MUHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30BAHKS
POCCHUICKOM ®EJEPALIMA

DeniepanbHOE rOCYIapCTBEHHOE OI0DKETHOE 00pa30BaTEBHOE yUPEKICHHE
BBICIIETO 00pa3oBaHuUs
«MareuTOropcKmit rocy 1apCTBEHHBIH TeXHUYECKHI yHuBepcuTeT uM. 1.
Hocosa»

05.02.2026 .

PABOYAS ITPOTPAMMA JUCHUILIUHBI (MOIYJIS)

OCHOBbI HAHOTEXHOJIOT HH

HarmpagieHue moAroToBKY (CeNHaIbHOCTE)
22.03.02 Metamnyprus

HamnpasnernocTs (Mpouib/crienuanm3anus) IporpaMmsl
O6paboTka METaIOB 1aBJICHHEM

VpoBeHb BBICIIEro 00pa3oBaHus - GakaniaBpHaT

®opma 00ydeHus
3a04HasA

Wncrutyt/ pakynsrer MHCTHTYT MeTalulypruu, MAIIMHOCTPOEHHUS ¥ MaTEPHAT006pabOTKH
Kacdenpa O6paboTku MaTepuanoB faBieHueM umenn M.U. Bospumaosa

Kypc 2.

Marnurtoropck
2026



Paboyas mporpamma cocraBieHa Ha ocHoBe @®I'OC BO - 6akamaBpuaT 110
HanpaBieHuio moarotosku 22.03.02 Meramryprus (nmpuka3 MunoGpHaykd Poccuu ot
02.06.2020 r. Ne 702)

Pabouas mporpamma paccMoTpeHa M ofo0peHa Ha 3acenaHuu Kadeaps: O6paGoTku
MaTrepuaioB AasjieHneM uMeHu M.U. BospmmHoBa

21.01.2026, mporoxox Ne 6 W
3aB. kadenpoit ‘ A.b. Monnep

PaGouas nporpamma ogoGpena MeToaudeckoi komuccueit TMMuM
0022006 r. aporosp 20y -
[pencenarens ~— =

“”’w;\:C CaBHHOB

Pabouas nporpamma cocrapiena:

npodgccop kapenper kabenpsr OMJ] mvenu M.U. BospmmHOBa, A-p TeXH. Hayk
';Yg«,&)"?i M.A. TlonaxoBa

K

Penensenr: v / £
,'/ '
noueHT TCuCA, xaHa. TeXH. HayK A2y E.I'. Kacarkuna




JIuer akryaam3anuu padodeid nporpaMmsl

Pabouas mporpamma nepecmotpeHa, oocyxkaeHa u ogoopena s peanusamuu B 2027 - 2028
y4eOHOM roay Ha 3acenanuu kadeapsr OO0paOOTKU MaTepUajIOB IaBICHHEM
nMmern M.U. bospmnHoBa

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.b. Momnep

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2028 - 2029
y4eOHOM roay Ha 3acenanuu kadeapsr OOpaOOTKU MaTepUajIOB IaBICHHEM
nMmern M.U. bosipmnHoBa

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.b. Momnep

Pabouyas mporpamma nepecmoTtpeHna, oocyxkieHa u ogoopena s peanusamuu B 2029 - 2030
y4eOHOM roay Ha 3acenanuu kadeapbsl OOpabOTKU MaTeprajIoB TaBICHHEM
nMmern M.U. bosipmmHoBa

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

Pabouas mporpamma nepecmotpena, odcyxaeHna u ogoopena s peanuzamuu B 2030 - 2031
y4eOHOM roay Ha 3acenanuu kadeapsr OO0paOOTKU MaTeprajIoB IaBICHHEM
nMmern M.U. bospiimHoBa

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.b. Momnep

Pabouyas mporpamma nepecmoTtpeHna, oocyxkieHa u ogoopena st peanusamuu B 2031 - 2032
y4eOHOM roay Ha 3acenanuu kadeapsr OO0pabOTKU MaTeprajIoB IaBICHHEM
nMmenn M.U. bosipmnHoBa

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




1 esu ocBoOeHMSI AUCUMIITIMHBI (MOXYJIS)

Hensimu ocBoeHUs] IUCUHUIUIMHBL (MOAYJNsA) «OCHOBBI HAHOTEXHOJIOTHID) SIBISIFOTCS:
pa3BUTHE Yy CTYAEHTOB JIMYHOCTHBIX KAauecTB, a TaKkKe (OPMUPOBaHHE OOIIEKYIbTYPHBIX U
npodeccHoHaIbHBIX KOMIETEHIMH B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO 1o
HarpasJieHHIO noarotoBku 22.03.02 Meramtyprusi.

OcHoOBHBIE 11€JI1 [TPEeNoJaBaHusl IUCHUTIIUHBL:

- JaThb 3HAHUS MO KIacCU(PHUKAIMK, CBOWCTBAM M TEXHOJOTUSAM, a TaKkKe IO
HCI0JIb30BAHNIO HOBBIX HAHOMATEPHAJIOB M HAHOTEXHOJIOT Ui

- IPUBUTH HABBIKM HCIIOJIB30BAHUS TEOPETHUECKUX 3HAHUM MpHU BhIOOpE TpeOyeMbIX
JUIsl KOHKPETHOTO MPUMEHEHHS] HOBBIX HAHOMATEPHAJIOB;

- MOArOTOBKA K Oyaylied HaydyHOM W NPaKTHYECKOH JeATENbHOCTH, CBSI3aHHOW C
BHEJIPEHHUEM U UCIOJIb30BaHUEM HAaHOMATEPUaIOB U HAHOTEXHOJIOTUH.

2 MecTo JMCUMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumiuHa OCHOBBI HAaHOTEXHOJIOTHMH BXOAMT B 00s3aTENbHYI0 4YacTh Y4eOHOTO
I1aHa 00pa3oBaTENbHON IPOTPAMMBI.

