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AHHOTANMA

Kypc HanpaBieH Ha 03HaKOMJICHHE CTYIEHTOB C OCHOBHBIMU ONTUYECKUMM SIBJICHUSIMU B KOHJIEHCUPOBAHHBIX
cpenax, MaBHBIM 00pa3oM — B KPHUCTAJUIMYECKUX TBEPABIX TelNax M HaHOCTpykTypax. ComepxaHue Kypca
paccunTaHoO Ha CTYJICHTOB, CHEIHAIN3NUPYIOIUXCS B 00JACTH ONTHKH M CIEKTPOCKONUH, (PU3UKHU TBEPAOIO
Tena, GU3NKU HAHOCTPYKTYP M COBPEMEHHBIX HAHOMATEPHAJIOB, a TaKKe (PU3MKH B3aMMOJIEHCTBHS U3ITyYCHHS
c BemlecTBOM. M3noxkeHne kypca OymeT omuparbcsi Ha 0a30Bble OCHOBBI (DM3WKH TBEPAOTO Tela |
anekTpoarHamMukd. Kypc HaunHaeTcs ¢ BBEACHHS B TEOPHIO B3aUMOACHUCTBUS 3JIEKTPOMArHUTHOIO TOJS C
BEIECTBOM. ByayT paccMOTpeHb! ONTHYECKHEe KOHCTAHTHI MaTe€pHalioB, MX OCHOBHBIC CBOWCTBAa M 0a30BbIe
MOJIEJIM, HCIIONIb3yeMble IJIsl MX Teoperndyeckoro omucanus. [lamee OyayT paccMOTpeHbI OCOOEHHOCTH
ONTUYECKUX KOHCTAHT B CIyyae METaJUIOB, IIOJIYIIPOBOJHUKOB U U30JIATOPOB, a TAKXXE COBPEMEHHBIE METO/bI
CHeKTpockonuu. B mocnemyromux pasgenax OyZyT pacCMOTPEHBI AJIEKTPOHHBIE M ONTHYECKHE CBOMCTBA
TaKUX MHTEHCHBHO HCCIIEyEMBIX B ITOCIEHEE BPEMsl MaTepHalioB, Kak rpadeH, TOmoJIorndeckue U30IsTophl,
TUPAKOBCKHE W BEWJIEBCKHE IOIyMETaUIbl M JAByMEpHBIC IMXAJIbKOTEHHIBI TEPEXONHBIX MeTayuioB. B
BECEHHEM ceMecTpe OyleT paccKa3bIBaThCs BBEACHUE B 3JIEKTPOIMHAMUKY CIUIONIHBIX CPEJ U MPUMEHEHHE €&
OCHOBHBIX NPUHIMIIOB B ONTHKE. B yacTHOCTH, OyAyT AaHbl OCHOBBI TEOPETUYCCKOTO OMUCAHMS JTMHEWHBIX
MPOLIECCOB PACHIPOCTPAHEHHS CBETAa B 00bEME U Ha IOBEPXHOCTH TBEPABIX Tell. byayT paccMoTpens! a(dexTs
B3aMMOJICHCTBHS CBeTa ¢ (pOHOHAMU U 3JIeKTpoHaMu. JlJisl 3aKperyieHus TEOPETHUYEeCKOro marepuaia Oyaer
MPEUIOKEHO HECKONBbKO 3a7a4 JUlsl JoManiHel paboThl. YCHEmHOe OCBOCHHE MarephalioB JaHHOU
JTUCUUTUTMHBI JTOJDKHO TI03BOJIUTH CTYACHTaM OPHUEHTHPOBATHCS B COBPEMEHHOW ONTHUKE M CIIEKTPOCKOIHMHU
TBEPAOTO TeJla U HAHOCTPYKTYp, a TaKkKe Pa30MpaThCsi B OCHOBHBIX MOJX0/aX M KOHLEMIHUAX, HCIIOJIB3yEeMbIX
JUI UHTEpIIpeTaluu onTu4eckux 3¢ ¢exToB B TBEPAbIX Tenax. OcBoeHHE Kypca MOTpedyeT OT ciyliarenen
XOpOILEro 3HaHUS KypcOB IEKTPOAMHAMUKUM M KBAaHTOBOM MEXaHMKM Ha YpPOBHE, COOTBETCTBYIOILIEM
MpenoiaBaHuio 3Tux npeamero B MOTH.

