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1. leab U nJIaHupyeMble pe3yabTaThbl 0CBOEHMSI JUCHUNIMHBI (MOIYJIs)

[enbro 0OCBOEHUS AUCHHUIUINHBI SBJIsIETCS (POPMUPOBAHUE CIEAYIOIUX KOMIETEHITHI:

IIK-1 — cnocoOHOCTh MPOBOAWTH HAy4HBIE HMCCIECIOBAHUS B BBIOpAaHHOW 00JacTu ¢
HCIIOJIb30BAHUEM COBPEMEHHBIX HKCIIEPUMEHTAIBHBIX M TEOPETUYECKMX METOJO0B, a TaKkKe
UH(POPMALIMOHHBIX TEXHOJIOTUH.

OIIK-2. CnocobeH npoBoauTh Hay4YHbIE UCCIIEIOBaHUS (HU3HMUECKUX OOBEKTOB, CUCTEM U
nporeccoB, 00padaThIBaTh U MPEACTABIIATH IKCIIEPUMEHTAIbHBIC JaHHBIC.

Pesynbraramu 0CBOEHUS NMCLUIUIMHBIL SABISAIOTCS CIEAYIOIIME UHIUKATOPBI JOCTHKECHUS
KOMIIETECHIINH:

UIIK 1.1 — cobupaer W aHATM3UPYET HAYYHO-TEXHUYECKYI0 WH(POPMALHIO MO TeMe
ucciieIoBaHMsl, 0000111aeT Hay4HbIe JaHHbIE B COOTBETCTBUHM € 3a7a4yaMM UCCIIC0BAHUS,

NOIIK 2.2 — aHanmu3upyeT M HHTEPIPETUPYET SKCIEPHUMEHTAIBHBIE U TEOPETHYECKUE
JJaHHbIE, MOJyYEHHbIE B XOJI¢ HAYYHOI'O HCCIEel0BaHMs, 0000LIaeT MOJy4YEHHbIE pe3yJIbTaThl,
dopMyIpyeT HayyHO 0OOCHOBAHHBIE BBIBObI IO PE3YJIbTATaM MCCIEA0BAHMUS.

2. 3a1a4u OCBOEHUS THCIUILIMHBI

— OcBouTh (pU3HMYECKHE NPUHIMIIBI pacyeTa 3JIEKTPOHHBIX CHEKTPOB TBEPHABIX TeJ,
MOJIyYUTh IPEJICTABICHUS 00 OCHOBHBIX IOHATHUSAX U MATEMATUYECKOM alapaTe, IPUMEHSIEMbIM
JUIs aHAJIM3a 30HHOT'O CIIEKTpa KPUCTAJUIOB.

— Hayuntbcsi npuUMEHATh anmapar TEOpUHM TIPYIHI W KBAaHTOBOW MEXaHUKHM IpHU
OIIPEIEJICHUN KPATHOCTH BBIPOXKACHUA YJHEPIETUYECKUX YPOBHEMN U IPYIIIIbI BOJIHOBOIO BEKTOPA,
a TaKKe NPUMEHSTh (PU3NYECKHE MPEICTaBICHHSI O CTPOCHUH KPUCTAJJIOB JUIsl pacuera 30HHOU
CTPYKTYpPbI CHEKTPOB IIPU PEIIEHUH NPAKTUYECKUX U TEOPETUUYECKUX 3a7ay MpodecCHOHATbHON
JIeSATEIbHOCTH.

3. MecTo mucuuinHbl (MOIYJsi) B CTPYKTYpPe 00pa3oBaTe/ibHO MPOrpamMMbl
JlucuuniuHa OTHOCHTCS K 4YacTh O00pa3oBaTeNbHOW MPOrpaMMBbI, (OPMUPYEMOi
Y4aCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, BXOJIUT B MOJYJIb 1O BBIOODPY "du3nka MeTawioB".

