[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[ata nognucanus: 28.04.2023 12:38:18

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MWHOBPHAYKU POCCUN
(benepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa3oBaTeNbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankr-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJOTUYECKU HHCTUTYT
(TEXHUYECKUI YHUBEPCUTET)»

YTBEPXIAIO

[IpopekTop no yueOHOM

U METOJMYECKO paboTte
b.B.I1ekapeBckuii

«17» mas 2019 r.

Pa6Gouas nporpaMmma quCUMILTHHBI
MATEMATHYECKUE METO/bI U TIPOT'PAMMHBIE CPEJICTBA
MOAEJIMPOBAHUSA XUMUKO-TEXHOJIOI'MYECKUX MPOLOECCOB U CUCTEM

Hanpasnenue noarotoBku

09.04.01 UndopmaTHKa U BBIYHCIUTETbHASI TEXHUKA

HanpagieHHOCTh IpOrpaMMbl MaruCTpaTyphbl

NudopmanuonHoe u nporpaMmMHoe odecriedeHne aBTOMATH3HPOBAHHBIX CHCTEM

KBanuduxarms

Marucrp

®opma 00yueHust

Ounas

PakynbTeT HH(POPMALMOHHBIX TEXHOJIOIHH M YIIPABJICHUSA

Kadenpa cumeremHoro ananusa n nH¢GpopManMOHHBIX TeXHOJIOTHii

Cankr-IlerepOypr
2019
b1.B.03



JIMCT COI'VTIACOBAHUA

YueHoe 3BaHUE,
JIOMKHOCTH pa3paboTIYHKa [Moanuce
MHUIUAIBI, pamMunus
JlouieHT J.A. KpacHo60po1bKO
ITpodeccop npodeccop B.A. XononHoB

PabGouast mporpamma aucuuIuIiHBl «MaTeMaTHUeCKHe METOJbl M IIPOrpaMMHBIE CpEICTBa
MOJICIIUPOBAHMS XMMHKO-TEXHOJOTMYECKHX IPOLIECCOB M CHUCTEM» OOCYXKJEeHa Ha 3acelaHuu
Kagenpbl CHCTEMHOTO aHaJIM3a U HH()OPMALMOHHBIX TEXHOJIOTHIA

IPOTOKOJI OT «25» anpenst 2019 Ne 5

W.o. 3aB. xadenpoit npodeccop, A.T.H. A.A. Mycaes

Ono6peHo yueOHO-MEeTOANIECKON KoMuccHel (hakynbreTa HH()OPMAMOHHBIX TEXHOJIOTUH U
yIIpaBJICHUS
MPOTOKOJI OT «15» mast 2019 Ne 9

[Ipencenarenp JIOLEHT, K.T.H. B.B. Kypkuna
COI'JTACOBAHO
PykoBoauTens HanpaBieHus OATOTOBKU npodeccop T.b. Uucrskora
«MHpopmaTKa U BEIYUCIUTEIbHAS
TEXHUKa
Jupextop Oubnuorexu T.H. Crapoctenko
HauvaneHuk MeToanveckoro oraena T.W. bornanosa
yu4e0HO-METOINYECKOTO YIIPABICHUS
Haganpauk C.H. Jleaucenko
yu4e0HO-METOINYECKOTO YIIPABICHUS




COJNEPKAHHUE

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘leHI/Iﬂ IO JUCHHUIIIIMHE, COOTHECCHHBIX C

TUTAHUPYEMBIMH PE3yJIbTaTaMH OCBOCHUS 00PA30BATEIBHON MPOTPAMMBI .. ....eeeneeeneaneaneaennnns 04
2. MecTo TUCHMILUIMHBI B CTPYKTYPE 00pa30BATEIBHOM IPOTPAMMBL. . ....'uvtenseerereennviranseennennnns 05
B0 103 Y0117 (6311710011712 1) S SR 05
4. ConepxaHue JUCIUTUIMHBI
4.1. Pa3nenbl TUCIUTUTMHBI U BUJTBI BAHITHI . . . ... uvteeententeaeeententeeneennenneeneennenanennns 06
4.2. 3aHATUS JTIEKIMOHHOTO THITA. .« ..ttt et entent et e et et e et et et et et et et et et e een e eneaeeareans 07
4.3. 3aHATUS CEMUHAPCKOTO THTITA. . .. .vveeseenseenseeneeeenaeeaeeaneeenneeaneeenseenneernneenneens 08
4.3.1. CeMUHAPBI, MPAKTHUCCKHUE 3AHITH ... uvenreenneeenreenneeanneenneennaianneenans 08
4.3.2. JIaOOPATOPHBIC BAHATHS . ... veeneseenseenneenneeantseneeaneeenneeanesanneeaneeanneans 09
4.4, CaMOoCTOSATEIbHAS PAOOTA OOYUATOIITHXCS . . vvsensseneiiteeesenneenneeenseenneeenseerennansenns 09
5. IlepeueHb yueOHO-METOANYECKOTO 00ECTICUECHUS IS CAMOCTOSITEIBHON paboThl 00yJaromuXxcs
(0 ID1 12 (031121101171 (<SP 10
6. @OHJ| OLIEHOYHBIX CPEJCTB ISl IPOBEIACHUS MPOMEKYTOTHOM ATTECTAIMM . . ... eveensenrnnneerannns 10
7. TlepedyeHb y4eOHBIX U3JaHUH, HEOOXOIUMBIX JJII OCBOCHUS JUCIIHILTHHBI .. ovovvvnrnnsnnennennes 11
8. IlepeyeHb 3IEKTPOHHBIX 00PA30BATEIBLHBIX PECYPCOB, HEOOXOAUMBIX ISl OCBOCHHS
B105 (000701010705 03 CUREUEE 12
9. Meronuyieckue yKa3aHus sl 00YYatOUIHXCS TI0 OCBOCHUIO JUCITUTUIMHBL. . ... .vvveveeeeeeneenennes 12

10. HepequL I/IH(I)OpMaI_II/IOHHBIX TGXHOHOFHﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBJIICHUU
06paSOBaTeJ'IBHOFO mponecca 1o JuCHUIIINHE

10.1. THPOPMAIIMOHHBIE TEXHOMOTH . . ... vvsenseenneenneeenseenaesennsenneeenseenneeannen 12
10.2. TIpOTPaMMHOE OOCCTICUCHME. ... ...\ v e eeeeneeeeneeenteeneeenneeaneeaneeanneeanneennnns 12
10.3. ba3bl naHHBIX U THPOPMAITMOHHBIE CIIPABOYHBIC CHCTEMBL. ... .e'veneeneenenn.e. 13

11. MaTepuanbHO-TEXHHYECKOE 00eCIIeUeHIUE OCBOCHHS TUCITUTUTMHEI B XOJI¢ PeaTn3aliuu
00PA30BATCITEHOM TTPOTPAMMBI . ... .\ttttentente et e ateententeeaeensaaeeneenseaneeneeaseeneenseaneensensennns 13
12. OcoOCHHOCTH OCBOSHUS TUCIUTUTHHBI MHBAIAIAMU | JIUIIAMH ¢ OTPaHUYCHHBIMH
BO3ZMOKHOCTSIMU 3ITOPOBB ... teuteentte ettt et et e et et e et e et et ae e et e et e et et e e et et te e enaeens 13

HpI/IJ'IO)KeHI/IHZ 1. DOoHJ OLIEHOYHBIX CpCACTB JIA IPOBCACHUS HpOMeX(YTOHHOﬁ aTrTeCTaluun.



