MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2021 .

ABTOMaTH3aHHH TCXHOJOI'HMYCCKHUX IIPOLECCOB U
MPOU3BOJACTB
paboyas nporpaMma JUCIUIIIHBI (MOTYIIs)

3akperuieHa 3a kadeapoit ABTOMATHKA, 3JIEKTPOHHKA U BHIYHCIUTEIbHASI TEXHUKA

YueOHblil 1aH 15.03.04-15-1-3933 zaoch.plx
HarpaBiieHue 1oArotoBkd 15.03.04 - "ABroMaTu3zaiusi TEXHOJOTHYECKHX IPOILECCOB U
TIPOU3BOACTB"

npo b - ABTOMATH3aIHS TEXHOJOTHYECKUX MPOILIECCOB M MPOU3BOJCTB (TI0 OTPACIISIM)

Kpammpuxarus O0akanaBp

®dopma o0ydeHust 3a04Hast

OO01mmast TpyI0eMKOCTh 53ET

Yacos o yueGHOMY IJIaHy 180 Bupas! KOHTpOJIS Ha Kypcax:

B TOM YHCJIE: 9K3aMEHBI 5
AyJUTOPHBIE 3aHATHS 24 KypCOBBIE PabOTHI 5

caMocCTosTeIbHas paboTa 156

Pacnpenenelme Yaco0B JUCHUIIJIMHBI IO KypcaM

Kypce 5
Hroro
Bun 3anaruit v | PII

Jlexuu 6 6 6 6
JlaboparopHsbie 12 (12 |12 |12
IIpakTuueckue
B ToM uncne uHT. 8 8 8 8
Uroro ayn. 24 |24 |24 |24
KonraxtHas pabora 24 124 |24 |24
Cawm. pabora 156 | 156 | 156 | 156
HUroro 180 | 180 | 180 | 180




IIporpammy coctaBui(u):

Cmapwuii npenodasamens, Tpywnuxos M.A.

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

3aB. kadenpoit Cunaen A.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

ABTOMATH3ALMSI TEXHOJOTHYECKUX mpoueccoB v Mpou3BoOJICTB

paspaborana B cootBeTcTBUM ¢ PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTeNbHbIA CTAHAAPT BBICIIEr0 00pa30BaHus 1O HapaBieHUIo noarorosku 15.03.04
ABTOMATU3ALIMA TEXHOJIOTMYECKUX ITPOLIECCOB
N ITPOU3BO/ICTB (ypoBens OakanaBpuata) (mpuka3 Munob6prayku Poccnn ot 12.03.2015r. Ne200)

COCTaBJICHA HAa OCHOBAaHHNH y‘{e6HOI‘O I1aHa:

HanpasiieHue moAroToBku 15.03.04 - "ABTomMaTH3aIMsa TEXHOJIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB"
pOoQIITL - ABTOMATH3AIHSI TEXHOJIOTHYSCKHUX MPOIECCOB M MPOU3BOCTB (IT0 OTPACIISIM)

YIBEPAKIAEHHOI0 Yu€HbIM coBeTOM By3a oT 30.08.2017 nporoxon Ne 1.

Pabouast mporpamMmMa oj00peHa yIeHbIM COBETOM (PaKylIbTeTa

IIporokomn ot 30.08.2021 r. Ne 1

Cpox aevicteust nporpammsl: 2021-2026 yu.r.
Jexan dakynpreTa



Buzuposanue PII/I nj1st ucnojiHeHUsi B 04epeAHOM y4eOHOM roay

Pabouas mporpamMmMa nepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2018-2019 yueObHOM roay Ha 3aceganuu kadeapsl

ABTOMaTI/[Ka, JIEKTPOHUKA U BBIYHC/IUTECJIbHAA TEXHUKA

[Ipotokonm oT 2018 r. Ne
3aB. kadenpoii Cunaes A.A.

Buzuposanue PIIJ] nj1s1 ucnosiHeHUsI B 04epeAHOM Y4eOHOM roay
Pabouas mporpamMmMa repecMoTpeHa, o0cykaeHa H ogo0peHa st
ucronaaenus B 2019-2020 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotoxom ot 2019 . Ne
3aB. kadenpoii Cunaes A.A.

Busuposanue PII/I nj1s ucnoJjiHeHUs1 B 04epeTHOM YUe€OHOM roay
Pabouas mporpamMmMa rnepecMoTpeHa, 00cyxkaeHa 1 ogo0peHa s
ucronaaenus B 2020-2021 yueOHOM roay Ha 3acegaHuu kadeapsl
ABTOMATHKA, YIEKTPOHUKA U BBIYUCIUTEIHLHASI TEXHUKA

[Iporokonm ot 2020T. Ne
3aB. xaenpoit Cunaes A.A.

Buzuposanue PII/] 1Jis1 McioJiHEHUSI B 0YepPeTHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa s
ucronauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu kadeapsl

ABTOMaTl/lKa, JJIEKTPOHUKA U BBIYUC/IUTE/IbHAA TEXHUKA

IIpotokom or 2021r. Ne
3as. xaenpoit Cunaes A.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llens mpemnofaBaHus JUCIUIUIMHBI 3aKII0UAeTCs B JOPMUPOBAHUH Y CTYACHTOB 3HAHMI 0 METOJax U CPEeICTBAX
aBTOMATU3aIMU IPOM3BOACTBEHHBIX MIPOLIECCOB U MPOU3BOACTB OTPACIH

1.2 3anaqy1 U3YYCHUS JUCHUIITIMHBI — OCBOCHUE CTYACHTAMU IIPUHIUIIOB U METOJAOB IOCTPOCHUSA CUCTEM aBTOMAaTHU3allN
MMPOU3BOACTBCHHBIX ITPOLECCOB U IIPONU3BOJACTB HAa OCHOBEC COBPEMEHHBIX TCXHUYCCKUX CPEACTB.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1 | TpeGoBaHus K NpeBAPUTE/ILHON MOAT0TOBKe 00y4a0LIerocsi:

2.1.1 | ABTOMaTU3UpOBAHHBIE CUCTEMBI YIIPABICHNUS )KU3HEHHBIM LIUKJIOM IIPOLYKIMH

2.1.2 | TlpoexTrpoBaHKE aBTOMAaTU3UPOBAHHBIX CUCTEM

2.1.3 | MoaenupoBaHue CUCTEM U IIPOLIECCOB

2.1.4 | Tlpou3sBocTBEHHAs NMPaKTUKa (HAYyYHO-HCCIIEIOBaTEIbCKast paboTa)

2.1.5 | IIpon3BoacTBeHHas MPAKTHKA (IIPAKTHKA I10 ITOTYYEHHIO MPO(eCCHOHANBHBIX YMEHHH U OIBITA IPO(eCCHOHATBEHOM
JESITENbHOCTH )

2.1.6 | TexHomoruueckue mpoueCcChbl aBTOMAaTU3UPOBAHHBIX ITPOU3BOACTB

2.1.7 | [IporpaMMupoBaH#e 1 OCHOBBI aJITOPUTMU3AIHN

2.1.8 | ConpoTuBIEeHHE MaTEPHUAIIOB

2.1.9 | Teopust aBTOMaTUYECKOIO YIIPABICHUS

2.1.10 | Texaudeckast MeXaHHUKa (JETaJN MaIIHH ¥ OCHOBBI KOHCTPYHPOBAHHUS)

2.1.11 | Hndpobie cucTeMBI aBTOMATH3ALUH U YIPABICHAST

2.1.12 | DnexTpoHHKa (CIIeUTJIaBbl)

2.1.13 | NludopManimoHHbIE TEXHOJIOTHH

2.1.14 | KomnbroTepHble TEXHOJIOTHU U TEIEKOMMYHUKAIIH

2.1.15 | MamunHas rpaduka

2.1.16 | HaueprarensHast reoOMeTpus H HHXXEHEpHas Tpadika

2.2 | JucuMmInHbI ¥ PAKTHKH, 1JI1 KOTOPHIX OCBOEHHE JAHHOMH TUCHUILUIMHBI (MOIYJIs1) HEOOXOANMO KaK
npeiIecTBYIOIIEe:

2.2.1 [[ToaroToBKa K mpoLeaype 3alUThl B IPOIeIypa 3alIUThI BEITYCKHOH KBATH(HUKAIOHHON paboTHI

