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Qenepauu ot 28 asrycra 2015 r. Ne 913; Ilopsaka opranm3anuu ydeGHOro mponecca B
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«CoBpeMEHHBIC HAHOTEXHOJIOTHH» SIBIIACTCS JTUCHUILIMHON Oa3oBoil vactu bioka 1
«ducuummunasl  (Moxynu)» mo HanpasieHuto noarotoBku 03.04.02 duszmka (Marucrepckas
nporpamma; (pu3uKa KOHJICHCUPOBAHHOTO COCTOSTHHS ).

Jnst uzydeHus: JaHHOM y4yeOHOM AMCHMIUIMHBI HEOOXOIAMMBI 3HAHUSA, YMEHUS M HAaBBIKH,
c(hopMUpOBaHHBIC B MPOIECCE U3YUCHHS TpeaMeTOB «OCHOBBI HAHOTEXHOJIOTUI. Teopust 1 METOIbI
MOJTyYeHUs HaHOMaTepuaioBy», «Kpucramnodusuka, TeOpuss U METOJIBI CTPYKTYpHOTO aHAIIM3a»,
«DNEeKTpOHHAs MHUKPOCKONMHS U peHTreHorpadus MaTepuajioB» Ha MPEIAbIAYIIEM YpPOBHE
o0OpazoBaHusl.

[TomydyeHHbIC 3HAHUS HCIOJIL3YIOTCS CTYACHTAaMH BO BpPEMS BBINOJTHEHUS HAy4dHO-
HCCJICIOBATEILCKOM pa0bOThI, IPU HAMMMCAHUU MAaruCTEPCKON JUCCEPTAITHH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hamnpasnenue noarotoBku 03.04.02 dusuka
Marucrepckas nporpamma ®du3rKa KOHJICHCUPOBAHHOTO COCTOSHHSI
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
KBanudukarms Marwuctp

KonnuecTBo copepKaTeabHbIX MOyIed 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA 0a30BON YacTH
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, sk3ameH
Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3
I'ox moAroToBKM 1
Cemectp 1
KonmgecTBo yacoB 108
- JTEKIIHOHHBIX 18
- IPAKTUYECKUX, CECMHUHAPCKUX 18
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 72
B T.4. HHJMBHIyaJbHOE 3a/IaHUE
HenenbHOe KOIMYECTBO YacoB, 2
B T.4. ayJUTOPHBIX 2

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

Ileny — cocToMT B  MpPENOCTaBICHUM OYyIyIIMM MarucTpaM HeoOXOJUMOro oObemMa 3HaHUi,
HpeﬂCTaBHeHHﬁ, OKCIICPUMCHTAJIBHBIX CbaKTOB " TCOPETUUCCKUX MO)IeJ'IeI\/'I B HAHOTEXHOJIOT'UIX.
3ajgaum - oBNaIeHUE TEOPETUUECKUMHU OCHOBAaMM MaTepHaa, MOAroTOBKY OyIylIero crenuaicra
K CaMOCTOSITEJIbHON Hay4HOU paboTe B OTPaciIv HaHO(PUUKH.

Tpeﬁosa}mn K pe3vJabTarTaM O0CBOCHUNA JUCIMIIJINHBI. Hpouecc H3y‘IeHI/I$[ JUCHUIINIMHBI «
CoBpeMeHHbIE HAHOTEXHOJIOTHHM» HampaBlieH Ha (QOPMHUPOBAHUE DJIEMEHTOB CIEAYIOUINX
kommeteHIuil B coorBeTcTBUU ¢ PI'OC BO P® nampasnenus moaroroBku 03.04.02 dusuka u
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OCHOBHOM  00pa30BaTENIbHOM MPOTPaMMbI  BBICIIETO0  MPOGECCHOHATBHOTO  00pa30BaHUS
HanpaBienuss  noaroroBku  03.04.02  ®dwusmka (marucrepckas —nporpamma:  Dusmka
KOH/ICHCHPOBAHHOT'O COCTOSIHHS):
a) oowexynomypnuix (OK):
CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUIEHHUIO, aHaau3y, cuaTe3y (OK-1);
TOTOBHOCTBIO JICHCTBOBATh B HECTAHAAPTHBIX CHUTYAIIUSIX, HECTH COIMATBHYIO M STUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perrenus (OK-2);
TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATU3allii, HCIIOIh30BaHHUIO TBOpUeckoro norennuana (OK-
3).
0) oowenpogpeccuonanvnuvix (OIIK):

TFOTOBHOCTBIO K KOMMYHHUKAIIUM B YCTHOM U MMCbMEHHOM (opmax

Ha roCyapCTBEHHOM s3bike Pocculickoit denepanuy 1 ”HOCTPAHHOM SI3bIKE JUIS PELLICHUS 3a1a4
npodeccronanbHoi aestensHoct (OITK-1);

