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1. Henau n 3a1a49u AUCHUIJIMHBI (MOAYJISA):

Ilenvto w3ydeHus y4eOHOW AMCHUIUIMHBI «BBelIeHHE B CHEIHAIBLHOCTBY SBISICTCS
npuoOpeTeHne CTyJICHTaMH HEOOXOJMMBIX Oa30BBIX 3HAHUH B 00JIaCTH MHKPO- H
HAHORJIEKTPOHUKH.

3aoauu oucuyunIuHbL.

- mpuoOpeTeHrne 3HaHWUU B 00JIACTH OCHOB KBAaHTOBOW MEXAaHUKH, TEOPUHU TBEPIOTO TeEJa,
TEOPHH TMOJIYIPOBOJTHUKOB, TEXHOJIOTUH MATEPHAIOB MUKPO- U HAHORJICKTPOHUKH U OBJIAJICHHE
YMEHUSIMH UCTIOIB30BaTh 3TU 3HAHUS IIPU PELICHUU 33]1a4;

- U3y4eHue (PU3NYECKUX MPOIECCOB, 3aKOHOB M A(DPEKTOB, JISKAIMUX B OCHOBE MPUHIIUIIOB
JNEUCTBUS TPUOOPOB MHKPO- M HAHOXJICKTPOHHKH, W ONPEICISIONINX XapPaKTEPUCTUKH U
napameTpbl ATUX MPUOOPOB;

- 0030p pa3NMYHBIX HAHOTEXHOJOTMYECKHX MPOIECCOB CO3[aHUs HAHOMATEpUAJIOB U
OCHOBHBIX TCHJICHIIMA pPa3BUTHUsI HAHOTEXHOJOTHH B MHpPE, 3HAKOMCTBO C COBPEMEHHBIMHU
OKCIIEPUMEHTAJIbHBIMUA ~ CPEICTBAMHU  HUCCJICIOBAHMS ~ MaTepUaiOB C  HAHOMETPOBBIM
MIPOCTPAHCTBEHHBIM Pa3pEIICHUEM, a TAKXKE 03HAKOMJICHHUE C COBPEMEHHBIMH JOCTHIKEHUSMH T10
CO3JIaHUIO U MPUMEHEHUIO HAHOYCTPOMCTB;

- CO37JaHME OCHOBBI ISl TTOCIEAYIOIIEr0 U3y4yeHHUsl BOMPOCOB (DPM3HUKH MOITYIPOBOJIHUKOBBIX
npuOOpOB, BKIIOYAsl AJIEMEHTHI W TPHOOPHI HAHODJICKTPOHUKH, (DU3WKU HH3KOPAa3MEPHBIX
CHUCTEM, TBEPAOTEIBHOMN JIEKTPOHUKH M TEXHOJIOTHU MUKPO- M HAHODJIEKTPOHUKHU.

2. Mecto aucuummmnsl B crpykrype OIIOII BO:

VYueOHast qucuuiuinHa “BBeneHue B crieuanbHOCTh BXOJUT B 0a30BYIO YaCTh TUCIUILIINH
nporpaMMsl OakajiaBpuara.

JucuumuimHa “BBefeHMe B CHIELUAIbHOCTH ONUPACTCS HA IIKOJBHBIE JUCLMILIMHBI
€CTECTBEHHO-HAYYHOT0 Iukia: “Maremaruka”, “Ousnuka” u “Xumus’.

OO0w1ast TpyA0EMKOCTb Kypca - 3 3a4ETHBIX €IUHMILIBI.

3. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHMS THCHUILIHHBI (MOAYJIs1):

[Tponiecc M3ydeHus TUCHMILIMHBI (MOAYNSI) HampaBiieH Ha (OPMHUPOBAHME CIIEIYIOIIUX

KOMITETECHIINMN:

obomenpodeccuonanbubie komnerenuun (OIK): OIIK-3

- CnocoOHOCTh TNPUMEHSTH METOJABl TOMCKA, XpaHeHHs, oOpabOTKH, aHaimM3a |
npezcTaBieHus B TpedyemMoM ¢opmare HHGOPMAIMK U3 PA3TUYHBIX UCTOYHUKOB U 0a3 JaHHBIX,
coOJroast Mpu 3TOM OCHOBHBIE TpeOOBaHMS MHPOPMAIIMOHHOM 0€3011acHOCTH

1.3.1 Mcrionb3yeT HaBbIKK pabOThI ¢ KOMIIBIOTEPOM JIJIs IIOMCKA U XpaHeHUs HHPOPMAaLlUU 13
pa3IMYHBIX UCTOYHUKOB M 0a3 TaHHBIX.

1.3.2 Ilpeacrasnsier HHGpOpMaIUIO B HEOOX0UMOM (popmarte Juist ee 00pabOTKU M aHAIN3A.

1.3.3 Biageer wmetogamu WHQGOPMAIMOHHBIX  TEXHOJOTHH, COOJIFOa€T OCHOBHBIC
TpeboBaHus HHPOPMAITMOHHON 6€30IaCHOCTH.

B pesynbrare n3y4eHus: AUCIUTUTNHBI CTYIEHT JTOJKEH:

3namo:
MNupexe Wnnexc O06pazoBaTesbHBIA pe3ysIbTaT
KOMIIETEHIUY 00pa30BaTeILHOTO
pe3yibpTara
OIIK-3 3-1 3HATB 3Tabl U OCHOBBI Pa3BUTHUSA JIEKTPOHUKH, KOTOPBIE

BKJIIOYAIOT  DJIEMEHThl KBAHTOBOM  ¢usuku, Qusuku
TBEPJIOTO TeJa U NOJYNPOBOJIHUKOBBIX CTPYKTYp; @ TaKKe
B 1IEJIOM TMPEACTaBIATh aJEKBAaTHYIO COBPEMEHHOMY
YPOBHIO 3HaHWM Hay4YHYIO KapTHHY MHUpPAa Ha OCHOBE
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3HaHHUA OCHOBHBIX HOJ'IO)KCHI/If/'I, 3aKOHOB MW MCETOIOB
CCTCCTBCHHBIX HAYK WM MAaTCMATUKHU, HCIIOJIb3Ysl HABBIKA

paboThl C KOMIIBIOTEPOM IS TIOMCKAa W XpaHEHUs
nH(OPMAIINY U3 PA3TMYHBIX UICTOYHUKOB M 0a3 JTAHHBIX.
Ymems:
Wupexc Wuanexc OO0pa3oBaTenbHBINH PEe3yIbTaT
KOMIIETEHIMH 00pa30BaTEIFHOTO
pe3ynbTara
OIIK-3 v-1 YMeTb  BBIABIATH  €CTECTBEHHOHAYYHYIO  CYHIHOCTb
npoOJjieM, BO3HHMKAIIMX B XoAe¢ NpodeccrHoHaIbHON
NEeSATeNIbHOCTH,  MPUBICKaTh  JJII  HMX  PEIICHUs
COOTBETCTBYIOIIMK  (HU3UKO-MAaTEeMaTUYECKHI — ammapar;
MPECTABIATh HH(OPMAIHIO B HE0OX0AUMOM (hopmaTte 1Jist
ee 00pabOTKM M aHaIM3a.
Bnaoemy:
Wupexe WNupnexe O0pazoBartesbHbIA pe3ysbTaT
KOMIIETEHIHH 00pa30BaTeNLHOIO
pe3ynbTara
OIIK-3 B-1 Baanerr HaBbIKaMHW TNPUMEHEHHMS O0a30BBIX 3HAHHWKA B

00JlacTH KBAaHTOBOW (U3HMKH, (PU3UKK TBEPIOTO TeJa,

¢buzukn MIOJTYTTPOBOTHUKOBBIX CTPYKTYD "
HAHODJICKTPOHUKH JUISi OLEHKH TEHICHIUH pPa3BUTHUS
MHUKPO- ¥ HAHODJEKTPOHHKH, a TaKkkKe METOAaMHu
MHQOPMAIIMOHHBIX ~ TEXHOJOTHUH Uil HMX HW3y4YeHHs,
coOmoasi OCHOBHBIE TpeOoBaHMA HMHGOPMAITMOHHON
0€30MMacHOCTH.

