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1. Poab qucnuniuHbl «MaTtemaTnyeckoe MO/IeJIMPOBAHNE MHOTOKOMIIOHEHTHBIX XMMH4YECKMX U MaCCOOOMEHHBIX NMPOLeccoB» B
(opmMupoOBaHUM KOMIIETeHIM I BHIMYCKHUKA:

JjieMeHT
o6pa3oBarejbHOM
NPOrpaMMsbI
(mucuuniuna,

Cemectp

Ko xomnereHmmu

HaumeHoBaHME KOMIIETEHIIHH

CocraBisiiolye pe3yJibTATOB 0CBOCHHUS (AeCKPUIITOPbI KOMIIETEHIHI)

Kon

HauMeHoBaHue

npakruka, FTHA)

Maremarudeckoe
MOJICTUPOBAHUE
MHOTOKOMITOHEHTHBIX
XUMUYECKUX U
MacCOOOMEHHBIX
MPOLIECCOB

JITK(Y)-1

I'oTOBHOCTB K pelieHuto
poeCcCHOHATBHBIX TIPOM3BOJICTBEHHBIX
33724 — KOHTPOJTIO TEXHOJIOTHIECKOTO
npolecca, pa3padoTKe IapaMeTpoB
MIPOBEICHHS TEXHOJIOTUYECKOr O
nporiecca, pa3padoTKe TEXHOJIOTHYECKHX
PpacxomHbIX KO3((GHUIHEHTOB CHIPhS U
MaTepuajoB, YHEPTOPECYPCOB, K BEIOOPY
OCHOBHOTO ¥ BCIIOMOT'aTeJIbHOTIO
o0opynoBaHHSA

JITIK(Y)-4.B7

Bnageer onbiToM onpeziesieHus: HapaMeTPOB MaTeMaTHYECKUX
MoJieTield PeaKTOPOB 10 SKCIIEPUMEHTATBHBIM JaHHBIM;
OCYUIECTBIIATH aHAJIU3 CEJIIEKTUBHOCTH Ipoliecca 1
TIPOM3BOAUTEIBHOCTH PEAKIMOHHOTO y3I1a; UCTIONh30BaTh
meToabl ontuMu3anmu X 11

JIIK(Y)-4.Y7

VYMeeT cocTaBiasaTh MaTeMaTudeckue Mojenud X T11;
HCIIOJIF30BaTh OCHOBHBIE MAaTEMAaTHYECKHAE METOBI TIPH
ontumusanuu XTI

JUIK(Y)-4.37

3HaeT METOABI IIOCTPOCHUSI MATEMaTHIECKIX MOJENCH
UJICAIBHBIX M PEAIbHBIX XUMUYECKHX PEaKTOPOB, KPUTEPUH,
UCTIONB3yeMBbIe JUISl OLIEHKU 3P PEKTUBHOCTH paboThI
OTJIETILHOTO arperaTa, y3ia, OTICICHHUs, LieXa, IPEANPHUATHS;
METOIbI ONTHMHU3AINH XUMUKO- TEXHOJOTHYECKOro Mmporecca

TIK(Y)-2

T'otoB k moucky, 06paboTke, aHAIU3Y U
CHCTEMATHU3aLMH HayYHO-TEXHUYECKOH
nH(OPMAIIHH 110 TEME HCCIIeIOBaHNS,
BBIOOPY METOIHK U CPEACTB PEIICHUS
3a/1auu

TIK(Y)-2.B7

Brnazgeet ombIToM MOAENTUPOBAHUS U ONTUMH3AINHN IPOLIECCOB
HedrenepepaboTKH U HeQTEXNMUH; IPAKTHYSCKUMH pacueTaMu
IIPU UCCIIEIOBAHUN XUMHUECKUX IPOLECCOB U PEAKTOPOB.

TIK(Y)-2.V7

YMeeT MoenupoBaTh MPOLECChl NEPBUYHOM MOATOTOBKH
HedTH, ra3a M ra30BOro KOHJCHCATA; MCHOJIB30BaTh
COBPEMEHHBIE NIPOrPaMMHBIE CPEACTBA, O(UCHBIE U

MPOrpaMMHBIC 00OIOYKH.

TIK(Y)-2.37

3HaeT MEeTOIbI Pa3pabOTKH MAaTEMAaTHYECKUX MOJeNei
KaTaJIMTUYECKUX MHOTOKOMIIOHCHTHBIX XMMHUYECKHX
TIPOLIECCOB; METOABI pa3pabOTKU MaTeMaTHYECKUX Mojeiei
MHOTOKOMITOHCHTHBIX MacCOOOMEHHBIX IIPOLECCOB;
KOMIIBIOTEPHBIE TEXHOJIOIMH NP UCCIICIOBAHUN U aHAIIH3E

PA3IAYHBIX THUIIOB XUMHUYECKUX PECAKTOPOB.

