3. CofepXXaHue 1 CTPYKTypa ANCLUUNNHDI

Tabnuua 3.1
TeMbl ans N3 Hux B A NHankaTopbl
A Yacb! |dopme npaxr. ObOKTMV,'fH:; AOCTUXKEHNS! YyuebHas aeaTeNIbHOCTb

CaMOCTOATE/IbHOI0 N3YYeHUS Mo, vac. PMBILHaCc. | omneTeHLyiA
CemecTp: 5
AnpakTnyeckas eguHmua: TexHoNornsa 1 o6opygoBaHue MoieKynsipHo-1yyeBoi aNnTakcumm
(M13).
1. TexHonorus n
o6opyznoBaHune

MONEKYNAPHO-NyYeBOA
anutakcunm (MN13).
KOHCTPYKUMM 3pdy3NOHHBIX
A4eek. MexaHu3Mbl pocTa
MJ13-nneHok:
Bonwvepa-Bebepa;
CrpaHcku-KpacTaHoBa,;
®paHKa BaH fep Mepse.
KoHTponb pocta
M/13-nneHok. Metoa AB3.
MpumeHeHne MJ13 ans
MOJyYeHUS KBAHTOBbIX TOYEK,
TPaH3MCTOPOB C BbICOKOM
MOABVXHOCTbIO 3/1eKTPOHOB
(TBMN3),
BbICOKOTEMMEPATYPHbIX
CBEPXNPOBOAHWUKOB U
CTPYKTYp C TMraHTCKNM
MarHMTOCONPOTUB/EHWEM
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CaMOCTOATENbHOE U3yYeHne

AvpakTnyeckas eagnHuLa: VIoHHO-NPOeKLMOHHAs NNTOrpagus

2. NoHHO-NpoeKLMoHHas
nutorpadms. MNoHATHe 0
"MSrKon" nuTorpadum.
MUKPOKOHTaKTHas 1
HaHOKOHTaKTHas nuTorpagms.
Mwkpo3oHaoBasd AFM
-nuTorpadus ¢
1C-N0/Nb30BaHNEM
CaMoOpraHuM3yHoLLErocs cios.
(Dip pen li-thography).
MHoro3soHgoBas
AFM-nuTtorpagusa (Milliped
lithography). KsaHToBas
(aByXhoTOHHaA) nMTOrpagus.

24

CaMOoCTOATE/IbHOE U3yyeHne

AnpaakTuueckas equHULA: AHU30TPOMNHOE TPABIEHNE KPEMHUS




3. AHM30TPOMHOE Tpas/eHne
KpemHus. AHU30TPOMHbIE
TpaBUTeNW N1 KPEMHUA.
OcobeHHOCTU TpaB/ieHns
nnoc-kocteii (100), (110) n
(111). OcobeHHOCTH
TPaB/IEHNSA BHELUHUX U
BHYTPEHHWX YT /0B.
3aBMCUMOCTb CKOPOCTU
TPaB/eHNA 0T KOHLEHTpaLmn
NPUMECK B NOAJIOXKE 1
Tem-nepartypbl TpaBUTeNs.
Crton-TpaeneHue.
Vcnonb3o-BaHue
aHM30TPOIMHOro TPaB/IeHs
npwn co34aHNM  MUKPO-CUCTEM.

24

CaMOCTOATE/IbHOE U3yyeHne

AnaakTuueckas eanHULA: PeakTUBHOE MOHHOe TpaBneHue (PUT) 1 rny6okoe peak-TUBHOE MOHHOE

TpasneHve (FPUT).

4. PeakTUBHOEe MOHHOE
TpasneHue (PUT) n rnybokoe
peakTVBHOE NOHHOE
TpasneHue (FPUT).
O6opyzosaHve PUT n TPUT -
TEXHO/OMUIA.
BbicokoyacToTHas AmoaHas
cuctema ana PUT.
MexaHn3mbl aHU30TPONUA
PUT. TMpenmyLiecTtsa u
HepocTaTku PUT n TPUT.
TpasneHue amokcuaa
KPEMHUS, HUTpUAa KPeMHUS,
NOSIMKPUCTANINYECKOTO
KPeMHUS, CUIULUL0B
TYronnaBKnx MeTasoB u
ATIOMUHNA.
MwuKpomexaHuyeckme
CUCTEMbI, MONYYEHHbIE M0
PUT - TexHonorum.
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camocToATeNbHaA pa60Ta

AnpakTuueckas earHuLA: MaTepuarnbl MHTErpanbHO 31EKTPOHNUKM.

5. Matepuasnbl UHTerpanbHoO
3NeKTPOHMKIN. MaTepuasbl ans
MUKPOMEXaHWNYECKMX 1
MUKPOMTUYECKNX YCTPOMNCTB.
CBolicTBa 1 Pr3nYecKme
napameTpbl
Mo/yNpPOBOAHMKOBbIX,
AVN3NEKTPUYECKUX,
MPOBOAALLMX U NOSIMMEPHBIX
maTepuasnios, UCMOJb3yeMbIX B
TBEPAOTE/IbHOMN 3MIEKTPOHUKE 1
MUKPOCUCTEMHO TEXHUKE.
KpeMHWUiA - 0CHOBHO
MaTepman MUKPOCUCTEMHOIA
TEXHVIKM.

