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AHHOTANMA

OcHoBHasi 3ajgaya Kypca — O3TO CPaBHUTEIbHBIM aHaIM3 KUHETHYECKUX SBICHUH B KpHUCTAUIaX U
HEYTOPSIOUCHHBIX CPeaax, M3y4YeHHE METOIOB TEOPETHYECKOTO OMHMCAHHS IEepPeXo[a METall-TUdICKTPUK H
KWHETUYECKUX SIBICHUN B HEYNOPAJOUYEHHBIX CPEAax U HaHOMaTepuaiax, 03HaKOMIICHHE ¢ METOJaMU TEOPUU
HEYTOPSIOUCHHBIX cpel, OOydYeHWe NpPUHIMIIAM aHali3a KHUHETHYECKHX SIBJICHUH B HEYMOPSIOYCHHBIX
cperax W HaHoMmarepuasiax. l3ydyeHHMe KHMHETHYECKMX CBOMCTB TETEPOr€HHBIX cpex  (TMoBeIeHHE
MPOBOIMMOCTH TIPU PAa3HOM THIIC BKIIOUYCHHH, MPBDKKOBAas MPOBOIUMOCTb, CYNEPIOKAIN3aIMs BOJIHOBOM
¢ynknun). Ilpobnema xoppensuuii (KOpoTKoaeHcTByIoue (xab0apAoBCKUe) KOppPETSIMH, BIUSHUE Ha
NPBDKKOBYIO TPOBOIUMOCTbD, IallbHONCHCTBYIOMINE (KYJOHOBCKHE) KOPPEISIMH, KYIOHOBCKAas WIEIb H
HPBDKKOBAsi NMPOBOAMMOCTE). JIOKanM30BaHHbIE W AEIOKAJIN30BaHHBIE COCTOSHUSA. Mopenn AHIEpcoHa |
Mortra. Ckeitmuar. OTpHnaTenbHOe MAarHHTOCONPOTHBICHHE B TEOPHH KBAHTOBBIX ITONPABOK, KBAaHTOBHIC
uHTepdepeHimonnsie 3pdexrol. Acumnroruku QyHkun [emur-Manna - Jloy B AByMEpHOM H TPEXMEPHOM
ciydasix. JlnmuHa KorepeHTHOCTH. KBaHTOBBIE TOMpPAaBKM K IPOBOJMMOCTH HAa METAJUIMYECKOH CTOpOHE
nepexona. OKpecTHOCTh MOPOTra MOJABMKHOCTH, pelieHne ApoHOBa-AnbTiynepa. Jusnekrpiuueckas CTOpoHa
nepexona, HEeONTUMAaJbHbIE NMPBDKKKA 3BsruHa. Jddext Xomra, yron Xoiuia, XOJUIOBCKash MOABHKHOCTD,
kodpduuuent Xosmia. Marnutoconporusienre. OTpHIATEIbHOE MArHUTOCOIPOTUBIEHHE B TEOPHU
KBaHTOBBIX MONpaBOK. OTpHIATENIFHOE MarHUTOCONPOTHUBICHUE B OOJACTH NPBDKKOBOH IPOBOAWMOCTH.
Oddekr Xomra B 00IacTH MPBIKKOBOW MpoBoguMocTH. OmnmcaHue TEpMOIIC C TOMOIIbI0 KHHETHYECKOTO
ypaBHeHusi bonbrimana. Tepmosnc B obnmacté mpbbkkoBoi mpoBoguMoctu. Popmyna 3BsruHa. Tepmosnc B
reTepOreHHBIX Cpesiax.

1. lean u 3apa4un

Henp AucoMnInHBI
- OCBOEHHE CTyJACHTaMH (pyHIaMEHTAJIbHBIX 3HAHUN B oONMacTu (U3MKH HEYHOPSIOYEHHBIX CPed U
HAaHOMAaTepHaJIOB, CPABHUTEIIbHBIA aHANN3 KHHETUYECKUX SBJICHUN B KPUCTAIUIAX M HEYIIOPSAIOUECHHBIX
cpenax, U3y4eHUue METOJI0B TEOPETUUECKOIO ONUCAHU [IepeX0/ia METAILI-AUIEKTPUK U HUHETHYECKUX
SIBJICHUI B HEYIIOPSIOUEHHBIX CpeaXx U HaHOMaTepHasax.

