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Pabouas nporpamma coctasniena na octose ®I'OC BO - Gakanaspuar mo HarpapJIeHHIO
noarorosku 22.03.02 Merasutyprus (nprkas MunoGprayku Poceun ot 02.06.2020 r. Ne 702)

Pabouas mporpamma pacemotpena u o006pena Ha 3acemanun kadeapbi TexXHONOrui

00paboTkH MaTepuaion
18.01.2022, mporokoa Ne 6 :
3aB. kaeapoit ; A.B. Monnep

Pabouas nporpamma o100peHa Metoauueckoit komuceneii UMMuM
15.02.2022 r. nporokosn Ne 6

[peacenaresnn A.C. CaBuHOB

PaGouas nporpamma cocrasiiena:
npodeccop kapeapel TOM, 1-p TexH. Hayk = M.A. llonsikoBa

{

Peuensenr:
3aB. Kadenpoit TCuCA, 1-p TexH. Hayk M// N.1O0. Me3un




JIuer aktyanu3anuu padodye nporpaMmmbl

Paboyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanuzamuu B 2023 - 2024
y4eOHOM roay Ha 3acenanuu kadeapsl TexHomoruit 00pabOoTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momep

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momnep

Pabouas mporpamma nepecmoTpeHna, oocyxkieHa u ogoopena st peanuzamuu B 2025 - 2026
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momep

Paboyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2026 - 2027
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[IpoTokom oT 20 r. Ne
3aB. kadeapoi A.b. Momep

Pabouas mporpamma nepecmotpeHa, oocyxkieHa u ogoopena s peanusamuu B 2027 - 2028
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[Iporokom oT 20 1. Ne
3aB. kadeapoi A.b. Momnep




1 e ocBOCHUSA TUCUMIIIIMHBI (MOYJIAA)

Hensitmu ocBoeHUs IUCHUIUIMHBI (MOIynsl) «OCHOBbI HAHOTEXHOJOTHI» SBISIOTCA:
pa3BUTHE y CTYJIEHTOB JIMYHOCTHBIX KauecTB, a Takke (OpMUpOBaHHE OOUIEKYIbTYPHBIX U
npodeccHoHAIbHBIX KOMIIETEHIIMI B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO 1o
HanpasJieHHI0 noarotosku 22.03.02 Mertamnyprus.

OcHOBHBIE LI€THN IPEToAaBaHus JUCIUIIIUHBI:

- JaTh 3HaHMUS MO KiIaccu(pUKALMM, CBOICTBAM M TEXHOJOTHSM, a TaKXKe IO
MCI0JIb30BAHNIO HOBBIX HAHOMATEPHAJIOB U HAHOTEXHOJIOT Hif;

- IPUBUTDH HABBIKU HUCIIOJIb30BAHMSI TEOPETUYECKUX 3HAHUM MpHU BbIOOpE TpeOyeMbIX AJst
KOHKpPETHOTO IPUMEHEHHU S HOBbIX HAHOMAaTEPUaJIOB;

- MOJArOTOBKa K OyAyuieil HaydyHOM M MPaKTUYECKOW JesTeIbHOCTH, CBSI3aHHOW ¢
BHEJIPEHHUEM U HCIOJb30BaHUEM HAHOMATEPUAJIOB U HAHOTEXHOJIOT UH.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Jucuumnuaa OCHOBBI HAHOTEXHOJIOTUH BXOJIUT B 0053aTeNbYI0 YacTh y4eOHOro IjIaHa
00pa30BaTeNIbHOM IPOrpPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOoAMMbl  3HaHWS  (YMEHUs,  BIAJCHUS),
c(OopMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ IPAKTUK:

O6opynoBaHue 11eX0B 00pa0OTKHU METAIIIOB JIaBJICHUEM

OCHOBBI MEXaHHKH MTPOLIECCOB 00PaOOTKHU METAJIOB AaBJIEHUEM

Teopust 06pabOTKN METAIIIOB 1aBjieHUEM (4acThb1)

Teopust 06pabOTKN METAIIJIOB 1aBJIEHUEM (4acTbh2)

MarepuasioBeieHue

dusnueckas XuMus

Maremaruka

OO11ast 1 HEOPraHUYEeCcKask XUMHUS

dusnka

3HaHus (YMEHHUs, BIAJICHUS ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IUMBI JJIs1 U3YYEHUSI AUCIUTLITUH/TIPAKTHK:

MonennpoBaHue MpoLeccoB U 00bEKTOB B METALTYpPIUH

[ToaroroBka K mpoie1ype 3allyThl ¥ 3a11UTa BHITYCKHON KBATU(PUKAIIMOHHON pabOThI

[ToaroroBka K cjaue U c1aya rocy1apCTBEHHOI0 AK3aMEHa

[IpoaBmxkeHNE HAYYHOU IPOYKLIUU

3 Komnerenuuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYeEMble Pe3yJIbTAThI 00yUeHHu s

B pesynbrate ocBoeHust JUCHMILIMHBL (MOAyns) «OCHOBBI HAaHOTEXHOJIOTUI»
oOyuarouuiics 1oKeH 001a1aTh CAeAYOIMMI KOMIETEHIUSIMHU:

KO)I HHIUKaTOopa I/IH)II/IKaTOp JOCTHIXKCHUA KOMIIETCHIINN

OIIK-6 CnocobeH nmpuHHMaTh OOOCHOBAaHHBIE TEXHUYECKHE pElIeHUs B MPO(ecCHOHAIbHOU
JIeITEILHOCTH, BEIOMPATh 3 (PEKTUBHEIC M 0€30ITaCHEIC TEXHUYECKHE CPEICTBA H TEXHOJIOTHHI

