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1.1Mean u 33724 JTUCHUILIAHBI

Henbo mnpenoagaBaHusi AUCHUILIMHBI «MoJaelTupoBaHHe XHUMHKO-TEXHOJIOTHYECKHX
NMPOLECCOB) SBISCTCS U3y4CHUE MATEMATHUECKUX MOJEIEH, ONMUCHIBAIOIINX MPOTEKaHUE (PU3UKO-
XUMHYECKUX TIPOLIECCOB B XHMMHYECKHUX amrmaparaXx, OCBOCHHE METOJOB pacueTa XHMHKO-
TEXHOJIOTMYECKHX 3a7a4 Ha DOBM.

33}13'{?,]7[ H3yYCHUSA I[aHHOﬁ JUCHUIIIINHBI ABJIACTCA OBJIAACHNUEC 3HAHUAMMU I10:
e ocHoBam mojenupoBanus XTII;
e MeToJaM peanuzanuu MmareMaruueckux mozenend XTI na OBM.

[IporpaMma wM3ydeHus JUCLMIUIMHBI JOJDKHA O0OECIeYuTbh NpPUOOpPETEeHHE 3HAHWUN, YMEHUH U
HAaBBIKOB B COOTBETCTBUHM C TOCYAapCTBCHHBIM 06p330BaTeJ'II>HI>IM CTaHJApTOM IOJATOTOBKH
OakanaBpoB 1o HanpasiieHuto 18.03.01 — «Xumudeckasi TEXHOJIOTHSI.

B pe3ynbTaTte n3ydeHus QUCHUIIIIMHBI CTYAEHT JOJDKEH:
— 3HaTh OCHOBHI MojenupoBanus XTII;
— 3HaTh METOJIbI peanu3anuu Matematudeckux mojeneit XTI na 9BM;
— HWMETbh HaBBIKH COCTaBJICHUS MaTeMaTnueckux mopaeneit XTII;
— HMETbh HaBBIKU COCTABIICHUs ITporpaMM, Moaenupyromux X TII;
— YMeTh NIPUMEHHUTH CYIIECTBYIOIIEE TPOrpaMMHOE oOecrieueHre /i pelIeHns] XUMUKO-
TEXHOJIOTMYECKHUX 3a7a4.
[lonydyeHHple cTyaeHTaMu 3HaHHS 10 Kypcy «MareMarndeckoe MOJCINPOBAaHUE B
XUMUYECKON TEXHOJIOIMU» WCIOJIb3YIOTCS MPU BBINOJHEHUN Pa3JeoB KypCOBOTO M JUIIJIOMHOTO

IIPOCKTOB, @ TAK)XKE B KypCaX BCCX CICHIUCHUIIINH IIPU BBIIIOJTHCHWHU TCXHOJIOTHYECKHUX PACUCTOB
Ha OBM.

2.MecTo tucuunJnHbI B cTpykType OIl

JlucrunianHa OTHOCUTCS K BapHATUBHOM YacTH MpodecCHOHaNbHOTO IuKia. Jia u3ydeHus
Kypca TpeOyeTcs 3HaHue:

MaTeMaTHK{, HHPOPMATHUKH, (PU3UKH, OOIIEH U HEOPraHWYECKONH XUMHUU; OPraHUuYCCKOM
XUMUW; THAPABIUKH, aHATUTHYeCKOH XuMuu 1 @XMA; puznueckol XMMUHN; KOJUTIOUIHOW XUMUH;
9KOJIOTUH; WH(POPMAIMOHHBIX TEXHOJOTUHM B OTPACIH; MOBEPXHOCTHBIX sBiieHnid B HJ[C; xumun
HepTH; TEXHWYECKOW TEPMOJMHAMHKHA U TEIUIOTEXHUKW, METPOJIOTHH, CTaHIAPTH3aAlUH U
cepTudUKAINK; THIPABIMKH; OCHOBBI aJICOPOIIMH; HWHKEHEPHOU IpaduKu; MPUKIATHON MEXaHHUKH,
MPOIIECCOB M amlmapaToB XHMHYECKOW TEXHOJIOTMH; OOIIel XHUMHYECKONW  TEXHOJIOTHU;
0€301aCHOCTH JKU3HEACITCIBHOCTH; OCHOBBI M300PETATEIIbCKOM IEATEIbHOCTH M MTaTCHTOBEICHNUS,
B CHEIHAIbHOCTh;, JKOJIOTMYECKOTO IMpaBa; BBEICHHUE B XUMHUYECKYI0 TEXHOJIOTHIO TOIUIMBA U
YIJIACPOAHBIX MaTEpUANIOB; 3allachl  YIIIEBOJOPOJHOTO  CBHIPhS; OCHOBBI HE(PTSIHOTO Jiena;
000pyI0BaHUs BEICOKOTEMIIEPATYPHBIX MPOIIECCOB.

B cBoo ouepenp, HDaHHBIA Kypc, MOMHMO CaMOCTOSITEIBHOTO 3HAYCHHs], SBISETCS
MPEAIIeCTBYIOMEH AUCUUILTUHON I KypCOB: COBPEMEHHBIX MPUHIUIIOB MPUTOTOBICHUS U
METOJ/IOB aHajn3a TOIUIMB M MPOIYKTOB; METOJOB pa3felieHuss He(TEmpoayKTOB; XMUMHUYECKUX
PEaKTOpOB; CHCTEMBbl YIPaBJICHUS XWMHKO-TEXHOJOIMYECKUMHU MPOLECCAMU; TEOPUU XHUMHKO-
TEXHOJIOTUYECKUX MPOLECCOB; SIEKTPOTEXHUKH M TMPOMIICKTPOHHUKH; MaTEPUAIOBEJICHUS U
3aIIUTHl KOPPO3UH, XUMUUECKOW TEXHOJIOIMHU MPOU3BOJICTBA MACEIT; IPOEKTUPOBAHUS MPEAIPUATHI
otpacnu; YUPC; rereporeHHbll KaTalu3 W MPOU3BOACTBO KaTaau3aTOPOB; OCHOBBI HAYYHBIX
UCCIIETIOBAaHUHM; TEXHOJOTUHM HEPTEXUMUYECKOTO CHUHTE3a; OCHOBBI IPOMBIIIJICHHON 3KOJOTHH;
XUMHYECKasi TEXHOJIOTHS MepepadOTKH ra3a v MOJyYeHHs U3 HUX TOTLIMBA.

