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Mporpamma ancumnnuHbl "Teopusi NpUMecHbIX LeHTpoB B Kpuctannax"; 03.04.03 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH

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

[aHHas yuebHas aucuunnmnHa BkntodeHa B pasgen " 51.B.0 0.6 OucuunnmHel (Mogoynm)" OCHOBHOM
obpasosaTtenbHoi Nnporpammbl 03.04.03 Pagnodumanka n oTHOCUTCS K 06513aTeNbHbIM OUCUUMINHAM.
OcBauBaetcs 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).

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 ancumnnuHbl "Teopusi NpUMecHbIX LeHTpoB B Kpuctannax"; 03.04.03 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH

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.);
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Mporpamma ancumnnuHbl "Teopusi NpUMecHbIX LeHTpoB B Kpuctannax"; 03.04.03 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH

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

Buabl n yacobl
Paagmen ayauTopHOM paborThbl,
Hepens MX TOYAO0EMKOCTb Tekywiue oopMbl
Aucuaniane - CeMeCTPCeyeorpa (8 acax) Yorpans
Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi
Tema 1. BeeneHue. Eov'ﬁzmﬁ';:oe
..B3anmopenctemne 2 1 2 0 0 sananne
BaH-pep-Baanbca.
Tema 2. ObMeHHoe
B3aMMoOOencTBue.
OpToroHanmsaums KoHTponbHas
.|BONHOBBIX OYHKLMI NO 2 2-5 4 4 0 paboTta
Borontobosy- JleBaunHy.
O FPEKTMBHBIN
onepartop.
Tema 3. KoBaneHTHas [NMncbmeHHOE
cBsA3b. MeTon i nomalHee
‘IMOnekynapHbIX 2 6-8 2 4 0 3agaHue
opbuTtanei
Tema 4. JluraHgHas MpeseHTaums
‘lcBEPXTOHASA CTPYKTYpa 2 9-11 2 4 0
Tema 5. Pegykuus
.\napameTtpos CnaTepa B 2 12 2 2 0 Konnoksuym
NPUMECHbIX LIeHTpax
KoHTtponbHas
6.|TeMa 6. SpcpekT > |1315| 2 0 0 pa6ota
Ana-Tennepa
Tema . toroeas 3avert
" |doopma KOHTpoOns 2 0 0 0
NTtoro 14 14 0

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. BeepeHune. Bsaumopencrteue BaH-nep-Baanbca.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):
Baaumopnenctene BaH-gep-Baanbca. NonspnsyeMocTb aTOMOB.
Tema 2. O6MeHHOe B3anMmogencTene. OpToroHannsaums BOIHOBbIX PYHKLUNA NO

Boronto6oBy- JleBanHy. 3cpchekTUBHBIN oneparop.

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

WNoHHble kpucTtannsl. MoteHumansl BopHa _Maiiepa. KBaHToBOE onuncaHuH. OnepaTtop 06MeHHOA
aHTUCUMMETpM3aumm n ero ceoiictea. OpToroHann3aums BONHOBbIX oyHKUMIA no Borontobosy-

NeBanHy. S eKTNBHbINA onepaTop NPsIMOro 06MEHHOro B3anMoaeNCTBUS.
npaktnyeckoe 3aHsitne (4 4aca(os)):

MpencTaBneHve onepartopa NepecTaHoBOK Yepes CNMHOBbIE onepaTopbl. TexHuka pacyerta
VHTErpanos nepekpbiBaHns. Moaenb 06MeHHbIX KaHanos
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Mporpamma ancumnnuHbl "Teopusi NpUMecHbIX LeHTpoB B Kpuctannax"; 03.04.03 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH

Tema 3. KoBaneHTHas cBA3b. MeTon MONeKynsipHbix opbutanen

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

NoH monekynbl Bopopoaa. KoaneHTHas cBsiab. MeTon MonekynsipHbix opbutanei.
npaktnyeckoe 3aHsitne (4 4aca(os)):

MonyyeHne MonekynsipHbix opbutanein ons oKTadapuyeckKnx KoMnnekcos. Peaykuns opbutansHOro
MOMEHTa B NMPUMECHbIX LIeHTpax.

