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51.0.03.08 «<MopgenupoBaHue XMMUKO-TEXHOIOrMYECKUX NPOL,eCCOoB>»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

3aBeayowmn kageanpon,
KaHOnaaT XMMN4YeCKnX Hayk

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

[pencenatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-

MeTOoANYeCKON KOMUCCUN)

PykoBoguTesnb obpa3oBaTenbHON

nporpaMmmbl

0.B XabubpaxmaHoBa

(®no)

0.B. XabubpaxmaHoBa,
KaHAMOAT XUMUYECKMNX HaYK

(®UO, cTeneHb, yyeHoe 3BaHue)

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropumu
(rpynnbi)
KOMNEeTEeHLUH

Koa un
HauMeHOBaHue
KOMMeTeHLUun

Kon n HaumeHoBaHue
MHOMKATOpPa AOCTUIXKEHUA
KOMMeTeHLuUmn

Pe3ynbTaTbl 06y4yeHus
(3HaTb, yMeTb, BNageTh,
COOTHECEeHHbIe C
MHOMKaTOpaMu
AOCTUIXKEHUSA KOMMNETEeHLUU)

ObuwenpodeccrmoHanbHble KOMAETEHLUN

NH>XeHepHas u
TexXHosornyeckas
noaroToBKa

OMNK-4 CnocobeH
obecneynBaTb
npoBefeHne
TEXHOJ/I0rMYECKOro
npouecca,
NCNoNb30BaTb
TexXHnYyeckmne
cpencTea 4nis
KOHTPONS
napamMeTpoB
TEXHOI0rMYECKOro
npoLiecca, CBOMNCTB
CbIpbs Y FOTOBOM
npoayKumm,
OCYLLLeCTBAATh
N3MeHeHmne
napameTpoB
TEXHOI0rnYeckoro
npouecca npu
N3MEHEHNN
CBOWCTB ChIpb#

OMNK-4.2 Obecne4ynBaeT
nposeneHne
TEeXHOM0rMyeckoro npouecca
B COOTBETCTBUU C

TEXHOJIOr NYeCKUM
persiaMmeHToM

BnapeTb HaBblkaMu paboTbl
Ha COBPEMEHHbIX
KOMMbloTepax,
NPaKTM4eCcKoro
NCNONb30BaHNSA COBPEMEHHbIX
NPOrpaMMHbIX CPeACTB ANA
CO3[aHNA MoLesien XUMNKO-
TEXHONOrMYeCKnX NPoLLeccos;
HaBblKaMW OCYLLLECTBNIEHNA
N3MEHeHN NapamMeTpoB
TEeXHOJIOrMYecKoro npowecca
npy OTKJIOHEHUAX OT
YCTaHOBJIEHHbLIX HOPM

3HaTb MaTeMaTun4eckue,
aHaNNTUYECKME 1 YUCSIEHHbIE
MEeTO/bl peLleHns
MOCTaBNIEHHbIX 3a4aY,
COBPEMEHHbIe
MHOPMALIMOHHbIE
TEXHOJIOr N OCHOBbI A5l
MOCTPOEHUS MOAENN
TEXHOJIOrMYecKoro rnpowecca
B COOTBETCTBUM C
TEXHOJIOrNYeCKUM
persamMeHToMm

YMeTb NPOBOAUTL
NpaKTU4YeCcKne pacyeTbl Npu
NCcCnefoBaHNM peasbHbIX
MPOLLEeCCOB 1 anmnapaToB
XVMUYECKON TEXHONOTUN C
obecneyeHrnem NpoBeeHUS
TEXHOJI0rMYeCKoro npotecca
B COOTBETCTBUU C
TEXHOM0rNYECKUM
pernamMmeHToMm




Hay4Hble
nccnenoBaHUs un
pa3paboTkm

OrnK-5 CnocobeH
OCYLLLECTBAATh
3KCNepUMeHTasbH
ble uccnenoBaHuns
N UCMbITAHKSA MO
3a[laHHOM
MeTouKe,
NPOBOANTb
HabnogeHns
n3MepeHuns ¢
y4yeToM
TpeboBaHMN
TEXHUKN
6e3onacHocTy,
obpabaTbiBaTh U
NHTEPNpeTUpoBaThb
3KCMNepuUMeHTasbH
ble JaHHble

OMK-5.1 Mposoant
nccnenoBaHna U UCNbITaHNS
CblpbSi, FOTOBOW NPOAYKLNN
Mo 3aJaHHbIM METOOVKAM

BnapeTb HaBblkamMu
NPOBeOEHNS NCMbITAHUN
CbIpbS U BbIMyCKaeMow
npoayKLUmnm

3HaTb TUNOBbLIE METOAMNKM
NCCNenoBaHNA N UCMbITAHUS
Cblpbsi, FOTOBOW NPOAYKLMK

YMeTb NpoBOAUTL
NCCnegoBaHNA N NCMbITAaHUS
Cbipb$l, PeareHToB 1 roTOBOWA
NPOAYKLMM MO 3adaHHbIM
MEeTOONKaM

ONK-5.3 CnocobeH
obpabaTbiBaTh 1
NHTEPNPETUPOBaTb AaHHbIE
3KCMEPUMEHTOB NpW
OCYyLLLeCTBEHNM
npogeccrnoHansHom
LesATeNbHOCTM

BnagmeTtb cnocobamum
06paboTKM N NHTepNpeTaunn
JaHHbIX 3KCMEePUMEHTaJIbHbIX
nccnenoBaHum npu
pa3paboTke mogenen
XMMUKOTEXHOMOr NYECKNX
npoLeccoB

3HaTb NPUHLUMMBLI 1 METOAbI
NOCTPOEHNS MaTEMATUYECKMNX
Mo enelt 0CHOBHbIX
npoLEeccoB XMMNUYECKOM
TEXHOJ1I0rnK; Cnocobsl
06paboTKn 1 MHTepnpeTaumm
3KCMNEePUMEHTaNbHbIX AaHHbIX

YMeTb UCNosib30BaTb
MaTeMaTUYeCcKme MeTObI
pa3paboTKM 1 NCccnenoBaHNS
3 hEeKTUBHbBIX MPOLLECCOB "
annapaToB XMMUYECKON
TEXHOJIOr NN C YYETOM
TpeboBaHNIN TEXHNKN
6e3onacHoCTyn

2. MecTo gucunnuHbl (MOopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

MecTo aucuunanHbl (Moayns) B CTPYKType obpa3oBaTeNibHOM NporpamMmmbl: o6A3aTesibHaA 4acTb

Kopn

KoMn MpepwecTsylowne
eTeH ANCLUMJIUHDI
LUK

napannenbuo ocBauBaeMbie
AUCUUNJIUHDbI

Mocnepylowme AUCLUMNIUHDI




pouecchl 1 annapaTsl
XUMUNYECKOM TEXHON0rnn,
OMK- | Y4yebHaa npakTurKa:

4 TexHoJsiornyeckas (MpoeKTHo-
TexXHoJIormyeckas) NpakTuka;
®dusmyeckasn xumus

06Las XMMmyeckas TEXHOIOTUS;
MpoekTupoBaHue getanen,
MaLlVH 1 annapaToB XMMUNYECKOW
TexHonoruu; MNpouecco n
annapaTbl XMMUYECKOM
TEXHOJI0TUK

MoaroToBka K npouenype
3aLlUThI 1 3aLLMTa BbIMYCKHON
KBaMVKaLMOHHON paboThl

BeBefeHne B MH(OPMALMOHHbIE
TexHosiornm; OCHOBbI
TEXHUYECKOro peryanpoBaHms un
ynpaB/ieHna KayecTBoM; Y4ebHas
npakTuKa: TEXHOJIormyeckas
(MpoeKTHOo-TexHoornyeckas)
npakTuka; ®usmyeckasa XuMmns

OnK-

MaTepurasbHble 1 TEM/0BbIE
pacyeTbl; ObLas xmMmMnyeckas
TEeXHOJI0r s

MoaroTtoBka K npouenype
3alUThl 1 3aLLMTa BbIMYCKHOW
KBaM@rKaLnoHHON paboThbl

3. 06bem aucuunnauHbl (MOAyNA) B 3a4eTHbIX eAuHULaX C YKa3aHUeM KoJiMyecTBa
aKaAeMU4YeCKuxX 4acoB, BblAeIeHHbIX HA KOHTaKTHYI0 paboTy obyualowwmxcs ¢
npenopasateneM (No BMAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYIO paboTy

obyualowmxcs
B 5 cemecTp 6 cemecTp
cero 4yacos
Yyacos / yacos /
- / 4yacoB B
Bupa yyebHoM paboThl - 4acoB B 4acosB B
3/1IeKTPOHHOM _ .
dbopme 3N1€KTPOHHOM | 3/IEKTPOHHOM

dopme dopme
AynouTopHas KOHTaKTHas pabota (Bcero), 112 32 80
B TOM YucChe:
Jlekuunn 48 16 32
MNpaKTn4eckne 3aHATUSA 48 16 32
JNabopaTopHble paboTsl 16 0 16
CaMOCTOiITe.nI:Hail pabota (Bcero), 68 40 )8
B TOM 4Yucre:
NnoAroToBKa K 3a4eTy 8 8 0
NMOArOTOBKA K MPaKTUYECKMM 3aHATUAM 16 12 4
COCTaBJIEHNE KOHCMEKTOB 28 20 8
NoAroToBKa K NlabopaTopHbIM paboTam 8 0 8
NOArOTOBKA K 3K3aMeHYy 8 0 8
KoHTponb 36 0 36
UToro: yac 216 72 144
WTtoro: 3.e. 6 2 4

4. Copep>XaHue aMcuMnauHbl (Moayns), CTPYKTypupoBaHHOe no TeMaM (paspenam),
C YKa3aHueM OTBe1eHHOro Ha HUX KoJiM4yecTBa aKkasileMU4eCK1MxX 4acos U BUAOB

y4eOHbIX 3aHATUHI




Bupabl yuebHOM
Harpy3Ku u ux
Ne
paspena HanMeHoBaHMe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
Bcero
N3 AP (N3 | CPC
4yacoB
O6LKe BONpocChl MOOSNNPOBAHNA XMMUKO-TEXHOJIOT NYECKIUX
1 npg‘ileCCOB P Aemp 16| 0|16] 40 | 72
2 MaTemMaTunyeckoe u CTPYKTYpPpHOE MOAENNPOBaHNE XNMUNKO- 24| 16| 32 18 90
TexHonorn4eCckux rnpoueccos
3 OnTUMM3aLMNA XMMUKO-TEXHOJIOr MY4eCKNX MPOLLeCCOB 810 01 10 18
Koutposnb| O [ O | O 0 36
WUtoro| 48 | 16 | 48| 68 216
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUHN
KonuyecrtBo
Ne HauMeHoBaHMe Copep>xaHue neKkuum . yacos /
Tema nekuuun (mepeyeHb AMAAKTUYECKNX €ANHNLL: Yyacos B
3aHATUA paspena .
paccMaTpUBaEMbIX MOATEM, BOMPOCOB) | 3/IEKTPOHHOM
¢dopme
5 cemecTp
Obiuue Bonpock! BeegeHune. OCHOBHbIE MOHATUS U
MOLENNPOBaHUSA XUMUKO- . .
1 Knaccugpurkauma mogenenn | TepMmuHbl. Knaccudurkauma mogenen. 2
TEXHOJIOrN4ECKUNX
MaTepuanbHble N MbIC/IEHHbIE MOAEIN.
npoLeccos
0O6uyme BoNpoChl MpuHLMNLI NOCTPOEHNS MoLenen
MOZLENNPOBaHUSA XUMUKO- . y XUMUKO-TEXHOIOMMYECKMX MPOoLEeCcCoB.
2 CBoWcTBa Moaenen . 2
TEXHONOrn4yecknx Cuctembl 1 npoueccel. CBoncTBa
npoLeccos mozenei. Llenn monennpoBaHus.
06Lue BOMPOCHI Ponb mogenein n MO/ie/IMpOoBaHIs B
no3HaHun. Ponb mopenen n
MOLENNPOBAHNA XMMUKO- | MeToL (hmn3n4eckoro
3 MOAENNPOBAaHUA B NO3HaHUN. MeTop, 2
TEXHOJIOrNYeCKnX MOZLEeNMpoBaHUS
(husnyeckoro MogenmpoBaHus, obnactu
npoL,eccoB
npuMeHeHns, 061acTn NpUMeHeHns.
O6Lwune BOMpPOCHI .
STanbl NOCTPOEHNA MOLENEN.
MOLEeNNpPoBaHUs XMMNKo- | MaTepuanbHoe
4 MaTepuasbHoe MofenmposaHue. 2
TEXHOJIOrN4EeCKNX MOLennpoBaHue
NpoeanbHoe mogennpoBaHue
npoLieccos
Nepapxuyeckas CTpyKTypa
COBPEMEHHOr0 XMMUNYECKOro
O6ume Bonpocsl
npeanpuaTnsa. XMMNKo-TEXHOOrNYecKas
MOESIMPOBaHNA XUMUKO- | OCHOBHbIE MOJIOXKEHNSA
5 cucTeMa Kak bonblias cuctema. 2
TEXHOJIOMNYECKMX CUCTEMHOr0 aHan3a
HDOLIECCOB OCHOBHbIE MOJIOXKEHNA CUCTEMHOIO
pou aHanm3a. MoHATNE PU3NKO-XMMNYEeCKomn
CUCTEMBI
Obuas xapakTepucTrka 3agay
XUMUYECKOW TEXHONOr M, PELlaeMbIX C
NPVMEHEHNEM KOMMbIOTEPHbIX
TEXHOIOTMIA: aBTOMATU3MPOBAHHbIE
KoMnbloTepHble o
0O6ume Bonpochl TEXHONOMN B CUCTEMbI Hay4HbIX UCCNef0BaHMNNA,
MOLENNPOBaHUSA XUMUKO- aBTOMATU3NPOBAHHOE NPOEKTUPOBaHME,
6 MOeSIMPOBaHUN XUMUKO- 2
TEXHOJIOrN4EeCKNX TEXHONOMMYECKIAX ABTOMATU3NPOBAHHbIE CUCTEMBI
npoLLeccos yrpaBieHNs TEXHOIOTNYECKNM
npoLLeccos
npoLeccom. KoMnbloTepHbIE TEXHOIOT NN
KaK 0CHOBa COBPEMEHHOr0 NoAxoAa K
yrpaBAeHNIO TEXHONOrNYECKNMM
npoLieccamm opraHMyeckoro CMHTe3a




O6Lwune BOMpPOCHI
MOZLENNPOBaHUSA XUMUKO-

STansl NoCTPOEHNA

MpUHLWMBI MAaTEMATUYECKOr0
MOAENNPOBaHNS NPOLLECCOB XUMUYECKOIA
TexHosioruun. iccnenoBaHe XMMUKO-
TEXHOJOrMYECKUX MNPOLECCOB METOIOM
MaTemMaTN4eCcKoro MoaeNnpPoBaHus.

