PaGouas nporpamma qucuumJInHbI (Moay.as) «MoaeTupoBaHue TEXHOJIOTHYECKUX
NMPOIECCOB), BKIKYAIONIAN OIEHOYHbIE 1 METOINYECKHE MAaTePHAJIbI

1. TpeGoBanus Kk pe3yiabTaTaMm 00yYeHUsI M0 TUCHUILIMHE (MOTYJIIO)
1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml
IIpodeccronanbubie - IIK-3. CmocobeH Ha  OCHOBE
pe3ynbTaTOB  aHaW3a  OOJNBIIAX

JTAaHHBIX pa3pabatbIBaTh

KOMITBIOTEPHbBIE MOJIETH,

obecrieunBaronie MHGOPMAIIMOHHO-
YIpaBJIAOIUe CHCTEMBI YMHOT'O
1 pOBOro MPOU3BOACTBA

1.2. KoMmneTteHIuM ¥ HUHIMKATOPbI MX JOCTH:KEHHHA, (POPMHUPYEMbIX JHCHHUILIMHOM
(MojyJieM) B mpouecce 0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon

Kon

HHIUKATOPA Copep:kaHue HHIUKATOPA KOMIETEHIMHT

KOMIIETEeHIIHH

KOMIIeTeHIINHN

[1K-3 TIK-3.1 CocraBisieT onucanue NPOBOJUMBIX UCCIEAOBAHUMN, TOTOBUT AHHBIE AJIS
COCTaBJIeHHsI 0030POB M OTUYETOB
[IK-3.2 Pa3pabarbiBaeT HMMHTAIMOHHBIE MOJEIM KOMIIOHEHTOB M IIPOLECCOB

ABTOMATH3MPOBAHHBIX CHCTEM YMHOTO IPOM3BOJCTBA, a TAKXKE MOAEIH
COCTaBHBIX  YacTed  MPOLECCOB JKM3HEHHOTO LHUKIa  OOBEKTOB
BBICOKOTEXHOJIOTHYHBIX POIYKTOB M IPOU3BOJCTB

MK-3.3 [Mpoextupyer  MHGOPMAIMOHHO-YIPABISIOMAE  CHCTEMbl  YMHOTO
MIPOM3BOJICTBA U pa3pabaThiBacT X NPOrpaMMHbBIE MOIYJIN

1.3. Pe3yabTarhl 00y4eHust 10 JMCHUILIHHE (MOAYJII0)
Henp m3ydyeHuss AMCHMIUIMHBI (MOAYJs) — NPUMECHEHHE HA INPAKTUKE 3HAHUN, YMEHUN U
HaBBIKOB B 0O0JIACTH XMMHYECKOTO WHXMHUPHHTA IOCPEICTBOM CO3JaHUs (DYHKIIMOHAIBHBIX
(Gu3nUecKnuX MPOTOTUIIOB XMMUKO-TEXHOJIOTHYECKUX MPOLIECCOB, 000PYAOBAaHHS U CUCTEM.

B pesynbrare u3ydeHus: AUCHUILTHHBI (MOYJIS) 00YYaroIuiics JOKeH
3HATh:

® IIPUHLMIBI KOHCTPYUPOBAHUS U MPOEKTUPOBAHUSA XHUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB
U CHCTEM.

YMeThb:

e Co3/aBaTh (PU3MUYECKUE MPOTOTUIBI XMMHKO-TEXHOJIOTMYECKHX CHCTEM JIabOpaTOPHOIO
MaciuTa0a, BKIOYas UX COOPKY (PU3MUYECKHX M3 OTIENIBHBIX 3JIEMEHTOB, HHTETPALUIO C
CHCTEMOH YIIpaBJIeHHS U U(PPOBON MOIECIBIO;

® DKCIUTyaTUPOBATh XMMHUKO-TEXHOJIOTUYECKOE 000PYIOBaHHE, IPOIECCHl U CUCTEMBI.

BJIA/IETh:

® MHCTPYMEHTaMHM U HaBBIKAMM YIPABIEHUS XUMHUKO-TEXHOJOTMYECKHMMH IIPOLIECCaMU,
000pyJJOBaHUEM U CHCTEMaMH.

2. O0bem, CTPYKTYpa U colep:KaHue TUCHUILNINHBI (MOLYJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

Buowt yueonoii pabomot Dopmot 00yueHun

Ounas

Oomasi TpyA0eMKOCTh: 3a4CTHBIC ¢IMHUIIBI/ YaChl 3/108
KonTakTHas padora: 64
Jlekumn 32
JlabopatopHbie paboThI 0
ITpakTrHdeckue 3aHsATHS, CEMUHAPHI 32
IIpoMeskyTOoUHasi aTTeCTalMs: 3a4ET C OLCHKON 0
CamocrositesibHasi padota (CP) 44

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMEM OTBEJAEHHOIO0 Ha HHUX
KOJIMYeCTBA 4acoB 1o ¢popMam o0pa3oBaTeIbHOM 1eSITeILHOCTH



Ounasa ¢hopma odyuenusn

Ne
n/n

Buanl yueOHoii padorsl (B yacax)

KonTakTHas padora

HaumenoBanue
(pa3nenoB)

TeEM

3auaTus
JIEKIMOHHOTI'0 THIIA

3aHATHSA CEMHUHAPCKOr0 THIIA CP

JI

Huble 113 C JIP Hnbie

Bsenenue B 4
MOJIETTUPOBAHUE
XHMUKO-
TEXHOJIOTHYECKUX
MIPOLIECCOB

0 4 0 0 0 5

Hawano  paGotsr B 4
Aspen Plus.

AmnmnaparypHele  OJ0KH 4
TEXHOJIOTUIECKOH
CXEMBL.

MopenupoBanue u 4
OTITUMH3ALIHS
TpyOONPOBOIOB.

Hagwamo  paborer B 4
Aspen HYSYS

AnmnaparypHele  OJIOKH 4
TEXHOJIOTUYECKOMN
CXEMBI

Beeaenne B paznmen 4
«Pe3ynbTathl u
OTYETHOCTEY

Mogaenuposanue 4
XUMUKO-
TEXHOJIOTHYECKUX CXEM
IMPONU3BOACTBEHHBLIX
TIPOIIECCOB

Ilpumeuanusn:
JI — nexumm, I13 — npakruueckue 3ansatus, C — cemunapsl, JIP — nabopatopusie pabotsl, CP — camocrositensHas

pabora.

