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1. Henau n 3212494 AUCHUIJIMHBI (MOAYJISA):

Ilenvto w3ydeHus y4eOHOW JUCHUIUIMHBI «BBeleHHWE B CHEIHAIBLHOCTBY SBISICTCS
npuoOpeTeHne CTyJICHTaMH HEOOXOJUMBIX Oa30BBIX 3HAHUH B 00JACTH MHKPO- H
HaHORJIEKTPOHHUKH.

3aoauu oucuyunIUHbL.

- mpuoOpeTeHrne 3HAaHUN B 00JIACTH OCHOB KBAHTOBOW MEXAHUKH, TEOPUH TBEPIOrO TEIa,
TEOPHH TOJTYIPOBOJIHUKOB, TEXHOJIOTUH MATEPHAIOB MUKPO- U HAHOXJICKTPOHUKH U OBJIAJICHHE
YMEHUSMH UCTIOJIB30BaTh 3TU 3HAHUS TP PEILICHUU 33]1a4;

- U3y4eHue (PU3NYECKUX MPOIECCOB, 3aKOHOB M A(DPEKTOB, JICKAIMUX B OCHOBE MPUHIIUIIOB
JNEUCTBUS TPUOOPOB MHKPO- M HAHOXJICKTPOHHKH, M ONPEICISIONINX XapaKTEPUCTUKH U
napameTpbl TUX MPUOOPOB;

- 0030p pa3IUYHBIX HAHOTEXHOJOTMUYECKHX MPOIECCOB CO3/aHHUS HAHOMATEpUAJIOB U
OCHOBHBIX TCHJICHIIMA pPa3BUTHUS HAHOTEXHOJOTHH B MHpPE, 3HAKOMCTBO C COBPEMEHHBIMHU
AKCIIEPUMEHTAJIbHBIMUA ~ CPEICTBAMHU  HCCJICIOBAHMS ~ MaTepUalioB C  HAHOMETPOBBIM
MIPOCTPAHCTBEHHBIM Pa3pEIICHUEM, a TAKKE 03HAKOMIICHUE C COBPEMEHHBIMH JOCTHKEHUSMH T10
CO3JIaHUIO U MPUMEHEHUIO HAHOYCTPOMCTB;

- CO37JaHME OCHOBBI ISl TTOCIEAYIOLIEr0 U3y4yeHHUsl BOMPOCOB (DM3HUKHU MOIYIPOBOJIHUKOBBIX
npuOOpOB, BKIIOYAs AJIEMEHTHI W TPHOOPHI HAHODJIEKTPOHUKH, (U3MKH HHU3KOPAa3MEPHBIX
CHUCTEM, TBEPAOTEIBHOMN JICKTPOHUKH M TEXHOJIOTHU MUKPO- M HAHODJIEKTPOHUKH.

2. Mecto aucuummmnsl B ctpykrype OIIOII BO:

VYueOHast qucuuiuiHa “BBenenue B crieuagbHOCTh BXOJUT B 0a30BYIO YaCTh TUCIUILINH
nporpaMMsl OakajiaBpuara.

JucnuminHa “BBefeHHe B CIEUUAIbHOCTH ONUPACTCS HAa IIKOJBHBIE JUCIUIUIMHBI
€CTECTBEHHO-HAYy4YHOro Hukia: “Maremaruka”, “©Ouznka” u “Xumus’.

OO01mast TpyI0eMKOCTh Kypca - 3 3a4€THBIX SAMHHUIIBI.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHMS IMCHUILIUHBI (MOAYJIs1):

[Tpouecc n3ydeHHs] OUCHMIUIMHBI (MOJYJsl) HampaBjieH Ha (OPMHUPOBAHUE CIEAYIOLINX

KOMIIETEHLIMM:

odomenpodeccuonaibubie komnerenuuu (OIIK): OIK-3

- CnocoOHOCTh MNPHUMEHSATh METOJbl IIOMCKAa, XpaHeHMs, oO0paboTKW, aHamM3a |
MpeCcTaBIeHHs B TpeOyemoM dopmaTe nHDOpMAIIMK U3 Pa3IMYHBIX KICTOYHUKOB M 0a3 JIaHHBIX,
coOroast Mpu 3TOM OCHOBHBIE TpeOOBaHMsI UHPOPMALIMOHHOM 0€3011acCHOCTH

1.3.1 Mcrionb3yeT HaBbIKK pabOThI ¢ KOMIIBIOTEPOM JIJIs IIOMCKA U XpaHeHUs HHPOPMAaLUU U3
pa3IMYHBIX UCTOYHUKOB M 0a3 TaHHBIX.

1.3.2 Tlpeacrasnser nHGpOpMaIUo B HEOOX0AUMOM (popmate i ee 00pabOTKU U aHAIIN3A.

[.3.3 Bmageer wmetomamu WHQGOPMAIMOHHBIX TEXHOJOTWH, COONIOMaeT OCHOBHBIE
TpeOoBaHUsI HHPOPMAITMOHHON 0€30MaCHOCTH.

B pesynbrare H3y4eHus: AUCIHUIUTNHBI CTYIEHT JTOJDKEH:

3uamop:
Wupekc Wnnexc OO6pa3oBaTenbHbINH pe3ynbTaT
KOMIIETEHIUH 00pa30BaTeILHOTO
pe3yJiprara
OIIK-3 3-1 3HaTh STanbl ¥ OCHOBBI PAa3BUTHUS AJIEKTPOHUKHU, KOTOPBIE

BKJIIOYAIOT ~ DJIEMEHThl KBAaHTOBOM  (U3UKH, (UMKH
TBEPAOrO TeJa U MOJIYNPOBOAHUKOBBIX CTPYKTYp; a TaKKe
B IEJIOM IPEACTaBIATH AJEKBAaTHYID COBPEMEHHOMY
YPOBHIO 3HAaHHWH HAy4YHYK KapTHHY MHpa Ha OCHOBE
3HaHUS OCHOBHBIX IIOJIOKCHUM, 3aKOHOB M METOJOB
€CTECTBEHHBIX HAayK M MAaTE€MAaTHUKH, WCIOJIb3ys HABBIKU
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pabOTBl C KOMIBIOTEPOM Ml IOMCKA M XPaHEHMs
nH(GOpMAIMY U3 PA3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX.

Ymemn:
Wupexc Wuanexc OO0pa3oBaTenbHBINH Pe3yIbTaT
KOMIIETEHIMH 00pa30BaTEIFHOTO
pe3ynbTara
OIIK-3 v-1 YMeTb  BBIABISATH  €CTECTBEHHOHAYYHYIO  CYLIHOCTb
mpo0yieM, BO3HUKAIOIIUX B XOA€ MNpPoQecCHOHAIbHON
NEeSATeNIbHOCTH,  MPUBICKaTh  JJII WX  PEIICHUs
COOTBETCTBYIOIIUK  (DU3MKO-MAaTeMaTHUYECKHIl — ammapar,
MPECTaBIATh HH(OPMAIHIO B HE0OX0AUMOM (hopmate IJist
ee 00pabOTKM M aHAIIK3a.
Bnaoemyp:
MNupexe WNupnexe O0pazoBareNbHbIA pe3ysbTaT
KOMIIETEHIHH 00pa30BaTeNLHOTO
pe3yJibTaTa
OIIK-3 B-1 Bnagers, HaBblkaMu TNpuUMEHEHHS 0a30BBIX 3HAHUN B

00JIacTH KBaHTOBOH (U3UKH, (U3UKK TBEPIOrO Tela,
¢buzukn HOJTYIIPOBOTHUKOBBIX CTPYKTYD u
HAHOIEKTPOHUKU JJIs1 OLEHKH TEHJICHLUUH pa3BUTUSA

MHUKPO- ¥ HAHODJEKTPOHHMKH, a TaKKe METOJdaMu
MHQOPMAIIMOHHBIX ~ TEXHOJOTHUH Uil HMX  HW3y4YeHHs,
coOmoasi OCHOBHbIE TpeOoBaHMA HMH(MOPMAITMOHHOMH
0€30MMacHOCTH.

