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

b1.5.03

(UHOeKc OuCyuniuHbot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MOZ[CJIHpOBaHI/Ie TEXHUYECKHUX 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: 2020
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
PykoBozcTBO: KypcoBbie paboThl (tipoekTsl) / 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.)

IIpenonaBareinb, yaeHOE 3BaHUE OTCYTCTBYET, yU€Hasl CTEIIeHb OTCYTCTBYET, ['ymuna T.I1.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensenrt

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

Pabouas mporpamma qucuuIminHbl coctaiena Ha ocHoBaHuu ®I'OC BO u yyeOHoro miana
HarpaBjeHus noarotToBku 18.04.01 Xumudeckas TEXHOJIOTHS

Cpok neiicTBus padoueii mporpaMMepl AU cUUIIHHBI 10 «01» cenTsiops 2022 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mporokon 3acemanust Ne 2 ot «19» cenrsops 2019 r.).

AKTYAJIM3ALNA

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJIOTHS U pecypcocOepekeHre»

(mporokon 3acenanus Ne 9 ot «12» mapta 2020 1.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCcBOEHUSI TUCHMIUIMHBI — (POPMHPOBAHUE y CTYAECHTOB MPO(ECCHOHATBHBIX 3HAHUI
10 UCIOJIb30BAHUIO METOI0B MOJAECIMPOBAHUS IIPU MPOEKTUPOBAHUU TEXHOJIOTHMYECKHUX IIPOLIECCOB
U aHAIM3€ DKCIEPUMEHTAIBHBIX JaHHBIX, a TaK e (OPMUPOBAHHME HAYYHOT'O M WHIKEHEPHOTO
[OAXO0Aa K BOIPOCAaM PAlMOHAIBHOIO HCIIOJIB30BAHMS 3HEPro - U MATEPHUAIBHBIX PECYPCOB, B
XUMHUYECKON TEXHOJIOTHH, HEPTEXUMUU 1 OHOTEXHOJIOTHH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUTMHBL M TMPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs HaHHas JUCIUILIMHA!
«Katanmu3 B XuMH4ecKOU TEXHOJIOTUHN ), ((COBpCMeHHBIC MCTOJbl KOHTPOJISA KAa4YCCTBA IMPOAYKTOB
OCHOBHOT'O OPTaHUYECKOT0 U He(hTEXUMHUUECKOTO CUHTE3a.

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak

npenmecTtsyroniee: «MeToabl ONTUMHU3ALMKM M OPraHU3alMd 3KOO0MO- U pecypcocOeperarmmx
TeXHOJIOTuil», «CrocoObl nepepaboTKH U YTHIIN3ALUN OTXO0JI0BY.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJIHpYyeMbIe Humkaropbt JOCTHAREHHH IInanupyemsie pe3ybTaThl
KOMIIeTeHIIUH KOMITET eriHH o0y4eHHUs
(Koa 1 HAMMEHOBaHUE)
(K0 1 HAUMEHOBaHHE)

OK-7 — cnocoGHOCTh Ha - 3HaTh: 0OCOOEHHOCTH OpTraHU3aINH

MPAKTHKE UCIOIb30BaTh MIPOEKTHBIX paboT

YMEHMSI U HaBBIKU B YMeTh: OLIEHNBATH COCTOSTHUE

OpraHu3aluu HMH(}PacCTpyKTyphl IPOU3BOJICTBA B

MCCIIEIOBATEIBCKUX U COOTBETCTBUM C HOPMAaTUBHBIMU

IPOEKTHBIX paloT, B TpeOOBaHUSIMU

YIPaBIEHUH KOJIJIEKTUBOM Bnagers: MeTonaMu opraHu3anuu v
MIPOBEJICHUS] HAYYHO-
UCCIIeIOBATEIbCKUX PabOT

OK-8 — cnocoGHOCTB - 3HaTh: TEXHUYECKUE CPEJCTBA [

HaXOJUTb TBOPUYECKHE M3MEPEHUS OCHOBHBIX IApaMETPOB

pelIeHus COLUATIbHBIX U OMOTEXHOJIOTMYECKUX MPOIIECCOB,

npodeCcCHOHATBLHBIX CBOMCTB CBhIpbs U NPOAYKIIMH

3a/1a4, TOTOBHOCTBIO K YMeTb: NpOU3BOIUTE CTPYKTYPHBII

IPUHATHIO aHAJIN3 U CUHTE3 CIIOXKHBIX

HECTaH/IapPTHBIX pEeIIeHUN MPOLIECCOB, MPOTEKAIOIINX B
annaparax pa3JaM4HbIX TUIIOB
Bnagets: MeToaukamu pacuera nmpu
MIPOEKTUPOBAHUM KOHCTPYKLIUN
anmnapaToB M CHCTEM aBTOMAaTU3aLUN
B 00JIACTH XUMHUYECKOHW TEXHOJIOTHH

OK-9 — cniocoOHOCTS € 3HaTh: OCHOBHBIC HAyYHBIC

MIOMOUIBIO MH(POPMAIIMOHHBIE CUCTEMBI

MH(POPMALMOHHBIX YMeTh: IpUMEHATH

TEXHOJIOTUH K MEXIUCIMIIIIMHAPHBIN OAX0] K




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble N Ilnannpyemble pe3ybTaThl
Konlq)neT::{yunu KOMITET eHiHH pyoﬁ qe}ﬁmy
(Koa 1 HAMMEHOBaHUE) y
(Ko 1 HAMMEHOBaHUE)
CaMOCTOSITEIbBHOMY aHaAJIM3Y U PEUICHUIO MPodIIeM;

IPUOOPETEHUIO U
HICIIOJIb30BaHUIO B
MPAKTUYECKOU
JESATEIIBHOCTH HOBBIX
3HAaHUHM U YMEHMUI1, B TOM
yucie B 001acTAX 3HaHUM,
HEIOCPEICTBEHHO HE
CBSI3aHHBIX O chepoit
JeSITEIIbBHOCTH

MPUMEHSTH IPHOOPETEHHBIC 3HAHUS
IIPH aHAJIM3€E DKOJOTUYECKUX
CUTYyalUil IPUPOJHOIO U
TEXHOIC€HHOI'O XapaKTepa;
IIPUHUMATD [IPABUIIbHBIE PELICHUS 110
CHW)KCHHIO HETaTUBHBIX ITOCIICICTBUI

Bitagers: HaBbIKaMU peLLICHUS
KOHKPETHBIX TEXHOJIOTHYECKUX 3a]1a4;
HaBBIKAMU TPAKTHYECKUX PACUETOB
IPY UCCIIEI0BaHUU PeaTbHbIX
XUMHUYECKHUX IPOLECCOB NEpepadboTKU
HPUPOIHBIX FHEPTOPECYPCOB

OIIK-4 — roTOBHOCTB K
MCII0JIb30BaHUIO METOI0B
MaTeMaTH4eCKOro
MOJIETIUPOBAHUS
MaTepHaJIOB U
TEXHOJIOTUYECKHUX
IIPOLIECCOB, K
TEOPETUYECKOMY AHATIU3Y
Y DKCIIEPUMEHTAIIBHON
IIPOBEPKE TEOPETUYECKUX
TUIIOTE3

3HaTh:

- METO/IBI pa3paboTku
MaTeMaTUYECKUX MOJIEIIEH MPOLECCOB
B Pa3JIMYHBIX THUIIAX ammapaTax;

METO/IbI MaTeMaTHYECKOTO
MOJICJIMPOBAHUS, ONTUMH3ALUNA U
IPOSKTUPOBAHHUS MIPOIIECCOB
XUMUYECKOM TEXHOJIOTHH u
OMOTEXHOJIOTHH;

