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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM Toj1y Ha 3acenannu kageapel L{udpossie ABOWHUKH B 00padOTKEe MaTEpHUAaIOB

[Iporokom ot 20 . Ne
3aB. kadenpoii M.N. PymsnueB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roy Ha 3acefanuu kageapel L{udpossie ABOMHUKN B 00pabOTKE MaTepHalioB

IIporokom ot 20 . Ne

3aB. kadeapoii M.I/I.?yMSIHL[eB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUSI TUCHUIUIUHBI (MOAYIsl) «OCHOBBI HAHOTEXHOJIOTHID SIBIISIFOTCSI:
pa3BUTHE y CTYJIEHTOB JIMYHOCTHBIX Ka4ECTB, a TaKke (POpMUpPOBAaHUE OOIIEKYIbTYPHBIX U
po¢eCCHOHABHBIX KOMIIETEHIIUN B cOOTBETCTBUU ¢ TpeboBanusimu @I'OC BO o
HanpapjeHU0 ToAroToBku 22.03.02 Metamutyprus.

OcHoBHBIE 11eJT1 TPETOAABAHUS TUCIUTUIUHBI:

- 1aTh 3HAHUS MO KJIacCU(PHUKAIIUU, CBOWCTBAM U TEXHOJIOTUSM, a TAKXKe IO
MCIOJIb30BaHUIO HOBBIX HAHOMATEPUAJIOB U HAHOTEXHOJIOTH;

- IPUBUTH HABBIKH HCIIOJIb30BAHUS TEOPETHUECKHUX 3HAHUM MpU BbIOOpE TpeOyeMbIX
JUISL KOHKPETHOTO MPUMEHEHHSI HOBBIX HAHOMAaTEpUaJoB;

- IOAATOTOBKA K Oynylel Hay4YHOU U MPaKTUYECKOH JesITeIbHOCTH, CBA3aHHOM C
BHEJPEHHUEM U MCIOJIb30BaHHNEM HaHOMATEPUAIOB U HAHOTEXHOJIOTHIA.

2 MecTo qucHuIIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumnnraa OCHOBBI HAHOTEXHOJIOTUI BXOAUT B 00s13aTEIbHYIO YaCTh Y4€OHOTrO
IU1aHa 00pa30BaTeIbHON MPOTrPAMMBI.

JUis n3yyeHus JUCUUIUIMHBI HE00XO0AUMBI 3HAaHUS (YMEHUS, BIIaICHUs),
c(OpMHPOBAHHBIC B PE3yJIbTATE U3YUCHUS TUCIUILTHH/ TPAKTUK:

MeTton00rust 1 METOJbI HAYYHOT'O MUCCIICIOBAHUS

Teopus 1 TEXHOIOTUSA IPOU3BOACTBA YYyI'yHA U CTAIIU

Teopus ¥ TEXHOJIOTHUS IIPOU3BOJICTBA IPOKATA U METAJUIONU3ACIINN

MertannoBeaeHre U TEXHOIOT U TEPMUUECKOM 00paboTKM IpoKaTa u
METaJJIOU3ACIUN

WNHocTpaHHbBIN A3bIK B TPO(ECCUOHATILHON e TEIbHOCTH

ba3sl jaHHBIX

3HaHus (YMEHUs, BIa/IeHNUs ), TOTYYEHHbIE IPU U3yYEHUU JTaHHOMN TUCIUIUINHBI
OyayT HEOOXOAUMBI JJIsl U3YUEHUS] TUCIUIIINH/TIPAKTHK:

[TaTeHTOCTIOCOOHOCTH M MOKA3aTeNN TEXHUYECKOTO YPOBHS pa3padoToK

[TonroroBka K mpoueaype 3aluThl U 3allKUTa BBITYCKHON KBaTU(PUKATUOHHON
paboThl

IIpoexTHOE yrpaBieHue

IIpoekTHas neATeIbHOCT

3 Komnerenuuu ody4aromerocsi, popmupyembie B pe3yJjibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pe3ynbrare ocBoeHUs AUCUUILIINHBI (MOAYs) «OCHOBBI HAHOTEXHOJIOTHII)
oOydJaroruiics JoKeH 00IaaaTh CICTYIONTUMA KOMITETCHITHSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHXKCHUA KOMIICTCHIINN

OIIK-4 CrniocobeH HaXxOqUTh U NepepadaThiBaTh HHPOPMAIHUIO, TPEOYEMYIO IS IPUHSATHUS
pelIeHn B HayYHBIX MUCCIEAOBAHUAX U B IPAKTUYECKON TEXHUUECKOHN NeATeIbHOCTH

OIlIK-4.1 [Tpon3BOIUT MOUCK, aHAJIN3 U CUHTE3 UHPOPMAIUU ISl pa3pabOTKU U
NPUHSATHS PEIICHUH TP IPOBEICHUH HAyYHBIX HCCIICIOBAHUH H
OCYIIECTBIEHUS MPOPECCHOHATHHON IEATETLHOCTH B 00JIaCTH
METaJUTYPTUH U METAJIIO00Pa0OTKH

OIIK-4.2 Hcnonp3yeT npodeccuoHanbHble 3HaHUS /7151 CPaBHEHUS,
Kiaccudukanuu u npeodpazoBanusi HHGOPMAIIHH, HEOOXOTUMOM IS
COBEpUICHCTBOBAHUS OCHOBHBIX U BCIIOMOTaTENbHBIX ONepaluii
TEXHOJIOTUYECKUX MTPOLECCOB MPOU3BOJACTBA METAJUIONPOLYKIIMH
HIMPOKOT0 HA3HAYCHUS

