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MporpamMmy aucumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) demnHos P.I". Kadenpa
TeopeTmnyeckon cpunamkn OTaenerHne pusmkn , Raphael.Deminov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensmn ocBoeHms oncumnimHbl "OCHOBbI HAHOTEXHONOMMIA" ABNAOTCA N3yYeHne oyHaaMeHTanbHbIX
MOHSTUIA N O3HAKOM/IEHNE C COBPEMEHHbBIM COCTOSIHEM HAHOTEXHONOIMM - MHCTPYMEHTOB,
HaHOMaTepuanoB 1 UX NPUMEHEHWA, ONTUKN HAHOCTPYKTYP U CPOTOHUKU, HAHO3NEKTPOHUKM

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 61.B.AB.5 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 01.03.01 MatemaTtuka n 0OTHOCMTCS K AMCUUNMHAM Mo BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

JdvcumnnmHa BXoANT B BAPUATMBHYIO YaCTb LMKA €CTECTBEHHOHAYYHbIX AUCLMMINH Kak
avcumnnvHa no Bblbopy (b.2). ns ocBoeHMs AUCUMNINHBI HE0OX0AMMbI 3HAHUS OUCLMMNANH:
MaTemaTud4eckuin aHanua, anrebpa, aHanuTnyeckas reoMmeTpus, andpdepeHumanbHble ypaBHEHMS,
TeopeTmyeckas MexaHuka. OcBoeHne aucumnanHbl 6yneTt cnocobcTBoBaTh YCNELWHOM
NPOdECCMOHANBbHOW OEeATeNbHOCTW, MO3BONNUT B AalbHEWEM U3y4aTb Kypcbl 0OLWeHay4HOro 1
NPOdIECCMOHANBHOMO LIMKIOB OCHOBHOM 06pa3oBaTenbHON NporpamMMbl MarmcTpaTypbl

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmcpoBka

Lincpp komnereHuyu npuo6peTaeMoi KOMNETeHLMK

OlK-3 o
n HOCTbIO K CaMOCTOSTENbHOM
(MpocpeccmonantHbie (:'aoggg_Mocccn£108%ie<;§CoKOMe aﬁgTe
KoMneTeHuunn) y P
OrMK-4 CNOCOBHOCTbIO HAX0ANTb, aHANM3NPOBAaTb, Peann30BbIBaTb
MNPOrpaMMHO 1 UCMONb30BaTb HA NPaKTUKE MateMaTn4ecku
(POMECCHOHANTbHbIE porpaMmMHoO 1 UCMob30BaTh Ha npa e maTemarunyeckue
anropuTMbl, B TOM YMCNE C NPUMEHEHNEM COBPEMEHHbIX
KOoMreTeHuun)
BbIYUCNIUTENbHBIX CUCTEM
MNK-3 CNOCOBHOCTBIO CTPOro Aokasartb YTBEPXAEHME,
(npodpeccunoHanbHble cdpopmynmposartb pesdynbrtart, yBuaeTb CneacTsms Noy4eHHoro
KOMNeTeHLmm) pesynbraTa
MK-6 CnocobHOCTbIO NepenaBaTb pPedynbTaTt NPOBEAEHHbIX
N3UKO-MaTeMaTn4ec?Knx u NpuknagHbix n BaHWU B
(MpocpeccuoHanbHbie gl)/l,ﬂ,se KgHKaeeTHiIX EEOMeHﬂauﬁ)/IVI n:blll aerCHCgMe J|:3lOTea MUHax
KOMreTeHuun) P P » BBIP P

npeaMeTHol 0bnacTu N3y4yaBLErocs SBNEHUS

nK-7 CMNoCoBHOCTbIO UCMOMb30BaTh METOAbI MATEMATMYECKOrO 1
anropMTMUYECKOro MOAENNPOBAHMS NPU aHann3e

yrpaBfeH4Yecknx 3a4ay B Hay4HO-TEXHNYECKO cdpepe, B

3KOHOMKKE, BU3Hece 1 ryMaHUTapHbIX 061acTsx 3HaHWI

CNOCOBHOCTLIO pewaTb CTaHAapTHble 3a4aun
OMK-2 NPOGECCUOHANBHOW LEeSTENBHOCTN HA OCHOBE
NHCPOPMALIMOHHOI 1 Brubnunorpadpmnyeckoit KynbTypbl C

