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AHHOTANMA

OcHOBHasi 3ajaya Kypca — OTO CpaBHUTENIBHBI aHAIM3 KUHETHMYECKUX SIBICHHH B KPHUCTAIAX |
HEYTOPSIOUCHHBIX CPelax, H3yUYeHHE METOIOB TEOPETUYECKOrO OMMCAHUS IMEepexoia METaluI-AUdICKTPUK U
KUHETHYECKUX SBJICHUH B HEYIOPSJOUYCHHBIX CpPellaX U HaHOMAaTepHasiaxX, O3HAKOMJICHHE C METOJaMHU TEOPHU
HEYTOPSIOUCHHBIX cpell, OOydeHHe NPUHIUIAM aHalu3a KUHETUYECKUX SBICHHH B HEYHOPSIOYECHHBIX
cpenax W HaHoMmarepuanax. l3ydeHne KHMHETHYECKMX CBOWCTB TeTEPOreHHBIX cpex  (ToBeneHHe
MPOBOIMMOCTH TIPY PAa3HOM THIIE BKJIIOYCHUH, MPBDKKOBAS MPOBOIMMOCTB, CYIIEPIOKAIU3AIMs BOJHOBOM
¢ynknun). Ilpobnema xoppensiuii (KOpoTKomeHCTByIomMe (xab0apJOBCKUE) KOPPENSINY, BIUSHHE Ha
NPBDKKOBYIO TPOBOIUMOCTbD, JabHONCHCTBYIOMINE (KYJIOHOBCKHE) KOPPEINSIHH, KYJIOHOBCKAs IIENb U
NPBDKKOBasi MPOBOAMMOCTH). JIoKanu30BaHHbIE M JEJOKAJIM30BaHHBIE COCTOSIHUS. Mozaenn AHaepcoHa u
Mortra. Ckeitmuar. OTpHnaTenbHOe MAarHHTOCONPOTHBICHHE B TEOPHH KBAHTOBBIX ITONPABOK, KBAaHTOBHIC
uHTepdepenimonnsie 3pdexrol. Acumntotuku Qynkipm ['enn-ManHa - Jloy B IByMEpPHOM U TpeXMEpHOM
ciydasix. JlnmMHa KOrepeHTHOCTH. KBAaHTOBBIE IMONpaBKM K IMPOBOAMMOCTH HA METAJLUIMYECKOW CTOPOHE
nepexona. OKpeCTHOCTh IOpPOra MOABMKHOCTH, PelIeHHe ApOHOBa-AubTIIyIepa. JuanekTpuueckas cTopoHa
nepexona, HEONTHUMAaJIbHBIC NMPBDKKKA 3BirvHA. Dpdexr Xomwra, yron Xoula, XOJUIOBCKas IOIBH)KHOCTB,
kodddunment Xomwra. Marautoconporusienre. OTpHLIATENFHOE MarHUTOCONPOTHBICHHE B TEOPUHU
KBaHTOBBIX TONpaBOK. OTpHIATENIbHOE MAarHUTOCOIPOTHUBICHUE B OOIACTH NPBDKKOBOH IMPOBOAUMOCTH.
Oddekr Xomra B 0b6IacTd MPBDKKOBOH NpOBOAMMOCTH. ONMUCaHWE TEPMO3IC C MOMOIIBI0 KHHETHYECKOTO
ypaBHeHusi bonbimana. Tepmosnc B obnacTé mpbbKKOBOW mpoBoauMoctu. @opmyna 3Bsruna. Tepmonac B
IeTePOTCHHBIX Cpe/ax.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

- OCBOEHHE CTyJACHTaMH (pyHIaMEHTAJIbHBIX 3HAHUN B oONMacTu (U3MKH HEYHOPSIOYEHHBIX CPed U
HAaHOMAaTepHaJIOB, CPABHUTEIIbHBIA aHAJIN3 KUHETUYECKHX SIBJICHUI B KPUCTAIJIaX U HEYIOPSIOYCHHBIX
cpenax, U3y4eHUue METOJ0B TEOPETUUECKOTO OIIMCaHUs [IEPexoa METalI-IUIIEKTPUK U HUHETUYECKUX
SIBJICHUI B HEYIIOPSIOUEHHBIX CpeaXx U HaHOMaTepHasax.

33]13‘[1/[ JAUCHUIIINHBI

* (opmupoBaHrue 0a30BBIX 3HaHWU B 00JACTH (DU3UKH HEYHOPSIOYEHHBIX Cpel KaK JUCIUILTUHBI,
HHTErpUpYyIoLIei 001mepru3nIecKyIo 1 00IIEeTeOPETUIECKYIO MOATOTOBKY (hU3UKOB 1 oOecreunBalomen
(byHI1aMeHTaIbHbIE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeNbHOCTH;

* O3HAaKOMJIEHHE C METOJAMH TEOPUH HEYIIOPSIOUEHHBIX CPEL;

. oOyueHHe NpPUHIMIAM aHaJIN3a KUHETUYECKUX SBJICHUH B HEYNOPSIOYEHHBIX Cpeaax H
HaHOMarepuasax;

* ¢opMupOBaHUE y CTYICHTOB MOAXOAOB K MCCIICAOBAHHUSIM B 00JacTH (PU3HKHM HEYHOPSIOYEHHBIX
CpeXl B paMKax BBIITYCKHBIX paboT Ha CTENIEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATbLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/bTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX

r vrAamT Y nawarry m Ao amer rraadh A arrAarra e v ATy




1 HUBDbIX 3a/aq B UVJ1av 11 LIPUYPCLLUNUHAIbHUN
ACATCIIBHOCTH, YUUTBIBAA OCOOCHHOCTH U
OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEIOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTDH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH MNpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajade W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HATh!
MECTO M posib OOIIMX BONPOCOB HAayKH B HAYYHBIX HCCJIEIOBAaHMAX B OOIACTH HCCIIEIOBAHUS
KWHETUYECKUX SIBIICHUI B HEYTOPSI0YCHHBIX CPEAax U HaHOMaTepuaax;
COBpEMEHHBIE MPOOIIEMBbl (PU3UKH, XUMHUH, MATEMATHUKH;

