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O0opoTHasi cTopoHa THTYJIbHOTO Jiicta PITY]]

L. PaGouast nporpaMMa nepecMoTpeHa Ha 3acelaHun Kadepbl:

IIpoToxon ot « » 20 N

3apeyronuit kadeapoit

(o TIUCH) M.0. Gammms)

II. PaGouast nporpaMMa nepecMoTpeHa Ha 3aceIaHHN Kadeapbl:

ITporokom or « » 20 1. Ne

3apeyronuit kadeapoit

(o TIUCH) M.0. Gammms)



AHHOTALIASA

Jucimmmaa  «@u3WKa  OOJMYNMPOBOJHUKOB M HHU3KOPAa3MEPHBIX
CTPYKTYyp»  NpeaHa3Ha4YeHa Uil  acHUpPaHTOB,  OOYyYaIOmMUXCS  TI0
oOpasoBarenbHOM mnporpamme «ODU3HMKaA TONYIMTPOBOJIHUKOB» W BXOIUT B
BAPUATUBHYIO 94acCTh Y4eOHOTO IJIaHa.

[Ipu pazpaboTke pabouel mporpaMmMbl Y9eOHOW AUCIUILUTHHBI UCITOTH30BAHBI
®denepanbHbIi  TOCYIAPCTBEHHBIM 00pa3oBaTEIbHBIA CTaHAAPT BBICIICTO
oOpaszoBanus (ypOBEHb IOATOTOBKMA KAaJpPOB BBICHICH KBATH()HUKAIIMK) I10
HarpasieHuto noarorosku 03.06.01 — «®Dusuka u acTpoHOMUSN», YICOHBIN

TDTaH MOJArOTOBKHM aCIIUPAHTOB MO Tpodmiro «Dusrka mosympoBOIHUKOBY

Hens OcHOBHAsA menb M3YYCHHUA NUCIUIUTMHBI — MOATOTOBKA K CHade
KaHIUJJATCKOT0O MUHUMYMa MO (PU3HUKE MOTyIPOBOTHUKOB.

3apaun:

L. CrmocoOcTBOBaTh OCBOCHHWIO ACHUPAHTAMHM OCHOBHBIX PAa3feiioB
Kypca «®uzuka MOJYyIIPOBOAHUKOBY, HEOOXOAUMBIX I JalibHEHIICH
YCOEIMHOW HAYYHOU AEATEILHOCTH.

2. dopMuUpOBaHUE KOMIICTCHIIUM, COOTBETCTBYIOMIUX MPOQUIIO
MoArOTOBKY « PH3MKA MOy TTPOBOTHHAKOB»

Komnerennun BBIMYCKHHKA, (opMHpyeMble B  pe3yjbTare
H3yUeHHSs] JUCITHTLTHHBL.

YHuBepcanbHble KOMIIETEHIIHAH:

- YK-1. CriocoOHOCTh K KPUTHYECKOMY aHAJIM3Yy M OICHKE COBPEMEHHBIX
HAay9YHBIX JIOCTWKCHWW, TECHEPUPOBAHWIO HOBBIX WAEH TPH PEUICHUH
WCCIIEAOBATENIbCKMX W MPAaKTMYECKMX 3ada4, B TOM  4YHWCIE B
MEXIUCITUTUTHHAPHBIX 001acTsIX,

O6menpodeccHOHATPHBIC KOMITCTCHIAHN



- OIIK-1. CnocoOHOCTPIO CaMOCTOATENBHO  OCYHIECTBISATH  HAY4YHO-
WCCIIEOBATEIbCKYIO JEATEFHOCTh B 00JIACTH (PU3HMKHU TIOJTYTIPOBOJTHHUKOB C
WCITOJIb30BAHUEM COBPEMEHHBIX METOIOB WCCJISAOBAHUSA W HWH(POPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHH
[TpodeccroHabHBIC KOMICTCHIIAM:

- TIK-1. CriocoOHOCTE CTPOWTHh HOBEHIHE (U3HUUESCKHE W MATEMAaTHYECKHUE
MOJENTH TNPUOOPOB, CXEM, VYCTPOUCTB HAHOAIEKTPOHUKH  PA3ITAIHOTO
(YHKIMOHATBFHOTO HA3HAYCHHs, a TaKKe WCHOIb30BaTh CTAHIAPTHHIC
MIPOrPAMMHBIE CPEJICTBA UX KOMITBIOTEPHOT'O MOJICITUPOBAHHUS

- [IK-2. CnocoOHOCTh apryMEHTHPOBAHHO BHIOWPATh W PEATM30BBHIBATH HA
npakTuke 3((EKTUBHYIO METOIWKY SKCHEPUMEHTAIHHOTO WCCIIeIOBAHUS
MapamMeTpoB M XapaKTCPUCTHK HU3KOPA3MEPHBIX CTPYKTYpP, B TOM HYHCIE

pasnmuaHOro (hyHKIIHOHATBLHOT'O HA3HAYCHUS

TpeGoBanusi K yPOBHIO YCBOEHHS COAEPKAHHA AHCHHUILUIHHBI.
ACIMPaHTHI TOJBKHBI IPHOOPECTH CIIEIYIOIE 3HAHUS U YMECHUS ;
-3HATh.

