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1. llesan ocBOEHMSI AN CIMIIJIMHbBI

LlenssMu OCBOCHHSI TUCIHMILIMHBI SBJISIETCS (DOPMUPOBAHHE Y O0YYAIOIIUXCSl OTPEICIICHHOTO
OOIl (m. 5. O6meii xapaktepuctuku OOII) cocTaBa KOMIETEHIIMH JJisi TMOATOTOBKH K
poheCCHOHATLHOM JIeSATEIbHOCTH.

Kon CocraBJsiomme pe3yJibTaTOB OCBOCHUSA (HCCKPI/IHTOPLI KOMHeTeHHHﬁ)
KOMIIETCHIINN HaunmenoBanue KOMIIETCHIINN T
Kon
OIIK(Y)-4 I'otoBHOCTS K ncnionb3oBanuto | OIIK(Y)-4. B3 Brnaneer npuemamu aHanusa u
METOAO0B MaTEMaTUIECKOTO METOAaMH ONTHMHU3AINN
MOJIEJINPOBAHUS MaTEPUAIIOB U XUMHUKO-TEXHOJIOIMYECKUX
TEXHOJIOTHYECKUX TPOLIECCOB, POLIECCOB
K TeopeTuueckoMy aHanmusy 1 | OIIK (Y)-4. Y4 YMeeTr aHanu3upoBarTh U
9KCIEPUMEHTAIILHOM ITPOBEPKeE ONITUMU3HUPOBATH
TEOPETUYECKUX THIIOTE3 JHEPronoTpedIeHne B XUMUKO-
TEXHOJIOTHYECKHX CUCTEMax
OIIK (V)-4. 34 3HaeT OCHOBBI MHTETPAIINH
TETJIOBBIX IPOLIECCOB

2. Mecrto aucuumiannsl B ctpykrype OOII

JlucuunianHa OTHOCHTCS K BapuaTUBHOM uyactu biioka 1 yueOHOro miana oOpa3oBaTeIbHOM
[IPOrpaMMBl.

3. [lnanupyemble pe3yJbTaThbl 00yUeHHs 110 JHCHHUIIJIHMHE

ITocne YCHICHIHOT'O OCBOCHUA NUCHUIIJIMHBL 6y,Z[YT C(i)OpMI/IpOBaHBI PE3YJIbTATHI 06y‘lCHI/IHZ

IL1aHMpyeMble pe3y/IbTaThl 00y4eH s 10 JUCHUILIHHE Kommnerenuus
Kox HaunmenoBanue

PA-1 OnuchIBaTh OCHOBHBIC MOHATHS HHTETPAIUH XMMHKO-TEXHOJOTHUECKUX ATIK (¥)-1
npoueccoB [ IuHY-TeXHONOTHH.

PI-2 Omnpenensath sHepreTrdeckue nenu XTC ¥ MPUMEHSATh PUHIHITBI ALK (¥)-1
WCITOJIb30BAHUS TEIUIOBBIX YTUJINT.

PJ-3 [TpUMEHSATH METOIBI TOCTPOEHHUS CHCTEM TEIUTOOOMEHA ¢ MAKCHMAJIbHOM ALK (¥)-1
peKylepanuen Temia.

P-4 BeimmonHsTh cO0p M aHaIN3 SKCIIEPUMEHTAIBHBIX JaHHBIX ¥ CHHTE3UPOBATH ATIK (V)-1
ONTHMAaJIbHBIE XUMHKO-TEXHOJIOTHYECKUE MPOIIECCHI.

OI_[CHO‘-IHBIC MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTrTeCTaluu NpeACTaBJICHLI B
KaJICHIapHOM pCﬁTHHF-HHaHe JUCIMITIIMHBI.