1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMBbIMH pe3yJbTATAMH OCBOEHMSA

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhI 00YUarOIIMICS JOJKEH OBJIAJIETh CIEAYIOIIUMU pe3yabTaTaMu 00y4eHUSs

10 JUCHUILINHE:.

Ko 1 naumenoBanue

KOII U HAMMCHOBAHUC MHJUKATOpA

[TnarupyemMble pe3ynbTaThl 00yUCHHS

KOMIIETEHIIHH JIOCTUKEHHS KOMITETEHIIMH (meckpuIITOpPHI)
IIK-6 IIK-6.2 3HaTh!
CriocoGeH OCyHIeCTBIATL ynpasieHue| [[pUMEHEHNE MATEMaTHYECKMX METOJOB M | -  OCHOBHBIE  OTallbl  MOJCIMPOBAaHHSA  XMMHKO-
paboramu 1o KOMITBIOTEPHOMY| POrPAMMHBIX CPEJICTB MOJIETMPOBAHUS TPH | TEXHOJIOTMYECKHUX Mpoueccos u cucteM (3H-1);

IMPOCKTUPOBAHUTIO TCXHOJIOIT'NYCCKHUX|
IMpOoICCCOB U3TOTOBJICHUA I/IS,ZLCJ'II/Iﬁ

ABTOMATH3WPOBAHHOM IMPOCKTUPOBAHUUA

XUMHNKO-TCXHOJIOTHYCCKUX IIpouecCcoB
CUCTEM

u

- IpUEMBbl, METOJbl, CIOCOObI (popManu3aLuu XUMHUKO-
TEXHOJOTMYECKUX  OOBEKTOB, IPOLIECCOB, SBICHUM U
peayiu3allii UX B MPOTPaAMMHBIX CPEICTBAaX MOJEIMPOBAHUSA
(3H-2).

Ymersn:

- UCNOJIb30BaTh COBPEMEHHBIE POrPaMMHbBIE KOMITJIEKCHI JIJIs
MaTeMaTHYeCKOro MOJEIMPOBAHUS U ONTUMHU3ALMU XUMHKO-
TEXHOJIOTUYECKUX TpoleccoB U cucteM (Y-1).

Biaajgern:

- HaBBIKAMHM pPabOThl C COBPEMEHHBIMH HMH(OPMAIIMOHHBIMHU
TEXHOJOTHSIMU M TPOTPAaMMHBIMH  MPOAYKTaMH  JAJIs
MaTeMaTHYeCKOro,  KOMIBIOTEPHOro,  HH(OPMALMOHHOIO
MOJICTIMPOBAaHUS XMMHKO-TEXHOJOTMYECKUX IPOLECCOB U
cuctem (H-1).




2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM NPOIrpaMMbl.

JlucuuIuiiHa ~OTHOCUTCST K TUCHMIUIMHAM 4acTd, (HOpMUPYEeMOH y4aCTHUKaMHU
obpazoBarenbHbIX oTHOIIeHH (51.B.03), n u3y4aercs Ha 2 Kypce B 3 cemecTpe.

B MeromudeckoMm IUiaHe JMCHUIUIMHA ONHPACTCS Ha JJIEMEHTBl KOMIICTEHIIHH,
c(OpMUpPOBAHHBIC MPH U3YYCHUH JUCUUILIMH «TeopeTHyeckne U IKCIIePUMEHTAILHBIC METO/IbI
UCCIIC/IOBAaHUST B XHUMHYECKOH TexHOJorun» Hu «COBPEMEHHBIE TEXHOJIOTUH pa3pabOTKu
nporpaMMHOro  oOecriedeHusi». [losydyeHHbIle B HpOIECCe  M3YYCHHS]  JTUCHUIUIMHBI
«MaTemMaTu4eckue METOAbl W TNPOTrpaMMHBIE  CPEICTBA  MOJICITMPOBAHUS  XUMHKO-
TEXHOJOTUYECKUX MPOIIECCOB ¥ CHCTEM» 3HAHUS, YMCHHUS U HABBIKK MOTYT OBITh MCIIOJIb30BaHBbI
NOpU  BBINOJHEHWH HAYYHO-HUCCIICIOBATEIILCKONH paboThl B 4 cemecTpe, MPOXOXKICHHH
NPEAUITIOMHOM MPAKTHUKH, & TAK)KE MPU BHIOJHEHUH BBIITYCKHOM KBATU(UKAIIMOHHON paOOThI
(MarucTepcKon JUCCEPTALIH).

3. O0LeM JUCHUILIMHEI.

Bug yueOHO# pabOThI Beero,

ya p 3E/akan. yacos

OO0mast TpyA0eMKOCTb 1M CHUILIHHbBI 3/108

(3a4ETHBIX €AUHUIY aKaJIEeMUYECKHX YaCOB)

KonrakTHasi pab6oTa ¢ nmpenojaBaresiem: 56
3aHATHS JIEKIIHOHHOT'O THUIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 34

CEMUHApBI, MPAKTHYECKUE 3aHATHS (B TOM YHCIIE MPaKTHYECKas 34 (4)

MTOATOTOBKA)

nabopaTopHbie paboThI (B TOM YHCIIE TPAKTUYECKAsk OrOTOBKA) —

kypcoBoe npoektupoBanue (KP wm KIT) —

KCP 4

JpyTUe BUJIbI KOHTAKTHOM paboThI —

CamocrosiTesibHas padora 52
®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) YCTHBIE OIIPOCHI
®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) 3aver