4. Cemectp(b1) ocBOeHHs U GopMa(bl) IPOMEKYTOUHON ATTECTALMH MO TUCIHHUILINHE
CemecTp 8, sk3ameH.

5. Bxoanblie TpeGoBaHus I OCBOCHUS AU CHHUIIIMHBI

Jljis ycTienHoro OCBOGHUS JUCIHUILIMHBI TPEOYIOTCSl KOMIIETEHIIMHU, c(pOPMUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX IPOrpaMM IPEAIECTBYIOLIETO YPOBHS 00pa30oBaHusl.
s ycrnemHoro OCBOEHMSI TUCLUIUIMHBI TPEOYIOTCS pe3yibTaThl OOYUYEHHS IO CIETYIOIUM
JUCLUIUIMHAM: TeOpus TPYII; KBAHTOBAas MEXaHUKA; (pU3MKa TBEPJOTO Tena.

6. SI3bIk peaau3zanun
Pycckuit

7. O0beM IUCHUIIHHBI (MOYJIf1)

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— nexuuu: 24 u.;

— MpaKTUYECKUE 3aHATUS: 24 4.;

B TOM YHCJIe TTPAKTHYECKast MOATOTOBKA: 24 4.

O06beM caMOCTOSATENbHOM pabOThI CTyIEHTA ONpeAeTeH YIeOHBIM IIIaHOM.

8. Coaepikanue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAHHOE N0 TeMaM

Tema 1. Kitaccuueckasi 351eKTpoHHas Teopusi MeTauioB pye.



OcHoBHbIe npennojioxkeHus ™oaenu Jpyne. Cratudeckas 3JI€KTPONPOBOIHOCTD
MeTaimioB. Dddext Xomna ¥ MarHUTOCONPOTHUBIICHHE. TEIUIONPOBOAHOCTh METAIOB. 3aKOH
Buneman-®panna. Jluddepennuanbaas TepMo 3.1.C.

Tewma 2. Teopus metaioB 3ommepdenbaa.

Otnuune moaenu 3omMepdensaa oT Moaenu pyne. DHEpreTHYeCKuid CIEKTP B MOJICIH
CBOOOJTHBIX 3JIEKTPOHOB B OCHOBHOM COCTOSIHUH. CTIIOCOOBI OMMMCAaHUS SHEPTETUYECKOTO CIEKTpa
3J€KTPOHOB. [IJOTHOCTH 3JIEKTPOHHBIX COCTOSAHMI. CBOICTBA 3JIEKTPOHHOIO ra3a B OCHOBHOM
cocrosauu. Pacnpenenenune ®epmu-/{upaka. Bkiaa 31eKTpPOHOB B TEIIIOEMKOCTb TBEPIOTO TENA.
3ommepdenbIoBcKas Teopusi MPOBOAMMOCTH MeTayuioB. HemocrtaTku Monenu CBOOOIHBIX
3JIEKTPOHOB.

Tewma 3. OcHOBHBIC TPUOJIMIKEHUS 30HHOW TEOPHH TBEPJIOTO Tea.

Vpaaenne Illpenunrepa mns kpuctamuia. I[lepBoe u  BTOpoe amuabaTUyecKoe
npuompkenue. OmHOANEKTpOoHHOE mpuOmpkenue. [Ipubmmkenune Xaptpu u Xaptpu-Doka.
AHaIM3 NOJX00B K PEIICHUIO OJHOIEKTPOHHOIO YPaBHEHUSI.

Tema 4. YpoBHU 3HEPrUH JIEKTPOHA B IEPUOANIECKOM noTeHHane. OOIIre CBOMCTBRa.

