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BCTYII

[Iporpama HaB4anbHOI nucuuiulina «Teopisi HAAMpPoOBiAHOCTI» CKIIaeHa BIATOBIAHO 10
OCBITHBO-TIPO(ECiiiHOT (OCBITHHO-HAYKOBOI) MPOTpaMH IIATOTOBKH JPYTOro piBHIO BHIIO]
OCBITH — MaricTp

cneniagbHOCTI (Hanpsamy) — 104 — «di3zuka Ta acTpoHOMIS»
OCBITHBO-HayKOBa Iporpama — (izuka

1. Onuc HABYAJIBHOI JUCHHUILTIHHA

1.1. Mera BuUKIagaHHg HaBYAJIBHOI OUCIIAILIIHA
Meroro BHKIaAaHHS HaBYAIbHOI IUCHMIUIIHM «Teopis HaAMpPOBITHOCTI» € (GopMyBaHHS
ySIBIIEHb CTY/ICHTIB IIPO TEpILy IOCIiJOBHY Teopito HaamposinHocti bapnina, Kynepa, Hlpidepa
(BKIII) , 30kpema 1po ii 3B’S30K i3 MPOCTOIO IBYXPiAUHHOK TECOPI€I0 HAAMIPOBIIHOCTI
1.2. OcHOBHI 3aBIaHHS BUBYEHHS JUCIUILIIHA
HABUYUTHU CTYJICHTIB
- ocHoBam noHATTsAM BKIII Teopii HaampoBiIHOCTI,
- 3HAaXOJ/PKCHHIO TOYHHUX Ta HaOamxkeHux pimens Teopii BKIII,
- OCHOBaM KiHETHKHU HAAMPOBITHHKIB,
- KOPHUCTYIOUMCh HABYAJIBHOIO Ta JOBIJAKOBOIO IITEPaTypolo, OOMpaTH aJeKBaTHI
METOAM BUBYCHHS 33]]a4 T€OPii HAAPOBITHOCTI.
1.3. KinpkicTh KpeauTis 4
1.4. 3aranpHa KUIBKICTE roguH 120

1.5. XapakTeprucTrKa HaBYIbHOI JUCIHILTIHU
3a Bubopom
Jlenna popma HaBuaHHS
Pix miaroroBxku
1-i
Cemectp
1-i
Jlexii
24 ron.
ITpakTH4Hi, CEeMIHAPCHKI 3aHSITTS
12 rogn.
JlaGopaTopHi 3aHATTS
He nepenbaueHi HaBUaIbHUM TJIAHOM
CamocriitHa poboTa
84 ron. (B Tomy umcni 10 roz. Ha MArOTOBKY 10 2 KOHTPOJIBHUX POOIT
InuBinyanbHi 3aBAaHHS

3aJik

1.6. 3arutaHoBaHi pe3y/IbTaTH HABYAHHS
3riiHO 3 BHMOTaMH OCBITHBO-TIPO(ECiiiHOI (OCBITHBO-HAYKOBOI) MpPOrpamMH CTYIEHTH
MOBUHHI JIOCSTTH TaKUX PE3YJIbTAaTiB HABYAHHS:
3HATH. SKICHI, HAOJMKEHI Ta TOYHI METOAW JIOCHIPKEHHS OCHOBHHMX 3adad Teopil
HaJITPOBIAHOCTI.
BMITH: JOCII/DKYBaTd 13 gonomororo Teoperuunux ¢opmyn teopii BKII moseminky ii
pe3yNbTaTiB BiJ 3MIHU TeMIIepaTypH, YaCTOTH HAJBUCOKHX 30y/KEHb Ta TapaMeTpiB MeTamy.



