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Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Mporpammy ancumnnnHbl paspaboTan(a)(u) 3asepytowmin kadenpoin, o.H. (npodgoeccop) Tarnpos
M.C. Kacbenpa KBaHTOBOM SNEKTPOHMKM 1 paamnocnekTpockonmm OtaeneHme pagmoounankm um
NHopPMaUMNOHHBIX cuctem , Murat. Tagirov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

LlensiMn ocsBoeHuns ancumnnnHbl (Moayns) - dusmka KOHAEHCMPOBAHHOIO COCTOSHUS SABNSIOTCS
N3yyeHne ¢ eanHON TOYKN 3pEeHNS COBPEMEHHbIX NPeacTaBnieHnin 0 Npupoae KBasn4acTul, B
KOHAEHCMPOBAaHHbIX Cpefax, NonyYyeHne HaBblIKOB PaboTbl C COBPEMEHHBIMU TEOPETUYECKUMU
MeToOamn onnucaHnsa CBOMCTB Kak XOPOLLO M3BECTHbIX KBa3N4acTuLl, Tak U HOBbIX TUMOB KBa3n4acTuLl.
N3noxeHuns nocTpoeHo Takmm 06pasom, YTo He TpebyeTcsa 3HaHWIA cneumanbHbIX pa3nenos
TeopeTNYECKOn PU3NKN.

2. MecTO oMcUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

HanHHas yuebHas aucuunnnHa BkntodeHa B pasaen "M2.0B.1 MNpodheccrnoHanbHbIA" OCHOBHOM
obpasosatenbHoi nporpammbl 011800.68 Pagnodmanka n 0THOCUTCS K AMCLMNAUHAM NO BbIGOPY.
OcBauBaeTcs Ha 2 kypce, 3 ceMecTp.

OucumnnmnHa "®unamka KOHAEHCMPOBAHHOIO COCTOSIHMS" BXOAUT B 610K NPOPECCUOHANBbHOrO LMKna
MOAroTOBKM MarncTpos no HanpasneHunto 011800.68 - "Pagnogmamrka” n aBnsetcs Heobxoonmown ons
N3y4eHUs B pamkKax Marnctepckom nporpamMmbl "dusnka MarHUTHbIX SBReHNR"

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

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETEHLUN

CNOCOBHOCTbIO NCMNONb30oBaTb 6a30Bble 3HAHWS U HABbIKM

Lndop KomMneTeHUUH

OK-10 yrnpasfieHUs MHgopMaLmen ons peweHns nccnenosarenbCckmnx

(0bLwekynbTypHbIE npodpeccrnoHanbHbIxX 3aaad, cobnoaatb OCHOBHbIE TpeboBaHUs

KOMreTeHuun) NHCPOPMaLIMOHHON 6e30MacHOCTH, 3alNTbl FOCYAapPCTBEHHO
TalHbl
CNOCOBHOCTBLIO CaMOCTOATENBHO NPUOBPETATh C MOMOLLbLIO

OK-3 VIH(*)OpMaLl,VIOVHHbIX TEXHONOrMM N NCNoNb30BaThb B

(OBLLEKYNbTYPHBIE NPakTNYECKOA AEATENbHOCTY 3HAHNA 1N YMEHNS, B TOM H1CTe B

KOMNETEHLIN) HOBbIX 061aCTSX, HENOCPEACTBEHHO HE CBSA3AHHbBIX CO Cdhepol
LESATENbHOCTU, pacWMpPsTb U yrnybnaTtb CBOE Hay4yHOe
MVPOBO33pEHNE

OK-5

(0bLwekynbTypHbIE CMOCOBHOCTbLIO BblABUraTb HOBblE MOEU

KOMMNeTeHunm)

AK-1 CNOCOBHOCTbIO K CBOOOAHOMY BNaLEHUIO 3HAHNSIMU

(MPOCHECCUOHANbHBIE dPyHIOaMeHTaNbHbIX pa3aenoB PU3NKM N pagnotn3nku,

KOMNETEHLIN) HEOOX0AMMbIMU ONS PEWEHUS HAYYHO-NCCNenoBaTeENbCKMX
3a4a4y (B COOTBETCTBMM CO CBOUM NPOCOUNIEM MOArOTOBKI)
CMOCOBHOCTLIO K CBOOOAHOMY BafEHMIO
npodheccrnoHanbHO-NPOOMAMPOBAHHBIMU 3HAHNSAMM B 06nacTu