2.3. Conepxkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE IO TeMaM (pasjenaMm) H
BUJIaM padoT

Conep:xkaHue JEKIMOHHOTO0 Kypca

13‘;')1 HaumenoBanue Tem (pa3zeyioB) Coaep:xaHue JEKIMOHHOTO Kypca
1. | Beenenne B MopgenupoBanue | OCHOBHBIE MOHSTHS, IPUHINIBI U 11en Moaenuposanust X TT1.
XUMHKO-TEXHOJIOTHYECKUX O0630p mnporpamMmHoro obecrieueHus. OCHOBHBIE KOHIEIIIMN
MPOLIECCOB MOJICITUPOBAHHSI.
2. | Hauano pabotst B Aspen Plus. Bo3MmokHOCTH 9KOCHCTEMBI Aspen. Perrenus JUTSt
MPOMBIIITICHHOCTH 0T Aspen. TpeboBaHuUs K cepTudHKannuu Aspen.
Untepdeiic Aspen Plus. Cpema cBoiicTB. MeTOIBI CBOMCTB U BHIIBI
cBoiicTB B Aspen Plus.
3. | AnmaparypHbie omoku | /lobGaBneHue ammapaTypHBIX OJIOKOB Ha CXEMY, YCTAHOBKA CBS3H
TEXHOJOTHYECKON CXEMBI. MCXKIY HUMU. CMmecHurenn | pa3acnuTelun. TeHHOO6MeHHI/IKI/I.
Mopenn u  cneuMpUKalMK  TEIUIOOOMEHHUKOB.  DKCIOPT
teruoooOMenHnka B Aspen EDR  mma  TowHOro  pacuéra.
Cemapatopsl. KosoHHBL. Mojenu peakTopoB W THITBI PEaKIIHH.
Oynxuus moxdopa napamerpos Design Specs.
4. | MonenmupoBaHue W ONTHUMH3ANUA | AmIaparTypHbIe OJOKH U crierudukanys TpyoomnpoBoaoB. OyHKIusA
TPyOOIPOBOJIOB. Optimization u ucnons30Banus Fortran.
5. | Hauano pabotst B Aspen HYSYS 3HAKOMCTBO C NOJIB30BaTeNIbcKUM UHTepdeiicom Aspen HYSYS u
ero crpykrypoi. Cosmanme HOBo# 3amaun. Cpema Properties:
CO3/IaHME CIIMCKAa KOMIIOHEHTOB, BBIOOD TEPMOJMHAMHYECKOTO
nmaketa cBorcTB (Fluid Package). Cpema Simulation: moGasienue,
pacdyeT M aHaJIu3 CBOMCTB MAaTepUalIbHOIO MOTOKAa. EIuMHUIIBI
n3mepenusi. Mogudukanus wim gobasieHne TpeOyeMoil CHCTEMBI
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COAMHUAIL USMCPCHHUA.

6. | AnmaparypHbie 6moxu | /lobGaBneHne ammapaTypHBIX OJIOKOB Ha CXEMy, YCTaHOBKA CBS3H
TEXHOJIOTUYECKOH CXEMBI Mexay HuMH. CMecuTenw M pas3lenuTend. TermmooOMEeHHHKH.
Mopemn wu crnenupuKanuy  TEUIOOOMEHHHKOB. CernapaTopsl.
Kosnonnsl. Pacuer MUHUMaIbHOTO YHCIIa TEOPETUYECKUX TapesioK.
Pacuer mMunnmanbHOro (rermoBoro uucia. OmpeneneHue: K.ILJ.
KOHTAKTHBIX yCTpOﬁCTB, OIITUMAJIBHOI'O yuciia  TapeioK u
(iermoBoro qucna, pacder  Jauamerpa u BBICOTBI
peKTH(UKAIMOHHON KOJMOHHBI. PacdeTr W BBIOOP KOHTAKTHBIX
ycrporictB. OCHOBBI pacyeTa HACAaAOYHOW pPEKTH(PUKAIIMOHHON
KOJIOHHBI. Pacdyer pexuMa TOJHOTO OpOLICHHUsS  CIIOXHOW
HacaJo0vHOH KOJOHHBI. Pacuer nnamerpa HacagodHOH KOJOHHBI MO
CKOPOCTH T1apoOB B CBOOOJHOM CEYEHUH KOJIOHHBI. Pacuer BBICOTHI
Hacaaku. Hacocel. Mogenu nacocoB. Kommpeccopsl. Peaktopsr.
Mopenu peaktopoB. TUIbI peakiuii.

7. | BBenenue B paznen «Pesynbrarel u | bazoBas ordyerHocTh. PabGowas Tterpags Workbook. Okcnopr
OTYETHOCTHY» manabix B Excel. Cospmanme otueroB. KonBeprammsa daitma B

1a0JI0H.

8. | MoznenupoBanue XUMHKO- | Pa3zpaboTka TexHojornueckoi cxembl. OnncaHue KOMIOHEHTOB H
TEXHOJIOTHUECKUX CXEM | NOTOKOB. YCTaHOBJIEHHE CBsi3ell M  3aBHCHUMOCTEH  MEXIy
IMPOU3BOJACTBCHHBLIX MTPOLECCOB KOMIIOHECHTaMH Hcnoap3oBanue BCTPOCHHBIX UHCTPYMCHTOB

ontummsaruu  Aspen HYSYS 11 nocTwkeHHMs HamTydIInx
pe3ynbratoB.  MozaenupoBaHHE ~ CIOXHBIX  IPOLECCOB  C
HCIOJIB30BAHUEM TMapaICIbHBIX BBIUHMCIIEHUH U pacupeacICHHbIX
cHCTEM

Copep:xaHue 3aHSITHII CEMHUHAPCKOTO TUIIA

['17; HanmeHoBanue Tem (pa3iesos) Tun ConepxxaHue 3aHATHI CEMHHAPCKOI0 THIA

1. | BBenenme B mozemupoBanne | II3 | OcHOBHBIE IPOrpaMMHBIE IPOIYKTHI IJISI MOACINPOBAHUSL.
XUMHUKO-TEXHOJIOTHUECKHX Aspen HYSYS, HTRI-HT, PRO/II, ChemCAD, AVL
TPOLIECCOB Therm, CHEMCAD. OcoGeHHOCTH Ka)XIOTO U3 HUX.

2. Hauano pa6otsr B Aspen Plus. 113 | Bo3moxxHOCTH ™ 0a30BbIE OCHOBBI DPabOTHl, BBIBOX U

IIPOCMOTP PEe3yJIbTaTOB pacyera, 6a3bl JaHHBIX.

3. AmnmnapaTypHsble 6nokn | II3 | CuaHTes kymomna. OueHka BIMsHUS perukia. OxyaxiaeHue

TEXHOJIOTHUECKOI CXEMBI. MoToKa H-mponanona. Ilogbop TOTOKa BOABI IS
OXJIKICHUSI H-TIPONAHOJa A0 3aJaHHOW TeMIIepaTyphl.
Dxcnopt TemnooomMenanka B Aspen EDR.

4, MonemupoBaane u ontummsanusg | 113 | Ontummsanus cTomMOCTH 0OCTy)XKMBaHUS TPyOOIpoBOma
TpyOOIIPOBOAOB. 10 IUaMeTpy.

5. Hauano pa6otsl B Aspen HYSYS I13 | JloGaBienue, pacyeT W aHAIW3 CBOMCTB MaTE€pUAILHOTO

TIOTOKA.