4. CTpyKTYpa M coiep:KaHue QM CIUIIIHHbI

OcHOBHbBIE BH/IbI yqeﬁnoifl HCATCJIBbHOCTH

Paznebl AMCHUMIIMHBI Dopmupyemblii Buasb! yueoHoii resiTeIbHOCTH O0bem
pe3yJbTaT BpeMeHM, Y.
00yueHus 1o
JUCHHUIIIHHE
Pazgen 1. OcHOBBI HHTETpALIT PJ-1, P/1-2 | Jlexkuuu 4
npoueccoB U [TuHY-PpUHITUIIBI [IpakTrueckue 3aHsITHs 10
JlaGoparopHsble 3aHATHS 8
CamocTosiTenpHas paboTa 50
Pasznen 2. Ootumusanus PJI-3 Jlexun 2
TEIIOOOMEHHBIX ceTei [IpakTuueckue 3aHATHS 12
JlabGoparopHsble 3aHATHS 8
CamocTosiTenbHas paboTa 52
Pazgen. 3. [loBeiienue suepro- P/1-4 Jlexuun 2
s dexruBHOCcTH XTC [IpakTryeckue 3aHIATHS 10
JlaboparopHbIe 3aHATHS 8
CamocTosTenbHas paboTa 50

ConeprkaHue pa3iesioB JUCITUTIINHBI:

Paznea 1. Ocnoevt unmezpayuu npoueccos u Ilunu-npunyunot

Paccmampueaemcs  cmpykmypa XTC kak ob0vekm npoekmuposaunusi u ee Uepapxusl.
Xapaxmepusyromcs  6ce uepapxuueckue ciaou XIC ¢ o0cobvim ynopom Ha nomeHyuan
9Hepeoahpexmusnocmu. Jlatomcs onpedenenus U NOHAMUA UHMe2PAYUU Npoyeccos, Kax
0mMOeNbHOU OUCYUNTUHBL, KOMOPAs N0360Jisien, NPUMEHS CO8peMeHHble MemoOouKu, co30aeams
onmumanvuvle  XIC, ¢  mouku  3peHusi  MeXHUKO-dKOHOMUYUECKO20  KOMHPOMUCCA.
Paccmampusaromess  memoouku — onpeoeneHuss ~MUHUMANLHLIX — JHEP2eMUYECKUxX yeneu U
UCNOIb308AHUS PAZIUYHBIX MENTIO8bIX YIMUIUM.

Tembl JeKkumii:
1. OcHOBHBIE OHATHUS UHTETPALIMHU MPOLIECCOB
2. Duepreruueckue nenu 1 yruTsl XTC.

TeMbl NpakTUYECKUX 3aHATHIA:

Nepapxus XTC.

CocraBHbBIE KPUBBIE TEXHOJIOTUUECKUX TOTOKOB.
OrnpezneneHne SJHEPreTUUECKUX LeJel KaCKaIHbIM METOIOM.
Jexommozumus XTC.

Hcnonbs30BaHNEe TEIUIOBBIX YTHIINT.

orwdPE

Ha3panus 1abopaTtopHbIx padoT:
1. OmnpeneneHune sHEPreTUYECKUX LETCH.
2. PacnonoxeHue yTHIIUT.

Paznen 2. Onmumuszayus menioooMeHHbIX cemell

B oannom pasoene coodepocumes mamepuan o0 KOHYenmyaibHOM NPOeKMUpoOSanuu U ONMuMu3ayuu
menjiooOMeHHbIX cemell U UX GIUAHUIO HA (DYHKYUOHUposauue u snepeodpgexmusnocmo XTC.
Paccmompenvt npunyunst npoekmuposanus cemeti ¢ paziuiHbIMU KpUMepusmu OnmumMaibHOCmu u
onemenmol  meopuu  epagpos. Ilpueoosmcs — pacuemvl  MEXHUYECKUX  NAPAMEMPO8  KaK
Menio0OMeHHbIX cemell, MaxK OmOeNbHbIX eOuHuy o0bopyoosanus. CmouMocmHas oOyeHKa
MeniooOMeHHbIX — cemell  0aemcs Ha OCHO8E KOMHPOMUCCA —MedNCOYy  KANUMATbHbIMU U



onepayuoOrRHbIMU 3ampamamul.

TeMBI JeKIM:
1. TlpuHUMOBI NOCTPOEHUS ONTUMAIBHBIX TEIJIOOOMEHHBIX CETEH.

TeMbl NpakTUYeCKUX 3aHATHIA:

CereBast MOBEpXHOCTH TEIJIOOOMEHA.

Omnpenenenre yucaa CEKIUM 151 KOKYXOTpyOUaThIX TEINIO0OMEHHHUKOB.
KonmrdecTBo TemI000MEHHBIX alaparos.

