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1. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

1.1. TpeboBanus K MpeABAPUTEIHHOM MOATOTOBKE O0YUYAIOIMINUXCS, MPEAIICCTBYIOIIHE
U COITYTCTBYIOIIUE TUCIUTUIHHBI, HA KOTOPBIX OCHOBBIBACTCS M3YUCHHUE JAHHOM:

JMCHIUTUIAHBI TPOTPAMMbI MarHCTPATYPHI:

Ksanmosas meopus meepovix men

Coepemennvie npobremvl HAYKU U 0OPaA306aHUs

1.2. HI/ICHI/IHHI/IHBI U IIPAKTHUKH, OJI9 KOTOPBIX OCBOCHHC HaHHOﬁ JUCHUITIIMHBI

HE00XO0UMO KaK MPE/IIECTBYIOIIEE:
Buinonnenue u 3auwuma 6vinyckHoul K8AIUDUKAYUOHHOU pabOmbl.

2. OIIMCAHMUE JUCHHUIIVINHBI

2.1.  OOmas xapaKTepUCTHKA

HaumenoBanue nokasaremst 3HayeHue MmoKa3arens
Ha3BaHue o0pa3oBaTenbHOM MPOrpaMMsl 03.04.02 ®usuka (MarucTepckas nmporpamma
KomnbloTepHas ¢puznka)
[ucp u HA3BaHKE B COOTBETCTBUU C YICOHBIM Bb1.B./IB.1.2. CoBpeMeHHbIE HAHOTEXHOJIOTUU
TUIAHOM
YacTh 00pa3oBaTeNbHON MPOTpaMMEI BapuaTtuBHas yacTh: BEIOOp By3a
KonnyecTBo 3a4eTHBIX eTUHUIL / BCETO 4acoB 3/108

2.2.  PacnpeneneHue 4acoB IO MeprogaM 00ydeHus

O01ee KOJIUIECTBO YACOB
Dopma o ? caMoCTOs-
. 2 Jekuu- | jgadopa- | mpakTu- TeJbHOMU dopma
00y4eHus & = BCEro
s OHHBIX | TOPHBIX | YeCKHX padoTsI + KOHTPOJIsI
KOHTAKTHAas

OuHas 2 3 13 0 26 69 108 SK3aMeEH
3aouHasa

3. IEJHM JUCLHUIIAHBI

eans AMCHUNJIMHBI:
dopMHUpoBaHUE y CTYIEHTOB HEOOXOIUMOro o0beMa 3HAHWUU, YMEHHH MpPEICTaBICHUN,

SKCIICPUMCHTAJIbHBIX q)aKTOB H TCOPCTUYCCKUX MOI[CJ'ICfI, IMO3BOJIAIONIUX OPUCHTHUPOBATLCA B
MHPE COBPEMCHHBIX HAHOTEXHOJIOTHIA.
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4. KOMIIETEHIIUA OBYYAIOIIETI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHSA KOMIIOHEHTA OBPA30OBATEJIBbHOM NPOT'PAMMBI, X
NHAUKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

Komnerenuun Nuaukaropsbl Pe3ysabTarsl 00yyeHust
[1K-2. Cnocoben npoBoauts | [1K-2.10. Ciocoben IK-2.10.1. Cnocoben
Hay4YHbIE UCCIIEIOBAHUS B UCIIOJIb30BaTh OpPUEHTUPOBATHLCS B MaTepUaax,

n30paHHO# o0macTu
AKCTIEPUMEHTAIBHBIX U (HUJTH)
TEOPETUYECKUX (PU3NIECKUX
UCCIICIOBAaHHI C TIOMOIIBIO
COBPEMEHHOM MpUOOPHOI
0a3bl (B TOM YHCIIE CII0)KHOTO
buznuecKoro 000pyI0BaHUS)
1 MH()OPMAITMOHHBIX
TEXHOJIOTHI C y4ETOM
OTEYECTBEHHOTO H
3apy0eKHOTO OTIBITA;

COBPEMEHHBIE 3HAHUS
UX B IIPETIOIaBaHUH
¢u3uKN B y4eOHBIX
3aBE/ICHHUSAX Pa3HOTO

000pY/IOBaHUHU M TEXHUIECKHX
CHCTEMaX, KOTOPBIE HCIIONB3YIOTCS B
COBPCMCHHBIX HAHOTCXHOJIOTUAX.