(npodpeccunoHanbHble
KOMMeTeHuunn)

(K';%?_Icgf’::ﬂv?:f”b%'e NpYMeHeHeM VIHCDOpMaLI,I/IOHHO-KOMMyHVIKaLI,I{I'OHHbIX
TEXHONOMUIA N C Y4ETOM OCHOBHbIX TpeboBaHWi
MHCPOPMaLIMOHHON Be30nacHoCTU

[K-1 CMOCOOHOCTBIO K OMNpeneneHnto obwmx opm n

(MpocpeccuoHanbHele 3aKOHOMEPHOCTEN oa / . 6

KOMNETEHLIN) p NenbHOM npegMeTHon obnactu
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Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-2 CMOCOOHOCTBLIO MaTeEMATNYECKM KOPPEKTHO CTaBUTb
(I'IpOd)GCCI/IOHarIbeIe eCTeCTBeHHOHay4Hble 3ana4un, 3HaHne NocTaHoBOK
KOMI'IeTeHLI,I/II/I) Knaccun4yecCckux aagad MmaremMatTmku

B peaynbtate 0CBOEHMS ONCUMMNUHBI CTYAEHT:

1. NONXeH 3HaTb:

OCHOBbI HAHOTEXHONOM A, UMETb NPeacTaBNeHne 0 COBPEMEHHOM COCTOSIHUM B HAHOTEXHOSIOMNSX
2. IONXEH yMeTb:

CaMOoCTOSITENIbHO BOCNPUHMMATD M aHaNM3npoBaTh JOCTUXEHUS B 061aCTU HAHOTEXHOMOM Wi

3. OONXEH BnaneThb:

HaBblkaMy pPaboTbl C NNTEePaTypo N0 HAHOTEXHONOTAM

4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb:

K AanbHenweMy oby4eHunto

4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyaoeMKoCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 3a4€eT B 8 cemecTpe.

CyMMapHO no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKkTypa n copepxaHve ayauTtopHon paboTbl No aucumnianHe/ Moaynio
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VIKIILI.VIHJ',I.II;HI:I/ Cemectp|, eM':'CTp a (B yacax) ¥(L(I)J|HTpgi19|p
oRy Nek ImI'Ipal('rw-lecl(meJ1a6opa1'opH|:|e
u 3aHATUA pa601b|
1.[Tema 1. BBegeHue 8 1 2 2 0 YCTHbI onpoc
5 Tema 2. IHCTpYMEHTHI 8 5.3 4 4 0 n:gg:'aeHHaﬂ
‘|HaHOTEXHONOr NN P
Tema 3. YCTHbIN onpoc
3. HaHomaTtepuarni 8 4-5 4 4 0
4 [Tema 4. TpumeHerus 8 6-7 4 4 0 ﬂ;/lgg:naeHHaﬂ
‘l[HaHOMaTepuanos P
Tema 5. OnTtuka n YCTHbIN onpoc
5. HaHoOOTOHMKA 8 8 2 2 0
Tema 6. [MpeseHTaums
6. HaHoanekTpoHuka 8 9-11 4 6 0
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Bugbl n yachbl
Paspen ayauTopHoOW paboTbl,
Henens UX TPYAO0EMKOCTb TexyLume dopMbI
N .D.VIKIIL‘I.)VIHJ',I.II/;I'HI:I/ Cemecrpcemecha (B yacax) ‘ll(omp(c)t:l ,.p
ay. nemmnpaxmqecmenaﬁoparopuue
3aHATUA pa60-|-b|

Tema . Itorosas 3aueT

doopMa KOHTpon4

Ntoro 20 50 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. BBepeHue
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