[IpoekTupoBanue TEMI000MEHHBIX CETEH.

OHTI/IMI/I?;aI_[I/ISI TCHJIOO6M€HHLIX ceTeit.

PekoHcTpyKIIMS TEMIIO0OMEHHBIX CETeH.

ocoukrwhE

Ha3Banus 1adbopaTopHbIX padoT:
1. TermooOMEHHBIC CETH ¢ MAKCUMAIBLHOU PEKyIIepaIiei.
2. luknuyeckoe CTPYKTYPbI U YTHIUTHBIE EMOYKH B TEIIIOOOMEHHBIX CETSX.

Paznen 3. Ilogvtuenue snepzo-3gpgpexmusenocmu XTC

Paszoen cooepoicum unghopmayuro o nosviuwienuu snepeo-sgpgpexmusnocmu XTC ¢ nomowwro
Moougpukayuu npoyeccos U NpUMeHeHUus Meniogulx mawiun. Paccmampusaromes 3adauu ¢
Hanuuuem Heckonbkux [lunyeil u mexHoIo2UuecKumM Nopo2oM, a MAKdIce Memoobl UX DeuleHUsl.
IIpusoosmces npuHyunvl ONMUMAILHO2O NPUMEHEHUS. NAPOBbIX U 2A308bIX MYPOUH, XONOOUIbHBIX
YUKI08, MEeNo8blX HACOC08 O0aa co30anusi 3Hepzocoepezaowux XTC. Paccmampusaromces
NPUHYUNDBL MUHUMUZAYUU 8610POCO8 C OMXOOAWUMY 2a3aMU neyell. B 3akioueHuu 0amnbl 0CHOBHbIe
npasuia coopa mexronocuyeckux oanHvim npu oociredosanuu X1C.

Tembl JeKkumii:

1. Momuduxamus XTC u u3sMeHeHHE SHEPTETUYECKHX TIENeH.

Tembl NIpaKTHYECKUX 3aHATHI:

[Toporossie 3anaumn.

WuTterpanus TypOUH.

NHTerpanus TemoBbIX HACOCOB U XOJOAWIBHBIX IIUKJIOB
AHanu3 neuen.

Monudukanys TEXHOJOTHYECKUX IIPOLECCOB.

agkrownE

Ha3zBanus ja6opaTopHbIX padoT:
1. DkcTpakius TEXHOJIOTHYECKUX JTaHHBIX.
2. TlpoexTupoBaHme ceTell MpU HATMYUU YTHIUTHOTO [IMHYa.

TemaTnka KypcoBbIX padoT:
OHeprosdhexkTUBHAsE MOJIEPHU3ALINS YCTAHOBKY THIPOKPEKHHTa He(TENPOIyKTOB
Pa3paboTka cructembl peKyrnepanuy TemI0BONH SHEPIHH MPH MacTEPU3aALUN MOJIOKa
OnTuMu3aIus CUCTEMbI TETUIOOOMEHHBIX allapaToB MPH MOJyYeHHH CUHTE3-Ta3a
CoxkpalueHne 3Hepro3arpar B IIpoLecce ACNPONaHU3alH IPUPOJAHOTO Ta3a
OnTumu3anus TEIIOBBIX YTUINT B ITPOLIECCE MOTYYEHHSI a30THOM KUCIIOTHI
OnTumu3anus 3HEPronoTpedIeHus: Npyu peKTUGUKALUN YIIIEBOAOPOIOB
Y Tunu3zamnyst HU3KONOTEeHIIMAIbHOTO TeIUIa PU PeKTU(GHUKAIIUY CMECH MTPOMUIICH-TIPOTIaH
NuTerpanus nporeccoB MpH MOAr0TOBKH ChIpoil HePTH
NHTterpanus AByXCTyIIEHYaTOro XOJIOAUIBHOIO LKA
Pazpa0oTtka cucteMsl TeII000MeHa s TUCTHIUIALIUN KAMEHOYTOJIbHOM CMOJIBI.
WuTerpanus XoJ0JUIbHOTO ITUKJIA B TEIIOBYIO CXeMY HPEANPHUATHS IO iepepadoTke



PaCTHTENBHBIX KHPOB.
[ToBbIieHue 3HEProdPHEKTUBHOCTH YCTAHOBKH 00€CCONIEBaHMS ChIPON HEPTH.