OIIK-6.1 Ompenenser nepedeHb 000pyAOBaHUs HA MPOU3BOJCTBE U B JaOOpaTOpUH,
oOecrieunBaromiee 6e30macHoOe TOIydYeHHEe W MCCICIOBAaHUE MAaTePHAIIOB H
W3IEJIUI U3 HUX

OIIK-6.2 OnenuBaer 1o KpUTEpUSIM TEXHOJIOTMYECKU I Ipouecc B
npodeccHoHANBbHOM  00JacTM ¢ TOYKM 3peHusi 0e30MacHOCTH |
y¢heKTUBHOCTH




4. CTpyKTypa, 00b€M M coep:KkaHHue JMCHUIIJIMHBI (MOYJIs1)
OO6mast Tpy1I0€MKOCTh AUCIUTUTMHBI COCTABIIAET 4 3a4eTHBIX euHUIl 144 akaJl. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 8,7 akaj. 4acoB:

— ayJIMTOpHAs — § aKaJl. 4acoB;

— BHeayauTopHas — 0,7 akaJi. 4acoB;
— caMocTosiTenpHas padota— 131,4 akaz. gacos;
— B (popMe MpakTU4YecKoi moaroToBku — 0 akaj. yac;

— MOArOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma aTTeCTalUU - 3a4ET

AynuTopHast T =
KOHTaKTHas pabora E % Dopma TeKyLero
S Bu KOH 1
Pa3znen/ tema 2 (B akan. =acax) E & A . OHTPOI Kon
N 8 © | caMOCTOATENBHOI |  ycneBaeMoCTH U
JICLUILTAHBI < £ = . | xomnereHuuH
2 & paboThI HPOMEXYTOYHOI
Tlek mab. | MpaxT. 29 aTTecTalluu
" | 3aH. 3aH. | U &
1.
1.1 Tema 1. OcobGennoctu
HaHOC TYpPHOTO
TPYKIYP CpaBHeHue
COCTOSIHUSL. OcobeHHocTH CYILECTBYIOMIX
CBOWCTB HaHOMAaTEpHAJIOB U it o OIIK-6.1,
4 1 32,4 | Touek 3peHus 00 CobecenoBaHue.
HAHOCTPYKTYD. OIIK-6.2
YPOBHE Pa3BUTHUS
Knaccudukanus o
HAHOTEXHOJIOT Ul
HaHOMaTePUAaJIOB u
HAHOCTPYKTYP.
Uroro no pazneny 1 32,4
2.
[Tounck
JIOIIOJTHUTENIBHON
uHdopmaLuu o
2.1 Tema 2. 0D- MEPCIEKTUBAX YcrHblii ompoc.
HAHOCTPYKTYphl.  OCHOBHBIE 4 1 1/0.611 | 32 | mpumeHenns 0D- Cnava OIIK-6.1,
ocobeHHOCTH Mopdosoruu U ’ HAHOCTPYKTYD. IIPAaKTUYECKON OIIK-6.2
CBOMCTB. Iloaroroska x paboThI.
craue
MPaKTUIECKOI
paboThL.
HUroro no pasneny 1 1/0,61 | 32
3.
[Tounck
JIONOJTHUTENIBHON
nH(bOpMaLH O
3.1 Tema 3. 1D- (opwan N
HAHOCTDYKTYDBI D- HEePCIEKTHBAX VYerHBI onpoc.
’ npumeHenus 1D- Crnaua OIIK-6.1,
HAHOCTPYKTYpbl.  OcHOBHbIE| 4 1 2 32 .
HAHOCTPYKTYP. MPAKTUYECKOU OI1K-6.2
O0COOEHHOCTU CTPYKTYpbl U
N Iloaroroska x paboThI.
CBOMCTB.
craue
MPaKTUIECKOI
paboThL.
Wroro no pasgeny 1 2 32




[Tounck
JIOTIOTHUTEIBHON
nHdopmaLu o
4.1 Tema 4. 3D- HPOTAI;ITH(I)HZI:(HHX VYerHbli onpoc.
HAHOCTPYKTYpbl.  OCHOBHBIE 4 1 U1 35 o erm 3D- Crnaua OIIK-6.1,
0COOCGHHOCTH CTPYKTYpHI U HaHiI)[({I . MPaKTUIECKOI OIIK-6.2
CBOWCTB. Hoargﬁxﬁ' paboThl.
craue
MPaKTUIECKOI
paboThl.
Uroro no pazaeny 1 1/11 35
Hroro 3a cemecTp 4 4/1,61 | 131,4 3a4ér
Hrtoro no aucuuiuinHe 4 4/1,61 | 131,4 3ayer




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

OO6pazoBarenbHbIN MPOLIECC MO AUCHUUIIMHE CTPOUTCS HAa OCHOBE KOMOMHALIMU CJEIYHOIIMX
00pa3oBaTeIbHBIX TEXHOJIOTHIA.

WuTerpanbHyo Mojenb 00pa3oBaTeIbHOIO MPoLiecca M0 AUCUUILIMHE POPMUPYIOT TEXHOIOT MU
METO/IOJIOTMYECKOTO  YPOBHS:  MOJYIbHO-PEHUTUHroBOo€  OOyu€HHE, TEXHOJIOTHUS  IO3TaIHOTO
(hopMHUpOBaHMST YMCTBEHHBIX JEHCTBUI, TEXHOJIOTHS PAa3BUBAIOLIET0 OOYyUEHUSs, SIIEMEHThI TEXHOJIOTUU
Pa3BUTUSI KPUTHUECKOTO MBIILIJICHUSL.