OIIK-4.3 [IpumensieT cymecTByonye METOI0JI0THUYE€CKUE MOIXO0bI TS




CTPYKTYPUPOBAHUS, CUCTEMaTH3AIH, XPAaHEHUS U MIepeadu
uHpopmanuu, TpeOyeMoii Ui peleHns MIMPOKOTo CIIeKTpa 3a1a4 B
IIPAKTUYECKON NEeATEIbHOCTH

OIIK-5 CriocoOeH olleHHBaTh PE3yJIbTaThl HAYYHO-TEXHUYECKUX pa3pad0OTOK, HAYYHBIX
HCCe0BaHUN 1 000CHOBBIBATh COOCTBEHHBIN BBIOOP, CUCTEMATHU3HPYS U 00001ast
JIOCTUKEHHS B OTPACIN METAJUTYPIrUU M CMEXHBIX 001aCTAX

OIIK-5.1

[TpoBoAWT HAayYHBIC UCCIICIOBAHUS JIJISl TIOTy4YeHUs 0a3bl JAHHBIX O
CBOICTBaX METAJJIOU3AETUN IIMPOKOTO HA3HAYCHHUSI C MTOCIEAYIOEeH
00paboTKOI1, aHATH30M U MHTEPIIPETAllMel MOJYYEHHBIX PE3YyIbTATOB

OIIK-5.2

OneHuBaeT pe3ynbTaThl HAYYHO-TEXHUYECKUX Pa3pabOTOK 110
COBOKYITHOCTH METO0JIOTUYECKUX MPU3HAKOB JUIsI BEIOOpa
ONTUMAJIBHBIX PELICHHUH 110 COBEPILIEHCTBOBAHUIO CYLIECTBYIOIINX
TEXHOJIOTHYECKHX IPOLIECCOB B METAILITYPIrMUECKON OTPAaCIu U CMEKHBIX
o0macTsx

OIIK-5.3

Cucrematusupyer 1 0000IIaeT OMBIT 17151 000CHOBaHUS BBIOOpa
ONTHMAJILHOTO PEIICHHUS IIPH pa3paboTKe HHHOBAIIMOHHBIX
TEXHOJIOTUYECKUX MPOIIECCOB B 00JIACTH METAJUTYPIHH U
METauI000padOTKH




4. CTpyKTypa, 00bEéM U coaep:kaHue TUCHUIIITHHBI (MOLYJIsI)

OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIISET 2 3a4ETHBIX CIUHUI] 72 aKajl. 4acoB, B TOM

HUCJIIC:

— KOHTakTHas pabora — 20,6 akaj. 4acos:
— aynutopHas — 20 akaj. 4acos;
— BHeayauTopHas — 0,6 akaj. 4acos;
— camocTosTenpHas padora — 51,4 akaj. 4acos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;

@dopma aTTecTaluy - 3a4eT

AynuropHas 5 o
o KOHTaKTHas paboTa E z ®dopma TeKyIero
=
Pasnen/ Tema § (B akaj. yacax) E > Bun 3 KOHTPOJIS Kon
g 3 © | camocTosTeNnbHOH |  ycHIeBaeMOCTH U
JUCIUILINHEBL 5 2 = " KOMIIETEHIIMH
O g g paboThI MIPOMEKYTOUHOMN
Tex mal. | mpaxT. 2'S aTTeCcTalnuu
’ 3aH. 3aH. O =
1. ®u3HKO-XMMHUYECKHUE OCOOCHHOCTH HAaHOMATEPHAJIOB
1.1 ®usnko-MexaHHUUECKHE
0COOEHHOCTH 4 2 20 %%I;—_j %
HAaHOMAaTEPHUAaJIOB '
HWroro no pazaeny 2 20
2. Buipl HaHOMaTEepPHAaJIOB, UX CBOMCTBA M IPUMCHEHHE
OIIK-4.2,
2.1 Bumsr HaHOMAaTEpHAIOB, 4 2 2 10 OIIK-4.3,
WX CBOMCTBA U IPUMEHEHUE OIIK-5.1,
OIIK-4.1
HWroro no pazaeny 2 2 10
3. HaHoTexXHOJI0TUH
OIIK-4.3,
3.1 Metozs! 1 crioCOOBI 8%5:25’
MOJTYYCHUS 4 4 6 11,4 OIK- 4' 1’
HaHOMAaTEPUAJIOB OIIK-4.2,
OIIK-5.1
Wroro no paszneny 4 6 11,4
4. HaHOMamuyHbI 1 HAHOIPUOOPHI
OIIK-4.1,
4.1 HaHoMamIuHeI 1 OIIK-5.1,
HaHOIIPUOOPHI 4 2 2 10 OIIK-5.2,
OIIK-5.3
HWroro no pazaeny 2 2 10
Hroro 3a cemectp 10 10 51,4 3a4éT
Uroro no aucuuruinee 10 10 51,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO0pa3oBarenbHBIN TPOIECC MO0 NUCIUTUTHHE CTPOUTCS Ha OCHOBE KOMOMHAIIMH
CIIEYIOIINUX 00pa30BaTeIbHBIX TEXHOJIOTHH.

