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Pabouasi nporpamma AUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpuka3om MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHMI K CTPYKTYPE NPOrpaMmM NoAroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbioHKTYpE), YCNOBUAM UX peann3aLmmn, Cpokam OCBOEHUS 3TUX Nporpamm ¢
YYETOM pasnunyHbIX hopm 00yyeHus, obpasoBaTefibHbIX TEXHOOMIN 1 0COOEHHOCTEN OTAENbHbBIX KaTeropumn

acnupaHToB (aabHOHKTOB)"
CocraButenb (K):

KaHOMAaT TeXHUYEeCKUx Hayk, [JoueHT
OT kadbeapbl cocTaBuTENS:

3aBeayowmi kadeapor HaHOCTPYKTYPHbBIX BOJTOKHUCTbIX
N KOMMO3ULIMOHHBIX MaTepuasnoB UM. a.u.meoca

Ot BbINycKatoLen kadenpbi:
3asegyowmn kagegpom

MeToguyecknin otaen:

KysHeuoB AHagpen KOpbeBuny

JlbiceHko AnekcaHap
AnekcaHapoBuY

AcTalkmnHa Onbra
BnagumupoBHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnnuubl: CchopmmpoBaTh 3HaHUS 0BydaloLLerocs B 06nacTv pasBuMTsi HAaHOTEXHOIOMMI, B TOM Yuce
BMUAHWS TEXHOJSIOTMYECKMX acMeKTOB Ha pasBMTME HaHOTEXHONOMM B Mupe 1 B Poccum

1.2 3agaum OUCLMUNNUHBI:

Mony4nTb M paclwmMpuTb TEOPETUYECKMNE 3HAHMSA B 0611acTM HAHOTEXHOOTUI U
HaHOCTPYKTYPHbIX MaTepuarnos.

PaccMoTpeTb OCHOBHbIE 3Tanbl pa3BUTUA HAHOTEXHOSTOTUA.

CuctematnanpoBatb 3HaHUA B 0611acTu pasBuUTMs HAHOTEXHOMOMM B Mype 1 B Poccun.
Ycunutb cTeneHb U 3 eKTUBHOCTL CaMOCTOATENBHOCTY Npu paboTe ¢ NuTepaTypon

1.3 MecTo AMCUMNNANHBI B CTPYKTYpe NporpamMmmbl aClnUpaHTypbl:

OucumnnuHa oTHocutes k OBpasoBaTenbHOMY KOMMOHEHTY «Oucumnnuubl (Mogynu)» [porpamMmbl MOArOTOBKM
Hay4HbIX M HAayYHO-NeJarorMyecknx Kagapos B acnupaHType

3HaHUSA 1 YMEHUS, NONyYEHHbIE acnupaHTamu Npu U3y4eHun JaHHOW AUCLMMIIMHBI, HEOBX0AMMbI NpPW
NOAroToBKe K cAaye KaHAMOATCKOro ak3aMeHa W HanncaHum auccepTaumMoHHON paboTsl

MeToponorua nposegeHna NCccneoBaHNs U MeToamuKa HanmcaHus guccepraunm
CoBpemeHHble NHOPMaLMOHHbIE TEXHONOMMM B Hay4HOWN AeATENbHOCTH
3 COOEPXAHUE N NOPAOOK OCBOEHUA ANCLUUIMIIUHDI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP
Nex. Mp. (vacer)
(4acbl) | (4acbl)

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeEM U y4ebHbIX
3aHATUN

Cemectp
(kypc ans
3A0)

Pasgen 1. ictopusa pa3Butua HaHoMaTepuanos

Tema 1. UcTtopusa pasButua HaHoMaTepuanos U
HaHoTexHonornn. PaHHue nccnenosanus. Passutne Mp
MUKPO3neKkTpoHuku. OTKpbITME ynnepeHoB. Passutne 2 8
ONOTEXHOMOTUN.

Pasgen 2. lNoHATWe 0 HaHOMaTepuanax.

Tema 2. Knaccudumkaumsa n Tmnbl CTPYKTYp HaHOMaTepmManos.
MpakTnyeckoe 3aHssTMe - OCOGEHHOCTN HAHOMaTEpPMarnoB 2 2 8

Tema 3. MeToabl uccnegoBaHvsi HaHoMaTepUarnos. Mp

MpakTnyeckme 3aHATUS - MNpocBeydnBatoLLLasa aneKTpoHHas
MUKpocKonusa PacTpoBas aneKkTpoHHas MUKPOCKONUS 2 10 20
CkaHvpylowasi TyHHenbHas MUKpOCKonus ATOMHO-CUIOBast
MMUKPOCKOMUS, PEHTFEHOBCKUE MEeTObl UCCIIEOBaHNN.

Pasgen 3. TexHonorMu nonyyeHnss HaHomaTepmanos

Tema 4. TexHonornv Nony4eHnss HAHOCTPYKTYPHbIX
MaTepuanoB U HaHo4acTuy,. MeToadbl NOPOLLKOBON
mMeTannypruu.

