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1. Hepeqenb IIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHI/Iﬂ mo JUCHUIVIMHE, COOTHECCHHBLIX C IVIAHUPYEMBIMHM pe3yJibTaTaMU OCBOCHHUSN

00pa3oBaTeJIbLHOM NPOrPAMMBI.

B pesynbrare ocBoeHuUs1 00pazoBaTeIbHON MPOrpaMMBbl OakanaBpraTa 00yJaromuiics JOHKEH OBIAAETh CICAYIOIUMU pe3yIbTaTaMi 00ydeHUs

10 JUCIUILINHE:

Ko 1 naumenoBanue
KOMIIETEHIIUHA

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIKCHUSA KOMIICTCHIIUHN

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(meckpumTopbI)

OIIK-4

CnocobeH oOecrieynBaTh MPOBEACHUE
TEXHOJIOTHYECKOTO mporiecca,
UCIIOJIb30BaTh TEXHHYECKHUE CPEICTBA

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

OCYIIECTBIISATH H3MEHEHUE ITapaMeTPOB
TEXHOJIOTHYECKOTO  Ipolecca  IpH
WU3MEHEHHH CBOMCTB CBIPbS

OIIK-4.1

[IpuMeHeHHE MaTEMATUYECKUX METONOB U
IIPOTPAMMHBIX CPEACTB MOJICIMPOBAHUS U1
ONpEACNICHUsI  ONTUMAIBHBIX  IapaMeTpPOB
TEXHOJIOTUYECKOIr0 IpoLecca IPpU U3MEHEHUU
CBONCTB CBIPbs

3HaTh!

- OCHOBHBIE JTarbl MOJIETTUPOBAHUS
TEXHOJOTUYECKHUX TporeccoB u cucteM (3H-1);
- IpUEMBl, METOJbl, CIOCOObI (hopManU3aLUUd XUMHKO-
TEXHOJOTMYECKUX OOBEKTOB, IPOLIECCOB, SIBICHUH U
peaiu3allii UX B MPOTPaAaMMHBIX CPEICTBAaX MOJEIUPOBAHUS
(3H-2).

Ymersn:

- UCNOJIb30BaTh COBPEMEHHBIE POrPaMMHbBIE KOMITJIEKCHI JIJIs
MaTeMaTHYeCKOro MOJEIMPOBAHUSA U ONTUMHU3ALUN XUMHKO-
TEXHOJIOTMYECKUX TpoleccoB U cucteM (Y-1).

Baapers:

- HaBBIKAMHM pPabOThl C COBPEMEHHBIMH HMH(OPMAIIMOHHBIMHU
TEXHOJOTHSIMM M TIPOTPAaMMHBIMH  MPOAYKTaMH  JAJIs
MaTeMaTHYeCKOro,  KOMIBIOTEPHOro, HH(OPMALMOHHOIO
MOJIETIMPOBAaHUS  XMMHMKO-TEXHOJIOTMYECKUX IPOLECCOB U
cuctem (H-1).

XUMUKO-




2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl.

JlcuuIuinHa OTHOCHTCS K TUCHMITIHHAM o0s3areapHoi yact (51.0.23), u uzyyaercs Ha 4
Kypce B 8 cemecTpe.

B MeroamueckoM IUTaHE JUCHUIUIMHA ONMUPAETCAs HA  DJEMCHTBI  KOMITCTCHIIHH,
chOpMUPOBAHHBIE TMPU HU3YYCHUU IUCHHUIUIMH «BBenaeHwe B HMHPOPMAIIMOHHBIE TEXHOJOTHUN,
«Martematukay, «I[Ipomecchl U ammapaTbl XHMHYECKOW TEXHOJOTHH». [lodydeHHBIE B Ipolecce
I/I3YIICHI/I$I JOUCHUITIINHBI ((CI/ICTCMHBIﬁ AHAJIN3 XHUMHWUYCCKHUX TeXHOHOFHﬁ» 3HaHUA, yMeHI/IH nu
HABBIKH MOTYT OBITh HCIOJb30BAaHbI IPH BBIMTOJHEHUH HAYYHO-UCCIICIOBATEILCKON paboThI,

MPOXOXKICHAH  TPEJIMIZIOMHON  TMPAKTHUKW, a TaKKe TPH  BBINOJIHCHUUM  BBITYCKHOM
KBaTM(UKAITMOHHON PabOTHI.

3. O0beM JHCHUILINHEBI.

Bup yueOHOi#1 pabOTBI Beero,

yi p 3E/akan. gacos

O0mas TpyA0eMKOCTb 1M CHUILTTHHBI 4/144

(3a4eTHBIX €AMHULY aKaJIEMHUUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojgaBartejieM: 96
3aHATHUSA JIEKIIMOHHOT'O THIIA 36
3aHSTHSI CEMUHAPCKOTO THUIIA, B T.4. 48

CEMUHAPBI, MPAKTHYCCKUE 3aHATHS 36
nmabopaTtopHbie pabOThI 18

KypcoBoe npoektupoBanue (KP umu KIT) —
KCP 6

Jpyrue BUJIbl KOHTAKTHOM paboThI —

CamocrosiTesbHas padora 48
®opma Tekyuero koutpoJs (Kp, pedpepar, PI'P, acce) YcTHBIE ONTPOCHI
®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) 3aver