4. O0beM QUCUMILVIMHBI (MOXYJIAA) M BUABI y4eOHOI padoThl (pa3aeisiercs mo (popmMam

00yueHust)
Bua y4eOHoii padoTbl Bcero uacos / CemecTpsl
3a4eTHBIX 1
eTMHUIT
KonrakTHas padora (Bcero) 57/1,58 57/1,58
B toMm gucie:
Jlexuun 16/0,44 16/0,44
Ipaktnueckue 3anstus (I13) 16/0,44 16/0,44
JlaGopaTopHbie paboThI 16/0,44 16/0,44
KCP
Koncynsranun 1/0,03 1/0,03
KonTposb o6mwmii (KO) 8/0,23 8/0,23
CamocTosiTeJibHAsi padoTa (Bcero) 51/1,42 51/1,42
B mom uucne:
Kypcosoii mpoekt (pabora)
PacuerHo-rpaduueckue padboOThI
Pedepar (mpu Hanmamnm)
Jpyaue 6udvl camocmosmenvHoil pabomoi
IlonroroBka  AOKIaJgOB II0  TEMaM,
pelieHue 3ajad, HOArOTOBKa K 51/1,41 51/1,41
nabopaTOpHBIM paboTaM U 3a4eTy
Bus npomexxyTo4HOH aTTecTalliy: 3a4eT 3ader 3aver
Bung utorosoii arrecraum:




OO1mas Tpy10eMKOCTb: 4achl 108 108

3a4€THBIE €IUHULILI 3 3

5. Copep:kanne IUCHUIIHHBI (MOIYJIA)

Oranbl U OCHOBBI Pa3BUTHs AJICKTPOHUKH. OCHOBHBIC TPEICTABICHHS KBAaHTOBOW
MexaHuku. CTpOCHHE M CBOWCTBA MAaTEPHAIOB MHUKPOAJIEKTPOHHKH. [lOTyNMpOBOTHUKH U HX
cBoiicTBa. [loaynpoBONHUKOBBIE CTPYKTYphl. [Ipenmoceiiku mepexoga OT MHKpPO- K
HAHORJICKTPOHHUKE. DJIEMEHTHI KBAaHTOBOW (u3uku. Du3nuecKre OCHOBBI HAHOJJICKTPOHHKH.
KBanToBopaszmepusie 3¢ ¢dekThl. Buapl HU3KOpa3MEpHBIX OO0BEKTOB. TyHHENbHBIH 3¢ (dEKT.
AnnorpomHbie GOpMEI yriaepoa.

5.1. Conep:xanue pa3iesioB U TeM TUCHHUILUINHBI (MOIYJIsl).

Tema 1. BBenenue. OCHOBHBIE NOJIOKEHHS! M HANPABJICHHUS Pa3BUTHS MHKPO- H
HAHOYJIEKTPOHHUKH.

Otanbl pa3BUTHS MIEKTPOHMKHU. cTopus pasBuUTHUS MUKpPO3JIEKTPOHUKH. OCHOBHBIE
MIOJIOXKEHUSI U NPUHLUIBI MUKPO- U HAHOXJIEKTPOHUKHU. (DAKTOPBI, ONPEICIAIOLINE PA3BUTHE
MUKpO3JeKTpoHUKU.  Krnaccudukanus — u3genuid  MUKpORJIEKTpoHUKH.  CoBpeMEHHbIE
HaIIpaBJICHUA Pa3BUTHU MUKPO- U HAHOIEKTPOHUKHU.

Tema 2. CTpyKkTypa U cBOWCTBA TBePIAbIX TeJI.

2.1 CpoiicTBa TBepAbIX Ted. TUIBI XUMHUYECKOH CBSI3H.

2.2 Kpucrammmueckas cTpykTypa. lloTeHnumanbHas u cuwioBas (YHKIUU B3aUMOJEUCTBUS
yacTull B Kpuctaiie. Kpucramiel (aTOMHBIE, METALITUYECKIE, MOJICKYJISIPHBIE, HIOHHBIE).

2.3 Kpucramumueckas pelieTka HWIeaJbHbIX KPUCTAUIOB. THIBI KPUCTAUIMYECKUX PELIETOK.
[TapameTpsl KPUCTALIIMYECKON peleTKU. THUIIbI 3JIeMEeHTapHBIX sS4YeeK-perieTku bpase.

2.4 CgolicTBa KpuCTaIUIOB. AHU30TpoOMUs. Ayutorpomnus. [Tonumopdusm.

2.5 AnnotpormnHsie GopMBbI yriiepoa.

2.6 Hexpucraminueckue TBEp/ble Tela.

2.7 MeTtonbl IOJIy4eHHS] KPUCTAILIIOB.

2.8 Hedextsl B kpucrauiax. Knaccupukanusa wmukponedekroB kpucramioB. CTpyKTypHO-
qyBCTBUTEJIbHBIE CBOMCTBA KpUCTAILIOB. POCT KpUCTaLIOB.

2.9 MopnenpHble mpeacTaBieHUuss 00 dJIEKTporpoBoaHOCTH. Kraccudukarusi BeHIeCTB 1O

IIPOBOAMMOCTH.

Tema 3. Di1eMeHTHI KBAaHTOBOH (pn3nknu. PuU3nvecKrne 0OCHOBbI HAHOJJICKTPOHUKH.
3.1 CB#3b 2JE€KTPOHUKH U KBAHTOBOM (PU3UKH.
3.2 DTansl pa3BUTHS DJIEKTPOHUKH.
3.3 OcHOBHBIE MTPEICTaBICHUS KBAHTOBOW MEXaHUKH.
3.4 BonnoBble cBolicTBa Mukpouactun. JlnuHa BoaHbel aAe bpoina.  CooTHoueHue
HeomnpeaeneHHoctel ['elizenOepra. BonnoBas ¢pyHkius u ypasHenue lpenunrepa.
3.5 KBanToBast mogens atoma. KBanrosele uncia. [Ipunnun 3anpera [aynn.
3.6 IloHartue o noTeHUMANbHBIX siMax M Oapbepax. I[lpocreiimme BuAbBl HU3KOPA3MEPHBIX
0o0bexToB (KBaHTOBas siMa, KBaHTOBAasi HUTh, KBAHTOBAs TOUKA).
3.7 MukpodacTuna B NpsMOYTOJIbHON OTEHIIMAIILHOM SIME.
3.8 TyHHenbHBINH Y3PPEKT.
3.9 DHepreTu4yeckuil CeKTp KpUCTaia. 30HHbIE SHEPTE€THUYECKHUE THArPaMMBbI.
3.10 KBanTtoBopa3zmepHbie 3 HEKTHI.

Tema 4. ®u3nuyeckne 0CHOBbI Pa0OTHI OJIYNIPOBOJHUKOBBIX IPHOOPOB.
4.1 DHepreTuyecKkre ypoBHH U 30HBI.
4.2 IIpoBOAHMKH, MOJYNPOBOJAHUKM M AUAIEKTPUKHU. [lodynpoBOAHMKOBBIE MaTepuaybl B
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TBEPAOTEIBHON 3JIEKTPOHUKE.
4.3 CoOcTBeHHAsI AJEKTPONPOBOIHOCTD IMOITYITPOBOJTHUKOB. 3aBHCUMOCTD 3JIEKTPOIPOBOIHOCTH
MOJTYTIPOBOTHUKOB OT TEMIIEPATYPHI.
4.4 PacnipeneneHue 3JIEKTPOHOB 10 SHEPTETHYECKUM YPOBHAM. DHeprus (ypoBeHb) Depmu.
4.5 IlpumMecHas JIEKTPONPOBOIHOCTD ITOITYIPOBOAHUKOB (JJOHOPHBIE U AKLIETITOPHBIE IIPUMECH).
4.6 IIpomeccel mepeHoca 3apsA0B B OJYyNpoBogHUKaX (Apeid u nuddy3us HocuTenen 3apsaaa).
4.7 DnexTpuuecKue Nepexobl.

4.7.1 Dnekmponno-0bipouHbllL nepexoo.

4.7.2 Koumakm «memani-noaynpogoonuxy. llepexoo lllommxku.

4.7.3 Koumakm medncoy noiynposooOHUKamu 00H020 muna npo8oouUMOoChu.

4.7.4 I'emeponepexoobi.

4.7.5 Csoticmea omuueckux nepexooos.
4.8 TTomynpOBOTHUKOBBIEC O IbI. BUITOISIPHBIE U TIOJIEBBIE TPAH3UCTOPBHI.

Tema 5. HaHOTeXHOJI0THH M HAaHOMAaTepHaJbl. HaHOUacTUIbl U HAHOCTPYKTYPBI. MeTO b1
IIOJIyYEHUS U UCCIEA0BAaHNs HAHOCTPYKTYD.

Tema 6. OcHOBBI (PU3NUYECKHX NPEACTABIEHNI 0 HaHOCTPYKTYpax. KBanToBas ¢usuka u
HAHOCTPYKTYpPbl. YHMKAJIbHbIE CBOWCTBA HAHOCTPYKTYp. HaHO3JE€KTpOHUMKA M TEHAECHLUU €€
pa3BUTUS.

5.2 Paznennl AUCHUIUIMHBI M MEXKIMCHUIUIMHAPHBIE CBSI3M ¢ 00ecneYynBaeMbIMHU
(mocaeayOmMMu) JUCHUNJIMHAMU

Kypc «BBeaenue B CHELMAIbHOCTH» SBISETCS OCHOBOM [UJII M3YYEHHS CIICIYIOLIMX
JTUCIUTIIINH TTPO(ECCHOHATILHOTO ITUKIIA:

Ne HaumenoBsanue Ne No pa3nmenoB W TeM [JaHHOW JUCIUTLIMHBI,
/1 o0ecrieunBaeMbIX HEOOXOMUMBIX  JUII  HW3YYCHHS  OOCCIICUMBAEMBIX
(mocnenyromux) TUCIUIUIHH (mocnenyromux) JIUCHUAIUINH (BIICHIBAIOTCS
pa3pabOTUYNKOM)
1.| TsepnorenbHas 3IE€KTPOHUKA P1 P2 P3 P4 P5
2.| Muxkpo- 1 HAaHORJIEKTPOHUKA P1 P2 P3 P4 P5
3.| IIpoueccs MHUKPO- u P1 P2 P3 P4 P5
HAHOTEXHOJIOTHH
4.| dusuueckue OCHOBBI P1 P2 P3 P4 P5
AIIEKTPOHUKHU
5.| Pusnka noJynpoBOJIHUKOB P1 P2 P3 P4 P5
6.| KBantoBas u  omnTu4ecKas P1 P2 P3 P4 P5
AJIIEKTPOHHKA

5.3. Pa3nenbl 1 TeMbl IUCHUILIMH (MOAYJ1ei) U BUAbI 3aHATHI

Ne HaumenoBanue pasznena Bubl 3aHsTHI B yacax
n/n HanmenoBanne TeMbl IIpaxr.
Jlexu. P JIab. KO CP Konc. | Bcero
3aH.

