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JIuer aktyanu3anuu padodye nporpaMmmbl

Pabouyas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu kadeapsl TexHomoruit 00pabOoTKH MaTepUaIOB

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

Paboyas mporpamma nepecMoTpeHna, oocyxkieHa u ogoopena st peanusamuu B 2025 - 2026
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 peanusamuu B 2026 - 2027
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

[Iporokom oT 20 1. 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

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

Pabouyas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2028 - 2029
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. CTpyKTYypa, 00bEM M coleprkaHue JUCHUNINMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABISIET 4 3a4eTHHIX eauHuIl 144 akaa. 4acoB, B TOM

qucle:

— KOHTaKTHas paborta— 8,7 akaJl. 4acoB:
— ayJIMTOpHAs — § aKaJl. 4acoB;
—BHeayauTopHas — 0,7 akaji. 4acoB;

— caMocTosiTenpHas padota— 131,4 akas. gacos;

— B (popMe MpakTUYecKoi moaroToBku — 0 akaj. yac;

— MOJArOTOBKA K 3a4€Ty — 3,9 akan. yac
dopma aTTeCTalUY - 3a4ET

AynuTopHast 2 =
KOHTaKTHas pabora E % Dopma TeKyLero
IS Bu KOH 1
Paszen/ Tema 9 (B akaj. yacax) E > A 5 OHTPOI Koxn
= & O | camocrosTensHOM | ycreBaeGMOCTH U
JTUCIMTUTAHBI & 2 = . | xommerenimn
S & paboThI MPOMEKYTOIHOM
Tex. mab. | mpaxT. 29 aTTecTalMu
3aH. 3aH. | O &
1.
1.1 Tema 1. OcobenHocTH
HaHOC TYPHOTO
TPYKTYP CpaBHeHue
cocrosiaus. OcobeHHOCTH CYILECTBYIOMIX
CBOWCTB HAHOMAaTEpUAJIOB it o OIIK-6.1,
4 1 32,4 | Touek 3penusi 00 | CoOecenoBanue.
u HaHOCTPYKTYP. OIIK-6.2
YPOBHE Pa3BUTHS
Knaccudukanus o
HAHOTEXHOJIOTHH.
HAaHOMATEPUAJIOB u
HAHOCTPYKTYP.
Uroro no pazneny 1 32,4
2.
[Tounck
JIOTIOTHUTEIBHON
uHdopmaLuu o
2.1 Tema 2. 0D- MEPCIIEKTUBAX VYerHbli onpoc.
HaHOCTPYKTYPBHI. 4 1 10.61 | 30 | MpuMeHeHns 0D- Cnava OIIK-6.1,
OCHOBHBIE ~ OCOOEHHOCTH ’ HAHOCTPYKTYP. MIPAKTUYECKOU OIIK-6.2
MOpP(}OTIOTUH U CBOKWCTB. IoaroToBka K padoThI.
craue
MPaKTUIECKOI
paboThL.
HUroro no pasneny 1 1/0,61 | 32
3.
[Tounck
JIOTIOTHUTEIBHON
nuH(OpMAITHH O
3.1 Tema 3. 1D- (opmar N
HAHOCTDYKTYPbI D- MePCIICKTHBAX VYcrHbIit onpoc.
’ npumenenus 1D- Cnava OIIK-6.1,
HaHOCTPYKTYpBI. 4 1 2 32 .
HAHOCTPYKTYP. MPAKTUYECKOU OIIK-6.2
OCHOBHBIE ~ OCOOEHHOCTH
CTpYKTYDH H CBOHCTS IToaroroBka k paboThI.
Py ’ craye
MPaKTUIECKOI
paboThL.
Wroro no pasgeny 1 2 32




[Tounck
JIOIOJTHUTENIBHON
nHdopmaLu o
4.1 Tema 4. 3D- HPOTAI;ITH(I)J;ZI:(HHX YcrHbli ompoc.
HaHOCTPYKTYPBHI. Cnaua OIIK-6.1,
OCHOBHBIE ~ 0COOEHHOCTH VI |35 ?{(;J;%ZQHMT?’D_ IIPAaKTUYECKON OIIK-6.2
CTPYKTYPBI U CBOMCTB. Hoargﬁxﬁ' paboThI.
craue
MPaKTUIECKOI
paboThL.
HUroro no pasneny /11 | 35
Uroro 3a cemectp 4/1,6111131,4 3a4ér
Hrtoro no aucuuiuinHe 4/1,6111131,4 3ayer




