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PabGouas nporpamMMa JUCLMITUIKHb] «CHeTeMBI YIpaBJCHUsSI H KOHTPOJIS Tex-
HOJIOrHYECKHMH NPOLeccaMH» COCTAB/IEeHa B COOTBETCTBUH € y4edHBIM TJIaHOM 110
HarnpasieHnio noaAroToBkH 18.03.01 «Xumuuyeckas texHonorus» (npoduis — Xumu-
YeCKasl TEXHOJIOTUS NPUPOAHBIX IHEPrOHOCUTENEH W YIIIEPOAHbIX MaTepPHaoB) s
2023 ronia npuéma no o4HOI U 3a04HOI hopmam obyueHus.

CocraBurennb:
3apeaytomunii kadenpoit «Ilpuknannas

3KOJIOTHS M OXpaHa OKPYKalOIeH cpelibi», /0(9
JIOKTOP XUMHYECKHX HayK, npodeccop //// B.B. lllanosanos

(1NOanNCh)

PaGouas mporpaMMa paceMOTpena W yTBepsaeHa Ha 3aceanun kaeaphb
«[TpuKiaaHas 9K0N0rHs M OXpaHa OKPYKaKOLIEH cpejibi».
[Tpotokon ot « &0 » AeepTée 2023 ropa Ne &

3aseaytouuii kapeapoii '//Zo(//)) B.B. [llanosanos

Pabouas nporpamma corsiacoBana ¢ Beinyckaiomei kageapoii «Xumuyeckas
TEXHOJIOIHS TOIMINBAY.

3aBeyiommii Kadeapoii -/OL@W / W.I". Jlenosen

Pabouas nporpamma opobpena yuebno-meroanueckoii komuceneii JOHHTY
no HanpasneHuio noaroroku 18.03.01 «Xumunueckas TeXHOIOrUs»
[Tporokon ot « 44 » Aceup TE 2023 ropa Ne 3

[Tpeacenaresns '///0‘9 B.B. lllanosanos

Pabouas nporpamma npoasiena s 20 roja npuéma Ha 3aceianun kadepbl
«lIpuknannas sKonorus  OXpaHa OKpyKarollei cpebi».
[IpoTokon oT « » 20 rona Ne

3asenyroumuit Kadeapoit

(noanucs) (P.N.0,)

Pabouas nporpamma corjiacopana ¢ Beinyckaiouiei kaeapoii « Xumuyeckas
TEXHOIOIHS TOIIMBAY,

3asenyroluuii kadeapoi W.I". Jlenosen




Pabouas nporpamMma mpoaJiena it 20 roaa npuéma Ha 3aceJaHuM Kadeapbl
«[IpuknanHas 5KOJOTHS U OXpaHa OKPYKAIOIIEH Cpebl».

IIpoTokon oT « » 20 roma Ne

3aBenyrommii kageapoit

(moamcp) (®.1.0.)

PaGouas mporpamma npoajiena ais 20 roga npuéma Ha 3acenaHuu Kadeaps
«IIpuKiaaHas 3KOJOTUs U OXpaHa OKPYKAIOLIEH CPEabD».

IIpoTokon oT « » 20 roma Ne

3aBenyromuii kadeapon

(moanuce) (®.1.0.)

PaGouast nporpamma npoasiena 1t 20 roja npuéma Ha 3acelaHuu Kadeapsl
«IIpuknagHas 3KOJIOTHS U OXpaHa OKPYKAIOIIEH Cpebl».

[IpoTokoi oT « » 20 roaa Ne

3aBeayromuii kadeapon

(moanuce) (®.1.0.)

Pabouas nporpamMmMa mpoaJiena i1 20 roaa npuéma Ha 3aceJaHuM Kadeapbl
«[IpuknanHas 5K0JNOTUs U OXpaHa OKPYXKaroIIe cpeab».

[IpoTokon oT « » 20 roma Ne

3aBenyromuii kadeapou

(oammcp) (®.1.0.)

Pabouas nporpamma mpoaJiena jyisi 20 roja npuéma Ha 3acejaHuu Kadeapsl
«IIpuknagHas 5K0JIOTHSI U OXpaHa OKPYXKAIOIIECH Cpeabl».

[TpoTokoit oT « » 20 roaa Ne

3aBenyrouuid kadenpoit

(oamuck) (®.1.0.)

Pabouas nporpamma mpojaJiena jyisi 20 roja npuéma Ha 3aceaHuu Kadeapsl
«IIpukinaaHas 3KOJOTUs U OXpaHa OKPYKaIOLIEH CpeIbl».

[Iporokoi oT « » 20 roaa Ne

3aBenyromuii kaheapon

(moanuice) (®.1.0.)

PaGouas mporpamma npoajiena ais 20 roja npuéma Ha 3aceTaHuH Kadeapsl
«IIpukiamnas SKOJIOTUS U OXpaHa OKPYKAIOMIEH CPeIbD».

IIporokoit oT « » 20 roaa Ne

3aBenyromuii kaheapon

(moanuice) (®.1.0.)



1. OFBEKT, IHEJIb U 3AIAY OCBOEHUA INCHUIIJIMHBI

JAUCUMIUIMHA paccMAaTPUBAaeT BOINMPOCHI aBTOMATH3AIUS TEXHOJIOTUYECKHUX
MIPOLIECCOB Y CHUCTEM 3aLUTHI OKPYKAIOIIEH CPEABIL.

Heab nqucuumivHbl - OpMHUPOBAHUE Y CTYICHTOB 3HAHUN O METOJAX U CPEi-
CTBaX PEryJIUPOBaHUs, YIPABICHUS U aBTOMATU3alIUH [TPOU3BOICTBEHHBIX MPOIECCOB
Y HaBBIKOB WX IPUMEHEHUS MPHU pa3pabOTKe U MPOSKTHPOBAHUN CUCTEM U TEXHOJIOTHIA
3alUThl OKPYKAIOIIEH CPEIbI.

3agaum JUCHUIUINHBL:

N3ydyeHne OCHOBHBIX MPUHIIUIOB MOATOTOBKH TEXHOJIOTMUYECKUX MTPOIECCOB U
cucteM 3anuThl OC Mpou3BOACTB K aBTOMATHU3ALMH.

dopMupoBaHUE NPEICTaBIIEHNH 00 aBTOMAaTHU3AIMN TEXHOJIOTHYECKUX MPOIec-
COB Ha 0a3e JIOKaJbHBIX CPEICTB U MPOTPAMMHO-TEXHUUECKUX KOMILIEKCOB.

N3yuenne (yHKIUNH aBTOMAaTU3UPOBAHHBIX CUCTEM YIIpPABJICHUs, HHPOpMAITHU-
OHHOT'0, MAaTEMATHUYECKOI0 U MPOTPAMMHOTO 00ECTICYEHUS.

B pe3ynbraTe 0CBOEHUS TUCHUILUIMHBI CTYAEHT JOJIKEH:

3HATh:

MPUHLNI OpPraHu3allid CUCTEM aBTOMATHYECKOrO YIPABIICHHS, OCHOBHBIC
CXEMbI aBTOMATHU3aIIMH TUIIOBBIX TEXHOJIOTHYECKUX O0OBEKTOB U cucTeM 3aiuThl OC,
CTPYKTYpbl U (YHKIIMU aBTOMATU3UPOBAHHBIX CUCTEM YIPABJICHUS; 3aJja4l U aJlro-
PUTMBI LIEHTPAIM30BaHHOM 00pabOTKH HH(POPMAIIMK B aBTOMATU3UPOBAHHON CUCTEME
YIPaBJIEHUS TEXHOJIOTUYECKUMU MTPOLIECCAMH; 3aaYH U AJITOPUTMbI YIIPABJICHUS TEX-
HOJIOTUYECKUMU MPOIECCaMH C MOMOIIbi0 DBM; NpHHIMIIEI OpraHu3aluy U COCTaB
nporpammHoro obecrieueruss ACYTII; 3agaum, TeXHUUECKHWE W TTPOrpaMMHbBIE Cpe/l-
CTBa CUCTEM yIpaBieHus: oobekTamu 3amutbl OC; criocoObl OnpeieNICHuUs 1 MOBBIIIIe-
Hus Hane:xkHOCTH ACY U ee 3JIEMEHTOB.