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.
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1. | OcHOBHBIEC TOHSTHS MOJEITUPOBAHUS 2 2 — 6 [1K-6 [1K-6.2
XHUMHKO-TEXHOJOTHUYECKUX CHCTEM
(XTC)
2. | OcHOBBI paOOTHI C TPOTPAMMHBIMHU 2 4 - 6 [1K-6 I1K-6.2
CPEICTBAaMH KOMITBIOTEPHOTO
MOJICTUPOBAHHSI.
3. | ®opManm3anus 1 alIroOpUTMH3AIHS 4 - 6 [1K-6 I1K-6.2
nporeccoB ¢pyHkunonupoBanus XTC.
4. | MaremaTtnyeckoe MOJICIIMPOBAHNE 2 4 — 6 [1K-6 [1K-6.2
CTATUYCCKUX PEKUMOB OOBEKTOB
XUMHMYECKOH TEXHOJIOTHH.
5. Cunre3 XTC ¢ ucnojbp3oBaHueM 4 — 6 I1K-6 T1K-6.2
MPOTPaMMHBIX CPEICTB
KOMITBIOTEPHOTO MOJICTUPOBAHUSI.
6. MaremaTtndeckoe MOJISITUPOBaHUE 4 4 — 6 T1K-6 T1K-6.2
JTMHAMHYECKUX PEKUMOB 00HEKTOB
XUMHYCCKOU TEXHOJIOTHH.
7. Monenuposanne XTC xak 00BEKTOB 4 6 — 8 [1K-6 T1K-6.2
YIPaBJICHHS C TTOMOIIBIO
MPOTPaAMMHBIX CPEICTB
KOMITBIOTEPHOTO MOJICTUPOBAHUSI.
8. Onrumunsanusa XTC ¢ moMoIbo 4 6 — 8 [1K-6 T1K-6.2
MPOTPaMMHBIX CPEICTB
KOMITBIOTEPHOTO MOJICIIUPOBAHMS.




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszzena
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0newM,
aKaj. 4achl

MunoBannonHas
dhopma

1.

OCHOBHBIE TOHATHUSI MOJICTUPOBAHUS XUMHUKO-
texHosiornaeckux cucreMm (XTC). Dnementsr XTC.
Crpoenue u ¢pynkunonupoBanue XTC.
Knaccudukanus XTC. 3akoHOMEpHOCTH
¢ynkunonuposanust XTC. Meronsl u Moaenu
Teopuu cucteM. MeTo sl HopMamTu30BaHHOTO
npencraBienus X TC. MupopMannoHHBINA TOIX0I K
ananmuzy XTC.

2

Crnaiin-
Ipe3eHTaIus

OcCHOBBI pabOTHI ¢ MPOTPAMMHBIMHU CPEACTBAMHU
KOMITBIOTEPHOTO MoJienupoBanus. Vcrons3oBanue
MOJIEIIMPYIOIIETO IPOTrPaMMHOT0 KoMIuiekca ASpen
Tech s komnproTeproro moenupoBanus X TC.

Crnaiin-
Ipe3eHTaIus

MaremaTnueckoe MOJEIMPOBAHUE CTATUYECKUX
PEKUMOB 00BEKTOB XMMUYECKOI TEXHOJIOTHH.
OcHoBHblI€ IOHATHSA U onipeaeneHus. TpedoBanus k
MareMaTHueckoi Monenu. Kinaccudukanms
MaTeMaTU4eCcKuX Mozene. Maremarnueckas
MOJI€JIb allapaTa HACaJIbHOIO CMEILIECHUS.
MaremaTtrueckas MOJIENb anmapara 1ieaibHoro
BBITECHEHUs. MaTtemaTndeckass MOJEINb almapara
HEIOJIHOTO MPOJI0JIBHOTO NMEPEMEIINBAHHUS.
Monenu nepuogu4ecknux peakTopoB.
MonennpoBaHue TEMIOBBIX IPOLIECCOB.

Crnaiin-
pe3eHTaLHs

MatemaTnyeckoe MOCINPOBAHUE JUHAMHYCCKUX
pe}KI/IMOB O6’B€KTOB XI/IMI/I‘ICCKOﬁ TCXHOJIOTHUHA.
OcHoBHbIE TOHATUA U onipeaeneHus. Oomas
XapaKTepI/ICTI/IKa AINHAMHUYCCKUX pe)KI/IMOB.
VYrporuieHrne MaTeMaTHYeCKIX MOJIeIel pu
HCCIIeN0BaHNH JUHAMUKK cucteM. OcoOeHHOCTH
UCIIONIb30BaHUsl HH(GOPMAITMOHHO-MOJIEIUPYIOIIUX
nporpaMM JJIA pvaeTa JTUMHAMHWYCCKHUX pe)KI/IMOB
XTC.

Crnaiin-
PE3CHTAINS

MogenupoBanne XTC kak 00bEKTOB YIpPaBICHUS C
ITOMOIIBIO IPOTPAMMHBIX CPEICTB KOMIIBIOTEPHOTO
MozeIMpoBaHusa. MozenupoBaHue mmporecca
peryJaupoBaHus TEMIIEPATypbl B XUMUYECKOM
peaktope. MoaenupoBaHue rporecca yrpapiaeHuUs
KAaCKaJIOM pPEaKTOPOB C MPOTUBOTOYHBIM
oxXJIaxaeHueM. MoieupoBaHue rpouecca
yhpaBieHUs! peKTUPUKAMOHHON KOJIOHHOM.
PerynupoBanue ypoBHs JKHJIKOCTH B €MKOCTH.

Crnaiin-
PE3CHTAINS




No

pasnena
JUCHUILINHBI

HauMmeHnoBanue TeMEbl

H KPAaTKOC COACPIKAHUC 3aHATUA

O0OneM,
aKaJ. 4achbl

MHaHoBanuonnas
dopma

8.

IEPEMCHHBIX. CuMILIIEKCHBIE METObI

TpaAu€HTHBIX METOJAaX OIITUMU3AILUU

Ontumuzanus XTC ¢ mOMOIIBIO TPOTPAMMHBIX
CPE/ICTB KOMIIBIOTEPHOT'O MOJCIUPOBAHUS.

OcHoBHble 3a7aun onTuMu3anuu. Knaccudukanus
METOJIOB ONTUMHU3ALNU. BBIOOp TOMCKOBBIX

OIITUMHU3alINHU. AJII‘OpI/ITM METoJa. Ilonsatue o

4

Cnanna-
MPE3CHTALIUS

4.3. 3aHATUS CEMUHAPCKOI0 THIA.
4.3.1. CemuHaphl, NPaKTHYECKHE 3aHATHUSI.

No
paszeina
JIACIIUIT

JIMHBI

HaumeHoBaHue TeMsl
U KpaTKO€ CO/IepKaHUE 3aHATUSA

O0beM, akazl. 4achl

BCETO

B TOM 4HCIIE
Ha
IIPAKTHYECKYIO
MIOATOTOBKY

HMunoBanmonna
g hopma

1.

