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1. Hepeqenb IIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHI/Iﬂ o AUCHHUIIMHE, COOTHECEHHBLIX C IUVIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHUA

00pa3oBaTeJIbLHOM NPOrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl MATUCTPATYPBl 00YUAIOIIUIACS TOHKEH OBJIAETh CICAYIOMIUMH Pe3yJIbTaTaMy 00ydeHHUs

10 JUCIUILINHE:

Ko n naumenoBaunue

KOI[ U HAMMCHOBAHUC MHAUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETEHLIUU JIOCTUXKEHUA KOMIIETEHIIUU (meckpumnTopsi)
OIIK-4 OIIK-4.1 3HATH:
Croco0eH  OCyIIEeCTBISATh  OICHKY | BiameHue COBpEeMEHHBIMH METOJAMH | - OCHOBHBIC JTalbl MOJCIUPOBAHMS W aHanu3a 3PQHEKTUBHOCTH

3(1)(1)6KTI/IBHOCTI/I TCXHHUYCCKUX CHCTCM
METOJaMM CHCTCMHOIO aHajiu3a H
YIIpaBJICHUA

aHajan3a a¢hdexTuBHOCTH
TEXHOJIOTUIECKOTO Mpolecca

npoiieccoB u cuctem (3H-1);

YmMmern:

- HCIIOJIb30BAaTh COBPEMEHHBIE MPOrPaMMHBIE KOMILJIEKCHI
aHanmu3a 3(dexTruBHOCTH TporieccoB u cucteM (Y-1).
Baagern:

- HaBBIKaMH pPA0OTBI C COBPEMCHHBIMH HH()OPMAIIMOHHBIMH
TEXHOJOTHUSIMU W MPOrPaMMHBIMH TPOAYKTaMU [UIsl aHaiIu3a
¢ dexkTUBHOCTH TexHuueckux cuctem (H-1).

JJIs

OIIK-6

Crnocoben MIPUMEHSATD METO/IbI
MaTeMaTHYeCKOro, (YHKIIMOHATIHLHOTO
U CHUCTEMHOIO aHaju3a I PEIICHUS
3a/1a4 MOJICTUPOBAHUS, UCCIIEIOBAHUS

u CUHTE3A ABTOMATUYECKOTO
yTpaBICHU TEXHUYECKUMU
o0BeKTaMM

OIIK-6.1

Hcnonb3oBanue MaTeMaTUYECKOTO
amnmapatoM JUIsl ONMCaHUs, aHalIu3a,
TEOPETUYECKOTO "
DKCIEPUMEHTAJIBHOTO  MCCIEN0BaHUS
CHCTEM yIpaBiIeHUs

TCXHOJIOTUYCCKUMH ITpOoLeCCaMn

3HaTh:

- TPHEeMbI, METOJbl, CIOCOOBI (OopMaATU3AUN  XUMHKO-
TEXHOJIOTHYECKUX OOBEKTOB, MPOILIECCOB, SBICHUN U peatu3aiiuu
HX B IPOTPAMMHBIX CPEACTBAX MOICIUPOBAHUS U YIPaBICHUS
(3H-2).

YMmerThb:

- HCMOJb30BaTh COBPEMEHHBIE NPOrPAMMHBIE KOMIUIEKCHI IS
MATEMATHUYCCKOT O MOI[eJ'H/IpOBaHI/ISI, OIITUMH3AIINU U ynpaBneHI/m
XUMHUKO-TEXHOJIOTHUECKUMHU TIporieccaMu U cucremamu (Y-2).
Baagern:

- HaBbIKaMH pPa0OTBI C COBPEMEHHBIMU HH(POPMAIIIOHHBIMH
TCXHOJIOTHUAMHA n HpOl”paMMHBIMI/I HpO}IyKTaMI/I JJIsSL
MaTeMaTH4YeCKOTo, KOMITbIOTEPHOTO, UH(OPMAIIMOHHOTO
MO)ICHHpOBaHI/ISI XUMHUKO-TCXHOJIOTHUYCCKUX HpOHeCCOB U CHUCTEM

(H-2).




2. MecTo AUCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMBbl.

JucuumumHa otHocuTes K o0s3atensHoi yactu (51.0.05), u uzyyaercs Ha 1 u 2 Kypcax BO
2 u 3 cemecTpax.

B MeroguueckoM IUIaHE JWCUMIUIMHA ONMUPAETCS HAa AJIIEMEHTHl  KOMIICTCHIIUH,
chopMHpOBaHHBIE  TpPU  HU3YYEHHH  JUCHUIUIMH  «MaTematudeckoe  MOACITUpPOBAHMUE,
GYHKIMOHANBHBIA aHAM3» ©  «MoJenn ¥ METOAbl IOCTPOCHHUS CHUCTEM  yIIPaBIICHUS
TEXHOJIOTUYECKUMHU  Tpoueccamuy». [lomyueHHble B mporecce HM3y4eHHS — JUCLUIUIAHBI
«MareMaTH4eCcKue METOJbl M INPOrpaMMHbBIE CpPEACTBAa MOJCIMPOBAHUS TIPOIIECCOB U CHUCTEM»
3HAaHUS, YMEHUS W HABBIKK MOTYT OBITh HCHOJB30BaHbI IPU  BBIIOJHEHHUH HAY4HO-
MCCIIEIOBATEIILCKOW PabOThI, MPOXOXKACHUH TPEATUTUIOMHON MPAKTHUKH, & TAKXKE TIPU BBITOTHECHUN
BBIITYCKHON KBaTM(PUKAIMOHHON pabOThl (MaruCTepCKOM JUCCEPTALIUN).

3. O0beM JUCHHUILINHBI.

Bcero,

Bun yae6HO# paboThI 3E/aKan, 4acos

O01mas Tpya10eMKOCTb TN CHUNITHHBI 4/144

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YACOB)

KonrakTHasi paboTa ¢ npenojaaBarejieM: 81
3aHSTHSI JISKIIMOHHOTO THIIA 18
3aHATHS CEMUHAPCKOIO TUIA, B T.4. 60

CEMHUHAPBI, IPAKTHYSCKUEC 3aHATHUS (B TOM YHCIIC TPAKTHICCKAS 28

MOJATOTOBKA)

nabopaTopHbIC PaOOTHI 32

KkypcoBoe npoektupoBanue (KP wu KII) _

KCP 3

Jpyrue BUJIbl KOHTAKTHOH paboThI —

CamocrosiTesibHasi padoTa 63
®opma tekymero koutpous (Kp, pedepar, PI'P, acce) Y cTHBIE ONPOCHI
®opma npomexyTouHoii arrecrannu (KP, KII , 3ager, sx3amen) 3auersl




4. Coepsxkanue QM CHUILTHHBI.

4.1. Pa3zgeapl AUCHUIINHBI U BUABI 3aHATHMA.
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1. | OcHOBHBIE HOHSITHS 2 - 4 8 OIIK-4 | OIIK-4.1
MOJICTTUPOBAHUS XUMHKO-
texHonoruueckux cucrem (XTC)

2. | OcHOBBI pabOTHI C TPOrPAMMHBIMH 2 - 4 8 | OIIK-4 | OIIK-4.1
CpeJCTBAaMHU KOMITbIOTEPHOI'O
MOJICTTUPOBAHUSI.

