AHHOTAIIUSI PABOYEN ITPOI'PAMMBI JUCITATIJIMHBI

Jucnumamaa B.1.5.19 OcHOBBI aBTOMATH3aIMU TEXHOJIOTHYECKHUX IIPOIECCOB HEe(TEra3oBoro
IIPOU3BOICTBA

1o Hanpasienuro noaroToBku 21.03.01 «Hedrerazosoe neno»

110 IPO(QMITIO MOATOTOBKH  «DKCILTyaTalust U 00CIy)KMBAHUE TEXHOJIOTHYECKUX 00BEKTOB
He(TerazoBoro IMpoOM3BOJCTBAY

Kpanudukanus (CTerneHs) BeIIyCKHUKA BAKAJIABP

Brmyckaromas xadeapa: TCK

Kadenpa-pa3padorunk padoueit nporpammer:  ACCOU

1. Ilenu oceoenusn OucuunIuHbl

[{esstMu OCBOEHHUS IUCHUILIAHBI SIBIISIOTCS

a). [IpenocraBieHne CTyAEHTaM 3HAHMI 110 OCHOBAM aBTOMATH3ALUHM, O IPUHIIKIAX,
METOJaX M TEXHHYECKHX CpPEICTBAX CHUCTEM YNPABJICHUS XUMHMKO-TEXHOJIOIHYECKUMHU
IPOIIeCCaMHU.

0). CryneHTsl JIOJKHBI MTO3HAKOMUTHCS co CTPYKTYpaMu COBpPEMEHHBIX
aBTOMATH3MPOBAHHBIX CHUCTEM yIpaBiieHHs TexHoisormueckumu mporeccamu (ACY TII), ¢
npueMaMu BpIOOpa ¥ HMCIHOJIB30BaHHMsA CHCTEM AaBapUMHOrO KOHTPOJIS, CHTHAIH3ALUH,
OJIOKMPOBKHU U 3aIUTHI.

B). BeipaGoTka y CTYJEHTOB IPAaKTHYECKHX HABBIKOB I'DAMOTHOIO  HCIOJIB30BAHMS
pa3zHOOOpa3HbIX CHCTEM YIIPABJICHHUS U aBTOMATH3alliK, & TAKXKE UX DJIEMEHTOB.

2. Conep:kanue JHCHHIUIHHBI «CHCTEMBI YNpaBJeHUsl XHMHKO-TEXHOJOIHYeCKHMMU
NPOH3BOACTBAMID).

MOJIYJIb 1. MeTroapl KOHTPOJIS TEXHOJIOTHYECKHUX ITapaMeTpPOB.

Beenenne. IlepcrieKTHBBI M 3HAYeHHE AaBTOMATH3allMM B IOBBIIEHHH 3(Q(EKTHUBHOCTH
npousBojctBa. [loHsatne 00 aBTOMAaTH3UpPOBAaHHBLIX cucTeMax ympasieHus (ACY), ux
kiaccuukanus. Poip 4enoBeka-oneparopa M BeMHUCINTENbHOH TexHukH B ACY. XuMHKO-
texHoyornueckue 00BeKkTh ympaieHus. Omnpexnenenne TOY, wiaccudpukanus TOVY,
tpeboBanust kK TOY. OcHoBHBIE TepMHUHBI U onpenesieHus TAY.,

[Tousitue 00 wu3mepennrt OCHOBHBIE 3JIeMEHTBHI Iporecca u3MepeHus Kiaccupukanus
m3mepennit Kinaccudukanuns cpencts nuamepenuit. OCHOBBI TeOpUH HoOrpemHocTedf # 00paboTkn
pe3yabpTaToB M3MepeHuil. [lepBuuHbIe M3MepUTeNIbHBIE ITpeobpa3oBaTeny (JaTIYMKH, CEHCOPHI).
['ocynmapcTBenHas cuctema npuOopoB. OCHOBHBIE TpeOOBaHUS K M3MEPUTENBHBIM IpUOOpaM.
[ToBepka n3MepUTENIBLHBIX TPUOOPOB.