MK-2 NHJOOPMALIMOHHbBIX TEXHONOMNIA, NCMONb30BAHNIO COBPEMEHHbIX

(npodbeccmoHanbHble KOMMbIOTEPHbIX CETEN, MPOrpaMMHbIX NPOLAYKTOB U pecypcoB

KOMMNeTeHunm) WHTepHeT ons peweHns 3anay npodpecCcuoHanbHom

NeAaATeNbHOCTY, B TOM YMC/Ie HaXOo4SWNXCS 3a npenenamm
NPOJOUIbHOM NOArOTOBKU

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 676117 5AE
Crpanunua 3 us 12. il YHI:I

S OEMALIGH



Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Pacwuucposka
Lincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
MK-3 CNOCOBHOCTBIO UCMOMNb30BaTh B CBOEN
Hay4YHO-UCCnenoBaTenbCkon AEATENIbHOCTM 3HAHU
(npodbeccmoHanbHble ay4Ho-ncchenosarenbckolt ASATENbHOCTN SHAHNE
COBPEMEHHbIX MPOBNEM N HOBEMWMNX AOCTUXEHUIA OU3NKM 1
KOMNeTeHLmm)
pannouankin
MK-5 CMOCOOHOCTBIO NPUMEHSTb HA MPaKTUKE HaBbIKWU COCTABEHNS U
MNEHNS HAYYHO-TEXHUYECKOWN AOKYMEHTauUUN, Hay4HbIX
(npodhbeccmoHanbHble ocpopmne aytHo-Te €ckou [AoKyMEHTaumu, Hay
0T4eTOoB, 0630P0OB, [OKNAL0B U CTATEN (B COOTBETCTBUN C
KoMreTeHuunn)
npodounem NoLAroToBKN)

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYLEHT:

1. LONXeH 3HaTb:

CYTb CYLECTBYIOLWMX TEOPETUYECKUX MOLENEN KBA3N4acTuLy

2. DONIXEH yMeTb:

NHTEPNPeTMpoBaTb oU3n4eckmne NpoLecchl 1 ABAEHNS KOHOEHCUPOBAHHOW MaTtepun
3. ONXEH BnaneThb:

MeToLaMun onpeneneHns OCHOBHbIX NapaMeTpoB KBasn4acTtumy,

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

B pesynbTtate 0CBOEHUS OMCUMMAVHBI 00yYatoWMACS OONMXKEH:

3HaTb CyTb CYLECTBYIOWNX TEOPETNYECKUX MOLENEN KBAa3n4acTuy,

YMeTb nHTepnpeTupoBaTb pusnyeckme npouecchbl U ABNeHUS KOHAEHCMPOBAHHOM MaTtepumn
Bnapetb MmeTonamun onpeneneHns OCHOBHbIX MapaMeTpoB KBa3myacTul,

4. CTpyKTypa u cogepxaHve AUCLUMNINHLI/ Mooyns
Obwas Tpya0eMKOCTb AUCLIMINIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHunu(bl) 180 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS OAUCLMMINHBI: 9K3aMeH B 3 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

54 6anna n meHee - "HeyLOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl Mo AucuMnIMHe/ MOAynto
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Bupabl n yachbl
ay,aMTOpHOM paboThbl,
Paspen X TPY[0eMKOCTb
N Ovcumnnuubl/ CemecTp c':z‘g'gf;'al (B yacax) TeK‘{(';')"':Tiﬁszb'
Moayns MpakTK-|abopa-
Nekuum | yeckme | TOpHbIE
3aHATUSA | paboTbl
OucbmeHHOE
P ; y BAEKTPOHH|BIH
& f%f*‘éﬁ@%‘}”r-”%e@ﬁéﬂ%- 3 | 1 | 2 o0 | o ﬂﬁ YHHEEPCHTET




Mporpamma gucumnnunHbl "dursnka KoHAeHCMpoBaHHOro coctosaHus"; 011800.68 Pannodgouamvka; 3asenyowmii kagoenpon, a.H.
(npodpeccop) Tarnpos M.C.