CtpykTypHBIT aHaIu3 CUCTEM.
Omnpenenenue BBIYUCIIUTEIIbHON
[1OCJIeI0BATEIbHOCTH «Pa30MKHYTBIX»
cucreM (BIIPC) — HeoOxomuMmblil 3Tam ee
pacuera. AnroputMmsl onpenenenust BITPC.

rpyImnmnoBas
JIACKYyCCUS

OcHOBbI  paboTel B  WH(OPMAIMOHHO-
Mozenupyromux nporpammax Aspen Plus,
Aspen  Dynamics wu  Aspen  Hysys.
3anojHeHue HEOOXOAMMBIX  (GopM Ui
MOJICTIUPOBaHUs, 3aJaHue crenupuKanuu
MOTOKOB, 3aJaHUe Crenu(pUKaIU OJIOKOB,
pacyeT M TIOJIyY€HHE  pe3yJbTaToB

rpyImnmnoBas
JIACKYyCCUS

OcoO6eHHOCTH METOJI0JIOTHH (hOpMaTIU3aluu
U nepepaboTKU KaueCTBEHHON MH(pOpManuu
B npumeHeHuu K  ciaoxHeiM  XTC.
[Toctpoenue hopmanbHBIX MOJIENEH.

IpynmnoBas
JUCKYyCCHUS

Matemaruueckoe MOJIETUPOBaHUE
CTEXMOMETPUYECKOTO peakTopa B Aspen
Hysys. Marematuueckoe MOAEIHpPOBaHUE
peakTopa TIOJHOTO CMEUIEHMs, peakTopa
WJIeaTbHOTO BBITECHEHUS U peakTopa [ mboca
B Aspen Hysys. Pacdyer TexHOIOrHuYeCcKOu
CXEMBbl OKHCJICHHSl Mapakcwioja B Aspen

rpynmnoBas
JUCKyCCUs

[locraHoBka 3amauM CcHHTE3a Kak 3aJadyu
ONTUMU3ALUU o CTPYKTYPHBIM
nmapameTpaMm. Pacuer  TEXHOJOTMYECKOU
CXEMBI TMpoIriecca molyueHus TepedraneBoit
KuciaoTel B Aspen Hysys.

rpynmnoBas
JUCKYCCUs




Ne O0mbem, akaj. 4acel
paszgena HaumenoBanue temsl B TOM fHce HNuHoBanonHa
JUCLIUI U KPaTKO€ COAEP KAHUE 3aHATUSA BCEro Ha 1 popma
HHBL IIPAKTUYECKYIO
HOJrOTOBKY

6. |Pacuer u aHamM3  YYBCTBUTEIBHOCTHU 1 IpyIIoBast
pPEeKTH(PHUKAIIMOHHON KOJMOHHBI B Aspen Plus JUCKYyCCHUS
u Aspen Dynamics. Pacuer
PEKTH(PHUKAIIMOHHOM KOJIOHHBI B
JMHAMUYECKOM pexxume B Aspen Hysys.

7.  |MogaenupoBaHue Mpolecca pPeryIupoBaHUs 1 IpyIIoBast
TEMIEPAaTypbl B XHMHUYECKOM pPEAKTOpPE B JUCKYyCCHUS
nporpamme  MathCAD. MopenupoBanue
mporecca YNpaBiIeHUs PEKTUPUKAITMOHHON
kooHHOH B mporpamme  MathCAD.

PerynupoBanue  ypoBHA  JKMJIKOCTH B
emkoctd B mporpamme MathCAD.

8.  |OnTummzanus CTEXMOMETPUYECKOTO 1 rpynIoBas
peaktopa B Aspen Plus u Aspen Hysys. JMCKYCCHS
OnTumuzanus peakropa  IOJIHOIO
CMELICHHUS, peakTopa U/1€aIbHOTO
BBITeCHEHUS U peaktopa ['mbbca B Aspen
Plus u Aspen Hysys.

4.3.2. JlabopaTopHble 3aHATHS.
VY4eOHbIM MJIaHOM HE IPeAYyCMOTPEHBI.
4.4. CamocrosiTeJbHAsA padoTa 00y4ar0IUXCS.
Ne paznena [Tepedyens BOopocoB Jyist O6mnewm, dopma
JUCITUTIAHEI CaMOCTOSITENILHOTO U3YYEHUS aKaJl. 4achl | KOHTDPOJIS

1. Mogenu 1 uX pojib B U3y4YEHHUH MTPOLECCOB (PYHKIIMOHHU- 6 VYcTHbIN
poBanust XTC. MeToibl MaTeMaTH4ECKOTO ornpoc Ne 1
MOJIETTUPOBAHUSI.

2. OcHOBBI pabOTHI C TPOrPAMMHBIMH CPEACTBAMHU 6 VYerHbii
KOMITBIOTEPHOTO MOJIEIIUPOBAHUs. 3HAKOMCTBO C OIpoc
CYUIECTBYIOIIMMHU TPOrPaMMHBIMH CPEICTBAMU Ne2
KoMIIbroTepHOro Moaenuposanusa X TC. Oimuns
MIPOrPaMMHBIX CPEJICTB KOMIIBIOTEPHOTO
MO/JICIMPOBaHU JIpyT OT Apyra. ba3sl ¢pusuko-

XUMHUYECKHUX CBOMCTB BELIECTB MHPOPMAI[MOHHO-
MoJienupytomux nporpamm Aspen Plus u Aspen Hysys.

3. [IpuHIMIIBI ATOPUTMH3AINH ITPOLIECCOB 6 VcTHbIH
¢ynkunonuposanusi XTC. CylnHOCTb KOMIBIOTEPHOTO Onpoc
MOJIETTUPOBAHUS CII0)KHON CUCTeMBI. biiouHast Mosienb. Ne 3
OcobeHHocTH  (PUKCAIMK PE3YIbTaTOB
KoMIbroTepHOro mogaenuposanus XTC.

4. N3ydenue nmpouecca npsMoil rufjpaTaluy 3TUICHA IS 6 VCTHBIH
MOJTy4eHUS ATUIIOBOTO criupTa. M3ydeHue ¢pparmenta OIpoc
XTC oxucnenus SOz B SOgz. Ne 4




No paznena [Tepeuens BOpoCoOB AJist O6bewm, dopma
T CITUATIINHBI CaMOCTOSITEJIbHOTO U3YUEHHUS aKaJl. 4yachbl | KOHTPOJIS

S. CuHTe3 ONTUMAIIBHBIX CUCTEM TeIulo0OMeHa BapuaHThl 6 YCTHBIH
CHHTE3a TEIIO0OOMEHHOM TOICUCTEMBI. onpoc
Paccmotpenue nporiecca noiaydeHus: XJOpUCTOro 3TUIA. Ne'S
CuHTe3 ONTUMANIBHBIX CUCTEM PEKTHU(UKALINU.

