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1. MecTto nucuuniauabl B crpykrype OOII acnupaHTypsbl

Jucunmmmna «Pu3nka KOHACHCUPOBAHHOTO COCTOSHUSY SABISETCS TUCIHUILIMHON 1O BBIOOPY
BapuaTuBHOM 4Yactu mporpammbl 05.27.01 «TBepmorenbHasi 3JIEKTPOHUKA, PAAUMOICKTPOHHBIE
KOMITOHEHTBI, MUKPO- U HAHORJIEKTPOHHKA, TPUOOPHI HA KBAHTOBBIX A (PeKTax.

Jlis yCHemHoro YCBOEHHMS Kypca acHHpaHTy HEOOXOAMMO 3HaHHE OOLIMX KypcoB
(¢u3uKK, KBAaHTOBOW MEXaHUKH, CTATHCTUYECKOW (DM3MKHM W DIIEKTPOAMHAMHKH. JlaHHBIH Kypc
aBIseTcss 0a30i JUIsl BBINOJHEHHUS acClUpaHTaMU MCCIEIOBAaHUN B 00JacTH TBEPIOTEIbHBIX
HAHOCTPYKTYD.

JucnumnnuHa uzydaercs Ha 2 Kypce (4 cemectp).

IlensiMu ocBOeHUsI AUCHUIINHBI SABJISIFOTCS |

e (GopMUPOBAaHHE y ACIHPAHTOB OOLIUX MPEJICTABICHUNA O CTPOCHUH KPUCTAJUIOB U aMOP(HBIX
BEIIIECTB, METOJaX HMCCIENOBAHUSA M KIACCHU(PUKALUU KPUCTAIUIMYECKHX CTPYKTYp, a TaKKe
pa3INYHbIX (U3MUYECKUX CBOMCTBAX TBEPABIX TEJ: TEILJIOBBIX, ANEKTPUUYECKUX, MATHUTHBIX U
APYTHX;

e (OpMUPOBAaHHME Yy AacIHPAHTOB COBPEMEHHBIX MPEACTABIECHUN 00 HIIEKTPOHHO-UOHHOMN
CTPYKType TBEPHABIX Te€J, O CBOMCTBaX BOJHOBBIX (DYHKIMNA W HHEPreTHUECKOrO CHEKTpa
JJIEKTPOHOB B KpHUCTAJJIaX, METOJaX KBAaHTOBOI'O OIKMCAHUSl AJIEKTPOHHBIX IPOLIECCOB B
TBEPABIX TENax;

® OCBOGHME CTYJEHTaMH METOJOB TEOPETUYECKOr0 pacy€ra OCHOBHBIX (PU3MUYECKUX
XapaKTEPUCTHK TBEPIOTEIbHBIX CUCTEM;

e (dopMupoBaHME Yy acmUpaHTOB KommeTeHuuii mnporpammbl 05.27.01 «TBepnorenpHas
AIEKTPOHUKA, PAAHOIICKTPOHHBIE KOMIIOHEHTBI, MUKPO- M HAaHORJIEKTPOHHKA, MPUOOPHI Ha
KBaHTOBBIX 3(dekrax», B coorBercTBUM C TpeboBanmsivu PI'OC BO mo HampaBieHHIO
noaroroBku 11.06.01 «OnexkTponnka, palMOTEXHUKA U CUCTEMBI CBS3HY.

2. IlepeyeHb IJIAHMPYEMBIX Pe3yJabTATOB O00y4YeHHMS IO AUCHMILIMHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH  pe3yJbTaTaMH OCBOCHHsI 00pa3oBaTe/IbHOM  NPOrpaMmbl IO
HanpaBJjeHnio 11.06.01 «J1eKTPOHUKA, pATHOTEXHHUKA U CUCTEMbI CBSI3U»

B pesynbraTe OCBOEHMSI JUCHUIUIMHBI OOYYalOUIMHCS JIOJDKEH OBJAAETh CIEAYIOIUMU
KOMIETEHIMSIMH PE3ybTaTaMu 00y4YeHUS O AUCIUITITNHE:

Kon PesyabTarel ocBoenus OOII IlepedeHb pe3y1bTATOB INIAHHPYEMBbIX
KOMIeTeHIIHH ConepxaHue KoMNeTeHIUH o0y4eHHs 0 AUCIHILINHE
YK-1 CHOCOOHOCTH K KpuTHueckomy ananuzy |3HATD:
M OIICHKE COBPEMCHHBIX HAYYHBIX MCTOJbI KpUTUYCCKOI'0 aHajln3a 1
JNOCTHKEHHUH, TEHEPUPOBAHUIO HOBBIX OICHKN COBPCMCHHBIX HAayYHBIX
WJed P pelIeHUuN JOCTH)KEHHM, a TAK)KE METObI
HCCIIEIOBATENIBCKUX U MPAKTUYECKUX T€HEPUPOBAHUSI HOBBIX UJICH TIPH
3a7a4, B TOM YHCJIE B pELIEHNH UCCIIEN0BATENBCKUX U
MEXIUCHUTUTMHAPHBIX 00JIaCTAX IIPAaKTUYECKUX 3a]a4, B TOM YHUCIIE B
MEXIUCHUIITMHAPHBIX 001aCTAX.
YMETb:
MIPOBOJUTH aHAJIU3 JIUTEPATYPHBIX
JAHHBIX B paMKaX II0CTaBIECHHON
HCCIIEIOBATEeNbCKOM (MPaKTUYECKOH,
o0pa3oBaTeNbHON) 33/1a4H, BBIABIISATH
OCHOBHBIE BOIIPOCHI M TPOOJIEMBI,




CYIIECTBYIOIINE B COBPEMEHHOM
HayKe;

IIPU PELIEHNUHN UCCIIEA0BATEIbCKUX U
IIPAaKTHUYECKUX 3a/1a4 TEHEPUPOBATh
HOBBIE UJIEU, ITOIAFOIINECS
ONEPALMOHATIN3AMY UCXOAS U3
HaJIMYHBIX PECYPCOB U
OTpaHUYCHUH.