HayLlele pesontounn. Buaobl HAHOTEXHONOINIA U HAHOMALUWH. MOﬂeKyﬂﬂprle N aTOMHbIE pa3Mepbl.
HOBerHOCTI/I N HN3KOPa3MEpPHblE CUCTEMbI. HaHoTexHonorunm mMexauncunninmHapHas obnacTb HayKwu,
obbeOnHsoWwas ycunus on3nkoBs, MaTeMaTmkKoB, XMMUKOB, 61onoros u NHXXEHEPOB-3/1EKTPOHNKOB

npakTudeckoe 3aHsitne (2 yaca(os)):

CeMuHap no BMaaMm HaHOTEXHONOMMn N HAHOMALUWH, NOBEPXHOCTSM U HU3KOPa3MepPHbIM CUCTEMAM.
Tema 2. UHCTPpYMEHTbI HAHOTEXHONOrnMn

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MyTn co3paHms HAHOOOBEKTOB ? ?cBEpPXY BHM3 ? top down? 1 cHU3y BBEPX ? bottom up?.
ONEKTPOHHbIA MUKPOCKON. CKaHMPYIOWNIA 91EKTPOHHBIA MUKPOCKOM. TPaHCMUCCUOHHbIN
(NnpocBeyvnBatoLWwmin) aNeKTPOHHbIA MUKPOCKOM. CKaHUPYOWKIA TYHHENbHbIA MUKPOCKON.
HaHomaHunynsatopbl. HaHONUHUETHI

npaktnyeckoe 3aHsitne (4 4aca(os)):

CeMMHap 1 NMcbMeHHas paboTa Nno aNeKTPOHHbIM MUKPOCKOMNaM.
Tema 3. HaHomaTrepuansl

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

Yrto Takoe HaHoMaTtepuanbl? N3rotosneHue. [Nna3amoTpoH. XvMmnyeckoe ocaxaeHne n3 razoBoi
goasbl. 3onb-renb Mmetod. Metog anekTpoocaxaeHus. Meton pasmanbiBaHus (WapoBble MeNbHULbI).
icnonb3oBaHme ecTtecTBEHHbIX HAHOMartepuanos. Ponb yrnepona B HaHOMupe. HoBble hopMbl
yrnepona ? rpadoeH, pynnepeH, yrneponHbie HaHOTpybkn. @opmMmnpoBaHne HaHOTPYOboK ? MeToabl v
peareHTbl, LyroBov pas3psa B NpucyTcTBuM kobanbTta, nasepHble METOAbI, METOL XMMUYECKOrO
3NeKTpoocaxgeHuns

npakTnyeckoe 3aHsitne (4 4aca(os)):

ceMmHap no Metogam n3roToeeHnAa HaHoMaTepumanos
Tewma 4. NpumMeHeHNss HAaHOMaTepuanos
JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):

N3onsumnoHHble maTepuansl. CTaHoYHble cucTeMbl. JlloMmHodbopbl. ABTOMOOUNE- 1
camoneTocTpoeHue. MeanumHckme nMnnaHTartbl 1 opyrue NnpuMeHeHns B MeguunHe. NpumeHeHne
HaHOTPYyOOK. OneKkTpoHunka. AKKyMynnpoBaHue sBogopoaa. Matepuansl. MexaHnyeckne yCcTpomicTBa.
Kocmnyecknin nudpt

npakTudeckoe 3aHsitne (4 yaca(os)):

nMCbMeHHas paboTta No NPUMEHEHNSAM HaHOMaTEPMAnoB
Tema 5. OnTuka n HaHOPOTOHUKA

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CsoiicTBa cBeTa u HaHoTexHonormn. OtpaxeHue ceeta. NpoxoxaeHne ceeTa. MNonsipusaums ceeta.
NanyyeHne ceeta. BaaumopeiictBue ceeta n HaHOTEXHONOrMu. 3axeat ooToHa M NMNas3MOHbI.
[unanekTpryeckas NOCTOSIHHAaA 1 nonsipuadaums. Nokasatens npenomneHns. HaHononoctu
oTOHbI. OKHa 1 ONTUYECKME NOrNOTUTENN, OCHOBAHHbIE HA HaHoYacTMuax. POTOHHbIE KpUcTanbl,
MOBEPXHOCTHbIE BOMTHOBObI M KOHTPOJb MPOXOXAEHUS CBETA
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npaKkTudeckoe 3aHsitne (2 yaca(os)):
CeMnHap rno HaHOMOTOHMKE