7 . . 2
TEXHONOrnYyecKnx MaTeMaTnyeckon mogenn | BIoYHbIA NPUHLMN NOCTPOEHNS
npowueccos MaTeMaTuyeckon momenn XTC.
Knaccndrkaumns ypaBHeHUn Mogenu.
STanbl NOCTPOEHNS MaTEMATUYECKON
mogenn XTC opraHn4eckoro CMHTesa.
MpYHLMNLI MaTeMaTU4eCKoro
MOZLEeNMPOBaHUS NPOLECCOB XMMNYECKON
MpUHLATB TexHonoruu. iccnegoBaHme XMMUKO-
O6ume Bonpocsl TEXHOJIOrMYeCKnX nNpoLeccoB MeTo40M
MaTeMaTU4eCKoro
MOAENNPOBAHNSA XMMUKO- MaTeMaTM4YeCKOro MoLenpoBaHus.
8 MOLENNPoBaHNA . 2
TEXHOJIOrNYEeCKUX . BAOYHbBIN NPUHLMN NOCTPOEHNS
NpoLLeCcCoB XMMNYECKOM .
npoLLeccos MaTeMaTun4yeckon mogenu XTC.
TEXHON0rnmn .
Knaccngpukaums ypaBHeHUA Mogenn.
DTanbl NOCTPOEHNS MaTEMAaTUYECKON
Mogenn XTC opraHM4yeckoro CUHTesa.
WToro 3a cemecTtp: 16
6 cemecTp
MaTemaTnyeckoe MmogennmpoBaHue.
MaTemaTn4yeckoe n [eTepMUHNPOBAHHBIN 1 CTOXaCTUYECKNI
CTPYKTYpHOE [leTepMUHNPOBaHHBIV 1 noaxon k 06bekTy. [IBa noaxona K
9 MOJeNIMPOBaHNE XUMUKO- | CTOXaCTMYeCKUA MOAX0A K | cOCTaBneHno MaTeMaTUYeCKNX MoLenen 2
TEXHOJIOrN4EeCKUX 00bEKTY MOAENMPOBAHNSA | MpoLecca: AeTEPMUHNPOBAHHBIV 1
npowueccos CTOXACTUYECKNIA, NX BO3MOXKHOCTb 1
chepa ncnonb3oBaHMA
MaTemaTn4yeckoe n Knaccudmkaumns matemMaTnyeckmx
CTPYKTYpHOE mMopnenei. 3agayn, KOTopble peLaTcs ¢
PyKTYP Knaccungpumkauums A A peie p
10 MOAEeNNpPoBaHNEe XMMUKO- . | MOMOLLbI0 MaTEMaTUYECKOr 0O 2
MaTeMaTU4YecKnx mogenen
TEXHOJIOrNYEeCKnX mMoaenmpoBaHusa. OCHOBHbIE BUAbI
npowueccos MaTEMATUYECKMX MOAENEN.
MaTemaTunyeckoe n .
STanbl NOCTPOEHMA MaTEMATUYECKON
CTPYKTYpHOE Cxema 3Tanos
mogenu. CogepxxaTenbHoe onucaHue
11 MOAENNPOBaHMe XMMUKO- | MaTeMaTU4eckoro 2
mMoaenmpyemoro obbekta CxemMa 3Tanos
TEXHONOrn4yecKnx MOENMPOoBaHNA
MaTeMaTM4yeCckoro MOAEINPOBaHNS
npoLLeccos
CocTaB MaTeEMaTNYECKOro onncaHuns
MaTemaTunyeckoe n XUMNKO-TEXHOJIOTMYECKOro obbekTa.
CTPYKTYpHOE XUMUKo-TexHonornveckuii | TpeboBaHus, NpenbsBAsSeMble K MOLENN
12 MOLENMpPOBaHNE XMMUKO- [ 06BEKT Kak 00BbeKT XUMUKO-TEXHOIOr N4eckoro obbekTa. 2
TEXHONOrn4yecKnx MOENNPOBaHNA MeToL0/10rnsA NOCTPOEHMSA
npoLLeccos MaTeMaTUYeCKNX MoLenen XMMNKo-
TEXHOJIOMMYEeCKNX NpoLLeccoB
MaTemaTnyeckoe onucaHune
MaTemaTn4yeckoe n CTpykTypa rMAPOANHAMUNYECKON CTPYKTYpPbI
CTPYKTYpHOE . noTokoB. CTPyKTypa MaTeMaTN4YeCKomn
PYKTYP MaTeMaTU4eCcKon Moaenun PYKTYP
13 MOLENNPOBaHNE XMMUKO- MOOEeN TUMOBbIX XUMUNKO- 2
XUMUNKO-TEXHOJIOrMYECKOr 0o
TEXHOJIOrNYEeCKUX TEXHOJIOrMYeCKuX annapaTos.
obbekTa
npowueccos Ot dy3noHHbIE TMAPOANHAMUYECKNe
MoAaenun
MaTemaTunyeckoe n
. MaTeMaTunyeckoe onmcaHme CTPYKTYypsbl
CTPYKTYpHOEe MmopoanHamuka n eé
NMOTOKOB B annapaTte (rmapoanHammuka).
14 MOENNPOBaHNEe XMMUKO- | MaTeMaTnyeckoe 2
TunoBble MaTeEMaTMYECKE MOAENN
TEXHOJIOrN4eCKUnX onucaHme CTOVKTYDbI NOTOKOB B annapaTe
npowueccos PYKTYP pate.
MaTemaTunyeckoe u CTpyKTYypHble MoLenn 06beKToB
CTPYKTYypHOE XUMNYECKOWN TEXHONOT NN,
15 MoLenpoBaHue XuMmnko- | CTpykTypHble moLenu Knaccnrkauma CTpyKTYpHbIX MOLeNei. 2
TEXHONOrn4yecknx Cnocobbl MOCTPOEHNS CTPYKTYPHbIX
npoweccos monenen.




MaTemaTun4eckoe MOAEeNMpoBaHmne
MaTemaTunyeckoe n .
KUHETUKN XUMNYECKNX PeaKL i,
CTPYKTYpHOE
KnHeTuka XuMmn4eckmnx MopnenmpoBaHue KUHETUKN FOMOreHHbIX
16 MoJesiMpoBaHe XMMNKO- . . 2
peakuui XUMUYECKUX peakuuin. MogennpoBaHune
TEXHOJIOrN4EeCKUX
KWHETUKU reTeporeHHbIX XMMNYECKNX
npoLLeccos N
peakuuia
MaTemaTn4eckoe n
MaTemaTunyeckoe MoLEeNNPOBaHME
CTPYKTYpHOE
TennoobmeHHbIe TennoobMeHHbIX NpoueccoB. OCHOBbI
17 MoZennpoBaHne XMMNKo- 2
npouecchbl TenaoBoro pacyeta. MatemaTuyeckue
TEXHOJIOrN4ECKUNX
MOJeNin TeNnI000MeHHNKOB.
npoLeccos
MaTemaTnyeckoe n
CTPYKTYpHOE MaTemaTu4eckoe MOAeNMpoBaHmne
18 MOLenmpoBaHue XuMnko- | Mozesnu macconepenaym MaccoobMeHHbIX npoueccos. MpuHumn 2
TEXHOJIOrNYEeCKUX NMOCTPOEHNS MOAENEN Macconepenaym
npoLieccoB
MaTemaTunyeckoe n
CTPYKTYpHOE . YpaBHeHusa 6anaHca Macchl, paBHOBeCKS
banaHcbl Xummn4yeckom
19 MOAe/IMPOBAHME XUMUKO- | o o N KUHETUKM peakLumn Ha npumepe 2
TEXHOJIOrN4EeCKUX MaTeEMaTUYeCKON MOAENN
npoLLeccos
MaTemaTunyeckoe n
MaTemaTunyeckoe MoaennpoBaHme
CTPYKTYpHOE
MognenupoBaHue XUMUYECKNX PEaKTOPOB.
20 MOJeNIMpoBaHme XMMNKO- 2
peakTopoB MaTemaTunyeckne mogenu npowecca B
TEXHOJIOrN4EeCKNX
peakTope.
npoLieccos
MocTaHOBKa 3a4ayun onTuMM3aLnm B
OonTuMM3aLmna XUMNKo- 9 N
KpuTepun oNTUManbHOCTU | XUMUYECKON TexHonorun. Kputepui
21 TEXHOOrN4eCKnx 9 2
MPOLLECCOB XUMNYECKOWN TEXHOJIOT UK ONTUMaNIbHOCTH, LieneBas QyHKLNUS 1
P pecypchl ONTUMU3aLUN.
ONTMMM3aUNS XUMUKO- S PEeKTUBHOCTb XUMUKO- | TEXHONOTUYECKMEe KpuTepum
22 TEXHONOr N4eCcKmnx TEXHOOr 4eCcKnx 3(PPEKTUBHOCTN. DKOHOMUMYECKNE 2
npowueccos npowueccos KpuTepun apdekTnsHOCTN XTI
O6ulas cTpaTervs pewweHuns 3agadm
OonTuMmM3aLmna XUMNKo-
onTUMU3aLuK. XapakTepucTnuka MeToLoB
23 TEXHONOr4eCcKnx MeToabl onTUMU3aLun 2
ONTUMU3ALNN XUMUKO-TEXHOIONYECKNX
npoLieccos
npoLieccos
SKCNepnMeHTaNbHO-CTaTUCTNYECKne
OnTMMU3ALIMA XUMUKO- MeToAbl onTuMmM3aumn. Meton bokca-
24 TEXHOOr N4eCcKmnx MeToabl onTUMM3aLnmn ' 2
YnncoHa. AHaNMTUYECKNE MeTOo bl
npoLeccos
onTUMMU3aLNK
Wtoro 3a cemecTp: 32
WToro: 48
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
KonuuyectBo
Tema Copep>xaHue nabopaTopHOro 3aHATUA Yyacos /
Ne HauMmeHoBaHue
nabopatopHoro (mepeyeHb ANAAKTUYECKNX eQUHNLL: 4acoB B
3aHATUA pa3pena .
3aHATUA paccMaTpuBaeMbIX NOATEM, BOMPOCOB) | 3/1IeKTPOHHOM
¢dopme
6 cemecTp
MaTemaTnyeckoe n MoaennpoBaHue TeNN006MEHHbIX
CTPYKTYypHOE MogenupoBaHue |annapaToB B CTaLMOHAPHOM pexunMme.,
1 MOLENNPOBaHNE XUMUKO- | Tenoo6MeHHbIX | Mogenu npoueccos TennoobmeHa. 2
TEXHOJIOrnYyeckux npoLeccos TemnepaTypHble NPOopUIN NOTOKOB B
npoLieccos TennoobMeHHOM annapaTe.




MaTemaTnyeckoe n

MognenupoBaHue Ten1006MeHHbIX

CTPYKTYpHOE MopenvpoBaHve |annapaToB B CTAaLMOHAPHOM pexunme.
2 MOLENIMPOBaHNE XUMUKO- | TensioobmeHHbIX | Mogenu npoLeccos TemnsioobmeHa. 2
TEXHOJI0r NYeCcKunx npoL,eccos TemnepaTypHble NPOGWIN NOTOKOB B
npoL,eccos TennoobMeHHOM annapaTe.
MaTemaTnyeckoe n MogennpoBaHue npoLeccos
CTPYKTYpHOE MogenupoBaHue | TennoobMeHa, MpoTeKaloLWnX B
3 MOLENNPOBaHNE XUMUKO- | TeNN006MeHHbIX | TennoobMeHHbIX annapaTax Tpuna 2
TEXHOI0r MYeCcKunx npoL,eccos «Tpyba B Tpybe». MogennpoBaHune
npoLeccos NMPOTUBOTOYHOIr0 Ten006MeHHKa
MaTemaTunyeckoe un MopenvnpoBaHue nNpoLeccos
CTPYKTYpHOe MopenuposaHue | TennoobmeHa, NpoTeKaLwmnx B
4 MOLENNPOBaHNE XUMUKO- | TeNI006MeHHbIX | TennoobMeHHbIX annapaTax Tpuna 2
TEXHOMOrN4eCcKmx npoLeccos «Tpyba B Tpybe». MogennpoBaHmne
npoLeccos NPOTUBOTOYHOIr0 TEMI00OMEHHNKa
MaTemaTnyeckoe n
CTPYKTYpHOE MognenupoBaHue | MogenupoBaHue npoLecca
5 MOLENNPOBaHNE XMUMUKO- | MacCOOBMeEHHbIX | pekTudukauumn. MatemaTmnyeckoe 2
TEXHOM0rM4ecKmx npoLeccos onncaHme MaccoobMeHHbIX annapaTos.
npoL,eccos
MaTemaTnyeckoe n
CTPYKTYypHOE MogenupoBaHve | MogenvpoBaHue npouecca
6 MOLENIMPOBAHNE XUMUKO- | MaccoobMeHHbIX | pekTudrkaummn. MatemaTuyeckoe 2
TEXHOJI0r NYeCcKunx npoL,eccos onncaHne MaccoobMeHHbIX annapaTos.
npoL,eccos
MaTemaTnyeckoe n
MognenvpoBaHue npoLecca
CTPYKTYpHOE MopenvnpoBaHue
pekTugukaumm MatemaTmnyeckoe
7 MOLENNPOBaHNE XUMUKO- | MaCCOOBMEHHbIX y 2
onucaHue Tapesib4aTon pekTUupuKaLum
TEXHOI0r NYeCKnx npoL,eccos °
6UHapHON cmecK
npoLeccos
MaTemaTunyeckoe un
MogennpoBaHue npowecca
CTPYKTYpHOEe MognenvpoBaHue
pekTugukaumm MatemaTmnyeckoe
8 MOLENNPOBaHNE XUMUKO- | MaCCOOBMEHHbIX N 2
onucaHune TapenbyaTon pekTupukaLmm
TEXHOJIOrN4eCcKunx npoLeccos °
H6uHapHon cmecn
npoL,eccos
WToro 3a cemecTp: 16
WToro: 16
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
Konunyectso
Copep>xaHue NpakTU4ecKoro 3aHATUA Yacos /
Ne HaumeHoBaHue TeMa npakTU4eckoro
(HepeHeHbﬂMﬂaKTMHECKMXEAMHmu: 4YacoB B
3aHATUA pa3aena 3aHATUA o
paCCManMBaeMHXHOﬂTEM,BOHpOCOB) 3JIEKTPOHHOM
¢dopme
5 cemecTp
O6Lme BONpPOCHI MpuHLAAb Knaccngpukaums MaTeMaTn4eckux
MoOeNNpPoBaHUA XUMUKO- P MOﬂeneﬂ.ﬂpMHuMHbIMaTeMaTMHECKOFO
1 MaTeMaTU4eCKoro o 2
TEXHONIOrN4YeCKnx MoOeNnpoBaHUA npoueccoB XMMnN4eckon
MooennpoBaHnA
npoueccos TeXHOOTrnn
O6wme BonNpocChI MpMHLMNbI Knaccuukauma MmateMmaTnyecknx
MOOeNIMPOBAHNA XMMUKO- P mogenen. NMpuHUUNL MaTeMaTUYECKOro
2 MaTeMaTU4eCKoro . 2
TexXHOJIornyeckKnx MoaennpoBaHUA npoueccoB XMMnN4eckon
MoaennpoBaHnA
npoueccos TexHosiornm
O6wwwme BonpochI y
o OCHOBHHETMHbIMOﬂeﬂem
MOo4ENNPOBaHNA XUMUKO- TMHbIMOﬂEﬂeM
3 rMapoanHaMNYecKnx CTPYKTYp NOTOKOB B 2

TEXHONOINYEeCKUX
npoueccos

rmnagpoanHaMmnkKun

aﬂﬂapaTaXXMMMHECKOMTGXHOHOFMM
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06uyme Bonpockl
MOAENMPOBAHUS XUMUNKO-