- OCHOBHBIE MOJIENIN CTPYKTYPHI
MIOTOKOB, TEINIOOOMEHHBIX U
MacCOOOMEHHBIX MPOIIECCOB, METO/IbI
UJeHTU(DHUKAIIUN TTapaMETPOB MOJIEITH
Y METOJIbl YCTaHOBJICHUS
aJIeKBaTHOCTH MOJEIIHA

YMeTh:

- pa3pabaThIBaTh MaTEMATUUYECKHE
MO/IEJH MPOIIECCOB Ha OCHOBE
CTPYKTYpPHOTO aHAJIN3a U CHHTE3a C
WCIIOJIB30BaHUEM OJIOYHOTO MOIX01a
K OITUCAHMIO CJIOKHBIX MIPOIECCOB;
MIPOU3BOIUTH MPOBEPKY
aJIeKBAaTHOCTH MaTEMAaTHYECKUX
MOZETIeH;

- OCYIIECTBIIATH UICHTH(PUKAITUIO
MapamMeTpoB MaTeMaTHYECKOM
MOJIeITH, MOJICITUPOBAHUE U
MIPOEKTHPOBAHKE MPOIIECCOB
XUMHYECKOH TEXHOIOTHH,
He(TeXUMHUH U OMOTEXHOJIOTHH

Bmaners:

- METOJIAMH MaTEMaTHYECKOTO
MOJICIIMPOBAHUS TPOIECCOB Ha
OCHOBE CTPYKTYPHOI'O aHaJInu3a U




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

CHHTE3a C HCIIOJIb30BaHUEM OJIOUYHOTO
MOJIX0/a K OTIMCAHHIO CIIOKHBIX
IPOLIECCOB;

- METOJJaMH OTIpeieeHus (PU3UKO-
XMMHYECKHUX H TeTIOPU3HYECKUX
CBOICTB JiIs pacueTa u BbIOOpa
OCHOBHOT'O ¥ BCHOMOT'aTeJIbHOTO
TEXHOJIOTHYECKOT0 000pyI0BaHUS B
00JIaCTH XUMHYECKOH TEXHOIOTHH.

IT1K-2 — roTOBHOCTH K
MOKCKY, 00paboTKe,
aHAIH3Y U
CUCTeMAaTU3alNH HAyYHO-
TECXHHUICCKOU
uHpopMaIuu 1Mo Teme
MCCJIEI0BAHMUS, BRIOODPY
METOJ/IMK U CPEJICTB
pelICHUS 3a1a49u

3Hath: TpeOOBaHHUS K IPaBOBBIM
0COOCHHOCTSIM 3aIIUTHI
MHTEJUIEKTYaJIbHONH COOCTBEHHOCTH

YMeTs: POU3BOIUTH BBIOOD
anmnapara u paccuUMTHIBATH
TEXHOJIOTHYECKHE napameTphl
Ipolecca ¢ yueToM peanu3aluu 3a1au
SHEPro- U pecypcocOepeskeHus

Bnagers: MmeTogamu noucka u ooOMeHa
uHpopManueli B KOMIIBIOTEPHBIX
CeTsIX, TEXHUYECKUMU U
IIPOrPaMMHBIMH CPEICTBAMHU 3AILUTHI
nHpopManMy,  BKIIOYas  MPUEMBI
AHTUBUPYCHOM 3aLIUTHI




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLEro

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beMm, 4.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHeE
y4eOHoii padoThI (yueoHo¥i paGoThI)
OLICHOYHOI0
cpeacrsa)
Monayib 1. Jlexmms Ne 1 MoaenupoBaHue, OCHOBHBIE TOHATHS
MopenupoBaHue, u onpenenenus. [lonstue
OCHOBHBIE MOJEJIIMPOBaHUs, MOAenH. Buabl
[MOHATHUSA U, MOJICIUPOBAHUS, BUJIBI MOJIETICH.
onpeeIeHus, Knaccudukanus mopaeneil. 1 5
BU/IbI U ME-TOIbI MaremaTHuecKoe MOJIEIMPOBAHHE, ) )
UICHTU(DUKAITIH MareMaruyeckue moaenu. opmel
CTATUYECKUX MpEeACTaBICHUS MaTEMAaTUUECKHUX
Mozelen Mozenen. CTpyKTypHbIE CXEMBI U
METOBI HX TPe0Opa3OBaHMS
Jlexmms Ne 2 [TocTpoeHne sMIIUpUYECKUX 1 5
PETrPECCUOHHBIX MOJENEN
[IpakTrueckoe [TocTpoeHue craTuyeckux u 0
; TYET 1O
3aHsTue Nel nuHaMuuyeckux Mozenei. [loctpoenue
. o MIPaKTUYECKOMY
SMIUPUYECKUX MojieNiel. JIMHeHbII 1 2
o 3aHaTHio Ne | B
pEerpecCUOHHBIN aHAIHU3 JJIs
o 3JIEKTPOHHOM BUJIE
TTOCTPOCHUSI SMITUPUUYECKUX MOJIEITIeH
IIpakTrueckoe PerpeccroHHO-(pakTOpHBIHA aHanu3
N Otuet no
3aHsTHE No2 TEXHOJIOTHUECKUX MOJIENIeH
1 5 MPaKTUYECKOMY

3aHATHIO Ne 2 B
3JIEKTPOHHOM BUJE




®opMbl TEKyLEro

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH Cemectp | O0beMm, 4.| banabl | UHTepakTuB, 4.| (HaumMeHOBaHHeE
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OII€HOYHOI0
cpeacrsa)
[IpakTrueckoe 3agaumn rapaMeTpUIeCKOn u
3agsaTue Ne3 CTPYKTYPHOM UICHTH(PUKAITT Ortuer o
SMIUPHUUECKON MOJIeNIH, 1 4 MPAKTHYECKOMY
ONMCHIBAIOLIEH 3aBUCHMOCTD 3ausaTuio Ne 3 B
JaBJICHUSA HAaCBIIIICHHOTI'O mapa 3JICKTPOHHOM BHUC
WHJMBHUIYJILHOTO  BEIIECTBA  OT
Jlexmus Ne 3 [lonsTus  GyHKIMU  OTKIMKA U
¢daktopoB. OCHOBHBIC JIOMYIICHHS
PErpECCHOHHOTO aHaiu3a.
DopmyIUpOBKa 3aJ1a4n
annpokcuManuu. Kputepuii merona
HaUMEHBIINX KBaapaToB. OCHOBHBIC 1 2 i
MOJIOKEHHUST TEOPUU  IJIAHUPOBAHUS
9KCIIEPUMEHTOB: MOJIHBIM (DaKTOPHBIN
skcriepumeHT (I1DD) u 0b6paboTka ero
pe3yabTaToOB
[IpakTHueckoe [Toctpoenue MaTeMaTHYeCKHUX OTueT 110
3aHsaTue Ned MOJEJIEW MO pe3yibTaTaM aKTUBHOIO L A [PAKTHYECKOMY
OKCIEPUMCHTA ) 3aHATHIO Ne 4 B
3JICKTPOHHOM BH/JIE
IIpomexxyrounas
aTTecTaIus
1 0.35 - - -




