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[lporpaMma BCTYNUTETBHBIX HCHBITAHWA B Marucrparypy o sHanpasieHuio 27.04.03
«CucreMHBI aHAMW3 W ynpaBieHue», nporpamma «CHCTeMHas HHKEHepus, LU(POBU3AIUS U
YIPaBICHUE B XUMHYECKOM TEXHOJOTMM H IPOMBILUIEHHOCTH (MepeoBas HMHKEHEpHAs MIKOJA
«[IpoMxXHMTEX») BKJIFOYAET [ABa dTAIa:

Iran 1. TectupoBanue
Pesynbrar cocrapmser no 40 6amnos. Eciu pesynbrar Tectuposanus qain 0 6aiios, MOCTYTAIOMIM He
JOIYCKAETCs KO BTOPOMY JTally IPOXO0XKICHUS BCTYIIUTEILHBIX HCIIBITAHM.
Iran 2. CobecenoBanne
PesynsTar cocrasmser 1o 60 6aios.
[Io pesynabTaraM NpOXOXKIEHHS OOOMX OTAllOB BCTYNUTENBHBIX HCIBITAHMN IOCTYTAIONIMH

MOKeT Habpath B cymme 10 100 6amwios.

TeMpbl I MOATOTOBKH K TECTUPOBAHHIO

Tema 1. CuctemHbIli MOIXOX M OOIIECHCTEMHBIC CBOMCTBA M 3aKOHOMEPHOCTH. MareMaTHyecKkoe
MOJICTUPOBAHHE — OCHOBHOM HMHCTPYMEHT pEIICHHSA 3aJad aHalu3a M CHHTE3a XHMHKO-
TEXHOJIOTMYECKUX CHCTEM.

Tema 2. Ousuko-xuMudeckas cucreMa. XUMHKO-TEXHOJIOTHYECKast CHCTEMA.

Tema 3. Ananus u cunres XTC.

Tema 4. 3ajmaya noucka ONTHMAIBHOTO CTALMOHAPHOTO PEXUMa PaGOTHl XHMHKO-TEXHOIOTHYECKOTO
mporecca.

Tema 5. MeTozbl peleHus 3a1a4 MHOTOMEPHOH 0e3yCIIOBHOM ONTHMU3ALHH.

Tema 6. Metozs! pemenns 3aja4 HETMHEHHOTO MPOrPaMMHPOBAHUS.

Bomnpocsl 11t NOAroTOBKH K cofece[0BAHUIO

1. HHCTpyMeHTalbHEIE CPE/ICTBA KOMIIBIOTEPHOTO HHKMHUPHUHTA TEXHOJIOTHYECKHX MPOIIECCOB.
[MTonarue Tpancdepa TexXHOMOTHI: HOPMBI, YIaCTHHKH, ITAIIbL.

TexHonoruueckuii ayauT npeAnpuaTHA KaK OLEHKA OTEHIHaNa 00beKTa Tpancepa TeXHOIOTHil.
KoMmepriranusaiyst TeXHOIOTHiA.

w

=

DHEpreTUYECKU ayIuT IPeIIPUsATHSA. ,

Cratuyeckue MeTobl OUEeHKH 3 (PEKTHBHOCTH IPOEKTOB.

HuHaMHYecKue METOBI OLCHKH 3()(EKTHBHOCTH MPOEKTOB.

AHaJIu3 ¥ OLIEHKA PUCKOB HHBECTHUI[HOHHOTO MPOEKTA.

[Toxasarenu onenkH >PpHEKTUBHOCTH HHBECTULHOHHBIX MIPOEKTOB.

Onuenka 5k0HOMUYECKO# (D HEKTHBHOCTH HHBECTUIIHOHHBIX IPOEKTOB.

0. KoHuenuus ycTOWYMBOIrO PasBHTHS CHCTEM. AKTYalbHBIE BOIPOCHI 00ECIEYEHHs YCTOMYHBOIO

pasuTHs. [IpUHIUIET 3elIeHON XUMHH.

11. Xumudgeckoe NMPOM3BOICTBO KaK XHMHKO-TexHonormdeckas cucrema (XTC). IToHATHe CHCTEMBL.
Onementsl XTC, THNEI TEXHONOIMYECKHX CB3CH, (YHKIMOHAIBHEIE MOJCHCTEMBI, IIPUMEpHL
IToxasarenu >peKTHBHOCTH XMMHUYECKOTO MPOU3BOCTRA.