® OCHOBHBIE METOABl CO3JAHWUA TMOJTYNPOBOJHUKOBBIX CTPYKTYp B
CBEPXBBICOKOM BAKyyMe

® OCHOBHBIC THITHI JTAOOPATOPHBIX YCTAaHOBOK (OOOpYIOBaHWS) IIA
SKCTIEPUMEHTAIBHOTO ~ WCCIEAOBAHMA  TpoueccoB  (OPMHUPOBAHMA
TTOJTYTTPOBO THUKOBBIX CTPYKTYP

® OCHOBHBIC METOBI WCCIIEIOBAHUS dr3udeckux CBOWCTB
TTOJTYTTPOBO THUKOBBIX CTPYKTYP

® METOJBI WCCIIETOBAHUSA (yHKIHMOHATEHBIX XapPaKTEPUCTHK
TTOJTYTTPOBO THUKOBBIX CTPYKTYP

® COBPEMEHHOE COCTOSHME HAyKH B BBIOPAHHOW 00JacTh (U3HKHK

MOy POBOIHUKOB



® COBPEMCHHEBIC CTIIOCOOBI WICITOJTh3OBAHUS WH(pOpPMALIMOHHO-
KOMMYHHWKAITMOHHBIX TEXHOJIOTHMN B obnacTu 12321
TTOJTYTTPOBOTHHKOB.

YMeTs:

e BHIOMpATHP MOJCIHM, HEOOXOJUMBIC MJis OMUCaHUSI (PU3HUICCKUX
MPOLIECCOB, MPOTEKAMOMMX TMPHA CO3JAHWHM  TMOJYNPOBOIHUKOBBIX
CTPYKTYpP

® KPHUTHYECKH OIICHWBATH 00JIACTh MPUMEHUMOCTH BBIOPAHHBIX MOJEIEH
JUIS ONKACAHMA TMPOTEKAIOMMX IPU CO3AAHWUU TMOJYHPOBOTHUKOBBIX
CTPYKTYP PHU3UUCCKUX MPOIIECCOB

e 00OCHOBAaHO BBIOMPATH METOIBI (POPMHUPOBAHMS ITOJTYITPOBOTHAKOBBIX
CTPYKTYP C 3aJaHHBIMH MapaMeTPaMHU

® WCMONB30BATh COBPEMEHHOE JabopatopHoe 0oOOpyIOBaHWE LIS
MPOBEACHUS SKCITIEPUMEHTA

e BBHIOMPATh W MPUMEHITH METONBI MUCCICAOBAHUSA (PU3UIECKUX CBOMCTB
TTOJTYTTPOBO THUKOBBIX CTPYKTYP

e BBHIOMpPATP W TPUMEHATH METOIBI HCCIEIOBAHMA (PYHKIMOHATBHBIX
XapPaKTEPUCTHK MOYITPOBOHAUKOBBIX CTPYKTYP

® palMOHAIHHO OPraHW3OBHIBATH HAYYHYIO padOTy B BHIOpaHHOM 00IacTH
(PYBHKH TTOTYTTPOBOTHHKOB

® MPEACTABIATH PE3YIbTATHI HAYTHOW PaOOTHI

® TOTOBHTH 3asBKM Ha TOJIy9YeHHWE HAYYHBIX T'PAHTOB M 3aKITFOYCHUS
koHTpaktoB mo HHUP B  BeiOpamHod  obmactm  usmkm

MOy POBOTHUKOB.

e COJEPXAHHUE TEOPETUYECKOMN YACTH KYPCA (54 uaca)
1. XumMu4eckasi CBsSI3b U aTOMHasi CTPYKTypa MOJyNPOBOAHHUKOB (4

Jaca)



OnexkTpoHHAas KOH(UTYpalysi BHEIIHHUX O0OJIOYEK aTOMOB WM THITHI CHII
CBA3M B TBEPIABIX Telax. BaH-mep-BaalbcoBa, MOHHAS W KOBAJICHTHAS
cBa3b. CTPYKTYPBI BXKHEWTTUX TTOTYTTPOBOIHUKOB — AIEMEHTOB Ay, Ay 1
coeqmaean THNoB AmBvy, ApByy, AnByvi. CuMmMmerpuss kpucrtamnos.
TpaHcnALUMOHHA CUMMETPUA KpPUCTAIOB. basuc W Kpuctamnudeckas
CTPYKTypa. OneMmeHTapHas sdevika. [lpumuTuBHas sdeiika. Sldeiika
Burnepa—3etiTiia. Pemetka bpase. O0o3HaueHMs y3710B, HAMPABICHUN U
miockocTe B kpuctamie. OOpaTHas pemieTka, €€ CBOMCTBA. 30HA
Bpunnrosna. Ilpumecn w cTpykTypHBIE HeEKTHl B KPUCTALUTHYECKUX H
aMOp(HBIX MONYNPOBOAHUKAX. XHUMHYECKas MPUPOJA M SJICKTPOHHbBIS
cBOiCTBa IpuMecei. Todeunbie, TMHEWHBIE U IBYMEPHBIE 1S()EKTHL. .