Pemerka bpaBe kpucramumdeckoil CTpyKTypbl. [IpuMuTHBHAs M yCIIOBHas s4elKa
pemetku bpase. fueiika Burnepa-3eiitua. Kpucrannudyeckas CTpykTypa, pemierka ¢ 6a3ucom.
O6parnas pemerka. Teopema bioxa. JlokazatenscTtBo TeopeMbl bioxa. CBoiicTBa BOJIHOBOTO

BEKTOPA JIIEKTPOHA B KpHcTaie. 3oHa Bpummosna. Xapakrep n3menenns K B 3oue bpuimosna.
Cxema npuBeIeHHBIX, paCIIMPEHHBIX U MOBTOPAIOIINXCS 30H bpuiuttosna. Cxema paciimpeHHbIX
30H bpwuirosHa IIockoM KBajgpatnyHoW peweTku. Ilepsas 30Ha bpuiumrosHa pemeTox
KyOW4YeCcKOi CHHTOHWUHU. DHEPTeTHYECKUH CIEKTP AIIEKTPOHOB B Mojenn Kponwura-Ilennu. 3akon
JUCIIEPCUM B MOJEIU. 3allOJIHEHHE DJHEPreTUYECKUX 30H, METaJlIbl, JUIEKTPUKH,
IIOJIYIIPOBOTHUKH.

Tema 5. Kinaccuduxanus 371eKTpOHHBIX YPOBHEH 110 TUILY CUMMETpUU B 30He bpuiitosHa.

CyTb npo0iemMbl ki1accu(UKauu AIEKTPOHHBIX YPOBHEW B Kpuc-taiuie. Todeunas rpymnmna
CUMMETpUHN IUIOCKOM KBaapaTHoW pemerku. Knacesl rpymnmber Cav. llpencrasnenue rpymnm,
MaTpU4HbIe NpejacTaBieHus, [IpuBoaumblie 1 HempuBOaUMBIE NpeacTaBieHus. Knaccudukanus
cOOCTBEHHBIX (YHKIHUH oneparopa ['amunbToHa B Kprctamie. CUMMETpUs SHEPreTUYECKUX 30H.
I'pynma BoHOBOrO BEKTOpa. BeIpokIeHHE dHEPreTHYECKUX 30H. Teopembl 0 HENPUBOAMMBIX

TpeCcTaBIeHUAX IPyIbl. Mosens mycToi pemerku. CTpyKTypa crieKkTpa i HanpabieHus A
TJI0CKOH KBajipaTHOi permerku. [pymnisl BoiHOBOro Bektopa Todek I', X u Hanpasnenus A . Cum-

METPHs BOTHOBBIX (PYHKIIMH B Pa3IHUYHBIX SHEPreTHUECKUX 30HAX B HanpaBieHuu A u Toukax I,
X IJIOCKOM KBAaJPaTHOMN PEHIETKH.

Tema 6. MeToibl pacueTa YHEPreTHUECKOTO CIEKTPa ANEKTPOHOB B KPUCTAIIAX.
MeTto 1TOYTH CBOOOIHBIX 3JICKTPOHOB. DHEpreTHYecKas meib. MeToJl OpTOTOHAIM30BAHHBIX
TUIOCKUX BOJIH. MeToA mceBaonoTeHIrana. ['eomeTpudeckii CTpyKTypHBIH (hakTop pEeIieToK ¢
6aszncoM. MeTos CUITILHOM CBSI3HM, MOJIENIb KPHUCTAILIA, 3aKOH gucnepcun. OO0mme 3aMevyanus 1o
METOJTy CUJIbHOM CBSA3H. MeTOI MPUCOEAMHEHHBIX TUIOCKUX BOJIH.

9. Tekymumii KOHTPOJIb 10 AUCUUIJIMHE

Texymuit KOHTPOJIb MO AUCIUTUIMHE TPOBOAUTCS C TPUMEHEHHEM OaJlTbHO-PEHTHHTOBOM
CHCTEMBI, BKJIIOYAIONIEH KOHTPOJIb IOCEMIAEMOCTH, PE3YJIbTaThl BBHITIOJHEHUS 3aJaHUN TI0
MaTepuaiaMm Kypca (BBICTYIJIEHME U paboTa Ha MPAKTHUYECKHUX 3aHIATHSIX), U (DUKCHpYyeTCs B
dbopme 6amioB (HapacTaOUIUM UTOTOM): TIOCEIIAEMOCTh — MaKCUMaJTbHBIN 0a1 10, BeIMOTHEHNE
3ajanuil mo Marepuanam kypca — 40. KontponbHas Touka mNpoBOAUTCS HE MEHEE OJHOTO pasa B
cemecTp.

