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JIuer akryanusanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ogoopena st peanuzauuu B 2020 - 2021
y4ueOHOM o1y Ha 3acenanuu kadeapsl TexHomoruit o0padOTKH MaTepHAIOB

IIporokom ot 20 1. Ne
3aB. kadeapoit A.b. Momnep

Pabouas mporpamma niepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanyu B 2021 - 2022
yueOHOM roy Ha 3acenanuu kadeapsl TexHomoruii 00pabOTKU MaTepHasIoB

[Ipotokom ot 20 r. Ne
3aB. kadeapoit A.b. Monnep

Pabouas nporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa 11 peanusaruu B 2022 - 2023
yueOHOM roJly Ha 3acejaHuM Kadeapsl TexHonoruii 00padoTKH MaTepHUasoB

[Ipotokon ot 20 r. Ne
3aB. kadeapoit A.b. Momep

Pabouas mporpamma nepecMoTpeHa, 00cyxeHa u ogoopena ais peanusanuu B 2023 - 2024
y4aeOHOM To/ly Ha 3acenanuu Kadeapsl TexHomoruit o00padOTKH MaTepHAIOB

[Ipotokonm ot 20 r. Ne
3aB. kadenpoit A.b. Mounep

Pabouas mporpamma niepecMoTpeHa, 00CcyxIeHa u ogodpena st peanmsanyu B 2024 - 2025
yueOHOM roy Ha 3acemanuu kadeapsl TexHoaoruii 00pabOTKH MaTepHaOB

[Iporokom o 20 1. Ne
3aB. kadeapoii A.b. Mounep




1 leau ocBOEHUSA TUCUMILIUHBI (MOILYJIs1)

Lensamu ocBOeHUS TUCUUIUIHHBI (MOAYIsA) «OCHOBBI HAHOTEXHOJIOTHID ABISIOTCS: pa3-
BUTHE y CTYJICHTOB JINYHOCTHBIX KaueCTB, a TaKke (POpMUpPOBaHHUE OOIIEKYIBTYPHBIX U mpodec-
CHOHAJIBHBIX KOMIIETCHIIMH B cOOTBETCTBUU ¢ TpeOboBanusiMu ®I'OC BO no HanpaBiaeHUIO MO~
roroBku 22.03.02 Metamnyprusi.

OCHOBHBIE LIeJIA TPENOIaBaHUs JUCIUIUIAHBIL:

- IaTh 3HaHUS 0 KJaccu(PUKALMKU, CBOMCTBAM U TEXHOJOTHM, a TAKXKe M0 UCIIOIb30Ba-
HUIO HOBBIX HAHOMAaTEpHUaIOB U HAHOTEXHOJIOT U

- IPUBUTH HaBBIKU MCIOJIb30BaHUS TEOPETUUECKUX 3HAHUN IIPU BBIOOpE TPeOyEeMBbIX IS
KOHKPETHOT'O IPUMEHEHHUS HOBBIX HAHOMATEPHUAJIOB;

- IOJIFOTOBKA K OyAylell Hay4HOH M MPaKTU4YEeCKOW JEsITeNIbHOCTH, CBA3aHHOM C BHEJ-
PEHUEM U UCI0JIb30BAHUEM HAHOMATEPHAJIOB U HAHOTEXHOJIOTHIA.

2 MecTo IMCHUILIMHBI (MO1YJ151) B CTPYKTYpPe 00pa30BaTe/IbHOI MPOorpaMMbl

Juctumnuaa OCHOBBI HAHOTEXHOJIOTHI BXOJUT B BApUATUBHYIO YacTh yY4EOHOTO MIaHa
00pa3oBaTeIbHOM POTrPaMMBbl.

Jlns v3ydeHus JUCHUIUTMHBI He0OXO0UMBbI 3HaHUs (YMEHUs, BIaJeHus ), chOpMUPOBaH-
HBIC B PE3y/IbTATE U3YYCHUS TUCIUILTINH/ IPAKTUK:

O6opynoBanue 11eX0B 00pabOTKH METAIIIIOB JTaBJIICHUEM

[Ipon3BoCTBEHHAS - MPAKTHKA MO TOJXYYCHUIO MPO(EeCCHOHANBHBIX YMEHUH W OMbITa
npodeccCHOHANBHOMN 1A TeIbHOCTH

dusnuecKkue CBOMCTBa METAJIOB

Hcropust TeXHUKN

MarepuanoBeeHue

OcHOBBI MeXaHUKH 00pabOTKH METAJLIOB J1IaBJIEHUEM

VYyeOHas - 03HAKOMUTENbHAs IPAKTHKA

VY4yeOHas - MpakTUKa MO MOJYyYEHUIO TIEPBUYHBIX MPOPECCHOHATBHBIX YMEHH U HaBBI-
KOB, B TOM YHCJIE IEPBUYHBIX YMEHUI U HABBIKOB HAyYHO-MCCIIETOBATEILCKON IEATEIIEHOCTH

dusnka

dusnueckas XUMHS

Xumus

3HaHus (YMEHHUS, BIAJCHUS), MOJyYCHHBIC TP W3YYCHUU JAHHOW TUCIUIUIMHBI OyIyT
HEOOXOUMBI JJIsl U3yYEHUS TUCIUTLTAH/TIPAKTHK:

KypcoBas nayuHo-uccienoBatenbckas pabora

Metoabl ONTUMHU3ALMH TEXHOJIOTMYECKUX MPOIIECCOB

OcHoBbI 1e(pOpMAIIIOHHOTO HAHOCTPYKTYPUPOBAHUS

OCHOBBI MPOCKTUPOBAHUS TIEXOB 00PaOOTKH METAJIOB JIaBJICHHEM

[TonroToBKa K 3amuTe U 3alTUTa BBITYCKHOW KBAIM(PUKAIIMOHHON paOOThI

[ToaroroBka Kk ciade U caaya rocy1apCTBEHHOTO YK3aMeHa

[Ipon3BoACTBEHHAs — MPEAIUIIIOMHAS TPAKTHKA

Y4eOHo- uccienoBaTenbckas paboTa CTyIeHTa



3 Komnerenuuu odyuaromerocsi, opmMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOLYJIs1) M IVIAHUPYEMBbIE Pe3yIbTAThI 00y4eHus!

B pesynbrare ocBoeHus aucuuIuivHbl (Moayis) «OCHOBBI HAHOTEXHOJIOTHI» 00ydaro-
IIMHCS TOJDKEH 00J1afiaTh CIEAYIOIUMHI KOMIETEHIUSAMU:

CrtpyKTypHBIil [Inanupyemsble pe3ynbTaThl 00y4eHUs
AJIEMEHT
KOMIETEHIINH

ITK-12 criocoOHOCTBIO OCYILECTBIIATH BBIOOP MAaTEpUAIOB AJIS U3/1EIUN Pa3IMYHOr0 Ha3HAYEHUS
C YYETOM IKCIUTyaTallMOHHBIX TpeOOBaHUM U OXpaHbl OKPYKAIOIIEH Cpeibl

3HaThb - OCHOBHBIC TCPMUHBI U ITIOHATUS B O6JIaCTI/I HaHOMAaTCPpHAJIOB U HAHOCHU-
cTeM;

- OIIPENICIICHHs] IPOLIECCOB HAHOTEXHOJIOTUH;

- OTJIMYUTEIIbHBIE IPU3HAKY HAHOTEXHOJIOTHI JIJIsl [TOJIyYeHHsI HaHOMaTe-
pHAJIOB PA3JIMYHON MEPHOCTH;