Peanuzanuss nmaHHOM MoOJenu NpeanoJiaraeT MCIHOJb30BaHUE CIEAYIOUIUX TEXHOJIOTHUI
TaKTUYECKUX MPOLEAYD:

- nexuuu (JIekusa-uHdopmarus, 0030pHast JICKIUsL, JICKIUA-BU3yaTU3aIiN);

- mpakTudeckue (yriiyojieHue 3HaHHM, MOJYyYEeHHBIX HAa TEOPETHUECKUX 3aHATUSX, PEIlIEeHUE
3a/1ayv);

— TpeHuHroBble ((popMHpOBaHME OIpPENEICHHbIX YMEHHUH U HaBBIKOB, (POPMHUpPOBaHUE
QITOPUTMUYECKOTO MBILUICHHUS);

— aKTMBHU3aLlUU TIO3HABATEJIbHOU JESITENbHOCTU (IPUEMbl TEXHOJIOTHH Pa3BUTUS KPUTHUECKOTO
MBIIILJIEHHS Yepe3 UTEHUE U MUCbMO, padoTa C JIUTepaTypoi, MOAr0OTOBKA IPEe3eHTALIH);

— caMoympaBjeHHusl (caMOCTOsATeNIbHas paboTa CTYIEHTOB, CaMOCTOSITEIbHOE H3ydeHHE
MaTtepuana).

Pekomennyercs  ucnosnb3oBaHME  MHMOPMALMOHHBIX  TEXHOJOTMM MpU  OpraHU3aluu
KOMMYHMKAIIMM CO CTyJIEHTaMH JUIsl TNpeACTaBieHHs HMHQOpPMAlMM, BbIAAYM PEKOMEHJAIUi Hu
KOHCYJbTUPOBAHUS IO OIEPATUBHBIM BONPOCAM, HCIOJIb30BAHUE MYJIbTHUMEINA-CPEJCTB IpU
[IPOBEJICHU U JIEKIIUOHHBIX U IPAKTUYECKUX 3aHATUH.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4Yaromuxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMHU
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHoO-MeTOoaM4YecKoe U HHPOPMALIMOHHOE o0ecieYeHre U CHUIIMHBI (MOXYJIS)

a) OcHoBHas IMTEpPATypAa:

1. Kanyctun, B. M. Texnonoruss nmpous3BOACTBA W KOHTPOJIb KAayeCTBA HAHOMATEPUATIOB M
HaHOCTPYKTYD : yueb. nocodue / B.M. Kanyctun, A.C. Curos. — Mocksa : UHOPA-M, 2019. — 244 c.
— (Briciee oOpa3oBaHue: bakanaBpuar). —
www.dx.doi.org/10.12737/textbook 5¢359a09b32044.60767097. - ISBN 978-5-16-013806-0. - TexkcT :
ANEKTPOHHBIMN. - https://znanium.com/catalog/document?id=339390

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. Tapaciok, E. B. 3onbp-renp TeXHOJOTHS MOJyYEHUS CTEKIOKEPaMUYECKUX U THOPHUIHBIX
nokpeiTuil : MoHorpadus / E. B. Tapaciok, O. A. Ilunosa, C. B. Xamkosckuit ; MI'TY, [xad.
XTI VYII]. - [2-e u3a., moarot. mo med. u3d. 2009 r.]. - Marautoropck, 2016. - 1 3JI€KTpOH. OMT. TUCK
(CD-ROM). - 3aru. c TUTYIIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/1133064/28
26.pdf&view=true (mara obpamenus: 27.06.2022). - MakpooObeKT. - TeKcT : anmekTpoHHBIN. - CBeeHUs
noctynHbl Takke Ha CD-ROM.

2. Cepenko, O. A. H3MenbueHue Kak CHocoO IOJIydeHUS HAHOpa3MEpHBIX MaTepUajoB
[DnexTponnsblit pecypce] : metoa. mocodue / O. A. Cepenko, JI. M. [lonyxuna. - Mocksa : PUO MI'VT,
2013. - 33 c. - Tekcr : anextponHsiid. - URL: https://znanium.com/catalog/document?id=293265

3. Mazanoga, B. JI. Hanoknactepsl: peHTT€HOCTIEKTPAIbHBIC UCCIICTIOBAHMS U




KoMIptoTepHOe MoaenupoBanue / B.JI. Ma3anosa, A.H. KpaBuosa, A.B. CongaTos. - Mocksa :
OU3SMATIINUT, 2013. - 184 c. ISBN 978-5-9221-1457-8, 100 3x3. - TekcT : 3JIEKTPOHHBIH. -
URL: https://znanium.com/catalog/document?id=219789

4. T'nezep, A. M. Hanoxpucraiel, 3akaneHHble n3 pacruiaBa / A.M. I'mesep, U.E.
[lepmsikoBa. - Mocksa : ®USMATIIUT, 2012. - 360 c. ISBN 978-5-9221-1373-1, 100 3k3. -
Tekcrt : anexrponusiit. - URL: https://znanium.com/catalog/document?id=229297

5. Bapeioun, A. A. ®Ou3uko-xuMusi HAHOYACTHUI, HAHOMATEPHAIOB U HAHOCTPYKTYP
[DnexTponnbIii pecype] : Yueb. mocodue / A. A. bapsioun, B. A. baxtuna, B. Y. Tomwmun, H. I1.
Tomununa. - Kpacnosipck : COY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - Tekcr :
anekTpoHHsbIi. - URL: https://znanium.com/catalog/document?id=100685

B) Meroauyeckue yKazaHus:

1. Texnonorudyeckrne CBOMCTBA METAUIMUYECKHX IMOPOIIKOB: MeToA. yka3. / IlomsikoBa
M.A., T'ony6uuk 3.M. Marnutoropck: M3a-so Maruutoropck. roc. TexH. yH-ta um. [.W.
Hocosa, 2013. 11 c.

