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JIuer perverpanuy HiMeHeHHI H TOIO THEHMI

Ne Pazpen PITJT Kpartkoe Jara, TTopmuck 3aB.
o (MozyJist) co/iepKaHNe H3IMEHeHHS Ne Kadegpoii
/HoTI0IHEeHH S MPOTOKOJIA
3ace/laHusL
Kadeapsl

1 | 8 Yuebro- AKTyamazanus yueGHo- 3.09.2019 @’—“-:‘;_"
METO/IHIECKOE H METOIHYECKOTO H Nel 22 e
HHPOpPMAITHOHHOE | HH(OPMAITHOHHOTO
obecredeHne obecneyeHUs
JTACITHILTHHBI JIHCITHTLTHHEI
(Motyzst)

2 | 8 YuebGuo- AKTyamuzanus yueGHo- 3.09.2020 6-4,:7
METOIHYECKOE H METOAHYECKOr0 H Nel L i
HHPOPMAHOHHOE | HHPOPMAITHOHHOTO
obecneucHue obecneueHus
JHCIHILTHHBI JIACIIHILTHHBI

(mojyns)




1 Ilenu ocgoeHus1 OuCYunIUHbI
Lensmu ocBoeHUs! JUCLUIUIMHBI (MOAY/IsT) « OCHOBBI HAHOTEXHOJIOTU» SIBJISIFOTCS: Pa3BUTHE
y CTYJeHTOB JINUHOCTHBIX KauecTB, a Takke (opMUpOBaHKe 0011[eKy/TbTYPHBIX U
nipodheCCUOHATBHBIX KOMIIETEHIIHMI B COOTBeTCTBUM C TpeboBanusmu ®T'OC BO mno
HaripasJ/ieHuto roArotoBku 22.03.02 Metamnyprus.
OcHOBHBIE 11e/11 Nperno/iaBaHysl JUCLIUIINHBL:
- laTh 3HaHUS MO K/JaCCU(PUKALMKM, CBOMCTBAM M TEXHOJIOTHUSIM, a TaKKe 110 MCI0JIb30BaHHUIO
HOBBIX HAHOMAaTeprasaoB ¥ HAHOTeXHOJIOTUM;
- TIPUBUTH HABBIKK UCII0J/Ib30BaHUS TeOpeTHUYeCKUX 3HaHUM TIpY BbIOOpe TpeOyeMbIX /i/ist
KOHKPETHOI'O IIPUMeHEHHsI HOBBbIX MaTepHasloB;
- TIO/ITOTOBKA K Oy/yIrieil Hay4yHOU U MPAaKTHUYeCKO /lesiTe/IbHOCTH, CBSI3aHHOU C BHe/IpeHHeM
Y MCTI0/1b30BaHNEM HaHOMaTepraioB U HAHOTeXHOJIOTUM.

2 Mecmo ducyunauHbl 8 cmpykmype 0bpa3oeamenbHOl NPpo2pammbl
nodzomoeku bakanaspa
MucuuruiiHa «OCHOBBI HAHOTEXHOJIOTH» BXO/IUT B BAPMATHBHYHO UacThb 6Ji0Ka 1
obpa3oBareyTbHOM MTPOTrPaMMBbI.
711 u3yueHUst JUCLIMIUIMHBI He0OX0/IMMbI 3HaHUs (yMeHusl, B/iafieHusi), chopMUPOBaHHbIE B
pe3y/bTaTe U3y4yeHusl C/leVIOIIMX JUCLIMIIVH: MaTeMaTHKa, (pr3rKa, Xumus,
MarepuasioBe/leHue.
3HaHus (yMeHWUsl, BlafieHus), TIoJTyYeHHbIe TIPU U3yUeHHH JJaHHOW AVCIUTUIAHBI Oy IyT
HeoOX0/IUMBI Z1JIsi TIOATOTOBKY K UTOTOBOM aTTeCTallyy, a TakxKe AJisi BeirosiHeHus BKP.

3 KomnemeHyuu obyuaroujezocsi, popmupyemble 8 pe3yibmame 0C80€HUs!
OoucCyunauHbl U NAaHupyemble pe3yabmambl 06yyeHus
B pe3ynbrate ocBoeHUs! JUCHUITIMHBI (MOAy/1s1) «OCHOBBI HAHOTEXHOJIOTHH» 00yUaroMiCs
JI0/DKeH 00/1aiaTh CieAyIOMMU KOMITeTeHLIUSIMU:

CTpyKTypHBI YpoBeHb 0CBOEHMsI KOMIeTeHLUH
Y 5/IeMeHT [Toporoseii Cpennui Bricokuii
KOMIIeTeHLIUU YPOBeHb YPOBEHb YPOBEHb
ITK-12: criocoBGHOCTBIO OCYIeCTB/ISTh BBIOOP MaTepuasoB [jisl U3[e/id pa3uuHoro
Ha3HaueHUsl C yYeTOM 3KCIITyaTaljMOHHbIX TpeOoBaHUI U OXpaHbl OKPYsKatolllel cpefibl
3HaTb OCHOBHbIe TeDMUHBI U | TeXHOJIOTUYECKUe OT/IMYUTe/IbHbIe
NOHATHSA B 00/1acTu orepaLuu u TIPU3HAKU
HaHOMaTepUasoB U TeXHOJIOTUUeCcKue HaHOTEeXHOJIOTUU
HAHOCUCTEM; PEKUMBI IPOLIeCCOB TI0JIyYeHHUs
orpe/ie/ieHust T0JIy4eHus HaHOMaTepuaioB
TIPOLIeCCOB HaHOMAaTepHuasoB C pas/IMuHON
HaHOTEeXHOJIOTUH; y4eTom MepPHOCTH;
CTPYKTYpHBbIE 3KCITyaTaljiOHHbIX NPUHLUIIBI BbIOOPA
XapaKTepUCTUKU TpeOOBaHUI1 U OXpaHbl | TEXHOTOTUYECKUX
TeXHOJIOTUUeCKUX OKpY’KarolLell cpeJibl; PE’KUMOB ITIPOLIeCCOB
IIPOL[eCCOB IO/IyYeHUst | XapaKTepHble TI0JIyYeHHUsI
HaHOMaTepuasoB 0c06eHHOCTH HaHOMaTepHasoB C
TIPOLIeCCOB MO/IyYeHUs | y4eTOM
HaHOMaTepHasoB 3KCITyaTaljuOHHbIX
pa3MMYHON MepHOCTH C | TpeboBaHMiA U
yueToM OXpaHbI
3KCIUTyaTaljMOHHBIX OKpY>KaloLlel cpefbl;
TpeOOBaHUI ¥ OXpaHbl | OCHOBHBIE U




