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COBPEMEHHBIE METO/IbI AHAJTU3A 1 HCCJIENOBAHMSA
CTPYKTYPbBI U CBOUCTB HAHOMATEPHAJIOB

Hanpasnexue noaroToBKku: 28.04.03 Hanomatepuaisi
Marucrepckas nporpamma: Hanomarepuais! 1 HAHOTEXHOJIOTHH
O6pazoBarensHas porpamma: aKaJleMH{4ecKas MarucTpatypa
KBanmudukanus: MarucTp

®opma obOyueHus: OYHasl, OYHO-3a04HAas, 3a09HAs
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[IporpamMma coctasiena ¢ yderoM ®eiepabHOrO roCyAapCTBEHHOrO 00pa3oBaTeNbHONO
CTaHJapTa BhICIIEr0 O0Opa3oBaHMS — MAarucTparypa HampapieHHs noarotopka 28.04.03
Hanomarepuansl, yTBepXaeHHOro npukasoM MuHHCTepcTBa 00paszoBanus ¥ Hayku Poccmifckoit
OQepepaunn or 22 centabpa 2017 r. Ne 966; Ha ocHoBamuM ['ocyzapcTBEHHOrO
00pa3oBareIbHOr0 CTaHAapTa BBICIIEro mpodeccHoHanbHoro obpasosanus Jlonenkoit Hapoasoit
Peciy6maku - (TOC  BIIO JIHP) nanpasnenns moarotoBku 28.04.03 Haromarepuaist
(xBaymuduKamus: «MarucTp»), YTBEpPXKICHHOTO NMPHKa30M MHUHHCTEpPCTBA 00pa30BAHHA M HAyKH
AHP  or 28 mas 2020 r. Ne 85-um; Ilopsaxka opraHmsauuu ydeGHOro Impoiecca B
00pa3oBaTelbHBIX OPraHM3alMAX BBICIIET0 MNpPOMECCHOHANTBHOrO o6pasoBanus JIOHEIKOM
Hapozmo#t PecnyGnuku, yTBepaeHHOro npukasoM Munucrepetsa o6pasosanus u Hayku JIHP
Ne 1171 ot «10» HOs6pst 2017 r.; yueGHOro mIaHa W OCHOBHOM 0Opa3oBaTe/BHOM MPOrpaMMBI
Hanomatepuansl M HaHOTEXHOJOTHH HampaBieHHs noxrotosku 28.04.03 Hamomarepuaisi,
paspabotannsx B 'OV BIIO «/loHenkuit HAMOHATEHEIN YHHBEPCUTETY.

PaspaboTunk:

JIOKTOp. (hHU3-Mar Hayk,

npodeccop kadeaps! TeOpeTHIECKOM
(bU3MKH ¥ HAHOTEXHOJIOT Ui

ITerpenxo A.T.

[IporpamMma y4eGHOM IMCIMIUTMHBI yTBEPIXKACHA Ha 3ace/laHuH Kalhepbl TeopeTHIecKoi PU3HKH
{1 HAHOTEXHOJIOTHH

ITpotoxon Ne 19 ot «11» mions 2020 r. /

w

3aB. KaeapsI TEOPETHYECKOM (PU3UKK U HAHOTEXHOJIOTHIA Baproxun B.H

[Iporpamma yuebHOM muCHHMIUIMHBI 0n0OpeHa y4eOHO-METOAMYECKOM KOMHCCHEH (u3nKo-
TEXHHYECKOTO (haKynpTeTa

IIpotoxon Ne 6 ot « 23 » mionss 2020 .

IIpencenarens yueOHO-METOANYECKOM
KOMHCCHH (aKyipTeTa Kotenxko B.H.

P




1. OBJACTb IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYHEBHOM
ITPOLOECCE:

Jucnumimna «CoBpeMEHHBIE METOJIbI aHAJIM3a M WCCIENOBaHUS CTPYKTYpPbl U CBOMCTB
HaHOMAaTEpPHAJIOB» OTHOCHUTCS K oOs3artenbHOM udactu bioka 1 «/lucuuminuubel (MOIyNIH)» 1O
HanpaBieHuto  noarotoBku  28.04.03  Hanomarepuanbl  (Marucrepckas  Iporpamma:
HaHOMaTepHAaJIbl U HAHOTEXHOJIOTHH).

JucuumnnuHa  peanu3yercs Ha  (U3HKO-TeXHHUYecKoM  ¢akynbrere  Kadenpoi
TEOPETUYECKOH (M3MKKM W HAHOTEXHONOTWH. JIns W3ydeHus TaHHOW Y4eOHOW UCIUTUTMHBI
He0OXOIMMBI 3HAHMSI, YMEHHSI M HaBBIKH, C(HOPMUPOBAHHBIE B MPOIECCE U3YUYCHHS MPEIMETOB
«OcHOBBl ~ HaHoTexHosiorui.  Teopus U METOAB  TOJYYEHHS]  HAHOMATEPHUAIIOBY,
«Kpucrannodpusuka, TeOpusi 1 METO/bI CTPYKTYPHOTO aHAIN3a», «DNEKTPOHHAsT MUKPOCKOIUS U
pentrenorpagus marepuanoB». Cocrout u3 wmonyns: CoBpeMEHHbIE METOJbI aHauu3a |
HCCIIEIOBaHMS CTPYKTYPBI U CBOMCTB HAHOMATEPUAJIOB.

HOJ’Iy‘leHHHC S3HAaHUA HCIHOJIB3YHOTCA CTYACHTAMH BO BpPEMA BBIIIOJIHCHUSA HAYYHO-
HCCHGﬂOBﬂTGHLCKOﬁ pa6OTBI IIpHU HAlIlMCaHUH MaFHCTepCKOﬁ JAUCCCPpTaAlUU.

2. CTPYKTYPA JUCHHUIIJINHBI

XapakTepucTuka yueOHOU JUCIUILTNHBI

HanpaBneHI/Ie IIOArOTOBKH

28.04.03 Hanomarepuasbl

Marucrepckas nporpamMmma

HaHOMaTepI/IaJIBI N HAHOTCXHOJIOTMH

OO6pazoBarenbHas porpaMma

aKaJeMuyecKasi MarucTparypa

KBanudukarus

MarucTp

KosmuecTBo conepkarenbHbIX MOYJIEH

1

JucuuruimHa o0s3aTebHOM / BApHATUBHOU
4acTH 00pa3oBaTeIbHON MPOrpaMMbl

JlucuumnanHa 00s3aTeIbHON YacTH

®opmel koHTpotst (MK, sk3ameH, 3a4er)

