MuHncreperBo Hayku U BbICIIero obpasosanus Poceniickoii denepanun
HAIIMOHAJIbHBIN NCCIIEAOBATEJIBCKUUN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

XuMu4deckuit paKyIbTeT

YTBEPXJEHO:
H.o. nexana
A. C. Kusses

Pabouast mporpamMma AUCIUTUIHBI

HudpoBu3anus TeXHOJOTHYECKHX MPOIECCOB € MCMOJIb30BAHHEM MATEMATHYECKOT0
nakera Aspen

10 HAIPABJICHUIO TTOATOTOBKHU
04.04.01 Xumus

HamnpasnennocTs (ipoduiib) MOATOTOBKHU:
HudpoBas xumus

dopma o0yueHus
Ounas

Kpanmudukanms
HNuxeHep-ucciaenoBaresb

I'on npuema
2024

COI''TACOBAHO:
PykoBogutens OI1
A. C. Kuszes

[Ipencenarens YMK
B.B. IllenkoBHUKOB

Tomck — 2024



1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

OIIK-1. CnocoOeH BBINONHAT KOMIUIEKCHBIE OKCIEPUMEHTAIbHbIE W PacueTHO-
TEOPETUYECKUE HCCIEeNOBaHUA B W30paHHOW OO0JIACTM XMMHHM WJIM CMEXHBIX HayK C
WCIOJIB30BAHUEM COBPEMEHHBIX NPUOOPOB, MPOrpaMMHOIO oOecredeHruss U 0a3 JaHHBIX
po(hecCHOHATLHOTO Ha3HAUCHUSI.

OIIK-3. CnocobeH UCHONb30BaTh BBIYUCIUTEIBHBIE METOIBI M aJalTHPOBAThH
CYUIECTBYIOIIME TMPOTrpaMMHBIE TPOMYKTHl JUIS  pemeHus 3amad  npodecCHOHATBHON
NEeSITEIbHOCTH.

[IK-2. Cnoco0eH K peanu3aluyd ¥ YIPABICHUI0 XUMHUYECKUMU M OHOMEIUIMHCKUMU
nporeccamu Ha 0aze MaTeMaTHYECKOT0 MPOTHO3UPOBAHUS U MOJIEITUPOBAHMUS.

PesynpTaTamu 0CBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAUKATOPBI JOCTHIKEHUS
KOMIIETEHIIUH:

POOIIK-1.3 VYmMmeer npuMeHSATh CYyIIECTBYIOLIME U pa3padaThiBaThb HOBBIE METOJIUKU
MOJIyYEHUHU U XapaKTepu3aluy BEUIECTB U MaTEpPHaJIOB

POOIIK-1.4 Ymeer uCHoib30BaTh COBPEMEHHOE HAy4YyHOE OOOpYIOBaHME, PACUETHO-
TEOPETUYECKHE METO/bI U NMpOodeccHoHaIbHOE MPOorpaMMHOe oOecrieueHre sl peleHus 3a1ad
B M30paHHOM 001aCTH XUMHMH UM CMEXHBIX HAYK

POOIIK-3.1 3nHaer craHgapTHBIE W OpPUTHMHAIBHBIE IPOTPAMMHBIE  IPOIYKTHI,
COBPEMEHHBIE BHIYMCIUTENbHBIE METO/IbI

POOIIK-3.2 VYmeer pabotaTh C pa3IUYHBIMU MPOTPAMMHBIMU  MPOJYKTaMH,
WCTIONB3YeMBIMH B NpodecCHoHaIbHOM  00nacTH, dS(PPEKTHBHO  HUCMONB30BaTh  HX
(GYHKIIMOHATBHOCTD 1711 00paOOTKM JaHHBIX, MOJEIHUPOBAHMS, aHAIU3a M BU3yaTU3aLUU
nH(popMallUd TPU HEOOXOTUMOCTU aJanTHpPys UX JUId pEUleHHs 3aaad NpogeccHOHaTbHOU
JeATeNbHOCTH

POIIK-2.1 3HaeT coBpeMEeHHbIE TEXHOJIOTUH MPOU3BOACTBA XUMUYECKON MPOTYKIIUHI

2. 3agauy ocBOEHHS TUCIUILINHDI

— OCBOUTHh 3HAHWS W HABBIKK MPOABHHYTOH pabOTHI ¢ TPOTPAMMHBIM KOMILIEKCOM
AspenONE Engineering, BKJIIOYarOIIMM Takue KOMIIOHEHTHI kak Aspen Hysys, Aspen Plus,
EDR;