HHTerpanbHyo MOeIh 00pa30BaTeIbHOTO MpoLiecca Mo JUCHUIUTMHE (OPMHUPYIOT
TEXHOJIOTHH METOIOJIOTHYECKOTO YPOBHS: MOAYIHbHO-PEUTHHIOBOE 00yUEHUE, TEXHOIOTHS
MO3TAITHOTO OPMUPOBAHUST YMCTBEHHBIX JCHCTBHIA, TEXHOJIOTHS PA3BUBAIOIIETO O0YICHUS,
AJIEMEHTHI TEXHOJIOTUH PA3BUTHUS KPUTUICCKOTO MBIIIIICHHS.

Peanu3zanus qaHHON MOJENN IPEIOIaraeT UCIOIb30BaHUE CIICAYIONUX TEXHOIOTHI
TAKTUYECKUX MPOLIEIYP:

- IeKIuU (JIeKuus-uHdopMaIs, 0030pHast TISKIHs, JICKIHsI-BU3yaTHu3alliu );

- IpakTU4eckue (yriyoJieHne 3HaHUH|, MOTYICHHBIX Ha TECOPETUUCCKHUX 3aHSATHUSX,
pelieHue 3aaay);

— TpeHUHTOBBIE ((PopMHUpOBaHKE OTPECIICHHBIX YMEHHUN U HABBIKOB, (DOPMHUPOBAHHE
QITOPUTMHUIECKOTO MBIIIJICHIS ),

— aKTUBU3ALIUY MTO3HABATENILHOM AESITeITbHOCTH (IPUEMBI TEXHOJIOTHH PAa3BUTHUS
KPUTHUYECKOT'O MBIIUICHUS Yepe3 YTEHUE U MUChMO, paboTa ¢ IuTepaTypoi, HOArOTOBKa
MIPE3CHTAIIN );

— caMOympaBleHus (caMOCTOsATeNbHAas paboTa CTYIEHTOB, CAMOCTOSTEITLHOE
U3Yy4YEeHHE MaTepuana).

PexoMenayercs ucnoiab30BaHNE HHPOPMAITMOHHBIX TEXHOJIOTHH MIPH OpraHUu3aluu
KOMMYHHKAIUHU CO CTYACHTaMH JUIs MIPEeACTaBICHIUS HHPOPMAIINH, BBIIAYU PEKOMEHIANHA 1
KOHCYJIBTUPOBAHUS MO OMEPATUBHBIM BOIIPOCAM, HCIIOIb30BaHUE MYJIbTUMEIUA-CPEICTB MPU
MIPOBEJICHUH JIEKIIMOHHBIX M MMPAKTUYECKUX 3aHATUH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAMOCTOATE/ILHOM padoThl 00y4Yaommxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OueHo4YHbIe CpeAcTBA 1JISl IPOBeAeHHUS IPOMEKYTOYHON aTTeCTAlluM
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIMIITTHHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. Kanyctun, B. WM. TexHonorus npon3BoACTBa U KOHTPOJIb Ka4eCTBa
HaHOMaTepHaJloB U HAHOCTPYKTYp : yuel. mocobue / B.M. Kanycrun, A.C. Curos. —
Mocksa : UHOPA-M, 2019. — 244 c. — (Bsiciiee o6pazoBanue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook_5¢359a09b32044.60767097. - ISBN 978-5-16-013806-
0. - Tekcrt : anmexTpoHHBIH. - https://znanium.com/catalog/document?id=339390

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Cepenko, O. A. 3menbueHne kak crocod Moy4eHrs HAaHOpa3MEPHBIX
MaTepuaioB [ DNeKTpOHHBIN pecypc] : metona. mocodue / O. A. Cepenko, JI. M. Ilonyxuna. -
Mocksa : PUO MI'VT, 2013. - 33 c. - Tekcr : anexTponHsbIi. - URL:
https://znanium.com/catalog/document?id=293265

2. Mazanosa, B. JI. HaHoknacTepsl: peHTT€HOCIIEKTPAJIbHBIE UCCIIEA0BAHNS U
KoMmIbloTepHOe MozaenupoBanue / B.JI. Ma3zanosa, A.H. Kpasiosa, A.B. Congaros. -
Mocksa : DUSMATIINT, 2013. - 184 c¢. ISBN 978-5-9221-1457-8, 100 3k3. - TekcT :
anekTponHsbii. - URL: https://znanium.com/catalog/document?id=219789

3. Tapacrok, E. B. 301b-renp TEXHOIOTHS TOJIyYE€HUS CTEKIIOKEPAMUYECKUX U
ruOpuIHBIX OKpbITUH : MOHOTpadus / E. B. Tapaciok, O. A. Illunosa, C. B. XamkoBckuii ;



MI'TY, [kad. XTIuVYII]. - [2-e u3a., noarot. no neu. uza. 2009 r.]. - Marauroropck, 2016.
- 1 anextpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true (mara obpaieHus:
27.06.2022). - MakpooOBeKT. - TekcT : aeKkTpoHHbIN. - CBeleHus AoCTyHbI Takke Ha CD-
ROM.

