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1. Iesap 1 n1aHUpPYyeMBble Pe3yJbTAaThbl 0CBOCHHUS JMCIMIIJIMHBI (MOIYJIs1)

Iesbt0 0CBOCHMSI JUCLMIUIMHEI ABIsETCA (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLIUH:

- OIIK-3. CnocobeH WUCHONb30BaTh BBIYMACIUTEIBHBIE METOIBl W  aJalTHPOBAThH
CYLIECTBYIOIlME IPOrpaMMHbIE MPOAYKTHl JUIsl pelleHus 3ajad  IpogecCHOHATbHON
NeSITeIbHOCTH;

- [IK-3. CniocobeH K penieHnto npogeccnoHaabHbIX IPOM3BOICTBEHHBIX 3a/1a4.

PesynpTaTramMu OCBOEHUS TUCIHMILIMHBI SBISIOTCS CICAYIOMINE HHIUKATOPHI JOCTHXKEHUS
KOMIIETCHIINH:

- HNOIIK-3.1. HUcnons3yer coBpemeHHble |T-TexHomorum mnpu cOope, aHaIM3e U
IpeCTaBICHUN MH(POPMALIUN XMMUYECKOTO IPO(UIIS;

- UOIIK-3.2. Mcnonp3yeT CTaHIapTHBIE U OPUTMHAJIBHBIE IPOIPAMMHBIE IIPOLYKTHI, IPU
HEOO0XO0AMMOCTH aJalTUPYS MX AJIS pelIeHus 3a/1a4 po(hecCUOHATbHON AEATeIbHOCTH;

- UOIIK-3.3. HMcnons3yeT COBPEMEHHBIC BBIYMCIUTENBHBIE METOABI s 00pabOTKU
JAHHBIX XUMMUYECKOI0 S3KCIIEPUMEHTa, MOJEIUPOBAHMS CBOMCTB BEIIECTB (MaTepHaloB) HU
MPOIIECCOB C UX y4acTHEM;

- WUIIK-3.1. AHanu3upyeT HMEIOLIMecs HOPMAaTUBHbIE JOKYMEHTBlI [0 CHCTEMaM
CTaHJAPTH3aIMH, pa3padOTKW © TPOU3BOACTBY XHMHUYECKOH NPOAYKIMH M Tpeiaraet
TEXHUYECKHE CPE/ICTBA JUJIs peIlieHUs] IOCTABJICHHBIX 3a/a4;

- UIIK-3.2. IIpou3BOIUT OIIEHKY MPUMEHUMOCTH CTAHAAPTHBIX H/HIIH MPEIOKEHHBIX B
pesynabrare HHP TexHOMOrM4eckux pemieHud Ha HPUMEHHMMOCTb C YYeTOM CHelu(pUuKu
U3y4aeMbIX MPOIECCOB.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

OcBouTb 3HaHMS M HAaBBIKM IPOJBUHYTOH pabOTHl C MPOrpaMMHBIM KOMIUIEKCOM
AspenONE Engineering, BKIIOYAOIIMM Takue KOMIOHEHTHl Kak Aspen Hysys, Aspen Plus,
EDR;

OcBouTh 3HaHMS M HaBbIKM, HEOOXOAMMBbIE JUIS YCIEUIHOIO MaTeMaTH4eCKOro
MOJICJINPOBAHUS CJOKHBIX HENPEPBIBHBIX M IMEPUOJMYECKUX IPOIECCOB XUMHYECKOrO0 U
HEPTEXMMHUYECKOT'O CHHTE3a,;

[Ipro6pectu nMpoABUHYTHIE HABBIKU paOOTHI B COBPEMEHHBIX IIPOrPAMMHBIX KOMILJIEKCaX
MaTeMaTHYECKOro MOJICIMPOBAHUS M MOHUMaHHUE aITOPUTMOB pabOTHI TaHHBIX KOMIUIEKCOB;

OcBouTh  TeopeTHyecKyl0 0a3y M  MpPaKTUYECKUE METOAbl M alrOPUTMBbI
HHEProONTUMM3AILINY CeTel ¢ MPUMEHEHHEM TMHY-aHanu3a B cpeae Aspen Energy Analyzer.

