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Mporpamma ancumnnvHbl "Teopus npuMecHbIX LeHTpoB B Kpuctannax'; 011800.68 Pannodusnka; npogeccop, A.H. (npodeccop) EpemnH

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 ocBoeHMs ancuUmnanHbl "Teopnst MPUMECHbIX LLEHTPOB B KpucTannax" sBnaioTCs n3yyYyeHune
COBpPEMEHHbIX MPeacTaBneHnn o Npupoae 1 3NeKTPOHHOM CTPOEHUN NPUMECHbIX LIeHTPOB B
KpucTannax, nonyyeHne HaBblkOB B MOCTPOEHUN SHEPreTnyeckKoin Cxembl ypOBHEN, 3HAKOMCTBO C
COBPEMEHHbIMW METO4AMUN OMUCAHUS UX CMEKTPOCKONMUYECKNX N ANHAMNYECKMX CBONCTB,
O3HaKkoMJieHNe C OCHOBaMU aKCNepuMeHTabHbIX METOAMK MO NPUMEHEHWNIO TAKNX CUCTEM B
TEXHUYECKNX NPUNOXEHUSX.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnmHa BktodeHa B pasgen " M2.65.1 MpodeccnoHanbHblii
obpasoBaTtenbHol nporpammbl 011800.68 Paonodmamka n oTHocuTcs K 6a3oBoii
(obwenpogoeccroHanbHoi) Yactu. OcBanBaeTcs Ha 1 Kypce, 2 ceMecTp.

OucumnnuHa "Teopns NpMMECHbIX LLEHTPOB B KpucTannax" Bxoaut B 6nok "BapuaTtneHas yactb"
npodpeccrnoHanbHOro Lmkna noaroToBKKU Marmctpos no HanpasneHmto 011800.68 - "Pagnodomnsnka” n
ABNAETCH HEOOXOAMMOW NS U3yHEHUS B paMKax MarmcTepckoi nporpammbl "®uanka MarHUTHbIX
aBneHunin" (bnok M2).

OCHOBHOW

N3yyeHne naHHON aucumnnmHbl 6a3upyeTcs Ha 6bakanaBpCckoi NOArOTOBKE MO HaMpaBnEHMIO
011800.62 - "Pagmochmaunka" no kypcam Bbicwen matematmke na umkna "MartemaTtnyeckuin n
€CTEeCTBEHHOHAyYHbIM UMKN", No Kypcam obuwein ounaukn (pasaensl: "MonekynspHas domamka”,
"INeKTpM4ecTBO 1 MarHeTnam", "ATomMHas pusuka”, "Pursrka aTOMHOro s4pa 1 aneMeHTapHbIX
yacTtuu'"), No Kypcam TeopeTnyeckon puamnkm (pasgensl: "OnekTpoguHammka", "KsaHtosas
mexaHuka", "TepmoanHamuka. Ctatuctnyeckas pusunka. dPusmnyeckas kmHetTrka"), no Kypcy
"dusnka MarHUTHbIX SBAEHNR".

OCHOBHbIE MONOXEHNS AUCUUNANHBI AOMXKHbI ObITb MCNONb30BaHbI CTyAEHTaMu B AaNbHERLWEM NpK
MPOXOXAEHMUN HAYyYHO-UCCNenoBaTenbCckor npakTnkm (M.3) n B Hay4HO-UCcnenoBaTenbckom pabote
B pamMkax Marmctepckon nporpammbl "duamnka MarHUTHbIX SBAEHUR".

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka

LLincpp komnereHumu npuobpeTaeMon KOMMNeTeHL N
OK-1 CnocobHOCTb MCMONb30BaTh B MO3HABATENLHON 1
(0blWeKynbTypHbIe NPOodeCCMOoHaNnbHOM OesaTenbHOCTM 6a3oBble 3HaHWUS B obnacTu
KOMMeTeHLMN) MaTemMaTuKn N eCTECTBEHHbIX HayK
OK-5
(0bLweKynbTypHbIE CNocobHOCTb NOPOXAaTh HOBblE MOEWN (KpeaTMBHOCTb)
KoMMeTeHuunn)
k-1 CNOCOBHOCTb MCNONb30BaTh HA30BbIE TEOPETUHECKNE 3HAHUS
(MpocheccuoHanbHble ONnsa peweHns npogoeccrnoHanbHbIX 3auaqp
KOMMeTeHuunn) P P
MK-2 CMoCcOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(MpodheccuoHansHele n O(*)eCCVIOHaﬂF;HbIe HaBbIKW P
KOMMeTeHuunn) P
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Mporpamma ancumnnvHbl "Teopus npuMecHbIX LeHTpoB B Kpuctannax'; 011800.68 Pannodusnka; npogeccop, A.H. (npodeccop) EpemnH