yMeETh:

MIPOBOAUTH aHAJIN3 O0OBEKTA YIIPABIICHHUS; BRBIOUPATH JJIsl TAHHOTO TEXHOJIOTHYe-
ckoro npouecca 3amutbl OC (yHKIHOHAIBHYIO CXEMY aBTOMAaTHU3allMK; pa3padaThl-
BaTh AJITOPUTMBI [IEHTPAJIM30BAHHOTO KOHTPOJISI KOOPJUHAT TEXHOJIOTHUYECKOTO 00h-
€KTa; pa3padaThiBaTh aJTOPUTMbI U MPOTPAMMBI JJII CUCTEM MPOTPAMMHO-JIOTHYE-
CKOr0 yIpaBJieHUsl; pa3pabaTbiBaTh CUCTEMbl BU3YyaJU3allMd U CYNEPBU30PHOTO
ynpasieHust Ha ocHoBe SCADA-cucrem; coctaButh B SCADA-cucteme nporpaMmy
aBTOMATHYECKOTO PETyJIMPOBAHUSI MPUMEHUTEIBHO K KOHKPETHON CHCTEME 3alUThI
OC u TeXHOJIOTUYECKOMY OOBEKTY;

BJIA/IETh:

HaBBIKAMH Pa0OTHI C COBPEMEHHBIMU TEXHHUYECKUMHU U MPOTPAMMHBIMH CPE/I-
CTBaMU aBTOMATH3AIMH: U3MEPUTEIHHBIMH MPE0OPa30BATEIIAMH, TATYMKAMU HCIIOJ-
HUTEJIbHBIMH MEXaHM3MaMH, MPOTPaMMUPYEMbIMHU JIOTUYECKUMHU KOHTPOJUIEpAMHU U
CHUCTEMaMHU HUX MPOrPAaMMHUPOBaHMSI, CUCTEMaMHU BHU3yaju3allud U CYNEPBU30PHOIO
yIpaBJiCHHUS.

[lepeuncneHHbie pe3yabTaThl 00yUYEeHUS SIBISIOTCS OCHOBOM JJ1s1 pOPMUPOBAHUS
CHEAYIOIINX KOMIIEeTeHIIHIA:

- OIIK-4. Cnocoben obecnieunBaTh MPOBECHUE TEXHOJIOTHYECKOTO MpoIecca,
MCIMOJIb30BaTh TEXHUYECKUE CPEJICTBA JJIs1 KOHTPOJISI MapaMETPOB TEXHOJIOTHYECKOTO



nponecca, CBOMCTB CbIPbA U rOTOBOM IMPOAYKIHWH, OCYIICCTBIATh N3MCHCHHUC IIapaMET-
POB TCXHOJIOTHUYCCKOIO IIpornecca Npu USMCHCHUHA CBOMCTB CBhIPbA.

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJBHON
MNPOI'PAMME
JlucrumimHa OTHOCUTCSL K 00si3arenbHOM vactu brnoka 1 «/lucimmmmaer (Mo-
JTyJIA )» y4eOHOrO MIIaHa.
Bazupyercs Ha 3HaAHUSAX, YMEHUAX U HaBBIKAX, KOTOPbIE 00YyYarOIIHiics Mpruoo-
pen npu u3ydeHuu AUCIUIUMH: «Dusnkay, « MHxenepHas rpaduxa.
3HaHUs, YMEHUSI U HAaBBIKK, TPUOOPETEHHbIC NP OCBOCHHUM JTAHHOW JMCIIH-
IUTMHBI, PEeaTU3yI0TCsl 00yYalomuMes MPU MPOXOXKICHUU MPOU3BOJCTBEHHON MpaK-
TUKHU: Hay4HO-HCCJIEA0BATENbCKOM paOOThl, MPOU3BOJCTBEHHON MPAKTUKU: MPEIH-
IJIOMHOW MPAKTUKHU U IPOXOKIECHUU F'OCY1aPCTBEHHOM UTOTOBOU ATTECTALIUU.

3 CTPYKTYPA U COAEP KAHUE IUCHUIIJIMHBI

3.1 Pacnpenenenue y4eOHbBIX YaCOB 10 TeMaM JMCIHUILUIMHBI 1 BUIaM 3aHS-

THH

KonngectBo yacoB
HaumenoBanwue tem (ouHasi/3a04Has)
(conmeprkaTenbHBIX MOJYyJIEHT) Beero B ToMm uncie
Jlexuuu | Ilpakr | Jlabop. CPC
Tema 1. Beenenue. 3naueHue aBToMaruye-
CKOTO YNPaBIICHHA JUIA PasBUTHA XUMUME- | 15110 o1 10/18
CKOM MPOMBIIUIEHHOCTH Ha COBPEMEHHOM
JTane
Tema 2. OcHOBHbBIE MOHSATHUS YIpPaBIICHUS 14/19 41 10/18
XUMHUKO-TEXHOJOTHYECKHMH NIpoLieccaMu
Tema 3. OObEKTHI ynpaBIeHUS U KX OCHOB- 13/20 o 11/19
HbIE CBOMCTBA
Tema 4. [lepBuuHble U3MEpPUTENbHBIE TTPE- 20/20 6/1 41 10/18
oOpa3oBaTenu
Tema S. Bropuunble n3MepUTENbHBIE ITPU-
6opsl. Perynaropsl. Hopmupyromue mpe- 19/20 4/1 4/1 11/18
obpasoBarenu
Tema 6. ABTOMaTHYECKHE CUCTEMBI PETY- 13/18 210 11/18
JUPOBAHUS
Tema 7. CoBpemennas peanuzanus ACY
TIT, SCADA- cucTems! 43/20 6/0 26/2 11/18
Tema 8. XapakTepucTUKH U OCOOCHHOCTH
YNPaBIICHH THIIOBBIMH TPOLECCAMA U arl- 17/18 6/0 11/18
napataMu XMMHYECKOH TEXHOJIOTUU U CU-
cteMm 3amutel OC
KoHnTtakTHas paboTa (I0nmoJTHUTEIbHAS ) 4/6 4/6
Hroro mo BuiaMm 3aHsTHi 162/162 34/4 34/4 94/154
KonTpons 36/36
Hroro: 198




@dopMupoBaHUE KOMIIETEHIIHII B pe3yJibTaTe 0CBOEHHUS TeM IMCUMILINHBI

KOMHCTCHHI/II/I TCMBI JUCHUIIIINHBI, HAIICJICHHBIC Ha (bOpMI/IpOBaHI/Ie KOMIICTCHIINN
OIIK-4 Temnr 1, 2,3,4,5,6,7,8
3.2 Jlekuuu

Tema 1. 3HaueHHe AaBTOMATH4YECKOI0 YNIPABJICHHUA AJISA Pa3BUTHS XMMUYe-
CKOii POMBIIIJICHHOCTH HA COBPEMEHHOM JTarle.

ConepxaHue TeMHI 1:

BBeneHue B cUCTEMBI YIIPABIEHUS TEXHOJIOTMYECKUMHU IPOLIECCAMU U TEXHUYE-
CKUMH cucTeMaMu. McTopus pa3BUTHs CUCTEM aBTOMATHYECKOTO YIIPABJICHHS. 3HAUE-
HUE aBTOMATHYECKOT0 KOHTPOJIS U YIIPABIIECHUS JJI1 pa3BUTHUS IPOMBIILJIEHHOCTH U 3a-
Tl OC Ha cCOBpeMEHHOM JTare. TeXHUKO-PKOHOMUYECKUU 3P (dEKT yrpaBleHHUs.
Ponb ympaBnenusi. B obecnieuennn 0O€30MMaCHOCTH XMMHYECKOTO MPOU3BOJCTBA U
OXpaHbl OKpyXkaroen cpeapl. OCHOBHBIE TIOHSTHS U ONPEACIICHUS] TEXHUYECKOW KH-
oepHeTukH. JlokanbHbIE CUCTEMBI aBTOMATUYECKOTO yrpaBiieHus. [loHstue 06 aBTO-
MaTU3UPOBaHHBIX cucTeMax ynpasieHus (ACY), ux kiaccudukanus. Ponb yenoBeka-
OmnepaTopa U BBIYUCIUTEIbHON TeXHUKH B ACY.

