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1 Ies1u ocBOEHUS TN CHMILTHHBI (MOLYJI51)

HensiMmu ocBoeHMsI TuCHUIIITUHBI «HaHOTEXHOJIOTUU B MATUHOCTPOCHUN SIBJISIFOTCS:

(hopMupOBaHUE 3HAHUH O peau3aluy U Pa3BUTUN HAHOTEXHOJIOTUI B MAIIMHOCTPOCHHH,
O CYIIHOCTH IMPOIIECCOB, PEAIM3YEMBbIX B HAHOTEXHOJOTHAX, O CBA3SAX HAHOTEXHOJIOTHM C
TPaJAULMOHHBIMU TEXHOJIOTHUSIMHU U3TOTOBJICHHS MAIIMHOCTPOUTENbHBIX U3/1ETHI.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucuunnuaa HaHOTEXHONOrMM B MAIIMHOCTPOCHUH BXOJIUT B BapUaTUBHYIO 4YacTh
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

CreugucuuminHa

TexHoOrUM ¥ MalIMHBI TOPHO-METAJLTYPTUYECKOTO ITPOU3BOJICTBA

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOTO SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTte ocBoeHMs AUCHUILTUHBI (MOy1s1) «HaHOTEXHOIOTMU B MAIIMHOCTPOESHU
oOyuyaromuics 10JKeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETEHIIMH
OIIK-2 CIOCOOHOCTHIO (POPMYIIHPOBATH U PelllaTh HETUIOBBIE 33a4l MaTEMAaTHYECKOT O,

(1)I/I3I/I‘I€CKOFO, KOHCTPYKTOPCKOT'O, TEXHOJIOTHUYCCKOI'0, SJICKTPOTCXHUYCCKOI'0 XapaKTepa Impu
MMPOCKTUPOBAHNUU, U3T'OTOBJICHHUU U JOKCIUTyaTallun HOBOI TEXHUKU

3HaTb COBPCMCHHBIC METOJAbI UCCIICAOBAHUS TPOUCCCOB B HAHOTCXHOJIOTHAX.

YMeTh MNPHUMCEHATH OCHOBHBIC ITOJIOKCHUA O6HIGTGXHI/I‘~IGCKI/IX HAyK K aHaJIUu3y
OCHOBOIIOJIararomux npouecconB HAHOTEXHOJIOTHI

BJ'Ia}IeTB HaBbIKaMM aHaJIM3a MpPOUCCCOB B HAHOTCXHOJIOIUAX.

[1K-3 CriocoOHOCTD pallMOHANbHO BHIOMPATh TEXHUYECKNE XapPAKTEPUCTUKU MAIIHH,
MIO3BOJISIONINX CHU3UTH SHEPTr0O3aTPaThl P PadOTE MAIIMH, TEXHOJIOTHYECKUE OTXOIBI,
YIYYIIATE YCIOBUS TPy, aBTOMAaTH3UPOBATh MMPOEKTHBIE paOOTHI M TPOU3BOICTBO MPOAYKIINU

3HaTh - COBPEMCHHBIC TCXHUYCCKUC U TCXHOJIOTHYCCKUC Hapa6OTKI/I B o0JracTu
HCIIOJIb30BAHUA HAHOMATCPUAJIOB C LCJIIbIO CHUIKCHUSA DHCPro3aTrpar u
TEXHOJIOTHYCCKHUEC OTXObI ITPU pa60Te MalIuH,

YMeThb - padlOHAJIBHO BBI6I/IpaTB TEXHUYCCKUEC XapPAKTCPUCTUKH MAllIH B TOM WK
B MHOM CTEIIEHU CBA3aHHBIX C TEXHOJOTHUSIMU HAaHOMATCPUAJIOB;

