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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucumnnuHbl: ChopmmnpoBaTh KomMneTeHuMn obydvatoulerocsi B obnactu dyHoamMeHTanbHbIX OCHOB,
KOMMSIEKCHOIO M KOMMNIIEMEHTAPHOIO UCMOMb30BaHNS COBPEMEHHbIX METOAOB MCCNEeA0BaHUA HAHOCTPYKTYPHbIX MOSIMMEPHbIX
MaTepuanoB B paMKax COBPEMEHHbIX JOCTUXKEHUIA MUPOBOI NMPUBOPOCTPOUTENBHON MPOMBILLIIEHHOCTMU.

1.2 3apgauv AMcUMNUHbI:

1) O3HakomMuUTb ¢ yHAaMEHTaNbHLIMWU OCHOBaMW COBPEMEHHbIX METOL0B UCCNEOOBaHUN.

2) PackpbITb NpUHLUMMLI paboTbl NpMbopHON 6asbl.

3) HayunTb rpamoTHO MHTEpPNpEeTMpOBaTbL M NPEACTaBNSATb Pe3ynbTaTbl UCCNEefOBaHNA C NMOMOLLBI0 COBPEMEHHbIX
MHOPMAaLIMOHHBLIX TEXHOMOTUIA.

4) O3HakoMnTb CO CI'IeLI,VICbVIKOVI N3y4eHnA NoJIMMepHbIX HAHOCTPYKTYPHbIX MaTtepuaros.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpeaBaputensHas NOAroToBKa NpearonaraeT co3aaHne OCHOBbI AN (OPMUPOBAHUS KOMMNETEHLMNIA, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

PUn3NKO-XMMM4eckme oCHOBbI nony4yeHunsa nofimMepHbIX KOMMNO3UUNOHHBIX 1 HAHOKOMMNO3MUNOHHBIX MaTepuanoB
Punanko-xumus HaHOCTPYKTYPHbIX HanonHuTenen ans NOJIMMEPHbIX KOMMNO3NLUMOHHbIX MaTepunanosB
TexHonoruns nony4yeHunsa nosimMmepHbIX KOMMNO3NUNOHHBIX 1 HAHOKOMMNO3MUMOHHBIX MaTepuarnoB

2 KOMMNETEHUMU OBYYAIOLLUEIrOCA, POPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNNUHDbI

MNK-2: Cnoco6eH paspabaTbiBaTb NporpaMMbl UCCrieAOBaHUI U NPOBOAUTL UCCneaoBaHus, obecneynBaoLme
co3flaHue U peHOBaLUI0 TEXHONOrMIi NONIMMEPHBLIX KOMMO3ULMOHHBIX U HAHOKOMMO3ULMOHHLIX MaTepuanos

3HaTb: COBpeMeHHbIe MeToadbl uUccnegoBaHUa HaHOYacTul, MUKPO- U MaKpOHaI’IOJ’IHVITeJ'IeVI, NOJIMMEPHbIX CBA3YIOLWMNX,
KOMMNO3UTOB N HAHOKOMMO3UTOB.

YMeTb: [pMMeHATb OCHOBHbIE MeTofbl UCCMNea0BaHMS NONMUMEPHBLIX KOMMO3ULIMOHHBIX U HAHOKOMMO3ULIMOHHbLIX MaTepuarnos
Ha npakTuKe 1 Npu paspaboTke NporpaMm uccrenoBaHus.

Bnapetb: HaBbikamu pa6OTbI Ha I'IpVI60an n OGOpy,D,OBaHVIVI no uccnegoBaHMK M NONy4YeHUH KOMMO3UUMOHHBIX ©
HaHOKOMMNO3MLUMNOHHbLIX MaTepunasnosB.

3 COOAEPXAHUE OUCLUNMNUHDbI

KoHTakT
Has
paboTta cp dopma
(acsl) TeKyLero
Mp. KOHTpoOns

(vachbl)

HanmeHoBaHWe n cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

CewmecTp
(kypc gnsa 3A0)

Pasgen 1. Mopdonorus n pasmepbl HAHOCTPYKTYPHbIX
0OBbEKTOB

Tema 1. NMoHATUE HAHOCTPYKTYPHOro 06 BbEKTA.
OCoBEHHOCTN CTPOEHMS U CBOWCTB HAHOCTPYKTYPHbIX
NOMMMEPHbLIX KOMMO3MLNOHHBIX MaTepuarnos.
B03MOXHOCTM COBpEMEHHbLIX METOAOB UCCEea0OBaHUN,
npnbopos 1 nporpaMmm Ans o6paboTkM NonyYeHHbIX
OaHHbIX.

