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1. IlepeyeHb MJIaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHS] MO JAMCUMILJIMHE, COOTHECEHHBIX € IUIAHUPYeMbIMH pe3yJbTATaAMU OCBOEHHS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhI 00YUarOIIMICS JOJKEH OBIAJETh CIECAYIOIIUMHU pe3yabTaTaMu 00ydeHUSs

10 JUCHUILINHE:.

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAMMCHOBAHUC MHAUKATOpa

[Tnanupyemsble pe3ynbTaTbl O0yUeHHs

KOMIICTCHIIMH JOCTHIKCHMST KOMIICTCHIIMHI (meckpunTOpbI)
IK-3 IIK-3.5 3HaTh!
CrnocoGeH oCcyIecTBIIATD CucteMHBI aHanM3 IPOLUECCOB M CHUCTEM | - OCHOBHBIC STallbl MOZEIMPOBaHNA XUMUKO-
KOHLENTYalbHOE, (YHKIIMOHAIBHOE U | XUMHYECKOH TEXHOIOTUH TEXHOJIOTHYECKUX TIPOLEeccoB U cuctem (3H-1).
YMmern:

JIOTUYECKOE MTPOCKTUPOBAHUE CUCTEM
CpPEIHEro M KpynHoro Macurada u
CJI0)HOCTH

- COCTaBUTh MOJICNIb 1O CJIOBECHOMY OIHMCAHHI0, HACTPOUTH
MO/JIE]Tb, IPEJICTABUTh MOJICIH B AITOPUTMHUYECKOM H
MaTreMaTH4eCKOM Buje (00beKThI 1 mmporecchl) (V-1).
Baaners:

- 0a30BBIMU MPUHIIUIIAMU U METOJAMH CHUCTEMHOTO aHaIn3a

(H-1).

MK-5

CnocoOeH OCyIIECTBIISITh
KOMIBIOTEPHOE POEKTUPOBAHUE
TPYIIOBBIX U €MHHUYHBIX
TEXHOJIOTUYECKUX MPOIECCOB

IIK-5.3
KOMHLIOTCpHOC MMPOCKTUPOBAHUEC, aHAJIU3 U
CHHTC3 XUMHUKO-TCXHOJIOTHYCCKHUX CUCTCEM

3HaTh:

- TpPHUEMBl, METOMAbI, CMOCOOB (opMamTU3alUd XHUMHUKO-
TEXHOJOTHYECKUX OOBEKTOB, TMPOIIECCOB, SIBICHUNH U
peanmaunn HUX B HpOFpaMMHI)IX CpeI[CTBaX MOI[CJIHpOBaHI/ISI
(3H-2).

YMmerThb:

- UCITOJIB30BAaTh COBpGMGHHBI@ HpOl’”paMMHlﬂe KOMIIJICKCHI IJId
MaTeMaTUYECKOTO MOJIEIHUPOBAHUS U ONTHUMH3AIMH XHUMHKO-
TEXHOJIOTHYECKHUX MPOoIeccoB U cucteM (Y-2).

Baagers:

- HaBbIKaMH PAa0OOTHI C COBPEMEHHBIMH HH(POPMAIMOHHBIMU
TEXHOJOTHSIMU ¥ TPOTPAMMHBIMH  TMPOAYKTaMHU IS
MaTeMaTHYeCKOro, KOMIBIOTEPHOro, HH(GOPMAIMOHHOTO
MO}IGHHpOBaHI/IH XUMHUKO-TCXHOJIOTHYCCKUX HpOHeCCOB 158
cucrem (H-2).




2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl.

JlucuuiuiiHa OTHOCUTCS K 4acTH  (OpMHpPYEeMOW ydaCTHMKaMH 0Opa30BaTEeNIbHBIX
otrnomenuii (b1.B.18) u uzyuaercs Ha 3 Kypce B 6 cemectpe.

B MeroauueckoM IUIaHE UCLUUIUIMHA ONUPAETCd HAa  DJIEMEHTBl  KOMIIETCHIIWM,
copmupoBaHHble TIpu H3ydeHnu aucuuiuimH «Mupopmatuka», «Marematukay, «lIpomecce u
anmaparel XMMHYECKOM TexHosorum». llomydeHHple B mpouecce HW3y4eHHs IHUCLUIUIMHBI
«CHCTEeMHBIN aHAIM3 XWMHYECKOW TEXHOJOTMHU» 3HAaHUS, yYMEHUS W HAaBBIKH MOTYT OBITh
UCIOJb30BaHbl  IIPU  BBHINOJIHEHUM  HAyYHO-UCCIIEAOBATEIbCKOW  pabOThl,  MPOXOXKIECHUU
NPEIUIUIIOMHON PAKTUKH, a TAK)KE IPU BBIITOJHEHUN BBIITYCKHON KBAMU()UKALIMOHHOM PabOTHI.

3. O0beM JUCHUIIINHBI.

Bup yueOHO# pabOThI Beero,

ya p 3E/akazn. gacoB

OO01mas TPy10eMKOCTb THCIIHILTHHBI 3/108

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenoaaBartejem: 62
3aHSTHSI JISKIIMOHHOTO THIIA 18
3aHSATUS CEMUHAPCKOTO THUIIA, B T.. 36

CEMUHAPBI, TPAKTUYECKUE 3aHATHUS (B TOM YHUCIE MPAKTUYECKas 36 (4)

MOJATOTOBKA)
nabopaTopHbie paboThI

KkypcoBoe npoektupoBanue (KP wmu KII)
KCP 8

Jpyrue BUJIbl KOHTAKTHOH paboThI —

CamocrosiTesibHas padoTa 46
®opma tekymero koutpoJs (Kp, pedepar, PI'P, acce) Y cTHBIE ONIPOCHI
®opma npomexytounoii arrecraumnu (KP, KII, 3ager, sx3amen) 3aver




4. Coepsxkanue QM CHUILTHHBI.
4.1. Pa3nenbl TUCHUIITAHBI M BU/IbI 3aHATHI.

3angarus
CEMHUHApPCKOT0
THIIA,
aKazl. 4achl

Ne HanmenoBanne
/i paszena qUCIUILIAHBI

aKa/J. yachbl

paboThI
CamocTosiTenpHas padbora,

JlaboparopHble
dopmMupyemMble KOMITETCHIINN
dopmMupyembie HHIAKATOPHI

SaHgaTus JICKIHUMOHHOI'O THIIA,
aKaza. Jyachbl

CeMuHApBI W/WIH
MPAKTUYCCKUE 3aHATHS

N
SN

1. | OcHOBHBIE IOHATHSI 2 TIK-3 [1IK-3.5
MOJICTTUPOBAHUS XUMHKO-

texHonoruueckux cucrem (XTC)

2. | OcHOBBI pabOTHI C TPOrPAMMHBIMH 2 2 4 | IIK-3 [1K-3.5
CpeICTBaMU KOMIIBIOTEPHOTO
MOJIETTHPOBAHMSL.