2. TeMaTHYHMH IVIaH HABYAJILHOI JUCIHMILIIHA

Po3nin 1. OCHOBHI PE3YJIbTATU TEOPII BKII
Tema 1. ®enomen Kymepa
Tema 2. PenykoBanuii ramineronian BKIL ta mpoOHa xBuiIb0oBa (DYHKIIiSI €JIEKTPOHIB
Tewma 3. OGuucneHHs HaanpoBiAHUKOBOT miMHU TIpu T=0 B Teopii BKIILI
Tema 4. Po3noain KynepiBCbKUX Hap B OCHOBHOMY CTaHi
Tema 5. @I3UYHUI CMUCIT €HEPTETUYHOI IITUTMHHU Y HAJAIPOBITHUKY
Tema 6. TemnepaTypHa 3aJI€KHICTh €HEPreTUYHOI iarHA B Teopii BKILI
Tewma 7. Enepris ocHoBHOTO cTtany B Teopii BKILI
Tema 8. KBaziuactunku y teopii BKII
Tema 9. 'yctuna crany kBa3ivacTuHOK y Teopii BKIII
Tema 10. HanpykeHicTb KpUTHYHOTO MarHiTHOTO 1osist B Teopii BKII
Tema 11. JIBoxpiguHHA MOJIENTb HAAMIPOBIAHOCTI Ta i 00TpyHTYBaHHA B Teopii BKIII
Tema 12. AuapiiBcbke BiTOUTTS
Tema 13. Ominka g0BxuHA KorepeHTHOCTI B Teopii BKIII
Tema 14. 3apsia kBazigacTuHOK B Teopii BKIII
Tema 15. CriekTpu KBa314aCTUHOK AJI1 HOPMAJIbHOTO MeTalla Ta HaIIPOBiTHUKA
Tema 16. CriBBiIHOIIEHHS MK KPUTHYHOIO TEMIIEPATYPOIO 1 €HEPreTUYHOI0 MIUTHHOKO Tipu T=0
B Teopii BKIII

Po3nin 2. OCHOBHI PE3YJIbTATH Y KIHETULII HAANPOBIIHUKIB

Tema 17. AcumeTpisi CrIeKTpy KBa314YaCTUHOK 1 €JIEKTPUYHE TTOJIe Y HAITPOBITHUKY
Tewma 18. HapymmkoBwuii omip NS mexi

Tewma 19. HepiBHOBaXKHE TiICHIICHHS HAAIIPOBITHOCTI

Tema 20. [TornuHaHHS 3ByKY Y HOpMaJIbHUX MeTajax

Tema 21. [lornmuHaHHS 3BYKY y HaANIPOBITHUKAX

Tema 22. OniHKa 4aCTOTH 31TKHEHb €JIEKTPOHIB 3 (POHOHAMH Y HOPMAJIbHOMY MeTalll
Tema 23. Ipouecu penakcariii y HaAMPOBIIHUKAX — 3arajbHa KapTHHA

Tema 24. [Iponecu penakcanii y HaANPOBITHUKAX — IX TeMIIepaTypHa 3aJI€KHCTh
Tema 25. KomruiekcHa poBiIHICTh HAATIPOBITHUKA Y TBOXPIAMHHIN Moei

Tema 26. HopmanbHuii ckiH-e(heKT y HapOBITHUKY

Tema 27. [loBepxHeBuil IMIIEIaHC METAITY

Tema 28. [loBepxHeBUi iMIIeJaHC HAATIPOBITHUKA Y IBOXPIAMHHIN MOAemi

3. CTpyKTYpa HABYAJILHOI M CUMILIIHI

Ha3zBu po3ainis KinepkicTs roguu
neHHa popma 3aouyHa (hopma
YCBOTO y TOMY YHCII yCBOTO y TOMY YHCII
1 n | mab. | iHA. | c.p. a| n | nab. | v
1 2 3 4 5 6 7 8 9110 11 | 12 | 13
Po3znin 1. OCHOBHI PE3YJIBTATH TEOPII BKIII

Tema 1 3.75 [050.25 3
Tema 2 3.75 |05/]0.25 3
Tema 3 3.75 |05/]0.25 3
Tema 4 3.75 [050.25 3
Tema 5 4.25 1 10.25 3




Tema 6 4.25 1 10.25 3
Tema 7 45 1105 3
Tema 8 4 0505 3
Tema 9 4 05(05 3
Tema 10 4.5 1 105 3
Tema 11 45 1 105 3
Tema 12 45 1 105 3
Tema 13 4.5 1] 05 3
Tema 14 45 1] 05 3
Tema 15 4 0.5]0.25 3
Tema 16 4 0.51]0.25 3
Pazowm 3a pozaisiom 1 66 12 6 48