10. ITopsinok nNpoBeeHUs1 1 KPUTEPUH OLICHMBAHMS IPOMEKYTOYHOMN aTTeCTAalMU



JK3aMeH B BOCBMOM CEMECTpe NpPOBOAMTCA B NUChbMEHHOW ¢dopMe 1o Ouiieram.
[IponomxurenbHOCTh SK3amMeHa 1,5 Jaca.

Ha npomexxyTounyto arrectaiuio ianupyercs He 6osee 50 6amios.

HToroBasi oueHKa MO AMCHUUIUIMHE CKJIAABIBACTCS U3 CYMMBI 0OajlUIOB, MOJYYEHHBIX IO
UTOTaM TEKYILEro KOHTPOJI U IPOMEKYTOUHOM aTTeCTallUH.

PesynpTarel  3K3aMeHa ~ ONpPENENSAIOTCS  OLIGHKAaMH  «OTIMYHO»,  «XOPOILOY,
«YIOBIIETBOPUTEIIBHO», «HEYOBIECTBOPUTEIHHO.

DK3aMeHaIMOHHAsl OLIEHKA OINpEAEIsAeTCs UCXOAS U3 PE3yJIbTaTOB 3K3aMEHa U TEKyIlen
aTTecTalliid B TEYCHHE CEMECTpa U COTJIACyeTCsl ¢ MPHUHSITHIM COOTBETCTBUEM C 5-TU OayIbHON
mkanoii onenuBanus: 100-86 — «otnmano»; 85-66 — «xopomo»; 65-50 — «y10BIETBOPUTETHHOY,
MeHee 50 — «HEeYyIOBJIETBOPUTEILHOY.

DK3aMEHAIIMOHHBIN OWJIET BKIIIOYAET 2 BOIPOCA U3 CIIMCKA KOHTPOJIBHBIX BOIIPOCOB IO KypCy
(mpuBeneH B pazjaene 11), npoBepsromux chopmupoBanHocTh komneTeHiuu [1K-1 B
cootercTBuM ¢ uHAnKaropamu UIIK 1.1 u UOIIK 2.2. OTBeThI AaroTcs B pa3BepHyTOH (opme.

[Ipumep 3K3amMeHalIMOHHOTO OuIIeTa:

BUJIET Ne 1
Bompoc 1. KoaduimeHT TermionpoBoHOCTH MeTa/UI0B. 3akoH Bunemana-®dpanmna.
Bonpoc 2. ®usnueckuil CMBICI MOSBIEHUS 3alpPEIICHHBIX 30H. 3aIllOJIHEHHUE
SHCPTCTUYICCKHUX 30H BJICKTPOHAMM. MeTaJIJH)I, JUDJICKTPUKHU, TOJTYIIPOBOJHUKH.

JlomoTHUTENbHBIE W/WIH YTOYHSIOUIME BOMPOCHI MO0 OCHOBHBIM T€MaM U COJEP>KaHUIO
Kypca (pasaenst 8, 11), mo3BoJfIONIME OIIEHUTh YPOBEHb OCBOCHUS BCel mporpammbl. OTBET Ha
ypoBHE (GOPMYIUPOBKU OCHOBHBIX OINPEACTICHUI U/UITN KPATKOTO U3NI0KEHUS (DU3HUKU SIBICHUS U
COOTBETCTBYIOLIUX IPEACTaBICHUM.

Hampuwmep:

Bomnpoc 1. ChopmynupoBaTs cyTh Teopemsl bioxa.

Bompoc 2. Haiitu Bce mpeoOpa3oBaHUsS CUMMETPUN TPYIIIBI Ui TUIOCKON KBaJpaTHOU
PELIEeTKH.