3. | ®opmanuzanys 1 aNroOpUTMHU3ALUSL 2 6 |IIK-3 [1K-3.5
MPOLIECCOB (PYHKIIMOHUPOBAHUS
XTC.

4. | MaremaTtuuyeckoe MOJECIUPOBAHNE 4 4 6 |IIK-5 ITK-5.3
CTaTUYECKUX PEKUMOB OOBEKTOB
XUMHUYECKON TEXHOJIOTUU.

5. | Cunre3 XTC ¢ ucnoiap30BaHUEM 4 6 T1K-5 I1K-5.3
MPOrPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.

6. | MaTtemaTnueckoe MOJIEIMPOBAHUE 4 6 6 |IIK-5 I1K-5.3
TMHAMUYECKAX PEXKUMOB OOBEKTOB
XUMUYECKON TEXHOJIOTHH.

7. | MonemupoBanmne XTC kak 2 8 6 | IIK-5 I1K-5.3
00BEKTOB YIPABJICHUS C TIOMOIIBIO
MPOTrPaMMHBIX CPEIICTB
KOMITBIOTEPHOTO MOJICTUPOBAHMUSL.

8. | Ontumuzanus XTC ¢ moOMOIIbIO 4 8 8 TIK-5 [1K-5.3
MPOrPaMMHBIX CPEICTB
KOMITBIOTEPHOTO MOICTUPOBAHHS.




4.2. 3aHATHA JEeKIUOHHOI0 THIIA.

Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHSATUS

O0nemM,
aKaj. 4achl

NunoBanuonHas
dbopma

1.

OCHOBHBIE TIOHATHS CUCTEMHOT'O aHAIU3a U
MOJIETTUPOBAHUS XUMUKO-TEXHOJIOTHUECKUX CHCTEM
(XTC). Onementsl XTC. Ctpoenue u
dbyakuuonupoBanue XTC. Knaccudukanus XTC.
3akoHomepHoctu ¢pynkunonuposanus XTC.
MeTob1 1 MOJIeH TeOpUr CUCTEM. MeTo bl
dbopmanmzoBanHoro npeacraBieHus X TC.
HNudopmannonnsiit nogxox k ananuzy XTC.

2

Craiin-
[pe3eHTaLHs

OCHOBBI paOOTHI ¢ TPOTPAMMHBIMHU CPEACTBAMHU
KOMITBIOTEPHOTO MoJienupoBanus. Vcrons3oBanue
MOJIETMPYIOIIEro MPOrpaMMHOro KoMIuiekca Aspen
Tech ms komnproTeproro moaenupoBanus XTC.

Craiin-
[IpEe3eHTaLHS

MatemaTnueckoe MOAECINPOBAHUE CTATHYECKUX
PEXUMOB 00BEKTOB XUMUYECKOM TEXHOJIOTUH.
OcHOBHbIE OHATHS U orpenesieHus. TpeOoBaHus K
MareMaTHueckoi Mmonenu. Kimaccudukarmst
MaTeMaTHUYECKUX MoJeneld. Maremarnueckas MOJeNb
armapara UIeajlbHOro cMeleHns. MareMarnueckas
MOJIEJIb alnapara UAcaJlbHOr0 BBITECHEHHUS.
MaremaTrueckas MOZEIb anmapara HEIOIHOIO
IIPOJIOJIBHOTO MepeMelnBanus. Moaenu
MIEPUOIUYECKUX PEAKTOPOB. MozennpoBaHue
TEIJIOBBIX IIPOLIECCOB.

Craiin-
MIpe3CHTAIHS

MaremaTrueckoe MOJISITHPOBAHUE THHAMUYIECCKIX
PEKUMOB O0BEKTOB XUMUYECKON TEXHOJIOTHH.
OcHoBHbIE TOHATHS U onipeenenus. O0rmas
XapaKTePUCTUKA TUHAMUYECKUX PEKUMOB.
YrpomieHrne MareMaTHIeCKIX MOJICIICH Ipu
WCCIICTIOBAaHUH TUHAMUKHU cucTeM. OcoOeHHOCTH
UCIIOJTb30BaHUS HH(POPMAITMOHHO-MOICITHPYIOIIUX
MporpaMM JJIs pacueTa TMHAMUYECKUX PEKUMOB
XTC.

Craiin-
Mpe3CHTAIHS

MonenupoBanue XTC kak 00BbEKTOB yIIpaBJIeHUS C
MIOMOUIbIO IPOIPAMMHBIX CPEACTB KOMIIBIOTEPHOTO
MOJeIMpoBaHusa. MoaenmpoBaHue npouecca
pEryJINPOBAaHUSI TEMIIEPATYPHI B XUMUUYECKOM
peakTope. MoaenupoBaHue IpoLecca yIpaBiIeHUs
KaCKaJIOM peaKTOPOB C IPOTUBOTOYHBIM
oxJnaxaeHueM. MonenupoBaHue nporecca
yIpaBiIeHUs! peKTU(PUKAITMIOHHON KOJTOHHOM.
PerynupoBanue ypoBHs )KUIKOCTH B EMKOCTH.

Cnann-
npe3eHTaIUs




Ne
pasznena
IUCLUTUINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0OneM,
aKaJl. 4achl

151

HHOBAIIMOHHASI
dbopma

8.

Ontumuzanust XTC ¢ NOMOIIBIO MPOrPAMMHBIX
CPE/ICTB KOMIIBIOTEPHOI'O MOJCIIUPOBAHUS.
OcHoBHbIE 3a71a4n onTuMu3aiui. Knaccudukanuys
METOJIOB ONTUMHU3ALNHU. BBIOOp TOMCKOBBIX
nepeMeHHbIX. CUMIUIEKCHBIE METO/IbI ONITUMH3AIIUH.
Anroput™m Merona. [lonsTre 0 rpagueHTHBIX
METO/aX ONTUMHU3ANNK. MHOTOKpUTEpHUATIbHAS
OINTHUMU3ALIHS.

4

Cnain-
MPE3CHTALHS

4.3. 3aHAATUSA CEMUHAPCKOI0 THIIA.
4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHS.