3. TpeGoBaHusi K YyPOBHIO OCBOCHMS JHCHHUIIHHBI
BrinmyckHUK nporpaMMel OakaaBpuata J0JKEeH 00J1a1aTh CIeAYIOIUMI KOMIIETCHIIUSAMU -



- BJAJeTh OCHOBHBIMH METOJAMH, CHOCOOaMH W CPEACTBAMU TOJYYEHUS, XpaHECHHUS,
nepepaboTku MHGOPMAIMK, UMETh HABBIKA PabOTHI C KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBICHHS
undopmarmeii (OI1K-5);

-TOTOBHOCTBIO MTPUMEHSATh aHAJUTUYECKUAE U YHCICHHBIE METO/Ibl PEIICHHS TTOCTABICHHBIX
3aja4d, HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTHUH, IPOBOAUTH OOpPabOTKY
nHGOpPMAIMY C UCTIOIB30BAHUEM MPHUKIIAAHBIX TIPOTPAMMHBIX CPEACTB chephl MpodecCHOHATHHOM
JeATEIbHOCTH, HCIIOB30BAaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJIOTHM W 0a3bl JaHHBIX B CBOEH
npodeccHoOHaTbHOW 00JIaCTH, TMAaKeThl MPUKIAAHBIX IMPOrpaMM Uil pacdeTa TEXHOJOTUYECKUX
napametpoB obopynoBanus (I1K-2);

- CIOCOOHOCTBIO aHAIM3UPOBATh TEXHOJIOTMUECKMH IPOIECC KaK OOBEKT YINpaBIICHUS
(TIK-12);

- CIIOCOOHOCTH IUIAHWPOBATH M TPOBOAHUTH (DU3NYECKHE M XUMHUYECKHE DKCIIEPHUMEHTHI,
MPOBOJIUTH 00pabOTKY WX pPE3Yy/IbTaTOB M OIEHWBATH IOTPEIIHOCTH, BBIJIBUTaTh THIIOTE3Bl M
YCTAQHABJIMBATh TPAHUIBI WX TPUMEHEHHS, MPUMEHSITh METOJbl MaTEeMaTHYeCKOTO aHalu3a |
MOJICTUPOBAHMSI, TEOPETHYECKOTO U IKCIIepUMeHTaIbHOro uccaenopanus (I1K-16);

- TOTOBHOCTBIO HCIOJIB30BaTh WH(OPMAIIMOHHBIE TEXHOJIOTUU TIPU Pa3pabOTKe MPOEKTOB
(TIK-22);

B pe3ynbpTaTe 0CBOCHUS TUCITUTUIMHBI CTYICHT JTOJDKEH

3HATh:

- OCHOBHBIC METOJBI, CIOCOOBI ¥ CpEJACTBA TIOJNYYCHHs, XPAHCHUS, IepepadOTKH
nH(OPMAIINY, IMETh HABBIKK PAa0OTHI ¢ KOMITBIOTEPOM KaK CPEJCTBOM YIpaBJICHUs WHMOpManuen
(OIIK-5);

- TIAKeTHI MPUKJIATHBIX POTPAMM JUIS PacdeTa TEXHOJIOTHYECKHUX MapaMeTPOB MPOIIECCOB
nepepaboTku HEPTH W Ta3a U CETEeBbIe KOMIIBIOTEPHBIC TEXHOJIOTMH W 0a3bl JaHHBIX B 00JACTH
moaenupoBanus (I1K-2);

- METOJUKH TPOBEICHHUS TCOPETUICCKUX M IKCIIEPUMEHTAIBHBIX UCCIEIOBAHHMA, OLICHKU
HX Pe3yJIbTaTOB M METO B MATEMATHUYCECKOTO aHaju3a u MoaenupoBanus (ITK-16);

yMeTh:

- COCTaBIISITh MAaTEMATHYECKHE MOJICIM TUIOBBIX 3aj[ay MPU MOJICIIMPOBAHUH MPOIECCOB U
anmapaTroB TepepadOTKM HepTH M ra3a, HaXOAWUTh CIHOCOOBI MATEMAaTHYECKOTO PEIICHUS H
MHTEPIIPETAIIMU CMBICIIA TIOY4CHHBIX MaTeMaTu4deckux pe3ynbtaroB (I1K-2);

- TIPUMEHSTh aHAJTUTUYCCKUE W YUCICHHBIC METOJbI TIPU PEIICHUU MOCTaBJICHHBIX 3a/1a4
MOJICITUPOBAaHUS TIPOIECCOB M aIllapaToB TepepadOTKu He)TH W Tra3a C HCHOJIb30BAHUEM
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTMH, TPOBOJUTH 00pabOTKy wuH(popManuu c
WCIIOJIb30BAHUEM ITaKeTa MPUKIIATHBIX TPOTPAMM Il MOJICIIMPOBAHUS M PacyeTa TeXHOJIOTHUSCKIX
napaMeTpoB 00OPYAOBaHUs; UCIIOJIb30BaTh CETEBbIC KOMITBIOTEPHBIC TEXHOJOTHH M 0a3bl TaHHBIX
[IPY MOJICIMPOBAHUH MPOIICCCOB U araparoB nepepadbotku Hedtu u raza (I1K-2);

- MPUMEHATh METOJIbl MaTEeMAaTHYeCKOTO aHajIM3a U MOJCITUPOBAHHS, TCOPETUUYECKOTO U
AKCTIIEPUMEHTAIIBHOTO WCCIICIOBAHMS, BBIIIBUTATh THUIIOTE3bl M YCTAHABJIMBATH TPAHMUIBI HX
MPUMEHEHHSI TIPU MOJICTUPOBAHUH IIPOLIECCOB U arnmapaToB nepepabotku Heptu u raza (I1K-16);

BJIA/IETh:

-METOJJaMH TPOBUJICHUS (PUINYECKUX M XUMHUYECKHX OJKCIEPUMEHTOB, MPOBOIUTH
00paboOTKy MX pe3ylbTaTOB W OLIEHWBATH MOTPEIIHOCTH, BBIABUIaTh THIIOTE3bl U yCTAaHABIMBATh
TPaHULBI UX MPUMEHEHHs], MPUMEHSATh METOJbl MATeMAaTUYECKOTO aHalW3a M MOJECIUPOBAHMS,
TEOPETHYECKOTO M SKCIIepUMeHTanbHOoro uccnenoBanus (ITK-16);

-HaBBIKAMHM UCTOJB30BaHUS HMH(DOPMALMOHHBIX TEXHOJOTHH Tpu pa3paboTke
MaTeMaTHYeCKUX U (U3MUYECKUX MOJIEJIeH MPoIeccCOB U 000pyAOBaHUs MepepaboTKu HEPTH U raza
(IIK-2);

- METOJIJaMU MOJISTMPOBAHUS TEXHOJOTUYECKUX MPOIIECCOB MepepadOTKi HEPTH U Taza C
WCIOJIb30BaHMEM aBTOMATHU3MPOBAHHBIX CUCTEM TEXHOJIOTHUECKOW MOATOTOBKH IMPOW3BOJCTBA B
cocraBe aBTopckoro kosuiektuna (I1K-22).