33]13‘[1/[ JAUCHUIIINHBI

*  (dopmupoBanue 6a30BbIX 3HAHHWU B 00JACTH (PU3UKU HEYMOPSJOUCHHBIX Cpell KaK JUCIUILTHHEI,
HHTErpUpYyIoLIe 001epU3nIecKyIo U 00IIETEOPETUYECKYIO MOATOTOBKY (PU3HKOB M 00ECIIEUNBaIOLICH
(byHI1aMeHTaIbHbIE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeNbHOCTH;

* O3HAaKOMJIEHHE C METOJAMH TEOPUH HEYIIOPSIOUEHHBIX CPEL;

. oOyueHHe NpPUHIMIAM aHaIN3a KUHETHYECKUX SBICHUII B HEYNOPSAOYCHHBIX cpeJax u
HaHOMarepuasax;

* (¢dopMHpOBaHUE y CTYIEHTOB IOIXOJO0B K HCCIEIOBAHUSAM B 001acTH (DPU3MKH 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 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC

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

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT 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 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obmactu cBoel  mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
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 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSS 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
IMK-1 CriocobeH cTaBuTh, HOPMANTU30BbIBATh M |MAaTEMAaTHYECKHE MOJEIN ISl ONHCAHHSA  HM3y4aeMbIX
pelars 3a/1a41, B TOM YUCJIe pa3padaTbiBarh U |ABICHUN U IIPOLECCOB, OLICHUBATH KA9€CTBO Pa3pabOTaHHOM
UCCIIEJ0BaTh MATEMAaTUYECKHE MOJENIN MOJCIIN

U3y4acMbIX SBJICHUH U MPOLECCoB, CUCTEMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHE W (WIIH)
aHAJM3MPOBAaTh HAy4YHBIE IIPOOJIEMBI, OIYYaTh |9KCIEPUMEHTAIBHBIE METOMIBI UCCIIEIOBAHUN K KOHKPETHON
HOBbIE HAYYHbIE PE3ysIbTaThl Hay4yHOM 3ajade U  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

[]  MecTo W poiib OOIIMX BONPOCOB HAYKH B HAyYHBIX HCCIIEIOBAHUSIX B OOJIACTH HCCIEIOBAHHS
KWHETUYECKUX SIBIICHUI B HEYTOPSI0YCHHBIX CPEAax U HaHOMaTepuaax;
[J coBpeMeHHbIC IPOOIEeMbl (PU3UKH, XUMUHN, MATEMATHKH;
[l Teopermyeckre Moaean (yHIaMEHTAJIbHBIX IPOLECCOB M SBJICHUI B (PHU3MKE M €€ MPHIOKESHUIX
NPUMEHUTENIbHO K HCCIEJOBAaHMAM KHHETHYECKHX SBJICHUI B HEYNOPSAOYCHHBIX Cpefax |
HaHOMaTepHasax;
[l IpUHIMIIBI CAMMETPHUH U 3aKOHBI COXpaHEHUS,;
[/ HOBEWIINE OTKPBITHS €CTECTBO3SHAHMUS;
[J TocTaHOBKY IpobieM QU3NKO-XUMHUYECKOTO MOJICIINPOBAHYS;
(] 0 B3aMMOCBS3SIX U ()YH/IaMEHTAIBHOM CJMHCTBE €CTCCTBEHHBIX HaYK.

YMETh:
[l 3¢ ¢eKTHBHO UCTIONB30BaTh HA NPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,
YMO3AKITIOUEHUS, 3aKOHBI;
[l mpeacTaBUTh NAaHOPaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
[l abcTparupoBaTbCsi OT HECYIISCTBEHHBIX BIMSHUHA MPU MOICIUPOBAHUM PEATBHBIX (PH3MYESCKHX
CUTYaLUiI;
[l IUIaHUPOBATh ONTUMAJIBHOE MPOBEICHUE IKCIIEPHUMEHTA.

BIIAJICTh!

O IUTAHUPOBAaHUEM, IIOCTAHOBKOM U 00pabOTKOM pe3ynbratoB (U3WYECKOTO IKCIIEPUMEHTA
IPUMEHUTENIPHO K HCCIENOBAHMIO KUHETUYECKUX SIBICHUMM B HEYNOPSJOYEHHBIX Cpelax M
HaHOMAaTepHaax;

[J Hay4YHOU KapTUHOH MUpa;

[J MareMaTH4eCKHM MOJEMPOBaHHEM QU3NICCKUX 3a7ad.

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 kiacrepa (Ha
npuMepe 3azaud y3ioB). Mogens IlknoBckoro-ne JXenna. Pagmyc koppemnsiumu, KpUTHYECKOE
noBeJeHre, QUINYECKHd CMbICT st x>Xc W x<xc. @Dynxnmus P(x) nmus  BeposTHOCTH
MPHUHAIJIC)KHOCTH K OECKOHEUHOMY KiacTepy. 3ajada cBsi3eil M ee uHBapuaHT. Pemerka bere.
Tounoe pemenne i P(x) m xc Ha pemerke bere. KontunyansHbpie 3amauu. WHBapuaHT
KOHTUHYaJIbHON 3ajaud. 3ajadd Ha CIy4YalHBIX Yy37lax. 3ajgada cdep, KPUTEPHHA CBS3HOCTH.
WNuBapuantsl 3amgaun cdep. KuHeTHueckne CBOWCTBA TeTEPOreHHBIX cpell. [IpoBommMocTh Jist
cilydas Majod KOHLEHTPAaUUH BKJIIOUCHHH. MeTajuimyeckue BKIIOUYEHUS B JIUAJICKTPUUYECCKOM
Mmarpuue. MaeanbHO MpoBomsiIue (CBEpXIPOBOAAIINE) BKIIOUEHHS B IUAJIEKTPUUYECKOW MaTpHIe.
Oddexr ¢popmbl BrmodeHudd. KpuTuueckoe mnoBeeHHE NPOBOAMMOCTH B OKPECTHOCTH IOpPOTa
MPOTEKaHMs JJIsI METAJUINYECKUX U CBEPXIPOBOIAIIMX BKIIOUeHUH. HTepronsunonHbIe (GopMyIbL.