Jlutepatypa k Teme 1: [1, 2, 3]

Tema 2. OcHOBHbIC NOHATHS YNPABJICHUS TEXHOJOIMYECKMMH IpoLec-
caMMu.

ConepxaHue TeMbI 2:

OcHoBHBIE TEpMUHBI U onpenenenus. Mepapxus ynpasnenusa. Haznauenue cu-
CTEM YNIPABJIEHUS XUMHUYECKUM MPEINPUATHEM U XUMUKO-TEXHOJIOTHYECKUM TPOLEC-
coM. OCOOEHHOCTH YTPABJIEHUSI XUMHUKO-TEXHOJIOTHYECKUM TpoueccoM. [IpuHimmsI
yIpasJeHHUs. YIPaBICHHE M0 3aJa0IIEMY BO3ACUCTBUIO. Y IPABIEHHUE 110 BO3MYIIAIO-
IIeMY BO3JICUCTBUIO. YTIpaBJiIeHHUE MO OTKIOHEHUIO. KoMOMHMpOBaHHOE yIpaBIlieHHUE.

Jlutepatypa k Teme 2: [1, 3, 4]

Tema 3. O0beKTHI yIIPaBJICHUA U UX OCHOBHbIE CBOMCTBA.

ConepxaHue TeMbl 3:

Knaccudukanus oo6bekToB ynpasieHus. OnqHOMEpHbIE U MHOTOMEPHBIE 00b-
ekTbl. OJTHOCBSI3HBIC K MHOTOCBSI3HBIC OOBEKTHI. JINHEIHBIC U HETUHEWHBIC OOBEKTHI.
OOBEKTHI C COCPEIOTOUCHHBIMHU M paclipeie]ieHHbIMU TTapaMeTpamu. CBoNCTBa 00b-
eKTOB yrpasieHus. EMkocTs. CamoBbIpaBHMBaHUE. 3ana3ibiBaHue. MeTobl onpese-
JICHUSI CBOMCTB OOBEKTOB yIIpaBieHUs. AHATUTUYECKUI METO/ OTIpe/IeJICHUS CBOMCTB
00BEKTOB. DKCIIEPUMEHTAIBLHOE OTpe/IeIeHNe TUHAMUYECKUX CBOMCTB OOBEKTOB.

Jlutepatypa k Teme 3: [1, 2, 3]

Tema 4. IlepBuunble U3MepUTEIbHBIE IPe00pa3oBaTeJIn.

ConepxaHue TeMbl 4:

DneMEeHThl METPOJIOTHH M TEXHUKH W3MEPECHHH, (QyHKIIMOHATIbHAS CTPYKTypa
MU3MEpUTENLHOM crucTeMbl. OCHOBHBIE TPeOOBAHUS K H3MEPUTEIBHBIM Mpuoopam. [1o-
HATAS O TOYHOCTH HW3MEPHUTEIBHBIX NTPHOOPOB: MOTPENTHOCTH W3MEPUTEIHHBIX




npubopoB. TemneparypHbie mKagbl. TepMOMETphI paciiupeHus. ManomeTpuueckue
TEPMOMETPBI. TepMO3JIEKTPUUECKUE TEPMOMETPBI: IEPBUYHBIE PEOOpa30BaTENH,
MUJUUTMBOJIBTMETPBI U TOTEHIMOMETPBI. T€pMOMETPBI CONPOTUBIICHUA: IIEPBUYHbBIC
npeobpazoBarenu, MocThl. [TupomeTps! uzmyuenus. CUCTEMBI TUCTAaHIIMOHHOTO U3Me-
penus. Bunbl npeobpazoBareineil U cuctem rnepeaayu curianoB. KoHTponb naBieHust
U paszpexenus. JKuakocTHble, 1e(OPMAIIMOHHBIE U AJIEKTPUIECKIE MaHOMETPhI. U3-
MEpEHHE pacxoJa M KOJMYECTBA BellecTBa. PacxoxoMepbl mEPEMEHHOrO mepenaaa
JIABIICHHUS, DJIIEKTPOMArauTHele. CUETUYMKY JI )KUIKOCTEN U ra30B. Y pOBHEMEPHI JIs
KUJKUX U CBIIYYUX CPEJl: MOIUIABKOBBIE, THAPOCTATUYECKUE, paAuon30TOoNHbIe. KOH-
TPOJIb cOocTaBa U (U3MUECKUX CBOMCTB BemlecTB. ['a3zoaHann3aTopbl: TEpPMOMArHUT-
Hble, TEPMOXUMHUYECKHE, TEPMOKOHAYKTOMETPUUYECKHE, ONTUKO-aOCOPOIIMOHHBIE.
MeTopl U3MEPEHNs KOHLIEHTPAIMU PacTBOPOB: KOHTYKTOMETPHUUECKUIH MEeTO (KOH-
TaKTHbIE U OECKOHTaKTHbIE HU3KOYaCTOTHbIE NMpUOOpHsI). 3mMepenus BsizkocTu. Buc-
KO3UMETPBI HCTEUECHUS U POTALlMOHHBIE. MI3MepeHne BIaKHOCTH Ia30B U CHIIyYHX Ma-
TepuanoB. llcuxomeTrpudyecknii U KOHIYKTOMETPHUYECKHW METOAbl. METox TOYKH
POCBI.
Jluteparypa k Teme 4: [1, 3, 6]

Tema S. Bropuunsie usmepurteibHbie npudopsl. Peryasitopsl. Hopmupyro-
1Me npeodpasoBaresu

ConepxaHue TEMBI S:

YpaBHOBEIICHHBIE U HEYPAaBHOBELICHHbIE MOCTBI. JIoromeTpsl. MUIIIIUBOIBT-
meTpsbl. Lludpossie n3mepuTenbHble NpUOOPHL. 3aa4l CUHTE3a PEryasaTopoB. OCHOB-
HBIC 3aKOHbI perynupoBaHus. [IponmopuuoHanbHbIA 3aKOH peryiaupoBaHus. MHre-
IpajJibHBIM 3aKOH peryiupoBaHusd. [IponopuuonanbHO-UHTErpaIbHbIA 3aKOH PETYJIN-
poBanusi. [IponoprmonansHO-TUbPEepeHInanbHbIN 3aK0H peryiaupoBanus. [Ipomop-
UOHAIBHO-UHTErPaAbHO-TU (PP epeHIINaNIbHbIN 3aKOH peryiaupoBanus. [1o3unnonHbie
perysaTopsl. JIByXMnO3ULIUOHHBIE PETYIATOPHI. TPEXNO3UIHOHHBIE PETYISTOPEI. Pery-
JATOPBl € MPOTHO3UPYIOLIENH MOJENBIO. PerynsTopsl Ha OCHOBE HCKYCCTBEHHBIX
HEUPOHHBIX ceTeil. OnpeneneHne ONTUMAIBHBIX NapaMeTPOB HACTPOUKH MPOMBIIII-
JICHHBIX peryisTopoB. YHuduimposanuslie curnansl I'CII. Hopmupyromue npeobpa-
30BaTENH.

Jlutepatypa k Teme 5: [1, 3, 9]

Tema 6. ABTOMaTH4eCKHe CUCTEMbI PeryJIupoOBaHMs.

