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Ot BbinyckatoLLen kacdenpbi: CmopoguH C.H.
3asegytowmin kadegpom

MeToanyeckun otgen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopMupoBaTb KOMMETEHLMM Oby4atoerocss B 061acTu OCHOB aBTOMAaTUYECKOro
ynpaBreHusl, HeoGXoaUMBIX ANsl UCCIefoBaHNsl U NPOEKTUPOBAHUS CUCTEM W CPeACTB aBTOMAaTU3aLMU W yrpaBreHus
TEXHOMOrMYECKMMU NPoLIecCaMu B TENMOIHEPTETUKE, TEMNOTEXHWKE U TEMMOTEXHONOMMN.

1.2 3agaum AMCUMNNAWHDI:

OCHOBHbIMM 3aa4aMy AUCLUNINHLI ABNSETCA OPMUPOBaHNE Y CTYAEHTOB NPaKTUYECKUX HABLIKOB aHanuaa u
CUHTE3a CUCTEM aBTOMATUYECKOrO YrpaBrieHus.

1.3 Tpe6oBaHuA k npeaBapuTeNnbHON NOAroTOBKe 0Gy4atoLlerocs:

MpenBapuTenbHas NOAroToBKa npeanonaraeT co3gaHne 0CHOBbI AN hOPMUPOBaHUS KOMMNETEHLUMI, YKasaHHbIX
B M. 2, MPW U3YYEHUN OUCLMMITUH:

MaTtemaTnyeckoe MogenupoBaHue pabounx NpoLLEeCcCcoB B TEMNMOIHEPreTUHECKMX YCTaHOBKaxX

SHeproc6eperalou.w|e TEXHO10rmn npun npon3BoacTee GﬂeKTpMLIeCKOVI W TennoBow QHEepPrnn
I'InaHleOBane SKCNnepumMeHTallbHbIX uccrnegoBaHum U ctaTucTudeckas o6pa60TKa OaHHbIX

2 KOMNETEHUMN OBYYAIOWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUUMNNHDbI

MKn-3.2: Cnoco6eH chopmynupoBaTth 3agaHusi Ha pa3paboTKy pelleHU, CBA3aHHbIX C MoAepHU3auuen
obopyaoBaHusA, COBEpPLUEHCTBOBAHMIO TEXHONOIMYECKUX CXEM TEMNJIOBOM U 3NIeKTPUYECKOM IHEPruMm,
NoBbIWEeHNEM 3KOoJormyeckon 6e3onacHoCcTn
3HaTb: aHanNUTUYECKNE U YUCIIEHHbIE METOAbl MpU pa3paboTke MaTeMaTMYECKMX MOAENEeN CUCTEM aBTOMAaTU4ECKOro

ynpaBfieHns, MeTobl X aHanus3a u crHTesa

YMeTb: BbiIOMpaTh CTPYKTYPY CUCTEMbI aBTOMATMYECKOro yNpaBreHnsa U paccunTbiBaTbh ee 3rieMeHTbl, obecneunsaroLmne
BbINOJNIHEHME TPEBOBAHWI K KAYECTBY YNpaBfieHNs KOHKPETHLIMU 06 bEKTaMK aBTOMAaTHU3aLUN

BnapgeTb: MeToAaMu CTaHAAPTHBLIX UCTIbITAHUI CUCTEM aBTOMaTUYECKOrO YrpaBneHns

MKn-4.2: F'oToB kK 06ecneyeHuto 6ecnepeborHoOn paboThl, NPaBUNLHOMN IKCMNJlyaTauunu, PEMOHTY U
MoaepHu3auum o6opyaoBaHNA NpU NPOM3BOACTBE TENJIOBOMN U 3N1IEKTPUYECKON 3HEprum

3HaTb: MeToabl MPOBEAEHMSA ONArHOCTMKN CUCTEM YrNpaBeHus
YMeTb: NPOBOAMTL aHaNU3 CUCTEM YNPaBMNEHUst TEXHONOMMYECKMMU NpoLieccamMm
Bnapetb: TexHudeckumm cpeactesamm ACYTI




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HanmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

