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1 Hesau u 3axa49u M3y4eHHs JUCHMILTHHBI (MO1YJIs1)

1.1 Ilessb 0OCBOEHUS AW CITUTLIAHBI

«Matepuanbl HAHOJIEKTPOHUKI) — UHTErPATUBHAS HAy4YHAsl JUCLUIUIMHA O IPUMEHEHUU
HAaHOCHCTEM K CBOMCTB HAHOCTPYKTYpP JUISl CO3JIaHHMS HOBBIX MaJIOPa3MEPHBIX 3JIEKTPOHHBIX
puOOpPOB, CXEM U YCTPOUCTB Pa3IMuHOro GyHKIIMOHAIBHOIO Ha3HaueHUs. OHa pacKpbIBaeT AJis
Pa3JIMYHBIX TUIIOB HAHOCHUCTEM BO3MOYKHOCTH UX IMPUMEHEHHUS B COBPEMEHHOW 3JIEKTPOHUKE.
OTa OUCIUIUIMHA CBsS3aHA C HCCIENOBaHUEM, pa3padOTKOW M CO3JaHUEM HaHOPA3MEPHBIX
CTPYKTYP U HAHOMATEPHUAJIOB JIJI1 HOBBIX AJIEKTPOHHBIX YCTPOUCTB.

Llenpr0o  M3ydeHHs  JUCUMIUIMHBI  «Marepuansl  HAHOPJIEKTPOHUKW»  SIBIISETCA
(dbopMUpOBaHKE y CTYJCHTOB 3HaHUI O pa3paboOTKax, MPOU3BOJICTBE, METPOJIOTHH U IPUMEHCHHUN
HAaHOCTPYKTYp M HAHOMATE€pUAJOB Il  CO3JaHUsl HOBBIX IOJIYIPOBOJHUKOBBIX U
ONTOAIEKTPOHHBIX YCTPOWCTB M W3ACIIHMA HAHORJEKTPOHUKH JJISI MUKPO- U HAHOCHCTEMHOM
TEXHUKH U MHKPOIPOLECCOPOB, IPUEMHHUKOB U M3ITydaTesiel Ha OCHOBE KBAaHTOBO-PA3MEPHBIX
CTPYKTYP, DJIEKTPOHHBIX HAHOCEHCOPOB U OMOMHUKPOCXEM..

1.2 3agaun AMCHMILIMHEIL.

3amadaMu OCBOSHWSI IUCITUTUIMHBI « MaTepraibl HAHOJICKTPOHUKI SIBIISTIOTCS:

— (¢dopMHpPOBaHHME 3HAHMKW 110 OCHOBHBIM TCHJICHLHMSM pPa3BUTHSA MaTepUAJIOB
HAHORJICKTPOHUKH B Poccuu u 3a pyoekom;

— (QopmupoBaHue 3HAHMH 110 (U3MYSCKUM OCHOBAM IIPOIECCOB U  SBJICHUH B
HAHOCTPYKTYpax ¥ HaHOMaTepualiaxX i HAHOAJICKTPOHHKH, CBS3aHHBIM C (U3UYCCKUMHU
CBOWCTBAMHM HAaHOCHUCTEM, KBAaHTOBO-pa3MepHbIMH 3((eKkTaMu B KBaHTOBBIX HAHOCTPYKTYpax,
mpoleccamMmy epeHoca HOCUTENeH 3apsaa B HAHOPa3MEPHBIX CTPYKTYpax;

— (QopmupoBaHuEe 3HAHMHA TO TEXHOJOTUYECKUM OCHOBAM MPOEKTUPOBAHUSA M CO3TAHUS
HAHOCTPYKTYP U HAHOMAaTEPHAJIOB JIJIsl MPUOOPOB HAHODIIEKTPOHUKH;

— (opmupoBaHue 3HAHUN MO TEXHOJOTUYECKHMM OCHOBaM IPOHM3BOACTBA M METPOJIOTHH
MaTepUaIoB HAHOAJIEKTPOHUKH,

— (opmupoBaHuEe YMEHHS aHATM3UPOBATH KCIICPUMEHTAILHBIC JTaHHBIE MO CBOHCTBAM W
XapaKTepUCTHKAM HAHOMAaTEpHaliOB, MHCIONb3yeMbIX [UISI CO3/IaHUs  HAHOXJIEKTPOHHBIX
prOOPOB, CXEM M YCTPONCTB Pa3sIuIHOTO (YHKIIMOHATLHOTO Ha3HAUCHUSI.

B pesynbrare u3ydeHHs] MUCHUIUIMHBI «Marepuaibl HAHOAJIEKTPOHUKHY» CTYACHTHI
JOJDKHBI  MOYYUTh 0a30BbIE TEOPETUYCCKUE 3HAHHWS O TNPHHIMIAX CO3JAHHS HOBBIX
HAHOCTPYKTYP U HAHOMATEPHAJIOB ISl MOTYMPOBOAHUKOBBIX U OMTOAIEKTPOHHBIX YCTPOMCTB U
W3JICIMA  HAHODJICKTPOHUKH HAa OCHOBE KBAaHTOBO-PAa3MEPHBIX CTPYKTYpP, JJIEKTPOHHBIX
HAHOCEHCOPOB U OuoMHKpocxeMm. Takke H3yuyeHHE HACTOANIEH JUCHMIUIUHBI TTO3BOJIUT
CTyJIcHTaM TPUOOPECTH YMEHHS W HAaBBIKM ITOMCKAa W aHau3a HAyYHOW HH(OpMAIWH I10
pa3paboTKaM JIEKTPOHHBIX YCTPONUCTB Pa3HBIX TUIIOB HA OCHOBE PA3IMYHBIX HAHOMATEPUATIOB.

1.3 MecTo aucuMnauHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl.

Jucuumnmna «Martepuanasl HaHOIJIEKTPOHUKW» JJs OakalaBpuara IO HalpaBJICHUIO
11.03.04 DnexTpoHMKa W HaHOIEKTpoHUKa mnpoduis "HaHoTexHONornu B 3IIEKTpOHUKE"
SIBIISIETCS COCTaBHOM dYacTbio Oyoka B1.B.02 yueOHOro 1raHa W OTHOCHUTCS K JMCUIUTUIAH
npo¢eCCHOHATIBLHOTO HUKIA, GopMUPYyEMOi ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH/

Hucnunnmua «Martepuanbl HaHOZJEKTPOHUKHM» OasupyeTcss Ha 3HAHUM JIUCHUIUIMH
YHHBEPCUTETCKOTO Kypca: OCHOB AJIEKTPUYECTBA M MarHeTW3Ma, OCHOB aTOMHOM M KBAaHTOBOM
(Gu3uKy, paIuoONTUKH U (POTOHUKHU, (PU3MKH MOJYNPOBOJAHUKOB, MATHUTHBIX HAaHOMAaTEpPHAJIOB.
OcBoeHue  JUCHMIUIMHBI ~ «MaTepuanbl  HAHOANEKTPOHUKW»  IMO3BOJHUT  BBITYCKHUKAM
OPUEHTUPOBATHCSI B Pa3pabOTKaxX, METPOJIOTMU M NMPUMEHEHUHM COBPEMEHHBIX MaTepuabl I
HAHORJIEKTPOHUKHU PA3JIMYHOTO (PYHKIIMOHAJIBLHOTO Ha3HadeHUs. Ha OCHOBE 3TON MUCHMILIMHEI
BO3MOXHO IPUMEHEHHE pPEe3YyJbTaTOB OOYYEHMs CTYIEHTaMU IPU MHOArOTOBKE BBITYCKHBIX
KBAJTM(PUKAIIMOHHBIX Pa0OT.



N3yuenne paucummimHel «Marepuansl HAHOZJIEKTPOHUKHM» BKJIKOYAET ayJUTOPHBIE
3aHATHS €O CTyAEGHTaMH (JIEKLMH, IPAKTHUYECKHE/CEMUHAPCKUE 3aHsATHA, J1abopaTOpHbIE
3aHATHUS), TPYNIOBbIE W WHIMBHIyaJbHbIC KOHCYJbTAI[MHM, HamucaHue pedeparoB, YCTHBIC
JIOKJIa/Ibl, CAMOCTOSITEJIbHYIO paboOTy CTYIEHTOB C Y4eOHOH JMTepaTypoi, HayuyHbIMU
HUCTOYHHUKAMU.

1.4 TlepeyeHb NJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHs MO JUCHUIINHE (MOYJIIO),

COOTHECEHHBIX C MVIAHMPYEMBbIMH Pe3yJIbTaTaAMM 0CBOCHHSI 00Pa30BaTe/IbHOI MPOrpaMMBbl.

Wzyyenue naHHOW y4uyeOHOW AUCUMIUIMHBI HANpaBlieHO Ha (opMHUpOBaHHE Y
oOydaromuxcs cineayromieit mpodeccuonanpaoi komnerennuu: [1K-3, [TK-4.

Kon 1 nanmeHoBaHME HHAUKATOPA PesynpTaTel 00y4eHus M0 TUCIUILTHHE
NOCTHIKEHUA KOMIIETEHIINHU

ITK-3 Criocoben cTpouTh npocTeiiiime GU3nIecKre i MaTeMaTHIECKHE MOJIENN TPUOOPOB, CXEM,
YCTPOHCTB M yCTAHOBOK DJEKTPOHHUKM ¥ HAHOAJIEKTPOHMKH PAa3TUYHOrO (HYyHKIHMOHAIBHOTO
Ha3HAYeHMs, a TAK)Ke MCIIOJIH30BaTh CTAaHIAPTHHIC MPOTPAMMHBIE CPEJCTBA MX KOMITBIOTEPHOTO
MOJETHPOBAHUS

UIIK-1.1. BrageHue HaBbIKaMu 3HaeT: OCHOBHBIE (hM3UKO-XUMHUYECKHE CBOICTBA
MIPOEKTUPOBAHUS, CO3/JaHUsL, U3MEPEHUS HAaHOMAaTEPUAIOB, HEOOXOIUMBIE ISl pacueTa u
XapaKTEPUCTUK PA3IUYHBIX 3JIEKTPOHHBIX NPOCKTUPOBAHUS SJIEKTPOHHBIX IPUOOPOB, CXEM U

HaHOMATEPHUAJIOB, IPUMEHIEMBIX B MUKPO- U | YCTPOMCTB pa3inMyHOro (PyHKIMOHATIBHOTO
HAHORJIEKTPOHHBIX YCTPOUCTBAX PA3IUYHOIO | HAa3HAYCHHS

(YHKIMOHAILHOTO Ha3HAYCHUSL. YMeer: UcKaTh ¥ aHAJTM3UPOBATH HAYYHO-
TEXHUYECKYIO U CTIPABOYHYIO0 HHPOPMAIHIO 110
(UBUKO-XUMUYECKUM U 3KCILTYaTallMOHHBIM
XapaKTepUCTUKAM Pa3InYHBIX 3JIEKTPOHHBIX
HaHOMAaTEpPHAIOB

Brnageer: MmeTogamu aHann3a HayYHO-TEXHUYECKON
nHpOpPMAaLUH 110 PUZNKO-XUMHUIECKUM U
9KCIUTyaTallMOHHBIM XapaKTEePUCTUKAM Pa3InIHbIX
3JIEKTPOHHBIX HAHOMATEPHAJIOB.

MK-4 CnocobeH apryMEHTHPOBaHO BBIOMpAaTh M peaNM30BBIBaTH Ha MpakTHKe 3(QeKTHBHYIO
METO/IUKY 3KCIIEPUMEHTAIBHOTO HCCIIECAOBAHHUSA MApaMeTPOB W XapaKTePHCTHK TPHUOOPOB, CXeM,
YCTPOWCTB W YCTAaHOBOK OJJISKTPOHHKH ¥ HAHODJIEKTPOHUKH PA3IMYHOrO (HyHKIHMOHAIBHOTO
Ha3HAYCHHS

WIIK-1.1. Bnagenne HaBbIKaMH 3HaeT: METOJUKH SKCIIEPUMEHTAILHOTO HCCIIEA0BAHUS
peanr30BbIBaTh HAa NPAKTHKE 3QPEKTUBHYIO | MapaMeTPOB M XapaKTEPUCTUK IPUOOPOB, CXEM,
METOJIUKY IKCIIEPIMEHTAIBHOTO YCTPOMCTB M YCTAaHOBOK 3JIEKTPOHUKU U
WCCIIEIOBAHNS IIAPAMETPOB U XapaKTEPUCTHK | HAHORJIEKTPOHHKH Pa3IMIHOrO0 (yHKIIMOHAIBHOTO
npudOpOB, CXEM, YCTPOUCTB U YCTaHOBOK Ha3HA4YCHHS

3JIEKTPOHUKHU ¥ HAHOAIEKTPOHHUKH YMeeT: pealn30BhIBaTh Ha MPAKTUKE METOIUKHI

pasinyHOro (PyHKIMOHAJIBHOIO HA3HAYEHUS | DKCHEPHUMEHTAIBHOTO UCCIIEIOBAHUS MApaMETPOB 1
XapaKTEepPUCTHK MTPHOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK 3JIEKTPOHUKH M HAHOAIEKTPOHHUKH
pa3nuIHOTO QYHKIIMOHAIBHOTO HAa3HAYCHHS
Brageer: HaBBIKaMH SKCIIEPUMEHTAIBHOTO
HCCIIEI0OBAaHNS TapaMETPOB U XapaKTEPUCTHK
puOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK
3JIEKTPOHHUKH U HAHODJIEKTPOHUKH Pa3IMIHOTO
(YHKIIMOHAILHOTO Ha3HAYEHHS

PGSYJ'IBTaTBI O6y‘leHI/I$I 10O JUCHUIITIMHE «MaTepI/Iaan HAHOJJICKTPOHUKN) JOCTUT'AIOTCA B
paMKax OCYHICCTBJICHUA BCCX BUIAOB KOHTAKTHOM 1 CaMOCTOSATEIbHOM paGOTbI 06yqa}01u1/1x051 B
COOTBETCTBUU C YTBCPKICHHBIM y‘IC6HBIM IJIAaHOM.



2. CTpyKTypa u coep:KaHue TUCIUIIHHBI.

2.1 PacnpenesieHue TPY10EMKOCTH AUCIHUIIMHBI TI0 BHIaM padoT.
O6mmast Tpya10EMKOCTh JUCHUIUIMHBI cocTaBisteT 4 3au.ea. (144 gaca), ux pacupeacicHue

10 BUAaM pabOT MPEACTaBICHO B TaOJIHIIE.

Bun yuebnoit paboTsl Bcero | Cemectprr/
JacoB ("acen)
7
KoHTakTHasi pa6oTa, B TOM YHCI€: 56,3 56,3
AyauTOpHBIE 3aHATHUS (BCEro) 56 56
3aHATHS JEKIHOHHOTO THIIA 12 12
3aHATHs CEMHHAPCKOTO TUIA (CEMUHAPBI, TPAKTUYECKUE 3aHSATHS) 22 22
JlaGopaTopHbie 3aHATHS 22 22
HNHas koHTaKkTHAsA padoTa: 53 5,3
Kontpons camocrostensroii pabotsl (KCP) 5 5
[Ipomesxyrounast arrectamust (MKP) 0,3 0,3
CamocTrosiTeqibHasi padoTa, B TOM 4YHcIe: 47 47
Kypcosas pabota - -
[IpopaboTka yue6HOTO (TEOpEeTHIECKOTr0) MaTeprata 23 23
BrinosiHeHHE WHAMBUTYJIbHBIX 3a1aHUH (TOATOTOBKA COOOIICHMIA, 12 12
MIpe3eHTAINN)
Pedepar 6 6
[MoaroroBka K TEKymeMy KOHTPOIIO 6 6
KoHTpoJn: 35,7 35,7
MOJATOTOBKA K YK3aMeHYy 25,7 25,7
O0u1ast TPy10eMKOCTh gac. 144 144
B TOM YHCJIe KOHTAKTHasi pa6oTa 56,3 56,3
3a4. efl. 4 4

2.2 CTpyKTYypa IMCHUILIMHBI:

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.