T1K-2.10.2. 3gaeT MeTOabI

BUIA WCCIIeIOBaHUS HAHOMATEPHUAJIOB
[IK-2.11. Cnoco6eH | I1K-2.11.1. Crrocoben
3HAKOMUTD HOIYJIIPU3UPOBATH IOCTHKCHUS
00yJaromuxcst C | COBpeMEHHOM HAyKH B 00JIaCTH
JOCTUKEHUSIMU CO3/IaHUS U UCCIIECIOBAHUSI

COBpeMeHHOﬁ HAayKH

HaHOMATCpHUaJIOB.

5. IMPOTI'PAMMA JUCHUITJINHBI
Ha3Banue Tembl \ Kparkoe conepkanue TeMbl (BONPOCHI TEMbI)
Pasznea 1.
1. HanoTexHONMOTMU BOKPYT HAC. OcHoBHble TOHATUS. VcTOopus HAHOTEXHOJIOTHH.
O6opynoBanue HAaHOTEXHOJIOTUH. CamocOopka.

Hanoaddexts! B npupone. Hanounayctpus B Poccun
1 32 pyOexoMm.

2. KBaHTOBasg mpuposa HaHOMHpaA.
KBanrtoBbie 3¢ (pexTsl B MakpoMupe.

CKeWINHIOBbIE COOTHOLIEHUS. ['paHUIBI MaloOCTH.
3akoHbl KBaHTOBOro wmupa. CrTpykTypa aromMa u
IIepUoAMYECcKasl CHUCTEMa JJIEMEHTOB Menpeneesa.
KopnyckynsipHO-BOJIHOBOM Jyanu3M HaHOOOBEKTOB.

VYpaBuenne Illpenunrepa. KsanTOBBIE  TIpenenbl
TOYHOCTH  u3MepeHud. KBaHTOBBIE  pa3MepHbIE
sp¢exTel. KBaHTOBas MexaHMKa U KOMIBIOTEP.

CBepxnpoBOIMMOCTh U CBEpXTeKyudecTb. KBaHTOBas
Tenaenopranus. XMMUYECKas CBA3b.

3. MeTtoapr uccienoBanus | MHCTpymMeHTHI HAHOTEXHOJIOTHH. DNeKTpOHHAas

HaHOPAa3MEPHBIX CUCTEM. MMKPOCKOIIHS. Ckanupyromas 30HI0Bas
MHUKpOCKONHS. MoJenupoBaHie HAHOCTPYKTYp H
HAaHOMAaTEPHUAJIOB.

4. buorexHonoruu U HaHoMeguuHA | OCHOBHBIE MHOHSTHS OMOTEXHOJIOTHH.
buorexnonornueckue  mpousBoacTBa.  OCHOBHBIE
MEXaHU3Mbl  T€HHOM  WHXXKeHepuu. TexHoyorus
PEKOMOMHAHTHON JHK. I'enom Yenoseka.
Hanomenununa. Jlabopatopus Ha yune.

5. Camoopranusanus. [Ipoueccsl camMocOOpKH B HaHOCHCTEMaXx.

KOHcepBaTI/IBHaSI U JUCCUITIaTHUBHAA CaMOOpTraHU3anus.
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Camoopranusanus MAacCUBOB
CBepxkiacTepsl.
HECTEXHOMETPUYECKUX  COCAUHEHUN

CO3/1aHUS HAHOCTPYKTYPBI.

HaHOYACTHII.
Ynopsnouenue
Kak  METOoJ

Pazpea 2.

