PeryjupoBaHus, 3allUT U T.J,.

10. Opranu3aiyu 1o pa3paboTKe ¥ U3/IaHHIO CTaHAAPTOB.

11. Ha3sHaueHue, MPUHLMIILI TTIOCTPOeHus U cTpyKTypa ['CII

12. Ctpykrypa Texuuueckux cpencts I'CII. Beteu u curHasne: I'CIIT

13. YcioBHOe 00603HaueHWe Cpe/ICTB aBTOMAaTH3al[il Ha cxemax. [IpuHIuI hopMHUPOBaHMUS
rpubopa.

14. TepmMossieKTpUdeckue TepMoMeTphl. TepMoMeTphl CONPOTUB/IeHNs. MaHOMeTpHUUeCcKue
TepMOMeTpBI.

15. Knaccudukaiys TMpoMeTpoB.

16. Bugel u3MepsieMbIX jaBiaeHrdid. MaHOMeTphI U UX K/1aCCU(pUKALIYSL.

17. ManHomeTpsl ¢ TpyOuaToii py>kuHOi. MeMOpaHHbIe MaHOMeTphl. CUIb(OHHbIE MAHOMETPBHI.

[IpoMBILLIIeHHBIN JaTYMK JaBIeHUSI.



18.

V3mepurenbHbie mpeobpa3oBaTenu AaBieHus. TeH3oMmeTpruueckuii Metos. EMKOCTHOM MeTo.

Oo6pa3zey 6usiema K 1-ii pybescHoli ammecmayuu

T'PO3HEHCKUN I'OCYJIAPCTBEHHBIN HEOTAHOM TEXHUUYECKNY YHUBEPCUTET

1.

MM.AKAA. M.JI. MUJVJIMOHIITMKOBA

WMHCTUTYT 3HEpreTuku
['pyrnina Cemectp
OucuyrivHa " ABTOMaTH3alusa 3HepreTuyeckux ycranosok TOC u A9C "
Burnet k 1-oii pybe>kHo# arrectaryu Ne 7

[Tpumep KacKaJHOM CUCTeMbI CTaOWTH3alK TeMIIepaTyphl )KUAKOCTHU Ha BBIXOEe U3

Tern000MeHHHKa, M KOTOPOU BCIIOMOraTe/ibHbIM KOHTypoM siBiisieTcsi ACP pacxogia rpetoiiiero rnapa.
2. Kackaguele ACP. CtpykTypHas cxeMa KackagHou ACP.

[Toanucek nperiogasaresis

o Uk W

10.

4.2 Boripockl KO 2-i1 py0e)KHOH aTTecTaluu

T'uipoCTaTUUeCKU MeTO/] U3MepeHUsl ypOBHs. ['MapocTaTHUeCcKre 30H/bI /1S U3MEepPEeHHsI
yPOBHs1. MarHUTHbIE MTOTPY>KHbIE 30H/IbI /151 HETIPEPLIBHOTO U3MEPEHHS YPOBHSL.

MeTo/ibl OTpe/ie/IeHust YPOBHS 110 BPEMEHH MPOX0yK/IeHHsI CUTHa/Ia. Y POBHEMEPHI JJis1
CBIMyUYHX MaTe€pUAJIOB.

IToriaBKOBbIe U OYHKOBBIE CPe/ICTBA U3MEPEHU YPOBHS. [10T/IaBKOBbIE BLIK/TIOUATE/TH.
[Tpeo6pa3oBarem. Hopmupytorue npeobpa3zoBatesu. OIIIT u TI911, YCO (ALIT u LTAIT).
YcrpoiicTBa, obecrieurBaroLiie paboTy JaTUMKOB BO B3PHIBOOTIACHBIX TIOMEIEHHUSIX.
ABTOMAaTHYeCKHe /IeKTPUUeCKHe TTOTeH[MOMETPbl. ABTOMAaTHUYeCKHe 1eKTPOHHBbIE MOCTOBbIE
CXeMbI U3MepeHHsI TepMO3JIeKTpruueckux cornpotusieruii (TC) u T.7.

N3mepenue pacxopa. [lepBuuHble mpeobpa3oBaTen pacxosa. Pacxomomepsl iepeMeHHOT0
rieperiajia AaBjaeHusi. PacxogoMepsl TIOCTOSTHHOTO Tieperiazia iaBieHus. TaxomeTpuyeckuye
(TypbUHHBIE) pacXo/i0Mephl.

YibTpa3ByKOBbIE pacxomoMmepbl. BuxpeBbie pacxogoMepbl. KOpHoJMCOBBIE pacXoJOMephI.
O/IeKTPOMarHUTHbIE PAaCX0/OMepHI.
WcrionHuTenbHble MexaHu3Mbl. Knaccudukarms snektpuueckux VM: (1 3/1eKTpOMarHUTHEIe,
2 97eKTpOJBUTaTe/bHbIE). [[MaroBele pBuratenu. JlBuratend MOCTOSIHHOTO — TOKa.
ACUHXPOHHbBIe U CUHXPOHHbIe [IBUTaTesIN.
PYM B cucTtemax aBTOMAaTUKHU: 3/IeKTPOMarHUTHBIE pesie, 3JIeKTPOMAarHWTHbIe IyCcKaTeau U
KOHTAKTOpBbI, TePKOHOBBIE peJie U Ipyrue.



11.

12.

13.
14.

15.

16.

17.

18.

[THeBMaTMUeCKHe  MCIOHUTE/IbHbIE  MeXaHU3Mbl. ['MipaB/ivyecKue  UCIOJHUTe/IbHbIe
MexaHH3Mbl. [1o3ULMoHeps! Ha KilanaHax.
Perymupyronme opranbl. KOHCTPYKIMM Ppery/MpylOLIMX OpraHoOB MCIIOJTHUTEIbHBIX
yCTpoKCTB. [Ipoccenupytromue u gosupytomue PO. PO MOTOKOB 3/1eKTPO3HEPTUH.
Amnanorosble U MG POBbIe PeryUpYIOLUe YCTPOKUCTBA. 3aKOHBI PeryTMpOBaHusI.
Peructpupytomye  mipubopel.  be30ymakHble — camMommcipl.  MMKPOIPOLIECCOPHBIE
NporpaMMHpyeMble pery/siTopsbl.
HasHaueHWe M XxapakTepUCTUKM MUKPOIPOLeCCOpHBIX peryasTopos. [N/l perynupoBaHue.
[IT1M perysivpoBaHue. IIpoMBIL/IeHHBIe PerysaTOphI.
OcHOBHbIe TIOHSITUST 00 ABTOMATU3UPOBAHHBIX CHUCTEMaX YIIPABJEHUS TeXHOJOTMYeCKUMHU
nipotieccamu (ACYTII).
ArnmapaTHasi cTpyKrypa KoHTposiiepa. [IpombiiieHHsie ITJIK. TlporpamMHoe obecrieueHue
[TJIK. A3biku nnporpammupoBanus [1JIK o crangapry IEC 61131-3. XapakreprcTrka KaHal0B
BBO/a/BbIBO/Ia. KOMMYyHMKaLIMOHHBIE BOSMOXHOCTU KOHTPOJ/IEPOB.
Oo6mue cBemenuss o SCADA - cucremax. OcHoBHble ¢GyHKIUM SCADA —cucrem.
Apxurektypa noctpoeHusi SCADA — cuctem. SCADA Kak OTKpbITasi CUCTeMa.

Oo6pa3sery 6ustera Ko 2 - i py0e)XHOH aTTecTanuu

'PO3HEHCKUM T'OCYIAPCTBEHHBIV HE®@TAHON TEXHUUYECKNM YHUBEPCUTET

1.

M. AKAL. M. 1. MAJUVINOHITINKOBA

UNHCTUTYT SHEPreTUKu
I'pynna Cemectp
HOucuurivHa " ABTOMaTH3alUA 3HepreTu4eckux ycranosok TOC u A9C
Bunet Ko 2-oi1 pybeskHoii aTTecTanyu Ne 4

[To KakuM TlapaMeTpaM Jj0/KHa OBITH TIpelyCMOTPeHa TeTjioBast 3all[iTa Ha

MaporeHepaTropax.