TEOpeTUYecKue Moaen (pyHIaMEHTaIbHBIX MPOLECCOB M SBJICHUI B (DU3MKE M ee MPHIOKEHHIX
NPUMEHUTENIbHO K HCCIECJOBAaHMAM KHHETHMYECKHX SBJICHUI B HEYIOPSIOYCHHBIX Cpelax M
HaHOMaTepHasax;

HNPUHINIBI CAMMETPHH U 3aKOHBI COXPAHEHHUS;

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,

MOCTaHOBKY MPOOIeM (PU3HKO-XMMHUYECKOTO MOJICITHPOBAHUSI;

0 B3aUMOCBS35X U (yHIaMEHTAJIFHOM €INHCTBE €CTECTBEHHBIX HayK.
YMETh:

3 (EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHTHI HAyKH: TIOHATHS, CYXKJICHHUS,
YMO3AKITIOUEHUS, 3aKOHBI;

IPE/ICTaBUTh MTAHOPAMy YHHBEPCAIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;

a0CTparupoBarhCsi OT HECYNICCTBEHHBIX BIUSHUN NPH MOJACIHPOBAHUU PEABbHBIX (PH3HMUYECKUX
CUTYaLUiI;

TUIAHUPOBATh ONTHMAJIEHOE TIPOBEICHUE IKCIIEPUMEHTA.

BIIAJICTh!

IUIAHWPOBAaHUEM, IIOCTAHOBKOM U 00paboOTKOM pe3ynpratoB (PU3NUECKOTO 3KCIIEPHUMEHTA
IPUMEHUTENPHO K HCCICIOBAHUIO KUHETUYECKUX SBJICHUM B HEYNOPSJOYEHHbIX CpeJax H

HaHOMAaTepHaax;
Hay4yHOH KapTUHOU MUDA;

MAaTCMaTU4CCKUM MOACIIUPOBAHUCM (I)I/IBI/I‘IGCKI/IX 3a1a4.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Teopus npoTrekanusl. 3 9 10
2 IIppIKKOBast MPOBOJUMOCTb. 4 12 12
3 [Tepexon MeTamI-Uu30IATOP. 4 12 10
l'anpBaHOMarHUTHBIE u
4 4 12 13
TEPMOBJIEKTPUUECKHUE SABICHHUS.
Nroro gacos 15 45 45
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Teopust mpoTeKaHUs.

Teopust mporekanus. 3azada y3JIoB Ha yNnopsodeHHBIX pemerkax. Kmacrepsl. Ilopor nporexanus.
3amaun Ha KOHEYHBIX peLIeTKax. 3ajadd Ha OCCKOHEUHBIX pelieTkax. becKOHEWHbIH KiacTep.
WuBapuanT 3agaum y3noB. YepHoe u Oenoe mporekanue. CTpykTypa OecKOHEUHOro kiaacrepa (Ha
npuMepe 3azaud y3ioB). Mopens IlkmnoBckoro-ne JKenna. Pagmyc koppensuuu, KpUTHYECKOE
noBeJeHre, (QU3NUECKUH CMBICT JUII X>Xc u  X<xc. @DyHkmus P(X) ams  BeposTHOCTH
MPHUHAJIC)KHOCTH K OECKOHEYHOMY KiacTepy. 3ajada cBs3edl M ee MHBapuaHT. Pemerka bere.
Tounoe pemenne st P(x) m xc Ha pemerke bere. KontunyanbHble 3amaun. VHBapuaHT
KOHTUHYaJIbHON 3ajaud. 3ajadd Ha CiydaidHbIX Yy3nax. 3ajada cdep, KpuUTepudl CBSI3HOCTH.
WNuBapuantsl 3amaun cdep. KuHeTHueckue cBOHCTBa TeTeporeHHBIX cped. [IpoBomumocTh st
cly4dass Majod KOHUEHTPAlMH BKIIOYEHHH. MeTauiMueckue BKIIOYEHHMS B JIUAJIEKTPUYECKOU
Marpuie. MaeanbHo mpoBopdiiye (CBEPXIPOBOASIINE) BKIIOYEHHUS B JUAIEKTPUUYECKON Marpule.
Oddexr dopmbl BrmrodeHudd. KpuTuueckoe mnoBeneHHE NPOBOAMMOCTH B OKPECTHOCTH IMOPOTa
MPOTEKaHMs JJIsI METAJUINYECKUX U CBEPXIPOBOIAIIMX BKIIOUeHUH. HTepronsunonHbIe (GopMyIbL.

