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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 0bpa3oBaHua 1 Hayku PO oT Ne 1494 ot 21.11.2014 v cooTBeTCTBYIOLLEr0 Y4eOHOro nnaHa.

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
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

10 0eATeNIbHOCTb,
pacCCHNTbIBaTb

€ MOLLHOCTM

NPON3BOACTBEHHY

Nnpon3BoACTBEHHDI

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
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

Kopn
KOMI
eTeH

(T7]7]

MpepwecTBylowune
OVUCLUNUHBI

MapannenbHo ocBauBaeMblie
OUCUMUNAUHDbI

nocne.n.ylou.wle AUCUUNJINHBI

MK-1

OpraHu3aumsa Hay4HbIX
nccnenoBaHum

CraTnuctnyeckas obpaboTka u
0(hOpMIIEHNE HAYYHbIX
nccnenoBaHnm

BbinosHeHNe, NOAFOTOBKA K
npoueaype 3alunThl 1 3aWmnTa
BbIMYCKHOW KBANNUKALMOHHON
paboTbl; Mpon3BOACTBEHHAS
NpaKTKa: TEXHONOr n4yecKas
(MpOEKTHO-TexHoNorn4yeckas)
npakTuKa

MK-2

BbinonHeHve, MOAr0TOBKa K
npoueaype 3awmnThl 1 3aWwmnTa
BbIMYCKHOW KBaJIMPUKALNOHHOM
paboTbl; Mpon3BOACTBEHHAS
NpaKTNKa: TEXHONOr n4yecKas
(MPOEKTHO-TEXHOIOr nYecKas)
npaKkTuKa




MK-3

Bbibop annapaTypHOro
0(POPMAEHNS XUMUYECKNX
npon3BoacTB; Beibop
obopynoBaHMNs NPon3BOACTB
yrIEBOAOPOAHOIO ChIPbS;
Mpon3BoACTBEHHasA NPaKTMKa:
TexXHOoNorn4yeckas (ﬂpoeKTHO-
TexXHoJIornyeckas) NpakTuKa;
C/CTEMHBIN aHa/M3 NPoLLEeCCoB
XUMUYECKON TEXHOIOTN 1
HedTenepepaboTky;
TexHonornyeckme pac4eThbl B
XUMUYECKON TEXHONIOr K

BbinosHeHMe, NOAFOTOBKA K
npoueaype 3alnThl 1 3aWmnTa
BbIMYCKHOW KBaJIMPUKALMOHHOM
paboThbl; Mpon3BOACTBEHHAS
NpakTuKa: TEXHONOr n4yeckas
(MPOEKTHO-TEXHOMOrMYecKas)
npaKkTuKa

3. 06beM aucumMnamnHbl (MoAaynsa) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoaM4yecTBa
aKajeMU4yeCcKMUX 4YacoB, BbiAeJIeHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopasatesieM (N0 BUpaM y4eOHbIX 3aHATUMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyuvarowuxcs
B 2 cemecTp 3 cemecTp 4 cemecTp
cero 4acos
yacos / yacos / Yacos /
. [ yacoB B
Bupn yyebHOM paboThbl . 4acos B 4acos B 4acos B
3N1IeKTPOHHOM . . .
dbopme 3/1IeKTPOHHOM | 3JIEKTPOHHOM | 3JIEKTPOHHOM

¢dopme ¢dhopme ¢dhopme
AyaouTopHas KOHTaKTHas paboTta
(Bcero), 88 24 32 32
B TOM YuChe:
Jlekuum 24 8 8 8
MNpaKTun4eckne 3aHATUSA 56 16 16 24
JNlabopaTopHble paboTsl 8 0 8 0
CamocToaTenbHas paborta (Bcero), 304 84 144 76
B TOM Yucre:
NOArOTOBKA K 3a4eTy 20 8 12 0
NOArOTOBKA K JIEKLUAM 168 60 60 48
NMOArOTOBKA K MPaKTUYECKUM 48 16 16 16
3aHATUAM
BbINOJIHEHNE KYPCOBbLIX NMPOEKTOB 40 0 40 0
NOAroTOBKa K labopaTopHbLIM 16 0 16 0
paboTam
NOLAroTOBKa K 3K3aMeHy 12 0 0 12
KoHTponb 36 0 0 36
NToro: 4yac 432 108 180 144
WToro: 3.e. 12 3 5 4

4. Copep>XaHue aMcuMnauHbl (Moayns), CTPYKTypupoBaHHoe no TeMaM (paspenam),
C YKa3aHueM OTBe1eHHOro Ha HUX KoJiIMyecTBa akaseMUu4eCcKmux 4acos U BUAOB

y4eOHbIX 3aHATUN




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
2 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

3 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:
4 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

TexHonornyeckue,
annapaTypHOKOHCTPYKLMOHHbIE,
peXXnMHoMnapameTpryeckme un
OpraHM3auUVoOHHOTEXHUYECKME NPUEMbI 1
onepauun. CMeLLeHe paBHOBECUS MpW
06paTUMbIX peakLmsxX, «3amMopaKmBaHue
CUCTEMbI», HauyuLlee UCrosib3oBaHue

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
3 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

2 ceMecTp

10




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
3 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
4 cemecTp
Ob6paboTka pe3ynbTaToB 3KCMEepUMeHTa
CraTtncTnyeckui y CTaTUCTMYeCKNMM MeTodaMu. MoHATre
CraTncTnyeckun aHanms U
11 aHann3 n C/lyqanHow Benny4mHbl. 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
Koppensauum
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
ontummsauns XTI perpeccuoHHOro aHaaMsa | aHanmsa
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
YuncoHa
. MapameTpbl ONTUMU3ALUN XUMUNKO-
CraTtumctunyecknia P P "
TEXHONOrn4yecknx cnuctem. Nokasatenu
18 aHanu3 n MeToabl onTUMM3aLun 2
3 EeKTUBHOCTN XUMUKO-
ontuMmnlaums XTr1
TEXHOJI0rnyeCcKux NpoLLeccos
OnTumasbHoe pacnpenesieHre Harpy3ok
OCHOBHblE MPUHL UMb
OueHka 3hpeKTUBHOCTM | Mexay paboTaoLymu
CO3[,aHUNSA 3Hepro- un
19 XMMUYECKOoro TEeXHOJIOrnYecknumm annapaTamMu. 4
pecypcocbeperatoLmnx .
g npon3BoACTBa BapuaHThl pacnpenesieHns raoBou 1
TEXHO0r NN .
XXUOKOCTHOW Harpysok
OCHOBHble NPUHLUMBI | DKCepreTnyeckmne YpaBHeHUs skcepreTnyeckoro banaHca.
20 CO3[aHuns 3Hepro- un 6anaHcol 1 JKcepreTuyeckas npPov3BoANTEIbHOCTb. 4
pecypcocbeperalolnx | XxapakTepucTMKN XMMINKO- | IkcepreTniecknin aHanms TenaoBbix
TEXHON0rnn TEXHOJIOrMYeCcKux CUcTem | npoweccos. PeleHne 3adau
WToro 3a cemecTp: 24
Utoro: 56
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbI
Bua Copep>xaHue CaMOCTOATEJIbHOM
HaumeHoBaHue - paboTbi KonuyectBo
CaMOCTOATEJIbHOU
paspena paboTkl (MepeyeHb OMOAKTUYECKUX e ANHNLL: Yyacos
paccMaTprBaeMblX NOATEM, BOMPOCOB)

2 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
MOLENMPOBAHNS n3y4vyeHue TeXHO0rnyeckux npoueccos (XTI). 28
MaTepuana MeTogosiornyeckne 0CHOBbI MOCTPOEHMUSA
MaTeMaTUYeCKMnxX Mogenien npoLeccos
XUMUYECKon TexHosiorum. Metop
(pr3MYeCcKoro n MaTemMaTU4eckoro
mMonennpoBaHua. MOAroTOBKa K 3a4eTy
no BOMpocam pas3gena
MoaroTtoska K VI3y4eHune TeopeTnyeckoro Matepuasa rno
O6wwme Bonpocsl
NpakTU4eCcKum Teme NpoBefeHns NpakTUYeckoro 4
MOLe/IMpPoBaHuA
3aHATUAM 3aHATMA, OPOPMIIEHNE OTYETa
KoHCneKTupoBaHme 0CHOBHOMN 1
LOMNOJIHNTENbHOW IMTEPaTypbl N0 TEMAM:
MaTemaTryeckoe onvcaHune
JeTepMuHnpoBaHHbIx XTT1.
MognenuposaHue
CamocTosATensHoe | MopenvpoBaHne KUHETUKN FTOMOreHHbIX
OCHOBHbIX NPOLLECCOB g
XAMAYECKON n3yvyeHve N reTeporeHHbIX XMMNUYeCKNX peakLumni. 40
MaTepuana KpaTkue cBefeHUS N3 XUMUYECKON
TEXHO0r K »
KVHETWKWN, CKOPOCTb XMMUYECKON
peakLun, 3aKOH OeACTBYIOLLUX MacC.
MoAroToBKa K 3a4eTy Nno BOMpocam
pasgena
MopenupoBaHue
MoproTtoska K VI3y4yeHune TeopeTnyeCckoro Matepuasa rno
OCHOBHbIX NPOLLECCOB
XAMAYECKOIt NpakTUYeCKum TeMe npoBefeHns NpakTUYeckoro 12
3aHATUAM 3aHATMA, OhOPMIIEHNE OTYETA
TEXHO0r K
Wtoro 3a cemecTp: 84
3 ceMmecTp
MopenupoBaHue
MNMoaroToBka K V3y4yeHune TeopeTnyeckoro Matepuasa no
OCHOBHbIX NPOLLeCCoB
XAMAYECKOIT NpaKTUYeCKuMm Teme NpoBeLleHNs NPakTUYeCKoro 16
3aHATUAM 3aHATMA, 0OhOpMIIEHNE OTYETa
TeXHOI0rnm
KoHCNeKTupoBaHmne 0CHOBHOW ©
LOMONHUTENBHON NUTEepaTypbl N0 TEMaM:
CTexmomeTpu4eCcKnin aHanuns, MexaHn3Mmbl
MogpenupoBaHue .
CamocToATeNnbHOe | peakuun. KnuHeTnyeckne Mmogenm
OCHOBHbIX NMPOLLECCoB y
XAMUYECKO n3yyeHue FOMOreHHbIX XMUMUYECKUX peaKkLuil. 14
MaTepuana TvnoBble MaTeMaTUYyeCcKe MoLenu
TEXHO0r K
CTPYKTYpPbI MOTOKOB B arnmnapaTax.
MoaroToBka K 3a4eTy Mo Bornpocam
pa3fena
MogpenuposaHue
MNMonroToBKa K 3y4yeHune TeopeTnyeckoro Matepuasa no
OCHOBHbIX MPOLLECCoB .
XAMAYECKON nabopaTopHbIM Teme npoeaeHuns nabopaTopHow 16
paboTam paboTbl, 0hOpMIIEHME OTHETA
TEXHO0r K
MogpenupoBaHue
OCHOBHbIX NPOLLECCoB BbinonHeHne
N BbINoJiHeEHME KYypCOBOro NpoekTa 40
XUMUYECKON KYPCOBOIo NnpoekTa
TEXHO0r K
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Wtoro 3a cemecTp:

86

4 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

60

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

MoaroTtoBKa K
NPaKTU4YeCKnM
3aHATUAM

/3yyeHne TeopeTUyeckoro Matepmana rno
TeMe NpoBefeHNs NMPaKTUYeCcKoro
3aHATUSA, OhOPMIIEHNE OTYETA

16

14




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.)

OcHoBHasa nnTepaTypa

MaccoobmeHHble MPOLECCHl XUMU4eckon TexHonorum; XMMNU3OAT, 2017. -

DNIeKTPOHHbIN

1 Pexxum pocTtyna: http://www.iprbookshop.ru/67361.html pecypc
2 MaccoobmeHHble Npouecchl Xxummuyeckon TexHonorum; XMUMU3OAT, 2017. - DNEKTPOHHBIN
Pexxum goctyna: http://www.iprbookshop.ru/67361.html pecypc
3 MaccoobmeHHble NPoLECcChl Xummuyeckom TexHonorum; XMMNU3OAT, 2017. - DNEKTPOHHBIN
Pexxum poctyna: http://www.iprbookshop.ru/67361.html pecypc
MaTeMaTunyeckoe MoLeNMpoBaHMe NpoLLeccoB TernjoMacconepeHoca u
TepMoynpyrocTu : y4ebHoe nocobue / A. B. EpemuH [n gp.]; y
4 | Camap.roc.TexH.yH-T, TeopeTnyecKme 0CHOBbI TEMIOTEXHUKUN U aneKeTEOHCHbM
rmgpomexaHuka.- Camapa, 2018.- 230 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3448
MaTeMaTunyeckoe MoLeNiMpoBaHmMe NpoLLeccoB TernjoMacconepeHoca u
TepMoynpyrocTu : y4ebHoe nocobue / A, B. EpemuH [n gp.]; 3 71EKTDOHH I
5 | Camap.roc.TexH.yH-T, TeopeTnyeckme 0CHOBbI TENNOTEXHUKUN U ef c
rugpomexaHuka.- Camapa, 2018.- 230 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3448
MaTeMaTnyeckoe MoLeNiMpoBaHmMe NpoLLeccoB TersoMacconepeHoca u
TepMoynpyrocTu : y4ebHoe nocobue / A. B. EpemuH [n ap.]; 3 71EKTDOHH I
6 | Camap.roc.TexH.yH-T, TeopeTnyeckme 0CHOBbI TENNOTEXHUKN U elco c
rmgpomexaHuka.- Camapa, 2018.- 230 c..- Pexxum goctyna: Pecyp
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3448
MoLenvpoBaHme XMMUKO-TEXHONOMMYeCKMX npoLeccos. B 2 yacTax. Y.1.
CTaTuctmnyeckne pacyeTbl 1 0bpaboTka akcnepumeHTa. Peannsaumsa 5 y
y . . - y JIEKTPOHHBIN
7 | peweHun B cpefie Microsoft Excel; KazaHCKUIM HaLWOHasbHbIN acvDC
nccnenoBaTebCKUN TEXHONOrMYEeCKUMIA yHBepcuteT, 2019.- Pexxum pecyp
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100562
MogenmpoBaHne XMMUKO-TEXHOJIOMMYECKMX npoLeccos. B 2 yacTax. Y.1.
CraTtncTuyeckme pacyeTbl n obpaboTka akcnepnMeHTa. Peanusaumsa 5 y
y . _ - y JIEKTPOHHbIN
8 | pewweHun B cpene Microsoft Excel; KazaHCKUN HauWOHasbHbIN g
nccnenoBaTebCKUN TEXHONOrUMYeCcKUn yHsepcuteT, 2019.- Pexxum PeCcyp
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100562
MogenmpoBaHMe XMMUKO-TEXHOJIOMMYECKMX npoLeccos. B 2 yacTax. Y.1.
CtaTtncTuyeckme pacyeTbl n obpaboTka akcnepnMeHTa. Peanusaumsa 371EKTDOHHbI
9 | peweHun B cpene Microsoft Excel; Ka3zaHCKMIN HaUMOHabHbIN P

nccnenoBaTebCKUN TeXHONOrUMYeCcKUn yHsepcuteT, 2019.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100562

pecypc
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10

MogaennpoBaHne XMMNKO-TEXHOJIOMMYECKMX NpoLeccoB. B 2 yacTax. Y.2.
MnaHnpoBaHMe ONTUMaIbHOr0 3KCMEPMMEHTA, peasin3aLns peleHnin B
cpene Microsoft Excel; Ka3aHCKNUN HaLMOHa bHbIA NCCNea0BaTENbCKUN
TexHosnorm4yeckuu yHnsepcuteT, 2019.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||109559