2. Kunematnueckue mapameTpbl Imporecca JIehOpMHUPOBAHUS  HEKOMITAKTHBIX
Kepamuueckux macc: Meroa. yka3. / Uykun M.B., bapsimnukos M.II., bakaes J[.P. —
Marnutoropck: MI'TVY, 2005. - 25 c.

3. UccnenoBanue yrioTHIEMOCTH METAUIMUECKUX mopomkos: Metoa. ykas. / ['yu I'.C.,
Wnbsuna H.H., IlonskoBa M.A / Maruutoropck: MI'TVY, 2005. -8 c.

4. CuroBslii ananu3: Meton. yka3. / Pyoun I'.I., WMneuna H.H., [lonsxoBa M.A -
Marnutoropck: MI'TY, 2007. — 12 c.

5. IIIOTHOCTh W MOPUCTOCTh M3JCIHI W3 HEKOMIIAKTHBIX MaTepuaioB: Meron. ykas. /
WNneuna H.H. — Marautoropck: MI'TY, 2003. -5 c.

6. lccnenoBanue peosorunyeckiux cBOMCTB noyurerpadropatuiena: Meroa. ykas. / ['yn
I'.C., Yykun M.B., bapsimaukoB M.I1., Auniynos A.B. — Marautoropck: MI'TVY, 2003. — 14 c.

7. DManupoBaHue MeTalmMueckux uznenui: Mertoa. ykas. / IlonskoBa M.A., Uykun
M.B. —Maruuroropck: MI'TY, 2008 -9 c.

8. TlampBanmueckoe 1WHKOBaHWE cTasm: Meron. yka3. / Mycrapuna B.I. —
Marnutoropck: I'OY BIIO «MI'TVY», 2010.—11 c.

9. MexaHuszMbl (OPMUPOBAHUS MEJIKOJUCIEPCHON CTpyKTypsl B mpoueccax OM/I:
Merton. yka3. / XaputonoB B.A., Simamea E.}O. — Marauroropck: n3zi-Bo MarHuToropck. roc.
TexH. yH-Ta uM. I'.1. HocoBa, 2011. -36c.

10. MopenupoBaHue MpoLecca paBHOKAHAJIBHOM YIJI0BOM MPOTSKKH C HCIIOJIb30BaHUEM
nporpaMmmHoro komiuiekca DEFORM-3D: Meroa. ykas. / YUykun M.B., Bapsimnukos M.IL,
[TonsikoBa M. A., Emaneesa JI.I'., Ky3unenoa A.C. - Marautoropck: ['OY BITIO «MI'TVY», 2010.
—20c.

11. MopenupoBaHue TMpOLIECCOB MHTEHCUBHOW IUIacTUYEeCKo jaedopmanuu c
ucnoJyib3oBaHueM mporpamMmmHoro kommiekca DEFORM-3D: Meron. yka3. / Uykun M.B.,
Bapeimankos MLIL., TTomskoBa M.A., EmaneeBa [I.I'., Moxnatkun A.B. - Marautoropck: ['OY
BIIO «MI'TV¥Y»,2010.-20 c.

12. H3yueHue ycTpoWcTBa W NPUHLHUIIOB pabOThl PacTpPOBOTO  BIEKTPOHHOTO
Mukpockona: Meton. yka3. / Konnesa H.B., E¢umosa FO.1O., [TonsikoBa M.A. bapbiiHukos
M.II. — MarnuToropck: MI'TY,2011.—-6c.

13. Ckanupyromas 30HI0Bas MUKpPOCKOMHMS: J1abopaTopHbId npaktukym / Edumona
10.10., llonsxoBa M.A., I'ynun A.E. Marautoropck: M3n-Bo MarHuToropck. roc. TexXH. yH-Ta
um. .M. Hocosa, 2017. 34 c.

r) [IlporpammHuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:



IIporpammHoe obecnieueHne

HaumenoBanue 10 Ne norosopa Cpox neicTBUS TULICH3UN
MS Office 2007 Ix¢ 135 o1 17.09.2007 GeccpouHo
Professional

7Z1p cB0001HO pacrpocTtpansemoe [10 OCCCPOIHO

FAR Manager cB0001HO pacrpoctpansemoe [10 OCCCPOIHO

l'[pO(])eccuona.ﬂbele 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC CUCTEMBbI

HasBanune xypca CchuIKa
OnektpoHHas 0aza mepuoanueckux m3ganuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hanmonanehas napopmanmonHo-ananutudeckas cucremalURL:
— Poccwmiickuii uaaexc Hayanoro uutupoBanus (PUHLL)  |https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cuctema - EamHOEe OKHO JocTyma K

HHOOPMAIMOHHEIM pecypcaM

denepanbHOE TOCYIAPCTBEHHOE OIODKETHOE YUPEIKICHHE

«DenepabHBIN WHCTUTYT npombinutenHoi|URL: http:// wwwl.fips.ru/

COOCTBEHHOCTH
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

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

MarepuanbHO-TeXHUYECKOE 00ecredeHNEe TUCIUIUINHBI BKIIFOYAET:

1. YuebHas aymuTopus JUIsl IpOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIa OCHAIEHA:

- TEXHUYECKUMHU CpeACTBaMH OOYYEHHs, CIY)KAllUMU JJIs TMpeACTaBlieHUus yueOHOI
uHpopmanuyu OOJNBIION ayJUTOPUU: MYJIbTUMEIUMHBIMU CpEACTBA XpaHEHMs, Nepenaud |
npeicTaBIeHus yueOHOU HHPOopMaIY;

- CHIeHaIn3UPOBAHHON MeOebIo.