25

CaMOCTOATENbHOE U3yyeHne

AvpakTnyeckas eguHuLa: JinTorpaguyeckme npoLeccbl HOBOro NOKOEHNS




6. JInTorpaduyeckme
NpOoLecChbl HOBOTO MOKO/EHNSA:
3KC-TpemasibHasa Y,
3M1EKTPOHHO-/y4eBas,
PEeHTreHOBCKas,
WNOHHO-NyYeBas MTorpagus.
ONeKTPOHO- U
PEHTIEHOPE3NCTBI.
YcTpoicTeo
3/1EKTPOHHO-/Ty4eBOro
CKaHUPYIOLLLEro MUKPOCKOMa.
VICTOUYHWKM 3N1EKTPOHOB.
lNpoekunoHHasa
3/1EKTPOHHO-/TyYeBas
nuTorpadgus C yrioBbIM
orpaHMyeHneM paccesHHbIX
anekTpoHos (SCALPEL).
CWHXPOTPOHHOE M3/yYeHNe,
PEHTIeHOBCKME LLIA6/IOHbI.
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CaMOCTOATE/IbHOE n3yyeHne

AvpakTndeckas egnHmga: CVD-npoueccesl

7. CVD-npoueccsl.

D U3NKO-XMUNYECKME
npoteccol B CVD-peakTopax.
KoHCTpyKUun
CVD-peakTopos.
OC06eHHOCTI MOKPbITUA
CTyneHeK. PasHOBMAHOCTH
CVD-npoueccos: TCVD,
APCVD, LPCVD, VLPCVD,
PECVD, Photon-assisted
CVD, Laser-assisted CVD,
MOCVD.
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CaMOoCTOATE/IbHOE U3yyeHne

AnpakTuyeckas equHULA: 30/1b-Tefb

METO[ OCa>KAEHUNA MNEHOK

8. 30/b-renb MeTopq,
0CaX[JEHWS MEHOK.
TexHonorusa
3N1EK-TPOXMMUYECKOTO
OCaX[JEHWSA MEHOK.
TexHonorusa
MuKponpeccosaHus. LIGA-
npotiecc.
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CaMOCTOATENbHOE U3yyeHne

3.2 CamocTodATeNnbHas paboTa 0by4yaroLerocs

Tabnuua 3.3

NHankaTtopbl

o Avikatop Yacbl Ha Yacbl Ha

No Buabl caMoCTosATe/IbHON paboThl LOCTUXKEHNA
. |BbIMO/IHEHWE [KOHCYNbTaLNKn

KOMMEeTEHU M

CemecTp: 5
1 CamocToATeNbHOE N3YYeHe TEOPETUYECKOTO 191 0
mMaTepuana

CTyfeHT M3yyaeT TeMbl, NpMBeeHHbIe B Tabnuue 3.1




4. MpaBuna aTTecTaLum 06y4aroLLMXcsa Mo AUCUMMNIIVHE

[ns atTecTaumm obyvaroLmxcs no AUCUUNINHE NCNOb3yeTcs 6anibHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonsitoLLas BbICTaBNATbL OLEHKN MO TpaAMLUMOHHOM LWKane n 15-ypoBHeBoi ECTS.

Kpatkas nHgopmauus o 6PC npueeaeHa B 1abn. 4.1.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. dparynoB B. I1. OcHOBBI HAHOJIEKTPOHUKY : Y4eOHOE MOCOOHE A1 By30B 10 HAMPABIEHUO
"DIeKTpOHMKA U MUKPO3JIEKTPOHHUKA", CIIeHATBHOCTAM "MUKPO3JIEKTPOHUKA U TBEPAOTEIbHAS
snektponrka" u "Mukpocucremuas texuuka" / B. I1. [Iparynos, U. I'. Heussectrsiii, B. A.
I'puaunn. - Mocksa, 2006. - 494 c. : un.

2. BapeiOun A. A. DiIeKTpOHHUKA ¥ MUKPOJJIEKTPOHHUKA (DHU3UKO-TEXHOTOTHIECKUE OCHOBHI :
yueOHoe rmocobue a1 By30B 1o HampasiaeHusM 550700 u 654100 "Dnexrponuka u
MuKpodsekTporuka" / A. A. Bapeious. - M., 2006. - 423 c. : .