CTpyKTypHBI YpoBeHb 0CBOeHUSI KOMIIETeHLIN
1 5/1eMeHT [ToporoBsiii Cpennuii Beicokuit
KOMIIeTeHLIUU YPOBEHb YPOBEHb YPOBEHb
OKpY’KarolLiel cpejibl; BCIIOMOTaTe/IbHbIe
TeXHUYeCcKre 1 MaTepHasbl U
TEXHOJIOTUUecKHe obopyzioBaHue s
pelLleHus, TOJTyUeHuUst
TMIpYMeHsieMble TPy HaHOMaTepHasoB
pa3paboTke
HaHOTEXHOJIOT UM C
yueToMm
9KCIITyaTaljMOHHbIX
TpeOOBaHMUI U OXPaHBI
OKPY’Karolllel cpefibl
YMmeTs: NpUoOpeTaTh 3HaHWSI B | OOBSCHSATH WCTIO/b30BaTh
obslacTu rporjeccos HarpaBJieHHs pa3BUTHSL | CYIIeCTBYIOLIE
TIOJTyYeHust HaHOTEXHOJIOT U HCTOYHUKU Hay4YyHOMH
HaHOMaTepHasoB U3 HaXOJUTh KOPPEKTHbIe | WHPOPMAIUH Ji/Is
pa3/IUUHBIX peliieHusi B 06macTu TOWCKa pellieHri pu
VCTOYHUKOB Hay4YHOMU HaHOTEeXHOJIOTHUM B pa3paboTke
MH(popMaLy; CYLLeCTBYOILIMX 3/1eMeHTOB
00CyX/1aTh HMCTOYHUKAX HayYHOU 3¢ eKTHBHBIX
COBpEMeHHOe vHdopMaluy; HaHOTEXHOJIOTH;
COCTOSIHHE aHaM3upoBaTh U oTipe/iesnisiTh
HaHOTEeXHOJIOTUiA; pacrio3HaBaThb OCHOBHbIE
pacrio3HaBaTh 3¢ deKTHBHBIE U TeH/IeHI[UH Pa3BUTUS
3¢ peKTUBHbIE HesQeKTUBHbIE HaHOTEXHOJIOTHH C
HAHOTEXHOJIOTUHU OT HAHOTEXHOJIOTUH C yueTom
He3(p(PeKTHUBHBIX C yueToMm 9KCT/TyaTaljMOHHbIX
yueTom 9KCIITyaTalMOHHBIX TpeboBaHui1 U
9KCTI/TyaTaljMOHHbIX TpeGOBaHMi1 U OXpaHbl | OXPaHBI
TpeOOBaHUI U OXPaHbl | OKPY>Karolleid cpe/ibl OKpY>Karolllei cpejibl;
OKpY’Katolllel cpefibl pelLlaThb 3aJjaun
rpodeccroHaTbHOM
JlesITe/TbHOCTH TIpU
pa3paboTke
TpOLIeCCOB
IOy YeHUS
HaHOMaTepHaJsoB C
yueTom
9KCTTyaTaljMOHHbIX
TpeOOBaHUM U
OXpaHbI
OKDPY’Karolllel cpefibl
Bnazets: NpaKTUYeCKUMHU OCHOBHBIMM METOJJAMU | TIPAaKTUUeCKUMU
HaBbIKaMU TIOMCKA Y TIprieMamMu HaBBIKaMH
CBeJIeHHUH 110 pa3paboTku pa3paboTku
HAHOTEXHOJIOTHSIM B TEXHOIOTUUeCKUX 3/IEMEeHTOB
pa3/InyHbIX TMPOLIECCOB C YUeTOM HaHOTEXHOJIOTHH C
VCTOYHMKAX HAYYHOU | SKCIUTyaTaljMOHHBIX WCII0/Tb30BaHUEM
uH(popMaLuy; TpebOBaHUI1 1 OXpaHbl | Pa3/IMUHBIX

OCHOBHBIMH METOJaMU

OKpY>Karolller Cpejibl;

WCTOYHUKOB HayUYHOU




CTpyKTypHBI YpoBeHb 0CBOeHUSI KOMIIETeHLIN
1 5/1eMeHT [ToporoBsiii Cpennuii Beicokuit
KOMIIeTeHLIUU YPOBEHb YPOBEHb YPOBEHb
pelleHus CTaHAAPTHBIX | MeTOAUKaMHU nH(OpMaIuH C
3aay B obactu 00006111eHUST yueTom
pa3paboTku vHpopMary B 9KCIITyaTaljMOHHBIX
HAHOTEXHOJIOTUM C obsactu TpeboBaHuW U
yueTom HAHOTEXHOJIOTUH; OXpaHbl
9KCI/TyaTaljMOHHbIX OCHOBHBIMM METOJJaMU | OKpY>Karollleil cpeJibl;
TpeOOBaHMWM U OXpaHbl | PeIeHus 3a/au criocobamu
OKpY’Katolllel cpefibl; pa3pabOTKH MPOL[ECCOB | COBEPIIEHCTBOBAHMUS
ripoeCcCMOHA/IbLHBIM TM0Jly4eHust rpodeccroHaNbHBIX
SI3bIKOM B 00/1aCTH HaHOMaTepHuasioB 3HaHWW U yMeHUi B
TIPOLIECCOB TO/IyYeHUs] | Pa3/IMYHOM MepHOCTH € | obsiacTu
HaHOMaTepHasoB yueToM HaHOTEXHOJIOT U
9KCIITyaTaljMOHHbIX nyTem
TpeOOBaHWI U OXpaHbl | UCIIOJ/Ib30BAHUS
OKpY>Katol1leid cpe/ibl BO3MO>KHOCTeM
VMH(OpPMaLIMOHHOM
cpejipl;
BO3MO)KHOCTBIO
WICTI0/Tb30BaHUS
MEXXJUCLIMTUIMHAPHBI