6. Metonasl
HAaHOMAaTePHAJIOB

MOJTYy4YEHHUS

MeToapl CHHTE3a HAHOKPUCTAIIIMYECKUX IOPOIIKOB.
lazodaznenii  cuHTe3. Ilna3MOXUMUYECKUI CHUHTE3.
OcaxxJieHue 13 KOJUIOMIHBIX pacTBOPOB. TepMmuueckoe
pa3lioxKeHUe M BOCCTAHOBJIEHHE. MeEXaHOCHHTES.
JIeTOHAIIMOHHBIN CUHTE3 U 2JIEKTPOB3PHIB.

7. Mertoanl CO3/1aHusd
HaHOPa3MEPHBIX YCTPOHCTB

Jlutorpadus. Dnexkrpoocaxaenue buocunres.

8. VYriepolHble HaHOMATEPHUAJIbI:
¢bymnepensl, HAHOTPYOKH, TpadeH.

Kpucramnmmyeckue amioTponsl M HAHOAUIOTPOIIBI
yrnepona. Hanoanmaszel. @ymnepensl. HanoTpyOxw.
I'paden.

9. OO0BeMHBIE
HAHOCTPYKTYPHUPOBaHHBIC
MaTepUabl.

HOJIy‘-IeHI/Ie KOMITaKTHBIX HaHOKPHUCTATINIMYCCKUX
MaTepHAJIOB. KomnakrupoBanue MIOPOIIIKOB.
Ocaxpenne Ha  TMOMJIOXKKY. Pexkpucrammsanus
aMOp(HBIX CIUIaBOB. VIHTCHCHBHas IUIaCTUYECKas
nedopmarusi.

10. buonornyeckre HaHOCTPYKTYPHI.

HanocucreMbl 1 OMOTEXHONOTHH: MOJpaXKkas MPHUPO/IE.
Konctpynpys u3 6enxos. PHK-nanomarmmnsl.

11. Muxkpoanexkrpomexannueckue u | [lomynpoBognukoBas — anekTpoHuka. [IpoBogsmue
HaHOJ3JIEKTPOMEXaHUUECKHE nonumepsl. [losBnenne u pazsutue MEMS u NEMS-
yCTpOHCTBA TE€XHOJIOTHH. CeHcopsl. Hanoanexrponuka.
Hanomoropsl.
6. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
6.1. ®opma oOyueHHs — O4Has1, Kypc — _2_, cemecTp — 3
KoaunuecTBo 4acoB
HaumeHoBaHus pa3aeoB u TeM Jleku. | Jladop. | Ilpakrt. | CPC+ | Bceero
KOHT

Pazpnen 1.
1. HanotexHoMOrMM BOKPYT HAC. 2 6 9
2. KBanroBas npupozaa HaHOMHUDA. 2 6 9
KBanrtoBble 3¢ pexThl B MaKpoMHupe.
3. Metonpl uccnenoBaHUS HaHOPAa3MEPHBIX 1 3 6 10
CHUCTEM.
4. BMOTEXHOJIOrMY U HAHOMEIUIIHA 1
5. CaMmoopranuzarus. 1
Paznen 2.
6. MeTo1bl OIy4YeHHsT HAHOMATEPUAIIOB 2 3 6 11
7. Mertoapl  cO3laHUS  HAHOPAa3MEPHBIX 2 3 7 12
YCTPOICTB
8. VYraeponHsie HaHOMaTepHabl: 1 2 7 10
bynnepeHsl, HAHOTPYOKH, TpadeH.
9. OObeMHbIE  HAHOCTPYKTYPHUPOBAHHbBIE 1 3 7 10




MaTepuaibl.

10. buonornueckue HAaHOCTPYKTYPHI.