2. IMToka3zaTeu U MeTOALI OLICHUBAHUS

[InaHupyemble pe3ybTaTbl 00y4eHus 10

Kon ‘

HaumenoBanue pasaciia JTUCIHUIIIIMHBL

\ Mertoasl OlleHUBAHUS




JUCLIUILINHE KOHTPOJUPYEMOUN (OLIEHOYHBIE MEPOTIPUSITHS)
Kon Haumenosanue KOMIIETEHIIUH
(nnn ee yacTn)
PJI1. OCBOUTEH METOJIOJIOTHIO TIOCTPOCHHUS AIK(Y)-1 Paznen 1. OcHOBHBIE TOIXO/IBI U TPUHITUIIHI KonTtposnbshas padora 1
MaTeMaTHYeCKUX MOJIENEN CI0KHBIX ITOCTPOCHUST MATEMATHIECKOTO OMTUCAHHS 3amuTa oTYeTA 10 J1IA00PATOPHBIM
MHOTOKOMITOHEHTHBIX XUMHUYECKAX MHOTOKOMITOHEHTHBIX XUMHUYECKHX IIPOIIECCOB. | paboTam
MIPOIIECCOB Paznen 2. MoxpenupoBanue Hedrexummuueckux | Pedepar
MIPOLIECCOB:
Pazpen 3. MoaenupoBaHue npoLeccoB
MIOATOTOBKHU HE(TH, Ta3a U ra30BOTO
KOHJIeHCcaTa
P/12. | BbInogHATE KOMIBIOTEPHBIE pACYEThl IPU AIIK(Y)-1 Pazpen 1. OcHOBHBIE MOAXObI U IPUHITUIIBI 3amuTa oTYeTA 10 J1A00PATOPHBIM
MOJCITUPOBAHUHT 3 OTITHMU3AITIH [K(Y)-2 ITOCTPOEHHUS MAaTEMaTHICCKOTO OITHCAHUS pabotam
O00OBEKTOB ~ XMMHUYECKOW  TEXHOJIOTHH, MHOTOKOMITOHEHTHBIX XUMUYECKHX POIIECCOB.
HEeQTEXUMUH, TOATOTOBKH HE(PTH U raza Pazgen 2. MopenupoBaHue HeTEXUMUIECKUX
MIPOIIECCOB:
Paznen 3. MogenupoBaHue  MpOIECCOB
MOJArOTOBKM  HeTH, Taza W  Ta30BOTO
KOHJICHCaTa
P/13. | OcBouth METOJI0JIOTHIO aHajgm3a [K(Y)-2 ITOCTPOEHHUS MAaTEMaTHICCKOTO OITHCAHUS KonTtponsnas padota 2
pE3yNbTaTOB MOJETUPOBAHUS  CIOXKHBIX MHOTOKOMITOHEHTHBIX XUMHUYECKHX IPOLIECCOB. | 3aluTa oT4eTa Mo Jab0opaTOpHBIM
XMUMHUYECKUX " MaccoOOMEHHBIX Pazgen 2. MopenupoBaHue HeTEXUMHUUECKUX | paboTam
MPOIECCOB MIPOIIECCOB:
Paznen 3. MoaenupoBaHue MpoIeccoB
MOJITOTOBKY HE()TH, Ta3a U Ta30BOTO
KOHJICHCaTa

3. IlIkajga oneHuBaHuA

Iopsimoxk opraHM3aluy OLEHUBAHUS PE3YJIbTaTOB OOYYECHHS B YHHBEPCHTETE PETJIAMEHTHUPYETCS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucTteMa OIlCHUBAHUS Pe3yIbTaTOB 00ydeHHs B ToMCKOM monuTexHUYeckoM yHuBepcutere (Cuctema oneHUBaHUs)» (B JCHCTBYIOIICH PEIAKIMN).
Hcnonp3yercss OamibHO-PEUTHHIOBass CHCTEMa OIICHWBAHUS pe3ysibTaToB 0OydeHus. MroroBas oreHka (TpagulMOHHAs W JHMTEpHAas) MO BUAAM
yueOHoi pnestenpbHOCTH (M3yueHue auctuiuinH, YHWPC, HUPC, kypcoBoe MNpOEKTUPOBAHHWE, MPAKTHKUA) OMPENETAETCS CyMMOH OaJTIoB TIO
pe3yJbTaTaM TEeKYIIEero KOHTPOJIS U IPOMEKYTOUHOM aTTecTalluy (UTOroBast peMTHHToBast orieHka - MakcumyM 100 GanioB).



PacripeneneHrie OCHOBHBIX M JIONOJHUTENBHBIX OallJIOB 32 OLIEHOYHBIE MEPONPUATUS TEKYIIEro KOHTPOJS M NPOMEXYTOUHOH arrecTanuu
YCTaHABIUBAETCA KaJICHIAPHBIM PEUTUHI -TUIAHOM JUCLHUIIINHBI.

