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PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MOIIeJII/II)OBaHI/Ie H ONITUMHU3AIINA XUMHKO-TEXHOJOI'HYE€CKHUX MMpoIecCcoB

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIIPABJICHUIO ITOJATOTOBKH
18.04.01 XumMmunueckast TEXHOJIOTHUS

HaIpaBJIEHHOCTH (TIPOdUIIB)
Xumuueckas OMOTEXHOJIOTUS

dopma 00ydeHus: ouHast
I'on Habopa: 2022
O6mras TpynoeMkocTsb: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO CeMeCTPpamM

Cemectp 1

®opma KOHTPOJIsI | DK3aMeEH Hroro
Bun 3ansiTuit
Jlexumn 32 32
JlaboparopHsbie 16 16
ITpakTnueckue 16 16
PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P - -
ITpoMexyTouHas aTTecTanus 0.35 0.35
KoHnrakTHas paboTa 64.35 64.35
CamocrosTenbHas paboTta 80 80
KoHTpoan 35,65 35,65
Hroro 180 180




Pabouyto mporpammy coctaBui(u):
Houent, nouexr, k.n.H., Kpasuosa M.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

Vv OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas nmporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HanpasiieHust noaroroBku 18.04.01 Xumudeckast TEXHOIOTHS

Cpok neiicTBusl padoueii mporpaMMsbl AUCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUECKasi TEXHOJOTHS U pecypcocOepekeHre»

(mpotokoun 3acenanusi N oT «__» 20__1.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ienb OoCcBOEHUSI TUCHUIUIMHBI — (POPMHPOBAHUE y CTYAECHTOB MPOQECCHOHATBHBIX 3HAHUMN
10 MCIOJIb30BAHUIO METOI0B MOJAECIMPOBAHUS IIPU MPOEKTUPOBAHUU TEXHOJIOTHMYECKHUX IIPOLIECCOB
U aHau3€ HKCIEPUMEHTANbHBIX TaHHBIX, a TaKke (POpMHUpOBaHME HAYYHOTO M HMHKEHEPHOTO
[OAXO0AAa K BOIPOCAaM PAllMOHAIBHOIO HCIIOIB30BAHHS DHEPrO - U MATEPUAIBHBIX PECYPCOB, B
XUMHUYECKON TEXHOJIOTUU U HEPTEXUMUH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBIX Oasupyercs JAaHHas AMCLUIUIMHA!
«CHCTeMHBIN TOAXO0]T K HAYYHO-HUCCIIEA0BATEILCKOM padoTey.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIMMO KaK
npenuecTByromiee: «/lonoaHUTEeNnpHBIE TIaBbl MPOLIECCOB M ammapaToBy, «lIpou3BoacTBeHHas
MPaKTHUKA (HayYHO-HCCIIeIOBATEIBCKAS pabota)y, «YuebHas MpaKTUKa (HayuHo-
uccienoBarenbckas paboTa (moflydyeHHWE TEPBUYHBIX HABBIKOB HAyYHO-HCCIEIOBATENIbCKON

paboTsl))», «IIpon3BoacTBEHHAs MTPaKTUKa (MPEIAUIIIOMHAS IPAKTUKA)».

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U

NuaukaTopsl 10CTHKEHUS

KOHTpOJIUpYyeMble KOMIeT eI Inanupyemsbie pe3ybTaThl
KOMIIeTeHIUH o0yueHus
(Kol ¥ HANMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
OIIK-3. Cnocoben OIIK-3.1. PaspabGarbiBaeT | 3HaTh:  HPUHLHUIIBI  COCTaBJICHUS
pa3pabaTbIiBaTh HOPMBI HayYHO-00OCHOBaHHbBIE MaTepHalbHOTO M 3HEPreTHYECKOro
BBIPA0OTKH, HOpPMBI  BBIpaOOTKHM  MpH | OalaHCOB XMMHKO-TE€XHOJIOTHYECKOTO
TEXHOJIOTUIECKNE MIPOM3BOJICTBE TPOAYKIIUH, | IIPOIECCa;
HOpPMAaTHUBBI HA PacXoj pacxoj MaTepHaos, | - METO/bI MaTeMaTU4eCcKOro
MaTepHaloB, 3arOTOBOK, | 3arOTOBOK,  TOIUIMBA ¥ | MOJACIHPOBAHUSA, ONTUMHU3AIUH U
TOIIJINBA U 3JIEKTPOIHEPTUU Ha | MPOEKTUPOBAHUS MIPOLIECCOB
AIIEKTPOIHEPTUH, OCHOBAaHHMH MAaTEPUAIBHOTO | XUMHUYECKOU TEXHOJIOTUHI u
KOHTPOJIMPOBATh u HHEPTreTUYECKOro | OMOTEXHOJIOTUH;
napameTpsl OanaHcoB XHUMHKO- | - OCHOBHBIE MOJEITH CTPYKTYPHI
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO MIOTOKOB, TETMI000MEHHBIX U
npoiiecca, BbIOUpaTh npoiiecca MacCOOOMEHHBIX TPOIECCOB, METOIIBI

obopynoBaHue u
TEXHOJOTHYECKYIO
OCHACTKY

I/II[eHTI/I(bI/IKaLII/II/I nmapaMeTpoB MOJCIN
N MCTOABI YCTAHOBJICHHA

YMeTb: BEIOUpATh GaKTOpbI
ONITUMU3AIH XHMHUKO-
TEXHOJIOTHYECKOTO MPOoILIecca;
-pa3pabaThIBaTh MaTEeMaTHYECKUE
MO/IEJIU TPOLIECCOB HA OCHOBE
CTPYKTYpPHOTO aHaJlu3a U CUHTE3a C
MCTIOJIb30BaHUEM OJIOUHOTO MOJIX0AA
K OMMCAHMIO CJIOKHBIX MPOIIECCOB;
MIPOU3BOIUTH MPOBEPKY aJ€KBATHOCTU
MaTeMaTHYECCKHUX MOJCIICH;

- OCYIIECTBJISATh HJICHTH()UKALINIO




®opmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN I
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

rmapamMeTpoOB MaTeMaTHYECKOM
MOJIEeJIH, MOJICTUPOBAHUE U
MIPOCKTUPOBAHKE MPOIECCOB
XUMHYECKOM TEXHOJIOTHH,
He(pTeXUMHUM U OMOTEXHOJIOTHHU

Brnaners: MeTOaMKAMH HaX0KICHUS
OIITUMAJIBHBIX IMapaMCTPOB XUMHKO-
TCXHOJIOTHUYCCKOI'O MMpouecca

OIIK-4. Cnocoben
HaXOJUTh ONTHUMAaJIbHbIE
pelIeHUs IPU CO3/IaHUH
MPOIYKIIUH C YIETOM
TpeOOBaHUI KauecTBa,
HaJCKHOCTH U
CTOMMOCTH, a TaK¥Ke
CPOKOB MCIOJIHCHUS,
0e301macHOCTH
JKU3HEACATSIbHOCTH U
DKOJIOTHUECKON YHCTOTHI

OIIK-4.1. CocrasisieT
palMOHAIBHYIO cXemy
MOJIyYEHUs, BBIICTICHUS U
OYHCTKHU MIPOJIYKTOB
MIPOM3BOJICTBA

3HAaThb METOABl M3YyYEHUS CHCTEM H
CHCTEMHBIN IIOJXO0JI, OOIIUH COCTaB
XMMHMKO-TEXHOJIOTMYECKUX CHCTEM H
YPAaBHEHUH UX UEPAPXUH.