4. I'mezep, A. M. Harokpucraiisl, 3akalieHHbIe U3 paciuiaBa / A.M. I'nesep, ULE.
[TepmsikoBa. - Mocksa : DUSMATIIUT, 2012. - 360 c. ISBN 978-5-9221-1373-1, 100 3k3. -
Tekcr : anextponusiit. - URL: https://znanium.com/catalog/document?id=229297

5. bapeioun, A. A. ®u3NK0-XUMHUS HAHOYACTULl, HAHOMATEPUAJIOB U HAHOCTPYKTYP
[DnexkTponHEIi pecypc] : Yueb. mocodue / A. A. bapeioun, B. A. baxtuna, B. . Tomuius,
H. I1. Tomununa. - Kpacnosipck : COVY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - TekcT :
anektponHbiid. - URL: https://znanium.com/catalog/document?id=100685

6. banosa, 6.M. Hanomatepuansl. Knaccudukarms, o0coOEHHOCTH CBOICTB,
npuMeHeHne U TexHonoruu nomydenus / .M. banosn, A.I'. Konmakos, M.1. Anmumos, A.M.
Kporos. - M.: MexnyHapoJHbIi YHUBEPCUTET MPUPOIBI, oOmIecTBa 1 yenoseka "J{yona",
2007.-125c.

B) MeToanuyeckue ykasaHus:

1. TexHonoruyeckue CBOMCTBAa METANIMYECKUX MTOPOILIKOB: METOJ. YKa3. / [lonskoBa
M.A., T'ony6uuk 9.M. Maruutoropck: M3a-Bo Maruutoropcek. roc. Texs. yn-ta um. I'.1.
Hocosa, 2013. 11 c.

2. Kunemaruueckue napameTpsl npouecca 1e(opMHUPOBAHUS HEKOMITAKTHBIX
Kepamuieckux Macc: Meroa. ykasz. / Uykun M.B., bapsimaukos M.I1., bakaes JI.P. —
Marnuroropek: MI'TVY, 2005. — 25 c.

3. UccnenoBanue ymIOTHIEMOCTH METAJUIMUECKUX MOpOoIIKoB: Metoa. ykas. / ['yH
I'.C., Unbuna H.H., [TonsikoBa M.A / Marautoropck: MI'TY, 2005. — 8 c.

4. TIMOTHOCTH ¥ MOPUCTOCTH U3/IEIHNI U3 HEKOMITAKTHBIX MaTepuayioB: Merto. ykas. /
WNnvuna H.H. — Maruaurtoropck: MI'TVY, 2003. — 5 c.

5. Mexanu3mbl (GOPMUPOBAHUS METKOAUCTIEPCHON CTPYKTYpHI B mporieccax OM/I:
Merton. ykas. / XaputonoB B.A., fImamesa E.}O. — Maruuroropck: u3a-so Maruutoropcek.
roc. TexH. yu-ta um. [.1. Hocosa, 2011. — 36 c.

6. MoaenupoBaHue mpoliecca paBHOKAHAIIBHOW YTIIOBOU MPOTSIKKH €
MCTOJIB30BaHUEM Mporpammuoro komriekca DEFORM-3D: Meron. yka3. / Uykun M.B.,
Bbapeimankos ML.I1., TlonsikoBa M.A., Emaneesa JI.I'., Ky3nenosa A.C. - MaruuToropck:
I'OVY BIIO «MI'TY», 2010. — 20 c.

7. MonenupoBaHue MMPoLecCOB MHTEHCUBHOM MIIACTUYECKOHN AeopMaliiu ¢
MCTOJIb30BaHNEM NporpammHoro komiiekca DEFORM-3D: Meron. yka3. / Uykua M.B.,
BbapemmankoB MLUIT., TTonskoBa M.A., Emaneesa JI.I'., Moxunatkun A.B. - Marautoropck:
I'OY BIIO «MI'TVY», 2010. — 20 c.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHuoe o0ecnieuenune

Haunmenosanue .
10 Ne norosopa Cpok eiicTBUS JTUIICH3UH
MS Office 2007 |\ 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB00OOIHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB0OOIHO pacnpocTpansemoe [10 0eccpovHO




IIpodeccnonanbHblie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hazsanwme kypca CchlIKa
denepanbHOE rOCyIapCTBEHHOE OFOHKETHOE
yupexaenue «DeaepaabHbIii HHCTUTYT URL.: http://www1.fips.ru/
POMBITIJICHHON COOCTBEHHOCTH)
Hanmonanenas nHGopManmoHHO-aHATUTHYECKAsT URL:
cucrema — Poccuiickuii nuaeke HaydHoro nutupoBanust | https://elibrary.ru/project_risc.
(PUHILY) asp
DnekTpoHHAs 0a3a mepruoandecKux u3gannii East View - .
Informpation Services,pOOO «HUBHUC» https://dlib.eastview.com/

9 MaTtepuajJbHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MarepuanbHO-TeXHUYECKOe 00eCIeYeHNE TUCIUIUTNHBI BKITIOYACT:

1. YuebHas ayauropusi AJsi IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITY KalIMHU ISl TIPEACTABICHUS yIeOHOU
nHbopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIMEA CPECTBA XPAaHEHHUS, TIEpEIavun U
npeCcTaBIeHUs yueOHOM nHpopMamu;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

2. YuebHast ayJUTOpUs IS IPOBECHHS MTPAKTUYESCKUX 3aHITHI OCHAIIICHA:

- TEXHUYECKUMU CPEICTBAMH 00YUEHUS, CITY KAlMMHU 151 TIPEACTaBICHUS yIeOHOU
nH(bopManny OOJIBIION ayTUTOPHH: MYJIbTUMEIUIHHBIME CPECTBA XPAaHEHUS, TIEpPEeAad U
npejacTaBieHus yueOHoi nHdopmanuy;

- CIIEUMAIU3UPOBAHHON MEOEIbIO.