— OcBOUTh 3HAHWSA W HABBIKM, HEOOXOIMMBIC [UII YCIEHNIHOTO MaTeMaTHYECKOTO
MOJICIIMPOBAHUSl CJIOKHBIX HEMPEPBHIBHBIX W MEPUOJUYCCKUX IPOIECCOB XUMHUYECKOTO |
HE(PTEXUMHUYECKOT'O CHHTE3a;

— IIpuoOpecTr TPOABHHYTHIE HABBIKH pPabOTBl B COBPEMEHHBIX IPOTPaMMHBIX
KOMILIEKCaX MAaTeMaTH4YeCKOTO MOJCIHPOBAHUS M TOHMMAaHUE alrOPUTMOB PAaOOThI JAHHBIX
KOMILJIEKCOB;

— OcBoHUTh TEOpEeTUYECKYl0 0a3y M  TNPAKTUYECKHE METOAbl U  AITOPUTMBI
SHEPTrOONTUMH3AIIMH CETeH C MPUMEHEHHEM MTMHY-aHaIu3a B cpene Aspen Energy Analyzer.

3. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Jucuunnuna otHocutes kK bioky 1 «/luciumnnunel (Momgynn)y.
JlucuumiuHa OTHOCHUTCS K 4YacTH o0O0pa3oBaTeslIbHOM MIPOrpaMMbl, (QopMHpYyeMOn
ydacTHUKaMU 00pa30BaTelbHBIX OTHOIICHUM, MpeAaraeTcs 00y4JarmuMcs Ha BBIOOP.

4. CemecTp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOUHON aTTECTANMYU MO TUCIUIIHHE

Tperuil cemecTp, dK3aMeH

5. Bxoanble TpeGoBaHusI A1 OCBOEHHUS UCHUILIMHBI

I[J'ISI YCIICHIHOTO OCBOCHUA JUCHUIIJIMHBL TpeGy'IOTCSI PE3YJIbTAThI O6yquI/I$I oo
CJICOAYIOIIUM OTUCHUIITIMHAM:



— Heoprannueckas xumus

— Opranuueckasi XUMus

— Duznyeckas XuMHs

— AKTyasnbpHbIE 337]a4d COBPEMEHHON XHUMUH,

— OCHOBBI CUCTEMHOT'0 aHAJIM3a U MOJICTMPOBAHUE TEXHOJIOTUYECKUX MTPOLIECCOB;

— MatemaTnyeckoe MOACIUPOBAHUE TEXHOJOTHMUYECKHUX IPOIECCOB C HMCIOJIb30BAaHUEM
MaTeMaTH4eCcKoro makera Aspen.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM JUCHHUINITIAHBI

OO6mast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISET 3 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuu: 16 4.
-paKkTU4ecKue 3aHATus: 16 4.
B TOM YHCJIe IPAKTUYECKask MOAroToBKa: 16 u.
O6beM caMOCTOSATENILHON pabOThI CTY/I€HTA ONpeAEiIeH YUeOHbIM IJIAHOM.

8. Conep:xanue IUCUUIINHBI, CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. BBenenue B npoABUHYTOE MOJEIINPOBAHUE
BBenenne B NpoABHMHYTOE MOJAEIMPOBAHWE, 3aJa4yd W METOABl IPOJBHHYTOTO
MOJEIINPOBAHUS.

Tema 2. Aspen Physical Property System — Pecypc TepMomuHaMudeckoi UH(OpMaImm
NIST TDE, Cucrema perpeccun manubix (Data Regression System DRS) mpumenutensHO K
Aspen Hysys

Hcnons3zoBanne pecypca tepmoaunamuueckord napopmarnuu NIST ThermoData Engine
(TDE) u cucremsl perpeccun maanabix (DRS) mis ompenenenus mapaMmeTpoB MOJACTUPOBAHHS
YHCTBIX KOMITOHEHTOB M CMECEH HWCXOHs M3 ONBITHBIX JaHHBIX, TaKUX Kak: Kod(duuueHTH
OMHApHOTO B3aMMOJICHCTBUS JIJIsI pacueTa PaBHOBECHS IMap / XKHUAKOCTb, KHIKOCTh / )KUIKOCTH,
TUIOTHOCTb, TETNIOEMKOCTb, BS3KOCTbH H. T. JI.