2.2.2 | llpeaauriioMHast mpakTHKa

2.2.3 | IlpoexkTupoBaHyue aBTOMaTH3UPOBAHHBIX CUCTEM

3. KOMIIETEHI[IM OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUIIJINHDBI
(MOJIYJIsT)

IK-1: cnoco0HOCTHIO c06upaT1> U AHAJIU3UPOBATH UCXOAHbIE PIH(l)OpMaHPIOHHLIe AaHHBbIE 1JI51 IPOCKTHPOBAHUA
TEXHOJOTHYECCKHUX MPOIECCOB U3Ir0OTOBJICHUA MPOAYKIIMH, CPEICTB H CUCTEM AaBTOMATH3AIlUU, KOHTPOJIA, TEXHOJIOTHIECKOI'0
OCHAIlCHHSA, TUATHOCTUKH, HCHBITaHl/lﬁ, YiupasJjieHUs NMpouecCaMmu, ;KU3HEHHBIM HUKJIOM IPOAYKIMH U €€ Ka4eCTBOM;
Y4yacTBOBATH B paﬁoTax 10 pacueTy U NPOCKTUPOBAHUIO IMPOLECCOB U3TOTOBJICHUS NPOAYKIMH U YKA3AaHHBIX CPEACTB U
CHCTEM C UCMTOJIB30BAHUEM COBPEMECHHBIX I/lH(l)OpMa].lI/IOHHle TeXHOJIOFPIﬁ, METOT0B U CPEACTB NMPOCKTUPOBAHUSA

3HaTh: METOJIUKY TTPOEKTUPOBAHUS, 3Tanbl pazpadorku u BHeApeHuss ACY TII.
YMmetb: TPOBOJUTE aHAIN3 TEXHOIOTHYECKOTO Ipolecca Kak 00beKTa YIpaBICHUS;
Baanern: Hagpikamu BbIOOpa B2 aBTOMAaTH3UPOBAHHOTO MPOU3BOJICTBA

IK-19: ciocoGHOCTHI0 YIACTBOBATH B PafoTax M0 MOIeTMPOBAHHIO MPOAYKIHH, TEXHOJIOTHIECKHX MPOLECCOB,
TPOU3BO/ICTB, CPEACTB M CHCTEM ABTOMATH3AINH, KOHTPOJISI, TMATHOCTHKH, HCIBITAHUI H YIPABJIEHUS MPOLECCAMH,
*KM3HEHHBIM HUKJIOM MPOAYKIIMH U €€ Ka4eCTBOM C HCIOJIb30BAaHHEM COBPEMEHHBIX CPeCTB ABTOMATH3HPOBAHHOT O
NMPOEKTHPOBAHMS, 110 Pa3pPadoTKe AIrOPUTMHYECKOT0 M MPOrPAMMHOIO 00ecTieYeHUsI CPEACTB M CHCTEM aBTOMATH3AIUU 1
ynpasJieHHUs Mporeccamu

3HaTh: CTPYKTYpHI ¥ (QYHKIIMH aBTOMAaTH3HUPOBAHHBIX CHCTEM YIIPABICHHS;
Ymers: BBIOMPATH JJIs1 JAHHOTO TEXHOJIOTHYECKOT0 Ipolecca QyHKIIMOHAIBEHYIO CXEMY aBTOMATH3AIHY;
Baagers: Hapbikamu BeIOOpa CTPYKTYpBI TEXHUYECKHX cpeacTB npu npoektrupoBanuu ACYTIT u I'TIC.

B pe3yjabTaTre OCBOCHUA JUCHUIITIMHBI 06y‘[alﬂ]].ll/ll71(‘.ﬂ JOJIZKECH

3.1 | 3uaTb:

3.1.1 | - ocHOBHBIE cLIOCOOBI cOOpa U aHAII3a UCXOAHBIX HH(GOPMALMOHHBIX JAHHBIX AT BEIOOpA M IPOSKTUPOBAHUS CPEACTB U
CHUCTEM aBTOMAaTHU3allMU U KOHTPOJLS;




3.1.2 [ -MeToABI MOAETHPOBAHUS TEXHOIOTHIECKUX TIPOIIECCOB C UCIIOIB30BAHUEM COBPEMEHHBIX CPEICTB
aBTOMATU3UPOBAHHOT'O MPOEKTUPOBAHMS;
3.1.3 | - ocHOBHBIE CX€MBI aBTOMATU3AI[H THIIOBBIX TEXHOJIOTHYECKUX OOBEKTOB;
3.1.4 | - MeTOIMKY IPOEKTHPOBAHMS, TANBI pa3paboTku u BHeApeHus ACY TII.
3.2 | YmeTh:
3.2.1 | -cobupats 1 aHATU3UPOBATH UCXOAHBIC HHPOPMAMOHHBIC JaHHBIC AJISI CPEICTB M CUCTEM aBTOMATHU3AINH, KOHTPOJIS C
HCTIONTE30BAaHNEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH;
3.2.2 | -pa3pabaThIBaTh MOJETH OOBEKTOB YIPABICHUS B AITOPUTMIYECKOM U ITPOTPaMMHOM 00ECIICUCHUH CPEJICTB M CHCTEM
aBTOMATU3AIMH U YIIPABJICHHS IPOIECCaMU;
3.2.3 | - mpoBOANTH aHAIN3 TEXHOJIOTHYECKOTO MTpoIiecca Kak 00BEeKTa yIpaBICHNS;
3.2.4| - paccuUTBHIBATh OJTHOKOHTYPHBIE U MHOT'OKOHTYPHBIE CUCTEMbI aBTOMaTUYECKOI'O PETYIMPOBAHUS IPUMEHHUTENBHO K
KOHKPETHOMY TEXHOJIOTHIECKOMY OOBEKTY.
3.3 | Biaapers:
3.3.1 [ -meTomamu cOopa U aHaJM3a UCXOAHBIX HH()OPMAIIMOHHBIX JaHHBIX JUTI BBIOOpA U MIPOSKTHPOBAHMS CPENICTB M CHCTEM
aBTOMATU3AIMH U KOHTPOJIS;
3.3.2 [ -meTomamu pa3pabOTKH Moeneil 00BEKTOB YIIPaBICHHS B aTOPUTMUYECKOM 1 IIPOTPAMMHOM 00ECIICUCHNH CPEICTB U
CHCTEM aBTOMATU3aIMH U YIIPABICHHS IPOIECCaMU;
3.3.3 | - HaBBIKaMH BBIOOpPA BHJIa ABTOMATH3NPOBAHHOTO MPOHU3BO/ICTBA, CTPYKTYPHI TEXHUUECKHUX CPEICTB IPH MPOESKTHPOBAHUHT
ACVYTIL
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOAYJIS)
Kon HanmeHnoBaHue pa3fienoB U TeM /BUJ Cemectp / | Yaco | Komneten- | Jluteparypa | Matpe | IIpumeuanne
3aHATUS 3aHATU/ Kype M PAaKT.
Pazpnen 1. CucreMHbli aHAIN3
TEXHOJIOTHYeCKOro Mmpoiecca Kak
00beKTa ylpaBJeHHus U
aBTOMATH3ALNY .
1.1 Lenu u 3anaun yueOHOM TUCHUTITUHEIL. 5 1 TIK-1 IIK- JI1.1 J11.2 0
OcoOeHHOCTH U TIPOOIIEMBI Pa3BUTHS 19 JI1.3J12.1
XAMHAYECKUX TEXHOJIOTHH, JI22J12.3
OTIpENIEIISAOUINE OCHOBHBIE ATAIIBI 21 52 D3 54
pa3BUTHUS aBTOMATH3aLUU
TEXHOJIOTHYECKUX TIporieccoB. /JIex/
1.2 Oco0EHHOCTH IMOIX0/I0B K 5 0,2 TIK-1 IIK- JI1.1J11.2 0
aBTOMATH3alMU TEXHOJIOTHYSCKUX 19 JI1.3J12.1
MPOLIECCOB U MPOU3BOJICTB B J22712.3
3aBHCHMOCTH OT CIIOCOOOB OpraHH3aIuN 21022324
paboTHl TEXHOJIOTHYECKOTO
o0opynoBaHusl.
/JTex/
1.3 AHann3 TEXHOJIOTUYECKOTO Mpolecca Kak 5 1 ITK-1 TIK- JI.1J11.2 1
o0bekTa ynpasienus. /ITp/ 19 JI1.3J12.1
2.2
JI2.3J13.2
31 352 53 54
1.4 ABTOMaTU3UPOBAaHHBIE XMMUKO- 5 0,2 TIK-1 IIK- JI1.1JI1.2 0
TEXHOJIOTMYECKHEe KOMIUIEKCH HA OCHOBE 19 JI1.3J12.1
coBMecTHoro cunreza XTC u ACYTII na J2.2J12.3
0a3e CHCTEeMHOT0 IOAX0/a. 21022324
/JTex/
1.5 DKCIEPUMEHTAIBHOE UCCIIEIOBAHUE 5 3 TIK-1 IIK- JI1.1J11.2 1
no3unroHHeix CAP. /J1a6/ 19 JI1.3J12.1
2.2
J2.3J13.2
21222324
Pa3zgen 2. CucreMHBIH aHAIN3
TeXHOJIOTHYeCKOr0o npouecca Kak
00beKTa yNnpaBJeHHus U
aBTOMATH3ALNU




