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51.B.01 «<MopenupoBaHue U ONTUMMU3ALIUA XMMUKO-TEXHOJIOTMYECKUX NPOoL,ecCcoB»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HanpaBeHUI0 NOAOTOBKYM (cneunansHocTn) 18.04.01 XMMuyeckasa TeXHOJNOMMA, YTBEP)KAEHHOIO NPUKa3oM
MuHucTepcTBa obpasosaHua 1 Hayku PO oT Ne 910 o1 07.08.2020 n cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

JoueHT, KaHAnAAaT XUMNYECKUX
HayK

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

Mpencepnatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-
MEeTOoONYeCKon KOMUCCumn)

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
KaTeropum
(rpynnsi)
KOMNeTeHL UM

Kop mn
HauMeHOBaHMue
KOMMNEeTeHLUmn

Kop n HaumMeHoBaHue
WHAUKATOPa [O0CTUXEeHUA
KoMneTeHuuun

Pe3ynbTaTbl 00y4yeHus
(3HaTb, yMeTb, BnageTb,
COOTHEeCEeHHble C
MHAMKaTOpaMu
BOCTUXKEHMA
KOMMNeTeHLun)

lNpotheccnoHanbHble KOMMNEeTeHLNN

He npenycmoTpeHo

MK-1 CnocobeH
pa3pabaTbiBaTb
niaHbl BHEAPEHUS
HOBbIX TEXHONOT A
Ha NpoOWn3BOACTBE,
OCYLLEeCTBNATh
PEKOHCTPYKLNIO 1
MOZLEPHM3aLMI0
npovn3BOACTBA

MK-1.1 Pa3pabaTbiBaeT
NNaHbl BHEAPEHUS HOBbIX
TEXHOJIOTUI C Y4eTOM
TpeboBaHUN AENCTBYIOLLINX
HOPMaTWBHbIX LOKYMEHTOB

BnaneTtb HaBblKamMu
NAaHNPOBAHMNSA BHEOPEHUNS
WHHOBALMOHHbIX TEXHOIOM NN
B MPOM3BOACTBEHHbIN
npouecc

3HaTb OCHOBHbIE
WHHOBALMOHHbIE
HanpaB/eHNs pa3BUTUS
XUMUNYECKON TEXHONOT UK,
OCHOBbI MJIAHNPOBAHNSA
BHEAPEHNS HOBbIX
TEXHOJIOTUI; aKTyalslbHble
TpeboBaHUS HOPMATUBHO-
NpaBOBOM OOKYMEHTaLMmM Ha
NPOEKTUPOBaHMNE
0esATeNnbHOCTLN B
He(TenepepaboTke u
HeTexnMmnmn

YMeTb NpoBoauTb paboTbl No
NJaHWPOBAHWNIO BHEAPEHNS
HOBbIX TEXHOJIOTMIN C Y4ETOM
TpeboBaHWU LEeNCTBYOLWMNX
HOPMATMBHbIX LOKYMEHTOB

MK-1.2 NMpumeHseT cnocobbl n
METOAbl PEKOHCTPYKLMMN 1
MOAEepHM3aLnn
Npon3BOACTBA

BnageTb HaBblKaMu
NPUMEHEHUNS COBPEMEHHbIX U
NporpeccuBHbIX cnocobos
MOJepHM3aumMm Npon3BoacTBa

3HaTb COBPEMEHHbIe
NCTOYHMKN NHOPMaLUn
(MHTepHeT — 6a3bl AaHHbIX) B
061aCcTV PEKOHCTPYKLIAN 1
MOJlepHM3aLMN
Npon3BOACTBA; NepenoBbIe
cnocobbl 1 MeToAbI
PEKOHCTPYKLMMN 1
MOZEepHM3aLNN XUMUYECKNX
Npon3BOACTB




YMeTb oLeHUBaTb

3 HeKTUBHOCTb
TEeXHO0rM4ecKoro npoLecca,
BbIAENIATb U OLLEeHUBATh
Hanbosiee 3Ha4YUMbIEe PUCKM
npw ocywiecTeineHnn pabot
MO0 PEKOHCTPYKLMMN 1
MoZepHM3aLmMm Npon3BoacTBa

MK-1.6 AHanm3npyeT u
CUCTEMATU3NPYET OaHHbIE O
HeobXxoaMMoCTK
MOLEepHM3aLun 1
ONTUMM3ALUN TEXHOOM M

BnageTb HaBblKaMu
CUCTEMHOr0 aHan3a
WHHOBALMOHHbIX TEXHOJIOr N
ONs NpUMeHeHNs B
KOHKPETHbIX YCN0BUAX
npon3BoACTBa

3HaTb MeToAbl aHaNu3a
HeobxoaMMoCTu n
uenecoobpasHoCcTH
MOZepHM3auumn n
onTUMM3aLUMmM B 0bacTu
XUMUYECKOM TEXHOMOr K

YmMeTb npoBOANTb aHaJIN3
cncTtemMaTm3aunto oaHHbIX O
HeobxoaMMoCTK BHEOpPEHNA
WHHOBALIMOHHbIX TEXHOI0r NI

MK-2 CnocobeH
cobnogaTh
TpeboBaHus
NPON3BOACTBEHHOW
JNCLUMIINHBI,
TpeboBaHus
OpraHos,
OCYLLECTBIAOLLMX
TeXHUYeCcKunmn
Hana3op

MK-2.1 KoHTponupyet
BHeapeHue TpeboBaHuii
CUCTEMbI MEHE[)KMEHTA
Ka4yecTBa

BnageTb HaBblkaMu
BHeApeHus TpeboBaHui
MeHe)XMeHTa Ka4yecTBa B
npodeccnoHabHOM
0EeATeNbHOCTU

3HaTb OCHOBHblE MEeTOAbI
3Hepro- u
pecypcocbepekeHns B
npogecCcnoHabHOM
LeATeNbHOCTH

YMeTb OCyLLeCTBAATb
KOHTPOJIb BHEZIPEHMSA
TpeboBaHUN CMCTEMBI
MeHe[)XMeHTa KayecTBa B
obnacTn aHepro- u
pecypcocbepexeHuns

MNK-2.4 BegeTt
NPON3BOACTBEHHYIO
LesATeNbHOCTb C YYeTOM
TpeboBaHNi
3aKOHOJaTeNbCTBa
Poccuinckon ®epepaunmn

BnageTb HaBblKkamMiu B
obnactu paspaboTku n
onTMMM3aLUn
TeXHON0rM4ecKmx npoL.eccos
N CUCTEM C NO3ULMIA SHEPrOM
pecypcocbepexeHuns c
y4yeTom TpeboBaHMi
3aKoHO4aTeNbCTBa
Poccuickon ®epepauuu




3HaTb TpeboBaHMsA OXpaHbl
TPyAa, 3KOJOrM4eckomn un
no>xapHon 6e3onacHoCcT B
obnacTn aHepro- u
pecypcocbeperatoLmx
TEXHONOr NN XUMUYECKUX,
HepTeXMnYyecKnx n
HedTenepepabaTbiBaOLLINX
NpPOn3BOACTB

YMeTb aHaM3npoBaTh
(PU3NKO-XMMUYECKMne
3aKOHOMEPHOCTU, MEXAHWN3M
N KNHETWKY MPOLECCoB
3Hepro- u
pecypcocbepexeHuns

MNK-3 CnocobeH
NnJaHNpPoOBaTb

pacCCHNTbIBaTb

€ MOLLHOCTM

NPON3BOACTBEHHY
0 AeATEeNbHOCTb,

Nnpon3BoACTBEHHDI

no coeepLleHCTBOBaHUIO

MOBLILLEHNIO Ka4yecTBa
BbIMYCKAEMOMN NPOAYKLIM

MK-3.3 BHOCUT npensioxxeHus

TexXHoNorn4ecKnx npoueccos,

Bnanetb HaBblKamu
NCMOJIb30BaHNS
WHHOBALMOHHbIX TEXHOIOM NN
Mo COBEPLLUEHCTBOBAHUIO
TEXHOMOrn4eckKnx npoLLeccos
1 NOBbILIEHNIO Ka4YecTBa
BbIMyCKaeMow NpoayKLnn

3HaTb LIeSN 1 HanpaB/ieHns
COBEPLUEHCTBOBAHUS
TEXHOM0rM4ecKmx NpoL,eccoB
B HEDTEXMMUNYECKOW ©
He(TenepepabaTbiBatoLLEN
MPOMBILLNEHHOCTH

YMeTb ocyulecTBAsATh paboThl
no MJaHUPOBaHUIO
NPOuN3BOACTBEHHOM
0EeATeNbHOCTU C
NPUMEHEHNEM
WHHOBALMOHHbIX TEXHOIOM NN

2. MecTo gucuunuHbl (MOopyns) B CTPYKType obpasoBaTesibHOW NPOrpaMMmbl

Y4aCTHUKaMu 06pa303aTen bHbIX OTHOLLUEHUH

MecTo aucuunamHbl (Moaynsa) B CTpykType obpa3oBaTenbHON NporpamMmmbl: 4acTb, (popMmupyemasn

Kon
KOMI
eTeH

(T7]7]

MpepwecTBylowne
OVUCLUNIUHBI

MapannenbHO ocBauBaeMblie
OUCUUNNHDbI

I'Iocnep.ylou.l,ue AUCLUMNJIUHDBI

MK-1

OpraHun3aumsa Hay4HbIX
nccnenoBaHmin ; CtaTucTuyeckas
obpaboTka n ohopmneHne
Hay4HbIX NCCNeLOBaHUN

BbinosiHeHWe, NOAFOTOBKA K
npouenype 3almnTbl 1 3auTa
BbIMYCKHOM KBaNNUKALMOHHON
paboTbl; Mpon3BoACTBEHHASA
NpaKTWKa: TEXHOI0rn4yeckas
(MpOoeKTHO-TexHOMorn4eckas)
npakTuKa

MK-2

BbinonHeHne, MoAroToBKa K
npouenype 3awmnTbl U 3auUTa
BbIMYCKHON KBaM(PUKALVMOHHON
paboTbl; Mpon3BoACTBEHHASA
NpaKTWKa: TEXHOI0rn4yeckas
(MPOEKTHO-TEXHOMOrnYecKas)
NpaKkTuKa




Bbibop annapaTypHoOro BbinosiHeHWe, NOArOTOBKa K
0(POPMAEHNA XUMUYECKNX npoLenype 3aWuThl 1 3aLMTa
npon3BoacTs; Beibop BbIMYCKHOM KBANNMOUKALMOHHON
obopynoBaHuNs NPON3BOACTB paboTbl; Mpon3BoACTBEHHASA

nK-3 YT 1€BOA0POAIHOrO ChiPbS; MpaKTWKa: TEXHO0rnyeckas
CWCTEMHBIN aHaM3 NPOLLEeCCOoB (MpoeKTHO-TEXHOI0rnYecKas)
XUMUYECKOWN TEXHOJIOMUK 1 MPaKTUKa; npOI/I3BO,£I,CTBeHHaﬂ
HethTenepepaboTku; NPaKTUKa: TEXHONOrnyeckas
TexHonornyeckme pacyeTsl B (MPOEKTHO-TexHoIorn4eckas)
XUMWNYECKON TEXHOJIOM N npakKTuKa

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHbIX eAMHUL,AX C YKa3aHUeM KoJIM4ecTBa
aKaheMn4YecKux 4acoB, BbiAesIeHHbIX HA KOHTAaKTHYI0 paboTy oby4alowmxcs ¢
npenogasaTesieM (No BUAAM y4eOHbIX 3aHATUHA) M HA CaMOCTOATENIbHYIO paboTy

obyualowmxcs
B 1 cemecTp 2 ceMecTp 3 ceMmecTp
cero yacos
Yyacos / Yacos / Yyacos /
. / 4yacoB B
Bup yuebHon paboTbl . 4acoB B 4acoB B 4acoB B
3N1IeKTPOHHOM _ _ .
dbopme 3/IEKTPOHHOM | 3JIEKTPOHHOM | 3/IEKTPOHHOM

cdhopme cdopme dhopme
AypuTOopHas KOHTaKTHaA paborta
(Bcero), 88 24 32 32
B TOM Yucne:
Jlekuunn 24 8 8 8
MpakTuyeckne 3aHATUS 56 16 16 24
JNlabopaTopHble paboTsl 8 0 8 0
CaMocToaTenbHasa pabora (Bcero), 304 84 144 76
B TOM 4ucne:
noAroToBKa K 3a4eTy 20 8 12 0
MOArOTOBKA K NPaKTUYeCKNM 48 16 16 16
3aHATUAM
COCTaBJIEHME KOHCMEKTOB 168 60 60 48
BbINOJIHEHNE KYPCOBbLIX NMPOEKTOB 40 0 40 0
NOAroToBKa K nabopaTopHbIM 16 0 16 0
paboTam
NMOAroTOBKa K 3K3aMeHy 12 0 0 12
KoHTponb 36 0 0 36
WToro: yac 432 108 180 144
WTtoro: 3.e. 12 3 5 4

4. Copep>XaHue aucumniauHbl (Moayns), CTPYKTypupoBaHHoOe no TeMaM (paspenam),
C YyKa3aHUeM OTBeAEeHHOro Ha HUX KoJIMYecTBa akageMUu4eCK1ux 4acos U BUA0OB
y4eOHbIX 3aHATUHI




Bupabl yuebHOM
Harpysku M ux

Ne
paspena HanMeHoBaHMe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
Bcero
N3 | NP | N3|CPC
4yacos
1 O6uine BONpOChl MOAEIMPOBAHNS 4101 4] 32 40
MonennpoBaHne 0OCHOBHbIX MPOLECCOB XUMUYECKOM
2 Aemp bou 12| 8 |28]138| 186
TEXHOJI0rnn
3 CTaTucrtnyecknim aHanams n ontuMmsaumsa XTI 410 16| 58 78
OCHOBHbIE MPUHLMMbI CO34aHNSA SHEPIrO- U
4 PyHL A 1ep 41o|s8| 76| ss8
pecypcocbeperatoLmnx TeXHOOr NI
Koutponb| 0 | O | O 0 36
Utoro| 24| 8 | 56| 304 | 428
4.1 Copep>xaHue NEeKLNOHHbIX 3aHATUH
KonuyecTtBo
XKaHue nekKuum | B
Ne HaumeHoBaHue Conepxanue neky acos /
TeMma nekuum (NepeyeHb ANAAKTUYECKUX € ANHNLL: Yyacos B
3aHATUA paspena .
paccMaTpuBaeMbIX nNoagTem, BOI'IpOCOB) 9JIEKTPOHHOMU
cdopme
1 cemecTp
OCHOBHbIE MOHATUSA 1 ONpeaeneHns
MeTO[lI0B MOAeNIMpoBaHus. Ponb
OCHOBHbIE MOHATUSA 1 .
KI/I6epHETI/IKVI B XUMNYECKOWN TEXHONOINN.
O6Lme BOMpoChI onpeaeneHns
1 MaTemaTn4yeckoe MoLesiMpoBaHmne Kak 2
MoLeNnpoBaHMA MeTonoB o
COBpeMeHHbIN MeTOoA aHa/n3a N CUHTE3a
Mo4ennpoBaHnA
XUMUKO-TEXHOJIOrM4eCKnX npoLeccos
(XTT).
MeTo0/0rMYeCcKMe 0CHOBbLI MOCTPOEHNS
MocTpoeHune MaTeMaTN4YeCKMX MOoaesNeil NpoLeccoB
O6Lwume BOMpPOCHI .
2 MaTeMaTUYecKnx XUMUYecKon TexHonorun. Meton 2
MOAEMPOBAHUS .
mMopenen V3MYECKOro ¥ MaTEMATMYECKOrO
MOAEMPOBAHUS
MaTemMaTnyeckoe onncaHue
MognenuposaHue MaTemaTnyeckoe AETEPMUHNPOBAHHbIX XTT1.
MoaennmpoBaHne KUHETUKIN FOMOTeHHbIX
OCHOBHbIX MPOLIECCOB | onucaHue y
3 Ny U FeTEPOreHHbIX XUMUYECKNX PeaKLU. 2
XUMUNYeCcKon neTepMUHNPOBAHHbIX o
KpaTkue cBeeHUsi U3 XUMUYECKO
TexXHoJIornmn X1 .
KUHETUKMN, CKOPOCTb XMMUYECKOW
peakLm, 3aKOH AeCTBYIOLLIMX MacC.
CTeXI/IOMETpVI‘-IECKI/IVI aHaJZIn3, MeXaHU3Mbl
Tunosble peakuuin. KuHeTuyeckmne momenu
MognenuposaHue o
MaTeMaTunyeckne FOMOrEHHbIX XVMUYECKMX PeaKLUii.
OCHOBHbIX MPOLLECCOB
4 XAMAYECKOIT MOAENN CTPYKTYpPbl | TUMoBblE MaTeEMaTUYECKME MOLENN 2
NMOTOKOB B CTPYKTYpbl MOTOKOB B annapaTax.
TexXHonormu
annapaTtax Moaenb UheanbHOro nepeMeLlnBaHus.
Mogenb naeanbHOro BbITECHEHUS.
WToro 3a cemecTp: 8

2 ce

MecTp




MoLennpoBaHne rOMOreHHbIX PeakTOpOB.
CTPYKTYpHbIN aHann3 npoLeccos,
npoTeKaLWumx B peakTope. MNoaxon K
MopennposaHue P tw P P OAXOR,
MopennpoBaHue NMOCTPOEHNI0 MaTEMATUYECKON MOAenn
OCHOBHbIX MPOLLeCCoB
5 XUMUYECKO XUMUYECKNX XUMNYECKOro peakTopa. PopMmnpoBaHme
peakTopoB MOJLE/NN rOMOreHHOro peakTopa
TexHonorum
naeansHOro nepemMeLlnBaHns. AHanms
CTaUMOHAPHOr0 U AUHAMUYECKOr0
peXxumoB paboTsl
OCHOBHbIe ypaBHEHMWS TeMna0BbIX
MopennposaHue yp
MopennposaHue npoueccoB. Tunbl TENJI00OMEHHbIX
OCHOBHbIX MPOLLECCOoB ~
6 XAMAYECKON TennoobMeHHbIX annapaToB XMMUYECKOW TEXHOOM UN.
annapaToB MprHUMNBI MOLENNPOBAHNSA
TexHonaornm
TennoobMeHHbIX annapaTos.
MaTemaTnyeckoe MoAeNMpoBaHue
MopenvnpoBaHue MaccoobMeHHbIX npoLeccos. MpuHLMn
MopgennposaHue N
7 OCHOBHbIX Mpoueccos [ - " NoCTPOeHUs MoLenel Macconepenaydu.
XUMUYECKOoNn ANNaDnaToB YpaBHeHus 6anaHca MaccChl, paBHOBECUS
TexHonorum P N KUHETUKW peakuun Ha npumepe
MaTeMaTn4eCckon MoLenu
MopennpoBaHue ruapoanHaMmnyecKmx
NMOTOKOB B KOJIOHHOM arnnapare.
MopenvnpoBaHue MopLenvnpoBaHue v ynpasneHue
Aemp MopennpoBaHue Aemp ynp o
8 OCHOBHbIX Mpoueccos [ - PeKTUMNKALMOHHON KOJIOHHON Ans
XUMUNYECKON ANNanaToB pa3zfaeneHuns bUHapHbIX CMecen.
TexHonorum P MopLenvnpoBaHne NpoLeccoB Ha
KOHTaKTHbIX YCTPOMCTBaX
PEKTUDNKALMOHHBIX KOJIOHH
WTtoro 3a cemecTp:
3 cemecTp
Ob6paboTka pe3ynbTaToB 3KCMNEPUMEHTA
CTaTUCTUYECKMMN MeToAaMu. MoHsATHE
CnyYanHom Benn4mHbl. OCHOBHbIE
CraTuctnyeckni o YNCNOBbIE XapPaKTEPUCTUKIN CITyHanHON
CraTuctnyeckui
9 aHann3 un BEIMYMHBI: MaTEMAaTUYECKOE OXMAAHMNE,
aHanuns XTI
onTummusauna XTI ancnepcuma. CToxacTuyeckas CBA3b.
MoHATNE reHepasbHON COBOKYMHOCTMH,
BbIBOPKYM. BbIBOPOYHbIE CTAaTUCTUYECKNE
XapaKTepUCTUKN
OnpepeneHne napaMeTpoB MOAENN MO
MeTOAY HaMMEeHbLUNX KBaApaToB.
CTaTnCT4eCcknin aHanns3 pesynbTaToB
XUMNYECKOr0 IKCMEPVMEHTA.
. MeToapbl OnpegnenexHne 0fHOPOAHOCTY ANCMEPCUN
CTaTUCTUYecKun A pen AHOPOA A p
10 aHANN3 1 KoppensaumoHHoro n | no kputeputo KoxpaHa. OueHka
€rpeccroHHOro ncnepcun BOCMpPon3BOAUMOCTM.
onTuMmsauua XTI Perp a peu P A
aHanmn3a Kputepuin CTblofeHTa Mpu OLeHKe
3HAYMMOCTUN KO3I(PPULNEHTOB perpeccuu.
KpuTtepun duwiepa ans npoBepKu
a[leKBaTHOCTM NOJIY4EHHOr 0 YPaBHEHUS
perpeccun peasisHOMy 3KCNepuMeHTYy
OCHOBHbIE MOHATUSA 1 ONpeaeNieHns:
pecypcocbepexxeHue,
3HeprocbepexeHmne, 6e30TxoaHOE
OCHOBHbIe MPUHLAMbI XMMNYeCcKoe Mpon3BOACTBO U
OCHOBHbIe NOHATUSA
11 CO3[aHUs 3HEpro- u SHEPro- U Mano0TX04HOE XMMUYecKoe
ecypcocbeperatowmx NpoV3BOACTBO, pecypcocbeperatoLee
pecyp =P = pecypcocbepexeHuns P A pecyp P -
TEXHO0rnin XMNYecKoe npon3BoAcTBO. Mpobnembl