6. OO01as xapakTepucTUKa TMHAMUYECKHX PEKUMOB. 6 VeTHbIi
VYipolieHre MaTeMaTu4eCcKuX MOJENIEH IIpH o1poc
HcclieIoBaHUU quHaMuKku cucteM. N3yuenue XTC Ne 6
MOJIyYEHUS] BUHWIXJIOPUIA

7. N3yuenue npouecca peryaupoBaHus TEMIIEPATyphl B 8 VeTHbIi
XUMHUYECKOM peakrope. M3yuenus nponecca onpoc
yIpaBJeHUs KACKaJOM PEaKTOPOB C MPOTUBOTOYHBIM Ne7
oxJiaxaeHueM. M3ydenue nporecca yrnpapieHUs
PEKTH(PUKAIMOHHON KOJIOHHOM.

8. Ontumuzanus XTC ¢ mOMOIIbIO TPOTPAMMHBIX 8 VerHsiii
CPEICTB KOMIIBIOTEPHOIO MOAEINPOBaHUsA. Buabl onpoc
ontuMuzanuu. ONTUMHU3AIMS TEIIO00OMEHHON Ne 8
noacucTeMbl. ONTUMH3AIKA TIPOIIECCa B KACKA/Ie
PEaKkTopoB.

5. IlepevyeHb y4eOHO-METOAUYECKOTO0 OOecmedeHHs /Jisi CAMOCTOSITEIbHOI PaGoThl
00y4JaIMXCs MO ANCIHUTINHE.

Metoanyeckue yKazaHus JJisi 00yJaroIuXcs 10 OpraHu3auyd CaMOCTOSATEIEHOM paboThI
0 JUCHUIUIMHE, BKIIOYas TepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJIL IO IUCHUIUIMHE W TPeOOBaHHMSA K HMX BBHINOJHEHUIO Pa3MEIIEHBI B AJIEKTPOHHOM
1H(pOpMaLlHOHHO-00pa30BaTEeIbHOM cpene CIIoI' TU(TY) Ha caifre:
https://media.technolog.edu.ru.

6. DoHJ 01IEHOYHBIX CpPEaACTB 1Jisl MIPOBECACHUA l'lpOMC?KyTO‘-IHOﬁ aTTeCTalluM.

ITpomerxyTouHas aTTecTanus No AUCHUILIMHE TPOBOIUTCS B (hopMe 3ayerTa.

3aueT mpenycMaTpuBaeT BHIOOPOYHYIO MPOBEPKY OCBOCHHS IPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIIUN ¥ KOMIUIEKTYETCSI TEOPETUYECKUMH BOIIPOCAMH.

IIpn cnade 3adera CTYIEHT MOJy4yaeT JiBa BOIpPOCAa U3 IEpPEYHsT BOIPOCOB, BpeMs
HOJTrOTOBKU CTYACHTAa K YCTHOMY O0TBeTY — 710 30 MUH.

[Ipumep BapraHTa BOIPOCOB Ha 3ayeTe:

Bapunant Ne 1
1. OcHOBHBIE TOJXO/BI K TPOEKTUPOBAHUIO XUMHKO-TEXHOJIOITMUECKUX CHCTEM.
2. IlporpamMmHBIE W TEXHHYECKHE CPEICTBA MOAETUpPOBaHHA cuUCTeM. OCHOBHBIC
MIOHATHUSA A3BIKOB U CUCTEM MOJEIUPOBAHUS.

®OoHJ OLIEHOYHBIX CpCACTB IO AUCHUIIMHE TPECIACTABJICH B HpI/IJIO)KeHI/II/I Ne 1l
PC3YJ'ILT3.TBI OCBOCHHUA JUCHUIUIMHBI CUHUTAKOTCA HOOCTUTIHYTBIMH, CCJIW MOJId BCCX

SJICMCHTOB KOMIIECTCHIIMU OOCTUTHYT HOpOFOBBIﬁ YPOBC€Hb OCBOCHHUA KOMIICTCHIIMW Ha JAaHHOM
OTaIIC — «3adcT».
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7. llepevyeHb y4eOHBIX U3IaHUI, HEOOXOAMMBIX /15l OCBOCHUS TUCUMILINHBI.

a) meyaTHble U3IaAHMS:

1. Cucremnblii aHanu3 U NpUHATHE pelieHuil. KoMnploTepHOE MOAEINPOBAHUE U ONTUMM3ALIMS

4.

00beKTOB XuMUYeckoi Texuonorud B Mathcad u Excel : y4e6. moco6ue mis By3os / [B. A.
Xomoauos u ap.] ; CIIOI'TU(TY). — CII6. : [6. u.], 2007. — 433 c.

. XAMHKO-TEXHOJIOTHYECKHE CUCTEMBI: OIITUMH3AIUA U pecypcoc6epe>1<eHHe . yqe6 rnocooue

auist By30B / [H. B. JIucuupis u np.] — CII6. : Mennenees, 2013. — 392 c.

YucrtakoBa T. b. Matemarnueckoe MOAECTMPOBAHUE XMMHMKO-TEXHOJOTHYECKUX OOBEKTOB C
pacmpeieieHHbIMHA MapameTpaMu : yde0. mocobue st By3oB / T. b UwucrskoBa, A. H.
[Tonocun, JI. B. T'onbresa. — CII6. : LIOIT «IIpodeccusy», 2010. — 240 c.

Yucrsakosa T. b. [IpuMeHeHne yHUBEpCaIbHBIX MOAECIUPYIOUIUMX MPOrpaMM Uil CHUHTE3A U
aHaJM3a TeXHOJOTHYECKHX MporieccoB : yued. mocodue / T. b. Uuctsakona, JI. B. ['onbuesa, A.
B. Koznos ; CITOGI' TU(TY). Kad. cucrem aBromatusup. npoekrupoBanus u ymp. — CII6. : [6.
u.],2011. - 65 c.

