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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: ChopMupoBaTb KOMMETEHUMN obyyatoLlerocsi B 06nact 0CHOB aBTOMaTWKU U CUCTEM

ynpaBreHns XMMNKO-TEXHOMOMMYECKMMM NpoLeccamu.
1.2 3agaum gcuUNIUNHbLI:

MokasaTb obyvarowmmcs, YTO ynpasneHne CoOBpeMEHHbLIM MPON3BOACTBOM CTaHOBUTCH 3(PEKTUBHBIM TOMBKO
Ha OCHOBE €ero LUMPOKON aBToOMaTn3auumn ¢ NpUMeHeHMeM MUKPONPOLIECCOPHOM TEXHUKN:

-03HAaKOMUTb C OCHOBHbIMWM MeTOO4aMW W CPeACcTBaMu KOHTPOns 06opydoBaHMSA B XMMUKO-TEXHONOMMYECKNX
npoueccax;

= M3y4nTb 0COBEHHOCTN KOHTPONS paboymx napameTpoB ob6opyaoBaHUS;

= M3y4nTb NPNOOPLI AN KOHTPONS paboumx NnapameTpoB 0b6opyaoBaHUN

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe 0Oy4aloLwerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (POPMUMPOBaHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

OneKTpoTEXHUKA M NPOMBbILLNEHHAs! 3NIEKTPOHMKA

dusnka
Xummyeckas TEXHONOrMsi OpraHMYEecKUX U HEOPraHMYeCcKnX BELLECTB

2 KOMNETEHUWN OBYYAIOLLIErOCA, POPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCUUIMIIUHDbI

OlK-4: CnocobeH ob6ecneuynBaTb NpoBeAeHUE TEXHONIONMYECKOro npouecca, UCnosfib3oBaTb TeEXHUYECKNe
cpeAcTBa Ansi KOHTPOA NapamMeTPoOB TEXHONOMMYeCKOro npouecca, CBOMCTB Cbipbsi U TOTOBOW NPOAYKLMM,
OCYLLECTBNATbL U3MEHEeHUe NapamMeTPOB TEXHOSIOrMYECKOro npoLlecca npy MsMeHeHMn CBOMCTB CbIpbsi

3HaTb: OCHOBHblE MOHATUSA Teopun ynpaslieHUA TeXHONorm4eCckuMn npoueccamuy; ctatudeckne un guHamunyeckune
XapaKTepucTukn 00BHEKTOB U 3BEHLEB ynpaslieHuA; OCHOBHble BUObl CUCTEM aBTOMAaTU4YECKOro perynmpoBaHnAa U 3akKOHbI
ynpaslieHuna, TUunoBble CUCTEMbl aBTOMATU4eCKOro ynpasrieHna B XUMUYECKON NPOMBbILLNIEHHOCTN; MeToAdbl U cpeacTBa
ANarHOCTUKUN N KOHTPOJ1A OCHOBHbLIX TEXHOJIOTMYECKUX NapameTpoB.

YMeTb: ncnonb3oBaTb OCHOBHbIE NPUHUUMNBI NOCTPOEHUA aBTOMaTuU3NpPOBaHHbIX CUCTEM ynpaBlieHUA TeEXHONOrM4YeCKnMn
npowueccamu

Bnapgetb: HaBbikamu Bbl60pa ANIeMeHTOB U CXeM, npasunamMmm M ctaHgapTamMu paspa60TK|/| CxXemM aBTomMmaTtusauunm
TEeXHONorm4eckmnx npoueccos.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

KoHTakTHas paGoTa

cP MHHoOBaLUl. dopma

Nek. Mp. Nab. (yachi) (boprl TeKyLLero
(4achbt) | (vacnl) | (4achbt) 3aHATMM | KOHTpONSA

HanmeHoBaHWe 1 cogepxaHve pasferos,
TeMm ¥ y4eBHbIX 3aHATUI

Cemectp
(kypc ans
3A0)

Paspen 1. OcHoOBHble NoHATUA
aBTOMaTU3aLUUN  XUMUKO-TEXHOMOTrMYECKNX
npoLieccos

Tema 1. ®aktopbl, onpegenswoLline
3hPEKTUBHOCTb aBTOMaTU3aL MK

Tema 2. CpeactBa aBTOMaTu3auum Ha PrP
OCHOBHBbIX 3Tanax pa3paboTKu TeXHOMormm
n obopygoBaHus. 2 5 8 nn
MpakTnyeckoe 3aHsATME - BbIOOP cpeacTs
aBToMaTusauunu.

