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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

KOI[ U HAMMCHOBAHUC MHUKATOpA

[TnarupyemMble pe3ynbTaThl 00yUCHHS

KOMIIETECHIIUU JOCTHDKEHUS KOMITETEHIIUU (meckpumTopbI)
OIIK-4 OIIK-4.3 3HaTh:
CrocobeH  ucnosnb3oBate  MeTobl | Mcrnonb30BaHue COBpEMEHHbIX - 6a30BbIe IPUHIMIIAMU U METOABI cHcTeMHoro aHanmu3a (3H-1);
MaTEeMaTHYECKOI0 MOJIENIUPOBaHHs | IPOrPaMMHBIX IPOJYKTOB B 00J1aCTH - OCHOBHBIC O3Tallbl MOJCIHUPOBAHHUA XHUMHUKO-TEXHOJIOTMYCCKUX
OTJEJIBHBIX CTaauu " BCErO | MPOBEACHUA MAaTEMAaTUYECKUX PACUETOB npoueccos u cucteM (3H-2);
TEXHOJOTHYECKOTO nporiecca, - TpPHEeMbI, METOBl, CIOCOOBl  (OopMaTU3aUH  XUMHKO-

OCYHICCTBIIATDH TeOpeTI/I‘-IeCKI/Iﬁ aHaJInu3
n OKCIICPUMCHTAJIbHYTO IIPOBEPKY
aACKBATHOCTHU MOACIIN.

TEXHOJIOTHYECKUX OOBEKTOB, MPOLIECCOB, SBJICHUN W peallu3alluu
UX B IPOrPaMMHBIX cpeacTBax moaenupoBanus (3H-3).

YMmeThb:

- TBOPYECKH UCMOIb30BaTh MHCTPYMEHTHI MOATOTOBKH U MIPUHATHUS
pemieHuii Il CUCTEMHOI'O aHajlM3a, paclpoCTpaHCHHbIE B
IPaKTUKE MPOMBIIIEHHO pa3BUTHIX cTpaH (Y-1);

- HCIIOJb30BaTh COBpCMeHHI)Ie HpOFpaMMHI)IC KOMIIJICKCBI JIsI
MaTEMaTHU4ICCKOI O MOI[GHHpOBaHI/HI U OIITUMH3AIIUN XUMHUKO-
TEXHOJIOTHYECKHUX MPOoIeccoB u cucteM (Y-2).

Baanern:

- TCOpCTI/I‘IeCKI/IMI/I noaxogamMu, 06”I>$ICH$IIOHII/IMI/I 3aKOHOMepHOCTI/I
CHCTEMHOTO aHaJIn3a B pa3In4HbIX TexHoorusax (H-1);

- HaBbIKaMU pabOTbl C COBPEMEHHBIMH HH(OPMALMOHHBIMU
TCXHOJIOTUAMHA nu HpOFpaMMHI)IMI/I HpOI[}/KTaMI/I JJIA
MaTeMaTH4eCcKoro, KOMITBIOTEPHOTO, UHGOPMAIMOHHOTO
MO}IGJ’H/IPOB&HI/HI XUMHUKO-TCXHOJIOTHYCCKUX HpOHGCCOB U CUCTEM

(H-2).




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

JIMCIUIUIMHA OTHOCHTCS K AMCIUIUTHHAM o0s3arenpHoi yactr (51.0.21), u u3yuaercs Ha
3 Kypce B 6 cemectpe.

B MeroguueckoM 1iaHe JAMCUMIUIMHA ONMPAEeTCs HA DIIEMEHTbl KOMIIETCHIMH,
chopMHUpOBaHHBIE NP W3ydeHUH auciuiuiuH «Mupopmarukay, «Martematukay, «lIpoueccs u
anmaparbl XMMUYEeCKOH TexHojoruu». llodydeHHble B mpouecce HU3ydeHHsl AUCHUILIMHBI
«CHCTeMHBIH aHaMM3 XWMHUYECKHUX TEXHOJOTWUI» 3HAHWSA, YMEHHs M HaBBIKM MOTYT OBITh
UCMOJIb30BaHbl IPU  BBINOJIHEHUM HAYYHO-HUCCIIEAOBATENLCKOM  paboOThl, MPOXO0XKIECHUU
NPEIUTUIOMHOM MPAKTHKH, @ TAK)KE TPU BHIOJHEHUN AUTUIOMHON paOOTHI.

3. O0beM JUCHHUILIMHBI.

Bcero,

Bup yaebHo# paboThl 3E/aKa, 4acos

OO0mas Tpy10eMKOCTh THCIUIITHHBI 5/180

(3a4ETHBIX EAUHUIY aKaJIEeMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 96
3aHSTHS JICKIIMOHHOTO THITA 36
3aHSATHUS] CEMUHAPCKOTO THIIA, B T.4. 54

CEeMHHAPBbI, TPAKTHYECKHE 3aHATHUS 36
nabopaTopHbIE PabOTHI 18

kypcoBoe npoektupoBanue (KP wim KII) -

KCP 6

Jpyrye BUIbl KOHTAKTHOM paboThI -

CamocrosiTesibHas padoTa 57

®opma Tekyuiero kourpoJas (Kp, pedepar, PI'P, acce) -

®opma npomexyTounoii arrecraunu (KP, KIT, 3auet, sx3amen) Dk3amen (27)




4. Copep:kanue TUCHUNIHHBI.

4.1. Pa3zgeapl JMCHMILIMHLI U BUABI 3aHATHH.
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1. | OcHOBHBIE TOHATUS 4 2 - 6 OIIK-4 | OIIK-4.3
MOJICTTUPOBAHUS XUMHKO-
texHonoruueckux cucrem (XTC)
2. | OcHOBBI pabOTHI ¢ TPOTPAMMHBIMU 6 6 2 6 | OIIK-4 | OIIK-4.3
CpEJCTBAMHU KOMITbIOTEPHOI'O
MOJICTTUPOBAHUSI.
3. | ®opmanuzanus U aaropUTMH3aLNS 4 - 6 OIIK-4 | OIIK-4.3
MIPOLIECCOB (PYHKIIMOHUPOBAHUS
XTC.
4. | MaTeMaTH4ecKOe MOJICITMPOBAHNE 8 4 4 6 | OIIK-4 | OIIK-4.3
CTAaTHYECKUX PEKHUMOB O0BEKTOB
XUMHUYECKON TEXHOJIOTHH.
5. | Cunre3 XTC ¢ ucnons3oBaHueM 4 - 6 OIIK-4 | OIIK-4.3
MPOTPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.
6. | MaremaTu4eckoe MOJIETUPOBAHUE 6 4 4 8 OIIK-4 | OIIK-4.3
JTUHAMHYECKHX PEKUMOB OOBEKTOB
XUMHAYECKOH TEXHOJIOTHH.
7. | MonemupoBanue XTC kak 4 6 4 9 | OIIK-4 | OIIK-4.3
O0BEKTOB YIPABIIEHUS C TTOMOIIBIO
MIPOTPaMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.
8. | Ontummsanmst XTC ¢ mOMOIIBIO 8 6 4 10 | OIIK-4 | OIIK-4.3
MPOTPaMMHBIX CPEJCTB
KOMITBFOTEPHOTO MOJICITUPOBAHUS.