T1. Beenenne. OCHOBHBIE ITOJIOXKE-
1. | HUA ¥ HampaBIEHUS PA3BUTHI MUKPO- 1 4 5

Y HAHODJIEKTPOHUKHU.

T2. CTpykTypa U CBOMCTBAa TBEPIBIX
2. | o PYKTYP p 3 3 3 2 8 19




T3. DnemMeHTHl KBaHTOBOH (HU3UKH.

3. | ®usnueckue OCHOBEI HaHO- 3 3 3 2 10 21
AJICKTPOHUKH.

" T4. Ouzmdeckue OCHOBBI PaOOTHI 3 4 4 1 9 1
TIOJTYTIPOBOJHUKOBBIX ITPHOOPOB.

5. TS. HanorexHonoruu u 3 3 3 5 10 21
HaHOMAaTEPHAJIBL.

6. T6. OcHOBEI q)I:I3quCKHx 3 3 3 1 10 1 1
MIPEICTaBICHNH O HAHOCTPYKTypax.

Hroro: 16 16 16 8 51 1 108

6. IlepeyeHb CeMHMHAPCKHMX, TMPAKTHYECKHX 3aHSTHH,
CAMOCTOSITE&JILHOM Pal0Thl CTY/IEHTOB, METOMYECKHE YKA3AHNUSA 10 OPraHu3alMi CaMOCTOSITEILHOM

JIA0OpaTOpHbIX PadoT, IVIAH

PaboThI CTY/IEHTOB
HaumenoBanue cemunapos, | Tpynoemko PopwmHpy-
Ne Ne pazpnena v Tembl OreHOYHEBIE eMble
MPAKTUYECKUX U CTh
/I JUCLIUILINHEI cpeacraa KOMIIETEH-
mabopaTopHBIX padboT (gacer)
1107071
1 2 3 4 5 6
1. Xumuyeckas CBA3b B IMuceMeHHBIN U OITK-3
1 KpHucTamnax. ['eometpus 2 YCTHBIN TEKYIIUN
KPHUCTAJUTMYECKOH PEHIeTKH. KOHTPOIIb
T2. Crpyktypa n 2. CpoiicTBA W  METOIBI [MuceMeHHBIN U OIIK-3
2 CBOMCTBa TBEPABIX MIOJTyYEeHUs KPHUCTAJIOB. 2 YCTHBIU TEKyIIUN
TEN. DIEMEHTHI AnnoTpomnHsie (bopMEI KOHTPOJIb
KPUCTAIO(U3UKH. yriepoa.
3. JlebekTsl  CTPYKTYpBI [MuceMeHHBIN U OIIK-3
3 KPHUCTAJLIOB. AmopbHubie 2 YCTHBIN TEKyIHi
TBEpJIbIE Tela. KOHTPOJIb
4. CB#I3b 2JEKTPOHUKHU U IInceMenHbIN U OIIK-3
KBaHTOBOH (DU3UKH. YCTHBIU TEKyIIUN
4 BosHoBBIE CBOMCTBA 2 KOHTPOJIb
MUKpoyacTHl. KBanToBas
MOJIEJIb aTOMA.
5. I[oHsATHE O MOTEHIIHAIBHBIX I[TuceMeHHbIH U OI1K-3
T3. DieMeHTE siMax 1 Oapbepax. YCTHBIN TEKyILUN
5 KBAHTOBO# (DH3HKH. OHepreTH4ecKuil CeKTp 2 KOHTPOITb
kpuctamia. KBaHroso-
DuU3HYECKUE OCHOBBI
pa3mepHbIe 3P eKTH.
HaHOSJICKTPOHUKH. 6. Ousnueckrue OCHOBBI I[TuceMeHHbIH U OI1K-3
HAHO3JIEKTPOHUKU. MeTo bl YCTHBIU TEKYILUN
(hopmupoBaHUs HAHO- KOHTPOJIb
6 3NIEKTPOHHBIX CTPYKTYP. 2
Ilepenoc HocuTene 3apsiaa B
HaHOPa3MEPHBIX CTPYKTypax
U 3JIEKTPOHHBIX MpHOOpax Ha
MX OCHOBE.
7. DHEpreTU4ecKue YpoBHU U IIncemMenHbIN U OIIK-3
30HbI. [IpoBOHUKY, YCTHBIH TEKYLIH
7 | T4. dusnueckue HOJIYIPOBOJHUKH U 2 KOHTPOJb
JuanexTpuku. Pactpenenenue
OCHOBBI paboTHI
3JEKTPOHOB I10
TOTYNPOBOHUKOBBIX | 5yenrermueckum ypoBHSIM.
nprOOPOB. 8. CoOcTBeHHAS U IpUMeEcHast IInceMeHHBIN 1 OIIK-3
8 3JIEKTPOIIPOBOJIHOCTD 2 YCTHBIH TEKYLIHA
MIOJTYTTPOBOTHIKOB KOHTPOJIb
9 9. Iponecce mepeHoca 2 ITuceMeHHBIH 1 OIIK-3




3ap4aA0B B IMMOJYIIPOBOAHUKAX. YCTHbIﬁ TeKyHlI/Iﬁ
aﬂeKTpI/I‘IeCKI/Ie TNEPEXOJbI. KOHTPOJIb
10. [MonynpoBOJHUKOBBIC IInceMeHHBIN U OIIK-3
10 nuo sl Bumonspusie u 2 YCTHBIN TEKYLIUi
TOJICBBIC TPAH3UCTOPLI. KOHTPOJIb
11 11. HanouyacTuup! u 3 ;ﬁ;ﬁ%e::g’ﬁ;ﬁ OlIK-3
TS5. HaHOTEXHOJIOTHH | HAHOCTPYKTYPBL.
KOHTPOJIb
Y HAHOMATEPHUAIIBI. T pp—— OIK-3
12 12. MeTtozs! NOAy4YeHUs U 3 S —
HCCIIEI0OBaHUs HAHOCTPYKTYP.
KOHTPOJIb
13. KBanToBas pusmka u [MuceMeHHBIN 1 OIIK-3
13 | T6. OcHoBbI HAaHOCTPYKTYpPbL. YHHUKAIbHBIE 3 YCTHBIH TEKyIHI
(husznyecKkux CBOWCTBA HAHOCTPYKTYP. KOHTPOJIb
7| [IuceMeHHBIN U -
14 nglgg;g?i?;g:xo 14. Hanoonexrpoiica i 3 YCTHBIN TEKyIIHii OIS
: TECHACHIOUU €€ Pa3BUTUA.
KOHTPOJIb
6.1. Ilian camocTosATE/ILHOMH PadOTHI CTY/ICHTOB
Ne | Tema Bun 3ananue Pexomennyemas Konnu
HEJ. CaMOCTOSTENBHOU JuTeparypa €CTBO
paboThI 4acoB
1 T1. Pa6ora c [loBTOpEHUE U Wctounuku 1 -6 u3 4
4 T2. y4eOHUKOM, yri1yOJeHHOE U3y4YeHue | OCHOBHOM U 1-6 u3 8
8 T3. CIIPaBOYHOU y4e0HOro Marepuana JIOTTOJTHUTEIIbHOM 10
10 T4. JITEPaTypoi, JIEKLIMH, JJA0OPATOPHBIX | IUTEPATYPHI; 8
12 TS5. MEPBOUCTOYHUKAMHM, | 3aHATHM C CaMOCTOSTEIIbHEIN 10
14 T6. KOHCIIEKTOM HCTIOJIBb30BAHUEM TIOUCK JINTEPATYPHI HA 10
KOHCIIEKTa JICKIIHH, 00pa3zoBaTeIbHBIX

aureparypsl, UHTEpHET
- pecypcoB

pecypcax, JOCTyIHbIE
10 JIOTUHY U TapOoJIio,
MIPEOCTABIIIEMBIM
Hayunoit Oubnuorekoit
nry

6.2. MeTonnueckne yKa3aHus 10 OPraHU3ALUHA CAMOCTOSATEIbHON PadoThl CTYICHTOB

Llenb camoCTOATENBHOM pabOTHI CTyIE€HTa — OCMBICIEHHO M CaMOCTOSITENIbHO padoTaTh
CHayajga C Yy4yeOHBIM MaTepuajoM, 3aTeéM C HaydyHOW HHQOpMaluen, 3al0KUTh OCHOBBI
CaMOOpraHU3allMl M CaMOBOCIHMTAaHUS C TeM, 4YTOObl TPUBUTH YMEHHE B JAaJbHEHIIEM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHATIBHYIO KBATH(PHUKAIUIO.