3Hepro- u pecypcocbeperxxeHus B
XUMUYECKOWA TEXHONOTUN, HEPTEXUMUU 1
He(hTenepaboTke




OCHOBHble NnpUHUXMbI
CO30aHNA 3HEPro- "

CUCTEMHBIN aHan3
OCHOBHbIX crnocobos

TexHonornyeckmne, annapaTypHo-
KOHCTPYKLINOHHbIE,
peXxuMHonapameTpuyeckme u
OpraHn3aLnoHHO-TEXHNYECKIE NMPUEMbI I
onepauun. CMeLLeHe paBHOBECUS MpW
06paTUMBbIX peakLnsX, «3aMopaXKmBaHmne
CUCTEMbI», Haulyyllee UCrMosib30BaHue

12 LABUXKYLLEN CUbl NpoLiecca 2
pecypcocbeperatomnx | 3Hepro- n .
- (ncnonb3oBaHMe NOOOYHbLIX pa3HOCTEN
TEXHOJIOrniA pecypcocbepexeHuns
noTeHunana), yMeHblUueHne
COMPOTUBNEHNS XUMNYECKON peakuun,
YMEeHbLUEHNe COMPOTUBIIEHNS MACCo- 1
TenaonepeHocy, NCrnosib30BaHne
No60YHbIX MPOAYKTOB 1 OTXOA0B,
pereHepauuns peareHToB.
WToro 3a cemecTp: 8
Wtoro: 24
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
Konuyectso
Copep>xaHue nabopaToOpHOro 3aHATUSA Yyacos
Ne HauMmeHoBaHue | Tema nabopaTopHoro aep paTop /
(mepeyeHb ONAAKTUHECKUX €QUHNLL: 4acos B
3aHATUA paspena 3aHATHUA .
paccMaTpUBaEMbIX MOATEM, BOMPOCOB) | 9NE€KTPOHHOM
¢dopme
2 ceMecTp
MogenvnpoBaHue
OCH%BHb?x OcHosbl OcHoBbl NporpammupoBaHusa B RPMS
1 POLIECCOB nporpaMMmpoBaHmns (Cuctema MmomenmpoBaHus 2
XI5I)MI/I‘-IECKOI7I XVIMUKO-TEXHOMOrNYecknx | HedhTenepepabaThiBatOLLErO U
npoueccos HedTexnMmyeckoro Npon3BoacTBa)
TexHonornm
MogenunposaHue . narpammbl ha3oBoro paBHoBecCKs.
Aemmp OnpegneneHune ycioBui fvarp ® P
OCHOBHbIX o HengneanbHble 1 naeanbHble pacTBOPSI.
(ba30BbIX paBHOBECUI
2 npoL,eccos MonoXnTenbHble N OTpULATESIbHbIE 2
. nap-XnaKocTb
XMMUNYeCKoun OTKJIOHEHWA OT 3aKOHa Paysis. 3aKOoHbl
naeasnbHbIX PaCTBOPOB
TexHonornm KoHoBanoBa
MogennpoBaHue . Mopenb naeanbHOro rasa u ypaBHeHue
Aemp OnpepeneHne gasoson A A yp
OCHOBHbIX COCTOSHUSA NAeasibHOro rasa. YpaBHeHue
AunarpamMmel BelecTsa Ha
3 npoLLeccos CoCTOSHUA rasa BaH-nep-Baansca. 2
. OCHOBE aHaNUTNYeCKoro
XUMUNYECKOW OcobeHHOCTV NOBeLEHNS Fa3a Npu
yPaBHEHUS COCTOAHMUSA g
TexXHoNornn TemnepaType Bbile KPUTUYECKOWN.
MogenvnposaHue
. | FTmapoanHaMmyeckmne mogenm n nx
OCHOBHbIX MonennpoBaHue peakLui
. | xapakTepucTrka. TunoBble BO3MYLLEHNS.
4 npoL,eccos B annapaTax C pa3/nyHon 2
. _ KprBas oTKAnKa. MeToabl MPOBEPKN
XUMUNYECKoW CTPYKTYpOM MOTOKa
MOZEeNn Ha afeKBaTHOCTb.
TexHonornm
Wtoro 3a cemecTp: 8
Wtoro: 8
4.3 Copep>XaHue NPaKTUYECKUX 3aHATUN
Konuuectso
Copep>XaHue NPaKTU4eCKOoro 3aHATUSA Yacos /
Ne HaumeHoBaHue TeMa npakTU4ecKoro
(nepeyeHb AMAAKTUYECKNX € ANHNLL: 4acoB B
3aHATUA pa3nena 3aHATUA .
paccMaTpVBaeMbIX NMOATEM, BOMPOCOB) | 31€KTPOHHOM
¢dopme

1 cemecTp
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O6Lwme Bonpocsl

OCHOBHbIE BUAbI

nOCTpoeHI/Ie MaTeMaTUYeCcKnx Mogenen
XUMUKO-TEXHOJIOMMYECKNX 06 bEKTOB.

1 MaTeMaTUYECKNX Cnocobbl peleHnsa MaTeMaTUYECKNX 2
MoOennpoBaHua y . .
Monenen Mozenen. IMNMPUYECKNIA MOLXOL K
NMOCTPOEHNIO MaTEMATUYECKUX MOLeNen.
MocTpoeHne MaTeMaTUYeCKNUX Mogenen
OCHOBHbIe BMAbI XUMUKO-TEXHOJIOMNYECKNX 0O bEKTOB.
O6Lwme Bonpocsl
2 MaTeMaTUYECKNX Cnocobbl peleHnsa MaTeMaTUYECKNX 2
Mo4ennpoBaHus y . y
mMonenen Mozenen. IMNMPUYECKNIA NOLX0L K
NMOCTPOEHNIO MaTEMATUYECKUX MOLenen.
MogzenupoBaHue TunoBble Tenn1006MeHHbIE MPOLLECChI
MopennpoBaHue °
OCHOBHbIX NPOLLECCOB XUMUYECKOW TEXHOIOM UK.
3 J Tenno00bMeHHbIX 2
XUMNYECKON NpOLLECCoB MopenmpoBaHue Tenao0bMeHHbIX
TEXHO0r K P npoveccos. PacyeT Tennosoro 6anaHca.
MopennpoBaHue TunoBble Ten1006MeHHbIE MPOLLECChI
MopenvnposaHue o
OCHOBHbIX MPOLLECCOB XUMUYECKON TEXHOIOTUN.
4 . Tena006MeHHbIX 2
XUMUNYECKOW MPOLIECCOB MognenupoBaHue Tena00bMeHHbIX
TeXHoN0rnm P npoueccos. PacyeT Tennosoro 6anaHca.
CTpyKTypa MaTeMaTn4eCcKon Mmoaenu
MopenvposaHue PYKTYP A
OCHOBHbIe XMMUYECKoro peaktopa. OCHOBHble
OCHOBHbIX NPOLLECCOB
5 XUMAYECKOI MaTeMaTU4eckme Mogenn | MaTemMaTnyeckne Mogean XMMNYecKmnx 4
XUMUNYECKUX PEaKTOPOB peakTopoB. XapaKTepuctmyeckme
TEXHO0rnm
YPaBHEHUS PeaKTOpPOB.
CTpyKTypa MaTeMaTn4eCcKon Mmoaenu
MopenvposaHue PYKTYP A
OCHOBHbIe XUMMYeckoro peaktopa. OCHOBHble
OCHOBHbIX NPOLLECCOB
6 XUMAYECKOI MaTeMaTU4eckme Mogenn | MaTemMaTnyeckne Mogenn XMMNU4ecKmnx 4
XUMUNYECKUX PEaKTOPOB peakTopoB. XapaKTepucTmyeckme
TEXHO0rnm
YPaBHEHUS PeakTOpoB
WToro 3a cemecTp: 16
2 cemecTp
MopennpoBaHue Mognenun maccoobmeHa. Obwias
pemmp MopennpoBaHue A t
OCHOBHbIX NPOLLECCOB XapaKTepUCTKa MacCO0bMEHHbIX
7 J MaCcCo0OMEHHbIX 4
XUMNYECKON NpoLeccos npoveccos. OCHOBHOE ypaBHeHMe
TEXHO0rnm P Macconepegayu
PaBHOBecre MacCOOOMEHHbIX CUCTEM.
MogenvposaHue
MopenvpoBaHue Mopenun macconepeHoca. Mogesnb
OCHOBHbIX MPOLLECCoB
8 XUMUYECKOi MaCCO0BMeHHbIX NOrpaHNYHoOro angdy3noHHOro csos. 4
npoLeccos Mogenb NpoHuLaHns n obHoBNeHNA
TEXHO0rnm
MOBEPXHOCTM.
Mogzenun npoueccoB nepeHoca B
MopenvposaHue
MogLenunpoBaHue MHOrogasHbIX NoTokax. MaTemaTuyeckoe
OCHOBHbIX MPOLLECCoB
9 XAMAYECKOG MaCCO0BMEHHbIX onucaHmne npouecca sKCTpakLUnu. 4
npo
TEXHONOMN poueccos OBYXNOKOCTHaa MoLesb ABYX(ha3HbIX
NMOTOKOB
CxeMa NOTOKOB Ha Tapesikax KOJIOHHbI.
MogzenupoBaHue MaTemaTunyeckoe onncaHue obuiero
10 OCHOBHbIX NpoLieccoB | MopenmpoBaHue MaTepuasbHoro 6anaHca Ha Tapesikax 4
XUMNYECKON npowecca pekTudukaunum | KoJIOHHbI; MOKOMMNOHEHTHOMO
TEXHO0rnm MaTepuasbHoro banaHca; TenjoBoro
6anaHca.
UToro 3a cemecTp: 16
3 cemecTp
Ob6paboTka pe3ynbTaToB 3KCMEepUMeHTa
CraTtncTnyeckui y CTaTUCTMYeCKNMM MeTodaMu. MoHATre
CraTncTnyeckun aHanms U
11 aHann3 n CNyYyanHon Benn4mHol. OCHOBHbIE 2

onTuMmnsaunsa XTI

XTn

4YMNCNOBbIE XapaKTePUCTUKIN Cy4anHON
BEJINYMHbI
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Bbi6OpOoYHbIE CTaTUCTUYECKUE
CTaTucTunyeckmn . XapakTepucTuKn: cpenHee
CraTuctnyecknin aHanus
12 aHann3 n XTI apudmeTnyeckoe, BbIbopoyHasn 2
onTuMm3auma XTIl ancnepcus, BbiIOOPOYHbIN KOG PULMEHT
Koppensaunm
MaccmBHbIM 3KCNepUMeHT. MeToabl
CTaTucTnyeckmn MeTonbl KOPPENSALMOHHOI0 U perpecCroHHOro
13 aHanns n KOPPeALMOHHOro 1 aHanm3a npu 0bpaboTke AaHHbIX 2
onTuMm3auma XTIl perpeccMoHHOro aHasim3a | XMMU4eckoro akcnepuMeHTa. Buabl
perpeccuu.
CraTtncTunyeckui MeTonbl CTaTUCTUYECKUN aHann3 pe3ybTaToB
14 aHanns3 n KOPPENSLMOHHOI0 1 XMUMUYECKoro akcnepumenTa. Kputepum 2
onTuMusaumna XTr1 perpeccmoHHOro aHanunsa | aHasivsa
OpobHbIN haKTOPHBIN IKCMEPUMEHT.
CTaTumcTnyeckni ANropuTM CUMIMJIEKCHOro MeToa.
15 aHanm3 n OnTummsaumnsa XTI MnaHnpoBaHWe 1 onTUMMU3auus npoLecca 2
onTuMm3auma XTI MexaHunyeckoro obe3BoxumBaHnsa Topda
CUMMJIEKCHBIM METO40M
[TocTaHOBKa 3aga4vun ontumMmnilaumm B XT.
CTaTmcTunyeckni KpuTepuin onTManbHOCTH, LieneBas
16 aHanns n OnTtumunzauus XTI PyHKLMS 1 pecypcbl ONTUMU3ALLUN. 2
ontuMmnlaums XTr1 Obuwas cTpaTernsa peleHns 3agaymu
onTumMm3lauum Ha 3BM
. MeToabl onTUMM3aLMK, KNaccupukaums.
CraTuctunyeckui
SKCMepuMeHTaIbHO-CTaTUCTUYECKMEe
17 aHanms un MeToabl onTUMM3auun 2
MeToAbl oNTUMU3aumn. MeTtop Bokca
onTuMm3auma XTIl
YnncoHa
. MapaMeTpbl ONTUMU3ALUN XUMUKO-
Cratnctunyeckun P P i
TEXHONOrn4yecknx cnuctem. Nokasatenu
18 aHanu3 n MeToabl onTUMM3aLun 2
3 EeKTUBHOCTN XUMUKO-
onTummusauns XTI
TEXHOJI0rnyeCcKux NpoLLeccos
OnTumasbHoe pacnpenesieHre Harpy3ok
OCHOBHblE MPUHL UMb
OueHka 3hpeKTUBHOCTM | Mexay paboTaoLymu
CO3[,aHUNSA 3Hepro- un
19 XUMUNYECKOro TexXHOoJI0rnyeckumm annapaTamu, 2
pecypcocbeperatoLmnx .
g npou3BoACTBa BapuaHThl pacnpenesieHns raoBou 1
TEXHO0r I .
XXUOKOCTHOW Harpysok
OnTumasbHoe pacnpenesieHne Harpy3ok
OCHOBHble MPUHLMUMbI
OueHka 3hpeKTUBHOCTM | Mexay paboTaoLymMu
CO3[,aHUNSA 3Hepro- un
20 XUMNYECKOro TexXHOoJI0rnyeckumm annapaTamu, 2
pecypcocbeperatoLmnx .
g npon3BoACTBa BapuaHThl pacnpenesieHns ra3oBou 1
TEXHO0r I .
XXUOKOCTHOW Harpysok
OCHOBHble NPUHLUMBI | DKCepreTnyeckmne YpaBHeHUs skcepreTnyeckoro banaHca.
21 CO3[aHuns 3Hepro- un 6anaHcol n JKcepreTuyeckas npPov3BoANTEIbHOCTb. ?
pecypcocbeperalolnx | XxapakTepucTuKn XMMINKO- | IkcepreTniecknin aHanms TenoBbix
TEXHON0rnn TEXHOJIOrMYeCcKux CucTem | npoueccos. PelmeHne 3adau
OCHOBHble MPUHLMNbI | IKCepreTnyeckue YpaBHeHus akcepreTmnyeckoro banaHca.
22 CO3[,@aHUNSA 3Hepro- un 6anaHchl n JKcepreTuyeckas Npon3BoANTENbHOCTb. 7
pecypcocbeperatolnx | XxapakTEPUCTUKN XUMUKO- | DKCepreTU4ecKuin aHaans TenaoBbIxX
TEexXHOJIornn TEXHONOrM4ecknx CUCTeM | npoLeccos. PelleHre 3aay
WToro 3a cemecTp: 24
UToro: 56
4.4. Copep>XaHue CaMOCTOATeIbHOU PaboThbl
Copep>xaHue CaMOCTOATEJIbHOM
Bupg
HaumeHoBaHue . paGOTbI KonuuecTtBo
CaMOCTOATEJIbHOU .
pa3neina paGOTbI (nepequb ONOaAKTUYeCKNX e AUHNLL: 4yacoB
pacCMaTprBaeMbIX NMOATEM, BOI'IpOCOB)

1 cemecTp
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KoHCnekTupoBaHne 0CHOBHON 1
LOMNOJIHNTENbHOW IMTEpaTypbl N0 TEMAM:
Ponb KNBEpPHETUKN B XUMNYECKON
TexHonormu. Matematunyeckoe
MOLeNMpoBaHNE KakK COBPEMEHHbI

CamocToATeNIbHOE | MeTOoA aHalsi3a U CUHTe3a XMMUKO-
O6wme Bonpocsl
n3yyeHue TEXHOJIOrnyecknx npoueccos (XTI). 28
MoZenpoBaHua
MaTepuana MeTogosiornyeckne 0CHOBbI MOCTPOEHMUSA
MaTeMaTUYeCKMnxX Mogenien npoLeccos
XUMUYECKon TexHosiorum. Metop
(p13nM4eckoro 1 MaTeEMaTUYECKOrO
mMonennpoBaHua. MOAroTOBKa K 3a4eTy
no BOMpocam pas3gena
MoaroToBka K V3y4yeHne TeopeTn4eCckoro Matepumana no
O6Lne BonpoChI
NpakTU4eCcKum Teme NpoBefeHns NpakTUYeckoro 4
MoZenMpoBaHua
3aHATUAM 3aHATUS, OhOpPMIIEHNE OTHEeTa
KoHCneKTupoBaHme 0CHOBHOMN 1
LOMNOJIHNTENbHOW IMTEPaTypbl N0 TEMAM:
MaTemaTryeckoe onvcaHune
JeTepMuHnpoBaHHbIx XTT1.
MopenupoBaHue
CamocToAaTenbHoe | MogennpoBaHue KUHETUKM FOMOreHHbIX
OCHOBHbIX NPOLLEeCCOB y
XAMUYECKOIt n3yvyeHve N reTeporeHHbIX XMMNUYeCKNX peakLumni. 34
MaTepuana KpaTkue cBefeHUS N3 XUMUYECKON
TEXHO0r K »
KVHETWKWN, CKOPOCTb XMMUYECKON
peakLun, 3aKOH OeACTBYIOLLUX MacC.
MoAroToBKa K 3a4eTy Nno BOMpocam
pasgena
MopenupoBaHue
MoAroToBka K V3y4yeHne TeopeTn4eckoro Matepurana no
OCHOBHbIX NPOLLeCccoB
XAMAYECKOIt NpakTUYeCKum TeMe npoBefeHns NpakTUYeckoro 12
3aHATUAM 3aHATUS, 0hOpPMIIEHNE OTHETa
TeXHo0rnm
UToro 3a ceMecTp: 78
2 ceMecTp
MopenupoBaHue
MNMoaroToBka K V3y4yeHune TeopeTnyeckoro Matepuasa no
OCHOBHbIX NPOLLeCCoB
XAMAYECKOIT NpaKTUYeCKuMm TeMe NpoBefeHns NpakTUYeckoro 4
3aHATUAM 3aHATUSA, ohOpMIIeHNe oTHeTa
TeXHOI0rnm
KoHCneKkTupoBaHmne 0CHOBHOM U
LOMONHUTENBHON NUTEepaTypbl N0 TEMaM:
CTexnomeTpmnyYeCcKuin aHanns, MexaHu3Mb
MogpenupoBaHue .
CamocToATeNbHOE | peakuuin. KnHetnyeckne mogenu
OCHOBHbIX NPOLLeCcCoB y
XAMAYECKOIt n3yyeHune FOMOIrEeHHbIX XMMUYECKUX peaKkLuil. 32
MaTepuana TunoBble MaTeEMaTMYeCKMe MoLenu
TexXHoI0rnm
CTPYKTYpPbI MOTOKOB B arnmnapaTax.
MoAroToBKa K 3a4eTy Mo BONpocam
pa3fena
MogpenuposaHue
MNMonroToBKa K 3y4yeHune TeopeTnyeckoro Matepuasa no
OCHOBHbIX NPOLLeCCOB .
X AMUYECKOIT nabopaTopHbIM Teme npoeaeHuns nabopaTopHow 16
paboTam paboTbl, 0hOpMIIEHME OTHETA
TEXHO0r K
MogpenupoBaHue
BbiMnonHeHne KypCcoBOro npoeKTa B
OCHOBHbIX NPOLLeCcoB BbinonHeHne
y COOTBETCTBUN C MHOUBUAYAbHBIM 40
XUMUYECKON KYPCOBOIo NnpoekTa
3afaHVEM
TeXHo0rnm
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Wtoro 3a cemecTp:

92

3 cemecTp

CTaTucTuyeckumn
aHaNu3 1N oNTUMM3aLLNSA
XTN

CamocTosiTeNnbHOE
n3yvyeHne
MaTepunana

KoHCNeKTUpoBaHMe OCHOBHOWM ©
OOMONHUTENLHON NUTEepaTypbl MO TEMaM:
CtaTuctmnyeckun aHanus XTI1. Ponb
CTaTUCTMYECKMX MeTooB npu obpaboTke
JaHHbIX XMUYECKOr0 3KCNEPUMEHTA.
MpencTtaBneHne obbeKTa B BUAE
«YEPHOro SALMKa». IKCNEPUMEHT -
OCHOBa MOCTPOEHMSA CTAaTUCTUYECKNX
mogenen. NMoHaTne hakToOpPHOro
NPOCTPaHCTBA, PYHKLUMM OTKINKA,
MOBEPXHOCTW OTKANKA. ObLLMIA BUA,
CTaTUCTMYECKMX MOLESIEN, YypaBHEHME
perpeccuun, napameTpbl YpaBHEHUS.
OnTumuzauns XTI, NMoAHbIA GaKTOPHbIN
3KkcnepuMeHT (MN®3). MoHATNe MaTpULb
NaaHNPOBaHMA, MHTepBana
BapbWPOBAHMNS, OCHOBHOIO YPOBHS.
KoanpoBaHme nepeMeHHbIX. CBOMNCTBA
MaTpuLbl NaHnpoBaHus. OnpeneneHne
KO3(hpnumeHToB perpeccum Mo,
MopsiooK COCTaB/IEHMA MJlaHa.
CTaTMCTUYECKNIA aHaNN3 ypaBHEHUS
perpeccun. MNMpumep pa3paboTku
CTAaTUCTUYECKON MOLENN U
PerpecCcnoHHOro aHaam3a Ha OCHOBE
MN®3. MoaroToBKa K 3K3aMeHy Mo
BOMpOCaM pa3aena

50

CTtaTucTuyeckmmn
aHaNu3 1 oNnTUMM3aLLNA
XTn

MoaroTtoBKa K
NpPakTU4yeCcKnM
3aHATUAM

N3yyeHne TeopeTUyeckoro matepuana rno
TeMe NpoBefeHNs NPaKTUYeCcKoro
3aHATUSA, OhOPMIIEHNE OTYETA

OCHOBHbI€ NMPUHLNTbI
CO3[aHuns 3Hepro- u
pecypcocbeperatoLmx
TEeXHOMOor N

CamocTosTenbHoe
n3yyeHue
MaTepuana

KoHCNeKTUpoBaHne OCHOBHOWM 1
LOMONHUTENLHON NUTEepaTypbl N0 TEMaM:
OCHOBHbI€ MPUHLMMbI CO34aHNSA IHEProm
pecypcocbeperatomx TEXHOOT UNA.
CTpaTeruns co3naHus
pecypcocbeperatoLimx NponsBoacTe n eé
peannsauns. CosgaHne
BbICOKOCESIEKTUBHBIX XUMUYECKUX
npoueccos. MpUHUUN HanpaBEHHOr o
COBMeLLleHns npoueccos. Peannsaums
NPUHLMNA “CONPSXXEHHBIX” MPOLEeCcCoB.
Pa3paboTka anbTepHaTMBHbIX NPOLLECCOB
OCHOB@HHbIX Ha MEHbLUEM Yucie
XUMUYECKUX CTafWN, BbIrOOHbIX
CTEXMOMETPUYECKNX COOTHOLLEHNAX
bonee gelWweEBbIX N OOCTYMHbLIX BUAAX
Cbipbsl. icmonb30BaHME BTOPUYHbIX
MaTepuanbHbIX N SHEPTreTUYECKNX
pecypcoB, nepepaboTka NobOYHbIX
NPOAYKTOB npoueccos. MNoaroToska K
3K3aMeHy Mo Bonpocam pasgfena

68

OCHOBHble NPUHLMUMb
CO3[aHu1s 3HEpPro- u
pecypcocbeperatoLnx
TEXHOJIOT NN

MoaroTtoBKa K
NPaKTU4YeCKnM
3aHATUAM

/3yyeHne TeopeTUyeckoro Matepmana rno
TeMe NpoBefeHNs NMPaKTUYeCcKoro
3aHATUSA, OhOPMIIEHNE OTYETA
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WToro 3a cemecTp: 134

UToro: 304

5. NMepevyeHb y4eOHOMU NnuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no

aucuunnuHe (Mmopynio)

Bbubaunorpaduueckoe onucaHue

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nnTepaTypa

MaccoobmeHHble MPOLECCHl XUMU4eckon TexHonorum; XMMNU3OAT, 2017. -

DNEKTPOHHbIN

1 Pexxum poctyna: http://www.iprbookshop.ru/67361.html pecypc
MaTeMaTnyeckoe MoLeNMpoBaHmMe NpoLLeccoB TernjoMacconepeHoca u
TepMoynpyrocTu : yuebHoe nocobue / A. B. EpemnH [n gp.]; 3N1EKTPOHHBIIA
2 | Camap.roc.TexH.yH-T, TeopeTnyeckme 0CHOBbI TEMNNOTEXHUKN U g
rmgpomexaHuka.- Camapa, 2018.- 230 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3448
MogennpoBaH/e XMMUKO-TEXHOJIOMMYECKMX NMpoLLeccos. B 2 yacTax. Y.1.
CratucTuyeckume pacyeTbl 1 obpaboTka akcnepnmMeHTa. Peanusaumsa y
. : ) N o DNEKTPOHHbIN
3 | peweHunn B cpene Microsoft Excel; KazaHCKMin HaLMOHaNbHbIN g
nccnenoBaTeNbCKUN TEXHONOrMYeCKMM yHnBepcuteT, 2019.- Pexxum Pecyp
noctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100562
MogennpoBaH/e XMMUKO-TEXHOJIOTMYECKMX NMPoLLeccoB. B 2 yacTtax. Y.2.
MnaHnpoBaHMe ONTUMaJIbHOr0 3KCNEepUMeHTa, peannsaumns peweHnin B 5 y
. . . 9 . JIEKTPOHHBIN
4 | cpene Microsoft Excel; KazaHCKMIA HaLMOHaNbHbIN NCCAef0BaTEeNbCKNIA .
TexHosorn4yeckuu yHnsepcuteT, 2019.- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||109559
MogaenunpoBaHune sHepro- n pecypcocbeperatoLnx NpoLLeccos B
XUMNYECKON TEXHONOrUKN, HehTEXMMMIN N BroTexHonormm, CaHKT- y
y y DNEKTPOHHbIN
5 | NeTepbyprckuin rocyLapCTBEHHbLIN YHUBEPCUTET MNPOMBbILLIEHHbIX g
TEXHOMO0rMM 1 gnsanHa, 2017.- Pexxum goctyna: pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102528
OCHOBbI MaTEMaTUYECKOr0 MOAeNInpoBaHus; UHTepHeT-YHMBepcmTeT
6 NHdopmaumnoHHbIx TexHonorun (MHTYUT), An M Ap Megua, 2021.- INEeKTPOHHbIN
Pexxum pgoctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102028
OcHoBbI MaTeMaTUYeCKOro MoaennposaHus; MNpodgobpasosaHmne, 2021.- 3 y
, JIEKTPOHHbIN
7 | Pexxum poctyna: acvDC
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102194 Pecyp
YTnnmsauma npoMbILLIEHHbIX OTX0L0B U pecypcocbeperkeHne. OCHOBBI, y
. ) DNEKTPOHHbIN
8 | KoHuenuuu, metoabl; Hdpa-NHxeHepus, 2019.- Pexxmum gocTtyna: g
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||86662 Pecyp
[ononHuTeNnbHasa iMTepaTypa
Obwas xuMmnyeckaa TexHonorna. BeegeHvne B MogenmpoBaHme XMMUKO- y
] ) DNEeKTPOHHbIN
9 | TexHonornyeckux npoueccos; Jloroc, 2014. - Pexxmum goctyna: acvDC
http://www.iprbookshop.ru/66419.html Pecyp
OCHOBbI MaTEMATMYECKOro MogennpoBaHnsa; TamboBCKuia 371EKTDOHHbI
10 | rocynapCTBEHHLIN TexHnYecknin yHuBepcuteT, 9bC ACB, 2018.- Pexum P

nocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||94360

pecypc
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11

OCHOBbI MaTEMaTNYECKOro MOAEIMPOBAHNSA; YIbAHOBCKMI
roCydapCTBEHHbIN TEXHUYECKMI yHMBepcuTeT, 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||106110

DNEKTPOHHbIN

pecypc

12

MpuHUKMNBI MaTeEMaTMYeCKOro MoaennmpoBaHma n aHanmsa XTC. Pacyer
MaTepuanbHoro 6anaHca XTC 4eKOMMNO3ULNOHHBIM MOAYJIbHbIM METOOM :
MeTofh.yKa3aHusa K f1ab. pabotam / Camap.roc.TexH.yH-T, XumMmnyeckas
TEXHOJIOr A U NpoMbILLIeHHasa akonorus; coct. C. . Wkapynna.- Camapa,
2014.- 23 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2117

DNIEKTPOHHBIN

pecypc

13

PacyeTbl 1 MOLENUPOBAHNE B XUMUYECKOW TEXHONOM MM C MPUMEHEHNEM
Mathcad; Ka3aHCKMI HauMOHabHbIN UCCeLoBaTeIbCKUN
TexHosorn4yeckuu yHnsepcuteT, 2018.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100601

DNIEKTPOHHbIN

pecypc

14

CoBpeMeHHble MeToAbl MOAEIMPOBAHNA Y UHTEHCMDUKaLUN
TEXHOJIOrMYecKnX NpoLeccoB HedTernepepaboTKy N HeTEXUMUN :
KOHCMeKT nekuun / CaMmap.roc.TexH.yH-T, XMMUYeckas TeXHOJIOrns
nepepaboTku HedTK 1 rasa; cocT. B. I'. Bnacos.- Camapa, 2014.- 40 c..-
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2173

DNEKTPOHHbIN

pecypc
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SHepro- 1 pecypcocbeperatoLime NPoLLECChl B 3aLLNTE OKPYXKaloLLLeN
cpeabl; CaHkT-NMeTepbyprcknii rocy4apCTBEHHbIN YHUBEPCUTET
MPOMbILLIEHHbIX T@XHOJIOTUM 1 An3aiiHa, 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102598

DNEKTPOHHbIN

pecypc

HocTtyn oby4vatowmxcs K 9P HTB CamI'TY (elib.samgtu.ru) ocyuwiecTsnseTcs nocpeacTBOM /NEKTPOHHOMN

NH(OPMaLIMOHHON 06pa3oBaTeNbHON Ccpelibl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepeyeHb UH(POPMALUOHHBIX TEXHONOINUMK, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca nNo AucuuniauHe (Moaynio), BKAOYas nepevyeHb

nporpaMMHoOro obecneyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCS MyAbTUMeANAHOe 0bopyaoBaHue.

OpFaHI/ISOBaHO B3anMOAencTeme 06y‘-la}OLLI,EI'OCFI N npenopgasaTtena C UCNoJsib3o0BaHNEM 3)'IEKTpOHHOI7I

NH-hopMaLMoHHoN 0bpa3oBaTeNibHOM Cpeabl YHUBEPCUTETA.

Ne Cnocob
HauMmeHoBaHue MpousBoauTesnb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHasa | Microsoft
1 . JInueH3noHHoe
cnmcTema (3apybexHbii)
2 | Microsoft Office 2013 Microsoft o JInueHsnoHHoe
(3apybexHblii)
MporpammHoe obecneyeHne AO «AHTUNNarvaTt»
3 o JInueH3noHHoe
«AHTUMMNArnaT.OKCnepT» (OTeyecTBEHHbIN)
3A0 «CotT/lanH
MaTeMaTnyeckoe nporpamMmmHoe obecneyeHmne .
4 Tpengo» JInueH3noHHoe
Mathcad ~
(3apybexHblii)
MNonpaspeneHue
RPMS (Cnctema MoaenMpoBaHus NPOMBbILLIEHHON
5 |HedTenepepabaThiBatowero n HeyTEXMMMYECKOr0 | aBTOMaTU3aLuUn JInueHsnoHHoe
Nnpon3BOACTBA) Honeywell
(3apybexHblii)
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7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaunMeHoBaHue KpaTkoe onucaHue Pe>xxum pocTtyna
1 KomnbioTeptoe http://www.intuit.ru/department/calculate/compmodel/4/ Pecypcel OTKpbITOrO
MOAesIMpoBaHmne focTyna
KOHCY L TALIMOHHLI Pecypcbl OTKpbLITOro
2 | ueHTp Matlab u http://matlab.exponenta.ru yp P

Simulink Aoctyna

Scopus - 6a3a 3apybexxHble 6a3bl

_ DAHHbIX
3 | maHHbIx pedepaToB | http://www.scopus.com/ OrPAHIYEHHOTO
N UUTMPOBAHNS
AoCTyna

Pecypcbl OTKpbLITOro

4 | POCMNATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru nocTyna

PecypCbl OTKPbLITOro

5 | KoHcynbTaHT natoc | http://www.consultant.ru
AoCcTyna

8. OnucaHuMe MaTepuanbHO-TEXHMYECKOMN Da3bl, HeOOXoo4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

JleKunoHHbIe 3aHATUSA

YyebHasa ayautopus ANd MPOBEAEHMS 3aHATUIA JNIEKLWOHHOIO TUMa, TEKYLWEero KOHTPoasd u
NPOMEXYTOYHON aTTecTauuu.
TexHn4yeckne cpenctBa 0by4vyeHus, chyxalmne ANsS nNpenctaBiaeHUs yvyebHonm nHgopmaumn 60sbLION
ayamTopumn, Habop AEeMOHCTPaLMOHHOrO 060pyAOBaHUSA: 3KpPaH, MPOEKTOP, MEPEHOCHON HOYTOYK.
Habop y4yebHo-HarnagHbix nocobuir, obecneymBaoWnx TeMaTUYeckne WINOCTPaALMKM, COOTBETCTBYOLLME
paboymm y4yebHbIM NporpaMmamM AUCLUMANH: KOMIMIEKT MakaToB «Xumus» 560x800 mm.
Cneumnanm3npoBaHHas Mebenb: 27 yYeHUYeCKUX NapT, CTON U CTYN AS14 npenoaasaTtens, Tymba, fAocCKa.

MpakTuueckue 3aHATUA

YyebHas ayauTopus AN MPOBEAEHMS 3aHATUA CEMUHAPCKOro TuMa, TEKYLWero KOHTPOoAsd u
NMPOMEXYTOYHON aTTecTauuu.
TexHnyeckme cpefctBa obydvyeHusa, cnyxawme ANA npencTabBfieHns yy4ebHonm mHdopmaumm 60nbLION
ayamTopumn, Habop AEeMOHCTPaLMOHHOrO 060pyAOBaHUSA: 3KpPaH, MPOEKTOP, MEPEHOCHON HOYTOYK.
Habop y4yebHo-HarnagHbix nocobun, obecneymBaloWmnx TeMaTmyeckmne MANCTPaLnmM, COOTBETCTBYOLWME
paboymm y4yebHbIM NporpaMmmamM AUCLUMANH: KOMMIEKT M1akaToB «Xmumus» 560x800 mm.
CneunanusvpoBaHHasa mMebenb: 14 yyeHUYeCKUX CTONO0B, 28 yYeHUYECKUX CTYyNbeB, CTON WU CTYyn ANd
npenofaBaTens, LocKa.

JlabopaTopHble 3aHATHA

YyebHan nabopaTopusi ANs NPOBeAEHNS 3aHATMIA nabopaToOpHOro Tuna.
NabopaTtopus «Mpouecchl 1 annapaTbl XMMUYECKOW TexHoormm». Jlabopatopusa ocHaleHa obopynoBaHueM:
ycTaHOoBKaMu: "[mapaBnnyeckoe conpoTtusneHune cetn”, "McnbiTaHne ueHTpobexxHoro Hacoca", "M3yyeHune
TennoobmeHa B TensoobMeHHuKe "Tpyba B Tpybe", "M3yvyeHune npouecca pekTudunkaumum bnHapHom cmecn".

CaMmocTosaTenbHas pabora
MomellleHe AN CaMOCTOATENbHON paboThl OCHALLEHO KOMMbIOTEPHOW TEXHUKOM, C BO3MOXHOCTbIO
MOAKJIOYEHNS K CETU «MIHTEPHET» U C OCTYMNOM B 3JIEKTPOHHY0 MH(OPMaLMOHHO-06pa3oBaTeNbHY0 Cpeay

CaMmI'TY u cneunanm3npoBaHHon mebenbio.
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http://www.intuit.ru/department/calculate/compmodel/4/
http://matlab.exponenta.ru
http://www.scopus.com/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
http://www.consultant.ru

9. MeTogunyecKkue MaTepuabl

MeTognyeckue pekoMeHgauunn rnpn pa60Te Ha JIEKUUU

[lo neKkunmn CTyaeHT OO0JKEH NMPOCMOTPETh y4ebHO-MEeTOANYECKYIO U Hay4YHYIO NUTepaTypy Nno TemMe
NeKkunn ¢ TeM, YTobbl UMETb NpeacTaBeHne o npobniemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuum obyvatowmmcs coobllaeTcs TeMa NeKuumn, naaH, BONPoChl, noajexaliune
PacCMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbIl MaTepuan, coobuaemblin
npenofaBaTeneM, LO/DKEH HE MPOCTO MNPOCAYLWMBATLCA. OH A0/KeH ObiTb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMPOBaH Ha ByMare v 3akpeneH B MamsaTu. MNpnucTynas K CayLwaHnio HOBOro y4ebHoro
MaTepuana, Nnosie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yyeHHbIM. Cnens 3a TEXHUKON YTeHus
NEKUMN (aKLEHT Ha CYLLEeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, May3a 1 T.M.), HeobxoaMMo BCeq 3a
npenofaBaTesieM YMeTb BblAEeNsATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPeaensiTb X cofepXKaHue, Nnpobnemsi,
npennofiaraTb UX BO3MOXHbIE PELUEHMNS, OOKa3aTeNbCTBa U BbIBOAbI. OCyLeCTBAAS TaKyl paboTy, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPoBaHUE 1 AajbHelllee
n3yyeHne.