Tunbl Mopenen

OCHOBHbIe TWMbI MOAENEN

4 rMApPOANHAMUYECKMX CTPYKTYP MOTOKOB B 2
TEXHONIOMNYeCKnX rMapPoAUHAMUKM .
annapaTax XMMUYEeCKON TEXHONOr U
npoLLeccos
O6wwwne Bonpockl MopenvpoBaHue KMHETUKM FOMOrEeHHbIX
MogenuposaHue .
MOLENNPOBaHNS XUMUNKO- XUMUYECKNX peakuuin. MeToabl
5 KWHETUKN FOMOreHHbIX . 2
TEXHON0rn4ecKux o NOCTPOEHUSA KNHETUYECKMX MoLenen
XUMUNYECKNX peakLini -
npoLeccos FOMOreHHbIX XUMUYECKNX peakLuni
YncneHHble MeToabl ditnepa u PyHre-
O6wwwme BoNpoOCHI g
MopenupoBaHue KyTTa npu pelieHnm npsMon
MOZeNIMPOBaHNSA XUMUKO- o
6 TEXHONOMYECKIX KUHETUKN FOMOTreHHbIX KWHETMYeCKon 3adayn. BansaHue 2
NPOLECCOB XUMUNYECKMX peakLni TemnepaTypbl Ha BbIXOA MPOAYKTOB U
P CTeneHb NpeBpaLLeHuns
MeToAbl NOCTPOEHUSA KUHETUYECKINX
06uyme Bonpockl .
MopenvpoBaHue MofLienemn reTeporeHHbIX XMMUYyeckumx
MOEeNIMPOBAHNSA XUMUKO- o
7 KWHETUKUN reTeporeHHbIX | peakumin. KnuHetnyeckas Moaenb 2
TEXHONOMNYeCcKnX . . o
NPOLIECCoB XUMUYECKUX peakLni reTeporeHHoOn XMMMYeCcKomn peakLunm B
COOTBETCTBMM C 3aaHHbIM MEXaHU3MOM
O6wme BonNpocChI .
MopenupoBaHue [rHaMunKa n3mMeHeHnsa KOHLEeHTpauun
MOLENNPOBaHNSA XUMUNKO-
8 KWHETUKUN FeTEPOreHHbIX | pearupyLnx BewecTs peakLumm n 2
TEXHON0rN4eCcKux . .
XUMUNYECKNX peakLnm NPOMEXXYTOYHbIX COeANHEHWNN
npoLeccos
Wtoro 3a cemecTp: 16
6 cemecTp
MocTpoeHne MmaTeMaTUYeCcKnx Moaenen
MaTemaTunyeckoe u
XUMMNKO-TEXHOIOTNYECKNX 06 bEKTOB.
CTPYKTYypHOe MaTemaTnyeckune MoLenu
Cnocobbl peLleHns MaTeMaTUYeCKNX
9 MOOeNMPOBaHNE XUMUKO- | XUMUKO-TEXHONOrMYeCKNX . 2
mMogenen. MeTonon0rns NoCTpoeHns
TEXHONIOMNYeCKnX 00beKTOB N
MaTeMaTUYeCKUX MoLenen XMMNKo-
npoLLeccos
TEXHOJI0rM4eCcKmnx NpoLLeccoB
MaTemaTnyeckoe n dunsnyeckoe onmcaHne nNpupoabl
CTPYKTYpHOE MaTeMaTunyeckne mogenu | mogenvpyemoro obbekTa. CocTaBneHune
10 MOAENNPOBAHNE XUMNKO- | XUMUKO-TEXHOMOrMYECKUX | MaTEMATUYECKOro onmcaHns obbekTa. 2
TEXHON0rn4ecKux 00beKTOB MaTemMaTunyeckoe onncaHne XMMmnKo-
npoLeccos TEXHOM0rM4eckoro npowecca
MaTemaTnyeckoe n
CTPYKTypHOEe MopenupoBaHue
PYKTYP A P MopenvpoBaHue TennoobMeHHbIX
11 MOLENNPOBaHNE XUMUKO- | Ten1006MeHHbIX MPOLIECCOB. PacyeT Tennosoro 6anaHca 2
TEXHONOrN4eCKuX npoLeccos P '
npoLeccos
MaTemaTunyeckoe u
CTPYKTYypHOe MopenvpoBaHue
PyKTYP Aemp MogaenvpoBaHue TennoobMeHHbIX
12 MOZLENNPOBaHNE XUMUKO- | TeNI006MEHHbIX 2
npoueccos. PacyeT TennoBoro 6anaHca
TEXHONIOMNYeCKnX npoLeccos
npoLLeccos
MaTemaTnyeckoe n
CTPYKTYpHOE MogenupoBaHue MaTemaTnyeckune mogenu
13 MOLEeNnpoBaHne XMMNKO- | TennoobMeHHbIX TennoobMeHHNKOB. MPOBEPOYHbIN pacyeT 2
TEXHON0rn4ecKux npoLeccos TenaoobMeHHOro annapaTa
npoLeccos
MaTemaTnyeckoe n
CTPYKTYypHOEe MopenupoBaHue MaTemaTunyeckue MoLenu
14 MOAEIMPOBaHNE XUMNKO- | TenI00bMeHHbIX Tenno006MeHHUKOB. [IpoBEpPOYHbIN pacyeT 2
TEXHOJIOrNYeCKnX npoLLeccos TennoobMeHHOro annapaTa
npoLeccos
MaTemaTunyeckoe n .
KWHeTrKa XUMUYecKnx peakLum.
CTPYKTYpHOE
MopenupoBaHue KnHeTnyeckune ypaBHeHus. MeToasbl
15 MOAEeNMpPoBaHNE XUMUNKO- . . 2
KUHETUYECKNX peakummn YyNpOLEeHNs MaTeMaTUY4eCKON Moenun
TEXHONIOMNYeCKnX
KVHETUKM
npoLLeccos
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MaTemaTunyeckoe n .
KMHeTKa XMMNYECKNX peakLni.
CTPYKTYpHOE
MopenvpoBaHue KnHeTnyeckne ypaBHeHUs. MeToab
16 MOJeNIMPoBaHNE XUMUKO- . . 2
KWHETUYECKNX peakuuin YyNpOLLEHNS MaTeEMaTMYECKON MOAENN
TEXHOM0rN4eCcKux
KVHETUKM
npoLeccos
MaTemaTunyeckoe n
OCHOBHble MaTeMaTUYeCcKme Mmoaenn
CTPYKTYpHOE
MopenvpoBaHue XUMUNYECKNX PEaKTOPOB.
17 MOEeNMpoBaHne XMMNKO- 2
XUMUNYECKNX PeakTopoB XapaKTepucTuyeckume ypaBHeHus
TEXHON0rN4eCcKnx
peakTopoB
npoLeccos
MaTemaTnyeckoe n
CTOVKTVDHOE OCHOBHblE MaTEMATUYECKME MOAEN
PYKTYP MopenvpoBaHue XUMUNYECKMNX PEAKTOPOB.
18 MoZeNIMpoBaHNe XUMUKO- 2
XUMNYECKMNX PEAKTOPOB XapaKkTepucTuyeckme ypaBHeHus
TEXHOMOrN4eCKuX
peakTopoB
npoLeccos
MaTemaTunyeckoe u
CTPYKTYpHOE
MogenvpoBaHue 1 pacyeT peakLMOHHbIX
19 MOZLENNPOBaHNE XUMUKO- | PeakuMOHHbIE MpoLLecCsl . 2
NMPOLECCOB B XMMWNYECKON TEXHONOTUN
TEXHOOrN4eCKuX
npoLeccos
MaTemaTnyeckoe n
CTPYKTYpHOE
MopenvpoBaHue 1 pacyeT peakLMOHHbIX
20 MOOEeNNPOBaHNE XUMUKO- | PeaKLIMOHHbIE NPOLLeCcChl 9 2
NPOLLEeCCOB B XMMWNYECKOWN TEXHONOM NN
TEXHOM0rn4ecKux
npoLeccos
MaTemaTnyeckoe n BA0YHBIV NPUHLAM NOCTPOEHNSA MOAENEN
CTPYKTYpHOE MopenupoBaHue Macconepenayn. Obwas xapakTepucTuka
21 MOLENNPOBaHNE XUMUKO- | MacCOOBMEHHbIX MaTeMaTU4eCKOoro OnucaHnsa: ypasHeHue 2
TEXHOOrN4eCKuX npoLeccos 6anaHca Macchbl, ypaBHEHNE paBHOBECHS
npoLeccos YPaBHEHNE KUHETUKN.
MaTemaTunyeckoe u
MaTeMaTunyeckoe onmncaHne paBHOBECUS
CTPYKTYpHOE MopenvpoBaHue
B CUCTEME «KUIKOCTb-Nap» u
22 MOZLENNPOBaHNE XUMUKO- | MacCOOBMEHHbIX 2
«KNOKOCTb-XKMIAKOCTb. MogenmpoBaHue
TEXHOMOrNYeCKUX npoLeccos
npoLiecca macconepenayu
npoLeccos
MognenupoBaHue npouecca
MaTemaTnyeckoe n Aennp pou
pekTudukaumm. MatemaTnyeckoe
CTPYKTYpHOE MopgenuposaHue
onncaHne pekTugrKaLmm. 0OCHOBHblE
23 MO ennpoBaHne XMMNKO- | MaccoobMeHHbIX 2
LONyLLIeHNs Npu CoCTaBeHUN
TEXHON0rn4ecKunx npoLeccos .
MaTeMaTh4YeCcKon MoLenu rnpoLecca
npoLeccos
pekTuduKaymm
MaTemaTunyeckoe u Tennosow 6anaHc i-on Tapenku.
CTPYKTYpHOE MopenvpoBaHue MaTepuanbHbln 6anaHc i-on Tapenkn
24 MOAENNPOBaHNe XUMNKO- | MaccoobMeHHbIX MeToabl pacyeTa (ha30BblX PaBHOBECUN 2
TEXHOOrNY4eCKUX npoLeccos MHOIOKOMMOHEHTHBIX Yr1€BOA0POAHbIX
npoLeccos cmecen
Wtoro 3a cemecTp: 32
WUTtoro: 48
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bun Copep>XaHue CaMOCTOATEJIbHOMU
HaumeHoBaHue - paboThbl KonuyectBo
caMoCcToATeJSIbHOU
pa3pena paGOTbI (nepequb ONOaKTUYeCKNX eguHnML,: 4yacoB
paccMaTpMBaEMbIX MOATEM, BOMPOCOB)

5 cemecTp
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O6Lwue BONpPOCHI

KoHCneKTupoBaHmne 0CHOBHOW ©
LOMOJIHNTENBHOW IMTepaTypbl M0 TEMaM:
OCHOBbI MOAENNPOBAHNA XMMUKO-
TEXHOJI0rMYEeCKNX MPOLLECCOB.
MeToaon0rns NoCTPOeHNs

CamocToATENbHOE | MAaTEMATUYECKUX MOoLeNen XUMNKOo-
MOOEeNNPOBaHNA XMMUKO-
n3yvyeHne TEXHOJI0rMYeCKnx NpoL,Eeccos. 20
TEXHOJIOTNYECKNX
MaTepuana MaTeMaTn4yeckoe onucaHue
npoLeccos .
TMAPOANHAMUYECKON CTPYKTYPbI
NoTOKOB. Mogenb naeanbHoro
cMelleHuns. Mogenb ngeanbHoOro
BblITeCHeHnsA. Anddy3noHHble
rMAopoanHaMn4eckme mogenu
O6Lme Bonpochl
MoaroToBKa K I3y4yeHne TeopeTnyeckoro MaTepmana no
MOLeNnpoBaHNA XMMUKO-
NpakTU4YeCcKnM Teme NpoBefeHNs NPaKTUYEeCKOoro 12
TEXHOJIOrNYeCKnx
3aHATUAM 3aHATNS, 0hOpPMEHNE OTYEeTa
npoLLeccos
O6Lwue BONpPOChI
MOAENMPOBaHNSA XUMUKKO- | MoAroToBKa K
MoAroToBKa No BOMpOCaM K 3a4eTy 8
TEXHOJIOTNYECKNX 3a4eTy
npoLieccos
UToro 3a cemecTp: 40
6 cemecTp
KoHCneKTupoBaHmne 0CHOBHOW 1
LOMONHUTENbHON NUTepaTypbl MO TEMAM:
OCHOBHbIE 3aKOHOMEPHOCTH
TennoobmeHa. MaTemaTnyeckne mogenu
MaTemaTnyeckoe u TennoobMeHHbIX annapaTos.
CTPYKTYpHOE CamocToATensHoe | MomenupoBaHme npolecca abcopbumm.
MOLeNnpoBaHMe XMMUKO- | U3yyeHne MogaenunpoBaHue npolecca agcopbumm. 6
TEXHOJIOrNYeCKnX MaTepuana ViccnepoBaHme xnuMmmnyeckoro npotecca,
npoLeccos NpoTeKaLero B rOMOreHHOM peakTope
naeanbHOro cMelleHus. iccnenoBaHme
XUMUYECKOro npoLecca, NpoTeKaLwero
B peaKkTope naeasabHOro BbITECHEHNS B
CTaLOHAPHOM pexunme
MaTemaTnyeckoe u
CTPYKTYpHOE MoaroToBKa K /I3y4yeHne TeopeTn4eckoro MaTepmana no
MOOENNPOBaHME XMMUNKO- | NabopaTopHbLIM TeMe nposefeHna nabopaTopHom 8
TEXHOJIOTNYECKNX paboTam paboThbl, 0hopMSIEHNE OTHETA
npoLieccos
MaTemaTnyeckoe u
CTPYKTYypHOe MNMoproToBKa K N3y4yeHne TeopeTnyeckoro matepuana rno
MOLEeNNpPOBaHMNE XUMUKO- | MPaKTUYeCKMUM TeMe NpoBeAeHns NPakTUYeCcKoro 4
TEXHOJIOTNYECKNX 3aHATMAM 3aHATMA, 0hopMIIeHNE OTYHETa
npoLeccos
KoHCneKTupoBaHne 0CHOBHOW ©
[OMONMHUTENBHON NNTEPATYpPbl MO TEMAM:
CnctemaTusaumnsg METOL0B ONTUMU3ALIUN.
OnTmMMM3aLmnsa XMMNKO- CamocTosATENBHOE
CTaTucTnyeckne meToAbl ONTUMU3ALUN.
TEXHOJIOTNYEeCKNX n3yyeHue 10
YncneHHble MeToAbl peweHuns
npoLLeccos MaTepuana
ONTMMM3ALMOHHbIX 3afa4. MoAroToBKa K
3K3aMeHY Mo 3K3aMeHHaLNOHHbIM
BOMpoOCaM
WToro 3a cemecTp: 28
Utoro: 68
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5. MepeyeHb y4eOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no

AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bbubnuorpaduyeckoe onucaHue CamrTy
n/n P (3BC CamITY,
IPRbooks 1 T.4.)
OcHoBHasa nnTepaTypa
MaTeMaTnyeckoe MoAeNnpoBaHMNe XMMUKO-TEXHOIOMMYECKNX NPOLLECCOB 1
1 |2@nnaparos; HoBocnbupcKuin rocyapCTBEHHbIN TEXHUYECKUA YHUBEPCUTET, DNEKTPOHHbIN
2017.- Pexxum pgocTtyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||91236
MoaennpoBaHme XMMUKO-TEXHOJIOMMYECKMX NMPOLLECCOB
(3KCnepuMeHTanbHo-cTaTUCTUYeCcKe Mmoaenn); CaHkT-MNeTepbyprckuin 3N1EKTDOHHbII
2 | rocynapCTBEHHbIN YHUBEPCUTET MPOMbILLIEHHBIX TEXHOJIOMMIA U AX3alHa, P
. pecypc
2018.- Pexxum pocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102527
MoaoennpoBaHMe XMMUKO-TEXHOIOMMYECKMX NPOLLECCOB B NakeTe Mathcad y
. . DNEKTPOHHBbIN
3 | Prime; U3paTenbctBo KHUTY, 2022.- Pexxum goctyna: .
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||136167 Pecyp
MogennpoBaH/Me XMMUKO-TEXHOJIOMMYECKMX npoLeccos. B 2 vyacTax. Y.1.
CratucTuyeckme pacyeTbl n obpaboTka akcnepnMeHTa. Peanusaumsa .
y : _ o y DJIeKTPOHHbIN
4 | peweHunn B cpene Microsoft Excel; Ka3zaHCKMIN HaUMOHabHbIN g
nccnenoBaTeNbCKUN TeXHONOruYeCcKun yHsepcuteT, 2019.- Pexxum Pecyp
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100562
MogenupoBaH/Me XMMUKO-TEXHOJIOMMYECKMX NpoLeccoB. B 2 vyacTax. Y.2.
[MnaHvpoBaHMe ONTUMaJIbHOr O 3KCNEePUMEHTa, peasin3aumnsa peweHnii B .
. ) y y y SJIeKTPOHHbIN
5 | cpene Microsoft Excel; KazaHCKuin HaLMOHaNbHbIN UCCnefoBaTeNbCKUN

TexHonoruyeckuu yHueepcutet, 2019.- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||109559

pecypc

MozLennpoBaHne XMMNKO-TEXHOJIOrNYeCKUX NPOoLLeCccoB; [loHCKoW

DNEKTPOHHBIN

6 |rocynapCTBeHHbIN TexXHUYeCckun yHusepcuteT, 2019.- Pexxum poctyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||117721 Pecyp
Obwas xuMmnyeckasa TexHonorna. BeegeHvne B MoLesIMpoBaHMe XMMUKO- y

) ) DNEKTPOHHbIN

7 | TexHonormyecknx npoueccos; Jloroc, 2012.- Pexxum goctyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||9103 pecyp
Wkapynna, C.MN. MogennpoBaHne TEXHONOMMYECKUX U MPUPOLHBIX CUCTEM :

8 yyeb. nocobue / C. M. Wkapynna; Camap.roc.TeXH.yH-T, XMMnyeckme DNEKTPOHHbIN
TEeXHOJIOr M1 1 NpoMbILLIeHHas 3konorud.- Camapa, 2019.- 87 c..- Pexxum pecypc
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3707

JononHuTenbHas nuTepaTypa
ViccnepoBaHme paBHOBECKSA B CUCTEMAX ra3-XXMAKOCTb. TeopeTnyeckume
OCHOBbI 1 3KCNepuMeHTalbHble MeToauKN. MoLenmpoBaHue XMMUKO- y
. y y DNEeKTPOHHbIN

9 | TexHonormyeckmx npoLeccos; KasaHCKMN HaLMOHaIbHbIN g
nccnenoBaTeNbCKUN TEeXHONOrMYeCKUn yHsepcuteT, 2016.- Pexxum Pecyp
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||79296
ObLwas xuMmnyeckaa TexHosiorna. BeegeHve B MogenmpoBaHme XMMUKO- .

) ) DNEKTPOHHbIN

10 | TexHoNOrnyeckmx npoueccos; Jloroc, 2014. - Pexxum gocTtyna:

http://www.iprbookshop.ru/66419.html

pecypc
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MpuHUMNBbI MaTEMaTMYeCKOro MoaennmpoBaHma n aHanmsa XTC. PacyeTt
MaTepuanbHoro 6anaHca XTC 4eKOMMO3ULMNOHHBIM MOAYJIbHbIM METOAOM :
MeToA.yKa3aHus K nab. pabotam / Camap.roc.TexH.yH-T, XuMuyeckas
TEXHOJIOr A U NMpoMbILWIeHHasa akonorus; coct. C. . Wkapynna.- Camapa,
2014.- 23 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2117

DNEKTPOHHBbIN
pecypc

HocTtyn obyyatowmxcs kK 9P HTB Caml'TY (elib.samgtu.ru) ocyuiecTBnseTcs nocpencTBOM NEKTPOHHON
NH(OpMaLMOHHON 0bpa3oBaTeNbHON Ccpelbl yHMBepcuTeTa U cata HTB Caml' TY no nornHy n naposto.