Paznensl (TeMbl) TUCHUILTUHBL, U3y4aeMble B 7 ceMecTpe:

KomnuecTBo vacos
No Camocrost
AynuropHas
pas- HanmeHoBaHue pasienos TeTbHAS
Bcero paborta
nerna pabora
J I13 | JIP CP

1 2 3 4 51| 6 7

1 |OcHOBHBIC TEHEHIIH Pa3BUTHS HAHODJIEKTPOHHUKH. 8 2 2 | — 4
®u3nYECKUE IPUHIIUIIBI TPOLIECCOB UCTIONB3YEMBIX B

2
HAaHODJICKTPOHHKE. 20 2 4 | 4 10

3 Texuonorun CO3/IaHust TBEP/IOTENBHBIX
HaHOCTPYKTYP. 16 2 4 | - 10
Moy npOBOJHUKOBBIE HaHOMaTEPHAIIbI B

4 o
3JIEKTPOHHBIX YCTPOIHCTBAX. 20 2 4 | 4 10

5 Onrryeckie HaHOMATEPHasIbl Il HAHOJIEKTPOHUKU
¥ HAHOMATEePHAITBI TSI CIMHTPOHHUKH. 13 2 4 | 4 3
[lpuMeHeHHEe HAHOMATEPUAIOB B  JIATYMKAX U

6 [9NMEKTPOHHBIX JIETEKTOPaX, HaHOMATEPHAIbI ISt
HaHOOUODJIEKTPOHHKH. 22 2 4 6 10
Hmozo no oucyuniune: 99 12 22 | 22 47




[Mpumeuanne: JI — nexiuu, [13 — npakrudeckue 3ansatus / cemunapsl, JIP —
nabopatopHsle 3anaTus, CP — camocrosrensHas padora.

2.3 Copep:xanue pa3iesioB (TeM) TUCHUTLTHHBI:
2.3.1 3ausaTNa JeKIUOHHOI0 THIIA

HaumenoBanue
paznena (TeMbl)

Coneprkanue pasnena (Tembl)

®dopma
TEKYILETro
KOHTPOJISI

OCHOBHBIE TEHICHIINN
pa3BUTHUSA
HAHOAJICKTPOHMKH.

[Ipenmer HanO31eKTPOHUKH. OCHOBHBIE TOHATHUS U
TepMuHONorus. Pone pyHnaMeHTanbHbBIX
3aKOHOMEPHOCTEH, ONPEACIIAIOIUX CBOXCTBA
HaHOPa3MEpHBIX CTPYKTYp, UCIIOJIb3yeMbIE B
HAHOJYJIEKTPOHHUKE. DKOHOMUYECKUE U TEXHOIOTHUECKHUE
OCHOBBI IIEPEX0/A OT 3JIEMEHTOB MUKPO3JIEKTPOHUKH K
HaHOAJIEKTpOoHUKE. [Iprbmmkenus pazmepos
TBEPIOTENIBHBIX CTPYKTYP K HAHOMETPOBOM 00JIACTH.
O6nactu nprMeHeHUs1 KBAHTOBOPAa3MEPHBIX CTPYKTYP.
OcCHOBHBIE IPEUMYIIECTBA MPHUOOPOB HA OCHOBE
HaHOCTPYKTYp IO CPABHEHUIO C KIACCHYECKUMHU
MOJTYTIPOBOJHUKOBBIMU NpuOopamu. Peannzarust
OJTHOIEKTPOHHBIX YCTPOMCTB B MOJIYNPOBOJIHUKOBOM,
YIJIEPOIHOM, MOJEKYJISIPHOM 3JIEKTPOHHUKE.
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duzryecKre TPUHIIUATBI
IPOLIECCOB
UCTIOJIb3YEMBIX B
HAHOBJICKTPOHHUKE.

Oco0eHHOCTH (PU3UKH TIOTYIIPOBOIHHUKOB B
HaHocucTeMax. [[ITOTHOCTh COCTOSTHUIA U pa3MEepHOCTh
cucteMbl. HAHOCTPYKTYpBI C IByMEPHBIM 3JIEKTPOHHBIM
ra3oM (KBaHTOBBIE SIMbI), CTPYKTYPBI C OZHOMEPHBIM
3JIEKTPOHHBIM ra3oM (KBaHTOBBIE HUTH), CTPYKTYPBI C
HYJBMEPHBIM AJIEKTPOHHBIM T'a30M (KBaHTOBbIC TOUKH).
Tpancnopt HocuTenei 3apsiia BAOJIb MOTEHINATBHBIX
OapbepoB: azoBasi HHTEPPEPEHITHS FJICKTPOHHBIX BOJIH,
KBaHTOBBIH 3 ekt Xoa, mpudopsl Ha
nHTepepeHnoHHbIX A dekTax (nHTephepeHIINOHHBIE
TPaH3UCTOPBI, IOJIEBbIE TPAH3UCTOPHI HA OTPAKEHHBIX
3JIeKTpOoHax). TyHHEIMpOBaHUE HOCUTENICH 3apsia.
OnHo371eKTpOHHOE TyHHEnupoBauue. [Ipubdops! Ha
OJTHORJIEKTPOHHOM TYHHEIHPOBAHHUH (OTHOAIEKTPOHHBIN
TPaH3UCTOP, JIOTHIECKUE DIIEMEHTHI Ha
OJTHORJIEKTPOHHBIX TPAH3UCTOPAX). Pe3oHancHOe
TyHHenupoBanue. [Ipubopbl Ha pe30HaHCHOM
TYHHEJIMPOBAHMH (IMO/bI HA PE30HAHCHOM
TYHHEJIMPOBAHUY, TPAH3UCTOPHI HA PE30HAHCHOM
TYHHEJIMPOBAHUH, JJOTMYECKUE 3JIEMEHTHI Ha
PE30HAHCHO-TYHHEINILHBIX MPHOOpax).

KB/J1/P/II3

TexHonmornu co3ganus
TBEPAOTEIBHBIX
HaHOCTPYKTYD.

TpaauMOHHBIE METOIbI OCAXK/ICHUSI HAHOTUIEHOK.
MCTO)II)I BbIpallliBaHUA YIIOPAAOYUCHHBIX HAaHOHUTEHN U
HaHOTpYOOK. HanonmuTorpadus. ManunynupoBaHue
HaHOCTPYKTYpaMHU U UX MOAU(PUIIMPOBAHKE C TIOMOIIHIO
criekrpockonm CTM u ACM. IIpumepsl HAHOCTPYKTYD,
chopMUpOBaHHBIX ¢ MoMoIb0 MeTo10B CTM nu ACM.
VYydieHue xapakTepUCTUK Si-OCHOBaHHBIX MPUOOPOB C
MOMOIIBI0 HAHOCTPYKTYP. Mcronbp3oBanus
«HanpspkeHHOro KpeMuus» (Strained silicon).
Hcnonp3oBaHNe HOBBIX MO/[3aTBOPHBIX HAHOMATEPHUAJIOB
C JIYUIITUMH 0 cpaBHEHUIO ¢ SiO IUANEKTPUUCCKIUMU
XapaKTepuCcTUKaMu. VCcIonp30BaHusT HAHOTPOBOIOB TSI

KB/ 1/ P/ 113




MEKCOEIMHEHHUH.

4 |TonynpoBoxnukoBbie |Yrieponusie HanoTpyOku (YHT) B Hanosnektponuke.| KB/ I/ P/113
HaHOMaTepHUabl B Huonet w Tpamsuctopel Ha YHT. DOnekTpoHHBIC
9JIEKTPOHHBIX noruyeckue 3neMenTsl Ha YHT. DnemeHTs! mamsTu Ha
YCTpOMCTBAX. YHT. TI'padenoBas snekrpoHuka. TpaH3UCTOpHI Ha

ocHoBe rpadena. HaHoamekTpoHHKa Ha OCHOBE OKCHIA
1uHKa.JMoAbl U TPaH3UCTOPHI HA HAHOCTPYKTYpax
OKCHJa LIMHKA.

5 |OnTHueckue Jlazeppt ¢  kBaHTOBbIMM smMamu u  Ttoukamu.| KB/ JI/ P /113
HaHOMAaTEePUaJIbl IS @doTonpuéMHUKM Ha KBAaHTOBBIX siMax. KsaHTOBO-
HAHORJICKTPOHUKHU U pa3MepHbie CTPYKTyphl Si-Gé B HaHOIJIEKTPOHHBIX
HaHOMAaTEPUAIIBI JIS ycrpoiictBax. Onruueckue U (HOTORIEKTPUUECKHUE
CHMHTPOHHUKHU. coiictBa Si-Ge HanocTpykTyp. HaHomarepuanbl B

KayecTBE ONTHYECKHX OrPaHUYMTENEH  MOIIHOCTH.
CriuHoBble 3(QQeKThl B HaHOMaTepuaiax. | HraHrckoe
MarHuTOCONIPOTHUBIICHHE B HaHoMaTepuanax. CnuH-
3aBHCUMOE TYHHEJIUPOBaHHUE. CrnuHTpOHHBIE
YCTPOUCTBA.

6 |[Ipumenenue ONeKTpOHHBIE CEHCOPHI Ha OCHOBE YIJIEPOIHBIX KB/ I/ P/113
HaHOMAaTEePUAJIOB B HaHOTPYOOK U rpadeHa. DIEKTPOHHBIE CEHCOPHI HA
JaTyhKax u OCHOBE HAaHOCTPYKTYPHUPOBAaHHBIX IIEHOK OKCHIHBIX
3JIEKTPOHHBIX MOJTYTTPOBOJHUKOB. DJIEKTPOHHBIE CEHCOPHI HA OCHOBE
JETEeKTopax, MOJTYTTPOBOJHUKOBBIX HAHOHUTEH. DJIEKTPOHHBIE
HaHOMAaTEepHaNbl IS CEHCOPBI Ha OCHOBE CTPYKTYPHI IIOJIEBOTO
HaHOOMODJIEKTPOHUKH. |[HAHOTpaH3UcTOpa. OU3MYecKre OCHOBEI

HaHOOMO3JICKTPOHUKH. JKUAKOCTHBIC JTUOIBI U
TPAH3UCTOPBHI, SIMEUKH MaMSITU U JIOTUYECKUE 3JIEMEHTBHL.

[Ipumeuanue: KB — oTBeTHI Ha KOHTPOJIbHBIE BONPOCHI, [13 — BBITONIHEHNE TPAKTUYECKUX
3ananuit, P — pedepar, /] — noknaz.

2.3.2 3aHATHS CeMHHAPCKOI0 THUIA.

®dopma
HanmenoBanue
No Coneprxanue pasjena (TeMbl) TEKYIIETro
pasznena (TeMbl)
KOHTPOJIA
1 |OcuoBuble Tenaennuyn  |[Ipeamer HaHORIEKTPOHUKH. OCHOBHBIC TIOHATHS U I[I3/KB/P/ 1
pasBUTHS TepMUHONIOTHS. POl pyHIaMEHTANBHBIX
HaHODJIEKTPOHUKH. 3aKOHOMEPHOCTEN, OMPEAEIISIIOIINX CBOWCTBA
HAaHOPa3MEPHBIX CTPYKTYP, UCIIOJIb3yEMBIE B
HAHORJIEKTPOHHUKE. DKOHOMUYECKUE U TEXHOJIOTHYECKHE
OCHOBEI ITEPEX0/1a OT 3JIEMEHTOB MHKPOIJIEKTPOHHKH K
HaHOAJIEKTpoHUKE. [Ipubmkenus pazmepos
TBEPJOTENILHBIX CTPYKTYP K HAHOMETPOBOI 00JIACTH.
2 |OcHoBHbIe TeHACHIMH |O0JacTH MPUMEHEHHUS] KBAHTOBOPA3MEPHBIX CTPYKTYP. M3/KB/P/ 1A
pasBUTHSA OcHOBHBIE IPEUMYLIECTBA MPHUOOPOB HA OCHOBE
HaHORJIEKTPOHUKHU. HAHOCTPYKTYP IO CPABHEHUIO C KJIaCCUUIECKUMHU
MOJTYTTPOBOTHUKOBBIMU NTprOOpaMu. Peanunzarust
OJTHORJIEKTPOHHBIX YCTPONCTB B HOIYIPOBOAHUKOBOH,
YIJIEPOAHOM, MOJNEKYJISIPHOH JIEKTPOHHKE.
3 |Duznueckue npuHIHMIB (OCOOCHHOCTH (PU3UKH MOTYIPOBOTHUKOB B [3/KB/P/ A

mpoucccoB
HCIIOJIb3YEMBIX B
HaAHOJJICKTPOHUKE.

HaHocuctemax. [ImoTHOCTh COCTOSIHUM U pa3MEPHOCTh
cuctembl. HaHOCTPYKTYpBI ¢ IByMEPHBIM 3JIEKTPOHHBIM
ra3oM (KBaHTOBBIE SIMBI), CTPYKTYPbI C OJTHOMEPHBIM
AJIEKTPOHHBIM Ta30M (KBaHTOBBIC HUTH), CTPYKTYPHI C
HYJIbMEPHBIM 3JIEKTPOHHBIM Ia30M (KBaHTOBBIE TOUKH).
TpaHcriopT HocuTesel 3apsja BJI0JIb NOTEHIIUATBHBIX




0apbepoB: (a3zoBast HHTEP(EPEHIHSI HIEKTPOHHBIX BOJH,
KBaHTOBBIH 3 ekt Xoina, mpudopsl Ha
nHTephEePeHITMOHHBIX d(pPekTax (MHTEpPEPEHINOHHBIC
TPaH3UCTOPBHI, OJEBbIC TPAH3UCTOPHI HA OTPAKEHHBIX
3JICKTPOHAX ).

4 |®usnueckue npuHImns! |TyHHETUpoBaHue HOocUTeeit 3apsaaa. OmHosnekrpornoe | 13/ KB/ P/ ]
MPOLIECCOB TyHHenupoBanue. [IpuOopbl Ha OAHOIEKTPOHHOM
UCIIOJIb3YEMBIX B TYHHEJIMPOBaHUH (OIHOAIEKTPOHHBIH TPAaH3UCTOP,

HaHOBJICKTPOHUKE. JIOTMYECKHE 3JIEMEHTHI Ha OJTHOIEKTPOHHBIX
TpaH3UCTOpax). Pe3oHaHCHOE TyHHENMPOBaHMUE.
[TpuGops! Ha pe30HAHCHOM TYHHEJIMPOBAHUH (TUOBI HA
PE30HAHCHOM TYHHEIUPOBAHUH, TPAH3UCTOPHI HA
PE30HAHCHOM TYHHEIUPOBAHUH, JTOTUIECKUE 3JIEMEHTHI
Ha pe30HAaHCHO-TYHHEIBHBIX MPHOOpax).