2. Kakumu CpeaCTBAMH daBTOMATHUUYECKOT'O PeTry/IMpOBaHHWs OCHaAILlEH Yy3eJI IIOATOTOBKU XXHUAKOI'O
TOITJINBA.

[Toanvcek nperiogasaresis

1.
2.
3.

4.3 Bonpockl K 3K3aMeHy 10 AUCIUILIUHEe
Asemomamu3sayus 3HepzemuyecKux ycmaHo8ok TOC u ADC

OcHoBHbIe PUHLMITEI yTIpaB/ieHusi. CTPYKTypHbIe CXeMbl IPUHLIUIIOB YTIpaBIeHMUs.
3akoHbl perynupoBanus. Knaccudukaiysi ACP 1o NMpUHLMUITY peryJupoBaHus.
OcHoBHbIe MOJienU (CTaTUUeCKre U IMHaMHUYeCcKue XapaKTeprUCTHKH).



4.

PN,

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

18.
19.

20.
21.
22.
23.
24.

25.

26.

27.

28.

29.

30.

31

[Tpeo6pa3soBanwus Jlannaca. [lepegaTounsie GpyHKIMM.

[IpuMeps! TUTNIOBBIX 3BeHbeB. CoeJHEeHNs 3BeHbEeB.

Komb6unuposanubie ACP. TIpiMep KOMOMHMPOBAHHOW CUCTEMBI PeTyIMPOBAHUS.
Kackazgueie ACP. CtpykTypHas cxema kackagHou ACP.

[Tpumep KacKaZHOW CHCTeMbI CTaOM/TM3aLIU TeMITePaTyPhl JKUJKOCTH Ha BBIXO/IE U3
Terni000MeHHHKa, ¥ KOTOPOU BCTIOMOTaTe/TbHBIM KOHTYpoM siByisieTcsi ACP pacxogia rpetoriiero
rapa.

TexHuueckre cpe/iCTBa MOACHACTEM: HH(GOPMALIMOHHO -BbIUMC/IMTE/IEHOW aBTOMaTUUeCKOTr0 1
JVCTaHLIMOHHOIO  yIIpaB/leHUsl, aBTOMaTUUYeCKOr0 PeryJupoBaHus, 3allUT U T.J,.
OpraHu3auyu no pa3paboTke ¥ U3[aHUIO CTaH/APTOB.

Ha3nauenue, npuHLuIbI nocTpoeHus U ctpykrypa I'CIT

CtpykTtypa Texunueckux cpegcts I'CIT. Betsu u curnassi ['CIT

YcioBHOe 0603HaueHue Cpe/iCTB aBTOMATH3al[MKi Ha cxemax. [IpuHLUI opMUpOBaHUSs
ripubopa.

TepmossieKTpruecKrie TepMOMeTPhI. TepMoMeTpel CONPOTHBIIeHNs. MaHOMeTpuyecKye
TePMOMETPHI.

Knaccudukaiysi nMpoMeTpoB.

Bubl u3mepsieMbIX fiaBieHH. MaHOMeTpPHBI U UX KilacCuUKalysl.

MaHomeTpbl ¢ TpyOuaToli npy>kuHoi. MemOpaHHble MaHOMeTpbI. CHUb(OHHBIE MAHOMETDBI.

[TpoMbILLIIeHHBIH 1aTYMK /aB/IeHUsI.

V3mepuTebHbIe peoOpa3oBaTesiy JaBieHus. TeH30MeTpuuecKuii MeTo. EMKOCTHOM MeTo[.
I'mppocraTuuecknii MeTo/, U3MepeHus ypoBHs. ['napocraTuueckue 30HAbI /11 U3MepeHUst
YPOBHS. MarHuTHble NOrpy>kKHble 30H/BI /1/1s1 HEIIPePbIBHOTO U3MePeHUsT YPOBHSI.

MeTogp! onpeZiesieHusl YpOBHS 110 BDeMeHU NPOXOXKeHNsl CUrHasla. Y pOBHEMepHI /1S
CBIITy4YNX MaTepHasoB.

I[ToruiaBKOBbIe 1 OYHKOBBIE CPeACTBA U3MePeHH YPOBHsi. [10T1aBKOBbIe BBIK/TIOUATE/TH.
[Tpeo6pazoBarem. Hopmupytorue npeobpa3zoBatesu. OIIIT u TI911, YCO (ALIT u LTAIT).
YcrpoiicTBa, obecrieurBaroLiie paboTy JaTUMKOB BO B3PHIBOOMIACHBIX TIOMEIEHHUSIX.
ABTOMAaTHUYECKUE 3JIeKTpUUYeCKHe ITOTeHL[MOMeTpbl. ABTOMaTHhuYeCKHe 3/1eKTPOHHbIe MOCTOBbIe
CXeMbl U3MepeHHs1 TepMO3yieKTprueckux conpotusnenuy (TC) u T.x.

N3mepenue pacxoza. [lepBuuHble mpeobpa3oBaTenn pacxosa. Pacxomomepsl iepeMeHHOT0
Trepernajia fasjieHus. PacxozoMepsl IOCTOSIHHOTIO Tepernazia JaBjieHus. TaxomeTpuueckue
(TypbUHHBIE) pacXo/i0Mephl.

YibTpa3ByKOBbIE pacxomoMmepbl. BuxpeBbie pacxogoMepbl. KOpHOJMCOBBIE pacXoAOMepHI.
O/IeKTPOMarHUTHbIE PaCX0/OMephI.
WcrionHuTenbHble MexaHu3Mbl. Knaccudukarys snektpuueckux VM: (1 3/1eKTpOMarHUTHEIe,
2 97eKTpOJBUTaTe/bHbIE). [[TaroBele pBuratenu. JlBuratend MOCTOSIHHOTO — TOKa.
ACHHXPOHHBIE ¥ CUHXPOHHBIE JIBUTaTe/Iu.
PIM B cucTtemax aBTOMaTHKU: 3/1€KTPOMAarHUTHbIE peJie, 3/IeKTPOMarHUTHbIE IMyCKaTeau U
KOHTaKTOPbI, FTePKOHOBBIE pejie U IpyTre.
[THeBMaTHUeCKMe  UCIOJHUTE/bHbIE  MeXaHU3Mbl. ['WpaBIuYecKue  UCIOJHUTEeTbHbIE
MexaHU3Mbl. [103MLIMOHepkI Ha K/laraHax.
Perynupyroiye opranel. KOHCTPYKUMMU peryMpyrOLIUX OpPraHOB HCIIOJHUTE/IbHBIX
yCcTpoucTB. [Ipoccenupyromue u gosupytomue PO. PO MOTOKOB 3/1eKTPO3HEPTUH.
. AHasnoroBble U 1[U(pOBbIe PeryJUpYIoIie YCTPONCTBa. 3aKOHbI Pery/IMpPOBaHuSI.



32. Peructpupytompye  mipubopel.  be3bymakHble — camommcipl.  MMKpOIPOLIeCCOPHBIE
NporpaMMHpyeMble PerysiTOpsbl.

33. HaszHaueHWe U XapakKTepPUCTUKU MUKPOIIPOLIeCCOpPHBIX peryaaropos. [/l peryaupoBaHue.
[ITNM peryivpoBaHue. IIpoMblILi/IeHHbIe PeryIsaTOphI.

34. OcHOBHbIE TIOHATHSI 00 AaBTOMAaTHM3WPOBAHHBIX CHUCTEMAxX YIpaB/IeHUs TeXHOJIOTUUeCKUMU
nporieccamu (ACYTII).

35. AnmapaTHasi CTpyKTypa KoHTposiiepa. ITpombiiuieHHbie TTJIK. TIporpamMHoe obGecrieueHue
[JIK. A3biku nnporpammupoBsanus [1JIK o crangapry IEC 61131-3. XapakTeprcTrKa KaHali0B
BBO/Ia/BbIBOJIa. KOMMYyHUKAaIJMOHHbIE BO3MOKHOCTH KOHTPOJIIEPOB.

36. OO6ume cBemenuss o SCADA - cucremax. OcHoBHble ¢yHkumu SCADA —cucrem.
Apxurektypa roctpoenuss SCADA — cuctem. SCADA Kak OTKpbITasi CUCTeMa.