VYMeTh: BBISIBIATH JIMMUTHPYIOIIUC
CTaauu XUMHKO-TCXHOJIOTHYCCKOT'O
Imponecca

BJIaIIeTI)I HaBbIKaMHM pacycTa
OIITUMAJIBHBIX PCKHUMOB OTACIbHBIX
TCXHOJIOTHYCCKHUX CTaI[I/Iﬁ XUMHKO-
TCXHOJIOTHYCCKOI'O ITporecca




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLEro

N KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, .| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
y4eOHoii padoThI (yueoHo¥ paGoThI)
OLIEHOYHOI'0
cpeacrsa)
Monyns 1. Jlekl MoaenupoBaHue, OCHOBHbIE OHATUS
MopennpoBaHnue, u onpeneneHus. Buabl
OCHOBHBIE MO/JICTTUPOBAHMS, BUJIbI MOJEIICH.
[MOHSATHUSA U, Knaccudukanus moneneit.
OmpeeIICHus, MaremaTruueckoe MOICIMPOBaHUE, 1 4
BU/IbI U METOIBI MareMaTu4eckue Mojaesn. OopMbl } }
WeHTH(DUKAITAN MPEJICTaBICHUS MATEMAaTUUECKUX
CTATUYECKUX Mozenei. CTpyKTypHBIE CXEMBI U
MoJiesen METO/bI UX TIPeoOpa3OBaHUs
Jlex 2 [TocTpoeHne SMIUPUIECKUX 1 4
PETrPECCUOHHBIX MOJENEN
Jla61 Omnpenenenne ko3PPUITHEHTOB Otyer no
YpaBHEHUS PETPECCUU METOJIOM 1 4 nabopaTopHOH
HauMEHBIINX KBaJPaTOB pabote Ne 1 B
3JICKTPOHHOM BH/JIE
ITpl ITocTpoeHue cTaTUYECKUX U
N Otuer no
IrHamuyeckux moaenei. [loctpoenne
. . MPaKTUYECKOMY
SMITUPUYECKUX Mojenel. JINHeHbIH 1 2

PETPECCUOHHBIN aHAIU3 JJIS
MIOCTPOEHUS SMIIUPUUYECKUX MOJIEIICH

3auaTuio Ne 1 B
AJIEKTPOHHOM BHJIC




®opMbl TEKyLEro

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHeE
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OLICHOYHOI 0
cpeacrsa)
[Ip2 Perpeccuonno-dakTopHbIit aHaJIN3
TEXHOJOTHUYECKUX MOJEIIEH
3anauun napameTpu4ecKou u
N Otuet no
CTPYKTYPHOM UIeHTU(DUKAITIN
. MIPaKTUYECKOMY
SMIMPUUECKOU MOJEIH, 1 2
- 3aHsTUio Ne 2 B
OTHMCHIBAIOLIEH 3aBUCUMOCTh
3JIEKTPOHHOM BUJIE
JaBJICHUS HACBIIIEHHOTO napa
WHJMBHUIYJIHHOTO  BEIIECTBA  OT
TEeMIIepaTypbl
Jlex 3 [lonatuss  GyHKOMKM  OTKIMKA |
¢aktopoB. OCHOBHBIE JOMYIICHUS
pPerpeccuoHHOTO aHajm3a.
dopMynHrpoBKa 3a7a4u
anmpokcuManuu. Kpurepuit merona 1 4
HaUMEHbIINX KBaapaToB. (OCHOBHBIE i
TOJIOKEHUS TEOPHH  IUIAHUPOBAHUSA
JKCIIEPUMEHTOB: TONHBINA (HaKTOPHBIN
skcniepumeHT (I1DPI) u 06padoTka ero
pe3yIabTaTOB
[Tp3 [Toctpoenwme MaTEeMaTHYECKHUX
MOJICJIEW 0 pe3yiabTaTaM aKTUBHOI'O Oruer no
AKCIIEpUMEHTA 1 ) } HPaKTUICCKOMY
HUccnenoBanue TUJIPOAUHAMUKH 3aHsaTUIO Ne 3 B

HacaJ09Horo0 abcopbepa

OJICKTPOHHOM BHUJIC




®opMbl TEKyLEro

. KOHTPOJIA
Mopnyas (pa3nein) BUPIII Ha"MeHOBamfe TEM 3ATTHH Cemectp | O0bem, u.| banabl | UHTepakTuB, 4.| (HamMeHOBaHHMe
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OlI€HOYHOI0
cpeacrsa)
Monyinb 2 Jlex 4 MoaenupoBaHue CTPYKTYpPbl MOTOKOB
MaremaTruueckoe B amnmaparax 1 4 -
MOJIETTUPOBAHUE
TEXHUYECKUX JIa62 Pemenne mMareMaTH4eckoro OnucaHus OTYeT 10
CHUCTEM XTII, mnporekawmero B  MOTOKE L 4 J1aGOPaTOPHOIA
UJCAIbHOTO BBITECHEHHSI B  Cpele paGote Ne 2 B
Mathcad 3IEKTPOHHOM BHJIE
Jlex 5 ITocTpoeHne MaTeMaTHYECKUX
MOJEIIEW CUCTEM aHAIUTUYCCKUM 1 4 -
METOJIOM
JIa63 Pemenune mMareMaTH4eCKOro ONMCAHUS OTYer 1o
XTII, mporekaromiero B IOTOKE 1 4 J1abopaTOPHOIA
UJCaIbHOTO CMEILLIECHUS paGore Ne 3 B
JJIEKTPOHHOM BH/JIE
Jlek 6 MaremaTnueckoe MOJEINPOBaHNE 1 4 )
TEIJIOBBIX ITPOLIECCOB
Ip 4 MopenupoBaHue TEII00OMEHHBIX
anmnapaToB B CTALlHOHAPHOM PEXHUME.
Mojenu npoueccoB TemIoooMeHa: Order no
1.TermooOMEeHHHK THTIA 1 4 - TpaKTHICCKOMY