2. YuebHast ayIuTOpus JUIsl IPOBEIEHUS MPAKTUUECKUX 3aHATHI OCHAIlleHA!

- TEXHUYECKUMHU CpeACTBaMH OOYYEHHUs, CIYKAallUMU JJIs TMpeACTaBlieHUus yueOHOI
uHpopmanuy OOJNBIION ayIUTOPUU: MYJIbTUMEIUMHBIMU CpEACTBA XpaHEHMs, Nepenauud |
npeicTaBiIeHus yueOHOU HHPOopMaIIY;

- CHIeHaIn3UPOBAHHON MeOebIo.

3. YaeOHas aytuTOpHs JIs BHITIOJTHEHUS KypCOBBIX MMPOEKTOB (paboT) ocHaIIeHA:

- KOMIIbIOTEpHOM TexHuKoM ¢ makeToM MS Office, ¢ moakirouenueM k cetu «HTepHeT u
C JJOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA;

- CHIeHaIN3UPOBAHHON MeOebIO.

4. YuebHast ayauTopusi Ul TPYIIOBBIX U UHIUBUIYaTbHBIX KOHCYJIbTAIMM, TEKYLIETrO
KOHTPOJISl U IPOMEXYTOUYHOM aTTeCTallMH OCHAIICHA:

- KOMIIbIOTEpHOU TexHuKoM ¢ makeToM MS Office, ¢ moakitouenueM k cetu «MHTepHeT u
C JJOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA;

- CHeHaIn3UPOBAHHON MeOebIo.

5. IlomenieHue y1st CaMOCTOSITEIFHOM pabOThI OCHAIIEHO:

- KOMIIbIOTEpHOU TexHuKoM ¢ makeToM MS Office, ¢ moakirouenueM k cetu «HTepHeT» u
C JJOCTYIIOM B JIEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEY YHUBEPCUTETA;

- CHIeHaIn3UPOBAHHON MeOebIo.



IIpuiaoxenne 1

[To muctmmuimae «OCHOBBI HAHOTEXHOJIOTHID TIPEAYCMOTPEHA ayJUTOPHAS U BHEAYAUTOPHAS
caMOCTOsITeNIbHAs paboTa 00yJarmKXCcs. AyAUTOPHAS CaMOCTOsITEIbHAs Pad0Ta CTY/ICHTOB
MIPEIIToJIaraeT ygacTue B co0eceJ0BaHNN Ha 3aJaHHYIO TEMY, IIOJITOTOBKE 000CHOBAHHBIX OTBETOB Ha
BOIIPOCHI ITPETIOABATEIIS U yI4aCTHE B YCTHOM OTIPOCE, pa300p MPaKTHIECKUX BOIIPOCOB CO3IAHUS
HAHOTEXHOJIOTUH.

Temsl cobecen0BaHui:

1. CpaBHUTH CyIIECTBYIOIIME TOUKU 3peHus Ha TeMy «HaHOTeXHOoJI0rnu — 3aKOHOMEpPHBIH 3Tall
Pa3BUTHUS TEXHUKU U TEXHOJIOTHID».

2. IlpuBecTu aprymeHThl 1 000CHOBATh CBOIO TOUKY 3peHus o teMe «Crnenuduieckre cBoicTBa
HaHOMAaTEpHUAJIOB: MU(DBI U PEATBHOCTHY.

VYcTHbI onpoc:

Tema 1. Ilpumenenne 0D-HaHOCTPYKTYp B COBPEMEHHOM AIEKTPOHUKE.

Tewma 2. [Ipumenenue 1D-HaHOCTPYKTYp /Ul MPOU3BOACTBA HAHOKOMIIO3UIIMOHHBIX MaTepUaIOB.
Tewma 3. [lepcriekTUBBI BHEAPEHUS METOJI0OB HAHOTEXHOJIOTHI B MPOMBIILIEHHOE ITPOU3BOJICTBO.

Bueayauropnast camocTosATenbHas paboTa 00y4JaronInuxcsi OCYIIECTBISETCS B BUJIE U3yUCHUS
JUTEpaTyphl, MaTEPUAJIOB HHTEPHET-PECYPCOB 110 COOTBETCTBYIONIEH TeMe Juisd BbIOOpa MaTepralia s
ydacTus B cobeceoBaHMIX U YCTHBIX OIIPOCax.



IIpunoxenne 2

H.]'IaHpreMl)Ie pe3yJdbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrecralmum:

CtpyKTypHBII
PYKTYP [Inanupyemsle
JJIEMEHT OneHouHbIE CpesicTBa
pe3ynbTaThl 00y4YeHUs
KOMITIETEHIINH

OIIK-6: Cnocoben nmpuHIUMAaTh 000CHOBAHHBIE TEXHHUECKHE PEIICHHs B TPO(ECCHOHATBHOM e TeIbHOCTH, BEIONpaTh 3(pekTuBHBIE U Oe30TacHbIe
TEXHUYECKUE CPEJICTBA U TEXHOJIOTUU

OIIK-6.1

Omnpenenser nepeyeHb 000py10BaHUs
Ha IPOU3BOJCTBE U B J1a00OpaTOpHH,
oOecrieunBaromee 0e30macHoe
MIOJIy4Y€HUE U HCCIIE0BAHNE
MAaTEPHAIOB U U3JEIIUN U3 HUX

Ilepeyennb BONpPOCoOB /11 MOATOTOBKH K 324eTy:

1. BemecTBo, ¢a3za, matepuan. Uepapxuyeckoe CTpOCHHE MaTepUAIOB.
Hanomarepuaiisl, TepMUHBI U OTIpe/ieNieHus, knaccudukanus. Heoprannyeckue u
opraHuueckue (QyHKIMOHAJIbHbIe HaHOMaTepuaisl. [ MOpuaHbie (oprato-
HEOPraHUYECKHe U HEOPraHOOPIaHUYECKUE) MATEPHUAIIBL.