4. Coepsxkanue QM CHUILTHHBI.

4.1. Pa3zgeapl AUCHUIINHBI U BUABI 3aHATHMA.
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1. | OcHOBHBIE HOHSITHS 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
CpelICTBaMH KOMITBIOTEPHOTO
MOJICTTUPOBAHUSI.
3. | ®opmanm3anus U aaropUTMH3aLUS 2 - 4 OIIK-4 | OIIK-4.1
MIPOLIECCOB (PYHKIIMOHUPOBAHUS
XTC.
4. | MaremaTtuueckoe MOAEIUPOBAHNE 8 4 2 4 | OIIK-4 | OIIK-4.1
CTaTUYECKUX PEKUMOB OOBEKTOB
XUMHUYECKON TEXHOJIOTHH.
5. | Cunre3 XTC ¢ ucnons3oBaHueM 4 - 4 OIIK-4 | OIIK-4.1
MPOrPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.
6. | Marematuyeckoe MOJETUPOBAHLE 8 8 4 6 OIIK-4 | OIIK-4.1
JTUHAMHYECKHX PEKUMOB OOBEKTOB
XUMHAYECKOH TEXHOIOTHH.
7. | MonemupoBanmne XTC kak 6 6 4 10 | OIIK-4 | OIIK-4.1
O00BEKTOB YIPABIIEHUS C TIOMOIIBIO
MIPOrPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJETUPOBAHUSI.
8. | Omrrummsanusa XTC ¢ mOMOIIBIO 8 6 6 12 | OIIK-4 | OIIK-4.1
MPOTPaMMHBIX CPEJCTB
KOMITBFOTEPHOT'O MOJICITUPOBAHUSI.




4.2. 3aHATHA JEeKIUOHHOI0 THIIA.

Ne
paszerna
JIUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHSATUS

O0nemM,
aKaj. 4achl

NunoBanuonHas
dbopma

1.

OCHOBHBIE TIOHATHS CUCTEMHOT'O aHAIU3a U
MOJIETTUPOBAHUS XUMUKO-TEXHOJIOTHUECKUX CHCTEM
(XTC). Onementsl XTC. Ctpoenue u
dbyakuuonupoBanue XTC. Knaccudukanus XTC.
3akoHomepHoctu ¢pynkunonuposanus XTC.
MeTob1 1 MOJIEH TEOpUN CUCTEM. MeTOo bl
dbopmanmzoBanHoro npeacraBieHus X TC.
Nudopmanmonnsiii moaxon k anamuszy XTC.

2

Craiin-
[pe3eHTaLHs

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

Craiin-
[Ipe3eHTaLHS

MatemaTnueckoe MOAECINPOBAHUE CTATHYECKUX
PEXUMOB 00BEKTOB XUMUYECKOM TEXHOJIOTUH.
OcHOBHbIE OHATHS U orpeneseHus. TpeOoBaHus K
MareMaTHueckoi Mmonenu. Kimaccudukarmst
MaTeMaTHUYECKUX MoJeneld. Maremarnueckas MOJeNb
armapara UeajlbHOro cMeleHus. MareMmarnueckas
MOJI€JIb allapaTa HACaJIbHOIO BBITECHEHUS.
MaremaTtrueckas MOZEIb alapara HEIOIHOIO
IIPOJOJIBHOTO NepeMelnBanus. Moaenu
IIEPUOIUYECKUX PEAKTOPOB. MozennpoBaHue
TEIUIOBBIX ITPOLIECCOB.

Craiin-
MIpe3CHTAIHS

MaremaTrueckoe MOJISITHPOBAHUE THHAMUYIECCKIX
PEKUMOB O0BEKTOB XUMUYECKON TEXHOJIOTHH.
OcHoBHbIE TOHATHS U onipeenenus. O0rmas
XapaKTePUCTUKA TUHAMUYECKUX PEKUMOB.
YrpomieHrne MareMaTHIeCKIX MOJICIICH Ipu
UCCIICTOBAaHUM TUHAMHUKHU cucTeM. OcoOeHHOCTH
UCTIOJTb30BaHUsT HH(POPMAITMOHHO-MOICITUPYIOIIUX
porpaMM JJis pacueTa TMHAMUYECKUX PEKUMOB
XTC.

Craiin-
Mpe3CHTAIHS

MonennpoBanue XTC kak 00bEKTOB yIpaBiIeHUS C
MIOMOUIBIO IPOIPAMMHBIX CPEACTB KOMIIBIOTEPHOTO
MoJenupoBanus. MojenupoBaHue nporecca
PETYJINPOBAHUS TEMIIEPATYPHI B XUMUYECKOM
peaktope. MozenupoBaHue npouecca yrnpaBieHUs
KaCKaJIOM peaKTOPOB C IPOTUBOTOYHBIM
oxyaxaeHueM. MojenupoBaHue nporecca
yIpaBJIeHUs] peKTU(PUKAITMIOHHON KOJTOHHOM.
PerynupoBanue ypoBHS )KUJKOCTH B EMKOCTH.

Craiin-
Mpe3CHTAIHS




Ne

pasena HanmenoBanme TeMbI OOnemM, |MHHOBanuMoHHas
U KpaTKO€ COJIep)KaHNE 3aHATUS aKaj. yachl dopma
JUCIUILTAHBI

8. Ontumuzanust XTC ¢ NOMOIIBIO MPOrPAMMHBIX 8 Cnain-
CPEJCTB KOMIIBIOTEPHOI'O MOJIETMPOBAHUS. IIpe3eHTaLNS
OcHosHble 3a7aun onTuMu3anuu. Knaccudukanus
METO/I0B ONTUMH3AINU. BEIOOP MOMCKOBBIX
nepeMeHHbIX. CHMITJIEKCHBIE METO/IbI ONTUMHU3ALUH.

Anroputm Metoja. [loHsATHE O IpaJUEHTHBIX
MeTOJIaX ONTUMH3aUU. MHOTOKpuTepraibHa
SAONTUMU3ALUS.

4.3. 3aHATUSA CEMHUHAPCKOI0 THIIA.