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-7 crnocobHocTb cBOOOAHO BNafeTb NPOodeCcCoHanbHbIMU
(npodheccunoHanbHble 3HaHMSaMN ONa aHanua3a u CUHTe3a PM3nyYeckom NHgopmaunm
KOMMeTeHuunm) (B COOTBETCTBUM C NPOCOUNEM NOATOTOBKN)

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

- COBPEMEHHbI TEOPETUHECKNIA YPOBEHb ONUCAHMS SHEPreTUYECKO CXEMbl YPOBHEN MPUMECHbIX
LIEHTPOB C He3anonHeHHbiMK 3d- 1 4f- obonoykamu;

- TEOPETNYECKME OCHOBbI COBPEMEHHbIX 3KCMEPUMEHTaNbHbLIX METOA0B UCCEA0BAHUS TOHKOM U
CBEPXTOHKOWN CTPYKTYPbl MArHUTHbIX LLEHTOPB;

- COBpPEMEHHbIE 3KCNepuMeHTanbHble pe3ynbTaTbl MO MArHATHLIM CBOWCTBaM TBEpPObIX TEN.

2. NONXEH yMeTb:

NPUMEHSATb COBPEMEHHbIE METOAbI aHaNN3a MarHNTHbLIX CBOMCTB, BKNOYAsh 0COBEHHOCTM
9NEKTPOHHO-AAEPHbIX 1 ANEKTPOHHO- KonebaTtenbHbIX B3auMoaenCTBUIA.

3. [ONXeH BnageTb:

HaBblkaMN CUCTEMHOrO Hay4YHOro aHanmaa npobnem (kak NPMPOAHbIX, Tak U NPOCPECCUOHANbHbIX)
pasfIMYHOro YPOBHS CIIOXHOCTMU;

- HaBblkamy paboTbl C OCHOBHbIMM TEOPETUYECKMMM METOAAMW ONNCAHUS, TaKUMUN Kak METOL,
9PEKTUBHBIX CMIMHOBbIX ONEPATOPOB 1 METOL MONEKYNAPHbIX opbuTanei.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

3HaTb:

- COBPEMEHHbIN TEOPETUYECKMI YPOBEHD ONMUCAHUSA SHEPrEeTUYECKOM CXEMbI YPOBHEN NPUMECHbIX
LIEHTPOB C He3anonHeHHbiMK 3d- 1 4f- obonoykamu;

- TEOPETNYECKME OCHOBbI COBPEMEHHbIX 3KCMEPUMEHTANbHbLIX METOA0B NCCNEA0BAHUS TOHKOM U
CBEPXTOHKOWN CTPYKTYPbl MArHUTHbIX LLEHTOPB;

- COBPEMEHHbIE 3KCMNEePUMEHTalbHbIE Pe3yNbTaTbl MO MarHUTHbIM CBOMCTBAM TBEPObIX TEN.
YmeTb:

- NPUMEHATb COBPEMEHHbIE METOLbl aHaNM3a MarHUTHbIX CBOMCTB, BK/OYas 0COBEHHOCTM
ANEKTPOHHO-A0EPHbIX N 3NEeKTPOHHO- KonebaTenbHblX B3aMMOOENCTBUIA.

Bnapetb:

- HaBblKkaM CUCTEMHOI 0O HAy4YHOro aHanm3a npo6neM (KaK nPUpPOoAHbIX, TaK N I'Ipoq:)eCCVIOHaﬂbeIX)
pPa3M4HOro ypoBHA CNOXHOCTH;

- HaBblkamy paboTbl C OCHOBHbIMM TEOPETUYECKMMM METOAAMW ONMNCAHUS, TaKUMUN Kak METOL,
300EKTUBHBIX CMIMHOBbIX OMNEPATOPOB 1 METOL MONEKYNSAPHbIX opbuTanei.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS ANCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycka K 3a4eTy
28 6annos.