PGKOMGHI[yeMaFI mKajaa ajs1 OTACIBHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOAHOTO M TCKYHICT'O KOHTPOJIA

% BBINOJIHEHHS
3aJaHus

CooTBeTcTBHE

TPaAHLHOHHOI OLEeHKe

Onpeneﬂeﬂne OLCHKH

0+ 0) TIUYH TIMYHOE IIOHUMAHKUE NPEAMETA, BCECTOPOHHUE 3HAHUS, OTIMYHBIE YMEHUS U BIIAJICHUE OIBITOM IPAKTUYECKON NEATEIBHOCTH,

90%+100% «O o» (0] o€ 110 aHHE MPEIMETA, BCECTOPOHHHE 3HA 0 € yMe aJleHHeE O 0 a €CKOM JIeATENILHOC
HEOOXOIMMBIE PE3yJIbTaThl 00yUYeHHs CHOPMHUPOBAHBL, HX KAYECTBO OIIEHEHO KOJMYECTBOM OAJUIOB, OJIM3KMM K MAKCHMATBHOMY

70% - 89% «Xopomuro» JlocTaToYHO TIOITHOE TIOHUMAaHKE MIPEIMETa, XOPOIIIHE 3HAHHUSI, YMEHUS U OTBIT TIPAKTHYECKOMN JeATeTbHOCTH, HEOOXOANMBbIE PE3YIIBTATHI
00yueHus1 CHOPMHUPOBAHBI, KAYECTBO HHU OJIHOTO U3 HUX HE OIIEHEHO MUHUMABHBIM KOJIHYECTBOM OAIIIOB

55% - 69% «Y IOBILY» [Ipuemnemoe NOHUMAHKE MPEMETA, YIOBIETBOPUTEIbHbIE 3HAHUS, YMEHHUS U OIIBIT IPAKTUUECKOHN NEeITEIbHOCTH, HEOOXOUMBIE PE3YJIbTATHI

06yquI/m C(I)OpMPIpOBaHI)I, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM OajioB

0% - 54%

«HeynoBi.»

PeByJ’IBTaTLI 06y‘l€HI/IH HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/IHM

[IIxana s OLEHOYHBIX MEPONPHUATHI dK3aMeHa

% BBINOJIHEHUS JK3aMeH, CootBeTcTBHE
3a/laHMii 9K3aMeHa 0asn TPAJAMLHOHHOI OlleHKe Onpeneaenne onenicn

90%+100% 18+ 20 «OTINYHOY OTnryHOE MOHMMaHKE TPeIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHBIC YMEHHMS U BJIaJICHUE OIBITOM IPAKTUYECKOH JIESITEeNbHOCTH,
HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAUECTBO OLIEHEHO KOJMUECTBOM OaJIOB, OJIM3KUM K MAaKCUMaJIbHOMY

70% - 89% 14 + 17 «Xopormo» JlocTaTo4HO NOJIHOE TOHWMAaHHUE MPEAMETa, XOPOIIUE 3HAHUSI, YMEHHS U OIBIT IPAKTHYECKOW JIeATeIbHOCTH, HE0O0XOMMBbIE
pe3yibTaTbl 00y4eHust ChOPMUPOBAHBI, KAYECTBO HU OJJHOTO U3 HUX HE OLEHEHO MHUHHUMAIEHBIM KOJINYECTBOM 0aJlIOB

55% - 69% 11 +13 «Y IOBILY [MpreMieMoe MOHUMAaHIE IPEIMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OIBIT MIPAKTHYECKON AEATEIEHOCTH, HEOOXOIUMBIE
[pe3yJIbTAaThl 00yUeHHUs CHOPMUPOBAHBL, Ka4ECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0ajllioB

0% - 54% 0+10 «HeynmoBi.» PesynbraTel 00y4eHHs] HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBaHISIM

4. TlepeyeHb TUNOBBIX 3aIaHUI

OueHoYHbIE MeponpuATHs

le/lMele THIIOBBIX KOHTPOJBbHBIX 3aiaHui

1. Omnpoc no marepuajam 1. Ha3zoBuTe ABa OCHOBHBIX BHJa MAaTEMATUYECKUX MOJEIIEH
JIEeKIHHU 2. llpuBenuTe TUIOBBIE THIPOJUHAMHYECKHE MOJAETU
3. CdopmynupyiiTe 3aKOH ASHCTBYIOLINX Macc
4. Ha3zoBuTe OCHOBHBIE 3TAIbl CTATUCTUYECKOTO aHAJIN3a YPaBHEHHsI pErpecCUu
2. KonTpoasnas padora 1 [Mpumep Ouera:

1. Tlouemy HeoOXOIMMO YMpOIIATh MAaTEMaTHUYECKOE OMHCAHUE ISl CIIOKHBIX MHOTOKOMITOHEHTHBIX
XUMUYECKUX TpolieccoB. [losicHuTe CyIIHOCTh METOAOIOTUH arperupoOBaHUsI.
2. Pa3paborath  KMHETHYECKYI0  MOJelb  MHOTOKOMIIOHEHTHOTO
JETUIPUPOBAHUS H-AJIKAHOB.

XUMHYCCKOT'O mponecca




OneHo4HbIe MEePONIPHATHS

Hpumepm THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

ChIpb€ — H-aNKaHbl ¢ YUCIOM aTOMOB yriepoaa B Moisiekyse ot C10 no C20;
IeJIEBbIE KOMIIOHEHTRI — ajkeHbl CO6-C8.