6. AmnmnapaTypHble onoku | II3 | Cmemenne wu pasneneHue IOTOKOB (OEH30JI-TOMyOII-

TEXHOJIOTHUECKOI CXEMBI KCHJIOJ; IMKJIOTE€KCaH-TEKCaH), HArpeBaHNE U OXJIAXKICHHUE
MOTOKa BOJA-3TaHOJN, pa3JeJICHUE IMOTOKa ATaH-TPOIaH-
OyTaH, peKTU(HKAIM ABYXKOMIIOHEHTHOH CMECH, pacuer
paboueii Harpy3km Hacoca, pacueT pabodeil Harpy3Kd
KOMITPECccopa, paciyeT KOHBEPCHOHHOI'O PEakTopa.

7. Beenenue B paznen «Pe3ynbraThl U 113 Okcmopt maHHbiXx B Excel. Co3maHme  OT4YETOB.
OTYETHOCTB) Konpepranus ¢aitsa B mads0H.

8. | MopnenupoBanue xumuko- | II3 | TexHonmoruyeckass cxema CXKaTus, OXJKICHHUS U
TEXHOJIOTHIECKUX CXeM pa3zmeneHMs IIOTOKa 3TaH — TpomaH — OyTaH,
MIPOU3BO/ICTBEHHBIX IPOIIECCOB TEXHOJIOTHYEeCKas cxema JBYXKOMITOHEHTHON

peKTU(UKALNK, TEXHOJOTMYECKas CXeMa CXaTHs Tasa,
TEXHOJIOTMYECKas CXeMa pa3JIeNieHns CMECH aMMHakK-
CEpOBOJIOPOA-BO/IA

Conepxxanue caMOCTOATEIbHOH PadoThI

Ne .

w/n Haumenosanne Tem (pasnesoB) Copep:xanue caMOCTOAATEIbHONH PadoThI

1. Beenenne B MopenupoBanue | Pabora ¢ JIEKIIMOHHBIM MaTepHaiIoM, TOUCK M 0030p JUTEpaTypsl U

XUMHKO-TCXHOJIOTMYCCKUX

OJICKTPOHHBIX HCTOYHHUKOB I/IH(i)OpMaLII/II/I M0  MHJIAMBUAYAJIBHO




MIPOIIECCOB

3amaHHOM mpobieMe Kypca. M3ydeHme TeM, BBIHECEHHBIX Ha
CaMOCTOSATEIbHYIO MpopaboTKy. IMowuck, aHaIN3,
CTPYKTYpHpOBaHHE W Tpe3eHTanust uH(opmaruu. [loxroroska k
OLICHMBAIOIINM MEPOIPHUSITHIM

Hauano pabotsr B Aspen Plus.

Pabora c NeKIIMOHHBIM MaTepHaIoM, TOUCK M 0030p JIUTEpaTypsl U
JJICKTPOHHBIX HCTOYHMKOB HMH(MOpPMAIMKM [0 WHAWBHIYaIbHO
3ajaHHOil TpoOneMe Kypca. l3ydeHue TeM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO popaboTKy. Iouck, aHaJu3,
CTPYKTYpHpOBaHHE W Tpe3eHTanust uH(opmarun. [loxroroska k
OLICHMBAIOIIIUM MEPOIPUSITUIM

AmnmaparypHsle 610KH

TEXHOJIOTHYECKON CXCMEL.

Pabora c NTeKIIMOHHBIM MaTepHaIoM, ITOUCK M 0030p JUTEpaTypsl U
JIEKTPOHHBIX HCTOYHHKOB HMH(MOPMAIMKM [0 WHAWBHIYaIbHO
3aaHHOil TpoOsemMe Kypca. V3yueHune TeMm, BBIHECEHHBIX Ha
CaMOCTOSTENIbHYIO popaboTKy. IMouck, aHasus,
CTPYKTypHpOBaHue u mpeseHTaiust uHdopmamuu. [lomroroBka k
OLICHUBAIOIINM MEPOIPUATHSIM

MonenupoBaHiHe H ONTUMH3ALUS
TpyOOTIPOBOIOB.

Pabora c NTEKIIMOHHBIM MaTEpPHAIOM, TOUCK M 0030p JUTEPaTypsl U
JIEKTPOHHBIX HCTOYHHKOB HMH(MOPMAIMHM [0 WHAWBHUIYalTbHO
3aaHHOil TpobOiemMe Kypca. V3ydeHume TeM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO popaboTKy. Iouck, aHaus,
CTPYKTypHpOBaHue u mpeseHTauust uHdopmanuu. [loxroroska k
OLICHUBAIOIIUM MEPOIPUITUSIM

Hagano pa6otst B Aspen HYSYS

Pabora c TEKIIMOHHBIM MaTEPHAIOM, TOUCK M 0030p JIUTEPATyPHl U
JIEKTPOHHBIX HCTOYHMKOB HMH(MOpPMAIMKM [0 HHAWBHUIYaIbHO
3aaHHOil Tpobieme Kypca. V3yueHume TeMm, BBIHECEHHBIX Ha
CaMOCTOSATEIBHYIO popaboTKy. Ionck, aHAIN3,
CTPYKTypHpOBaHue u mpeseHTanust uHdopmanuu. [loxroroska k
OLICHUBAIOIIUM MEPOIPUATUSIM

AmnmapatypHsie 6moKH

TEXHOJOTHYECKON CXEMBI

PaboTta ¢ neKIMOHHBIM MaTepHajIoM, IIOMUCK U 0030p JUTEPaTypHl U
QJIEKTPOHHBIX HCTOYHMKOB HMH(MOpPMALMKM [0 HHAWBHIYaIbHO
3amaHHON TpobieMe Kypca. M3ydeHme TeM, BBIHECEHHBIX Ha
CaMOCTOATENbHYIO popadboTKy. IMowuck, aHaIN3,
CTPYKTYpHpOBaHHEe W mpe3eHTanust uH(opmanuu. [loxroroska k
OLICHMBAIOIIUM MEPOIPUSITHIM

Bsenenue B paznen «Pesynbratrel u
OTYETHOCTBY»

Pabora ¢ EeKIIMOHHBIM MaTepHAaIoOM, TOUCK M 0030p JUTEPaTyphl U
QJIEKTPOHHBIX HWCTOYHMKOB HMH(MOpPMAIMKM [0 WHAWBHIYaIbHO
3amaHHOM mpobieme Kypca. M3ydeHme TeM, BBIHECEHHBIX Ha
CaMOCTOSTENBHYIO popadoTKy. ITowuck, aHaIu3,
CTPYKTypHpOBaHHE M Mpe3eHTauus uHpopMmanuu. [lonroroBka K
OLICHUBAIOIIUM MEPOIIPUSTHIM