Poznin 2. OCHOBHI PE3YJIbTATH Y KIHETULII HAANPOBIIHUKIB

Tema 17 4.5 1 1]05 3
Tema 18 4.5 1 105 3
Tema 19 4.5 1 105 3
Tema 20 4.5 1 105 3
Tema 21 4.5 1 105 3
Tema 22 4.5 1 105 3
Tema 23 4.5 1 105 3
Tema 24 4.5 1 105 3
Tema 25 4.5 1 105 3
Tema 26 4.5 1 105 3
Tema 27 4.5 1 105 3
Tema 28 4.5 1 105 3
Pazom 3a posninom 2 54 12| 6 36
Yevozo 2ooun 120 | 24 | 12 84
4. Temu ceMiHapCbKHUX (IPAKTUYHUX, J1a00PATOPHUX) 3aHATH
Ne HazBa temn KinbkicTh
3/n TOJIUH
1 | KynepiBcbku napu 0.5
2 | XBmwiboBa (DYHKIIiSI €JIEKTPOHA 0.5
3 | Eneprernuna niinimHa B criektpi B Teopii BKII 0.5
4 OcCHOBHMIA cTaH HAAMIPOBITHUKA 0.5
5 | ®i3UyHUN CMHCI €HEPreTUYHOI IIJIMHY Y HaJIPOBITHUKY 0.5
6 | Enepreruyna niinimHa B Teopii BKII npu HeHynboBiM Temneparypi 0.5
7 | ObuncnenHs eHeprii ocHOBHOro ctany B Teopii BKIII 0.5
8 | Knacudoikaris kBaziyactuHok y Teopii BKIII 0.5
9 | Po3paxyHKH rycTiHa cTaHy KBa3ziyacTuHOK y Teopii BKIII 0.5
10 | Po3paxyHKH HampyXeHOCTI KPUTHYHOTO MarHiTHOTO TIOJIS B TEOPii 0.5
BKIII
11 | Anani3 nBoxpiauaHOi Mojem B Teopii BKIII 0.5
12 | KoedirieHT BinOUTTS 0.5
13 | OniHoYHI po3paxyHKH JOBKUHH KorepeHTHOCTI B Teopii BKIII 1
14 | 3apskeni kBa3ivacTHHKH B Teopii BKII 1
15 | Ocob61MBOCTI €HEepreTUYHUX CIEKTPIB KBa314aCTUHOK AJIs 1
HOpPMAaJILHOT'O METajia Ta HaJIPOBiAHUKA
16 | Po3paxyHok opmMyiu, 1110 NOB’s3y€ KPUTHUYHY TEMIIEPaTypy i 1




€HEePreTUYHY MUIMHY MPH HYJIhOBiM Temmnepatypi B Teopii BKII

17 | EnextpuuHe mosie B HaANPOBITHUKY 0.5
18 | EnexTpuuHMii O1ip B HOPMAJILHOMY CTaH1 0.5
19 | [lizcuneHHs HaANPOBIAHOCTI 32 PaXyHOK HEPIBHOBArH 0.5
20 | 3Byk Ta HOTO NMOTJIMHAHHS Y HOPMAJBLHUX METajgax 0.5
21 | 3ByK Ta MOT0 MOTJIMHAHHS Y HAIIPOBITHUKAX 0.5
22 | Po3paxyHKH 4YacTOTH 3ITKHEHb €JIEKTPOHIB 3 (POHOHAMU Y 0.5
HOPMaJILHOMY MeTalli
23 | Oco0nMBOCTI penakcaliifHuX MPOIECIB Y HAAIPOBITHUKAX 0.5
24 | TeMriepaTypHi 3aJI€)KHOCTI PeJIaKCaIlIHHUX TTPOLIECIB Y 0.5
HAIPOBI THIKAX
25 | Illo Take KOMIUJICKCHA MTPOBIAHUITH? 0.5
26 | HopmanbHuii ckiH-e()eKT y HaIpOBiJHUKAX 0.5
27 | BuzHaueHHS MOBEPXHEBOTO IMIIEIAHCY METATY 0.5
28 | Po3paxyHKH IMOBEPXHEBOTO IMIIEIAHCY HAIIPOBITHUKA Y 0.5
JBOXPIAMHHINA MOJIET1
Pazom 16

5. 3aBaHH# 1J151 CAaMOCTiliiHOT po6oTH

Tosacnenns w000 moeo, wo nosuHex 3pooumu CmyoeHm nio Yac camocmiuHoi pooomu.

KYpCOBY poOOTYy.