O06pazey 3K3aMeHAYyUOHHO20 Ous1ema

T'PO3HEHCKUWI I'OCYJIAPCTBEHHBIV HE@TAHON TEXHUYECKWN YHUBEPCUTET
NM.AKA]I. M.JI. MWIJIMOHIITUKOBA

NHCTUTYT SQHEPT'ETUKN
OucuyrnivHa " ABTOMaTH3aLuA 3HepreTuyeckux ycranosok TOC u A9C "
Harmpasnenue: 13.03.01 TeryiosHepreTuka U TerjioTeXHUKa
HarpaBneHHOCTB: «TenioBbie 3/IeKTPUUECKUE CTAHL[AN
[pymma Cemectp__
Bbuner Ne 7

1. TIpumep KacKaHOW CHCTeMbI CTaOM/IN3al[iK TeMIiepaTypPhl )KUAKOCTH Ha BBIXOe U3
TeTI000MeHHUKa, ¥ KOTOPOU BCIIOMOTraTe/lbHbIM KOHTYPOM siiisieTcst ACP pacxogia rpetoiriero mapa.

2. Kackagneie ACP. CtpykTypHasi cxema KackagHou ACP.

[Toanvcs npenosgasaresis [Moamnuce 3aBefytoIiero Kadeapoit

ITpunosicenue 1

KOMIUTEKT 3AJJAHU /IS BBIIIO/THEHUSA ITIPAKTUYECKUX PABOT

3aganue Nel. OrpesiesieHre OpUTrMHasIa 110 U300pakKeHHIO /17151 3aZlaHHOM 6710k — cxembl ACP

Llens maHHOM pabOTHI:



1. CocTaBUTh ypaBHeHHe epeAaTOYHON (DYHKLUH /ISl pa3/IMYHbIX COeMHeHNH OI0K — cxeM
ACP;

2. BhInoHUTE repexos; oT U300paykeHus K OpUTHHAJTY C MCTI0/Ib30BaHHEM MeTo/a
(TIpeobpazoBanus Jlarinaca)

3. [TonyuuTth Wau(p) 0gHOKOHTYpHOTO ACP;

4 BbIunc/IMTh KOPHU XapakTeprCTUYeCcKoro ypaBHeHHs 3aMKHyTon ACP;

5. [TocTponTs NepexoHbIN MPOLIeCC N0 KaHa/Iy pery1vpoBaHus.

6 BriBo1bI 110 pabore.

3aganue Ne2. Ha BbIJaHHOW cCXeMe TIOCTPOUTb CXeMbl aBTOMATHU3alluM TeMIlepaTyp M [ApPYTHX
riapaMeTpoB B COOTBETCTBUM C BADUAHTOM.
[TocTpoutsh CXemMbl

1. Wupukanus v peructpauus temmeparypsl (TIR).

2. WNupvkanms, perucrpanuss U peryavpoBaHue TeMIlepaTypbl C IIOMOLbI0 ITHEeBMaTU4YeCKOro
perynsaropa (TIRC, nHeBmaTHKa).

3. VHpukanus U peryvpoBaHue TeMIlepaTypbl C IIOMOLBbE0 MMKPOIIPOLIECCOPHOIO Peryssropa
(TIC, a11.)

4. WHupvkanms, perucrpauysi, CUTHaau3alUss Y pery/jvMpoBaHHe TeMIlepaTypbl C ITOMOILLbIO

noteHupometpa (mocra) (TIRC, 3m1.)
3apganue Ne3. Hactporika Temnieparypsl aMysisitopa ey Ha TPM210

CopeprkaHue paboThI

a) V3yunTh BO3MOXKHOCTH ¥ 0COOEHHOCTH J1ab0paTOPHOT0 KOMILJIEKCa.

6) M3yuuTh Ha3HaueHue, TexHuUecKue xapakrepuctuku [T1/]-perynsropa OBEH TPM210.

B) M3yunth npuHLMIIbI KOH(UryprpoBanus [TN/I-perynstopa.

r) JJoma, rpy OArOTOBKe K paboTe, BBIMOIHUTE CJlefyIoliee:

- U3yYNUTb OCHOBHBIE BO3MOKHOCTH IporpaMmHoi cpesibl « TPM2xx KondurypaTtop»;

- COCTaBUTb TIOC/Ie[|0BaTeNbHOCTb, B KOTOPO# OyJeT mpoBoAuTbcsi KoHpurypupoBanue [TU/I-
perysTopa.

- OCBOUTb TiporpaMMHyto cpeny «TPM2xx Konduryparop» nns koHdurypupoBanus [TH/I-
perynsaTopos cepuu TPM;

- ckoHburypupoBaTh [TV [I-peryisaTop B COOTBETCTBUM C BbIJJaHHBIM 3a/lJaHHEM;

- TIDOBeCTU IKCTIepUMeHTa/lbHble MCC/eIoBaHUs 3aJJaHHbIX BapUaHTOB pexXuMoB pabotsr TTN/I-
perynaropa (peryivupoBaHye Mo ABYXIO3ULMOHHOMY 3aKoHy unu 1o [TN/1-3akony);

- IPOBEPUTH NPaBUJILHOCTD BBITIOJTHEHUS [TI0CTaB/IEHHOM 3a/iauy;

- TIpoBeCTH 00paboTKy KCMeprUMeHTaIbHBIX JAHHBIX, IOATOTOBUTb OTYET U CZe/aTh BBIBOJBI 10
pabore.

KoHTpoJIbHEIE BOIIPOCHI

1) Kakot#i BEIX0/] KOHTPOJIIEPA HAa3bIBAETCS CUTHA/TBHBIM U KaK 33/]aTh PEXXUM ero paboThI?
2) 3auem BBOJWTCSI TUCTEPE3UC B PeXXUMe [IBYXITO3ULIMOHHOIO Pery/IMpOoBaHus?

3) B kakux efgnHuLax usmepsroTcs rnapamerpsl [I1W/1-perynsropa?

4) Kak BnusieT yBeninueHue Ty Ha XapakTep MepexofHOro rpotiecca?

5) Uto obecrieunBaet guddepeHIMaIbHas COCTaBSIOMAsg? 6

) KakoBbI ocobeHHOCTH paboThl KOHTPOJLIEpa B peXXrMe « ABTOHACTPOMKa»?

7) Kak ocyujectBasieTcst uHuuyanu3auus [T /1-perynstopa?

8) Kak skcrepuMeHTa/IbHO CHUMAIOTCSI ITepex0/iHble XapaKTepUCTUKU KOHTpoJIepa?



3aganue Ned. DyieKTpuuecKye Lienu B pejletHOM CXeMe

Llesis paboTHI
1. TTo3HaKOMUTBECS C (GYHKI[MOHATBHBIMA CXe€MaMH CHCTEM aBTOMAaTHYeCKOTO W [JUCKPETHOTO
yTIpaBJIeHusI.
2. TT03HAKOMHTBCS C YCTPOWCTBOM Y TIPUHLIUTIOM JIeCTBUS /IEKTPHUECKHX peJie.
3. M3yuuth anrebpy JIOTUKH.

[Tnan paboThI.

1. Pa3pabotath u cobpaTh CxeMy, B KOTOPOM IpH 3aMbIKaHWUHW BbIK/Itouatens S2 pene K1, cBoum
KOHTaKTOM BK/TFOYaeT W/ BLIK/TFOUaeT 00BeKT yrpaB/ieHus (J1aMIly WA ABUTATeNh).

2. Pa3paboraTh U UCC/eIoBaTh CXeMy, B KOTOPOU 3/IeKTPO/IBUTaTe b JOJDKEeH BK/IHOUATHCS C TIOMOILIBIO
peJie U OCTaBaTbCsl BO BK/IFOUEHHOM COCTOSIHWU TIOC/Ie BLIK/TIOueHUs pesie. Mcronb3oBaTh Tymbsep S2,
pene K1, K2 u gBurarens.

3. OnucaTh NMPUHLIUT IefiCcTBUs pa3pab0TaHHBIX CXeM.

4. TlpencraBbTe (QyHKLMOHATBHYIO CXEeMY, BbIZIE/IUB B HEl LieMb

YMPaBJISIFOLLET0 TOKA Y YTPaB/ISFOLNN KOHTYP.