JUis  u3ydeHHs  AMCUMIUIMHBL ~ HEOOXOIuMbl  3HaHUS  (YMEHUS, BJaJEHUSA),
copMUpOBaHHbBIE B PE3Y/IbTATE U3YUECHUS TUCIUIUINH/ IPAKTHK:

O6opynoBanue 11eX0B 00pabOTKH METAJIIIOB 1aBJICHHEM

OCHOBBI MEXaHUKH MPOLIECCOB 0OOPaOOTKU METAIIIOB JJaBICHUEM

Teopust 00pabOTKK METAJIJIOB JJaBJeHUEM (4acTb 1)

Teopust 00pabOTKK METAIIJIOB JJaBJICHUEM (4acTbh2)

MarepuasioBeieHue

dusnueckas XUMUs

Maremaruka

OO011ast 1 HEOpraHUYeCcKask XUMHUS

dusuka

3HaHus (yMEHMs, BJIAJCHUA), MOJyYCHHbIE IPU H3YYEHUU JAHHOM JAUCUUIUIMHBI
OyayT HEOOXOUMBI JUI U3Y4YE€HUS TUCIUILINH/TIPaKTHK:

MonennpoBaHue Ipo1eccoB U 00BEKTOB B METAJUTYPrUU

[logroroBka K mpoueaype 3aliUThl M 3alllUTa BBIIYCKHOW KBaJIM(PHUKAIMOHHON
paboThI

[ToaroroBka k cliaue u caaya rocyJapCTBEHHOIO AK3aMEHa

[IpoaBmkeHnEe HAyYHOM ITPOTYKIUN

3 Komnerenuun odyuarouierocsi, Gopmupyembie B pe3yJibTaTe 0CBOECHHUS

AUCUMITHHBI (MOIYJIs) U JIAHUPYeMbIe Pe3y/ibTaThl 00yUeHus:

B pesynbrare OCBOEHMSI AMCUMILIMHBI (MOIYJIS) «OCHOBBI HaHOTEXHOJIOTUII»
oOyuarouuiics 10KeH 001a1aTh CIeyIOIUMH KOMIIETEHIUSMU:

KO)I HHAUKaTOopa I/IH)II/IKaTOp JOCTHMXKCHUS KOMIICTCHIITUHN

OIIK-6 Cnoco0eH mpyUHMMAaTh OOOCHOBaHHBbIE TEXHUYECKHE pEIICHHs B IpodeccnoHalIbHOM
NeSITeIbHOCTH, BbIOMpaTh d¢¢eKkTuBHbIE U Oe30MacHble TEXHUYECKHE CpelcTBa U
TEXHOJIOTUU

OIIK-6.1 Omnpenenser mnepedyeHb OOOpyIOBaHHMA HAa TNPOU3BOACTBE U B
nabopaTopud, obecrieunBaroiee Oe3omacHoe MOJTy9CHHUE u
WCCIICIOBAHUE MAaTEPUAIOB M M3ICNIUH M3 HUX




OIIK-6.2

OnenuBaer 1O
npoecCuoHAIBHOM
s dexTuBHOCTH

KpUTEPUAM
oOnactu

C

TEXHOJIOTUYECKUN

TOYKHU

3peHUs

porecc B
0€e30IacHOCTA |




4. CTpyKTypa, 00b€M H coep:KaHue AUCHUNIUHBI (MOIYJIS)
3adyeTHBIX eamHuI] 108 akaja. 9acoB, B TOM

OO6mast TpyAOEMKOCTh TUCIHUIUIMHBI COCTABIISIET 3

qHuCIIC:

— KOHTaKTHas pabota — 12,7 akaJl. 4acos:

— ayauTopHas — 12 akaj. 4acos;

— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTeNnbHas padota — 91,4 akaz. 4yacos;
— B (hopMe paKkTHUecKoi noarotoBku — 0 akan. yac;

— MOJrOTOBKA K 3a4€Ty — 3,9 akaj. yac
dopma arTecTany - 3a4eT

AynuTopHast S s
KOHTaKTHas paboTa E = Popma TEKyYILEro
S8 B
B aKajl. yacax 3] u KOHTPOJISL
Paznen/ Tema 2, (B axaz. Hacax) g A . P Kon
N & © | caMOCTOATENBHOM | yCIIeBaEMOCTH U
JTUCIMTUTAHBI & e = .. | xommereHIN
2 & paboThI HPOMEXYTOYHOI
nal. | mpakr. 1y
Tlek. p 29 aTTecTalluu
3aH. 3aH. | O &
1.
1.1 Tema 1. OcobeHHoctu
HaHOC TYpPHOT'O
TPYKTYP CpaBHeHue
COCTOSIHUSI. OcobeHHocTH CYILECTBYIOMIHX
CBOWCTB HAHOMATEpUAJIOB U it yio OIIK-6.1,
3 1 1 27,4 | Touek 3peHus 00 CobecenoBaHue.
HAHOCTPYKTYP. OIIK-6.2
YPOBHE Pa3BUTUS
Knaccudukanus o
HaHOTEXHOJIOTHH.
HaHOMAaTepUaoB u
HAHOCTPYKTYD.
Wroro no pazgeny 1 1 27,4
2.
[Tounck
JIONOJTHUTENIBHON
uH(opmMaLu o
2.1 Tema 2. 0D- MEPCIIEKTUBAX VYerHblit onpoc.
HAHOCTPYKTYpbl. OCHOBHBIE 3 1 5 5y | MpUMEHEHHS 0D- Crnaua OIIK-6.1,
0oco0eHHOCTH ~ MOp(OJIOrUuu HAHOCTPYKTYD. IIPAaKTUYECKON OIIK-6.2
U CBOMCTB. [ToaroroBka k paboThL.
craue
MPaKTUIECKOI
paboThL.
Wroro no pazgeny 1 2 22
3.
[Tounck
JIONIOJTHUTENIBHOU
nH(bOpMALH O
3.1 Tema 3. 1D- (opmar N
HAHOCTDYKTYDBI D HEePCIEKTHBAX YecrHslii onpoc.
’ npumenenus 1D- Craua OIIK-6.1,
HaHOCTPYKTYpbl. OcHOBHbIE | 3 1 2 22 .
HaHOCTPYKTYP. MIPAKTUYECKOU OIIK-6.2
0COOEHHOCTU CTPYKTYpBl H
M IToaroroska k paboThl.
CBOIICTB.
craue
MPaKTUIECKOI
paboThL.




Wroro no pazneny 1 | | 22 |
4.
[Tounck
JIOTIOTHUTEIBHON
nHpopmaLu o
4.1 Tema 4. 3D- Hpm;])elTH(I)HZI:(HHX VYerHbli onpoc.
HAHOCTPYKTYpbl. OCHOBHbIE 3 1 20 o erm iD- Crnaua OIIK-6.1,
0COOCGHHOCTH CTPYKTYpBI | HaH}; . MIPAKTUYECKOU OIIK-6.2
CBOWCTB. HOHF;’?g;(Ka}]I:(' paboThL.
craue
MPaKTUIECKOI
paboThl.
Uroro no pasaeny 20
HUroro 3a cemectp 4 91,4 3a4ér
Htoro mo IMCHMILIAHE 4 91,4 3a4er




5 ObOpa3oBaTe/ibHbIEe TEXHOJIOTUH

OOpazoBarenbHblii MpollecC O JUCHMIUIMHE CTPOUTCS Ha OCHOBE KOMOHMHALUU
CIIenyIomux 00pa30BaTeIbHBIX TEXHOJIOTHH.

