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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUNIUHBI

1.1 Uenb ancuunnuHbl: ChopmmpoBaTb KoMneTeHUuN obyyatowerocs B 06nacty npoBeAeHUs: NCCneaoBaHUn
npu paspaboTke HOBbLIX MPOLECCOB XUMWYECKOW TEXHOMOrMM C Lenblo noBbllleHust 3ddEKTUBHOCTM NPOU3BOACTBA
KOHKYPEHTOCMOCOBHOCTM NPOAYKLMN.

1.2 3apgauv AUCUMNIUHBI:

» PaccMoTpeTb COBpEMEHHOE COCTOSIHNE TEXHOSTOMMIN XMMNYECKOTO NMPON3BOACTBA; TEOPUIO (PU3MKO-XMMUYECKNX
METOAOB MWCCMEeAoBaHUS; NPUHUMMNBLI paboTbl OCHOBHbIX MPUOOPOB B MHCTPYMEHTANbHbIX METOA4AX XMMUYECKOro
nccregoBaHus.

* Moka3aTb coBpeMEHHbIE NOAXOAb! K PELLEHNIO 3aa4 NPOEeKTUPOBAHUS NPEANPUATAA XMMUYECKON TEXHOMNOMNN,
onpegeneHnss ONTUManbHOrO CoYeTaHuM (QaKTOpPOB YMpPaBEeHWs MPOLECCOM ANs OOCTWXKEHWUs] 3a4aHHOro YpPOBHS
PYHKUMOHAMbHBIX 1 NOTPEOUTENBCKNX CBOMCTB rOTOBOW MPOAYKLNN.

* MI3yunTb BO3MOXHOCTU N OrpaHMYeHns npu BbIGOpe KpUTEPMEB ONTMMMU3ALUUN, HAXOXKOEHUS KOMMPOMUCCHbIX
PELUEHUA N NHCTPYMEHTANbHbIX METOAO0B XMMUYECKOrO aHanm3a Ans oueHKkM nx addekTMBHOCTM; cnocoboB 0bpaboTku
NOMyY€EHHbIX Pe3yrbTaToB U NX NUCMOSb30BaHUSA B HAY4YHOM UCCIeA0BaHUN.

1.3 TpeboBaHus Kk NnpegBapuTenibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

NHopmMaumOoHHbIE TEXHONOrMK B Hayke 1 06pa3oBaHnn

TeopeTnyeckne 1 akcnepmmeHTanbHble MeTOAbl CCeaOoBaHNN

YyebHaa npaktuka (HaydHO-uccrnegoBaTenbckass paboTa (MOnMyYeHMe NepBMYHBIX HABbIKOB  Hay4HO-
nccneposaTensckon paboTol))

JononHuTenbHbIE rNaBbl TEXHONOMMN BONMOKHUCTLIX MaTepuanos

Mpouecchl MacconepeHoca B CUCTEMaXx C y4acTuem Teepaoii hasbl

2 KOMNETEHUWN OBYYAIOLLIErOCA, POPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCUUMNIIUHDbI

OlNK-2: Cnoco6eH ncnonb3oBaTb COBPEMEHHbIE NPUGOPLI U METOAUKK, OPraHM30BbLIBaTb NpoBeAeHue
3KCNEePUMEHTOB U UCMbITaHUIA, MPOBOAUTL UX 06PaboTKy U aHanNM3npoBaTb UX pe3ynbTaThbl

3HaTb: TEOpMIO ONTUMM3ALUN XMMMUKO-TEXHOIOTMYECKUX MPOLECCOB, MOLENUPOBAHUE TEXHOMOTMUA XMMUYECKOrO
NpoM3BOACTBA, NPOrHO3NMPOBAaHNE CBOMCTB NOMy4aeMon NpoayKLun

YMeTb: ncnonb3osatb (byH,ElaMeHTaJ'Ibele 3aKoHbI B 06nactm I'IpO(beCCVIOHaﬂbHOVI neATenbHOCTU

BnapeTtb: cnocobamy onTMMmn3aLmm XMMUKO-TEXHONOMMYECKNX npoueccos, NpoaykKunn ¢ y4eTom Tpe6OBaHVIVI Ka4yecTtBa,
HaOEeXHOCTU U CTOMMOCTM, HaBblKaMy CTaTUCTUYECKOMN 06pa6OTKVI nony-4eHHbIX pe3ynbTaTtoB U UX UCNONb30BaHNA B
Hay4YHOM uccnegoBaHnmn

