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IIporpamMma cocrapnena ¢ yueroM (elepalbHOTO IOCYAApPCTBEHHOTO O06PA30BATENLIIOTO
CTaHjapra BBICHIET0 00pa3oBaHMS — MarucTparypa HampabjieHus moarotosku 28.04.03
Hanomarepuansl, yTBepxneHHOro npukasoM MuHucTepcTBa o6pasoBanus W Hayku Poccuifckoit
Gepepauun ot 22 centabps 2017 r. Ne 966; Ha ocHOBaHHH ["0CyHapcTBEHHOrO 06Pa3oOBaTENLHOrO
CTaHjapra BeICIIEro mpodeccHoHanbHOro obpasoBanus Jlonenxoit Hapommoit Pecny6maxu (TOC
BIIO JIHP) manpasnenust moxarotosku 28.04.03 Hanomarepmainsi (kBamuduKamms: «Maructpy),
YTBEPXKIECHHOTO IpHKa3oM MunucTepcTBa o6pa3oBanus u Hayku JTHP or 28 mas 2020 r. Ne 85-um;
Ilopsiaka opramusamuu ydeGHOro mnpomecca B 00pa30BaTebHBIX OPraHM3aUMAX —BHICIIErO
npoeccrnonansroro obpasosanus Jlonenkoi HapomHoit Pecny6iuku, yTBEpKIEeHHOTO NpPHKA30M
Munucrepcra o6pasosanust u Hayku JIHP Ne 1171 or «10» Hosi6ps 2017 r.; yueGHOro mmana u
OCHOBHOH 00OpasoBaTe/ibHOM IporpaMmbel HaHoMaTepHanbl M HAHOTEXHOJNOTMH HAIPABJICHHS
nozrorosku 28.04.03 Haromarepuaisl, paspaboranasix B 'OY BIIO «JloHenkuii HAHOHATBHEIH
YHHBEPCHTETY.

Paspaborumk:

ITpodeccop, kanx. Gpus-Mar Hayk,
npodeccop kadeapsl TEOpeTHIECKOR
(bU3HKK ¥ HAHOTEXHOJIOTHI

UBannnem H.IT.

IIporpamma yueGHOM MUCIMIUTHHEBI yTBEPXK/ICHA HA 3acelaHuH Kadeaphl TeOPETHYECKO
(M3HKM 1 HAHOTEXHOJIOTHit

IIpotokxon Ne 19 ot «11» mroms 2020 r.
3aB. kadeapsI TeOPeTHIECKOH QU3UKH H HAHOTEXHOJIOTHI vy Baproxun B.H

IIporpamMma yye6HOH JUCHUIUIMHBI OfOOpeHa Y4eOHO-METOAMYECKON KOMHCCHEH
(u3HKO-TeXHIYECKOTO (haKyBTeTa

ITpotoxon Ne 6 ot «23» uronst 2020 r.

IIpencenarens y4e6HO-METOXHYECKOM
KOMHCCHH (aKyipTeTa Kotenko B.H.




1. OBJACTb HIPUMEHEHMS U MECTO JUCLUILJIMHBI B YYEBHOM
MMPOLIECCE:

HucuuruimHa «Haydnble OCHOBBI M NpPAaKTUKAa HAHECEHUS HAHOCTPYKTYPHPOBAHHBIX
IUICHOK» OTHOCHUTCS K 00s13aTenbHON YacTu broka 1 «J{uciumimabl (MOIYIIN)» TI0 HAPABJICHUIO
noarotoBku  28.04.03 Hanomarepuanbl (Marucrepckas mporpaMma: HaHOMAaTepHaiIbl H
HAHOTEXHOJIOTHH).

JucuumiuHa  peanusyeTcss Ha  (U3UKO-TEXHUYECKOM  QakylnbreTe  Kadeapoi
TEOPETUYCCKON (PU3UKU M HAHOTEXHOJIOTHIA.

Jns u3ydyeHus: TaHHOW y4yeOHOH AMCUMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HABBIKH,
chopMHUpOBaHHBIC B TpoIlecce M3Y4eHUs npeamMeToB «OCHOBBI Kpuctamiorpadgun», «®Dusnka
reTepPOANHUTAKCUAIBHBIX HAHOCTPYKTYp», «JledekThl B KpucTamiax» Ha MpeablIylieM YpOBHE
o0OpazoBaHwUs.

Cocrout u3 monynsi: «Hay4dHble OCHOBBI M MTPAKTHKA HAHECEHUS! HAHOCTPYKTYPHUPOBAHHBIX
TUICHOKY.

[Tonmy4yeHHbIE 3HAHUS WCHOJB3YIOTCA CTYACHTAMH BO BpEeMs BBINOJHEHUS Hay4YHO-
UCCIIEIOBATEIBCKOW Pa0OThI IPU HAITMCAHUH MAaruCTEPCKOM TUCCEepPTAIlUU.

2. CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpaBneHHe IIOATrOTOBKH

28.04.03 Hanomarepuasbl

Marucrepckas nporpamMmma

HaHOMaTepI/IaHI)I 1 HAHOTCXHOJIOIT'MH

OO6pasoBarenbHasl mporpaMmma

AKaJICMHUYCCKaAs Marucrparypa

Kpanudukamus

MarucTp

KosmmuecTBo coniepxarenbHbIX MOJYJICH 1

JucnurmuHa 00s13aTeNbHOM / BApUaTUBHOM

o JucrumnianHa 00g3aTenbHO YacTH
yacTH 00pa30BaTENIbHOMN MPOrpamMMbl

®opmel kouTpost (MK, sk3amen, 3auer) DK3aMeH, MOJYJbHbI KOHTPOJIb

Mokasatemn ouHas popma 3aouyHas popma
00y4YeHHs 00y4YeHHUs
KonnuecTBo 3a4eTHBIX eAMHUIL (KPEAUTOB) 4 4
I'ox moaroToBku 1 1
Cemectp 2
KonngecTBo yacos 144 144
- JIEKIIMOHHBIX 16 2
- IPAKTUIECKIX, CCMHHAPCKUX
- 1a00paTOPHBIX 32 4
- CaMOCTOSTEIIbHON PabOTHI 96 138
B T.4. UHAWBHIYAIbHOC 3a/T1aHHC

HenenbHOC KOIMYECTBO YACOB, 3 6

B T.4. ayIMTOPHBIX 3 6

3. OIIMCAHHME JUCHUIIINHbI
eau u 3agaun.

Ileny — 03HAKOMUTH CTYJEHTOB C OCHOBHBIMH aCIEKTaMH COBPEMEHHBIX MPEJCTaBICHUHN O
MEXaHU3ME (bOpMI/IpOBaHI/Iﬂ JUCIICPTUPOBAHHBIX HAHOPA3MCPHBIX W CIINIOIIHBIX TOHKUX IIJICHOK,
O B3aUMOCBS3M TAPAaMETPOB M CBOMCTB IUIGHOK C YCIOBUSMU UX (HOPMHUPOBAHUS.
PaCCManI/IBaI-OTCSI (I)I/I3I/II-IGCKI/IG ACIICKThI MEPCICKTUBHBIX TEXHOJIOTUH HAHCCCHUA
TOHKOIJIEHOYHBIX MOKPBITUI U HAHOCTPYKTYPUPOBAHHBIX IJICHOK.