4.2. 3aHATHA JEeKINOHHOr0 THIIA.

Ne
paszzena
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0newM,
aKaj. 4achl

MunoBannonHas
dhopma

1.

OcCHOBHBIE TIOHATHS CUCTEMHOT'O aHAIHU3a U
MOJIETTUPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX CHCTEM
(XTC). Onementsl XTC. Ctpoenue u
dbyakuuonupoBanue XTC. Knaccudukanus XTC.
3akoHomepHoctu ¢pynkunonuposanus XTC.
MeTtob1 1 MOJIeH Teopun cUcTeM. MeTo bl
dbopmanmzoBanHoro npeacraBienus X TC.
Nudopmanmonnsiii moaxon k anamuzy XTC.

4

Crnaiin-
Ipe3eHTaIus

OcCHOBBI pabOTHI ¢ MPOTPAMMHBIMHU CPEACTBAMHU
KOMITBIOTEPHOTO MoJienupoBanus. Vcrons3oBanue
MOJIEIIMPYIOIIETO IPOTrPaMMHOT0 KoMIuiekca ASpen
Tech ms komnproTeproro moaenupoBanus XTC.

Crnaiin-
Ipe3eHTaIus

MatemaTtnueckoe MOACINPOBAHUE CTATHUECKHUX
PEXUMOB 00BEKTOB XMMUYECKON TEXHOJIOTUH.
OcHOBHBIE OHATHS U orpeneseHus. TpeOoBaHus K
MareMaTHueckoi Mmonenu. Kimaccudukarmst
MaTeMaTHUYECKUX MoJened. Matemarnueckas
MOJIEJIb aIllapara uAeaJlbHOrO CMEIICHHUS.
Maremarnueckas MOJeNb annapara uAeaJlbHOI0
BBITECHEHUsA. MaTeMarnyeckasi MOJEib anmnapara
HEIOJIHOTO MTPOJIOJIBHOTO NEPEMEIINBAHHUS.
Mojenu nepuoInyecKux peakTopoB.
MonenpoBaHu€e TEMIOBBIX IIPOLIECCOB.

Crnaiin-
pe3CHTAIHS

MaremaTHueckoe MOJICITHPOBAHUE THHAMHUYIECCKIX
PEKUMOB O0BEKTOB XUMUYECKON TEXHOJIOTHH.
OcHoBHBIE TOHATHS U onipeenenus. O0mas
XapaKTePUCTUKA JUHAMUYECKUX PEKUMOB.
YrpomieHrne MaTeMaTHIeCKIX MOJICIICH pu
UCCIIETOBAaHUH TUHAMHUKHU cucTeM. OcoOeHHOCTH
UCTIOJTb30BaHUsT HH(POPMAITMOHHO-MOICITUPYIOIIUX
porpaMM JJIs pacueTa TMHAMUYECKUX PEKUMOB
XTC.

Crnaiin-
Ipe3CHTAIHS

MonennpoBanue XTC kak 00bEKTOB yIIpaBiIeHUS C
MIOMOUIBIO IPOIPAMMHBIX CPEACTB KOMIIBIOTEPHOT'O
MoJenupoBanus. MojenupoBaHue nporecca
PETYJINPOBAHUS TEMIIEPATYPHI B XUMUYECKOM
peaktope. MozenupoBaHue npouecca yrnpaBjieHUs
KaCKaJIOM pE€aKTOPOB C IPOTUBOTOYHBIM
oxyaxaeHueM. MojenupoBaHue nporecca
yIpaBJIeHUs! peKTU(PUKAITMIOHHON KOJTOHHOM.
PerynupoBanue ypoBHS )KUJIKOCTH B EMKOCTH.

Crnaiin-
Npe3eHTaINs




No

pasena HauMmeHnoBanue TeMEbl OOnemM, |MHHOBanMOHHAS
U KPaTKOE COACpKaHUE 3aHATHUS akKaJl. 4achl dbopma
JUCIUILTAHBI

8. Ontumuzanust XTC ¢ NOMOIIBIO MPOrPAMMHBIX 8 Cnanna-
CPEJCTB KOMIIBIOTEPHOI'O MOJIETMPOBAHUS. IpEe3eHTALN
OcHoBHble 3a7aun onTuMu3anuu. Knaccudukanus
METO/I0B ONTUMH3AINU. BEIOOP MOMCKOBBIX
nepeMeHHbIX. CHMITIEKCHBIE METO/IbI
ontuMuzanuu. Ainroputm meroza. [lonstue o
IPaJUEHTHBIX METO/IaX ONTUMHU3ALINY.

MHorokputepuanbHasi ONTUMU3AIHSL.
4.3. 3aHATHS CEMUHAPCKOI0 THIA.
4.3.1. CemuHapbl, NPaKTHYECKHE 3aHITHS.
Ne
pasjena Haumenosanue TeMbl O0neM, |MunoBanmonHas
U KpaTKoe COJIep KaHue 3aHATHUS aKaj. 4achl dopma
JUCIUTUTUHBI

1. CrpykrypHblii aHanu3 cucteM. OnpeneneHue 2 rpyIIoBas
BBIUMCIIUTENHHOM MOCIIEI0BATEIbHOCTH JUCKYCCHUS
«pa3oMKHYTbIX» cucteM (BIIPC) — HeoOxo1uMblii
aTan ee pacuera. Anroputmsl onpeaenenus BITPC.

2. OcHOBBI pabOTHI B HHPOPMAIIMOHHO- 6 rpynmnoBas
MoIeupyromux nporpammax Aspen Plus, Aspen JUCKYCCUS
Dynamics u Aspen Hysys. 3anonnenue
HEOOXOIUMBIX (POPM ISl MOJICTTUPOBAHMS, 3a/1aHNE
crienupUKaIy TOTOKOB, 3a/IaHUE CICTIU(PUKAITTN
0JIOKOB, pacyeT U MOJyYeHUE Pe3ynbTaToB
MOJIETTUPOBAHUSI.

3. Oco0eHHOCTH METOIONIOTHN (HOPMATH3AIUHN H 4 TpyMIoOBas
nepepaboTKU KaueCTBEHHOU HH(pOpMaIIUU B JUCKYCCUS
npuMmeHenuu K cinoxHbIM X TC. IToctpoenue
dbopManbHBIX MOJENEH.

4. MaremMaTnyeckoe MOACIUPOBAHNE 4 rpymnIoBas
CTeXHOMETpUYecKoro peakropa B Aspen Hysys. JUCKYyCCHUS
MaremMaTnueckoe MOCIUPOBAHUE PEAKTOPA
MOJIHOTO CMEILEHUS], peaKTOpa UACaIbHOTO
BbITeCHEHHUs U peakTopa ['m66ca B Aspen Hysys.