BJIAJIETD:

HaBBIKAMHU KPUTUYECKOTO aHAIU3a U
OLICHKH COBPEMEHHBIX HAYYHBIX
JOCTHKEHUM U pe3yJIbTaTOB
JEATEIBbHOCTH M0 PEIICHUIO
MCCIIEI0BATEIBCKUX U TPAKTHYECKUX
3a/1a4, B TOM YHUCJE B
MEKJIMCIUIUIMHAPHBIX 00JIaCTAX.

OIIK-1

BI1aACHHUC MeTO,Z[OJIOFHeﬁ TCOPCTUYCCKHX

Y DKCIIEPUMEHTATBHBIX UCCIICIOBAHUI
B 00y1acTH PO eCCHOHATHHOM
JeSATSIIHOCTH

3HATD:

TEOPETHYECKUE OCHOBBI OpraHU3aIN
HAy4HO-UCCIIEI0BATEIbCKOU
JIeITeIIbHOCTH;

MeTOo/Ibl cOopa nHMOpPMAIUU JJIs
pelieHus MOCTaBICHHBIX
HCCIEA0BaTENbCKUX 3a/1a4;

METO/bI aHAJIN3a TAHHEIX,
HEOOXOUMBIX JJISl IPOBEACHUS
KOHKPETHOT'O MCCIICIOBAHUS.

YMETh:

BBHIOMPATH U IPUMEHSTH B
pohecCUOHATBLHOM NesTeNbHOCTH
AKCTIIEPUMEHTAIbHBIC U PACUETHO-
TEOPETUUECKUE METOIbI
HCCIEIOBaHUS

MJIAHUPOBATh, OPraHU30BBIBATH U
MIPOBOJIUTH HAYYHO-
HCCIEA0BATENbCKIE B
MIPOU3BOJICTBEHHO- TEXHUYECKHE
HCCIeA0BaHUs C IPUMEHEHUEM
COBPEMEHHO anmnaparypsl,
000pyIOBaHUs U KOMITBIOTEPHBIX
TEXHOJIOTHIA;

CaMOCTOSTEILHO BBIIOIHITD
TEOPETHYECKHE,
JKCHEPUMEHTAJIbHBIE U
BBIYUCITUTENIbHBIC (DU3UIECKUE
HCCIeA0BaHUs IPU pEeLICHUN
Hay4YHO-UCCIIEA0BATEIIbCKUX 1
MPOU3BOJICTBEHHBIX 33/1a4 C
HCMOJIb30BAHUEM COBPEMEHHOMN
anmnapaTypbl U BBIYUCIUTEIbHBIX
CPEICTB.




BJIAJIETD:

HaBbIKAMH MOKUCKA (B TOM YHUCJIE C
HCITOJIb30BaHWEM MH(POPMAITMOHHBIX
cucTeM u 06a3 JaHHBIX) U
KPUTHYECKOTO aHaIu3a HHPOPMALUH
10 TEMATHUKE MTPOBOIUMBIX
HCCJICTOBAHUM;

HaBbIKAMH TUIAHUPOBAHUSI HAYYHOTO
HCCIIEA0BaHus, aHAIN3a
MOJIy4aeMBbIX PE3YJIbTATOB U
(hbopMyITUPOBKH BBIBOJIOB;

HaBBIKaMU pa0OTHI HA COBPEMEHHOM
amnmaparype u 000pyJI0BaHUHU IS
BBITIOJTHCHHS (PH3UIECCKIX
HCCIICIOBaHUIA;

CIIOCOOHOCTBIO CAMOCTOSATEIILHO C
MPUMEHEHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTHIA;
aHaJIM3UPOBaTh, 00001IATH U
CHUCTEMAaTU3UPOBATH PE3YJIbTATHI
(buzndeckux padoT.

IIK-1

CITOCOOHOCTH CAMOCTOSATENBHO
MIPOBOJIUTH HAyYHbBIE HCCIICIOBAHUS B
00J1acTH TBEPAOTEIIBHOMN 3JIEKTPOHUKH

" NPpUMCHSTH IMOJTYYCHHBIC PC3YJIbTAThI

AJId PCIICHU MMPAKTUYCCKUX 3aaa4

3HATD:

OCHOBHBIE 3aKOHBI, TCOPETUYCCKHE
MOJIENT! ¥ COBPEMEHHBIE METO/IbI
UCCIIEJIOBAaHUI U MaTEeMaTHYECKOTO
MOJICIMPOBAHUS B 00J1aCTH
TBEPAOTEIBLHOMN dNEKTPOHUKH.

YMETh:

MCIOJIb30BaTh MONy4YEeHHBIC 3HAHUS
JUTSL aHAJTIN3a PE3yIbTaTOB HAYUHBIX
UCCIIEJIOBAaHUI U PEIICHUS
MPaKTUYECKHX 3a]a4 B 00J1aCTH
TBEPAOTENBbHOMN dNEKTPOHUKH.

BJIAJIETD:

pa3paboTKOI METOJ0B HAYYHOT'O
WCCIICIOBAHMS JUTSI TIOTTYICHUS
HOBBIX ()yHJIaMEHTAIILHBIX 3HAHUU B
00J1acTH TBEPAOTEIHLHON
JIEKTPOHUKHU U CIIOCOOaMuU
MIPUMEHCHHSI TUX 3HAHHUN TS
CO3/IaHUS MIPUKJIAIHBIX TEXHOJIOTUN
W pPEIICHUS MPAKTHYSCKUX 3a/1a4.

IK-2

CHOCOOHOCTh K CHCTEMHOMY aHAIIU3y
COBpPEMEHHBIX MpobsIeM HUZUKH U
KOMILIEKCA HOBEMINX 3HAHUM U
JOCTUXKEHUH (PU3UKU B CBOEH Hay4HO-
HCCIIEA0BATEIIBCKON 1E€ATEIBHOCTU

3HATD:

ba3oBbIe 3aKOHBI COBPEMEHHOU
(GU3MKK U UX B3aMOCBSI3b,
TEHJCHIIUU Pa3BUTHUS QU3NKH B
0003pHMOIi IEePCIEKTHUBE,
OCHOBHBIE ITPOOJIEMBI, CTOSIIIINE
nepe coBpeMeHHoM pu3uKoil, a
TaKXke [peJylaraéMble CpeCTBA UX




pemIeHusl.