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

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnvHbl "Teopus npuMecHbIX LeHTpoB B Kpuctannax'; 011800.68 Pannodusnka; npogeccop, A.H. (npodeccop) EpemnH

71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Paagmen ayauTopHOM paborThbl,
Hepnens UX TPYAOEMKOCTb Tekywume coopmbl
N ,D,ulc\:nuunnunbll CemecTp|. o cTpa (B yacax) \ll(l-cl;"mpgr:mp
oAyn4 Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi

Tema 1. BeegeHwe. JomatuiHee
1.|B3anmopencrene 2 1 2 0 0 3ajaHve

BaH-pep-Baanbca.

Tema 2. ObMeHHOoe

B3aMMoOencTeue.

OpToroHanmsauuns KOHTpPONbHas
2.|BONHOBbIX QPYHKLMIA MO 2 2-5 4 4 0 pabota

Borontobosy- JleBanHy.

OPPeKTUBHBIN

oneparop.

Tema 3. KoBaneHTtHas [OMAWHEE

cBasb. MeTon
3. MONEKYNSIDHBIX 2 6-8 2 4 0 3apaHve

opbuTtanei

Tema 4. JluraHgHas npeseHTauns
4. CBEpPXTOHAd CTPyKTypa 2 -1 2 4 0

Tema 5. Pegykuus
5.|napameTtpos Cnatepa B 2 12 2 2 0 KOTMOKBUYM

NPUMECHbIX LieHTpax

KOHTpPO/bHas

6.|TeMa 6. SpcpekT > |1315| 4 2 0 pa6ota

Ana-Tennepa

Tema . NITorosas 3avet
" |doopma KOHTpoOns 2 0 0 0

Ntoro 16 16 0

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. BeepeHune. Bsaumopencrteue BaH-nep-Baanbca.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

Baaumopnenctene BaH-gep-Baanbca. NonspnsyemocTb aTOMOB.

Tema 2. O6MeHHOe B3anMogencTene. OpToroHannsaums BOIHOBbIX PYHKLUNA NO
Boronto6oBy- JleBanHy. 3cpchekTUBHBIN oneparop.

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

WNoHHble kpucTtannbl. MNoTeHumansl BopHa Maiiepa. KBaHToBOE onucaHuH. Onepatop 06MeHHO
aHTMCMMMETpM3auunn 1 ero ceoictea. OpToroHann3aums BONHOBbLIX PyHKLUMIA No BorontoboBsy-
NeBamnHy. OPPEKTUBHbIN onepaTop NPsiMoro 06MeHHOro B3aMMoOencTBus.

npaktnyeckoe 3aHsitne (4 4aca(os)):

MpencTaBneHve onepartopa NepecTaHoBOK Yepes CNMHOBbIE ornepaTopbl. TexHuka pacyerta
VHTErpanos nepekpbiBaHns. Moaenb 06MeHHbIX KaHanos

Tema 3. KoBaneHTHas cBA3b. MeTon MONEKYNsApHbIX opbutanen

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnvHbl "Teopus npuMecHbIX LeHTpoB B Kpuctannax'; 011800.68 Pannodusnka; npogeccop, A.H. (npodeccop) EpemnH

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
MoH Monekynbl Bogopoaa. KosaneHTHas cBs3b. MeTon MonekynsipHblx opbutanei.
npakTudeckoe 3aHsitne (4 yaca(os)):

MonyyeHne MonekynsipHblx opbuTanein ons oKTasapuyeckux KoMnnekcos. Penykumsa opbuTtanbHOro
MOMEHTa B NMPMMECHbIX LIEHTPaX.

Tema 4. JluraHgHasi cBepXToHasi CTPyKTypa
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MexaHn3mbl OpPMNPOBAHNS NNTFaHOHON CBEPXTOHKON CTPYKTYpPbl. [lapaMeTpbl NnepeHeCceHHON
MNOTHOCTMW.

npaktnyeckoe 3aHsitne (4 4aca(os)):

Pacuyet napameTpoB CAMHOBOM NAOTHOCTN MOHOB B OKTAdAPUYECKMX KOMMNEKCaXx.
Tema 5. Penykuunsa napametpoB Cnatepa B MPMMECHbIX LIeHTpax
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MeTon HanoXeHns KOHGUrypaLmnin B Teopun NPUMECHbIX LEHTPOB. Penykuns napametpos Cnatepa
NPV BHELPEHMMN NOHOB B BEWECTBO.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Mogaenb 06MeHHbIX 3apsaa0B B TEOPUN KPUCTANIMYECKOrO Nons
Tema 6. AcpcpekT AHa-Tennepa

