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Mporpammy oucumnnuHbl paspabotan(a)(v) ooueHT, K.H. bontakosa H.B. kadenpa
AnepHO-dm3nyeckoro matepuanoseneHna VIHCtuTyT puankn , Natalya.Boltakova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

HayunTb ncnonb3oBaTb 3aKOHOMEPHOCTM METOAONONMM HayKn B 06nacTv HaHOMaTepmanos u
HaHOTEXHOMOr M ANs peweHnst NpPobneM, CBA3aHHbIX C pa3paboTkoi HOBbLIX M COBEPLIEHCTBOBAHNEM
CYLLECTBYIOLWMX NPOLECCOB NONy4EHMS HAHOMaTePNanoB U HAHOCUCTEM W NPOrHO3UPOBaHNEM
CBOICTB HAHOMaTepUanoB, Nony4YaeMblX PasnMyHbIMU METOAAMN.

nprobpeTatoT 3HAHNE OCHOBHbIX, M3BECTHbIX K HACTOSILEMY BPEMEHN TUMOB HAHOCTPYKTYP B
MeTannax, nonynpoBoAHMKax, nonumepax u bmonornyeckmx 06 bekTax; 3akOHOMEPHOCTEN
POPMMPOBAHMS 1 COBPEMEHHBIX CMOCOO0B MONYYEHNS HAHOCTPYKTYPHbIX MATEPMANoB, 3HaAHNE
Hanbonee COBEPLUEHHbIX METOLOB UCCNEN0BAHUS HAHOCTPYKTYP,. MPUHLMN AeACTBMS Npubopos,
npenHasHayYeHHbIX 4Ns onpeneneHns CTpykTypbl U CBONCTB HAHOMATepunanos; Hambonee
NepCneKTUBHBIX K HACTOSALWEMY BPEMEHN 0OnacTe NPUMEHEHNS METANNNYECKNX,
NONyNpPOBOAHNKOBBIX 1 MELAMKO- BMONOrMYeCcKX MaTepranoB; Kpyr 3aaad, Kotopble MoryT 6biTb
peWeHbl B CBA3M C UCMONb30BAHNEM HAHOTEXHONOMUIA.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucumunnvnHa BkntodeHa B pasaen " b3.0B.5 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTefbHO Nporpammbl 222900.62 HaHOTEXHONOMMM U MUKPOCUCTEMHAS! TEXHUKA M OTHOCUTCS
K AucumnnmHam no Boibopy. OcBamBaeTcs Ha 2 Kypce, 4 CEMeCTp.

OcBoeHune oncumninHbl 6a3npyeTcs Ha 3HaAHWSX, MONYYEHHbIX B pe3ybTaTe U3y4YeHUs AUCUUMINH
Xumng', 'duauka’, 'buonorng’, 'MartepmanosefeHme HaHOCTPYKTYPUPOBAHHbIX MaTepuanos’,
'‘OpraHuyeckas xmmMms'.

Mony4yeHHble 3HAHWS BaXHbI O1s1 MOCNEOYOWEro BbINOHEHNS HAay4YHO-UCCNenoBaTebCkon paboThl
N y4ebHOI NPaKTUKKN, OCBOEHUS ONCUMNANH 'MeToabl CUHTE3a U KOHTPONS ONTUYECKUX
HaHomartepuanos', 'KonnongHas xmmMms', '@rU3nko-XmMMms HaHOONCNEPCHbIX YacTuy',
'‘MognenunpoBaHue 1 NPoeKTUpPOBaHNE MUKPO- U HAHOCUCTEM'

3. KomneTteHuuun obyuarowerocsi, popMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU
MK-2 CMNOCOBHOCTb BbISIBUTb ECTECTBEHHOHAYYHYHO CYLIHOCTb
(NPOChECCHOHanbHbIE npobnem, BO3HMKAIOWMUX B X04€ NPOGIECCNOHANBbHOW
KOMMETEHLINN) NeaATenbHOCTU, NPUBIeYb AN NX peleHns CoOOTBETCTBYOWNNA
don3nKo-maTemMaTnyeckuii annapart