5. CocTaBuUTb JIOTMUECKHe YpaBHEHMs], OTMChIBAIOIINe Pa3pab0TaHHbIe CXeMBI.

3apganue Ne5. V3yueHue TeXHHUeCKUX XapaKTePUCTHUK U OCHOB KOH(UIYPUPOBAHHSI TaXOMeTpa
OBEH TX01

Copgeprxkanuie paboTbl

a) I3yunTh BO3MOXHOCTH U 0COOEHHOCTH J1abOpaTOpHOT0 KOMILIEKCa.

0) M3yunTh Ha3HaueHHe, TeXHIUUeCKe XapakTepiucTuku Taxomerpa OBEH TXO01.

B) VI3yunTh NPUHLMIIBI KOH(UTYPUPOBaHUS TaXOMeTpa.

r) [Joma, mpu moArotoBke K paboTe, COCTaBUTH IIOC/e0BATE/NLHOCTb, B KOTOpOW Oygjer
NIPOBOJUTHCS KOH(UTypUPOBaHUe TaXOMeTpa.

) Ha crenpe:

- TIPOMTH TeCTUPOBaHUeE MO (PYHKIMOHATbHBIM BO3MOYKHOCTSIM, PeXKMMaM paboThl U MPUHLIUIIAM
KoHurypupoBanusi Taxomerpa OBEH TXO01;

- CKOH(UIypupOBaTh TaXOMeTP B COOTBETCTBUU C BbIJaHHBIM 3a/laHUeM;

- TIPOBECTH SKCIIePUMEHTa/bHble HCC/IeI0BAaHUS 3a/laHHbIX BAapHMAHTOB PEXMMOB pabOTHI
TaxoOMeTpa;

- IPOBEPUTH NPaBUJILHOCTD BBITIOJTHEHUS IOCTaBJIEHHOM 3a/iauy;

- TIpoBeCTH 00paboTKy 3KCIepUMeHTaIbHbIX JaHHbBIX, MIOATOTOBUTb OTYET U CesaTh BbIBOJbI 10
pabore.

Pabora [jo/KHa COZiep>KaTh:

a) 11e/1b paboThI;

0) Tabmuily TmapamMeTpoB, KOH(UTYpHUpOBaHHE KOTOPHIX TpeOyeTrcss [jiss  BBIOTHEHUS
nabopatopHoit paboThI;

B) CXeMy TIOAK/IIOUEHHs [ TIpOBe/leHUsT TPOBEPKH TPaBWIBHOCTH (YHKLMOHHUPOBAHUS
TaxoMeTpa

I') SKCIlepUMeHTa/TbHbIe Pe3yJIbTaThl BHITIOTHEHHS 1ab0paTOpHOU paboThI;

) BBIBO/IBI T10 paboTe.

KoHTpO/bHBIE BONPOCHI
1) Kakue ¢yHKLMK MOXKeT BBIIO/IHATh TAXOMETP B CUCTEMe aBTOMaTH3aLun?
2) Kakue TUIBI BBIXO/|OB €CTh Y TaxoMeTpa?



3) KakoBbl npuHLMNOBI  (OPMHPOBaHUS  BBIXOJHOrO curHaza [l-perynsropa  (THIbI
peryavpoBaHus)?

4) KakoBbI THITHI JIOTHKY TTPU paboTe BBIXOZA B KaueCTBe KOMIIapaTopa?

5) KakoBbl 0co6eHHOCTH paboThl TaXOMeTpa B peXkKrMe perucrparopa?

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

7) Kak 3KcriepymMeHTaIbHO CHUMAIOTCSI CTaTUUeCKHe XapaKTePUCTUKU?

8) Kak npousBoAuTCS MHULMANU3aLys TaxomeTpa?

3aganre Ne8. Il3yueHne TexXHUYECKUX XapakKTePUCTUK M OCHOB IPOrpaMMHUpOBaHUs
TPOMBILLIJIEHHOT'O JIOTUYeCKOro KoHTpoJuiepa S7-1200

Copep>xaHue paboThbl

1) V3yunth Ha3HaueHue, TexHuueckue xapakrtepuctuku [1JIK SIEMENS S7-1200, ocHoBHbIE
y3/1bI ¥ BO3MOYKHOCTH J1JaDOpaTOpHOTO CTeH/a.

2) V3yunThb cucTemMy KOMaHZ, ¥ IPUHLIMIIBI porpaMmmupoBanus [1JIK.

3) [Joma npu moArotroBke K pabore: - BBIMOJHUTH CUHTE3 CHCTEMbl aBTOMATH3al|U{ COTJIACHO
BbIJJaHHOI'O BapyaHTa 3a/jauy; - COCTaBUThb IIPOrpaMMy /Il BBOZIa B KOHTPOJLIEp.

4) Ha ctenge:

- TMpOWTH TECTHUpPOBaHWe [0 CHUCTeMe KOMaHJ W MNpHHLUIY MporpamMMmupoBaHus Ha ITJIK
SIEMENS S7-1200;

- OCBOUTH rpaduueckyto cpey nporpamMmmHoro obecrieuenust SIMATIC TIA PORTAL;

- CKOH(UTypHpOBaTh 000pyJOBaHME;

- HabpaTb Ha KOMIIbIOTEpPe TIO/TOTOBJIEHHYIO TPOrpamMMy, OTKOMIIMIMPOBaTh ee U BBECTH B
KOHTpOJUIep.

Yb6equThCs B IPaBUIbHOCTH PabOTHI IPOTPaMMBL.

PaboTa Zj0/KHa CO/IepKaTh:

a) HAaMMeHOBaHKe U 11e/1b PabOTh;

0) yc/oBUs 3a[jaud MO BapHAHTY, MPUHSATbIE 0003HAUEHUs TIepeMEeHHbIX, Jornyeckrue (yHKIUH
JUIST BBIXOJHBIX W TIPOMEXKYTOUHBIX TE€PEMEHHBIX, TPH HEOOXOAMUMOCTH I[UKIOTpaMMy pabOThI
obopy/10BaHuS;

B) jloruyeckre (pyHKIWHU B afipecax MpOrpaMMUPYEMOT0 KOHTPOJIIepa;

r) MporpamMMy [ijisi peaiM3aliii CUCTeMbI YIIPaBIeHHUS;

) MEeTOAWKY SKCIIepPUMEHTa/bHOW TPOBepKH (YHKLIMOHUPOBAHUS DPeajM30BaHHON CUCTEMBI
yTpaBJIeHUsI ¥ Pe3yJIbTaThl IPOBEPKH;

€) BBIBO/IBI TI0 paboTe.

KoHTpobHBIE BOTIPOCHI

1. YTto 03HauaeT TepMUH «KOH(HUTYPHPOBaHUE KOHTPOJIIepa»?

2. UTo 03HauaeT TepMUH «3aKa3HOW HOMepP MO/yJisi KOHTpOJl/iepa», Iie U KaK OH UCI0JIb3yeTCs?

3. Uto Takoe Tabsuija CHMBOJIOB 1 KaK OHa MCI0JIb3yeTCs ITPU NIPOrpaMMHUPOBaHUM KOHTPOJIIepa?

4. MoxxHo i1 B SIMATIC S7-1200 peanv3oBaTsk Taimep C yctaBkor Bpemenu 0,07 c¢?

5. IIpu Kakux yCIOBUSIX Ha BbIXOJle CUETUMKOB KOHTpOJuiepa hopMupyetcsi curHan «0» v curHaini
«1»?

6. Kak CHATb XapakTepuUCTHKY BXO/-BbIX0/| aHA/IOrOBOr'0O KaHasia BBOJa?

7. Uro o3HauaeT co3gaHude (QyHKIHOHaMEHOTO Osioka (FB) mipu  mporpaMMUpOBaHUU
KOHTpoJI/Iepa?

8. Uto o3HauaeT co3fanue u oTKpbiTHe QyHKLMU (FC) mpu nporpaMMyUpoBaHUM KOHTpoOJLiepa?



KOMIUIEKT 3AJAHUI JJIS1 BBIIIO/THEHUS JIABOPATOPHBIX PABOT

3apanue Ne 1. Pa3oMKHyTOe ¥ 3aMKHYTO€ yipaB/IeHHe

Lleab pabombl.