3aueT, 9K3aMeH, MOAYJIbHBIA KOHTPOJIb

Tokasaremn ouHas popma 3aouHas Gpopma
oOyueHus o0Oy4deHus
KonndecTBo 3a4eTHbIX earHUIL (KPEAUTOB) 7 7
I'ox moAroToBKH 1,2 1,2
Cemectp 2,3
KonunuecTBo yacos 252 252
- JIGKITMOHHBIX 30 4
- IPAKTUYECKUX, CEMUHAPCKHUX 14 2
- 1aOOPaTOPHBIX 16 2
- CAaMOCTOSATENbHOM paboThI 192 244
B T.4. WHAWBHIYAJIbHOE 3aJaHHC
HenenrHOE KOHMYECTBO YacoB, 2,2 8
B T.4. AyJJUTOPHBIX 2,2 8
3. OIMUCAHUE JJUCHUIIJINHBI

Ieaun u 3apaun:

Ilenv —popmupoBaHUE Y CTYACHTOB IPEICTABICHUS O IUarHOCTUKE HAHOMATEPHUATIOB KakK O
€JIMHOM KOMILUIEKCE B3aMMOCBSI3aHHBIX METO/I0B, B3aMMHO JIOTIOJTHSIOIINX JIPYT IpyTa.

3aoauu — dopmupoBaHuEe TpeNCTaBICHUNH 00 MH(POPMATHBHBIX BO3MOXKHOCTSIX METOJIOB
JUArHOCTHKY W aHajdn3a HaHOMAaTePHUAIOB, OCHOBHBIX METPOJIOTHUSCKHX XapaKTePUCTHKAX

METO0B, PU3UUYECKUX IPAHUIAX IPUMEHUMOCTH.




TpeGoBanuss K pe3yjabTaTaM OCBOEHHUS] ANUCHMILUIMHBI: [Iporiecc W3ydyeHHs] TUCIUILIMHBI
«CoBpeMEHHbIE METOJbl aHaJW3a W MCCIEIOBAHUS CTPYKTYpPbl U CBONCTB HaHOMATEPHAIOB)
HarpaBjieH Ha (popMUpOBaHHUE SJEMEHTOB CIECIYIOMUX KommeTeHIuid B cooTBeTcTBUH ¢ PI'OC
BO P® mno Hampasnenuto moarotoBku 28.04.03 Hanomarepuasibl 1 OCHOBHOM 00pa30BaTEIbHON
MPOTpaMMBbl  BBICIIEr0 MPOGECCHOHATIBHOTO 00pa3oBaHus  HamparieHus moarotoBku 28.04.03
Hanomarepuans (MarucTepckast mporpaMMa: HaHOMaTepuasibl U HAHOTEXHOJIOTHH ).
a) ynueepcanvnvix (YK):

Cnoco0eH OCyIIeCTBIATh KPUTHYECKHIH aHaIW3 MpPOOJEMHBIX CHUTYyallii Ha OCHOBE
CHCTEMHOTI'0 TI0/IX0/1a, BhIpabaThiBaTh cTpaTeruto aericteuit (YK-1);
0) oowenpogeccuonanvnuvix (OIIK):

Cnoco0eH cTaBUTh M pellaTh MHXKEHEPHbIE W HAYyYHO-TEXHUYECKUE 33/Ja4d B OOJACTH

MOJIyYEHUSI U UCCIIEJOBaHUS HAHOMATEPUaJIOB M HOBBIX MEXIHUCUUIUIMHAPHBIX HAMpaBICHUN C
HCIIOJIb30BAHUEM E€CTECTBEHHOHAYYHBIX U MaTeMaTHueckux moaeneit (OITK-1);

Crnioco0eH BBITIONHATH UCCIIEIOBAHUS MIPU PEIICHUU WHKEHEPHBIX U HAYYHO-TEXHHUUECKUX
3aja4, BKIIOYAs TNIAHKPOBAHUE U MMOCTAHOBKY CIIOXHOTO AKCIIEPUMEHTA, KPUTUYECCKYIO OIICHKY U
uHTepnperanuio pe3yabrato (OITK-4) ;

8) npogpeccuonanvuvix (IIK):

HAYYHO-UCCNIe008AMENbCKAA 0EAMETbHOCHb:

crioco0eH (OopMyIHpOBAaTh 33/Ja4M, CBS3aHHBIE C peamu3anueil MpodeccHoHANTbHBIX
(ymxunit (TTK-1);

CIIOCOOEH  CaMOCTOSITEIbHO  IPOBOAMTH  HAY4YHO-UCCIIEOBATEIbCKUE padOThl IO
CO3/IaHHUI0,MCCIICIOBAHUIO M TPUMEHEHHIO HaHOCHCTeM 1 HanomaTtepuanos(I1K-2);

CIIOCOOCH K aHAIM3y M OOOOIIECHUIO PEe3yIbTaTOB HAYYHO-HCCIICOBATEILCKUX paldoT,
MOWCKY M aHalu3y HayyHOM W TEeXHMYeCKON WH(POpMaluu B O0JaCTH HAHOTEXHOJOTUH U
CMEXKHBIX JTUCITUIUIMH Il HAYYHOW,TAaTCHTHOH M MAapKETHHTOBOW TOJCPKKUA TPOBOIMMBIX
WCCIIEIOBaHMM, K CAMOCTOSITENIbHOM TOJTOTOBKE MyONUKAIUKA B OTEYECTBEHHBIX M 3apyOEKHBIX
n3nanusx (I1K-3);

CIOCOOEH K aKaJeMH4eCKOH MOOMIBHOCTH, aKTUBHOMY MapTHEPCKOMY y4acTHIO B paboTe
3apyOeKHBIX HAYYHO-HCCIIEAOBATENLCKUX JTA0OpaTOPHiA BO BpeMs HAyYHBIX CTA)KHPOBOK, a TAKKE
MyTeM MPE3eHTAIlK CTEHI0BBIX U YCTHBIX JOKJIa0B Ha HayuHbIX KoH(pepenimsx (ITK-4);

CIIOCOOCH TIPEJICTABIATh UCTOPUYCCKHE JTAIbl Pa3BUTHS HAHOTEXHOJIOTWH, Ba)KHEHUIIIHE
OTKPBITHS OTEYECTBEHHBIX YUCHBIX, Har0OoJiee akTyallbHbIE TPOOJIEMBI, CBSI3aHHBIE C CO3JJaHUEM H
PUMEHEHHEM HAaHOCHCTEM U HaHoMmaTepuaioB B Poccuiickoit ®enepannu u B mupe (I[TIK-5);

npoU3600CMEEHHO-MEXHONOCUYECKAS 0CAMETbHOCHLD:

CIOCOOEH K COCTABJICHHIO METOJMYECKHX JOKYMEHTOB (B TOM 4YHCIE JaOOpaTOPHOTO
’KypHaJia) IpHy MPOBEJICHUH HAYYHO-HCCIIe0BaTEIbCKUX U TJabopaTopHbIX padoT (ITK-7);