B yueOHOM mporiecce BBIIEINAIOT ABa BUJa CAMOCTOATENbHOM paboThI:

- ayauTOpHas — CaMOCTOATENIbHAas paboTa BBIMOIHSAETCS HA Y4YEeOHBIX 3aHATUSAX TIOJ
HEIMOCPEACTBEHHBIM PYKOBOJICTBOM IPENOAABATEIIS U IO €T0 3a1aHUIO.
- BHEayJUTOpPHas — CaMOCTOSITeNbHAsh pPa0OTa BBITIONHSAETCS CTYACHTOM IO 33JaHUI0

IpernojiaBaTess, Ho 0€3 ero HenoCpPEACTBEHHOTO y4acTHsL.
CamocrosiTeibHast padoTa moMoraer CTyJAeHTaM:
1) OBaageTh 3HAHUSIMU:
- YTeHHue TeKcTa (yueOHMKa, TepBOUCTOYHHUKA, JOMOJHUTEIBHON IUTEpaTyphl U T.11.);

- COCTaBJICHUC

IIaHa

TEKCTa,

rpadgudeckoe

KOHCIIEKTUPOBAHUE TEKCTA, BBIIMCKU U3 TEKCTa U T.11.;
- paboTa co crpaBOYHUKAMH U JIPYTroi CIpaBOYHOM JINTEPATypOil;
- 03HAKOMJICHHE C HOPMaTUBHBIMU U IIPAaBOBBIMU JOKYMEHTAMY;

n300paxkeHne

CTPYKTYpBI

TEKCTa,




- yueOHO — METOIMYECKasi U Hay4YHO-UCCIIeI0BaTeNbCKas paboTa;

- UCIIOJIb30BaHUE KOMIBIOTEPHOU TeXHUKH, IHTEepHETa U 1Ip.;

2) 3aKkpenJIfAiTh ¥ CHCTEMATH3UPOBATH 3HAHUSA:

- paboTa ¢ KOHCIIEKTOM JICKIUii;

- o00paboTka TeKcTa, NOBTOpHAs paboTa Haj Yy4eOHBIM MaTepHajoM y4yeOHUKa,
NEPBOMCTOYHUKA, JIOTIOJIHUTEIBHOMN JINTEPATYphl, ayIUO0 U BUI€03alHCEH;

- IOATOTOBKA IJIaHa;

- COCTaBJIEHUE TA0JIUIL Ul CUCTEMAaTH3alMK yueOHOro MaTepuaa;

- [IOATOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI;

- 3aIl0JIHEHHUE paboyel TeTpaiy;

- aHAJTUTHYECKas 00paboTKa TEeKCTa;

- THOArOTOBKAa MYyJIbTUMEIUAa NPE3CHTAlMM M JOKJIAJ0B K BBICTYIUICHHUIO Ha CEMHHape
(koH(pepeHIuH, KPYTJIOM CTOJIE U T.I1.);

- IOJITOTOBKA pedepara;

- cocTaBienue Oudauorpaduu UCIOIb30BaHHBIX UICTOYHUKOB,;

- TECTUPOBAHUE U Jp.;

3) ®opMupOBATH YMEHHA:

- pelleHre CUTYallMOHHBIX 3aJlay M yIpakHEeHHH 1o oOpasiyy;

- BBITIOJIHEHUE pacueToB (rpaduyeckre u pacueTHbIe paboThHl);

- IOJITOTOBKA K KOHTPOJIbHBIM paboTaM;

- IOATOTOBKA K TECTUPOBAHUIO;

- ONIBITHO-3KCIIEPUMEHTaIbHAst padoTa;

- IOJITOTOBKA K BBITYCKHOW KBaJM(HUKAIIMOHHOH paborTe.

Bonpocs! 1151 60J1ee oAPOOHOro CaMOCTOSATEILHOI0 H3YyYeHHs 110 TeMaM JHCHUIIUHBI:

T1. Uctopuueckuil 0030p pa3BuTus (GpuU3NUECKON 3JIEKTPOHUKH OT JTUCKPETHBIX MPUOOPOB
0 UHTETpaJbHbIX cXeM. Mcropuueckuid 0030p pa3BUTUS BBIYUCIUTEIBHOW TEXHUKH.
[IpencraBiaeHuss O pbIHKE IOJYNPOBOAHUKOBBIX 3JIeMeHTOB. IIpopa0oTka JEKIMOHHOTO
MaTepuaia U MaTepuasia NpakTUYECKUX 3aHITHH.

T2. CrpykTypa KpUCTaJUIOB U cHocoObl ee ompexaencHus. OCHOBHBIE THUIBI CBs3ed B
TBEPABIX Tenax. /ledexTsl B TBEpAbIX Tenax. TemnoBble CBOWCTBA TBEPABIX Tel. MexaHuueckue
cBoiicTBa TBEPABIX Tel. Pusmueckue cBoWcTBa aMopdHBIX TBEPABIX Ted. [Ipopaborka
JIEKIIMOHHOTO MaTepuaia U MaTepuaia NpakTUIeCKUX 3aHITUH.

T3. Crpykrypa HaHOMaTepuanoB. MeToabl nccie10BaHUs HAHOMATEPUAJIOB. TEeXHOIOrHH
MOJIyYE€HUSI HaHOMAaTepualoB M HAHOCTPYKTyp. OOnacT NpHUMEHEHUs HaHOMaTepUasoB.
[TpopaboTKa JIEKLIMOHHOTO MaTepraia U MaTeprala MpakTUIeCKUX 3aHATHI.

T4. ®usnueckue >3¢pdexkTsl B MaTepuasax >3JIEKTPOHHOW TeXHUKH. IIpoBOAHMKOBBIE,
MIOJIYTIPOBOJJHUKOBBIE M TUAIEKTPUUYECKHE MATEPUAIIBI MUKPOIIEKTPOHUKU. DJIEKTPUUECKUE U
MarHUTHbIE CBOMcTBa TBepAbIXx Ten. CBepxmpoBoaumocTs. IIpopaboTka JEKIIMOHHOTO
MaTepuaia U MaTeprasia NpakTHYECKUX 3aHITHH.

T5. Hanouacmuywvl u nanocmpykmypuel. Knaccudukainus HaHOCTpYKTYp. HanowacTuiisl u
HaHOKJIacTepbl. Poiab  NOBEPXHOCTHBIX  aTOMOB. Marudeckue uucna.  YTJIEpOAHbIE
HAHOCTPYKTYpbl. HAHOKOMIIO3UTHI, HAHOIIOPUCTHIE U HAaHO(A3HbIE MaTEPUAIIBI.

Memoovl  nonyyenus u uccireooganusi Hawocmpykmyp. OOIMe XapaKTepUCTUKU
¢buznyeckux MeToJ0B. TeXHOIOrHH «CBEpXy-BHU3» U «CHHU3Y-BBepx». Camoopranuzanus u
caMocOOpKa B HAHOTEXHOJOTHSX. OJIEKTPOHHas MHUKpockonus. CKaHUpYIOIIas TYyHHEJIbHas
MUKpPOCKONHUSA. ATOMHO-CHJIOBass MHUKpockomnusa. [Ipopa®oTka JEKIIMOHHOTO MaTepuana u
MaTepuaia NpakTU4eCKUX 3aHATHH.

T6. Hanosnexmponuxa u menoenyuu ee pazsumus. OTHOIIECKTPOHHOE TYHHEITUPOBAHHE.
Pe3onancHoe TyHHenupoBaHue. CnuHTpoHUKa. CBEpXIIPOBOAHMKOBAs AIEKTpoHMKA. HaHo- u
KBaHTOBble KoMmIbioTepbl. HaHoTexHomornu B omnrto3nekTpoHuke. [IpopaboTka JIEKIHOHHOTO
MaTepuaia U MaTepuaia NpakTHYECKUX 3aHITHH.



Kontpons camocrosiTenbHOH pabOTBl MPOBOAMUTCS BO BpeMs TPAKTUYECKUX U
71a00paTOPHBIX 3aHATHUH.