O3HaKOMUTBCS C TIPUHLUMIIOM eUCTBUSI CUCTeM aBTOMaTrhueckoro yrnpasaeHus (CAY)
Pa30MKHYTOT'0 ¥ 3aMKHYTOI'O THTIA.

ITaan pabombl.

1. Pa3paborath cxemy, B KOTOPOM aHa/IOTOBBINA CUTHAJI IaTUMKa TeMIIepaTypbl peobpa3yeTcs B
CHUTr'HaJjI, KOTOPBIM MPU [JOMyCTUMBIX 3HaUeHUsIX TeMIlepaTyphl nMeeT 3HaueHue 0, a MPU MpeBbIlLIeHUH
TemriepaTypsl 3HaueHue “1” (puc. 9.3.).

2. [lononHuTh CXeMy TakuM o0pa3oM, 4ToObl HarpeB aBTOMAaTUYeCKH OTK/IOYAICS WIN
yMeHbILIA/ICs IPU JOCTKEHUH BepXHell TipefieslbHON TeMriepaTypbl. OOpaTHYIO CBSI3b OCYIIIECTBUTE C
roMotrbio Tpansucropa VT1, mibo c momorisio pene K2 (puc. 9.4.).

3. IlpeAcTaBUTh CXeMy IMOTOKA CUTHAJIOB B 000X C/Tyuasix.

1711 yCKOpeHus MPOTeKarolUX MPOLIeCcCOB B CXxeMe peKOMeH/yeTcsl HarpeBaTesibHbli 371eMeHT EK
BKJIIOUaTh MUHY$ pe3uctop R1.

MeTopauuecKkure yKas3aH U s 10 BbIINOJHEHHUIO 1abopaTopHbIX paboT Ha creHjie - «OCHOBBI
aBTOMaTU3aLN».

3apanue Ne2. Vi3yueHue crioco00B cONpshKeHNs aHA/IOTOBBIX CUTHA/IOB Ha 0ase
npeodpa3zoBarensa HIIT-1

B nabopatopum:

- TIPOWTH TeCTUPOBaHHE MO (PYHKIMOHATbHBIM BO3MOKHOCTSIM, MPUHIUMINAM KOH(MUTYPUPOBaHUS U
pexkumam paboTsI rpeobpa3oBaresst TemnepaTypbi OBEH HIIT- 1;

- ocBOUTH TporpammHuyto cpeny «Kondurypatop HIT01» asist KoHpuUryprpoBaHus ipeobpa3oBaresis
HIIT-1;

- CKOHUTypUpOBaTh Mpeobpa3oBaresib B COOTBETCTBUM C BbIJJaHHBIM 3a/laHUEM;

- TIPOBeCTH SKCIIepDUMEeHTa/ibHble MCC/Ael0BaHUsl 3aJaHHbIX BapUaHTOB PEXHUMOB pabOThbI
ripeobpa3oBaresisi, MPOBEPUTH NMPABUJILHOCTH BBITIOJTHEHHS TIOCTaB/IeHHOM 3a/1aul;

- TIO/ITOTOBUTB OTYET U CJie/iaTh BBIBO/IBI IO paboTe.

OTtuer AO0JDKEH COAepKdThb:

a) 11616 paboTHI;
0) rapaMeTpbl KOH(GUrypaiuy npeobpa3oBaTtesisi TEMIEpaTyphl;
B) YTPaB/ISIOIIYI0 TIPOrpaMMy [Jisi TIPOrPaMMUPYEMOTr0 pejie, peanu3yollyo 06paboTky

aHaJIOrOBOT'0 CUTHAJIA;
r) BBIBO/IBI 110 paboTe.

KOHTpOJ’IbHBIe BOIIPOCHI



Kakosa paspsigHocts ALITT HITT-1 npu paboTe ¢ TepMoriapamu’?

KakoBb! nperMyl11jeCcTBa UCI0/Ib30BaHUs BbIXOAHOrO curHana 4..20 MA?
Kak ocy1ectBrsieTcsi KOH(UIypUpoBaHUe aHaloroBoro Bxoza pese [1P114?
Kak ocytiecTBisieTcst mpoBepKa MpaBU/IbHOCTUA PabOThI CUCTEMBI?

e

3aganue Ne3. YrnipaB/ieHHe Ha OCHOBe TeMIlepaTypHO 3aBHCUMOCTH

Ha naboparopHom creHfie «OCHOBBI aBTOMaTH3aliK» BHITTOJHUATH C/IeYIOIIYI0 paboTy:
1.  V3yuuTb NpUHLIUI JEMCTBUSI CUCTEMbl aBTOMaTHUeCKOI0 yIpaB/ieHUs JBUraTesieM
MOCTOSIHHOT'O TOKa Ha OCHOBE TeMI1epaTypHOM 3aBUCHMOCTH.

2. CocraBUTh CTPYKTYpHYIO cxeMy CAP nBuraressi.

[TnaH paboThLI.

a) Pa3paboTtarh cxemy, B KOTOpO TIpY TIPeBBILLIEHUHN TIPe/ie/IbHOM TeMIlepaTyphl BBIK/IFOUAeTCsl
HarpeBaTe/IbHbIN 37IeMeHT U BK/TOUaeTcCs 3neKTpoasuraresb (puc. 10.1.).

6) OnpesenUTh OTAEBHBIE 37IeMEHThI YCTPOMCTBA, UX (PYHKLMOHAbHOEe Ha3HaueHHe U 00BHeKThI
yrpaBJieHUs!.

B) M306pa3uth cTpykTypHYyto cxemy CAY.
I') OnpesienUTh NPy KaKUX yCIOBUSIX 371eKTPO/JBUTaTe/Ib HAXOJUTCS BO BK/IFOUEHHOM COCTOSIHUM.
1) CMOHTHpOBaTh CXeMy U NIPOBEPUTh MPaBU/IbHOCTh BallIKX

BBIBO/IOB.

e) [IpesncraButh 060CHOBaHME HEOOXOAMMOCTH TEMITePaTyPHO-3aBUCUMOr0 BK/TFOUEHHS CTaHKOB,
nprOOpOB U ycTaHOBOK. Kakoil KOHKPETHBIN MPOL[eCC MOXKeT OBITh CMOZIe/TMPOBaH B X07ie
BBITO/IHEHUS OMbITa.

MeToaguuecKHe yKa3aH U0 BHITOJHEHHIO 1ab0paTOpHBIX paboT Ha cTeHzie - «OCHOBBI
aBTOMAaTH3aLUn».

3aganue Ned4. AHanorosoe usMepeHue TemMneparypsbl 4 yrja

Lleab pabompil.
V3yunTh METO/bI M3MEpeHHsI aHAJIOTOBBIX CUTHAJIOB TIPH TIOMOILIIU OTIePAL{IOHHBIX yCUTUTENeH.

ITaan pabombl.
1. PaspabortaiiTe 1 cobepuTe cxemy /71 aHAJIOTOBOTO U3MePeHHsl TeMITePaTyphl Ha OCHOBE
TEPMOPEe3UCTOPa ¥ MHBEPTUPYIOILIETO OMePaLMOHHOTO ycumuTesist (puc. 18.1).



2. Onpejenure pas/MuHble 3HaUeHUs MOTeHLUasa, IIOCTYIAloLero oT jaTyuka yriaa 1y.

3. CpaBHUTEe HOCUTeNM MHGMOPMALMM W WH(POPMAIIMOHHBIE MapaMeTphl, a TaKXKe BW/[ CUTHAJIOB,
TIOCTYTAOIIMX OT M3MEPUTE/IbHBIX YCTpoHCTB. OTOOpasuTe pe3y/bTaThl MPOZeIaHHON paboThl B
COOTBETCTBYOLIEH Tab/uIle.

4. BeiBogipI 110 pabore.

MeToauuecKHue yKas3aHH 5 10 BBIIOJHEHHUIO JTAb0OpaTOPHBIX pPaboT

Ha cteHzie - «OCHOBBI aBTOMAaTU3al[UN».