2. Vcropus BOBHUKHOBEHHUSI HAHOTEXHOJIOTMI U HayK O HAHOCHUCTEMAX.
MeXIMCIUIUIMHAPHOCTD U MYJIbTUIUCIUIUIMHAPHOCTD. [IprMepsl HAHOOOBEKTOB U
HAHOCHCTEM, HX OCOOCHHOCTH U TEXHOJIOTUYECKHE MPUIoKeHUsI. OOBEKTHI U
METO/1bl HAHOTEXHOJIOTUH.

3. OCHOBHBIE IPUHIUTIBEI POPMUPOBAHUS HAHOCUCTEM. DUBNYECKUE U XUMUUYECKHE
MeTobl. [Ipoliecchl nomyuyeHuss HAHOOOBEKTOB «CBEPXY — BHU3.

4. TIpouecchl MOTy4€HNS HAHOOOBEKTOB «CHU3Y — BBEPX).

5. KBaHTOBBIE TOUKM, KBAaHTOBBIE SIMBI. [ [pUHIIUITIBI pa3pabOTKN TEXHOJIOTUI
MOJTyYEHHUSI.

6. Kiactepbl. MeTo1bl mostyueHus: KJIacTepoB. TeXHOJIOrnYecKue NprueMsl U
obopymoBaHue.

7. TexHONOTHN «CBEPXY-BHU3)» MOIydyeHHU HaHo4YacTull. OO0Ias XapakTepucTHKa U
cnienupuieckue 0cobeHHOCTH MeTo10B. O0OpyI0BaHUE /ISl TTOJTyYSHHUS
HAaHOYACTHUI METOJAMH «CBEPXY-BHU3.

8. TexHONOTUH «CHU3Y BBEPX» MOJTyUYeHUs: HaHo4YacTHIl. OO111as XapaKTepucTuKa u
cnienupuieckne 0cobeHHOCTH MeTo10B. O0OpyI0BaHUE /ISl TTOJTyYSHHUS
HAHOYACTHUI METOJAMH «CHHU3Y-BBEPX).

9. 301b-renp METOA: JOCTOMHCTBA, HEAOCTATKHU. [I[puMeHeHue 30J1b-Tenp MeToaa
JUIs TTOJTy4€HUsl HaHOMaTepHrasioB. TeXHOJorn4eckue npuemMsl 1 000pyJOBaHHE.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie
pe3ynbTaThl 00yYeHUs

OneHouHbIE CpesicTBa

10. TexHonoruu u 060pya0BaHUE JUIsl TOTYUYEHUS YTIEPOAHBIX HAHOCTPYKTYP.

11. Texnonoruu u o0opyaoBaHuE PU3UUECKUX METOOB TOTYUEHHSI HAHOTICHOK.
12. TexHonoruu u 000pyJ0BaHNE XUMUYECKHX METOJIOB MOJIYYEHNS HAHOIUICHOK.
13. Ilony4yenue HaHOIUIEHOK MeToI0M JleHrMiopa-biokert. TexHonornyeckue
MpUeMbI 1 000py0BaHUE.

14. [ToBepXHOCTHOE MUKPOJIETHUPOBAHUE.

15. MoHHas uMrutaHTanus.

16. TexHoMOrMM NOJSYYEHHS] HAHOKEPAMUKU.

17. HempepbIBHBIE METOABI HHTEHCHBHOM MJIACTUYECKOH eopmanuu.

18. MeTo1p1 MHTEHCHBHOM TIacTuyeckoi nedopmanuu. TexXHOTOTUYECKHE TPUEMBI
1 000py/I0BaHUE.

19. Texnonoruu camoc6opku. [Iporiecc camocObopku, MOJIYIIPOBOTHUKOBBIE
OCTPOBKOBBIE CTPYKTYpbl, MOHOCJIOH.

20. CamoopraHu3anus Kak IpueM MoJydeHUs] HAHOCTPYKTYp. TeXHOIOornueckue
MpUEMBI 1 000pYyI0BaHHE.

21. TexHosnornyeckue 0COOEHHOCTH U 00OPYI0BaHUE MOTYUYEHUS aMOPPHBIX
METaJJIOB.

22. Jlutorpadus. TexHomOrn4ecKue mpuemMbl 1 000pyI0BaHHE.

23. buOHaHOTEXHOJIOT M.

24. CynpamoJieKynspHasi opraHu3anusi MoJeKya. MoJiekyasipHOe pacrio3HaBaHUE.
[TonumMepHbIe MAaKPOMOJIEKYIIBI, METO/IbI UX MOJTydeHus. CaMoopranusanysi B
MOJIMMEPHBIX cucTeMax. CynpaMoJIeKyIsipHble TOJIUMEPBI.

25. ®u3uka HaHOYCTPOICTB. MeTo/1bl CO3/TaHUSI HAHOYCTPOUCTB. MexaHnueckue u
AJIEKTPOMEXAHUYECKHE MUKPO U HAaHOYCTpoKcTBa. CEHCOPHBIE 31IEMEHTHI MUKPO- U
HaHO-CUCTEMHOM TEXHUKH.