[Tpornecc n3yueHus: AUCIUTIIMHBI HANIPaBIieH Ha (OPMHUPOBAHUE CIEAYIONTUX KOMITETEHITHIA:

OIIK-3 - CriocoOHOCTh TPUMEHSTh METOBl TOUCKA, XpaHEHHs, OOpaOOTKH, aHAIW3a U
npecTaBicHus B TpeOyemMoM popmare mHPOpMAIK U3 Pa3TUIHBIX HCTOYHUKOB B 0a3 JaHHBIX,
coOJIrO1ast TIPU 3TOM OCHOBHBIE TpeOOBaHUSI HHPOPMALIMOHHON 0€30MaCHOCTH

7. llpuMepHasi TeMATHKA KYPCOBBIX padoT (MMP0EKTOB) (MPU HAJIMYMH)

IJIAHOM HE MPEAYCMOTPEHO

8. YueOHo-MeTOoAMYecKoe 1 MH(OPMAITUOHHOE O0ecneuyeHne TUCIMIUIMHBI (MOTYJIfA):
a) OCHOBHasl JINTepaTypa

1. Enudanos, I'. 1. ®usuka TBEepaoro tena [IIeKTpoHHBIN pecypc] : yuebd. mocodue / I
. Enudanos. - Mocksa : Jlanb, 2011. - 288 c. : wi. - (YueOnuku 11 By30B. CrieriuanbHas
auTepatypa). - Pexxum nocrymna: 9bC "UznatensctBo "Jlanp". - Heorpanuu. goctyi. -
bubmumorp.: c. 282-283. -ISBN 978-5-8114-1001-9.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2023

2. Maryxun, Bagum JleornnoBud. @usnka TBepAOro Teia [ IIeKTPOHHBIA pecypc]: yueo.
noco6ue / B. JI. MaryxuHn, B. JI. EpmakoB. - Mocksa : Jlanb, 2010. - 218 c. : uin. - (YueOHUKH
st By3oB. Crnenmanbhast nuteparypa). - Pexum npoctyma: ObC "UznarensctBo "Jlawp'". -
Heorpanuu. noctymn. - ISBN 978-5-8114-0923-5
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=262

3. Hanoanekrponuka: Teopus u npaktuka [Tekct] : [yueonuk] / B. E. Bopucenko [u ap.]. -
3-e uzn. (31.). - Mocksa : BUHOM. JlaGopatopus 3nanuid, 2013. - 371 c. ; ectb. - (YueOHUK AJis
BbIcHIeH 1IKoJbl). - Pesxum goctyna: ObC "Pykont". - Heorpanuu. goctyn. - ISBN 978-5-9963-
2104-9
http://rucont.ru/efd/226435?urlld=L31McuvOZwOvW3n7Y AzebhGnk64giDIBY 0eUsvES+F3Jz
b6+ps4iwChpdv8LgETTX02M61nEtcvI0sFAHXIWIw==

4. Iwumxkuz, Tennaguit ['eoprueBuu. HanosnekTpoHuka. OJIeMeHThI, MPUOOPSI,
ycTpoiicTBa [DNEeKTpoHHBIN pecypc]: yued. mocobue ans cTyl. By30B, 00yd. mo Hamp. 210600
"Hanotexnomnorus", 152200 "Hanounxenepus", 210100 "DnexkTpoHHKa ¥ HaHOIJIEKTPOHUKA" /
I. I'. umkws. - 2-¢ w31, - OBK. - M. : bunowm. JIabopaTtopus 3uanuii, 2012. - Pexum gocryma:
943 "bubnuorex". - Heorpanuu. noctym. - ISBN 978-5-9963-1443-0

5. bappibun, A. A.. DJNEKTpOHMKAa ¥ MHUKPOMIEKTpOHUKA. (DU3MKO-TEXHOIOTHYECKHE
ocHOBHI [Tekcr] : [yue0. mocobue] / A. A. bapsious. - Mocksa : ®DU3MATIIUT, 2008. - 426 c. ;
Her. - Pexxum poctyma: DBC "Pykont". - Heorpanmmu. moctyn. - ISBN 978-5-9221-0679-5
http://rucont.ru/efd/152088

0) AOMOJIHUTEIbHAA JUTEpaTypa

1. T'yceB, A. . Hanomarepuanbl, HaHOCTPYKTYpbl, HaHoTexHosoruu [Tekct] / A.
. T'yceB . - 2-e uza., ucnp. - Mocksa : DUSMATIIUT, 2009. - 417 c. ; ecTb. - Pexxum goctyna:
3BC "PykouT". - Heorpanuu. noctym. - ISBN 978-5-9221-0582-8 http://rucont.ru/efd/152090

2. IlaceikoB, Brnaaumup BacunbeBuu. Marepuanbsl 370eKTpoHHON TexHHKH [Tekct] :
yuel. A CTyA. By30B, 00y4. 1o crell. 35eKTpoH. TexHuku / B. B. ITaceikos, B. C. CopokuH. -
6-e u3m., crep. - CII6. : Jlansp, 2004. - 368 c. : ui. ; 21 cm. - (YueObHuku 1 By30B. CrienuanbHas
auTeparypa). - budmmorp.: ¢. 363.-IIpenm. ykas.: ¢. 364-365. -ISBN 5-8114-0409-3 (20 3k3.)

3. Anrunos, b. JI. Marepuansl 371eKTpOHHOW TEXHUKHU: 3a7auyd M BOMPOCHI: Yued. A
cryn. By3oB / b. JI. Aatunos, B. C. Copokun, B. A. Tepexos. - 3-¢ usn., crep. - CII0. : Jlanp,
2003. - 208 c. : un. ; 20 cM. - (YueOHuku i By30B. CriennansHas 1ureparypa). - bubmuorp.:
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BF%D0%B8%D1%84%D0%B0%D0%BD%D0%BE%D0%B2%2C%20%D0%93%2E%20%D0%98%2E
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2023
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D1%82%D1%83%D1%85%D0%B8%D0%BD%2C%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=262
http://rucont.ru/efd/226435?urlId=L3IMcuvOZwOvW3n7YAzebhGnk64giDIBYoeUsvE5+F3Jzb6+ps4iwChpdv8LqETTXo2M61nEtcv90sFAHxIWfw==
http://rucont.ru/efd/226435?urlId=L3IMcuvOZwOvW3n7YAzebhGnk64giDIBYoeUsvE5+F3Jzb6+ps4iwChpdv8LqETTXo2M61nEtcv90sFAHxIWfw==
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D1%88%D0%BA%D0%B8%D0%BD%2C%20%D0%93%D0%B5%D0%BD%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9%20%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D1%80%D1%8B%D0%B1%D0%B8%D0%BD%2C%20%D0%90%2E%20%D0%90%2E
http://rucont.ru/efd/152088
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%83%D1%81%D0%B5%D0%B2%20%2C%20%D0%90%2E%20%20%D0%98%2E
http://rucont.ru/efd/152090
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B0%D1%81%D1%8B%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BD%D1%82%D0%B8%D0%BF%D0%BE%D0%B2%2C%20%D0%91%2E%20%D0%9B%2E

c. 207. - ISBN 5-8114-0410-7. (10 5k3.)

4. lyka, Anexcanap AnekcannpoBud. HanosnektpoHuka [DneKTpoHHBIN pecype] : yueo.
nmocoOue AJis CTy[. By30B, 00y4. 1o Hampasi. nmoarotoBku "[Ipuki. maremaruka u pusmka" / A.
A. llyka. - 2-e uzn. - 9BK. - M. : bunom. Jlabopartopus 3Hanuii, 2012. - (HanorexHonorun). -
Pexxum noctyna: U3 "bubaunorex". - 15 noctym. - ISBN 978-5-9963-1055-5 (+15 3k3.)

5. Pomwmn, Bmagumup Muxaiinoua TexHomorus MarepuaioB MHKpPO-, OITO-
Y HAaHODJICKTPOHUKHU [DJIEKTPOHHBIN pecypc] : yueOd. mocodue Uil CTyA. By30B, 00yY. 1O Hamp.
noaroT. 210100 "DnekTpoHuka U MUKpOdJIeKTpoHuka" : B 2 4. / B. M. PomuH. - 2-¢ u3n. - OBK.
- M. : bunom. JlabGoparopust 3Hanuii. - Pexxum pocryna: OU3 "bubnumorex". - Heorpanuu.
noctym. - ISBN 978-5-94774-913-7. Y. 2. - 2012. - ISBN 978-5-9963-1471-3

6. Packun, A. A. TexHOJOrHs MaTepuanoB MHKpPO-, ONTO- W HAHOAJIEKTpoHHMKH. Y. 1
[Tekct]: yue6. mocobue / A. A. Packun , aBT. B. K. IIpokodseB. - 2-¢ uzn. (3:1.). - Mocksa :
BMHOM. Jlaboparopust 3Hanuii, 2012. - 166 c.; ectb. - Pexum poctyna: ObC "Pykont". -
Heorpanuu. noctymn. - ISBN 978-5-9963-1470-6 (4. 1). - ISBN 978-5-94774-913-7
http://rucont.ru/efd/226528?urlld=fk6hc+qwnd6mSpGmPLcFgR1+hXaWg+AJCpjl8JHVPFh4e
ANh52/JLATRRGSSbIylI5572WBVuCjpLaOUmifYNChQ==

B) NpOrpaMMHoOe o0ecredenne fﬁ oo o V% ’ﬁéﬁ:ﬁ’

CrangapTHble CepBHCHI I100aNbHON ceTu VIHTEpHET, CTaHIapTHBIE CPekeTRA mpocMoOTpa
MPE3CHTAMA W HAYYHBIX MyOIHKAIMd B 3JCKTPOHHOM BHJIE, HCIIOJB3YIOTCS CTaHIAPTHHIC
cpenctea Windows u MS Office:

1. ABBY PDF Transformer 3.0 ITaker u3 10 neumennsix aunensuit Per Seat (10:mmir.)

EDU. Konx mno3umuu: AT30-1S1P10-102 KortupoBka Ne 03-165-11 ot 23.11.2011.

beccpouHo.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Kourpakr Ne 03-013-14 or
08.10.2014.Homep JIunensuu Microsoft 45936786. beccpouno.
3. WinProl0 Rus Upgrd OLP NL Acdmc. Cy6munensnonusiii qorosop Ne 502 ot

03.03.2017 Cuaer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 Jlunensus

No 68203568. beccpouno. 17 18

4. Kaspersky Free (exerogno o6OnoBisemoe I[10). YcnoBusi uCHosiib30BaHUS TIO
cebuike: http://www.kaspersky.ru/free-antivirus/. beccpouso.

