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CocrtaButensb (1):

KaHamaaT TexHU4eckmx Hayk, MNMpodeccop Wypbirnn Omutpuin
AnekceeBuy
Ot kadeapbl cocTaBUTENS: OHTUH Butanun Akosnesuy

3aBegyowmi kadenpor aBTomatmsaumm
NPOM3BOACTBEHHbIX NMPOLIECCOB

Ot BbINyckatoLen kadeapbi: AcTawkmHa Onbra
3aBseayownii kadeapon BnagnmuposHa

MeToaunyeckun otaen:




1 BBEOEHME K PABOYEW NPOrPAMME OUCLMMNIIUHbI

1.1 Uenb aucumnnuubl: CdhopmmpoBaTb KOMNeTeHUun obydatoulerocs B o6nactu OCHOB aBTOMAaTUKM U CUCTEM
yNpaBneHnst XMMUKO-TEXHOOMMYECKMMU NpoLieccamim.

1.2 3agayun OUCLUNIUHBI:

MokasaTb ObyYalLWMMCs, YTO ynpaBrieHNe COBPEMEHHbLIM MPOM3BOACTBOM CTAHOBUTCHA 3P(EKTUBHBLIM TOMBKO Ha
OCHOBE €ro LUMPOKOWN aBTOMaTM3aunn ¢ NpUMeHeHNeM MUKPOMNPOLIECCOPHOM TEXHWUKM:

-03HaKOMUTb C OCHOBHbIMW MeToA4amMu W CpeacTBaMU KOHTPONs OOOpyAOBaHUSA B XMMMKO-TEXHONOMMYECKMX
npoteccax;

— U3y4nTb 0COBEHHOCTU KOHTPONS paboymx napameTpoB o6opyaoBaHuS;

= U3y4nTb NpUBOopbLI ANs KOHTPONS pabo4ymx NapaMeTpoB 0b6opyaoBaHUN

1.3 Tpe6oBaHuA K NnpeaBapuUTENIbLHON NOATOTOBKE 00y4aloLlerocs:
MpenBapuTenbHas NOAroTOBKA NpeanonaraeT Co3gaHne OCHOBbI AN (hOPMUPOBaHMS KOMNETEHLMIA, YKa3aHHbIX B .
2, Npy N3y4eHUn ANCLMNINH:

OnNeKTPOTEXHUKA U NPOMbILLNEHHAs 3MeKTPOHMKa

dusmka

®usmka 1 XMmMuUsi NONIMMEPOB, CUHTE3, CTPYKTYpa U CBOMCTBA BbICOKOMOJIEKYNAPHBLIX COEANHEHMN
XUMUS NONIMMEPHBIX CBSA3YHOLLNX

2 KOMNETEHLUMUN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

OrlNK-4: Cnocob6eH o6ecneunBaTb NpoBeAeHNe TeXHONOIrM4ecKoro npouecca, UCrnonb3oBaTb TeXHUYECKUE cpeacTBa
AN KOHTPONA NapaMeTPOB TeXHONOrM4eCcKoro npowecca, CBOMCTB Cbipbsi U FOTOBOM NPOAYKLIMK, OCYLLECTBNATb
M3MeHeHMe NapamMeTpPOB TEXHOJNIOrMYECKOro npowlecca npu U3aMeHeHU CBOMUCTB Cbipbsi

3HaTb: OCHOBHbIE MOHATUSA Teopun ynpaeJieHUA TexHONorm4ecknMmm npoueccamu; crtatundeckme wun OuHaMndeckune
XapaKTepUucTuku 00BLEKTOB U 3BEHLEB ynpaBrieHuna; OCHOBHble BMObl CUCTEM aBTOMaTU4YeCKOoro peryiampoBaHUA U 3aKOHbI
ynpaBneHua; TunoBble CUCTEMbl aBTOMATU4YECKOro ynpaslieHUA B XUMUYECKOMN NPOMBbILLNIEHHOCTN; MeToadbl U cpeacTea
ANarHOCTUKN N KOHTPOJIA OCHOBHbIX TEXHOJTOTMYeCKNX napameTpoB.

YMeTb: MCMOMb30BaTh OCHOBHbLIE MPUHLMMLI MOCTPOEHUS aBTOMaTWU3MPOBAHHbBIX CUMCTEM YMPAaBIIEHUst TEXHOMOTMYECKMMM
npoueccamm

Bnapetb: HaBblkamu Bbl60pa 9NIEeMeHTOB 1 CXeMm, npasuinamMm 1 CTaHgapTamMu paapa60TKM CXeM aBToMaTtusaumu
TEXHOJI0IMYECKMX npoLeccoB.