TOTOBHOCTBIO PYKOBOJIUTH KOJUIEKTUBOM B chepe cBOEi nMpodheccHoHaIbHOMI

NeSITebHOCTH, TOJIEPAHTHO BOCIIPUHUMAs COLMANIbHBIE, STHUYECKUE, KOH(ECCUOHATIbHBIE U
KyabTypHbIe paznuuus (OI1K-2);

CHOCOOHOCTBIO K aKTUBHOH COLIMATIbHON MOOMIIBHOCTH, OpTaHU3aI1H
HAYYHO-HCCIICI0BATEIbCKUX ¥ HHHOBAIMOHHBIX pabot (OIIK-3);

CHOCOOHOCTBIO aJalTUPOBATHCS K M3MEHEHUIO HAYYHOTO MPOpUIIs CBOCH

npodeCCHOHATIBHOMN e TETFHOCTH, COMOKYIBTYPHBIX M COLIMATBHBIX YCIOBUH JIESTETLHOCTH
(OIIK-4);

CIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE Bia/IeHHE MPO(PECCHOHATEHO MPOPHINPOBAHHBIMH
3HAHUSMHM B 00J1aCTH KOMIIBIOTEPHBIX TEXHOJIOTUH JUIsl pellieHHs 3a/1a4 TpodecCUOHATLHON
NeSITEIbHOCTH, B TOM YHMCIIe HAXOAIINXCS 32 TIpeellaMHi HAaIPaBICHHOCTH (MTPO(UIIsT) IOATOTOBKU
(OIIK-5);

CIOCOOHOCTBIO MCIIOJIb30BAaTh 3HAHUSI COBPEMEHHBIX MPOOIIEM M HOBEHIITNX

JOCTHXEHUH (PU3NKU B HAyIHO-HCCIeI0BaTeIbckoi padbore (OITK-6);

CIIOCOOHOCTBIO JIEMOHCTPUPOBATh 3HAHMSI B 00JIaCTH PHIIOCO(PCKUX BOIPOCOB

€CTECTBO3HAHUS, UCTOPUH U MeTonooruu ¢pusuku (OITK-7).

8) npogpeccuonanvuvix (I1K):

HAY4YHO-HCCJIeJ0BATEIbCKAs 1eSITeIbHOCTh:
CHOCOOHOCTBIO CAMOCTOSITENILHO CTABUTh KOHKPETHBIE 3a/1a4l Hay4YHbIX

UCCJIEIOBaHUM B 00J1aCTH (PM3UKU U PELIaTh UX C MOMOIIbIO COBPEMEHHOM anmnapaTypsl U
UH(POPMALIMOHHBIX TEXHOJIOTUH C UCIOIb30BAHUEM HOBEHILIEro pocCUiiCKOro U 3apy0exXHOTo
ombita (ITK-1);

HAYYHO-MHHOBAIMOHHAS AeATEJbHOCTD:

CIIOCOOHOCTBIO CBOOOHO BiA/IETh pa3ienaaMu PU3NKU, HEOOXOJUMBIMU

JUISl pEIIEHNs] HAyYHO-NHHOBAI[MOHHBIX 33/1a4, U IIPUMEHSATh PE3yJIbTaThl HAYYHBIX HCCIIEI0BAHUN B
UHHOBaNMOHHOH nesitenbHocTH ([TK-2);

CHOCOOHOCTBIO MPUHUMATh Y4acTHE B Pa3padOTKe HOBBIX METO/I0B M METOJMUECKUX MOIX0/10B B
HAYYHO-MHHOBAIMOHHBIX MCCIICAOBAHUAX U HHKEHEPHO-TeXHOIornueckoit nesrensHocTr (I1K-3);
OPraHu3anOHHO-YNIPABJICHYECKAS eI TeIbHOCThb:

CIOCOOHOCTHIO TUTAHUPOBATh U OPraHU30BBIBATH (PU3HUECKHE UCCIIEOBAHMS,

Hay4dHble ceMHHapbl U KoHpepeHuuu ([1K-4);

CIIOCOOHOCTBIO UCIIOIB30BAaTh HABBIKM COCTAaBJICHUS U OQOPMIICHHUS

HAYYHO-TEXHUYECKON JTOKYMEHTAIIMH, HAYYHBIX OTYETOB, 0030pOB, TOKJIAI0B

u crareit (ITK-5);

NeJaroru4eckas 1esiTeJIbHOCTh:

CIIOCOOHOCTBIO METOJIMYECKH TPAMOTHO CTPOUTH IJIaHBI JIEKIIMOHHBIX

U TMIPAKTHYECKUX 3aHATHH MO pa3aenaM y4eOHbIX AUCIHUILTUH U MYOJIUYHO U3JIaraTh TEOPETHUECKUE
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Y TIPAKTUYECKHUE PA3JIeNbl yIeOHBIX AUCIMIUIMH B COOTBETCTBUH C YTBEPIKICHHBIMU Y4e€OHO-
METOIUYECKIMU TTOCOOUSIMHE MIPU pealiu3aliuy nporpaMm Oakanaspuara B oonactu ¢usuku (I1K-6);
CIIOCOOHOCTBIO PYKOBOAMTH HAyYHO-HCCII0BATEIBCKOM AEATEIBHOCTBIO B 00acTH pr3nkn
oOydvaronmxcs no nporpammam oakanaspuara (I1K-7).