F) 0a3bl JaHHbIX, l/lH(l)OpMaII]/IOHHO-CleaBO‘-IHbIe N MOUCKOBbIC CUCTEMbI

1) Hb UT'VY http://library.isu.ru/ru

2) U3 «bubauoTex» https://isu.bibliotech.ru/

3) BBC UznarensctBo «Jlanb» http://e.lanbook.com/

4) OBC «PykouHT» http://rucont.ru - mexxorpacieBas HayuHas OMOIHOTEKa, CozeprKaras
ouu(ppoBaHHBIE KHUTH, TEPHOANYECKUE W3MaHUS M OTACIbHBIE CTaTbU IO BCEM OTPacisiM
3HaHMIA, a TAKKE ayr0-, BUIEO0-, MyJbTHMeINa COPT U MHOTOE JIPYroe;

5) OBC «A1ibyke» http://ibooks.ru - - uaTEpHET pecypchl B CBOOOIHOM JOCTYIIE.

Humepnem ucmounuku:

Hayunbie nmyOnukanuu B pedepaTUBHBIX XKypHaiax IO aKTyaJbHBIM NpoOiemaMm (U3HKU
TBEPAOIO Teja, MaTepualaM MHUKpPO- M HAHODJIEKTPOHUKU. DJIEKTPOHHBIE BEPCUM KYpPHAJIOB:
“@u3NKa M TEXHUKA MOJYNPOBOJHUKOB”, “Marepuanoenenue”, “Pusuka TBEpAOro Tena’,
“Kypnan rtexHuyeckor  ¢usuku”’, “IlucemMa B IKypHaI  TeXHUYeCKOH  usuku’,
http://journals.ioffe.ru.

http://perst.issp.ras.ru — Madopmannonnslii OromiereHp “TlepcrieKTHBHBIE TEXHOIOTUH

www.nanonewsnet.ru — CaiiT o HaHOTeXHOJIOTHAX B Poccnn

www.nhanodigest.ru — IaTepHeT-)XypHal 0 HAHOTEXHOJIOTUSIX
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http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A9%D1%83%D0%BA%D0%B0%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%BE%D1%89%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B0%D1%81%D0%BA%D0%B8%D0%BD%20%2C%20%D0%90%2E%20%D0%90%2E
http://rucont.ru/efd/226528?urlId=fk6hc+qwnd6mSpGmPLcFgR1+hXaWg+AJCpjI8JHvPFh4eAh52/JLAfRRGSSblyl5572WBVuCjpLaOUmifYNChQ==
http://rucont.ru/efd/226528?urlId=fk6hc+qwnd6mSpGmPLcFgR1+hXaWg+AJCpjI8JHvPFh4eAh52/JLAfRRGSSblyl5572WBVuCjpLaOUmifYNChQ==
http://www.kaspersky.ru/free-antivirus/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://journals.ioffe.ru/
http://perst.issp.ras.ru/
http://www.nanonewsnet.ru/
http://www.nanodigest.ru/

www.nano-info.ru — CalT 0 COBpPEMEHHBIX JOCTHXKCHHUSX B O0JACTH MHUKPO- H
HaHOTEXHOJIOTUI

www.nanometer.ru — CaiiT HaHOTEXHOJIOTHYECKOTO COOOIIECTBA YUEHBIX

www.nano-portal.ru - Tlopras MOCBSIICHHBIH TEME pPa3BUTHS HAHOTEXHOJOTMH M HX
BHCAPCHHA B IPOU3BOACTBO

http://nuclphys.sinp.msu.ru/solidst/index.html DnexTponnsiit yueonuk H.I'. Ueuennn

BBenenue B ¢pu3uky TBEpIOrO TENA

http://www.technosphera.ru

Hocmyn K nonnomexcmoswvim 6azam oannvix 3 cetu Nurpaner UT'Y:
- Hayunas snmextponHast 6ubimoreka Www.eLibrary.ru (mocrym K HOJIHBIM TEKCTaM psia
HAYYHBIX )XypHaI0oB ¢ 2007 10 HacTosIIEe BpEMsI)

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCUMIIIMHBI (MOXYJIs1):

Urenne JeKOUHA  COMPOBOXKIACTCS  JIEMOHCTpanued  uH(OpManuu, Ui 4Yero
UCIIOJIb30BaTbCd MYJbTUMEIUUHBIE CPEACTBA: IEPEHOCHOW MPOEKTOp, NEPEHOCHOM JKpaH,
HOYTOYK. Vcmonp3oBaHue TJI00aTbHOW KOMITBIOTEPHOW CETH TIO3BOJISIET OOECIICYHTH
JOCTYIMHOCTh MIHTEpHET-PECYpPCOB U pEalin30BaTh CAMOCTOSITENbHYIO pabOTy CTYJIEHTOB, B X0/
KOTOpPOM OHM MOTYT BBIUYMTBHIBATH Hay4yHbIE CTaTbu MO TeMaMm kypca. Ha daxynbrere mmeercs
KOMIIBIOTEPU3UPOBAHHAS ayAUTOpUS, TpEAHA3HAUEHHAs [UIsi CaMOCTOSTENbHOM paloThl, C
HEOTPaHUYEHHBIM J0CTynoM B MHTEpHET.

JlabopaTopHbIil TPAaKTUKYM IO BBEACHHUIO B CHEIMAIBHOCTH PACIIONIOKEH B CIIeUaTbHON
yueOHOM  smaboparopuu  Qakynbrera.  MMewTcss  koMmMmbploTepbl i 00paboTKu
9KCIIEPUMEHTANBHBIX JAHHBIX U MOJICIBbHBIX PabOT.

10. O0pa3oBaTe/ibHbIE TEXHOJIOTHH:

3amaun M3MOKEHUS W M3y4YEHHS JUCIHMIUIMHBI peanu3yloTcs B cieayroummx dopmax
JIeSATeTbHOCTH:

e JIeKUMH, HaIleJICHHbIE Ha TOJNydyeHHEe HeoOxoaumoill uHdopmanuu, U ee
WCIIOJIb30BAaHUE TIPU PEIICHUN MTPAKTUUECKUX 3a/1a4;

® MNpaKTH4YeCKHe 3aHSATHs, HANpPABICHHbIE HAa AaKTUBU3ALMIO I[103HABATEJIbHOU
NESTENIbHOCTH CTYJIEHTOB U MPHOOPETEHUS MMM HAaBBIKOB PEIICHHs MPAKTUYECKUX U
MpoOJEMHBIX 3a/1a4;

e Jjal0opaTopHble padOThbl, HANpPABICHHbIE HA AKTUBHU3ALMIO I[03HABATEIHbHOU
JESATETLHOCTH CTYJAEHTOB M TPUOOPETCHHS MMH HABBIKOB PEIICHUS] MPAKTHYECKUX H
poOJIEMHBIX 33124,

® KOHCYJIbTAIUM — €KECHEICIIBHO JIJISl BCEX YKEJAIOIIUX CTY/IEHTOB;

® camMOCTOsITeJIbHAsi BHeayJUTOpPHasA padora HampaBieHa Ha MpHOOpETEeHHe
HAaBBIKOB CAMOCTOSITEILHOTO PEIIEHU 3a/1a4 M0 IUCLMILINHE;

® TeKyIIMid KOHTPOJIb 32 JICATCIILHOCTHIO CTYJIEHTOB OCYIIECTBIISIETCS Ha
JIEKIIMOHHBIX U MPAKTUYECKHUX 3aHATUAX B XOJI€ CAMOCTOSITEILHOTO PEIICHUs 3a/1a4, B TOM
YHCIIe Y JOCKH.

Ha nexnmsix MCHONB3YIOTCS aKTUBHBIE METOJbI OOyUeHHs (KOMIBIOTEPHBIX CHUMYJISIIAM,
pa30op KOHKPETHBIX cuTyaruii). [IpakTuueckue 3aHSATHS POBOJSATCS B UHTEPAKTUBHOM (hopMme.
JlaGopaTopHbie pabOThI MPOBOASTCS C HcToab30BaHueM [IDBM ¢ mocneayrorieit 3anuToid.
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http://www.nano-info.ru/
http://www.nanometer.ru/
http://www.nano-portal.ru/
http://nuclphys.sinp.msu.ru/solidst/index.html
http://www.technosphera.ru/
http://www.elibrary.ru/

i Bunsbi yueoHoii padoThI Oo0pa3oBaTebHbIe TEXHOJOTHH

1-14 | Jlexkuus BBoanas nekius, uHGOpManus JIEKIUS, JEKIHSI C
JJIIEMEHTAMU  JTUCKYCCHHM, HWHTEPAKTUBHAS  JICKIIHS
(mekmust  guasior),  uWH(OpPMAIMOHHAS  JIGKIUA  C
3JIEMEHTaMHU 00paTHOM CBsI3U, HHPOPMALIMOHHAS JICKITUS
C 3JIEMEHTaMHM MPOOJIEMHBIX CHTYAIIH.

