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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m o AUCHHUIINHE, COOTHECCHHBLIX C IUVIAHUPYEMBLIMH pe3yJibTaTaMH OCBOCHMUHA

00pa3oBaTeJIbLHOM NPOrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl MATUCTPATYPBl 00YUAIOIIUIACS TOJHKEH OBJIAIETh CICAYIOIMIMMH Pe3yJIbTaTaMy 00ydeHHUs

10 JUCIUILINHE:

Ko 1 naumenoBanue
KOMIIETEHIIUUA

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUHN

[Tnaaupyemble pe3ynbTaThl 00ydeHUS
(meckpumnTopbr)

OIIK-4

CrocobeH o0ecrieunBaTh IIPpOBCACHUC
TCXHOJIOTHYCCKOT'O Impornecca,
HCIIOJIb30BATh TCXHHUUYCCKUEC CPCIACTBA

JJIA KOHTPOJIA ImapamMeTpoOB
TCXHOJIOTHUYCCKOTI'O IIpoLccca, CBOMCTB
ChIpbs u TrOTOBOH MMpOAYKIHH,

OCYIIECTBIISATH H3MEHEHUE ITapaMeTPOB
TEXHOJIOTHYECKOTO  Ipolecca  IpH
WU3MEHEHHH CBOMCTB CHIPBS

OIIK-4.1

[IpumeHeHHEe MaTEeMAaTHYECKUX METONOB U
IIPOTPAaMMHBIX CPEACTB MOJECIMPOBAHUS IS
ONpEACIEHUsI  ONTUMAIbHBIX  I1apaMeTPOB
TEXHOJIOIMYECKOI0 Mpolecca IpU U3MEHEHUU
CBONCTB CBIPbs

3HaTh!

- OCHOBHbIE ATarbl MOJIETTUPOBaHUS
TEXHOJOTUYECKHUX TporeccoB u cucteM (3H-1);
- IpUEMBbl, METOJbl, CIOCOObI (hopManU3aLUu XUMHUKO-
TEXHOJIOTUYECKUX  OOBEKTOB, TPOLECCOB, SBICHUH W
peaiu3allii UX B MPOTPaMMHBIX CPEICTBAaX MOJEIHMPOBAHUS
(3H-2).

Ymersn:

- UCNOJIb30BaTh COBPEMEHHBIE POrPaMMHbBIE KOMITJIEKCHI JIJIs
MaTEMAaTHUYECKOTO MOJEIMPOBAHUSA U ONTHUMM3ALUN XHUMHKO-
TEXHOJIOTUYECKUX TpoleccoB U cucteM (Y-1).

Baapers:

- HaBBIKAMHM pPabOThl C COBPEMEHHBIMH HMH(OPMAIIMOHHBIMHU
TEXHOJOTHSIMM M TIPOTPAaMMHBIMH  MPOAYKTaMH  JAJIs
MaTeMaTHYeCKOro,  KOMIBIOTEPHOro, HH(OPMALMOHHOIO
MOJICTIMPOBAaHUS XUMHUKO-TEXHOJOTHYECKUX IPOLIECCOB U
cuctem (H-1).

XUMUKO-




2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl.

JIMcuuIUIMHA OTHOCHUTCS K JUCHMITIMHAM o0s3arenbHoil yactu (B1.0.23), u uzydyaercs Ha 3
Kypce B 6 cemecTtpe.

B MeroawueckoM IUIaHE JHUCHUIUIMHA ONUPACTCS HA  OJEMCHTBHI  KOMIICTCHIIHH,
cOpPMUPOBAHHBIE TMPU HU3YYCHUU TUCHUIUIMH «BBereHne B HHPOPMAIIMOHHBICE TEXHOJOTHUW,
«Martematukay, «l[Ipomecchl W ammapaTbl XHMHYECKOW TEXHOJOTHH». [lodydeHHBIE B Ipolecce
V3YYCHHUS] AUCHMILINHBI «CHCTEMHBINM aHAIM3 XUMHYECKHX TEXHOJOTUH» 3HAHUSA, YMEHUS H
HaBBIKH MOTYT OBITh HCIOJL30BaHbI IPH BBITOJHEHUH HAYYHO-UCCIICIOBATEILCKON paboThI,

MPOXOXKJICHAHM  TPEJIMIJIOMHON  TMPAKTHUKW, a TaKKe TPH  BBINOJIHCHUU  BBITYCKHOM
KBaTM(UKAITMOHHONW PaOOTHI.

3. O0beM AUCHHUILINHBIL.

Bup yueOHOI pabOTEI Beero,

yi p 3E/akan. gacos

OO0masi Tpy10eMKOCTh M CUUILINHBI 4/144

(3a4eTHBIX eIMHMUI/ aKaJIEMUICCKIX YacOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 86
3aHATHUSA JIEKIIMOHHOT'O THIIA 32
3aHSTHSI CEMUHAPCKOTO THUIIA, B T.4. 48

CEMUHAPBI, MPAKTHYCCKUE 3aHATHS 32
nabopaTopHbIe PAObOTHI 16

KypcoBoe npoektupoBanue (KP wmu KIT) -

KCP 6

JpyTUe BUIIBI KOHTAKTHOH paboThI -
CamocrosiTeibHas padora 58
®opma Tekyuero koutpoJs (Kp, pepepar, PI'P, acce) YcTHBIE ONPOCHI
®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) 3aver




4. Coepsxkanue QM CHUILTHHBI.

4.1. Pa3znennl TUCHUNUIMHBI U BUABI 3aHATHI.
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1. | OcHOBHBIE TOHATHS 2 2 — 4 | OIIK-4 | OIIK-4.1
MOJICTTUPOBAHUS XUMHKO-
texHonoruueckux cucrem (XTC)
2. | OcHOBBI pabOTHI C TPOrPAMMHBIMH 4 4 2 4 | OIIK-4 | OIIK-4.1
CpeICTBaMHU KOMIIBIOTEPHOTO
MOJICTTUPOBAHUSI.
3. | ®opmanuzanus U aNroOpUTMHU3ALUS 2 - 6 OIIK-4 | OIIK-4.1
MPOLECCOB (PYHKIIMOHUPOBAHUS
XTC.
4. | MaremaTtu4eckoe MOJICITHPOBAHNE 8 4 2 6 | OIIK-4 | OIIK-4.1
CTaTHUYECKUX PEKUMOB OOBEKTOB
XUMHYECKON TEXHOJIOTHH.
5. | Cunte3 XTC ¢ ucnonp3oBaHHEM 4 — 6 | OIlIK-4 | OIlK-4.1
MPOrPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.
6. | MaTtemaTnueckoe MOJIEIMPOBAHUE 6 4 4 8 | OIIK-4 | OIIK-4.1
JTUHAMHYECKHX PEKUMOB 0OBEKTOB
XUMHYECKON TEXHOJIOTHH.
7. | MonemupoBanmne XTC kak 4 6 4 12 | OIIK-4 | OIlIK-4.1
O0OBEKTOB YIPABIIEHUS C TIOMOIIBIO
MPOTPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.
8. | Orrummsanusa XTC ¢ ToMoIIbIo 8 6 4 12 | OIIK-4 | OIIK-4.1
MPOTPaMMHBIX CPEJCTB
KOMITBFOTEPHOT'O MOJICITUPOBAHUSI.