4.00beM TUCHHMILUINHBI U BUbI Y4eOHOI padoThl

Taoauna 1
Bcero CemecTpbl
Buj yueOHoii padoThl 4acoB/3a4.eI. 6 6
(0100) 0O3D0 (01010) 0O3D0
AyIUTOpPHDBIE 3aHATHS (BCETr0): 64/1,78 32/0,89 64/1,78 32/0,89
B toMm uncne:
Jlexuu 16/0,45 16/0,445 16/0,45 16/0,445
[TpakTuyeckue 3aHATHS 48/1,33 16/0,445 48/1,33 16/0,445
CeMuHapbl
JlabopaTopHbie pabOThI - - - -
CamocrosiTelibHasi padoTa (Bcero) 80/2,22 112/3,11 80/2,22 112/3,11
B ToM uncie:

Kypcogas paboTa (mpoekr) - - - -
Pacuetrno-rpaduyeckue paboTsl - - - -
UTP - - - -
Pedepatsr 10/0,28 12/0,33 10/0,28 12/0,33
Jloxmaasl - - - -
[Ipe3enTarum 20/0,555 20/0,56 20/0,555 20/0,56
U (unu) Opyeue 6uovi camocmosimenvpHoOU
pabomul:
[ToaroroBka k 1abopaTopHBIM paboTam
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 20/0,555 20/0,56 20/0,555 20/0,56
[ToaroToBKa K 9K3aMeEHY 30/0,83 60/1,66 30/0,83 60/1,66
Bun otuetHOCTH OK3. OK3. DK3. OK3.
Oomasn BCEI'O B yacax 144 144 144 144
TPYA0E€MKOCTh BCEI'O B 3auyeTHBIX 4,0 4.0 4.0 40
JAMCIUILINHBI eMHMIAX




5. Conep:xkanue pa3aeioB M CUUIITHHBI
Pa3nesnl AMCUMIVIMHBI M BUABI 3aHATHI

Tabéauua 2

HaumenoBanue pa3gesa JAUMCUMIUIMHBI 1O
cemecTpam

Yacobl

JEeKIHMOHHBIX
3aHATHH

Yacobl

NMPAKTHYECKHUX
3aHATHH

Bcero
4acoB

OCHOBHBIE TTIOHATHUSI MCTOda MOACIIMPOBAHUA.
Mogenu n monenupoBanue. Moaenu MarepraibHble
U MBICIIEHHBIE. MaTeMaTiuieckoe u Gu3ndeckoe
MozenupoBaHue. OCHOBHbIE CBOMCTBA MOJIEIIEH.
CYIIIHOCTI: " OEeJIN MaTEMAaTUYCCKOI' O
MO/IETUPOBAHUS 00HEKTOB XUMHYECKOM
TEXHOJIOTHH.

OcHOBHBIE CBOMCTBA XUMUKO-TEXHOJIOTUUECKOTO
nporiecca. CriocoObl MmoaenupoBanus. Llenu
MoaenupoBanus. X TII. XuMuko-TexHoiornyeckas
CHCTEMa U ITAIlbl €€ UCCIIeI0OBaHUS.

Knaccugukanus u coiictea XTC. Uepapxus XTC.
TexHomornueckune onepaTopsl U TUTIBI CBSI3H MEXTY
HUMH. THIIOBBIE TEXHOJOTUYECKUE CBSI3H MEXITY
dJIeMEHTaMU — TIOCJIeI0BaTeNIbHAs, TapaljieibHasl,
00BoHAs1. CXeMBI PTUX CBSI3€EM.

qDYHKI_[I/IOHaJ'II)HaH cXeMa IIPOM3BOJACTBA MECTAHOJIA.
TexHomornueckas cxema IMPOMU3BOJACTBA IIpoLecca
MCTaHOJIA. OnepaTopHa;I CX€Ma CHMHTE3a METaHOJIa.

MonenupoBaHue CXEMBI TEXHOJIOTUIECKOTO
nporiecca. [logxoapl K ONMHMCAaHWIO  XUMHUKO-
TEXHOJIOTUYECKOTO  Tporecca  KaK  CHUCTEMBI
(CTPYKTYpHBIH B SMITUPUYECKUHN ).

[IpencraBnenne rpynnel XTC B Buzme rpadoB u
MaTpHIL. Omnpenenenue rpada.
HeopuentupoBanusie, OpUEHTUPOBAHHBIC u
cmemannbie rpadoel. Hynb-rpad. Bunger rpados:
MMOTOKOBBIE, CUTHAJILHBIE U CTPYKTYPHBIE.

I'pad mno  oOmuM  MaccoBBIM  pacxojam,
COOTBETCTBYIOLIHI TEXHOJIOTHUECKOM cxeme
cuHTe3a MeTaHousa. [loTokoBbI Tpad Mo oOmUM
MaTepHaIbHBIM pacxoJaM. DKCcepruyeckui
MIOTOKOBBIH rpad.

Cunre3 ontumanbHO# cTpykTypbl XTC. IIpuHImIEI
teopun  cuHTe3a XTC:  IeKOMIIO3MIIMOHHBIN,
IBPUCTUYECKUH, HMHTErPAIbHO-TUINIOTETUYECKU,
9BOJIIOLIMOHHBIN.

16

48

64




JleKIIMOHHBbIE 3aHATHS

Tabumnna 3

Ne HaunmenoBanme Copepsxanue pasjiena

/11 | pa3iesia IMCIHILTMHBI
1 | OcHOBHBIE OHATHS OcHOBHbIE MOHATHS METOJAa MOJAEIUpOBaHUsA. MojaenupoBaHue u
METO/1a MOJAEIUPOBAHUS Mozaenu. Mogenu MarepuaigbHble W MbIcIeHHbIe. (OCHOBHBIE
TpeOOBaHUS K IPOLECCY MOJEIUPOBaHUS. IDKOHOMHYHOCTb.
TpanyKTUBHOCTSG.
2 | Cnoco6br mosenupoBanusi | CriocoOsr MOIETTUPOBAHUSI. MonenupoBanue MEPEXOIHBIX
npoueccoB. Marematnyeckoe U (U3NYECKOE MOJAEITUPOBAHUE.
[TapameTpsl Mozenei.

3 | Ha3nauenwue CymHOCT, W LEIM MOJCIHUPOBaHUS OOBEKTOB  XMUMHMUYECKOUN
MOJENUPOBAHUS XUMHKO- | TEXHOJIOTMU. MoAeTupoBaHne KaK COBPEMEHHBIH METOJl aHaiu3a U
TEXHOJIOTUYECKHAX CHHTE3a XUMHUKO-TeXHoJIoTHueckux nporeccoB (XTII).

MIPOLIECCOB

4 | MonenupoBanue  cxembl | [IpuMeHeHue pa3nUUYHBIX TpUEMOB MojenupoBaHus. Iloxxomsr k
TEXHOJIOTUYECKOTO MOJIETUPOBAHUIO XUMHKO-TEXHOJIOTHYECKUX MIPOLIECCOB:
npotrecca. NEeTEPMUHUPOBAHHBIN U CTOXaCTHYECKUN, UX BO3MOXKHOCTh U cdepa

WCIOJIb30BaHUA. XHUMHUKO-TEXHOJOTUYECKUH TpoIlecc Kak CHUCTEeMa.
OcCHOBHBIE 3JIEMEHTHl XMMHUKO-TEXHOJIOTHUYECKOro mpoiiecca. Cxema
BHEITHUX CBSI3€ll XUMHUKO-TEXHOJIOTHYECKOTO IMpolLiecca.
KoHnTponupyemble 1 HEKOHTpOJIUpYEMBbIe (PaKTOPBI.