ConepxaHue TeMBI 6:

3amaya aBTOMAaTHYECKOIro peryiupoBaHus. OCHOBHBIE IOHATHUS U ONPEIETICHUSI.
PerynupoBanue mo OTKJIOHEHHIO U MO BO3MYILEHUIO; KOMOMHUPOBAHHBIE CHUCTEMBI.
[Tonsitue oOpaTHOM CBsA3U. PYHKIMOHAIbHASI CTPYKTYPA 3aMKHYTON aBTOMaTHYECKON
cuctembl perynupoBanus (ACP). Crabunusupyroiiye, NporpaMMHbBIE U CIEIAIINE
ACP. Marematnueckoe onucanue ACP u ux 351€eMEHTOB. ABTOMAaTUYECKHUE PETYJIs-
Topbl. DyHKIMOHANIbHAA CTPYKTypa perynsropa. Krnaccudukaius peryisTopos.
3aKkoHbl perynupoBaHus. PerynsiTopel HEmpepbIBHOIO IEHCTBUS (IIPONOPLIUOHAIIb-
HBbI, MHTETPAJIbHBIA, MNPONOPLUUOHAIBHO-UHTEIPAIbHBIN), HUX JUHAMHYECKHE




XapaKTEPUCTUKU U OCHOBHBIE CBOMCTBA. PerynsiTopel TUCKPETHOTO ASUCTBUS (MO3U-
UOHHBIE). VICTIOTHUTEIBbHBIE MEXAHU3MBI U PETYJIUPYIOIINE OPTaHbI.

JIureparypa k Teme 6: [1, 3, 7]

Tema 7. CoBpemennasi peasusanusi ACY TII, SCADA- cucrembl.

ConepxaHue TeMbI 7:

Konnenmus SCADA. KoMIOHEHTBI CHCTEM KOHTPOJIS M YIIPABICHHUS U HUX
HazHaueHue. ['paduueckuii unrepderic. Opranuzaius B3aMMOJICHCTBHS ¢ KOHTPOJLIe-
pamu. [IpoTokoibel 1jis 0OMeHa JaHHBIMU. ANMapaTHas pealu3aluu CBSI3U C YCTPOM-
ctBamu BBOja/BbiBojIa. Tperanl B SCADA - cuctemax. [Ipumepsl TeXHUYECKUX pelle-
HUW CUCTEM JUCTIETYEPCKOTO KOHTPOJIS.

Jlutepatypa k Teme 7: [1, 3, 4, 5, 9]

Tema 8. XapakTepuCTHKH H 0COOEHHOCTH YIPABJIEHHS THIIOBBIMH IPOIEC-
caMH H anmnaparamMmu.

CopaeprxaHe TEMHI &:

PeryaupoBaHusi OCHOBHBIX TEXHOJOIMYECKHX IapaMeTpoB. PerymupoBaHue
pacxoja. PerynupoBaHue yCTpOMCTB s IEpEMEINEHHS KUIKOCTEN U ra30B. Perysu-
poBaHue ypoBHs. PerymupoBanue aaBieHus. PeryaupoBanue temmeparypsl. Perynu-
poanue pH. PerynupoBanue nmapaMeTpoB cocTaBa. PeryaupoBaHye THIOBBIX TEILIO-
BBIX IIPOLIECCOB. PerynmupoBanue MacCOOOMEHHBIX IPOLIECCOB.

Jlutepatypa k Teme 8: [1, 3, 7, 8]

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS
[TpakTrdeckue (ceMUHAPCKHE) 3aHATHS TJIaHOM HE TTPEAYCMOTPCHBI.

3.4 JIabopaTopHbIe padOThI

Ne Tema 3ansaTHs O0newm, JIurepa-
I./11. yac. Typa
OYH/3a04H
1. | IoaxmroueHwe W HACTPOIKA H3MEPHUTEIS-PETYIIATOPA 4/0 [9]
2. | MUKpOKOHTpOJUIEPHI B CHCTEMaX yIPABICHUS 4/0 []
3. | Hacrpoiiku OPC cepBepa 2/2 []
4 | Tlonkirouenune mukpokontposuiepa k OBEH OPC cepsepy 4/2 []
[Moaxmrouenne MmukpokoHtposuiepa k MasterOPC  Universal [9]
5 , 4/0
Modbas Server’y
5 CucremMa KOHTpOJSL M yIPaBJICHUS HA OCHOBE MHKPOKOHTPOJI- 8/0 []
Jiepa ¥ U3MEPUTEIIS-PETYIISITOpa
7 ABTOMAaTU3MpOBaHHBIE cUCTeMBbl KOHTpoist Ha 6aze SCADA 8/0 []

SIMP Light

Hroro 34/4




3.5 CamocTosiTesibHas padoTa CTyJAeHTa

Ne Bunpl camoctosiTensHON paboOTHI CTyIeHTa O06newm, gac.
n/m OYH/3204H

1 N3ydeHue JeKIMOHHOIO MaTepuaia 42173

2 IToaroToBka K NPakKTUYECKUM 3aHSATUSIM 0/0

3 [ToaroToBka K 1a00paTOpPHBIM 3aHATHSIM 43/72

4 BrirotHEHHE KypCOBOTO MPOESKTA 0/0

5 BrinonHeHne KypcoBoi paboThl 0/0

6 BrinonHenue WHAMBHTyaIbHOTO 33/1aHUS 9/9

HUTOIO: 94/154

3.6 KypcoBoii npoekT (padoTa), MHAMBUAYAJIbHOE 3a1aHHe

KypcoBoii mpoekT (paboTta) no AUCIHUIIIMHE YICOHBIM IIJIAHOM HE TPEAYCMOTPEH.

JI71s1 cTy1eHTOB 04HOM (hopMBbI OOyUEHHSI B 7 CEMECTpE, 1J1s1 3a04HOM (POPMBI 00Y-
yeHust B 9 cemecTpe MpeayCMOTPEHO BBIMIOJIHEHHWE KOHTPOJIBHON paboThl Mo (opme
WHINBUIYAIBHOTO 3aaHMs.

Tematnka WHANBUAYAJIBHOTO 33/JaHHUA  CBsA3aHA C  CaMOCTOSITEIHHBIM
COCTaBJICHHEM CXEMbI KOHTPOJISI M YIIPABJICHHSI y4acTKa TEXHOJIOTHUECKOTO OOBEKTa B
cootBeTcTBU ¢ ['OCT 21.208—2013, BbIOOpY NEPBUYHBIX H3MEPUTEIBHBIX
npeoOpa3oBaresieii, Mojayled  BBOJA/BbIBOAA  HMHPOpMAaUU O  TEUCHUU
TEXHOJOIMUYECKOIro Ipoliecca Mo Mpaic-iuctaM o0opyAoBaHUs (IO HHTEPHET
pecypcaM) U coctaBiieHuu rporpammel yripasieHusi B SCADA-cucreme.

BapuanTs! 3aanuii 1 HOMEp yCIIOBUS BBIJAIOTCS MPETIOAaBATEIEM.

NunuBuyanbHyto paboTy BBITIOJHUTH Ha TUcTax opmata A4, pazmep mpudra
12, Times New Roman, uHTepBai oaMHAPHBIN, [TOJI: JEBOE — 3 CM, IIpaBoe — 1 cM,
BEpxHee U HIKHEE — 2,5 cM. ). Ha BTopoii cTpanuiie — pedepar u 10 5 KIIFOYEBBIX CIIOB.
MeTtoauueckre peKOMEHIAIUH 110 BBHITIOJTHEHUIO HHINBUYaTbHOTO 33JaHUs TaHBI B

I8].
4 ®OHJ{ OLIEHOYHBIX CPEJICTB

4.1 Kputepuu u mKaJjabl 1J51 HHTETPUPOBAHHOM OLIEHKHU YPOBHS C(hpOPMHUPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnarowas komnemeHyuyu — NOAHOMA 3HAHUU

- HyJIEBOM YpOBEHb: HEBEPHBIE, HE apIYMEHTHUPOBAHHBIE, C MHOXXECTBOM I'PYOBIX OIIH-
OOK OTBETHI Ha BOTIPOCHI. Y POBEHb 3HAHUI HUKE MUHUMAJILHBIX TPEOOBAHMUIA;

- MUHMMAaJIbHBIM YPOBEHb: JTaHbI HE NOJIHBIE, HETOYHBIE U HEAPI'YMEHTUPOBAHHBIE OT-
BEThI HAa BOIMPOCHI. J{OMyIIEeHO MHOTO IpyObIX OIMOOK. Y POBEHb 3HAHUM HIKE MU-
HUMAaJIbHBIX TPEOOBaHUM;