DNIEKTPOHHbIN
pecypc

11

MogaennpoBaHue XMMNKO-TEXHOJIOMMYECKMNX NpoLeccoB. B 2 yacTax. Y.2.
MnaHMpoBaHMe ONTUMAJIbHOIO 3KCMEPUMEHTa, peasin3aumns peweHni B
cpene Microsoft Excel; Ka3aHCKNIN HaLMOHa IbHbIA NCCNen0BaTENbCKUN
TexHosnorm4yeckuu yHmsepcuteT, 2019.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||109559

DNIEKTPOHHBIN
pecypc

12

MognennpoBaHue XMMNKO-TEXHOJIOMMYECKNX NpoLeccoB. B 2 yacTax. Y.2.
MnaHMpoBaHMe ONTUMANIbHOIO 3KCNEPMMEHTa, peasin3aumns peweHni B
cpene Microsoft Excel; Ka3aHCKNIN HaLMOHa bHbIA NCCNen0BaTENbCKUN
TexHosnorm4yeckuu yHnsepcuteT, 2019.- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||109559

DNIeKTPOHHbIN
pecypc

13

MoaenupoBaHue 3Hepro- 1 pecypcocbeperatLinx NpoLLeccos B
XUMWUYECKON TeXHoNornu, Heptexummm n bnotexHonorum; CaHkT-
MeTepbyprcknin rocyLapCTBEHHbIN YHUBEPCUTET MPOMbILLNEHHbIX
TEXHON0rMM 1 gnusanHa, 2017.- Pexxum foctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102528

DNEKTPOHHbIN
pecypc

14

MonoennpoBaHmMe 3HEPro- 1 pecypcocbeperaLmx NpoLLeccos B
XUMUYECKON TEXHONOTUKN, HETEXUMUIN N BroTexHonormm; CaHkT-
MeTepbyprckuin rocy1apCTBEHHbIN YHUBEPCUTET MPOMBbILLIIEHHbIX
TEXHOMOrMM 1 gnsanHa, 2017.- Pexxum foctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102528

DNEKTPOHHBIN
pecypc

15

MoaoennpoBaHmMe 3HepPro- 1 pecypcocbeperaLmx NpoL.eccos B
XUMUYECKON TEXHONOrUKN, HeTEXUMUIM N BroTexHonormm, CaHKT-
MNeTepbyprckuin rocyAapCTBEHHbIN YHUBEPCUTET MPOMBbILLIIEHHbIX
TEXHONOrMM 1 gnsanHa, 2017.- Pexxum foctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102528

DNEKTPOHHBIN
pecypc

16

OCHOBbI MaTEMATUYECKOr0 MOAENNPOBaHNA; IHTEpHET-YHMBEpPCMTET
NHdopmaumoHHbix TexHonorun (MHTYWUT), An M Ap Meawna, 2021.-
Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102028

DNEKTPOHHBIN
pecypc

17

OCHOBbI MaTEMaTUYeCKOro MOAENNPOBaHNS; VIHTepHeT-YH1BepcuTeT
NHpopMaumoHHbIX TexHonoruu (MHTYWT), An MNMu Ap Megua, 2021.-
Pexxum pocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102028

DNEKTPOHHBIN
pecypc

18

OCHOBbI MaTEMATUYECKOr0 MOAENNPOBaHNA; MHTEpHET-YHMBEpCMTET
NHdopmaumoHHbIx TexHonorun (MHTYWUT), Ain M Ap Meauna, 2021.-
Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102028

DNIEeKTPOHHbIN
pecypc

19

OcHoBbI MaTeMaTM4eckoro mogenmposaHus; NMpochobpasosaHue, 2021.-
Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102194

DNEKTPOHHBIN
pecypc

20

OcHoBbI MaTeMaTM4eCckoro mogenmposaHus; NMpocobpasosaHue, 2021.-
Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102194

DNIEKTPOHHBIN
pecypc

21

OcHOBbI MaTeMaTM4eCckoro mogenmposaHus; NMpochobpasosaHue, 2021.-
Pexum pocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102194

DNIEeKTPOHHbIN
pecypc

16




22

YTunusaumsa npoMbILLSIEHHBIX 0TX0A0B 1 pecypcocbeperkeHne. OCHOBSI,
KoHLuenuuu, metoabl; UHdpa-NHxeHepus, 2019.- Pexxmum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||86662

DNEKTPOHHbIN
pecypc

23

YTnnmsauma npoMblLLIEHHbIX OTX0A0B U pecypcocbepexxeHne. OCHOBBI,
KoHLUenuuu, metoabl; UHdpa-NHxeHepus, 2019.- Pexxmum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||86662

DNEKTPOHHbIN
pecypc

24

YTnnmsauma npoMblLLIEHHbIX OTX0A0B U pecypcocbepexeHne. OCHOBBI,
KoHLenuuu, metoabl; UHdpa-UHxeHepus, 2019.- Pexxmum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||86662

DNEeKTPOHHbIN
pecypc

JlononHuTenbHas nuTepaTtypa

25

Obuwas xnMmnyeckasa TexHoNorns. BeegeHne B MoaeMpoBaHNE XMMMKO-
TexHOJIornyeckmx npoweccos; Jloroc, 2014. - Pexxum gocTtyna:
http://www.iprbookshop.ru/66419.html

DNIEKTPOHHbIN
pecypc

26

Obwas xuMmnyeckaa TexHosorna. BeegeHve B MogenmpoBaHme XMMUKO-
TexHOJIormyeckunx npoweccos; Jloroc, 2014. - Pexxum goctyna:
http://www.iprbookshop.ru/66419.html

DNIEeKTPOHHbIN
pecypc

27

ObLwas xuMmnyeckaa TexHosorna. BeegeHve B MogenmpoBaHme XMMUKO-
TexHOoJIormyecknx npoweccos; Jloroc, 2014. - Pexxum goctyna:
http://www.iprbookshop.ru/66419.html

DNIEKTPOHHbIN
pecypc

28

OCHOBbI MaTEMATUYECKOr0 MOAENNPOBaHMs; TaMboBCKNA
rOCYAapCTBEHHBIN TexHUYecknin yHusepcuteT, 9bC ACB, 2018.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||94360

DNIEKTPOHHbIN
pecypc

29

OCHOBbI MaTEMATUYECKOr0 MOAENNPOBaHMs; TaMboBCKNIA
rOCYyAapCTBEHHbIN TexHuYecknin yHusepcuteT, 9bC ACB, 2018.- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||94360

DNIeKTPOHHbIN
pecypc

30

OCHOBbI MaTEMaTUYECKOr0 MOAeNnpoBaHmns; TaMboBCKMiA
roCyfapCTBEHHbIN TexHuYeckuin yHusepcuteT, 9bC ACB, 2018.- Pexxum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||94360

DNEKTPOHHbIN
pecypc

31

OCHOBbI MaTEMaTNYECKOro MOAEIMPOBAHNSA; YSIbAHOBCKMN
roCyAapCTBEHHbIN TeXHUYeCKuin yHuBepcuteT, 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||106110

DNEKTPOHHBIN
pecypc

32

OCHOBbI MaTEMaTNYECKOr0 MOAEIMPOBAHNSA; YSIbAHOBCKMI
roCyAapCTBEHHbIN TeXHUYeCKui yHuBepcuteT, 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||106110

DNEKTPOHHBIN
pecypc

33

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

DNEKTPOHHbIN
pecypc

34

MpuHUMNBI MaTeEMaTUYeCKOro MoaennmpoBaHma n aHanmsa XTC. PacyeTt
MaTepuanbHoro 6anaHca XTC 4eKOMMNO3NLNOHHBIM MOAYJIbHbIM METOOM :
MeTofn.yKa3aHusa K 1ab. pabotam / Camap.roc.TexH.yH-T, XumMmnyeckas
TEXHOJIOr A 1 NpoMbILLIeHHasa akonorus; coct. C. M. Wkapynna.- Camapa,
2014.- 23 c..- Pexxum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2117

DNIEKTPOHHbIN
pecypc

35

MpuHUMNBLI MaTeMaTUYeCKOro mogenmpoBaHns n aHanmnsa XTC. Pacyer
MaTepuanbHoro 6anaHca XTC 4eKOMMNO3ULNOHHBIM MOAY/IbHLIM METOOM :
MeTofh.yKa3aHua K 1ab. pabotam / Camap.roc.TexH.yH-T, XumMmnyeckas
TEXHOJI0r A 1 NpoMbllieHHasa skonorus; cocT. C. I, lWkapynna.- Camapa,
2014.- 23 c..- Pexxum pocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2117

DNEKTPOHHBIN
pecypc
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36

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

37

PacyeTbl 1 MOLENUPOBAHNE B XUMUYECKOW TEXHOOM MM C NPUMEHEHNEM
Mathcad; Ka3aHCKMI HauMOHaIbHbIN UCCNeLoBaTeNIbCKUN
TexHosnorm4yeckuu yHmsepcuteT, 2018.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100601

DNIEKTPOHHBIN
pecypc

38

PacyeTbl 1 MOOENNPOBaHMNE B XUMUYECKOW TEXHOIOM MU C MPUMEHEHNEM
Mathcad; Ka3saHCKUIM HaLMOHaIbHbIN nccnenoBaTeIbCKNM
TexHonoruuyeckuu yHueepcutet, 2018.- Pexxum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100601

DNEKTPOHHBIN
pecypc

39

PacyeTbl 1 MOLENUPOBAHNE B XUMUYECKOW TEXHONOM MU C NMPUMEHEHNEM
Mathcad; Ka3aHCKMI HauMOHaIbHbIN UCCNIe0BaTeIbCKUI
TexHosnormyeckum yHnesepcuteT, 2018.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||100601

DNIEKTPOHHbIN
pecypc

40

CoBpeMeHHble MeTobl MOLENNPOBAHUSA U UHTEHCUUKaLUK
TeXHONOrM4yecknx npoueccos HeTenepepaboTkn n HehTEXUMUN :
KOHCMeKT nekuun / Camap.roc.TexH.yH-T, XMMU4Yeckas TeXHOJIOrns
nepepaboTkn HedTK 1 rasa; cocT. B. I'. Bnacos.- Camapa, 2014.- 40 c..-
Pexxum poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2173

DNEKTPOHHBIN
pecypc

41

CoBpeMeHHble MeToAbl MOAENIMPOBAHNA Y NHTEHCMDUKaLUN
TEXHONOrM4yecknx npoueccos HedTenepepaboTkM N HehTEXUMUN :
KOHCMeKT nekuun / CaMmap.roc.TexH.yH-T, XMMUYecKkas TeXHOJIOrns
nepepaboTkn HeTU 1 rasa; cocT. B. . Bnacos.- Camapa, 2014.- 40 c..-
Pexxum poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2173

DNEKTPOHHBIN
pecypc

CoBpeMeHHble MeTobl MOLEIMPOBAHUS N MHTEHCUDUKALUN
TEXHO0rMYEeCKUX MPoLEeccoB HedTenepepaboTky U HePTEXUMUN :

DNEKTPOHHbIN

MPOMbILLNEHHbIX T@XHONIOTMM 1 Aun3aiiHa, 2017.- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102598

42 | KoHCcneKT nekuymnin / Camap.roC.TeXH.YH-T, XUMMYeCcKasa TEXHONOr NS g
nepepaboTkn HedTK 1 rasa; cocT. B. I'. Bnacos.- Camapa, 2014.- 40 c..- PECYP
Pexxum pocTtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||2173
JHepro- n pecypcocbeperatoLyme NpoLecchl B 3aLUnTe OKpYyXatoLLen

43 | CPeAb; CaHkT-MeTepbyprcknin rocy4apCTBEHHbIN YHUBEPCUTET DNIEKTPOHHbIN
MPOMbILLMEHHbIX T@XHONIOTUM 1 An3aiiHa, 2017.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102598
dHepro- 1 pecypcocbeperatoLLme NpoLLecChl B 3alLMTe OKpY>KatoLLen

44 | CPEAB CaHKT-lMeTepbyprckuin rocyapCTBEHHLIN YHUBEPCUTET DNEKTPOHHBIN
MPOMbILLNEHHbIX T@XHONOrMM 1 gu3aiHa, 2017.- Pexxum gocTyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||102598
JHepro- n pecypcocbeperatoLyme NpoLecchl B 3aLUnTe OKpYyXKatoLLen

45 | CPEAb!; CaHkT-MNMeTepbyprcknin rocyfapCTBEHHbIN YHUBEPCUTET DNIEKTPOHHbIN

pecypc

HocTtyn obyyvatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyliecTBnseTcs NocpencTBOM NEKTPOHHON

NHMOPMaLIMOHHON 0bpa3oBaTeNbHONM Cpeabl yHBepcUTeTa 1 cainTa HTB Caml TY no JIorvHy 1 naposito.