3. | ®opmanm3anus U aaropUTMH3aLUS 4 4 10 | OIIK-4; | OIIK-4.1;
MIPOLIECCOB (PYHKIIMOHUPOBAHUS OIIK-6 | OITK-6.1
XTC.

4. | MaremaTtuueckoe MOAEIUPOBAHNE 4 4 4 12 | OIIK-6 | OIIK-6.1
CTaTHYECKUX PEKUMOB 00BEKTOB
XUMHYECKOHN TEXHOJIOTHH.

5. | Cunare3 XTC ¢ UCIIOIb30BaHUEM 4 4 6 OIIK-6 | OIIK-6.1
MIPOrPAMMHBIX CPEJICTB
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI.

6. | Orrummsanus XTC ¢ moOMOIIBIO 2 6 4 6 OIIK-6 | OIIK-6.1
MPOTPaMMHBIX CPEJCTB
KOMITBFOTEPHOTO MOJICITUPOBAHUSI.

7. | MaTtemaTnueckoe MOJIeIMPOBAHUE 4 4 4 6 | OIIK-6 | OIIK-6.1
JTUHAMHYECKHX PEKUMOB 00OBEKTOB
XAMHUYECKOH TEXHOJIOTHH.

8. | MonenupoBanue XTC kak 4 6 4 7 OIIK-6 | OIIK-6.1
O00BEKTOB YIIPABJICHUS C TIOMOIIBIO
MPOTPAMMHBIX CPEJICTB
KOMITBFOTEPHOTO MOJICITUPOBAHUSI.




4.2. 3aHATHA JeKIUOHHOI0 THIIA.

Ne
paszerna
JIUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHue 3aHSATUS

O0nemM,
aKaj. 4achl

NunoBanuonHas
dbopma

1.

OCHOBHbIE TOHATHUSI MOJICTUPOBAHUS XUMUKO-
texHosiornaeckux cucreMm (XTC). Dnementsr XTC.
Crpoenue u ¢pynkunonupoBanue XTC.
Knaccudukanus XTC. 3akoHOMEpHOCTH
¢ynkunonuposanust XTC. Meronsl u Moaenu
Teopuu cucteM. MeTo/ el HopMamTu30BaHHOTO
npencrasienus X TC. MudopMannoHHBINH TOIX0A K
ananmuzy XTC.

2

Craiin-
[pe3eHTaLHs

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

Craiin-
[Ipe3eHTaLHS

MatemaTnueckoe MOAECINPOBAHUE CTATHYECKUX
PEXUMOB 00BEKTOB XUMUYECKOM TEXHOJIOTUH.
OcHOBHbIE OHATHS U orpeneseHus. TpeOoBaHus K
MareMaTHueckoi Mmonenu. Kimaccudukarmst
MaTeMaTHUYECKUX MoJeneld. Maremarnueckas MOJeNb
armapara UeajlbHOro cMeleHus. MareMmarnueckas
MOJI€JIb allapaTa HACaJIbHOIO BBITECHEHUS.
MaremaTtrueckas MOZEIb alapara HEIOIHOIO
IIPOJOJIBHOTO NepeMelnBanus. Moaenu
IIEPUOIUYECKUX PEAaKTOpOB. MozennpoBaHue
TEIUIOBBIX ITPOLIECCOB.

Craiin-
pe3eHTAIHS

Ontumuzanus XTC ¢ moMomipio NporpaMMHBIX
CPEICTB KOMIIBIOTEPHOI'O MOJIEITMPOBAHUS.
OcHoBHble 3a7aun onTuMu3anuu. Knaccudpukanus
METO/I0B ONTUMH3AINU. BEIOOP MOMCKOBBIX
nepeMeHHbIX. CHMITJIEKCHBIE METO/Ibl ONTUMH3ALIH.
AnroputMm Metona. [ToHsATHE O rpagUEHTHBIX
METOJIaX ONTUMH3ALUU

Craiin-
Mpe3CHTAIHS

Marematuueckoe MOAECTMPOBAHNE JUHAMHYECKUX
pe}KI/IMOB O6’B€KTOB XI/IMI/I‘ICCKOﬁ TCXHOJIOTHUHA.
OcHoBHbIE TOHATHA U onipeaeneHus. Oomas
XapaKTepI/ICTI/IKa INHAMHUYCCKUX pe)KI/IMOB.
VYrporuieHrne MaTeMaTHYeCKIX MOJIeIel Mpu
HCCIIeN0BaHNH JUHAMUKN cucteM. OcoOeHHOCTH
UCTIONIb30BaHUsl HH(GOPMAITMOHHO-MOIEIUPYIOIIUX
nporpaMM JJISA pvaeTa JIUHAMHUYCCKUX pe)KI/IMOB
XTC.

Craiin-
Mpe3eHTAIHS




Ne

pasena HanmenoBanme TeMbI OOnemM, |MHHOBanuMoHHas
U KPaTKOe COJIepIKaHue 3aHSATHUS aKaj. 4achl dbopma
JUCIUILTAHBI

8. MonenupoBanne XTC kak 00bEKTOB yIpaBICHUS C 4 Crnaiin-
MIOMOIIHIO IPOTPAMMHBIX CPEJCTB KOMITBIOTEPHOTO pe3eHTAIHS
MoJieIpoBaHus. MoaenupoBaHue mporecca
PEryIMPOBAHUS TEMIIEPATYPHI B XUMUYECKOM
peakTope. MoaenupoBaHue npolecca yrnpaBieHUs
KacKaJIOM PEaKTOPOB C MPOTHBOTOYHBIM
oxJaxaeHueM. MozenupoBaHue mpoiecca
yIpaBiIeHUsS peKTU(DUKAIIMOHHON KOJIOHHOM.

PerynupoBanue ypoBHS )KUAKOCTH B EMKOCTH.
4.3. 3aHATHS CEMUHAPCKOI0 THIIA.
4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHS.
Ne
pasena HaumeHnoBaHue TeMbl O6beM, | uHOBanMOH
1 KPaTKOE COJICP KaHUE 3aHATHUS akaj. 4acel | Has Gopma
JUCITUTIAHBI

3. OcoOeHHOCTH METOI0JIOTUH (POpPMATTH3AINN U 4 rpyIIOBast
nepepaboTKH KaueCTBEHHOM HH(OpMAaILIUY B TUCKYCCHUS
IpUMeHEeHNH K ci10xHbIM X TC.

4. MatemaTtuueckoe MOJEIUPOBAHHE 4 rpynmnoBas
CTeXHOMeTprudecKoro peakropa B Aspen Hysys. JTUCKYCCHS
MatemaTtuueckoe MOJEIUPOBAHHUE PEAKTOpa
MIOJIHOTO CMEIIEHUS, pEaKTOpa UIeaTLHOTO
BBITECHEHHUA U peakTopa ['n60ca B Aspen Hysys.

