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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpr0 OUCUUMIUIMHBL SABJIAETCA M3yYEHHE KBAaHTOBOM TEOPUU TBEPABIX TEII,
KOTOpOE BKJIIOUACT IIOJIy4YEHHE CTYACHTaMHU CIEAYIOIIMX HAaBBIKOB: BIIAJICHUE
OCHOBaMHM COBPEMEHHOM KBAHTOBOW TEOpUM TBEPAOro Tena, 0e3 KOTOopoi
HEBO3MOXHO TBOPYECKOE HCIIOJIB30BAHUE B IPAKTUYECKOW JEATEIBHOCTH Y¥kKE
U3BECTHBIX (U3MYECKUX SBJICHUA B TBEPABIX TeNax, BOCHOpUATHE, a TeM OoJee,
reHepanus HOBBIX du3nUecKux ujaei; OCBOEHHE JOCTUKEHUI
KBAaHTOBOMEXAHWYECKOTO  OINUCAHUS DJIEKTPOHHOM M KojeOareapbHOW  CHCTEM
KpUCTAJIa, HAa KOTOPBIX O0a3upyloTcs TEepMOJUMHAMUKA, SIBJICHHMs IE€peHoca u
CBEPXIIPOBOJUMMOCTb B TBEPABIX TeEJlaX; YMEHHE pellarh 3a1aud KBAaHTOBOM TEOPUHU
TBEPAOIO Tea.

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

B pesynbrare n3ydeHus JUCHMIUIMHBI CTYIEHT JOJDKEH NMPHOOpPECTH 3HAHUS,
YMEHHS ¥ HaBBIKH, HEOOXOTUMBIC IJIsi €ro NPOPEeCCHOHATHHON AESITeTbHOCTH, B
YaCTHOCTU:

- OCBOUTbH NPUMEHEHUE METOJO0B KBAaHTOBON TEOpUHU MOJS B (PU3HMKE TBEPAOIO
Tena;

- U3YYUTh MOAXOAbl K OIMCAaHHUIO OJIIEKTPOHHOW U (POHOHHOHN cucreM
KpUCTAILIA,

- OBJAJETh OCHOBAaMHU OIMCaHWs TEPMOAMHAMUKH, SIBJIICHHM II€peHOCAa H
CBEPXIPOBOJMMOCTH B TBEPBIX TEJAX;

- HUCIIOJIb30BaTh IOJIyYEHHBIE 3HAHUSA IPU HU3YYECHUHM APYTHMX AUCLUUILIMH H
[IPOBEACHUYN HAYYHBIX UCCIICIOBAHUM.

1.3 IlepeyeHbp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(MOay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTATaAMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue NHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

ITK-1: Cnioco0eH caMOCTOSITEJIbHO CTABUTH KOHKPETHBIE 32/1a4M HAYyYHbIX
HCCJIeI0BAaHUH B 00s1acTH QU3MKHU U PelIaTh UX ¢ MOMOIIbI0 COBPEeMEHHOM
annapatypsl 1 ”HGOPMAIMOHHBIX TEXHOJOTHH, a TAK:Ke aHAIU3a old1acTel
NPHUMEHEeHHs Pe3yJabTaTOB, HCI0Jb3Ysl AKTYAJIbHYI0 HOPMATHBHYIO IOKYMEHTAILHI0

[1K-1.1: 3naeT HayyHy1O 3HaTh HAYYHYIO MPOOIeMaTUKy U OCHOBBI KBAHTOBOI
npoOJIeMaTUKy | aKTYaJIbHYIO TEOPHUH TBEPIOTO TeJIa

HOPMATUBHYIO TOKYMEHTAIIUIOB
cBoeil nmpodeccruoHaTbHON

obnactu

[IK-1.2: YmeeT 060CHOBBIBATH YMETb 00OCHOBBIBATH EPCIEKTUBbI HAYUYHBIX
HNEePCHEKTUBBI HAYYHBIX UCCIIeZIOBaHUH B 00J1aCTH TEOPHH KOH/IEHCUPOBAHHOI'O
UCCIIEJOBAHUI COCTOSIHMSI BEIIECTBA