MK-23 rOTOBHOCTb NPUMEHATb Matepuasnbl 1 KOMMOHEHTbl HAHO- U
(npodpeccunoHanbHble MUKPOCUCTEMHOW TEXHUKM MPWN CO3OaHNN TEXHUYECKUX CUCTEM
KOMNeTeHLmm) pas3nMYHOro PyHKLIMOHaNbHOro Ha3Ha4YeHns
MK-27 FrOTOBHOCTb NPUMEHATb COBPEMEHHbIE METOAbI OpraHn3aunu
(NMpodpeccroHanbHble Tpyna onst obecnevyeHnst Hay4HbIX MCCneaoBaHuii n
KOMreTeHuunn) MPOMBbILNEHHOrO NPOM3BOACTBA B 06N1ACTM HAHOTEXHONOMM
MK-3 FOTOBHOCTb y4MUTbiBATb COBPEMEHHbIE TEHAEHLNN Pa3BUTUSA

NEKTPOHWKN, U3BMEPUTENbHON U BbIYUCTTUTENBHON TEXHUKN,
(npodhbeccmoHanbHble oneKTpo sMepuTenbHoN CIVITENBHOM T€ o
KOMNETEHLIN) NHJOOPMAaLIMOHHbIX TEXHONOrNI B CBOEW NMpodpecCcroHanbHOM

NesATenbHOCTH

k-4 cnocobHOCTb BNafeTb METOAAMY PELEHUS 3aaay aHanmaa u
(MpocheccnoHabHLIe acyera xapakTepucTuk anekT VI'-FljeCKI/IX uenen
KOMMeTeHuun) P P P P
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-1 CMOCOBHOCTb NPeAcTaBUTb aekBaTHYD COBPEMEHHOMY YPOBHIO
HaHWM Hay4YHYIO KapTUHY MMpa H HOBE 3HaHWUA
(NPOcheceMoHanbHbIe 3Ha ay4Hyto KapTVHY MMpa Ha OCHOBE 3Ha OCHOBHbIX
KOMMETEHLINN) NOSIOXEHWNA, 3aKOHOB N METOO0B €CTECTBEHHbIX HayK U
mMaremaTukm
MK-19 FOTOBHOCTb paboTaTb HA COBPEMEHHOM TEXHONOrMYECKOM
(NMpodheccmoHanbHble obopynoBaHnM, UCMONb3yEMOM B MPON3BOACTBE MaTEPMasioB U
KOMMNeTeHuunm) KOMMOHEHTOB HaHO- Y MUKPOCUCTEMHOM TEXHUKW
MK-22 FOTOBHOCTb K 3KCMyaTaumm U TEXHNYECKOMY 0BCNyXMBaHWIO
(npodhbeccmoHanbHble TEXHONOMMYECKOro U KOHTPOSIbHO-ANArHOCTUYEeCKoro
KoMMeTeHuunn) obopynoBaHnsi B 06nacT HAHOTEXHONOMUN

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3aKOHOMEPHOCTN U PUINKO-XMMMYECKMEe MoaeNN NPOoLLeCcCcoB Nony4yeHns HaHOO6'beKTOB;

- BUAbl U CBOWCTBA HAHOOOBEKTOB U HAHOMATEPUANOB, XapaKTePUCTMKN OU3NKO-XMMNYECKIMX
NPOLIECCOB VX CUHTE3a U METOAbl X UCCNeN0BaHMS;

2. DONIXEH yMeTb:

- Ha OCHOBE Pe3yNbTaToB 3KCNEPUMEHTOB, MOLENNPOBAHNS pa3paboTaTh MiaH TEXHONOrM4YEeCcKoro
npoLiecca nony4eHnsl HaHoMaTepunanos, BO3MOXHOCTU, OFrpaHNYeHus, Kputepun Boibopa BapraHToB
HaHOTEXHONOrnK;

- Bbl6|/|paTb N ncnonb3oBatb METOObl aHaIM3a HaHOMAaTepManoB N HAHOCTPYKTYD,

- onpenensitb KOHKPETHYO NpodpeccroHanbHyo 3agady, cobupaTb HE0HXOANMYIO NCXOOHYIO
MHCpOpMaLIMIO B NEPUOOMYECKON NTEpaType, Ha OCHOBE aHanM3a cqopMynmpoBaTb
nocnenoBaTenbHOCTb PeWeHNs 3a8aqu.