3. YueOHas ayauTOpus IJIsl TPYIIIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTALINH,
TEKYIIETO KOHTPOJISA ¥ IPOMEKYTOYHOHN aTTECTalluy OCHAIIEHA:

- KOMIIbIOTEpHOM TexHHKo# ¢ maketoM MS Office, ¢ moakimoYeHnEeM K ceTn
«VIHTEpHET» U € IOCTYIOM B 3JIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

- CHeNMaIU3UPOBAHHON MeOebIo.

4. ITomerieHue 1151 CaMOCTOSITEbHON pabOTHI OCHAILEHO:

- KOMIIBIOTepHOI TexHUKO# ¢ makerom MS Office, ¢ moakmoueHneM K cetu
«VIHTEepHET» U € TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

- CHeNMaIM3UPOBAHHON MeOebIo.

5. Ilomerienue /i XpaHeHUs: U MPOYUIAKTUYECKOTO OOCITy>KUBAHHSI yueOHOTr o
000pyZI0BaHUS OCHAILEHO:

- CHeMAIM3HUPOBAHHON MeOeNbIO: CTeNIaKaMH JIJIsl XpaHEHHsI yueOHOTro
000pynOBaHUS;

-MHCTPYMEHTaMH Il PeMOHTa y4eOHOro 000py10BaHUS;

- mKadamu 11 XpaHeHUs] y4eOHO-MEeTOINYEeCKOM TOKyMEHTAIlUU 1 MaTepUalloB.



Ipuioxkenne 1

[To qucuumuinae «OCHOBBI HAHOTEXHOJIOTHID) MIPEyCMOTPEHa ayIMTOPHAsL U BHEAYAUTOPHAs
caMmocTosTeNbHas paboTa oOyyaromuxcs. AyJUTOpHas cCaMOCTOsITeNIbHast padoTa CTYJEHTOB
IpeAIoJaraeT yuacTue B co0ece/JOBaHUU Ha 3aJaHHYI0 TeMY, I0JArOTOBKE 0OOCHOBAHHBIX
OTBETOB Ha BOIIPOCHI MPEIOIAaBATENS U yUaCTUE B YCTHOM OIIPOCE, pa300p MPaKTUUECKUX
BOIIPOCOB CO3/JaHUsl HAHOTEXHOJIOTHH.

Tembl cobecenoBaHUi:

1. CpaBHI/ITB CYHIECTBYOIIUEC TOYKH 3PCHUA HAa TEMY «HanorexHomnorum — BaKOHOMepHLIﬁ JTaIl
Pa3sBUTUA TCXHUKH U TEXHOJIOTHIT».

2. IlpuBecTu apryMeHThl 1 000CHOBATh CBOIO TOUKY 3peHus 1o Teme «Crenupuieckue CBONCTBA
HAaHOMATEPHAJIOB: MU(BI U PEATEHOCTH.

YcrHbli onpoc:
Tema 1. [Ipumenenue 0D-HaHOCTPYKTYp B COBPEMEHHOM 3JIEKTPOHUKE.
Tewma 2. [Tpumenenue 1 D-maHOCTPYKTYp AJI TPOU3BOICTBA HAHOKOMITO3UIIMOHHBIX MAaTEPHAJIOB.

Tema 3. HepCHGKTI/IBBI BHCAPCHUA MCTOJ0OB HAHOTEXHOJIOTHI B IMPOMBIINIJICHHOC ITPON3BOACTBO.

Bueayauropnas camocrosiTenbHast paboTa 00y4yaronuxcsi OCyIIECTBISETCS B BUAE U3YUCHUS
JUTEpaTyphl, MaTEpUaIOB HHTEPHET-PECYPCOB IO COOTBETCTBYIOIIEH TeMe /sl BEIOOpa
MaTtepHaa Juisl y4acTHs B cOOECeI0OBaHUAX U YCTHBIX OIPOCaX.



Ipuio:xkenne 2

[Inanupyemble pe3y/bTaThl 00y4eHHS U OLIEHOYHbIE CPeACTBA I IPOBeeHH s
NMPOMEKYTOYHOM aTTeCTAllUM:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yabTaThl 00yYeHHUs

O1neHOYHBIC CPEACTBA

OIIK-6: CriocobeH MpuHUMATh 000CHOBAHHBIE TEXHUYECKHUE PEIICHUS B MPO(ecCHOHATBHON
JeSITeIIbHOCTH, BEIOUPAaTh () (heKTHBHBIC M 0€301MacHbIC TEXHUYECKUE CPENICTBA U TEXHOJIOTHH

OIIK-6.1

Ornpenenser nepeyeHb
0o0opyI0BaHUs Ha
MIPOU3BO/JICTBE U B
1abopaTopuH,
obecrieunBaroiee
0e30IacHOe MOyYCHHE U
WCCJICIOBAHNE
MaTepHalioB U U3JICITUI
U3 HUX

Ilepeyennb BOpoCoOB I MOATOTOBKH K 3a4€TY:
1. BemectBo, (haza, matepuai. Mepapxuueckoe
cTpoeHue MarepuanoB. HanomaTepuaisl, TEpMUHBI U
ompezenenus, kiaccuduxanus. Heopranmdeckue u
oprannveckre GyHKIMOHATIbHBIE HAHOMATEPUAIIBI.
['uOpuaHble (OpraHo-HEOPraHUYECKUE U
HEOpPraHOOPraHUYECKHUE) MaTepUabl.