2.1

Onpenenenune XTII kax
TEXHOJIOTHYECKOT0 00BEKTA YIIPaBICHUS
(TOY). TpeboBanus k TOY. Tunosas
CXeMa TeXHOJIOTUYECKOTO MPOM3BOACTBA
XUMHUYECKHUX MPOIYKTOB. /JIex/

0,2

IIK-1 IIK-
19

J1.1J11.2

JI1.3J12.1

J2.2J12.3
01032 33 54

2.2

Kiraccndukanuns TeXHOIOTHYECKHX
IIpoLiECCOB U Npou3BoAcTB kak TOY: no
00beMy BBIITYCKaeMOI1 MIPOIYKIUH; 110
XapakTepy BpEMEHHOTO pexxuma
(YHKIIMOHUPOBAHHS; 110 CTCTICHN
BaxkHoctd TOY B mpou3BoOACTBE; MO
nHpopmanuorHHoi emxoct TOY; mo
XapakTepy [1apaMeTpoB YIIPaBICHHs; 110
THITY TEXHOJIOTHYECKOTO mporecca. /JIex/

0,2

IK-1 IIK-
19

JI1.1J11.2

JI1.3J12.1

J22J12.3
0103023354

23

OCHOBHBIE 3aJJa4l aHAIN3a
TEXHOJIOTHYECKOTO TIpoIiecca Kak 00beKTa
ABTOMATH3aIMH U yIPABICHHUS:

KpuTeprH d3PPEKTUBHOCTH
TEXHOJIOTHYECKOTO TIPOIiecca;
MaTeMaTHYEeCKOE OIMCAHNUE; CTaTHYEeCKHe
1 TUHAMHYECKUE XapaKTEPUCTUKH;
nHpOpMANMOHHAS CXeMa MpoIecca;
BO3MOJKHBIE BO3MYIIAIOIIIE 1
YIpaBIISIIOIINE BO3ACUCTBUS,
peryanpyeMble BETMUHHBI; BHIOOD
KaHaJIOB YIIPABJICHUS; MATEMAaTHIECKOe
OIHCaHHe 00BEKTA 110 BEIOPAaHHBIM
KaHaJaM YIpaBJICHUsI; BBIOOP
TTapamMeTpOB KOHTPOIIS, CUTHAJIM3ALNH U
3amuThl. /JIex/

0,2

TIK-1 IIK-
19

JI1.1J11.2

JI1.3J12.1

J2.2J12.3
31 52 33 54

24

Mertoauka IpenCTaBICHUS TUIIOBOTO
pelIeH:s] aBTOMAaTU3aLluK sl THUIOBBIX
TEXHOJIOTHYECKHX TIPOIIECCOB

TunoBast TEXHOJIOTHYECKAsT CXEMa.
IToxazatens 3¢ GEeKTUBHOCTH Mpoliecca.
Lenp ympasnenus nporeccoM. AHanu3
TIporecca Kak 00beKTa aBTOMAaTH3AIUN
yIpasieHus. TUIOBOe pelleHue
aBToMaTu3anuu. TumoBas cxema
aBTOMATH3aIMU. B03MOXKHEIE BapHaHTHI
YIPABICHUS IPOLECCOM C yIeTOM
TEXHOJIOTHYECKUX 0COOEHHOCTeil
mpouecca

/JTex/

0,2

IIK-1 IIK-
19

J1.1J11.2

JI1.3J12.1

J2.2J12.3
01 52 53 54

2.5

HccnenoBanue 3KkCepUMEHTAIbHBIX
METOJI0B

HACTPOWKHU PETyNATOPOB B
OJHOKOHTYpHbIX CAP.

/J1ab/

IIK-1 IK-
19

J1.1JI1.2
J1.3J12.1
J2.2J12.3

Pasngen 3. ABTomarusanus
THAPOMEXaAHUYECKHUX MPOIECCOB U
MPOIIECCOB Pa3jiesieHHs HEOTHOPOIHBIX
CHCTEM

3.1

ABTOMaTH3a1us IPOLECCOB
nepeMeIeHHsl XKUIKOCTEeH HacocaMu
TunoBas cxema mporecca rnepemMeneHus
JKUIIKOCTEH; TpyOONPOBOJ KaK OOBEKT
VIIPaBJICHUS; HACOCHI KaK OOBEKTHI
YIIPaBJIEHUS: LIEHTPOOESKHBIE HACOCHI,
TOPIIHEBBIC HACOCHI; OCHOBHBIC CIIOCOOBI
M CXEMBI YIIPABICHUS
MIPOU3BOIUTEIBHOCTHIO HACOCOB,;
HACOCHBIE CTAHIIUU; TUIIOBBIE CXEMBI
aBTOMAaTH3allMU TpoIiecca MepeMeneHIs
JKUJIKOCTH HACOCAMHU.

/JTex/

0,2

TIK-1 IIK-
19

J1.1J11.2

J1.3J12.1

J2.2J12.3
01 52 53 54




32

ABTOMaTH3alMs POLEeCcCoB
nepeMelleHust ra30B KOMIIpeccopamu
Komrmpeccops! kak 00BEKTH YIIPABICHNAS;
LEHTPOOEIKHBIE KOMIPECCOPHI,
MOPIIHEBBIE KOMITPECCOPHI;
MHOTOCTYIIEHYATOE CXKAaTHE; METOJbI
peryaupoBaHusl OAHOCTYIIEHYAThIX U
MHOTOCTYIIEHYATBIX CXEM
KOMIIPUMHPOBAHUS ra30B; TUIIOBbIE
CXEMBbI aBTOMATU3aLMHU IIpoLecca
NepeMEILEHHs Fa30B
Komnpeccopamu. /JIek/

0,2

IIK-1 IIK-
19

J1.1J11.2

JI1.3J12.1

J2.2J12.3
01032 33 54

33

ABTOMaTH3aIHS IPOIECCOB
MIPUTOTOBJICHUS PACTBOPOB JKUIKOCTEH
TunoBast TeXHOJIOTHYECKas cXeMa
IpoLecca CMEIICHHUS JKUIKOCTEH;
nokasartesb d3PPEKTUBHOCTH, E]Th
VIIPABIICHUS; aHAIH3 MPOIECcca Kak
00BEKTa aBTOMATH3AIIMH U YIIPABICHUS;
THIIOBOC PEIICHHE aBTOMATH3aLlUH,
THITOBas CXeMa aBTOMAaTH3aI[HH;
BO3MOJKHBIC BAPUAHTHI YIIPABICHUS
MIPOLIECCOM B COOTBETCTBHU C
TEXHOJIOTHYECKUMH OCOOCHHOCTAMHU
mporecca.