X 3HaHUU A5
peleHus 3a7jau B
obactu pa3paboTKu
TPOLIeCCOoB
TOJTyUeHUsI
HaHOMaTepHaJIOB

OO0111ast TPYA0EMKOCTD AUCIUIIMHBI COCTAB/ISIET 4 3aueTHbIe eqUHUIIbI, 144 akaj.uyaca, B TOM

qucsie:

4. CTpyKTypa M coep)XaHue AMCIUIIUHBI (MOY /1)

KonrakTHasi paborta-34,95 akazi.yacoB:
-ayuTopHast pabora - 34 akaj.uacos,
-BHeayiuTOpHasi pabora - 0,95

camocTosiTesibHast pabora — 109,5 akaj.uaca.




Buipt yueOHO

paboThl, = =
BKJTIOYast 7 2
_ CaMOCTOATENBHYIO | S o
£ | paboTy CTyJeHTOB U OPMBI TEKYLIEro 1 > O
Pasgen/ Tema § paborty c1y, IIPOMEXKYTOUYHOT'O 2 B
TPYZ,0eMKOCTb (B S 2
JVCLIUTIMHBI S gacax)! KOHTPOJIA & 3
© : - yCIIeBaeMOCTH O H
5|5« 2E|E =g
2| SE|EE 8¢ S 3
2EE|SEET ol
E 5| B o
o
1.1. Tema. OcHOBHbIe TIOHATUA| 4 | 6 4/4 2 | Ycreei onpoc. Cpava [ITK-12: 3Y
Y OTIpefie/IeHUst MpaKTHUUeCKOn
HaHOMAaTepHaJIoB U paboThI.
HaHOTeXHOJIOTHH.
OcobeHHOCTH
HaHOCTPYKTYPHOT'O
COCTOSIHUSI.
1.2. Tema. OcobeHHocTH 41 6 4 2 |Ycrabi onpoc. Cpava |ITK-12: 3y
bu3nuecKrx B3auMo/|eHCTBUI MpaKTUYeCKON
Ha HaHOMacIlTabax. paboThI.
Oco6eHHOCTH CBOKCTB
HaHOMaTepuasaoB 1
HAHOCTPYKTYP.
1.3. Tema. 0D- 41 6 2/2 4 | YcrHbii onpoc. Caava |TTK-12:
HaHOCTPYKTYpbl. OCHOBHBIE NpaKTHUYeCKOn 3YB
TeXHOJIOTUUecKue paboThI.
ocobeHHOCTH 000pyZOBaHKEe
JJ1s1 TIOJTyYeHUs.
1.4. Tema. 1D- 4| 4 2 2 | YcrHei onpoc. Cpayva |[TK-12:
HaHOCTPYKTYpbl. OCHOBHBIE MpakTU4YeCKon 3YB
TeXHOJIOTUYeCKUe paboTHI.
0CcoOeHHOCTH 000py/J0BaHHE
JJ1s1 TIOJTyYeHUs].
1.5. Tema. 2D- 41 6 2 4 | YcrHbii onpoc. Caava |TTK-12:
HaHOCTPYKTYpbl. OCHOBHBIE MpaKTUYeCKOn 3YB
TeXHOIOTHUeCcKHe paboThL.
ocobeHHOCTH 000pyZOBaHUEe
JJ1s1 IOy YeHUs.
1.6. Tema. 3D- 4 8 4/4 | 4 |Ycrabii onpoc. Cpava |I1K-12:
HaHOCTPYKTYpbl. OCHOBHbIE TpaKTUYeCKon 3YB
TeXHOJIOTUUecKHe paboThI.
ocobeHHOCTH 060pyIOBaHME
[J151 TIOJTyYeHUs.
HWToro nmo gucHun/inHe 36 18/1 | 18 |3auer
0

5 ObpaszosamesbHble U UH(OPMAYUOHHbBIE MexHOA02UU
OO6pa3oBarebHbIN TTPOIIeCC TI0 AUCIIUTUTHHE CTPOUTCS Ha OCHOBE KOMOWHALIUY CJIeYIOIINX

oOpa3oBaTe/TbHbIX TEXHOJIOTHHA.

1
2




VHTerpanbHy 0 Mo/esib 00pa30BaTeIbHOTO MPOoLiecca Mo AUCHUTUIMHE (YOPMHUPYIOT
TeXHOJIOTUM MeTO/I0/IOTMYeCKOro YPOBHsI: MO/y/IbHO-PeHTUHIOBOe 00ydeHue, TeXHOJIOTHsT
TI03TarHOro (hOPMUPOBAHUS YMCTBEHHBIX JeHCTBUM, TEXHOJIOTHS Pa3BUBAOLIEro 00yJYeH s,
3/1eMeHTbl TEXHOJIOTMU Pa3BUTHSI KDUTUUECKOTO MBILLIIEHHUS.