4. O0bemM QUCUMILVIMHBI (MOXYJIAA) U BUABI y4eOHO# padoThl (pa3aeisiercst o (popmMam

00yueHust)
Bua yyeOnoii padoTbl Bcero uacos / CemecTpsl
3a4eTHBIX 1
eTHMHUI
KonrakTHas padora (Bcero) 57/1,58 57/1,58
B toM 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
Koncynsranuun 1/0,03 1/0,03
Kontposb 06mmwuii (KO) 8/0,23 8/0,23
CamocTosiTeJibHAsi padoTa (Bcero) 51/1,42 51/1,42
B mom uucne:
Kypcosoii mpoekt (pabora)
PacuerHo-rpaduueckue padboThI
Pedepat (npu Hanmywn)
Jlpyeue 6uovl camocmosmenbHol pabomol
IlonroroBka  AOKIaJgOB II0  TEMaM,
pelieHue 3ajad, HOArOTOBKa K 51/1,41 51/1,41
nabopaToOpHBIM paboTaM U 3a4eTy
Buj npomexxyToUHOH aTTecTalluy: 3a4eT 3ader 3aver
Bung utorosoii arrecraum:
OO01as TPy 10eMKOCTb: Yachl 108 108
3aYETHBIC ¢TUHUIIBI 3 3




5. Copep:kanne IUCHUNIHHBI (MOIYJIA)

OTanbl U OCHOBBI Pa3BUTHUS AJNEKTPOHUKU. OCHOBHBIE TMPEICTABICHUS KBaHTOBOM
MexaHuku. CTpOCHHE M CBOWCTBA MAaTEpPHAIOB MUKPOAJIEKTPOHUKH. [lOTYNPOBOAHUKH U HX
cBoiictBa. llomynmpoBonHuKOBBIE CTPYKTypbl. Ilpeamocbuiku mepexoia OT MHKpPO- K
HAHOXJICKTPOHHKE. DJIEMEHTHI KBAaHTOBOW (u3uku. Du3nyuecKkre OCHOBBI HAHOJJICKTPOHHKH.
KBanToBopasmepusie 3¢ ¢dekTsl. Buasl HU3KOpa3MepHBIX 00BEKTOB. TyHHENbHBIH 3 dEKT.
AnnorpomHbie GOpMEI yriaepoa.

5.1. Conep:xanue pa3iesioB U TeM TUCHHUILIMHBI (MOAYJIs).

Tema 1. BBenenue. OCHOBHBIE NOJIOKeHHSI M HAINPABJICHHMS Pa3BUTHSI MHKPO- H
HAHOJJIEKTPOHUKH.

Otanbl pa3BUTHS MIEKTPOHMKHU. VcTopus pasBuUTHS MUKpPO3JEKTPOHUKH. OCHOBHBIE
IIOJIO)KEHUS M IPHUHLMIIBI MUKPO- U HAHOMIEKTPOHHUKH. DaKTOpBI, ONpPEACIAIOIUE pPa3BUTHE
MHUKpOAJIEKTpOHUKH.  Kiaccupukanmuss — um3nenuid  MHUKpOdJeKTpoHHKH.  CoBpeMeHHbIE
HaIPAaBJICHUS PA3BUTHS MUKPO- U HAHODJIEKTPOHUKH.

Tema 2. CTpyKTYpa M CBOMCTBA TBEPABIX TeJl.

2.1 CpoiicTBa TBepabIX TeN. THITBI XUMHUYECKON CBSI3H.

2.2 Kpucrammuueckas cTpyktypa. [loTeHnumansHas u cuiioBas (YHKIHMH B3aHUMOJCHCTBUS
yacTull B kpuctae. Kpucramibl (aTOMHbBIE, METANINYECKUE, MOJIEKYJISIPHbIE, HIOHHBIE).

2.3 Kpucramnuueckass penieTka MAealbHbIX KPHUCTAJUIOB. THUIBI KPUCTAIUIMYECKUX PELIETOK.
ITapameTpsl KpUCTAIUIMYECKON pelIeTKH. THIIBI 3JIEMEHTAapHBIX ssueeK-pemeTku bpase.

2.4 CpoiicTBa kpucTamuioB. AHu3orponus. Amuiotponus. [Tomumopduzm.

2.5 AnnotpomnHsie GOpMBbI yriepoa.

2.6 Hekpucraminueckue TBEpAbIE TEa.

2.7 Metoapl Oy4yeHUs] KPUCTAILIOB.

2.8 Hedextsl B kpucramuiax. Knaccubukanus wmukpoaedektoB kpucramioB. CTpyKTypHO-
YyBCTBUTEJIbHBIE CBOICTBA KpUCTAIIOB. POCT KpUCTAILIOB.

2.9 MopnenbHble mpeAcTaBieHuss 00 anekTponpoBogHocTu. Kiaccudukanus BemiecTs 1o

IPOBOAMMOCTH.

Tema 3. DiieMeHTHI KBAaHTOBOH (pu3nku. Pusnyeckrue 0CHOBbI HAH03JIEKTPOHUKH.
3.1 CBsI3b 2JEKTPOHUKH U KBAHTOBOM (PUBHKH.
3.2 Dtanbl pa3BUTHS SJIEKTPOHUKH.
3.3 OcHOBHBIE NTPECTABIEHUS KBAHTOBOW MEXaHHKHU.
3.4 BonHoBble cBoWcTBa MuKpouactul. Jlimaa Bomubl ge  bpoins.  CootHoleHue
HeonpeneneHHoctel ['elizen6epra. BonHoBas ¢pynkuus u ypasaenue Llpenunrepa.
3.5 KBanToBast Mmogens atoma. KBanrosele uncna. [Ipunnun 3anpera [aymnu.
3.6 Tloniatue o MOTEHUMAIBHBIX siMax U Oapbepax. Ilpocreiimine BuAbI HHU3KOpPa3MEpPHBIX
00bexToB (KBaHTOBas siMa, KBAaHTOBAasi HUTh, KBAHTOBAsI TOUKA).
3.7 MukpouacTuia B IpMOYrOJbHOU MOTEHIIMAIBHON sIME.
3.8 TynnenbHbIN 3D PexT.
3.9 DHepreTHuecKnuii CIEKTP KpUCTAIIA. 30HHBIE DHEPTE€TUUECKUE TUArPAMMBI.
3.10 KBantoBopa3mepHbie 3(h(PEKTHI.

Tema 4. ®u3nyeckue 0CHOBBI padOThI MOJYIIPOBOAHMKOBBIX IPHOOPOB.
4.1 DHepreTudyeckue ypoBHHU U 30HBI.
4.2 TIpoBOAHMKH, IOJYIPOBOJHHUKH M JAMDIEKTPUKHU. [lomynmpoBOAHMKOBBIE MaTepuasbl B
TBEPAOTEIBHOMN JJIEKTPOHUKE.
4.3 CoOcTBeHHAsI AIEKTPONPOBOTHOCTH IMOTYIPOBOTHUKOB. 3aBHCUMOCTD 3JIEKTPOPOBOIHOCTH
MOJIyTIPOBOJJHUKOB OT TEMIIEPATYPHI.



4.4 PacnpeneneHne 2IEKTPOHOB 10 SHEPTeTUYECKUM YPOBHAM. DHeprus (ypoBeHs) depmu.
4.5 IlpumecHas JIeKTPONPOBOIHOCTD MOIYIPOBOJIHUKOB (JOHOPHBIE U AKLIETITOPHBIE IPUMECH ).
4.6 Ilporeccsl mepeHoca 3apsIoB B MOTYIPoBOAHUKAX (aperid u auddy3us HocuTenei 3apsaaa).
4.7 DneKTpUYECKUE MEPEXO/IbI.

4.7.1 Dnekmponno-0bipounblll nepexoo.

4.7.2 Koumakm «memann-noaynposoonuxy. llepexoo [llommxku.

4.7.3 Konmaxm medxncoy noiynposooOHuUKamu 00H020 muna npoeoouMoCchiu.

4.7.4 I'emeponepexooswi.

4.7.5 Csoticmea omuueckux nepexooos.
4.8 IonynpoBOJHUKOBBIE AMO/Abl. BUTIOISIPHBIE U MOJIEBBIE TPAH3UCTOPHI.

Tema 5. HaHoTeXHOJI0THM U HAHOMAaTepPUHAJIbl. HaHOUACTHUIIBI M1 HAHOCTPYKTYPBL. MeToapbl
MOJIYYSHUS U UCCIICIOBAHMS HAHOCTPYKTYP.

Tema 6. OcHOBBI (PU3NUYECKHX NPEACTABIEHNI 0 HAaHOCTPYKTYpax. KBanToBas ¢usuka u
HAHOCTPYKTYpPHl. YHHKAJIbHbIE CBOWCTBA HAHOCTPYKTYyp. HaHO3JeKTpoHWMKAa M TEHACHLUU ee
pa3BUTHSL.