Tema 4. JluraHgHasi CBepXTOHasi CTPyKTypa
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MexaHn3mbl hOpPMMPOBAHUS NUTAHOHON CBEPXTOHKOW CTPYKTYpbl. [lapameTpbl nepeHeceHHow
NAOTHOCTW.

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

PacuyeT napameTpoB CNMHOBOM NAOTHOCTN MOHOB B OKTA34PUYECKMX KOMMNEKCaXx.
Tema 5. Penykuunsa napametpoB Cnatepa B MPUMECHbIX LIeHTpax
JNeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MeToqn HanoXeHus KOHGUrypaLmnin B Teopun NpUMeCHbIX LeHTPoB. Penykuns napametpos Cnatepa
NPV BHELPEHNM NOHOB B BEWECTBO.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Moanenb 0OMeHHbIX 3apS40B B TEOPUUN KPUCTANIMYECKOrO Nons
Tema 6. 3cppekT AHa-Tennepa

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

AnekTpoHHO-KonebaTenbHoe B3aumoaenictemne . Agnabatnyeckne noteHumansl. BubpoHHble
COCTOAHUSA. CTaTUYECKUA N GUHAMUYECKUIA CyHau.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepnens | camocTositensHon [TpyA0eMKOCTb g:,m::,';?:;ﬁﬁgﬁ
AducunnnuHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. BeepgeHue. noarotoeka
1.|Bsanmopneicteme 2 1 JomatuHero 2 ggx::JMHee ©
BaH-nep-Baanbca. 3anaHus
Tema 2. ObmMeHHOoe
B3aMMOJLeNCTBME.
ToroHanusauus NoAroToBK
OpToroHanuaay, } OAroToBKa oMAWHee
2.[BONMHOBbIX (PYHKLMI MO 2 2-5 |pomallHero 12 3anaHme
Borontobosy- JleBauHy. 3afaHuns
OhheKTMBHBINA
oneparop.
Tema 3. KoBaneHTHas
noaroToBk
3 cBA3b. Meton 5 6-8 ugﬂaczuSerg 6 nomalHee
‘IMonekynsapHbIX sananns 3anaHue
opbutanei
Tema 4. JlurangHas NoAroToBka K
4. ) 2 -11 n HTauu
CBEpPXTOHas CTPyKTypa 9 npeseHTauuun 6 pe3eHTaLNA
Tema 5. Penykuus
noaroToBka K
5.\[napametpos Cnatepa B 2 12 KCC))#}'ICC:K(;VI ‘3 10 KONNOKBUYM
NPUMECHbIX LIEHTpax yMy
NoAroToBK
Tema 6. OdpgoekT OLroToeka noMawHee
6'9|Ha-Tenne a 2 13-15 (nomaiuHero 8 sananmne
P 3anaHus
NToro 44

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PermcTpaumoHHblit Homep 612618 ;i{

3
CtpaHuua 6 n3 9. 11! yu

o



Mporpamma ancumnnuHbl "Teopusi NpUMecHbIX LeHTpoB B Kpuctannax"; 03.04.03 Pagnodmamka; npodeccop, a.H. (npodeccop) EpemuH

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

neKkumn, NpakTn4yeckme 3aHsATUs,, caMocTosiTenbHas paboTa cTyaeHTa (BbIMONHEHME MHAUBUOYANbHbIX
LOMAaLWHMX 3a0aHUI), KOHCYNbTaLWN.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTtauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. Bsaumopencreme BaH-gep-Baanbca.
JoMalHee 3afaHune , NpuMepHble BOMpPOCHI:
MeTonbl aKCnepuMeHTanbHOro onpeneneHns noteHumnanos bopHa-Maiepa.

Tema 2. O6MeHHOe B3auMmopenctene. OpToroHanusaums BONHOBbIX coyHKLUUIM no Borono6osy-
NesauHy. 3dpcpekTUBHLIN oneparop.