Bompoc 3. [lepBoii agnabaTiudeckoe TpuOIMKEeHHUE.

N r.n.

11. YuyeOHo-MeTOOHYECKOE 00ecTIeueHne

a) DJIeKTPOHHBIN yU4eOHBIM Kypc M0 AUCIHUILIMHE B 3JIEKTPOHHOM yHHBepcuTeTe «Moodlex
- https://moodle.tsu.ru/course/view.php?id=22063.

6) OLIGHO‘IHBIC MaTCepUuaJibl TCKYHMICI'O KOHTPOJA U HpOMC)KYTO‘IHOﬁ arrecraigunu I10
OUCHUTILIIAHE.

Hepequb BOIIPOCOB, BBIHOCUMBIX Ha 9K3aMCH:

1. OcHoBHbIe npeanonoxeHus: moaenu pyne.

2. Ctatudeckasi 3JISKTPOIIPOBOTHOCTE B Mojieiu [pyne. 3akon OMa 1 IpOBOIUMOCTb.

3. Dddexr Xonna u Mmaraeroconporusienue. Koncranra Xoia.

4. Koa¢pdunueHT TemnonpoBoHOCTH MeTalIoB. 3akoH Bunemana-®panna.

5. luddepennmanpHas TepMo 3.1.C.

6. DHEpreTHYECKHii CIIEKTP SJIEKTPOHOB B OCHOBHOM COCTOSIHHH B MOJIEITH 30MMepQeIbaa.

7. CiocoObl OMHMCaHUsl YHEPIeTUUYECKOr0 CIEKTpa CBOOOTHBIX 3JIEKTPOHOB B OCHOBHOM
COCTOSTHUHU.

8. CBoiicTBa 31IEKTPOHHOI'0 ra3a B OCHOBHOM COCTOSIHUH.

9. ®ynkuums pacnpenenenns Gepmu-/Iupaxa.

10. 3amaua O TEMIOEMKOCTH TBEPAOTO Telda B KBAHTOBOW Teopuu: depmuenckue
MHTETpaJIbl 00IIEro TUIA, TEMIIEpATypHas 3aBUCUMOCTh TEPMOIMHAMUYeCcKoi saHepruu depmu.



11. Pacyer BKkJ1ajia 31€KTPOHOB B TEIUIOEMKOCTh TBEPAOTO Teja. Y Ie/IbHas AJIEKTPOHHAS U
MOJIHAS TETNIOEMKOCTb.

12. Onenka KHHETHYECKUX Kod(duimeHToB B Moaenu 3ommepdenbaa. Hemoctatku
MOJIEJN CBOOOIHBIX 3JIEKTPOHOB.

13. Ypasuenue lllpeaunrepa mist kpucraiia.

14. TlepBoe u BTOpOE annadbaTuyeckoe MpuOImKeHHE.

15. IIpubnuxeHre caMocoriiacoBaHHOTO moJisg. OQHOAIEKTPOHHOE MPUOIIKEHHUE.

16. Meron Xaprpu-®oka.

17. Pemetka bpaBe KpUCTAIITNYECKON CTPYKTYPBHI.

18. [IpumuTHBHAS U yCIOBHAs sueiiku pemeTku bpase. fueiika Burnepa-3eiitua.

19. Kpucrammueckas CTpyKTypa, pemerka ¢ 6azucom. ObparHas pemieTka.

20. Teopema biioxa (¢ 10Ka3aTEIBCTBOM).

21. CoiicTBa BOJIHOBOT'O BEKTOpa IJICKTPOHA B KpucTaiuie. 30Ha bpuiirosHa.

22. YpaBHEHHE MMOBEPXHOCTH 30HBI bpuimosHa.

23. Cxema mpHBEIEHHBIX, PACIIUPEHHBIX M MOBTOpstOmMXCS 30H bpummosna. Cxema
pacCIIMPEHHBIX 30H bpUIUII03HA 171 TMHEMHOM [IENOYKHA aTOMOB.