CIIOCOOCH yJacTBOBAaTh B ONTHMHU3AIMHA CYIICCTBYIONIMX METOJWK CO3JIaHUS H
MPUMEHEHHUS] HAHOCHCTEMHU HAHOMATEpPUAJIOB JJIsl YCHEIIHOW KOHKYPEHIIMH Ha PhIHKE HJEH U
texnosorui (ITK-8);

OP2AHU3AUUOHHO-YNPABGIEHYECKAA 0eAMETbHOCHb:

CIOCOOEH TMPOBECTH OKCHEPTH3Yy HAYyYHO-MCCIIENOBATEIbCKUX padoT B oOiactu
HanotexHosorui(I1K-10);

RPOEKMHAA 0eAMeNbHOCHIb:

CrocoOEH  ydacTBOBaTh B TOJATOTOBKE W pealu3alid  HAYYHBIX  IMPOEKTOB
pecnyOIMKaHCKOTO YPOBHS, a TaK)Ke MEXIyHapoAHbIX rpanToB ([TK-14).

B pe3yabrare udydyenusi y4ueOHOMH QM CHUIIMHBI CTYACHT H0JI2KEH



3HAMmMb: (I)HBI/I‘ICCKI/IG OCHOBBLI MCTOAOB JUArHOCTUKU HAHOYACTHUI] U HAHOMATCPHAJIOB — MCTOI0OB
MPOCBEUMBAIOIICH U PACTPOBOM AJIEKTPOHHOW MHUKPOCKOMHWHU, METOJOB CKAaHUPYIOIIEH 30HI0BOU
MUKPOCKOTHH;, (PU3NICCKUE OCHOBBI METOIOB JIOKATHHOI'O aHAM3a — JJIEKTPOHHO-30HIOBOTO
MUKpPOAHAN3a, AIEKTPOHHON 03Ke-CIHEKTPOCKOIUHU, PEHTI€HO(POTOAIEKTPOHHON CHEKTPOCKOIUH,
MacCC-CIICKTPOCKOIIMKM BTOPUYHBIX HOHOB, (1)I/ISI/IHGCKI/I€ OCHOBbBI HMHTCIpPAJIbHBIX MCTOOOB,
OCHOBAHHBIX Ha PACCESIHUM CBETA U PEHTICHOBCKOIO U3ITyYEHUSI.

ymemsb: HWHTCPIPECTUPOBATH PE3YIIbTAThI I/ICCHe,Z[OBaHPlﬁ, IIOJIYYCHHBIE C HMCIIOJIb30BAHHUEM
MCTOAOB AWArHOCTUKHW HAHOYACTUL MW HAHOMATCPHUAJIOB, BBI6I/IpaTb METOJA JHWarHoCTHKH,
06y0J’IOBJ’I€HHBII71 CBOMCTBAaMH OOBEKTa MU I/ISMepPITeHBHOﬁ Saﬂaqeﬁ, OIICHUBATh IIOI'PCIIHOCTH
PE3YIbTATOB JUArHOCTHKHU U aHAJIM3da HAHOMATCPUAJIOB.

61a0emp. TIPEICTABICHUEM O TUArHOCTHKE, KaK Pa3BUBAIOLEMCS] HAIPABICHUM HCCIIEIOBaHUM,
HaBbIKaMu 00pabOTKU pe3ysbTaTOB HCCIEAOBAHUN HAHOMATEPUAJIOB, HABBIKAMU KPUTHYECKOIO
aHaJIn3a pe3yJbTaTOB IUAarHOCTUKH.

4. COAEPKAHME JUCLUIIIUHBI U ®OPMbI OPTAHU3ALIMY YYEBHOT'O
MPOLIECCA

IMopsinkoBbIii HOMEP
H TeMa

Kparkoe conepxkanue TeMbl

Cooepircamenvuwiiit. modyno - CoeépemeHHble MemOObl aHANU3A U
uccne008anus CMpyKmypol U C60iiCHe HAHOMAMEPUANLos

HaHowacTuiipl M HaHOMAaTepUalbl, KaK OOBEKTHl JIHATHOCTHKU U
XAMUYECKOI0 aHaymsa. TpeboBanust K METPOJIOTUYECKUM
XapaKTEePUCTUKAM METOJIOB, 00YCIIOBJIEHHBIE pa3MepPOM OOBEKTOB.

Tema 1. Beeoenue

Tema 2. TexHomOTHH, OCHOBAaHHBIE HAa (PU3MUECKUX Tpoleccax (OCakICHHUE U3
Coepemennuvie MapoBoM (a3bl, TEPMUUECKOE UCTIAPEHNE, MATHETPOHHOE PACIIBIIICHUE)
duzuueckue memoowt

nonyuenus

HaHoMamepuanoe

Tema 3. Xumuueckue
Memoobl noJIyueHus
HaHOMamepuanoe

TCXHOJ'IOFI/II/I, OCHOBAHHBIC Ha — XUMHYCCKOM OCaXIACHUU, U3 HapOBOI\/JI
(I)a3BI, HCIIOJIb30BAHUC IUIA3Mbl TICIOLICTO paspdlad, U3 PacTBOPOB
METANINYCCKUX COCHHHGHHﬁ, 30JIb — I'CJIb METO

Tema 4. Pacmposasn
INeKmpoOHHasA
Mmuxpockonus (POM)

YcrpoiictBo POM, ¢opmupoBanue wu300pakeHUl B IMHCCHOHHBIX
pexumMax, WH(OOPMATHUBHBIE BO3MOXKHOCTH SMHCCHOHHBIX PEKHMOB,
crienanbHbIe pexuMbl POM

Tema 5. Memoo | Cxema IIPOM, Ttunsl kouTpacta uzoOpaxkenus B [IPOM, metons
npoceeuugarowen MOATOTOBKH OOBEKTOB JMJI HCCIEAOBaHUS, ONpENeNIeHne pa3Mepa
INNEeKMPOHHOIL YacTHUl], CpaBHEHHE HH(POPMAIMOHHBIX BO3MOXKHOCTEH pa3IUYHBIX
MUKpOCKORuu TUIIOB 3JIEKTPOHHBIX MUKPOCKOIIOB

(I1P9M)

Tema 6. PaznoBuHOCTH crniekTpalibHbIX MeTonoB (CM), mpuHIMN JEeHCTBUS,
CnexmpanvHbie M3y4eHHe XMMCOCTABOB IIOBEPXHOCTHBIX CJIOEB HCCIEeyeMbIX 00pas3IoB,

Memoosvl aHaIu3a
IHepzemuuecCKux

ONpeuMymeCTBa U HEAOCTATKU 3TUX MCTOIOB




CReKmpoe

Tema 1.