6. NMepevyeHb MHPOPMALMOHHBLIX TEXHOJIOTMI, UCNOJIb3YEMbIX MPU OCYLLLECTBJIEHUM

nporpaMMHOro obecneuyeHus

oﬁpasoBaTeanoro npoueccCa no gucuuniuvHe (MOAyﬂIO), BKJ1lO4YaA nepe4vyeHb

Mpwn NpoBeAEHNN NEKLMOHHbIX 3aHATUI NCMONb3YEeTCS MynbTUMeLNAHOe 060pyaoBaHME.
OpraHunsoBaHo B3anmogencTeme oby4atollerocs n npenogaBaTens C UCMOJIb30BAaHNEM 31€KTPOHHON
NH-hopMaLMoHHON 0bpa3oBaTeNibHOM Cpedbl YHUBEPCUTETA.

Ne Cnoco6
HauMeHoBaHue MpoussoauTesnb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas Microsoft
1 . JInueH3noHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHblii)
«JlabopaTopum
3 | AHTuBuMpyc Kaspersky EndPoint Security Kacnepckoro» JInueH3noHHoe
(OTevyecTBEHHbIN)
MporpammHoe obecnevyeHne AO «AHTMNNarmaT»
4 < JInueH3noHHoe
«AHTUNArMaT.2KCNepT» (OTevyecTBEHHbIN)
3A0 «CogT/lanH
MaTeMaTnyeckoe nporpamMmmHoe obecrneyeHmne .
5 Tpeng» JINLEeH3MOoHHOE
Mathcad .
(3apybexHbii)
MporpammHoe obecrnevyeHne ans 3A0 «CotT/lanH
6 | NporpaMMmMpoBaHUS, YACTEHHbBIX PAaCYETOB 1 Tpeng» JInueHsnoHHoe
BM3yasm3aumum pesynbtaTtos Matlab (3apybexHblii)
MNoppaspeneHune
RPMS (Cnctema MoaenmpoBaHus NPOMBbILLEHHON
7 | HedTenepepabaThiBatoWero n HehTEXMMNYECKOr0 | aBTOMaTU3aLnn JInueHsnoHHoe
Npon3BOACTBA) Honeywell

(3apybexHblii)

7. NMepeveHb pecypcoB UHPOPMALMOHHO-TEJIEKOMMYHUKALLMOHHOW ceTh «MHTepHeT»,
npodeccuoHanbHbIX 6a3 JaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

No
n/n HammeHoBaHue KpaTkoe onucaHue Pexxum pocTtyna
1 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content rufru | PECYPCE! OTKPBITOTO
JocTyna
2 | KoHcynbTaHT naoc | http://www.consultant.ru Pecypcel OTKpbITOrO

[ocTyna
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3 HQMCKOBaHCMCTema http://WWW.SCOpUS.com Pecypchbl OTKpbITOro
SciVerse JocTyna

ExxemecsyHbI
3JIEKTPOHHBIN XYpHa
«MaTemaTunyeckoe
MOAENNPOBaHWE> !/ http://www.imamod.ru/journal/ Pecypcbl OTKpbLITOro
OdmunanbHbIn canT focTtyna
NHcTuTyTa
MaTeMaTU4eckKoro
mMogenuposaHus PAH.

Exxemecs4HbIN
3JIEKTPOHHbIN XYpPHa
«MaTeMaTnyeckoe
MOAENNPOBaHNE> !/ http://www.imamod.ru/journal/ Pecypch! oTKpbITOro
OdurumnanbHbIn canT JocTyna
NHCTUTYTa
MaTeMaTU4YeCKoro
mMoLenunposaHusa PAH.

8. OnucaHmMe MaTepuanbHO-TEXHNYECKON Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo aucuuniauHe (mogynio)

JleKuMOHHbIEe 3aHATUSA

AyounTopun oNns NeKUMOHHbIX 3aHATUI YKOMMNIEKTOBaHbI Mebenblo U TEXHUYECKMMU
cpencTBamu obyyeHUs, cayxawmnumm ons npeacraBneHms y4ebHon nHgopmaunmn 6onbLiom
ayomtopun (Habopbl AeMOHCTpaunoHHOro obopynoBaHusa, yyebHo-HarnsgHele nocobus,
TeMaTUyYeckmne nnncTpaumm).

TexHnyeckme cpepctBa obyyeHus, cnyxawme o8 npencraBieHns ydyebHon
nHpopMaumn 6onbwon ayauTopumn, Habop OEMOHCTPAUMOHHOro obopynoBaHMA: 3KpaH,
NPOEKTOP, MEPEHOCHON HOYTOYK.

Habop y4yebHo-HarnagHbIx nocobuin, obecneymBalowmnx TeMaTUYECKME UNKOCTPaLNN,
cooTBeTCcTBYOWMEe paboynm y4ebHbLIM nMporpamMam AUCLUMJAMH: KOMMAEKT M1aKaToB
«Xumna» 560x800 mm.

CneunanusnpoBaHHas Mebenb: 27 y4YeHUYeCKUX napT, CTON WU CTYyN ANS
npenofasatens, Tymba, gocka.

npaKTuquKue 3aHATUA

AyouTopum ONa NpakTUHEeCKUX 3aHATUN YKOMMAEKTOBaHbl CNneunanm3npoBaHHOWM
Mebenblo N TeEXHUYECKUMKN cpeacTBammn obyveHmns (MpoekTop, IKpPaH, KOMNbIOTEP/HOYTOYK).

Habop y4yebHo-HarnagHbix nocobuin, obecneymBaowmnx TeMaTUYECKME UNKOCTPaLLNN,
cooTBeTCcTBYyOWME paboynm y4ebHbIM NporpamMam AUCLUUMAMH: KOMMAEKT M1aKaToB
«Xumna» 560x800 mm.

CneunanmsnpoBaHHas Mebenb: 14 y4eHN4YeCKux CToN0B, 28 yHEHUYECKUX CTYNbEB,
CTON W CTYN ONdA npenogasaTens, 4oCKa.

JlabopaTopHble 3aHATUSA
Ona nabopaTopHbIX 3aHATUA Mcnoab3lytTca nabopatopusa Ne 3 «JlabopaTopus
NnpoLeccoB 1 annapaToB XUMUYECKON TEXHONOTNN».
JNlabopaTopusa ocHaweHa obopynoBaHMeM: ycTaHOBKaMu: "luppasamyeckoe
conpoTmBneHune cetun", "cnbitaHne ueHTpobexHoro Hacoca", "M3yyeHune TennoobMeHa B
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TennoobmeHHuKke "Tpyba B Tpybe", "3yyeHne npouecca pekTudurkauum buHapHom cmecn".
CneuwnannsnpoBaHHaa Mebenb: 9 cTonoB, 16 CTynbeB, CTON U CTyN NpenofaBaTens;
[O0CKa MarHMTHO-MeNnoBas, WKadg), NepeHoCHON HOoyTOYK, IKpaH.

CamocTosATeNibHasA pa60Ta

[MoMeweHne ONa CaMOCTOATENbHOMW paboTbl OCHAWEHO KOMMbITEPHbLIM
obopynoBaHMeM C nNogknyYeHneMm K cetn «MHTepHeT» U C AOCTYNOM K 3JIEKTPOHHO-
NHopMaLmoHHo obpa3oBaTenbHon cpene CamlTY.

CneunanuisnpoBaHHasa mebenb: 11 KOMNbIOTEPHbLIX CTON0B, 11 Kpecen, 4 cTona, 8
CTYJ/IbeB, CTO U CTYJ1 ONd npenogaBaTens.

MakeT NpukNagHbIX NPOrpaMMHbIX NPOLYKTOB:

- Microsoft Windows 8,1 Professional;

- Microsoft Office 2013;

- Kaspersky Endpoint Security ans 6usHeca - CtaHaapTHbIn Russion Edition;

- CnpaBo4yHasd lNpaBoBas Cuctema KoHCyIbTaHT M10C;

- MaTeMaTunyeckoe nporpammHoe obecneyeHne Mathcad,;

- NMporpammHoe obecnevyeHne 05 NPOrpPaMMUPOBAHUSA, YUCIEHHbBIX PAaCcYeTOB U
BM3yanm3aumm pesynbtaTtoB Matlab;

- MakeT nporpammHoro obecneyeHns UniSim Design.

9. MeToaunyeckue matepuansbl

MeToanyeckme pekoMeHaaumm npu pabote Ha nekUnm

[0 NneKkummn CTyAeHT LOJKEH NPOCMOTPETh y4ebHO-METOANYECKYIO U HAaYyYHYI0 NUTepaTypy No TemMe
nekunmn ¢ Tem, 4ytobbl MeTb NpeacTaBaeHne o npobnemax, koTopsle byayT pa3bupaTbCs B N1ekKLUN.

Mepel HavanoMm nekuum obyvawowmmcs coobllaeTcd TeMa NeKUumn, NaaH, BOMNPOCh), Noasexatline
pacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpPaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobwaembii
npenogasaTteneM, 0oJKEH He NPOCTO NPOoCyLnBaTbCA. OH NOJKEH ObITb aKTUBHO BOCMNPUHAT, T.€. yCJblllaH,
OCMbICJIEH, MOHAT, 3apUKCMpOBaH Ha Bymare v 3akpenieH B namsaTu. MNprucTynas K cayLlaHuio HOBOro y4yebHoro
MaTepKnasa, Nose3HO MbICNIEHHO YCTaHOBUTb €ro CBA3b C paHee U3y4YeHHbIM. Cﬂe,ﬂ,ﬂ 33 TEXHUKOW YTEeHUS
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, NOBbILLEHWE TOHA, U3MEHeHMe pUTMa, naysa 1 T.n.), Heobxoammo Bcaeq 3a
npenofaBaTesieM yMeTb BblAe/IATb OCHOBHbIE KaTeropun, 3aKOoHbl 1 onpefnensTb UX cogepxxaHue, npobnemsi,
npefnosiaraTb UX BO3MOXHblE pelleHuns, AoKa3aTeNbCTBa U BbiBOAbI. OCyLLecTBAAS Taky paboTy, MOXHO
3Ha4YuTenbHo obnerynThb cebe NoHMMaHue y4ebHOro mMaTepuana, ero KOHCMNEeKTMPOBaHWe N AajbHelllee
n3yyeHue.

KoHcrnekTupoBaHue nekuuu nossonseT obpaboTaTh, CMCTEMATU3MPOBATH UM Jyylle COXPaHUTb
NOSYYEeHHYI0 MHMOPMaLno ¢ TeM, 4Tobbl B ByayLieM MOXHO 6bi10 BOCCTaHOBUTb B MaMATU OCHOBHbIE,
cofepxxaTesibHble MOMeHTbI. TunnyHas ownbka, copepliaemMas obyHatowmmcsa, [OCIOBHOE KOHCNEKTUPOBaHMe
peyn npenofasatens. Kak npasunno, Npu 3anmcy «CJ0BO B C/I0BO» HE OCTaeTCA BPeMeHU Ha 06aymbiBaHue,
aHanm3 n cnHTe3 nHdopmaumm. OT6Mpas HyKHYK MHMOPMaLUIO, F1aBHbIe MbICAN, MPobieMbl, pelweHnsa u
BbIBOAbI, HEOHXOAUMO COKpaLLaTh TEKCT, CTPOUTL €ro TakmM 06pa3om, 4Tobbl MOTOM MOXXHO ObISIO NErKo B HEM
pa3obpaTtbca. XenaTenbHO 0CTaBUTb B paboynx KOHCMEeKTax nons, Ha KOTOPbIX MOXHO OyaeT fenaTb NOMEeTKU
N3 PEeKOMEHAOBAHHOMW nNWTepaTypbl, LOMNOMHAKLWME MaTepuan MNPOCAYLAHHON NleKuumn, a Takxe
nofyepkmBaroLine 0cobyro BaXKHOCTb TeX UM UHbIX TEOPETUYECKMNX MO0XKeHUN. C OKOHYaHUEM NeKLuum
paboTa Hah KOHCMEKTOM He MOXXEeT CHMTaTbCH 3aBepLleHHON. Hy>XHO elle BOCCTaHOBUTbL OTAE/bHbIE MECTa,
MPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTauum U T.M. C TeM, 4TOObl KOHCNEKT MOr 6biThb
MCMONb30BaH B MpoLecce NOArOTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuumn -
He3aMeHVMbI y4eOHbIN [OKYMEHT, He0BXOAUMBIN 419 CaMOCTOATESIbHON paboThl.
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MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUA N0 AUCLUNANHE NPOBOAATCA B LLeNiaX BblpaboTKM MpakTUYeCKUX YMEHUN U
nprnobpeTeHnsa HaBbIKOB B peLleHnn NPoghecCcMoHas bHbIX 3a4ay.
PekomeHAayeTCs cnepytowas cxemMma NnoAroTOBKM K MPAaKTUYECKOMY 3aHSATUIO:
1. 03HakoMJeHMe C MJaHOM MNPaKTUYECKOro 3aHATUSA, KOTOPbIA OTpa)kaeT CoAepXKaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCNEeKTa Nekuuu;
3. YTeHue PeKoMeHO0BaHHON NUTepaTypsl;
4. NOAroTOBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3aaHWi, 3a4a4y u ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakTUYeCKUX 3aHATUA n (namn) nekuuin. B npouecce NoOAroOTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3yYeHWEe PeKOMEH0BaHHOM
NTEpaTypbl.

PaboTa CTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
adKTUBHOE y4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VIIZ, CrnocobHOCTb Ha OCHOBE nony4YeHHbIX 3HaHUN
HaxoOnTb Haubonee 3hHEKTMBHbIE peLeHns NoCTaBAeHHbIX nNpobnem, ymeTb HaXxo4WUTb MOJIE3HbIN
[IOMOJSIHNTENbHBIA MaTepunan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTb BHMMaHWE Ha
OCHOBHbI€ MOHATWA, aNrOpPUTMbl, ONpenensaTb NPaKTUYECKY 3HA4YMMOCTb pacCMaTPUBaEMbIX BOMPOCOB. Ha
NPaKTUYeCKNX 3aHATMAX 0byYatoLmMecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbiM MapameTpaM uau
BblpaboTaTb onpepesieHHble peweHns no o6bo3HavyeHHoN npobneme. 3afaHna MoryT ObiTb rpynnoBbie U
NHOMBUAOYaANbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUi, Lenen 3aHaTus, obLuen noaroToBKy
obyyatowmxcs npenofaBaTesib MOXET NoAcCKa3aTb 0byyYaloWmMMCs anropuTm peleHns nan nepsoe AencTeue,
UNn ykasaTb obliee HanpaBJsieHWe paccyXAaeHui. MonyyeHHble pe3ynbTaTbl 06CYy)KAalTCa C NO3ULUIA UX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHON CUTYaL MK,

MeTonounyeckue pekoMeHgauunn rnpun pa60Te Ha na6opaTopHOM 3aHATNN

MpoBeneHune nabopatopHon paboTbl LennTCA Ha ABEe YCNOBHble 4acTW: TEOpeTUYeCKyl u
NPaKTUYECKYIO.

HeobxoanMbIMU CTPYKTYPHbLIMW 3JIEMEHTAMUN 3aHATUA SBASAIOTCSA NpoBeaeHme nabopaTopHon paboThl,
NpOBEpPKa YCBOEHHOr0 MaTepuana, BKYaroLWwas 06cyKAeHne TeoOpeTUYECKMX OCHOB BbIMOHAEMOW PaboThl.

Mepen nabopaTopHon paboTon, Kak NpPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI NHCTPYKTaXK Mo
CNonb30BaHMIO Heobxoaumoro obopyaoBaHus. MpenofaBaTelb KOPPEKTMPYET OeATeNbHOCTb 0byyatoLerocs
B npouecce BbiNosHeHUa paboTbl (Nnpyu HeobxoammocTun). MNocne 3aBeplieHns nabopaTopHON paboThbl
NoABOAATCS UTOrK, 06CY)KOaTCA pe3ynbTaThl LEATENbHOCTL.

Bo3MoXHbI criepytoume gopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnosas u
nHAMBMAyanbHasa. Mpn GpoHTaNbHON DOpMe BLIMOJHAETCS OfHa M Ta e paboTa (NpyM 3TOM BO3MOXXHbI
pa3finyHble BapuaHThbl 3agaHuin). Mpu rpynnoson opme paboTa BLIMOAHAETCS rpynnon (KomaHgon). Mpu
NHAMBMAYaNnbHOW hopMe 0By4atoLLMMNCA BbIMONHATCSA UHAMBUAYaNbHbIE paboThl.

Mo kaxpon nabopaTopHon paboTe MMEKTCA MeTOAWYECKME YKa3aHWS MO WX BbIMOJHEHNUIO,
BKJlOYaloLMe HeobxoamMbll TeopeTUYeCcKUiA 1 MpaKTUHeCKUA MaTepuan, copepXxawue 3NeMeHTbl U
nocfieloBaTeNbHYO UHCTPYKLMIO NO NpoBeaeHunto BeibpaHHOM paboThl, MHANBMAYaAbHbIE BapUaHTbl 3adaHni,
TpeboBaHma 1 hopMy OTHETHOCTM MO LaHHOW paboTe.

