MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEILHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«TONMBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET)
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(unoexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MOZ[CJIHpOBaHI/Ie TEXHUYECKHX CUCTEM

(HaumeHo8aHUe OUCYUNIUHBL)

10 HAITPABJICHUIO MTOJATOTOBKH
18.04.01 XumMmuueckass TEXHOJIOTUSA

HaIpaBJIEHHOCTH (MPOhHUIIb)
ParnmonansHo€ MCTI0Ib30BaHUE IPUPOTHBIX U CHIPHEBBIX PECYPCOB B XMMUYECKON TEXHOIOTUU U
HEPTEXUMHUH

dopma o0ydeHHUs: OUHAS
I'ox mabopa: 2021
Oo6mas TpynoemMkocTh: 5 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPaM

CemecTp 1

®opma KOHTPOJISA 3auer Hroro
Bun 3ansaruit
Jlexumn 16 16
JlaboparopHsble
[TpakTHyeckue 48 48
PykoBOJICTBO: KypcoBbie paboThl (poekTsi) / PI'P
[TpomexyTouHas arrecTanus 0.25 0.25
KonTakTHas pabora 64.25 64.25
CamocrosiTenpHast paboTa 115.75 115.75
KoHnTpons
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
Jouent, nouext, k.1m.H., Kpasnosa M.B.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcytcTBYyeT

Penensent

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro niana
HanpasiieHus noaroroBky 18.04.01 Xumudeckast TEXHOIOTHS

Cpok neiicTBusi padoueii mporpaMMspl AucuMIIMHBI 10 «01)» cenTsiops 2023 r.

YTBEPXIEHO

Ha 3acemannm kadenps
«XHUMHYECKasT TEXHOJIOTHSI H PECYPCOCOCPEIKCHIECH

(mporokon 3acemanust Ne 1 ot «07» centsops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCcBOEHUSI TUCHMIUIMHBI — (POPMHPOBAHUE y CTYAECHTOB MPO(ECCHOHATBHBIX 3HAHUI
10 UCIOJIb30BAHUIO METOI0B MOJAECIMPOBAHUS IIPU MPOEKTUPOBAHUU TEXHOJIOTHMYECKHUX IIPOLIECCOB
U aHAINW3€ HKCIEPHUMEHTAIBHBIX JAHHBIX, a TaK *e (pOopMHUpOBaHME HAYYHOTO W HMHKEHEPHOTO
[OAXO0AAa K BOIPOCAaM PAllMOHAIBHOIO HCIIOIB30BAHHS DHEPrO - U MATEPUAIBHBIX PECYPCOB, B
XUMHUYECKON TEXHOJIOTUU U HEPTEXUMUH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IIpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;I JaHHasA JUCHMIIIINHA:
«Karanu3 B XUMHYECKOH TCXHOJIOTHHN, ((COBpCMeHHBIG MCTOJbI KOHTPOJISI Ka4YCCTBa IMPOAYKTOB
OCHOBHOI'O OPraHU4Y€CKOro u He(i)TCXI/IMI/ILIeCKOFO CHHTC3a».

JIMCUMIUINHBI ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOCHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenmectytomniee: «lIpomeccsl u anmaparbl XUMAYECKHX M HEPTEXUMHUUYECKHX TPEANPUATHIN,
«MeToapl ONTUMM3ALMU pecypcocOeperalommx MpoLeccoB B HEPTEXUMMH U XHMHUYECKOM
TEXHOJIOTMM», PallMOHaIbHOE HCIIOIB30BAHKME NPUPOJIHBIX U CHIPHEBBIX PECYPCOB B XMMHMYECKOU
TEXHOJIOTUN U HEPTEXUMHUHU.

3. Ilinanupyemblie pe3yJibTAThI 00y4eHUs

dDopmupyeMbIe U
KOHTpPOJIUpYyeMble
KOMIIEeTeHI[UH
(KOJl 1 HAMEHOBaHUE)

NuaukaTopsl 10cTHKEHUS
KOMITeTeH I
(K01 ¥ HAMEHOBAHUE)

IInanupyemble pe3yJibTaThbl
o0yueHust

VYK-2 — Cnocoben VK-2.1 ®opmynupyer Ha | 3HaTh: 0COOEHHOCTH OpraHU3alUuN

YIIPaBJIATH IPOEKTOM Ha | OCHOBE MOCTABJIICHHOW | MMPOEKTHBIX paboT mpu
BCEX ATaIax ero po0IeMbl MIPOEKTHYIO | MCIOJIb30BAHUE COBPEMEHHBIX
KHU3HEHHOTO INKJIA 3agaqy M crmocod  ee | MeTOJI0B MOJEIHPOBAHMS
peleHus IpH | YMeThb: OLIEHUBATh COCTOSIHHUE
UCTIONIb30BAHUE UHPPACTPYKTYPHI MPOU3BOCTBA B
COBPEMEHHBIX METO/IOB | COOTBETCTBHM C HOPMAaTUBHBIMU
MOJICJINPOBAHUS TpeOOBaHUSIMHU
Brnaners: MeToamu perieHus
MPOEKTHBIX 3aJa4 TP HCIIOJIb30BAaHHE
COBPEMEHHBIX METO/I0B
MOJICITUPOBAHMSL.
OIIK-1 — Criocoben OIIK-1.1.  PaszpaGartbiBaer | 3HaTh: METOABI OPraHU3ALUN

OpTraHHU30BbLIBATH
CaMOCTOSITENIbHYIO U
KOJUIEKTUBHYIO HAY4YHO-
HCCIIEIOBATEIBCKYIO
paborty, pa3pabaTbIBaTh
TUTaHBI ¥ IPOTPaMMBbI
MMPOBCACHNA HAYUYHBIX
HCCIIEIOBAHUN U
TEXHNYCCKUX
pa3paboTok

3aJaHusd I UCIIOJHUTEIIEN
IpU TPOBEICHUU HAYYHBIX
HUCCIEeNOBaHUuN u
TEXHUUYECKUX Pa3pabOTOK U

OpraHu3yeT pabory
nepcoHaia NEPBUYHOTO
Hay4HO-
UCCIIEI0BATEIHCKOTO
HOpa3AeIeHNs Ha
OCHOBaHHUU [POTrPaMMBbl

Hay4YHBIX UCCIIEOBAHUN U
TEXHUYECKUX pa3paboToK;
TEXHUYECKHE CPEJICTBA ISt
M3MEpPEHUS OCHOBHBIX I1ApaMETPOB
TEXHOJIOTHYECKHX MPOLECCOB,
CBOWCTB ChIPbs U MPOIYKIIHH.

YMeTh: paspabaTeiBaTh 3aJaHUS IS
UCTIOJIHUTENIE  TpH  NPOBEJCHUU
HaYYHBIX WCCIIEIOBAaHUH "
TEXHUYECKHUX pa3palboToK;