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHasa paboTa

CP MHHoBaL, dopma

Jlek. Mp. Na6. (yachi) cpoprl TeKyLero
(4achl) | (4acel) | (uackr) 3aHATUN | KOHTpONS

HaumeHoBaHve 1 cogepxaHue pa3aenos,
TeM U y4eGHbIX 3aHATUIA

Cemectp
(kypc ans
3A0)

Pasgen 1. OcHoBHble MOHATUA
aBTOMaTMU3aLUM XMMUKO-TEXHOJTOTMYECKUX
npoLLeccoB

Tema 1. ®akTOpbl, ONpegensoLme
3(pPeKTUBHOCTL aBTOMaTU3aL MK

Tema 2. Cpeacrtsa aBTomMaTu3aumm Ha PrP
OCHOBHbIX 3Tanax pa3pabdoTku TEXHOMNOrMn 1
obopynoBaHus. 2 1 10 nn
MpakTnyeckoe 3aHsiTME - BLIOOP CPeacTB
aBToMaTmsauuu.

Tema 3. N'ocygapcTBeHHasi cuctema

npnbopos. 10

Pasgen 2. 3nemMeHTbl NPOMBbILLIIIEHHON
aBTOMAaTUKM 1 UX NPUMEHEHUE B cUCTEMAX
ynpaBneHns TeXHOMNOorMyecknumm npoLieccamm

Tema 4. Pene, komangoannaparhl. 10

Tema 5. PerynaTtopbl. cnonHuTensHble n
MEeXaHM3Mbl.

MpakTnyeckoe 3aHATHE - BbIGOP
perynsaTopos. 1 1 10 i
JlabopaTopHas paboTa - uccnegosaHue
perynsatopa HenpepbIBHOrO AENCTBUS U
NCMNONHUTESNbHBIX MEXAHN3MOB.




Tema 6. lNMporpaMmmHbie YCTPOUCTBA.
JlabopaTopHasi paboTa - nccrnegoBaHve
NporpamMmHbIX YCTPONCTB.

10

Pasgen 3. Ctatnyeckue n guHamm4yeckue
XapaKTePUCTUKN OOBEKTOB U CUCTEM
ynpasneHus. TeopeTnyeckoe nccnegosaHme
cucTem.

Tema 7. lMoHATHA ynpaBneHus un
perynupoaHus. [lepexoaHble NpoLeccsl.
YCTONYMBOCTb CUCTEM PErYNMPOBaHUS.
lMpakTuyeckoe 3aHATHE - OLEHKa
nepexofHbIX NPOLECCOB N YCTONYMBOCTH
CUCTEMBI.

10

nn PIrP.J

Tema 8. OCHOBHbIE 3aKOHbI peryiMpoBaHus.
PeneliHoe perynupoBaHue.

JlabopaTopHas paboTa - uccnegosaHue
OBYXMO3ULMOHHOIO perynsropa.

10

nn

Pasgen 4. KoHTpOnb OCHOBHbIX
TEXHOMOIMYECKMX NapaMeTpoB

Tema 9. KoHTponb TemnepaTtypsbl.
MpakTuyeckoe 3aHsTUE - cpeacTBa KOHTPONS
TemnepaTypbl. 1
JlabopaTopHas paboTa - uccnegosaHue
aBTOMAaTUYECKOro NOTEHUMOMETPA.

10

Tema 10. KoHTponb AaBneHus, ypoBHS U
pacxopga.

JlabopaTopHasi paboTa - nccrnegoBaHve
nHaukatopa ypoBHa NY-2.

10

Tema 11. KoHTponb BRaxHOCTH,
KOHLEHTpauun, CKOPOCTW.

12

Tema 12. BTtopuyHble npubopsl.
NamepuTtenbHble cxembl. [orpelwHocTn
N3MepEHNN. 2 2
JlabopaTopHas paboTa - uccnegosaHue
BTOpPUMYHOro npubopa.

nn

UTtoro B cemecTpe (Ha kypce ans 3A0) 8 4 4

119

KOHch'IbTaLI,I/II/I M NPpOMeEXyTOo4YHada aTtrectauma

(Ok3ameH) 2.5

6,5

Bcero koHTakTHas pabota u CP no

18,5
OVUCUMMIIMHE

125,5

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpesycMOTPeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUMU
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUA Pe3yrbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kon

MokasaTenu oueHnBaHus pe3ynbTaToB o6yquM;|
KOMneTeHumnn

HanmeHoBaHMe oLeHOYHOro
cpencrtea

WNanaraeT dakTopsbl, onpegenstoLme apdeKTMBHOCTb aBTOMaTU3aLIMK:
1 060opyaoBaHUs, rocyAapCTBEHHYIO cUCTEMY NpUBOPOB.
MpoBOAMT aHanM3 afeMeHTOB NPOMbILLEHHON aBTOMAaTUKN U UX

OrK-4 npyMeHeHne B cUcTEMaXx ynpaBneHus, 4aeT OLeHKY NepexoaHbiX
NPOLIeCCOB U YCTONYNBOCTU CUCTEMBI.

