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Meronuueckue ykazaHUsT JUIsI CaMOCTOSATEIbHOM paboThl CTYIEHTOB IO
TUCLUIUIMHE «ABTOMaTH3alUgd 00bEKTOB T0ObIYM HepTH» / cocTtaBuTens: B.B. Epmios.
- YaesaoBck: Yal'Vy, 2019.

Hacrosimue  meToauyeckue  yKa3aHUsl [peAHA3HAYEHbl Il CTYJEHTOB
OakanaBpuara o Hanpasienuto 21.03.01 «HedrerazoBoe neno» Bcex popM oOyueHus,
M3YYaloIUX AUCIUIUIMHY «ABTOMaTH3alus O0BEKTOB a00buM HedTw». B pabote
NpUBEICHBI JIUTEpATypa MO JAUCLUILUIMHE, OCHOBHBIE TEMBI Kypca U BOIPOCHI B paMKax
KaXIOW TeMbl, PEKOMEHJIAllMd IO M3YYCHHIO TEOPETUYECKOro MaTepuaia u
BBIMOJTHEHUIO MPAKTUUECKUX 3aHATUH, KOHTPOJIBHBIE BOIIPOCHI JJIsI CAMOKOHTPOJIS.

Lens camocTosiTeNbHOM pPabOThl CTYACHTOB — CHCTEMAaTHYECKOE H3y4YeHUE
JTUCIUIUIMHBI B TEYEHUE CEMECTPA, 3aKpeIieHne 1 yriayOJeHue MoJy4eHHBIX 3HaHUI Ha
JIEKIIMOHHBIX 3aHATUAX W TMPU MPOBEJICHUM CEMUHAPCKUX HIPAKTUUECKUX 3aHITHH, a
TaK>Ke MPU BBHIMOJIHEHUH JIA0OPATOPHBIX pabOT MO JUCIUTUIIHHE.

Crynentam 3a04HOi (opmMbl OOyuYeHHUS CIIEAyeT WHCIOIb30BaTh JIaHHBIE
METOJIMYECKUE YKa3aHUs IS CAMOCTOSITENIbHOIO M3y4YeHUs MUCHUIUIMHBL CTyaeHTam
ouHOM (opmbl OOydeHHs OHM OYyIyT TOJIE3HBI NPU TOJATOTOBKE K CEMHHAPCKUM
UIPAKTUYECKUM 3aHITHIM U TIOJITOTOBKE K c/jaye 3a4€Ta 1Mo JaHHOU TUCHUTIIMHE.

Kaxxaplii CTyIEHT MaTepualibl CaMOCTOSITEIbHOW pabOThI 3aMMCHIBAET B pab0OdyrO
TETpaab C JEKIUsAMU, OGOpMIIEHHE KOTOPOH JOHKHO OTBEYATh CIEAYIOIINM
TpeOOBAHUSM:

- Ha TUTYJIbHOM JIMCTE YKa3blBa€TCs Ha3BaHUE pazlesia, Kypca, TIpYIIIIbI,
dbamMuus, UMsi, OTYECTBO CTYICHTA;

- Kaxpgas paboTra HyMepyeTcs B COOTBETCTBUM C pa3feinamMu ydeOHOU
MPOrpaMMBbl, MUIIETCS 1aTa BHIMOIHEHUS paOOThI;

- B pabouyro TeTpaab NOJHOCTHIO 3alHCHIBACTCSl Ha3BaHUE paOOTHI, IENb,
MIPUBOJUTCS KPATKOECOAEPKaHUEN3yUEHHOI'0 MaTepraa;

- B KOHIIE KaXJIOH CaMOCTOSITEIbHOM pabOThl NPUBOAUTCS OCHOBHAas U

JONOJIHUTEbHAS JIUTEPATypa, UCI0JIb30BaHHbBIC IPU U3YUYEHUHU MaTepHaa.