11. MUKpPOIIEKTPOMEXaHUUECKHE u
HAHODJICKTPOMEXaHHUECKUE YCTPOHCTBA

NTOI'O 3A CEMECTP 13 26 69 108

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE€ BONPOCHI

[Tousatne HanoTexHonoruu. HaHOTEXHOIOTMH BOKPYT HAc.
CKelnuMHroBble COOTHOLIEHUS. [ paHuIIbI MaIOCTH.

buotexHonoruu u HaHOMEIUIIMHA.

KBanroBas npuponaa Hanomupa. KBantoBbie 3 PeKThl B MAKpOMHPE.
Mertoasl nccaeaoBaHusl HAHOPA3MEPHBIX CUCTEM.
Camoopranusanus.

Meroas! Oy4eHUsI HAHOMATEPHUAIIOB.

MeTtoabl co3qaHusl HAHOPA3MEPHBIX YCTPOMCTB.

YriiepogHbie HAaHOMATEpPHAIBL: rpadeH

0. Yrnepoansie HaHOMaTEPHUAIBL: PyIIIEPEHBI.

11. Yraepoanbeie HaHOMaTEpUAJbl: HAHOTPYOKH.

12. O6bemMHbBIE HAHOCTPYKTYPUPOBAHHBIE MATEPUAIIBI.

13. bronoru4eckre HAaHOCTPYKTYPHI.

14. Mukpos1eKTpoMeXaHHYeCKUe U HAaHOAIEKTPOMEXaHUYECKUE YCTPONCTBRA.

BOoo~NoOR~WNE

7.2.  Temsbl nokj1an0B (pedpepaToB)

- CTpyKkTypa aTromMa M IIepuoJUIecKasi CHCTEMa JIEMEHTOB MeH/ieneena.
- CBepXIPOBOAUMOCTb M CBEPXTEKYUECTb.

- DJIEKTPOHHASI MUKPOCKOIIHSI.

- CkaHupyrouias 30H10Basi MUKPOCKOITHSI.

- MonenupoBanie HaHOCTPYKTYp ¥ HAHOMAaTEePHAJIOB.

- MeTozb!l CHHTEe3a HAHOKPUCTAJUTMYECKUX TTOPOIIKOB.

- Jlutorpadus.

- [TonyyeHre KOMIAKTHBIX HAHOKPUCTAITMYECKUX MaTepPHAaJIOB.
- Pexpucrammm3zaius aMOp(HBIX CIIJIaBOB.

- nTeHcuBHas miuactuyeckas aedopmarius.

7.3. OOpaser cojepaHMs 3K3aMEHAllMOHHOro Owiera (IpU HaIMYUM 3K3aMEHa 110
JTUCIUIINHE)

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tlonstue HanorexHosoruu. HaHOTEXHOIOTMH BOKPYT HAC.
2. OOBeMHBIC HAHOCTPYKTYPUPOBAHHBIE MATEPUAITHI.

B cnydae BeneHus yueOHOro rmpoiiecca ¢ MCHOJIb30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHMs U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHue OuseTa MOKET OTIMYAThCS OT
MIPUBEJICHHOTO.



8. PACHIPEJEJIEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JAUCHMIUIMHE MpoBoautcs mo 100-6amibHoi
IIKAJIE€ WMCXOJ M3 MAaKCUMyMa, MPHUBEACHHOTO B TaOimie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAMTOPUHU OIICHUBACTCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIIIOJIHEHUE JOMAIIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MIPOBECHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHH (ydacThe B OOCYXKIEHHHM TEKYIIEero W
MPOMICHHOT'0 MaTepuaa, pereHue 3aaad u T.11.).