MOﬂeHHpOBaHI/Ie XHUMHKO-
TCXHOJIOTHYCCKHUX CXEM
IIPONU3BOJACTBEHHLIX ITPOLECCOB

Pabora c NeKIIMOHHBIM MaTepHaIoM, TOUCK ¥ 0030p JIUTEpaTyphl U
9JICKTPOHHBIX HCTOYHMKOB HMH(MOPMAIMKM [0 WHAWBHIYaIbHO
3a7aHHOll TpoOneMe Kypca. l3ydeHue TeM, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO popaboTKy. Iouck, aHaJu3,
CTPYKTYpHpOBaHNE W Tpe3eHTanust uH(opmaruu. [loxroroska k
OLICHMBAIOIIUM MEPOIPUSITUIM

3. OuneHOYHbIC MAaTepHAJbl AJsl NPOBEJIeHUS] TEKYUIero KOHTPOJSI YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMXCs M0 JUCHUILINHE (MOIYJII0)

[To mucrumniuuHe (MOIYJIO) TPESYyCMOTPEHBI CIEAYIOLIHME BUABI KOHTPOJIS KayecTBa
OCBOCHUS:
TEKYIUIA KOHTPOJIb yCIIEBAEMOCTH;

MIPOMEXKYTOUHAs aTTecTalus 00ydaromuxcs Mo AUCUUIUTHHE (MOJYIIIO).




3.1.1. OueHo4yHble MaTepuadbl JJA NPOBeAeHUS TEeKylled aTTrecTallu¥ MO JAMCHMUILUINHE

(MoxyJi10)

Ne | KoHTpoJupyeMmble TeMbl (pa3aelibl) HaumMeHnoBaHHe OLEHOYHOI'O CPEACTBA

n/n

1. Beenenue B MOJIEINPOBAaHHE XMMHKO- | YCTHBIH OIpoC, KOHTPOJIbHAs paboTa
TEXHOJIOTHYECKUX MTPOLIECCOB

2. Hauano pa6otst B Aspen Plus. Y CTHBII 0IIpoc, KOHTPOJIbHAsI paboTa

3. AnmnapartypHble OJIOKH TeXHOJIOTHUECKOH CXeMbl. | YCTHBIH onpoc, KOHTpOJIbHas paboTta

4. MonenupoBanue u ONTUMU3ANHMS | YCTHBIHA OIPOC, KOHTPOIbHAs padoTa
TpyOOIPOBOIOB.

5. Hauarno pa6otsl B Aspen HYSYS YcTHBIH onpoc, KOHTpoJIbHAs paboTa

6. AnmnaparypHble OJIOKH TEXHOJIOTHUECKOH CXEMBI YcTHBIH onpoc, KOHTpoJIbHAs paboTa

7. Beenenue B paznen «Pe3yiabTaThl U OTYETHOCTH) YcTHBII onpoc, KOHTPOJIbHAsS paboTa

8. MopenupoBaHue XUMHUKO-TEXHOJIOTMYECKUX CXeM | YCTHBIN OIpOC, KOHTPOJIbHAs paboTa
ITPOU3BOJICTBEHHBIX MPOLIECCOB

3.1.1. TunoBble KOHTPOJIbHbIE 3aJAaHUA UJIM MHbIE MATEPHAJIbl, HEOOXOAUMBbIE J1JIsl OLEHKHU

3HAHMI, yMeHMii, HABBIKOB M (WJIN) ONBITA [IeATEJIbHOCTH B MPOLIECCe TEKYILEro KOHTPOJIs

ycreBaeMoOCTH

YcrHblii onpoc

1. Ponp MonenupoBaHus B HAyKE U TEXHUKE.

2. OO6nacTb MOJCITHPOBAHUS

3. Mecro 3a1a4 NPOEKTUPOBAHUS TEXHOJIOTUYECKUX MPOILIECCOB B TEXHOJIOTUYECKOM
MOATOTOBKE MAIIMHOCTPOUTEIHHOTO TIPOU3BO/ICTBA.

4. TloHATHs MaTeMaTHYECKON MOJENH U MOJICIMPOBAaHMUSI, IPUMEPhI Moiesiell B apudmeTrke
LEJIBIX YUCEIL.

5. MaremaTtuueckue MOAeNu UAeHTU(UKAIUA 00BEKTOB, UX UCIIOJIb30BaHUE B 337a4ax
MIPOCKTUPOBAHUS TEXHOJIOTUYECKUX MTPOIIECCOB.

6. IIpuHIMIIBI TOCTPOCHUS MOJIETEH

7. AIIEKBaTHOCTb MOJIENIEH.

8. dopmanuzaius U MOJCIUPOBAHUE

9. Knaccuduxanms moaenei

10. [Tepeuncnure KiIr04eBbIe 0COOCHHOCTH TTporpamMmbl Aspen Plus.

11. Kakue paboune 3:1eMeHTHI U MPOIECcChl MO3BOJIseT paccunTars Aspen Plus?

12. TlepeuncnuTe NONOTHUTENBHBIE MOAYIIH, PACIIUPSIOIINE CTAaHAAPTHBIE BOZMOKHOCTH Aspen
Plus.

13. Ilepeuncnure Kiro4eBbie 0coOeHHOCTH TTporpammbl Aspen HYSY'S.

14. Kakue pacueTsl MOKHO MPOBOJUTH C Ucrosb3oBanueM Aspen HYSYS?

15. TlepeuncnuTe NONOTHUTENBHBIE MOAYIIH, PACIIUPSIONINE CTAaHAAPTHBIE BOZMOKHOCTH Aspen
HYSYS.

KonTposabHblii paboTa

1. IlocTpoiiTe MoAe/b CerMeHTa TEXHOJIOTMYECKOro Mpolecca MOJy4YeHHsl MOJMITHJIEHA

BbICOKOI IJIOTHOCTH. 3a1aiiTe HEOOX0AMMbIe CXeMbl PeaKIU U BHeCHTe MH(OPMALUIO O

KMHeTHKe BCeX MPOLeCcCoB.

2. Crenepupyiite uHGoOpMAIUI0 0 MOJIEKYJSIPHO-MACCOBOM  pacnpeae/ieHUH U

pacnpeneeHHH CTeNeH! NoJuMepu3anum noiaydesnoro IIIBIT

Hcxoanblie 1aHHbIE:

[Tonumepuzanus STUICHa IPOXOIUT B PACTBOPE H-TE€KCaHA.

Temnepatypa npouecca nonumepusanuu — 160°C.

Hasnenue B cucteme — 200 Gap.

JlaHHBIE 110 BXOJTHOMY TIOTOKY IIPEICTaBIICHBI B Ta0I. 1.