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

OOpazoBarenbHbI MPOLECC MO JIUCUUIUIMHE CTPOUTCS HA OCHOBE KOMOMHAIMU
CJIEIYIOIIMX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

WuTerpanbHyto MoJellb 00pa30BaTEIbHOrO Ipoliecca MO AUCHUIIIMHE (OPMHUPYIOT
TEXHOJIOTUU METOJIOJIOTUYECKOTO YPOBHSI: MOJIYJIbHO-PEHTHHIOBOE OOy4E€HHE, TEXHOJOTHS
MOATANHOTO (OPMHUPOBAHUS YMCTBEHHBIX JIEHCTBUN, TEXHOJIOTHSI Pa3BUBAIOIIETO OOYy4eHMS,
3JIEMEHTHI TEXHOJIOTMH PAa3BUTHS KPUTUUECKOTO MBIILICHUSI.

Peanuzanus naHHOW MOJENM MpeArnosaraeT HCHOJb30BaHUE CIEIYIOIIMX TEXHOJIOTHI
TaKTUYECKUX MPOLEAYD:

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

- mpaktudeckue (yriyOjeHue 3HAHWM, MOJIYYEHHBIX Ha TEOPETUYECKUX 3aHATHUSX,
pereHue 3aaa4);

— TpEeHUHToBbIE ((POPMUPOBAHME OIPENEICHHBIX YMEHUIl U HaBBIKOB, ()OPMUPOBAHUE
QITOPUTMUYECKOTO MBILUICHHUS);

— aKTHUBM3alMU I[I03HABATEIbHOW JIEATENbHOCTH (IIPUEMBbl TEXHOJOTMH pPa3BUTHUS
KPUTHYECKOTO MBIIUIEHUSI Yepe3 UYTEeHHWe U IUChbMO, paboTa ¢ JIUTEepaTypod, MOATOTOBKA
Ipe3eHTalHi);

— caMOYIIpaBJIeHUs (CaMOCTOsITeNIbHasl paboTa CTYAEHTOB, CAMOCTOSITEIbHOE U3yYEHHE
MaTtepuana).

Pekomennyercss ucnoJsib30BaHH€ HWH(GOPMALMOHHBIX TEXHOJOTHMH MpU OpraHu3aluu
KOMMYHMKAIIUU CO CTYJAEHTaMM JUIsl MpeAcTaBlieHuss MH(GOpMaluy, BbIJIaYM PEKOMEHAAUUN U
KOHCYJbTUPOBAHUS TI0 ONEPATHBHBIM BOIPOCaM, HCIOJIb30BAHUE MYJIbTUMEIUA-CPEACTB 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. Kanycrun, B. U. TexHonorus mpon3BoACTBa U KOHTPOJIb KA4ECTBA HAHOMATEPHUAIIOB U
HaHOCTPYKTYp : yueO. nocodue / B.W. Kanyctun, A.C. Curos. — Mocksa : UHOPA-M, 2019. —
244 c. — (Bricmee oOpa3oBaHue: bakanaspuar). —
www.dx.doi.org/10.12737/textbook 5¢359a09b32044.60767097. - ISBN 978-5-16-013806-0. -
Tekcr : 35eKTpoHHBII. - https://znanium.com/catalog/document?id=339390

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. Tapacrok, E. B. 3onb-renb TEXHOJOTHS TNOJYYEHHUS CTEKIOKEpAaMUYECKUX U
rubpuHbIX okpeiTii : MoHorpadus / E. B. Tapaciok, O. A. Illunosa, C. B. XamkoBckuii ;
MI'TY, [kad. XTTIuVII]. - [2-e uza., moarot. o ned. uza. 2009 r.]. - Marauroropcek, 2016. - 1
anektpod. ont. jguck (CD-ROM). - 3arn. ¢ turyn. oskpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2826.pdf&show=dcatalogues/1/113
3064/2826.pdf&view=true (mata oOpamenus: 04.05.2023). - MakpooOsekr. - Tekct
ANIEKTPOHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

