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Mporpamma ancumninHbl "dursmka reteporeHHbIX 1 rpaHynnpoBaHHbix cuctem”; 011200.68 dPusmnka; 3amecTutenb AMpekTopa MHCTUTYTa
domaunkm Taropckmin O.A.

MporpamMmy aucumnavnHbl paspaboTan(a)(n) 3amectTuTesb AUPEKTOPaA MHCTUTYTA on3nkn TaropckKuii
L.A. OunpekTtopat NHcTutyTa domankm MHCTUTyT domankm , Dmitry. Tayurskii@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

n3yyeHne CoBpeMeHHbIX METO00B NCCNenoBaHNsa reteporeHHbIX N rpaHynmpoBaHHbIX CUCTEM C TOYKU
3peHnsa nx I'IpI/IJ'IO)KeHI/II7I B HAHOTEXHONOIrNAX " B Hayke O CNOXHOCTU

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yuebHas oncumnnnHa BktodeHa B pasgen " M2.1B.1 NpodeccroHanbHbIin" 0CHOBHOM
obpasosaTtenbHoi nporpammbl 011200.68 duanka 1 OTHOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaeTcs Ha 2 kypce, 3 CeMecTp.

OvcumnnuHa BxoamT B 610K NpodecCnoHanbHbIX AMCUMNAUH. NS ee yCnewHoro 0CBOEHUS
HeobXx0AMMbl 3HAHMS Kypca CTaTUCTUYECKON OU3UKN N KBAHTOBOI MEXAHWKM

3. KomneTteHuumn obyuatowterocsi, popmMmpyemble B pe3ynbtate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL U

OK-1

CMNOCOBHOCTBLIO AEMOHCTPUPOBATL YriybneHHble 3HaHNS B
(ObuwekynbTypHbie obnactu MmateMaTuKn N eCTECTBEHHbIX HayK
KOoMreTeHuun) y
OK-5
(0BLweKkynbTypHbIE CNOCOBHOCTBLIO NOPOXAaTh HOBbIE NOEWN (KPEaTUBHOCTD)
KoMneTeHuunn)
AK-1 CnocobHOCTbIO CBOOOAHO BnaneTb PyHOAMEHTaNbHbIMU

M1 OM3KKN, HEOOXOONMbIMU NS

(NPOCPECCHOHATNBHBIE pasgenamu pmsnkn, Heobxon ONS peleHns ]
KOMMETEHLNN) Hay4HO-1CCneloBaTeNbCKIX 3aaad (B COOTBETCTBMM CO CBOEN

MarncTepckom nporpammon)
MNnK-2 CNOCOBHOCTBIO UCMOMNb30BaTh 3HAHUS COBPEMEHHbIX NPO6Nem
(npodpeccunoHanbHble PU3NKUN, HOBENLWUNX OOCTUXEHUIA (OU3NKKN B CBOEN
KOMMeTeHLMN) Hay4YHO-MccnenoBaTeNbCKON OesATeNIbHOCTU
nK-7 cnocobHOCTbIO CBOOOAHO BNaaeTb NPOECCHMOHANbHBIMM
(NnpodheccunoHanbHble 3HaHUSAMU ONS aHanM3a U CUHTe3a PU3nyeckor nHopmaunm
KOMreTeHuunn) (B COOTBETCTBUM C NMPOCOUIEM NOATOTOBKN)
NnK-10

n HOCTb raHm3oBarb Ty KONnekTmea an
(MpogreccroHanbHbie ﬁ (c))cc:tc))eﬁc gﬁOHa*Ongﬁb& . :Eaj paboTy KONIEKTMBA ANs PEWEeHNs
KOMMeTeHuunn) P
MK-8 CNocoBHOCTBLIO NPOBOANTL CBOK MPOPECCHMOHANBHYO
(npodheccunoHanbHbie LEeATENbHOCTb C Yy4EeTOM CoUMasnbHbIX, 3TUHECKUX U
KOMMETEHLMN) NPUPOOOOXPaAHHbBIX aCMeKkToB
NnK-9
n HOCTb raHn3oBaTb U NNaHNPoBaTb OUINYECKN

(npodheccunoHanbHble acgﬁggoggmg Opraxin3osa aHnpoBark chusnieckne
KOMMeTeHuunn)

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:

1. DONXeH 3HaTb:

PU3NKY reTeporeHHbIX 1 rpaHynMpoBaHHbIX CUCTEM
2. IONXEH yMeTb:
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MOSIb30BaTbCS COBPEMEHHBIMU METOAAMU TEOEPETUYECKOr0 OMNNCAHNS CBONCTB reTEPOreHHbIX U
rpaHyMPOBaHHbLIX CUCTEM

3. OONXEeH BnageTb:
COBPEMEHHbIMU METO4AaMWN CTATUCTUYECKON GOU3NKI

K NPYMEHEHWIO MONYYEHHbIX 3HAHWIA NS ONNCAHNS peanbHbIX PU3NYECKMX CUCTEM

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpy[0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 3a4eTHbIX(ble) eaAnMHUL(bl) 72 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS OAUCLMMAUHBI 3a4eT B 3 cemMecTpe.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Paspen
AducunnnuHbl/
Monyns

CemecTp

Hepens
cemecTpa

Buabl un yachol

ayauToOpHOM p

aborTbl,

MX TPYAOEMKOCTb
(B yacax)

Tekywume coopmbl
KOHTpoOns

Nekuunn

MpakTnyeckmne

NabopatopHble

3aHATUA

paborbl

.JOHEprna n

Tema 1. dusnka
noBepxHOCTEN
XUWIOKOCTEN U TBEPAbIX
Ten, NOBEPXHOCTHbIE U
MeXdrasHble SABneHns
reTeporeHHbIX
cucTemax.
XapakTepucTukn
cBOOOHOWA
NOBEPXHOCTU
Xunpkocrten
(noBepxHOCTW pasgena
XWIOKOCTb-Nap vnu ras):
NnoBepxHOCTHas