5. [TocTaHOBKa 3a/1a4¥ CHHTE3a KaK 3a7a4u 4 TpyHIoBast
ONTUMHU3AIINHU IO CTPYKTYPHBIM MapameTpam. Pacyer TUCKYCCHUS
TEXHOJIOTUIECKON CXEMBI MPoIiecca MOTydeHUs
TepedTaneBoil kucioTsl B Aspen Hysys.

6. OnTumu3aiust peakTopa MoJHOTO CMEIICHHS, 6 TpyHIoBast
peakTopa UaeaIbHOTO BHITECHEHHSI U PeakTopa TUCKYCCHUS
I'u66ca B Aspen Plus u Aspen Hysys.

7. Pacyer 1 aHaM3 9yBCTBUTEIILHOCTH 4 TpyHIoBast
pekTudUKaIMOHHON KOJIOHHBI B Aspen Plus u Aspen TUCKYCCHUS
Dynamics.

8. MonenupoBaHue mpoiecca peryaTupoBaHus 6 rpynmnoBas
TEMIIEPATyphl B XUMHUYECKOM PEaKkTope B JTUCKYCCHS
nporpammax MathCAD u Aspen Hysys.

MoenupoBaHue Mmporecca yrpaBIeHAS
PEKTU(UKAIIMOHHON KOJIOHHOM B MPOrpaMMax
MathCAD u Aspen Hysys.




4.3.2. JIabopaTopHbIe 3aHATHSA.

No O6pem, | Ilpumedanue
HanmeHnoBanne Temsl
pasziena aKaj.
" KpaTKO€ COACPIKAHUC 3aHATHA
JUCTTUITIINHBI qachbl

1. CrpykrypHblii aHanu3 cuctem. OnpeneneHue 4
BBIYHCIIUTENILHOM MOCIEI0BATEIbHOCTH «PA3OMKHYTBIX)
cuctem (BITPC) — HeoOXoaumblii ATar ee pacyera.
Aunroputmel onpenaenenus: BITPC.

2. OcHOBBI pabOTHl B MH(POPMAITHOHHO-MOICTUPYIOIIHNX 4
nporpammax Aspen Plus, Aspen Dynamics u Aspen
Hysys. 3anonnenne Heo6X0auMbIX GopM st
MOJICIIMPOBAHUS, 3aJaHHE CIeUN(UKALUHI TOTOKOB,
3ajiaHue crenudukay 0JI0KOB, pacyeT U MOJIyueHue
pE3yJIbTaTOB MOJEJINPOBAHMS.

3. [Toctpoenne GopMaIbHBIX MOJICICH. 4

4. Pacuet TeXHOJIOrMYECKOM CXEMbI OKUCICHUS 4
napakcuiiona B Aspen Hysys.

5. [TocraHoBKa 3a/1a4ul CHHTE3a KaK 3a7aud ONTHMHU3ALUN 4
10 CTPYKTYPHBIM IIapaMeTpam.

6. OnTumu3anus CTeXHOMETPUIECKOro peakTopa B Aspen 4
Plus u Aspen Hysys.

7. Pacuer pexTu(ukanMoHHONW KOJOHHBI B TUHAMHUYECKOM 4
pexxume B Aspen Hysys.

8. PerynupoBanue ypoBHsI )KUIKOCTH B EMKOCTH B 4
nporpammax MathCAD u Aspen Hysys.

4.4. CamocTosiTeJIbHAsA padoTa 00y4aroluXcsl.
Ne
aznena Ilepeuens BOIIPOCOB I O0mewm, dopma
P CaMOCTOSITENIbHOTO U3yUEHUs aKaj. 4achl KOHTPOJIS
JUCITUTIIAHBI

1. Mognenu 1 ux poJib B U3y4E€HUU IIPOLIECCOB 8 YcTHBIN onpoc
¢ynkuonuposanust XTC. MeTobl Ne 1
MaTEMaTHYECKOI0 MOJEIUPOBAHUS.

2. OCHOBBI PabOTHI ¢ MPOTPAMMHBIMU CPE/ICTBAMHU 8 VCTHBIIH ompoc

KOMITHIOTEPHOTO MOJIETTUPOBAHMS. 3HAKOMCTBO C
CYILIECTBYIOIIUMH MPOrPAMMHBIMH CPEICTBAMHU
KoMIbroTepHOro MosenupoBanus XTC. Otauuns
MIPOTrPaMMHBIX CPEACTB KOMITbIOTEPHOTO
MOJICIIMPOBAHUS IPYT OT Jpyra. bas3sl pusnko-
XUMHYECKHUX CBOMCTB BEIECTB HHPOPMAITMOHHO-
Mozenupytouux nporpamm Aspen Plus u Aspen
Hysys.

Ne 2




pastena ITepeuenb BOIpOCOB 115t O6newm, ®dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JUCLUTIIIUHBI

3. [IpuHIMIIBI aITOPUTMU3ALIUK TPOLIECCOB 10 VYcTHBII ompoc
¢dyukimonuposanust XTC. CymHoCcTh Ne 3
KOMITBIOTEPHOTO MOJIETUPOBAHMS CIIOKHOM CHCTEMBI.
brounas monens. OcobeHHOCTH — (UKcanuu
pe3yabTAaTOB KOMIBIOTEPHOIO MOJEIUPOBAHUS
XTC.

4. N3yuenune npouecca npsMou ruApaTalnyy dTUICHA 12 VYcTHBI onpoc
JUIS TIOJTyY€HHUsI 3TUIIOBOro cnupta. M3yuenue Ne 4
¢dparmenta XTC oxkucnenus SOz B SOs.

5. CuHTe3 ONTUMAaNIbHBIX CHCTEM TEII000OMeHa 6 VCTHBIH onpoc
BapuanTbsl cMHTE3a TeIII000MEHHOH TIOJICUCTEMBI. Ne 5
Paccmotpenue npouecca noiayyeHus: XJ0pucToro
stiiia. CHHTE3 ONTUMAJIBHBIX CUCTEM PEKTU(PHUKALIUY.

6. Ontumuzanus XTC ¢ noMonibio NporpaMMHbIX 6 YcTHbIi onpoc
CPEZICTB KOMIIBIOTEPHOIO MOJICIMpOBaHusA. Buabl Ne 6
onTtuMu3auu. ONTUMHU3AIUS TEITIO00MEHHON
noacuctemMsl. ONTUMH3aLKA MIPOIIECCa B KACKa/Ie

1. OO6m1ast XxapakTepruCTUKA TUHAMUYECKUX PEKUMOB. 6 VYcTHBIH orpoc
VYhpoliieHne MaTeMaTHu4ecKuX MoJeNei npu Ne 7
uccienoBaHuM JuHaMuku cucteMm. Mzyuenne XTC
MOJIyYEHUS] BUHWIIXJIOPUAA

8. N3yuenue nmpoliecca peryaupoBaHus TEMIIEPATyphl B 7 VCTHBIH ompoc
XUMHMYECKOM peakTope. M3ydenus nporecca Ne 8
YIIPaBJIEHMS KaCKaZOM PEAKTOPOB C IPOTUBOTOYHBIM
oxJjaxaeHuem. M3yuenue mporecca ynpaBiieHuUs
peKTU(UKAIIMOHHON KOJOHHOM.