JomMallHee 3agaHune
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Mporpamma gucumnnunHbl "dursnka KoHAeHCMpoBaHHOro coctosaHus"; 011800.68 Pannodgouamvka; 3asenyowmii kagoenpon, a.H.
(npocpeccop) Tarnpos M.C.

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasgen MX TPYAO0EMKOCTb
N OvcumnnuHbl/ CemecTp cl:-:!;':'g?:au (B yacax) TeK‘:('#:%g‘;'pr'
Moayns MpakTu-(Na6opa-
HeKu,vm yeckue | TOpHble
3aHATUA pa60Tb|
Tema 2. CBoncTBa MOnekyn u o
2. |B3aMMOLEeNCTBMA Mexay YacTulamu. 3 2-3 4 4 0 YCTHeir onpoc
MOHOHBI.
Tema 3. OnemeHTapHble lMncbMeHHoe
3 BO30YXOEHUS B 9NEKTPOHHO 3 4-6 6 6 o |nomawHee
" |dbepmm-xunakocTn. Ksasmnyactuubl B 3apaHne
CBEpPXNPOBOAHNKAX.
Tema 4. Taxenble pepMUOHbI.
4. |9nemeHTapHble BO30yXAEHMS B 3 7-9 6 6 0 Pecpepar
NoNynpPoBOOHUKAX.
lNMncbMeHHoEe
5_|Tema 5. T1a3mMoHbl, XONOHb, 3 | 10-11 4 5 0 ggz:;”m”eee
" |CMNHOHbI, MArHOHHI.
Pedbepar
Tema 6. bo3e-OHwWTeNHOBCKas
6. [<OHAeHCaums. MeTon nony4yeHus 3 1913 4 4 0 MpeseHTaums
" |IBOK 1 ee 0CHOBHble (huamyeckme
CBOWCTBA.
KoHTponbHas
paboTa
7 Tema 7. KoMno3uTtHble 3 14 5 5 0 lNMncbMeHHoEe
KBa3n4acTtumupbl. nomauHee
3agaHue
Tema . IToroBas goopma KOHTpOns 3 0 0 0 OKk3ameH
NToro 28 28 0

4.2 CopepxaHue oUCLUMNUHbBI

Tema 1. BBepeHue.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

OneMeHTapHbIe YacTuLbl B KBAHTOBOW MEXaHMKE.

Tema 2. CBoicTBa MONIEKYN U B3aUMOOENCTBUS MeX Oy YyacTuuaMu. GOHOHbI.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

JunonbHble MOMeHTbI Monekyn. MarHuTHble cBonCcTBa Monekyn. HekoBaneHTHble B3auMOAENCTBMIS.
XwunpokocTtu. Teepable Tena.

npaktnyeckoe 3aHsitne (4 4aca(os)):
TpexmepHble kpucTananyeckue pewetkn bpase.

Tema 3. SnemeHTapHble BO30YXAEHUSA B 3NeKTPOHHOU chepmu-xmnakoctu. Ksasmyactuubi B
CBepXxnpoBogHMKaX.

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

OcCHOBHOE cocTosHUE (hepMu-xmnakoctn. Keasnyactuupl Ha Ablpo4HON nosepxHocTn depmu. Bpems
XW3HW KBa3nyacTtul,. SNEKTPOH B Nofe Nepnoanyeckoro noteHumana KpucTanimyeckonm peLeTku.
KBasmmmnynbc pepMmneBCKOro anekTpoHa.

npaktnyeckoe 3aHsitne (6 4aca(os)):

3oHbl BpunntosHa. MNocTpoeHne N303HepreTMYecknx NoBepxHocTen. [JmHammka keasnyactuy, B
Kpuctannnyeckom peweTke. OdpgekTneHas Mmacca oepMNEBCKNX NEKTPOHOB.
ONeKTPOnpPOBOAHOCTb. DNEKTPOHHASA TEMNOEMKOCTb U TENONPOBOAHOCTL. PepMunesckme
9NEKTPOHbI B MOCTOSHHOM MarHUTHOM Mone. SHEPreTU4ecknii CNEKTP KBa3nyacTuL, B KBAHTYIOLWEM
marHuTHoM none. Kyneposckue napbl. Teopust BKL. SnemeHTapHble BO30yXAEHNS 1 CBOMCTBA
CBEpPXNPOBOAHUKOB. AHOPEEBCKOE OTPaXeHNeE.