Pacuer TexHONMOTNYECKON CXEMBI OKHCIIEHUS
napakcuiona B Aspen Hysys.

5. [TocTaHoBKa 3a/1aun CUHTE3a KaK 3a7a4u 4 rpymnIoBas
OTNTUMU3AIHNH TI0 CTPYKTYPHBIM MapaMeTpaM. JTUCKYyCCHUS
Pacuer TeXHOJIOrMYECKON CXEMBI IIpoLecca
nosryueHus TepedraneBoil kKuciaoTsl B Aspen Hysys.

6. Pacuer u aHanu3 4yBCTBUTEIBbHOCTH 4 rpymnIoBas
pekTu(UKaMOHHON KOJIOHHBI B Aspen Plus u JUCKYCCHUs

Aspen Dynamics. Pacuer pektudukannonnoi
KOJIOHHBI B TMHAMHWYECKOM pexXUMe B Aspen

Hysys.




No
pasznena
IUCLUIUINHBI

HauMmenoBanue TeMEbl
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKaJ. 4achl

HNuuosammonnas

dopma

7.

MonenupoBaHue npoiiecca peryainpoBaHus
TEMIIepaTypbl B XAMHUYECKOM PEAaKTOPE B
nporpamme MathCAD. MozenupoBanue mporiecca
yIpaBJIeHUs] peKTU(PUKATMOHHON KOJIOHHOM B
nporpamme MathCAD. PerynupoBanue ypoBHs
XKHJKOCTH B eMKocTH B mporpamme MathCAD.

6

rpyInIoBas
JUCKYCCHUS

OntuMuzanus CTeXMOMETPUUYECKOTO peakTopa B
Aspen Plus u Aspen Hysys. Ontumuzanus
peaxTopa MOJHOTO CMELIEHMS], peaKTopa
U7eabHOTO BBITECHEHHS U peakTopa [ mbbca B
Aspen Plus u Aspen Hysys.

rpyIIoBas
JUCKyCCUs

4.3.2. JlabopaTopHbIe 3aHATHSI.

Ne
paszzena
JIUCITUIUINHEI

HaumenoBaHue TeMsl
U KpaTKO€ CO/IepKaHUE 3aHATUS

O0bewM,
aKaJl. 4achl

IIpumeuanue

2.

[Toctpoenue u aHAJIN3 CTATUCTUYECKUX MOJIEIICH
C IOMOUIBIO KOMITBIOTEPHBIX TEXHOJIOTUM. Pacuer
CJIO’KHBIX CUCTEM C MaT€pUAIbHBIMU U TEIIJIOBBIMU
peIHKIaMHI

2

Hcnonp3oBanue nporpaMm i AUMUTALIHOHHOTO
MOJIETIMPOBAHMKS, ONTUMHU3ALIUU U peIICHUs 3a1a4
pacdera HaJeKHOCTH TEXHUIECKUX CHCTEM.

MopennpoBaHre JUHAMUYECKUX U CTATUYECKUX
pexumoB rnnemeHToB XTC Ha ocHOBe
nporpammHubIX ipoaykToB FLEXPDE, SCILAB

OnTuMalbHOE YIpaBJIE€HUS IPOLECCOM B
peakTopax ¢ MEIIAIKON B CTATUYECKOM PEKHUME.
OnTuMalbHOE YIPaBIEHUS IPOLECCOM
peKTU(dUKAINY B IEPEXOTHOM PEXKHUME

OnrumMusalms CIIOKHBIX CUCTEM C
ucnonp3zosannemM GAMS.

4.4, CamocTosiTejibHas padoTa 00y4arouuxcs.

Ne
paznena
JIUCLIUILIUHBI

Ilepeuens BOpOCOB I
CaMOCTOATEIIBHOIO U3y4YEHUs

O0newm,
aKaJl. 9achl

®dopma
KOHTPOJIA

1.

Mopenu n ux poib B U3y4EHHH MPOLECCOB
¢ynkunonuposanus XTC. Metoabl
MaTeMaTH4eCKOr0 MOJAEITUPOBAHMSL.

6

VYeTHbII onpoc
Ne 1




Ne
paznena
JUCLIUILIUHBI

[Tepeuenn BOIpOCOB IJist
CaMOCTOATCIIBHOI'O U3YYCHU A

O0OBeM,
aKaJ. 4achl

®dopma
KOHTPOJIA

2.

OCHOBBI PabOTHI C MPOrPAMMHBIMU CPEICTBAMU
KOMIIBIOTEPHOT'O0 MOJIETTUPOBAHUS. 3HAKOMCTBO C
CYIIECTBYIOIMMH NIPOrPaMMHBIMH CPEJICTBAMU
KoMIibroTepHOro MozenupoBanus XTC. Ornnuus
IIPOrPaMMHBIX CPEACTB KOMIIbIOTEPHOIO
MOJICIIMPOBAHUS IpyT OT Apyra. ba3sl ¢pusuko-
XMMHUYECKHX CBOMCTB BELIECTB MH(POPMALIUOHHO-
MoJienupyromux nporpamm Aspen Plus u Aspen
Hysys.

6

YcTHBIH opoc
Ne 2

[IpuHUHMIIBI AITOPUTMHU3ALUU TTPOIIECCOB
¢dbyaxkunonupoanus X TC. CymHOCTh
KOMITBIOTEPHOTO MOJICTUPOBAHUS CIIOKHOM
cuctembl. biouynast mogens. OcoGeHHOCTH
(dbuKcauy pe3yabTaTOB KOMITBIOTEPHOTO
MoaenupoBanust XTC.

YcTHbIN onpoc
No 3

N3yuenne nmpouecca npssMou ruApaTanyuy dTUICHA
JUIS ITOJIy4€HUs STHIIOBOro criupta. M3ydyenue
¢dparmenTa XTC okucnenus SOz B SOs.

VYeTHBI onpoc
Ne 4

CuHTe3 ONTUMAJIBHBIX CUCTEM TEII00OMEHa
BapuaHTsl cMHTE3a TEM1000MEHHON OJICUCTEMBI.
PaccmoTpenue nmponecca noay4eHus XJI0prucToro
stiiia. CHHTE3 ONTUMAaJIbHBIX CUCTEM
peKTu(dUKaLNU.

VYeTHBI onpoc
No 5

OO6mas XxapakTepruCcTUKa TMHAMHUYECKUX PEKUMOB.
YnpouieHne MaTeMaTHYeCKUX MOJIETIEN MpU
uccaeaoBaHuM AMHaMuKku cucteM. 3yuenune XTC
MOJYYECHUS] BUHUIXJIOpUAA

YeTHBIH onpoc
Ne 6

N3yuenue mpoliiecca peryaupoBaHus TEMIIEpaTypbl
B XUMHUYECKOM peakTope. M3yuenus nporecca
YIPABICHUS KACKaJIOM PEAKTOPOB C
HpOTI/IBOTOLIHI)IM OXJTAXKIACHHUCM. I/I3y‘IeHI/IC
mpolecca yrnpaBlieHus: PeKTU(HUKAITMOHHON
KOJIOHHOI.