1. leau u 3apauun

eap AUCUMNIMHBI

lenb AMCHMIUIMHBI 3aKIFOYAETCS B TOM, YTOOBI JIaTh CTYJCHTaM 3HAHHUS 00 OCHOBHBIX ONTHYECKHX
SIBJICHUSIX B KOHJCHCUPOBAHHBIX CPEJaxX, B TOM YMCIIE€ B HOBBIX Marepualax U HaHOCTpykTypax. Ilo
OKOHUaHMHM  y4eOHOTO Kypca CTYACHTBl JOJDKHBI  3HaTh  OCHOBHBIE  KIIACCHYECKHE |
KBAaHTOBOMEXAHUYECKUE MOJEIHU, OINKCHIBAIOUIME ONTHUYECKUE U  CIEKTPAJIbHbIE  CBOMCTBA
KOHJICHCHPOBAHHBIX CpPEJl, IIaBHbIE MPOSBICHHUS IMPOIECCOB, MPOUCXOIAININX B KOHIACHCHPOBAHHBIX
cpenax, B ONTUYECKHUX CIIEKTPax IOTVIONICHUS, JTIOMUHECIICHIIUN U KOMOWHAIMOHHOTO PACCesHUs, a
TakXe B MH(QOpMAIIHH, TIOITy4aeMOi COBPEMEHHBIMH METO/IaMH THIIA «HAKAYKA-30HJUPOBAHUEY.

33)13‘-[1/1 JAUCHUIIINHBI
¢ OCBOCHUEC CTyACHTAMH 0a30BBIX 3HAHUI B 00JACTH CIICKTPOCKOIIMMU W OIITUKU TBEPAOro TeEja U

HAHOCTPYKTYD;
* TIPUOOpPETEeHNE TEOPETHYECKHX 3HAHWW B OOJACTH CHEKTPOCKOIIMM W ONTHUKH TBEPIOro Teia U
(U3BMKH HAHOCTPYKTYD;

¢ OKa3aHuc KOHchILTaL[I/Iﬁ U oMOIIM CTYACHTaM B PCIICHHUU KOHKPETHBIX TCOPECTUYCCKUX 3alda4d B
obmactu CIICKTPOCKOIINHA U OIITUKU TBCPAOIO TCJIa U (1)I/I3I/IKI/I HAHOCTPYKTYP,

* MprOOpPETEHNE HABBIKOB CaMOCTOSITEIBHOW PabOTHl B 00JACTH CHEKTPOCKOIIUHM U ONTHKH TBEPAOTO
Tena u GU3UKA HAHOCTPYKTYP.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyH/IaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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




OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCcCUOHATBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil mpodeCCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKN)

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX ITPOILYKTOB

OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

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

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS JUCIIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

— 0a30BEIC TCOPCTUICCKUC MOACIIN (1)I/I3I/IKI/I OINTHUYCCKUX SBJIICHHI B TBCPALIX TCJIaX U HAHOCTPYKTYpax;
— OCHOBHBIC CIICKTPOCKOIMUYCCKUEC METOABI NCCICAOBAHNA TBECPABIX TCII U HAHOCTPYKTYP,
— COBpPCMCHHBIC Hp06HeMBI U aKTyaJIbHbIC TCMbI B obmacTu CIICKTPOCKOIIMK TBCPAOro TCJjIa U

HAHOCTPYKTYD;

— OCHOBBI (PM3MKHM B3aUMOACWUCTBUS DIEKTPOMArHUTHOTO H3IYYEHHS C BELIECTBOM, HMEIOIIHE
o0mepu3nuecKoe 3HaYCHUE U IPUMEHIEMBIE B Pa3IMUHBIX (PU3NYECKUX AUCIUIINHAX;
— TEOPHUIO0 OCHOBHBIX ONTHUYECKUX 3((EKTOB B MAKPOCKOIIMIECKUX TBEPABIX TEJIaX U HAHOCTPYKTYpax;