3. MecTo aucuMnaunbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbI

JucuuruinHa ~ OTHOCHTCA K (aKyJdbTaTUBHBIM  JAMCLUUIUIMHAM,  IpeJiaraercs
oOyuyaromumMmcs Ha BbIOOP.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIUM MO JUCHHUILINHE

CemecTp 3, 3auer.

5. Bxoanble TpeOOBaHMS 1JIs1 OCBOEHUS U CIMIIMHBI

Hucuunnmnza «IIpakTruueckoe MpUMEHEHHE MaTEMAaTHYECKOro makera Aspeny sBISETCS
JIOTUYECKUM TPOJOJLKEHUEM B LENH JUCLHMIUIMH MO HAIMPABJICHUIO «XUMUs». sl yCremHoro
OCBOCHUS AUCITUTUTHHBI TPEOYIOTCS pe3yabTaThl 00yUEHHUS 1O CICAYIONUM TACIIUILTAHAM

— Heopraauueckast Xumus

— Opranuyeckas XuMHust

— @dusznyeckas XUMUs

— MHWudopmaruka

— AKTyaJllbHbIE 33]1a4U COBPEMEHHOM XUMHUH 2;



— OCHOBBI CUCTEMHOI'0O aHAIIM3a U MOACIIMPOBAHUC TCXHOJIOTHICCKUX MPOUCCCOB,
— MaremaTnaeckoe MOJCIINPOBAHUC TEXHOJIOTHYCCKHUX IIponeccoB C
HUCIIOJB30BAHHECM MAaTEMATHYCCKOI'O ITaKETa Aspen

6. S3bIk peaau3anuu

Pycckuit

7. O0beM TUCHUTITHHBI (MOTYJIA)

OO01mmas TpyI0eMKOCTh TUCIUIUTHHBI cocTaBisier 1 3.e., 36 9acoB, U3 KOTOPBIX:
— gekuuu: 12 u.;
— npaktuueckue 3ausarus: 20 4.;
B TOM YHCJIC TIpaKTU4ecKas moaroroska: 20 d.
O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEAEIICH YUeOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE N0 TeMaM

Pasznen 1. ASPEN HYSYS: npoaBuHyTO€e MO1€/IMPOBaHME MTPOLIECCOB.

Tema 1. BBegenue B mpoIBUHYTOE MOJIETMPOBAHUE.

BBenenne B NOpOABUHYTOE MOJAEIUPOBAaHUE, 33Jayd M METOJbl IPOJBUHYTOIO
MOJEIIUPOBAHUS.

Tema 2. Aspen Physical Property System — Pecypc tepmomuHaMuueckoi uH(Gopmanuu
NIST TDE, Cuctema perpeccun mannbix (Data Regression System DRS) nmpumenurtensHo k
Aspen Hysys.

Hcnonw3oBanue pecypca tepmoauHamuueckoit nHpopmaimu NIST ThermoData Engine
(TDE) u cuctemsl perpeccun aansbix (DRS) nns omnpeneneHust napameTpoB MOZIEIUPOBAHUS
YHCTBIX KOMIIOHEHTOB M CMeCed HMCXOJsl U3 OMNBITHBIX JAHHBIX, TaKUX Kak: KOI(PPHUIHMEHTHI
OMHApHOTO B3aMMOCWCTBUS /ISl pacuyeTa paBHOBECHUS Map / KUAKOCTh, KUAKOCTH / HKHUIKOCTb,
IJIOTHOCTh, TEMJIIOEMKOCTb, BI3KOCTb H. T. J.