2. Cepenko, O. A. N3menpueHne Kak cnocod MoxydyeHuss HaHOPAa3MEPHBIX MaTEpUajoB
[DnexTponnbii pecype] : Mmeron. mocodue / O. A. Cepenko, JI. M. [lonyxuna. - Mocksa : PUO
MI'VAT, 2013. - 33 c. - Tekcr : AIIEKTPOHHBIH. - 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. ConngaToB. - 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. Hanoxkpuctamsl, 3akaneHHble n3 pacruiaBa /| A.M. I'mesep, U.E.
[lepmsikoBa. - Mocksa : ®USMATIIUT, 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. ®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 :
anexTpoHHbIi. - 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-Bo Maruuroropck. 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. IITOTHOCTH W MOPUCTOCTh M3JCIHN W3 HEKOMIIAKTHBIX MaTepuanioB: 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 MPOTSIKKH C HCIIOJIb30BAaHUEM
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
ucrnoJsib3oBaHueM 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., Epumosa 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

Haumenosanue 10 Ne norosopa Cpox neicTBUS TULICH3UN
MS Office 2007 Ix¢ 135 o1 17.09.2007 Geccpouno
Professional

7Z1p cB0001HO pacrpoctpansemoe [10 OCCCPOIHO

FAR Manager cB0001HO pacnpoctpansemoe [10 OCCCPOIHO

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

HasBanune xypca CchuIKa
denepanbHOE rOCY/IapCTBEHHOE OO0 KETHOE
yapexaenne «Denepanbubiii nactuTyT npomeinuiennoi| URL: http://www]1.fips.ru/

COOCTBEHHOCTHY

Nudopmannonnas cucrema - EquHoe okHO pocTtyna K
nHGOPMAITMOHHBIM PECypcam

[TouckoBass cucrema Axamemus Google (Google

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

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

Scholar)

Hannonanshas MH(POPMaIMOHHO-aHATUTUYECKAS URL-

cucreMa — POCCUICKMI MHJIEKC HAYYHOT'O UTUPOBAHUS h i . .
ttps://elibrary.ru/project risc.as

(PUHLI) P y.rw/project_ P

OnekTpoHHas 0a3a neproanueckux u3ganuii East View
Information Services, OO0 «MIBUC»
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

https://dlib.eastview.com/

MarepuanbHO-TeXHUYECKOE 00ecredeHNEe TUCIUIUINHBI BKIIFOYAET:

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

- TEXHUYECKHMMH CpPEICTBAMU OOYYEHHUS, CIYKAUIUMHU Ul MPEACTaBICHUs y4eOHOMU
uHpopmauuyu OOJIBIION ayIUTOPUU: MYJIbTUMEIUMHBIMU CpEJICTBAa XpaHEHUs, Nepetadyu U
npeicTaBIeHus yueOHOU HHPOopMaIY;

- CHIeHaIn3UPOBAHHON MeOebIo.

2. YuebHast ayIuTOpus JUIsl IPOBEIEHUS MPAKTUUECKUX 3aHATHI OCHAIlleHA!

- TEXHUYECKHMMH CpPEICTBAMU OOYYEHHUS, CIYKAUUMHU Ul MPEACTaBlICHUs y4eOHOMU
uHpopmauuy OOJIBIION ayIUTOPUU: MYJIbTUMEIUMHBIMU CpEICTBAa XpaHEHUs, Nepenadyu U
npeicTaBiIeHus yueOHOU HHPOopMaIIY;

- CHIeHaIn3UPOBAHHON MeOebIo.

3. YaeOHas aytuTOpHs JIsl BHITIOJTHEHUS KypCOBBIX MPOEKTOB (paboT) ocHaIIeHa:

- KoMIbIOTepHOU TexHukoi ¢ makeroM MS Office, ¢ noaxitouenuem k cetu «MHTepHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA;

- CHIeHaIN3UPOBAHHON MeOebIO.

4. YyeOHas ayAUTOpHs AJsl TPYNIOBBIX U UHIMBUIYAIbHBIX KOHCYIbTALMM, TEKYIIETO
KOHTPOJISl U IPOMEXYTOUYHOM aTTeCTallMH OCHAIICHA:

- KoMIbIOTepHOU TexHukoi ¢ makeroM MS Office, ¢ noaxiitouenuem k cetu «HTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA;

- CHeHaIn3UPOBAHHON MeOebIo.

5. IlomenieHue y1si CaMOCTOSITENIHHOM paOOTHI OCHAIIEHO:

- KoMIbIOTepHOU TexHukoi ¢ makeroM MS Office, ¢ noaxitouenuem k cetu «MHTEpHET»
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA;

- CHIeHaIn3UPOBAHHON MeOebIo.



