MUWHHCTEPCTBO OBPA30BAHUS 1 HAVKU
JIOHELIKOM HAPO/THOM PECITYBJIUKU
I'OCYJIAPCTBEHHOE OBPA3OBATEJIbHOE VUPEXXIEHUE
BBICHIET'O ITPOGECCUOHAJIBHOT'O OBPA3OBAHUS
«JIOHEITKWI HAITMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTETY

PABOYASA ITPOI'PAMMA JTUCITUITJINHBI
b1.0.25 Cucrtembl yIIpaBJIeHHS] H KOHTPOJIS TeXHOJOTHYeCKUMH MPOIeccaMH

(k0N ¥ HaMMeHOBaHNe AMCLUILTHHbI COTJIACHO y4eOHOMY MTaHy )

Hanpasnenue noaroToBku: 18.03.01 Xumuueckast TEXHOJIOTHsI

(KOJI ¥ HAMMEHOBAHHWE HANPABJICHUS HOIIFOTOBKPI)

HanpasnenHocTs (mpoduib):  «XUMHUYecKast TEXHOIOTUs XUMUKO-(papMareB-
TUYECKUX MIPENapaToB U KOCMETHYECKHX
CPEICTBY

(nanmeHoBaHue npodus)

[Tporpamma: OakayiaBpuar

(GakanaBpuar, MarucTpatypa, CreluaIuTeT)

®opma oOydeHus: OYHasl, 3a04Has

(ouHas, 3204Has, OYHO-3a04HAasl)

®opma o0ydeHus Ounas 3aouHas
Cemectp(n1) 7 9
OO6was Tpy10EMKOCTS B 3.€./9acax 5,5/198 5,5/198
KonTaktHas pabota (4ac.), B TOM 4KcIe: i 14
JeKuu (4Jac.) 34 +
IIPaKTUYECKUE (CEMUHAPCKUE) 3aHSATHS 34 4
(dac.)
JabopaTopHble paboThI (Jac.) - -
CamocTosiTesnbHas paboTa (4ac.), B TOM Uuce: 90 148
KypCOBOi1 MpoeKT (paboTa) (cemecTp/yac.) - -
KoHTpoib (3x3ameH, yac./3a4éT) JK3aMeH, 36 | 3K3aMeH, 36

Jonenxk, 2023 r.



PaGouas nporpamma quciMnianHbl « CHCTeMbl YIIPaBJIeHUS] H KOHTPOJISI TeX-
HOJIOTMYECKHMH MPOLecCaMM» COCTABJICHA B COOTBETCTBUU C YYEOHBIMU TJIaHAMU
1o HarnpasyieHUI0 noarotoBku 18.03.01 Xumuueckasi TE€XHOJIOTHSI, HANIPaBJIEHHOCTh
(mpodunp): «XuMUYecKass TEXHOJOTHS XUMHKO-(papMaleBTHYECKUX TpernapaToB M
KOCMETHYECKUX cpeacTB» i 2023 roga npuéma rno o4Hou u 3a04Hoii hopmam 00y-
YEeHUS.

CocraBureib:
3aBenyromui kadenpoii «IIpuknaanas

DKOJIOTHsI U OXPaHa OKpYIKaloLIei cpeasl», W
JOKTOP XMMHUYECKHX HayK, npodeccop [ITanoBanos B.B.
(moamuch) (®.1.0.)

PabGouas mporpaMma paccMoOTpeHa W YTBepiKIeHAa Ha 3aceJaHuM Kadeapbl
«I[IpHuKagHas 3K0J0THS U 0XpaHa OKPYKAIOLIEH Cpeb».
ITpOTOKOM OT « AL »  Julfymda 2023 roaa Ng‘g
] S

3aBenyrommii kadenpoi W [Mlanosanos B.B.

(moamuch) (®.1.0.)

PaGouyasi mporpamMmma corJacoBaHa ¢ BbilycKalomeii kadeapoii «O6masi, hu-

-
3U4ecKasi U OpraHuyeckas XUMus».  ,g ¢ /
: Ny 7/
3aBenyoomuii kadenpoii Bosikosa E. WM.

(mommuch) (PH.0)

Pabouas nporpamma ogo6pena yueGHo-meToau4ec<oi komuccueii JJOHHTY
1o HarnpasJjieHHIo MoAroToBku 18.03.01 « XuMuueckasi TEXHOJIOTHS»

IIpoTokon ot 4 » ua /3‘7" — 2023 roma Ne 3

[Ipencenatens W [ITarroBasios B.B.

(moamnucs) (®.1.0.)

PaGouas nporpamma npoasiena st 20 rona npuéma Ha 3ace1aHuu Kaeapsl
«IIpuKitagHas 5KOJIOTHS U OXpaHa OKPYIKAIOIIEH CpeIb».

IIporokon ot « » 20 roma Ne

3aBenytoumii kadeapoii

(moamuce) (®.1.0.)

Pabouas mporpamma corJiacoBaHa ¢ Bbinyckaouleil kadeapoi «O6mas, Gu-
3UYeCcKas U OpraHuyecKas XuMus.

3aBenyroumii kadeapoit Boakosa E. W.
(moamuce) (®.U.0)




Pabouas nporpamma npoaJiena 1 20 roja npuéma Ha 3acelaHuM Kadeapsl
«ITpuknagHas 3K0JIOTHS U OXpaHa OKPYKAKOUIEH CPEabD).

IIpoTokon oT « » 20 roma Ne

3aBenyroumii kadeapoit

(moammcp) (®.1.0.)

Pabouas mporpamma corsiacopaHa ¢ Bbllyckamwmeil kapeapoii «OOmas, gpu-
3U4YecKas U OpraHnyecKas XUMHD).

3aBenyromuii kadenpoit Bonkosa E. 1.

(moamcs) (®.1.0.)

PaGouas mporpamma mpoaJiena i1 20 roaa npuéma Ha 3aceaHuu Kadeapbl
«ITpuknagHas 3K0JIOTHS U OXpaHa OKPYKAKOLIEH CPEIbD».

IIpoTokon oT « » 20 roma Ne

3aBenytouuii kapeapoit

(moammcp) (®.1.0.)

PabGouas nporpamma corJjiacoBana ¢ Bblnyckarouiei kageapoii «Oomas, ¢pu-
3WYECKas U OPraHUUYECKast XUMHSD.

3aBenyromuii kadenpoit Bonkosa E. 1.
(moanuck) (®.1.0.)

Pabouas nporpamma mpoaJiena i 20 roaa npuéma Ha 3acejaHuM Kadeapbl
«[IpuknanHas 5K0N0Trus U OXpaHa OKPY’KaIOLIEH cpebl».

IIpoTokon oT « » 20 roma Ne

3aBenyrouuii kageapoit

(moamwcp) (®.1.0.)

Pabouas mporpamma corsiacopaHa ¢ Bbllyckamwmeii kapeapoii «OO0mias, gpu-
3U4YecKas U OpraHuyecKas XUMHsD.

3aBeyrommii kKadeapon Bonakosa E. 1.
(moamcs) (®.1.0.)




1. OFBEKT, IIEJIb U 3ATAYHU OCBOEHUA JTNCHUIIJINHBI

JAucounianHa paccMaTpuBaeT BONPOCHI aBTOMATHU3AlMS TEXHOJOTUYECKUX
MPOIIECCOB U CUCTEM 3aIUTHI OKPY>KAIOILIEH CPeIbl.

Heab qucuumivHel - GOpMHUPOBAHHUE y CTYJIEHTOB 3HAHUN O METOJaX U Cpel-
CTBaX PEryJUpPOBaHUS, YIPABICHHUS U aBTOMATU3ALIMU MPOU3BOJACTBEHHBIX MPOLIECCOB
Y HaBBIKOB WX IPUMEHEHUS MPU pa3padOTKEe U MPOSKTUPOBAHUN CUCTEM U TEXHOJIOTHIA
3aIIUThl OKPYKAIOIIEN CPEIBI.

3agavu TUCHUIUINHBIL:

N3ydeHne OCHOBHBIX MPUHILHUIIOB IMOAIOTOBKU TEXHOJIOTMYECKHUX MTPOLIECCOB U
cucteM 3anmThl OC Mpon3BOJCTB K ABTOMATU3AIUH.

dopmupoBaHUe MPEACTABICHUN 00 aBTOMATU3AIMKN TEXHOJOTMYECKUX TTPOIIEC-
COB Ha 0a3e JIOKAIbHBIX CPEJCTB U MPOTPAMMHO-TEXHUYECKUX KOMIJIEKCOB.

N3yuenne GyHKIMI aBTOMATH3UPOBAHHBIX CUCTEM YyMPABICHUS, UHPOPMAIIU-
OHHOT'0, MATEMAaTUYECKOTO U MTPOTPAMMHOTO 00ECIICUEHUSI.