[1K-1.3: Bnageet coBpeMeHHOM
anmnaparypou u
uHGOPMAIIMOHHBIMU
TEXHOJIOTUSMH JIJIs1 TPUMEHEHUS

BJIJIETh CIIOCOOHOCTHIO MPUMEHATh 3HaHUSI B 00J1aCTH
MH(OPMAIIMOHHBIX TEXHOJIOTUHN JJIs PEeLIEeHUs 3a/1a4
KBaHTOBOM TEOPUU MarHeTus3ma

Y BHEJIPEHUS PE3YJIBTATOB
Hay4YHOU JEATEIbHOCTU

IIK-2: Crioco0eH ncnoib30BaTh HOBEM NI POCCUIICKUI U 3apYy0eKHbII ONBIT, 3HAHUS
COBPEeMEHHBIX NMPodJieM U JOCTHKeHUH (PU3UKU B HAYYHO-HCCJIe10BATEIbCKO

padore

[1K-2.1: 3HaeT coBpeMeHHbIE
npoOJieMbl U HOBEHIIINEe
JTOCTIDKCHHS B 007acTH (DPU3UKH

3HATh HOBEUIIINE TOCTIIKEHUS B 00JIaCTH KBAaHTOBOK
TEOPHUH TBEPIOTO TeJia

[1K-2.2: YmeeT npuMeHATh
3HaHUS COBPEMEHHBIX MpolIeM
U IOCTH>KEHUHN (DU3UKH B
Hay4HO-HMCCIIEA0BaTEIbCKON
pabote

YMETb IPUMEHSTH 3HAHUSI COBPEMEHHBIX MPOOIEM
KBaHTOBOW TEOPUH TBEPOTO Tella B HAyYHO-
HCCIIeI0BAaTEILCKON paboTe

TIK-2.3: Biageet HaBbIKaMu U
pHeMaMH aHaIu3a
OTEUYECTBEHHOTO U 3apy0eKHOTO
OIIBITA [T0 TEMATHKE
HCCIIeIOBaHMI

BJIAICTb HABBIKAMHW U IIPUCMAMU aHAIIN3a
OTCYCCTBCHHOI'O U 3apy6e>1<Horo OITBITA B 00J1aCTH
KBaHTOBO TCOpHUU TBEPAOIO TCJia

1.4 OcobeHHOCTH peaM3auuy JUCIHUATIIMHBI

SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 0,89 (32)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,89 (32)
CamocrosiTesqbHas padora 2,11 (76)
o0yualommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padota (KP) Her




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
IEKIIHOHHOTO CamocTosTenbHas
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3nocC anocC 3nocC SUO0C
1. DJIeKTPOHBI B TBEP/IOM TeJie

1. TBEpioe TeI0 — OCHOBHBIE MOHATHUS, KITaCCU(pUKAIIHS, )
UCIIOJIb3YEMBIE ITOAXOBL.
2. CucreMa KOJUIEKTUBU3UPOBAHHBIX IEKTPOHOB B
metaiuie. ObparHas pemérka, 3oHa bpumttosna. Teopema 2
buioxa. IT1OTHOCTE COCTOSHMIA.
3. 30HBI AIEKTPOHOB B KPUCTALIE, SKCTPEMYMBI IUCIIEPCUU )
JIEKTPOHOB Ha paHuLie 30HbI bpuinosHa.
4. Meton cunbHoM cBs3u. Oynkunn Bannbe.
DHepreTuyecKas JUCrepcrsi B OJHOMEPHOM U B 2
TPEXMEPHOM CIIydasiX.
5. Mopenb cBOOOAHBIX (CI1a00CBA3aHHBIX ) AIEKTPOHOB,
TEOpHsi BO3MYILIEHUH, 0COOEHHOCTH JUCTIEPCUU DIIEKTPOHOB 2
B KpUCTAILIE.
6. Orneparopbl BTOPUYHOTO KBaHTOBAHUS, KOMMYTAllMOHHBIE )
COOTHOUIEHUS JJIsl HUX, CBSA3b CO CTaTUCTUKOM.