NMOBEPXHOCTHOE
HaTsXXeHue, MeTodbl UX
OLIEHKW, KpUBU3HA
MOBEPXHOCTY U
KanunnsipHble cusbl,
aacopbUMOHHbBIE CoU 1
NMOBEPXHOCTHO-aKTMBHbIG
BELLECTBA,
aneKTpu4eckme u
3NeKTPO-XMMMYeckmne
noTeHumanbl,
3MEeKTPOHHAs CTPYKTypa
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1 paboTa BbiIXx04a 3NEKTPOHOB.
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2. CtpykTypa n
CBOWCTBa CBOOOOHOA
NMOBEPXHOCTU TBEPAbIX
Ten (NOBEpPXHOCTH
pasgena TBepaoe Teno
? ra3 unv nap):
NMOBEPXHOCTHAs
9HEeprus u MeTodbl ee
OLIEHKM,
reomeTpuyeckas u
9NeKTPOHHas
CTPyKTypa,
0COBEHHOCTM
3NEKTPOHHOWN CTPYKTYPbl
NMOBEPXHOCTW METaNOB.,
nonyrnpoBOAHUKOB U
OV3NEKTPUKOB,
HecoBepLleHCcTBa n
HEO4HOPOOHOCTU
NMOBEPXHOCTHN,
NMOBEPXHOCTHbIE FPYmMmbl
o |V noBepxHoCTHas
NOABWXHOCTb, peakumm
Ha NOBEPXHOCTN,
anuTakcus, yaenbHas
NMOBEPXHOCTb U
NMOPUCTOCTb,
donsnyeckas u
XuMmnyeckas agcopbums
rasoB v Napos, TUMbI
aaCcopOLUMOHHBIX CNOEB,
KanunnapHas
KOHOeHcauus, Metoabl
OLIEHKM CTPYKTYpbl
NMOBEPXHOCTU, BENNYMHBI
yLEeNbHON NOBEPXHOCTM
N MOPUCTOCTY TBEPAOBIX
Ten. [NoBepxHocTn
pasgena
KOHOEHCMPOBAHHbIX
das (MexdasHble
NMOBEPXHOCTW).

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3.
TBepooTtenbHble
reTepoCTPYKTYpbI
[MonynpoBOOHNKOBbIIA
retepornepexon.
PasmepHoe
KBaHTOBaHue "
KBaHTOBO-pa3MepHble
CTPYKTYpbl. Tunbl
KBaHTOBOPa3MepPHbIX
CTPyKTYp. PaamepHoe
KBaHTOBaHMe
3NEeKTPOHHOM
NOLACUCTEMbl KBAHTOBbIX
TOYeK.
Hu3kopasmepHble
MarHUTHblE CUCTEMbI.
3 OcobeHHocTH
‘|dyHOaMeHTanbHbIX
CBOWCTB MarHeTnKoB B
TOHKOMNEHOYHOM
COCTOSHUN.
CnoHTaHHas
HamMarHM4eHHOCTb
TOHKMX MNEHOK B
Teopusx
MONeKy-NAapHOro nons u
CMNHOBbIX BONH. Ponb
NOBEPXHOCTU U
pa3MepHoro gpaktopa B
doopmmnpoBaHumn
MarHUTHOW
aHu3oTtponuu. BnuaxHue
TONWMHbI MNNEHOK Ha
CTPYKTYpPY LOMEHOB "
JOMEHHbIX rpaHuLL.

KETPOHHBH
B_EPCHTET
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 4. MarHuTHble
cBowcTBa
MHOIOCNIOMHbIX NNEHOK.
BnusiHne KoHTaKTHOro
0OMeH- Horo
B3aMMOOENCTBUS Ha
CNOHTaHHYO
HamMarHN4eHHOCTb,
ONHaMnyeckue n ruc-
Tepes3ncHble CBONCTBA.
KocBeHHOe obmMeHHoe
B3aMMOOENCTBME B
nnéHkax c
HeMarHUTHbIMK
npocnonkamu. Nepexon
4 [METaNN-CBEPXNPOBOAHMK. 3

‘ITeTepocTpyKTypbI
?HOPManbHbIV
MEeTann-CBepxnpoBOaHNK?.
MarHuToanekTpuyeckune
SBNEeHns B
MHOIOCNIOMHbIX NNEHKAX.
["MranTckoe mar-
HWTOCOMNPOTUBNEHNE B
MarHUTHbIX
CBepxpeLéTtkax 1
C3HOBUYaAX.
Bannuctnye- ckoe
MarHMTOCOMNPOTUBIEHNE,
[MMraHTCKnMin MarHUTHbIN
MMnenaHc.

8-9 2 2 0

KETPOHHBH
B_EPCHTET
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywiue coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tema 5. dunsnyeckune
cBowcTBa
rPaHyNMPOBaHHbIX
cucTem.
CraTtnctmnyeckas
MexaHukKa
rPaHynMPOBaHHbIX
CUCTEM, YNakoBKa U
POnb TPEHUS.
JBuxeHne cuctembl
rpanyn. MpuymnHebl
obpasoBaHuns
‘IrpaHynnMpoBaHHOro
CTPYKTYPHOro
COCTOSIHUS.
HectabunbHocT 1
doopMupoBaHmne
ynopsi804EHHbIX
CTPYKTYp B
BMOPUPYHOLWNX
rPaHynMPOBaHHbIX
cuctemax. Pasnenernune
no pasmepam.
CamoopraHunzaums.

10-11

Tema 6.
TepmoguHamumka
rpaHynMMpoOBaHHbIX
CUCTEM.
Makpockonunyeckoe
ycpenHeHue.
KomnbTepHoe
mMoJenvpoBsaHne
‘IrpaHynsipHbIX CUCTEM.
MopenvupoBsaHue
CTPYKTYP METOLOM
MoHTe-Kapno.
MopenvupoBsaHue
NMOTOKOB MeToAaMu
MOneKynspHom
ONHAMVKN.