2. VicTopusi BOSHUKHOBEHHSI HAHOTEXHOJIOTHIA U HAYK
0 HaHocHCcTeMax. MexaUCUUIIIIMHAPHOCTD U
MYJIbTUAUCIHUILTUHAPHOCTS. [IpuMepbl HAHOOOBHEKTOB
Y HAaHOCUCTEM, UX OCOOEHHOCTH U TEXHOJIOIMUECKHE
npuiiokeHus. OObEKThl U METO/IbI HAHOTEXHOJIOTHA.
3. OCHOBHBIE PUHIUIIEI (HOPMUPOBAHHS
HaHocucTeM. Du3nvecKkre U XUMUYECKUE METO/IBI.
[Tporeccrl momyyeHnss HAHOOOBEKTOB «CBEPXY —
BHU3Y.

4. Ilpouieccel Moy4eHNs HAHOOOBEKTOB «CHU3Y —
BBEPX).

5. KBaHTOBBIE TOUKH, KBAHTOBBIE SIMBI. [ [pUHIIUIIBI
pa3pabOTKN TEXHOJIOTHHA NOTYUYEHHUS.

6. Kimactepbl. MeToibl osrydeHHst KJIaCTEPOB.
TexHoJorMuecKue NprueMsl U 000py0BaHUE.

7. TeXHOJIOTUU «CBEPXY-BHU3» MOTy4EHUS
Ha”oyacTull. O01as XxapakTepucTUKa 1
cnenuduyeckue 0COOEHHOCTH METOJIOB.
OO6opyoBaHue AJ1s MOJTyYEHHUs] HAHOYACTHUIL
METOJIaMU «CBEPXY-BHU3Y.

8. TexHoIOTNN «CHU3Y BBEPX» MOIYUEHUS
HaHouacTHIl. OO011ast XapaKTepUuCTHKa U
cnenuduyeckre 0co6eHHOCTH METO/IOB.
ObopyaoBaHue IS MOJIyYE€HUsT HAHOYACTHI]
METOJIaMU «CHU3Y-BBEPX).

9. 301b-T€NIHL METO/I: JOCTOMHCTBA, HETOCTATKH.
ITpuMeHeHne 30/1b-TeNNb METO1a AJIS OJyUEHUs
HaHOMaTepHasioB. TexHoJorn4eckue npuemMsl u
obopynoBaHue.

10. TexHomoruu u 060pyIOBaHUE JTSI TIOTYICHHS
YIIEPOAHBIX HAHOCTPYKTYP.

11. Texnonmoruu u 060pyaoBaHue HU3HUECKUX
METOJIOB MOJTYYEHHS] HAHOIUIEHOK.

12. TexHOIOTUH U 000PYIOBAHUE XUMHUYECKHUX
METO/IOB MOJTY4YEHHS] HAHOIUIEHOK.

13. IlonyueHne HAaHOIIEHOK METOJIOM




CTpyKTypHBII
3JEMEHT
KOMIIETEHIINH

[Lnanupyembie
pe3yIbTaThl O0YICHHUS

OneHouHble CpeaCcTBa

Jlenrmropa-brnomkeTT. TexHonornuyeckue npueMsl u
obopymoBaHue.

14. IToBepXHOCTHOE MUKPOJIETUPOBAHUE.

15. MonHas uMILIaHTAITHS.

16. TexHOJIOTHH MOTYYeHUS] HAHOKEPAMUKH.

17. HenipepbIBHBIE METO/1bI UHTEHCUBHOM
IJIACTUYECKOM ehopMaluu.

18. MeTo/1bl HHTEHCUBHOM IJIACTHYECKON
nedopmanuu. TexHomornyeckue npuemMsl u
obopynoBaHue.

19. Texnonoruu camoc6opku. [Ipomecc camocOopkw,
MOJTYITPOBOTHUKOBBIE OCTPOBKOBBIE CTPYKTYPBHI,
MOHOCJIOH.

20. Camoopranu3anys Kak IprueM HoJy4eHHs
HAHOCTPYKTYp. TeXHOIOrHYecKue MprUeMbl U
obopyioBaHue.

21. Texnonornyeckue 0COOEHHOCTH U 0OOOPYIOBAHUE
MOJTy4eHUs1 aMOP(HBIX METAIIJIOB.

22. JIutorpadus. TeXHOJOTHYECKHE TPUEMBI U
obopyioBaHuUE.

23. BUOHAaHOTEXHOJIOTUH.

24. CynpamoiieKyisipHas OpraHu3anus MOJEKyIl.
MonekynspHoe pacno3naBanue. [lonumepnsie
MaKpOMOJIEKYJIbI, METOJIbI UX MOTYYEHUSI.
Camoopranuzanus B MOJIMMEPHBIX CUCTEMAX.
CymnpamoieKysipHbIe OTUMEPHI.

25. ®u3nKa HaHOYCTPOMCTB. MeTo bl CO3AaHus
HAaHOYCTPOMCTB. MeXaHn4eckue u
ANEKTPOMEXaHUUECKHE MUKPO U HAHOYCTPOICTBA.
CeHCcopHBIE JIEMEHTHI MUKPO- U HAHO-CUCTEMHOM
TEXHHKH.