Temneparypupte wmkansl (MTII-90). Tepmomerper  pacmuupeHus. MaHOMETpHUYECKHE
TepMOMETPBL. TepMmoanekTpudeckue mpeobpa3oBaresd W BTOpHUHBIC IpUOOpEL. TepmomeTpsl
conporuBiaeHus.  [Tupomerpsl  uw3nmydenus.  becnpoBOJHBIE — JATYMKH — TEMIEpPaTyphI.
OnToBOJIOKOHHBIE JATYMKHU TeMIepaTypbl. VIHTe/IeKTyanbHble JaTUUKK TEMIIEPATYPBI.
M3mepenue naBienus. JKuakoctHele, JeOpMallMOHHBIE U AJIEKTPHYECKUE TATUYMKH JTaBJICHHS
(TeH30MeTpUYeCKHEe U Ibe30-pPe30HAHCHBIE JaTuMKH). OINTOBOJOKOHHBIE JATYUKU JIABJICHHS.
VHTennexTyalbHble aTYHKHU 1aBICHUS.

V3mepenue pacxoja U KOJIMYECTBA BElleCcTBa. PacxoJoMephl IEpeMEeHHOT0 Ieperajia 1aBIeHusl,
pacxonomepsl OOTEeKaHHUsl, 2JIEKTPOMArHUTHbBIE, KOPHOJIMCOBBI pacxojoMepbl. OcpeaHsromue
HaropHele TPYOKH. YJIbTpa3ByKOBbIE PacXogoMephl. Buxperie pacxojomeps! U T.J. CyeTynku
JULSL )KUJKOCTEN U ra3oB.

V3mepenne ypoBHs. YpOBHEMEpBl IS OKMIKAX M CBIIYYMX CPEJ: IIOIUIABKOBBIE,
T'HAPOCTATUYECKHE, yJIBTPa3BYKOBBIE, paJapHble, €MKOCTHBIE, MAarHUTOCTPUKLMOHHEIE,
JIOTIACTHBIE CUTHAIM3AaTOPHI YPOBHSI, BUOPAlMOHHBIE, Pe(IIEKCHO-UMITYJIbCHBIE YPOBHEMEDBHI.
M3mepenne cocraBa ¥ (hU3MYECKHX CBOMCTB BEIECTB. ['azoaHaam3aTOpbl: TEPMOMArHMTHEIE,
TEPMOXHMHUYECKHE,  TEPMOKOHJYKTOMETPUYECKHE,  ONTUKO-aOcOpOIHMOHHBIE.  MeToxbl
M3MEpPeHUs] KOHLEHTPAIlMd pacTBOPOB: KOHAYKTOMETPUYECKMH MeTon (KOHTAKTHBIE U



OeCKOHTAKTHBIE HHU3KOYAaCTOTHBIE MpUOOpHI). M3Mepenus BszkocTu. V3MepeHue BIaKHOCTH
ra3oB ¥ CHITy4HX MaTepHuaiioB. [Icuxomerpuyeckuil 1 KOHAYKTOMETPUYECKHH MeTo bl MeTox
TOYKH POCBL

Texuuyeckue cpecTBa aBTOMATH3AMK. BTOpHUYHEIE TPUOOPE], MOAYJIbHbIE IpeoOpa3oBaTelIy,
M3MEPHUTEIU-PErYJITOPbl TEXHONIOTHYECKHE, PEerHCTpaTopel OyMaXkKHble U BHAeOrpaduyecKue,
MHTEJUIEKTyaJIbHbIe ~ [peoOpa3oBaTesn  MapaMeTpoB.MICIONHUTENbHBIE — MEXaHHM3MBl M
perymupytomue oprausl. Knaccuduxarus UCroIHUTEIBHBIX YCTPOHCTB.