3. ONXeH BnafeTh:

- MeTogamm noncka nHopmaLunm;

- aKTyanbHOW UHGOOpMaLmei 0 TEXHONOMNSX M MeToAax NCCNeLoBaHUS HaHOMaTepPWanos.

4. NONXEH LEeMOHCTPMPOBaTb CNOCOBHOCTb M FOTOBHOCTD:

- CUCTEMHOr0 Hay4YHOro aHanmaa NPogECCOHaNbHbBIX NPOHNEM PA3ANYHOTrO YPOBHS CNOXHOCTY;
- paboTbl ¢ NnabopaTtopHbIM 060PYLOBAHMEM I COBPEMEHHOI HAy4HOI annapaTypoil;

- NPOBELEHNS PU3NYECKOTO 1 XMMUYECKOrO 3KCNEePUMEHTa.

4. CTpyKTypa U cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMUMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4€eT B 4 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcUMNIMHE/ MOAYIO
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TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Pasgen ay,oMTOpHOM paboThbl,
Henens nX TpyA0EeMKOCTb Tekyuwiue doopmbi
N 'DMKIIL:)I:J,I-;;LI;HH/ CeMecmcemecrpa (B yacax) KOHTpONsi
Nek ImI1pal(wwecmeJ1a60paTop|-||:|e
u 3aHATUNA paﬁoTbl
Tema 1. OcHOBHbIE
1.|[TexHonorn4yeckune 4 1 4 0 0
npouecchbl
Tema 2. TexHonorus
2. 9NeMeHTapHbIX BELWEeCTB 4 2 4 0 0
Tema 3. TexHonorus
3.|anemMeHTapHbIX 4 3 4 0 0
nonynpoBOAHUKOB
Tema 4. TexHonorus
4.|nonynpoBOAHNKOBbIX 4 4 4 0 0
coeguHeHnin A(l1NB(V)
Tema 5. TexHonorus
5.|onanekTpn4ecknx 4 5 4 0 0
mMarepuanos
Tema 6. TexHonorus
6.|yrnepogHbix 4 6 4 0 0
marepuanos
Tema 7. TexHonorus
7.|MeTannoopraHnyeckunx 4 7 4 0 0
coelnHeHnn
Tema 8. TexHonorus
8.|Hekpuctannnyeckmx 4 8 4 0 0
marepuanos
Tema 9. TexHonorus ﬂgﬁ;mﬁ::oe
9.[BcnomoraTtenbHbIX 4 9 4 0 0 3ﬂauaHV|e
mMartepuanos
Tema . toroeas 3auer
) 4 0 0 0
doopma KOHTpons
NTtoro 36 0 0

4.2 CopepxaHvue oUCLUNUHDI
Tema 1. OCHOBHble TeXHONorm4eckue NpoL.ecchl
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

OcHoBHas HOMeHKnartypa, knaccugukaumsa mn obuwwue TpGGOBaHI/ISI K Mmartepunanam MnKpo-, onto- 1
HaHO3NIEKTPOHUKWN. CeoricTtBa nHansnayanbHbIX BEWECTB N NX cMmecen, nCcnonb3yembiX B
3ﬂeKTpOHHOI7I TexHuke. Yncrtorta mMaTtepuanos, nx knaccugukauus. Teopvlﬂ nonobus.
MO,D,GI'IVIpOBaHVIe TeXHoJiorn4eckmnx npoueccos. PasneneHwne retTeporeHHbIX CUCTEM.

Tema 2. TexHONOrns aNnemMeHTapHbIX BELLECTB

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

TexHonorua metannos. TeXHONOrns Nernpyowmx SNeMeHTOB.