24. CxeMa paclIMpeHHbIX 30H bpuiiiosHa Ams II0CKo# KBaApaTHOM PEIIeTKH.

25. TlepBas 30Ha bprnirosHa penieTok KyOM4eCKOi CHHTOHHH.

26. XapaxTtep u3menennn K B 3oue Bputosna. Unciio paspeieHHbIX 3HadeHuii kK B 30He.

27. DHepretuueckuil criexktp B mojenu Kponura-Ilennu.

28. 3axoH aucniepcuu B Mozenu Kponura-Ilennan.

29. ®u3n4ecKuil CMBICI MOSABIIECHUS 3alIPEIEHHBIX 30H. 3all0JTHEHUE DHEPIETUUECKUX 30H
ANEKTPOHAMU. MeTauibl, AUIEKTPUKH, IOJTYIIPOBOJHUKH.

30. Cyrtp mnpoGineMsl KiaccuUKaLUU SJIEKTPOHHBIX COCTOSHUH B KpHUCTaJUIE.
Omnpenenenue rpynnsl. TodeuHas rpynna CMMMETPUU IJIOCKON KBaJIpaTHON PELIETKH.

31. Knaccel rpynnbl Cay. JluHeilHble BEKTOpPHBIE MPOCTPAHCTBA M ONEPATOPHI.
IIpencraBnenus rpynnsl. MaTpudHble IPEACTABICHUS.

32. IlpuBoaumMble W HemnpuBoIuUMbIE mpejacTaBieHus. Kiaccudukauus coOCTBEHHBIX
¢yukiuii  omepatopa ['amunbTOoHa B KpucTayuie. TeopeMbl TEOpUH  HENPHUBOJIUMBIX
IIPEACTaBICHUH.

33. CummMmeTpus SHEPreTHIeCKHUX 30H. [ pyTma BOJTHOBOTO BEKTOPA.

35. Mogens mycroii pemertku. CTpyKTypa creKTpa s HanpaeieHus A miockoit
KBaJPAaTHOM PEIIETKH.

36. I'pynmna BonHOBOro BekTopa Touek I', X M HampaBieHus A IUIOCKOW KBaJIpaTHOU
PELIEeTKH.

37. CTpyKTypa CeKTpa [yl HalpaBiIeHUs A IJIOCKOH KBaJpaTHOM peleTKH.

38. Krnaccudukanus sHepreTnueckux 30H B Touke [ 30HBI BpunmiosHa mimockoit
KBaJIpaTHOM PELIETKHU.

39. Metonbl pacuera 30HHOTO criekTpa. O011ast TocTaHOBKA 3a1a4H.

40. MeTtoap!l pacueTa 30HHOTO CieKTpa. Moienb myCTol PEeIEeTKH.

41. IlpubnuxeHue ciaboCBsI3aHHBIX 3JIEKTPOHOB.

42. BonHoBasi GyHKLHUS U BBIPAXKEHUE TSI TTIOJIHOW SHEPTUU B METOJI€ CUIILHOMN CBSI3H.

43. 3akoH aucriepcud B Metojie cuibHOU cBsi3u (st ['I{K-pemerku Bpage).

44. N305HepreTudeckre MOBEpXHOCTH BOJIM3H IpaHUIlbl 30HBI bputosHa.

45. MeTtoz OpTOroHaIM30BAHHBIX MJIOCKUX BOJIH.

46. MeTo/1 11ceBIONOTEHIIHATA.

B) [lnan cemMuHapcKuX 3aHATUHN MO JUCLUILIIMHE.
1. OcHOBHbBIE MOHATHS Teopuu Trpymnm. ['pynnel cummerpum KpucramwioB. Kitaccel
cumMeTpun. Pakrop-rpynmna.
2. OcHOBHBIE MPUOIMKEHUS U METOIbl pacuyeTa 30HHOTO CIEeKTpa.
3. Tononorust moBepxaocTn Oepmu.



r) MeTtonuyeckue yka3zaHus 10 OpraHU3alii CaMOCTOSATENbHON pabOThI CTYAECHTOB.