B pe3ynbTaTe 0CBOEHUS JUCHUILUIMHBI CTYJAEHT JOJIKEH:

3HATH:

OPUHLUN OPraHU3AlMU CUCTEM AaBTOMATHUYECKOTO YIIPABJICHUS, OCHOBHBIE
CXEMbl aBTOMATHU3AI[UU TUITOBBIX TEXHOJIOTMYECKUX O0BEKTOB U cucTeM 3amuThl OC,
CTPYKTYpbl ¥ YHKIIMU aBTOMATH3UPOBAHHBIX CUCTEM YIIPABICHUS; 3a7a4d U aJro-
PUTMBI HEHTPAIU30BaHHOM 00paObOTKN MH(OPMALIMK B aBTOMATU3UPOBAHHON CHCTEME
YIIpaBJICHUS TEXHOJOTUUECKUMHU MPOIECCaMU; 3314l U aJITOPUTMBI YIIPABIICHUS TEX-
HOJIOTUYECKUMH MPOLIECCAMU € MOMOIIbI0 OBM; NpuHLIMIBI OpraHU3aliid U COCTaB
nporpammHoro obecneueHust ACYTII; 3agaun, TeXHUUECKUE U TTPOTPaMMHBIE CpPE/I-
CTBa CUCTEM yIIpaBiieHHs1 o0bekTamMu 3amuTbl OC; criocoObl OnpeieNIeHUs U MOBBIIIIE-
Hus Hage:kHOCTH ACY U ee I1eMEHTOB.

yMeThb:

IIPOBOJIUTH aHAIIN3 00BEKTA YIIPABJICHHUS; BHIOUPATH JUIsl JAHHOTO TEXHOJIOTHYe-
ckoro mpotecca 3amutbl OC (QyHKIIMOHATBHYIO CXEeMY aBTOMAaTH3alluK; pa3padathl-
BaTh aJIrOPUTMBI IIEHTPAIM30BAHHOTO KOHTPOJI KOOPJUHAT TEXHOJIOTHYECKOTO 00b-
€KTa; pa3padaThiBaTh AJTOPUTMBI U MPOTPAMMBbI ISl CUCTEM MPOrPaMMHO-JIOTHYE-
CKOTO YIpaBJieHUs; pa3pabaTbiBaThb CUCTEMBbl BHU3yaJIM3allMd U CYMNEPBU30PHOIO
yrpasiieHust Ha ocHoBe SCADA-cucrem; coctaButh B SCADA-cucreme nporpamMmmy
aBTOMATHYECKOT'O PETYJHPOBAHUSI MPUMEHUTEIHLHO K KOHKPETHON CHCTEME 3alUThI
OC u TEeXHOJIOTUYECKOMY OOBEKTY;

BJIA/IETh:

HaBBIKAMH PaOOTHI ¢ COBPEMEHHBIMU TEXHUYECKUMHU U MPOTPAMMHBIMHU CPEJI-
CTBAaMU aBTOMATH3AIMH: U3MEPUTEIHLHBIMH MPEOOPa30BATEISIMY, TaTINKAMHA HCIIO-
HUTEJIbHBIMH MEXaHH3MaMH, NMPOrPAMMUPYEMBIMU JIOTUYECKUMU KOHTPOJIJIEpaMU U
CUCTEMAMHU HX MPOrpPAMMHUPOBAHHMS, CUCTEMAMHU BHU3yaJW3alMd U CyNEPBU30PHOIO
YIIPaBJICHHUS.

[lepeuriciieHHbIE PE3YIbTATH 00YUEHUS SIBISIIOTCS OCHOBOM JIsl HOPMUPOBAHUS
CIEAYIOIIMX KOMIIeTCHIIMIA:

- OIIK-4. CnocobeH obecnieunBaTh MPOBEJICHUE TEXHOJIOTHYECKOTO Mpoliecca,
MCIIOJIb30BaTh TEXHUUECKUE CPEACTBA JJIsI KOHTPOJIS MAPAMETPOB TEXHOJIOTUYECKOTO



Imponecca, CBOMCTB ChIPbA U rOTOBOM INPOAYKIHH, OCYIICCTBIIATh N3MCHCHUC ITIapaMeT-
POB TCXHOJIOTHUYCCKOI'O Iponecca npn uSMCHCHUHA CBOMCTB ChIPbA.

2. MECTO JUCHMIIJINHBI B OCHOBHOM OBPA3OBATEJBHOU
INPOI'PAMME
JlucuumuimHa OTHOCHTCS K 00s3aTenbHON vacTu bioka 1 «/luctumimabel (Mo-
IyJIN)» y4eOHOro IIaHa.
basupyercs Ha 3HaHUAX, YMEHUSX U HABBIKAaX, KOTOPbIE 00yJaroIIuiics mpruoo-
pes npHu u3ydeHuu qucuuIuing: «duznka», « MmkeHnepHas rpadukay.
3HaHUsI, YMEHUSI U HABBIKU, MPUOOPETEHHBIC MPHU OCBOCHHUM JaHHOW IUCIIU-
IJTMHBI, PEaTM3yITC 00YUYaroIIMMCs TIPU MPOXOXKIACHUN TTPOU3BOJICTBEHHOMN MpaK-
TUKHU: HAyYHO-HUCCIIEI0OBATEIbCKON padOThl, TPOU3BOJICTBEHHON MPAKTUKU: MPEIIU-
IIJIOMHOW MPAaKTUKHU U TPOXOKICHUU FOCYAaPCTBEHHON UTOTOBOM aTTECTAIINHU.

3 CTPYKTYPA U COAEPKAHUE JNCHUIIJINHBI

3.1 Pacnpenesienne y4eOHbIX 4YaCOB M0 TeMaM JUCUMILIMHBI M1 BUAM 3aHSI-

THH

KonuuecTBo yacos
HaumenoBanue tem (ounasi/3a0uHas)
(comeprkaTebHBIX MOJTYJICH ) Beero B toMm unce
Jlexiuu | Tlpakt | JlaGop. CPC
Tema 1. Beenenue. 3HaueHne aBToMaTHye-
CKOIO YHPABICHHs UL PasBUTHA XUMHYE- | 1519 N 10/18
CKOM MPOMBIIUIEHHOCTH Ha COBPEMEHHOM
JTane
Tema 2. OcHOBHbBIC NOHATHUS YIIPABICHUS 14/19 41 10/18
XUMHUKO-TEXHOJOTHYECKHMH MpolieccaMu
Tema 3. OOBEKTHI yIIpaBICHUS U UX OCHOB- 13/20 21 11/19
HBIE CBOMCTBA
Tema 4. [lepBuuHble U3MEPUTENBHBIE TPE- 20/20 6/1 4/1 10/18
obOpasoBarenu
Tema S. BropuuHble H3MEPUTEIIBHBIE IIPU-
6opel. Perymnsitopel. Hopmupyrormue mpe- 19/20 4/1 4/1 11/18
oOpa3zoBaTenu
Tema 6. ABTOMaTHYECKUE CUCTEMBI PETY-
JMpOBaHUS 13/18 2/0 11/18
Tema 7. CoBpemenHas peanzanusi ACY
TIL, SCADA- cicTeMs! 43/20 6/0 26/2 11/18
Tema 8. XapakTepucTUKH U 0COOCHHOCTH
YNPaBJICHNUs THIIOBLIMH NPOLECCAMH 1 a1l- 17/18 6/0 11/18
napaTaMu XMMHUYECKOM TEXHOJIOTUHU U CH-
cteM 3amuTel OC
KonraktHas paboTa (HOMOIHUATETHHAS) 4/6 4/6
Hroro no Bunam 3aHATHIA 162/162 34/4 34/4 94/154
KonTposn 36/36
Hroro: 198




@opMupoOBaHUE KOMIIETEHIIHII B pe3yJibTaTe OCBOEHHUS TeM TUCHHUILINHBI

KOMHCTCHHI/IH TGMBI JUCHHUIIIINHBI, HAICJICHHBIC Ha q)OpMI/IpOBaHI/Ie KOMIICTCHIINU
OIIK-4 Temnr 1, 2,3,4,5,6,7,8
3.2 Jlexkuun

Tema 1. 3HaueHHe aBTOMATHYECKOI0 YIIPABJICHHUS AJIsl PAa3BUTHA XUMHYe-
CKO¥ MPOMBIIIJICHHOCTH HA COBPEMEHHOM JTale.