2. OcHOBBI 30HHOIT TEOPHH MOJIYIPOBOTHHKOB (6 1acoB)

OcHoBHbBIC MPUOIUKEHHS 30HHOM TeopuH. BoHOBas (yHKIMS 3ICKTPOHA
B TIepHoaMYecKoM Toje kpuctamia. Teopema bioxa. 3oma bpumirosHa.
ODHepreTHdecKkne  30Hbl.  3aKOHBl  JUCTIEPCHH Ui BaKHEHIIHX
MOJTyITPOBOTHUKOB. M303HepreTndeckue moBepxHOCTH. TeH30p oOpaTHOM
s dexTuBHOM Macchl. [ImoTHOCTH cocTosHmit. OcobeHHocTr Ban-XoBa.
YpaBHEeHUS ABWKEHMS 3JICKTPOHOB M JBIPOK BO BHEINHWUX TONAX. MeToxn
spdexTrBHOM  Macchl.  VckpuBiIeHME ~— DHEPreTHYECKHWX  30H B
3NEKTPUUIECKOM TIoJie. J[BMiKeHre 3JIEKTPOHOB M IBIPOK B MArHUTHOM TIOJIE.
Onpenenenvie >Q¢PEeKTUBHBIX MAacC W3 IUKIOTPOHHOTO (IMaMarHWUTHOTO)
pesonadca. CBA3b 30HHOW CTPYKTYpPbl C ONTHYECKHUMH CBOWCTBAMHU
MONYTIPOBOTHAKA. YPOBHM  DHEPTHM, CO3/1aBaC€Mbleé IPUMECHBIMHA
LEHTpaMH B TIONYNMPOBOAHWKAx. JloHOpHI W akmentopsl. Menkve u
rirybokue yposHU. Bogopoaonomo0Hble pUMECHBIE LICHTPHI.

3. PaBHoBecHAsT CTATHCTHKA  3JIeKTPOHOB H  JABIPOK B

noJynposogaukax (4 gaca)



OyHKIMA pacnpeacneHus 3NIeKTpoHOB. KOHIEHTpalys 3JEeKTPOHOB U
JIBIPOK B 30HAX, d(PPeKTHBHAST TUIOTHOCTH COCTOSTHHUM. HeBBIpOIKIEHHBIA U
BBIPOKACHHBIN  SNEKTPOHHBIM  (Abpipounbid) ras.  KoHmeHtpammwm
3NEKTPOHOB M JBIPOK HA JIOKATBHBIX ypOoBHAX. (DakTopbl BBIPOKIACHUS
MPUMECHBIX COCTOSHUHW. llonoxkenue ypoBHsa @PepMu U paBHOBECHas
KOHIICHTPAIUs D3JIEKTPOHOB W JBIPOK B COOCTBEHHBIX M TPUMECHBIX
(HEKOMITEHCUPOBAHHBIX M  KOMITEHCHPOBAHHBIX)  TOJYIPOBOIHUKAX.
MHoro3apsa/1HbIe PUMECHBIE LIEHTPHI.

4. Knunernyeckue siBJIeHHSI B MOJIyIIPOBOHUAKAX (6 4acoB)
Kunernaeckne kodpPHUIMEHTHI — TPOBOAUMOCTBH, TOCTOSIHHAS XOJUia H
tepmo-OJIC.  Jlpetidoras  ckopocTh, aperidoBas W XOJLIOBCKas
nonBwxHOCTH, (akTtop Xomma. [pevidosbii u  audPy3nOHHBIA TOK.
CooTHomenne OuHMITEWHA. MeXaHU3Mbl pPacCesHHUs HOCHUTENEH 3apiaa B
HEUJCANbHOM  pemeTke. B3aumoaenWcTBUEe  HOCHUTENEM  3apana C
aKyCTUYECKUMH M onTH4YecknuMu (poHoHamu. PaccesHre HocHTenel 3apsana
Ha 3apsKCHHBIX MW HEWUTPAIBHBIX TIpUMeEcIX. [opsdume 3IeKTPOHBI.
OtpunarenbHas auddepeHIHaTbHAS MPOBOJAUMOCTE.  JNEKTPUICCKHE
HEYyCTOWYMBOCTH; 3JICKTPUIECKUE JOMEHBI ¥ TOKOBBIC IITHYPHI.