2. IIppDKKOBast IPOBOAUMOCTD.

IlocTaHOoBKa 3a7aud O MPOBOAMMOCTH IO  JIOKAIM30BAHHBIM  COCTOSHHUAM. IIppDKKOBas
npoBogumocTs. CeTka compoTuBieHui Muepa-AGpaxamca. Meroj pemieHUs 3ajladd o
MPBDKKOBOK TIPOBOAMMOCTH, OCHOBAaHHBIA Ha TEOpWMH NporekaHus. 3akoH Mortra. IlpepkkoBas
MPOBOJIUMOCTE C MEPEMEHHON JITMHON MPBDKKA, ONTHMaJIbHBIE MPBIKKU. BiusHIEe 0COOCHHOCTEH B
IUIOTHOCTH COCTOSHMM Ha NPBDKKOBYIO NMPOBOAUMOCTh. Cymepiokaau3alus BOJHOBOH (YHKIIUH.
Pewienne 3agaum 0 NpPBDKKOBOM INpPoBOAMMOCTU HO Mortry. IIpoBOAMMOCTE Ha IIOCTOSIHHOM H
nepeMeHHOM Toke. OntumanbHble TpbDKKU. [Ipobmema koppemsiumii. KoporkozeicTByromue
(xab0apnoBckue) koppensiiuu. D-  -cocrosiHus. BnmsiHMe Xxa00aplOBCKHX —KOppensiuil  Ha
MPBDKKOBYIO POBOAMMOCTS. JlanbHoneiicTByomue (KylTOHOBCKUE) Koppensiuun. KynoHoBckas meib.
DnemMeHTapHbIe BO30YKACHUS B MOJIETH KyJIOHOBCKOHM mienu. KynoHOBCKas Iieiab W MPBIKKOBAs
MPOBOJMMOCTE. DKPaHUPOBKA B MOJICIH KYJOHOBCKOM ILIEIH.

3. Ilepexon METAII-H30IATOP.



[lepexon wmertamn-uzonstop. CiydallHBIA TMOTEHUMAN, TMOPOTr HoABMWXKHOCTH DepMu-cTexio.
Jlokanu3zoBaHHbIE W AENOKAIM30BaHHBIE COCTOSHUA. Teopema AHaepcoHa. Momenu AHaepcoHa H
Mortra. Ilepexog MeTaI-u30IATOP B JIETMPOBAaHHOM ModynpoBogHuke. Kpurtepuii Mortra.
Crkeitmuar. [IpoGnema ommcanHust mepexoga METaNI-U30JSTOp, TMOPOr MOABMKHOCTH Kak oco0as
Touka. Mogens AHAepcoHa, Oe3pa3MepHas IPOBOOUMOCTh Kak Mepa Oecropsaka. lwumoresa
MacuITabHOM MHBAapHAHTHOCTH. BBIBOJ ypaBHEHMS OZHONAPAMETPUUECKOTO CKeimuHra. KBaHTOBbIE
MompaBKku K npoBoauMocTH. OTpHUIaTeNIbHOE MAarHUTOCONPOTHUBICHHE B TEOPUH KBAaHTOBBIX
MOpPaBOK, KBAaHTOBbIE HHTEp(epeHIIMOHHBIE dYPPeKThl. AcuMNTOTHKN (GyHKIMHU [enn-Manna - Jloy B
JBYMEPHOM M TpexXMepHOM citydasx. OKpecTHOCTh mopora MOABMXKHOCTH. JIoKanu3anusi COCTOSTHUIMA
B JIByMEpHBIX cucteMax. Kputnueckoe noseeHue paauyca JOKaIU3aldu U IPOBOJIUMOCTU B MOZAEIH
OJTHONIAPaMETPUUYECKOTO CKeHuHra. TemnepatypHbie 3aBHCHMOCTH B MOJEINN
OJJHOIIApaMETPUYECKOIo CKeauHra. J[nuHa korepeHTHocTu. KBaHTOBbIE IOIIPABKU K POBOIUMOCTHU
HAa METa/NIMYEeCKOW CTOpoHe mepexoda. OKpecTHOCTh TOpOra MOABMXKHOCTH, pelICHHE
ApoHoBa-AupTirynepa. JusnexTpudeckas CTOpOHa IEpPEXoja, HEONTHUMAaJIbHbIE NPBLKKU 3BSTUHA.
CMeHa pexrMa ONTHUMAaJbHBIX W HEONTHMAJbHBIX NPBDKKOB. HeonTumanbHbIe NPBDKKA Ha
IIOCTOSIHHOM M IiepeMeHHOM Toke. llepexon werami-uzonsarop B PDepmu-crekie mno Morrty.
MuHuManbHass MeETaluIM4ecKas NPOBOAMMOCTb. AKTHBALUsl Ha MOPOT TMOABMXHOCTH. AHaIHU3
IKCIIEPUMEHTAJIbHBIX JaHHBIX C TOUKHM 3pEHUs pa3iIMuHBIX Mozeneil: moaenu MotTra, ckeinuHra u
KBa3HKJIACCUUECKON Teopuu npoTrekanus. OcoOEHHOCTH MPOBOJUMOCTH U KPUTUUECKOTO TOBEACHUS
B JIBYMEPHBIX CHCTEMax C TOYKH 3PEHHs MOJEIN OJHONapaMeTpHuecKoro ckeinmuura. IIpoGiema
OTIpeJieNICHUs] TOJOKEHHUSI Topora MOABMXHOCTH. O¢¢eKT caBura Mnopora IMOABMKHOCTH B
pe3ynbTare KBaHTOBBIX HHTEPPEPEHIIMOHHBIX P HEKTOB.

