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MnaH y4ye6HOro npouecca

KoHTakTHasa paboTta .
CemecTp obyjaroLmxcs Cam. | KoHTpors, ;Egg:: 0 OMq;;p“:qu o
(kypc ans 3A0) I Mpakr. | Pabota yac. SET paTTec¥aumm
Sk sansiTus
4 ML 12 24 72 3 3aueT
PNA 12 24 72 3
Viroro ML 12 24 72 3
PMNAa 12 24 72 3

CaHkT-lNeTepbypr
2025



Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn

acnupaHToB (aabHOHKTOB)"
CocraButenb (K):

KaHOMAaT TeXHUYEeCKUx Hayk, [JoueHT
OT kadbeapbl cocTaBuUTENS:

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

OT BbINycKatoLLen kagenpbi:
3asegyowmn kagegpom

MeToguyecknin otaen:

KysHeuoB AHgpen KOpbeBuy

JlbiceHko AnekcaHap
AnekcaHapoBuY

AcTalknHa Onbra
BnagumuposHa



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnnuusl: ChopmmpoBaTth 3HaHMsA obyyatoLlerocs B obnacTtu passBuTUs HQHOTEXHOMOMIA, B TOM Ynche
BINUSIHUSA TEXHONOMMYECKNX acMEKTOB Ha pas3BUTUE HAHOTEXHOMOMMIA B Mupe 1 B Poccum

1.2 3apgauv AMcUUNNUHbI:

Mony4nTb 1 paclnMpnTbL TEOPETUYECKNE 3HAHUSA B 0ONaCTN HAHOTEXHOMOTNIA U
HaAHOCTPYKTYPHbIX MaTtepnanos.

PaccmoTpeTb OCHOBHbIE 3Tanbl pa3BUTUS HAHOTEXHOOTUIA.

CucTtematnsmpoBatb 3HaHWs B 06nacTu pasBmMTUS HaHOTEXHOMOrMnm B mupe u B Poccun.
Yeunutb cteneHb 1 3EeKTUBHOCTb CAMOCTOSTENBHOCTM NpK paboTe ¢ nuTepaTypon

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NPpOorpaMmmbl acAMpPaHTypbl:
OucumnnuHa oTHocutes kK OBpasoBaTenbHOMY KOMMOHEHTY «AucumnnuHbl (Mogynu)» [porpammbl MOATOTOBKM
Hay4HbIX U Hay4YHO-Neaarornyeckmx Kagpos B acnmpaHType

3HaHuA n YMeHUA, nofly4yeHHble acnmpaHTaMmuy npm ny4eHnmn OaHHOM AMCUMNITUHBI, HEOBXO04MMbI npu
noAroToBKe K caa4ve KaHOMOaTCKOro 3akdamMmeHa n HanmcaHum ﬂ,VICCGpTaLI,VIOHHOVI paGOTbI

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

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nek. Mp. (qacsbt)
(4acbl) | (4achbl)

HanmeHoBaHWe 1 cogepxaHune pa3genos, TeM U y4ebHbIX
3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. ictopusa pa3BuTtua HaHoMaTepuanos

Tema 1. UcTtopusa pasButus HaHoMaTepuanos U
HaHoTexHonornn. PaHHue nccnenosanus. Passutne MNp
MUKPOSNEKTPOHMKN. OTKpbITUE pynnepeHoB. Passutue 2 8
ONOTEXHOMOTUN.

Pasgen 2. lNoHATMe 0 HaHOMaTepuanax.

Tema 2. Knaccudumkaums n Tmnbl CTPYKTYp HaHOMaTepManos.
MpakTnyeckoe 3aHsaTMe - OCOGEHHOCTU HAHOMAaTepManos

Tema 3. MeToabl uccrnegoBaHnsa HaHoMaTepMaros. Mp
MpakTnyeckme 3aHATUS - MNpocBeydnBatoLLLasa 3neKTpoHHas
MUKpocKonust PacTpoBasi aneKTpoHHas MUKPOCKOMMUS 2 10 20
CkaHupytowas TyHHenbHas MUKpocKonust ATOMHO-CUNoBast
MUKPOCKOMUS, PEHTFEHOBCKNE METOAbl MCCeaoBaHNUN.

Pasgen 3. TexHoOnorMu nonyyeHnss HaHomaTepmanos

Tema 4. TexHonornv Nony4eHnst HAHOCTPYKTYPHbIX
MaTepuanoB U HaHo4acTuy. MeToabl NOPOLLKOBOM
MeTannypruu.