VYeTHBI onpoc
Ne 7

Ontumuszanusa XTC ¢ moMoLIbI0 MPOrpaMMHBIX
CPEICTB KOMIBIOTEPHOTO MOJeNUpoBaHusl. Buibl
ontumuzauu. ONTUMHU3aIMs TeII00OMEHHOM
nojacucteMbl. ONTUMHU3AIUS TpoIiecca B KacKajie
pEaKTopoB.

10

VYeTHBI onpoc
Ne 8

5. llepeyeHb y4eOHO-METOAMYECKOT0 OOeceyeHusl JJIsi CAaMOCTOSTEILHO PadoThI
00y4aroIMUXCcH M0 JUCHHUILIHHE.

MeTtoaudeckue ykazaHus i 00YJarOIIUXCs MO OPraHU3allui CaMOCTOSTENbHON paboThI
MO0 JUCUUIUIMHE, BKJIIOYas TEPEUYCHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJISI MO AWCHMILIMHE W TPeOOBaHWS K WX BBINOJHEHUIO pPa3MEIIEHBl B JJIEKTPOHHOM

10




UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CIoI'TU(TY) Ha caiire:
https://media.technolog.edu.ru.

6. DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallum.

[IpomexyTouHas aTTecTalus 1o AUCHUIUIMHE TPOBOAUTCA B (hOpME SK3aMeHa.

DK3aMeH IpeaycMaTpuBaeT BBIOOPOUHYIO IIPOBEPKY OCBOEHHS IPETyCMOTPEHHBIX
3JIEMEHTOB KOMIETCHIIMU U KOMIUIEKTYETCSI TEOPETUYECKUMHU BOIIPOCAMH.

IIpu cnade sK3aMeHa CTYIEHT IOJIy4aeT JBa BOIIPOCAa M3 IEPEYHS BOIIPOCOB, BpeMs
MOJATOTOBKU CTYJEHTa K YCTHOMY OTBeTYy — 10 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA IK3aMEHE:

Bapuant Ne 1
1. OcHoBHBIE IOJXO/BI K TPOCKTUPOBAHUIO XMMUKO-TEXHOJIOIHYECKUX CUCTEM.

2. HpOFpaMMHBIe U TEXHUYCCKUEC CPEACTBA MOACIHUPOBAHUA CHCTCM. OcCHOBHBIE
IMOHATHA A3BIKOB U CUCTEM MOACIINPOBAHUA.

®DoHJT OIIEHOYHBIX CPEICTB 10 JUCIMILUIMHE NpeAcTaBieH B [Ipuioxennu Ne 1

Pe3ynbratel OCBOCHHSA AHUCHUUIUIMHBI CYUTAIOTCS JOCTUTHYTBIMH, €CIM JJii BCEX
AJIEMEHTOB KOMIIETCHIIMM JOCTUTHYT MOPOTOBBI YPOBEHh OCBOCHHSI KOMIIETCHIIUM HA JTAHHOM
JTare — OLIEHKA «YJOBJIETBOPUTEIHLHOY.

7. llepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHH S M CIMIIUHBI.

a) mevyaTHbIe U3TAHMSL:
1. CuctemHBIi aHAIU3 ¥ MPUHATHE pelieHni. KoMIbroTepHOEe MOJICIMPOBAHUE M ONTUMHU3AIIHS

00beKTOB XuMUYeckoi Texuonorud B Mathcad u Excel : y4e6. moco6ue mis By3oB / [B. A.
XomoaHoB | 1p.] ; MunHrcTepcTBO 00pa3zoBanus u Hayku Poccuiickoit deneparuu, CaHKT-
[TerepOyprekuit rOCy/1apCTBEHHBIN TEXHOJOTHYECKUI WHCTUTYT (TeXHUYECKUI
yauBepcuteT), Kadenpa maremaTtmyeckoro MOAETUPOBAHUS W ONTUMHU3ALUU XHMHKO-
TEXHOJIOTHYECKuX mporieccoB. - Cankt-IlerepOypr. : [6. u.], 2007. — 433 c.

2. XMMHKO-TEXHOJIOTHYECKHE CUCTEMBI: ONTHUMM3ALUS U pecypcocOepexenue : yue0. mocodue
aust By30B / [H. B. Jlucuusia u ip.] — Cankr-IletepOypr. : Menaenees, 2013. — 392 ¢. — ISBN
978-5-94922-034-4.

3. YucrakoBa T. b. Maremarnyeckoe MOAEIMPOBAHUE XUMHKO-TEXHOJOTHUYECKUX OOBEKTOB C
pacripeieieHHbIMU TTapaMeTpamu : y4eb. mocooue mis By3oB / T. b Uucrakosa, A. H.
[Tomocwun, JI. B. l'ombrieBa. — Cankrt-IletepOypr. : LHOIT «IIpodeccusi», 2010. — 240 c. — ISBN
978-5-91884-015-3.

4. Yucrtsxoa T. b. IIpuMenenne yHUBEpCaIbHBIX MOJACIUPYIONIMX MPOTpaMM JJis CUHTE3a U
aHaJM3a TEXHOJIOIMYeCcKHX mpoueccos : yue0. mocobue / T. b. Hucrtakosa, JI. B. ['onblesa, A.
B. Ko3znoB; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®eneparuu, CaHKT-
[TeTepOyprekuit rOCy/1apCTBEHHBIN TEXHOJOTUYECKUN WHCTUTYT (TeXHUUYECKUI
yHuBepcureT), Kadenpa cucteMm aBTOMaTH3MPOBAHHOTO NMPOEKTUPOBAHUS W YIPABICHHS. —
Canxkr-IlerepOypr : CII6OI'TU (TY), 2011. — 65 c.

0) 3JIEKTPOHHBIE YUeOHbIC U3IaAHUA:
1. I'ymepoB A. M. MaTtemaTnueckoe MOJEIMPOBAHUE XMUMHKO-TEXHOJIOTMYECKUX IPOIECCOB !

yue0. mocooue i By3oB / A. M. I'ymepoB. — 2-¢ uzn., nepepad. — CII6. ; M. ; Kpacunonap :
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Jlans, 2021. — 176 c¢. // Jlamp : »3nekTpoHHO-OMONMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/168613 (mata oOpamenus: 30.04.2020). - Pexxum mgocrtyma: mo
noanucke. - ISBN 978-5-8114-1533-5.