4.3.1. CeMuHAapbl, IPAKTHYECKUE 3aHATHSI.

Ne
pasjena Haumenosanue TeMbl O0neM, |HunoBaumoHHas
U KpaTKoe CoJIepKaHue 3aHATHUS aKaj. 4achl dopma
JUCLIUILINHBI

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

2. OcHOBBI pabOTHI B HHPOPMAIIMOHHO- 4 rpynmnoBast
Moieupyromux nporpammax Aspen Plus, Aspen JUCKYCCHUS
Dynamics u Aspen Hysys. 3anonnenue
HEOOXOUMBIX (POPM ISl MOJICTTUPOBAHMS, 3a/1aHNE
cnenn(UKanuy MOTOKOB, 3aJaHKe crenn(pruKanuu
0JIOKOB, pacyeT U MOJyYeHUE Pe3ynbTaToB
MOJIETTUPOBAHUSI.

3. OcoOeHHOCTH METO10JIOTHH (hOpMaTU3aLUH U 2 rpynmnoBas
nepepadoTKH KaueCTBEHHON MH(opMaIiy B JTUCKYCCHS
npuMmeHenuu K cinoxHbIM X TC. Iloctpoenue
(bopMabHBIX MOJIENEH.

4. MaremaTtnueckoe MOAECINPOBAHNE 4 IpynmnoBas
CTEXHOMETpUYEeCcKOro peakropa B Aspen Hysys. JUCKYyCCHUS
MaremaTnueckoe MOAEINPOBAHUE PEAKTOPA
MOJIHOTO CMEILIEHUS, peaKTOpa UACaIbHOTO
BbITeCHEHHUs U peakTopa ['m66ca B Aspen Hysys.

Pacuer TexHONMOTNYECKON CXEMBI OKHCIIEHUS
napaxcuiiona B Aspen Hysys.

5. [TocraHoBKa 3a/1a4M CHHTE3a KaK 3a7a4n 4 IpynmnoBas
ONTUMM3AIIMHU 110 CTPYKTYPHBIM IIapameTpam. Pacuet JUCKYyCCHUS
TEXHOJIOTHYECKON CXEMBI MPOIiecca MOTyUEHUs
tepedTaneBoit KucioTsl B Aspen Hysys.

6. Pacuer 1 aHanu3 4yBCTBUTEIBHOCTH 8 IpynmnoBas
pekTu(uKanoHHON KoIoHHBI B Aspen Plus u Aspen JTUCKYCCHUs

Dynamics. PacueT pekTu(HUKalMOHHON KOJOHHBI B
JTUHAMHUYECKOM pexxnme B Aspen HYysYs.




Ne

pasena HammenoBanne TeMBI OOnemMm, |MuHOBanuMoHHas
U KPaTKOE COACpKaHUE 3aHATHUS aKaJl. 4achbl dbopma
JTUCIUILTAHBI
7. MonenupoBaHue npoiiecca peryaupoBaHus 6 rpynmnoBas
TEeMIIEpaTypbl B XUMHUYECKOM PEAKTOpE B IIporpamme JIUCKYCCHUS
MathCAD. MoaenupoBaHue mporecca ypaBieHus
PEeKTH(PHUKALMOHHON KOJIOHHOH B IIpOrpamMme
MathCAD. PerymupoBaHie ypOBHS HIKOCTH B
emkoctu B mporpamme MathCAD.
8. OntuMuzanus CTeXMOMETPUUECKOTO peakTopa B 6 rpynmnoBas
Aspen Plus u Aspen Hysys. Ontummusanus peaktopa JIUCKYyCCUs
MOJIHOTO CMEILICHHUSI, pEaKTOpa UI€aIbHOTO
BBITECHEHUS U peakTopa ['m66ca B Aspen Plus u
Aspen Hysys.
4.3.2. JlabopaTopHble 3aHATHS.
Ne
HaumenoBanue TeMsl O6bem,
pasznena [Tpumeuanue
U KPaTKOE COACPIKAHUE 3aHATHUS aKaJl. 4achl
JUCIUTUTUHBI
2. [TocTpoeHre u aHaNM3 CTATUCTUYECKUX MOJIEJEH ¢ 2
MMOMOIIBIO KOMIIBIOTEPHBIX TEXHOJNOTUN. Pacuer
CJIOHBIX CHCTEM C MaT€PUAIbHBIMU U TEIJIOBBIMU
pEIUKIIAMU
4, Hcnonbp3oBanue nporpamm 1Jisi UMUTAIMOHHOTO 2
MOJICJTUPOBAHUS, ONTUMHU3ALIUHU U PEIICHUS 33149
pacue€Ta HaAC)KHOCTU TEXHUYECKUX CUCTEM.
6. MoaenvpoBaHre TMHAMUYECKUX U CTATHYECKUX 4
pexumoB 351eMeHTOB X TC Ha OCHOBE MPOrpaMMHBIX
npoayktoB FLEXPDE, SCILAB
7. OnrtuManbHOE YIPaBIE€HUS POLECCOM B pEaKTOpax 4
C MENIAJIKOM B CTaTHUYECKOM pexume. OnTuMaibHOe
yIpaBIeHUS MPOIECCOM PEKTH(PHUKAIIUU B
MIEPEXOTHOM PEKUME
8. OntuMu3anus CI0KHBIX CUCTEM C UCTIOJIb30BAaHUEM 6
GAMS.
4.4, CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCS.
No
pasena [Tepeuenb BOIPOCOB IJist O0OneM, ®dopma
CaMOCTOATENbHOTO U3yUYEHUS akKaJl. 4achl KOHTPOJIA
JUCITATITUHBI
1. Mopenu n ux poib B U3y4EHHH IPOLECCOB 4 YcTHBII onpoc

¢dbynaxmonupoBanust X TC. MeTos
MaTeMaTUYECKOTO MOJICTUPOBAHHS.