3aoauu.
® Jl3yuenue kiaccupUKAIUil TOHKHAX IUICHOK M TETEPOCTPYKTYP, HX CTPYKTYP M CBOMCTB,




0COOEHHOCTEH CTPOCHHS U IPUMEHEHUSI HAHOMATEPHAIIOB.

® Hayuuth NpuMEHATH MOJTYYCHHbBIE 3HAHUS U COBPEMEHHbBIE METObI UCCIICIOBAHUS
HAHOCTPYKTYPUPOBAHHBIX IJICHOK B HAYYHO-UCCIIEIOBATEILCKOM paboTe, OLleHNBATh
pe3yNbTaThl SKCIIEPUMEHTOB.

e Hayuuts Bectn Oubmuorpaduveckyro paboTy ¢ IPUMEHEHUEM COBPEMEHHBIX
TEXHOJIOTUH, aHATM3UPOBATh U KPUTUYECKU PE3FOMUPOBATH HH(POPMALIHUIO.

TpeOoBaHnust K pe3yJbTaTaM OCBOEHHUSl IMCHMIUIMHBI: [Iporecc M3ydyeHHMS IUCHUIUIAHBI
«HayuHble OCHOBBI M MpAKTHKA HAHECEHHS HaHOCTPYKTYPHUPOBAHHBIX IJICHOK» HaIIpaBJIEH Ha
(dbopMUpOBaHHE IIIEMEHTOB CIEAYIONIMX KoMmmeTeHnwid B cooTBeTcTBUU ¢ ®I'OC BO PO 1o
HarnpasjeHuto noarotoBku 28.04.03 Hanomarepuanbl 1 OCHOBHOM 0Opa30BaTeIbHON MPOrpaMMBbI
BBICHIETO MPOo(eCcCHOHATFHOrO 00pa3oBaHus HampasieHusi noarotoBku 28.04.03 Hanomarepuans
(MarucTepckast mporpamMma: HaHOMaTepPUAIbl U HAHOTEXHOJIOTUH):
a) ynugepcanvuoix (YK):

Croco0eH OCYIIECTBIATh KPUTUYECKUN aHaNIM3 MNPOOJIEMHBIX CUTYyallMid Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicteuit (YK-1);

CrniocoOeH ynpaBiisaTh MPOSKTOM Ha BCEX ATamax ero jxu3HeHHoro rukia (YK-2);

CrniocobeH opraHu30BBIBATh U PYKOBOJIUTH pabOTOI KOMaHbI, BEIpa0daThIBasi KOMaH/IHYIO
CTpaTeruio st JOCTHXKeHuUs moctaieHHo renu (YK-3);

CriocobeH ompenensiTh U pealn30BbIBATH MPUOPUTETHI COOCTBEHHOW AEATEIBHOCTH H
CIOCOOBI e COBEPIICHCTBOBaH s Ha ocHOBe camoorieHkH (YK-6).

0) oowenpogeccuonanvuvix (OIIK):

Crioco0eH CcTaBUTh M pelIaThb MH)KEHEPHbIE M HAyYHO-TEXHUYECKHE 3a/Ja4d B 00J1IacTU
MOJTyYEHUSI U UCCIIEeIOBAaHUS HAHOMATEPHAIOB M HOBBIX MEXIUCIUIUIMHAPHBIX HANpaBIECHUHN C
UCIIOJIb30BAHUEM €CTECTBEHHOHAYUHBIX U MaTeMaTHdeckux mogeneit (OITK-1) ;

CriocobeH ympaBiATh JKU3HEHHBIM IIMKJIOM CO3JIaHMSl MH)KEHEPHBIX MPOAYKTOB B
0o0JacT HAHOTEXHOJIOTMH M HAHOMAaTEpUATIOB C YYETOM JKOHOMUYECKUX, SKOJOTMYECKHX,
COIMANBHBIX U Apyrux orpanudenuii (OITK-3);

CriocoOeH BBINOJNHATH HCCIENOBAHUS NPU PEIIEHUHM WHXEHEPHBIX M HAay4YHO-
TEXHUYECKHUX 3ajay, BKJIIOYas IUJJAHUPOBAaHUE M TIOCTAHOBKY CIIOKHOTO 3KCIEPUMEHTA,
KPUTUYECKYIO OIICHKY M UHTepIpeTanuio pe3yapratos (OI1K-4) ;

CrniocobeH HCIoNb30BaTh WHCTPYMEHTapuil (opManu3anuu HHKEHEpHBIX, Hay4HO-
TEXHUUYECKHUX 3a/lady, NPUKIATHOE MpPOrpaMMHOE oOOecrneueHue Uil MOJEIUPOBAaHUS U
POEKTUPOBAHUS 00BEKTOB, crcTeM  mporeccoB (OTTK-5) ;

CrniocobeH paszpabaThiBaTh U aKTYaTHM3UPOBATh HAYYHO-TEXHHYECKYIO TOKYMEHTAIUIO B
obnactu nony4yenusi Hanomarepuanos (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAYYUHO-UCCNIE006AMENbCKAA 0EAMENbHOCHb:

criocoOeH (opMyIMpOBaTh 3a/JadyM, CBS3aHHbIE C peanu3anuell MnpohecCHOHATbHBIX
(ymkuuii (MK-1);

CIOCOOEH  CaMOCTOSTENbHO TPOBOJAMTH HAYYHO-HCCIENOBaTENbCKHEe padOThl 1O
CO3/JIAHHUIO,MCCIICIOBAHUIO M TPUMEHEHHIO HaHOcucTeM 1 Hanomatepuanos(I1K-2);

CMOCO0eH K aHaiau3y M OOOOIIEHHIO PEe3ysIbTaTOB HAYyYHO-HCCIIEAOBATENIbCKUX PadoT,
MOUCKY W aHAIN3y HAyYHOM W TEXHUYECKOW HMH(pOpManuu B 00JIACTM HAHOTEXHOJOTUHA U
CMEXHBIX JIUCUUIUIMH JUI1 Hay4HOU,IATEHTHOW M MapKETHMHIOBOW MOAJEP/KKH IPOBOJUMBIX
HCCJIEIOBaHHM, K CAMOCTOSITENIbHOIN MOATrOTOBKE MyOJMKallUii B OTEYECTBEHHBIX U 3apYyOEKHBIX
uznanusax (IIK-3);