Tema 3. [ocygapcTBeHHast cuctema
nprMbopoB.

Pasgen 2. 3nemeHTbl NPOMbILINIEHHOMN
aBTOMaTUKN U UX NPpUMeHeHne B cuctemax| 9
yrpaeneHus TEXHONOrNM4YEeCKUMM
npoweccamm

Tema 4. Pene, komaHgoannapaTbl. 1 4

Tema 5. Perynstopbl. WcnonHutenbHble
MeXaHU3MBbI.

MpakTuyeckoe 3aHAaTHe - BbIBOp n
perynsaTopos. 2 4 6 8 nn
JlabopaTopHasi pabota - uccregoBaHue
perynsitopa HenpepbiBHOrO AEeNCTBUS W
NCMNOMHUTENbHbIX MEXaHU3MOB.

Tema 6. [lporpaMMmHblEe  yCTpoWCTBa.
JlabopaTopHasi pabota - uccrnegoBaHue 1 2 4
NPOrpamMMHbIX YCTPONCTB.




Paspen 3. Ctatnyeckue n anHamuyeckue
XapaKTepUCTMKM OOBLEKTOB UM CUCTEM
ynpaBneHus. TeopeTunyeckoe
nccnegoBaHMe CUCTEM.

Tema 7. TloHaTMs  ynpaBneHus WU
perynupoBaHus. [lepexodHble Npouecchl.
YCTOM4YMBOCTb CUCTEM pPEryNIMpOBaHMS.
MpakTnyeckoe 3aHATHE - oueHKa
nepexogHbiX MNPOLIECCOB U YCTOMYMBOCTHU
CUCTEMBI.

10 M pre.n

Tema 8. OcHoBHbIE 3aKOHbI
perynmpoBaHus. PenenHoe
perynMpoBaHue.

NabopatopHas pabota - wuccnegoBaHve
OBYXMO3ULMOHHOIO perynsitopa.

Paspgen 4. KoHTponb OCHOBHbIX
TEXHONOrMYEeCKNX NapaMeTpoB

Tema 9. KoHTponb TemnepaTypbl.
MpakTnyeckoe 3aHATME -  cpeacTea
KOHTpOMsi TeMnepaTypbl.

JlabopatopHaa paboTa - wccnegoBaHue
aBTOMaTU4ECKOro NOTEHLMOMETPA.

Tema 10. KoHTponb faBneHusi, YpoOBHSA
pacxoga.

NabopatopHas pabota - wnccnegoBaHue
nHavkaTopa ypoBHs UNY-2.

Tema 11. KoHTponb BIIAXXHOCTH,
KOHLIEHTpaLuuKn, CKOPOCTH.

Tema 12. BTopuyHble npmodopsl.
NameputenbHble  cxembl.  [lorpewHocTtu
N3MepeHni.

JlabopatopHass paboTa - wuccnegoBaHue
BTOpWYHOro npubopa.

WUtoro B cemectpe (Ha kypce anga 3A0)

17 17 17

66

KoHcynbTaumm n npoMexyToyHas
aTTecTauuns (Ok3amMeH)

2,5

24,5

Bcero koHTakTHas pa6orta n CP no
AucuunnvHe

53,5

90,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTrpoBaHue y4ebHbIM NaHoM He NPeayCMOTPEHO
5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHme nokasartenen, KpUTEPMEB U CUCTEMbI OLlEHUBaHUA pe3yrnbTaToB 06y4yeHuUs

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTtenu oueHnBaHNs pesynbTaToB 00y4eHus
KOMMEeTEeHUUN cpeacTea

Wanaraet dakTopsbl, onpeaensoLine 3(hPEKTMBHOCTb

aBTOMaTM3auum:

CpeAcTBa aBTOMaTM3aUMM Ha OCHOBHbIX 3Tanax paspaboTku
o Bonpockl ans YCTHOIo

TexXHonormn n obopyaoBaHus, rocyaapCTBEHHYH CMCTEMY NMPUBOPOB.

cobecenoBaHus.
OriK-4 TecTupoBaHue

npOBOJJ,I/IT aHanma 31eMeHTOoB I'IpOMbILIJﬂGHHOVI aBTOMatukn mn ux
npuMmeHeHne B cUCTeEMax YynpaelieHUA, OaeT OUEeHKY nepexoHblX
npoueccos yCTOIZ‘-IMBOCTM CUCTEMBbI.