OlK-4: Cnoco6eH HaxoAUTb OoNTUMaribHble peLleHUA Npyu co3aaHNM NPOAYKLUM C yY4eTOM TpeboBaHUM
KayecTBa, HAAEXKHOCTU U CTOMMOCTM, a TaKKe CPOKOB UCMOJIHEHUS, 5€30MacCHOCTU XU3HeAeATeNbLHOCTU U
3KONOrM4Yeckon YNCTOThl

3HaTb: MeToAbl ONTUMM3ALUM XMMUKO-TEXHOMOTMYECKUX MPOLIECCOB C y4eToM TpeGoBaHWin KayecTBa, HaAeXHOCTW,
CTOMMOCTM, 3KONOrnyeckon 6e3onacHocTm

YMeTb: cocTaBnAtb u aHann3npoBaTb COBpeMeHHble TEXHOTI0rM4yeckmne cxeMbl OCHOBHbIX MpoLeCccoB COOTBETCTBYHOLLErO
I'IpO(*)VIJ'IFl, a TakKke Wux ontuMu3nposatb W HaAMNONHATb MNepenoBbiM COBPEeMEeHHbIM O60pyD,0BaHI/IeM C Yy4yeTom
TEXHOJI0ONM4YEeCKUX, 3KOHOMUYECKUX, TepMOANHAMUNYECKNX N SKOJIOTMYECKNX KpUTEepmneB ONTUMaJIbHOCTU

BnageTb: cnoco6amMu KOMMbIOTEPHOIO MOLENMPOBAHUS W ONTUMU3ALMU  XMMUKO-TEXHOMOTMYECKNX MPOLIECCOB;
CNOCOGHOCTHI0 NPUHMMAaTb 060CHOBAHHbLIE TEXHWYECKUE PELIEHUsT B MPOdeCCUMOoHanbHON 4esTENbHOCTY,




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HaumeHoBaHWe 1 cogepxaHune pa3genos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakt
Has
paboTa

Mp.
(4achbl)

CP
(vachb)

MHHOoBaL.

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpOns

Paspen 1. MaTtemaTundeckoe
MOLENMPOBaHNE MNPOLIECCOB XMMUYECKOM
TexHonorum

Tema 1. OcHoBHble NONOXeHus
TEPMOANHAMMNYECKON TEOPUU HEOBPATUMbIX
npoueccoB. Bwuabl un3y4yaembix cucTem.
Onpepnenenuss B THI1. TloHaTMe cun u
NMOTOKOB.

MpakTnyeckoe 3aHATHE: OnucaHuve
06BbEKTOB ONTUMU3NPYEMbBIX CUCTEM.

Tema 2. CBs3b hakTOPOB MHTEHcUdUKaLNn
npoueccoB u kputepueB 3pHEKTUBHOCTU
TexHonormn. OnpegeneHne  3HaYMMOCTMU
hakToOpOB ynpaBreHns NpoLLeCCoM.
MpakTnyeckoe 3aHaTME: OnucaHue
00BEKTOB ONTUMU3NPYEMBIX CUCTEM.

Tema 3. MocTpoeHune Matpuubl
NNaHMpoBaHNs 3KCNepuMeHTa. YpaBHeHue
perpeccun. CKOPOCTb U3MEHEHUST SHTPONUN
CUCTEMBI.

MpakTnyeckoe 3aHATHeE: MogroToBka
00OBHEKTOB ONTUMU3NPYEMbIX CUCTEM.

Tema 4. [llpumepbl pelueHns  3agad
onTMMM3auMM MO  OOHOMY  KpUTeputo
3 PEKTUBHOCTH paspabaTtbiBaemMoro
npouecca. Mepexon oT YPOBHeM
BapbMpoBaHus K peann3oBaHHbIM
3HaYeHUsM.

MpakTnyeckoe 3aHsaTHe: MoproToBka
0OBEKTOB ONTUMU3NPYEMbIX CUCTEM.

Paspgen 2. PelweHnne 3agaun ontummsaumnu
TEXHOOrM4ecKoro npouecca

Tema 5. MpumeHeHne mMeTtoaa
HelrpoceTeBoro MoAennpoBaHus ans
peleHnsa 3agad onTummusaumu npouecca B
MHOroakTOpHOM MHOroKpuUTEpmanbHOM
npouecce.

lMpakTnyeckoe  3aHATWE:  COCTaBleHue
MaTpuLbl NIIaHMPOBAHMS 3KCMEPUMEHTA.