- IOPOTOBBIM YPOBEHB: AAHbl HETOCTATOYHO IOJIHBIE, TOUYHBIE U APTYMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHIL. [1110X0 3HAaET TEpMHUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOLLIEHMSI, TPUHLUIIBL. [{0yIIIeHO MHOTO HErpyOBIX OIMOOK;



- CPEIHUM YPOBEHB: IaHbI JOCTATOYHO ITOJIHBIE, TOYHBIEC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHI. B 11e710M 3HaET TEPMUHBI, ONIPEIEIEHUS U IIOHATHSI; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHHUS, IPUHLHUIIBL. JIOMyIIEHO HECKOJIBKO HErPYOBIX OIIMOOK;

- IPOJABHUHYTHIA YPOBEHb: JIaHBI ITOJIHBIC, TOYHBIC U APTYMEHTHUPOBAHHBIC OTBETHI Ha
BONPOCHL. 3HAET TEPMHHBI, ONPEAEICHUS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIIEHUS, TPUHLIUIIBL. J[OMYIIEHO HECKOIBKO HETPYOBbIX OIINOOK;

- BBICOKMU YPOBEHb: JAaHbI MOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMUHBI, ONIPEACIICHNS U IIOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOLLECHMS, IPUHIUIIBL. JIOIIyIIIEHO HECKOJIBKO HETOYHOCTEN.

Cocmasnsiowas KomnemeHyuu — yMeHus

- HyJIEBOW YPOBEHbB: ITOJIHOE OTCYTCTBHE NOHUMAHUS CyTH METOJUKHU PELICHUS 3a/1a4H,
JIOIYILIEHO MHOXECTBO IPyOEeHIINX OLIMOOK / 3a/1aHUsI HE BBIIIOJIHEHBI BOOOIIIE;

- MUHAMAJIbHBII YPOBEHB: CJ1a00€ MTOHMMAHUE CYTH METOAMKHU PEUICHUS 3a/1a4u, JOITy-
1ieHbl TpyObie ommOKu. Pemenns He o0ocHoBaHbl. He ymeeT ncnonb3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

- IOPOTOBBIN YPOBEHB: I0CTaATOYHOE MOHUMAHUE CYTH METOJIMKH PEIICHUS 3a7a4u, J10-
MyIIEHbI OoMOKU. Perenust He Bcera 000CHOBaHBL. YMEET UCIOJB30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. Cinabo opueHTUpyeTcs B CHELHaIbHOM HAyYHOU
JIUTEPaTypE;

- CPEAHMI YPOBEHB: B IIEJIOM ITOHMMAET CYyTh METOJUKH PELICHUS 3a/1a4M, JOIYIICHBI
ouOku. Pemienust He Bceria 0OOCHOBaHbI. Y MEET UCMOJIb30BaTh HOPMAaTHUBHO-TEX-
HUYECKYIO U CIIEHUATbHYIO HAYUYHYIO JIUTEPATYPY;

- IIPOJIBUHYTBIM YPOBEHB: B LIEJIOM ITIOHUMAET CYTh METOAVKHU PELICHUS 33a4H, JOITy-
1ieHbl HeTouyHoCTH. Crioco0eH 000CHOBAThH PEIICHUs. Y MEET UCIIOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO U CIIEIUANBHYIO HAYUYHYIO JINTEPATYPY;

- BBICOKUH YPOBEHb: IOHUMAET CyTh METOJIMKH perieHus 3a1aun. CnocooeH 000CHOBATh
peleHus. YMeeT UCHOJIb30BaTh HOPMAaTUBHO-TEXHUYECKYIO U CIIEHUAIbHYIO Hay4-
HYIO0 JIUTEPATYPY, NEPEIOBOM TPOU3BOACTBEHHBIH OIIBIT.

Cocmasnsowas KomnemeHyuu — 61a0eHue HagblKamu

- HyJIEBOM YPOBEHb: HE IEMOHCTPUPYET BIIaJCHUE HABBIKAMU BBIMOJHEHUS Ipodeccu-
OHAJIBHBIX 337a4. He MOXXeT BBIMOTHUTH 3aJaHUS;

- MUHUMAJIbHBIN YPOBEHbB: HE IEMOHCTPUPYET BJIaJICHNE HAaBbIKAMU BBITIOJIHEHHUSI ITPO-
(deccroHanbHbIX 3a71a4. MIcbIThIBaeT CyIIECTBEHHBIE TPYIHOCTH MPHU BBHITIOJHEHUH
OTACJIbHBIX 3aJIaHUM;

- IOPOTOBBIN YPOBEHB: BIIAJICET HABHIKAMH BBITIOJIHEHHSI TPO(ECCHOHANIBHBIX 3a/1a4 Ha
IIOPOrOBOM YpOBHE. 3a/IaHMsI BBINOJIHSAET MEAJICHHO U HEKaYECTBEHHO;

- CPEIHUI YPOBEHb: BJIaJICET HABBIKAMH BBITOJHEHUS MPO(PECCUOHANBHBIX 3a1a4. 3a-
JTaHMsl BBITIOJIHSAET HA CPEAHEM YPOBHE IO OBICTPOTE U KaueCTBY;

- IPOJIBUHYTHIN YPOBEHb: BJIa/ICET YBEPEHHBIMU HABBIKAMU BBIMOJIHEHUS MPOPECCHo-
HaJbHBIX 33/1a4. BBICTPO M KaueCTBEHHO BBIMOIHAET 3a/IaHUsI, THOTa JOIyCKasl He-
3HAYUTEJIbHBIE MOIPELUIHOCTH;

- BBICOKHMI YpOBEHb: BIAJCET YBEPECHHBIMU HAaBbIKAMHU BBIMOJHEHUS MPOGECCUOHANb-
HBIX 33/1a4. BBICTPO U KaueCTBEHHO BBIMOJIHAET 33/IaHus, IPU HEOOXOAUMOCTH Jie-
MOHCTPHUPYS TBOPUECKUN MOIXO/I.



Ob606wennas oyenka chopmuposaHHOCmMU KOMNemeHyull

- HYJIEBOM ypOBEHb: Ha HYJIEBOM YPOBHE CPOPMHUPOBAHBI: BCE COCTABISIONINE; OJIHA
WJIU JIBE U3 TPEX, OCTaJIbHbIE — Ha 00JIee BEICOKOM YPOBHE;

- MUHUMAJILHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIIS-
IOIIIKE; OJIHA WJIK JIBE U3 TPEX, OCTaJIbHbBIC — HA 00JIee BLICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: HA MOPOTOBOM YPOBHE CHOPMHPOBAHBI: BCE COCTABIISIOININC;
OJIHa WJIH JIBE U3 TPEX, OCTAJIbHBIE — Ha 00JIee BLICOKOM YPOBHE;

- CpeIHUH YPOBEHb: Ha CpeHEM YpOBHE CPOPMHUPOBAHBI: BCE COCTABIISIIONINE; OTHA
WJIU JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

- IPOJIBUHYTHIA YPOBEHB: Ha MIPOJIBUHYTOM YpOBHE C(POPMUPOBAHBI: BCE COCTABJISIO-
IIHE; OJHA W JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHH YPOBEHB: Ha BBICOKOM YPOBHE C(hPOPMHUPOBAHBI BCE COCTABIIAIOITNE KOMIIC-
TCHITUH.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Ouiiera

Bonpocsl k 3k3aMeHy:

1. Bo3M0KHOCTH U HEOOXOJUMOCTh aBTOMAaTUYECKOTO YIPaBJICHUS (C HC-
MOJIb30BaHUEM MUKPOMPOLIECCOPHON TEXHUKH) B XMMUYECKOU TEXHOJIOTUU U CUCTE-
Max 3al[UThl OKPYKAIOIIEH CpeIbl.

2. Oco0eHHOCTH YITpaBIEHUS TEXHOJIOTHYECKUM TIpo1ieccoM, GyHKIIUU, BbI-
MOJIHSIEMbIE YCTPOUCTBAMH aBTOMATUYECKOTO YIPABJICHUSI.