5.2 Pazgennl AUCHUIUIMHBI M MEXKIUCHUIIMHAPHBbIE CBA3M ¢ o0ecneyMBaeMbIMU
(mocsexyOIIMMHU) AU CHUIIIMHAMUA

Kypc «BBenenue B cHEIMAIBHOCTBY» SBISETCS OCHOBOM JUIsl M3Y4YEHMs CIEIYHOIUX
JHCIUIIINH TPO()EeCCHOHANBHOTO IIUKJIA:

Ne HanmenoBanue Ne Ne paspgenoB M TeM [JaHHOW JUCLUILIMHBL,
n/m o0ecreynBaeMbIX HEOOXOMUMBIX NI HU3Y4YeHHS  O0ecleuynBaeMBbIX
(mocneayromux) AUCHUIUIMH | (TTOCIIETYIOIINX ) JTUCLUTUTMH (BoUCHIBAIOTCA
pa3pabOTUYNKOM)
1.| TBepnotenbHas dIEKTPOHUKA P1 P2 P3 P4 P5
2.| Mukpo- 1 HaHO?JIEKTPOHHUKA P1 P2 P3 P4 P5
3.| Tlpomeccs MHKPO- u P1 P2 P3 P4 P5
HAaHOTEXHOJIOTUHI
4.| ®uznueckue OCHOBBI P1 P2 P3 P4 P5
AIEKTPOHUKHU
5.| ®wuszuka noyynpoBOJHUKOB P1 P2 P3 P4 P5
6.| KsantoBas wu  omnTudeckas P1 P2 P3 P4 P5
AJIEKTPOHMKA

5.3. Paznenbl 1 TeMbl IUCHUIINH (MOAYJ1eil) U BUAbI 3aHATHI

No HaumenoBanue paznena Buasl 3ausaTuii B yacax
n/n HanmMeHoBaHUE TEMBI Jlexu, Ipaxkr. a6, | KO CP Kone. | Beero
3aH.

T1. Beenenne. OCHOBHBIE TOJIOXKE-

1. | HUA ¥ HampaBJICHUS Pa3BUTHI MUKPO- 1 4 5
Y HAaHOAJIEKTPOHHKH.

2 T2. CtpykTypa ¥ CBONCTBa TBEPIBIX 3 3 3 2 8 19
Tell.
T3. DnemMeHTHl KBaHTOBOH (U3UKH.

3. | ®usuueckue OCHOBBI HaHO- 3 3 3 2 10 21
JNEKTPOHHKH.




4 T4. Ousmdeckue OCHOBBI PabOTHI 3 4 4 1 9 1
MTOJTYTIPOBOJHUKOBBIX 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 CeMHHAPCKUX, TPAKTUYECKUX 3aHSATHH, JIA0OpaTOpHbLIX padoT, IUIaH

CAMOCTOSIT&JILHON Pad0ThI CTYAEHTOB, METOIMYECKHE YKA3AHUS 110 OPraHu3alud CaMOCTOSITEILHOM

paloThI CTYACHTOB
HaumenoBanue cemunapos, | Tpynoemko PopwmHpy-
No No paznena v TeMBbI OrneHo4HbIe €MbIe
MPAKTUYECKUX U CThb
n/m JUCLUATUINHBI cpeacrsa KOMIIETEH-
1a0b0paTOPHBIX padboT (gacer)
107051
1 2 3 4 5 6
1. Xumuyeckas CBA3b B IMuceMeHHBIN U OITK-3
1 KpucTamiax. ['eomerpus 2 YCTHBIN TEKYIHH
KPHCTAJJINYECKOH PEHIeTKH. KOHTPOJIb
T2. Ctpyktypa u 2. CsoiictBA MU  METOIbI IIncemMenHbIN U OIIK-3
2 CBOICTBa TBEP/bIX MIOJTyYEHUs KPHUCTAJIIOB. 2 YCTHBIU TEKyIIUN
Tell. DJIEMEHTBI ANIOTPOIHEIE bopmbI KOHTPOJIb
KPUCTAILTO(U3HKH. yriepona.
3. JedexThl  CTPYKTYpBI [MuceMeHHBIN U OIIK-3
3 KPHUCTAILIOB. AmopbHubie 2 YCTHBIN TEKyIHi
TBEpAbIC TeTA. KOHTPOITb
4. CBSI3b JIEKTPOHUKHU U IIncemMenHbIN U OIIK-3
KBaHTOBOH (PH3HKIL. YCTHBIN TEKYILUN
4 BosHOBEIC cBOliCTBa 2 KOHTPOJTb
MHKpoyacTH. KBanToBas
MOJIETIb aTOMA.
5. I[oHATHE O MOTEHIIHAIBHBIX ITuceMeHHBIH U OI1K-3
T3. DieMeHTE siMax 1 Oapbepax. YCTHBIN TEKyIUN
5 KBaHTOBOH DH3HKH. OHepreTU4ecKuil CIeKTp 2 KOHTPOJIb
DusHuecKye OCHOBBL | Pho - Kparroso-
HAHOBJIEKTPOHUKH. DASMEDHbIE S peKTbl. "
6. dusznuecKre OCHOBLI IIncemMenHbIN U OI1IK-3
HAHO3JIEKTPOHUKU. MeTo bl YCTHBIN TEKyIIUN
(hopmupoBaHUs HAHO- KOHTPOJIb
6 3NIEKTPOHHBIX CTPYKTYP. 5
Ilepenoc HocuTene 3apsiaa B
HaHOPa3MEPHBIX CTPYKTYpax
Y 3JIEKTPOHHBIX IPHOOpax Ha
MX OCHOBE.
7. JHepreTHvecKrue YpoBHHU H [MuceMeHHBIN 1 OIIK-3
30HBbL. [IpoBOAHMKH, YCTHBIN TEKyIUN
7 MOJYTIPOBOJHUKH H ) KOHTPOJITb
JanekTpuky. Pacripenenenue
T4. ®usndeckue SJICKTPOHOB 1O
60TEI SHEPTETHUECKUM YPOBHSIM.
OCHOBBI pa 8. CoOcTBeHHAs U TPUMECHAST [TnceMeEHHBIN 1 OIIK-3
g | MOYHPOBOIHUKOBEIX |, 0 rponpoBoanoCTE 2 YCTHBIN TEKYLIHI
npubopos. MOJTYTTPOBOTHIKOB KOHTPOJIb
9. Iporieccel mepeHoca ITuceMeHHBIH 1 OIIK-3
9 3apSAI0B B MOJYIPOBOJAHUKAX. 2 YCTHBIN TEKYIIUH
DNEeKTPpHUIECKUe TePEXOIBL. KOHTPOJIb
10 10. [MoaynpoBOHUKOBBIC 2 IInceMenHbIN U OI1IK-3

JAHUOJBI. BHHOHﬂpHBIG u

YCTHBIN TEKYIINI




TOJICBBIC TPAH3UCTOPLI. KOHTPOJIb
[MuceMeHHBIN U OIIK-3
1 11. HanouyacTuus! u 3 yCTHBI Texymuii
T5. HaHOTEXHOJIOTHH | HAHOCTPYKTYPBL
Y HAaHOMaTEPHAJIBL. SRR
IIuceMeHHbIN U OIIK-3
12 12. MeTozpsl OAy4YeHUs U 3 e —
HCCJIEI0OBaHMs HAHOCTPYKTYP. KOHTDOD
13. KBanToBas pusuka u [TnceMeHHBIN 1 OIIK-3
13 | T6. OcHoBEI HaHOCTPYKTYpHL. Y HUKaJIbHBIE 3 YCTHBIN TEKYyIIHN
(hH3UIEeCKIX CBOWCTBA HAHOCTPYKTYP. KOHTPOJIb
14 Egﬁﬁgi;?ii%:xo 14. HaHOBNEeKTpOHHKA U 3 ;;I}C;\;Ie::gl;iﬁ OIIK-3
: TECHACHIOUU €€ Pa3BUTUA. KOHTDOJIB
6.1. [li1an caMoCTOSITEJILHOM PA0OTHI CTYJIEHTOB
Ne Tema Bun 3aganue Pexomennyemas Konny
HEJI. CaMOCTOATEIIbHON auTeparypa €CTBO
paboThI 4acoB
1 T1. Pa6ora c [loBTOpEHME U Wcrtounuku 1 -6 u3 4
4 T2. y4eOHUKOM, yri1yOJIeHHOE U3y4YeHue | OCHOBHOMU U 1-6 u3 8
8 T3. CIIPaBOYHOM y4e0HOro Marepuana JIOTTOJTHUTEIIbHOU 10
10 T4. JIUTEPATypou, JIEKLIMH, JIADOPATOPHBIX | IUTEPATYPHI; 8
12 T5. MEPBOUCTOYHUKAMHM, | 3aHATHI C CaMoCTOSTEeTTbHBIN 10
14 Té6. KOHCIIEKTOM HUCTIOJIb30BAHUEM IOMCK JIUTEPATyphl Ha 10
KOHCIIEKTA JIEKLIHH, 00pa3zoBaTebHBIX
nureparypsl, IHTEpHET | pecypcax, JOCTYIIHbIE
- pecypcoB T10 JIOTUHY U MapOJIo,
MPEI0CTaBIISIEMBIM
Hayunoii Oubnmorekoit
ury

6.2. MeTonnueckne yKa3aHus M0 OPTaHU3ALUHA CAMOCTOSTEIbHON PadoThl CTYICHTOB

Ilenb camocCTOATENBHOM pabOTHI CTyIE€HTa — OCMBICIEHHO M CaMOCTOSITENbHO padoTaTh
CHayajga C Yy4yeOHBIM MaTepuajoM, 3aTeéM C Hay4dyHOW HHQOpMalMen, 3al0KUTh OCHOBBI
CaMOOpraHU3allMM M CaMOBOCIMTAaHUS C TeM, 4YTOObI MPHUBUTH YMEHHE B JaJbHEHIIeM
HENPEPHIBHO MOBBIIIATH CBOIO TPO(ECCUOHATIBHYIO KBATH(PUKALHUIO.