5. Opranmaunﬂ CaMOCTOSITEIbLHOI paﬁ()TbI CTYAECHTOB

CamocrosarenbHass paboTa CTYIACHTOB MPH HW3YYEHHH IUCLUUIUIMHBI TPEAYCMOTpEHA B
CIEIYIOIINX BHIAX U (opmax:
— paboTa C JCKIMOHHBIM MaTephajoM, IOMCK W 0030p JHUTEpaTypbl U OJIEKTPOHHBIX
MCTOYHUKOB MH(OPMAIIMH 110 MHAWBUIYAIBHO 3aJaHHOI IpodiieMe Kypca;
— H3y4YCHUE TeM, BBIHECCHHBIX Ha CAMOCTOSITEIILHYIO ITPOPaOOTKY;
— IIOUCK, aHAJIU3, CTPYKTYPUPOBaHKE U TIPE3CHTAIHs HH(OPMAIINY;
— IEepPEeBOJI TEKCTOB C HHOCTPAHHBIX SI3BIKOB;
— IOJrOTOBKA K Ja0OpaTOPHBIM paboTaM, K MPAKTHYSCKHM 3aHSTHSIM;
— aHaJM3 Hay4YHBIX MyOJIMKALUIA 10 3apaHee ONPeeICHHON PeroiaBaTesieM TeMe;
— MOJrOTOBKA K OLICHUBAIOIIMM MEPOIPUSITHSM;
— TOATrOTOBKa KypCOBOH paboTHI.

6. YueOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE 00ecnieYeHne TUCIHIIHHbI
6.1. YueOHO-MeTOAHMYECKOE 0O0eceueHue
OcHoBHasl JuTEpaTypa
1. Dimian A. C. Integrated Design and Simulation of Chemical Processes / A. C. Dimian, C. S.
Bildea, A. A. Kiss. — Amsterdam: Elsevier, 2014. — 863 p. — (Computer Aided Chemical

Engineering ; vol. 35). — Tekcr : 27aeKTpOHHBIH // ScienceDirect. -
URL: https://www.sciencedirect.com/bookseries/computer-aided-chemical-
engineering/vol/35/suppl/C (mata  obOpaieHus: 07.06.2020).  —Pexum  JocTyma: u3

KkopniopatuBHo# cetu TIIY.

JdomosHuTEILHAS JIUTEPATYypPa

1. Gundersen T. A Process Integration PRIMER / T. A. Gundersen. — Trondheim : SINTEF
Energy Research, 2002. — 90 p. — URL: https://iea-industry.org/app/uploads/a-process-
integration-primer-iea-t-gundersen_2002.pdf (mata o6parenus: 07.06.2020).

2. March L. Introduction to Pinch Technology / L. March. — Northwich, 1998. — 90 p. — URL:
https://www.ou.edu/class/che-design/a-design/Introduction%20t0%20Pinch%20Technology-
LinhoffMarch.pdf (mara oopamienus: 07.06.2020).

3. Marechal F. Complete Advanced Energetics Course Notes : Process integration techniques
for improving the energy efficiency of industrial processes / F. Marechal. — Lausanne, 2010. —
157 p. — URL.: https://infoscience.epfl.ch/record/164335 (mara obpamienus: 07.06.2020).

6.2. UuopMalinoHHOE M IPOrpaMMHoe o0ecrnevyeHne
Internet-pecypcsr:

1. baza nanubix Web of Science http://apps.webofknowledge.com

2. Basza manubix Scopus http://www.scopus.com/

JlutieH3noHHOE TTporpaMMHoe odecrieuenne (B cooTBeTcTBUM ¢ [lepeynemM JIHII€H3MOHHOTO

nporpaMMHoro odecneyenuss TIIY):

1. 7-Zip;

2. Adobe Acrobat Reader DC;

3. Google Chrome,

4. Document Foundation LibreOffice

5. Microsoft Office 2007 Standard Russian Academic

6. HTRI Xchanger suite

7. Microsoft Office 2016 Standard Russian Academic
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https://iea-industry.org/app/uploads/a-process-integration-primer-iea-t-gundersen_2002.pdf
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7. Ocobble TpeGOBaHNA K MaTePHAJILHO-TEXHHYECKOMY 00ecIiede U0 THCIHTLIHH I