B pe3yJabTaTe H3y4YCHUSA y‘leﬁHOﬁ JAAUCHHUILIMHBI CTYAC€HT J0JI2KEH :

3HAMb:

— CYTb HAaHOTEXHOJIOTH;

—  METO/Ibl HCCIIEI0OBAHUS HAHOPA3MEPHBIX CHCTEM;
— OCHOBHBIE METO/IBI IIOJY4ECHHS] HAHOMATEPHUAIIOB,;
— METOJIbI ITOJIy4E€HHs] HAHOPa3MEPHBIX yCTPOUCTB,;
— CBOWCTBA YIVIEPOAHBIX HAHOMATEPHUAJIOB;

— CBOMCTBAa OPraHNYECKUX HAHOCTPYKTYP

ymembp:

— BE€CTHU I/IH(1)OpMaI_II/IOHHBII71 IIOUCK HCO6XOI[I/IMBIX AT HAYYHBIX HCCIIeIOBaHU M

HNCTOYHHUKOB,

— OPHCHTHUPOBATHCA B COBPECMCHHBIX MAaTCpUaliax , 060py,HOBaHI/II/I N TCXHHUYCCKHUX
CHUCTCMAX, KOTOPLIC UCITIOJIB3YIOTCA B COBPEMCHHBIX HAHOTCXHOJIOTUAX

— BBI6I/IpaTB MCTOJbI UCCIICAOBAHUA JJIA OIIPCACIICHHBIX HAHOMATCPHAJIOB

énaoemyp:

— 0a30BOii TEpMUHOJIOTHEHN, IPUMEHSIOLIEHCS B HAHOTEXHOJIOTHSIX;
— METOJIaMU CO3/IaHus ONpeeIEHHBIX HAHOPa3MEPHBIX YCTPOUCTB

4.  COILEPXAHUE JUCIHUIIVIMHBI U ®OPMbI OPTTAHU3ALIUU YYEBHOI'O

MPOLIECCA

MopsiakoBbI#
HOMeEp U TeMa

Kparkoe conepxkanue TeMbl

Cooeporcamenvuwtit modyns 1 «Hanomexnonozuuy

Tema 1. Beeneuue.

Baenenue. HoBble TeXHOIOTHHU U q)YHKI_II/IOHaJ'IBHBIC MaTCpUuaJIbl

Tema 2. Ob6nacTb (hyHJaMEHTAIBHOM U MPUKIIAJHOW HAYKU U TEXHUKH -
HanoTexHoyornn | HAHOTEXHOJIOTHH.

Tema 3. | OnpeneneHus NOHATUSA «HAHOTEXHOJIOTUMWY». TEepMHUHOIIOTHSI.
Onpenenenus HanovacTuiibl, HAHOOOBEKTHI U HAHOKOMITO3HTHI.

HIOHSTHSA

«HAHOTEXHOJIOTHH

Tema 4. | IToTeHuan NpakTU4ECKOro UCIOJb30BaHUS HAHOMATEPHAIIOB.
Hanonpoussoacts | Hanonpoussonctso

0

Cooepircamenvuutit Modyns 2 «Hanomamepuanwvi, cnocodvl ux noiyuenus u npumenenuey

Tema 5. CrniocoObl
nosnyyenuss HM

HaHOMaTepI/IaJ'H)I M CIIOCOOBI UX IMMOJIYYCHMUA.

CaMoopr AHN3alWs HAHOYACTUI U CAMOOPIaHU3YIOINUECCA TTPOLCCCHI

Tema 6.
HanorexHomoruu B
OTpacisx

Hcnionp3oBaHne HAHOOOHEKTOB.
HanomenuiHa u XxuMudeckasi MpOMBIIIEHHOCTh

HaHOTEeXHOJIOTHH B MUKPOJIEKTPOHUKE

Tema 7.
[TpocTpaHcTBEHHBI
€ MacuITaobl

HanocTpykTyprupoBaHHHBIE MaTepUaIbI.
[IpoctpancTBeHHBIE MacIITa0bl 0OBEKTOB COBPEMEHHBIX JJIEKTPOHHBIX U
KuBbIX cucTeM. KBantoBas Touka. KBantoBas sima. KBanToBasi mpoBoOJIOKa.