- XapaKTepHble 0COOEHHOCTHU MPOIECCOB MOJyUYEHUsI HAHOMATEPHAIIOB pas-
JMYHON MEPHOCTHU C YYETOM IKCIUTYaTallMOHHBIX TPeOOBaHUM U OXpaHbI
OKPYXKaIOIIEeH Cpebl;

- IPUHLIMIIBI BBIOOpA TEXHOJIOTMUYECKUX PEKUMOB IIPOLIECCOB MOTYYECHHUS
HAHOMATEPHAJIOB C YU€TOM JKCILTyaTallMOHHBIX TPEOOBAHUN M OXPaHBI
OKpYXaIOIIeH Cpebl;

- TEXHOJIOTMYECKHUE ONEPALMH U TEXHOJIOTMUYECKUE PEXKUMBI ITPOLIECCOB I10-
JTy4eHUs HAHOMATEPHUAJIOB C YIETOM SKCIUTYyaTallMOHHBIX TPeOOBaHMI U
OXpaHbl OKpYKaroLeh Cpebl;

- OCHOBHBIC M BCIIOMOTATEIbHBIC MaTepUaIbl U 000PYIOBaHUE IS TIOJTY-
YEHUs] HAHOMATEePHUAJIOB.

Ymern - 00CY/1aTh COBPEMEHHOE COCTOSIHUE HAHOTEXHOJIOTUH;

- ONPEJENATh OCHOBHBIE TEHJACHIIMY PAa3BUTUS HAHOTEXHOJIOTUH C y4ETOM
AKCIUTYaTallMOHHBIX TPEOOBAHUI M OXPAaHBI OKPYKAIOLICH CPEIbL;

- nproOpeTaTh 3HaHUS B 00JIACTH MIPOLIECCOB MOIY4YEHUS] HAHOMATEPHUAJIOB
U3 Pa3IMYHBIX HCTOYHUKOB HAyYHOH MH(OpMAIUH;

- UCTI0JIb30BaTh CYIIECTBYIOIME UCTOYHUKU HayYHOU MH(POPMALIUH JUIs
MIOWCKA PeUIeHNH TpU pa3paboTKe 1eMeHTOB 3(h(HEKTUBHBIX HAHOTEXHOJIO-
Tui;

- pematp 337241 Npo(ecCHOHATBHOMN NeATeTLHOCTH NIPU pa3paboTKe Mpo-
LIECCOB TOTy4€HUs] HAHOMATEPHUAJIOB C YUE€TOM HKCIUTyaTallMOHHBIX TPeOo-
BaHMU U OXPaHbl OKPYXKAIOIIEH CpEebl.




Bnanets

- IPO(eCCHOHAITLHBIM SI3bIKOM B 00JIACTH MPOIIECCOB MOIyYSHHSI HAHOMA-
TEPUAJIOB,;

- IPaKTUYECKUMHU HaBBIKaAMHU pa3pabOTKH AIEMEHTOB HAHOTEXHOJIOTHIA C
UCIIOJIb30BaHUEM PA3IMYHBIX HCTOYHUKOB HAYYHOU MH(OPMAIIUU C YUETOM
IKCIUTYaTaIMOHHBIX TPEOOBAHUH M OXPAHBI OKPYKAIOIICH CpelIbl;

- MeToIMKaMu 00001IeHNsT HH(OPMAIIUY B 00JIACTH HAHOTEXHOJIOTHH;

- OCHOBHBIMH METOJIaMH PEIICHUs 3a]1a4 Pa3paObOTKH MPOILECCOB MOTyYe-
HUSl HAHOMAaTEPHAJIOB Pa3IMIHON MEPHOCTH C YIETOM IKCIUTYaTAIIHOHHBIX
TpeOOBaHUI M OXPAHBI OKPYKAIOIICH CPEIIbL;

- BO3MOYXHOCTBIO MCIOJIb30BaHUS MEXTUCIUTTMHAPHBIX 3HAHUH JIJIS pe-
HICHUS 33724 B 00J1aCTH pa3pabOTKH MPOIECCOB MOTYUSHHs] HAHOMAaTepra-
JIOB.




4. CTpyKTypa, 00bEM M coep:kaHue TUCHUTIIUHBI (MOYJIs1)
OOwiast Tpy10EMKOCTh AMCLUUIUIMHBI COCTaBIsAeT 3 3adeTHbIX eauHul] 108 akax. yacos, B ToM

Yucie:

— KOHTaKTHas padora — 10,7 akaJ. 4acos:
— aynuropnas — 10 akas. gacos;

— BHeayautopHas — 0,7 aka. 4acoB

— camocTosTenpHas padora — 93,4 akaj. 4acos;

— MOATOTOBKA K 3auéTy — 3,9 akaj. yaca
@dopMa aTTecTanuu - 3a4eT

AynutopHas g e
o | xoHTaKTHAA pabota E = Dopma TeKylero
= B -
N B aKaJI. yacax 5] u KOHTpOJISI yCTieBae
Paznen/ rema 3 (B akaz. wacax) == A . POl ¥ Kon
g 3 © | caMocToATeNbHOM MOCTH U
JMCLUTIIAHBI 5 e = . | koMnereHuIMH
O g £ paboTHI MIPOMEXKYTOTHON
71ab. | mpakt. | £ .\8
Jlex. 2 '8 aTTECTAllAN
3aH. 3aH. | O &
1.
1.1 Tema 1. OcobeHHOCTH
HAHOCTPYKTYPHOTO COCTO- C
ABHEHHE Cylle-
SIHUSL OcobeHHOCTH p ym
CBOIMCTB HAHOMATEpHAJIOB CTBYIOIUX TOUCK
5 1 17,4 | 3penus 06 ypoBHe | CobecenoBaHue. TK-12
u HaHOCTPYKTYP.
pa3BHUTHSI HAHO-
Knaccudukanmst N
TEXHOJIOTHH.
HaHOMATEPHaJIOB u
HaHOCTPYKTYD.
Uroro no pasaeny 1 17,4
2.
TTouck momonHu-
TeNmbHOM HHpOP-
MalliH O epCIeK-
2.1 Tema 2. 0D- THUBaX MPUMEHE- N
HaHOCTPYKTYpbl.  OCHOB Hust 0D- HaHO YCTHBI onpoc.
PYKTYPHI- 5 1 2 20 Cnaua npaktuye- MK-12
HbIE OCOOEHHOCTH MOpPJO- CTPYKTYP. N
o CKO# paloTHlI.
JIOTUU U CBOWCTB. IToaroroka
K cage
NPaKTUIECKON
paboTsL.
Uroro no pazaeny 1 2 20
3.
Ilouck nononHu-
TEJIBHOU HHPOP-
3.1 Tema 3. 1D- Malluy O HepCIeK-
HAHOCTPYKTYPBL. 2D- THUBaxX MPUMEHe- VYcrHBIi onpoc.
HAHOCTPYKTYpHl.  OCHOB-| 5 1 2 32 HUS Cnava mpaktuye- MK-12
HbIE OCOOCHHOCTH CTPYK- 1D- HaHOCTpYK- CKOU paboThI.
TYpBI U CBOICTB. Typ. [logroroska
K cllaue MmpakTHye-
CKOIi pabOTHI.
Uroro no pa3neny 1 2 32
4.




ITouck momonHu-
TEBHON HHPOP-
MaIiu O po-

4.1 Tema 4, 3D- MBIIIJIEHHBIX Me- .
HaHOCTPYKTYpbl.  OCHOB- TOZAX MONYYEHUS YeTHplii onpoc,
’ 221 | 24 Cnaua npaktuye- TIK-12
HBle OCOOEHHOCTU CTpPYK- 3D- HaHOCTpYK- o
N CKOI paboTHI.