Oenaet Bbl60p MeTogoB U CpencTs KOHTPOJ1IA  OCHOBHbIX
TEXHOJI0r'M4yeCcKmnx napameTpoB.

MpaKkTKO-OpUEeHTMPOBaHHbIE
3ajaHus.

5.1.2 Cuctema un KpMTepuM oLleHMBaHUA

LLikana oueHuBaHna

Kputepumn oueHnBaHna chopMMpOBaHHOCTM KOMNETEHLIMI

YcTHoe cobecenoBaHue | MucbMeHHas paboTa




MonHbIN, McYepnbiBaOWNA OTBET, ABHO
OEMOHCTPUPYIOLLMIA rnybokoe
5 (OTNWYHO) NnoHUMaHve npegmMeTa U LUMPOKYHO
apyauumto B oueHuBaemon obnactwu.
KpuTudeckuin, opurMHanbHbI noaxon K

OTBeT MOMHbIN, OCHOBaHHbIN Ha

npopaboTke BCEX obs3aTenbHbIX
4 (xopoLuo) WMCTOYHUKOB WHopmaumun. [Moaxoa K
mMaTepuany OTBETCTBEHHbIN, HO

CTaHOapTHbIN.

OTBeT BOCMPOU3BOAUT B  OCHOBHOM
TONbKO TNEKUMOHHble MaTepuansbl, 6e3
CaMOCTOSITENbHOM paboThbl c
pekoMeHA0BaHHON nutepaTypomn.
3 (yooBneTtBopuTenbHo) | [leMOHCTpMpyeT NOHUMaHWe npegmeTa B
uenom, 6e3 yrnybneHua B pgertanu.
MpucyTCTBYIOT CyLEeCTBEHHblE OLUMBKM
unn npobenbl B 3HaHUSIX MO HEKOTOPbIM
Temam.

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
noMmolM  3k3ameHatopa. HesHaHue
2 (HeyaoBMETBOPUTENBHO) | 3HAYMTENBHON  4acTM  NPUHLMNMANbHO
BaXXHbIX 3MNEeMEHTOB  OUCLUMIMHBI.
MHorouncneHHble rpybble owmnbkm.

5.2 TunoBble KOHTPONbHbIE 3a4aHUs MU UHble MaTepuanbl, Heo6xoAUMbIE ANsi OLeHKWU 3HaHUWA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB

Cemectp 9

dakTopsbl, onpegensatowmne 3¢hdEeKTMBHOCTL aBTOMaTU3aLNK

Pene, komangoannaparbl.

MoHATNS ynpaeneHus u perynuposaHus. NepexogHble Npouecchl. YCTONYMBOCTb CUCTEM PEryrnnpoBaHus.

KOHTpOJ'Ib OCHOBHbIX TEXHOJIOTMYEeCKUX NapamMeTpoB: KOHTPOIb TeMnepaTypbl.

CpeacTea aBTOMaTM3aLMM Ha OCHOBHBIX 3Tanax paspaboTku TEXHOMOTMI 1 0GopyAoBaHMS.

ocypapcTBeHHas cuctema npmbopos.

Pery]’lﬂTOpbl. McnonHuTenbHble MEXaHU3MBI.

MporpammHble yCTponcTBa.

Olo|N|jo|jO|d_|wW]I DN |-

OcCHOBHbIe 3aKOHbI perynupoBaHusi. PeneiiHoe perynupoBaHue.

=
o

KOHTpOJ'Ib OCHOBHbIX TEXHOJIOIMNMYECKUX NapaMeTpoB: KOHTPOJ1b AaBl1IEHUA, YPOBHA N pacxoa.

=
[N

KOHTpOJ'Ib OCHOBHbIX TEXHOJTOTMYEeCKUX NapamMeTpoB- KOHTPOJ1b BIIaXXHOCTU, KOHUEHTpauunn, CKOpoCTH.