12. T'opusoHTaNbHAS M BEPTHKANbHAS JEKOMIIO3MIMH TEXHOIOTHYECKUX CHCTeM. Mepapxuueckue

YPOBHH HCCIIE/[0BAHUS XUMHIECKHX IIPOLECCOB.
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Omnpenenenue MaTeMaTHIECKOH MOJENH 00bekTa. B3auMOCBA3b MaTeMaTHUECKUX U (PU3MUECKHX
momeneu. JlomymieHus, NpUHUMaeMble NpPH MOCTPOCHHH MATeMaTHYECKOW  MOenu.
Knaccudukanus mareMaTH4eCKUX MOJIEIEH.

Orarisl pa3paboTKH MaTeMaTHYECKOH MOJIETH TEXHOIOTHYECKOTO MPOIecca.
BepoATHOCTHO-CTATUCTHIECKHE METO/IBI MOIEIMPOBAHMS CHCTEM.

MeTo1p1 M MOZIENTH KOPPEIIALHMOHHO-PErPECCHOHHOTO aHAJIH34.

Briounsit puHIMI pacyeTa TEXHOJNOTHYECKOro mpolecca. [IpHHIUIT pacyeTa 3aMKHYTBIX CHCTEM.
YucieHHbIE METO/TBI PEIICHHUS CHCTEM HETHHEHHBIX AIe0panYecKuX YPaBHEHHIA.

O6m1as mocTaHOBKA 3a/1a4 aHATH34a, ONTHMHU3ALNE H CHHTE3a TEXHOIOTHYECKHX CHCTEM.
VHHOBAIlMOHHBIE TEXHOJNOTHH HHTEHCH(PUKAMH TEXHOJIOTHMYECKUX IPOILECCOB H CHCTEM.
HucTpymMeHTaNbHBIE CPE/ICTBA aHAIW3A CHCTEM.

OBPHCTHYECKHE H AITOPHTMUYECKHE METO/IbI CHHTE3a TEXHOJIOTHIECKHX CHCTEM.

OKOHOMHYECKas 3G PEKTHBHOCTD TEXHOJIOTHYECKUX [IPOLIECCOB. Maremarugeckoe
NpEJICTaB/IEHHE KPUTEPHUEB ONITHMAJIBHOCTH.

Popmanu30BaHHAs MOCTAHOBKA CTAHJAPTHON 3aaYdl JTHHEHHOrO NPOrpaMMUPOBAHMS. BHIbI
3a/1a4 JIMHEHHOT0 NporpaMMupoBanus. CrocoObl CBEACHUS PAa3HBIX BUIOB 337124 APYI K APYTY.
Merozpi pemenns 3a1a4 THHEHHOTO MPOrPaMMUPOBAHHSI.

JBOlCTBEHHBIE 3aaul B JIMHEHHOM IMPOrpaMMHPOBAHUH, HEOOXOIHUMEBIE TEOPEMBI, TIPUHIUIILI
noctpoeHus. IloHATHE TEHEBBIX IEH, XapaKTePHCTHKA ONTHMAJIBHOTO PENIEHHS HA OCHOBE
TEHEBBIX IIeH.

®opmanu3oBaHHAA IOCTAHOBKA 3a[a9d HENHHEHHOrO NporpamMMupoBadus. OrpaHHYEeHHs THIA
PaBEHCTB ¥ HEPABEHCTB. MeTOIbI peleH s 3a/1a4 HEITMHEHHOTO MPOrpaMMHPOBAHHUSL.
SCADA-cucreMsl: Ha3Ha4Y€HHE, COCTaB, (YHKIIUH.

CraTuueckne ¥ JMHAMHYSCKHE XapaKTEPHCTHKH OJIEMEHTOB CHCTEM aBTOMAaTHYECKOTO
perynuposanus. MeTobl THHeapu3aLuu.

TumoBele 3aKOHBI PEryIHpoBaHMs. BpeMeHHBIE, YaCTOTHBIE XapaKTEPUCTHKH M IEpPENaTOYHBIE
(yHKIIH.

Kackaupie cucTeMbl aBTOMAaTHYECKOTO perynupoBadus. CTPYKTYpHAs cXeMa U IPOEKTUPOBAHHE
KaCKa/IHOH CHCTEMBI aBTOMaTHYECKOTO PEryIHPOBAHHS.