CamocTosTenpHas padoTa CTyJeHTa BKIFOYALT:

— yri1y0JIeHHOE TEOPETUYECKOE U3YUeHHE pa3/IeioB Kypca MpU MOJATOTOBKE K JIEKIIMOHHBIM
U CCMUHAPCKUM 3aHATUSAM,

— TOATOTOBKY K OOCYXKICHHIO MaTepualia, B TOM YHCIE CAaMOCTOSITENbHBIM IMOMCK
HEOOXOUMBIX HMCTOYHHUKOB WH(OpPMAIUU, BKIIIOYAs HAYYHO-0Opa30BaTEIIbHBIE PECYPCHl CETH
Nurepuer;

— MOJATOTOBKY K AK3aMEHY.

12. Ilepeuens yueOHOIi TuTEpaTYpHI U pecypcoB ceTu HTEepHeT

a) OCHOBHAs JTUTepaTypa:

1. H. Amikpodr, H. Mepkun, ®uzuka tBepaoro tena. Tom. 1. — M.: Mup, 1979.

2. 1. 3airiman, [IpuHnume! Teopus TBepaoro tena. — M.: Mup, 1966.

3. A. . Aucensm, BBeieHre B TEOpHUIO OMYTPOBOTHUKOB. — M.: Mup, 1978.

4. S. H. Simon, Lecture Notes for Solid State Physics. — Oxford University, 2012.

5. H. Ibach, H. Luth, Solid-state Physics. — Springer, 2003.

6. Ommmot [., Jo6ep I1. Cummerpus B dpusuke. - M.: Mup, 1983. - I'n. 2-4.

7. Ixxonc I'. Teopus 308 bpriuirosHa U 3JIEKTPOHHBIE COCTOSIHUS B KpUcTaiuiax. - M.: Mup,
1968. - I'n. 1-3.

8. [1aBnoB I1.B., XoxmoB A.®. ®uzuka tBeporo tena. - M.: Beicias mkoina, 2000. -
I'n. 7.

0) JIOTIOTHUTENbHAS JINTEpaTypa:

1. Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. - M.: ®MM, 1978. - I'n. 10-11

2. Boncogckuii C.B., Konnienscon M.W. KBanToBas ¢pusuka tBepaoro tena. - M.: Hayka,

1983. - I'n. 3-3. Xappucon ¥Y.Teopus TBepaoror temna. - M.: Mup, 1972. - I'n. 1-2.

4. bpanar H.b., Yynuno C.M. DnekTpoHHast cTpyKTypa MeTauioB. - M.: M3a. Mock. yH-

Ta, 1973. -T'n. 2.

5. ®usnueckoe metaimoseaeHue. [lox pen. Kana P.Y., Xaaszena I1. - M.: Meramnyprus,
1987.-T.1.-T'n. 6.

B) pecypchbl cetu HTepHeT:

1. MIT lectures «Band Theory of Solids». — MIT, snekrponnsiit pecype, 1999. — URL:
https://ocw.mit.edu/courses/materials-science-and-engineering/3-091sc-introduction-to-solid-
state-chemistry-fall-2010/electronic-materials/13-band-theory-of-solids/

2. ScienceDirect [Electronic resource] / Elsevier B.V. — Electronic data. — Amsterdam,
Netherlands, 2016. — URL.: http://www.sciencedirect.com/

3. Cummerpusi kpuctaiwioB u ncepnocummerpu /| Uynpynos E.B. — HHI'Y um H.M.
JloGaueBckoro, Huoxaui Hogropon, 2015 T. - 658 c. — URL.:
https://www.geokniga.org/books/17209

4. Bilbao Crystallographic server [Electronic resource] / Electronic data. — URL:
https://www.cryst.ehu.es/

5. Yuebnbie mocobus mo kpucramwtorpaduu / CIIOIY (kadenpa kpucramiorpadum). —
URL.: https://crystal.geology.spbu.ru/ucheba/uchebnye-materialy/uchebnye-posobiya