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

MIPOBECHUS HAy4YHBIX | IPOM3BOJIUTH CTPYKTYPHBIN aHANIU3 U
UCCJIEJOBaHUM CUHTE3 CJIOKHBIX IIPOLIECCOB,
MIPOTEKAIOIIUX B araparax
Pa3IMYHBIX TUTIOB.
Brnazners: MeToiaMu opranu3aiiu
paboThI HAyYHO-UCCIIET0BATEIBCKOTO
MoJipa3/iesieHus: Ha OCHOBaHUH
MIpOrpaMMbl POBEICHUS HAYYHBIX
HUCCIENOBAHUN,
METOJIMKAMHU pacueTa Ipu
MPOEKTUPOBAHUH KOHCTPYKIUH
anmnapaToB B 00JaCTH XUMHYECKOU
TEXHOJIOTUHU.
[IK- 2 TotoB k mowcky, | [1K-2.1. Nwmeer | 3HaTh:  OCHOBHBIE  MPOTPAMMHBIC
o0paboTke, aHanMM3y | | MPAKTUYECKUUN OTIBIT | CPEACTBA JJIsl pacyeToB U 00paboOTKU
CUCTEMAaTHU3aLNH MPUMEHEHHUS TPOTPAMMHBIX | SKCIIEPUMEHTAIBHBIX ~ JAHHBIX B
HAyYHO-TEXHUUYECKON CPEICTB Ui pAacyeToB H | o0nactu paroHaIbHOTO
uHpopMauu 1O TeMe | 00paboTKH HCIIOJIb30BaHUs IIPUPOIHBIX u
WCCJICIOBAHMSI, PEIICHUS | SKCIIEPUMEHTAIBHBIX CBIPBEBBIX PECYPCOB B XHUMHUYECKOM
HECTaHJApPTHBIX  3a/ad, | JaHHBIX B 00JaCTH | TEXHOJIOTUH M He(DTEXHMHUH.
OCHOBaHHBIX Ha | PallMOHAIBHOTO YMeTh: NpUMEHSTh IPOrpaMMHbIE
MPUHITUTIAX MCIOJIb30BaHUs NPUPOJHBIX | CPEICTB JIJIS pacueTOB U 00PabOTKH
MOJIECIIUPOBAHUSA U CBIPBEBBIX PECYPCOB B | OKCIIEPUMEHTATBHBIX TAaHHBIX B
TEXHUYECKHX  CHCTEM, | XUMHUYECKONW TEXHOJIOTUU U | 00JIACTH PallMOHAIBHOIO
BHIOOPY  METOIMK U | HePTeXuMuu MCIIOJIB30BaHUSI IPUPOJIHBIX U
CPEJICTB peLIEeHUs 3a/1a4u CBIPBEBBIX PECYPCOB B XUMUYECKOM
B obnactu TEXHOJIOTUHU U He(DTEXUMHUH
PaLMOHATILHOTO BrnaneTs: HaBbIKaMu pelieHus
HCIIOJIb30BaHUS

IIPUPOJHBIX U CBIPHEBBIX
pPECYpCOB B XMMHMUYECKOU
TEXHOJIOTHH u
HEPTEXUMUHU

KOHKPETHBIX TEXHOJIOTHYECKUX 3a]1a4;
HaBbIKaMU MPAKTUYECKUX PACUETOB B
XUMHUYECKON TEXHOJIOTUU U
He(TEeXUMHH MTPU UCTIOIb30BaHUU
IPOTrPaMMHBIX MPOJIYKTOB.

[K-2.2. Pabotaer c
HAyYHO-TEXHHUECKON
uHopmarnueir B obOmacTu
parroHaIbHOTO
WCIIOJIb30BAHUS TIPUPOTHBIX
U CBHIPBEBBIX PECYpPCOB B
XUMHUYECKOH TEXHOJOTHH W

HEPTEXUMUU c
HCIIOJIb30BaHUEM
UH(OPMAIIMOHHBIX 5
CETEBHIX  TEXHOJIOTHMH C
COOJIIOJICHHEM  OCHOBHBIX
TpeboBaHMit
UH(POPMALIMOHHOM

3HaTh: MCTOABI IJid OCYIICCTBJICHHA

MOWCKA HAyYHO-TEXHUUYECKOMN
uH(popManuu B o0nactu
paIroHaIbHOTO UCTIONB30BaHUS
MIPUPOJIHBIX U CHIPBEBBIX PECYpCOB B
XUMHYECKON TEXHOJIOTHH u
HepTexuMuu C  HCTIOJB30BaAaHUEM
UH(OPMAIIMOHHBIX u CETEBBIX
TEXHOJIOTHI c cOOTI0ICHUEM
OCHOBHBIX TpeboBaHuU

nH(pOpMAITMOHHOW OE€30MacHOCTH, B
TOM YHCIIE 3alUThl TOCYAapCTBEHHOM
TalHEL.

YMeTh: HCIIOJIb30BaTh HAaYy4YHO-




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN I
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

0e301acHOCTH, B TOM YHCIIe
3aI0UTHl  TOCYIAapCTBEHHOMU
TalHBI

TEXHHYECKYIO HH(OPMAIUIO B
00nacTH parroHaIbHOTO
UCIIOJIb30BAHUSI TPUPOIHBIX U
CBIPBEBBIX PECYPCOB B XUMUYECKOMN
TEXHOJIOTUU U HEQTEXUMHUH TIPH
MOZACIIMPOBAHUHN TCXHOJOTHICCKUX
IPOIIECCOB.

Brnaners: HaBBIKaMU UCTIONIE30BAHUS
WH(POPMAIIMOHHBIX M CETEBBIX
TEXHOJIOTHH ¢ COOII0ICHIEM
OCHOBHBIX TPeOOBaHU
nH(OPMAIIMOHHOK 0€30MaCHOCTH, B
TOM YHCJIC 3alIUThI TOCYIapPCTBEHHON
TalHbI IIPU [IOUCKE HAYyYHO-
TEXHUYECKON nH(pOopMaIueii B
00J1acTH parmoOHaAIBHOTO
UCIIOJIb30BaHUS TIPUPOJIHBIX
CBIPHEBBIX PECYPCOB B XMMUYECCKOM
TEXHOJIOTUU U HEPTEXHUMHUHU.




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYILLEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMMeHOBaHHe
y4eOHoii padoThI (yuedHoli padoThI)
OLICHOYHOI0
cpeacrsa)
Monyns 1. Jlex Ne 1 MoaenupoBaHue, OCHOBHbIE OHATUS
MopennpoBaHnue, u onpeneneHus. Buabl
OCHOBHBIE MOJEJIIMPOBAHUS, BUJIbI MOJIETICH.
[MOHSATHUSA U, Knaccudukanus moneneit.
onpeeIeHus, Marematuueckoe MOAEIUPOBAHUE, 1 5
BUJIbI 1 METOJIbI MareMatuieckue Mojenn. Gopmsl ) )
UICHTU(DUKAITIH MpEeACTaBICHUS MaTEMAaTUYECKHUX
CTATUYECKUX Mozeneid. CTpyKTypHBIE CXEMBI U
Mozelen METO/IbI UX TPeoOpazoBaHU
Jlex Ne 2 [TocTpoeHne IMIUPUIECKUX 1 9
PETrPECCUOHHBIX MOJENEN
IIp Nel [TocTpoeHue craTnueckux u
N Otuet mo
nuHaMuuyeckux Mozenei. [loctpoenue
N N MPaKTUYECKOMY
SMIUPUYECKUX MojieNiel. JIMHeHbII 1 2
o 3aHaTHio Ne 1 B
pEerpecCUOHHbIN aHANIKU3 JJIs
. 3JIEKTPOHHOM BH/JIE
TTOCTPOCHUS SMITUPUUECKUX MOJIETIeH
ITp Ne2 Perpeccrnonno-(pakTopHbIN aHAIN3
P P ¢ P . Ortuer o
TEXHOJIOTHUECKUX MOJIEIICH
1 9 MPaKTUYECKOMY