3aganue Ne5. HacTpolika u mporpaMMupoBaHue npeodpa3oBatesisi yactorsl ITUB101

B naboparopuu:

- TIPOMTU TeCTUpOBaHWE TIO (YHKLHMOHATbHBIM BO3MOKHOCTSIM, DeXHMaM paboTbl M OCHOBaM
HacTpolKu rpeobpa3oBarens yactotel OBEH ITUB101;

- HaCTPOUTH TIpeoOpa3oBaTe/b YaCTOThl B COOTBETCTBUM C BBIJAHHBIM 3a/JaHUEM;

- cobpatb cxeMy, UCITOJIb3ysl UMUTATOP ITyJIbTa OTlepaTopa Wi pyroe o00pyZoBaHue;

- IPOBEPUTH NPABU/IBHOCThH BBIMOTHEHUS ITIOCTAaB/I€HHOU 3a/1auy;

- TIO/ITOTOBUTB OTYET U CJeJIaTh BBIBO/IBI TI0 pabore.

ITopsifoK BeITIOTHEHHs 1a00paTOPHOM paboTHI.

B cooTBeTcTBUY C 3a/jaHKEM, TIOyUYeHHBIM OT TpernofaBaTe’isi, He0OX0IUMO BBITIOIHUTD CJIeYIOIIe
JIeUCTBUS:

1) cBectr B TabnmMily Bce KOH(PUTypHUpyeMble TapaMeTphl C TpeOyeMbIMHU 3HaUeHUsIMU 1 pa3paboTaTth
(bYHKIMOHA/TBHYIO CXeMY TTOJK/TIOUeHHS;

2) ckoH(UTypupoBaTh Mpeobpa3oBaTe/ib YaCTOThI Ha 3aZlaHHBINA PeXXMM pabOoThI C yTpaB/ieHUEM OT
KHOTIOUHOM TaHe/IM WM BHEIIHUX TyMOJ/IepoB;

3) nmepeBecTu rpeoOpa3oBaTesib YaCTOThl B pabounii pexkuM. OCyIieCTBUTh TIPOOHBIN MyCK CUCTEMBI U
orpoboBaTk yrpas/ieHre OT KHOMIOYHOM TTaHe/Id W BHELTHUX TyMOJIepoB;

4) TIpOBepUTh TIPAaBWIBLHOCTb (DYHKLIMOHUPOBAHUS TpeoOpa3oBaTessi uacTOThI (COOTBETCTBHUE
3aflaHHOMY pexkumy). Habmroath 3a ero napamerpamu.

BapuaHThbl 3aaHuii
[lpu moAroToBKe K JiabopaTopHOW paboTe CTyAeHT [J0/DKeH B COOTBETCTBUM C Tabs. 3afaHus
Tiperio/iaBaTeisi BEIOpaTh CBOM BapHaHT.

OTuéT 1o paboTe AOKEH COflepKaTh:

a) 11e/1b paboThI;

0) TocsieoBaTeIbHOCTL HACTPOUKH Ipeobpa3oBaTe/isi YaCTOTHI;
B) METO/IMKY JKCIIepPUMEeHTaTbHOM MpoBepKy paboTsi I14;

I') BEIBO/IBI 110 pabore.

3aganue Ne 6. HacTpolika u koHpurypuposanue I/l peryasaropa OBEH TPM210.

Ha nabopaTopHoM cTeHie:



- TIPOMTH TeCTHpOBaHWe M0 (YHKIMOHATBHBIM BO3MOXXHOCTSIM, peXMMaM paboThl YW TPUHLIMTIAM
KoH¢urypupoBanus [T /1-perynstopa OBEH TPM210;

- OCBOWUTh TiporpamMMHyio cpeny «TPM2xx Konduryparop» pnas kKoHurypupoBanus I1/I-
perynsaTopoB cepuu TPM;

- cKoH¢urypupoBaThb [IV/1-peryasTop B COOTBETCTBUM C BbIJaHHbIM 3a/laHUEM;

- TIPOBECTH 3KCIIepUMeHTa/bHble HWCC/Ie/JOBaHUsS 3a/]JaHHBIX BApHAHTOB peXuMoB pabotel [TH/I-
perynsaTopa (peryivupoBaHye Mo ABYXIO3ULMOHHOMY 3aKoHy wiy 1o [TN/1-3akony);

- IPOBEPUTH NIPaBUILHOCTD BBITIOJIHEHUS [IOCTaB/IEHHOM 3a/iauy;

- TipoBeCcTH 00pabOTKy 3KCIIePUMEHTa/bHBIX [JaHHBIX, TIOATOTOBUTH OTYET W CZeIaTh BBIBOABI TI0
pabore.

OTuet I0/DKEH CO/IePKaTh:

a) 1esib paboThI;

6) yC/loBUSI TIOCTAaB/IeHHOW 3aJjaud 110 BapHAHTy [JBYXMO3ULMOHHOTO Dery/sTopa, TabuLy
9KCTIepUMeHTabHbIX [JAaHHBbIX, XapaKTepUCTUKY I1ePeX0JHOro Tpoljecca U OLeHKY TOTy4eHHBIX
roka3aTeJsieii paboThl TemMIiepaTypPHOTO KOHTPOJIIepa;

B) TO Xe, HO AJis1 [IN[]-perynsiTopa;

I') BLIBO/IBI 110 pabore.

KoHTpobHBIE BOTIPOCHI
1) Kak Bnusier yBenuueHue Ty Ha XapakTep Mepexo/iHOro npoiecca?
5) Urto obecrieunBaeT guddepeHiiaibHasi COCTaBISIONMIAs?
6) KakoBbl 0c0O6eHHOCTH PabOTHI KOHTPOJIIEPA B Pe)KUMe « ABTOHACTPOHKa»?
8) Kak 3KCriepuMeHTa/IbHO CHUMAIOTCSI ITepexXO/iHble XapaKTepUCTUKU KOHTpoJIIepa?

3aganue Ne 7. M3yuenue unTepdericon IIJIK 150 OBEH RS-232, Ethernet gis cBs3u
NMepCcoHa/IbHBIM KOMIIBLIOTEPOM

Lless paboTs:
W3yuenue BHemHux nHTepdeiicos ITJIK 150 OBEH g5 BBoga-BbiBoga MHGOpMAaLK

[Tnan paboTel

1) TIpoiiTH MHCTPYKTaXK TI0 TeXHUKe 6e30MacHOCTH y labopaHTa UM TIperio/iaBaTelis;

2) OTBeTUTH Ha BOTIPOCHI 110 TEOPUH PaboTHI;

3) Cobpatb cxemy unTepdetica RS-232 v npoBepuTh MPaBUILHOCTh COeIUHEHUN B TIPUCYTCTBUM
nabopaHTa WK MperojaBaresis;

4) TlomaTtb HarpsbKeHHe Ha CTeH/ ¥ TIPOBepUTh paboTOCIOCOOHOCTH CBSI3U B CJIeYIOIIEM
MopsiIKe:

— ycraHoBUTh CoDeSys Ha I1IK ¢ rpuiokeHHOro Aucka;

— HactpouTth cpeay Ha I[TJIK 150 ganHou MoguduKaluy;

— €03JaTh MPOCTYIO IIPOrpaMMy [ijisi IPOBEPKU CBSI3Y;



5)
6)

HacTpouTh UHTepdeiic RS-232 no nprBejeHHOMY BbILlIEe OMUCAHUIO;

3aMyCTUTh NTPOTPAMMY U CJIeZIUTh 3a ee BhIMOJIHeHHeM (Co3iaHHast iporpamma OyzieT paborarts,
ec/i MHTep(deiic KOPPeKTHO HACTPOEH;

[ToBTopuTh HacTporiky ITJIK 150 a1 BapuaHTa cBs3u uepe3 Ethernet.

I[Tocsie okoHYaHuUs paboOTHI C/le/1aTh OTYeT 10 (hopMe, TIpe/I/IOKeHHOH TTperojaBaTesieM.



ITpunoscenue 2
5. KoHTpo/1BbHO-N3MepHTe/lbHbIe MaTepHaJibl K AUCHUIITINHE
«Aemomamu3upoeaHHble cCuCmMeMbl ynpas/eHus1 XUMUKO-MexXHO0/102u4eCKUMU npoyeccamu»

buersl K 3K3aMeHY

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HEOTAHOW TEXHUYECKWUY YHUBEPCUTET
NM.AKAJ. M.J1. MWIJIMOHININKOBA

NHCTUTYT SOHEPT'ETUKHN

JucounmHa " ABTOMaTU3alus SHepreTuyeckux ycraHosok TOC u ASC "
Harpasnenue: 13.03.01 TeriosHepreTrka U TeIjIOTeXHUKA
HamnpasneHHOCTh: «TerioBbie 3/1leKTpUUeCcKre CTaHL[W»

['pynma Cemectp

Bbuner Ne 1
1. OcHOBHBIE MO (CTaTUYeCKUe U JUHAMHUUYeCKUe XapaKTePUCTHKH).