Ta6J'II/II_Ia 1- XapaKTepI/ICTI/IKI/I BXOJHOTI'O ITIOTOKA.
XapakTepucruka IMapamerp 3HaueHue

CocraB (MaccoBbIe T0JIN) | DTHICH 0,200




Bonopon 0,001
I'excan 0,789
Karanuzarop 0,005
Co-karanuzaTop 0,005
YcenoBus Temneparypa 60°C
JaBnenue 200 6ap
dazoBoe cocTosHUE Kuaxocts
MaccoBslit pacxon 90 000 xr/a

B kadecTBe KaraimzaTopa W CO-Karanmszatropa HCHoib3yrorcs — xyopua tutaHa IV TiCl4 u
tpraTunamomuanii AI(C2HS)3, cooTBeTCTBEHHO.

Uwucio THIIOB aKTUBHBIX CAaUTOB KaTaiau3aropa — 4.

Konnentpanus akTuBHBIX caiiToB B kataiu3atope — 0,0001 monb/kr.

JlaHHBIE TI0 KUHETUKE PEAKIINH MPEICTABICHBI B Ta0I. 2

Tabnuna 2 — naHHbIe KWHETHKU PEeaKIMK MPOTEKAIIUX B mporiecce noayuenus [19BII.

# Type Site # | Compl Comp?2 Pre-Exp (1/hr)
1 | ACT-SPON 1 | TiCl4 0,08
2 | ACT-SPON 2 | TiCl4 0,08
3 | ACT-SPON 3 | TiCl4 0,0
4 | ACT-SPON 4 | TiCl4 0,0
5 | ACT-COCAT 1| TiCl4 TEA 0,15
6 | ACT-COCAT 2 | TiCl4 TEA 0,15
7 | ACT-COCAT 3 | TiCl4 TEA 0,0
8 | ACT-COCAT 4 | TiCl4 TEA 0,0
9 | CHAIN-INI 1| C2H4 255,0

10 | CHAIN-INI 2 | C2H4 90,0
11 | CHAIN-INI 3 | C2H4 0,0
12 | CHAIN-INI 4 | C2H4 0,0
13 | PROPAGATION 1 | C2H4-R C2H4 255,0
14 | PROPAGATION 2 | C2H4-R C2H4 90,0
15 | PROPAGATION 3 | C2H4-R C2H4 0,0
16 | PROPAGATION 4 | C2H4-R C2H4 0,0
17 | CHAT-MON 1 | C2H4-R C2H4 0,09
18 | CHAT-MON 2 | C2H4-R C2H4 0,24
19 | CHAT-MON 3 | C2H4-R C2H4 0,0
20 | CHAT-MON 4 | C2H4-R C2H4 0,0
21 | CHAT-H2 1 | C2H4-R H2 5,55
22 | CHAT-H2 2 | C2H4-R H2 18,50
23 | CHAT-H2 3 | C2H4-R H2 0,0
24 | CHAT-H2 4 | C2H4-R H2 0,0
25 | CHAT-SPON 1 | C2H4-R 0,004
26 | CHAT-SPON 2 | C2H4-R 0,012
27 | CHAT-SPON 3 | C2H4-R 0,0
28 | CHAT-SPON 4 | C2H4-R 0,0
29 | DEACT-SPON 1 0,0001
30 | DEACT-SPON 2 0,0006




31 | DEACT-SPON 3 0,0

32 | DEACT-SPON 4 0,0
B kadecTBe areHra nepegaum nenu s KOHTpoass MM nosimMepa UCIosb3yeTcs: BOAOPOL.
CermMeHT TEXHOJIOTMUECKON CXEMBI COCTOMT U3 PEAKTOpAa CMEUICHMsI HEIPEPBIBHOIO ACHCTBUSA
o6bemMoM 80 M® 1 1Byx(a3HOro cemaparopa, B KOTOPOM MPOMCXOAUT OTAENEHHE BOIOPOIA.
3.1.2. MeTroan4ueckue MaTepHasbl, OINpeAesOIe MNPOLeAypPbl OLCHHMBAHUS 3HAHWIA,
YMEHHUiIl, HABBIKOB M (MJIH) ONbITA [JeATEJBHOCTH B XO0JA€ TEKYUIero KOHTPOJIs
ycrneBaeMoCcTH

YcTHBIH 0TBET

Onenka 3HaHuil npeanonaraer AuddepeHIupoBaHHbIN MOAX0] K 00yJaromemMycs, y4yer
€ro MHIMBUYaJIbHBIX CIOCOOHOCTEH, CTENeHb YCBOEGHUS U CUCTEMAaTU3allud OCHOBHBIX MTOHITHH
U Kareropuil mno paucuuiuinHe. Kpome Toro, orneHuBaeTcsi HE TOJBKO TIJIyOMHAa 3HaHUI
IIOCTaBJIEHHBIX BOIPOCOB, HO M YMEHHE MCIOJb30BaTh B OTBETE NPAKTUYECKUN MaTepHAIL.
OnenuBaeTcs KyJabTypa pedH, BlaJeHUE HaBbIKAMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus: nocnen0oBaTelIbHOCTb, IIOJIHOTA, JIOTUMHOCTD U3JI0KEHUS, AaHAJIA3
pa3NIMYHBIX TOYEK 3PEHUs, CaMOCTOsATEeNbHOE 0000IIeHne Marepuaia, MHCIOJIb30BaHUe
po(ecCHOHANIBHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaia 0e3 (paKTHUECKUX OIINOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUEpIbIBAIOIIE,
[IOCJIEIOBATEIBbHO, TPAMOTHO U JIOTUYECKH CTPOMHO, IIPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE MOHATHUS, HO U AHAIU3UPYIOTCS TOUKHM 3PEHHS PAa3IUYHBIX aBTOpoB. OOyuaroniuiics
HE 3aTPYJHSETCS C OTBETOM, COOIONAET KyJIbTypy PEeUH.

OneHka «xopouwto» CTaBUTCS, €clii 00ydarolUiCcs TBEpAO 3HAET MaTepuas, rpaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYECKyl 0a3y, HO IpU OTBETE HAa BONPOC JOIYCKaeT
HECYIIECTBEHHBIE MIOIPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOY4YaIOUIMICS OCBOMJ TOJBKO
OCHOBHOW MaTepuai, HO HE 3HA€T OTIEIbHBIX JNETaJeH, TOIMYyCKAaeT HETOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (OPMYJIHMPOBKH, HapylIaeT IOCIEeI0BaTEeIbHOCTh B M3JIOKEHUM MaTepuana,
3aTpyAHSETCS C OTBETAMM, II0KA3bIBAET OTCYTCTBHE JOJDKHOM CBSA3M MEXIY aHAIM30M,
apryMeHTaluen 1 BbIBOJAMM.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CIM OOydaroUuIuiicss He OTBEYaeT Ha
IIOCTaBJICHHBIE BOIIPOCHI.

KounTtpoiubHas padora

OneHuBaeTcsi HE TOJBKO INIyOWHA 3HAHUI IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
W3JI0KUTh TUCBMEHHO.

Kpumepuu oyenuseanus: nociaen0BaTeNbHOCTb, TOJIHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMuYHBIX TOYEK 3PEHHUS, CaMOCTOsATENbHOE 00001IeHne MmaTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHUX OIIMNOOK.

