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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPporpaMMe HHAMKATOPAMH 10CTHKEHHS

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHust (¢

YKa3aHUeM KO0/1a)
[TIK-1. OcymiecTBienue
npoBeeHus paboT 1o
00paboTKe U aHAIHU3Y
Hay4YHO-TEXHUYECKON
uHpopmanuu u
pE3yJIbTaTOB
HUCCIEeN0BaHUN

Ko u HaumMeHOBaHUe
HHIMKATOPA J0CTUKEHU S
KOMIeTeHIUH

[IK-1.1. [IpumeHseT OCHOBHBIE
MPUHIUIBI 00paObOTKH U
aHaJIM3a Hay4YHO-TEXHUYECKON
nHpOpMAaIIUU U Pe3yIbTaTOB
HUCCJIEIOBAHUN B
COOTBETCTBYIOIIEH 00IacTH
3HaHUI

Pe3yabTaThl 00yueHus M0
JMCHUIINHE (MOIYJII0)

OO0yuaromuiics T0HKeH: 3HATh
OCHOBHEIC ITOHSATHS 1 3aKOHEI
(bU3UKH MTOTYITPOBOIHUKOB,
TaKXXe UCTIOJIb3yeMble B (PH3UKE
MOJIYITPOBOTHUKOB
OCHOBOIIOJIAraloIye MOACIN U
TEOPHUH

[1K-1.2. [Tonnmaer, ymeer
W3JIaraTh U aHAIU3UPOBATh
HayYHO-TEXHUYECKYIO
MH(OPMALIHIO, U TIOTyYCHHBIC
pe3yNbTaThl UCCIIEIOBAaHUN B
COOTBETCTBYIOIICH 001acTu
3HaHUI

OOyuaromuiics T0HKeH: YMETh
KCII0Ib30BaTh MOTYYCHHBIC
3HAHUS [Tl ONIPEICTICHUS
napameTpoOB U UHTEPIPETALII
(hu3MUECKUX CBOWCTB
MOJIYITPOBOTHUKOB

[IK-1.3. Pemaer
npoeCCHOHATBbHBIE 3a/1a4H C
PUMEHEHHEM COBPEMEHHON
npuOOpHOI 0a3bl 1
MH(OPMAIIMOHHBIX TEXHOJIOTHIt
C Y4E€TOM OTE€YECTBEHHOTO U
3apy0eKHOTO OIbITa

OOyyaromuiics JOMKEH: BIAACTh
HaBBIKAMH U3MEPEHUS
HEKOTOPBIX OCHOBHBIX
napameTpoB MOITYIPOBOIHUKOB
Ha COBPEMECHHBIX
U3MEPUTEILHBIX YCTAaHOBKAX

2. leau u MecTO AMCHUIIMHBI (MOYJIsI) B CTPYKTYype 00pa30oBaTe/IbHON NPOrpaMMbl

[lenu n3ydeHust TUCUUIUIMHBL

dbopMupoBaHue 3HaHUNH O (U3MKE TMOJYNPOBOAHUKOB; H3y4yeHHE (PU3NYECKHX CBOICTB H
0COOEHHOCTEH XapaKTepUCTUK MOTYIPOBOJHUKOB, AaHATU3 UMEIOIINXCS METO/I0B UCCIIEOBAHUS
MOJIYTIPOBOTHUKOB

JucnummHa usyyaercs Ha 4 Kypce B 8 cemecTpe

3. O0beM JUCHUIIMHBI (MOAYJIsl) B 3aUeTHBIX eIMHUIAX C YKA3aHUEM KOJIUYeCTBA
aKaJeMH4YeCKNX WM ACTPOHOMUYECKHMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO padoTy
00y4arouuXxcd ¢ npenogaBaresieM (o0 BUAAM Y4eOHbIX 3aHATHI) U HA CAMOCTOSATEILHYIO
padoTy 00y4armuxcs

O6mas TpyA0eMKOCTh (00beM) AUCIUIIIMHBI COCTaBIsAET 3 3ad. efl., 108 akax. 4.