6. YueOHble mocobus mo kpucramiorpapuu / MI'Y (xadenpa kpucramiorpadpuu u
kpucrauoxumun). — URL: http://cryst.geol.msu.ru/about/

7. Jlexuuu o TeopernueckoMy marepuanosenenuto. — URL: https://sctms.ru/training/

13. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOIH I
a) JIMLIEH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPorpaMMHOe oOecrieueHHe:



— Microsoft Office Standart 2013 Russian: maker nporpamm. Bxirouaet npunosxenus: MS Office
Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office Publisher, MS
Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);cucreMsl KOMIIbIOTEPHOM
BépcTku LaTexX; cucrembl kommnbroTepHO# anredpsr Wolfram Mathematica, Waterloo Maple;

— myOnyHO nocTymHbIe o0mayHbie TexHomoruu (GoogleDocs, AAnaeke quck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:
— DnekTpoHHBIN Katanor [DnektpoHHsli pecypc] / HU TT'Y, Hayunas 6ubaunorexa TI'Y.

- DNEeKTPOH. JIaH. - Tomck, 2008-2016. — URL:
http://chamo.lib.tsu.ru/search/query?theme=system
—DnekTpoHHas oubnuoreka (pernosutopuit) TI'Y [DnekTpoHHBIH pecype] . — DIEKTPOH.

nan. — Tomck, 2011. — URL: http://vital.lib.tsu.ru/vital/access/manager/Index

—OBbC U3natenbctBo «Jlanby [DnekTpoHHbIH pecypc]:/ — Dnektpon. nan. — CII6., 2010. —
URL: http://e.lanbook.com/

— OBbC KoncynbTanT cryaenta [DnektpoHnbsiid pecypc] / OO0 «llomutexpecype». — M,
2012. — URL: http://www.studentlibrary.ru/

— ObpasoBatenbHas mwiardopma FOpaiit — https://urait.ru/

— OBC Znanium.com [3nexTponHsIii pecype| / Hayuno-uznarensckuit nentp Uugpa-M.
— DnekTpoH. gaH. — M., 2012. — URL: http://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepunabHO-TeXHH4YeCKOe o0ecnevyeHne

Aynuropun 1Jid IpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Aynuropun AJig NPOBEACHUS MPAKTUYECKUX 3aHITHM, UHAMBUAYAIbHBIX U TPYINIIOBBIX
KOHCYJIbTallM#, TEKYIEro KOHTPOJISA U IPOMEKYTOYHON aTTECTALUN.

[TomenieHust U1t CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HH(pOPMALMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(OPMaLOHHBIM CIIPAaBOYHBIM CHCTEMAM.

Aynuropun Uil TIPOBENEHUS 3aHATUHA JIEKIMOHHOIO THUIIA, MPAKTHYECKUX 3aHATHH,
WHJUBHIyQIIbHBIX W TPYNIOBBIX KOHCYJbTAallMM, TEKYIIETO KOHTPOJA M IPOMEXKYTOUHOU
aTTeCTalluy B CMEUIaHHOM (popMaTe, OCHAIIEHHbIE CUCTEMON «AKTPY».

Bce Buapl MatepuanbHo-uHpopManonHoi 6a3el Hayunoit oubnuorexu TI'Y.

MynsTuMeauiiHoe obopyoBanue ¢pusndeckoro axyinbrera TI'Y.

[IporpamMMHOe obOecrieueHne KypcoB, MNPEAIIECTBYIONIMX H3YYEHUIO IPEICTaBICHHON
JUCLUTUINHBI.

15. Undopmanus o paspadorunke
CemuH Bukrop OneroBud, KaHauAaT (U3MKO-MaTeMaTHYEeCKUX HaykK, kadeapa Gpusuku
MeTanoB ¢gusudeckoro dakynpreta TI'Y, noteHT.