1. Ilo BciM HWXYE BKa3aHUM TeMaM OIPALIOBATH KOHCIEKTH JIEKLIH, NpPOYUTATH
BiZMOBIHI maparpadu B migpydnukax [ |—4] Ta Ha BIAMOBIAHUX IHTEPHET-pecypcax.
2. CamocTiiHO BUKOHYBATH JIOMAIIIHI 3aBJAAaHHS 10 BIAMOBITHUM TEMaM.
3. CaMoOCTiifHO MiArOTYBaTHCS IS Ta0OPATOPHUX 3aHSATh.
4. TligroryBaTH, HaMCaTH Ta 3aXUCTUTU KypCOBY poOOTY.
Ne Buawn, 3micT camocTiiiHOT po6OTH KinmpkicTh
3/ TOIUH
1 [IpoBecTu niTepaTypHH MOIIYK 100 BAHUKHEHHS TEPMIHY 1
«KYNEpIBCbKU Mapu»
2 | IlpounTaty mpo OHOETIEKTPOHHY XBHIIbOBY (DYHKIIi1 1
3 | 3HaiiTu BU3HAYEHHS TEPMiHY €HEpPreTHYHi IIIMHA Ta BCTAHOBUTH, 5K 1
ITITMHA BIUTMBAE HA MOKJIUBICTH (ha30BHX MEPEXOJIIB.
4 | OcHOBHUH CTaH HAANPOBIAHHUKA 1
5 | ®i3uyHUIM CMUCI €HePreTUYHOI UIUIMHHU Y HAATIPOBITHUKY 1
6 | Eneprernuna niinmHa B Teopii BKII npu HeHynboBi# TemnepaTypi 1
7 | O0uncnenHs eHeprii ocHoBHoro crany B Teopii BKII. B romy uncmi 1 3
roJI. Ha KypCOBY POOOTY.
8 | Knacudoikanis kBaziuactunok y Teopii BKIL. B Tomy uucni 1 roa. Ha 3
KypCOBY poOOTY.
9 | Po3paxyHkH ryctuHa ctany kBasidyactTuHok y Teopii BKIL. B Tomy 3
yucii 1 roa. Ha KypcoBY poOoTy.
10 | Po3paxyHKH HampyeHOCTI KPUTHYHOTO MarHiTHOTO MOJIS B TEOPii 3
BKIII. B Tomy umcii 1 roj. Ha KypcoBy poOoOTYy.
11 | Anani3z nBoxpiaumaaoi Mozem B Teopii BKII. B tomy uncni 1 rox. va 3
KypcoBy po6oty. B Tomy uncii 1 ros. Ha KypcoBy poOoTy.
12 | Koedirmient BinoutTs. B Tomy umcni 1 ro. Ha KypcoBy poOoOTy. 3
13 | OniHo4Hi po3paxyHKH JOBKUHH KorepeHTHocTI B Teopii BKIII 2
14 | Bapsmxkeni kBasiuactunku B Teopii BKII. B Tomy uuncai 1 roz. Ha 2




15 | Oco6mMBOCTI CHEPTETUYHHX CIIEKTPIB KBa31YaCTHHOK IS 2
HOPMaJIHHOTO METasia Ta HaANpoBiAHUKA. B Tomy wmcni 1 rox. Ha
KypCOBY poOOTY.

16 | IIpoBectu aeranbHUN pO3pPaxyHOK (OPMYITH, IO OB’ A3YE KPUTHUHY 2

TeMIIepaTypy 1 EHepreTUUHY IMUIMHY P HYJIBOBIH TeMIlepaTypi B
teopii BKIII. B Tomy uucini 1 roa. Ha KypcoBy poOoTy.

17 | EnexTpuyHe moje B HaANPOBIIHUKY. B ToMy umcii 1 Toj. Ha KypcoBy 4
pobory.

18 | EnexTpuunMii omip B HOpMaJlbHOMY cTaHi. B Tomy uncni 1 roa. Ha 4
KYpCOBY poOOTY.

19 | [limcuneHHs HAAIPOBIAHOCTI 32 paxXyHOK HepiBHOBAru. B Tomy uwmci 4
1 ron. Ha KypcoBY po0OOTYy.

20 | 3Byk Ta HOTO NMOTJIMHAHHA Y HOPMaJbHUX MeTanax. B Tomy uucii 1 4
TOJl. Ha KypCOBY po0OTYy.