5 | MogenupoBanne  cxembl | [ToaXoapl K ONMUCAHHWIO XMMHKO-TEXHOJOTHUECKOTO IpOIecca Kak
TEXHOJIOTMYECKOTO CHUCTEMBI (CTpyKTYpHBIT u AMITUPUICCKUN). Crpykrypa
npouecca. Iloaxompl K | MaTEMaTHYeCKOro  OMNMCAHMS  NPU  CTPYKTYPHOM  IOJXOJE.
OTIMCaHUIO xuMuko- | Mepapxnueckas CTPYKTypa u AMITUPUYECKUE MO/JIENH.
TEXHOJIOTUYECKOTO MopenupoBaHre HECTAIMOHAPHBIX MTPOLIECCOB.
rporiecca.

6 | [IpeacraBnenne rpynmnsl | Moaenu CIUIOMIHBIX Cpel W ICEBJOTOMOT€HHbIE Mojenu. Monenu
XTC B BuAe rpadoB U | HACATBHBIX IMOTOKOB. Mojenu HEUJCaIbHBIX IMOTOKOB. CIOXKHBIE
MaTpulLl. mozaenu. KomOunupoBanuele Mozaenu. Omnpenenenue rpada.

HeopuentupoBanHbie, OpHEHTHPOBAHHBIE 1 CMEIIAHHBIE TPadBbl.
Hynb-rpad. Buasl rpadoB: noTokoBbie, CUTHAIBHBIE U CTPYKTYpPHBIE.

7 | I'pad o obumm | CocraBneHue TOTOKOBBIX TpadoB MO OOMKMM MaTepHaTbHBIM
MacCOBBIM pacxojam, | pacxoJaM B  TEXHOJOTMYECKOM CXeMe CHHTE€3a METaHoJja.
COOTBETCTBYIOLIUN DKcepruueckuil MoTOKOBLIH rpad.

TEXHOJIOTUYECKOH  CXeme
CHUHTE3a METAHOJIA.

8 | Cunres onTUManbHOM | ONTUMU3AIMS TEXHOJOTHUECKUX mpoueccoB. Popmanu3anus 3a1auu.
CTPYKTYpBI XTC. | Kpurepuit ONTUMAIBHOCTH. OntumMusupyromme (bakTopshL.
ITpuHLHATIBL teopur | Knaccugpukanus meronos ontumuzanuu XTC. Ontummzanus XTC
CHUHTE3a XTC: | M0 TEXHOJOTMYECKMM, OJKOHOMMYECKMM M JKOJOTMYECKUM
JEKOMIIO3UIIMOHHBIN, kputepusaM.  CocraBnenne wmozenun  XTC.  KommnbrorepHsie
3BPUCTUYECKUH, MOJEJIMPYIOIINE CUCTEMBI JUIsl pacyeTa U ONTUMHU3AINN XUMHYECKUX
WHTETpaJIbHO- IIPOU3BO/JICTB.

TUMIOTETUYECKUH,
9BOJIIOLIMOHHBIN.

JlabopaTopHBIi NPAKTHKYM — OTCYTCTBYET




HpaRaneCRne 3aHATHUSA

Taoauna 4
Ne Ne pazpena qucuuninHel HaumenoBaHue mpakTH4eCKUX padoT
OcHoBHbIE nousaTus | Onepanuu ¢ MaTpuamMu. MaTpuyHble METO/IbI

1 | monenupoBanwusi. pacuera MaTepuaibHbIX U TeIuoBbIX 0anancoB XTC.
CriocoObI MOIETMPOBAHUSI. TexHOJIOTUYECKUI METOT aHAJIU3a.

Lenmn MoaenupoBaHusl XUMUKO-
TEXHOJIOTMYECKHUX MPOIECCOB

2 | Uenn MoaenupoBaHus XMMUKO- MoaenpoBaHue THIa peaklIMOHHOTO anmnapara Jjst
TEXHOJIOTMYECKUX MPOIECCOB. XMUMHUYECKON PEeaKIHH.

MonenupoBanne CXEMBI
TEXHOJIOTMYECKOr0 IIpolecca.

3 | [lomxompl K OMUCAHUIO XUMHKO- | MoJenu HeuealbHbIX MIOTOKOB. Pacyuer npoTekanus
TEXHOJIOTMYECKOTr0 Mpolecca Kak | XMMHUYECKON PEeakIiH B sSIY€eYHON MOJIEIH.
CHCTEMBI (cTpyKTYpHBIi u | MccrnenoBanue ruipoJMHaMUKH ITOTOKA JKUIKOCTH Ha
SMIUPHUYECKUI) Tapeske peKTU(PUKANOHHON KOJOHHBI.

4 | Llenu MoaenupoBaHUs XUMHKO- MareMaTH4ecKiue MOICITH TPOMBITIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB. npoiieccoB HedTenepepadoTKe.

HekoTopsie 0COOEHHOCTH
MoJenein u 3a1a4
MaTeMaTH4eCKOTro
MOJEIUPOBAHUSI.

5 | Hexortopsie ocobenHoct | MojenupoBaHue paboThl peKylepaTUBHBIX

MoIelen u 3a/1a4 | TEMI000OMEHHBIX amnmapaToB. Pacyer u
MaTeMaTH4eCKOTro MOJIETTUPOBAaHUE TETJIOOOMEHHBIX alllapaToB C
MOJETUPOBAHUS. M3MEHEHHUEM arperaTHoro COCTOSIHUSI 000UX
OntrMu3zanus TEXHOJOTHYECKUX | TEIJIOHOCHUTENEH
MIPOLIECCOB.
OcHoBBI MO/IETTUPOBAHUS
XUMHYECKUX KOHTaKTHO-
KaTaJUTHYECKUX peakTopoB
(ckuakodaszHbIX, CYCIICH3UOHHBIX,
C KUIISIIIUM CJIOEM KaTalu3aTropa
U 1p.).

6 | OntuMmusanus TexHoJoruyeckux | PacueT u MoaenupoBaHus TEI000MEHHBIX

MIPOLIECCOB. anmnaparoB C U3MEHEHHEM arperaTHOr0 COCTOSTHUS
OcHoBBI MOJICJTUPOBAHUSI | OJTHOTO U3 TETNIOHOCUTEINEH
XUMHYECKUX KOHTaKTHO-
KaTaJIUTHYECKUX pPEaKTopoB
(kuaxodas3HbIX, CYCHEH3HOHHBIX,
C KUISIIIMM CJIOEM KaTalu3aTopa
u ap.).