/JTex/

0,2

IK-1 IIK-
19

JI1.1J11.2

JI1.3J12.1

J22J12.3
01323354

34

ABTOMaTH3aIHA IPOLECCOB Pa3AeIeHHs
HEOJHOPOAHBIX CUCTEM

OTcTamBaHUE >XKUIKHAX CHCTEM,
¢umbTpanus KUAKOCTeH, GuIbTpanus
ra3oB, LEHTPU(YTHPOBAHUE KUAKUX
CHCTEM; TUIIOBbIE TEXHOJIOTHUECKHE
CXEMBI IIPOLIECCOB, OKA3aTEIN

3¢ PEeKTUBHOCTH, LETH yIpPaBICHNUS,
aHaAJIN3 MPOLIECCOB Pa3/ICIICHUS KaK
00BEKTOB aBTOMATH3AIMH 1 YIIPABICHNS;
THIIOBBIE PEIICHUS aBTOMATH3AIIH;
THIIOBBIE CXEMBbI aBTOMATH3AIHH.

/JTex/

0,2

IIK-1 IIK-
19

J1.1J11.2

JI1.3J12.1

J2.2J12.3
0132 33 54

Pa3nen 4. ABToOMaTH3a1Msl TENJIOBBIX
MpoIeccoB

4.1

O6111e 0cOOEHHOCTH TETIIIOBBIX
MIPOLIECCOB KaK OOBEKTOB yIPABICHUS
®duzndecKke 0OCHOBHI TEIIOBBIX
nporeccoB. Ou3muecKre mapaMeTpsl u
CKOPOCTH JBIKEHHS TETTIOHOCUTETIEH.
TerutoBbie OaaHCH B TEIII00OMEHHBIX
anmaparax. OCHOBHOE ypaBHEHHE
Teronepenadu. JBmwKymas cuia
TEIIOBBIX MporeccoB. [TocTaHoBKa
3aJa4¥ YIPaBJICHUS TCTUIOBBIMA
TIpOIIeCCaMH.

ABTOMATH3AIHS IPOLIECCOB HATPEBAHHS
(oxmaXkaeHus ) KUIKOCTEH
/JTex/

0,2

TIK-1 IIK-
19

J1.1J11.2

J1.3J12.1

J2.2J12.3
01 52 53 54

4.2

Pacuer xomOuaHpoBanHoit CAP /TIp/

TIK-1 IIK-
19

JI1.1JI1.2
J1.3J12.1
2.2
JI2.3J13.2
01 52 53 54




43

OOBEKTHI YIIPaBIECHHS: TEIUIOOOMEHHUKH
(’KMIKOCTHBIE, TAPOKUKOCTHBIE),
HCTIapUTENH (KOHICHCATOPHI); ICUH.
Lenu ynpaBieHns U IOKa3aTen

3¢ EeKTUBHOCTU. AHAIU3
TEIUIOOOMEHHBIX aIIapaToB KaK
00OBEKTOB YIIPABICHNS W aBTOMAaTH3AIIHH.
TunoBsle penreHnst aBTOMaTH3aIUU U
ynpasieHusi. Bo3moskHbIe BapHaHThI
YIPaBICHAS TETTIO0OOMEHHBIMI
anmapaTaMy B 3aBUCHMOCTH OT
TEXHOJIOTHYECKUX 0COOEHHOCTEH
nporeccoB. /JIek/

0,2

IIK-1 IIK-
19

J1.1J11.2

JI1.3J12.1

J2.2J12.3
01032 33 54

44

ABTOMaTH3anus Mpouecca BoIIapUBaHUS
OOBEKTH aBTOMATH3AIIUHN BBHITTAPHBIE
amnmaparbl ¥ MHOTOKOPITYCHBIE BEITTAPHbBIE
YCTaHOBKH. AHalIU3 npolecca
BBITAPUBAHUS KaK 0OBEKTa YIIPABICHUS 1
aBTOMaTru3aluu. TUIIOBOE pelIeHue
aBTOMatu3aluu. Tunoas cxema
aBTOMaTu3aluu. Bo3aMoKHbIE BapHaHThI
YIIPaBJIECHUS B 3aBUCUMOCTH OT
TEXHOJIOTHYECKIX 0COOCHHOCTEH
nporecca

/JTex/

0,2

ITK-1 IIK-
19

JI1.1JI1.2

JI1.3J12.1

J2.2J12.3
31 52 53 54

4.5

MeTo/ibl COCTABIICHHUSI COKPAILIEHHOTO
BapuanTa (H)YHKIIMOHAIBHOMN CXEMBI
aBTomaru3saiuu. /T1p/

TIK-1 IIK-
19

JI1.1JI1.2
J1.3J12.1
2.2
J12.3]13.2
0132 33 54

Pa3znen 5. ABTomaTu3zanus
MaccOo0OMEHHBIX MPOLECCOB

5.1

O0mmue 0coOEHHOCTH MacCOOOMEHHBIX
MPOLIECCOB KaK 0OBEKTOB YIIPABICHUSI
Onpenenenre MaccOOOMEHHBIX
TIPOLIECCOB. OCHOBHBIE THIIBI
MaccooOMEHHBIX IpolieccoB. PaBHOBecne
pu Maccornepenade. Paboune 1uHIN
MacCcOOOMEHHBIX MPOLIECCOB. JIBrKyias
CHJIa IPOLIECCOB MaccoIepeIayu.
TexHomorn4eckne 0COOEHHOCTH
peanu3aniyu MacCOOOMEHHBIX ITPOLIECCOB.
Oco0eHHOCTH yIIpaBIeHUs
MaccOOOMEHHBIMH IPOIECCAMHU.

/JTex/

0,2

IK-1 IIK-
19

JI1.1J11.2

JI1.3J12.1

J22J12.3
013023354

52

ABTOMaTH3a1us MPOLECCOB
KpUucTajimm3auun

OCHOBHBIE CITOCOOBI KPHCTAJUTH3ALUN B
XHUMHYECKOMH TIPOMBINUICHHOCTH
BBITAPUBAHUEM, OXJIAKICHUEM,
BakyymupoBanueM. Llenu ynpasnenus,
nokaszateins 3PPEKTUBHOCTH. AHATN3
KPHCTAJUTU3aTOPOB KaK 0OBEKTOB
ynpasieHus. TUNoBble peleHus
aBTOMaTH3aIMU. BO3MOXKHBIC BapHaHTHI
yYpaBJICHUSA B 3aBUCUMOCTH OT
TEXHOJIOTHYECKIX 0COOCHHOCTEH
mporiecca.

ABTOMaTH3aIHUs MPOLIECCOB aOCOPOITUH
/JTex/

0,2

TIK-1 IIK-
19

J1.1J11.2

J1.3J12.1

J2.2J12.3
01 52 33 54




53

OOmas xapaKkTepuUCTHKa Ipolecca
abcopOuun. TuroBas TEXHOJIIOTHYECKas
cxema abCopOIMOHHOI YCTaHOBKH.
IMoxazatens 3¢ dexTnBHOCTH U TIETH
YIIpaBJIeHUS IPOLIECCOM. AHanu3
nporecca abcopOIu Kak 00beKTa
VIPaBICHNS U aBTOMAaTH3aMy. THIIOBOE
pelieHye aBToMaTH3alui. Tunosas
cxeMa aBToMaTH3aluu. Bo3amMokHble
BapHaHThI YIIPaBJICHHS B 3aBUCHMOCTH OT
TEXHOJIOTHYECKUX 0COOCHHOCTEIt
nponecca. /Jlex/

0,2

IIK-1 IIK-
19

J1.1J11.2

JI1.3J12.1

J2.2J12.3
01032 33 54

54

ABTOMaTH3aIHs IPOIECCOB CYIIKH
Oo0mmas xapaKTepUCTHKa OCHOBHBIX
METOJIOB CYIIKH ¥ CYIIMIIBHBIX
anmnapaToB, MPUMCHSICMBIX B
XUMHUYeCcKoi TexHonoruu. [Tokazarenn
3¢ PEKTUBHOCTH, IIEIN YIIPABICHHUS.
AHanu3 IponeccoB CyIIKH (Ha IpuMepe
TUIOBOW OapabaHHOM CYIIMIIKH) KaK
00BEKTOB aBTOMATH3AIMH M YIPABICHUS.
TunoBsle peneHst aBTOMaTH3AINN.
TunoBele CXeMbl aBTOMATH3ALIUH.
Bo3Mo)xHBIC BapHaHTHI YIIPABICHHS B
3aBHCHMOCTH OT 0COOCHHOCTEH
TEXHOJIOTHYECKOTO TIPOIiecca.