8.1. Cemectp 1

Homepa pa3aenoB Buapl padort MakcumaibHoe
KOJIMYeCTBO 0AJJIOB
13 OpraHu3almoHHO-y4e0Has paboTa B ayJIUTOPUH 30
CamocrosTenpHas paboTta 30
UTOIO 60
Ox3amMeH 40
OO0muit UTOT 32 CEMECTP 100

CooTBeTCTBHE 0AJITIOB OLICHKC

O1ieHKa 110 MATHOAIIBHOM IIKaJIe
KonunuectBo 0ayuioB u3 "
100 ECTS Ok3ameH, TuQepeHInPOBAHHBIN 3ayer
3a4eT

90-100 A OTJIUYHO 3a4YTEHO
80-89 B 3a4YTEHO
75-79 C Xopottio 324TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO Sa9Tom0
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPUTEIILHO P,

9. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O NTPOLECCA JJIs JIUL C
OI'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 3JOPOBbS 1 UHBAJIMAOB

B xozxe peanuzaiuu QUCHHUILTUHBI HCTIOIB3YIOTCS CIEAYIOIINE TOTIOTHUTEIbHBIE METOBI
00y4YeHUsI, TeKYIIEro KOHTPOJISl YCIIEBAEMOCTH M MMPOMEKYTOYHON aTTeCTAIlMH OOYJarOIINUXCS B
3aBUCHUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CIIA0O0BUIAIINX

- neKuuu oQOpMIISIOTCS B BHJIE DSJIEKTPOHHOTO JOKYMEHTa, ITOCTYIHOTO C
MTOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

- JUIS ~ BBIMIOJHEHHsS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)Ke MCIIOIH30BAHUE COOCTBEHHBIX YBEITUIHBAFOIIHX
YCTPOMCTB;

- MMMCbMEHHBIC 33JITaHUsT 0DOPMIISIOTCS YBEIIMYCHHBIM IIPUGTOM.

2) JUTS TITYXUX ¥ cTaOOCTBIIIAIIIX :

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

— MMMCEMEHHBIC 33JIJaHUS BHIMOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (opme;

- 9K3aMEH TIPOBOJIUTCA B THCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeqieHne B popmMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO aIlapara;
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— neKkuuu oQOopMIISIOTCA B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATU3UPOBAHHBIM POTPAMMHBIM 00ECIICYCHHUEM;

— MMCbMEHHBIE 33JIJaHUS BBIOIHIIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMOIHSIOTCS B MHCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH NPEIYCMATPUBACTCA YBEIMYCHHE BPEMEHH MJIsi TOATOTOBKU
OTBeTA.

[Iponienrypa  mpoBeAeHUS  NPOMEXKYTOUHOH  aTTecTaluu A OOydarommxcs
yCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAJIbHBIX IMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenue mpoueAypbl OLICHUBAHHUS PE3YJIbTaTOB OOyUeHHUs JOIyCKaeTcsi ¢
UCIIOJIB30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHA.

ObecneunBaeTcst JOCTYN K MHOOPMAIMOHHBIM U OHOIHOTpaduueckuM pecypcaMm B CeTH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CJICTIBIX M CITA0OBUIAIINX

— B [I€YAaTHOM (popMe YBETUUECHHBIM MIPUPTOM;

— B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIYXUX ¥ caOOCIbIIIAIIUX

— B [IEYAaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO arlapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIbLHO-TEXHUYECKOE OBECIEYEHHME YYEBHOI'O
MPOLIECCA

VYuebHble 3aHATUSA MPOBOJATCS B 4-M yueOHOM Kopmyce (T. JloHeuk, mp. TearpaibHbIH,
1. 13). lns npoBeicHUs JICKIIMOHHBIX 3aHATHI TpeOyeTCs ayauTopusi, 000pyI0BaHHAsS MEIOBOH
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIN MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOH
MebOenu Ui CTY/IeHTOB, padouee MeCTo MpenoiaBaresns, Beixoa B IHTepHeT — mpoBoiHOM Wi ¢
ucrnosib3oBanueM Wi-Fi.