3. Ixxexcon P. I'. Hogetimue matauku / P. I'. Jlbxekcon ; mep. ¢ anri. B. B. Jlyunnauna. - M., 2007. -
380 c. : mn.

4. I1yn Y. HaroTexHOMOTHY : yueOHOE MocoOure 1Mo HampaBIeHUIO MoArotoBky "HaHoTtexHomorun"
/Y. Tlyn-ma., ®@. Oyauc ; niep. ¢ aura. nmox pen. 0. U. 'onosuna ; nom. B. B. Jlyunnauna. - M.,
2006. - 334 c. : n.

5. MenBenes A. M. COopka 1 MOHTaXX 3JIeKTPOHHBIX ycTpoiicTB / A. Mensenes. - M., 2007. - 255
C. : WII., Ta0I.

[ononHnTenbHaa anTepaTypa
1. Jlyaunun B. B. Beenenue B uanyctpuro HanocucreMm / B. B. Jlyaunun // Hano- u
MUKpocHucTeMHas TexHuka. - 2007. - Ne 8. - C. 2 -7..
2. lparynos B. I1. ®usnka tBepaoro tena. OCHOBBI HAHO3JIEKTPOHUKH (KBAHTOBBIE TIPOBOAHUKH 1
yriepoaHbie HAHOTPYOKN) : yueOHOe mocobue / B. T1. Iparynos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, 2007. - 106, [2] c. : un., Tabxa.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000074043. - NTanoBarmonHast 00pa3oBaTeIbHAS
nporpamma HI'TY "Bricokue TexHomorum".
3. Texuomorust CBUC. B 2 xu.. Ku. 1/ upc K. [u op.] ; mox pexa. C. 3u ; ep. ¢ anri. B. M.
3BeponosneBa [u np.]. - M., 1986. - 404 c. : ni., Tabm.
4. Texnomorust CBUC. B 2 ku.. Ku. 2 / ITupc K., Anamc A., Ka JI. u ap. ; mox pea. Yuctsikosa 0.
JI.-M., 1986.- 453 c. : .
5. Crenanenko U. I1. OcHOBBI MUKPO3JIEKTPOHUKH : yueOHOe mocobue / U. I1. Cremanenko. -
Mockaa, 2000. - 488 c.
6. Tanpos 0. M. TexHOnOTHS MOTYIPOBOAHUKOBEIX M IUAJIEKTPUUECKIX MATEPHAJIOB : [yueOHUK
niist By3oB] / FO. M. Taupos, B. ®@. [{BetkoB. - M., 1990. - 423 c. : un.
7. [TaceiakoB B. B. [ToxynmpoBogHukoBeie TpuOOpH! : [yueOHOe mocobue 1ist By30B MO
HAIPABJICHHUIO TIOATOTOBKH 0akaJaBpPOB M MAarucTPOB "DIEKTPOHUKA U MUKPOIIEKTPOHUKA" U IO
HAITPaBJIEHUIO TIOATOTOBKH IUTLIOMHD. CIIEHATMCTOB "DJIEKTPOHUKA U MUKpPOdIeKTpoHuka'"] / B.
B. IMaceiakos, JI. K. Yupkus. - M., 2006. - 478, [1] c. : un.
8. Konenos JI. A. TexHomorus u KOHCTPYKIIMH MUKPOCXEM, MHUKPOTIPOIIECCOPOB 1 MHUKPOCOOPOK :
[yueOHOe mocobue s By3os] / JI. A. Konenos. - CII6. [u ap.], 2008. - 399, [1] c.
9. Bpoynait 1. ®usuueckue ocHoBbl MukpotexHojoruu / M. Bponyaii, [lxx. Mepeii ; nep. ¢ aur. B.
A. Bomomuna, B. C. IlepmenkoBa, b. U. Tlonnenenxoro ; mox pea. A. B. IllaxsnoBa.- M., 1985 .-
494 c. : Tabn., CXEMBI
10. MogenupoBaHue TOJyITPOBOIHUKOBBIX TPHOOPOB M TEXHOJIOTHYECKUX TporeccoB : [Tocnennue
noctkenus / mox pexn. JI. Mumnnepa; miep. ¢ aura. M. C. O6pexra, nox pen. I'. B. Nagusika. - M.,
1989.-277,[1] c.



6. MeToanueckoe 1 nNporpaMMHoe o6ecreyeHmne, MHGOPMALMOHHbIE TEXHOOT U

6.1 MeTogunyeckoe obecrneyeHne

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 [Taket oducHbIx ipunoxkennii Microsoft Office
2 Onepanuonnas cuctema Microsoft Windows

6.3 VIH(hopmaLMOHHbIe TeXHOMornu

Mpw oCyLLEeCTBNEHNI 06pa3oBaTe/IbHOTO NpoLecca No AUCUUNAVHE NPUMEHSIOTCS 3N1EMEHTbI
ANCTaHLMOHHbIX 06Pa30BaTe/bHbIX TEXHOMOMMIA, 8 TAKXKe CUHXPOHHOTO 1 aCUHXPOHHOIO
B3aMO/EVICTBISA B 3/1EKTPOHHOI MH(OPMALIMOHHO-06pa3oBaTeNbHOl cpedbl HITY.