/JTex/

0,2

IK-1 IIK-
19

JI1.1J11.2

JI1.3J12.1

J22J12.3
01323354

5.5

ABTOMaTH3aIMs IPOLIECCOB
pexTrdHUKanIu

OcoOeHHOCTH HPOIECCOB PEKTH(OUKAIINT
B 3aBUCHMOCTH OT COCTaBa pa3zenseMoil
CMECH M KOHCTPYKTHBHOTO O(OPMIICHHUS.
TunoBast cxema peKTH(HUKAINOHHOM
ycTaHOBKH. [Tokazarenu 3¢ deKTHBHOCTH
mpolecca, LeNd ynpaBleHus. AHaIn3
PEKTHHUKAIMOHHOW YCTAaHOBKH KaK
00BeKTa YIPABICHUS U aBTOMATH3ALIHH.
TunoBoe peleHue aBTOMaTU3aIMN.
TunoBas cxema aBTOMaTH3aLUH.
Bo3Mo)xHBIC BapHaHTHI YIIPABICHHS B
3aBUCHMOCTH OT IeTH yIPaBICHUS U
TEXHOJIOTHYECKUX 0COOEHHOCTEH
porecca.

/JTex/

0,2

IK-1 IIK-
19

JI1.1J11.2

JI1.3J12.1

J22J12.3
0103023354

5.6

DKCIEepUMEHTAIBHOE HCCIICOBAHIE U
HacTpoiika kackaaueix CAP. /J1a6/

IIK-1 IIK-
19

J1.1J11.2
J1.3J12.1
2.2
J12.3J13.2
01323354

Pa3zgen 6. ABTomMaTH3anus
PeaKTOPHBIX MPOLECCOB

6.1

O0mmas xapaKTepHUCTHKA PEaKTOPOB Kak
00BEKTOB YIIPABICHHS

Ha3HaueHue 1 CTPyKTypa XMMHYECKHX
peakropoB. Knaccudpuxanus XuMHIecKnux
MIPOIIECCOB M XMMUYECKHUX PEaKTOPOB.
IMoxazaTtenn 3¢ (heKTUBHOCTH PEAKTOPHBIX
npoueccos. Llemn ynpasnenus. AHanuz
PEaKTOPHBIX TIPOIECCOB Kak 00BHEKTOB
yHpaBJIEHHS 1 aBTOMATU3ALUH

/Jex/

0,2

ITK-1 IIK-
19

JI1.1JI1.2

JI1.3J12.1

J2.2J12.3
31 52 53 54




6.2 CraTnyecKkue U JHHAMUYECKHE 0,2 TIK-1 IIK- JI1.1J11.2
XapaKTEPUCTUKH PEAKTOPHBIX MPOILIECCOB 19 JI1.3J12.1
Juarpamma «Temneparypa uCX0HOTO J22J12.3
peareHTa - TeMIeparypa B peakTope». 01323354
[uarpamma «BpiieneHus-oTBoa Temiay.

Bo3MoskHBIE CTAlIMOHAPHBIE COCTOSIHUS.
BrusiHre M3MeHEHUs TeMIIepaTyphl 1
KOHIICHTPAIIMH UCXOIHOTO peareHTa Ha
Temreparypy B peaktope. Ouenka
YCTOWYHBOCTH CTaIlHOHAPHBIX
coctosiHUM. JluHaMuuyeckue
XapaKTePUCTUKU PEAKTOPHBIX MPOLECCOB.
/JTex/

6.3 TunoBkle pemeHns o aBTOMaTU3aluU 0,2 ITK-1 IIK- JIT.1JI1.2
PEaKTOPHBIX MPOLECCOB 19 JI1.3J12.1
CucTeMBbl peryIupoBaHus OCHOBHBIX J2.27J12.3
1apamMeTpoB B PEAKTOPHBIX IIPOLIECCaXx. 013233 54
Bo3MoxHBIE BapHaHTHI pETYITHPOBAHUS
TeMIIepaTypbl 1 KOHLIEHTPAIIUU B
PEaKTOPHBIX Mpolieccax B 3aBUCUMOCTH
OT TEXHOJIOTUIECKUX 0COOCHHOCTEH
mporecca.

/JTex/

Pa3zgen 7. ABToMaTH3anus
NepUOIUYEeCKUX M JUCKPETHBIX
NMPON3BOJICTB

7.1 ABTOMaTH3alUs IEPUOIUUECKUX U 0,2 TIK-1 TIK- JIT.1 J11.2
JUCKPETHBIX TEXHOJIOTUIECKUX 19 JI1.3J12.1
TPOIIECCOB J2.2712.3
Crennduka NepruoOIHIECKUX 1 010232324
JUCKPETHBIX TMPOIECCOB KaK OOBEKTOB
YIIPaBJICHHUS.

/JTex/

7.2 Mertobl cocTaBiIeHHs pa3BePHYTOTO 3 TIK-1 TIK- JIT.1J11.2
BapuaHTa (PYHKIMOHAIBHOW CXEMBI 19 JI1.3J12.1
aBroMatu3zarmu /I1p/ 2.2

JI2.3J13.2
213222354

7.3 AHann3 OCHOBHBIX THIIOB 0,2 TIK-1 TIK- JIT.1 J11.2
MaTeMaTH4YECKUX MOJEIeH 19 JI1.3J12.1
MEPUOUIECKHUX U TUCKPETHBIX J12.3
nporieccoB. OCOOCHHOCTH peai3aiun 210323354
CHCTEM aBTOMAaTH3allUU U yIPABICHUS
NIEPUOINYECKUMH U AUCKPETHBIMHU
nponeccamu. /JIex/

7.4 AHanu3 nepruoInYecKoro 0,2 TIK-1 TIK- JIT.1J11.2
TPOU3BOJCTBEHHOTO IIpoLecca Kak 19 JI1.3J12.1
00BbeKTa THOKON aBTOMATH3AIMH. J2.2J12.3
Hepapxuueckas cTpyKTypa TuOKoi 01323354
ABTOMATHU3UPOBAHHON XHUMHUKO-

TEXHOJIOIMUYECKOH MPOU3BOICTBEHHON
cucteMbl. MaTeMaTH4yeckoe
MOJICITUPOBAHHUE TEXHOJIOTHICCKUX U
OpraHU3aIMOHHBIX MPOIECCOB B THOKHUX
XTC. Ctpykrypa u GyHKIHOHATbHBIC
xapakrepuctuku ACYTII ruGkux
aBroMaTn3upoBaHHbIX XTC. /JIex/

7.5 ABTOMaTH3aUs IEPUOJUUECKUX 0,2 TIK-1 TIK- JIT.1 J11.2
MIPOU3BOJICTB HA OCHOBAHUHU HIEOJIOTUU 19 JI1.3J12.1
THOKHUX aBTOMAaTH3UPOBAHHBIX J2.2712.3
NIPOU3BOJICTBEHHBIX CUCTEM B 01022324

XMMHUECKO mpoMeIienHocTu /JIex/




7.6 IIK-1 IIK-

19

MaremaTtuueckoe MmoaenupoBanne CAY 5 5
CTaTHYCCKUMHU PeKUMaMu 00bekTa. /J1ab/

J1.1J11.2
JI1.3J12.1
2.2
J12.3J13.2
0103023354

7.7 120 IK-1 IIK-

19

Kypcosas pabora " ABTOMaTH3aIHS 5
TEXHOJIOTHYECKOTO Tporiecca (1o
BapuanTtam)" /Cp/

JI1.1J11.2
JI1.3J12.1
2.2
J12.3J13.1
JI3.2
01 52 33 54

7.8 36 TIK-1 IIK-

19

IIpomesxyrounas aTrectanus /OK3aMeH/ 5

JI1.1JI1.2
J1.3J12.1
2.2
JI2.3J13.1
J3.2
010323354

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpo/ibHbIe BONIPOCHI U 3aaHUS

Bomnpockl k 5k3aMeny:

O 01N DN K~ Wi —

25.
26.
27.
28.
29.