Conepxanue Temsl 1:

BBeneHue B cUCTEMBI YIIPABIEHUS TEXHOJIOTHYECKUMH ITPOLIECCAMU U TEXHHYE-
CKMMHM cucTeMaMHu. MicTopus pa3BUTHSI CUCTEM aBTOMATHYECKOTO YIIpaBiIeHUs. 3Haye-
HUE aBTOMATHYECKOT0 KOHTPOJIS U YIIPABIICHUS IS pa3BUTHUS IPOMBIIIJIEHHOCTH U 3a-
mmThl OC Ha COBpEMEHHOM J3Tame. TeXHUKO-3KOHOMUYECKUN 3()(EeKT ynpaBiaeHHUs.
Ponp ynpaBnenus. B oGecrnieuenun 0€30MacHOCTH XMMHMUYECKOTO MPOU3BOJACTBA U
OXpaHbl OKpY’KaroIen cpebl. OCHOBHBIE ITOHATUSA U ONPEIAEICHUS TEXHUYECKON KU-
OoepHeTukH. JlokanbHbIE CUCTEMBI aBTOMAaTUUYECKOro yrnpasienus. [lonstue o0 aBTo-
MaTU3UPOBaHHBIX cucTeMax ynpasieHus (ACY), ux kinaccudukauus. Ponb yenoseka-
omnepaTopa U BbIYUCIUTENIbHOU TeXHUKU B ACY.

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

Tema 2. OcHOBHbIE TOHATHSA YNPABJIEHUS] TEXHOJOTHYECKHMMH Mpolec-
caMHu.

CojzepxaHue TeMbI 2:

OcHOBHBIE TEPMHUHBI M onpeaeeHus. Mepapxust ynpasinenus. Haznauenue cu-
CTEM yTMpaBJICHUS XUMUUYESCKAM MPEANPHUITHEM U XMMHKO-TEXHOJOTHUECKUM MPOIIEC-
coM. OCOOEHHOCTH yMpaBJICHUSI XUMHUKO-TEXHOJIOTHIECKUM IpoIieccoM. [IpHHIUTIBI
yrpaBjieHus. YTpaBIeHHE 110 33/1af0IIeMy BO3ACHCTBUIO. YTIpaBICHHE [T0 BO3MYIIAI0-
IIEeMY BO3CHCTBHIO. YIIpaBJICHHE 0 OTKIOHEHHI0. KOMOMHHpPOBaHHOE YIIpaBJICHHE.

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

Tema 3. O0beKTHI yIpaBJeHHUsI U KX OCHOBHbIE CBOIICTBA.

ColiepxkaHue TeMbI 3:

Knaccudukanus o0bexkToB ynpasiieHus. OIHOMEPHbIE U MHOI'OMEpHBIE 00b-
eKThl. OTHOCBSI3HBIE U MHOTOCBSA3HBIC O0BEKTHI. JINHEITHbIE U HETMHEWHbBIE OOBEKTHI.
OOBEKTHI ¢ COCPENOTOUECHHBIMU U pacnpeesieHHbIMU apamMeTpamu. CBOHCTBA 00b-
eKTOB ynpasieHus. EMkocTs. CamoBbIpaBHUBaHUE. 3ana3ablBaHue. MeTobl onpee-
JICHHsI CBOMCTB OOBEKTOB YIIPaBJICHUSA. AHATUTUUECKUI METO/1 OTIPEICIICHUsI CBOMCTB
00BEKTOB. DKCIEPUMEHTAILHOE ONPEAeICHUE TUHAMUYECKUX CBONCTB OOBEKTOB.

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

Tema 4. IlepBuuHbIe MI3MEpPUTEIbHBIE PE00Pa30BaATEIH.

Conepxanue Tembl 4:

DneMEeHThl METPOJIOTMM WM TEXHUKH U3MEPEeHHH, (DyHKIMOHAIbHAs CTPYKTypa
U3MEpUTENbHOM cucTemMbl. OCHOBHBIE TPeOOBaHUA K U3MEPUTENbHBIM Mpudopam. [1o-
HATHA O TOYHOCTH H3MEPHUTENIbHBIX MPUOOPOB: TMOrPEIIHOCTH H3MEPUTEIbHBIX




npubopoB. TemneparypHble miKaabl. TepMOMETpHI paciidpeHus. ManomeTpuueckue
TEPMOMETPHI. TepMOdITIEKTPUIECKHE TEPMOMETPHI: IMEPBUUYHBIE MPeoOpa30BaTeH,
MUJUTABOJIBTMETPBl U NMOTEHUUOMETPBL. TE€pMOMETPBI CONPOTUBIICHUS: MEPBUYHbBIC
npeoOpazoBareu, MOCThI. [TupomeTpsl nzmyderusi. CUCTEMBI JUCTAHITMOHHOTO U3MeE-
penusi. Bunpl npeoOpa3oBareneit U cucteM nepenadn curHaioB. KoOHTpoib naBiieHUs
u pazpexxenus. JKuakoctHelie, neopmMamoHHbIe U JIEKTPUIECKHE MaHOMETphI. W3-
MEpPEHHUE pacxoJa U KOJWYECTBA BewlecTBa. PacxomoMmepsl NEPEMEHHOTO MeEpernaa
JIaBJICHUSI, JICKTPOMArHUTHBIE. CUETUMKU JUIS1 dKUJIKOCTEU U Ta30B. Y POBHEMEPHI I
KUJIKUAX U CBITYYHUX CPEJl: MOTIABKOBbBIC, THIPOCTATUYECKHUE, paguon30TOoNHbIE. KOH-
TPOJIb COCTaBa U (PU3NUECKUX CBOMCTB BellecTB. ['a30aHAIN3aTOPHI: TEPMOMATHUT-
HbIE, TEPMOXUMHYECKHE, TEPMOKOHAYKTOMETPUUYECKHUE, ONTUKO-a0COPOIIMOHHBIE.
MeTobpl u3MEpeHus KOHLEHTPALIMU PACTBOPOB: KOHYKTOMETPUUECKUN METO1 (KOH-
TaKTHBbIE U O€CKOHTAKTHBIC HU3KOYACTOTHBIE MpUOOpHI). M3mepenus BszkocTu. Buc-
KO3UMETPBI UCTEYEHHUS U POTALIMOHHBIE. MI3MepeHne BIaXXHOCTH ra30B U ChIIIy4YUX Ma-
TepuayoB. llcuxoMerpuueckuii M KOHAYKTOMETPUYECKUN METOIbl. MeTon TOYKH
POCBI.
Jlutepatypa k Teme 4: [1, 3, 6]

Tema 5. Bropnunbie u3mepureabHbie npudopsl. Peryastopsl. Hopmupyro-
1ue npeodpasoBaresin

CollepxkaHue TEMBI 3:

YPpaBHOBEIICHHBIE U HEYPAaBHOBEIIEHHbIE MOCTHI. JlIoromeTpel. MULIMBOJIBT-
MeTpbl. L{udpoBbie n3mMepuTenbHbie NPUOOPHI. 3a7auu CUHTE3a peryiasiTopoB. OCHOB-
HbI€ 3aKOHbI perynupoBaHus. [IponopuuoHanbHBIM 3aKOH peryiaupoBaHus. MHre-
IpajJibHBIN 3aKOH peryjupoBaHus. [IponopurnoHasibHO-UHTErPAJIbHBIN 3aKOH PEryJIn-
poBanus. [IponopunonansHo-nudPepeHnanbubiil 3akoH peryaupoBanus. [Ipomnop-
IUOHAJIbHO-UHTETpabHO-TU(PepeHInanbHbIN 3aKOH peryianpoBaHus. [lo3uIoHHbIe
peryJsATopsl. JByXIO3UIHOHHBIE PETYIATOPHIL. TPeXno3uMOHHbBIE PETYIATOPLI. Pery-
JATOPBl C INMPOTHO3UPYIOLIEN MOJENBI0. Perynsaropsl Ha OCHOBE HCKYCCTBEHHBIX
HEUPOHHBIX ceTeil. OnpenesieHre ONTUMAaIbHBIX MapaMeTPOB HACTPOMKHU MPOMBIII-
JICHHBIX peryisTopoB. YHuduimuposanasie curnaisl ['CI1. Hopmupyromue npeobpa-
30BaTENH.

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

Tema 6. ABToMaTHYeCKHe CHCTEMbI PeryJupoBaHusl.