Tema 4. Taxenble doepMUOHbI. dneMeHTapHble BO36yXaeHUs B NONYNPOBOAHUKAX.
JNleKuMoHHoe 3aHsiTne (6 4yaca(os)):

AdbdpekT KoHpo. PeaoHaHc AbpurkocoBa-Cyna. SnekTpoHbl U Ablpkn. KCUTOHbI.CTaTtuctuka
9KCUTOHOB U ObIPOK.

npakrtnyeckoe 3aHsitne (6 4yaca(os)):

OKCUTOHBI CDpeHKeJ'IFI n BaHbe-MoTTa. OKCUTOHbBI B OBbIXMEPHbIX N O.OHOMEPHbIX CUCTEMAX.
OK30TNYECKNE IKCUTOHbI. DKCUTOHbI B MArHUTHbIX NONsX. BuakcntoHbl. KoHOeHcaumns SKCUTOHOB B
ANEKTPOH-ObIPOYHYIO XNOKOCTb. MHoro4actnyHble 9KCUTOH-NMPMMECHbIE KOMMNEKChbI.

Tema 5. Mna3mMoHbl, XONTOHbI, CTUHOHbI, MarHOHbI.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

|—|Of|$|p0HbI B MeTannax n nonynposogHUKax. [Mna3moHbl B MeTannax. Baanmonencreme nnasMmoHoOB C
peUJeTKOIZ. CnNWHOHBI U XONOHbI. BOBMOXHOCTb cywecTesoBaHuA B B ,EI,BYXMepHOI7I cucteme. MarHoHbl.

npakTudeckoe 3aHsitne (6 yaca(os)):

CeMNOHbI N aHNOHBI, ,upo6Ha9 CTaTuUCTUKA. CD)'IyKTyOHbI. ABTONOKaNN30BaHHbIE COCTOSHUS
HOCUTENen Toka B MarHUTHbIX nonynposoaHUKax. ®a30oHbl. BakaHCKoHbI. CONUTOHDI. (DJ'IyKCOHbI.

Tema 6. Bo3e-dHLWTEeNnHOBCKas KoHaeHcauus. Meton nonyyeHus B3K n ee oCHOBHbIe
cousmyeckue cBoucCTBa.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
Bose-JHwrelriHoBckas koHaeHcaums (b9K). AToMmHbin BOK. MarHoHbin BOK.
npakTnyeckoe 3aHsitne (4 4aca(os)):

CnunHoBble BOMHbl. PeppomMarHoHbl. MarHoHbI B aHTUdoeppomarHeTukax. Metoapl HabnogeHus 63K
B TBEPObIX TENAX.

Tema 7. KoMno3unTHble KBa3nyacTuL,bl.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

mbpuaHble kBa3nyacTuubl. MoNAPUTOHbI. DKCUTOH-MONAPUTOHbI. YCUINTENb NONSPUTOHOB.
KoMno3aunTHble hepMMOHbI U KOMMO3UTHbIE BO30HbI.

npaKkTundeckoe 3aHsitne (2 yaca(os)):
BopTtekcoHbl. CerHeToMarHoHbl. MarHoH-0OOHOHbI. [ennMko-tpOHOHbI. SKCUTOH-NONSPOHbI.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMNINHBI (MOLYNISA)

dopmMbl
Hepe- Buabl Tpyno- K o:r‘:) ons
N Paspen Ce- | na CaMOCTOSsITe/IbHOM eMKOCTb| 1o
AUCLUNINHBI MecTp| ceme pa6ortbl (B ATenbHOM

cTpa CTYAEHTOB yacax) pa6oTLl

NnOAroToBka AomallHero 3agaHus Jomat-
. [remat. 3 | 1 4 |Hee
" |BBeneHwve.

A 3ajaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "dursmka KoHgeHcnposaHHoro coctoaHma"; 011800.68 Pannodusnka; sasenyowmin kadpenpow, a.H.
(npocpeccop) Tarnpos M.C.