KoHTakTHas

paboTa

Jlek.
(vachbl)

Mp.
(4achbl)

CP
(vachbl)

MHHoBaLU.

copmbl
3aHATUN

dopma
TeKyLLero
KOHTpOns

Pasgen 1. MaTtemaTtunyeckoe onucaHue
00BEKTOB ynpaBreHus

Tema 1. OCHOBHble XapaKTEpPUCTUKU U
CBOWICTBa OOBEKTOB perynupoBaHus
OCHOBHbIE NOHATUA 1 onpedeneHns Teopun
aBTOMaTU4ecKoro yrpaBreHusl.
TepmuHonorus n CTaHdapTbl.
Xapaktepuctuku cuctem. Knaccudpumkauuns
CMCTEM ynpaBrieHns

Tema 2. MeTtoaobl MareMaTU4eCKOro
onncaHus OO bEKTOB perynmpoBaHuns
O6wan xapakTepucTika pasnmyHbIX BUAOB
MaTeMaTU4ecKkoro onucaHus
aBTOMaTUYECKUX CUCTEM. Bugpl
MaTEMaTUYECKOro OnucaHnsi HenpepbIBHbIX
CUCTEM.

Tema 3. NccnepoBaHve (PyHKUMOHANBHLIX
3NeMeHTOB CAY. WccnepoBaHue
JOWUHaMUYECKNX CBOWCTB TUMOBbLIX 3BEHLEB.
WcTopus NnosIBNeHus " pasBuTUS
aBToOMaTu4ecknx cuctem. Matematuyeckue
Mogenu wu npeobpasoBaHne Jlannaca B
3agavax Teopuu ynpasreHus.

Pasgen 2. lMpombiLuneHHble perynsTopsbl

Tema 4. ®yHKUMOHaNbHas cxema
aBTOMaTU4ecKoro perynsaropa

Tunosas pyHKUMOHaNbLHasa cxema cucTeMmbl
aBTOMaTN4ECKOro ynpasneHus.
MocneposatenbHoe, napannefnbHoe W
KOMBWHMPOBAHHOE COEAVMHEHUS TUMOBbIX
ANHAMUYECKNX 3BEHbLEB. MoHsTne
obpaTHom CBA3MN. MpaBuna
npeobpasoBaHWsa CTPYKTYPHbLIX CXEM

Tema 5. Knaccudmkaumsa perynatopos
Buabl KoppeKuuu. KoppekTtupytowme
3BEHbS nocneaoBaTenbHOro Tvna.
KoppekTupytlowme 3BeHbS MNapannenbHoro
Tvna. Cnocobbl yBenuYeHust 3anacoB
YCTOWYMBOCTHU cuctem ynpaBneHus.
MoHaTue TWUMNOBOro anroputma
ynpaBneHus. Knaccudmkaumss  TMNoBbIX
anropMTMOB yNpaBneHust

Tema 6. [lpaBuna npeobpasoBaHus
CTPYKTYPHbIX CXeM. CTpykTypHOE
npeacTaBneHMe  CUCTeM  yrpaBrieHus.
WccnegoBaHne  TMNOBbIX — anropuTMOB
yrpaBneHuns.

nn

Pasgen 3. PacuyeT HacTpoek perynstopoB B
NMHENHbIX HEMPEePbIBHbIX CUCTEMAaX

Tema 7. Beibop anroputma ynpasnexus. -
perynatop. MNMA-perynatop. MAO-perynaTtop.
n perynsitop. MNA-perynaTop.
YnpouweHHble dopmynbl  Ans  pacyeTta
HacTpoek perynsatopoB. Metoabl pacueTa
HaCTPOEK perynsTopoB




Tema 8. PacuyeT HacTpoek LMPPOBbIX

perynaTopos

O6wume cBepeHusi 0 LMGPOBLIX CUCTEMAX.
OuckpeTHble anropuTmbl yrnpaBreHus u

AVCKpeTHas!

AHanoro-umdgposble npeobpasoBarenu.
Lindbpo-aHanorosble npeobpasoBatenu.
CuHTes cnctem ynpasnenus ¢ LIBM

KOppeKLuusl.