1-14 | JlaGopaTopHbl€ 3aHATUS 3aHATHSL ~ OPOBOAATCS B DKCIEPUMEHTAJIbHOU
nabopatopur Ha  JaOOpAaTOPHBIX  YCTAaHOBKAaX, ¢
HOCJICAYIOIUM HAlMCAaHUEM OT4YeTa MO J1abopaTOpHOM
paboTe M ero 3alure.

11. Ouenounsbie cpeacrsa (0OC):
@DoH/1 OLIEHOYHBIX CpeacTB npeacraBien B [Ipuiioxkennu K nporpamme.
11.1. OueHouHble cpeACTBA AJsi BXOJAHOr0 KOHTPOJIsi (MOTyT OBITh B BHUJE TECTOB C
3aKPBITBIMU WJIA OTKPBITBIMU BOTIPOCAMH).
11.2. OueHouHbIe CpeacTBA TEKYIIET0 KOHTPOJIA

Texkyumii KOHTPOJIb OCYILIECTBISIETCS B YCTHOW U MUCbMEHHOM (hopMe MPH BHITOTHEHUH
CTyJIGHTaMH YYEOHBIX 3aJlaHUi - PEIICHUH 3a7a4 U BBINOJTHEHUU KOHTPOJBHBIX padOT WU
TECTOBBIX 3a/IaHMi, BBICTYIUICHHHM C JOKJIAJaMH IO MPEIJIOKEHHBIM Te€MaM Ha MPOTSKEHUU
Bcero kypca. Tekymuii KOHTPOJIb HAIllPaBJICH Ha BBISBICHHE CHOPMUPOBAHHOCTH KOMITCTECHITUU
OIIK-3. OTBeTHl CTYIEHTOB OLIEHHWBAIOTCS MO MATHOAIIHLHOW IIKaje, 3aHOCATCSA B JKypHal U
UCTIONIB3YIOTCSl KaK JIOTIOJTHUTENbHAS HWH(OpPMAIMS TPU aTTECTAIlMM CTYIACHTOB B CEPEIUHE
ceMecTpa M MOJYyYEeHHUH CTYAEHTOM 3a4eTa.

IIpomesxkyTouHasi aTTecTalUsl HampaBlieHa Ha TPOBEPKY C(HOPMUPOBAHHOCTU
xomneteHuu OIIK-3 u npoBoguTcs B opMe BBICTYIIIICHUS C I0KJIaJaMH, KOHTPOJBHBIX paloT,
TECTUPOBAaHUS WM KOJUIOKBUYMa IO paHee H3y4eHHbIM TeMaM. OILleHKa BBICTABIAETCSA IO
NATHOAIIIBHON CUCTEME.

Ilpumep mecmogwix 3a0anuii 01 nposepku cpopmuposannocmu komnemenyuu OIIK-3:

1. Kakoii TuIn XuMH4ecKo# CBSI3M XapaKTepeH /JIsl MOJYNPOBOIHHUKOB?
a) MIOHHAsI CBSI3b;
0) KOBaJICHTHAS CBSI3b;
B) MOJIEKYJISIpHAs CBSI3b;

') METAJJTNYECKasl CBSI3b.
2. BoigesmTe npuMepsl (pa30BbIX IIEPEX010B BTOPOIo poja:
a) TUIaBJIeHUE
6) mnepexon (eppOMarHMTHBIX BEIIECTB (Kese3a, HHKeNs) IMpH ONpeAeSeHHbIX
JABJICHUU U TEMIIEpAType B NapaMarHUTHOE COCTOSTHUE
B) KpUCTAJUIM3ALUS
I') Iepexo/1 METaJIOB U CIJIaBOB IpH TeMIieparype Onuskoi k 0K, B cBepxmpoBosiiiee
COCTOSIHUE, XapaKTepHU3yeMoe CKauyKOOOpa3HbIM YMEHBIIEHHEM DJIEKTPUYECKOTO
CONPOTUBIIEHUS 10 HYJIS
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10.

Onenure JHEPrul0 MUKPOYACTHIIBI, €CJIM el COOTBETCTBYeT BOJIHA e bpoiias c
4acToToit v =300 M7y

a) 510 I  6) 5-10 ° e B) 2-10 ° fiwe 1) 2-107 fiwe 1) 3-10 % [xe
3aBucHMOCTD -1 CONPOTUBJIEHUS OT TeMIIEPATYPbI
HA PUCYHKe, XapaKTepHa JJIs:

a) MPOBOJAHUKOB

0) MOTYIIPOBOTHUKOB

B) JUDJICKTPUKOB

Kakoii u3 rpagukoB cOOTBEeTCTBYeT BOJbT-aMIEPHOH XapaKTepuCTHKe P-N
nepexoaa?

I

Al B.2. B.3. r.4.

Yro Takoe >muTaKCHA?

a) HapallliBaHWE OKCUJIHOM IJIEHKU Ha KPUCTAJLIE;

0) OpUEHTUPOBAHHBINM POCT OJJHOTO KpHUCTalIa Ha TOBEPXHOCTH JPYTOro;

B) MOJIyYEHUE HAHOYACTUII ITyTEM HCIAPEHHS U3 MaKPOCKOIIMYECKOTr0 TeJla aTOMa;
T') CO3/IaHN€ HAHOCTPYKTYpP Ha MOBEPXHOCTH TBEPIOTO Teja

Yrto Takoe QpyiepeHbI?
a) JUIMHHBIE YIJIEPOJHbIE CTPYKTYPHI;
0) kiactepbl u3 Oonee yemM 40 aromoB yriepona, mo (opme MpeaAcTaBiIsIOIIe
1aporo100HbIe KapKacHbIE CTPYKTYPHI;
B) HAHOYACTHUIIBI, PACTBOPEHHBIE B XKHUJIKOHU (haze;
I') LIaponoJ00HbIE MOJIEKYJIbI, COJEpKAIINE aTOMbI, pa3MepoM MeHble 100 HM.
Kakne noBepxXHOCTH O3BOJISIET UCCJIEI0BATh TYHHEJIbHbIH MUKPOCKON?
a) MarHUTHBIE;
0) AMDIEKTPUIECKHE;
B) MPOBOAsIHE (IPOBOIHUKH U TIOTYIPOBOTHHKH);
T) J00bIE.
Kakue u3 ykazaHHbIX 1e()eKTOB OTHOCATCS K JUHEHHbIM?
a) IEKTPOHBI U ABIPKU
0) IUCIOKAIIMU U TPEIIUHBI
B) BAKaHCHU U aTOMBI B MEXKI0Y3JIHIX
I') TPaHUIbl 3epeH U MOBEPXHOCTh KpUCTaIa
JumHa BosHbl Ae bpoitnsg onpenenasiercs ¢gopMyJioi...
In

a) A=2xc/w 6) A=cT B)ﬂ,:L r) A=dsin ¢ I[)ﬂ=—2
my T

11.4. OueHo4HbIE CPeACTBA 1JIS HTOTOBOT0 KOHTPOJISI
WTOTOBBII KOHTPOJH HAIIPABIIEH Ha MPOBEPKY chopmupoBaHHOcTH KomnereHmn OTIK-3

npoBoauTcs B ¢opme 3adyera. Dopma TpoBeACHHS 3aueTa — YCTHBIM MO OwieraM WU
MMMCbMEHHBIN B BUJIE UTOTOBOTO TE€CTA. 3a4eT MPOBOIUTCS MEPe]] IK3aMEHAITMOHHON CECCUEH.

B Teuenme CCMCCTpa MPOBOAATCA KOHTPOJIBHLIC paGOTBI, YCTHLIf/'I Oorpoc Huin

MMPOMEKYTOUHOC TECTUPOBAHUC. Pe?;y.]'IBTaT YUYUTBIBACTCA BO BpEMs 3a4€Ta.

CTy,Z[CHT 6aKaJ1aBp AOMMYCKACTCA K 3aUCTy B TOM CJIydac, €CJIM B TCUCHUC CCMCCTpa UM

BBITIOJTHEHBI BCE JJaOOpaTOpHBIE pabOThI MPEAYCMOTPEHHBIE KyPCOM.
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OLIEHKA