Oenaet Bbl60p MeTOoA0B N CpeaACTB KOHTPOJ1A OCHOBHbIX
TEXHOJI0r'M4YeCcKmnx napameTpoB.

cpeactea aBToMaTM3aunm Ha OCHOBHbIX 3Tanax pa3pa60TKV| TEXHONOorn

Bonpocbl gnsa yctHoro
cobecenoBaHus.
TecTuposaHue
[MpaKTUKO-OpUEHTUPOBaHHbIE
3agaHus.

5.1.2 Cnucrema v KpuTepmm oLeHNBaHUA




Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue MncbmeHHas paboTa

MonHbIN, ncYepnbiBaOLWUN OTBET, SBHO
OEMOHCTPUpYoLWMIA rnybokoe NoOHNMaHne
5 (oTnun4HO) npegMeTa 1 LUMPOKYHO 3pYANLNIO B
oueHuBaeMon obnactu. Kputnyeckui,
OpuUrMHanbeHbIM NOAX0A4 K MaTepuarny.

OTBET NOSHbIA, OCHOBAHHbLIN Ha
npopaboTke Bcex 00s13aTeNbHbIX

4 (xopoLwuo) WCTOYHMKOB MHpopMaumm. Moaxon K
MaTepuarny OTBETCTBEHHbIN, HO
CcTaHOapTHbIN.

OTBET BOCNPOM3BOAUT B OCHOBHOM TOSBbKO
NeKUMoHHble MaTepuarnsl, 6e3
camocTosiTeNnbHOM paboThl €
pekoMeHA0BaHHOMN NMTepaTypoun.
[leMoOHCTpUpyeT NoHNMMaHue npeaMeTa B
uernowm, 6e3 yrnybneHus B getanu.
MpWCYTCTBYIOT CyLLECTBEHHbIE OLUMOKM UMK
npo6enbl B 3HAHMAX MO HEKOTOPLIM TEMaM.

3 (ynoBneTBOpPUTENBLHO)

HecnocobHocTb 0TBETUTL Ha Bonpoc 6e3
nomoLuy ak3aMmeHaTopa. HeaHaHue

2 (HeyOBMNETBOPUTENbHO) [ 3HAUUTENMBHON YaCTU NMPUHLMNUATBHO
BaXHbIX 31IEMEHTOB ANCLMITUHDI.
MHorouncneHHsle rpybbie owmbku.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA TN UHble MaTepuanbl, Heo6XoAuMbIe ANsl OLEeHKU 3HAaHUMN, YMEHUN,
HaBbIKOB U (MNN) onbiTa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpPOCOB
Kypc 4
1 dakTopbl, onpegenstowme 3ppeKTMBHOCTL aBToOMaTU3aLmm

Pene, KOMaHgoannapaTtbl.

MoHATUSA ynpaBneHns 1 perynnpoBaHust. MNepexoaHble NPoLecchl. YCTONYMBOCTb CUCTEM PEryIMPOBaHMS.

KOHTpOI'Ib OCHOBHbIX TEXHOJIOTMYECKUX NapamMeTpoB: KOHTPONb TeMnepaTypbl.

CpeLI,CTBa aBToMaTu3aumm Ha OCHOBHbIX 3Tanax pa3pa60TKM TEXHOSOMN U O60pyLI,OBaHMﬂ.

ocypapcTBeHHas cuctema npmbopos.

PerJ'IHTOpr. McnonHuTenbHble MeXaHU3MbI.

MporpammHble yCTponcTBa.

OCHOBHbIE 3aKOHbI perynmpoBaHu4. PenenHoe perynmpoBaHue.

KOHTpOI'Ib OCHOBHbIX TEXHOJIOTMYECKUX NapamMeTpoB: KOHTPOIb AaBlieHna, YpoBHA U pacxona.

— ] -
S |o|o|N|o|o|s]w] N

KOHTpOJ'Ib OCHOBHbIX TEXHOJIOTMYECKUX NapamMeTpoB- KOHTPOJ1b BTaXXHOCTU, KOHLUEeHTpaLuun, CKOPOCTHU.