3aHATHIO Ne 2 B
3JIEKTPOHHOM BUJIE




®opMbl TEKYILLEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OLICHOYHOI 0
cpeacrsa)
ITp Ne3 3agaumn rapaMeTpUIeCKOn u
CTPYKTYpHOM UACHTU(DUKAIIY OTtyeT 1o
SMIIUPUYECKON MOJIEIIH, 1 4 MIPaKTUYECKOMY
OIMCHIBAIOLIEH 3aBHUCHUMOCTh 3ansaTuio Ne 3 B
JaBJICHUS HACBIIIEHHOTO napa 3JIEKTPOHHOM BH/JIE
WHIUBUAYAJIBHOIO  BeLIeCTBa  OT
Jlex Ne 3 [lonatus  GyHKUMH  OTKIMKA H
¢daktopoB. OCHOBHBIC JIOIYIICHHS
PErpecCUOHHOTO aHaiIu3a.
dopMynHrpoBKa 3a7a4u
annpoxcuManuu. Kpurepuii merona
HauMEeHbIIMX KBaapaToB. OCHOBHbIE 1 2 i
MIOJIOKEHHUS TEOPUHU  IIJIAaHUPOBAHUS
SKCIIEPUMEHTOB: MOJHBIA (HaKTOPHBIN
skcriepumenT (IIDD) u 0bpaboTka ero
pe3yJIbTaToB
ITp Ned ITocTpoenue MaTeMaTUYECKUX OTYeT 1o
MojieNiell Mo pe3yjbTaTaM aKTUBHOTO . A ] NpaKTHYECKOMY
OKCIICPUMCHTA 3arsTHIO Ne 4 B
3JIEKTPOHHOM BUJIE
Monys 2 Jlex Ne 4 MopenupoBanue CTPYKTYpbl ITOTOKOB
MaremaTuueckoe B armaparax
MOJIETTUPOBAaHUE 1 2 l
TEXHUYECKUX




®opMbl TEKYILLEr0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OLIEHOYHOI'0
cpeacrsa)
CUCTEM ITp Ne5 HccnenoBanue ruipoiMHaMUKH OtueTt o
HacaJI09Horo abcopbepa 1 4 MPAKTHYECKOMY
3augaTiio Ne 5 B
3JICKTPOHHOM BH/JIC
Jlex Ne 5 [TocTpoeHne MaTeMaTHIECKUX
MOJIeIeH CUCTEM aHAJIMTHYECCKUM 1 2 -
METOIOM
Jlex Ne 6 MareMaTtnueckoe MOJACIUPOBAHNE 1 2 )
TEIIOBBIX IIPOIIECCOB
ITp Ne6 MonennpoBaHue TeI000MEHHBIX
anmapaToB B CTAI[AOHAPHOM PEKUME.
) OTyer no
Monenu npoieccoB TemIoo0MeHa:
[IPAKTHUYECKOM
1.TermooOMeHHHK THTIA 1 8 - pa cckoMy
3augaThio Ne 6 B
«TepeMellIvBaHNe-TIepEMEIIBAHUEY,
KTPOHHOM BH
2. Tenno0OMEHHUK TUITA SJICKTPOHHO Ae
«BBITECHEHHE-BBITECHEHHE)
Jlex Ne 7 MopenupoBanre MaccOOOMEHHBIX
MPOLIECCOB XUMHUUYECKOU TEXHOJIIOTUH 1 2 -
IIp Ne7 Uccnenosanue nponecca pazaesieHus OtueTt o
MHOTOKOMITOHEHTHOM CMECH B 1 4 MPAKTUYECKOMY

ra30BOM cernaparope

3auATHO Ne 7 B
AJIEKTPOHHOM BH/JIE




®opMbl TEKYILLEr0

Bun HanMeHoBanue TeM 3aHATHH KOHTpO.IA
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OILIEHOYHOT0
cpeacrsa)
ITp Ne8 MaremaTtuueckoe MOJICTTUPOBAaHKE OTYer 1o
rporecca peKTu(uKaum . A [PAKTHYECKOMY
3aHATHIO Ne 8 B
AJIEKTPOHHOM BHJIE
Jlex Ne 8 MonenupoBanue KHHCTUKH 1 9 i
XUMHUYECKUX PEaKIUi
ITp Ne9 MopenupoBanue KHHETHKH OT4er 110
TOMOTEHHBIX XUMHUYECKUX PEAKITUN . s MPaKTHIECKOMY
) 3aHsaTH0 Ne O B
3JIEKTPOHHOM BHJIE
ITp Ne10 MopenupoBanue KUHETUKA OTYeT 1o
TeTepOTreHHBIX XUMUYECKUX PEaKIUil . A ] [PAKTHYECKOMY
3ansaTuio Ne 10 B
3JIEKTPOHHOM BHJIE
ITp Nell MopenupoBaHue TOMOT€HHBIX OT4erT mo
XUMHUYECKUX PEAKTOPOB 1 4 MPaKTUYECKOMY
) ) 3aasaTuio Ne 11 B
3JIEKTPOHHOM BHJIE
ITp Nel2 Maremaruueckoe MOJIEIMPOBAHUE OTYer 1o
TEXHUYECKUX CUCTEM 1 4 ] ] PAKTHICCKOMY

3angaTuio Ne 12 B
AIEKTPOHHOM BUJIE




®opMbl TEKYILLEr0

N KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OILIEHOYHOT0
cpeacrsa)
Cp N3ydenue TEOPETUYECKOTO
Marepuana. [logroroBka OT4ETOB IO
NpaKTUYECKUM 3aHATHAM. [1o1roToBKa 1 115.75 - poexr
MPOCKTA.
ITA [IpomexyTouHas aTTecTalus 3auer (3amuTa
IPOCKTA)
1 0.25 - -
Hroroe: 180 -
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5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanu3anuu y4eOHOTO Kypca AMCHUIUIMHBI MCIIONB3YIOTCS CIEIYIOIINE TEXHOJIOTHU:
TCXHOJIOTHUA TPAAULIMOHHOI'O O6yquH$I, BKJIrOHaromas JCKIUU U MPAKTHYCCKUC paGOTBI, KOTOPBIC
NPEIIOIAraroT MOCeI0BaTeIbHOE U3JI0KECHUE MaTepraa rmpemnoaaBareneM. JISKIus ¢ aieMeHTaMu
AUCKYCCHU, C HUCIIOJIb30BAHHUEM TEXHOJIOTUH Pa3BUTHA KPUTHYCCKOI'O0 MBIIJICHUWS. HpaKaneCKoe
3aHSTHE C PEIICHUEM 3alla4, OOCYXKIECHUE Pe3yIbTaTOB NEATEIBLHOCTH, MPOBOIUTCS OOCYXICHUE
pe3yNIbTaTOB JACSITEIBLHOCTU; TEXHOJIOTUS IPOCKTHOrO OOYy4YeHHS: MPUMCHSIIOTCS JICKIUH-
KOHCYJIbTAIMH C MCIIOJIb30BAHHEM METO/IA 3allUThI IPOEKTA.

6. MeToguyeckue yKazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

ITpu ocBOeHMM TeMbI HEOOXOUMO:

. U3Y4NUTh Y4eOHbI MaTepuan 1o AucuuIUIMHE «MoJEIMpoBaHUE TEXHUUYECKUX
CHUCTEM» HCHOJb3ys JEKIHOHHBI MaTepuan W Mmarepuan OubiauoredyHoro (oHIa MO JaHHOH
TEMaTHKE;

. AKLIEHTUPOBATh BHHMMAHUE HA M3YYEHUU BUJOB CHCTEM, 3aKOHOB IIPOTEKAHMS
peaKkui ¥ MOJIEIMPOBAHUS.

Metoanyeckre peKOMEHIAUH K BBITIOTHEHUIO CAMOCTOSTEIbHON pabOThI:

1. U3yuyeHune TEOpEeTHMUECKOr0 Marepuaja M0 H3ydaeMOW TeMe, H3JI0)KEHHOIo B y4eOHO-
METOAUYECKOM MOCOOUH.

2. Bonipocs 1t caMOCTOSATENHbHON PabOTHI CTYACHTOB

- OCHOBHBIE IIPUHIIUIIBI MOJEIUPOBAHUS B XUMUYECKOU TEXHOJIOTHH;

- JTalbl MATEMaTHYECKOTO MOJEIIUPOBAHMS;

- MOJIEJIA XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB;

- OCHOBHBI€ TUIIbI YpaBHEHUI MaTemaTrueckoro onucanus XTC;

- METO/Ibl ONTUMH3ALUN XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

3. TloaroroBka K ayIWTOPHBIM 3aHATHAM (IIPAKTHYECKHMM pabOTaM W TNPOMEKYTOUHOM
aTTecTalun).

4. CaMOCTOSITETbHOE IMPOYTEHHE, MPOCMOTp, MHTEpHET-pecypchl, OBTOPEHHE Y4eOHOTO
MaTepuana.

5. IloaroroBka TmpOEKTOB M MPaKTUUYECKUX 3aHATUNA, MOAOOp JIUTEpaTypbl IO
JUCHUTUTMHAPHBIM [TPOOIeMaM.

6. IlpakTuueckue 3aHATHS BKIIOYAIOT B ceOs pEIICHWe NPUKIAJHBIX, PACUETHBIX |
CUTYallMOHHBIX 33J1a4, 00CYKJCHUE PE3YIbTAaTOB JAESITEIbHOCTH.