Bnanets - HaBbIKaMU pacyeTa U MPOEKTHUPOBAHUS MAIlIMH C OIPEIeTICHHBIM Ha00pOM
TEXHUYECKUX XapaKTEPUCTHK B 00JACTH HAHOTEXHOJIOTHH.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OOmast TpyA0EMKOCTh JUCIUIUIMHBI COCTABIISIET 2 3aYETHBIX €IMHUI] /2 akaj. 4acoB, B TOM
qucie:
— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 13 akaj. 4acos;
— BHeayautopHas — 0 aka. yacoB
— caMOCTOsITeNbHAs paboTa — 59 akaj. 4acos;

dDopMa arrecTaiuu - 3a4cT

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyILero
Bun KOHTPOJIS
CaMOCTOSITETIbHON | yCIIeBaeMOCTH U
paboThI TIPOMEKYTOUHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

nab. | mpakr.
3aH. 3aH.

Jlek.

CaMocrosTenbHast
paboTa cTyeHTa

1. Tema 1. OCHOBBI
HAHOTEXHOJIOTHI

11 OcHOBHbIE
omnpelesieHUs M 3aJayu
HAHOTEXHOJIOTHHA. 3aKOHHI, Nsyuenune
JiefcTByOLI1E Ha JUTEPATypPbl
MOJIEKYJISIPHOM YPOBHE.
WNHcTpyMEHTBI.

ycrHbIi onpoc; | OIIK-2, TIK-3

Wroro no pazneny 3 14

2. Tema 2. Hanomarepuasl.

21 CaoiicTBa
HAHOMATEPUAJIOB U METO/IbI
ux nonyveHus.| 5 3 14
HanoctpyxrypHsbie
TOKPBITHSL.

Nzyuenue

ycrHbIi onpoc; | OIIK-2, TIK-3
JINTEPATYPHI

Wroro no pazneny 3 14

3. Tema 3. Texnomorus
HAaHOOOPaOOTKHU JeTalieil MallnH.




3.1 3.1. dopmuposanue

MIOBEPXHOCTHOTO cIost
JeTajeu MaILH
HaHOMEXaHNYECKOH
00pabOTKOI.
3.2. TexHonornueckas
HACJIEJICTBEHHOCTh B
HaHOTEXHOJIOTUH  JeTaleit
MallluH. 0O0-paboTka
JaBJIeHUEM c
UCIIOJIb30BaHUEM "
chepoIMHAMUYECKOTO 3 14 nnjg;zf:yyil ycrHbId onpoc; | OIIK-2, TIK-3
($hopmooOpazoBaHus
JieTajeH.
3.3. AnmasHoe
HaHOTOYEHHE.
3.4. Hanoabpasusnoe
uutdoBaHue u
MOJIMPOBaHUE
3.5. KonTtposb B
HaHOTEXHOJIOTHH.
3.6. TunoBrie MIPOLIECCHI
HAHOTEXHOJIOTHH
HWroro no pazneny 3 14
4, Tema 4. TexHnomorus
HAaHOCOOPKH. [TepciexTuBHI
pa3BUTHS HAHOTEXHOJIOTHI
4.1 TexHonorus
Nzyuenne .
HaHOCOOpKHU. HepCHeKTI/I].zLI 4 17 TepaTyphi YCTHBIH OTIpOC OIIK-2, TIK-3
Ppa3sBUTHA HAHOTCXHOJIOI'MU
Hroro no pazneny 4 17
HWroro 3a cemectp 13 59 3a4€T
Hroro no auciurinae 13 59 3a4eT OIIK-2,ITK-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMM  NPEeIyCMOTPEHHBIX BMJOB y4eOHOW pa®OThl B KayecTBe
00pa30BaTeNbHbIX TEXHOJIOTUH B IIPENIOAABAHUN JTAHHOM JUCLMITIIMHBI UCTIONIb3YIOTCS:

TpaauuumonHele 00pa3oBaTelbHbIE TEXHOJIOIMHM OPUEHTHPYIOTCS HA OpraHU3alLUIo
00pa30BaTENILHOrO  IPOLECCA, IMPEANOJAraloUlyl0 MPSAMYKH  TPaHCIALUUI 3HAHUU  OT
IpenojiaBaTes K CTyIeHTY (IIPEeUMYILECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUTIOCTPATUBHBIX
METOJI0B 00y4YeHUs1). YueOHas AeATeIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBMSX, KaK IIPAaBUIIO,
PENPOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