TYpPBI U CBOWCTB. Typ. [Toaroroska

K crage

IIPaKTUYECKOU

paboTHL.
Hroro no paszneny 221 | 24
Uroro 3a cemectp 6/21 | 93,4 3a4éT
Hroro no gucuuruivige 6/21 | 93,4 3a4er TIK-12




5 O0pa3zoBaTte/ibHbI€ TEXHOJIOT UM

OO0pa3zoBaTebHbIN MpoLecc Mo AUCHUILUIUHE CTPOUTCS Ha OCHOBE KOMOMHALIMU CIIEy-
IOIIUX 00pa30BaTEIbHBIX TEXHOIOTHUMA.

HnTterpanbHyto Mozieab 00pa30BaTEIbHOTO MpoLecca N0 JUCHUILIMHE POPMUPYIOT TeX-
HOJIOTHH METOJIOJIOTHYECKOTO YPOBHS: MOYJIBHO-PEHTHHIOBOE 00yUYeHHE, TEXHOJIOTHS TI0ITAIl-
HOTro (pOpPMUPOBAHUSI YMCTBEHHBIX ACHCTBUI, TEXHOIOTHS Pa3BUBAIOIIETO O0YyUEHHUS, 3JIEMEHTHI
TEXHOJIOTUH Pa3BUTHS KPUTHUECKOTO MBIIIICHUSI.

Peanuzanus naHHONW MOZAENM IpPENIOJaraeT HMCIOJIb30BAHME CIEAYIOIIMX TEXHOJIOTUI
TaKTUYECKUX MPOLETYp:

- JIeKIuu (J1eKuus-uHdGopmanus, 0030pHast JIEKIHUs, JISKIUSI-BU3YyaIn3aliun);

- IpakTU4eckue (yrayOseHue 3HaHUi, MOTYyYeHHbIX Ha TEOPETUUECKUX 3aHITHSIX, pele-
HUE 33j1a4);

— TPEHUHIOBbIE ((POPMUPOBAHUE ONPEIENEHHBIX YMEHUH M HABBIKOB, (POPMUpPOBAHUE
AJITOPUTMUYECKOTO MBIIUICHUS );

— aKTUBHU3aLUU MT03HABATEIbHON E€ATEIbHOCTH (IIPUEMbl TEXHOJOTUU Pa3BUTUS KPUTHU-
YEeCKOr0 MBIIUICHUSI Yepe3 YTeHHE W MHUChMO, paboTa C JUTEpaTypoi, MOATOTOBKA IMpe3eHTa-
1uit);

— caMOyIpaBieHHs (caMOCTOsITebHAs paboTa CTy[JEHTOB, CAMOCTOSATEIILHOE M3Y4YECHUE
Marepuania).

PexomenyeTcst MCIoONb30BaHME HWH(POPMALMOHHBIX TEXHOJOTUN TPU OpraHU3aLUN
KOMMYHHKAIIUA CO CTYAEHTaMH Ul IpPEACTaBICHHUS MH(POPMALMH, BbIIAYM PEKOMEHAALUN U
KOHCYJbTUPOBAHUS [0 ONEPATUBHBIM BONPOCAM, HCIOJIb30BAHUE MYJIbTHUMEINA-CPEICTB MpU
IIPOBE/ICHUH JIEKIIMOHHBIX U IPAKTUYECKHUX 3aHITUH.

6 YueOHO-MeTOIHYECKOE O0ecTieYeHre CAMOCTOATEIbHOI padoThl 00yYaroUInXCcst
I[IpencraBneno B npuinoxenuu 1.

7 OueHoOYHBIE CPeCTBA IS MPOBeAeHHS MPOMEKYTOUHOI aTTecTaluu
[IpencraBneHbl B MPUITOKCHUH 2.

8 YueOHO-MeTOoANYECKOe U HH(POPMALIMOHHOE 00ecneyeHne TUCIUTLIMHBI (MOTYJIsl)

a) OcHOBHas JIUTEpPaTypa:

1. TexHonorusi MPOU3BOJICTBA U KOHTPOJIb KaU€CTBa HAHOMATEPUAJIOB U HAHOCTPYKTYD !
y4e6. nmocobue / B.U. Kanycrun, A.C. CuroB. — Mocksa : UHOPA-M, 2019. — 244 c. —
(Beicmree oOpa3oBaHUeE: bakanaspuar). —
www.dx.doi.org/10.12737/textbook_5¢359a09b32044.60767097. - TekcT : 3JIEKTPOHHBIA. -
URL.: https://new.znanium.com/catalog/document?id=339390

2. OU3NKOXUMUS KepaMUYEeCKUX, KOMIIO3UIIMOHHBIX U HaHOMaTepuajoB: Y4ueOHOe Mo-
cobue / Hukudoposa 2.M., Epomacos P.I'., [llumanckuii A.®. - Kpacuosp.:.COY, 2016. - 156
c.: ISBN 978-5-7638-3577-9 - Tekct : 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/document?id=320945

0) lonmoHuTEIbHAS JIUTEpPAaTypa:

1. ®yHKUMOHANBHBIE MaTepHaibl ¢ AP PekToM maMsaTi Gpopmsl : yued. mocodue / M.IO.
Komnnepos, JI.E. I'yces, I'.B. I'yproBas [u ap.]. — Mocksa : UHOPA-M, 2019. — 140 c. + Jlom.
Marepuanbl [DIeKTpoHHBIN pecype; Pesxxum moctyma: https://new.znanium.com]. — (Beicuiee
obpaszoBanue: Marucrparypa). —


https://new.znanium.com/catalog/document?id=339390
https://new.znanium.com/catalog/document?id=320945

www.dx.doi.org/10.12737/18648. - TekcT : 3JIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/document?id=329893

2. HanorexHosnorusi B MamuHocTpoeHud . yueOuuk / .M. BonkoB. — Mocksa :
NHOPA-M, 2019. — 307 c¢. — (Bsiciee oOpa3oBanue: Maructparypa). —
www.dx.doi.org/10.12737/textbook_5cee6a340faa65.16403052. - Tekcr : anekTponnsbrii. - URL:
https://new.znanium.com/catalog/document?id=344076

3. Tapactok, E. B. 301b-renb TeXHOIOTHS TIOTYICHUSI CTEKIIOKEPAMUYECKAX W THOPH/I-
HBIX NOKpbITHH : MoHOrpadus / E. B. Tapaciok, O. A. Illunosa, C. B. Xamkosckuii ; MI'TVY,
[kad. XTIuVII]. - [2-e uza., moarot. mo med. u3a. 2009 r.]. - Marauroropck, 2016. - 1 sjek-
tpon. onrt. guck (CD-ROM). - 3arm. ¢  Turyn. o9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/113
3064/2826.pdf&view=true (mara oGpamenusi: 04.10.2019). - MakpooObekT. - Tekcr : 3mek-
TPOHHBIN. - CBeZieHus JocTynHBI Takke Ha CD-ROM.