OueHka «omauyH0» CTaBUTCS B Cllydae, KOTJa COOJII0/IEHbI BCE KPUTEPUU.

OrneHka «xopouioy CTaBUTCS, €ClU 00y4arolIMiCs TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYLIECTBY M3JIaraeT €ro, 3HaeT MpPaKTHYecKyk 0a3y, HO JOIyCKaeT HEeCYLIECTBEHHbIE
MIOTPELIHOCTH.

Ouenka «ydogremeopumenvbHoy CTaBUTCSA, €cCld OOy4YaloIIUHCS OCBOMJI TOJBKO
OCHOBHOW Marepuas, HO HE 3HACT OTIEIbHBIX NETaJICH, TOIyCKAeT HETOYHOCTH, HEJOCTATOYHO
IpaBWibHbIE (OPMYJIMPOBKH, HApylIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUH Marepuaa,
3aTPyAHSACTCS C OTBETAMM, II0KA3bIBAET OTCYTCTBHE [JOJDKHOM CBS3M MEXKIY aHAJIU30M,
apryMeHTaluen U BEIBOJAAMM.

OneHka «HeyoosnemeopumenbHo» CTaBUTCS, €ClIM OOydyalolMHCS He OTBEYaeT Ha
ITIOCTaBJIEHHBIE BOIIPOCHI.

3.2. OneHo4HbIe MATEPHAJIBI JJIs1 IPOBEACHHUA IPOMEKYTOYHON aTTeCTAlluH
3.2.1. Kpurepum oleHKH pe3yJIbTaTOB 00yYeHHs N0 JMCHUILIHHE (MOAYJII0)
| IxaJua | PesyabTaThl | Iloka3aTe/ 1y OLlECHMBAHMS Pe3yJIbTATOB 00yYeHH |




OLICHUBAHMSA

00yueHust

OTJIMYHO

3HaeT:

- oOydarommiics TIIyOOKO W BCECTOPOHHE YCBOWJ MaTepHall, YBEpEHHO,
JIOTUYHO, TIOCIICA0BATEIbHO H TPAMOTHO €T0 M3JIaraet, OMUpasch Ha 3HAHUS
OCHOBHOU M IOTIOJTHUTEIBHOH JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAay4HBIX 3HAHWH JellaeT KBaIM(UIMPOBAHHBIC
BBIBOJIBI M1 00001IIEHNS], CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHATHIMH.

YmMmeer:

- ofOydaromuiicsi yMeeT CaMOCTOSITEIbHO M MPABHIIBHO pelaTh y4eOHO-
npodeccroHanpHble  33JaYd WM 3aJaHusl, yYBEPEHHO, JIOTWYHO,
MIOCIIEA0BATEIFHO ¥ ApTYMEHTHPOBAHO H3JIaraTh CBOE PEIICHNE, UCTIONb3YS
Hay4YHBIE TIOHATHS, CCHUIAsICh HA HOPMAaTHBHYIO 0a3y.

Bmaneer:

- o0ydaromuiicsl BIaJeeT panuoHAIBLHBIMA METOJaMH (C HCIIOJIb30BaHHEM
panroOHANBHBIX METOAMK) PELICHHUS CIOXKHBIX NMPO(EeCcCCHOHATBHBIX 3ajad,
MPEJCTaBICHHBIX JIEIOBBIMU UTPaMH, KeHcaMH U T.11.;

IIpu penierny NpoIEeMOHCTPUPOBA HABBIKU

- BBIICTICHHUS TIIABHOTO,

- CBA3KOH TEOPETHUECKUX MOJOKECHUH € TpeOOBAaHUSIMU pPYKOBOISIIIX
JIOKYMEHTOB,

- M3II0’KEHHS MBICIIEN B JIOTHYECKOH MOCIEI0BATENBHOCTH,

- CaMOCTOSATENIFHOTO aHaiu3a (haKTbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBS3H U JUAIEKTUYECKOM Pa3BUTHH.

XOpPOoLIO

3Haer:

- obydaromuiics TBEpAO YCBOWJI MaTepuall, AOCTaTOUYHO IPaMOTHO €ro
U3JIaraeT, ONUpPasiCh Ha 3HAHUS OCHOBHOU U JIONIOJHUTEIbHON JIUTEPATYPhL,
- 3arpynHsercss B (OpPMYJIMPOBAaHWM KBATH(DUIIMPOBAHHBIX BBIBOJOB M
00001IeHN, OmepupyeT KaTeropusMH U TOHATUSAMM, HO HE BCEraa
MIPaBWIILHO MX BEpU(HUIHPYET.

VYMmeer:

- O0y4AIOIIHIiCS YMEET CAaMOCTOSTENIbHO M B OCHOBHOM MPABUIILHO PEIIAThH
y4eOHO-poheCCHOHANBHBIC 3a/aYl WM 3aJ[aHus, YBEPEHHO, JIOTHYHO,
MOCJICIOBATEILHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MOJHOM MEPE HCHOJB3Yys HAYYHBIC NMOHATHUA U CCBIJIKKM Ha HOPMATUBHYIO
6azy.

Bnaneer:

- o0ydJaromiiics B LEJIOM BIAIceT PAlNOHATBHBIMA METOAAMH PELICHUS
CIIOKHBIX TIPO(EeCCHOHANBHBIX 3a/1a4, MPECTaBICHHBIX JICTOBBIMA UTPAMU,
KelicaMu U T.1.;

IIpu pemieHnn cMOr MNPOJEMOHCTPHUPOBATH JOCTAaTOUYHOCTb, HO HE
TyOUHHOCTH HABBIKOB,

- BBIJICJICHHMS TJIABHOTO,

- U3JIOKCHHS MBICIICH B JIOTHUECKOM MOCICAOBATCIIBHOCTH,

- CBS3KH TEOPETUYECKHX TIOJNOKEHUH ¢ TpeOOBAaHUSAMHU PYKOBOISIINX
JIOKYMEHTOB,

- CaMOCTOATENBHOTO aHaNM3a (aKThl, COOBITHH, SBICHUH, TIPOIIECCOB B HX
B3aMMOCBSI3HU U JUAIEKTHYECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3HaeT:

- o0ydaromuiicss OpHEHTHPYETCSl B MaTepHaie, OJJHaKO 3aTPYAHSACTCS B €ro
U3JI0KEHUH;

- II0Ka3bIBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JIONOJIHUTEIBHOU
JIUTEPaTypBl;

- c1abo apryMEHTHPYET Hay4HbIE ITOJIOKEHHS;

- IPAKTHYECKH HE CIIOCOOEH CPOPMYIHPOBATH BEIBOBI 1 0000IICHNS;

- YaCTHYHO BJIAJICET CHCTEMOM MOHSATHH.