Tema 3. TexHONnorMsa aneMeHTapHbIX NONYNPOBOAHUKOB
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

TexHonorus repmaHms. TeXHONorna KpeMHus.

Tema 4. TexHonorusi NnonynpoBoaHMKOBbIX coeanHeHun A(lI)B(V)

KETPOHHBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

ﬂpmpo,ua nonynpoBoaHNKOBbIX coeavnHeHunn. Ceonctea nonynpoBoOHNKOBbIX coeOuHEeHNN.
OcobeHHOCTI TEXHONOMMK CoeaMHEHNA. TexHonorus nony4yeHms MOHOKpucCTanios coenuHeHnn c
3a4aHHbIMX CBOACTBaMMU. TEXHONOrNs nony4yeHuns anntakcunanbHbIX CTPYKTYP.

Tema 5. TexHONOrMs ANaNEKTPMYECKUX MaTtepmanos
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

LwnanekTpnyeckme ceorictea MmatepranoB. CTeknoobpasHble ANaNeKTpuieckne Matepuanbl.
Creknokepammyeckne matepuansl. Kepamuyieckme nmanektpudeckue matepvansl. OpraHuyeckme
LOManeKTpruyeckme matepumansi.

Tema 6. TexHonorua yrnepoaHbIX marepuanos
JNIeKLMOHHoe 3aHsitue (4 4yaca(os)):

Moaudpmkauns yrnepona. TexHONorms nonnKprUCTanIM4ecKnx anmMasos. TEXHONOMMS anMasHbIX 1
anmMasononobHbix nneHok. dynnepeHbl. HaHOTPyOkU. TexHonorms HaHOTPyoHOoK.

Tema 7. TexHOnorus MetannoopraHM4eckux coeauHeHUn
JIeKLMOHHOe 3aHsiTue (4 4aca(oB)):

OpraHun4yeckue coevHeHNs aNEMEHTOB NepPBoii rpynnbl. OpraHnYeckme CoeanHeHNs 3NeMEHTOB
BTOpPOW rpynnbl. OpraHMYyeckne coeanHeHUsl aNEMEHTOB TpeTbel rpynnbl. OpraHuyeckne
COeOVHEHMS aNEMEHTOB YeTBEepPTOM rpynnbl. OpraHnyeckme CoeanHEHNs 3NIEMEHTOB MATON rpynmbl.
OpraHunyeckue coeanHeHns cenena n tennypa. KapboHunbl nepexoaHbix MeTannos.

Tema 8. TexHONOrMs HeKpPUCTaANINYECKMUX MaTepmanoB
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

TexHonorus OncrneprmnpoBaHHbIX HEKPUCTANNTNYECKUX MaTepmnanos. TexHONnorns NeEHTO4HbIX
HeKpuctTanin4eckmnx matepmanos.