Peanuzaiiusi JaHHOM MOy TIpe/iTrio/iaraeT UCMo/ib30BaHue C/IeAYOIIUX TeXHOOT Ui

TaKTUUeCKUX MpoLeAyp:

- nekyu (ieKuusi-uHdopMariysi, 0030pHast JIEKIHUS, JIEKIUs-BU3yaIi3al[in);
- pakTHUdeckue (yriaybeHue 3HaHUH, TIOYUeHHBIX Ha TEOPETUUECKUX 3aHSATHSIX, pellleHre

3a/iav);

— TPEeHUHT0BbIe ((hOpMHUpOBaHKe ONpe/ie/IeHHbIX YMEHHH U HaBbIKOB, ()OpMHUpOBaHUe

AJITOPUTMUYECKOT O MI:-IH_U'IEHI/IH);

— aKTMBM3al{M¥Y TI03HABATe/IbHOU [1esiTe/IbHOCTH (IIpUeMbl TEXHOJIOTUX Pa3BUTHS
KPUTHUECKOTO MBILUIEHUsI Yepe3 UTeHHe U MUCbMO, paboTa C InTepaTypoi, TIOArOTOBKa

rpe3eHTaLyi);

— camoyTipaB/ieHus (CaMOCTosITe/TbHAsE paboTa CTy/IeHTOB, CAMOCTOSITE/IbHOE M3yUeHHe

MaTepuarna).

PekomeH/yeTcs UCIO/Tb30BaHKe MH(POPMALMOHHBIX TeXHOJIOTHI MPU OpraHyu3aLiii

KOMMYHHKALIMN CO CTYAE€HTaMU AJisd IpeACTaB/IeHUs I/IH(l)OpMaL[I/II/I, BbIJd4YH peKOMEH,I[aL[I/II‘/JI u

KOHCY/IbTHPOBAHUS TI0 OTIEPAaTHBHBIM BOTPOCA, UCIT0/Ih30BaHUE MY/IbTUME/IHa-CpeICTB MpU
MIPOBE/IEHUU JIEKI[UOHHBIX 1 TIPAKTUUECKUX 3aHSATHIM.
6 YuebHO-Memoduueckoe obecneyeHue camocmosimenbHolU pabombl oOyuarowuxcs

Paznen/ Tema Bz o Kon-Bo
[ — CaMOCTOSITe/IbHOU WACOB @®opMBI KOHTPOJIA
paboThI

1.1. Tema. OcHoBHble nOHATHA | VI3yueHHe Hay4yHOU 2 YcTHBIM OMpoc.

Y OIIpeJie/IeHUst JIUTepaTypsl 10 TeMe Cpaua

HaHOMaTepHuaoB 1 nexuuu. [Toaroroska K NIpaKTUYeCKOH

HaHOTEeXHOJIOTUH. claue TpakKTHYecKoin paboThLI.

OcobeHHOCTH paboTBhI.

HaHOCTPYKTYPHOI'O COCTOSIHMSL.

1.2. Tema. OcobeHHOCTH N3yuenue HayuHOU 2 YcTHBIN Orpoc.

¢br3MueCcKrX B3aUMO/IeHICTBUI | IUTEpaTyphl 0 TeMe Cpaua

Ha HaHoOMacIuTabax. nexuuu. [Toaroroska K NpaKTUYeCKOor

Oco6eHHOCTH CBOMCTB c/laue MpaKTHYeCKOM paboThL.

HaHOMaTepuaoB 1 paboThI.

HaHOCTPYKTYP.

1.3. Tema. 0D-HaHOCTPYKTYpEL. | MI3yueHue Hay4HOMN 4 YcTHBIM ompoc.

OCHOBHBIe TeXHOIOTHYeCKHe JIUTepaTypsl IO TeMe Cpaua

ocobeHHOCTH 000pyZOBaHUEe nexuuu. [ToaroroBka K MpaKTUYeCKOH

JJ151 TIOJTy YeHHsl. czlaye NpaKTUYeCKOn paboTshl.
paboTHI.

1.4. Tema. 1D-HaHOCTPYKTYpBI. | VI3yueHue Hay4uHOU 2 YcTHBIM OMIpOC.

OCHOBHBIE TEXHOJIOTUYECKHEe JIUTepaTypkl 10 TeMe Cpaua

ocobeHHOCTH 000pyZOBaHKEe nekumu. IToaroroBka K NIPaKTUYeCKOH

JJ151 TIO/TyYeHUs]. c/laue MpaKkTU4YecKou paboTHI.
paboTHI.

1.5. Tema. 2D-HaHOCTPYKTYpEL. | MI3yueHue Hay4HOUI 4 YcTHBIM onpoc.

OCHOBHbIE TeXHOIOTHYeCKHe JIUTEpaTypkl IO TeMe Cpaua

ocobeHHOCTH 060pyIOBaHME nexuuu. [ToaroroBka K MpaKTUYeCKOou

JJ151 TIOJTy YeHHsl. c/laye NpaKTUYeCKOi paboThI.
paboThI.

1.6. Tema. 3D-HaHOCTPYKTYphI. | VI3yueHre HayyHOU 4 Y CTHBIN OMpoc.




Bu
Pa3pgen/ Tema A o Kos-Bo
CaMOCTOSITE/TbHOM ®opMbI KOHTPOJIS
JTUCLIATITUHBI YyacoB
paboThI
OCHOBHbBI€ TEXHOIOTHUYECKHE JIUTEPATYphI 110 TEME Cpaua
ocobeHHOCTH 060pyI0BaHKe nekyu. IToAroToBka K TIPaKTUYeCKOH
JUIS TIOJTy YEeHHSI. c/laue MpakTUUYeCKOH paboThI.
paboTEHL.

HWToro no guciunjinHe 18 3auert

IlepeueHb TeM U 3afilaHHMH AJiA OJATOTOBKH K 3aUeTy:

1. BemectBo, (pa3a, marepuan. Mlepapxuueckoe CTpoeHHe MaTepHasioB.
Hanomarepuarnsl u ux knaccudukanys. Heopranuueckve M oprandiyeckue GyHKIMOHaIbHbIe
HaHOMaTepHasbl. 'ubpuaHbIe (OpraHo- HeopraHuyeckre ¥ HeOpraHo-OpraHuyecKue)
MarepuaJibl.

2. Victopusi BOSHUKHOBEHUS] HAHOTEXHOJIOTUM M HAayK O HAaHOCUCTeMax.
MeXXIUCLMTUIMHAPHOCTD ¥ MYJIbTHAUCIUTUTUHAPHOCTE. [IpriMepbl HAHOOOBLEKTOB U
HAHOCHCTEM, UX 0COOEHHOCTH U TEXHOJIOTHUECKHe TIPUIoKeHHs1. OObeKThl K MeTO/[bI
HaHOTEXHOJIOTHH.