2. IIppDKKOBast IPOBOAUMOCTD.

IlocTaHOoBKa 3amaud O MPOBOAMMOCTM IO  JIOKAJM30BAaHHBIM  COCTOSHUAM. IIpbDKKOBas
npoBogumocTs. CeTka compoTuBieHui Muepa-AGpaxamca. Meroj pemieHUs 3ajladd o
MPBDKKOBOK TNPOBOAMMOCTH, OCHOBAaHHBIM Ha TeOopuUHM mpoTekaHus. 3akoH Morra. [IpbixkoBas
MPOBOJJUMOCTE C MIEPEMEHHON JJTMHOMN MPBIXKKA, ONTUMANBHbIC MPBDKKK. Biusiane ocobeHHOCTEH B
IUIOTHOCTH COCTOSHMM Ha NPBDKKOBYIO NMPOBOAUMOCTh. Cymepiokaau3alus BOJHOBOH (YHKIIUH.
Pewenne 3agauum 0 INpBDKKOBOW IpoBoaMMOCTH 10 Morty. [IpoBOIMMOCTE Ha NOCTOSHHOM M
nepeMeHHOM Toke. OnrtumanbHble TpbDKKU. [Ipobnema koppemsuuii. KoporkopercTByromiue
(xab0apnoBckue) koppemsimuu. D-  -cocrosHus. BrusHuMe Xa00apJOBCKMX —KOppENsIUi  Ha
MPBDKKOBYIO IPOBOAMMOCTS. JlanbHoaeicTByomue (KyJOHOBCKHIE) Koppesiund. KyaoHoBcKas Lienb.
DnemMeHTapHble BO30YKAECHUS B MOJAENM KYJIOHOBCKOW Imenu. KyloHOBCKas miesib M HPBDKKOBAs
MPOBOJMMOCTE. DKPaHUPOBKA B MOJICIH KYJOHOBCKOM ILIEIH.

3. Ilepexon METAII-H30IATOP.



[lepexon wmeramn-uzonstop. CiydallHBIA TNOTEHUWAN, TOPOT TNOABMXKHOCTH DepMHU-CTEKIIO.
Jlokanu3zoBaHHbIE W AENOKAIM30BaHHBIE COCTOSHUA. Teopema AHaepcoHa. Momenu AHaepcoHa H
Mortra. Ilepexom MeETaMI-H30IATOP B JIETUPOBAaHHOM mHoiynpoBoaHuke. Kpurepuit Mortra.
Crkeitnuar. [IpoGnema onmcaHus nepexofa MeETajul-M30JIATOp, MOPOr IMOJABMXKHOCTH Kak ocoOast
Touka. Mogens AHaepcoHa, Oe3pa3MepHasi MPOBOJMMOCTh Kak Mepa Oecnopsiaka. lumoresa
MacuITabHOM MHBAapHAHTHOCTH. BBIBOJ ypaBHEHMS OZHONAPAMETPUUECKOTO CKeimuHra. KBaHTOBbIE
MompaBku K mpoBoauMocTd. OTpHUIATENIbHOE MAarHUTOCONPOTUBICHHE B TEOPHUM KBAHTOBBIX
MOpPaBOK, KBAaHTOBbIE HHTEp(epeHIIMOHHBIE dYPPeKThl. AcuMNTOTHKN (GyHKIMHU [enn-Manna - Jloy B
JBYMEPHOM M TpexXxMepHOM ciyyasx. OKpecTHOCTh Opora NoABMKHOCTU. JIokanu3auus cocTosHui
B JIByMEpHBIX cucTemMax. Kputuueckoe nosefeHue pajguyca JIOKaJIM3aluy U IPOBOJUMOCTH B MOJIEJIN
OJTHONIAPaMETPUUYECKOTO CKeHIMHTA. TemmneparypHble 3aBHCUMOCTHU B MOJENN
OJJHOIIApaMETPUUECKOI0 CKelauHra. J[inuHa korepeHTHocTu. KBaHTOBbIE ONPaBKU K IIPOBOJUMOCTH
HAa METAJIMYECKoW cTopoHe mepexoma. OKpECTHOCTh IOpora IMOABM)KHOCTH, PpeELICHUE
ApoHoBa-AnpTirynepa. J(uanekTpuyeckas CTOpoHa Iepexoja, HEONTHMajbHbIe MPBDKKH 3BSTHHA.
CMeHa pexnMa ONTHMAaJbHBIX M HEONTUMAIBHBIX MPBDKKOB. HeonTuManbHble MPBDKKH Ha
IIOCTOSIHHOM M nepeMeHHoM Toke. llepexony weramwr-uzonstop B Depmu-crekne mo Mortry.
MuHuManbHass MeETalIMuecKas NPOBOAMMOCTb. AKTHUBAlMsl Ha MOPOr IOIBMKHOCTH. AHAIN3
IKCIIEPUMEHTAJIbHBIX JaHHBIX C TOUKHM 3pEHUs pa3iIMuHBIX Mozeneil: moaenu MotTra, ckeinuHra u
KBa3HKJIACCUUECKOM Teopuu npoTekanus. OcoOeHHOCTH MPOBOJUMOCTH U KPUTHUECKOTO MOBEICHUS
B JIBYMEPHBIX CHCTEMax C TOYKH 3PEHHs MOJEIN OJHONapaMeTpHuecKoro ckeinmuura. IIpoGiema
OTIpeIeNICHUs] TOJOKEHUS] TOopora MOABMKHOCTH. ODQQEKT cOBuUra Imopora MOABHKHOCTU B
pe3ynbTare KBaHTOBBIX HHTEPPEPEHIIMOHHBIX P HEKTOB.

4. 'anbBaHOMAarHUTHBIC U TCPMOIJICKTPHUICCKHUC ABJICHUS.