®opMbl TEKyLEro

. KOHTPOJIA
Mopyas (pa3aen) BUPIII Ha"MeHOBamfe TEM 3aHITHH Cemectp | O0beMm, 4.| banabl | UHTepakTuB, 4.| (HaumMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI)
OLIEHOYHOI'0
cpeacrsa)
Monyinb 2 Jlexumst Ne 4 MoaenupoBaHie CTPYKTYpbl MOTOKOB
MaremaThuecKoe B ammaparax
MOJEIMPOBAHUE 1 2 -
TEXHHUYECKUX
CHCTEM
[IpakTHueckoe HccnenoBanue ruipoITMHAMUKA Ortuer 1o
3ansTue Neb HacaJI09Hor0 abcopbepa 1 4 i IPaKTUYECKOMY
3aHsaTuio Ne 5 B
3JICKTPOHHOM BHJIC
Jlexmus Ne 5 [TocTpoeHne MaTeMaTHYECKUX
MOJEJICH CHCTEM aHaJIUTUICCKUM 1 2 -
METOA0M
Jlexmus Ne 6 MaremaTtrueckoe MOJEIUPOBAHHE 1 2 )
TEIIOBBIX IIPOIIECCOB
[IpakTuueckoe MonennpoBaHue TeI000MEHHBIX
3ausaTHEe Neb anmapaToB B CTAIIMOHAPHOM PEKHUME.
Monenu nporeccoB Temioo0MeHa: Orser no
1. TemmooOMeHHHK THIIA 1 8 - TpaKTHHECKOMY
«TepeMelIMBaHre-TiepeMelInBaHue», sansTo Ne 6 B
2. TennooOMEHHUK THIIA SMCKTPOHHOM BIAC
«BBITECHEHHE-BBLITCCHEHHUE)
Jlexmus Ne 7 MonenrpoBaHue MacCOOOMEHHBIX
MPOIIECCOB XUMHUUECKOU TEXHOJIOTHH 1 2 -




®opMbl TEKyLEro

. KOHTPOJIA
Mopnyas (pa3nein) BUPIII Ha"MeHOBamfe TEM 3ATTHH Cemectp | O0bem, u.| bannbl | UHTepakTuB, 4.| (HaMmMeHOBaHHMe
y4eOHoii padoThI (yuedHoli padoThI)
OII€HOYHOI0
cpeacrsa)
[IpakTrueckoe Uccnenosanue npornecca pazaesieHus Otuer no
3anstue Ne/ MHOTOKOMIIOHEHTHOM CMecH B 1 4 i MPAKTHYECKOMY
ra3oBOM Cernaparope 3aHATHIO Ne 7 B
3IIEKTPOHHOM BH/IE
[IpakTuueckoe Maremaruueckoe MO/IETUPOBaHUE OTuer 0o
3ansTue Ne8 nporecca peKTU(UKAIIH L A [PAKTHYECKOMY
3aHsTHIO Ne 8 B
3IIEKTPOHHOM BH/IE
Jlexms Ne 8 MoaenupoBanue KHUHETUKHA 1 5 i
XUMHYECKHUX PEaKIIHi
[IpakTuueckoe MonenupoBanue KUHETUKH OTyer 1o
3ansTue Ne9 TOMOTEHHBIX XUMUYECKHUX PEAKLIUN L A NPAKTHYECKOMY
) 3aHsATUIO Ne O B
3JIEKTPOHHOM BUJIE
[IpakTuueckoe MonenupoBanue KUHETUKH OTYeT 10
3ansTue Nel0 TeTEpOre€HHBIX XUMUYECKUX PEAKIUI L A PAKTHYECKOMY
) 3aHsaTuio Ne 10 B
JJIEKTPOHHOM BUJIE
[IpakTuueckoe MonennpoBaHue roMOreHHBIX OT4er 1o
3ansaTue Nell XUMHUYECKHUX PEAKTOPOB 1 4 MPaKTUYECKOMY

3agaTuio Ne 11 B
JIEKTPOHHOM BHJIE




®opMbl TEKyLEro

N KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beMm, 4.| banabl | UHTepakTuB, 4.| (HaumMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI)
OILIEHOYHOT0
cpeacrsa)
[IpakTrueckoe Maremaruueckoe MOJICITMPOBAHUE OTuer 1o
3ansTue Nel?2 TEXHUYCCKUX CUCTEM 1 4 [IPAKTHIECKOMY
3aHsaTHIO Ne 12 B
3JICKTPOHHOM BHJIC
CamocrositenbHas |3ydyeHnue TEOPETHYECKOTO
pabora Matepuana. [loAroroBka OTYETOB IO
npakTUYecKuM 3aHaTusaM. [loaroroska 1 115.75 - Ipoekr
MIPOCKTA.
Hroro:; 180 -
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5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Tpu peanu3anuu y4eOHOTO Kypca AMCHUIUIMHBI MCIIONB3YIOTCS CIEIYIOIINE TEXHOJIOTHU:
TCXHOJIOTHUA TPAAULIMOHHOI'O O6yquH$I, BKJIrOHaromas JCKIUKU U MPAKTUYCCKUC pa6OTBI, KOTOPELIC
NPEIIOIAraroT MOCIeI0BaTeIbHOE H3I0KEHUE MaTepraa mpernoiaBareneM. JISKIust ¢ dIeMeHTaMu
AUCKYCCHU, C HUCIIOJIb30BAHHUEM TEXHOJIOTUH Pa3BUTHA KPUTHYCCKOI'O0 MBIIJICHUWS. HpaKaneCKoe
3aHSTHE C PEIICHUEM 3ajlla4, OOCYXKIECHUE Pe3ybTaTOB NEATCIBHOCTH, MPOBOAUTCS OOCYKICHHE
pe3yNbTaTOB JACSITEIBLHOCTH; TEXHOJIOTUS IPOCKTHOIO OOY4YCHHS: MPUMCHSIOTCS JICKIUH-
KOHCYJIbTAIMH C MCIIOJIb30BAHHEM METO/IA 3allUThI IPOEKTA.

6. MeToguyeckue yKazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

ITpu ocBOeHMM TeMbI HEOOXOUMO:

. U3Y4NUTh Y4eOHbI MaTepuan 1o AucuHUIUIMHE «MoOJEIMpoBaHUE TEXHUUYECKUX
CHUCTEM» HCHOJb3ys JEKIHOHHBI MaTepuan W Mmarepuan OubiauoTeyHoro (oHAA MO JaHHOH
TEMaTHKE;

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

Metoanyeckre peKOMEHIalUuH K BBIIIOJIHEHUIO CAMOCTOSITENIbHON pabOThI:

1. VzyueHne TEOpETHMUECKOTO MarepHajia IO H3ydaeMOW TeMe, M3JI0)KEHHOTO B y4eOHO-
METOAUYECKOM MOCOOUH.

2. Bonipocs 1t caMOCTOSATENHbHON PabOTHI CTYACHTOB

- OCHOBHBIE IIPUHIIUIIBI MOJEIUPOBAHUS B XUMUYECKOU TEXHOJIOTHH;

- JTalbl MAaTEMaTHYECKOTO MOJIEIIMPOBAHMS;

- MOJIEJIA XUMUKO-TEXHOJIOTHYECKUX ITPOLIECCOB;

- OCHOBHBI€ TUIIbI YpaBHEHUI MaTemaTrueckoro onucanus XTC;

- METO/Ibl ONTUMH3ALUN XUMUKO-TEXHOJIOTUYECKUX MTPOLIECCOB.

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

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 33J1au, 00CYKJCHUE PE3yJIbTaTOB AESATEIbHOCTH.

7. IlogroroBka OTYETOB MO MTPAKTUYECKUM 3aHATHSM:

7.1. IlpenocraBineHue oT4yeTa B 3JIEKTPOHHOM BMJE ¢ HazBaHueM (aiina, Hanpumep XT06-
1601 _ITP1 MBanoB M.U. B cOOTBETCTBHE C BAPHAHTOM H TPEOOBAHUSMH K COJIEPIKAHHUIO OTUETA.

7.2. Ilpu cpadye oTyeTa CTYICHT JOJDKEH OTBETUTh Ha BOMPOCHI MpENojaBaTelis 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 OK-7, OK-8, OK-9, IIK-2, OIIK-4 1-12 B oanmekrpoHHOM BHae. [IpoexT.
Bompocsr k sx3ameny Ne 1-50.

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

7.2.1 OT4eT N0 NPaKTUYECKOMY 3aHITHIO
(HaumeHosanue oYeHoUHO20 cpeocmsa)

Tunosoii npumep 3axaHus

IIpakTnueckoe 3anaTHe Ne 1. IlocTpoenne craTMyecKHX W AUHAMHUYECKHX MoOJeJIeH.
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 MOJIEITh Ha a/IEKBATHOCTD.