00BEKTOB
COBPEMEHHBIX
3JIEKTPOHHBIX u
JKUBBIX CUCTEM

Tema 8. Meroast
HCCIIEIOBAHUS
HAHOOOBEKTOB

Ckanupyromas 30H10Basi MUKpockonusi. MIoHHO-1IoeBast U CKaHUPYOLIas
MUKpocKonus. CIeKTpOCKONHs.

TemaTn4yeckui miaan

Conep:xarejbHblii MOaYJb : 1-«Hanomexnonocuuy

KoanyecTBo 4acoB

QOunas popma o0yueHust

3aounas popma o0OyueHust

B T.4. B T.4.
= = = =
[a~] o]
Ha3sBanus coaep:kaTejbHbIX 2 = = % e = = g
< W0
MO/yJIeii u Tem Sl =|8|&l5=Es| 2| =| 3| &|5c|E=
O = D] ) et = = Q = [P} o e = =
o H|l | ek o2 9 = o) g | &R ol
M 2| =l sy del =~ 2 S s | delT g
[5) ) Qg = < D) = a, £ S = <
= Xl oo Y8 = X o | O &8
a QO | O = ® QO | S =
< | S = i < = =
= = = = = < =
o = o =
Tema 1. Beenenue.
13| 2 | 2 9
Tema 2. Hanorexuoiaoruu
13| 2 | 2 9
Tema3.OnupenencHus
p 1322 9
MOHSITHUS «HAHOTEXHOJIOTUHU
Tema 4. Haronipon3BoacTBO
p 15| 3 |3 9
Hmozo no
cooeprcamenbHoMy Mooy | 54 9 |9 36
1

Coaep:xatejbHblii MOAYIBb : 2-« Hanomamepuanst, cnocoovl ux noyuyenus u npumerenue

Tema 5. CriocoObl OTY4YEHUS

13| 2 | 2 9
HaHOMaTEPHAaJIOB
Tema 6. HanorexHosoruu B
13| 2 | 2 9
OTpacisix
Tema 7. IlpocTpaHCTBEHHBIE
maciTadbl OOBEKTOB
13| 2 | 2 9
COBPEMEHHBIX JIEKTPOHHBIX
U KUBBIX CUCTEM
Tema 8. Metoabl
g 15| 3 |3 9
HUCCIIEIOBAHNI HAaHOOOBEKTOB
Hmozo no
cooepicamenbHomMy mooyawo | 54 | 9 | 9 36
2
Bcezo uacoe no oucyunnune
108 | 18 | 18 72




5.  METOAUYECKHUE PEKOMEHJIAIIAU JJISI IPOBEAEHUS
JIEKIHHMOHHBIX, IPAKTHYECKHUX U JIABOPATOPHBIX 3AHATHUU

TeMbl JIEKIIHOHHBIX 3aHATHH

n/n

Ha3zeanue memui

Konuuecmeo
4acoe

BBeneunue.

2

HanorexHosoruu

OHpe,I[eJ'IeHI/IH IIOHATHA «KHAHOTCXHOJIOTNH

HaHOHPOI/ISBOI[CTBO

Cr1ocoOBbI MMOJIYYCHHUA HAHOMATCPUAJIOB

HanotexHomaoruu B oTpaciisix

N[OOI |BR[WIN|F

HpOCTpaHCTBeHHHe MacTadbbel 0OBEKTOB COBPCMCHHBIX 3JICKTPOHHBIX U
PKHBBIX CUCTCM

MeTobl MCCISIOBAHUS HAaHOOOBEKTOB

Wl N N[N

BCEI'O

TeMbl NpakTHYeCKUX 3aHATHI

IS

S
N

Hazeanue memuwi

Konuuecmeo
uacoe

OCOOEHHOCTH COBpPCMCHHOI'O HAYYHO-TCXHUYCCKOT'O Pa3BUTH.

1

TexHrnKka 1 TEXHOJIOTHUHN. BUIBI TEXHOJIOTUN

HoBbie TEXHOIOTUH U (bYHKI_II/IOHaJ'ILHBIe MaTcpHuaJIbl

HaHOHayKa N HAHOTCXHOJIOTHH

HanomammHbl 1 HAaHOTIPHOOPEI

Pa3smepHble 0COOEHHOCTH HAHOOOBEKTOB

CBolicTBa HHAWBUIYAJIbHBIX HAHOYACTHUI]

HaHOoCTpyKTypHpOBHHBIE MaTEpHAIIBI

OO |IN|O|OID|IWIN|F-

Hanoknactepsl. CTpyKTypHble W DJIEKTPOHHbIE Marudeckue 4ucia
HaHOKJIACTEPA.