5. IlepeyeHb y4eOHO-METOAMYECKOrO oOOecmeYeHUsl AJIs CAMOCTOSTEJbHOH PadoThI
o0yuyaruuxcst Mo JUCHHUIINHE.

Meroanveckue yKa3aHus Uil 00yJarOMUXCsl 10 OPTaHU3aIMH CAMOCTOSTEIBHON pabOTHI 110
JMCIUITIMHE, BKIIOYasi MEPEUCHb TEM CaMOCTOSTEIbHOM paboThl, (POPMBI TEKYIIIEr0 KOHTPOJS IO
AUCLHUIINIMHE U Tp€6OBaHI/I5[ K UX BBIIIOJJHCHUIO PasMCUICHLI B BHGKTpOHHOﬁ I/IH(bOpMaIII/IOHHO'
obpazoBatensHOl cpeae CIIOI TU(TY) na caiite: https://media.technolog.edu.ru.

6. ®oHJ OLICHOYHBIX CPEICTB /ISl POBEICHUsI IPOMEKYTOYHOM ATTECTALUM.

[TpomexxyTouHast arrecTanusi MO AUCLUIUIMHE MPOBOIUTCS B (hopMe 3aueToB BO 2 U 3
CeMeCTpax.

3ayer mpenycMaTpuBaeT BHIOOPOUYHYIO MPOBEPKY OCBOEHUS MPEIYCMOTPEHHBIX 3JIEMEHTOB
KOMITETEHIIMH U KOMIUIEKTYETCSl TEOPETUUECKUMHU BOIIPOCAMHU.

IIpu cpmaye 3auera CTYAEHT IMOJIy4YaeT JABa BOIpPOCa U3 IEPEYHs BONPOCOB, BpeMs
MOJITOTOBKH CTYACHTA K YCTHOMY OTBeTYy — 110 30 MUH.

[Tpumep BapHaHTa BOIPOCOB HA 3a4ETE:
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Bapuant Ne 1
1. OcuosHbIe nmoaxodbl K NPOCKTUPOBAHUIO XUMHUKO-TCXHOJIOTUUCCKUX CUCTCM.

2. IlporpamMHbIE M TEXHHYECKHE CPEICTBA MOJAEIHpPOBaHUs cUcTeM. OCHOBHBIC
HOHATUS SI3BIKOB M CUCTEM MOJICIMPOBAHUS.

PG3YJ'IBT3TBI OCBOCHHUSA TUCHUILNIMHBI CHUTAIOTCA JOCTUTHYTBIMHU, €CIIU OJIA BCEX JJICMCHTOB
KOMIICTCHIOHUUN JOJOCTUTHYT HOpOI‘OBHﬁ YPOBCHb OCBOCHHA KOMIICTCHLIMWHW Ha AOAHHOM OTalle —
«3adcT».

7. IlepeyeHb y4eOHbIX U3aHMIA, HEOOXOAMMBIX IJISI OCBOEHM S TUCUMUIIIIMHBI.

a) mevyaTHbIE U3TAHUSI:
1. CuctemHBI aHaNMW3 U MPUHATHE pemIeHUd. KoMmploTepHOE MOACIMPOBAHUE M ONTHMH3ALIUS

00beKTOB XuMHUUecKoit TexHonoruu B Mathcad u Excel : yue6. mocobue mist By3os / [B. A.
XomoaHoB U Ap.] ; MunucrepctBo oOpasoBanus U Hayku Poccuiickoit ®deneparuu, CaHKT-
[TeTepOyprckuii TOCyIapCTBEHHBIM TEXHOJOTHYCCKUI WHCTHTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa wmaremarnyeckoro MoJENIUpPOBaHUS M ONTUMHU3ALUUA XUMHKO-TEXHOJOTMYECKHX
nporieccoB. - Cankr-IletepOypr. : [6. u.], 2007. —433 c.

2. XMMHKO-TEXHOJIOIMYECKHE CUCTEMBI: ONITUMH3ALMS U pecypcocOepexeHue : yueod. mocooue s
By30B / [H. B. Jlucuupsis u ap.] — Cankr-IletepOypr. : Mennenees, 2013. — 392 c. — ISBN 978-5-
94922-034-4.

3. YucrsakoBa T. b. MaremaTnueckoe MOICTUPOBAHHE XWMHUKO-TEXHOJIOTHYECKUX OOBEKTOB C
pacmpe/elieHHBIME TTapaMeTpamMu : y4aed. mocodue ais By30B / T. b Uuctsakosa, A. H. Tlonocus,
JI. B. TonmprieBa. — Cankr-IlerepOypr. : LOII «IIpodeccus», 2010. — 240 c. — ISBN 978-5-
91884-015-3.

4. YuctskoBa T. Bb. [lpumeHeHue yHUBEpCATbHBIX MOJECIUPYIOMUX IMPOTpAMM [IJIsi CUHTE3a W
aHaJM3a TEXHOJIOTHYEeCKHX mpoleccos : yuel. mocodue / T. b. Uuctsakosa, JI. B. 'onbuesa, A. B.
Ko3no0B; MunucrepcTBo obpasoBanus U Hayku Poccuiickoit denepanuu, Cankr-IlerepOyprekuii
rOCYJJapCTBEHHBIN TEXHOJIOIMYECKH MHCTUTYT (TeXHH4eckuil yHuBepcuteT), Kadenpa cuctem
aBTOMAaTU3MPOBAHHOTO MpoeKTHpoBaHus U ynpasieHus. — Cankr-IlerepOypr : CIIGI TU (TVY),
2011. - 65 c.

0) J1eKTPOHHBIE y4eOHbIC H3IAHUA:
1. T'ymepoB A. M. MaremaTnueckoe MOAETUPOBAHME XHUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB

yueb. mocodue ans By3oB / A. M. I'ymepos. — 2-e u3z., nepepad. — CII0. ; M. ; KpacHonap :
Jlanp, 2021. — 176 c. // Jlaup : »nexkTpoHHO-OuMOmmoreuyHas cucrema. — URL:
https://e.lanbook.com/book/168613 (mata ob6pamienus: 30.04.2020). - Pexum mpocryma: 1o
noarmucke. - ISBN 978-5-8114-1533-5.