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

3aganue:

1. WM3yuuth y4eOHBIH MaTepual MO JIUCHMIUIMHE «MoAenupoBaHUE HHEPro- Hu
pecypcocOeperaronmx MpoLueccoB B XUMUYECKONW TEXHOJIOTMH, HEPTEXUMUU U OMOTEXHOJOTHUN,
UCTIOJB3Y4 JIEKLIMOHHBIM MaTepra 1 MaTepuas 6uGnuoTeyHoro GpoHa 1o JaHHOM TeMaTHKe.

2. TlpoBeneHO wWCCeNOBaHWE 3aBUCHMOCTH (YHKIIMOHAIHHO-TEXHOJIOTMYECKHX CBOMCTB
(moka3zaTesnsi aKTUBHOW KHUCIOTHOCTH pH M 11€I04HOCTH) BOJHO-CIMPTOBBIX CMecel OT BapHalluu
o0beMHbIX Joneid crimpta Vi u Boasl Vo (Vi+ Vo = 100 mut). B pesynbrare skcriepumMeHTa ObUH
HOJIy4EHBI CIeyIolue 3aBUCUMOCTH (Tabi. 1).

Tabnuna 1 — 3aBUCMMOCTH IIETOYHOCTH M MOKa3aTelsl aKTUBHOW KUCIOTHOCTH pH oT oObemHOMN
JI0JIU CIMpTa
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

HeobxonmuMo mOCTpOUTH pa3NuyHble BUIBI 3aBUCHUMOCTeH pH W IIENTOYHOCTH crnupTa OT
00BEMHOM JIOJIN CIIUPTA B BOJAHO-CITUPTOBOM CMECH U BHIOpaTh YpaBHEHHE JIMHUH TPEHA HanOoee
COOTBETCTBYIOIIIEE ACHCTBUTEIHLHOCTH AJIs IPE/ICKa3aHusl OyIyIIUX 3HAYCHUN.

3. B mabopaTopHBIX yCIOBHAX OBLIO HCCIEIOBAHO BIMSHHE (EPMEHTHOTO Tpenapara
TJIFOKO300KCHIA3kI (X2) B COUETAHUU C aCKOPOMHOBOM KHCIIOTOM (X1) HA KauecTBO xyeba (Tabi. 2).
Heobxomumo ¢ momomipio OBM paccumrarh, kKakoil (akTop (X3 WiInMx2) OKa3biBaeT OobIlee
BIUSHUE Ha TOPUCTOCTh XJIeOa; MOCTPOUTH SMIIUPHUECKYIO JIMHEWHYIO MOJENb 3aBUCHUMOCTH
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MOPUCTOCTHU XJieba y oT (hakTopa Xj WIH Xp, OKA3bIBAIOIIETO HA HETO OOJbIIee BIUSHUE; BBISIBUTD,
KaK M3MEHHUTCS TMOPHCTOCTh XJjie0a, €Clii BEJIMYMHY TIIFOKO300KCHa3bl yBeM4uTh Ha 30% oOT
CpEIHETr0 3HAYEeHUs BBIOOPKHU.
Tabmuna 2 — BiausHue GepMEHTHOTO mpernapara TiIFOKO300KCHIa3bl B COYCTAHHH C aCKOPOMHOBOM
KHCJIOTOM Ha Ka4yeCcTBO XJjeha

KonnyecTBo ackopOMHOBOIMA KomunuecTso ITopucrocts
KHCIIOTHI X1, % TIIIOKO300KCHUIA3EI X, %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[I‘OTOBI/ITB OTYCT IO MMPAKTUYCCKOMY 3aHATHIO.

Kpurtepuu onenku:

OLICHKA «3a4TE€HO» CTaBUTCS CTYJCHTY, €CIIM OTYET MO MPAKTHYECKOMY 3aHSATHIO BKIIOYAET
6omee 50% ot Tpebyemoro oObeMa ¥ BBHINIOIHEH B COOTBETCTBHE C TPEOOBAHUSIMH YKa3aHHBIMH B
y4eOHO-METOJUUECKOM [T0COOUN;

OLIEHKA «HE 3aYTEHO» CTABHUTCS CTYAEHTY, €CIH OTUYET MPAKTUYECKOMY 3aHSATHIO BKIIOYACT
menee 50% ot Tpedyemoro oobema.

TeMbl NCbMEHHBIX PadoT

Ne i/ Tema

1. MojenupoBaH#ie peakTOpPOB eMKOCTHOTO THIIA C IEPEMETINBAHHEM.
MojenupoBaHie PeaKTOPHBIX MPOLIECCOB B PEAKTOPaX 3MEEBUKOBOIO THIIA.
MopenupoBanue mpoieccoB abcopOiu B abcopOepax pa3InyHOTO THIIA.
MoenupoBaHHe MPOLECCOB PEKTU(PHUKAIIMY B TAPENIbYAThIX M HACATOUYHBIX KOJOHHAX.
MojenupoBaHHe IPOIECCOB SKCTPAKIIMY B KOJIOHHBIX M €MKOCTHBIX araparax.
MonenrpoBaHue npoiecca NepBUYHON MEPErOHKU HEPTH.
MogenupoBaHue IPOIECCOB B PEAKTOPE KATATUTUYECKOTO PUPOPMUHIA C palaIbHbIM
BBOJIOM pEareHTOB.
MogenupoBaHie MPOLECCOB B PEAKTOpPe KATAIUTUYECKOro pUGOPMHHIa C OCEBBIM

N ok iwi

8 BBOJIOM PEAreHTOB.

9 dopMUpOBaHME MATEMaTHYECKUX MOJENEH M pElIeHus 3aJad  CUTYallHOHHOTO
yIpaBJICHUS.

10. PazpaGoTka Mozenu »HHEPro- pecypcocOeperaommx 3KOJOTHUECKH Oe30MacHbIX

TEXHOJIOTUH JIJIsl MPOM3BOJICTBA KallpaJlakTaMa Ha XUMUYECKUX MPEATPUATHSIX.

11 Pa3paboTka MoJeny HOBBIX TEXHMUYECKHUX M TEXHOJIOTMUECKUX PELIeHH AJs mpolecca
" | yTHIIM3aIUH TBEPBIX OBITOBBIX U KOMMYHAJIBHBIX OTXOJIOB.

12 CoznaHue TeopeTHYecKuX anneneﬁ TEXHOJOTUYECKHX MPOIECCOB OUUCTKU CTOUYHBIX BOJI
Ha NPEeANPUATUIX TUIEBOH MPOMBIIIICHHOCTH.

13 Pa3paboTka Mojenu yCTaHOBKHM JJisi 3alllUThl OKPY’KaloUleil cpelbsl OT BBIOPOCOB IS
" | KOTeJNbHBIX, PACIIOI0KEHHBIX B CEIUTEOHOM 30HE.

14. | Pa3paboTka Mozenu yTuian3aius JOHHBIX OTJIO0XKEHUH HedTenuiama.

15. | Pa3zpaboTka MoJeNu YTHIIM3ALHUs 0Ca/IKa TOPOACKHX OYMCTHBIX COOPYKEHHUH.

16. | Pa3paboTka MOJeNM IO PEKYJIbTHBAIINN TIOJTUTOHOB.

17 PazpaGoTka Mojenu Asl TEXHOJOTHH HCIOJb30BAHUS HETPATUIMOHHBIX HCTOUYHUKOB
SHEPIUU HAa NPOMBIIUICHHBIX OPEANPUATHSIX TOPOJA.