WuTerpanbHyto Mojzienb 00pa3oBaTeIbHOrO Mpoliecca MO IUCHUILUIMHE (OPMHUPYIOT
TEXHOJIOTUU METOJIOJIOTMYECKOTO YPOBHS: MOJYJIbHO-PEUTHHIOBOE OOY4YEHHME, TEXHOJIOTHUS
MOATANHOTO (POPMHUPOBAHUS YMCTBEHHBIX ACUCTBHUI, TEXHOJIOTHUSI PAa3BUBAIOLIEIO OOYy4eHUS,
AJIEMEHTHI TEXHOJIOTUU PAa3BUTHS KPUTUYECKOTO MBIIIUICHHUS.

Peanuzanus naHHON MOJAENU MpeArojaraeT HCIOJIb30BaHUE CIEIYIOIUX TEXHOJOTUN
TaKTUYECKUX MPOIEeNyp:

- iexuu (Jiekusa-uHdopmarus, 0030pHas JEKIUsl, JTEKIHSI-BU3YyaIU3aI1N );

- npaktuyeckue (yriyOjaeHue 3HaHUM, MOJYyYeHHBIX HAa TEOPETUYECKUX 3aHITHSIX,
pereHue 3auayq);

— TpeHUHroBble ((OpMUPOBAHUE OINpPEAEIECHHBIX YMEHUM W HaBBIKOB, (OpPMUPOBAHUE
QITOPUTMUYECKOTO MBIIIIJICHUS);

— AaKTUBU3AllUM I[103HABATEIbHOM JAEATEIbHOCTU (IPUEMbl TEXHOJOTHH Pa3BUTHS
KPUTHYECKOTO MBIIIJIEHUS! 4Yepe3 UYTEeHHWEe M MUCbMO, paboTa C JUTEepaTypoil, MOArOTOBKa
Ipe3eHTalNi);

— camoynpaBiieHusi (camocTosiTelbHasi paboTa CTYJEHTOB, CaMOCTOSTEIbHOE
M3y4YeHue MaTepuana).

PekomenayeTcss ucnosib3oBaHME HMH(MOPMAIIMOHHBIX TEXHOJOTHMH MpHU OpraHu3aluu
KOMMYHMKAIUU CO CTyJIEHTaMH Ui NpEACTaBlIeHUs MH(POpPMALUK, BbIIa4yl PEKOMEHAAUUN U
KOHCYJbTUPOBAHUS IO ONEPATUBHBIM BOIPOCAM, HCIIOJIb30BAaHUE MYJIBTUMEIHA-CPEACTB MPHU
MIPOBEJICHUU JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITHH.

6 YueOHO-MeTOAMYECKOE OOecnedeHHe CAMOCTOATE/IbHOI padoThl 00y4YaOIMXCsl

[IpencraBneno B npwioxeHuu 1.

7 OueHoO4YHbIE CPEACTBA AJIs1 IPOBEICHUs IIPOMEKYTOYHOH aTTeCTAlNHU
[IpencraBieHsl B NPUIIOKEHUH 2.

8 VYueOHo-MeTOAUYeckoe M HHPoOpManUOHHOEe o0ecrieyeHHe JAUCHUNIMHBI

a) OcHoBHas JMTEpaTypa:

1. Hanomarepuansl u Hanorexnosioruu / E. U. [psaxun, C. A. Bonorkanuna, A. II.
[TerkoBa, O. lO. I'amzynenko ; Ilox pen.: Ilpsxun E. U.. — 3-e m3xa., crep. — CaHkt-
[TerepOypr : Jlanp, 2023. — 372 c. — ISBN 978-5-507-46915-4. — TexkcT : 3MeKTPOHHBIN //
Jlanp : snexkTpoHHO-OMOMMOTeuyHass cucrema. — URL: https://e.lanbook.com/book/323648
(mara ob6pamenus: 22.02.2026). — Pexxum mocTyna: it aBTOPH3. TIOJI30BATEIICH.

2. Connues, 1O. I1. CnenuanbHbie MaTepralibl B MamuHocTpoeHuu : yuebnuk / 1O. I1.

Comnues, E. W. Ilpsxun, B. 0. Iluumpaitnen. — 2-e wusna., ucnp. u jgon. — CaHKT-
[lerepOypr : Jlanb, 2022. — 664 c. — ISBN 978-5-8114-3921-8. — TekcT : 31€KTpOHHBIH //
Jlanp : snexkTpoHHO-OMOMMOTEeuyHas cuctema. — URL: https://e.lanbook.com/book/206546

(mara obpamenus: 22.02.2026). — Pexxum nocTyma: 1y aBTOPHU3. TIOJIb30BATEIICH.

3. Kypc xuMuu opraHMuecKux BELIECTB M moiauMepHbix Matepuanos / B. U. Konoinos,
0. M. Bacunbuenko, H. B. Cemakuna [u ap.]. — 2-e usna., crep. — Cankr-IletepOypr :
Jlanb, 2024. — 276 c. — ISBN 978-5-507-48875-9. — Tekcr : anexTpoHHblid // Jlanp :
ANIeKTpOHHO-0MOMMoTeyHass cucrema. — URL: https://e.lanbook.com/book/365873  (nmara
obpamenus: 22.02.2026). — Pexum goctyna: ajis aBTOPHU3. MOJIb30BaTEIIECH.




0) JlonosHuTesbHasA JuTeparypa:
1. Tapactok, E. B. 3onb-renb TEXHOJOTHs TMOJYYEHUS CTEKIOKEPAMMUYECKUX U
ruOpuaAHbIX MOKpeITU : MoHOTpadus / E. B. Tapactok, O. A. Illunosa, C. B. XamkoBckuii ;
MI'TY, [kad. XTIIuVYII]. - [2-e u3a., noarot. mo ned. u3a. 2009 r.]. - Marautoropcek, 2016.

- 1 osnekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. 3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2826.pdf&show=dcatalogues/1/1133064/2826.pdf&view=true (mara oOpareHus:

22.02.2026). - MakpooObeKT. - TekcT : 31MeKTpOoHHBIN. - CBefeHust AoCTynHbl Takke Ha CD-
ROM.

2. Cepenko, O. A. U3menbueHue Kak CHOCOO TMOJIY4YEHHUS HAHOPA3MEPHBIX
MartepuaioB [DIeKTpoHHBIN pecypc] : meron. mocodue / O. A. Cepenxko, JI. M. Ilonyxuna. -
Mocksa : PHUO MIVYIAT, 2013. - 33 c¢. - Tekcr : osnekrponnsid. - URL:
https://znanium.com/catalog/document?id=293265 (mata obpamenus: 22.02.2026).