Onucanue raabBaHOMAarHUTHBIX 3()(EKTOB C MOMOLIbI0 KUHETHUYECKOTO ypaBHeHHMA bosbumana.
Oddexr Xomna. Yronm Xomna, XOJIOBCKasl MOABMKHOCTh, koddduiment Xomna. Pacuer addekra
Xomna ¢ MOMOMIBIO KHHETHYecKoro ypaBHeHHs bonbunmana. Ciydan cnaboro M CHIIBHOTO OIS,
Xomn-akrop. Ciydalt HecKONbKMX Tpymnn Hocurtened 3apsina. CpaBHeHWe ¢ Mopenbio Jlpyne.
Maruutoconporuienune.  Koadduuuenr  marnutocomporusinenusi.  Pacuer  momepedHoro
MarHUTOCONPOTHBICHUS C MOMOIIBI0 KMHETHYECKOTro ypaBHeHMs bonbiivana. Cioydan ciaboro u
cuibHOro nois. Hacelmenne MarauroconpotusiieHus. Poib nomnst Xomuta. MarHUTOCONPOTHBIIEHUE B
o0pasie KOHEYHbIX U OCCKOHEYHBIX pa3MepoB. OTpHLATENbHOE MArHUTOCONPOTHUBIECHHE B TEOPHU
KBAaHTOBBIX TMIONPABOK. BiusHME MarHUTHOrO MOJNS Ha MPBDKKOBYIO MpoBoguMmocTs. Cerka
CONPOTHBIICHNH Muiepa-AOpaxaMca B MarHMUTHOM Iolie. Pemenwe s ciydyaeB ciaboro u
cupHOoro monst. Cxarue BoiHOBOW — (yHKuuMu. BimsHue xa00apaoBCKUX — KOPPEISLHA.
CruH-nonsipu3allMOHHbI M 3€€MAaHOBCKUI MEXaHM3Mbl MarHuToconpoTusiieHus OTpunarenbHoe
MarHUTOCONPOTUBJICHHE B OOJNIACTH NPBDKKOBOH mnpoBogumocTd. ekt Xomna B obnactu
IPBDKKOBOM  IpoBOAMMOCTH. OnHMCaHHE TEPMOS3IC C IIOMOIIBIO KHHETUYECKOIO YypaBHEHMS
Bonermana. XapakTepuCTHKM Mapbl M MaTepuana. BBIPOXKIECHHBIM W HEBBIPOXKACHHBIN Cilyyawu.
®opmyna Motra. Bkiaja anekTpoH-hOHOHHOTO B3aUMOICHUCTBUS B TepModyic. DOHOHHOE YBIICUCHHE.
Crny4ail HECKONBKMX TPy HOcuTeneil 3apsaa. Tepmosac B 00macTH MPBIKKOBOW MPOBOAMMOCTH.
®opmyna 3BsaruHa. TepM0o3C B TeTEPOTEHHBIX Cpeaax.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

Heob6xoaumoe o0opynoBaHue Ul JIEKLIUI U MPaKTUYECKUX 3aHATHH: ydeOHas ayAuTOpus, OCHAIICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pyI0BaHNEM (TIPOCKTOP, 3BYKOBasi CUCTEMA).

Heobxonumoe nporpammuoe obecnedenue: oducHeiii maker OpenOffice mis pedeparos u
npe3eHTauui, nporpamma Origin (IpH HATUYUH TEXHUYECKOM BO3MOKHOCTH).

Obecrieuenue caMOCTOSTENTLHON paOboThl — AocTyMl B MIHTEpHET, 6a3bl JaHHBIX 0 KypHaJIaM American
Physical Society, American Institute of Physics, Institute of Physics, Nature, Springer Verlag,
o6ubmnorexa MO PAH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI
OcHoBHas 1uTeparypa

1. DnekrpoHsl B HeynopsimoueHHbIX cpenax [Texcr] / B. @. 'antmaxep - M.®uzmatnut,2005
2. C.B.lemumies, A.A.Ilponun. @TT, B. 7 (2006).
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1. DnekTpoHHBIE CBOWMCTBA JIETHPOBaHHBIX monynpoBonHukoB [Tekct]/b. U. Ilkmosckuii, A. JI. Ddpoc,
-M., Hayxka, 1979
2. ®usuka u reomerpus oecriopsinka [Texcr]/A. JI. Ddpoc, -M., Hayka, 1982
3. Kunernueckue siBieHus B HEYopsaaoueHHbIX nonynpoBonnukax [Texct]/U. I1. 3srun, -M., MI'Y,
1984
4. DIeKTpOHHBIE MpoIecCchl B HeKpucTammueckux BenlectBax [Teker]. B 2 1. T. 1, Electron processes
in non-grystalline materials, monorpadus/H. Mott, 3. I3BuC , -M., Mup, 1982
5. DneKTpOHHAs TEOpHs HEYITOPIoUYeHHBIX TTonynpoBogaukoB [Tekcr] / B. JI. bornu-bpyesuu, U. I1.
3Barud, P. Kaitnep [u np.] - M.Hayka, 1981
6. Mogenu 6ecriopsiaka. TeopeTudeckas GU3rMKa OTHOPOIHO HEYHOPSAOYCHHBIX cucTeM [Tekct] =

Models of disorder.The theorical physics of homogeneously disordered systems//[x. 3aiiman , -M.,
Mup, 1982

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Web-caiiThl ’ypHaIJIOB 10 (PU3UKE TBEPAOTO TeJla U MarHUTHBIX siBlieHnH (PH3KKa TBEpIOTo Tena,
KITD, IMucema B KOTD, Yenexu puznueckux Hayk, Physica Status Solidi b, Physical Review B u

zp.).

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha neKunoHHBIX 3aHSATHAX UCTIOJIB3YIOTCS MYJIBTHMEANHHBIC TEXHOIOTUH, BKIIFOYAsk IEMOHCTPAIIHIO
npeseHTanuii. B nmpouecce caMocTosTenbHOI paboThl 00y4YaroIMXCsi BOSMOXKHO MCIOJIB30BAaHHUE TAKHX
porpaMMHBIX cpeacTs, kak OpenOffice.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

Crynent, wusydarmomuii kypc «KuHeruueckue sBIEHMs B  HEYHOPSIOYEHHBIX cpelax U
HaHOMaTepuajgax», AOJDKCH MMETh 0a30BYI0 IOATOTOBKY B 0OJACTH (M3MKH KOHAECHCHUPOBAHHOTO
COCTOSIHMS, HanpuMep, B o0beme Kypca «KnHeTnueckue siBieHUs B KpucTayuax». [lockonbKy B xoze
JEKUUH AJ1 WIUTIOCTPaly OOIUX NMPUHIMIIOB MPOBOJUTCS OOCYKIEHHE COBPEMEHHBIX aKTyaJbHBIX
npoOsieM (U3MKH KOHJICHCHPOBAHHOTO COCTOSIHMS, HEYNOPSAIOYCHHBIX Cpel M HaHOMAaTepHaloB,
KOTOpBIC HE B IMOJHOW MEpE OTPaXCHbI B CYLIECTBYIOIINX yYEOHUKaX, MOCEIICHUE JICKUUN SBISETCS
a0COMIOTHO HEOOXOAMMBIM ISl YCIIEIITHOTO YCBOCHUS M3y4aeMOoro MaTepHara.