Bcero uacos
O0BbeM THCHHIIJINHBI
Ounasn gopma o0yueHus

OO0m1ast TpyA0€MKOCTh TUCITUTLTHHBI 108
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MperoaBaTesiem:

JIEKITUH 28

MPAKTUYECKHUX (CEMUHAPCKUX )

1a00paTOPHBIX 28




npyrue ¢hopmbl KOHTakTHOU paboThl (DKP) 0,2

YueOHBIX YaCcOB Ha KOHTPOJIH (BKJIIOYAsT Yachl TOATOTOBKH):

3a4€CT

Y4eOHBIX 4acOB Ha CAMOCTOSTENBHYIO padoTy obydatomuxcs (CP) 51,8

(I’OpM]:I KOHTPOJIA CeMeCTpBI
3a4€eT 8

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jesam) ¢
YKa3aHUEM OTBEJeHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHI

4.1. Pa3nennbl JUCHUILUIMHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKa/JieMU4YecKHX 4acax)

Buabl y4eOHbIX 3aHATHI, BKJIIOYAS
CaMOCTOSITEJILHYI0 Pa00Ty 00y4arOIHuXCcs 1
Ne HanmenoBanme pa3aesa / TeMbl TPYA0EMKOCTH (B 4acax)
n/n AUCHUTLTAHBI KonTakTHas padora c
nmpenogaBareJgeM CP
Jlek IIp/Cem Jlad
1 28 0 28 51,8
1.1  OcHoBHBIE CBOIICTBa 2 0 0 9
MOJTYIIPOBOTHIKOB
1.2 OcHOBBI 30HHOH TEOpPHH 4 0 4 8
KPUCTAITMYECKHUX TBEP/BIX TEll
1.3 Kpucramibl BO BHEIIHUX MOJISX. 4 0 4 8
HewnneanbHble KpUCTAIITBI
1.4 PaBHOBecHas CTaTHCTHUKA 4 0 4 8
AIEKTPOHOB U JBIPOK B
TIOJTYTTPOBOTHUKAX
1.5 HepaBHOBeCHBIE 2JIEKTPOHBI U 6 0 4 8
JpIpky. CTaTUCTHKA pEeKOMOMHAIIMU
AIIEKTPOHOB U JIBIPOK
1.6  SIBieHus B KOHTaKTaX. p-n Mepexo 4 0 6 8
1.7 | OcHoBHBIE IpeCTaBICHUS PUIUKU 4 0 6 2,8
HEYIOPSTOYCHHBIX
MOJTYTIPOBOTHUKOB
Hroro 28 0 28 51,8

4.2. Conep:xanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE 10 pa3jejaM (TeMaMm)

Kypc neximoHHbIX 3aHATHIA

Ne HammenoBanme pasnena / Coaepxanue
TEMbI JUCHUIIJINHBI
1
1.1 OcHoBHBIE CBOWCTBA OTnMuuTeNbHBIE YEPTHI MOIYIPOBOAHUKOB. [IprMepsl

HOJTyIIPOBOTHUKOB MOJIYPOBOTHUKOB. CTpOeHNE HEKOTOPHIX
IIOJIYTIPOBOJIHUKOBBIX KpucTayos. [Ipencrasienue o
3alrpenieHHol 30He B MOMyNpoBoIHUKAX. [[pumecHbie
LIEHTPHI B OJIYypoBoAHMUKaX. [IpencraBnenue o npIpkax.
DNEeKTPOHHAs U IbIPOYHAs IPOBOJUMOCTb.
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DnekTponpoBoHOCTE. Dhdext Xomna. 3meneHune
COIMPOTUBJICHHA B MAIrHUTHOM ITOJIC. TepMoa,uc.
@DOTONPOBOIUMOCTB.

1.2

OCHOBBI 30HHOH TEOPUU
KPUCTAJUTMYECKUX TBEPJIBIX
Ten

OcHOBHBIE TPUOJMKEHUSI 30HHON TCOpUHU. Y paBHEHHUE
Ipenunrepa Asis 2JIEKTPOHOB B KPUCTAILIC B
OJTHORJIEKTPOHHOM npubnmxeHuu. Teopema bioxa.
KBasunmmynsc u 30Ha bpmintrosna. [Tonsitue 06
sHepreTUdeckux 30Hax. OCHOBHBIE PA3IUUUS MEXKIY
METaJJIaMU, MOJTYIIPOBOHUKAMU M TUAICKTPUKAMU C TOUKU
3peHusi 30HHON TeopuHr. MeTo/l CHIIbHO CBSI3aHHBIX
AMEeKTPOHOB. OOCYXKIeHUE 0COOCHHOCTEH IJICKTPOHHOTO
SHEPreTHYECKOro CIEeKTpa Ha OCHOBE METOJa CUIILHO
CBSI3aHHBIX AJIEKTPOHOB. MeTo c11abo CBSA3aHHBIX (ITOUTH
CBOOOJTHBIX ) AIEKTPOHOB. OOCYXIeHne 0COOCHHOCTEH
AJIEKTPOHHOT'O SHEPTETUUECKOI0 CIIEKTPA HA OCHOBE METOAA
cnabo cBsA3aHHBIX 1eKTPOHOB. [ToHsATHE 00 3PpPexkTHBHOM
Mmacce. Tenzop oOpatHbIx 3¢ PeKTUBHBIX Macc.
N3osHepreTrueckue moBEpXHOCTU. MHOTOJJOTTMHHBIE
MOJIYIIPOBOTHUKH. [IprMepBI 30HHBIX CTPYKTYP
MOJIYIIPOBOIHUKOB: 30HBI POBOJMMOCTH TOTYIIPOBOTHUKOB
AIIIBV, Si, Ge. BeipoxxaeHue 30H U TOQpHpPOBKa
M309HEPreTHUECKUX MOBEPXHOCTEH BOIM3M MOTOJIKA
BAJICHTHOM 30HBI. [IpsIMO30HHBIE U HEMPSAMO30HHBIE
MIOJIYTIPOBOIHUKH.