KoMOMHHMpOBaHHBIE ~CHCTEMBI ~ aBTOMATHYECKOTO  peryiupoBanus. CIpyKTypHas cxeMa M
NPOCKTUPOBAHNE KOMOMHHUPOBAHHBIX CHCTEM aBTOMATHYECKOTO PETYIHPOBAHHSL.

PeXUMBI JIBM)KEHMS KUAKOCTeH. XapaKTepHCTHKH TEYCHHS J>KHAKOCTEH 110 TPyOOIpOBOIAM.
OcHOBHBIE THIPOJMHAMUYECKHE BETMYHHBL. YPaBHEHHE HEPa3sphIBHOCTU. YpaBHeHHe Dilepa u
Hagre-Crokca.

CrexuoMeTpuYecKie 3aKOHOMEPHOCTH XHMUYECKHX MPOLeccoB. CTEXHOMETPUIECKOE YPaBHEHHE,
cTexuoMeTpuyeckre KoddunuenTsl. PacyeT OCHOBHBIX IOKa3aresel: CTEIEHb HpeBpaleHHs,
CEJIEKTUBHOCTD, BBIXOJ] POIYKTA.

TepmoaunaMuyeckue 3aKOHOMEPHOCTH XHMHYECKHX IIPOLECCOB. 3aBHCHMOCTh KOHCTAHTHI
PABHOBECHSI W PABHOBECHOM CTENEHM IIPEBPAIlCHHUS OT TEMIEpaTypsl JUId 9K30- H
HJOTEPMUYECKHUX PEAKIUH.

Mopenu pacyeTa TepMOJUHAMHYIECKHX CBOMCTB CMECEH.

Kunernyeckre 3aKOHOMEPHOCTH XHMHYECKUX I[POIECCOB. I[IOHATHS CKOPOCTH pEakiuu M
CKOpPOCTH IPEBpAIllCHHs BEMIECTBA [UIsA IPOCTON U CIIOKHOM peaknuu. KuHeTHYecKoe ypaBHEHHE,
MOPAIOK pPeaklyH, KHHETUYeCKask KPUBasl.

Tursl XMUMUIECKHX PEAaKTOPOB, X CTPYKTYPHBIC DJIEMEHTHI, OCHOBHEIE IIPOLIECCH U SBICHHUS B
HHX.

Wneanbubie n HeneaabHbIE MOJICITH BYKEHHS XKUAKOCTeH. CpaBHUTENBHAS OLEHKA MOJIE/EH.
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Maremaruyeckue MOJENM MPOIECCOB B PEAKTOpax pasiuyHOro Tuma. Kiaccudukarms
MaTeMaTHYECKUX MOJIEJIEN MPOIIECCOB B PEaKTOpax.

Mzorepmuyeckue mpouecchl B XMMHYECKOM peakTope. BiMsHMe CTPYKTYphl IOTOKA,
CTallMOHAPHOCTH MPOIECCa, MApaMETPOB M YCIOBHH TPOTEKAHMsS MPOLECca, BHUAA XUMHYECKOMH
PeaKIuy, ee mapaMeTpoB Ha PO KOHIIEHTPAMH U TOKa3aTelld poLecca B peakTope.
Hewnsorepmuueckue mpomecckl B XUMHYECKHX peaktopax. OpraHM3aIys TEIUIOBBIX MOTOKOB H
PEXUMOB B XHMHYECKHX peakTopax. PacrpeneneHue temreparypbl, KOHICHTPALMHA U CTENEHH
NIPEBPaIllCHUs B peakTope.

Knaccudukauus nporeccos maccoobmena. PaBHoBecHble ycioBus MaccoobmeHa. MaTepuanbHblit
OanaHc u ypaBHEHHE paboyeil IMHUH TIPH MaccoIepeiade.

Maccoobmennble KpuTepuu Moxo0Ms, HX (u3mdeckuii cMbica. Onpenenenne ko3(pOUIHEHTOR
MacCOOTIa4H U3 KPHTEPUEB ITOT00HU.