KonTposbnas padora 2

[Tpumep Ounera

1. Meronbl OIICHKH KHHETHYECKUX TApaMETPOB CIIOKHBIX MPOIIECCOB;
2.ITony4nTh BEIpas)K€HHE CKOPOCTH JUIS T€TEPOTCHHON XUMHYECKOH PEeaKIH.
ITocnenoBaTenbHOCTh SIEMEHTAPHBIX CTaIUH AaHa.

Kk

1
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Pedepar

TeMbI 3a1aHNM:
MeToap! TOCTPOEHUS KHHETHYECKUX MOJIeTIEH TeTEePOTCHHBIX XUMHYECKUX PEaKITHi

PeaKTOpr AJId TIPOBCACHU A SK30TCPMUUCCKUX KATAITUTUYCCKUX ITPOLICCCOB

CpaBHUTEIbHBIN aHAIU3 TEXHOJOTHI MOATOTOBKH ra3a

OCOOEHHOCTH TEXHOJOTUU IIOAT'OTOBKHU I'a30BOI'0 KOHJACHCAaTa

HCpCHCKTI/IBHHe HaIpaBJICHHUS B TCXHOJIOTMH ITOATOTOBKHU He(l)TI/I

MeTozp! noBbIIeHUS YPPEKTHBHOCTH MPOIIECCOB OTACICHUS BOJIBI ITPH MOJITOTOBKE HEDTH

MeTto b1 IpCAOTBPAILICHUS ITPOLCCCOB FI/I,Z[paTOOGPaSOBaHI/IH

MCTOI[BI OICHKHU KMHCTHYCCKHUX TAPpaMETPOB I'CTCPOrCHHBIX XUMHNYCCKUX peaKuHﬁ

[IpuMeHeHre METO0B arperupOBaHysl IIPU IOCTPOCHUH MAaTEMATUYECKUX MOJENIECH

MO,HGJIHpOBaHI/Ie mponecca CHHTE3a METAaHOJIa

MopemupoBanue cunre3a @umepa- Tponma

MOI[CJ'II/IpOBaHI/Ie IIponecca n3oMepu3alnu yriicBoaopoa0B

MopenupoBaHue mporecca KaTaTUTHYECKoro pudopMruHTa OEH3MHOBBIX (DpaKITHid

MonenupoBaHue mporecca KaTaTuTHIECKOTO KPEeKUHTa

MonenupoBaHue mporecca KoaleCIeHIINN

Pacuet korpunmrenToB 3P PeKTUBHOCTH CenapaiuoOHHOTO 000PYAOBaAHUS
MonenupoBaHue Iporecca OTCTAanBaHUS




OneHo4HbIe MEePONIPHATHS

Hpumepm THIIOBBIX KOHTPOJBbHBIX 3a[laHl/lﬁ

MopenupoBaHue mpolecca pasiesieHusi BOAOHEPTIHbBIX SIMYJIbCUI

3amura JadopaTtopHoi
padoThI

1.  HasoBure KaTtamu3aTopsl, IPUMEHSIEMbIE B IPOLECCE LIUKIN3ALNN JETKUX AJIKAHOB ;
2. MeTtozpl OLIEHKH KUHETHYECKUX NTapaMeTpOB MOAEIN MHOTOKOMIIOHEHTHOT'O Mpolecca?
3. Cmoco0sl arperupoBanust npu moaenrpoBannu MXIT
4.  Mexanuzmbl cunTe3a Gumepa-Tpomiia
U T.A.

IK3aMeH

Bonpocel Ha JK3aMeH:

1. Ponp mMaTeMaTH4eckoro MOJETUPOBAaHUS B pa3paboTKe M COBEPLICHCTBOBAHHUH COBPEMEHHBIX XHMHUYECKHX
MIPOM3BOACTB. McTOpus pa3sBUTHS MOJEIHUPOBAHUS CIOXKHBIX XUMHUYECKHX IporeccoB. OCHOBHbIE MOAXOABI U
NPUHIUIBL [TOCTPOEHUS MATEMaTHYECKOrO OINUCAHUS MHOTOKOMIIOHEHTHBIX IPOIECCOB: TEXHOJOTHMYECKHIA,
TPYIITOBOM, HHIWBUTY IbHBIH, KOMOWMHHPOBAHHBIMH.

2.MeToapl MOCTPOCHUS KUHETHYECKUX MOJEINCH CIOKHBIX XMMUYECKUX peaknuid. [locTpoeHne KHHETHYeCKHX
MoOZeNeld CTallMOHApHBIX peakiuil. MeTonbl ompeneiaeHus ypaBHEHUH CKOPOCTEM XUMHUYECKUX peakUuuid Mo
MapmpyTam(meron TéMkuHa).

.3.MeToabl COKpalleHHs pa3MEpPHOCTH MaTeMaTH4YeCKOro ONMCAaHWSA: MaTeMaTHYecKOe arperupoBaHUe,
YHOPSIOYUBAHUE CUCTEMBI IO (PU3UKO-XUMHUECKUM MPU3HAKAM. ATPErHpPOBAHKE 110 XapaKTEPUCTHKAM CBS3CH B
MOJIEKYJIax, 10 TEPMOJUHAMUYECKUM apaMeTpaM, 0 KHHETUUECKUM TaHHBIM.