«TepeMeIMBaHre-TiepeMeTnBaHIe,
2. Terio0OMEHHUK TUTIA
«BBITECHEHUE-BLITECHEHUEY

3audaTuio Ne 4 B
AJICKTPOHHOM BHJIE




®opMbl TEKyLEro

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHeE
y4eOHoii padoThI (yuedHoli padoThI)
OlI€HOYHOI0
cpeacrsa)
Jla64 [Touck onTUMAaNIbHBIX YCIOBUI
rpoiiecca U30MepHU3alUY MEHTaHa
Otuer no
nabopaTopHOI
1 4 -
pabote Ne 4 B
3IEKTPOHHOM BH/IE
Jlex 7 MonenupoBaHue MacCOOOMEHHBIX
MIPOLIECCOB XUMUYECKOM TEXHOIOTHH 1 4 -
IIp 5 HccnenoBanue npouecca pa3aeneHus
. Ortyer no
MHOT'OKOMIIOHEHTHOM CMECH B
MPaKTUYECKOM
ra3oBOM cemapaTrope 1 2 - p Y
3aHsTHIO No 5 B
MareMatrnueckoe MOACIUPOBAHUE
3JICKTPOHHOM BH/JIE
nporiecca peKTuuKaum p A
Jlex 8 MopenupoBanue KHHETHKU 1 4
XUMHUYECKHUX PEeaKIni
Ip 6 MonenupoBaHue KHHETHKH Oruer o
TOMOTEHHBIX XUMUYECKUX PEAKIUN . , MPaKTHIECKOMY
MopenupoBanue KHHETHKH sansTiio No 6 B
TETEPOreHHBIX XUMUYECKUX PEAKIIUI TEKTPOHHOM BHJIE
Ip 7 MoaenupoBaHre TOMOTE€HHBIX OTyer 1o
XUMHUYECKUX PEAKTOPOB 1 5 MPaKTUYECKOMY

MaremaTrnueckoe MOAEITMPOBAHUE
TEXHUYECKUX CUCTEM

3auaThio Ne 7 B
3JIEKTPOHHOM BHJIE




®opMbl TEKyLEro

N KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH
Mopyas (pa3aen) . . Cemectp | O0beM, u.| banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHeE
y4eOHoii padoThI (yueoHoO¥i paGoThI)
OILIEHOYHOT0
cpeacrsa)
Cp N3ydenue TEOPETUYECKOTO
Marepuana. IlogroroBka OTYETOB IO
NpPaKTUYECKUM 3aHATHAM. [ToaroToBka 1 80 - poexr
MIPOECKTA.
Kontposnb [ToaroroBka K 3K3aMeH
Y A y 1 35,65 - -
1A Ixsamen DK3aMeH, 3auTa
1 0,35 - - ’
MIPOEKTa
Hroro:; 180 -




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

[Ipu peanusanuu y4eOHOTO Kypca AMCHUIUIMHBI MUCIIOJIB3YIOTCS CIEIYIOIIUE TEXHOJIOTHU:
TCXHOJIOTHUA TPAAULIUOHHOI'O O6y‘-IeHI/I$I, BKJIrOHaromas JCKIUU U MPAKTUYCCKUC pa6OTBI, KOTOPLIC
NPEIIOIAraroT MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepraa mpernoaaBareneM. JISKIus ¢ dIeMeHTaMu
AUCKYCCHU, C HUCIIOJIb30BAHHUEM TEXHOJIOTUH Pa3BUTHA KPUTHYCCKOI'0 MBIIJICHUWA. HpaKTI/I‘-IeCKOC
3aHSATHE C PEIICHUEM 3aj]la4, OOCYXKIECHUE Pe3ybTaTOB NESATCILHOCTH, MPOBOAUTCS OOCYKICHHE
pe3yNbTaTOB JACSITEIBLHOCTH;, TEXHOJIOTUS IPOCKTHOrO OOYy4YeHHS: MPUMCHSIOTCS JICKIUH-
KOHCYJIbTAIMH C MCIIOJIb30BAHHEM METO/IA 3alUThI TPOSKTA.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI
HpI/I OCBOCHHUHU TCMbI HeO6XOI[I/IMOZ

® HU3YUUTH y‘Ie6HI)II71 Marcepurajl 1Mo AMCHUIIIMHE, UCIIOJIb3YyAd HGKHHOHHBIﬁ Marcpual u
MaTepual OMOJIMOTEYHOTO (bOH,Z[a I10 ,HaHHOﬁ TCEMATHUKCE,
° AKINCHTUPOBAThL BHUMAHHWC Ha HU3YYCHHM BHUIAOB CHUCTCM, 3dKOHOB IIPOTCKAHHA

peakuuii ¥ MOAEIMPOBAHUS.

Metoanyeckre peKOMEHIAIUH K BBITIOJTHEHUIO CAMOCTOSITEIbHON paOOTHI:

1. M3yueHue TeOpeTHMUECKOro Marepuaia IO H3ydaeMOW TeMme, M3JI0)KEHHOro B y4eOHO-
METOAMYECKOM TIOCOOUH.

2. Borpocsl 111 caMOCTOSTENIbHONW PabOThI CTYAEHTOB

- OCHOBHBIE IPUHIIUIIBI MOJICIIMPOBAHUS B XUMHUYECKON TEXHOJIOTHH;

- ATaIbl MATEMAaTHIECKOTO MOICITHPOBAHUS;

- MOJIENIN XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;

- OCHOBHBIC TUIIBI ypaBHEHUH MaTemaTHuyeckoro onucanus XTC;

- METO/1bl ONTUMU3ALUU XUMHKO-TEXHOJIOTHUECKUX MPOIIECCOB.

3. TloaroroBka K ayaMTOPHBIM 3aHATUAM (IIPAKTUYECKHMM paboTaM U TNPOMEXKYTOUHOM
aTTEeCTaIun).

4. CamocrodATenbHOE IMPOYTEHUE, MPOCMOTP, VMHTEepHeT-pecypchbl, MOBTOpEHHE Yy4eOHOro
Marepuaa.

5. TlogroroBka MPOEKTOB M MPAaKTHMYECKHX 3aHATUH, MOoAOOp JUTEepaTypbl IO
JTVCIIATUTMHAPHBIM MTPOOJIEMaM.

6. IlpakTuueckue 3aHATHS BKIIOYAIOT B ceOs pELICHWE NPUKIAJHBIX, PACUETHBIX U
CUTYaIIMOHHBIX 33]1a4, 00CYKJICHHE PE3YIbTaTOB JESTEIHLHOCTH.