ConepxaHue TeMbl 6:

3ajada aBTOMaTUYECKOTO PeryaupoBaHusi. OCHOBHBIE TOHATHS U ONIPEICIICHUS.
PerynupoBanue 1no OTKJIOHEHHUIO M MO BO3MYILIEHHIO; KOMOMHUPOBAHHBIE CHUCTEMBI.
[Tonsarue oOpaTHOM cBsI3U. DyHKIIMOHANIBHAS CTPYKTYpa 3aMKHYTON aBTOMAaTHYECKOMN
cuctemsl perynupoBanus (ACP). CraGunusupyromiye, mporpaMMHbIe W CIEISIINE
ACP. Marematnueckoe onucanue ACP u ux 31eMeHTOB. ABTOMaTUYECKHE peryJis-
Topbl. DYHKIMOHAJbHASL CTPYKTypa perymniaropa. Kiaccudukamus peryiasTopos.
3aKOHBI PEryiaupoBaHus. PerynsiTopel HENPEpBIBHOIO IEWCTBHS (MPONOPLUHOHAb-
HbIl, WHTETpajbHbI, NPOMOPUUOHAIBLHO-UHTETPAIbHBIN), WX JIUHAMUYECKHUE




XapaKTEPUCTUKU U OCHOBHBIE CBOMCTBA. PerynsiTopbl IUCKpETHOro AeicTBUS (ITO3U-
UUOHHBIE). VICTIOMTHUTEIbHBIE MEXAHU3MBI U PETYJIUPYIOIINE OPTaHbI.

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

Tema 7. CoBpemennas peasusanusi ACY TII, SCADA- cucremMbl.

ConepxaHue TeMbI 7:

Konnenmus SCADA. KoMmoHEHTHI CHUCTEM KOHTPOJIS U YIPaBICHHUS U UX
HazHadyeHue. [ paduueckuii uatepderic. Opranuzaiusi B3auMOJAEHCTBHUS C KOHTPOJLIe-
pamu. [IpoTokoisl st oOMeHa JaHHBIMU. ANapaTHas pealu3aluu CBsI3U C yCTPOM-
ctBamu BBOJa/BhiBOJIa. TpeHanl B SCADA - cuctemax. [IpuMepsl TeXHUUYECKUX pele-
HUN CUCTEM JUCTIETYCPCKOTO KOHTPOJIS.

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

Tema 8. XapakTepucTHKHN 1 0COOEHHOCTH yIIPABJICHUS] TUIIOBBIMH NPoOLEC-
CaMM M annapaTaMu.

ConepxaHue TeMBI 8:

PerynupoBanuss OCHOBHBIX TEXHOJOTMYECKHX IAapaMmeTpoB. PerynmmupoBanue
pacxopna. PeryimpoBanue yCTpOWCTB I NEPEMENIEHUS )KUIKOCTEN U ra30B. Perynu-
poBanue ypoBHs. PerynupoBanue nasinenus. PerynupoBanue remneparypsl. Perynu-
poBanue pH. PerynupoBanue nmapamerpoB coctaBa. PerynnpoBanue THIIOBBIX TEIUIO-
BBIX IIpoLIecCOB. PerynupoBanne MacCOOOMEHHBIX IIPOLIECCOB.

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

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3AHATHS
[IpakTrUueckue (CeMUHAPCKUE) 3aHATHUS TUIAHOM HE TTPEAYCMOTPEHBI.

3.4 JIabopaTtopHbIe padoOTHI

No Tewma 3ansTHS O06newm, Jlurepa-
/1. Jac. Typa
OYH/3204H
1. | [lopxnroueHne U HaCTpOWKa U3MEPUTENS-PETYIISITOPA 4/0 [9]
2. | MUKpOKOHTPOJIJIEPHI B CHCTEMAX YIPaBICHUS 4/0 [€]
3. | Hacrpoiiku OPC cepBepa 212 [€]
4 | Ilogxnrouenne mukpokontposuiepa kK OBEH OPC cepsepy 4/2 []
[Moaxmoyenne mukpokontposwiepa k MasterOPC  Universal []
S) , 4/0
Modbas Server’y
5 Cucrema KOHTPOJISL U YIPaBJICHUS HAa OCHOBE MHKPOKOHTPOJI- 8/0 []
Jiepa U U3MEPUTEIIS-PEryisITopa
7 ABTOMaTH3UpPOBaHHbIE cHUCTEeMBbl KOHTpoJisi Ha 6aze SCADA 8/0 [€]
SIMP Light
Hroro 34/4




3.5 CamocrosiTesibHast padoTa CTyJAeHTA

Ne Buasl camoctosiTensHON paboOThI CTYACHTA O06mwewm, gac.
n/n OYH/3a04H

1 W3ydeHue JeKIMOHHOI0 MaTepuaia 42173

2 [ToaroToBKa K MPaKTUICCKUM 3aHSATUSIM 0/0

3 [ToaroToBka K 1a00paTOPHBIM 3aHATHUSIM 43/72

4 BrinoaHeHne KypcoBoro nmpoekTa 0/0

5 BrimonHenue KypcoBoii paboThl 0/0

6 BrinonHenue WHAMBHTY aIbHOTO 33/1aHUS 9/9

HUTOTI'O: 94/154

3.6 KypcoBoii npoekT (padora), MHAMBHAYAJIbHOE 3aJaHHe

KypcoBoii mpoekT (paboTa) mo TucuuIinHe y4eOHbIM IJITAHOM HE MPETyCMOTPEH.

Jlig cTyieHTOB 04HOM (PopMBbI 00yUeHUs B 7 ceMecTpe, 7Sl 3a04HON POpMBbI 00Y-
yeHusi B 9 ceMecTpe MpeayCMOTPEHO BBITIOIHEHHE KOHTPOJIBHOM paboThl 1o (opme
WHIUBU Ty IbHOTO 3a/IaHMUS.

TemaTnka UWHAUBUIYAJIBHOTO  3aJlaHUS  CBsi3aHa C  CAMOCTOSITEIHHBIM
COCTaBJICHHEM CXEMbI KOHTPOJIS U YIIPABJIEHUS Y4aCTKa TEXHOJIOTUYECKOT0 00BEKTa B
cootBerctBuM ¢ ['OCT 21.208—2013, BBIOOpPY TMEPBUYHBIX H3MEPUTEIBHBIX
npeoOpa3oBareneid, MOJyJed  BBOJA/BhiBOJA  MHGOPMALMM O  TCUCHUH
TEXHOJIOTUYECKOr0 Tpolecca Mo TMpaic-muctaMm oOopynoBaHus (MO HWHTEPHET
pecypcam) U cocTaBieHUH nporpaMmel yrpasienus B SCADA-cucreme.

BapuanTsl 3a71aHUi 1 HOMEP YCIOBUS BBIJIAIOTCS MPEINOaBaTEIIEM.

NunuBuayansHyto paboTy BBINMOJHUTH Ha ucTax opmarta A4, pazmep mpudra
12, Times New Roman, uHTepBaj OAMHAPHBIN, MOJIS: JIEBOE — 3 CM, IpaBoe — 1 cM,
BEepXHee U HIbKHee — 2,5 cM. ). Ha BTopoii cTpanuile — pedepat u 10 5 KIIFOUEBBIX CIIOB.
Meroanueckne peKOMEHIallMK IO BBITIOJIHEHUIO WHIUBHUIYaJIbHOTO 3aJaHUs JIaHbI B

[8].
4 ®OHJI OHEHOYHbBIX CPEJICTB

4.1 Kpurepuu ¥ HIKAJIbI 115l HHTETPUPOBAHHON OLIEHKH YPOBHS chopMupo-
BAHHOCTH KOMIIeTeHINH

Cocmasnsiowas KomnemeHyuu — nOJTHOMAa 3HAHUU

- HyJIEBOW YPOBEHb: HEBEPHbBIE, HE APT'yMEHTUPOBAHHbBIE, C MHOYKECTBOM I'PYOBIX OIIH-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUN HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

- MUHMMAaJIbHbI YPOBEHb: JIaHbl HE TIOJIHBIE, HETOYHBIE U HEAPIYMEHTHUPOBAHHBIE OT-
BETHI HAa BOIIPOCHI. J{OMyIIieHO MHOTO TPyObIX OITHOOK. Y POBEHb 3HAHHI HIKE MHU-
HUMAJIBHBIX TPEOOBaHUI;

- IIOPOTOBBIM YPOBEHB: JaHbl HEJOCTATOYHO IOJIHBIC, TOYHBIE U APIYMEHTUPOBAHHBIC
OTBETHI HA BOIPOCHIL. 11710X0 3HaeT TEpMUHBI, OIPENEICHUSA U NIOHATHUSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILIEHUSI, MPUHIMITBL. J{omyIieHo MHOTO HEerpyObIX OIINOOK;



- CPEIHUM YPOBEHbB: IaHbI IOCTATOYHO IIOJIHBIE, TOUHBIE U ApI'YMEHTUPOBAHHbIE OTBETHI
Ha BONPOCHL. B 11e710M 3HaeT TEPMUHBI, ONIPEIEIEHUS U IIOHATHSI; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHHUSI, IPUHIUIMBI. [{oMmyI11eH0 HECKOIBKO HErpyObIX OLUIHOOK;