7. IlogroroBka OTYETOB MO MPAKTUYECKUM 3aHATHSM:

7.1. IlpenocraBieHue oTyeTa B 3JIEKTPOHHOM BHJIE ¢ Ha3BaHueM (aitna, Hanmpumep XTwMm-
2002_ITP1_HMBanoB M.M. B COOTBETCTBHE C BApUAHTOM M TPEOOBAHUSIMH K COJIEP’KAHHUIO OTUETA.

7.2. Ilpu cpavye oTueTa CTYJEHT JOJDKEH OTBETHTh Ha BONPOCHI MPEMOAABATENS MO TEMe
MPAKTUYECKON paboTe B yCTHOM (popMe, UCIIONB3Ys OTUET MO MPAKTUUECKON paboTe.
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7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OT4eTsl MO NMpaKTUYECKUM 3aHATHSIM No
1 YK-2, OIIK-1, I1K-2 1-12 B osnexktpoHHOM BHIe. IIpoexrt.
Bompocsr k 3agety No 1-73.

7.2. TunoBble 3a1aHUsI UJIM HHbIE MATEePHAJIbl, HEOOX0AMMBbIE 1JIs1 TEKYIIEero KOHTPOJIsI

7.2.1 OT4eT N0 NPaKTUYECKOMY 3aHITHIO
(HaumeHosanue oYeHoUHO20 cpeoCcmsa)

Tunosoii npumep 3axaHus

IIpakTnueckoe 3anaTHe Ne 1. IlocTpoeHne craTH4YecKHX M JAWHAMHYECKMX MoJesIeid.
IHocTpoenne 3Mmnupuyeckux mMoaenei. JInHeHHbI perpecCHOHHBIN aHAJM3 JJIs1 OCTPOEHUS
IMIMPUYECKHX MOJIe/eH.

esn padoThI:

1) nocTpouTh MaTEMaTHUUECKYIO MOJIEb B BUI€ IMIUPUUYECKON POPMYIIbL;

2) cnenarb OLEHKY [apaMeTpOB MOJENH;

3) mpoBEpUTH MO/JIETH Ha aJIEKBATHOCTb.

JlaHHas npakTHyecKas paboTa BHIIOIHIETCS METOJIOM TBOPUYECKUX 3a/1aHUM.

3aganue:

1. W3yuuth y4eOHBIH MaTepual MO JIUCHMIUIMHE «MoOAenupoBaHUE »HHEPro- Hu
pecypcocOeperaronmx MpoLueccoB B XUMUYECKONW TEXHOJIOTMH, HEPTEXUMUU U OMOTEXHOJOTHUN,
UCTIOJB3Y4 JIEKLIMOHHBIM MaTepra 1 MaTepuas 6uGnuoTeyHoro GpoHa 1o JaHHOM TeMaTHKe.

2. TlpoBeneHO wWCCeOBaHWE 3aBUCHUMOCTH (YHKIMOHAJIBHO-TEXHOJIOTMYECKHX CBOWCTB
(moka3zaTesnsi aKTUBHOW KHUCIOTHOCTH pH M 11€I04HOCTH) BOJHO-CIMPTOBBIX CMecel OT BapHalluu
o0beMHBIX fonei crimpra Vi u Boasl Vo (Vi+ Vo = 100 mt). B pesynbrare skcriepumMeHTa ObUTH
HOJIy4EHBI CIeyIolue 3aBUCUMOCTH (Tabi. 1).

Tabnuna 1 — 3aBUCMMOCTH IIETOYHOCTH M MOKa3aTelsl aKTUBHOW KUCIOTHOCTH pH oT oObemHOMN
JI0JIY CIIMpTa
Ob6beMHas
nonst ciupra | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 [ 75| 80
Vl, MIJI
ObwemHas
noinsts  Boxel | 80 75 70 65 60 55 50 45 40 35 30 | 25| 20
Vs, M
pHY: 735735752 |7,77|784|786|792|798]|803]|825|829|84] 86

5126“0‘“*00“ 3 272624 2119|1816 1 [13|12 |1 |09

HeobxomuMo mOCTpOUTH pa3NuyHble BUIBI 3aBHCHUMOCTeH pH W IIEenoYyHOCTH CrUpTa OT
00BEMHOM JTOJIM CITUPTA B BOAHO-CITUPTOBOM CMECH W BBIOpaTh ypaBHEHHE JIMHUW TPEH 1A Haubosee
COOTBETCTBYIOIIIEE ACHCTBUTEIHLHOCTH AJIs IPE/ICKa3aHusl OyIyIIUX 3HAYCHUN.

3. B mabopaTopHBIX yCIOBHAX OBLIO WCCIEIOBAHO BIUSHHE (EPMEHTHOTO Iperapara
TJIFOKO300KCHIA3kI (X2) B COUETAHUU C aCKOPOMHOBOM KHCIIOTOM (X1) HA KauecTBO xyeba (Tabm. 2).
Heobxomumo ¢ momomipio OBM paccumrarh, kakoil (akTop (X3 WiIMX2) OKa3biBaeT OoJbIlee
BIUSHUE Ha TOPUCTOCTh XJIeOa; MOCTPOUTH SMIIUPHUECKYIO JIMHEWHYIO MOJENb 3aBUCHUMOCTH
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MMOPUCTOCTU x1eba Yy OT (paKTopa X1 MK X2, OKA3bIBAKOLICIO HA HET'O OosIpliIee BIUAHUEC, BbIIBUTD,
KaK HM3MEHUTCS IMOPUCTOCTh XJIeOa, €CIM BEIUYMHY TIIIIOKO300KCHIa3bl yBeauuuTh Ha 30% oOT
CpEIHETr0 3HAYEeHUs BBIOOPKHU.

Tabnuua 2 — Biousnue GpepMeHTHOro mpernapara IiIFOKO300KCHAA3bl B COYETAHHH C aCKOPOMHOBOM
KHCJIOTOW Ha Ka4eCTBO XJyeha

KonnyecTBo ackopOMHOBOM KonnuectBo [Topucroctb
KHCJIOTHI X1, % [IIFOKO300KCHUAA3bI Xo, %0 y, %
0,003 0,0146 87
0,003 0,0853 85
0,017 0,0146 87
0,017 0,0854 85
0,000 0,0500 85

4, HOI[FOTOBI/ITB OTYCT IO IIPAKTUYICCKOMY 3aHATHUIO.

Kpurepun oneHku:

OICHKA «3a4YTCHO» CTAaBUTCA CTYACHTY, €CJIM OTUCT IO MPAKTHYCCKOMY 3aHATUIO BKIHOYACT
6omee 50% ot TpeOyemoro oobeMa ¥ BBITIOJIHEH B COOTBETCTBHE C TPEOOBAaHUSIMH YKa3aHHBIMH B
y4e0HO-METOIMUECKOM IT0COOUH;

OLICHKA «HE 3aYTCHO» CTABHUTCS CTYICHTY, €CIM OTUYET MPAKTUYCCKOMY 3aHSATHIO BKJIFOUACT
meHee 50% ot TpedyeMoro oobema.

Tembl npoexkTOB

Ne Tema

MojenupoBaHie peakTOPOB EMKOCTHOT'O TUIIA C IEPEMEIIMBAaHHEM.