Ne 1




Ne

pasnena ITepeuenb BOIpOCOB 115t O6newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIA
JUCLUTIIIUHBI

2. OcHOBBI pabOTHI C IPOTrPAMMHBIMU CPEACTBAMHU 4 VCTHBII onpoc
KOMITBIOTEPHOTO MOJICUPOBAHMUS. 3HAKOMCTBO C Ne 2
CYILLECTBYIOIIUMH POrPAMMHBIMH CPEICTBAMHU
KoMIbtoTepHOro MozaenupoBanusa XTC. OTinuuns
MIPOrPaMMHBIX CPEACTB KOMITBIOTEPHOTO
MOJICIIMPOBAHU IpyT OT Apyra. ba3sl ¢pusuko-

XUMHUYECKHUX CBOMCTB BELIECTB HHPOPMAIIMOHHO-
MoJienupyromux nporpamm Aspen Plus u Aspen
Hysys.

3. [TpuHIMITBI AITOPUTMHU3ALHUH TIPOLIECCOB 4 YcTHbIN onpoc
¢ynxmuonuposanus XTC. CymHocTh Ne 3
KOMIIBIOTEPHOT'O MOJIETTUPOBAHUS CII0)KHON CUCTEMBI.
brnounas monens. OcobeHHocTH  GuKcauuu
pe3yJIbTaTOB KOMITBIOTEPHOTO MOJEIUPOBAHUS
XTC.

4, N3ydenue mponecca npsamMoil TuApaTaluy dTUIIEHA 4 YcTHBIN omnpoc
JUIS TIOJTyYEHHUsI 3STUIIOBOTO cnupTa. M3yuenue No 4
¢dparmenTa XTC okucnenus SOz B SOs.

o. CuHTE3 ONTUMAIBHBIX CUCTEM TEIIOOOMEHA 4 VYcTHBIH orpoc
BapuanTsl cuHTe3a TeII000MEHHOMN TOJICUCTEMBI. Ne'5
PaccmoTtpenue npoiiecca nosyuyeHus: XJI0pucToro
sTiia. CHHTE3 ONTUMAIBHBIX CHCTEM PEKTHU(UKAIIUH.

6. OO6mas xapakTepucTUKa THHAMUYECKHX PEKUMOB. 6 VCTHBIH ompoc
VipolieHne MaTeMaTHYeCKUX MOJIENEH TIpH Ne 6
uccaeaoBaHuM AMHaMuKu cucteM. M3yuenune XTC
MOJIy4€HUs] BUHWIXJIOpHIa

7. N3ydenue nmpouecca peryaupoBaHus TEMIIEpaTyphl B 10 VCTHBII ompoc
XUMHMYECKOM peakTope. M3ydenus mpouecca Ne'7
YIPABICHUS KaCKaJlOM PEAKTOPOB C MPOTUBOTOUYHBIM
oxJjaxaeHueMm. M3yuenue mporecca ynpaBiieHuUs
peKTU(UKAIIMOHHON KOJIOHHOM.

8. Ontummszanus XTC ¢ moMoLIbI0 MPOrpaMMHBIX 12 YeTHBI onpoc

CPEIICTB KOMIIBIOTEPHOTO MOICIUpOBaHUs. Buabl
ontuMuzanuu. ONTUMH3AIUS TETTO00OMEHHON
nojacucteMbl. ONTUMHU3AIUS TpoIiecca B KacKajie
PEaKkTOpoB.

Ne 8

5. IlepedyeHb Yy4eOHO-METOAUYECKOr0 o0ecmeveHHMs] IJIS CAMOCTOSTEJbHOH PadoThI
00y4arouUXCcH Mo JUCHMILIIHHE.

MCTO,Z[I/I‘-ICCKI/IC YKa3aHusd IJId 06yanOIJ_II/IXC}I Mo OpraHun3anuun CaMOCTOSTEILHOU pa60TBI 10
JTUCITUTIIIMHE, BKJIFOYAsl TIEPEUYCHb TEM CaMOCTOSITEIHHOW paOOThI, POPMBI TEKYIIETO KOHTPOJISI TIO
AJUCLHUIIIINHE N Tpe60BaHI/I$I K HUX BBIIOJHCHUIO Pa3sMCLICHLI B 3HeKTp0HHOI>'I I/IH(I)OpMaLII/IOHHO-
obpazoBatensHOU cpeae CIIOI TU(TY) Ha caiite: https://media.technolog.edu.ru.
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6. ®oH OLICHOYHBIX CPEACTB JJIsl IPOBEACHUSs IPOMEKYTOYHON aTTeCTAlNH.

[TpomexyTouHas aTTecTalus 1o IUCUUIUIMHE TPOBOAUTCA B (hopme 3auerTa.

3aueT nperycMaTpUBAET BHIOOPOUYHYIO NPOBEPKY OCBOEHHS IMPENYCMOTPEHHBIX 3JIEMEHTOB
KOMIIETEHIIMU U KOMIUIEKTYETCS] TEOPETUUECKUMH BOIIPOCAMU.

[Ipu cpaye 3aueta CTYAEHT IMOJIy4YaeT JBa BOIpPOCa U3 IEPEYHsl BOMPOCOB, BpeMs
MOJTOTOBKU CTYyJIEHTa K YCTHOMY OTBeTy — 70 30 MUH.

[Tpumep BapuaHTa BOIPOCOB Ha 3a4ETE:

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

2. HpOFpaMMHBIe U TEXHUYCCKUEC CPEACTBA MOACIHUPOBAHUA CHCTCM. OcHOBHBIE
IMOHATHA A3BIKOB U CUCTECM MOACIINPOBAHUA.

PeByJ'IBTaTBI OCBOCHUA NUCHUIINIMHBI CHUTAIOTCA JOCTUTHYTBIMU, CCIIU IJISA BCEX 3JICMCHTOB
KOMIICTCHIOHUN JOCTUTHYT HOpOFOBHﬁ YPOBCHbL OCBOCHHA KOMIICTCHLIMWHW Ha AOAaHHOM OTalle —
«3adcT».