12

PernctpaunoHHbIn Homep 6
Crpanuua 9 us 21.
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 7.
["paHynnpoBaHHble
CTPYKTYPbl MarHUTHbIX
yacTtuy CeoicTtea
N30/IMPOBaHHbIX
MarHMTHbIX YacTuu,.
CocTtogHus
OL4HOAOOMEHHOCTU U
abcontoTHoW
OL4HOAOMEHHOCTH.
CynepnapamarHeTunam.
OcobeHHoCTU rncTepe-
3MCHbIX CBOMCTB MENIKMX
2 |HacTuu. AHcambnm 3
yacTtumu.
KoppensumnoHble
Ao dpeKThl.
MNepemarHnyneaHne
Lierno4kun caoep.
CynepnapamarHeTnam u
rMraHTckoe
MarHMTOCONPOTUBNEHNE
B CCTEME MarHUTHbIX
rpaHy”n.
["paHynnpoBaHHble
CBepxnpoBoAHuKN. X
CBOWCTBa N MeTOoAbl
onuncaHus.

Tema . NITorosas
" |dopma KoHTpoOnNA

NTtoro 13 13 0

13 1 2 0

3 0 0 0 3a4ert

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. dusuka HOBerHOCTeVI XNOKOCTEU U TBepAabiX Tesl, TOBEePXHOCTHbIE U Me)K(*)aSHble
siBJIeHUs reteporeHHbiX cCuctemax. XapaKTepVICTI/IKVI cBobogHOM NMOBEpPXHOCTU XngkKocrteun
(HOBerHOCTI/I pa3pena Xvuakoctb-nap nnv ras): NMnOBEepPXHOCTHasA aHeprnss U NoBepxHOCTHOe
HaTsXXeHue, meTodbl UX OLLeHKU, KPUBU3HA NOBEPXHOCTU N KanunnsipHbieé CUibl,
a.IJ.COpsLI.VIOHHble C/Non " NOBepPXHOCTHO-aKTUBHbIE Bell,eCTBa, 3/IeKTpnyeckume n
ANEKTPO-XUMN4YeCckme noteHumnanbl, NMEKTPOHHaA CTPYKTypa n pa601a BbiXoAa 3J/1IeKTPOHOB.

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

dun3rka NOBEPXHOCTEN XNOKOCTEN 1 TBEPAbIX TN, MOBEPXHOCTHbIE N MeX(PasHble SIBNEeHNS
reTeporeHHblX cucTemMax. XapakTepucTkm cBob6oaHOM NOBEPXHOCTU XUAKOCTEN (MOBEPXHOCTM
pasfena XuaokocTb-nap unm ras): NOBEPXHOCTHAS SHEPTUS 1 MOBEPXHOCTHOE HaTsXeHne, MeToabl
NX OLLEHKW, KPUBU3HA MOBEPXHOCTM U KANUNNSPHbIE CUMbl, aACOPOLMOHHbIE COV 1
NOBEPXHOCTHO-aKTUBHbIE BEWECTBA, 3NEKTPUYECKUE N ANEKTPO-XUMUYECKME NOTEHLUMANbI,
3NEeKTPOHHAsA CTPyKTypa 1 paboTta BbiIXxo4a 3NEKTPOHOB.

npaktnyeckoe 3aHsitne (1 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 10 n3 21. 111 VHI:I
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dun3rKka NOBEPXHOCTEN XNAOKOCTEN 1 TBEPAbIX TN, MOBEPXHOCTHbIE N MeX(asHble siBNEeHNs
reTeporeHHblX cucTemMax. XapakTepucTkm cBob6oaHOM NOBEPXHOCTU XUAKOCTER (MOBEPXHOCTM
pasfena XuaokocTb-nap uUnm ras): NOBEPXHOCTHAS SHEPTUS 1 MOBEPXHOCTHOE HaTSXeHWe, MeToabl
NX OLLEHKW, KPUBMN3HA MOBEPXHOCTM U KaNnUNNSPHbIE CUMbl, aACOPOLUMOHHbIE COV 1
NOBEPXHOCTHO-aKTUBHbIE BEWECTBA, 3NEKTPUYECKUE N ANEKTPO-XUMUYECKIE NOTEHUMANDI,
3NEKTPOHHAsA CTPyKTypa 1 paboTa BbiXoL4a 3NEKTPOHOB.

Tema 2. CTpyKTypa u cBoncTBa CBO60,4HON NOBEPXHOCTU TBEPAbIX TEN (MOBEPXHOCTU pa3aena
TBepaoe Teno ? ra3 uam nap): NOBepXHOCTHasA SHepPrusa U MeToabl ee OLEeHKM,
reomeTpuuyeckasi U ANEKTPOHHAsA CTPYKTypa, 0OCOOEHHOCTU INEKTPOHHOW CTPYKTYpbl
NnoBepXHOCTU MeTaN/IoB, NONYNPOBOAHUKOB U AN3NEKTPUKOB, HECOBEpLLEHCTBa U
HeoaHOPOAHOCTU NOBEPXHOCTU, MOBEPXHOCTHbIE rpynrbl U NOBEPXHOCTHas NOABUXHOCTD,
peakuuun Ha NOBEepPXHOCTU, AINUTAKCUSA, yaeNbHas NOBEPXHOCTb U NOPUCTOCTb, ou3anyeckas n
XuMmuyeckas agcopbuus razos 1 Napos, TUMbl aACOPOLMOHHbIX CNOEB, KanunnsipHas
KOHAeHcauusi, MeToabl OLLeHKM CTPYKTYpPbl MOBEPXHOCTU, BENIMYUHbI yAeNbHOW NOBEPXHOCTU
M nopucTocTu TBepabix Ten. [loBepxHOCTU pa3nena KOHAeHCUpOoBaHHbIX dpa3 (MexdasHblie
NOBEPXHOCTHN).

