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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb pucuunnuHbl: CdhopmmpoBaTb Yy obyvarollerocs KomneTeHuun, obecneymBatoline OCBOEHME
BOMPOCOB, CBS3aHHbIX C NpoLieccamMmu macconepeHoca B cuctemax ¢ ydyactnem Tesepaon doasbl

1.2 3agaun gUCUUNIIUHBI:

-3HaKOMCTBO C OCHOBHbIMM MOHATUSIMM B 06/1aCTH NpoLecca MacconepeHoca ¢ ydacTmem TBepaon dasbl;

- 3HAKOMCTBO C OCHOBHbIMW BUAAMM MPOLECCOB ONpeaensoLLmx MacconepeHoc B CUCTEMAXx C y4acTMeM TBepaom
dasbi;

- N3yYeHne OCHOBHbIX 3aKOHOB, ONpeaensoLmMx MacconepeHoc B CUCTEMax C y4acTnem TBepaon dasbl;

- 3HaKOMCTBO C MeToaukamun u obopydoBaHMEM ANA M3ydeHus MpoLEecCOoB MacconepeHoca B CUCTeMax C
yvactmem TBepaon asbl

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpeaBapuTenbHasi NOAroToBKa NpegnonaraeT co3gaHne OCHOBbI 45151 POPMUPOBAHUSA KOMNETEHUNIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:

HayuHo-uccnegoBatenbckasi pabota

TexHonorusa nony4eHns NoNnMMepPHbIX KOMMO3ULIMOHHBIX U HAHOKOMMO3ULIMOHHBLIX MaTepuarnos
dunocodckme NpobnemMbl Haykn U TEXHUKK
DUBNKO-XMMUST HAHOCTPYKTYPHbBIX HAMOMHUTENE AMNA NONMMMEPHbBIX KOMMO3ULIMOHHBIX MaTepuanos

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OrlNK-2: Cnoco6eH ncnosnb3oBaTb COBpPEeMEeHHbIe NPU6opbl U MeTOAUKU, OPraHu30BbIBaTb NpoBeAeHne
3KCNEepPMMEHTOB U UCTIbITAHMIA, NPOBOAUTL MX 06PabOTKY M aHanNnM3npoBaThb UX pe3ysbTaThbl

3HaTb: OCHOBHblE npuHUMNblI MacconepeHoca, LleIZCTByPOLIJ,VIe Cunbl npouecca, (baKTopr, Bnnawwine Ha npouecc
MaccornepeHoca B CMCTeMax C ydacTuem TBepaon gasbl

YMeTb: MCnosnb3oBaTb 3HaHUSI PyHAAMEHTarbHbLIX HayK Npu NpOBEAEHUM UCCIEAOBaHUI MacconepeHoca B CUCTEMAX C
y4yacTuem TBepaon gasbl

BnapeTb: HaBblkamu pa3pa60TKM NnfaHoB UCcnefoBaHUM NPOLIECCOB MacconepeHoca, BANAHNSA BHELLHUX Y BHYTPEHHNX
¢hakTOpOB Ha NpoLLEeCcc MacconepeHoca

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas paboTa

MHHoBaU, dopma
¢opmbl TekyLiero
3aHATUA | KOHTpONs

CP
(vacel)

HaumeHoBaHve u cogepxaHve pasaenos,

TEM U Y4EBHbBIX 3aHATHIA Nex. Mp. Nab.

(vachl) | (vackl) | (vacel)

CewmecTtp
(kypc ons
3A0)

Paszgen 1. Ob6wme  noHATUA "
onpefeneHna nNo  Kypcy npouecchl
MaccornepeHoca B cucTteMax C yvyactuem
Tema 1. TloHsaTMe MacconepeHoC B
cuctemax € yyactmem TBepaowm hasbl.
Buabl macconepeHoca.

MpakTnyeckoe 3aHdaTMe: Cybnumauus
(MprMepbl BO3roHAKOLWNXCS BELLECTB). YTO
Takoe KoHAeHcaLms

Tema 2. Oudbdpysnsa (npumepsl,
xapaktepusywowme anddysmio B rasax,
XWUOKOCTSIX, rensx u TBepablx Tenax);

NabopaTopHasi ~ pabota:  Wayuenne| 1 2 4 4 A3
npouecca 3KCTpaKumm, BMNUSIHNE
CTPYKTYpbl TBEpAOW (hasbl.

