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1. Ieau u 3a1a4¥ AUCHUNTHHBI

B pe3ynbrare 0cBOCHHS JAHHOW NTUCIMIUIMHBI CIICIIHATUCT MPUOOPETAeT 3HAHUS, YMEHHUS
Y HaBBIKH, 00ECIICYMBAIONINE TOCTHKEHUE IIETTM OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMmBl.

[enpro maHHOTO Kypca sIBIsETCS (OPMUPOBAHUE Yy OOYyJarOMIMXCs, 3HAHUN, YMCHHU H
npuoOpeTeHne OmbITa B OOJACTH aBTOMATH3AalMU TEXHOJIOTHYECKUX IPOIECCOB (TMPHHIIUI
(GyHKIMOHUPOBAHUS KOHTPOJIbHO-U3MEPUTEIBHON JUIS

armnaparypsl M3MEpPEHHUS

TEXHOJIOTMYECKUX  IapaMeTpOB  YIPABISIEMOTO  IpOLecca, OpPraHu3alds  YIPABJICHUS
TEXHOJIOTUYECKUMHU MPOLIECCAMU C IIOMOILBI0O MUKPOIIPOLIECCOPHON TEXHUKH).
3ajayamMy MU3y4eHMs] NUCUUIUIMHBI SIBJISIOTCS NPUBHUTH CTYJACHTaM 3HAHUS M YMEHHUS,

HeoOXxoIuMble I oOecriedeHust 0e30TKa3HOM pabOThl CUCTEM aBTOMATH3ALNH.

2. MecTo ITMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl

HI/ICHI/IHHI/IHa «CucreMsl YIIpaBJICHUA TEXHOJIOTHYECKUMHU ITPpOoHeCCaMmu» OTHOCUTCSA K
BapUAaTUBHOW YacCTH IUCIMIUIMH, OCHOBHOW 00pa30BaTeNbHON MPOTPAMMBI 1O HaIPaBJICHHUIO
15.04.04 «ABTOMaTH3aIMs TEXHOJOTHIECKHX ITPOIIECCOB U MPOU3BOJICTBY.

HI/ICHI/IHHI/IHa OIMHUPACTCA Ha MaTCpHall CICAYIOINX AUCHUIIIINH, YATACMBIX CTYIACHTAM:
«DNEeMEHTBI CUCTEM aBTOMATHKI», «CUCTEMbI aBTOMAaTHYECKOTO YIIPABICHUS.

JlucuuIuiiHa B CBOIO OYepenb SBISICTCS 0a30# Ui MOCIEAYIOMIETO OCBOCHHS KYpPCOB
“IlpoekTupoBaHue cucteM apTomaTtm3anuu W ynpasiaeHus, «SCADA cucrembl B
aBTOMATH3UPOBAHHOM ITPOU3BOJICTBE», a TaKXkKe HE0OXOAWMa ISl HayYHO-HCCIIEAO0BATEIIbCKOM

paboThI CTYICHTOB U BBIITYCKHOW MarucTepcKoil paboThl.

3. IlepeyeHbr MUIAHMPYEMBIX Ppe3yJabTaTOB OOYYeHHs] 1O JUCHMIUIMHE (MOIYJI0),
COOTHECEHHBIX C HHANKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUMH
Tadoauna 1
Kox mo ®I'OC NHaukaTopbl JOCTHKEHUAS Ilnanupyembie

pe3yJabTaThl 00y4eHus M0
aucuuninue (3YB)

Ob6menpodeccnoHaabHbIE

IIK-8 —criocoben

IIK-8 —crocoGeH ocylecTBIATh

3HATEL. KOMIUIEKC

OCYIIECTBIIATh MOJIEPHU3ALMIO U aBTOMATU3ALUI0 | U3MEPHUTEIbHBIX CPE/ICTB
MOJIEPHU3ALUIO U JEWCTBYIOLUX U MPOEKTUpOBaHUE | (puOOpOB), pUKCHPYIOIHX
aBTOMaTHU3AINIO HOBBIX aBTOMaTH3UPOBAHHBIX U 3HAYEHUs BaXKHEHIIINX
JEUCTBYIOIUX U aBTOMATHUYECKUX napameTpoB paboThI BCeX
MIPOEKTUPOBAHUE IPOM3BOJICTBEHHBIX U TEXHOJIOTUYECKUX

HOBBIX TEXHOJIOTUYECKUX MTPOLIECCOB C anmnapaTroB, OCHOBHBIE
aBTOMAaTH3UPOBAHHBIX | MCIIOJIb30BaHUEM MOHATUS TEOPUHU

Y aBTOMaTUYECKUX aBTOMAaTH3UPOBAHHBIX CPE/ICTB U yIpaBJIeHUS
MIPOU3BOJICTBEHHBIX U | CHCTEM TE€XHOJIOTUYECKOH TEXHOJIOTUYECKUMHU
TEXHOJIOTHYECKUX MOJIrOTOBKH IIPOM3BO/ICTBA; npoleccaMy CTaTHUECKUE U
IIPOLIECCOB C [1K-8.2- pa3pabatsiBaeT u JMHAMHUYECKHE
WCTOJIb30BAHUEM NPaKTUYECKU PEaIN30BbIBAET XapaKTePUCTUKUA OOBEKTOB




