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1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMBbIMH pe3yJbTATAMH OCBOEHMSA

o0pa3oBaTe/IbHON IPOrPpaMMBbl.

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhI 00YUarOIIMICS JOJKEH OBJIAJIETh CIEAYIOIIUMU pe3yabTaTaMu 00y4eHUSs

10 JUCHUILINHE:.

Ko 1 naumenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

[TnarupyemMble pe3ynbTaThl 00yUCHHS

KOMITCTCHLIMU JOCTHIKCHMST KOMITCTCHLIMU (meckpunTopsr)
IIK-4 IIK-4.1 3HaTh!
Cnoco6eH cTaBUTh 3aJaul yrpasiaeHus | [IpuMeHeHne MmareMaTu4ecKuX METOIOB U | - OCHOBHBIC OTaIlbl MOJCITUPOBAHUSL XHAMUKO-
HEJIMHEUHBIMU TEXHOJIOTMYCCKMMH | IIPOTPAaMMHBIX CPEIACTB MOJACIUPOBAHHUS IpH | TEXHOJIOTMYCCKUX MPOUECCOB U CUCTEM (3H-1);
o0beKTaMH, o0beKkTaMU C | aBTOMATU3UPOBAHHOM ~ MPOEKTHPOBAHMU W | - [PHEMbI, METO/BI, CIOCOObI (HOPMATU3AUMU  XUMHKO-
apaMeTPUIECKOU yIpaBJICHUH XHUMHKO-TEXHOJIOTHYCCKUMH | TEXHOJIOTMYECKUX ~ OOBEKTOB,  MPOIECCOB,  ABICHUN  H
HEOIIPE/ICTICHHOCThIO, npeaiaarath | NpoueccaMy U CUCTEMaMHU. pcannsanyi MX B IPOrpaMMHBIX CPCICTBAX MOACIMPOBAHHA
METOJbl U IMOJAXOAbl K HX PELICHHIO, u ynpasienus (3H-2).
IIPOCKTUPOBAThH OpMI'MHAJIbHBIC YMmern:
KOMITOHCHTBI MNpOrpaMMHO- - HCII0JIL30BaTh COBPEMEHHBIC ITPOIPAMMHEIC KOMIUICKCHI JIs

TexXHUYeCcKOoro ooecrieyenus ACY

MaTEeMaTHYeCKOr0  MOJICIMPOBAHMS,  ONTHUMH3AlMA U
YIIpaBJICHUA XUMHKO-TCXHOJIOIT'MYCCKUMHU TPOLUECCaMHU U
cucremamiu (Y-1).

Biaajgern:

- HaBbIKaMHM PAa0OOTHI C COBPEMEHHBIMH HH(POPMAIMOHHBIMU
TCXHOJIOTUAMHA nu ImporpaMMHbBIMHU MpoaAYKTaMH JJIA
MaTeMaTUYECKOTO, KOMIBIOTEPHOTO, HHGOPMAIHOHHOTO

MOACIIMPOBAHUA XHUMHKO-TEXHOJOTHYCCKUX TPOUECCOB U
cuctem (H-1).




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOIrpaMMbl.

JlMCUMIUINHA OTHOCUTCS K JUCHMIUIMHAM 4acTd, (OpPMUPYEMOH y4yaCTHUKaMHU
obpazoBarenbHbIX oTHOIIeHHI (51.B.05), n u3y4aercs Ha 1 kypce B 2 cemecTpe.

B MeroguueckoM 1iaHe JAMCUMIUIMHA ONMPAEeTCs HA DIIEMEHTbl KOMIIETCHIMH,
chopmupoBannbie npu uzydeHun gucuuiuinH «ACYTIL Hudposas wungyctpus 4.0» u
«[IpoexkTupoBaHre U MOHTAX CUCTEM aBTOMATU3aLMU U yIpaBieHus». [lonydyeHHsle B mporecce
W3YYEHHUS JUCHUILIMHBL «MaTeMaTH4ecKue METO/Ibl U MIPOrpPaMMHBIE CPEICTBA MOJIEIMPOBAHUS
XUMHKO-TEXHOJIOTMYECKUX IPOLECCOB U CHCTEM» 3HAHMs, YMEHHs U HaBbIKM MOTYT OBITh
UCTOJIb30BaHbl MPH  BBINOJHEHUH HAYYHO-HUCCIIEAOBATENLCKOM  pabOThl, MPOXOXKICHHU
NPEJNIUIOMHON NPAKTUKHU, @ TAK)KE IIPU BBIIOJIHEHUH BBITYCKHON KBAJTM(PHUKAIIMOHHON paOOThI
(MarucTepckoi [uccepTanun).

3. O0beM JUCHHUIIMHBI.

Bcero,

Bug yae6Ho# paboThl 3E/aKan, 4acos

OO0mas Tpy10eMKOCTh THCIIUIITHHBI 3/108

(3a4ETHBIX €AUHUIY aKaJIEeMUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenogaBarejieM: 72
3aHATHUS JICKIIAOHHOTO THIIA 18
3aHSATHUS] CEMUHAPCKOTO THIIA, B T.4. 36

CEeMHHAPBbI, TPAKTHYECKHUE 3aHATHUS 36

nabopaTopHbIe pPabOTHI —

kypcoBoe npoektupoBanue (KP wim KII) 18

KCP -

JpyTUe BUJbl KOHTAKTHOM paboThI —
CamocrosiTesibHasi padoTa 36
®opma texkymero koutpous (Kp, pedepar, PI'P, acce) Y cTHBIE ONIPOCHI
®opma npomexyTouHoii arrecrauuu (KP, KII, 3auer, sx3amen) KP, 3auer