4. 'anbBaHOMAarHUTHBIC U TCPMOIJICKTPHUICCKHUC ABJICHUS.

Onucanue rajJbBaHOMArHMTHBIX 3((EKTOB C MOMOIIBI0 KHHETHYECKOTO ypaBHeHHs bonbimana.
Oddekr Xomnma. Yronm Xosa, XOJUIOBCKas MOABMKHOCTH, Ko3ddunment Xomna. Pacuer addexra
Xomja ¢ MOMOUIBI0 KMHETHYECKOro ypaBHeHMs bonbpumana. Cioywyan cmaboro W CHIBHOTO MO,
Xomn-akrop. Ciydall HECKONBKHX Tpynn Hocutenew 3apsaa. CpaBHeHue c monenbio [pyne.
MaruutoconporuBienune.  Koadduumenr  maramtocomporusnenus.  Pacder  momepewHoro
MarHUTOCONPOTHBICHUS C TOMOIIBI0 KMHETHYECKOTO ypaBHeHHMs bonbumana. Cimydan cimaboro u
cuwibHOro nonst. Hacelmenne marautoconpotusieHus. Poipb mosst Xomna. MarHuTOCONPOTHUBIIEHNE B
o0pasie KOHEYHbIX U OCCKOHEYHBIX pa3MepoB. OTpHLATENbHOE MArHUTOCONPOTHUBIECHHE B TEOPHU
KBAaHTOBBIX TONPABOK. BiMsHWE MarHMTHOrO NOJMSI HAa MPBDKKOBYIO mpoBonuMmocTb. Cerka
COpoTHBIEHN Muiepa-AOpaxaMca B MarHMHTHOM IoJie. PemeHwe Juisi ciydaeB ciiaboro u
cuipHoro mois. Ckarne BonHOBOM — (yHkumm. BrusHue Xxa00apHoBCKUX — KOPpENALUH.
CruH-nonsipu3allMOHHbI M 3€€MAHOBCKUN MEXaHM3Mbl MarHUTOCONpPOTUBIEHUs OTpuULaTeIbHOE
MarHUTOCONPOTUBJICHHE B OOJIACTH NPBDKKOBOM mpoBoguMmoctu. Oddekr Xomma B obnactu
IPBDKKOBOM  IpoBOAMMOCTH. OnHMCaHHE TEPMOS3IC C IIOMOIIBIO KHHETUYECKOIO YypaBHEHMS
bonpimana. XapakTepuCTHKH Mapbl U MarepHala. BBIpOKIEHHBIH M HEBBIPOXKICHHBIA CIIy4aH.
dopmyna Motra. Bkiag 21eKTpoH-(QOHOHHOTO B3aUMOJICHCTBUS B TepModzic. DOHOHHOE yBIICUEHHE.
Crny4ail HECKONBKMX TPYII HOcuTeneld 3apsna. Tepmosac B 001acTU MPBIKKOBOM MPOBOJUMOCTH.
®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.
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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 HMETh 0a30BYI0 IOATOTOBKY B 001acTH (DU3MKH KOHACHCHPOBAHHOIO
COCTOSIHMSI, HanpuMep, B o0beme Kypca «KnHetnueckue siBneHus B Kpuctayuiax». [lockoimbky B xoze
JEKUUH AJ1 WIUTIOCTPaly OOIUX NMPUHIMIIOB MPOBOJUTCS OOCYKIEHHE COBPEMEHHBIX aKTyaJbHBIX
npoOiieM (U3UKH KOHIEHCHPOBAHHOTO COCTOSHHS, HEYHOPSIOYEHHBIX Cpell M HaHOMAaTepHaloB,
KOTOpBIC HE B TOJIHOW MEpE OTPaKEHbI B CYLIECTBYIOIIMX yYEOHUKAaX, MOCEIICHUE JICKIUN SBISETCS
a0COMIOTHO HEOOXOAMMBIM ISl YCIIEIITHOTO YCBOCHUS M3y4aeMOoro MaTepHara.