IIpoueccsl pasjienieHus KUIKAX CMeCeil, OCHOBAHHBIE HA PA3JIMYHOM TETY4eCTH KOMIIOHEHTOB,
OmpesiernieHre OCHOBHBIX Pa3sMEpOB MPOTHBOTOYHBIX KOJOHHBIX aNliapaToB ¢ HEIPEPHIBHBIM H
CTYNEHYAThIM KOHTaKTOM (a3. [ToHaTHe uncia eqHHUL IIEPEHOCa U BEICOTHI SMHHIIBI IIEPEHOCA.
3aBHCHMOCTE MEXTY 3 (HEKTHBHOCTHIO TAPENKU 110 Mapdpy U YHCIIOM eIMHHIL IEpeHoca.
OCHOBHBIE TEIIOBBIE MPOIECCHI: HATPEBAHHE-OXJIAKICHUE, KOHICHCAIHS, Hcnapenne. TeruioBbie
OanaHCHI TP U3MEHEHUH U (€3 H3MEHEHUH (pa30BOro COCTOSHMS TEIUIOHOCHTEEH.

Bomsiolt nap kak TemmoHocHTenh, €ro mpeuMyinectsa. OmpeneneHHe pacxoga mapa Ha
HArpeBaHMe U UCTIAPCHUE JKUIKOCTH.

[IpAMOTOK ¥ TPOTHBOTOK TEIUIOHOCHTENeH. Pacuer cpemmedl aBwkymedt CHIBI Tporecca
Teruionepenayn. CpeaHss ABUKYIIAs CHIA [IPH MPAMOTOKE U MPOTUBOTOKE TEMIIOHOCHTEIEH.
Tennoormasa wu  Temmomepenawa. MaremaTHdeckoe — ommcaHWe,  (UM3MYECKMA  CMBICH
K02 (HIIHEHTOB, TeMIIePAaTyPHEIN IPaIUEHT.

OcHoBHble TapamMeTpel pabOThl TMAPABIMYECKMX MAIUMH: [IPOM3BOJMTENLHOCTB, HAIOP,
MoruHocTh, KIT/I.

Cxempl XTC, ortoOpaxalomme ee TEXHOJIOTUYECKYK TONOJIOTMIO: TEXHOJOIHYECKHUE,
CTPYKTYpPHBIE, OLIEPAaTOPHEIC U (PYHKIIHOHAIBHBIE.

Monemiposanue yrieBogopoHON cMecH. MeTo/bl aHaIU3a YTIeBOIOPOHBIX cMeceil. PasroHku
UTK, DHriepa, 0lHOKPaTHOTO HCTIAPEHHA.

IlepBuynas u BTOpHYHas nepepaboTKa YrIeBOIOPOHOIO CHIPHSL.

YueOHO-MeTOAMYeCKOE W HHPOPMANMOHHOE ofecleyeHHe NPOrPaMMbl  BCTYIHTETLHbBIX

HCNBITAHUH

1.

FO.JI. IlaBnoB, H.H. Busrtaunos, WM.M. EwmenbsaoB, CHCTEMHBIH aHaIM3 M OCOOEHHOCTH
YIPaBJICHHUS TUIIOBBIMH 00BEKTAMH XMMUYECKOH TeXHOoIornu [Yuebnuk] yued. nocobue: Kaszaus:
W3a-so KHUTY, 2015

FO.JI. ITanoB, H.H. 3ustaunos, J[.A. PepkoB, CHCTEMHBIH aHAIH3 XMUMHKO-TEXHOJIOMMYECKHUX
IPOIIECCOB KaK OOBEKTOB YIPABICHHA M METO/bI HACTPOMKH pPeryinsaropos [YueOHuk] yued.
nocobwue: Kazans, 2013

T. I'aprman, /1. . Knymms, OCHOBBI KOMITBIOTEPHOTO MOAETHPOBAHHS XHMUKO-TEXHOIOTHYECKHUX
npoueccoB [YueOuuk| ydye6. mocobue st CTyA. By30B, 06yd. mo cmel. "OCHOBHbIE HPOIECCHI
XHM. IPOM3BOICTB U XUM. KubepHeTnka": M. : Axkagemknura, 2006