0) 3JIEKTPOHHBIE YUYeOHbIe H3JaAHUS
I'ymepoB A. M. Maremarndeckoe MOJEIMPOBAHUE XUMHUKO-TEXHOJIOTMYECKUX IPOLIECCOB :
yue6. mocobue g By3oB / A. M. I'ymepoB. — 2-e uzn., nepepad. — CII6. ; M. ; Kpachonap :
Jlans, 2014. — 176 c. (OBC «Jlanb»)

. MOI[@J'II/IpOBaHI/Ie n OIITUMM3alIud  XHMHKO-TCXHOJOI'MYCCKUX CUCTEM C IIOMOIIIBIO

MHTEPaKTHBHOW WH(POPMAIIMOHHO-MOIenupyomei nporpammsl Aspen PLUS : y4e6. mocobue /
[B. A. Xomoauos u ap.] — CII6. : CIIGI' TU(TY), 2013. — 214 ¢. (OB)

Kpacno6oponpko JI. A. [IeKOMMO3MIIMOHHBIA pPacYeT XUMHKO-TEXHOJIOTUYECKHUX CHUCTEM C
MOMOIIIBI0 HH(POPMALIMOHHO-MOIenupyoieil mporpammbl Aspen Hysys : yue6. mocodue / 1. A.
Kpacnobopoapko, P. YO. Kynumenko, B. A. Xonoauos. — CII6. : CIIGI' TU(TY), 2017. — 33 c.
(Ob)

Kpacuobopogpko JI. A. CucremHblii aHaiu3 OOBEKTOB XWMHUYECKOW TEXHOJIIOTHH C
ucnonb3oBanueM ASPEN PLUS u ASPEN HYSYS. (Ha npumepe XUMHKO-TEXHOIOTHUECKON
CUCTEMBI TToJTyueHus TepedraneBoit KUCaoThl) : yue0. mocodue / JI. A. KpacHobopossko, P. 1O.
Kynumenko, B. A. Xonoanos. — CII6. : CIIOBI' TU(TY), 2017. — 123 c. (Ob)

KpacnobOopoapko JI. A. MogaenupoBaHue SKCTPAaKTUBHOM pPEKTU(UKAMK C TOMOIIBIO
uH(popManmoHHO-Moienupytomieit  nporpammbl Aspen Hysys : yue6. mocobue / 1. A.
Kpacnobopoapko, P. YO. Kynumenko, B. A. Xonoaunos. — CII6. : CIIGI' TU(TY), 2018. — 62 c.
(3b)
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8. IlepedeHb 3JICKTPOHHBIX O00pPa30BaTEJbHBIX PECYpCcOB, HeOOXOAMMBIX sl
OCBOCHHS IHCHHUIIIMHBI.

VYuebnsiil mnan, PIT/{ u yae6HO-MeTOAMYECKIE MaTepHAIIBI:
http://media.technolog.edu.ru.

DNEeKTPOHHO-OMOINOTEYHBIC CUCTEMBI:

«DNEKTPOHHBIN YnTaIBHBIHN 3a1 — bubmuoTex»: https://technolog.bibliotech.ru/;
«Jlanby: https://e.lanbook.com/books/.

Jlns pacmmpeHuss 3HaHUM IO JUCLMIUIMHE PEKOMEHJIYETCsl MCIONb30BaTh MHTEpHET-
pecypchl: HpPOBOIUTH IOUCK B CHCTEMax, TakuX Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru ¥ HCHOJb30BaTh MaTepUallbl CalTOB, PEKOMEHIOBAHHBIX
IIpernojaBaresieM Ha JEKIUOHHBIX 3aHATHIX.

9. Meroauyeckue YKa3aHus JJs 00y4alOUIUXCHA M0 OCBOEHHIO TUCHMILUIAHBI.

Bce Bumpl 3aHATHIA MO JUCHUIUIMHE «MaTreMaTHdecKue METOAbl W IPOrpaMMHBIC
Cpe/ICTBa MOJICTUPOBAHUS XHUMHKO-TEXHOJIOTHUYECKHX IPOIIECCOB M CHCTEM» IPOBOASATCS B
cooTBeTcTBUU ¢ TpeboBanusmMu cienywomux CTII (CTO):

CTII CIIGI'TU 040-02 KC VYKIB. Buabl yueOubix 3anatuil. Jlexkumsa. OOuue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014 KC VYKIB. Bunsl y4eOnbix 3anstuii. CeMuHapbl u
npakTuueckue 3auaTus. O0mue TpedoBaHus K OPraHU3alliy U MIPOBEACHUIO;

CTIT CIIOI'TH 048-2009 KC VYK/IB. Bunel yueOHbix 3anstuil. CamocTosiTenbHas
uIaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMeHU, HEOOXOJUMOrO0 Ha W3Y4YEHHE NaHHOW IUCIHILIMHBI, JydIle
BCET0 OCYIIECTBIISATh HA BECh CEMECTp, MpeIycMaTpHuBas MPHU ATOM PETYJSIPHOE MOBTOPEHUE
MIPOMICHHOT'O0 MaTepuaJa.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3aluMd Y4eOHOTro mpoliecca sl CTYJICHTOB
SIBIIIETCS:

IJIAHOBOCTH B OpPraHU3aluy yueOHON paboThI;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansATuUS CTYIEHT MOMKEH MPUXOIUTh, UMEsl 3HAHUS T0 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyenr HMHPOPMANMOHHBIX TEXHOJIOTHH, HCIIOJb3yEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO MpoLecca Mo JHCIHUILIMHE.

10.1. MudopManmoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JIEKIIUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAlUM;

B3aUMOJICHCTBHE C OOYYarOIIMMUCS TOCPEIACTBOM BIIEKTPOHHONH HH(POPMALMOHHO-
00pa3oBaTeNbHOM cpebl.

10.2. ITlporpammHoe obecnieueHue.

Oducuerit maker Microsoft Office;

YHUBepcalbHbIi MaTeMaTHyeckuii maker MathCAD;

MOJISJIMPYIOIIHI TporpaMMHBbIin komiuieke AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).
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10.3. ba3bl JaHHBIX 1 HH(OPMALNIMOHHBbIE CIPABOYHbIE CHCTEMBI.
CnpaBouno-niorckoBas cucrema «Koncynbrant-ILtrocy.

11. MarepuajbHO-TEXHHUYECKOEe oO0ecredyeHHe OCBOEHHMs JUCHUIVIMHBI B XO0Je
peaau3anuu 00pa3oBaTeJIbHONH MPOrPaAMMBI.

JUis  BeneHMsl JIEKLIMOHHBIX 3aHATUH HCHOJb3YETCS ayIuTOpHs, OO0OpyAOBaHHAs
IIPOEKTOPOM, 3KpaHOM, HOYTOYKOM, Ha 100 ocagouHbIX MECT.

JUis  BeAeHUs  NPAKTUYECKMX  3aHATHM  HCHOJB3YeTCs  KOMIIBIOTEPHBIM  Kilacc,
000py/I0BaHHBIN MTEPCOHATHHBIMU KOMIIBIOTEPAMHU, OOBETMHEHHBIMH B CETh.