Momynb 2. OCHOBBEI TEOPUH AaBTOMATHYECKOTO YIIPABIICHHS.

3ajiaua aBTOMATHYECKOro peryiupoanus. OCHOBHBIEC MOHATHS M onpejenenus. Peryauposanne
10 OTKJIOHEHWIO ¥ 110 BO3MYIICHHIO; KOMOHMHUpOBaHHBIe cucTeMbl. [ToHsTHe 0OpaTHO CBA3M.
Crabunusupyromue, NporpaMMHBIE M CIEIAIINE aBTOMAaTHYECKHE CHUCTEMBI PEryJIHpOBAHUS
(ACP). Bo3myIeHHsI B TEXHOJIOTHYECKOM IIporiecce. TUIIOBBIE IPOLECCH] PEryIMPOBAHHS.
Maremaruueckoe onucanue ACP u ux snementoB. CraTuka U JMHAMUKa Iporecca. Y paBHEHHS
CTaTHKM W JUHAMHKH. [Tepexomubie mporeccsl B cucreMe. OLEHKH IEPEXOIHBIX
XapakTepuCTHK. VIMIyJIbCcHAs XapaKTepHCTHKA. OJIEMEHTapHblE JUHAMUYECKHE 3BEHbB.
YpaBHEHUsI COCTOSIHUS cucTteM ympasienus. [Tosenenue cucremsl. JInneapusanus ypaBHEHUs
nunamukd, [lepemarounas ¢yskuus.  IIpeoOpazoBanme Jlammaca. CrocoObl coeMHEHHS
anementoB ACP: mocnenoBaTenbHOE, MapalIeIbHOE U COCJAMHEHHE II0 IPHHLHUITY 0OpaTHOM
CBSI3H. ABTOMAaTH4ecKue peryssiToppl. DYyHKUHMOHAJIBHAs CTPYKTypa PperyJsropa.
Kaccudukanust peryasiTopoB. 3aKOHBI PeryJIMpOBaHus. PeryasTopsl HEIPEPLIBHOIO JEHCTBHS
(TIpOTIOPIIMOHATBHEIN, HHTErPAIbHBIA, IPONOPLUOHAIBHO-UHTErPAIBHBIN, ITPONOPLHOHAIBHO-
g pepeHnaIbHbIH, TIPOIIOPIMOHATIBHO-HHTEr pasIbHO- AU P pepeHnaIbHEIE), UX
JMHAMHAYECKHE XapaKTepUCTHUKH M OCHOBHBIE CBOWCTBA. PerynsTopbl JUCKPETHOrO JEHCTBHS
(IMTO3UIIMOHHEIE).

[TokazaTeny KauecTBa peryJIupoBaHus. THUIIOBBIC IPOIECCHI PEeryIHPOBAHHS

MOIVYJIb 3. ABTOMaTH3WpOBAaHHBIE CHUCTEMBI YIIPABJICHHUS TEXHOJIOTMYECKUMH IapaMeTpaMu
(ACY TII).

O0o0meHHas apXUTeKTypa aBTOMATH3MPOBAHHON CHCTEMBI YIPABJICHUS TEXHOJIOTHYECKUMH
nponeccamu. [Iporpammuo-annapatueie cpeactsa ACY TII. PacnpeneneHHble CHCTEMBI
ynpasienus (PCY). [Iporpammupyemble JOruyeckue KOHTpOJUIepbl. MOIysin BBBO/A/BBIBOJA.
OynkunoHambHbIe cXeMbl HU(QPoBeIX cucteM. [IpeoGpazosarermn ALIIl. IlpeoGpazoBatenu
ATl Ympasnenue cucremamu Ha 6aze OBM. [ludppossie cucrems! ynpasiaenus. Oco6eHHOCTH
nudpoBex cucteM. 9BM B KouTypax cucrem ympasieHus. OBM ol1iero HazHaueHus

S3piku  mporpammupoBanus koHTposiepa PCY. SCADA-cucremsl. [IpompiieHnsie cetu
BepxHero yposHsi. HMI na 6Ga3ze onepatopckux cranuuit. HMI na 6a3e onepatopckux rnaHene.
KonTposepsl npoTrBoaBapuiHON 3aluThl. ABapuiHBbIE CHTHATM3AIMKM M apXUBHPOBAHUE B
pacrpe/ie/IeHHBIX CUCTEMAaX YIIPaBJICHUSI.