CHOCOOEH K aKaJeMU4YeCKOW MOOMIBHOCTH, AaKTHUBHOMY MApTHEPCKOMY Y4YacTHIO B
pabotre 3apyOeXHBIX HAYYHO-MCCIIEOBATENbCKUX JIAOOpaTOpuii BO BpeMsl HAy4YHBIX



CT@XKHUPOBOK, a TakK)Ke IyTEM IPE3eHTAlUN CTEHJOBBIX W YCTHBIX JOKJIAJO0B HAa Hay4YHBIX
koH(pepenmsx (I1K-4);

CHOCOOEH MPECTABIATh UCTOPUUYECKUE ATAlbl Pa3BUTH HAHOTEXHOJOTHH, BaKHEHUIINE
OTKPBITUSI OTEUECTBEHHBIX YUEHBIX, HanOoJee aKkTyalbHble MPOOIEeMbl, CBSI3aHHBIE C CO3JJaHUEM
Y IPUMEHEHUEM HAHOCHCTEM M HaHoMarepuanioB B Poccuiickoii @enepanuu u B mupe (I1K-
5);

nPOU36800CHIBEHHO-MEXHOI02UYECKAA OeAMETbHOCHb:

cnoco0eH K Mpo(ecCHOHANBHONW OJKCIUTyaTallud COBPEMEHHOTO OOOpYJOBaHUS H
npuOOpoB (B COOTBETCTBHH C LEIIMH Maructepckoii mporpammsi) (ITK-6);

CMOCOOCH K COCTAaBJICHUIO METOJUYECKUX IOKYMEHTOB (B TOM YHCIe JabOpaTOPHOTO
JKypHaja) Ipy IPOBEICHUH Hay4HO-HCCICI0BATEIbCKUX U JabopaTopHbiX pador (ITK-7);

CMOCOOCH Y4YacTBOBATh B ONTHMHU3ALMUHU CYIIECTBYIOUIMX METOIAMK CO3JaHHUS H
MPUMEHEHHUS HAaHOCHCTEMH HAaHOMAaTEpHaJiOB JJIsl YCHEIIHONW KOHKYPEHIMH Ha phIHKE HAeH U
texHozoruit (I1K-8);

OpP2AHU3AUUOHHO-YRPABIEHYECKAA 0eAMEeTbHOCHLb:

TOTOB K OCYIIECTBICHHIO OPraHW3allMOHHBIX  MEPOIPHUATHH 1O  pealn3alnuu
3aMJIaHUPOBAHHBIX HAYYHO-UCCIEI0BATENbCKUX PabOT, CIOCOOEH KOHTPOJIUPOBATH COONIOICHNE
TEXHUKH 0€30IIaCHOCTH U periiaMenTa BoinosiHeHus padot (I1K-9);

CHOCOOEH TMPOBECTH OKCHEPTHU3y HAyYHO-HCCIENOBATENbCKUX paboT B olmactu
Hanotexnosoruii (I1K-10);

CHOCOOEH PYKOBOAWTH KYPCOBBIMH M JIPYTUMH KBaTH(PUKAIUOHHBIMH paboTaMu
oOyuaronuxcs (0akanaBpoB) u ctaxkepos (ITK-11);

TOTOB K KOOMNEpAalUd C KOJJIeraMH U paboTe B KOJUIEKTHUBE, K OpraHU3aluu padOThI
MaJibIX KOJUIeKTUBOB ucnonuuteneit ([1K-12);

NPOEKMHAs 0esIMeENbHOCIb:

CIOCOOCH y4acTBOBaTh B pa3padOTKe OM3HEC-IUIAHOB W OICHMBATH SKOHOMHYECKYIO
3P PEKTUBHOCTh M BO3MOXKHOCTh KOMMEpPLUAIN3ALUN HAYKOEMKOH MPOAYKIMH —HaHOCHUCTEM,
HaHOMAaTepHaIoB U u3zeaui Ha ux ocHose ([TK-13);

CIOCOOEH  y4yacTBOBaTh B  MOJAIOTOBKE U peAIM3allMd  HAay4yHbBIX IPOEKTOB
pecyOIMKaHCKOTO YPOBHS, a TaAK)Ke MEXIyHapoaHbIX rpanToB ([TK-14).

B pe3yJsibTaTe n3yueHus JTMCUUINJIMHBI CTYAEHT J0JIKeH
3HaTh:

® (OCHOBHBIEC TEXHOJOTHU CO3aaHusd HAHOCHUCTEM U
HaHOMAaTCPpUAJIOB.

® [ ;1aBHbIE 3aKOHOMEPHOCTH B 3aBUCHUMOCTSIX SKCILTyaTallMOHHBIX
apaMeTpoB HAHOCTPYKTYPHUPOBAHHBIX OOBEKTOB OT
0CcOOEHHOCTEH TEXHOJIOTHIECKUX MPOIIECCOB HX
(bopMHUpOBaHHUSL.
Ymern:

e [InanupoBaTh TEXHOJOTUYECKHE OKCIEPUMEHTBHl IO CO3JAaHUI0 U  MOJIYYEHUIO
HAaHOCTPYKTYPUPOBAHHBIX IIIEHOK.
e OpuUEHTHPOBATbCS B  aNNapaTHO-TEXHHMYECKOM  OOECIEYEHHH  TEXHOJIOTHUYECKUX
MIPOIIECCOB.
Baagern:

e Uudopmanueil 1o  anmapaTHO-TEXHUYECKOMY  OOECIIEUEHHI0  TEXHOJOTHYECKUX
IIPOLIECCOB CO3/IaHMSI HAHOCTPYKTYP M HAHOMATEPHAIIOB.



4. COIJEPXKAHHUE JUCHUIIJIMHBI U ®OPMbI OPI'AHU3ALIUU YYEBHOT'O

MPOLIECCA

MopsiakoBbIi
HOMeEp U TeMa

KpaTlcoe CodepKaHME€ TEMbI

Cooeprrcamenvuwtii mooyne «HAYHYHBIE OCHOBbBI H IIPAKTUKA HAHECEHHUA

HAHOCTPYKTYPHUPOBAHHBIX IUVIEHOK»

Tema 1.
HanoctpykTypbl

OcHoBHbIE TEpMUHBI U omnpezienieHus. BBenenue B pu3nky
HaHOCTPYKTYPUPOBAHHBIX MaTepuanoB. OU3NKO-XUMUYECKUE
0COOCHHOCTH HAHOCTPYKTYPUPOBAaHHBIX MaTepuaioB. Mi3MeHeHue
CBOMCTB MaTepHaloB IPU NEPEX0/I€ K HAHOMETPOBBIM pa3Mepam.
Knaccudukanus MeTo10B co3aHNsi HAHOMATEPHAJIOB U HAHOCHCTEM.

