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Mporpamma ancumnnuuHbl "Teopus kpuctannuydeckoro nons"; 011800.62 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH M.B.

Mporpammy oncumnnvHbl paspaboTan(a)(n) npodoeccop, a.H. (npodeccop) EpemuH M.B. Kacdbenpa
KBaHTOBOW 9NEKTPOHMKN 1 pagnocnekTpockonum OTaeneHne pagnogonankm n MHOOPMaLMOHHbIX
cuctem , Mikhail.Eremin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHus ancumnnudbl B53.B.8 "Teopus kpuctannnyeckoro nona" Bns0TCS oBnanesaeTe
3HaHUSIMW HAKOMMIEHHbIM B MUPOBO NuTepatype 06 3HEPreTnYeckoin CTPYKType NOHOB NEPEXOAHbIX
MeTannoB B KpMcTannax, 0 NPOCTPAHCTBEHHOM pacnpeneneHny 3NeKTPOHHbIX 061akoB,
onpeaensitowmx pasHoobpasne U3NYeCcKrx CBONCTB BEWECTB, 06 OCHOBHbIX MUKPOCKOMUYECKNX
MOLEeNax TeoPUN KpUCTanInyeckoro nons.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasgen " 53.0B.13 NpodeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 4 kypce, 7, 8 ceMecTpbl.

OucumnnnHa B3.B.8 "Teopus KpucTannmyeckoro nons" BXoauT B NPOgReCcCMoHanbHblii unkn (6nok
B3) 6akanaspos no HanpaeneHmtio 011200.62 - "Pusnka" n snsieTcs 06s3aTeNbHON ONS N3YyHeHUsI.

N3yyeHne naHHOM ancumnnvHbl 6a3npyeTcst Ha NOArOTOBKE MO YU3MKe 1 MaTeMaTke B pamkax
CocynapcTBeHHOro ctaHaapta obwero obpasoBaHns, AUCUMNIMH NOAroTOBKM BakanaBpoB no
HanpasneHnio 011200.62 - "duaumka": 63.5.5 "AtomHas v spepHas msuka", b2.5.4 "KBaHToBas
mMexaHuka".

OuvcumnnuHa siBnsieTcs 6a3oBoii Ans NOCNenyoWero N3y4eHns AUCUMNINH No Npodono
"Pagnocnektpockonua". OHa npegwectsyeT kypcam (b3.B.9 "CnuHtpoHuka", B3.4B2 "OcHoBbl
MarHUTHoro pesoHaHca", 63.0B6 "®uanyeckune ocHosbl OKI™, ons BbINOAHEHUS NabopaTopHbIX
paboT B pamkax 3aHsATuii no aucumnnuHe b3.0B3 "labopatopus no cnekTpockonun ", a Takxe
nayyeHns aucumnnuH b3.5.14 "KsaHToBas pagnoduamka ".

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUN
OK-1 CNoCcoBHOCTb MCNONb30BaTh B NO3HABATENBHOM U
(0BLwekynbTypHbIE npodheccnoHanbHOn [eATeENbHOCTY 6a30Bble 3HaHNS B obnacTu
KOMNeTeHL M) MaTeMaTuKn K eCTECTBEHHbIX HayK
MK-1
n HOCTb UCMONb30BaTb Bble T TUYeCKMe 3HaHUS
(ocbecouomansse [ e sana e e
KOMMeTeHuun) P P
k-2 CNOCOBHOCTb NPUMEHATL HA NPaKTUKe 6a30Bble
(MpodheccuoHansHele n OC*’JeCCI/IOHa}'IFI):HbIe HaBblKK P
KOMMeTeHuunn) P
MK-4 CNOCOBHOCTBIO 3KCMyaTMPOBaTh COBPEMEHHYIO COU3NYECKYHO
(MpocheccmonantHbie annapatypy n 060 nyosalfme P g g
KOMMeTeHuun) patypy Py
MK-5 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
06LwwenpogeccMoHanbHble 3HaHUA TEOPUN 1 METOLOB
(npodheccunoHanbHble ¥
KOMMETEHLINM) JoM3nYeCcKux nccnenoBaHuin (B COOTBETCTBUN C NPOPUIEM
NOArOTOBKN)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuuHbl "Teopus kpuctannuydeckoro nons"; 011800.62 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH M.B.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
OK-10 CNOCOBHOCTBLIO CAMOCTOATENBHO NPUOBPETATh HOBLIE 3HAHNS,
(o6meKyanyprle nCcnonb3ys COBpEMEHHbIE o6pa303aTeanble "
KOMI'IeTeHLI,I/II/I) WHOPOPMALIMOHHbIE TEXHONOIUN