Tema 3. PexTuduxanms, TpoyKThl pa3roHKH.

CocraBneHre 1 pacueT CIOXKHBIX CXEM C KOJIOHHBIMH allliapaTaMu, Y4eT peKynepanuu u
pEeLuKIIoB, paboTa CO CIOKHBIMU M BaKyyMHBIMU KOJIOHHaMH Ha OCHOBaHHHM KOHCTPYKTOPCKOM
JOKYMEHTAIMU, CXOJUMOCTh IIPH PACUETE CIOKHBIX KOJIOHH.

Tema 4. Ontumu3anus.

TeopeTrnyeckne OCHOBBI ONTUMHU3AIMHN CUCTEMBI, METO/Ibl AHATUTUYECKON ONTUMHU3ALINH,
METOJIbl ONpPENIETICHUs «CIadoro» MecTa CHUCTEMbI, ONTHMHU3ALNS CIIOKHBIX TEXHOJOTHYECKHX
IIPOLIECCOB.

Pa3nea 2. Aspen Plus: npoasinHyTO€e MOeIMPOBaHNE NIPOLECCOB.

Tema 5. Aspen Physical Property System — Pecypc TepmoaunHaMudeckoil HHGpOpMAaIIuu
NIST TDE, Cuctema perpeccun nannbix (Data Regression System DRS).

Ucnons3zoBanne pecypca tepmoaunamuueckord napopmanuu NIST ThermoData Engine
(TDE) u cuctemsl perpeccun nanHbix (DRS) ans onpenenenus mapameTpoB MOJENIHPOBAaHUS
YUCTBHIX KOMIIOHEHTOB M CMECEW HCXOJs M3 OIBITHBIX JaHHBIX, TaKUX Kak: KOd(h(UIUEHTHI
OMHApHOTO B3aUMOJAEWUCTBUS JJIsl pacueTa paBHOBECHUS Map / KUAKOCTh, KHUJIKOCTh / HKHUJKOCTb,
IUIOTHOCTb, TEIUIOEMKOCTh, BSI3KOCTh . T. 1. IPUMEHUTEIHHO K Aspen Plus.

Tema 6. dpaxiponupyroiee 000pya0BaHHE.

O630p (Ppakmuonmpyromero o0OOpPyJIOBaHWS Ha TNPHUMEpPE PA3TOHKH  CIIOKHBIX
a3€0TPOIHBIX CMECeH, pacyeT W MOJETUPOBAHHE KOJOHHBI (PPAKIIMOHUPOBAHUS a3€0TPOIMHBIX
cMecel, ONTHMH3aITHS.

Tema 7. Ilepuoauueckoe 000pyI0BaHuUE.

0O0630p TEPHOIUYECKOTO OOOPYIOBAaHME M AJITOPUTMOB €T0 pacydera, MOJSITHUPOBAHHE
NEPUOANYECKOT0 PEAKTOPA, BHIBOJ PE3YJIbTATOB.



Pasznea 3. Aspen Batch Modeler: MogesupoBanne nepuoan4ecKux MpoueccoB.

Tema 8. Beenenue B Aspen Batch Modeler.

Beenenue, 0630p uHTepdeiica, ocHoBHBIC oTaudus oT Aspen Plus m Aspen HYSYS,
BO3MOXXHOCTH W 0a30BbIe OCHOBBI palOTbI, BHIBOA W MPOCMOTP pE3yIbTATOB pacuera, 0asbl
JAHHBIX.

Tema 9. Pacuer B Aspen Batch Modeler.

Pacyer kOIOHHBI TEPHOJNUUECKOTO JCHCTBHS, ONpe/ie]IeHHE ONTUMAIBHBIX TapaMEeTPOB U
PEKUMOB pabOTHI, BHIBOJ] PE3YJIbTATOB.

Pa3pgea 5. IInnuy-anaians.

Tema 10. Beenenue B nmuHY-aHaIN3.