3. OcHOBHbIe NIPUHIUITEI HOPMUPOBaHUS HAHOCUCTeM. PU3NUecKre U XUMUUeCKUe
MeTozbl. [Iporjecchl moiyueHusi HAHOOOBEKTOB «CBEPXY — BHU3».

4. TTporieccsl MoJyiyueHuss HAHOOOBEKTOB «CHU3Y — BBEPX».

5. KBaHTOBBIE TOUKH, KBAHTOBbIE SIMBI. [IpUHIUTIBI pa3pabOTKH TeXHOJIOTHIH
T0JTyYeHUsl.

6. Knacrepel. MeTozb! royuyeHuUs KiacTepoB. TexHo/ioruyeckue rpueMsl U
obopyioBaHue.

7. TeXHOJIOTUM «CBEPXY-BHU3» TOyueHHs1 HaHOUacTHLl. OOIjasi XxapaKTeprucThKa U
cretuduueckre ocobeHHOCTH MeToZ0B. OBopyA0BaHMe /ISl TIOTyUeHUs] HAHOUaCTHL]
MeTO/]JaMU «CBEepPXY-BHHU3».

8. TexHOMOTUM «CHU3Y BBEpX» MOyuyeHus: HaHouacTui]. OOIas XxapakKTepUCTHKA U
creuduveckre ocobeHHoCcTH MeToI0B. O60pyI0BaHMe /IJIs IOTyUYeHUs] HAHOUYACTHI]
MeTOZlaMU «CHU3Y-BBEPX».

9. 3osb-Telb METO/;: JOCTOMHCTBA, HeJJOCTATKU. IIprMeHeHNe 30/1b-Te/lb METOAA [J1s
TIOTyYeHHsi HAHOMaTepHrasioB. TeXHOI0TnYecKre MpUeMbl U 000pyI0BaHUe.

10. TexHonoruu 1 060pyI0BaHUE /IJIs TIOTyUYeHUs! YT/IePOJHBIX HAHOCTPYKTYP.

11. TexHonoruu 1 06opyA0BaHUe HU3NUECKUX METO/OB TI0/TyUeHHs] HAHOTI/IEHOK.

12. TexHonoruu v 060pyJ0BaHNe XUMHUUECKHUX METO/IOB TI0/TyUeHHsT HAaHOTJIEHOK.

13. ITonyueHve HaHOTUIEHOK MeTOZ0M JleHrMropa-biomxkeTT. TexHo/mornueckue
TipreMbl U 000pyZOBaHHe.

14. TToBepXHOCTHOE MHUKPOJIETMPOBaHHUeE.

15. MloHHas1 uMI1aHTaLys.

16. TexHo/IOrMY MOJTy4YeHNs1 HAHOKEPaMUKH.

17. HenpepbIBHbIE METO/jbIl UHTEHCUBHOM T/IaCTUUECKOM Jedopmaliun.

18. MeTo/1bl UHTEHCUBHOM MyIacTUYeckol AedopmMaru. TexHoIOrnueckue rnprueMsl U
obopyJoBaHue.

19. TexHomnoruu camocbopku. [Tporiecc camocO0pKH, TOTYIIPOBOAHUKOBLIE
OCTPOBKOBbI€ CTPYKTYPBbI, MOHOCJIOH.

20. CamoopraHu3aiys Kak IpueM rnoay4yeHuss HAaHOCTPYKTYP. TexHosiornyeckue
TipreMbl U 000pyZOBaHHe.

21. TexHonmornueckre 0CoOOEHHOCTU ¥ 000py/JOBaHKe TIOTyueHUs: aMOP(HHBIX
MeTaJslyIoB.

22. JIutorpadus. TexHomoruueckre mpueMbl U 000PyZOBaHHe.

23. BOHAaHOTEXHOJ/IOTUH.




24. CynpamoJieKy/isipHas OopraHu3alys MoJieKy/1. MoJjieKy/sipHoe pacrio3sHaBaHue.
[TomMmepHble MakpOMOJIeKYJIbl, METOAbI UX TToyyeHusi. CamoopraHv3anus B IOJIMMePHbIX
cucremax. CynpaMosieKy ispHble TT0/IMMephl.

25. ®ur3KKa HAaHOYCTPOUCTB. MeTo/bl CO3/iaHHsI HAHOYCTPOMCTB. MexaHuueckue 1
3/IeKTPOMeXaHUYeCKre MUKPO ¥ HaHOYCTporcTBa. CeHCOpHbIe 3/IeMeHTbl MUKPO- U HAHO-
CUCTEMHOM TeXHUKHU.

26. HaHOKOMIIO3UIIMOHHBIE MaTeprasibl, 0COOEHHOCTH CTPYKTYPbI, CBOWCTBA, METOZbI
TI0/Ty YeHUSI.

27. HaHOTIOpHCTBIE CTPYKTYPBI, 0COOEHHOCTH CTPYKTYPBhI, CBOMCTBA, METO/[bI
TI0JTy YeHUSI.

28. IlepcnieKTHBBI IPUMEHEeHNUs] HAHOTEXHOJIOTHH 11 CO3ZIaHNsI MaTepUasioB U
CTPYKTYP C 33/laHHbIMH CBOWCTBaMHU.

Kpumepuu oyenku:

Ha OL|eHKY «3auTeHO» CTYZEHT /I0JDKeH M0Ka3aTh BBICOKWIN YPOBeHb 3HaHUS
MaTepuasa 1o JUCLUIUTHE He TOIbKO Ha YPOBHE BOCIIPOU3BEeHHS U 00bSICHEHHS
MH(OpMaLFK, HO U TIPO/IEMOHCTPHPOBAaTh UHTeJI/IeKTya/IbHble HaBBIKW pellieHus IpobiiemM,
HaXO0>K/|eHUsl YHUKa/IbHbIX OTBETOB, BEIHECEHUSI KDUTUUECKUX CY)K/eHUM;
MPOJIeMOHCTPUPOBATh 3HAHUE Y TTIOHWMaHKe 3aKOHOB JIMCLIMIUIMHBI, yMeHHe ONepUupoBaTh
5THMHU 3HaHUSIMU B MPO(heCCUOHANIBHOU JleaTeNbHOCTY;