6. NMepeueHb MHCI)OpMaI.IMOHHbIX TeXHOJOrMM, MCnoJibdyeMbiX NpPpu oCyLleCTBJIEHUN

obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlO4Yas nepeyeHb
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NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

nporpaMMHoro obecnevyeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUI UCMOMb3YETCs MybTUMeAniiHoe obopynoBaHue.
OpraHn3oBaHoO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM

No Cnocob
HauMeHoBaHue NMpousBoauTesnb
n/n pacnpocTpaHeHus
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
1 . JInueHsnoHHoe
cucTeMa (3apybexHbin)
2 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHbii)
MporpammHoe obecnevyeHmne AO «AHTMNNarnaT»
3 o JInueH3noHHoe
«AHTUNNArvaT.okCnepT» (OTevyecTBEHHbIN)
3A0 «CogT/lanH
MaTeMaTnyeckoe nporpamMmmHoe obecneyeHme y
4 Tpengo» JInueH3noHHoe
Mathcad v
(3apybexHbli)
MNMoppaspeneHune
RPMS (Cnctema MoLenvmpoBaHus NPOMBbILLEHHON
5 | HedTenepepabaTbiBatoLEro n HETEXMMNYECKOrO | aBTOMaTU3aLUN JINLLEeH3NOHHOE
npon3BoACTBa) Honeywell
(3apybexHblii)
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
6 . JInueH3noHHoe
cucTeMa (3apybexHblii)
7 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHblii)
MporpamMmmHoe obecneyeHne AO «AHTUNNarvaTt»
8 o JInueH3noHHoe
«AHTUNNArvaT.oKCnepT» (OTevyecTBEHHbIN)
3A0 «CogT/lanH
MaTeMaTnyeckoe nporpamMmmHoe obecneyeHmne y
9 Tpeng» JInueH3noHHoe
Mathcad y
(3apybexxHblin)
MoppaspeneHune
RPMS (Cnctema MoaenvmpoBaHus NPOMBbILLIEHHON
10 | HedhTenepepabaTbiBAOLWLETO N HEPTEXUMUYECKOTO | aBTOMATM3aLMN JINLEH3NOHHOE
npoun3BoACTBa) Honeywell
(3apybexHbli)
Microsoft Windows 8.1 Professional onepaunoHHas | Microsoft
11 . JInueHsnoHHoe
cucTeMa (3apybexHblii)
12 | Microsoft Office 2013 Microsoft . JInueH3noHHoe
(3apybexHblii)
MporpamMmmHoe obecneyeHne AO «AHTUNNarvaTt»
13 N JInueH3noHHoe
«AHTUNNArnaT.2KCNepT» (OTeyecTBEHHbIN)
3A0 «CogT/lanH
MaTeMaTnyeckoe nporpamMmmHoe obecneyeHmne y
14 Tpengo» JInueH3noHHoe
Mathcad ~
(3apybexxHblin)
MonopasneneHne
RPMS (Cnctema MmoaenmpoBaHus NPOMBbILLIEHHON
15 | He(pTenepepabaTbiBaOWEro N HEPTEXUMNYECKOrO | aBTOMaTM3aL MK JInueHsnoHHoe
npoun3BoaCTBa) Honeywell
(3apybexxHblin)
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7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HauMmeHoBaHue KpaTkoe onucaHue Pe>xxum pocTtyna
KomnbloTepHoe ) T Pecypcbl OTKpbITOro
1 MOZIEAMPOBAHME http://www.intuit.ru/department/calculate/compmodel/4/ ocTyna

KOHCY/IbTaLMOHHbI

Pecypcbl OTKPbLITOrO

2 | ueHTp Matlab u http://matlab.exponenta.ru
Simulink fioctyna
Scopus - 6a3a 3apy6:;:|::i Gasel
3 | maHHbIX petepaToB | http://www.scopus.com/ Or PAHMYEHHOTO
N LUTUPOBAHUS
focTyna
4 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcel 0TKpbITOrO
- focTyna
5 | KoHcynbTaHT natoc | http://www.consultant.ru Pecypcel oTkpbITOro
focTyna
KomMmnbloTepHoe ) o Pecypcbl OTKpbITOro
6 MOSIEMPOBAHME http://www.intuit.ru/department/calculate/compmodel/4/ 1oCTYNa
KOHCY b TaLNOHHbIN Pecypcbl OTKpbLITOr0o
7 |ueHTp Matlab u http://matlab.exponenta.ru yp ocT ng
Simulink nocTy
Scopus - 6a3a 3apy6;::|::i Gastl
8 | maHHbIX pethepaToB | http://www.scopus.com/ OrPAHIMEHHOTD
N LUTUPOBaHUS
AocTyna
9 | POCMATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcbi OTKpBITOrO
- focTyna
10 | KoHcynbTaHT natoc | http://www.consultant.ru Pecypcel oTkpbITOro
focTyna
11 KomnbioTepHoe http://www.intuit.ru/department/calculate/compmodel/4/ Pecypcel 0TKpbITOrO
MoLesinpoBaHume focTyna
KOHCYJIbTALIMOHHbI Pecypcbl OTKpbLITOro
12 | ueHTp Matlab n http://matlab.exponenta.ru yp ocT ng
Simulink ROCTY
Scopus - 6a3a 3apy6;;+:|::i Bastl
13 | paHHbIX pedepaTos | http://www.scopus.com/ Or PAHMYEHHOMO
N LUTUPOBAHUSA
AocCTyna
14 | POCMNATEHT http://www1.fips.ru/wps/wcm/connect/content _ru/ru Pecypcbi 0TKpbITOrO
- LoCTyna
15 | KoHcynbTaHT ntoc | http://www.consultant.ru Pecypcel oTkpbITOro

aocTyna

8. OnucaHuMe MaTepuanbHO-TEXHMYECKON Da3bl, HeOOX0a4MMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca No AucuuniauHe (mogynio)

JIeKUMOHHbIe 3aHATUSA
YyebHas ayauTopus ONs NMPOBEAEHWS 3aHATUA NEKUWOHHOr0 TuUMa, TEKYLWEro KOHTPOoas U
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NPOMEXYTOYHOW aTTeCcTauuw.
TexHnyeckme cpefctBa obydvyeHus, cnyxawme ANA npencTaBfieHns yd4ebHonm mHdopmaumm 60NbLLON
ayamTopun, Habop AEeMOHCTPaLMOHHOrO 060pyAOBaHUSA: 3KpPaH, MPOEKTOP, MEPEHOCHON HOYTOYK.
Habop y4ebHo-HarnagHbix nocobuin, obecneymBaoWwmnx TeMaTmyeckmne WIAOCTpaLMmM, COOTBETCTBYlOLWME
paboymm y4yebHbIM NporpaMmamM AUCLUMANH: KOMIMIEKT MIakaToB «Xmumus» 560x800 mm.
CneunanusnpoBaHHasa mebenb: 27 y4eHUYeCKMX NapT, CTON U CTyN OAs npenofaBaTtens, Tymba, focka.

MpakTuyeckue 3aHATUA

YyebHas ayoumTopus ONS NPOBEAEHUA 3aHATUA CEMUHAPCKOro TuMa, TEKYLWero KOHTPOAa u
NPOMEXYTOYHOM aTTecTauuu.
TexHnyeckme cpefctBa obydvyeHus, cnyxawme ANA NpencTaBfieHWs yy4ebHonm mHdopmaunm 60nbLUONK
ayanTopuun, Habop AeMOHCTpaUMoHHOro 06opynOBaHWA: 3KpPaH, NPOEKTOpP, MEPEHOCHON HOYTOYK.
Habop y4ebHo-HarnsgHbix nocobuin, obecrnevynsBaolinx TemMaTU4eCckme WANIOCTPaLUM, COOTBETCTBYOLWME
paboynm y4ebHbIM NporpamMmMamM AUCLUUMANH: KOMMIEKT NaakaToB «XumMns» 560x800 mm.
CneuvnanusnpoBaHHasa Mebenb: 14 y4YeHUYECKUX CTOJIOB, 28 yYeHUYeCKUX CTyNbeB, CTONA WU CTyn Ans
npenogasaTens, AOCKa.

JlabopaTopHble 3aHATUA

YyebHan nabopaTopusi Ans NPoBefeHNs 3aHATUIA nabopaTopHOro Tuna.
JNabopaTopusa «[pouecchbl 1 annapaTbl XMMUYECKON TexHoNormm». JlabopaTopns ocHalleHa o6opydoBaHUEM:
yCTaHoBKaMu: "mapaBanyeckoe conpoTueieHne cetun", "NicnbitaHne LeHTpobexHoro Hacoca", "M3y4vyeHune
TennoobmeHa B TennoobMeHHuKe "Tpyba B Tpybe", "M3yvyeHune npouecca pekTudmnkaumum bnuHapHom cmecmn".

CamocTosaTenbHas paboTta
MomelleHne AN19 CaMOCTOATENbHON PaboThl OCHALLEHO KOMMbIOTEPHONW TEXHUKOMN, C BO3MOXHOCTbIO
NOAKIIYEHNS K ceTU «IHTepHeT» 1 C OCTYMNOM B 3N€KTPOHHYI0 NH(POPMaLMOHHO-06pa3oBaTe/ibHY0 Cpely

CamI'TY u cneumann3npoBaHHon Mebensio.

9. MeToaunyeckue MaTepuarbl

MeToauyeckme pekomeHaaumm npu paboTe Ha nekuun

[0 NeKunn CTYAeHT OOJIKEH MPOCMOTPETh Y4eOHO-MEeTOANYECKYI0 U HAay4YHYIO NTepaTypy no TemMe
NEeKUUn ¢ TeM, 4Tobbl MeTb NpeacTaBneHne o npobnemMax, KotTopble ByayT pa3bupaTbcs B NeKLUN.

Mepen Ha4vanoM nekuum obyvalwmMcs coobllaeTcs TeMa JIeKL MK, naaH, BOMpockl, noasexaliune
PacCMOTPEHNIO, NOBOAATCA OCHOBHbIE NNTEPATYPHblE NCTOYHUKK. Becb y4yebHbIl MaTepuan, coobliaemsblin
npenoaBaTeseM, LO/KEH He MPOCTO NPOCAYLWNBATLCA. OH J0/KEH ObiTb aKTUBHO BOCTPUHAT, T.€. YC/bILIaH,
OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenieH B namsTu. MNpucTynas K CayLlaHnio HOBOro y4ebHoro
MaTepuana, Nose3HO MbICIEHHO YCTAaHOBUTb €ro CBSidb C paHee M3yyeHHbIM. Cneas 3a TEXHUKON YTeHus
NeKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHMEe PUTMa, nay3a 1 T.n.), HeobxoamMmo Bceq 3a
rpernofaBaTesieM YMeTb BblAEeNATb OCHOBHbIE KATErOpUN, 3aKOHbI U OMPeNensTb UX CoAepXaHue, Npobnemsi,
npeanosiaraTb X BO3MOXHblE pelleHNd, 0OoKa3aTe/ibCTBa U BbIBOAbI. OCyLLI,eCTB}'IﬂH TaKylo pa60Ty, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOBaHUE 1 AajbHellee
n3yvyeHwue.

KoHcnekTupoBaHne nekuun nossonseT obpaboTaTb, CUCTEMATM3NPOBATbL W Jyylle COXPaHUTb
NosyYeHHY MHDOPMALNO C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaep)xaTesibHble MOMeHTbl. TUNnYHas ownbka, coBepLuaemMas 0byyatoLmnmMcs, 10CI0BHOE KOHCMEKTMPOBaHMe
peyn npenofasaTens. Kak npasuio, Npu 3anucu «CJ0BO B C/IOBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMeE,
aHann3 n cuHTe3 uHhopmauun. OTbrpas Hy)KHY MH(OPMaLIUIO, FNaBHbIe MbICK, NPO6AEMbI, peLleHns 1
BbIBObl, HEOOXOAMMO COKpaLLaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTesbHO OCTaBUTb B paboynx KOHCMEKTaxX MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU

21



N3 PEKOMEHIOOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MPOCAYLWAHHOW NeKUuUn, a Takxe
nogyepkmeatowme ocobyto BaXKHOCTb T€X UMM MHbBIX TEOPETMYECKNX MOJIOXKeHUA. C OKOHYaHUEM NeKLUK
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLUeHHON. Hy)XHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE NI MOHATHO, YTOYHUTb Y4TO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT Mor BbITb
MCNONb30BaH B MPOLLECCE MOATOTOBKN K MPAaKTUYECKNM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHNMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme peKkoMeHaaLmm npu noaAroToBke n pabote Ha NPaKTUYECKOM
3aHATUN

MpaKTrnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIeNAX BbIpaboTKM MPaKTUYECKMX YMEHUA 1
nprnobpeTeHNs HaBLIKOB B peLleHn NPoghecCMoHasbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrolas cxemMma noaroTOBKM K MPaKTUYECKOMY 3aHSATUIO:
1. 03HaKOMJEeHMEe C MJAaHOM MPAKTUYECKOTr0o 3aHATMSA, KOTOPbIA OTpaKaeT Codep)xaHue
nNpeanoXKeHHON TeMbI;
2. npopaboTKa KOHCMEeKTa Nekunu;
3. YTeHMe peKoMeHAO0BaHHOW NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJaHa NPakTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka obyvaroLWwerocs K NpakTUYeCKOMyY 3aHATUIO MPOU3BOAMTCA MO BOMpocaM, pa3paboTaHHbIM
AN KaXLOW TeMbl NPaKTUYECKUX 3aHATUNA W (Maun) nekuuin. B npouecce NoAroTOBKU K MPaKTUYECKUM
3aHATMAM, Heobxogumo obpaTnTh 0coboe BHUMaHWE Ha CaMOCTOATENbHOE M3yYeHUe PeEKOMEHLOBaHHOM
nuTepaTypsbl.