4. Cepenko, O. A. N3MenpueHne Kak croco0 MOJy4eHHs] HAHOPA3MEPHBIX MaTepHallOB
[DnexTponnslii pecype] : meroa. mocobue / O. A. Cepenko, JI. M. Ilonyxuna. - Mocksa : PO
MI'VAT, 2013. - 33 c. - Tekcr : AIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/document?id=293265

5. HaHokmacTephl: peHTI€HOCIIEKTPaIbHbBIE UCCIIEI0BAHUS U KOMIIBIOTEPHOE MOJEIUPO-
Banue / B.JI. Mazanosa, A.H. Kpasuosa, A.B. Conmaros. - Mocksa : ®USMATIJIUT, 2013. -
184 c.: 60x90 1/16. (meperuter) ISBN 978-5-9221-1457-8, 100 »k3. - TeKcT : 3JIEKTPOHHBIH. -
URL.: https://new.znanium.com/catalog/document?id=219789

6. bemokpruioBa, E. A. OcoOeHHOCTH MPaBOBOTO OOECIICUYCHUST OTHOIICHUI B 00JIACTH
HKOJIOTHYECKO# 6€30IMacHOCTH HAHOTEXHOJIOTHI M HaHOMaTepuanoB [DnekTpoHHbIi pecype] / E.
A. Benokpsutosa // TIpaBo u skosorus: matepuaibl VI MexayHapogHO# MIKOJIBI-TIpaKTHKyMa
MOJIOJBIX YYeHBIX-tOpUcTOB (MockBa, 23-24 mas 2013 r.) / Ots. pen. 0. A. Tuxomupos, C. A.
Boronro6oB. - Mocksa : MU3uCIl: UTH®PA-M, 2014. - c. 167 - 172. - TeKCT : 3JICKTPOHHBIN. -
https://new.znanium.com/catalog/document?id=214143

7. Hanoxpuctaisl, 3akanennbie u3 pacmasa / A.M. I'nesep, N.E. [lepmsikoBa. - Mocksa
: ®UBMATIINT, 2012. - 360 c.: 60x90 1/16. (nepemner) ISBN 978-5-9221-1373-1, 100 k3. -
Texct : anexrponnsiid. - URL: https://new.znanium.com/catalog/document?id=229297

8. OCHOBBI TEXHOJOTHI W MpPUMEHEHHE HaHoMaTepuanoB: Monorpadus / Konmakos
A.T'., bapunos C.M., AnsimoB M.U. MOCKBa :OU3MATIJINT, 2012. - 208 c.: ISBN 978-5-
9221 1408-0 - Teker AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/document?id= 276078

9. Jlememe, A. A. [11a3MOXUMHUYECKHI CHHTE3 HAHOAMCIIEPCHBIX MOPOIIKOB M MOJH-
MEpHBIX HAHOKOMIT03UTOB [ DniekTpoHHbIN pecype] / A. A. Jlenemes, A. B. Ymakos, . B. Kap-
noB. - Kpacunosipck : Cub. denep. yu-t, 2012. - 328 c. - ISBN 978-5-7638-2502-2. - Tekcr :
anekTpoH-HeIii. - URL: https://new.znanium.com/catalog/document?id=129052

10. Ceprees, A. I'. Hanomerpomnorus : monorpadus / A. I'. Ceprees. — Mocksa : Jloroc,
2011. — 416 c. - ISBN 978-5-98704-494-0 - Tekcr : onektponsbiii. - URL:
https://new.znanium.com/read?id=165010

11. Bapeioun, A. A. ®uU3MKO-XMMHUs HAHOYACTHUIl, HAHOMATEPHUAJIOB M HAHOCTPYKTYD
[DnexTponHsIii pecype] : Yued. mocobue / A. A. bapeioun, B. A. baxtuna, B. U. Tomunun, H.
I1. Tomumuna. - KpacHosipck : COVY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - Tekcr : amek-
tponHsiid. - URL: https://new.znanium.com/catalog/document?id=100685

12. ®oTOHHBIE KPUCTAUIBI U HAHOKOMIIO3UTHI: CTPYKTYpOoOOpa3oBaHUE, ONTHYCCKUE U
nuanekTpudeckue cpoiicta: Monorpagust / Lllad6anos B.®., 3sipsinoB B.S1. - HoBocubupck :CO
PAH, 2009. - 257 c. ISBN 978-5-7692-1096-9 - Tekcr : oamektponnbii. - URL:
https://new.znanium.com/catalog/document?id=16820

B) MeToguyeckne yKazaHus:
1. TexHOIIOTHYECKHE CBONCTBA METAJNTMYECKUX MOPOIIKOB: MeTO/. yKa3. / [TonskoBa


https://new.znanium.com/catalog/document?id=329893
https://new.znanium.com/catalog/document?id=344076
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https://new.znanium.com/catalog/document?id=214143
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M.A., I'ony6unk 9.M. Marauroropck: M3n-Bo Marautoropck. roc. Text. yu-ta uM. [.J1. Hoco-
Ba, 2013. 11 c.

2. Kunemarndeckuie mapaMeTpsbl mpoiecca 1e(opMUpoBaHHsS HEKOMIIAKTHBIX KepaMHye-
ckux macc: Merox. yka3. / Uykun M.B., BapeimankoB M.II., bakaeB /I.P. — Marauroropck:
MI'TY, 2005. - 25 c.

3. UccnenoBanue yrjioTHIEMOCTH METAJUIMYECKUX MOpOIIKkoB: Meroa. yka3. / I'yn I'.C.,
Wneuna H.H., TTonskoBa M.A / Marautoropck: MI'TV, 2005. — 8 c.

4. CuroBsiii ananmu3: Meron. ykas. / Pyoun I'.111., Uneuna H.H., [TonskoBa M.A - Mar-
Hutoropck: MI'TY, 2007. — 12 c.

5. TII0THOCTh U MOPUCTOCTH M3JACIHI U3 HEKOMITAKTHBIX MaTepuanoB: Meroa. ykas. /
WNnwuna H.H. — Marautoropck: MI'TVY, 2003. - 5 c.

6. MccenoBaHre peosioTHUECKIX CBOMCTB moiuTeTpadTopaTIwieHa: Meroa. yka3. / ['yn
I'.C., Uykun M.B., bapeiankos M.I1., Aamynos A.B. — Marautoropck: MI'TY, 2003. — 14 c.

7. DManupoBaHHe MeTamueckux manenuit: Meron. yka3. / IlonskoBa M.A., Uykun
M.B. — Marautoropck: MI'TY, 2008 — 9 c.

8. TayibBaHWYecKOe ITMHKOBaHUE cTanu: Meroa. yka3. /| Mycrapuna B.I'. — Maruwuro-
ropck: ['OY BITO «MI'TY», 2010. — 11 c.

9. MexaHu3Mbl GOPMUPOBAHUST MEIIKOUCTICPCHOUN CTPYKTYphI B miporieccax OM/I: Me-
tox. yka3. /| XapuronoB B.A., SImamesa E.}O. — Marauroropck: u3a-B0 MarHMTOropck. roc.
TexH. yH-Ta uM. [.11. Hocomra, 2011. — 36 c.

10. MopenupoBaHue npoiiecca paBHOKaHAIBHOM YIJIOBOM MPOTSHKKHU € UCIIOJIb30BaHUEM
nporpammuoro komiiekca DEFORM-3D: Metoa. yka3. / Uykun M.B., bapeimaukos MLIT., Tlo-
nskoBa M.A., Emaneesa JI.I'., Ky3nernoBa A.C. - Maruurtoropck: 'OY BIIO «MI'TVY», 2010. —
20 c.

11. MoaenupoBaH#€e MPOIECCOB MHTEHCUBHOM TIACTUYECKON nedopManuu ¢ UCTIOIb30-
BaHHeM Tporpammuoro komimiekca DEFORM-3D: Meron. ykas. / Uykun M.B., BapsiiHukos
M.IL, IlomsxoBa M.A., EmaneeBa /[.I', Moxnatkun A.B. - Maruuroropck: I'OY BIIO
«MI'TY», 2010. - 20 c.