No
pasnena
IUCLUTUINHBI

HaumeHnoBaHue TeMbl
U KpaTKO€ COJIep KaHUe 3aHATUS

O0beM,
aKaJl. Jyachl

B TOM
4quUCIIe
Ha
IPAKTH
YECKYIO
HOJAroT
OBKY

BCETO

HNunosanuon
Has popma

CrpyktypHblil aHanu3 cucteM. OnpeneneHue
BBIYMCIIATEIILHOH NIOCIEN0BATEIIbHOCTH
«pa3oMKHYTbIX» cucteM (BIIPC) — HeoOxo1uMbIit
aTamn ee pacuera. Anroput™msl onpenenenus BIIPC.

rpyIIoBas
JUCKYCCUs

OcHOBBI paboThI B HH(POPMAIIMOHHO-
MoOJeNUpYyrOIIMX nmporpammax Aspen Plus, Aspen
Dynamics u Aspen Hysys. 3anonHenue
HEOOXOIUMBIX (OPM JIJIsl MOJIETUPOBAHMS, 3a/1aHNE
cnenr(UKaluy MOTOKOB, 3aJJaHie crenndruKkanuu
0JIOKOB, pacyeT U MOJyYeHUE Pe3yIbTaToB
MozenupoBanus. [loctpoenne u aHanus
CTAaTUCTHYESCKUX MOJIEIEH ¢ TOMOIIBIO
KOMIIBIOTEPHBIX TEXHOJIOrUI. PacueT cioxHbIX
CUCTEM C MaTepUaIbHBIMU U TEIIOBBIMU PELIUKIIAMHU.

rpymmnoBas
JUCKYCCHUS

Oco0eHHOCTH METO10JIOTUHN (OpMATTU3ALNU U
nepepaboTKy KaueCTBEHHOW MH(pOpMaluu B
npuMmeHeHnu K cnoxHbeIM X TC. IToctpoenune
(hopMaITbHBIX MOJIETIEH.

rpynmnoBas
JUCKYCCHUS




Ne
paszerna
JUCLIUIUINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0OneM,
aKajl. 4achl

BCCTO

B TOM
quclie
Ha
IPaKTH
YECKYIO
HOJrOT
OBKY

HNuHosanuon
Has Gopma

MaremaTrnueckoe MOAECIUPOBAHUE
CTEXHOMETpUYECKOro peakropa B Aspen Hysys.
MaremaTnueckoe MOJEINPOBAHUE PEAKTOpa
MOJIHOTO CMEIIEHUS, peaKTOpa UACaTbHOTO
BbITeCHEHUs U peakTopa ['m66ca B Aspen Hysys.
Pacuer TexHOIOTHMUECKON CXeMbI OKUCTICHHS
napakcuiiona B Aspen Hysys. Mcnions3oBanue
pPOrpaMM JJIsi UMUTAIIMOHHOTO MOJICIUPOBAHMUS,
ONTUMU3AWMU U PCHICHUA 3a1a4 pacucTa
HAJI)KHOCTH TEXHHUUECKUX CHCTEM.

1

rpyIIoBas
JUCKYCCUs

[TocTaHoBKa 3a/1a4¥ CUHTE3a KaK 3a7auu
ONTUMU3ALMHU 110 CTPYKTYPHBIM IapaMmerpaM. Pacuer
TEXHOJIOTHYECKON CXEMBI MpoIiecca MoMydeHus
tepedTaneBoit kKucnoTsl B Aspen Hysys.

rpynmnoBas
JTUCKYCCHS

Pacyer n aHayn3 4yBCTBUTEIBHOCTH
pexTuduKaioHHON KOJOHHBI B Aspen Plus u Aspen
Dynamics. Pacuer pekTuukaninoHHON KOJIOHHHI B
JTUHAMHUYECKOM pexxume B Aspen HYysYs.
MonenupoBaHue TMHAMUYECKUX U CTATUYECKUX
pexumoB aneMeHToB XTC Ha OCHOBE MPOrpaMMHBIX

npoaykroB FLEXPDE, SCILAB

rpymmnoBas
JUCKYCCHUS

MozenupoBaHue npoliecca peryaupoBaHus
TEMIIepaTypbl B XUMHYECKOM PEaKTOpE B MIpOrpamMmme
MathCAD. MonenupoBaHue mpoiecca yrpaBieHHs
pPeKTU(UKALIMOHHON KOJIOHHOM B ITpOrpaMMe
MathCAD. PerynupoBaHue ypoBHS KHIKOCTH B
emkoctu B porpamme MathCAD. OntumansHoe
yIIpaBJIEHUS MPOLIECCOM B peakTopax ¢ MEIIAJIKON B
CTaTUYEeCKOM pexuMe. ONTUMAITEHOE YITPABICHHS
IPOIIECCOM PEKTH(PUKAINN B TIEPEXOTHOM PEKUME

rpymmnoBas
JUCKYCCHUS

OnTumu3zanus CTeXHOMETPUIECKOTO PeaKTopa B
Aspen Plus u Aspen Hysys. Ontumuzanust peaktopa
MIOJTHOTO CMEUICHHUsI, peaKkTopa UeaabHOro
BBITECHEHUS U peakTopa ['m66ca B Aspen Plus u
Aspen Hysys. Ontumu3anus CJI0KHbBIX CUCTEM C
ucnonszoBanuem GAMS.

rpynmnoBas
JUCKYCCHUSI




4.4. CamocTosiTeIbHAsA padoTa 00y4aroIMXCsl.

paifena IlepeueHp BONpoCOB ISl Obnewm, ®opma
CaMOCTOSITEIILHOI'O U3yUYCHMUSI aKaJl. 4acsl KOHTPOJIS
JUCLUIIAHBI

1. Mopenu u ux posib B U3y4EHUH IPOLECCOB 4 YceTHBII onpoc
dbyakunonupoanus XTC. Metos No 1
MaTEMaTHYECKOI0 MOJIEIMPOBAHUS.

2. OCHOBBI PabOTHI ¢ MPOrPAMMHBIMU CPEICTBAMU 4 VCTHBIH onpoc
KOMIIBIOTEPHOT'O0 MOJIETTUPOBAHUS. 3HAKOMCTBO C Ne 2
CYIIECTBYIOIMMH NIPOrPaMMHBIMH CPEJICTBAMU
KoMIibroTepHOro MozenupoBanus XTC. Ornuuus
IIPOrPaMMHBIX CPEACTB KOMIIbIOTEPHOTO
MOJICIIMPOBAHUS IpyT OT Apyra. bassl ¢pusuko-

XMMHUYECKHX CBOMCTB BELIECTB HH(POPMALIMOHHO-
MoJienupyromux nporpamm Aspen Plus u Aspen
Hysys.

3. [TpuHIMIBI ATOPUTMHU3ALMH IPOLIECCOB 6 VCTHBIH ompoc
dynkironuposanust XTC. CymHocTh Ne 3
KOMIIBIOTEPHOI'O MOJIETUPOBAHUS CII0KHOM CUCTEMBI.
bnounas monens. OcobeHHOCTH — (PUKCAITIH
pe3yabTaTOB KOMIIBIOTEPHOI'O MOAEIHPOBAHUS
XTC.