PaboTa CTy4eHTOB BO BpeMs MPaKTUYECKOro 3aHATMSA OCYLLECTBASETCS Ha OCHOBE 3aJaHuii, KOTopble
Bbl4aloTCa 0by4YalolmMmMcs B Havyasie MAM BO BpPeMS 3aHATUSA. Ha NpakTUYeCKMX 3aHATUAX NPUBETCTBYeETCA
aKTUBHOE y4acTme B 06CYXOAEHUN KOHKPETHbIX CUTyaLuin, cnocobHOCTb Ha OCHOBE MOJYYEHHbIX 3HaAHWNA
HaxoauTb Hanbonee 3PPEKTUBHbIE peLIeHNA MOCTaBJIeHHbIX Mpobaem, ymMeTb HaxOAWTb MOJIE3HbIN
LOMONIHUTENbHBIN MaTepuan No TemaTuke 3aHATMA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWe Ha
OCHOBHbI€ MOHATUA, aNFOPUTMbI, ONpPenenaTb NMNPakTNYeCKy 3Ha4YMMOCTb paCCMaTpMUBaeMbIX BOMPOCOB. Ha
NpaKTUYeCcKnx 3aHATUAX obyyarowmecs LOJHKHb yMeTb BbINOJHUTL pacyeT Mo 3aflaHHbIM napaMeTpam uiu
BbipaboTaTb onpepeneHHble peweHns no obosHavyeHHoON npobneMe. 3agaHns MOryT ObiTb FPynnoBbie U
UHOVBUAYANbHbIE. B 3aBUCMMOCTY OT CAI0XKHOCTU NpeasaraemMblX 3alaHui, Lenen 3aHaTus, obLLien NnoaroToBKY
obyyatowmxca npenogaBaTesib MOXXeT NoAcCKasaTh 0by4atoWmMMCcs aaropuT™ peLleHns nan nepeoe LencTaue,
WM ykasaTb obliee HanpaBfieHWe paccyAeHun. MonayvyeHHble pe3ynbTaTbl 06CYXAATCA C NO3ULMA NX
aleKBaTHOCTM UM 3PHEKTUBHOCTY B PACCMOTPEHHON CMTyaLuu.

MeToauyeckme pekomeHaaumm npu paboTte Ha NabopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHoW paboThbl OENUTCA Ha [OBE YCJIOBHble 4aCTU: TEOPETUYECKYD U
NpPaKTUYeCKY!O.

HeobxoaAnMbIMU CTPYKTYPHBLIMW 3N1EMEHTAMUN 3aHATUA ABAAIOTCS NpoBeeHne nabopaTopHom paboThl,
npoBepka YCBOEHHOr0 MaTepuana, BKJoYatoLwasa o6cyxaeHne TeopeTniecKmx 0CHOB BbIMOJIHAEMOWN paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA NHCTPYKTAXK Mo
NCnofb3oBaHuNto Heobxoanmoro obopynosaHus. MpenogaBaTeslb KOPPEKTUPYET AeATeNbHOCTb 0byyatoLerocs
B npouecce BbiMoaHeHUs paboTbl (Nnpyu HeobxoaumocTu). MNocne 3aBeplieHns nabopaTopHON paboThl
noaBoAATCS UTOorn, 06CyXaatoTCsa pe3ynbTaThl 4eATENbHOCTH.

Bo3MOXHbI crenytowmne GpopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHaa, rpynnoBas u
nHaueuayanoHas. Mpn dpoHTanbHOW hopMe BbINOAHAETCS oAHa U Ta e paboTa (NpyM 3TOM BO3MOXHbI
pa3finYyHble BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpwu
NHOMBMAOYaAbHOWN hopMe 06yYatoLLMMNCA BbIMONHATCS UHAMBUAYaNbHbIE paboThl.

Mo kaxxpon nabopaTopHoi paboTe MMEKTCA METOAMYECKME YKa3aHWS MO WX BbIMOJHEHWUIO,
BKJIlOYaloLiMe HeobXoaMMbI TEOpPeTUYECKUA N MPaKTUYeCKUA MaTepuan, copepXxalue 3NeMeHTbl U’
nocnenoBaTesbHY0 UHCTPYKLNIO MO NpoBeAeHNIO BbIOpaHHOM paboThbl, MHAMBUAYAbHbIE BapUaHTbl 3alaHui,
TpeboBaHMs 1 HopMy OTHETHOCTU MO faHHOW paboTe.
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MeTooun4yeckme pekoMeHgaumm rno BbINOJIHEHWUIO CaMOCTOSATEIbHON pa6OTbI

OpraHun3aumna camocTosTeNbHON paboThl obyyaloWMXCa OPUEHTUPYETCA Ha aKTUBHbIe METOAbI
OBJlafl€HMA 3HaHWAMMW, pa3BUTME TBOpPYECKMX cnocobHocTen, nepexon OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00Y4YeHMIO C y4eTOM NOTPeBHOCTEN N BO3IMOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4yebHukamu, y4ebHbIMKM NocobusMun, Hay4yHon, CNPaBOYHOM ANTepaTypon,
MaTepvanaMmn Nepuoanyeckux n3gaHnin n MHTepHeTa aBnseTca Hanbonee ahheKTVBHLIM METOAOM MOJTYHEHNS
LOMONIHUTENbHbIX 3HAHWIA, MNO3BONAET 3HAYUTEIbHO aKTUBM3UPOBATHL MPOLLECC OBAAaAEHUS UHGOpMaLnen,
cnocobeTByeT 6onee rnyboOKOMY YCBOEHMIO M3yYaeMoro matepuana. Bce HOBble MOHATUSA MO N3y4YaeMon TeMe
HeobX0AMMO Bbly4MTb HAaU3yCTb M BHECTWU B F10CCapuUi, KOTOPLIN Lenecoobpa3Ho BECTU C CaMOro Havyana
N3y4YeHnsa Kypca.

CamocTosiTenbHasa paboTa peanmsyeTcs:

® HenocpeaCTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUN;

® Ha NeKuUUsxX, NMPakTUYECKNX 3aHATUAX;

® B KOHTaKTe C MpenofaBaTesieM BHE PaMOK pacnuncaHus;

® Ha KOHCYy/bTaumMax no y4ebHbIM BOMpPOCaM, B XO04€ TBOPYECKNX KOHTAKTOB, NMpW JMKBUAALAN
3a[l0/DKEHHOCTEN, NPW BbIMOJAHEHUN NHANBUAYANbHbLIX 3a4aHUA W T.4.;

e B BubnnoTeke, ooma, Ha Kadenpe npu BbIMONHEHWUN 0ByYalOWMMCS Y4eOHbIX U NPaKTUYECKMX
3ajay.

ODDHEKTUBHLIM CPEeACTBOM OCYLLECTBAEHUS 0by4YaloWMMCSa CaMOCTOATENbHON paboThl sBASETCA
3/IeKTPOHHaA MHGOPMaLMOHHO-06pa3oBaTe/ibHasA cpella YHMBEPCUTETa, KoTopas obecneynBaeT AOCTYN K
y4yebHbIM nnaHaMm, paboymm nporpamMmam OUCUUNAUH (MOoOynen), NPakTUK, K N34aHUAM 3NEKTPOHHbIX
6nbNNoTEYHbIX CUCTEM,

10. ®oHA OUEHOYHbIX CPenCcTB NO aucuunauHe (Moaysio)

@oHJ OLLEHOYHbIX CPeACTB npeacTassieH B npunoxeHnn 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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Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
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432 /12
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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 unaukatopa yu p y
OueHoYHbIe KOHTPOJ/Ib | TO4YHasA
BOCTUXXEHUA Pe3synbTaTtbl 00y4yeHus
cpepncTBa ycneBaeM | aTrecTau,
KOMMeTeHLun
ocTH us
O6LwwuMe BONPOChl MOAENNPOBAHUA
3HaTb OCHOBHbIE NHHOBALMOHHbIE
MK-1.1 Pa3pabaTbiBaeT ! y
MNaHb! BHEAPEHNS HanpaBJieHNs Pa3BUTUA XUMUYECKON
. TEXHOJI0M; OCHOBbI MJIAHNPOBAHMS
HOBbIX TEXHOMOUIA C .y
. BHEPEHNS HOBbIX TEXHOIOTUI; aKTyaslbHble
yyeToM TpeboBaHui . Bonpocol K 3a4eTy HeTt Ja
v TpeboBaHMA HOPMaTUBHO-MPaBOBONA
LencTBYyOLWMX
LOKYMEHTaLMW Ha NPOeKTMPOBaHMNe
HOpPMaTUBHbIX
LeATenbHOCTY B HedhTenepepaboTke n
LOKYMEHTOB
HedTexrMmm
BnapeTtb HaBblKaMy NIaHNMPOBaHNA BHeapeHus | OTYeT no
MHHOBALMOHHbLIX TEXHONOIUIA B NPaKTUYeCKum [a Het
MPOW3BOACTBEHHbIN NpoLecc 3aHATUAM
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YMeTb NpoBoAUTb PaboThl MO MAaHVPOBAHNIO

BHEAPEHNS HOBbIX TEXHOJIOTUA C Y4ETOM Orer no
P . o y NpPakTU4YeCKnM Oa HeTt
TpeboBaHM AENCTBYIOLNX HOPMATUBHbIX
3aHATMAM
[OKYMEHTOB
MK-1.2 NpumensaeTt
cnocobbl 1 MeToAbl BnapeTtb HaBblKaMy MPUMEHEHNSA OTyeT no
PEKOHCTPYKLUN 1 COBPEMEHHbIX 1 NPOrpeccunBHbIX cnocobos npakTU4eCcknM Ha HeT
MoZepHu3auun MoZlepHU3aLuy Nnpon3BoacTBa 3aHATUAM
npon3BOACTBA
YMeTb oueHnBaTh 3PPEKTUBHOCTb
TEXHOJIOrMYECKOro nNpoLiecca, BbIAeNATb 1 OT4eT no
OLEeHMBaTb Hanbonee 3Ha4YMMble PUCKU NpK npakTU4eCcknM Oa Het
oCyLLecTB/IeHNM paboT NO PEKOHCTPYKLUN 1 3aHATMAM
MOZepHU3aLuny Nnpon3BoaCcTBa
3HaTb COBPEMEHHbIE NCTOYHUKM MH(OPMaLm
(nHTepHeT — 6asbl AaHHbIX) B 0b6nacTu
E€KOHCTPYKLMMN N MOLepHU3aLnu
P PyKU ) Aep H Bonpockl K 3a4eTy HeTt Ja
Npoun3BOACTBA; NepefoBbie CNocobbl U MeToabI
PEKOHCTPYKLIAW 1 MOAEPHM3ALMN XUMUNYECKNX
Nnpon3BOACTB
MK-1.6 AHanu3upyeT un
;Maizebl\lllea;mvlpyﬂ 3HaTb MeTObl aHaM3a HeobX0AMMOCTI U
enecoobpasHoOCTU MoAepHM3aLnn 1
HeobxoaMmMoCTn 1 P Aep > o Bonpocol K 3a4eTy HeT Ja
MOIEDHA3ALINNA U onTUMmM3aLmm B 061aCT XMMUYECKON
Aep "l TeXHOJI0rnn
onTMMU3aLnm
TeXHoJIornn
YMeTb NpoBOANTL aHan3 u cuctematmsaumio | OTyeT no
[laHHbIX 0 HeoBX0AMMOCTW BHEAPEHMNS NpakTU4eCcKnM Ha HeT
WNHHOBALIMOHHbIX TEXHOJIOT A 3aHATMAM
BnapeTtb HaBblkaMy CUCTEMHOMO aHasn3a OTyeT no
WNHHOBALMOHHbLIX TEXHONOMNIA ANS MPUMEHEHNA | MPAaKTUYECKUM Ha Het
B KOHKPETHbIX YCJIOBMAX NPOMN3BOLCTBA 3aHATMAM
MK-2.1 KoHuTponupyeTt
BHELpEeHune YMeTb OCyLLEeCTBNAATb KOHTPOJIb BHEAPEHUS OT4eT no
TpeboBaHWin cucTembl | TpeboBaHUI CUCTEMBI MEHEIXKMEHTA Ka4yeCcTBa | MPaKTUYecKum Oa HeT
MeHe[)KMeHTa B 0611aCTM 3HEpPro- n pecypcocbepexxeHuns 3aHATUAM
KayecTBa
3HaTb OCHOBHblE METOAbI SHEPrO- U
pecypcocbepexxeHns B NpoeccuoHalbHo Bonpockl K 3a4eTy HeTt Ja
neaTenbHoCTH
BnapeTtb HaBbiKaMy BHeApeHUs TpeboBaHMA
MeHe)XMeHTa Ka4yecTBa B MpodecCnoHanbHoM
neAaTenbHoCTH
MK-2.4 BepeT
NPOW3BOLACTBEHHYIO 3HaTb TpeboBaHMA oxpaHbl TpyLaa,
LeATeNIbHOCTb C 3K0N0rM4ecKom 1 noxapHon 6e3onacHoOCTM B
y4yeTom TpeboBaHuin obnacTu sHepro- n pecypcocbeperatoLmnx Bonpockl K 3a4eTy Het la
3aKOHO4aTeNnbCTBa TEXHOJIOMNA XUMNYECKINX, HEDTEXMMUYECKNX 1
Poccunckon HedTenepepabaTbiBatOLWMX NPOM3BOACTB
®epepauunm
Bnapetb HaBbikamMy B 061acTy pa3paboTku 1
ONTUMU3ALUN TEXHOJIOTNYECKMX MPOLEeCCoB 1 OTyeT no
CUCTEM C MO3NLNIA IHEPron NpPakTU4YeCKnM Oa HeTt
pecypcocbepexxeHns ¢ y4eTom TpeboBaHMiA 3aHATMAM
3aKoHofaTenbCTBa Poccuinckon ®epepaumm
YMeTb aHanu3npoBaTh (U3NKO-XUMUYECKNE OTyeT no
3aKOHOMEPHOCTW, MEXaHN3M U KUHETUKY NpakTU4yecknM Ha Het
NpPOLLECCOB 3HEPro- U pecypcocbepexeHuns 3aHATMAM
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MK-3.3 BHoCKT
npeaJsioxXeHus no