5 |Texuosnoruu co3ganusi |TpaauIIHOHHBIE METO/IbI OCAKICHHS HAHOTUIEHOK. IMI3/KB/P/]1
TBEPIOTENBHBIX MeTob! BhIpallluBaHus YIOPSIOUYCHHBIX HAHOHUTEH 1
HaHOCTPYKTYP. HaHOTpyOok. HanonuTtorpadus. ManunynupoBaHue

HAaHOCTPYKTYpaMH U UX MOJU(PHULINPOBAHHUE C TOMOIIBIO
crnekrpockonuu CTM u ACM. Ilpumepbl HAHOCTPYKTYD,
chopMupoBaHHBIX ¢ ToMoIb0 MeTosoB CTM u ACM.

6 |TexHonoruu co3aanusi |YiydlieHHe XapakTepUcTHK Si-ocHoBaHHBIX pudopos ¢ | 113/ KB/ P/ ]|
TBEPIOTENBHBIX MOMOIIBI0 HAHOCTPYKTYD. Mcnonbp3oBanust
HAHOCTPYKTYP. «HAMpPsDKEHHOTO KpeMHush» (Strained silicon).

Hcnonb30BaHne HOBBIX OA3aTBOPHBIX HAHOMATEPUATIOB
C JIy9IINMH 10 CpaBHEHHIO ¢ Si07 MUK TPHUECKUMHI
XapakTeprucTukamu. Mcrnons30Banust HAHOIIPOBOAOB AJIS
MEKCOETMHECHUM.

7 |[lonynpoBoxHukoBbie  |Yriepoausie Hanotpyoku (YHT) B Hanoanextponuke.| 113/ KB /P /]
HaHOMATEPUAJIbI B Huonet wm  Ttpamsuctopel Ha YHT. OnexktponHbIe
3JIEKTPOHHBIX snoruyeckue siaemMeHTsl Ha YHT. DnemeHTsl namsTu Ha
YCTpOMCTBAX. VYHT. [I'padenoBas snexTpoHuka. TpaH3ucTOpbl Ha

ocHoBe Trpadena. HaHoamekTpoHHKa Ha OCHOBE OKCHJIA
OUHKa. JIMOJBl W TPaH3UCTOPHI Ha HAHOCTPYKTYpax
OKCH/JIa ITMHKA.

8 |[loaynporomuukoBbie  |['padeHOBas 3yIeKTpOHUKA. TpaH3UCTOPBI HA OCHOBE [3/KB/P/ [
HaHOMaTepHabl B rpadeHa.
3JIEKTPOHHBIX
YCTpOICTBAX.

9 |ITomympoBoauukoBble |HaHOR/IEeKTpOHMKA Ha OCHOBe okcuia nuuka. Jwmomsr u | 113/ KB/ P/ ][]
HaHOMAaTepUaJIbl B TPaH3UCTOPBI HA HAHOCTPYKTYPaxX OKCHJa LIMHKA.
3JIEKTPOHHBIX
YCTPOHCTBaX.

9 |Onrtuueckue Jlazeppl ¢  KBaHTOBbIMM  simamu u  Toukamu.| I3/ KB/P/ 1
HaHOMAaTEePUAIIbI IS @doTonpuéMHUKM Ha KBAaHTOBBIX sMax. KaHTOBO-
HAHORJICKTPOHUKHU U pa3MepHble CTPYKTyphl Si-Gé B  HaHOIJIEKTPOHHBIX
HAHOMATEPUAITBI JIS ycrpoiictBax. Onrudeckue U (OTOBIEKTPUYECKHUE
CIIUHTPOHHUKH. cBoiictBa Si-Ge wHaHocTpykTyp. HaHOomarepuanbl B

KayecTBE ONTHYECKHX OrpaHUYHUTENEeH  MOIIHOCTH.
CriuHoBble 3QQeKThl B HaHOMaTepHuaiax. [ HraHrckoe
MarHuTOCOIIPOTHUBJICHUE B HaHomarepuanax. Crus-
3aBHCUMOE TYHHEJIMPOBAHHE. CHuHTpOHHBIE
yCTpOMCTBA.

10 |ITpumenenue ONEeKTPOHHBIE CEHCOPBI Ha OCHOBE YITIEPOAHBIX [3/KB/P/ A
HaHOMAaTepHUaJIoB B HAHOTPYOOK U rpadeHa. JINeKTPOHHBIE CEHCOPHI Ha
JaTyhKax u OCHOBE HAHOCTPYKTYPHPOBAHHBIX INIEHOK OKCHUIHBIX
3JIEKTPOHHBIX MOJTYTIPOBOJHUKOB. DJIEKTPOHHBIE CEHCOPHI HA OCHOBE

JIETEKTOpax,

NOJIYITPOBOJHHUKOBBIX HAHOHUTCH. BJ'ICKTpOHHLIC
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HaHOMaTEePHaNBI IS CEHCOPBI Ha OCHOBE CTPYKTYPHI TIOJIEBOTO
HAaHOOMO3JIEKTPOHUKHU. |[HAHOTPAH3UCTOpA.

IIpumenenue dusndeckre OCHOBEI HAHOOHOAIEKTPOHUKH.
HaHOMAaTEPHUAJIOB B KunkocTHbIe TUOABI U TPAH3UCTOPHI, TUYCHKH TaMSITH U
JaTYKax u JIOTUYECKHE IJICMEHTBHL.

AIEKTPOHHBIX

JIETEKTOpax,

HaHOMAaTEPUAIIBI [T

HaHOOMOAJICKTPOHUKH.

[Tpumeuanue: KB — oTBeTHl Ha KOHTPOJIbHBIE BONIPOCHI, 113 — BBINOIHEHNE IPAKTUYECKUX
3ananuii, P — pedepar, [ — nokan.

2.3.3 JIaGopaTopHbIe 3aHITHS.

B ocHoBe moctpoenus 1a00paTOPHBIX 3aHATHI MO y4eOHOH mucHumimHe «Marepuabl

HAHODRJICKTPOHUKW»  JIEKUT  TOCJIENOBATEJbHOCTh  MO3TANHBIX  JICMCTBUM  MHYKEHEpa-
HCCIIEI0BATENsl 110 IUIAHWUPOBAHUIO, IIOATOTOBKE, IIPOBEICHUIO MCCIEAOBAaHUM CBOWCTB
HAaHOMATEPHUAJIOB JJISI JJIEKTPOHHBIX YCTPOMCTB.

®opma
Kou-Bo
Ne HanmenoBanue 1ab0paTOpHBIX pPaboOT 4ACOB TEKYIIETro
KOHTPOJIS
HccnenoBanue CBOMCTB HAHOPA3MEPHBIX TUICHOK MEITH. 4 JIP
W3roroBiieHre U MCCIIEOBAaHUE CBONCTB HAaHOPA3MEPHOM 4 JIP
IUICHKH OKCH/Ia INHKA.
Coznanue HaHopa3MepHOU MmieHKn SNO2 U ucciiejoBaHue 4 JIP
€¢ CBOWCTB.
[TonyyeHne HaHOpa3MEpHOW IUICHKHM HAaHOPA3MEPHBIX 4 JIP
(beppuTOB U UCCIIETOBAHHE €€ XapaKTEPUCTHK.
Co3maHue CEHCOPHOTO DIJIEKTPOHHOIO YCTPOMCTBAa Ha 5 JIP
OCHOBE HaHOTUICHOK SNO7 U KcCiIeIOBaHUE €r0 CBOWCTB
Hmoeo: 22

JIP - 3amuTa nabopatopHoi pabOTHI.
JlaGopatopubie pabotTsl BbimonHsAoTcs B HOL[ «JluarHocTHka CTpYKTYphl M CBOMCTB

HaHOMaTepHanoBy KybaHckoro rocyaapcTBEHHOTO YHUBEPCUTETA.

B pesynbrare BbIMONHEHUS JaOOpAaTOPHBIX pabOT y CTYAEHTOB (opMupyeTcs u

ounenuBaercs tpeOyemas ®PI'OC wm OOIl gns wanpasinenms 11.03.04 DnexkrtponHuka u
HAHORJIEKTpOHUKA Tpoduias "VHTerpanpHas >IeKTPOHMKA, (OTOHUKA M HAHODIEKTPOHMKA"
npodeccuonanpHas kommnerenus — [TK-3.

2.3.4 TlpumepHasi TEMATHKA KYPCOBBIX padoT (MPOEKTOB).
CormacHo y4eOHOMY TUTaHY KYpCOBBIE pabOTHI (ITPOEKTHI) MO JAHHOW TUCIUTIIMHE HE

IIPEyCMOTPEHBI.

2.4 TlepeueHb Y4eOHO-METOAUYECKOTO o0ecredeH sl VISl CAMOCTOSITeIbHOH PadoThl

00y4YaAIIHUXCS 10 TUCHUILINHE (MOIYJIIO).

No Bix CPC [lepedyeHb y4eOHO-METOAMYECKOTO OOSCTICYCHUST TUCITUTLTHHBI
B IO BBITTOJIHEHHIO CAMOCTOSATEIBHON PabOThI

1 [TpopaboTtka MeToaudeckue yka3aHus 10 U3YYCHUIO TEOPETUIECKOT0 MaTepuarna,
" |ygeOHOTO yTBEpKJICHHBIE Kadeapoit paanodu3uKi 1 HAaHOTEXHOJIOTHH,




TEOPETUUECKOTO nporokoi Ne 7 ot 20.03.2017.

MaTepuasa
[ToxroroBka k Metoanyeckue yKka3zaHus 10 BBITIOJIHEHHUIO J1a00PaTOpHBIX padoT,
3aIuTe yTBEpXKIeHHbIE Kadenpoil paguopu3NKH 1 HAHOTEXHOJIOTHH,

2.
nabopaTOPHBIX npotokon Ne 7 ot 20.03.2017.
pabot

Bbymenesa FO.U. Kak npaBuiibHO HamucaTh pedepar, KypCcoBYIO U
JTUTIJIOMHYIO pa0oThl: YueOHoe mocobue s 6aKaiaBpoB
[DnexTpoHHBIH pecypc]: yued. mocobue — DIeKTpoH. AaH. — M.:
HamkoB u K, 2016. — 140 c¢. — Pexxum nocrymna:

3. Pedepar https://e.lanbook.com/book/93331.

Kysuenos U.H. Pedepatsi, KypcoBbie U TUTIIIOMHBIE PaOOTHI.
MeTtouka MOATrOTOBKH U oopmiteHus [ DNEKTPOHHBIN pecypce]: yueo.
nocobue — DnekTpoH. gaH. — M.: Jlamkos u K, 2016. — 340 c. — Pexxum
nocryma: https://e.lanbook.com/book/93303.

[ToaroroBka Bouterxanuna A.O. JlenoBble 1 HayYHbIE IPE3CHTALNN [ DIEKTPOHHBIN
4, [Tpe3enTammm pecypc]: yueOHoe nocobue — IieKTpoH. naH. — M., bepnun: upexr-
" lmo TeMe Menwua, 2016. — 115 c. — Pesxxum poctymna: http://biblioclub.ru/index.
pedepara php?page=book_view red&book _id=446660.

Y4eOHO-MeTOIMYeCKHe MaTepuabl A CaMOCTOATENbHOM paboThl 00yyaromuxcs W3
YHCiIa MHBAIKU/IOB U JIUL C OTPAaHMYEHHBIMHU BO3MOKHOCTSAMU 3710poBbs (OB3) npenocraistores
B popMax, aAanTUPOBAHHBIX K OTPAHUYECHUSM HUX 3I0POBBS U BOCIIPUATHS HHPOPMALIUH:

JUist mun ¢ HapyUIeHUsIMU 3peHUST:

— B IIe4YaTHOM popMe yBEIMUEHHBIM LIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist i1 ¢ HapyIIEeHUSIMA CITyXa!

— B [Ie4aTHOHU ¢opme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMHU OTIOPHO-/IBUTATENIbHOTO arrapara:

— B TIeyaTHou opwme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0y4aronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  ¢dopmupoBanus NpodeCCHOHATBHBIX KOMIETCHIIM B MPOILECCE OCBOCHUS
JUCITUTUIMHBI ~ MCIIOJIB3YETCS  TEXHOJIOTHSI  MPOQECCHOHATBHO-PA3BUBAIONMIETO  OOyYCHUS,
mpelycMaTpuBaroias He TOJBKO Meperady TEOPETHUECKOro MaTepuana, HO U CTUMYJIUPOBaHUE
U pa3BHUTHEC MPOJYKTUBHBIX ITO3HABATEIBHBIX JACHCTBHHA CTYICHTOB (HAa OCHOBE IICHXOJIOTO-
MEeAarorn4eckoil TeOpUr MOITAMHOTO (POPMHUPOBAHUS YMCTBEHHBIX JICHCTBHI). AKTUBU3AINH U
WHTCHCU(PHUKAIIUN TTO3HABATEIILHOTO IPOIlecca CIIOCOOCTBYIOT MCIIOIB30BAHKE TEIaroruIecKon
ABPUCTUKH U MOJICTUPOBAHUE TPOOIEMHBIX CUTYAIIHIA.

B niporiecce mpemnogaBaHus TUCITUTUIMHBI UCITOJIB3YIOTCS CIISAYIOIINAE METOIBI:

— JICKIIHH;

— IOMAaITHHUE 3aJ[aHHUS;

— IpOOJIEMHBIC 3a/1aHUS;

— MHIUBUIyIIbHBIC TPAKTHYECKHUE 3aaHNUS;

— KOHTPOJIbHBIE OMPOCHI;

— myOMyHas 3amuTa JJabopaTopHbIX padoT;

— KOHCYJIbTAIIMH TIPETI0/IaBaTesIeH;

— caMocCTosTeNbHas pabdoTa CTYIEHTOB (M3yYEHHE TEOPETUYECKOTO MaTepuaa,


http://biblioclub.ru/index

MOJITOTOBKA K JIA0OPATOPHBIM 3aHSTHUSIM, BHIMIOJTHEHHE JOMAITHUX pa0doT, OATOTOBKA K OMPOCY
U 3a4eTy).

B pamkax ma0opaTOpHBIX 3aHSATHH TPUMEHSIOTCS METOJBI TPOCKTHOTO OOYYCHWS,
UCCIIEIOBATEIILCKUE METO/IbI, TPEHUHIOBbIE (DOPMBI, METOJI KOHKPETHBIX CUTyaluii. B mpomecce
CaMOCTOSITEIILHON JIeATEIHbHOCTH CTYJICHTHl OCBAMBAIOT M aHAIM3UPYIOT MEPEIOBOM HAy4YHO-
UCCIICIOBATEIILCKUI  OMBIT, HKCIIONB3YSl HMMEIOIIYIOCS JHUTEeparypy ©  HHOOpMAIlMOHHbBIE
TEXHOJOTHH, 3HAKOMSTCS C OCHOBHBIMH HAyYHBIMH >KypHAJIAMH II0 BOIMPOCAM H3YUYCHHUS
(U3NKO-XMMHUYECKIX CBOHCTB HAHOCTPYKTYP Pa3UYHBIX THUIIOB, BBICTYHNAIOT C JIOKJIAJIaMH
nepe]; OAHOKYPCHUKAMU, HAKAIUTMBAIOT Oarak 3HaHWM, TOJE3HBIX JIJIS BHITIOJHEHUS BBITYCKHOU
KBATH(UKAIIMOHHON PabOTHI.