KoHcnekTupoBaHne nekuuu nossonseT obpaboTaTh, CUCTEMATU3NPOBATHL W Jyylle COXPaHUTb
NOJIyYeHHY0 MHDOPMaUNo C TeM, 4Tobbl B ByaylWweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaep)xaTesbHble MOMeHTbI. TUNnYHas ownbka, coBepluaeMas 0byyatoLmnmMcs, 10CI0BHOE KOHCMEKTMPOBaHMe
peyn npenofasaTens. Kak npasuniao, Npu 3anmcu «CJ0BO B C/I0BO» HE OCTAeTCA BPEMEHU Ha 06ayMbiBaHMeE,
aHanM3 n cuHTe3 uHdopmauun. OTbrpas HY>KHYIO MH(OPMALILIO, FTNaBHbIE MbICK, NPO6AEMbI, pelleHuns u
BbIBOAblI, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTb €ro TakuM 06pa3oMm, YTobbl MOTOM MOXXHO ObISI0 IEFKO B HEM
pa3obpaTbcs. XenaTesibHO 0CTaBUTb B paboumx KOHCMEKTax Moss, Ha KOTOPbIX MOXXHO ByAeT aenatb MOMETKU
N3 PEeKOMEeHAOBaHHOW NUTepaTypbl, LOMOJHAKLWMNE MaTepuan MPOCAYLWAHHONW JleKuumn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb TEX UMM MHbLIX TEOPETUYECKUX MOJIOXKEHUA. C OKOHYaHUEM NeKLUK
paboTa Hafd KOHCMNEKTOM He MOXXEeT CHMTaTbCs 3aBepLleHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/IbHbIE MecTa,
NMPOBEPUTb, BCE JIN MOHATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C TeM, YTOObl KOHCNEKT MOr ObIThb
NCMNOMb30BaH B MpoLecce NOAroTOBKM K MPaKTUYECKUM 3aHATUAM, 3a4eTy, 3K3aMeHy. KOHCNeKT nekuun -
He3aMeHUMbI y4eOHbIN JOKYMEHT, HEOBXOAUMBIN 419 CAMOCTOSATEIbHON PaboThl.

MeToau4yeckme pekoMeHaaLumm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTuyeckne 3aHATUA NO ANCLMMINHE NMPOBOAATCS B LENax BblpaboTKM NPakTUYECKUX YMEHWI Y
nprnobpeTeHns HaBbIKOB B peLleHnn NPothecCMoHas bHbIX 3a4ay.
PekomeHayeTCs cnenytollas cxema NoAroTOBKY K MPaKTUYECKOMY 3aHATUIO:
1. 03HaKOMMEeHMe C MAaHOM MPaKTUYECKOro 3aHATMSA, KOTOPbIM OTpaaeT Codep)xaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa NeKunu;
3. YTeHue PeKoMeHO0BaHHON NUTepaTypsl;
4. NoAroTOBKa OTBETOB Ha BOMPOCHI MiaHa NPaKTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3aaHWi, 3a4a4y u ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCSA MO BOoNpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakKTUYeCKUX 3aHATUA 1 (namn) nekumin. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe PeKOMEeH0BaHHOM
NNTEpaTypbI.

PaboTa CTyneHTOB BO BPeEMS MPAKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
dKTUBHOE Yy4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VII7I, CrnocobHOCTb Ha OCHOBE Nnony4YeHHbIX 3HaHWUN
HaxoOnTb Haubonee 3HeKTMBHbIE peLeHns MOoCTaBAEeHHbIX nNpobnem, ymeTb HaXxo4UTb MOJIE3HbIN
[IOMNOJSIHUTENbHbLIA MaTepnan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTe BHMMaHWE Ha
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OCHOBHbIE MOHSATWSA, aNrOPUTMbI, ONPeAensTb NPaKTUYECKYI0 3HAYMMOCTb pacCMaTpPMBAEMbIX BOMPOCOB. Ha
MPAKTUYECKUX 3aHATUSAX 0byvatoWwmnecs A0SXKHbl YMETb BbIMOJHUTbL pacyeT Mo 3afaHHbIM NapaMmeTpam uan
BblpaboTaTbh onpeneneHHble peleHns no obo3HayeHHON npobneme. 3afaHns MoryT 6biTb rpynmnoBble U
VHAUBMAYaNbHbIE. B 3aBUCMOCTU OT CNIOXHOCTY NpeffaraeMblix 3alaHnin, Lenen 3aHaTus, obuiein nogroToBKy
obyyatoLmxcs npenoaaBaTeSlb MOXET MOACKA3aTh 00y4YaloWMUMCs afropuT™ peLleHns nan nepeoe AencTeue,
nNn ykasaTb obuwiee HanpaBneHne paccyXAeHui. MonyyYeHHble pe3ynbTaTbl 06CYy)XAAOTCH C NO3ULUA UX
afleKBaTHOCTU Uan 3(HEKTUBHOCTM B PAaCCMOTPEHHON CMTYaLMN.

MeToauyeckne pekomeHaaumm npu paboTte Ha N1abopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHo paboTbl OENUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NpPaKTUYecKyHo.

HeobxoAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMU 3aHATUA ABAAIOTCS NpoBeaeHne nabopaTopHom paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYaloLwasa 06cyxaeHre TeopeTnyecKmx 0CHOB BbIMNOJHAEMOWN paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNI NHCTPYKTaXK Mo
NCnoNb3oBaHuNto Heobxoamnmoro obopynosaHus. MpenogaBaTesb KOPPEKTUPYET AeATeNbHOCTb 0byyatolerocs
B nMpoLecce BbiMNosHeHUs paboTel (Nnpu HeobxoaumocTun). MNocne 3aBeplieHns nabopaTopHON paboThl
noABOAATCS UTOrK, 06CYXAaloTCA pe3ynbTaThl 4eATENbHOCTH.

Bo3MOXHbI crepytoumne GpopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnoBas u
nHaneuayanoHas. NMpn poHTanbHOM hopMe BbINOJHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pas3finYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BLINOAHAETCS rpynnon (KkomaHgon). Mpu
NHAMBMAYaAbHOW hopMe 06y4atoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHWS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXxoauMbIl TEOpeTUYeCKUA N MPaKTUYeCKUA MaTepuan, copepXxalwue 3NeMeHTbl U’
nocnenoBaTesbHY UHCTPYKLNIO MO MPOBeAEHNIO BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHuN,
TpeboBaHMs 1 hopMy OTHETHOCTU MO AaHHOW paboTe.

MeToanyeckue pekomMeHagauunn rno BblIMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusauns camocToaTeNbHOW paboTbl 06y4YalOWMXCS OPUEHTUPYETCS HAa aKTUBHbIE METO[bl
OB/JlafeHWs 3HaAHWAMW, pa3BUTME TBOPYECKWX cCnocobHoOCTel, Mmepexonh OT MOTOYHOro K
VUHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C y4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHOM UTEpaTypon,
MaTepuanaMmn nepuoanyecknx n3gaHnin n MHTepHeTa aBasieTca Hanbonee ahheKTUBHLIM METOLOM MOJSTyHEHNS
JIOMOJIHATESIbHbIX 3HAHWUIA, NO3BOMSET 3HAYMTENbHO aKTUBM3MPOBATHL MPOLECC OBNAAAEHWUS MHopMaumnei,
crnocobecTByeT 6osiee rnyboKoOMy YCBOEHMIO M3yYaeMoro Mmatepuasna. Bce HoBble MOHATUS MO U3y4aeMon Teme
HeobX0AUMO Bbly4YnTb HAU3YCTb 1 BHECTU B FI0CCAPWiA, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3yyYeHus Kypca.

CamocTosATenbHas paboTa peannsyeTtcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUIA;

® Ha NIeKUUSX, NMPAKTUYECKNX 3aHATUNAX;

® B KOHTaKTe C npenonaBaTesieM BHeE paMOK paCrnncaHus;

® Ha KOHCYJibTauuMax Mo y4yebHbIM BONpPOCaM, B X04€e TBOPYECKMX KOHTAKTOB, MPW NUKBMAALNN
3a,£I,OJ1)KeHHOCTeIZ, NpPW BbINOJTHEHUN MHONBUAYAIbHbIX 3a,uaH|/||7| nT.n.,

e B OnbAMoTeKe, AOMa, Ha Kadenpe Npu BbINOJHEHUN 00yYatoWMMCA yYeOHbIX N MPAKTUYECKUX
3ajav.

O HeKTUBHbLIM CPeACTBOM OCYLIECTBAEHMNS 06y4YaloWwmMMCs caMoCcTosaTeNbHON paboThl sBASETCS
3NeKTPOHHas MHDOopMaLnoHHo-0bpa3oBaTeNbHas cpefla YHUBepCUTETa, KoTopas obecneynBaeT JOCTyn K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUWUMNAUH (Momynein), NpPakTUK, K U3AAHUAM 31eKTPOHHbIX
H6UBNNOTEYHBIX CUCTEM.

10. ®oHA OLLEHOYHbIX CPEACTB NO AUCUUNIMHE (MOaYyNIo)

DoHA OLLEHOYHbIX CPeACTB NpeacTasJsieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI
61.B.01 «<MogenupoBaHue 1 oNTUMMU3aLNA XUMUKO-

TexXHoJI0rn4ecknx rnpoueccos»

DoHA, OUEHOUYHbIX CPEeACTB

no agucuunjinHe

51.B.01 «<MopgenupoBaHue U ONTUMU3ALUA XMMUKO-TEXHOJIOrMYECKUX NMPOLLecCcoB>»

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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18.04.01 Xummn4yeckass TeXHOI0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

MarucTp

OyHas

2022

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

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kaghegpa "XuMns n xmmMmmnyeckas TeXHo0rns
(HO-XT)
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3ay4eT, 3a4eT C OLEeHKON, DK3aMeH




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

nporpamMmbi

HaumeHoBaHue
KaTeropum
(rpynnsi)
KOMNeTeHL UM

Kop mn
HauMeHOBaHMue
KOMMNEeTeHLUmn

Kop n HaumMeHoBaHue
WHAUKATOPa [O0CTUXEeHUA
KoMneTeHuuun

Pe3ynbTaTbl 00y4yeHus
(3HaTb, yMeTb, BnageTb,
COOTHEeCEeHHble C
MHAMKaTOpaMu
BOCTUXKEHMA
KOMMNeTeHLun)

lNpotheccnoHanbHble KOMMNEeTeHLNN

He npenycmoTpeHo

MK-1 CnocobeH
pa3pabaTbiBaTb
niaHbl BHEAPEHUS
HOBbIX TEXHONOT A
Ha NpoOWn3BOACTBE,
OCYLLEeCTBNATh
PEKOHCTPYKLNIO 1
MOZLEPHM3aLMI0
npovn3BOACTBA

MK-1.1 Pa3pabaTbiBaeT
NNaHbl BHEAPEHUS HOBbIX
TEXHOJIOTUI C Y4eTOM
TpeboBaHUN AENCTBYIOLLINX
HOPMaTWBHbIX LOKYMEHTOB

BnaneTtb HaBblKamMu
NAaHNPOBAHMNSA BHEOPEHUNS
WHHOBALMOHHbIX TEXHOIOM NN
B MPOM3BOACTBEHHbIN
npouecc

3HaTb OCHOBHbIE
WHHOBALMOHHbIE
HanpaB/eHNs pa3BUTUS
XUMUNYECKON TEXHONOT UK,
OCHOBbI MJIAHNPOBAHNSA
BHEAPEHNS HOBbIX
TEXHOJIOTUI; aKTyalslbHble
TpeboBaHUS HOPMATUBHO-
NpaBOBOM OOKYMEHTaLMmM Ha
NPOEKTUPOBaHMNE
0esATeNnbHOCTLN B
He(TenepepaboTke u
HeTexnMmnmn

YMeTb NpoBoauTb paboTbl No
NJaHWPOBAHWNIO BHEAPEHNS
HOBbIX TEXHOJIOTMIN C Y4ETOM
TpeboBaHWU LEeNCTBYOLWMNX
HOPMATMBHbIX LOKYMEHTOB

MK-1.2 NMpumeHseT cnocobbl n
METOAbl PEKOHCTPYKLMMN 1
MOAEepHM3aLnn
Npon3BOACTBA
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BnageTb HaBblKaMu
NPUMEHEHUNS COBPEMEHHbIX U
NporpeccuBHbIX cnocobos
MOJepHM3aumMm Npon3BoacTBa

3HaTb COBPEMEHHbIe
NCTOYHMKN NHOPMaLUn
(MHTepHeT — 6a3bl AaHHbIX) B
061aCcTV PEKOHCTPYKLIAN 1
MOJlepHM3aLMN
Npon3BOACTBA; NepenoBbIe
cnocobbl 1 MeToAbI
PEKOHCTPYKLMMN 1
MOZEepHM3aLNN XUMUYECKNX
Npon3BOACTB




YMeTb oLeHUBaTb

3 HeKTUBHOCTb
TEeXHO0rM4ecKoro npoLecca,
BbIAENIATb U OLLEeHUBATh
Hanbosiee 3Ha4YUMbIEe PUCKM
npw ocywiecTeineHnn pabot
MO0 PEKOHCTPYKLMMN 1
MoZepHM3aLmMm Npon3BoacTBa

MK-1.6 AHanm3npyeT u
CUCTEMATU3NPYET OaHHbIE O
HeobXxoaMMoCTK
MOLEepHM3aLun 1
ONTUMM3ALUN TEXHOOM M

BnageTb HaBblKaMu
CUCTEMHOr0 aHan3a
WHHOBALMOHHbIX TEXHOJIOr N
ONs NpUMeHeHNs B
KOHKPETHbIX YCN0BUAX
npon3BoACTBa

3HaTb MeToAbl aHaNu3a
HeobxoaMMoCTu n
uenecoobpasHoCcTH
MOZepHM3auumn n
onTUMM3aLUMmM B 0bacTu
XUMUYECKOM TEXHOMOr K

YmMeTb npoBOANTb aHaJIN3
cncTtemMaTm3aunto oaHHbIX O
HeobxoaMMoCTK BHEOpPEHNA
WHHOBALIMOHHbIX TEXHOI0r NI

MK-2 CnocobeH
cobnogaTh
TpeboBaHus
NPON3BOACTBEHHOW
JNCLUMIINHBI,
TpeboBaHus
OpraHos,
OCYLLECTBIAOLLMX
TeXHUYeCcKunmn
Hana3op

MK-2.1 KoHTponupyet
BHeapeHue TpeboBaHuii
CUCTEMbI MEHE[)KMEHTA
Ka4yecTBa

BnageTb HaBblkaMu
BHeApeHus TpeboBaHui
MeHe)XMeHTa Ka4yecTBa B
npodeccnoHabHOM
0EeATeNbHOCTU

3HaTb OCHOBHblE MEeTOAbI
3Hepro- u
pecypcocbepekeHns B
npogecCcnoHabHOM
LeATeNbHOCTH

YMeTb OCyLLeCTBAATb
KOHTPOJIb BHEZIPEHMSA
TpeboBaHUN CMCTEMBI
MeHe[)XMeHTa KayecTBa B
obnacTn aHepro- u
pecypcocbepexeHuns

MNK-2.4 BegeTt
NPON3BOACTBEHHYIO
LesATeNbHOCTb C YYeTOM
TpeboBaHNi
3aKOHOJaTeNbCTBa
Poccuinckon ®epepaunmn
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BnageTb HaBblKkamMiu B
obnactu paspaboTku n
onTMMM3aLUn
TeXHON0rM4ecKmx npoL.eccos
N CUCTEM C NO3ULMIA SHEPrOM
pecypcocbepexeHuns c
y4yeTom TpeboBaHMi
3aKoHO4aTeNbCTBa
Poccuickon ®epepauuu




3HaTb TpeboBaHMsA OXpaHbl
TPyAa, 3KOJOrM4eckomn un
no>xapHon 6e3onacHoCcT B
obnacTn aHepro- u
pecypcocbeperatoLmx
TEXHONOr NN XUMUYECKUX,
HepTeXMnYyecKnx n
HedTenepepabaTbiBaOLLINX
NpPOn3BOACTB

YMeTb aHaM3npoBaTh
(PU3NKO-XMMUYECKMne
3aKOHOMEPHOCTU, MEXAHWN3M
N KNHETWKY MPOLECCoB
3Hepro- u
pecypcocbepexeHuns

MNK-3 CnocobeH
NnJaHNpPoOBaTb
NpPoV3BOACTBEHHY
0 0eATeNbHOCTb,
paccynTbIBaTh
NPON3BOACTBEHHbI

MK-3.3 BHOCUT npensioxxeHus
Mo COBEPLLUEHCTBOBAHUIO
TEXHOJIOrMYEeCKMX NpoLEeccoB,
MOBbILLEHWIO KaYeCTBa
BbIMYCKaeMOon NpoayKLum

Bnanetb HaBblKamu
NCMOJIb30BaHNS
WHHOBALMOHHbIX TEXHOIOM NN
Mo COBEPLLUEHCTBOBAHUIO
TEXHOMOrn4eckKnx npoLLeccos
1 NOBbILIEHNIO Ka4YecTBa

€ MOLLHOCTM

BbIMYCKAeMOMN NPoayKLMm

3HaTb LIeSN 1 HanpaB/ieHns
COBEPLUEHCTBOBAHUS
TEXHOM0rM4ecKmx NpoL,eccoB
B HEDTEXMMUNYECKOW ©
He(TenepepabaTbiBatoLLEN
MPOMBILLNEHHOCTH

YMeTb ocyulecTBAsATh paboThl
no MJaHUPOBaHUIO
NPOuN3BOACTBEHHOM
0EeATeNbHOCTU C
NPUMEHEHNEM
WHHOBALMOHHbIX TEXHOIOM NN

MaTpuua cCOOTBETCTBUA OL,EHOYHbIX CPEeACTB 3anJlaHUPOBaHHbIM pe3yJsibTaTaM

obyyeHus
Tekywun | Mpomex
Kop mHaukaTopa yu P y
OueHoYHbIe KOHTPOJ/Ib | TO4YHasA
BOCTUXXEHUA Pe3synbTaTtbl 00y4yeHus
cpepcTBa ycnesaeMm | atrecTau,
KOMMeTeHLun
OoCTH us
O6LwwuMe BONPOChl MOAENNPOBAHUA
MK-1.1 Pa3pabaTbiBaeT
naaHbl BHELPEHNA
HOBbIX TEXHOJIOMUIA C BnapeTtb HaBblKaMy NaHNPOBaHNA BHeApeHus | OTyeT no
y4eTom TpeboBaHui MHHOBALMOHHbIX TEXHOIOT NI B NPaKTU4YeCcKum [a Het
LEeNCTBYIOLLMX MPOM3BOACTBEHHbIN MpoLecc 3aHATUAM
HOpPMaTUBHbIX
LOKYMEHTOB
3HaTb OCHOBHbIE NHHOBALMOHHbIE
HanpasJieHNs Pa3BUTNA XUMUYECKOWN
TEXHOJI0MW; OCHOBbI MAHNPOBAHMNS
BHELPEHNA HOBbIX TEXHOOTNI; aKTyaslbHble
M Bonpochl K 3a4eTy HeTt Ja
TpeboBaHMA HOPMaTUBHO-MPaBOBON
LOKYMEHTaLWW Ha NPOeKTUpoBaHmne
LeATensHoCTH B HedhTenepepaboTke n
He(TeXMnn
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YMeTb NpoBoAUTb PaboThl MO MAaHVPOBAHNIO