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

a) me4yaTHbIe U3AaAHHSA:
1. CucremHblli aHanM3 W NpUHATHE perieHuid. KoMIbloTepHOE MOAEIMPOBAHKWE U ONTHUMH3ALUSA

00beKTOB XuMHUUecKoit TexHonoruu B Mathcad u Excel : yue6. mocobue mist By3os / [B. A.
XomoaHoB U Ap.] ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®deneparuu, CaHKT-
[TeTepOyprckuii TOCyIapCTBEHHBIM TEXHOJOTUYCCKHI WHCTHTYT (TEXHUYCCKHA YHUBEPCHUTET),
Kadenpa wmaremarnyeckoro MoOJEIUPOBAHHUS M ONTUMHU3ALUUA XHUMHKO-TEXHOJIOTHYECKHX
nporeccoB. - Cankt-IlerepOypr. : [6. u.], 2007. — 433 c.

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

3. YucrsakoBa T. b. MaremaTndeckoe MOJCTUPOBAHHE XWMHUKO-TEXHOJIOTHYECKUX OOBEKTOB C
pacrpeiesieHHBIMU MapaMeTpamu : yueo. mocobue st By30B / T. b Uucrtakosa, A. H. Ilonocun,
JI. B. TonerieBa. — Cankr-IlerepOypr. : LOIT «IIpodeccus», 2010. — 240 c¢. — ISBN 978-5-
91884-015-3.

4. YucrsakoBa T. b. IlpuMeHeHHe yHUBEpCaJIbHBIX MOJEIUPYIOUIMX HPOTpaMM i CUHTE3a U
aHaJlM3a TeXHOJOTHYEeCKHX mporieccoB : yueb. mocodue / T. b. YUucrskosa, JI. B. ['onbiesa, A. B.
Ko3noB; MunucrepctBo obpasoBanus U Hayku Poccuiickoit denepanuu, Cankr-IlerepOyprekuii
rOCYJJapCTBEHHBIM TEXHOJIOIMYECKH MHCTUTYT (TeXHH4eckuil yHuBepcuteT), Kadenpa cuctem
aBTOMATHU3HPOBAHHOTO MpOeKTUpoBaHus U ynpasienus. — Cankr-IletepOypr : CIIGI'TU (TVY),
2011. - 65 c.

0) J1eKTPOHHBIE y4eOHbIC H3IAHUA:
1. T'ymepoB A. M. MaremaTnueckoe MOAETUPOBAHME XUMHUKO-TEXHOJIOTHYECKUX MPOIECCOB

yueb. mocodue ans By3oB / A. M. I'ymepos. — 2-e u3z., nepepad. — CIIO. ; M. ; KpacHonap :
Jlanp, 2021. — 176 c. // Jlawp : onexkTpoHHO-OMOmMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168613 (mata o6pamienus: 30.04.2020). - Pexum gocryma: 1o
noarnucke. - ISBN 978-5-8114-1533-5.
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2. MopenupoBanue U ONTUMHU3ALMS XUMUKO-TEXHOJIOTHYECKUX CHCTEM C MOMOIUIbI0 HHTEPAKTUBHOMN
uHpopMaIoHHO-MoAeMpyroIei nporpamMmel Aspen PLUS : yue6. nocodue / [B. A. XononHoB n
ap.]; MunucrepctBo obpazoBanus U Hayku Poccuiickoit denepanmu, Cankr-IleTrepOyprekuii
TOCY/IapCTBCHHBI TEXHOJOTUYCCKUN WHCTUTYT (TeXHWYeckwuii yHuBepcuter), Kadenpa
cucremHoro aHaimza. - Cankt-IlerepOypr: CIIGITU(TY), 2013. — 214 c¢. // CIIGI'TH.
Dnekrponnast OmOmmoreka. — URL: https://technolog.bibliotech/ru (mara o6paruenus
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 ~ @enepanun, Cankr-lIlerepOyprckuil  rocyapCTBEHHBIH — TEXHOJIOTMYECKHMA
MHCTUTYT (TeXHHWYeckuil yHuBepcuter), Kadenpa cucremHoro ananmmsa u WHGOPMAIMOHHBIX
texnonoruii. - Cankr-IlerepOypr: CIIGI'TU(TY), 2017. — 33 c. // CIIGI'TU. DnexrpoHHas
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 XHUMHKO-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
yauBepcureT), Kadenpa cucrtemHoro anaivsza u MHPOPMALMOHHBIX TEXHONOIMH. - CaHKT-
[TerepOypr: CIIOI'TU(TY), 2017. — 123 c. // CIIOI'TU. Dnexktponnas 6ubmuoreka. — URL:
https://technolog.bibliotech/ru  (mata o6pamenus : 25.03.2021). Pexum goctyma: s
3aperucTPUPOBAHHBIX MOJIb30BATEINICH.

5. Kpacnobopomgpko [I. A. MonenupoBaHue SKCTPAaKTUBHOM pEKTU(UKAUK C  TOMOIIBbIO
uHpOpMalMOHHO-Molenupytoield  mporpamMmbl - Aspen  Hysys @ yue6. mocobme / JI. A.
Kpacno6oponpko, P. FO. Kynumenko, B. A. XonogHoB; MunuctepctBo 00pa3oBaHus U HAYKU
Poccuiickoit  ®enepanuu, Cankr-lIlerepOyprckuii  rocynapcTBEHHBIH — T€XHOJIOTMUECKUN
MHCTUTYT (TeXHUuYeckuil yHuBepcuteT), Kadenpa cucreMHoro anammsza U MHQOPMAIMOHHBIX
texHonoruit. - Cankr-Ilerepoypr: CIIGITU(TY), 2018. — 62 c. // CII6I' TU. DnexkrpoHHAas
oubmmoteka. — URL: https://technolog.bibliotech/ru (mata obpamienus : 25.03.2021). Pexxum
JOCTyTA: UIsl 3apErUCTPUPOBAHHBIX T0JIB30BATEIEH.