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

COBpEMEHHbIEe MeTOObl pacHeTa SHepreTn4eCkKnx cxem ypOBHeVI SHEPIrnn NMOHOB NepexonHbIX rpynmn B
Kpuctannax

2. IONXEH yMeTb:

COBPEMEHHbIE METOLbI pacHeTa SHEPreTUHECKNX CXEM YPOBHEN SHEPTM MOHOB NEPEXOAHbIX FPYyMn B
KpucTtannax

3. 0OMXeH BnaneTb:
- HaBblkaMM PacYeTOB B CXEMax CU/IbHOro, cpeaHero 1 cnaboro KpUcTaninyeckux none
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-NPOBOANTL PacYeThbl IHEPreTNYEeCcKOol CXeEMbl YPOBHEN 1 BOMHOBbLIX (RYHKLWIA MPUMECHBIX NOHOB B
KpucTannax

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb AUCLMMNIMHBI cocTaBnsieT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCLUMMINHBI 3a4€T B 7 CEMECTPE; 3a4eT B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna 1 MeHee - "HeyOoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCLMNIMHE/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens WX TpyAO0EeMKOCTb Tekywme cpopmMbl
N D.VIIC\:"L:)V‘I:;,%I'HI:I/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex vmI'Ipaxmqecmeﬂaéoparopuble
L 3aHATUSA pabortbl
Tema 1. BeepeHue.
1. |Teopusi cBo6OLHOrO 7 1 2 0 0
aTtoma.
Tema 3. OcraroyHoe MNucbmeHHoe
3 ANeKkTpocTaTn4eckoe 7 o o 0 o JomMallHee
" [B3anmogencremne 3aaaHne
SNEKTPOHOB.
5 Tema 5. BonHoBble v 4 4 0 5 Kggggganaﬂ
" |dPYHKLMW TEPMOB. P

KETPOHHBH
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Mporpamma ancumnnuuHbl "Teopus kpuctannuydeckoro nons"; 011800.62 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH M.B.

Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 6. Pacuet
MaTpPUYHbIX SNEMEHTOB Eomﬁzmﬁ:'goe
6. [ocTaro4yHoro 7 6 4 0 2 sananmne
9NeKTPOoCTaTNYeCcKoro
B3aMMOOEelNCTBNS .
Tema 7. Onepatop lNncbmeHHoe
SHeprum noMallHee
7. 7 7 4 2
CNUH-opbuTanbHOro 0 3agaHvne
B3aMMOOEeNCTBUS.
Tema 8. Onepatop
SHeprum
8. KpUCTanin4eckoro / 8 4 0 2
nons.
Tema 9. Cxema
CUNbHOrO
. 7 2 2
9 KpUCTanin4eckoro 9 0
nons.
Tema 10. Cxema MNucbmeHHoe
NPOMEXYTOYHOro noMallHee
10. 7 1 2
0 KpuUcTanin4eckoro 0 0 0 3apaHve
nons.
Iﬁg’gol;' Cxema KoHTponbHas
11. 7 11 4 2 T
KpUCTanIn4eckoro 0 pabota
nons.
Tema 12. Pacuer
SHEepreTnyeckom cxemol
YPOBHEN AN noHa meamn Eomﬁgmﬁggoe
12.|B TeTparoHanbHoM 7 12 4 0 2 3anaHme
KpUCTanin4eckom norne.
Tema 13. Pacuer
3HEepreTN4ecKon Cxembl MVCLMEHHOE
YPOBHEN 4N noHa oMawHee
13.|uTTEpbus B 7 13 4 0 2 3anamme
TeTparoHanbHOM
KpUCTanIN4eckom norne.
Tema . NIToroeas v 0 0 0 3auer
doopma KOHTpons
Tema . NToroeas 8 0 0 0 3aver
doopma KOHTpons
Ntoro 36 0 18