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CtpykTypa 1 ceorictea cBOOOAHON NOBEPXHOCTW TBEPLbIX TEN (MOBEPXHOCTN pasnena TBepaoe Teno
? ra3 unm nap): NOBEPXHOCTHAS SHEPIUSA N METOAbI €€ OLIEHKW, FEOMETPUYECKAS U 3NEKTPOHHAS
CTPYKTypa, 0COBEHHOCTM 3NEKTPOHHOM CTPYKTYPbl MOBEPXHOCTW METANNOB, NONYNPOBOLHUKOB 1
LN3NEKTPMKOB, HECOBEPLIEHCTBA U HEOAHOPOLHOCTM NMOBEPXHOCTW, MOBEPXHOCTHBIE FPYMMbl U
MOBEPXHOCTHAS NOLABMXHOCTb, PeakUUn Ha NOBEPXHOCTU, ANUTAKCUS, YaeNbHAas NOBEPXHOCTb U
NOPUCTOCTb, hr3nyeckas u xmmmyeckas agcopbumns raszos 1 NapoB, TUMbl aACOPOLIMOHHbBIX COEB,
KanunnapHas KoOHOeHCcauns, METOObl OLEHKM CTPYKTYPbl MOBEPXHOCTU, BENMYMHDBI YAENbHOW
MOBEPXHOCTW U MOPUCTOCTN TBEPIbIX TEN.

npakTnyeckoe 3aHsitne (2 4aca(os)):
[MoBepxHOCTU pa3fena KOHAEHCUPOBaAHHbIX a3 (MexddasHble NOBEPXHOCTH).

Tema 3. TBeppoTenbHble reTepocTpyKTypbl MonynpoBoaHUKOBLIN FreTeponepexomn.
PaaMepHoe KkBaHTOBaHWE U KBaHTOBO-pa3MepHble CTPYKTYpbl. TUMbl KBAHTOBOPa3MepPHbIX
CTPYKTYyp. PazamepHoe KBaHTOBaHME 3NEKTPOHHOM NOACUCTEMbl KBAHTOBbIX TOYEK.
Hu3kopasmepHble MarHUTHble cuctemMbl. Oco6eHHOCTU hyHAaMeHTaNlbHbIX CBOMCTB
MarHeTUKOB B TOHKOMIEHOYHOM COCTOSSHUU. CNOHTaHHas HaMarHUYeHHOCTb TOHKUX MNNEHOK B
TeopusiX MONeKY-1APHOro Nons U CNMHOBbLIX BOJIH. Ponb NoOBepXHOCTU U pasMepHoOro dpoaktopa
B hopMMpoBaHUUN MarHUTHOM aHU3O0TPONUU. BAnsiHue TONLWMHBbI NMEHOK Ha CTPYKTYPY
DOMEHOB N AOMEHHbIX rpaHuL.

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

TBepooTenbHble reTepoCTPyKTYpbl [10NynpoBOAHMKOBLIN reTeponepexon. PasamepHoe KkBaHTOBaHMe
N KBAHTOBO-pa3MepHble CTPYKTYpbl. TuMbl KBAHTOBOPa3MepHbIX CTPYKTyp. PasamepHoe kBaHTOBaHWe
9NEKTPOHHON NOACMCTEMBI KBAHTOBbIX TOYEK. H3Kkopa3MepHble MarHutHble cnuctembl. OcobeHHOCTH
oyHOaMeHTalbHbIX CBOMCTB MarHETUKOB B TOHKOMIEHOYHOM COCTOSHUN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

OcobeHHOCTN (oyHAAMEHTaNbHbIX CBONCTB MarHETUKOB B TOHKOMNEHOYHOM COCTOSIHMM. CroHTaHHast
HaMarHM4eHHOCTb TOHKUX NIEHOK B TEOPUAX MONEKY-NSIPHOrO NONS U CAMHOBbLIX BONH. Ponb
MOBEPXHOCTM U pa3MepHOro cpakTopa B 0OPMUPOBAHNM MArHUTHOM aHM30Tponuu. BnnsHne
TOMNLWMWHBI MNEHOK Ha CTPYKTYPY [OMEHOB U AOMEHHbIX rPaHWLL.

Tema 4. MarHUTHbIe CBOWUCTBA MHOTOC/IOMHbIX MNEHOK. BNusiHne KOHTaKTHOro 06MeH- HOro
B3aMMO,0eMCTBUS Ha CMIOHTAHHYI0 HaMarHUYeHHOCTb, AMHAMUYECKUe U rmc- Tepe3uncHbie
cBoucTBa. KocBeHHOe 06MeHHOe B3auMoaencTBue B NNIEHKaX C HEMarHUTHbIMU NPOCNIOMKaMM.
Mepexon MeTann-cBepxnpoBOAHUK. FeTepoCTPYKTYpbl ?HOPManbHbIN
MeTann-cBepxnpoBoAHUK?. MarHMToaneKTpuyeckme BIeHU B MHOTOCNIOMHbIX MIEHKaXx.
M'vraHTckoe Mar- HATOCONPOTUB/IEHWE B MarHUTHbIX CBEPXPELLETKax U CIHABUYAX.
Bannuctunue- ckoe MarHuToconpoTusneHne. FMMraHTCKMn MarHUTHbIA UMNEenaHc.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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MarHuTHble CBONCTBA MHOMOCNOMHbBIX MNEHOK. BnnsiHne KOHTakTHOro 06MeH- HOro B3aMMoLencTBmS
Ha CMOHTaHHY0 HaMarHNYeHHOCTb, ANHAMMYECKUE 1 TUC- Tepe3nCHble cBoicTBa. KocBeHHoe
0bMeHHOe B3aMMOAeiCTBME B MNEHKAX C HEMArHNUTHbIMK Npocnoikamu. Mepexon
MeTann-CBEPXNPOBOAHUK. [[€TepOoCTPyKTYpbl ?HOPMabHbIA MeTann-CBEPXNPOBOAHMK?.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MaFHI/ITOGJ'IeKTpI/I‘-IeCKI/Ie SIBMIEHNSI B MHOMOCMOWHbIX NNéHkax. [mraHTckoe mar- HUTOCOoMnpoTmMBneHmne
B MarHMTHbIX CBerpeLIJéTKaX n coHaBuyax. bannuctuye- ckoe MarHuToconpoTuenieHue. ['vranTckmin
MarHUTHbIA UMMNeaaHc.