Bzaumooeiicmeue
UOHHBIX NYYKOB C
meepovim meyiom

Macc-crieKTpocKkonus BTOPUYHBIX HOHOB. YCTPOMCTBO, IIPUHLUI
NEUCTBYS, UCCICNOBAaHUE M AHAIU3 TOHKUX IUICHOK, OIPENEICHUE BCEX
XUMHAYECKHX DJEMEHTOB B  BEIIECTBE, 00IajaHue BBICOKOH
YyBCTBUTEJILHOCTH

Tema 8.
Cranupyrowue
30H006ble Memoobl

[TpuHIMn paboThl, UCTIONB30BAHUS 30H/A, KaK YCTPOMCTBA CUUTHIBAHUS
uHbOpMAMK C TIOBEPXHOCTH HCCIEIYyeMOro MaTepuana, oOpaboTka
CHUTHAJOB C IOMONIbIO IAKeTa NPOrpaMM,  XapaKTEePUCTUKU
UCCIIEIOBaHMSI CTPYKTYPHBIX CBOHCTB 00pa3IoB

Tema 9. Jlazepnutii
MUKDPO30HO08bLIL
ananuz

HpI/IHI_[I/IH ,HGIZCTBPIH, HCIIOJIb30BAHHUE BaKyymMa JJIsI HCCICAOBaHUA
Marcpuaios, XapaKTCPUCTHUKH HCTOYHHUKOB OHCPI'Hu, OILICHKa
YYBCTBUTCIIbHOCTU aHajJInu3a npu COACPIKaHUU 9JICMCHTOB.

[IpenmyriecTBa 1 HEAOCTATKU 3TOTO METOAA.

TemaTn4yeckuii miaan

Cooeporcamenvutii modyns 1

KoanyecTBo 4acoB

Ounasn ¢opma o0yueHus 3aounasi popma oOyuenus
B T.U. B T.U.
Ha3Banusi conepskaTebHBIX
MojyJIeii u Tem o |2 B § o |2 B B
o) g |2 B 3 ) > 2|4 &
5 = |9 |l Bk =| @ | 3} T s T =
o = O o B E = o = O © 2 B RgE
A g |Z g g2 RS & = = £ = Q2 B9
M = [a+] o) O ;LO N4 = [a~] ) © H O
O = QB S K S ) = VR P/ B -~
HE % |o b =8 & = X o o &= R &
218 B & g 1g B B
=gk = R B E
) K o S
Tema 1. Beeoenue 26 | 2 |12 21 279 | 05 | 02 | 02| 27
Tema 2. Coepemennvie
pusuneckue uemoovt 26 | 2 |12 2 279 | 05 | 02 | 02| 27
nonyyeHus
HaHOMamepuanoe
Tema 3. Xumuueckue
Memoobl noaywenusn | 29 | 4 | 2 | 2| 21 279 | 05 |02 )02 27
HaHoMamepuanoe
Tema 4. Pacmposas
INEeKMPOHHAA MUKPOCKonua | 29 | 4 | 2 | 2 | 21 279 | 0502 |02 27
(P2M)
Tema 5. Memoo
. 29 4 2 | 2 21 279 | 05 | 0,2 | 0,2 27
npoceeuugaroweil
IEKMPOHHOI MUKPOCKORUU




(ITPOM)

Tema 6. Cnexmpanvhoie
Memoobl ananuza 29 | 4 |2 |2| 21 279 | 05
IHEP2eMUYECKUX CHEKMPOE

0,2

02 | 27

Tema 1. Bzaumooeiicmeue
UOHHBIX NYYKOG C MEEPObIM 29 | 4 |2 ]2| 21 279 | 05
menom

0,2

02 | 27

Tema 8. Cxanupyroujue

27 4 1 1 21 27,7 0,3
30H006ble Memoobl

0,2

02 | 27

Tema 9. Jlazepnutii

L 28 | 2 |11 24 29 | 0,2
M”Kp030H008blu aHaaius

0,4

04 | 28

Hmozo no

252 | 30 | 14 | 16 | 192 252 4
cooeprcamenbHOMy MOOYII0

2 244

SMETOAUYECKUE PEKOMEHJALIUU )11 TIPOBEJEHUSA JEKIIMOHHBIX,
MMPAKTUYECKHUX U TABOPATOPHBIX 3AHSTHIA.

TeMbl JIECKIIHOHHBIX 3aHATHH

ny |Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 (BseneHue 2
2 |CoBpeMeHHBIC (PU3UUECCKHUE METO/IbI MTOJTyYCHHSI HAHOMATEPUAIIOB 2
3 | XuMuuecKue METO bl TIOJIYYCHUSI HAHOMATEPHAJIOB 4
4 [PactpoBas 3nekTpoHHas MUKpockonus (POM) 4
S |MeTtox nmpocBeUnBaromIei AMeKTpoHHON MuKpockonuu (ITPOM) 4
6 [CrexrpasibHBIC METO/IBI aHATHM3a YHEPTETUUYCCKUX CIIEKTPOB 4
7 [B3ammopeiicTBHE MOHHBIX ITYyYKOB C TBEP.IBIM TEJIOM 4
8 [Ckanmpyromue 30H10BbIC METOJIBI 4
9 |lazepHBbIii MUKPO30HIOBBI aHAIN3 2
BCEro 30
Tembl NIpaKTHYECKUX 3aHATHH
Ne Konuuecmeo
Ha3zeanue memuwi
n/n uacos
1 [U3yuenue ycTpoiicTBa M peXHMOB paOOTHI PACTPOBOTO AIEKTPOHHOTO 1
MHKPOCKOTIA
2 |[loxmroroBka 0OBEKTOB JIsl KCCIIEOBAHMS HAHOOOBEKTOB METOJOM 1
CKaHUPYIOIIEro 30HI0BOTO METO/1a
3  |Ananus n300paxeHui CTPYKTYp HAHOMATEPHAJIOB, MTOJTyYeHHBIX Ha 2
[POCBEYMBAOIIEM JIEKTPOHHOM MUKPOCKOIIE
4  |WccrenoBaHne HAHOMATEPHUAIOB C MMOMOIIIBIO JIA3EPHOTO MUKPO30H 12 2
5 MeTo]1 Macc-CIIeKTPOCKOIIUH JIJISl UCCIEOBAHUSI HAHOYACTUI] 2