Tema 6. HaHO3NeKTpoHUKa
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MoneBow TPaH3UCTOP ? OCHOBHOW 3MEMEHT LUADPOBbIX NEKTPOHHBIX CXEM. VIcTopus co3paHus u
COBPEMEHHOE BonouweHne. VIHCTpYMEHTbI MMKPO- M HAHOM3roToBneHNs. doTtonutorpadus.
ONeKTPOHHO-Ny4yeBas nutorpadgoms. ATomHas nutorpadoms. MonekynsapHo-ny4yeBas anuTakcus.
YcTpoincTea KBAHTOBOW 9NEKTPOHUKU. TPaH3UCTOPbI C BbICOKOW MOABUXHOCTBIO 3/1EKTPOHOB.
KBaHTOBO-MHTEPEPEHUMNOHHbIN TPAH3UCTOP. OLHOSNEKTPOHHbIV TPAH3UCTOP. YrnepoaHble
HaHOTPYyOKM ? Byoywme aneMeHTbl HaHOTpaH3nCcTopoB. KBaHTOBas nHopMauus 1 KBaHTOBbIE
KOMMbIOTEPbI ? OCHOBHbIE NPeACTaBNEHNS

npaktnyeckoe 3aHsitne (6 4yaca(os)):
CEMVHAap MO HAHO3NEKTPOHKKE, MPE3eHTaLMS MO HAHOTEXHONOTNSM

4.3 CTpyKTypa u copgepxaHme caMOCTOATENIbHOMN paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camocTtositenbHom [TpynoeMKOCTb ;&%ﬂ:;;::;g:ga
AducumnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYOEHTOB P
noaroToBka K o
1.[Tema 1. BeeneHnu 1 THbIN
ema eleHve 8 YCTHOMy ONPOCY 3 yC onpoc
5 Tema 2. IHCTpyMeHTb 8 5.3 E(M)'SL?AL%BHKSMK 5 nMCbMeHHas
‘|[HaHOTEXHONOrNN
AHOTEXHONO pabore paboTta
Tema 3. NoOAroToBka K o
. 4-
3 HaHomartepumansi 8 0 YCTHOMY Onpocy 5 yCTHEIM ONpoc
4 [Tema 4. TpumeHeHms 8 6-7 ESQL&L%BHKSV.K 5 MMCbMeHHas
‘|[HaHOMaTepuanos
aHomarepuano pabore paboTta
Tema 5. Ontrka un noaroToBka K o
. THbIA ON
5 HaHOMOTOHMKA 8 8 yYCTHOMY onpocy S ye onpoc
Tema 6. noaroToska K
6. HaHoanekTpoHuka 8 -1 npeseHTauumn / ripeseHTali
Wtoro 30

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
AKTVBHbIE 1 UIHTEPaKTUBHbIE (POPMbI MPOBEAEHUS 3aHATUIA.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBeoeHue
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCH!:

HayuyHble pesontoummn. Buabl HAHOTEXHONOMUIA N HAHOMAaLWWH. MonekynsipHbIE U aTOMHbIE Pa3Mepbl.
MoBEPXHOCTU N HU3KOpPA3MEPHbIE CUCTEMbI. HAHOTEXHONOrMN MEXAMCLUMNINHAPHas 0bnacTb Hayku,
obbeanHsawWas yecunns usrkos, MaTeMaTuKoB, XMMUKOB, BONTOrOB 1 MHXEHEPOB-311EKTPOHNKOB

Tema 2. UHCTPYMEHTbI HAHOTEXHONMOrnu
nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 81724317 5AE
CtpaHwnua 6 ns 10. 111 YHI:I

S OEMALIGH



Mporpamma omcuunnmHbl "OcHoBbI HaHoTexHonornin"; 01.03.01 MartemaTnka; OOLeHT, K.H. (goueHT) demuHos P.I.