YmMmeer:

- o0ydaromuiics B OCHOBHOM YMEET PElINTh y4eOHO-NpodecCHOHAIBHYIO
3ajady WM 3afaHue, HO JOIYCKaeT OIIMOKH, cl1abo apryMEHTHUPYET CBOE
PEeICHUEC, HEAOCTATOYHO HUCIIOJIB3YCT HAYYHBIC MOHATUA U PYKOBOIAANINEC
JOKYMCHTBI.

Bnaneer:

- oOyuarommuiics BiageeT HEKOTOPBHIMH pAalMOHAIFHBIMH  METOIaMHU
pemieHusT  CIOXKHBIX ~ TPO(ecCHOHANBHBIX ~ 3a7ad, IPEACTaBICHHBIX
JICIOBBIMH MI'paMH, KeHicaMU U T.1.;

[Ipu pemennn npoIeMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIICTICHUS TJIaBHOTO,

- U3JI0’KEHHS MBICIIEN B JIOTHUYECKON MOCIEI0BATEIEHOCTH,

- CBS3KH TEOPETUYECKHUX IOJIOKEHHH C TPeOOBAaHMSAMHU PYKOBOIAIINX
JIOKYMEHTOB,

- CaMOCTOATENBHOTO aHalM3a (aKThl, COOBITHI, SBICHUHN, TIPOIIECCOB B HX
B3aMMOCBSI3U U JUAJICKTHICCKOM Pa3BUTHH.




HEYJOBJIETBO- 3HaeT: - 00y4aroImiicss He yCBOWII 3HAUUTEIIFHON YaCTH MaTepHaa,;
PUTEJIBHO - HE MOYKET apr'yMEHTUPOBATh HAYYHBIE ITOJIOKECHHUS;

- He (GOPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;
- HE BJIAJEET CUCTEMOI MOHITUH.

VYmeer: o0ydJaromuiics He IMOKa3al YMEHHE pelarh y4eOHO-IpodeccCHOHAIBHYIO
3aJa4dy WK 3aaHHe.

BnaneeT: HC BBIITIOJIHCHBI Tpe6OBaHI/IH, IPpEABABIIACMBIC K HaBbIKaM, OLICHHBACMbIM
«yJOBJICTBOPUTEIBHON.

3.2.2. KoHTpoJibHBIE 3a1aHUS H/WJIH MHBbIe MaTepHabl 1Jisl IPOBeJeHHUs NMPOMEKYTOYHOH
aTTecTaluu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB

1.
2.

Ctpoenue 1 pyHKIIMOHUPOBAHHUE CHUCTEM.

Knaccugukarms cuctem. 3aKOHOMEPHOCTH CHUCTEM.

OO030p 4YMCIEHHBIX HUTEPALMOHHBIX M OE€3UTEpPAllMOHHBIX METOJOB pELICHUS CHCTEM
KOHEYHbIX YPaBHEHUH U UX MPUMEHEHHE IMPH HHTErPaIbHOM U JEKOMIIO3ULIHOHHOM
pacuere XTC.

MarepuasnbHbIe, TETIOBBIE H AKCEPTeTHIECKHe OallaHChl TPOU3BOICTBA.

Crpykrypssbiit ananus XTC

Pacuer MaTepuanbHbIX U Te10BbIX OanancoB XTC

[TapameTpsl COCTOSIHUSA U YIIPABJICHUS.

B3anmocCBA3b SIBIEHUI B OTAEIBHBIX MMPOLECCAX U anmaparax.

Wepapxust sIBIEHNUN U UX CONIOAYNHEHHOCTh B U3Y4YEHNUH IIPOLIECCOB M aIllapaToB.

. Mepapxuueckass CTpyKTypa XMMHUYECKOTO MPOU3BOJCTBA; B3aMMOBJIMUSHHE alapaTosB;

JIEKOMITO3UIIMSL.

. 3aJ1a4M MPOEKTHOT'O U TIOBEPOYHOTr'0 pacyera.

. Matematnueckas moaeinb X1TC.

. Uncno crenenert cBo6oasl MaTeMaTnueckor Mmoaenn XTC.

. UHterpanbHas 1 MoxynbHas popMbl MaTematuueckoil mogenu XTC.

. [IppHIMI JEKOMITO3ULINH.

. ArperupoBanue u aearperuposanue mozaenu XTC.

. Ananuz, Cunres, Ontumuzanus. BzauMocBs3b 3a1a4 aHaJIM3a, CUHTE3a U ONTUMU3ALUH.
. Kputepuii a¢pdextuBHOCTH QYHKIIMOHUPOBAHUS

. XapaKTepuCTUYECKNE CBOMCTBA XUMHUKO-TEXHOJIOTHYECKUX CHCTEM

20.

Ha,[[e)KHOCTB, napaMeTpuieCKas 4YyBCTBUTCIIbBHOCTD, YIIPABJISAEMOCTD, YCTOﬁHHBOCTB

3.2.3. MeTtoauueckue MaTepHabl, ONpeAe/sOlIie MNPOUEeAYPbl OLEHHWBAHUS 3HAHWIA,
YMeHMI, HABBIKOB B X0/1€¢ IPOMEKYTOYHOM aTTeCTALNHU

Ilpouenypa oneHuBaHusi 3HAHUM (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJUYECTBO 3aJlaHUN 2

[TocnenoBarensHOCTH BBIOOPKH BonpocoB u3 | CrydaiiHas
KaXJIOT0 pa3zena

Kputepuu ouenku - TpeOyeMBblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 0e3 (pakTUIeCKUX OMMOOK

- JIOTMKA W3JI0KEHUS

- HCIOJIH30BAHUE COOTBETCTBYIOIIECH TEPMUHOIOTHH

- CTHJIb PEYHU U KyJbTypa pedn

- MOI00P MPUMEPOB MX HAYYHOMU JINTEPATYPhl M IPAKTUKU

«5» eclm ’I‘p€6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb

HEOOIBIIME HETOYHOCTH B H3JI0KEHUHU HCKOTOPLIX BOIIPOCOB

«3» ecnu Tpe6OBaHI/I$I BBITTIOJTHEHBI YaCTUYHO — HC BBIACPIKAH O6’beM, €CTh

¢dakTueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHS,
HEJJOCTaTOYHO MCIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

4. YuyeOHO-MeTOAUYECKOe W MAaTepHajbHO-TEXHHYecKoe olecnevyeHne IUCHUNIMHBI
(MmoxyJis)
4.1. DjIeKTPOHHBbIE y4eOHbIe U3IAHUSA




1. 1 XUMHUKO-TEXHOJOTHUECKUE CUCTEMbI: ONTUMHU3ALUA U pecypcocOepexenue/ JIMcuipia
H.B., Bukropos B.K., Ky3nukun H.B., ®egopos B.U. - CII6.: Mengaenees, 2013. —392c.