26. HaHOKOMITO3UIIMOHHBIE MaTepHalibl, 0COOEHHOCTH CTPYKTYPbI, CBOMCTBA,
METO/1bI TTOJTY4EHUSI.

27. HaHomopucThie CTPYKTYPhl, 0COOEHHOCTU CTPYKTYPBhI, CBOMCTBA, METO/IbI
MOJTyYEHHUSI.

28. IlepcrieKTHBBI IPUMEHEHUsI HAHOTEXHOJIOT U JUIsl CO3/ITaHUSI MaTepUaAJIOB U




CrpyKTypHBII

[Inanupyemslie
JJIEMEHT OneHouHbIE CpesicTBa
pe3ynbTaThl 00yYeHUs
KOMIETEHINH

CTPYKTYP C 33JJaHHBIMU CBOMCTBAMH.
29. DKOJ0rMYeCcKHUe aClIeKThl HAHOTEXHOJIOTUH.
30. OGecnieyeHre OXpaHbl OKPYXKAIOIIEH CPeIbl U 3/I0POBBS YEJIOBEKA MIPU
pa3paboTke HAaHOTEXHOJIOTHid, IPOU3BOJICTBE U IKCIUTyaTallid HAHOMATEPHAJIOB U
HAaHOCTPYKTYD.

OIIK-6.2 OneHuBaeT o KpUTEpUsIM Ilepevenn 3agannii A1 BLIPA0OTKH NPAKTHYECKUX YMEHHUI

TEXHOJOTUYECKUI MPOLECC B
poheCCUOHANIBHOM 00JIACTH C TOYKH
3peHust 6€30MacHOCTH U

3¢ dEeKTUBHOCTH

U IPUOOpeTeHHs] HABBIKOB B PellIeHUM 32124 B NIpeAMeTHOI 00J1acTH:

1. Onpenenenue 0COOEHHOCTEN CTPYKTYPHOTO COCTOSTHUSI HAHOMATEPHAJIOB
Pa3IMYHON MEPHOCTH.

2. MeTto/ipl M3y4ueHus COCTaBa U CBOMCTB HAHOCTPYKTYP U HAHOMATEpHUAJIOB
pa3InYHON MEPHOCTHU

3. TexHosnornueckre 0coOEHHOCTH nosydeHus 0D-HaHOCTPYKTYp METOIOM
IIOPOLIKOBOM METaJUIyprHUU.

4. TexHonoru4eckne 0COOEHHOCTH NpuMeHeHus 1 D-HaHOCTPYKTYp JUIst
MOIU(UIMPOBAHUS KOHCTPYKIIHOHHBIX MaTEPUAIOB

5. TexHonoruyeckre OCHOBBI (HOPMHUPOBAHHS HAHOTUIEHOK U HAHOTIOKPBITHIA

6. TexHOJIOTMYECKHE OCHOBBI MTOJIy4€HUSI METAJJIOB U CILIABOB C
YIBTPAMENKO3EPHUCTONU CTPYKTYPOIl MeToAaMu 00pabOTKH JIaBJIEHUEM

IIpuMepHBIi nepedyeHb 3aJaHUM A1 OATOTOBKH K YCTHBIM ONPOCaM U
cobece10BaHHUSM.

1. AHanu3 AelCTBYIOIKX CTAHJAPTOB HA TEPMUHBI U ONIPEAEICHMS B 00J1aCTH
HAaHOTEXHOJIOTUHA U HAHOMAaTEpHAJIOB.

2. Tlouck cnenuanbHON HayYHO-TEXHUUECKOM JIUTEPATYPhl, TATEHTHOM




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie
pe3ynbTaThl 00yYeHUs

OneHouHbIE CpesicTBa

uHpOpMaINY, TeMaTHYECKIX VIHTepHET-pecypCcoB, CIeNUAIN3UPYIOIINXCS B
00J1acTH HAHOTEXHOJIOTUI 1 HAHOMATEPHAJIOB.

3. W3yueHue OCHOBHBIX IPUHLUIIOB KOHCTPYMPOBAHUS TEXHOJIOTHI U UX
ajanranus s pa3pabOTKU HAHOTEXHOJIOTUH C Y4ETOM MEPHOCTH HAHOCTPYKTYP U
HaHOMaTEpPHUAJIOB.

4. YcTaHOBIIEHNE MEXIMCIUINIMHAPHBIX CBSA3€H, HEOOXOIMMBIX JJIsl aHAJIW3a U
pa3paboOTKU AIIEMEHTOB HAHOTEXHOJIOTUH JUTS MOJTyYeHUs HAHOMATEPHAIOB U
HAaHOCTPYKTYp pa3aN4yHON MEPHOCTH.

5. Ilouck Hay4HO-TEXHUYECKOW HH(OPMALIMK U aHATIU3 aropuT™Ma BbIiOOpa
HAaHOMAaTEpPHAJIOB U HAHOCTPYKTYP pa3IMYHON MEPHOCTH ISl pabOTHI B
ONPEENIEHHBIX YCIOBUAX 3KCILTyaTalllH.

6. [lonck Hay4HO-TEXHUYECKOW HH(OPMALINY U aHATIU3 aIropuTMa BbIOOpa
HAaHOMAaTEepPHAJIOB U HAHOCTPYKTYP pa3IMYHON MEPHOCTH JJIsl BBIOOpA TEXHOJIOTUN
UX MOJTY4EHHUSI.