Hene- Buabl Tpyno- Kg’;%‘;:'ﬂ
N Pasnen Ce- | nsa camocCTosTeNIbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEeHTOB yacax) pa6oTh
Tema 2. CeoiicTBa
Monekyn v NOAroToBKa K YCTHOMY OMpocC
o B3anMMOOenCcTBUS 3 | o3 y y onpocy 10 YCTHbIN
" [Mexay onpoc
yactmuamu.
D OHOHbI.
Tema 3
: noaroToeka pedoepara 10 edpepar
OneMeHTapHble pecpep pecpep
BO30YXOEHNS B
3. [9N1eKTPOHHOM 3 4-6 |noaroToBka goMallHero 3agaHus aomat-
doepMU-XNLOKOCTH. 6 |Hee
Keasnyactuubl B 3apaHue
CBEPXMPOBOAHUKAX.
Tema 4. Taxenble
JOEepPMUNOHDI.
NoaroToBk T
4. |9nemeHTapHble 3 | 7-g |MOATOTO a pecpepara 16 |pedbepart
BO30yXAeHUs B
nosfynpoBOgHMKAX.
noAroTtoBka pedpepara
Tema 5. A pedep 5 |pedoepar
[Mna3MoHbI
5. ’ 3 (10-11 -
XO/OHbI, CMNHOHbI, MOAroToBka goMalHero 3agaHus 5 ﬂggam
MarHoOHblI.
3apaHue
Tema 6.
Bo3ze-OHwTenHoBckas
KOHOeHcauuns.
6 MeTton nony4yeHus 3 |{0.13|M0ArOTOBKA K NpE3eHTaLNm 10 |npesen-
" |BOK n ee Taums
OCHOBHblE
donsnyeckue
CBOWCTBA.
NOAroToBKa goMalwHero 3agaHus aomalu-
2 |Hee
Tema 7.
3apaHue
7. [KoMno3uTHble 3 14 7 D30 4
KBA3MYACTULIbI. NOAroTOBKa K KOHTPONbHOW paboTe KOHTPO/b;
20 [Hag:
paboTta
Ntoro 88

5. 06pa3OBaTeanb|e TeXHONOrMu, BKNoYasi UHTEpakTUBHbIe OOpPMbI 06yqe|-|m|
nexkuun, npaktTnyeckmne 3aHATNA N CaMoCTOoATEIbHas pa60Ta

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMNNIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOWU paboThl CTYAEHTOB

Tema 1. BBeneHume.
JoMalHee 3afaHune , NpUMepHble BOMpPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervucrpaumnoHHbIi HoMmep 676117 ;i{
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Mporpamma gucumnnunHbl "dursnka KoHAeHCMpoBaHHOro coctosaHus"; 011800.68 Pannodgouamvka; 3asenyowmii kagoenpon, a.H.
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CummeTpus kpuctannos. iHoekcol Mionnepa.

Tema 2. CBOMCTBaA MONEKYN U B3aUMOAENCTBUS MeXAy YyacTuuamm. @OHOHBbI.
YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

AKycTunyeckme n ontTnyeckne oHoHbl. OCHOBHbIE XapakTePUCTUKN.

Tema 3. dneMeHTapHble BO30YyXAEHUA B 3NeKTPOHHON doepMu-xupkoctu. KBasuyactuubi B
CBepXnpoBOAHMKAX.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Buabl kpuctannos.

pedoepart , NpMMepPHbIE TEMbI:

ONeKTPOH-POHOHHOE B3aumogenctene. Teopusa BKLL.

Tema 4. Taxenble doepMUOHbI. dneMeHTapHble BO36yXaeHUs B NONYNPOBOAHUKAX.
pedoepat , NPUMEpPHbIE TEMbI:

OKCUTOHbI 1 MONAPOHbI B MONYNPOBOAHNKAX.

Tema 5. Mna3MoHbl, XOTOHbI, CTUHOHbI, MarHOHbI.

JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Mna3mMoHbl B MeTannax u Ha rpaHuLe Metanna ¢ Bakyymom. Bo3byxaeHne noBepXHOCTHbIX
Nn1asMOHOB N N3MepeHne KoadpunumneHTa nornoweHuns.

pedoepart , NPUMEpPHbIE TEMbI:
CeMVOoHbl 1 aHNOHbI, APpOobHas cTaTucTuKa.