ABTOMAaTU3UPOBAHHBIX | CPEJICTBA U CUCTEMBbI OCHOBHBIC BUJIEI CHCTEM
CPEJIICTB U CUCTEM aBTOMATHU3AIMU U YIIPABJICHUS aBTOMAaTHUYCCKOIO
TEXHOJIOTHYCCKOM pPa3IMYHOTO HA3HAUCHUS. peryaupoBaHus U 3aKOHbI
IIOATOTOBKH YIPaBJICHHUS;
MIPOU3BO/ICTBA, YMetsb: onpenensaTh
pa3pabaTbiBaTh U OCHOBHBIEC CTaTHYECKHE U
MPaKTUYECKU JUHAMUYCCKHUE
peann30BbIBATH XapaKTEPUCTHKU OOBEKTOB,
CpElICTBa U CUCTEMBI BBIOMPATh PAlIMOHATBHYIO
aBTOMATH3allNH U CHUCTEMY peryJupOoBaHUS
yIpaBJICHUS TEXHOJIOTUYCCKOTO
Pa3IUYHOTO mpoiiecca, BHIOupaTh
Ha3HAUYCHHS KOHKPETHBIE THIIBI
npuOOpOB AJist
TEXHOJIOTUYCCKOTO
mpoiiecca;
Baaaern: MeTogaMu
aHaJM3a CUCTEM YIPaBIICHUS
TEXHOJIOTMYECKUMU
MpOIIeCCaM¥ M X BITUSTHUSI
Ha KayeCTBO TMOJIy4aeMbIX
W3JIeTTUi, METOJaMH BBIOOpA
Y HACTPOWKH PETYIATOPOB.

IIpodeccnonanbHbIe

3. O0beM IMCUUIIMHBI M BUAbI YUeOHOI padoThl

Taoauma 2
Bceero CemecTpsl
gacosB/ 3a4. ejl. (010110) 390
Bua yueOHo# padoThI

(01010) 300 3 3
KonTakTHast padora (Bcero) 60/1,7 14 60/1,7 14
B ToMm uncne:
Jlexunu 30/0,85 8 30/0,85 8/
[IpakTuyeckue 3aHATHS 30/0,85 6 30/0,85 6/
CeMuHapsl

JIaGopaTopHble pabOoThI

CamocrosiTe/ibHasi paboTa (Bcero) 84/2,3 130 84/2,3 130

B TOoM uucine:

KypcoBas paboTta (mpoekr)

PacuetHo-Tpaduueckue paboTb

HUTP




Pedeparsr
Jloxma sl 36/1 36/1
[Ipe3enTanuu
[ToaroroBka k 1abOpaTopHBIM paboTam
[ToaroToBKa K MPAKTUYCCKUM 3aHITHUSIM 12/0,3 62/1,7 12/0,3 62/1,7
IToaroroBka k 3a4eTy
[ToaroToBka K 3K3aMEeHY 36/1 100/2,8 36/1 7212
Buj oTrueTHOCTH IK3aMeH IK3aMeH | JK3aMeH IK3aMeH
BCET'O
i 144 144 144 144
OO0mas Tpy10eMKOCTh Tacax
uc I/Il'[.]'lllil)ibl BCETO &
ae 3au. 4 4 4 4
eTMHUIAX
5.Conep:xxanue IMCHUATIIHHBI
5.1. Pa3nesibl AMCHUILIMHBI M BUABI 3aHSITHIA
Tadauua 3
q q Yacol
Ne HaumenoBaHue pa3zjiesia ACet AChl npakruuecknx | Bcero
JIGKIIHOHHBIX J1a00paTopH
n/n JAMCUHMINIMHBI 10 ceMecTpaM S— oix sansTui | (CEMMHAPCKNX) | yacoB
3aHATHUHA
3 cemecTp
OcHOBHBIC TIOHATHSI 00 U3MEPEHHSIX U
1 CpeACTBax MoJydeHust HHQOPMAIIHH. 412 4/ 8/4
' Teopust aBTOMaTHYECKOTO
ynpasyenns (TAY)
W3mepurenbHbIe TpeoOpazoBaTeTn
5 (UI1), naTuyuku Temreparyp. 6/2 6/2 19/4
[Toka3pIBaronIve U PErUCTPUPYIOIIHE
pUOOPHI.
W3mepurenbHbIe IpeoOpazoBaTeIn
(MIT), naTuyuku 1aBJICHHS.
3. 6 6 12
W3mepurenbHbIe IpeoOpazoBaTeIn
(UIT), naTunku ypoBHSI.
W3mepurenbHbIe peoOpazoBaTen
4. 4 4 8
(MIT), natunku pacxoja.
Hcnonaurtensabie Mexanu3msel (M).
5 Perynupyrommue OpraHbl (PO). 412 4 8/2
OyHKIIMOHAIBHBIC YCTPONCTBA CUCTEM
ABTOMATH3AI[HH.
[Tporpammupyembie JIOTHYECKHE
6 koHTposuteps! (ITJIK). 6/2 6/2 19/4
" | TIpoMbINUIEHHBIE CETU: aPXUTEKTYPA,
000pyIOBaHUE, XapPAKTEPUCTHKH.
Bcero: 30/8 30/6 60/14