MonenupoBaHie peaKTOPHBIX MPOIIECCOB B PEaKTOpax 3MEEBUKOBOTO THIIA.
MojenupoBaHue mporeccoB abcopOiuu B abcopOepax pasInyHOro TUIIA.
MojenupoBaH#e MPOIECCOB PEKTU(PHUKAIMH B TAPEIHYATHIX M HACAJIOYHBIX KOJIOHHAX.
MoenupoBaH#e MPOIECCOB SKCTPAKIIMY B KOJIOHHBIX M €MKOCTHBIX arapaTax.
MojenupoBaHue mpolecca NepBUYHON NeperoHKu HedTu.

MonenupoBaH#e IPOIECCOB B PEAKTOPE KATATUTUIECKOTO PUPOPMHUHTA C padaIbHBIM
BBOJIOM pE€areHTOB.

8 MopenupoBaHie MPOIECCOB B PEAKTOPE KATATUTHYECKOTO PUGOPMHHTA C OCEBBIM
BBOJIOM pE€areHTOB.

9 @®opMupOBaHUE MAaTEMaTHYECKHMX MOJENeH Ui pelmIeHHs 3a1ad CHUTYallMOHHOTO
yIIpaBJICHHUSL.

Pazpabotka wmomenu »sHeEpro- pecypcocOeperaronmx 3KOJOTHYECKH Oe30macHbIX
TEXHOJIOTUH JUIsl TPOM3BOJICTBA KalpajlakTaMa Ha XUMHUYECKUX MPEeIIPUSTHIX.
Pa3zpaboTka MOAEIM HOBBIX TEXHHMUECKUX M TEXHOJOTHYECKUX PEIIEeHHH JUIs mpolecca
YTHJIM3AIAHA TBEPIBIX OBITOBBIX 1 KOMMYHAJIBHBIX OTXOIOB.

Co3aHue TeopeTHUeCKUX MoJIeNIel TEXHOIOTMYECKHUX MPOLIECCOB OUUCTKU CTOUHBIX BOJ]
Ha MPEANPHUITUSIX MTUIIEBOH MPOMBIIIICHHOCTH.

PazpaboTka MOAenM YCTaHOBKM Ui 3alIUTHI OKPYXarolled cpeabl OT BBIOPOCOB JUIS
KOTEIIbHBIX, PACTIOJIOKEHHBIX B CETTMTEOHOH 30HE.

14. | Pa3zpaboTka MoJeNn YTHIIM3ALUS IOHHBIX OTJIOKEHUH HedTemama.

15. | Pa3pabotka Mojenu yTuan3aius ocajgka ropoJICKUX OYHCTHBIX COOPYKEHHI.

16. | Pa3zpabGoTka MoJesiu IO PEKYJIbTUBAIIMH OJIUTOHOB.

17 PazpaboTrka Momenu Ajsl TEXHOJIOTHHM HWCIOJIH30BAHUS HETPATUIIMOHHBIX HCTOYHUKOB
SHEPIUU Ha MPOMBIIUICHHBIX TPEANPHUATHIX TOPOJIA.

=
=]

N ok |wINdIEIg

10.

11.

12.

13.
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KpaTkoe onucanue u perjiaMeHT BbINOJIHECHHUS

1. TlogroroBka MpOEKTa W MPE3EHTAIMH B KAaueCTBE CAMOCTOSATEIBLHON pabOThI, KOTOpas
JIOJKHA COOTBETCTBOBATH CIEAYIOIIUM TPEOOBAHMSIM:

2. TpeboBaHUS K COJACPKAHUIO NPOEKTA: IPEICTABICHbI Pe3yJbTaThl MOAECIUPOBAHUS 110
OJTHO¥ M3 BBIOPAHHBIX TEM C HCHoJIb30BaHueM nporpammel MathCAD.

3. Ilpe3enTanus opopmisieTcs 1o OJHON U3 TEM, IOJIyY€HHOH OT MperoaBaTes.

OOBeM TPEe3eHTAIIMOHHOTO MaTepHaja OTPaKaeT OCHOBHBIE 3Talbl MOJCIUPOBAHUS U
porpaMMmy pa3paboTKy MOJAEIH.

4. IlpencraBienne HHPOPMALTUHU MPE3EHTALUH JTOJHKHBI COOTBETCTBOBATD:

- PexomenyeTcst cxatblif, ”HPOPMALMOHHBINA CLIOCO0 M3JI0KEHUS MaTepuana.

— [TpucyrcTBHe Ha ciaiie OJIOKOB ¢ pasHOTUMHON HMH(popManmen (TeKkcT, Tpadukw,
JarpaMMbl, TaOJIULBI, PUCYHKH), TOTIOJIHSIOUICH APYT IpyTa.

- B TekcToBBIX 010Kax HEOOXOMMO MCII0JIB30BaTh KOPOTKHUE CII0BA U MPEIOKEHHUS.

5. OpopmieHue cnailioB Npe3eHTalUU JOJKHO COOTBETCTBOBATH!

- Best mpesenTtanus opkHAa OBITH BBIIEpXKaHAa B €JUHOM CTHJIE, Ha 0a3e OIHOTO
mabsoHa.

- Heobxonumo obecneunTh YHUQPHUKALHMIO CTPYKTYphl W (OPMBI IPEICTABICHUS
y4eOHOro MaTepuaia.

- Cnenyer n30erarb M3JIUIIHE NECTPHIX CTHIEH — OQOpPMIIEHHE Cllaiila HE JOJKHO
OTBJIEKATh BHUMAHUE CIIyILIaTeIed OT coAepKaTeIbHON YaCTH TOHOCUMOW HH(OPMALIUH.

Kputepun onenkmn:

«3aYTEHOY» BBICTABJISIETCS CTYAEHTY, eciu pabota Bkimouyaer 50 % u Oonee oT TpeOyeMoro
o0bema, BBINOJHEHA B COOTBETCTBUE C TPEeOOBAaHMSIMHM YKa3aHHbBIMM B Yy4€OHO-METOJIMYECKOM
0COOUH U CTYAECHT OTBEYAET HA IOCTaBJIEHHBIE BONIPOCHI B PAMKaX BHIOPAHHOM TEMBI.

«HE 3a4TEHO» BBICTABISIETCS CTYACHTY, €CJIM Pad0Ta HE BBIIOJIHEHA.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTeCTAllMM IO HMTOraM OCBOCHHUS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 1

Ne Bonpocsl k 3auety

n/n

1. [TonsiTue MoAeIUpPOBaHUs, MOJICIIH.

2. Bupl MmogenupoBanus, BUbl Mojeineil. Kinaccudukarus Moaenei.

3. MareMatuueckoe MoOJIeTMpOBaHUE, MareMarhuueckue Mojenu. PopMbl MpeacTaBICHUS
MaTEeMaTHYECKUX MOJICICH.

4. CTpyKTYpHBIE CXeMbl U METOBI HX MPE0OPa30BaHMSL.

5. Mopnenu B BUAE YpPaBHEHHI COCTOSIHHS, BEKTOPHO-MAaTpU4HbIE (DOPMBI MpeacTaBICHUS
MaTeMaTUYeCKUX MOJIEJICH TUHAMHUKU CUCTEM.

6. CBsi3b MEXTy pa3TUYHBIMU (OPMaMU MPECTABICHUS MATEMATHUECKUX MOJICIICH.

7. Cucremuslii cuate3. CocTaBlieHHE MOJETH CIOXKHOTO TEXHOJIOTMYECKOTO O0BEKTa Kak
CJI0)KHOM CHCTEMbI HA OCHOBE CUCTEMHOI'0 aHAJIM3a U CUHTE3A.

8. Y4er B3aMOJIeICTBHIS 00BEKTa MOJECIUPOBAHUS CO CPENION.

9. OCHOBHbBIE CTaTHCTUYECKHE XapaKTEPUCTUKH (u3nyeckux mnporeccoB. IlocraHoBka
3aJla4¥ CTATUCTHUYECKOTO MOJICIIUPOBAHMSI CHCTEM.