MeTooun4yeckme peKkoMeHgaLumm rno BbINOJIHEHWNIO CaMOCTOATESIbHOW pa6OTbI

OpraHu3zauns camocToATenbHOW paboThl 06yYaloWwmXCca OPUEHTUPYETCSH Ha aKTUBHbIE METOLbI
oBnafeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMNOCOOBHOCTeN, Mnepexoh OT MNOTOYHOro K
NHOVBUAYAAN3NPOBAHHOMY 06y4YeHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuMKamu, yyebHbIMK NocobusMu, Hay4yHoM, CNPaBOYHOW NNTEepaTypon,
MaTepranaMmmn Nnepuoanyecknux n3gaHun n HTepHeta asnseTca Hanbonee ahheKTUBHLIM METOAOM MOJTyHeHN S
LOMONHUTESIbHbIX 3HaHWIN, NMO3BONSET 3HAYUTENBHO aKTMBU3UPOBATb NMPOLECC OBAALEHUA UHDOPMaLNEN,

18



cnocobeTByeT 6onee rayboOKOMy YCBOEHMIO U3yYaeMoro Mmatepuana. Bce HOBble MOHATUSA MO U3y4aeMon Teme
HeobX04MMO Bbly4MUTb HaM3yCTb M BHECTWU B F10CCapui, KOTOpbIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3y4eHns Kypca.
CamocTosATenbHas paboTta peanmsyeTcs:

® HEenocpeACTBEHHO B MPOLIECCe ayAUTOPHbIX 3aHATUN;

® Ha NeKuusx, NPaKTUYeCKUX 3aHATUSAX;

® B KOHTaKTe C nNpenofaBaTefieM BHE paMOK pacnucaHums;

® Ha KOHCyJibTaumax no y4yebHbIM BOoMpocaM, B X04e TBOPYECKUX KOHTAKTOB, NpU NUKBMLAALAN

3a[0/DKEHHOCTEN, NPV BbINOJIHEHUN UHAUBUAYAbHBIX 3a4aHUA U T.4.;

e B bubnmoTeke, foma, Ha Kadenpe npu BbiNOJHEHUN 0ByYaloWMMCa y4ebHbIX N NPaKTUYeCKUX
3ajau.

9 eKTUBHbLIM CPeACTBOM OCYyLLEeCTBAEHMA 0bydYaloLlmMcs camocTosaTenbHON paboThl ABAgeTCS
3NeKTPOHHaa MHdopMaLunoHHo-obpas3oBaTenbHasa cpefla yHUBepcuTeTa, KoTopas obecneymsaeT JOCTYN K
y4yebHbIM nnaHam, paboymm nporpamMmam AUCUUNAUH (MOLyNen), NPakTUK, K U3LaHUAM 31EKTPOHHbIX
6rbMOTEeYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MoAaynio)

DoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHnn Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

51.0.03.08 «<MogenmpoBaHne XMMUKO-
TEXHOJIOrNYeCKMX NpoLLeccoB»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.03.08 «<MopenupoBaHue XMMUKO-TEXHOJIOTMYECKUX NPOL,eCcCoB»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT
Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

OyHas

2024

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)

216/6

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

HauMeHoBaHue
KaTeropumu
(rpynnbi)
KOMNEeTEeHLUH

Koa un
HauMeHOBaHue
KOMMeTeHLUun

Kon n HaumeHoBaHue
MHOMKATOpPa AOCTUIXKEHUA
KOMMeTeHLuUmn

Pe3ynbTaTbl 06y4yeHus
(3HaTb, yMeTb, BNageTh,
COOTHECEeHHbIe C
MHOMKaTOpaMu
AOCTUIXKEHUSA KOMMNETEeHLUU)

ObuwenpodeccrmoHanbHble KOMAETEHLUN

NH>XeHepHas u
TexXHosornyeckas
noaroToBKa

OMNK-4 CnocobeH
obecneynBaTb
npoBefeHne
TEXHOJ/I0rMYECKOro
npouecca,
NCNoNb30BaTb
TexXHnYyeckmne
cpencTea 4nis
KOHTPONS
napamMeTpoB
TEXHOI0rMYECKOro
npoLiecca, CBOMNCTB
CbIpbs Y FOTOBOM
npoayKumm,
OCYLLLeCTBAATh
N3MeHeHmne
napameTpoB
TEXHOI0rnYeckoro
npouecca npu
N3MEHEHNN
CBOWCTB ChIpb#

OMNK-4.2 Obecne4ynBaeT
nposeneHne
TEeXHOM0rMyeckoro npouecca
B COOTBETCTBUU C

TEXHOJIOr NYeCKUM
persiaMmeHToM
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BnageTb HaBblkaMu paboTbl
Ha COBPEMEHHbIX
KOMMbloTepax,
NPaKTM4eCcKoro
NCNONb30BaHNSA COBPEMEHHbIX
NPOrpaMMHbIX CPeACTB ANA
CO3[aHNA MoLesien XUMNKO-
TEXHONOrMYeCKnX NPoLLeccos;
HaBblKaMW OCYLLLECTBNIEHNA
N3MEHeHN NapamMeTpoB
TEeXHOJIOrMYecKoro npowecca
npy OTKJIOHEHUAX OT
YCTaHOBJIEHHbLIX HOPM

3HaTb MaTeMaTun4eckue,
aHaNNTUYECKME 1 YUCSIEHHbIE
MEeTO/bl peLleHns
MOCTaBNIEHHbIX 3a4aY,
COBPEMEHHbIe
MHOPMALIMOHHbIE
TEXHOJIOr N OCHOBbI A5l
MOCTPOEHUS MOAENN
TEXHOJIOrMYecKoro rnpowecca
B COOTBETCTBUM C
TEXHOJIOrNYeCKUM
persamMeHToMm

YMeTb NPOBOAUTL
NpaKTU4YeCcKne pacyeTbl Npu
NCcCnefoBaHNM peasbHbIX
MPOLLEeCCOB 1 anmnapaToB
XVMUYECKON TEXHONOTUN C
obecneyeHrnem NpoBeeHUS
TEXHOJI0rMYeCKoro npotecca
B COOTBETCTBUU C
TEXHOM0rNYECKUM
pernamMmeHToMm




Hay4Hble
nccnenoBaHUs un
pa3paboTkm

OrnK-5 CnocobeH
OCYLLLECTBAATh
3KCNepUMeHTasbH
ble uccnenoBaHuns
N UCMbITAHKSA MO
3a[laHHOM
MeTouKe,
NPOBOANTb
HabnogeHns
n3MepeHuns ¢
y4yeToM
TpeboBaHMN
TEXHUKN
6e3onacHocTy,
obpabaTbiBaTh U
NHTEPNpeTUpoBaThb
3KCMNepuUMeHTasbH
ble JaHHble

OMK-5.1 Mposoant

NCCNeNoBaHNs U NCMbITAHUSA
CbIpbsi, FOTOBOW NPOAYKLMM
Mo 3aJaHHbIM METOAVKAM

BnapeTb HaBblkamMu
NPOBeOEHNS NCMbITAHUN
CbIpbS U BbIMyCKaeMow
npoayKLUmnm

3HaTb TUNOBbLIE METOAMNKM
NCCNenoBaHNA N UCMbITAHUS
Cblpbsi, FOTOBOW NPOAYKLMK

YMeTb NpoBOAUTL
NCCnegoBaHNA N NCMbITAaHUS
Cbipb$l, PeareHToB 1 roTOBOWA
NPOAYKLMM MO 3adaHHbIM
MEeTOONKaM

ONK-5.3 CnocobeH
obpabaTbiBaTh 1

NHTEPNPETNPOBaTb AaHHbIE

9KCMEPUMEHTOB MpU
OCyLLEeCTBIEHNN
npogeccrnoHansHom
neAaTenbHOCTH

BnagmeTtb cnocobamum
06paboTKM N NHTepNpeTaunn
JaHHbIX 3KCMEePUMEHTaJIbHbIX
nccnenoBaHum npu
pa3paboTke mogenen
XMMUKOTEXHOMOr NYECKNX
npoLeccoB

3HaTb NPUHLUMMBLI 1 METOAbI
NOCTPOEHNS MaTEMATUYECKMNX
Mo enelt 0CHOBHbIX
npoLEeccoB XMMNUYECKOM
TEXHOJ1I0rnK; Cnocobsl
06paboTKn 1 MHTepnpeTaumm
3KCMNEePUMEHTaNbHbIX AaHHbIX

YMeTb UCNosib30BaTb
MaTeMaTUYeCcKme MeTObI
pa3paboTKM 1 NCccnenoBaHNS
3 hEeKTUBHbBIX MPOLLECCOB "
annapaToB XMMUYECKON
TEXHOJIOr NN C YYETOM
TpeboBaHNIN TEXHNKN
6e3onacHoCTyn

MaTpuua COOTBETCTBUA OL,EHOYHbIX CPeACTB 3anJlaHUPOBaHHbIM pe3yJsibTaTaM

obyyeHus

Kop mHaukaTopa
BOCTUXXEHUSA
KOMMeTeHUUu

Pe3ynbTaTbl 00yueHus

OueHo4YHbIe
cpepncTBa

Tekywiuu
ytu Mpomex

KOHTpON
b yToYHas
aTrecTau,

ycnesae

us
MOCTH
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O6wue BOMNPOCHI MOAEJIMPOBaHUA XUMUKO-TEXHOJIOrHYEeCKUX npoueccos

OlMK-4.2
ObecneynBaeT
nposegeHue 3HaTb MaTeMaTNYECKNE, aHANINTNYECKIME 1
TeXHOMOrMYeckor YUCNIEHHbIE METOAbI PELLIEHNS NOCTaBAEHHbIX .
EXHOJIOrN4ecKoro YCTHbIN onpoc Oa HeTt
npowecca B 3a/lay, COBpeMeHHble MH(OPMaLIMOHHbIe
COOTBETCTBUN C TEXHOJIOr MW OCHOBbI AJ151 MOCTPOEHUSI MOLENN
TeXHOMNOrMYECKIM TEXHOJIOrM4eCKoro npoLecca B COOTBETCTBUM C
pernaMeHToM TEXHOIOMMYECKNM pPerfiaMeHToM
Bonpochkl K 3a4eTy HeTt Ha
YMeTb NpoBOAUTL MPaKTUYECKME PacyeTbl npu
NCCNeA0BaHNN peasibHbIX MPOLLECCOB 1 OTyeT Mo
anmnapaToB XMMWUYECKOW TEXHONIOMUN C NPaKTMNECKUM na Het
obecneyeHnem NpoBeeHUs TEXHONOMMYECKOr0 3AHSITUSM
npoLecca B COOTBETCTBUMN C TEXHONIOM MYECKUM
pernamMmeHToM
BnapeTtb HaBblkaMy paboTbl Ha COBPEMEHHbIX
KOMMblOTEPaX, MPaKTNYECKOr0 NCMO0JIb30BaHMS
COBPEMEHHbIX MPOrpaMMHbIX CPeACTB AJis OTyeT No
CO34aHNsa MoJeNen XMMUKO-TEXHONIOM NYeCKMX (DaKTAYECKIM la Het
MPOLLECCOB; HaBbIKaMU OCYLLLECTBIEHNS 3§HFITVIFIM
M3MEHEHWIN MapaMeTPOB TEXHOJIOTNYECKOro
npoLecca npw oTKJIOHEHNUSX 0T
YCTaHOBJIEHHbIX HOPM
OMK-5.1 MNMposoguT
UccneaoBaHns n
mgﬁbﬁiimz ChiDbS YMeTb NpoBOAUTL NCCIE0BAHNS 1 OT4eT no
FOTOBOM DO pK v'|v| NCMbITaHNS Cbipbsl, PeareHToB 1 FrOTOBON NPaKTU4YeCKNUM Ja HeTt
poAyKU NPOAYKLMM MO 3afaHHbIM METOAUKAM 3aHATUAM
Mo 3aflaHHbIM
MeTOoAMKaM
.| OT4eT no
BnapgeTtb HaBblKaMy NMPOBEAEHUS NCMbITAHWIA MPaKTMNECKUM na Het
CbIpbs 1 BbIMYCKaeMoW NpoayKLuK
P y poayku 3aHATUAM
3HaTb TUMNOBbLIE METOAMKMN UCCEL0BAHMS U Bonpoce! k 3a4eTy Het Aa
NCMbITaHNA Cbipbs, TOTOBOW NPOAYKLUN YCTHBIR OnpoC Ia HeT
OlK-5.3 CnocobeH
obpabaTbiBaTb 1
VHTEPMNPETNpOBaThL 3HaTb NPUHLNMbLI U METOAbLI NOCTPOEHNS
AdHHbIE MaTeMaTUYecKnx Moaeneil OCHOBHbIX YCTHBIN 0Mpoc Na HeT
SKCNEPUMEHTOB npu MPOLLECCOB XMMNYECKO TEXHONOMMM; CMOcoBbl
OCylecTBieHUM 06paboTKM 1 MHTepnpeTaLmm
Mpo(eccnoHanbHoM 3KCMepyMeHTaNbHbIX JaHHbIX
LeaTenbHOCTH
Bonpochkl K 3a4eTy HeTt Ha
YMeTb 1CMoJib30BaTh MaTeMaThyeckme
MeToAbl pa3paboTKy U NcCenoBaHNs OT4eT no
3(pPeKTUBHBLIX NPOLLECCOB U annapaToBs NpakTU4YecKnm Ha Het
XUMUYECKOIN TEXHOIOM UK C YHETOM 3aHATUAM
TpeboBaHU TeXHNKN 6e30MacHOCTH
Bnapgetb cnocobamu 0bpaboTkuy 1 OTYeT No
VHTEPNpeTaLnA AaHHbIX SKCNEPUMEHTANbHBIX | - o na Het
nccnenosaHwin Npu paspaboTke mogenen 3§HQTM;‘M
XUMUKOTEXHONOIMYECKMX NMPOLLeCCoB
MaTeMaTu4yeckoe U CTPYKTYpHOEe MOAEeNIMPOBaHUe XMMUKO-TEXHOJIOTMYECKUX NMPOLLEeCccCoB
OlMK-4.2
ObecneynBaeT YMeTb NpoBOAUTL MPaKTUYECKME pacyeTbl npu
npoBefeHue NCCNeA0BaHNN PeasibHbIX MPOLLECCOB 1 OTyeT no
TEXHOJI0rN4YeCKoro annapaToB XMMUYECKOIN TEXHOSIOM MM C NPAKTUYECKUM Ia Het
npoLecca B obecneyeHneM NpoBefeHNst TEXHOJIOMMYECKOro 3aHSTIAM
COOTBETCTBUM C npoLecca B COOTBETCTBUM C TEXHONIOM MYECKUM
TEXHOI0MNYECKIM pernameHTom
periamMmeHToM
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BnapeTtb HaBblKaMu pa60TbI Ha COBPEMEHHbIX
KOMMblOTEPaX, NPakKTN4eCKoro Ncnosib3oBaHKA
COBPEMEHHbLIX MPOrpaMMHbIX CpencTB ona