12. 3ydeHue ycTpoiCTBa U MPUHIUIIOB PabOThI PaCTPOBOTO SJIEKTPOHHOTO MUKPOCKO-
na: Meton. ykas. / Koresa H.B., E¢umosa 10.10., ITonsikoBa M.A. bapsiankos M.I1. — Mar-
Huroropck: MI'TY, 2011. -6 c.

13. Ckanwmpyromias 30HI0Bass MHKPOCKOMIHs: JabopartopHbiii mpaktukym / Edumosa
I0.10., IlonsxoBa M.A., I'ynun A.E. Maruutoropck: M31-Bo MarHuToropck. roc. TeXH. yH-Ta
uMm. I'.1. Hocosa, 2017. 34 c.

r) [lporpammuoe obecnieuenue u MurepHer-pecypceoli:

IIporpammHuoe obecneuenune

Haumenosanue 10 Ne orosopa Cpoxk JeficTBuUS JINLEH3UN

MS Windows 7
Professional(nnsa  [[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7
Professional (mns  [[-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007
Professional

Ne 135 ot 17.09.2007 O6eccpodHO




FAR Manager cB0obOoaHO pactpocTpansemoe [10 OeccpouHo

7Zip cB00OOIHO pactpocTpansemoe 110 0OeccpouHO

IIpodeccuonanbHble 6a3b1 JAHHBIX M HH(OPMaLMOHHBIE CIPABOYHbIE CHCTEMbI

HazBanue kypca Cchlika
Mexnynapoanass cnpaBounas cucrtema «llommpen»|URL:
polpred.com orpacias «O0pa3zoBaHue, HAYKa» http://education.polpred.com/

HarmmonansHast wHGOpMallMOHHO-aHATUTUYECKAs] CH- URL:

creMa — POCCHMICKMII MHIEKC HAay4yHOTO LUTHUPOBAHMS '

(PUHID)

ITouckoBast cucrema Axagemus Google (Google

Scholar)

Nudopmarnmonnas cuctema - EquHoe OKHO JocTyma K

HH(OOPMAIMOHHBIM pecypcamM

®denepanbHOE TOCYAAPCTBEHHOE OIOJIKETHOE YUpexKIie-

Hue «®DeepanbHblii HHCTUTYT TpoMsbiiuienHon co0-|URL: http://wwwl.fips.ru/

CTBEHHOCTHU»
9 MaTepuajbHO-TeXHHYECKOe o0ecriedeHne TUCIUTLITHHBI (MOTYJIsT)

https://elibrary.ru/project_risc.asp

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

MarepuanbHO-TEXHHYECKOE 00ECTIeYeHUE TUCIUIUTNHBI BKIIFOYACT:

1. YueGHast ayauropust 17 IPOBEACHUS 3aHATHH JIGKIIMOHHOTO THITa OCHAIIIEHA!

- TEXHUYECKHMHU CpEeACTBaMU OOYUYEHMS, CIYXKALUMHU ISl IPEACTaBICHHU Y4eOHOH UH-
dopmany GONBIION ayAUTOPUH: MYJIHTUMEAMHHBIMUA CPEJICTBA XpaHEHHUs, Nepeaadydl U Ipe-
CTaBJieHUs yueOHOM HHpOpMaIINH;

- CTIELMAI3UPOBAHHON MEOeIbIO.

2. Y4eOHas ayquTopus AJis IPOBEJCHHS NPAKTUUYECKUX 3aHATUI OCHAlllCHa!

- TEXHUYECKHUMHU CPEACTBAMU OOyUYCHHMS, CIYXKAIUMH JJIsl IPEICTaBICHUA Y4eOHOW HH-
dopmanuy OOJBIION ayAUTOPUM: MYJIbTUMEAUMHBIMU CPEJICTBA XpaHEHHUs, Nepeaayd U npea-
CTaBJIeHUs yueOHOM HHpOpMaLny;

- CIIeLMAIN3UPOBAHHON MeOeIbO.

3. YueOHast aymuTOpHs IJIsl BBITOITHEHHS KyPCOBBIX MPOEKTOB (padoT) OCHAIIEHA:

- KOMITbIOTepHOU TexHHKO# ¢ makeTom MS Office, ¢ monkiroueHunem k cetn «MHTEpHET»
U C JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA,

- CIIeLMAIN3UPOBAHHON MeOeIbO.

4. YyeOHas aynuTopus Ui TPYNIOBBIX M MHIMBUYaJIbHBIX KOHCYJIbTALUN, TEKYILErO
KOHTPOJIS U IPOMEKYTOYHOM aTTeCTAallMi OCHAILICHA:

- KOMIIBIOTEPHOI TexHUKO# ¢ makeTrom MS Office, ¢ noaxmouennem k cetn «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CpPe/ly YHUBEPCUTETA,

- CHIeMAJIN3UPOBAaHHON MEOEIbIO.

5. Ilomenienue A1t CaMOCTOSATENBHON pabOThI OCHAIIEHO:

- KOMITBIOTEPHO# TexHuKo# ¢ makerom MS Office, ¢ moakroueHrem k cetu «MHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CpPe/ly YHUBEPCUTETA,

- CHIeMaJIN3UPOBAaHHON MEOEIbIO.



[Ipunoxenue 1
6 YueOHO-MeTOIHYECKOE 0O0ecTieYeHre CAMOCTOATEIbHOI padoThl 00yYarouIMXxcst

[lo nucuuniuae «OCHOBBI HAHOTEXHOJIOTHI» MIPEAYCMOTPEHA ayIUTOPHAS U BHEAYAUTOPHAs
CaMOCTOSITENIbHAs paboTa 00yJaromuxcs. AyTUTOpHAS CaMOCTOSITEJIbHAsI paboTa CTYICHTOB
MpeInoiaraeT yyacTiue B co0eCceIOBaHUM Ha 3aIaHHYIO TEMY, MTOJArOTOBKE 0OOCHOBAHHBIX OTBE-
TOB Ha BOMPOCHI MPETOABATENs U y4aCTUE B YCTHOM OIpoce, pa30op MPaKTHUYECKUX BOIIPOCOB
CO3/JaHUs HAHOTEXHOJIOTH.

TeMsbl cobece0BaHMIt:

1. CpaBHUTH CYIIECTBYIOIMINE TOYKH 3peHUs Ha TeMy « HaHOTeXHOJIOTHN — 3aKOHOMEPHBIN ATall
paSBI/ITI/IH TCXHUKU U TCXHOHOFHﬁ>>.

2. [IpuBecT aprymeHTsl 1 000CHOBAThH CBOIO TOUKY 3peHust 1o TeMe «Crnennduueckue cBOCTBa
HaHOMATEPHUAJIOB: MU(BI U PeaTbHOCTHY.

YcTHBIN Onpoc:

Tema 1. Ilpumenenue O0D-HaHOCTPYKTYp B COBPEMEHHOM 3JIEKTPOHUKE.

Tema 2. [lpumenenune 1D-HaHOCTPYKTYp /7151 MPOU3BO/ICTBA HAHOKOMITO3UIIMOHHBIX MaTepua-
JIOB.

Tema 3. [lepcrieKTUBBI BHEAPEHUS] METOJOB HAHOTEXHOJIOTUIA B MPOMBILIJIEHHOE MPOU3BOACTBO.