Tema 6. BbinonHeHne nnaHa aKkcnepMMmeHTa.
MNocnepoBaTenbHOCTb 3KCMNEPUMEHTOB.
Mepexon OT pe3ynbTaToB MaTeMaTUYECKON
obpaboTku JaHHbIX ApobHoro
MHOrO(paKkTOPHOro  3KCNepumeHTa K
peann3oBaHHbIM 3HAYEHUSIM.

MpakTuyeckoe 3aHATMe: Peanusaums nnaHa
IKCNepUMeHTa.

Tema 7. BbinonHeHne 3agaHust Mo
ONTMMMU3aLMM TEXHONMOMMYECKOro npouecca.
IMpakTnyeckoe 3aHsaTne: MammnpoBaHue.

Wtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas
aTTecTtauus (3aver)
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ra

7,75

ra
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34
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0,25




Bcero koHTakTHasa pa6ota n CP no

34,25 37,75
OUCLMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4ebHbIM NaHoOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTteneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUsA
5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KOoMMNeTeHUun

MokasaTenu oueHnBaHuA pe3ynbTaTtoB o6yquV|$|

HanmeHoBaHWe oLeHOYHOro
cpencTea

OrlK-2

MepeuncnseT NOMOXeHUs Teopun HeobpaTUMbIX  MPOLECCOB;
COBpEMEHHbIE NOAXOAbl K MOAENVMPOBAHMIO YCNOBMI TEXHONOMMYECKNX
onepauMi U1 MPOrHO3MpPOBaHUIO NokasaTtenen 3PPEKTUBHOCTU
NpOM3BOACTBA M KayecTBa NpogyKuun.

MpumeHseT TeOpMo U ONbIT NPOBEAEHMS UCCNEAOBaHWIA AN peLleHnst
Hay4yHO-TEXHMYECKMX npobnem B 06nactM COBEPLUEHCTBOBaAHUSA
XUMUYECKUX TEXHONMOrnMn Buo-akTMBHbLIX BELLECTB, KpacuTenewn u
BOJIOKHUCTbIX MaTepuarnos.

MopbupaeT kputepun M akTopbl ONTUMM3ALUN TEXHOMOMMYECKNX
onepaumi ¢ y4eTOM HasHa4YeHus NpoayKuuKn; npomnsBoauT obpaboTtky
pes3ynbTaToB  WUCCNEeAoOBaHWsl, OUEHMBAET MX  TOYHOCTb U
[OCTOBEPHOCTb; NpeanaraeT niiaH pasBuTust Hay4HOro NCCnegoBaHNns.

Bonpochl YCTHOro
cobecepnoBaHus

MpaKTUKO-OpUEeHTUPOBaHHOE
3apaHve

OlK-4

M3naraeT coBpeMeHHble MOoAXOAbl K PELUeHMO 3agad onTuMmusaummn
npoLeccos XUMUYECKON TEXHONOorMm ans npoussoacTea
NnepcnekTUBHOM KOHKYPEHTOCNOCOBHOM NpoayKLUK

AHanusmpyeT akTopbl W KPUTEPUM  METOAOB  OMTMMM3aUUU
XUMMYECKMX TEXHOMOMMIN ANsi CO3A4aHNA paumMoHarnbHbIX 3KOOrMYeCcKn
afanTUpoBaHHLIX U MPUOBLIMBHBIX  MPOLECCOB  MPOM3BOACTBA
NPoAYyKUMM C 3afaHHbIM YPOBHEM DYHKLMOHAaNbHbLIX CBONCTB.
CocraBnsieT nnax aKcnepuMMeHTa " MaTemMaTU4ecKoro
MOLENMPOBaHUS, adeKkBaTHO anpOKCUMUPYIOLWLEro TeXHONOrMYeCcKun
npoLecc; HaxoauT KOMMNPOMWUCCHbIE peLUeHUs MHOTOKpUTepuanbHOW
3afjayn onTUMM3auun MNpPOM3BOACTBEHHbIX OMNepauvi Ans BbiMycka
BbICOKOKa4YeCTBEHHOW 6e30nacHOn NpoayKumm