VYenemHoe  OoCBOeHHME Kypca TpeOyeT HampspDKEHHOW — caMOCTOSTeNbHOW — paboThl  CTYIEHTA.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JTUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII  CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

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

— MOJITOTOBKY K NPAaKTHYECKUM 3aHSITHAM, SK3aMEHY.

PyKOBOICTBO ¥ KOHTPOJIb 3a CaMOCTOSITENBHOW pPabOTOi CTylneHTa OCyIIecTBIseTcss B (opme
MHIUBUYaTbHBIX KOHCyabTalMid. C menbio ynyOIeHHOTo M3yueHMs TeX WM MHBIX pa3[enoB Kypca
CTyJICHTaM MOTYT OBITh IPEIUIOKEHBI CHICMAIBHBIC TEMBI JUTSI CAMOCTOSTEIIBHON paOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)
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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 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel mpodeccrnoHanbHON
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 aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS 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  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KaueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrate usyueHus AUCLUUILIMHBI
HaHOMaTrepHaax» 00yJaromIUNHCs TOJKEH:

3HAThb:

«Kunernueckue sBICHUS B HCYNIOPAAOYCHHBIX Cpe€aax U

[l mecTto W poib OOIIMX BOINPOCOB HAyKH B HAYYHBIX HCCICIOBAHHUSX B OOJACTH HCCIICIOBAHUS
KWHETUYECKHX SIBIICHUI B HEYIOPSI0YCHHBIX CPEAax U HaHOMaTepuaax;

[J coBpeMeHHBIC IPOOIEeMbl (PU3UKH, XUMUW, MATEMATHKH;

[l Teopermyeckre Moaean (yHIaMEHTAJIbHBIX IPOLECCOB M SBJICHUI B (PU3MKE M €€ MPHIIOKESHUIX
NPUMEHHUTENIBHO K HCCICAOBAHMSAM KHHETHUSCKHX SBICHUH B HEYNOPSJOYCHHBIX Cpelax M

HaHOMAaTcpuajiax;

[J TIpUHIMIIBI CHMMETPUU U 3aKOHBI COXPAHEHUS;

[

yMeTh:

HOBEHIIINE OTKPBITHS €CTECTBO3HAHMS,
MOCTaHOBKY MPOOJeM (PU3HKO-XMMHUYECKOTO MOJICITHPOBAHUSI;
0 B3aUMOCBS35X U (pyHIaMEHTAJIHLHOM €IMHCTBE €CTECTBEHHBIX HayK.

[l 3¢ ¢eKTHBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,

YMO3AaKJIKOYCHHNA, 3aKOHBI;

[J mpexncraBuTh NaHOPaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTE€CTBO3HAHUS;
[J  abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUNA NPU MOACITUPOBAHHUU DPEaJbHBIX (DU3MYECKUX

CUTYaLUiI;

[ IIaHUPOBATH ONTUMAJIBHOC MMPOBCACHUC DKCIICPUMCHTA.

BJIaJeTh:



O TUTAHUPOBAaHUEM, TIOCTAHOBKOM W 00pabOTKOW pe3ynbratoB (U3WYECKOTO DKCIIEPUMEHTa
NPUMEHUTENIBHO K HCCJICJOBAaHHIO KHHETHYECKHX SBICHHH B HEYNOPSAOYCHHBIX Cpenax |
HaHOMaTepHasax;

[l Hay4YHON KapTHMHON MHDA;

[l MareMaTHYeCcKUM MOJIEIMPOBAHHEM (PU3MUECKHX 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~

. Meroas! cozmanus CBCPXCUJIbHBIX MarHUTHBIX MOJICH.

Ne)

. TpaHcriopTHBIE SIBICHHS B YIJIEPOJHBIX HAHOMAaTepUaIax.

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

[TpomeskyTouHas arTecTanus Mo AUCHUILIHHE «KnHeTHYeckue sSBIeHHS B HEYNOPSIOYCHHBIX CPeaax
HaHOMaTepHasax» OCyLIeCTBIAETCs B (opMe 3K3aMeHa. DK3aMeH IPOBOJUTCS B YCTHOU opMe.