IIpuiaoxenne 1

[To mucuunnnne «OCHOBBI HAHOTEXHOJIOT U IPEYCMOTPEHA ayJUTOPHAS ¥ BHEAYAUTOPHAs
caMOCTOsITeNIbHAs paboTa 00yJarmKXCcs. AyAUTOPHAS CaMOCTOsITEIbHAs Pad0Ta CTY/ICHTOB
MpEIoJaraeT yyacTue B COOECeJOBaHNHM Ha 3aJaHHYIO TeMY, TIOJIrTOTOBKE 000CHOBaHHBIX
OTBETOB Ha BOIPOCHI MPEIO0IAaBATENS U yUaCTUE B YCTHOM OIpoce, pa300p MpaKTHYECKUX
BOIIPOCOB CO3J]aHUSI HAHOTEXHOJIOTHH.

Temsl cobecen0BaHui:

1. CpaBHUTH CyIIECTBYIOIIME TOUKU 3peHus Ha TeMy «HaHOTeXHOoJI0rnu — 3aKOHOMEpPHBIH 3Tall
Pa3BUTUS TEXHUKHU U TEXHOJIOTUID».

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

VYcTHbI onpoc:

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

Tewma 2. [Ipumenenue 1 D-HaHOCTPYKTYp [UIs MPOU3BOACTBA HAHOKOMITO3UIIMOHHBIX
MaTepHaJIOB.

Tewma 3. [lepcrieKTUBBI BHEAPEHUS METOI0OB HAHOTEXHOJIOTHH B MPOMBIILIEHHOE ITPOU3BOJICTBO.

Bueayauropnast camocTosATenbHas paboTa 00y4JaronInuxcsi OCYIIECTBISETCS B BUJIE U3yUEHUS
JUTEpaTyphl, MaTEpPHAJIOB HHTEPHET-PECYPCOB 10 COOTBETCTBYIOIIEH TeMe Ui BbIOOpa
MaTepuaia Jjs ydacTus B coOeceJOBaHUSIX U YCTHBIX ONPOCaXx.



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 mpuHIUMAaTh 000CHOBAHHBIE TEXHHUUYECKHE PEIIECHHS B TPO(PECCHOHATBLHOM e TeTbHOCTH, BEIONPATh 3(h(heKTUBHBIE U OE30TIacHbIE
TEXHUYECKUE CPEACTBA M TEXHOJOTUU

OIIK-6.1

Omnpenenser nepeyeHb 000py10BaHUs
Ha IPOU3BOJCTBE U B J1a00OpaTOpHH,
oOecrieunBaromee 0e30macHoe
MIOJIy4YE€HHUE U HCCIIEI0BAHNE
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
opranuueckue (QyHKIMOHaJIbHbIe HaHOMaTepHuaibl. [ MOpuaHble (oprano-
HEOPraHUYECKHe U HEOPraHOOPIaHUYECKUE) MATEPHUAIIBL.

2. Vcropus BOBHUKHOBEHHUSI HAHOTEXHOJIOTMI U HayK O HAHOCHUCTEMAX.
MeXIMCIUIUIMHAPHOCTD U MYJIbTUIUCIUIUIMHAPHOCTD. [IprMepsl HAHOOOBEKTOB U
HAaHOCHCTEM, X OCOOCHHOCTH M TEXHOJIOTMYECKHE NMPHIIoKEeHNUs. 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 sIMBIL. [ [pUHIINIIBI pa3pabOTKU TEXHOJIOTUI
MOJTyYEHHUSI.

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

7. TexHONOTHN «CBEPXY-BHU3)» MOIydyeHHU HaHo4YacTull. OO0Ias XapakTepucTHKa U
cnienupuieckre 0codeHHOCTH MeTo10B. OO0pyI0BaHKE IS TTIOTYIEHUS
HAHOYACTHUI 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, HeAOCTAaTKU. IIpuMeHeHue 30b-renp 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. Texnonoruu u 000pyJOBaHNE XUMHUUECKUX METOJIOB TIOJTYUYEHHUS HAHOTUICHOK.
13. Ilony4yenue HaHOIUIEHOK MeToI0M JleHrMiopa-biokert. TexHonornyeckue
MpUeMbI 1 000py0BaHUE.