3. MazanoBa, B. JI. Hanokmactrepsl: peHTIC€HOCHEKTPAIbHBIC WCCICIOBAHUS U
KoMIlbloTepHoe MojenupoBanue / B.JI. Maszanosa, A.H. Kpasmnosa, A.B. Conparos. -
Mocksa : ®U3MATIINUT, 2013. - 184 c. ISBN 978-5-9221-1457-8, 100 sx3. - Tekcr :
anektpoHHbIA. - URL: https://znanium.com/catalog/document?id=219789 (nata oOpaieHus:
22.02.2026).

4. I'nezep, A. M. Hanokpucramisl, 3akajneHHble u3 paciuiaBa / A.M. I'mesep, W.E.
[TepmsikoBa. - MockBa : DUSMATIIUT, 2012. - 360 c. ISBN 978-5-9221-1373-1, 100 k3. -
Texcr : osnextponHbiif. - URL: https://znanium.com/catalog/document?id=229297  (nata
obpamenus: 22.02.2026).

5. bappibun, A. A. ®u3uK0O-XMMUS HAHOYACTHUL, HAHOMATEPUAIOB M HAHOCTPYKTYD
[DnexTponnbiii pecypc] : Yueb. mocobue / A. A. bapeidun, B. A. baxtuna, B. . Tomumnus,
H. II. Tomununa. - Kpacnosipck : COY, 2011. - 236 c. - ISBN 978-5-7638-2396-7. - Tekcr :
anektpoHHsld. -  URL:  https://znanium.com/catalog/document?id=100685. (mara
obpamenus: 22.02.2026).

6. dusnyeckue METObI HAHECEHUsI HAHOMOKPBHITHH : ydyeOHOe mocoOue Jyisi BYy30B /
Myxun Buxrtop Cepreesuu, byaunos Bnagumup BacunbeBuu, [llexrman Cemen PomanoBuu
[u op.] ; B. C. MyxuH [u np.] ; mox penakuuein B. C. Myxuna, C. P. lllexrmana. - 3-e usn. -
MockBa : HOpaiit, 2023. - 333 c. - (Beicmee oOpa3oBanme). - URL:
https://urait.ru/bcode/517127 (mara oOparnieHus: 22.02.2026). - URL:
https://urait.ru/bcode/517127. - URL: https://urait.ru/book/cover/F6FCOFED-A689-4CF0-
8901-78B24EA6CI1F1. - ISBN 978-5-534-13807-8.

7. HonomatoB Muxaun FOpbeBud. @U3MKO-XUMUSI HAHOYACTHI : ydeOHOe Iocolue
st By3oB / JlomomaroB Muxamn lOpseBuu, baxtusun Payd 3armmosuu, JloimomaroBa
Munana Muxainosaa ; M. FO. Jlomomaros, P. 3. baxtuszun, M. M. JlonomaToBa. - 2-¢ H3/I. -

MockBa : HOpaiit, 2023. - 285 <c¢. - (Beicmee o0Opa3oBanme). - URL:
https://urait.ru/bcode/518726 (mara oOparieHus: 22.02.2026). - URL:
https://urait.ru/bcode/518726. - URL: https://urait.ru/book/cover/D186172E-FB72-49C7-

AO7F-A3A1E440C304. - ISBN 978-5-534-13077-5.

8. BBenenne B HaHOXMMHIO : ydeOHOe mocobwe mnsa By3oB / JI. H. baunos, U. JI.
[lepdunosa, B. B. Ilonmskosa [u ap.] ; baunos JI. H.Ilepdunosa U. JI.,Ilonmskoa B.
B.,Cemenua A. B.,KpsutoB H. U.; biunos JI. H., Ilepdpunosa U. JI., Cemenua A. B., Kpsuios
H. U. - Canxkr-IlerepOypr : Jlans, 2023. - 80 c. - Kuura u3 xomwteknuu Jlans - Xumus. -
URL: https://e.lanbook.com/book/339680. - URL:
https://e.lanbook.com/img/cover/book/339680.jpg. - ISBN 978-5-507-46639-9. (mara
obpamenus: 22.02.2026).




9. Xunnu U. U. Beenenne B HaHOTEXHOJOTHH : yueOHOe mocobue / 1. Y. Xunuy, A.

A. Kononos, A. B. Komo6os ; Xunuu . U. KononoB A. A.Kono6os A. B. - CaHkrt-
[TerepOypr : PI'TIY um. A. U. I'epuena, 2023. - 112 c¢. - Kaura u3 komwiekiuu PTTIY uMm. A.
N. Tepuena - Hanorexnomoruu. - URL: https://e.lanbook.com/book/355364. - URL:
https://e.lanbook.com/img/cover/book/355364.jpg. - ISBN 978-5-8064-3338-2. (mara
obpamenus: 22.02.2026).
10. KBaHTOBBIC TOYKH: CHHTE3, CBOMCTBA W METOABl MX XapaKTepU3alMU : MPAKTUKYM /
I1. TI. 'mageiie, C. A. HoBukoBa, E. B. AuapeeB [u ap.] ; I'mageimes I1. I1.,HoBuxora C.
A.,AunpeeB E. B.,I'pudosa E. JI..Kunes B. A. - JlyOna : ['ocymapcTBeHHbBIN YHUBEPCUTET
«dy6nay, 2021. - 52 c. - Knura u3 kosuekuuu ['ocynapcTBeHHbI yHUBepcuteT «JlyoHa» -
Hanotexnosnoruu. - URL: https://e.lanbook.com/book/196960. - URL:
https://e.lanbook.com/img/cover/book/196960.jpg. - ISBN 978-5-89847-624-3. (mara
obpamenus: 22.02.2026).

11. FOcynoB A. P. Marepuansl u metoasl HaHoTexHojoruit / A. P. FOcynos, /. B.
Konpgpatees ; FOcynos A. P., Konapatee JI. B. - Yoa : BI'TIY umenn M. Axmysmisl, 2020. -
99 c. - Kuura u3 xosmekuuu BITIY umenu M. Axkmymisl - Hanorexnomoruu. - URL:
https://e.lanbook.com/book/170438. - URL:
https://e.lanbook.com/img/cover/book/170438.jpg. - ISBN 978-5-907176-81-2. (mara
obpamenus: 22.02.2026).




B) MeToanueckne yKasaHus:

1. TexHoNOrMYEeCKUE CBOMCTBA METAUIMUYECKUX MOPOIIKOB: MeToAd. yka3. / IlomsikoBa
M.A., Tl'ony6uuk D2.M. Maruuroropck: M3a-Bo Marnutoropck. roc. Texd. yH-ta um. [.U.
Hocona, 2013. 11 c.