5. PexomMOuHamus 3JIeKTPOHOB H ABIPOK B MOJIyIIPOBOTHHKAX

(4 gaca)

['enepanims W pexkoMOWHAIMS HEPABHOBECHBIX HOCHTENEW 3apsja.
KBazupaBHoBecue, «kBazuypoHu @Depmu. VYpaBHEHHE  KHUHETUKH
pekomOuHaimu. Bpemena sxuzHu. DoTONpOBOAMMOCTh. MexaHU3MBbI
pekomOuHanmu. H3nydarenbHas W Oe3bp3IydaTebHAs PEKOMOWHAIMS.
Me:x3onHas pexomMOuHaNWsA. PekoMOWHaNuMs dYepe3 ypOBHU HpHUMEcCEed H
nedexroB. LlenTpsl mpumunanus. Oxe-pekomOuHanms. [IpocTtpancTBeHHO

HEOJHOPOJHBIE HEPABHOBECHBIE pACIpeleNieHUss HOCHUTEIEW 3apsja.



AmOunonspHas auddysus. Oddexr Jlembepa. nmuna auddysun
HEPABHOBECHBIX HOCUTENEH 3apsaa.

6. KorrakTHBIE IBJIeHHS B NMOJIYyNPOBOAHUAKAX (4 1aca)

CxemMa »DHEPreTHYeCKMX 30H B KOHTAKT€ METAUI-IOJYyHPOBOIHUK.
OoborameHnbie, 00€THEHHBIE U WHBEPCHOHHBIE CJIOW MPOCTPAHCTBEHHOTO
3apsma BOJNM3M KOHTaKTa. BojbpT-ammepHas XapaKTepUCTHKa Oapbepa
[llorTkn. OHepreTwdeckas auarpamMma p-n  nepexoma. HMmxekws
HEOCHOBHBIX HOCHWTENIEM 3apsna B p-n nepexoae. [erepomepexonsl.
DHEpreTHd eCKre JAATrPaMMBbI reTePOIEPEX0I0B. Bapuzonnsie
TTOJTYITPOBO THHUKH.

7. CBOMCTBA MOBEPXHOCTH MOJYNPOBOAHUKOB (4 Yaca)

[loBepXHOCTHBIE COCTOSHHS M TOBEPXHOCTHBIE 30HBI. VICKpHBIICHHE 30H,
pacmpeneneHyde  3apsga WM NOTCHOHMATa  BOJM3W  MOBEPXHOCTH.
[losepxHocTHas pexkomOWHaLmA. OddexT nonas. TamMMOBCKHE YpPOBHH.
CKOpOCTh MOBEPXHOCTHON PeKOMOMHAITUH.

8. OnTHyeckue AIBJIeHHAN B MOJIyNPOBOAHUKAX (6 9acoB)

KomrmekcHas JTUDIICKTPUIECKAs MMPOHUIIAEMOCTb, MOKa3aTelb
NpenoMIieHus, KO3(QPHUIUEHT OTpakeHus, KOIDPHUIMESHT MNOrIOIMICHHS.
Cesa3p Mexxay HAMH U cooTHomeHus Kpamepca—Kponwura. Mexx3oHHbIE
nepexonpl. Kpait coOCTBEHHOrO TOIJIOMEHWS B ClOydae NPIMBIX W
HETPSIMBIX, Pa3peIIEHHBIX H 3anpelIeHHBIX NEePeXOod0B. IKCUTOHHOE
MoTJIoIeHue U m3rydeHne. CIIOHTaHHOE M BBIHYKJICHHOE U3 TyYCHHE.
[Tornmourerue cBeTa Ha CBOOOJHBIX HOCHTENAX 3apsaaa. [lormomenne cBera
Ha KoJiebaHWAX pemreTku. PaccesHme cBeTa KOJNICEOAHMAMHU PEHIETKH,
KOMOMHAIIMOHHOE paccesiHue Ha onrtudeckux ¢ononax (Pamana —
JlanacOepra), paccesnue Ha akycruueckux (onoHax (bpunmtosHa —
Mannenpimtama). Brnmsawe npuMecedt Ha  ONTHYECKHE CBOWCTBA.

[IpumecHas cTpyKTypa ONTHYECKHUX CIIEKTPOB BOJM3M Kpas COOCTBEHHOTO



MOTJIONICHAA B TNPIMO30HHBIX M HETPIMO30HHBIX ITOTYIPOBOTHUKAX.
MesxnpumecHas H3lTy4aTeIbHass PEKOMOWHAINSA. DKCUTOHBI, CBI3aHHBIC HA
MPUMECHBIX HeHTpax. ONTHYECKHe SBICHUSA BO BHEITHUX MOJIX. DPdeKT
Opanna-Kengpima. Oddexr Ilokkenbca. Oddext bypmrerina-Mocca.
Opdexter  Dapames wu  Qowirra. Ilpumecnas wu  coOcTBeHHAs
¢doTonposomMMOCTh. BrusHME TpuiMnaHus HEPaBHOBECHBIX HOCHTEIIECH
3apsaa Ha POTONMPOBOIUMOCTS.