BBenenne, mOCTpoeHNE KOMITIO3UTHBIX KPUBBIX, OCHOBHBIE MTOJIOKEHHS.

Tema 11. TabmuuHbIC aTOPUTMBI, CETOYHBIC TUATPAMMBI.

Beenenune, ciocoOs! moctpoenusi. CiocoObl ONTUMH3AIMH CHCTEM.

Tema 12. OcHOBBI BEIOOpPA YTHIIUT.

YTUIATEI B XUMHYECKOM IPOU3BOJICTBE. BBIOOp ONTHMANBHBIX YTUIUT BEICHUS
npoiiecca.

Tema 13. OnTrMH3anKS TPOIIECCOB XUMHUYECKUX MTPOU3BOJICTB.

Pazbop 1ByX NpUMEpOB ONTHMHU3AIMHM IPOLECCOB Ha 0a3ze NUHY-METOJa (HOBOE
MIPOU3BOICTBO U PabOTAIOIIIEE).

9. Tekymmii KOHTPOJIb MO TUCHUILIUHE

Texkymuil KOHTPOJIb IO JUCUUIUIMHE IPOBOAMUTCA IIYTEM KOHTPOJS IOCEHIAEMOCTH
JEKUUHA M NPAKTUYECKUX 3aHATHH, IPOBEICHUS 3aHATUN C IPE3EHTAlUsAMH CTYAECHTOB IO
WH/IMBUIYAIbHOMY 3aJaHUI0 U (UKCHpyeTcs B (opMe KOHTPOJIHHOW TOYKH HE MEHEE OJHOTO
pasa B ceMecTp.

10. HOpﬂI{OK MPOBECACHUSA U KPUTCPUHU OLICHUBAHUSA l'[pOMC)KyTO‘IHOifI aTTeCTallumn

3adyer B TpeTbeM ceMecTpe IPOBOAMUTCA IIyTEM BBINOJHEHUS WHIUBUIYaJIbHOIO
MPAKTUIECKOTO 3ajanwsi, mpoBepsioniero ocBoenrne kommnereHnwii OIMK-3, T1K-3. Pe3ynbraTsl
BBITOJIHEHUS TIPEAOCTABIAIOTCS B (JOpME pacueTHOH Mojenu M ycTHOM (opme. Bpems 3auera
2,0 gaca.

IIpuMepHOE NpaKTUYECKUE 3aJaHUs

1. Paccunrarh BakyyMHYIO KOJIOHHY paszeieHus. [laHbl cOCTaB ChIpbsi, KOHEUHBIN
OPOAYKT, TpeOOBaHUS K KOHEYHOMY IMPOAYKTY, MOIIHOCTh MO NpoaykTy. Omnpenenutsb
ONTHUMAJIbHBIE MapaMeTpbl paboThl KOJIOHHBI, MOA00paTh KOHTAKTHBIE YCTPOWCTBA, pacCunuTaTh
IpoIecC C y4eTOM Te€OMETPUM M THUIIOB IMOJ0OpPAHHBIX KOHTAKTHBIX YCTPOMCTB, MPOM3BECTH
aHAJIM3 Ha YyBCTBUTENILHOCTb, BAPbUPYs MApaAMETPhI MPOIIECCa, COCTAB ChIPbs U Mp. (BBIIAETCS B
3agaHuM). Pacyer mNpOM3BOAMTH C «pacKpbITHEM» Bepxa KOJOHHBL. (OOOCHOBaTh BHIOOP
pacyeTHOM MPOrpaMMBbI, UCIIOIb3YEMbI TEPMOJIUHAMUYECKUIN MTAKET.

Pesynprarbl paboThl OMpPENENSIOTCS OLEHKAMH «3a4T€HO» MM «He 3auTeHo». llpu
OTpe/ieNIeHUH OLIEHKH YUUTHIBACTCS BBHIIIOJHEHUE/HE BBITIOJIHEHUE 3aJJaHUI B TE€UEHHUE CEMECTpA.