7. Ilouck Hay4HO-TEXHUYECKOW MH(OPMALINY U aHATIU3 BPEIHBIX U OMACHBIX
(axTOPOB HAHOTEXHOJIOTHH, OKa3bIBAIOLINX BIMSHUE HAa OKPYKAIOUIYIO CPEIy U
3JI0pPOBbE YETIOBEKA.

TeMbl KOHTPOJILHOM PadoOTHI:

1. Onpenenenyisi HAHOHAYKH, HAHOTEXHOJIOT MY, HAHOMAaTEPHAJIOB.
2. Knaccudukanus HaHOMaTepHaJoB.

3. OcCHOBHBbIE THUIIBI CTPYKTYP HAHOMAaTEPHUAJIOB.

4. duznyeckue MPUYUHBI CTIEHU(PHKN HAHOMATEPUAIIOB.
5. Kitacrepsl B HaHOMaTepuranax.

6. OcHoBHbIE 00J1aCTU IPUMEHEHUSI HAHOMAaTEPHUAJIOB.
7. ObnacTy MpUMEHEHHs] HAHOMATEPUAJIOB.

8. Hanomarepuaiibl U UHCTPYMEHTHI.

9. Hanomarepuaisl B KOMIIO3UTaX.

10. Hanomatepuaisl B 3JIEKTPOHHUKE.

11. HanomaTtepuayibl B BOEHHON TEXHUKE.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie
pe3ynbTaThl 00yYeHUs

OneHouHbIE CpesicTBa

12. Haomarepuainsl B TpHOOTEXHUKE.

13. Hanomatepuaisl B MEAUIIMHE U B OMOJIOTHH.

14. Metoabl NOTy4eHHs] HAHOIIOPOILIKOB.

15. TexHOMOrHM BEICOKO3HEPIETUYECKOTO CHHTE3a MOJYUYECHUS! HAHOTIOPOIIKOB.
16. TIna3MoOXMMHUYECKUN CUHTE3 MOJIYYEHHS HAHOIOPOIIKOB.

17. Metozap! pU3MUECKOTO OCAXKACHUS U3 MapOBO (ha3bl MOTyYSHHS

HaHOIIOPOUIKOB.
18. B3priBHOE ucniapeHue 1

MOJTY4CHUS HAHOIIOPOIIKOB.

19. Mexanuuyeckoe pa3Melnb4eHue Ul NOJy4eHUss HAHOMATEPUAIIOB.

20. Meroap! GopMOBaHUS U3AEIUN U3 HAHOIIOPOILIKOB.

21. Meroap!l NOIy4eHHs] HAHOMATEPUAJIOB C UCIOIb30BAaHUEM aMOP(PHU3aALUH.
22. Meroapl NOIy4eHHS] HAHOMATEPHUAJIOB C UCIOIb30BAaHUEM UHTEHCUBHOU

IacThye-
ckoit nehopmaruu.

23. Metoapl OJIyd€HHs] HAHOMATEPHAJIOB C UCIIOJIb30BAaHUEM TEXHOJIOTUM

00paboTku
MOBEPXHOCTH.

24. MCTOIII)I MOJIY4CHHA HAHOMATCPHUAJIOB, OCHOBAHHBIX HAa TCXHOJIOTUAX HOHHO-
JIy4€BOr'o paClblJICHUA U HOHHOU UMIIIaHTalluNn.
25. JlazepHasi TpyIina METOJIOB MMOJTYYSHHUS] HAHOMATEPUAJIOB.

26. dynnepeHbl, HAHOTPYOKH.
27. I'padensr.

28. KBaHTOBBIE TOUKH, HAHOTIPOBOJIOKH, HAHOBOJIOKHA.




6) HOpﬂ)IOK NMpOBCACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTalui, IIOKa3aTe/IM U KPUTECPUH
OICHUBaAHUA:

HpOMC)KYTOLIHaSI arrecranuud 110 JUCHUIIIINHE «OCHOBBI HAHOTEXHOJIOTHIY» BKJIFOYAET
TEOPETUYECKUE BOIIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOEHHUS 00YyUYalOMMUCS 3HAHUHN, U
MIPaKTUYECKUE 3a/1aHusl, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BJa/IEHUH,
poBOAUTCS B opMe 3adeTa.

Ha OIICHKY «3a4TEHO» CTYJCHT JIOJDKEH MOKa3aTh BRICOKUN YPOBEHB 3HAHUS MaTepUaia
M0 JUCHHUIIIIMHE HE TOJIBKO Ha YPOBHE BOCIIPOMU3BCACHUA U 00BACHEHUS I/IH(l)OpMaIII/II/I, HO U
MPOACMOHCTPUPOBATH MHTCIIJICKTYAJIbHBIC HABBIKH PCHICHUS HpO6J'I€M, HaXO0XICHUA
YHUKAJIBHBIX OTBCTOB, BBIHCCCHUA KPUTHICCKUX CY)KHCHHﬁ; MMpOACMOHCTPUPOBATD 3HAHHUEC U
IMOHUMAHHUEC 3aKOHOB NWCHHUIIIIMHBI, YMCHHUEC OIICPUPOBATH 3TUMU 3HAHUSIMU B
pohecCHOHANTBHOM IEATETLHOCTH;

Ha OLICHKY «HE 3a4TCHO» CTYJICHT HE MOXKET IMOKa3aTh 3HAHUS HA YPOBHE
BOCIIPOU3BECACHHUA U 00BsACHEHUS I/IH(i)OpMaHI/II/I 10 AUCLIMIIJIIMHE, HE MOJXKET IIOKa3aTh
HWHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA MMPOCTHIX 3a4a4, YMCHUC KPUTUUYCCKU OLICHHUBAThL CBOU
JIMYHOCTHBIC Ka4yeCTBa.