. OT4eT no
C03[aHNSA MOLENeN XMMUKO-TEXHONOMNYECKNX
NnpakTn4yeckum Oa HeTt
MpOLECCOB; HaBblKaMM OCYLLECTBJIEHNS 3AHSTASM
N3MEHEHMIN NapaMeTPOB TEXHOIOMMYECKOro
npoLecca npu 0TKJIOHEHUAX OT
YCTaHOBJIEHHbIX HOPM
3HaTb MaTeEMATUYECKME, aHA/IMTUYECKNE 1 .
YUCSIEHHbIE METOLbI PeLUEeHNA NOCTaBIEHHbIX YCTHbIN onpoc la Het
3ajay, COBpeMEeHHble MH(POPMaLIMOHHbIE
TEXHO0r M OCHOBbI 415 MOCTPOEHNS MOLENN
TEeXHOJI0Orn4eCcKoro npotuecca B COOTBETCTBUU C Bonpockl K 3Kk3aMeHy HeT Ha
TEXHONOrM4EeCKMM pernaMmeHToM
OMNK-5.1 MposoaunT
nccnenoBaHus n
NCMbITaHNSA CblpbS,
FOTOBOIN NpOAYKLUMN | 3HATB TUNOBbIE METOAVKIA NCCNIEN0BAHWS 1 Bonpoch! K 3K3ameHy Het Aa
M0 3a4aHHbIM NCMbITaHWA CblPpbs, TOTOBOW NPOAYKLMN
MeToaMKaMm
YCTHbIN onpoc Oa Het
YMeTb NpoBOANTL NCCNEeN0BAHNUSA U OT4eT no
NCMbITaHNA CblPpbS, peareHToB U rOTOBOW NpakTU4eCKnUM Ha HeTt
NPOAYKLMMN N0 3afaHHbIM METOANKAM 3aHATUSM
. OT4eT no
BnapeTtb HaBbiKaMy MPOBEAEHNS UCTbITAHUIA
CbIpbs 1 BbIMyCKaeMon NpoayKLuun MPaKTU4ECKNM fla Het
3aHATUSM
OMNK-5.3 CnocobeH
obpabaTbiBaTh 1
NHTEpnpeTnpoBaTh Bnapetb cnocobamn 0bpaboTkuy 1 OTYeT Mo
HHbI NHTepnpeTaunmn AaHHbIX 3KCMeprMeHTabHbIX
Aa N prp L", A P . NPakTUYeCKnUM Oa HeT
3KCMEepPUMEHTOB Npw nccnenoBaHui Npu paspaboTke mogenen 3AHSTUAM
OCYLLECTBAEHNN XUMUKOTEXHOJIOTMYECKNX NMPOLLECCOB
npodeccroHaabHON
LeATeNbHOCTH
YMeTb 1CM0Nb30BaTh MaTeMaTUYeCcKmne
MeToAbl pa3paboTky 1 nccnenoBaHUs OT4eT No
3 heKTUBHbIX NPOLECCOB 1 annapaTos npakTU4YeCcKnm Ha HeTt
XUMUYECKON TEXHONOTUN C YHETOM 3aHATUAM
TpeboBaHU TexHUKN 6e30NacHOCTK
3HaTb NPUHLUMWMbI U METOAbI MOCTPOEHNS .
MaTeMaTUYeCKUX MoLeneit 0CHOBHbIX YcTHeIn onpoc fAa Het
NPOLECCOB XUMUYECKOM TEXHOIOTUN; CMOCO6bI
00paboTky 1 MHTEpMpeTaLum Bornpochkl K 3K3ameHy HeTt Ha
3KCMepUMEHTaIbHbIX JaHHbIX
OnNTUMM3aLUA XMMUKO-TEXHOJIOTMYECKUX NPoL,eccoB
OMnK-4.2
ObecneynBaeT
npoeeneHne 3HaTb MaTeMaTUYeCKNE, aHaIMTUYeckKmne n
TexXHOSIOrM4eckoro YNCNneHHble METOAbI pelleHna NOCTaB/IEHHbIX
Bonpochkl K 3K3aMeHy HeTt Ha
npoLecca B 3ajay, COBpeMEHHble MH(POPMaLIMOHHbIE
COOTBETCTBUN C TEXHOJIOrM OCHOBLI /19 MOCTPOEHUA Moaenn
TexXHOMOrMYecKuM TEXHOMOrM4ecKoro npoLecca B COOTBETCTBUN C
pernameHToM TEXHONIOrNYEeCKM periaMeHToM
YCTHbIN onpoc Ha HeTt
BnapeTtb HaBbikaMy paboTbl Ha COBPEMEHHbIX
KOMMbloTepax, NMPaKTUYeCKOro NCrnosib30BaHmns
COBPEMEHHbIX MPOrpaMMHbIX CPEACTB ANS OTYeT Mo
C030aHNSA MOLENen XMMUKO-TEXHONOMNYECKNX
NpakTU4yecknum Oa HeTt
MpPOLECCOB; HaBblKaMm OCYLLLECTBJIEHNS
3aHATUAM

N3MEeHeHUn napaMeTpoB TEXHOIOrN4eCKOro
npotecca npu OTKJIOHEHNAX OT
YCTAHOBJIEHHbLIX HOPM
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YmMmeTb npoBOANTb NPaKTUYECKNE paCHeTbI Npn
nccnenoBaHUMM peasibHbIX MPoLeccoB U

o OTyveT no
annapaToB XWMUYECKOI TEXHOMOM UM C
npakTU4ecknm Oa HeT
obecrneyeHnem nNpoBefeHUs TEXHOMOrMYeCcKoro SabsTISM
npoLiecca B COOTBETCTBUN C TEXHOOMMYECKIM
pernamMeHToMm
OMK-5.1 MNposoguT
UCCNeoBaHUs 1
ME;bleTﬂanIZ CDbs YMeTb NpoBOANTb NCCef0BaHNS 1 OTYeT no
FOTOBOM MDO pK Ly | MCnbiTaHUA Cbipbs, peareHToB u roToBON npaKTU4YeCcKUM Ja HeT
poayKL NPOAYKLMM MO 3afaHHbIM MeTOANKAM 3aHATUAM
N0 3aAaHHbIM
MeToAMKaM
. OTyveT no
BnageTb HaBblkaMil MPOBeJeHUSA NCTbITaHuil
CbIPbS W BbIMYCKAEMON NPoLyKLMM MPaKTUHECKNM fla Het
P y poay 3aHATUAM
3HaTb TUMNOBbLIE METOAMKMN UCCEL0BAHMS U YCTHBI onpoc Aa Het
NCMbITaHWSA CbiPbA, FOTOBOW NPOAYKLIMY BOMpOCh! K 3K3aMeHy HeT a
OMK-5.3 CnocobeH
obpabaTbiBaTb 1
VHTEPNPETNPOBaTHL 3HaTh NPUHLMMBI U METOAbI MOCTPOEHUS
AdHHbIE MaTeMaTUYeCcKnX Moaeneil OCHOBHbIX BOMpOCHI K 9K3aMeHy Het Na
SKCMNEPUMEHTOB MPU | npg|1eccoB XMMUYECKON TEXHONOTMI; COCOBbI
ocyliecTaieHum 06paboTKM 1 MHTepnpeTaLmm
nNpo®ecc1oHanbHoM 3KCNEPUMEHTANbHBIX JaHHbIX
LesTesbHOCTU
YCTHbIN onpoc Ha Het
YMeTb 1CM0/b30BaTh MaTeMaTuyeckune
MeToabl pa3paboTku 1 nccnenoBaHms OTYeT Nno
3(hheKTUBHbIX NPOLECCOB 1 anmnapaTos NMpakTN4yeckum Ha HeTt
XVMUYECKOR TEXHOMOT UM C YHeTOM 3aHATUAM
TpeboBaHU TeXHNKN 6e30NacHOCTK
Bnapetb cnocobamu 0bpaboTkuy 1 OTYeT No
NHTEeprpeTaLUnu AaHHbLIX SKCMEPUMEHTabHbIX
o . NnpakTU4ecKnm Ha Het
nccnefoBaHui Mpu paspaboTke Mogenei
3aHATUAM

XUMUKOTEXHOIOIrM4YeCKNX npoLeccos
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TunoBble KOHTPOJbHbIE 3a4aHMUA UM UHbIe MaTepuanbl, Heobxoaumblie ans
OLEeHKM 3HaHWW, YMEHMW, HaBblKOB U (Mnn) onbiTa [OeATeNbHOCTH,
Xapaktepusywluwme npouecc GopMMpOBaHUA KOMNETeHUMM B XOoA4e OCBOEHMUA
obpa3oBaTenbHOMN NpPOrpamMmbl.

®PopMbI TEKYLLEro KOHTPOJSISl yCneBaemMocTu
Cemecmp 5
NMpuMepHbIe BONPOCHI K NPaKTUYECKUM 3aHATUAM
MpakTnyeckoe 3aHaTMe N2 1-2 «MpUHUMNBI MaTeMaTU4eCKOro MoaenMpoBaHUA»

1. [lanTe onpegeneHne NoOHATUAM «MOAESbY, K MOAENUpoBaHue». lNpneeauTe Nnpumepsbl.
2. Nepeuncnute Buabl MOgeNMpoBaHnd, NpoaHanmuampynTe BO3MOXHOCTH

NX NPUMEHEHUS B XMMMUYECKOWN TEXHOMOrMN. B yem 3aknoyaeTcsa OCHOBHasA CrOXHOCTb
MOOENMPOBAHNSA XMMMUKO-TEXHONOMMYECKNX NpoLEeccoB?

3. HasoBuTe ABa OCHOBHbIX BUga MatemMaTudecknx mogenen. lNpuseante npumepsl.

4. B yeM oTnnyme cTtoxactmyecknux mogenen ot AeTepMUHUPOBAHHbIX?

5. Nepeuncnute oCHOBHbIE 3Tanbl MaTeEMaTUYECKOro MOAENMPOBAHNS.

6. K kakum aTtanam moaenmpoBaHmst HeOb6Xo0ANMO BEPHYTLCH, ecnn pacyeT

Ha MOAEnu nokasasn HeagekBaTHbIN peaynbTaTt?

7. OCHOBHbIe rpynnbl YpaBHEHN, BXOASLLMX B MaTeMaTU4YeCKoe onucaHne npouecca

8. BroYHbIN NPUHLMN NOCTPOEHNSA MaTEMATUYECKON Modenn

9.CoctaBbTe 0OLLYIO CTPYKTYpYy MaTeMaTUyecKoM MOAENM C NpuMeHeHuem 65104HOoro
npuHUmMna

10. MNMpeacrtaBbTE MaTEMATUYECKN 3aKOH COXPaAHEHNS MacChl

MpakTu4yeckoe 3aHaTHE Ne 3-4 «Tunbl moaenen rMAPOANHAMUKNY

HasoBuTe TMNoBblE MaTeMaTU4YECKNE MOAENN CTPYKTYPbl MOTOKOB B annapaTax
Mepeuncnute mogenun naeansHOro BblTECHEHUS

Mepeuncnute mogenun ngeansbHOro CMeLeHNs

[anTe xapakrepuctuky anddysmMoHHON Moaenu

[lanTe xapakTepucTuky s4ee4yHon moaenu

UTto Takoe kpuBas OTKNMKa?

Mepeuncnute meToabl onpeaeneHns rmapoaMHaMnUyYeckon CTPYKTYpbl MOTOKOB

. MaTtemaTudeckaa mogenb CTaUMOHAPHOIO pexuma ABWXEHUS XUOKOCTU B NPOCTOMN
rmaopaBnnyecKkon cucteme

ONoGR~WNE

MpakTnyeckoe 3aHaTue Ne 5-8 «kMoaenupoBaHue KUHETUKU»

1. Kakne 3aKkOHOMEPHOCTU NMPUMEHSAIOTCA A5 ONMUCaHUA MUKPOKUHETUKN peakuun

2. Kakne ocHOBHbIe KOHUEeNuun doopmManbHON KUHETUKM BaM U3BECTHbI?

3. Uto Takoe ckopocTb xMMudeckoun peakumn? Kak onpegenserca?

4. KakoBa TeMnepaTtypHasi 3aBUCMMOCTb CKOPOCTU XMMMUYECKON peakLumm?

5. Kakow 3aKkOH NexuT B OCHOBE (popManbHOM KUHETUKU? Ero doopmynmpoBka.

6. Kakune cBA3n ycTaHaBNMBaT KUHETUYECKME YPaBHEHNA?

7. Kakve ymcrneHHble MeTobl MCNONb3YHTCA A5 PeLLUeHNs KUHETUYECKNX YPaBHEHNIN?
8. YTO Takoe reTeporeHHas xumudeckas peakuna?

9. ChopmMynumpynTe NOHATUE CKOPOCTU reTepOreHHON XMMUYECKON peakumm

10. YTto Takoe MexaHM3M XMMUYECKON peakummn?



11. Yem oTnuyaeTcs KMHeTU4eckas Moaesnb reTeporeHHoOM U roMOreHHON XUMUYECKNX
peakuunmn?

CemecTp 6

MpakTuyeckoe 3aHaTne Ne 1-2 «KMatemaTnyeckune moaesnu XMMHUKO-
TEXHOJNIOrM4YeCKMX OO bLEKTOB»

1. NepevncnuTte OCHOBHbIE TUMblI 0O BEKTOB XMMUYECKON TEXHOMOMN

2. HasoBuTe TMNOBbLIE MAaTEMATMYECKNE MOAENN CTPYKTYPbl NOTOKOB B annapatax

3. UTo Takoe cmecuTenb NOTOKOB? [pnMeEHeEHNe cMecuTenen NoTOKOB B XMMNYECKOMN
TEXHOMNOrn.

4. CocTaBbTe ypaBHEHUA MaTepuasnibHOro u TennoBoro 6anaHcoB cMecuTens

5. Noyemy Npu pacyeTe TemnepaTypbl BbIXOAHOIMO NOTOKA CMEcUTens

HeobXxoaAnMO NPUMEHATb MeToa utepauun? MNosicHnTe.

6. B yem 3akntoyaeTcs CyLWHOCTb MeToada ntepauumn?

7. KakoB anroputm pacyeTta cmecutens?

8. Yem onpepensieTcs 3agaHHas TOYHOCTb pacyeToB?

9. 3kcnepuMeHTanbHO-aHaNMTUYECKNN METOA COCTaBIEHUS MaTEMaTUYECKUX Moaenen
10. O6nactn NpUMEHEHNs pa3nNUYHbIX MOAENEN CTPYKTYPbl MOTOKOB B annapaTe

MpakTnyeckoe 3aHaTne Ne 3-6 «MoaenmpoBaHue TeNNOOOMEHHbLIX NPOLECCOBY

1. CchopmynmnpymnTe OCHOBHbIE 3aKOHbI, ONUCBIBaloLLME npolecchbl TennoobmeHa.

2. Kaknm 06pas3oM MOXHO onpefenutb rMAPOANHAMUYECKYID CTPYKTYpYy MOTOKOB B
TennoobmMeHHoOM annaparte?

3. HazoBuTe matematmnyeckne mogenu TennoobMeHHbIX annapaTos.

4. Kakune coctaBnsitoLLme y4nTbiBaloTCA Npu paspaboTke ypaBHEHUI TennoBoro 6anaHca
TennoobmeHHoro annapata?

5. HazoBuTe ynpasnstoLime napaMeTpbl NnpoLecca TennoodmeHa

6. Kaknm 06pa3om MOXXHO BbiOpaTb onTUMarnbHble pa3mepbl TeNNoobMeHHOro annapara

Bbixoa u3 Tpy6HOIN Bxop B mexTpybHoe

M v 7. 3agaH MHOroXodoBOW  KOXYXOTPYGOHbIiA

V= i TennoobMeHHUK C neperopoakamm B

> = HEEEEE MEXTPYOHOM npocTpaHCcTBe. 3agaHbl Bce

e e e KOHCTPYKTUBHbIE NapameTpbl. TennoHocutesns

(L || rrpr——— ABMWKETCA B TPyOHOM  NpPOCTPaHCTBE,
i T e XnafoareHT — B MeXTPyOGHOM. [puHATH

pewerky

noeanbHoe BbITECHeHWe aAna  TpybHoro
npocTpaHCcTBa W OAHONapamMeTpU4eCcKyto
AN PY3MOHHYI0 MoAeNb ANA MeXTPYOHOro npocTpaHcTBa. [NocTponTe MOAENb C y4EeTOM
TENMOBON MHEPLIMOHHOCTM CTEHOK BHYTPEHHUX TPYBOK. [NoTepsimn B OKpyxatoLLyto cpeay
npeHebpeyb.

8. [Ina TennoobmMeHHWKa, NpMBEAEHHOrO B 3a4aHuKn 7, NPUHATb, YTO ABUXKEHNE NOTOKa B
TpyBGHOM NPOCTpaHCTBE XapaKTepunsyeTcs MOLENbIO BbITECHEHUS, a ABMXEHWE NOToKa B
MEXTPYOHOM MPOCTPAHCTBE XapaKTepu3yeTCHa B KaXKAOW CeKumMu (KONMUYEeCTBO CeEKUMM
onpegenseTcs No YMcny neperopogok) Moaesnblo CMeLLEHNS.

MocTpontb Moagenb 6e3 yyeTta TennoBoM MHEPLUMOHHOCTM CTEHOK. [loTepsamu Tenna B
oKpyxatoLyto cpeqy npeHebpeub.



MpakTnyeckoe 3aHaTne Ne 7-12 «MoaenMpoBaHMe KWHETUYECKUX peaKLun.
MoaenupoBaHne XuMM4YeCKUX peaktopoB. PeakuMoHHbIe npouecchbi»

1. Beibop Tvna xMMmn4eckoro peakropa no KUHeTUYECKUM NapameTpam

2. B 4em cocTtoaT npuHUMNManbHble pasnuMuna B YCIOBUSX TennoobMeHa Ans
N30TEPMUNYECKOro N agmnabaTU4eckoro pexmmoB paboThbl peaktopa?

3. Kakne ymcrneHHble MeTobl MCNONb3YTCA AN PELUEHNS KUHETUYECKNX YPaBHEHNIN?
4. MaTemaTunyeckasa Moesib peakrtopa naearnbHOro nepemeLlmBaHnsg

5. MaTtemaTuyeckas Mmoerb peaktopa uaeanbHOro BblITECHEHUS

6. Kakne matemaTtnyeckne mogenm XMMn4ecKknx peakTopoB Bbl MOXeTe Ha3BaTb?

7. Kakme cocTtaBnsitoime BXogaT B MaTeMaTUYECKYO MOAEeNb FOMOreHHOro XMMNU4YeCckoro
peakTtopa?

8. B uyem oTnuume ypaBHeHun Tennosoro 6anaHca agnabatuyeckoro u
NONUTPOMNUYECKOrO PeakTopoB?

9. [lanTe onpeneneHne BpeMeH KOHTaKTa 1 HanuwmTe pacyeTHyo oopmyny

10. YTOo Takoe CTauMOHAPHbLIN N OUHAMUYECKUA pPEXUMbI pPaboTbl XMMUYECKOro
peakTopa?

11. Kakue napameTpbl BRVSIOT Ha NPOAOSPKUTENBbHOCTL BbIXOAA peakTopa Ha
CTauUNOHapPHbIN PeXxnm?

12. Kakue 4uncrieHHble MeToabl MOXHO MPUMEHUTb, ecnn mMaTemMaTtuyeckas MoAerb
XMMUYECKOro peaktopa npeactasnseT cobon cuctemy anddepeHumanbHbiX ypaBHEHUN
nepBoro nopsigka?