Cemunap — Geceia npenoaaBaresis U CTYIAEHTOB, 00CYKIEHHUE 3apaHee MOArOTOBIEHHBIX
COOOILIEHUH 10 KaXX1I0MY BOIIPOCY IIJIaHA 3aHSTHSI C €IUHBIM JJIs BCEX IEPEUYHEM PEKOMEH1yeMOM
00s13aTeJIbHON 1 IOIOJHUTENIbHON JINTEDATYDBI.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA /1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

1. Ctpykrypa U CBOWMCTBa HAHOCTPYKTYPHUPOBAHHBIX YIJIIEPOAUCTHIX KOHCTPYKLHOHHBIX
craineii : yuebnoe mocodue / [M. B. Uykun, H. B. Komrera, 1O. 0. Edpumosa u ap.] ; MI'TY,
[kap. MuMT]. - Marauroropck, 2011. - 112 c. : wn, mgmarp., cxemsl, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/1/108777
3/72.pdf&view=true (nara oopamienus: 04.10.2019). - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH.

2. Bonxos, I .M. HaHOTeXHOI0THs B MAILIMHOCTPOEHUH [ DIEKTPOHHBIN pecypc]: yueOHUK
/| T'M. BonkoB. — Mocksa : UH®PA-M, 2020. — 307 c. — (Bsiciiee obpa3oBaHmue:
Maructpatypa). — DOl 10.12737/textbook_5cee6a340faa65.16403052. -  ISBN
978-5-16-106920-2. https://new.znanium.com/catalog/document?id=357581. — 3aru1. ¢ 3kpaHa

0) lonoJiHMTEILHAA JIATEpaTypa:

1. OcHOBBI HaHOTEXHOJIOTUH [DNeKTpoHHBIH pecypc]: yueOnuk / Kysuemo H.T.,
HoBotopuer B.M., XKabpes B.A., - 2-e 3., (311.) - Mocka: BUHOM. Jla0. 3nanwmii, 2017. - 400
c.: ISBN 978-5-00101-476-8. - https://new.znanium.com/catalog/document?id=147686 . — 3aru. ¢
9KpaHa

2. Aponckuii, A.A. DIEKTPOHHbIE U3MEPEHHS B HAHOTEXHOJIOTUAX U MUKPOIJIEKTPOHUKE
[Onexrponnsiii pecypc] / A.A. Adouckuii; B.I1. [Ipskonos; noa pea. npod. B.I1. [IsskonoBa. -
MockBa: JIMK  IIpecc, 2011. - 688 «c. - ISBN 978-5-94074-626-3. -
https://new.znanium.com/catalog/document?id=36228. — 3ari1. ¢ skpaHa.


https://new.znanium.com/catalog/document?id=357581

B) MeTonuyeckue ykazaHus:

1. Pacder m ommcaHus 1iacTudeckoro ¢popMousMeHeHus: 3arotoBok B OMJI: yueOHOe
nocobue / C.U. Ilnaros, P.P. llema, A.B. fpocnasues u ap.; MI'TY. - Marautoropck: MI'TVY,
2015. - 1 3JICKTPOH. OTIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1557.pdf&show=dcatalogues/1/1124
801/1557.pdf&view=true (mara obpamenus: 04.10.2019). - Makpoodsekt. - Tekcr:
AIIEKTPOHHBINA.OTHYECKOE 00eCTIeueHne MAIIMHOCTPOUTENBHBIX TPOU3BOACTBY - MarHuTOropck,
OI'BOY «MI'TVY», 2015. — 14 c.