B yueOHOM mporiecce BBIIEINAIOT ABa BUAa CAMOCTOATENbHOM paboThI:

- ayauTOpHas — CaMOCTOATENIbHAas paboTa BBIMOJTHSAETCS HA Y4YE€OHBIX 3aHATUSAX TIOJ
HETOCPEICTBEHHBIM PYKOBOJICTBOM IPENOAABATENS U 110 €r0 331aHUIO.
- BHEAyJUTOpHAsT — CaMOCTOATENbHas paboTa BBIMOJTHAETCA CTYACHTOM 110 3a/IaHUIO

npernojiaBaTess, Ho 6e3 ero HemoCpPeICTBEHHOTO YYacTHs.

CamocrosiTeibHAas paboTa MOMoOraeT CTyJAeHTaM:

1) OBaageTb 3HAHUSAMU:

- yTeHHe TekcTa (yuyeOHHKa, IEPBOUCTOYHUKA, JOMOJIHUTENBHOMN JINTEPATYPHI U T.1.);

- COCTaBJIGHHME IUIaHA TeKCTa, TIpaduueckoe U300pakeHHe CTPYKTYphl —TEKCTa,
KOHCIIEKTUPOBAaHUE TEKCTAa, BHIMUCKU U3 TEKCTA U T.1.;

- paboTa co cripaBOYHUKAMHM U IPYTOM CIIPaBOYHOM JTUTEpaTypoii;

- 03HaKOMJIEHHE C HOPMaTUBHBIMU U TIPAaBOBBIMH JIOKYMEHTaMU;

- yueOHO — METOIMYECKasl U Hay4dHO-UCCIIeI0BaTeNbCKas paboTa;

- HCIIOJIb30BaHNE KOMIIBIOTEPHON TEXHUKH, MIHTEpHETA M 1.5

2) 3aKkpemJIfiTh U CHCTEMATH3UPOBATH 3HAHUSA:




- paboTa ¢ KOHCIIEKTOM JICKIIHIA;

- o0OpaboTka TeEKcTa, TMOBTOpHAas paboTa Haa Y4YEOHBIM MaTepHaoOM y4eOHHKA,
MIEPBOMCTOYHUKA, JOMOIHUTEIBHOMN JINTEPATYPHI, ayAHO U BUICO3aIUCENH;

- IOJITOTOBKA IJIaHa;

- COCTaBJICHUE TAOJIUI] JUTSI CUCTEMaTH3aIK y4eOHOro MaTepHuana;

- IOJITOTOBKA OTBETOB Ha KOHTPOJIBHBIE BOTIPOCHI,

- 3aIl0JTHEHUE paboyeid TeTpaiy;

- aHanuTU4YecKas o0paboTKa TeKCTa;

- TOATOTOBKAa MYJIbTHMEIWA IMPE3CHTAlMM M JOKIAJ0B K BBICTYIUICHUIO HA CEMHHApe
(koH(pepeHIUU, KPYTIOM CTOJIE | T.I1.);

- IOATOTOBKA pedepara;

- cocTaBiieHre OnoIMorpaduu MCIOJIb30BaHHBIX UCTOYHUKOB;

- TECTUPOBAHUE H JIP.;

3) ®opMuUpPOBATH YMEHUS:

- pellleHre CUTYAI[MOHHBIX 33/1a4 U YIIPAXHEHHH 110 00pasiy;

- BBITIOJTHEHUE pacueToB (TpaduuecKue U pacyeTHbIC paboThI);

- MOITOTOBKA K KOHTPOJILHBIM paboTam;

- IOJITOTOBKA K TECTUPOBAHUIO;

- OIIBITHO-3KCIIEPUMEHTAIbHAS paboTa;

- IOJITOTOBKA K BBIMTYCKHOW KBaJTHM(PHKAIIMOHHOH padoTe.

Bomnpocsl 1151 60s1ee MOAPOOHOro0 CaMOCTOATEIbHOI0 H3y4YeHH 10 TeMaM JUCHUILIMHBI:

T1. Uctopuueckuit 0030p pa3BuTusi (pU3HUECKON IEKTPOHUKH OT TUCKPETHBIX MPUOOPOB
0 UHTETPAIbHBIX cXeM. Vcropuueckuid 0030p pa3BUTUS BBIYUCIUTEIHHOW TEXHUKU.
[IpencraBieHuss O pBIHKE IOJYNPOBOJHUKOBBIX 3J1€eMEHTOB. IIpopaboTka JEKIIMOHHOTO
MaTrepualia U Marepuaia NIpaKTUYECKUX 3aHATHM.

T2. CrpykTypa KpUCTAIOB U CHOCOOBI ee ompeneiacHus. OCHOBHBIC THIIBI CBSI3EH B
TBEPAbIX Tenax. [ledekTsl B TBEpAbIX Tenax. TemnoBsie CBOMCTBA TBEPIAbIX Tell. MexaHn4ecKue
cBoiictBa TBEPABIX Ten. Dusmueckue cBOHCTBA amopdHBIX TBEPABIX Tei. [IpopaboTka
JEKIIMOHHOI'O Marepuaia U Marepuaia NpakKTUYECKUX 3aHATUMN.

T3. Crpykrypa HaHOMaTepuanoB. MeTobl UccieI0BaHUsI HAaHOMAaTepUasaoB. TeXHOIOTHH
NOJYYEeHHUsT HAHOMATepUAIOB M HAHOCTPYKTyp. OO1acTH MNpUMEHEHHs HaHOMAaTepHasoB.
[TpopaboTka JIEKIIMOHHOTO MaTepHralla U MaTepuaia NpakTHYeCKUX 3aHATUH.

T4. ®usnueckue 3¢h¢dexkTsl B Marepuanax 3JIEKTPOHHOW TeXHHUKH. IIpoBOIHMKOBEIE,
MOJIYTIPOBOJJHUKOBBIE M JTUAJIEKTPUUYECKHE MaTepUalIbl MUKPOIIEKTPOHUKU. DIEKTPUUYECKUE U
MarHuTHbIE CBOMCTBa TBepAbIX Teil. CBepxmpoBoauMocTb. [IpopaboTka JEKIIMOHHOTO
MaTepuaia U MaTepuaia NpakTUYECKUX 3aHSITHH.

T5. Hanouacmuywsr u nanocmpyxmypsi. Knaccudpukanus HaHoCTpykTyp. HaHodacTuibl u
HaHOKiacTepbl. Pojb  MOBEPXHOCTHBIX  aTOMOB. Marudeckue 4ucia.  YTJIepOaHbIE
HaHOCTPYKTYpbl. HAHOKOMIO3UTHI, HAHOMOPUCTHIE U HaHO(a3HbIE MaTEPUAIIBI.

Memoowr nonyuenus u uccreoosanusi Hawocmpykmyp. OOIIMEe XapaKTEPUCTUKU
¢u3nueckux MeTon0B. TEeXHOJIOrMH «CBEpXY-BHU3» M «CHH3Yy-BBepX». CamoopraHuzanus u
camMocOOpKa B HAHOTEXHOJIOTUSX. OJEKTpoHHass MHKpockonus. CkaHupyrolas TyHHEIbHast
MHUKPOCKONHUA. ATOMHO-cUJIOBass MHKpockonus. IIpopaboTka JEKIIMOHHOIO Marepuaia u
MaTepuaia MpakTUYeCKUX 3aHITUH.

T6. Hanosnexmponuxa u menoenyuu ee pazeumus. OIHOIIEKTPOHHOE TYHHEIHPOBAHUE.
Pe3onancHoe TyHHenmupoBaHue. CnuHTpoHHKA. CBEpXIPOBOAHMKOBAs JJIEKTpoHUKAa. HaHo- n
KBAaHTOBBIE KOMIIbIOTEphl. HaHOTeXHOMOTMM B ONTORNIEKTpOHUKE. [IpopaboTka JIEKIIMOHHOTO
MaTepuaia U MaTepuaia NpakTUYECKUX 3aHSITHH.

KouTpons camocTosTenbHOW paOOThl HPOBOAMTCS BO BpeMsl MPAKTUYECKUX U
71a00paTOPHBIX 3aHATHH.