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

1. Teopus mporekanus. 3aiaqa y3j10B Ha yrnopsaaoueHHBIX perrerkax. Kmacrepsl. [lopor nporexanus.
3amaun Ha KOHEYHBIX peEIIeTKax. 3ajaud Ha OECKOHEYHBIX pelieTkax. beckoHeyHbIH Kiacrep.
WuBapuant 3amaun y3noB. UepHoe u Oenoe mporekanue. CTpykTypa OSCKOHEYHOro Kiacrtepa (Ha
npuMepe 3amadd  y3i10B). Mogenp LlkinoBckoro-ge XKenna. Pagmyc koppemsinuu, KpUTHUECKOE
noBezieHne, GU3NIECKU CMBICT Ui X>XC U X<xC. DyHkuus P(X) 1711 BepOATHOCTH NPHHAAICKHOCTH
K OecKOHEUHOMY Kiactepy. 3ajaya cBsizedl u ee nHBapuaHt. Pemerka bete. Tounoe pemenune mis P(x)
n xc Ha peutetke bere. KontunyanpHble 3amaun. VHBapuMaHT KOHTHHYaJbHOM 3amadn. 3agadu Ha
CllydaiHBIX y371ax. 3ajada cdep, Kpurepuid cBsi3HOoCTH. MIHBapuaHThI 3a1a4u cdep.

2. KuneTnueckue CBOMCTBA reTEpOreHHBIX cpeA. IIpoBoIMMOCTh Uil ciay4ash Majlol KOHLIEHTpaluu
BKJIIOYEHUH. MeTajuiM4ecKie BKIIOUYECHHSI B JIMAJIEKTPUYECKOM Marpuue. MuaeanbHO NpoBOASIIUE
(cBepxmpoBoAsIIKE) BKIIOYEHUS B JAuAJIeKTpudeckod Marpuie. Oddekt (opMbl BKIIOYCHHH.
Kputnueckoe noseneHue npoBOAUMMOCTH B OKPECTHOCTH IIOpOra IPOTEKAaHUA Ul METAJUIMYECKUX U
CBEPXNPOBOAALINX BKIOUeHUH. HTepnonsuronabie GopMysibl.

3. IlocTaHoBKa 3amaun O MPOBOAMMOCTH IO JIOKAJIM30BaHHBIM COCTOAHMAM. IIppDKKOBas
npoBoguMocTh. CeTka conpoTuBieHnit Muiuiepa-Abpaxamca. MeTtoj| penieHus 3a7ia4 O MPBDKKOBOM
MPOBOJMMOCTH, OCHOBAHHBIM Ha TEOpUM MpoTekaHus. 3akoH Motrta. [IpbDKKOBas MPOBOAMMOCTH C
MEpPEeMEHHON JUIMHOW TPBDKKA, ONTHMAJbHBIE TPBDKKWA. BiusHHE OCOOCHHOCTEH B IUIOTHOCTH
COCTOSIHUH Ha MPBDKKOBYIO POBOAUMOCTb. CyrepioKain3anus BOTHOBON (QYHKLINH.

4. Pemenue 3amadund O MPBDKKOBOM MPOBOAUMOCTH 1O Motty. IIpoBOAMMOCTE Ha MOCTOSHHOM H
HepeMEHHOM ToKe. ONTUMaJbHbIE IPBIKKH.



5. Tpobnema xoppensiiuii. KoporkoneiicTByromue (xabbapnoBckue) Koppensiuu. D- -cocTosHusl.
BrusHue xa00apmoBCKUX KOppENsUi Ha MPBDKKOBYIO MNPOBOAMMOCTh. JlanbpHoneicTByromue
(xynmoHoBckue) Koppemsiiud. KylnoHOBCkasi 1mienb. ODJeMEHTapHble BO30YXJEGHUS B MOJICITHU
KyJOHOBCKOHM mmenu. KynoHOBckas Imienb M MPBDKKOBas MPOBOIMMOCTb. DKPaHMPOBKA B MOJENHU
KYJIOHOBCKOH IIEJIH.

6. Ilepexon wmeramr-uzonstop. CiydallHbI HOTEHUMAT, IMOPOr MOABMXKHOCTH DepMu-CTEKIIO.
Jlokanu3zoBaHHbIE W JENOKaTU30BaHHBIE cocTosiHMS. Teopema AnnepcoHa. Momenn AHzaepcoHa U
Morra. Ilepexon MeTamI-u3054Top B IETHPOBAHHOM NONyIpoBonHuKe. Kputepnit Morra.

7. Ckeiimuar. IlpoGiema onucaHus mepexoAa MeTauI-M30JSITOp, NOPOr MOABMXKHOCTU Kak ocolast
Touka. Mogens AHaepcoHa, Oe3pa3MepHas TNPOBOAMMOCTh Kak Mepa Oecropsinka. lwumoresa
MaciuTaOHON WHBapUAHTHOCTH. BBIBOA ypaBHEHHS OJHONAPaMETPUUECKOro ckeiauHra. KBaHTOBbIE
HONPaBKU K IPOBOAUMOCTH. OTpuLaTeIbHOE MarHUTOCOIIPOTUBICHUE B TEOPUM KBAaHTOBBIX IIOPABOK,
KBaHTOBbIE HHTEP(epeHInOHHbIE 3P (PEKTHI.