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.
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1. | OcHOBHBIE TOHATUS 2 4 - 2 T1K-4 T1K-4.1
MOJICTTUPOBAHUS XHMHKO-
texHonoruueckux cucrem (XTC)
2. | OcHOBBI pabOTHI ¢ TPOTPAMMHBIMU 2 4 - 2 |IIK-4 [1K-4.1
CpelICTBaMH KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.
3. | ®opmanuzanus U aaropUTMH3aLNS 4 — 4 TIK-4 T1IK-4.1
MIPOLIECCOB (PYHKIIMOHUPOBAHUS
XTC.
4. | Maremaruyeckoe MOJICIIMPOBAHNE 2 4 — 4 | TIK-4 [IK-4.1
CTaTUYCCKUX PEKUMOB OOBEKTOB
XUMHUYECKON TEXHOJIOTHH.
5. | Cunre3 XTC ¢ ucnons3oBaHueM 4 - 6 TIK-4 T1K-4.1
MPOTPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.
6. | Ontumusarus XTC ¢ mOMOIIbBIO 4 6 - 6 TIK-4 TIK-4.1
MIPOTPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJEITUPOBAHUSI.
7. | MaremaTuueckoe MOJIeTUPOBaHUE 4 4 — 6 |IIK-4 [IK-4.1
JTUHAMHYECKHUX PEKUMOB OOHEKTOB
XUMHUYECKON TEXHOJIOTHH.
8. | MogenupoBanue XTC kak 4 6 - 6 TIK-4 TIK-4.1
O00BEKTOB YIIPABJICHHUS C TIOMOIIBIO
MPOTPaMMHBIX CPEJCTB
KOMITBFOTEPHOTO MOJICITUPOBAHUS.




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszzena
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0newM,
aKaj. 4achl

MunoBannonHas
dhopma

1.

OCHOBHBIE TOHATHUSI MOJICTUPOBAHUS XUMHUKO-
texHosiornaeckux cucreMm (XTC). Dnementsr XTC.
Crpoenne u ¢pynkunonupoanue XTC.
Knaccudukanus XTC. 3akoHOMEpHOCTH
¢ynkunonuposanust XTC. Meronsl u Moaenu
Teopuu cucteM. MeTo sl HopMamTu30BaHHOTO
npencraBienus X TC. MupopMannoHHBINA TOIX0I K
ananmuzy XTC.

2

Crnaiin-
Ipe3eHTaIus

OcCHOBBI pabOTHI ¢ MPOTPAMMHBIMHU CPEACTBAMHU
KOMITBIOTEPHOTO MoJienupoBanus. Vcrons3oBanue
MOJIEIIMPYIOIIETO IPOTrPaMMHOT0 KoMIuiekca ASpen
Tech ms komnproTeproro moaenupoBanus XTC.

Crnaiin-
Ipe3eHTaIus

MatemaTtnueckoe MOACINPOBAHUE CTATHUECKHUX
PEXUMOB 00BEKTOB XMMUYECKON TEXHOJIOTUH.
OcHOBHBIE OHATHS U onpenenenus. TpeOoBaHus K
MareMaTHueckoi Mmonenu. Kimaccudukarmst
MaTeMaTHUYECKUX MoJened. Matemarnueckas
MOJIEJIb aIllapara uAeaJlbHOrO CMEIICHHUS.
Maremarnueckas MOJeNb annapara uAeaJlbHOI0
BBITECHEHUA. MaTeMaTnyeckass MOJEib anmnapara
HEIOJIHOTO MTPOJI0JIBHOTO NEPEMEIINBAHMS.
Mojenu nepuoInyecKux peakTopoB.
MonenpoBaHu€e TEMIOBBIX IIPOLIECCOB.

Crnaiin-
pe3CHTAIHS

Ontumuzanus XTC ¢ moMomipio NporpaMMHBIX
CPEICTB KOMIIBIOTEPHOI'O MOJIEITMPOBAHUS.
OcHoBHble 337aun onTuMu3anuu. Knaccudukanus
METO/I0B ONTUMH3AIMU. BEIOOP MOMCKOBBIX
nepeMeHHbIX. CHMIIIIEKCHBIE METO/IbI
ontuMu3anuu. Anroputm meroza. [lonsatue o
IPaJUEHTHBIX METO/IaX ONTUMHU3ALUN

Crnaiin-
Npe3eHTaINs

Marematuueckoe MOAECTUPOBAHNE JUHAMHUYECKUX
pe}KI/IMOB O6’B€KTOB XI/IMI/I‘ICCKOﬁ TCXHOJIOTHUHA.
OcHoBHbIE TOHATUA U onipeaeneHus. Oo0mas
XapaKTepI/ICTI/IKa JTUHAMHUYCCKUX pC)KI/IMOB.
VYrporieHrne MaTeMaTHYeCKIX MOJIeIel pu
HCCIIeN0BaHNH JUHAMUKN cucteM. OcoOeHHOCTH
UCTIONIb30BaHUsl HH(POPMAITMOHHO-MOJIEIUPYIOIIUX
nporpaMM JJISA pvaeTa JIUHAMHUYCCKUX pe)KI/IMOB
XTC.

Crnaiin-
IPE3CHTAINS




No
pasznena
IUCLUTUINHBI

HauMmeHnoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJ. 4achbl

MHaHoBanuonnas
dopma

8.

MonenupoBanue XTC kak 00bEKTOB yIpaBIECHUS C
MOMOIIIBIO TPOrPAMMHBIX CPEICTB KOMIIBIOTEPHOTO
MoJieIpoBaHus. MoaenupoBaHue nporecca
PEryJIMpPOBAHMS TEMIIEPATYPHl B XUMUUECKOM
peakTope. MoaenupoBaHue npolecca yrnpapieHUs
KAaCcKaJIOM pEaKTOPOB C MPOTUBOTOYHBIM
oxJaxaeHueM. MozenupoBaHue mnpoiecca
yIpaBiIeHUsS PeKTH(PUKAITMOHHON KOJIOHHOM.
PerynupoBanue ypoBHS )KUAKOCTH B EMKOCTH.

4

Cnanna-
MPE3CHTALINS

4.3. 3aHsITHS CEMUHAPCKOTO THIIA.
4.3.1. CeMuHapbl, NPAKTHYECKHE 3AHATHS.

Ne
paszeina
JIUCLIUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe Coiep KaHue 3aHsATUS

O0neM,
aKaJl. 4achl

NunoBanunonHas
dbopma

1.

CrpykrypHblii aHanu3 cucteM. OnpeneneHue
BBIYMCIIUTEIIbHOM TIOCIIE0BATEIbHOCTH
«pa3oMKHYTbIX» cucteM (BIIPC) — HeoOxo1uMblii
aTan ee pacuera. Anroputmsl onpeaenenus BITPC.