[Tpornecc u3ydeHus: AUCIUTLIMHBI HAlpaBJieH Ha (OpMHUpPOBAHUE CICAYIONUX KOMITCTCHITHH:

OIIK-3 - CrnocoOHOCTh TPUMEHSITh METOJBI TMOWCKA, XpaHEHUs, 0OpadOTKH, aHAIH3a U
npeJcTaBieHus B TpeOyeMoM (popmare HHPOpPMAIMK U3 Pa3IUYHBIX HCTOYHHUKOB M 0a3 JTaHHBIX,
coOJroast Mpu 3TOM OCHOBHBIC TPeOOBaHMSI HHPOPMAIIMOHHOM 0€301TaCHOCTH

7. llpuMepHasi TeMATHKA KYPCOBBIX padoT (MPOeKTOB) (PH HAJIUYUM)

IUIAHOM HE NMPEAYCMOTPEHO

8. YueOHo-MeToaMUYecKOe U HH(POPMALMOHHOE o0ecTedeHue JUCIUIIIMHBI (MOIYJIsA):
a) OCHOBHAs JIUTepaTrypa

1. Emudanos, I'. 1. ®usuka tBepAoro Tena [IneKTpoHHBIN pecypce] : yued. mocodue / I'.
N. Enudanos. - Mocksa : Jlans, 2011. - 288 c. : ui. - (YaeOHuKH a1 By30B. CrieruaibHas
muteparypa). - Pexxum nocryna: 9bC "U3narensctBo "Jlanp". - Heorpanuy. gocrtyi. -
bubnuorp.: c. 282-283. -ISBN 978-5-8114-1001-9.
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2023

2. MaryxuH, Bangum JleonnnoBuu. @usnka TBepAOro Tena [DNeKTpOHHBINA pecypc]: yueo.
nocooue / B. JI. Maryxun, B. JI. EpmakoB. - Mocksa : Jlanb, 2010. - 218 c. : wi. - (Y4eOHUKH
st By3oB. CrenuanbHas nuteparypa). - Pexum nocryma: OBC "UznatensctBo "Jlawp'. -
Heorpanuu. nocrym. - ISBN 978-5-8114-0923-5
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=262

3. Hanoanexrponuka: Teopus u npaktuka [Tekct] : [yueonuk] / B. E. Bopucenko [u ap.]. -
3-e uzn. (91.). - Mocksa : BUHOM. Jla6opatopus 3Hanuit, 2013. - 371 c. ; ectb. - (YueOHUK AJist
BBICHICH mIKOIBI). - Peskum noctyna: ObC "Pykont". - Heorpanuu. goctym. - ISBN 978-5-9963-
2104-9
http://rucont.ru/efd/226435?urlld=L31McuvOZwOvW3n7Y AzebhGnk64giDIBY 0eUsvE5+F3Jz
b6+ps4iwChpdv8LAETTX02M61nEtcvI0sFAHXIWIw==

4. Iumkun, TDennaguit ['eoprueBnd. Hanosnekrponuka. OJeMEHThI, MPUOOPSI,
ycTpoicTBa [DneKTpoHHbIN pecypc]: yueO. mocobue it cTyd. By30B, 00yd. o Hamp. 210600
"Hanorexnomorus", 152200 "Hanoumxenepus", 210100 "DnexTpoHUKa 1 HAHOAIEKTpOHHKA" /
I'. I'. [HumkuH. - 2-e u3a. - 9BK. - M. : bunowm. Jlabopatopus 3nanuii, 2012. - Pexxum nocrymna:
OU3 "bubmuorex". - Heorpanuu. gocrym. - ISBN 978-5-9963-1443-0

5. bapeiOun, A. A.. DJEKTpOHUKA W MHUKPOIIEKTPOHUKA. (DHUIUKO-TEXHOJIOTUYECKUE
ocHoBHI [ TekcT] : [yue0. mocobue] / A. A. bapsioun. - Mocksa : DUSMATIIUT, 2008. - 426 c. ;
HeT. - Pexxum poctyma: OBC "Pykont". - Heorpanuu. poctyn. - ISBN 978-5-9221-0679-5
http://rucont.ru/efd/152088

0) 10MOJTHUTEILHAS JIUTEPaTypa

1. I'yceB, A. W. HanomaTepuanbl, HaHOCTPYKTYphl, HaHoTexHonoruu [Tekct] / A.
. T'yceB . - 2-e u3., ucnp. - Mocksa : DUSMATIIUT, 2009. - 417 c. ; ecTb. - Pexxum gocTyma:
3BbC "PykonT". - Heorpanuu. noctym. - ISBN 978-5-9221-0582-8 http://rucont.ru/efd/152090

2. IlaceikoB, Brmaaummup BacunbeBwu. Matepuanbl d1IeKTpOHHON TexHHUKH [Tekct] :
yueb. Ui CTy[. By30B, 00y4. 1O crell. 3JekTpoH. TexHuku / B. B. ITaceiakos, B. C. CopokuH. -
6-e u3., crep. - CIIO. : Jlansp, 2004. - 368 c. : wir. ; 21 cm. - (YueOHHKH 1715 By30B. CrienuainbHas
auteparypa). - bubnuorp.: ¢. 363.-IIpeam. ykas.: c. 364-365. -ISBN 5-8114-0409-3 (20 5k3.)

3. Anrtunos, b. JI. Marepuansl 37IeKTpOHHOW TEXHUKHU: 3a7add W BOMPOCHI: Yued. s
ctyn. By3oB / b. JI. Aatunos, B. C. Copokun, B. A. Tepexos. - 3-e u3sn., crep. - CIIO. : Jlanp,
2003. - 208 c. : mi. ; 20 cM. - (YueOHukH 11 By30B. CrienmaiibHas Jiareparypa). - bubdmuorp.:
c. 207. - ISBN 5-8114-0410-7. (10 5k3.)

4. lyka, Anexcanap AnekcannpoBud. Hanosnexktponuka [DneKTpoHHBIN pecype] : yueo.

nocoOue i CTy/. By30B, 00yd. 1o Hampasil. noarotosku "[Ipuki. Mmatematuka u ¢usuka" / A.
10



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
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

A. llyka. - 2-e uzn. - 9BK. - M. : bunowm. Jlaboparopus 3Hanuii, 2012. - (Hanotexnonorumn). -
Pesxxum nocryma: DU3 "bubmuotex". - 15 mocrym. - ISBN 978-5-9963-1055-5 (+15 7k3.)

5. Pomwmn, Buagumup MuxaitnoBuu Texnoioruss MarepuajioB MHKpO-, OITO-
Y HAHOAJIEKTPOHUKHU [DNEeKTpOHHBIN pecypc] : yuel. mocobue Juis CTyaA. By30B, 00yd. 1O Harp.
noarot. 210100 "DnexTpoHuKa 1 MUKpo3JIekTpoHuka" : B 2 4. / B. M. Pomun. - 2-e u3z. - OBK.
- M. : bunom. JlaGoparopust 3HaHumii. - Pexxum noctyma: DU3 "bubmuortex". - Heorpanmu.
nocrtym. - ISBN 978-5-94774-913-7. Y. 2. - 2012. - ISBN 978-5-9963-1471-3

6. Packun, A. A. TexHomoruss MarepuajioB MHUKpPO-, ONTO- W HAHOXJIEKTpOHUKH. Y. 1
[Tekcr]: yueb. mocobue / A. A. Packun , aBT. B. K. IIpokodseB. - 2-¢ u3n. (31.). - Mocksa :
BMHOM. Jlabopartopust 3nanmii, 2012. - 166 c.; ectb. - Pexum nocryma: ObC "Pykont". -
Heorpannu. noctym. - ISBN 978-5-9963-1470-6 (Y. 1). - ISBN 978-5-94774-913-7
http://rucont.ru/efd/226528?urlld=fk6hc+qwnd6mSpGmPLcFgR1+hXaWg+AJCpjl8JHVPFh4e
Ah52/JL AFRRGSSblyl5572WBVuCjpLaOUmifYNChQ==

B) IpOrpaMMHOe olecreyeHmne fﬁ ;{F o o /ﬁ_ & "_. ﬁ//ﬂ"’

CraHgapTHBIC CEPBHCHI III00AIBHON ceT VMHTEpHET, CTaHIapTHBIE CPekeTRA IIpOCMOTpa
Mpe3eHTAllMi ¥ HAay4YHbIX MyONHMKAIMid B 3JIEKTPOHHOM BHJIE, HCIOJB3YIOTCS CTaHIApPTHHIE
cpencta Windows u MS Office:

1. ABBY PDF Transformer 3.0 Ilaker u3 10 HeumenHbix nunen3uid Per Seat (10w, )

EDU. Kox mnozummu: AT30-1S1P10-102 Kortmpoka Ne 03-165-11 ot 23.11.2011.

beccpouno.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Kourpakr Ne 03-013-14 ot
08.10.2014.Homep Jlunienzun Microsoft 45936786. beccpouHo.
3. WinProl0 Rus Upgrd OLP NL Acdmc. Cy6munen3uonnsiii qorosop Ne 502 ot

03.03.2017 Cuet Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JInueHsus

Ne 68203568. beccpouno. 17 18

4. Kaspersky Free (exxeromno o6noBusiemoe [10O). YcnoBusi uCHonb30BaHUS TIO
cebuike: http://www.kaspersky.ru/free-antivirus/. Beccpouro.