8. IlepeyeHb 31eKTPOHHBIX 00pPa30BaTEIBLHBIX PeCYpPCcOB, HEOOXOAUMBIX /IS OCBOCHUS
AUCHUILINHBI.

VYueOnsiit mnan, PIT/] u yae6HO-MeToanueckue maTepuaisl: hitp://media.technolog.edu.ru.
DeKTPOHHO-OMOINOTEUHBIE CHCTEMBI:

«NeKTpOHHBIH YnTaNBHBIH 3271 — bubnmoTex»: https://technolog.bibliotech.ru/;

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

Jns pacmmpeHuss 3HaHMM O JUCHHIUIMHE PEKOMEHIYETCs HCIOoJab30BaTh MHTEpHET-
pecypchl: MPOBOAMTH IOMCK B CHCTeMax, Takux Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru u HCIONB30BaTh MaTepuanbl CaHTOB, PEKOMEHOBAHHBIX
IIpenoaBaTesieM Ha JIEKIIMOHHBIX 3aHATHSAX.

9. MeroauvecKkue yKa3aHus sl 00y4al0IIUXCH 110 OCBOCHUIO JUCUMILIMHbI.

Bce Buapl 3aHATHII IO AUCLUMIIIMHE «CucTeMHBIM aHaIU3 XHUMHUYECKMX TEXHOJOTHII»
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MPOBOASATCS B cOOTBeTCTBUU ¢ TpeboBanusmu cienyrommx CTIT (CTO):

CTO CII6I'TH 020-2011. KC YK/IB. Bunbr y4ueonsix 3ansatuid. JlabopatopHbie 3aHATHS.
OO6mue TpeboBaHMs K OPraHU3aluy U MPOBEACHHUIO.

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

CTO CII6I'TU 018-2014 KC YK/IB. Buab! yueOHbIX 3ausaTHA. CeMUHApPBI M PAKTHYECKUE
3anstus. O61mue TpeGoBaHus K OPraHU3allly U IPOBEACHUIO;

CTII CIIGI'THU 048-2009 KC VKJIB. Buabl yueOHbIx 3aHsTHA. CaMOCTOsATENbHAS
wiaHupyemas padota crynentoB. OOuiie TpeboBaHus K OpraHU3alui U IPOBEICHUIO.

[TnanupoBaHurie BpeMeHH, HEOOXOIMMOTO Ha U3YYCHUE JTaHHOU TUCIUILIMHBI, JTYYIlle BCETO
OCYILIECTBIISITH HA BECh CEMECTD, MpelycMaTpuBas MpHU 3TOM PETyJISIpHOE OBTOPEHUE IPOHACHHOTO
Marepuara.

OCHOBHBIMU YCTIOBHSIMH TPaBUIBHOM OpraHu3aluy y4yeOHOro mporecca s CTYIACHTOB
SIBIISICTCSI:

IUTAHOBOCTh B OpraHu3aluu y4eOHoil paboThl;

Cephe3HOE OTHOIICHHE K U3YUYEHHUIO MaTepUaa;

MOCTOSTHHBIA CAMOKOHTPOJIb.

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

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

10.1. UndopmManuoHHbIe TEXHOJIOTHH.

B yyeOHOM mpolecce MO [AaHHOM JUCHMIUIMHE MPEIyCMOTPEHO HCIIOJIb30BaHUE
WH()OPMAIIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUI C UCIIOJIb30BAHUEM CIIalI-TIPEe3CHTALINI;

B3aMMOJICHCTBHE C OOYYaIOMUMHUCS TIOCPEICTBOM JIIEKTPOHHOH HH(POPMAIIMOHHO-
00pa3oBaTeNbHOI Cpebl.

10.2. IlporpamMHoe obecrieueHue.

Oduchbrit maker Microsoft Office;

yHUBEpCcalbHbIH MateMaTrdeckuii maker MathCAD;

MOJICTIMPYIOIIUI mporpaMMHbIii koMiuieke AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).

10.3. ba3bl JaHHBIX 1 HHGOPMALMOHHBIE CIPABOYHbIE CHCTEMBI.
CnpaBouHo-niouckoBas cucrema «Koncynbrant-ITarocy.

11. MarepuajbHO-TEXHHYECKOE oOOecneyeHne OCBOEHHMs JAUCHUIUVIMHBI B  XOJe
peaju3anuu 006pa3oBaTeJIbHOI MPOrPaMMBI.

Jlig BeeHUsl TIEKIMOHHBIX 3aHATUI HUCIIONIBb3YETCsl ayAUTOpHUsl, 000pyI0OBaHHAs IPOEKTOPOM,
HKpaHoOM, HOyTOykoM, Ha 100 mocagoYHbIX MeECT.

Jlig BeieHUs TPAKTUUECKUX 3aHITHH MCIHOIb3yeTCsl KOMIBIOTEPHBIN Kilacc, 000pyA0BaHHBII
NEePCOHATBHBIMU KOMIIBIOTEpAMH, 00bETUHEHHBIMU B CETb.

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

Jis WHBaIMIOB M JIMIl C OTPAaHUMYEHHBIMH BO3MOXKHOCTSAMH Y4eOHBIE TMpOIIece
OCYIIIECTBJISIETCS. B COOTBETCTBUU ¢ llososkeHreM 00 opraHusamuu y4eOHOTO IMporecca s
oOyueHUsT WHBAJIUAOB W JHI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370poBbsi CIIGI TU(TY),
YTBEPKIEHHBIM pekTopoM 28.08.2014.
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[Ipunoxenue Ne 1
K pabodeil mporpaMme JUCIUITIHEL

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

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (hOPMHUPOBAHUSI.