2. MopaenupoBaHre W ONTUMH3ANUS XHMUKO-TEXHOJIOTMYECKUX CHCTEM C TIOMOIIBI0 HHTEPAKTUBHOM
uHpopMaImoHHO-MoIeMpyroIei mporpamMmbel Aspen PLUS : yue6. nocodue / [B. A. XononHoB u
ap.]; MunucrepcTBo oOpazoBanusi U Hayku Poccuiickoit ®enepannu, Cankr-IlerepOyprekuit
TOCYJJapCTBEHHbBIM TEXHOJOTMUECKUl HMHCTUTYT (TexHuueckuid yHuBepcuteT), Kadenpa
cucremMHoro ananuza. - Cankr-IlerepOypr: CIIGI'TU(TY), 2013. — 214 c. // CII6I'THU.
Onektponnass OuoOimorexka. — URL: https://technolog.bibliotech/ru (nara o6pamienus
25.03.2021). Pesxxum moctyna: AJis 3aperuCTpUPOBAHHBIX TTOJIB30BATENICH.
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3. Kpacno6opompko JI. A. JIEKOMITO3UITMOHHBIM pacueT XUMHKO-TEXHOJIOTHMYECKUX CHUCTEM C
MOMOIIIBI0 MH(DOPMAIIMOHHO-MOIeHpYIoiiel nporpammbel Aspen Hysys : yue06. mocobue / J. A.
Kpacnob6oposnsko, P. FO. Kynumenko, B. A. XonoanoB; MUHUCTEPCTBO 00pa3oBaHUs M HAyKU
Poccuiickoit  @enepamuu, Cankr-lIlerepOyprckuii  rocynapcTBEHHBIH — TEXHOJIOTHYECKHNA
MHCTUTYT (TeXHWYeckuil yHuBepcuter), Kadenpa cucremHoro ananmsa u WHGOPMAMOHHBIX
texHnonoruit. - Cankr-IlerepOypr: CIIGI'TU(TY), 2017. — 33 c¢. // CIIGI'TU. DnextponHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara obpamenust : 25.03.2021). Pexum
JOCTyMa: JIsl 3apEerUCTPUPOBAHHBIX MOJIb30BATENCH.

4. Kpacnooopompko J[. A. CucremHblii aHaau3 OOBEKTOB XUMHUYECKOW TEXHOJOTHH C
ucnonszoBanueM ASPEN PLUS u ASPEN HYSYS. (Ha npumepe XUMHKO-TEXHOJIOTHYECKOM
CHCTEMBI MONydeHUsl TepedTaieBol KuciIoThl) : yued. mocobue / JI. A. Kpacnob6opoapko, P. FO.
Kymumenko, B. A. XononHoB; Munucrepctso oOpazoBanus U Hayku Poccuiickoit @enepanuu,
Cankr-IlerepOyprckuii  rocyJapCTBEHHBI  TEXHOJOTMYECKUH  MHCTUTYT  (TEXHUYECKUI
ynuBepcuteT), Kadenpa cuctemHoro anammsza M HHPOPMAIMOHHBIX TeXHOJIOTUH. - CaHKT-
[TerepOypr: CIIOI'TU(TY), 2017. — 123 c. // CIIOI'TU. Dnexktponnas 6ubmuoreka. — URL:
https://technolog.bibliotech/ru  (mata o6pamenus : 25.03.2021). Pexum goctyma: s
3aperucTPUPOBAHHBIX MOJIb30BATEINICH.

5. Kpacnobopomgpko [JI. A. MonenmupoBaHue SKCTPAKTUBHOHW PEKTU(UKAIMK C  TIOMOIIBIO
WHPOPMALMOHHO-MOJIeNIMpyIomel mporpammbl - Aspen Hysys : yue6. mocobme / JI. A.
Kpacno6opozmpko, P. FO. Kynumenko, B. A. XonoxgHoB; MuUHUCTEPCTBO 00pa3oBaHUs M HAYKU
Poccuiickoit  ®epepanun, Canxr-lIlerepOyprckuii  rocynapcTBEHHBIH — TEXHOJIOTMUYECKUN
WHCTUTYT (TeXxHHuYeckuil yHuBepcuteT), Kadenpa cucremHoro anammsa U HHQOPMAIMOHHBIX
texHonoruit. - Cankt-Ilerepbypr: CIIGITU(TY), 2018. — 62 c. // CIIGI' TU. DnexkrponHas
oubmmoreka. — URL: https://technolog.bibliotech/ru (mara obpamenus : 25.03.2021). Pexum
JOCTyMa: JIsl 3apEeTUCTPUPOBAHHBIX MOJIb30BATENCH.

8. IlepedeHb 3/1eKTPOHHBIX 00Pa30BaTEJbHBIX PECYPCOB, HEOOXOAMMBIX JIs1 OCBOCHHS
AUCHUILINHBI.

VYuebnbiii an, PI1J] u yueOHo-MeToanueckue matepuainsi: http://media.technolog.edu.ru.
DIEeKTPOHHO-OUOIMOTEUHBIE CUCTEMBI:

«NeKTPOHHBIH YnTaNbHBIH 371 — bubnuoTex»: https://technolog.bibliotech.ru/;

«Jlauby: https://e.lanbook.com/books/.

Jns pacuimpeHusi 3HaHHWM MO AWUCHUIUIMHE PEKOMEHIYeTCs HUCIOoNb30BaTh HHTepHeT-
pecypchl: MPOBOAUTH TMOUCK B CHCTEMax, TakuX Kak www.rambler.ru; www.yandex.ru;
www.yahoo.ru; www.google.ru W ucmonb30BaTh MaTepHaibl CaHTOB, PEKOMEHIOBaHHBIX
MIperoIaBaTeNieM Ha JIEKIIMOHHBIX 3aHITHSX.

9. MeroauvecKkue yKa3aHus sl 00y4alOIUXCH 110 OCBOCHUIO JUCUMILIMHbI.

Bce Buap! 3ansaTHil 0 AuctuIuinHe «MaremaTHuecKiue METO/Ibl U MPOrpaMMHBIE CPE/ICTBA
MOJICIIMPOBAHUS MTPOIECCOB U CHCTEMY TPOBOJSATCS B COOTBETCTBHH C TPEOOBAHUSIMH CIIETYIOIITIX
CTII (CTO):

CTII CII6I'TU 040-02 KC YK/IB. Buas! yueOHbIX 3anaTuii. Jleknus. O0mme TpeOoBaHus;

CTO CII6I'TU 018-2014 KC YK/IB. Buab! yueOHbIX 3aHsATHIA. CeMUHApBI U MPAKTHUYECKUE
3aHsTus. O01mue TpeboBaHMs K OpraHU3aluy U IPOBEACHHUIO;

CTO CIIoI'TH 020-2011. KC YK/IB. Buasl yueOHbIX 3aHsATHH. JlabopaTopHble 3aHATHS.
OOu1re TpeboBaHUS K OpraHU3alMy U IPOBECHHUIO.
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CTII CIIGI'THU 048-2009 KC VKJIB. Buabl yueOHbIX 3aHsATHA. CaMoCTOsTElbHAs
mIaHupyemMas padora cryaeHToB. OOuue TpeOOBaHMS K OpraHU3AIMK U MPOBEIACHUIO.