ConpoBOXKJIEHHE CAMOCTOSITENILHOW pabOThl CTYJEHTOB TaKKe OpPraHW30BaHO B
cIeAyonmx Gopmax:

— moApoOHOE M3y4YeHHE HEKOTOPBIX Pa3JeNiOB JUCHUILIMHBI TIOCPEICTBOM H3YUCHHS
PEKOMEH/TyeMOH JIOTIOTHUTEIILHOW JIUTEPATYPHI;

— TOJPOOHOE M3YYCHHE HEKOTOPBIX Pa3/esioB AUCIHMILTUHBI MMOCPEICTBOM ITOATOTOBKH
COOOIICHUH, IPE3EHTAIINI, TyTeM Harucanus pedepaTuBHbIX padoT;

— KOHCYJBTAIlMM I Pa3bsCHCHHUS NPOOJEMHBIX MOMEHTOB IIPH CaMOCTOSITEILHOM
pacuIMpeHHOM H3YUYCHHUHU Pa3JIeJIOB TUCIUILINHBL.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCTIONb3YEMbIE B YIEOHOM IpoIIecce:

— JIEKIIUH C MPOOIEMHBIM H3JI0KEHUEM;

— 00CYXIEHHE CIIO’KHBIX BOIIPOCOB U MPOOIeM;

— MPUMECHEHHUE METO/Ia KOHKPETHBIX CUTYaIIHH.

HHTepakTuBHBIE 00pa30BaTEIILHBIC TEXHOJIOTHH: HE TIPSy CMOTPEHBI.

— paboTa B MaJIbIX Tpymmax.

Jlist iIr ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI TIPEIyCMOTPEHA OPTaHU3AIIHS
KOHCYJBTAIMI ¢ UCIIOB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHOYHbBIE CPeACTBA A5 TeKyIero KOHTPOJIsA YCIeBaeMOCTH U MPOMEeKY TOYHOMH
aTrecTauMu.

O1eHOYHBIMU CPEACTBAMH JUISI TEKYILETO KOHTPOJISL YCIIEBAEMOCTH SABJIIIOTCS: OTBETHI HA
KOHTPOJIbHBIE BOTIPOCHI, BHIIOJIHEHUE MPAKTUYECKUX 3a/laHul, pedepar, JOKIa.

4.1 DoHJ O1LIEHOYHBIX CPEaCTB AJid NPOBECACHUS TEKYIIET0 KOHTPOJISA.

4.1.1 Tembl pedepaToB U J0KI210B
B mporecce moaroToBKH J0KJIAA0B U pedepaToB M0 AUCHUILTHHE «MaTtepuanbl
HaHOAJIEKTPOHUKNY (hopmupyeTcs u oneHuBaetrcs Tpedyembie ®I'OC u OOII ns HanpaBieHus
11.03.04 DnexTpoHUKA U HAHORJEKTPOHUKA Npoduiisi «HTerpanbHas 3JeKTPOHHUKA, (OTOHUKA
Y HAHOAJICKTPOHHKA» MpodeccnonanbHbie komrereHuu — [1K-3, [TK-4.
Huxe npuBosTCS IpUMeEpHI TOKJIAJ0B U pedepaToB A paboueit mporpaMMBbl.
. HanowacTuip! 1 HAHOCTPYKTYpPBI B COBPEMEHHOW 3JIEKTPOHHKE.
. Hano4acTHIbl 1 HAHOCTPYKTYPHI B IEPCIIEKTUBHON JIEKTPOHHUKE.
. YTiepoHas HAHOYJIEKTPOHHUKA.
. MonekymsipHasi HAHOIJIEKTPOHUKA.
. JIMo/1bI HAa OCHOBE YTIIEPOTHBIX HAHOTPYOOK.
. TpaH3uCTOPHI Ha OCHOBE YIJIEPOAHBIX HAHOTPYOOK.
. DIIEKTpOHHBIE PUOOPHI HA OCHOBE OOPA3OTHBIX U OOPKAPOOHUTPUIHBIX HAHOTPYOOK.
. Anoaet Ha ocHOBE TpadeHa.
. TpaH3ucTOpsl Ha OCHOBE TpadeHa.
10. DnexTpoHHBIE TPUOOPHI HA OCHOBE I'Ppa)€HOBBIX HAHOHUTEN M OCTPOBHBIX

HaHOCTPYKTYD.
11. DneKkTpoHHBIE YCTPONCTBA HA KBAHTOBBIX TOUKAX MOJIYIPOBOAHUKOBBIX MAaTEPHAIIOB.

O©CoOoO~NOoO O WDN P



12. DnexTpoHHbIE YCTPOICTBAa HA HAHOHUTSX MOIYIPOBOIHUKOBBIX MaTEPUAIOB.

13. DnekTpoHHBIE YCTPOICTBA HA HAHOTPYOKaX MOJTYNPOBOJHUKOBBIX MATEPHAIIOB.

14. KpemHueBas HAaHOAJIEKTPOHUKA.

15. KpemHueBbIE U TepMaHUEBbIE HAHOCTPYKTYPBI B 3JIEKTPOHUKE.

16. KpemHMEBbIE TeTEpOHAHOCTPYKTYPHI B AJIEKTPOHUKE.

17. Hanoctpykrypsl GaN, InP, INAS B anekTpoHUKE.

18. Oxcunneie HaHOCTPYKTYpbl ZNO 1 CdO B 3neKTpOHUKE.

19. Cynbduaasie HaHOCTPYKTYpBI ZNS 1 CdS B 211K TPOHHKKE.

20. Cynsdumable HaHOCTPYKTYpbI PDS 1 SnS; B anekTpoHuke.

21. Cenenugasie HaHOCTPYKTYphI ZNSe, CdSe, PbSe B siekTpoHuKe B OMTO3IEKTPOHHUKE.

22. Tennypunnsie HaHocTpykTypsl ZnTe, CdTe, PbTe B anekrponuke u
OTTORJIEKTPOHHUKE.

23. HaHoIIeHKH IOTYTTPOBOJHIUKOBBIX MaTEPHAIOB B AJIIEKTPOHUKE.

24. TlonynpoBOJHUKOBBIE HAHOCTPYKTYPHI JJIsl HAHOCEHCOPOB U HAHOJATUHKOB.

25. HaHOHWTH 1 HAHOTIPOBO/Aa HA OCHOBE METAJUIOB B HAHOAJIEKTPOHUKE.

26. HaHOIJIEHKU METaJIOB M UX MEePCIEKTUBBI IPUMEHEHHUS B HAHOAJIEKTPOHHKE.

27. KomnbproTepHOE MOACTHUPOBAHUE HAHOPA3MEPHBIX JIEMEHTOB KBAHTOBOM
SIEKTPOHUKHU.

28. MeTopI KOMIIBIOTEPHOTO MOJICTUPOBAHMSI HAHOCTPYKTYP JUISL ONITOAIEKTPOHUKH.

29. KoMnbpIoTEpHOE MOJEIMPOBAHNE CBOMCTB U XapaKTEPUCTUK HAHOCEHCOPOB.

Ilepeuens yacmeii KomnemeHyutl, NPOBePIEMbLX OYEHOYHBIM CPEOCMBOM:

[1K-3: CnocobeH cTpouTh mnpocredne (uandeckrne W MaTeMaTUYeCKUe MOJENU
npubOpoOB, CXEM, YCTPOHCTB M YCTAaHOBOK D3JEKTPOHHKH M HAHOZJIEKTPOHUKH PAa3IUYHOTO
(YHKIIMOHAJIBHOIO Ha3HAYEHUs, a TAaKXKe HCIOJIb30BaTh CTaHIAPTHBIE MPOrpaMMHBIE CPEICTBA
UX KOMITBIOTEPHOTO MOEITHPOBAHHUS

[IK-4 CnocoGeH apryMeHTHMpPOBaHO BBIOMpAaTh U peaTU30BBIBATH Ha MPAKTUKE
3PPEKTUBHYIO METOJIUKY JKCIIEPHMEHTAILHOTO HCCIEOBAHUS MAapaMETPOB M XapaKTEPUCTHK
npubOpoOB, CXEM, YCTPOHCTB M YCTaHOBOK 3JEKTPOHMKM M HAHO3JIEKTPOHUKU Pa3INYHOTO
(YHKIMOHATHLHOTO Ha3HAYCHHUS.

Kpumepuu oyenku ooxknaoa:

OTMeTKa  «3a4TEHO»  BBICTABISIETCS  CTYJIEHTY, €CIH  JOKJIaJ  COOTBETCTBYET
IOpeIbSBIsSEMBIM K HEMY TpeOOBaHHMSIM O O0bEMY U CTPYKType M BBICKa3aHO COOCTBEHHOE
CYXJICHHUE 110 pacCCMaTPUBAaEMON TEMe.

OTMeTKa «HE 3auTeHO» BBICTABISAETCS CTYAEHTY, €CIM B JOKJIaJe OTCYTCTBYET
COOTBETCTBUE MEXIy 3aJaHHONM TeMoW pedepaTuBHON pPAaOOTHI M HM3YyUYEHHBIMH HAyYHBIMU
UCTOYHHKAMHU, HCTOYHMK IUIOXO IPOAHAIM3UPOBAH, COOCTBEHHBIX CYXIEHUH IO JOKIaay
CTYJCHT HE UMeeT.

Kpumepuu oyenxu pegpepama:

— OLEHKa «OTJIMYHO» BBICTABJISIETCS CTYACHTY, eciu pedepar COOTBETCTBYET
NPEIbSBISIEMBIM K HEMY TpeOOBaHUSAM 1O 00BEMY, CTPYKTYpE, ODOPMIICHUIO U TIPU HATTHCAHUH
pedepara cTyaeHTOM ObUIa TIIyOOKO M3yuyeHa Hay4dHas JMTEpaTypa, OTPaKEeHbI CYILIECTBYIOIINE
B HayKe TOYKH 3pEHHsI U BBICKa3aHO COOCTBEHHOE CYKICHHUE 10 pACCMaTPUBAEMON TEME.

— OIIGHKAa «XOpOIIO» BBICTAaBISAETCS CTYACHTY, eciau pedepar COOTBETCTBYET
NPEIbSBISIEMBIM K HEMY TpeOOBaHUSAM 1O 00BEMY, CTPYKTYpE, ODOPMIICHUIO U TPU HATTHCAHUH
pedepara uMm OblTa M3ydyeHa HayyHas JIMTEPATypa, OTPaXKEHbI CYIIECTBYIOIIME B HayKe TOUKH
3peHusi, HO HE BBICKA3aHO COOCTBEHHOE CYXKIEHHE IO paccMaTpuBaeMoOil Teme, HMEIOTCS
HE3HAYUTENIbHbIC POOEIbl B 3JI0KEHUN HAYYHOTO MaTepualia 1o TeMe.

— OILIGHKa «YyJOBJETBOPUTENBHO» BBICTABIAETCS CTYIEHTY, €CIM MpU HaNHCAHUU
pedepara BOmpockl TeMbI PACKPBITHI HEAOCTATOYHO MOJTHO, UMEIOTCSL HEIOCTATKU B 0(OPMIICHUHT
pedepaTuBHOMN PabOTHI.

— OLIEHKa «HEYJIOBJIETBOPUTEIHHO» BBICTABISACTCS CTYIEHTY, €ciau B pedepare
MPUCYTCTBYET IUIaruar, CTyIAEHT HE MPOSBHJI CAMOCTOSITEIbHOCTH MPU BBHIMOJIHEHUH HAyYHOU



paboThl, 3aMMCTBOBAJ MaTepuall, OTCYTCTBYET COOTBETCTBHE MEXIy TEMOH pedepaTUBHOU
paboThI ¥ N3yYEHHBIMU HAYYHBIMU UCTOYHHUKAMU; paboOTa BBIIIOJHEHA C TPyObIMU HapyLICHUSIMU
TpeboBaHui K OGOpMIICHHIO, TpHU 3amuTe pedepata CTYACHTOM IMPOJEMOHCTPUPOBAHO
OTCYTCTBHUE 3HAHUI HEOOXOJMMOI0 MaTepuaa o TeMe.

4.1.2 TlpuMepbl NPAKTHYECKHX 3aJaHUH

B mpouecce MOArOTOBKM U BBINOJHEHUS NPAKTHUYECKUX 3aJaHUN IO HUCHUIUIMHE
«Matepuaiibl HaHORJICKTPOHUKIY opMupyeTcst U onleHuBaroTcs Tpedyembie PI'OC u OOII ans
HanpaBienuss 11.03.04 DrnexTpoHMKa W HAHOAIEKTpOHHMKA Tnpoduis «MHTerpanbHas
3JICKTPOHMKA, OTOHHKA U HAHOZJIEKTPOHUKa» npodeccruonanbubie kommnereHuu — [1K-3, T1K4.

Hwxe npuBoasATCS MpUMeEpHI IPaKTHUECKUX 3aJaHui ISl paboyei mporpamMMel.

1. OGocHyiiTe UCIOJIb30BAaHUE PA3TUYHBIX THUIIOB YIJIEPOIHONW HAHOTPYOKH/HAHOTPYOOK
JUI CO3JJaHHMS HAHOPA3MEPHOTO JMO/a PA3IMYHOro (PYyHKIIMOHAIBHOTO Ha3HAuYCHHsI Ha OCHOBE
YTIEPOAHON HAHOTPYOKU/HAHOTPYOOK.

2. Ilpennoxute u 000CHYHTE HCTPYKTUBHYIO CXEMY HAaHOPa3MEPHOT'O JMO0JIa Ha OCHOBE
rpad)eHOBBIX HAHOYACTHUIL PA3TMYHON MOP(OTIOTHH.

3. Ilpemnoxkute u 00OCHYHTE KOHCTPYKTHBHYIO CXEMYy HaHOpPa3MEpHOTO IHOJa Ha
OCHOBE KPEMHHUEBBIX HAHOYACTHUIL PA3IMYHON pa3MEepPHOCTH.

4. Ilpemoxure 1 000CHYHTE KOHCTPYKTUBHYIO CXEMY HAaHOPa3MEPHOI'0 TPAH3MCTOpa Ha
OCHOBE YIJIEPOJIHON HAHOTPYOKH.

5. Ilpeanoxxure U 000CHYHTE KOHCTPYKTUBHYIO CXEMY HAaHOPa3MEPHOI'O TPaH3UCTOpa Ha
OCHOBE Tpa)eHOBOM HAHOYACTHIIBIL.

Ilepeuens yacmeii komnemeHyutl, NPOBePIEMbLX OYEHOUHBIM CPEOCMBOM:

[1K-3: CnocoOeH cTpouTh npocTelye QU3MUECKHe W MaTeMaTU4YecKHe MOJeNn
npuOOpOB, CXEM, YCTPOHCTB M YCTAaHOBOK D3JEKTPOHHUKM M HAHOAJIEKTPOHUKU Pa3IM4YHOIO
(YHKIMOHAJIBHOIO Ha3HAUYEHUs, @ TAaKXKe HCIOJIb30BaTh CTaHIAPTHBIE MPOTpPaMMHBIE CPEICTBA
UX KOMITBIOTEPHOTO MOJAETUPOBAHUS

[IK-4 CnocoGeH apryMeHTHMpPOBAaHO BBIOMpaTh W pEaTU30BBIBATH Ha MPAKTUKE
3} (HEKTUBHYIO METOAMKY 3KCHEPUMEHTATbHOIO MCCIEIOBAHUS MapaMEeTPOB U XapaKTEPUCTHUK
npubOpoOB, CXEM, YCTPOHCTB M YCTaHOBOK 3JEKTPOHMKM M HAHO3JIEKTPOHUKU Pa3INYHOTO
(GYHKIIMOHAJIBHOTO Ha3HAYEHUS.