Tema 2. MeTonnl
CHHTE3a HAHOYACTHI]
1 KOMITaKTUPOBAHMS
HaHOMaTEPHAJIOB

®dusnueckoe aucneprupoBanne. KoHaeHcanus U3 )KUIKON U ra30BOM
¢a3p1. TexHOTOrMYECKHE MPOIECCHI MOTYYSHHsI HAHOIMCIIEPCHBIX
cucreM. @opMUpOBaHUE CTPYKTYP Ha OCHOBE KOJUIOWIHBIX PACTBOPOB .
3omb-renb TexHoaorus. [IopoKkoBele TEXHOIOTMM KOMITAKTUPOBAHUS
MaTepualioB. YIbTpa3ByKOBOE KOMIIAaKTHUpOBaHue. KepaMuka, CUTAILIIBL.

Tema 3. MeTonnl

VYraeponusie HAaHOTPYOKH. MeTo bl onydenus rpadgena. DopmupoBaHue

IIOJIy9CHHUA HaHOKOMIIO3UTOB C YIJIEPOJHBIMU HAHOTPYOKaMU B KaUeCTBE
YIJICPOZHBIX nanosuutens. Kap6un, rpadan, rpadur. Oysiepensl, QyIIepursl,
HaHOMATEPHaJIOB (yIepom b

Tema 4. Co31aHKE TUIEKTPHYECKUX MATPHIL C YIOPSI0YEHHOM CTPYKTYPOIA.
ONEKTPOXUMUUYECKU | OOGBEKTHI HCCIE0BAHHS — CTPYKTYPBI HA OCHOBE OKCHJIA AFOMHHHUS,

© MCTOIBI CHHTE3a | grepra kpeMHus. [TomydeHne ynopsI0ueHHbIX MACCHBOB HAHOIIPOBOJIOK
HaHOMAaTEPHaIOB

OoCPCACTBOM 3aITOJIHECHUA TOPUCTBIX AUIJICKTPUICCKUX MATPHUILL
Pa3iIMYHbIMU MCTAJLJIaMU.

Tema 5. Metonpl
SIHUTAKCHAILHOIO
pora HaHOCTPYKTYP

OO6ume cBepenus 06 sanuTakcuu. Kpucranio-reoMeTpuyecKkuii,
KPUCTAIIJIO-XUMUUECKUH, TEPMOAMHAMUYECKUHN TIOJXObI B IpoOiieMe
OpUEHTUPOBaHHOU KpucTtayu3anuu. Teepaodasznast, xuakodaszHas,
razodaszHas anuTaKkcus. BnusHue napaMeTpoB mpolecca SMUTAKCUU Ha
CKOPOCTB POCTa IICHOK. MOJIEeKyIIApHO-TTy4deBas SIIUTAKCHUSL.
CBepXTOHKHE IUIEHKH METAJUIOB U INAJIEKTPUKOB. Aninaparypa,
IIPUMEHsAEMast I U3YYEHUs] CTPYKTYPBI JIIUTAKCUAIBHBIX IIJICHOK.

I'erepoanurakcusi.
Tema 6. CamMoopranuzanys pu MATAKCUATIBHOM pocTe. [ eTepoCcTpyKTyphl Ha
Camoopranu3anys 4 | ocHoBe HAHOCTPYKTYP. MeTalIHdecKie 1 HOTyPOBOJHUKOBbIE
camocbopka HaHOIUIEHKU. CHHTE3 IBYXMEPHBIX U TPEXMEPHBIX YIOPSI0YEHHBIX
HAHOCTPYKTYD
MacCHMBOB HAHOKPHUCTAJIJIOB METAJIJIOB, CIIJIAaBOB, MOJIYIPOBOJIHUKOB.
dopmMupoBaHUE YIOPSAJOUEHHBIX MOJUMEPHBIX CTPYKTYP.
Tema 7. CymHocTts nporieccoB gutorpaduu. @otoautorpadus. DoTOPE3UCTH U

Jlutorpaduueckue

XUM.IIPOHCCChI MPOTCKAOMIUEC B HUX. ®oTo111a0JIOHEI U UX CBOMCTBA.




METO/IbI PentrenoBckas u anekTpoHHas autorpadus. MoHHas U 371€KTpOHHO-
dbopmupoBanus JTydeBasi TUuTorpadus.

HAHOCTPYKTYP

Tema 8. ®u3nyecKrue OCHOBBI 30H/I0BbIX TEXHOIOTHH. CKaHUPYIOIIUMA
dopmupoBaHUe TyHHEJIBbHBIA MUKpOckot (CTM). MexaneKTpoIHbIH MacComepeHoc.
HAHOCTPYKTYP JlokanbHOe aHOAHOE OKHceHue. JlazepHoe HaHOMaHUTTYTUPOBaHUE.
30HJI0BBIMU MeTtob1 ckaHupyIOILIel 30HA0BOM JuTorpadun. HanodbuotexHonoruu.
MeTOoaMHI

TemaTnyeckui miaan

Coaep:xarenbubie Moayau : 1-«Hayunsle ocnosbl u npakmuxka HaHeceHus
HAHOCMPYKMYPUPOBAHHBIX NJICHOK)

Koan4yecTBO 4acoB

Ounasi gpopma 00y4eHus1

3aounas popma o0yueHus

B T.U. B T.4.
% (% o &
HasBanusi coxepKaTeJbHbIX el = % % e = % %
MojLyJieii u TeM Sl =|8|&lEs5d £ | =] 8| &|5sl5¢s
S| 5|2 Slgs»gd 8 =S| £ S8lgsgl>5
A 2| =2l s|ldvldyg =a & = s |gelT\Q
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Tema 1. H
ema L. HanocTpyKIypet 18 | 2 4| 12 17,75 | 0,25 05| 17
Tema 2. MeToapl cuHTE3a
HAHORACTHI 1 18 | 2 4| 12 17,75 | 0,25 05 | 17
KOMITAKTHUPOBaHUS
HaHOMaTEePHAJIOB
Tema 3. MeTo bl IOJTy4YEHUS
YTIIEPOTHBIX 18 | 2 4 112 17,75 | 0,25 05 | 17
HaHOMaTepHaJioB
Tema 4. DnexTpOXUMHUYECKHE
METO/Ibl CUHTE3a 18 | 2 4 112 17,75 | 0,25 05 | 17
HaHOMaTEPHAJIOB
Tema 5. Metopp!
AMUTAKCUAIBHOTO pora 18 | 2 4 | 12 17,75 | 0,25 05 | 17
HaHOCTPYKTYP
T .
ema 6. Camoopranuzanus u 18 | 2 4| 12 1775 | 025 05 | 17
camMocOOpKa HAaHOCTPYKTYP
Tema 7. Jlutorpaduyeckue
METOZBI (pOPMHpOBaHHS 18 | 2 4| 12 17,75 | 0,25 05| 17
HaHOCTPYKTYD
Tema 8. ®opmupoBanue
18 2 4 | 12 19,75 | 0,25 05 | 19
HaHOCTPYKTYP 30HIOBBIMHU