MpakTuyeckune 3aHATUA - MexaHuveckoe pasmenbyeHme. n
MeToabl hU3N4ECKoro ocaxaeHus 1u3 rasoson gasbl. 2 8 18 P
KatogHoe 1 MarHeTpoHHOe pacnbineHue. JlasepHble MeToabl
nonyyeHns HaHomaTtepuarnos. Tepmnyeckoe ncnapeHue.
Mcnonb3oBaHWe BOCCTAHOBUTESNbHBLIX NPOLLECCOB AN
nony4YeHns HaHomaTepunaros.

Pasgen 4. OcHoBHble 06nacT NnpUMeHeHns
HaHOMaTepMarnos

Tema 5. OcHOBHble 06M1acT NPUMEHEHUS HAHOMaTEepManoB
B HacTosiLiee BpeMsi 1 B brivkanwem byayLiem.
KoHCTpPYKLNOHHBbIE MaTepuanbl. MHCTpyMeHTarnbHble Mp
MaTepuarnbl. QNeKTPO-MarHMTHasa 1 3NeKTPOHHAsA TEXHUKA. 4 4 18
MeanumHa n 6uotexHonornn. BoeHHoe aeno. Xummn4yeckasi
MPOMBILLIIEHHOCTb. QHEPreTUYECKUIN KOMIMSIEKC.
MpakTnyeckoe 3aHATME -MO TEME NeKUnn

Utoro B cemecTtpe (Ha kypce ansa 3A0) 12 24 72




KoHcynbTaumy n npoMexyTodHas atrecrtaums (3a4er) 0

Bcero koHTakTHas pabota u CP no aucumnnuHe 36 72

4. ®OHA OLEHOYHbLIX CPEACTB ANA NMPOBEAEHUA MPOMEXYTOYHOU ATTECTALIUN

4.1.2 Cuctema 1 KpuTepum oueHUBaHUSA

KpuTtepun oueHvBaHus

LLkana oueHmBaHus
YcTHoe cobecenoBaHme MucbmeHHasa paboTa

Ob6yuyatowmincs NpuHAN akTBHOE yyacTtue
B CEMUHapax, NpeAcTaBun npe3eHTaumm K
3auteHo CBOMM COOBLLEHNSAM, YBEPEHHO OTBETUI Ha
BOMPOCHI NpenogaBaTens v BbIMOHUI
npakTnyeckoe 3agaHue.

Ob6yuyatowmimncs He NPOSBUIT aKTUBHOCTU Ha
ceMuHapax, He NpeacTaBuIl Npe3eHTaunn K
CBOWM COOOLLEHMAM, HE OTBETUI Ha
BOMpPOCHI Npenogasatens n/nnn He
BbINONHUN NpakTU4eckoe 3agaHue,
nonyckan cylwecTBeHHble OWNbKM B
oTBETE, CBUAETENBLCTBYOLMNE O
He4OCTaTOYHOM MOHMMaHUKU NpeameTa.

He 3auTteHo

4.2 TunoBble KOHTPOJIbHbIE 3af4aHUA UITN UHble MaTepunarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,
HaBbIKOB U (UNX) onbiTa AEATENbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB

Cemectp 4

OT1ansl pa3BuTuA HaHOTEXHOMNOornn

OcCHOBHble MeToAbl NCCreaoBaHNs HaHOMaTepuarnoB

OcobeHHOCTN HaHOMaTepuanoB

OcHoBHble obnacTu npuMeHeHnAa HaHoMaTepunarnoB U HaHOTEXHOMOrMNn

anIMeHeHVIFl HaAHOTEXHONOorMn B MeamumHe

anIMeHeHVIFl HaHOTEXHOMornn B MUKPO3JJIEKTPOHUKE

anIMeHeHI/IFl HaHOTEXHOMNornn B KOHCTPYKUMOHHbLIX MaTtepunanax

rlpVIMeHeHI/IFl HaHOTEXHOMNornn B 3HepFeTI/I‘-IeCKOIZ oTpacnun

O|lo|IN|[OD|O|R|WIN]|—~

anIMeHeHI/IFl HaHOTEXHOMNornn B BOEHHO-MNPOMbILLUIEHHOM KOMMJ1EKCe

10 MprMeHeHUa HAHOTEXHOMOIMI B XUMUYECKOW MPOMBbILLIIEHHOCTHN

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHus (3agayu, KeUChl)
Ha 3a4eT npepgocrasnsatoTca pedepaTthl U Npe3eHTaunn, BbINOIHEHHbIE B TEYEHWe cemecTpa.