YMETh:

HOHUMATh CYTh SIBIICHUN
MPOIIECCOB, U3YYaEMBIX (PH3HKOM.

BJIAETD:

OCHOBaMH METOIOJIOTUU U
HPaKTHYECKUMHU HAaBBIKAMH
HAay4YHOT'O IMO3HAHHUA IIPU U3YUCHUHN
Pa3IMYHBIX YPOBHEH OpraHU3alnuu
MaTepHuH, MPOCTPAHCTBA U
BPEMEHU.

IK-3

CII0COOHOCTH MCIIOJIBb30BaTh

COBPEMEHHBIE METOIbI 00PaOOTKH
IKCIIEPUMEHTAILHBIX JTAHHBIX U/UJTH
METO/IbI YUCIIEHHOT'O MOJICITUPOBAHHSI
CJIOKHBIX (PH3UIECKHUX MPOIECCOB B
00JIaCTH TBEPIOTEIBHOMN JIEKTPOHUKH.

3HATD:
OCHOBHBIEC METO/IbI 00pa0OTKH
TAHHBIX, TOJTYICHHBIX
9KCIIEPUMEHTAJIBLHO WM METOIaMHU
YHUCIIEHHOTO MOJICIUPOBAHUSI.

YMETh:
BBIJICTISTh M CHCTEMATHU3UPOBATh
HEOOXO0/IMMbIC HAYYHBIC JaHHBIC;
KPUTHYCCKH OIICHUBATH UX
JIOCTOBEPHOCTD.

BJIAJIETh:
HaBBIKaMH cOopa, 00padoTKH,
aHaJIM3a U CUCTEMATH3AIMH HayJIHBIX
JIAHHBIX
HaBBIKAMH CTATHCTHYECKOI'O aHAIN3a
JKCIIEPUMEHTATbHBIX TaHHBIX;
HaBBIKAMH aHAJTUTHYECKUX U
YHUCIIEHHBIX alpOKCUMAIUi

GyHKIM.

3. O0beM TUCHMIUIMHBI B 32a4e€THBIX €IMHUIAX C YKAa3aHUEM KOJHYeCTBA aKaJeMHYEeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 padoTy o0ydamommxcs ¢ npemnoaasarteneM (1o
BU/1aM 3aHSITHIT) 1 HA CAMOCTOSITE/ILHYIO Pa00Ty 00y4aroMXCH

O01mas TpyI0eMKOCTh (00beM) TUCIUILTMHBI cocTaBisieT 3 3aueTHbix equnuil (3E), 108 vacos.

3.1. O6vém Oucyunaunsvl HO UOAM YUEOHBIX 3aHAmMUI (8 Yacax)

Buj yueoHoi padoTsl Bcero yacos

OO6m1ast TpyT0€MKOCTh JUCTIUIUTAHEI 108
KonTtaktHas pabota o0y4Jaronmxcs ¢ npernojaaBaTenieM (110 BUJaM yueOHbIX 36
3aHTHH) (BCErO)
AynutopHas pabota (Bcero): 36

B TOM YHCJIE:

Jlexmu 18

[IpakTHdeckue 3aHATUSI 18
CamocrosTenbHas pabota odyuaromuxcs (Bcero) 72
Bua nTOroBoro KOHTpOJIsi 3ayer




3.2. Pazoenvt Oucyuniunovl u mpyooemKoCms no 6u0am y4eoHsvIX 3aHamuil (6 akademuuecKux

yacax)

Ne Pa3nen aucuMninHbI KonrakTHas padora

CamocrosiTeibHAs
Bcero| JlekumoHHble IIpakTu4yeckue
padora
3aHATHS 3aHATHSA

1 |Onekrponnsle coctosausi B | 30 6 6 18
TBEPJIBIX TENAX

2 | Teopus xoneOaHui 26 4 4 18
peleTKH

3 |MaruutHbIe CBOICTBa 26 4 4 18
TBEPJIBIX TEI

4 |TpaHCTIOpPTHBIE CBOWICTBA 26 4 4 18
TBEPJIBIX TEI
JucuunanHa B neJioM 108 36 36 72

3.3 Cooepotcanue oucyunnunst, CMpyKmypupoeantoe no memam (pazoenam)

Ne

HaumenoBanue pazjeJia
JAMCHUIJIMHBI

Conep:xanue

DNEeKTPOHHBIE COCTOSTHUS B
TBEPJIBIX TEJax.

Teopuu meramioB Jpyne u 3ommepdensaa. HegocraTku
MOJIeJIM CBOOOHBIX JIEKTPOHOB. Judpakius
PEHTICHOBCKUX JIy4el B KpHcTaiIax. AnuadaTHaecKoe
npubnmxenue. [Ipudbmkenue bopna — Onnenreiimepa.
Hes3anmonencTByromue 31eKTPOHBI B KPUCTAIUTMYECKON
pewerke. TpaHcasnuoHHas cummeTpusd. KBasuumnyisc.
OO61ue cBOMCTBAa 30HHOTO CIIEKTpa. Pa3ianuHble METOIbI
pacuera 30HHOM CTPYKTYpbl. MeTo bl CHIIbHOM U c11a0oii
cBs3U. [110THOCTH cOCTOSHUM. 3amoIHEHNE SJHEPTETUYECKUX
30H JIEKTpOHaMU. MeTaisl. J{UaneKTpuKH.
[TonynpoBonnuku. IToBepxHocTs @epmu.
B3aumoneiictyromiue anekTpoHsl. [Ipubmmkenue Xaptpu-
®oxka. Monens Xaptpu-Doka st CBOOOTHBIX AIEKTPOHOB.
Okpanuposanue. Teopust Tomaca-®Pepmu. Teopus
Jlunaxapna. Cnabo HeuaeanbHBIN GepMu-Ta3 ¢
oTTasIkuBaHueM. OCHOBBI TEOpHH (HepMU-KHUIKOCTH.
Koresnonnas sneprusi. IoHHbIe U KOBaJ€HTHbIE KPUCTAILIBI,
METaJLIIBL.