OneHka «3au4TeHO0» BBICTABISETCS CTYAEHTY, €CIIM JaHbl IIOJHBIE U MPABUIbHBIE OTBETHI
Ha BCE BOIPOCHI; COJEPKAHUE OTBETA U3JIOKEHO JIOTMYHO M IOCIIEIOBATEIBHO; CYIIECTBEHHbIE
(dakTHuecKkue OMMOKU OTCYTCTBYIOT; OTBET COOTBETCTBYET HOpPMaMm PYCCKOTO JIUTEPaTypHOTO
a3pIka. CTyIEeHT JOJDKEH JaTh MCYEPIBIBAIOIIME W IPABUJIBHBIE OTBETHI Ha YTOYHSIONINE U
JIOTIOJTHUTEIILHBIE BOIIPOCHI AK3aMeHaTopa Mo TeMe BoIpocoB Ouiera. JlomyckaroTes HeOobIne
OIIMOKKA M TMOTPEIIHOCTH, HE MMEIIIMe MNPUHIUIHAIBHOIO XapakTepa. Bce mpakrtuueckue
3a/1aHKs B CEMECTPE BBIIIOJIHEHBI U CIaHBI.

OneHka «He 3a4TeHO» BBICTABISETCS CTYJEHTY, €CJIM OH HEe JJaJl OTBETa Ha OOJIBIIMHCTBO
BOIIPOCOB TPH 3alUTE UHAWBUIAYAJILHOTO 3a/1aHUs; Jajl HEBEpPHbIE, cojepikaline (hakTuyecKue



OH_II/I6KI/I, OTBCTHI HA BCC BOIIPOCHI; HC CMOI"' OTBCTHUTD 60.]166, YCM Ha MMOJIOBUHY JOIMOJHUTCIIBHBIX
N  YTOYHAIOOIUX BOIIPOCOB IMPECIoAaBaTcii M CTYACHTOB, BBIIIOJHCHBI M CJaHblI HE BCC
MMPAKTUYCCKUC 3aJaHud B TCUCHHUEC CCEMCCTpaA. «He 3auTeHO» BBICTABIISACTCSA CTYACHTY,
OTKa3aBHIEMYC OTBCYATh HAa BOIIPOCHI NIPEOAABATCII U CTYJCHTOB.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) OlleHOYHbIE MaTepuajbl TEKYHIEr0 KOHTPOJIS M MPOMEXKYTOUHOM aTTecTaluu I0
JUCLHUTLITNHE.
0) CiMcOK MHAUBUIYATbHBIX 3aJaHUM 110 JUCIIUTLIHHE.

12. Ilepeuens yueOHOIi TuTEpaTyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JUTepaTypa:
1. Kysnenos, O. A. Hagano pa6otst B Aspen HYSYS V8 / O. A. Ky3uenos. — M.-
bepnun : lupexr-Menua, 2015. — 68 c.

2. KysuenoB, O. A. MogenupoBanue ycTaHOBKM IepepaboTku HepTu B Aspen
HYSYS V8 /0. A. Ky3nenos. — M.-bepnun : lupexr-Meaua, 2015. — 133 c.

3. Kyznernos, O. A. MoaenupoBaHue CXeMbl epepadoTKu MPUPOAHOTO raza B Aspen
HYSYS V8 /0. A. Ky3unenos. — M.-bepnun : lupexr-Meaua, 2015. — 116 c.

4. Cmut P., Knememr ., Tosaxusrckuii JIJI., Kamycrenko I1. A., YieeB JI. M.
OcHOBBI MHTETpallMK TEIUIOBBIX MpoleccoB. XapbkoB. HTY “XIIN”. — bubnunoreka xypHana
NTD. — Xapskos: HTY “XITI”. 2000. — 458 c.