4. ArperupoBaHHe MEXaHM3MOB CIIO)KHBIX XHMHYECKMX peakiuui. AHamM3 JeTaJbHOrO0 MeXaHu3Ma W
(dopMHpOBaHHE COBOKYNHOCTH peakuuil.  Bpibop u oOocHoBanue (OpMBI KHHETHYECKUX YPaBHEHHH.
Hepapxuueckas cTpyKTypa HOCTPOCHUS MATEMAaTUYECKOIO OMUCAHUSI MHOTOKOMIIOHEHTHBIX MTPOLIECCOB.
5.IIpuMeHeHrne TEePMOAMHAMUYECKUX METOAOB IpPH PELICHUM KUHETHUYECKUX 33Jad U pacuere XUMHYECKHX
peaKTopoB.

6.MeTob! HIeHTH(PHUKAIIMA KHHETHYECKUX TapaMETPOB MHOTOKOMITOHEHTHBIX XMMHUYECKUX MPOIECCOB. MeTO bl
pacyéra KWHETUYECKHUX KOHCTAaHT, OCHOBAHHBIC HA HCIIOJNb30BAHUU HKCICPUMEHTANbHBIX JaHHBIX. OneHka
KHHETHYECKHX MapaMeTpOB MHOTOKOMIIOHCHTHBIX IIPOLECCOB B CIy4ae IOCTOSIHCTBA COXpaHEHUS (HOpMBI
KMHETHYECKOTO YpaBHEHHs. MeToIbl yNOPSJOYMBAaHUS M 3aKOHOMEPHOTO H3MEHEHHUS (U3MKO-XUMHUECKHX
CBOMCTB IIPH OLICHKE KUHETHYECKUX MapaMeTPOB.

2.1. TexHOJIOTHYECKHE OCHOBBI Mpoliecca MUKIN3AUHN JIETKUX ajJkaHOB. MojeupoBaHue mpoiiecca IMUKIU3aiuu
JNE€rKUX aJKaHOB. MexaHM3M W KHHETHKa IpeBpallleHus JETKUX alKaHOB Ha IICOJMTHBIX KaTalu3aTopax.
[MoctpoeHne kuHeTH4eckoi Mojenu. Pa3paboTka MaTeMaTH4ecKOW MOJENN KaTaTUTHYECKOTO XUMHYECKOTO
peakropa.

2.2. TexHONOTHMYECKHE OCHOBBI MpOIECCa KaTaIUTHUECKOro pudopMuHra OeH3MHOB. MeXaHW3M U KUHETHKA
KatanuTHyeckoro pudopmunra 6eH3nHoB. [locTpoeHne kuHeTnueckoil mozenu. PaspaboTka MaTemaTHUecKOU
MOJEJIM KATATMTUYECKOr0 XUMHUYECKOTO PEaKTOopa.




7. MeToanueckne yKa3aHus Mo Npoieaype oleHUBAHUS

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHHs1 OLEHOYHOI'0 MePONPHATHS U He00X0UMble MeTOJHYeCKHe YKa3aHUs

1. Omnpoc B KoHIIE JeKIHH (

[IpoBOoaUTCS B KOHIIE Ka)KIOM JIEKIIUU B SJIEKTPOHHOM Kypce. 3a BEpHBIN OTBET HAa BOMPOCHI TECTA
CTYACHTHI TTIOJYYAaOT 621.]1.]1]:1.

2. KonTponbhbie paboThl

CaMocCTOATEIPHOE HAIIMCAHUE OTBETOB HA TEOPETUUECKHUE BOIPOCHI U PELICHUE 3a/1a4y B 3aJaHHbBII
BPEMEHHON ayAUTOPHBIM HHTEpBAIl BpeMeHN. KpuTepuil OLleHKH — MPAaBUIIBHOCTD PEILICHUS
(ouleHMBaHuE B 6aJIaX COMVIACHO PEHTHHT-TUIAHY).

3. Pedepar

Tema pedepara BHIOMpaeTCs CTYJEHTOM U3 CIHCKA, TPEUIOKEHHOT0 TpenogaBareneM. Tpu Kkpurepus
OLICHKH (3aIUThI) pedepaTa: MOIHOTA PACKPBITHS TEMbI, aBTOPCKOW MOAXOJ B IPEICTaBICHUN
matepuana u opopmiienue (coorserctaue [OCT).

4. 3amura 1ab0paTopHOi paboThI

[TpoBoauTCS B BU/IE HHAMBUAYAILHOTO cOOECEJOBAHHS TIOCIIE BBITIOIHEHUS M TIPEACTABICHHUS OTYETA 10
1abopaTopHOM paboTe. 3aIUTa IPEACTABISAECT OTBETHI HA BOIPOCHI, CBSI3aHHBIE C METOIUKON
IIPOBECHUS J1abOPaTOpHON pabOThI, aHATU30M U 00pabOTKON MOTYYEHHBIX pE3yJIbTaToOB. 3a
BBINIOJTHEHHUE U 3aLUTY J1a00paTOpHOM pabOThI CTYIEHTHI [TOJIy4atoT Oaibl (KOJIMYECTBO OaJIIOB
YKa3aHO B PEHTHHT-TUIAHE AUCIUIUIMHBI).