ONEKTPOHHbIA MUKPOCKON. CKaHMPYIOWNIA 9NEKTPOHHbIA MUKPOCKOM. TPaHCMUCCUOHHbIN
(NnpocBevnBatoLWwmin) 3NeKTPOHHbLIA MUKPOCKON. CKaHUPYOWNIA TYHHENbHbIA MUKPOCKOTN

Tema 3. HaHomaTtepuansl
YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

3rotosneHwne. nasmMoTpoH. XnMmyeckoe ocaxaeHme n3 rasosomn goasbl. 3onb-renb metod. Meton
anekTpoocaxaeHus. Meton pasmanbiBaHus (lwaposble MefbHULUbI). Icnonb3oBaHMe eCTECTBEHHbIX
HaHomatepuanos. Ponb yrnepona B HaHoMupe. Hosble oopMbl yrnepoaa ? rpadoeH, goynnepeH,
yrneponHble HaHOTPYOku. PopmMmnpoBaHne HAHOTPYOOK ? METOAbBI U peareHTbl, AyroBoi paspsaa B
NpUCyTCTBMM KOBanbTa, NasepHble MeToAbl, METOL XMMUYECKOr0 3NEKTPOOCAXAEHMNS

Tema 4. NpuMeHeHUs1 HaHOMaTepuanos
nMcbMeHHas paboTa , NpPYMepHble BOMPOCHI:

N3onsaumnoHHble maTepuansl. CTaHo4HbIe cucTeMsl. JlloMnHodopbl. ABTOMOGWE- 1
camoneTocTpoeHue. MeanumHckme nMnnaHTartbl 1 opyrue npuMeHeHns B MeguunHe. NpumeHeHne
HaHOTPybOK. OnekTpoHuka. AKKymynuposaHue sogopoda. Marepuansl. MexaHnyeckne ycTponcTea.
Kocmuyecknin nudpt

Tema 5. OnTuka n HaHOPOTOHUKA
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

CeowicTBa cBeTa 1 HaHoTexHonorun. OTpaxeHue ceeta. [poxoxaeHue ceeta. lNonspunsauns ceeta.
W3ny4eHue ceeTa. B3anmonencreme ceeta n HAHOTEXHONOrMN. 3axeat POTOHA U NNAa3MOHbI.
Ownanektpuyeckas noctosiHHasa n nonspusauns. Nokasarenb npenomneHus. HaHononoctn un
goTOoHbI. OKHa 1 ONTU4eckre NornoTUTENN, OCHOBaHHbIE HA HaHOoYacTUUax. @OTOHHbIE KpUCTabl,
MOBEPXHOCTHbIE BOMIHOBOAbI U KOHTPOSb NPOXOXAEHMS cBeTa

Tema 6. HaHO3NneKTpoHUKa
npeseHTauns , NpUMepHble BONPOCHI:

MoneBoit TPaH3UCTOP ? OCHOBHOW 3MIEMEHT LMKPPOBbLIX 3NEKTPOHHbBIX CXEM. VIcTOpUsi co3aaHms 1
coBpeEMeHHoe BonnouweHne. IHCTpyMeHTbl MUKPO- 1 HAHOU3roToBReHUs. doTonuTorpacus.
OneKkTPOoHHO-Ny4YeBas nuTorpadus. ATomHast nutorpacousi. MonekynsipHo-ny4eBas anmMTakcus.
YCTpoicTBa KBAHTOBOM 3NEKTPOHMKMW. TPaH3UCTOPbI C BLICOKOW NOABUXHOCTbIO 3N1EKTPOHOB.
KBaHTOBO-UHTEPIEPEHUMOHHDI TpaH3ncTop. OOAHO3NEKTPOHHbIN TpaH3UCTOP. YrnepoaHbie
HaHOTPYOkK ? Bynylwme aneMeHTbl HaHOTPaH3UCTOPOB. KBaHTOBas MHPOPMaLUS U KBAHTOBbIE
KOMMbOTEPbI ? OCHOBHbIE NPeacTaBneHus!