F) 0a3bl JAaHHbIX, I/IH(l)OpMaIH(IOHHO-Cl'[paBO‘-IHBIe H MOUCKOBBIC CUCTEMbI

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

2) D43 «bubanoTex» https://isu.bibliotech.ru/

3) OBC UznarennctBo «Jlauby http://e.lanbook.com/

4) OBC «PyxonT» http://rucont.ru - mexoTpacneBas HaydHass OMOIMOTEKa, coaepKamias
ouu(ppOBaHHbIC KHUTH, TIEPHOJANYCCKUEC W3JaHHs M OTACIbHBIC CTaTbU IO BCEM OTPACISIM
3HaHMH, a TAKKe ayau0-, BUAEO0-, MyJbTHMeINa cOPT M MHOTOE PYTOe;

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

Humepnuem ucmounuku:

Hayunbie myOnukanuu B pedepaTUBHBIX KypHalax MO aKTyadbHBIM MpobiemaMm (U3HKU
TBEPJIOTO TeJla, MaTepuajaM MHKPO- U HAHODJIEKTPOHUKU. DJIEKTPOHHBIC BEPCHH >KYPHAJIOB:
“@u3nKka M TEXHUKA MOJYNPOBOJHUKOB”, “MarepuanoBenenue”, “@usuka TBEepAOro Tena’,
“NKypnan rtexnuueckor  ¢usuku”’, “Ilucbma B  KypHan  TexXHUYEeCKOoW  pusmkum”,
http://journals.ioffe.ru.

http://perst.issp.ras.ru — Muadopmannonnsiii 6roiierens “TlepcrnekTuBHbBIE TEXHOIOTHH

www.nanonewsnet.ru — Cait o HaHOTeXHOJIOTHsIX B Poccun

www.nanodigest.ru — aTepHeT-)XypHal 0 HAHOTEXHOJIOTHSIX

www.nano-info.ru — CaliT 0 COBpEMEHHBIX JOCTI)KEHUSX B 00JacTH MHKpPO- H
HAHOTEXHOJIOTHI

www.hanometer.ru — CaiiT HaHOTEXHOJIOTHYECKOTO COOOIIEeCTBA YUEHBIX
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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%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/
http://www.nano-info.ru/
http://www.nanometer.ru/

www.nano-portal.ru - TlopTan MOCBSIIEHHBIA TeMe pa3BUTHUS HAHOTEXHOJIOTUH M HX
BHCOPCHUS B MIPOU3BOJACTBO

http://nuclphys.sinp.msu.ru/solidst/index.html Dnexrponnstit yueonuk H.I'. YUeuenun

Brenenue B husuky TBEpAOTO TEIA

http://www.technosphera.ru

Hocmyn k nonnomexcmoswvim doazam oannvix u3 cetu Mntpaner UT'Y:
- Hayunas snextponHast Onbmmoreka Www.eLibrary.ru (moctym K MOJHBIM TEKCTaM psijia
HAYYHBIX KypHaI0B ¢ 2007 110 HACTOSIIEES BPEMSI)

9. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneyeHue AUCHHUIIIIMHBI (MO}Iy.]'Iﬂ):

UreHue JeKUUH  COMPOBOXKIAeTCS  JEMOHCTpauued  uHpoOpMauuu, Uid  4Yero
UCIIOJIB30BAaTbCd MYJIBTUMEIUUHBIE CPEACTBA: IIEPEHOCHOW IPOEKTOP, IEPEHOCHOM JKpaH,
HOYTOYK. Mcmonb3oBanue r1700adbHOW KOMIIBIOTEPHOM CETH TO3BOJISIET 00ECIEeYHTh
JOCTYITHOCTh VIHTEpHET-PECYPCOB U peaii30BaTh CAaMOCTOSTENBHYIO pabOTy CTYACHTOB, B XO/I€
KOTOpPO OHM MOTYT BBIYUTHIBATH Hay4YHbIE CTAaThU MO TeMaM Kypca. Ha ¢akynbrere nmeercs
KOMIIBIOTEPU3UPOBAaHHAsL ayAUTOpHUS, IpEeJAHA3HAUEHHAas Ul CaMOCTOSITENIbHOM paboThl, C
HEOTPAaHUYEHHBIM J10CTYyNOM B MIHTEpHET.

JlaGopaTopHbI# MPAKTUKYM 1O BBEACHHUIO B CHEIUAIBLHOCTH PACIONOKEH B CHEIUATBHON
yueOHOi  nabopatopun  ¢akynbrera.  Mmerorcs — KOMIblOTepel A 00paboTku
IKCIIEPUMEHTATIBHBIX TAHHBIX U MOJICIIBHBIX PadoT.

10. O0pa3oBaTe/IbHbIEC TEXHOJIOTHH:

3amaun M3NMOKEHUS W HM3Y4YCHHS IUCIHIUIMHBI PEATH3YIOTCS B CICAYIOMUX (dopMax
JIeATEIbHOCTH:

e JIeKUMH, HAICJICHHBIE HA TIOJNydyeHHWE HeoOXxomauMol wuHdOpMamuu, Hu ee
MCII0JIb30BAHUE MIPU PEILICHUU MTPAKTUUECKUX 3a/1a4;

® MNpaKTUH4YecKHe 3aHSATHS, HAMNpPABICHHBIC HA AaKTUBU3ALUIO I[103HABATEILHOU
JESATETbHOCTH CTYACHTOB M NPUOOPETCHHS MMH HABBIKOB DEIICHUS] MPAKTUYECKUX HU
mpoOJIEMHBIX 33]1aY;

e Jja0opaTopHble PpadoOThbl, HANpPABJICHHBIC HA AKTUBMU3AIMIO I[TO3HABATEIHLHON
NESTENIbHOCTH CTYJEHTOB U TPHOOPETEHUS MMM HABBIKOB PEIICHHs] MPAKTUYECKUX U
MpoOJEMHBIX 3a/1a4;

® KOHCYJIbTAIMU — €KECHEJIETBHO JJIs1 BCEX KEJIAIOIINX CTY/ICHTOB;

® caMOCTOsITe]IbHAsi BHeayJIUTOpPHasi padoTa HampaBieHa Ha MpPHOOpeTeHHe
HAaBBIKOB CAMOCTOSITEILHOTO PEHIECHHUS 3a/1a4 10 JUCUUIUIAHE;

® TeKyIIMid KOHTPOJb 32 JI€ATEIIbHOCTBIO CTYJEHTOB OCYILIECTBISIETCS Ha
JEKIMOHHBIX U MPAKTUYECKHUX 3aHATUAX B XOJI€ CAMOCTOSITENILHOTO PEIICHUS 3a/1a4, B TOM
YUCIe Y JOCKH.

Ha nexknusx MCmonb3yroTcs aKTHBHBIE METOJbI OOY4YeHHs (KOMITBIOTEPHBIX CUMYJISIHM,
pa3bop KOHKPETHBIX cuTyanuil). [IpakTnyeckue 3aHATUS TIPOBOJSATCA B UHTEPAKTUBHOU (hopMme.
JlaboparopHbie pabOTHI IPOBOAATCS ¢ Ucnonb3oBanueM [I19BM ¢ mocneaytoieit 3ammroii.
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http://www.nano-portal.ru/
http://nuclphys.sinp.msu.ru/solidst/index.html
http://www.technosphera.ru/
http://www.elibrary.ru/

u/n Buasbi yueOHoii padoThI OO0pa3oBaTeJIbHbIC TEXHOJIOTHH

1-14 | Jlexuus BBognas nekmus, wHpOpMAIMS JICKIHS, JEKIUs C
JJIEeMEHTaMU  JIUCKYCCHHM, HMHTEPAKTHBHAS  JICKIUS
(mexumst  awmanor), WHGOpPMANMOHHAS  JIGKIUS  C
AJIeMEHTaMHU OOPaTHOW CBS3M, MHPOPMAIIMOHHAS JICKITUS
C DJIEMEHTaMH MPOOJIEMHBIX CUTYAIIHH.

1-14 | JlaGopatopHbI€ 3aHATHUS 3aHATUS ~ TPOBOJATCA B OKCIHEPUMEHTAIBHOU
nabopatopun Ha  Ja0OpaTOPHBIX  YCTaHOBKaX, C
MOCJICIYIONUM HAIMCAaHHEM OT4YeTa Mo J1abopaTOpPHOMH
paboTe U ero 3amure.