4, N3ydenue nmponecca npsamMoil THApaTAUU STUIIEHA 6 YcTHBI orpoc
JUIS TTOJIy4€HUs ATHIIOBOTro criupTa. M3yduenne No 4
¢dparmenta XTC oxucnenus SO, B SOs.

S. CuHTE3 ONTUMAIbHBIX CUCTEM TEII0OOMEHa 6 VCTHBII ompoc
BapuaHTsl CHHTE3a TEMI00OMEHHOM TT0ICHCTEMBI. Ne 5
PaccmoTtpenue npouecca nosydeHus: XJI0pucToro
stiiia. CHHTE3 ONTUMAJIBHBIX CUCTEM PEKTU(DHUKALIUY.

6. OO6m1ast XxapakTepruCTUKA TUHAMHUYECKUX PEKUMOB. 6 VeTHBIHR ompoc
YnpouieHre MaTeMaTH4eCKUX MOJEIEH TpU Ne 6
HcclieIoBaHUU TuHaMuKkh cucteM. N3yuenue XTC
MOJTyYeHUs] BUHWIXJIOpU/IA

7. N3ydenue nmporecca peryaupoBaHusi TeMIepaTyphsl B 6 VCTHBIH onpoc
XUMHYECKOM peakTope. M3ydenus nporecca Ne'7
yIpaBieHUs KaCKaJoM PEaKTOPOB C MPOTUBOTOUYHBIM
oxjnaxaeHuem. Mzyduenue mpouecca ynpaBieHUs
peKTU(UKAIIMOHHON KOJIOHHOM.

8. Ontummzanus XTC ¢ moMoIpio NporpaMMHbIX 8 VYeTHBIH onpoc

CPENICTB KOMIIBIOTEPHOIO MOJICIUpOBaHus. Buabl
ornruMuzanui. ONITHMA3AINA TEILII000OMEHHOM
IIOACUCTEMBEI. OHTI/IMI/I3aI_[I/ISI HpOI_[CCC& B KaCKaae
pPEaKkTOpOB.

Ne 8
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5. Ilepeyenb y4eOHO-METOAMYECKOTO oOecmeyeHUs] JS1 CAMOCTOSTEIbHOH PadoThI
o0yuyaruuxcsi Mo JUCHUILINHE.

MeToandeckue yKa3anust Ijisi 00yJaroInuXcsl M0 OPraHru3alui CaMOCTOSTEILHON paboThI M0
JMCIUIUIMHE, BKIIIOYAs MEPEUCHb TEM CaMOCTOSTEIBHOM paboThl, (POPMBI TEKYIIErO KOHTPOJIS 10
JWCIUIUIMHE W TPpeOOBaHHMs K WX BBIMOJHEHHIO pa3MEIICHbl B JJIEKTPOHHON HH()OPMAIMOHHO-
obpasosatensHoi cpeae CIIGI TU(TY) na caiire: https://media.technolog.edu.ru.

6. @OH/I OLIEHOYHBIX CPEACTB /IJIsl IPOBEeHUS MPOMEKYTOUYHOM aTTeCTAIUN.

[TpoMexxyTodHast aTTeCTAlHsI 10 TUCIUTUTMHE TPOBOAUTCS B (hopme 3adera.

3aueT mperycMaTpuBaeT BHIOOPOYHYIO MPOBEPKY OCBOCHHS MPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMITETEHIIMU ¥ KOMIUIEKTYETCS] TEOPETUUECKUMH BOTIPOCAMHU.

[Ipu cpmaye 3ayeta CTYIAEHT IMOJy4YaeT JBa BONpOCa U3 MEpPEYHs BOMPOCOB, BpeMs
MOJITOTOBKH CTYJIEHTA K YCTHOMY OTBeTy — 70 30 MUH.

[Tpumep BapuaHTa BOMPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. OcHoOBHBIEC MOIXO/IBI K TPOSKTUPOBAHUIO XUMHUKO-TEXHOJOTUYECKUX CUCTEM.

2. IlporpamMHBIE W TEXHHYECKHE CPEICTBA MOJACIHpOBaHUs cuUcTeM. OCHOBHBIC
HOHATUS SI3BIKOB M CUCTEM MOJICIIMPOBAHUS.

PGSYJ'II)TaTI)I OCBOCHUA NUCHUIIJIMHBI CHUTAIOTCA JOCTUTHYTBIMHU, CCJIIU IJI BCEX 3JICMCHTOB
KOMIICTCHOWU JOCTUTHYT HOpOl"OBBIﬁ YPOBCHb OCBOCHHA KOMIICTCHIUHW Ha HOAHHOM OJTalle —
«3aguecT».

7. llepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX /IJIsl 0CBOEHUS THCUMIINHBI.

a) neyaTHbIe U3AHMS:
1. CucremHBIli aHaMM3 W MPHUHATHE perieHuil. KoMmboTepHOe MOAETUPOBAHWE U ONTHMH3AIUSI

00beKkTOB xummuyeckor TexHosnoruu B Mathcad u Excel : yue6. mocobue mis By3oB / [B. A.
XomoaHoB U Ap.] ; MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit deneparun, CaHKT-
[TerepOyprckuii TOCy/IapCTBEHHBI TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYECKUU YHUBEPCUTET),
Kadenpa wmaremarnyeckoro MoOJENIUPOBaHHUS M ONTUMHU3ALUUA XHUMHKO-TEXHOJOTHYECKHX
mporieccoB. - Cankt-IletepOypr. : [0. u.], 2007. — 433 c.

2. XVMHKO-TEXHOJIOIMYECKHE CUCTEMbI: ONITUMH3AIMS U pecypcocOepexenue : yued. mocodue ass
By30B / [H. B. Jlucuupin u np.] — Cankr-IlerepOypr. : Mennenees, 2013. — 392 c. — ISBN 978-5-
94922-034-4.

3. YuctsakoBa T. b. MaremaTnueckoe MOJETUPOBAHHE XUMHUKO-TEXHOJIOTHYECKUX OOBEKTOB C
pacrpeieieHHBIMU ITapaMeTpamu : yued. mocodue st By3oB / T. b Uuctsakora, A. H. ITonocun,
JI. B. TonerieBa. — Cankr-IlerepOypr. : LOIT «IIpodeccus», 2010. — 240 ¢. — ISBN 978-5-
91884-015-3.