5. OK3aMeH

[Tocrne BbINMOIHEHMSI BCEX 3aJJaHUM CTYAEHT AOITyCKAEeTCs K c/laye 3K3aMeHa. Y CTHBIM OTBET (C
HCIOJIb30BAHUEM MTOATOTOBIEHHOIO MMCbMEHHOI0 MaTepHaia) Ha MHAUBUYaTbHbIM SK3aMeHAI[MOHHBII
ouzer, cofep Kaliil Ba TEOPETUUECKUX BOIIpOca U 3aJady. MakcuManbHOE KOJIMYECTBO OaslIoB 3a
sKk3aMmeH - 20. Ouenka GpopMupyercs, Kak pe3yJbTHpYIolas: KOJIMYecTBO 0anioB, HaOpaHHOE B
CEMECTpE IUIIOC KOJUYECTBO 0AJUIOB 32 IK3aMEH.




MHUHHUCTEPCTBO HAYKH U BBICIIET'O OGPA3OBAHUS POCCUMCKOM ®EJIEPALIMH
denepanbHOE rOCyIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESKICHHUE BBICIIEI0 00pa30BaHus
«HAIIMOHAJIbHBIN UCCJEIOBATEJIbCKAMA TOMCKHI NMOJATEXHUYECKWA YHUBEPCHUTET»

KAJIEHJAPHBIN PEATHHT -IUIAH JUCHUATLIAHBI

2021/2022 yueoublii rox
OLIEHKU1 Jucnunnnna Jexumu 8 Yac.
«Mamemaniuueckoe MOOCTUPOBAHLE MHOLOKOMIOHEHIHBIX XUMUHECKUX UMACCOOOMEHHBIX ”
«OTmuHO» A 90- 100 Garmon 1pOYECco6) Tlpa. A e
HaIpaBJICHUE JIab. sanstst 24 yac.
B 80— 89 6awios 18.04.01 Xunwueckas mexronoeust Bcero ayji. padota 48 vac.
«Xoporo»
C 70 —79 GarwioB CPC 168 yac.
D 65 — 69 Garwion 216 e
«YIOBILY HUToro
E 55 — 64 Gawios 6 3.e
3a4reHo P 55 - 100 6arwioB
HeynornersopuressHo / E 0- 54 Gamios
HE3aYTCHO
Pe3yabTaThl 00yueHHs1 10 AUCHHMILINHE:
Ne n/m PesyabTart Kog
OcBOHUTH METOOOJIOTHUIO IIOCTPOCHUA MaTEMATHYCCKUX MoJenen
Pl A P A JUIK(Y)-1
CJIOKHBIX MHOTOKOMITOHCHTHBIX XUMHUYCCKHUX ITPOIECCOB
BbINONHAT  KOMIBIOTEPHBIE  pacyeTbl IMPU  MOJEIUPOBAHUU U JITK(Y)-1
P/I-2 | onTuMU3aiul  OOBEKTOB XHMHYECKOW TEXHOJIOTUH, HEePTeXUMHUH, TIK(Y)-2
IIOATOTOBKH He(l)TI/I H rasa
P}l-3 OcBouTh MECTOJOJIOTUIO aHAJIN3a PE3YJIbTATOB MOJCIINPOBAHUA CIIOKHBIX HK(y)'Z
XUMHUYCCKUX U MaCCOO6MeHHBIX ITPpOICCCOB
OueHoYHbIE MEPONIPUSITHUSI:
Jlast iucMnJIng ¢ GopmMoii KOHTPOoJIs — 3a4eT (¢ depeHIMPOBaHHBII 3a4eT)
OueHouHbIe MEPONPUSTHS Kou-Bo Banabl
Texymmuii KOHTPOJIb:
1 IMocereHne 3aHATHI 12 12
TK1 BxoaHoil KoHTpONb 1 5
TK2 3ammra 1]J13 1 10
TK3 Pedepar 1 19
TK4 KosnokBuym 1 10
TKS JlabopatopHas paboTa 12 24
HUTOro 80