2. Kunemaruyeckue mnapameTrpel Impouecca JIeOpMUPOBAHHUS HEKOMIIAKTHBIX
kepamuueckux Mmacc: Meroa. yka3. / Uykun M.B., BbapeimnukoB M.II., bakaes [[.P. —
Marnutoropck: MI'TVY, 2005. — 25 c.

3. HccnenoBanue YIUIOTHAEMOCTH METaUIMYECKUX HOpOIIKoB: Meroa. yka3. / I'yH
I'.C., Unpuna H.H., [TonsikoBa M.A / Marautoropck: MI'TVY, 2005. — 8 c.

4. CuroBslii aHamu3: Meroa. ykas. / Pyoun I'.Il., Unbuna H.H., [lonsxoBa M.A -
Marnutoropck: MI'TVY, 2007. — 12 c.

5. TIOTHOCTH W TIOPHUCTOCTh M3CIMI M3 HEKOMIAKTHBIX MaTepuaioB: Metos. ykas. /
Wneuna H.H. — Maruauroropck: MI'TY, 2003. — 5 c.

6. MccrnenoBanue peosIOTHUECKHX CBOMCTB moJuTeTpadTopITUiaeHa: Mertoa. ykas. /
I'yn I'.C., Yykun M.B., bapsiminukoB M.I1., Aanynos A.B. — Marauroropck: MI'TY, 2003.
—14c.

7. DOmanupoBaHue MeTajuinueckux usgenui: Meroa. yka3. / IlonskoBa M.A., Uykun
M.B. — Marnutoropck: MI'TY, 2008 — 9 c.

8. TampBanmveckoe MMHKOBaHME cTanmu: Meron. ykas. / Mycrapuna B.I. —
Maruuroropck: 'OY BIIO «MI'TVY», 2010. - 11 c.

9. Mexanu3mbl (POpMUPOBAHUS MEJIKOJIUCIIEPCHON CTPYKTyphl B mporeccax OM/I:
Meton. yka3. / XaputonoB B.A., SImameBa E.FO. — Maruutoropck: u3zi-Bo MarHuToropck.
roc. TexH. yH-ta um. .. Hocoga, 2011. — 36 c.

10. MopgenupoBaHue  Tmpouecca  pPaBHOKAHAJBbHOW  YIJOBOM  MPOTSHKKH €
ucrnoJib3oBaHueM nporpammHoro komiuiekca DEFORM-3D: Meroa. yka3. / Uykun M.B.,
bapeimankoB MLIL., TlomsxoBa M.A., EmaneeBa [[.I'., Ky3nemoBa A.C. — MarauToropck:
I'OY BIIO «MI'TY», 2010. — 20 c.

11. MogenupoBanue MpoLECCOB HWHTEHCHUBHOM IUIacTUYECKOW nedopmanuu ¢
ucrnoJib3oBaHueM nporpammHoro komiuiekca DEFORM-3D: Meroa. yka3. / Uykun M.B.,
bapeimankoB MLUIL., TlomsxkoBa M.A., EmaneeBa JI.I'., Moxuatkua A.B. — MarauToropck:
I'OY BIIO «MI'TY», 2010. — 20 c.

12. W3ydyenue ycTpoiicTBa U MPHUHIMUIOB pabOThl PacTpoOBOrO AIIEKTPOHHOTO
Mukpockona: Meroa. ykas. / Konnesa H.B., E¢pumona 0.1O., [TonsixoBa M.A. BapseiiiHukoB
ML.II. — Maruutoropck: MI'TY, 2011. -6 c.

13. Ckanupyromasi 30HA0Bass MUKpocCKomus: jabopatopHbiii npaktuky™m / Edumona
10.10., IonsikoBa M.A., I'ynun A.E. Marauroropck: U3n-Bo MarHuroropck. roc. TeXH. yH-
ta uMm. I".U. Hocosa, 2017. 34 c.

r) [Iporpammuoe obecnieuenue u MHTepHer-pecypcebi:

IIporpammHoe oGecrieyenne

HaunmenoBanue .
o Ne norosopa Cpoxk nelcTBUS JTULEH3UU
7Zip cB0OOTHO pacmpocTpansiemoe [10 0eccpodHo
FAR Manager cB0OOTHO pacmpocTpansiemoe [10 0eccpodHo

IIpodeccuonaibHbie 6a3bl JaHHBIX U HHPOPMAINMOHHBIE CIIPABOYHbIE CHCTEMbI
| HasBanue kypca | Cchuika




OnexTpoHHble pecypcbl Oubnuorekn MITY um. I'.H.|https://host.megaprolib.net/M
Hocosa P0109/Web

OnekTpoHHas 0a3a mepuoanyeckux u3gaHuii East View
Information Services, OOO «<MUIBUC»

https://dlib.eastview.com/

HannonaneHas nHpopmannonHo-ananutudeckas | URL:

cuctema — Poccuiickuii mHAEKC HaydyHOTO nuTUpoBaHus | https://elibrary.ru/project risc.
(PMHLY) asp

®enepanbHoe roCyJIapCTBEHHOE Oro/KeTHOE

YUpEXKJICHUE «DenepanbHbIi uHctutyT | URL: http://www1.fips.ru/

MIPOMBIIIJICHHON COOCTBEHHOCTH»
9 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue TUCHHILINHBI (MO1YJIs1)

MarepuanbHO-TeXHUYECKOE 00ecTieueHNE TMCIUIUIMHBI BKIIOYAET:

1. YyeOHnas aynuTopusi Ui IPOBEACHUS 3aHATUH JIEKLIMOHHOTO THIIAa OCHAIEHA:

- TEXHUYECKUMHU CpEJCTBAMU OOYUEHHUS, CIY)KAIIUMH JUIs MPEACTaBICHUS y4eOHOI
uHpopMauuyu OONBIION AayAUTOPUM: MYJIbTUMEIUNHBIMU CPEICTBA XpAaHEHHUA, Iepenadyd u
npecTaBieHus yueOHoM uHpopmanuy;

- CIIELMAJIN3UPOBAHHON MeOEIbIO.

2. YyeOHas ayauTopus Uil IPOBEICHUS IPAKTUUECKUX 3aHIATUN OCHAILlEHA!

- TEXHUYECKHMHU CpEJICTBAMU OOYUEHHUS, CIY)KAIIUMH JUIs MPEACTaBICHUS y4eOHOI
uHpopmauuyu OONBIION AayAUTOPUM: MYJIbTUMEIUNHBIMU CPEICTBA XpaHEHHUA, Iepenadyud u
npejcTaBieHus yueOHoM nuHpopmanmy;

- CIIELIMaJIN3UPOBAHHON MeOEIbIO.