Tema 6. Bo3e-dHwWTEeNnHOBCKasa KoHaeHcauusi. Meton nonydyeHus B9K v ee oCHOBHbIe
cdomaunyeckue ceBoncTaa.

npeseHTauus , NpMMepHble BOMPOCHI:
Bose-OnHwTenHoBCcKkas KoHAeHcaums B ceepxTekyyem He3.

Tema 7. KOMNo3uTHble KBa3n4acTULLbI.

JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

MonspuTtoHbl. BopTekcoHbI. ["'ennKoH-OOHOHbI. DKCUTOH-MONSPOHDI.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KoHno adhpekT. SdhbpekTbl [xX03edcoHa B CBEPXNPOBOAHUKAX. KBAHTOBbIE XNAKOCTU. ATOMHbIV
B3K. MarHoHHbI BAK. [NapameTpsbl, XapakTepuaylowme KBa3n4acTuLbl.

UtoroBas ¢popmMa KOHTponsi
9K3aMeH (B 3 cemecTpe)

[MprMepHble BOMPOCHI K UTOrOBOW (hOpMe KOHTPONS

BOMPOCHI 419 CAMOCTOSATENbHOW PABOTbI

. Nepexonbl Mora.

. CuHrynsapHocTtu BaH XoBa B (oyHKLUN NNOTHOCTU COCTOSHUS.

. OhbpekT ae Naasa -BaH AnbcheHa.

. KBaHTOBaHMe noToka B CBEPXNPOBOASALLEM KOMbLE.

. ToyeyHble gedekTbl B TBEpObIX TENax.

. [pupona aHTMCEerHeToaNEeKTPUKOB.

. [ po6HbI KBAHTOBLIV AdEKT Xonna.

. Pusnyeckme adppekTbl BO BpaLLAOWEMCS CBEPXTEKYyYEM rennn-3.
9. dusmnyeckne apdekTbl BO BpaLAOWEMCS CBEPXTEKYYEM renmun-3.
10. MarHunTHble NONYNPOBOOHUKMN.

11. AHOpeeBcKoe oTpaxeHue.

BOMNPOCbI K 9K3AMEHY
1. PacnpocTtpaHeHne anekTpoMarHuTHbIX BOMH B NEPUOANYECKON CTPYKTYpe.

0O NO Ok~ WND =
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2. BbiBoL BblpaxeHus ang s3anMmonencTems BaH-gap-Baanbca.

3. 3aBUCUMOCTb ANINEKTPUYHECKO CPYHKLMM OT BOTHOBOrO BEKTOPA AN18 doepMu-rasa cBoboaHbIX
3N1EKTPOHOB.

4. ®dyHkuma pacnpeneneHna depmu-Lupaka.
5. MpubnuxeHne CUNbHOR CBA3N ONS 3NEKTPOHOB B MeTannax.

6. [BnxeHune yactumu B r-npocTtpaHcTBe U B k-I'IpOCTpaHCTBe npn HaNNM4nMnm BHELWHUX SﬂeKTpVILIeCKVII7I "
MarHUTHbIX Nonen.

7. 3dppekT KoHpo.
8. KeaHToBbI achdpekT Xonna.

9. BekTOpHbIV NOTeHUMan ¢ UMMynbCoM nons, kanmbpoBoyHoe NpeobpasoBaHme 1 KBAHTOBaHNE
opbuTt

10. LIMKNOTPOHHbI pe3oHaHC

11. PacnpocTtpaHeHune ynbTpasByKOBbIX BOMH MNPY HANMNYUN MArHUTHOrO Nong
12. YpaBHeHus JloHOooHOB

13. YpaBHeHue NMH3bypra-SlaHnay

14. OdppekTbl [X03edpcoHa B CBEPXNPOBOAHMKAX

15. MarHutHas (CcnnHoBas) CBEPXTEKYHYECTb

16. AHOpeeBCcKMe OTpaxeHus.

17. Aomabatmyeckoe pasMarHM4mBaHme 3NeKTPOHHbIX U SAePHbIX
napamarHeTukoB

18. lNpupona cerHeToaNEKTPUNKOB

19. KBaHToBbIE Xunakoctn 3He, 4He n nx pacteopsl

20. AyeuncToli becnopsook

21. Tononornyeckunin 6ecnopsaok

22. KoHTUHyanbHbIn 6ecrnopsnok

23. bose-OMHWTENHOBCKAs KOHAeHcauns

BanbHo - peliTHroBas cuctema NPUMEHUTENBHO K KypCy NeKLMii

B TeyeHune cemecTpa CcTyOeHTbl fOMXHbI coaTh 2 pedpepara no remartuke kypca (CM. 4acTU4YHO
BOMPOCHI K 9k3aMeHbl). MakcmumanbHbii 6an 3a pegoepart -20. MNpu 100% noceweHnn nekunii
crasutcsa 10 6annos.