Hanouactuns! ¢ I'LK pemerkoit

11

KBanrtoBas Touka. KBantoBas sma. KBaHTOBast mpoBoJIOKa

12

M crionp30BaHne HAHOOOBLEKTOB

NININ] N INFPIFRPIFPIN| P -

BCET'O

[EEY
o

6. METOAMYECKHUE PEKOMEHJALIUU ITO OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB
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Opranuszanusi CaMoOCTOSATEIbHOI Pad0ThI CTYIEHTOB

10. ®oHOHBI B HAHOKPHCTAIIAX.

N Konuuecmeo
i Ha3zeanue memoi ACOs
1 [[Iepuonm3anys TEXHOIOTHUYECKUX PEBOIIOIHI. 7
2 |OrHOwmEHME 001MIECTBA K HAHOTEXHOJIOTHSIM. 8
3 [Ommupuueckue 3axons ['oprona Mypa 7
4 |HaHOCTPYKTYpHpPOBAaHHHBIE MATEPUAITBI 8
5 [Yrneponnsie HaHOTPYOKH, ByiepeHsl, Tpaden 7
6 [lAcmonp3oBaHME HAHOOOBEKTOB 7
7 |OcHOBHBIE TUIIBI XUMHUYECKOH CBSA3H U COOTBETCTBYIOLINE CBOWCTBA 7
MaTepHajoB
8 [dedextHble cTpyKTYpHI U HU3HUYECKUE CBOMCTBA HAHOCTPYKTYP 7
9 [MHCTpyMEHTaJIbHBIEC CPEACTBA ISl ONPEeNICHHs CBOICTB U ITapaMeTPOB 7
HAHOCTPYKTYP
10 |CriocoObl nostyyeHust HAHOMaTepUalloB 7
BCEI'O 72
7. NHIANBUYAJIBHBIE 3AJIAHUS
1. HUcnonb3oBaHne HAHOOOBEKTOB.
2. KommbroTepbl 1 HAHOJIEKTPOHHUKA.
3. HHcTpyMeHTalbHBIE CPEACTBA IS ONPECIICHHS CBOMCTB U MTapaMeTPOB HAHOCTPYKTYP
4. VccnepoBaHue NMEPCIIEKTUBBI PA3BUTHS 3aTUCH MH(DOPMALIMKM ONTHYECKUMHU TPUBOIAMHU.
5. TlepcriekTHBBI pa3BUTHS HAHOTEXHOJIOTHHA.
6. MarHuTHBIE ITOJIYTIPOBOHUKH.
7. HaHOKOMMO3UTHI.
8. ®OTOHHBIE KPUCTAILIBI.
9. VYrneponHble HAHOTPYOKH.

8. KOHTPOJIBHBIE BOITPOCHI K TIPOMEKYTOYHOM ATTECTAIIUA

Hogeie TexHonornm 1 QyHKIMOHATBHBIE MAaTEPUAIbI
Ob6nacTh (yHJAMEHTAILHOM U NPUKJIaJHONW HAYKU U TEXHUKU - HAHOTEXHOJIOTUH.
OmnpeneneHust MOHATUS «HAHOTEXHOJIOTUM». TepMUuHOIOTHS.
HaHocTpyKTyprpOBaHHHBIE MaTEpUAIIbI.

Hanomarepuaibl u criocoObI UX MOTYYESHHUS.
HanonpownsBoacteo

Hcnonb30BaHre HAHOOOBEKTOB.

HanooObekTsI B MEOUIINHE U XUMHYECKOM IMPOMBIINIJICHHOCTH

1
2
3
4
5. HanouacTtuibl, HaHOOOBEKTHEI 1 HAHOKOMITO3HTEI.
6
7
8
9
1

0. HanorexHomoruu B MHKPOJICKTPOHUKEC

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpasey eapuanma u Kpumepuu oyeHUBAHUL)

rOYy BIO JIOHEIIKWIA HAIITMOHAJIbHBIN YHUBEPCUTET»
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@dakynbTeT PU3UKO-TEXHUUESCKUN

Hanpaenenue noocomosxu: 03.04.02 ®@u3uka

Maeucmepckas npoepamma: Du3uxka KOHOEHCUPOBAHHO20 COCHOAHUSA
Ilpoepamma nodecomosku. aKademuueckas mazucmpamypa
Cemecmp 1

Yyebnas oucyuniuna CospemenHnble HAaHOMEXHONO02UU

1.
2.
3.

MOAYJBbHASA KOHTPOJIbHAS PABOTA
BAPHUAHT Nel
DyYHKIMOHAJIbHBIE MATEPHUAJIBI.
VYraeponHsie HAHOTPYOKH.
[TopomikoBasi MeTamIyprus..