4.2 CopepxaHvue UCLUNMUHbI
Tema 1. BBepeHue. Teopusi cB0O60OQHOro aToma.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

MprbnrxeHWe LEHTPaNbHOro Nons. ANEeKTPOHHbIE KOHGUrypauum. CnetepoBckne LeTePMUHAHTbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuuHbl "Teopus kpuctannuydeckoro nons"; 011800.62 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH M.B.

Tema 3. OcTaTouHOE 3aneKTpocTaTuYeckoe B3aumMoaencTBue 3N1eKTPOHOB.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

BonHoBble goyHKLMKN TepMOB. Knaccudprkaumsi NoBTOPSIOWMNXCS TEPMOB MO POLOHAYaNIbHOMY YUCHY.
naboparopHas pabora (2 4aca(oB)):

TepMbl 3NEKTPOHHBIX KOHGUrypauuii. MprMep NOCTPOEHNS BONMHOBbLIX OYHKLIMIA.

Tema 5. BonHoBble (pyHKLIMU TEPMOB.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

Knaccndgounkaumsa noBTopsowmxcs TePMOB No poaoHaYanbHOMy YMCHy.

naboparopHasi paborta (2 4aca(oB)):

MocTpoeHne BONMHOBbIX QYHKLINIA

Tema 6. PacueT MaTpUUHbIX 3/IEMEHTOB OCTAaTOYHOIO 3/IEKTPOCTAaTUYECKOro B3auMOAENCTBUS .

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

MeTon omnaroHanbHbIx cyMM. Mpumep pacyeta ons KoHpurypaumm na asyx d -3n1eKkTPOHOB.
naboparopHasi pabora (2 4aca(oB)):

Mpumep pacyeta ons KoHpurypaumm na tTpex d -anekTpOoHOB.

Tema 7. Onepatop aHeprum CnMH-opouTanbHOro B3auMoaeCTBUS.

JNleKLMoHHOe 3aHsiTne (4 4yaca(os)):

Cxema KBaHTOBaHMS MO MNONHOMY MOMEHTY KONM4ecTBa ABMXeHUs. [MpsmMble 1 obpalleHHble
MynbTUnneTol. MpaBuno nHTepsanos JlaHae .

naboparopHas pabora (2 4aca(oB)):

MocTpoeHne BONMHOBbIX GOYHKLINIA MyNbTUMNNETOB.

Tema 8. Oneparop 3Heprum KpUCTanIn4yeckoro rnons.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Mogaenv To4e4HbIX 3apsO0B Y HE3AaBUCUMbIX BANIEHTHbIX CBSI3€i B TEOPUN KPUCTaNIMYECKOrO Moss.
naboparopHasi pabora (2 yaca(oB)):

OueHkM 3Ha4YeHnin NapamMeTpoB KPUCTANINYECKOro Nons s oKTasapuyeckon, TeTpasapuyeckon n
KyOu4eckol KOOpANHaLMiA NePEXOaHbIX NOHOB.