7 | Hekotopsle ocobeHHOoCTH | Moienb peKTU()UKAMOHHOM KOJIOHBI
MOJIeen u 3a1a4
MaTeMaTH4YeCKOTO
MO/IETTUPOBAHUSI.

OcHoBBI MO/JICTUPOBAHUS
XUMUYECKUX KOHTaKTHO-

KaTaJIMTHYCCKHUX PCAKTOPOB




(>xuaKoda3HbIX, CYCTIEH3UOHHBIX,
C KHIIUM CJIOEM Karajau3aTopa

u ap.).

8 | OnTuMu3anus TEXHOJOTHUECKUX | MoaenupoBaHue U OIIMCAHUE CTPYKTYPhI IOTOKOB
MIPOIIECCOB. OcHossl | (ha3 B anmapaTe U alrOPUTMBI pacyeTa CTallMOHAPHBIX
MO/ICTTUPOBAHUS XUMUYECKUX | PEKUMOB paboThl abcopOepoB.
KOHTAKTHO-KAaTaAJIUTHYCCKUX
peakTopoB (>xuakoazHbIX,

CYCIICH3UOHHBIX, C KHUITALITUM
CJIOEM KaTaJnu3aTopa u Jp.).

9 | OnTuMH3aIKs TEXHOJOTHYECKHX | MoIeMpoBaHye 1 ONMCaHNE HECTAI[MOHAPHOM

MIPOIIECCOB. OcHoBHI | abcopO1uy B Haca104HOU KoJIoHHE. [Ipotecchl
MOJCIPOBAHUSA XUMHYCCKUX | OKCTPAKIHUH B HACAJOYHBIX KOJIOHHAX.
KOHTAaKTHO-KaTaJIUTHUYCCKUX
peaKkTopoB (>kuaKoQa3HbIX,
CYCIICH3UOHHBIX, C KHUITALITIM
CJI0EM KaTayMzaTropa u ap.).

6. CaMmocTosiTe1bHAs1 PA00Ta CTYAECHTOB 10 JMCHUIIIMHE

BOHpOCbI AJIS CAMOCTOATEC/IbBHOI'O U3YYCHUSA

Nori/mt

HanmenoBanue TEM, UX COACPIKAHUC

Cxema pa3pabOTKH TEXHOJOTHYECKOTO mporecca. [IpuMeHeHne pa3muaHbIX TPUEMOB
MOJICTTUPOBaHUS: (PU3NKO-XUMHUECKOE HCCIIeOBaHNE (UCCIEIOBAaHUE PAaBHOBECHUS U
SHEPTeTUKU PEAKIUU W KUHETHKH PEaKIMH); MBICICHHAS MOJIENb XHUMHUYECKOTO
mporecca; MOJICTHPOBAHHE OCHOBHBIX CTOPOH pa0OTHI ammaparypsl Ha CTEHIAX;
MOJTydCHHE MAaTeMaTHYeCKOW MOJENH Tpolecca (COCTaBICHHE MAaTeMaTHYeCKOTO
ONMCAaHWsI OpWUTHHANA, CO3JAHWE AITOPUTMA  MOJCIHPOBAHHS,  IMPOBEpKa
aJICKBaTHOCTU MOJICIIH, WHTEPIPETAIMs PEe3yIbTaTOB MOJCIUPOBAHUS W TPHHSATHE
perieHus).

XUMUKO-TEXHOJIOTUYECKUHN Tpolecc Kak cucremMa. OCHOBHBIE AJIEMEHTBHl XUMMKO-
TEXHOJIOTMYECKOro Ipoliecca. BanmoaeiicTBre 371eMEeHTOB, COCTABIISIOIIUX XUMHUKO -
TEXHOJIOTMYecKUii mporiecc. Cxema BHEUIHUX CBS3EH XMMHMKO-TEXHOJIOIHMUYECKOTO
npouecca. KoHTponaupyeMbie 1 HEKOHTPOIHPYEMbIe (PaKTOPHI.

MO,Z[GJ'II/IpOBaHI/IC TOMOI'CHHBIX XHMHUUYCCKUX PCAKTOPOB. CTPYKTypHBIﬁ aHaJIn3
IponecCoB, IPOTCKAOIMUX B PCAKTOPC, BLIACICHHC MHUKPO- H MaKPOYPOBHeﬁ.
Omnucanue MNPOTCKAHUA XHUMHUUYCCKOI'0O IIponecca B pCaKTOpPC UACAIbHOIO CMCIICHUS,
HnACaJIbHOI'O BBITCCHCHMA. YPaBHeHHH TEII0BOr0 OajaHca TOMOIE€HHBIX XUMHYECKUX
PCAKTOPOB. CpaBHeHI/Ie Pa3JIMYHbIX TUIIOB XUMHWYCCKUX PCAKTOPOB.

MoienupoBaHie KOHTaKTHO-KaTaJTUTUYECKHX pPEakTopoB. HenmoaBwkHBIN  cioi
KaTaJIn3aTopa, MPOIEeCcChl MepeHoca B ciioe. KOHCTPYKIIMU XUMUYECKUX PEaKTOPOB C
HETIOJIBMDKHBIM CJI0eM KaTaiu3atopa. KBa3uroMoreHHbIe MOJICITH KaTAIUTHYCCKUX
XUMHUYECKUX TPOIECCOB. MOJECTUPOBAaHUE MPOMBIIUICHHBIX — KAaTaTUTUYCCKUX
polieccoB (Ha mpumMepe J1ro0oro nporecca HedrenepepadboTKn).




Tembl pedepaTos

1. CucreMHbIe 3aKOHOMEPHOCTU B XUMHUYECKOM TEXHOJIOTUH.
2.XMMHKO-TEXHOJIOIMUCEKasl CUCTEMA U 3Tallbl €€ UCCIEA0BAHMUSL.

3. Knaccuduxamus u cBorictea XTC.

4. Uepapxus XTC.

5. TexHOoNIOrn4YecKre ONepaTopbl U CBSI3U MEKY HUMH.

6. Mogemu XTC.

7. Tononorunueckue uccnenoanuss XTC ¢ TOMOIIBIO CXeMO-TPaPUIECKUX MOJIETICH.
8.Ilpencrasnenue crpykrypsl XTC B Buzie rpadoB 1 MaTpuil.

9. Cuntes ontuManbHO cTpykTyphl XTC.

10.MaTemaTu4eckoe MOACITHPOBAHNE XUMHUKO-TEXHOJIOTHUECKUX CHCTEM.
11.0cHOBHBIE OHATHS U OIIPE/ICTICHHUS.