7. IloaroToBKa OTYETOB MO MPAKTUUECKUM 3aHATUSM:

7.1. TlpenocraBiieHre oTyeTa B JIEKTPOHHOM BHJIe ¢ Ha3zBaHWeM (haiiyia, Hanpumep, X TM-
2002_ITP1 HMBanoB M.M. B cOOTBETCTBHE C BApUAHTOM M TPEOOBAHUSAMH K CO/IEPKAHHUIO OTYETA.

7.2. Ilpu cmade oTyeTa CTYNCHT JOJDKEH OTBETHTH HAa BOMPOCHI MPETOAABATENS MO TEME
paKTUYEeCKOM paboTe B yCTHOU (hopMe, UCTIOIb3Ysl OTUET IO MPAKTUYECKOH 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 MPaKTUYECKUM 3aHATHSIM No
1 OIIK-3.1, 1-12, naGopatopubiM pabotam Nel-4 B
OIIK-4.1 3JIEKTPOHHOM BHJie. Borpock! k 3auety Ne
1-67.

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1 OT4YeT 0 MPAKTUICCKOMY 3aHITHIO
(HaumeHOBaHUE OYEeHOUHO20 cpedcmsa)

TunoBoi npuMep 3a1aHuA

IIpakTuyeckoe 3ansaTe Ne 1. [locTpoeHue cTaTHYeCKHX M JUHAMUYECKHUX MOJesIei.
IHocTpoenune 3vMnupuyeckux mMojaesei. JInHelHbI perpecCHOHHBIA AHAJIU3 ISl MOCTPOCHUS
IMIMPUYECKUX MOJIesIeH.

ean paéoTsi:

1) mocTpouTh MaTEMATHYECKYIO MOJIENb B BHI€ SMITUPUUECKON POPMYIIBL;

2) cnenaTh OLICHKY IMapaMeTpOB MOJIEIIH;

3) mpoBepUTHh MOJEIb Ha aJIEKBATHOCTD.

JlanHast mpakTUueckasi paboTa BBIMOJIHSAETCS METOJOM TBOPUYECKUX 3a/IaHUM.

3ananmue:

1. WM3yuutp yueOHBIH Marepuan 1o JucHuIuinHe «MojenupoBaHue JHEpPro- u
pecypcocOeperaronmx IpoIecCOB B XMMHUECKONH TEXHOJIOTUH, HEPTEXUMUU U OMOTEXHOJOTHH,
WCIIOJIB3YS JICKIIMOHHBIN MaTepuai U MaTepuai OubInoTedHoro GoH/1a Mo JaHHOW TeMaTHKe.

2. IlpoBeneHo wuccienOBaHHE 3aBUCUMOCTH (YHKIIMOHAIBHO-TEXHOJIOTHUYECKUX CBOWCTB
(mokazarensi akTUBHOM KHCIIOTHOCTH pH ¥ IIEI0YHOCTH) BOJHO-CIIUPTOBBIX CMECEU OT BapUallMH
o0beMHBIX founeit cnupra Vi u Boasl V2 (Vit+ V2 = 100 mi). B pesynbrare skcriepuMeHTa ObLTH
MOJIyYEHBI CIeyIoIIHe 3aBucuMoctu (Tadm. 1).

Tabnmuna 1 — 3aBUCHMOCTH IIETOYHOCTH M TOKa3aTelNsl aKTUBHOW KUCIOTHOCTH pH oT oOBemMHOMU
JIOJIA CTIUPTA
OObemHas
nonst cimpra | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 | 65 | 70 | 75| 80
V1, M1
OO6bemHas
mons Bomer | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30 | 25| 20
V2, Mt
pHY: 735 (735|752 |777|784|786|792|798|803]|825|8,29|84| 8,6

glzenquOCTL 3 27126124121 /119|18 /16| 1 1312|1109

HeoOxoaumMo MOCTpOUTHh pa3iuyHble BUABI 3aBUcHMOCTe pH M 1miedoyHocTH cnupra OT
00BEMHOM JTOJIM CTIMPTa B BOJHO-CIIUPTOBOM CMECH U BHIOpATh YpaBHEHUE JIMHUM TPEHa Hanbosee
COOTBETCTBYIOLIEE JEHCTBUTEIBHOCTH Tl TPEICKa3aHusl Oy IyIUX 3HaUEeHU .

3. B mabopaTopHbIX yCIOBHAX OBLIO HCCIEIOBAHO BIUSHHE (EPMEHTHOIO Ipernapara
TJTFOKO300KCHIa3hI (X2) B COYETAaHUHU C aCKOPOMHOBOM KHCJIOTOM (X1) Ha KadecTBO xJjeba (Tadi. 2).
Heo6xomumo ¢ momomsto DBM paccunrars, kKakoil ¢aktop (X1 WIMX2) OKa3bIBaeT Oouibliee
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BIUSHUE Ha TOPUCTOCTh XJIeOa; MOCTPOUTH SMIUPHUECKYIO JIMHEHHYI0 MOJENb 3aBHCHMOCTH
MOPHUCTOCTHU XJie0a y OoT (haKTopa X1 WM X2, OKa3bIBAIOLIET0 HA HEro OOJIbIlIee BIUSHKC, BBISIBUTD,
KaK M3MEHUTCS TMOPHCTOCTh XJjeba, €Clii BEIMYMHY TIIFOKO300KCHIa3bl yBenuunth Ha 30% oOT
CpeIHET0 3HAYCHUST BBIOOPKH.
Tabmuua 2 — Biusiaue epMeHTHOTO mpenapara TI0KO300KCHAa3bl B COUYSCTAaHUU ¢ aCKOPOMHOBOM
KHCJIOTOW Ha Ka4ecTBO Xyeba

KonnyecTBo ackopOMHOBOM KonunuectBo [Topucroctb
KHCJIOTHI X1, % [IIFOKO300KCHU a3kl X2, %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, IToaroToBUTH OTYET IO MMPAKTUYCCKOMY 3aHATHUIO.