1. TEOPETUYECKAS YACTbCAMOCTOATEJBHOM PABOThHI

CamocTosTenbHasi paboTa CTYJEHTOB COCTOUT U3 JIBYX YacTeH:

- U3y4YE€HHUE TEOPETHUUECKOTO MaTepHualiano JUCIUILINHE,

- TOATOTOBKA K CEMHUHAPCKUM M MPAKTUYECKUM 3aHITHSIM, a Takke
1a00paTOPHBIM 3aHATUSMIIO J1a60paTOPHBIM 3aHSATUAMIIO JTUCLUTUIAHE
«ABTOMaTHU3AIMA OOBEKTOB JOOBIYN HEDTUY.

JInst caMoCTOSITeNIbHOM PabOThl peKOMEH0BaHAa OCHOBHAs JIMTEPATYypa, a TaKXKe
MOKHO HCIIOJIb30BaTh JIOMOJIHUTEIbHBIE MCTOYHUKH, pa3MenIéHHbIE Ha calTax
OCHOBHBIX  00pa30BaTEIbHBIX  YUYPEXKJACHUH,  OCYIIECTBIAIONIUX  IOJATOTOBKY
CIIEIUAIIMCTOB JIJIs1 HEPTEra30BOM MPOMBIILICHHOCTH.

JlutepaTypHble UCTOYHUKH, YKa3aHHbIE B pabodeil mporpamme 1o AUCIUILIINHE
«ABTOMaTHU3aIUA OOBEKTOB JOOBIYN HEDTUY.

OCHOGHasA:

1. IIpaxoBa OCHOBBI aBTOMaTH3allMU TEXHOJOTUYECKHX IPOILIECCOB He(dTerazoBoro
npousBojacTBaM.: M31-Bo "«Akagemus», 2012.

2. Yucrodopora H.B., Koamoropor A.I'. TexHomoruyeckue M3MEpPEHHS U MPHOOPHI.
Y.1.- Anrapa. AI'TA, 2008.

3. Ilponun H.C. OcHoBbl MeTponioruu. — M.: Jloroc, 2007.

4. I'pomakoB E.. ABroMaruzaiius HedTera3oBBIMU TEXHOJIOTHYSCKUMH ITPOIIECCAMHU. -
Tomck, TIITY, 2010.

5. AnapeeB E.b. ABromaTu3anusi TEXHOJIOTHUECKHX MPOIECCOB JOOBUM HE(TH U rasa.
M.: Heapa, 2008.

6. YueOnoe mnocooue HII® MHCAT. BBeaenue B pa3paboTKy HOpPOEKTOB MacTep-
SCADA. M.: 2012.

7. bensxoB B.JI. ABroMaruzanusi MpOMBICIOBOM MOJATOTOBKA HEe(PTH U BOIBI. M.:
Henpa, 1988. — 232 c.
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1. ABTOMaTH3alMs TEXHOJOTHYECKUX mporeccoB. O003HAYEHHS YCIOBHBIE TPUOOPOB U

cpeacTtB aBroMarm3anun B cxemax. ['OCT 21.404-85.



2. ®apxoBuu B.C. ABTOMaTu3zanus TEXHOJOTMYECKUX TMPOLECCOB THUAPOIU3HBIX
IIPOU3BOACTB. - M.: JIecHass npoMBIIUIEHHOCTB, 1980.

3. IlpombinuienHsle npubOpsl U cpeactBa aBroMaruszanuu: CnpaBounuk / Iloa. pen.
B.B. Uepenkosga. - JI.: Mammnoctpoenue, 1987. - 847 c.

4. Tlonoukwuit JI.M., JlammenkoB I'.M. ABToMaTu3amus XUMHUYECKUX MPOU3BOICTB:
VuebH. Ilocobue. - M.: Xumus, 1982. - 296 c.

5. Ilysano B.B., OramxanoB [I'.A., TonybstaukoB B.A. Apromaruzanus

IMPOU3BOACTBCHHBIX IIPOUCCCOB B XUMHYECKOU IMPOMBIIIIJICHHOCTMU. —M.: Xumus.

1991.- 480 c.