6 |PenTreHorpaduueckuii METO ONPEAETICHUs pa3MEPOB HAHOKPHCTAILIIOB
7 |M3yueHHe XMMCOCTaBOB MOBEPXHOCTHBIX CIIOEB CKAHUPYIOIIUM 30HI0BBIM 2
METOAOM
8 |M3yuenwue ycTpoiicTBa M MpUHIHMIIA paOOTHl Macc-CIIEKTPOMETpa 2
BCEI'O 14
Tembl 1adopaTOpHBIX padoT
No Konuuecmeo
Ha3zeanue memoi
n/n uacos
1 |Ompenenenue 31eMeHTHOTO (Ha30BOTO COCTaBA CHEKTPAIBHBIM METOIOM 3
2 |Onpenenenue MIOTHOCTY AUCIIOKAWK B TOHKHX IUIEHKAX C TIOMOMIBIO 3
HIIEKTPOHHOTO MUKPOCKOIIA
3 |Onpenenenue TOMIUHEI MJICHOK PEHTTCHOTPaQUIECKUM METOIOM 3
4 |OnpeneneHue CTPYKTYpPbl U KaYECTBEHHBIN aHAN3 ¢ TOMOILIBIO Macc- 3
CIIEKTpOMETpa
5 |llomydeHue u uccienoBaHHEe HAHOOOBEKTOB METOIOM 3JIEKTPOHHON 4
MHUKPOCKOITHH
BCEI'O 16
6. METOAUYECKUE PEKOMEH/JIAIIUHA 11O OPTAHU3ALINU
CAMOCTOSATEJBHOU PABOTHBI CTYJAEHTOB.
Opranun3anus caMoCTOSITEIbHON PadoThI CTYICHTOB
No Konuuecmeo
Has3zeanue memut
n/n yacoe
1 [{lomympsiMoit METO TTPOCBEUNBAIOIICH PIEKTPOHHON MUKPOCKOIIHH 32
2 |KocBenHsIit MeTO MPOCBEUNBAIOIIEH IIEKTPOHHON MUKPOCKOITHH. 32
3 |la3epHbIit MUKPO30HIOBBII aHATH3 32
4 |AtomHO-cunmoBas Mukpockomnus (AFM) 32
5 |Maraurtocunosas 30HA0Bas Mukpockonus (MFM) 32
6 |Cxanupyromas MUKPOCKOIIHS OIFKHEN onTrdeckoil 30H6I (SNOM) 32
BCEI'O 192

7. AHAUBU Y AJIBHBIE 3AJTAHUS.
Tembl 1711 BbINIOJHEHUS] HHAUBHAYAJBHON PadOTHI

1. Metoasl n3y4yeHHss XMMUYECKOTO COCTaBa BEIIECTBA.
2. PeHTreHOCTPYKTYpPHBIH aHAIU3.
3. TlapaMeTpsl KPUCTAITUYECKON PEIIETKH MaTepuara.




MGTOI[BI HCCIICOOBAHUS DJICKTPUUCCKHUX U MAarHUTHBIX CBOMCTB MaTcpHraioB.

5. YcrpoicTBO M Ha3HaUYeHUE TU(PPAKTOMETpa.
6. [lpumeHeHHEe  KOHCTPYKIIMOHHBIX,  HMHCTPYMEHTAIBHBIX U  TPHUOOTEXHUYECKUX
HaHOMAaTEpPHUAJIOB.
7. ®u3nyecKue OCHOBBI CO3aHUSI HAHOOOBEKTOB I10 MPUHITUTIAM «CBEPXY BHHU3Y.
8. HucTpymeHTalbHbIE METO/IbI aHAIN3a, UX KJIaCCHU(PUKAIUS.
9. Ilpuemsl moaAroToBku obpasmna Kk IM-ucciae0BaHUIO.
10. Buasl gedexroB B TBepoM Tene. Kak ux uzyqaror B8 OM?
11. PeHTreHOBCKHIT MUKpOaHAIH3.
12.Tlouemy BaXHO 3HAaTh XUMHYECKHA COCTaB JeTalied MUKpOCcTpyKTyphl? IlpuBectu
MIPUMEPHI.
13. MeTozpl n3ydeHuss XUMHIECKOTO COCTaBa TTOBEPXHOCTH.
14. Metoap! onpeaeneHuss MOPHOJIOTUN JUCTIEPCHBIX TEIl.
15. CoBpeMeHHbIE METO/bl UYHCICHHBIX PAcCUYe€TOB M KOMIIBIOTEPHOTO MOJCIUPOBAHUA B
a7IcCOPOLIMOHHO-CTPYKTYPHOM aHAJIH3E.
16. I[TopucTOCTh TBEPBIX TEI.
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXYTOUYHOM ATTECTAIIMA
1.  Meron Censxoa-llleppepa.
2. I'paduueckuii u aHATUTUYECKUI METO/IbI ANIIPOKCUMAIIHH.
3.  I'padwuueckuii u aHATUTUYIESCKHUIA METOIBI MOMEHTOB.
4.  CnuHHUHTOBaHHE pacTBOpa.
5.  BrIpamuBaHue dMUTAKCHAIBLHBIX CIOEB.
6. Mar"eTpoHHOE paclblIeHUE KEPAMUUYECKON MUIIIEHH.
7.  BpemeHHas TepMOMETpUS.
8.  T'asbBaHOMarHUTHBIE METOJBI HCCIIETOBAHUS
9.  Onruyeckass MUKPOCKOITHSI.
10. Mexanuueckue uzMepenus. MccnenoBaHus MOBEPXHOCTH.
11. PeHTreHOBCKMII MUKpOAHAIIN3.
12. TloueMy BaXHO 3HaTh XUMHYECKHH COCTaB JeTaneil MHKpOCTPYKTypbl? IlpuBectu
MIPUMEPHI.
13.  MeToasl M3yUCHHSI XUMUYIECKOTO COCTaBa MMOBEPXHOCTH.
14. Metonas! onpeaenenust MOp(HOIOTUN JUCTIEPCHBIX TEI.
15. CoBpeMeHHBIE METO/IBI YHCICHHBIX PACYETOB W KOMITBIOTEPHOTO MOJCITUPOBAHUS B
a7ICOPOITMOHHO-CTPYKTYPHOM aHAJIH3E.
16. IlopucrocTh TBEpABIX TEIl.
9. OBPA3ELIl MOAYJBHOI'O KOHTPOJIA
(obpasey sapuanma u Kpumepuu OYyeHUBAaAHUs1)
TOY BIIO «JIOHEIIKA HAIITMOHAJIbHBIA YHUBEPCHUTET»
Ou3uKO-TeXHUIECKHA (paKkyIbTeT
Hanpaenenue noocomosxu: 28.04.03 Hanomamepuanwt
Mazucmepckas npocpamma: HaHOMamepuaaIvl U HAHOMEXHONOUU
IIpoecpamma noocomoexu: Mazucmpamypa

Cemecmp 2,3



Yyebnas oucyuniuna Cospemennvle Memoovl AHAIU3A U UCCTIE006AHUA CIMPYKMYPbL

1.
2.
3.

U Ceolicme HaHomamepuaioe

MOAYJBbHAS KOHTPOJIbBHAS PABOTA
BAPHAHT Nel
Onrrueckas MUKPOCKOITHS.
Metopl U3y4eHUss XUMUYECKOTO COCTaBa MOBEPXHOCTH.
PeHTreHoBCKMIT MUKpOaHAIH3.