[InanupoBanue BpeMeHH, HEOOXOAUMOTO Ha W3YYEHHUE JaHHOM TUCIMILIMHBIL, JIydlle BCEro
OCYIIECTBIISITH Ha BECh CEMECTP, MPEyCMaTPUBasi IPU 3TOM PETYJSIPHOE TOBTOPECHUE POUICHHOTO
Marepuara.

OCHOBHBIMHU YCJIOBUSIMH TIPABHJILHOW OpPraHU3alliil Y4eOHOTO Mpolecca Ui CTYACHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpTaHU3aIluU YIeOHOH paboThI;

Cephe3HOE OTHOIICHHUE K U3YUYCHHUIO MaTepUaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsTHA CTYACHT T0JDKEH MPUXOIUTh, UMES 3HAHUS 110 YK€ U3y4eHHOMY MaTepHuaiy.

10. Ilepeyenb MHGOPMANMOHHBIX TEXHOJOTHId, HCMOJIb3yeMbIX MPH OCYIIECTBJIEHUH
o0pa30BaTe/IbHOIO MpoLecca Mo JUCHHUILIMHE.

10.1. UndopmManuoHHbIEe TEXHOJIOTHH.

B yyeOHOM mpolecce MO [AAaHHON JUCHMIUIMHE MPEIyCMOTPEHO HCIIOJIb30BaHUE
MH()OPMAMOHHBIX TEXHOJIOTHI:

YTEHUE JIEKIUI C UCIIOJIb30BAHUEM CIIal/I-TIPEe3CHTALINA;

B3aMMOJICHCTBHE C OOYYaIOMUMHUCS TIOCPEICTBOM JJIEKTPOHHOH HH(POPMAIIMOHHO-
00pa3oBaTenbHOI cpebl.

10.2. IlporpamMHoe obecrieueHue.

Oduchbrit maker Microsoft Office;

yHUBepCalbHbIi MaTeMaTryeckuii maket MathCAD;

MOJICTMPYIOIIUI mporpaMMHbIii kKomiuieke AspenTech (Aspen Plus, Aspen Hysys, Aspen
Dynamics).

10.3. ba3bl JaHHBIX H HH(OPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-niouckoBas cucrema «Koncynbrant-Ilnroc.

11. MarepuajbHO-TeXHHYECKOE oOfecreyeHne OCBOEHHsI AUCHUILUIMHBI B  Xo0je
peaju3anuu 006pa3oBaTeJIbHOI MPOrPaMMBI.

Jlig BeeHUsl TIEKIMOHHBIX 3aHATUI HUCIIONIBb3YETCsl ayAUTOpHUsl, 000pyI0OBaHHAs IPOEKTOPOM,
9KpaHoOM, HOyTOykoM, Ha 100 mocagoYHbIX MeECT.

Jlig BeieHUs TPAKTUUECKUX 3aHITHH MCIOJIb3yeTCsl KOMIBIOTEPHBIN Kilacc, 000pyA0BaHHBII
NEePCOHATBHBIMU KOMIBIOTEpaAMH, 00bETUHEHHBIMU B CETb.

12. Ocob0eHHOCTH OCBOCHHSI TUCHUILIMHBI MHBAJMIAMH U JUIAMHU C OTPAHNYCHHBIMH
BO3MOKHOCTSIMM 3710POBbSI.

Jns WHBAIMIOB M JIMIl C OTPaHMYEHHBIMH BO3MOXKHOCTSAMH Y4eOHBIE TMpoIlecc
ocyecTBisiercss B coorBercTBuM ¢ [lonmoxkennem 00 opraHuzanuu ydeOHOro mporecca s
oOyueHUsT WHBAJIUAOB W JHI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 370poBbsi CIIGI TU(TY),
yTBEepKIeHHBIM pexTopoM 28.08.2014.
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[Ipunoxenue Ne 1
K pabodeil mporpaMme JUCIUITIHEL

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

AUCIHHIJIMHE
«MaTemaTu4eckue MeToAbl U IPOrPaMMHBIE CPeICTBA MOACIHMPOBAHUS IIPOLIECCOB U
cucTemMm»
1. IlepeuyeHb KOMIeTeHUMII U ITANOB UX (POPMHUPOBAHMSI.
Nupexc
8 ConeprxaHue Oran GpopMupoBaHUS
KOMIICTCHIIMH
OIIK-4 CnocobeH  OCymIecTBIATh  OIEHKY  A()QPEKTUBHOCTH | MPOMEKYTOUYHBIH
TEXHUUYECKUX CUCTEM METOJaMH CHCTEMHOIO aHaiu3a U
YIPaBJICHUS
OIIK-6 CrnocoOeH  OpUMEHATh  METOABl  MaTeMaTU4YecKOro, MIPOMEKYTOUYHBIH

(YHKIIMOHAJIBHOTO M CUCTEMHOIO aHaju3a JUIsl peleHUus
3ala4  MOJEIUPOBAHMsA, MCCIENOBaHUA U  CUHTE3a
ABTOMATHYECKOTO YIPABJICHUS TEXHUYECKHUMU 00BEKTaMHU

14




2. [Toka3zaTeau u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa Oon¢cHuBaHusA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
WHNKATOpa Kpurepuii (onucaHue BbIPaXKEHHOCTH JIECKPUITOPOB)
c(hOpMUPOBAHHOCTH
JOCTUKEHUS (1ecKpHITTOpHI) OLICHUBAHHS | «YJOBJIETBOPUTEIILHO «XOpOILLIO» «OTJIMYHOY
KOMITETCHIIUH (TTOpOTOBHIIA) (cpenuuii) (BBICOKHI)
OIIK-4.1 Ilepeuncisier OCHOBHBIE [IpaBunbHbIE [Iepeuncinsier [Tepeuuncnsaer ocHoBHble | I[lepeuncnser

STanbl MOJICTUPOBAHUS U OTBETHI Ha | OCHOBHBIC JTaIbI STarbl MOJICTHPOBAHUS OCHOBHBIE JTaIlbl
aHanm3a 3 HEKTUBHOCTH Bonpockl Ne 1 - | MmogenupoBanust u U aHalu3a MOJICTIUPOBAHUS U
npoueccos u cucreM (3H-1). 9 x 3agery aHamm3a 3P PEKTUBHOCTH aHaIn3a

O0BACHACT UCIIOJIL30BAHNE
COBPEMEHHBIX MTPOTrPaMMHBIX

KOMIIJICKCOB AJIsA

MOJICTTMPOBAHUS U aHAJIN3a
3¢ (PEKTUBHOCTHU MPOIIECCOB U

cuctem (Y-1).

¢ dexTuBHOCTH
MIPOIIECCOB M CHUCTEM C

IPOLIECCOB U CHCTEM 0e3
OIINOOK, HO MyTaeTcs B

s dexTuBHOCTH
MIPOIIECCOB U CHCTEM.