13. MNpuBeguTe nNpMMepbl TOMOrEHHbIX XMMUYECKMX MPOMbILLIIEHHbLIX MPOLECCOoB

14. MNepeuncnute O0COBEHHOCTU MPUMEHEHMSI 3aKOHA OEWUCTBYHOLLMX MOBEPXHOCTEN WU
Ha30BMTE ero oTNn4Me OT 3aKoHa AEeNCTBYHOLUX Macc

15. OKCnepMeHTanbHO-aHaNUTUYECKUA  MeTOA  COCTaBfiEHUA MaTeMaTU4eCKmnx
Moaernen XMMMYeCKNX peakTopoB

16. O6nacTn NpMMeEHeHNs pasnnyHbIX MoAenen CTPYKTypbl MOTOKOB B annapare

17. 3agayn, KOTOpble peLarTca C MNOMOLLbD MaTeMaTU4YecKoro MoLenMpoBaHUS
XUMUYECKNX peaKkTopoB

MpakTu4yeckoe 3aHaTMe Ne 13-16 «MogenmpoBaHMe MaccoOOMEHHbIX
npoueccoB»

1. Ha3oBnTE OCHOBHblE MAaCcCOOOMEHHLIE MPOLECCHI, MPUMEHSIOWMNECH B XUMUYECKOWN
TEXHONornm

2. Kakve dyHoameHTanbHble 3aKOHbl NieXXaT B OCHOBE OMUCAHUA MaCCOOOMEHHbIX
npoueccoB?

3. Uto Takoe (pasoBoe paBHoBecue? Kakve meTogbl pacyeTa KOHCTaHT (pa3oBOro
paBHOBECUS Bbl 3HaeTe?

4. Kakme OCHOBHbIE 3aJaudn peLuarTcs NpyM MOOEnMpoOBaHUN PaBHOBECUS «KUOKOCTb-
nap»?

5. Kak BbipaxkaeTcs ycnosme TepmMognHaMmMyYecKoro paBHOBECUS MEXAY

XNOKOCTbIO 1 NapoM? B cucteme «KnakoCTb-KUOKOCTb» ?

6. Kakne Bbl 3HaeTe COOTHOLLEHUS, CBA3bIBAOLLME aKTUBHOCTb KOMMNOHEHTA C COCTAaBOM
cMecu n Temnepartypon?

7. Yto Takoe Macconepegada u Mmaccootgada? Kak cBasaHbl mexay cobown
KO3 PMLUMEHTBI MAcCcoOTAauM 1 macconepegaym?

8. UTto Takoe pektudumkauna?

9. Kakne ypaBHeHUs BXOASAT B MaTeMaTU4ecKkoe onnucaHmne npouecca pek-

Tnpunkaumn?



10. YT0 aBnsieTcs MCXOOHBbIMU AaHHBIMUM M pe3ynbTaToM pacyeTa npu moge-
NMpoBaHUK npoLecca pekTndunkaumnun?

11. B 4eM KOpeHHOEe OTNnYne MoaenMpoBaHNs Hacago4YHOM KOMOHHbI OT
Tapenb4aTton?

12. Kakme 4mcneHHble MeToabl, NPUMEHSIIOLLMECS ONSA PELLEHNSA CUCTEM He-
NNHENHbIX YPaBHEHWUN, Bbl 3HaeTe?

13. B yem 3aknio4aeTcsa pasnnyme NpoLeccoB cenapaunm n pektudunkaumumn?
14. Kakumn matemaTmyeCcKMMn MoAensiMmn onnucbiBaeTcs npouecc abcopbumm?
15. Kakumn matemaTmyeckummn MoaensamMmm onnckiBaeTcs npouecc agcopbunmn?

MpumepHbIe BONpoOChI K NabopaTopHbIM paboTtam

Bonpockl kK nabopatopHoun pabote Ne1-2 «MogenupoBaHue Tens006MeHHbIX
npoueccoB»

1. MNepeyuncnute oCHOBHbIE TEMMOBbLIE MPOLIECCHI B XMMUYECKON TEXHOMOMMN

2. Kakne rmmgpoanHaMmnyeckne MOAENM CTPYKTYpPbl MOTOKOB MPUMEHSIIOTCA Npu
MOOennpoBaHNN TENNO0OMEHHbIX annapaToB?

3. MNepeyncnuTe napameTpbl MatemMaTU4eCKOM MoLeNy TENNOOOMEHHbIX annapaToB U UX
pa3MepHOCTH

4. KakoBbl NPMHLMMNbI COCTaBNEHUS YpaBHEHUN TEMNMNOBLIX 6anaHcoB?

5. lNepeuncnute ynpaensoLwme napaMmeTpbl npouecca TennoobmeHa

6. B uyem otnuune wmartematumyeckon mogenn Tpybyatom neusm OT Mogenu
TennoobMeHHoro annapaTa?

7. Ha ocHOBaHMM Kakux 3aKoOHOB pas3pabaTtbiBaloTcs MaTtemaTudeckme MOAenu
TEennoBbIX NpPoLeccoB?

8. [laTb xapaKTepucTuKky MaTtemaTuUyeckorn MOAEeNu TennooObMeHHOro annapara Tuna
«CMeLUeHne-cMeLLeHmne»

9. [laTb xapaKTepucTuKky MaTtemaTU4Yeckon MOAEeNu TennooObMeHHOro annapara Tuna
«BbITECHEHME-BbITECHEHME»

10. JaTb xapaktepucTuky matemaTu4eckorn mopenun TennoobmMeHHOro annapata Tuna
«nepemMeLLBaHne-BbITECHEHME»

Bonpockl k nabopatopHomn pabote Ne 3-4 «MogenupoBaHue MacCOOOMEHHbIX
npoLeccoBy»

1. [lante onpegeneHue npouecca pektudmkauuu.

2. Yto sBnsieTca OBMXKYLLIEN CMNON npoLecca pektudunkaunmn?

3. 3a cyeT 4ero obecneumBaeTca aBuxKeHME (ha3 B peKTUPNKALNOHHON KOFIOHHE?

4. MNMepeyncnute 4acTn pPekTUPUKALMOHHOWN KOJTOHHbI, KOTOPble OMUCLIBAOTCA CTPOrou
MaTeMaTU4ecKon MOOENb PEKTUPUKALMOHHON KONMOHHDI.

5. Tllepeuncnute ypaBHEeHUs BXxoAsWMEe B MaTeMaTUYecKyld MOAeNb Taperiku
PEKTUMPUNKALNOHHOWN KONMOHHBbI.

6. lNepeuncnute ypaBHEHUS BXOAdALME B MaTemMaTUYecKyl Mofernb KoHAeHcaTopa
PEKTUMPUNKALNOHHOWN KONMOHHBbI.

7. [llepeuncnute ypaBHEHWs BXOAsWMEe B MaTtemaTuyeckyro mogenb Kyba
PEKTUMPUNKALNOHHOWN KONMOHHBbI.

8. DyHKUMEen Kakux nepemMeHHbIX IBMseTCa KOHCTaHTa (pa3oBOro paBHoBecus?
PyHKUMEN KaKUX NepeMeHHbIX SBSeTCs aHTanbnna?



9. Yto npeacraBnseT cobon ¢ MaTeMaTUYECKOM TOYKN 3PEHUS CTporasi MatemaTuyeckas
MOAESNb PEKTUDUKALMOHHOM KOFNOHHbI?

10.Cdhopmynupynte 3agadvy pacyeTa NapoXXUaKOCTHOro paBHOBECUS]
MHOFOKOMMOHEHTHOW CMECMU.

11. [lanTe xapakTepuctuky Mogenen OCHOBAHHbIX Ha ypaBHEHMU Pa30BOro COCTOSAHUSA
1 06nacTn Ux NPUMEHEHNS.

12. [lante xapakTepuCTUKy rpynnoBbIM MoAenam 1 obnactn nx npuMeHeHus.
13.llepeuncnute  BO3MOXHOCTHU nporpammbl  Unisim  ansg  mMoaenupoBaHus
PEKTUOUKALMOHHBIX KOFTOHH

MpuMepHbIe TeMbl AOKNAA0B

1. MatemaTtuyeckme Mogenn XMMmM4eckux paBHOBECUIN

2. MaTtemaTtunyeckme mogenn ruapaBnnyecknx n TennoobMeHHbIX CUCTEM

3. MeToaobl onTMMM3aLMM  TEXHOSIOTMYECKMX MPOLECCOB C  UCMONb30BaHMEM
MaTemMaTUYEeCKUx moaenen

4. OnTUMM3aumsa TEXHOMOMMYECKMX MPOLLECCOB C WUCMOSIb30BaHWMEM MaTeMaTuUyecKnx
MoAenen metogamun nriaHMPOBaHUS IKCNEPMMEHTA

5. MNounck onTmMyma MeTo4oM KpyTOro BOCXOXAEHUS

6. XMMUKO — TEXHONOIMMYECKMI NPOLIECC Kak OO bEKT MaTEMATUYECKOrO MOAENMPOBAHMS
7. OCHOBHbIe rpynnbl ypaBHEHUI, BXOASLLMX B MaTeMaTU4Yeckoe onucaHue npouecca

8. BroYHbI NPUHLMN NOCTPOEHMS MaTEMATUYECKON Modenn

9. MaTemaTunyeckoe onmcaHme MaccoobMeHHbIX annapaToB

10. MogennpoBaH1Me XMMUYECKNX peakTopoB

dopMbl NPOMEXKYTOYHOM aTTecTauum
Cemecmp 5
MpumMepHbIN NepeyYyeHb BOMPOCOB A NPOMEXYTOYHOW aTTecTaumm (3a4er)

1. Knaccudomkauyus mogenemn XuMmy4eckom TeXHOOormm

2. BeepgeHune. OcHOBHble MNOHATMSA WU TepMuHbl. Knaccudpukauma wmogenen.
MaTepuanbHble N MbICFIEHHbIE MOAENM

3. MpuHUMNbI NOCTPOEHUST MOAENEN XUMMUKO-TEXHOMNOMMYECKNX npoueccoB. CuctemMbl u
npoLeccol

4. CeonctBa mogenen. Llenn mogenmpoBaHus

5. Ponb mogenen n mogenupoBaHus B no3HaHuu. Meton omsnyeckoro MoaenimpoBaHus,
obnactn npumeHeHust

6. OTanbl NOCTpOeHUs moaenemn

7. MaTtepuanbHoe mogenvpoBaHue. VigeansHoe moagenvposaHue

8. Wepapxuyeckass CTpykTypa COBPEMEHHOr0 XMMWYECKOro npeanpuatus. XuMUKO-
TexHornorm4yeckasa cucrtema kak bonbLias cmcrema

9. OCHOBHbIEe NOMOXEHNSA CUCTEMHOro aHanuaa. NoHaTue on3nNKo-XMMmM4eCcKkon CUCTEMbI
10. KoMmnblOTEPHbIE TEXHOSIOMMN Kak OCHOBa COBPEMEHHOro noaxoda K ynpasreHuto
TEXHONOMMYECKMMU NpOoLLeCCaMmn OpraHNYecKoro CUHTe3a

11. OO6was xapakTepuCTuka 3agay XMMWYECKOW TEXHOSOrMM, pelaemMblx C
NPUMEHEHNEM KOMIMbIOTEPHbLIX TEXHOOMMIN

12. MpuHUMNbI MaTEMaTMYECKOro MoOAENTMPOBAHUA NPOLLECCOB XUMNYECKON TEXHOMOIMUN.
13. WccnepoBaHne XUMMKO-TEXHOSTOMMYECKMX MPOLECCOB METOAOM MaTeMaTU4ecKoro
MoOennpoBaHnA

14. BnoYHbIN NPUHUMN NOCTPOEHUs MaTemMaTtmnyeckon mogenu XTC



15. Knaccudmkaums ypaBHeHUN Mogenu

16. OTanbl nocTpoeHns maTemaTmnyeckon mogenu XTC opraHM4eckoro cuHTesa

17. MeTtogonorns nOCTPOEHUA MaTeMaTUYeCKUX MoAefnern XMMWUKO-TEXHOSTOrMYeCcKmnx
npoLeccos

18. CoctaB maTeMaTM4eCKOro onnucaHmst XMMMKO-TEXHONOrM4Yeckoro obbekra

19. TpeboBaHu4, NpeabsaBNAemMble K MOAESNN XMMUKO-TEXHONOrMYeckoro obbekTa

20. CTpyKTypa MatemaTuyeckorn MoLenn XMMMKO-TEXHOSOIMYEeCKoro obbekTa

MpuMepHbLIN NepeyYeHb BONPOCOB ANSA NPOMEXYTOYHOM aTTecTauum (3K3aMeH)

. MaTemaTtnyeckoe onncaHue ruapoamHamMny4eckon CTPYKTYpbl MOTOKOB

. JTanbl NOCTPOEHMS MaTeMaTU4eCcKkon Mmoaenu

. Cxema aTanoB matemaTMyecKkoro MogenmpoBaHuns

. MaTtemaTtnyeckoe onncaHne CTPyKTypbl NOTOKOB B annapaTe (rMapoanHamuka)

. Tunosble MaTemMaTyeckme Moaenun CTPyKTypbl NOTOKOB B annaparte

. Mopgenb ngearnbHOro cmeLleHus

. Mopgenb naeanbHOro BbITECHEHUS

. Anbpy3noHHbIE rTMapoanHaMMyeckne mogenu

Buabl ypaBHeHMM W MeToAbl WX peleHus npu  MOOEenMpPOBaHUN XUMUKO -
TEXHOJIOrMYeCcKMx NpoLeccoB

10. YpaBHeHuss maTepuanbHoro 6anaHca B MHTerpanbHOn U guddepeHumansHOn
dopmax

11. MMoHATMS NepexoHoro 1 CTauMoOHapHOro COCToSHUS 0bbekTa. HekoTopble BapnaHTbl
pelueHns ypaBHeHUn 6anaHca n npegernbHble nepexoabl K CTalMOHapHOMY COCTOSIHUIO
12. NHTerpanbHble u anddepeHumnanbHble ypaBHEHNSA TennoBoro 6banaHca

13. Pa3mepHOCTN BENUYMH, YHaCTBYIOLLNX B BbIYUCIIEHUSIX U UX COrfacoBaHUs

14. MatemaTu4eckne Moaesiv OCHOBHbIX NPOLLECCOB XMMUYECKOMN TEXHOSOMMN

15. MogenupoBaHue TeNOoBbIX NPOLECCOB XMMNYECKON TEXHONOrMN. OCHOBHbIE 3aKOHbI
TennoobmeHa

16. MatemaTtundeckne mogenu TenNNO0OMEHHbIX annapaToB

17. MatemaTudeckoe MoaenMpoBaHne KUHETUKN XUMUYECKNX peaKLmi

18. MogenupoBaHne roMoreHHbIX XMMUYECKUX PeaKTopoB

19. TennoBon BanaHc XMMUKO-TEXHONOMMYECKOro 06bekTa 1 ero MmogenupoBaHme

20. MaTemaTu4eckoe mogenmpoBaHne MaccoOOMeHHbIX MPOLLECCOB

21. MogenupoBaHue rnpoueccoB pekTugukaumm

22. MogenupoBaHue npoueccoB abcopbuumn n agcopbumm

23. MaTtemaTtnyeckoe onnucaHne paBHOBECUSI B CUCTEME «KUOKOCTb-Map» U «KUAKOCTb-
XNOKOCTb»

24. MeToabl oNnTMMM3aLnmn MOAENMPOBaHNS XMMUKO-TEXHOOMMYECKMX NPOLECCOoB

25. Ctatuctuyeckme Metoabl onTMMmn3auum

26. CncremaTtusauusa metogoB onTMMMU3aLUN MOLENMPOBaHNSA

27. OgHoMepHasa onTuMM3auns

28. MHoromepHbI NOUCK oNTUMyMa

©CoOo~NOUR~,WNE



MpumepHan cTpykTypa 6buneta

MWHOBEPHAYKW POCCUMU
\ denepansHoe rocyaapcTBeHHoOe 6ropxeTHOoe obpasoBaTenbHoe
—\ y4ypexaeHue Bbicllero obpasoBaHus
((@ CAMAPCKUM «CAMAPCKWU/A rOCYAAPCTBEHHbIA TEXHUYECKUN
. NOAMTEX YHUBEPCUTET»
—

OnopH.li yHUuBepcuTeT

®unuan B r. HoBoKynoObILLEBCKE

Kadbenpa «Xumua n xummyeckasa TEXHONOrmsa»

9K3AMEHAUMOHHbLIA BUNET Ne 1
no aucunnnuHe «MogenmpoBaHne XMMUKO-TEXHOMOMMYECKNX NPOLLECCOB»

1. Otanbl NOCTPOEeHUA MaTemMaTU4ecKon Mmogenu
2. MaTtemaTunyeckoe onmcaHue paBHOBECKA B CUCTEME «XKMNOKOCTb-Map» N «KNOKOCTb-

XNOKOCTb»
3. NHTerpanbHble 1 anddepeHumanbHblie ypaBHEHNS TENNOBOro 6anaHca

Ana nanpasnexHnsa 18.03.01 Xumudeckasa TexHonorns
Cemectp 6

CocTtaBuUTenb: 3asenyoLmm kacdenpom
(o7 [e] ol/[e]

« » 20 ropa « » 20 ropa




MeToguyeckne maTepwuanbl, onpegensiiowme npoueaypy oueHMBaAHUA 3HaAHWUM,
YMEHUH, HaBbIKOB U (MNK) ONbITa AEATENbLHOCTU, XapaKTepu3yloLuue npouecchl
cdopmMupoBaHUS KOMNETEHLUN

XapaKTepVICTVIKa npoueaypbl TeKywero KOHTpossa ycneBaemMoctu n
npomemyTquoﬁ atTTectaumm no guncumniinHe

OueHuBaHue 3HaHWUN, YMEHWIA, HABLIKOB W ONblTa AeATENbHOCTU NPOBOAATCA Ha
OCHOBE CBEeOEeHWU, NPUBOOUMbIX B MaTpuLie COOTBETCTBUS OLEHOYHbIX CPEeACTB
3annaHnpoBaHHbIM pe3yribTatam 0by4YeHus.