Tema 9. TexHOonorusi BCnoMmoratesibHbIX MaTtepuanos
neKkumnoHHoe 3aHsitTne (4 yaca(os)):
TexHonormnyeckas o4mcTka ra3oB. TeXHONOrns BoAbl BbICOKON YACTOThI.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemectp| 8RN | camocTosiTensHou TpyaoemKocTh ;%%%:L:?:;Egg;
JucumnnuHbl Plcemectpa pa6oTbl (B yacax) a6oThbl
CTYLLEHTOB P
MoaroToBka K
Tema 1. OcHoBHblE NTOrOBOMY mg,:?,,z(,)_,ioe
1.[TexHonorndeckme 4 1 |nMcbMeHHOMY 4 [oMallHee
npouecchbl AomatiHemy 3ajaHue
3aJaHuIo.
MNMoaroToska kK
V|Tooﬂr o?aoom a WTorosoe
5 [Tema 2. TexHornorns 4 5 nl/ICbMeHHyOM 4 MMCbMEHHOE
|anemMeHTapHbIX BEWeCTB [IOMALIHEMY Y AomailHee
3a[aHuIo. sananne
MoaroToBka K
Tema 3. TexHonorus NTOroBOMY ,'f;ggﬁzc:,ioe
3.[aneMeHTapHbIX 4 3 |nUCbMEeHHOMY 4 fomalHee
MonynpoBOAHNKOB AomallHemy 3afaHue
3aJaHuIo.
MoaorotoBka K
Tema 4. TexHonorus NTOroBOMY ,T,;g,:ﬁg%ioe
4./nonynpoBOAHNKOBbIX 4 4 |NMMCbMEHHOMY 4 noMaluHee
coeauHeHunin A(l11)B(V) AoMalHemy 3agaHue
3a[aHuIo.
PerncTpaumnoHHbli Homep 618618 SHYMBEPCHTET
Bl VHHBEPCHTET
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Buabl
N Paspen Cemectp| HHeAeNs | camocTosiTtenbHou TpynoemMKocTh ;%%%:L:?:;Eﬁg;
JOucumnnuHbl Plcemectpa pa6oTb (B yacax) a6oTbl
CTYLLeHTOB P
MoaroToBka K
Tema 5. TexHonorus NTOroBOMY mg,:azc:,ioe
5.|ananekTpunyecknx 4 5 NMUCbMEHHOMY 4 noMatuHee
Matepranos AomalHemy 3anaHue
3a4aHunio.
MoaorotoBka K
Tema 6. TexHonorus NTOroBOMy mggaaioe
6.|yrnepoHbix 4 6  |nMCbmeHHOMY 4 nomalHee
Marepuasnos AomalwHemy 3afaHue
3a4aHunio.
MoaroToBka K
Tema 7. TexHonorus NTOroBoOMy r'/,',,,Tgtrf,,Bef,ioe
7.|MeTannoopraHn4eckmx 4 7 |nMCbMeHHOMY 4 noMallHee
coefMHeHuni AoMalHemy 3afaHue
3a4aHunio.
MNoarotoska K
Tema 8. TexHonorus NTOroBOMy mggﬁﬁioe
8.|HekpucTannnyeckmx 4 8  |[MCbMeHHOMY 4 fomalHee
marepvanos nomalHemy sananme
3a4aHunio.
Tema 9. TexHonorus noaroToska MNCbMEHHOE
9.lscnomorarenbHbix 4 9 |momauwHero 4 AomailHee
Matepuanos 3anaHus safaxune
WNtoro 36

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

6no4YHO-MOLyNbHas TEXHOMOrms 0by4eHns, KOTopasi OCHOBLIBAETCS HA KOMMETEHTHOCTHOM MOAXOLE K
y4yebHOMy npoueccy.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe TeXHONMOrn4Yeckue NpPoLLecchl

WTorosoe nncbMeHHoe fomallHee 3afaHue , MpYMepHble BOMNpOCHI:
B coctase UToroBoro nMCbMEHHOro AOMAalIHEro 3afaHus.

Tema 2. TexHONOrMa aneMeHTapHbIX BeLL,ECTB

WTorosoe nncbMeHHOe foMallHee 3afaHune , MpYMepHble BOMPOCHI:
B coctase nToroeoro nMCbMeHHOro AOMallHero 3afaHus.

Tema 3. TexHONOrMa aneMeHTapHbIX NONYNPOBOAHUKOB
Wtorosoe nncbMeHHoOe foMallHee 3afaHune , MpYMepHble BOMNpPOCHI:
B coctase UToroBoro NnMCbMEHHOr0 LOMALLHEro 3aiaHuns.

Tema 4. TexHonorus NonynpoBoaHMKOBbIX coeanHeHun A(lI)B(V)
Vtorosoe nncbMeHHOE foMallHee 3a4aHune , MpYMepPHble BOMPOCHI:
B coctase nToroBoro nMCbMeHHOro AOMallHero 3anaHus.

Tema 5. TexHOnorus AManNeKTpUYeCcKUX matepmanos

Wtorosoe nncbMeHHOe foMallHee 3afaHue , MpYMepHble BONPOCHI:
B cocTtaBe nToroBoro NMCbMeHHOro fOMalHero 3agaHus.
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Tema 6. TexHonorus yrnepoaHbIX matepuanos

Wtorosoe nncbMeHHoOe foMallHee 3afaHune , MpYMepHble BONPOCHI:
B coctase UToroBoro NMCbMEHHOr0 AOMALLHEro 3aaHuns.