5.2. JlekuMoHHbIE 3aHATHSA

Taoaumna 4
Ne | HammenoBaHmue pa3jaesa
Copepsxanue pasjiena
n/n AUCHMILINHBI
Ocnosubie nonsTus. Knaccudukamus ACP. Knaccuukarms
OcHoBHbI€ TIOHATHS 00 DJIEMEHTOB aBTOMATHYECKHX cHCTeM. OCHOBHBIE MOJIENH.
MSMCPCHIAX 1 CPEACTBAX | Crarpyeckue XapaKTEPUCTHKHU. Junamuueckue
1. | mosy4yeHus uHpOpMALUH.
xapakrepuctuku. [IpeoOpazoBanus Jlarmaca. [lepenarounsie
Teopust aBTOMaTH4ECKOTO T -
yrpasserus (TAY) ¢dbyHkMU. TUTBI PETYASITOPOB. J1 perynupoBaHue.
lNocynapcrBennas cucrema mpudopos (I'OCT).
[Ipubopsl g u3MepeHus Temmeparyp. TemmnepaTypHble
mkanel. KOHTakTHBIE AaTUYMKU (TepMoOmapbl U TEPMOMETPHI
MsmepureisHre COTIPOTHUBIICHUSI C YHU(PHUITUPOBAHHBIM BBIXOIHBIM CUTHAJIOM)
nipeodpazosatenu (MI1), P yH p . )
Tepmuctop.  MaHoMeTpuyeckuii  crmocod  W3MepeHUus
JTATYUKU TEMITepaTyp.
2. TeMIiepaTypbl. TepMOMETpPHI, OCHOBAaHHBIE HA PACIIMPECHUH
[Toka3siBaromye u
TBEpABIX Teld. HEKOHTaKTHBIE JATYUKH  TEMIEPaTyphl
PErMCTPHPYIONAe (mupomeTpsl u3nnydeHusi). JIokaabHblE MHUKPOIPOIIECCOPHBIE
pUGOpHI p P yd : ponpon p
PETYISTOPBHI. Hasnauenne u XapaKTEPUCTHKU
MUKPOIIPOIIECCOPHBIX PETYISTOPOB.
Knaccudukarus npubopoB 1yist U3BMEPEHUs TaBJICHUS [0 BULY
N3mepurenbHbie
n3Mmepsiemoro paaBieHus. Kiaccudukamus mnpuOboOpoB miis
npeoodpazosarenu (MI1), 9
U3MEPEHUS JTABJICHUS 1o MPUHLUITY NEeNCTBUA.
JATYUKHU JaBJICHUS.
3. Knaccudukamuss mnpyXuUHHBIX OpUOOPOB Ui HU3MEPEHUS
N3mepurenbHbie o
JTABJICHUS IO TUITY YyBCTBUTEIBHOIO 3JIEMEHTA. Y CTPOICTBO,
npeoodpazosarenu (MI1), .
MPUHILIMI JAeUCTBUS M 00JacTh MPUMEHEHUs MPUOOPOB C
JATYMKU YPOBHSI.
YOPYTMMU YYBCTBUTEJIbHBIMU 3JIEMEHTAMU.
[Tpubopsl anst  u3MEpeHHuss pacxoja. YIbTPa3BYKOBBIE,
KOPHOJIUCOBBIE, BUXPEBbIE (BUXPEAKYCTUUYECKUE), TEIJIOBBIC
N3mepurenbHbie p . (’ 6p e)( peaKy . P)’ . ’
CKOpPOCTHbIE (TYpOWHHBI acxojgomepsl. Pacxomomepsbl
4, npeoOpazosarenu (UII), p yP P JIOMED AOMEpP
MIPUHLUIIA IOCTOSTHHOTO U MEPEMEHHOTO0 Iepenaja JaBIeHUsl.
JATYUKHU pacxona.
Jatuuku KoHTponsi pacxona (mortoka). Pacxomomepsl u
J103aTOPbI ChIMYYHX BEILECTB.
DIIEKTpUYECKHE WCIIOJTHUTEJIbHbIE MEXaHU3MBI.
DIIEKTPOINIPUBOL c npeoOpaszoBarenemM YaCTOTHI.
HcnonuurenbHbie
Knaccuduxamus snexrpuyeckux MM: (1 anekrpomarHuTHsbIe,
MexaHu3Mbl (UM).
2 osnektpoasurarenbHbie). [llaroseie nBuratenu. Jpuratenu
Perynupyromue oprassl
5. MOCTOSTHHOTO TOKa. Ympapistomue kiamanel. PUM B
(PO). ®ynkunoHanbHbIE
cucreMax ABTOMATHKU: AJIEKTPOMArHUTHBIE pene,

YCTPOMCTBA CUCTEM
aBTOMATH3AIUH.

OJICKTPOMATrHUTHBIC ITYCKATCIUM W KOHTAKTOPBI, TCPKOHOBBIC
peiie n Apyruc. HO3I/II_II/IOHepBI Ha KJialiaHax. FI/II[paBJ'II/I‘leCKI/IC
HUCITIOJTHUTCIIbHBIC MCXaHHU3MBbI.




[Iporpammupyemslie
JIOTUYECKHE KOHTPOJIIIEPHI
(IJIK). ITpoMbIiuieHHbIE

O6miee onucanue u knaccupukarus [JIK. TTJIK 3apydexHoro
IIPOU3BOJICTBA U KOHTPOJLIEPHI IIPOU3BOUMbIE
npennpusitusiva PO. Moaynu BBOJa/BBIBOJIa aHATOTOBBIX U
TUCKPETHBIX curHanoB. Meroauka Beioopa ITJIK. Beibop