2. Uykumn, M.B. JlebopmanmoHHOE HAHOCTPYKTYpUPOBAHHUE MPOBOJIOKH: Y4eOHOE
nocobue / M. B. Uykun, M. A. ITonskosa, JI. I'. EmaneeBa; MI'TY. - Marautoropck, 2012. - 57 c.:
Hl., CXEMBI, Ta01. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=603.pdf&show=dcatalogues/1/11041
56/603.pdf&view=true (mata oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT: 2IeKTPOHHBIH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULIEH3UN
MS Windows 7
Professional (mist 11-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)
MS Windows 7
Professional (ms J-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Off.lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional
7Zip cB0001HO pacnpocTtpansemoe [10 OECCPOYHO
FAR Manager cB000IHO pacrpoctpansemoe [10 OECCPOUHO

HpO(l)eCCI/IOHaJILHbIe 6331)1 JAaHHBbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI
HasBaHue xypca CchlIKa
DnekTpoHHas 0a3a mepuoaMYecKux m3manuii East View
Information Services, OO0 «M1BHUCy
HaI_II/IOHaJIBHaSI I/IH(I)OpMaLII/IOHHO-aHaJII/ITI/I‘-ICCKaH

cuctema — Poccuiickuii nngexc Hayunoro uuruposanus|URL: https://elibrary.ru/
(PUHID)

[Touckoras cucrema Axanemus Google (Google Scholar) |URL: https://scholar.google.ru/

https://dlib.eastview.com/

denepanbHOE rOCy/IapCTBEHHOE O0/KETHOE
yuapexnenne «Denepanbubiii uHCTHTYT npoMsiiuiernoi|URL: http://wwwl.fips.ru/
cOOCTBEHHOCTH)

9 MaTepuajibHO-TeXHHYEeCKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:



VY4eOHblE ayAUTOPUHM JUISL TPOBEACHUS MPAKTUYECKUX 3aHATUHA, TPYNIOBBIX U
UHIUBHIYAIbHBIX KOHCYJBTAIIUMA, TEKYIIETr0 KOHTPOJISA M IMPOMEKYTOUHOM arTectanuu: Jlocka,
MYHBTHMeﬂHﬁHBIC CpcacTBa XpaHCHUA, [ICPCAAYIN U TPCACTABICHUA I/IH(i)OpMaI_[I/H/I.

Meroauueckre MaTepHaibl.

[TomerieHus 1st CAMOCTOSTEIBLHON paOOThI 00yUJArOIIUXCSL:

[TepconanbHbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ IOCTYIIOM
B 3JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEeIbHYIO CPEly YHHBEPCUTETA.

[Tomemienue 11t XpaHEeHUs! y4eOHO-METOIMYECKON JOKYMEHTALIUHU:
kadb! ans XxpaHeHUs y4eOHO-METOINYECKON JJOKYMEHTAINH.



Ipuioxkenne 1
Bonpocs! 1 npoBepku:
1.OCHOBBI HAHOTEXHOJIOTUH
2.OCHOBHBIE ONPEENICHUS U 3a7jauil HAHOTEXHOJIOTHH.
3.3aKoHbI, IEWCTBYIOIINE HA MOJNEKYJISIpHOM ypoBHE. UHCTpyMeHThl. HaHOCTPYKTYpHI.
4. Hanomartepuasibl.
5.CBoOICTBa HAHOMATEPHUAIOB U METO/bI UX TOJYUYEHHUS.
6.HanocTpyKkTypHBIE TOKPBITHSL.
7.Texuosoruss HAHOOOPAOOTKM JIeTaIC MaIlIH.
8.®opMupoBaHUE TOBEPXHOCTHOIO €105 AeTallell MalllMH HAHOMEXaHUYECKOH 00pabOTKOM.
9.TexHonornuecKas HaCcJlIeICTBEHHOCTh B HAHOTEXHOJIOTUY JIeTaleil MalluH.

10.06paboTka 1aBjeHueM ¢ UCITOJIb30BaHUEM chepoauHaMUYECKOTro (hopMoOoOpa3oBaHUs
neTanei.