Kpurepun oneHku:

OICHKA «3a4YTCHO» CTAaBUTCA CTYACHTY, €CJIUM OTYCT IO NPAKTHUYCCKOMY 3aHATUIO BKIIOYACT
6omee 50% ot TpeOdyemMoro oobeMa ¥ BBITIOJIHEH B COOTBETCTBHE C TPEOOBAaHUSAMH YKa3aHHBIMH B
y4e0HO-METOJMUECKOM IT0COOUH;

OLICHKA «HE 3aYTCHO» CTABHTCS CTYACHTY, €CJIM OTUYET MPAKTUYECKOMY 3aHSATHIO BKIIFOUACT
meHee 50% ot TpedyeMoro oobema.
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7.3.0neHOYHbIE CpeacTBa VI NPOMEKYTOYHOH ATTECTAIMM IO HMTOraM OCBOCHHS
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Ne Bonpocsl k 3k3aMeny

n/n

1. IloHsiTHIE MOIETMPOBAHUS, MOJEIIH.

2. Bupl MmogenupoBanus, BUbl Mojeneil. Kinaccudukarus Moaenei.

3. Matemaruueckoe MOJEIMPOBAHUE, MaTeMaTHyecKue Moaenau. Popmbl MpeACcTaBICHUS
MaTeMaTHUYECKUX MOJENE.

4. CTpyKTypHbIE CXEMBI U METOJIbI UX PeoOpa30BaHUsI.

5. Mopnenu B BUJE YpaBHEHUU COCTOSIHHS, BEKTOPHO-MATpUYHBbIE (OPMBI MPEICTABICHUS
MaTEMaTHUYECKUX MOJIeNel TUHAMHUKYU CHCTEM.

6. CBsi3b MEX]1y pa3IU4YHBIMU (OpMaMU MPECTABICHUS MAaTEMATHUECKUX MOJIEIICH.

1. Cuctemnslii cuaTe3. CocTaBleHHE MOJENH CIOXKHOTO TEXHOJIOTUYECKOTO OOBEKTa Kak
CJIOKHOM CUCTEMBI HA OCHOBE CUCTEMHOT'O aHAJIN3a U CUHTE3a.

8. Y4yer B3aMOJIeICTBHIS 00BEKTa MOJEIIMPOBAHUS CO CPEIOM.

9. OCHOBHBIE CTATUCTHYECKHE XapaKTEPUCTHKH (u3mueckux mporeccoB. [locraHoBka
3a/1a4d CTATUCTUYECKOTO MOJCIIUPOBAHUS CUCTEM.

10. | Meroasl W adrOpUTMBI  MOJICTUPOBAHHS CIYYalHBIX MPOIECCOB C 3aJaHHBIMH
CTATUCTUYECKMMHU XapaKTEPUCTUKAMH.

11. | Metonbl 00pabOTKH pe3ynbTaToB MojaenupoBaHus. OCOOEHHOCTH TMOJYHATYPHOTO
MOJEJIIMPOBAHUS CUCTEM.

12. [TocTpoeHne craTMyecKHMX W AUHAMHYECKUX Moaenei. [loctpoeHne sMOUpUYECKHX
Mozeel. JIMHENHBIN perpeCCUOHHBIN aHAIN3 Ul IOCTPOCHUS SIMIMPUIECKUX MOJEIIEH.

13. | llonsatus ¢ysknum oTkimka W ¢akTtopoB. OCHOBHBIC IOMYIICHUS PETPECCHOHHOTO
aHaIM3a.

14. | ®opmynupoBka 3afaud anmpokcumanuu. Kpurepuii MeTona HaWMEHBIINX KBaJpaToB.
Pemenue 3a1aun annpokcUMaIyu.

15. | OcHOBHBIE TIOJIOKEHUS TEOPUU IUTAHUPOBAHUS SKCIIEPUMEHTOB: IOJHBIN (aKTOPHBIHA
skcniepuMeHT (I1MDD) u 06paboTKa ero pe3ynbTaToB.

16. | [losicHuTe CyIHOCTh METO/Ia HAUMEHBIINX KBAIPATOB?

17. Uto Takoe cuia JMHEHHOW CBSI3M U KaK OHA OMpENesaeTcs ISl YPaBHEHUS JIMHEHHOMN
perpeccuu OT IaHHOTO napamerpa’?

18. | Ilo kakOMy KpUTEpPHUIO IPOBEPSIETCS aJICKBATHOCTh YPaBHEHUS !

19. | Yro Takoe TpaHCUIEHJEHTHAS PErpeccHsi U KOT/1a OHA MPUMEHSIETCs?

20. | Kak ompenensercsi TeCHOTa HEJTMHEWHOW CBSI3U?

21. | Yto Takoe BRIOOPOYHBII KOA(DDUIIMEHT KOPPETSIn?

22. | Yto TaKoe ypoBeHb MjiaHa?

23. | Kak onpenenuTs KOJIUYECTBO OIBITOB B MIOJHOM (DaKTOPHOM SKCIIEpUMEHTE?

24. | Kak paccuntpiBaoTcs KOd(D(PHUIMEHTHI YpaBHEHHsI PETPECCHH MO Pe3yabTaTaM MOJTHOTO
(aKTOpPHOro SKCHeprMeHTa?

25. | B uem 3akimouaeTcs OlieHKa 3HAYUMOCTH ypaBHEHUS perpeccuu’?

26. | YpaBHeHuUs, KakuX "dJE€MEHTApPHBIX'" MPOIECCOB BXOIT B MATEMAaTHICCKOE OMMCAHKE?

27. Y10 TaKkoe MOJIENb UIEAIHFHOE CMEIICHUA?

28. | Uro Takoe MOJIeTh MI€aJIbHOTO BHITECHCHHUS?

29. Uewm otnmvarorcs nudPpy3noHHBIC MOACIN OT MOJICTIECH UACATBHOTO BBITCCHCHHUSI?

30. | Jlis KakuX anmapaTtoB MOKET ObITh MPUMEHEHA STYeeYHast MOJEIb?
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31.

UTto Takoe BpeMs NpeObIBaHUS YaCTHIIBI B armapare?

32. | Jlnst yero ncnosab3yrTCs JONYIICHUS IPU COCTABICHHH MAaTEMAaTHYECKOTO OMMCAHUS?

33. | Kakue nonymieHuss npuHUMAIOTCS IPU MOJICTTUPOBAHUH TETNIOOOMEHHBIX almnapaTtoB?

34. | Kakue »neMeHTapHble MOJEIN HCIONB3YIOTCS JUIsl MaTeMaTW4YeCKOro OIHCaHUs
TEII000MEHHBIX annaparoB?

35. | Kakue Buapl TEIII00OMEHHBIX aIapaToB Bl 3HaeTe?

36. | Kakue monymieHust ipuHUMAIOTCS IPU ONMCAHUHA MAaCCOOOMEHHBIX aIapaTroB?

37. | Kakue »sneMeHTapHblE MOJETH HUCHOJB3YIOTCS IPU MaTEMaTHUYECKOM OMHCAHHUU
MacCOOOMEHHBIX aImnaparoB?