YTBepKIIeHO Ha 3aceaHnu Kadeapoil TEOPETUIEeCKO (PU3HKKM U HAHOTEXHOJIOTHH,
poTOKOJ Ne or“ ” 20 T

3aBenyromuii kadeapoit

[IpenonaBarens
Kputepuu oneHuBaHus MOIYJbHOT0 KOHTPOJIS
Homep 3a0anusn Koauuecmeo oannoe

3aganue 1 10

3amanue 2 10

3aganue 3 10

Bcezo 30
10. OBPA3EI DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 6onpocwl K IK3aMeHy

1. OGnacte yHIaMEHTANBHON U MPUKIAAHON HAYKH U TEXHUKH — HAHOTEXHOJIOTHUHI
2. Dwmnupuyeckue 3akoHbl ['opgona Mypa
3. TlpocTtpancTBeHHBIE MacIITa0bl 0OBEKTOB COBPEMEHHBIX DJIEKTPOHHBIX U JKUBBIX CUCTEM
4. Tlepmonuzaiusi TEXHOJIOTUUECKUX PEBOIOIUN
5. Omnpenenenus NOHITHS — HAHOTEXHOJIOTHH
6. HanouacTHIBI 1 HAHOOOBEKTEI
7. Hanouactunsl ¢ ['TIK pererkoii
8. OcHOBHEIE KIaCcCHl HAHOOOBEKTOB
9. Hcnonp3oBanne HAaHOOOBEKTOB
10. MeToab! Hccllef0BaHUI HAHOOOBEKTOB
11. Cnexrpockomnus
12. NoHHO-TI0IEBAasT U CKAHUPYIOIIAsi MHKPOCKOTIHS
13. HanocTpyKTypuUpOBaHHHBIE MaTepUabl
14. ncTpyMeHTaIbHbIE CPEICTBA ISl ONIPECIICHHS] CBOMCTB M ITApaMeTPOB HAHOCTPYKTY]P
15. Hanomarepuaibl ¥ CIIOCOOBI X MOTY4EHUS

[EN
(2]

. [Ipumepsl HaHOMaTEpPHAIOB
17.
18.

CamMoopranusaiys HAaHO4aCTHUI ¥ CAMOOPTaHU3YIOIINECS IPOLIECCHI
CTpyKTypHBIE U 3JIEKTPOHHBIE Marnueckye yrciia HaHOKJIacTepa
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19. KBanToBas Touka U KBaHTOBAs siMa

20. OnTOR/1eKTPOHHBIE PUOOPHI

21. Tunsl ONTO3IEKTPOHHBIX TPHOOPOB

22. Vzny4arenbHble IEPEX0Ibl B MOIYIIPOBOIHUKA

23. HoBble cBOICTBA M XapaKTEPUCTUKA HAHOCTPYKTYPHUPOBAHHBIX MaTepPHAJIOB
24. HoBble TeXHOJIOTUHU U (DYHKIIMOHAJILHBIE MaTEPHUAIIBI
25. HanokoMmno3uTsl

26. Mcnonp30BaHNe HAHOKOMITO3UTOB

27. Pa3BuTHe HaHOHAYKH M HaHOTeXHOJIOTHi B X XI Beke
28. HaHOTEXHOJIOTUH B JIEKTPOHUKE

29. HaHOTEXHOJIOTUH B UCKYCCTBE

30. Ctparerun peanu3aii HAHOTIPON3BOACTBA

31. OrHoueHue 001IecTBAa K HAHOTEXHOJIOTUSIM

32. Kpymnneiimue notpeduTen ToBapoB HAHOPBIHKA

rOY BIIO «JIOHEIIKWI HAIITMOHAJIbHBIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUH (aKyIbTET

Hanpaenenue noocomoexu: 03.04.02 @u3uka

Mazucmepckas npoepamma: uszuxa KOHOEHCUPOBAHHO20 COCMOAHUA

IIpoepamma nooecomosxu: akademuueckas mazucmpamypa

Cemecmp |

Yuebnas oucyunnuna CospemeHnHble HAHOMEXHOI02UU
BUJIET Nel

1. OcHoBHBIE KJIacChl HAHOOOBEKTOB
2. Tunbl ONTOIEKTPOHHBIX TPUOOPOB
3. Ilepuoam3anust TEXHOIOTHYECKIX PEBOIOLIUI

YTBepkJieHO Ha 3acefaHuu Kadeapoil TeopeTuyeckord (U3MKH U HAHOTEXHOJIOTUH, TMPOTOKOT Ne
or“ ” 20 T

3aB. xadeapoit

DK3aMeHaTop

Kpumepuu oueHuesanusn IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
3aganue 3 20
Bceero 50 6ans10B

11. KPUTEPUU OLUEHUBAHUSA

ITo xypcy «CoBpeMeHHbIE HAHOTEXHOJIOTHM» MPEANoJiaraeTcs MpoBeAeHUE MPOMEXYTOUHON
aTTeCTallud B BHUJI€ MOIYJIBHOTO KOHTPOJIS, BBIOJHEHWE MHIUBUAYAJIbHONH pabOTHl M SK3aMeHa.
OK3aMeH CIal0T CTYJIEHTHI C 1IEJIbIO MTOBBIILIEHUS PEUTHHTA.

Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHnmol
6 npoyecce uzyueHus OUCYUNIUHbL
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Opranu3annoHHO CPC Bcero
yueonas pabora NupuBuayanbuas | MoayabHbIA KOHTPOJIb
CTyJIeHTa paGora
max 10 6auioB max 10 6amuioB max 30 100
6amioB
LlIxana coomeemcmeus 6ann106 HAUUOHATLHOU WIKATlE
Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM IIKAaJie Ouenka no
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4YH
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM CJIa4¥l IPHU YCIIOBUU
00s13aTeNbHOr0 Ha0Opa JOMOIHUTEIBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLECCA

JIeKIMOHHbIE W TIPaKTUYeCKue 3aHATHA 1o YydeOHoW aucuuruinHe «CoBpeMeHHbIE
HAHOTEXHOJIOTUM» MPOBOJATCS B yueOHOW naboparopun «Dusmka nmosynpoBogHUKOB» Ne016 .
ObopynoBaHa KOMIUIEKTOM y4eOHON mMebenu Ha 18 mocagodyHbIX MecT, KOMIUIEKT pabodero mecra
IIpEenoaBarels, ¢domacrepHas nocka, 1 HOYTOyK C JIMLIEH3UOHHBIM MPOTrpaMMHBIM
o0ecrieyeHneM, AOCTYNoM K cetu MHTepHeT, | MynbTuMeaniHbINA TpoeKTop, 1 3KpaH NepeHOCHOH,
1BakyyMmHbIi1 yHUBepcanbHbIi oct -2K, 1 @opBakyymusblil Hacoc, 1 Cnektpomerp CM - 4A.

CamocrodTrenbHas paboTa CTyIE€HTOB MPOXOAMT B YHUTAIbHOM 3aiie Ne 4 mepuoandeckoi
JUTEpaTyphl, YKOMIUIEKTOBaH yueOHOW MeOenbto Ha 31 mocagoyHOe MECTO, OCHAIIEeH
KOMITbIOTEPOM B KoMIulekTe (1 mIT.), pacronoxxeH no aapecy r. Jlonenx, yia. YHuBepcuterckas, 24,
kab. 19.

WupuBuayanbHble W TPYNNOBBIE  KOHCYJIbTAllMM — CTYAEHTaM  JUId  HPOBEIEHUS
CaMOCTOSITENIbHOW paboThl MPEJOCTaBIAIOTCS B KaOMHeTe Kadeapbl TeopeTHdecKol ¢(U3uMKu U
HAHOTEXHOJIOTUH, YKOMIUIEKTOBAaHHOM KOMIUIEKTOM Mebenu Ha 12 1ocaJoyHBIX  MECT,
OCHAIIIEHHOM KOMIIBIOTEpPOM B KOMIUIeKTe (1 IUT.), IPUHTEPOM, CKaHEPOM, PACHOJIOKEHHOM II0
anpecy r. loneuk, np. Tearpanbnsiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanuumne
IK3EMILIAPOB | JJIEKTPOHHOH
n/n HanmeHnoBanue
B On0/1MoTEKE BEpCHUH B
HonHY IBC
Ocnosnas numepamypa
1. Pymsnues  B.B.  CoBpemeHHBIE  HAaHOTEXHOJIOTMH
[DnexTponnsbIii pecypc]: yaeOHO-MeTOIHUIECKOE TTOCOOHE +
/ B.B.Pymsanme — [owmenxk : JonHY, 2019. -
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OnexTpoHHbIe qaHHbIe (1 daiin)

TepexoB C. B. ®usuka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baptoxun; 'OY BIIO
«lorHY» - lonenk: lonHY, 2013. — 418 c.

[Mamuuackas E. . ®wusuka nedopMUPOBAHHBIX CPEI:
yuebHOe mocoOue [uisi CTYIEHTOB  CIELHUaIbHOCTU
03.03.02 "®uzuka" / E. I'. [Nammnckas, B. H. Baproxun;
I'OY BIIO J[loHeukuili HalMOHAIbHBIA YHUBEPCHUTET,
DU3UKO-TEXHUYECKUN (bakynbrer, Kadenpa
TEOPETHUECKOW (PU3UKM M HAHOTEXHOJOTHH. — JIOHEIK:
'OV BIIO «louHVY», 2017. — 173 c.