3. [Tousarue ACYTII. 3anauu u yposau ACYTIL.

4, Crpykrypa u pynkunun ACYTII. xapakrepuctuka snemenToB ACYTII

S. [IpoMsbllIEeHHAsT JTOKaJIbHAsI CE€Th. €€ BUJABL. YIIpaBieHue. Perynuposa-
nue. Cucrema apromarndeckoro ynpasienus (CAY). Cucrema aBTOMaTHUECKOTO pe-
rynupoBanus (CAP).

6. Bo3zneiicTBus B cUCTEME YNIPABIECHUS HA TEXHOJIOTMUYECKUI OOBEKT.

7. [TpuHIMIIBL yIpaBiAEHUS TEXHOIOTHYECKUM 00beKTOM. OOpaTHast CBSA3b.
8. OynkuroHanbHas cTpyktypa CAP. Xapakrepuctuka snemeHToB CAP.
Q. Knaccuduxkanus nepBuyHbIX mpeoOpa3oBaTeneii Gu3nuecKuX BeTUINH.

10.  OcHoBHble Bubl yHUGULHpOBaHHBIX curHayioB ['CIL.

11. Tunsl npuOOPOB UCHOIB3YEMBIX B CHCTEME KOHTPOJISI M YIIPaBJICHUS TEX-
HOJIOTMYECKUMU TIPOLIECCAMH .

12. Pa3nuna Mexay MUKPONPOIIECCOPOM U MUKPOKOHTPOJLIEPOM.

13. XapakrepHcTHKa aHAJOTOBBIX U LHU(PPOBBIX BXOJOB MUKPOKOHTPOJLIEPA.

14.  Tlpuniun paboTsl aHaIOTO-IIMGPOBOTO MIpeoOpa3oBaTEIIs.

15. ®yunkuua OPC cepsepa. IIpoTokoiibl oOMeHa.

16. Ctpyxkrypa aepeBa o0bekToB B uHTepherice OPC ceprepa.



17.  OPC cepsep. IIpeumyiiectBa ucnonb3oBanuss OPC cepsepa B cucreme
KOHTPOJIA U yTIPaBJICHHUS.

18. OcHOBHbIE CBOMCTBA U3MEPUTETHHBIX MpeoOpa3zoBaTeei.

19. SCADA-cucTemsbl 1 peliaeMbie i 3a1a4u.

20.  OcHoBubie koMoHeHTHI SCADA U1 ux XapakTepucTuka.

21. U3mepeHue naBiICHHUS.

22. Ilpunuunsl co3aanus nporpammbl ynpasienus B Master SCADA.

23. Pabota c omepaTopaMH «KOMaHJa», «3HaueHHE», «pacueT» B Master
SCADA.

24. V3mepeHue TeMIeparyphl.

25. Cuctembl aBTOMaTHYECKOTO perylupoBanus. KOHTpoab u aBTOMAaTH-
YECKOE PETyJIMPOBAHHUE.

26. CrpykTypHas cxeMa OJHOKOHTYpHOH cuctembl AP 00bekTOM ympasiie-
Husl. Ee aleMeHThl 1 uX Ha3HaueHHe.

27. OOBEKTH peryJIupoOBaHUs U UX CBOHCTBA.

28. BrpiOop KaHama peryJIupoBaHuUs.

29. l3MepeHne KOTUYECTBA U PacXo/ia BEIIECTBA.

30.  H3mepeHue ypoBHS KUIKOCTEH.

31. KonTposb cocTaBa U (pU3MUECKUX CBOMCTB BelecTB. ["a30aHanu3aropsl.

32. IIpuHLHMIIBI ¥ TOCIIEIOBATEIFHOCTh COCTABJICHHUS CXEMBI yIPaBICHUS U
PETyJIMPOBaHUS TEXHOJIOTHIECKUM MPOIIECCOM.

33. Opranumzamus cuctemMbl o0Oo3HaueHM B cxeme ynpasiaeHus. ['OCT
21.208-2013

34. Kontposnb cocraBa u (pu3nyecKux CBOMCTB BemiecTB. M3mepeHue Biax-
HOCTU Ta30B U CHITYYHX MaTepUaJIOB.

35.  KonTtpomnb coctaBa u (U3MYECKUX CBONCTB BEIIECTB. METOABI aHAN3A
pacTBOpPOB.

36. PerymmpoBaHue pacxoja, COOTHOIIIEHHUS PACXOI0B.

37. PerynampoBaHue ypOBHS.

38. PerynmupoBaHue TeMIiepaTyphl.

39. PerynupoBaHue AaBICHUS.

40. PerynupoBaHue mapaMeTpoB COCTaBa U KauecTBa.

41. ApTomaTu3aIus mporecca abcopOmum.

42.  ApTOoMmaTHu3aIusl PEaKTOPHBIX MPOIIECCOB.



IIpumep 3K3aMeHAIIMOHHOTO OUJIeTa
I'OVYBIIO «I[OHELIKl/If/‘I HALIMOHAJIbHBIM TEXHUYECKU YHUBEPCUTET»

[Iporpamma: bakanaBpuar

Hanpasnenue noarotToBku: 18.03.01 XumMuueckas TEXHOJIOTUA

[Tpoduis: XHUMHYECKask TEXHOJIOT U IPUPOIHBIX

SHEPrOHOCUTENIEH U YTIIEPOIHBIX

MaTepuajioB

Cemectp: 7

VueOHas TUCIHILIMHA: «CHCTEMBI YIPABJIEHUS U KOHTPOJISI TEXHOJOTHYECKUMU MPOLECCAMM))

BUJIET Nel

1. ®yakuuonansHas ctpykrypa CAP. xapakrepucruka 3meMeHToB CAP.

2. OOBEeKTHI peryJIupoBaHus U UX cBoiicTBa. BrIOOp KaHaIa peryjaupoBaHusl.

3. Ykazath, Kakue cpefcTBa aBTomatusamnuu B coorBerctBue ¢ ['OCT 21.208-2013 npencras-

nenbl Ha cxeme? Kakue (GyHKIMK OHU OCYIIECTBISIOT? )
OBbemieHHAR Taz0Ba% CMeCh

14

X—O

Abcopbent

OB

Hexomaan
ra’;osad CMecCh

XNazoHOCHTEE

XNagoHOCHTE: -
HacsmeHHB 1

abcopbent

VYTBep:xkeHo Ha 3acefanuu Kadeapsl  [IpukinagHas 5KOJIOTHS M OXpaHa OKpYXKarollel cpeibl

[TpoToxkon No oT . 20 T
3aB. kadenpoii B.B.[Ilanosasios

DK3aMeHaTop B.B.Illanosanos

KPUTEPUHN
OLICHUBAHMS YK3aMEHAIIMOHHOH padoThI
o aucUIUIMHEe «CHCTEMBI YIPABICHUS U KOHTPOJIS TEXHOJOTUYECKUMHU TPOIECCAMU )
JUTsE 00yJaroImuxcs mo HampasieHuto moarotoBku 18.03.01 Xumudeckasi TeXHOIOTHS
(mpodunp — XuMudeckas TEXHOJIOTHS TPUPOIHBIX SHEPTOHOCUTENCH U YIIIEPOJIHBIX MaTEPHAajIOB)

DK3aMeH NPOBOAMUTCS MUCBMEHHO MO OwiietaM. buiier coaepkut 2 Teopernye-
CKHX BOIPOCA, KX/ U3 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETa U 1 mpakTUyecKui
Bonpoc. [Ipn He0OXOAMMOCTH OTBEUAIOIINNA JTIOJKEH COMIPOBOIUTH OTBETHI MOSCHSIO-
el cXeMOU. Bonpocsl 0XBaThIBAIOT 3HAHUS CTYACHTOB, I1I0JyYEHHBIE B XO/€ JIEKIU-
OHHBIX U JJa0OPATOPHBIX 3aHATUH.