I'M. Octposckuit, H.H. 3ustmunos, T.B. Jlantea, OnTHUMH3anUsA TEXHHUYECKHX CHCTEM
[Yuebuuk] yue6. mocobue s cTyd. By30B, 00yd. 1m0 Hamp. HoAroToB. "CHCTEMHbIH aHAIU3 H
ynpasnenue": M.: KHOPYC, 2012
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0. Kowmmccapos, JI.. T'opaees, JI.. Bent, Ilpomeccsl u anmapaTsl XHMHYECKOH TEXHOIOTHH
[Vuebunk] yueb. mocobue s moAroros. GakanaBpoB, MArUCTPOB M AMIUIOMHp. CIIELl. BY30B,
00y4. MO XMMHMKO-TEXHON. Hamp.: "DHepro- u pecypcocGeperaronye Mpomecck B XHMHIECKOM
TeXHOJIOTUH U OroTexHonoruu", "Xumudeckas TeXHoIOrHs U 6unorexnonorus": M.: Xumus, 2011
WU.H. lopoxor, B.B. MenpmukoB, CHCTeMHBIH aHAIH3 IIPOLIECCOB XUMHYCCKOM TEXHOIOTUU
[TIpouee] MHTENTEKT. CHCT. M HEHX. TBOPYECTBO B 3ajlayaX HMHTEHCH(DHKAIMHA XHM.-TEXHOIL
nporeccoB u nmpoussoacTs: M.: Hayka, 2005

B. Kagapos, M. . I'nebos, MaremaTndeckoe MOZIEIMPOBAHUE OCHOBHEIX MPOLECCOB XHMUUIECKUX
NPOU3BOJCTB [ Y4eOHHK] yuel. mocobue At XUM.~TeXHOM. crel. By30B: M.: Berenr. mx., 1991
B.K. BukrtopoB, H.B. Kysuukwn, H.B. JlucuusiH, XHUMHKO-TEXHOJOIHYECKHE CHCTEMBI:
ONTUMH3AIMA M pecypcocOeperkenne [Yuebuuk] yueb. mocobme mis crya. Brysos: CIIG.:
Menpenees, 2007

O. B. [llumos, [TporpaMMupyeMble KOHTPOJLIEPHI B CHCTEMAaX MPOMBIILIEHHOH aBTOMATH3AIMH
[IIpouee] Yuebunk: Mocksa: OO0 "Hayuno-usnarensckuii mentp MHOPA-M", 2020

B. . banmakupes, Hanexrocts cucrem aBToMaTi3anuu [Y4ye6uuk] yueb. mocobue ais CTy. BY30B,
00y4. mo cmeu. "ABTOMATH3ALMS TEXHOJIOIWY. MPOLECCOB M MPOM3BOACTB" Harp. IOJATOTOB.
JUIUIOMHP. CIell.- "ABTOMATH3HP. TEXHOJIOTHH U pous-Ba": Caparos, 2006

A.B. Hesckuii, B.I1. Menrankun, B.A. [llapaus, AHaIU3 U CHHTE3 BOJHBIX pecypcocbeperaromux
XHMHKO-TEXHOIOrHYecKuX cucteMm [Monorpadus] mororpadus: M.: Hayka, 2004

B.A. Xomnonuos, B.II. Jlpsakonos, E.H. Usanosa [u ap.], Marematuueckoe MOJEIHPOBAaHKE H
ONTUMH3AIMA XHMHKO-TEXHOJIOIHYeCKHX mnpoueccoB [IIpoduee] mpakr. pykosoacrso: CII6.:
ITpodeccuonan, 2003

B.A. Xonoznos, K. Xaprvmaunn, B.H. Yenukosa, B.I1. Anapeesa CHCTeMHBI aHATM3 U TIPHHATHE
pemieHuid. KoMIbIOTEpHBIE TEXHOJIOIHH MOIHIMPOBAHMS XHMHKO-TEXHOJIOTHYECKHX CHCTEM.
Vuebnoe mocobue.CII6.: CIIOI THU(TY), 2007.
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pex. b. K. Cokoinosa. - 3-e u3a1., nepepab. u goi. - Jlenunrpax: Xumus : Jlenunrp. ota-uue, 1982,
-592 c.

AT'. Kacarkun, OCHOBHBIE NPOLECCHI ¥ aNNapaTbl XMMHYECKOH TEXHONOTHH. Yuel. mis CTY/I.
XHM.-T€XHOJIOT. cIeml. By30B: M.: AnbsHc, 2005.
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K.®@. Ilanos, ILI. PomankoB, A.A. Hockos, [Ipumepst u 3agaun 1o Kypcy IpOLECCOB U
anrapaToB XMMHYECKOH TEXHOIOTHU. Yueh. mocobue: M.: Anpsnc, 2007.

C.B. Paukosckuii, A.A. Xomenko, M.U. ITonnkapos [ ap.], MamuHEl U anmaparTsl XHMHYECKHX
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