7. @ynkuus [puHa, GU3HUECKuit CMBICIT €€ TTOJIFOCOB,
HENPUBOMMAsi COOCTBEHHO-IHEPreTHIeCcKas 4acTh,
s dexTuBHast macca. CriekTpanbHas QyHKITHUS.

8. KBazuuacTuiiel B TBEpOM Teie. [Ipubmmkenus XapTpu u
Xaptpu-Doxa. [Ipubnmkenne xaoTHIeckux ¢as.

9. CamocrosTenbHas padoTa

30

2. ®oHOHHAS NOACHCTEMA, IJIEKTPOH-(POHOHHOE B3aMMO/IeliCTBHE H CBEPXIIPOBOAUM

OCTb

1. KBanThb! Kos1e0aHuii B OTHOMEPHOI LIETIOUKE OJMHAKOBBIX
Y Pa3IMYHBIX aTOMOB. AKYCTUYECKHE U ONITUYECKUE BETBU
JUCIIEPCUU.

2

2. ®OHOHBI B TPEXMEPHOM Clly4ae, TMHAMHUYECKas MaTpHIa.
AKyCTI/I‘-IeCKI/Ie 1 OIITUYCCKUC BCTBU JUCIICPCHUHU.

3. DnexTpoH-(hOHOHHOE B3aMMOICHCTBHUE, €TO
npoucxoxaeaue. [lonyuenne raMuibTOHHaHA
B3aMOJEUCTBHUS U3 aHAIN3a CMEIIEHUN aTOMOB.

4. CiiencTBUS 3IEKTPOH-(POHOHHOTO B3aUMOICHCTBUS B
bepMu-kuaKocTH, 3hPEeKTUBHAT Macca U BpeMsl )KU3HU
kBazuyactul. Teopema Murgaia.

5. O61ue cBoiicTBa CBepXNpOBOIHUKOB. Hapyiienue
KaTMOPOBOYHOM MHBAPHAHTHOCTHU. DJIEKTPOH-POHOHHOE
B3aI/IM0)I€I\/IICTBI/Ie KaK HCTOYHHK CBCPXITPOBOIUMOCTHU

6. Teopus ceepxmpoBoaumoctu bKII (bapauna-Kymnepa-
HIpuddepa), uv-npeodbpasopanue boromarodosa.

7. CamocrosiTenbHas padora

30

3. Kunernueckue cBoiicTBa

1. SIBnenus nepeHoca — ypasHeHue boabiimana, HHTETpal
CTOJNKHOBeHUH. [IpoBOIMMOCTB B Cilydae paccesiHus Ha
IIPUMECSX, BPEMs PEJIaKCaLIUU.




2. CamocrosiTenpHas padoTa 8
4. CoBpeMeHHbIE€ METO/IbI MCCJIEIOBAHUS TBEPABIX TeJ

1. [IpuMeHeHHne CTIEKTPOCKOIIHMH ISl U3YUCHUS TBEPIOTO 5

TeJla — PeHTTEHOBCKOE M3TyUYeHUE, pacCesHUe HEUTPOHOB.

2. CamocrosiTenbHas padoTa 8
Bcero 32 76




10.

4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Pa6e K. M., Au Y. I'., Tpuckon X.-M., Ctpykos b. A., Jlebenes A. U.
®du3nKa CETHETORIEKTPUKOB: coBpeMeHHbIN B3rsia(MockBa: BUHOM,
JlaGoparopwus 3HaHUI).

Bonkos H. B., ITonkos C. 1. Marnetn3m TBEpABIX TEJI; 1Ha- U
napamMarHeTU3M; MarHUTHBIN MOPSAOK ((hU3MKa MATHUTHBIX SIBIICHUN):
ydaeOHO-MeToAndecKoe mocodue [ cryaeHTo nmporpamm 011200.68.02
«®Du3nKa KOHIEHCUPOBAHHOTO cOCTOsIHU BemecTBa; 011200.68.06
«®Dwuszuka MarHuTHBIX sBIeHU» |(KpacHospck: CDY).