Ha OLIEHKY «He 3aYTeHO» CTYy/IeHT He MOXKeT [10Ka3aTb 3HaHUsI Ha YPOBHE
BOCITPOU3BeieHs ¥ 00bsiCHeHHsT MH(OPMALIMH 110 AUCLUIIIMHE, He MOJKeT TI0Ka3aThb
VIHTeJIJIeKTya/IbHble HaBbIKM pelleHUs MPOCThIX 3a/ja4y, yMeHHe KDUTHYECKH OLleHUBaTh CBOU
JIMYHOCTHBIE KaueCcTBa, HAMeyaTh MyTH U BLIOMPATh CPeZCTBA Pa3BUTHS JOCTOMHCTB U
yCTpaHeHUs] He[J0OCTaTKOB.

8 YuebHo-memooduueckoe u uHgpopmayuoHHoe obecneueHue OUCYunIuHbl (Mooys)
a) OcHoBHasi iuTepaTypa:

1.CTpyKTypa ¥ CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX YTIIEPOJUCTBIX KOHCTPYKIIMOHHBIX
ctaneii : yuebHoe mocobue / [M. B. Uykun, H. B. Komiesa, FO. FO. E¢umora u ap.] ; MI'TY,
[kadp. MuMT]. - Marauroropck, 2011. - 112 c. : wi, Auarp., cxemsl, Tabs. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=72.pdf&show=dcatalogues/

1/1087773/72.pdf&view=true (mara obpaienusi: 04.10.2019). - MakpoobnekT. - TekcT :
3JIEKTPOHHBIN. - VIMeeTcs evaTHbIN aHasIor.

2. YykuH, M. B. [lepopmaiiioHHOe HAHOCTPYKTYPUPOBaHHe TIPOBOJIOKH : yuebHOe
nocobue / M. B. Uykun, M. A. TlonsikoBa, []. I'. EmaneeBa ; MI'TY. - Marauroropck, 2012. -
57 c. : n., cxemsl, Tabs1. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=603.pdf&show=dcatalogues/1/1104156/603.pdf&view=true (mata obparieHus:

04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTCs TleuaTHBIM aHasor.

0) JornoHuTebHAS TUTEpATypa:

1. Creb6nssko, B. JI. MoauduipoBaHre MeTa/l/TiueCKoi TTIOBepXHOCTH B
TIPOM3BO/ICTBE CIOMCTHIX KOMITO3UTOB U MOKPBITHH : yueOHOe rocobue / B. JI. CtebnsiHko, A.
I1. ITonomapes ; MI'TY. - Maruuroropck : MI'TY, 2017. - 1 anekTpoH. ont. guck (CD-

ROM). - 3arn. ¢ tuty. 3kpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3291.pdf&show=dcatalogues/1/1137657/3291.pdf&view=true (mara obpareHus:
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04.10.2019). - MakpooOBeKT. - TeKcT : 3meKTpoHHBIN. - CBefjeHHs AOCTYIHBI Takke Ha CD-
ROM.

2. CrebnsHko, B. JI. HoBbie BbICOKO3()(eKTUBHBIE COBMEIEHHBIE TPOL{ECCHI
MO/IM(PULIMPOBAHUS MeTal/InueCKOW MOBEPXHOCTH B TIPOM3BO/CTBE CJIOUCTHIX KOMIIO3UTOB U
TIOKPBITHH : yuebHoe mocobue / B. JI. CrebnsiHko, A. I1. TTonomapes ; MI'TY. -
MarnuToropck : MI'TY, 2018. - 1 anektpoH. onT. Auck (CD-ROM). - 3ar/. ¢ TUTY/1. 9KpaHa.
- URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3585.pdf&show=dcatalogues/1/1515218/3585.pdf&view=true (mara obpareHus:
04.10.2019). - MakpoobnsekT. - Tekcr : anmekTponHsIid. - ISBN 978-5-9967-1110-9. -
Ceegienus fgocTyrHbl Takxke Ha CD-ROM.

3. Uykun, M. B. MogenupoBanue rporeccoB 00paboTKy MeTaslioB /jaBieHUeM C
Mcrob3oBaHueM rporpamMmmHoro komriiekca DEFORM-3D : yue6Hoe rocobue / M. B.
YykuH, M. A. TTonskosa ; MI'TY, [kad. MuMT]. - Maruurtoropck, 2011. - 113 c. : w., Tabsm.

- URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=497.pdf&show=dcatalogues/1/1088078/497.pdf&view=true (mata obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTCs TleuaTHBIM aHasor.

4. Uykun, M. B. Teopus u TeXHOIOrUs IPOU3BOZCTBA KOMITO3ULIMOHHBIX
MaTepuasioB. MexaHHKa pa3pyllieH’si KOMITO3ULIMOHHBIX MaTepuasoB : yuebHoe rocobue / M.
B. UykuH, M. A. TTonsikoBa, M. I1. Bapebiiinukos ; MI'TY, [kad. MuMT]. - MarauToropck,

2010. - 133 c. : m., Tabn. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true (mata obparieHus:
04.10.2019). - MakpooOBeKT. - TeKCT : 3/IeKTPOHHBIN. - VIMeeTCs TleuaTHBIM aHasor.