11

Tepexon C. B. BapuannoHHble NPUHIMIIBI KJIACCUYECKOMN
mexanuku / C. B. Tepexos, B. H. Baproxun, A. I.
Ilerpenxo; T'OY BIIO "/loHeukuii HalMOHAIbHBIN
YHUBEpPCUTET", PU3HKO-TEXHUYECKHUU dakynbTeT,
Kadenpa teopernueckoil GU3MKKW W HAHOTEXHOJIOTHUH. —
Joneuk: 'OV BIIO "HouHVY", 2018. — 52 c.

ﬂonommmeﬂbmm Jaumepamypa

Hanomarepuanbl, HaHONOKPBITHUS, HAHOTEXHOJIOTUHU:
[yueb. mocobue] / [H. A. Azapenkos, B. M. bepeches, A.
M. Iorpebusik u np.]; XapbkoBckuil Hall. yH-T uM. B. H.
Kapazuna. — XapekoB: XHY um. B. H. Kapaszuna, 2009. —
209 c.

HanotexHonmoruu # cHenualbHbIE MaTepHalbl: y4del.
mocoOWe I CTYACHTOB BY30B, OOYYArOIIMXCS I10
HanpasieHuto noarotoBku 140140 - TexHn. ¢usuka / HO.
IT. Connues, E. U. Ipsxun, C. A. Bonorkanuna, A. I1.
[lerkoBa; mox pen. 1O. II. ConnueBa. — CaHKT-
[TerepOypr: Xumuzaar, 2009. — 334, [1] c.

EnuceeB A. A. OyHKIIMOHANIEHBIE HAHOMATEpUAIbL: yuel.
nocoOue JIsi CTyJICHTOB CTapIINX KypCOB, 00YJarOIIuXCs
no cnenuansHoctu 020101 (011000) — Xumus / A. A.
Enucees, A. B. Jlykamun. — Mocksa: ®uzmatiur, 2010.

I'ycee A. W. HanHomatepuansl, HaHOCTPYKTYpBHI,
Ha"oTexHosoruu / A. W. T'yceB. — U3n. 2-e. — Mocksa:
duzmataur, 2009. — 414 c.

Munocnasckuii  A.I'.  KoHcmekt nekumuii 1o Kypcy
«OCHOBBI TIPOILIECCOB MHUKPO- U HAHOTEXHOJIOTHM». —
Honenk: JouHY, 2018. — 246 c.

10.

lomoeun 1O0. WM. Beenenme B Hanorexnuky / 0. .
l'onoBuH. — M.: MammnocTtpoenue, 2007. —493 c.

11.

®ocrep JI. Hanorexnonmormu. Hayka, uHHOBauum u
Bo3MoxHocTH / JI. doctep; nep. ¢ anri. A. B. XadosH. —
M.: Texnocdepa, 2008. — 349 c.

12.

PamOumn H. I'. ®dusmueckue U XUMHUUYECKHUE OCHOBEI
Hanotexnonorui / H. I'. PamOumau, A. B. bepeskun. —
Mocksa: ®DU3MATIINUT, 2008. — 454 c.

13.

KoBmos A. H. OcCHOBBI HAHOTEXHOJIOIMHM B TEXHUKE:
yueb. mocobue Al CTYJIEHTOB BY30B, OOYUYaIOLIMXCS IO
HaIpaBJIECHUAM MHOITOT. JTUTITIOMHPOBAHHBIX

CIELUAJIMCTOB "KOHCTpYKTOPCKO-TEXHOIOTHUECKOE
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oOecrieueHue MaIlIUHOCTPOUTEIBHBIX np-B";
"ABTOMaTU3UPOBaHHBIC TeXHOJOTMH M Tp-Ba" / A. H.
Kogmos, 0. ®. Hazapos, 1. M. 6parumoB. — Mockaa:
Axanmemus, 2009. — 239 c.

14, HUHD®OPMAIIMOHHBIE PECYPChbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.

15. IMMPOI'PAMMHOE OBECIIEYHEHHUE
1. Windows 7 PRO (kxopmioparuBaas jutieHsust JOHHY Ne 46484614);,
2. Microsoft Office (kopnoparusnas sunensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (yutiensus mporpammel DreamSpark [11st BRICIINX y4eOHBIX 3aBEICHUN ),
4. Jlmnensuu GPL, Apache, BSD mis cBo6ogHOTO miporpamMmMuoro obecnedenus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mnporpamMma paccMOTpeHa W IepeyTBepXkKJIeHa Ha 3aceJaHuu Kadeapsl
TEOPETUYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsAMU (0e3 m3MeHenuii) Ha 20 TOJI.

(13 2

ITporoxoi Ne oT 20 1.

3aBenyrouuii kadenpoit

PabGowas mporpaMMa paccMOTpeHa M TIepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsAMU (0e3 u3MeHeHuil) Ha 20 rof.

13 2

[Tpotokomn Ne OT 20 T

3aBenyrouuii kadeapoit



http://donnu.ru/
http://library.donnu.ru/