MpakTnyeckme 3aHATUS - MexaHnyeckoe pasmeribyeHue. Mp
MeToabl n3n4eckoro ocaxneHus 1n3 rasoon gasbl. 2 8 18
KaTogHoe n marHeTpoHHoe pacnblfnieHune. JlazepHble MeToapl
nonyyeHns HaHomaTepuanos. TepMnyeckoe ucnapeHue.
Mcnonb3oBaHue BOCCTaHOBUTENbHbIX MPOLIECCOB AN
nony4yeHns HaHomaTepuarnos.

Pasgen 4. OcHoBHble 061aCcTV NPUMEHEHUS
HaHomaTepuarnos

Tema 5. OcHOBHble 06nacTn NPUMMEHEHUS HaHOMaTepManos
B HacTosiLlee BpeMs 1 B brivkanwem byayuiem.
KoHCTpyKUMOHHBIE MaTepuarbl. IHCTpyMeHTanbHble Mp
MaTepuanbl. QNEeKTPO-MarHMTHasa 1 3NeKTPOHHAasA TEXHUKA. 4 4 18
MeanumHa n buotexHonorun. BoeHHoe geno. Xummn4yeckas
NPOMBILLNIEHHOCTb. DHEPreTUYEeCKUn KOMMIeEKC.
lMpakTuyeckoe 3aHSATME -NO TEME NEKUMM

UTtoro B cemecTpe (Ha kypce ans 3A0) 12 24 72
KoHcynbTaumm n npoMexytodHas atrecrtaums (3a4er) 0




Bcero koHTakTHas pabota u CP no aucumnnuHe 36 72

4. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUMU

4.1.2 Cnctema n Kputepumn oLeHUBaHus

Kputepun oueHmBaHus

LLikana oueHnBaHns
YcTHoe cobecenoBaHme MucbmeHHas paboTa

O6yyatowuincsa NpUHSAN akTUBHOE ydacTue
B CeMVHapax, npeAcTaBus Npe3eHTaumm K
3auTteHo CBOVIM COODLLEHUSIM, YBEPEHHO OTBETUI HA
BOMPOCHI NpenoAaBaTens U BbIMOMHUI
npakTMyeckoe 3afaHue.

O6yqa|ou.w|17|c;| He NposABUI1 akTMUBHOCTUN Ha
CeMunHapax, He npeacrtasui npe3eHTauum K
CBOWM COOOLLEHMAM, HE OTBETUIN Ha
BOMPOCHI npenogaBaTtens n/vnn He
BbINOJTHUIT NpaKkTu4eCcKoe 3agaHune,
[onyckan cyuwecTtBeHHbIe OLLINGKM B
oTBeTe, cBunageTesnbCTByoLlne o
HeaJOoCTaTO4YHOM NMOHUMMaHun npegmMmeTa.

He 3auTteHo

4.2 TunoBble KOHTPOJbHbIE 3a4aHUA UMM UHble MaTepunarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,
HaBbIKOB U (UNN) onbiTa AEATENIbHOCTU
4.2.1 NepeyvyeHb KOHTPOSIbHbLIX BOMPOCOB

Ne n/n | dopmynnpoBKku BONPOCOB

Cemectp 4

OTanbl pa3BnTUA HaHOTEeXHOMornn

OcHOBHblE MeTOAbI NCCref0oBaHWS HaHOMaTepuanoB

OcobeHHOCTH HaHOMaTepuarnoB

OcHoBHble obnactu NnpUMEeHeHnA HaHoMaTepuanos 1 HaHOTEXHONOornmn

anIMeHeHVIﬂ HaAHOTEXHONOMN B MeguLMHe

I'IpmmeHeva HaHOTEXHOMOrn B MUWKPO3NEKTPOHUKE

I'IpmmeHeva HaHOTEXHOMOrn B KOHCTPYKUMOHHBLIX MaTtepuanax

I'IpmmeHeva HaHOTEXHOMOrn B 3HeprequeCK0171 oTpacnum

Olo|IN[OD|O|R|WIN]|-~

I'IpmmeHeva HaHOTEXHOMOrn B BOEHHO-NPOMbILLITIEHHOM KOMMNJieKkce

10 MpyMeHeHns HaHOTEXHOMOMMI B XMMUYECKON NMPOMBbILLSIEHHOCTU

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaAHHbIE 3a4aHNA (3aAayu, KeUChbl)
Ha 3a4eT npepocTaBnsoTca pedepaTbl U MPE3eHTaLMKn, BbINOSHEHHbIE B TEYEHNE ceMecTpa.