Kpumepuu oyenxu:

- OLIEHKA «OTJIMYHO»: CTYJICHT CBOOOJHO OTBEYAET HA JIaHHBIE BBIILIE BOIIPOCHI, AKTUBHO
y4acTByeT B JHMCKYCCHHM M B pa0OTe€ HAy4YHOTO KOJUJIEKTHBA, P€Yb OTIUYAETCS I'PAaMOTHOCTHIO,
HCIIOJIb30BaHUEM NMPOPECCHOHATBHO-OPUEHTUPOBAHHON TEPMUHOJIOTHH; JOMYCTUMBI 3aMUHKU U
HENPOAOKUTEIbHBIE OCTAHOBKU;

- OIICHKa «XOPOIIO». CTYACHT OTBEYAaeT Ha JaHHBIE BBIIIE BOIPOCHI, y4aCTBYET B
JUCKYCCMM M B paboTe HAy4YHOTO KOJUIEKTMBA, peYb OTIMYAETCI TI'PAMOTHOCTBIO,
UCIIOJIb30BaHUEM TPO(ecCHOHATbHO-OPUEHTUPOBAHHON TEPMHUHOJIOTUH; HO MPHUCYTCTBYIOT
HEMPOJIOJKUTEIbHBIE OCTAHOBKH U HETpyOble OIMOKHY;

- OIICHKAa «yJA0BJETBOPUTEJIbHO»: CTY/ICHT HE JaeT MOJHOLIEHHOTO CBA3HOIO OTBETA HA
BOIIPOC, HO KOMMYHHMKATUBHBIM 3aMbICEJl IPOCMATPUBAETCA U B LIEJIOM COJEP)KAHUE MOYKHO
CUMTaTh BEPHBIM, y CTYJIEHTa MPHUCYTCTBYIOT HEKOTOpbIE TPYAHOCTH B y4yacTHH B Oecene u
paboTe B HAyyHOM KOJIJIEKTHBE, OOJBIIOE KOJIMYECTBO OLIMOOK B OINpPENENIeHUH pPadOUYNX
MOHSTH; CTYy/JIEHT HE BJaJieeT B JOCTATOYHOM CTENEHU HABBIKOM (HIIOJIOIMYECKOTO aHaln3a
TEKCTOB POMaHTH3Ma U pealn3Ma;

- OLIEHKA «HEeYI0BJeTBOPUTEIbHO»: CTY/IECHT HE JJaeT CBA3HOI'O OTBETAa HAa BOINPOC WIIH
BBICKa3bIBaHUS MIOBEPXHOCTHBI M HESCHBI, Y CTYACHTA TPYJHOCTH B Y4acTHH B Oecene u paboTe B
HAy4YHOM KOJUIEKTHBE, OOJIbIIOE KOJIMYECTBO OIIMOOK B OMPECIICHUN paboynX MOHSATHHA.

4.1.3 KoHTpoabHbIe BONPOCHI N0 y4eOHOIi mporpamme
Hwxe  npuBogsarcs MpUMEPEI KOHTPOJIBHBIX BOIIPOCOB o pasgeny



«ITonynpoBOAHUKOBBIE HaHOMAaTEpUANIbI B 3JCKTPOHHBIX YCTPOHCTBaxX» pabodell mporpammbl.
[TonHBI KOMIIJIEKT KOHTPOJIBHBIX BOINPOCOB JUIsl OCHOBHBIX pa3lesioB pabodell ImporpaMMsl
npuBoautcs B POC nuctuminabl « Matepraibl HAHOJICKTPOHUKID.

1. Kak u3MeHstoTCs 3JIeKTPOHHbIE CBOMCTBA YIIIEPOJHBIX HAHOTPYOOK C yBEJIIMUEHUEM UX
JUTMHBI ¥ TOJIIIMHBI?

2. Kakue oCHOBHBIE TapaMeTphbl YIIIEPOAHBIX HAHOTPYOOK ONPEEIIAIOT UX IPUMEHEHHUE B
AJIEKTPOHHBIX YCTpOiicTBax?

3. Kak H3MEeHSIOTCS 3JEeKTPOHHBIE XAPaKTEPUCTUKHU I'pa)€HOBBIX HAHOCTPYKTYp C
YBETMYCHUEM UX JUIMHBI/ TOJIIIUHBI?

4. Kakue OCHOBHbIE MapaMeTpbl TIpadEHOBBIX HAHOCTPYKTYp OIpPENENsAoT HX
IIPUMEHEHHUE B AJIEKTPOHHBIX yCTpOCTBaxX?

Ilepeuenv uacmeti KomMnemenyutl, NPOBEPSIEMbIX OYEHOUHBIM CPEOCMBOM.:

[1K-3: CnocobGeH cTpouTh npocTede (QU3NUECKUE W MaTeMaTHYeCKHE MOJeNn
npubOpoOB, CXEM, YCTPOHCTB M YCTAaHOBOK 3JIEKTPOHMKM M HAHO3JIEKTPOHUKU pPa3IUYHOIO
(YHKIIMOHAJIBLHOTO HA3HAYEHMsI, @ TAK)K€ MCIIOJIb30BaTh CTaHAAPTHBIE MPOTrpaMMHBIE CPEACTBA
UX KOMIBIOTEPHOI'O MOJAEIHPOBAHHUS

[1K-4 CnocoGeH apryMEeHTHpPOBAHO BBIOMpAaTh W pEalU30BBIBATH Ha MPAKTUKE
3¢ (EeKTUBHYIO METOJUKY 3KCIEPUMEHTAIBHOIO HMCCIEJOBAHUS MApaMETPOB U XapaKTEPUCTHK
npuOOpOB, CXEM, YCTPOMCTB M YCTAHOBOK 3JEKTPOHUKM M HAHOIEKTPOHUKH Pa3IMYHOTO
(YHKLIHMOHAJIBHOTO HA3HAYECHHUS.

Kpumepuu oyenxu:

OneHka «3a4TeHO» CTaBUTCSA, €CJIM IPOJEMOHCTPUPOBAH JOCTATOYHBIH YpPOBEHb
APYAMPOBAHHOCTU CTYAEHTA, BBIBOJbI U HAOJIOJCHUS CaMOCTOSTEIbHBI, COONIOIEHA KyJIbTypa
YCTHOTO M MHCbMEHHOTO W3J0XKEHHs MaTepHuaja U B IeJIOM MPOAEMOHCTPUPOBAHBI 3HAHUS U
YMEHHSI HEOOXOAUMBIX KOMITETEHIIHH.

OreHKka «He 3a4TeHO0» CTAaBUTCS, €CIIU CTYJIEHT HE MOXKET J1aTh MPaBHJIbHbIE OTBETHI HA
80% BompoCoB MK HE COOTIOIEHBI XOTSI OBl 2 U3 OCTaBIIUXCS TPEOOBAHUH.

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl MPOBeIeHHs MPOMEKYTOYHONH aTTeCTAIlUH.

4.2.1 Bonpochl AJ151 MOATOTOBKHU K IK3aMeHY

1. Ilpenmet HaHOAMEKTPOHUKH. OCHOBHBIE TIOHSATHS U TEPMUHOJIOTHS HAHOAJIEKTPOHUKH.

2. DyHIaMeHTANbHbIE 3aKOHOMEPHOCTH, ONPEACISIONIMX CBOMCTBA HAHOPA3MEPHBIX
CTPYKTYD, UCTIOJIb3yeMbIE B HAHOIJIEKTPOHHUKE.

3. DOKOHOMHMYECKHE U TEXHOJOIMUECKHE OCHOBBI Iepexofa OT 3JEMEHTOB
MHUKPOAJIEKTPOHUKHU K HAHOIJICKTPOHHUKE.

4. Dpomouus  HOJXYNPOBOJHUKOBOH  3JeKTpOoHUMKH.  [IpubnmkeHuss  pasMepoB
TBEPJOTENBHBIX CTPYKTYp K HAHOMETPOBOW oOsacTi. OCHOBHBIE TIpEeUMyIecTBa MPHOOPOB Ha
OCHOBE KBaHTOBOPA3MEPHBIX CTPYKTYP MO CPABHEHUIO C KIACCUUYECKUMH MOTYIPOBOTHUKOBBIMH
npubopamu.

5. Peanmmzanust OZHODJIEKTPOHHOTO TPAH3UCTOPA B IOJYNPOBOAHUKOBOW, YTIEPOTHOM,
MOJIEKYJISIPHOM 3JIEKTPOHUKE.

6. OcobeHHOCTH (PHU3WKH TOJYPOBOAHUKOB B ME30- M HAHOCKOIMYECKHE CHCTEMax.
XapakTepucTUUYeCKUe JUIMHBI B  ME30CKONMUYECKHX cHucTeMaX. KBaHTOBO-MeXxaHHUYecKas
KOTE€PEHTHOCTb.

7. IlpumeHeHHs TOTEHIMANBHBIX M KOHEYHOW TIyOMHBI (TMPAMOYTOJbHAS,
napadomyeckast, TpPeyroJibHas1) IUIsl OMMUCAHUS CBOMCTB HAHOCTPYKTYP. [IJTOTHOCTH COCTOSHUI 1
pasMepHOCTh HAHOCHCTEMBI.

8. KBaHTOBEIC SIMBI, KBAHTOBBIC HUTH, KBAHTOBBIC TOUKH.

9. TpancnopT HocuTeneil 3apsiia BAOJb MOTEHIUATBHBIX 0apbepoB B HAHOCTPYKTYpax:
¢dazoBas uHTEp(dEpeHIUS AICKTPOHHBIX BOJH, KBaHTOBBIM 3(dekr Xomma, npubopbl Ha
UHTEPPEPEHIIMOHHBIX dPPeKTax.



10. TynnenupoBanue HocuTenel 3apsaa. CTPyKTYphI C BEPTUKAIbHBIM IIEPEHOCOM H
KBAaHTOBbIE CBEPXpEETKH. OAHOAIEKTPOHHOE TYHHEIMPOBAHUE.

11. ITpuGops! HA Y deKTe 0MHOITCKTPOHHOTO TYHHEIUPOBAHUS.

12. CnunHoBble 3(QGeKThl B HAHOCTPYKTypaX. I MraHTCKOE€ MarHUTOCOIPOTHBIICHHE.
CrninH-3aBUcHMOe TyHHenMpoBaHue. CIIMHTPOHHBIE TPUOOPHI.

13. TpaguuHOHHbIE METOABI HAHECEHUS MIIEHOYHBIX HAHOCTPYKTYP.

14. MeTo/1bI BhIpallliBaHUs HAHOHUTEH U HAHOTPYOOK.

15. Hanosmmmrorpadus. CpaBHeHHE HAHOJUTOTpaQUIECKUX METOJIOB.

16. ManunynupoBaHue HaHOCTPYKTypaMH M HX MOJU(PUIMPOBAHUE C IOMOIIBIO
cnektpockonmui CTM u ACM. ®usmyeckue MOPOILECChl, HCMOJb3YEMbIE JJISI ATOMHBIX
MaHHUITYJISA LU,

17. ITpumepsl HAHOCTPYKTYP, CHOPMUPOBAHHBIX C MTOMOIIIBI0 MeTo10B CTM 1 ACM.

18. Yiyumenne xapakTepUCTHK Si-OCHOBAHHBIX MPUOOPOB C MOMOIIBI0 HAHOCTPYKTYP.
Vcnonb30BaHus «HANPsHKEHHOro KpeMHMs». HoBble o3aTBOpHBIE HAHOMATEPUAIIBI C JTYYILIUMHU
1o cpaBHeHHIO ¢ Si02 TUAIEKTPUYECKIMHU XapaKTEPUCTUKAMHU.

19. Vcnonp30BaHuss HAHOIPOBOOB AJISl PEIIEHUS POOIIEMbl MEKCOESTUHEHUH.

20. KBanToBbIii nHTEp(HEPEHIIMOHHBINA TPAH3UCTOP U OTHOIICKTPOHHBINA TPAH3HUCTOP,

21. TpaH3uCTOp Ha rOPSYUX AJIEKTPOHAX, TYHHEIbHO-PE30HAHCHBIN MO U TPAH3UCTOP.

22. Yrnepoansie HanoTpyOku (YHT) B HanoanekTponuke. duoas na YHT.

23. Tpanzucropsl Ha YHT.

24. DnexTpoHHbIE Jormueckue eMenTsl Ha YHT. Dnements! mamsatu na YHT.

25. [lepcriekTUBBI ¥ IpenMyIecTBa rpad)eHOBOM 3IEKTPOHUKH.

26. TpaH3uCTOpPHBIE CTPYKTYPHI HAa OCHOBE TrpadeHa.

27. Jlazepbl ¢ KBAaHTOBBIMU sIMAMU U TOUKaMu. PDOTONPUEMHHUKH HA KBAaHTOBBIX SIMaXx.

28. IIpubopsI 1 ycTpoicTBa HAa MHTEPPEPEHIIMOHHBIX dPPEeKTax.

29. HaHOKOMITBIOTEPHI.

30. [Mony4eHre 1 MPUMEHEHNE KBAHTOBO-pa3MepHBIX Si-Ge HaHOCTPYKTYP.

31. Onrtuueckue u GOTOdICKTpUIecKre CBoMCTBa Si-Ge HaHOCTPYKTYP.

32. CnunTpoHHbIe ycTpoiicTBa. CUnThIBarOasi MarHUTHas FOJIOBKA HA TMTAaHTCKOM
MarHUTOCOTIPOTHUBIICHUHU.

33. DneMeHTHl JSHEProHe3aBUCHMMON NaMiTH Ha OCHOBe 3¢¢eKra T'MTraHTCKOTO
MarHUTOCONIPOTUBIIEHUS U CIIMH-3aBUCUMOM TyHHENUPOBaHWU. CIUH-BEHTUIIbHBIM TPAH3UCTOP.

34. DneKTpOHHBIE CEHCOPHI Ha OCHOBE YIJIEPOAHBIX U OOPa30THBIX HAHOTPYOOK.

35. DneKTpoHHBIE CEHCOpPHI Ha OCHOBE HAHOCTPYKTYPHPOBAHHBIX  OKCHJIHBIX
MOJIyTIPOBOIHUKOB.

36. DIeKTpOHHBIE CEHCOPHI HA OCHOBE MOJYTIPOBOTHUKOBBIX HAHOHUTEH.

37. HanobuonnexkTpoHuka. KuJIKoCTHbIE TPAH3UCTOPHI. SYeWKH MaMATH U JIOTMYEeCKHe
AIIEMEHTHI.

Ilepeuens uacmeii Komnemenyui, nPOGEPAEMbIX OYEHOUHBIM CPEOCBOM.

[1K-3: CnocobGeH cTpouTh mpocTedne QU3NIECKUe W MaTeMaTHYECKHEe MOJENN
npubOpoOB, CXEM, YCTPOHCTB M YCTAaHOBOK 3JEKTPOHMKH M HAHOZJIEKTPOHUKU Pa3IUYHOTO
(GYHKIIMOHAJIBLHOTO HA3HAYEHMsI, a TaKKe HMCIOJIb30BaTh CTaHAAPTHbIE MPOTrpaMMHbBIE CPEACTBA
UX KOMIBIOTEPHOT'O MOJETHPOBAHHUS

[IK-4 Cnoco0eH apryMEeHTUPOBAHO BBIOMpPAaTh M PEATU30BbIBATH Ha IPAKTHUKE
3QPEKTUBHYIO METOJUKY 3KCIIEPUMEHTAIBLHOIO HCCIIEAOBAHUS MapaMeTpOB M XapaKTEPHUCTUK
npubOpoOB, CXEM, YCTPOHCTB M YCTaHOBOK 3JEKTPOHMKM M HAHO3JIEKTPOHUKU PA3IMYHOTO
(YHKIMOHATIBHOTO HA3HAYCHUS.