9. Hexpucranandeckne moynpoBoaHUKH (6 4acoB)

AmopdHbIe U cTeKI000pa3Hble MONynpoBoAHUKHA. CTPyKTypa aTOMHOM
MAaTpPHUIBl HEKPUCTAUTMIECKUX TONYMPOBOAHUKOB. HpeampHOEe CTEKIIO.
['unpupoBaHHbIE amopQHbIe TTOJTyTIPOBO,THHKH. Ocobennoctr
3NEKTPOHHOTO SHEPrETUIECKOTO CITeKTpa HEYTIOPSAT0YSHHBIX
MOXYyNpOBOJHUKOB. [lmoTHOCTE cocTrosHuWil. Jlokanuzaums 3I€KTPOHHBIX
cocroauuu. lllenp mnompwxkHOCTH. JlernpoBaHWe HEKPUCTATITUYECCKUX
MONYITIPOBOTHUKOB.  MexaHu3Mbl ~ TlepeHoca  HOCHTENIeW  3apsja.
[IpeokkoBass mpoBoaMMOCTh. 3akoH Motra. CHEKTpBl  ONTHYECKOTO
MOTJIONMICHUS ~ HEKPUCTAJUTMYECKMX MarepuanoB. [lpaBwmo  YpOaxa.
Hecrammonapusie nporeccol. OnpenencHue apeidoBOd MOABUKHOCTH MO
W3MEpPEHUAM BpeMeHU mnpoJieta. JlucrnepcuoHHbIM nepeHoc. BnusHue
BHEIITHUX BO3JIEMUCTBUM Ha CBOMCTBA HEKPUCTALTNYE CKUX
MOJTyITPOBOTHUKOB. MeTacTabuMITbHBIE COCTOSTHHUS .

10. ITonynpoBogHHKOBBIE CTPYKTY PbI MOHIKEHHOH Pa3MePHOCTH

u ceepxpemeTku (10 qacos)

[[Ikanpl IIWH B COBPEMEHHOM (M3HKE TBEPAOro Tena. Pa3mepHOCTb.
PazmepHoe kBaHTOBaHWe. TpaHCHOPT HOCUTENEHW TIpU  Pa3IUUYHBIX
Pa3ZMEPHOCTIAX MOIYMPOBOJHUKOBBIX CTPYKTYp. ONTHYECKHE CBOMCTBA B
CUCTEMAaX C TOHMKEHHOW Pa3MEPHOCThIO. TeopeTudeckoe OIUCaHUE

SJEKTPOHHBIX  COCTOAHMM B JBYMEPHOM  DBJIEKTPOHHOM  Tase.



OKCHEPUMEHTBI O DJIEKTPUIECKOMY TPAHCIIOPTY M WX HMHTEPIIPETAIU.
ONEeKTPpUYECKHEe W  TAIbBAHOMArHWTHBIC SBJICHUS B  JABYMEPHBIX
ctpykrypax. Oddekr lllyOnmkosa-ne [aaza. OOmiee mpeacraBieHue O
kBaHTOBOM d¢dekre Xomma. Ontuyeckue cBowcTBa. [IpakTHueckas
peanm3anys CHUCTEM C JABYMEPHBIM 3JIEKTPOHHBIM Ta3oM. MeToabl
TeHEPAlMN TOPAYUX HOCHUTENICH. POJIb TeTEPONEpPEex0J0B. DIIEKTPOHHAS
CIIEKTPOCKOIIUSI TOPSAYHMX DSJCKTPOHOB. TPAHCIOPTHBIE M ONTHYECKHE
MeToabl uccienoBadus. CTPYKTYpbl ¢ TIEPEHOCOM HOCHTENEW B CHIIBHBIX
NMEKTPUYECKUX TIONAX. [YHHEIIMPOBAHHWE 4Yepe3 OJIWHOYHBIA Oaphep.
TyHHenupoBanue depe3 [BOWHOW Oapbep C  KBAaHTOBOHM  SIMOW.
MHokeCcTBEHHBIE ~TYHHEJbHBIE Oaphephl. OJNEKTPOHHAsS CTPYKTypa
WAcATbHOW cBepxpemeTkn. KoHTpa- M KOBapHWaHTHBIE KOMITO3HUIIUOHHBIC
CBEPXpPEIMIETKH, JIETHPOBAHHbIE cBepxpemeTkn. OnTHYeCKHe CBOUCTBA
CBEPXPEHIETOK (Mex30HHOE MTOTJIOICHHE " W3JIyqaTesbHas
peKOMOMHAIHA ). DKCUTOHBI B KBAHTOBBIX siMaX. BIIOXOBCKHE OCIMILIALIAA
u gnectaunpl [lltapka. WsmepeHus »siaekTpuueckoro TpaHCIIOpTa B

ceepxpemeTkax. [ [puMeHeHus1 CBEpXPEIIETOK.