Kparkoe onucanue u periiaMeHT BbINOTHECHHSA
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1. IloaroroBka pedepaToB U MPE3CHTAIM B KaYeCTBE CAMOCTOSITENIbHONW pabOThI, KOTOpas
JIOJDKHA COOTBETCTBOBATH CIIEAYIOIUM TPEOOBAHMSIM:

2. TpeOoBanwmsi K copiepx)aHuio U ohopmieHUIO pedepara:

Odopmiienne pedepara npoOU3BOIUTCS B CIEAYIOLIEM MOPSAAKE:

- TUTYJIbHBIN JIUCT;

- OIJIaBJIEHUE/COIEPKAHUE;

- BBeZICHUE (3/1eCb OOBIYHO OOOCHOBBIBAETCS AKTYaJIbHOCTh BBIOPAHHOM TEMBI, LIENb U
cojepxaHue pedepara, yKa3blBaeTcsl OOBEKT / mpeaMer / pacCMOTPEHHs, HPUBOAUTCS
XapaKTEPUCTHKA MCTOYHUKOB JUIS HamMCAaHUS pabOThl M KpaTKUil 0030p MMeEIoLIeics Mo JTaHHOH
TEME JIMTEpaTypbl. AKTYaJIbHOCTh IIPEANOJIAraeT OLEHKY CBOEBPEMEHHOCTH U COLMAIbHON
3HAaYMMOCTH BBIOpPAaHHOW TeMBbI, 0030p JMTEpaTyphl MO TEeME OTpPakaeT 3HAKOMCTBO aBTOpa
pedepara ¢ MMEOLMMHCA HCTOYHHMKAMH, YMEHHE MX CHCTEMaTU3MpOBaTh, KPUTUYECKU
paccMaTpuBaTh, BBIJEIATH CYLIECTBEHHOE, ONPEAEIATh TJIaBHOE);

- OCHOBHas 4acTb, pa3dburas Ha riaBbl U naparpagsl (Coaep)kaHue riaaB 3TOH 4acTH
JIOJDKHO TOYHO COOTBETCTBOBATH TeME PA0OThI U MOJHOCTHIO €€ PAaCKpbIBaTh. DTH IJIABbl JOJKHBI
[I0Ka3aTh YMEHHE HCCIIEJIOBATENsl CXAaTo, JOTMYHO U apryMEHTHPOBAHO H3jaraTb Marepual,
0000111aTh, aHAJTM3UPOBATh, JeNaTh JIOTHYECKUEe BbIBOABI. OOBIUHO pEIIEHUI0 Ka)XI0H 3a1auM Kak
NpaBUJIO, MOCBAIIEHA OFHA TiaBa paboThl. B paboTrax, HOCSIIMX, B OCHOBHOM, TEOPETUYECKHUN
XapakTep, AaHAJU3Upys JUTEpaTypy IO TEeMe HCCIEAOBaHMUs, M3ydas, OMNMCHIBAas OIBIT
HaOJI0JaeMBIX COOBITUH (SIBIEHUI), aBTOP 00513aTE€IbHO BBICKA3bIBACT CBOE MHEHUE M OTHOIICHUE K
3aTparMBaeMblM CTOpOHaM IpoOiembl. ['J1aBa JO/DKHA 3aKaHUYMBATBHCS BBIBOJAMU WM XOTS OBl
KOHCTaTallue UTOTOB);

- 3aKJII0YMTeNbHas yacTh/3akmoueHue ([Ipennonaraer nociaenoBarenbHOE, JOTHYECKH
CTpPOMHOE N3JI0%KEeHHE 000OIEHHBIX BHIBOJIOB 10 pacCMaTpUBAEMOl TeMe);

- CIMCOK HCIIOJIb3YEMOH JINTepaTypPhl/CIIMCOK HCIIOJIb3YeMbIX MCTOYHUKOB (OnHa u3
yacTel paboThl, OTpaXkarolasi CaMOCTOSITENIbHYIO TBOPUYECKYIO pabOTy aBTOpa, MO3BOJISIET CYAUTDH O
cTeneHu (pyHAaMEHTAIbHOCTH 1aHHOTO pedepara. CBeneHus o0 UCToOUHUKAX (OnOIMOrpaduueckue
CCBUJIKH) CJEyeT pacrosiaraTh B aji)aBUTHOM MOpsJKE (BKJIIOYas BCE BUJbI U3aHU, B TOM YHCIIE
3aKOHBI, CTAaHAAPTHI, JIEKTPOHHBIE, BU/I€0- U AyIHOPECYPCHI);

- IPUIIOKEHUS.

O6beM pedeparta — 15-20 cTpaHuIl MAIIMHOIMCHOTO TEKCTA.

3. Ilpe3enTanus opopmisieTcss o0 OJJHOU U3 TeM, MOJYyYEHHON OT Mperno/aBaTes.

O06bem npe3eHTAIMOHHOTO MaTepralia COCTaBIsIeT He MeHee 12 criali1oB.

4. IlpencraBienne HHPOPMALIUU MPE3EHTALUH JTOJKHBI COOTBETCTBOBATD:

- Pexomenayercs cxxatblil, ”HQOPMALIMOHHBIN CIIOCOO U3JI0KEHUS MaTepuara.

- [TpucyrcTBue Ha craiie GJIOKOB ¢ pasHOTUMHON HMHpopMmaruen (TekcT, rpaduxw,
JarpaMMbl, TaOJIULbI, PUCYHKH), TOTIOJIHAIOLICH APYT IpyTa.

- B TexcToBBIX O6510KaX HEOOXOIMMO HUCIIOJIB30BATh KOPOTKUE CIIOBA U MPEJIOKEHHUS.

5. OdopmreHue cnaifIoB MPE3eHTAINH JT0KHO COOTBETCTBOBATH!

- Bes mpesenrtanus gopkHa OBITH BbIIEpXKaHa B €JUHOM CTHJIe, Ha 0a3e OIHOTO
mabioHa.

- HeoOxonumo ob6ecrnieunTh yHUDHUKAUIO CTPYKTYpbl M (OPMBI MpenCTaBICHUS
yueOHOro Marepuarna.

- Crnenyer u3berarh M3JIMIIHE MECTPHIX CTUIEH — OQOpMIICHHE Claiiia He JOJKHO
OTBJIEKaTh BHUMAaHHE CIyLIATeNeH OT co/lepKaTeaIbHON YacTH JOHOCUMOW HH(pOPMAaLIUH.

Kpurepun onenkmn:

«3a4TEHO» BBICTABIISIETCS CTYACHTY, eciu padota Bkiodaer 50 % u Gonee oT TpeOyemoro
06’beMa 1 BBIIIOJIHEHA B COOTBETCTBHUE C Tpe6OBaHI/I$IMI/I YKa3aHHbBIMH B y‘-I€6HO-MCTOI[I/I‘ICCKOM
OCOOHH.

«HEC 3aUYTCHO» BBICTABJIACTCA CTYACHTY, €CIIN pa60Ta HE BBIITIOJIHCHA.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 8

Ne Bonpocs! k 3k3aMeny (3aueTy, 3a4eTy ¢ OLeHKOI)

n/n

1. IloHsiTHIE MOETMPOBAHUS, MOJIEIIH.

2. Bupl MmogenupoBanus, BUbl Mojeineil. Kinaccudukarus Moaenei.

3. Matematuueckoe MOJEIUpPOBAaHUE, MaTeMaTHueckue Mmojenu. PopMbl IMpenCcTaBICHUS
MaTeMaTHuecKux Mozeneid. CTpyKTypHbIE CXEMbI U METO/IbI UX IPe0Opa30BaHuUs.

4. Teopema Meiicona. Mopenn B BUIE YpPaBHEHUH COCTOSHHS, BEKTOPHO-MATPUYHBIC
(GopMbI IpeACTaBICHUs] MATEMaTUYECKUX MOJIeJIel TMHAMUKH CUCTEM.