MpakTuyeckoe  3aHsATME:  JKCTpaKuus,
NnoHATUE 1 haKTopbl ee onpeaenstome.

Tema 3. MacconepeHoc B TBEpAbIX Tenax
npumepsbl n MeXaHWU3Mbl. O6wume
3aKOHOMEPHOCTM  Maccornepejaynm B
cucTemax ¢ TBepaon asou;

JlabopaTtopHass  paboTa:  JkcTpakuus.
BnusHue TemnepaTypbl npouecca Ha
CKOPOCTb  3KCTpaKLUW.

lMpaktnyeckoe 3aHaTve: [Oduddysma wu
vaepxaHue cOpOUDVIOLLMX BELLECTB;




Tema 4. MacconepeHoCc B >XMAOKOCTSX W
rasax npUMepbl 1 MEXaHU3Mbl;

lMpakTnyeckoe 3aHaTHE: ['eneBble NOHUTLI,
nonyyeHne, CBOWCTBA, n obnactu
NPUMEHEHUS;

nn

Pasgen 2. CopbeHTbl 06wme noHATUS,
knaccudukaums

Tema 5. CopbeHTbl. Knaccudukaums
COpbBEeHTOB. Mpumeptl, CBOMCTBA
LeOrnNTOB;

lMpakTnyeckoe 3aHaTMe:CKopocTK
COPBLIMOHHBIX MPOLECCOB Ha rpaHysbHbIX
1 BOJIOKHUCTbIX aKTUBUPOBAHHbIX YINsiX;

nn

Tema 6. YrnepogHble  cOpOEHTHI,
nonydeHne, cBoWctBa U obnactu
NPUMEHEHNS;

JlabopaTopHas pabora: N3yueHne
npotecca copbuun KpacuTens
METWUIIEHOBOIO ronyboro  yrnepogHbIMu
copbeHTamMu pasfnmMyHON CTPYKTYpbI

MpakTnyeckoe 3aHaTme:CkopocTtun
COPOLMOHHBIX MPOLLECCOB Ha FpaHYrbHbIX
1 BOMOKHUCTBIX MOHUTAX;

03

Tema 7. MoHOOOMEHHbIN ~ cOpOeHT,
nony4exue, CBOWCTBA n obnactu
NCMNOSb30BaHWs;

MpakTuyeckoe 3aHaTue:Cratuka "
OVHaMKKa COPBOLIMOHHBIX NPOLLECCOB;

JlabopaTopHas pabora: N3yuyeHne
KMHETUKM copbuun KpacuTens
METUIIEHOBOro  ronyboro  copbeHTamm
PasnnyHON CTPYKTYpbI

Pasgen 3. MembpaHbl 1 nopucTtble Tena
oblwue noHATUSA, cBoWcTBa W obnacTtu
NPYMEHEHNS

Tema 8. MembpaHbl. MacconepeHoc 4epes
MeMOpaHbl. [MpMMepbl 1 MeXaHWU3MbI;

Mpaktnyeckoe 3aHaTMe:Nopbl. [Mopuctbie
MaTepuansl.

Tema 9. TpekoBble MembpaHsbl. [Mony4eHne,
CBOWICTBa 1 0611acTu NpMMEHeHMS;

MpakTtnyeckoe 3aHaTne:duddysna B rensx.
TpekoBble MEMOpPaHBbI;

nn

Tema 10. AKTVBHbIE U NAacCUBHbIE PUNBTPLI.
MexaHu3ambl pasgeneHns BelecTB Ha
dunbTpax;

MpakTnyeckoe 3aHaTHe:Kak
XapakTtepuayeTcs copbeHT. Kputepun
BblOopa 3dhHEKTUBHBIX COPOEHTOB;

Tema 11. MeTogbl OUEHKAM NOPUCTOMN
CTPYKTYPbl COPOEHTOB;

JlabopaTopHas paboTa: M3yuyeHne nopuctomn
CTPYKTYpbI yrnepoaHbIX MaTepuanos
MEeTOA0M copbLUMKM NapoB Tonyona.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

a3

17

17

15

30




KoHcynbTaumm 1 npoMexyToyHas 25 245
aTTectaumsa (Ok3ameH) ’ ’
Bcero koHTakTHas pa6ota u CP no 535 545
AvcuMnvHe