2. MogenupoBaHue B KOMIIbIOTepHOU cpene Aspen Hysys: yueOHoe mocobue. / demopoB
B.1., Ky3uukun H.B., Cnankosckas E.B., CmupnoBa J[.A., Ocunenko Y.1O., Cemukun
K.B., CnaakoBckuii JI.A. - CII6.: CITOI' TU(TY), 2013.- 75¢.(3b)

4.2. JJjIeKTPpOHHbIE 00pa3oBaTe/ibHbIE PecypChl
1. Dnextponnas 6ubmuoreunas cuctema «IBC IOPAUMT» Biblio-onlineru (3BC
«tOpaiit») [Dnextponnsiii pecype]. — URL: https://urait.ru/.
2. DnektpoHHO-OmMOMMoTeunass cucrema ZNANIUM [Onektponnsiii pecypc]. — URL:
https://znanium.com/.
3. DnextpoHHas OubOnuoreuHas cucremMa «KOHCyNmbTaHT cCTyAeHTa» [DIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas »snexTpoHHas Oubnmorteka [DnexkrtponHblii pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHast 6ubnuoreka «KubepJlennnka» [Dnextponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Uundopmannonnas cucrema «EanHoe OKHO AocTyma K 0Opa3oBaTeIbHBIM pPEcypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbI LEHTp HHYOPMAITMOHHO-00PA30BaTENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAIBHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CIIPABOYHbIE
CHCTEMBI

OOyuaromuMess  obecrieueH J0CTyn (yAaJd€HHBIA JOCTYIN) K HHD)KE CIETYIOUUM
COBPEMEHHBIM Tpo(decCHOHAIBHBIM 0a3aM JTaHHBIX M WH(POPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm u »SHUMKIONEeAMH Ha Akagemuke [OnextpoHHsli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmanmoHHO-ipaBoBOro obecreueHus «lapanT» [DIeKTpOHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMmieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PaCHpPOCTPAHAEMOI0 MPOrPpaMMHOIO
o0ecreyeHnsi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecliedeHue: oOmnepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHsieMOe TIpOrpaMMHOE oOOecTieueHne: CBOOOIHBIC TMAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. Ilporpammuoe oOecriedeHHEe OTEUYECTBEHHOTO TPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apanT» (OneKTpOHHBIM nepuoanueckuid cnpaBoyHuK «Cucrema 'APAHTY),
obpasoBarenpHast miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), 31eKTPOHHO-OHOIHOTe Has CHUCTEMa
ZNANIUM, snexkrponHas Oubnuoreynas cucreMa « KOHCyIbTaHT CTyIEHTaY.
4.5. O0opynoBaHue M TeXHHYECKHE CPeICTBA 00yUeHHUs

Jns peanmzanuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU  JUIS
NPOBECHUST Y4YeOHBIX 3aHATUH, KOTOpPbIE OCHAILICHbI OOOPYIOBaHHEM U TEXHHUYECKUMHU
cpeacTBaMu OOy4YeHHs, U MOMEIIEHUS JUIsl CAMOCTOATEIbHOW paboThl 00yUaroUINXCcs, KOTOpPhIE
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUYEHUS K ceTH «VIHTepHeT» u
oOecreueHbl JOCTYIIOM B 3JEKTPOHHYIO MH(POpMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY um.
JIL.U. MenneneeBa. JlomyckaeTcsi 3aMeHa 000pYI0BaHUS €r0 BUPTYaIbHBIMH aHAJIOTaMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OCHaLICHHOCTb Y4eOHBIX AyANTOPHI UISl IPOBeICHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHbIX 3aHATUI ¥ MOMEeLIeHNH JJIsl CAMOCTOSITeIbHOMI
NMOMeLIeHMI JJIsl CAMOCTOSITeJILHOM padoThI 000pY10BAHMEM M TeXHHYECKHMMH CPeICTBAMMU
padoThI* o0y4eHust
Y4yeOHbIE  ayquTOpMM  JUIA  TPOBEACHHS | YueOHas ayAWTOpHs YKOMIUIEKTOBAaHA CHELHHAIM3MPOBaHHON
yueOHBIX 3aHSITHH MeOelIbl0, OTBEYAIOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |
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http://www.garant.ru/
http://dic.academic.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

TpeOOBaHUAM, 00OPYIOBAaHHEM M TEXHHYECKHMH CPEICTBAMH
00yueHus (MOOHIBHOE MYJIETUMEIUIHHOE 000pYI0BAHHUE).
[TomemieHne A1 caMOCTOATENEHOM PaOOTHI [Momemenne  OCHAIIEHO  KOMITBIOTEPHOW  TEXHHUKOH  C
BO3MOXKHOCTBIO ~TIOAKNIOUCHHS K cetd «UHTepHET» U
o0ecrieyeHneM JIOCTyNa B 3JCKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBatenpHyto cpeny PXTY mm. J[.WM. MenneneeBa u x
3BC.

* HoMep KOHKPETHOW ayJuUTOPHUH yKa3aH B MpHKa3e 00 ayIuTOPHOM (OHIE, PACHHCAHUU YUICOHBIX 3aHATHH H
pacmrcaHuy IPOMEXYTOUHOH aTTECTAIIH.

11




	1. Требования к результатам обучения по дисциплине (модулю)
	1.1. Перечень компетенций, формируемых дисциплиной (модулем) в процессе освоения образовательной программы
	1.2. Компетенции и индикаторы их достижения, формируемых дисциплиной (модулем) в процессе освоения образовательной программы
	1.3. Результаты обучения по дисциплине (модулю)

	2. Объем, структура и содержание дисциплины (модуля)
	2.1. Объем дисциплины (модуля)
	2.2. Темы (разделы) дисциплины (модуля) с указанием отведенного на них количества часов по формам образовательной деятельности
	2.3. Содержание дисциплины (модуля), структурированное по темам (разделам) и видам работ

	3. Оценочные материалы для проведения текущего контроля успеваемости и промежуточной аттестации обучающихся по дисциплине (модулю)
	3.1.1. Оценочные материалы для проведения текущей аттестации по дисциплине (модулю)
	3.1.1. Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений, навыков и (или) опыта деятельности в процессе текущего контроля успеваемости
	3.1.2. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков и (или) опыта деятельности в ходе текущего контроля успеваемости

	3.2. Оценочные материалы для проведения промежуточной аттестации
	3.2.1. Критерии оценки результатов обучения по дисциплине (модулю)
	3.2.2. Контрольные задания и/или иные материалы для проведения промежуточной аттестации
	3.2.3. Методические материалы, определяющие процедуры оценивания знаний, умений, навыков в ходе промежуточной аттестации


	4. Учебно-методическое и материально-техническое обеспечение дисциплины (модуля)
	4.1. Электронные учебные издания
	4.2. Электронные образовательные ресурсы
	4.3. Современные профессиональные базы данных и информационные справочные системы
	4.4. Комплект лицензионного и свободно распространяемого программного обеспечения, в том числе отечественного производства
	4.5. Оборудование и технические средства обучения