6. . KJIacca KOHTpoJuiepa (MOHOOIOUHBIN, MOTynbHBIH, PC-based,
CETH: apXUTEKTYpa, -
BCcTpamBaembli). Bo3mokHoctn Bmyanmm3anuun B SCADA-
00opynoBaHue,
XBPAKTCPHCTHEH. cucreMe . 3pikn nporpammuposanus IIJIK no cranmapry
IEC61131-3.
5.3. JlaGopaTopHble 3aHATHS (He MPeIyCMOTPEHbI Y4eOHbIM IJIAHOM)
5.4. IlpakTHYecKue 3aHATHUS
Ta6auna 5
Ne | HammenoBanmue pa3jaesa .
HaumeHoBaHUe MPaKTHYeCKUX 3aHATHI
n/n AU CHUILIMHbI
OcHOBHBIE TIOHATHS 00
HU3MepeHusx u cpeactBax | M3ydenue cBoiicTB THNOBBIX TII kak 00BEKTOB yIpaBieHUs U
1. | nmonyuenus uadopmaruu. | BIOOp paumoHansHOil ACP. OmnpeneneHue opurusHanga o
Teopust aBTOMaTHYECKOTO | H300pPaKEHHUIO.
ynpasyenns (TAY)
N3mepurenbHbie
npeoobpaszosarenu (MI1), | TepmomeTpsl, OCHOBaHHbIE Ha PACIIMPEHUH TBEPABIX TeEJ.
5 JaTYUKU TEMIIEPATyp. HekoHTakTHple  AAaTYUKW  TeMmrepaTrypbl  (IHUPOMETPHI
' [Toka3siBaromue u n3nydenusi). Hactpoiika TemriepaTypsl SMYJSITOpa T€YH Ha
pPETUCTPUPYIOILIHE TPM210. Hactpoiika Temnieparypsl Ha TPMS500.
pUOOPHI.
N3meputenbHbie [TpubGopsr  ans  u3MmepeHuss  ypoBHs.  [lomiaBkoBbie
npeo6paszosarenu (UII), | ypoBHEMepHI. ['unpocratuueckue YPOBHEMEPBI.
3 JNATYUKU JaBICHHUS. VYibTpa3ByKkoBble ypoBHEMephl. PajgapHbie (MUKPOBOJIHOBBIEC)
' W3mepurenbHbie YpOBHEMEPBI. Curnanuzatopsl YPOBHSI. N3yuenne
npeobpazosarenu (UII), | xapakrepucTuk naTuvka ypoBHS Ha mpumepe credna [LJIK -
JATYMKU YPOBHSI. 150.
N3meputenbHbie
4 npeobpasosaren (M), JlaTunku KOHTpOJIs pacxoda (moroka). Pacxomomeps! u
J03aTOPBI CHIMTYYHX BEIIECTB.
JATYUKH PacXo/a.
HcnonuurenbHble
Mexanu3msl (MIM). Koncrpykiun PEryIupyomux OpraHoB. PO
Perynmupytomue opransl | KI1aCCUUIMPYIOTCS B 3aBUCUMOCTH  OT  PEryJIUPYyeMOro
5. (PO). MaTepUaIbHOTO (PHEPreTUYECKOro MOTOKA) - Ha3HaueHUe U
OyHKIMOHAIBHBIE ki1accuukanus. UM perynmupoBanue. binokun nuranus.
yCTpOMCTBA CUCTEM Hopmupyromiue npeo6pazopareny. @yHKIMOHAIBHbIE OJIO0KH.
aBTOMATH3ALHH.
[Iporpammupyemsbie
Joruueckue KoHTposuiepbl |  Pusnueckue xanansl nepegayn ganueix. HART, MODBUS,
6 (TJIK). [TpombIiiieHHbIS Interbus, DeviceNet. TIpoMmbiliuieHHBIE CETH BEPXHETO

CCeTHU: apXHUTEKTYpa,
obopynoBaHue,
XapaKTEPUCTUKH.

ypoBHsl. [IpoMBIIIIEHHBIE CETH HUKHETO YpoBHs. M3ydyeHnue
BHeIHero uurepdeiica Ha npumepe crenaa [TJIK -150.




6. CamocTosiTeIbHAsI pa00Ta CTYA€HTOB MO JHCHMIIJIHHE

Lenbto camocTosITeNbHON paboTHl sBIsieTcss (OPMUPOBAHHME JMYHOCTH CTY/CHTA,
pa3BUTHE €ro CIOCOOHOCTH K CaMOOOYYEHMIO M IOBBILIEHUIO CBOETO IMPO(ECcCHOHAIBHOTO
YPOBHSL.

CamocrosaTenbHas paboTa 3aKIOYaeTCs B H3YYEHHUM COJIEpP)KaHUA TeM Kypca I10
KOHCIIEKTaM, Y4eOHMKaM U JIONOJHUTEIbHON JUTepaType, IMOArOTOBKE K IPAKTUYECKUM
3aHATUSM, K 9K3aMeHy. OHa MOXKeT BKJIIOYaTh B ce0s MPAaKTUKY IOATOTOBKH pedeparos,
Mpe3eHTaluil M JOKIagoB No HUM. Temaruka pedeparoB NOJKHA HMMETh MPOOJIEMHBIN U
npo¢eCCHOHANBPHO OPUEHTHUPOBAHHBIM XapakTep, TPEOYIOUIUA CaMOCTOSTEIbHOW TBOPYECKOM
paboTHI CTYyIEHTA.

TeMbl 10KJIA10B:

1. [MupomMeTprdeckre MULTUBOJIBTMETPHI.

2. [ToTreHmomMeTpHI.

3. ABTOMATHYECKHE ATCKTPUICCKHE TOTCHIIMOMETPHI.

4. ABTOMATHYECKHE JJICKTPOHHBIC MOCTOBBIC CXEMBI M3MEPEHHS TEPMOIICKTPHUSCKUX

conpotusnenuii (TC).
5. TeH3ope3ucTopHble  HM3MEpPHUTENbHBIE  TpeoOpa3oBaTeNid  CHJIBI W JTABJICHUS

(cuIou3MepuTeNy, TEH30 IMHAMOMETPHI).

6. WHnykTuBHBIE,  €MKOCTHBIE,  ONTHUYECKHE,  YJIbTPA3BYKOBbIE  OECKOHTAKTHBIE
BBIKJTIOYATEIH.

7. CepBonpuBoj. DHKOAEPHI. [IprMeHeHNE YacTOTHBIX MPe0Opa3oBaTEICH.

8. OyHKkuMoHaNbHbIE 6J0KH. bappepbl nckpo3ammTel. bioku nutanus.

9. Tpanchopmaropsl Toka. TpanchopmaTopbl HAIPSHKEHUS.

10.  ApxuTekTypa IpPOMBIIIJIEHHBIX ceTell. TONmoIorus MPOMBIIUICHHBIX CETEH.

11. O6urue ceenenus o0 SCADA — cucremax. OcnoBuble pynkiuu SCADA —cucrem.

Ilepevenn yueGHO-MeTOAHYECKOT0 H HH(POPMALUOHHOTO 00ecTiedeH sl 1JIsi
CaMOCTOATEIbHOI padoThl CTY1eHTOB
1. Poros, B. A. Texuuueckue cpeicTBa aBTOMaTU3aluu U yrpasieHus: yaeouuk s CI10 /
B. A. Poros, A. /I. Yynakos. - 2-e u3f., ucnp. u joi. - M.: M3narensctBo FOpaiir, 2018. - 352 c.
- (Cepusi: [Ipodeccuonansuoe obpazoBanue). - ISBN 978-5-534-09807-5.Pexum nocryma:
http://www.iprbookshop.ru/68302.html