. CBsI3b MEXK]Ty Pa3IMYHBIMH (hOpMaMU MPEICTaBICHUS] MATEMATUIECKIX MOJICIICH.

6. Cucremuslii cunre3. CocTaBiieHUE MOJEIN CIOXKHOTO TEXHOJIOITMYECKOTO OOBEKTa Kak
CJIO’KHOM CHUCTEMBI HA OCHOBE CHCTEMHOI'0 aHaJIM3a U CUHTE3A.

1. VYyer B3aumoieicTBHsI 00BEKTAa MOJCIMPOBAHUS CO CPEIIOH.

8. OCHOBHBIE CTATUCTMYECKHE XapaKTEPUCTUKU (pu3Mueckux mpoueccoB. llocTaHoBka
3aJ1a4M CTATUCTHYECKOTI0 MOJEIUPOBAHMSI CUCTEM.

9. Metoabl ¥ aNrOpuTMbl  MOJEIUPOBAHMS CIy4alHBIX TPOLIECCOB C 3aJaHHBIMU
CTaTUCTUYECKUMU XapPAKTEPUCTUKAMHU.

10. | Metoasl 00pabGoTKM pe3yiabTaToB MopaenupoBaHua. (OCOOEHHOCTH MOJIYHATYypHOTO
MOJIETTUPOBAHUS CHCTEM.

11. | IlocTpoeHue cCTaTHYECKUX M JAMHAMHUYECKUX Mojened. IloctpoeHne sMOUpUYECKUX
Mozesiel. JIMHEeNHBIN perpeCCUOHHBIN aHAIN3 JUIsl IOCTPOCHMS SMIMPHUIECKUX MOJEIIEH.

12. | Ilonsatus ¢yHKuMKM OTKIMKA U (akTopoB. OCHOBHBIE JOMYIIEHUS PErPECCHOHHOTO
aHaJIn3a.

13. @opMynHMpoOBKa 3aJayd anmnpokcuManuu. Kpurepnii mMeTona HaWMEHBIIMX KBaJpaTOB.
Pemienue 3a1aun annpoKCUMAIUH.

14. | OcHOBHBIE TOJIOKEHUS TEOPUM IJIAHUPOBAHUS SKCIEPHUMEHTOB: IOJHBINA (aKTOPHBIN
skcnepuMeHT (I1PJ) u 0O6paboTKa ero pe3yabTaToB.

15. | B yem npeumynecTBo aKTUBHOTO SKCIIEPUMEHTA?

16. | Kakue nepemMeHHbIe Ha3bIBAIOTCS (pakTopamu?

17. | Yrto Takoe pakTOpHOE MPOCTPAHCTBO?

18. | JlaiiTe noHsATHE MOBEPXHOCTH OTKJIMKA?

19. | B Buze, Kakoro ypaBHEHHS Yallle NPECTABISIFOTCS YPaBHEHUS PETpeccuu’?

20. | Kakue meronel pacdyera K03 PpHUIIMEHTOB YpaBHEHUS pErpecCry BBl 3HaeTe?

21. | IlosicHUTE CYIIHOCTh METO/Ia HAMMEHBIINX KBaApaTOB?

22. Uto Takoe cuia JUHEWHOW CBSI3M M KaK OHA OMPEAENSIeTCS NI YpaBHEHUS JIMHEWHOU
perpeccuu OT IaHHOTO napameTpa’?

23. | Ilo xakoMy KpHUTEPHIO TIPOBEPSETCS aJIeKBATHOCTh YPAaBHEHHSI?

24. | YTo TaKkoe TpaHCLEHACHTHAs perpeccusi U KOrjaa OHa NpUMEHseTcs ?

25. | Kak ompenensercst TeCHOTa HEJTMHEWHOW CBSI3U?

26. | Yto Takoe BRIOOPOYHBII KOA(DDUIIEHT KOPPETSIHn?

27. | Yto TaKoe ypoBeHb MjiaHa?

28. | Kak onpenenuTs KOJIUYECTBO OIBITOB B MOJHOM (DaKTOPHOM DKCIIEpUMEHTE?

29. | Kak paccunThiBaioTcsi KO3((GUIIMEHTHl YpaBHEHUSI PErpecCUd MO pe3ysbTaTaM IOJIHOTO
(haKTOpPHOTO PKCIIEpPUMEHTA?

30. | B uem 3akirouaeTcs OlIEHKA 3HAYMMOCTH YPaBHEHUS perpeccun’?
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31.

YpaBHeHUsI, KaKMX "3JIEMEHTapHBIX' MPOIIECCOB BXOJAT B MATEMAaTHYECKOE OMUCAHUE?

32. | YTo Takoe MOJeNb HIeIbHOE CMEIICHHS?

33. | YTo Takoe MOJEb UJI€AJIbHOTO BEITECHEHUSA?

34. | YUem otnmyarotcs nudy3rmoHHBIE MOJICTH OT MOJIENICH UACATbHOTO BBITECHEHUS ?

35. | Jlis Kakux anmnapaTroB MOKET ObITh IPUMEHEHA ssYeeyHas MOJeIb?

36. | Yto Takoe BpeMs MpeObIBaHMsI YaCTUIIHI B anmapare?

37. | Jlnst yero ncnosab3yrTcs JONYIICHUS IPU COCTABICHHH MAaTEMAaTHYECKOTO OMMCAHUS?

38. | Kakue nonymieHusi IpUHUMAIOTCS IPU MOJIEIMPOBAHUY TEIIOOOMEHHBIX alapaTroB?

39. | Kakue »onemeHTapHble MOJEIU HCIOJNB3YIOTCS Ui MaTeMaTHYeCKOTO OIMCAHMA
TEIIO00OMEHHBIX anmnaparos?

40. | Kakue BUJBI TETUIOOOMEHHBIX aliapaToB BbI 3HAETE?

41. | Kakue ponymieHusi IpUHUMAOTCS IPU ONMCAHUU MacCOOOMEHHBIX annapaToB?

42. | Kakue »ieMEHTapHble MOJCIH HCHOJB3YIOTCS IPH MAaTeMaTUYeCKOM OIMCAaHWUU
MaccOOOMEHHBIX annapaTroB?

43. | Kakue Buibl MacCOOOMEHHBIX ITPOLIECCOB BbI 3HaeTe?

44. | Kakue gonyuieHus IpUHUMAIOTCS IPU MOJEJIMPOBAHUN XMMUUYECKUX PEAKTOPOB?

45. | Kakue »sieMeHTapHble MOJEIM HCHOJb3YIOTCd IPU MaTeMaTUYeCKOM  OIMCaHWUU
XUMHUYECKUX PEAKTOPOB?

46. Kakue Buabl cucrem nuddepeHInanbHbIX YpaBHEHUH MOTYT OBITH PEUICHBI ¢ TOMOIIBIO
OBM?

47. | Kakue wuucineHHble MeTOJbl pemieHus auddepeHInanbHbIX ypaBHEHUH U CUCTEM
Qg QepeHIranbHbIX YpaBHEHNH BBl 3HaeTe?

48. | Kakum o0pa3oM MOXXHO MOJY4YUTh IMEPENaTOUHYI0 (QYHKIHIO H3 AuddepeHnaibHoro
ypaBHEHUsI?

49. | biaoku ClI0XKHOro Imporecca CUCTEMbl — OCHOBA JUISl TOCTPOEHUSI CTPYKTYPBI CIIOKHOTO
mporecca B TEXHOJIOTHYECKOM OOBEKTe.

50. | KatamuTHueckue peakTophbl IJISi CHCTEM «ra3 - TBEPIOE», «ra3 — KHIKOCTB», «ra3 —
KHUJIKOCTh -TBEpPA0E» MOJEIHN HJI€AIbHOTO BbITeCHEHMS, AU (y3HOHHAS MOJEb, MOJIENb
UCATHHOTO TEePEMEIINBAHUS, PA3IMYHbIE MOJENH s pasHeIX (a3 B MHOrodasHBIX
peaKkTopax.