OneHka 3HaHUI Ha 9K3aMEHE TPOU3BOAUTCS 10 CIEAYIOLUIUM KpUMepUsIM.

— OTMETKa «OTJHMYHO» BBICTABISIETCS CTYJEHTY, €CIM OTBET MOJHBIN, MPaBUIbHBIM,
CaMOCTOSITCJIBHBIM, MaTepuall H3JI0KEH B ONPEICIIEHHOM JIOTMYECKOM IIOCIEN0BAaTEIbHOCTH
JEMOHCTPUPYETCS. MHOT'OCTOPOHHOCTH IOJIXOJ0B, MHOTOACIIEKTHOCTh OOCYKJIEHHS MPOOIEMBI,
YMEHHUE apryMEeHTUPOBaTh COOCTBEHHYIO TOUKY 3pEHMSI;



— OTMETKAa «XOPOLI0» BHICTABISETCSA CTYJEHTY, €CIIM OTBET MOJHBIA M MPaBUJIBHBIN Ha
OCHOBE HM3Y4YCHHbBIX KOHLENUUN W TEOpHH, MaTepuasl U3JI0KEH B ONpPENETIEHHOM JIOrM4ecKOu
MOCJIEIOBATEIbHOCTH, IMPH 3TOM JOMYCKAIOTCS HECYLIECTBEHHBIC OIIMOKM WM TPAKTOBKH
CUTYyalU;

— OTMETKa «Y/AOBJETBOPUTEJIbHO» BBICTABISETCS CTYACHTY, €CIIM OTBET IOJHBIH, HO
JIONyIIEHa CYLIECTBEHHasl CMBICIOBAs OIIMOKAa WM OTBET HEIOJHBIMA, HECBSI3HBIA, HE
NPOSIBIAIOTCS YMEHUS 0000111aTh, aHATHU3UPOBATh, JOPMYIUPOBATH BHIBOJIBI,

— OTMETKa «HEyJOBJIETBOPHTEJIbHO» BBICTABISETCA, €CIM OTBET OOHApyXHUBaeT
HE3HAHHE OCHOBHOTO CO/ICpKaHMsI y4eOHOTO MaTepuania.

OneHouHble cpeAcTBA JUIsl MHBAIMAOB M JIML C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI BEIOMPAIOTCS C yUETOM MX MHIUBHIYAJTbHBIX CUXO(PHU3MUECKUX 0COOEHHOCTEH.

— Npu HEOOXOAMMOCTH HHBAIUAAM M JHMIAM C OrPAaHUMYEHHBIMH BO3MOXKHOCTSMH
3JI0POBBSI ITPEIOCTABIISIETCS TOTIOIHUTENILHOE BPEMS JIJIs IOATOTOBKHM OTBETA HA 3a4eTe;

— IIpY IPOBEICHUH IPOLETyphl OLEHUBAHUS PE3yJIbTATOB 00Y4YEeHUSI MHBAIUJOB U JIMIL C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI IIPEAYCMATPUBACTCS MCIOIH30BAHNE TEXHUYECKHX
CpEeACTB, HEOOXOIUMBIX UM B CBS3H C UX MHIMBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YYAIOIIMXCS C OTPaHUUYECHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI
U MHBAJIUAOB HpoOlelypa OLEHUBAHUSA pPE3YyJIbTATOB OOYYEHHUS [0 JUCLMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Tponienypa oneHMBaHUs Pe3yJIbTATOB OOyUYEHMsI MHBAIMIOB U JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JUCHHIUIMHE (MOAYIIO) MHpPEIyCMAaTPUBACT MPEIOCTABICHUE
uHpopmauuu B (opmax, aganTUPOBAHHBIX K OrPAHUYEHUSM HUX 3/0pOBbS U BOCIPHSITHUSA
uH(popMauu:

Jist a1 ¢ HapyUIeHUsIMU 3pEHUS:

— B IIe4YaTHOM opMe yBEIHMUEHHBIM LIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist it ¢ HapyIIeHUsIMA CITyXa:

— B TIeyaTHou opwme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

Jnist U1 ¢ HapyIIEHUSIMHU OTIOPHO-/IBUTATENILHOTO arnmapara:

— B TIeyaTHou opwme,

— B (hopMe 2IEeKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJLHOH Y4eOHOIl JIMTEpPaTyphbl, HEOOXOAUMON
JJISI OCBOEHMS JUCUMILIUHBI (MOLYJISA).

5.1 OcHoBHas JuTepaTypa:

1. bopucenko B.E., BopooseBa A.U., lanunrok A. JI., YTkuna E.A. - Hanosnektponuka:
teopus U npaktuka. M3garensctBo "Jlabopatopus 3nanuit". 2020. M3nanue 5-¢ u3a. C. 369. —
Pexxum noctyna: https://e.lanbook.com/book/151562

2. bopucenko B. E., lanmmok A. JI., Murac /I. b. - CniuaTpoHuKa: ydeOHOe ocoOHe.
N3znarensctBo "Jlaboparopus 3nanuii". 2021. 2-e uzza. C. 232.

3 HanoonekTponuka [DneKTpoHHBIH pecypc]. VYueOHuWk ans  OakanaBpwara W
maructpatypsl. CuroB A.C. - ortB. pex. — 2018. 297 c¢. — Pexum pocryna:
https://urait.ru/book/nanoelektronika-413974

4. Illyka A. A. HanosnekTpoHuKa [DIEKTPOHHBIA pecypc] : yueOHHK i OakamaBpuaTa
u maructparypsl / A. A. Illyka ; mox oomr. pex. A. C. Curosa. - Mocksa : FOpaiir, 2018. - 297 c.
— Pexxum noctyna: https://urait.ru/book/nanoelektronika-413974.

5. lIparynog, B. I1. Hanoanektponuka B 2 4. [DnekTpoHHBIH pecypc]. Yactp 1. - 3-e 3.,
ucnp. u gon. - MockBa  HOpaitir. — 2017. - 285 c¢. — Pexum pocryna:
https://urait.ru/book/nanoelektronika-v-2-ch-chast-1-420921




JI1s OCBOEHMSI IUCLUIIIMHBI MHBAIMIAMU U JIUIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU
3I0pOBbsl UMEIOTCS U3JJaHUsI B JIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX
«JIanp» u «fOpaitr».

5.2 JlonoiHMTeIbHAS JIUTEPATypa

1. Hanorexnomnoruu B 3nekrponuke-3.1. Ilox pemaknuert Yammeirnna FO.A. Mocksa:
Texnocdepa, 2016. 480 c. - Pexum JIOCTyTIa!
http://biblioclub.ru/index.php?page=book_red&id=444856

2. HaHosnekTpoHuka: Teopusi W MpakTHKa [DiekTpoHHBIA pecypc] : yue6. / B. E.
bopucenko [u np.]. - 4-e. - Mockga : Jlaboparopus 3nanumii, 2015. — 369 c. — Pexxum nmoctyma:
https://e.lanbook.com/book/84103.

3. OcHOBBI HaHO- ¥ (PYHKIIMOHAIBHOU 3JICKTPOHUKH [DNEKTpOHHBIA pecypc]. CMUpPHOB
10.A., Cokonos C.B., TuroB E.B. U3narensctBo "Jlanw". — 2013. 2-¢ u3a., ucnp. — 320 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/5855

4. MUKpPODJIEKTPOHHUKA: OCHOBBI MOJICKYJISIPHOW 3JICKTPOHUKU. 2-€ W31., UCIP. W JIOI.
VYuebHoe mocobue s By3oB. [ImoraukoB I'.C., 3aiineB B.b. — — M.: MI'Y — 2017. ¢ 166. —
Pexxum nocryma: https://biblio-online.ru/book/ASFC8C89-8C38-4975-B21D-55FA48F76917

5. OnrosnekTpoHrKa W HAaHO(OTOHWKA [DJNEKTPOHHBIA pecypc]| : ydeOHoe mocodue /
UrnatoB A. H. - CII6. : Jlawms, 2017. - 596 c. — Pexum gocryna:
https://e.lanbook.com/reader/book/95150.

6. CoBpeMeHHasi onTuka U (POTOHHKA HAHO- U MUKpPOCHCTEM [DJIEKTPOHHBIN pecypc] /
Kympuna 0. H. - M. : OU3IMATIIUT, 2016. - 440 c. — Pexum pgocryna:
https://e.lanbook.com/book/91158.

7. ®u3NYecKue OCHOBBI KPEMHHEBON HAHODJIEKTPOHUKH [DIIEKTPOHHBIN pecypc| : yueo.
nocobue / I'. U. 3ebpeB. - 3-¢ uza. (91.). - MockBa: Jlaboparopus 3Hanwmii, 2015. - 243 c. —
Pexxum moctyna: https://e.lanbook.com/book/66216.

8. DnexTpoHHBIE CBOWCTBA M TNPUMEHEHHE HAHOTPYOOK [DIEKTpOHHBIN pecypc]|
monorpadus / I1. H. JIpsiukos. - 3-e u3a. (31.). - Mocksa : Jlabopatopus 3uanwmii, 2015. - 491 c.
— Pexxum nocryma: https://e.lanbook.com/reader/book/66217.

9. Ipo6ot I1. H. Hanoanekrponuka [DekTpoHHBIN pecypc]: yueOHoe mocodue. Tomck:
TYCVYP. — 2016. — 286 c. - Pexxum nocrymna:
http://biblioclub.ru/index.php?page=book_red&id=480771

10. TlomympoBogHWK U (¢EeppOMAarHETUK MOHOOKCHJ €BpONUS B CIUHTPOHUKE
[DnexTponHsbIit pecypc] : moHorpadus / A. C. bopyxosudy, A. B. Tpomms. - 1-e u3za. - CaHkt-
[MerepOypr : Jlaub, 2017. - 288 c¢. — Pexxum mocrtyma: https://e.lanbook.com/book/90864.

5.3. Ilepuoauyeckune U31aHUA:

1. Bassl nanubeix komnanuu «Vcer Brroy http://dlib.eastview.com

2. DnextponHas oudanoreka GREBENNIKON.RU https://grebennikon.ru/

3. HayuHo-teopeTnueckuit KypHaI «Duznka TBEPJIOTO TeJay
http://journals.ioffe.ru/journals/1

4. HayuHo-TeopeTnueckuil sxypHan «XypHa s5KCIepUMEHTAIbHON U TEOPETHUECKOM
busukm» https://wwwe.elibrary.ru/contents.asp?titleid=8682

5. HayuHsrii 0030pHBIi )KypHaI «Ycrexu puzndeckux Hayk» https://ufn.ru/

6. HayuHnblii 0030pHBIi )ypHAT « Y criexu xuMum» https://www.uspkhim.ru/

7. HayuHo-ITpon3BOJICTBEHHBIN )KypHan «HanorexHnonoruu. Dxonorus. [Ipon3BoacTtsoy.
https://www.elibrary.ru/title_about.asp?id=32568

8. Hayunprii 0030pHBIN JKypHa «Poccuiickue HAaHOTEXHOJIOTHUM.
https://www.elibrary.ru/title_about_new.asp?id=10601

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe npodeccuoHaTbHbIE 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
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J1eKTPOHHO-0ubInoTeuHble cucTembl (IBC):

IBC «IOPAUNTY https://urait.ru/

ABC « VHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK .ru» https://www.book.ru

DBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agrwpnE

IIpodeccnonanbubie 6a3bl JaHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnuorexa (HOB) http://www.elibrary.ru/
6. IloIHOTEKCTOBEBIC APXUBLI BEAYHIUX 3allaIHbIX HAYUYHBIX )KYPHAJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanuoHnanbHas 3JIeKTpOHHAs OMOIHOTeKa (AOCTYI K DIEKTPOHHON OMOIMOTEeKe
nuccepraiuii Poccuiickoit rocynapcrsenson ouonuoreku (PT'B) https://rusneb.ru/
8. DnekrponHas xkoywiekius Oxchopackoro Poccuiickoro @onma
https://ebookcentral.proguest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. zbMath https://zbmath.org/
14. Nano Database https://nano.nature.com/
15. Springer eBooks: https://link.springer.com/

ISAEESE i

HNupopmanoHHbIe CIPABOYHbIEC CHCTEMBI:
1. KoncynsranT [Imtoc - cnpaBouHast mpaBoBasi cucteMa (JOCTYII IO JOKaJIbHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH )

Pecypcbl cBOOOaHOTO H0CTYHA:

1. AwmepuKaHcKas maTeHTHas 0a3a gaHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHACKUX AuccepTarmii hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlennnka (http://cyberleninka.ru/);

4, MuHHUCTEpPCTBO HAayKH U BbIcIero oopazoBanus Poccuiickoii ®enepanuun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblit noptan "Poccuiickoe oopazoBanue” hitp://www.edu.ru/;

6. Mudopmarmonnas cucrema "ExnHoe 0KHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. EnwmnHas xoyutekuus nugpoBhIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHBIN IICHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. Ilpoext I'ocymapcTBEHHOTO MHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"Oo6pa3zoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CmpaBouno-uHpopmaioHHbIH moptan "Pycckwuii s3pik" hitp://gramota.ru/;

11. Cnyx0a TeMaTHYECKHX TOJIKOBBIX ciaoBapeit http://www.glossary.ru/;

12. Cnosapu u sHImKIoNeuu http://dic.academic.ru/;

13. O6pazoBarenbHbIii mopran "Yueba" http://www.ucheba.com/;
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14. 3akonompoekT "O6 obpazoBanun B Poccuiickoit @enepanuu". Bonpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE )JIeKTPOHHBIE 00pa3oBaTeIbHble H HH(POPMALMOHHBIE Pecypchl

KyoI'y:

1. Cpena MoIysbHOTO AMHAMU4ecKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUIaHOB, yUeOHO-METOUYECKUX KOMIUIEKCOB, ITyOIUKaui 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl nH(OPMAITMOHHBIX
oOpa3oBaTelIbHbIX TexHONormi http://mschool.kubsu.ru;

4. DnextpoHHbII apxuB gokyMmenToB KyoI'Y http://docspace.kubsu.ru/

5. DnekTpoHHBIE 00pa30BaTEIbHBIE pecypchl Kadeapbl HH(GOPMAIMOHHBIX CHCTEM H
TexHosoruii B oOpasoBanuu KyOI'Y m HayuHo-merommdeckoro sxypHana "IIKOJIbHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauueckue yKazaHus JJsl 00y4AIOIINXCS MO0 OCBOEHUIO I CHUTIIIMHBI
(Mmonyais).

Ha camocrostenpHyto  paboTy  CTyA€HTOB IO  JUCHMIUIMHE  «MaTtepuaisl
HAHOSJICKTPOHUKWUY», corjacHo TpedoBanusm @OI'OC BO mno wampasnenuto 11.03.04
DJEeKTpOHWKA ¥ HAHOMIEKTpOHHKA mpopmis «WHTerpanbHas >IEKTPOHHKA, (OTOHHKA U
HAHODJICKTPOHUKA», OTBOAUTCS 47 4acoB OT oOuIel TPpyAOeMKOCTH TUCHUILIMHBI (144 dacoB).
ConpoBok/IeHHE CaMOCTOSATENbHOM padOThl CTYJEHTOB MOKET OBITb OpPIraHHW30BAHO B
cleAyoumx Gopmax:

— COCTaBJICHWEM WHAWBUIYAIBHBIX IIAHOB CaMOCTOSTEIBHON padOTHI KaXKIOTO W3
CTYZICHTOB C YKa3aHHEM TEMBI ¥ BHJIOB 3aHATHI, (DOPM U CPOKOB MPEICTABICHHS PE3YIIbTATOB;

— TpOBEJIEHHMEM KOHCYJIbTAlUH (MHAMBUIYAJIbHBIX WM TPYIMIOBBIX), B TOM YHCIE C
NPUMEHEHHEM JIMCTAHIIMOHHOW Cpeibl 00yUYCHHUS.