38. Kaxkue Buib1 MacCOOOMEHHBIX MPOIIECCOB BbI 3HAETE?

39. | Kakue nomymieHusi IPUHUMAIOTCS IPH MOJICTTMPOBAHUN XUMHUYECKHX PEaKTOPOB?

40. | Kakue »oriemMeHTapHble MOJENU HCIOJB3YIOTCS MPU MaTEMaTHUYEeCKOM OMHCAHHUH
XUMHUYECKUX PEAKTOPOB?

41. Kakue Buasl cucrem nuddepeHuanbHbIX ypaBHEHHI MOTYT OBITh PEIICHBI C IIOMOIIIBIO
OBM?

42. | Kakue dYucIeHHbIE METOABI pelieHus AudQepeHnanbHbIX ypaBHEHUH U CHUCTEM
Qg QepeHIanbHbIX YpaBHEHUH BBl 3HaeTe?

43. | KakuMm 00pa3oM MOXKHO IMOJYYHTH MEPEAaTOUYHYI0 (GYHKIUIO W3 TuddepeHIINaTEHOTO
ypaBHEHUsI?

44. | BIOKH CIOXHOTO MpoIecca CUCTEMBbI — OCHOBA JISL MMOCTPOSHHS CTPYKTYPBI CIOXKHOTO
Mpoliecca B TEXHOJIOTUYECKOM 0OBEKTE.

45. | KataJmTudecKkue peakTopbl JUIsl CHCTEM «Ta3 - TBEPAOE», «ra3 — KHUAKOCTbY», «Tra3 —
KHUJKOCTb -TBEPJI0E» MOJIETH UACaTbHOTO BhITeCHEHUS, T Py3rnoHHAS MOJIENb, MOEIH
UACATHHOTO TIepEMEIINBAHMS, PA3IMYHbIE MOAETH JJIs pasHbIX ¢a3 B MHOrodasHbIX
peaxkTopax.

46. | Tapempyarbie KOJOHHBIE MacCOOOMEHHBIE KOJOHHBI — sfd€eyHasi MOJIENb C OOpaTHBIMHU
MOTOKAMHM JJIs1 KHUAKON (ha3bl M MOZEINb UACATbHOTO BRITECHEHHS JIJIsl MTAapOBOi (ha3bl.

47. | HacamouHble KOJIOHHBI JUIsl TIPOIIECCOB PEKTU(PHUKAIMKU— MOJETh HIEaTbHOTO
BBITECHEHUS ISl MapoBOM (a3bl, Il KUAKON ¢asbl - aud@y3uoHHAs MOAETh WIH
MOJIENTb UICATHPHOTO BHITECHEHHSI.

48. | HacagouHble KOJOHHBI U1 MPOIECCOB AKCTPAKIIUU— MOJETh UCAIBHOTO BBITECHEHUS
JUI MCTIEpCHON (a3bl, IS CIUIOUIHOW (a3bl - AU(y3HOHHAs MOJENb WIM MOJENb
UJICATbHOTO BBITECHEHUSI.

49. | PeakTopsl ¢ HEMOIBMKHBIM CJIOEM KaTau3aTopa, paboTaromiue B aquadaTnaecKoM
pEXHUME C aKCHATBHBIM U paJHalbHBIM IIOTOKOM PEareHTOB.

50. | 'mapomuHaMuKa MOTOKOB, THAPABIMYECKOE COMTPOTHBIICHUE CIIOS 1
pactipeeNuTeIbHBIX PEHIETOK.

51. | [IBymepHbIe MOJENH KaTATUTUYECKUX TPOIECCOB. ANTOPUTMBI PEIICHUS YpaBHEHHIA
MOJIEIEH.

52. | Pa3nuuHbIe TUTIBI TEIUIOBBIX PEKUMOB.

53. | AnTopuTMBI pelieHns ypaBHEHUH MOJIETICH.

54. | Mopens nieaqpHOTO BHITECHEHHS — OCHOBHAS! MOJIENIb PEAKTOPOB 3MEEBUKOBOTO THIIA.

55. | YcnoBus npuMEHNMOCTH MOJIENIN MICATBEHOTO BHITECHEHHSL.

56. | Pacuer TemioBoro pexuma — omnpeneraeHue KodpQUIMEHTa TEIUlonepeaadud Hu
COCTaBIICHNE YpaBHEHHS TETUIOBOTO OayaHca.

57. | IlpoBepka aneKBaTHOCTH MOJENW. [IpuMepsl MpOIECcCOB, MPOBOAMMBIX B PEaKTOpax
3MEEBHKOBOTO THUIMA. PeXMMBI (YHKIIMOHUPOBAHHUS U OMPEICIICHHUE OIPEACISIONNX
MapaMeTPoB.

58. | Mozenb uieanbHOTO BBITECHEHUS! — OCHOBHAs MOJIENb PEaKTOPOB 3MEEBUKOBOTO THIIA.
Y cnoBUs MPUMEHUMOCTH MOJIENIN UACAbHOTO BBITECHEHUS.

59. | Ompenenenuss HEOOXOTUMOIO pPEXHMMa TEUEHHs] M PacyeT TUIPABIMYECKOTO
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COITPOTUBJICHMHA.

60. | Pacuer TemioBOro pexuMa — omnpeneneHue KodpQuuueHTa Terionepenadn  H
COCTaBJICHHE YpaBHEHHMsI TEIUIOBOTrO Oananca. [IpoBepka aileKBaTHOCTH MOJICIIH.

61. | MaremaTtudeckass MOJeTb Tpolecca abcopOIUK B KOJIOHHBIX abcopOepax Taperb4aToro
THUTIA.

62. | JIByx¢azHas Monenb C HCIOJIb30BaHUEM JUISl SKUIAKOW (a3bl SYEEYHOW MOJEIH C

O6paTHBIMI/I IIOTOKaMHM U MOJCJIN UACAJIbHOI'O BBITCCHCHHUA IJIA ra3oBou (I)aBI)I.

63. | MaremaTtudeckass MOfelb Ipolecca abcopOIuu B KOJIOHHOM abcopOepe HacaaodHOro
tuna. Mcnosiap3yroTes MOIEH WICaIbHOTO BRITECHCHHUS JUTS )KUIKON M Ta30Boi (as.

64. | Marematudeckas MOZENb Mporecca a0COpOIMM B eMKOCTHBIX alllapaTax ¢ MEMIaJKaMH.
Vcnonp3oBaHue MOJENM HJICATLHOTO TIEPEMEIIMBAHUS JIJIS KHUJIKOH (a3l U ra3oBOi
¢a3bl.