YTBepkIeHO Ha 3acefaHuu Kadeapoil TeopeTHuecKkoi (U3UKH U HAaHOTEXHOJIOTHiA,

pOTOKOJ Ne or“ 7 20 r.

3aB. kadenpoii
IIpenonaBarens

Kputepuu oneHuBanus MOay/JbHOT0 KOHTPOJISI

Homep 3a0anusn Konauuecmeo d6annos
3ananue 1 10
3aganue 2 10
3amanne 3 10
Bcezo 30

10. OBPA3EIl 3AYETA (TEOPETHUYECKHME BOIIPOCBI K 3AYETY,

KPUTEPUM OIIEHUBAHUS)

COoNR~LNE

10

Teopemuueckue éonpocwt K 3auemy (2 cemecmp)
OCHOBBI HKCIIEPUMEHTATBHBIX METOIOB MCCIIEIOBAaHUS HAHOMATEPHAJIOB.
DNEeKTPOHHAs U PacTPOBasi MUKPOCKOIIHS.
NK-cnekTpockonus.
MeTo/1b1 TONTy4eHus U UCcCleOBaHN aMOP(HBIX MaTEpUAaJIOB.
PeHTreHoBckre METOBI HCCIIEIOBAHNSI HAHOMATEPHAJIOB.
MeTo/b1 TTONTy4eHuUs U UCCIEA0BAaHUS TOHKUX TMJICHOK.
HccnenoBanust MEXaHUYECKUX CBOMCTB MaTepHAJIOB
AHanUTHYECKUE XapaKTePUCTUKH, TPUMEHSIEMbIE TIPU OIIEHKE KaueCTBa aHalln3a.
BryTpeHHHMIT 1 BHEIITHHUIA CTaH/IaPTHI.
Ctpyktypa BemiecTBa (MaTepuana). MacmTaOHble YpOBHH H METOJbI H3YYCHHUS

CTPYKTYPBHI.

11.
12.
13.
14.
15.
16.
17.
18.

MexaHu3M B3aMOJENUCTBUSL PEHTTEHOBCKOTO U3JIyUEHUS C TBEPABIM TEJIOM.
PentrenoBckas nudpaxuus. Ypasuenue Bynbda — bparros.

Kpucrannudeckas pemerka, HOHITHE 2IEMEHTApHOM STYEUKH, IPUMUTUBHON STYEUKH.
®dakTOopsI ONpeneNeHrs MHTEHCUBHOCTH pedIeKCOB Ha TU(PAKTO- TpaMMe.

[Tpuniun GpopMupoBaHust H300paKEHUS B ONTHYECKOM MHKPOCKOIIE.

MeTo 1 TEMHOTO U CBETJIOTO MOJISl B ONTUYECKONH MUKPOCKOIIHH.

OTnMumne NpoCcBEYNBAIOIIET0 MUKPOCKOIIA OT CKAHUPYIOLIETO.

[Tonstue Bakyyma. TpeGoBaHMsI K Bakyymy IpPH HCIIOJIB30BAaHMM METOJA SJIEKTPOHHOU

MuKkpockomuu (OM).

3ayeTHas paboTa BKJIIOYACT TPU 33J]aHUs, 32 KOTOPBIE CTYACHT MOXKET MOIy4uTh Max S0



0aJLIoB.

10.
11.
12.
13.
14.

15.

16.

Kpumepuu OUeHUeanun zauema

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 amoB

11.0BPA3ELl DK3AMEHAIIMOHHOI'O BUJIETA

(meopemuuecKkue 80Npocyvl K IK3aMeHy, obpazey ouiema u Kpumepuu oyeHU8anus,)

Teopemuueckue eonpocwl Kk IK3ameny (3 cemecmp)

Hepe‘II/ICHI/ITe OCHOBHBIC MCTOIBI ITOJIYUCHUS HAHOMATCPHUAJIOB.

Onwummre nojay4eHrne 00beMHBIX HAHOITOPOIIIKOB METOIOM (DOPMOBKH € TIOCIIETYIOLITIM
CIICKaHUEM.

du3nyecKkue MpoIecchl Npu NOTyYeHUs] HAHOMATeprUaIoB METOJIOM HHTEHCHUBHOMN
MJIACTUYECKOM 1eopMaIiui.

[TpuBenuTe NPUHIMIHATBHYIO CXEMY TIOJTYYCHUSI MaTEpUaNoB METOIOM 00pabOTKH
ITOBEPXHOCTH.

Onumunre CICAYIOMUC MECTOABI PACTIBIJICHUA: KATOAHOC, MATHCTPOHHOC, TCPMUUCCKOC.

PacckaxuTe 0 1a3epHOM JIESTUPOBAHUH, KOTOPOE CBSI3AHHO C BBEICHUEM JICTUPYIOIINUX
BEILECTB.

XUMHUECKOE OCAXKICHHE U3 TTapOBO (Da3bl.

OcaxeHue ¢ UCTOIb30BaHUEM IUIa3MBbl TIICIOIIETO pa3psa.

[Tonyuenue MaTepuanoB 30J1b-Telb METOJIOM.

[lepeunciure cOBpeMEHHbBIE METO/IbI UCCIIEIOBAHUSI HAHOMATEPHUAJIOB.
OO0BsicHUTE TPUHITUT JACUCTBUS TPOCBEUYUBAIOIIETO AIEKTPOHHOTO MHUKPOCKOTIA.

CYHIHOCTB CIICKTPAJIBHOTO METOJA JJIsI UCCICAOBAHM ITOBEPXHOCTU TBEPABIX TECII.

N3yueHne TOHKHX IUIEHOK C IIOMOIIBIO0 MacC-CIIEKTPOMETPA, JIA3EPHOI0 MUKPO30HIUPOBAHUS.

OOBsacHUTE MMo4YeMy CKaHUPYIOOIUE 30HAOBBIC METOJAbI NCCICIOBAHUS HIUPOKO UCITIOJIB3YIOTCA

JUISL CTPYKTYPHOTO aHAJINA3a.

Onumure MMPUHIUITIHAIIBHYIO CXEMY JIeHCTBUS CKaHUPYIOUICTO TYHHCIIBHOT'O MUKPOCKOIIA JJIs1

OIIPCACIICHUS ITapaMCTPOB 30HHOH CTPYKTYPBI IJId HAHOMATCPUAJIOB.

N3yuenne kauecTBEHHOTO aHAJIN3a XUMHUYECKOTO COCTaBa MOBEPXHOCTHU C ITOMOIIIBIO
PacTpoBOro 3JIEKTPOHHOTO MUKPOCKOTIA.