Tema 3. Pextudukanus, npoayKTbl pa3rOHKH

CocraBiieHHE U pacyeT CIOKHBIX CXEM C KOJIOHHBIMHU afmapaTaMy, y4eT peKynepanu u
PELUKIOB, paboTa CO CIIOKHBIMU M BaKyyMHBIMU KOJIOHHAMHU Ha OCHOBAaHMM KOHCTPYKTOPCKOMN
JOKYMEHTAI[MH, CXOJAUMOCTb IPH pacdeTe CIO0KHBIX KOJIOHH.

Tema 4. OnTumu3zanus

TeopeTnueckrne OCHOBBI ONTUMM3ALUU CUCTEMBI, METObl AHAJTTUTUYECKON ONTUMU3ALINH,
METOIbl OIPENIEJIEHUs] «CIadoro» MecTa CUCTEMbI, ONTUMM3ALMS CIOXKHBIX TEXHOJOIMYECKUX
IIPOLIECCOB.

Pa3nen 2. Aspen Plus: npoaBuHyTOC MOJe/JIMPOBaHHE NIPOLIECCOB

Tema 5. Aspen Physical Property System — Pecypc TepMoauHaMuueckoi UH(pOpMAIuu
NIST TDE, Cuctema perpeccun nanssix (Data Regression System DRS)

Hcnonb3oBanue pecypca tepmoanHamuueckoi nHpopmanun NIST ThermoData Engine
(TDE) u cucrems! perpeccun nanubix (DRS) s onmpenenenust mapameTpoB MOJAETMPOBAHUS
YHUCTBIX KOMIIOHEHTOB M CMeCe HCXOJs M3 ONBITHBIX JaHHBIX, TaKUX Kak: K0d(pQUIUEeHTHI
OMHApHOTO B3aUMOJEHUCTBUS AJIsl pacueTa paBHOBECHs Map / KUAKOCTb, KHUAKOCTb / KHUIKOCTB,
TUIOTHOCTb, TETJIOEMKOCTb, BSI3KOCTH H. T. 1. IPUMEHHUTENBHO K Aspen Plus

Tema 6. ®pakunoHupyromiee 000pyaoBaHNe



O030p (QpakuuoHUpYIOHMIETO O000pYJAOBaHHS Ha TPHUMEpPE PA3TOHKH  CIIOKHBIX
a3COTPOIHBIX CMECEH, pacyeT W MOJCIMPOBAHKE KOJIOHHBI (DPAKIIHMOHUPOBAHHUS a3€OTPOITHBIX
cMeceH, OIITHMH3AITHS.

Tema 7. Ilepuonndeckoe 060pyaoBaHue
O0630p MEPUOIUYECKOTO O00OPYIOBAaHME M QJITOPUTMOB €ro pacdera, MOJEIUPOBAHHUE
MEPHOMIECKOTO PEAKTOPa, BHIBOI PE3YJIHTATOB

Pasnen 3. Aspen Batch Modeler: mogenupoBanue nepunoan4ecKux nNpoueccoB

Tema 8. Beenenue B Aspen Batch Modeler

Beenenne, 0030p mHTepdeiica, ocHoBHbIe oTianunsi oT Aspen Plus m Aspen HYSYS,
BO3MOXHOCTU M 0a30Bbl€ OCHOBBI padOThl, BBIBOJ M INPOCMOTP PE3yjibTaTOB pacyera, Oas3bl
JAHHBIX.

Tema 9. Pacuet B Aspen Batch Modeler
PacueTr KOJIOHHEBI MnepruoaNICCKOro I[Cf/iCTBI/ISI, OMpEACICHUC ONTUMAJIBHBIX IMapaMETPOB U
PEXHUMOB pabOThI, BBIBOJ PE3YIbTaTOB

Pasznea 5. Ilun4y-anaans
Tema 10. Beenenue B muH4-aHaIn3
BBenenne, nocCTpoeHNE KOMIO3UTHBIX KPUBBIX, OCHOBHBIE IMOJIOKEHUS.

Tema 11. TaGnuuHbBIE AITOPUTMBI, CETOYHBIC THArPAMMBI.
Brenenue, cioco6s! moctpoenus. CriocoObl ONTUMU3AIUN CUCTEM.