- IPOJBHUHYTHIA YPOBEHb: JIaHbI IIOJIHBIC, TOYHBIC U APIYMEHTUPOBAHHBIC OTBETHI Ha
BONPOCHL. 3HAET TEPMHHBI, ONPEAEICHUS U MOHATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIICHUS, MPUHLIHUIIBL. J[OMYIIIEHO HECKOJIBKO HETPYOBbIX OIINOOK;

- BBICOKMU YPOBEHb: JaHbI MOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHI. 3HAET TEPMUHBI, ONIPECIICHNS U IIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILECHUSA, IPUHLHUIIBL. JIOMYIIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasnaowas KoMnemeHyuu — yMeHus

- HYJICBOM YPOBEHb: MOJTHOE OTCYTCTBUE TOHUMAHUS CYyTH METOJIUKU PELICHUS 3a/1a4H,
JOIYIIEHO MHOKECTBO rpyOeiInx ommrOoK / 3a7jaHusl HE BBITIOJHEHBI BOOOIIIE;

MUHHUMAaJbHBIN ypOBEHb: Cllab0e MOHUMAaHUE CYyTH METOAUKH PELLECHUs 3a]]auu, JIOIY-
ieHbl TpyObIe ommoOku. Permenwnst He o6ocHOBaHbI. He ymeeT ncnonbp3oBath HOpMa-
TUBHO-TEXHUYECKYIO JINTEPATYPY;

MIOPOTOBBIN YPOBEHB: JOCTATOYHOE IOHUMAHHUE CyTH METOJUKHU PEILEHUS 3a/1a4U, J10-
nyuieHsl omuoOky. Perienust He Bcerga 0O0OCHOBaHbL. YMEET UCHOJIb30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JuTeparypy. Cinabo OpHEHTHPYETCsl B CIEUUAILHON Hay4YHOM
JUTEPATYPE;

CpPEeIHUI YPOBEHb: B LIEJIOM NIOHUMAET CYyTh METOAMKH PEIICHUS 3a/1aud, JOIMYIICHbI
omnOku. Pemienust He Bceraa 00OCHOBaHbL. YMEET UCHOJIb30BATh HOPMATUBHO-TEX-
HUYECKYIO U CIIEIUATIbHYIO HAYYHYIO JIUTEPaTypy;

MIPOJIBUHYTHII YPOBEHbB: B LIEJIOM MMOHUMAET CyTh METOAMKH PELLIECHUs 33]a4u, JOIy-
1IeHbl HeTOYHOCTH. Crioco0eH 000CHOBATH PEUIEHHs. Y MEET UCIOIb30BaTh HOPMa-
TUBHO-TEXHUYECKYIO U CIIEHUAIIbHYIO HAyUHYIO JTUTEPaTypy;

- BBICOKUI YPOBEHb: IIOHUMAET CYTh METOJIMKH pelleHus 3a1auu. CrocodeH 000CHOBaTh
peleHrs. YMeEeT HCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELUAIBHYIO Hayy-
HYIO JIUTEPATypy, NEPEIOBOM POU3BOJACTBEHHBIN OIBIT.

Cocmasnaowas KomnemeHyuu — 81a0eHue HagblKamu

- HyJIEBOH YPOBEHb: HE IEMOHCTPUPYET BJIaJICHUE HAaBBIKAMU BBIIIOJIHEHUS PO EeCcCcH-
OHAJIbHBIX 3a7a4. He MOXeT BBIIIOJIHUTE 3aJaHMS;

- MUHUMAJIbHBIN YPOBEHbB: HE IEMOHCTPUPYET BIIaJICHNE HABBIKAMU BBITIOJIHEHHUSI TTPO-
(eccroHaNbHBIX 3a4a4. MICIBIThIBaET CYILIECTBEHHBIE TPYIHOCTH IPY BBINIOJTHEHUU
OTJICJIbHBIX 3aJaHU;

- IOPOTOBBIN YPOBEHB: BJIAJICET HABBIKAMU BBIIIOJIHEHUS IPOPECCUOHAIBHBIX 3a/1a4 Ha
MIOPOrOBOM YPOBHE. 3aJiaHUsl BBIIOJHSAET MEJJIEHHO U HEKAYE€CTBEHHO;

- CPE/IHMI YPOBEHbB: BIIaJICET HABBIKAMH BBITIOJHEHUS MPOQPECCHOHANBHBIX 3a7a4. 3a-
JaHUs BBINIOJIHAET HAa CPEHEM YPOBHE IO OBICTPOTE M KAYECTBY;

- IPOJIBUHYTHIN YPOBEHb: BJIJICET YBEPEHHBIMU HABBIKAMU BBIMOJHEHUS PO ECCHo-
HaJBHBIX 33/1a4. BBICTPO U KaueCTBEHHO BBIMOJIHSET 3aJaHUs, MHOT 1A IOy CKasi He-
3HAUUTEIbHBIEC MOTPEITHOCTH;

- BBICOKUI YpOBEHb: BIAJCET YBEPECHHBIMU HABbIKAMHU BBIMOJHEHUS MPOGECCHOHANb-
HBIX 33/1a4. BBICTPO U KaUeCTBEHHO BBHIMOJHAET 3a/1aHUsl, IPU HEOOXOAUMOCTH Jie-
MOHCTPUPYS TBOPUYECKHH MOIXO/I.



0Ob606wenHas oyenka chopmMuposaHHOCmU KOMNEmeHyull

- HyJICBOW YPOBEHB: Ha HYJIEBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIONINE; OJTHA
WM JIBE U3 TPEX, OCTAIbHBIE — HA 00JIee BHICOKOM YPOBHE;

- MUHUMAJIbHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C(POPMUPOBAHBI: BCE COCTABIISI-
IOIME; OJIHA WU JIBE U3 TPEX, OCTAIIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

- TIOPOTOBBIM YPOBEHB: HA MTOPOTOBOM YPOBHE CHOPMHUPOBAHBI: BCE COCTABIISIONINE;
OJIHA WJIN JIBE U3 TPEX, OCTANIbHBIE — HA 00JIee BRLICOKOM YPOBHE;

- CpeIHUN YPOBEHb: Ha CpeHEM ypOBHE CPOPMHUPOBAHBI: BCE COCTABJISIONINE; OHA
WU JIBE U3 TPEX, OCTaIbHbIE — Ha 00JIee BEHICOKOM YPOBHE;

- IPOJIBUHYTHIA YPOBEHB: Ha MIPOJIBUHYTOM yPOBHE CPOPMHUPOBAHBI: BCE COCTABJISIO-
1IM€; OJIHA UJIU JBE U3 TPEX, OCTAIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUI YPOBEHB: Ha BBICOKOM YPOBHE C(hOPMUPOBAHBI BCE COCTABJISIIOIINE KOMIIE-
TCHIIUH.

4.2 Bonpocsl K 3K3aMeHYy U IpUMeP IK3aMEHAIHOHHOT0 OmWiera

Bonpocel k 3xk3aMeHy:

1. Bo3moxHOCTH 1 HEOOXOAUMOCTh aBTOMATUYECKOTO yMpaBieHHs (C UC-
M0JIb30BAHUEM MHUKPOIPOLIECCOPHONW TEXHUKH) B XUMUYECKON TEXHOJIOIMU U CHUCTE-
Max 3allHUThl OKPYKAIOLIEH CPEIbI.

2. Oco0eHHOCTH YIIpaBIeHUs TEXHOJIOTUYECKUM MTPoLieccoM, GyHKIIUHU, BbI-
MOJIHSIEMBIE YCTPOMCTBAMH aBTOMATUYECKOTO YIPABICHUS.

3. [Tousitue ACYTIL. 3anauu u ypoau ACYTIL.

4, Crpykrypa u ¢pynkuun ACYTIL. xapakrepuctuka snemenToB ACYTII

5. [IpombllieHHas JIOKallbHAsI CETh. €€ BHUJBL. YIpaBieHue. Peryimposa-
nue. Cucrema apromatuueckoro ynpasiieHus (CAY). Cuctema aBTOMaTHYECKOTO pe-
rynupoBanus (CAP).

6. Bo3zneiicTBust B cucteMe ynpaBiieHUs] Ha TEXHOJIOTHYECKHI 0OBEKT.

7. [IpuHIMIIBI yIIpaBIeHUs TEXHOJIOTHYeCKUM 00bekToM. OOpaTHast CBSI3b.
8. OyunkuuoHanbHasa ctpykrypa CAP. Xapakrepuctuka snemenToB CAP.
9. Knaccuduxanys nepBUYHBIX peodpazoBareieid PU3NUecKux BeITUYHH.