4

rpyIIoBas
JUCKyCCUs

OcHOBBI pabOTHI B HHPOPMAIIMOHHO-
MOJIeNMpyIouUX nporpammax Aspen Plus, Aspen
Dynamics u Aspen Hysys. 3anonHenue
HEOOXOAUMBIX (POPM JIsi MOJCITUPOBAHHUS, 3a]aHNUE
crienupUKaIU TOTOKOB, 3a/IaHNE CTICTIH(PUKAITTN
OJIOKOB, pacyeT U MOTyYeHUE Pe3yIbTaToOB
MOJICTTUPOBAHUSI.

rpyIIoBas
JUCKyCCUs

OcoOeHHOCTH METO10JIOTUH (hOpMaTH3aLUH U
nepepadoTKH KaueCTBEHHOM MH(opMaIiy B
npuMmeHenuu Kk cinoxHbiM X TC. Iloctpoenue
(bopMabHBIX MOJIENEH.

rpyIIoBas
JUCKYCCUs

MaremaTtnueckoe MOAECINPOBAHNE
CTEXHOMETpUYecKoro peakropa B Aspen Hysys.
MaremaTtnueckoe MOAEINPOBAHUE PEAKTOPA
IIOJTHOTO CMEUIEHHUs], peaKTOpa UeaabHOr0
BbITeCHEHHUs U peakTopa ['m66ca B Aspen Hysys.
Pacuer TexHOMOTrHMYECKO CXEMBI OKMCIIEHHUS
napaxcuiona B Aspen Hysys.

rpynmnoBas
JUCKYyCCHUS

IloctanoBKka 3ajaun cuHTE3a KakK 3aJaun
OINTHUMU3ALIMHU 110 CTPYKTYPHBIM IIapaMeTpaM.
Pacuer TexHOIOrMYECKOM CXEMBI Ipoliecca

nosryueHus TepedraneBoil kKuciaoTsl B Aspen Hysys.

rpynmnoBas
JTUCKYyCCHUS




No
pasznena
IUCLUIUINHBI

HauMmenoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJ. 4achl

HNuuosammonnas
dopma

6. OnTumu3zanus CTeXHOMETPUIECKOT0 peakTopa B
Aspen Plus u Aspen Hysys. Ontumusanus
peaxkTopa MOJHOTO CMEIICHHS, peaKkTopa
U/IeaTbHOTO BBITECHEHUS U peakTopa [ mb0ca B
Aspen Plus u Aspen Hysys.

6

rpyInIoBas
JUCKYCCHUS

7. Pacuer 1 aHanu3 4yBCTBUTEIBHOCTH
peKTU(UKAIIMOHHON KOJIOHHBI B Aspen Plus u
Aspen Dynamics. Pacuet pekTugpukannoHHON
KOJIOHHBI B TUHAMHYECKOM pexume B Aspen
Hysys.

IpyIIoBas
JUCKyCCUs

8. MonenupoBaHue nporecca peryJIupoBaHus
TEMIIEPATYPbI B XUMUYECKOM PEAKTOPE B
nporpammax MathCAD u Aspen Hysys.
MonenupoBaHue npouecca yrpasBieHHUs
PEKTHU(PHUKAIIMOHHON KOJIOHHOW B TIPOTpaMMax
MathCAD u Aspen Hysys. PerynupoBanue ypoBHs
KHJKOCTH B eMKocTH B porpammax MathCAD u
Aspen Hysys.

IpyIIoBas
JUCKyCCUs

4.3.2. JlabopaTopHble 3aHATHS.

V4eOHBIM IJIAHOM HE peaAyCMOTPCHBI.

4.4. CamocTosiTesibHasi padoTa 00y4yalommxcsl.

No
paszena
JIUCHUATLIUHBI

HepequL BOIIPOCOB JIs1
CaMOCTOATCIIBHOI'O U3YYCHUA

O0newm,
aKaj. 4achel

dopma
KOHTPOJIA

1. Mognenu 1 ux poJib B U3y4E€HUU IIPOLIECCOB
¢ynkuonuposanust XTC. MeToibl
MaTEMaTHYECKOTI0 MOJIEITMPOBaHUS.

2

YceTHBIN onpoc
Ne 1

2. OcHOBBI pabOTHI C TPOrPAMMHBIMH CPEACTBAMHU
KOMITBIOTEPHOTO MOJIEIUPOBAHUs. 3HAKOMCTBO C
CYLIECTBYIOIIMMHU TPOrPaMMHBIMH CPEACTBAMHU
KoMIIbroTepHOro Mozaenuposanusa X TC. Oimuns
IIPOrPaMMHBIX CPEJICTB KOMIIBIOTEPHOIO
MOJIETUPOBaHUs APYT OT Apyra. bassl ¢pusnko-
XMMHUYECKHX CBOMCTB BELECTB MH(POPMAIIMOHHO-
Mozenupytouux nporpamm Aspen Plus u Aspen
Hysys.

YcTHbIl onpoc
Ne 2

3. [IpuHIMIIBI ATOPUTMH3AINH ITPOLIECCOB
¢ynkunonuposanusi XTC. CyniHocTb
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS CIIOKHOMN
cucrembl. biiounas moaens. OcoOGeHHOCTH
(uKcanuy pe3yabTaToB KOMIIBIOTEPHOIO
moaenupoBanusa XTC.

YcTHbIM onpoc
No 3




pasjfena [Tepeuenn BOIpOCOB IJist O6newm, ®dopma
CaMOCTOSITENILHOT'O U3yUCHHS aKaj. 4achl KOHTPOJIS
JUCIUTIAHBI

4. N3ydenue mporuecca npsMoit rujpataliuu 3TUacHa 4 VCTHBIH onpoc
JUISL TIOJTYYECHUSI ATUIIOBOTO criupTa. M3yueHue Ne 4
¢dparmenTa XTC oxucnenus SOz B SOa.

5. CuHTe3 ONTUMAaJIBHBIX CHCTEM TEII00OMeHa 6 VCTHBIH onpoc
BapuanTsl CHHTE3a TEMI00OMEHHOM TT0CHCTEMBI. Ne'5
PaccmoTtpenue npoiiecca nosyueHus: XJIOpUcToro
strna. CUHTE3 ONTUMAIIBHBIX CUCTEM
pEKTH(UKAIIHH.

6. Ontummzanus XTC ¢ moMOIIbI0 TPOrpaMMHBIX 6 VYeTHBI ompoc
CPEICTB KOMIIBIOTEPHOTO MOJEIUpOBaHusl. Buabl Ne 6
onTtumuzanuu. ONTUMHU3AIKS TEIII000MEHHON
nojacucteMbl. ONTUMH3AIMS Tpollecca B KacKajie

1. OO6m1ast XxapakTepruCTUKa TUHAMUYECKUX PEKUMOB. 6 VYcTHBIH orpoc
YrporuieHre MaTeMaTH4eCKUX MOJIeel pu Ne 7
uccienoBaHuM quHaMuku cucteM. Uzyuenne XTC
MOJIy4eHUs] BUHWIXJIOpHIA

8. N3ydenue mporuecca peryanupoBaHus TeMIepaTypsl 6 VCTHBIH ompoc
B XUMHUYECKOM peaktope. M3ydenus mpouecca Ne 8
yIpaBJICHHS KaCKaJOM PEaKTOPOB C
MIPOTHBOTOYHBIM OXJIAXKJICHHEM. M3ydenne
mpolecca yrnpaBiieHus: PeKTU(HUKAMOHHON
KOJIOHHOM.

4.5 Tembl KypcoBbIX padoT

o~ w0 e

MogaenupoBaHue mpolecca peryIupoBaHus CEMapaToOPOM.

MopenupoBaHue mmpouecca peryaupoBaHus YPOBHS KUJKOCTH B EMKOCTH.

MO,I[CJ'II/IpOBaHI/Ie nponecca peryjinpoBaHus TEMIICpATypbl B EMKOCTH.

MonennpoBaHue npoiecca peryJIupoBaHus TEMIEPATYPbl B XUMUYECKOM PEAKTOPE.

10.

11.

MO,I[CJ'II/IpOBaHI/Ie nmponoecca  ynpabBJICHUS KaCKaAOM PCaKTOpPOB C€ MPOTHUBOTOYHBIM
OXJIAXKJICHHUCM.

MO,I[CJ'II/IpOBaHI/Ie nmponecca ynpaBJICHUA peKTI/I(l)I/IKaI_II/IOHHOI\/’I KOJOHHOM.

MO,I[CJ'II/IpOBaHI/Ie Iponecca yrnpaBJICHUA pE€aKTOpa HCIIPECPLIBHOI'O JIENCTBUS C MEIaIKon
IIpHU U30TCPMUUCCKUX YCIIOBUSAX.

MonenupoBanue mporecca ympaBleHUs cyinbhupoBanus HadTamTuHa B MPOTOYHOM
pEaKTope C MENIAIKOM.

MOI[CJ'II/IpOBaHI/IC CTallUOHApHOTO MponecCa XUMHNYCCKOTO IMPCBpAlICHUA B pr6‘-IaTOM
PCAKTOPEC B UBOTCPMHUYCCKUX YCIIOBUAX.

MonenupoBaHue npoiecca OKMCICHUs KCHilona 0 (prameBoro aHryapuia B TpyoyaToM
peaxTope.

MogaenupoBaHue mpolecca JeTuApUPOBaHus OeH30J1a B TPyOUaTOM peakTope.
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5. llepedyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YarIIUXCS M0 TUCHUILINHE.

Metoanyeckue yKkazaHus Jisi 00yJaroIIuXcs 10 OpraHu3auyd CaMOCTOSATEIILHOM paboThI
[0 JUCHUIUIMHE, BKIIOYAs IIepedYeHb TEM CaMOCTOATENBHOM paboThl, (OPMBI TEKYILEro
KOHTPOJISI 0 JUCHUIUIMHE M TPeOOBaHHWS K WX BBINOJIHCHUIO Pa3MEIICHbl B 3JICKTPOHHOMN
nH(}OpMaIMOHHO-00pa30BaATEIHLHOM cpene CIIOI'TU(TY) Ha caure:
https://media.technolog.edu.ru.

6. DoHJ OLIEHOYHBIX CpeacTB AJisi MIPOBEACHUA l'[pOMB)KyTO‘lHOﬁ aTTeCTallum.

[TpomesxyTouHast aTTeCTalysl MO AMCHUILIMHE MPOBOAMTCS B (OpPME 3aUeTa M 3alIUTHI
KYpPCOBOM pabOTHI.

3ager mpexycMaTpuBaeT BHIOOPOYHYIO IIPOBEPKY OCBOCHHUSI  IPETyCMOTPEHHBIX
HJIEMEHTOB KOMITETCHIIUU M KOMIUIEKTYETCSI TEOPETUIECKUMHU BOITPOCAMH.

[lpn chnaye 3adera CTyISHT TOJIy4aeT JBa BOIpPOCAa M3 IEPEYHs BOMPOCOB, BPEMS
MOJTrOTOBKH CTYACHTA K YCTHOMY O0TBeTYy — /10 30 MHH.

[Tpumep BapuaHTa BOIIPOCOB HA 3a4eTe:

Bapuant Ne 1
1. OcHoOBHBIEC MOIXO/IBI K TPOSKTUPOBAHUIO XUMHUKO-TEXHOIOTUYECKUX CUCTEM.

2. IlporpammHbIE M TEXHHYECKHE CPEICTBA MOJACIHpPOBaHUsA cucTeM. OCHOBHBIC
HOHATUS SI3bIKOB M CUCTEM MOJICIIMPOBAHUS.

PGSYJ'IBTaTBI OCBOCHHUA JUCHUIUIMHBI CUYHUTAKOTCA MNOCTHUIHYTBIMH, CCIM MOJId BCCX
9JICMCHTOB KOMIICTCHIHWU AOCTUIHYT HOpOI‘OBI)If/'I YPOBCHb OCBOCHHUA KOMIICTCHIHMHW HAa JAHHOM
JTAIIC — «3a4YCT».

7. llepedyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX /115l OCBOEHUS THCHMIINHBI.

a) nevyaTHbIe U3TAHMS
1. Cucremnblii aHanmu3 U NpUHATHE pemeHuil. KoMnbploTepHOe MOAENIMPOBAHUE U ONTUMM3ALIMS
00BbeKTOB XxuMHUeckoi TexHonoruu B Mathcad u Excel : yue6. mocobue mns By3oB / [B. A.
Xomoauos u ap.] ; CIIOI'TU(TY). — CII6. : [6. u.], 2007. — 433 c.
2. XMMHKO-TEXHOJIOTHYECKHE CUCTEMBl: ONTHUMM3ALUS U pecypcocOepexenue : yued. mocodue
nuist By30B / [H. B. JIucuupis u np.] — CII6. : Mennenees, 2013. — 392 c.

3. YucrsakoBa T. b. Maremarnyeckoe MOJAEIMPOBAHNE XUMHKO-TEXHOJIOTHUECKUX OOBEKTOB C
pacripeieieHHBIMU TapaMeTpamu : ydeb. mocobue mis By3oB / T. b Uucrakosa, A. H.
[Tonocwun, JI. B. T'onsuesa. — CIIG. : LHOIT «IIpodeccus», 2010. — 240 c.

4. YuctsxoBa T. b. IIpuMenenne yHuUBEpCaIbHBIX MOJACIUPYIONIMX MPOTpaMM JJisi CUHTE3a U
aHaJM3a TEXHOJIOIMYEeCKHX mpoueccos : yueO. mocobue / T. b. Uucrtakosa, JI. B. ['onbuesa, A.
B. Koznos ; CIIOBI' TU(TYVY). Kad. cucrem aBromatusup. npoekrupoBanus u ymp. — CIIO. : [0.
u.],2011. - 65c.

0) 31eKTPOHHBIE y4eOHbIC U3JAHMA:
1. I'ymepoB A. M. MartemaTnueckoe MOJEIMPOBAHUE XMUMHKO-TEXHOJOTMYECKHUX IPOIECCOB :
yueb. mocobue ams By3oB / A. M. I'ymepos. — 2-e u3z., nepepad. — CIIG. ; M. ; Kpacnonap :
Jlanb, 2014. — 176 c. (OBC «Jlanby)

2. MonenmupoBaHie M ONTUMM3ALUS  XUMHKO-TEXHOJOTMYECKMX CHCTEM C  TOMOIIBIO
MHTEPaKTUBHON MH(OpMaIIMOHHO-MoAeupyoliei nporpammbsl Aspen PLUS : yue6. mocobue /
[B. A. Xonoaunos u np.] — CII6. : CIIGI'TU(TY), 2013. — 214 c. (Ob)
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3. Kpacuobopompko [I. A. JIeKOMIO3HMIIMOHHBIA pacueT XHUMHKO-TEXHOJIIOTUYECKUX CHCTEM C
MTOMOIITHI0 WHGOPMAITMOHHO-MOACTUPYIoIIeH nmporpamMMbl Aspen Hysys : yae6. mocobue / . A.
Kpacnob6opoapko, P. FO. Kymumenko, B. A. Xonognos. — CII6. : CIIGI' TU(TY), 2017. — 33 c.
(Ob)

4. Kpacnobopoapko JI. A. Cucremsblii aHamu3 OOBEKTOB XHUMHUYECKOW TEXHOJOTHHA C
ucnonszoBanueM ASPEN PLUS u ASPEN HYSYS. (Ha npumepe XUMHKO-TEXHOJIOTHYECKON
CUCTEMBI MONTy4eHUs TepedTaieBol KUCIOTH) : yuel. mocooue / [I. A. Kpacnoboponsko, P. 1O.
Kymumenko, B. A. Xonoanos. — CII6. : CIIOBI TU(TY), 2017. — 123 ¢. (Ob)

5. Kpacuobopogpko JI. A. MojaenupoBaHue OSKCTPAKTHBHON pPEKTU(DUKAIMH C  TIOMOIIBIO
nH(GOpPMaIMOHHO-MOoAeNupyomie nporpammbel Aspen Hysys : yde0. mocobme / JI. A.
Kpacnob6oposapko, P. FO. Kymumenko, B. A. Xonognos. — CII6. : CIIGI' TU(TY), 2018. — 62 c.
(Ob)

8. [lepeyeHb 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX PECYPCOB, HEOOXOAMMBIX JJIsl OCBOCHHS
AUCHHUIIMHBL.

VYueOusrii mnan, PITJ] u yueOHo-MeToAMYECKHE MaTepUAIbI:
http://media.technolog.edu.ru.

9HeKTp0HHO'6I/I6HI/IOTC‘lHHe CHUCTCMBI.

«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubnmuoTexy: https://technolog.bibliotech.ru/;
«JIanby: https://e.lanbook.com/books/.

Jliis pacuimpenusi 3HaHUM MO JUCHUILTUHE PEKOMEHAYETCS MCIHOIb30BaTh MHTepHeT-
pecypchl: TPOBOIUTH IOMCK B CHCTEMax, TakuX Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru u uCHOIB30BaTh MaTepuaibl CaHTOB, PEKOMEHJIOBaHHBIX
MIPEMno/iaBaTesieM Ha JCKIIMOHHBIX 3aHATHUSX.

9. MeToauyeckne yKazaHus sl 00y4aOUIUXCSl M0 OCBOEHUIO JUCIUIJIMHBI.

Bce Buzabl 3aHATHME 1o jguciuiiMHe «MaTeMaTH4ecKue METOIbl U IpOorpaMMHBIE
CpeACTBa MOJEIUPOBAHMS XHUMHKO-TEXHOJOTHYECKHX IIPOIIECCOB M CHUCTEM» TIPOBOMASATCS B
cooTBeTcTBUM ¢ TpeboBanusmu cienyrounmx CTII (CTO):

CTIT CIIGI'TU 040-02 KC VYKIB. Bunmbl yueOHbix 3aHsatuii. Jleknms. OOmume
TpeGoBaHus;

CTO CIIoI'TU 018-2014 KC VYK/IB. Bugst yuebnbix 3aHatuii. CeMuHapbl |
npakTudeckue 3aHaTus. Ooue TpeOGoBaHUs K OpraHU3allK U MPOBEICHHIO;

CTII CIIoI'TU 048-2009 KC VYK/IB. Bunabl yueOHBIX 3aHsTHi. CamocCTOsITeNbHAsS
1aHupyemasi pabota ctyaeHToB. O0mmue TpeboBaHMs K OpraHU3aluy U IPOBEIECHUIO.

CTO CIIoI'TU 044-2012. KC VK/IB. Bunel yueOnbix 3anstuil. KypcoBoil mpoekT.
KypcoBas padora. O6mue TpeGoBanums.