12. Oco0eHHOCTH OCBOCHHS [JUCHUIUVIMHBI HHBAJIMAAMH W JHLHAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [losioskeHneM 00 opraHM3anuu y4eOHOro Iporecca ajs
0o0y4eHHsT MHBAJIWJOB W JMI[ C OrPAaHUYEHHBIMM BO3MOXXHOCTAMHU 310poBbs CIIGI'TU(TY),
YTBEpKJI€HHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCHHUIIJINHE

«MarteMaTHUYecKHe METO/JAbI H NIPOrpaMMHBbI€ CPEACTBA MOJAC/IUPOBAHUA XUMHKO-

TEXHOJOTHIECCKUX ITPOLHECCOB U CUCTEM»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Hupnexc
8 ConeprxaHue Oran GpopMupoOBaHUS
KOMIICTCHIINH
I1K-6 CriocobeH  OCYIIECTBIIATH YIpaBICHHUE pPadOTaMH TIO | IPOMEXKYTOUHBIH

KOMIIBIOTCPHOMY MMPOCKTUPOBAHUTIO TEXHOJIOI'MYCCKUX
MIPOLECCOB U3rOTOBJIEHUS U3ETUN
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2. Iloka3aTesin M KPpUTEPUH OLIEHMBAHMA KOMIETEHIMII HA Pa3JIMYHBIX 3Tanax uX (JOPpMHUPOBAHNS, IIKAJIA OLLEHUBAHUA

KOI[ 1 HAUMCHOBAHUEC

YpoBHH cHOPMHPOBAHHOCTU

WHIUKATOpa ITokazaTenu chopMUpPOBaHHOCTH Kpurepnit (omMcaHue BBIPAXXECHHOCTH JICCKPHUIITOPORB)

AOCTHIKCHHU (IeCKpUNITOPBI) OIICHUBAHU «YAOBJICTBOPHUTEIILHO» «XOpOoLIOo» «OTIIMYHO»
KOMIICTCHIINU (TI0poTOBEIii) (cpemumit) (BBICOKHIA)
I1K-6.2. Ilepeuyncisier OCHOBHBIE ATaIlbI [IpaBuibHBIE Ilepeuuncrnser ocCHOBHbIE ITepeuuncinsger OCHOBHbIE ITepeuuncinsger OCHOBHbIE
[Tpumenenue MOJCIUPOBAHUS XUMHKO- OTBETHI Ha | ATambl MOACIUPOBAHUS 3Tamnbl MOJCIUPOBAHUS 3TaIbl MOJCIUPOBAHUS

MaTeMaTHUYECKUX TEXHOJIOTMYECKUX IIPOLIECCOB U BOIIPOCHL Ne 1 - | xumuko- XUMHKO-TCXHOJIOTHUYCCKUX XHUMHKO-
METOJIOB I cucrem (3H-1). 5 K 3aueTy TEXHOJIOTHIECKUX MPOIIECCOB U CHCTEM 6e3 TEXHOJOTHIECKAX
MPOrPAMMIBIX CPEICTB MIPOIIECCOB U CHCTEM C OINOOK, HO MTyTaeTCs B MIPOIIECCOB U CHCTEM.
OIIUOKaMH. MOCJIEI0BATEILHOCTH, MoskeT IpUMEHUTH ITH
MOJICIIUPOBAHUS TIPU
KJIACCU(PUKAIUH. 3HAHUS IJIS1 PEIICHUS
ABTOMATU3UPOBAHHOM
WHXCHEPHBIX 3a/1a4.
MIPOEKTUPOBAHUHT
XUMHKO- IHepeuncasier npuemsl, MeToasl, | [IpaBunbHbIE Hwmeet npeacrasienue o PacckaspiBaet npuemsl, CriocobGeH
OTBETHI Ha
S —— CrocoObI opManu3auu pUeMax, MeTojax, METO/IbI, CLIOCOOBI CaMOCTOSITEIILHO
[POTIECCOB H CHCTEM XUMHKO-TEXHOJIOTHIECKIX Bopockl Ne 6 - | criocobax dopmanmzanmn | GopManTM3aU XUMHKO- (hopManm30BHIBATH
00BEKTOB, MPOIIECCOB, SBICHAN 1 12 x 3auery XUMHKO- TEXHOJIOTHIECKUAX 00BEKTHI U TIPOIIECCHI
peanu3auy uX B MPOTrpaMMHBIX TEXHOJIOTHUECKHIX 00BEKTOB, MPOLIECCOB MPU | XMMUYECKOM TEXHOJIOTUU
cpenctBax moaenuposanus (3H- 00BEKTOB, MPOIIECCOB B MMUTAIMOHHOM Y peaIn30BBIBATH UX B
2). MIPOTPaMMHBIX CPE/ICTBAX. | MOJEIUPOBAHUH C MPOTPaMMHBIX CPEICTBAX
[lepeuncnser MTOMOIIIBIO HABOSIIINX MonenrpoBanwus. Jlerko
MIPOLIEAYPHI, ATOPUTMBI | BOTIPOCOB. OpUEHTHPYETCS B
WMUTAIUOHHOTO TepMHUHAX.
MOJICTUPOBAHUS C
OIMHOKAMH.
O0bsiCHACT UCTIONB30BAHNE IIpaBunbHEIE C ommbkamu DopmynHupyeT CrnocobOen
COBPEMEHHBIX TIPOTPAMMHEIE OTBETBI Ha | popMyIHpyeT MaTeMaTUYECKOE OMMMCAHUE | CAaMOCTOSTEIHHO
KOMILIEKCHI JIJIs1 Borpockl Ne 13 - | parematmueckoe XHUMHUKO-TEXHOJIOTHYECKUX | COCTaBISTh
MaTeMaTHYECKOTO 27 x 3agery OTIMCAaHNEe XUMHUKO- 00BEKTOB, OCHOBHBIC MaTeMaTHIECKOE
MOJCIUPOBAHUS U ONITUMU3AIIHI TEXHOJIOTHYECKHUX TIOHSITUS SI3BIKOB, CUCTEM OMUCAaHUE XUMUKO-
XUMHUKO- TEXHOJIOTHIECKUX 00BEKTOB, OCHOBHBIC MOJCITHPOBAHUS C TEXHOJIOTHIECKUX

00bekToB 1 cucteM (V-1).

TIOHATHUS SI3BIKOB, CUCTEM
MOJIETTUPOBAHWSL.

HEOOJIBIIUMHU TOACKA3KaMH

MIpEmno1aBaTers.

00BEKTOB U CUCTEM.
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Kon u naumenoBanue
HWHIUKATOpa
JOCTHKCHUS

KOMIIETCHIIUU

[NokazaTenu chopMUPOBAHHOCTH
(meckpumITOpHI)

IToka3bIBaeT HaBBIKH PAOOTHI C
COBPEMCHHBIMH
UH()OPMALIMOHHBIMU
TEXHOJIOTHSIMU U TIPOTPAMMHBIMHU
HPOIYKTaMH JUIst
MaTeMaTHYeCKOTo,
KOMITBIOTEPHOTO,
WHPOPMAITUOHHOTO
MOEIMPOBAHUS XHMHUKO-
TEXHOJIOTHYECKHX TPOIECCOB
cucrem (H-1).