1. D1eKTpOHHO-0U0INOTEYHbIE CHCTEMBbI:
1.1. IPRbooks [DnekTpoHHBII pecypc]: 3JIeKTPOHHO-OMOIMOTEUHAsT cucTeMa / TpyIina
komnanuii A Ilm Op Menua . - Dnektpod. nad. - CaparoB , [2019]. - Pexum

nocryna: http://www.iprbookshop.ru.

1.2. FOPAMT [DieKkTpoHHBIH pecypc]: 3neKTpoHHO-GuOIHoTeuHas cuctema / OO0
DJIEKTPOHHOE M3/1aTEJIbCTBO IOPAUT. - DNEeKTpOH. JaH. — Mocksa , [2019]. -

Pexxum nocryna: https://www.biblio-online.ru.

1.3. KoHcyabTaHT cTyaeHTa [DIEKTPOHHBIM pecypc]: 3JIeKTpOHHO-OMOIMOTEUHAS
cuctema / OOO Ilomurexpecypc. - DnekTpoH. gaH. — Mocksa, [2019]. - Pexum

noctyna: http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanb [DnexTpoHHBIN pecypc]: anmekTpoHHO-Oubanoreunas cuctema / OO0 DBC
Jlanb. - DOmnexrpon. man. — C.-IlerepOypr, [2019]. - Pexum nmocryna:

https://e.lanbook.com.

1.5. Znanium.com[DneKTpOHHEBIN pecypc]: eKTpoHHO-OnOmoTeuHas cucrema / OO0
3HaHUYM. - OIJEKTpoH. JnaH. — MockBa, [2019]. - Pexum jgoctyma:
http://znanium.com.

2. KouncyabrantIlinwce [DnekTpoHHBIH pecypc]|: chpaBodHas MpaBOBas CHCTEMA.

/Kommnanus «Koucynsrant [lntoc» - Dnextpos. naH. - Mocksa :Koncynsrantlntoc,

[2019].


http://www.iprbookshop.ru/
https://www.biblio-online.ru/
http://www.studentlibrary.ru/pages/catalogue.html
https://e.lanbook.com/

3. ba3a nqaHHBIX NepHOAMYECKMX W3JAHWH [DIEKTPOHHBIA pecypc]| : AJIEKTPOHHbBIE
xypHanel  / OO0 UBUC. - DnextpoH. gaH. - Mocksa, [2019]. - Pexum nocryna:
https://dlib.eastview.com/browse/udb/12.

4. HanuoHabHas 3JIeKTPOHHAsA OMOIMOTEeKa [DIEKTPOHHBINA pecypc]: AIeKTpOHHAas

oubnmoreka. - nekTpoH. AaH. — Mocksa, [2019]. - Pexxum noctyna: https://H30.pd.

5. DuaektponHass Oubiaumoreka aguccepramuii PI'b  [DnextponHbIl pecypc]:

anexktpoHHas Oubnuoreka / ®I'BY PI'b. - Dnekrtpon. man. — Mockga, [2019]. -

Pexum mocryna: https://dvs.rsl.ru.
6. ®enepanbHbie HHPOPMANIMOHHO-00pa30BaTeIbHbIE MOPTAJIbI:

6.1. Uudopmanonnas cucrema EquHoe OKHO JiocTyna K 00pa3oBaTeIbHbIM PECYPCAM.

Pesxxum noctyna: http://window.edu.ru

6.2. @OenepanbHblii  moptan  Poccuiickoe oOpazoBanue. Pexum  gocryna:

http://www.edu.ru

7. O6pa3oBartesibHbIe pecypcbl Yal'y:

7.1. DJIeKTpOHHAs oubimoTeka yal'y. Pexxum JlocTymna

http://lib.ulsu.ru/MegaPro/Web

7.2. O6pazoBarenbHbiil mopTan Yiul'yY. Pexxum goctyna : http://edu.ulsu.ru
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2. MIPAKTUYECKASI YACTh CAMOCTOSITEJIbHOMPABOThHI