2. Ha3HaueHMe U XapaKTepUCTUKU MUKPOIIPOLIeCCOpHBIX perysaropos. [IN/] perynuposanue. M
peryaupoBanue. [IpoMblliIeHHBIe peryJ/ATOPSI.

[Moanuck mperoaBaTerst IMoanuce 3aBexytomero Kadeapoi

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHON TEXHUYECKWUI YHUBEPCUTET
NMM.AKAJ. M. J1. MWIJIMOHNNTNKOBA

NHCTUTYT SQHEPT'ETUKH

JucuunivHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Harmpasnenue: 13.03.01 TeryiosHepreTrka U TerjoTeXHUKa
HanpaBneHHoCTh: «TernsoBble 3/1eKTpUYeCcKre CTaHL[N»

I'pynina Cemectp

Bbunet Ne 2
1. IIpyMepsbI TUIOBBIX 3BeHbeB. CoelMHEHVSI 3BEeHbEB.

2. MaHoMeTpsbI ¢ TpybOuaToit npy>kuHoi. MeMOpaHHble MaHOMeTPbI. CHTb(OHHBIE MAaHOMETPBI.
[TpoMbIiLI/IeHHBIH 1aTUMK /1aB/IeHUsI.

[Moanuck npernojaBaTe/is [Moamuck 3aBeaytoIero Kapeapoun

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HEOTAHOW TEXHUYECKWUY YHUBEPCUTET
NMM.AKAJ. M.J1. MIWIJIMOHININKOBA

NHCTUTYT SOHEPT'ETUKHN

JucounmHa " ABTOMaTU3alus SHepreTuyeckux ycraHosok TOC u ASC "



Harmpasnenue: 13.03.01 TeryiosHepreTrka U TerjioTeXHUKa
HaripaBieHHOCTB: «TeryioBele 3/1eKTpryecKre CTaHLIuU»
I'pynina Cemectp

Bbuner Ne 3
1. YnbTpa3BykoBble pacxooMepbl. BuxpeBbie pacxomomMepsl. KoproicoBbie pacxoZioMephl.
OneKTpoOMarHUTHbIE PaCcX0/OMepHI.

2. TIpumep KacKa/IHOW CUCTEMBI CTaOWIM3AlIN TEMITEPATYPhl )KUJKOCTH Ha BBIXO/IE U3
TeryI000MeHHUKa, ¥ KOTOPOM BCIIOMOraTe/ibHbIM KOHTYpOM siBiisieTcst ACP pacxogia rpetoitiero mapa.

[Toamuck rperiofiaBare’is [Moamnucek 3aBepytoliero kKadeapoit

TPO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NM.AKAJ. M.J. MWIJIMOHININKOBA

NHCTUTYT SHEPT'ETUKN

OucuunivHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Harmpasnenue: 13.03.01 TeryiosHepreTrka 1 TeIljioTeXHUKa
HarpaBneHHOCTB: «TenioBbie 3/IeKTPUUECKUE CTAHL[AN

I'pynna Cemectp

Bbuner Ne 4

1. AntmapaTHasi cTpyKTypa KoHTpoJsuiepa. [TpombiiinenHsie [TJIK. ITporpammHoe obecrnieuerue ITJ/IK.
Asbiku nnporpammuposanus I1JIK no cranpapry IEC 61131-3. XapakTepucTyKa KaHaloB
BBO/Ia/BbIBO/Ia. KOMMYyHUMKAalJMOHHbIE BO3MOKHOCTH KOHTPOJIIEPOB.

2. i3mepuTe/ibHbIe TIpeoOpa3oBaTe/u JaBaeHus. TeH3omMeTprueckuii Metozi. EMKoCTHOM MeTo[,

[Moamnucek 3aBeaytolero kKageapoi

ITopmnuce nperiofaBsarerist

TPO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NMM.AKAJ. M.I. MW TJIMOHITITKOBA

NHCTUTYT SQHEPT'ETUKU

JucounvHa " ABTOMaTU3alus SHepreTuyeckux ycraHosok TOC u ASC "
Harpasnenue: 13.03.01 TeryiosHepreTrka U TeIjIoTeXHUKA
HarmpaBneHHOCTB: «TenyioBbie 3/IeKTPUUECKUE CTAHL[AN

I'pynna Cemectp

buner Ne 5

1. TepmosnekTpruyeckre TepMoOMeTphbl. TepMoMeTpbl CONIPOTUBIIEHUS. MaHOMeTprUUecKue

TePMOMETPHI.

2. Ha3HaueHue, NpUHLIUIILI TOCTpOeHus U cTpykTypa I'CIIT

[Moanuvck mperoaBaTerst IMoanuce 3aBexyromero Kadeapoi




T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NMM.AKAJ. M. 1. MIWIJIMOHNMTNKOBA

NHCTUTYT SQHEPT'ETUKH

AuciunivHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Harmpasnenue: 13.03.01 TeryiosHepreTuka U TerjioTeXHUKa
HanpaBneHHoCTh: «TernsoBble 3/1eKTpUYeCKre CTaHL[N»

I'pyninia Cemectp

Bbuner Ne 6
1. MaHoMeTp&I ¢ TpyOUaTol Npy>KuHOH. MeMOpaHHbIe MaHOMeTpbI. CUTb(OHHBIE MAHOMETPBI.
[TpoMmbIlIIeHHBIN JaTUMK JaBaeHusl.

2. O6ugme cBefernst 0 SCADA — cucremax. OcHoBHbIe GpyHKIHU SCADA —cuctem. ApxuTeKTypa
nioctpoenuss SCADA — cucrteM. SCADA Kak OTKpbITast CUCTeMa.

[Moamnucek 3aBepytoliero Kadeapoit

[Moanuvck mperoiaBaTerst

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NM.AKAJI. M.J. MWIJIMOHINTNKOBA

NHCTUTYT SQHEPT'ETUKN

OucuuniuvHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Harmpasnenue: 13.03.01 TeryiosHepreTrka U TeljioTeXHUKa
HarpaBneHHOCTB: «TemnoBbie 3/IeKTPUUECKUE CTAHL[AN

I'pymnna Cemectp

buner Ne 7

1. Knaccugukarysi nMpoMeTpoB.

2. O6ugue ceepennst 0 SCADA — cucremax. OcHoBHble GyHKIMK SCADA —crctemM. ApXUTeKTypa
noctpoeHuss SCADA — cucrteM. SCADA Kak OTKpbITast CUCTeMa.

[Moamuck 3aBeytolero Kapeapou

ITopnuce npenogasareis

T'PO3HEHCKUWI I'OCYJIAPCTBEHHBIN HEGTAHON TEXHUYECKN YHUBEPCUTET
NM.AKAJI. M.JI. MWTJIMOHIITUKOBA

NHCTUTYT SHEPT'ETUKW

JucuunmHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Hanpasnenue: 13.03.01 TeniosHepreTvka 1 TeIIOTeXHUKA
HaripaBneHHOCTB: «TerioBble 3/ieKTpUUYeCKre CTaHLIuU»

I'pyninia Cemectp

buner Ne 8
1. KombunupoBanusie ACP. TIpumep KOMOMHUPOBAHHOW CUCTEMBI PeryIMPOBaHUSI.

2. Buapl u3MepsieMbIX /iaB/ieHHi. MaHOMeTphI U UX K/lacCUbUKaLIS.



[Moamuck 3aBepytolero kKageapoi

ITopmnuce nperiogaBareris

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HEOTAHOW TEXHUYECKWUY YHUBEPCUTET
NMM.AKAJI. M.JI. MWIJIMOHININKOBA

NHCTUTYT SOHEPT'ETUKHN

JucounmHa " ABTOMaTU3aLus SHepreTuyeckux ycraHosok TOC u ASC "
Harpasnenue: 13.03.01 TeryiosHepreTrka U TeIjiOTeXHUKA
HamnpasneHHOCTh: «TerioBbie 3/1leKTpUUeCcKre CTaHLn»

['pynna Cemectp

Buner Ne 9

1. O6ugue cBegenust 0 SCADA — cuctemax. OcHoBHBbIe GpyHKIMH SCADA —cuctemM. ApXUTeKTypa
rioctpoennss SCADA — cucreM. SCADA Kak OTKpbITast CUCTeMa.