Teopus xonebanuii pemerku

Henocrarku monienu cratudyeckor pemeTku. Jlnnamuka
pemterku. ["apmonnueckoe npubnmxkenne. HopmaapHbie
MO/JIbI OJTHOMEPHOW MOHOATOMHOM pemieTku bpase.
HopMmasnbsHbie MOJIBI OMTHOMEPHON PEIIETKH ¢ 0a3ucoM.
AKYyCTUYECKHE M ONITUYECKUE MOJIBI KOJIEOAHU PEIIeTKH.
KBanTtoBas Teopus konebanuii pererki. DOHOHBI. 3aKOHBI
JTUCTIEPCUU aKYCTHYECKUX M ONTUYECKUX (DOHOHOB MPHU
Manbix k. 3akoH aucriepcuu akyCTHUeCKUX (P)OHOHOB MPHU
Mansix k. CootHomenune boma-CraBepa. TennoeMkocTh
MeTaioB. 3akoH /rononra u IItu. KBanroBas Teopus
TernoeMKocTH. TemtoemkocTs. MHTEpNONALMOHHAS
dopmyna Jlebast. Termmoemkocts. [Tpubmnkenue
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DUWHITENHA. DNEKTPOHHAS TEIIOEMKOCTh. AHTAPMOHU3M
KoJiebaHuM pemietku. TernoBoe pacuimpeHne TBEPIbIX TeJl.

3 |Mar"uTHbIe CBOWCTBA DJIEKTPOH B PEIIETKE B MAarHUTHOM 1oJie. CUMMETpUS
TBEPJBIX TE. cocrosiHuil. Dddexr ae ['aaza-Ban-AnbpeHna. J[namaraernsm
Jlannay. [Tapamaruerusm [laynu. MarautHas
BOCIIPUMMYHUBOCTE. Teopema Ban-Jleeren. OOMeHnHOE
B3auMozeicTBue. JunoapsHoe B3aumoierictere. MarHuTHoe
ynopsiiouenre. Marnousl. /luamaraeTusm, napaMmardHeTu3m
1 (eppoOMarHeTu3M.

4 |TpancnopTHbIE CBOWCTBA Kunernueckoe ypaBuenue bonsnmana. MHTErpan

TBEPABIX TEIL. cronkHoBeHu. [Ipubnmkenue BpeMeHu penakcanuu. 3aKkoH
Bunemana-®panna. [IpoBoOAMMOCTS U TEIIONPOBOAHOCTb.
HnunHa cBoboaHoro mpobera. ITporeccel paccesHus.
Dddexr Xomra. Ckua-3¢dexr. OnTuveckre CBONCTBA
TBEpAbIX Tel. Mex30HHbIE nepexosl. CBEpXIPOBOIUMOCTD.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYLIECTBIISIETCA B paMKax 3aHATHA HPAKTUYECKOIO MU
CEMUHApPCKOr0 THIIA, TPYNIOBBIX W WHIMBHIYAIBHBIX KOHCYJIbTalUMW. VITOroBbId KOHTPOJIB
OCYILIECTBIISIETCS. Ha 3a4eTe, IIE OLIEHUBAIOTCS YPOBEHb TEOPETHUYECKMX 3HAHUM U HABBIKU
peleHus MpakTHIECKUX 3a/1ad.

4. Obpa3oBaTejibHbIE TEXHOJIOTHH

[Tpu u3yyeHUH AUCUUILIMHBI UCTIOIB3YIOTCSI COBPEMEHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH.
[IpenycmarpuBaeTcs UCHOIB30BAHUE B y4EOHOM IPOLIECCE AKTUBHBIX M MHTEPAKTUBHBIX (HOpM
MPOBEJCHUS 3aHATHI (pa300p KOHKPETHBIX CUTYalluii, TPEHUHIW MO PEIICHUI0 MPaKTHYECKUX
3aJa4) B COYETAaHMU C BHEAYJUTOPHOM paboTol ¢ wLenbio (OPMHUPOBAHUS U Pa3BUTHA
PO eCCHOHAIBHBIX HABBIKOB 00YJarOITUXCSl.

KonraktHas pabota (paboTa BO B3aMMOJIEHCTBMM C MpernojaBaTeieM) IO AUCHUILINHE
IPOXOJUT B (QopMe JEeKIUH U MPaKTUYECKUX 3aHATHH, a Takke B BHAE KOJUIEKTUBHBIX U
WHIVBUAYAJIBHBIX  KOHCYylbTaMW. Ha 3aHATHSAX  JIEKIMOHHOTO THIA  HCHOJB3YIOTCS
MyJbTUMEAUMHBIE CpPEICTBA MOJJEPKKH 00pa30BaTENbHOIO IpolLiecca, YacThb 3aHATUN
OpOBOJATCS B BHJAE JEKIMH ¢ NpoOleMHBIM U3JI0KEHHeM Marepuana. Ha 3aHATHAX
INPAKTUYECKOTO0 THMAa pa30MpaloTcs pelleHus 3ajad pa3IMyHOM CTENEeHH CJOYKHOCTH,
OPOBOJATCS OOCYXKIEHHS paccMaTpUBaeMbIX MpoOJeM B CBeTe€ IMOCIEJHUX Hay4HBIX
JOCTHKEHUN B JaHHOM oOnacTu. AcnupaHThl paOOTalOT Kak WHIUBUAYaldbHO, TaK U
KOJUIEKTUBHO.

