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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 AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuUL(bl) 72 yaca(oB).
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.);
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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 CTpyKTypa U coaepxaHue ayauTopHon paboTbl Mo aucuunanHe/ MOayno

TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Bugabl n yachbl
Paagmen ayauTopHOM paborThbl,
Hepnens UX TPYAOEMKOCTb Tekywume coopmbl
'D'"Kn":)':lr;;}r;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi
Tema 1. BeegeHuwe. nomaiuHee
.|B3anmopeincrteme 2 1 4 0 0 3afaHue
BaH-pep-Baanbca.
Tema 2. ObmeHHOe
B3ammomencTsume.
OprtoroHanusaums KOHTpONbHas
.|BOTHOBbLIX QPYHKLMIA NO 2 2-5 6 0 0 pabota
Borontobosy- JleBanHy.
OPPeKTUBHBIN
oneparop.
Tema 3. KoBaneHTHas [OMAWHEE
caA3b. Meton 2 | 68 | 6 0 0 |samarve
"IMONEeKynspHbIX
opbuTtanei
Tema 4. JluraHaHas 5 9-11 6 0 0 2:;::;“:6
‘lcBEpPXTOHAsA CTPYKTypa
Tema 5. Penykumns KOHTPONbHas
.\napameTtpos CnaTepa B 2 12 4 0 0 pabota
NPUMECHbIX LIeHTpax
omalHee
Tema 6. OcpdpekT A
6'9|Ha-Tennepa 2 13-15 6 0 0 3apjaHue
WNtoro 32 0 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. BBepeHue. Bsaumopnencreme BaH-gep-Baanbca.
JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):
Baaumopencteue BaH-gep-Baanbca. lNonsprsyeMocts atoMos.

Tema 2. O6MeHHOe B3auMmopencTemne. OpToroHannsaumsi BONMHOBbIX PYHKLUNA NO
Boronto6oBy- JleBanHy. 3cpcheKTUBHBIN oneparop.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

WNoHHble kpucTtannsl. MNMoteHumansl BopHa _Maitepa. KBaHToBOE onmncaHuH. OnepaTtop 06MeHHOA
aHTUCUMMETpM3aumm n ero ceorictea. OpToroHann3aums BONHOBbLIX (OyHKUMIA No Boronobosy-

NeBavHy. ShdpeKTUBHBIA onepaTop NPSIMOro 06MEHHOro B3aMMOLENCTBUSI.

Tema 3. KoBaneHTHas cBsi3b. MeTon, MoneKynsipHbIX opbutanen
JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):
NoH monekynbl Bogopoaa. KosaneHtHas cBa3b. Meton MonekynspHbix opbutanei.
Tema 4. JluraHgHasi CBepXTOHas CTPYKTypa
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Mporpamma ancumnnvHbl "Teopus npuMecHbIX LeHTpoB B Kpuctannax'; 011800.68 Pannodusnka; npogeccop, A.H. (npodeccop) EpemnH

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MexaHn3Mbl (pOPMUPOBAHUS TUFAHAHON CBEPXTOHKOW CTPYKTYpbl. [MapameTpbl nepeHeceHHo
MAOTHOCTW.

Tema 5. Penykuus napametpoB Cnatepa B NPMMECHbIX LIeHTpax
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

MeTon HanoXeHns KoHdMrypauun B Teopum npuMecHbIX LeHTpoB. Peaykunsa napameTtpos Cnatepa
npwv BHEOPEHUN NOHOB B BELECTBO.

Tema 6. 3cppekT AHa-Tennepa
JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

AnekTpoHHO-KonebaTenbHoe B3aumoaencteune . Agnabatnyeckne noteHumansl. BubpoHHble
cocTosHUA. CTaTMYECKNn N QUHAMUYECKUIA Cryyau.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Paspen Cemect Hepens | camocTositensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 1. BeegeHue. NnoAroToBka
1.|B3aumopeincrtene 2 1 JomalluHero 2 ggx::':”;:e
BaH-nep-Baanbca. 3anaHus
Tema 2. ObmeHHOE
B3aMMOoOencTBue.
OproroHanuaaums noaroToBka
2.|BONTHOBbIX PYHKUMIA MO 2 2-5 |oDomalHero 12 ggz:&;eee
Borontobosy- JleBaounHy. 3agaHuns
O FPEKTMBHbBIN
oneparop.
Tema 3. KoBaneHtHas
3 |CBA3b. Meton 5 6-8 zgﬂ;ﬂﬁgfg 6 nomailHee
‘IMonekynsapHbIX sanaHus 3agaHue
opbuTanei
Tema 4. JluraHgHas noaroToBka K
4. 2 -11 n HTauuns
CBEpXTOHas CTPyKTypa 9 npeseHTauum 6 peseHTau
Tema 5. Penykuns
5.|napametpos Cnatepa B 2 12 28#;8;33K3 « 10 KONNMOKBUYM
NPUMECHbIX LIeHTpax yMy
noaroToBK
Tema 6. SdpgoekT ofroroska nomMawHee
6. SHa-Tennepa 2 | 13-15 |nomawsero 4 3apjaHue
3anaHus
Ntoro 40

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

neKkunn, NpakTnYeckme 3aHATUS, caMocTosATeNbHas paboTta cTyaeHTa (BbIMONHEHWE MHANBUAYANbHbIX
LOMALWHMX 3aaHWUI), KOHCYNbTaLWN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue. Bsaumopnencreue BaH-aep-Baanbca.
JoMalwHee 3agaHune, NpUMepHble BOMpPOCHI:

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

MeTonabl aKCnepuMeHTanbHOro onpeaeneHns noteHunanos bopHa-Maiepa.