4. YucrsaxkoBa T. Bb. IlpumeHnenne yHUBEpCaIbHBIX MOJCIUPYIOIMIMX MPOTpAMM [JIsi CUHTE3a W
aHaJM3a TEXHOJIOTUYECKHX mpolieccos : yuel. mocobue / T. b. Uucrtsakosa, JI. B. ['onbuesa, A. B.
Ko3noB; MunucrepctBo obpasoBanus U Hayku Poccuiickoit @enepanun, Cankr-IlerepOyprekuii
TOCYJapCTBEHHBIN TEXHOJIOTMYECKH MHCTUTYT (TeXHHYecKui yHuBepcureT), Kadenpa cuctem
aBTOMAaTH3MPOBAHHOTO MpoeKTHpoBaHus M ynpasneHus. — Cankr-IlerepOypr : CIIGI TU (TVY),
2011.-65c.
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0) 3J1eKTPOHHBIE yYeOHbIC U3IAHUA:
1. T'ymepoB A. M. Marematuyeckoe MOJEIMPOBAHUE XUMHUKO-TEXHOJOTUYECKUX IIPOLIECCOB !

yue0. mocobue mis By30oB / A. M. I'ymepoB. — 2-¢ u3zn., nepepad. — CII6. ; M. ; KpacHonap :
Jlans, 2021. — 176 <c¢. // Jlawp : osnekrpoHHO-OMOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168613 (mata o6pamienus: 30.04.2020). - Pexum gocryma: 1o
noxmucke. - ISBN 978-5-8114-1533-5.

2. MogaenupoBaHyie U ONTUMH3ALUS XUMUKO-TEXHOJOIMYECKUX CUCTEM C TMOMOIIBI0 HHTEPAKTUBHOM
uHpopmMaIoHHO-MoAeMpyrolei nporpamMmbel Aspen PLUS : yue6. nocodue / [B. A. XononHoB u
ap.]; MunucrepctBo obpasoBanus U Hayku Poccuiickoit denepanmu, Cankr-IleTrepOyprekuii
TOCY/IapCTBCHHBI TEXHOJOTUYECKUN HMHCTUTYT (TeXHWYeCKwii yHuBepcuter), Kadenpa
cuctemMHoro anamusa. - Cankr-Ilerepoypr: CIIOGITU(TY), 2013. — 214 c. // CIIGI'TH.
Onextponnas Oubimoreka. — URL: https://technolog.bibliotech/ru (mara o6pamienus
25.03.2021). Pexxum gocTyma: Juist 3aperucTpUPOBAHHBIX TOJIB30BATENCH.

3. Kpacnobopompko JI. A. JIeKOMIO3UIMOHHBIA pacyeT XHMHUKO-TEXHOJIOTHUYECKHX CHUCTEM C
MTOMOIIIBI0 MH(DOPMAITMOHHO-MOIeHUpYIomiel nmporpammbel Aspen Hysys : yue6. mocooue / /1. A.
Kpacno6oponpko, P. FO. Kynumenko, B. A. XonogHoB; MuHUCTEPCTBO 00pa3oBaHUs M HAYKU
Poccuiickoit  ®epepanun, Canxr-llerepOyprckuii  rocynapcTBEHHBIH — TEXHOJIOTMUYECKUN
MHCTHUTYT (TeXHWYeckuid yHuBepcuter), Kadenpa cucremHoro ananmmsa u WHGOPMAIMOHHBIX
texHonoruit. - Cankr-lIlerepoypr: CIIOI'TU(TY), 2017. — 33 c. // CII6I'TU. DnekrponHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara obpamenust : 25.03.2021). Pexxum
JOCTYNA: JUIsl 3apEruCTPUPOBAHHBIX MOJIb30BATENEH.

4. Kpacnobopompko JI. A. CuctemMHbli aHaIM3 OOBEKTOB XUMHUYECKOM TEXHOJIOTHH C
ucnonb3oBanueM ASPEN PLUS u ASPEN HYSYS. (Ha nmpumepe XUMMKO-TEXHOJIOTMYECKOM
CUCTEMBI TIOJTyueHus1 TepedraneBoii KUCIoThl) : yued. mocodue / JI. A. KpacHoGoponrko, P. HO.
Kymumenko, B. A. XononHnos; MunucrepctBo oOpasoBanust 1 Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprckuii  rocyJapCTBEHHBI  TEXHOJIOTUYECKUH  MHCTUTYT  (TEXHUYECKUUN
yauBepcureT), Kadenpa cucrtemHoro ananmsza u MHPOPMAIMOHHBIX TeXHOJNOTHUH. - CaHKT-
[TerepOypr: CIIOI'TU(TY), 2017. — 123 c. // CIIOI'TU. DnexktponHas 6ubnuoreka. — URL:
https://technolog.bibliotech/ru  (mara o6pamenus : 25.03.2021). Pexum moctyma: s
3aperUCTPUPOBAHHBIX MOJIb30BATENIEH.

5. Kpacnobopompko [I. A. MonenupoBanue SKCTPAKTUBHOM pEKTU(HUKALMK C [TOMOLIBIO
nH(OPMATMOHHO-MOIeMpytomeil mporpammbl - Aspen Hysys : yue6. mocoome / JI. A.
Kpacno6oponrko, P. FO. Kynumenko, B. A. XonoaHoB; MuHuctepcTBo 00pa3oBaHUsS U HAYKU
Poccuiickoit  ®epepanun, Cankr-lIlerepOyprckuii  rocynapcTBEHHBIH — TEXHOJIOTMUECKUN
MHCTUTYT (TexHHueckuil yHuBepcuteT), Kadenpa cucremMHoOro anammsa U HHQOPMAIMOHHBIX
texHonoruil. - Cankt-IlerepOypr: CIIOI'TU(TY), 2018. — 62 c. // CII6oI' TU. DnexTpoHHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara oOpamenus : 25.03.2021). Pexxum
JOCTYMA: JUIsl 3apErUCTPUPOBAHHBIX MOJIB30BATENEH.

8. IlepedeHb JIEKTPOHHBIX 00pa30BaTEJbHBIX PECYpPCOB, HEOOXOAMMBIX AJISl OCBOCHUS
AUCHMILTHHBI.

YueOnsiii an, PIT/] u yaeOHo-MeToanueckue matepuaisl: http://media.technolog.edu.ru.
DIIeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

«DNeKTpOHHBII YnTaNBHBIH 321 — buonmoTexy»: https://technolog.bibliotech.ru/;
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«Jlanby: https://e.lanbook.com/books/.

Jnsa pacmupeHus 3HaHUMM 1O JUCLUINIMHE PEKOMEHIYETCsl HMCIOJIb30BaTh MHTepHeET-
pecypchbl: MPOBOAMTH IOMCK B CHCTeMax, Takux Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru ¥ HCIOIB30BaTh MaTEpHAIbl CAaHTOB, PEKOMEHJIOBAHHBIX
IIpeNnoJaBaTeieM Ha JIEKIIMOHHBIX 3aHATHUSAX.

9. MeroauvecKkue YKa3aHUus Il 00y4al0IIUXCH 10 OCBOCHUIO JUCUMILIHHbI.

Bce Buabl 3anstuil no aucuuiuiniHe «CHCTEMHBIM aHAIU3 XUMUYECKOM TEXHOJIOTHH»
MPOBOJATCS B COOTBETCTBHHM ¢ TpeboBaHusiMu cieayromux CTII (CTO):

CTII CII6I'TU 040-02 KC YK/IB. Buas! yueOHbIx 3anatuil. Jlekuus. Obume TpedoBaHus;

CTO CII6I'TU 018-2014 KC YKIB. Buns! yueOubix 3ansatuii. CeMHUHAPBI U MPaKTHYECKUE
3aastus. O0mye TpeOOoBaHMS K OPTaHU3AINH U TIPOBEACHHUIO;

CTII CIIGI'TU 048-2009 KC VYKJIB. Buabl y4eOHbix 3aHatuil. CamocrosiTenbHas
iaHupyemas padota ctyneHToB. OOuiie TpeboBaHus K OpraHUu3alii U IPOBEIECHUIO.

[InanupoBaHue BpeMeHH, HEOOXOIMMOTO Ha U3yUYEHHUE JaHHON TUCIUILIMHBIL, JTyYIlle BCEro
OCYIIECTBJISITh HA BECh CEMECTp, ITPEAYCMATPUBAs IPU ITOM PETYJISIPHOE TTOBTOPEHUE MTPOMIEHHOTO
MaTepuana.

OCHOBHBIMU yCIIOBHSIMH TIPAaBHJILHOW OpraHU3alliyd y4eOHOro mporecca s CTYIACHTOB
SIBJICTCS:

IUIAHOBOCTh B OpraHu3aluu y4eOHol paboThl;

CEpbE3HOE OTHOIICHHE K U3YYCHHIO MaTepHaa;

MOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTUS CTYACHT MOMKEH NMPUXOIAUTh, UMeSl 3HAHUS 0 YK€ U3YYCHHOMY MaTepHainy.

10. Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTHI, HCIOJB3yeMbIX NPH OCYIIECTBJICHHHU
o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHUILIMHE.

10.1. MuopManmOHHBIC TEXHOJTOTHH.

B yuebHOM mpomecce N0 JaHHOM JAUCHUUIUIMHE MPEAYCMOTPEHO HCIOIb30BAHUE
MH(POPMAIIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUN C UCITOJIb30BAHNUEM CIal-TIPE3CHTALU;

B3auMoJieiicTBUe C OOy4arolMMHUCS IOCPEICTBOM AJIEKTPOHHONH MH(OPMAIMOHHO-
o0pa3oBaTeNbHOI cpeabl.

10.2. IIporpammHoe oOecnieueHue.

Oducusrit maker Microsoft Office;

yYHUBEpCalbHbII MaTeMaTryeckuii maket MathCAD;

MOJIeUpYyIOIIni mporpaMmHubiii koMiuieke AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).

10.3. ba3bI JaHHBIX 1 HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI.
CnpaBouHo-niouckoBas cucrema «Koncynbrant-Ilmrocy.

11. MarepuajibHO-TEXHHYeCKOe o0ecleyeHne OCBOECHHMS JUCHUILVIMHBI B  Xoje
peanu3anum 00pa3oBaTeIbLHON MPOrPAMMBI.

Jlnist BeieHUs JIGKIMOHHBIX 3aHATUH MCHOIB3YETCs ayIUTOpUs, 000pyIOBaHHAS IPOSKTOPOM,
9KpaHoM, HOyTOyKoM, Ha 100 mocagouHbIX MECT.

Jlnst BeneHUs MPAaKTUYECKUX 3aHSATHH HCIIONIb3YEeTCs KOMITBIOTEPHBIN Ki1acc, 000pYyI0BaHHBIN
NEPCOHATIBHBIMU KOMIIBIOTEPAMH, O0bETUHEHHBIMU B CETb.
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12. Oco0eHHOCTH OCBOEHHS AUCHUIIVIMHBI MHBAJIUAAMHU U JJUIAMHU C OrPaHUYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbAI.

Jis  vHBaJIMOOB M JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTAMM Y4eOHBIE Ipoliecc
ocylecTsisiercs B cooTBeTcTBUM ¢ IlonoxeHuem o0 opraHuzanuu ydeOHOro mpolecca JUls
o0y4eHHs WHBAIWJIOB W JIML C OrPAaHUMYEHHBIMH BO3MOXKHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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[Ipunoxenue Ne 1
K paboyeil mporpamme JUCIHUITIHHEL

DoH/1 OLIECHOYHBIX CPEACTB
JJIs1 TPOBeeHHsI IPOMEKYTOUYHOM aTTeCTAlMH 10
JMCIHUILINHE
«CHCTEeMHBIH aHAJIN3 XUMHYECKOH TEXHOJOT M

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (hOPMHUPOBAHUSI.

Hupexc Copepxanue Otan GopmMupoBaHus
KOMITETEeHIINU
K-3 Crioco6eH oCymeCcTBISATh KOHIENTYalIbHOE, }
(GYHKIIMOHATIBHOE U JIOTUYECKOE MTPOSKTUPOBAHHUE CUCTEM IIPOMEXKYTOUYHBIN
CPEJHEr0 M KpyIHOro Maciurada 1 CJI0KHOCTH
Crioco6eH OCyIIECTBIISATh KOMIBIOTEPHOE POSKTHPOBAHUE
TK-5 TPYIIIOBBIX U EAUHUYHBIX TEXHOJIIOTHYECKUX MPOLIECCOB IIPOMEXKYTOUYHBIN

15




2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, IIKaJIa OMCHUBaHUA

Ko n HaumeHoBanue

YpoBHH c(HhOpPMUPOBAHHOCTH

[TokazaTenu .
MHIMKATOpa Kpurepuii (onmucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH

JOCTUXKEHUS (1eCKpHITTOpBI) OIICHUBAHUS | «yJOBJIETBOPUTEIILHO» «XOpOLLIOY» «OTJINYHOY

KOMIIETEHIINH (OpOTOBBIii) (cpennwii) (BBICOKHIT)
[1K-3.5 Ilepeunciisier OCHOBHBIE IIpaBunbHbIE [Iepeunciser Ilepeunciger ocHoBHbIE | Ilepeunciaer
CucreMHBIM  aHaau3 | OTallbl MOJAEIUPOBAHHKS OTBETHI Ha | OCHOBHBIC JTaIbl JTanbl MOJEITUPOBAHUS OCHOBHBIE JTaIlbl
IPOIIECCOB M CHCTEM XUMHUKO-TEXHOJIOT'HUYECKUX BOIIPOCHI Nel- MOACIIMPOBAHUSA XUMHKO- MOZACIINPOBAHUA
I — nporieccos u cucreM (3H-1). 10 k 3auery XUMHKO- TE€XHOJIOTHYECKHUX XUMHKO-

TEXHOJOTMYECKHUX IIPOLIECCOB U CUCTEM 0€3 | TEXHOJIOTMYECKUX

TEXHOJIOTUU

CocrasJiisier MOoJieNb 110
CJIOBECHOMY OITMCAHHIO,
HACTpauBaeT MOJIEINb,
NPEJICTaBIseT MOJIENb B
ANTOPUTMUYECKOM U
MaTEeMaTHIECKOM BHUJIC
(00BexThI U mporieccs) (V-1).

JleMOHCTpHpYeT  BJaJEHUE
0a30BBIMH  TIPUHIOUIAMH U
MeTOaMH1 CHUCTEMHOI0

anammsa (H-1).

MIPOIIECCOB U CUCTEM C
OLIIMOKAMM.

omurOOK, HO IyTaeTCs B
[IOCJIEAOBATEILHOCTH,
KJIaccu(puKaIuu.

IIPOLIECCOB U CUCTEM.
Mo:keT NpUMEHNUTH 3TU
3HAHUSA Ul PELLICHUS
VH)KCHEPHBIX 3a/1a4.

Cocrasiser MOJCJIB I1O

Cocrapiser MOJCJIb I10

CocraBJjsger MOI€Eb

MIPUHIIMATIBI ¥ METOIAMU
CHUCTEMHOTO aHaIn3a C
OLIUOKaAMM

CUCTCMHOI'O aHaJIn3a, HO
IMyTacTCs B
TEPMHUHOJIOTUHN U
OoCICa0BaTCIBHOCTHU

CIIOBECHOMY CJIOBECHOMY ONIMCAHMIO, | IO CIOBECHOMY
OIMCAHHIO, C HO ITyTaercs B OITMCAHHUIO,
OIIMOKaMH. HACTPOMKaX MOJEIIH, HAaCTPanBaET MOJIENb,
IyTaercs B MPEJCTABISIET MOJENb B
ANTOPUTMHUYECKOM U ANTOPUTMHUYECKOM U
MaTeMaTUYeCKOM BHJIC MaTeMaTU4YeCKOM BHJIC.
MOJEIH. MoxeTt NpuMeHSTh
3HAHUS IS PELIEHUS
WH)KCHEPHBIX 3a7a4
JleMoHCTpHpYET Bnageer meTogamu JleMoHCcTpHpYyET

CcBOOOIHOE BIIaJCHHUE
MPUHIIUTIAMA U
METOAaMHN CUCTEMHOI'O
aHaIM3a
HpI/IMeHI/ITeJ'II)HO K
00BEKTaM M CHCTEMAaM
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Ko n HaumeHoBanue

YpoBHH cHhOpMUPOBAHHOCTH

UHIMKATOpa Hoxasarenn Kpurepuii (omucaHue BBIPQXKEHHOCTH JIECKPUITOPOB)
JOCTUKEHUS copmupoBarHoCTy OIICHUBAHUS | «yJOBJIETBOPUTEIILHO» «XOpOLLIOY» «OTJINYHOY
KOMIIETEHIINH (ReckpuIITOpE!) (OpOTOBBIii) (cpennwii) (BBICOKHIT)
I1K-5.3 Ilepeuuncisier npuemsl, [IpaBunbHBIE HNwmeer npencrasienne | PacckaspiBaeT npuemsl, Crnocoben
Kommbrorepaoe METO/IbI, CIOCOOBI OTBCTHI Ha | 0 mpuemax, MeTojax, METO/IbI, CIOCOOBI CaMOCTOSITEIILHO
IPOEKTUPOBAHMKE, dbopManuzanuy XuMUKO- Borpocel Ne 11 | ¢rioco6ax dbopManu3anuu XUMUKO- | (OpMaU30BbIBATH
aHAIM3 W  CHHTE3 | TEXHOJOTUYECKNX OOBEKTOB, -19 k 3auery dbopmanmzanuu TEXHOJIOTHYECKUX OOBEKTHI U TIPOIECCHI
XUMHKO- MIPOLIECCOB, SBICHUN U XUMHKO- 00BEKTOB, MPOLIECCOB XUMHYECKON
TEXHOJOTHYECKHIX peanu3aluy ux B TEXHOJOTHYECKHUX MPU UMUTAIIMOHHOM TEXHOJIOTUH U
CUCTEM IIPOrPaMMHBIX CPEICTBAX 00BEKTOB, MPOLIECCOB B | MOJIETUPOBAHUU C peajin30BbIBAaTh UX B
mozenupoBanus (3H-2). IPOrpaMMHBIX MTOMOUIbIO HABOSALIUX MIPOrPaMMHBIX
CpeaCTBax. BOIIPOCOB. CpeacTBax
[Tepeuncnser MoJenupoBanus. JIerko
IpOLEAYPHI, OpUEHTHpYETCS B
AITOPUTMBI TepMHUHAX.
UMUTAIMOHHOTO
MOJIETTUPOBAHUS C
OLIMOKaMHU.
O0BsicHsACT UCIIOJIB30BAaHNE IIpaBunbHbBIE C ommbkamu ®opMmynupyer Cniocoben
COBPEMEHHBIX IPOrpaMMHBIE | OTBETHI Ha | popMynupyeT MaTEMaTHYECKOE CaMOCTOSITEIILHO
KOMIUIEKCHI JJI1 Borpocsl Ne 20 | maremarnueckoe OITHMCAaHNE XUMUKO- COCTaBJIATH
MaTEMaTHYECKOT O -27 x3a4eTy | onmcaHme XHMUKO- TEXHOJIOTHYECKHUX MaTEMaTHYECKOE
MOJIETIMPOBAHUS U TE€XHOJIOTHYECKHUX 00BEKTOB, OCHOBHBIE ONMCAaHNE XUMHKO-
ONTUMM3AINH XUMHUKO- 00BEKTOB, OCHOBHbBIE MIOHSTHSI SI3BIKOB, TEXHOJIOTUYECKHUX

TEXHOJIOTHYECKUX OOBEKTOB U
cucrem (Y-2).

MOHATHS SA3LIKOB,
CUCTEM
MOJICITUPOBAHUS.

CHCTEM MOJICTTMPOBAHUS
¢ HEOOJIBIITUMHU
TOJICKa3KaMu
peroiaBaTels.

00BEKTOB U CUCTEM.

17




Kong n mammeHoBaHue
WHJUKaTopa
JTOCTHIKCHUS

KOMIIETCHITUH

[Tokazatenu
c(OpMUPOBAHHOCTH
(mecKpunTOpHI)

IToxa3bIBaeT HaBBIKUA PAOOTHI
C COBPEMEHHBIMH
UH()OPMaMOHHBIMU
TEXHOJIOTUSIMH U
IPOTrPaMMHBIMH NTPOAYKTaMHU
JUIS MAaTeMaTHYECKOTO,
KOMITBIOTEPHOTO,
UHPOPMALTHOHHOTO
MOJIETTUPOBAHHS XUMHUKO-
TEXHOJOTNYECKUX IPOLECCOB
u cucrem (H-3).