5. bynaros, U. C. [luny-texnonorus. DHeprocOepexeHre B MPOMBIIUIEHHOCTH / .
C. bynaros. — CI16: Crpara, 2012. — 140 c.

6. Kacatkun, A. I'. OcHOBHBIE MPOIIECCHI U anNapaThl XUMUYECKOW TeXHOIOTHH / A.

I'. Kacarkus.: YueOuuk mis By30B. — 10-e usn., crepuorurinoe, nopadorannoe. [leperneu. C uzm.
1973 r. - M.: OO0 TUJl «AnbsHaCcy, 2004, — 753 c.

7. bopucos, I'. C., bpeixos, B. II., Isitaepckuii, FO. W. u ap. OcHOBHBIE TTpOLIECCHI
U amnmaparbl XuMmuueckoil Texnonoruu: [locodue mo mpoexktuposanuto / I'. C. bopucos, B. II.
bprikos, 10. U. AsitHepckuit u np. [lox pex. FO. U. IsiTHEpCKoro, 2-€ U3a., nepepad. u AOMOJIH.
- M. : Xumus, 1991. — 496 c.

8. Thomas A. Adams IlI. 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 I.M. Al-Malah. ASPEN PLUS® Chemical Engineering Applications /
Wiley, 2017. - 615 p

0) pecypcsl cetu MuTepHET:
http://elibrary.ru
https://login.webofknowledge.com/

13. llepeuens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO pacpoCTpaHsIeMoe MPOrpaMMHOE OOecTieueHue:

— Microsoft Office Standart 2013 Russian: maket mporpamMm. BKITO4aeT MpHIOKEHHS:
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;

— myOJIMYHO J0CTyMHbIe 0Onaunbie TexHomoruu (Google Docs, Sluaexc TUcK | T.I1.).

0) nHpOpPMaIIMOHHBIE CIIPABOYHBIE CUCTEMBI:



— DNEeKTPOHHBIN Kartajaor Hayunoit O6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIeKTpoHHAas 6ubnuoreka (peno3uropwuii) Ty -
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— 3BC Koncynbrant cryaenTa — http://www.studentlibrary.ru/

— ObpasoBatenbHas mwardopma KOpait — https://urait.ru/

—9BC ZNANIUM.com — https://znanium.com/

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

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

JIeKiMOHHAsT ~ ayJAUTOPHUS, OCHALICHHAs  MYJIbTUMEIUHAHBIM  O0OpYJOBaHUEM IS
JIEMOHCTpALMHU MIPE3CHTAINH, CIIAiI0B U KOMITBIOTEPHON aHMMAIIUH.

AyauTopus ISl BBIMOJHCHUS MPAKTUYECKUX 3aHITHI, OCHAICHHAS MYJIbTUMEIHAHBIM
000pyOBaHUEM JUIsl JEMOHCTPALUH IMPE3CHTAMH, CIAi0B U KOMIIBIOTEPHON aHMMAaluH, a
TaKKe MEPCOHATBHBIMA KOMIIbIOTEpaMH ¢ ycraHoBiIeHHbIMHU Tlaketamu MS Office (MS Word,
MS Excel) u AspenONE Engineering (V 11/12) ans BeIOTHEHHS MPAKTHYECKHUX 3aTaHUI.

15. Undopmanus o paspadéoryukax

Hopun Bnanucnas BaaumoBuu, BeaymMii CHEHUAIUCT OTHENA MPEANpPOSKTHON
noaroroBku OO0 «MXTL», accucrent kadenper Heoprannveckoit xumun XO HU TI'Y.

PemernukoB Jmutpuii MuxaiiinoBud, HadyaldbHUK OTZENA MPEIIPOEKTHON MOATOTOBKU
000 «MXTL».

Kapnoc T'apcuss Dupuke Cepmac, chenuanucT OTAeNla MNPEANPOCKTHON IMOATOTOBKH
000 «MXTL».
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