Tema 5. Pusnyeckme cBOMCTBA rpaHyNIMPOBaHHbIX cucTeM. CTaTucTUyeckKass MexaHuka
rpaHynMpoBaHHbIX CUCTEM, YNaKoBKa U ponb TpeHus. [1BUXeHue cucteMbl rpaHysn. NpruymHbl
obpa3oBaHNA rpaHyIMPOBaHHOIO CTPYKTYPHOro COCTOSiHMA. HectabunbHoOCTU 1
chopMupoBaHme ynopsaoyeHHbIX CTPYKTYp B BUOPUPYIOLLLUX FPaHYNIMPOBaHHbIX CUCTEMAX.
PaspneneHue no pasmepam. CamoopraHu3saumsi.

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

dun3nyeckme CBOMNCTBA FPaHyNINPOBaHHbIX cucTeM. CtatucTnyeckas MexaHuka rpaHympoBaHHbIX
CWCTEM, YNakoBKa W ponb TpeHns. [BuxeHne cuctemol rpaHyn. MNpunynHel 06pa3oBaHms
rPaHynMpPOBaHHOIO CTPYKTYPHOr0 COCTOSIHMS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

. HectabunbHoCTM 1 hopMMpOBaHNE yNopsA0YEHHbBIX CTPYKTYP B BUOPMPYIOLWNX rpaHyNMPOBaHHbIX
cuctemax. PasneneHne no pasmepam. CamoopraHm3aums.

Tema 6. TepMmoanHaMuka rpaHynMpoBaHHbIX cucteM. Makpockonuyeckoe ycpeaHeHue.
KomnbTepHoe moaenupoBaHue rpaHynsipHbix cucteM. MoaoenuposaHue CTpyKTyp METO40M
MoHTe-Kapno. MopenuposaHme NOTOKOB MeToAaMuU MOIEKYNSPHOM AUHaAMUKM.

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

TepmoanHammka rpaHynmpoBaHHbIX cucteMm. Makpockonunyeckoe ycpenHeHme. KomnbTepHoe
MOJEeNMpPOBaHNE rpaHynspHbIX CUCTEM.

npakTnyeckoe 3aHsitne (2 4aca(os)):

MoaenupoBaHue cTpykTyp metonoM MoHTe-Kapno. MoaennpoBaHve NOTOKOB METoAaMu
MOMEKYNSIPHOM VHAMMKM.

Tema 7. 'paHynuMpoBaHHble CTPYKTYPbl MarHUTHbIX YacTul, CBOMCTBA M30NMUPOBAHHbIX
MarHUTHbIX YacTuu,. COCTOSIHUA OO4HOAO0MEHHOCTU U a6CONOTHON OQHOLOMEHHOCTM.
CynepnapamarHeTuam. Oco6eHHOCTM rMcTepe- 3MCHbIX CBOMCTB MeNIKUX YacTuu,. AHcambnu
yactuu,. KoppensiumoHble acpdoekTbl. lNepemarHnunsaHme Lenoyku coep.
CynepnapamarHeTM3M U rMraHTCKoe MarHUTOCONpOTUBJIEHUE B CUCTEME MarHUTHbIX FPaHyII.
paHynuMpoBaHHble CBepXNpPOBOAHMKU. UX CBOMCTBA U MeTOAbl ONUCaHUSA.

neKuunoHHoe 3aHsitne (1 yaca(os)):

["paHynnpoBaHHbIE CTPYKTYPbl MarHUTHbIX YacTuy, CBOMCTBA M30NNPOBAHHBIX MArHUTHBIX YaCTUL,.
CoCTOSIHMSA OLHOAOMEHHOCTU 1 abCONOTHON 0aHOAOMEeHHOCTH. CynepnapamMarHeTnam.
Ocob6€eHHOCTN rncTepe- 3UCHbIX CBOMCTB MeNKMX Yactul. AHcambnm yactuu. KoppensiumoHble

agodpeKThl

npakTnyeckoe 3aHsitne (2 4aca(os)):

MNepemarHnyneaHune uenoykn cdoep. CynepnapamarHeTuam 1 rmraHTCKoe MarHUTOCONPOTUBNEHME B
CUCTEME MarHUTHbIX rpaHyn. ['paHynMpoBaHHble CBEPXNPOBOAHMKM. VX CBOMCTBA 1 METObI
onvcaHus.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCUUMINHBI (MOLYNSA)

PeructpauunoHHbIii Homep 6 DAEKTPOHHEH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. dusuka
noBepxHoCTeNn
XWNOKOCTEN U TBEPAObIX
Ten, NOBEPXHOCTHbIE U
MeXdoasHble SBNeHNs
reTeporeHHbIX
cuctemax.
XapakTepucTunku
cBoboaHom
NOBEPXHOCTU
XunaokocTen
(noBepxHOCTW pasnena
XNOKOCTb-Nap unu ras):
NOBEPXHOCTHAas Pabota c
1.|aHeprus n 3 1 nuTtepartypom 6 onpoc
NOBEPXHOCTHOE PeweHne 3anay
HaTsXeHne, MeToabl UX
OLLEHKW, KpUBM3HA
NOBEPXHOCTU U
KanunnapHble Cunbl,
aacopbUMOHHbBIE Cron 1
NOBEPXHOCTHO-aKTUBHbIE
BEllecTBa,
aneKkTpuyeckme u
9NEKTPO-XUMUYECKNE
noTeHumansl,
9NEeKTPOHHAas CTPyKTypa
n pabota BbiIxoaa
9NEKTPOHOB.