Tema 7. TexHOonorMsa MetannoopraHM4yeckmx coeguHeHun
Wtorosoe nncbMeHHoe fomallHee 3afaHune , NpyMepHble BOMpPOCHI:
B coctase UToroBoro nMCbMeHHOro AOMallHero 3aaaHus.

Tema 8. TexHOnorus HeKpUcTanNIM4eCcKuUx maTtepmanos
VToroBoe nncbMeHHoOe foMallHee 3aiaHue, NpyMepHble BONpOCHI:
B coctase nTorosoro nMcbMeHHOro AOMallHero 3anaHus.

Tema 9. TexHonormsa BcrnomoraresibHbIX MaTepuanos
NMCbMEHHOEe foMallHee 3afaHune , MpYMepHble BOMNPOCHI:

NToroeoe nncbMeHHOE fOMalHee 3aaHne COCTOUT U3 YETbIPEX BOMPOCOB, TPEOyoLWNX
pa3BepHyTOro oreeta. Kaxapln CTyAeHT nony4aeTt nHAMBMAyanbHoe 3agaHue. Bece BapuaHThbl
3anaHun npuseneHsbl B [NpunoxeHun 1 k nporpamme. MNpumepHble 3agaHus: 1. Nante onpeneneHve
NOHATUIO "HaHoMaTepuanbl”. 2. [10 KaknM xapakTepucTMkam MOXHO KnaccugpuumnposaTtb
HaHomatepuansl? [NpuBeanTe OCHOBHblE Knaccudpukauuu. 3. B 4yeM 3aknoyaetcs cneumdurka
oynnepeHoBbIx CTPYKTYp? 4. Kakoe npumeHeHne cpynnepeHam Bbl 3HaeTe? 5. B 4em ocobeHHOCTb
yrneponHbix HaHOTpybok? 6. MNprBeanTe NpUMepbl NONMMEPHbIX HAHOMaTepuanos. 7. Kakue ocobble
CBOWCTBA XapakTepHbl A4ns HAHOMOPOLWKOB? 8. YTO Takoe KBaHTOBbIE TOYKN?

Tema . UToroeas doopma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

. GunbTposaHue. lNpombiBKa 0CankoB.

. [pouecchbl nepeHoca BelecTsa.

. OdBunxywas cnna macconepeHoca. Mertonbl ee pacyerta.

. Abcopbuns.

. OKCTpakums.

. [eperoHka XunaKocTen.

. TexHonornyeckumm pacyet pektngukaumn.

. BbicywBaHne BnaxHbIx MaTepuasnos.

9. Ancopbums.

10. VIOHHBIA 0OMEH.

11. Kpncrtannusaums ns pacreopa.

12. Kpuctannnsauusa na pacnnasa.

13. lNonyyeHrne o4HOPOAHO NErMPOBaHHbIX NO AJIHE MOHOKPUCTANNOB.
14. XviMnyeckue TpaHCrnopTHbIe peakuunu.

15. dusmnyeckne n xmmmnyeckme CBOMCTBA repMaHus.

16. TexHonorms nony4yeHns NONNKPUCTANNINYECKOro repMaHuns.

17. BblpawmeaHne MOHOKPUCTaNNoB repMaHus.

18. XuMuyeckue n gomsnyeckmne CBOMCTBA KPEMHUS.

19. TexHonormsa nony4eHns NOAUKPUCTaNINYECKOro KpeMHUS.

20. TexHonorus sbipawmBaHNa MOHOKPUCTANNOB KPEMHUS.

21. Tenno- n maccoobMeH Npu BbipalmMBaHUM 06 bEMHbBIX MOHOKPUCTANOB.
22. Tepmumyeckme ycrnosus npyn MeaneHHoM pocTe.

23. NoBeneHne npumeceit  cobCTBEHHbIX TOYEYHbIX AedoekToB B nonynposoaHunkax A(ll)B(V).
24. BbipawmsaHne MOHOKPUCTANNOB COEOVUHEHWNIA.