COJAEPKAHUE JIABOPATOPHOI'O NIPAKTUKYMA (18 1yacoB)

1. Oddexr Xomna B HU3KOPA3MEPHBIX CTPYKTYPax MNpH OOJIbIIHX
MarHuTHBIX ToJiaX (1-8 Ti) m B muamazone Temmeparyp 5-300 K.
OmnpeneneHre KOHIIEHTPALIMH, TIOABMKHOCTH M 3HAKA HOCHUTEICH
3apsAa, MEXaHU3MOB pacCesTHUs HOCUTENeH (6 9acoB).

2. OmnpeneneHue MMUPUHBI 3ATIPEIICHHOM 30HBI TTOTY TPOBOTHUKOB 13
JAHHBIX CIIEKTPATEHOW 3aBUCUMOCTH KO3 (PHIIFIEeHTA MOTIOMEHHUS 110

TeMIepPaTyPHOM 3aBUCUMOCTH 3JICKTPONPOBOIHOCTH (6 4acoB).
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3. Hccnenosanne GOTORIEKTPUIECKUX M AIEKTPOFOMHUHECIICHTHBIX
CBOMCTB ()OTOAMOIHBIX W CBETOIUOIHBIX CTPYKTYP C MIOHMKEHHON

pasMepHOCTHIO (6 4acoB).

e CAMOCTOATEJJIBHASA PABOTA ACIIMPAHTOB (50 YACOB)

1. 3HAaKOMCTBO C HAyYHBIMH MEPHOINICCKAUMH H3AAHUSIMH IO METOIAM
pOCTa M UCCIEIOBAHMWS CBOWMCTB MOTYNPOBOIHUKOBBIX HAHO- U
TeTePOCTPYKTYP.

2. OBnameHHE METOAUKOM padOThl HA ONTHYCCKOM CTICKTPATbHOM
000OpyI0OBAaHWY B IIMPOKOM JHAIMA30HE JUTWH BOJH, BKItouas Oypre-
CITEKTPOCKOTIMIO, W IMHUPOKOM auanaszoHe Temreparyp ot 10 mo 300 K.

3. OsnameHne METOOUKOM PabOTHI HA YCTAHOBKE IO MCCIIETIOBAHUIO XOJII-
s dexra B obmacTi MarHuTHBIX mosiew no 8 T u TemnepaTypHOM
muanazone ot 1.5 K mo 300 K.

4. H3ydeHHEe METOAUK 00PaOOTKHA ONMTHYCCKHUX, DICKTPUUSCKUX,
(OTOREKTPUIECKHAX U TFOMUHECIICHTHBIX JTAHHBIX.

5. TloaroToeka OTY4ETOB MO JTAOOPATOPHBIM PaOOTAM.

KOHTPOJIb JJOCTUKEHUSA LEJEIN KYPCA

Bonpocei k 3k3ameny:

I. Kpucramnmueckne u  amopdHbeie Tena. TpaHCISAIMOHHAS  CUMMETPUS.
OnemeHrtapHas sdevika. Pemretka bpase. Toueunsie W TIpoCTpaHCTBEHHBIC
TPYTIIIBL

2. OcoOEHHOCTH PpacTPOCTPAHEHM BOJH B TIEPHOIMUYECKHX CTIPYKTypax. 3aKOH
bperra.

3. OO6parnas pemerka. 30861 BpummosHa.

11



4. Toueunbie npedekrp, wux obOpazoanve u guddysmsa. Bakancmu. AtoMbl
BHeapeHus. KomOuHaipy aToMHbIX JIe(heKTOB.

5. Kpaesble u BuHTOBBIE nuciiokarwn. Bektop Broprepca. OHeprus auicioKarmid.
Ilepenonzanue u ckonpxkeHue. PasMHOXKeHME TUCTOKALAMN.

6. Onmcanue SHEPreTMIecKOr0 COCTOSHMSA KpUCTAUIA TIpM  TIOMOMIM  Tasa
kBaznaacTvr. DOTOHBI, MArHOHBI, 3KCUTOHBI, TUIA3MOHBI M JIP. OJEKTPOHBI B
MeTaIe Kak KBa3udacTHibl. KBasummitybe. 3aKoH JUCTIEPCHH.