Kpurepuii onieHkH 3¢(HeKTUBHOCTH CaMOCTOSITEIbHON pabOThl CTYACHTOB (popMupyeTcs
B XO0JIe TPOMEKYTOUYHOTO KOHTPOJIS MpOIecca BBIMOJHEHHS 3aJaHWid W OCYIIECTBISETCS Ha
OCHOBE Pa3JINYHbIX CIIOCOOOB B3aMMO/IEHCTBHSL.

B cooTtBercTBMM ¢ O3THM TP TPOBEACHWU ONEPATHBHOTO KOHTPOJII MOTYT
UCITOJIb30BAaThCSl  KOHTPOJBbHBIE BOMPOCHl K COOTBETCTBYIOIIMM  pa3/ielaM  OCHOBHOM
JTUCIIATUTHHBEL «MaTtepraibl HAaHOIJIEKTPOHUKI.

KonTponbs ocymiecTBisieTcs MOCPEICTBOM YCTHOIO OIpOCa CTYJAEHTOB MO OKOHYAHUHU
U3yYeHUS TeM YIeOHOH MUCIMIUIMHBI U BBIITOJHEHNS THCBMEHHBIX KOHTPOJIBHBIX PadoT.

ComnpoBok/IeHHE CaMOCTOSATENBLHOM PabOTHI CTYAEHTOB TaK)K€ OPIraHU30BAaHO B CIICAYIOIINX
dbopmax:

— YCBOEHHE, IONOJHEHHE M BHHUKAaHUE B pa3dupaeMble pas3jieibl JUCHUILUIUHBI TPU
TIOMOIIIY 3HAHUH TIOTYYaeMBIX 110 CPEIICTBAM M3YYCHUSI PEKOMEHTyEeMOM JIUTEPATYPHI;

— IyTeM HamucaHus pedepaTUBHBIX padOT M aHAIN3 pe3yibTaTa UX OTKPHITOTO JI0KIa/a;

— KOHCYJIBTAllMM, OPTaHM30BAaHHBIC [UISI Pa3bCHEHHS MPOOIEMHBIX MOMEHTOB TIpH
CaMOCTOSITEIbHOM HM3YyYEHMM TE€X WJIM MHBIX acCleKTOB Pa3J/ieloB yCBaMBaeMoil MH(opMaluu B
JVICTIATUTHHE.

K cpenctBam obecrieueHus OCBOCHHUS AMCUUILUIMHBI «MaTepuaibl HaHOIJIEKTPOHUKM
TaK)Ke€ OTHOCSTCSI AJIEKTPOHHBIE BapHAHTHI JOIMOJIHUTENbHBIX YUEOHBIX, HAYUYHO-TIOMYJISAPHBIX U
HayYHbIX U3JaHUI MO0 TaHHOW TUCLUILINHE.

3aHATHA JIeKIMOHHOTO0 THMNA SBIAIOTCS OIHOW W3 OCHOBHBIX (opM oOyudeHus
CTYACHTOB, BO BpeMsI KOTOPBIX CTyJEHTaM IpPEJOCTAaBIISETCSI BO3MOKHOCTH O3HAKOMHUTHCS C
OCHOBHBIMHM HAyYHO-TEOPETUYECKHUMH TOJIOKEHUSIMH, MPOOJIeMaMy NHUCHUIUIMHBI, TOIYyYUTh
HE00X0IMMOE HaIpaBJICHHE U PEKOMEHIALNU Ul CaMOCTOATENbHON pPaboThl ¢ yueOHHKaMH,
y4eOHBIMU MMOCOOUSIMU, MPU MOATOTOBKE K CEMHUHAPCKUM 3aHATHAM. Jlekuus sBisercs
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pe3yJabTaTOM KPOMOTJIMBOM MOATOTOBKH MpENoJaBaTeis, U3y4eHus: U 0000IIeHNsT HAyqHOH U
yueOHol nuTepaTypbl. CTONb K€ yCepIHOW JOJKHA OBbITh U MOJArOTOBKA CTYJIEHTa HAaKaHyHE
JIEKIMH, TOCPEICTBOM M3YUYECHHUSI COOTBETCTBYIOIIECH yUeOHOH IUTEpaTyphl, TOBTOPEHUS paHee
HPOIIEHHBIX TEM.

Bo Bpems seknuu cinepyeT 3amucaTbh JaTy €€ IIPOBEIEHUS, TEMY, IUIaH JIEKIUH,
BOIIPOCHI, KOTOPBIE BHIHOCATCS HA CAMOCTOSITEIbHOE U3yUYEHHE, OTMETUTh HOBUHKU Y4eOHOH U
HAyyHOM  JIUTEpaTypbl, PpEKOMEHJIOBaHHbIE JEKTOpoM. CTyaeHTaM  pEeKOMEHAYEeTCs
KOHCIIEKTUPOBaTh €€ OCHOBHBIE IOJIOXKEHMs, HE CTOUT IBbITaThCsl JOCIOBHO 3alUCaTh BCIO
JEKLUI0, TOCKOJIBKY CKOpPOCTb JIEKIIMM HE paccuuTaHa Ha [JOCIOBHOE BOCIIPOU3BEACHUE
BBICTYIIJICHUS JIEKTOpa B KOHCIIEKTE, TEM HE MEHEe OHa SBIAETCS JOCTaTOYHOM Ui TOrO,
9TOOBl CTYIEHT CMOT HE TOJIBKO YCBOUTh, HO M 3adUKCUpPOBATh Ha Oymare CyIIHOCTh
3aTPOHYTBIX JIEKTOPOM MpoOJeM, BBIBOABI, @ TaKXe Y3JIOBbIE MOMEHTBI, Ha KOTOpbIE
oOpaitiaercss 0coboe BHUMaHHUE B X0/1€ JeKIuu. Ha nexuuu cTyJeHTy peKOMEHyeTcsl UMETh Ha
CTOJIaX IIOMHUMO KOHCIIEKTOB TakKXe NpOrpaMMy Kypca, Koropas OyAeT crnocoOCTBOBATh
pPa3BUTHI0O MHEMOHHWYECKOH IaMsTH, BO3HUKHOBEHHUIO aCCOIMALMN MEXIy BBICTYIUIEHUEM
JEKTOpa U IPOrpaMMHBIMHU BollpocaMu. B ciydae BO3HUKHOBEHUS Y CTYJEHTA 10 XOAY JIEKLIUU
BOIIPOCOB, UX CIIEYET 3a/1aBaTh Cpa3y K€ UM B KOHLIE JIEKI[UH B CIEIUAIbHO OTBEEHHOE IS
3TOrO BpeMsl.

JlaGopaTopHble paGoThl COCTABISIIOT BAXHYIO 4acTh MPO(ECCHOHAIBHON TOIrOTOBKU
CTYACHTOB 1O JuCHMIUIMHE «Marepuanasl HaHOIEKTpOHUKW». OHM HampaBieHbl Ha
IKCIIEPUMEHTAIBHOE TOATBEPIKICHIE TEOPETUIECKUX MOJOKEHUN U (POPMHUPOBAHNE YICOHBIX H
npo¢eCCHOHATIBHBIX TPAKTUYECKUX YMEHHH.

BerlnonHeHue cryieHTaMu J1abopaTopHbIX pabOT HAIIPABJIEHO Ha:

- 000011eHNE, CCTeMaTH3allkIo, YIITyOJIeHHe, 3aKpeIyIeHHE MOJTyYeHHBIX TEeOPETUYECKUX
3HAHUH 110 KOHKPETHBIM TEMaM JHCIUTUINH;

- (hopmupoBaHe HEOOXOAUMBIX TPO(HECCHOHATFHBIX YMEHUH W HABBIKOB;

Mertoanueckue ykazaHUs MO MPOBEICHUIO JabOpaTOpHBIX paboT pa3padaThIBAIOTCA HaA
CpPOK J1eHcTBHs paboueil mporpaMMbl IUCIUIIMHBI M BKIIOYAIOT:

- 3aryjaBHMe, B KOTOPOM YyKa3bIBaeTcs BHUJ palOOThl (JabopaTopHas), €€ MOpsSIKOBBIH
HOMep, 00bEM B Yacax U HAMMEHOBAHHUE;

- 1IeJIb pabOTHI;

- IPeJIMET U cofiep KaHue paboThl;

- IOPSIIOK (TIOCIIEI0BATENbHOCTD) BBIMOIHEHUSI pa0OThI;

- o011Ke mpaBuiIa K 0pOpMIICHHIO paboThI;

- KOHTPOJIbHBIE BOITPOCHI M 3aIaHUS;

- CIIMCOK JIUTEPATYPHI (110 HEOOXOAUMOCTH).

CocraB 3amaHuii 11 J1aOOpaTOpHONW pPAaOOTHI JOKEH OBITh CIUIAHUPOBAH C TAaKUM
pacueToM, 4TOOBI 3a OTBEACHHOE BpEMsS OHM MOIJIM OBITh KadeCTBEHHO BBIOJIHEHBI
OOJIBITMHCTBOM CTYJICHTOB.

HeoOxogumMbpIiMi  CTPYKTYpPHBIMH ~ dJIEMEHTaMH  J1abopaTopHOl  paboOThl, TOMHMO
CaMOCTOSITENIbHOW ~ JIESATETbHOCTH  CTY/AEHTOB,  SIBISIOTCS ~ MHCTPYKTaX,  IPOBOJUMBIN
mpenojaBaTesieM, a TakKKe OpraHu3anus OOCYKICHHS WTOTOB BBIIOJHEHUS JabopaTOpHOI
paboTHI.

BrimonHenuto y1abopaTOpHBIX padbOT MpeIIecTBYeT MPOBEpKa 3HAHUN CTYAEHTOB — HUX
TEOPETUYECKON TOTOBHOCTH K BBIIIOJHEHHUIO 3aaHUS.

[Topsimox mnpoBeneHus J1aOOPATOPHBIX PAOOT B IEJIOM COBMNAAAET C  MOPAIKOM
NPOBEICHUS MPAKTHUECKUX 3aHATHH. [IoMUMO COOCTBEHHO BBIMONHEHUS pabOTHI U KaXIOi
1a00opaTOpHOIl paboTHl MpeAyCMOTpEHa MpOoLEAypa 3aLIUThI, B XOA€ KOTOPOH IpenojgaBaTeib
OPOBOIUT YCTHBIH MM NTHUCHMEHHBIA ONPOC CTYIACHTOB Ui KOHTPOJII  TMOHMMAaHUS
BBIIOJIHEHHBIX WMH HM3MEPEHHUH, MPaBWIBHOW HHTEPHpPETAlMM IOJYYEHHBIX pEe3yJbTaTOB U
YCBOEHHSI UMU OCHOBHBIX TEOPETHUECKUX U MPAKTHUECKUX 3HAHUH 110 TeMe 3aHATHSI.



CaMmocrosiTesibHasi padoTa CONEPXKUT CIEAYIOUIME BUABI YUeOHOH JedaTelnbHOCTH
CTYJEHTOB:

— TEOPETUYECKYIO CaMOIOrOTOBKY K JJa0OPaTOPHBIM 3aHATHUSAM H K 3a4eTy 10 KOHCIIEKTaM H
y4eOHOM TUTEepaType;

— odopmieHre OTYETOB TIO0 pe3yibTaTaMm JabopaTOpHBIX padoT (O BBITOJHEHHON
nabopaTopHOil paboTe CTYAEHThl OTYMTHIBAKOTCS NPENOJABaTeNl0 Ha  CIEIyHOIeM
(ouepeHOM) TAOOPATOPHOM 3AHSIITHH);

— IIOATrOTOBKa pedepata 110 0OJAHON U3 TeM yueOHON AUCIUIIUHBI;

— MOATOTOBKA IMPE3CHTAIlMH 0 TeMe pedepara U BBICTYIJICHHE C JIOKJIAJOM Ha OJHOM U3
JICKLIMOHHBIX 3aHITHH.

CryneHTty HEOOXOIUMO CHCTEMAaTW4YecKH padoTaTh B TEUCHHE CEMECTpa MO HM3YUYCHHUIO
TEOPETUYECKOI0 MaTepraia U NpUOOPETEHUIO HaBBIKOB 3KCIIEPUMEHTAILHONW PaOOTHI.

Jlis 3anoMuHaHus JIEKIMOHHOTO Marepuayia (B TOM 4YHCIE U B IEPUOJ MOATOTOBKHU K
3a4eTy) CTYJEHTY HeOoOXOAMMO XOpOILO 3HaThb CBOMCTBA MAaMATH WU aKTUBHO I0OJb30BATHCS
MHEMOTEXHUYECKMMHM IPUEMaMH{, HM3BECTHBIMU M3 YyuyeOHON nucuuiuinHbl «llcuxonorus u
neaaroruka». Metoauyeckue peKOMEHJaluu 110 3allOMUHAHUI0 MOXKHO HalTh u B MHTepHeTe
0 KJTFOUEBBIM CIIOBAM: IIAMATHY, «KMHEMOHUKA», «KMHEMOTEXHHKA», «KaK 3alIOMHUTH y4COHBIH
Mmatepuan». JKelareabHO TakKe O3HAKOMHUTBCS C IpUEMaMU KOHCIEKTUPOBaHUA, T.€. CO
crocobaMM COKpAallleHUsl 3alluCU CJIOB M CJIOBOCOYETAHUM, HAlpUMEp, NPHUMEHSEMBbIMH B
CJIOBapsIX U SHLIMKIONEAUSX.

B ocBoeHny AMCHMIIIIMHBI MHBAJIMJAMH U JIMLIAMUA C OTPAHUYEHHBIMH BO3MOXHOCTSAMU
30pOBbsl 0OJIbIIOE 3HAYEHHWE HMMEET HHIUBUAYyallbHas yuyeOHas paboTa (KOHCYJbTallUM) —
JIOTIOTHUTEILHOE Pa3bsICHEHUE yUeOHOr0 MaTepuara.

[Ipu noaroroBke MOKIaza, KOTOPBIM MpeACTaBiIseT coOOW HaydyHOe COOOIIeHue,
CTYJE€HTBI TBOPUECKU NMPOBOJAT MOUCK JIUTEPATYPHBIX UICTOYHUKOB M UX aHAJIN3 B COOTBETCTBUU
C BBIOpAaHHOH TeMaTHKOH.

JlokJiag — 3TO pe3yJbTaT CaMOCTOATENLHON pabOThI CTY/IEHTa, MIPEICTABIISIONINI cO00M
KpPaTKOE€ YCTHOE W3JIOKEHUE B TEUEHUHU 5-8 MHUHYT Pe3yJIbTaTOB TEOPETHUECKOTO aHAIM3a WU
DKCIIEPUMEHTAIBHOIO HCCIEOBAaHUsA B paMKax OIPEJCIeHHOW HaydyHOM Tembl. B xone
nyOIMYHOTO JIOKJIaga CTYJIEHT JOJDKEH PAacKphITh CyTh aHAIM3MpPyeMoi paboThl M BbICKa3aThb
coOCTBEHHBIE B3TJISAbl HA pacCMaTpUBaeMble IPOOIIEMBI.