OLIMOKaMH. HOCJIEI0BATEIbHOCTH, MoskeT MpUMEHHUTH 3TH
KJIacCH(UKAIUH. 3HAHUS JUTSI PEIICHUS
WH)KCHEPHBIX 3a/1a4.
C ommbkamu Hcnonbs3zyer Cnocoben
UCTIOJB3yeT IpOTpaMMHBIE CaMOCTOSITEIILHO
pOrpaMMHEIE KOMIUIEKCHI JUISI CHCTEM | UCIIOJIb30BATh
KOMILJIEKCHI JJIs MOJICTTUPOBAHHUSI C pOrpaMMHBIE
CHCTEM HEOOJIBIITNMU KOMIUIEKCHI 151
MO/JICIUPOBAHUS. MOJICKa3KaMHU MaTeMaTHYeCKOTro
nperno/iaBaTess. OIHCaHMS
TEXHOJIOTUIECKUX

00BEKTOB U CUCTEM.
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KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

WHUKATOpa Hoxasarem Kpurepuii (omucaHne BBIPAXXEHHOCTH JIECKPUIITOPOB)
JOCTUKEHUS copmHpoBanHoCTH OIICHUBAHUS | «YIOBJIETBOPHUTEIBHO» «XOpOILLIO» COTJIMYHOY
KOMITETCHIIUH (neckpuTOpE!) (TTOpOTOBHIiA) (cpenuuii) (BBICOKHI)
IToxa3piBaeT HaBBIKU PAOOTHI Cnabo opuentupyerca | BeimomHsieT anroputm Brinonusier anroputm
C COBpEMEHHBIMU B aJIropuT™Me paboThl paboTsI paboTsI
UH(OPMAIMOHHBIMU COBPEMEHHBIX UH(OPMAMOHHBIX UH(OPMAITMOHHBIX
TEXHOJIOTUSIMU U MH(OPMALIMOHHBIX MPOrPaMMHBIX MIPOrPaMMHBIX
IIPOrPaMMHBIMH NIPOTYKTaMHU TEXHOJIOTHIX U MIPOJYKTOB Ul aHAIM3a | MPOAYKTOB JJIsl aHAIIN3a
Ut aHanmu3a 3G peKTUBHOCTH IIPOrpaMMHBIX 3P PEKTUBHOCTH s dexTuBHOCTH 0€3
TexHuueckux cucrem (H-1). MPOJYKTAX AJI aHAINU3a | TEXHUUECKUX CHCTEM C o1uO0K, CIIOCOOEH
s dexTuBHOCTH HEOOJIBIIMMH OIIMOKAMHU | CAMOCTOSITEIIBHO
TEXHHUYECKUX CHCTEM. pacCcUUTHIBATH
TEXHOJIOTUYECKHE
MIPOLIECCHI U CUCTEMBI.
OIIK-6.1 Ilepeunciasier mpuemsl, [IpaBunbpHbIC Nmeer npencraBinenue | PacckaswsiBaeT mpuemsl, Cnocoben
Ucnons3zoBanue METO/Ibl, CIIOCOOBI OTBETBI Ha | 0 mpUeMax, MeTojax, METO/IbI, CIOCOOBI CaMOCTOSITETTLHO
MaTeMaTH4E€CKOrO dbopManuzany XuMUKO- Bornpocsl Ne 10 | cioco6ax dbopMaM3auy XUMUKO- | (hOPMAIM30BBIBAThH
anmapaTom JUTsE | TEXHOJIOTUYECKUX OOBEKTOB, -27 K 3ayery dhopmanuzanuu TEXHOJIOTHYECKUX 00BEKTHI U TIPOIIECCHI
ONMCAaHWs, aHaau3a, | TPOLECCOB, SBICHUN U XUMUKO- 00BEKTOB, MPOIIECCOB XUMHUYECKON
TeOpETHYECKOTO [ | peanmu3anuy ux B TEXHOJOTHYECKHUX MPU UMUTAIMOHHOM TEXHOJIOTUH U
SKcrepuMenTanpHoro | POTPAMMHBIX CPEZICTBAX 00BEKTOB, MPOIIECCOB B | MOJCIUPOBAHUH C pean30BLIBATh UX B
HceenoBams crcrey | MOACTHPOBAHHS 1 YIIPaBIeHNs MPOrPaMMHBIX MTOMOIIHIO HABOIAIIUX MPOTPaMMHBIX
— (3H-2). CpelCTBaXx. BOITPOCOB. CpelICTBax
[Tepeuncnser MoJenupoBanus. JIerko
TEXHOJIOTHYECKUMU B — OPHEHTHpYETCH B
fiponeccamu AITOPUTMBI TePMHHAX.
MMUTAITIOHHOTO
MOJICTTUPOBAHUS C
OITMOKaMHU.
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Kon n HaumeHoBanue
WHJIUKaTopa
JIOCTHKECHUSA

KOMIIETEHLINU

YpoBHU cHOPMUPOBAHHOCTH

ITokaszarenu .
Kpurepuii (omucaHne BBIPAXXEHHOCTH JIECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
(1ecKpHITTOpHI) OIICHUBAHUS | «YIOBJIETBOPHUTEIBHO» «XOpOILLIO» COTJIMYHOY
P p (TTOpOTOBHIiA) (cpemumii) (BBICOKHIA)

O0BbsiCHSIET HUCTIOJIb30BAaHKE C ommbkamMu dopmynupyer Crniocoben
COBPEMEHHBIX TPOrPaMMHBIX dbopmynupyer MaTeMaTH4eCcKoe CaMOCTOSITETTLHO
KOMILJIEKCOBB J1JIs MaTeMaTHU4eCKOe ONHUCaHUE XUMHUKO- COCTAaBJISITh
MaTeMaTH4eCKOTo OIHCaHNE XUMHUKO- TEXHOJOTUYECKHIX MaTeMaTH4eCcKoe
MOJIeJIUPOBaHUS, TEXHOJOTHYECKHUX 00BEKTOB, OCHOBHbBIE OIHCaHNE XUMHKO-
ONTUMU3ALMH U YIIPABICHUS 00BEKTOB, OCHOBHBIE MOHSTUS SI3BIKOB, TEXHOJIOTHYECKUX

XUMHUKO-TEXHOJIOTUIECKIMHU
nporueccamu u cuctemamu (Y-

2).

IToxa3bIBaeT HaBBIKU PAOOTHI
C COBpEMEHHBIMU
UH(POPMALIMOHHBIMU
TEXHOJIOTUSIMH U
IPOTPAMMHBIMHU TIPOTYKTaMHU
JUIS. MaTeMaTHYECKOTO,
KOMIIBIOTEPHOT O,
MH(OPMaLMOHHOTO
MOJIETUPOBAHUS XUMHUKO-
TE€XHOJIOTHYECKHX IPOLIECCOB
u cucrem (H-2).

IIOHATHUA S3BIKOB,

CUCTCM MOACIUPOBAHUA

00BEKTOB M CHUCTEM.