10. | Mertomsl ®W auTOPUTMBI MOJCITUPOBAHUS CIYYaWHBIX TIPOIECCOB C  3aJaHHBIMHU
CTAaTHUCTUYECKUMU XapaKTEPUCTUKAMH.

11. | Metoael 00pabOTKH pe3yiabTaToB MopaenupoBaHus. (OCOOCHHOCTH TIOJIYHATYypHOTO
MOJEJIIMPOBAHUS CUCTEM.

12. [TocTpoeHne craTMYeCKUX W JHMHAMUYECKUX Mojenend. [locTpoeHne sMIUpUYECKUX
MoJenei. JIMHeNHbl perpeCCUOHHbBIA aHAIN3 JUIsl TOCTPOCHUS SMIIMPUUECKUX MOJIEIICH.

13. | Ilonsatus ¢yHkuuu oOTKIMKAa U (akTopoB. OCHOBHBIE JOMYIIEHUS PErPECCHOHHOTO
aHaJIn3a.

14. | ®opmynupoBka 3amaud anmpokcumanuu. Kputepuii mMeToqa HaMMEHbBIIUX KBaJpaTOB.
Pemenue 3amaum anmpoKCUMAaIui.

15. | OcHOBHBIE TONOKEHUS TEOPHH IUIAHUPOBAHUS DKCIEPUMEHTOB: MONHBIA (HaKTOPHBII
skcniepuMeHT (I1MD) u 06paboTka ero pe3ynbTaToB.

16. | B yem npeumymecTBO aKTHBHOTO SKCIIEPHUMEHTA?

17. | Kakue nepeMeHHbIC Ha3bIBAIOTCA (paKTopammu?

18. | YUro Takoe GakTOpHOE MPOCTPAHCTBO?

19. | JlaiiTe noHsATHE MOBEPXHOCTH OTKIIMKA?

20. | B Buje, Kakoro ypaBHEHUS Yallle MPECTABIISIOTCS YPABHCHHS PETPECCHH?

21. | Kakue metozsl pacueta k03 PHUIIMEHTOB ypaBHEHUS PErPECCUU BbI 3HaeTe?

22. [TosicHuTEe CYIHOCTH METO/Ia HAMMEHBIITUX KBAJPaTOB?

23. Uto Takoe cuia JUHEWHOW CBSI3M M KakK OHA ONPENENSIETCSA Ui YPaBHEHUs JIMHEWHOU
perpeccuu oT 1aHHOTO napamerpa’?

24. | Ilo xakoMy KpUTEPHIO POBEPSETCS aICKBATHOCTh ypaBHEHUS?

25. | Uro Takoe TpaHCICHICHTHAS PETPECCHsSI M KOT/Ia OHA MPUMCHSICTCS?

26. | Kak ompenensercsi TeCHOTa HEJTMHEWHOW CBSI3U?

27. | Yto Takoe BHIOOPOYHBIN KO (DUIIMEHT KOppesun?

28. | Uro Takoe ypoBeHb TUTaHa?

29. | Kak onpenenuTh KOIWYECTBO OIMBITOB B MOJHOM (JaKTOPHOM dKCIIEpUMEHTE?

30. | Kak paccuntbiBatoTcst K03 GUIMEHTH YPAaBHEHHS PETPECCHH IO PE3yJIbTaTaM IOJHOTO

(aKTOPHOTO SKCIIEpUMEHTa?

15



31.

B dewm 3akirouaercs oljeHKa 3HaYMMOCTH YPABHEHHUS PErPECCHm?

32. | YpaBHeHHUS, KaKuX "3J€MEHTapHBIX" MPOIECCOB BXOAAT B MATEMAaTUYECKOE ONTUCaHue?

33. Y10 TaKkoe MOJIENb UIEAIFHOE CMEIIEHUA?

34. | Uro Takoe MOJIeTb MI€aIbHOTO BHITECHCHHUS?

35. Uewm otnuyarorcs qudPy3noHHBIC MOACIN OT MOJICTICH UACATBHOTO BBITCCHCHHUSI?

36. J1Jis KakuX anmapaTroB MOXKET ObITh MPUMEHEHA sTYeCYHAst MOJICIh?

37. | Yto Takoe BpeMs peObIBaHMsI YaCTUIIHI B anmapare?

38. | Jlnst yero ucnonb3yroTCs TONYIICHHS PU COCTABJICHUH MaTeMaTH4YeCKOro ONMUCaHus?

39. | Kakue nomymeHusi IpUHUMAIOTCS IPH MOJICITMPOBAHUH TEIUIOOOMEHHBIX amapaToB?

40. | Kakue »sreMeHTapHbIE MOJEIH HCIONBb3YIOTCS [ MaTEeMaTHYeCKOro OMHCAHUS
TEIUIO0OOMEHHBIX anmnapaToB?

41. Kakue Bubl TETUIOOOMEHHBIX anmapaToB Bbl 3HaETE?

42. | Kakue ponymieHusi IpUHAUMAIOTCS IPU ONMCAHUU MacCOOOMEHHBIX anmapaToB?

43. | Kakue »reMeHTapHble MOJCIH HCHOJB3YIOTCA IPH MAaTeMaTHYeCKOM OIMCAaHWU
MaccOOOMEHHBIX aImapaTroB?

44, | Kakue BuIbI MAaCCOOOMEHHBIX MPOIIECCOB BBl 3HAETE?

45. | Kakue gonyiieHus IpUHUMAIOTCS MTPH MOJEIIMPOBAHUN XUMHUYECKUX PEAKTOPOB?

46. | Kakue »reMEeHTapHblE MOJCIH HCHOJB3YIOTCS IPH MAaTeMaTHYeCKOM OIMCAaHHUU
XUMHUYECKHUX PeaKTOPOB?

47. | Kakue Buanl cucteM audQepeHInanbHbIX YPaBHEHUH MOTYT OBITh PEIICHBI ¢ MTOMOIIBIO
OBM?

48. | Kakue umcneHHble MeETOIbI pemeHus auddepeHInanbHbIX ypaBHEHHH W CUCTEM
b depeHIaTbHBIX YpaBHEHHH BBl 3HaeTe?

49. | Kakum 00pa3oM MOXHO TIOJIY4YUTHh IMEPENAaTOUYHYI0 (QYHKIHIO u3 auddepeHmaibHoro
ypaBHEHUs?

50. | bioku cnokHOro mpolecca CUCTEMbI — OCHOBA Ul MOCTPOEHUS CTPYKTYPbI CIOXKHOIO
nporiecca B TEXHOJIOTHYECKOM 00BEKTe.

51. | Karanutudeckue peakTOphl Ui CHUCTEM «Ta3 - TBEPAOE», «Ta3 — KUIKOCTbY, «Ta3 —
KHJIKOCTh -TBEPAOE» MOJEIN HJICATLHOTO BBITeCHEHHS, MU (y3nOHHAS MOJAEIH, MOJIENb
UJICAIbHOTO TEepPEMEIINBAHUS, PA3NIUYHBIE MOJENH JUIsl pa3HbIX ¢a3 B MHOTO(a3HBIX
peaxkTopax.

52. | TapenpyaTble KOJOHHBIE MAacCOOOMEHHBIE KOJOHHBI — sSUeeyHas MOJIeJb C OOpaTHBHIMU
MIOTOKaMH JIJIs1 KUIKOW (ha3bl U MOJEIh HJICAIbHOTO BEITECHEHHS Il TApOBOH (a3bl.

53. | HacagouHble KOMOHHBI JJIsI TPOLIECCOB PEKTHU(PHUKAIIUU— MOJIENb UACATLHOTO BHITECHEHUS
JUTSL TapOBOM (pa3bl, IS )KUJKOU (a3bl - mudPy3noHHAST MOACIb WK MOJIENb UACAITHHOTO
BBITECHEHHUSI.