WHTEPHET pecypchl

1. www.siemens.ru



http://www.iprbookshop.ru/68302.html
http://www.siemens.ru/

2. WwWw.owen.ru

7. OueHoYHbIE CpeACTBA

7.1 Bonipocskl K 3K3aMeHYy

1. Ocnogubie oHsTus. Knmaccudukanus ACP. Kimaccudukarus 31eMeHTOB aBTOMAaTHYECKUX
CHCTEM.

2. Cratuueckue XapakTepucTHKU. JluHamuueckue Xxapaxktepuctuku. IIpeoOpasoBanus
Jlannaca. Ilepenatounsie ¢hyHkimu. OnpeaeneHne nepeaaToaHon GyHKITUH.

3. 3akoHbl perynmupoBaHus. Tumsl perynstopoB. [IMJ[ perymupoBanme. [HNM
peryinupoBaHHe.

4. lNocynapctennast cuctema npu6opos (I'OCT). [Ipubopsl 1st U3MeEpeHUs: TeMIeparTyp.

KonTtakTHble nmaT4viky (TEpMOMapbl U TEPMOMETPHI COMPOTHUBICHHS C YHUPHUIIUPOBAHHBIM
BBIXOJIHBIM CUTHAJIOM). TepMuctop. MaHoOMeTprUYeCKuii Criocod M3MEPEHHS TEMIIEPATYPHI.

5. TepMomeTpbl, OCHOBaHHbIE HAa PACHIMPEHUU TBEPABIX Tel. HekoHTaKkTHbBIE NaT4YUKH
TeMrnepaTypbl (MTUPOMETPBI U3TYICHHUS).

6. ABTOMAaTHYECKHE JJIEKTPOHHBIE MOCTOBBIE CXEMbl H3MEPEHHUS TEPMODIEKTPHUUECKUX
conpotuBiiennid (TC) u 1.1 JlokanpHbIE MUKpPOTPOIIECCOPHBIC peryisTopbl. Ha3znaueHue u
XapaKTePUCTUKN MUKPOIIPOLIECCOPHBIX PETYISTOPOB.

7. Knaccudukanus npubopoB 115 U3MEpEHHs AaBJICHUS [0 BUIY U3MEPSEMOTO JaBJICHUS U
10 MPUHIUIY ACUCTBHUS.

8. [Ipubopst s  u3aMepenust ypoBHs. [lomnaBkoBble U  OyHKOBBIE YpOBHEMEDHI.
I'unpocraTuyeckrie ypoBHEMEPHI.

9. VYnbTpa3BykoBbie ypoBHeMepbl. PamapHbie (MUKPOBOJIHOBEIE) ypoBHeMephl. M3MepeHue
ypoBHS pazzena ¢as.

10. IIpubopsl [as u3MepeHHs pacxoja. YIbTPa3BYKOBBIE, KOPHUOJIUCOBBIC, BUXPEBbIE
(BUXpeaKyCTUYECKHUE), CKOPOCTHBIE (TypOMHHBIE) PACXOI0MEPHI.

11.  Pacxomomepbl MpHHIMIA TOCTOSIHHOTO W TEPEMEHHOTO Iepernaja  JIaBJICHUS.
Pacxomomepsl 1 103aTOPBI CHITYYHX BEIICCTB.

12.  DrnekTpudeckre UCHOIHUTENbHbIE MeXaHu3Mbl. Knaccudukanus snexkrpudeckux UM: (1
AIIEKTPOMArHUTHBIE, 2 SIEKTPOABUTATEIbHBIE).

13.  IlneBmaTuueckue UCHOJHUTENbHbIE MeXxaHu3Mbl. [losunmonepsl.  KoHcTpykiuu
PETYIHUPYIOIMIUX OPTaHOB.

14.  Knaccudukanus PO B 3aBHCUMOCTH OT PeryIupyeMoro MaTepuaabHOTO MOTOKA.

15. Cucrems IIJIK. TIJIK 3apy0exHOTO M OT€YECTBEHHOTO MPOM3BOJACTBA. [IpolieccopHbie

moaynu [1IJIK. Moaynu BBo1a/BbIBOIa aHAJIOTOBBIX U IUCKPETHBIX CUT'HAJIOB.
16.  Meronuka Boi6opa [1JIK. Bribop kinacca koHTposuiepa (MOHOOJIOYHBIN, MOy abHBIH, PC-
based, BcrpanBaemsiii). BosmoxxnocTs Busyanuzanuu SCADA.


http://www.owen.ru/

17.  Ilporpammuoe obecniedenue I1JIK. S3biku nporpammupoBanus [1JIK no crangapty IEC
61131-3.

18.  dusuueckue KaHAIbI IEpeIayl JaHHbIX.

19. [IpoMbIlIIIEHHBIE CETH BEPXHETO YPOBHSL.

20. [IpoMbIIIEHHBIE CETU HUXKHETO YPOBHSI.