3. VYwuebHass ayauTopusi i TPYIINOBBIX M HHAUBUAYAIbHBIX KOHCYJIbTAIlH,
TEKYILET0 KOHTPOJIS U MPOMEXYTOUYHOM aTTeCTalluy OCHAIlEHA!

- KOMIIbIOTepHOM TexHukoil c makerom MS Office, ¢ noxakimoueHueM K ceTH
«lHTEpHET» W € JOCTYNOM B DJJIEKTPOHHYK MH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpery
YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MeOEIbIO.

4. Tlomemenue st CaMOCTOSITEIIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTepHOM TexHuko c makerom MS Office, ¢ noxakimoueHueM K ceTH
«lHTEpHET» U € JOCTYNOM B DJJIEKTPOHHYK MH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely
YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MEOEIbIO.



IIpuioxenne 1

[To muctmmurae «OCHOBBI HAHOTEXHOJIOTHID TIPEIYCMOTPEHA ayJUTOPHAS ¥ BHEAYAUTOPHAS
caMOCTOsITeIbHAs paboTa 00yJarOImKXCs. AyAUTOPHAS CaMOCTOsITEIbHAs pad0Ta CTY/IEHTOB
MIPEIIToJIaraeT ygacTue B co0eceJ0BaHNN Ha 3aJaHHYIO TEMY, IIOJITOTOBKE 000CHOBAHHBIX OTBETOB Ha
BOIIPOCHI ITPETIOIABATEIIS U yYaCTHE B YCTHOM OTIPOCE, pa300p MPaKTHYECKUX BOIIPOCOB CO3IAHHUS
HAHOTEXHOJIOTUH.

Temsl coOecer0BaHMIA;

1. CpaBHUTH CYIIECTBYIOIINE TOYKH 3peHUS HA TeMy «HaHOTEXHOI0THM — 3aKOHOMEPHBIH dTall
Pa3BUTHS TEXHUKHU U TEXHOJIOTHIN.

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

YcTHbl onpoc:
Tema 1. Ilpumenenne 0D-HaHOCTPYKTYp B COBPEMEHHOM AIEKTPOHUKE.
Tewma 2. [Ipumenenue 1 D-HaHOCTPYKTYp /Ul IPOU3BOICTBA HAHOKOMIIO3UIIMOHHBIX MaTepUaJIOB.

Tema 3. HCpCHeKTI/IBBI BHCOAPCHUA MCTOI0B HAHOTEXHOJIOTHI B IMPOMBIIIJIICHHOC IIPOU3BOACTBO.

Bueayauropnast camocTosATenbHas paboTa 00y4Jaronnuxcsi OCYIIECTBISETCS B BUJIE U3yUEHUS
JUTEepaTyphl, MaTEPUAJIOB HHTEPHET-PECYPCOB 110 COOTBETCTBYIONIEH TeMe Jyisd BbIOOpa MaTepralia s
ydacTus B co0eceJoBaHMIX U YCTHBIX OIPOCax.



IIpunoxenne 2

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

CtpyKTypHBII
PYRTYP [Inanupyemsle
JJIEMEHT
pe3ynbTaThl 00y4YeHUs
KOMIETEHITUU

OneHouHbIE CpesicTBa

TCXHUYCCKUC CPCACTBA U TCXHOJIOTHU

OIIK-6: Cnocoben nmpuHIMaTh 000CHOBAHHBIE TEXHUUYECKHE PEIICHHS B IPO(PECCHOHATBHON eI TENbHOCTH, BEIOMPATh 3(h(heKTUBHBIE U OE30TIaCHbIE

OIIK-6.1 Omnpenensier nepeyeHb 000PyA0BaHUS
Ha IIPOU3BOJCTBE U B J1a00paTOpuH,
oOecrieunBaromee 0e30macHoe
MIOJIyYE€HUE U HCCIIEI0BaHUE
MAaTEPHAIOB U U3JEIIUN U3 HUX

Ilepeyennb BONpOCOB /I MOATOTOBKH K 324eTy:

1. BemecTBo, ¢a3za, matepuan. Uepapxuyeckoe CTpOCHHE MaTEpUATIOB.
Hanomarepuaiisl, TepMUHBI U OTIpe/ieNeHus, kinaccudukanus. Heoprannyeckue u
opraHuueckue (QyHKIMOHAJIbHbIE HaHOMaTepuaisl. [ uOpuHblie (Oprano-
HEOpPraHUYeCKHe U HEOPraHOOPIaHUYECKUE) MATEPHUAIIBL.

2. Vcropus BOBHUKHOBEHHUSI HAHOTEXHOJIOTMI U HayK O HAHOCHUCTEMAX.
MeXIMCUUIUIMHAPHOCTD U MYJIbTUIUCIUIUIMHAPHOCTD. [IprMepsl HAHOOOBEKTOB U
HAHOCHCTEM, X OCOOCHHOCTH M TEXHOJIOIMYeCKHEe NpuiokeHus. OOBEKThI U
METO/1bl HAHOTEXHOJIOTUH.

3. OCHOBHBIE TPUHIUIIBEI POPMUPOBAHUS HAHOCUCTEM. DUBHUYECKHE U XUMUUYECKHE
MeTobl. [Iporiecchl nomyueHuss HAHOOOBEKTOB «CBEPXY — BHU3M.

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

5. KBaHTOBBIE TOUKH, KBAaHTOBbIE sIMBI. [ [pUHIINIIEI pa3pabOTKU TEXHOJIOTUI
MOJTyYEHHUSI.

6. Kiactepbl. MeTo1bl mostyueHus KJIacTepoB. TeXHOJIOrnYecKue nNprueMsl U
obopymoBaHue.

7. TexHONOTHN «CBEPXY-BHU3)» MOJy4yeHHUs HaHo4YacTull. OO0Ias XapakTepucTHKa U
cnienupuieckne 0cobeHHOCTH MeTo10B. O0OpyI0BaHUE /ISl TTOJTyYSHHUS
HAHOYACTHUI METOJAMH «CBEPXY-BHU3.

8. TexHONOTHH «CHU3Y BBEPX» MOJTyUYeHUs: HaHo4YacTull. O0IIas XapakTepuCcTHKa 1
cnienupuieckne 0cobeHHOCTH MeTo10B. O0OpyI0BaHUE /ISl TTOJTyYSHHUS
HAHOYACTHUI METOJAMH «CHHU3Y-BBEPX).




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie
pe3ynbTaThl 00yYeHUs

OneHouHbIE CpesicTBA

9. 301b-renp METOA: JOCTOMHCTBA, HEAOCTAaTKU. [I[puMeHeHune 301b-Tep MeToaa
IUTSL TIOJTy4eHUs] HAaHOMaTepHasoB. TeXHOJIOTHUECKHe TPUEMBI U 000pY/I0BaHHE.
10. TexHonoruu u 060pyI0BaHUE JUIsl TOTYUYEHUS YTIEPOAHBIX HAHOCTPYKTYP.