METOIaMHA
Hmozo no
cooeprcamenbHomMy mooyaro | 144 | 16 32| 96 144 2 4 | 138
Bcezo uacoeé no mooynio
144 | 16 32| 9% 144 2 4 | 138

SMETOAUYECKHUE PEKOMEHJALUU )15 TPOBEJAEHUSA JJEKIIMOHHBIX,

MPAKTHYECKHX U TABOPATOPHBIX 3AHSATHIA.

TeMbl JIEKIIHOHHBIX 3aHATHH

Ne Konuuecmeo
wn Ha3zeanue memoi waCos
1 [HanocTpykTypsl 2
2 [Mertoapl cCMHTE3a HAHOYACTHUI] U KOMITAKTHPOBAHUS HAHOMATEPUAJIOB 2
3 |[MeTozpl mOMyueHUs YIIIepOIHBIX HAHOMATEPHUAJIOB 2
4 |21eKTpOXUMHYECKHE METO/Ibl CHHTE3a HAaHOMAaTEPHUAaJIOB 2
5 [Metoabl aNUTaKCHAIBHOTO pOora HAHOCTPYKTYP 2
6 |Camoopranusaius u caMocOOpka HAHOCTPYKTYP 2
7 {lurorpaduueckre MeToabl OPMUPOBAHUS HAHOCTPYKTYP 2
8 |DopmupoBaHUE HAHOCTPYKTYP 30HIOBBIMH METOJAMH 2

BCEI'O 16
Tembl J1a60paTOPHBIX PadoT
Ne Konuuecmeo
wn Has3zeanue memut 4ACOs
1 [Mertompl co31aHksI HAHOMATEPHATIOB H HAHOCHCTEM 4
2  [TeXHOJOTHYECKUE MPOIECCHI MOMYUCHHST HAHOAUCTIEPCHBIX CHCTEM. 4
3 |®opMupOBaHHE HAHOKOMIIO3UTOB C YIJIEPOAHBIMH HAaHOTPYOKamMu 4
KAayecTBE HAIlOJIHUTENS
4 |DaeKTpOXUMHUYECKHE METO/IBI CHHTE3a HAHOMATEPHAIOB 4
5 [Dnumrakcus. MeTo bl SIIUTAKCHATBHOTO POra HAHOCTPYKTYP 4
6 |Camoopranm3arys u caMocOOpKa HAHOCTPYKTYP 4
7 Jlutorpadguyeckre METOIBI 4
8 [3oH10BBIE METOIBI 4
BCEI'O 32

6. METOOAUYECKHUE PEKOMEHJIALWHA 11O OPTAHU3ALINU

CAMOCTOSTEJBbHOM PABOTHI CTYJEHTOB.




Opranmaunﬂ CaMOCTOAITEIbHOI paﬁDTbI CTYAEHTOB

o Konuuecmeo
i Ha3zeanue memoi waCOs
1 |[Merto/pl cHHTE3a HAHOYACTHI] U KX KOMITAKTUPOBAHHUE 12
2 [MeTobl OyYEHH s YIICPOAHBIX HAHOMATEPHATIOB 12
3 [DIEKTPOXUMHUYECKHE METO/IbI CHHTE3a HAHOMATEPHATIOB 12
4 |MeTobl AUTAKCHATBHOTO POCTa HAHOCTPYKTYPHBIX IJICHOK 12
5 |Camoopranusaius u caMocOOpKa HAHOCTPYKTYP 12
6 [lurorpaduyeckuie MeTOabI (HOPMUPOBAHUS HAHOCTPYKTYP 12
7 |®opMuUpOBaHUE HAHOCTPYKTYP 30HIOBBIMH METOAAMHU 12
8 |HamoGuoTeXHOIOrUK 12
BCEI'O 96

7. AHAUBU Y AJIBHBIE 3AIAHUS.

Tembl 111 BHINIOJIHEHUS] HHAUBUAYAJIBHOI padoThl (TeMbl pedepaToB, CEMUHAPOB)

FeTepOFCHHBIe CHUCTCMBI U UX KHaCCHq)HKaHHH.

IIpoueccel caMOOpraHnu3aluy reTepoO3NUTAKCUATIBHBIX CTPYKTYD.
MounekynsipHO-ITyueBast SIUTaKCHUS.

Mertoab! nosyueHust HaHOTO(PPUPOBAHHBIX CTPYKTYD.
ATOMHO-CIIO€Bast SMUTAKCHUS.

Pentrenosckas nurorpadus . [IpenmymiecTBa u HeTOCTATKH.

CoNooarwdE

du3nyeckne U XUMHUECKHE METOIbI CUHTE3a HAHOYACTHII.

10 [ToponikoBbie METOJIBI M TEXHOJIOTUH MOJYYEHUS HAHOMATEPHUAJIOB.
11. 301b-T€NIH TEXHOJIOTHUS.

12. ®usnueckre OCHOBBI 30H/I0BBIX TEXHOJIOTHH.

13. IlepcrieKTUBBI pa3BUTHSI HAHOTEXHOJIOTHIA.

14. TlepcnieKTHUBBI pa3BUTHS HAHOTEXHOJIOTUH.

15. Kepamuxka.

dusnyuecKrue OCHOBHI JIEKTPOHHO-IYYEBOW M MOHHO-TY4YEBOM JIUTOTpaduu.

DOU3HKO-XUMHYECKHE OCOOEHHOCTH HAHOCTPYKTYPHPOBAHHBIX MATCPUAIIOB.

8. KOHTPOJIbHBIE BOITPOCHI K TPOMEXYTOYHOM ATTECTALIUA

. OCHOBHBIE TEPMHHBI U OTIPEICTICHUSI.

. BBenenue B GM3HKy HAHOCTPYKTYPHUPOBAHHBIX MaTEPHATIOB.