51. | TapenpuaTeie KOJOHHBIE MAacCOOOMEHHBIC KOJIOHHBI — sfd€edHas MOJENb C OOpaTHBIMHU
MOTOKaMHM JJIs1 )KUJKON (ha3bl U MOJIEIb MJI€JIbHOTO BBITECHEHHUS JJ1s1 TapOBOM (pa3bl.

52. | Hacago4Hble KOJIOHHBI /ISl IPOIIECCOB PEKTU(UKAITMH— MOJEIh HUI€aTHbHOTO BBITECHEHUS
11 TapoBoi (hasbl, JUTst )KUAKON (a3bl - quddy3MoHHAs MOJIETb I MOJETh UI€aIbHOTO
BBITECHEHHSI.

53. | HacagouHble KOJIOHHBI AJIS1 MPOLECCOB AKCTPAKIUU— MOJETb HAEATbHOTO BBITECHEHUS
JUIS TUCHEpCHOM (a3bl, /Ui crjiomHOM (a3l - AuQdy3MOHHAsS MOJAETb WIH MOJETh
U1€aJIbHOTO BHITECHEHUSI.

54. | PeakTophl ¢ HEMOABUKHBIM CIIOEM KaTalln3aTopa, padoTaolre B a11adaTHueckoM
PEeKUME C aKCHAJIbHBIM M paIdJIbHBIM TOTOKOM PEareHTOB.

55. | 'maponuHaMuKa MOTOKOB, THAPABIMYECKOE COMTPOTHBIICHUE CII0S1 M paCTIPEIeTUTENbHBIX
PELIETOK.

56. | JIBymepHBIE MOJENN KaTAIUTHYECKUX TPOIECCOB. AJTOPHUTMBI PEIICHUS ypaBHEHUH
MOJEIIECH.

57. | Pa3nuyHble TUIIBI TETJIOBBIX PEXKHMOB.

58. | AnropuTMBI pelieHns ypaBHEHUH MOJICTICH.

59. | Mozenb uaeaabHOr0 BRITECHEHUSI — OCHOBHASI MOJIENIb PEAKTOPOB 3MEEBUKOBOT'O TUIIA.

60. | YcnoBus NpUMEHNMOCTH MOJIENIN MICATHHOTO BHITECHEHHSL.

61. | Pacuer TemoBoro pexuma — ompeaercHue KoddduuumeHta Temonepesaud U

COCTaBJICHHE YpaBHEHHS TEIIOBOTO OayaHca.
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62. | IlpoBepka ajekBaTHOCTH MojenH. [IpuMepsl MPOIECCOB, MPOBOAMMBIX B PEAKTOPAX
3MEEBHKOBOTO THUIMA. PeXMMBI (PYHKIIMOHUPOBAHUS U OIPEACICHHUE OMPEICIITIONMINX
apaMeTPOB.

63. | Moxens uaeanbHOTO BBITECHEHHS — OCHOBHAs MOJEIh PEAKTOPOB 3MECBUKOBOTO THIIA.
Y CII0BHSI MPUMEHUMOCTH MOJICIH UICaJThbHOTO BBITECHEHUSI.

64. | OmpenencHuss HEOOXOAWMMOIO  PEXKHMMa TEYCHHs] H  pacdyeT  THAPABIHYECKOTO
COIIPOTHBIICHHUSI.

65. | Pacuer TemoBoro pexuma — ompeaercHue KoddduuumeHTta Temonepenadud U
COCTaBJICHHE YpaBHEHHsI TEIIOBOTO Oananca. [IpoBepka aileKBaTHOCTH MOJICIIH.

66. | Maremarudeckas MoJelNb Imporecca abcopOounn B KOJIOHHBIX abcopOepax TapenbyaToro
THUTIA.

67. | JIByx(azHas MoJenb C HCIOJb30BAaHUEM ISl SKUJAKOM (ha3bl sU€eUHOM MOJENH C
00paTHBIMHU MOTOKAMHU M MOJICIIU MJICATLHOTO BRITECHEHHMSI JIsl Ta30BOM (ha3bl.

68. Maremarnueckas MOJIelb Ipoliecca adcopOIMKM B KOJIOHHOM abcopOepe HacagodHOro
tumna. Mcmonap3yrTcst MOJICNN UACATLHOTO BBITECHEHUS JIUIS )KUIKON M ra30BOM (a3.

69. | Maremaruyeckass MOJieib Ipoiiecca aOCOPOIMU B €eMKOCTHBIX allllapaTax ¢ MEIIAIKaMU.
Hcnonb30BaHne MOACTH HICATLHOTO TMEPEMEIIUBAHUS Ul JKHIKOH (Da3bl M Ta30BOM
(ha3zbl.

70. | CooTHOmeHHS IS pacdeTa 00bEMHBIX KOA(PDHUITMCHTOB MACCOIIePEIayn.

71. | Marematuueckas MoJieib abcopOepa ¢ pacbUICHUEM KXUIKOU (Da3sbl.

72. | MaremaTH4ecKue MOJICIHM IPOILECCOB PEKTU(UKAIMK B Tapeilb4aThIX M HACATOYHBIX
KOJIOHHAX.

7.3.2. Kputepuu u HOPMbI OLEHKH
dopma
MpOBeIeHUsI
Cemectp . Kputepuu u HOpMBI OLIEHKH
NMPOMEKYTOUHOI
arTecTanuu

OtBer Ha JABa TCOPECTUYCCKUX
«3a4dTCHO» BOIIpOCa, CTYHACHT XOopomo
BJIaZICCT MaTCpruaIOM

3aueT (YCTHO
(y ) He orBewaer HM Ha OIUH U3

TCOPCTUUCCKHUX BOIIPOCOB, HE
MOXKECT OTBCTUTH HHM Ha OJIHMH
)IOHOJ'IHI/ITGJ'IBHI:If/i BOIIPOC

«HE 3a4YTCHO»
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

KoanyecTBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoanorexe /
n/n MeTOoN4YecKoe nmocoodue,
IpaKTHRYM, Ap.) HaumeHoBaHue
p y 2 IL :)B(j
MaremaTtuueckoe MOAETUPOBAHUE XUMUKO-
1 | 3aBapyxun C.I'. ACITHD yaeOHoe mocodue 2017 ObC «Jlanby»
TEXHOJIOITMYECKUX MPOLIECCOB U allapaToB
2 MonenrpoBaHie XUMHKO-TEXHOJIOTHYECKUX
l'aprman T.H., Knymun I.B. | mpoueccos. [IpuHUIunbel npuMeHeHUs! TaKETOB yaeOHoe mocobue 2020 OBbC «Jlanpy»
KOMIIbIOTEPHOM MaTeMaTUKHU
3 BBenenue B aHanu3, CHHTE3 U MOJICITMPOBAHHE
Kasues B.M. A ’ AACIHP yaeOHoe mocobue 2016 3BC «IPRbooks»
CUCTEM
4 ITerpos A. B. MopenupoBaHue IPOIECCOB U CUCTEM y4eOHOoe mocooue 2015 IBbC «Jlanb»
5 IIpoueccsl 1 anmapatel XUMHAYECKON
bapanos /I.A. pott P yuebHoe rmocodue 2020 OBbC «Jlanb»
TEXHOJIOTHH
8.2. JlonosinuTebHAS JJUTEpPATypa
KosmuectBo B
Tun (yueOHHMK, yueOHOE N
HAYYHOI
Ne nocooue, yuedOHo-
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BoOK) T'ox w3nanus oudauorexe /
n/m MeTOoAnYeCcKoe Mmocodue,
IpAKTHKYM, 1p.) HanmeHoBaHue
p y 9 p' 3BC
1 CucTeMHBIN aHATU3 U METO/Ibl XMMHUYECKOM
Jlunuu A. A. A yuebHOoe mocobue 2015 9BbC «Jlanb»
KHOEpHETHKH
2 Ainamretin B.I'., 3axapos IIporuecchl 1 anmapatbl XUMHAYECKOM
. p pott P . yIeOHUK 2019 ObC «Jlanp»
M.K., HocoB I'.A. texHosioruu. OOt Kype
3 Mocksuues 1O. A. TeopeTnyeckne OCHOBBI XUMUYECKOM
’ p yuebHoe rmocodue 2020 3BC «Jlanb»

I'puropuues A.K., [1aBnos

TEXHOJIOTUN
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n/n

ABTOpBI, COCTABUTEH

3arnaBue (3aroJi0BOK)

Tun (yueOHMK, yueOHOE
nocooue, yuedoHo-
MeTOoaHYEeCKoe mocooue,
NMPaKTHKYM, Ap.)