2. IIpeobpa3oBanus Jlariaca. [TepegaTouHblie QyHKIWH.

IMoamck 3aBepytoliero kKageapoi

ITopmnuce nperiogaBareris

TPO3HEHCKWI I'OCYJAPCTBEHHBIN HEOTAHOW TEXHUYECKU YHUBEPCUTET
NM.AKAJ. M.JJ. MWIJIMOHININKOBA

NHCTUTYT SHEPT'ETUKHW

HJucuurvHa " ABTOMaTU3aLMs SHepreTiuyeckux ycraHoBok TOC u ASC "
Hanpasnenue: 13.03.01 TerniosHepreTvka 1 TeIIOTeXHUKA
HarpaBneHHOCTB: «TerioBble 3/1eKTpUYeCKre CTaHLIMM»

I'pyrnina Cemectp

Buaer Ne 10

1. TexHuYecKre cpe/iCTBa MOACHUCTEM: MH(GOPMALIMOHHO -BbIUMC/IUTE/IEHOW aBTOMaTUUeCKOro U
JVICTAaHLIMOHHOTO YIIpaBJ/IeHus, aBTOMaTU4YeCKOr0 peryrpoBaHus, 3alUT U T.J,.

2. TIpumep KackajHOM cHCTeMbl CTabWIM3aLy TeMIlepaTyphl XKUJKOCTHU Ha BbIXO/le U3
TernI000MeHHHKa, ¥ KOTOPOU BCTIOMOTraTe/IbHbIM KOHTYpoM siBiisieTcsi ACP pacxozia rpetoriero rnapa.

IMoamnucek 3aBeytoIiero Kadepoi

HO,U;I'II/ICB rpemnojaBaTesis

TPO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NMM.AKAJ. M.A. MW TJIMOHITITKOBA

NHCTUTYT SQHEPT'ETUKWU

HucuunivHa " ABTOMaTH3alUs 3HepreTuyeckrux ycraHoBok TOC u ADC "
Harmpasnenue: 13.03.01 TeriosHepreTrka 1 TeIjioTeXHUKa



HamnpasneHHOCTh: «TerioBbie 3/1eKTpUUeCcKre CTaHLn»
['pynna Cemectp

Bbuner Ne 11
1. KombunupoBanHbie ACP. [TpuMep KOMOMHUPOBAHHOM CHCTEMBI PETy/IMPOBaHMUS.

2. AHanorossle ¥ LIM(pOBbIe peryupyrolliye YCTPOCTBa. 3aKOHbI pery1upoBaHUs.

[Moanuvck nperoaBaTterst [Moanuck 3aBefytolero Kadeapoi

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWUI YHUBEPCUTET
NMM.AKAJ. M. J1. MWIJIMOHNNTNKOBA

NHCTUTYT SQHEPT'ETUKH

JucuunivHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Harmpasnenue: 13.03.01 TeryiosHepreTyka U TerjioTeXHUKA
HaripaBnieHHOCTB: «TeryioBele 3/1eKTpryecKre CTaHLIuU»

I'pynina Cemectp

Bbuner Ne 12

1. cnonuurenbHble MexaHu3Mbl. Knaccrugukanms snektpuueckrux IM: (1 sneKTpomarHvTHele, 2
3/1eKTpo/iBUraTe/ibHble). IllaroBsle fBurareny. JJpurareny NOCTOSIHHOTO TOKAa. ACUHXPOHHBIE U

CHMHXPOHHbIE ABUT'dTEJIN.

2. HasHaueHMe ¥ XapaKTepUCTUKA MUKPOIIPOLIeCCOPHBIX perynsaTopoB. [T /] perynupoBanue. [IINM
peryivpoBaHue. [IpombliiieHHbIe peryasiTopbl.

IMoanuck npernoaBaTe/ist [Moamuck 3aBeytoIero Kapeapoun

T'PO3HEHCKUWI I'OCYJIAPCTBEHHBIN HE®GTAHON TEXHUYECKN YHUBEPCUTET
NM.AKAJI. M.JI. MWIJIMOHIITUKOBA

NHCTUTYT SHEPTETUKW

JuciunHa " ABTOMaTU3aLus SHepreTuyeckux ycraHoBok TOC u ASC "
Hanpasnenue: 13.03.01 TeniosHepreTvka v TeriOTeXHUKa
HaripaBneHHOCTB: «TerioBble 3/1eKTpUUYeCKe CTaHLIUM»

I'pynina Cemectp

Bbuner Ne 13

1. U3mepenue pacxopa. [lepBuunbie mpeobpa3oBaTen pacxosa. Pacxomomepsl iepeMeHHOT0
rieperiazia fiaBjeHus. Pacxosomepsl IOCTOSIHHOTIO Teperaza Jas/aeHus. TaxoMeTpuueckue

(TypOuHHBIE) pacXoZoMepBbl.

2. AnmmaparHasi cTpyktypa kKoHTposuiepa. [Ipombiiiernsie ITJTK. ITporpammHoe obecrieuenue ITJIK.
A3biku mporpammupoBanus [1JIK no cranaapty IEC 61131-3. XapakTepucTHKa KaHa/IOB
BBO/a/BbIBO/Ia. KOMMYyHMKaIIMIOHHBIE BO3MO>XHOCTU KOHTPOJIIEPOB.



[Moamucek 3aBeayroirero Kadeapoit

[Topmnvicek npernogasareis

T'PO3HEHCKWI I'OCYJAPCTBEHHBIN HEOTAHOW TEXHUYECKWUY YHUBEPCUTET
NMM.AKAJI. M.JI. MWIJIMOHININKOBA

NHCTUTYT SOHEPT'ETUKHN

JucounmHa " ABTOMaTU3aLus SHepreTuyeckux ycraHosok TOC u ASC "
Harpasnenue: 13.03.01 TeryiosHepreTrka U TeIjiOTeXHUKA
HamnpasneHHOCTh: «TerioBbie 3/1leKTpUUeCcKre CTaHLn»

['pynna Cemectp

Bbuner Ne 14

1. OcHOBHBIE MOZIeTN (CTaTMUeCKUe U AUHAMUUeCKre XapaKTePUCTHUKH).

2. N3mepenue pacxoza. [TepBuunbie mpeobpa3oBareny pacxoja. Pacxozomeps! mepeMeHHOT0
rieperiazia fiaBjieHus. Pacxosomepsl IOCTOSHHOIO Teperaza Jas/aeHus. TaxoMmeTpuueckue

(TypOuHHBIE) pacXoZOMepBbl.

IMoamucek 3aBeytoIiero Kadepoi

HO,LII'II/ICB rnpemnojaBaTe’is

TPO3HEHCKWI I'OCYJAPCTBEHHBIN HE®TAHOW TEXHUYECKWI YHUBEPCUTET
NMM.AKAJI. M.A. MW TJIMOHITITKOBA

NHCTUTYT SQHEPT'ETUKNU

HucuunivHa " ABTOMaTH3alUs SHepreTuyeckrux ycraHoBok TOC u ADC "
Harmpasnenue: 13.03.01 TeryiosHepreTrka 1 TeIjioTeXHUKa
HarpaBneHHOCTB: «TenyioBbie 3/IeKTPUUECKUE CTAHL[AN

I'pynna Cemectp

Buner Ne 15
1. OCHOBHBIE NPUHLMITBI yTIpaB/ieHUsi. CTPYKTYpPHbIE CXeMbl TIPUHLIUIIOB YIIPaB/IeHHS.

2. Perynupytoiye opraibl. KOHCTPYKIMM peryUpyroIUX OpraHoB UCTIOJTHUTETbHBIX YCTPOMCTB.
Opoccenupyroue v gosupyromue PO. PO MOTOKOB 3/1eKTPO3HEPryu.

[Moamnucek 3aBepytolero kadeapoi

ITopmnuce nperiogaBsarerist