14. [ToBepXHOCTHOE MUKPOJIETHUPOBAHUE.

15. MoHHas uMrutaHTanus.

16. TexHoMOrMM NOJSYYEHHS] HAHOKEPAMUKU.

17. HempepbIBHBIE METOABI HHTEHCHBHOH IIIACTUYECKON nedopmManu.

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

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

20. CamoopraHu3anus Kak IpueM MoJIydeHUs] HAHOCTPYKTYp. TeXHOIOorn4eckue
MpUEMBI 1 000pYyI0BaHHE.

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

22. Jlutorpadus. TexHomOrn4ecKue mpuemMbl 1 000pyI0BaHHE.

23. buOHaHOTEXHOJIOTUH.

24. CynpamoJieKynspHasi opraHu3anus MoJjiekys. MoJekyaspHoe pacrio3HaBaHHUE.
[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 HaHOYCTpoiicTBa. CEHCOPHBIE 3IEMEHTHI 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 JUIs CO3/IaHuUsI MaTepUaAJIOB 1




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 HAHOMATEPHUAJIOB
Pa3IMYHON MEPHOCTH.

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

3. TexHosnornueckre 0coOEHHOCTH nosydeHus 0D-HaHOCTPYKTYp METOIOM
IIOPOLIKOBOW METaJUTYpTUH.

4. TexHonoru4ecknue 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
YIBTPAMENKO3EPHUCTOU CTPYKTYpPOI MeToJaMHu 00paOOTKU JTaBJIEHHEM

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-TEXHUUYECKOM JIUTEPATYPhI, 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 1 pa3pabOTKU HAHOTEXHOJIOTUH C Y4ETOM MEPHOCTH HAaHOCTPYKTYp U
HaHOMaTEpPHUAJIOB.

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

5. [louck Hay4HO-TEXHUYECKOW MH(OPMALINY U aHATIU3 aJrOpUTMa BhIOOpa
HAaHOMATEpPHAJIOB U HAHOCTPYKTYP pa3INIHON MEPHOCTH JUIsl 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 HaHOMaTepHaIOB.

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. Hanomarepuasibl 1 UHCTPYMEHTHI.

9. Hanomarepuaisl B KOMIIO3UTaX.

10. Hanomatepuaisl B 3JIEKTPOHHUKE.

11. HanomaTtepuayibl B BOEHHON TEXHUKE.




CrpyKTypHBII
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12. Haomarepuainsl B TpHOOTEXHUKE.

13. Hanomatepuaisl B MEAUIIMHE U B OMOJIOTHH.

14. Metoabl NOTy4eHHs] HAHOIIOPOILIKOB.

15. TexHOMOrHM BEICOKO3HEPIrETUYECKOTO CUHTE3a MOJYUYECHHUS! HAHOTIOPOIIKOB.
16. TIna3MoOXMMHUYECKUN CUHTE3 MOJIYYEHHS HAHOIOPOIIKOB.

17. Metozap! pU3MUECKOTO OCAXKACHUS U3 MapOBO (ha3bl MOTyYSHHS

HaHOIIOPOUIKOB.
18. B3priBHOE ucniapeHue 1

MOJTY4CHUS HAHOIIOPOIIKOB.

19. Mexanuuyeckoe pa3mMelb4eHue JUIs OJIy4eHNss HAHOMATepUaJIOB.

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 OJIy4eHHs] HAHOMATEPHUAJIOB C UCTIOJIB30BaHUEM TEXHOJIOTUI

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, MIO3BOJISIONINE OLEHUTh YPOBEHb YCBOEHHUS 00YyUalOIMMUCS 3HAHUH, 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 JUCHHUITIIIMHE HE TOJIBKO Ha YPOBHE BOCIIPOMU3BCACHUA U 00BICHEHUS I/IH(l)OpMaHI/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 3HAHUSAMU B
pohecCHOHANTBHOM IEATETLHOCTH;
Ha OIICHKY «HE 3a4TEHO» CTYACHT HE MOXKET M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEIICHUS U
00BsACHEHUS I/IH(bOpMaHI/II/I 10 JUCHUITINIMHE, HC MOXKET IOKa3aThb MHTCIIJICKTYAJIbHbBIC HABBIKU
pEeICHHUA IMPOCTHIX 3a4a4, YMCHHUEC KPUTHYCCKHU OIICHUBATL CBOH JIMYHOCTHBLIC KA4YCCTBA,