[IpaBuiibHBIE OTBETHI HA | U 2 TEOpETUUYECKHE BOIPOCH! OLICHUBAIOTCS B IISITHA-
nnath (15) 6amioB. Eciau oTBET HE MOJHBIA, TO OH OICHHBACTCS B JIECATH OAJLIOB.
[TpakTrueckuii Bompoc oreHuBaeTcs B 28 6amnos. Eciiu oTBeT He MOMHBIHN, TO OH OI1e-
HuBaetcs B 20 6amnos. [Ipu oTcyTcTBHM NPaBUIBHOTO OTBETAa HAa MOCTABIICHHBINA BO-
poc 00yYarOLIHiiCs MOTyYaeT HOJIb OAIIOB.

YTBepKICHO Ha 3aceqaHuu Kadeapsl MPUKIIATHON SKOJOTUN U OXPaHBI OKPYIKaIOIIeH
cpensl,

npotokoni Ne ot .
3aBenyromuii kadeapon

.20 T.

B.B. lllantoBanos

4.3 Kputepuu oueHMBAHUA

OrneHuBaHne YpOBHSI OCBOCHHUS CTYJEHTOM y4eOHOTrO MaTepuaia JUCHUTLINHBI
«CurcTembl yIpaBlIeHUs] U KOHTPOJISL TEXHOJIOTHYECKUMU IIPOLIECCAMUY TPOU3BOIUTCS
B XOJIE TEKYIIEro KOHTPOJS U MPOMEKYTOUHOM arrecTaluu (CEMeCTpPOBOrO KOH-
TPOJISE).

Texkymmii KOHTPOJIb 3HAHUHN CTyJ€HTAa OYHOU (POpMBbI OOYUEHHUS OCYIIECTBIIS-
€TCs M0 pe3yJbTaTaM NMPAKTUUECKUX 3aHITUHM, CTYJ€HTa 3a04HONU POpMBI OOyUECHUS —
10 PE3YJIbTaTaM BBINIOJHEHHS WHINBUIYaJIbHOTO 3aJaHus.

BrinonHeHnue 3a1aHnii Ha TPAKTUYECKUX 3aHITHUAX, BBIITOTHEHUE WHIWNBUTYAJb-
HOTO 3aJIaHusl, TPEAYCMOTPEHHBIX paboydeil MporpaMMoil JUCHUIUIUHBI, SBISETCS He-
00XOJIMMBIM yCIIOBUEM JIOITYCKa CTYACHTA K DK3aMEHY.

Pacnipenenenne 6amioB TEKyIIEro KOHTPOJISI pabOThI CTYJEHTa HAa MPOTSHKEHUH
ceMecTpa MpuBeIeHo B Tabduiie 1.

Tabnuna 1 — Pacnipenenenrie 0auioB TEKYIIEro KOHTPOJIS
dopma KOHTPOJIS Bo3MoO)HO€E KOJIMYECTBO [Ipumeuanue
6a10B
st ctyieHToB 04HOM (hOpMbI 00YUEHHUSI

OTuéT 0 BBHINOJIHEHUN 6 3aaHue BBIIIOJIHEHO MPAaBUIIBHO, IPUBEACH

3a/laHus Ha MpaKTHye- aHAJIM3 MOJTYYEHHOTO pe3ynbTara

CKOM 3aHSTHUH. 3 3aaHye BBINOJHEHO B 11€J0M NPaBUIBHO,
BO3HUKIIM TPYAHOCTHU B OOBSCHEHUU MOJY-
YEHHBIX PE3yJIbTaTOB

Hroro no npaktuye- 42 W3 pacuéra 7 TeM NpaKTUUECKUX 3aHATHI.

CKUM 3aHATUAM (MaK-

CHMaJIbHO BO3MOXHOE)

UTOoro 42 MaxkcruManbHO BO3MOKHOE

JUis cTyieHTOB 3a04HOM (hOpMBI 00yUEHHUS

BrinosHenne nHIUBU- 42 N3noxxenue wmarepuana apryMEHTHPOBaH-
JyaJIbHOTO 3aaHus HOe, TocieoBaTensHoe, padboTta oopmiieHa
0e3 3aMeUaHmit
20 3ajaHue BBINOJIHEHO B II€JIOM MPaBUIIBHO,
HMMEIOTCS 3aMeUaHusi 10 0(hOPMIICHHUIO.
HUTOIO: 42 MaxkcuManbHO BO3MOXKHOE




IIpome:kyToUyHasi aTTecTalMA 10 pe3yJbTaTaM OCBOCHMs JUCLUILUIMHBL B Ce-
MecTpe MPOBOAUTCS B JOpME CEMECTPOBOIo 3k3aMeHa. DopMa NpoBeIeHUS 3K3aMEeHa
— MUChMEHHAas1. DK3aMEHAI[MOHHBIN OMIIET BKIIIOUAET B ce0s 2 TEOPETUUECKUX BOIpOCca
Y IIPAKTUYECKAN BOMIPOC.

[Ipy oneHNBaHWHK CTYJEHTA HA K3aMEHE MPEIoIaBaTelb PYKOBOACTBYETCS KPH-
TEpUSIMU, IPUBEACHHBIMH B TaOIHUIE 2.

MakcumanbHOe KOJIM4eCTBO OaJIJIOB 32 OTBET HAa BOIPOC 3K3aMEHAIMOHHOTO OU-
JIETa 3aCYATHIBACTCA CTYJEHTY B CIIy4ae, €CIIM OTBET ITOATBEPKIAET BJIAJICHUE CTYCH-
TOM 3HAHUSIMU B ITIOJIHOM 00beMe YUEOHOH TPOrpaMMBbl, MaTEpHAIl U3JI0KEH B JIOTUYE-
CKOI IOCJIEZIOBATEIPHOCTU C BBIIECJIEHUEM IJIABHOTO, COAEPKHUT TOUHBIE (HOPMYIIH-
POBKH, COITPOBOXK/IAETCS WILTIOCTPUPYIOIIMMHU CXEMAMU U PUCYHKaMu (TIpu HEOOXO-
JIUMOCTH ).

B ciydae, eciii OTBET Ha BOIIPOC HE B IIOJIHOW MEpe OTBEYAET PUBEACHHBIM Tpe-
OOBaHMSM, CTYJIEHTY 3aCUNUTHIBAETCS KOJIMYECTBO OailIoB, paBHoe 10. ITpu oTcyTcTBUN
IPaBUIBHOTO OTBETA HA MOCTABJIEHHBIN BOIIPOC CTYAECHT mnoiy4aeT O 0amios.

Tabnuua 2 — Pacnipenenenue 0aaioB 0 CEMECTPOBOMY 3K3aAMEHY

dopMa KOHTPOIIA MakcuMalbHO
BO3MOYKHOE KOJIMYECTBO OAJIOB
OtBeT Ha BOMpOCHl 3K3aMmeHa- | Teopernueckuii Bompoc 1 15
LIMOHHOT'O OuieTa Teoperuueckuii Borpoc 2 15
ITpakTrueckuii Bonpoc 28
HUTOIO: 58

HTorosasi oneHka omnpeaensercs myTeM CyMMHUPOBAHUS KOJUYECTBA OaJJIOB
M0 pe3yJbTaTaM TEKYIIEero KOHTPOJIS U KOJIMUeCcTBa 0ayIoB MO pe3yJibTaTaM CeMeCT-
pOBOTO 3k3aMeHa. MaKcHMAaJbHO BO3MOKHOE KoJimdecTBo 0asioB — 100.

[Tonyuennas ouenka o 100-6annpHOM 1IKaIe onpenesseT OleHKY Mo rocyaap-
cTBeHHOU miKane u mkaine ECTS:

Cymma OannoB Ouenka Ouenka
1o 100-6anpHOM mIKae no mkaie ECTS 110 TOCYAAPCTBEHHOM IIKajIe
90-100 A OtanuHo
80-89 B Xoporo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTENBHO
35-59 F He
0-34 = YIOBIETBOPUTEIHHO

* — ¢ 00s3aTENILHEIM IMMOBTOPHBIM M3YUCHUEM AVCHHUILIIWHBI.