Tema 9. YnpouwleHHble dopMynbl  Ans
HacTpoek perynsaTopos.
YacToTHble MeToAdbl pacyeTa HacTpoek
perynstopoB. MeToabl pacyeTa HacTpoek

pacuyeta

LUMpOoBbLIX

AHanoro-uugposble npeobpasoBartenu.
Lndbpo-aHanorosble npeobpasoBarenu.
O6wume ceegeHnss 0 LMAPOBLIX CUCTEMAX.

perynsaTopos.

Paspgen

4. ABTOMaTM3aLUSA
TEXHOIOTMYECKNX
TEnnosHepreTuke, TENNoOTEXHUKE "

npoLeccos B

Tema 10.

MpumeHeHune
HasHaueHue,

3apybexHble

Poccuinckne SCADA-cucTembl

PerynupoBaHne  OCHOBHbIX
napameTpoB TEXHONOMMYECKMX NPOLEeCccoB
naketoB SCADA-cucrtem.
uenn u 3agaun SCADA-
cuctem. Ob6nactm npumeHeHus SCADA-
cucteMm. Knaccudmkauma SCADA-cuctem.

SCADA-cucTeMbI.

Tema 11. TunoBble cxemMbl aBTOMaTM3aLMN
TEXHOJTOrMYECKMX NPOLLECCOB
Cnepsuime  cucteMbl  aBTOMAaTUYECKOro

ynpasneHu4.

rmopoMexaHn4eckmnx NnpoLEecCcoB. 3 3
ABTOMaTM3aLUSA
ABTOMaTM3aLUSA
npoueccoB. ABTOMaTU3aUNSA pPeaKTOPHbIX

npoLeccos.

ABTOMaTM3aALUMSA

TEeNnnoBbLIX  MPOLECCOB.
MacCOOOMEHHbIX

Tema 12. PacdeT cucTeMbl ynpasfieHus
TennoobMeHHbIX
npumeHeHns SCADA-cuctem. lNMpumeHeHne
naketoB SCADA-cucrem.

annapatoB. O6nactu 3 475

UTtoro B cemecTpe (Ha kypce ans 3A0) 17 17 37,75

KoHcynbTaumm 1 npoMexyToyHas

atTecTtauus (3aver) 0.25

Bcero koHTakTHas pa6bota u CP no

34,25 37,75
OVUCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OHA OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIMKU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pesynbTaToB 0bydeHus
KoMneTeHuun cpeacTea
1. Pa3bupaeTca B OCHOBHbIX hopMax M CTPYKTYpHbIX cxemax CAY,
NMOHMMaeT OCHOBHble anropuTMbl YMpaBneHUs TEXHONOrM4YecKuMm
npoueccamu.
Bonpochl YCTHOro
2. CnocobeH BbIGUpaTb CTPYKTYpy CWUCTEMbI aBTOMaTU4EeCKOro
cobecefoBaHus
MKn-3.2 yrnpaBsneHns u Tun perynatopa Ans 9dEKTUBHOrO ynpasreHus

TEXHOMOrMYeCKMI NPoLIeccamu.

3. [OemoHcTpupyeT BRageHuMe MeTodaMu pacyeTa HacTpoek
PEerynsTopoB, OQOPMIEHNs OOKYMeHTauuu Ha paspabaTtbiBaeMble
CAY

MpaKTMKO-OPUEHTUPOBAHHbIE
3apaHns




MKn-4.2

1. lEMOHCTPUPYET 3HAHWNE aHANUTUYECKUX N YUCTIEHHBLIX METOAOB MpU
pa3paboTke matemaTtudeckmx mogenen CAY, a Takke 3HaHMe METOAOB
npoBeaeHnst AMarHOCTUKM CUCTEM YNpaBIEHNs.

2. CnocobeH BbIbnpaTb cTpykTypy CAY 1 paccunTbiBaTh €€ 3NeMEHThI,
NpoBOOUTL  aHamM3  CUCTEM  YMNpaBfeHUs  TEXHOJOMMYECKUMMU
npoueccamu.