7. Teopema brioxa. I'parmanbie ycmosws. [motHocTs cocrostamiA. CtaTrcTrka rasa
KBa3n4dacTuil. bo3oHbI 1 hepMHOHBL. B3anMomeHcTBHE YacTHIL,

8. Konebanme pemerkun — (poHOHBL TeroeMKOCTh pelmieTKA. AHTApPMOHM3M U
TETUIOBOE PACIIMPEHHE.

9. OmnosnexkTponHas monelb. [IpuOnrkeHre CHITBHON M CITaboM CBsI3HM. 30HHAS
CXEMa ¥ THITHI TBEP/IBIX TEII.

10. BBIpO)KIeHHBIHM SITEKTPOHHBIA Ta3. JJIEKTPOHHAS TEIUIOEMKOCTh, TTOBEPXHOCTH
Oepmu. InekTpoHs! U AbIpKU. [ [uknoTponHas mMacca.

11. Bpemena penakcammu. MexaHu3Mbl — paccesHHs SJIEKTpOHOB. PaccesHue Ha
MPUMECIX U Ae(PEKTHI.

12. OnexTpoH-pOHOHHBIC CTONKHOBCHMsS. HopMmaibHbIE MPOIECCHI M TTPOLICCCHI
niepeOpoca. MaraurocornpotusicHue 1 ekt Xosua.

13. OmexTpoHHas CTPYKTypa TUIHYHBIX TTOIYTIPOBOAHUKOB. KpeMAnid. Y3K030HHBIE
MONyIPoBOHUKH. | [prumMecHble ypoBHU. JIoHOPEI M akuenTopsl. TeMnepatypHas
3aBUCHMOCTH TTPOBOMIMOCTH.

14.P-n  mepexompl. ®orompoBoammocts.  PexomOwHarmss ©  permakcarms
HEpaBHOBECHBIX HocuTenel. [ opsure Hocutenn. Dddekt ["aHHa.

15.3aBucuMoOCTh MHUPUHBI 3aNPEIMIEHHON 30HBI OT THIIA XWMHYECKOW CBSI3H.
[Ipumepsl M3031EKTPOHHOTO PsA/ia TOJTYNMPOBOAHUKOB (CTPOKAa B TAOJIHIIC

Menneneepa). 3amaqm.
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16.3aBucMMOCTh MIMPWHBI 3aNMPEIEHHON 30HBI OT MOPAJKOBOTO HOMEpa Z
AJIEMEHTA, BXOIAINCTO B COCTAB MOJYITPOBOAHUKOB (CTOJOCI] B TaOJIUIIC
Menneneesa). 3amaqm.

17. Junddy3us wHOcuTener 3apsma B moiynpoBogHmke. OmnpeneseHue.
Juddy3roHHBIE TOK ABIPOK, OJHOMEPHBIA M TPEXMEPHBIH CIIydau.
Hud dysuonnsiii Tok smektpoHoB. [lud ysrnonnas pmaa. Bpems sxusuu.

18. Ipetid Hocurenew 3apsaa. Onpenencuue. [lonpuxxuocTts. JperdoBbii TOK
JBIPOK, SJIEKTPOHOB.

19.TlomHbI# TOK B TOynpoBoaauke (popmyna).

20.YpaBHeHME HETIPEPHIBHOCTH IS ABIPOK, A SNEKTPOHOB. OHOMEPHBIA U
TpexMepHbIi cinydan. CTaMOHAPHOE COCTOSHUE.

21.3aBucumocts E(k) mms mpocToit kyOmueckoi pemertkna. OOmme cBOUCTBA
¢dbynkumm E(k). [Tepron pyrkumm E(k). 3oub1 Bprmmrosna.

22.O¢dekTuBHas Macca 5SJCKTPOHOB M JBIPOK. 3aBUCUMOCTh OSHEPIHU
JNIEKTPOHA OT KBA3WMMITYJIhCa BOJIH3U KPAaeB 30H.

23.BoaopogononoOHas MOACITb TPUMECHOTO IISHTPA.

24. Oyakupn Oepmu-/upaka. Yposens Oepmu.

25.TI10THOCTh COCTOSSHMH B CBOOOJHOW W BaJeHTHOM 30Hax. KoHiieHTparms
3NEKTPOHOB Y JBIPOK B TTOYTIPOBOTHHKE.

26.HeBBIpOKACHHBIN  TIONYOPOBOJHHUK. BBIpOXKACHHBIA  TTOTYTPOBOIHHK.
[lomosxxenwe yposus @epmu, dopmynsl mis KoHneHTpamww HOCUTENEeH
3apsaa.

27.CoOCcTBEHHBIN HEBBIPOJKICHHBIN IMOTYNPOBOAHUK. 3aBUCUMOCTH YPOBHS
depMU W KOHIGHTpAIIMKU HOCUTeleH oT Temneparypbl. CoOCTBEHHBIN
BBIPO’KJICHHBIN TTOJTYTIPOBOIHUK.