VYeneniHoe  OCBOGHHE Kypca TpeOyeT HampsoKEHHOH — CaMOCTOATENBHOM — paboThl  CTyIEHTA.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JTUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4yHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3YYCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHne 3a1a4, IpeaaraéMblX CTYJJeHTaM Ha JICKIUAX U MPAKTUIECKUX 3aHATHAX,

— MOJITOTOBKY K NPAaKTHYECKUM 3aHSITHAM, SK3aMEHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSTENBHOW pPabOTOi CTyneHTa oOcCymecTBisercss B (opme
MHIUBUYaJIbHBIX KOHCYAbTalMid. C Lenblo ynTyOJNeHHOTO M3y4YeHUs TeX WM HHBIX Pa3zienoB Kypca
CTyJICHTaM MOTYT OBITh IPEIUIOKEHBI CHICMAIBHBIC TEMBI JUTSI CAMOCTOSTEIIBHON paOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa Ja3epHbBIX CUCTEM U CTPYKTYPHUPOBAHHBIX MAaTEPUaIOB
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3zpaGoTunk: C.B. [lemummes, n-p ¢us.-mart. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrate usyueHus AUCLUILIMHBI
HaHOMaTrepHaax» 00yJaromIUNHCs TOJKEH:

3HAThb:

«Kunernueckue sBICHUS B HEYNOPAAOYCHHBIX Cpe€aax u

MECTO ¥ pOJIb OOLIMX BONPOCOB HAayKH B HAyYHBIX HCCICIOBAHUSX B OOJIACTH MCCIIECOBAHUS
KWHETUYECKHX SIBIICHUI B HEYIOPSI0YCHHBIX CPEAax U HaHOMaTepuaax;
COBpEMEHHBIE MPOOIIEMbl (GU3UKH, XUMHUH, MATEMATHUKH;
TEOpeTUYeCKue Moaen (pyHIaMEHTaIbHBIX MPOLECCOB U SBJICHUI B (DU3MKE M ee MPHIOKEHHIX
NPUMEHHUTEIIBHO K HCCJICAOBAHMSAM KHHETHYECKHMX SBICHUI B HEYNOPAIOYCHHBIX Cpelax M

HaHOMAaTcpuajiax;

MPUHIOUIIBI CUMMETPHUU U 3aKOHbI COXPAHCHUAA,

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUSA,

MOCTaHOBKY MPOOIeM (PU3HKO-XMMHUYECKOTO MOJICITHPOBAHUSI;
0 B3aUMOCBS35X U (yHIaMEHTAJIFHOM €INHCTBE €CTECTBEHHBIX HayK.

yMeTh:

3 (EKTUBHO HCIIOIH30BaTh HAa MIPAKTUKE TEOPETUUECKUE KOMIIOHEHThI HAyKH: TIOHATHS, CYXKICHHUS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

MNpeACTaBUTH NMMaHOpPaMy YHUBCPCAJIbHBIX METOAOB U 3dKOHOB COBPECMCHHOI'O €CTCCTBO3HAHMS
aGCTpaFI/IpOBaTLCH OT HCCYIICCTBCHHBIX BIIUSTHAN npru MOACIUPOBAHHUU PCAJIbHBIX (1)I/I3I/ILIGCKI/IX

CUTYaLUiI;

IJIaHUPOBATH OINTUMAJIBHOC MPOBCACHUC DKCIICPUMCHTA.

BJIaJeTh:




IUTAHUPOBAaHHUEM, TIIOCTAHOBKOW M 00pabOTKOW pe3yiabTaToB (QHU3MUECKOro OIKCIEpUMEHTa
NPUMEHUTEITBHO K WCCJICIOBAaHHMIO KHHETHYECKHX SIBJICHHH B HEYNMOPSJOYCHHBIX Cpelaax Mo
HaHOMaTepHasax;

Hay4YHOW KapTHHON MUpa;
MaTeMaTHYeCKUM MOZAEIMPOBaHUEM (pU3NYIEeCKHX 3a1ad.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[TpumMepHBIE TEMBI 3aJaHHI 711 CAMOCTOSATENILHOM paboThI (pedeparsi):

. DKCIIEPUMEHTBHI 110 HAOIIOCHUIO KYJIOHOBCKOM LIEIIH.

. [IppDKKOBasi MPOBOJMMOCTH Ha IEPEMEHHOM TOKE. DKCIIEPUMEHT M TEOPHS.
. CrimHOBBIE 3G GEKTH B IPHDKKOBOM MMPOBOIUMOCTH.

. Ilepexon MeTaI-u30MI4TOp B IByMEPHBIX CUCTEMAX.

. KBanToBsrii a3 dexr Xona.

. Monens Xa66apza B (pusnke HEYNOPSIOYCHHBIX CPEl.

. Kunernueckue siBjieHHs B OKPECTHOCTH IIOPOTa MOJIBIKHOCTH.

0 3 O L AW~

. Metonpl co3nanust CBEPXCUIIBHBIX MATHUTHBIX TOJIEH.