54. | Hacago4Hbple KOJIOHHBI /ISl TIPOIIECCOB DKCTPAKIIUU— MOJETHh HICATBHOTO BBITECHEHUS
JUIS TUCTIEPCHOM a3bl, Ui CIomHOW ¢a3bl - Auddy3uoHHAs MOAETh WIH MOJETH
WJICaTHbHOTO BBITECHEHUSI.

55. | PeakTopsl ¢ HEMOABUKHBIM CIIOEM KaTalln3aTopa, padoTaoIre B a1nadaTHIecKoM
PEKUME C aKCHATBHBIM M PaIMAIBHBIM TOTOKOM PEareHTOB.

56. | 'maponuHaMuKa MOTOKOB, TUAPABINYECKOE COMPOTHBIICHUE CIIOS M PACIIPEICTUTENbHBIX
PEIIETOK.

S57. | AIBymepHble MOJENM KaTAIUTUYECKUX TIPOLECCOB. AJITOPUTMBI pEUICHHsS] ypaBHEHUI
MOJEIIEH.

58. | Pa3nuuHbIe TUTIBI TETIIOBBIX PEKHMOB.

59. | AnropuTMEI pelieHns YpaBHEHHU MOJIETICH.

60. | Moxens uaeaTbHOTO BHITECHEHUS] — OCHOBHASI MOJIENb PEAKTOPOB 3MEEBHKOBOTO THTIA.

61. | YciaoBusi pUMEHMMOCTH MOJIENIN UCAbHOTO BBITECHEHHUS.

62. | Pacuer TemmoBoro pexuma — omnpeneneHue KoddduimeHTa Temsonepenayn 1
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COCTaBIICHHE YPaBHEHHS TEIIOBOTO OayaHca.

63. | [IpoBepka amekBaTHOCTH Mojaenu. [IpuMepsl TPOIECCOB, MPOBOJUMBIX B pPEaKTOpax
3MEEBUKOBOTO THIIA. PEeKUMBI (YHKIMOHUPOBAHUS M OIPEICIICHUE OIPEACISIFOIINX
apaMeTPOB.

64. | Moxenb HIEAbHOTO BHITECHEHHS — OCHOBHAs MOJEIb PEaKTOPOB 3MEEBHKOBOTO THIIA.
Y coBUS MPUMEHHUMOCTHU MOJICNIN UCATLHOTO BBITECHEHUS.

65. | OmpeneneHuss HEOOXOOUMOTO  peXHMMa TEUCHHS W pacyeT  TUAPABINYCCKOTO
COIIPOTHBIICHHUSI.

66. | Pacuer TemmoBoro pexuma — omnpeaeneHue KoddduimeHTa Teronepenayd U
COCTaBJICHHE YpaBHEHHs TEIIOBOro Oananca. [IpoBepka agqeKBaTHOCTH MOJICIIH.

67. | MaremaTnyeckas MOJECIHb Iporecca adcopOIMy B KOJIOHHBIX abcopOepax TapeibyaToro
THUTIA.

68. | JIByx(azHas Mojenb C HCIOJb30BAaHHEM MJIsi JKUIAKOW (ha3bl sU€eUHOM MOJENH C
00paTHBIMU MOTOKAMHU M MOJICIIU MJICAILHOTO BBITECHEHHMS JIsl Ta30BOM (ha3bl.

69. | MaremaTudeckass MOJeNb Tporecca abcopOmuu B KOJOHHOM abcopOepe HacaJl09HOTO
tuna. Vicnonp3yroTcess MOJETH HIeabHOTO BEITECHEHHUS JJIs1 )KUJIKOW U ra30BOM (a3s.

70. | MaremaTndeckass MOJICIb mpoiiecca abcopOIMM B €MKOCTHBIX armaparax ¢ MellaTKaMHu.
Vcnonp3oBaHne MOJENU WACATBHOTO TEpEMEIIUBAHMS UL JKUAKOW (a3l M Ta30BOM
(a3l

71. | CooTHomIeHus ISl pacuera 00beMHBIX KOAD(OUIIMEHTOB MacCOIepeaayH.

72. | MaremaTtndeckas Mojielib abcopOepa ¢ pacibuIeHUEM KHUJIKOU (hasbl.

73. | MaremaTtu4yeckue MOJEIU IPOIECCOB PEKTHU(PHUKAIMM B TapeiabuaThlX W HACAJIOYHBIX
KOJIOHHAX.

7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
MpOBeIeHUsI
Cemectp . Kpurepuu u HOpMbI OLeHKH
MPOMEKYTOUHOI
aTTecTaluu
OTBeT Ha /[ABa TEOPETHUECKUX
BOIIpOCa, CTYAGHT  XOpOIIO
«3aUTEHO» BJIaJICCT MaTepUaIOM npu
YCIIOBHHU NPEOCTaBICHUS
IPOEKTa

3aueT (yCcTHO
(y ) He orBewaer HM Ha oauH U3

TEOPETHUUYECKUX  BOMNPOCOB, HE
«HE 3a4TECHOY MOXET OTBETUTh HH Ha OIUH
JIOTIOJTHUTEIBHBIN BOIIPOC, MPOEKT
HE TIPE/ICTABJICH
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'ox n3panus onoamorexe /
n/n MeTOoN4YecKoe nmocodue,
MPAKTHKYM, Ip.) HaumenoBanue
> IBC
MaremaTtuueckoe MOAETUPOBAHUE XUMUKO-
1 | 3aBapyxun C.I'. ACITHD yaeOHoe mocodue 2017 ObC «Jlanb»
TEXHOJIOITMYECKUX MPOLIECCOB U allapaToB
2 MonenrpoBaHie XUMHKO-TEXHOJIOTHYECKUX
l'aprman T.H., Knymun I.B. | mpoueccos. [IpuHuunel npuMeHeHus MakeToB yaeOHoe mocobue 2020 OBbC «Jlanpy»
KOMIIbIOTEPHOM MaTeMaTUKHU
3 BBenenue B ananu3s, CHHTE3 U MOJICITHPOBAHHE
Kasues B.M. A ’ AICIHP yaeOHOoe mocodue 2016 3BC «IPRbooks»
CUCTEM
4 IIpoueccsl 1 anmapatbl XUMAYECKOMN
bapanos /I.A. pott P yuebHoe rmocodune 2020 OBC «Jlanb»
TEXHOJIOTHH
8.2. JlonosinuTeIbHAS JIUTEpPATypa
KoanuectBo B
Tun (yueOHUK, yueOHOE ..
HAYYHOI
Ne nocooune, yuedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJioBOK) I'on n3nanus oudamortexe /
n/n MeTOoaHUYEeCKoe mocooue,
IpaKTHKYM, Ip.) HaumenoBanue
Y YM, Ap. 3EC
1 CucTeMHBIN aHAJIU3 U METObl XMMUYECKOM
Jlumue A. A. A yaeOHoe mocodue 2015 ObC «Jlanpy»
KHOEPHETUKH
2 Aiinmrreiin B.I'., 3axapos [Iponeccesl n annapaTbl XUMHUYECKOM
N y4eOHUK 2019 OBC «Jlanb»
M.K., HocoB I'.A. texHonorun. O0mui Kypc
3 Mocksues 10. A., Teopernyeckne OCHOBBI XUMUYECKOM
I'puropuues A.K., ITaBnos p yuebHoe rmocodune 2020 3BC «Jlanb»

O.C.