Hizexc Copepxanue Ortan GopmupoBaHus
KOMIIETCHIHH AeP pMHP
OIIK-4 Criocoben obecrieunBaTh MPOBEICHUE TEXHOJIOTUYECKOTO |  MPOMEKYTOUHBIN

mponecca, HUCIOJb30BaTh TCEXHHUYCCKUE CpCACTBA I
KOHTpPOJIA MMapaMCTPOB  TCXHOJOIMYCCKOro Iipornecca,
CBOMCTB ChIpbs H TrOTOBOM NpoaAYKIHHU, OCYHICCTBIIATH
HN3MCHCHHUC ITApaMETPOB TCXHOJOIMYCCKOr'o rmponecca mnpu
W3MEHEHHUY CBOMCTB ChIpbi
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2. [Toka3zaTeau u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, mIKaJIa Oon¢cHuBaHusA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
WHNKATOpa Kpurepuii (onucaHue BbIPaXKEHHOCTH JIECKPUITOPOB)
c(hOpMUPOBAHHOCTH
JOCTUKEHUS (1ecKpHITTOpHI) OLICHUBAHHS | «YJOBJIETBOPUTEIILHO «XOpOILLIO» «OTJIMYHOY
KOMITETCHIIUH p p (TTOpOTOBHIIA) (cpenuuii) (BBICOKHI)
OIlK-4.1 Ilepeuncisier OCHOBHBIE [IpaBunbpHbIE [Iepeuncinsier [Tepeuncnsaer ocHoBHble | [lepeuncnser
[Ipumenenue STarbl MOJICTUPOBAHUS OTBETHI Ha | OCHOBHBIE 3TaIbl STarbl MOJICTHPOBAHUS OCHOBHBIE JTaIlbl
MAaTEeMATHIECKIX XUMHUKO-TEXHOJOTHYECKUX Bonpockl Ne 1 - | MmonenupoBaHus XUMHKO- MOJIETTUPOBAHUS
METOJIOB u | mpoueccos u cucrem (3H-1). S K 3aueTy XUMHKO- TEXHOJIOTUIECKIX XUMHKO-
HPOrPAMMHBIX TEXHOJOTHYECKHUX MIPOLIECCOB U CUCTEM 0€3 | TeXHOJIOTHMYECKUX
CpencTs IIPOLIECCOB U CUCTEM C | OIIMOOK, HO IIyTAeTCSI B | IIPOLIECCOB U CUCTEM.
OLIMOKaMHU. MOCIIe0BATEIHHOCTH, MosxeT NpUMEeHUTh 3TU
MOJIETIUPOBAHUS IS
KJaccu(puKaum. 3HAHUS JUIS PEIICHUS
oTpeeneHUs
WHXEHEPHBIX 3a]1a4.
ONTUMAJIBHBIX
Ilepeuuciisier npueMsl, [TpaBunbHbIC Nwmeet npencrasnenue | PacckaswiBaer mpuemsl, | CrocoOeH
[apamMeTpoB
pametp METO/IbI, CIOCOOBI OTBETHI Ha | 0 MpUeMax, MeTojax, METO/IbI, CIOCOOBI CaMOCTOSITETTLHO
TEXHOJIOTHYECKOT0 No 6
(dopManu3anui XuMHUKO- BOIIPOCHL N@ O - | criocobax dbopmanu3anuu XMMHUKO- | (hpopMann30BHIBaTH
Hporecca pn 12 k 3ader
. TEXHOJIOTHYECKUX O0BEKTOB, y dbopmanuzanuu TEXHOJOTUYECKHIX OOBEKTHI U MIPOLECCHI
W3MCHCHUU  CBOWCTB . .
MPOLIECCOB, SBICHUN U XUMHKO- 00BEKTOB, MPOLIECCOB XUMHYECKON
CBIPBSI
p peanu3aiuu ux B TEXHOJOTHICCKHIX MIPY IMUATAITTOHHOM TEXHOJIOTUH H
MPOTPaMMHBIX CPEICTBaX 00BEKTOB, MPOIIECCOB B | MOJICTUPOBAHUU C pealn30BhIBaTh UX B
mozenupoBanus (3H-2). MPOrPaMMHBIX MTOMOIIHIO HABOIAIIUX MPOTPaMMHBIX
CpeaCTBax. BOIIPOCOB. CpeacTBax
Ilepeuncnser MoenpoBaHus. Jlerko
MIPOLENYPHI, OpUEHTHPYETCS B
QIITOPUTMBI TEPMUHAX.
MMUTAIIIOHHOTO
MOJICTTUPOBAHUS C
omuOKamHu.
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Kon n HaumeHoBanue
WHJIUKaTopa
JIOCTHKECHUSA

KOMIIETEHLINU

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
Kpurepuit (omucaHne BBIPAXXEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
(1ecKpHITTOpHI) OIICHUBAHUS | «YIOBJIETBOPHUTEIBHO» «XOpOUIO» COTJIMYHOY
P p (TTOpOTOBHIiA) (cpemumii) (BBICOKHIA)

O0BbsiCHSIET HUCTIOJIb30BAaHKE [IpaBuibHBIE C ommbkamMu dopmynupyer Crniocoben
COBPEMEHHBIX [TPOrPaMMHBIE | OTBETHI Ha | (hopMynHpyeT MaTeMaTH4ecKoe CaMOCTOATENIEHO
KOMIUIEKCHI I Borpockl Ne 13 | marematuueckoe OMMCaHNE XUMHUKO- COCTaBJIATH
MaTeMaTH4eCKOTo - 27 KX3a4€Ty | onmcanme XMMHUKO- TEXHOJIOTHYECKUX MaTeMaTHYeCKOe
MOJICJINPOBAHUS U TEXHOJIOTHYECKHUX 00BEKTOB, OCHOBHbBIE ONMCaHUE XUMHUKO-
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 cucrem (H-1).

IIOHATHUA SA3BIKOB,

CUCTCM MOACIUPOBAHUA

00BEKTOB M CHUCTEM.

IIpOLECCOB U CUCTEM.