B yue6HOM NIPOIECCe HCIOIB3YETCs Caeayioniee 000pyI0BaHHE:

Ne HanmeHopanHe CNEHATEHLIX Haumerosanue oGopyIOBAHAT
noMenieHui
1. AyIATOPHS UL IPOBEACHHA Iocka MaruuTHO-MenoBasi(100%200) - 1 mT.;MHTepak THBHBIHA
y4eGHBIX 3aHATHHA BCEX THIIOB, xommaekt QOMOQWB300 - 1 wr.;Cabsydep MICROLAB M200 -
KYPCOBOTO MPOEKTHPOBAHHA, 1 mr.;IIpesenrarop ScreenMedia V-101 - 1 mr.;MoGribHas
KOHCYNbTaLMH, TEKYILEro nopcraBka Qomo - 1 mir.;[Jocka MarHHTHO-MapKepHas, benas
KOHTPOJIA M NPOMEMHKYTOTHOH ,JIOBOpOTHAs HA cToiiKe (mepemsmikaasn) 100x150 cM - 2 wrt.;

arrectauu (yuebuas ayauTopH) Kommnnekr yueGHo# mebenu Ha 35 nocanounsx mecT;Ikad us
npubopos - 1 mr.;Tymba noakaTsas - | wr.;

634034, Tomckas o6IacTs, T. Ipuntep - 1 wr.; [poextop - 1 mr.; Kommsiotep - 1 mwrt.
Tomck, JIeHHHa TpOCIeKT, A. 43a,
116
2. AyIATOPHS JIIA MPOBEACHUS KommexT ang c6opa naGopaTopHbIX yCTaHOBOK - 1
yae6HBIX 32HATHH BCEX TUIIOB, wt.;becnpooanas Touka aoctyna Cisco AIR-LAP1131AG-E-K9 - 1
KYPCOBOTO MPOEKTHPOBAHHS, LLIT.;
KOHCYThTALMIA, TEKYIIETO Kommext yue6Hoii MeGenn Ha 16 nocanounsix mect, Tymba
KOHTPOJIS U MPOMEXKYTOYHOH [OJKATHAL - 2 IIT.;
arrecTaunn (KOMIBEOTEPHBIH KommsroTep - 18 T,
KJIacc):

634034, Tomckas obnacTs, T.
Tomck, Jlennna npocnekr, 1. 43a,

109A

3, AyauTOpHA U MPOBEACHHS Jlocka ayMTOpHas HacTersas - 1 mr.;IlIkad ais noKyMeHTOB - 2
y4eOHbIX 3aHATHH BCEX THIOB, mr.;Kommuext yuebroit MeGemst Ha 140 mocano4HbIX MECT;
KYPCOBOTO MPOSKTHPOBAHMS, Kommerotep - 1 wr.; [IposkTop - 1 wT.

KOHCYHLT&HHﬁ,TBKyIHEFO
KOHTPOJA H NPOMEKYTOIHON
aTTeCTalHH

634034, ToMmckag obnacTs, I
Tomck, JleHHHA npocnekT, 1. 43a,
211

PaGouas mporpaMMma cocTaBieHa Ha ocHoBe OOIiell XapaKTEPHCTHKH 00pa3soBaTeIbHOH
mporpaMvsl To Hanpasiennio 18.04.01 «Xwummdeckas TEXHONOIUA», MPOQHIB IOATOTOBKH
«TTepCIeKTHBHBIE XHMHUIECKHE W OMOMETIMHCKHE TexHonoramy» (mpuema 2019 r., ounas dopma
o0ydeHus).

PazpaboTauk(u):
JomkHOCTE , Flemmuce DOHO
Hayansrit COTpYIHHK /W Bomnusipes C.
MIIIXEMT /
W77

IIporpamma omoOpena Ha 3acenannyu MccaeoBaTenbCKo# MIKOJIbl XHMHICCKUX 1 OHOMeUITHHCKUX
TeXHOIOTHH (poToKoI1 0T 26 utoHA 2019 1. N4 ).

Koopauuarop OJ] MIIIXEMT,

1.X.H, ipoteccop /Pomanenko C.B./
Noanuch
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