IOy BIIO JIOHEIIKAH HAIIMOHAJIbHBIA YHUBEPCUTET»
OU3NKO-TEeXHUYECKUNA (PaKyIbTET

Hanpasnenue noocomosxu:
Maeucmepckas npoepamma:
IIpoepamma noocomosku:

Cemecmp
Yuebnas oucuyuniuna

3

Cospemennbie Memoovl AHAIU3ZA U UCCTEO08AHUA CHIDYKIYPbL

28.04.03 Hanomamepuanwt
HAHOMAMepPuUaIbl U HAHOMEXHOI02UU
Mazucmpamypa

u ceoiicme Hanomamepuaioe

BUJIET Nel

1. Xumuueckoe ocakaeHUE U3 MapoBOil (ha3bl.
2. Cxema MOJy4eHUs MaTepuaoB METOJOM 00pabOTKH MOBEPXHOCTH.
3. OCHOBHBIE METO/IbI MTOTYYSHHUSI HAHOMATEPHAJIOB.

YTBepkaeHO Ha 3aceaHuu Kadeapoi TeopeTHuecKoi (GU3MKU U HAHOTEXHOJIOTHM, MPOTOKON No

13 2

oT

3aB. kadenpoii
DK3aMeHaTop

20 T

I(pumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konauuecmeo oannos
3ananue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 6amnoB

HaHOMAaTCPpUAIOB»

npeamnojaracTcsa

12. KPUTEPUU OLUEHUBAHUS
[To xypcy «CoBpeMEeHHbIE METO/Abl aHaldh3a U UCCIEJOBAHMSI CTPYKTypbl U CBOWCTB

MIpOBEJICHUE

IIPOMEKYTOYHOU

arrecraiilun B

BUJE

MOJYJIBHOTO KOHTpOJIA BO 2,3 cemecTpe, BBIMOIHEHUE WHIUBUIAYaTbHOW pabOTHI, 3a4eT BO 2
ceMecTpe, 9k3aMeH B 3 cemecTpe. 3adyeT M DK3aMEH CHA0T CTYACHTHI C IEJbI0 TOBBIIICHHS

perTHHra.
Pacnpeoenenue 6annos, Komopwvie Mo2ym noay4ums cmyoeHmvl
6 npoyecce u3y4eHus OUCUYUNIUHDL
Opranu3anmoHHO CPC Bcero
y4eOnast paGora NuauBuayansbuas | MoayabHblil | UHauBuayaJabHast
CTyIEHTa padora KOHTPOJIb | TBOpYeckasi padora
Max 10 6anmoB max 5 6amios max 30 max 5 6anos 100 6ammoB
OaoB
Illkana coomeemcmeus 6an106 HAUUOHANLHOU WIKAE
Onenka Ounenka no OuneHka 1o rocy1apcTBeHHOM HIKaJie Onenka mo




no mxkaJe | 100-6annbHoM (3x3ameH, nuddepeHIIMPOBAHHBII 3a4eT) rocyaapcTBeHHOi
ECTS HIKaJIe HIKaJie (3a4eT)
A 90-100 5 (OTIM4YHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TCHO
C 75-79 4 (xopor110) 3a4TECHO
D 70-74 3 (y1OBIETBOPUTENIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTEIIHHO) 3a4TECHO
FX 35-59 2 (HeyIOBIIETBOPUTEIIHHO) HE 3a4TECHO
C BO3MOHOCTBIO IIOBTOPHOM CHA4H
F 0-34 2 (HeyOBIIETBOPUTEIIHHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM CIIa4H NP YCIOBUU
00s13aTeIbHOr0 Habopa TONOJHUTENBHBIX 0AJIJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MMPOLECCA.

JIeKLIMOHHbBIE M MPAKTUYECKUE 3aHATHs MO yuyeOHOM nucuunianHe «CoBpeMEHHbIE METOMbI
aHaJlu3a M MCCIENOBAaHUS CTPYKTYpbl M CBOWCTB HAaHOMATEPUAJIOB» MPOBOAATCA B  Y4eOHOM
nabopatopun «Pusmka auaaekTpukoB» Ne 013, 060pyaoBaHHON KOMIUIEKTOM y4eOHOW Mebenu
Ha 18 mocamouyHBIX MECT, KOMIUIEKT pa0o4yero MecTa IperojaBaTelis, MeloBas JocKa, |
yCTaHOBKa JJIsl U3MEPEHUsI KPUCTAINIMYECKUX CBOWCTB MaTepuasioB,l 3mMepuTenbHbIi KOMIUIEKC
P2-23A,1 HOyTOYK C JIMIIEH3MOHHBIM MTPOrPAMMHBIM 00€CIIeYeHHEM, TOCTYIIOM K ceTH MHTepHeT,
1 MynbTUMEANIHBIN IPOEKTOP, | 3KpaH NEPEHOCHO.

CamocrosTenpHas paboTa CTY/IGHTOB IPOXOIUT B YUTaIbHOM 3aiie Ne 3 aBropedeparoB u
JHccepTaluil, YyKOMIUIEKTOBaH KOMIUIEKTOM y4eOHoM mebenu Ha 50 1mocaouHbIX MECT, OCHAIECH
KOMIIBIOTEPOM B KOMIUIEKTE (2 IIT.), paclojio’keH 1o aapecy r. Jloneuk, np. Tearpanbhsbiii, 13,
ka0. 106.

WuauBuayalbHble M TPYNIOBbIE KOHCYJIbTAlMM  CTYJAEHTaM JUIsl  MPOBEACHUS
CaMOCTOSITENIbHONH paboThl MPeNOCTaBISIOTCd B KaOuHeTe Kadeapbl TeOpeTHYeCKOW (QHU3UKU U
HAaHOTEXHOJIOTUH, YKOMIUIEKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12 1ocajouyHbIX —MECT,
OCHAIIIEHHOM KOMIIBIOTEpPOM B KOMIUIEKTe (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIIOIOKEHHOM I10
aapecy 1. oneuk, np. TeaTpanbusiii 13, ayn. 256.

14.  PEKOMEHJAOBAHHASA JIUTEPATYPA

Koxa-Bo Hanu4yue
Ne IK3eMILIAAPOB | JIEKTPOHHOI
HaunmeHoBaHue
n/n B Ou0JmoTexe BEpPCHHU B
JonHY IBC
Ocnognaa numepamypa
1. [Terpenko A.I'. MeTonbl Hccie0BaHUN HAHOMATEPHUAIIOB
[DnexTpoHHBIN pecypc]: ydeOHO-METOAMYECKOe MmocoOue N
/ ATllerpenko — [oneuxk : J[ouHY, 2019. -
OnexrpoHHble AanHbIe (1 daiin)
2. Hanomarepuaiibl, HaHONOKpPBITUS, HAHOTEXHOJOTUU
[yae0. mocobme] / [H. A. Azapenkos, B. M. bepecnes, A.
J. TorpeOusik u nap.] ; XappkoBckuil Hal. yH-T uM. B. H. 1
Kapasuna. - XapskoB : XHY nm. B. H. Kapazuna, 2009. -
209 c.
3. Munocnasckuii  A.I'. KoHcnmekT Jseknuii mo  Kypey 2
«OCHOBBI TIPOLIECCOB MHUKPO- M HAHOTEXHOJIOTHI». —




Honenxk: louHY, 2018. -246 c.