Hepnonnqecxne H3/1dHUA

1. BectHuk bpsiHCKOro rocyapCTBeHHOIO TEXHUYECKOI0 YHUBEpPCUTeTa

2. BectHuk MpKyTCKOro rocyjapCTBeHHOr0 TeXHUUeCKOro YHUBepCUTeTa

3. BecTtHUK MarHuToropckoro rocyapCTBeHHOro TeXHUYeCKOro yHuBepcureTa
uM. ['"11. HocoBa

4. BecTtHuK [IepMCKOro HaljMOHaILHOTO UCC/Ie[0BaTeIbCKOr0
TIOJINTEXHUYECKOI0 YHUBepcuTeTa «MalllMHOCTpOeHKe, MaTepyaioBeieHre»

5. Bectauk FOXHO-Y pasbCcKOro rocyapCTsBeHHoro yHusepcurera. Cepus
«MarmHocTpoeHue»

6. Bectauk FOXHO-Y pasbCcKoro rocyapCTBeHHoOro yHusepcurera. Cepus
«Metamnyprus»

7. Borpoce! MaTepuanoseieHUst

8. lanbBaHOTEXHUKA U 00pabOTKa MOBEPXHOCTH

9. EcrecTBeHHbIe U TEXHUUECKUE HAYKU

10. JKypnan Cubupckoro deziepanbHOro yHUBepcuTeTa. TeXHUKa U TeXHOOTHU

11. 3aroToBuTe/IbHBIE IPOU3BO/CTBA B MAllIMHOCTPOEHUH (KY3HEUHO-IIPECCOBOE,
JIMTEHOe U JIpyrue Mpou3BO/CTBa)

12. N3Bectusa Bosrorpaackoro rocy1apCTBeHHOIO TeXHUYECKOT0 YHUBePCUTeTa

13. V3BecTus BhICILIMX yueOHBIX 3aBefieHui. MallliHOCTpoeH e

14. V3Bectus BbicIIMX yueOHBIX 3aBefeHui. [ToBo/DKCKuil pernoH. TexHnueckre
HayKu

15. V3Bectus BricMX yueOHBIX 3aBefeHuil. CeBepo-KaBKa3CKuii pervoH.
TexHUUecKue HayKu

16. N3Bectus TynbCKOro rocyapCTBeHHOr0 YyHUBepcUuTeTa. TexHuueckue HayKu

17. N3Bectus FOro-3anagHoro rocygapcrseHHoro yHusepcurera. Cepust TexHrka
Yl TEXHOJIOTUN

18. N3Bectust FODY. TexHuueckre HayKu

19. KauecTBO 1 )KU3Hb
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20. KoHcTpyK1My 13 KOMIIO3ULIMOHHBIX MaTepyaloB — MeKOTpac/IeBOM Hay4YHO-

TeXHUUeCKUH XKypHas

21. Kys3HeuHo-11ITamnoBoyHoe rpon3BozcTBo. O6paboTka MaTepranoB JaBjieHneM

22. JluTeliHOe MPOM3BO/ICTBO

23. MarmmHocTpoeHue 1 MH)XeHepHoe 0Opa3oBaHMe

24.  MetannoobpaboTka

25. MexaHrKa KOMITO3UL[MOHHBIX MaTepHUaa0B U KOHCTPYKLIUN

26. HaHno- 1 MUKpOCHUCTeMHast TeXHUKa

27. Hanomarepuassl ¥ HaHOCTPYKTYpbl — X XI Bek

28. HaHocTpykTypsl. MaTtematnyeckasi pusrka U MoJie/TMpOBaHUe

29. HanotexHosoruu: pa3paboTka, mpumenerne — X XI Bek

30. Hayka v ob6pa3oBaHue

31. Haykoemkue TexHOI0ruu

32. HaykoemMkue TeXHO/IOTMM B MallIMHOCTPOEHUY

33.  Ob6paboTka MeTasnioB (TexHOJOTHS * 000pyOBaHNe * UHCTPYMEHTHI)

34. [TepcriekTriBHBIE MaTepralIbl

35. ITepcriekTrBBI HAYKU

36. [Incbma o Marepuanax

37. [Ton3yHOBCKNMI BeCTHUK

38. ITpo6sieMbl MPOUHOCTU U TUIACTUYHOCTH

39. [Tpo6iemMbl UepHO MeTa/UTypriu U MaTepraioBeieHust

40. [Tpou3BoACTBO TIpoOKaTa

41. PacriiaBbl

42. PemoHT, BOoCCTaHOB/IeHNe, MOJepHU3aLMs

43. CoBpeMeHHbIe HayKOeMKHe TeXHOJIOTUU

44. CoBpeMeHHbIe HAYKOeMKHe TeXHOJIOTUU. PerrnoHanbHOe MpUjioKeHue

45. CoBpemMeHHble TexHOI0rMU. CUCTeMHBIM aHamm3. MogenrpoBaHue

46. CranzapTHbie 06pa3I[bl

47. CrangapTel ¥ KaueCcTBO

48. TexHoJI0rys JIeTKUX CI/IaBOB

49. TexHosi0rus MallIMHOCTPOEHUS

50. Tpyast BUAM

51. YHUBepCUTeTCKUN Hay4YHbIN )KypHaI

52. YnpouHsitoLyie TeXHOJIOTUU U TTOKPBITUS

53. Yuensble 3ancku KoMcoMo/bCKOro-Ha-AMype rocyapCTBeHHOIO
TeXHUYeCKOro YHUBepCUTeTa

54. @DoTOHUKA

55. dyHamMeHTabHbIe UCC/IeJOBAHUS

56. dyHaMeHTabHBIEe TIPOOJIEMBI COBPEMEHHOTO MaTepHasIoBe/IeHUS

N

No kW

N3panus, BXogsue B MeXAyHapoAHbIe ped)epaTUBHBIE 0a3bl JAaHHBIX
U CMCTeMbl IUTHPOBAaHUA

BectHuK MOCKOBCKOI0 roCyJapCTBeHHOIO TeXHUYeCKoro yHusepcurera um. H.O.

baymana. Cepus: MawmHocTpoeHue

Bectauk [THUITY. Mexanuvka (BectHuk [lepMCKOro HaijuoHanbHOTO
VCC/Ie[J0BAaTe/IbCKOT0 TIOJIMTEXHUYECKOT0 YHUBepCcUTeTa. MexaHuKa)
Bonpocs! Mmatepuanosesenus