BrueaynuropHnasi camocTosiTeNibHas paboTa 00y4Jaromuxcst OCYIIECTBISCTCS B BUJIE H3YUCHUS JIH-
TepaTypbl, MaTEPUAIOB HHTEPHET-PECYPCOB 10 COOTBETCTBYIOLIEH TeMe I BbIOOpa MaTepuaia
IUI y4acTusi B c0OE€Ce0BaHUAX U YCTHBIX OIIpOcax.



7 OueHoYHbIE cpeICTBA IS POBeAeHUs MPOMEKYTOUHOI aTTecTaluu
a) Ilnanupyembie pe3yJbTaThbl 00yUYeHUS U OLlEHOYHbIE CPEeJCTBA JISl POBeIeHNUs IPOMEKYTOYHOM aTTeCTAIUN:

[Tpunosxenue 2

CTpyKTypHBIN 3JIEMEHT
KOMITETCHITUH

[Inanupyemblie
pe3ynbTaThl 00yUYeHUs

OneHouHble CpescTBa

OKpY>KarollEeu cpeasbl

[TK-12: cnocoGHOCTBIO OCYIIECTBIIATH BEIOOP MaTepHaIOB JJIsl U3AENINN Pa3INYHOIO HA3HAYEHUSI C YUE€TOM SKCILTyaTallMOHHBIX TPEOOBAaHUI U OXPaHbl

3HaTh

- OCHOBHBIE TEPMHUHBI U TIOHATHUSA B 00JIACTH
HaHOMAaTEPHAJIOB U HAHOCUCTEM;

- OnpeJIeNICHUs MTPOLIECCOB HAHOTEXHOJIOTHIA;

- OTJINYUTENbHbIE MPU3HAKM HAHOTEXHOJOTUI
JUIS TIOJIyYEHHUsI HAaHOMATEepUaJIOB pPa3IMYHOU Mep-
HOCTH;

- XapaKTepHble OCOOEHHOCTH MPOIECCOB IIO-
Jy4€HUsT HAHOMATEpHUAJIOB PA3JIM4YHON MEPHOCTH C
Y4ETOM SKCIUTyaTallMOHHBIX TPEOOBAHUN U OXpPaHbI
OKpY>KalolleH Cpe/ibl;

- MIPUHIUIBI BBIOOpA TEXHOJOTHYECKUX PEKU-
MOB TIPOIIECCOB IMOJIYYE€HHsI HAHOMATEPHAIIOB C yde-
TOM 3KCIUIyaTallHOHHBIX TPEOOBAaHMH U OXpPaHbI
OKpY’KaroIlel Cpebl;

- TCXHOJIOTMYCCKUEC OI€palrii U TCXHOJIOIrn4eC-
CKHE PEXHUMBI MPOIIECCOB MOJYyYEHUsI HaHOMAaTepua-
JIOB C Y4ETOM OKCIUTyaTallMOHHBIX TpeOOBaHUN U
OXpaHbl OKPYKAIOUIEH Cpebl;

- OCHOBHBIE€ M BCIIOMOTaTeJIbHbIE MAaTEPUAIIBI U
o0opyoBaHue /A NOJy4YeHUs] HAHOMATEPUAJIOB.

Ilepeyensb BonpocoB 1Jisl MOATOTOBKH K 3a4eTy:

1. BemectBo, ¢a3a, marepuan. Mepapxuueckoe CTpOCHHE MaTepPHAaJIOB.
Hanomarepuansl, TepMHHBI U OIpeieNieHus, kiaccudukanus. Heopra-
HUYECKUE U OpraHnyeckue (yHKINOHAIbHbIE HaHOMaTepuaibl. [ uopu-
HbIE (OpraHO-HEOpPraHWYeCKUe U HEOPraHOOPTraHUYECKHUE) MaTepUaJIbL.
2. VcTopusi BOSHUKHOBEHHSI HAHOTEXHOJIOTUH M HAyK O HAHOCHUCTEMaX.
Me:XIuCUUIUIMHAPHOCTD U MYJIbTHIMCUUIUIMHAPHOCTD. [IpuMeps! HaHO-
00BEKTOB M HAHOCUCTEM, UX OCOOEHHOCTH U TEXHOJIOTUYECKHE MTPUIIO0-
xeHusl. OOBEKTHI U METOJIbl HAHOTEXHOJIOTHH.

3. OcHOBHBIE TPUHIUIBI (HOPMUPOBAHUS HAHOCUCTEM. DUBNUYECKHE U
XuMHuueckue Metoibl. [Iporeccel moinyuyeHrs HAaHOOOBEKTOB «CBEPXY —
BHU3Y.

4. Ilpoueccel NOay4YeHUs HAHOOOBEKTOB «CHU3Y — BBEPX).

5. KBaHTOBBIE TOUKH, KBAHTOBBIE AMbI. [ [pUHIIUTIBI pa3pabOTKU TEXHO-
JIOTUH TTOJTyYEHHUS.

6. Kimacrepsr. Metoap! mosrydeHus KiacTepoB. TeXHOJIOTHYECKUe MpHe-
MBbI U 000pYZOBaHUE.

7. TexHon0ruu «CBEpXy-BHU3» MoNydyeHHst HaHoyacTull. O01mas xapakx-
TEepHUCTUKA U crienupudeckue oco0eHHocTH MeTo10B. O0opynoBaHUE
JUIS TIOJTyYEHUsI HAHOYACTUL METOIAMH «CBEPXY-BHU3Y.

8. TexHnonoruu «cHU3y BBEpX» MOIydeHHUs] HaHOYacTull. O01as xapak-




CTpyKTYpHBIN 3JI€MEHT
KOMITIETEHIIUH

[Inanupyemslie
pe3yabTaThl 00yueHHs

O11eHOYHEBIC CpeaACTBa

TEpUCTHKA U crenuduyeckre ocobeHHocTH MeTo10B. ObopynoBaHue
JUISL TIOJTy4€HUS] HAHOYACTHI] METOIAMH «CHH3Y-BBEPX).

9. 3071b-Tesb METO/I: AOCTOMHCTBA, HeAOCTATKU. [IpuMeHeHe 3051b-Teb
MeToJ1a JJIsl OJyYeHHUs] HAHOMATepUaIoB. TEeXHOJIOrHYeCKUE IPUEMBI U
o0opynoBaHue.

10. Texnomoruu U 000pyIOBaHKE ISl IOTYYEHHUS YTICPOJAHBIX HAHO-
CTPYKTYP.

11. TexHomoruu u 060py0BaHNue (PU3NIECKUX METOAOB IMOTYyUEHUS
HAHOILJICHOK.

12. TexHonoruu u 060pyI0BaHUE XUMUYECKUX METO/IOB MOTYYSHUS
HaHOIUICHOK.

13. Ilonydyenue HaHomIeHOK MeToaoM Jlenrmropa-bnomxkerr. TexHomo-
TUYECKHE TTPUEMBI B 000PY/I0BaHHE.

14. TloBepXHOCTHOE MUKPOJIETUPOBAHUE.

15. MonHast MmaaHTanus.

16. TeXHOJOTUY MOTY4YEHUsI HAHOKEPAMUKH.

17. HenmpepbIBHBIE METOIbI MHTEHCUBHOMW IJIACTUYECKOMN JehOopMaIiiy.
18. MeToabl MHTEHCUBHOM M1acTU4eckon aedopmanuu. TexHomornye-
CKH€ MPUEMbI U 000PYIOBaHUE.