2. MogenupoBanue ¥ ONTHUMHU3AIMA ~ XUMUKO-TEXHOJIOTHYECKUX CHCTEM C  [OMOIIBIO
MHTEPaKTHBHOW MH(POPMAIIMOHHO-MO/Ienupyomiei nporpammsl Aspen PLUS : y4e6. mocobue /
[B. A. XomoxuoB u ap.]; MunucrepctBo oOpa3oBanus W Hayku Poccuiickoit denepariium,
Cankrt-IleTepOyprckuii  TOCymapCTBEHHBIH TEXHOJOTUYECKHMH HMHCTUTYT (TEXHUYECKHUMA
yauBepcutet), Kadeapa cucremuoro anammsza. - Cankr-IlerepOypr: CIIOI TU(TY), 2013. —
214 c. // CII6I'TU. Daexrponnas 6ubmmoreka. — URL: https://technolog.bibliotech/ru (nara
oOpatuenus : 25.03.2021). Pexxum noctyna: ais 3aperucTpupoBaHHBIX M10JIb30BaTEINEH.

3. Kpacunobopoapko JI. A. JIeKOMITO3UIIMOHHBII pacyeT XUMHUKO-TEXHOJOTHUYECKHX CHUCTEM C
MIOMOIIIEI0 HHPOPMALIMOHHO-MOIENUpYrotIei mporpammbl Aspen Hysys : yae6. mocobue / [1. A.
Kpacnobopoapko, P. FO. Kynumenko, B. A. XonoaHoB; MunuctepcTBo o0pa3oBaHUs U HayKU
Poccuiickoit ®enepannu, Cankr-IlerepOyprckuii ToCyIapCTBEHHBIM TEXHOJOTUYECKHM
WHCTUTYT (TexHuueckuil yHusepcuteT), Kadenpa cucremHoro ananusza u nuH(GOpMaLIMOHHBIX
texHojoruil. - Cankr-IlerepOypr: CIIOI'TU(TY), 2017. — 33 c. // CII6I'TU. DnexrpoHHas
oubmoreka. — URL: https://technolog.bibliotech/ru (mata obpamenus : 25.03.2021). Pexxum
JocTyna: JUisl 3aperucCTpUPOBAHHBIX [10JIb30BATENEH.

4. Kpacnobopogpko JI. A. CucremHbli aHanu3 OOBEKTOB XUMHMUYECKOM TEXHOJOTMH C
ucnonb3oBanueM ASPEN PLUS u ASPEN HYSYS. (Ha npumepe XMMHKO-TEXHOJOTHUECKON
CUCTEMBI MTOJTy4eHUS TepedTaieBol KUCIOTHI) : yuel. mocooue / 1. A. Kpacuoboposwko, P. TO.
Kymumenko, B. A. XomnomgHoB; MuHuctepctBo oOpa3oBanusi U Hayku Poccuiickoit
Oenepanun, Caskt-IlerepOyprckuif  rOCyJapCTBEHHBIN  TEXHOJIOTHUECKUA  MHCTHTYT
(rexuuueckuit  yHuBepcuteT), Kadenpa cucremMHoro ananmm3a #u  UHGOPMAIMOHHBIX
texHojoruil. - Cankr-IlerepOypr: CIIGI TU(TY), 2017. — 123 c. // CIIGI' TU. DnextpoHHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara o6pamienus : 25.03.2021). Pexxum
JocTymna: JiIsl 3apEerUCTPUPOBAHHBIX MT0JIb30BATENEH.

5. Kpacnobopompko JI. A. MopenupoBanue 5KCTPAKTUBHOM pEKTU(PHUKAIMKA C TOMOUIBIO
nH(pOpMaIMOHHO-MOieupytomiet mporpammbl Aspen Hysys : yue06. mocodue / JI. A.
Kpacnobopospko, P. FO. Kynumenko, B. A. XonoaHoB; MunuctepcTBo o0pa3oBaHus U HAyKU
Poccuiickoit ®enepaumu, Cankr-IletepOyprckuii rocyaapcTBEHHBIM TEXHOIOTMYECKHUHA
MHCTUTYT (TeXHHUYecKuil yHuBepcutet), Kadenpa cucremMHoro aHanusa 1 MHGOPMaIlMOHHBIX
texHosoruil. - Cankrt-Ilerepoypr: CIIGI' TU(TY), 2018. — 62 c. // CIIGI' TU. DnexkrtpoHHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara o6pamienus : 25.03.2021). Pexxum
JocTyna: JUIsl 3aperuCTPUPOBAHHBIX MT0JIb30BATENEH.

8. IlepeyeHb 3JICEKTPOHHBIX 00pPa30BaTeJbHBIX PeCypcoB, HEOOXOAUMBIX [JIsI
0CBOCHUA NUCHUIIJIMHBI.

VYuebnsiit mnan, PIT/{ u yaue6HO-MeToAMYECKIE MaTepHAIIBI:
http://media.technolog.edu.ru.

DJIeKTPOHHO-OMOIHOTEYHBIC CHCTEMBI:
«DNeKTPOHHBIN YnTaIBHBIHN 3a1 — bubmuoTex»: https://technolog.bibliotech.ru/;
«Jlanwy: https://e.lanbook.com/books/.

I[J'ISI pacmiipeHud 3HAaHMHI MO AUCLMILIIMHE PECKOMEHAYCTCA HCIIOJIB30BAThH I/IHTepHeT-
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pecypchl: TPOBOAUTH MOUCK B CHUCTEMax, TakuX Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru ¥ HCHOJB30BaTh MaTEpUAbl CaWTOB, PEKOMEHIOBAHHBIX
Iperno/iaBaTeyeM Ha JIEKIIMOHHBIX 3aHATHSAX.

9. MeToauuyecKue YKa3aHus Jsd oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHMIIJIMHBI.

Bce Bumbl 3aHsaTuii mo guciumianHe «CHCTEMHBIN aHaN3 XMMHYECKHX TEXHOJIOTHIM
MPOBOSTCS B cOOTBETCTBUU ¢ TpeboBanusmu cienyrommx CTIT (CTO):

CTII CIIGI'TU 040-02 KC VYKIB. Bunbl yueOHbIX 3aHsTuii. Jlekmus. OOmme
TpeOOBaHUS;

CTO CIIoI'THU 018-2014 KC VYKJ/IB. Bunet ydeOHbix 3ansaTuii. CeMmMuHapbl H
npakTudeckue 3anstus. O0mue TpeOoBaHMs K OpraHu3alliy U MPOBEICHHUIO;

CTII CIIoI'TA 048-2009 KC VYKJ/IB. Bunbr yueOHbIX 3aHaTuil. CaMOCTOSTEIIbHAs
tanupyemMast padota crynentoB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOAMMOTO Ha HW3Y4YCHUE MAAHHOW MUCIMIUIMHBI, JTy4IIe
BCEr0 OCYILECTBIISATh HA BECh CEMECTp, MpelycMaTpHuBas MPHU ATOM PETYJSIPHOE MOBTOPEHUE
MIPOMICHHOT'O MaTepuaJa.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3aluMd Y4eOHOTro mpoliecca sl CTYJICHTOB
SIBJIIETCS:

TUTAHOBOCTh B OPraHU3aluy Y4eOHOH pabOThI;

Cepbe3HOE OTHOIICHHE K U3YUYECHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsTHS CTYIEHT MOIKEH NPUXOIUTh, UMEsl 3HAHUSA T10 YK€ U3YYCHHOMY MaTepHaiy.

10. ITepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIL3yeMbIX NMPHU OCYIIECTBJICHUHU
00pa3oBaTeIbHOIO Mpolecca Mo AUCIUILIHHE.

10.1. MudopmManmoHHbIE TEXHOJIOTHH.

B yueOHOM mpomecce MO MAaHHOW IUCHMIUIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTU:

YTEHUE JIEKIIUN C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTalUM;

B3aUMOJICHCTBHE C OOYYarOIMMUCS TOCPEIACTBOM BIIEKTPOHHONH HH(POPMALMOHHO-
00pa30BaTeNbHON cpebl.

10.2. IIporpammHoe obecnieyeHue.

Oducubrit maker Microsoft Office;

YHUBepcallbHbIil MaTeMaTHyeckuii maker MathCAD;

MOJICTTHPYIOIINi TporpaMMHbIii koMiuteke AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).

10.3. ba3bl 71aHHBIX U HHGOPMANIMOHHBIE CTIPABOYHBIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy.

11. MarepuajabHO-TeXHHYECKOe oOOecrieyeHHe OCBOEHHS] JAUCHUIUIMHBI B XoOJe
peajim3aluu 00pa3oBaTeIbHOI NPOrPAMMBI.

Jnis  BeneHHWsl JIEKIMOHHBIX 3aHATUH  HCHOJB3YETCS  ayIuTOpHs, O0OpyAOoBaHHAA
MIPOEKTOPOM, 3KpaHOM, HOYTOYKOM, Ha 100 mocagouHbIX MECT.

Jiga  BeneHMA  NPAKTUYECKUX — 3aHATUM  HCHOJB3YETCS  KOMIIBIOTEPHBIM  KJIacc,
000pyT0BaHHBIN IEPCOHATBLHBIMU KOMITBIOTEPAMH, 00HETMHEHHBIMH B CETh.

12. Oco0eHHOCTH OCBOEGHHMS JUCHHUILUIMHBI MWHBAJWIAMH M JHLAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTAMM 3/10POBbSI.
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JUisi WHBAaNMIOB M JIMI C OrPAHWYCHHBIMH BO3MOKHOCTSIMH y4YeOHBIE IpOILIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [lososkeHHMeM 00 opraHM3anuu y4eOHOro Iporecca ajs
0o0y4YeHHsT MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),
yTBEpKJIeHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamme TUCIIUTITHHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCHUIIJINHE
«CHcTeMHBIH AaHAJINH3 XUMHYECKHX TEXHOJI0THii»

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (GopMHUPOBAHMSI.
Wnnexc
8 Copepxanue Ortan GopmupoBaHus
KOMIICTCHIIU N
OIIK-4 CriocobeH  HUCMONb30BaTh  METOJIBI  MaTEeMaTHYECKOTO IIPOMEXKYTOYHBIN

MOACIIUPOBAHUA OTACJIBHBIX CTaI[I/Iﬁ u BCCTO
TCXHOJIOTHYCCKOT'O Ipornecca, OCYHICCTBJIATDH
TeOpeTI/I‘leCKI/Iﬁ AHAJIN3 U 3KCIICPUMCHTAJIbBHYIO IIPOBEPKY
AJICKBATHOCTHU MOACIIN.
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2. IToka3aTe/in M KPUTEPHHU OLIECHUBAHNS KOMIIeTEHINI HA Pa3JIMYHBIX 3Tanax ux (POpMHUPOBaAHMS, IIKAJIA OLeHUBAHUS

Ko n HaumeHoBanue

YpoBHH c(HOPMHUPOBAHHOCTH

ITokazarenu .
UHMKaTopa Kpurepuii (onucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
c(hOpMUPOBAHHOCTH

JOCTUKEHUS (1eCKpHITTOpBI) OIICHUBAHUS | «yJOBJIETBOPUTEIILHO» «XOpOLLIO» COTITUYIHO»

KOMIIETEHIINH (oporoBbIit) (cpennwmii) (BBICOKMIA)
OIIK-4.3 HasbiBaeT 6a30BbIe IIpaBunbHbIE IIepeuncinser Ilepeunciger ocHoBHBIE | Ilepeunciaer
M Cronbp30BaHue HOPUHIUIIAMA U METO/IbI OTBETHI Ha OCHOBHBIE METO/IbI U METO/bI U IPUHIUIIBI OCHOBHBIE METO/IbI U
COBpEMEHHbBIX cucremHoro ananuza (3H-1). BOMpockl Ne 1 - | MPUHIKIIBI CHCTEMHOTO | CUCTEMHOTO aHalIn3a 0e3 | MPUHIIUIIBI CHCTEMHOTO

8 K 9K3aMeHy | aHaJu3a C OIIMOKaMH. | OIIMOOK, HO MyTaeTcss B | aHanu3a. Moxer

MIPOrPaMMHBIX

MPOJYKTOB B 00J1acTH
MIPOBEICHUS
MaTEeMaTHYECKHX
pacueToB

Ilepeunciasier WHCTPYMEHTBI
HNOATOTOBKA W TPUHSITHUS
pelieHuit IS CHCTEMHOrO
aHaJM3a, PaclpoCTpaHeHHBIC B
IPaKTHKE HPOMBIIIUICHHO
pa3Buthix cTpaH (Y-1).

METOJax.

IMPUMCHUTDH 3THU 3HAHUA
IJI1 pCIICHUS
HWHXXCHCPHBIX 3a/1a4.

Nwmeet npeacraBnenue
0 Pa30MKHYTBIX U
3aMKHYTBIX CUCTEMax.
Ilepeuuncnser
MPOLICAYPHI,
QITOPUTMBI IPUHATHUS
pelIeHni ¢ OnOKamMHu.

PacckasbiBaeT nprueMsl,
METO/IbI, CIIOCOOBI
HUCCICOOBAHUS CIIOKHBIX
CHCTEM C IIOMOIIIBIO
HaBOISIINX BOHpOCOB.

CrocobeH
CaMOCTOSTEILHO
ONPEACIISTH THUII
XHMHKO-
TEXHOJIOTHYCCKOM
CHCTEMEI,
BBIYHCIIUTEIIbHBIE
WHCTPYMEHTHI JIJIs
IIPUHATHUS PELICHUI.
Jlerko opueHntupyercs
B TEpPMHUHAX.