JlonoHuTEIbHBIE OAIBI

YueOnasi 1esiTeJIbHOCTD / Koa-Bo Baniasl
OLUCHOYHBbIC MEPONIPUATHS
JI1 Koucnekr nexkuunit 1 5
JAI12 CKpHH-KacT 0T4eTa 1o Ja0opaTopHoil padoTe 1 5
HUTOI'O 10
= g KoJ1-Bo yacos Ouenounoe HNudopmannonHoe odecrieyeHue
«<
% JlaTta g 3 Ayn. Cam. MeponpusaTHe Kout-Bo
¢ Hayvajaa < k- YueOHas 1eATEIHLHOCTH GALIOB YyebHast HurepHer- Bunaeo-
> 2
== Heaem & 9 JMTeparypa pecypchl pecypchl
1 2 3 4 6 7 8 9 10 11
1 Jlexuus 1. OcHOBHbIC NOAXOJAbl M IPUHLUIBL ITOCTPOCHUS OCH1
MaTeMaTH4eCKuX Mojened. ArperupoBaHMe MeEXaHU3MOB
XUMHYECKUX PEaKIHH.
IIpaktrka 1. TeopeTWdeckHe M TEXHOJIOTMYECKHE  OCHOBBI| 2 II+TK1 5+1 OCH1
npoiiecca cenapaiu HeTaHOH dMyIbCHU. BXoaHON KOHTPOIL
JlaGoparopHast pabota 1. MojenupoBanue mporiecca cuHtesal 2 TKS 2
Oumepe-Tpomnmra
2 JlaGoparopHast pabota 2. MojenupoBanue mpoiecca cuHtesal 2 TK5 2 OCH1
Oumepe-Tpomnmra
3 Jlexuus 2. IloctpoeHue MaTeMaTU4ecKuX MOAEICH Ha MpUMepe 2 II 1 OCH2
MHOT'OKOMIIOHEHTHBIX IIPOLIECCOB
[Ipaktuka 2. Teopermueckne OCHOBBI M TEXHOJOTHUYEeCcKHe| 2 I 1 OCH3
OCHOBBI ITPOLIECCOB 00E3BOXKMBAHUS U 00eccoIMBaHUs HeTH
JlaGopatopnast pabora 3 MopenmupoBanue mpomecca cuHTe3a| 2 TKS 2
Oumepe-Tpomnmra
4 JlaGopatopHass pabora 4 MonenupoBanue — mpomeccos| 2 TKS5 2 OCH3
nepepabOTKH  yIJICBOZOPOAHBIX ~ Ta30B  HAa  IIGOJHTHBIX,
KaTaIM3aTopax




= é KoJ1-Bo yacos Onenounoe HudopmannonHoe odecneyeHue
= s MeponpusTHe
T =
5 Hara Z 3 Ayn. Cam. pomnp Koui-Bo
5 | wavama | 5 5 Y4eOHast 1eATeJbHOCTD GALIOB VyeGHas UHTepHeT- Buseo-
== Heaeam E 9 JuTeparypa pecypcehl pecypcehl
5 Jlexuust 3.  MogenupoBaHue  MPOLECCOB  MPOMBICIOBOI 2 11 1 OCH3
HOJIrOTOBKH HedTH
IIpaktrka 3. Teopermueckue OCHOBBI M TEXHOJOTHuYeckue| 2 11 1 OCH3
OCHOBBI ITPOLIECCOB 00€3BOXKMBAHUS U 00eccoIMBaHus HeTH
JlaGoparopHass pabota 5 MopgenupoBanue — mporeccoB| 2 TK5 2 JOIT1
nepepaboTKM  YITIEBOJOPOMHBIX  Ta30B  Ha  LEOJIUTHBIX
KaTaJIn3aTopax
6 JlaGopatopHass pabora 6 MonenupoBanue — 1mpomeccos| 2 TKS5 2 OCH3
nepepaboOTKH  yIJICBOZOPOAHBIX ~ Ta30B  HAa  IIGOJHTHBIX,
KaTaln3aTopax
7 Jlexuuss 4.  MogenupoBaHue  IMPOLECCOB  MPOMBICIOBOI 2 11 1 OCH2
HOJrOTOBKHM r'a3a U ra30BOro KOHJEHCATa
[Ipaxtuka 4. [Iponeccsl HU3KOTEMIIEpaTypHOH cenapanuu 2 I 1
JlaGoparopHass pabora 7. MogenupoBanue —mporeccoB| 2 TK5 2 J10112
HPOMBICIIOBOM MOJTOTOBKY I'a3a U ra30BOr0 KOHJECHCAT
8 JlaGoparopHas paboTa 8. MonenupoBaHue MPOIECCOB 2 TK5 2 OCH2
HPOMBICJIOBOM MOJTOTOBKY I'a3a U ra30BOr0 KOHJECHCAT
9 Kondepenn-nenes 1 25
Samura U]/13 TK2 10 OCH3
Bcero no KOHTPOJILHOI TOUYKe (aTTecTanmun) 1 39
10 IIpakTtuka 5. [Ipoueccs! HU3KOTEMIIEPaTypHOH cemapanuu i OCH2
JlaGopatopnas pabotra 9 MozxenupoBaHue IIPOLECCOB TKS5 2 OCH3
[IPOMBICJIOBOH ITOATOTOBKY I'a3a M Ta30BOr0 KOHJICHCAT
11 JlaGoparopHas pabota 10 MojenupoBaHue IpOIECCOB 2 TK5 2 OCH3
HPOMBICJIOBO# IOArOTOBKU HeTH
12 [IpakTrka 6. MoaenupoBaHue MPOIECCOB MOATOTOBKH HEPYTH H 2 i 1 OCH2
rasa
JlaGoparopHas pabota 11 MojenrpoBaHue IPoOIECcCOB 2 TKS 2 OCH3