Kpurepunit
OLICHUBAHUS

YpoBHH cHhOpMUPOBAHHOCTH

(omucaHue BBIPQXKEHHOCTH JIECKPUITOPOB)

IMpOoLeCCOB U CUCTEM.

MIPOLIECCOB M CUCTEM C
HeOOJIBIIIMMHU OIITHOKAMU

«YIOBIIETBOPUTEIILHOY «XOpOIIIO» «OTJIIMYHOY
(TIOpOTOBBIIA) (cpenumii) (BBICOKHIA)
Cnabo opueHTHpyeTcs | BpIOmHSAET alropuTm BreinosasieT anroputM
B QJITOPUTME pabOThI paboThl paboThl
uHpOpMaIMOHHO- nH(pOpMaIMOHHO- MH(pOpPMaIMOHHO-
MOJICITUPYIOLTHX MOJICTTUPYIOIITIX MOJICTTUPYIOITIX
IporpaMM JJisi XUMHKO- | TPOrpaMM JJIsi XUMHUKO- | Tiporpamm 0e3 OmMooK,
TEXHOJOTHYECKHUX TEXHOJOTHYECKHUX criocobeH

CaMOCTOATCIIbHO
MOZACIINPOBATH XUMHKO-
TCEXHOJIOTHYCCKHUC
IMpoHeCChbl U CUCTCMBI.

[lkana ouennBanus coorerctByer CTO CIIGI'TU (TY):

[IIkama oleHMBaHHUSA Ha 3a4eTe — «3BadcTy», «HE3a4YCT». HpI/I 9TOM <«3BavueT» COOTHOCUTCI C MNOPOTOBBIM YPOBHCM C(l)OpMI/IpOBaHHOCTI/I

KOMIICTCHIIHU
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3. TunoBble KOHTPOJIbHBIEC 32JaHNUS 1JIS1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTAllUH

a) Bompochl Uil OlEHKH 3HAHMI, YMeHHIl W HABBIKOB, C(OPMHPOBAHHBIX Y
cryaenta no komnerenunu IK-3:

1. Obue BOnpochl MOICTHUPOBAHUSI.

2. [IpenMeT T€OpUH MOJCIUPOBAHHUS.

3. Ponb 1 MECTO MOZICTTMPOBAHUS B UCCIICIOBAHUN XUMHUKO-TEXHOJIOTUIECKUX CUCTEM.

4. Knaccudukanus MoIeme.

5. MaremaTtn4eckue CXeMbl MOJICIIMPOBAHUS XUMHKO-TEXHOJIOTHUECKUX CUCTEM.

6. OCHOBHBIE TIOAXO/IbI K TPOSKTUPOBAHUIO XMUMHUKO-TEXHOJIOTMYECKIX CHCTEM.

7. HenpepbIBHO IETCPMUHUPOBAHHBIC XMMHUKO-TEXHOJIOTMYCCKIX CHCTEM.

8. IMuTaIIMOHHOE MOCTUPOBAHNE XUMUKO-TEXHOJIOTUICCKUX CUCTEM.

9. [Iporeaypa UMHATAITMOHHOTO MOJICITHPOBAHUSI.

10. ®opmanuzanus mporeccoB GyHKIMOHUPOBAHUS HHPOPMAITMOHHBIX CUCTEM.

0) Bompochl A5 OLEHKM 3HAHMIl, YMEHHH M HABBIKOB, COPMHMPOBAHHBIX Y
cryaeHnTa no komnerenuuu IK-5:

11. UmuTanms GyHKIMOHUPOBAHUS CHCTEMBI.

12. O600611eHHbIE ATOPUTMBI MMUTAILIMOHHOI'O MOAEIHUPOBAHHUS.

13. AsiropuT™M MOJEIMPOBAHUS 110 IPUHIUITY OCOOBIX COCTOSIHUM.

14. MopaenupoBaHue Ciy4aiiHbIX BO3JIEHCTBUM.

15. Oco6eHHOCTH MOJIEIUPOBAHUSI CITyYaHBIX COOBITHH.

16. BeruucieHnre HenpepbIBHbIX CIyYailHbIX BEJIMYHH.

17. MonenupoBaHiue HOPMaIbHO PACIPEACIICHHON CIy4YallHON BEIMYHHBI.

18. MonennpoBaHHe CUCTEM C UCIOJIBb30BAHUEM THIIOBBIX MaTEMaTHUYECKUX

CXEM.

19. briounble Hepapx1ueCKUe MOJIEIH MPOLECCOB (PYHKIIMOHUPOBAHUS CUCTEM.

20. [IporpaMmMHBIE 1 TEXHUYECKHE CPEICTBA MOACIUPOBaHUs cucteM. OCHOBHBIE
MIOHSITHS A3BIKOB U CUCTEM MOJEIUPOBAHUS.

21. Cratuctuueckass 00paboTKa pe3ylbTaTOB B INPOLIECCE MOJCTUPOBAHUS
MH(pOPMaLMOHHBIX cucTeM Ha DBM.

22. llpumenenue qudQepeHnnanbHbIX YpaBHEHUH ISl OMCAHUS ITPOLIECCOB!
AHAIUTUYECKOE U YHCIEHHOE PElleHUE.

23. Onucanne OCHOBHBIX OJIOKOB M CO3/IaHUE ITOJICHCTEM.

24. MareMaTn4ecKoe ONMCAaHUE PEAKIIUU B PEAKTOpe CMEIIeHUs. Pernenne
mubdepeHIMaTbHbIX ypaBHEHUH.

25. MoaenupoBaHue TEXHUUECKUX CUCTEM, XUMUYECKUX PEAKTOPOB.

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

27. Oco0eHHOCTH IByXIIapaMeTPHUECKON MOJIEINH.

IIpu cpade 3adera CTYACHT MOJy4aeT JBa BOIIPOCA U3 IIEPEUHs, IPUBEIECHHOIO BBIIIIE.
Bpemst moaroToBku CTyieHTa K YCTHOMY OTBETY Ha BOIPOCHI — 0 30 MUH.

4. MeToanueckne MaTepuajbl JJIsl oNpejesieHUs] MPoUelyp OLEHHWBAHUSI 3HAHMIA,
YMEHHI H HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI (OPMHUPOBAHUA KOMIIETEHIHI.

[Ipomexxyrounass arrectanus N0 JHUCHMIUIMHE IPOBOAMTCS B COOTBETCTBHM C
tpeboBanusimu CTO CIIOI' TU(TY) 016-2015 KC YK/IB. Ilopsinok opraHu3aiiy 1 MpoBEICHUS
3a4€TOB U DK3aMEHOB.
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