11.AnmMa3HO€ HAHOTOYEHHUE.

12.Hanoabpa3uBHoe nuiidoBaHue U MOJUPOBAHUE.
13.KoHTpoJIb B HAHOTEXHOJIOTUH.

14. TunoBsle npoueccbl HAHOTEXHOJIOTHH.
15.TexHonorust HAHOCOOPKH.

16.I1lepcriekTBBI pa3BUTHSI HAHOTEXHOJIOTUH.



Ipuio:xkenne 2

OueHovHbIe CPeACTBA J1JIsl MPOBeeHHUsT MPOMEKYTOUHOI aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBEAeHHUS
MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIii
3JEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHouHble CpeCTBA

Kon u conep:xxanue komnerenunu OIIK-2- o61agaTh ciocoOOHOCTHIO TPUMEHSITH COBPEMEHHBIC
METO/TbI UCCIICTIOBAHUS, OIICHUBATH M MPEJICTABISTh PE3Y/IbTATHI BBITOJHEHHON paOOTHI

3HaTh - coBpeMeHHbIe MeTo/ibl | [lepeyeHnb TeopeTHYeCKHX BONPOCOB:
WCCIIEIOBAHUS 1. 3apaum, pemaeMbie B HAHOTEXHOJIOTHSX.
MIPOLIECCOB B 2. 3aKOHBI, IEHCTBYIOIINE HA MOJIEKYJISPHOM YPOBHE.
HAaHOTEXHOJIOTHSX. 3. MeTtoapl oy4eHUs HAHOMATEPHAJIOB.
4. ®opMHpOBaHUE MOBEPXHOCTHOTO CJOs JeTaynen
MalluH HaHOMEXaHUYECKOMH 00paboTKoi
(HAaHOKOHTAKTUPOBAHUE, MEPBUYHOE
dbopMooOpa3oBaHne, OCOOCHHOCTH  YIIPABICHUS
napaMeTpamu MOBEPXHOCTHOTO cios npu
HaHOpa3MepHo 00paboTKe).
5. TexHomornueckas HACJIEeICTBEHHOCTb B
HAHOTEXHOJIOTUHU JIETAICH MAIllUH.
6. Anma3Hoe HaHOTOuYeHHE (CYIIHOCTH IIpoliecca,
000py/TI0BaHNE U OCHACTKA).
Ymetp - NPUMEHSATH OCHOBHBIE | BHINOJHUTDL 3a1aHMsA:
MOJIOKEHUS 1. [ToaroToBUTH JOKNAJ C MPE3EHTALIMEN HA TEMY:
OOIIIETEeXHUYECKUX HayK | «3ajauu, periaeMbie B HAHOTEXHOJIOTUSX ).
K aHanu3y | 2. [loarotroBUTh 10KIIA] C Mpe3eHTAaUEN HA TEMY:
OCHOBOIIOJIAratoIINX «3aKOHBI, IEUCTBYIOIINE HA MOJIEKYJISIPHOM YPOBHE)
MIPOLIECCOB
HAHOTEXHOJIOTHI
Bnagets -HaBBIKAMHU aHayin3a | BeIMOJHUTH 3a1aHus:
MPOIECCOB B | 1. loknaxa ¢ mpe3eHTanue Ha TeMy: «3anaqu,
HAaHOTEXHOJIOTHSX. peniaemMble B HAHOTEXHOJIOTHSIX .

2. Jlokaj ¢ Ipe3eHTaIel Ha TeMY: «3aKOHBI,
JIEUCTBYIOIIME HA MOJIEKYJIIPHOM YPOBHE»

Koa u conep:xanune kommnerenuum: [1K-3: CriocoOHOCT paliMoOHaNIbHO BEIOMPATh TEXHUYECKHE
XapaKTepUCTUKU MallliH, TIO3BOJISIONIMX CHHU3UTh DJHEpProsarparbl IMpu paboTe MalllvH,
TEXHOJIOTUYECKUE OTXOJIbl, YIYUIINUTh YCIOBUS TPYAA, aBTOMATU3UPOBATh POEKTHBIE paObOTHI U
IIPOU3BOJICTBO MPOYKIIMH