KETPOHHBH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl CemecTp

Tema 2. CTpykTypa 1
CBOICTBa CBOOOOHOM
MOBEPXHOCTM TBEPObIX
Ten (NOBEPXHOCTH
pasgena Teepaoe Teno
? ras nnu nap):
NOBEPXHOCTHAS
3Heprus n Metoabl ee
OLIEHKM,
reomeTpuyeckas u
9NEeKTPOHHAas
CTPYKTYypa,
0COBEHHOCTM
9NEKTPOHHON CTPYKTYpbI
MOBEPXHOCTW METanNNos.,
NONynpPOBOAHNKOB U
LVN3NEKTPUKOB,
HECOBEPLWEHCTBA U
HEO04HOPOLHOCTH
MOBEPXHOCTH,
MOBEPXHOCTHbIE rPyMmbl
o | noBepXHoCTHas
MNOLABUXHOCTb, peakuuu
Ha NOBEPXHOCTW,
anuTakcus, yaenbHas
MOBEPXHOCTb U
MOPUCTOCTb,
busunyeckasn u
XuMmnyeckas agcopbums
ra3os 1 Napos, TUMbI
aACcopPOLMOHHBIX COEB,
KanunnspHas
KOHAeHcauus, Mmetoapbl
OLIEHKM CTPYKTYpbI
MOBEPXHOCTM, BENMNYUHDI
yLAENbHON NOBEPXHOCTY
M NOPUCTOCTM TBEPIbIX
Ten. NoeepxHocTn
pasgena
KOHAEHCMPOBAHHbIX
a3 (MexdrasHble
MOBEPXHOCTMW).

Pabota ¢
3 2-4  [nuTepartypon 6 onpoc
PeweHne 3apa4

KETPOHHBH
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domaunkm Taropckmin O.A.

N Paspen

AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPynoOeMKOCTb
(B yacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 3.
TeepOoTenbHble

reteponepexo..
PaamepHoe
KBaHTOBaHME U

KBaHTOBaHue
9NEKTPOHHOM

TO4eK.

3 OcobeHHOCTH

COCTOSHUN.
CnoHTaHHas

TOHKUX NNEHOK B
Teopusx
NOBEPXHOCTU U

doopMmpoBaHnNmn
MarHUTHoOM

reTepocTPyKTypbI
MonynpoBOOHMKOBBIA

KBAHTOBO-pa3MepHble
CTPYKTYpbl. Tunbl
KBAHTOBOPa3MepPHbIX
CcTpykTyp. PasamepHoe

noacnCTeMbl KBAHTOBbIX

HuakopaamepHble
MarHUTHbIE CUCTEMbI.

‘|doyHOaMeHTaNbHbIX
CBOICTB MarHeTVKOB B
TOHKOMNEHOYHOM

HamMarHM4eHHOCTb
MONEeKY-NAPHOro Nons u
CMMHOBbIX BONH. Ponb
pa3mepHoro goakropa B
aHusoTponuun. BnnsHue
TOJIWUHbBI MNEHOK Ha

CTPYKTYpPY [OMEHOB U
LNOMEHHbIX rPaHuL.

5-7

Pabota ¢
nuTtepartypom
PeweHne 3apa4

onpoc

PernctpaunoHHbIn Homep 6
Ctpanunua 15 n3 21.
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 4. MarHuTtHble
cBowcTBa
MHOTOCNOWHbIX MNEHOK.
BnunaHue KkoHTakTHOro
0OMeH- Horo
B3aMMOOEenNcTBUA Ha
CMOHTaHHYIO
HamMarHM4eHHoOCTb
OnHaMmyeckme n ruc-
Tepes3uncHble CBOUCTBA.
KocBeHHOe obMeHHoe
B3aMMoOemncTene B
nnéHkax c
HEeMarH1UTHbIMA
npocnowkamu. Nepexon

MEeTa1-CBEPXNpPOBOAHWNN.

‘IFeTepocTpyKTYypbI
?HOpPManbHbIN

MEeTaN1-CBEPXNPOBOAHUK 7.

MarHuToanekTpudeckue
ABNEHNS B
MHOTOCNOWMHbIX NNEHKAaX.
["MraHTckoe mar-
HUTOCOMPOTUBNEHME B
MarHUTHbIX
cBepxpewéeTkax u
COHOBMYAX.
Bannnctnye- ckoe
MarHMTOCOMNPOTUBNEHME.
[MMraHTCKmnin MarHUTHbIK
nMneaaHc.

?

8-9

Pabota ¢
nuTtepartypom
PeweHne 3apa4

onpoc

PernctpaunoHHbIn Homep 6
Ctpanunua 16 n3 21.
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. dunsnyeckune
cBowcTBa
rpaHynMpPOBaHHbIX
cucTem.
CraTtucTtnyeckas
MexaHukKa
rpaHynMpPOBaHHbIX
CUCTEM, ynakoBKa u
PONb TPEHUS.
JBuxeHne cuctembl
rpanyn. MpuynHbl
5 0bpasoBaHuns
‘IrpaHynnMpoBaHHOro
CTPYKTYPHOrO
COCTOSIHUS.
HecTtabunbHocT 1
doopMmpoBaHne
yrnopsao4eHHbIX
CTPYKTYp B
BUOPUPYIOLWMX
rpaHynMpPOBaHHbIX
cuctemax. Paspoenenune
no pasmepam.
CamoopraHusauus.

Tema 6.
TepMmoanHamunka
rPaHyNMpPOBaHHbIX
cucTem.
Makpockonunyeckoe
yCpeLHeHue.
KomnbTepHoe
6.[MoAenMpoBaHme
‘IFpaHynspHbIX CUCTEM.
MogoenuposaHue
CTPYKTYpP METOLOM
MoHnTe-Kapno.
MogoenuposaHue
NMOTOKOB MeTo4aMu
MONEKynsapHom
ONHAMUKN.