Tema 12. OcHOBBI BBIOOpA YTHUIUT
YTUIUTBT B XUMHYECKOM MPOU3BOJACTBE. BBIOOp ONTHMANBHBIX YTHIUT BEICHUS
nporiecca.

Tema 13. OnTuM#3aIys MPOIECCOB XUMHUECKUX POU3BOJICTB
Pazbop aByX npuUMEpOB ONTUMHU3AIMKM TPOIECCOB Ha 0a3e NUHY-METOJa (HOBOE
MIPOM3BOJICTBO M paboTaroiee).

9. Tekymmii KOHTPOJIb 1O IUCIUIIIMHE

Texymmii KOHTPOJIb 10 JUCIUILINHE POBOJUTCS ITyTEM KOHTPOJIS IIOCEIAEMOCTH
JEKIMI ¥ TPaKTHYCCKUX 3aHATHH, MPOBEICHHS 3aHATHH C MPE3CHTAUSMU CTYACHTOB II0
WHIMBHIYaJIbHOMY 3aJaHHI0 M (HUKCUpYyeTcs B (GOpMe KOHTPOJIBHOM TOYKH HE MEHEE OJHOIO
pasa B ceMecTp.

OrleHOYHbIE MaTepHalbl TEKYIIEr0 KOHTPOJIsA pasMmemieHbl Ha caiite TI'Y B pasmene
«Hudpopmarmst 06 o6pasoBaTenbHOM IporpaMmey - https://www.tsu.ru/sveden/education/eduop/.

10. Iopsi1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

OK3aMeH B TPETbEM CEMECTPE TMPOBOAUTCA B YCTHOﬁ (bopMe B BHUJIC 3alllMThbI
HHAUBUAYAJIBHOT'O 3aJlaHuA ¢ Hpe3eHTaHHefI H OTBE€TaMHU HaA BOIPOCHI aAyAUTOPHUH.
HpOI[OJ'DKI/ITeJ'ILHOCTB OK3aMCHa 1,5 qaca.

OneHouHble MaTepuanbl Ul MPOBEIEHUS NMPOMEKYTOYHON aTTeCTAalMy pa3MEIICHbl Ha
caiite TI'Y B pasmene «MHpopmauus 00  oOpa3oBarenbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.



11. YueOHO-MeTOAUYECKOE O0ecIeUeHne

a) DJICKTPOHHBIN yU4eOHBII KypeC M0 JUCHHUILUIMHE B Cpejie 3JCKTPOHHOTO 00yueHus iDO

- https://Ims.tsu.ru

0) OrleHOUHBIC MAaTepHAIbl TEKYMIEro KOHTPOJISI M MPOMEKYTOYHOW AaTTECTAIMU I10
TUCIUILTAHE.

12. Ilepeyens y4eOHOIi TuTEPaTYpPHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEpaTypa:
— KysuenoB, O. A. Hauano pa6oter B Aspen HYSYS V8 / O. A. Ky3uenoB. — M.-
bepnun: Jupexr-Menua, 2015. — 68 c.

2. Kysnenos, O. A. MoaenupoBanue YCTaHOBKH MepepaboTku HePpTH B Aspen
HYSYS V8/0. A. Kysuenon. — M.-bepnun: Qupexr-Menua, 2015. — 133 c.
3. Ky3snenog, O. A. MoaenupoBanue cxeMbl mepepadoTKH MPUPOAHOTO raza B Aspen

HYSYS V8/0. A. Kysuenos. — M.-bepnun: Jlupexr-Menua, 2015. — 116 c.
4, Cvut P., Knemem W., ToBaxusuckuit JI.JI., Kamycrenko II.A., Yineer JI.M.

OcCHOBBI MHTErpallMM TEIUIOBBIX mporeccoB. XappkoB. HTY “XIIN”. — bubnuoreka xypHana
NTD. — Xappkos: HTY “XIIN”. 2000. — 458 c.

5. bynaros, U. C. [lunu-texHonorus. DHeprocoepexeHre B npombliuieHHocTd / .
C. bynaros. — CII6: Crpara, 2012. — 140 c.

6. Kacarkun, A. I'. OcHOBHBIE ITPOLIECCHI U ammapaTbhl XUMUYECKON TEXHOIOTHH / A.
I'. KacatkuH.: YueOnuk juist By3oB. — 10-e u3gm., crepuoTumHoe, nopadoranHoe. [leperneu. C
n3a. 1973 r. - M.: OO0 TUJL «Anbsiaey, 2004. — 753 c.