19. Texnomnoruu camocoopku. [Ipouecc camocO0OpKH, MOTYIPOBOTHUKO-
BbI€ OCTPOBKOBBIE CTPYKTYPbI, MOHOCJIOH.

20. Camoopranuzanus Kak npreM MoTy4eHHUs] HAHOCTPYKTYp. TexHoo-
TUYECKHE TTPUEMBI U 000PYI0BaHUE.

21. TexHonornyeckue 0COOCHHOCTH U 000PYAOBAaHHUE MTOTyUCHHS
aMOp(HBIX METAJLIOB.

22. JIutorpadus. TexHoIoru4eckue nprueMsl 1 000pyI0BaHHE.




CTpyKTYpHBIN 3JI€MEHT
KOMITIETEHIIUH

[Inanupyemslie
pe3yabTaThl 00yueHHs

O11eHOYHEBIC CpeaACTBa

23. BUOHAaHOTEXHOJOTUH.

24. CynpamolieKyisipHas Opranuzanusi MoJiekys. MoJekyssipHoe pacio-
3HaBaHue. [lomumepHbIe MAKPOMOJIEKYIbI, METOABI UX MosyueHus. Ca-
MOOpPTaHU3alMsl B MOJIMMEPHBIX cucTeMax. CynpaMoneKyssipHbIe MOIH-
MEpBHI.

25. ®usuka HaHOYCTPOMCTB. MeTOBI CO3JaHUsI HAHOYCTPOUCTB. Mexa-
HUYECKHE U JIEKTPOMEXAHUUYECKUE MUKPO U HaHOyCTpoicTBa. CeHcop-
HBIE 3JIEMEHTBl MUKPO- U HAHO-CUCTEMHOMN TEXHUKHU.

26. HaHOKOMIO3UIIMOHHBIE MaTepHaIIbl, 0COOEHHOCTH CTPYKTYpPHI, CBOM-
CTBa, METO/IbI IIOJIYYCHUS.

27. HaHOTIOpUCTBIE CTPYKTYPBI, 0COOEHHOCTH CTPYKTYpBI, CBOMCTBA, Me-
TOJBI ITOITYYEHUS.

28. IlepciekTUBBI TPUMEHEHUS HAHOTEXHOJIOTUH ISl CO3/IaHHSI MaTepH-
aJIOB M CTPYKTYP C 3alaHHBIMU CBOMCTBAMM.

29. DKOJNIOTrUYeCKUE aCMeKThl HAHOTEXHOJIOTUH.

30. Ob6ecnieyeHre oxpaHbl OKPYXKaroIIEei cpesibl U 37J0POBbs YETIOBEKA
pu pa3paboTke HAHOTEXHOJIOTHil, TPOU3BOJICTBE U IKCILTyaTaIlluu
HAaHOMAaTepHUaioB U HAHOCTPYKTYP.

VYMeTn

— 00cyXaaTb COBpPEMEHHOE COCTOSIHUE HaHOTEX-
HOJIOTHUH;

— ONpenessATh OCHOBHBbIE TEHICHLUU pPa3BUTHUS
HAHOTEXHOJIOTHH C Yy4ETOM SKCIUTYaTallMOHHBIX Tpe-
OOBaHUI M OXPaHbI OKPYKAIOIICH CPEIbI;

— mnpuoOpeTaTh 3HAHHUA B O0JIACTH MPOIIECCOB IO-
Jy4eHUsT HAHOMATepHUaJoB M3 pa3IMYHBIX MCTOYHU-
KOB Hay4yHOU MH(pOpMaluu;

— HCIIOJIB30BAaTh CYHICCTBYIOIIUC HCTOYHHUKU

Ilepevyennb 3aqaHuil 1J151 BLIPA0OOTKHM NMPAKTHYECKUX YMEHH I
U NpuodpeTeHUs] HABBIKOB B PellIeHUM 3a1a4
B IIpeAMETHOI 00/1acTH:
1. Onpenenenue 0COOEHHOCTEHN CTPYKTYPHOI'O COCTOSIHUSI HAHOMATEPU-
aJI0B pa3JINYHOM MEPHOCTH.
2. MeTo/ibl U3y4eHHsI COCTaBa M CBOMCTB HAHOCTPYKTYpP U HAHOMaTepH-
aJIOB PAa3IMYHON MEPHOCTHU
3. TexHonoruueckue ocoOeHHOCTH noxydeHust 0D-HaHOCTPYKTYp MeTo-




CTpyKTYpHBIN 3JI€MEHT

[Inanupyemslie

O11eHOYHEBIC CpeaACTBa

KOMIIETEHIINH pe3yabTaThl 00yueHHs
Hay4YHOH MH(OpMaIUK IS MOMCKA PELICHWH MPH | JIOM MOPOIIKOBON METaTypruu.
pa3paboTke 3/1eMeHTOB 3((CKTHBHBIX HAHOTEXHO- | 4. TeXHONOrMYecKHe 0COOEHHOCTH IpuMeHenns | D-HaHOCTPYKTYp Juis
JIOTHH; 5 MOJM(UIMPOBAHHS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB
~ PemaTh 32]1a91 MPOPECCHOHANLHOR JEATENHHO- 5. TexHonoruueckrue 0CHOBbI (POPMUPOBAHUS HAHOIUIEHOK U HAHOIIO-
CTH TpU pa3pabOTKe MPOIIECCOB MOTy4YeHUsI HAaHOMa- .
TEPUAJIOB C YYETOM KCIUTyaTallHOHHBIX TPEOOBAHUI KphITHH
1 OXPaHbI OKpYIKAIOIEH CPeIbl. 6. TexHONIOrMYeCKre OCHOBBI NTOJIYYE€HUSI METAJJIOB U CIIJIaBOB C YJIb-
TPaMeJIKO3epHUCTON CTPYKTYpOil MeTo1aMu 00pabOTKU JaBICHUEM.
Brnanets — TpodeCCUOHATBLHBIM SI3BIKOM B 00jacTu mporiec- | IIpuMepHbIi nepevyenb 3alaHUi 119 NOATOTOBKH K YCTHBIM OIIPO-

COB IOJIyYE€HHS] HAHOMATEPUAJIOB;
— TMPaKTUYECKUMHU HABBIKAaMU Pa3pabOTKH AlIeMEH-
TOB HAHOTEXHOJIOTHI C UCIIOIH30BAHUEM PA3TMUHBIX
HMCTOYHUKOB HAYYHOU MH(POpPMAIUU C YUETOM DKC-
MJTyaTallMOHHBIX TPeOOBaHMM U OXPaHBI OKPYKalO-
LIEH Cpelbl;

— MeToauKaMu 0000meHus wHpopManuu B 00Ja-
CTH HAaHOTEXHOJIOTHIA;

- OCHOBHBIMM METOJIaMM pELIEHUs 3a/ad pas-
paboTKHU MPOLIECCOB MOMYy4YEHUs] HAHOMAaTepHallOB
Pa3IMYHON MEPHOCTU C YUYETOM SKCIUTyaTallMOHHBIX
TpeOOBaHUHN U OXpaHBI OKPYKAIOIICH CPeIbI;

- BO3MOXHOCTBIO HCIOJIb30BaHHUS MEXKIUCIH-
TUTMHAPHBIX 3HAHWM A pelleHus 3agad B 00JIacTH
pa3pabOTKK MPOIECCOB TMOJIyYeHUsT HaHOMaTepHa-
JIOB.

caM M codeceTOBaHMSIM.