JoMallHee 3agaHue , NpUMepHbIe BOMPOCHI:

Pacyet nHTerpanos nepekpbiBaHUS N0 PasnnNyHbIM TUNaM CBA3N.

Tema 3. KoBaneHTHas cBsi3b. MeTon, MoneKynsipHbIX opbutanen

JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

MocTpoeHne MonekynsipHbIX OpOuT ANns 3aAaHHbIX KOHAOUIypauuin KOMANEKCOB.
Tema 4. JluraHgHasi cBepXTOHasi CTPYKTypa

npe3eHTauuns , NpUMepHble BONPOCHI:

BbiBoa chopMyn ons napameTpoB NepeHeceHHbIX CIMHOBbLIX MNOTHOCTENW. PacyeT MaTpuyHbIX
3NEMEHTOB onepaTtopa 3MeKTPOHHO-S0ePHOr0 B3anMOAENCTBASI HA MONEKYNSPHbIX opbuTansix.

Tema 5. Pepykuus napametpos Cnatepa B NPUMeCHbIX LLeHTpax
KONMOKBUYM , NPUMEPHbIE BOMPOCHI:

CpasHeHune metogos MOJIKAO 1 MeTofa HanoXeHns KoOHUrypawmia.
Tema 6. cpchekT AHa-Tennepa

JoMallHee 3ajaHve , NPUMepHbIe BONPOCHI:

DOHHOHbIE CaTeNNNTbl B ONTUYECKUX CNEKTPAaxX NPUMECHbIX LEHTPOB
Tema . UToroeasi popma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

Bonpochl

. M3oTponHoe obMeHHOE B3aMMoaencTBme.

. AHM30TpONHOE 0B6MEHHOE B3aUMOLENCTBME.

. [1BOiHO OOMEH.

. Mogenb 06MeHHbIX 3aps00B B TEOPUM KPUCTANIMYECKOro MONS.

. NluraHgHOEe CBEPXTOHKOE B3anMOOENCTBME .

. MeTon monekynsipHblx opbutaneii.

. OneKkTpoHHO-KonebarenbHoe B3aumoaeincTane. ddpdekT AHa-Tennepa.
. BeposiTHOCTN NepexonoB B MPUMECHbIX LEHTpaXx.

0O NO O~ WN =

Bonpocbl cnocobcTBytoT passuTuio komneteHumin; OK-1, OK-5, MK-1, MK-2, NK-7.

7.1. OcHOoBHas nuTeparypa:
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7.3. UHTepHeT-pecypcChbl:

apxmB nybnukauwnii no cmauke - http://xxx.lanl.gov/find/cond-mat

LaHHble 0 CTpyKType KpucTtannos B 6ase gaHHbIX - http://www.crystallography.net
NHopopmaumoHHbii 6ronneteHb "TIEPCT". MNepcnekTmBHble TexHoNoru. - http:/perst.issp.ras.ru
MeTonnyeckne nocobus - http://www.kpfu.ru/main_page?p_sub=8205

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

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gucumnnnuHbl "Teopusa NpUMECHbIX LEHTPOB B KpucTannax" npegnonaraeTt Ucrnonb3oBaHne
CnenylowWero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:

Y4yebHo-mMeToOmnyeckas nutepatypa ans 4aHHOW OAMCUMNAVHbI UMEETCS B HANNYun B
3NEKTPOHHO-bMbnnoTeyHol cucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
OnekTpPoHHO-6MbnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy UMGPOBOro KOHTEHTA y4ebHO-MEeTOAMYECKON NMTepaTypbl Ansl By30B C
ycnoeueM obsi3atenbHoro cobntoaeHns aBTopckmx U cMexHblx npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06Xx0anMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BIMO.

JlekumoHHas ayonTopumsa, KHUrm no cneunasibHOCT , MeETOONYECKne nocobwus, NHTEepHeT

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuio 03.04.03 "Pagnoduamka” n maructepckon nporpamme KsaHtoBas panmousmka .
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