1.3

14

Kpucramisl Bo BHEHTHUX
noiax. HenneannHbie
KPUCTAJLIbI

PaBHOBeCcHas cTaTUCTUKA
OJICKTPOHOB U JIBIPOK B
MOJIYITPOBOAHUKAX

CpenHsist CKOpOCTb JBUKECHHUS SJIEKTPOHA B KPUCTAJLIE.
VYpaBHEHHE IBUKEHHUS DJIEKTPOHA B KPUCTAJUIE BO BHEIIHUX
IIOJIAX. 3aII0JHEHHUE 30H U BBEJCHHUE JBIPOYHOIO OIMCAHUS.
Merton > dextuBHON Macchl. KapTuHa miaBHOTO
HCKPUBIICHHS DHEPIEeTUYECKUX 30H. MeIKie YpOBHU B
TOMEOMOJISIPHBIX KpUCTalIaxX (BOJAOPOAONOA00HbIE
MIPUMECHBIE LIEHTPbI). Y CJIOBUS IPUMEHUMOCTH
BoJI0poAonoo0HoN Moaenu. [Ipumenenue Mmerona

3¢ deKTUBHON MacChl 111 HAXOXKIACHUS SHEPTeTHYECKOTO
CIIEKTpa MOJIYIIPOBOJHUKOBBIX CUCTEM TOHUKEHHOU
pa3MepHOCTH. DHEPTETUUECKUN CIIEKTP CBEPXPELIETOK.
Krnaccudukanys nonynpoBoIHUKOBBIX CBEPXPEIIETOK.
OHepreTu4ecKuil CIeKTp MEJIKUX IPUMECHBIX COCTOSHUM B
ITOJTYITPOBOTHUKOBBIX KBAHTOBBIX SIMaX.

[110THOCTB COCTOSIHMIA U (PYHKIUS pacrpeieneHus
3JIEKTPOHOB 10 KBaHTOBBIM COCTOSIHUAM. KOHIIEHTpanun
JIEKTPOHOB U ABIPOK B 30HaX. () (HEeKTUBHBIE TNIOTHOCTU
COCTOSIHMM JIEKTPOHOB M JIBIPOK B 30HaX. HeBBIpOKI€HHBIN
AJIEKTPOHHBIN (IBIPOYHBIH) Ta3. BeruucneHne noaoxeHus
ypoBHs PepMu B COOCTBEHHOM MOJIYITPOBOAHHKE.
CraTucTHka 3a10JIHEHUS IPUMECHBIX YPOBHENW. Y POBEHb
®epmu B OJTYIPOBOJHUKE C IPUMECIMH OJJHOTO THIA.
CraTucTHKa 3JIEKTPOHOB U IBIPOK B KOMIIEHCUPOBaHHBIX
MTOJIYITPOBOTHUKAX. MHOro3apsiAHbIe IPUMECHBIE LIEHTPHI.
[110THOCTB COCTOSIHUM B CUCTEMAX IIOHUKEHHON
pa3MepHOCTH. Berunciienne nonoxxenus yposHs @epmu B 2
D-cucremax.

1.5

HepaBHOBeCHHe

Bo3HukHOBEHHE HCPAaBHOBCCHBIX HOCHUTEIeH 3apsia B
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AIEKTPOHBI U JIBIPKH.
CraTtucTuka
pEeKOMOWHAIINH
AJNIEKTPOHOB U JBIPOK

MOJYNPOBOAHUKAX. OnTHYECKast reHeparus. TeMIbl
TeHepaluu U peKOMOMHAIY; BpeMs )Ku3HU. COOTHOIICHHS
MEXy BpEMEHAMU PeaKCallui SHEPTrUU U UMITYJIbCA U
BpeMeHeM ku3HU. KBasupaBHoBecue U KBa3nypoBHU DepMu.
YpaBHeHHE KUHETUKH PEKOMOUHALIMU B IPOCTPAHCTBEHHO
OJIHOPO/IHBIX U HEOJJHOPOJHBIX CUCTEMAX. MEXaHU3MBI
pexomMOuHanuu. Bpemst )Ku3HH MIPH MEK30HHOM
pexomOuHanuu. PexomOuHaIms yepes npuMecH U Ae(eKThl.
Koaddunuent 3axBara Ha oKkaabHble ypoBHU. LleHTpHI
MPWINIIAHUS U LIEHTPBl peKOMOMHaIuU. /lemMapkaloHHbIe
ypoBHU. BpemeHa kx13HU B ciiyuyae peKOMOMHAIINH Yepe3
OJIUH I1yOOKUH npuMecHbIi ypoBeHb. Ctatuctuka [lokmu-
Puna.