1. AHanu3 1eHCTBYIOIIMX CTaHAAPTOB HA TEPMUHBI U ONpEiesIeHus B 00-
JIACTH HAaHOTEXHOJIOTUH U HAHOMATEPUAJIOB.

2. Ilouck cnennanbHOW HAyYHO-TEXHUUECKOH JINTEPATYPbI, TATEHTHON
uHpopManuu, TeMaTuyeckux MHTepHeT-pecypcos, crenualtu3upyro-
IIMXCS B 00JaCTH HAHOTEXHOJIOIMH M HAHOMAaTEepUaoB.

3. M3ydeHue OCHOBHBIX MPUHLMIIOB KOHCTPYUPOBAHUS TEXHOJIOTUN U
UX ajanTanus s pa3pad0TKU HAHOTEXHOJIOTUM C y4€TOM MEPHOCTH
HAHOCTPYKTYp U HAHOMAaTepHaJIOB.

4. YcraHOBIIEHHE MEXIUCIUITIMHAPHBIX CBSI3eH, HEOOXOAMMBIX /15
aHaIu3a 1 pa3pabOTKU 3JIEMEHTOB HAHOTEXHOJIOT UM JIs OTy4YEHUs
HAaHOMATEPHAJIOB U HAHOCTPYKTYP Pa3INdYHON MEPHOCTH.

5. Ilouck Hay4HO-TeXHUYECKOW MH(POPMALIUU U aHAJIU3 aJIrOPUTMA BbI-
00pa HaHOMATEPHAJIOB U HAHOCTPYKTYP Pa3IUIHON MEPHOCTH JJIst pabo-
ThI B OIIPEJEICHHBIX YCIOBUAX IKCILTyaTalluu.

6. ITonck Hay4HO-TEXHUYECKOH HH(OPMALIMK 1 aHATIU3 aJITOPUTMA BbI-
00pa HaHOMaTEPHAJIOB U HAHOCTPYKTYP Pa3IM4YHON MEPHOCTHU JAJIS BbI-
00pa TEeXHOJIOTUU UX MOTYYESHHUS.
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7. Tlouck Hay4YHO-TEXHUYECKOI MH(POPMAIH U aHATIN3 BPEIHBIX U
OmacHbIX (PaKTOPOB HAHOTEXHOJIOTUH, OKA3bIBAIOIINX BIMSHUAC Ha
OKPYKAIOIIYIO CPEy M 3I0POBbE YEIOBEKA.

TeMbl KOHTPOJIBbHOIT PadOTHI:

1. Onpenenenust HAHOHAYKH, HAHOTEXHOJIOTMHY, HAHOMATEpPUaJIOB.

2. Knmaccudukamus HaHOMaTEpPHAIIOB.

3. OCHOBHBIE THUIIBI CTPYKTYP HAHOMATEPHAJIOB.

4. ®dusnyeckue MPUYUHBI CTICIUPHKNA HAHOMATEPUATIOB.

5. Kitacrepsl B HaHOMaTepuasiax.

6. OcHOBHBIE 00JIaCTH IPUMEHEHHUSI HAHOMATEPHUATIOB.

7. ObnacTi npuMEeHEHUs] HAaHOMaTepUaJoB.

8. HanomaTepuasibl 1 ”HCTPYMEHTHI.

9. Hanomatepuaibl B KOMIIO3UTAX.

10. Hanomatepuansl B 3JIEKTPOHHUKE.

11. Hanomatepuasnbl B BOCHHOU TEXHUKE.

12. HaomaTepuaiibl B TpHOOTEXHHKE.

13. Hanomatepuaibl B MEAUITMHE U B OMOJIOTHUH.

14. Metonbl ony4eHNUs HAHOIOPOLIKOB.

15. TexHONOrMYM BBICOKO3HEPIE€TUYECKOTO CUHTE3A I1OJIy4YE€HUS HAHOIIO-
POILLKOB.

16. Il1a3sMOXMMHUYECKUI CUHTE3 MOTYyYEHUsI HAHOTIOPOILKOB.

17. Metonbl pU3NYECKOr0 OCaXXI€HUS U3 TApOBOl a3kl MoOTydeHUs
HAHOIIOPOIIKOB.

18. B3pbIBHOE HcnapeHUe [ MOIY4E€HHsI HAHOIIOPOIIKOB.

19. MexaHunueckoe pa3MelbyeHHe ISl MOTY4YeHUs HAHOMAaTEePHAIOB.
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20. Metoap! popMoOBaHHs 3TN U3 HAHOMIOPOIIIKOB.

21. MeTo/ibl OYYEHUSI HAHOMATEPHAJIOB C HCIIOIb30BAaHHEM aMOpP(u-
3aIuu.

22. MeToapl OJMy4eHHUs] HAHOMATEPUATIOB C UCIIOJIb30BAaHUEM UHTEH-
CHUBHOM IIaCTUYE-

ckoit nepopmarum.

23. Meroapl Nody4YeHHs] HAHOMATEPUaJIOB C UCIOIB30BAHUEM TEXHOJIO-
ruit 00paboTKu

MMOBEPXHOCTH.

24. MeToabl OJy4eHHs] HAHOMATEPUAJIOB, OCHOBAHHBIX Ha TEXHOJIOTU-
SIX NOHHO-

Jy4eBOTO PACHbLICHUS 1 MOHHOW MMIUIAHTALIUU.

25. JlazepHas rpymnmna METOAO0B MOJYYEHHUS] HAHOMATEPHUAJIOB.

26. @ymnnepeHsl, HAHOTPYOKH.

27. I'padens!.

28. KBaHTOBBIE TOUKH, HAHOIIPOBOJIOKH, HAHOBOJIOKHA.




0) Ilopsimok nmpoBeneHMsI MPOMEKYTOYHOM ATTECTAIMHU, IOKA3aTeJ U 1 KPUTEPUHN OLIEHUB a-
HUS:

[IpomexyrouHas arrecTanus Mo JUCHUIUIMHE «OCHOBBI HAaHOTEXHOJOTHID BKIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHUS 00YJaIOIUMUCS 3HAHUH, U
MIPAKTUYECKHE 3aJ]aHMsl, BBIABIAIOLINE CTENEHb CPOPMUPOBAHHOCTU YMEHMH U BIIaJ€HUH, IpO-
BoAMTCA B (hopme 3auerTa.

Ha OLCHKY «3a4TCHO» CTYACHT AOJDKCH IMOKAa3aThb BBICOKHH YPOBCHL 3HAHHA MaTCpuajia
0o JUCIHHUINIMHC HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUS U 00BSICHEHHS I/IH(bOpMaI_[I/II/I, HO ¥ IpO-
JIEMOHCTPUPOBATh HMHTEIUIEKTYyaJIbHbIE HABBIKM pEIEHHs] MpoOJeM, HaXOXKACHUS YHUKaIbHBIX
OTBETOB, BBIHECEHUS] KPUTUUECKUX CYKICHWI; MPOJEMOHCTPUPOBATh 3HAHUE M MOHMMaHHUE 3a-
KOHOB JUCHUIINIMHBI, YMCHHE OIICPHUPOBATH 3THUMU 3HAHUSAMU B HpO(i)CCCI/IOHaJTBHOﬁ ACATCIIBHO-
CTH;

Ha OLICHKY «HE 3aYTEHO» CTYACHT HE MOJKET ITOKa3aTh 3HaHMsI HA YPOBHE BOCIPOU3BE/C-
HUSL ¥ O0bACHEHHs HMH(OpMAIMM IO AUCIUIUIMHE, HE MOXET MOoKa3aTb HMHTEIUIEKTyallbHbIE
HaBBIKM PELIEHMS IPOCTHIX 3a7ja4, YMEHHE KPUTUYECKH OLIEHUBATh CBOM JIMYHOCTHBIE Ka4eCTBa.