30

. Ctpyktypa coBpemennoit ACYTII

. YPOBHH ¥ 3a/1a4d aBTOMATH3aIUU YIIPABICHHS MPEANPUITHEM

. Hasznauenwue, nenu u pynximn ACYTIT

. Nadopmarmonssie u ynpasistronme Gynkim ACYTIT

. PasmoBugaOCTH ACYTII

. CocraB ACYTII. OnepatuBHbIi epcoHaN U HHPOPMAITHOHHOE 0OECTIeYeHHE.

. CoctaB ACYTII. Opranu3annoHHOE, TEXHUYECKOE U TPOTpaMMHOE 00ecTICUeHHE.
. Pexxumer paboter ACY TIT

. Ucnonb3oBanue SCADA —cuctem nipu cozpanuu ACYTIT

. CucteMHBII OIXOJ K YIPABIEHUIO CI0KHBIMH CHCTEMaMHU
. Kimaccudmkanms cioxHBIX cucTeM
. Kmaccu¢ukanus cucrem ynpasnenus. HerpepbIBHBIC H AUCKPETHBIE CHCTEMBI.

. Knaccmbnxaunﬂ CHUCTEM YIIPABJICHUA. I[eTepMI/IHI/IpOBaHHLIG U CTOXaCTUYCCKHUE CUCTCMBI.

. Cuctemsl ynpaBieHNS TEXHOIOTHYECKUMH 00BbEKTaMU

. Berbop mapameTpoB ynpaBieHns

. Kombunuposanunas CAP

. Kackannaesie CAP

. OCHOBHBIE CBOHCTBA OOBEKTOB aBTOMATHUECKOTO PETYIHPOBAHUS
. PerynmupoBaHre OCHOBHBIX TEXHOJIOTHIECKUX ITaPaMETPOB

. PerynupoBanue ypoBHs

. PerymupoBanue naBnenus

. Perynuposanue pH

. PerynnpoBanune napameTpoB cOCTaBa M KayecTBa

. PerynupoBaHue TEIIOBBIX IPOLIECCOB

ABTOMaTH3aIHA IIpoIecca epeMeInBaHNs

PerynmupoBanue K0XKyXOTPYOHBIX TEILIOOOMEHHHKOB
Oco0eHHOCTH aBTOMATU3aLUH UCIIAPUTEINICH 1 KOHICHCATOPOB
PerymupoBaHue MacCOOOMEHHBIX ITPOIIECCOB

ABTOMAaTH3AIS PEKTH(PUKAITMOHHBIX YCTAHOBOK

. ABromaTn3anust abCOpOIMOHHBIX U BBIIAPHBIX YCTAHOBOK

5.2. TeMbl NCbMEHHBIX PadoT

KypcoBas paboTa "ABTOMaTH3aLUs TEXHOIOTHUECKOTO Mpoliecca (1o BapuaHTam)"

5.3. ®oHp OLEHOYHBIX CPEJCTB

Pabouas nmporpamma gucnumianasl (PIT/]) obecrieuena (OHIOM OIEHOYHBIX CPEACTB [UIS IPOBEACHUS TEKYILIETO KOHTPOJIS H
HPOMEXYTOUHOMH arrectanyy. QOHI BKIIIOYAET NPHUMEPHbIE BAPUAHTHI 3aJaHUH, TECTHI, BOIIPOCH! K IPOMEKYTOUHOM

arrectaiun.DoH1 O1IEHOYHBIX cpelcTB sBisercs [Ipunoxxenuem kaannoit PI1J]

5.4. IlepeyeHb BUOB OLICHOYHBIX CPEICTB

TH
KO
KO
BO

TIOBBIE 3aJJaHUS [UIS IPOBECHNUS JTa00PaTOPHBIX/IPAaKTHIECKUX padorT,
HTPOJIBHBIE BOIIPOCHI IJIsl OTYETA JJAOOPATOPHBIX padoT,

MIIIEKThI TECTOBBIX 3aJIaHUH,

HPOCHI K 3K3aMEHY.




6. YHAEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JTUCIUIIJINHBI (MOAY JISA)

6.1. Pexomenayemast 1ureparypa

6.1.1. OcHoBHas JuTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narensctBo, rox | Komuu-Bo
JI1.1 | TpymHukos, M. A. [u | ATOMaTU3UPOBaHHBIE CUCTEMBI YIIPABICHUS B Bosnrorpan: 1. U31.
ap.] npombiiieHHocTH. Kypce nexkmuid. Beimn. 2 [DneKTpoHHbII BonrI'TY, 2015
pecypc] : yuebHoe mocodue - http://library.volpi.ru
JI1.2 | HBanos A.A. ABTOMaTH3aIMsI TEXHOJIOTHYECKUX MPOLIECCOB M MPOU3BOJICTB: 2 Mocksa: DOPYM: 39
- U3IL.MCIIp. U Jo11. - (Briciiee o6pa3oBanue) NH®PA-M, 2015
JI1.3 | Knemnuxkos, B. B. ABTOMAaTH3AIS IPON3BOJICTBEHHBIX IIPOIIECCOB: yIeOHOE Mocksa : THOPA 15
rnocooue -M, 2021
6.1.2. lonoJiHNTEIbHAS JTUTEPATYypa
ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, roa | Komny-o
JI2.1 |TpyuraukoB, M. A. [ | OCHOBBI aBTOMAaTH3AIMU THUIIOBBIX TEXHOIOTUUECKHUX MPOLIECCOB Bounrorpan: JI1. U31.
Ip.] B XMMHYECKOH MPOMBIIJIEHHOCTH ¥ B MAIIMHOCTPOCHUH BoarI'TY, 2012
[DnexTpoHHBIH pecypc] : yaeOHOe mocodue -
http://library.volpi.ru
JI12.2 | Tpymnukos, M. A. Opraxu3anus IpoBeACHUS PabOT IO MPOSKTUPOBAHHUIO U Bounrorpan: 1. U31.
skcrutyatauuu ACY TII [DnekTpoHHsli pecypce] : yaeGHoe Boarl' TV, 2016
nocobwue - http:/library.volpi.ru
JI2.3 | dypcenko, C. H. [u ABTOMaTH3AIMS TEXHOJIOTHYECKUX MPOILECCOB [ DNEKTPOHHBIN Munck: Hosoe 3. U3,
ap.] pecypc] : yuebHoe mocobue - https://e.lanbook.com/book/64774 3HaHue, 2014
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI3.1 | TpymHuxos, M. A. ABTOMaTH3aLUs TEXHOJIOTMYECKUX IIPOLIECCOB. BrinonHeHue Bomxckuii: BIIN 9I1. U31.
KypCcOBOii paboTHI [ DIEKTPOHHBIN pecypc] : METOIUYECKue (pumman)
ykaszanus - http://library.volpi.ru BonrI'TY, 2016
JI3.2 | Tpymnukos, M. A. JlaGopaTopHBIi MPAKTUKYM MO aBTOMATH3aIUH Bomxckuii: [b.u.], 3I1. U3,
TEXHOJIOTHYECKHUX TPOIIECCOB B Mporpamme codesys 2016
[OnexTpoHHBIH pecypc] : METOIUUECKHE YKAa3aHHS -
http://library.volpi.ru
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH '"UHTepHeT"
D1 | DnekTpoHHO-OMOMMOTeUHas cucteMa "Jlann": http://www.e.lanbook.com/
32 | Caiit oubauotexu BIIU (punman)BonrI'TY: http://library.volpi.ru/csp/library/StartPage.csp
23 | DnekTpoHHas-6ubaHoTedHas cuctema BonrI'TY: http://library.vstu.ru/
D4 | DnekrpoHHO-OubIHOTEUHast cucteMa "FOPAUT":https://biblio-online.ru/
6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust
7.3.1.1 | IIporpammMHOe obOecnieueHne I MPOBEICHUS Ta00PATOPHBIX PAOOT U MPAKTUIECKUX 3aHATHIA:
7.3.1.2 | MS Windows 7:
7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4
7.3.1.4 | Cyomuuensunonnsiid gorosop Ne Tr000150654 ot 07.07.2017r. (moamucka Ha 2017-2018rr)
7.3.1.5 | Cyonmuuensnonnsiii goroop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rr)
7.3.1.6 | Cyonuuensnonnstii goroBop Ne KMC-108-2015 ot 07.04.2015r. (moxnucka Ha 2015-2016rr)
7.3.1.7 | Cyonmuuensunonnstii goroBop Ne KMC-099-2014 ot 08.04.2014r. (moxnucka Ha 2014-2015rr)
7.3.1.8 | Cyonmuuensnonnstii goroBop Ne Tr018575 ot 01.04.2013r. (monmucka Ha 2013-2014rr)exxerogHoe mpoajieHue;
7.3.1.9 | MS Windows XP IToamucka Microsoft Imagine Premium
7.3.1.1 | ID df8605e9-c758-42d6-a856-ac0ba9714cc4
0
7.3.1.1 | CyonuuensnonnsIit norosop Ne Tr000150654 (moamucka Ha 2017-2018rT)
1
7.3.1.1 | Cyomunensnonnstii goroBop Ne KMC-193-2016 (moanucka Ha 2016-2017rT)
2
7.3.1.1 | Cyonmuuensunonnstii goroBop Ne KMC-108-2015 (moanucka Ha 2015-2016rT)
3
7.3.1.1 | Cyonuuensunonnstii gorosop Ne KMC-099-2014 (nmoanucka Ha 2014-2015rr)