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKkTnpoBaHne y‘-leGHbIM nraHoM He npeayCMOTpEeHO

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasatenen, KpUTepueB U CUCTEMbI OLlEHMBAHUA pPe3yrbTaToB 06y4yeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kog
KOMMNeTeHUUn

lMokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

HavnmeHoBaHWe oLeHOYHOro
cpencrtea

OlIK-2

nararaeTt OCHOBHblE MOMNOXEHWUS MacconepeHoca, Buabl NpoLeccoB
mMacconepeHoca, NoHATUA dhasa, rpaHvua pasgena as, nokasatenu
onpegendwowine NpoLEecc MacconepeHoca: CKOpoCcTb, Temnepartypa,
BpeEMS U Opyrue;

ncnonb3dyet 3HaHWUA, nNOoJylyYeHHble B npouecce OGy‘-IeHVIﬂ, Aans
NOCTaHOBKK 3KCNepumMeHTa no n3y4yeHuto npoueccoB MmacconepeHoca B
cuctemMax c ydactmem TBep,D,OVI d)a3b| M aHannady nony4vYeHHbIX OaHHbIX;

npu paboTe B HayyHol nabopaTopuu MNnaHuMpyeT 3KCNepUMEHTbI Mo
M3y4eHUI0 TMPOLECCOB MacconepeHoca B CUCTEMax C y4yacTUeM

Bonpocbl
cobecenoBaHus.
MpakTnko-opMeHTUpPOBaHHbIE
3apaHue

YCTHOrO

BHYTPEHHUX PaKTOPOB Ha NPOLIECChbl MacconepeHoca.

TBepﬂOVI (IbaiiblY no M3y4YeHUK BITMAHUA pPa3JINYHbIX BHELUHUX U

5.1.2 Cucrtema n KpuTEpPUN OLlEHUBaHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHme

MncbmeHHas paboTa

MonHbIN, wWcYyepnbiBaOWMA OTBET, SIBHO
OEeMOHCTPUPYOLWLMIA rnyboKoe MOoHUMaHue
npegMeTa W LUMPOKYID  3pyauumio B
oLieHnBaeMomn obnactu, yMeHue
MCNonb3oBaTh TEOPETUYECKUE 3HAHUSA ANS
peLLeHNs NpaKkTUYeCKnX 3agdau.

5 (oTnn4yHO)

OTBeT NMOMHbIN " npaBuIbHbINA,
OCHOBaHHbLIN ~ Ha  npopaboTke  Bcex
00653aTeNbHbIX MCTOYHUKOB MHGOPMaLUN.
4 (xopoLwuo) Moaxon k mMaTepuany OTBETCTBEHHbINA, HO
ponywleHsl B oTBeTax  Hebonbline
NOrpeLHoOCTN,  KOTOpble  YCTPaHATCA
TONbKO B pe3ynbTaTe cobecenoBaHms

OTBET BOCNPOM3BOAUT B OCHOBHOM TOJbKO
NEKUMNOHHbIE martepwuarnbl, bes
CaMOCTOSITENbHOM paboThl c
pPEKOMEHAOBAHHOMN nutepaTypon.
[leMOHCTpUpyeT noHMMaHue npegmeTa B
uernom npu HeMoJsHbIX, cnabo
apryMeHTUpOBaHHbIX oTBeTax.
MpucyTCTBYIOT HETOYHOCTM B OTBETAX,
npobenbl B 3HAHUAX MO HEKOTOPbLIM TEMaM,
CYLLECTBEHHbIE OLINOKKM, KOTOpble MOTyT
OblTb HaMOEeHbl N YaCcTUYHO YCTpPaHeHbl B
pesynbTaTte cobecenoBaHus

3 (yooBneTBOpPUTENBLHO)

HecnocobHocTb 0TBETUTHL Ha BOMpocC bes

nomoLu 3K3ameHaTopa. HesHaHue
2 (HeyOoBNETBOPUTESNbHO) [ 3HAUNTENBbHOW  YacTM  NPUHUMNMANBHO
BaXHbIX 3reMeHToB OUCUMMMUHBI.