BHeJpPEeHNS HOBbIX TEXHOJIOMUI C Y4eTOM Oruer no
P NpPakTU4eCcKum Ha Het
TpeboBaHM AENCTBYIOLNX HOPMATUBHbIX
3aHATUAM
[OKYMEHTOB
MK-1.2 MNMpumeHseT YMeTb oueHnBaTh 3PPEKTUBHOCTb
Cnocobbl 1 MeTOoAbI TEXHOJIOrMYeCKOoro npoLiecca, BbILeNATb 1 OTyeT no
PEKOHCTPYKLUN 1 oLeHVBaTb Haubonee 3Ha4YMMble PUCKN MpK npakTU4yecknM Oa Het
MoZepHu3auun ocyLLecTB/IeHUM paboT NO PEKOHCTPYKLNY 1 3aHATMAM
Nnpon3BOLCTBa MOZepHU3aLny Nnpon3BoaCcTBa
BnapeTb HaBblKaMy NPUMEHEHNS OT4eT no
COBPEMEHHbIX 1 NPOrPecCUBHbLIX CNocoboB NPaKTUYeCKUM [a HeTt
MoZlepHu3aLuy Nnpon3BoacTBa 3aHATUAM
3HaTb COBPEMEHHbIE NCTOYHUKK MH(OopMaL MK
(MHTepHeT — 6a3bl AaHHbIX) B 0bnacTu
peKOHCprKLI,VI.I/I 1 MoAepHU3auun Bonpocsl k 3aveTy Het la
Npoun3BOACTBA; NepefoBble CNocobbl U MeToAbI
PEKOHCTPYKLUW 1 MOAEPHM3ALMN XUMUNYECKNX
NMpon3BOACTB
MK-1.6 AHanunsnpyeT u
;gi;eb':"ea;”wpym 3HaTb MeTObl aHann3a Heobxo4MMOCTN 1
HeobxoamMoCcTK LIeN1eco0bpasHoCT MOAEpHM3aLUN v Bonpockl K 3a4eTy HeTt la
MOAICPHM3ALIAN 1 onTMMM3aLMKM B 061aCTU XMMUYECKOW
TexXHos0rnm
onTUMM3aLmm
TexXHoJIornm
BnapeTtb HaBblKaMy CUCTEMHOMO aHasnM3a OTyeT no
WNHHOBALMOHHBLIX TEXHONOMNIA ANS MPUMEHEHNSA | MPaKTUYECKUM Ha Het
B KOHKPETHbIX YCJI0OBUSX MPOM3BOACTBA 3aHATUAM
YMeTb NpoBOAMTbL aHann3 u cuctematusaumio | OTyeT No
[aHHbIX 0 He06X0ANMOCTUN BHEAPEHNS NPaKTUYeCKUM Ja HeTt
WNHHOBALMOHHbIX TEXHOIOT NI 3aHATMAM
MK-2.1 KoHTponunpyeT
BHeOpeHue YMeTb OCYLLEeCTBAATb KOHTPOJIb BHELPEHUS OTyeT No
TpeboBaHWin cucTembl | TpebOBaHUIA CMCTEMBI MEHEIXKMEHTA Ka4yeCcTBa | MPaKTUYeCKUM [a HeTt
MeHe[XMeHTa B 061aCTM 3Hepro- n pecypcocbepexeruns 3aHATUAM
KayecTBa
BnapeTtb HaBbiKaMy BHeApeHUs TpeboBaHMiA OT1yeT no
MeHe[)KMeHTa KayecTBa B NPOEeCCUOHaIbHOW | MPaKTU4eCKnUM Het Het
LeATenbHoCTH 3aHATUAM
3HaTb OCHOBHbIE METObl 3HEPro- u
pecypcocbeperkeHns B NpoeccuoHalbHO Bonpochl K 3a4eTy HeTt Ja
neaTenbHoCTH
MK-2.4 BepeT
NPOV3BOLCTBEHHYIO 3HaTb TpeboBaHMA oOXpaHbl TPyLa,
LeATeNIbHOCTb C 3KOJIOrMYECKON 1 NoxxapHoW 6e3onacHoCTu B
y4yeToM TpeboBaHu obnacTu 3Hepro- n pecypcocbeperaroLmx Bonpochl K 3a4eTy Het Ja
3aKOHOLaTenbCTBa TEXHOOMMN XUMUYECKNX, HEDTEXUMUYECKUX 1
Poccunckon HedTenepepabaTbiBalOLWLNX MPON3BOACTB
QGepepaunn
Bnapetb HaBbikamy B 061acTy pa3paboTku un
ONTUMU3ALNN TEXHOJIOTNYECKMX NPOLLECCOB 1 OTyeT no
CMCTEM C NO3MLNIA SHEpron NnpakTU4yecknM Ha Het
pecypcocbepexeHns ¢ y4eToMm TpeboBaHmMM 3aHATUAM
3aKoHogaTesnbCcTBa Poccuinckon ®epepaumm
YMeTb aHaNn3npoBaTh MU3NKO-XUMUYECKNe OTyeT no
3aKOHOMEPHOCTW, MEXaHU3M U KUHETUKY npakTU4yecknM Oa HeT
NpoLLEeCcCoB 3HEPro- n pecypcocbepexeHns 3aHATMAM
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MK-3.3 BHoCKT
npeaJsioxXeHus no

COBEpPLUEHCTBOBaHMIO | YMeTb ocyLLecTBAATL paboTsl No OTYeT No
TEXHONOTNYeCcKnx NaHMPOBAHUIO MPOM3BOACTBEHHOMN NPaKTUHECKM fa Het
NpoLLeccos, eATe/IbHOCTY C NpUMEHEHeM 3aHSTIAM
MOBbILLIEHWIO KAYeCTBa | MHHOBALIMOHHbIX TEXHOJIOr Ui
BbINYCKaeMoW
npoayKuum
3HaThb Lenn 1 HanpaB/ieHUs
COBEPLUEHCTBOBAHNS TEXHOIOMMYECKNX
o Bonpockl K 3a4eTy HeTt JIE]
npoLeccoB B He(hTeXMMUYeCKom 1
HethTenepepabaTbiBatoLLEeN MPOMBILLIEHHOCTH
BnagpeTtb HaBblkamMy UCMOJIb30BaHNS
MHHOBALIMOHHbIX TEXHOIOMWIA MO OTy4eT MO
COBEPLUEHCTBOBAHMIO TEXHOIOMMYECKNX NPaKTUYeCKUM Oa HeT
MPOLLECCOB 11 MOBbILLIEHWIO KaYyecTBa 3aHATUAM
BbIMyCKaeMol NpoayKLum
MopgenupoBaHne OCHOBHbIX MPOLLECCOB XMMUYECKOW TEXHOJIOTUMU
MK-1.1 Pa3pabaTbiBaeT | 34571, 0CHOBHbIE MHHOBALIMOHHbIE
NAaHbl BHENPEHUA HanpaBAEHUS Pa3BUTUS XUMUYECKOIA
HOBbIX TEXHONIOTWN C | TexHon0rM; OCHOBBLI MNAHUPOBAHNSA
y4eToM TpeboBaHUi [ gyenpenns HOBBIX TEXHONOMMI; aKTYyabHbIe Bonpockl K 3a4eTy Het Aa
AENCTBYIOLINX TpeboBaHNA HOPMaTUBHO-MPaBOBO
HOPMATMNBHBIX [OKYMEHTaLNN Ha MPOeKTUPOBaHNe
AOKYMEHTOB [eaTenbHOCTU B HedTenepepaboTke
HedTexvuMm KypcoBoil NpoekT Het Na
OTyeT no
YMeTb NpoBoANTb paboThbl M0 MaaHupoBaHuio | MPAKTAHECKAM Aa Het
BHeJPEHNS HOBbIX TEXHOJOIUI C Y4eTOM 3aHATNAM
TpeboBaHMIN LENCTBYIOLLMX HOPMATUBHbIX oTYeT no
AOKYMEHTOB nabopaToOpHbIM Ja HeT
paboTam
OTyeT no
NPaKTU4YECKUM Oa HeTt
BnagpeTb HaBblKaMy MJIAHWPOBAHUS BHEAPEHUS | 3gHATUSAM
WHHOBALIMOHHbIX TEXHOJIOMWI B
NpPOW3BOACTBEHHBIN NpoLecc OTHET MO
nabopaTopHbIM [a Het
paboTam
MK-1.2 MNMpumeHseT
cnocobbl 1 MeToAbl OT1yeT no
PEKOHCTPYKLMK 1 NpPakTU4eCcKum Ha Het
MOZLEepHM3aLnm BnapeTb HaBblKaMy NPUMEHEHNS 3aHATUAM
npon3BOACTBaA COBpPEMEHHbIX U MPOrpecCMBHbIX cnocoboB
MOJEepHM3aLMmM NPOn3BOACTBa
0TYeT Nno
nabopaTopHbIM Ha HeT
paboTam
3HaTb COBPEMEHHbIE NCTOYHMKM MHOPMaLIMK
(nHTepHeT — 6asbl AaHHbIX) B 0b6nacTu Bonpockl k 3a4eTy Het la
PEKOHCTPYKLMUM 1 MOLEepPHM3aLNN
Npou3BOACTBA; NepenoBbie Cnocobbl U MeToabI
PEKOHCTPYKUNN N MOOEPHU3aUNN XNMNYECKNX Kypcosoﬁ NpPoeKT HeTt ﬂa
Npon3BOACTB
OTyeT no
YMeTb oueHnBaTh 3PPEKTUBHOCTb NPaKTU4eCKNM Da HeT
TEXHOJI0rM4YeCKoro npoLiecca, BblaensaTb U 3aHATUAM
OLleHVBaTb Haubosiee 3Ha4YMMble PUCKK MpK
OCYLLECTBJIEHUN PaboT MO PEKOHCTPYKLUN 1 OTHET Mo
MOJepHU3aLIMn NPOnN3BOACTBa nabopaTopHbIM Ha Het
paboTam
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MK-1.6 AHanunsnpyeT u

cuctemaTusnpyet
LaHHble 0 OT4eT no
HeobxogmmocTun NPaKTUYeCKUm [a HeT
MOZEepHM3aLmm 1 YMeTb NnpoBOANTb aHa/n3 N CUCTeMaTuU3alUnto 3aHATUAM
ONTUMMU3ALIAM [aHHbIX 0 He06X0AMMOCTY BHEAPEHMNS
TexHonorum MHHOBALUWOHHbLIX TEXHOJIOT NN
oT4YeT Mo
nabopaTopHbIM Ha HeT
paboTam
3HaTb MeTO/bl aHaM3a He0bX0AMMOCTI U Bonpoch! K 3a4eTy HeT la
LenecoobpasHOCTV MOAEPHMU3ALIAN 1
onTuMmM3aLmm B 061aCT XMMUYECKON .
TEXHONOFUM KypcoBon npoekT HeT la
OT4eT no
NpPakTU4YeCKUM Oa HeTt
BnapeTtb HaBbIKaMy CUCTEMHOrO aHann3a 3aHATUAM
MHHOBALIMOHHBIX TEXHOMOTUIA A8 MPUMEHEHMNS
B KOHKPETHbIX YC/I0OBUAX NPOU3BOACTBA OTHET Mo
nabopaTopHbIM Ha HeT
paboTam
MK-2.1 KoHTposupyeT
BHeLpeHune OTyeT no
TpeboBaHW CUCTEMBI NPaKTUYeCKum [a HeT
MeHeXXMeHTa BnapeTb HaBblKamu BHeOpeHNnA Tpe6OBaHI/IVI 3aHATUAM
KavecTBa MeHe[)KMEHTa Ka4yecTBa B NpoecCroHa bHOM
LeATenbHoCTH
0TYeT Mo
nabopaTopHbIM [a Het
paboTam
3HaTb OCHOBHbIE METObl SHEPro- 1 Bonpochl K 3a4eTy HeTt Ja
pecypcocbepexeHns B MpothecCcMoHasbHOM
neaTenbHoCTH KypcoBon npoekT HeT Ja
OTyeT no
NpakTU4eCcKum Ha HeTt
YMeTb OCYLLEeCTBAATb KOHTPOJIb BHEAPEHUS 3aHATUSM
TpeboBaHWI CUCTEMbI MEHE)KMEHTA Ka4yecTBa
B 06/1aCTM 3HEpPro- n pecypcocbepexxeHuns OTHET Mo
nabopaTopHbIM [a Het
paboTam
MK-2.4 BepeT
NMPOU3BOLCTBEHHYIO
0eaTesIbHOCTb C OT4eT no
y4yeToM TpeboBaHMi NpakTU4eCKnM Ha HeTt
3aKoHOLaTeNbCTBaA YMeTb aHaJIn3npoBaThb q)VIBVIKO-XVlMVl"IeCKVle 3aHATUAM
Poccumckon 3aKOHOMEPHOCTWU, MEXAHU3M N KNHETUKY
®egepaLum NpPOLLECCOB 3HEPro- U pecypcocbepexeHuns
oT4YeT No
nabopaTopHbIM [a Het
pabotam
3HaTb TpeboBaHMA oXpaHbl TpyLa,
3KOJ'IOI'VI2€CKOI71 n nomngoM gg30l‘laCHOCTVI B Bonpocs! k 3a4eTy Het fa
obnacTtu sHepro- n pecypcocbeperatowmx
TEXHOJIOMMIA XUMUYECKNX, HEDTEXUMUYECKUX 1 KypCOBOIii NpoeKT Het fa
HedTenepepabaTbiBaloOLWMX NPOM3BOACTB
OT4eT No
BnapeTtb HaBbikamMy B 061acTy pa3paboTku 1 NPaKTUYeCKNM Ja HeT
ONTUMM3aLLIMN TEXHOJIOMMYECKMX NMPOLLECCOB 1 3aHATUSM
CMUCTEM C NO3MLNIA SHEpron
pecypcocbepexeHns ¢ y4eToMm TpeboBaHuMn OTHET Mo
3aKoHOZATeNbCTBA Poccuiickon ®enepaunm ﬂagopaTOPHblM Ha Het
paboTam
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MK-3.3 BHoCKT
npeaJsioxXeHus no

COBepLLIeHCTBOBaHIO 0
T4eT MO
TEXHONOTUYECKMX BnapeTb HaBbIKaMW UCMOb30BaHUSA MPaKTNYeCKNM Na HeT
npoteccos, VHHOBALIMOHHbIX TEXHONOr Wil MO 3aHATUSM
MOBLILIEHNIO KA4Y€CTBA | copepleHCTBOBAHMIO TEXHONOMNYECKIX
BbiMyCKaemon MPOLIECCOB W MOBbILLEHUIO Ka4yecTBa
npoayKuUnn BbIMyCKaeMo MpoayKLum
oTHeT No
nabopaTopHbIM Ha HeT
paboTam
3HaTh LIeNN 1 HanpaBfieHns Bonpock K 3a4eTy HeT Mla
COBEpLUEHCTBOBAHNSA TEXHOMOMNYECKNX
MPOLIECCOB B HEPTEXUMINYECKON .
HedTenepepabaTbiBatoLLel npoMbiuaeHHocTin | KYPCOBOV MPOEKT Het Ra
OTyeT no
YMeTb 0CyLIeCTBAATL paboTkl Mo MpaKkTAHecKM Aa Het
MNaHMPOBAHMIO MPOU3BOACTBEHHOIA 3aHATNAM
ReSTENbHOCTM C MPUMEHeHMeM OTYET 110
WHHOBALIMOHHbIX TEXHONOr U 11a60paTOPHBIM la Het
paboTam
CTaTUCcTUYeCKU aHanu3 U onTuMusauusa XTI
MK-1.1 Pa3pabaTbiBaeT
MNaHbl BHeJpeHNs
HOBbIX TEXHOMOrWIA C | BRaaeTh HaBbIkaMu MNaHNPOBaHNA BHeapeHus | OTyeT no
y4eToM TpeboBaHWil | MHHOBALIMOHHBIX TEXHONOM Wil B NPaKTU4ECKNM Na HeT
LeNCTBYIOLLNX MPOM3BOACTBEHHBIN NPOLIECC 3aHATMAM
HOPMaTUBHbIX
[I0KyMEHTOB
3HaTh OCHOBHbIE MHHOBALIVOHHbIE
HanpaBfeHNs Pa3BUTUS XUMUYECKOI
TEXHO/OrMMN; OCHOBbI NAaHNPOBaHNS
BHeJPEHNS HOBbIX TEXHOJOMUIA; aKTyaslbHble
M Bonpockl K 3Kk3aMeHy HeTt Ja
TpeboBaHMs HOPMaTMBHO-NPaBOBOA
[OKYMEHTaLNN Ha NPOEKTMPOBaHMe
[eATeNbHOCTU B HethTenepepaboTke
HeTeEXMUN
YMeTk npoBoAnTb paboTel N0 NaHMpoBaHmio o
BHEIPEHUS HOBBIX TEXHOMOM A C Y4eTOM
TpeboBaHMI OeACTBYOLLMX HOPMATUBHbIX MpakTHEcKM fla Het
3aHATMAM
[OKYMEHTOB
MK-1.2 MNMpumeHseT YMeTb oLeHVBaTb 3PHEKTUBHOCTb
Cnocobbl 1 MeToAb TEXHONOrMYECKoro NpoLecca, BbIAeNsTh 1 OT4eT No
PEKOHCTPYKLIAM 1 OLleHMBaTL Hanbonee 3Ha4nUMble PUCKN NpU NPaKTUYECKNM JiF HeT
MoJepHM3aLMN OCYLLLeCTBAEHUN paboT N0 PEKOHCTPYKLIMN 1 3aHATMAM
NpPON3BOACTBA MOJiepHM3aLMN NPOU3BOACTBA
3HaTb COBPEMEHHbIE NCTOYHUKM UHBOPMALIM
(MHTepHeT — 6asbl AaHHbIX) B 0bnacTu
peKOHCprK”'M.M VI MOAEPHV3aLV Borpockl K 3K3aMeHy Het Ja
NPoOV3BO/ACTBa; NepeoBble CNocobbl 1 MeTOAb
PEKOHCTPYKLIMM 1 MOAEPHN3ALIMN XNMNYECKNX
NpoM3BOACTB
Bnapetb HaBbIKaMu NPUMEHeHNs OT4eT no
COBPEeMeHHbIX 1 MPOrPeccuBHbIX CNOCo60B NPaKTUYeCcKNM Ja HeT
MOJiepHM3aLIMN NPOU3BOACTBA 3aHATMAM
MK-1.6 AHanm3mpyeT 1
cucTemaTusMpyeT
[aHHbIE 0 Bnapetb HaBbIKaMW CUCTEMHOrO aHan13a OT4eT No
HeobXx0aNMoCTH WHHOBALIMOHHbIX TEXHOMOr NIl A1 MPUMEHEHNs | npakTuyeckum Ja HeT
MOJEepPHU3aLNN 1 B KOHKPETHbIX YC/I0BMAX NPON3BOACTBA 3aHATMAM
onNTUMMU3aLIM
TexHonorum
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3HaTb MeToAbl aHan3a HGO6XO,D,VIMOCTVI n
LenecoobpasHOCTV MOAEPHMU3ALIAN 1

. Bonpockl K 3K3aMeHy HeT Ja
onTUMmM3aLmm B 061aCT XMMUYECKON
TexXHoJI0rnu
YMeTb NpoBOAMTbL aHann3 u cuctematusaumio | OTyeT no
[laHHbIX 0 HEOBX0AMMOCTY BHEAPEHMNS npakTU4eCcknM Ha Het
WNHHOBALIMOHHbIX TEXHOIOT U 3aHATMAM
MK-2.1 KoHTponupyeTt
BHeOpeHue YMeTb OCYLLEeCTBAATb KOHTPOJIb BHELPEHUS OT4eT no
TpeboBaHWin cuctembl | TpeboBaHWUI CUCTEMbI MEHEAXKMEHTA KayeCTBa | NpakTuyYecknm [a Het
MeHe[)KMeHTa B 06/1aCTW 3Hepro- n pecypcocbepexeHuns 3aHATMAM
KayecTBa
3HaTb OCHOBHbIE METOAbI SHEPrO- U
pecypcocbepexeHns B NpotheccmoHasbHOM Bonpockl K 3K3aMeHy HeTt la
neaTenbHoCTH
BnapeTtb HaBbikaMy BHeApeHUs TpeboBaHMN OTyeT no
MeHe[)XKMeHTa KayecTBa B NPOMeCcCOHaIbHON | MpakTU4eCKnuM Ha Het
neaTenbHoCTH 3aHATMAM
MK-2.4 BepeT
NPOW3BOLCTBEHHYHO Bnapetb HaBbikamMu B 061acTy pa3paboTku 1
LefATeNbHOCTb C ONTUMM3ALLIMN TEXHOJIOMMYECKMX NMPOLLEeCCOB 1 OTyeT no
yyeToM TpeboBaHui CMCTEeM C NO3MLNIA SHeprou npakTU4eCcknM Oa HeT
3aKoHo4aTeNbCTBa pecypcocbeperkeHns ¢ y4eToMm TpeboBaHuiA 3aHATUAM
Poccuirckon 3aKoHoZaTenbCTBa Poccuinckon Genepaunn
®epepaumm
YMeTb aHanM3npoBaTbh MU3NKO-XUMUYECKNE OTyeT no
3aKOHOMEPHOCTU, MEXaHU3M U KUHETUKY npakTU4ecknM Oa HeT
NpOoLLEeCCOB 3HEPro- U pecypcocbepexxeHuns 3aHATMAM
3HaTb TpeboBaHMA oxpaHbl TPyLa,
3KOJIOTMYECKON 1 NoXKapHou 6e30nacHoOCTH B
obnacTu 3Hepro- n pecypcocbeperatomx Bornpochkl K 3K3amMeHy HeTt JIE]
TEXHOJIOMUA XUMUYECKUX, HEDTEXUMUYECKUX 1
HedTenepepabaTbiBatOLLMX NPOM3BOLACTB
MK-3.3 BHocut
npennoXeHus no
COBEPLUEHCTBOBaHMIO | 3HATb Lienun 1 Hanpas/eHus
TEXHOJIOrNY4eCcKmX COBEPLUEHCTBOBAHMNSA TEXHOJIOMNYECKIMX
P o Bonpockl K 3K3aMeHy HeTt Ja
NpoLLeccos, MPOLLECCOB B HEDTEXUMNYECKON 1
MoBbILLIEHNIO KavyecTBa | HedTenepepabaTbiBatoLLEN MPOMbILLIEHHOCTHY
BbIMyCKaeMow
npoayKuum
YMeTb ocyLLecTBAATb paboThl Mo
yul P . OT4eT no
NJaaHNPOBaHWIO NPOV3BOLCTBEHHOM
NpPaKTU4YeCKUM Oa HeTt
LeATeNbHOCTU C NMPUMEHEHNEM
o 3aHATUAM
WNHHOBALIMOHHbIX TEXHOJIOT 1A
BnapeTtb HaBblKaMy UCMO/b30BaHNS
MHHOBALMOHHbIX TEXHOIOTUIA MO OTyeT no
COBEPLUEHCTBOBAHMNIO TEXHOJIOMNYECKINX NpakTU4yeCcknM Ha Het
NpoL,EeCCOB U MOBbLILLIEHNIO Ka4yeCTBa 3aHATMAM
BbIMYyCKaeMOon NpoayKLuum
OCHOBHbI€ MPUHLUNbI CO34aHUA SHEePro- U pecypcocbeperatowimx TeXHONOrMM
3HaTb OCHOBHbIE NHHOBALMOHHbIE
MK-1.1 Pa3pabaTtbiBaeT H y
MNaHb! BHEAPEHUS Harnpas/eHNs Pa3BUTUA XUMUYECKON
. TEXHOJIOMW; OCHOBbI MIAHNPOBAHUSA
HOBbIX TEXHOJIOTUIA C "y
. BHEAPEHNSA HOBbIX TEXHONIOMMIA; aKTyaslbHbIe
y4yeTom TpeboBaHuin . Bonpockbl K 3K3aMeHy HeTt Ja
- TpeboBaHMA HOPMaTUBHO-MPaBOBON
LEeNCTBYIOLLNX
[OKYMEeHTaLUN Ha NPOeKTUpoBaHme
HOPMaTUBHbIX
IesATenbHOCTY B HedhTenepepaboTke n
[LOKYMEHTOB
He(TexMmnn
YMeTb NpoBoAMTbL paboThl MO NAaHUPOBAHMIO OTYeT No
BHELPEHNSA HOBbIX TEXHOIOMI C Y4ETOM
PR NPakTU4YeCKUM Oa HeTt
TpeboBaHMIN OENCTBYIOLLMX HOPMATUBHbIX 3AHSTUSM

LOKYMEHTOB
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BnapeTb HaBblKaMu NNaHUpPoOBaHWA BHeOpPeHNA

OTyeT No

WNHHOBALIMOHHbLIX TEXHONOI NI B NPaKTU4YeCKUM [a HeTt
NPOWN3BOACTBEHHBIN NpoLecc 3aHATMAM
MK-1.2 MNMpumeHseT
cnocobbl 1 MeToAbl BnapeTb HaBblIKaMy MPUMEHeHUA OTyeT No
PEKOHCTPYKLIMMN 1 COBPEMEHHbIX 1 MPOrPecCuBHbIX CNocoboB NPaKkTU4eCKnM [a HeTt
MoZepHu3auum MOZlepHU3aLuy Npon3BoACTBa 3aHATUAM
Npon3BOLCTBa
YMeTb oueHnBaTb 3PPEKTUBHOCTL
TEXHOJIOrMYeCKOoro npoLiecca, BbIAeNATb 1 OT1yeT no
OLleHMBaTb Haubosiee 3Ha4YMMble PUCKM MpU NpaKTU4yecKum Ja Het
ocyLecTBaeHUN paboT Mo PEKOHCTPYKLMK U 3aHATUAM
MoZepHu3aLuy Nnpon3BoaCcTBa
3HaTb COBPEMEHHbIE NCTOYHUKK MH(OopMaLm
(MHTepHeT — 6a3bl AaHHbIX) B 0bnacTu
E€KOHCTPYKLUUM N MOLEPHM3aLnm
P PyKU ) Aep H Bonpockbl K 3K3aMeHy HeT Ha
Npoun3BOACTBA; NepefoBble CNocobbl U MeTOAbI
PEKOHCTPYKLUW 1 MOAEPHM3ALMN XUMNYECKNX
NMpon3BOACTB
MK-1.6 AHanunsnpyeT u
ncremMaTusmpyer
zaimebleao 3vpye 3HaTb MeTObl aHann3a HeobxoaMMOCTN 1
HeobxoammMoCcTK LIeN1ecoobpasHoCTM MOAEpHY3aLMN 1 Bonpocsl K 3K3aMeH HeT la
More HJ|1/|3a T onTMMM3aLMKU B 061aCTU XMMUYECKOW P y
Aep H TeXHoNornn
onTUMM3aLmm
TexXHoJIornm
YMeTb NpoBOANTb aHan3 U cuctematusaumio | OTyeT no
[aHHbIX 0 HeobX0AMMOCTY BHEAPEHMNS NpakTU4yecknM Ha Het
WNHHOBALMOHHbIX TEXHOIOr 1A 3aHATUAM
BnapeTtb HaBblKaMy CUCTEMHOrO aHann3a OT1yeT no
WNHHOBALMOHHBLIX TEXHONOM NI O/15 MPUMEHEHUSA | MPaKTUYeCKUM [a HeTt
B KOHKPETHbIX YCJIOBMAX NPOU3BOLCTBA 3aHATMAM
MK-2.1 KoHTposimpyeT
BHeOpeHue BnapeTtb HaBbiKaMy BHeApeHUs TpeboBaHMiA OTyeT no
TpeboBaHWN CUCTEMbI | MEHEL)KMEHTa Ka4yeCcTBa B MPO(eCcCOHaNbHOM | NpakTUYecknm Oa HeTt
MeHe[)KMeHTa feaTenbHOCTH 3aHATMAM
KayecTBa
YMeTb 0CyLLeCTBAATb KOHTPOJIb BHELPEHUS OTyeT no
TpeboBaHMN CNCTEMBI MEHE)KMEHTA Ka4yecTBa | MpakTU4yeCcKum Ha Het
B 06/1aCTW 3Hepro- n pecypcocbepexeHuns 3aHATUAM
3HaTb OCHOBHbIE METObl 3HEPro- un
pecypcocbeperkeHns B NpoeccuoHalbHO Bonpockbl K 3Kk3aMeHy HeTt Ja
neaTenbHOCTH
MK-2.4 BepeT
NPOV3BOLCTBEHHYIO 3HaTb TpeboBaHMA OXpaHbl TPyLa,
LefATeNbHOCTb C 3KOJIOMMYECKON 1 NoxxapHow 6e3onacHoOCTu B
y4yeToM TpeboBaHui obnacTu 3Hepro- n pecypcocbeperaroLmx Bonpochbl K 3K3aMeHy Het Ja
3aKOHOLaTenbCTBa TEXHOIOMMN XUMUYECKNX, HEDTEXUMUYECKUX 1
Poccunckon HedTenepepabaTbiBalOLLMX NPON3BOACTB
®epepaumm
YMeTb aHaM3npoBaTh MU3NKO-XUMUYECKNE OTyeT no
3aKOHOMEPHOCTW, MEXaHU3M U KUHETUKY npakTU4yecknM Oa Het
MpOoLLEeCCOB 3HEPro- 1 pecypcocbepexeHuns 3aHATMAM
Bnapetb HaBbikaMu B 061acTy pa3paboTku 1
ONTUMM3ALLMN TEXHOJIOMMYECKMX NMPOLLEeCCOB 1 OT1yeT no
CMCTEeM C NO3MLNIA 3Heprou NPakTU4eCcKum Ha Het
pecypcocbepekeHns ¢ y4eToMm TpeboBaHMiA 3aHATMAM

3aKoHo4aTenbCcTBa Poccuinckoin depepavin
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MK-3.3 BHocut
npeanoXxeHns no
COBEPLUEHCTBOBAHMIO
TEXHONOrNYecKnx
npoLeccos,
MOBbILLEHMIO Ka4eCTBa
BbINYCKaeMoW
npoayKLuu

BnapeTb HaBblKaMy UCMOJIb30BaHNA

MHHOBALWMOHHBIX TEXHOIOTNIA MO OTyeT no
COBEPLUEHCTBOBAHMIO TEXHOJIOMYECKMX NPaKTUYeCKUM Ja HeTt
MpPOLLECCOB W MOBbLILLIEHNIO KavyecTBa 3aHATUAM
BblMyCKaeMomn npoayKLuuu
YMeTb ocyLecTBATb paboTbl Mo
ydl P . OTyeT no
NAaHNPOBAHMIO MPON3BOACTBEHHON
npakTU4yecknM Ha HeT
LeATeNbHOCTY C NPUMEHEHNEM
b 3aHATUAM
WHHOBALWMIOHHBIX TEXHOIOI NI
3HaTb Len 1 HanpasJieHns
COBEPLUEHCTBOBAHMNSA TEXHOJIOMMYECKMX
Bonpockbl K 3K3aMeHy HeTt Ja

MpoOLLeCCOB B HEDTEXUMUYECKON 1
HeTenepepabaTbiBatoLLEN MPOMbILLIEHHOCTH
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TuUnoBble KOHTPOJIbHbIE 3a4aHNA UK UHble MaTepuanbl, Heobxoaumble Ans
OLleHKU 3HaHMUW, YMEHWUW, HAaBbIKOB U (UNKN) onbiTa fEeATENIbHOCTMY,
XapakTepu3yrLmx 3tanbl popMUpPoOBaHUA KOMNETEHLUN B NpoLecce OCBOEHUA
obGpa3oBaTesibHOM NporpamMmmbl

(DOprI TeKyLwero KOHTpoJsisi ycnesaemMoCcTtu
ﬂpwmeprle BOMNPOCHI K NPAaKTU4€CKUM 3aHATUAM

MpakTnyeckoe 3aHATME «OCHOBHbIE BUAbI MaTeEMaTUYECKUX MoAenen»
1. MpmnBECTMN OCHOBHbIE BMAbI MAaTEMaTUYECKMX MOoAeNen. AMNUPUIECKU NOaX0a K
NOCTPOEHNIO MaTeEMaTUYECKNX MoaeNen
2. Hanucatb KnHeTnyeckne ypaBHeHUS 0N peakuni:

_kye +»B+C ks
1A k 2 A+B _ki—,C 3. 2A+B——» cC +
ks K 29+/E’ ' k3

3. N3noxuTb cyTb ApOBHOro hakTOPHOro aKCnepuMeHTa.
4. MNpumep: NMocTponTb MaTpULLy UICXOAHOIO CUMMIEKCA, eCnn 3Ha4YeHUs (haKTOpPOB:
T (x4) =100 —-180 °C
P(x:)=20-24 a
C (x3) =60 — 80 %
W CAenaTk War B HanpaeneHnn onTuMyma (MakcuMyma)

N X1 X3 X3 Y
1 543
2 472
3 56.4
4 627
3HaYeHusa MaTpuUkel B KOOaX.
0.5 0,289 0,204
-05 0,289 0,204
0 0,578 0,204
0 0 -0.612

5. lanTte onpegeneHne NoOHATUAM «MOAENbY, K MOAeNUpoBaHuey. NpneeauTe npumepsl.

6. [lepeuncnnte BuAObI MOAENUPOBAHUSA, NpPOaAHANU3NUPYNTE BO3MOXHOCTU KX
NPUMEHEHNSA B XMUYECKOW TEXHOTOIUN.

7. B 4em 3akntoyaeTca OCHOBHAA CIIOXXHOCTb MOAENUPOBAHUS XMMUKO-TEXHONOMMYECKNX
npoweccoB?

8. HasoBuTe aBa OCHOBHbIX BUa matemMaTtndeckux mogenen. lNpuseante npumepobi.

9. lMepeuncnute OCHOBHbIE 3Tanbl MaTeEMaTUYECKOro MOOENMPOBaHUS.

10. K kakum aTanam mogenupoBaHnsa HeOBXoaMMO BEPHYTLCS, ECNN pacyeT Ha MOAenm
rnokasan HeaZlekBaTHbIN pe3ynbTaT?



11. CocTtaB mMaTemMaTM4ecKoro onncaHms XMMmMKO-TEXHONOrM4Yeckoro oobLekTa
12. TpeboBaHusa, NpeabaBnaemMble K MOAENTM XMMUKO-TEXHONOMMYeCKoro oobekta
13. CTpyKTypa MaTteMaTtu4ecKomn MoAeNn XMMUKO-TEXHONOMMYECKOro oobekTa

MpakTuyeckoe 3aHATUe «MoaennpoBaHue TeNI006MEHHbIX NPOLIECCOB»

1. lepeyncnuTe OCHOBHbIE TEMNSOBLIE NPOLECCHI B XMMUYECKON TEXHONOMM

2. Kakue rmgpoguHammyeckne mMoOenu CTPYKTYpbl MOTOKOB MNPUMEHSAOTCA MpuU
MoAenMpoBaHUn TENNIOOOMEHHbIX annapaToB?

3. MNMepeuncnuTte napameTpbl MaTeMaTUYECKON MOAENN TEMNNOOOMEHHbIX annapaToB N UX
pa3mMepHOCTH

4. KakoBbl NPUHLUUNBI COCTaABNEHUS YpaBHEHUI TENSOBLIX 6anaHcoB?

5. lNepeuncnute ynpasnsoLwme napaMmeTpbl npouecca TennioobmeHa

6. B 4yem oTnuume wmartemaTtuyeckon mogenu Tpybyatonm neum OT  MOAENU
TennoobmMeHHoro annapaTa?

7. Ha ocHoBaHWM KakuMx 3akoHOB paspabaTtbiBalOTCA MaTemaTudeckue mopenu
TennoBbIX NpOLEeccoB?

8. [laTb xapaKTepucTuky mMaTtemaTUdeckorn Moaenn TennooOGMEeHHOro amnnapara Tuna
«CMeLLeHne-cMmeLLeHme»

9. [laTb xapaKkTepucTuky mMaTtemaTUyeckorn MoAenn TennooOGMeHHOro amnnapara Tuna
«BbITECHEHWEe-BbITECHEHNEY

10. [JaTb XapakTepuUCTUKy MaTeMaTUYECKON MOAENN TENNOOOMEHHOro annapara Tvna
«nepemMeLLBaHne-BbITECHEHME»

MpakTnyeckoe 3aHATUEe «OCHOBHbIe MaTeMaTM4YeCcKue Moaenn XMMUYeCcKux
peakTopoB»

MaTemaTtnyeckoe onvcaHue CTPYKTypbl MOTOKOB B annapaTte (rmapoanHamMumKka)

. TunoBble MaTemaTuyeckme MoLenu CTPYKTypbl NOTOKOB B annapare

. Mogenb ngeansHoe cmeweHne. Mogenbs ngeanbHoe BbliTeCHEHME. VX XapakTepucTuka
. Tennosown 6anaHc XMMNKO-TEXHONOMMYECKOro obbekTa.

. MeTogbl cocTaBneHms MaTeMaTU4eCKNX Mogenen XMMNYeCcKnx peakTopoB

. KakoBbl OCHOBHbIE KOHLeNUMn bopManbHON KUHETUKN?

. UT0 Takoe ckopoCTb XnmMmyeckom peakunn? Kak oHa onpegensietca?

. KakoBa TemnepaTtypHasa 3aBMCMMOCTb CKOPOCTU XUMUYECKON peakumm?

. Kakown 3akoH nexumTt B ocHoBe dhopManbHOM KMHETUKN? [anTte ero oopmynmnpoBky.

10. Kakne ymcneHHble MeToAbl UCMONb3YHTCA ANS PeLleHNss KNHETUYECKMX YPaBHEHUN?
11. Kakume aKcnepuMeHTasnbHble AaHHble HeobXxoauMbl OMf1s1 OLEHKUM KUHEeTUYECKUX
KOHCTaHT 1 3HEPrnin akTmsauumn?

12. KakoBa pmsnyeckad npupoga MHOIMOCTaAUMHOINO MNPOTEKAHUS reTeporeHHom
XUMNYECKON peakumnmn?

©CoONOUOPRWN =

Mpaktnyeckoe 3aHATMe «MoaenmpoBaHMe MacCOOOMEHHbIX MPOLLECCOB»

1. Metogbl pacyeTa (a3oBbiX PaBHOBECUA MHOMOKOMIMOHEHTHbIX YrNeBOAOPOAHbIX
cmecen

2. Nokaxunte cxemy pacdeta matepuarbHbIX 6anaHcoB MacCOOOMEHHbIX NPOLECCOB CO
cBobogHoM rpaHuuen pasgena das

3. OxapakTtepuayinte nogobre MaccoobMeHHbIX NMPOLIECCOB.

4. KpuTepuarnbHble ypaBHEHUS MaccoOTAayu [Ons  HeyCTaHOBMBLUErocsa W

yCTaHOBUMBLLEIOCA npoueccoB MacconepeHoca.



5. Packponte pmanyeckuin cmbiCn Kputepmes nogobms MaccoobMeHHbIX NpOoLEeCCOoB
6. 3anuwwnte ypaBHeHMe Macconepegadn. [lokaxuTe CBA3b W pasnuyve
KoadhpmumneHToB Macconepenadn n MaccooTaauu.

MNMpakTnyeckoe 3aHaTHe «MoaenupoBaHue npouecca pekTudgpukauumn»

1. Cxema NOTOKOB Ha Tapesnkax KOMOHHbI.

2. MaTemaTtun4yeckoe onncaHue obuiero matepuansHoro 6anaHca Ha Tapenkax KOSIOHHbI;
NMOKOMMOHEHTHOIO MaTepuansHoro 6anaHca; Tennosoro 6anaHca.

3. Yto Takoe pektudumkauna?

4. HazoBUTE OCHOBHbIE 3f1IEMEHTbI PEKTUPUKALMOHHON KONOHHbI

5. Has3oBuUTe OCHOBHble [OMYLWEHUA MNPU COCTaBfEHUM MaTemaTU4YecKon Moaenu
npotiecca pekTngukaumm

6. KakoBa CyLlHOCTb MeToAa NOTapenoyYHoro pacyeTta pekTumKaLMOHHON KONMOHHbI?

7. CoctaBuTb TennoBon 6anaHc i-on Tapenku

8. CoctaBuTb MaTepuarbHbIn BanaHc i-on Tapesiku

MpakTu4yeckoe 3aHaATUe «CtaTtuctnyeckum aHanus XTI»

1. B kakmx crnydasax npuberarT K MOCTPOEHMIO CTAaTUCTUYECKNX Mogenen?

2. Ha yem 6asunpyeTtcsa NnocTpoeHne CTaTUCTUYECKNX Mogenen?

3. KakoB 06w BUA cTaTUCTUYECKNX Moaenen?

4.MpvBeanTe ABa BMAA SKCNEPUMEHTA, UCMOSb3yeMble OS5 MOCTPOEHUSI CTaTUCTUYECKUX
Moaenen.

5. B yeMm pasHuLa Mexay NacCUBHLIM M aKTUBHBLIM 3KCNEPUMEHTOM?

MpakTuyeckoe 3aHATME «MeToAbl KOPPENAUUMOHHOIO U pPerpecCUOHHOro
aHanusa»

1. [Inga yero NpoBOASAT KOPPENAUNOHHbBIA aHanm3?

2. KakoBa OCHOBHas XxapakTepucTuka KoppernsumMoHHOro aHanmsa?

3. KakoBa CcyTb perpeccuMoHHOro aHanunsa?

4. Mepeuncnute Buabl perpeccun, NpuBECTU NPUMEPHI.

5. HasoBuTe meToA, NnpyUMeHsieMbIN ONA OLEHKU KO3 PUUNEHTOB YpaBHEHUSA perpeccum.
6. KakoBa nocnegoBaTenbHOCTb CTaTUCTUYECKOrO (PerpecCnoHHoro) aHanunsa?

MpakTnyeckoe 3aHaTne «OnTumnsauma XTlM»; «MeToabl onTuMmnsauun»

. Onpenenexnune npoueaypbl oNTUMM3aunm

. MNocTaHoBka obLen 3agaym onTuMmusaLuum

. Anroputm ontumusauum XTT1

. CogeprxaHne OCHOBHbIX 3TanoB onTummaaumm XTT1

. Knaccudomkaums ontMmMmsaumMOHHbIX MPOLECCOB MO PasfMYHbIM KpUTEPUSM
. MeToab! peLlieHns oNnTUMMU3aLNOHHbIX 3a4a4

. OgHO- 1 MHOrokpuTeEpUanbHas onTMMU3auus

. KomnoHeHTbI 1 ycnoBums 3agad ontumMmsaumm

. YTo Takoe nokanbHas ontummsaumnsa?

10. Yem rnobanbHasa ontTumMmaaumsa oTiindaeTcs oT nokanbHON?

11. OnTnMmsaums cteneHn KoHBepCcumn

12. HasoBuTe OCHOBHble MpeumMyLlecTBa W HeOoCTaTKM [OBYXYPOBHEBbIX METOLOB
ontummnaaumm XTC
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13. CdhopmynupynTe OCHOBHble 3Tanbl peweHus 3agad ontumusauum XTI ¢
NCNosib3oBaHMEM OBYXYPOBHEBbLIX METOO0B

14. Kputepun ontumansbHocTU. MeToabl peLlleHns onTuMarnbHbIX 3agau.

15. Nounck onTuMyma YMcneHHbIMM MeTogamu

MpakTnyeckoe 3aHATME «OueHKa 3h(PEeKTUBHOCTU XMMMUYECKOro Npou3BoacTBay

1. Kputepum adpdpekTMBHOCTU XMMUKO-TEXHONOMMYECKNX NpoLeccoB

2. CdopmynumpynTe onpeaenieHnst: CTeneHb NpeBpaLleHns, MHTerpasbHas u
AndpdepeHumanbHasa cenekTMBHOCTb, NPOU3BOANTENBHOCTb, MOLHOCTb, UHTEHCUBHOCTb
npouecca

3. HasoBuTe oCHOBHbIE Noka3aTenn aPEKTUBHOCTU, NO KOTOPbIM OLIEHMBAETCS
pearenbHocTb Nodon XTC

4. XungkodhasHaa HeobpaTumasa peakums NepBoro nopsigka nportekaeTt 6e3 U3MeHeHus
NIOTHOCTN pearvpyrowmnx BewecTB B MNepuoguyeckoM peakTope MOSTHOrO CMELLEHUS.
MpoayKTbl peakunn B UCXOOHOW cMecu OTCYTCTBYHOT. 3a Bpemsa T 1 =120 ¢ B ueneson
npoaykT npespattaetca 20% ncxogHoro BewecTtsa. OnpeaenuTtb cTeneHb nNpespaLLeHnst
npu Tt 2 = 360 Cc B HenpepbIBHO OEVCTBYHOLMX peakTopax uaearnbHOro BbITECHEHUSA U
naeanbHOro CMeLLeHUs.

5. OueHuTe BRNMsiHME TemMnepaTypbl HA CENEKTUBHOCTb CIOXHbIX peakuuin

6. OueHuTe BNUAHWE AaBMNeHNss U KOHLUEHTPaLWUnM Ha CTeNeHb NpeBpaLLEHNS U CKOPOCTb
npoLeccoB pasnnyHoro suaa ( obpaTUMbIX 1 HEOBPATUMBbIX, 3K30- N IHAOTEPMUYECKMX)

MpakTuyeckoe 3aHATUE «DKcepreTuyeckme 6anaHcbl U XapakTepPUCTUKU
XUMUKO- TEXHONOIMYECKUX CUCTEM»

1. NMepeyvncnnte OCHOBHbIE OTNINYUS IHEPTUM OT IKCEPrum

2. OnuwnTe, cBA3aHbI NN Mexay cobon TepMoMexaHnveckasa akceprnsa NOoToka BeLecTsa
N 9KCeprus TensioBoro notoka?

3. [lepeuyncnute OCHOBHble BUObl 3KCEPrnUu, UCMNOSIb3yeMmble Mpu nNpoBedeHun
TepMOAMHAMMNYECKOro aHanm3a B XMMUYeCKON TEXHONOMK

4. Hanuwwte obwee ypaBHEHNE 3KCEPrMN TEMSOBOrO NOTOKA

5. NepeyuncnuTe BUAbLI NOTEPL AKCEPTUN

6 [Hante onpeneneHne NOHATUIO «aHEPTUA»

7. TlepeyncnuTe OCHOBHble KO3(PMUMEHTBI NPeobpasoBaHUs 3HEPruun, NpUMeHsieMble
npun pacyeTax Tensio3HepreTUYecknx ycTaHOBOK

8. HaszoBuTe aBa OCHOBHbIX CBOMCTBA akcepreTuyeckoro K

9. lNMpoBeanTe aKcepreTUYeCcKNn aHanm3 KoTesribHOro arperarta, npeaHasHa4yeHHoro ansg
nony4yeHust neperpetoro napa c gasnedvem 10,8 MlMa n temnepatypon 510 °C (783 K),
npounssoauTensHOCTL0 230 T/4.

McxoaHble gaHHble ansa pacyeTa: Temnepatypa nutatensHon Bogbl 215 °C (488 K);
TONMMBO — NPUPOAHbINA ra3 ¢ TeNmnoTBOPHOW cnocobHocTkio 35,8 MOx/m3

TemnepaTypa yxoasimx NpoAyKTOB CropaHusi, XOnogHOro Bo3gyxa u nogorpesa AyTbs
cootBeTcTBeHHO 150 °C, 20 °C u 350 °C; pacxon Tonnuea 17550 m3/u.



MpuMepHLIN NepeyeHb BONPOCOB K OTYETY NO nabopaTopHbIM paboTam

NNaGopatopHaa pab6ota Ne 1 «OcHOBbI nporpaMMMPOBaAHUA  XUMMUKO-
TeXHOJIOrMYeCcK1X NpoLeccoB»

Llenb nabopaTtopHon paboTbl — 03HAKOMUTLCS C BO3MOXHOCTAMM s3blKa
nporpaMmmupoBaHus Mmatematuyeckoro naketa RPMS (Cuctema mogenupoBaHus
HedTenepepabaTbiBalOWEero M HePTEXMMUYECKOrO NPOM3BOACTBA); PaCCMOTPETb
OCHOBHbIE

onepartopbl U Npuembl NnporpaMmmupoBaHus B RPMS.

[MpymepHbIN NepeyYyeHb BOMPOCOB:

1. KakoBbl BO3MOXXHOCTU cuctembl RPMS?

2. [lanTte xapakTepuCTUKy cocTaBHbIX Yacten RPMS

3. KakoBa cTpykTypa (maBHOro meHto cuctemsl RPMS?

4. Kakne naHenu BXogaT B NaHeslb MatemMaTuku U3 nyHKTa MeHto Bug/lManenu
WHCTPYMEHTOB?

INNabopaTtopHasa pab6ota Ne 2 «OnpepeneHue ycnoBun ¢pa3oBbIX paBHOBECUW nap-
XXNAKOCTb uaeasrnbHbIX pacTBOPOB»

Llenb nabopaTtopHon paboTbl — HA OCHOBE 3KCNEepUMEHTarbHbIX AaHHbIX MO AaBMEHUIO
HaCbILWEHHbIX MAPOB YMCTbIX KOMMOHEHTOB ONPEAENUTL YCNOBUSA Da30BbIX paBHOBECUI
nap-Xnakoctb GHapHON naeanbHON cMecu NpU passiMyHbIX TEPMOLMHAMUYECKMX
yCnoBMsIX; pe3ynbTaThl NPeacTaBuTb B BUAE amarpamm ¢asoBoro paBHoBecus (y-X; PXx; y;
T-X; y).

[MpuMepHbIN NepeYeHb BONPOCOB:

1. HempgeanbHble n ngeansHble pacTBopbl. [onoXnTensHble n oTpuuaTenbHble
OTKITOHEHUSA OT

3akoHa Payns.

2. 3akoHbl KoHoBanoBa. YTo Ha3biBaeTCs a3eoTPONHOM CMECHIO?

3. Nuarpammsbl «aaBneHue — coctasy» (T=const) n «TemnepaTypa KUneHus — CoctaB»
(P=const).

4. AHann3 pas3oBbIX COCTOSAHUIM C NOMOLLbIO Anarpamm. NpaBuno poiyara.

5. NpaBuno ¢as N'mbbca n ero npumeHeHne ans aHanunsa a3oBoro COCTOSAHUS.

6. PasgeneHne HeorpaHNYEHHO CMELLNBAIOLLMXCH XNOKOCTEN METOAOM MEPErOHKM.
MpocTasa n opakuynoHHaa neperoHka. Pektndpukauma.

7. QKcnepvMeHTanbHoe NOCTPOEHUE AnarpamMmmbl «Temnepartypa KuneHus - coctasy (P
= const).

8. Onpegennte coctaB Napa, HaXOASLLErocsl B paBHOBECUM C XXUAKOCTbIO

[aHHoro coctaBa Ha gnarpamme TemnepaTtypa — coctas (P=const) nnu gasneHve

— coctaB (T=const).

9. Kak nameHsieTca coctaB UCXOAHOW CMeCU Npu NeperoHke B paBHOBECUN?

10. Onpegenunte, Kakon 13 ABYX KOMMOHEHTOB Ha AnarpaMmmax AaBfieHne — CoCcTaB
(T=const) n Temnepatypa — coctaB (P=const) aBnsetcs bonee nety4mm.

NNa6opaTtopHas paboTta Ne3 «OnpeneneHune pazoBon guarpaMmmbl BelecTBa Ha
OCHOBEe aHaNfIMTU4YeCKOro ypaBHeHUs1 COCTOAHUAY

Llenb nabopaTtopHon paboTbl — Ha OCHOBE AaHHbIX MO CBOMCTBaM BeLLECTBa B
KpUTUYECKOW TOYKE onpeaenntb napameTpbl ypaBHeHUs cocTossHUS BaHT aep Baanbca;
C MOMOLLbIO JaHHOMO YpaBHEHWSI NPOU3BECTUN pacyeTbl Pa3oBOM AnarpaMmmbl 1
AaBleHus HacblIWEHHbIX NapoB BeLeCTBa; pe3ynbTaThl NpeacTaBUTb rpaouyecku.



[MpymepHbIN NepeyYeHb BOMPOCOB:

1. Mpn Kaknx ycnosumsax PU3NYECKUn ra3 MOXXHO ONUCbIBaTb MOENbIO NAaeanbHOro
rasa?

2. Y10 Takoe ypaBHEHME COCTOSAHUA?

3. Kak BbIrnsanT ypaBHeHUE COCTOSIHUSA naearnbHoro raza? KakoBo ero BTopoe
Ha3BaHue?

4. YTo Takoe ra3 BaH-gep-Baanbca?

5. Kak BbIrmsianT ypaBHeEHME COCTOsIHMSA ra3a BaH-gep-Baanbca? KakoBo ero BTopoe
Ha3BaHue?

6. Yto Takoe koHCTaHTbl BaH-gep-Baanbca?

7. Yt0 onpegensieT nepBasi KOHCTaHTa BaH-gep-Baanbca?

8. Uto onpepnensieT BTopasi koHCTaHTa BaH-gep-Baanbca?

9. Yto Takoe Kputnyeckas nsotepma?

10. KakoBbl 0COGEHHOCTI NOBEAEHMS ra3a Npu TemMnepaType Bbille KPUTUYECKON?
11. KakoBbl 0COBEHHOCTW NOBEAEHMUS ra3a npu TemnepaType HUXe KpUTUYEeCKOn?
12. Ha kakux yyactkax nsotepmbl BoB npumepHo coBnagaloT ¢ M3oTepMamum peanbHOro
rasa?

13.0cHoBHbIE NapameTpbl pacyeTa ha3oBon AnarpaMmmbl

14. MpuHUMNbI NOCTPOEHUS Pa30BbIX AnarpaMmm

INNabopaTtopHas paboTta Ne4 «MogenupoBaHue peakuum B annaparax ¢ pasfimyHomn
CTPYKTYpPOW NMoTOKa»

Llenb nabopaTtopHon paboTbl — Ans pasnuyHbiX MOAENEN CTPYKTYPbl MOTOKA COCTaBUTb
MaTemMaTUYecKyo MOAesb NpoTeKalLWmnX B annaparte XMMNUYeCKNX peakumin; Ha OCHOBe
nony4yeHHbIX Mogernen NpoBecTn MoaennpoBaHme paboTbl peakTopa; pesynbTaThbl
OLEeHKM 3hEKTUBHOCTM ANSA pa3fnyHbIX BapMaHTOB annaparta npeactaBuTb
rpacpmyecku (B BuAE 3aBUCUMOCTU CENEKTUBHOCTU U CTENEHM NpeBpaLLEeHNs OT
BpeMeHu NpebbiBaHNA B annapare).

[MpymepHbIM NepeyYeHb BOMPOCOB:

1. Kakne rmgpognHammyeckme Moaenu Bbl 3HaeTe?

2. Kakve meToabl NPUMEHSAIOTCA AN onpeaeneHns rmapoamHaMnyeckon CTpyKTypbl
NOTOKOB B annaparax?

3. Ha3oBuTe OCHOBHbIE TUMOBbLIE BO3MYLLEHUS.

4. YT0 Takoe KpmBas OTKNnka?

5. HazoBuTe OCHOBHbIE NapaMeTpbl S4ee4YHON rMapoaANHAMNYECKON MOaENN.

6. Kakne gaHHble HeobxogMmbl A51si NPOBEPKM MOAENN Ha afeKBaTHOCTb?

CtpykTypa nabopatopHon paboThl:

1. O6bsBNEHNE TEMBI, LENN N 3a4a4 3aHATUS.

2. lNpoBepka TEOPETUYECKON NOATOTOBKN CTYAEHTOB K JTAaOOPaTOPHOMY 3aHATUIO.

3. BbinonHeHune nabopaTtopHon paboTbl N/MnNn npakTU4YECKUxX 3agad.

4. lNopBeneHue UToroBs 3aHATUSA (popMynMpoBaHMe BbIBOLOB).

PopMbl MPOMEXYTOYHOWN aTTecTaumn
lNMepe4yeHb BONPOCOB AN MPOMEXYTOYHOW aTTecTauum

1 cemecTp
NMpumepHbIe BONPOCHI K 3a4eTy:

1. Knaccudumkaumna mogenen XuMm4eckom TeXHOSTormm
2. MeTogonorna nocTpoeHnsa MateMaTMYecknx Mogenen XMMnKo-TEXHONOMMYECKNX



npoweccos

3. MaTemaTunyeckoe onvcaHme ruapoanHaMmn4eckon CTPYKTYpPbl MOTOKOB

4. JTanbl NOCTPOEHNA MaTeMaTUYeCKON Mogenu

5. Cxema atanoB maTeMaTU4eCcKoro MOAeNMpoBaHms

6. CoctaB MateMaTM4eCKOro onnMcaHma XMMMKO-TEXHOSTOMMYECKOro oo bekTa.
TpeboBaHus, NpeabaBAsemMble K MOAENIN XMMUKO-TEXHONOrMYeckoro obbekTa
7. CTpyKkTypa MatemMaTuyeckon Mogenn XMMUKO-TEXHONOrMYecKoro obbekTa
8. MaTtemaTunyeckoe onMcaHue CTPyKTypbl MOTOKOB B annaparte (rmapoavHamuka).
TunoBble MaTemaTUyeckmue Mogenu CTPYKTYpbl MOTOKOB B annapare

9. Mogenb ngeanbHOro cMeLleHus

10. Mopgenb naeanbHOro BbITECHEHUSA

2 cemecTp
MpumepHbIe BONpPOCHI K 3a4eTy:

1. Ondpy3noHHbIE rTMaPOANHAMUYECKNE MOLENN

2. MogenupoBaHue TennoBbIX NPOLEeCCOB XMMUYECKON TeXHOSMOrMn. OCHOBHbIE

3aKOHbI TennoobmeHa

. MatemaTtunyeckme mogenu TennoobmMeHHbIX annapaTos

. MatemaTtnyeckoe MoaennMpoBaHNE KUHETUKN XUMUYECKMX peakLun

. MogenvnpoBaHne roMoreHHbIX XMUMUYEeCKNX PeakTopoB

. TennoBon 6anaHc XMMUKO-TEXHOSOIMYECKOro o6bEeKTa 1N ero MogenMpoBaHme

. MatemaTtunyeckoe mogennpoBaHme MaccoobMeHHbIX NPOLLEeCCoB

. MogenupoBaHue npoueccoB pekTudmkaumm

. MogenupoBaHue npoueccoB abcopdunm n agcopoumnm

10. MaTemaTu4eckoe ornvcaHue paBHOBECUSA B CUCTEME «KUAKOCTb-Map» U «KUOKOCTb-
XNOKOCTb»

11. Cnocobbl camoopraHMsaumm 1 HanpasneHns passuTusa B 06nactn MoaenmpoBaHus
XUMMUKO-TEXHONOMYECKNX NPOLLECCOB

12. T[MpyMmeHeHne WHMOPMALMOHHBIX TEXHOMOMMIN noucka u 06paboTkM HayyHo-
TeXHU4eckon uHcopmaumm B o0b6ractm MoaenvpoBaHWa W ONTUMU3AUUN  XUMUKO-
TEXHOJIOrMYeCcKMxX NpoLeccos

13. NInTepnpeTaums npodeCccrmoHanbHoro (omMsamnyeckoro) CMbicna MmateMaTu4ecKkoro
pesynbTata COCTaBfIeHHbIX MaTeMaTUYeCKUX Moaernen

14. MeToabl COBEPLLUEHCTBOBAHNSA TEXHOMOMMYECKNX MPOLIECCOB NPY MOAENNPOBAHUN
XUMMUKO-TEXHONOMMYeCKMUX NpoLeccos

15. Matematudeckoe mogenupoBaHne XTI1. OTanbl pa3paboTkm maTemMaTU4EeCKON
Moaenu.

16. Knaccudumkaumna matemaTtunyeckmx mogenen. OCHOBHbIE BUAbI MaTeEMaTUYECKUX
Moaenen.

17. MpuHUMNBLI MaTeEMaTMYECKOro MOLENNPOBAHUSA NPOLLECCOB XMMUYECKON TEXHOSTOIMMN.
YpaBHeHVe nepeHoca KonmyecTBa ABUXKEHUS, SHEPTrUU U MacChbl.

18. ViccnegoBaHne XMMMKO-TEXHOSTOMMYECKMX NPOLECCOB METOAOM MaTeMaTUYECKOro
MoaenupoBaHusi. Matematudeckoe onucaHue XTT1.

19. BNoYHLIV NPUHLMN NOCTPOEHUS MaTemaTmyeckon mogenu XTT1.

20.Knaccudpukauusa ypasHeHu mogenu. udpdepeHuymnansHoe ypaBHeEHWE Moaenu
rmapoanHaMmKm
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3 cemecTp
NMpumepHbIe BONPOCHI K 3K3aMeHY:

1.3T1anbl nocTpoeHna matemaTtudeckon mogenun XTT1.



2. [leTepMUHMPOBaHHbIN NOAX0A K MOOENNPOBAHMIO.

3. be3pasmepHas koHUEeHTpauus Tpaccepa. QKCnepMMmeHTanbHoe n3yyeHme
pacnpefgeneHns BpeMeHn npedbiBaHNS 9N1eMEHTOB MOTOKa.

4. MaTemaTtnyeckoe MoaenMpoBaHue rmapogmMHaMmmyeckon CTPYKTYpbl ogHOMasHbIX
NOTOKOB

5.TunoBble MOgenun CTPyKTYpbl NOTOKOB. lNepexon pearbHbIX NOTOKOB Mpwu
npegenbHbIX YCNOBUAX B O4HY U3 TEOPETUYECKUX.

6.Mogenb ngeanbHOro nepemeLlnBaHuns.

7.Mopenb ngeanbHOro BbITECHEHUS.

8.0gHonapameTpudeckasn auddy3noHHaa MOAesb.

9.30Ha ngeanbHoro nepemelnBaHmsa-6annacHbIN NOTOK.

10.30Ha ngeanbHOro nepemeLlnBaHnsa-3acTornHasi 3o0Ha.

11.30Ha ngeanebHOro nepemeLlunBaHna-3oHa ngeanbHOro BbITECHEHNS.
12.A4eevyHas mogensb.

13.KomMbuHMpoBaHHbIE MOgENN.

14 Anroputm ngeHTndunkaumm MmateMaTmyeckoro onmcaHmst CTPYKTypbl MOTOKOB.
15.MaTtematnyeckoe moaenmpoBaHme TeNNOOOMEHHbIX NpoLeccoB. TemnepaTtypHoe
none.

16.0OcHoBbl TENNIOBOro pacyeTa [MpoeKTHbIN pacyeT TennoobMeHHOro annaparTa.
MepeyncnuTb.

17.MNpoBepoYHbIN pacyeT TennoodMeHHOro annaparTa.

18.MaTtemaTtnyeckne mogenu TenNI000MEHHNKOB.

19.YpaBHeHUe, onucbiBatoLLee n3amMeHeHe TemnepaTypbl 4ns TennoobMeHHMKa B 30He
naeanbHoro cmeweHnsa. MHTEHCUBHOCTb NCTOYHMKA TEMMNOThI.

20.YpaBHeHue, onuvcbiBatoLLiee N3MeHeHNe TemMnepaTtypbl ANs1 TENNI00OMEHHNKA B 30HE
naeanbHOro BblTeCHEHUS. IHTEHCMBHOCTb MCTOYHMKA TENMOThI.

21.YpaBHeHue, XxapaktepusyroLuiee nameHeHne temnepaTypbl MO ASIMHE 30HbI.
MHTEHCMBHOCTb UCTOYHMKA TENOThI.

22..MopgenupoBaHMe MaccoobMeHHOro npouecca Ha npuMmepe MoaenmpoBaHnsg
npouecca agcopbunn. NoctpoeHne mogenu aMHamuku copobumm.

23.BnoyHbIM NpUHLUMN NOCTPOEHUS Moaenen macconepegadn. MatemaTtunyeckoe
onucaHwe npouecca

24 .YpaBHeHue maTepuarnbHoro 6anaHca B afieMeHTapHOM Crloe.
25.MaTemaTnyeckoe MogennupoBaHne XMMNYECKUX PEaKTOPOB

26.MatemaTnyeckme mogenu npouecca B peaktope.

27 .MaTemaTnyeckne Mogenn peakTopoB naeanbHOro CMeLUEHUS.
28.MaTtemaTudeckme Moaenm XMMMYeCcKNX peakTopoB MaeasnbHOro BbITECHEHMS.
29.Kackag peaktopoB naeanbHOro CMeLLeHns.

30.CpaBHEHME XMMUYECKNX PEaKTOPOB UaeanbHOro CMeLeHNa N ngeansHoro
BbITECHEHMSA M Kackaga PUC.

31.Copmynupynte OCHOBHbIE HanpasneHus NOBbILLEHNS 3P PEKTUBHOCTHU
NCMONb30BaHUS CbIPbEBbIX N TOMSIMBHLIX SHEPreTUYeCcKUx pecypcoB

32. CucteMHbIn aHanu3 cnocoboB 3JHEpPro - M pecypcocbepexeHnss B XUMUYECKON
TEXHOMOrMn: MeponpuaTUSA, CNocobbl, NpUeMbl 1 onepaumm

MpumepHble Tembl KypcoBoro npoekta (KM):

1. MogenupoBaHue ¢ NOMOLLbIO NPUKITAAHbBIX NporpaMm NPoLEeCCOB MMAPOCTaTUKM.
2. MogenupoBaHue ¢ NOMOLLLIO MPUKNAaaHbIX NporpaMmm NpoLeccoB rmapoaMHamMmKm
OAHOa3HbIX MOTOKOB.

3. MogenupoBaHue ¢ NOMOLLbLIO MPUKNAaaHbIX NporpaMmm NpoLeccoB rmapoaMHamMmKm



MHOrodasHbIX NOTOKOB.

4. MogenupoBaHue ¢ NOMOLLbIO NPUKNaaHbIX MporpaMm NpoLECCOB TEMNIONPOBOAHOCTH.
5. MogenupoBaHne C MNOMOLLbIO MNPUKNaAHbIX MpPOrpamMmMm MNpPOLECCOB KOHBEKTUBHOIMO
TennoobmeHa

6. MogenupoBaHue C MNOMOLLbI MNPUKNAAHLIX MPOrpamMMm MNpPOLIECCOB CTaLMOHApPHOW
Tennonepenayn

7. MogenupoBaHue C NMOMOLLbI NPUKNIaAHbIX NporpaMm MpPOLEeCcCOB HeCTaLMOHApPHOW
Tennonepenayn

8. MopgenvpoBaHue C NOMOLLbIO MPUKNAAHbIX NPOrpamMm MPOLLECCOB MOJSIEKYNSIPHOM

AN dysnm
9. MogenupoBaH/e C MOMOLLBIO NPUKNaAHbIX MporpaMm MpoLEecCOB KOHBEKTUBHOW

Andcpysnm

10. MogenupoBaHue ¢ MOMOLLLIO MPUKNagHbIX NporpaMm NpoLeccoB nepeHoca Macchl B
CTauMOHAapPHbIX N HECTaLMOHaPHbIX YCNOBUSAX

11. MogenvpoBaHve annapaToB 4515 NpoBeAeHNsA NpoLecCcoB rmapocTaTUKm

12. MopgenvpoBaHMe annapatoB And nNpoBedeHUss MNpoLeccoB rmapoavHaMUKm
OAHOd)a3HbIX MOTOKOB

13. MogenvpoBaHMe annapaTtoB pAna nNpoBedeHUs MNpoLeccoB rMapoaNHAMUKN
MHOrocasHbIX NOTOKOB

14. MogenvpoBaH/e annapaToB A5l NPOBeAEHNSA TENSTOO0OMEHHbIX MPOLIECCOB

15. MogenvpoBaHve annapaToB 4S5 NPpoBeAeHNS MacCOOOMEHHbIX MPOLLECCOB

16. MogenvpoBaHMe XMMNUYECKNX PeakTopoB

17. MogenvpoBaHue y3na nonyyeHus MeTun-TpeToyTnnoBoro acgupa

18. MogenupoBaHue y3na nonyyeHust nsoaMmurieHa gerngpupoBaHMeM n3oneHTaHa

19. MogenvpoBaHMe NpoLECCOB ankunupoBaHnsa 6eH3ona onednHamm

20. MopgenupoBaHue npouecca MosfydeHns CcTupona napodasHon gerngpataumen
mMeTundeHunkapbuHona

21. MogenvpoBaHue NpoueccoB OKUCIEHNSA ankuiapomaTuyeckux yrriesogoponos

22. MogenvpoBaHue cTagui npouecca COBMECTHOrO NonyyYyeHus oeHona n aueTtoHa

23. MogenvpoBaHue npouecca XuakogasHon KoHaeHcauun aLeToHa B U3o(popoH

24. ViccnegoBaHne gMHaAMUKN NPOLIECCOB CUHTE3a BbICLUMX JIMHENHbIX anbdaonedunHoB
25. MogenvpoBaHue NpoueccoB B HECTaUMOHAPHOM pexume

26. NccnepoBaHue yCTONYNMBOCTU XMMUYECKUX peakTopoB

27. Wcnonb3oBaHne cuctembl RPMS gna mopenvpoBaHus XUMMUKO-TEXHONOMMYECKOro
npouecca



MeToaunyeckme matepuansl, onpeaensiowme npoueaypbl OLeHMBaHUA
3HaHMW, YMEHUW, HAaBbIKOB U (UNKn) onbiTa AEeATEeNIbHOCTU, XapaKTepusyrLwme
npouecc opMMpOBaHUA KOMMNETEeHLUN

OueHvBaHWe 3HaHWUA, YMEHWU, HAaBbIKOB U OMbiTa AEATENbHOCTU NPOBOAATCS Ha
OCHOBE CBe[eHuN, NPUBOAUMBLIX B MaTpuue COOTBETCTBUS OLEHOYHbIX CpeacTB
3ansaHMpoBaHHbIM pe3yribTaTaMm 0by4veHus.

Llenb TekyLiero KOHTpOns ycneBaemocTu no y4ebHbIM gucumniamHam B ceMecTpe
— npoBepka npuobpeTaemblix 0Oy4aOWMMNCA 3HAHWUIA, YMEHUA, HAaBbIKOB B KOHTEKCTE
dOpMUPOBaHUSA YCTAHOBMNEHHbIX 0Opa3oBaTeNbHON MNPOrpaMMon KOMMNETEeHUMA B
TeyeHne cemecTpa. TeKywMh KOHTPOSlb OCYLLECTBASIETCA 4Yepe3 CUCTEMY OLIEHKU
npenogaBaTenemM BCeX BMOOB paboT obyvarwmxcs, NpeayCMOTPEHHbIX paboyen
nNporpaMmon OUCUMNANHBI U Yy4eOHbIM NIIaHOM.

lMpomexyTodHas aTTecTaums obydalwmxcs npegycMaTpuBaeT oOLeHUBaHUe
pes3ynbTaTtoB OCBOEHUS AUCLMMNIIMHBbI NOCPEACTBOM UCMbITaHNA B (hopme 3K3aMeHa
(3ayeTa). NpomexyToyHasa aTTecTaumnsa NPOBOAUTCS B KOHLE U3YYEeHUS OUCUMMIVHDI.

PaspaboTtaHHbln  POHO  OUEHOYHbIX CPEACTB  TEKyWero KOHTpons u
NPOMEXYTOYHOW aTTecTauum UCnonb3yeTcsa AN OCYLWECTBNEHUA  KOHTPOSbHO-
N3MepUTENbHbIX MEpOonpUATUA 1 BblIpaboTkn O0BOCHOBAHHBLIX  YNPaBASAOWMX U
KOPPEKTUPYHOLLMX AENCTBUI B Npouecce npmobpeTeHus obyvarowmmMmmnca Heobxoanmbix
3HAHUN, YMEHUN W HaBbIKOB, (POPMMPOBaAHMSA COOTBETCTBYHOLLMX KOMMNETEHUMA B
pes3ynbTaTte OCBOEHUSI OUCUUMNINHBI.

YyebHasa ancumnnmHa Kkak npaBuno opmMmpyeT HECKOSbKO KOMMNETEHLMN,
npoueaypa oLeHMBaHNS npeacTasneHa B Tabnuue:

Ne HanmeHoBaHune MepmnognyHOCTb 1 cNocod Buabl
OLlEHOYHOro cpeacTBa npoBefeHus npoueaypbl BbICTaBNSAEMbIX
OLleHMBaHNS OLEHOK
1 Otyet no npaktuyeckum | CuctemaTnyeckn B 3ayeT/He3aveT
3aHATMAM COOTBETCTBUM C
pacnucaHnem 3aHATUN,
NMUCbMEHHO
2 Otyet no nabopaTtopHbiM | CuctemaTnyeckn B 3ayeT/He3aveT
paboTtam COOTBETCTBUU C
pacnucaHnem 3aHATUNn,
NMUCbMEHHO
3 KypcoBon npoekT (2 Ha atane npomexxyTo4yHou no NATMGanbHON
cemecTp) aTTecTauuu Lkane
4 3aueT (1 cemecTp) Ha atane npomexxyTo4Houn 3a4yeT/He3aveT
aTTecTayuu
5 3auet ¢ oueHkon (2 Ha atane npomexxyTo4Hom no natnbanneHom
cemecTp) aTTecTayuu LwKane
3 Jk3ameH (3 cemecTp) Ha atane npomexxyToyHou no natnbannbHoOn
aTTecTayum LIKane
Ha aTtane npomexyTodHOW atTectaumm (3a4eT) UChnonb3yeTcss CUCTEMA OLEHKU
ycneBaemMocTn obyyawlmxcs, KoTopasi NO3BONSeT npenodaBaTenio  OUEHUTb

COPMMPOBAHHOCTb MNfIAaHNUPYEMbIX pe3ynbTatoB 0bydeHuss (4eCKpMNTOpOB), a Takke

YpPOBEHb OCBOEHWsI MaTepuana oby4atoLmmmcs.

dopma oLeHKM 3HaHuM (3a4eT):

LLikana oueHnBaHuA:

«3ayeT»; «HesaueT».




«3ayeT» —  BbICTaBndeTcs, ecnum  CHPOPMUPOBAHHOCTb  3afABMEHHbIX
obpasoBaTenbHbIX pesynbTaTtoB KOMNeTeHLMI oLeHnBaeTcs He HUXe
«y[OBMETBOPUTENBHO» MPU YCIIOBUN OTCYTCTBUSA KPUTEPUS «HEYLOBMETBOPUTENBHOY.
BbicTaBnseTtcsa, koraa ob6yvaroluMnca MoKasbiBaeT XOpowMWe 3HAHUS U3YYEHHOro
y4yebHOro martepmana; CcamMOCTOATENbHO, JIOTMYHO M NocnefoBaTenbHO u3naraeTt u
WHTepnpeTupyeT maTepuanbl Y4ebHOro Kypca; MOSIHOCTbIO pacKpbiBaeT CMbICH
npeanaraemMoro BonNpoca; Bnageet OCHOBHbIMW TEPMUHAMWU U MOHATUAMU U3YYEHHOrO
Kypca; nokasblBaeT YMEHNE NEPENIOXUTb TEOPETUYECKNE 3HAHUA HA Npeanosfiaraembli
NPaKTU4ECKNA ONbIT.

«He3a4yeT» — BbICTaBnsieTCHd, ecnu nNpu oTeBeTe o06y4valLeroca BbIABUIUCH
CyLLeCTBEeHHble Npobenbl B 3HAHUAX OCHOBHbIX MOMOXEHU (hakTU4eCcKoro marepuana,
HEeyMeHMe C MOMOLLbI NpenogaBaTens nofyvyuTb NpPaBUibHOE pPELLEHNE KOHKPETHOM
NpakTU4eCcKon 3agavn U3 4ucna npeaycMoTpeHHbIX paboyer nporpammon yvyebHowm
ANCUNNINHBI.

Ha aTane npomMeXxyTo4HOW aTTecTauumn (3Kk3aMmeH) UCNonb3yeTcss  CUCTEeMa OLIEHKU
ycneBaemMocTn obyyawwmxcs, KoTopasi NO3BONSeT npenogaBaTenio  OUEHUTb
COOPMUPOBAHHOCTb MaHUPYEMbIX pPe3yfnbTaToB 00yYeHMUs], a TakKe ypOBEHb OCBOEHMS
mMartepuana ody4arLmnmmcs.

dopma OLEeHKU 3HAaHUN (IK3aMeH; 3a4eT C OLIeHKOM): OLEeHKa - 5 «OTNIMYHOY; 4
«XOpOLLOY»; 3 «y4OBMNETBOPUTENBHOY; 2 «HEYOOBMETBOPUTENBHOY.

LLikana oueHnBaHusa (NATUO6aNnNbHas):

«OTNMYHO» —  BbLICTABNSETCH, €CNMM  CHOPMUPOBAHHOCTL  3asiBMIEHHbIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMNETEHLUNN OLEHMBAETCH KPUTEPUSAMU «XOPOLLIO» U
«OTIINYHO», MNPU YCNOBUN OTCYTCTBUSA OLIEHKN «HEYOOBMETBOPUTENBHOY: CTYAEHT
nokasas MpoOYHble 3HaHWUS OCHOBHbIX MOSIOXEHUA haKTUYECKOro mMatepuana, yMeHue
CaMOCTOATENbHO peLlaTb KOHKPETHbIE MPAKTUYECKNE 3a4a4um NOBbLILLEHHOW CIOXHOCTH,
cB0OOOOHO UCMONBb30BaTh CPaBOYHYO NUTepaTypy, AenaTtb 000CHOBAHHbIE BbIBOAbI U3
pes3ynbTaToB aHann3a KOHKPETHbIX CUTYaLWI;

«Xopowo» — BbICTaBnsieTcsd, ecnm  CcOOPMUPOBAHHOCTb  3asiBFIEHHbIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMETEHLUNN OLEHUBAETCA KPUTEPUSIMU «XOPOLLIO» U
«OTNNYHOY», NPU YCITIOBUN OTCYTCTBUS OLIEHKM «HEYLOBIETBOPUTENBHOY», OOMNYCKAETCS
OLEeHKa «yOOBETBOPUTENBHO»: OOYyYaloLWMNCA nokasan MPOYHbIE 3HAHUA OCHOBHbLIX
NOSNIOXEHNN haKTUYECKOro MaTepuana, yMeHMe CaMOCTOATESNbHO pellaTb KOHKPETHbIe
npakTu4eckne 3agaydn, NnpeaycMoTpeHHble paboyven NporpamMmMon, OPUEHTMPOBATLCS B
pekoMeHA0BaHHOW CMpaBOYHOM nuTepaType, yMeeT NpaBuUiibHO OUEHUTb MOMyYeHHble
pesynbTaTbl aHann3a KOHKPETHbIX CUTyauui;

«YaoBneTBOpUTENIbHO» — BbICTABMSIETCS, €CNU CPOPMUPOBAHHOCTL 3asiBMEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KomMneTeHumm oLeHnBaeTcs Kputepusamm
«YOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4YaloWMncs nokasan 3HaHue
OCHOBHbIX TMOJIOXXEHNA (PaKTUYECKOro Marepuana, YMEeHue MonyyYntb C MOMOLLbH
npenogaBaTenst NpaBUNbHOE pPELUEHME KOHKPETHOW NPakTUYEeCKOW 3ajaun u3 4vmcna
npeaycMoOTpeHHbIX paboyer NporpaMmon, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBOpuUTeNbHO» — BbICTABMSETCH, €CnM Npu OTBeTe obyvaroLlerocs
BbISIBUINCb CYLLECTBEHHbIE NPOOGEnbl B 3HAHUSAX OCHOBHbLIX MOMOXEHUA (DaKTUYECKOro
MaTtepuana, HeymeHue C NOMOLbLI0 npenofasaTtensd MnofyyYnTb NpaBUibHOE peLueHune
KOHKPETHOW NpakTU4EeCKOW 3adayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUMNANHDI.

OTBeTbl M peleHna obyyarolmxcs OUeHMBAOTCA MO  cregylwmm  obwmm
KpUTepusiM: pacnosHaBaHue npobnem; onpeneneHne 3Ha4MMon MHopmMaunn; aHanms
npobnem; apryMeHTUPOBAHHOCTb, WCMONb30BaHWE CTpaTernn; TBOPYECKUM NOAOXOA;
BbIBOAbI; 00Wwan rpamoTHoCcTb. Oby4atowmecs ob6a3aHbl cgaBaTh BCe 3a4aHUS B CPOKM,



yCTaHoBreHHble npenogaBaTenem. OueHka «YOOBNETBOPUTESTbHO» MO AUCLUUNIIVHE,
MOXET BbICTaBMATbCA U MPU HENOSIHOM COPMUPOBAHHOCTU KOMMNETEHUUW B Xon4e
OCBOEHUSA OTAENBHOWN Y4eOHOM OUCUUNIIMHBI, ecnn X opMmnpoBaHne npeanonaraeTcs
NPOAOIKUTL Ha Bonee No3gHuX atanax obydeHus, B xoge MU3yvyeHus apyrnx y4ebHbix
ANCUNNANH

JTabopatopHble paboTbl M NpakTUYEeCKMe 3aHATUS  OLEeHMBAKTCHA: «3a4veTy,
«He3adeTy». OTBETbl U pelleHns obyyalrLmxcs OUEeHUBAKTCA Mo cregywmmM odwmm
KpUTEpMAM: pacno3HaBaHue npobnem; onpegerneHme 3HauynMmon MHgopmauuun; aHanma
npobnem; apryMeHTUpPOBAaHHOCTb;, WCMNONb30BaHWE CTpaTernn; TBOPYECKUW MNOOXOA;
BbIBOAbI; 06LLAA rpaMOTHOCTb.