1.6 SIBnenus B koHTakTax. p-N  IloTeHumanbHble 6apbepsl. InoTHOCTE TOKA. COOTHOLIEHNE
epexon DiHIITeWHA. Y CJI0BUS PABHOBECHUSI KOHTAKTUPYIOIIUX TEI.
KoHTakTHas pa3HOCTh NOTEHIMAJIOB. J{JIMHA S5KpaHUPOBAHMSL.
WcTomeHHpli KOHTAKTHBIN ci1oi. O0oraieHHbIN
KOHTAKTHBIH CJ10H. DKpaHUPOBaHUE 3JIEKTPUUYECKOIO MOJIS B
2 D-cucremax. BeimpsiMieHrne B KOHTaKTe METaJlI-
MOJTYIIPOBOJIHUK. p-n nepexoa. CtaTuyeckasi BoJibTaMIepHast
XapaKTepUCTHKA P-n mepexoa. TyHHEeNbHbIA AP QEKT B p-N
nepexoaax. TyHHenbHbIN quoA. bunoaspHelii TpaH3uCTOP.
1.7 OcnoBHble npeacTaBieHus | OmnpenesneHue Heynopsa04eHHOM cucteMsl. [Tpumepst
(GU3MKK HEYNOPSIIOUYEHHBIX ~ HEYMOPSAI0OYSHHBIX OJTYIPOBOIHIKOB. O01I1e 0COOEHHOCTH
HOJIyIIPOBOTHUKOB HEeynopsii04eHHbIX cucteM. Ciy4aiHbli HOTEHIIMA.
[InoTHOCTH coCTOSIHMI. XBOCTBI IJIOTHOCTU COCTOSIHUM U
nokanu3anus. [IpoBoauMOCTb 110 JTIOKaTU30BaHHBIM
COCTOSIHMSIM, 3aKOH MOTTa 111 IPBIKKOBOW IPOBOJIMMOCTH.
Onrtuyeckue nepexobl B HEYNOPsAI0YEHHbIX
MOJTYTTPOBOTHUKAX. XBOCTBI ONITUYECKOTO IOTIIOMICHUS
(mpaBmiio YpOaxa).
Kypc naGoparopHbIix 3aHATUN
Ne HaumenoBanue pa3nesia / TeMbl Copep:xxanue
AU CHMILTHHBI
1
1.2 OcHOBBI 30HHOH TEOpUU JlaGopartopHas pabota Ne 1. O61iee 3HAKOMCTBO
KPUCTAJUTMYECKUX TBEPJIBIX TEJ ¢ mporpammoii Micro Cap
1.3 Kpucramisl BO BHEITHUX TOJISX. JlabopaTtopHas padota Ne 2. UccnenoBanue
HewuneanbHble KpUCTaIIIbI HOJYIPOBOTHUKOBBIX TUOJOB
1.4 PaBHOBecHas cTaTHCTUKa 3JIeKTpoHOB U JlaGopaTtopHas pabora Ne 3. CHsitue
TBIPOK B TIOJTYIPOBOTHIKAX XapaKTEPUCTHK U U3MEPEHHUE MMapaMeTpOB
OUIIOJIIPHOTO TPaH3UCTOPA
1.5 HepaBHoBecHBIE ANIEKTPOHBI U IbIpKkU.  JlabopaTopHas pabora Ne 4. Pacuer u
Crartuctuka pekoMOnHaINN WCCIIeZIOBAaHHE OJTHOKACKATHOTO YCHUJIMTEINS Ha
3JIEKTPOHOB U JBIPOK OUIIOJIIPHOM TPaH3HCTOPE
1.6 SIBneHMs B KOHTaKTaX. p-n MEPEXo] JlaGoparopnas pabota Ne 5. UccrnenoBanue
YCUJIMTEIBHBIX KaCKaJ0B Ha OCHOBE IOJIEBBIX
TPaH3UCTOPOB
1.7 OcHoBHBIE peAcTaBIeHUs GUBNKU JlaGoparopnas pabota Ne 6. VccrnenoBanue

HCYIMOPAAOYCHHBIX ITOJTYIIPOBOJHNKOB

pabotsl ycunurenei Ha OY