10.  OcHoBHbIe BubI yHUGUIIIPOBAaHHBIX curHanoB ['CII.

11. Tunsl npuOOPOB UCHOIB3YEMBIX B CUCTEME KOHTPOJIS U YIPABICHUS TeX-
HOJIOTMYECKUMU MPOLIECCAMH.

12.  PasHuIa Mex1Iy MUKPOIIPOIIECCOPOM M MUKPOKOHTPOJIEPOM.

13. XapakTepucTuka aHaJOroBbIX U HU(PPOBBIX BXOJA0B MUKPOKOHTPOJLIEPA.

14.  Tlpuniun paGoThl aHATOTO-IIMGPOBOTO MPEOOPa3OBATEIS.

15. ®ynxnus OPC cepsepa. [IpoTokoiibl oOMeHa.

16. Ctpykrypa aepeBa 00nekToB B uHTepherice OPC ceprepa.

17.  OPC cepsep. [Ipeumymiecta ucnonb3zoBanus OPC cepepa B cucreme
KOHTPOJIS U yTIPaBJICHHUS.



18.  OcHOBHbIE CBOMCTBA U3MEPUTEIHHBIX MpeoOpazoBaTeIeH.

19. SCADA-cuctemsl 1 perraeMble e 3a1a4u.

20.  OcnoBubie koMnoHeHTbl SCADA 1 ux xapakTepucTHKa.

21. W3mepenue naBiieHUS.

22. Ilpunnumnsl co3nanus nporpammsl ynpasienus B Master SCADA.

23. Pabora c omepaTtopamm «KOMaHJa», «3HA4YCHHE», «pacdeT» B Master
SCADA.

24. V3mepeHue TeMIieparyphl.

25. Cuctembl aBTOMAaTUUECKOTO peryiaupoBanusi. KOHTpob U aBTOMaTH-
YECKOE PEeTyJIMPOBAHHUE.

26. CrtpyKTypHasi cxeMa OJHOKOHTYpHOU cucteMbl AP o0bekTOM yrpasie-
Hus. Ee aneMeHTsl 1 X Ha3HaYeHHeE.

27. OOBEKTH peryJupoBaHUs U UX CBOMCTBA.

28. BpIOOp KaHala peryjaupoBaHusl.

29. 3MepeHue KOJMYECTBA U PacXo/ia BEIIECTRA.

30. U3mepenue ypoBHS KUAKOCTEH.

31. KonTtpons cocTtaBa u HU3NIECKUX CBOMCTB BEHIECTB. | a30aHATN3ATOPHI.

32. IIpuHIHMIBI U MOCIEIOBATEILHOCTh COCTABICHUS CXEMbl YIPaBICHUS U
PETYIHPOBAHUS TEXHOJIOTUIECKUM TPOIIECCOM.

33. Opranuzanusa cuctembl o0o3HaueHud B cxeme ympasieHus. ['OCT
21.208-2013

34. Kontponb cocraBa u (pu3nyeckux CBOMCTB BellecTB. M3mepeHue Biax-
HOCTH Ta30B U CHIMyYHX MaTepUaJOB.

35.  KoHTtpons cocTtaBa u (HU3NUECKUX CBOMCTB BeIIeCTB. MeTobl aHalu3a
pacTBOpPOB.

36. PerynmpoBanue pacxoja, COOTHOIICHUS PACXOIOB.

37. PerynupoBaHue ypOBHSI.

38. PerynmpoBanue TemiepaTypsbl.

39. PerynupoBanue naBieHUS.

40. PerynupoBaHue napaMeTpoB COCTaBa U KayecTBa.

41. ABromaTu3aius mpoiecca abcopomum.

42. ABTOMaTH3aIMs pEaKTOPHBIX MPOIIECCOB.



IIpumep 3K3aMeHAMOHHOT0 OMJIeTa
TOYBIIO «JJOHELIKUI HALIMOHAJIbHBI TEXHUYECKNIT YHUBEPCUTET»

[Iporpamma: Bakanaspuar
Hanpasnenve noaroToBku: 18.03.01 XuMuueckass TEXHOJIOTUA
[Tpoduis: XuMHUUecKasi TEXHOJIOTUs XMMUKO-(papma-
[IEBTUYECKHUX MTPEenapaToB U KOCMETHYE-
CKHX CPEJICTB
CemecTp: 7
VYyeOHast AMCUUILINHA! «CucTembl YIpaBiIeHUsI U KOHTPOJISI TEXHOJIOTHYECKUMHU MPOLIECCaMU»

BUJIET Nel

1. ®ynkumonansHas cTpykTypa CAP. xapakrepucrtuka 3meMeHToB CAP.
2. OOBeKTHI peryjJupoBaHus U UX CBOMcTBa. BriOOp KaHaja peryJInpoBaHus.
3. Ykazarth, kakue cpeactBa aBroMatusaiuu B coorseTcTBue ¢ ['OCT 21.208-2013 npexacras-
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nenbl Ha cxeme? Kakue QyHKIMHM OHM OCYIIECTBIISIOT?

YTBepxkaeHo Ha 3acemannu kKadenper  [IpukitamHas SKOJOTHS U OXpaHa OKPYIKAFOIICH CPEIIbI

IIporokon Ne or . 20 r

3aB. xadenpoit B.B.IllanoBanos

DK3aMeHaTop B.B.IIlanoBasios
KPUTEPUU

OlleHMBAHMSA IK3aMEeHANMOHHOI padoThI
1o AucuuIimHe « CUCTEMbI yIpaBIEHUS U KOHTPOJISI TEXHOJIOTHYECKUMU MTPOIIEC-
caMm» I 00ydJaronxcsi mo HarpasiaeHuto moarotoBku 18.03.01 Xumudeckas Tex-
HoJTOTHS (MPOodUIh — XUMHUECKasi TEXHOIOTUS XUMUKO-(hapMaIieBTUYECKUX Iperna-
paToB ¥ KOCMETHYECKHX CPEICTB)

DK3aMeH MPOBOJUTCS MUCbMEHHO MO OwieraMm. buiier comepkut 2 TeopeTude-
CKHMX BOIIPOCA, KaXK/bII U3 KOTOPHIX TPEOYET KOHKPETHOTO OTBETa U 1 MpakTUYeCKuit
Boripoc. [Ipu HEOOX0AMMOCTH OTBEUAIOIIHI JOJDKEH COMPOBOIUTH OTBETHI MOSICHSIO-
el cxemoid. Bormpockl 0XBaThIBaIOT 3HAHUS CTYJIEHTOB, MOJYYEHHBIE B XOJI€ JICKIIH-

OHHBIX U JIA0OPATOPHBIX 3AHITHM.



[IpaBuiibHBIE OTBETHI HA | U 2 TEOPETUUYECKNE BOIPOCH! OLIEHUBAIOTCS B IISITHA-
muath (15) 0amnoB. Ecnu oTBET He MOJHBIN, TO OH OICHUBAETCS B JIECATh OaJLIOB.
[IpakTuueckuii Bompoc oneHuBaercs B 28 6amnos. Ecnu oTBeT He MONHBIHN, TO OH Ol1e-
HuBaetcs B 20 Gamnos. [Ipu oTcyTCTBUM MPAaBUIIBHOTO OTBETAa HA MOCTABJICHHBIN BO-
poc 00yUaroIuiics Mody4yaeT HOJIb OaJIOB.

YTBepxAeHO Ha 3aceaHny Kadeaphl MPUKIIATHON SKOJIOTUHA U OXPaHBI OKPY KAFOIIICH
CpeIibl,

npotokon Ne ot .
3aBenyromuii kadeapoi

20 T.

B.B. lllanoBanos

4.3 Kputepum oueHMBaAHUA

OrneHrBaHNE YPOBHS OCBOCHHUS CTYJCHTOM y4eOHOTO MaTepHualia TUCIUTUIAHBI
«CHUCTEeMBI YIIPaBJICHUS U KOHTPOJISI TEXHOJIOTUYECKUMU MPOLIECCaMU» MPOU3BOAUTCS
B XOJ€ TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOW aTTeCTaluu (CEeMEeCTPOBOrO KOH-
TPOJISE).

Texymmii KOHTPOJIb 3HAHUI CTy/AEHTa OYHOU (POpMBI OOyUEHUST OCYIIECTBIIS-
eTcsl 110 pe3yJibTaTaM MPAKTUYECKUX 3aHATHH, CTyIeHTa 3a04HOM (OpMbI O0yUEHUS —
10 Pe3yJIbTaTaM BBIIOJIHEHUS HHAUBUAYAIBHOTO 3aJaHUs.