73.1.1

Cy6munensuonnsiit qoroop Ne Tr018575 (moanucka Ha 2013-2014rr)

7.3.1.1

MS Office 2007 JIuuenzust Ne 44780109 ot 10.11.2008 (6eccpounas)

7.3.1.1

MS Office 2003 JIuuen3zust Ne41449069 (6eccpounas)

7.3.1.1

CoDeSys v2.3 (cBoboanoe ITO https://www.codesys.com/the-system/licensing.html )

7.3.1.1

Codesys v3.4 (cBoboanoe ITO https://www.codesys.com/the-system/licensing.html )

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

WHbopManmoHHO-TTOUCKOBas cucTeMa (eepantbHOro rocyJapcTBEHHOT0 yupexaeHus «DenepanbHplii HHCTHTYT
MIPOMBITIICHHOHW cOOCTBeHHOCTH (OectuiaTHbI goctyn): http://www1.fips.ru

7322

Hay4anas snexrponHas 6ubnmnoreka eLIBRARY': https://elibrary.ru/defaultx.asp

73.2.3

HHpopManmoHHO-TIONCKOBAas cUcTeMa maTeHToB: https://patents.google.com/

7324

DnekTpoHHO-OnbmnoTeuHas cucteMa "Jlane": http://www.e.lanbook.com/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

7.1

BIIU (¢pumman) BonrI'TY pacronaraer MaTepranbHO-TEXHHIECKOH 0a30H, COOTBETCTBYIOIICH ACHCTBYIONIIM
IIPOTUBOIOXKAPHBIM IIPAaBIJIAM H HOPMaM U 00ecIIeunBarouiel IpoBeICHNE BCEX BUIOB YyIEOHOH AESTENbHOCTH,
HPEyCMOTPEHHBIX YUeOHBIM IIAHOM 110 AUCLUITINHE.

7.2

7.3

VYueOHbIe ayAUTOPUH AT IPOBEACHUS 3aHATHH JIEKIIHOHHOTO TUIIA, Ta0OPATOPHBIX PabOT, KypCOBOTO ITPOESKTUPOBAHMUS
(BBITIOJTHEHHST KYPCOBBIX PaboT), IPYIIIOBBIX U HHIUBUYaIbHBIX KOHCYJIbTAllUH, TEKYIIET0 KOHTPOIS 1 IPOMEKYTOUHON
aTTecTallil YKOMIUICKTOBaHbI yueOHOI MeOemnbio (yaeOHas 10CKa, TocaJOuHbIe MECTa M0 KOJIIMYECTBY 00yJaromuXcs,
pabotdee MeCTo MperoAaBaTelis) ¥ TEXHUIECKUMHU CPEJICTBAMU O0YIEHUSI, CIIYKaI[FIMH JUIS IPECTaBICHUS yIeOHOH
rHpopMannu OONBIION ayAUTOPHH.

7.4

7.5

Ipu npoBeeHNH 3aHATHH JIEKIIMOHHOTO THIIA UCITIONIB3YeTCS AEMOHCTPAIIMOHHOE 000pyIOBaHHE U yIeOHO-HATIISITHBIE
noco6us, odecrednBaIye TeMaTHIECKUe WITIOCTPAuy o TeMaM pabouel IporpaMMBbl TUCIUIIIHHEL

7.6

7.7

MarepuaabHO-TEXHUUECKOE 00eCTIedeHNE BKITIOYAET B ce0s 1a00paTopu, OCHAIIIEHHEIE Ta00paTOpHBIM 000PYIOBaHUEM:

7.8

7.9

1 cepBep, 9 KOMITBIOTEPOB.

7.10

Jlabopatophas ycranoBka Beckhoff CX9001-1101.

7.11

Kontpomnep Simatic C7-635.

7.12

Po6ot MII-11 — 2 mr. Po6botr MII-9¢ — 1 mr.

7.13

7.14

INomemneHns U1 cCaMOCTOATENTFHOM PaOOTHI 00YUAIONINXCS: METOANIECKIH KaOnHeT Kadenpsl BAD A-25, untambHbIH 3ai
OMOIMOTEKH, BEIYUCTUTENbHBIN eHTp BITN.

7.15

INomemneHns 11 cCaMOCTOSTENFHOM PaOOTHI 00YHAIOIINXCSl OCHAIIECHBI KOMITBIOTEPHON TEXHUKOH ¢ BO3MOKHOCTBIO
HmojKIIto4YeHHs K cet "VHTepHeT" 1 o0ecreueHreM JOCTyIa B 3NEeKTPOHHYIO HH()OPMAIOHHO-00pa30BaTENbHYIO Cpeay
OpraHU3alHH.

7.16

7.17

DnexTpoHHO-O6nbmuoTeunas cuctema BIIU (¢punuan) BonrI TY obecnieunBaeT BO3MOKHOCTB 10CTya 00yJaromerocs u3
0001 TOYKH, B KOTOPOW MMEeTCsl JOCTYI K HH()OPMALMOHHO-TEJICKOMMYHHKAIMOHHON cetr "HTepHeT", KaKk Ha
tepputopun BITU (prnman) BonrI'TY, Tak u BHe ero.

8. METOANYECTKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

OCHOBHBIMHU BHJIAMH 3aHATHH IO TUCIUIIINHE SBJISIOTCS AYAUTOPHBIC 3aHATUA: JICKIWUHU, IPAKTUICCKUC 3aHATUA U J'Ia60paTOpHI>I€
3aHATH, a TAKXKEC CaMOCTOATCIIbHAA pa60Ta CTyACHTA.

Jlexiun

KoHncnektupoBaHue JIeKIMii peKOMEHIyeTCsl BECTH B CIIELIMAIbHO OTBECHHOM AJIsl ATOTO TETpaa, KaXk/blil IUCT KOTOPOU JOJKEH
UMETh oISt (4-5 M) U1 JOTIOJIHUTENIbHBIX 3aIuCcei.

B koHcnekTe peKkoMeHAyeTCs 3alUChIBaTh TEMY M IUIaH JIEKIUH, pEKOMEHIYEMYIO JTUTepaTypy K TeMe. 3alucH pa3elioB JIEKIUN
JIOJKHBI UMETh 3ar0JIOBKH, TIOJ3ar0JI0BKH, KpacHbIe CTPOKU. Ha3BaHHBIE B JIGKIIMH CCHUIKU HAa MEPBOMCTOYHUKH HAJI0 TOMETUTh HA




HOJAX, YTOOBI IPU CAMOCTOATENIFHON paboTe HAMTH U HCHONB30BATh UX.

B koHCMEKTe JOCIOBHO PEKOMEHYETCs 3alUChIBATH TONBKO ONpEeIeHuUs MOHSATUH, KaTeropuii u T.1. VIHOe n310keHHOE JIEKTOPOM
JIOJDKHO OBITH 3aIIMCaHO CBOMMH CJIOBaMHU. PekoMeHyeTcs BEIpaboTaTh M NCIIONB30BaTh IOMMyCTUMEIC COKPAIIeHHs Hanboee
pacIpoOCTPaHEHHBIX TEPMHUHOB M TOHSTHH.