8. Acumnrotuku ¢yHkuuu l'enn-Manna - Jloy B 1BymMepHOM U TpexMepHOM citydasix. OKpecTHOCTh
[opora MOABMKHOCTHU. JIoKanmu3aiusi cOCTOSHUM B JIByMEpHbIX cucTemax. Kpurtuueckoe noseneHue
paadyca JIOKalu3alMd M [POBOOJUMOCTH B  MOACIH  OAHONAPAMETPHUYECKOTO  CKEIIIMHTA.
TemMmeparypHble 3aBUCUMOCTH B MOZEJIM OJHOIAPaMETPUUECKOro ckeiinHra. J{jimHa KOrepeHTHOCTH.
KBanTOBBIE MONPaBKKU K MPOBOAMMOCTH Ha METAJUIMYECKON CTOpoHe mepexona. OKpecTHOCTh mmopora
HNOJBI)KHOCTH,  pelieHue  ApoHoBa-AunbTinyiepa.  JuanekTpudeckass  CTOpOHa — [E€peEXola,
HEONTUMAaJIbHBIC TPBDKKK 3BAruHa. CMEHa peXHMa ONTHUMAJbHBIX W HEONTHMAJIbHBIX MPBIKKOB.
HeonrumaibHble IPbIKKY HA IIOCTOSHHOM U [IEPEMEHHOM TOKE.

9. llepexon wmeramr-uzonsitop B @Depmu-crexiie mo Morty. MuHuMalbHas MeTauIMYecKas
IIPOBOJUMOCTb. AKTHBALUSA Ha MOPOT MOABUXHOCTH. AHalU3 SKCIEPUMEHTAJIBHBIX AAHHBIX C TOYKU
3peHHsl pa3IMYHBIX Mozeiei: Momenn MoTTa, CKEHIIMHTIa U KBa3UKIJIACCHUECKONW TEOPHH MPOTEKAHMA.
Oco0eHHOCTH MPOBOJMMOCTH M KPUTHYECKOTO MOBEACHUS B JABYMEPHBIX CHCTEMax C TOYKH 3PEHHS
MOJENIM  OAHONapamMeTpuueckoro ckeitnmHra. IlpoGmema ompeneneHus TOJMOXKEHHUS TOpora
HOABMXHOCTU. D(PdexT caBura mopora MOABMKHOCTH B Pe3ysIbTaTe KBAHTOBBIX MHTEP(HEPEHINOHHBIX
3¢ dexTos.

10. Omnucanue rajibBaHOMAarHUTHBIX 3()()EKTOB ¢ MOMOILIBI0 KMHETHYECKOro ypaBHeHHs1 bonbiimana.
O ekt Xomma. Yron Xoa, X0JIJI0BCKask MOABIKHOCTD, kKoddduireHt Xoma. Pacuer a¢dexra Xomia
C TIOMOIIbIO KHHETHUYEeCKoro ypaBHeHus bonpumana. Cirydan ciaboro M CHIBHOTO 1OJIs1, XOJI-(QakTop.
Crnyuail HECKONBKHX TPYII HOcUTeNe 3apsaaa. CpaBHeHHE ¢ Mojenbio Jpyne.

11. MarnauroconporusieHre. KodppHUIMEHT MarHUTOCONPOTUBICHUSA. Pacder momepedHoro
MarHUTOCONPOTUBIICHUSI C IMOMOIIBIO KUHETHYECKOro ypaBHeHMsi bonbimana. Cimydam cnmaboro u
cuwibHOrO nois. Hacelmenue mMarauroconporusieHus. Ponps nons Xosmra. MarHuToCONpOTHUBICHUE B
00pa3ie KOHEYHBIX 1 OECKOHEYHBIX Pa3MEpOB.

12. OrpuuarenbHO€ MarHUTOCONPOTUBIICHHE B TEOPUN KBAHTOBBIX IMTONPABOK.

13. BausHMe MarHuTHOTO TIONSI HAa NPBDKKOBYIO MPOBOAMMOCTb. (CeTKa CONpPOTUBICHUI
Muuiepa-AbpaxaMca B MarHUTHOM none. Pemrenune st cimydaeB ciaboro u cuiibHoro mnoins. Cxxarne
BoMHOBOM  (QyHkiuu. Bnmsnue xa06apaoBckux — koppesinuid.  CHOUH-TIOJSPU3ALMOHHBIA U
36€EMAaHOBCKMHM MEXaHU3Mbl MAarHMTOCOIPOTHBICHUS OTPHULATEIBHOE MAarHUTOCOIIPOTHUBICHUE B
00JIaCTH MPBLKKOBON MPOBOAUMOCTH. Ddekt Xosmna B 001acTH MPBHKKOBON HPOBOAUMOCTH.