12 BTopuyHble npubopsl. MiamepuTtenbHble cxeMmbl. [orpellHoCcT n3aMepeHuii.

5.2.2 TunoBble TeCTOBbIEe 3a4aHus



1 CpaBHUTb NOHATMA «ABTOMaTu4eckoe ynpasneHme» n « ABToMaTnyeckoe perynmpoBaHmne».
a) lgeHTU4HbI

6) MNepBoe wunpe

B) Bropoe wupe

2 lNpoekTupoBaHue ob6bEKTa, 3TO...

a) cosgaHne obbekTa

6) onucaHue obbekTa

B) MOAroTOBKa AOKYMEHTaLun Ans ero peanvsaumm

3 TexHonoruyeckas NoAroToBka Npou3BoACTBa, 3T0...
a) paspaboTka JOKYMEHTaLUK

6) npucnocobneHne K LEXOBLIM YCITOBUSM

B) OLIEHKA LLeXOBbIX YCIOBUIA

4 Pene npegHasHayeHbl ons. ..

a) KOHTPONSA TEXHONOMMYECKMX NapameTpoB

0) perynupoBaHnsi TEXHOOMMYECKUX NapamMeTpoB
B) KOMMYyTaUuK Lienen ynpasneHus

5 PerynaTop — 9TO YCTPOWCTBO AnNA...

a) BO3OENCTBUS Ha OaTYUK

0) BO3OENCTBUS HA UCMONMHUTENBbHBLIN MEXaHU3M
B) BO34ENCTBMS Ha 0OBbEKT

6 KomaHgoannapaTbl hopMUpyIOT ynpasnsioLye Bo3gencTeug ...
a) NPoM3BOIbHO

6) B OyHKUMM BpEMEHMN

B) B DYHKLMM BPEMEHU UMK COCTOSIHUS 0ObeKTa

7 Llenblo perynmpoBaHus TEXHOMOMMYECKNX NapaMeTpPOB ABMSETCS. ..
a) ctabnnusauus napameTpoB

6) cMrHanMsaums o0 3Ha4yeHuUn napameTpoB

B ) CIIeXXEHMNE 3a NU3AMEHEHNEM NapaMeTpoB

8 [IByxno3nUMOHHOE perynmpoBaHue npeanonaraer ...
a) ABa 3HAYEeHUs PerynupyoLLero BO34encTens

0) ABa 3HAYEHUS perynmpyemon BENUYMHbI

B) oba 3T BapuaHTta

9 3akoH perynnpoBaHusi — 3TO ypaBHEHWE, CBSI3bIBAIOLLIEE...

a) perynupytowiee Bo3geNCTBME C PErYNMPYEMON BENTUHNHON
6) perynupytoLlee BO3OENCTBUE C CUrHANIOM paccoriiacoBaHus
B) perynupytoLiee BO34eNCTBME C. TEKYLLMM BPEMEHEM

10 KoHTponb TeMnepaTypbl obecneyvBaeTcs...
a) JaTynKkom

6) BTOPUYHBLIM NpMbdopomM

B ) A4ATUYMKOM U BTOPUYHBLIM NPpMGOpPOM

11 ABTOMaTU4YECKN NOTEHUMOMETP Kak BTOPUYHBLIA Npnbop paboTaeT C...
a) TepMope3ncTopoMm

6) Tepmonapowm

B) PTYTHbIM TEPMOMETPOM

12 MocToBaga nsmeputernbHas cxema Ucnonbayer ...
a) ABa pe3nctopa

©) Tpu peanctopa

B) YeTbIlpe pe3ncTopa

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aH1A (3a4ayu, KEUChbI)

1 MpeanoXxunTb CXeMY CUCTEMbI PETYNIMPOBAHUS TemMnepaTypbl.

2 lNpoaHanuanpoBaTb NPOLECC perynmpoBaHus No OCHOBHbLIM NoKasaTensm KayecTsa.

3 MpeanoxnTb cxeMy penernHoro perynmpoBaHnst YPOBHS XXUOKOCTH.

5 MpeanoxnTb cxeMy KOHTPOMS AaBMEHUS CXKATOro BO3gyxa ¢ Mcnonb3oBaHneM anddepeHumanbHOn
N3MEPUTENBHON CXEMBI.

6 BbiOpaTb n3aMepuTenbHbI NpMbop He0BXOAMMOro Knacca TOYHOCTU MPU N3BECTHOM AManasoHe
NM3MEPEHMI 1 AOMYCTUMOWN abCONOTHOWM MOrPELLHOCTU.