3HaTh:

- COBpEMEHHBIE
TEXHUYECKHE u
TEXHOJIOTUYCCKUEC

HapaboOTK B oOJacTu
HUCITIOJIB30BaHUA

HaHOMAaTepHAaJIOB C
LEJBIO CHIDKCHUS
9Hepro3arpar "
TEXHOJIOTUYCCKUEC

OTXOABl Tpu  pabore

Ilepeyenb  TeopeTHYECKHX
MOATOTOBKH K 3a4eTy:
1. ®opmupoBaHHe NOBEPXHOCTHOI'O CJIOSI JAeTajieu

BOIIPOCOB Ji 8 0

MaIluH HaHOMEXaHUYECKOMH 00paboTKOi
(HAHOKOHTAKTUPOBAHUE, MEPBUYHOE
dbopmooOpa3oBaHue,  OCOOCHHOCTH  YIpaBJICHUS
napaMeTpamu MOBEPXHOCTHOTO cIost npu
HaHOpa3MepHOU 00paboTKe).

2. TexHonornueckas HaCJICICTBEHHOCTDb B

HAHOTEXHOJIOTHH JIeTaJIck MaIlTyH.




CTpyKTypHBII

[Inanupyembie
JJIEMEHT OneHouHble CpeCTBa
pe3yIbTaThl 00yICHUS
KOMIIETEHIINH
MaIluH; 3. O6paboTKa JaBJICHUEM C UCTIOJb30BaHUEM d(PdekTa
chepoauHaMIIecKoro (opMooOpa3oBaHMS ICTAICH.
4. Anma3zHoe HaHOTOYeHHE (CYLIHOCTh IMpoIlecca,
000py/1I0BaHKE U OCHACTKA).
5. HanoaOpasuBHoe mnumMdpoBaHWE W MOJUPOBAHUC
(CyurHoCTh MpoIEeccoB, 000PYAOBaHUE U OCHACTKA).
6. KoHTposib B HAHOTEXHOJIOTHH.
7. Tunosble Npo1ecChl HAHOTEXHOIOTHH.
8. TexHo0oTHUsI HAHOCOOPKH.
9. IlepcrieKTHBHI pa3BUTHsI HAHOTEXHOJIOTHH.
YMerb - PaLMOHAIBHO | BHIMOJIHUATH 3a0aHUA:
BbIOMpaTh TexHuueckue | 1. Paccunrath pesxxum oOpaOOTKM IpU M3TOTOBICHUU
XapaKTepUCTUKU MAIIHMH | HAHOMaTepUaloB B TEXHOJOTHYECKHX MpoIeccax
B TOM WIM B HHOW | U3TOTOBJIEHUS MAIIMHOCTPOUTEIBHBIX U3IETUH.
CTEMEeHH CBS3aHHBIX C | 2. Bri6pats BU]T HAaHOOOPaOOTKH npu
TEXHOJIOTUSIMU ¢opmooOpa3oBanuu  u3Aenud U Tpebdyemoi
HAHOMAaTEPHAJIOB; MuKpoTonorpaguu 00pabOTaHHON IMOBEPXHOCTU IO
BbIOpaHHOM TEMeE.
Bnagers: - HaBbIKaMHU pacyera U | BLIMOJIHUTH 3a1aHusA:

MPOEKTUPOBAHMS MAILIUH
c OTpeIeTICHHBIM
HA0OpOM  TEXHUYECKHX
XapaKTEePUCTUK B
obiactu
HAHOTEXHOJIOTHH.

1. OnpenenuTh paroHalIbHbIE PEXUMBI 00paObOTKH
NIPY U3TOTOBJICHMH HAHOMATEPHAJIOB B
TEXHOJIOTUYECKUX MPOLECCcaX U3TOTOBIECHUS
MaIInHOCTPOUTEIBHBIX U3IEITUH.