B koHCHEKT peKOMeHIyeTcs 3aHOCUTh BCE, UTO MPENOAaBaTeNb MUMIET Ha JOCKE, a TAKXKE PEeKOMEHIyeMble ()OPMYIIBI, CXEMBI,
TaOJHIIBI, AUArPaMMBI U T.J.

PexomenryeTcst n3ydnuTh M 0TpabOTaTh MPOCITYIIAHHBIC JICKIIMN 03 MPOMEIICHNS — 9TO 3HAYUTEIFHO COKOHOMHT BPEMS
CIIOCOOCTBYeT JIydIIIeMy YCBOSHHIO MaTepHaa.

JlabopatopHbie pabOTHI

JlabopaTopHbIe 3aHATUS IPeAHA3HAYCHBI I 3aKPEIUICHUS 3HAHUH, TOTYYEHHBIX 00YyJaroIUMUCS TIPH OCBOEHHU TEOPETHYECKOTO
Marepuana. B xone nposenenus 1abopaTopHOi paboThl HCTIONB3YIOTCSI METOANYECKUE YKa3aHUS 110 AUCLUILINHE.

IIpakTryeckue 3aHATUSA

[MpakTdeckne 3aHATHS TOCTPOCHBI CICSTYIONIM 00pa3oM: JTs KaKI0T0 pasjerna (TeMbl) pacCMaTPHBAIOTCS TPUMEPhI PEIICHHS
3a/1a4 ¥ BBITIOJTHEHUSI 3a[JaHHH, a 3aTeM MPEIOCTABISIFOTCS KOMIUIEKTHI 3a7a4 ¥ 3aJJaHUH JIJIsI CAMOCTOSITENILHOTO pelieHus. B ciydae
HEMPAaBUIILHOTO PEIICHHS 00yJaroueMycs IpeIaraeTcsi IOBTOPUTh COOTBETCTBYIOIIUI Pa3ziell TCOPSTUISCKON YacTH, MOCIe Yero
BEPHYTHCS K PEIICHHIO KOMIUICKTA 3a1a4 U 3aJaHHH.

BrimosnHeHue 1 3amunTa MPakTUIEeCKOW paboTHI IIPEAIIoNaracT MHTEPaKTUBHBIN 00MeH nHpopMarnuel ¢ npenogasareneM. s
YCIEIIHOTO BHIMTOTHEHUS MPAKTHYECKUX pab0OT PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS C LIEIbIO U COAEPIKaHUEeM MPaKTHIECKOM
paboThI, HOBTOPUTH TEOPETHYCCKUIT MaTepHall, UMETh KOHCIEKT JICKIIMOHHOT'O 3aHATHUS [0 COOTBETCTBYIOIICH TEMeE.

CamocrosrenbHas paborta

Ocoboe MecTo cpeH BHIOB CaMOCTOSITEIILHOM paObOTHI 3aHUMAeT paboTa ¢ IUTEPaTypO, FNMEKTPOHHO-OHOIMOTEYHBIMU pPeCypcaMu
1 HH()OPMAIIMOHHO-CITPABOYHBIMU CHCTEMaMH, SIBISTFOIHECS OCHOBHBIMU METOJIAMH CaMOCTOSITEIIFHOTO OBJIAJICHNS 3HAHUSIMHU.

CaMOKOHTpOJIb

CaMOKOHTPOIIb 3HAHUH, TOJyIeHHBIX YJAIIMMICS NP U3YUCHUH Pa3/IelIoB (OCBOCHHE TEOPETHIECKOTO MaTepHaa, BEIITOTHEHHE
MpaKTUIECKUX 3aJJaHuil) peKOMEHIyeTCsl OCYIECTBIISATH C MOMOIIBIO OLEHOUYHBIX cpericTB «KoHTponsHbIe BOmpockl» U « TecToBbIe
BOIPOCHI», IIPEICTaBICHHBIX B DOH/IE OLEHOYHBIX CpeCTB. JlaHHbBIE pecypChl TO3BOJISIOT 00YJatoIIeMycCsi CAMOCTOSTENILHO
OLIEHUTH CTENIEHb YCBOCHUS MaTepuaa.

MeTtonuueckue PEKOMECHOAUH 110 O6y'{€HI/IIO Jiji ¢ OrpaHU4YCHHBIMU BO3MOXXHOCTAMUA 3J0POBbs U NHBAJIUIOB!:

B cooteTcTBHE ¢ METOIUUECKUMH pekoMeHaarmsaMu MunoOpHayku P® (yrB. 8 anpens 2014 r. N AK-44/058H) B Kypce
HPE/II0JIaraeTcsi UCIONb30BaTh COLMAILHO-aKTHBHBIE ¥ PE(IICKCUBHBIE METO/IbI 00YUCHUS, TEXHOJIOTUH COLIMOKYIILTYPHOH
peabMIMTALNH C IEJIbI0 OKa3aHUs IOMOIIM B YCTAHOBJICHUH ITOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIICHHUIT C IPYTHUMH CTY/ICHTAMH,
CO37aHUH KOM(OPTHOTO IICHXOJIOTHYECKOTO KIIMMaTa B CTyAeH4ecKoi rpymme. [Tondop n pa3padoTka yueOHBIX MaTEpPHAIIOB
MPOU3BOIATCS, IO Mepe HEOOXOIMMOCTH, C yIeTOM MpeI0CTaBICHHU MaTepHala B pa3INuHbIX (OpMax: ayAualbHOH, BU3yaIbHOH,
C UCTIOJIB30BAaHNEM CHIELHATBHBIX TEXHUUECKUX CPEICTB U MH(POPMAIIMOHHBIX CHCTEM.

OcBoeHue AUCIMIUTMHEI THIIaMu ¢ OB3 ocymiecTBisieTcs ¢ HCTIOIB30BaHUEM CPEACTB 00YUEeHHUS O0IIIEro U CIIEIHAIBHOTO
Ha3Ha4YeHHs (MIePCOHAIFHOTO ¥ KOJUIEKTHBHOTO HCIIOJIB30BaHMA). MaTepHanbHO-TeXHIYECKOe 00eceueHNe IPEeayCcCMaTpUBaeT
npucnocoOneHue ayIuTopuii K Hyxaam jun ¢ OB3.

®dopma poBeICHUS aTTECTALNH IS CTYCHTOB-HHBAIN/IOB YCTAaHABIUBACTCSI C yIETOM MHJIMBUIYaTIbHBIX ICUXO()U3NIECKIX
ocobennocteit. s crynentos ¢ OB3 npemxycMaTpuBaeTcst JOCTYIHAS GOpMa MPEIOCTaBICHUS 3aIaHIA OIIEHOYHBIX CPEICTB, a
HUMEHHO!

. B [I€YaTHOH WJIM 3JIEKTPOHHOH (hopMe (ISt JIML ¢ HApYIIEHHSMH OIOPHO-JBUTATEJILHOTO aIapara);

. B TI€YAaTHOH (hOpMe MIH IITEKTPOHHOH (hopMe C YBEIHMUICHHBIM MIPHU(PTOM M KOHTPACTHOCTBIO (IJIS JIMI[ C HAPYIICHUSIMHI
ClTyXa, pedH, 3peHus);

. METO/IOM YTEHHUSI ACCUCTEHTOM 3aJaHus BCIYX (IUIS JIMI C HAPYIICHUSIMHU 3PEHUS).

CryneHTaM ¢ MHBAJIMIHOCTBIO YBEIMYNBACTCS BpeMs HA IIOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOIPOCHI. J[JIst TAKHUX CTYIICHTOB
TpeTyCMaTPUBACTCS TOCTYITHAS (hopMa MTPETOCTaBICHUS OTBETOB Ha 331aHUSA, 2 IMEHHO:

. HMICBMEHHO Ha Oymare miu HabOpoM OTBETOB Ha KOMIIBIOTEpE (IS JHI[ C HapyHICHHSAMH CIyXa, PedHn);

. BBIOOPOM OTBETa M3 BO3MOKHBIX BAPHAHTOB C MCIIOJIb30BAHHEM YCIYr acCHCTEHTa (JUISl JIMI] C HAPYLICHUSIMH OIIOPHO-
JIBUTATEJILHOTO armapara);

YCTHO (JUTS JIUII C HApyIICHUSAMH 3pEHHS, OOPHO-ABUTaTEIFHOTO allapaTa).