CamocrosiTenibHass paboTa BKJIOYAaeT B ce0s BBIMOJHEHWE JOMAIIHUX 3a/IaHHMH,
MIOATOTOBKY CEMHHApOB, a TAKXKE TEOPETUYECKYIO MOJArOTOBKY K 3aHATHAM II0 MaTepualaM
JEKIWM M PEKOMEHJIOBAaHHOM JIMTEpaType, NPUBEICHHON B KOHIE JTaHHOW mporpaMmMsl. Kpome
TOT'0, aCIIUPAHThI UMEIOT BO3MOXKHOCTh IIPUHUMATh y4aCTHE B CEMHUHAPAX C IPEICTABUTEIIMU
pPOCCHHCKMX U 3apyOeKHBIX HayudHbIX OpraHu3aluid, MacTep-Kiaccax OJKCIEepPTOB H
CHELHATUCTOB B 00J1aCTH COBPEMEHHBIX 33a]1a4 (PM3UKU KOHIEHCUPOBAHHOTO COCTOSIHHUS.

5. Y4eOHO-MeTOAHYeCKOe 00ecTieYeHHe CAMOCTOSTeIbHOI padoThl 00y4aomuXxcs

B kypce 3amiaHMpoBaHO Ha CaMOCTOSITENbHYIO paboTy acmupanToB 72 yacoB (67 %
obmero oobema). CamocrosiTenpbHass paboTa acCUPAHTOB SBISACTCS OAHUM M3 BHUJIOB yUEOHBIX
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3aHATUH, BBINOJHACTCS MO 33aJaHUIO MpenojaBaTelss MHIMBUAyaJbHO H  0e3  ero
HernocpeAcTBeHHOro yudactus. CamocrositenbHas paboTa acnupaHTa — HeOThbeMJemasl 4acTh
MOJTrOTOBKH BBHICOKOKBATH(PHUIIMPOBAHHOTO CHEIMAINCTA B COOTBETCTBYIOMIEH obnactu. Ee enp
— cHCTEeMaTH3allus U 3aKpeIIeHUe MOTYYeHHbIX 3HaHUN U YMEHHM, yriIyOJieHue U pacliupeHue
3HAHWH, TPUOOPETEHNE HABBHIKOB CAMOCTOSITEIILHON pabOThl ¢ JUTEepaTypol, (HOpMHUpPOBAHHE
CIIOCOOHOCTEl M HABBIKOB K HENPEPHIBHOMY C€amMo00pa3oBaHUI0 U NpodecCHOHATLHOMY
COBEPILECHCTBOBAHUIO.

CamocTosTenbHass paboTa acmupaHTa MOApa3yMeBaeT NPOpadOTKy JEKIMOHHOTO H
JIOTIOJIHUTEIILHOTO MaTepHualla, pelieHue JOMAIIHUX 3a/1a4 € IIOCIEAYIOIEN IPOBEPKON HABBIKOB
pemienus 3anad. [IpopaboTka JEKIIMOHHOTO MaTepHalia OCYIIECTBISETCS €XKEHENENIbHO IMOoCIie
IPOBEJACHUS AayAUTOPHBIX 3aHATHUM B paMKax 4acoB, OTBEACHHBIX aclHUpaHTaM Ha
camocrosTenbHylo pabory. Kpome toro, pabGora ¢ JEKIMOHHBIM U JIOMNOJHUTEIHHBIM
MaTepuaioM (pPEeKOMEHJOBAaHHOM JIUTEpaTypol, NPUBEJEHHONW B KOHILE JaHHOH Mporpammbl)
MPOBOAMUTCS MpPU MOATOTOBKE K 3a4eTy IO JUCIHUIUIMHE. BhIMomHeHWe AoManrHux padoT
OCYILECTBIISICTCS €KEHEICIbHO WIHM pa3 B JIBE HEJEIN B COOTBETCTBHH C TPApUKOM H3yYCHUS
COOTBETCTBYIOIIETO JIEKIMOHHOTO MaTepuala U MPOBEACHUS NPAKTUYECKUX 3aHATHH 1O
COOTBETCTBYIOLIEH TEMAaTHUKE.

6. @OH/ OLIEHOYHBIX CPEACTB MO TUCHHUILINHE

6.1 Tunosovie KonmpaoJibHble 3a0aHUs UTIU UHDLE Mmamepuaiiol

1. BeposTHOCTb MPOLECCOB MEXKAIEKTPOHHOIO paccesHus B clab0-B3aUMOICHCTBYOIIEM

®epmu-rase. [Ipumennmocts Teopun PepMHU-)KUIKOCTH B pEabHBIX METaJUIAX.

DJEeKTPOH B pelleTKe B claboM MarHUTHOM moJie. KBa3ukinaccuka.

TemmoemkocTs. Moaenb DUHIITEHHA.

Oxpanunposka. Teopus Tomaca—Depmu.

Konebanus u BoJHBI B 3-X MEPHOI KPUCTAJUIMYECKOM peIIeTKe.

CoxpaHsiercs 11 KBa3UUMITYJIbC?

Meron Xaprpu—Doxka.

DNEMEHTBI CUMMETPUU KPUCTAIUIMUECKON PELIETKH.

CuMMeTpHsl COCTOSIHUM 3JIEKTpPOHA B pelIeTKe B MarHUTHOM moje. KBasukinaccuueckuid

cnektp. [{lukiorponnas Macca.

10. Tenzop 3¢ heKTUBHBIX Macc AJIEKTPOHA B PEIIETKE.

11. Axyctuueckue 1 onTHYeckre (YOHOHBI.

12. 3akoH mucniepcuu KBazudacTuil B @epMu-KHIKOCTH.

13. Kpucrannunueckue pemeTrku. Pemerka bpaso.

14. DHepreTuyecKuil CEKTp MEKTPOHA B c1a00OM MEPUOANYECKOM MOTEHITHATIE.

15. II10THOCTD YHEPreTUUYECKUX YPOBHEH.

16. TermmoeMKOCTh METAJLIOB.

17. 3akoHBI AUCTIEPCUU AKYCTHUECKUX U ONTHYECKUX (DOHOHOB MIPU MAJIBIX K.