®opma
Bua camocTosiTeIbHOM PadoThI KOHTPOJIs
Oo0nbe
(npopabomxa yuebHo20 Mmamepuand, (nposepra
Ao 1 [ I L 1 peutenue 3a0au, peghepam, 00OKA0, MB peuieHus
KOHMPONbHAS paboma, no020moeKa K Hacax 3a0au,
coaue 3auema, dK3ameHa u op.) pedhepama u
op.)
1. Ananus [TpopaboTka yueOHOTO MaTepuana c
TEXHOJIOTHYECKOTO HCIIO0JI30BaHUEM PECYPCOB yueOHO- YCTHBIN
Mporecca Kak 00beKTa METOUYECKOTO M MH(GOPMAITMOHHOTO 10
JIpaBIICHYA obecreyeHnsl TUCIUTUINHBI. ompoc
2. ABTOMaTu3anus [IpopaboTka yuebHOr0 MaTepuana c YCTHBIN
HerTSIHI)IX CKBa)KUH HCIIOJIb30BAHHUEM PECYPCOB yqe6HO'
METOAMYECKOT0 ¥ UH()OPMALIMOHHOTO 20 onpoc,
oOecrieyeHnst TUCIUILINHEL,
[Toaroroska pedepara pedepar
3. ABTOMaTHU3UPOBAHHbBIC [IpopaboTka yueOHOTO MaTepuaia ¢ YCTHBIHOIPOC,
TPYIIIOBBIE 3aMEPHBIE HMCIIOJIb30BAaHUEM PECYPCOB yIeOHO- 3aruTa
YCTaHOBKH METOIUYECKOTO M MH(POPMAITMOHHOTO 20
o0ecrieueHNsI TUCIUTUIAHEL; nabopaTopHOU
[ToaroroBka K ciaye 3K3amMeHa paGoThI
4. ABTOMaTu3upOBaHHBIE [TpopaboTka yyeOHOTO MaTepuaia ¢
CHCTEMBI KOHTPOJIS HCIT0JIb30BaHUEM PECYPCOB yueOHO- YCTHBINOHPOC,
JOKUMHOM HACOCHOI METOUYECKOTO M HH(GOPMAITMOHHOTO 3alyTa
cranumm (YTICB) obecreyeHust TUCIUIUINHBI; 20 5
. . IlonroroBka K ciade 3K3aMeHa nabopaTopHoi
KYCTOBOI HACOCHOM PaGOTHI
craniuu (BKHC).
5. ABromaruzanus [IpopaboTka yuebHOTO MaTepuana ¢ YCTHBIMOIIPOC,
MPOMBICJIOBOM MOJITOTOBKHU MCIIOJIb30BAHUEM PECYPCOB yueOHO- 3alIuTa
HedTH METOINYECKOTO U MH(POPMAITMOHHOTO 20
obecreyeHnst TUCIUTUINHBI; nabopaTtopHoit
[ToaroroBka k caaue sK3aMeHa paGoThI
6. ABTOMaTH3UpOBaHHAs [IpopaboTka yuebHOTO MaTepuana ¢ YCTHEIHOTIPOC,
CHCTEMA YIIPaBICHUS HCIIOJIb30BAHUECM PECYPCOB yqe6H0' 3aIUTa
TeXHOIOIHYeCKUMU METOINYECKOTO U MH(POPMAITMOHHOTO 10
[POLIECCAMH TPAHCTIOPTA K obecrnedeHust TUCIUTUINHEI; nabopatopHoit
[ToaroroBka k caaue sK3aMeHa 6
XpaHeHus: HeTH U Taza. paboThI
7. PazButne ACILY Ha ITpopaboTka yue6HOTO MaTepHana ¢ 17 .
YCTHBIMOTIPOC,

6a3e COBpEMEHHbIX

UCIIO0JIb30BAHUEM PECYPCOB YueOHO-




SCADA - cuctem METOJMUECKOTO U HH()OPMAITHOHHOTO 3aIuTa

oOecrieueHus TUCIUTLINHEL,
> TloaroroBka K caade SK3aMeHa 1ab0paTopHOi
paboTHI.

DK3aMeH

0 9 N O B W

25.