. ODU3UKO-XUMHYECKHE OCOOCHHOCTH HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAJIOB.
. I3MeHeHue CBOMCTB MaTepuasoB MpHU Mepexo/ie K HAHOMETPOBBIM pa3MepaM.
. Knaccudukanust METo10B co3aHusl HAHOMATEPHUATIOB U HAHOCUCTEM.

. PusnvecKoe TUCIePrupoOBaAHUE.

. Konnencanms u3 *KuaKoi u ra30Boi (assbl.

. TexHonornueckue Npouecchl NOTy4YeHUs] HAHOUCIIEPCHBIX CUCTEM.

. DopMHUpOBaHKE CTPYKTYP Ha OCHOBE KOJUTOMIHBIX PACTBOPOB .

10. 30ab-reNb TEXHOJIOTHS.

11. ITopomikoBbi€ TEXHOJOTUH KOMITAKTUPOBAHUSI MAaTEPUAIIOB.

O 0 1N DN~ WP




12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

10

VY pTpa3ByKOBOE KOMIIAKTUPOBAHHE.

Kepamuka, cutanisl.

VYriaepoaHble HAHOTPYOKH.

Mertonb! nonydenus rpadena.

®opMHUpOBaHHE HAHOKOMIIO3UTOB C YIJIEPOAHBIMH HAHOTPYOKaMH B Ka4eCTBE HAMOJIHUTEIIS.
KapOuH, rpacdan, rpapurt.

OynnepeHsl, GynIepuTsl, QyaIepOUIbL.

Coznianue IuANEeKTPUYECKUX MaTPHUIL C YIIOPSIOYEHHON CTPYKTYpPOH.

OOBeKTHI UCCIEN0BaHUS — CTPYKTYPBl HA OCHOBE OKCH/1Aa AJIFOMUHUS, OKCH/1a KPEMHUS.
[Tonyyenue ynops104eHHBIX MAaCCUBOB HAaHOIIPOBOJIOK ITOCPEACTBOM 3aIlOJHEHUS TOPUCTBIX

JUDJICKTPUYCCKUX MaTpUll pa3IM4YHbIMA MCTAJLIaMH.

22.
23.

OO01ue cBeeHus 00 YIUTAKCUH.
Kpucramio-reoMeTpuuecKuii, KpUCTALIO-XUMHUYCCKHA, TEPMOJUHAMUYCCKHA TOIXOIbI B

po0aeMe OPUEHTUPOBAHHON KPUCTAIUIM3ALINN.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

TBepnodasznas, xuakodasHas, ra3odazHas SIMUTAKCHUS.

BnusiHre mapaMeTpoB Imporecca AMUTAaKCHU Ha CKOPOCTh POCTA IICHOK.
MonekynsapHo-Ty4yeBasi SIMUTAKCHSL.

CBepXTOHKHE TUIEHKU METAJJIOB U JAUAJIEKTPHKOB.

Arnmnaparypa, npuMeHsieMas JUIsl U3y4eHHs CTPYKTYPhI MU TAKCHAIBHBIX TJICHOK.
I'ereposnurakcus.

CamMoopranuzaiiys npu 3MUTAKCHAILHOM POCTE.

['eTepocTpyKTyphl Ha OCHOBE HAHOCTPYKTYP.

MerTannndeckue U OJyMPOBOJHUKOBBIE HAHOILICHKH.

CuHTe3 IBYXMEPHBIX M TPEXMEPHBIX YIOPSIOYCHHBIX MACCHBOB HAHOKPUCTAIIJIOB METAJIIOB,

CIIJIaBOB, MOJIYIIPOBOAHUKOB.

34.
. CymHocTs npoueccos aurorpaduu. doronurtorpadus.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

35

DopMHUPOBAaHKE YIIOPAIOYECHHBIX IOJUMEPHBIX CTPYKTYP.

@DOoTOpPE3UCTHI U XUM.IPOIIECCH MpoTeKatolie B HUX. @oTomadbaoHbl U UX CBOWCTBA.
PenTreHoBcKkas u 37eKTpOHHAs JIUTOrpadus.

HonHast ¥ 3eKTPOHHO-ITy4€eBast TUTOrpadus.

®Pu3nuecKue OCHOBBI 30H0OBBIX TEXHOJIOTHM.

Cxkanupyromuii TyHHeIbHbIH Mukpockon (CTM).

MexaIIeKTPOAHBIN MacCOIIEPEHOC.

JIokajbHOE aHOJHOE OKHUCIIEHUE.

JlazepHOE HAHOMaHUITYJIUPOBAHUE.

MeTo/1bl CKaHUPYIOIIEH 30HA0BOM JIUTOTpapuH.

Hano61oTeXHOIOTHH.

9. OBPA3ELl MOAYJBHOI'O KOHTPOJIA
(obpazey sapuanma u Kpumepuu OyeHU8aHUs1)

TrOY BIIO «JIOHEIKUA HAIIMOHAJIbHBbIIA YHUBEPCUTET»
OU3NKO-TEXHUUECKHH (PaKyIbTeT

Hanpasnenue noocomoexu: 28.04.03 Hanomamepuanoi
Mazucmepcras npoepamma: HaAHOMamepuaibl U HAHOMEXHON0ZUU
IIpoepamma noozomosxu: Mazucmpamypa

Cemecmp 2

Yuebnasn oucyuniuna HAYYHBIE OCHOBBI H IIPAKTHKA

HAHECEHHUA HAHOCTPYKTYPUPOBAHHbIX
IVIEHOK
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MOAYJIbBHASA KOHTPOJIbHASI PABOTA
BAPHUAHT Nel
1. Teeppodasznas, xuakodaszHas, razodaszHas SIMUTAKCHS.
2. Cxanupyomuil TyHHeIbHBIH MuKkpockon (CTM).
3. JlokanbHOE aHOJHOE OKHCIICHHE.

YTBepxIeHO Ha 3aceJaHuy Kadeapoil TeOpeTHIecKoil (PU3NKN 1 HAHOTEXHOJIOTHH,

(13 2

npoTokoa Ne o1 20 r.

3aB. kadenpoii

[IpenonaBarens

Kputepuu oneHuBanus MOayJbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
3aganue 1 10
3ananue 2 10
3aganue 3 10
Bcezo 30

10. OBPA3EIl DK3AMEHAIIMOHHOT' O BUJIETA
(TeopeTnyeckue BOMPOCH! K IK3aMEHY, 00pasell OuiieTa U KpUTepHil OIeHUBAHUS )

Teopemuuecxue 680NPOCHL K IK3AMEH)Y

1. Knaccudukanus HaHOMaTepUaIOB, HAHOCTPYKTYP U UX (PparMeToB Mo KOHPHUTYypaIHH U

XUMHYECKOMY COCTaBY.