Jlnst  BeIOJIHEHHWS  JabopaTOpHBIX — paboOT  Tpebyercs  y1abopaTtopuul €O
CHEeLHMaTU3UPOBAHHBIM  000py/IOBaHHEM, KOTOpPOE OTBEYAaeT COBPEMEHHBIM TpeOOBaHUAM
1M(poBOro 00pazoBaHus: UMEET B HATMYUU OOJIBIIOE KOJTUYECTBO PA3IMYHBIX TUIIOB JATYHKOB,
KOTOpbIE MOJKJIIOYAIOTCS K HOYTOyKYy (IUTaHLIETY) M MO3BOJSIOT OCYIIECTBIATH cOOp
AKCIEPUMEHTAJbHBIX JaHHBIX, IpadUuecKuil aHaau3 JAaHHBIX, PEUICHHE MaTeMaTHYeCKUX
ypaBHEHM, 00pabOTKY SKCIEPUMEHTATIbHBIX JAHHBIX.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekn yHMBEpCUTETa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToIMuecKoe oOecreueHne, MpPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl oOmen Gpu3nKu U TAAKTUKA pusuku (ayn. 220).

OOyuyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuaibl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3OBaHUS
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUH.

C  wucnonp30BaHHMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUH KOHTPOJb 3HAHMK OOYYaIOLIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3YyIbTATOB CAMOCTOSTENILHON pabOTHI.
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11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. T'yceB A.M. Hanomarepuaibl, HAHOCTPYKTYpBI, HaHOTeXHONMOrHH. — M.:®usmarut, 2005. —
410c.
[Tyn Y., Oy»ac @. Hanorexnomnoruu. — M.: Texaocdepa, 2005. —336 ¢ .
3. Wolf E.L., Nanophysics and Nanotechnology: an introduction to modern concepts in
nanoscience. — Weinheim: Wiley, 2004. — 174 pp.
[TormoB A.M. Beruncnurensubsie HaHOoTexHONMOrHU. — M.: MAKC Ilpecc, 2009. — 280 c.
benenkoB E.A., NBanoBckas B.B., MBanockuii A.Jl., Hanoanmassl ¥ pOJICTBEHHbIC
yriepoJHble HaHoMmatepuansl. — EkarepunOypr: YpO PAH, 2008. — 169 c.
6. Knauth P., Schoonman J., Nanostructured materials: selected synthesis methods,
properties and applications. — Springer, 2002. — 196pp.

no

o &

11.2. JlomonmHUTENbHAS JIUTEPATYPA

1. Paruep M., Patnep ,. HanotexHonorus: mpocroe oObsSICHEHHE OYEPEAHON TeHUAIbHOMN
uaeu. — M.-C.-116.-K.: 2007. — 240 c.

2. Aunnpuesckuit P.A., Paryns A.B. Hanoctpykrypabie matepuainsl. — M.: Axagemus, 2005.
- 179 c.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapctBeHHas uH(popMaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snekrpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIEKTPOHHBIN.

3. Hayunas snextponHast Oubnmoreka «KubepJlenunkay: caiit / Accouuamms
«OT1kpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CBOOOJIHBIN. — TEKCT: 2NEKTPOHHBIMN.

4. DNeKTPOHHO-OMOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata obOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisl aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zata oopamenns: 01.09.2023). — Pexxum nocTyna: 1uist aBTOPU30B.
IOJIb30BaTeIe. — TEeKCT: 2JIEKTPOHHBIM.

6. DyeKTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiit / ®I'BOY BO «/lol'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOAHBIHN. — TEKCT: 37€KTPOHHBIN.

7. JeKTpoHHbI KaTtajgor Hayunoil 6ubmmoreku Jlonl'Y: pasnmen caiira / Hb
Joul'Y. — Tekcr: snextponnsiit // DBC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, JJIEKTPOHHBIC
JOKYMEHTBI — JUIs rosib3oBareseit Jlonl'y.

8. Ouexktponublii apxuB [doul'yY: pazgen caiitta / Hb Jounl'Y. — Tekcr:
anektponHsli // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpaieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIH.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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13. ITPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparuBnas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (uriensust mporpammer Dream Spark st BBICIINX y4eOHBIX
3aBeJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (yiuuensun GPL, Apache,
BSD mi1s1 cBOG0JHOTO IPOTPaMMHOTO 00ECTICYCHHUS).
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