4.2. 3aHATHA JEeKIUOHHOI0 THIIA.

Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0nemM,
aKaj. 4achl

NunoBanuonHas
dbopma

1.

OCHOBHbIE TTOHSTHUSI CHCTEMHOTO aHAJIN3a U
MOJIETTUPOBAHUS XUMUKO-TEXHOJIOTHUECKUX CHCTEM
(XTC). Onementsl XTC. Ctpoenue u
dbyakuuonupoBanue XTC. Knaccudukanus XTC.
3akoHomepHoctu ¢pynkunonuposanus XTC.
MeTtob1 1 MOJIeNH TeOpUn cUCTeM. MeTo b
dbopmanmzoBanHoro npeacraBieHus X TC.
HNudopmanuonnsiii nogxox k ananuzy XTC.

2

Craiin-
[pe3eHTaLHs

OCHOBBI paOOTHI ¢ TPOTPAMMHBIMHU CPEACTBAMHU
KOMITBIOTEPHOTO MoJienupoBanus. Vcrons3oBanue
MOJIETMPYIOIIEro MPOrpaMMHOro KoMIuiekca Aspen
Tech ms komnproTeproro moaenupoBanus XTC.

Craiin-
[IpEe3eHTaLHS

MatemaTnueckoe MOAECINPOBAHUE CTATHYECKUX
PEXUMOB 00BEKTOB XUMUYECKOM TEXHOJIOTUH.
OcHOBHbIE OHATHS U orpenesieHus. TpeOoBaHus K
MareMaTHueckoi Mmonenu. Kimaccudukarmst
MaTeMaTHUYECKUX MoJeneld. Maremarnueckas MOJeNb
armapara UIeajlbHOro cMeleHns. MareMarnueckas
MOJIEJIb alnapara UAcaJlbHOr0 BBITECHEHHUS.
MaremaTrueckas MOZEIb anmapara HEIOIHOIO
IIPOJIOJIBHOTO MepeMelnBanus. Moaenu
MIEPUOIUYECKUX PEAKTOPOB. MozennpoBaHue
TEIJIOBBIX IIPOLIECCOB.

Craiin-
pe3eHTAIHS

MaremaTrueckoe MOJISITHPOBAHUE THHAMUYIECCKIX
PEKUMOB O0BEKTOB XMMUYECKON TEXHOJIOTHH.
OcHoBHbIE TOHATHS U onipeenenus. O0rmas
XapaKTePUCTUKA TUHAMUYECKUX PEKUMOB.
YrpomieHrne MareMaTHIeCKIX MOJICIICH Ipu
WCCIICTIOBAaHUH TUHAMUKHU cucTeM. OcoOeHHOCTH
UCIIOJTb30BaHUs HH(POPMAITHOHHO-MOICITHPYIOIIUX
MporpaMM JJIs pacueTa TUHAMUYECKUX PEKHMOB
XTC.

Craiin-
Mpe3CHTAIHS

MonenupoBanue XTC kak 00BbEKTOB yIIpaBJIeHUS C
MIOMOUIbIO IPOIPAMMHBIX CPEACTB KOMIIBIOTEPHOTO
MOJeIMpoBaHusa. MoaenmpoBaHue npouecca
pEryJINPOBAaHUSI TEMIIEPATYPHI B XUMUUYECKOM
peakTope. MoaenupoBaHue IpoLecca yIpaBiIeHUs
KaCKaJIOM peaKTOPOB C IPOTUBOTOYHBIM
oxJnaxaeHueM. MonenupoBaHue nporecca
yIpaBiIeHUs! peKTU(PUKAITMIOHHON KOJTOHHOM.
PerynupoBanue ypoBHs )KUIKOCTH B EMKOCTH.

Cnann-
npe3eHTaIUs




Ne

pasena HanmenoBanme TeMbl OOneM, |MHHOBanMoHHas
U KpaTKO€ COJIep>KaHNE 3aHATUS aKaj. 4achl dopma
JUCIUILTAHBI

8. Ontumuzanust XTC ¢ NOMOIIBIO MPOrPAMMHBIX 8 Cnain-
CPEJCTB KOMIIBIOTEPHOI'O MOJIETMPOBAHUS. MPE3CHTALHS
OcHosHble 3a7aun onTuMu3anuu. Knaccudukanus
METOJIOB ONTUMHU3ALNHU. BBIOOp TOMCKOBBIX
nepeMeHHbIX. CHMITJIEKCHBIE METO/IbI ONTUMHU3ALUH.

Anroput™m Merona. [lonsTre 0 rpagueHTHBIX
MeTOJIaX ONTUMH3aUU. MHOTOKpuTepraibHa
SONITUMU3AIHSL.

4.3. 3aHAATUSA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

Ne
pasjena Haumenosanue TeMbl O0neM, |MunoBaumoHHas
U KpaTKoe COJIep KaHue 3aHsATHUS aKaj. 4achl dopma
JUCIUTUTUHBI

1. CrpykrypHblii aHanu3 cucteM. OnpeneneHue 2 rpynIoBas
BBIUMCIIUTENHLHOM MOCIIEI0BATEIbHOCTH JUCKYCCHUS
«pa3oMKHYTbIX» cucteM (BIIPC) — HeoOxo1uMblii
aTan ee pacuera. Anroputmsl onpeaenenus BITPC.

2. OcHoBBI pabOTHI B HUHPOPMAILIMOHHO- 4 rpynmnoBas
MOJIeTTMpYIONINX mporpammax Aspen Plus, Aspen JUCKYCCUs
Dynamics u Aspen Hysys. 3anonHenue
HEOOXOUMBIX (POPM ISl MOJICTTUPOBAHMS, 3a/1aHNE
crienuKanuy MOTOKOB, 3a7jaHue CIeIUDUKAIUN
OJIOKOB, pacyeT U MOTyYeHUE Pe3yIbTaToOB
MOJIETTUPOBAHUSI.

3. OcoOeHHOCTH METO10JIOTUH (hOpMaTTU3aLuU U 2 rpynmnoBas
nepepaboTKU KaueCTBEHHOU MH(pOpMaIIUU B JUCKYCCUs
npuMmeHenuu K cinoxHbIM X TC. Iloctpoenue
dbopManbHBIX MOJENEH.

4. Maremaruueckoe MOAECIMPOBAHUE 4 rpynmnoBas
CTEXHOMETPUUECKOTO peakTopa B Aspen Hysys. JIACKYCCUS
Marematuueckoe MOJEIUPOBAHUE PEAKTOpa
MOJIHOTO CMEIIEHUS], peaKkTopa U1eaabHOro
BEITECHEHUs U peaktopa ['m60ca B Aspen Hysys.

PacueT TeXHOTOTUYECKOW CXEMbI OKHCIICHHS
napakcuiona B Aspen Hysys.

5. [TocTaHoBKa 3a/1aun CUHTE3a KaK 3a7a4u 4 rpynmnoBas
OTNTUMU3AINH TI0 CTPYKTYPHBIM MapaMmeTpaM. Pacuer JUCKYyCCHUS
TEXHOJIOTMYECKOM CXEMBI IIpoLiecca MOTydeHus
tepedTaneBoit KucaoTsl B Aspen Hysys.

6. Pacuer u aHanu3 4yBCTBUTEILHOCTH 4 rpynmnoBas
peKkTH(UKAIMOHHON KOJIOHHBI B Aspen Plus u Aspen JTUCKYCCHUS

Dynamics. PacueT pekTu(HuKaMOHHON KOJIOHHBI B
JTUHAMHUYECKOM pexkume B Aspen HYysYs.




Ne

pasena HanmenoBanne TeMbI OOneM, |MHHOBanuMoHHas
U KPaTKOE COACpKaHUE 3aHATHUS aKaJl. 4achl dopma
JUCIUILTAHBI
7. MonenupoBaHue npoiiecca peryaupoBaHus 6 rpynmnoBas
TEeMIIEpaTypbl B XUMHUYECKOM PEAKTOpE B IIporpamme JIUCKYCCHUS
MathCAD. MozenupoBaHue mporiecca yupaBieHus
PEeKTH(PHUKALMOHHON KOJIOHHOH B IIpOrpamMme
MathCAD. PerymupoBaHie ypOBHS HIKOCTH B
emkoctu B mporpamme MathCAD.
8. OntuMuzanus CTeXMOMETPUUECKOTO peakTopa B 6 rpynmoBas
Aspen Plus u Aspen Hysys. Ontumuzanus peakropa JIUCKYyCCUs
MOJIHOTO CMEIIICHHUSI, pEaKTOpa UI€aIbHOTO
BBITECHEHUS U peakTopa ['m66ca B Aspen Plus u
Aspen Hysys.
4.3.2. JlabopaTopHble 3aHATHS.
Ne
HaumenoBanue TeMsl O6bem,
pasznena [Tpumeuanue
Y KPaTKOE COACPKaHUE 3aHATHUS aKaJl. 4achl
JUCIUTUTUHBI
2. [TocTpoeHre u aHaNM3 CTATUCTUYECKUX MOJIEJEH ¢ 2
MMOMOUIBI0 KOMIIBIOTEPHBIX TEXHOJIOTUN. Pacuer
CJIOKHBIX CUCTEM C MAaT€pUAJIbHBIMU U TETIOBBIMU
PEIUKIIAMH
4, Hcnonp3oBanue nporpamm 1Jisi HUMUTAITMOHHOTO 2
MOJICTTUPOBAHUS, ONTUMHU3ALINHU U PEIICHNs 3314
pacueTa HaAC)KHOCTU TCXHUICCKUX CUCTCM.
6. MoaenvpoBaHre TMHAMUYECKUX U CTATHYECKUX 4
pexumoB 351eMeHTOB X TC Ha OCHOBE MPOTrpaMMHBIX
npoxayktoB FLEXPDE, SCILAB
7. OnrtuManbHOE YIPaBIE€HUS POLECCOM B pEaKTOpax 4
C MENIAJIKOM B CTaTHUECKOM pexume. OnTuManbHOe
yIpaBIeHUS MPOIECCOM PEKTH(PHUKAIIUU B
MIEPEXOTHOM PEKUME
8. OnTuMu3aIys CI0KHBIX CHCTEM C HCTIOJIb30BaHUEM 4
GAMS.
4.4, CamocTosiTe/IbHAsi padoTa 00yUYalOUIUXCS.
No
pasena [Tepeuenb BOIPOCOB IJist O0OneM, ®dopma
CaMOCTOSATENIbHOTO U3y4YEHUS akKaJl. 4achl KOHTPOJIS
JUCIUTIIAHBI
1. Mopenu 1 ux pojib B U3YYCHHH MPOIECCOB 4 YcTHBI onpoc

¢ynkunonuposanus XTC. Metoabl
MaTEMaTHYECKOr0 MOJEIUPOBAHUS.

Ne 1




Ne

— ITepeuenb BOIpPOCOB Jist O06newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JUCLUIUIMHBI

2. OcCHOBBI PabOTHI ¢ MPOrPAMMHBIMU CPEICTBAMU 4 VCTHBII onpoc
KOMITBFOTEPHOTO MOJIETMPOBAHUS. 3HAKOMCTBO C Ne 2
CYIIECTBYIOIMMH NIPOrPaMMHBIMH CPEICTBAMU
KoMIibroTepHOro MozenupoBanus XTC. Ornnuus
IIPOrPaMMHBIX CPEACTB KOMIIbIOTEPHOIO
MOJICIIMPOBAHU IpyT OT Apyra. ba3sl ¢pusuko-

XMMHUYECKHX CBOMCTB BELIECTB MH(POPMALIUOHHO-
MoJienupyromux nporpamm Aspen Plus u Aspen
Hysys.

3. [IpuHIMIIBI AITOPUTMH3ALUH IIPOLIECCOB 6 YcTHbIH onpoc
dyuxunonuposanus XTC. CymHocTb Ne 3
KOMIIBIOTEPHOT'O MO/IETTUPOBAHUS CII0)KHON CUCTEMBI.
bnounas monens. OcobeHHOCTH — (pUKCALH
pe3yJIbTaTOB KOMITBIOTEPHOTO MOJEIUPOBAHUS
XTC.

4, N3ydenue mponecca npsamMoil TuApaTaluy dTUIIEHA 6 VYcTHBIH orpoc
U1 TIOJY4€eHus 3TUI0BOro cnupra. Mzydenue Ne 4
¢dparmenTa XTC okucnenus SO, B SOs.

5. CuHTE3 ONTUMAJIbHBIX CHCTEM TEIJI000MEHA 6 YcTHBIN Ompoc
BapuaHTsl cMHTE3a TEMI000MEHHON TOJICUCTEMBI. Ne 5
PaccmoTtpenue nporecca nosydyeHus: XJI0pucToro
stuia. CUHTE3 ONTUMAJIBHBIX CUCTEM PEKTU(DUKAIIIH.

6. OO1w1ast XxapaKTepUCTHKA TUHAMUYECKHX PEXUMOB. 8 VCTHBII ompoc
VIpoIeHne MaTeMaTHIeCKUX MOJICTIeH TPy Ne 6
uccienoBaHuy JuHamMuku cucteM. Mzyuenne XTC
MOJIy4€HUs] BUHWIXJIOpHIa

7. N3ydenue nmpouecca peryaupoBaHus TEMIIEpaTyphl B 12 VCTHBII ompoc
XUMHMYECKOM peakTope. M3ydenus npomuecca Ne'7
YIIPaBJIEHMS KaCKaJOM PEAKTOPOB C IPOTUBOTOYHBIM
oxJjaxaeHueMm. M3yuenue mporecca ynpaBlieHuUs
PEKTHU(PHUKAIIMOHHON KOJOHHOM.

8. Onrumuzanus XTC ¢ moMonipro NporpaMMHbIX 12 YCTHBIH ompoc

CPENICTB KOMIIBIOTEPHOTO MOICIUPOBaHUs. Buapl
ontuMu3anuu. ONTUMHU3AIUS TETTIO0OMEHHON
noacucTeMbl. ONITUMH3AINS TTPOIIEcCca B KaCKajIe
PEaKkTOpOB.

Ne 8

5. IlepedyeHb Yy4eOHO-METOAUYECKOIr0 oOecmevYeHHsl TJS CAMOCTOSITEJIbHOH PadoThI
o0yyaromuxcs N0 TUCHUILIHHE.

MeToanueckue yKkazaHus JUIsl 00yJaroIiXCsl TI0 OPraHU3aIMKi CaMOCTOSTEIBHOM paboThI 110
JMCIUIUIMHE, BKIIIOYAsi MEPEUCHb TEM CaMOCTOSTEIbHOW paboThl, (OPMBI TEKYIIEro KOHTPOJIS IO
JUCHHUIUIMHE W TPeOOBaHUS K MX BBINOJHCHUIO Pa3MEIICHBI B AJICKTPOHHOW HH(OPMAIMOHHO-
obpasoBatensHol cpeae CIIOI TU(TY) Ha caiite: https://media.technolog.edu.ru.
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6. DoHJ OLIEHOYHBIX CpeaAcCTB 1Jisl IPOBEACHUSN l'lpOMC)KyTO‘IHOﬁ aTreCTanmum.

[TpomexyTouHas aTTecTalus 1Mo IUCUUIUIMHE TPOBOAUTCA B (hopme 3auera.

3aueT nmperycMaTpUBAET BHIOOPOUYHYIO NMPOBEPKY OCBOCHHS IPEITYCMOTPEHHBIX 3JIEMEHTOB
KOMIIETEHIIMU U KOMIUIEKTYETCS] TEOPETUYECKUMH BOIIPOCAMU.

[Ipu cpaye 3aueta CTYAEHT IMOJIy4yaeT JBa BOIpPOCAa U3 IEPEYHsl BOIMPOCOB, BpeMs
MOJAITOTOBKU CTYyJI€HTa K YCTHOMY OTBeTy — A0 30 MUH.

[Tpumep BapuaHTa BOIPOCOB Ha 3a4ETE:

Bapuant Ne 1
1. OcHoBHBIE TOAXO/BI K TPOSKTUPOBAHUIO XUMUKO-TEXHOJIOIHYECKUX CUCTEM.

2. HpOFpaMMHBIC U TCXHHUYCCKUC CpCaACTBa MOJACIHUPOBAHUSA CHUCTCM. OcCHOBHBIE
IMOHATHA A3BIKOB U CUCTEM MOACIINPOBAHUA.

PeBy.TIBTaTBI OCBOCHUA JUCHUIINIMHBI CHUTAOTCA JOCTUTHYTBIMHU, €CJIU U BCEX 3JICMCHTOB
KOMIICTCHOWUN OJOCTUTHYT HOpOFOBHﬁ YPOBCHbL OCBOCHHA KOMIICTCHLIMWHW Ha AOAaHHOM OTalle —
«3adcT».

7. llepevyeHb y4eOHBIX U31aHMI, HEOOXOTUMBIX /IJIS OCBOEHUSI AU CUMILJIMHBI.

a) me4yaTHbIe U3AaAHHSA:
1. CucremHbIli aHanM3 W NpUHATHE pernieHuid. KoMmbloTepHOE MOAENMPOBAHUE U ONTHUMH3ALUS

00beKTOB XuMHUUecKoit Texnonorun B Mathcad u Excel : yue6. mocobue mist By3os / [B. A.
XomoaHoB U Ap.] ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit deneparyn, CaHKT-
[lerepOyprckuii rocy1apcTBEHHBIH TEXHOJOTUYECKUI MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa wmaremaTnueckoro MOJENHMPOBAHUS M ONTHUMU3ALUM XUMHKO-TEXHOJIOTHYECKUX
nporeccoB. - Cankt-IlerepOypr. : [6. u.], 2007. — 433 c.

2. XMMHKO-TEXHOJIOIMYECKHE CUCTEMBI: ONITUMU3AIMS U pecypcocOepexenne : yued. mocodue s
By30B / [H. B. Jlucuupsis u ap.] — Cankr-IletepOypr. : Mennenees, 2013. — 392 c. — ISBN 978-5-
94922-034-4.

3. YucrsakoBa T. b. MaremaTndeckoe MOJCTUPOBAHHE XWMHUKO-TEXHOJIOTHYECKUX OOBEKTOB C
pacrpeieieHHBIMU ITapaMeTpamu : yue0. mocobue st By3oB / T. b Uuctsakosa, A. H. Tlomocus,
JI. B. TonerieBa. — Cankr-IletepOypr. : LIOIT «IIpodeccus», 2010. — 240 ¢. — ISBN 978-5-
91884-015-3.

4. YucrskoBa T. b. IlpuMeHeHune yHUBEpCaJIbHBIX MOJEIUPYIOUIMX HPOTrpaMM Ui CHUHTE3a U
aHaJM3a TEXHOJIOTHYEeCKHX mpoieccos : yuel. mocobue / T. b. Hucrakosa, JI. B. ['onbuesa, A. B.
Ko3noB; MunucrepcTBo obpasoBanus U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii
TOCYJJapCTBEHHBIN TEXHOJIOTMYECKH MHCTUTYT (TeXHHM4eckuil yHusepcuteT), Kadenpa cuctem
aBTOMATHU3HPOBAHHOTO MpPOeKTUpoBaHus U ynpasieHus. — Cankr-IletepOypr : CIIGI'TU (TVY),
2011. - 65 c.

0) 31eKTPOHHBIE y4eOHbIC U3IAHUA:
1. T'ymepoB A. M. Maremaruyeckoe MOJEIMPOBAHUE XUMHUKO-TEXHOJIOTMYECKUX IPOLIECCOB

yueb. mocobue mist By3oB / A. M. 'ymepoB. — 2-e uza., nepepad. — CII6. ; M. ; KpacuHonap :
Jlans, 2021. — 176 <c¢. // Jlawp : onekrpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168613 (mata o6pamienus: 30.04.2020). - Pexum pocryma: 1o
nommucke. - ISBN 978-5-8114-1533-5.
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2. MopenupoBanue U ONTUMHU3ALMS XUMUKO-TEXHOJIOTHYECKUX CHCTEM C MOMOIUIbI0 HHTEPAKTUBHOMN
uHpopMaIoHHO-MoAeMpyrolei nporpamMmbel Aspen PLUS : yue6. nocodue / [B. A. XononHoB u
ap.]; MunucrepctBo obpazoBanus U Hayku Poccuiickoit denepanmu, Cankr-IleTrepOyprekuii
TOCYJapCTBCHHBI TEXHOJOTMYECKUH HMHCTUTYT (TexHuueckuil yHuBepcuter), Kadenpa
cucremHoro aHammza. - Cankrt-IlerepOypr: CIIGITU(TY), 2013. — 214 c. // CIIGI'TH.
Dnekrponnast OmOmmorexka. — URL: https://technolog.bibliotech/ru (mara o6parienus
25.03.2021). Pesxxum moctyna: ajis 3aperucTpUPOBAHHBIX TTOJIB30BATEIICH.

3. Kpacnobopompko JI. A. JIEKOMITO3UIIMOHHBIM pacuyeT XHUMHKO-TEXHOJIOTHMYECKHUX CHUCTEM C
MOMOIIBI0 MH(POPMAIIMOHHO-MOIeupyromel mporpaMMbl Aspen Hysys : yue6. mocobue / 1. A.
Kpacnob6oposnsko, P. FO. Kymumenko, B. A. XonoaHoB; MHUHUCTEPCTBO 00pa3oBaHUs M HAYKU
Poccuiickoit  ®epepanun, Canxr-lIlerepOyprckuii  rocynapcTBEHHBbIH — TEXHOJIOTMYECKUMN
MHCTHUTYT (TeXHWYeckuid yHuBepcuter), Kadenpa cucremHoro ananmmsa u WHGOPMAIMOHHBIX
texHonoruit. - Cankr-Ilerepoypr: CIIOI' TU(TY), 2017. — 33 c. // CII6I'TU. DnekrponHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara obpamenust : 25.03.2021). Pexum
JOCTyMa: JIsl 3apEeTrUCTPUPOBAHHBIX MOJIb30BATENCH.

4. Kpacunobopogpko [JI. A. CucremHblii aHanmu3 OOBEKTOB XHUMHUYECKOH TEXHOJOTUH C
ucnonb3oBanneM ASPEN PLUS u ASPEN HYSYS. (Ha nmpumepe XUMHKO-TEXHOJIOTHYECKOM
CHCTEMBI MONTydeHUsT TepedTaieBol KUCIoThI) : yued. mocobue / . A. Kpacnobopoasko, P. TO.
Kymumenko, B. A. Xononnos; MunucrepctBo oOpasoBanust 1 Hayku Poccuiickoit denepaunu,
Cankr-IleTepOyprckuii  rocygapCTBEHHBIM — TEXHOJOTHYECKUM  MHCTHTYT  (TEXHUYECKUUN
yauBepcutet), Kadenpa cucremHoro anammsza u HHPOPMAIMOHHBIX TEeXHOJOTHH. - CaHKT-
[TerepOypr: CIIOI'TU(TY), 2017. — 123 c. // CIIOI'TU. Dnexktponnas 6ubnumoreka. — URL:
https://technolog.bibliotech/ru  (mata ob6pamenus : 25.03.2021). Pexum gocTyma: s
3apErUCTPUPOBAHHBIX I0JIb30BATEINIECH.

5. Kpacnobopompko JI. A. MojenupoBaHie SKCTPAKTUBHOM pEeKTU(HUKALMK C  [TOMOLIBIO
uHpOpMalMOHHO-Molenupytoield  mporpamMmbl - Aspen  Hysys @ yue6. mocobme / JI. A.
Kpacno6oponpko, P. FO. Kynumenko, B. A. XonogHoB; MunuctepctBo 00pa3oBaHus U HAYKU
Poccuiickoit  ®epepanun, Canxr-lIlerepOyprckuii  rocynapcTBEHHBIH — TE€XHOJIOTMUYECKUN
MHCTUTYT (TeXHUuYeckuil yHuBepcuteT), Kadenpa cucreMHoro anammsza U MHQOPMAIMOHHBIX
texHonoruit. - Cankr-Ilerepoypr: CIIGITU(TY), 2018. — 62 c. // CII6I' TU. DnexkrpoHHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara oOpamenus : 25.03.2021). Pexxum
JOCTyMa: JUIsl 3apErUCTPUPOBAHHBIX 10JIB30BATENEH.

8. IlepedeHnb 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, HEOOXOAMMBIX /151 0CBOCHHUA
JUCHMILINHBI.

Yuebnsiii mnan, PIT/] u yae6HO-MeTonnueckue maTepuaisl: hitp://media.technolog.edu.ru.
DeKTPOHHO-OMOINOTEUHBIC CHCTEMBI:

«DNeKTPOHHBIN YnuTaIbHbIHN 3a1 — bubnmmoTexy: https://technolog.bibliotech.ru/;

«JTanwy: https://e.lanbook.com/books/.

Jns pacmimpeHus 3HaHUW MO JUCHUIUIMHE PEKOMEHAYETCS HCMOJb30BaTh HHTEpHET-
pecypchl: MPOBOAMTH IOMCK B CHCTeMax, Takux Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru u  HCIONb30BaTh MaTepuanbl CaWTOB, PEKOMEHIOBAHHBIX
npenoaaBaTeyicM Ha JICKIIMOHHBIX 3aHATUAX.

9. MeToauyeckue yKa3aHHUs I 00YyYAIOLIUXCS 110 OCBOCHUIO TUCHUILIMHBI.

Bce Buapl 3ausatuii mo mucuuimiiHe «CHUCTEMHBIM aHAIN3 XUMHUYECKUX TEXHOJOTHI»
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MPOBOAATCS B cOOTBeTCTBUU ¢ TpeboBanusmu cienyrommx CTIT (CTO):

CTO CII6I'TH 020-2011. KC VK/IB. Bunbr y4ueOnsix 3ansatuid. JlabopatopHbie 3aHATHSI.
OO6mue TpeboBaHMsI K OPraHU3aluy U TPOBEACHHUIO.

CTII CII6I'TH 040-02 KC YKIB. Buasl yueonsix 3ansatuil. Jleknus. Oomue TpeboBanus;

CTO CII6I'TU 018-2014 KC YK/IB. Buab! yueOHbIX 3ausaTHL. CeMUHApPBI M PAKTHYECKUE
3anstus. O61mue TpeGoBaHus K OPraHU3aluy U IPOBEACHUIO;

CTII CIIGI'THU 048-2009 KC VKJIB. Buabl yueOHbIx 3aHsTHA. CaMOCTOsATENbHAS
wiaHupyemas padota crynentoB. OOuiie TpeboBaHus K OpraHU3alii U IPOBEICHUIO.

[TnanupoBaHurie BpeMeHH, HEOOXOIMMOTO Ha U3YYCHUE JTaHHOU TUCIUILIMHBI, JTYYIlle BCETO
OCYILIECTBIISITH HA BECh CEMECTD, MpeycMaTpuBas MpH 3TOM PETyJISIpHOE MOBTOPEHUE TIPOHICHHOTO
Marepuarna.

OCHOBHBIMU YCTIOBHSIMH TPaBUIBHOM OpraHu3aluy y4yeOHOro mporecca s CTYIACHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpraHu3aliuu y4eOHoil paboThl;

Cephe3HOE OTHOIICHHUE K N3YUYEHHUIO MaTepUaa;

MOCTOSTHHBIA CAMOKOHTPOJIb.

Ha 3aHATHS CTYIEHT TOJDKEH MPUXOIUTh, UMEsI 3HAHUS 110 Y)KE H3yYCHHOMY MaTepUalry.

10. IMepeyenb MHGOPMANMOHHBIX TEXHOJIOIHil, MCIOJIb3yeMbIX NMPH OCYIIECTBJIEHUH
00pa30BaTeJILHOIO NMpoIecca Mo TUCIHUTIHHE.

10.1. UudopManmoHHBbIE TEXHOJTOTHH.

B yuebHOM mpouecce 1O JaHHOM JUCHMIUIMHE IPEIyCMOTPEHO HCIIOJIb30BaHUE
MH(POPMAIIMOHHBIX TEXHOJIOTHIA:

YTEHHUE JICKIUH ¢ UCII0JIb30BaHUEM CIIaiiI-ITpe3eHTaluil;

B3aMMOJIeicTBHE ¢ OOydYalolMMHUCS TIOCPEACTBOM  3JIEKTPOHHOM HH(POPMAIMOHHO-
00pa3oBaTeNbHON Cpeibl.

10.2. IIporpammHoe obecneyenue.

Oduchsrit maker Microsoft Office;

yHUBEpCcalbHbIH MateMaTrdeckuii maker MathCAD;

MOJICTIMPYIOIIUI mporpaMMHbIil kKoMiuteke AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).

10.3. ba3bl JaHHBIX 1 HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMBI.
CnpaBouHo-nionckoBas cuctema «Koncynprant-Ilmocy.

11. MarepuajbHO-TeXHMYeCKOe o0ecleyeHHe OCBOEGHHMSl AUCHMILVIMHBI B  XoJe
peanu3anuu o0pa3oBaTeJbHOH NPOrPaMMBI.

Jli1g BeieHUsI JIEKIIMOHHBIX 3aHSATUI HCIONB3YEeTCs ayAUTOpHUsl, 000pyI0BaHHAs IPOEKTOPOM,
HKpaHoM, HOyTOykoM, Ha 100 mocagoYHbIX MECT.

Jlyig BeieHUsI TPaKTHUECKUX 3aHITHH MCIOJIb3yeTCsl KOMIBIOTEPHBIN Kilacc, 000pYA0BaHHBII
NEPCOHATBHBIMH KOMIIBIOTEpaMH, 00bETUHEHHBIMU B CETb.

12. Oco0eHHOCTH OCBOEHMHS AUCHUIIVIMHBI MHBAJIUAAMHU U JTUIHAMHU C OrPaHUYICHHBIMH
BO3MOKHOCTSIMH 3/10POBbAI.

JUis  MHBAIMAOB W JIMI C OrPAaHUMYCHHBIMM BO3MOYKHOCTSAMH Yy4eOHBIE TIpOIEeCcC
ocywecTBisiercs B cooTBeTcTBUM ¢ IlonmoxeHuem o0 opraHmsanuu ydeOHOro mporecca Ais
o0y4eHHs HWHBAIWIOB W JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPKJICHHBIM pekTopom 28.08.2014.
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[Ipunoxenue Ne 1
K paboyeil mporpamme JUCIHUITIHHEL

DoH/1 OLIECHOYHBIX CPEACTB
JJIs1 TPOBeeHHsI IPOMEKYTOUYHOM aTTeCTAlMH 10
JMCIHUILINHE
«CHCTEeMHBIH aHAJIN3 XUMHYECKHX TEXHOJOTHii»

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (hOPMHUPOBAHUSI.

Hrzexc Copepxanue Ortan GopmupoBaHus
KOMIIETCHIHH AeP pMHP
OIIK-4 Criocoben obecrieurnBaTh MPOBEIACHUE TEXHOJIOTUYECKOTO |  IPOMEKYTOUHBIN

mponecca, HCIOJIb30BaTb TCXHHUYCCKHUC CpPCACTBa JIA
KOHTpPOJIA IMMapaMCTPOB TCXHOJOIMYCCKOro Iiponecca,
CBOMCTB ChIpbs H TrOTOBOM NpoaAYKIHHU, OCYHICCTBIIATH
HN3MCHCHHUC ITApaMETPOB TCXHOJOIMYCCKOr'o rmponecca mnpu
W3MEHEHHUY CBOMCTB ChIpbA
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2. [Toxa3zaTean u KPUTEPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, mIKaJIa Oon¢cHuBaHusA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
WHUKATOpa Kpurepuii (omucaHue BBIPAXXEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
JOCTHKEHUS (1ecKpHITTOpHI) OLICHUBAHHS | «YJOBJIETBOPUTEIILHO» «XOpOILIO» «OTJIMYHOY
KOMITETEHIIMH (TIOpOTOBBIIA) (cpenHuii) (BBICOKHIA)
OIlK-4.1 Ilepeunciisier OCHOBHBIE [IpaBunbpHbIE [Iepeuncisier [Tepeuuncnsger ocHoBHble | [lepeuncnser
[Ipumenenue STarbl MOJICTUPOBAHUS OTBETHI Ha | OCHOBHBIE ATAllbl STanbl MOJICITUPOBAHHS OCHOBHBIE JTaIlbl
MAaTEMATHICCKIX XUMHUKO-TEXHOJOTHIECKIX Bonpockl Ne 1 - | MmozenupoBaHus XUMHKO- MOJIETTUPOBAHUS
METOJIOB u | mpoueccos u cucrem (3H-1). S K 3a4eTy XUMHKO- TEXHOJIOTUIECCKHIX XUMHKO-
HPOrPAMMHBIX TEXHOJOTHYECKHUX MIPOLIECCOB U CUCTEM 0€3 | TeXHOJIOTHMUYECKUX
CpencTs MPOIIECCOB U CUCTEM C | OIIMOOK, HO ITyTaeTCSI B | MPOIECCOB U CUCTEM.
OLIMOKaMHU. MOCIIe0BATEIHHOCTH, MoskeT NpUMEeHUTh 3TU
MOJCIIUPOBAHUS IS
KJIAaCCHU(UKALINH. 3HAHUS JUTS PEIICHUS
oTpeeneHUs
WHXEHEPHBIX 33]1a4.
ONTUMAJIBHBIX
Ilepeuucisier npueMsl, [TpaBunbHbIC Nwmeer npencrasnenue | PacckaswiBaer mpuemsl, | CriocoOeH
rapameTpoB
pametp METO/IbI, CIOCOOBI OTBETHI Ha | 0 MpUeMax, MeTojax, METO/IbI, CIOCOOBI CaMOCTOSITETTLHO
TEXHOJIOTHYECKOTO No 6
dbopmanu3auu XuMUKO- BOIIPOCBI Ne 6 - | cmocobax dhopmaM3auu XUMUKO- | (hOpMaTM30BBIBAThH
mporecca npu 12 K 3a4er
. TEXHOJOTHYECKUX O0BEKTOB, y dbopmanmuzanuu TEXHOJIOTHYECKHUX OOBEKTHI U MIPOIECCHI
W3MCHCHUU  CBOWCTB . .
MPOLIECCOB, SBICHUN U XUMHKO- 00BEKTOB, MPOIIECCOB XUMUYECKON
CBIPBSI
p peanu3anuu ux B TEXHOJOTHICCKHIX MIPY IMHATAITMOHHOM TEXHOJIOTUH H
MPOTPaMMHBIX CPEICTBaX 00BEKTOB, MPOIIECCOB B | MOJICTUPOBAHUY C pealn30BhIBATh UX B
mozenupoBanus (3H-2). IPOrPaMMHBIX MTOMOIIHIO HABOISAIIUX MIPOTPaMMHBIX
CpelcTBax. BOITPOCOB. cpencTBax
[Tepeuncnser MoieIpoBaHus. Jlerko
MPOLIEAYPHI, OpUEHTHPYETCS B
QITOPUTMBI TePMUHAX.
MMUTAIIOHHOTO
MOJIETTUPOBAHUS C
omuOKamHu.
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Kon n HaumeHoBanue
WHJIUKaTopa
JIOCTHKECHUSA

KOMIIETECHIINU

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
Kpurepuit (omucaHue BBIPAXXEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
OIICHUBAHUS | «YIOBJIETBOPHUTEIBHO» «XOpOUIO» «OTJIIMYHOY
(meckpunTOpHI) . . .
(TIOpOTOBBIIA) (cpenumii) (BBICOKHIA)
O0BbsiCHsSIET UCTIOJIB30BAHKE [IpaBuibHBIE C ommbkamMu dopmynupyer Crniocoben
COBPEMEHHBIX IPOrpaMMHbIE | OTBEThI Ha | (hopmynHpyeT MaTeMaTH4eCKoe CaMOCTOATEJILHO
KOMIUIEKCHI I Borpockl Ne 13 | marematuueckoe OIMHMCAaHUE XUMHUKO- COCTaBJIATH
MaTeMaTH4eCKOTo - 27 KX3a4€Ty | oncanme XMMHUKO- TEXHOJOTUYECKHUX MaTeMaTH4eCcKoe
MOJIEJTUPOBAHUS U TEXHOJOTHYECKHUX 00BEKTOB, OCHOBHbIE OTHMCaHUE XUMHKO-
ONTUMHU3AINN XUMHUKO- 00BEKTOB, OCHOBHBIE MOHSTUS SI3BIKOB, TEXHOJIOTHYECKUX

TEXHOJIOTHYECKUX 00BEKTOB M
cuctem (Y-1).

IToxa3bIBaeT HaBBIKU PAOOTHI
C COBpEMEHHBIMU
UH(POPMALIMOHHBIMU
TEXHOJIOTUSIMH U
IPOTPaMMHBIMHU TIPOTYKTaMHU
JUIS. MaTeMaTHYECKOTO,
KOMIIBIOTEPHOTO,
MH(}OPMaLMOHHOTO
MOJICIUPOBAHUS XUMHKO-
TEXHOJIOTHYECKHX IPOLIECCOB
u cuctem (H-1).