BrinonHenue 3aaHuii Ha TPaKTUUECKUX 3aHATUSAX, BBIMOJIHEHUE UHIUBUTYallb-
HOTO 3aJ]aH¥sl, PEYCMOTPEHHBIX pabodeil mporpaMMoil TUCIUTUIHHEI, SIBISETCS He-
00XOJMMBIM yCIIOBHEM JIOMYCKa CTYy/IEHTA K DK3aMEHY.

Pacnipenenenne 6amioB TEKyIIEro KOHTPOJISI padOThI CTYJEHTa Ha MPOTSHKEHUH
ceMecTpa MpuBeIeHO B Tabduiie 1.

Tabnuna 1 — Pacnpenenenne 6a10B TEKYIIETO KOHTPOJIS
dopma KOHTPOJISA Bo3MoxxHOE KOIMYECTBO [Ipumeuanue
0asIoB
Jnist cTyieHTOB 04HOM (hOpMBI O0YUCHHS

OT4€T O BHIIOJHEHUHT 6 3aaHue BBIMIOJIHEHO MPAaBWJIBLHO, PUBEIEH

3a/laHus HA TIPaKTHYe- aHAJIM3 TOJTYYESHHOTO pe3ysbTara

CKOM 3aHSTHUH. 3 3alaHue BBINOJHEHO B II€JIOM TMPaBUIIBHO,
BO3HUKJIM TPYAHOCTH B OOBSICHEHUH TONY-
YEHHBIX PE3YJIbTaTOB

Hroro o npakruye- 42 W3 pacuéra / TeM NpaKTHUECKUX 3aHATHUH.

CKHM 3aHATHIM (MaK-

CHMAaJIbHO BO3MO’KHOE)

UTOIro 42 MaxkcumanbHO BO3MOXKHOE

Jl1st cTyieHToB 3a049HOM (opMbI OOyUEeHHS

Brinonnenue nHAUBU- 42 N3noxenue Marepuana apryMEHTHPOBAH-

JTyaJIbHOTO 3a7aHus HOE, TIoCIIeIoBaTeNbHOE, paboTa oopmieHa
0e3 3amevaHui

20 3ajaHre BBIMIOJHEHO B IIE€JIOM IPABHIIBHO,

UMEIOTCS 3aMEUYaHMs 10 0)OPMIICHHUIO.

HUTOI'O:

42

MaxkcumanbHO BO3MOKHOE




IIpome:kyTouHasi aTTecTanmus [0 pe3yJbTaTaM OCBOCHHUS JUCUUIUIMHBI B Ce-
MECTpe MPOBOAUTCA B (popme cemecTpoBOro 3x3amena. dopma npoBeneHus FK3aMeHa
— MUChbMEHHAs. DK3aMEHAITMOHHBIN OMIIET BKITIOYAET B CE0s 2 TEOPETHUECKUX BOTIPOCa
Y IIPAKTUYECKUN BOIIPOC.

[Tpu oneHMBaHUM CTYACHTA Ha HK3aMEHE MPENoJaBaTeNlb PYKOBOJICTBYETCS KpH-
TEepUSIMHU, TPUBEIACHHBIMU B TaOIUIIE 2.

MaxkcrManabHOE KOJIMUeCTBO 0ajioB 32 OTBET Ha BOIPOC 3K3aMEHAIMOHHOTO O1-
JieTa 3aCYUTHIBAETCS CTY/ICHTY B CIy4ae, €CJIM OTBET MOATBEPKIACT BIIaJICHUE CTY/ICH-
TOM 3HAHUSIMU B TIOJTHOM 00beMe YUeOHOM MpOrpaMMbl, MaTepHall U3JI0KEH B JIOTUYE-
CKOH TMOCJIeI0BAaTeILHOCTA C BBIJCIIEHHEM TJIIaBHOTO, COJAEPKUT TOYHBIE (POpMyIH-
POBKH, COMPOBOXKIAETCS WILTIOCTPUPYIOMIUMU CXEeMaMH U pUCYHKaMu (Tpu HEOOXo-
JTUMOCTH).

B citydae, ecnii OTBET Ha BOTIPOC HE B MOJIHOM Mepe OTBEYAET MPUBEICHHBIM Tpe-
OOBaHMSM, CTYJICHTY 3aCUMUTHIBAETCS KOJMYECTBO OaiioB, paBHoe 10. [1pu oTcyTcTBUM
MPaBUJIILHOTO OTBETA HA MOCTABJIECHHBIN BOMPOC CTYJAEHT noirydaet ) 6aios.

Tabmuma 2 — Pacnipenenenne 0amioB M0 CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIS MakcumalibHO
BO3MOXKHOE KOJIMYECTBO OAIIIOB
OtBerT Ha BOMPOCH 3K3aMmeHa- | Teopernueckuii Bompoc 1 15
IIUOHHOTO OueTa Teopernueckuii Borpoc 2 15
[TpakTrueckuii BOmpoc 28
HUTOI'O: 58

HToroBas oueHka omnpenenseTcs MmyTeM CYMMHUPOBAHUS KOJIMYECTBA OaioB
10 pe3yJIbTaTaM TEKYIIETO KOHTPOJISI U KOJMYECTBA 0aJUIOB 10 pe3yJIbTaTaM CEMECT-
poBoro 3k3aMeHa. MakcuMaabHO BO3MOKHOe KoJimdecTBo 6asoB — 100.

[Tomyuyennas onenka mo 100-0aymuTbHOM TIKaje OMPEaessaeT OEHKY 0 ToCcy1ap-
cTtBeHHoM mikaze u mkaine ECTS:

CymmMma GamioB Orenka Orenka
no 100-6anpHOM 1mKaje no mkaine ECTS 10 TOCYIapCTBEHHOM LIKaJIe
90-100 A OT1nnyHO
80-89 B Xopouo
75-79 C
70-74 D v
60-69 E JIOBJIETBOPUTENIBHO
35-59 F He
0-34 F Y10BJIETBOPUTEIBLHO

* — ¢ 00s13aTENIBHBIM MOBTOPHBIM U3YUYCHUCM OUCHUIIIINHBI.

4.4 IlpuMep TeKyIIEero onpoca Ha JJabopaTopHbIX 3AHATHIX

Ha mpumepe Temsl: JlabopaTopHas pabota 7. ABTOMaTH3MPOBAHHBIE CHCTEMBI
kouTposs Ha 6aze SCADA SIMP Light.
1. Pacumdpyiite nonsitue SCADA.

2. JlaiiTe onpeneneHrue YeI0BEKO-MaIllIMHHOMY UHTEpdEHCy.
3. Kakum o6pa3om mojaercsi curHanmu3aius 00 aBapuiiHON CUTyaIiu?


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 xakout mporpammbl SCADA sBIIsI€TCSI KITUEHTOM?

5. Jlaitte onpenenenue OPC cepepy.

6. Ilo xakuM mapaMeTpaM OCYIIECTBISETCS HACTPOilKa KOMMYHHUKAIIMOHHOTO
y3na?

7. B yem otimuue ucnonb3oBanus OPC cepeepa u Modbus driver.

8. Kakue ocHOBHBIC TapaMeTphl BKIIOUAET HACTPOKKA TEroB?

9. Ilepeuncnute 3amaun permaembie SCADA.

10.Kakue noacucremsl coaepxxutr SCADA?

4.5 KypcoBoe npoekTupoBaHue

V4eOHBIM IIJIaHOM KYPCOBOC IMPOCKTUPOBAHUC HC 3AIIJIAHUPOBAHO.

S PEKOMEHIAYEMAA JIMTEPATYPA
I OcHoBHast 1uTEepaTypa

1. ®énopos, A. @. CrucreMsl ynpaBiaeHUs! XUMUKO-TEXHOJIOTUYECKUMH ITPO-
neccamu : yuebnoe nocooue / A. @. dEnopos, E. A. Kyzpmenko. — Tomck : Tomckwii
noJuTeXHU4YecKku yHuBepcuret, 2015. — 224 ¢. — ISBN 978-5-4387-0552-9. —
TekcT : anekTpoHHbIN // DekTpoHHO-0nboTeunas cuctemMa IPR BOOKS : [caiiT].
— URL: https://www.iprbookshop.ru/55207.html.