BnapeTb HaBblKaMy UCMOJIb30BaHNA

igiﬁgf:rHMcJ:fKB;:”D MHHOBALIMOHHbIX TEXHOJIOTUIA MO OTyeT no
HDOLIECCOB COBEPLUEHCTBOBAHMNIO TEXHOJIOMNYECKMX npakTU4ecknM Ha Het
pou ! MPOLLECCOB N MOBLILLIEHNIO KaYyecTBa 3aHATUAM
NOBbILLIEHMNIO KaYyecTBa .
. BbIMyCKaeMon npoayKuum
BbIMyCckaemMom
npoayKuum
YMeTb ocyLlecTBAATbL paboThl No
yul P . OTyeT no
NJaHNPOBaHMIO MPOV3BOACTBEHHOM
npakTU4yecknM Ha HeT
LeaTeNbHOCTUN C NPUMEHEHNEM
o 3aHATMAM
WMHHOBALIMIOHHbIX TEXHOJIOM A
3HaTb Lenn 1 HanpasieHus
COBEPLUEHCTBOBAHMNS TEXHOJIOMNYECKINX
o Bonpochl K 3a4eTy Het Ja
npoL,eccoB B He(hTeXMMUYeCKOM 1
HeTenepepabaTbiBatoLLEN MPOMbILLIEHHOCTH
MopennpoBaHue OCHOBHbIX NMPOLLECCOB XMMUYECKON TEXHOOTUM
3HaTb OCHOBHbIE NHHOBALMOHHbIE
MK-1.1 Pa3pabaTbiBaeT ! y
13Hb! BHELDEHS Harnpas/eHNs Pa3BUTUA XUMUYECKON
Ap . TEXHOJIOrW; OCHOBbI MIAHNPOBAHUSA
HOBbIX TEXHOJIOTUIA C "y
. BHEAPEHNA HOBbIX TEXHONIOMMIA; aKTyaslbHbIe
yyeToM TpeboBaHui . Bonpockl K 3a4eTy HeTt Ja
- TpeboBaHMA HOPMaTUBHO-MPaBOBONA
LEeNCTBYIOLLNX
HODMATUBHbIX [OKYMEHTaLUN Ha NPOeKTUpoBaHme
P LeATensHOCTY B HedhTenepepaboTke n
[LOKYMEHTOB
He(TexMnn
YMeTb NpoBoAMTbL paboThl MO NAaHUPOBAHMIO OTyeT no
BHELPEHNSA HOBbIX TEXHOIOTUI C Y4ETOM
R NPakTU4YeCKUM Oa HeTt
TpeboBaHWIN LENCTBYIOLLMX HOPMATUBHbIX
3aHATMAM
[OKYMEHTOB
Bnapetb HaBblKaMy MAAHUPOBAHUA BHeApeHus | OTyeT no
MHHOBALMOHHbLIX TEXHONOIUIA B npakTU4yecknM Oa HeT
NPOV3BOACTBEHHBIN MpoLecc 3aHATMAM
YMeTb NpoBoAnTb paboTbl MO NAaHMPOBaHMIO OTYET 110
BHEAPEHNS HOBbIX TEXHOJIOTUA C Y4ETOM
P nabopaTopHbIM Ha Het
TpeboBaHMI AENCTBYIOLWNX HOPMATUBHbIX a6oTaMm
[OKYMEHTOB P
BnapeTb HaBblKaMy MAAHUPOBAHUA BHELPEHUSA | OTYET Mo
MNHHOBALMOHHbIX TEXHONOr Ui B nabopaTopHbIM Ha Het
NPOWM3BOACTBEHHBIN NpoLecc paboTam
3HaTb OCHOBHbIE NHHOBALMOHHbIE
HanpaBJieHNs Pa3BUTUA XUMNYECKON
TEXHOJIOMW; OCHOBbI MIAHNPOBAHUS
BHEAPEHNS HOBbIX TEXHOJIOMWIA; aKTyaslbHbIE .
. KypcoBon npoekT Het Ja
TpeboBaHMA HOPMaTUBHO-MPaBOBONA
[OKYMEeHTaLUUM Ha NPoeKTUpoBaHme
neAaTenbHOCTU B HedpTenepepaboTke 1
HedTexrMmm
3HaTb COBPEMEHHbIE NCTOYHUKIM MHOpMaL MK
MK-1.2 NpumeHseT P (hopmaLy
(nHTepHeT — 6asbl AaHHbIX) B 06nacTu
cnocobbl 1 MeToAbl
EKOHCTPYKUUN 1 PEKOHCTPYKLINA 11 MOAEPHN3ALNN KypcoBon npoekT HeTt Ha
E)aone Hmp;;umm Npou3BOACTBA; NepenoBbie CNocobbl U MeTOAbI yp P
P PEKOHCTPYKLUW 1 MOAEPHU3ALMN XUMUNYECKNX
nNpon3BOACTBA
Npon3BOACTB
BnapeTb HaBblKaMy MPUMEHeHUs 0TYeT Mo
COBPEMEHHbIX U MPOrpecCrBHLIX Crnocobos nabopaTopHbIM Ha HeTt
MOZEepHM3aLuny Npon3BoaCcTBa paboTam
0TYeT Mo
YMeTb oueHVBaTb 3PHEKTUBHOCTb nabopaTopHbIM Ja HeT
TEXHOJIOrMYECKOro npoLiecca, BbIAeNATb 1 paboTam
oueHMBaTb Hanbonee 3Ha4YMMble PUCKU MpK
ocyLLecTB/eHNN paboT NO PEKOHCTPYKLNW 1 OT4et no
MOJEePHU3aLMN NPOU3BOACTBA NPaKkTNYeCcKum la Het
3aHATUAM
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BnapeTb HaBblKaMu npuMeHeHns

OTyeT No

COBPEMEHHbIX 1 NMPOrpeccunBHbIX cnocobos npakTU4yeCcknM Oa HeT
MOLEpHM3aLMn NPON3BOLACTBA 3aHATUAM
3HaTb COBPEMEHHbIE NCTOYHUKIN UH(OPMaLLn
(MHTepHeT — 6a3bl AaHHbIX) B 0bnacTu
E€KOHCTPYKLMMN N MOLepHU3aLnu
P PyKU ) Aep H Bonpockl K 3a4eTy HeT la
Npoun3BOACTBA; NepefoBble CNocobbl U MeTOAbI
PEKOHCTPYKLMMN 1 MOLEPHU3ALUN XUMNYECKMNX
npon3BOACTB
MK-1.6 AHanunsnpyeT un
ncremaTusmpyeT
;aimeueao 3vpye 3HaTb MeTObl aHann3a HeobxoaMMOCTN 1
HeobxoammMoCcTK LIeN1eco0bpasHoCTM MOAEpHY3ALMM 1 Bonpochl K 3a4eT HeTt la
Moe H‘|1/|3a A onTuMmM3aumm B 061aCT XMMUYECKON P y
Aep H TexHo0rnm
onTMMmU3aLnm
TexHO0rnm
BnapeTtb HaBbIKaMy CUCTEMHOrO aHann3a OT4eT no
WNHHOBALMOHHbLIX TEXHONOMNIA ANS MPUMEHEHNSA | MPAaKTUYECKUM [a Het
B KOHKPETHbIX YCJIOBMAX NMPON3BOACTBA 3aHATMAM
YMeTb NpoBOANTbL aHan3 u cuctematmsaumo | OTyeT no
[laHHbIX 0 HeobX0AMMOCTY BHEAPEHMNS npakTU4eCcknM Oa Het
WNHHOBALMOHHbIX TEXHOIOT N 3aHATUAM
BnapeTtb HaBbIKaMy CUCTEMHOrO aHann3a oT4YeT Mo
WNHHOBALIMOHHbIX TEXHOJIOTUIA NS NPUMEHEHUS | nabopaTopHbIM Ha HeT
B KOHKPETHbIX YCJI0BMAX NPON3BOACTBA paboTam
YMeTb NpPOBOANTbL aHaN3 U CUCTEMaTU3aUno | OTHET No
[aHHbIX 0 HE0BX0AMMOCTY BHEAPEHMNS nabopaTopHbIM Ja Het
MNHHOBALMOHHbIX TEXHOIOr N paboTam
3HaTb MeTObl aHann3a HeobxoaMMOCTN 1
enecoobpasHoOCTN MoLepHM3aLnn 1 .
H P Aep H . KypcoBon npoekT HeT Ha
onTuUMmM3aLmm B 061aCT XMMUYECKON
TexHo0rnm
MK-2.1 KoHTponunpyeT
BHeApEeHne 3HaTb OCHOBHbIE METOAbl 3HEPro- U
TpeboBaHWin cucTemsl | pecypcocbepexxeHmns B npodhecCcmoHansHom KypcoBoi npoekT HeTt JiE]
MeHeOXKMeHTa LeATenbHoCTH
KayecTBa
BnapeTtb HaBbiKaMy BHeApeHUs TpeboBaHMiA oT4YeT Mo
MeHe[)KMeHTa KayecTBa B NpoeccnoHasbHoOW | nabopaTopHbIM [a Het
LeATeNnbHOCTH paboTam
YMeTb OCyLLEeCTBAATb KOHTPOJIb BHEAPEHUS 0TYeT No
TpeboBaHMI CUCTEMbI MEHEL)KMEHTa KavyecTBa | 1abopaTopHbIM [a Het
B 06/1aCTN 3HEPro- 1 pecypcocbepexeHns paboTam
BnapeTtb HaBbiKaMy BHeApeHUs TpeboBaHMA OT4eT no
MeHe[)KMEHTa Ka4yecTBa B NpoecCnoHanbHOM | MPaKTUYECKM Oa HeTt
neaTenbHoCTH 3aHATMAM
YMeTb 0CyLLEeCTBAATb KOHTPOJIb BHEAPEHMNSA OT4eT no
TpeboBaHMN CNCTEMbI MEHE)KMEHTA Ka4yecTBa | MPakTUYeCcKum [a Het
B 061aCTM 3HEpro- n pecypcocbepexxeHns 3aHATMAM
3HaTb OCHOBHbLIE METOAbI SHEPTO- U
pecypcocbeperkeHns B NpotheccuoHabHO Bonpochl K 3a4eTy HeTt Ja
LeATensHoCTH
MK-2.4 BepeT
NPOV3BOLCTBEHHYHO 3HaTtb TpeboBaHMA oOXpaHbl TpyLa,
LeAaTenbHOCTb C 3KOJIOTMYECKON 1 NoXKapHon 6e30nacHoOCTH B
y4yeToM TpeboBaHuI obnacTu 3Hepro- n pecypcocbeperatomx Boripochbl K 3a4eTy Het Ja
3aKoHo4aTeNbCTBa TEXHOIOMMIN XUMUYECKUNX, HEDTEXUMUYECKUX 1
Poccunckon HedTenepepabaTbiBatOLLMX NPON3BOACTB
®epepaumm
YMeTb aHaM3npoBaTh MU3NKO-XUMUYECKNE OT1yeT no
3aKOHOMEPHOCTW, MEXAHU3M U KUHETUKY npakTU4ecknM Oa HeT
MpOoLLEeCCOB 3HEPro- U pecypcocbepexeHuns 3aHATUAM
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Bnapetb HaBbikamy B 061acTy pa3paboTku un

ONTUMM3ALLMN TEXHOJIOrMYECKMX NMPOLLEeCcCcoB 1 OTyeT no
CMUCTEM C NO3MLNIA SHEepron npakTU4yecknM Ha HeT
pecypcocbepexxeHns ¢ y4eTom TpeboBaHuiA 3aHATMAM
3aKoHogaTenbCcTBa Poccuinckon ®enepaumm
YMeTb aHann3npoBaTh MU3NKO-XUMUYECKNE OTYeT Mo
3aKOHOMEPHOCTW, MEXaHU3M U KUHETUKY nabopaTopHbIM Oa Het
MpOoLLEeCCOB 3HEPro- n pecypcocbepexeHuns paboTam
Bnapetb HaBbikaMu B 061acTy pa3paboTku 1
ONTUMM3ALLIMN TEXHOJIOMMYECKMX NMPOLLEeCCOB 1 oT4YeT no
CUCTEM C NO3ULUIA SHEpron nabopaTopHbIM Ha HeTt
pecypcocbepekeHns ¢ y4eToMm TpeboBaHuiA paboTam
3aKoHogaTenbCcTBa Poccuinckon ®enepaumm
3HaTb TpeboBaHMA oXpaHbl TPyLa,
3KOJIOrMYECKON 1 NoxxapHoW 6e3onacHoCTu B
obnacTu sHepro- n pecypcocbeperatomnx KypcoBon npoekT Het Ja
TEXHOIOMMN XUMUYECKNX, HEDTEXUMUYECKUX 1
HedTenepepabaTbiBalOLWNX MPON3BOACTB
MK-3.3 BHocut
npeanoXKeHns no
COBEPLUEHCTBOBaHMIO | 3HATb Lenn 1 HanpasJieHns
TEXHOJIOrNYeCKmX COBEPLUEHCTBOBAHMNSA TEXHOJIOMNYECKNX .
P o KypcoBou npoekT HeTt Ja
NpoLLeccos, NpoLEecCoB B HEPTEXUMUYECKON 1
MOBbILLEHMIO Ka4yecTBa | HedpTenepepabaTbiBatoLLEN MPOMbILLIEHHOCTM
BbINYCKaeMow
npoayKuum
BnapeTb HaBblKaMy UCMO/b30BaHNA
MNHHOBALMOHHbIX TEXHOIOTUIA MO oT4YeT No
COBEpLUEHCTBOBAHMIO TEXHOIOM NYeCKNX nabopaTopHbIM Oa HeTt
MPOLLECCOB 1 MOBLILLIEHWNIO KaYyecTBa paboTam
BbINYCKaeMOon NPoayKLMM
0TYeT no
YMeTb 0CyLIeCTBAATL PaboTkl Mo nabopaTopHeIM HAa Het
MNaHNMPOBAHMIO NPOM3BOACTBEHHOI pabotam
[eAaTeNbHOCTUN C NPUMEHEHNEM OTyeT Mo
WHHOBALIMIOHHbIX TEXHOJIOTNIA paKTNYecKnM Na HeT
3aHATUAM
BnapeTtb HaBblKaMy MCMONb30BaHNS
MHHOBALIMOHHbIX TEXHOJIOT A MO OTyeT no
COBEPLUEHCTBOBAHUIO TEXHOJIOMNYECKNX npakTU4yecknM Oa HeT
MPOLLECCOB 1 MOBLILLIEHNIO KaYyecTBa 3aHATMAM
BbINMYCKaeMOoW NpoayKLMK
3HaTb Len 1 HanpasJsieHns
COBEPLUEHCTBOBAHMNSA TEXHOJIOMNYECKIMX
o Bonpockl K 3a4eTy HeTt Ja
NpOLLeCCOB B HEMTEXUMNYECKON 1
HedTenepepabaTbiBatoLLEN MPOMbILLIEHHOCTHY
CTaTUCTMYECKUIN aHanu3 u ontuMusaumsa XTI
MK-1.1 Pa3pabaTbiBaeT
niaHbl BHeLPEeHNA
Ap . YMeTb NpoBOAMTbL paboThl MO MaHUPOBaHMIO
HOBbIX TEXHOJIOTUI C . OTyeT no
4ETOM Tpe6oBaHMii BHELPEHNS HOBbIX TEXHOJIOTUI C Y4eTOM MPaKTUYECKUM lla Het
y4e TpeboBaHMN AENCTBYIOLLNX HOPMATUBHbIX
LenCTBYIOLLMX 3aHATUAM
[OKYMEHTOB
HOPMaTUBHbIX
LLOKYMEHTOB
3HaTb OCHOBHbIE NHHOBALMOHHbIE
HanpaBJieHNsA Pa3BUTUA XUMUYECKON
TEXHOJI0MK; OCHOBbI MIAHNPOBAHMNSA
BHEJPEHNS HOBbIX TEXHOJIOTUI; aKTyaslbHble
AP y Borpockl K 3K3aMeHy Het Ja

TpeboBaHMs HOPMATVBHO-NPaBOBOW
LOKYMEHTaLMN Ha NPOeKTNPOBaHME
IeATenbHOCTY B HedhTenepepaboTke n
HedTexrMmm
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BnapeTb HaBblKaMu NNaHUpPoOBaHWA BHeOpPeHNA

OTyeT No

WHHOBALMOHHbIX TEXHOJIOT I B npakTU4yeCcknM Oa HeT
NPOWN3BOACTBEHHBIN NpoLecc 3aHATMAM
MK-1.2 MNpumeHseT YMeTb oLeHVBaTb 3PHEKTUBHOCTb
crnocobbl 1 MeToabl TEXHOJIOMMYECKOro NpoLiecca, BbIAeNATb 1 OTyeT no
PEKOHCTPYKLUN 1 ouUeHMBaTb Hanbonee 3Ha4YMMble PUCKU MpK npakTU4eCcknM Ha Het
MOZLepHM3aLmm oCyLLecTB/IeHNM paboT N0 PEKOHCTPYKLUN 1 3aHATMAM
Nnpon3BOLCTBa MOJZlepHU3aLuy Npon3BoaCcTBa
BnapeTb HaBblIKaMy MPUMEHeHUA OTyeT no
COBPEMEHHbIX U MPOrpecCmBHLIX Crnocobos NpakTU4eCcKNM Ha Het
MOZepHU3aLuy Npon3BoacTBa 3aHATMAM
3HaTb COBPEMEHHbIE NCTOYHUKM MHOopMaL K
(MHTepHeT — 6a3bl AaHHbIX) B 0bnacTu
E€KOHCTPYKLMMN N MOAEepHU3aLnn
P PyKU Aep H Bonpockl K 3K3aMeHy HeTt Ja
Npou3BOACTBa; NepenoBbie CNocobbl U MeTOAbI
PEKOHCTPYKLUW 1 MOAEPHU3ALMN XUMUNYECKNX
Npon3BOACTB
MK-1.6 AHanm3mpyeT 1
ncTemMaTmusmpyer
CaT-IHebleaO 3vpye 3HaTb MeTOAbl aHan3a HeobX0AMMOCTIN 1
ﬂeo6xo MMOCTK LienecoobpasHOCTH MOACPHU3ALIAN ¢ Bonpockl K 3K3aMeH HeTt Ha
Moe Hﬂl;l3a i onTuMmM3aumm B 061acT XMMUYECKON P y
Aep ! TeXHOJI0rnn
onTMMU3aLnn
TeXHoNI0rnm
BnapeTtb HaBblKaMy CUCTEMHOMO aHasM3a OTyeT no
WNHHOBALMOHHbLIX TEXHONOMNIA ANS MPUMEHEHNSA | MPAaKTUYECKUM Oa HeT
B KOHKPETHbIX YCJIOBMAX NPOU3BOLCTBA 3aHATMAM
YMeTb NpoBOANTL aHan3 u cuctematmsaumio | OTyeT no
[laHHbIX 0 He0BX0AMMOCTY BHEAPEHMS NpakTU4eCckKnM Oa Het
MHHOBALIMOHHbIX TEXHOJIOT A 3aHATMAM
MK-2.1 KoHTposimpyeT
BHeZpeHune YMeTb OCyLLeCTBAATb KOHTPOJIb BHELPEHUS OTyeT no
TpeboBaHuin cuctembl | TpeboBaHWUI CUCTEMbI MEHEAXKMEHTA KayecTBa | NpakTuyYecknm Ha Het
MeHe[ )KMeHTa B 0671aCTM 3HEPro- u pecypcocbepexeHuns 3aHATMAM
KayecTBa
BnapeTtb HaBblKaMy BHeApPeHUs TpeboBaHMiA OTyeT no
MeHeI)XMeHTa KayecTBa B NPOECCUOHANIbHOW | MPaKTUYeCKUM Oa HeT
neaTenbHOCTH 3aHATMAM
3HaTb OCHOBHblE METOAbI SHEPrO- U
pecypcocbepexeHns B NpoeccuoHaibHO Bonpockl K 3Kk3aMeHy HeTt Ja
neaTenbHoCTH
MK-2.4 BepeT
NPOV3BOLCTBEHHYIO 3HaTb TpeboBaHMA oxpaHbl TPyLa,
DesAsTeNbHOCTb C 3KOJIOTMYECKON 1 NoXKapHou 6e30nacHoOCTH B
y4yeToM TpeboBaHUi obnacTu 3Hepro- n pecypcocbeperatomx Bonpocbl K 3K3aMeHy Het Ja
3aKOHOLaTeNnbCTBa TEXHOJIOMUA XUMUYECKUX, HEDTEXUMUYECKUX 1
Poccuinckon HedTenepepabaTbiBatoOLLMX NPOM3BOACTB
®epepaumm
YMeTb aHanu3npoBaTb MU3NKO-XUMUYECKNE OTyeT no
3aKOHOMEPHOCTW, MEXAHU3M U KUHETUKY nNpakTU4eCcKnM Oa Het
MpOoLLEeCCOB 3HEPro- U pecypcocbepexeruns 3aHATMAM
BnapeTtb HaBbikaMy B 061aCTy pa3paboTku 1
ONTUMU3ALUN TEXHOJIOTNYECKMX MPOLLEeCCOoB 1 OTyeT no
CMCTEM C NO3MLNIA SHepron NpPakTU4eCcKum Ha Het
pecypcocbepexeHns ¢ y4eTom TpeboBaHMiA 3aHATMAM

3aKoHO[aTeNbCTBa Poccuiickoin depepalinm
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MK-3.3 BHoCKT
npeaJsioxXeHus no

BnapeTb HaBblKaMy UCMOJIb30BaHNA

igiﬁgf:f;::f;;:mo MHHOBALIMOHHbIX TEXHOJIOTUIA MO OTyeT no
HDOLIECCOB COBEPLUEHCTBOBAHMIO TEXHOJIOMYECKMX npakTU4ecknM Ha Het
pou ! MPOLLECCOB N MOBLILLIEHNIO KaYyecTBa 3aHATUAM
NOBbILLIEHMNIO KaYyecTBa .
. BbIMyCKaeMon npoayKuum
BbIMyCckaemMom
npoayKuum
YMeTb ocyLlecTBAATbL paboThl No
yul P . OTyeT no
NAaHNPOBAHMIO MPON3BOACTBEHHON
npakTU4yecknM Ha HeT
LeaTeNbHOCTUN C NPUMEHEHNEM
o 3aHATMAM
WMHHOBALIMIOHHbIX TEXHOJIOM A
3HaTb Lenn 1 HanpasieHus
COBEPLUEHCTBOBAHMNS TEXHOJIOMNYECKINX
o Bonpockbl K 3K3aMeHy Het Ja
npoL,eccoB B He(hTeXMMUYeCKOM 1
HeTenepepabaTbiBatoLLEN MPOMbILLIEHHOCTH
OCHOBHbI€e MPUHLUNbI CO34aHUA SHEePro- U pecypcocbeperatowimx TeXHONOrMM
3HaTb OCHOBHbIE NHHOBALMOHHbIE
MK-1.1 Pa3pabaTbiBaeT ! y
13Hb! BHELDEHS Harnpas/eHNs Pa3BUTUA XUMUYECKON
Ap 9 TEXHOJIOrW; OCHOBbI MIAHNPOBAHUSA
HOBbIX TEXHOJIOTUIA C .
. BHEAPEHNA HOBbIX TEXHONIOMMIA; aKTyaslbHbIe
yyeToM TpeboBaHui . Bonpockl K 3Kk3aMeHy HeTt Ja
- TpeboBaHMA HOPMaTUBHO-MPaBOBONA
LEeNCTBYIOLLNX
HODMATUBHbIX [OKYMEHTaLUN Ha NPOeKTUpoBaHme
P LeATensHOCTY B HedhTenepepaboTke n
[LOKYMEHTOB
HedTexrMmm
YMeTb NpoBoAMTbL paboThl MO NAaHUPOBAHMIO OTyeT no
BHELPEHNSA HOBbIX TEXHOIOTUI C Y4ETOM
R NPakTU4YeCKUM Oa HeTt
TpeboBaHWIN LENCTBYIOLLMX HOPMATUBHbIX
3aHATMAM
[OKYMEHTOB
Bnapetb HaBblKaMy MAAHUPOBAHUA BHeApeHus | OTyeT no
MHHOBALMOHHbLIX TEXHONOIUIA B npakTU4yecknM Oa HeT
NPOV3BOACTBEHHBIN MpoLecc 3aHATMAM
MK-1.2 NMpumeHsaeT YMeTb oLeHNBaTb 3M(PEKTNBHOCTb
Cnocobbl N MeTOoAbI TEXHOJI0rM4ecKoro npouecca, BolaeNaTb 1 OTyeT no
PEKOHCTPYKLIAN 1 oueHMBaTb Hanbonee 3Ha4YMMble PUCKU MpK npakTU4yecknM Oa Het
MOLEepHM3aLmm oCyLLecTB/IeHNN paboT NO PEKOHCTPYKLUY 1 3aHATUAM
npou3BOACTBa MOLEepHM3aLMm Npon3BoLACTBa
BnapeTb HaBblKaMy NPUMEHEHNS OT4eT no
COBPEMEHHbIX 1 NPOrPeCcCUBHbIX CNocoboB NPaKTUYeCKUM Ja HeT
MoZepHu3aLuy Nnpon3BoacTBa 3aHATMAM
3HaTb COBPEMEHHbIE NCTOYHUKM MH(OopMaL K
(MHTepHeT — 6a3bl AaHHbIX) B 0bnacTu
E€KOHCTPYKLMMN N MOAEepHU3aLnu
P PyKU Aep H Bonpockl K 3K3aMeHy HeT la
Npoun3BOACTBA; NepefoBble CNocobbl U MeTOAbI
PEKOHCTPYKLUW 1 MOAEPHU3ALMN XUMUNYECKNX
NpOn3BOACTB
MK-1.6 AHanunsnpyeT u
cucTeMaTusnpyeT
fakHble 0 Py 3HaTb MeTObl aHann3a HeobxoaMMOCTN 1
HeobxoammMoCcTK LIeN1ecoobpasHoCTM MOAEpHY3aLMM 1 Bonpockl K 3K3aMeH HeT Ha
More H‘|1/|3a A onTuMmM3aumm B 061aCT XMMUYECKON P y
Aep H TexXHos0rnu
onTMMmU3aLnm
TexHoJiIornm
YMeTb NpoBOANTb aHan3 1 cuctematusaumio | OTyeT no
LlaHHbIX 0 He0bX0AMMOCTY BHEAPEHMNS npakTU4yecknM Ha Het
MHHOBALIMOHHbIX TEXHOJIOT A 3aHATMAM
BnapeTtb HaBblKaMy CUCTEMHOMO aHasn3a OTyeT no
WNHHOBALIMOHHbIX TEXHONOTUIA NS NPUMEHEHUS | MPAKTUYECKIM Oa HeT
B KOHKPETHbIX YCJIOBUAX NPOU3BOLCTBA 3aHATUAM
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MK-2.1 KoHTponnpyeT

BHELpeHune YMeTb OCYLLEeCTBAATb KOHTPOJIb BHEAPEHUS OTyeT no
TpeboBaHuin cucTembl | TpeboBaHUIN CUCTEMBI MEHEO)XXMEHTa Ka4yecTBa | MpakTUYecKum Ha HeT
MeHe[ )KMeHTa B 061aCTM 3HEpPro- n pecypcocbepexxeHuns 3aHATMAM
KayecTBa
BnapeTb HaBbikaMy BHepeHUs TpeboBaHmM OT4eT No
MeHe[)KMEHTa Ka4yeCTBa B NPOeCCnOHaNbHON | MPaKTUYECKMM Oa HeTt
neaTenbHoCTH 3aHATMAM
3HaTb OCHOBHbIE METObI SHEPrO- U
pecypcocbepexeHns B MpoecCcmoHas bHOMN Bonpockbl K 3K3aMeHy HeT Ha
neaTenbHoCTH
MK-2.4 BepeTt
NPOV3BOLCTBEHHYIO 3HaTb TpeboBaHMA oxpaHbl TpyLa,
NeATeNnbHOCTb C 3KONOrM4ecKom 1 noxapHon 6e3onacHoOCTM B
y4yeTom TpeboBaHui obnactu sHepro- n pecypcocbeperatoLmnx Bonpockbl K 3K3aMeHy HeT Ha
3aKOHO4aTeNnbCTBa TEXHOJIOTNA XUMNYECKINX, HEDTEXUMUYECKNX 1
Poccuinckon HedTenepepabaTbiBatOLWMX NPON3BOACTB
denepaunn
Bnapetb HaBbikaMy B 061aCTy pa3paboTku 1
ONTUMU3ALUN TEXHOJIOTNYECKMX MPOLECCOoB 1 OTyeT no
CMCTEeM C NO3MLNIA 3Hepron NPakTU4eCcKum Ha Het
pecypcocbepexeHns ¢ y4eToMm TpeboBaHMiA 3aHATMAM
3aKoHofaTenbCcTBa Poccuinckon ®epepaumm
YMeTb aHanu3npoBaTh (MU3NKO-XUMUYECKNE OTyeT no
3aKOHOMEPHOCTW, MEXAHU3M U KUHETUKY NpakTU4eCKnNM Ha HeT
NpPOLLECCOB 3HEPro- U pecypcocbepexeruns 3aHATMAM
MK-3.3 BHocut
npeanoXeHus no
chg LIeHCTBOBAHMIO BnapeTtb HaBblKaMy NCMOJb30BaHNS
P WNHHOBALIMOHHbIX TEXHOJIOM A MO OTyeT no
TEXHOJIOTNYECKMX
NPOLIECCOB COBEPLUEHCTBOBAHMNIO TEXHOJIOMNYECKNX npakTU4yecknM Ha HeT
P ! MPOLLECCOB 1 MOBLILLIEHNIO KaYyecTBa 3aHATMAM
MOBbILLIEHWNIO KaYyecTBa .
. BbIMYyCKaeMon NpoayKLuum
BbIMyCkaemomn
npoayKuum
YMeTb 0CyLLeCcTBAATL paboTbl Mo
yul P . OTyeT no
NJaHMPOBaHWIO NPOV3BOACTBEHHOM
NPaKTUYECKUM Oa HeTt
LeAaTeNbHOCTUN C NPUMEHEHNEM
o 3aHATMAM
WHHOBALIVIOHHbIX TEXHOJIOM A
3HaTb Lenn 1 HanpasieHus
COBEPLUEHCTBOBAHMNSA TEXHOJIOMNYECKMX
Bonpockbl K 3K3aMeHy HeT la

NpOLLeCCOB B HE(DTEXUMUYECKON 1
HedTenepepabaTbiBaloOLLEN MPOMbILLIEHHOCTI
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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 MaTeEMAaTUYECKUX Moaernen»
1. MpmnBECTMN OCHOBHbIE BMAbI MAaTEMaTUYECKMX MOoAeNen. AMNUPUIECKU NOaX0a K
NOCTPOEHNIO MaTeEMaTUYECKNX MoaeNen
2. Hanucatb KnHeTn4yeckne ypaBHeEHNA ONA 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 BuObI MOAENUPOBAHUSA, MNpoaHANU3NPyNTEe BO3MOXHOCTU UX
NPUMEHEHNSA B XMUYECKOW TEXHOTOIUN.

7. B 4em 3akntoyaeTca OCHOBHAA CIIOXHOCTb MOAENUPOBAHUS XUMUKO-TEXHONOMMYECKNX
npoweccoB?

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

9. lMepeuncnute OCHOBHbIE 3Tanbl MaTeEMaTUYECKOro MOAENTMPOBAHWS.

10. K kakum aTanam mogenupoBaHns HEOOX0OUMO BEPHYTLCS, ECNMN pacyeT Ha Moaenu
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 «MoaenupoBaHue TeNSI006MEHHbIX MPOLIECCOB»

1. lepeyncnuTe OCHOBHbIE TEMNSOBLIE NPOLECCHI B XMMUYECKON TEXHONOMM

2. Kakue rmgpoguHammyeckue Mogenu CTPYKTYpbl MOTOKOB MNPUMEHSAIOTCA MNpu
MoAenMpoBaHUn TENNIOOOMEHHbIX annapaToB?

3. MNMepeuncnuTte napameTpbl MaTeMaTUYECKON MOAENN TEMNNOOOMEHHbIX annapaToB N UX
pa3mMepHOCTU

4. KakoBbl NPUHLUUNBI COCTaABNEHUS YpaBHEHUI TENSOBLIX 6anaHcoB?

5. lNepeuncnute ynpasnsoLwmne napaMmeTpbl npouecca TensioobmeHa

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

7. Ha ocHoBaHuM KakMx 3aKkoHOB paspabaTtbiBalOTCA MaTemaTudeckue mopenu
TennoBbIX NpOLEeccoB?

8. [laTb xapaKTepuctuky mMatemaTuyeckorn Moaenu TennoobmeHHoro annapata Tuna
«CMeLLeHne-cMmeLLeHme»

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

10. [JaTb XapakTepuUCTUKy MaTeEMaTUYECKON MOAENN TeNNooOMEHHOro annapara Tuna
«nepemMeLLBaHne-BbITECHEHME»

MpakTnyeckoe 3aHATUEe «OCHOBHbIE MaTeMaTU4YeCKUe MoAdenu XMMU4eckux
peakTopoB»

MaTemaTtnyeckoe onvcaHue CTPYKTypbl MOTOKOB B annapaTte (rmapoanHamMumKka)

. TunoBble MatemaTuyeckme MoLenu CTPYKTypbl NOTOKOB B annapare

. Mogenb ngeansHoe cmelwweHne. Moaenb ngeanbHoe BbiTECHEHME. VX XapakTepucTuka
. Tennosown 6anaHc XMMNKO-TEXHONOMMYECKOro obbekTa.

. MeTogbl cocTaBneHms MaTeMaTU4eCKNX Mogenen XMMNYeCcKnx peakTopoB

. KakoBbl OCHOBHbIE KOHLeNUMn bopManbHON KUHETUKN?

. Y10 Takoe ckopoCTb XMMmyeckom peakunn? Kak oHa onpegensaerca?

. KakoBa TemnepaTtypHasa 3aBMCMMOCTb CKOPOCTU XUMUYECKON peakumm?

. Kakown 3akoH nexuTt B ocHoBe chopMarnbHON KMHETUKN? [ante ero hopmMynmpoBky.

10. Kakne ymcneHHble MeToAbl UCMONb3YHTCA ANS PeLleHNss KNHETUYECKMX YPaBHEHUN?
11. Kakume aKcnepuMeHTasnbHble [AaHHble HeobXxoauMmbl Ofs OUEHKM KUHEeTUYECKMX
KOHCTaHT 1 3HEPrnin akTmsauumn?

12. KakoBa pmsnyeckad npupoga MHOIMOCTaAUMHOINO MNPOTEKAHUS reTeporeHHom
XUMNYECKON peakunmn?

©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. OxapakTtepusynte nogobve maccoobMeHHbIX MPOLLECCOB.

4. KpuTepuarnbHble ypaBHEHUS MaccoOTAayu [Ons  HeyCTaHOBMBLUErocsa W

YyCTaHOBUMBLLEIOCA npoueccoB MacconepeHoca.



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

MpakTnyeckoe 3aHaTne «MoaenmpoBaHue npouecca pekTudukaumm»

1. Cxema NOTOKOB Ha Tapesnkax KOSOHHbI.

2. MaTemaTtun4yeckoe onncaHue obLiero matepuanbHoro 6anaHca Ha Tapenkax KOSIOHHbI;
NMOKOMMOHEHTHOIO MaTepuansHoro 6anaHca; Tennosoro 6anaHca.

3. Yto Takoe pektudumkauna?

4. HazoBUTE OCHOBHbIE 31lEMEHTbl PEKTUPUKALIMOHHOM KOSTOHHBbI

5. HasoBuUTe OCHOBHble [OMYLWEHUA MNPU COCTaBfEHUN MaTemaTUyeckon Moaenu
npotiecca pekTngukaumm

6. KakoBa CyLlHOCTb MeToAa NOTapenoyYHoro pacyeTta pekTumKaLMOHHON KONOHHbI?

7. CoctaBuTb TennoBon 6anaHc i-on Tapenku

8. CoctaBuTb MaTepuarbHbIn BanaHc i-on Tapesiku

MpakTu4yeckoe 3aHATUe «Ctatuctnyeckun 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 yeM pasHuLa Mexay NacCUBHBLIM M aKTUBHBLIM 3KCMEPUMEHTOM?

MpakTuyeckoe 3aHATME «MeToabl KOpPPENALUUMOHHOINO U pPerpecCUOHHOro
aHanusa»

1. [Ing Yyero NpoBOASAT KOPPENALUMOHHBIN aHanm3?

2. KakoBa OCHOBHas XxapakTepucTuka KoppernsumMoHHOro aHanmsa?

3. KakoBa CcyTb perpeccrMoHHOro aHanusa?

4. Mepeuncnute Buabl perpeccun, NpuBECTU NPUMEPHI.

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

MpakTnyeckoe 3aHaTMe «OnTumnsauma XTMN»; «MeToabl onTUMU3aLuny

. Onpenenexnune npoueaypbl oNTUMM3aunm

. MNocTaHoBka obLen 3agaym onTuMmusaLuum

. Anroputm ontumusauum XTT1

. CogeprxaHne OCHOBHbIX 3TanoB onTummaaumm XTT1

. Knaccudomkaums ontMmMmsaumMOHHbIX MPOLECCOB MO PasfMYHbIM KpUTEPUSM
. MeToabl peLleHns onTUMM3aunoHHbIX 3a4a4

. OgHO- 1 MHOrokpuTeEpUanbHas onTMMU3auus

. KomnoHeHTbI 1 ycnoBums 3agad ontumMmsaumm

. Y10 Takoe nokanbHasa ontummsaumna?

10. Yem rnobanbHasa ontTumMmaaumsa oTiindaeTcs oT nokanbHON?

11. OnTnMmsaums cteneHn KoHBepCcumn

12. HasoBuTe OCHOBHble MpeumMyLlecTBa M HeOOCTaTKM [OBYXYPOBHEBbIX MeETOO0B
ontummnaaumm XTC
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13. CdhopmMmynupynTe OCHOBHble 3Tanbl peweHus 3agad ontumusaumm XTI ¢
NCNosib3oBaHMEM OBYXYPOBHEBbLIX METOO0B

14. Kputepun ontumansbHocTU. MeToabl peLlleHns onTuMarnbHbIX 3agau.

15. Nounck onTuMyma YMcrieHHbIMM MeTogamMu

MpakTnyeckoe 3aHATME «OueHKa 3hhpeKTUBHOCTU XMMNYECKOro Npou3BoACTBa»

1. Kputepmn appekTUBHOCTU XUMUKO-TEXHOSTOMMYECKMX NPOLIECCOB

2. ChopmynupynTe onpeaeneHus: cteneHb NpeBpaLleHns, MHTerpasnbHas 1
AndbepeHumanbHas cenekTMBHOCTb, MPOM3BOANTENBHOCTb, MOLLHOCTb, MHTEHCUBHOCTb
npouecca

3. HasoBuTe OCHOBHbIE NokasaTenu adPEeKTUBHOCTHN, NO KOTOPbIM OLIEHMBAETCS
pearenbHocTb Nodon XTC

4. XupgkopasHas HeobpaTumasa peakuus NepBoro Nopsiaka npotekaeT 6e3 naMeHeHus
NIOTHOCTN pearupyowmnx BewecTB B MNepuogudeckoM peakTope MOSIHOrO CMELLEHUS.
MpoayKTbl peakunn B UCXOAHON cMecu OoTcyTCcTBYHOT. 3a Bpems T 1 =120 ¢ B ueneson
npoaykT npespallaetca 20% ncxogHoro Belectsa. Onpenenutb CTeNeHb NpeBpaLleHns
npu T 2 = 360 C B HENpepbIBHO AEWCTBYIOLLMX peakTopax uaeanbHOro BbITECHEHUS U
naeanbHOro CMeLLeHUs.

5. OueHuTe BRAnsiHME TemMnepaTypbl HA CENEKTUBHOCTb CIOXHbIX peakLumin

6. OueHuTe BNNAHWE AaBMNEHUS U KOHLIEHTPAaLMM Ha CTENEHb NpeBpaLleHnsi U CKOPOCTb
npoLeccoB pasnnyHoro Buaa ( obpaTUMbIX U HEODPATUMbIX, 3K30- N IHAOTEPMUYECKUX)

MpakTnyeckoe 3aHATUE «DKcepreTuyeckme 6anaHcbl U XapaKTepPUCTUKK
XUMUKO- TEXHONOIMYECKUX CUCTEM»

1. NMepevncnnte OCHOBHbIE OTMNYUS SHEPTUM OT IKCEPrun

2. OnunwnTe, cBA3aHbI NN Mexay cobon TepMoMexaHn4eckasa 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. Nepeuncnute Buabl NOTEPL IKCEPTUN

6 [Hante onpeneneHne NOHATUIO «aHEPTUA»

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

8. HaszoBuTe ABa OCHOBHbLIX CBOMCTBA akcepreTnyeckoro K

9. NMpoBeaunTe aKkcepreTUYeCKNn aHann3 KoTeribHOro arperarta, npegHasHa4yeHHoro ang
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 ¢ TennoTBOPHOW 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 Matematuyeckoro 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. [lante xapakTepuCTUKy cocTaBHbIX Yactenn 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 ¢gasoBoro pasHoBecus (y-X; Px; 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 — coctay» (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 un opakumoHHasa neperoHka. Pektudukaums.

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) nnn gasnexve

— 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 pabota Ne3 «OnpegeneHune dpazoBon 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 YpaBHEHUSI NPOU3BECTN pacdeTbl (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 onpepensieT nepBasi kKOHCTaHTa 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 annapartax ¢ pasfiuyHoOun
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 3PPEKTUBHOCTM ANSA pasfMyHbIX BapyaHTOB annaparta NnpeactaBuTb
rpacpmyecku (B BuAE 3aBUCUMOCTU CENEKTUBHOCTU U CTENEHM NpeBpaLLEeHNs OT
BpeMeHu NpebbiBaHNA B annapare).