JleMoHCTpUpYeET C ommbkamu dopmynupyet CamocTosTensHO
TEOPETUYECKHI MOAXO, ¢bopmynupyer 3aKOHOMEPHOCTH pelaer 3agadn
00BsACHSIOLIUI 3aKOHOMEPHOCTH CHUCTEMHOTI'0 aHaJIu3a C CHUCTEMHOTO aHaJIN3a
3aKOHOMEPHOCTU CUCTEMHOI'O CHUCTEMHOI'0 aHaJIN3a. HEOOIbIINMHU XUMHKO-
aHaJIM3a B Pa3INYHbIX M0JICKa3KaMU TEXHOJIOTHYECKHUX
texHojorusx (H-1). MIPENOoIaBaTelIs. O00BEKTOB U CUCTEM.
Ilepeunciisier OCHOBHBIE IIpaBunbpHbBIE [Iepeuncisier ITepeunciiger ocHoBHbIE | [lepeuncisger
JTaIbl MOJAEIUPOBAHNS OTBETHI HA OCHOBHBIE dTaIbl 3Tanbl MOJIEITUPOBAHUS OCHOBHBIE JTaIlbl
XUMHUKO-TEXHOJIOTMYECKUX BoIpockl Ne 9 - | MoaenupoBaHus XHUMHKO- MOJIEIIMPOBAHUSA

13 k 5K3aMeHy | XMMHUKO- TEXHOJIOTUYECKUX XUMHKO-

nporieccoB u cucrem (3H-2).
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Kon u HaumeHnoBanue
WHIUKaTOpa
JIOCTHKEHUS

KOMITETEHLINU

YpoBHU chopMUPOBAaHHOCTH

TEXHOJOTUYECKUX OOBEKTOB H
cucrem (Y-2).

MIOHATHS SA3LIKOB,
CUCTEM
MOJICITUPOBAHUS.

CHUCTEM MOJCIUPOBAHUS
¢ HEOOJIBIIUMHA
MOJICKa3KaMH
npernoaaBaTes.

[TokazaTenu .
Kpurepuii (omucaHue BBIPQXKEHHOCTH JIECKPUITOPOB)
copmupoBarHoCTy OIICHUBAHUS | «YJIOBJIETBOPUTEIHLHO» «XOpOIIIO» COTJIMYHOY
(mecKpunTOpHI) . . .
(opoTOBHIiA) (cpenuuii) (BBICOKHIN)
TEXHOJIOTHUECKHUX MIPOIIECCOB U CUCTEM 0€3 | TEXHOJIOTHUYECKUX
MIPOLIECCOB U CUCTEM C | OIIMUOOK, HO MYTAETCSI B | IPOLIECCOB U CUCTEM.
omrOKamH. MOCJIE/I0BATEIBbHOCTH, MoeT MPUMEHUTH 3TU
KJIacCU(UKALIUU. 3HAHUSA JUI PelleHus
WHKCHEPHBIX 3a7a4.
Ilepeuncisier npuemsli, [IpaBubHBIE Nmeet npeacraBinenne | PacckaspiBaeT NpUeMsbl, Crniocoben
METO/TbI, CIOCOOBI OTBETHI HA 0 MpUeMax, METOJIax, METO/Ibl, CIOCOOBI CaMOCTOSATEIILHO
(dopManu3aui XMuMHUKO- Borpocsl Ne 14 | crioco6ax dbopmanu3anuu XMMHKO- | (popMann30BHIBaTH
TEXHOJIOTHYECKUX O0BEKTOB, -20 dbopmanuzanuu TEXHOJOTUYECKHIX OOBEKTHI U MIPOLECCHI
IPOLIECCOB, ABJIEHUH 1 SK3aMCHY XAMHKO- 00BEKTOB, TPOIIECCOB XAMHAYECKON
peaM3aIiyu ux B TEXHOJOTHICCKHIX MIPY IMUATAITTOHHOM TEXHOJIOTUH H
MPOrPaMMHBIX CPEICTBaX 00BEKTOB, MPOLIECCOB B | MOJICTUPOBAHUU C pealln30BbIBAThH UX B
moaenupoBanus (3H-3). MIPOrPaMMHBIX MTOMOIIHIO HABOISAIIUX MIPOTPaMMHBIX
CpelcTBax. BOITPOCOB. CpelcTBax
[lepeuuncnser MojenupoBanus. Jlerko
POy PHI, OpPUEHTHPYETCS B
QIITOPUTMBI TEPMUHAX.
MMUTAIIIOHHOTO
MOJICIIMPOBAHUS C
omuOKamH.
OO0bsicHsIET UCIIOIB30BAHUE IIpaBunbHBIE C omubkamu dopmynupyer Crnocoben
COBPEMEHHBIX IPOrpaMMHBIC | OTBEThI Ha dhopmynupyer MaTeMaTH4ecKoe CaMOCTOSTEIILHO
KOMIUIEKCHI JJIs1 Borpockl Ne 21 | pmarematuueckoe OIMCaHNE XUMHUKO- COCTaBJISITH
MaTeMaTHYECKOTO -35 K OTHMCaHNE XUMHUKO- TEXHOJOTUYECKHIX MaTeMaTH4eCKOe
MOJIETUPOBAHUS 1 OK3aMCHY TEXHOJOTHIECKUX 00BEKTOB, OCHOBHBIE OIHCaHUE XUMHUKO-
ONITHMH3AIH XUMHUKO- 00BEKTOB, OCHOBHBIC TIOHSTHS SI3BIKOB, TEXHOJIOTUIECKHIX

00BEKTOB U CUCTEM.
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Kon u HaumeHnoBanue
WHIUKaTOpa
JIOCTHKEHUS

KOMITETEHLINU

[Tokazatenu
c(OpMUPOBAHHOCTH
(mecKpunTOpHI)

IMoxa3bIBaeT HaBBIKKA PAOOTHI
C COBPEMEHHBIMH
UH()OPMaMOHHBIMU
TEXHOJIOTUSIMH U
HPOTrPaMMHBIMH NTPOAYKTaMHU
JUIS MAaTeMaTHYEeCKOTO,
KOMITBIOTEPHOTO,
UHPOPMALTHOHHOTO
MOZIETTUPOBAHHS XUMHUKO-
TEXHOJOTNYECKUX IPOLECCOB
u cucrem (H-2).

Kpurepunit
OLICHUBAHUS

YpoBHU chopMUPOBAaHHOCTH

(omucaHue BBIPQXKEHHOCTH JIECKPUITOPOB)

«YIOBIETBOPUTEIILHOY «XOpOIIIO» COTJIMYHOY
(opoTOBHIiA) (cpenuuii) (BBICOKHIN)
Cnabo opueHTHpyeTcs | BeImomHsSET anroputm BeimonHseT anroputm
B aJITOPUTME PaOOTHI paboThI paboThI
HH(pOPMaIMOHHO- nH(pOpMaIMOHHO- nH(pOpPMaIMOHHO-
MOJICTUPYIOLIHX MOJICTTUPYIOIIHX MOJICTTUPYIOIITIX
pOrpaMM JJIsi XUMUKO- | IPOTpaMM JJIsi XUMUKO- | porpamm 0e3 OmmooK,
TEXHOJIOTHIECKUX TEXHOJIOTUIECKUX CIIOCOOCH

IIPpOLECCOB U CUCTEM.