Pabota ¢
3 10-11 |nuTtepartypon 7 onpoc
PeweHne 3apa4

Pabora ¢
3 12 [nuTtepartypon 7 onpoc
PeweHuve 3apav

KETPOHHBH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 7.
["paHynupoBaHHble
CTPYKTYpPbl MarHUTHbIX
yactuy Ceoictea
N30IMPOBAHHbIX
MarHUTHbIX YacTuu,.
CocTosHNS
OLHOOOMEHHOCTU U
abCcontoTHoW
OLHOOOMEHHOCTMW.
CynepnapamarHeTmsm.
OcobeHHOCTN rncTepe-
31CHbIX CBOMCTB MENKNX
- [HacTuu. AHcambnu 3
yacTtuu,.
KoppensauunoHble
3o peKThl.
[MepemarHnymneaHue
Lenovkn cgep.
CynepnapamarHeTusam u
rMraHTckoe
MarHMUTOCONPOTUBIEHNE
B CUCTEME MarHUTHbIX
rpaHyn.
["paHynupoBaHHble
cBepxnpoBogHuNKN. Mx
CBOWCTBA N MeTOAbl
onucaHus.

Ntoro 46

Pabota ¢
13 |nuTepartypon 7 ornpoc
PeweHne 3apa4

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
NHTepHeT-TeXHONOrKn, NPOeKTHoe 0By4eH!

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. dPu3nKa NOBEPXHOCTEN XUOKOCTEN U TBEPAbIX TEN, NOBEPXHOCTHbIE U MeXdoa3Hble
SIBNEHUA reTeporeHHbIX cuctemax. XapakTepucTukm cBO60AHON NOBEPXHOCTU XNUOKOCTEN
(noBepXxHOCTU pa3pena XUaKoCTb-rnap Wi ras): NOBEPXHOCTHaA 3HepPrus U NOBEepXHOCTHOe
HaTsXeHue, MeToAbl UX OLLeHKU, KPpUBU3HA MOBEPXHOCTU U KanunnspHbie CUNbI,
aacopOLUMOHHbIE CNoU U NOBEPXHOCTHO-aKTUBHbIE BELLLECTBA, ANIeKTPUYecKme 1
3NEeKTPO-XMMMYECKMEe NOTeHLMalbl, ANEKTPOHHas CTPYKTypa 1 paboTa Bbixoa 3/1eKTPOHOB.

onpoc , NpPUMepHbIe BOMPOChHI:

NOBEPXHOCTHAA SHEPIrn4a n NOBEPXHOCTHOE HATAXEHME, MeTOObl X OLLEHKN, KOMBNU3HA NMOBEPXHOCTU
n KanunnnsapHblie Cunbl, a,EI,COpGLI,VIOHHbIe CNion " NOBEPXHOCTHO-akTBHbIE BELWECTBA,

PerunctpaumnoHHbIi Homep 6 5AE
CrtpaHnua 18 na 21. 111 VHI:I
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Tema 2. CTpyKTypa u cBoMcTBa CBO60,4HON NOBEPXHOCTU TBEPAbIX TeN (MOBEepPXHOCTU pa3aena
TBepaoe Teno ? ra3 uwam nap): NOBEPXHOCTHAA 3HEPrusa U MeToabl ee OLeHKU, reomeTpuyeckas
M 3NeKTPOHHasA CTPYKTypa, 0COOEHHOCTU 3NIEKTPOHHOM CTPYKTYpPbl NOBEPXHOCTU METaNnoB,
nonynpoBoAHUKOB U OU3INEKTPUKOB, HeCoBepLUeHCTBa U HEOAHOPOAHOCTU NOBEPXHOCTH,
NOBEpPXHOCTHbIE rpyrnmnbl U NOBEPXHOCTHasi NOABUXHOCTb, peakLun Ha NOBEPXHOCTH,
anuTakcus, yaenbHas NOBEPXHOCTb U MOPUCTOCTb, hM3nyeckasa u Xxummyeckasa agcopouus
rasoB v NapoB, TUMbl aACOPOLMOHHbBIX CNOEB, KanwinsipHas KOHAeHcauus, MeToAbl OLLeHKMN
CTPYKTYpbl NOBEPXHOCTU, BEJIMYMHbI yAeTbHOWU NOBEPXHOCTU U MOPUCTOCTU TBEepObIX TeN.
NMoBepxHOCTU pa3aena KOHOEeHCUpPOoBaHHbIX a3 (MeXxdpa3Hble MOBEPXHOCTH).

onpoc , npuMepHble BOMPOChHI:

anuTakcus, yoenbHasi NOBEPXHOCTb U NOPUCTOCTb, om3myeckas 1 xmmMmyeckas ancopbums ra3os u
napoB, TWMbl aACOPOLMOHHBIX CNOEB, K

Tema 3. TBepooTenbHble reTepocTpyKTypbl NonynpoBoaHUKOBbLIN reteponepexon. PaamepHoe
KBaHTOBaHWe U KBaHTOBO-pa3MepHble CTPYKTYpbl. TUMNbl KBAHTOBOpa3MepHbIX CTPYKTYP.
PasMepHoe KkBaHTOBaHWe 3N1eKTPOHHOM NOACUCTEMbI KBAHTOBbIX To4ek. Hu3kopasmepHbie
MarHuTHble cuctembl. Oco6eHHOCTU hyHAaMeHTaNbHbIX CBOMCTB MarHETUKOB B
TOHKOMNMEHOYHOM COCTOSAHUU. CNOHTaHHaaA HaMarHUYeHHOCTb TOHKUX NNEHOK B TeopuUsixX
MOJEeKY-NIAPHOro Nossi U CNIMHOBbLIX BOJIH. PONb NOBEPXHOCTU U pa3MepHOro cakropa B
chopMmpoBaHUM MarHMTHOW aHU3oTponun. BAnsiHMe TONLWUHBI NNEHOK Ha CTPYKTYpPY AOMEHOB
M JOMEHHbIX rpaHuLl.

onpocC , NPUMEPHbIE BOMPOCHI:

Twvnbl KBAHTOBOPA3MEPHbIX CTPYKTYpP. PasmMepHoe KBaHTOBAHME 9NEKTPOHHON NOACUCTEMbI
KBaHTOBbIX TO4EK. Hn3Kkopa3MepHble MarHuTHble cnucteMbl. OCOBEHHOCTU (DyHOAMEHTANbHbIX
CBOICTB MarHEeTKOB B TOHKOMIEHOYHOM COCTOSHUW.