IIpOLECCOB U CUCTEM.

MIPOLIECCOB U CUCTEM C
HeOOJIBIINMHU OIITHOKAMU

CUCTEM ¢ HeOOJIbITUMU
MO/JICITUPOBAHUSI. MOJICKa3KaMu

npenojaBaTes.
Cnabo opueHTtupyercs | BeimomHsieT anroputm Brimonusier anroputm
B aJITOPUTME PabOTHI paboThI paboThI
HH(POPMaIIMOHHO- nH(pOpMaMOHHO- nH(pOpPMaIMOHHO-
MOJIETTUPYIOLINX MOJICTTUPYIOIIHX MOJIETTUPYIOIINX
MPOTPaMM JJISI XUMHUKO- | MPOTPAMM JUISI XUMUKO- | IporpaMM 0e3 OIInooK,
TEXHOJOTHYECKHUX TEXHOJOTUYECKHIX Croco0eH

CaMOCTOATCIIBHO
MOACIINPOBATE XUMHKO-
TEXHOJIOTHYCCKHE
MMpoHeCChbl U CUCTCMBI.

[lIxana onenusanusi coorserctyer CTO CIIGI TU(TY):
[To mucuuIIMHE MPOMEKYTOUHAS aTTECTAIUs MPOBOAUTCSA B (hopMe 3auera, IIKalla OIICHUBAHMS HA 3auéTe — «3a4€Ty, «HezaueT». [Ipu aTom
«3a4€T» COOTHOCUTCS C TIOPOTOBBIM YPOBHEM C(HOPMHPOBAHHOCTH KOMITETCHIIHH.
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3. TunoBble KOHTPOJIbHbIC 32JAHHUSA JJIs1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu

st 3a4ueTa 2 cemecTpa.
a) Bonpochl ISl OLlEeHKH 3HAHMIA, YMEHUIl U HABBIKOB, C(DOPMHUPOBAHHBIX y CTYJAEHTA
no komnerenuun OIK-4:

. O61mue BOonpochl MOJICTUPOBAHUS.

. IIpenmeT Teopum MOAECIUPOBAHUA.

. Ponb 1 MecTo MozieIMpoOBaHUS B UCCIEAOBAHUN XMMHUKO-TEXHOJIOTHYECKUX CUCTEM.
. Knmaccudukanus moneneii.

. MaTemarnueckue CXeMbl MOJSIIUPOBAHMS XUMUKO-TEXHOJIIOTUYECKUX CUCTEM.

. OcHOBHBIE IOJIXO/IBI K MPOSKTUPOBAHUIO XUMUKO-TEXHOJIOTHYECKUX CUCTEM.

. HemmpepwIBHO A€ TepMUHUPOBAHHBIEC XUMUKO-TEXHOJIOTUIECKIX CUCTEM.

. UMuTanmoHnHoe MOJeIMpOBaHUE XUMHUKO-TEXHOJIOTMYECKUX CUCTEM.

. [Ipouierypa UMUTAaLIMOHHOTO MOJIETTUPOBAHUSI.

O 01NN W —

0) Bonipochl 111 OlIeHKH 3HAHWH, YMEHH M HABBIKOB, C)OPMHUPOBAHHBIX Y CTYJACHTA
no kommnetrennuu OITK-6:

10. dopmanu3zanus nmporeccoB GyHKIHUOHUPOBAHUS NHPOPMAIIMOHHBIX CUCTEM.

11. Umutanus pyHKUHOHUPOBAHUS CUCTEMBI.

12. O60011IeHHBIE ANTOPUTMBI UMUTAIITUOHHOTO MOJICTTUPOBAHHUSI.

13. AnropuT™M MOAETUPOBAHUS 10 MPUHITUITY OCOOBIX COCTOSHUM.

14. MogenupoBaHue Cilly4aiiHbIX BO3JICHCTBUI.

15. OcoGeHHOCTH MOJEIUPOBAHUS CITYyYAHBIX COOBITHH.

16. BerunciieHre HePephIBHBIX CyYalHBIX BEJIMYUH.

17. MonenupoBaHue HOPMAJILHO PACIIPEACICHHON CITy4YailHON BETUYMHBI.

18. MonenupoBaHue CUCTEM C UCIOJb30BAaHUEM TUIIOBBIX MaTEMAaTUYECKHUX

CXEM.

19. brounble nepapXudecKue MOJIENN MPOLECCOB (PYHKIIMOHUPOBAHUS CHCTEM.

st 3a4yera 3 cemecTpa.

20. I[IporpaMMHBIE U TEXHUYECKHE CPEICTBA MOACTUPOBaHHS cucTeM. OCHOBHBIE TTOHITHS
SI3BIKOB M CUCTEM MOJICITUPOBAHHSL.

21. Cratuctuueckass o00paboTKa pe3ylbTaToB B IPOLECCE MOJIECTUPOBAHUS
nH(pOpMaLMOHHBIX cucTeM Ha DBM.

22. Ilpumenenue quddepeHnaIbHbIX YpaBHEHNUH] 7151 OMUCAHUS IPOLIECCOB:
aHAJTMTUYECKOE M YUCIIEHHOE peIlIeHHe.

23. Onucanue OCHOBHBIX OJIOKOB U CO3TAHHUE ITOICUCTEM.

24. MaTeMaTH4ecKoe ONMCaHUe peakiMM B peakTope cMelleHus. Pemenne
¢ depeHINaTbHBIX YPaBHEHUH.

25. MonenupoBaHue TEXHUYECKUX CHCTEM, XHMUYECKUX PEaKTOPOB.

26. MonienupoBaHue peakTopa ¢ HEMOABUKHBIM CJI0EM KaTaau3aTopa ¢ UCIOJIb30BaHHEM
OJIHOTIapaMeTPUUYECKON MOJeNH.

27. OcoOeHHOCTH JBYXIapaMeTPHUECKON MOJIEIH.

HpI/I caa4ye 3a4e€Ta CTYACHT IMOJY4YacT ABAa BOIPOCAa U3 MEPCUHA, IPUBCACHHOT'O BBIIIIC.
BpCMH MOATOTOBKHU CTYACHTA K YCTHOMY OTBETY Ha BOIIPOCHI — 1O 30 muH.

4. MeTtoanyecKue MAaTepuHabl JJsl ONpeldeleHUs] NMPOLEAYP OLEHUBAHUS 3HAHMIA,
YMEHUIl U HABBIKOB, XaPAKTEPU3YIOLIHUX 3TAanbl GOPMHUPOBAHUSA KOMIIETEHIUIA.
[TpomesxyTouHas aTTecTanus no JUCHUIUIMHE MPOBOAUTCS B COOTBETCTBUU C TPEOOBAHUAMU
CTII:
CTO CIIGI'TU(TY) 016-2015 KC YK/IB. Ilopsimok opranu3aiyuu 1 NpoBeIeHHs 3a4€TOB U
HK3aMEHOB.
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