Ton m3manus

KoaudecTBO B
HAYYHOMH
ouobauoTexe /
HaumMmeHnoBaHue
9BC

O.C.
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8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JAaHHBIX U HHGOPMANMOHHBIX CIPABOYHBIX
cucTemM

- ByrnepoBckue coobdmenuss. HayuHblli  aHIVIO-pYCCKOSI3BIUHBIM ~ XMMUYECKUI
xypHai. [TyOnauKyer cTaThu MO OCHOBHBIM pa3jiellaM XMMHUHU M CMEXKHBIM TUCHUIUIMHAM. JKypHan
BxoauT B Ilepeuenr BAK u cucremy PUHIIL. [Ins 3apeructpupoBaHHBIX IOJIb30BaTENEl caiTa
JOCTYIICH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roza: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHusi B HHTepecax YCTOMYHBOro pasBuTusa. B xypHase nyOauKyroTcs
OpPUTHMHAIbHBIC HAayYHBIE COOOLICHHUS M 0030pBI 0 XMMHHU MPOLECCOB, MPEACTABISAIOMINX 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 mogHOTEKCTOBBIIM
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii perieH3upyeMblii )KypHaI OTKPBITOTO
nocryna. Crpana: Unnusa. S3wik: anrnmiickuii. [TyGnuKkyeT pe3ynbTaThl HAyYHBIX MCCIEAOBAHUN B
obmacti oOmied XUMHHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHH OKpyxkaromel cpensl. JlocTyneH
OJHOTEKCTOBLIH apxuB ¢ 2008 roxa: http://www.orientjchem.org/Archive.php

- Teopernueckne OCHOBBI XuMH4YeckoH TexHoiornu. JKypHanm mnyOaukyeT
COO0O0I1LIEHUsI 0 HOBBIX TEXHOJIOTMUECKUX Mpolieccax B 00padaThIBaroIIel MPOMBIIITIEHHOCTH C TOYKH
3peHus ¢GyHaaMeHTanpHOW Hayku. CTaThbM B JKypHaJle MOCBSILEHbl OCHOBaM TEIIOMAacCOOOMEHa,
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 ToNb30oBaTeneld Hayunoil snexkTponHHo# Oubnuotexu (eLibrary)
JIOCTYyIIeH moJiHOTeKCTOBBIH apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. JXypHan Ha aHTJIMHACKOM SI3BIKE
MexayHapoIHOro MHCTHTYTA MO HayKe, TeXHOJOrusM U obpasosanmto (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, ['onkonr). IlyOmukyer
OpUTMHAJIbHBIE CTAThH, KAaCAIOIIMECS PA3JIMYHBIX ACIIEKTOB XMMHUYECKOI0 MAIIMHOCTPOEHUS, 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
pedepupyemsblii xypHan OTKpbiToro noctyna. Ctpana: Erumer. SI3pik: anrnuiickuii. [1yOmmkyer
OpUTHHAJIbHBIE MCCIIE0BaHUs, 0030pHBIE CTaThU, KOPOTKHE COOOIIEHHS] B 00JACTH XUMHYECKOIO
MAaIIMHOCTPOECHUS, COBPEMEHHBIX MaTepHasioB, OMOXUMHHU. JIOCTYNEH MOJHOTEKCTOBBI apXHB 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 JAeHCTBHUA)
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 Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBusi, Oeccpounsiif; JloroBop Ne 727
oT 20.07.2016r., CpOK JIENCTBHS,
OeccpouHbIl
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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 yYeHUYECKHE MOHOOJIOKH, CTOIIBI,
3alUThl OKPYXKAaroIIel cpenbly. YueOHas CTyJbsl, JOCKa ayIauTopHas (MenoBas),
ayJIUTOPHS IS IPOBEACHUS 3aHATHN MPOEKTOP, HOYTOYK, 3KpaH IEepEeHOCHOH,
CEMHHApPCKOro TUMa. Y4yeOHas ayTuTOpHUs AJisl | yCTAaHOBKA TEXHOJIOTHMYECKOro KOMILIEKCa,

1 | KYPCOBOTO IPOEKTHPOBAHUS (BBITTOTTHEHUSI ITO3BOJISAIOIIAs. CHU3UTh PacIpOCTpaHEHUE
KYPCOBBIX pa0boT). YueOHas ayquToOpHs s a’pOaUCIIEPCHOM CUCTEMBI B
IIPOBEACHUS TPYNIIOBBIX U UHAUBUAYAIBHBIX | IPOCTPAHCTBE., YCTAHOBKA, ITO3BOJIAIOIIAS
KOHCYJbTallMi YueOHast ayiuTopus JUis CO3/71aTh a9POJUHAMUYECKYIO TATY
IIPOBEACHUSA 3aHATUIM TEKYILEro KOHTPOJI U
poMexyTouHoil arrectaruu (A-409)
Komnbrorepnsiii kiiace. YueOnas aynutopus | Croiibl YYEHUYECKHUE, CTYJIbS
JUISl IPOBEJICHUS 3aHATUM JIEKUMOHHOTO TUIA. | YYEHUYECKHE, JIOCKa ayIUTOpHas
VYyeOHast ayuTOpus AJ1s IPOBEACHMUS (menoBas), I1K, IIPOEKTOp, JKpaH
3aHSATUNA CEMUHAPCKOTo TUMNa. Y4yeOHas MEPEHOCHOM, paboYMil CTOJI, MUChMEHHBIH
ayJIUTOpHS JJIsl IPOBEACHMS TAOOPaTOPHbBIX YIJIOBOM CTOJI, IPENOJaBar. CTOJL.

2 pabot. YuebHas aynuropus Ui KypcoBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
pabot). YueOHas ayaiuTopus JUIsl IPOBEACHUS
TPYIIOBBIX U UHIMBUIYaTbHBIX
KOHCYNbTalMil YueOHas aynuTopus Iis
MIPOBEACHUS 3aHIATUI TEKYIEro KOHTPOJIS U
MPOMEXYTOUHOM arrectaruu (A-415)
Kommprorepnsiii  kmacc. [lomemenue mis | Ctoms YYEHUYECKUE, CTYJbs
CaMOCTOATEIILHON paboTHI. VYuebnas | yuennueckue, IIK ¢ BbIxomom B ceTh
aynmaToOpus I IpoBeAeHWs  3aHATHH | IHTepHeT
CEMHHAPCKOTo TUMNa. YueOHas ayIuTopus s

3 | KYPCOBOTO MPOEKTUPOBAHHS (BBITIOJTHEHUS

KYpPCOBBIX paboT). YueOHas ayauTopus Iis
MPOBEACHUS TPYNIOBBIX M WHAWBUIYaTbHBIX
KOHCYNbTallMil. YueOHas ayautopust JUIst
MPOBEACHUS 3aHATUH TEKYIIEro KOHTPOJS U
npomexxyrounoit arrecraruu (I'-401)
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