26

BOIIPOCHI K 3AYETY (3K3AMEHY)

. OcoOEHHOCTH TEXHOJIOIMYECKOT0 Ipolecca 1006141 HeTH.
. OcoOeHHOCTH TPOMBICIIOBON MOATOTOBKU HE(DTH.

. OcoOGeHHOCTH MPOMBICIIOBOM TIOJITOTOBKY Ta3a.

. MeTomuka aHaJIM3a TEXHOJOTUIECKOTO TIpoIecca.

. JJokabHBIE CHCTEMBI AaBTOMATH3AIHH.

. Pacripeteni€HHBIC CHCTEMBI aBTOMATH3AINH.

. Cuctembl aBTOMaTH3a1us POHTAHHBIX CKBAYKHH.

. CucTeMbl aBTOMATH3aIUS Ta3IU(PTHBIX CKBAKUHBI.

. Cuctembl aBTOMaTH3a1UsI CKBaXKWH, 00opyaoBaHHbIx LIT'H.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

Cucrembl aBTOMaTH3AIMs CKBaXXHH, 000pynoBanubie DIH.

Cucrembl aBTOMaTH3aIMs HarHeTaTebHbIX cCkBaKuH (HC).

Haznauenue u 061acTH MPpUMEHEHHST aBTOMaTH3UPOBAHHBIX TPYMITOBBIX 3aMEPHBIX YCTAaHOBOK.
Hasznauenue u xapakrepuctuka ACYTII JIHC ¢ YIICB u BKHC.

Oco0eHHOCTH TEXHOJIOTUYECKHUX MTPOIIECCOB MOJATOTOBKU HE(MTHU U BOJIBI.

CpencTBa KOHTPOJISL M U3MEPEHUS TEXHOJIOTUUECKUX MTapaMeTPOB.

Crpykrypa ¥ QyHKIIHHM CUCTEMbI aBTOMATHYE€CKOTO YIIPaBICHUS TEXHOJOTUUECKUM ITPOILIECCOM.
OYHKIMU CUCTEMBI aBTOMAaTUYECKOTO YIPABICHHS TEXHOJIOTMYECKUM MTPOLIECCOM.

CocraB (ynkunoHanbHoU cxembl aBToMaruzanuu LITITTH.

TexHuueckue cpeicTB ABTOMAaTU3ALMHA HUKHETO YPOBHS.

TexHuueckue cpeicTB ABTOMAaTU3ALMH BEPXHETO YPOBHSI.

ABTOMAaTHKa U TeJIEMEXaHUKa MEKITPOMBICIIOBBIX TPYyOOTIPOBOIOB.

ABTOMAaTHKa U TEJIIEMEXaHUKa PE3€PBYapHBIX MAPKOB.

Oco6eHHOCTH TEXHOJIOTHYECKHUX MPOLIECCOB XpPaHEHUS HEe(TH.

TPAHCIIOPTHUPOBKU CKBaKMHHOM MMPOAYKIIUH.

XpaHCHHA U OTITYCKa HC(I)TI/I.

. (DYHKI_[I/IOHaJIBHa}I CX€Ma aBTOMATU3aluu pE3CPBYAPHOTO IMapKa.

CprKTypa u (l)yHKI_II/II/I CUCTCMbI ABTOMAaTHYCCKOI'O YIIPABJICHUA TCXHOJIOTHUYCCKUM IIPOLECCOM

CprKTypa n (I)yHKI_II/II/I CUCTCMbI aBTOMATHUYCCKOTO YIIPABJICHUA TCXHOJIOTUYCCKUM HPOLICCCOM



27.
28.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44.
45.
46.
47.
48.

Ocnosuble Tenaennuu pazsutist SCADA - cucrem.

Cospemennsbie konueniuu nocrpoenust ACY TII na ocaobe SCADA- cuctem.
Texnonornueckue u anmnaparypusie 6ok AI'3Y tuna «CryTHHK.

Texnonornueckue u annaparypueie 0oku AI'3Y «O3na-Ummynbse»

VYnpasieHue anmnaparypHblM OJIOKOM

VYrpasienue 0J10KOM UHANKAIUH.