12. OCHOBHBIE TUIIHI MATEMATUUYECKHUX MOJIEIEH.

13. CocTaBiieHre MaTEMaTUYECKOTO OMMCAHUS U BBIOOP METO/A €r0 PEeLIeHUsI.
14.CocraBHble 4aCTH MAaTEMATHYECKOM MOJIEN XUMHUKO-TEXHOJIOTHYECKOTO Mpolecca.
15.ITapamerpudeckas uaeHTU(DUKAINS U TTPOBEPKA aICKBATHOCTH MAaTEMaTUUECKOW MOJIEIIH .
Pedepat moxeT ObITh BbIOpaH Ha JII00YI0 TEMY 10 U3y4aeMOMY Kypcy

7. ®OHABI OLIEHOYHBIX CPEICTB

Bonpockl k nepBoii pyoe:KkHOH aTTeCTAMHU

1.OcHOBHBIE MOHATUSA METO/1a MOJICTTUPOBAHMUSL.

2.MonenupoBaHHU€e U MOJIEIIH.

3.Mopenu maTepuaibHbI€ U MBICTICHHBIE.

4, MaTteMaTHUYeCKHE MOJICIIH.

5.0cHOBHBIC TPeOOBAHUS K MPOIIECCY MOJCITHPOBAHHUS.

6.9KOHOMUYHOCTb. TpagyKTUBHOCTD.

7.CriocoObl MOIETTUPOBAHMSL.

8.MoaenupoBaHue NEPEXOAHBIX MTPOIECCOB.

9.MaTteMaTr4ecKkoe MOJIeTMPOBAHHUE.

10.ITapameTpsl MaTEMATUYECKOM MOJICIIH.

11.®uznueckoe MOACIMPOBAHUE.

12.MeTtoa ¢pu3HUECKOro MOJICITHUPOBAHHMS, 00JIACTH TPUMCHCHHUS.

13.MaremaTtuueckoe MOJEITMPOBAHKUE.

14. CymHOCTb U 1EIH MaTEMaTHYECKOTO MOJICTTMPOBAHMS 00bEKTOB XUMHUUYECKOM TEXHOJIOTHH.
15. Maremarnueckoe MOJEIUPOBAHUE KaK COBPEMEHHBIN METOJ] aHAJIM3a U CUHTE3a XUMHUKO-
TexHojorudeckux npoueccon (XTII).

16. MoaenupoBaHue CXeMbl TEXHOJIOTMUECKOTO MpoIIecca.

17.IlpuMeHenre pa3InyHbIX TPUEMOB MOIETUPOBAHMUS.

18./IBa moaxoja K COCTaBIEHHIO MAaTeMAaTHMYECKMX MOJENel mpolecca: AETEPMUHHPOBAHHBIN U
CTOXaCTHUYECKUH, X BO3MOKHOCTH U c(pepa HCIOTb30BaAHMUSL.

19. XMMHMKO-TEXHOJIOTHYECKUH MPOLIECC KaK CUCTEMA.

20.OCHOBHBIE 31IEMEHTHI XUMUKO-TEXHOJIOTMUECKOT0 MpoIecca.

21.CxeMa BHEIIHUX CBSI3€M XUMHKO-TEXHOJIOTMYECKOTO IIpoLiecca.



22 KoHTponupyeMble B HEKOHTPOJIHPYEMbIe (PaKTOPHI.

Bomnpocs! k0 BTOpoii py0e:kHOMH aTTecTaluu

1.Iloax01bl K OMMCAHUIO XUMUKO-TEXHOJIOTUYECKOTO MPOIIECCca KaK CUCTEMBI (CTPYKTYpPHBII U
SMIUPUYECKUIN).

2.CTpyKTypa MaTeMaTU4YeCKOT0 OIMCaHUs IIPU CTPYKTYPHOM MOJIXOJE.

3.Mepapxuueckas CTpyKTypa MaTEMaTUYECKON MOCIIH.

4. DMOUpPUYECKUE MOJEIIH.

5.MaremaTrueckre MoI€IN HECTAI[MOHAPHBIX MPOLIECCOB.

6.HexoTopbie 0cOOEHHOCTH MOJETIeH 1 3a/1a4 MAaTEMaTHIECKOTO MOACITHPOBAHNSI.

7. I[TapaMeTpsl MOJIENH.

8.Mojienu CIUIONIHBIX CPel ¥ TICEBJIOTOMOT€HHBIE MOIEIIH.

9.Moienu uieanbHbIX MOTOKOB.

10. Moaenu HenaeanbHbIX TOTOKOB.

11. Cnosxxnbsle Mmoaenu. KoMOMHUpOBaHHBIE MOIEITH.

12. OnTnMu3anus TEXHOJOTUYECKUX MporeccoB. PopManu3anus 3a1a4yu.

13. Kputepuit ontumanbHOCTH. ONTUMUZUPYIONTHE (HAKTOPHI.

14 . Knaccudukanus metonoB ontumuzamnmu XTC.

15.0nrumu3zanust XTC no TEXHOJIOTMYECKUM, SJKOHOMHYECKUM U YKOJIOTMYECKUM KPUTEPUSIM.
16.CocraBienune monenu XTC.

17. KoMnbIOTEpHBIE MOJEIUPYIOIIUE CUCTEMBl JUIsl pacyeTa W ONTUMHU3ALMM XUMHUYECKHX
MIPOU3BO/ICTB.

18. OCHOBBI MOJETUPOBAHUS XUMUYECKUX KOHTAKTHO-KATaJTUTHUYECKUX PEAaKTOPOB (3KUIKO(a3HBIX,
CYCIEH3UOHHBIX, C KUIISIIUM CJI0EM KaTajlu3aropa u Ip.).

19.MaTemaTuyeckoe MOJEIUPOBAaHUE — TIEPCIEKTUBHOE HANPABJICHUE COBEPLICHCTBOBAHUS
XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

20. MoienupoBaHe IPOMBIIUICHHBIX KaTATMTUHYECKUX MPOILIECCOB (HA MPUMeEpe CUHTE3a METaHoJa
WJIH JIpYTOro IMporLecca).

21.ITpumepsl MaTeMaTHUYECKUX MOJIENIEeH MPOMBIIIJICHHBIX MTPOLIECCOB HEPTEnepepadOTKH.

Bomnpocsl k 3xk3aMeny

1.OcHOBHBIE NOHATHSA METO1a MOJICITUPOBAHUSL.
2.MonenupoBaHue U MOJIEIH.

3.Mojienu MatepuaabHbIe U MBICIICHHBIE.

4. MaTemaTH4eCKUEe MOJIENH.

5.0cHOBHBIE TpeOOBAHUS K MPOLIECCY MOJETUPOBAHHUS.
6.OK0HOMHUYHOCTB. TpagyKTUBHOCTE.

7.Crioco6b! MOAETHUPOBAHMUS.

8.MonennpoBaHue NEpEXOAHbIX TPOLIECCOB.
9.MatemaTnuecKkoe MOJIEITUPOBAHHE.

10.ITapameTpsl MaTEMaTUYECKON MOJIENH.
11.®uznveckoe MOJIETUPOBAHUE.

12.Metox $pU3N4IECKOTO0 MOICTUPOBAHUS, 00JIACTH TPUMEHEHUS.
13.MaremaTnueckoe MOJEINPOBAHNE.