MIPOLIECCOB U CUCTEM C
HeOOJIBIINMHU OITHOKAMU

CUCTEM ¢ HeOOJIbITUMU
MO/JICITUPOBAHUSI. MOJICKa3KaMu

MpernoaaBaTers.
Cnabo opuentupyercs | BoimonusieT anroputm BrimonusieT anroputm
B aJITOPUTME PabOThI paboThI paboThI
HH(POPMaIIMOHHO- nH(pOpMaMOHHO- nH(pOpPMaIMOHHO-
MOJIETTUPYIOLINX MOJICTUPYIOIIHX MOJIETTUPYIOIINX
MPOrPaMM JISI XUMHUKO- | IPOTPAMM JUISI XUMHUKO- | TIporpamm 0e3 onmooxK,
TEXHOJOTHYECKHUX TEXHOJOTUYECKHIX Croco0eH

CaMOCTOATCIIBHO
MOACIINPOBATE XUMHKO-
TCEXHOJIOTHYCCKHE
MpoHeCChbl U CUCTEMBI.

IIxama OLICHUBAHUA Ha 3a4C€TC — «3a4cT», «HE3AUYCT». HpI/I 9TOM <«3ad€T» COOTHOCHUTCA C MOPOTOBBIM YPOBHEM

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

a) Bompochl 17151 OlleHKH 3HAHWI, YMEHH U HABBIKOB, CPOPMHPOBAHHBIX Y CTY/JAEHTA
no komnerenuuu OIIK-4:

. O61mue Bonpocsl MOJIEIUPOBAHUS.
. [Ipeamer Teopun MOAECIUPOBAHUS.
. Ponb 1 MecTo MoienpoBanus B UCCIIEIOBAHUM XUMUKO-TEXHOJIOTMYECKUX CUCTEM.
. Kimaccudukanus moneneii.
. Marematuueckne cxeMmbl MOJICIMPOBAHUS XUMUKO-TEXHOJIOTHYECKUX CUCTEM.
. OCHOBHBIE TTOAXObI K MPOEKTUPOBAHUIO XUMUKO-TEXHOJIOTMYECKUX CHCTEM.
. HenpeppIBHO eTE€pMUHUPOBAHHBIE XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.
. UmuTanimonnoe MoieIMpOBaHUE XUMUKO-TEXHOJIOTUYECKUX CUCTEM.
. [Iponienypa UMUTAIIMOHHOTO MOJIETUPOBAHUSL.
10. dopmanu3zanus npoueccoB GyHKIHOHUPOBAHUS HHPOPMAIIMOHHBIX CUCTEM.
11. UmuTanus GyHKIMOHUPOBAHUS CHCTEMBI.
12. O6001IeHHBIE ANTOPUTMBI UMUTAIITUOHHOTO MOJICTTUPOBAHHUSI.
13. AnropuT™M MOAEIMPOBAHUS 110 MPUHITUITY OCOOBIX COCTOSTHHIMA.
14. MogaenupoBaHue Cilly4aiiHbIX BO3JICHCTBUI.
15. OcoGeHHOCTH MOJEIUPOBAHUS CITYyYAHBIX COOBITHI.
16. BerunciieHre HePephIBHBIX CIyYalHbBIX BEJIUYHUH.
17. MonenupoBaHue HOPMAJILHO PACIIPEACICHHON CITy4YailHON BETUYMHBI.
18. MonenupoBaHue CUCTEM C UCIOJb30BAaHUEM TUIIOBBIX MATEMATUYECKUX
CXEM.
19. brounble HepapXudecKue MOJIENU MPOLECCOB (PYHKIIMOHUPOBAHUS CHCTEM.
20. [IporpamMHBbIE U TEXHUUYECKHE CPEICTBA MOAECIUPOBaHUs cucTeM. OCHOBHbIE TOHATUS
SI3BIKOB U CUCTEM MOJICIIUPOBAHUA.
21. Cratuctuueckas o00paboOTKa pe3ylbTaTOB B IPOLECCE MOACTUPOBAHUSA
nH(POPMAIMOHHBIX crcTeM Ha DBM.
22. Ilpumenenue nuddepeHuanbHbIX YpaBHEHUH A1l OMMCAHUS TPOLECCOB:
AHAIMTHUYECKOE U YUCIEHHOE pElICHHE.
23. Onucanue OCHOBHBIX OJIOKOB U CO3TAHHUE ITOICUCTEM.
24. MaTeMaTH4yecKoe OMMCaHUE PEAKIIMU B pEaKTOpe cMelleHus. Pemenue
¢ depeHINaIbHBIX YPaBHEHUH.
25. MoaenupoBaHuE TEXHUYECKUX CUCTEM, XUMUYECKUX PEAKTOPOB.
26. MopenupoBaHuE PEaKTOpPa ¢ HEMOABUKHBIM CIIOEM KaTajau3aropa ¢ UCIOJIb30BaHUEM
OJIHOTIapaMeTPUYECKON MOJeNH.
27. OcobeHHOCTH ABYXMapaMeTPUIECKON MOJEIH.

O 01N DN~ WK —

[Tpu cnade 3aueTa CTyACHT MOJIy4aeT /iBa BOIIPOCA U3 NEPEYHS, IPUBEJCHHOTO BHIIIIE.
Bpems noaroToBku CTyZEHTa K YCTHOMY OTBETY Ha BOIPOChl — 10 30 MHUH.

4. MeTtoanyecKue MAaTepHAbl JJsl ONpeldeeHUs] NMPOLEAYP OLEHWBAHUS 3HAHMIA,
YMeHHUii M1 HABBIKOB, XapaKTePHU3YIOIIUX 3Tanbl (POPMUPOBAHUS KOMIMETEHIMIA.

[TpomesxyTouHas aTTecTanus no JUCHUIUIMHE MPOBOAUTCS B COOTBETCTBUU C TPEOOBAHUAMU
CTO CIIGITU(TY) 016-2015 KC VYK/IB. Ilopsimok opraHuM3andé W TIPOBEICHHS 3a4€TOB WU
HK3aMEHOB.
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