Oynkun ACYTIT IHC ¢ YIICB u BKHC.

Cocras u crpykrypa cuctembl, MHeMocxemMbl ACYTIT JIHC ¢ YIICB u BKHC.

[Mopsinok pazpadorku npuHIMNUaIsHEIX cxeM ACYTIT IHC ¢ YIICBu BKHC.

CpencTBa KOHTPOJIS U U3MEPEHUS TEXHOJIOTHYECKUX TapaMeTPOB.

CrpykTypa 1 (pyHKIIMM CHCTEMbI aBTOMATUYECKOTO YIPABIEHUS TEXHOJIOTUYECKUM IPOLIECCOM.
OYHKINU CUCTEMBI aBTOMAaTHUECKOTO YIIPABICHHS TEXHOJIOTMUYECKUM MPOLIECCOM.

CocraB ¢yHkroHaIBHON cxeMbl aBToMaTu3armu L[ITITH.

TexHuueckue CpecTB aBTOMATH3AIMH HUYKHETO YPOBHSI.

TexHuueckue CpeacTB aBTOMATU3aIMU BEPXHETO YPOBHSI.

Oco0OeHHOCTH TEXHOJOTUYECKHUX MTPOIIECCOB XpaHEHUS HEPTH.

CrpykTypa U (QYHKIUU CHCTEMbl aBTOMAaTUYECKOTO YMPABICHHUS TEXHOJOTMYECKUM MPOIECCOM
TPAHCHIOPTUPOBKU CKBAKUHHOU MPOIAYKIUH.

CrpykTypa U (QYHKIUU CHCTEMBbl aBTOMAaTUYECKOTO YMPABICHHUS TEXHOJOTMYECKUM MPOIECCOM
XpaHEHUS U OTIYyCKa HE(DTH.

OyHKIMOHATbHAs CXeMa aBTOMAaTH3allK PE3epPBYapHOTO MapKa.

CrpykTypa 1 pyHKIIUHN IUCTIETYEPCKOTO YIPABICHUS TEXHOJIOTHYECKUM IPOILIECCOM.
HNucrpymenranbabie cBoiictBa SCADA.

O6mwme moaxos! kK moctpoennto SCADA-cereii.

Opranu3aius NoJab30BaTeIbCKOro HHTepdeiica.

Kputepunu mkajna oueHKH Jad0paTOpHbIX padoT:

> KPpUTCPUH OLICHUBAHUS — IPABUJIbHBIC BBITIOJTHCHHBIC 3a/IaHUS 10 J'Ia60paT0pHBIM pa60TaM;
» TIOKa3aTenb OLICHUBAHUWA — 3allliTa Ha60paTOpHLIX pa60T;
» IIKaia OLICHUBAHUA (OI_IeHI(a) — YMCHUC NPABUJIIBHO ACJIATb BBIBOABI IO PE3yJibTaTaM, OLICHKA

KOMIIETEHIINN:

Kputepnum mkajia oneHKH 3K3aMeHa:

> KPUTCPUHU OLICHUBAHUS — NPABUJIBHBIC OTBCTHI HA MOCTABJICHHBIC BOIIPOCHI,

» IIOKa3aTenb OLCHUBAHUS — ITPOLICHT BEPHBIX OTBCTOB HA BOIIPOCHI;



» IIKaja OLlEHWBaHUs (OLIEHKA) — BBIZCIIECHO 4 YPOBHS OI[CHUBAHUS KOMITCTCHITU:
BBICOKHI (0T/IM4YHO)- 6osiee 80% mpaBUIIbHBIX OTBETOB;
A0CTATOYHBbIH (Xopomo) — ot 60 10 80 % mpaBUIBLHBIX OTBETOB;
NMOPOroBbIii (Y10BJETBOPUTENbHO) — 0T 50 10 60% MpaBUIILHBIX OTBETOB;

KpUTHYeCKHi (Hey10BJ1eTBOPUTeIbHO) — MeHee 50% MpaBUIbHBIX OTBETOB.
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