65. | CooTHOmIeHus ay1s pacueTa 00bEeMHBIX KO3(pPHUIIMEHTOB Macconepe1aun.

66. | MaremaTnueckas MoJieinb abcopOepa ¢ pacblICHUEM XUIKON (ha3bl.

67. | Maremarudyeckue MOJEIN TPOIECCOB PEKTH(PHKALNWN B Tapelb4aThIX M HACATOYHBIX
KOJIOHHAX.

7.3.2. Kputepuu 1 HOPMbI OLlEHKH

®opma
NpOBe/IeHUs!
MPOMEKYTOYHOM
arTrecTanMu

Cemectp Kpurepun u HOpMBI OLIEHKH

OTBeT Ha JIBa TEOPETHYECKHX
BOMpOCA, CTYIEHT B IIOJHOM
o0beMe BIaJIeeT MaTepHalioM H
«OTITUIHOY OTBEYaeT Ha OJTNH
JIOTIOJIHUTENBHBI ~ BOIIPOC  C
MIOHUMaHHEM, TIPUBOJIUT
PUMEPBI.

OTBeT Ha JBa TEOPETHUECKUX
BONPOCa, CTYACHT B TOJHOM
o0beMe BIaJie€T MaTepUajIoM,
OTBET Ha TEOPETUUECKHI
«XOPOIIO» MaTepual OJHOTO W3 BOIPOCOB
1 Dk3aMeH (YCTHO) 9K3aMEHALMOHHOTO ounera
HETOJHBIA, HE OTBEYaeT Ha
JOTIOTHUTETbHBIN BOTIPOC,
TIPUBOJTUT IIPUMEPEI.

OtBeT Ha TEOPETUIECKHIA
Marepuag 1Mo OJHOMY U3 JIBYX
TEOPETHYECKUX BOITPOCOB
MTOJIHBIM, OTBETHI Ha
«YIOBIETBOPUTEILHOY JOTIOTHUTENIFHBIE  BOMPOCH  TI0
TEOPETHUECKOMY
HK3aMEHAIIMOHHOMY  MaTepuaiy
onmiera HOJDKHBI OBITH OJIM3KMMHU
K TEOpUHU.
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Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

He otBewaer HM Ha OJUH U3
TCOPCTUICCKUX BOIIPOCOB, HEC
MOXET OTBCTUTHL HH Ha OJHH
JOTIOJIHHUTEIIHLHBIN BOIIPOC.

«HEYJIOBJIETBOPUTEIILHO»
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8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOH
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounoamnorexe /
n/n MeTOoN4YecKoe nmocoodue,
EpAKTHIYM, 1p.) HaumeHoBaHue
paiTHicy, Ap- 3BC
MareMaTHuecKkoe MOAECTUPOBAHNE XUMHKO-
1 I'ymepos A. M. AACTHD yuebHoe nocodue 2022 OBC «Jlanb»
TEXHOJIOTHYECKUX MPOIIECCOB
2 MonenrpoBaHie XUMHKO-TEXHOJIOTHYECKUX
I'aptman T.H., Kiymun JI.B. | npoueccos. [IpuHIummne: npuMeHeHns MakeToB | yaeOHoe mocooue 2020 9BC «Jlanb»
KOMIIbIOTEPHON MaTeMaTUKHU
3 BBenenue B aHanm3, CHHTE3 U MOJICTTMPOBaHHE
Kasues B.M. A ’ AACIHP yaebHoe mocobue 2019 OBbC «IPRbooks»
CHCTEM
4 IIpoueccsl 1 anmapatbl XUMHAYECKON
bapanos /I.A. pott p yuebHoe nocodue 2020 OBC «Jlanb»
TEXHOJIOTHH
5 Aiinmrein B.I'., 3axapos [Ipomeccs! 1 anmapaTbl XUMHUYECKOU
. p port P y4eOHHK 2019 OBbC «Jlanb»
M.K., Hocos I'.A. texHonorun. O6mmit Kypc
8.2. lonostHuTEIBHAS JIUTEPATYPA
KosmuectBo B
Tun (yueOHUK, yueOHOE ..
HAYYHOI
Ne nocooune, yuedoHo-
ABTOpBI, COCTABUTEIHN 3arsaBue (3aroJi0OBOK) I'ox n3nanus oudamoTtexe /
n/m MeTOoAnYeCKoe Mocodue,
IpaKTHKYM, Ip.) HaumenoBanmue
P YM, Ap. 3BC
1 CucTeMHBIN aHAJIU3 U METObl XMMUYECKOM
Jlumue A. A. A yaeOHoe mocodue 2017 ObC «Jlanby»
KHOEPHETUKH
2 Mocisues 10. A., Teopernyeckre OCHOBBI XUMHUYECKOM
I'puropuues A.K., [TaBnos p yuebHOoe mocobue 2020 OBC «Jlanb»
TEXHOJIOTHH
0O.C.
3 3apapyxun C.I. MaTtemaTtnaeckoe MOIETUPOBAaHNE XUMHUKO- yaeOHoe mocodme 2017 ObC «Jlaapy»
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n/n

ABTOpBI, COCTABUTEJH

3arnaBue (3aroJi0BOK)

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

Ton m3manus

KoaudecTBO B
HAYYHOMH
ouobauoTexe /
HaumMmeHnoBaHue
9BC

TCXHOJOTHYCCKUX MPOUECCOB U allllapaToOB
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8.3. IlepeueHb mpogeccHOHATbHBIX 0a3 JAaHHBIX U HHGOPMANMOHHBIX CHPABOYHBIX
CHCTEM

- Byrneposckue coobdmenuss. HayuHblli  aHIVIO-pYCCKOSI3BIUHBIM  XMMUYECKUI
xKypHai. [TyOnauKkyer ctaThu O OCHOBHBIM pa3liejaM XMMHUU M CMEXKHBIM TUCHUIUIMHAM. JKypHan
Bxoaut B llepeuenr BAK u cucremy PUHII. [lns 3apeructpupoBaHHBIX IMOJIb30BaTENel cailta
JOCTYIIEH MOJIHOTEKCTOBBIN apxuB ¢ 1999 roxa: http://butlerov.com/stat/reports/view.asp?lang=ru