Llenb Tekywero KOHTpPOMs ycneBaeMoCTM M MPOMEXYTOYHOW aTTectaumm no
y4yebHbIM gucuuniMHam B ceMecTpe — npoBepka npuobpeTaemMblix obyyarowmmucs
3HaHWW, YMEHWA, HaBblkOB B  KOHTEKCTe  (OPMUPOBAHUA  YCTAHOBIEHHbIX
obpasoBaTesibHOM NPOrpamMmMon KOMNeTeEHUNN B Te4YEHNE ceMecTpa.

LLkana oueHUBaHUA:

«OTnnYHo» —  BbICTaBnsieTcs, ecnM  CHOPMUPOBAHHOCTL  3asIBIIEHHbIX
obpasoBaTenbHbIX Pe3yrnbTaToB KOMMNETEHLMIA OLEHMBAETCA KPUTEPUSIMU «XOPOLLO» U
«OTNUYHO», MPWU YCMOBMM OTCYTCTBUSI OLIEHKM «HEYOOBNETBOPUTENBHO»: CTYAEHT
nokasan Mnpo4YHble 3HAHMS OCHOBHbIX MOMOXEHMIN (hakTUYECKOro MaTepuana, ymeHue
CaMOCTOSATENbHO pellaTb KOHKPETHbIE MpaKTUYeckne 3agayvv NoBbILLEHHOW CMOXHOCTM,
cBOOOAHO MCMNOSb30BaTb CNPaBOYHYHO NUTepaTypy, AenaTb 060CHOBaHHbIE BbIBOAbLI 13
pe3ynbTaToB aHanm3a KOHKPETHbIX CUTyaLui;

«Xopowo» — BbICTaBnseTcsi, €ecnM  CcOpPMUPOBAHHOCTb  3asiBIEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KOMMNETEHUMUA OLEHNBAETCS KPUTEPUSIMU «XOPOLLIO» U
«OTMIMYHOY», MPU YCNOBUN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY», AOMyckaeTcs
oLeHKa «YyOOBMNEeTBOPUTENbHOY»: OOyYaloLWMiics rnokasan MNpoYHble 3HaHUS OCHOBHbIX
NONOXEHMI (haKTUYECKOro MaTepuarna, yMeHne caMoCTOSTENbHO pellaTb KOHKPETHbIe
npakTMyeckne 3agayun, npeaycCMoTpeHHble paboyeit NporpaMMon, OpUEeHTUPOBaTLCS B
PEKOMEHA0BaHHON CrpaBOYHOM NUTepaTtype, yMeeT NpaBuiibHO OLEHUTb MOMNyYeHHble
pe3ynbTaTbl aHanM3a KOHKPETHbIX CUTYaLNIA;

«Y[OOBMEeTBOPUTENBHO» — BbICTABMSAETCS, €CNU CPOPMUPOBAHHOCTbL 3aSBIIEHHbIX
obpasoBaTenbHbIX pes3ynbTaTtoB KoMneTeHunn OLleHMBaeTcs Kputepmnamm
«yOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4valolWMNCs Mokasan 3HaHue
OCHOBHbIX TMOSMIOXXEHUN (AKTUYECKOro MaTepuana, yMeHue nosfyyYnTb C MOMOLLbIO
npenogasaTtensa npaBuUiibHOE peLUeHWe KOHKPETHOM MpaKTUYeCcKoM 3ajayu M3 4vucna
npeaycMoOTpeHHbIX paboyer nporpaMmoin, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBopuTENbHO» — BbLICTaBMSETCH, €Cnu npu oTBeTe oby4varollerocd
BbISIBUIUCb CYyLLLECTBEHHbIE NMpobenbl B 3HAHUSAX OCHOBHbIX MOMOXEHUN (PaKkTU4eCcKoro
MaTepuarna, HeyMeHvue C NoMOLLbI0 MpernofasaTesnia Nofny4YnTb NpaBuiibHOE pelleHue
KOHKPETHOW NPaKTU4YECKOW 3aayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUNNANHDI.

OTBeTbl U pelleHnsi, obyvalomnxcs OLEHMBAKTCA MO cneaylwum obwmm
KpUTEpPUSIM: pacrnosHaBaHue nNpobnem; onpeaeneHne 3Ha4yMmon MHpopmMaumn; aHanms
npobnem; apryMeHTUpPOBaHHOCTb; WCMNONb30BaHWE cTpaTervin; TBOPYECKUA Moaxon;
BblBOAbI; 06LLas rPaMOTHOCTb.



Obyvatowmeca ob6sa3aHbl coaBaTb BCe 3adaHWA B CPOKW, YCTAHOBIEHHbIE
npenogasatenem. OueHka «YOOBMETBOPUTENBHO» MO  OUCUUNIIMHE,  MOXET
BbICTaABNATLCA WU NPU HEMONHON COOPMUPOBAHHOCTU KOMMETEHUMA B XO04€e OCBOEHUS
oTaenbHon y4yebHOM gucuMniuHbl, ecnu  ux opmmupoBaHMe npeanonaraeTca
NPOAOKMTL Ha Gonee No3gHMX atanax obydeHus, B Xxoge M3y4YyeHus Apyrnx y4ebHbIX
AVNCLUUMIINH.

TeKyLwni KOHTPOJb OCYLLECTBIAAETCA Yepe3 CUCTeMY OLieHKM npenogaBaTerniem
BCex BUAOB paboT obyvarowmxcs, npeaycMoTpeHHbIX pabovyen nporpaMmmMmon
ANCLUNIINHBI U YY4€OHbIM NIaHOM.

Kputepumn oueHkn tecta
KonuyecTtBo BEPHbIX OTBETOB:

80-100% - oueHKa «OTNMYHO»: 0Dy4aloLWNNCS AEMOHCTPUPYET rnybokoe 3HaHue
y4yebHOo-NporpaMMHOro Mmatepuana, ymeHne cBo604HO BbINOMNHATL 3a4aHNs, YCBOMBLUNIA
B3aMMOCBA3b  OCHOBHbIX MOHATUA  OUCUMNMAWHBI,  CMOCOBHBLIN  CaMOCTOATENBHO
npuobpeTtatb HOBblE 3HAHUS U YMEHUS; CNOCOOHbLIN CaMOCTOSTENbHO MCMNOMb30BaTb
yrnybneHHble 3HaHUS;

71-85% - oueHKa «XOpOoLUo»: oby4yalwmncs AeMOHCTPUPYET MOSIHOE 3HaHue
y4yebHo-nporpaMMHOro  mMaTepuana, YCrnewHO BbINOSHAKWMIA  NpeayCMOTPEHHbIE
nporpaMmon 3afaHusi, MNoKasbliBaAKOLWNM CUCTEMATUYECKUMM XapakTep 3HaHWKn Mo
ANCUUNIIMHE U CNOCOBHBIN K X CaMOCTOATENbHOMY MOMOSIHEHMIO 1 OOHOBIIEHUIO B X04€e
AanbHenwero odyvyeHns B By3e 1 B byayuien npoeccmoHansHOM AeaTenbHOCTY;

50-70% - oueHKa «yOoBMETBOPUTENBHO»: oby4vatowmnmncsa obHapyXnBaeT 3HaHNe
OCHOBHOro Yy4yebHOro nporpammMHoro martepvana B obbeme, Heobxogumom Ans
AanbHenwero obyyeHus, BbINOSHAKOLWEro 3agaHus, NpegyCMOTPEHHbIE MPOrpamMmmMon,
AO0NYCTUBLLUMM HETOYHOCTM B OTBETE, HO 0bnagatowmm HeobXxoaMMbIMU 3HAHUSMKU N4
NX yCTpaHeHus;

meHee 50% - oueHka «HeyaoBMneTBOPUTENbHO»: 0byYaloLWmMica SeMOHCTpUpyeT
npobenbl B 3HAHUAX OCHOBHOrO y4yebHOro nporpamMMHOro Marepuana, Aonyckaet
NpUHUMNManbHble OWMOKN B BbINOSTHEHUN NPeayCMOTPEHHbIX NporpaMmmon 3agaHunin. Ha
aTane MnpOMEXyTOYHOM aTTecTaumm WCNOoNb3yeTCAa CUCTEMA OLEHKU ycrneBaemMoCTu
obyuvaromnxcs, KoTopas MO3BONSET npenogaBaTesnto OUeHUTb CEHOOPMUPOBAHHOCTb
nnaHupyembiX pe3ynbTaTtoB 0Oy4YeHWs, a Takke YpPOBEeHb OCBOEHMS Martepuana
obyvarowmmmcs.

dopma OUEHKM 3HaHW: oueHka - 5 «oTnu4HO»;, 4  «xopowoy; 3
«yOO0BIETBOPUTENBLHOY; 2 «HEYO0BMNETBOPUTENbHO». BO3MOXHO UCNONb3oBaTh CUCTEMY
6annbHO-PENTUHIOBOrO OLEHMBAHMS.

OcHoBaHMeM anga onpefeneHnst OLUEHKM Ha 3a4yeTe CryXUT YpOBEHb OCBOEHMS
obyvarowmmes matepyana un  (GOPMUPOBAHUA KOMMNETEHUMW, NpesyCMOTPEHHbIX
y4yeOHbIM nriaHom.



YcneBaeMoCTb Ha 3a4eTe onpegendeTcAa oueHKaMn: «3a4TeHO»; «He 3a4YTeHO».

OueHka

Kputepun oueHuBaHus

BannbHo-
penuTuHroBsas
OLeHKa

«3ayTeHo»

O6yuyatowmnncsa ocBOUIN KoMMeTeHUmn
avcumnnuniel Ha 51-100 % n nokasan xopoLune
3HaHMS M3Yy4YeHHOro YyyebHOro maTepuana,
NOMMYHO W TMOCNeaoBaTENbHO U3NOXUMN W
NMOSTHOCTBIO PacKpbifl  CMbIC Npeasiaraemoro
BOMpOC3; NpoaeMOoHCTpMpoBan yMeHune
NPUMEHNTL  TEOPETUYECKME  3HaHUA  Ans
peLleHns NpakTU4YeCcKon 3agayu; BbINOSHUI BCE
KOHTPOSbHblE  3adaHus,  NpefyCMOTPEHHble
paboyen nporpammMon ANCLUNNINHBI

51-100

«He 3auyteHo»

O6yuvatowmmca OCBOMI KoMMeTeHunmn
AVNCUMNNNHBI MeHee Y4eM Ha 51% u npu oTeBeTe
Ha npegnaraembin BOMPOC  BbIABUIIMCH
cyllecTBeHHble npobenbl B 3HaHUAX Yy4ebHOro
maTtepuana, HeyMeHune c NMOMOLLIbIO
npenogasatens nony4nTb npaBunbHoe
peleHne MNpakTUYEeCcKoW 3agayn; He B MOSTHOM
oO0beme BLINOMHWUM BCE KOHTPOMbHbIE 3adaHus,
npeaycMoTpeHHbIe pabouen nporpamMmmMon
OVCUMUMINHbI

0-50

OcHoBaHMeM [ONns onpefeneHus OLEHKU Ha 3K3aMeHe CIYXWUT YpPOBEeHb OCBOEHUS
obyvawlmmMca y4eBGHOro maTepuana, yMeHue peluaTb MpakTM4eckne 3agadn u
hopMUPOBaHMA KOMMETEHLMSA, NPeayCMOTPEHHbIX Y4eGHbIM MaHOoM.

YcneBaeMoCcTb Ha

oK3amMeHe OnpefenseTca OLUEHKaMW: «OTMUYHO», «XOPOLLO;
«Y[I0BMNETBOPUTENBHO»; «HE YA0BNETBOPUTENBHOY.

AUCUMNIIMHBI  Ha BcCex JTanax Wux
dopmupoBaHus Ha 86-100 %, nokasan
rnybokne 3HaHus y4yebHoro maTepuana,
MOMMYHO M MocneaoBaTenbHO U3MNOXUI
coAepXaHue OTBETOB Ha  BOMPOCHI
buneTa; nNpooeMOHCTpUpOBan yMeHue

UNMCTPUpPOBaTh TeopeTudeckne
NONOXXEHUSA KOHKPETHBIMU NpuMepamn v
cBoboaHO BbINOSTHATH
9K3aMeHaUuWOHHble  3aJaHund; YCBOWI
OCHOBHYHO n O3HaKoMunca c
OOMONHUTENbHOMN nutepartypowm;
BbIMOSTHWI BCE KOHTPOSbHbIE 3agaHus,
npenyCcMOTPEHHbIE paboyen

nporpaMmMon AUCLMNINHBI

OueHka Kputepum oueHnBaHus BannbHo-
penTuHroBsas
OoLeHKa
«OTnnYHO» Obyvarowmnca ocBoun  KOMMNeTeHUUn 86-100




«XopoLlo»

Ob6y4atowmnncss ocBomn  KOMNETEHLUN
OVCUMMIMHBI  Ha Bcex JTanax Wux
dopmupoBaHnsa Ha 61-85 %, nokasan
rnybokune 3HaHusa yyebHoro matepmana,
NOrMYHO N NocnegoBaTENbHO M3MOXUI
cogep)xaHne OTBETOB Ha BOMpPOCHI
OuneTa, HO OONYCTUIT HECYLECTBEHHbIE
HETOYHOCTH; NpoaeMOHCTpMpoBan
yMeHune UNACTPMPOBATh
TeopeTunyeckmne NoNoXKeHust
KOHKPETHbIMM NPUMEpPaMM U BbIMOMHATb
9K3aMeHaUMOHHbIE  3aJaHud; YCBOWI
OCHOBHYO " O3HaKoOMUIICS c
JONONMHUTENBbHON nntepaTypowm;
BbIMOMHUIT BCE KOHTPOJSIbHbIE 3aJaHus,
npeaycMoTpeHHbIe paboyen
nporpaMmmon ANCUNNINHGI

61-85

«Y[oBneTBOpUTENBHO»

Ob6y4atownncss ocBoun  KoOMMNeTEHUUN
AMCUMMNNWMHBI  HA BCEX 9JTanax ux
dopmmpoBaHus Ha 51-60 %, nokasan
3HaHus y4yebHoro matepmana B obbeme,
Heob6xoanMom ans JanbHenwero
OCBOEHMA y4yebHbIX nporpamm, HO
AOMNyCTU MOrpeLHoOCT B M3NOXEHUU
OTBETOB Ha Bonpocbl OGuneta un npu
BbIMONHEHUN 3K3aMeHaLUMOHHbIX
3aaHNN; O3HaKOMWIICA C OCHOBHOM
nuTepartypowm, pekoMeHa0BaHHOM
nporpaMmmonu; crnpasurics C
KOHTPOSbHbIMM 3a4aHNAMM,
npeaycMoTpEHHbIMU paboyen
NpPorpaMmMon ANCLUNMNINHGI

51-60

«He ynoBneTBopuTenbHO»

O6y4arowmnncs ocBoM  KOMMNETEHLUK
AUCUMNIIMHBI  Ha Bcex JTanax Wux
dopmmpoBaHna mMeHee 4eM Ha 51 %,
obHapyxun npobenbl B  3HAHUSX
y4yebHoro marepwuana, AOonyCcTun
npUHUMNNanbHble oLNGKM B
BbIMOSTHEHUN  KOHTPONbHbLIX  3a4aHuN,
npeaycMOTPEHHbIX pabouel
NporpamMmmMon AUCLUNINHBI

0-50

UHTerpanbHas oueHkKa

Kputepumn TpagnunoHHas oueHka BannbHo-penTuHrosas
oLeHkKa
5 5 86-100
4 4 61-85
3 3 51-60
2unl 2, He3avet 0-50
54,3 3aver 51-100