MIPOIIECCOB M CUCTEM C
HeOOJIBIINMH OIITHOKAMU

CaMOCTOATCIIBHO
MOACIINPOBATH XUMHKO-
TCXHOJIOTHYCCKHUC
MpouecCbl U CUCTCMBI.

[lIxana ouenuBanus coorserctyer CTO CIIOI TU(TY):
[To gucuumIMHE MPOMEKYTOYHAsI aTTECTallus MPOBOAMUTCS B (opMe dK3aMeHa, IIKaja OICHUBAHUS — OayuibHas («OTIMYHOY», «XOPOIIO»,

«y/I0BJIETBOPUTEIILHO», «HEYAOBIECTBOPUTEILHOR).
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3. TunoBble KOHTPOJIbHBIE 32/IaHNS VIS IPOBECHHUS MPOMEKYTOYHOH ATTeCTAUHN

a) Bonpocbl 11 OLEeHKH 3HAHMil, YMEHUH W HABBIKOB, C(POPMHMPOBAHHBIX Y
cryaenta no komnerenuuun OIK-4:

1. CrpykrypHblit ananu3 cucteM. OCHOBHBIC IOHATHS: OPUEHTUPOBAHHAS AyTa, MyTh,
KOHTYP, KOMILJIEKC.

2. CriocoOblI MpeICTaBICHUS CTPYKTYPBI CUCTEM.

3. Onpenenenrie BRIYUCIUTEIBLHOM IMOCIEA0BATEILHOCTH "' pa3OMKHYTHIX" CHCTEM-
HeoOXOoUMBIH 3Tan ee pacuera. AiaroputMmsl onpenenenus BIIPC.

4. OcHOBHBIE 33J]Ja4l CTPYKTYPHOI'O aHaJIM3a "3aMKHYTBIX" CUCTEM.

5. AIropuTMBbI BBIJIENIEHUSI KOMIUIEKCOB.

6. Beiienenue KOHTYpOB.

7. OnTUMaIbHOE MHOXECTBO Pa3pbIBAEMBIX AYT.

8. Cocrasiienne nHGpOpMaMOHHOM 0J10K-cxeMbl pacdyeTa XTC.

9. OOuIKe BOMPOCH MOJICITUPOBAHUSI.

10. IIpenMeT Teopuu MOJICTUPOBAHMS.

11. Postb 1 MECTO MOJICTTUPOBAHHS B UCCIICTOBAHIH XUMUKO-TEXHOJIOTUIECKUX CHCTEM.

12. Knaccugukanus Moaemne.

13. MaremaTHueckue CXeMbl MOJCIUPOBAHMS XUMUKO-TEXHOJIOTUUECKUX CUCTEM.

14. OcHoOBHBIE TOIXO/IBI K TPOSKTHPOBAHUIO XUMHUKO-TEXHOJIOTHYECKUX CUCTEM.

15. HenpepbIBHO J€TEpMUHUPOBAHHBIE XUMUKO-TEXHOJIOTUYECKUX CUCTEM.

16. UmMuTanimoHHOE MOJEIUPOBAHIE XUMUKO-TEXHOJIOTHYECKUX CUCTEM.

17. Ilpouenypa UMHUTALIUOHHOTO MOJEIUPOBAHUS.

18. ®opmanuzanus nporeccoB GyHKIIMOHUPOBAHUS HHPOPMAIIMOHHBIX CHCTEM.

19. Umuranust pyHKIMOHUPOBAHUS CUCTEMBI.

20. O6001eHHBIE ANTOPUTMBI IMHTAIIIOHHOTO MOJICIIUPOBAHHSL.

21. AnropuT™M MOAETUPOBAHUS MO MPUHITUITY OCOOBIX COCTOSHUM.

22. MonenupoBaHHe CITy4aifHbIX BO3JICHCTBUH.

23. OcoOEHHOCTH MOJEIUPOBAHUSI CITyYaitHBIX COOBITUH.

24. BeruncieHue HeMpepbIBHBIX CIyYaiHbBIX BEJINYHH.

25. MopaenupoBaHue HOPMAIBHO PACIIPEICIICHHON CITYIaiilHON BEIIMYUHBI.

26. MojennpoBaHUe CUCTEM C MCIIOJIb30BAaHHEM THITOBBIX MaTEMAaTUYECKUX

CXEM.

27. bnouHble HepapXxUyeCKHe MOJIENIN POLecCOB (PYHKIIMOHUPOBAHUS CUCTEM.

28. [IporpaMMHbIe U TEXHUUECKUE CPEJICTBA MOJIEIHPOBaHus ciucteM. OCHOBHBIE
TIOHSATHS SI3BIKOB M CHCTEM MOJICIIUPOBAHUSI.

29. Cratuctuyeckass o00paboTka pe3yabTaToB B IPOLECCE MOIECTUPOBAHMS
nH(pOpMaLMOHHBIX cucTeM Ha DBM.

30. [Ipumenenue qudQepeHnnanbHbIX YpaBHEHUH TSl OTIMCAHUS TPOLIECCOB!
AQHAJTUTUYECKOE M YUCICHHOE peIlIeHHe.

31. Onncanue OCHOBHBIX OJIOKOB M CO3IaHUE ITOICUCTEM.

32. MaTteMaTHuecKoe ONMCaHNe PEAKIMU B peakTope cMeleHus. Pemenne
TuddepeHIaIbHbIX YpaBHEHUH.

33. MonenupoBaHie TEXHUIECKUX CUCTEM, XUMHUYECKUX PEaKTOPOB.

34. MonienupoBaHie peakTopa ¢ HEMOIBUKHBIM CJI0EM KaTajau3aTopa ¢ UCIOIb30BaHUEM
OJHOTIAPaMETPUUYECKON MOJIEIIH.

35. OCOOCHHOCTH IBYXITApaMETPUICCKON MOJICITH.

HpI/I CIa4e d3K3aMC€Ha CTYJACHT IMOJIYYacT JiBa BOIIpOCa U3 NEPECUYHA, MPHUBCACHHOI'O BEIIIC.
BpCM}I NMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI — 10 30 muH.
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4. MeToanueckne MaTepuajibl Ui ompe/esieHUsi MPOLeAYpP OUeHUBAHUS 3HAHUIA,
YMEeHHIl 1 HABbIKOB, XaPAKTEPU3YIOIIMX 3TANbI (POPMUPOBAHUS KOMIIETEHIIHI.

[IpoMexyTouHass arTecTals TO JUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpeboBanussmu CTO CIIOGI TU(TY) 016-2015 KC YK/IB. Ilopsimok opraHu3aiiuy U mpoBeIeHUS
3a4E€TOB M SK3aMEHOB.
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