MOJVIJIb 4. [IpoekTupoBaHHE CHCTEM aBTOMATHU3ALIUH.

Texnuueckoe 3azanue Ha MPOEKTUPOBAHKUE CHCTEMBbI aBTOMATH3alUU. [IpHHIMIIEI pa3paboTKu
cxempl aBroMatusanuu. CraHgapTel Ha M300paKeHUS KOMMYHHKAlUW, IPUOOpPOB M CpEACTB
aBromaru3anuu. CpaBaenue oredecTBeHHOro ['OCT u 3apyOeskHBIX CTaHAapTOB

dopma cneunpukanuu Ha 1npuOOpPHl W cpeicTBa aBroMarusanuu. Hawmbosee dacto
HCIIOIb3YEMBIE CXEMbl M3MEPEHMsI OCHOBHBIX TEXHOJOTHYECKHX I1apaMeTpOB, CHUTHAJIHM3ALINH,
OJIOKMPOBKH ¥ aBTOMATHYECKOTO PEryJIUPOBAHHUS

3.B pezynomame oceoeHun OUCUUNIUHBL 00YHAIOUUIICA OONIICCH:

3HATH:

a). COBPEMEHHBIE TEXHHUYECKHE CpEeACTBAa CHCTEM YIpaBleHHs (mpeoOpa3oBaresin
TEXHOJOIHYECKUX IapaMeTpOB, PEryJisTOpPbl, HCIOJIHUTEJIbHBIE MEXaHU3MBI, KOHTpPOJIIEPHI);
apxutexrypa ACYTII,

0). OCHOBHBIE IIOHATHS TEOPHH AaBTOMATHYECKOIO  YIIPABJICHUS TEXHOJIOIMYECKUMHU
POIeCCaMH; CTATHYECKHE M JUHAMUYECKHE XapaKTePUCTHKH 00bEKTOB U 3BEHBEB YIIPABJICHNUS;



B).  OCHOBHblE BUfbl CUCTEM ABTOMATWMYECKOrO PErysMpoBaHUs M 3aKOHbI YNpaBneHus;
TWUMOBbIE CUCTEMbI ABTOMATMUYECKOTO YMNPaBNeHNs B XMMNUYECKOW NPOMbILLNEHHOCTH;

r).  MeTogbl W CPeAcTBAa [AMArHOCTVKM W KOHTPONMS OCHOBHBIX TEXHOMOMMYECKMX
rnapaMeTpOB;

YMETb!

a).  ONpefiensiTb OCHOBHble CTATUYECKME W [AUHAMUYECKME XapaKTEPUCTUKM OBLEKTOB;
BbIGMPaTh PaLMOHANIbHYHO CUCTEMY PEryNMPOBaHMS TEXHOMOMMYECKOro NPOLECCa;

6).  BbIOMPaTb KOHKPETHblE TWMbl NPUBOPOB A1 KOHTPONS W PErympoBaHns XUMUKO-
TEXHOMOTMYECKOr0 NPOLIECCa;

BMafleTb: METOAAMM YNpPaBneHNst XUMUKO-TEXHOOTMYECKUMM CUCTEMaMK U METOAAMM
PErynMPOBaHNS XMMMUKO-TEXHOMOMMYECKMX MPOLIECCOB.

N.0. 3aB. Katheaponi TCK