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIE BONPOCHI K 3a4eTy:

3ayeT B COOTBETCTBMM C NPUBEAEHHON BbIlE NPOrPaMMONi; MMCbMEHHbIE PaboThl, dopMUpyeMas Ha
OCHOBE KHMWT:

1. Pambuan H.I"., BepésknH A.B. drsnyeckne n XmMmnyeckmne 0CHOBbI HAHOTEXHOMOTUIA.
Napatenbcteo: dmnamatnut, 2009 r. http://e.lanbook.com/view/book/2291/

2. bapblbuH A.A., TomnnuH B.W., Wanosanos B.U. ®nanko-texHonormyeckme oCHOBbI Makpo-,
MUKPO- N HAHOANEKTPOHUKW. M3paTenbcTBo: duamatnumt, 2011 r.
http://e.lanbook.com/view/book/5258/

Ka3aHHble KHUMN NCMOMb3YKTCS TakXe AN CAMOCTOSATENbHON paboTbl CTyLEHTOB.
BUNETbI K SAHETAM

. Buabl HAHOTEXHONOrMIA N HAHOMALUWH.

. MonekynsipHble 1 aTOMHble pa3mepbl. [10BEPXHOCTU 1 HU3KOPa3MepPHblE CUCTEMDI.

. MyTn co3paHns HaHOOObEKTOB - "cBepxy BHM3 - top down" n cHU3y BBepX - bottom up”.
. ONTMYeCcKnin MMKPOCKOM. DNEKTPOHHBIA MUKPOCKOM.

. CkaHupyowmn (pacTpoBblil) 31EKTPOHHbIA MUKPOCKOM.

. TPAHCMMCCHOHHbI (MPOCBEYNBAIOLWNIA) 3NEKTPOHHBIA MUKPOCKON.

. CkaHunpyowmm TyHHeNbHbI MUKPOCKON.

. ATOMHO-CMNIOBOI MUKPOCKON.
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9. DNeKTPOCUNOBON 30HAO0BbLIV MUKPOCKOMN. MarHUTHO-CMNIOBOW MUKPOCKOT.
10. ATOMHble MaHUNynauun 1 gu3sanH. HaHonuTorpadums.

11. HaHomaTepwuarnsbi.

12. HaHomaTepwuansl. IarotoeneHune. [yrosas nnasma.

13. HaHomaTepuanbl. IarotoBneHne. XmuMmnyeckoe ocaxneHne n3 ra3oBon ¢oasbi.
14. HaHomatepuansl. MIarotoeneHue. 30nb-refib CUHTES.

15. HaHomaTepuanbl. MIarotoBneHne. InekTpoocaxaeHue.

16. HaHomaTepuanbl. MIarotosneHune. PaamanbiBaHue.

17. HaHomaTepwuanbl. IarotoBneHune. EctecTBeHHble YacTuubl.

18. HoBble chopMmbl yrnepoaa - coynnepeH, yrnepoaHbie HaHOTPYOKM.

19. MNonyyeHne doynnepeHoB 1 HAHOTPYOOK.

20. 'padpeH.

21. lNpvMeHeHna HaHomaTtepuanos. HaHOKOMMO3NLIMOHHbIE MaTepuans.
22. [pumeHeHns HaHOMartepranos. HaHonopucTbie Marepuans.

23. lNpuMeHeHna HaHomaTtepuanos. PyHKLMOHANbHbIE MaTepuanbl.

24. lNpumeHeHve doynnepeHos.

25. MMpnMeHeHne HaHOTPYyOOK.

26. [NpnmeHeHwne rpadgeHa.

27. HaHoanekTpoHuka. Obwue cBeneHuns.

28. HaHoanekTpoHuka. OCHOBHblE (PyHKLNN.

29. HaHoanekTpoHuka. dyHoameHTanbHble npeaesnbl MUHNAaTIopy3aumnm.

7.1. OcHOoBHas nuTteparypa:
1.MeTpos, O.B. OcHOBbI hn3MKM KOHAEHCUPOBAHHOIO cOCTosHMS : [yyebHoe nocobue] / 1O. B.
Metpos .? OonronpynHbiid : MHTennekt, 2013 .7 213 c¢. 36 aka.