IIOHATHA A3BIKOB,

CUCTCEM MOACIIMPOBAHUA

00BEKTOB U CHUCTEM.

IMpOLeCCOB U CUCTEM.

MIPOLIECCOB U CUCTEM C
HeOOJIBIIIMMHU OIITHOKAMU

CHCTEM C HEOOIBIIUMHU
MOJICTTUPOBAHHS. MOJICKa3KaMHU

IperoaaBaTens.
Cnabo opuentupyercst | Beimonnser anroputm Beimonusier anroputm
B aJITOPUTME padOThI paboThI paboThI
UH(POPMALIMOHHO- MH(pOPMAIMOHHO- MH(pOPMaIMOHHO-
MOJIETUPYIOIINX MOJICJIUPYIOLINX MO/JICJIUPYIOLINX
MpOrpaMM I XUMUKO- | TIPOTPaMM Il XUMUKO- | porpamm 0e3 ommooxK,
TEXHOJIOTUYECKUX TEXHOJIOTHYECKUX CIOCO0eH

CaMOCTOATCIIbHO
MOACIINPOBATE XUMHKO-
TCEXHOJIOTHYCCKHE
MMpoOHEeCChbl U CUCTCMBI.

IIxama OLICHUBAaHWA Ha 3a4C€TC — «3adcT», «HE3AUCTH. HpI/I 9TOM <«3avd€T» COOTHOCUTCA C IOPOTOBBIM YPOBHEM

KOMIICTCHIINU.
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3. TunoBble KOHTPOJIbHbIC 32JAHHUSA JJIs1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu

a) Bompochl 1J151 OlleHKH 3HAHWI, YMEeHUH U HABBIKOB, C(POPMHUPOBAHHBIX y CTY/JAEHTA
no komnerenuuu OIIK-4:

. O61mue Bonpocsl MOJIEIUPOBAHUS.
. IIpeamer Teopun MOJEINPOBAHMUSL.
. Ponb 1 MecTO MOzIEIMpPOBaHUS B UCCIEA0BAHUN XUMHUKO-TEXHOJIOTMYECKUX CUCTEM.
. Kimaccudukanus moneneii.
. MaremaTnueckue cxembl MOJIEIMPOBAHUS XUMUKO-TEXHOJIOTUYECKUX CUCTEM.
. OcHOBHBIE IOJIXO/Ib] K IPOEKTUPOBAHUIO XUMHUKO-TEXHOJIIOTMUECKUX CUCTEM.
. HenpepbIBHO 1eTepMUHUPOBAaHHBIE XUMHKO-TEXHOJIOIMUECKUX CHUCTEM.
. UMuTanmoHHoe MOJEINPOBAHUE XUMHUKO-TEXHOJIOTMYECKUX CUCTEM.
. [Ipouierypa UMUTALlOHHOT'O MOJIETUPOBAHUSL.
10. ®opmanu3zanus npoueccoB GyHKIHOHUPOBAHUS HH(YOPMAITMOHHBIX CUCTEM.
11. UmuTanus GyHKIMOHUPOBAHUS CHCTEMBI.
12. O600111eHHbIE ATTOPUTMBI UMUTALMIOHHOI'O MOJICTUPOBAHMSL.
13. AAropuT™M MOJIEIMPOBAHUS 11O MPUHIMITY OCOOBIX COCTOSTHHM.
14. MogaenupoBaHue Cilly4aiiHbIX BO3JICHCTBUI.
15. OcoGeHHOCTH MOJEIUPOBAHUS CITYyYAHBIX COOBITHI.
16. Briuuciienne HenpepbIBHBIX CyYalHbIX BEIUYHH.
17. MonenupoBaHue HOPMAJILHO PACIIPEACICHHON CITy4YailHON BETUYMHBI.
18. MonennpoBaHUe CUCTEM C UCIIOJIb30BaHUEM TUIIOBBIX MaTEMATHYECKUX
CXEM.
19. brouHsle HepapxuyecKre MOJIENIN IPOLECcCOB (PYHKIIMOHUPOBAHUS CUCTEM.
20. IIporpaMmmHBIE M TEXHUYECKUE CPEACTBA MOAEIUPOBAaHUA cUCTEM. OCHOBHBIE IOHSTHS
SI3BIKOB U CUCTEM MOJIEIIMPOBAHHUS.
21. Cratuctuueckass o00paboTKa pe3yJbTaToB B IPOLECCE MOJCIUPOBAHUS
nH(pOpMaLIMOHHBIX cucTeM Ha DBM.
22. Ilpumenenue quddepeHranbHbIX YpaBHEHUH 7151 ONMCAaHUS MPOLIECCOB:
AHAJINTUYECKOE U YUCIIEHHOE PELICHHUE.
23. Onucanue OCHOBHBIX OJIOKOB U CO3TAHHUE ITOICUCTEM.
24. MareMaTn4ecKoe ONMCAHUE PEAKIIUN B pEaKTOpe CMEIIeHUs. Penenue
¢ depeHINaTbHBIX YPaBHEHUI.
25. MozaenupoBaHu€e TEXHUYECKUX CUCTEM, XUMUYECKUX PEaKTOPOB.
26. MoaennpoBaHHe peakTopa ¢ HEMOABUKHBIM CJIOEM KaTalu3aTopa C UCII0JIb30BAHUEM
OJIHOTIapaMeTPUUYECKON MOJIeIH.
27. OcoOeHHOCTH JBYXIapaMeTPHUECKON MOJIEIH.

O 01N DN~ WK —

HpI/I caa4ye 3a4e€Ta CTYACHT IMOJYYacT ABAa BOIPOCAa U3 MEPCUHA, IPUBCACHHOT'O BBIIIC.
BpCMH MMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI — 1O 30 muH.

4. MeTtoanyecKue MAaTepuHabl JJsl ONpeldeleHUs] NMPOLEAYP OLEHUBAHUS 3HAHMIA,
YMEHHUIl U HABBIKOB, XaPAKTEPU3YIOLIUX 3TAaNbl GOPMHUPOBAHUS KOMIIETEHIUIA.

[TpomesxyTouHas aTTecTanus no JUCHUIUIMHE MPOBOAUTCS B COOTBETCTBUU C TPEOOBAHUAMU
CTO CIIGITU(TY) 016-2015 KC VYK/IB. Ilopsimok opraHuM3aliil W TIPOBEICHHS 3a4€TOB U
JK3aMEHOB.

17