9. TpaHcnopTHbIE SBJICHUS B yIIICPOAHBIX HAHOMAaTepHaax.

10. AMop(dHBIE TIOTYTPOBOTHHUKH.

11. BricTpble (a3oBbIe MpeBpaICHUs B HEKPUCTAIITMYECKIX TBEP/BIX Telax.
12. ITpoMe:KyTOYHBIH MOPSIIOK B HEKPUCTATUIMYECKUX TBEPABIX TeJIax.

13. MeTozbl uccne10BaHus CTPYKTYPBI HEYHOPSIOYEHHBIX CpPel.

14. T'panynupoBaHHbIE METAJLIBI.

15. ®oHOHBI B HEYHNOPSIOUEHHBIX CpelaXx M HaHOMaTepHasax.

16. ®pakransl B GU3MKE HEYTOPSJOUCHHBIX CPEI.

17. OnTHka HEYHOPAIOYCHHBIX CPEI.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[TpomesxkyTouHas arTecTanus 1Mo aucuuiuimHe « KHHeTHuecKue siBJICHUS B HEYTOPSI0YCHHBIX Cpeax U
HaHOMaTepHasax» OCyLIeCTBIAETCs B (opMe 3K3aMeHa. DK3aMeH IPOBOJUTCS B YCTHOU opMe.

[TepeueHb KOHTPOIBHBIX BOMPOCOB VIS cllauk 9K3ameHa B 10-om cemectpe:

1. Teopus mporexkanus. 3ajaua y3JI0B Ha yHOPsSAOYEHHBIX pemieTkax. Kmactepsl. [lopor mporekanusi.
3amaun Ha KOHEYHBIX peUIeTKax. 3ajauyd Ha OECKOHEYHBIX pelleTKax. becKOHeuHBIH Kiactep.
WuBapuant 3amaun y3ioB. YepHoe u Oenoe mporekanue. CTpykTypa OeCKOHEYHOro Kiactepa (Ha
npuMepe 3amadd  y3i10B). Mogenp LlkinoBckoro-ge XKenna. Pagmyc koppemsinuu, KpUTHUECKOE
noBezieHne, (pU3NIecKuil CMbICT A X>Xe U Xx<xc. @ynkuns P(X) 11 BEpOSATHOCTH MPUHAUIEKHOCTH
K OeckoHeUHOMY Kjactepy. 3afada cBsi3eil u ee uaBapuant. Pemerka bere. Tounoe pemenue mist P(x)
n xc Ha peumierke bere. KonTuHyanpHble 3amaun. MHBapuaHT KOHTHHYajbHOM 3ajaud. 3ajadd Ha
CllydaiHBIX y371ax. 3ajada cdep, Kpurepuid cBsi3HOoCTH. MIHBapuaHThI 3a1a4u cdep.

2. Kunernueckue CBOMCTBa reTeporeHHbIX cpeld. IIpoBoAMMOCTh ms cioydas Majlodl KOHLIEHTpaIluu
BKJIIOYEHUH. MeTauiMyecKre BKIKOUYEHHS B JMAJIEKTpUYECKONM Marpuue. MpeansHO mnpoBoasiiue
(cBepxmpoBoIsiIME) BKIIOYEHUS B JAMAIIEKTpuueckod Marpuie. O¢dekt (OopMbl BKIIOUCHHMH.
Kputnueckoe nosesneHue NpoBOAUMOCTH B OKPECTHOCTHU I1OPOTa MPOTEKaHMS ULl METAJUIMYECKUX U
CBEPXNPOBOAALINX BKIOUeHUH. HTepnonsuronabie GopMysibl.

3. IlocTaHoBKa 3amaun O TNPOBOJUMOCTH TIO JIOKAJIW30BAaHHBIM COCTOSHUAM. IIpbDKKOBas
npoBoguMocTh. CeTKa compoTuBieHni Musiepa-Adpaxamca. MeTtoa pelieHusl 3a/1aud O MPBHKKOBOMN
MPOBOJMMOCTH, OCHOBAHHBIM Ha TEOpUM MpoTekaHus. 3akoH Motrta. [IpbDKKOBas MPOBOAMMOCTH C
MEepeMEHHON JUIMHOW TPBDKKA, ONTHMANbHBIC TPBIKKU. BimsHue 0coOeHHOCTEH B IUIOTHOCTH
COCTOSIHUH Ha MPBDKKOBYIO POBOAUMOCTb. CyrepioKain3anus BOTHOBON (QYHKLINH.

4. PemeHne 3agauM O NPBDKKOBOW IPOBOAMMOCTH 1o Mortty. IIpoBonHMOCTE Ha MOCTOSHHOM M
HepeMEHHOM ToKe. ONTUMaJbHbIE IPBIKKH.



5. Tpobnema xoppensiiuii. KoporkojeiicTByromue (xab0apaoBckue) Koppensiuu. D- -cocTosHus.
Brusaue xa00apmoBCKMX KOppENsOUi Ha NPBDKKOBYIO MPOBOAMMOCTB. JlambHOACHCTBYIOLIME
(xynoHoBckue) koppensiiud. KymoHOBckass 1mienb. JeMeHTapHble BO30YXKJIECHUS B  MOJCIH
KyJOHOBCKOM mienu. KymnoHOBckasi mieinb M NPBDKKOBas MPOBOAMMOCTb. DKPaHUPOBKA B MOJEIH
KYJIOHOBCKOH IIEJIH.

6. Ilepexon wmerami-uzonstop. CaydailHbI MOTEHUIHMAN, TOPOTr TMOABMKHOCTH DepMu-CTEKIO.
Jlokanu3zoBaHHbIE W JeNIOKAJIM30BaHHBIE COCTOAHUA. Teopema AHAepcoHa. Moxpenu AHIEpcoHa U
Morra. Ilepexon MeTamI-u3054Top B IETHPOBAHHOM NONyIpoBonHuKe. Kputepnit Morra.