11. Ouenounsbie cpeacra (OC):
DoH/1 OLIEHOYHBIX CpecTB MpeacraBieH B [IpuiioxkeHnu K nporpamme.
11.1. OueHouHbIe CpeACTBA AJsi BXOJAHOr0 KOHTPOJIsi (MOTYT OBITh B BHJE TECTOB C
3aKPBITBIMH WM OTKPBITBIMH BOITPOCAMH ).
11.2. OueHo4Hble cpeaCcTBA TEKYIIEr0 KOHTPOJIS

Texymmii KOHTPOJIb OCYILECTBISETCS B YCTHOM M MUCbMEHHOW (hopMe MPH BHINOIHEHUH
CTYACHTaMM Y4YeOHBIX 3aJaHUN - PELIeHUM 3a7ay U BBINOJHEHUM KOHTPOJBHBIX padoT win
TECTOBBIX 3a/laHUM, BBICTYIUICHUM C JOKJIaJaMU IO IPEUIOKEHHBIM TEMaM Ha MPOTSHKEHUU
BCEro Kypca. Tekyluil KOHTPOJIb HAIlPaBJeH Ha BbISBIEHUE C(HOPMUPOBAHHOCTH KOMIIETCHIIUH
OIIK-3. OTBeTHl CTYIEHTOB OICHHWBAIOTCS MO MATHOAIPHON MIKaje, 3aHOCATCA B KypHal U
UCIIOJIB3YIOTCSl KakK JIONOJIHUTENIbHAs MH(pOpPMAaLus MpHU aTTECTAllMd CTYAEHTOB B Cepe/inHe
CEMECTpPA U MOJIyYEHUH CTYJIEHTOM 3a4eTa.

IIpome:xyTouHasi aTrecTauMs HampaBjieHa Ha MPOBEPKY C(HOPMUPOBAHHOCTH
komneteHmu OITK-3 u npoBoauTcs B hopMe BBICTYIIIICHUS C TOKIaAaMH, KOHTPOJIBHBIX padoT,
TECTUPOBAHUS WM KOJUIOKBHMYMa IO paHee H3y4eHHbIM TeMaM. OIlleHKa BBICTABIIAETCSA IO
nATHOANIBHOMN cUCTEME.

Ilpumep mecmogwix 3a0anuii 011 nposepku chopmuposannocmu komnemenyuu OIIK-3:

1.  Kaxkoii THI XMMHYeCKO# CBSI3M XapaKTepeH A NOJTyNPOBOIHHKOB ?
a) MOHHAsI CBSI3b;
0) KOBaJICHTHAsI CBSI3b;
B) MOJIEKYJIIpHAs CBSI3b;

I') METaJNINYeCcKas CBS3b.

2. BreigeanTe npuMepsI (pa30BbIX NIEPEX010B BTOPOro poja:
a) MJIaBJICHUE
0) mepexon (QeppOMArHUTHBIX BeEHIECTB (XKeje3a, HHUKENIs) TpPH  OINpeAeICHHBIX
JaBJICHUH U TEMIIEpaType B MapaMarHUTHOE COCTOSIHUE
B) KpUCTAJUTM3AIHS
I') Iepexo/ METaJUIOB U CILIaBOB IpH Temnepatype osmskoit k 0K, B cBepxmpoBosiiee
COCTOSIHME, XapaKTepH3yeMoe CKauyKOOOpa3HbIM YMEHBIIEHHEM DJIEKTPUIECKOTO
COIIPOTHUBIICHUS J10 HYJIS

3. OueHure IHEPrul0 MUKPOYACTHIILI, €CJIU el COOTBEeTCTBYeT BoJHA e bpoiias ¢
yacroroii v =300MT1y
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10.

a) 5:10°" fie  6) 5-107°° I B) 2-107°° I 1) 2-10° floie 1) 3-107% [one
3aBucuMoOCTD -1 CONPOTHBJICHHS OT TeMIIePaTypPbl
HA PUCYHKe, XapaKTepHa JJIs:

a) MPOBOJAHUKOB

0) MOTYIIPOBOTHUKOB

B) JUDJIEKTPUKOB

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

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

Yrto Takoe 3nuTaKcus?

a) HapallliBaHWE OKCUJIHOM IJIEHKU Ha KPUCTAJLIE;

0) OpUEHTUPOBAHHBINM POCT OJJHOTO KPUCTAIIA Ha TOBEPXHOCTU JPYTOTo;

B) IIOJy4Y€HUE HAHOYACTHUL TyTEM UCHApEHUsl U3 MAaKPOCKOIIMYECKOTO TeJla aToMa;
I') CO3JJaHME HAHOCTPYKTYpP Ha OBEPXHOCTU TBEPJOTO Teja

Yto Takoe QpyiepeHbI?

a) JUIMHHBIE YIJIEPOJHbIE CTPYKTYPHI;

0) wiactepbl u3 Oonee yem 40 aromoB yriepona, mo (opme MpeaAcTaBisIoNIHe
1aporo100HbIe KapKacHbIE CTPYKTYPHI;

B) HAHOYACTHUIIBI, PACTBOPEHHBIC B XKHUJIKOH (haze;

I') LIaponoJ00HbIE MOJIEKYJIbI, COJEpIKAIINE aTOMbI, pa3MepoM MeHblIe 100 HM.
Kakne noBepxXHOCTH O3BOJISIET UCCJIEI0BATh TYHHEJIbHbIH MUKPOCKON?

a) MarHUTHBIE;

0) IUAICKTPUICCKHUE;

B) MPOBOAsIIHE (IPOBOTHUKH U TIOTYIPOBOTHUKH);

T) J00bIE.

Kakue u3 ykazaHHbIX 1e()eKTOB OTHOCATCS K JUHEHHbIM?

a) PIEKTPOHBI U ABIPKU

0) IUCIOKAIIMU U TPEIIUHBI

B) BAKaHCHU U aTOMBI B MEXKI0Y3JIHUIX

I') TPaHULbl 3epeH U MOBEPXHOCTh KpUCTaIIa

JummHa Bosnbl Ae bpoiinsg onpenenasiercs ¢gopMyJioi...

a) A=2nclw 6) A=cT B)/l=L r) A=dsing n)A=—
mv

11.4. OueHouyHble cpeacTBA A5l HTOFOBOI0 KOHTPOJISA
WTOTrOBBII KOHTPOIH HAIIPABIIEH HAa MPOBEPKY chopmupoBaHHOcTH KomnereHn OTIK-3

npoBoauTcs B ¢opme 3advera. Dopma mpoBeneHHS 3adeTa — YCTHBIM MO OwieraM WiId
MMMCbMEHHBIN B BUJIE UTOTOBOTO T€CTa. 3a4eT MPOBOIUTCS MEPe]] IK3aMEHAITMOHHOW CECCUEH.

B Teuenme CEMECTpa HPOBOAATCA KOHTPOJILHBIC pa6OTBI, YCTHBIﬁ Oorpoc Ml

MMPOMEKYTOUHOC TECTUPOBAHUC. PGSYJ'IBTaT YUYUTBIBACTCA BO BpEM 3a4CTa.

CTy,Z[CHT 6aKaJ1aBp AOMMYCKACTCA K 3a4UCTy B TOM ClIydac, €CJIM B TCUCHUC CCMCCTpa UM

BBITIOJTHEHBI BCE JJabOpaTOpHBIE pabOTHI MPEAYCMOTPEHHBIE KyPCOM.

Kpurepun | OLIEHKA

14



OTMedeHbI mpoOeb
3HaHue MaTepuana B B YCBOCHHU He 3naeT ocHOBHOE
Bcectoponnue
3HaHue npejaesax mporpaMMbl | MPOrPaMMHOTO coJiep KaHue
rITyOOKHE 3HAHUS
MaTepuaia JUCTIATUTAHBI
[Nonnmaer marepual,
CyxneHus
MIPUBOJIUT MPUMEPHI, C tpyniom
ITonHoe noHumManue MMOBEPXHOCTHBI,
HO WCIIBITHIBACT (dhopMyIHpyeT CBOU
Marepuana, IPUBOAUT coJiepKat OUIHOKH,
3aTpyIHEHUS C MBICJIH, HE TIPUBOIUT
TIPUMEDHI, MIpUMEpPHI HE
Tlonumanue BEIBOJJAMH, OZHAKO MIPUMEpEI, HE TaeT
JOTIOJTHUTEIbHEIC MIPUBOJINT, OTBETHI Ha
JOCTaTOYHO TOJTHO OTBETa Ha
BOTIPOCEHI HE JTOTIOTHUTEbHEIC
OTBEYACT Ha JOTIOTHUTEIIbHEIC
TpebyroTcs BOTIPOCHI
JOTIOJTHUTEIIHHEIC BOTIPOCHI
HEYBEpCHHBIC
BOTIPOCEI
3arpynHsaercs B
JlaeT emkue Homyckaet Py
OTIpeIeIICHIH
OTPEACTCHIA HETOHHOCTH B IIyraer nonsTus OCHOBHBIX MTOHATUH
[IpumeHneHune OCHOBHBIX MOHSTHIA, onpeAeeHUI yr ’
. PENKO UCHOJB3YyeT JUCTIUTUTAHBI,
pod. KOPPEKTHO MOHSTHA, HE B TIOJTHOM
HCTIONb3yeT 00beMe UCIIOIB3YET HpOQeccHOHATL IO HEKOPPEKTHO
TEPMHUHOJIOT I y M TEPMUHOJIOTHIO UCTIONIB3YET
npo)eCCHOHANBHYIO | TIPO(EeCcCHOHATBHYIO
npodeccroHabHYIO
TEPMHUHOJIOTUIO TCPMHUHOJIOTUIO
TEPMUHOJIOTHIO
Co0mromaeT HOPMBI OITyCKaeT
Cobmronenune p Co0bmromaeT HOpMBI Hlomy
JTUTEPaTypHOTO MHOYKECTBEHHBIC KocHos3praHast peus
HOpM JTUTEPATyPHOTO SA3bIKA,
SI3BIKA, TIpeodIagaeT pedeBbie OMMOKA IPH | HCKaXXaeT CMBICI
JIUTEPATYPHOTO ) JIOTyCKaeT
HAYYHBIA CTHIB H3JI0KCHUN oTBeTa
SI3BIKA eIMHUYHBIC OLTHOKA
H3JTI0KCHUS MaTepHuaa