12 BTopuuHble npubopbl. M3ameputenbHble cxembl. [MOrpeLHoCTn N3MepeHuii.

5.2.2 TunoBble TeCTOBbIE 3a4aHuns



1 CpaBHUTb NOHATUSA «ABTOMaTUYECKOE yrpaBreHne» N « ABTOMaTUYECKOE perynnmpoBaHmey.
a) NaeHTuuHbl

©0) MNepBoe wunpe

B) BTopoe wwnpe

2 MNpoekTnpoBaHne obbekTa, 3TO...

a) co3gaHne obbekTa

©) onncaHne obbekTa

B) NOArOTOBKA AOKYMEHTaLUN ANs ero peanu3aumm

3 TexHonornyeckas NoAroToBka NpoM3BOACTBA, 3T0...
a) paspaboTka OKyMeHTauum

©) nprcnocobneHmne K LIEXOBbIM YCIOBUSAM

B) OLlEHKa LieXOBbIX YCITOBUM

4 Pene npegHasHayeHbl Ans. ..

a) KOHTPOJISI TEXHOITOMMYECKUX NapaMeTpoB

©0) perynupoBaHusi TEXHONOMMYECKUX NapaMeTpoB
B) KOMMYyTaUUK Lienen ynpasreHus

5 PerynaTtop — 370 YCTPOWCTBO A114. ..

a) BO3OeNCcTBUS Ha AaTymk

©) BO30eNCTBUS HA UCNONHUTENBHbBIA MEXaHWU3M
B) BO34ENCTBUSA Ha 0O BbEKT

6 KomangoannapaTtbl (hopMUpYHOT ynpaBnsowme BO3eNCTang ...
a) Npon3BOMbHO

©0) B cbyHKUMM BpeMEHN

B) B (DYHKLMKN BPEMEHUN UNN COCTOSHWNS 06beKTa

7 Llenbto perynupoBaHusi TEXHOMOMMYECKUX NapamMeTpoB sIBMSETCS . ..
a) ctabunusauns napameTpos

6) curHanusaumsa o 3Ha4eHUn napaMeTpoB

B ) CNeXeHne 3a U3MeHeHNeM NapameTpoB

8 [1Byxno3numnoHHoe perynuposaHune npegnonaraer ...
a) ABa 3HaYeHWs perynupytoLero Bo3gencTens

0) ABa 3HaAYEHUsI perynnupyemon BeNUYMHsbI

B) oba 3Tu BapuaHTta

9 3aKoH perynupoBaHusi — 3TO ypaBHEHUE, CBA3bIBAIOLLEE...

a) perynvpytoLiee BO34ENCTBUE C PErYIMPYEMON BENUYNHON
6) perynupytoliee BO3eNCTBME C CUTHANIOM paccornacoBaHus
B) perynupyoLiee BO3AENCTBME C. TEKYLLMM BPEMEHEM

10 KoHTponb TeMnepaTypbl obecneymBaeTcs...
a) AaTynKkom

©) BTOpUYHBIM NpnBopom

B ) 4aTYMKOM U BTOPWUYHbLIM NpUBopoM

11 ABTOMaTUYECKNIA NOTEHLMOMETP Kak BTOPUYHbLIA Npnbop paboTaeT C...
a) TepMope3ncTopoM

©) Tepmonapon

B) PTYTHbIM TEPMOMETPOM

12 MocTtoBasi usMepuTenbHas cxema UCMonb3yer ...

a) ABa pesncropa

©) Tpu peauctopa

B) YeTblpe pe3ncTopa
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1 MpennoxnTb CXemMy CUCTEMbI PerynupoBaHus TemnepaTypbl.

2 MNpoaHanuanpoBaTb NPOLECC PerynMpoBaHnsi Mo OCHOBHBIM NMOKa3aTensamM KayecTBa.

3 NpeanoxuTb cxeMy penenHoro perynnpoBaHns YPOBHS XUAKOCTY.

5 Tpennoxutb CXeMy KOHTPONSA [AaBfieHUs CXKaToro BO3dyxa C uMcnonb3oBaHveM AuddepeHumansHon
N3MepUTENBHOW CXEMbI.

6 BbibpaTb M3amepuTenbHbI NpUBop HEOBXOAMMOrO Kracca TOYHOCTM NPWY U3BECTHOM AMana3oHe U3MEPEHUIA U
[O0MyCTMMON abConOTHON MOrPELLHOCTH.