28.KonmeHTpanusi HEOCHOBHBIX HOCHTENIEHM B TMOJYMPOBOJHUKE. 3aKOH

«IEUCTBYIOMINX MAcCC)» JJI1 HEBBIPOKACHHOTO MOTYIPOBOIHUKA.
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29.KonTakTHass pasHOCTh TMOTCHIMAIOB. Ee TMPOUCXOKICHWE, BEIIMYWHA,
Croco0 U3MepeHUs.

30./IBOiHOM 3apsKEHHBIM CIIOW HAa KOHTAaKTe NBYX KpucTawioB. TonmimHa
3apSKSHHBIX CJIOCB B METAJLJIC U B MOJYITPOBOIHUKE (OIICHKA).

31.KonTakT MeTana v noaynpoBoauka N-tuma, 1Ba ciydas. [IposoaumocTs
MMPUKOHTAKTHOTO CJIOS MOJTYIIPOBOIHUKA.

32 . KoHTakT MeTajijia U MOoNynpoBOAHWKA P-Tuma, nBa ciydas. 3amopHbIA U
AHTU3AMOPHBIN CIIOW.

33.0Onexrpuueckoe mone B P-N mepexone. 3aBUCMMOCTh HATIPSKEHHOCTH W
MOTSHIIHAIA OT KOOPAWHATHL. M3rub sHEepreTHdecKrux ypoBHEH CBOOOTHOM
Y BAJICHTHOU 30H.

34. Tommmna 3apskeHHbIX c1oes B P-N mepexome. Tonmmunra P-N mepexona.

35. I'erepomnepexoa. 3ouHAasA aquarpamma. OCHOBHOE OTIIMYHE T€TEPOTIEPEX0/1a

OT TOMOTIEpEX0aa.

36. [lIkaisl ;UTHH B COBPEMEHHOM (pU3HKe TBEPAOTO Tena. PasMepHOCTS.

PaszmepHoe kBaHTOBaHUE.

37. Tpancmopt HOCHUTENEU npu Pa3IUYHBIX Pa3sMEPHOCTAX

MOJIYTIPOBOTHAUKOBBIX  CTPYKTYp. ONTHYecKkWe CBOWCTBA B CHCTEMax C

MOHWKEHHOM pa3MEPHOCTHIO.

38. Teopernueckoe oOmMMCAaHWE SICKTPOHHBIX COCTOSHAM B JIBYMEPHOM

3NEKTPOHHOM Ta3e. DKCHEPUMEHTHI IO 3JEKTPUYECKOMY TPAHCIIOPTY M WX

WHTEPITPE TALIHSA .

39. OnexkTpuuecKkue W TaIbBAaHOMATHWTHBIC SABICHUA B  JABYMEPHBIX

ctpykrypax. O ekt [llyonukosa-ae ["aasza.

40. Obmmee npeacrasicHue 0 KBaHTOBOM 3(pdexkTe Xomna (IeIOYUCICHHOM U

TPOOHOM).

41. OnTraeckue cBovicTBa. [IpakTudeckas peanmsays CUCTEM C JIByMEPHBIM

DJICKTPOHHBIM T'a30M.
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42. Metoapl TeHEpaIK TOPAIMX HOCUTEIICH: POJTh TETEPOIIEPEXOIOB.

43. DNeKTpOHHAA CHEKTPOCKOMHS TOPSIYUX SJICKTPOHOB: TPAHCTIOPTHBIE M
ONTHIECKHUE METOIBI UCCITEJOBAHUA.

44. CTpyKTypBI C IEPEHOCOM HOCUTEJIEH B CHIIBHBIX 3JIEKTPHUIECKUX MOIIX
45. . TyHHenupoBaHWe dYepe3 OMMHOYHBIA Oapbep. TyHHEIUpPOBAHHE dYepe3
JBOWHOM Oaphep ¢ KBAHTOBOW SMOM.

46. MHOKeCTBEHHBIC TyHHEJIbHBIC Oapbepbl. OJEKTPOHHAsA CTPYKTypa
WJIeaIbHOW CBEPXPELIETKHU.

47 KoHTpa- ®W  KOBAapHWaHTHBIE  KOMIIO3MIIMOHHBIE  CBEPXPEHICTKH,
JETUPOBAHHBIE CBepxpemeTku. OnTHYecKre CBOWCTBA CBEPXPEIIETOK
(MEK30HHOE MOTJIONICHUE W U3JTydaTeIbHas PEKOMOMHAIIHA ).

48. OKCUTOHBI B KBAHTOBBIX SMaX. DIIOXOBCKHME OCHWLIALMAUA W JIECTHHIIBI
[Mrapxka.

49. N3Meperuns 3IEKTPUIECKOTO TPAHCIIOPTAa B cBepxpemeTkax. [[pumenerns

CBEPXPEIETOK.
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