14. Onucanue TepMO3IC C TOMOUIbI0 KHHETUYECKOTO ypaBHEHUs bosibimMana. XapakTepucTUKY Napel U
Marepuaia. BBIpOXKIOEHHBIH W HEBBIpOXKACHHBIM  ciyyau. @Dopmyma  Morra.  Bxian
3NIEKTPOH-(OHOHHOTO B3auMOJieiicTBUA B TepMoac. DoHoHHOE yBieueHue. Ciryyaid HECKOIBKHUX TPy
HOCHTEJIEH 3apsiaa.

15. Tepmoazic B o61acTi IpbDKKOBOH TpoBoauMocTH. Popmyna 3BiruHa. TepModac B TeTepOreHHbBIX
cpenax.

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

1. KoHTHMHyanpHBIE 3aJa4d TEOPHHM NpPOTEKaHUs. MHBapHaHT KOHTHHYaJbHOW 3amauyd. 3afadd Ha
CIlydalHBIX y371ax. 3ajada cep, Kpurepuii cBI3HOCTH. MIHBapuaHThI 3a/1a4u cdep.

2. Omnucanne 3¢pdekra Xomna ¢ MOMOIIBI0 KWHETHYECKOTO ypaBHeHHsS bonbiimMana. CpaBHEHHE C
mozenbio Hpyne. Oddext Xomna B 061acTH NPHHKKOBOM TPOBOIUMOCTH.

3. BBYUHCINTH KPUTHYECKOE ITOBEACHUE paauyca JOKAJIH3alUH W TPOBOIUMOCTH 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 TlomyueHbl OTBETHI HA TPU BOMPOCA B IK3aMECHAIIMOHHOM OHMIIETE, €CTh CYNIECTBCHHBIC 3aMEUaHUs U
() 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 TlomydeHbl OTBETHI HA JIBA BOMPOCA B SK3aMEHAIIMIOHHOM OWJIETE, €CTh CYIIECTBEHHBIC 3aMEYaHUs H
(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 IlpaBuibHBIE OTBETHI Ha BONPOCHI 3K3aMEHALIMOHHOTO OWJIeTa OTCYTCTBYIOT, CTYAEHT HE MOXKET
OOBSCHUTH CMBICI 33IaHHBIX BOIIPOCOB.

[Ipumeuanue:

OLIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
MPUHATHIX PEIIEHUN;

olieHKa «xopouo (7)» BBICTABISIETCA CTYACHTY, €CJIM OH TBEPIO 3HAET Marepuai, 'PaMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLICHKA «YOOBJIETBOPHUTENBbHO (4)» BBICTABISETCS CTYACHTY, IIOKa3aBIIeMy (pparMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIAZIcET OCHOBHBIMU paslefaMy y4eOHOW NporpaMmbl, HEOOXOIUMBIMH [UIS JajJbHEHIIEro
00y4eHHUsI U MOXKET MPUMEHATH MOIy4YeHHBIC 3HAHU 110 00pa3ily B CTAHAAPTHOM CUTYallUH;

OLICHKA «HEYIOBJIETBOPUTEILHO (2)» BBICTABISICTCA CTYIEHTY, KOTOPBHIH HE 3HAeT OOJbIIeH 4YacTH
OCHOBHOTO COACp)KaHUs y4eOHOH IporpaMMbl JUCHMIUIMHBI, JOMyCKaeT rpyOble OIMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCIUILIMHBI M HE YMEET UCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHHM YCTHOTO 3K3aMeHa oOydarolieMmycsl mpegocTaBisieTcs | acTpOHOMHYECKHH dac Ha
noarotoBky. Ompoc oOydarorierocst mo OwieTy Ha YCTHOM SK3aMEHE HE JIOJDKEH INPEBBIIIATh OJHOTO
aCTPOHOMMYECKOTO Yaca.

Bo Bpems mpoBeneHus 3Kk3aMeHa 0Oydaroluecs MOTYT IOJIb30BaThCsl MPOrPAaMMOM JUCLUIUIMHBL, a
TaKKe CIIPaBOYHON JIUTEPaTypOoi, KOHCIIEKTOM JIEKIIUH U MEPCOHAIBHBIMU KOMIIBIOTEPAMH.

[Ipu npoBeneHnn 3K3aMeHa OIMH M3 BOIPOCOB OMJIETa MOXKET BKIIIOYATh B cE0sl PacUEeTHYIO 3aiady.
IIpeanomnaraercsi, YTo0 B XOA€ CaMOCTOSTENbHONW PabOTHI B CEMECTPE CTYACHT BBIINONHACT pElICHHE
3a1ay, MpelularaeMblX MpernojaBaTesieM Ha JISKIUSIX WM ceMuHapax. llpoBepka mpaBMIIBHOCTH
pemieHnss 3adad, OTHECEHHBIX K CaMOCTOSTEIBHOW MOATOTOBE OCYIIECTBIsCTCS B  (opme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.