11. Texnomoruu u o0opyaoBaHuE PU3NUECKUX METOOB TOTYUEHHSI HAHOTICHOK.
12. TexHosoruu u 000pyJO0BaHNE XMMUYECKUX METOJIOB ITOJIYy4Y€HHUSI HAHOTJICHOK.
13. Ilony4yenue HaHOIUIEHOK MeToI0M JIeHrMiopa-biokert. TexHonornyeckue
MpUeMbI 1 000py0BaHUE.

14. [ToBepXHOCTHOE MUKPOJIETUPOBAHUE.

15. MoHHas uMrutaHTanus.

16. TexHoMOrMM NOJYyYEHHS] HAHOKEPAMUKU.

17. HempepbIBHBIE METOABI HHTEHCUBHOM IIIACTUYECKON nedopmManiu.

18. MeTo1p1 MHTEHCHBHOM TIacTudeckoi aedopmanuu. TeXHOTOTUYeCKHe TPUEMbI
1 000pyI0BaHUE.

19. Texnonoruu camoc6opku. [Iporiecc camocO60pku, MOJIYIIPOBOTHUKOBBIE
OCTPOBKOBBIE CTPYKTYpbl, MOHOCJIOH.

20. CamoopraHu3anys Kak IpueM MOoJy4eHHUs] HAHOCTPYKTYp. TeXHOIOornueckue
MpUEMBI 1 000pYyI0BaHHE.

21. Texnonorndyeckre 0cOOEHHOCTH U 000PYIOBAHUE MOTYYSHUST aMOP(HHBIX
METaJJIOB.

22. JIutorpadus. TexHoIOrHIecKue mprueMsl 1 000pyI0BaHHE.

23. buOHaHOTEXHOJIOT M.

24. CynpamoJieKynspHasi opraHu3anus MoJaeKya. MoseKkyasipHOe paclio3HaBaHue.
[TonumepHbIe MAaKPOMOJIEKYIIBI, METO/IbI UX MOydeHHs. CamoopraHu3anus B
MOJIMMEPHBIX cucTeMax. CylnpaMoJIeKyIsipHbIe TOJUMEpHI.

25. ®u3uka HaHOYCTPOICTB. MeTo/1bl CO3/1TaHUSI HAHOYCTPOUCTB. MexaHnueckue u
AJIEKTPOMEXAHUYECKHE MUKPO U HaHOYCTpoWcTBa. CEHCOpPHBIE AIEMEHTHI MUKPO- U
HaHO-CUCTEMHOM TEXHUKH.

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

27. HanomopuCThIE€ CTPYKTYPBI, 0COOCHHOCTH CTPYKTYPHI, CBOWCTBA, METOIbI




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie
pe3ynbTaThl 00yYeHUs

OneHouHbIE CpesicTBA

MOJTyYEHUSI.
28. IlepcrieKTUBBI MPUMEHEHHUSI HAHOTEXHOJIOTUH JIJIsl CO3/ITaHUSI MaTePUAJIOB U
CTPYKTYp C 3aJJaHHBIMHU CBOMCTBAMHM.

29. DKOJ0rMYeCcKHUe aClIeKThl HAHOTEXHOJIOTUH.

30. ObecnieueHne 0XpaHbl OKPYKAOLIEH CPebl U 30POBbS YEJIOBEKA IPU
pa3paboTke HAaHOTEXHOJIOTHid, POU3BOJICTBE U IKCIUTyaTallid HAHOMATEPHAJIOB U

HaHOCTPYKTYP.

OIIK-6.2

O1eHUBAET MO KPUTEPHUSIM
TEXHOJOTUYECKHI ITPOLIECC B
poheCCUOHANIBHOM 00JIACTH C TOYKH
3peHust 6€30MacHOCTH U

3¢ dEeKTUBHOCTH

Ilepeuens 3axanuii 1J151 BHIPAGOTKH NMPAKTHYECKUX YMEHMit
U IPUOOpeTeHHs] HABBIKOB B PellIeHUM 32124 B NIpeJAMeTHOI 00J1acTH:

1. Onpenenenue 0COOEHHOCTEN CTPYKTYPHOTO COCTOSTHUSI HAHOMATEPHUAJIOB
Pa3INYHON MEPHOCTH.

2. Meto/1bl M3y4EeHHSI COCTaBa U CBOMCTB HAHOCTPYKTYp U HAHOMAaTepHaJIOB
pa3InYHON MEPHOCTHU

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

4. TexHonoru4uecknue 0COOEHHOCTH NpuMeHeHus 1 D-HaHOCTpYKTYp ISt
MOIU(UIMPOBAHUS KOHCTPYKIIHOHHBIX MaTEPUAIOB

5. TexHonorunueckre OCHOBBI (HOPMHUPOBAHHS HAHOTUIEHOK U HAHOTIOKPBITHIA
6. TexHOJIOTMYECKHE OCHOBBI MTOJIy4€HUSI METAJJIOB U CILIABOB C
YIBTPaMENIKO3EPHUCTON CTPYKTYpOil MeTo1aMi 00pabOTKH JaBICHUEM.

IIpuMepHBIi nepedyeHb 3aJaHUM /1 OATO0TOBKH K YCTHBIM ONPOCaM U
coleceJ0BaHUSAM.

1. AHanu3 AelCTBYIOIKX CTAHAPTOB HA TEPMUHBI U ONIPEAEICHMS B 00J1aCTH
HAHOTEXHOJIOTUI U HAHOMATEPUAJIOB.

2. Tlouck cnenuanbHON HayYHO-TEXHUUECKOM JIUTEPATYPHI, TATEHTHOM
uHpOpManny, TeMaTHIeCKuX MHTepHET-pecypcoB, CIeNUAIN3UPYIOIIUXCS B
00J1aCTH HAHOTEXHOJIOTUH ¥ HAHOMATEPHAJIOB.

3. W3yueHue 0OCHOBHBIX IPUHLUIIOB KOHCTPYUPOBAHUS TEXHOJIOTHI U UX
ajanranus s paspabOTKH HAHOTEXHOJIOTUH C Y4ETOM MEPHOCTH HAHOCTPYKTYP U




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie
pe3ynbTaThl 00yYeHUs

OneHouHbIE CpesicTBA

HaHOMaTEpPHUAJIOB.