Tema 4. MarHuTHble CBOMCTBA MHOIOC/IOMHbIX NNIEHOK. BNnusiHUe KOHTakKTHOro o6MeH- Horo
B3aMMoaOencTBMS Ha CMIOHTaHHYI0 HaMarHMYeHHOCTb, AUHaAMMYEeCKne N ruc- TepesncHble
cBoucTBa. KocBeHHOe 06MeHHOe B3aumoaencTBue B MNIEHKaX C HeMarHUTHbIMU NPOCNIONKaMK.
Mepexon metann-cBepxnpoBOAHUK. eTepoCTpyKTypbl ?HOPMarnbHbIN
MeTann-cBepxXnpoBoaHUK?. MarHUTOaNeKTpuyeckme SBNeHUsi B MHOrOC/IOMHbIX MIEHKax.
FMraHTckoe mar- HUTOCONPOTUB/IEHNE B MarHUTHbIX CBEpXpeLUéTKax U CaHaBMYaX.
Bannuctunue- ckoe marHuToconpoTuBneHue. F'MraHTCKMM MarHUTHbIW UMNegaHc.

onpoc , NpuMepHble BONPOCHI:
[Nepexon meTtann-ceepxnpoBOOHUK.

Tema 5. Pusnyeckme cBOMCTBA rpaHYIMPOBaHHbIX cucTeM. CTaTucTuyeckas MexaHuka
rpaHynMpoBaHHbIX CUCTEM, YNaKoOBKa U ponb TpeHus. [1BUXeHue cuctembl rpaHysn. NpruymHbl
obpa3oBaHNA rPaHyIMPOBAHHOIO CTPYKTYPHOro COCTOSiHMA. HectabnnbHOCTU 1
chopMupoBaHme ynopsiaoyeHHbIX CTPYKTYpP B BUOPUPYHOLLUX FPaHYNIMPOBaHHbIX CUCTEMAX.
PaspneneHue no pasmepam. CamoopraHu3sauusi.

onpoc , NpPUMepHbIe BOMPOChHI:

MpuynHbl 06pa3oBaHNS rpaHyNMPOBAHHOIO CTPYKTYPHOrO COCTOSIHMS. HectabmnbHOCTA 1
hopMMpOBaHME YNOPALAOHEHHBIX CTPYKTYP B BUOPUPYIOWMX FPpaHyIMPOBaHHbIX CUCTEMaX

Tema 6. TepMoauHaMMKa rpaHyMpoBaHHbIX cucteM. Makpockonuyeckoe ycpenHeHue.
KoMnbTepHOe MoaenupoBaHue rpaHynsipHbix cucteMm. MoaoenupoBaHme CTPyKTyp METoA0M
MoHTe-Kapno. MoaenupoBaHue NOTOKOB MeTOA4aMU MOJIEKYNSIPHON AUHAMUKMU.

onpoc , MPUMepPHbIE BOMPOCHI:

KOManepHoe MoLenmpoBaHmMe rpaHynsAapHbIX CUCTEM. MO,EI.eJ'IVIpOBaHVIe CTPYKTYp METOLOM
MOHTe-KapﬂO. Mo,uenmpOBaHme NOTOKOB METOOAMU MOﬂeKyﬂﬂpHOVI ONHaMUKN.

Tema 7. 'paHynupoBaHHbIe CTPYKTYpPbl MarHUTHbIX YacTul, CBOMCTBa N30/IMPOBaHHbIX
MarHUTHbIX YacTul,. COCTOSIHMSI 0 AHOAOMEHHOCTN U abCONMOTHON O4HO0O0MEHHOCTH.
CynepnapamarHetnam. Oco6eHHOCTN rMcTepe- 3UCHbIX CBOMCTB MEJIKMUX YacTul,. AHcaMbnn
yacTtuu. KoppensauunoHble adpdekTbl. NepemarHinuymnsaHue uenodku coep.
CynepnapamarHeTu3Mm U rMraHTCKoe MarHATOCONpPOTUBJIEHME B CUCTEME MarHUTHbIX FpaHyn.
MpaHynupoBaHHble cBepXnpoBOAHMUKU. X cBOUCTBa U MeTOAbl ONUCaHUS.

onpoc, npuMepHbIe BOMPOCHhI:
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CynepnapamarHeTu3m 1 rmraHTCKoe MarHMToConpOTMBAEHNE B CUCTEME MArHUTHbBIX FpaHy/l.
"paHynnpoBaHHbIe CBEPXNPOBOOHMKN. VX CBOCTBA U METObl ONUCAHWS.

Tema . UToroeasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
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7.3. UHTEepHeT-pecypcChl:

Granular and complex materials -
http://books.google.ru/books?id=GhPWAHa4-zoC&printsec=frontcover&dg=granular&hl=en&sa=X&ei=xI1z

Granular Materials - http://web.physics.ucsb.edu/~complex/research/granular.html
Physics of Granular Materials - http:/physics.clarku.edu/~akudrolli/granular.html

TeopeTnyeckoe onucaHme rpaHynMpoBaHblX MaTepruanos -
http://www.scientific.ru/journal/physnews100301.html

1 Molecular Dynamics Simulations of Granular Materials -
http://www2.msm.ctw.utwente.nl/sluding/PAPERS/luding_md1.pdf

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve oncunnavHbl "dusmka reteporeHHbIX U rpaHynnMpoBaHHbIX cuctem" npegnonaraet
MCMONb30BaHNE CNenyoWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

MynbTumMeaniiHas TexHMKa

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 011200.68 "duamka" n marnctepckon nporpamme Aumsmka CnoXHbIX CUCTEM .
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