2. Bboromornos, B. 0. ndopmalimonHbie TEXHOIOTUH B chepe dKoJoruye-
ckoit 6e3omacHocTu : yuebHoe nocodue / B. FO. boromonos, A. B. Kozauek, 1. B.
Xopoxopwuna, FO. A. CyBoposa, E. FO. KonbuioBa; noa. Hayd. pea. KaH/. Iel. HayK,
nornenta A. B. Ko3zaueka. — Tam00B: M3znarensckuii nientp ®I'bOY BO «TI'TVY»,
2019. — 88 c. URL: https://www.tstu.ru/book/elib/pdf/2019/bogomolovl.pdf

3. l'aBpunos, A. H. Cucrembl ynpaBi€HUS XUMHKO-TEXHOJIOTMYECKUMU
npoueccamu. Yacte 2: yuebHoe mocobue / A. H. 'aBpuios, FO. B. [Tsrakos. — Bopo-
HEXK : BOpOHEXKCKHH TOCYJapCTBEHHBIM YHHUBEPCUTET WH)KEHEPHBIX TEXHOJIOIHH,
2014. — 200 c. — ISBN 978-5-00032-044-0. — TeKcT: 37eKTpOHHBIH // DINEKTPOHHO-
oubnuoTeuHas cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/47451.html.

II JomosiHUTEILHASA JIUTEPATYpPA

4.  Jloxymentamusi mo SCADA cucreme Simp Light. URL: https://sim-
plight.ru/manual_next/redaktor-mnemoskhem/bystryy-start

5. MasterSCADA. http://www.masterscada.ru/?additional_section_id=141

6. becnanos A.B., XaputonoB H.W. Cucremsl ynpaBiieHHsI XUMUKO- TEXHO-
goruueckumu mnponeccamu. - M.: UKL «Axanemxuura», 2007. - 690 c. URL:
https://lwww.twirpx.com/file/2603397/



https://www.tstu.ru/book/elib/pdf/2019/
https://simplight.ru/manual_next/redaktor-mnemoskhem/bystryy-start
https://simplight.ru/manual_next/redaktor-mnemoskhem/bystryy-start

1. I'OCT 21.208—2013. AprtomaTu3amusi TE€XHOJIOTHYECKUX ITPOIIECCOB.

O6o3Ha4YeHUs YCIOBHBIC TPUOOPOB U CPEACTB aBTOMAaTH3auu B cxemax. — M.: ®I'YII
«CTAHIAPTUH®OPM», 2016. — 18 c.

6 YA EBHO-METOANYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

Y4eOHO-MeTOAMYECKHUE U3aHMsl, pa3paboTannbie B JOHHTY:

8. Meronuueckue peKOMEHJalUWu Uil UHIMBUIYaIbHOM pabOThI MO JUCIH-
winHe «CUCTEMBI YIPABICHHUS M KOHTPOJISI TEXHOJOTHUYECKUMU TIPOIIECCaMU»: TS
oOyyJarornuxcsi 1Mo HampapiieHnto moAroToBku 18.03.01 «Xumuueckass TEXHOJIOTH
Bcex popm 00yuenus / TOYBIIO «/ JOHHTY», Kad.npukinaaHoi 3KoJI0TUH U OXPaHbI
OKpYy>Karotei cpenbl; cocT.: B. B. [llanosanos, C. B. 'op6atko. — Jonenk: JJOHHTY,
2021. — Cucrem. TpeboBanus: AcrobatReader. - 3ari. ¢ Tuty:. a3xpana. (Jloctyn yepes
JUYHBIA KAOWHET CTY/IEHTA).

9. Meronnueckre peKOMEHAIIMN JJIS BBITTOJIHEHHS JTAOOPATOPHBIX padoT 10
mucrutinHe « CHCTeMbl YIIPABICHUS U KOHTPOJISI TEXHOJIOTUUECKUMHE MPOIIECCaMU» .
JUIs1 00yJaronuxcs 1o HarpaiieHuto moarotoBku 18.03.01 «Xumuueckasi TEXHOJIO-
rusp» Bcex Gopm o0yuenus / TOYBIIO «/JIOHHTY», kad.npuxkiagHoi 3K0JIOTHH U
OoXpaHbl OKpyskatomen cpeanl: coct.: B. B. Illanosanos, C. B. I'op6aTtko. — JloHenk:
JOHHTY, 2021. — Cucrem. TpeboBanus: AcrobatReader. - 3ari. ¢ TuTys. 3KpaHa.
(Jdoctyn uepe3 TMYHBINA KAOMHET CTYICHTA).

10. Meroauyeckue peKOMEH IallK 10 OpTraHU3allud CaMOCTOSITEILHON PadoThI
no jucturinae «CUCTeMBbl yIpaBlIeHUS W KOHTPOJS TEXHOJIOTHYECKHMH TIPOIIeC-
camu». J1sl 00y4aronmxcs 1o HarpasieHuto noarotoBku 18.03.01 «Xumuyeckas Tex-
Hostorusi» Bcex ¢opm oOyuenwus / TOYBIIO "JJOHHTVY", kad.nmpukiaaHON 3KOJIOTHH
U OXpaHbl OKpYysKarorien cpessl: coct.: B. B. [llanmosanos, C. B. 'opbatko. — JloHerk:
JOHHTY, 2021. — Cucrem.tpeboBanus: AcrobatReader. - 3aru. ¢ TuTyn. sKkpaHa.
(Joctym dyepe3 TUYHBIN KAOMHET CTYACHTA).

JIEKTPOHHO-UH(POPMALMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library.
3BC IPRbooks - http://www.iprbookshop.ru
http://www.owen.ru/



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

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE JTUCIIUIIJINHBI

7.1 JlekunOHHBbIE 3aHATHSA:

VYyeOnas ayauropus Ne7.420 yueOHbIN Kopyc 7 AJid POBEACHUS 3aHITHI JIeK-
LUOHHOTO Y MPAKTHYECKOr0 TUIIA, PYIITOBBIX U MHANBUY AJIbHBIX KOHCYJIBTALIMM, TE-
KYIIETo KOHTPOJIA U MPOMEXKYTOUHOM aTTecTaiuu. MylbTUMENitHOE 000pyJ0BaHHE:
HOYyTOYK, omepanuonHas cucrema LinuxUbuntu 18.04 (2018), LibreOffice 5.3.4
(2017). Cnenuanu3upoBaHHas MeOeb: JT0CKa ayJAUTOpHAsl, MapThl, JEMOHCTPAIIUOH-
HbI€ CTEH]IbI U MJIaKaThl.

7.2 IlpakTHYecKHe U JT1A00PATOPHBIE 3aHATHSA:

VYueonsie aynuropun Ne7.301 u 7.304 y4ueOHbII KOpITyC 7 A TPOBEACHUS 1a00-
paTtopHbIX padboT. MynbTUMeEnUitHOE 00OpyJ0BaHME: HOYTOYK, ONEpalMOHHAs CH-
creMa LinuxUbuntu 18.04 (2018), LibreOffice 5.3.4 (2017). Cnenuaan3upoBaHHOE
nporpaMmmHoe  oOecrieuenne a1 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). Crnernnanu3upoBaHHas MeOeib, J0CKa ayauTOpHasd,
naptel. Cpenctea KUIT n aBTomMaTu3anuu: MUKPOKOHTPOJUIEPHBIE CTEH]IBI, U3MEPU-
TEJIU-PETYJIATOPHI, JOTOMETPBI, CAMOIHUCIIBI, OCIUIUIOTPadBbI.

7.3 CamocTosiTesibHasi padoTa:

[ToMerienus Jyisi CaMOCTOATENIBHOM pabOThI ¢ BO3MOXHOCTBIO TOAKIIOUEHUS K
cetu "MHTepHEeT" M 0OecriedeHueM JOCTyIa B AJIEKTPOHHYIO HHPOpMAIITMOHHO-00pa-
30BaTEBHYIO CPEly OpPTaHU3alMK: YUTAJIbHbIC 3aJbl, yueOHbIe Kopiyca 2, 3. Kommb-
I0OTepHasi TEXHUKA ¢ BOBMOXKHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» u obecrneye-
HUEM JOCTyIa B AJIEKTPOHHYI0 HHGOpPMAIMOHHO-00pa3oBaTenbHyo cpeny (DMOC
JNOHHTY) u snexkrponHo-6ubmmoreunyto cucremy (ObC IPRbooks), a Takxke Bo3-
MO>KHOCTBIO MHAMBUIYATLHOTO HEOTPAaHUYEHHOTO Joctyna odyyaromuxcs B ObC u
OUOC mnocpenctBom Wi-Fi ¢ mnepcoHanbHBIX MOOWIBHBIX ycTpoicTB. OC-
MicrosoftWindows 7, OpenOffice 2.0.3 — oOmecTBenHas nuuensuss MPL 2.0/
Grubloaderfor ALT Linux - muuensuss GNU LGPL v3/ MozillaFirefox - nunensus
MPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - nuies-
3ust GNU GPL.



	ГОСУДАРСТВЕННОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ  ВЫСШЕГО ПРОФЕССИОНАЛЬНОГО ОБРАЗОВАНИЯ
	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	3.2 Лекции
	3.3 Практические (семинарские) занятия