Tema 2. O6MeHHOe B3anMmopenctene. OpToroHanusaums BONMHOBbIX oyHKLUUIM no Borono6osy-
NesauHy. 3dpcpekTUBHLIN oneparop.

JoMallHee 3ajaHune , NpuMepHble BOMpPOCHI:
Pacuet nHTerpanos nepekpbiBaHus No pasnuyHbIM TUMaM CBA3MW.

Tema 3. KoBaneHTHas cBsi3b. MeTon MmonekynsipHbix opbutanen

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

MocTpoeHne MonekynspHbIX OpOUT AN 3a4aHHbIX KOHPUrypauuii KOMNNEKCOB.
Tema 4. JluraHgHasi cBepXTOHasi CTPYKTypa

npeseHTauuns , NpMMepHbIe BOMPOCHI:

BbiBoa chopMyn ons napameTpoB NepeHeceHHbIX CIMHOBLIX MNOTHOCTENW. PacyeT MaTpuyHbIX
3NEMEHTOB onepaTtopa 3NMeKTPOHHO-S0ePHOr0 B3anMOAENCTBAS HA MONEKYNSIPHbIX OpbuTansix.

Tema 5. Pepykuus napametpos Cnatepa B NPUMECHbIX LLeHTpax
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

CpasHeHune metogos MOJIKAO 1 MeTofa HanoXeHns KOHUrypawmia.
Tema 6. 3cppekT AHa-Tennepa

JfoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

DOHHOHbIE CaTenNNTbl B ONTUYECKUX CNEKTPAaxX NPUMECHbIX LEHTPOB

MpuMepHbIE BONPOCHI K 3a4eTy:

Bonpochl

1. N30TponHoe 0OMeHHOE B3aMMOAENCTBME.

2. AHM30TpONHOE 0OMEHHOE B3aMOOENCTBME.

3. [1BoiiHOIH 0BMEH.

4. Mogenb 06MeHHbIX 3apsa0B B TEOPUM KPUCTANINYECKOrO MOns.

5. JlurangHoe cBEpPXTOHKOE B3aMMOLENCTBME .

6. MeTon MonekynspHbix opbutanei.

7. OnekTpoHHo-konebaTenbHoe B3aumoaencTemne. ddpdekT AHa-Tennepa.
8. BeposTHOCTM NepexonoB B MPMMECHbIX LEHTPax.

7.1. OcHOBHas nuTeparypa:

1. HaHoMaTepwuanbl, HAHOCTPYKTYpPbl, HAHOTexHoNoruum / A. V. Nyces .? \agaHne 2-e, ncnpaeneHHoe
.? Mockea : dnamatnut, 2009 .? 416 c. : un. ; 22 cM. ? bubnuorp. B KoHUe . ? VIMeH. ykas.: C.
406-407 .? NpenM. ykas.: c. 408-414.

2. Mukpockonunyeckme Moaenu B KOHAEHCUPOBaHHbIX cpenax. M. B. EpemuH, YuebHoe nocobue
KIry, 2011, 112c.

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

3. TkauyeHko d. A.OnekTpoHHbIe Npnbopbl 1 ycTpocTBa: YHebHuk / d.A. TkadyeHko. - 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. JlononHuTenbHasa nuteparypa:

1. ONEeKTPOHHbIN NapamMarHUTHbIN Pe30HaHC MOHOB nepexoaHbix rpynn, Tom. 11/ A. Abparam, b.
BnvHn, Towm. I, Mup, Mockea, 1973, 349c.
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.B.
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Ckauvartb: http://kpfu.ru/portal/docs/F800871619/quant_theory param.pdf

7.3. UHTepHeT-pecypcChbl:

apxus nybnukauwnii no dmauke - http://xxx.lanl.gov/find/cond-mat

JaHHble 0 CTPYKType kpuctannos B 6ase aaHHbIX - http://www.crystallography.net
NHpopmaunoHHbii 6ronneteHb "TMIEPCT". NepcnekTmBHble TexHoNorw. - http:/perst.issp.ras.ru
MeTonunyeckne nocobus - http://www.kpfu.ru/main_page?p_sub=8205

Mporpamma onga pacyeta 3-j, 6-j u 9-j cumeonos - http://plasma-gate.weizmann.ac.il/369j.html

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve oucunnnuHbl "Teopus NpUMECHbIX LLEHTPOB B KpucTannax" npegnonaraeTt Ucrnonb3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

Y4yebHo-MeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HANNYun B
3NEKTPOHHO-bMbnnoTeyHol cnucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NuTepaTypbl Ons By30B C
ycnoeuem obsi3atenbHoro cobntoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06X0AnMbIM A51s 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
NCNONb30BaHNEM MHHOBALIMOHHBIX TEXHONIOTMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

NekumnoHHas ayamTopus, KHAMA Mo creumnanbHOCTU , MeToANYecKne nocobusi, MHTepHeT

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011800.68 "Pannodumamka” n marmcrepckon nporpamme KsaHtoBas pagmogousnka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 66814 5AE
CtpaHnua 8 n3 9. 111 yHlf[

S OEMALR G



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

ABTOpP(bI):

EpemuH M.B.

" 201 __r.
PeueH3eHT(bl):

" 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunoHHbili Homep 66814
CrpaHnua 9 n3 9.

A