4.4 IlpuMep TeKylIero onpoca Ha JJadopaTOPHBIX 3aHATHAX

Ha npumepe tembr: JlabopaTtopHas pabota 7. ABTOMaTH3MPOBAHHBIE CHCTEMBI
koHTpoJs Ha 6aze SCADA SIMP Light.
1. Pacmmdpyiire mousitue SCADA.

2. JlaliTe ompeseneHne 4eI0BeKO-MallIMHHOMY UHTEPQEHCY.
3. Kakum 06pa3om momaeTcsi CUrHaiau3aus 00 aBapuiiHON cUTyanun?


http://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%BE-%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B8%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81

4. Jlns xaxoit mporpammbl SCADA siBisieTcst KITUeHTOM?

5. Jlaitte onpenenenne OPC ceprepy.

6. Ilo xakuM mapameTpaM OCYIIECTBISIETCS HACTPOMKAa KOMMYHHKAIIHOHHOTO
y3na?

7. B uem orimuue ucnoan3oanus OPC cepsepa u Modbus driver.

8. Kakue ocHOBHBIC TapaMeTphl BKIIOYACT HACTPOHKA TETOB?

9. Tlepeuncnute 3anaun permaembie SCADA.

10.Kakue noacucremsl conepxxut SCADA?

4.5 KypcoBoe npoekTupoBaHue

V4eOHBIM IIJIaHOM KYPCOBOC IIPOCKTUPOBAHUC HC 3AIIJIAHUPOBAHO.
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6 YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJIMHbI

Y4eOHo-MeTOAUYeCcKHe U3aHNs, paspadoTrannbie B JIOHHTY:

8. Meronuueckne peKOMEHJAlWU ISl UHIMBUIYAIbHOU pabOThl MO AUCIH-
winHe «CUCTEMBI YIPABJICHUS M KOHTPOJIS TEXHOJOTHMYECKUMH MPOIECCaMU»: IS
oOy4Jaroruxcs o HarpasieHuto moarotoBku 18.03.01 «Xummueckass TEXHOJIOTH
Bcex popm 06yuenusi / TOYBIIO «/IOHHTY», Kad.npukinaaHoi 3K0JI0ruu U OXpaHbl
okpykaroniei cpenpl; coct.: B. B. [llanosainos, C. B. I'opbatko. — Joneuk: JJOHHTY,
2021. — Cucrem. TpeboBanus: AcrobatReader. - 3ari. ¢ Tuty:. a3xpana. (Jloctym uepes
JUYHBIA KaOUHET CTYy/ICHTA).

9. Meroanueckrue peKOMEHIAINH IS BBHIIOTHEHHS JTaOOpaTOPHBIX paboT mo
qucuuIuinHe « CUCTeMbl YIIPABIECHUS U KOHTPOJISI TEXHOJOTUYECKUMHU MPOLIECCaMMU»:
JUIsl oOydaromuxcs 1no HarmpasiaeHuto noarotoBku 18.03.01 «Xumuyeckas TexHOIIO-
rus» Bcex ¢popm odyuenus / TOYBIIO «IOHHTY», kad.nmpukiagHoil SKOJIOTUU U
oXpaHbl OKpy»xKatomei cpenbl: coct.: B. B. lllanmoBanos, C. B. ['op6aTko. — JloHerk:
JNOHHTY, 2021. — Cucrem. TpeboBanus: AcrobatReader. - 3ari. ¢ tutyn. sxpaHa.
(doctym yepe3 TUUHBIN KAOUHET CTYACHTA).

10. MeToauyeckrue peKOMEH AU 110 OPTraHU3aAIMKA CAaMOCTOSTEILHON paboThI
no aucuuruiiHe «CUCTeMbl YIPAaBJICHUS W KOHTPOJS TEXHOJOTHMYECKMMH IPOIIEC-
caMuy. U1 00yJaroImuxcs 1o HanpaiaeHuto moaroToBku 18.03.01 « Xumudeckas Tex-
Hostorus» Bcex ¢popm oOyuenus / TOYBIIO "JIOHHTY", kad.npukiaaHoN 3KOJIOTUH
U OXpaHbl OKpy»Karolen cpeasl: coct.: B. B. llanosanos, C. B. I'opbatko. — JloHenk:
JOHHTY, 2021. — Cuctem.TpeboBanus: AcrobatReader. - 3arn. ¢ TuTyIn. skpaHa.
(Joctyn uepe3 JIMYHBINA KAOMHET CTYJICHTA).

JJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY — http://donntu.ru/library.
5BC IPRbooks - http://www.iprbookshop.ru
http://www.owen.ru/

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIUIIJIMHBI

7.1 JlekuMOHHbBIE 3aHATHUSA:

VYyuebnas aynuropust Ne7.420 yueOHbIii Kopnyc 7 151 TPOBEACHUS 3aHATHI JIEK-
IIMOHHOTO U NMPAKTHYECKOTO TUIIA, IPYIIOBBIX U HHANBUYAJIbHBIX KOHCYJIbTALIUM, TE-
KYIIETO KOHTPOJIS ¥ IPOMEXKYTOUHOM arTecTauiui. MynbTUMeIuiHOe 000py10BaHuUE:
HOYTOYK, omeparuonHas cucreMa LinuxUbuntu 18.04 (2018), LibreOffice 5.3.4


http://donntu.ru/library
http://www.iprbookshop.ru/
http://www.owen.ru/

(2017). CneunanuzupoBaHHas MeOeb: I0CKAa ayJAUTOpHAs, MapThl, IEMOHCTPAIIMOH-
HBIE CTEH/IbI U TJIAKATHI.

7.2 IlpakTHYecKue U JJa0OpPaTOPHbIE 3AHATHS:

Yuebnsie aynmutopun Ne7.301 u 7.304 yaeOHbIi KOpITyC 7 7151 IpOBEIeHUS 1a00-
patopHbIX paboT. MynpTUMeanitHOE 00OpYyJOBaHHE: HOYTOYK, ONEpallOHHAs CH-
crema LinuxUbuntu 18.04 (2018), LibreOffice 5.3.4 (2017). Cnenuanu3upoBaHHOE
nporpammHoe  obecnieuenue ans ACYTIL:  MasterSCADA  3.12.0.26875
3.12(RT32ReleaseMax) 22 06 03 14 08, Modbus opc _server 32tags, OWEN
OPC Server 1.10.77.0 (2021). Crnernuanm3upoBanHas MeOesb, JOCKa ayIuTOpHasd,
napTel. Cpenctea KUII n aBTOMatuzanuu: MUKPOKOHTPOJIJIEPHBIE CTEHIIbI, U3MEPH-
TEJIU-PETYJISATOPHI, JIOTOMETPBI, CAMOIHUCIIBI, OCIUIUIOrPadBbI.

7.3 CamocTosiTesibHasi padoTa:

[ToMetienus yisi CaMOCTOSATENIbHOW paOOThl C BO3MOKHOCTBIO MOJKIIOYEHHUS K
cetu "MHTepHeT" M 0OecrnieueHueM A0CTyIa B JIEKTPOHHYIO MH(DOPMAIIMOHHO-00pa-
30BaTEIBHYIO CPE/ly OpPTaHU3allMK: YUTAJIbHbIE 3aJ1bl, YdeOHbIe Kopiyca 2, 3. Kommb-
IOTEpHAsi TEXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu « HTepHeT» u obecreye-
HUEM JIOCTyIa B AJICKTPOHHYI0 HHGPOpMAIMOHHO-00pa3oBaTenbHyo cpeay (DMOC
JAOHHTY) u snextpoHHo-O0ubmuoteunyto cucteMy (ObC IPRbooks), a Takxe Bo3-
MO>KHOCTBIO MHAMBUAYATBLHOTO HEOTpaHWYEHHOTO Aoctyna olOydaromuxcs B ObC u
BOUOC mnocpeactBom Wi-Fi ¢ mepcoHalbHBIX MOOWJIBHBIX ycTporcTB. OC-
MicrosoftWindows 7, OpenOffice 2.0.3 — oGmectBennas maurensus MPL 2.0/
Grubloaderfor ALT Linux - mumensuss GNU LGPL v3/ MozillaFirefox - muiensus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - swieH-
3ust GNU GPL.