25. Obwwme BONPOCHI TEXHONOT MU MOMTy4EHNS METANOB.

26. ANIOMUHNIA N ero COeANHEHNSI.

0O NO Ok~ WN =
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27. noni

28. annui.

29. Bonbtppam.

30. MonunbaeH.

31. TaHTan n HMObWMIA.

32. TutaH.

33. Meap.

34. bop 1 ero coeguHeHus.

35. docop 1 ero coegmHeHns.
36. MbllWwbsK 1 €ero coeanHeHus.

7.1. OcHOBHas nuTteparypa:
1.MonosuH 0./ BeeneHne B HaHOTEXHMKY.M.: 'MawmnHocTpoeHue': 2007 r. YuebHoe nocobue ons
BY30B.

2.4.Myn-mn., ® OyaHc. HaHoTtexHonoruun. M.: TexHocdepa 2009 r. YuebHoe nocobve onsi CTyaeHToB
BY30B.

7.2. JlononHuTenbHasa nuteparypa:

1. PackuH, A.A. TexHonorna matepranos MUKPO-, OMTO- M HAHO3NEKTPOHUKN: B 2 yacTax. Y. 1.
[OnekTpoHHbIN pecypc] / A.A. PacknH, B.K. lNpokodobesa. - 9nekTpoH. aaH. - M. : Uispatenbcteo
'NabopaTopus 3HaHuit', 2015. - 167 c. - Pexunm poctyna: http://e.lanbook.com/book/66213 ? 3arn. ¢
3KpaHa.

2. PowwH, B.M. TexHonornsa matepuanos MUKPO-, OMTO- N HAHO3NEKTPOHUKN: B 2 4acTsx. Y. 2.
[OnekTpoHHbIn pecypc] / B.M. PowwuH, M.B. CunmbuH. - 9nekTpoH. aaH. - M. : Napatenbctso
'Nabopatopusi 3HaHuiA', 2015. - 183 c. - Pexxum poctyna: http://e.lanbook.com/book/66214 - 3arn. ¢
9KpaHa.

3. CnoBapb HAHOTEXHONOIMMYECKNX N CBA3AHHbBIX C HAHOTEXHONOMMAMU TEPMUHOB. [ONEKTPOHHbIN
pecypc] - nekTpoH. aaH. - M. : duamartnut, 2010. - 528 c. - Pexum goctyna:
http://e.lanbook.com/book/59750 - 3arn. ¢ akpaHa.

4. TapaHeHko, C.b. MHoronvkoe HaHo. Hagexabl 1 3abnyxaeHus. [9neKTpoHHbIA pecypc] -
OnekTpoH. daH. - M. : Mapatenbcto 'Jlabopatopusi 3HaHuid', 2015. - 232 c. - Pexum poctyna:
http://e.lanbook.com/book/66205 - 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChl:

BecnnatHas anekTpoHHasa 6ubnunoteka oHnawiH - http://window.edu.ru/
KoHcopuuyM - http://docs.cntd.ru/

Canr - http://www.portalnano.ru/read/tezaurus

Canr - http://ru.wikipedia.org

Cant nsparennctsa - http:/pilotlz.ru/index.php

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

AL

OcBoeHne oncumnnInHbl "HanpaBneHm pPa3BUTNA HAHOTEXHONOIrMN ™ nNpennosaraet ncnonb3oBaHne
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneveHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Ayantopusa NHcTuTyTa comamku, 060pynoBaHHas MynbTUMEANAHBIM 060y LOBAHWEM, MO3BONSOLMM
LEMOHCTPUPOBATb BUOEONpe3eHTaumMm n, obecneymsaiowwmnm BoiIXoL B VIHTEpHET.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuo 222900.62 "HaHOTeXHONorMmM 1 MMKPOCUCTEMHASA TEXHUKA" 1 MPOOMI0 NOArOTOBKN HE
npenycMOTPEHO .
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