21 | 3ByK Ta {Oro MOTIMHAHHS y HAANpPOBiAHUKaxX. B Tomy uuncmi 1 rox. Ha 4
KypCOBY poOOTY.

22 | Po3paxyHKH 4YacTOTH 3ITKHEHb €JIEKTPOHIB 3 (POHOHAMU Y 4
HOpMalIbHOMY MeTalli. B Tomy umcni 1 ro. Ha KypcoBy poOoTy.

23 | Oco0nMBOCTI penakcaliifHuX MPOIECiB Y HAIPOBITHUKAX 3

24 | TemmepaTypHi 3aJI€KHOCTI peslaKCalliftHUX MPOIIECIB Y 3
HaANpOBiTHUKAX. B Tomy umcni 1 ron. Ha KypcoBy poOoTy.

25 | KomruiekcHa MpoBiIHICTh HAAMPOBIHUKA Y ABOXPIAUHHINA Moeml 3

26 | Tema 26. HopmanbHuii cKiH-e(DEKT y HAJIPOBITHUKY 3

27 | Tema 27. IloBepxHeBHil IMIIEJTaHC METATy 2

28 | Tema 28. IloBepxHeBuil iMIIeIaHC HAAMIPOBIAHUKA Y IBOXPITUHHIN 2
Mo e
Pa3zom 72

6. InauBinyanbHi 3aB1aHHS
Kypcosa po6ora.

7. MeToau KOHTPOJII0
[ToToune onuTyBaHHs, IEpeBipKa JOMAIIHIX 3aBAaHb, Bl KOHTPOJIbHI POOOTH 32 OCHOBHUMU
pO3/iIaMu, 3aXUCT KypcoBOi poOOTH, €K3aMeH.
8. Cxema HapaxyBaHH# 0ayiB

IToTouHuil KOHTPOJIB, cCaMOCTiMiHA po0OTa, IHUBIIYaIbHI 3aBJIaHHS
KoHntposbna
Ex3zamen
pobora, (3amikoBa | Cyma
Pozmin 1 Po3nin 2 | mepenbauena | Kypcosa pobora | Pazom poGora)
HaBYaJIbHUM
TTAHOM
T1-T16 T17-T28
20 20 10+10 60 40 100

Jlnst 3apaxyBaHHS po3/iTy Tpeba BUKOHATH KOHTPOJIbHY POOOTY, AOMAIllHI 3aBJaHHS Ta
HaOpatu B cymi He merme 10 OamiB, Juis 3apaxyBaHHS KypcoBOi poOoTm Tpeba HaOpath He
menme 10 6aniB. B migcymky Tpeda HaOpaTu uIst JOMYCKy /10 ek3aMeHa He MeHIe 30 Oanis.

Kpurepii oniHIOBaHHSI NMCbMOBOI eK3aMeHaNiitHOI podoTH
Ex3amenaniinuii OineT CKIalaeTbcs 3 TPhOX TEOPETHUYHHMX NUTaHb. KOXXKHE NHUTaHHS
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omiHtoeTbest B 20 OamiB. Y BiAMOBIAI HAa TEOPETHYHI TIMTAHHS CTYIACHT TTOBHWHEH

MPOJEMOHCTPYBATH 3HAHHS Teopili HaBuanbHOI aucuuIUliHk «@Pi3uyHa KiHETHKa» Ta 1l

MOHATIHHO-KAaTEropiaJIbHOTO anapary, TEePMIHOJIOTI{, MOHATh 1 MPUHIUIIB MpeaMeTHOI 00macTi

JUCLIUILIIHHA.

MakcumanbHi 0aii BUCTaBISIOTHCS B pa3l YiTKOI, JIOTIYHOI, MOCTIJOBHOI BiAIMOBIII Ha

MIOCTaBJICHE MMUTAHHSI, 3 BUBOJIaMH OCHOBHUX (hopmyJ1, (hOpMyITFOBaHHSIM (Di3UYHUX 3aKOHIB
VY mporieci o1iHIOBaHHS TEOPETUYHUX 3aB/IaHb €K3aMEHAIITHOTO O1IETY BPaXOBYIOTHCS:

[IOBHOTA PO3KPUTTS NUTaHHS (4 Oann);