7.1. OcHOBHas nuTteparypa:

1. HaHomatepwuansl, HaHOCTPYKTYpbl, HaHOTexHonorun / A. V. l'yces .- 3pnaHne 2-e, ncnpaeneHHoe .-
Mocksa : duamatnut, 2009 .- 416 c. : un. ; 22 cM. - Bubnnorp. B KoHUe rn. - VIMeH. ykas.: c. 406-407
.- NMpenm. ykas.: c. 408-414.

2. EpemuH, M.B. Mukpockonuyeckme mogenu B KoHOeHCUpoBaHHbIx cpenax / M.B.EpemuH // -
KasaHb, KasaHckun yHueepcurterT. - 2011, -111 c.
http://kpfu.ru/docs/F1043614157/Eremin_Posobie_2011.doc

3. MuHbko, H. . MeToabl nony4yeHns n cBOMCTBa HAHOOOBEKTOB [DNEKTPOHHbIN pecypc]: y4eb.
nocobve / H. . MuHbko, B. B. Ctpokosa, W. B. XepHosckuia, B. M. Hapues. - 2-e n3a., ctep. - M. :
®JTINHTA, 2013. - 165 c. - ISBN 978-5-9765-0326-7 http://znanium.com/bookread.php?book=462886

7.2. JlononHuTenbHasa nuteparypa:

1. Kuttenb Y. Beenenuve B onaunky tBeporo tena. M.: Hayka, 1978.
2. 3anman O x. MpuHumnbl Teopun TBepaoro tena. M.: Hayka, 1974.
3. Kutenb Y. KBaHTOBas Teopus 1Bepabix Ten. M.: Hayka, 1967.

4. 3anmaH Ox. Mogenn 6ecnopsaka M.: Mup, 1982.
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5. MapcoHnox H, Ctensu J1. Becnopsanok B kpuctannax. M.: Mup, 1982.
6. Mapy H, MapnHenno M. KonnekTeHble agodoekTbl B TBEPAbIX Tenax u xugkoctax. M.: Mup, 1986.
7. bneikmop Ox. ®usuka tBepnoro tena. M.: Mup, 1988.

7.3. UHTepHeT-pecypcChbl:

Bukunenwns - http://ru.wikipedia.org/wiki/®Punanka_KoHOEHCUPOBAHHOIO_COCTOSHUS
Nexummn_WT® - http://chair.itp.ac.ru/index.php?sub=curriculum/tks/mat_tks
Nexummn_MIY - http://www.issp.ac.ru/univer/2004/prog.html

Nexumn_MIY_1 - http://shg.phys.msu.ru/educat/cond_mat/Lecture_10.pdf
Nekummn_CdY - http://files.lib.sfu-kras.ru/ebibl/umkd/120/u_lectures.pdf

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune ancumnnunHbl "durnamnka KOHOEHCMPOBAHHOIO COCTOSHMA" Npeanonaraet NCNonb30BaHne
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadun dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekTaums
MyNbTUMEAVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
MPOEKLUMOHHOIr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHMUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIA KOMMbIOTEP
(C TexHU4ecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaeneHus 060pyaoBaHNEM, UHTEPGECHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnasaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. lNpenonasaTenb MMeET BO3MOXHOCTb NIErko
yrnpasnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4varowmxcs B yooOHON 1 OOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCne C MCNONb30BaHMEM B poLecce 0by4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

Ons obecneyeHns aucumnnbl "®KC" Tpebyetcs ayamTopus ¢ MynbTUMELNAHBIM MPOEKTOPOM,
Mporpamma "Pwer Pint" nooctyn B iHTepHer.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BINO un yyebHbiM nnaHom no
HanpasneHuo 011800.68 "Pagunoduaunka"” n marmctepckom nporpamme dusmka MarHUTHbIX SBEHUIA
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