= é KoJ1-Bo yacos Onenounoe HudopmannonHoe odecneyeHue
= s MeponpusTHe
5 Hata 2 3 Ayn. | Cam. pornp Koui-Bo
5 | wavama | 5 5 Y4eOHast 1eATeJbHOCTD GALIOB VyeGuast UHTepHeT- Buseo-
== Heaeam E 9 JuTeparypa pecypcehl pecypcehl
HPOMBICIIOBOH MOATOTOBKY HeTH
13 Jla6opaTopHas paboTa 12 MozennpoBaHHe POLECCOB 2 TKS 2 JIOII3
HPOMBICJIOBO# TIOArOTOBKU HedTH
14 [IpakTrka 7. MonenupoBaHue IPOIECCOB HOATOTOBKH HEPYTH U 2 I 1 OCH2
rasa
15
16 [IpakTrka 8. MoaenupoBaHue MPOIECCOB NOATOTOBKH HEPYTH H 2 i 1 OCH3
rasa
17
18 KoHn¢epenn-nenens 2
Komnoxksuym TK4 10 OCH3
Pedepar TK3 19 OCH3
Bcero no KOHTPOJILHOI TOYKeE (aTTeCTAaMN) 2 80/ 100
JK3aMeH 20/100
O01uii 06beM padoThI MO JUCHHUIIHHE 100




HudpopmaunoHHoe oGecnieyenue:

Ne OcHoBHas yueGHast tutepatypa (OCH)
(kom)
OCH 1 Vesa H.B., Moiizec O.E., Mursuuna O.E., Ky3smenko E.A. MaremaTnueckoe MOJIEIMPOBAHUE XUMHUKO-TEXHOJIOTHYECKUX MpoLieccoB. YueOHoe mocooue.-2014.-158 c.
Cxema nocryna: http:/www.lib.tpu.ru/fulltext2/m/2014/m366.pdf
OCH 2 Maremariueckoe MOJEIHPOBAHHE MHOTOKOMIOHCHTHBIX XHMHUECKHX NpoLeccoB  [DiekTponHbii pecype] : yueGHoe mocobue / A. B. Kpasuos [u ap.]; HarmonasbHbf
uccnepoarenbekuit Tomekuit nonmrexundeckuit ynusepeurer (TITY). — 2-¢ w3, — | koMmibloTepHbid Qaitn (pdf; 3.8 MB). — Tomck: Uzn-so TITV, 2015. — 3araasue ¢ THTYJILHOTO
3KpaHa. — ODUeKTpOHHas Bepcus mnewatHol nyGmukammu. — Jloctyn u3 xoprioparuBHoii cetu TIIY. — Cucremnusie TpeGosanms: Adobe Reader. Pexum mocryma:
http://www.lib.tpu.ru/fulltext2/m/2016/m007.pdf
OCH 3 I'ymepos A.H., Baneer A.-H u 1p. MatemaTudeckoe MOIETMPOBAHUE XMMUKO-TEXHONOTMICCKIX npoueccoB. YuebHoe nocobue.— Jlans, 2014 .— 176 c.
Cxema noctyna: http://e.lanbook.com/books/element.php?pll id=41014
Ne HononnuTenbHas yueGHas autepatypa (JIOII)
(xom)
JOIT 1 Moiisec O.E., E. A. Kyspmenko. YriayGneHuslii kypc HH(OPMATHKH: y4eOHoe nocobue [DieKTpoHHEIA pecypc]; HauuoHansHblil MccnenoBaTenbeknii TOMCKAN MONUTEXHUYECKHIA
ynusepcuret (TITY), — Tomck: Uzn-o TITV, 2014. — 157 ¢
Cxema joctyma: http://www.lib.tpu.ru/fulltext2/m/2014/m365.pdf
JOIT2 l'aprvan T.H., Knymun J1.B. OCHOBBI KOMTIBIOTEPHOTO MOZCIHPOBAHUA XUMHUKO-TEXHOJIOIHYECKUX IPOUECCOB: YyeOHoe nocobue st By30B.-M.: MKI] «Axanemkuuray, 2008.-416
JIOIT 3 H. M. Kpusuosa, O. E. Moiisec. JI0noHATENBEHBIE [IaBE MATEMATHKH. CTATHCTHYECKMH aHAINS. Y 9e6H0e H0Co0He. — Hanmonansusrit uccnenosareisckuii TOMCKUI OJTUTEXHUYECKHUIT
ynusepcurer (TITY)- Tomck: Usa-so TITY, 2015. —86 c.
Cxema noctyna: http://www.lib.tpu.ru/fulltext?/m/2016/m006.pdf (KOHTEHT)
- Cocrasun: /%@/7 (Moiizec O.E.)
« A O 2042t g7
CornacoBaHo:
3apeqyromuii kadenpoit - pykosoautens OTAeNeHNUs XUMHYECKOI UHXEHEPUH Ha TpaBaX Kadeapsl (Kopotkosa E.H.)
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