2. bapbiouH A.A., TomunnH B.W., lWanosanos B.N. ®dun3nko-TexHONOrmMyeckne 0CHOBbl Makpo-,
MUKPO- N HAHO3NEKTPOHUKW. MI3paTtenbcTeo: duamatnmr, 2011 .
http://e.lanbook.com/view/book/5258/

3. AnnecHuH, C.C. OCHOBbI CMIMHTPOHKKM. [ONEKTPOHHLIN pecypc] : YuebHble Nocobus - DNeKTpoH.
naH. - Cl6. : NaHb, 2010. - 288 c. - Pexxum goctyna: http://e.lanbook.com/book/551

4. MuHbko, H. . MeTtoabl nony4eHnst n CBOMCTBA HAHOOOBEKTOB [DNEKTPOHHbIN pecypc]:
yyeb.nocobue / H. . MuHbko, B. B. Ctpokosa, /. B. XepHosckuii, B. M. Hapues. - 2-e usga., ctep. -
M. : DJIMHTA, 2013. - 165 c. http://znanium.com/bookread.php?book=462886

7.2. lononHuTenbHasa nuteparypa:

1.BapbibyH, A. A. PU3NKO-XMMNS HAHOYACTUL, HAHOMATEPMANIOB Y HAHOCTPYKTYP [DNEKTPOHHbIN
pecypc]: Yueb.nocobue / A. A. bapbibuH, B. A. BaxtuHa, B. V. TomunuH, H. T. TomunuHa. -
KpacHosipck: C®Y, 2011. - 236 c. http://znanium.com/bookread.php?book=441543

2. NirnaTos, A. H. HaHoanekTpoHnka. COCTOSiHME 1M NEPCNEKTUBbI Pa3BUTUS [DNEKTPOHHbIA pecypc] :
yuyeb.nocobue / A. H. UrHatos. - M. : DJIMHTA, 2012. - 360 ¢

http://znanium.com/bookread.php?book=455222

7.3. UHTepHeT-pecypcCbl:

xypHan ?HAHOCTPYKTYPbl. MATEMATUYECKAA ®dU3NKA N MOLOEJTMPOBAHUE? -
http://www.nano-journal.ru/

WNHTEPHET-XypHan 0 HaHOoTexHonorusx - http://nanodigest.ru/
cant VMIHcTutyta matematmnyeckoro mogenvposanHus PAH - http://www.imamod.ru/
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cant HaHoTtexHonoruu - http://www.nanonewsnet.ru/
anekTpoHHasa bubnnoteyHas cuctema Mspatenoctea flaHb - http://e.lanbook.com/

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

AL

OcBoeHue ancumnnnHbl "OCHOBbI HAHOTEXHONOMMIA" NpeanonaraeT NCNob30BaHNEe CleayoLWwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOIO NPOEKTOPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAeriChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNieHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHmns BCex
KopriopaTtusHbIX pecypcoB. MynbTmeoniiHasa ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pPYA0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEeKTPOHHO-bmbnnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT npon3BeneHns KPpYnHERLNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylwmnx By30B CTPaHbl, BbICOKOKBANNPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. doHp 6ubnnotekn COoOPMmMPOBaH C y4ETOM BCEX
N3MEeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNHOYAET Y4ebHuKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauun, aHUMKIONeann, CNoBapu N CIPaBOYHUKN,
3aKoHo4aTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue N3naHnsa n n3naHms,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX roOCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHo cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. 9bC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[aTeENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHoM nMTepartypsbl, a TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmMarbHOMy KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

YyebHble ayantopun Ans NPOBeOEHNS NEKUMOHHBIX 1 CEMUHAPCKMX 3aHSATUIA, HOYTOYK,
MYyNbTUMEOMNAHBIA NPOEKTOP, 3KPaH.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 01.03.01 "Matematuka" n npodounto nogrotoskn O6wWmiA Npocounb .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 81724317 5AE
CrpaHnua 9 ns 10. 111 YHI:I

S OEMALIGH



Mporpamma omcuunnmHbl "OcHoBbI HaHoTexHonornin"; 01.03.01 MartemaTnka; OOLeHT, K.H. (goueHT) demuHos P.I.

ABTOpP(bI):

IemnHos P.I'.

" 201 .
PeueH3eHT(bl):

ABxaaves .M.

" 201 r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbiii Homep 81724317
Crpanunua 10 n3 10.

o