— XuMHusi B HHTepecax YCTOMYHMBOro pasBuTusa. B xypHase nyOauKyroTcs
OpUTHMHAIbHBIE HAayYHBIE COOOLIECHHUSI M 0030phI MO XMMHHU IMPOLECCOB, MPEACTABISIIOIINX OCHOBY
INPUHUUIINAIBHO HOBBIX TEXHOJOTMM, CO3/1aBaEMbIX B HHTEpPECax YCTOWYMBOIO Pa3BUTHUSA, WIH
YCOBEPIICHCTBOBAHUS JICHCTBYIOIMUX, COXPAHEHMsI IPUPOJHOM Cpelpl, 3KOHOMHH PECYpPCOB,
sueprocoepexxenns. Bxogut B Ilepeuenr BAK u cucremy PUHII. JloctyneH mogHOTEKCTOBBIIM
apxuB ¢ 2001 mo 2005 rox: http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. HayuHblii perieH3upyeMblii KypHaJI OTKPBITOTO
nocryna. Crpana: Unnusa. S3wik: anrnmiickuii. [TyOnukyer pe3ynpTaThl HAyYHBIX HCCIEAOBAHUN B
obmacti oOmied XUMHHM, OMOXMMHH, CHEKTPOCKOIUH, XUMHH OKpyxkKaromel 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 MPOMBIIIJIEHHOCTH C TOYKU
3peHust QpyHaamMeHTanbHOM Hayku. CTaThbu B >KypHaJe MOCBSIIEHb OCHOBaM TEINIOMacCOOOMEHa,
npoueccam paszesieHus, MexX(pa3HbIM SBJICHHUSIM, TEUEHUIO CBHIITYYUX MaTEpUajIoB, OMOTEXHOJIOTUH,
ONTUMU3ALMY, aBTOMATU3aLMN U YIPABICHUIO, SKOHOMHUH SHEPIUH, METAJUIOB M ChIPbS, 3AILUTE
OKpykaroleu cpenpl u cMexxkHbIM TemaM. JKypHan Bxoaut B Ilepeuens BAK u cucremy PUHII.
Jlns  3aperucTpupoBaHHBIX ToNb30oBaTeneld Hayunoil snexTponHoit Oubnuoreku (eLibrary)
JIOCTYyIIeH moyiHOTeKCTOBBIH apxuB ¢ 2011 roxa: http://elibrary.ru/contents.asp?titleid=8244

- Chemical and Process Engineering Research. JXypHan Ha aHTJIHHACKOM SI3BIKE
MexayHapoIHOro MHCTHTYTA MO HayKe, TeXHOJOrusM U obpaszoBanmto (International Institute for
Science, Technology and Education) (CIIIA, BemukoOputanusi, [onkonr). IlyOomukyer
OpUTMHAJIbHBIE CTAThH, KACAIOIIMECS PA3JIMYHBIX aCIIEKTOB XMMUYECKOTO0 MAIIMHOCTPOEHMS, B TOM
yHclle, YIpaBJI€HHWE MpoLeccaMd M  KOHTPOJIbHO-U3MEPUTENIBbHBIMU NpUOOpaMH  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. [lyOmukyer
OpUTHHAJIbHBIE MCCIIE0BaHUsA, 0030pHBIE CTaThU, KOPOTKHE COOOLIECHHUS B 00JACTH XMMHUYECKOTO
MAaIIMHOCTPOEHUS, COBPEMEHHBIX MaTepHasloB, OMOXUMHHU. JIOCTYIEH MOJHOTEKCTOBBI apXUB 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 Jorosop Ne 690 ot 19.05.2015r., cpok
neiictBusi, Oeccpounsiif; Jloropop Ne 727
oT 20.07.2016r., CpOK JICHCTBHS,
OeccpouHbIl
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php
http://elibrary.ru/contents.asp?titleid=8244
http://www.iiste.org/Journals/index.php/CPER/issue/archive
http://www.ashdin.com/journals/published.aspx?jid=jace

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

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/m | NpakTU4YeCKUX U Ja00paTOPHbIX 3aHATHIM,
MOMeIeHUH JJI1 CAMOCTOATENbHOM

pa6oThl o0yuammxcs (HOMep ayAUTOPHH)
JIaboparopus "IIporiecchl u anmaparbl Croubl yueHnueckue MOHOOJIOKH, CTOIBI,
3alUTHI OKPYXarolen cpenbl'. CTyJbsl, JOCKa ayIauTopHas (MenoBas),
VY4eOHast ay1uTOpus AJis IPOBEICHUS MPOEKTOP, HOYTOYK, 3KpaH NEpEeHOCHOM,
3aHSATUN CEMUHAPCKOTO THUIIA. YCTaHOBKa TEXHOJIOTMYECKOT0 KOMILIEKCa,
VYyeOHast ayTuTopus A KypcOBOTO MO3BOJISIIOIIAS. CHU3UTh PacHpOCTpaHEHUE
MIPOCKTUPOBAHUS (BBITIOJHEHHUS KYPCOBBIX a’pOIUCTIEPCHOM CUCTEMBI B

1 | pabor). MIPOCTPAHCTBE., YCTAHOBKA, MO3BOJISIOLIAS
VYyeOHast ayuTOpus AJIs IPOBEACHUS CO3/1aTh aYPOJUHAMUYECKYIO TATY
TPYIIIOBBIX U UHJIMBUAYaIbHBIX
KOHCYJIbTALIUI
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS
3aHATUN TEKYILIETOo KOHTPOJIS U
MIPOMEXYTOUHO arrectaruu. (A-409)
Kommbrorepnsiii kinace. YueOnast ayautopus | [lepeHOCHON  mpoekTop, JKpaH, CTOJ
JUISl IPOBEICHUS 3aHATUM JIEKIIMOHHOIO THUIA. | IPENOJaBATEIbCKUI, CTOJIBI YUYEHUYECKUE,
VYyeOHast ayautopust Ui TIPOBEICHMS | CTYNbsl YYEHHYECKHE, JOCKa ayIuTOpHas
3aHATUA CEMHUHApCKOro Tuma. YueOHas | (mapkepHas), IIK ¢ BbIxomom B ceTh
ayMToOpHs Il TpoBeneHus jabopaTopHbIX | HTEpHET.

) pabot. YueOHast ayauTopusi AJs KypCOBOTO
MPOCKTUPOBAHUS  (BBITIOJHEHUS KYPCOBBIX
pabot). YuebHast ayuTOopus sl IPOBEICHUS
TPYIITIOBBIX u WHIUBUTYAJIbHBIX
KOHCyNbTallMii YueOHas ayauTopus JUis
MPOBEACHUS 3aHATUN TEKYIIEr0 KOHTPOJS U
npomexyrounoit arrecrarmu. (YJIK-203)

3 [TomenieHue s caMOCTOSITENbHOM pabOTHI Crobl, CTYNbs, KOMIIBIOTEPHI

obyuaromuxcs (I'-401).
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