4.3 MeTogunyeckue matepuansl, onpegensiolue npoueaypbl OLeHMBaAHUA 3HaHUW, YMEHUI, BrnageHni (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBusa gonycka obyyvatrolerocs K npoMeXXyTo4HOM atTecTauum u nopsaaok nMKkBuaaLmMm akaaeMmyeckomn
3a40/MKEeHHOCTHU

MpoBeaeHve NPOMEXYTOYHOW aTTeCTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHBLIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

4.3.2 ®opma npoBeAeHUA NPOMEXYTOHYHOWN aTTecTaumm nNo ANCUUNIINHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

4.3.3 OcobeHHOCTH NpoBeAeHNA NPOMEXYTOYHON aTTecTauum no AUCUUNIINHe
Ha nogrotoBky k 3a4eTty otBogntcsa 30 MUHYT.

5. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHWE OUCLUUMNINUHDI
5.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3paTenbcTBO | [oa nspaHma | Ccbinka

6.1.1 OcHoBHas yuyebOHas nutepartypa




O. B. AcTtalikuHa, B.
A. XKykosckui, A. A.
JlblceHko

q)yHD,aMeHTaJ'IbeIe OCHOBbI
MHHOBAUMOHHbIX
TEKCTUNbHbIX TEXHOSOIMMNA.
(DYH,D,aMeHTaJ'IbeIe OCHOBbI

CaHkr-lNeTepbypr:

http://publish.sutd.ru/
tp_ext_inf_publish.ph
p?id=202130

B obnactu xumum mn 2021
HaHOTEXHONOorMn Npu crerymt
pa3paboTke MHHOBALMOHHbIX
TEKCTUSbHBIX TEXHOSOMNI
Wnunescknii, 3. M., HaHomaTepwuansl u M B https://www.iprbooks
dunaTtos., C. A,, HaHOTEXHONOrnmn VHCK. benopycckas 2025 hop.ru/152628.html
Ymxuka, C. A. Hayka
KoxyxoBa, H. U., HaHoTexHonoruu B Benropop: Benropoackuii https://www.iprbooks
domuHa, E. B., MartepuanosegeHun. OnbIT n rocyAapCTBEHHbIN hop.ru/156305.html
YepHbiwesa, H. B., nepcrnekTuBbl MPUMEHEHNS TEeXHONOrMYECKNin 2024
Bbykosuosa, A. U. yHuBepcuTeT um. B.I".
LWyxosa, 36C ACB
6.1.2 lononHuTenbHas y4yebHas nutepartypa
ConHues, KO. ., HaHoTexHonornu n http://www.iprbooksh
MpaxuH, E. L., cneumanbHble MaTepuansl ) op.ru/97818.htmi
BonorkaHuHa, C. A., Cankr-Tletepbypr: 2020
MNeTkoBa, A. ., XUMU3LAT
ConHuesa, 0. I
Jlnnun B.A HaHoTexHonornv B Cankr-NeTen6vor http://publish.sutd.ru/
XUMUYECKON TEXHOMOIK CI'I6FYI'IPI',D,yp ’ 2020 tp_ext_inf_publish.ph
npou3BoAcTBa NosiMMepoB p?id=20205063
Poraues C. O. MeTannnyeckne Mockea: Manatensckuii http://www.iprbooksh
HaHoMaTepwvanbl ans ,U,O-M MUCHC 2015 op.ru/64183.html
MeLMLMHbI
JlbiceHko A. A., DUBNKO-XMMNYECKNE OCHOBBI http://publish.sutd.ru/
AcTtauwkuHa O. B., nonyyeHus tp_ext_inf_publish.ph
CaknakoBa E. B., HaHOCTPYKTYPHbIX p?id=2161
KysHeuos A. HO. NONMMEpPHbIX Cn6.: cnerynTa 2014
KOMMO3MLNOHHBIX
MaTepuanos u
HaHOTEXHOornn
Angpuesckun P. A. OCHOBbI HAHOCTPYKTYPHOrO https://ibooks.ru/read
MartepuanosefeHus. ing.php?
B03MOXHOCTM 1 NpOGneMsbl. Mocksa: JlaGopaTtopus 2020 short=1&productid=3

— 4-e n3g., ANEeKTPOH. —
(HaHoTexHonorun
(NNabopaTopust 3HaHwMIA))

3HaHUN

72656

5.2 MNMepeuyeHb npocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHas cuctema «IPRbooks» [OnekTpoHHbIV pecypc]. — Pexum goctyna:
http://www.iprbookshop.ru .

2. OnekTpoHHas 6ubnuoteka CMNryYNTO

[GnekTpoHHbIN pecypc]. — Pexnm goctyna:

http://publish.sutd.ru .

3. eLibrary.ru [OnekTpoHHbI pecypc]: Hay4yHas anekTpoHHas 6ubnuoTeka. — Pexxum goctyna: http://elibrary.ru

5.3 MepeyeHb NMLEH3NOHHOIO U CBOGOAHO pacnpoCTpaHsAeMoro nporpaMmmMHoro oéecneveHus

MicrosoftOfficeProfessional

Microsoft Windows

5.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOB6X0AMMOWN ANA ocyLlecTBNeHNA obpasoBaTenbLHOro
npouecca no gucumnnmHe

Ayautopus OcHalueHne

MynbTmMeaninHoe obopynoBaHue, cneuuannanposaHHas mebenb, Aocka
JlekunoHHas Y A PyA 4 P A
ayauTopust

YyebHas ayautopust

CneuvanuanpoBaHHas meGernb, Aocka
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