YMIHHA 4ITKO (OpMyIIOBaTH BH3HAUCHHS (I3MYHMX TMOHATH, TEPMIHIB Ta
HOSICHIOBATH iX (4 Oann);

3IaTHICTh apI'YyMEHTYBAaTH OTPUMaHy BIAMOBIAb (4 Oann);

3MaTHICTh POOWTH AaHATITUYHI MIPKyBaHHS, TOPIBHIHHS, (OPMYJTIOBaHHS
BHUCHOBKIB (4 0ann);

JIOT1YHA MTOCIIIOBHICTh BUKJIAJICHHS MaTepialy y BiAMOBiI Ha 3aBAaHHA (4 Oayn).

BinnoBigs Mae Oyt OOIpyHTOBAHOIO, 3 MOCHJIAHHSM Ha BIAMOBiAHI (hi3MUYHI 3aKOHU Ta
PIBHSHHSI, 3 TIOCIIIOBHUMH PO3PaxyHKaMH BCiX OCHOBHHUX (DOpMyJI, TOBEICHUMHU 10 KiHIICBOTO
pe3yNbTaTy 3 YiTKOK BIAMOBIAJIIO Ha MOCTaBIIEHE MUTaHHA. 3a PilIeHHS 3ajadi (MPaKTUYHOTO

3aBJIaHHs) HAPAXOBYIOTHCS TaKi Oanu:

1. TloBHa Ta MOCIIIOBHO OOTPYHTOBaHA BiJMOBiIb OTpUMYe OLIHKY 20 OaiiB y BUMAJKY,

4.

KOJIU CTYJAEHT OTPUMaB MPABWIbHY BiANOBIAb 1 MPOJEMOHCTPYBAaB METOA 1 cnoci0 ii

OTPUMAaHHS.

Ominka 12-19 GaniB BUCTaBiIsIETHCA 32 BIANOBI/b, B SIKIH € HECYTTEBI MOXUOKHU B JIOTIIII

BUKIIANY,

BinnoBigpr Ha TUTaHHS OTPUMYE OLIHKY 7-11 OamiB, KOJMM CTYyAEHT HE OTPUMaB
MPaBUJIbHY BIANOBIAL 00 HaMKCaB TUTBKU KiHIIEBY opMyily Oe3 MOsSICHEHb Ta BUBOJY.
BianoBiges Ha mnuTaHHS oTpuMye OIIHKY 0-10 OanmiB, KOJM CTYJAEHT HE OTpHMaB
IPaBWIbHY BIJIOBiAb, MPUUOMY METOJ 1 cHoci0 po3B’s3aHHsS 3aBJaHHA Oynu He

BIpHUMH.

Ex3amen 31aHmii, AKII0 CyMapHa OI[iHKA 32 NMCbMOBY eK3aMeHaliliHy po0oTy He

menme 20 6amiB, a cymapHuii miacymkoBuii 6a1 He mene S0 6ais.
Ixana ouiHIOBaHHS

Cywma GauiB 3a BCi BUAM HaBUAIbHOI Oninka
TUSUTBHOCTI TIPOTSATOM CEMECTPY IS eK3aMeHy ATt 3aTTiKy
90 - 100 BIZIMIHHO
70-89 Aobpe 3apaxoBaHO
50-69 3aJ0BIJILHO

1-49 HE3aI0BIIBHO HE 3apaxoBaHO




9. PekoMeH10BaHa JiTepaTtypa
OcHoBHa JliTepaTypa

1. Jloxte B. Jlekuii 3 ¢izuxu Hagnposinuocti / B. M. Jlokres // Kuis : IT® HAH Ykpainu,
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JdomomixHa JiTepaTypa

1. Ceimsuncbkuii A. MikpockomniyHa Teopist HaamnposigHocti. [/ A. B. Cein3uncbkuit // JIynpk :
PBB «Bexa» Bonun. gepx. yH-Ty im. Jleci Ykpainku, 2001. — Y. 1. — 254 c.

2. Likharev K. Dynamics of Josephson junctions and circuits / K.K. Likharev // Philadelphia:
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Hocninannas Ha ingopmauniiini pecypcu B IHTepHeTi, Bieo-jekuii, iHIe MeToau4YHe
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https://ascg.msm.cam.ac.uk/lectures/introduction/welcome.php
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superconductivity-fall-2005/lecture-notes/
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