4 2,75

Tema 2. OnTuyeckas, NpOCBEUYNBaOLLANA 1 CKaHMpYyoLLas P
MUKpockonun. duanyeckmne 0CHOBbI METOLO0B U 4 4
npubopHas 6asa.

Tema 3. 3oHgoBas mukpockonus. Pnsnyeckne oCHoOBbI
mMeToaa u npubopHas 6a3a. CkaHupytoLasa TyHHenbHas un 3 2 3
OnvxHenonbHast oNTU4eckas MUKPOCKOMMMU.

Tema 4. AToMHO-cunoBas MMKpockonusi. KOHTakTHbIE,
NOSTYKOHTaKTHbIE, MHOrONPOXOAHbLIE METOOMNKM. 2 3
dursmyeckne 0CHOBbI METOA0B M NpubopHas 6asa.

Pasgen 2. CtpykTypa HaHOOHOBEKTOB M MOMMMEPHbIX
HaHoMmaTepuanos

Tema 5. CnekTpockonuyeckne metoabl nccnegosanus. MK
-®ypbe cnekTpockonusi. PEHTreHOoPOTO3NEKTPOHHAasA
cnekTpockonus. CnekTpocKonus S4epHOro MarHMTHOro
pe3oHaHca, B TOM Y/Crie BbICOKOro paspeLleHns B
TBEpaom Terne. Pruanyeckme 0CHOBbI METOOB U
npubopHas 6a3sa.




Tema 6. Tepmuyeckue MeToabl UCCreaoBaHus.
OnddepeHumanbHO-TEPMUYECKUIA U
TEepMOrpaBnMeTpUYECKMn MeToabl MCCneaoBaHus. 2 4
OnddepeHumanbHas ckaHupytoLwas KanopumeTpus.
dunsnyeckne ocHOBbI METOA0B U NpnbopHas Gasa.

Pasgen 3. Onektpoduandeckne cBoMCTBa
HaHOCTPYKTYPHbIX MaTepuarnos

Tema 7. OCHOBHble TEPMUHbI U MOHATUSA
ANEKTPOPM3NYECKMX CBONCTB. [ANINEKTPUKMN.
MonynpoBoaHukn. ConpoTumeneHne. NpoBoanmocTb.
MeToabl onpeneneHns yaenbHOro SeKTpuy4ecKkoro 3 4
COMpPOTUBIEHNSI HEMPEPLIBHbLIX 1 ANCNEPCHbIX P
MaTepuanoB. BonbTamnepHble XapakTEPUCTUKMN.
dunsnyeckne ocHoOBbI METOAO0B U NpnbopHas Gasa.

Tema 8. [JuanekTpuyeckue xapakTepucTmku.
[unanekTpuyeckaa NPOHULAEMOCTb. TaHreHc yrna

ON3NEeKTpUYecKnx notepb. Prnsmyeckne OCHOBLI METOAOB 4 5
n npnbopHas 6asa.
Pasgen 4. MexaHunyeckue n copbunoHHbIE CBONCTBA
HaHOCTPYKTYPHbIX MaTepuarnos
Tema 9. MeTtoabl onpegeneHus obuiero obbema 4 3
COpPBUUOHHOIO NPOCTPaAHCTBA U yAENIbHON MOBEPXHOCTH.
Tema 10. CopOumOHHas akTMBHOCTb Matepuarnos no > 3 p
OTHOLLUEHMIO K CTAaHOAPTHBIM BELLIECTBaM.
Tema 11. MeToabl onpegeneHns MexaHn4eckmx CBOMNCTB
mMaTepuanoB. Kpuas Harpyska-yanmHeHue. 5 4
TepmomexaHuyeckasi kpusas. Puanyeckne oCHOBbI
MeToa0B U npubopHasa 6asa.
WUtoro B cemecTpe (Ha kypce ansa 3A0) 32 39,75
KoHcynbTauum n npoMexyTodHasa attectaums (3a4er) 0,25
Bcero koHTakTHas paborta n CP no aucumnnuHe 32,25 39,75

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4ebHbIM NnaHoM He NpeaycMOTPeHo