26. HaHOKOMMO3UIIMOHHBIE MaTepHAalbl, 0COOCHHOCTH
CTPYKTYpPBI, CBOWCTBA, METO/IbI TIOJTyUEHUS.

27. HaromopucThie CTPYKTYPbI, 0COOEHHOCTH
CTPYKTYpPBI, CBOWCTBA, METOIbI MOTyUEHHUS.

28. [lepcnekTHBBI MPUMEHEHHS] HAHOTEXHOJIOTUH 15
CO3/IaHUSI MaTEPUAJIOB B CTPYKTYP C 3a/TaHHBIMU
CBOWCTBaMH.

29. DKoyorn4ecKue aceKkTbl HAHOTEXHOJIOTUH.

30. Ob6ecrnieuenue oxpaHbl OKpyXaroleil cpenbl u
3I0POBBS YEJIOBEKA MPU pa3paboTKe
HAaHOTEXHOJIOTUA, TPOU3BOACTBE U IKCIUTyaTalluN
HAaHOMAaTEPHAJIOB U HAHOCTPYKTYD.

OIIK-6.2

O1eHuBaET 110
KPUTEPHUSIM
TEXHOJOTHYECKIUH
MpoIIecC B
npodeCcCHOHATBHON
00J1aCTH ¢ TOYKHU 3PEHUS
0€30ITaCHOCTH U

Ilepeuens 3axannii 1151 BLIPAOOTKH
NPaKTHYeCKUX YMEHUI
U puoOpeTeHHs] HABLIKOB B PellleHUH 32/1a4 B
NnpeIMeTHOH 001aCTH:

1. Onpenenenre 0COOEHHOCTEH CTPYKTYPHOTO
COCTOSIHUSI HAHOMATEPHAJIOB PA3JINYHON MEPHOCTH.




CTpyKTypHBII
3JEMEHT
KOMIIETEHIINH

[Lnanupyembie
pe3yIbTaThl O0YICHHUS

OneHouHble CpeaCcTBa

a3 dexTuBHOCTH

2. Metojpl U3yueHus cOCTaBa U CBOMCTB
HaHOCTPYKTYP U HAHOMATEPUAJIOB PA3TUYHON
MEpPHOCTH

3. TexHoNOrNYECKNE OCOOEHHOCTH MOIY4YEHHUS
OD-HaHOCTPYKTYp METO/I0M IOPOIIKOBOIi
METAJULYPrHH.

4. TeXHONIOrMYeCKHe 0COOEHHOCTH IPUMEHEHUS
1D-HaHOCTPYKTYP A1 MOIUDHUITMPOBAHUS
KOHCTPYKIIMOHHBIX MaT€pHajoB

5. TexHonornyeckre OCHOBBI (POPMHUPOBAHUS
HAHOIUIEHOK Y HAaHOIIOKPBITUH

6. TexHOIOrMYeCKHEe OCHOBBI TIOJIYYCHHUST METAJIIOB U
CILJIaBOB C YJIBTPAMEIKO3EpPHUCTON CTPYKTYPOU
MeToaaMHu 00pabOTKH JTaBICHUEM

IIpumepHbIii NepeYeHb 3aJaHU J1JIS OATOTOBKH
K YCTHBIM ONIPOcaM U colece10BaAHUSIM.

1. AHanu3 nelCTBYIOIMX CTAHIapTOB HA TEPMUHBI U
onpezeneHus B 00J1acTi HaHOTEXHOJOTUN U
HAaHOMATEpHAaJIOB.

2. [louck cenuanbHOM HaAyYHO-TEXHUYECKON
JUTEpaTyphbl, HaTEHTHON HH(OpMaLUH,
TemaTuyeckux MHTepHeT-pecypcos,
CHEeNHUATU3UPYIOLINXCS B 00JIaCTH HAHOTEXHOJIOTHH U
HAaHOMAaTEepHaJoB.

3. M3ydeHHe OCHOBHBIX ITPUHIIMIIOB
KOHCTPYMPOBAHUS TEXHOJIOTUN U MX afanTaius st
pa3paboTKN HAHOTEXHOJIOTUH C y4eTOM MEPHOCTH
HAHOCTPYKTYpP U HAHOMATEPHAJIOB.

4. YcTaHOBIEHNE MEKIUCIUILUIMHAPHBIX CBA3EH,
HEOOXOUMBIX JIJISl aHAJIM3a U Pa3pabOTKH 3JIEMEHTOB
HAHOTEXHOJIOTUH JIJIs IOJIY4YEHUs] HAHOMATEPUAJoB U
HAHOCTPYKTYp Pa3IN4HON MEPHOCTH.

5. Ilouck Hay4HO-TEXHUYECKON MH(OpMaIuK 1
aHaJIu3 aJropuTMa BbIOOpAa HAHOMATEPUAJIOB U
HaHOCTPYKTYP Pa3INYHON MEPHOCTH Il pabOTHI B
OTIpEe/IeNIEHHBIX YCIOBUSX IKCILUTYaTal|H.

6. ITouck Hay4HO-TeXHUYECKON MH(OpMaIUK U
aHaJIM3 aJropuTMa BbIOOpAa HAHOMATEPUAJIOB U
HAHOCTPYKTYp Pa3JIMYHON MEPHOCTH il BEIOOpa
TEXHOJIOTUH UX TIOJTyYESHHUSI.

7. Ilouck Hay4HO-TEXHUYECKON MH(pOpMaIuK 1
aHaJIu3 BPEIHBIX U OMAacHBIX (PaKTOPOB
HAHOTEXHOJIOTUH, OKa3bIBAIOIINX BIUSIHUE Ha
OKPY’KaIOIIYIO CPENY U 310POBBE YEIOBEKA.