3. Bnageetr wmeTogamMu  CTaHAAPTHbIX  WCMbITAHWA  CUCTEM
aBTOMATUYECKOrO yrnpaBIieHus

Bonpochl YCTHOro
cobecefoBaHus
MpakTnko-opMeHTUPOBaHHbIE
3apaHua

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Lkana oueHuBaHus

Kputepun oLeHMBaHUA chopMMpPOBaHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHue MncbmeHHas paboTa

3ayTeHo

O6yualolmiica MokasbiBaeT OOCTaTOYHbIN
YPOBEHb 3HAHWU OCHOBHBLIX 33KOHOB U
KpUTEpPMEB, OPUEHTUPYETCA B OCHOBHBIX
MOHATUAX W  OMNpedeneHusix;  YCBOMN
OCHOBHYI0 nuTeparypy; aonyckaet
He3HauuTernbHbIe MOrpeLLIHOCTH npu
oTBeTax Ha BOMpockl NpenoaasaTens

He 3auTeHo OCHOBHbIX TMOHATUAX W onpegeneHnax;

OOyuvarowmiics He uMeeT [OCTaTOYHOro
YPOBHS1 3HAHWS AUCUMMNIMHBI;, HE MOXET
cchopMynMpoBaTh OCHOBHbIE 3aKOHbl U
KpUTEPUN;  MAIOXO  OPUEHTMPYeTCs B

MMOX0 3HAaKOM C OCHOBHOWM nMTepaTypoPl;
ponyckaet npu oTBeTe CylwleCTBEeHHblIe
OLIMOBKM 1N HE MOXET YCTPaHUTb UX Oaxe
noA pykoBOoACTBOM npenogaBaTtena

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEO6GX0ANMbIEe ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB
Cemectp 3
1 ABTOMaTU3aLMA MacCoOBMEHHbIX NPOLECCOB.
2 ABTOMaTU3aLMs TENMOBLIX NPOLLECCOB.
3 ABTOMaTU3aULMs rMOPOMEXaHUYECKMX NPOLLECCOB.
4 Cnepgswme cucteMbl aBTOMaTU4ECKOro ynpaBneHus.
5 TrvnoBble CXeMbl aBTOMaTU3aLMN TEXHONOrMYECKNX MPOLLECCOB.
6 Knaccudukauma SCADA-cuctem.
7 O6nactn npumeHeHnss SCADA-cUCTEM.
8 HasHaueHune, uenu n 3agayun SCADA-cucTem.
9 Mpumenenune naketoB SCADA-cuctem.
10 PerynupoBaHue OCHOBHbIX NapaMeTpoB TEXHONIOMMYECKNX NPOLECCOB.
11 CuvHTes cuctem ynpasneHus ¢ LIBM.
12 Lincbpo-aHanorosble npeobpasosartenu.
13 AHanoro-undgpoBsie npeobpasoBaTenu.
14 OnckpeTHble anropuTMbl YNpaBneHus U AUCKPETHas KOpPeKUns.
15 O6Lwume ceefeHns 0 LMGPOBbLIX CUCTEMAX.
16 MA-perynatop.
17 MAN-perynsTop.
18 U-perynartop.
19 M-perynartop.
20 Bbibop anroputma ynpasneHus.
21 [MoHATME TMNOBOro anropuTMa ynpasneHus.
22 Knaccudurkaumsi TMNOoBbIX anropuTMOB YNpasrieHus.
23 Cnocobbl yBenuyeHus 3anacoB yCTONYMBOCTU CUCTEM yNpaBreHus.
24 KoppekTtupyioLime 3BeHbs napannenbHoro Tuna.
25 KoppekTtupytoLiue 3BeHbs nocnegoBaTenbHOro tuna.
26 Buabl koppekuun.




27 MocneposaTenbHoe, napannenbHoe u KOM6VIHVIpOBaHHO€ coeanHeHnda TMNoBbiIX AMHaAMUYECKUX 3BEHLEB.

28 MoHsiTMe o6paTHOW CBA3M.

29  |MpaBuna npeoGpa3oBaHUs CTPYKTYPHBLIX CXEM.

30 OcHoBHble cnocobbl coeaMHEHNST 3BEHLEB.

31 |dopcupyrouiee 3seHo.