5 BANNbHO-PEATUHIOBAA CUCTEMA OLIEHUBAHUA
Wcnonb3osaHne 6anibHO-PENTUHIOBON CUCTEMBI HE MPEAYyCMOTPEHO.

6. ONMMCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHWUSA PE3YNILTATOB
OBYYEHUA
6.1 MNokasaTenn oueHNBaHuNA

Kog komneTeHuun MokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

OnuckiBaeT COBpeMeEHHble TeHAeHUNN pa3BUTUA HaHoMaTepuanosegeHusa, BbiICka3biBaeT
Cy>XgeHune 0 Hay4HO-TeXHUYEeCKOM HanpaBieHnn, CBA3aHHOM C MUHUATHOPU3NPOBaHHbLIM O
HaHOMEeTpPOBOIro macwrtaba d)OpM BelweCTB, O TEXHOJIOITMAX CUHTE3a U nepepa60TKV|
HaHOMOJIMMEPHbIX MaTtepunasrioB M KOMIMO3NUTOB Ha UX OCHOBE N O COBPEMEHHbIX Hay4HbIX
AOCTUXEHUAX pOCCMVICKVIX n 3apy6e>|<Hb|x nccnegosaTenen B 06nactn HAHOXUMUA U
HaHOTEXHOMNOMNA. AHanmampyeT nepcnekTnBHbie MeTodbl NoJ1ly4eHnAa HaHo4YacTuL, HoBeWLwwmne
TEXHOIOrMM B UCCe0BaHMM UX CBOMCTB. Ha ocHoBaHUK N3y4YeHHbIX CBOWCTB HaHOYacTuL,
nony4vyaeT KOMNO3nLUMUOHHbIe MaTepuarbl C X ydacTtuem, ndyvaet ux CBOWCTBA.

MK-2




6.2 Cucrema 1 KpUTepmmn oLleHUBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMNETEHLIMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue MucbMeHHasa paboTa

O6yqa|ou.w|17|c;| CBOEBPEMEHHO BbINOJTHUI
npakTn4yeckme 3agaHunda n cgan ece
TeKyLline KOHTPOoNn, BO3SMOXHO AonycKas
3ayTeHo HecylleCTBEHHbIe owmnbkun B OTBETE Ha
BOMPOCHI nNpenogaBartens. YuntbiBatoTcs
6annbl, HAKOMNMNEHHbIE B TeYeHne
cemecTpa.

OO6yyatowminca He BbINOMHUI (BbINOMHUI
4YaCcTMYHO) NPaKTUYeckMe 3afaHns, He caan
(nnbo yacTuuyHO caan) TekyLime KOHTPonu,
He 3auteHo OONyCTUN CyLLEeCTBEHHbIEe OWNbKN B OTBETE
Ha BOMpockl npenogasaTens. He
yunTbIBatOTCA Bannbl, HakoMNmneHHbIe B
TeyeHue cemecTpa.

6.3 TunoBble KOHTPOJIbHbIE 3aAaHUsA U/UIN UHble MaTepuansbl, UCMOJIb3yeMble ANA OLeHKN pe3yNnbTaToB
oby4yeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n ®dopmMynMpoBKU BONPOCOB
Cemectp 3

1 B03MOXHOCTM COBpEeMEHHOro annapaTypHoro obecneveHnst Npy U3y4eHUn HaHOCTPYKTYPHbIX MaTepuanos.

> MeToabl uccrnegoBaHnsi MOpdOSIorMn 1 pa3amMepoB HAHOCTPYKTYPHbIX 0OBbEKTOB. PU3NYECKME OCHOBBI.
MpnbopHas 6a3a.

3 MeToabl uccnegoBaHns CTPYKTYPbl HAHOOGBEKTOB M NONMMMEPHbLIX HaHOMaTepuanos. Puanyeckme OCHOBbI.
MpnbopHas 6a3a.

4 OnekTpodumanyeckne CBOMCTBa HAHOCTPYKTYPHbIX MaTepuanos. MeToabl uccnegoBaHuns. dusmyeckne oCHOBBbI.
MpubopHas 6asa.

5 Pun3nKo-MexaHNYECKME CBONCTBA HAHOCTPYKTYPHBLIX MaTtepuanoB. Metoapl uccnegosaHus. dusmyeckue
ocHoBbI. [NpubopHas 6asa.