18. Amnabarnyeckoe npudmmkenne. Teopema bopra-Ormnmenreiimepa.

19. Criun-opOuTanbHOE B3aUMOJICHCTBUE M BBIPOXKJICHHE SHEPIeTUYECKUX YPOBHEH B TBEpAOM
tesne. CUMMETpHSI OTHOCUTEILHO 00pallleHNsl BpEMEHH.

20. O¢pdexr ne 'aaza — Ban Anbgena.

21. HemocTaTku MOIETTH CTATHYECKOM PEIICTKH.

22. 3aKOH JAUCHEPCUH aKyCTHUYeCKHX (POHOHOB Mpu MajbiX K. CootHomenne boma—Crasepa.

23. OOMeHHOE B3anMOIEHCTBHE.

24. Merton CUTBHOM CBSI3H TSI pacdeTa 30HHOU CTPYKTYPHI.

CoNoORWN
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25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.

Teopema bopa — Ban JleeseH.

®yukiuu Banbe.

Konuennus kBazuuactuil. OCHOBHBIE TOCTYJIAThl TEOpUU DPEPMU-KUAKOCTH.
DoHOH-(POHOHHOE B3aUMOJEHCTBHE. AHTAPMOHM3M U TEIJIOBOE PaCUIMpPEHUE.
3anojHEHUe  SHEPreTMYEeCKUX  30H  DJIEKTPOHaMHU. Merauisl. JIMDneKTpuKy.
[TonynpoBOIHUKH.

Teopus Xaptpu — @oka 1151 CBOOOTHBIX 3JIEKTPOHOB.

DIIeKTPOH — (OHOHHOE B3aMMO/ICHCTBHE.

OxpanupoBka. Teopus Jlunaxapaa.

Teopust metaiioB [pyne.

Omneparop CKOpPOCTH 3J1EKTpOoHA B pemeTke. CpeHss CKOPOCTb.

Teopus meramios 3ommepdensa.

ITpoueccol paccesHus B TBepaoM teiie. [IpaBuiio Martuccena. TemrieparypHas 3aBUCUMOCTb
CONPOTHUBIICHUS METAJLJIA.

Judpakus peHTT€HOBCKOIO U3yYEHHs B KpUCTaJlIax.

Onrtuyeckoe MOTJIOIIEHUE B TBEPIbIX TelaxX. MeK30HHbIE TEPEXObI.

HopmanbHbiii 1 aHOMaTBHBINA CKUH — A(D(]EKT.

KBaHTOBaHME MarHUTHOT'O IOTOKA B CBEPXIIPOBOIHUKAX.

Teopema biioxa u1st 3€KTpOHA B IEPUOIUYECKOM ITOTEHIIHAJIE.

Temnoemkocts. MnTepnonsuuronHas ¢popmyna Jlebas.

IToBepxnocTh depmu. MeTOoIbI €€ IKCIEPUMEHTAIBHOTO ONIPECIICHMUS.

®oHonbl. KBaHTOBas TEOpHs KOIEOAHUIA PEIIETKH.

WHuTerpan CTOJIKHOBEHUH /1Sl pacCesiHUS 3JIEKTPOHOB Ha MPUMECSX.

CHexTp 3JIEKTPOHOB B TBEPAOM TE€JI€ B MArHUTHOM IIOJIE.

TermonpoBOAHOCT.

®eppomarnetusm. Juamarnetusm. [lapamarnetusm.

[TprMEHUMOCTh KBa3UKJIACCUYECKOTO ONUCAHUS IBUYKEHUS 3JIEKTPOHOB B METaJlIax.
Merton cnaboii cBsi3u 1715 pacyeTa 30HHOTO CIIEKTpa.

VYcnoBus skcriepuMeHTanpHOro Habmoaenus s¢dekra ne ['aaza- Ban AnbdeHa.
TemIoeMKoCTb TUAIEKTPUKOB.

OOGparHas peleTka 1 €e CBOWCTBA.

Hnamarnetusm Jlannay.

CBepXMmpoBOAUMOCTb. JKCIIEPUMEHTaIbHbIE (aKThl. 3aBUCHMOCTh COMPOTUBIICHUS OT
temneparypsl. Dddext MeiiccHepa.

[Tapamarnerusm [laymnu.

6.2. Onucanue wKa1 OUeHUGAHUA

KOHTpOJ'IL KaueCTBa YCBOCHHA aClIMpaHTaMU COACPIKAHUA AUCHUIIJIMHBI MIPOBOJUTCA B

BHUJIC 3a4€Ta, HaA KOTOPOM OIPEACIIACTCA:

¢ YPOBCHbL YCBOCHHA OCHOBHOI'O yqe6H0ro MaTrepuraia 1o JUCHHUIIIINHEC,

¢ YPOBCHb IIOHMMAHUA U3YYCHHOI'O MaTCpualia,

® CrHoCOOHOCTH MCIIOJIH30BaTh TOJIYYCHHBIC 3HAHUS JJII pCUHICHUS KOHKPCTHBIX 3a1a4.

3adeT mMpoBOAMTCS B YCTHOU (hopme. YCTHas 4acTh 3aKJIFOYACTCS B OTBETE aCIUPAHTOM

Ha TEOpEeTHYEeCKHe Bompoca Kypca (C NpeABapUTENbHON MOATOTOBKOW) M IMOCIEAYIOIIEM
co0ecel0BaHNHU B paMKax TeMaTuku Kypca. CobeceoBanue NpoBOIUTCS B popMe BOIPOCOB, Ha
KOTOpBIE AaCMHUPAHT JOJDKEH JaTh KpaTKWi oTBeT. [IpakTudeckas dacTh mIpenrycMaTpHBAET
peleHne AByX 3aJa4 M0 Pa3lu4HbIM pa3jienaM Kypca.

3aueT CTaBUTCS NPU YPOBHE 3HAHUN HA OLIEHKY «YyJIOBJIETBOPUTEIHHOY U BBIIIE.