21. Bosmosxknocts Buzyanmmszanuu B SCADA- cucteme.

Oo0pa3sen OuieTa K IK3aMeHy
T'PO3HEHCKHUU IT'OCYJAPCTBEHHbBIH HE®TAHOU TEXHUYECKUH YHUBEPCUTET

BUMJIET Ne 21
HI/ICHI/IHJ'II/IHa S:HQTQMLI yiipapJjeHusl TCXHOJOTMYCCKUMMU TIPDOICCCAMMU
na HANPaBJIEHHOCTH ATHII cemectp 3
1. Cucremsl [IJIK. TIJIK 3apy0e:xHOTO U OT€YECTBEHHOT'O IIPOM3BOICTBA.
2. [IpoMBIIIIIEHHBIE CETH BEPXHETO YPOBHHL.
YTBEPX/AIO:
« » 2021r. 3aB. kadenpoii

7.2. Texkyuuii KOHTPOJIb

IIpakTnyeckas padora
«Bp100p IIJIK u moayJieil BBoaa/BbIBOAAY.

PHUO

I'pynna

eab padoThI:

- OA0OpaTh MPOTPAMMHUPYEMBbIH JIOTHUECKUN KOHTPOJLIEP, COOTBETCTBYIOUIUI KOJIUYECTBY
KOHTPOJHUPYEMBIX U PETYTUPYEMBIX TapaMeTPOB 00BEKTa yIIPaBICHHUS,

- BBIOpaTh gononHuTenbHbIe Moayu [TJIK.

XapakTepuctuka o0beKTa

yIIpaBJICHUS




XapaKkTepucTuKu

IJIK

IIporpammHoe obGecnieyenue:

Moy

Cnoco6 coequuenus [1JIK ¢ Mmomyssimu pacumpeHust
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7.3. Onucanue nmokasarejieid u KPpUTEPUEB OLICHUBAHUSA KOMIIeTEHIIMI Ha PA3JIUYHBIX 3Tanax Hx Q)OpMHpOBaHI/Iﬂ, ONMUCAHHUC HIKAJIbI

OICHUBaAHUA

Taoauua 7

HnalmpyeM bI¢ pe3yJIbTAaThI OCBOCHUS

Kpurtepun oneHuBaHus pe3yabTaTOB 00y4eHUs

HaumenoBanue

BBIOMPATH PpalMOHATBHYIO CHCTEMY|
pETYNNpPOBaHUS TEXHOJIOTHYECKOTO
mporecca, BBIOMPAaTh KOHKPETHBIC THIIb]

pUOOPOB ISl TEXHOJIOTHYECKOI0 TPOLIECCa;
BBIOOpa U HACTPOHKH PETYIISTOPOB.

OILIMOKHU

KOMIIEeTEHI[HH MeHee 41 6a10B 41-60 6a10B 61-80 6ast0B 81-100 6a/u10B
(Hey10B/JIETBOPUTEILHO) (Y10BJIETBOPUTEIBHO) (xopo1io) (OTJIIMYHO)
I1K-8

3HaTh: KOMIUIEKC U3MEPUTEIBHBIX CPEACTB ®parMeHTapHbIe 3HAHUS Henonxplie 3HaHus CdopmupoBaHHbIe, HO CcdopmupoBaHHbIe

(puOOpOB), PUKCHPYIOMINX 3HAUYCHHUS cofieprKallye OTIeNIbHbIe CHCTEMaTHYECKHE

Ba)KHEHIIINX NMapaMeTpOB pabOThI BceX poOeTbl 3HAHUS 3HAHUS

TEXHOJIOTHYECKUX aIllapaToB, OCHOBHBIE

TIOHATHS TEOPUH YIIPABICHUS

TEXHOJIOTUYECKUMH IPOIIECCAMHU

CTaTUYeCKUE U JUHAMUYECKHE

XapaKTePUCTUKH 00BEKTOB OCHOBHBIE BH/IbI

CHCTEM aBTOMAaTHYECKOTO PETyIHPOBAHUS U

3aKOHBI yIIPABIICHHUS;

YMeTb: OIPENeIaTh OCHOBHBIE CTATHIECKHE 1AaCTHYHbIE YMEHHs Hemnonubie ymenus ‘YMeHus noiHbIE, ChopmuposanHbie

U TUHAMHYECKUE XaPaKTEPUCTUKH 0OBEKTOB, JIOITYCKAFOTCS HEOONbIINE yMeHuUst

Baagerb. MeTOmamMu — aHallM3a  CHCTEM
YIIPaBJICHUS TEXHOIOTHIECKUMHU IPOIIECCAMH
W WX BIUSHAS Ha KadeCTBO IMOTYYaeMBbIX

M3MIENUi, METoAaMH BBIOOpa W HACTPOHKH

pETYIATOPOB.