7. Ckeiinuar. [IpoGnema omucaHusi mepexoia METaUI-U30JIATOp, HOPOT MOABMKHOCTH Kak ocolas
Touka. Mogenb AHIepcoHa, Oe3pazMepHas IIPOBOAMMOCTh Kak Mepa Oecmopsaka. ['mmoresa
MaciuTaOHON WHBapUAHTHOCTH. BBIBOA ypaBHEHHS OJHONAPaMETPUUECKOro ckeiauHra. KBaHTOBbIE
IOIIPaBKU K MpoBoAUMOCTH. OTpuliaTenbHOE MarHUTOCOIIPOTUBIICHUE B TEOPUU KBAaHTOBBIX I10PABOK,
KBaHTOBbIE HHTEP(epeHInOHHbIE 3P (PEKTHI.

8. Acumnrotuku QyHkuuu ['enn-Manna - Jloy B IByMEpHOM M TpexMepHOM cirydasix. OKpecTHOCTh
ropora MoABWXHOCTH. Jlokanu3alnusi COCTOSHMM B JBYMEpHBIX cucTeMax. Kpurudeckoe noseneHue
paadyca JIOKaqM3alMM W OPOBOAMMOCTH B  MOIENHM  OJHONAPAMETPUYECKOr0  CKEWIMHTa.
TemneparypHble 3aBUCUMOCTH B MOJEIM OJHONAPAMETPUUECKOIO CKEHIMHra. /|iiHa KOrepeHTHOCTH.
KBaHTOBBIE MONPAaBKK K MPOBOAUMOCTH Ha METAJUIMYECKOH CTOpoHE mepexona. OKpecTHOCTh mopora
MNOJBW)KHOCTH,  pelieHue  ApoHoBa-AubTinyiepa.  JlusnekTpuueckass  CTOpoHa — Iepexona,
HEONTUMAJIbHBIC TPBDKKK 3BArumHa. CMEHa peXuMa ONTHUMAJIbHBIX W HEONTHMANBHBIX MPBIKKOB.
HeonrumaibHble IPbIKKY HA IIOCTOSHHOM U [IEPEMEHHOM TOKE.

9. llepexon wmeramr-uzonsitop B @Depmu-crexiie mo Morty. MuHuMalbHas MeTauIMYecKas
IIPOBOJUMOCTb. AKTHBALUs Ha MOPOT MOJIBUKHOCTH. AHAJIU3 SKCIEPUMEHTAIbHBIX JaHHBIX C TOYKH
3peHHsl pa3IMYHBIX MOnenel: Moaenn MoTTa, CKeHMIMHra U KBa3UKIACCHYECKON TEOpHUH MPOTEKAHUSI.
Oco0eHHOCTH TMPOBOJMMOCTH M KPUTHUECKOTO TOBEICHHS B JBYMEPHBIX CHUCTEMaX C TOYKH 3PEHHS
MOJENIM  OAHONapaMeTpuueckoro ckeinuara. IlpoGmema onpeaeneHus MOJOXKEHUS  MOpOra
HOABMXHOCTU. D(PdexT capura nmopora MOABMKHOCTH B pe3ysbTaTe KBAaHTOBBIX MHTEP(HEPEHINOHHBIX
3¢ dexTos.

10. Omnucanue raJbBaHOMArHUTHBIX 3(P(PEKTOB C MOMOIIBI0 KMHETHYECKOro ypaBHeHHs bomblmMana.
Db ekt Xomma. Yron Xoiia, XOUIOBCKas MOJIBUXKHOCTE, ko3 duument Xomna. Pacuer addekra Xomna
C TIOMOLIbI0 KHHETHYECKOTO ypaBHeHus1 bonbiimana. Cinyyan cnaboro u CubHOTO 1osisi, XoJui-(hakTop.
Crnyuail HECKONBKHX TPYII HOcUTeNe 3apsaaa. CpaBHeHHE ¢ Mojenbio Jpyne.

11. MarnauroconporusieHre. KodppHUIMEHT MarHUTOCONPOTUBICHUSA. Pacder momepedHoro
MarHUTOCONPOTUBIICHUSI C MOMOIIBI0 KWHeTH4Yeckoro ypaBHeHus bombunmana. Cioywan cnaboro u
CHWJIBHOTO Toisl. Hacelmenue MarHuToCconpoTuBineHus. Ponb nomnst Xomna. MarHuToCONPOTUBIICHHUE B
00pa3ie KOHEYHBIX 1 OECKOHEYHBIX Pa3MEpOB.

12. OrpuuarenbHO€ MarHUTOCONPOTUBIICHHE B TEOPUN KBAHTOBBIX IMTONPABOK.

13. BausHuMe MarHuTHOrO IMOJSi HAa TPBDKKOBYIO MPOBOAUMOCTh. CeTKa CONpPOTHBICHHUH
Muuiepa-AbpaxaMca B MarHUTHOM Tioiie. Pemenue amst cinydaeB ciaaboro u cuiabHOro noss. Cxarne
BOMHOBOM  (yHkuuu. Bnmsnume xaO0apmoBckux — koppemsiuuid.  CHMH-TOISPU3ALUOHHBIA |
36€EMAaHOBCKMHM MEXaHU3Mbl MAarHMTOCOIPOTHBICHUS OTPHULATEIBHOE MAarHUTOCOIIPOTHUBICHUE B
00JIaCTH MPBLKKOBON MPOBOAUMOCTH. Ddekt Xosmna B 001acTH MPBHKKOBON HPOBOAUMOCTH.

14. Onucanue TEpMO3/IC C IOMOIIbI0 KHHETHYECKOro ypaBHeHHsI bonbliMaHa. XapakTepuCTUKU Taphl U
Marepuaia. BBIpOKIOEHHBII M HEBBIPOXKICHHBIM  ciaydyaun. @Popmyna  Motra.  Bknan
3NIEKTPOH-(POHOHHOTO B3auMoeicTBUs B TepModzc. PoHoHHOE yBiedeHue. Ciydail HECKOJIIBKUX TPYIIT
HOCHTEJIEH 3apsiaa.