Bonpocebl YCTHOTO
cobecenoBaHus

MpakTnko-opMeHTUpoBaHHOE
3agaHue

5.1.2 Cnctema 1 KpuTepumn oueHUBaHus

LWWkana oueHnBaHns

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTU

KOMMNeTeHUNN

YcTHoe cobecenoBaHve MucemeHHas paboTa

OTBeT COAEPXUT BCECTOPOHHME, rMybokue
3HaHMS. Yy obyyatoLerocs

3a4yTteHo copMMpoBaHbl KOMMNETEHLMN B obnactu
COBpPEMEHHbLIX  Mpobnem  XMMU4ecKkomn
TEXHOJOTUMN.
OTBeT copepxut npyHUMNManbHble
owunbKK, ” KoMneTeHumMn B obnacTtu
He 3a4yteHo

COBpPEMEHHbIX  MNpobrnem  XxMmMuyeckomn
TEXHONOrMN He CHOPMUPOBAHDI.

5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UMK UHbIe MaTepuarbl, HEO6XoAMMbIe ANA OL,eHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 3

1 CoBpeMeHHble NOAXO0Abl K PELLUEHUIO 3a4a4 ONTMMU3aLMN TEXHOOMMYECKNX NPOLIECCOB.

> 3Haunmble akTopbl, C y4ETOM KOTOPbIX BIIMSIHWE HA XMMUKO-TEXHONOMMYECKyto cuctemy obecneumnt
3(pPeKTMBHOCTL npouecca N KOHKYPEHTOCNOCOBHOCTb MPOAYKLMN.

3 Bbi6op kputepmnes acpdpekTMBHOCTM nNpouecca. KonnyecTBeHHOe onpeaeneHe KpuTepueB onTUMU3aLNN.
TOYHOCTb, JOCTOBEPHOCTb U BOCMPOM3BOAUMOCTb PEe3yNbTaToB 3KCNEePUMEHTA.

4 OCHOBbI TEPMOANHAMUKM HEOOPATMMbIX MPOLIECCOB.

5 MprHUKUNBEI MaTeEMaTUYECKOTO MOAENNPOBAHNS TEXHONOMMYECKUX NPOLLECCOB.




OTanbl peanu3aunum nnaHa ,El,pO6HOI'O MHOI'OC*)aKTOpHOFO 3KCnepnmMeHTa.

ypOBHI/I BapbupoBaHuNA 3Ha4YeHun (baKTOpOB 1 nepexon K peann3oBaHHbIM NapamMmeTpamM onTtuMalribHOro
coYyeTaHunAa no ogHOMY U3 KpuTepmueB onTUMmn3auunn.

6

7

8 CyTb mMeTona HeVIpOCGTeBOFO MogennpoBaHUA.

9 HaxoxgeHue KOMMPOMWUCCHbIX peUJeHVIVI C NoOMOLWWbHO HeVIpOCGTeBOI'O MogenmpoBaHUA.

MpuMepbl BAMAHUA XMMWYECKON NpMpoabl MonMMepa Ha macconepeHoc kpacuTtenen u TBB B reTeporeHHbIx
cucTemax.

10

11  |MpumMepbl BNUSHWUSA HAOMOMEKYNAPHOro CTPOEHUS NonvMMepa Ha MacconepeHoc kpacutenei n TBB.

12  |MpumMepbl BNUSHMS NOBEPXHOCTHOrO 3apsiga nonvMepa Ha MaccornepeHoc Kpacutenei n TBB.

MpumMepbl BNMAHUA dU3NYeCcKUx CBOMCTB MNofnMMepa Ha Mnpouecckl MacconepeHoca kpacutenen n TBB B

13 .
reTeporeHHbIX cuctemMax c ydactnem tsepaoun (baau.

14  |Mopagok peanvsaumu nnaHa aKcrepvmeHTa

15 I'Ionyqume CKaHMpPOBaHHbIX VI306pa)KeHVIl7I HOBerHOCTeVI OTKINKKa Nno Kputepmnam ontuMmsauunn.

16 0O606LeHHbIe TONOrpadunyeckne n3obpaxeHnss NOBEPXHOCTU OTKMNMKA C Y4ETOM Ha3HaAYEHWUS NPOSYKLMM.