6.3.2 TunoBbIe TeCcTOBbIe 3a4aHnsA
He npeaycMoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)

Kak nameHuTCs Konm4ecTso be]'l]'lepeHOB B 00beme nonnMmepHoro Mmartepuana, ecnm npun ycagke ero obbem
YMEHbLLUNTCA B 2 pasa.

6.4 MeToan4yeckune matepuanbl, onpegensilowme npoueaypbl OLeHUBaHUsA pe3ynbTaToB 0b6y4yeHus
6.4.1 YcnoBus gonycka o6y4aroLerocsi K NpoMeXXyTo4yHoM atTtectaumm 1 NOpAAOK NMKBUAALMW aKageMU4yecKomn
3a40MKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOIM aTTeCTALMN PErNaMEHTUPOBAHO JTIOKaNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLETO KOHTPOIIS YCNeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

6.4.2 dopma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucUUnIIMHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHasa

6.4.3 Ocob6eHHOCTHN nposeneHuns I'IpOMe)KYTO‘-IHOﬁ aTrecTauyuum no gucuunniuHe

YcTHoe cobecenoBaHue No coaepXaHuto Kypca.
Bpemsa ycTHoro cobecenoBaHus - 45 MUHYT.



7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp 3arnaeue U3paTtenbcTBO | log uapnaHus | Ccblinka

7.1.1 OcHoBHas y4yebHas nutepartypa

Jlbicenko AA., TexHonorns NoNMMepHbIX http://publish.sutd.ru/

ActawknHa O.B., KOMMO3NLNOHHbIX tp_ext_inf_publish.ph

[OwnanknHa H.B. [leaaTneorj_IMj;:Hal;leﬂMcnepCMOHHo CarkT-MeTep6ypr: so1s p?id=2019320
KOMMO3ULMNOHHbIE cnerymri
mMaTepuansl

A. A. llbiceHko, A. HO. [ MeTopael nccneposaHns Cankr-NeTen6vor http://publish.sutd.ru/

KyaHeuoB HaHoYacTUL, N MONIMMEPHbIX CI'I6FYI'IPI',D,yp ) 2021 tp_ext_inf_publish.ph
HaHoMaTepuanos p?id=2021160

7.1.2 lononHuTenbHaa y4yebHas nutepaTypa

MNaHoBa, T. B. CoBpeMeHHbIE MeTOAbI Omck: OmMcKui http://www.iprbooksh
nccrnenoBaHna BellecTsa. rocyaapCTBEHHbIN 2016 op.ru/60748.html
OneKTpoHHas 1 onTuyeckas yHuBepcuteT um. ©.M.
MUKpPOCKOMNKUs [ocTtoeBckoro

Bwwuskos, C. A., MeToabl uccnegoBsaHus http://www.iprbooksh

CadppoHos, A. 1., NoNMMepHbIX CUCTEM 0p.ru/66168.html

PycuHosa, E. B., EkaTepuHbypr:

Apnawmosa, J1. B., Ypanbckui 2016

Haponbckui, A. J1., deaepanbHbIi

Tiokosa, U. C., yHuBepcuteT, O5C ACB

TepausH, T. B., MNansc,

A. T., BwuBkos, C. A.

JlbiceHko A. A., MeToabl uccnegoBsaHus http://publish.sutd.ru/

Pycosa H. B., HaHOCTPYKTYPHbIX cne.: cnieryntn 2016 tp_ext_inf_publish.ph

KysHeuos A. 0. NonMMepHbLIX MaTepunanos p?id=3165

JlbiceHko AA., MeToabl nccnegosanus http://publish.sutd.ru/

KyaHeuos A.1O. HaHOCTPYKTYPHbIX Cne.: cneryntq 2017 tp_ext_inf_publish.ph
nonMMepHbIX MaTepuanos p?id=2017627

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1) AnekTpoHHO-6ubNMnoTeyHas cuctema IPRbooks [QnektpoHHbI pecypc]. URL: hitp://www.iprbookshop.ru/
2) AnekTpoHHas 6ubnuoteka CMOIrYMNTLO [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru
3) HayuHas anektpoHHasn oubnuoteka «KUBEPJIEHVHKA» [OnekTpoHHbI pecypc]. URL: http://cyberleninka.ru

7.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpoCTPaHAEMOro NporpaMmMHoro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHne maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbHOro
npouecca no gucumnsivHe

AyouTopusi OcHalleHune
MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka

JlekunoHHas

ayauTopust

YyebHasa aygmTtopus

CneumnanuavipoBaHHas mebenb, Aocka
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