Hanecenne HaHOpa3MepHbIX 00BEKTOB Ha MOAJIOKKH Pa3IMUHBIMU METOIaMHU.

OINUTAKCHS.

IToBepxHocTHas nuddy3us.

I'eTeposnurakcus.

CBEpXTOHKHE TIJICHKH.

dopMupoBaHUE HAHOPa3MEPHBIX OOBEKTOB B KUAKOCTIX M pacTBOpPax.

Dnektpodopes.

MonekynsipHasi «IIpUIIUBKa.

10 MeTo/1pI KOMITAKTUPOBAHUSI HAHOMATEPUAIIOB.

11. IucneprupoBanue.

12. 30J1b-T€ITb TEXHOJIOTHS.

13. TopoirkoBasi TEXHOJIOTHS KOMITAKTUPOBAHUSI MaTEPHAIIOB.

14. Metoapl mosydeHus YTAEPOIHBIX HaHOMaTepHalioB (kKapowH, rpadeH, rpadaH, rpadur,
bynnepesl, QymuIepuThl, PyIIEPOUIBI, YTOIbHBIE HAHOTPYOKH).

15. DnexTpoXuMUYEeCKHe METO/Ibl CHHTE3a HAaHOMATEpHAJIOB.

16. MaTpu1isl ¢ ymopsiioueHHON CTPYKTYPOH.

17. Camoopranuzanus 1 caMocOOpKa HaHOCTPYKTYP.

18. I'eTepoCTpyKTYpbI U HAHOIUIEHKH.

19. YnopsimoueHHBIC TIOJMMEPHBIE CTPYKTYPHI.

20. JIutorpadus u ee pa3HOBHIHOCTH.

©CoOoNoURAWLDN
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21. Cytb MeTOZ10B (hOpMHUPOBAHUSI HAHOCTPYKTYP.

22. PeHTreHOBCKas, SJIEKTPOHHAs!, HOHHAS M AJIEKTPOHHO-Ty4eBast TUTOrpadusi.
23. 30H10BBIE METOIbI (POPMHUPOBAHUS HAHOCTPYKTYD.

24. HaHOOMOTEXHOJIOTHH.

oY BIIO «JIOHEIIKUA HAIIMOHAJBbHBIIH YHUBEPCUTET»
DU3NKO-TEeXHUYECKUHA (PaKyIbTET

Hanpasnenue noocomoexu: 23.04.03 Hanomamepuanut

Maeucmepckas npoepamma: HaHoMamepuaivl U HAHOMEXHO102UU

IIpoepamma noocomosku: Mazucmpamypa

Cemecmp 2

Yuebnas oucyuniuna HAYYHBIE OCHOBbBI U ITPAKTHKA
HAHECEHHA HAHOCTPYKTYPHPOBAHHBIX
IUIEHOK

BUJIET Nel

1. JlucneprupoBaHnue.
2. CBepXTOHKHUE IICHKH.
3. Cytb MeTo10B (hOpMHUPOBaHHSI HAHOCTPYKTYD.

VT1BepxkaeHo Ha 3aceqaHuu  Kadenpoil TeopeTHuecko (UMK W HAHOTEXHOJIOTHIA,
pOTOKOJ Ne or“ 7 20 T

3aB. kadenpoit

DK3aMeHaTop

Kpumepuu OUyeHUueanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3anganue 2 15
3amanue 3 20
Bcero 50 6an10B

12. KPUTEPUU OLIEHUBAHUSA
Ilo kypcy «HayuHnble OCHOBBI M NIPAKTHMKa HAaHECEHUS HAHOCTPYKTYPUPOBAHHBIX IIJIEHOK»
IIPEAIIONAracTCsd MpPOBEIECHUE IPOMEKYTOYHOM aTTeCTalid B BHUAE MOIYJIBHOTO KOHTPOJI,
BBINIOJTHEHUE UHANBUAYAIbHOM pabOThI M 9K3aMeHa. DK3aMEH CJIA0T CTYACHTBI C LENIbIO MOBBIIIEHUS
pelTHHra.
Pacnpeodenenue 6annos, Komopboie Mo2yn nOJIy4untb CmyoeHmol
6 npoyecce u3y4eHus OUCUUNIUHbL

Oprann3zannoHHo CPC Bcero
yueOHas paboTa | MuausuayansHas | Moayiabuelii | HuaguBnayaabuas
CTYyACHTA pabora KOHTPOJIb |TBOpYeckasi padora
Max 10 6ammos max 5 6amioB max 30 max 5 6aioB 100 6ammoB
0amioB
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IlIxana coomeemcmeus 617108 HAUUOHAILHOU WIKAJlE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM 1IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIIM4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO

C BO3MOXXHOCTBIO TOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l MPU YCIOBUU
00s13aTenbHOr0 Habopa JONOJHUTENBHBIX OAJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MMPOLIECCA.

JlekuroHHbIE U Ja00OpaTOpHBIE 3aHATUS MO yuyeOHOM nucuuiuinHe «HaydHble OCHOBBI U
NPaKTHKa HAHECEHNUS HAHOCTPYKTYPUPOBAHHBIX TICHOK) MPOBOAATCS B yU4eOHOH mabopaTopun
«OneKTpoHHONH MHKpockonuu», Ne313, o0opynoBaHHOW KOMIUIEKTOM y4eOHON meOenu Ha 6
MOCAJI0YHBIX MECT, KOMIUIEKT pabodero mecra npemnojgaBatens, | HOYTOyK C JIMIEH3MOHHBIM
IporpaMMHBIM oOecrieueHueM, JOocTynoM K cetu MHtepHer, 1 ONEeKTpOHHBIH MHUKPOCKOII
BakyyMHbIH-100JIM, 1 Mukpockon meramiorpapudeckuii-7, 1 Bakyymmerp MoHM3alMOHHO-
tepmonapHbiii-2All, 1BakyyMHbIi yHUBEpCaTbHBIH MOCT-4.