14. CymHOCTb | 11eJId MaTEMaTUYECKOr0 MOJCIMPOBAHUS 0OBEKTOB XUMHUECKON TEXHOJIOTHH.

15. Maremarnueckoe MOJCIIMPOBAHUE KaK COBPEMEHHBIN METOJ] aHaIu3a U CUHTE3a XUMHUKO-
TexHoJioruueckux npoueccon (XTII).

16. MoaenupoBaHue CXeMbl TEXHOJIOTHYECKOIO IpoLecca.

17.IlpuMeHeHne pa3IuyHbIX IPUEMOB MOJIEINPOBAHUS.

18./lBa moaxoja K COCTaBICHHUIO MAaTEMAaTHYECKMX MOJENEH Ipolecca: ACTEPMUHMPOBAHHBINA U
CTOXaCTHUYECKUH, X BO3MOKHOCTH U c(hpepa HCIIOIb30BaAHHUS.

19. XMMHKO-TEXHOJIOTMYECKHI MTPOLIECC KAK CUCTEMA.

20.OCHOBHBIE IEMEHTHI XUMUKO-TEXHOJIOTHYECKOT0 MpoIiecca.

21.CxeMa BHEITHUX CBSI3€M XUMUKO-TEXHOJIOTHYECKOTO Tpoliecca.

22 .KoHTponupyeMble 1 HEKOHTPOJIUPYEMbIE (aKTOPBI.

23.1Toaxoapl K OMHUCAHUIO XUMHUKO-TEXHOJOTUUYECKOTO TPOIlecca KaK CUCTEMBI (CTPYKTYPHBIA H
AMIUPUYECKUI).

24. CTpyKTypa MaTeMaTHYECKOTO OTIMCAHUS TIPH CTPYKTYPHOM IIOIXO/IE.

25.Uepapxuueckas CTpyKTypa MaTEMaTHUECKON MOJIEIH.

26. DMIIUPUYECKHAE MOJICITH.

27.MareMaTH4ecKue MOJICIIA HECTAIIHOHAPHBIX ITPOIIECCOB.

28.HexoTopbie 0COOCHHOCTH MOJICIICH | 3a/1a4 MaTEeMaTHIECKOTO MOICTUPOBAHUSI.

29. [NapaMeTpbl MOJIEIH.

30.Moten CIIONTHBIX CPeJT U TICEBIOTOMOTCHHBIC MOJICITH.

31.Monenn naeaabHEIX TIOTOKOB.

32.Monenu HenaealbHBIX IIOTOKOB.

33. Cnoxubie Moaenn. KoMOMHUpPOBAaHHBIE MOIETH.

34. OnTuMu3anys TEXHOJOTHYECKHUX IporeccoB. Popmann3anus 3a1a4yu.

35. Kpurepuii ontumansHOCTH. ONTUMH3UPYIOMNE (PaKTOPHI.

36.Knmaccudukanus metonoB ontumusanuu XTC.

37.0ntumu3zanust XTC 1o TEXHOJIOTHYECKUM, IKOHOMUYECKUM U 3KOJOTHYECKUM KPUTEPHSIM.
38.CocraBienue moaenu XTC.

39. KoMnploTepHBIE MOJEIUPYIOLIME CHUCTEMBI [UIsI pacyeTa W ONTUMHU3ALMM XUMHUYECKHX
IIPOU3BO/ICTB.

40. OCcHOBBI MOJICTMPOBAHUS XUMHUYECKUX KOHTAKTHO-KATAIUTUYECKUX PEAKTOPOB (FKUAKO(PA3HBIX,
CYCIIEH3UOHHBIX, C KUIISIIUM CJI0OEM KaTalu3aropa u Ip.).

41.MaremMaTu4eckoe MOJECIUPOBAHUE — TMEPCIEKTUBHOE HAIMPABICHUE COBEPILICHCTBOBAHUS
XUMHUKO-TEXHOJIOTHYECKUX MPOIIECCOB.

42. MonenupoBaHue MPOMBIIIJICHHBIX KaTAIUTUYECKUX MPOIECCOB (Ha MPUMEPE CUHTE3a METAaHOJIa
WJIH JIPYTOro IMpoLecca).

43.TIpumepbl MaTeMaTHYECKUX MOJIEJIeH MPOMBIIILIEHHBIX MPOIleccOB HedTenepepaboTKy.



OO0pa3ubl 0u1eTOB

O0pasen Ous1eTa Ha NEPBYIO0 PYOEKHYI0 ATTECTALMIO

'POBHEHCKUI I'OCYIAPCTBEHHBIN HE®TIHOU TEXHUYECKUI YHUBEPCUTET

BUJIET Ne_1
JAucuuninna MojeaMpoBaHue XUMHKO-TEXHOJOIMYECKHUX MPOLECCOB
Hucruryr Hedtu u I'aza Cneunanbuocts HT cemectp V1

1. OcHOBHBIE HOHIATHI METOJIA MOJIETUDOBAHMSL.

2. DKOHOMHUYHOCTh. TPAAYKTUBHOCTb.

3. MaremaTuueckoe MOJCINPOBAHNE KaK COBPEMEHHBIM METOJI aHAIW3a M CHUHTE3a XHMUKO-

TexHoJiornueckux rnporeccos (XTII).

YTBEPXIAIO

« » 2020 r. 3as. kagheopoi JI.III. MaxmynoBa

Oo0pa3en 0us1eTa HA BTOPYIO PYO€KHYI0 ATTECTALUI0

T'PO3HEHCKUM I'OCYJAPCTBEHHBIN HE®TAHOM TEXHUYECKU YHUBEPCUTET

BUJIET Ne_2
Jucuuninna MoneanpoBaHue XUMHKO-TEXHOJIOTHYECKHX NPOIECCOB
Hucruryr Hedrn u I'aza Cneuunanbnocts HT cemectp V1

1. TloaxoJbl K ONMCAHUIO XUMHUKO-TEXHOJIOTHUYECKOTO MPOIECcCca KAK CUCTEMBI (CTPYKTYPHBIA U
SMIIUPUYECKUI)

2. OCHOBHI MOACTIUPOBAHUA XUMHUYCCKUX KOHTAaKTHO-KaTaJIUTHYCCKHUX PCAKTOPOB
()KI/IHKOd)EBHHX, CYCIICH3MOHHBIX, C KMIIAIIKUM CJIOEM KaTaJlnu3aTopa U ]_'[D.).