[MpymepHbIN NepeyeHb BOMPOCOB:

1. Kakne rmgpognHammyeckme Moaenu Bbl 3HaeTe?

2. Kakve meTtoabl NPUMEHSAIOTCA A58 onpeaeneHus rmapoguHaMmnyeckon CTpyKTypbl
NOTOKOB B annaparax?

3. Ha3oBuTe OCHOBHbIE TUMOBbLIE BO3MYLLEHUS.

4. YT0 Takoe KpmBas OTKNnka?

5. HazoBuTe OCHOBHbIE NapaMeTpbl S4EE4YHOWN rMAPOANHAMUYECKON MOOENN.

6. Kakne gaHHble HeobxoaMmbl 451 TPOBEPKM MOLENN 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/MnNu NpakTUYecknx 3agau.

4. NopBeneHue UTOroB 3aHATUSA (opMynMpoBaHMe BbIBOAOB).

PopMbl MPOMEXYTOYHOWN aTTecTaumn
lNMepe4yeHb BONPOCOB AN MPOMEXYTOYHOW aTTecTauum

2 cemecTp
MpumepHbIe BONpPOCHI K 3a4eTy:

1. Knaccudumkaumna mogenen XuMm4eckom TeXHOSTormm
2. MeTogonorna nocTpoeHnsa MmateMaTUyYecknx Mogenem XMMnKo-TEXHONMOMMYECKNX



npoweccos

3. MaTemaTunyeckoe onvcaHme ruapoanHaMmn4eckon CTPYKTYpPbl MOTOKOB

4. JTanbl NOCTPOEHNA MaTeMaTUYeCKON Mogenu

5. Cxema atanoB maTeMaTU4eCcKoro MOAeNMpoBaHms

6. CocTaB MateMaTM4eCcKoro onncaHmsa XMMNKO-TEXHOIOMMYECKOro oobekTa.
TpeboBaHus, NpeabsaBAsieMble K MOAESNTM XMMUKO-TEXHONOrMYeckoro obbekTa
7. CTpyKkTypa MatemMaTuyeckon Mogenn XMMUKO-TEXHONOrMYecKoro obbekTa
8. MaTtemaTunyeckoe onMcaHue CTPyKTypbl MOTOKOB B annaparte (rmapoavHamuka).
TunoBble MaTemaTuyeckme Mogenn CTPYKTypbl NOTOKOB B annaparte

9. Mogenb ngeanbHOro cMeLleHus

10. Mopgenb naeanbHOro BbITECHEHUSA

3 cemecTp
NMpumMepHbIe BONPOCHI K 3a4eTy:

1. Ondpy3noHHbIE rTMaPOANHAMUYECKNE MOLENN

2. MogenupoBaHue TennoBbIX NPOLEeCCOB XMMUYECKON TeXHOSMOrMn. OCHOBHbIE

3aKOHbI TennoobmeHa

. MaTtematunyeckme mogenun TennioobMeHHbIX annapaToB

. MaTtemaTtunyeckoe MooenMpoBaHUEe KMHETUKN XUMUYECKMX pPeaKL i

. MogenvnpoBaHne roMoreHHbIX XMUMUYEeCKNX PeakTopoB

. Tennosown 6anaHc XMMNKO-TEXHOSOIMYECKOro o6bekTa 1 ero MmogenmpoBaHune

. MatemaTtunyeckoe mogennupoBaHme 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 HanpasneHnsa passuTusa B ob6nactu MogenmpoBaHus
XUMMUKO-TEXHONOMYECKNX NPOLLECCOB

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

13. NInTepnpeTaums npodeCccrMoHanbHoOro (omanyeckoro) CMbicia MaTtemMaTM4eCcKoro
pesynbTata COCTaBfIeHHbIX MaTeMaTUYeCKUX Moaernen

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

15. Matematuyeckoe mogenupoBaHne XTI1. OTanbl pa3paboTkn maTemMaTU4eCKon
Moaenu.

16. Knaccudumkaumna matematundeckmnx mogenen. OCHOBHbIE BUAbI MaTeEMaTUYECKUX
Moaenen.

17. MpuHUMNBLI MaTEMaTUYECKOro MOOENMPOBAHNSA MPOLIECCOB XMMMUYECKON TEXHONOMN.
YpaBHeHVe nepeHoca KonmyecTBa ABUXKEHUS, SHEPTrUU U MacChbl.

18. NccnepoBaHue XMMUKO-TEXHOSTOMMYECKNX NPOLLECCOB METOAOM MaTeMaTUYeCKOro
MoaenupoBaHusi. Matematudeckoe onucaHue XTT1.

19. BNoYHLIV NPUHLMN NOCTPOEHUS MaTemaTmyeckon mogenu XTT1.

20.Knaccudpukauusa ypasHeHu mogenu. udpdepeHuymnansHoe ypaBHeEHWE Moaenu
rmapoavHaMUKK

O©oO~NO O~ W

4 cemecTp
NMpumepHbIe BONPOCHI K 3K3aMeHY:

1.3T1anbl NocTpoeHna matematundeckon mogenn XTT1.



2. [leTepMUHMPOBaHHbIN NOAX0A K MOOENNPOBAHMIO.

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

4. MaTemaTtnyeckoe MoaenMpoBaHue rmapoamMHamMmmyeckon CTPYKTYpbl 04HOMasHbIX
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 nepemMelnBaHms-6annacHbIN NOTOK.

10.30Ha ngeanbHOro nepemeLlnBaHnsa-3acTornHasi 3o0Ha.

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

13.KomMbuHMpoBaHHbIE MOgENN.

14 AnroputMm ngeHTndunkaumm mateMaTMyeckoro onmcaHmna CTPyKTypbl NOTOKOB.
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 TENSOThI.

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

22..MopgenupoBaHMe MaccoobMeHHOro npouecca Ha npuMmepe MoaenmpoBaHnsg
npouecca agcopbunn. NoctpoeHne mogenu AnHaMmmkn copoumn.

23.BnoyHbI NpUHLUMN NOCTPOEHUS Moaenen macconepenayn. MatemaTtuyeckoe
onucaHwe npouecca

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

26.MatemaTnyeckme mogenu npouecca B peaktope.

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

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

31.Copmynupynte OCHOBHbIE HanpasneHus NOBbILLIEHUS 3P PEKTUBHOCTHU
NCMONb30BaHUS CbIPbEBbIX N TOMNSIMBHbIX 9HEPreTUYeCKUx pecypconB

32. CucteMHbIn aHanu3 cnocoboB 3SHEPro - U pecypcocbepexeHnss B XUMUYECKOWN
TEXHOMOrMn: MeponpuaTUSA, CNocobbl, NpUeMbl 1 onepaumm

MpumepHble Tembl KypcoBoro npoekta (KM):

1. MogenupoBaHue C NOMOLLbIO NPUKNagHbIX NporpamMmm NpoLecCcoB rMapPoOCTaTUKN.
2. MogenupoBaHue ¢ NOMOLLLIO MPUKIaaHbIX NporpamMmm NpoLeccoB rmapoamHaMnKu
OAHOa3HbIX MOTOKOB.

3. MogenupoBaHue ¢ NOMOLLbLIO MPUKNAaaHbIX NporpaMmm NpoLeccoB rmapoaMHamMmKm



MHOrodasHbIX NOTOKOB.

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

6. MogenupoBaHue C MNOMOLLbI MNPUKNAAHLIX MPOrpamMMm MNpPOLIECCOB CTaLMOHApPHOW
Tennonepenayn

7. MogenupoBaHue C NOMOLLLK MNPUKNaAHbIX NporpaMm MpPOLEeCcCOB HeCTaLMOHApPHOW
Tennonepenayn

8. MopgenvpoBaHue C NOMOLLbIO MPUKNAAHbIX NPOrpamMm MPOLLECCOB MOJSIEKYNSIPHOM

AN dysnm
9. MogenupoBaH/Me C MOMOLLbIO MNPUKNadHbIX Nporpamm MpoLeccoB KOHBEKTUBHOWM

Andcpysnm

10. MogenupoBaHue ¢ MOMOLLBLIO MPUKNAAHbLIX 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 annapatoB And nNpoBedeHUss MNpoLeccoB rMapoavHAMUKN
MHOrocasHbIX NOTOKOB

14. MogenvpoBaH/e annapaToB A5l NPOBeAEHNSA TENSTOO0OMEHHbIX MPOLIECCOB

15. MogenvpoBaHve annapaToB 4S5 NPpoBeAeHNS MacCOOOMEHHbIX MPOLLECCOB

16. MogenvpoBaHMe XMMNUYECKNX PeakTopoB

17. MogenvpoBaHue y3na nonyyeHns MeTun-TpeToyTnnoBoro acgupa

18. MogenupoBaHue y3na nonyyYeHust nsoaMmurneHa gernapmpoBaHmMeM 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 CUMHTE3a 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
OLEeHNBaHNSA 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 KypcoBown npoekT (3 Ha atane npomexyTo4yHom no naTnbannbHon
cemecTp) aTTecTauuu Lkane
4 3aueT (2 cemecTp) Ha atane npomexxyTo4Houn 3a4yeT/He3aveT
aTTecTayuu
5 3auet c oueHkon (3 Ha atane npomexxyTo4Hom no natnbanneHom
cemecTp) aTTecTayuu LwKane
3 Ok3ameH (4 cemecTp) Ha atane npomexxyToyHou no NATMGanbHoON
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 MOSOXEHUA haKTUYECKOro matepuana, yMeHue
CaMOCTOATENbHO peLlaTb KOHKPETHbIE MPAKTUYECKNE 3a4a4um NOBbLILLEHHOW CIOXHOCTH,
cB0OOOOHO UCMONBb30BaTh CPaBOYHYO NUTepaTypy, AenaTtb 000CHOBAHHbIE BbIBOAbI U3
pes3ynbTaToB aHann3a KOHKPETHbIX CUTYaLWI;

«Xopowo» — BbICTaBnsieTcs, ecnm  CcOOPMUPOBAHHOCTb  3asABIIEHHbIX
obpasoBaTenbHbIX Pe3ynbTaToB KOMMETEHLUNN OLEHUBAETCA KPUTEPUSIMU «XOPOLLIO» U
«OTNNYHOY», NPU YCITIOBUN OTCYTCTBUS OLIEHKM «HEYLOBIETBOPUTENBHOY», OOMNYCKAETCS
OLEeHKa «yOOBIETBOPUTENBHO»: O0OyYalLMNCS nokasan MNPOYHble 3HaHMS OCHOBHbIX
NOSNIOXEHNN haKTUYECKOro MaTtepuana, yMeHNe CaMOCTOATESNbHO pellaTb KOHKPETHbIe
npakTu4eckne 3agaydn, NnpeaycMoTpeHHble paboyven NporpamMmMon, OPUEHTMPOBATLCS B
pekoMeHA0BaHHOW CMpaBOYHOM nuTepaType, yMeeT NpaBuUiibHO OUEHUTb MOMyYeHHble
pesynbTaTbl aHann3a KOHKPETHbIX CUTyaLui;

«YaoBneTBOpUTENIbHO» — BbICTABMSIETCS, €CNU CPOPMUPOBAHHOCTL 3asiBMEHHbIX
obpasoBaTenbHbIX pe3ynbTaToB KomMneTeHumm oLeHnBaeTcs Kputepusamm
«YOOBNETBOPUTENBHOY», «XOPOLLUO» W «OTANYHO»: OOy4YaloWMncs nokasan 3HaHue
OCHOBHbIX TMOJIOXXEHUN (PaKTUYECKOro mMaTtepuana, yMeHue nonyuYnTb C MOMOLLbH
npenogaBaTensl nNpaBUNbHOE pPELLUEHME KOHKPETHOW NPakTUYEeCKOW 3ajaun u3 4dmcna
npeaycMoOTpeHHbIX paboyer NporpaMmon, 3HaKOMCTBO C PEKOMEHAOBAHHOWN CNPaBOYHOM
nutepaTtypon;

«HeypoBneTBOpuUTeNbHO» — BbICTABMSETCH, €CnM Npu OTBeTe obyvaroLlerocs
BbISIBUINCb CYLLECTBEHHbIE NPOBEnbl B 3HAaHMUSIX OCHOBHbIX MOMOXEHUA PaKTU4ECKOrO
MaTtepuana, HeymeHue C NOMOLbLI0 npenofasaTtensd MnofyyYnTb NpaBUibHOE peLueHune
KOHKPETHOW NpakTU4EeCKOW 3adayv U3 vmcna npegycMOTPEHHbIX paboyern nporpammon
y4yebHON OMCUMNANHDI.

OTBeTbl M peleHna obyyarowmxcs OueHMBalTCA 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,



yCTaHoBIeHHble npenogasaTeneMm. OueHka «YOOBNETBOPUTESNbHO» MO AUCUUNIUHE,
MOXET BbICTaBMATbCA U MPU HENOSIHOM COPMUPOBAHHOCTU KOMMNETEHUUW B Xon4e
OCBOEHUSA OTAENBHOWN Y4eOHOM OUCUUNIIMHBI, ecnn X opMmnpoBaHne npeanonaraeTcs
NpOAoOIKUTL Ha Bonee No3gHuX atanax obydeHusa, B XoAe U3yvyeHus Apyrnx y4ebHbix
ANCUNNANH

JTabopatopHble paboTbl M NpakTUYEeCKMe 3aHATUS  OLEeHMBAKTCHA: «3a4veTy,
«He3adeTy». OTBETbl U pelleHna obyyalrLmnxcs OUEeHUBaKTCA NO cregywmm obwmm
KpUTEpMAM: pacno3HaBaHue npobnem; onpegerneHme 3HauynMmon MHgopmauuun; aHanma
npobnem; apryMeHTMpPOBAHHOCTb;, WCMOMb30BaHWe CTpaTernn; TBOPYECKUM MNOOXOA;
BbIBOAbI; 06LLAA rpaMOTHOCTb.