Tema 9. Cxema CUIbHOTO KPUCTaININYECKOro Mossi.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

MpocTpaHCTBEHHOE pacnpeneneHmne anekTPoHHbIX 06nakos. OnpeaeneHne 0CHOBHbBIX COCTOSIHMIA
NOHOB. H3KOCMMHOBbIE COCTOSIHMS KOMM/IEKCOB.

naboparopHas pabora (2 4aca(oB)):

BonHoBble doyHKUMM HM3KOCNUHOBbLIX KOMMAIEKCOB.

Tema 10. Cxema NPpOMEXYTOYHOro KPUCTaNIM4ecKoro rnons.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

Cxema NpoMeXyTo4YHOro Kpuctannmyeckoro nons. Auarpammel CyraHo-TaHabe.
Tema 11. Cxema cnaboro Kpuctanimyeckoro nonsi.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Cxema cnaboro Kpuctanin4eckoro nons. OcHOoBHblE METOAMKN pacyeTa MaTpuyHbIX 3JIEMEHTOB.
TexHuka HernpmneoOonMbIX TEH30PHbIX ONneparopoB U METOL OnepartopoB 3KBUBAJIEHTOB.

naboparopHasi pabora (2 4aca(oB)):
S heKTbl CMELWNBAHUS COCTOSHWIA Pa3NNYHbIX TEPMOB.

Tema 12. PacueT aHepretu4eckon cxeMbl ypOBHEN ONS MOHA Meaun B TeTparoHaslbHOM
KpuUcTannumyeckom none.

JNeKLMoHHOoe 3aHsiTne (4 4yaca(os)):

Pacyet aHepreTn4eckom cxembl YpOBHEN AN NOHA Meaun B TETparoHanibHOM KPUCTann4yeckom rnorne.
Cratunyeckuin adpgoekT AHa-Tennepa..

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuuHbl "Teopus kpuctannuydeckoro nons"; 011800.62 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH M.B.

naboparopHas pabora (2 yaca(oB)):
PacyeT KOMNOHEHT g -TeH30pa.

Tema 13. PacueT aHepreTMyeckon cxembl ypoBHeN AN MOHA UTTepOusi B TeTparoHanbHOM
KpuUctannmyeckom none.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
PacueTt sHepreTnyeckom cxeMbl YPOBHE ONS MOHA UTTepbust B TeTparoHanbHOM KPUCTanIn4eckoMm

none.

naboparopHas pabora (2 4aca(oB)):
PacuyeT KOMNOHEHT g - TEH30pa B CXeMe kBaHTOBaHMa SLIM .

4.3 CTpyKTypa u copgepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

CrtpaHnua 7 ua 11.

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| g;?a%“g:'o:?:;gaga
AuvcumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTyOEeHTOB P
Tema 3. OctaTo4Hoe
noarotoBka
3 [enekTpocTatmdeckoe v > |nomawnero 5 nomaluHee
" [B3ammogencrTeune 3anaHus 3amaHue
9N1IEKTPOHOB.
5 Tema 5. BonHoBsble v 4 Egﬂgﬂﬁ:r'(g 6 JomallHee
) HKUMWN TEPMOB.
oyHKL, epmo 3anaHms 3afaHve
Tema 6. Pacuert
MaTpPUYHbIX 3IEMEHTOB noaroToBka
6. [ocTaTO4HOro 7 6 JOMallHero 10 ggxaa::]mHeee
9N1EeKTPOCTATMHECKOrO 3agaHus
B3aUMOOENCTBUS .
Tema 7. Onepartop
noaroToBk
- [eHeprum v v Agﬁaﬁuﬁerg 8 JomallHee
" |cNnH-0pbuTanbHOro 3anaHns 3apaHue
B3aMMOLENCTBUS.
T .
ema 10. Cxema No4roTOBKA
10.[TPOMEXYTO4HOrO v 10 |nomawnero 8 JomMauwHee
‘[KpucTannnyeckoro 3a0aHNs 3adaHune
nons.
Tema 11. Cxema
noaroToBka K
11 cnaboro - 11 KgﬂTOOng?)VI 8 KOHTPONbHas
‘[KpMCTanInyYeckoro a6 02 o pabota
nonsi. P
Tema 12. Pacyer
9HEepreTMyeckKom Cxembl
YpOBHEW ons noHa meaun noaroToBka
12.|B TeTparoHanbHOM 7 12 |gpomawHero 6 gg;:ﬂjmfe
KpucTaninyeckom none. 3apaHuns
Tema 13. Pacuer
9HEepreTnyeckom Cxemol
YPOBHEW ons noHa noaroToBka
13.|uTTepbus B 7 13 |(momawHero 6 ggz::lmfe
TeTparoHanbHOM 3apaHuns
KpUCTanIM4eckom norne.
PervncrpaumnoHHblii Homep 626018 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma ancumnnuuHbl "Teopus kpuctannuydeckoro nons"; 011800.62 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH M.B.