[TmaHupoBaHWe BpeMEHH, HEOOXOMMMOTO Ha W3YyYeHHE NAHHON IUCIUIUIMHBI, JTy9Ilne
BCETr0 OCYILECTBIISITh HAa BECh CEMECTp, MpelycMaTpuUBas NMPH 3TOM DPETYISIPHOE MOBTOPEHHUE
MIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMH TPABHIIBHOM OpraHM3aluu y4eOHOro mporecca i CTYACHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpraHU3aluu yueOHON paboThl;

Cephe3HOE OTHOIICHHE K U3YUYECHUIO MaTepraa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHS CTYAGHT TOJDKEH IPUXOUTh, IMEsI 3HAHUS 110 YK€ U3ydeHHOMY MaTepHaiy.
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10. Ilepeyens MHPOPMALMOHHBIX TEXHOJOT I, HCMOIb3yeMbIX PU OCYLECTBJICHHH
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B ydeOHOM mporecce 1O JaHHOW JUCHUILIMHE TIPEIYCMOTPEHO HCIOJIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHUE JICKIIUNA C UCTIOJIb30BAHUEM CIIal1-TIPE3EHTALIN;

B3aMMOJICHCTBHE C OOYYaIOUUMUCS TOCPEJACTBOM 3JIEKTPOHHON WH(POPMAIMOHHO-
00pa3zoBaTebHON CPEIbl.

10.2. IIporpaMmMHoe oOecriedeHue.

Oducuerit maker Microsoft Office;

yYHHBepcalbHbII MaTemaTrueckuii maker MathCAD,;

MOJICTHPYIOIINHI TporpaMMHbIi kKoMiutekec AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).

10.3. ba3bl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.

11. MarepuajbHO-TEXHHYECKOE o0ecriedyeHHe OCBOEHHMs JUCHUIVIMHBI B XO0Je
peasu3anum 00pa3oBaTebHOI MPOrPaAMMBbI.

Jnst  BedgeHWs JIGKIMOHHBIX 3aHATHUH  HMCIHOJB3YeTCS ayauTopusi, 00OpyHOBaHHAs
MIPOEKTOPOM, 3KpaHOM, HOYTOYKoM, Ha 100 mocagouHbIX MECT.

Jns  BemeHWs  NPAKTUYECKUX  3aHATHM  HMCHOJIB3YETCA  KOMIIBIOTEPHBIM  KJacc,
000py/I0BaHHBIH MTePCOHATBHBIMU KOMIIBIOTEPAMHU, OOBEAUHEHHBIMH B CETh.

12. Oco0eHHOCTH OCBOEHHSI [JHCHHILIMHLBI HWHBAJIWAAMH H JIHOAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB M JIMI C OrPAHWYEHHBIMH BO3MOKHOCTSAIMH y4yeOHBbIE MpOLECC
OCYILECTBIISIETCSI B COOTBETCTBMM ¢ IlosioskeHneM 00 opraHM3anuu y4eOHOro Ipouecca ams
0o0y4YeHMs] MHBAJIUIOB M JIMIl C OTPaAaHMYCHHBIMH BO3MOXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpXKACHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE

«MarteMaTHUYecKHe METO/JAbI H NIPOrpaMMHBbI€ CPEACTBA MOJAC/IUPOBAHUA XUMHKO-

TEXHOJOTNHIECCKUX ITPOLECCOB U CUCTEM»

1. IlepeuyeHb KOMIETeHUMII U ITANOB UX (OPMHUPOBAHMSI.
HNupeke
8 ConeprxaHue Oran GpopMupoOBaHUS
KOMIICTCHIIMH
I1K-4 CnocoOeH CTaBUTh 3aJa4dl yNPaBICHUS HEIMHCHHBIMH MPOMEKYTOUHBIN

TE€XHOJIOTUYCCKUMU 00BEKTAMHU, 00BbEKTaMH C
apaMeTPUUECKOH  HEONpECICHHOCThIO,  MpejJiararh
METOABI MW IIOAXOABI K HX peIHeHI/IIO, HpOGKTHpOB&TB
OPUTMHAJIbHBIC KOMIIOHEHTBI MPOrPaMMHO-TEXHUYECKOTO
obecrieuennst ACY
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2. Iloka3aTesin M KPpUTEPUH OLIEHMBAHMA KOMIETEHIMII HA Pa3JIMYHBIX 3Tanax uX (JOPpMHUPOBAHNS, IIKAJIA OLLEHUBAHUA

Ko n HaumeHoBanue

YpoBHH c(HOPMHUPOBAHHOCTH

[TokazaTenu .
MHIMKATOpa Kpurepuii (onucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH
JOCTUKEHUS (1eCKpHITTOpBI) OIICHUBAHUS | «yJOBJIETBOPUTEIILHO» «XOpOLLIO» «OTJIINYHOY
KOMIIETEHIINH (TOpOTOBBIii) (cpennwmii) (BBICOKHI)
IIK-4.1 Ilepeunciisier OCHOBHBIE IIpaBunbHbIE IIepeuncinser Ilepeunciiger ocHoBHBIE | Ilepeunciger
[IpumeHenue 9TaIbl MOAEIHPOBAHHMS OTBETHI Ha | OCHOBHBIC JTaIbl JTanbl MOJEITUPOBAHUS OCHOBHBIE JTaIlbl
MaTeMaTU4eCKuX XUMHUKO-TEXHOJIOT'HUYECKUX BOIIPOCHI Nel- MOACIIMPOBAHUSA XHUMHKO- MOZACIINPOBAHUA
METOJIOB H nporieccos u cucteM (3H-1). 5 K 3a4ery XUMHKO- TEXHOJIOTUYECKUX XUMHKO-
NPOTPAMMHBIX TEXHOJOTMYECKHUX IIPOLIECCOB U CUCTEM 0€3 | TEXHOJIOTUYECKUX
CpencTs IIPOLIECCOB U CUCTEM C | OIIMOOK, HO IYTAE€TCS B | MPOLIECCOB U CUCTEM.
OLIMOKaMHU. [10CJIEI0BATEIbHOCTH, MoxeT NpUMEeHUTh 3TU
MOJIETIMPOBAHUS IIPU
KJIaccu(uKalum. 3HAHUSA Ul PELLICHUS
aBTOMATHU3HPOBAHHOM
MHKXEHEPHBIX 3a/1ad.
IIPOEKTUPOBAHUHU U
Ilepeuncisier mpuemsl, IIpaBunbHbIE Nwmeer npencrasnenue | PacckaseiBaeT npHeMsl, Crniocoben
TIPaBJICHUN XUMUKO-
yrp METO/1bI, CHOCOOBI OTBETbI Ha | 0 mpuemax, MeTojax, METO/bI, CIOCOOBI CaMOCTOSITEIILHO
TEXHOJIOTUYECKUMHU No 6
bopmanuzanu XMMHUKO- BOMPOCHI J\e O - | criocobax dbopmanuzanuu XMMMKO- | (popMann30BbIBaTH
IIpoLeccamMy U 12 ¥ 3auer
TE€XHOJIOTMYECKUX O0BEKTOB, y (bopmanuzanum TEXHOJIOTUYECKHUX OOBEKTHI M MTPOIECCHI
CHUCTEMaMHU. . .
IIPOLIECCOB, SIBJICHUH U XUMHKO- 00BEKTOB, MPOLIECCOB XUMHYECKON
pealn3alny ux B TEXHOJIOTMYECKHUX IIPY UMUTALMOHHOM TEXHOJIOTUH U
IIPOrPaMMHBIX CPEICTBAX 00BEKTOB, MPOLIECCOB B | MOJIETUPOBAHUU C pealin30BbIBAaTh UX B
MOJIEJIMPOBAHUS U YIIPABICHUS IIPOrPaMMHBIX MTOMOUIBIO HABOIALIMX IIPOrPaMMHBIX
(3H-2). CpEICTBaXx. BOIIPOCOB. CpeacTBax
[Tepeuncnser MoaenupoBanus. JIerko
MIPOLENYPHI, OpUEHTHPYETCS B
AJIITOPUTMBI TEPMHHAX.
MMUTAIIOHHOTO
MOJIETUPOBAHUS C
omrOKaMu.
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Kon u HaumeHnoBanue
WHIUKaTOpa
JIOCTHKEHUS