Onenka

YPOBCHL MOATrOTOBKH

OTianyHO

Bricokuii ypoBEHb MOATOTOBKY C HE3HAYUTEILHBIMU OITUOKaMU. ACIIHPaHT
JTAeT TIOJIHBIA U Pa3BEPHYTHIM OTBET HA BCE TEOPETUUCCKUE BOMPOCHI OWIIETa;
TOYHO OTBEYAET Ha JOMOIHUTEIHHBIE BOIPOCH; PUBOIUT MIOYTH TOJHBIE,
apryMeHTHPOBaHHBIC PELIeHHUS BCeX C(POpPMyINPOBaHHBIX B OWJIeTe 33724 C
HE3HAYUTEIHHBIMU HeoueTaMu. V310K eHre penieHuid U OTyYCHHBIC
OTBETHI OTJIMYAIOTCS JIOTHIECKOH TTOCIIeIOBATEIHPHOCTHIO, YETKOCTHIO B
BBIPQXEHUH MBICIIEH 1 000CHOBAaHHOCTHIO BBIBOJIOB, J€MOHCTPUPYIOIIIX
3HaHUE 00IIeQU3NIECKUX U TPOPECCHOHATLHBIX IUCIUILINH, YMCHHE
MPUMEHSATH Ha MPAKTUKE MPUOOPETCHHBIC HABBIKH, BJIaJICHUE METOIUKAMU
pelieHus 3aaad.

BrInmonHeHHe KOHTPOJILHBIX SK3aMEHAIIMOHHBIX 3a1anuii Ha 90% u BbIIIIe

Xopomo

B nienom xopoiiast moiroToBKa ¢ 3aMETHBIMHU OITMOKAMHU WJIM HEJI0UYECTaMHU.
AcTupaHT IaeT NOJTHBIN OTBET Ha BCE TEOPETUIECKIE BOIPOCHI OHiieTa ¢
HEOOJIBITNMHU HETOYHOCTSMH, TOIYCKaeT OITMOKY P OTBETaX Ha
JIOTIOJTHUTENIBHBIC BOITPOCHI; IPUBOMT MOYTH IOJIHBIC PEILICHUS BCEX
c(hopMyJIMPOBaHHBIX B OWIIETE 3a7a4 C HEKOTOPBIMU HEJIOUYETAMU; HITH
HCYEpIBIBAIOIIEe PEIICHUE PUBEACHO TOIBKO IS OJTHOW U3 ABYX 3a/1a4
Ouiieta, a BTopas 3ajiaya pelieHa CO 3HAYMTEIbHBIMU ITOTPEITHOCTSIMH.
N3noxenune penieHnii ¥ NoJy4eHHbIE OTBETHI OTINYAIOTCS JIOTUYECKOU
MOCIIEA0BATENIEHOCTHIO, JOCTATOYHON YETKOCTHIO B BRIPYKEHUH MBICIIEH 1 HE
BCEr/ia MOJTHONW 000CHOBAaHHOCTHIO BHIBOJIOB, JIEMOHCTPUPYIOIINX, B LIEJIOM,
3HaHKE O00MIEPUINIECKUX U MPOPECCUOHANBHBIX JUCIUILTUH, YMECHHE
MIPUMEHATH Ha MPAKTHUKE MIPHOOPETEHHBIC HABBIKH, BIaICHUE OCHOBHBIMHU
METOIMKaMU PeIIeHHS 3a/ad.

BrlmonHeHre KOHTPOJIBHBIX AK3aMEHAITMOHHBIX 3adaduii oT 70 10 80%.

Y 10BIETBOPUTENBHO

MUHHAMAaIILHO I0CTaTOYHBIH YPOBEHb MOATOTOBKH. ACITUPAHT MOKa3bIBACT
MHHUMAJIBHBIN YPOBEHb TEOPETUUECKUX 3HAHHH, TOITYCKAET OIIHOKH PH
OTBETax Ha JOMOJHHUTEIbHBIE BOIPOCH; IIPHBOIUT HEMOJIHBIE, CI1a00
apryMeHTHPOBaHHBIEC PElIeHUs BceX c(hOpMYITMPOBAaHHBIX B OWieTe 3a/1ad.
M3noxkeHne perieHnid ¥ NoTy4eHHbIE OTBETHI HE OTIIMYAIOTCS CTPOMHOM JI0-
T'MYECKOH MMOCIIEI0BATEIbHOCTHIO, YETKOCTHIO B BEIPQKEHUN MBICIICH U
000CHOBaHHOCTBIO BBIBOJIOB, YTO TOBOPUT O HE AOCTATOYHO IMOTHOM
MOHUMaHUU 00mepu3nIeckux 1 Npo(ecCHOHaTbHBIX IUCIUIUIHH, YMECHUU
NPUMEHSTH Ha MPAKTUKE JIHUIIb HEKOTOPBIE IPUOOPETEHHBIE HABBIKH,
BJIQJICHUH HE BCEMH N3y4YEHHBIMU METOANKAMH PEIICHUS 3a/a4.
BrlmotHeHIE KOHTPOJBHBIX AK3aMEHAITMOHHBIX 3adaamii oT S0 g0 70%.

HeynosnersopurenbHo

IMoxroroBka HelOCTaTOYHAS U TPEOYET AOMOJHUTEIBLHOTO U3YyUEHUS
MaTtepuana. ACIIHpaHT JJaeT OIMNOOYHBIE OTBETHI, KAK HA TEOPETUIECKHE
BOIIPOCHI OWMJIETa, TaK M HA HABOAIITUE M TOTIOJHUTEITHHBIEC BOIIPOCHI
9K3aMEHATOpa; MPUBOJIUT PEIICHUs CHOPMYIUPOBAHHBIX B OMIIETE 3a/1a4 C
rpyOBIMU HEJIOYETAMH, YTO TOBOPHUT O HEJOCTATKE 3HAHHUM 110
o0mepu3nIecKuM U MpodheCCHOHATEHBIM JUCIUIDINHAM, OTCYTCTBUU YMEHUS
MIPUMEHSATH Ha TPAKTUKE MIPHOOPETCHHBIC HABBIKHU, HE BIIaJICHUE METOIUKAMH
pelieHus 3aaad.