Buabl
N Paanen Cemectp| HeAeNs | camocTosirensHoi TpyaoeMkocTh 2;%%%::;?:;'2323
AducumnnnumHbl pcemecrpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
NTtoro 54

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Ncnonbaytotcs cnepytowme coopM yuebHor paboTbl: NeKUMK, KOHKPETHbIE NPUMEPBI NPAaKTUYECKMX
pacyeToB , caMoCTosATENbHAsA paboTa cTyaeHTa (BbIMOMHEHNE MHAUBUOYANbHbIX AOMALIHMX 3a4aHN),
KOHCynbTaumm.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. BBepneHue. Teopusi cBO60AHOro atoma.

Tema 3. OcTaTouyHOe 3NeKTpocTaTU4ecKoe B3auMooencTsmne 3/1IeKTPOHOB.

JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

OnpepneneHne BO3MOXHbIX TEPMOB Y KOHGOUIypaUmni U3 3KBUBANEHTHbIX 3EKTPOHOB

Tema 5. BonHoBble oyHKLUM TEPMOB.

LoMallHee 3ajaHne , NPUMEepPHbIE BONPOCHI:

MatpuyHble anemMeHTbl onepaTtopoB MOMEHTA KONNMYECTBa OBUXEHUS

Tema 6. Pacuet MaTpUYHbIX 3/1IEMEHTOB OCTAaTOYHOrO 3/1EKTPOCTAaTM4ECKOro B3auMoOeUCTBUS .
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

OnpepneneHne BONHOBbIX (PYHKLIMIA OCHOBHbIX TEPMOB B CXeMe KBaHToBaHua L, S;M_SM_L
Tema 7. Onepatop 3aHeprum cnuH-opbuTanbHOro B3aumMoaenCcTBUS.

JOMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

OnpeneneHne BOMHOBbIX (PYHKLNA MyNbTUMNETOB B CXeMe KBaHTOBaHus SLJM

Tema 8. Oneparop 3Heprum KpUCTaiIM4eckoro rnons.

Tema 9. CxeMa CMNIBHOIO KpUCTaNIN4ecKoro nosnsi.

Tema 10. CxeMa NpoOMeXyTOYHOro KpMUCTa/IM4eCcKoro rnons.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

Pacuet aHepruin tepmos. OnpeneneHue napametpos CneTtepa no aKCnepuMeHTanbHbIM AaHHbIM
Tema 11. Cxema cnaboro Kpuctaninyeckoro nons.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

[MocTpoeHmne BONHOBbLIX GOYHKLMIA B Pa3NNYHbIX CXEMax KBaHTOBaHUS

Tema 12. PacueT 3HepreTMyeckoi cxembl ypoBHeN O/isi MOHa Meau B TeTparoHalbHOM
KpUCTaNnInyeckom none.

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:
Pacuet pacuenneHunini TepMoM B KPUCTANNIMYECKOM NMose ¢ Kybrn4eckom CUMMETpUe

Tema 13. Pacuet 3HepreTMyeckom cxeMbl YpoBHeN Onsi MIOHa UTTep6usi B TeTparoHaslbHOM
KpUCTaninyeckom rnorne.

JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

PacuyeT KOMNOHEHT g-TeH30pa Ans OCHOBHOMO COCTOSIHUS
Tema . UToroeasi popma KOHTpons

Tema . UToroeasi oopma KOHTpOns

[MprnMepHbIe BONPOCHI K 3a4eTy:
Bonpochl k 3a4ety
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. MpnbnunxeHne LEeHTPaNbLHOro Nons

. TepMbl 1 BONHOBbIE (PYHKLMK

. TOHKasa cTpykTypa TepMoB. [1ocTpoeHne BONHOBbIX OYHKUWIA MyNnbTUNNETOB

. Onepatop kpuctannnyeckoro nons. lNMapameTpbl KPUCTANINYECKOrO MOns.

. Pacwennenuns kpuctannmyeckum nonem . CxeMbl cnaboro 1 CUNbHOro KPUCTannyeckmx nonei.
. MeTtonbl Paka n meton akBMBANEHTHbIX ONEpaTopoB

. Teopema Kpamepca. PacyeTt KOMMOHEHT g-TeH30pa

. TeopeTnko-rpynnosas knaccugukaLums COCTOSHUA B KPUCTANINYECKOM Mone.

0O NO Ok~ N =

Bonpocbl cnocobcTByto passutuio komneteHumin; OK-1,10, MK-1,2,3,5.

7.1. OcHOoBHas nuTeparypa:
1. leywwnH,A. M. Teopus onTudeckux cnekTpos, 4actb 1 Knaccuyeckmne metoapl/ A.M.Jleywun-
KasaHb , KasaHckun yHusepcurteT. - 2007. - 107 c.

2. NleywwnH,A. M. Teopus onTnyeckux cnekTpos, 4actb2 OnepaTtopHas TexHuka/ A.M.JleywmH -
KasaHb , KasaHckun yHueepcuteT. - 2008. - 190 c.

3. EpemuH, M.B. Mukpockonuyeckme mogenu B KoHOeHCUpoBaHHbIx cpenax / M.B.EpemuH - KazaHb,
KasaHckuin yHusepcuter. - 2011. -111 c.

7.2. lononHutenbHasa nuteparypa:

1. AnbTwynep C. A., Ko3blpeB B.M. 9nekTpoHHbIA napamMarHuTHblil pesoHaHc, M.: Hayka,1972.

2. Abparam A. BnuHn B. OnekTpoHHbI NapamMarHUTHbIA Pe30HaHC NOHOB NePexXoaHbIX rpynmn, M.:
Mwup. 1973

7.3. UHTepHeT-pecypcChbl:

apxvB nybnukauwnii no comauke - http://xxx.lanl.gov/find/cond-mat

JaHHble 0 CTpYKType kpuctannos B 6ase aaHHbIX - http://www.crystallography.net
lMporpamma ong pacyerta 3-j, 6-j u 9-j cumBonos - http://plasma-gate.weizmann.ac.il/369j.html
Tabnuubl 3-j cumBonoB - http://www.svengato.com/threej.html

Teopus ontuyeckmx cnekTpos - http://www.kpfu.ru/main_page?p_sub=8205

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "Teopus KpuctTananyeckoro nona" npegnonaraeTt MCNob30BaHNE
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMnoTeYHom cucteme " brubnuoPoccumka", 4OCTYN K KOTOPOW NpenoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOR 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONEeNCcKMX N30atenbCTs, a Takxe peakme U ManoTmpaxHble N3naHnsa poCCUACKUX PErMOHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTeibHOro NpoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCeM TpeboBaHNAM henepanbHbiX FoCyapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Jocka, Men. NHTepHeT

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIO n y4ebHbiM nnaHoM no
HanpasneHuto 011800.62 "Pagnoduanka” n npodomnio noarotoskn Gursnka MarHUTHbIX SBNEHUN .
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