CamocrosTenpHass paboTa CTYyIEHTOB TMPOXOJUT B YHTAIBHOM 3ajle  CIPaBOYHO-
o6ubmuorpadguueckoir uHGOpmanmonHoi pabotel (aya. Ne 102: r. [lonenk, mp. I'ypoma, 6),
MOMEILEHUE OCHAILIEHO KOMILJIEKTOM yueOHOM Mebenu Ha 23 mocaJoyHbIX MECTa, KOMIIbIOTED B
komrmiekte (1 mT); B 3ame snekrpoHHod MHpopmanuu (Joneuk, mp. I'yposa, 6, Ne 104-a.).
[TomerieHue ocHaIleHO KOMILJIEKTOM Yy4eOHoil MeOenu Ha 40 mocaJouHbIX MECT, KOMIIbIOTED B
KOMIUIEKTe (6 1IT);

WupuBuayanbHbIE ¥ TPYNIOBBIE KOHCYJIBTAIMK  CTYJAGHTaM JUIS  TPOBEIEHUS
CaMOCTOSITENIbHOW PabOThl MPEOCTABIISAIOTCS B KaOuHeTe Kadeapbl TeopeTHdecKor (QHU3UKU U
HAaHOTEXHOJIOTHH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenmn Ha 12 mocagoyHBIX MeCT,
OCHAIIIEHHOM KOMIIBIOTEPOM B KOMIUIEKTE (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIOI0KEHHOM IO
anpecy 1. onenx, np. Tearpanbusiii 13, aya. 256.

14.  PEKOMEHJIOBAHHASA JIUTEPATYPA

Koxa-Bo Hanu4yue
Ne IK3EMILIAPOB | JJIEKTPOHHOM
HaunmeHoBaHue
n/n B OubJmoTeke BEpPCHHU B
JouHY 9BC
Ocnosnas numepamypa
1. Tepexos C. B. ®wusuka HaHOOOBEKTOB: [ydeOHOE
nocodue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO 4
«JlorHY» - Jlonenk: JouHY, 2013. — 418 c.
2. ITyn, Y. Il. Hanorexuomoruu : yd4eO. mocobue yis
CTY/ICHTOB, OOYYalOIIUXCS IO HAMpPaBICHHUIO TIOJTOT.
"Hanortexnonoruu" / Y. I1yn, ®@. OysHc ; nep. ¢ aHIIL. O 8
pen. 1O. U. TonoBuna. - 3-¢ usn. - M. : TexHocdepa,
2007.-375c.
3. Wpannmern, H. II.  Pasmepasie  addexter B 1 i
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HAHOKPUCTAJUIMYECKUX  Marepuanax [ DJIEKTPOHHBIN
pecypc] : JUISL CTYJICHTOB, ACIIUPAHTOB,
CHEIHUATM3UPYIOIIUXCS 10 HAIpPaBJICHUIO TMOATOTOBKHU
030402 «pusmka» U crenuadncToB B 0ONACTH (UZUKU
KOHJICHCUPOBAHHBIX Cpell, TeOopeTHdyeckol (u3mku u
nanorexHoyoruit. / H. II. UBanunen, C. B. Tepexos, B.
M. HOpuenko ; 'OY BIIO "JloHeukuii HalmoHaJIbHBIN
YHUBEpPCUTET", PU3UKO-TEXHUYECKUN
dakynerer,Kadeapa  TeopeTmueckoit (1071637097 SN '
Ha"HoTtexHojoruii. - Jlomenxk : JomHY, 2019. -
DNEeKTPOHHBIC TEKCTOBBIC NaHHbIE (1 daiin).

4. I'ycee A. W. HaHomarepuanbl, HaHOCTPYKTYpBHI,
nanotexHojoruu / A. U. I'yceB. — U3xa. 2-e. — Mockaa: 6
®usmataut, 2009. — 414 c.

5. Hanorexnomorun u coenuanbHble MaTepHaibl : ydeO.
mocoOue i CTYACHTOB BY30B, OOYYarOIIMXCS II0
HamnpasiieHuto noArotoBku 140140 - TexH. ¢usuxka / HO.
[1. Conuues, E. U. Ipsaxun, C. A. Bonorxkanuna, A. II.
ITerkoBa ; mox pen. FO. I1. Conuuesa. - Cankr-IlerepOypr
: Xummsaar, 2009. - 334, [1] c.

ﬂonwmumeﬂbmm Jaumepamypa

6. Munocnasckuid, A. I'. KoHcnekT nekumii mo Kypcy
"OCHOBBI TIPOIECCOB MUKPO- U HaHOTexHOoJorui" / A. T'.
Munocnasckuii ; 'OY BIIO "Jloneukuii HalMOHAIBHBIN
yauBepcuret". - Jloneuk : JlonHY, 2018. - 246 ¢

7. l'onoBun, FO. U. BBenenue B Hanotexnuky / 1O. H.
l'onmoBuH. - M. : Mamunoctpoenue, 2007. - 493 c.

8. IlonyyeHne ®  HUCClI€JOBaHME  HAHOCTPYKTYP
7abOpaTOPHBIN MPAKTHKYM MO HAHOTEXHOJOTUSIM / [A. A.
EBnoxkumos u np.] ; mox pen. A. C. Curosa. - Mocksa :
BUHOM. JIa6. 3uanwuii, 2010. - 146 c.

9. Cysnanes, 1. I1. HanotexHoa0TH : GU3NKO-XUMHUS
HAHOKJIACTEPOB, HAHOCTPYKTYp U HaHOMaTepuainos / 1.
I1. Cy3nanes. - 2-e u3a. - Mocksa : URSS : JIu6poxowm,
2009. - 589 c.

15. MUH®OPMAINMUOHHBIE PECYPCbI
(¢ yrazanuem Hazganus u NOIHO20 NEKMPOHHOLO AOPeCa)
Hay4nas snextponnas Oubanoreka www.elibrary.ru.

Caiit komnaanu POCHAHO http://www.rusnano.com/

OopasoBarenbHbie pecypesl «Eaunoe okHoy http://window.edu.ru/window/library
Kuuro-nouck. http://www.knigo-poisk.ru

el

16. MPOI'PAMMHOE OBECIHEYEHME (nipu Hanu4un)
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparusnas smrensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (nmuuensus nporpammbl DreamSpark it BBICIINX y4eOHBIX
3aBeICHUN);
4. Jlunensun GPL, Apache, BSD nnsa cBo6oanoro nporpammuoro obecrieuenusi: FreeLab,
Scilab, Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF



http://www.elibrary.ru/
http://www.rusnano.com/
http://window.edu.ru/window/library
http://www.knigo-poisk.ru/
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PabGowyas mporpamma paccMOTpeHa | TIEpeyTBep)KIeHa Ha 3acelaHuH Kadeapsl
TEOPETHUECKOM (PU3UKM M HAHOTEXHOJIOTHI ¢ U3MeHeHUsAMH (0e3 n3meHeHuit) Ha 20 roj.

(13 2

[IpoTokon Ne oT 20 1.

3aB. kadenpoii

PaGouass mnporpamMMa paccMOTpeHa M HepeyTBEp)KIeHa Ha 3acelaHud Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTH ¢ M3MEeHeHUsIMH (6e3 n3MeHeHwuii) Ha 20 TOJI.

ITporoxoin Ne or“ 7 20 1.

3aB. kadenpoit