32 OuddepeHumpyoLime 3BeHbA.

33 KonebaTtenbHoe 3BeHO.

34  |iHepunoHHOE 3BE€HO NepBOro Nopsaxa.

35 [JuHaMmnyeckmne cBOMCTBA 3BEHLEB CUCTEM ynpasrneHua.

36 Knaccudukaumsa CAY.

37 Tunosas cdyHKunoHanbHas cxema CY.

38 MpuHUMNBI ynpaBneHus.

39 OCHOBHbIE NOHATMA U onpeneneHnda.

40  |WcTopus pa3euTUA TEOPUN yNpaBeHus.

5.2.2 TunoBble TeCTOBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPNEHTUPOBAHHbIE 3afaHusA(3agaun,keincel) HaxoaaTces B [NpunoxeHun k gaHHon P,

5.3 MeToanyeckue maTepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUI, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoM aTrecTauum 1 nopsaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaroLwmnxcs»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas X MucbmeHHas KomnbloTepHOE TECTMPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe
Bpems Ha nogroTtosky oTBeTa - 45 MUHYT.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNMIIUHDbI
6.1 YyebHas nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

Cxuptnagse A. [.,|AeBTomatmsaums CapaTos: BV30BCKOE http://www.iprbooksh
denoToB A. B.,|TexHonornyecknx npoueccos P - BY 2015 op.ru/37830.html
XomyeHko B. T M NPON3BOACTB 0bpasosakme
LWapanos A. U.,|OcHoBbI cepTudurkauum, Jlnneuk: Jluneuknin http://www.iprbooksh
KopwukoB B. [.,|ctangapTusauun " rocyaapCTBEHHbIN 2013 op.ru/55123.html
EpmakoB O. H.,|ynpaBneHus Ka4yecTBOM TEXHUYECKNI
lN'y6apes B. A. npoayKumm yHuBepcuteT, 35C ACB
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
MapTbiHeHko T'. H.,|OcHoBbl aBTOMaTtu3aunn| BopoHex: BopoHexckuii http://www.iprbooksh
MNcaHoBa A. B.,|TennoBbix npoueccoB rocyapCTBEHHbIN op.ru/55053.html
JlykesiHeHko B. W. apXUTEKTYPHO- 2015
CTPOUTENbHbLIN
yHuBepcuteT, 96C ACB

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1. OnekTpoHHasa 6ubnuoteka CI6 MNYMNTHO [OnekTpoHHbIn pecypc] URL:- http://www.iprbookshop.ru.

6.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsseMoro nporpaMmmMHoro oéecneveHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OocyLleCTBIIEeHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyauTopus OcHalueHne

MynbTumeauiiHoe obopyaoBaHue, crneumanusnposaHHas mebens, Jocka
NekumoHHas ayauTopus

MyrnbTUMeauiiHoe 0GopyAoBaHME, KOMMbIOTEPHAS TEXHWKA C BO3MOXHOCTBIO MOAKIIOYEHUS K
KomnbloTepHbIn knacc [cetm  «MHTepHeT» U obecrneyeHMeM [OCTyna B SMIEKTPOHHYH  MHGOPMAaLMOHHO-
obpa3zoBaTesnbHyto cpeny




MpunoxeHune

MpunoxeHue

pabouyeii Nporpammbl AUCLMMNNNHGI

MpuHUMnbl 3hPEKTMBHOIO yrNpaBaeHUs TEXHONOIMYECKMMU NPoLLeccamMu B TENIOSHEPIETUKE
HauMeHogaHue AUCUUMIUHbI

no HanpasneHunto nogrotoBkn 13.04.01 TennosHepreTvka n TENJIOTEXHNKA
HanmeHoBaHwue Ol (npodmns): TexHonornsa Npou3BoACTBA SMEKTPUYECKOWN U TENIOBOW SHEPTUN

5.2.3 TnoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3aAaHusA (3agaym, Kencbl)

Ne n/n | YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbIX 3agaHni (3agay, KencoB)
Cemectp 1
[MpeobpasoBaTb CTPYKTYPHYHO CXEMY
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