[Hedopmarus u paspylieHre MaTepraioB

’Knjkre KpuCTa/uibl M UX NPaKTUYeCKOe UCII0/Ib30BaHue

3aBo/icKasi maboparopusi. JJuarHocTUKa MaTepuasoB
3aroToBUTe/IbHBIE IPOU3BO/ICTBA B MallIMHOCTPOEHUH
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8. U3Bectus BbICIINX yueOHBIX 3aBeZieHui. [1opoIIKoBast MeTanIyprus u
(yHKL[MOHAa/IbHbIe TTOKPLITHS

9. WU3Bectus BbICIIMX yueOHBIX 3aBeZeHuil. CeBepo-KaBka3ckuii pervioH. Cepust:
TexHUUecKue HayKu

10. M3BecTus BICIIMX yueOHBIX 3aBeileHUH. UepHasi MeTa/uTyprusi

11. KomMno3uTel ¥ HAHOCTPYKTYPBI

12. KOHCTpYyKLMU U3 KOMITO3ULIMOHHBIX MaTepuasoB

13. Koppo3usi: MaTepuarssl, 3alyra

14. MarepuanosezeHue

15. MeTannoBefieHre U TepMUdeckast 00paboTka MeTasioB

16. Metanyprust MallIMHOCTPOEHUSA

17. Metasbl

18. MexaHrKa KOMITO3UL[MOHHBIX MaTepHUaa0B U KOHCTPYKLIUN

19. HaHo- 1 MUKpOCUCTEMHas1 TeXHUKA

20. HaHounpaycTpus

21. HaHOTeXHOJ/IOTUY B CTPOUTE/IbCTBE: HayUHbIM UHTEPHET-XKypHasl

22. IlepcnieKTBHbIE MaTepHaslbl

23. Cranb

24. TexHO0rMs MaLLIMHOCTPOEHUS

25. TexHo0TYs1 MeTa/lIoB

26. YpouHstoLye TeXHOJIOTUU U ITOKPBITUS

27. ®u3uKa 1 xuMusi 00paboTKH MaTepuasoB

28. ®usrKa MeTa/l/IOB ¥ MeTa/lJIOBe/leHue

29. ®U3MKOXMMUS ITOBEPXHOCTHU U 3alljUTa MaTeprasioB

30. ®oToHMKa

31. YepHasi MeTa/utyprus. brojiieTeHb HAQyYHO-TEeXHUUYECKON Y 9KOHOMUUECKOU
vHbopMaLm

32. UepHble MeTaslibl

r) IIporpammHoe o6ecieueHue u MIHTepHeT-pecypcChI:
HanortexHosiorum u HaHomatepuainsl. defepanbHbll UHTepHeT-nopTat. YuactHuku HHC.
URL:http://www.portalnano.ru/read/iInfrastructure/russia/nns

Caurt o HaHoTexHOI0rMsIX ~ www.NanoNewsNet.ru

WWW.popnano.ru

HanotexHosoruu. HanoTexHosoruueckoe coobiriectBo — HanomeTp
www.nanometer.ru

Poccuiickuii 3/1eKTPOHHBIM HAaHOKYPHA/ (HAHOTEXHOJIOTHUY U UX TIPUMeHeHue)
www.nanorf.ru

nanodigest.ru

nano-info.ru

Poccuiickas Kopnopalysi HAHOTeXHOI0rul «PocHaHO» www.rusnano.com

nanoware.ru

®ezepanbHbIM UHTEpHeT-TopTaa "HaHOTeXHO/I0rMu U HaHOMaTepHrab”
www.portalnano.ru

Hanortexnosnoruu B Poccun — Poccuiickas 'aseta www. rg.ru

HoBocty HaHOTexHONOrMi1 www. nanotehnews.ru

OnekTpoHHbIN XypHan Nano Week

NT-MDT. INpubopoctpoenue fst HaHoTexHOooruu. URL: http//www.ntmdt.ru/

Online simulation and more for nanotechnology. URL: http//www.nanohub.org/home

URL:www.nanoobr.ru

Bcepoccuiickuii MHTe1eKTyanbHbIN (pOpyM — onMMITMaza 0 HAaHOTEXHOIOT UsIM.
URL: http//www.nanometer.ru
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9 MamepuaabHo-mexHuyeckoe obecneueHue OUCYUNAUHbI
MarepuanbHO-TexHUUYeCcKoe obecrieyeHre AUCLUTIMHBI BK/TFOUAeT:

Tun u Ha3BaHUe dyJUTOPUH

OcHaiileHve ayAuTOpUH

JleKLIMOHHas ayaUTOpUs

MynbTUMeIliHbIe CPe/ICTBA XpaHeHUs, repeiauu U
ripe/icTaBeHNs yueOHOM nHhopMaLmu

MynbTUMe IMAHBIN K1acc

[TepcoHaMbHBIN KOMIBIOTEP C TIPOrPAMMHBIM 0OecrieueHreM
Windows XP u makeTom NpUK/IaZHbIX MporpaMM Microsoft
Office, DEFORM-3D

KomrbroTepHbIi K1acc

[TepcoHabHbBIe KOMITbIOTEPHI € TTakeToM MS Office, Beixogom
B VIHTEpHET U C ZIOCTYIIOM B 3/IEKTPOHHYIO UH(OPMaI[HOHHO-
00pa3oBaTe/ibHYI0 Cpe/ly YHUBEPCUTETA

Aypurtopuu Jj1s
CaMOCTOSITe/TbHOM paboThI:
KOMIbIOTepHbIe K/1aCChl;
YUTa/bHbIE 3a/IbI
OubMOoTEeKU

[TepcoHanbHble KomblOTephI € aketoM MS Office, Beixogom
B VIHTepHeT U C JOCTyNOM B 3/7IeKTPOHHYIO MH(OPMAaLIMOHHO-
oOpa3oBaTe/ibHYI0 Cpefly YHUBEPCHUTEeTa
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