4.3 MeToauyeckue matepuanbl, onpeaensiowme npoueaypbl OLeHUBaHUA 3HaHUMWA, YMEHUMU, BnageHui (HaBbIKOB
¥ (WNKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyaloLierocsi K npoMexXyTo4HOM aTTectalmm u nopsaokK NMMKBMaaLmMm akageMm4eckomn
3a[0MMKEHHOCTH

MpoBeaeHve NPOMEXYTOYHOW aTTECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbLIM aktom CI6ryYNnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum obydatoLLmMXCs»

4.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm No AUCUUNIINHe

YcTHas + MucbmeHHas KomMnbloTepHOE TECTMPOBaHNE MHas

4.3.3 OcobeHHOCTU NPOBeAEHMA NPOMEXYTOHYHON aTTecTauum no AMCUnNIInHe
Ha nogrotoBky k 3a4eTty otBoautcsa 30 MUHYT.

5. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDbI
5.1 YyebHasa nutepartypa

ABTOp 3arnasue | MN3paTenbcTBO | [loa wsgaHusa | Ccbinka

6.1.1 OcHoBHas yuyebOHas nutepartypa




ConHues, HO. 1., HaHoTexHonoruu n http://www.iprbooksh
Mpsxun, E. U., cneunanbHble MaTepuansl ) op.ru/97818.html
BonorkaHuHa, C. A., Cankr-TeTepGypr: 2020

MNeTkoBa, A. 1., XUMUSLOAT

ConHuesa, 0. I.

Jlunnn B.A HaHoTexHonorun B CaHkT-TleTepbypr: http://publish.sutd.ru/
XUMUYECKOWN TEXHOMOrMm CI'I6FYI'IT/J,y ’ 2020 tp_ext_inf_publish.ph
npou3BOACTBa NOSIMMEPOB p?id=20205063

Poraves C. O. MeTannnyeckne Mockea: VianaTensckuii http://www.iprbooksh
HaHoMaTepwvansl ans ﬂO.M MUCHC 2015 op.ru/64183.html
MeLMULMHbI

O. B. ActawkuHa, B. dyHOameHTarnbHble OCHOBBI http://publish.sutd.ru/

A. Xykosckui, A. A. WHHOBALMOHHbIX tp_ext_inf_publish.ph

JIbiceHKo TEKCTUNbHbIX TEXHOSOIMMNA. p?id=202130
dyHaameHTarnbHble OCHOBBI
B 0611aCTU XUMUM U CaHxkT-TeTepbypr: 2021
HaHOTEXHONorMn Npu CrerynTa
pa3paboTke MHHOBALMOHHbIX
TEKCTUIbHBLIX TEXHOSOMUI

6.1.2 [lononHuTenbHaa yuyebHas nutepaTypa

JlbiceHko A. A, DUBNKO-XMMNYECKNE OCHOBBI http://publish.sutd.ru/

ActawwkuHa O. B., nonyyeHus tp_ext_inf_publish.ph

Caknakoga E. B., HaHOCTPYKTYPHbIX p?id=2161

KysHeuos A. 1O. NoNMMEpPHbIX Cn6.: cnerynTa 2014
KOMMO3MLMNOHHBIX
MaTepuanos u
HaHOTEXHONornu

AHgpuesckuin P. A. OCHOBbI HAHOCTPYKTYPHOTO https://ibooks.ru/read
MartepuanoBsefeHus. ing.php?
B03MOXHOCTM 1 NpOGneMsbl. Mockea: JlaGopaTtopus 2020 short=1&productid=3
— 4-e n3g., ANEeKTPOH. — 3HaHUN 72656
(HaHoTexHonorun
(NNabopaTopust 3HaHwMIA))

5.2 Nepe4veHb NnpodeccuoHanbHbiX 6a3 AaHHbIX 1 UH(POPMALNOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6mbnuoTedHas cucrema «IPRbooks» [OnekTpoHHbIn pecypc]. — Pexum goctyna:
http://www.iprbookshop.ru .

2. OnekTpoHHas bubnuoTeka CIMIYMNTO

[@nekTpoHHbIN pecypc]. — Pexxum goctyna:

http://publish.sutd.ru .

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

5.3 NepeyveHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMOoro NnporpaMMHoOro o6ecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

5.4 OnncaHmne maTepuanbHO-TeXHU4YeCKoOWn 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

AyauTopus OcHalleHune
TNekunoHHas MynbTumeauinHoe o6opyaoBaHue, creumanmanposaHHas mebenb, focka
ayauTopust

YuebHas ayautopus CneumnanuampoBaHHasa Mebernb, focka
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