TCXHOJIOTHUH

18




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JAaHHBIX U HHGOPMANMOHHBIX CIPABOYHBIX
cucTemM

- Byrneposckue coobdmenuss. HayuHblli  aHIVIO-pYCCKOSI3BIUHBIM  XMMUYECKUI
xypHai. [TyOnauKyer cTaThu MO OCHOBHBIM pa3jiellaM XMMHUHU M CMEXKHBIM TUCHUIUIMHAM. JKypHan
Bxoaut B llepeuens BAK u cucremy PUHII. [lns 3apeructpupoBaHHBIX IMOJIb30BaTENEH caifta
JOCTYIIEH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roza: http://butlerov.com/stat/reports/view.asp?lang=ru

— XuMHusi B HHTepecax YCTOMYHBOro pasBuTusa. B xypHase nyOauKyroTcs
OpUTHMHAIbHBIC HAayYHBIE COOOLICHHUS M 0030pBI 0 XMMHHU MPOLECCOB, MPECTABISAIOMINX OCHOBY
MPUHIIMIIAATIBHO HOBBIX TEXHOJIOTHH, CO3/1aBa€MbIX B HHTEpECax YCTONYMBOIO Pa3BUTHS, WU
YCOBEPIICHCTBOBAHUS JICHCTBYIOIIUX, COXPAaHEHMUsSI IPUPOJHOM Cpelpl, 3KOHOMHH PECYpPCOB,
sueprocoepexxenns. Bxogut B Ilepeuenr BAK u cucremy PHHII. JloctyneH mogHOTEKCTOBBII
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii perieH3upyeMblii )KypHaI OTKPBITOTO
noctyna. Crpana: Uanus. S3bik: anriaumiickuid. [TyOnukyeT pe3ynbTaThl HAYYHBIX HCCIICIOBAHUN B
obmacti oOmied XUMHHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHH OKpyxkaromel cpensl. JlocTyneH
OJHOTEKCTOBLIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

- Teopernueckne OCHOBBI XuMH4YeckoH TexHonornu. JKypHanm mnyOaukyeT
COO0O0I1LIEHUsI 0 HOBBIX TEXHOJIOTMUECKUX Mpolieccax B 00padaThIBaroIIel MPOMBIIITIEHHOCTH C TOYKH
3peHust QpyHaamMeHTaabHOM Hayku. CTaThbu B >KypHaJe MOCBSIIEHBI OCHOBaM TeIioMaccooOMeHa,
npoueccam paszesieHus, MexX(pa3HbIM SBJIECHUSAM, TEUEHUIO CBHIITYYUX MaTEpHUaIOB, OMOTEXHOJIOIUH,
ONTUMM3AINH, AaBTOMATU3AIMHA U YIPABICHHUIO, SKOHOMHH SHEPTUU, METAJIOB U CHIPbs, 3allUTe
OKpy’KaroIen cpenbl U cMexHbIM TeMaM. JKypHan Bxoaut B [lepeuens BAK u cucremy PHUHII.
Jns  3aperucTpupoBaHHBIX Tonb30BatTeneld Hayunoil »snextpoHHo#l Oubmuotexu (eLibrary)
JIOCTYyIIeH moyiHOoTeKCcTOBBIH apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. )Kypuan Ha aHTJIMHACKOM sI3bIKE
MexyHapOIHOTO HHCTHTYTa M0 HayKe, TeXHOJOrusM u obpasosanuio (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, ['onkonr). IlyOomukyer
OpUTMHAJIbHBIE CTaThH, KAaCAIOIIMECs PAa3JINYHBIX aCIIEKTOB XMMUYECKOIO0 MAIIMHOCTPOECHHUSI, B TOM
yyclle, YIpaBI€HHWE MpOLeccaMd M  KOHTPOJIbHO-U3MEPUTENIbHBIMU TNPUOOpaMH  JTaHHOTO
IIPOU3BOJCTBA. Hocrynen ITOJTHOTEKCTOBBIN apXuB c 2011
roxa:http://www.iiste.org/Journals/index.php/CPER/issue/archive

- Journal of Advanced Chemical Engineering. Hayunblii peneH3upyemblii u
pedepupyemMsblii xypHan OTKpbIToro noctyna. Ctpana: Erumer. SI3pik: anrnuiickuii. [lyOmmkyer
OpUTHHAJIbHBIE HCCIIE0BaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOUICHHS B 00JACTH XMMHUYECKOTO
MAaIIMHOCTPOCHUS, COBPEMEHHBIX MaTepHasioB, OMOXUMHHU. JIOCTYIEH MOJHOTEKCTOBBIH apXHUB C
2011 roma: http://www.ashdin.com/journals/published.aspx?jid=jace

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

Ne Haumenosanue IO PexBHU3UTHI zlorms?pa
n/n (naTa, HOMep, CPOK AEHCTBHA)
1 MathCAD Bepcusil4 umm 15 Axt i/ ot 21.07.09 (I'oc. Kontpakr 487
ot 28.05.09), 6eccpounsblit
2 Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeiicTBus, OeCCpOUHbIi
3 Office Standard Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBusi, 6eccpounsiif; Jloroop Ne 727
or  20.07.2016r., cpok  geicTBuA,
O6eccpouHbIN

19
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http://www.ashdin.com/journals/published.aspx?jid=jace

8.5. Onucanue MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
Jlaboparopus «IIporeccsl u ammapaTsl CroJibl yYeHUYECKUE MOHOOJIOKH, CTOJIBI,
3alUThl OKPYXKAaroIIel cpenbly. YueOHas CTyJbsl, JOCKa ayIauTopHas (MenoBas),
ayIUTOPHS U1l IPOBEACHUS 3aHATHI MPOEKTOP, HOYTOYK, 3KpaH IEepEeHOCHOH,
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTOpHUs AJisl | yCTAaHOBKA TEXHOJIOTHMYECKOro KOMILIEKCa,
| | KYPCOBOTO NPOEKTHPOBAHUS (BBIIIOJIHEHUS MIO3BOJISAIONIAs CHU3UTH PACIpOCTPaHEHHE
KYPCOBBIX pa0boT). YueOHas ayquToOpHs s a’pOaUCIIEPCHOM CUCTEMBI B
IIPOBEJICHUS TPYIIOBBIX U MHIMBUIYaJIbHBIX | IPOCTPAHCTBE., YCTAHOBKA, IO3BOJIAIOIIAS
KOHCYJbTalMil YueOHast ayiuTopus JUist CO3/71aTh a9POJUHAMUYECKYIO TATY
IIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
poMexyTouHoil arrectaruu (A-409)
Komnbrorepnsiii kiace. YueOnas aynutopust | Ctoiibl YYEHUYECKHUE, CTYJIbS
JUISl IPOBEJICHUS 3aHATUM JIEKUMOHHOTO TUIA. | YYEHUYECKHE, JIOCKa ayIUTOpHas
VYyeOHast ayuTOpus AJ1s IPOBEACHMUS (menoBas), IIK, IIPOEKTOP,  DKpaH
3aHSATUNA CEMUHAPCKOTo THMAa. Y4eOHas MEPEHOCHOM, paboYMil CTOJI, MUChMEHHBIH
ayJIUTOpHS JJIsl IPOBEACHMS TAOOPaTOPHbBIX yII0BO# cTOJ, npenojasar. Croir.
) pabot. YuebHas aynuropus Ui KypcoBOTO
MIPOCKTUPOBAHUS (BBIMIOIHEHUS KYPCOBBIX
pabot). YueOHas ayaiuTopus JUIsl IPOBEACHUS
TPYIIOBBIX U UHIMBUIYaTbHBIX
KOHCYNbTalMil YueOHas aynuTopus Iis
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIS U
MPOMEXYTOUHOM arrectaruu (A-415)
[Tomemenue ansa camocTosiTeNbHOU padoThl. | CTOMBI YYEHUYECKHE, CTYJIbS
3 | (T-401) yuenndeckue, [IK ¢ BeIxomomM B ceTb
WNHTepHer
ITomemenne g camoctosTenbHONU padoTsl | CTOMBI YYEHHUYECKUE, CTYJbA
4 | crynentos (C-705) yuennueckue, [IK ¢ BbIXOomOM B ceTh

WNHuTtepHer
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