7. bopucos, I'. C., Bpeikos, B. I1., [IsitHepckuid, }O. U. n ap. OcHOBHBIE MPOLIECCHI

W anmapatbl XuMuueckor texHonoruu: [locodbue mo mpoextupoBanuto / I'. C. bopucos, B. II.
bpeikos, 0. U. JIprtHepckuii u np. [lox pea. FO. U. [sitHEpckoro, 2-e u3a., mepepad. u JOMOJH.
- M.: Xumus, 1991. — 496 c.

8. Thomas A. Adams Il. Learn aspen Plus in 24 Hours / Thomas A. Adams II. —
N.Y.: McGraw-Hill Education, 2017. - 208 p.
9. William L. Luyben. Distillation design and control using aspentm simulation /

Wiley, 2013. — 489 p
10. Kamal .M. Al-Malah. ASPEN PLUS® Chemical Engineering Applications /
Wiley, 2017. - 615 p

0) pecypcsl cetu MHTEpHET:

— http://elibrary.ru

— https://login.webofknowledge.com

— O6mepoccuiickas  Cerp  Koncynbsrantllmoc CnpaBouHas TmpaBoBas CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGOPMAIMOHHBIX TEXHOJIOTHii

a) JIMIEH3NOHHOE ¥ CBOOOIHO paclpoCTpaHseMOoe MIPOrpaMMHOE 00eCIIeUeHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Biirodaer MpHIOKCHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— AspenONE Engineering Suite 11-12;

— myOnIUYHO MoCTyIHbIe obnaunblie TexHomoruu (Google Docs, SIHaekc AUCK | T.IL.).

0) nH(hOpMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:
— DIEKTPOHHBIN KaTajaor Hayynou O6ubnmorexn Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



https://lms.tsu.ru/course/view.php?id=00000
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKTpoHHas o6ubimoreka (peno3urtopuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/

— O6pazoBarenbHas mwiatgopma FOpaiit — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/jibHO-TeXHUYECKOe obecrieyeHue

Aynuropun JUis MPOBEACHUS 3aHATHH JIEKLIMOHHOIO THUIIA.

Aynuropun A NpOBEACHUSI UHIUBUAYAIbHBIX U TPYNIIOBBIX KOHCYJbTALUM, TEKYILIEro
KOHTPOJISI U TPOMEXKYTOYHOM aTTeCTaI|H.

Aynuropus Ui BBIIOJHEHHUS MPAKTUYECKUX 3aHATHUN, OCHAIIEHHAs MYJIbTUMEIUIHHBIM
o0opyI0OBaHUEM JUIsI IEMOHCTpAIlMU TPE3CHTAlMNA, CIAiJ0B M KOMMBIOTEPHON aHUMAIUH, a
TaKKe MEPCOHAILHBIME KOMIIBIOTEpPAaMH C yCTaHOBJIeHHbIMH maketamu MS Office (MS Word,
MS Excel) u AspenONE Engineering (V 11/12/14) nist BBINOJTHEHHs MPAKTUYESCKUX 3alaHUN
(ayn. 402 wim 405 kopryca Ne 6 HU TT'Y).

[Tomemienus a1 caMOCTOSATENbHONW pabOThl, OCHAIIEHHbIE KOMIbIOTEPHOW TEXHUKON U
JOCTYNIOM K ceTh VHTepHeT, B 3JMeKTPOHHYI HMH(OPMalMOHHO-00pa30BaTENbHYIO Cpely U K
MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAM.

15. Undopmauus o pazpadoTunkax

Hopun Bnamucna Bamumosuu, nupextop HOL «I'TIH-TT'Y», accucrenT kadeaps
Heoprannueckor xumun HU TI'Y, Bemymumil crienuaiaucTt oTAena NpeanpoeKTHOM MOATOTOBKU
000 «MXTL»;

PemetnukoB JMutpuii MuxaisoBud, Ha4aJIbHUK OTIENA MPEANPOEKTHON MOATOTOBKH
000 «MXTL»

Kapnoc T'apcuss DHpuke Ceprnac, cCnemMaIUCT OTAela MPEANPOECKTHON MOATOTOBKH
000 «MXTL»


http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
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