Cy3znanes U. I1. DnekTpuueckne 1 MarHUTHbIE IEPEXO/bl B HAHOKJIACTEPax U
HaHOCTpYyKTypax: [MoHorpadus](Mocksa: URSS).

Nmenko A. A., Tupuues I. B., Tapacos 1O. 1. [ludpakuus 31eKTpOHOB:
CTPYKTypa ¥ IMHaMHUKa CBOOOIHBIX MOJIEKYJI U KOHJAEHCUPOBAHHOTO
cocTosiHug BemecTBa: MoHorpapus(Mocksa: du3mMariauT).

Jannay JI. 1., Jludmun E. M. Teopetnueckas pusnka: HaydHOE U3/IaHUE
(Mocksa: HULT "PX1").

AOpukocoB A. A. OCHOBBI TEOpHUH METAILIOB: [yuel. mocobue](Mockaa:
OU3MATIINUT).

Canosckuit M. B. Jluarpammaruka: JIEKIIMH 110 U30paHHBIM 3aa4aM TEOPUU
KOHJIEHCUpOBaHHOTO cocTosiHusi(MockBa: PerynspHas u xaoTuueckas
JTMHAMUKA).

Aunekcannipos K. C., 3unenko B. ., Copokun b. I1., Typuun II. I1., Copokun
I1. b., Bypkos C. U., I'mymkos JI. A., YerBepros H. A., Codponosa C. H.,
TokapeB H. A. Teopetnueckas pu3nka TBEpOTO Tea: AEKTPOH. y4eo.-
Meto. komiuieke nucuurinabl(KpacHosipek: COY).

OBuunHUKOB C. I'., Opnos FO. C. KBanToBas Teopust MarHeTU3Ma: y4eOHO-
METOANYECKOE TOCOOUE JIJIsi CAMOCTOATENbHON PabOThI [JIs1 CTYICHTOB HaIp.
010700.62 «dusukay», crner. 010701.65 «dusznka», 010704.65 «Dusznka
KOHJICHCUPOBAaHHOTO cocTosiHus BemiecTBa» |(KpacHosipck: COY).

Kaopyn U. B., [Taknun H. H. Cummerpuu B ipupoie: yueoHo-
METOIMYECKOE TIOCOOHE [IsI CaMOCTOSITEBHBIX U MPAKTUUYECKUX PadOT JIst
cryaenToB Harp. 011200.68 «Duzuka» |(Kpacnospck: COY).

4.2 JIMueH3MOHHOe W CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecnevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrneyeHune, Ha KOTOPOe YHHBEPCUTET MMeeT JTHIEH3UI0, 4 TAKKe CBOOOTHO
DacIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1.
2.

Microsoft Office 2007 (unu BbIIIIE).
Adobe Reader.

4.3 UnTepHeT-pecypchl, BKIOYas NpodeccuoHalbHble 0a3bl TaHHBIX
U MHGOPMAILIMOHHBbIE CIIPABOYHBbIE CHCTEMbI:

Hoctyn k 6ubnuoreunomy ponay (cm. cadt COY, paznen «budbnmnorekay,
http://bik.sfu-kras.ru).



S ®oH OLEHOYHBIX CPEICTB

OI_IeHOLIHI)Ie CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6oq1/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuaJjibHO-TeXHMYeCKasi 0a3a, He00X0AMMAsA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

3aHATHS IPOBOAATCA B yUEOHBIX ayAUTOPUSAX JUTSI 3aHATHH JIEKIIMOHHOTO THUTIA.
AyIuTOPUHN YKOMIUIEKTOBAHBI CIICITUATH3UPOBAHHON MEOEIbI0, TEXHUIECKIUMHU
CpeAcTBaMU 00y4eHUsI, CITY>KalllMHU JJIS IPEeICTaBICHUs y4eOHOI nHpopMaru
OOJBIION ayAUTOPHUH.
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