KOMITETEHLINU

YpoBHU chopMUPOBAaHHOCTH

ITokaszarenu o
Kpurepunit (ommcaHue BBRIPAXKEHHOCTH JIECKPUIITOPOB)
c(OpMUPOBAHHOCTH
OLIEHMBAaHHUS «YIOBJICTBOPUTEIHHO «XOPOIIO» «OTJIMYHO)
(mecKpunTOpHI) . . .
(TTOpOTOBHIIA) (cpenmumii) (BBICOKHIA)
O0BbsicHsAET UCTIOIB30BAHUE [IpaBunbHBIE C ommbkamu DopmyUpyer Crniocoben
COBPEMEHHBIX MPOrPpaMMHBIX OTBETHI Ha | popMynHpyeT MaTeMaTHYEeCKOe CaMOCTOSITEIBHO
KOMIUIEKCOBB /IS Bonpocel Ne 13 | matemaruueckoe OIIMCAaHUE XMMUKO- COCTaBJIITH
MaTeMaTHU4YeCKOTr0 -27 K3a4€Ty | onmcaHue XMMHUKO- TEXHOJIOTHYECKUX MaTeMaTH4YeCKOe
MOJICTTUPOBAHHS, TEXHOJOTHYECKUX 00BEKTOB, OCHOBHBIE OIMCaHNEe XUMHKO-
ONTHUMM3ALMH U YIIPABICHUS 00BEKTOB, OCHOBHBIE MMOHATHUS SI3BIKOB, TEXHOJIOTHYECKUX

XUMHUKO-TCXHOJIOTHYCCKUMHU
npoueccamu U cuctemamu (Y-
1).

IMoka3bIBaeT HaBBIKH PAOOTHI
C COBPEMEHHBIMH
UH(POPMALMOHHBIMA
TEXHOJIOTUSAMH U
IPOTrPaMMHBIMH NTPOAYKTaMHU
TSl MATEMaTHYECKOTO,
KOMITBIOTEPHOTO,
UH()OPMAIIMOHHOTO
MOJICTTUPOBAHHS XUMHUKO-
TEXHOJOTUYECKUX MPOLIECCOB
u cucrem (H-1).

IIOHATUA S3BIKOB,
CUCTEM
MOACIIUPOBAHUA.

CUCTEM MOJICIIMPOBAHUS
C HEOOJIBIINMHU
MOJICKa3KaMH
MperoaaBaTels.

00BEKTOB U CUCTEM.

Cnabo opueHTHpYeTCS
B aJITOPUTME PabOTHI
UH(POPMAIIMOHHO-
MOJICTTUPYIOLIHX
pOrpamMM Uil XUMHKO-
TEXHOJIOTHIECKUX
HPOLIECCOB U CHCTEM.

BerlmonaseT anroputM
paboThI
MH(}OpPMaLOHHO-
MOJICTTUPYIOIIHX
Mporpamm JJIsi XUMHKO-
TEXHOJOTMYECKUX
MIPOLIECCOB U CUCTEM C
HEOOJIBIITUMH OIIHOKAMH

BeimonHsieT anroputm
paboThI
nH(POPMAIMOHHO-
MOJICJIUPYIOIIHX
nmporpamm 0e3 ommooK,
croco0eH
CaMOCTOSITETTLHO
MOJIETTUPOBATH XUMUKO-
TEXHOJIOTUIECKHE
MPOILIECCH U CUCTEMBI.

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY):
[To aucuUIUIMHE MTPOMEKYTOUHAS aTTECTAIUsS MPOBOJUTCS B (JOPME 3alIUTHI KYPCOBOM pabOThI, IIKaIa OICHUBAHUS — OaJTbHAs (KOTIHMYHOY,
«XOPOIII0Y», «YIOBJICTBOPUTEIBLHOY, «HEYIOBICTBOPUTEIHHOY).
[To aucnuIUIMHE MPOMEXYTOYHAs aTTECTAIlUs MPOBOAUTCA B (hOpMe 3aueTa, [IKaIa ONEHUBAHMS Ha 3a4éTe — «3auéTy», «He3aueT». [Ipu sToM
«3a4€T» COOTHOCUTCS C TIOPOTOBBIM YPOBHEM C(HOPMHUPOBAHHOCTH KOMITCTEHIIHH.
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) Bonpochl 11 OLeHKM 3HAHMil, YMEHUIl W HABBIKOB, C()OPMHPOBAHHBIX Y
cryaenta no komnerenunu IK-6:

. Ob11re BOmpoChl MOICTHMPOBAHUSI.
. [IpenMeT Teopuu MOAECIUPOBAHHUS.
. Posib 1 MecTO MozienrpoBaHus B MCCIEA0BAaHUN XMMHUKO-TEXHOIOTMUECKUX CUCTEM.
. Kitaccudukanus moneneit.
. MaTtematuueckue cXxeMbl MOJICIIMPOBAHUS XUMUKO-TEXHOJIOTHYECKUX CUCTEM.
. OcHOBHBIE IOJXO/IbI K IPOEKTUPOBAHUIO XUMUKO-TEXHOJIIOTUUECKUX CUCTEM.
. HempeprIBHO AeTepMUHUPOBAHHBIE XUMUKO-TEXHOJIOTUYECKUX CUCTEM.
. UMUTaliMOHHOE MOJEINPOBAHNE XUMHUKO-TEXHOIOTMUECKUX CUCTEM.
. IIpouegypa UMHUTAlIMOHHOTI'O MOJIEIUPOBAHUS.