BrlnonHeHre KOHTPOJIbHBIX AK3aMEHAIIMOHHBIX 3afaHuil 10 50%.
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7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOWH Yy4yeOHOU JUTEpaTypbl, HEOOXOAUMOI
JJISL OCBOCHM S AU CLHUIINHbBI

a) OCHOBHAS JUTEpaTypa.

7. YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecTieyeHne TUCHMILTUHBI (MO1YJIA)

a)
1.

2.

3.

~

OCHOBHasl JIUTepaTypa:

Janpay JI.JI., Jludmm E.M., kypc "Teopernueckas ¢puszuka", Tom III. «kKBanToBas
Mexanuka». M.: Hayka. 2002.

Janpay JI.JI., Jlupmmun E.M., kypc "Teopernueckas ¢pusuka", Tom V. «Cratucruueckas
¢uszuka. Yacts 1.» M. Hayka. 1976.

Jannay JI.JI., Jludmmun E.M., kypc "Teoperndeckas ¢puszuka", Tom VIII.
«INeKTpoIMHAMHKKA CIUIOMHBIX cpea.» M. Hayka. 1982.

. Jludmun E.M., ITuraesckuit JLII., kypc "Teopernueckas ¢uszuka", Tom IX.

«Craructnueckas ¢usuka. Yacts 2.» M. Hayka. 1978.

. Jludmm E.M., ITuraesckuit JLIL., kypc "Teopernueckas duzuka", Tom X. Ouzndeckas

kuHetnka. M. Hayka. 1979.
Kurrens Y., KBanroBas Teopus tBepapix Tei. M.: Mup, 1967.

. AGpukocoB A.A., «OcHOBHI Teopur MeTauioBy, M.: ®usmariut, 2010.
. e XKen I1., «CBepXnpoBOAMMOCTb METAIIJIOB U CIUIaBOB». M.: Mup, 1968.

0) IomoJIHUTEIbHAS JTUTEpaTypa;

ok wdE

8)

3aitman JIx., «[IpuHumnsl Teopun TBEpAOro Tena», M.: Mup, 1966.

Kurrens Y., «Benenue B pusuky TBepaoro tena». M.: Hayka. 1978.

VYenexu pusnueckux Hayk (https://ufn.ru/ru/)

Reviews of Modern Physics (RMP) (https://journals.aps.org/rmp/)

Physical Review B (PRB) (https://journals.aps.org/prb/)

Superconductor Science and Technology (http://iopscience.iop.org/journal/0953-2048)

KyJIbTaTHUBHAA JUTEpPATYpa

da
1.
2
3

4.

5.

M. AmikpodT, H. Mepmun, «®usnka tBeproro tenay, 1. 1-2. M.: Mup,1979.

JI.C. JleButoB, A.B. lllutoB, «®yukiuu ['puna», M.: ®uszmatiaut, 2003.

A.A. Abpuxocos, JL.IL. 'opekoB, N.E. JI3snommHckuii, «MeTo sl KBAHTOBOI T€OpUHU
0JI B CTaTUCTUUYECKOH pu3uke», M.: duszmatrus, 1962.

B.A. lemuxoBckuii, I'.A. Byranbrep, «®u3nka KBaHTOBBIX HU3KOPAa3MEPHBIX CTPYKTYP»,
W3n. HHI'Y, 2005.

P. Vaiit, «KBaHnToBas teopust maraetuzma», M.: Mup, 1985.

A.C, MenbnaukoB, A.B. CamoxBanos. /lononHuTenbHble pa3zensl GU3MKHA TBEPOTO Tefa.
DNEeKTPOHHOE METOIUYECKOE ITOCcoOue.
(http://www.pnn.unn.ru/UserFiles/lectures/Melnikov_Add_Chapters_SSP.pdf)

8. IlepeyeHbr HHGPOPMALMOHHBIX TEXHOJOTHH, MCIHOJb3yeMbIX IPH OCYLIECTBJCHUH

00

Hcno

pa3oBaTEeJIbHOr0 mpouecca 1mo JTMCumIJInHe

JIb30BAHHE TTPOT'PaMMHOI'O obecneucHus:

1.
2.
3.
4.

Microsoft Office Word.
Microsoft Office Excel.
Microsoft Office Power Point.
Free Origin Viewer
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http://iopscience.iop.org/journal/0953-2048
http://www.pnn.unn.ru/UserFiles/lectures/Melnikov_Add_Chapters_SSP.pdf

9. Onucanne MaTepuaIbHO-TEXHMYECKOH 0a3bl, HEOOXOAUMOIi IS OCYLIEeCTBICHHUS
o0pa3oBaTeJILHOTO MPoLecca Mo AUCHHUILIHHE

JUis mpoBeneHus JEKUMH U MPAKTUYECKUX 3aHATHI TpeOyeTcs TUIIOBOE 00OpyAOBaHHE
JIEKIIMOHHOM ayIUTOPHH.

JUis NOArOTOBKM CaMOCTOATENBHBIX KOHTPOJBHBIX PAabOT M AJs MX TIpapuueckoro
npeicTaBieHus (€CIu 3TO HEOO0XOAMMO), a TaKkKe Il PACHIMPEHHs] KOMMYHHMKAIMOHHBIX
BO3MOYKHOCTEH acnupaHTbl IMEIOT BO3MOKHOCTh PA0OTaTh 38 KOMMbIOTEPOM C COOTBETCTBYIOIIIUM
JMILIEH3UOHHBIM ITPOrPaMMHBIM 00€CIIeUeHHEM U BbIXOJ0M B MIHTEpHET.

CocraBureib:
CamoxsanioB A.B., n.¢.-M.H., B.H.C. oTaena ¢pu3nku cepxnpoBoanrkos UOM PAH

Penensent:
Toxman U.J1., k.¢.-M.H., ¢.H.C. oTaena Pu3HKU cBepXnpoBogaukoB MOM PAH
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