2. OnpenenuTh HaMMEHEee YHEPro3aTpaTHbIN THIT
HaHOOOpaboTKH npu PopMooOpa30BaHUM U3ACIIUN U
TpedyeMoii MukpoTomnorpadun oo6paboTaHHOMN
MOBEPXHOCTH 110 BEIOPAaHHOH TeMe.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpomexxyTouHast arrectauus 1Mo AucUMIUIMHE «HaHOTEXHOJIOrMM B MAalIMHOCTPOCHUM
BKIIIOUAET TEOPETUYCCKUE BOMPOCHI, MTO3BOJISIONINE OIICHUTHh YPOBEHb YCBOCHUS 00YUAIONITUMUCS
3HAHW, yMEHUU U BIAJICHUH, U IPOBOAMUTCS B (popme ompoca.

IlepeyeHb TeOpeTHYECKMX BONPOCOB /ISl MOATOTOBKH K 3a4eTy:
1. OcHOBHBIE IOHATUS U ONPEJECICHUS B HAHOTEXHOIOTUSIX.

. 33.2[21‘-114, peacMbIC B HAHOTCXHOJIOTHUAX.

. 3aKOHBI, IEHCTBYIOIIME HA MOJICKYJIIPHOM ypPOBHE.

. TynHenbHbIH 3QDeKT.

2
3
4
5. HanotpyOxu.
6. CBolicTBa HAHOMAaTEPUAJIOB.
7. MeTroasl IOJy4eHUsI HAHOMATEPHUAIIOB.
8. HanocTpyKkTypHBIE H3HOCOCTOMKUE aHTU(DPUKIIMOHHBIE TTOKPBITHSIL.
9. ®opMupoBaHHE MOBEPXHOCTHOIO CIIOS JETalieil MallMH HAaHOMEXaHUYECKOW 00paboTKOi
(HAaHOKOHTAKTUPOBaHUE, TEpBUYHOE  (opMooOpazoBaHue, OCOOCHHOCTH  YIpaBJICHUS
napameTpamMu MOBEPXHOCTHOTO CJIOS TIPU HAHOPA3MEPHO# 00paboTKe).
10. Texnonmoruveckasi HACIEACTBEHHOCTh B HAHOTEXHOJIOTUH JIeTallel MalllvH.
11. OOpaboTka pgaBleHHEM C  ucmoilb3oBaHueM dddekta  chepoaMHAMHUUECKOTO
dbopmMooOpa3oBaHUs JETAICH.
12. Anma3zHoe HaHOTOUYEHHE (CYITHOCTH Mpoliecca, 000pyI0BaHNE U OCHACTKA).
13. HanoaOpa3uBHoe uundoBaHue U MOJUPOBaHME (CYIIHOCTh MPOILECCOB, 000pyIOBaHHUE U
OCHACTKA).
14. KOHTpOJIb B HAHOTEXHOJIOTHH.
15. Tunoselie MpONECCH HAHOTEXHOJIOTHUH.
16. TexHonmorust HAHOCOOPKHU.
17. IlepcieKTUBBI pa3BUTHI HAHOTEXHOJIOTHH.
IMoka3aTe/iu U KPUTEPUU OLEHMBAHUSL:

— Ha OIIEHKY «3a4TeHO» — O0O0ydJaromuiics JIeMOHCTPUPYET BBICOKMH YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYeCcKoe U TIyOOKoe 3HaHue
y4eOHOT0 MaTepuaa, CBOOOJHO OTBEYAET 10 TeMe pedepara.

— Ha OLIEHKY «HE 3a4T€HO» — OOYyYaroIIMHCS HE MOXET IOKa3aTh 3HAaHUS Ha YPOBHE

BOCTIPOM3BEICHUS U 00BsICHEHHS HH(OPMAaLIMK, HE MOXKET I0Ka3aTh 3HaHHE Y4eOHOTo MaTepuaa

W OTBEYATH IO TeMe pedepara.