YacTuuHOE BlaJeHUE
HaBBIKAMU

Hecncrematndaeckoe
TIPAMEHEHNE HAaBBIKOB

B cucremartnueckom
MIPUMEHEHUN HaBBIKOB
JIOITYCKAFOTCS TIPOOEITBI

YcnenmHoe u
CHCTEMATHYECKOE
MIPUMEHEHNE HABBIKOB

[IpaxTrdeckas pabora

Jloxna
DK3ameH




8. OcobGennocTn peain3anuu AUCHMIVIMHBI JJs MHWHBAJUAOB M JHIl C

OrpaHUY€HHBIMH BO3MOKHOCTAMHU 310POBbSI

JUia  OoCylecTBIEHMsS] MpPOLEAYp TEKYLUIEro KOHTPOJS YCIIEBAEMOCTH U IPOMEXKYTOUHOMN
aTTecTalMyd OOydJarouMXcsi Co3AaHbl (DOHIBI OIEHOYHBIX CPEICTB, AMANTHPOBAHHBIC IS
UHBAJIUAOB U JIMI C OIPAaHUYEHHBIMU BO3MOKHOCTSIMM 370POBbSI M IO3BOJISIOUINE OLIEHUTh
JOCTHKEHHE MMU 3aIlJIJaHUPOBAaHHBIX B OCHOBHOW 00pa30BaTeIbHON MporpamMme pe3yibTaToB
o0y4eHHs U YypOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHIIMH, 3asBJICHHBIX B 00pa30BaTEIbHOM
nporpamMe. @Popma OpoBENEHMsS] TEKYIleW arrecTaluu Uil CTYACHTOB-UHBAJIUIOB
YCTAQHABJIMBACTCS C YYETOM WHIMBUAYAJIBHBIX TCHXO(U3HUecKnX ocoOeHHocTell (ycTHO,
IMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B (opme TecTupoBaHusl u T.0.). llpum
TECTUPOBAHUU JJISl CJIIA0OBUISALIMX CTYACHTOB HCIOJIB3YIOTCS (OH/BI OLEHOYHBIX CPEACTB C
yKpynmHeHHbIM  mmpudToM. Ha »9SKk3aMeH mnpuriamaercs COMPOBOXKIAMOIMIMKN, KOTOPBIMA
ofOecrieunBaeT TEXHUYECKOE CONPOBOXKJIEHUE CTyAeHTY. llpu HEoOXO0AMMOCTH CTYAEHTY-
MHBAJUAY MIPEIOCTABISETCS JOMOJHUTEIBHOE BpeMs JUIsl MOJATOTOBKM OTBETA HA 3K3aMeHe (WU
3auere). OOyuwaromuecs C OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI U OOydaromiuecs
MHBAJIUABl 00ECIEUMBAIOTCS MEYAaTHBIMM U 3JIEKTPOHHBIMU 0O0pa30BaTEIbHBIMU pPECypcaMu
(mporpammbl, ydeOHbIE TIOCOOMS JUIsI CaMOCTOSTENbHOM paboTel W T.A.) B (Qopmax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbs U BOCHPUATUS HHPOPMAIUH:

1) st THBAJIMOB U JIML C OTPaHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBBS 110 3PEHHIO:

- IS cJenbIX: 3aJaHus I BBITIOJIHEHWS HA CEMHHApax W TPaKTUYECKUX 3aHITHSIX
ohopMIIIIOTCST penbedHO-TOUCYHBIM TIpudTOoM bpaiinsg uimm B BUIE JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMIIBIOTEPA CO CIEIMATU3UPOBAHHBIM ITPOTPAMMHBIM 00ECTICUCHHEM
JUIS CIIETIBIX, JINOO 3aUNTHIBAIOTCSI ACCUCTEHTOM; MMChbMEHHBIE 3a/1aHUs BBITIOJIHSIOTCS HA Oymare
penbedHo-ToueuHbIM mipudTOM bpaiinsg umm Ha KOMIBIOTEPE CO  CHEHHMATU3UPOBAHHBIM
MPOrpaMMHBIM OO€CIIeUeHUEM IS CIETbIX JINO0 HaJUKTOBBIBAIOTCS ACCUCTEHTY; 00yJaromumMcst
JUIA BBIMOJHEHUS 3aJaHUs TPU HEOOXOJMMOCTH MPEJOCTaBISETCS KOMIUIEKT MUChMEHHBIX
MIPUHAIKHOCTEH 1 Oymara AJis muchbMa penibeHo-ToueyHbIM mpudTOoM bpaitns, koMmmpioTep co
CHeIHaTM3UPOBAHHBIM IPOTPaMMHBIM 00€CIIEUECHUEM TSI CIIETIBIX;

- JISl ca0oBUASIIIMX: OOECIeunBaeTCsl UHIUBUAYAIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 nrokc; oOyvaromuMmcs Ui BBINOJHEHUS 3aJaHUs NPU HEOOXOAMMOCTH IPEIOCTaBISETCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOXKHO TaK)K€ UCIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOICTB; 3aaHusI IS BHITIOJIHEHUS 3aaHU 0(OPMIISIOTCS YBETHUEHHBIM IIPUPTOM;

2) Ul UHBAJUIOB U JIUI[ C OTPaHUYEHHBIMH BO3MOXXHOCTSAMU 3/I0POBBS MO CIYXY:

- IUIS TJIYXUX H ¢J1a00CabIIAIMX: 00eCIeUnBaeTCs HATNYHE 3BYKOYCHIIMBAIOLICH allapaTypbl
KOJUIGKTUBHOTO  TIOJIb30BAHUS, NPH HEOOXOJMMOCTH OOy4aromuMmcs HpPEeIOCTaBIIseTCS
3BYKOYCWJIMBAIOIAs ammapaTypa HHIMBHUIYAJIBHOTO TIOJIB30BAHUS; MPEIOCTABISIOTCS YCIYyTH
CYpPIOIEPEBOIUHKA;

- ISl CJIeNOIJIyXHX JIOIyCKaeTCs NPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOUIETO YCIYr'H
TU(IIOCYpIOTIEPEBOTYHKA (TOMUMO TPEOOBAHUIA, BBIIOJHIEMBIX COOTBETCTBEHHO JJIS CIIETIBIX U
TIIyXUX);

3) Ui JMI C TSOKEJNBIMU HapyUIeHUSAMHU PeyH, TIyXHUX, cIaboCHblIaluX JeKIUA U CEMUHAPHI,

IIPOBOJIUMBIE B YCTHO popMe, MPOBOAATCS B MUCBMEHHOM (popme;

4) JUIST UHBAJIMZOB M JIUIL C OTPAaHUYCHHBIMHA BO3ZMOKHOCTAMU 310POBbsA, UMEIOIIIUX HAPYIICHHU ST
OIMOPHO-ABUTATECJIBHOI'O anmapara:

- IS JMIl C HApYIICHUSMHU OTNOPHO-ABUIaTEIbHOTO ammapara, HapylIeHUsMH JBUTaTEIbHBIX
(GyHKIUH BEpXHUX KOHEUHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH: MUCbMEHHbBIE 3a/1aHUs
BBITMOJIHAIOTCS Ha KOMIIBIOTEPE CO CIELUANIM3UPOBAHHBIM IMPOrPAMMHBIM OOecreueHHeM WU
HAQ/IMKTOBBIBAIOTCS ACCUCTEHTY; BBINIOJHEHME 3aJaHUi  (TECTOB, KOHTPOJBHBIX padoT),
MIPOBOJIUMBIE B MHCbMEHHON (opMe, MPOBOIATCA B yCTHOM (popme myrem ompoca, Gecensl ¢



oOyJaronmmcs.