15. Tepmoanc B obmacTi npeKKOBO# npoBoguMoctd. @opmyna 3BsruHa. TepModIc B TeTEpOTeHHBIX
cpenax.

[Ipumep SK3aMEHANIMOHHOTO OMIIETa U3 TPEX BOIPOCOB, UCTIOIH3YyEMOTO JIJIsl IPOBEACHMS dK3aMeHa!
Buiet Nel

1. KoHtunyanbHBIE 337aud TeOpUH NpoTEKaHUs. VHBapHaHT KOHTHHYaJbHOW 3aJadd. 3ajaqyd Ha
CIlydalHBIX y371ax. 3ajada cep, Kpurepuii cBI3HOCTH. MIHBapuaHThI 3a/1a4u cdep.

2. Onwucanne 3¢p¢ekra Xonna ¢ MOMOIIBI0 KUHETUYECKOTO ypaBHEeHUs boibimana. CpaBHeHHe ¢
mozenbio Hpyne. Oddext Xomna B 061acTH NPHHKKOBOM TPOBOIUMOCTH.

3. BBYHCINTH KPUTHYECKOE IIOBEACHUE paauyca JIOKAJM3alud M TPOBOIAUMOCTH B MOICIH
OIHOTIAPAMETPUUECKOTO CKEHIIMHTA.

Kpurepun onennBanus



OTJINYHO

10 TlomydeHbl OTBETHI Ha TPH BOIPOCA B SK3aMEHAI[MOHHOM OUJIeTe, HET 3aMeUaHHA.

9 Tlomy4deHsl OTBETHI HA TPH BOMPOCA B K3aMEHAIMOHHOM OHJIETE, €CTh OT/CbLHBIC 3aMEUaHMsI.

8 Tlomy4eHbl OTBETHI HA TPU BONPOCA B IK3aMEHAIIMOHHOM OMJIETE, €CTh CYIIECTBEHHBIC 3aMeUaHUs 1
() OMMOKY B BEIYUCIICHUAX.

XOpO1IO

7 TlomydeHbI OTBETHI HA JIBA BOIIPOCA B SK3aMEHAIIMOHHOM OWJIeTe, HET 3aMeYaHnuil

6 IlomydeHbl OTBETHI Ha JIBa BOIIPOCA B SK3aMEHAIIMOHHOM OWJIETEe, €CTh OTACILHEIC 3aMeUaHus

5 Tloxy4yeHBI OTBETHI HA JIBA BOIPOCA B 9K3aMEHAIMOHHOM OWJIETE, €CTh CYIICCTBEHHBIC 3aMEUaHus U
(W1) OMIMOKYU B BBIUHUCICHHUSIX.

YIOBJIETBOPUTEIILHO

4 Tlonyd4eH OTBET Ha OJIH BOMPOC B SK3aMEHAIIMOHHOM OuiieTe, HeT 3aMeUaHui

3 TlomydeH OTBET Ha OJIMH BOMPOC B DK3aMEHAIIMOHHOM OWJIETE, €CTh 3aMEUaHHS
HEYJIOBJIETBOPUTEIHHO

2 TlpaBuibHBIE OTBETHI HA BOIIPOCKHI SK3aMEHAIIMOHHOTO OWIIeTa OTCYTCTBYIOT.

1 IIpaBuibHBIE OTBETHI Ha BOIPOCHI IK3aMEHAIIMOHHOTO OMJIETa OTCYTCTBYIOT, CTyAE€HT HE MOXET
OOBSCHUTH CMBICI 33IaHHBIX BOIIPOCOB.

[Ipumeuanue:

OLIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
MPUHATHIX PEIIEHUN;

olieHKa «xopouo (7)» BBICTaBIAETCS CTYIEHTY, €CJIM OH TBEPAO 3HAET Marepuaj, TPaMOTHO U MO
CYLIECTBY U3J1araeT ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLICHKA «YIOBJETBOPUTEIBHO (4)» BBICTABIAETCS CTYACHTY, IIOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKONW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MpU 3TOM
OH BIIJCeT OCHOBHBIMH pa3ieiaMu Y4eOHOH mporpamMMbl, HEOOXOAMMBIMH JUIS JaJIbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

OLICHKA «HEYIOBJIECTBOPUTEILHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HaeT OOJNbIIeH 4acTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI U HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHNBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHHH YCTHOTO 3K3aMeHa OOydaromemycsl MpeAocTaBisieTcss 1 acTpOHOMUYECKHH 4ac Ha
noarotoBky. Ompoc oOydarorierocst mo OwieTy Ha YCTHOM SK3aMEHE HE JIOJDKEH INPEBBIIIATh OJHOTO
aCTPOHOMMYECKOTO Yaca.

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaromIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaKKe CIIPaBOYHON JIUTEPaTypOoi, KOHCIIEKTOM JIEKIIUH U MEPCOHAIBHBIMU KOMIIBIOTEPAMH.

[Ipu npoBeneHnn 3K3aMeHa OIMH U3 BOIPOCOB OMJIETa MOXKET BKIIOYATh B ce0S pacueTHYIO 3a/ady.
IIpeanomnaraercsi, YTo0 B XOA€ CaMOCTOSTENbHONW PabOTHI B CEMECTPE CTYACHT BBIINONHACT pElICHHE
3a1ay, OpedsiaraéMbIX IIpPerojaBarejeM Ha JIEKIMAX WM ceMuHapax. [IpoBepka NpaBUIBHOCTH
pemieHnss 3adad, OTHECEHHBIX K CaMOCTOATENIFHOM IIOATOTOBE OCyIIecTBIsieTcs B (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.