MHorouncneHHble rpybbie owmnoku.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUs UM UHble MaTepuarbl, HeO6GXxoAMMble AN OLeHKN 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa A4eATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB
Cemectp 1

lMoHsATMEe MacconepeHoca B cUCTEMax C y4acTMem TBepAon casbl

MoHaTne dasa v rpaHuua pasgena gas

Ouddysmsa n bakTopbl ee onpegensiowime

CkopocTb anddysun, yem onpeaenseTcs

Mpouecc akcTpakumu, o0bLmMe NpuHUMNbLI 06racT NPUMEHEHNs

Mpouecchl cybnumaumm, obLime NpUHUMNbLI, 06nacTn NpUMEHeHUs

Mpouecchl CyLKW, 0BLUMe NPUHLUMNBI, 06NacT NPUMEHEHNs

Mpouecchbl kpucTannusaumm, obLme NpuHLMNbl, 06nacTn NpUMeHeHUs

Mpouecchl oTBEPXAEHNUS, obLLMe NPUHLMMLI 1 06nacTh NPUMEHEHUS

Mpouecchl pacTBOPEHWs, 06LLME NPUHLIMIBLI M 0BracTV NPUMEHEHUS]

Mpouecchl noHm3aumu, obLme npuHumnsl. Nnasma, noHaTre n cnocobbl co3gaHus

CopbunoHHbIe NpoLecchl, NOHATUE, 06nacTu NPUMEHEHNS.

MoHaTHe pecopbunm.

AnnapaTypHoe odopmneHue npoueccos copbumn n gecopbuum

CopbuunoHHas eMKOCTb cTaTuyeckas u AMHaMuyeckas.

Mpouecchl pacTBOPEHNs, 06LLME NPUHLMMBLI M 0BracTV NPUMEHEHUS

slalalaIs|2]|ale|x|~N|lo|als|w|Nn|=

5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA
He npegycTtMoOTpeHbl
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3agaHUA (3agayu, Kenuchbl)

CpaBHuTb 2 rpadmka KMHETUMKM copbumm copbaTa K3 BOOHOM XWAKOW cpedbl pasnuyHbiMu copbeHTamMu K
onpenenuTb y Kakoro 13 BbIGpaHHbIX COPGEHTOB CKOPOCTL NpoLiecca BhiLLE.

CpaBHUTb 2 rpaduka KMHETUKM copOumm copbaTta K3 BOOHOW XWAOKOW cpedbl pasnuyHbiMKU copbeHTamu 1
onpenennTb y Kakoro u3 BblibpaHHbIX COpOeHTOB copbLUMOHHAA eMKOCTL BonbLue.

5.3 MeToanyeckue MmaTepuansl, onpeaensowme npoueaypbl OLeHUBaHUSA 3HaHUN, YMEeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBus gonycka oby4arolierocs K npoMexXyToyHoOM aTTecTauumn u nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a0MKEeHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum perfnameHTMpoBaHO fokKanbHbIM HOpMaTuMBHbIM aktom CI6MYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOW aTTecTauum obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMmu No AUCUmnIIMHe

YcTHasa X MnucbmeHHas KomnbloTepHOE TECTMPOBaHME NHas

5.3.3 OcobeHHOCTU NpoBeAeHUA NPOMEXYTOYHOW aTTecTaumMm No ANCUUNIINHe

Ok3ameH npoBoauTtcs no bunetam. Kaxabin bunet cogepxut 2 Bonpoca. Bpems noarotoBku Ha kaxabln BONpPoc
40 MUHYT.

6. YHEBHO-METOOAU4YECKOE U MH®OPMALIMOHHOE OBECNEYEHUE OAUCLUUNIIUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp | 3arnasue | MN3paTenbcTBO [loa v3gaHusa | Ccblinka
6.1.1 OcHoBHas y4yebOHasa nutepartypa
BypwuHckui, C. B. Mpouecchl macconepeHoca B CaHkT-MNMeTepbypr: CaHKT- http://www.iprbooksh
cuctemax € yvacTtuem MNeTepbyprekuii op.ru/102554.html
TBEpAOW hasbl rocyapCTBEHHbIN 2017
yHUBEPCUTET

NPOMbILUNEHHbIX
TEXHOMOIMN U An3anHa

JIbiceHko A.A.,|ObopynoBaHne ans http://publish.sutd.ru/
WrarnHa JL.M.,|nonyyeHna un nepepaboTku CaHkr-lNeTepbypr: 2019 tp_ext_inf_publish.ph
AcTawknHa 0O.B.,|nonvmepHbIX MaTepuanos cnerynTa p?id=2019316

MapueHtok B.B.