7 MpeanoxuTb CXeMY KOHTPOSt BMaXXHOCTU NPskn B 606MHaxX nocne CyLuku.



5.3 MeToauyeckue matepuansi, onpeaensowme npouenypbl OLeHUBAHUA 3HAHUIN, YMEHUI, BrageHuin (HaBbIKOB

1 (Mnun) npakTuyeckoro

onbIiTa AeﬂTeﬂbHOCTVI)

5.3.1 Ycnosus gonycka oGy4alowerocsi K NpoMeXXyTO4YHOW aTTecTauuu M Nopsaaok NnMKeMaaumMm akageMmyeckon

3a40J1XKeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AUcCUmnIIMHe

YcTHas +

MucbmeHHas

KOMI'IbiOTepHOG TeCTupoBaHune

5.3.3 Ocob6eHHOCTHK NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum nNo ANCUUNIINHE

He gonyckaeTcsa ucnonb3oBaHne NekumMm n gpyrux MHPOpPMauoHHbIX MaTepuaros.
Bpemsa Ha noarotoBky otBeTa He 6onee 40 MUHYT.

NHas

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIUHDBI
6.1 YuebHasa nutepartypa

AsTOp

3arnasue

M3patenbcTBO

| oo nspaHua |

Ccblinka

6.1.1 OcHoBHas y4yeb6Has nutepaTtypa

MaBspunos, A. H.,

CucTembl ynpasneHus

BopoHex: BopoHexckun

https://www.iprbooks

MaTtakos, 0. B. XUMUKO-TEXHOMNOTMYECKUMU rocyaapCTBEHHbI 2014 hop.ru/47451.html

npoueccamu. Yactb 2 yHVUBeEpcuTeT
WHXXEHEPHbIX TEXHOMNOMMM

Wypbirnd O.A. CucTtembl ynpaBneHus . http://publish.sutd.ru/
XUMMKO-TEXHOITOrMYECKUMM Ca%(lzl-é'lre;ﬁlpr%ypr. 2021 tp_ext_inf_publish.ph
npoueccamu p?id=202171

aBpwunos, A. H., CucTtembl ynpaBneHus BopoHex: BopoHexckuii https://www.iprbooks

MNaTtakos, 0. B. XUMMUKO-TEXHOMNOTMYECKUMU rocyaapCTBEHHbIN 2014 hop.ru/47452.html
npoueccamu. Yactb 1 yHUBepcuTeT

WHXXEHEPHbIX TEXHOMNOMMIN

Wypbirvn 4. A. ABTOMaTU3aUMSA http://publish.sutd.ru/
TEXHOJTOrMYECKNX MPOLIECCOB ) tp_ext_inf_publish.ph
n npoussoacTs. Kypc nekuummn Che.: CrerynTA 2017 p?id=201774

6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa

Wypbirvn 4. A. MeTogpbl cMHTE3a cuctem . http://publish.sutd.ru/
aBTOMaTU4eCcKoro Cal-ga-glre;ﬁpr%ypr. 2022 tp_ext_inf_publish.ph
ynpasneHunsi p?id=202237

WypsbirvH . A. MeTogb! cMHTE3a cuctem http://publish.sutd.ru/
aBTOMaTM4ecKoro cre.: crieryntg 2016 tp_ext_inf_publish.ph
ynpasneHuns p?id=3073

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. MHdpopmaumoHHas cnuctema «EanHoe okHO gocTyna k obpasoBaTtenibHbIM pecypcamy [QNekTpOoHHbIN pecypc].

URL:http://window.edu.ru

2. QneKkTpoHHO-6MbnunoTevHas cuctema «IPRbooks» [QnekTpoHHbI pecypc]. — Pexum gocTyna:
http://www.iprbookshop.ru
3. OnekTpoHHasa bubnunoteka y4ebHbix nsganun CrBIYMNTA. URL:http://publish.sutd/ru/

6.3 MNepeyeHb NULIEH3NOHHOrO U CBOGOAHO pacnpoCcTpPaHsAeMoro nporpaMmmMHoro o6ecrneyeHus

MicrosoftOfficeProfessional

Microsoft Windows

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOO6XO0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

J'Ia60paTopV|ﬂ TEXHNYECKNX CpeacTB aBTOMaTU3aLUnnN TEXHONMOINMYEeCKMX npoLeccoB.

AyauTtopus OcHalleHne
TeKuMoHHas MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, Aocka
ayguTopus

YyeGHas ayautopus

CneumnanuavipoBaHHas mebenb, Aocka
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