10. ®opmanuzanus npoueccoB pyHKIMOHUPOBAHUS HHPOPMAITMOHHBIX CUCTEM.

11. UmuTanms GyHKIMOHHUPOBAHUS CHCTEMBI.

12. O6G0011IeHHBIEC AITOPUTMBI UMUTAIMIOHHOTO MOJICIIUPOBAHHSI.

13. AnropuT™ MOAETUPOBAHUS MO MPUHITUITY OCOOBIX COCTOSIHUM.

14. MoaenvupoBaHue Ciy4ailHbIX BO3JIEHCTBUM.

15. Oco6eHHOCTH MOJIEIUPOBAHUSI CITyYaHBIX COOBITHH.

16. Berunciienne HeMpephIBHBIX CITyYaiHBIX BEJIUYHH.

17. MoaenvupoBaHue HOPMAJILHO PACTIPECICHHON CTy4aiilHONW BETUYNHBI.

18. MopenupoBaHre CUCTEM C UCTIOJIB30BAaHUEM THIIOBBIX MATEMATHUECKUX

CXEM.

19. briounble nepapxudeckue MOAEIN IPOIECCOB (PYHKIIMOHUPOBAHUS CHCTEM.

20. IIporpaMmMHBIE€ U TEXHUYECKUE CPEACTBA MOAEIUPOBaHUS cucTeM. OCHOBHBIE
MOHSITUS A3BIKOB U CUCTEM MOJIEITUPOBAHUSI.

21. Cratuctuueckas o00paboTka pe3yibTaTOB B MPOLECCE MOACTUPOBAHUS
MH(pOpPMaLMOHHBIX cucTeM Ha DBM.

22. Ilpumenenue nuddepeHnanbHbIX YpaBHEHUN I OMHCAHUS MTPOLIECCOB:
AHATUTUYECKOE U YHCICHHOE PelleHUE.

23. Onucanne OCHOBHBIX OJIOKOB M CO3/IaHUE ITOJICHCTEM.

24. MaTtemaTu4eckoe OMMCaHue peakiuK B peakTope cMelleHus. Pemenue
mubdepeHIMaTbHBIX ypaBHEHUH.

25. MoaenupoBaHie TEXHUUECKUX CUCTEM, XUMUYECKUX PEaKTOPOB.

26. MonenupoBaHue peakTopa ¢ HEMOABUKHBIM CJI0EM KaTaJu3aTopa ¢ UCIOJIb30BaHUEM
OJHOTIAPaMETPUUYECKON MOJIEIIH.

27. Oco0eHHOCTH IByXIIapaMeTPHUECKON MOJIEINH.

O 001NN~ WK —

HpI/I caa4de 3a4eTa CTYACHT ITOJYYacCT ABA BOIIPOCA U3 MEPCUHA, IPUBCACHHOTO BBIIIC.
BpeM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY HAa BOIIPOCHI — 10 30 muH.

4 Tembl KypcoBbIX padoT

MonenupoBaHue Mporecca peryInpoBaHus YPOBHS KUAKOCTH B EMKOCTH.
MonenupoBaHue npoiiecca peryaupoBaHus TEMIEPATYPbl B EMKOCTH.
MonenupoBaHue Mpolecca peryIupoBaHus TEMIIEPATypbl B XUMHUYECKOM PEaKTOpE.
MonenrpoBaHue npoiiecca peryJupoBaHus cenapaTopom.

MonenupoBaHue Mporecca ypaBieHHs KaCKaJOM PeakTOPOB ¢ IPOTUBOTOYHBIM
OXJIKICHUEM.

MonenupoBaHue mporecca ynpaBieHUs peKTHPHUKAIMOHHON KOJIOHHOH.

7. MopenupoBaHue npolecca ynpapieHUs! peakTopa HEMPEPbIBHOTO JEHCTBUS C
MEILIAIKON MPU U30TEPMUUYECKHUX YCIOBHSIX.

agbrwbnE
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8. MogenupoBaHue mporecca yupasieHus CyabupoBaHus HaPTaTUHA B TPOTOYHOM
pPEaKTOpe C MEMIAIKOM.

9. MogenupoBaH#e CTAIMOHAPHOTO MPOIIECcCa XUMHUYECKOTO IIPEeBpaLIeHHs B TpyOdaTom
pEaKkTope B M30TEPMHUYECKHUX YCIOBUSIX.

10. MogenupoBaHue poliecca OKUCICHUS KCHIIONA 10 (PTaneBoro aHruIpua B
TpyO4aTOM peaxTope.

11. MogenupoBaHue Tpoliecca JeTuAPUpOBaHms OEH305a B TpyO4aToM peakTope.

5. MeToanyeckue MaTtepHasbl JJIsl ONpe/iesieHHs] NMPOUeIyp OLEeHHBAHMS 3HAHMIA,
YMeHHIl 1 HABbIKOB, XapPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHMUS KOMIIETEHIIH.

[IpomexxyTounasi arrecTanus MO JUCHUIUIMHE TPOBOAMUTCS B COOTBETCTBUH C
tpeboBanusmu CTII:

CTO CIIOI' TU(TY) 016-2015 KC YK/IB. [Topsinok opraHu3anuy 1 MPOBEICHUS 3a4€TOB
U 9K3aMCHOB.

CTO CIIoI'THU 044-2012. KC YK/IB. Bunabsl yueOHbIX 3aHsTUH. KypcoBoii MpoexT.
KypcoBas pabora. Obmue TpeboBaHus.
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