Arogosckun B. 1. Ancopbuus : yyebHoe https://ibooks.ru/read

nocobue — 2-e u3g.,| Mockea: NlabopaTopus 2020 ing.php?

3IEKTPOH. 3HaHu1 short=1&productid=3

50292
6.1.2 lononHuTenbHasa y4ebHasa nutepaTtypa
BepHep, O6enuHr,| Tennodusnyeckme ceoncTea Mocksa, WxeBck: http://www.iprbooksh
AHpgpeac, dEépcTep, |ropsiyen NNOTHON Nnasmbl PerynsapHas un op.ru/92008.html
dopToB, B., paAsHOB, xaoTuyeckas guHaMmuka, 2019
B., Monumwyk, A, MHCTUTYT KOMMBIOTEPHbIX
KonecHwuyeHko, 0. B. nccnegoBaHumn
Bepcenérsa, B. C.,|CopbumnoHHbIe MeToabl EkatepuHbypr: http://www.iprbooksh
Bakynes, B. A.,|Bblaenenus NpOAYKTOB M3paTenbcTBO 2018 op.ru/106785.htmi
MBaHuoson, M. H. BrocuHTEe3a Ypanbckoro
yH/UBeEpcuTeTa

JIbiCceHKo A.A. |lMonnmepHble http://publish.sutd.ru/
AcTallknHa O.B.,|koMNo3nLMOHHbIE tp_ext_inf_publish.ph
Pycosa H.B.,|maTepuansi co p?id=2018223
KysHeuos A.1O. cneumanbHbIMU CBOMCTBAMM. Ccrne.: cneryntg 2018

CopOBUMOHHO-aKTUBHbIE

KOMMO3ULMNOHHbIE

mMaTepuansl
lpebeHHukor C. &, |Copbumss B nonMMepHbIX http://publish.sutd.ru/
OnbTekos 0. A. cuctemax Chne.: crnerynrtp 2014 tp_ext_inf_publish.ph

p?id=1967

JIblceHko A.A.,|MeToapbl nucecnengoBaHusa http://publish.sutd.ru/
KysHeuos A.1O. HaHOCTPYKTYPHbIX Cho.: CrierynTtg 2017 tp_ext_inf_publish.ph

NOJIMMEPHbIX MaTepuanosB p?id=2017627

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(OPMaLMOHHO-CMPABOYHbLIX CUCTEM

MudopmaumoHHas cuctema «EamMHoe okHO goctyna k o6pasoBaTenbHbiM pecypcam. Pasaen. MHdopmaTuka u
WHpopMaLMOHHbIE TexHoNormn» [OnekTpoHHbi pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

basza gaHHbIXx MnHakoHoMpa3BuUTUsa PO «MHpOpMaLmMOHHbIE CUCTEMBI

MwuHucTepcTBa B cetn WHTepHET» [OneKkTpoHHbIN pecypc]. URL:
http://feconomy.gov.ru/minec/about/systems/infosystems/

6.3 Nepe4veHb NULEH3MOHHOIO N CBO6OAHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows
Oxkonor, MNAOB — 3konor, KotenbHble, ATl — Skonor

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOM ANA OCYLUEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

JlTabopatopumn kadbegpsl BM 207, 208, 213, ocHalleHHble HayyHblX OOOpyoOBaHMEM: aHanuMTU4Yeckue wu
TexHu4yeckne Becbl, pH-MeTpbl, nNeyn BbLICOKOTMMEpaTypHoW o6paboTku, xmmudeckne 6aHW BoAsHbIE, NecyaHble,
napaduHoBble, MacrisiHble, TUTPOBarbHas ropka.

Ayautopus OcHalueHue

CneumnanuampoBaHHasa Mebernb, focka
YyebHasa aygmTtopus
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