Kpurepin 3AUYTEHO HE 3AUYTEHO
OTMeueHbI TPOOeIThI
3HaHWE MaTepHala B B YCBOCHHH He 3HaeT ocHOBHOE
Bceectoponnue
3Hanue npenenax NporpaMMbl | IPOrpaMMHOTO CoJIepIKaHue
rIryOOKHe 3HAHUS
MarepHana JIMCIIUTUTHHBI
[TonumaeT Matepuan,
CyxneHus
MPUBOIUT IIPUMEPBL, C tpymom
[NonHoe moHUMaHuUe MOBEPXHOCTHBI,
HO HCIIBITHIBACT bopmynupyeT cBou
MarepHana, IpHBOIUT cofiepKaT OUINOKH,
3aTPYAHCHUS C MBICJIH, HE IPHBOHT
MpUMEpBHI, OpHMEpPHI He
IloHumaHnue BBIBOJIAMH, OJIHAKO OpUMeEphI, He 1aeT
JOTIOJIHUTENNbHbIE HPUBOJNT, OTBETHI HA
JOCTaTOYHO TIOJTHO OTBeETa Ha
BOIIPOCHI HE JOTIOJTHUTENbHBIC
OTBEYaeT Ha JOTIOJTHUTEIBHbIC
TpebyroTcs BOTIPOCHI
JOTIOJIHUTENbHbIE BOIIPOCHI
HEyBEpCHHBIC
BOIIPOCHI
3arpynHsaercs B
JlaeT emKkue Homyckaer Py
OIIpeNIeTICHUH
OIpeIeNICHUS HETOYHOCTH B .
. [TyraeT nonsTHs, OCHOBHBIX TIOHATHI
[IpumeHneHue OCHOBHBIX ITOHSTHM, OIIpENEIICHUU
. PEIKO UCIIONB3YET JUCIUIUINHBIL,
mpod. KOPPEKTHO TIOHSTUH, HE B ITIOJTHOM
HCTIONB3YeT 00BeMe UCTIOTB3YET HpOQeccHOHATL IO HEKOPPEKTHO
TCPMHUHOIOTHH Y Y TEPMUHOJIOTHIO HCIIONB3YeT
po)eCCHOHANBHYIO | TIPO(EeCCHOHATBHYIO
npodeccroHabHYIO
TEPMHUHOJIOTUIO TCPMHUHOJIOTUIO
TEPMHUHOJIOTHIO
Co0utoaeT HOPMBI OITyCKaeT
Cobmronenune p Co0mr01aeT HOPMBI Hlomy
JIMTEPAaTYPHOTO MHOKECTBEHHBIC KocHos3p19Has pedb
HOpM JIUTEPATYPHOTO S3bIKa,
S3bIKa, IpeodianaeTt pedeBble ONIMOKU MPU | MCKAXKaeT CMBICIT
JTUTEPaTyPHOTO b JIOMyCKAeT
Hay4YHbIH CTHIIb U3JI0KECHHU OTBETa
S3bIKA SIIMHUYHbIE OIIHOKH
U3JI0KEHHS MarepHana

IIpuMepHBbIii NepedyeHb BONPOCOB K 3a4eTy 0 Kypcy:

«BBeneHue B cnenMaJbHOCTb

1. Tunsl MEXaTOMHBIX CBSI3EH.
2. Kpucramnmueckast ctpykrypa. [loTeHnmansHas u cuioBas (QyHKIMHM B3aUMOJIEHCTBHS YaCTHII
B Kpuctayyie. Kpucranisl (aTOMHbIE, METAIIINYECKHE, MOJIEKYJISIPHBIE, HOHHBIE).

3. Kpucrammueckass peleTka HACaIbHBIX KPHUCTALUIOB. THIIBI KPHUCTAJNIMYECKHX PELIETOK.
[TapameTpsl KpUCTAIUIMYECKON pelIETKH. THIIBI 3JIEMEHTAapHBIX ssueeK-pemeTku bpase.

4. CoiicTBa KpucTamuioB. AHu3oTponus. Amiorponus. [lomumopduszm.

5. AnnotpomnHsie GOpPMBI yTiiepoa.

6. Hexpucramnnueckue TBEpAbIE TeNa.
7. MeTroasl NOJIy4eHHUs] KPUCTAIIOB.

8. Hedextel B kpucramiax. Knaccudukanus MukponedekToB KpuctamuioB. CTpyKTypHO-
YyBCTBUTEJIBHBIE CBOMCTBA KPUCTAIIOB. POCT KpUCTAIIOB.
9. OcHOBHBIE NPECTABIICHNSI KBAHTOBON MEXaHUKHU.

10. BomaHOBBIE

CBOWCTBA MMKPOYACTHII.

Hnuna

BOJIHBI €

Bbpoitns.

CooTHOLIEHNE

HeonpeneneHHoctei ['elizen6epra. BoanoBas ¢pynkuus u ypasuenue Llpenunrepa.

11. KBanToBas moaens aroMa. KBanTtoBeie uncna. [Ipunnun 3anpera [laynu.

12. TlonsaTne O MOTEHUMAIBHBIX sMax U Oapbepax. llpocreiimne BUABI HU3KOpPa3MEPHBIX
00bekToB (KBaHTOBas siMa, KBaHTOBast HUTh, KBAHTOBAsI TOUKA).
13. MukpovacTuia B IpsIMOYTOJIbHOM MOTEHIIMAILHOM SIME.

14. TynnenbHbId 2 EKT.
15. DHepreTrueckuii CieKTp KpUcTaula. 30HHbIE PHEPIETUUECKNE AarpaMMBbl.

16. KBanToBopa3zmepHble 3P PEKTHI.

17. DOHeprernueckue YpOBHU M 30HBL. [IpOBOJHUKH, MOJYIPOBOJHUKH M JUAJIEKTPHUKU.
[TonynpoBOAHMKOBBIE MaTEPUAIIbI B TBEPAOTEIBHOMN AIEKTPOHHUKE.
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18. CobcTBeHHAs AIEKTPOIPOBOJHOCTH MOTYIMPOBOIHUKOB. 3aBHCUMOCTD 3JIEKTPONPOBOAHOCTH
MOJIYTIPOBOJTHUKOB OT TEMIEPATYPHI.

19. Pactipenenenue 3J€KTPOHOB 110 SHEPIETUUECKUM YPOBHAM. DHeprus (ypoBeHb) depmu.

20. ITpumMecHas 3J1€KTPONPOBOTHOCTD MOJIYIIPOBOIHUKOB (JIOHOPHBIE U aKI[ENTOPHBIE TPUMECH ).
21. Ilpornecchl mepeHoca 3apsI0B B MOTYNPOBOAHUKAX (aperid u auddy3us HocuTenen 3apsaa).

22. DJIEeKTPOHHO-ABIPOYHBIA Tepexoa. BeHTuipHOe CBOMCTBO p-N- nepexona. BosbT-ammnepHas
XapakTepucTuka p-N- nepexona. Bumsl mpo6oes p-N- nepexoxa. EMkocTs p-N- nepexona.

23. KonTakT «metaui-nojaynpoBoaHuk». [lepexon loTTkwu.

24. KoHTaKT MeX/1y MOJyIPOBOAHUKAMHU OJJHOTO THUIIA TIPOBOJUMOCTH.

25. I'ereponiepexoibl.

26. CBoiicTBa OMHUYECKHUX MEPEXOJIOB.

27. IlonynpoBOAHUKOBBIE MO Ibl. BUTIOJISIPHBIE U MOJIEBBIE TPAH3UCTOPHI.

28. Hamouacmuyvr u Hanocmpykmypwsi. Kinaccubukamuss HaHocTpyKTyp. Hanowactuisl u
HaHOKJIacTepbl. PoJb  MOBEPXHOCTHBIX aTOMOB. Marudeckue 4ucia.  YTJIepOaHbIE
HAHOCTPYKTYpbl. HAHOKOMIIO3UTHI, HAHONOPHUCTHIE U HAHO(A3HBIE MATEPUAIIBI.

29. Memoouwl nonyuenus u uccredosanus Harocmpykmyp. OOIIKUE XapaKTEePUCTUKU (PU3NUECKHUX
MeTOoI0B. TEeXHOIOrHM «CBEPXY-BHH3» M «CHH3Yy-BBepX». CamoopraHuzaius U camocOOpka B
HAHOTEXHOJIOTUSAX. DJEKTpOHHas MHUKpockomnusa. CkaHUpyromas TyHHEIbHasT MHUKPOCKOIIHUA.
ATOMHO-CHIJIOBasi MUKPOCKOITHSI.

30. VHhukanvHvle ceoiicmeéa namocmpykmyp. HYuciao «Onmkallmx coceeil» B HaHOYACTHUIIE.
Mexanudeckass ~ IPOYHOCTH  HAHOTPYyOOk.  Temmeparypa  IUIaBJCHHS ~ HAHOYACTHIIL.
DNEKTPOCOMPOTUBICHHE HAHOCTPYKTYp. MarHeTusM HaHOCTPYKTyp. LlBer HaHOoYacTuil.
CBepxHU3KHE TEMIIEPATypPbl U HAHOOOBEKTHI.

31. Hawnosnexmponuxa u mendenyuu ee pazeumus. OTHOSIEKTPOHHOE TYHHEIHMPOBAHUE.
Pe3onancHoe TyHHenupoBaHue. CrnuHTpoHUKa. CBEpXIpPOBOAHUKOBAs 3JeKTpoHHMKa. HaHo- u
KBAHTOBbIE KOMITbIOTephl. HAHOTEXHOJIOTHH B ONTOSIEKTPOHUKE.

Pa3zpadorumnk:

;/f( 27 K.}.-M.H., fouieHT Mopo3zosa H.B.
y

ITporpamma coctaBieHa B coorBeTcTBUM ¢ TpeboBanussmu GI'OC BO no HampaBieHuio u
npodmio noarotoBku 11.03.04 JyieKTPOHNKA M HAHOZJIEKTPOHUKA.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapbl 00IIed W IKCIIEPUMEHTATbHON (U3UKU
ury
«05» mapra 2026 1. [Ipotokonr Ne 7,

27 7/

\ . .7“_)/ 777 / 1 — o
H.o. 3aB. Ka(beI[pOI/qu) /  B.IIL JpecBsHckuii

/
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Hacmosuwas npoepamma, me modcem Ovimb 6ocnpouzéedeHa HU 6 Kakou ¢opme 6e3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-paspabomyuka npocpammsi.
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