17 OCHOBHbIE NOHATUA U onpeneneHna Teopun HeO6paTVIMbIX npoueccos.

18 O6ocHoBaHMe 0606LLEHHOrO KpUTEPUA ONTUMU3ALINN.

19 MpoBepka agekBaTHOCTU MaTeEMaTUYECKON MOAENM anpoKCUMUPYEMOMY NPOLIECCY.

20 Bbibop ypoBHen BapbupoBaHusa hakTopoB ONTMMU3aLIMU.

5.2.2 TunoBble TeCcToOBble 3aAaHUA
He npeaycmoTpeHo

5.2.3 TMnoBble NpaKTUKO-OpUeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. CocTaBUTb MaTpuLUy NnaHMpoBaHus ApobHOro NATUGaKTOPHOro aKCNepMMEHTa Ans onTUMmM3aLumn npouecca
KpalLeHVs NonMamMnaHoro BOSIOKHa MeTansiokoMMneKCcHbIM kpacutenem 1:1

2. TpeanoxuTb anropMTM ONTMMU3aUMKM npolecca rnapo,-oneogobusaumm napa-apammaHbIX KOMMIEKCHbIX
HWUTEW B yCNOBUAX NX NPOM3BOACTBA.

3. BblbpaTtb hakTopbl U KpUTEPMU ONTUMU3ALMKN MPOLECCA MOBbLILIEHUS XNAaAOCTOMKOCTU XKIYTOB HUTEN C
NCnonb3oBaHNeM COCTaBOB Ha OCHOBE aMUHOopMarnbaerngHbIX NpeakoHAEeHCaTOB U CUHTETUYECKMX Kay4yKOB.

5. Tlpeanoxvtb anroputMm AeNCTBUA ANSA HaXOXAEHMs  KOMMPOMMUCCHOrO pelueHus 3agjadv ontumusauumy B
NATUEAKTOPHOM 3KCNEPUMEHTE MO BOCbMU KpUTEPUAM ONTUMUIaLNN.

6. CocTaBuTb ypaBHeHMEe perpeccun B ApoObHOM NATUEAKTOPHOM IKCNEPMMEHTE NpoLecca TEPMONepPeBOaHON
neyatn ruapocdobnsaMpoBaHHON TKaHW U3  CUHTETUYECKUX BONOKOH.

7. BelbpaTh hakTopbl ONTUMM3ALUM W pacnpefeniTs MO YPOBHAM MaTpuubl NAaHUPOBaHUS Ons
NATUAKTOPHOTO SKCNEPUMEHTA MO OLHOMY KPUTEPUIO.
8. MepeuncnnTe OCHOBHbIE MOSIOXEHUS TEPMOAMHAMWYECKON Teopun HeobpaTuMbIX MPOLECCOB U

npounnocTpupoBatb npuMmeHeHne THI Kk pelieHno 3agay oNnTMMM3aumMm TEXHONOMMYEeCcKoro npowecca.

9. MepeuncnuTb aTanbl UCMOMb30BaHUSA MeTOAa HEeMpoCeTEBOro MOLENUPOBaHUSA MNpU pelleHuMn 3agayvuv
ONTMMM3aLMKM TEXHONOMMYECKOro npoLecca.

10. TMpownniocTpupoBaTb 3Tana Mpoueadypbl M3NMPOpBaHMS TOMOrpadUyecknx u3obpakeHuin no ABYM
KpUTEpUsM ONTUMM3auMM B NATUAKTOPHOM IKCNEPUMEHTE ANS HaxXOoXOEHWUS ONTUMAanbHOro CoyeTaHWs YCroBWUiA
npouecca ¢ y46TOM Ha3HaYeHus.

5.3 MeToanuyeckne matepuanbl, onpepenstolime npoueaypbl oueHMBaHUA 3HaHUWA, YMEHUI, BnaaeH (HaBbIKOB
1 (UNN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBusa ponycka oby4aroLierocsi K npoMexyTo4HoWn aTrectaLmMm U NopAAOK NMUKBUAALIMKN akafeMU4yeckon
3a10/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMn perfiameHTMpPoOBaHO JoKanbHbIM HOpMaTuMBHbIM aktom CMGIMYMNTA
«lMonoxxeHne 0 NpoBeAEHNM TEKYLLLEro KOHTPOSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyatoLwmnxca»

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm nNo gucumnnuHe

YcTHad + MucemeHHasda KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauuMu nNo gUCLUUNInHe