Kpurepnit
OLICHUBAHUS

YpoBHHU CHOPMUPOBAHHOCTH

(omMcaHue BEIPAXXECHHOCTH JICCKPHUIITOPORB)

«yIOBIICTBOPUTEIILHOY»
(TIOpOTroBBIii)

«XOpOIIO»
(cpennmii)

«OTIIHYHO»
(BBICOKHIA)

Cnabo opueHTHpYyeTCS B
IrOpUTMeE PadOTHI
nHPOPMALUOHHO-
MOJICJIUPYIOIINX
IPOTpaMM JUIS XUMHKO-
TEXHOJIOTHYECKUX
MPOLIECCOB U CHCTEM.

BrinonHsieT anroputm
paboThl HHPOPMATHOHHO-
MOJICTTUPYIOIIUX MPOrpaMM
JUTSE XUMHKO-
TEXHOJIOTHYECKUX
MPOIIECCOB U CUCTEM C
HEOOJIBIIUMU ONIHOKAMU

BrinonHsieT aroputm
paboThI HHPOPMAIIMIOHHO-
MOJICTTUPYOIINX
nporpaMm 6e3 ommooK,
crocobeH
CaMOCTOSITETLHO
MOJICTUPOBATh XUMHUKO-
TEXHOJIOTHYECKHUE
MPOIIECCHI U CUCTEMBI.
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3. TunoBbIie KOHTPOJIBHbBIC 3aJaHUA IJIHA MPOBECIACHUA l'lpOMC)KyTO‘[HOfI aTTeCTAalluu

a) Bonpochl 11 OLeHKM 3HAHMii, YMEHHH M HABBIKOB, C()OPMHPOBAHHBIX Y
cryaenta no komnerenunu IK-6:

. Ob11re BOmpoChl MOICTHMPOBAHUSI.
. Ilpeamer Teopun MOJEIUPOBAHMSL.
. Posib 1 MecTO MozienrpoBaHus B MCCIEA0BAaHUN XMMHUKO-TEXHOIOTMUECKUX CUCTEM.
. Kitaccudukanus moneneit.
. MaremaTtnueckue cxeMmbl MOJIEIMPOBAHUS XUMUKO-TEXHOJIOTHYECKUX CUCTEM.
. OcHOBHBIE IOJXO/IbI K IPOEKTUPOBAHUIO XUMUKO-TEXHOJIIOTUUECKUX CUCTEM.
. HenpepbIBHO 1eTepMUHUPOBAHHbBIE XUMUKO-TEXHOJIOTMYECKHX CHUCTEM.
. UMUTaliMOHHOE MOJEINPOBAHNE XUMHUKO-TEXHOIOTMUECKUX CUCTEM.
. IIpoueaypa UMHUTAalIMOHHOTI'O MOJIEIMPOBAHUSI.

10. ®opmanu3zanus npoueccoB GyHKIMOHUPOBAHUSA HH(POPMALTMOHHBIX CUCTEM.

11. UmuTanms GyHKIMOHHUPOBAHUS CHCTEMBI.

12. O60011eHHbIE ATOPUTMBI MMUTAIIMOHHOI'O MOAEIUPOBAHHUS.

13. ANropuT™ MOJIIMPOBAHUS 110 MPUHLIUITY OCOOBIX COCTOSIHUH.

14. MopaenvupoBaHue Ciy4aiiHbIX BO3JIEHCTBUM.

15. Oco6eHHOCTH MOJIEIUPOBAHUSI CITyYaHBIX COOBITHH.

16. Beluucienre HenpepbIBHbIX CIyYailHbIX BEJIMYHH.

17. MopenupoBaHue HOPMaJIbHO PAaCIPEIEICHHON Clly4yaiiHOM BETMYHUHBI.

18. MoaenupoBaHie CUCTEM C UCIOJIb30BaHUEM TUIIOBBIX MaTEMATUYECKUX

CXEM.

19. brouynsle nepapxuyeckre MoJIeNIu NPoLeccoB (PYHKIIMOHUPOBAHUS CUCTEM.

20. IIporpamMMHbIe U TEXHUYECKUE CPEICTBA MOAEIUpOBaHUs cucteM. OCHOBHbIE
MOHSITUS A3BIKOB U CUCTEM MOJIEITUPOBAHUSI.

21. Cratuctuueckass 00paboTKa pe3ysbTaTOB B INPOLIECCE MOJCIUPOBAHUS
MH(pOpPMaLMOHHBIX cucTeM Ha DBM.

22. Ilpumenenue qudepeHaIbHbIX YpaBHEHUN JJI OUCAHUS IPOLIECCOB:
AHAJIUTUYECKOE U YUCICHHOE peIlIeHHeE.

23. Onucanne OCHOBHBIX OJIOKOB M CO3/IaHUE ITOJICHCTEM.

24. MareMaTn4ecKoe ONMCAaHUE PEAKIIUHU B PEAKTOpe CMEIIeHUs. Penenne
mubdepeHIMaTbHBIX ypaBHEHUH.

25. MoaenupoBaHie TEXHUUECKUX CUCTEM, XUMUYECKUX PEaKTOPOB.

26. MoaenupoBaHue peakTopa ¢ HEMOABMKHBIM CIIOEM KaTajanu3aTopa C UCIIOJIb30BaHUEM
OJHOTIAPaMETPUUYECKON MOJIEIIH.

27. Oco0eHHOCTH IByXIIapaMeTPHUECKON MOJIEINH.

O 001NN~ WK —

HpI/I caa4de 3a4e€Ta CTYACHT IIOJYYacT ABA BOIIPOCA U3 MEPCUHA, IPUBCACHHOT'O BBIIIC.
BpeM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY HAa BOIIPOCHI — 10 30 muH.

4. MeToanyeckne MaTepuajibl JJIsl ONpeJesieHUs] MPolUeIypP OLEHHBAHUS 3HAHMIM,
YMEHH M HABBIKOB, XaPaKTEePHU3YWIIMX ITanbl GOPMUPOBAHUSA KOMIIETEH .

[IpomexyTouHass arTecTalus MO TUCIUIUIMHE TIPOBOAUTCS B COOTBETCTBHH C
tpedoBanussmu CTO CITIOI' TU(TY) 016-2015 KC YKJ/IB. Ilopsgok opraHu3anuy U MPOBEICHUS
3a4€TOB M SK3aMEHOB.

[To mucrUIUIMHE TPOMEXKYTOUHAS aTTECTAIlNs TPOBOAUTCS B (hopMe 3aderTa.

[IIxana oleHUBaHUS HA 3a4eTe — «3a4eTy», «He3aueT». [Ipu 3TOM «3a4eT» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(HOPMHUPOBAHHOCTH KOMITCTECHITUH.
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