9. Y4eOHO-MeTOAUYEeCKOe U HH(POPMAIIMOHHOE o00ecneyeHHe T CHUIINHBI

1. Texnuueckue cpeacrsa aproMaru3zauuu U ynpasieHus. Yacte 1. KonTponbHo-
W3MEPUTEIIbHBIE CPEJCTBA CHCTEM AaBTOMATH3AIMM W YIPaBICHUS [DIEKTPOHHBIN pecypc]:
yuebnoe mocodue / B.B. TyroB [u mp.]. - DACKTpOH. TEKCTOBbIC naHHbIC. - OpeHOypr:
Opendyprckwuii rocynapctBenHsiii yausepcuret, ObC ACB, 2016. - 110 c. - 978-5-7410-1594-0.
- Pexxum nmocryma: http://www.iprbookshop.ru/69956.html

2. INaBpunos, A. H. CucteMsl yrpaBieHHUs XUMUKO-TEXHOJIOITMUECKUMH TpolieccaMu. Yacthb
1 [DnexTpoHHBIi pecypc]: yuedHoe nocodue / A. H. T'aBpuiios, 0. B. IlsaTakoB. — DnexTpoH.
TEKCTOBBIE JJaHHbIE. — BopoHexk: BopoHEk)CKHl TOCYAApCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX
texnonorudt, 2014. — 220 «c¢. — 978-5-00032-042-6. — Pexum jgoctyna:
http://lwww.iprbookshop.ru/47452.html

3. I'aBpunos, A. H. Crucremsl ynpaBiieHHs] XUMHUKO-TEXHOJIOTMYECKUMU TTpo1ieccamu. Yacthb
2 [DnekTpoHHBIN pecype]: yuebHoe nocodue / A. H. T'aBpuios, 0. B. [IsaTakoB. — DnexTpoH.
TEKCTOBBIE JJaHHbIE. — BopoHexk: BopoHeXCKkHil TOCYyAapCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX
texnosorut, 2014, — 200 c¢. — 978-5-00032-044-0. — Pexum jgocryna:
http://www.iprbookshop.ru/47451.html

4, MexrocynapctBernsiit cranaapt ['OCT 21.404-85 no pazpaboTke cxeM aBTOMAaTH3aIliH.

HHTEPHET pecypchl

1.www.metran.ru

2. WwWw.siemens.ru

4. www.iprbookshop.ru

10. MartepuajibHO-TeXHHYECKOe o0ecredeHne TUCIUTLTHHbI

10.1. [ducuumnimna obecriedeHa yueOHbIMU CTEHIAMU AJISl IPOBEACHHS MPAKTUYECKUX 3aHITHH U
KOMITBIOTEPHBIM KJIACCOM, T/Ie UIMEETCsS 000pyI0BaHHE Ui AEMOHCTPALMU CIOXKHBIX PUCYHKOB U
CXEM.

1. Crenp, Ha 6a3e mporpammupyeMoro peryistopa TPM — 210 B KOMIUIEKTe ¢ SMYIATOPOM
MeYu, JUisi 00y4eHHUs MPOrpaMMHPOBAHHUIO;

2. Crenp Ha 0a3e [TJIK OWEN — 154. BecrinatHoe nporpamMHoe obecnieuenue CodeSys;

3. TunoBo# KoMIIIEKT yueOHOro o0opynoBaHus "KOHTPOIbHO-U3MEpHUTENbHBIE TPUOOPHI U
aBTOMaTuKa'", UCMIOJIHEHUE CTeH10BOoe KommbloTepHoe, KUTTnA.

10.2.ITomemeHue 151 CAaMOCTOSITETHHOU PaOOTEHI.

Aymuropus 3-31, ocHamennas 6 I1K ¢ BbIX010M B MUHTEpHET.
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CocTaBuTeIb:
Houent. xad. «ATIIID»

CorJiacoBaHo:
N.o. 3aB. xadenpoit «ATIIID»

Hupexrop JYMP

Y /) :
J@%#\ /UcaeBa M.P./

/Xaxkumos 3.J1./

/Maromaesa M.A./

14



	МИНИСТЕРСТВО НАУКИ И ВЫСШЕГО ОБРАЗОВАНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ ГРОЗНЕНСКИЙ ГОСУДАРСТВЕННЫЙ НЕФТЯНОЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ
	РАБОЧАЯ ПРОГРАММА
	«Системы управления технологическими процессами»
	15.04.04 Автоматизация технологических процессов и производств
	«Автоматизация технологических процессов и производств»
	Год начала подготовки направления
	1. Цели и задачи дисциплины
	2. Место дисциплины в структуре образовательной программы
	3. Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенных с индикаторами достижения компетенций

	3. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.2. Лекционные занятия
	5.3. Лабораторные занятия (не предусмотрены учебным планом)
	Таблица 5
	6. Самостоятельная работа студентов по дисциплине
	Темы докладов:
	Перечень учебно-методического и информационного обеспечения для самостоятельной работы студентов
	интернет ресурсы
	7. Оценочные средства

	Образец билета к экзамену
	БИЛЕТ № 21
	ИЭ направленность АТПП семестр 3

	7.2. Текущий контроль
	Практическая работа
	Группа  Цель работы:
	Программное обеспечение: .
	7.3. Описание показателей и критериев оценивания компетенций на различных этапах их формирования, описание шкалы оценивания

	8. Особенности реализации дисциплины для инвалидов и лиц с ограниченными возможностями здоровья
	9. Учебно-методическое и информационное обеспечение дисциплины
	интернет ресурсы
	10. Материально-техническое обеспечение дисциплины