TepexoB, C. B. ®uszuka HAHOOOBEKTOB : [ydeOHOE
nocodue] / C. B. Tepexos, B. H. Baptoxun ; [OY BIIO
«douHY» - lonenx : JouHY, 2013. — 418 c.

[Mammackas, E. I'. ®wmsuka nehopMupoBaHHBIX Cpen:
yueOHOe mocoOue Uil  CTYIEHTOB CHEHalbHOCTH
03.03.02 "®wuzuka" / E. I'. [lammackas, B. H. Baproxus ;
I'0y BIIO JloHeukuil HalMOHAJIbHBIA YHUBEPCUTET,
DU3UKO-TEXHUYECKUN (bakynbTer, Kadenpa
TEOPETHYECKOW (PU3MKU M HAHOTEXHOJIOTHH. - JloHeIK:
'OV BIIO «[louHY», 2017. - 173 c.

Tepexos, C. B. BapuaninoHnHble NPUHIMIIBI KJIACCUUECKON
mexanuku / C. B. Tepexos, B. H. Baproxun, A. T.
[Terpenxko ; T'OY BIIO "onenkuii HaIMOHAIbHBIN
YHUBEPCUTET", OU3UKO-TEXHUYECKUI (bakynpTer,
Kadenpa teopernyeckoit (pM3MKM M HAHOTEXHOJIOTHH. -
Homnenk : [OY BIIO "IorHY", 2018. - 52 c.

Hanorexnomorun u cnenuanbHble MaTepuaibl : y4eO.
mocoOue i CTYACHTOB BY30B, OOYYArOIIMXCS I10
HampasiieHuto noArotoBku 140140 - TexH. ¢usuxka / HO.
[1. Conuues, E. U. Ilpsaxun, C. A. Bonorxkxanuna, A. II.
ITerkoBa ; mox pen. FO. I1. Connuesa. - Cankr-IlerepOypr
: Xummzaar, 2009. - 334, [1] c.

Hanorexuomoruu : a30yka st Bcex / H. C. A6pamuyk, C.
M. Apomenko, A. H. bapanos u np. ; nox pea. 0. [I.
TperbsikoBa. - 2-e u3n. - Mocksa : @usmarnur, 2009. -
365 c.

EnuceeB, A. A. ®OyHKUUMOHAIbHbIE HAHOMAaTEpHAJbl :
yueb. mocobue JUIsl CTYAEHTOB CTapIIUX KYypCOB,
oOyuaroruxcst o crneruanbHoctr 020101 (011000) -
Xumust / A. A. Enucees, A. B. JlykammH. - Mocksa :
duszmatiur, 2010.

PamOoumu H. I'. ®Pusuueckne M XUMHUUYECKHE OCHOBEI
HanotexHoyoruit / H. I'. PamOumu, A. B. bepeskun. -
Mocksa : DUSMATIINUT, 2008. - 454 c.

10

lomoun 1O. WM. BBenmenue B HaHOTEXHUKY. - M.:
Mammnoctpoenue, 2007. —493 c.

Jonoanumensnas numepamypa

11

Metoanueckue ykazaHusi K JabOpaTOpHBIM paboTaM o
cnenkypey «Teopus W METOABI CTPYKTYPHOTO aHaIM3a
(mms crymenToB cnenumansHocTH 6.040203)» / A.H.
Tponan, C. B.Yepromnanos, I'.B. Tumodeena. — Jlonenxk:
JouHY, 2013. - 94 c.

12

®octep, JI. Hanorexnonoruun. Hayka, WHHOBaLMU |
Bo3MoxkHOCTH / JI. @octep ; nep. ¢ anri. A. B. XaudosH. -
M. : Texnocdepa, 2008. - 349 c.

13

KosiroB A. H. OcHOBBI HAaHOTEXHOJIOTUM B TEXHUKE :
yue0. mocoOue i CTYyJICHTOB BY30B, OOYYAIOIIUXCS TIO
HAIPaBICHUSIM IMOATOT. JTUTUIOMUPOBAHHBIX




CIIELIMATCTOB "KoHCTpYKTOPCKO-TEXHOJIOTUUECKOE
obecrieyeHne MAaIlUHOCTPOUTEIbHBIX np-B";
"ABTOMATH3UPOBaHHBIE TEXHOJOTMH W mp-Ba" / A. H.
Kogmos, 0. ®@. Hazapos, 1. M. M6parumos. - Mockaa :
Axagemus, 2009. - 239 c.

14 |TI'yces A. W. HanHomarepuanbl, HaHOCTPYKTYpBHI,
HanotexHoyorun / A. U. I'yces. - U3n. 2-e. - Mockaa :
®usmatiaut, 2009. - 414 c.

15. UH@P®OPMAIMOHHBIE PECYPCbI
(C YKAaszaHuem Ha3eaHusl U NOJIH020 3J1eKMPOHHO20 adpeca)
http://donnu.ru/ — caiit JlouHY.

http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

http:/Alibrary.donnu-support.nu/catalogy/scriptsivek2.exe/mb - DrexrporHbiii karanor JoaHY:

16. NIMPOI'PAMMHOE OBECIHHEYEHME (nipu Hanu4uum)

Windows 7 PRO (koprioparusHas smiensus JOHHY Ne 46484614);

2. Microsoft Office (koproparusHas sunensus JJOHHY numensus Ne 46472919);

3. Microsoft Visual Studio (nmuuensus mnporpammbl DreamSpark st BBICIIUX —Y4eOHBIX
3aBeICHUN);

4. Jlunensuu GPL, Apache, BSD nns cBobogHOTO mporpammuoro odecrieueHus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGowas mporpamMa paccMOTpeHa H TEpeyTBEp)KIACHAa Ha 3acelaHuu  Kadenpbl
TEOpPETHYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsIMH (0e3 n3mMeHeHuii) Ha 20 TOJI.
[Tpotokom Ne or“ 7 20 T

3aB. kadeapoii

PaGouas mnporpaMMa paccMOTpeHa M NepeyTBEp)KIAeHa Ha 3acelaHuu Kadenpbl
TeopeTn4ecKoi (PU3UKU U HAHOTEXHOJIOTUH ¢ U3MEHEeHUsIMU (0e3 n3MeHeHui) Ha 20 TOJI.
[Tpotokom Ne or“ 7 20 T

3aB. Kadeapoii



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb