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

SﬂeKTDOHHO-KOﬂe6aTeﬂbHOG B3ammogeicTeue . Aognabatuyeckmne noteHumansbl. BI/I6pOHHbIe
coctosgHnA. CTaTtuyecknin 1 oUHaMU4eCKunin cny4yaun.

npaKkTu4eckoe 3aHsitne (2 yaca(os)):
TyHHenbHble pacwenneHns. dakTopbl BUBPOHHOK peayKLunw.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camocTostensHon [TpyA0eMKOCTb ;%%%:L:?:;Egg;
AducumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. BBenenue. noaroToBka
1.|B3anmopencrteume 2 1 JoMaLllHero 2 ggzgﬁ;eee
BaH-nep-Baanbca. 3agaHus
Tema 2. ObMeHHOoe
B3aMmoaencTeue.
OpToroHanu ns MnoaOroToBk
pTOroHanMaauns OLroToBKa LoMawHee
2.|BONHOBbIX PYHKLNIA MO 2 2-5 |pomauwHero 12 3anaHve
Borontobosy- JleBaounHy. 3agaHung
OPAEKTUBHbBIN
oneparop.
Tema 3. KoBaneHTHas
MoaOroToBK
3 |CBA3b. Meton 5 6-8 ugﬂazl?uerc? 6 nomailHee
‘IMonekynsapHbIX sananus 3apaHne
opbuTtanei
Tema 4. lvraHpoHas rnogroToBka K
4. 2 -11 n H
CBEpPXTOHas CTPyKTypa 9 npeseHTauum 6 peseHTaumns
Tema 5. Penykuuns
MOoAOroToBKa K
5./napametpos Cnatepa B 2 12 K(c))J"IuﬂgKgVI 31 10 KOMNNMOKBUYM
NPUMECHbIX LLeHTpax ymy
MnoaOroToBk
6 Tema 6. OdpgoekT > 13-15 ugﬂaczugerg 4 nomMawHee
(Ana-T
a-Tennepa sanaHms 3agaHuve
PerncrpaumnoHHblii Homep 6121814 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma ancumnnvHbl "Teopus npuMecHbIX LeHTpoB B Kpuctannax'; 011800.68 Pannodusnka; npogeccop, A.H. (npodeccop) EpemnH

Buabl
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
WNtoro 40

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

neKkunn, NpakTnYeckme 3aHATUS, caMoCcToATeNbHas paboTta cTyaeHTa (BbIMONHEHWE MHANBUAYANbHbIX
LOMALWHMX 3a8aHWUI), KOHCYNbTaLmWN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. BeepeHue. Baaumonencteue BaH-pep-Baanbca.
JoMalwHee 3afaHune, NpuMepHble BOMpPOoCHI:
MeToabl aKCNepuUMeEHTanbHOro onpeaeneHns noteHumnanos bopHa-Maiepa.

Tema 2. O6MeHHOe B3anMmopencTene. OpToroHanusaums BoNHOBbIX oyHKLUUIM no Borono6osy-
NesauHy. 3dppekTUBHLIN oneparop.

JIoMallHee 3a8aHve , NPUMepHbIe BONPOCHI:

PacueTt nHTerpanos nepekpbiBaHWs N0 PasnuyHbIM TUMaM CBA3MW.

Tema 3. KoBaneHTHas cBsi3b. MeTon MONEKYNSpHbIX opbutanen

LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

MocTpoeHne MONeKynspHbIX OPOUT A8 3a4aHHbIX KOHPUrypauuii KOMNNEKCOB.
Tewma 4. JluraHoHas cBepXTOHasa CTPYKTypa

npeseHTauuns , NpMMepHble BOMPOCHI:

BbiBoa chopMyn ons napameTpoB NepeHeCceHHbIX CIMHOBLIX MNOTHOCTENW. PacyeT MaTpuyHbIX
9NEMEHTOB onepaTtopa 3NeKTPOHHO-S0EPHOr0 B3aMOAENCTBUSI HA MONEKYNSIPHBIX OpbuTansix.

Tema 5. Pepykuunsa napametpoB Cnatepa B MPMMECHbIX LIeHTpax
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

CpasHeHune metogos MOJIKAO v MeTona HanoXeHns KOHUrypawmi.
Tema 6. 3cbchekT AHa-Tennepa

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

DOHHOHbIE caTenIMTbl B ONTUYECKUX CNEKTPax NPUMECHbIX LEHTPOB
Tema . UToroesas popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

Bonpocol

. I30TponHoe 0bMeHHOEe B3anMoaencTBume.

. AHM30TpONHOE 0OMEHHOE B3aMOLENCTBIE.

. J1BONHOIN OOMEH.

. Mopenb 06MeHHbIX 3apSA0B B TEOPUM KPUCTANIMYECKOrO MONS.

. JluraHoHOe CBEpPXTOHKOE B3aUMOOeNCTBUE .

. MeTon MonekynsipHbIx opbuTaneii.

. ONeKTpoHHO-KonebatenbHoe B3aumoaeincTene. ddpdekT AHa-Tennepa.
. BepoaTHOCTM nepexonos B NPUMECHbIX LieHTpax.

0O NO O~ WN =

KETPOHHBH
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7.1. OcHOBHas nuTteparypa:

1. HaHomatepuanbl, HAHOCTPYKTYpbl, HaHoTexHonorun / A. V. T'yces .? I3paHue 2-e, ncnpasneHHoe
.? Mockga : ®usmatnut, 2009 .? 416 c. : un. ; 22 cM. ? bubnuorp. B KoHue . ? MImeH. ykas.: c.
406-407 .? NpenM. ykas.: c. 408-414.

2. Mukpockonunyeckme Monenv B KOHOEHCUPOBaHHbIX cpenax. M. B. EpemuH, YuebHoe nocobue
Kry, 2011, 112c.

http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

3. TkauyeHko d. A.OnekTpoHHbIe Npnbopbl 1 ycTpoicTBa: YuebHuk / d.A. TkadveHko. - M.:
NH®PA-M; MH.: Hos. 3HaHue, 2011. - 682 c.: nn.; 60x90 1/16. - (Bbicluee obpasoBaHue).
(nepennet) ISBN 978-5-16-004658-7, 2000 aka3.

http://www.znanium.com/bookread.php?book=209952

7.2. lononHutenbHasa nureparypa:

1. ONeKTPOHHbI NapaMarHUTHbIN Pe3oHaHC MOHOB NepexoaHbIx rpynn . Tom. 2 / Abparam A. BnvHu
b.// ,M.: Mup. Tom. 2, 1973

2. MankuH b.3. KeaHToBas Teopus napamarHetuama. KoHcnekT nekuuin. 13-so K®Y, 2006, 83 c.
Ckayarb: http://kpfu.ru/portal/docs/F800871619/quant_theory_param.pdf

7.3. UHTEepHeT-pecypcChbl:

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

JlaHHble 0 CTpyKType KpucTannos B 6a3e faHHbIX - http://www.crystallography.net
NHpopmaumoHHbii 6tonneteHb "MEPCT". MNepcnekTrBHblEe TExHONOrW. - http:/perst.issp.ras.ru
MeTononyeckne nocobus - http://www.kpfu.ru/main_page?p_sub=8205

lMporpamma ong pacyerta 3-j, 6-j u 9-j cumBonos - http://plasma-gate.weizmann.ac.il/369j.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "Teopuns NPUMECHbIX LLEHTPOB B KpucTannax" npegnonaraet UCnonb3oBaHme
cnepnylowero maTepuanbHO-TEXHUYECKOro obecneyeHmns:

Y4yebHo-MeToOmnyeckas nutepatypa ans JaHHOW OMCUMNAVHBI UMEETCS B HANNYUK B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWwmnTy ULMPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnoeueM o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A51s1 06pa3oBaTenbHOro Npouecca 3naHusm ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BIMO.

JlekumoHHas ayaonTopusa, KHUr no cneunasibHoOCT , MeEToanN4Yeckme I'IOCOGVIFI, NHTEPHET

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BIO n yyebHbIM nnaHoM no
HanpasneHnto 011800.68 "Pannoduamka” n marmcrepckom nporpamme KsaHtoBas pagmodonsvka .
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