CTpyKTypHBII
3JEMEHT
KOMIIETEHIINH

[Lnanupyembie
pe3yIbTaThl O0YICHHUS

OneHouHble CpeaCcTBa

TeMbl KOHTPOIbHON PadOTHI:

1. Onpenenenus HaHOHAYKH, HAHOTEXHOJIOTHH,
HAaHOMAaTEpHaJIOB.

2. Krnaccudukaius HaHOMaTEPHAIIOB.

3. OcHOBHBIE TUIIBI CTPYKTYp HAHOMATEPHAJIOB.
4. ®wusnyeckue MPUIUHBI CIICITHPUKH
HAaHOMAaTepHaJIoB.

5. Kiactepsl B HaHOMaTepuaiax.

6. OcHoBHbIE 001aCTH IPUMEHEHHUS
HaHOMAaTepHaJIoB.

7. OO6sacTu NpUMEHEHUsI HAHOMAaTEPUAJIOB.

8. Hanomarepuanbl 1 HHCTPYMEHTBHI.

9. Hanomarepuasbl B KOMIO3UTaX.

10. Hanomatepualibl B 2JICKTPOHHUKE.

11. Hanomarepuasbl B BOCHHON TEXHUKE.

12. HaomaTepuaibl B TpHOOTEXHHKE.

13. Hanomarepuasnbl B MEJUIIMHE U B OMOJIOTUU.
14. MeTtozab! MOIy4YeHHUs] HAHOTIOPOILKOB.

15. TexHOJIOrHH BRICOKOIHEPTETUUECKOTO CHHTE3a
MOJIy4EeHUs] HAHOIIOPOLIKOB.

16. IlnazmMoXxuMMHMUYECKUN CUHTE3 MOIYUCHUS
HaHOIIOPOIIKOB.

17. Mertoasl GpU3NUECKOT0 OCAXIEHUS U3 TApOBOI
(a3pl MoITyyeHNUss HAHOIIOPOIIKOB.

18. B3peiBHOE UcniapeHue A HOTyYeHHs
HAHOIIOPOUIKOB.

19. Mexanuueckoe pa3mMesbueHue ISl OTyUeHUs
HAaHOMAaTEpHaJIOB.

20. Meroasl popMoBaHUS U3ACIUNA U3
HAHOIIOPOUIKOB.

21. Mertoapl nosyyeHUs: HAHOMATEPUAJIOB C
MCIOJIb30BaHNEM aMOp(U3aLINH.

22. Mertoapl NOIy4yeHUs] HAHOMATEPHAJIOB C
MCIOJIb30BaHNEM MHTEHCHUBHOM IJIacTHYe-

ckoit nepopmarmm.

23. Meroasl oIy4YeHUs: HAHOMATEPHAIIOB C
HCTOJIb30BAHUEM TEXHOJIOTUH 00paboTKH
MOBEPXHOCTH.

24. Mertoasl NOdyYeHUs] HAHOMATEPUAJIOB,
OCHOBaHHBIX Ha TEXHOJIOTUSX HOHHO-

Jy4€BOT'0 pacHblIEHUS] 1 HOHHOW MMIUIAHTALINH.
25. JlazepHas rpymnma METOJIOB MOJy4EeHUS
HAaHOMAaTEpHaJIOB.

26. @ynnepeHbl, HAHOTPYOKHU.

27. T'padens.

28. KBaHTOBbBIE TOYKH, HAHOITPOBOJIOKH,
HAHOBOJIOKHA.




0) ITopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJM H KPUTEPHH
OLICHUBAHUS:

[TpoMesxkyTouHast aTTecTanus 1o quciumuinae «OCHOBBI HAHOTEXHOJIOTHID BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUM, U
NPAKTHYECKHE 3a/1aHKs, BHIBIISIONINE CTENeHb COOPMUPOBAHHOCTH YMCHUH U BIIAJACHUIA,
pOBOAMTCS B (hOopMe 3aueTa.

Ha OIIEHKY «3a4TE€HO» CTYAEHT JIOJDKCH MOKa3aTh BHICOKHI YPOBEHD 3HAHHS MaTepuala mo
JAUCHUIINIMHE HC TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U 06’b$ICHeHI/ISI I/IH(I)OpMaI_[I/II/I, HO U
POJIEMOHCTPUPOBATh HHTEIUICKTYaIbHbIC HABBIKH PEIICHUS ITPOOJIeM, HAXOXKICHHUS YHUKATbHBIX
OTBCTOB, BBIHCCCHU A KPUTHYCCKUX CY)KILGHI/II\/'I; MpoACMOHCTPHUPOBATH 3HAHUC U TIOHUMAHUC
3aKOHOB TUCHHUIUTHHBI, YMCHHUE ONICPHPOBATH STUMH 3HAHUSIMU B MTPO(ECCHOHATBHON
JCSITeIIbHOCTH,

Ha OIIEHKY «HE 3aYTEHO» CTYJCHT HE MOXKET [T0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHHS U
00BsACHEHUS I/IH(bOpMaHI/II/I 110 JUCHUIIJIMHE, HC MOKET IMOKa3aTh MHTCIIJICKTYAaJIbHBIC HABBIKH
peIIeHus MPOCTHIX 3a/1a4, YMEHHUE KPUTUYECKH OIICHUBATh CBOU JIMYHOCTHBIC KaueCTBa,