4. YcTaHOBIIEHNE MEXIMCIUILUIMHAPHBIX CBSI3€l, HEOOXOIMMBIX JJIsl aHAJIW3a U
pa3paboOTKU AIIEMEHTOB HAHOTEXHOJIOTHH JUTS MOJTyYeHUs HAHOMATEpHAJIOB U
HAaHOCTPYKTYp Pa3aM4HON MEPHOCTH.

5. Ilouck Hay4HO-TEXHUYECKOW HH(OPMALIUK U aHATIU3 aIropuT™Ma BblOOpa
HAaHOMAaTEpPHAJIOB U HAHOCTPYKTYP pa3IndHON MEPHOCTH J1JIsl pabOTHI B
ONPEENIEHHBIX YCIOBUAX 3KCILTyaTalllH.

6. [lonck Hay4HO-TEXHUYECKOW HH(OPMALIMY U aHATIU3 aIropuT™Ma BbIOOpa
HAaHOMAaTEepHAJIOB U HAHOCTPYKTYP pa3IMYHON MEPHOCTH JJIsl BBIOOpA TEXHOJIOTUN
UX MOJTY4EHHUSI.

7. Ilouck Hay4HO-TEXHUYECKON MH(OPMALINY U aHAJIN3 BPEIHBIX M OTIACHBIX
(axTOpPOB HAHOTEXHOJIOTHH, OKa3bIBAIOLINX BIMSHIE HAa OKPYKAIOUIYIO CPEy U
3JI0pPOBbE YETIOBEKA.

TeMbl KOHTPOJILHOM PadoOTHI:

1. Onpenenenyisi HAHOHAYKH, HAHOTEXHOJIOT MU, HAHOMAaTEPHAJIOB.
2. Knaccudukanus HaHOMaTepHaoB.

3. OCHOBHBIE THUIIBI CTPYKTYP HAHOMAaTEPUAJIOB.

4. dusznyeckue MPUYUHBI CIEHU(PHKN HAHOMATEPUAIIOB.

5. Knacrepsl B HaHOMaTepHanax.

6. OcHOBHbIE 00J1aCTH IPUMEHEHUSI HAHOMAaTEPHUAJIOB.

7. ObnacTy MpUMEHEHHs] HAHOMAaTEPUAJOB.

8. HanoMarepuaiibl U UHCTPYMEHTHI.

9. Hanomarepuaisl B KOMIIO3UTaX.

10. Hanomatepuaisl B 3JIEKTPOHHUKE.

11. HanomaTtepuayibl B BOEHHOM TEXHUKE.

12. Haomarepuaisl B TpHOOTEXHUKE.

13. Hanomarepuaiibl B MEIUIIMHE U B OMOJIOTHH.

14. Metoabl NOTy4eHHs] HAHOIIOPOIIKOB.

15. TexHOIOrNM BEICOKOHEPrETUYECKOr0 CUHTE3a MOJTYYECHHS] HAHOTIOPOIIIKOB.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemslie

pe3ynbTaThl 00yYeHUs Ouenourpie cpencTsa

16. TInazMoXUMHUYECKUN CUHTE3 MOJIYYEHHS HAHOIOPOIIKOB.

17. Metoap! pU3MUECKOTO OCAXKACHUS U3 MapOBOM (ha3bl MOTyUSHHS
HaHOIIOPOUIKOB.

18. B3priBHOE HcniapeHue Il MOIy4E€HNs HaHOTIOPOILIKOB.

19. MexaHuueckoe pa3mMesbueHHUe JUIsl MOTy4eHUs] HAHOMAaTEpUaoB.

20. Meroap! popMOBaHUS U3AEIUN U3 HAHOIIOPOILIKOB.

21. Meroap!l NOIy4eHHs] HAHOMATEPUAJIOB C UCIOIb30BAaHUEM aMOP(PHU3aALUH.
22. Meroap!l NOIy4eHHs] HAHOMATEPUAJIOB C UCTOIb30BAHUEM UHTEHCUBHOM
miacTuye-

ckoit nehopmarum.

23. Meroapl NOIy4eHHs] HAHOMATEPUAJIOB C UCTIOIb30BAHUEM TEXHOJIOT UM
00paboTku

MTOBEPXHOCTH.

24. Meroapl NOIy4YeHHs] HAHOMATEPHUaIOB, OCHOBAaHHBIX Ha TEXHOJIOIUSX HOHHO-
Jy4€BOTO PACIbUICHUS U MOHHOW MMILIaHTallUU.

25. JlazepHas rpymnmna METOJ0B MOJIY4Y€HUs HAHOMATEPHAIIOB.

26. dynnepeHbl, HAHOTPYOKH.

27. I'padensr.

28. KBaHTOBBIC TOYKH, HAHOTIPOBOJIOKH, HAHOBOJIOKHA.




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

HpOMC)KYTOLIHaSI arrecranud 110 JUCHUIIIINHE «OCHOBBI HAHOTEXHOJIOTHIY» BKJIFOYAET
TEOPETUYECKUE BONPOCHI, MIO3BOJISIOUINE OLEHUTh YPOBEHb YCBOCHHUS 00YyUalOIMMUCS 3HAHUN, U
MIPaKTUYECKUE 3a/1aHusl, BBISBIISIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BJa/ICHUH,
mpoBoaAUTCS B opMe 3adeTa.

Ha OIICHKY «3a4TEHO» CTYJCHT JIOJDKEH MOKa3aTh BRICOKHUN YPOBEHB 3HAHUS MaTepHalia Imo
AUCHUIIIMHE HE TOJIBKO Ha YPOBHC BOCIIPOU3BECACHUA U 00BICHEHUS I/IH(l)OpMaIII/II/I, HO U
MPOACMOHCTPUPOBATH MHTCIIJICKTYAJIbHBIC HABBIKH PCHICHUS HpO6J'I€M, HaXO0XICHUA
YHHUKAJIBHBIX OTBCTOB, BBIHCCCHUA KPUTUICCKUX cyxcz[eHHﬁ; MMpOACMOHCTPUPOBATD 3HAHHUEC U
IMOHUMAHHUEC 3aKOHOB NWCHUITIMHBI, YMCHHUEC OIICPUPOBATH 3TUMU 3HAHUSAMU B
pohecCHoHANTBHOM IEATEITLHOCTH;

Ha OLCHKY «HE 3a4YTCHO» CTYACHT HC MOXKECT IMOKA3aTh 3HAHHA Ha YPOBHE BOCIIPOU3BCACHUA U
00BICHECHUS I/IH(l)OpMaIII/II/I MO0 JUCHUIINIMHE, HC MOXKET ITOKAa3aTb MHTCIIJICKTYAJIbHBIC HABBIKH
peIICHMA MMPOCTHIX 3aJa4, YMCHHUEC KPUTHYCCKH OLICHUBATh CBOH JINYHOCTHBIC KAQ4YCCTBA.