[ToaroToBka noKJIa0B HEOOXOAMMA B LENAX MPUOOPETEHUs CTyJIEHTaMU HEOO0XOIUMON
npohecCuOHaNbHOM MOATOTOBKH, Pa3BUTHS YMEHHS U HABBIKOB CaMOCTOSITEIBHOIO INOMCKA U
aHaJIM3a HAy4YHBIX MCTOYHMKOB. C MOMOLIBIO JOKJIALa CTYIAEHTBHI MPH €ro NpOCIyIIMBaHUU
r1y0’Ke MOCTUTAIOT CJIOXKHBIE POOJIEMBI Kypca, y4aTcs JaKOHUYHO MEePECKa3bIBaTh COJAEPKUMOE
HaYYHBIX UICTOYHUKOB, 0000II1aTh BBIBOABI U J€NIaTh 3aKJIIOYCHHUE.

[TonroroBka pgokiaza crnocoOCTBYeT (GOPMUPOBAHUIO YMEHHUS TIOMCKAa HayYHBIX
UCTOYHUKOB M Pa3BUTHIO YMEHUS aHAIM3UPOBATh HAYUYHbIE CTATbU U COOOILIEHHUS.

KauecTtBo nokiiaa oneHuUBaeTcsl MO TOMY, HACKOJIBKO €ro COAEpKaHHE COOTBETCTBYET
3alaHHOM TeMe, KaKHE€ HCIOJIb30BaHbl IEPBOMCTOYHMKH, HACKOJIBKO IIOCJIEI0BATEIBHO OH
U3JI0KEH.

Pedepart — 370 pe3ynpTaT caMOCTOATENbHOM paboThI CTYA€HTA, IPEICTABISIONIMNA cOOOM
KpaTKO€ M3JI0)KEHHE B MHCbMEHHON (OpME MOIYYEHHBIX Pe3yJbTaTOB TEOPETHUECKOrO aHalIn3a
OTIpe/IelIeHHOW HayYHOW TEMBbI, /i€ aBTOp JOJDKEH PacKphiTh CyTh HCCIEIyeMoil mpoOieMsl,
MIPUBECTHU CYIIECTBYIOIINE Pa3Hble Hay4YHbIE TOUKU 3PEHHS, BbICKAa3aTh COOCTBEHHBIE B3IJISAIbI HA
paccMaTpuBaeMbIe MTPOOIIEMEI.

[Ipu moaroToBke pedepara, KOTOPHIH MpeACTaBISET COOOW HaydHOE COOOIIEHHUE,
CTYACHT JOJDKEH H3Y4YUTh M O0OOIIUTH HayuyHylo JuTeparypy. Ha ocHOBe H3y4eHHOTro
MmaTepuaiga CTYJIEHT pPAcKpbIBaeT COAEp)KaHUE BbIOpaHHON TeMbl pedepara, aKLEHTUPYS
BHUMaHHE Ha aKTyallbHble M TpoOieMHble Bompockl. Pedepar nomxen ObiThb odopmieH B
COOTBETCTBUM C TPEOOBAHUAMM, IPEABABIAEMBIMH U1 0(POPMIIEHHS TUCbMEHHBIX paloT.



Hanucanue pedepara HE0OX0IUMO B LEJSIX MPUOOPETEHHS CTYIACHTAMH HEOOXOAUMOM
npodecCuoHaNbHOM MOArOTOBKHU, PAa3BUTHS YMEHMSI M HABBIKOB CAMOCTOSTEIHLHOTO HAyYHOIO
norcka. C momompio pedepara CTYACHT TIIyOKe MOCTUTAeT HAmOOoJee CIOXKHBIC MPOOJIEMBI
JTUCIUIUIMHBI, YYUTHCS JIAKOHUYHO M3J1araThb CBOM MBICIIH, JOKJIAJbIBATh PE3yJIbTAaThl CBOETO
Tpyaa.

[TonroroBka pedepara cnocodbcTByeT (HOPMHPOBAHUIO HAy4YHOM KyJIBTYpHl Yy
BBIIMTYCKHUKA, 3aKPEIUIEHUIO Y HEro HAy4YHBIX 3HAHWHA, Pa3BUTHUIO yYMEHHUS CaMOCTOSTEIBHO
AHAIM3UPOBATH Pa3IMYHbIC HAYYHbIE HICTOYHHUKH.

Odopmnenue pedepara:

1. Pedepar nomkeH UMETh CIEAYIONIYIO CTPYKTYPY: a) IlaH; 0) BBEJICHUE; B) U3JI0KCHHE
OCHOBHOT'O CO/IEP’KaHUS TEMBI; C) 3aKJIFOYCHHE; B) CIUCOK MCIIOIb30BAHHON JINTEPATYPHI.

2. O6mmuii 00bEM — 8-10 ¢. OCHOBHOTO TEKCTA.

3. Ilepen wHammcaHueMm JJOJDKEH OBITH COCTaBIEH IUIaH PaOOTHI, KOTOPBIA OOBIYHO
BKIItouaeT 2—3 Bompoca. [Inan He cienyer M3NMUINIHE AETaTU3UpPOBaTh, B HEM MEPEUUCISIOTCS
OCHOBHBIE, IEHTPAIbHBIE BOTIPOCHI TEMBI.

4. B mporiecce HanucaHus pabOTHI CTYICHT UMEET MPaBO OOPATUTHCS 3a KOHCYJIbTaluei
K TIPEToIaBaTelIio.

5. B ocHOBHOI wyacTu pa®oThl OO0NbIIOE BHUMAHHUE CIEAYET YIEIUTh TIIyOOKOMY
TEOPETUYECKOMY OCBEIICHHIO OCHOBHBIX BOIPOCOB TE€MBI, IPABMWIBHO YBS3aTh TEOPETHUECKUE
MOJIO’KEHUS C MPAKTUKON, KOHKPETHBIM (PAKTUYECKUM U IIU(POBBIM MATEPUAIIOM.

6. B pedepare 00s13aTeIbHO OTPa)KACTCsl UCTIONB30BAHHAS JINTEPATyPa, KOTOPast SBIISETCS
3aBepIIaroIIel YacTbi0 pabOTHI.

7. Ocoboe BHUMaHUE CIICIYET YICITHTh OPOPMIICHHIO.

8. Ilpu 3amuTe pedepara BeicTaBisgeTcs JU(GepeHIIIpOBaHHAs OLIEHKA.

9. Pedepar, HE COOTBETCTBYIOUIMI TPEOOBAHUSAM, MPEIBSIBIIEMBIM K TaHHOMY BUIY
paboThl, BO3BpalaeTcs Ha JopaboTKy.

Pedepats! BbmonHAIOT Ha nuctax popmara A4. CTpaHHULBI TEKCTA, PUCYHKH, (POPMYIIbI
HyMepyloT. TekcT cienyer meuarars mpudrom Ne 12 ¢ uHTEpBajgoM MeXAy cTpokamu B 1,5
uHTepBasiia. KadecTBo pedepara OLEHUBAETCS IO TOMY, HACKOJIBKO IIOJHO  PAaCKpPBITO
COJepKaHWE TEMbl, HCIOJIb30BAHbl IEPBOMCTOUYHUKH, JIOTUYHOE U  I[OCJIeI0BaTEIbHOE
uznoxenne. OIEHNBAETCs M MPABIIIBHOCTD MOI00pa OCHOBHOM M JIOTIOJTHUTEIIEHON JTUTEPATYPHI
(ccplIkM MO mpaBwiIaM: (aMWIMKM M MHUIMAIbl aBTOPOB, Ha3BaHME KHUIHM, MECTO H3aHus,
U3JIaTeNIbCTBO, TOJl M3JaHus, crpaHuia). OOBEKTHBHOCTh OLEHKH pPAadOTHl MpenojaBareieM
3aKJIF0YAETCS B ONPEAETICHUN €€ MOJOXKHUTENbHBIX U OTPUIATENbHBIX CTOPOH, M0 COBOKYITHOCTH
KOTOPBIX OH OKOHYATEJIbHO OIEHUBAECT NpEACTaBICHHYIO0 paboTy. [lpm oTpunarenbHOI
peuieH3un paboTa BO3BpallaeTcs Ha J0pabOTKy C TMOCHEIyIOIUM MpeJCTaBICeHUEM Ha
MIOBTOPHYIO MTPOBEPKY C MPIIIOKEHHEM 3aMeUaHM, C/ICTaHHBIX TPETOaBaTeNIeM.

B ocBoeHMM AMCHUIIIMHBI MHBAIMAAMH U JIMIIAMH C OIPAaHHMYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OOJbIIOE 3HAUEHHE HMEeT HHAMWBHIyallbHas ydeOHas pabora (KOHCYIbTAllUH) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHUE Y4eOHOro MaTepuasa.

WunuBuayanbHble KOHCYJBTAIMM 10 TPEAMETY SBISIIOTCS BaXHBIM  (pakTopom,
CHOCOOCTBYIOLIMM MHAWBUIAYAIN3ALUU OOYUYEHHUS U YCTAaHOBJICHUIO BOCIIUTATEIBHOIO KOHTAKTa
MEXIy TMperojaBaTeieM W OOydJaromMMCS WHBAIMIAOM WM JIMIIOM C OTrpaHUYECHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTtepuaJbHO-TEXHHYECKOe o0ecrevyeHune mo JUCHUILIUHE (MOTYJII0)

Hanmenosanue crienuaJiIbHbIX OCHaHleHHOCTI) CrieaJIbHbIX HepequL JIMIOEH3UOHHOI'O
HOMGHICHI/Iﬁ HOMCHICHI/Iﬁ IporpaMMHOTIO obecrieueHus
YueOHbIC ayTUTOPHUH TSI Meb6enn: yuebnas mebenn
MIPOBEICHUS 3aHATUH TexHuveckue cpencTBa
JICKIIMOHHOTO TUTIA oOydeHUs:: 3KpaH, MPOEKTOP,
KOMITBIOTEP




Y4eOHble ay JUTOPUH IS
NpOBEICHHS 3aHATHH
CEeMUHAPCKOTO THIIA,
TPYMIOBBIX U MHAUBUYAIBEHBIX
KOHCYJIbTalluH, TEKYLIETO
KOHTPOJISI U TPOMEKYTOUHOM
aTTecTaluu

MebGens: yueOHas mebenb

TexHuueckue CpencTBa
oOydeHusi: DJKpaH, MPOEKTOP,
KOMITBIOTEP

Yuebnsle aynuropuu A21 u
A22 HOIL ACCH Ky6I'Y nmns
MpOBeIeHHS TaO0PaTOPHBIX
3aHATUN

O0opy0BaHUE: BBITAKHBIC
mkadpl XUMHUYECKHE,
ANIEKTPOIUTUTKH JTA0OPATOPHBIE,
3JICKTPOHHBIC BECHI,
CYIIWIBHBINA mIKad, pacTpOBBIN
3JIEKTPOHHBIN MUKPOCKOIT
CBEPXBBICOKOTO Pa3peIlCHHs
JEOL JSM7500F, criektpomeTp
3JICKTPOHHOT'O IMapaMarHuTHOTO
pe3onanca JEOL JES-FA300,
YCTaHOBKAa MarHETPOHHOTO
nanbsuteHns Q150T ES,
KCTaHOBKA JUJISl OCKICHUS
tonkux mieHok CCR Copra
Cube ISSA, ycTaHOBKa HOHHO-
m1a3MeHHoro HambuteHust CCR
Copra Cube ISSA

1. Onepaunonnas cuctema MS
Windows (© Microsoft
Corporation).

2. laTerpupoBanHoe oducHoe
npuitoxxenne MS Office (©
Microsoft Corporation).

3. [IporpamMmMHoOe obOecriedeHUE ISt
OpraHU3aliHy YIPaBIIeMOro H
Oe3omacHoro noctyna B VIHTepHeT.
4. TIIporpammHOE oOecTicUeHHE IS
Oe3omacHol paboTHI Ha
KoMIbloTepe — (paiToBBIN
AQHTHBHPYC, IOYTOBBII aHTHBUPYC,
Be0-aHTHBHPYC U CETEBOU IKpaH.

Jls

CaMOCTOSITEIbHON

paboThl  OOywaromuxcs

MPETYCMOTPEHBI

MNOMCIICHHA,

YKOMILJICKTOBAHHBIC CHCHI/IaJ'II/I?.I/IpOBaHHOI\/JI M€6€J'H)IO, OCHAIIICHHBIC KOMHBIOTCpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUS K ceTu «MHTepHeT» U oOecreueHueM J0CTyna B AIIEKTPOHHYIO
“H()OPMaAIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCUTETA.

HanmeHoBanue noMemieHui s
CaMOCTOSATEIFHON pabOTHI

OcCHaIIEHHOCTh TOMELICHUHN [T
CaMOCTOSATENFHON pabOTHI

IlepeueHb AMIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCTIeUeHHS

oOyyarommxcs o0y4Jaromuxcs
[Tomewenue g MebGens: yueOHas MmeOenb 1. OnepanmonHas cucremMa
CaMOCTOSATENBHON PabOThI Kommekt crietmanusuposantoi | MS Windows (© Microsoft
00yyaromuXxcs (YUTaIbHbIN 3251 | MeOEeJH: KOMIIBIOTEPHBIE CTOJIbI Corporation).
Hayunoii 6uGIroTeK ) O6GopynoBanue: KOMIbIOTepHas | 2+ VIHTErpupoBaiioe opucroe
npwitoxxenne MS Office (©
TEXHHKAa C  MOJAKIIYCHHEM K . .
Microsoft Corporation).
rnH(OPMaITMOHHO-
. 3. IlporpamMHoOe obecreueHre
KOMMYHHUKAIMOHHOH CeTH | 11y opranmsamm
«MHTepHeT» WM goCTYmoM B YIPaBISEMOTrO ¥ 0€30IIaCHOTO
3JIEKTPOHHYIO MH(OPMALIMOHHO- | nocryna B UHTEpHET.
00pazoBaTeILHyIO cpeny | 4. IlporpamMmMmHOe obecrieyeHre
o0Opa3oBaTenbHON OpraHu3aluu,BeO- | s Oe3omacHOH paboOTel Ha
KaMepsl, KOMMYHHMKALMOHHOE | KOMIbIoTepe  —  (aiinoBhlii
obopymoBanue, obOecrneunBaromiee | dHTHBUPYC, HOYTOBBIN

JOCTYT K CETH UHTEPHET (IIPOBOIHOE
CoeqUHEHHEe M OecrnpoBOIHOE
coenmHenue 1o texHosnoruu Wi-Fi)

aHTUBUPYC, BeO-aHTHBUpPYC H
CeTeBOil FKpaH.

TTomemenue mis
CaMOCTOSITEITEHOM paboThI
obyuaroruxcst (aym.203)

Meo6enb: yueOHast mebenb

Kommnekt CIICIIUATU3UPOBAHHON
MeOeIn: KOMIIBIOTEPHBIC CTOIBI
O6opynoBaHue: KOMITHIOTEpHAS
TeXHWKa C MOJIKIIOYCHHEM K
nHPOPMALUOHHO-
KOMMYHHUKAIIMOHHOM
«HTEepHeTY M

CeTH
JIOCTYTIOM B




AIIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeIbHYyI0 cpeny
00pazoBaTeILHON OpraHu3aIii, BeO-
KaMephl, KOMMYHHKAIHOHHO®
o0opyoBaHHe,  OOCCIICUUBAIOIICE
JOCTYII K CETH MHTEpHET (TIPOBOJIHOE
COCTMHECHHE M OCCIIPOBOIHOE
coenmHenue o texxHonoruu Wi-Fi)