7 MpednoXuTb CXeMy KOHTPOSS BNAXHOCTU Npsbku B 606mMHax nocne CyLuku.



5.3 MeToanuyeckue matepuanbl, onpepgensiolimMe npoueaypbl oLeHMBaHUA 3HaHUWA, YMEeHUI, BnaAeHU (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO foKalnbHbIM HOpMaTMBHbIM aktom CM6IMYMNTaO
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaroLmxcay
5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUMNInHe

YcTHas + lNucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo AUCLUUNnHe

He ponyckaeTcs ncnonb3oBaHue nekumn n Apyrmx MHPOPMaLMOHHbIX MaTeprarnos.
Bpems Ha nogroToBky otBeTa He 6onee 40 MUHYT.

6. YYHEBHO-METOAQUYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE AUCLUNMIUHDbI
6.1 YyebHasa nutepatypa

ABTOp 3arnasue | MN3gaTtenbLcTBo | [oa nspaHusa | Ccbinka

6.1.1 OcHoBHas y4yeGHas nuTepaTypa

Wypbirmn O.A. Cuctemsl ynpasneHus . http://publish.sutd.ru/
XUMUKO-TEXHOITOrMYECKUMU Ca%(;-glregﬁggypr. 2021 tp_ext_inf_publish.ph
npoueccamu p?id=202171

Maespunos, A. H.,|Cucrtemsbl ynpasneHuns| BopoHex: BopoHexckui https://www.iprbooks

MaTtakos, HO. B. XMMUKO-TEXHOMNOMMYECKUMM rocyfapCTBEHHbIN 2014 hop.ru/47452.html
npoueccamu. Yactb 1 yHuBepcuTeT

NHXEHEPHbIX TEXHOMNOrni

Maespunos, A. H.,|Cucrtemsbl ynpasneHuns| BopoHex: BopoHexckui https://www.iprbooks

MaTtakos, HO. B. XMMUKO-TEXHOMNOMMYECKUMM rocyfapCTBEHHbIN 2014 hop.ru/47451.html
npoueccamu. Yactb 2 yHUBEepcuTeT

WHXXEHEPHbIX TEXHOMNOTUI

WypbiruH 4. A. TexHonornyeckne npoLecchl http://publish.sutd.ru/
aBTOMaTM3NPOBAHHbIX Cno.: creryntg, 2018 tp_ext_inf_publish.ph
npoun3BoacTB. Kypc nekuumn p?id=201821

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

WypbiruH 4. A. MeTtoaobl cuHTE3a cucTem . http://publish.sutd.ru/
aBTOMaTM4eCcKoro Ca%(a-glrevﬁq_%'ypr. 2022 tp_ext_inf_publish.ph
ynpasneHus p?id=202237

WypbiruH 4. A. MeTtoabl cuHTE3a cucTem http://publish.sutd.ru/
aBTOMaTMYECKOro Cnoe.: creryntp, 2016 tp_ext_inf_publish.ph
yrnpasneHuns p?id=3073

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABO4YHbIX CUCTEM

1. MHpopmaumoHHas cnuctema «EanHoe okHO goctyna Kk obpasoBaTtenbHbIM pecypcam» [ONeKTPOHHLIN pecypc].
URL:http://window.edu.ru

2. OnekTpoHHO-OMbnmoTevHasa cuctema «IPRbooks» [OnekTpoHHbIi pecypc]. — Pexum pgocTyna:
http://www.iprbookshop.ru

3. OnekTpoHHas 6ubnuoTteka y4ebHbix naganun CrBIYMNTH. URL:http://publish.sutd/ru/

6.3 NMepe4yeHb NMULEH3MOHHOIO U CBO6OAHO pacnpoCcTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6XxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no AUCUUNIIMHe

J'Ia6opaTop|/|;| TEXHNUYECKNUX cpeaCcTB aBToOMaTnU3aUnnN TeEXHONMOIrM4eCKnX npoueccos.

AyauTopus OcHalueHve

MynbTuMeaunHoe obopyaoBaHune, cneuyanmaMpoBaHHas mebenb, Aocka
JlekumoHHas y A PYA H P A
ayguTopusi

CneumnanuavpoBaHHas meGenb, Aocka
YyeGHas ayautopus
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