HeBo3MOXHOCTb MOMb30BaTLCA CMOBApPAMU, CMpaBOYHUKAMM, UHbIMKM MaTepuanamu. Ha noarotoeky otseta
oTBOAUTCH 15 MUHYT

6. YYEBHO-METOOAMYECKOE U UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YyebHasn nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHusa | Ccblinka




6.1.1 OcHoBHas yyeb6Hasa nutepartypa

Osankosa T. 1O. MeToabl aHanusa http://publish.sutd.ru/
KpacuTenem wu TEKCTUNbHO- CaHkt-MNeTepbypr: 2020 tp_ext_inf_publish.ph
BCMoMoraTeribHblX BeLLecTB. Cherynta p?id=2020123
AHanus kpacurtenemn
Maneryroea H. A, |MHdopmaunoHHble  MeToabl http://publish.sutd.ru/
BypeHesa  O. W.,|npoekTnpoBaHus tp_ext_inf_publish.ph
Oaxkosa T. HO. TEKCTUNbHbBIX MaTepuanos wu . p?id=2020475
M3genni ¢ KoropUCTUYECKNM Carir-Tletepbypr: 2020
crierynrg
odopmMneHnem cnocobom
TKkayecTBa
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
XammartoBa, B. B.,|TexHonormm npou3BoacTBa KasaHb: KazaHckuii http://www.iprbooksh
MavHytamHoB, P. ®.,|KOHKYpeHTOCMOCOOHbIX HauMoOHarbHbIN 0p.ru/100630.html
XammatoBa, 3. A.,|TeKCTUNbHbIX Martepuanos nccnenoBaTenbCKui 2018
Pasymees, K. 3. Ans  cneunanbHOM oaexabl TEXHOMNOrM4YeCKnn
(amsariH kocTioma) YHUBEPCUTET
Benunuko, A. A.,|MeTogpl nccnenoBaHus H 6 . http://www.iprbooksh
dunmmoHosa, H. U. MMWKPO3NEKTPOHHbIX n H OBOC'% npek. 0p.ru/45105.html
HaHO3MNEKTPOHHbIX oBOCHDUPCKMIA 2014
MaTepuanoB U CTPYKTYp. rocyAapCTBEHHbIV
YacTs Il TEXHUYECKMI YHUBEPCUTET

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

Peectp TY n FOCT P®. http://ts.gostinfo.ru

OneKTpoHHbIN KaTanor 6ubnuotekn CITYMTH http://publish.sutd.ru/

OnekTpoHHbIN kaTanor «Hay4Hble xypHanbl CITYMTOx»:http://journal.prouniver.ru/glavnaya/
OnekTpoHHO-6MbnmoTevHasa cuctema elibrary. http://elibrary.ru

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpaMmMHoro oéecrneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue MaTepuanbHO-TeXHM4YeCcKkon 6a3bl, Heo6XoAUMON Ans ocyllecTB/IeHUs obpa3oBaTeNnbLHOro
npouecca no AucUUNInHe

Ona npoBedeHWs NpPaKTUYECKUX 3aHSATUA MUCMOonb3yeTcs ayauMTopusi ¢ HabopoM XWMMUYECKUX peaKkTUBOB,
BbITSDKHBIMM  LWUKachamu, Becamum nabopaTopHbIMK, CyLIMIbHbIMKU  WKadamu, npubopammn Ona  onpegeneHus
noTpebuUTenbCKUX U cneLuanbHbIX CBOMCTB MONMMEPHbIX MaTepuarnos, LBeTOU3MepUTenbHbIM kommnnekcom Color i5 .
«Gretag Macbeth» -1.

AyauTtopus OcHalueHune

MynbTuMeauiiHoe o6opyaoBaHue, KOMMbIOTEPHAsA TEXHIKA C BO3MOXHOCTbLIO NOAKITHOYEHMS K CeTH
KomnbloTepHbIn knacc [«MHTepHeT» 1 obecrnedyeHMemM [OCTyna B 3MEKTPOHHYH MHMOPMAaLMOHHO- 0Gpa3oBaTesibHY0

cpedy

MynbTumeauiiHoe obopyaoBaHue, crneumanusnpoBaHHas Mebenb, Aocka
JlekunoHHas Y A pyA H P A

ayauTopusi

CneuuanuampoBaHHas Mebenb, gocka
YuebHas ayautopusi
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