3. CnoxxHbie MOACIH. KOM6I/IHI/IDOBaHHbIC MOACIIH.

YTBEPKJIAIO

« » 2020 r. 3ae. kageopoii JL.III. MaxmynoBa




Oo0pa3zen 3K3aMeHALMOHHOT0 OMJIeTa

'PO3BHEHCKUI I'OCYIAPCTBEHHBIN HE®TIHOMU TEXHUYECKUI YHUBEPCUTET

BUJIET Ne_3
JAucuunimna MojeapoBaHUe XUMHKO-TEXHOJOTHYECKUX MPOLECCOB
Hucruryr Hedtu u I'aza Cneunanbuocts HT cemectp V1

1. OcHOBHBIE TOHATHSI METOA MOJEIUPOBAHNA. MOJIETUPOBAHNE Y MOJIENH.

2.HOI[XOI[BI K ONMCAHMIK XUMHWKO-TEXHOJOTMYCCKOTO Iponecca KakK CHUCTEMBI (CTDVKTVDHI:IfI u

SMITUDUYECKUH)

3. Maremarnueckoe MOJACITUPOBAHUEC — MEPCIICKTHUBHOC HANMPABJICHUC COBEPHICHCTBOBAHUA

XUMHUKO-TEXHOJIOTHYECKHX ITPOIIECCOB.

YTBEPXJIAIO

« » 2020 r. 3ae. kagheopoi JI.III. MaxmynoBa

8. YueOHO-MeTOAUYeCcKOe U HHPOPMALIMOHHOE o0ecTieyeHHe TUCIUIINHBI
a) OCHOBHAs JIMTepaTypa

1.KpaBuoB A.B., Ymea H.B., Ky3smenko E.A., ®&nopoB A.D. MaremaTtrueckoe
MOJENUPOBAHNE XUMMKO-TEXHOJIOTHMUECKUX mpoiieccoB. JlabopaTopHslii mpaktukym. Yacts 1.-2
u3n., ucnop.- Tomck: U3a-so TITY, 2006.- 136 c.

2.'aprman T.H., Kunymmn J[.B. OcCHOBbl KOMIBIOTEPHOTO  MOJCIMPOBAHUS  XUMHKO-

TEXHOJIOTHYECKHX MpoIleccoB: YuebHoe nocobue ans By3oB. - M.: UKL «Akagemkuura», 2006. -
416 c.

3. Kadapos B.B., lopoxoB N.H.CuctemHblii aHanu3 NpoIiecCOB XMMHUYECKON TEXHOJIOTUU. - M.
0) AOMOJIHUTe/IbHAS JIUTEpaTypa

1.Kagapor B.B., I'me6oB M.b. Martemaruueckoe MOJEIUPOBAaHHE OCHOBHBIX IPOLIECCOB
XUMHUYECKUX Mpou3BoAcTB. M.: Bricmias mkomna, 1991. - 400c.

2. Typuax JI.1. OcHOBBI uncieHHbIX MeTO10B. - M.: Hayka,1987. -120c.

3. Memankus B.II. DkciepTHbIE CUCTEMBI B XUMHUH U XUMUYECKOU TexHONOTHH. - M.-1996 T.
4.3akreim, A.}O. BeeneHue B MOJENINPOBAHNE XUMUKO-TEXHOJIOTUYECKUX MpouieccoB. M.: Xumus.
1982.-288c.

5. Hemunenko, H.J[. MonenupoBaHue u ONTUMHU3AIUS B XUMHUYECKOW TexHosoruu. M.: Hayka.
1991. -324 c.

B) HHTepHeT-pecypcesl (Cait - www.twirpx.com.)



|.Marematuyeckoe  MOJCIHPOBAHHE  XMMHKO-TEXHOJIOTHYECKHX  cHcTeM.  YacTh 1
Mertononoruueckue u teopetuuyeckue ocHoBbl. Tekcr nekuuit. / JI.C. Topnees, E.C. Kanocosa,
B.B. Makapog, 10.5. C6oeBa, PXTY um. J1.. Menneneera. M.1999, 48 c.

2. MaremaTHueckoe  MOJIEIMPDOBAaHHE  XMMHKO-TEXHOIOTMYECKHX  cHcTeM. Yactes 2.
MaremaTHYeCKOE MOJIETHPOBAHHE XHUMMKO-TEXHOJIIOTHYECKHX CHCTEM HENpephIBHOIONCHCTBHS.

Texer nexumii. / JI.C. T'opnees, E.C. Kanocosa, B.B. Makapos, }0.5. C6oesa, PXTY um. JI.U.
Menneneesa. M.1999, 48 c.

3.beneko B.II., Illecromanos B.B., Kadapor B.B. Maremarnyeckue MOJENH XHMHKO-
TEXHOJIOrHYeCKHUX npoueccos. U.2. M. MockoBCKHi XHMHKO-TEXHONOTHYeCKHH HHCTUTYT uM. JI. 1.
Menzeneesa. - 1981,.- 40 c.

4 Harapees C.B. CucTeMHbI aHAIN3 1 MaTeMaTH4eCKOE MOJEIHPOBAHHE MPOLECCOB XUMHYECKOM
texHojorud. Ilox pen. B.H. bBinauveBa. VBaHOBCKHMIf TrOCyIapCTBEHHBIM — XHMHKO-
TEXHOJIOTHYECKUH yHHBEpCHTET. YuebHoe nocobue. — ViBanoso, 2007. - 80 c.

5.I'yanu C.B., Slnuykosckas E.B. Marematuueckoe MozmenupoBanue u pacyer Ha DBM xummuko-
TEXHOJIOrHYecKuX mpoueccos. [Ipumeprsr U 3amaun. Y.2. YueGHoe mocobue. — Upkyrck: H3I.
UpI'TY, - 2010. - 216 ¢.

6. 3akreiim A.IO. BBenenue B MOAEMHpOBaHHE XHMHUKO-TEXHOJOIHYECKHX IMPOLIECCOB -2-€ M3
[Tepepaborannoe u non. M.: Xumus, 1982. 288 c.

r) IporpaMMHOe H KOMMYHHKAIHOHHOe o0ecnevenne

1. DNeKTpOHHBIH KOHCIEKT JIEKIIHiA.
2. Metoauueckue yKazaHus K BBIOJHEHHIO 1a00paTOpHBIX paboT.

9. Marepnanbno-rexnnqeclcoe ofecneyeHne AHCHHUIIHHBI

1. JlaGoparopus Ui npoBeeHUS TaO0PaTOPHBIX paboT U aHAIN3a KayecTBa He(YTENPOLYKTOB U
NPOAYKTOB HEPTEXMMHUYECKOTO U OPraHUYECKOro CHHTE3A.

2. Kirace ¢ nepcoHanbHBIMH KOMITBIOTEPAMH JUIs TIPOBE/ICHHUS MPAKTHYECKHX PacyeToB IO JaHHBIM,
NOJIy4eHHBIM B X0/1e 1JabopaTOpHBIX paboT U UX opopMIICHHS.

CocraBureib:
Q[ KO GsEe— /Axmanosa X.X., mpodeccop kadenpsr «XTHI»/
Toannts ®HO, s0mKHOCTS
« » 20 .
COTI'JIACOBAHO:

3asenyromuii kageapoi «XTHI»:

¢ f/fi/,é <7 / / Maxmynosa JLITI /

nonmy = ®UO

JAupekTo gMP:
/ Maromaesa M.A. /
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