IIpuMepHBbIii NepedYeHb BONPOCOB K 3a4€eTy 0 Kypcy:

«BBeaenne B cnenuaabLHOCTbY»

1. Tunsl MEXaTOMHBIX CBSI3EH.
2. Kpucramuueckast ctpykrypa. [loreHnuansHas u cunoBas QyHKIMHM B3aUMOJEHCTBHS YaCTHIL
B Kpuctayie. Kpucramisl (aTOMHbIE, METAIIINYECKUE, MOJIEKYIISIPHBIE, HOHHBIE).

3. Kpucraqummueckass peleTka HAEadbHBIX KPUCTALUIOB. THIBI KPUCTANIMYECKHX DPELIETOK.
[TapameTpsl KpUCTAIUIMYECKON pelIeTKH. THIIBI 3JIEMEHTapHBIX ssueeK-pemeTku bpase.

4. CoiicTBa KpUCTaUIOB. AHU30Tpomnus. Ayutorponus. [Tonumopopuzm.

5. AnnotpomnHbie GOpPMBI yTiiepoa.

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

8. Jedextel B kpucramuax. Knaccudukarus MuxponedektoB KpuctamuioB. CTpyKTypHO-
YyBCTBUTEJIBHBIE CBOMCTBA KPUCTAILIOB. POCT KpuCTAILIOB.
9. OcHOBHBIE NPECTABIICHUS] KBAHTOBON MEXaHUKHU.

10. BomaHOBBIE

CBOWCTBA MHMKPOYACTHIL.

Jnuna

BOJIHBI  JIe

bpoitns.

CooTHOILIIEHNE

HeonpeneneHHocte ['elizen6epra. BonHosas ¢pynkuus u ypasaenue Llpenunrepa.

11. KBanToBas mogens aroma. KBanTtoBelie uncna. [Ipunuun 3anpera [laynu.

12. TlonsaTne 0 MOTEHUMAIBHBIX sMax U Oapbepax. Ilpocreiimine BuAbI HHU3KOpPa3MEPHBIX
00bexToB (KBaHTOBas siMa, KBAaHTOBAasi HUTh, KBAHTOBAsI TOUKA).

13. MukpovacTua B IpsIMOYTOJIbHOM MOTEHIIUAIBHOM SIME.

14. TynnenbHbIN 2 EKT.

15. DHepreTrueckuii CieKTp KpucTawuia. 30HHbIE PHEPIETUUECKNE AUArpaMMBbl.

16. KBanToBopa3zmepHbie 3P PEKTHI.

17. Oneprernueckue YpOoBHM M 30HBL. IIpOBOJHMKM, NOJYNPOBOJHUKUA W OUDIEKTPHUKH.
ITonmynmpOBOTHUKOBBIE MATEPHAIIBI B TBEPIOTENBHOM JJIEKTPOHUKE.

18. CobcTBeHHAs ANEKTPOIPOBOJHOCTH MOTYIMPOBOJIHUKOB. 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH
ITOJIyIIPOBOJTHUKOB OT TEMITEpaTypHI.
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19. Pacnipenenenue 31€KTPOHOB 110 SHEPIETUUECKUM YpOBHSIM. DHeprus (ypoBeHb) dOepmu.

20. IlpumMecHas 371€KTPONPOBOTHOCTD MOJIYIPOBOIHUKOB (JIOHOPHBIE U aKI[ENTOPHBIE TPUMECH ).
21. Ilpomecchl mepeHoca 3apsI0B B MOTYNPOBOAHUKAX (apeiid u quddy3us HocuTenen 3apsaa).

22. DIEeKTPOHHO-ABIPOYHBIA Tepexoa. BeHTuibHOoe CBOMCTBO p-N- nepexona. BosbT-ammnepHas
XapakTepucTuka p-N- nepexona. Busl mpo6oes p-N- nepexoma. EMkocTs p-N- nepexona.

23. KonTakT «meTaui-noaynpoBoaHuk». [lepexon loTTku.

24. KOHTaKT MEXKIy TOTyIPOBOJHUKAMHU OJTHOTO THITA TPOBOJMMOCTH.

25. I'ereponepexoibl.

26. CBoiicTBa OMHUYECKHUX IEPEXOJIOB.

27. IlonynpoBOAHUKOBBIE MO 1bl. BUTIOJISIPHBIE U MOJIEBBIE TPAH3UCTOPHI.

28. Hawnouacmuyvr u Hanocmpykmypwsi. Krnaccupukamuss HaHOCTpyKTyp. Hanowactuisl u
HaHOKJIacTepbl. Pojb  MOBEPXHOCTHBIX  aTOMOB. Marudeckue 4ucia.  YTJIepOaHbIE
HAHOCTPYKTYpPbl. HAHOKOMITO3UTBI, HAHOTIOPUCTHIC U HaHO(DA3HBIC MaTCPUAITHI.

29. Memooul nonyuenus u uccredosanus Harocmpykmyp. OOIINUE XapaKTEePUCTUKU (PU3NUECKHUX
MeTO0B. TEeXHOJIOrnun «CBEPXY-BHH3» M «CHH3Y-BBepX». CamoopraHuszaius U camocOOpka B
HAHOTEXHOJIOTUSAX. OJEKTpOHHas MHUKpockomnusa. CkaHUpyromas TyHHEIbHash MHUKPOCKOIIHUA.
ATOMHO-CHJIOBasi MUKPOCKOTIHSI.

30. VhukanvHuvle ceoiicmeéa namocmpykmyp. UYucno «Onkallmx coceieil» B HaHOYACTHIIE.
Mexanuueckass ~ NPOYHOCTh  HAHOTpPYOOK.  Temmeparypa — MiaBl€HHS  HAHOYACTHULI.
DNEKTPOCOMPOTUBICHHE HAHOCTPYKTYp. MarHeTusMm HaHOCTpYyKTyp. LlBer HaHoYacTul.
CBepxHHU3KHE TEMIEPATYPbl U HAHOOOBEKTHI.

31. Hawnosnexmponuxa u mendenyuu ee pazeumus. OTHOSIEKTPOHHOE TYHHEIHPOBAHUE.
Pe3onancHoe TyHHenupoBaHue. CnuHTpoHUKa. CBEpXIPOBOAHUKOBAs 3JeKTpoHHMKa. HaHo- u
KBaHTOBbIE KOMITbIOTephl. HAaHOTEXHOJIOTHH B ONTOAIEKTPOHUKE.

[Iporpamma coctaBieHa B COOTBeTcTBUM ¢ DenepalbHbIM  rOCYIApCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHAAPTOM MO HampabieHuio mnoaroroBku 11.03.04 JaekTpoHuka u

HAHOJJIEKTPOHHUKA.
Pazpaborunkn:
u/f( 27 K.(b.-M.H., oueHT Mopo3osa H.B.
y,

[Iporpamma paccMoTpeHa Ha 3acenannu Kadeapbl 001Ield M IKCIEPUMEHTAIbHOH (PU3UKHU
ury

« 31 » suBaps 2023 .
ITpoTokon Ne 7

3aB.kadenpoi e n.¢.-M..H. ['aBpriiok AA.

Hacrosimmass mporpamma He MO:KeT ObITh BOCHpOM3BeleHa HU B Kakoii d¢opme 0e3

NpeABaApPUTEIbHOI0 NMCHMEHHOI0 pa3pelieHns Kadeapbl-pa3padoTunKka NpOrpaMMmbl.
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