YMETB:

— TMPaBWIBHO BHIOMPATh MOIXOAAIIME (U3UUECKHE MOACTH IS PELICHHUS HCCIEA0BATEIbCKUX H
MPUKJIAJHBIX 33/1a4 B 00IaCTH CIIEKTPOCKOIIMU TBEPOTO TeNa U (PU3UKU HAHOCTPYKTYP;

— MPOBOJIUTH HA OCHOBE BHIOPAHHBIX MOJIEJICH aHATUTUYECKUE U YHCIICHHBIE PacyeThl;

— aHAJIM3MPOBATh HKCIICPUMEHTANIbHBIC JaHHBIC B 00JACTH CIIEKTPOCKOIMHU TBEPAOTO Tela M (PU3UKU

HaHOCTPYKTYP;

— MHTEPIPETUPOBATh CIEKTPhl OTPAXKEHUS, MPOXOXKACHHS, 1 KOMOMHAIIMOHHOTO PaccesHUsl CBETa B

TBEPIBIX TeJaxX U HAHOCTPYKTypax;

— MIPOM3BOAUTH PACUET JTMHEHHBIX 00BEMHBIX M TOBEPXHOCTHBIX HJIEKTPOMArHUTHBIX BOJH B TBEPABIX

TeNax U HAHOCTPYKTYypax;
BIIAJICTh:




— HaBbIKaMH pabOTBI C COBPEMEHHOW HAyYHOHW JHTEPATypOd MO TEMAaTHUKE CIIEKTPOCKOIHU TBEPAOTO
Tena u GU3UKK HAHOCTPYKTYD;

— METOJaMHU PEIIeHHs 3a1ad O PAaCHpPOCTPAHEHHU OSJIEKTPOMATHUTHBIX BOJH B KOHJCHCHPOBAaHHBIX
cpenax;

— TEOPETUYECKHMMH OCHOBAaMH OIICHOK 3()(EKTOB B3aMMOICHCTBHUS SJIEKTPOHOB M (OHOHOB C
AJIEKTPOMAarHUTHBIMU BOJTHAMH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

No Tema (pazmen) TUCITUTUTHHEL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Teopwust 27€KTPOMarHUTHOTO OTKJIMKA 7 3
) Cnexrpockomnus KPHCTAJITMYECKUX 3 4
MaTepHasoB
3 Criextpockomnus rpadena 7 4
4 CoBpeMeHHbIE KBaHTOBBIE MaTepUaibl U 3 4

HUX ONTHYECKHE CBOMCTBA

YpaBHenuss  Makceemia B cpene.
5 Pemenus ypaBHeHmii MakcBenna i 2 2
IJIOCKOM T'paHULIbl pa3aena

6 [ToBepxHOCTHEIE BOJIHBI. 3 3
[ToBepxHOCTHBIE TTOISIPUTOHBI

7 [ToBepxHOCTHBIE TUIa3MOHBIL. [111a3MOHBI B 3 3
HaHOYACTUIAX U TETEPOCTPYKTYpax

] ONeKTpOMarHUTHEIE CBOMICTBaA 3 3

IOJIYIIPOBOJHUKOB. DKCUTOHBI

OnTuueckue CBONCTBA 3JIEKTPOHOB B
9 HOJIYIIPOBOJHUKOBBIX T€TEPOCTPYKTYpax 2 2
U CBEpXpelIeTKax

CrinH-opOuTaNIbHBIC 3¢ dexTh B
10  |mOmynmpOBOJHUKOBBIX KBAaHTOBBIX fAMax. 3 3
OnTuyeckasi OpuEeHTALHSI CTUHOB
11 Kom0OuHamonHoe paccesiHue cBera 3 3
12 DNeKTpOHHOE KOMOMHAIIMOHHOE 3 3

paccesaHuC CBCTA B MOJIYIIPOBOAHUKAX

Crun-opOutanbHeie  3GdeKkTsl  npu
13 |KOMOWHAIIMOHHOM paccessHUM CBETa B 2 2
KBAaHTOBBIX sSIMax

Cuextp MIPUMECHOTO LIEHTpa B

14 . 3 3
KPUCTAJUIMYECKON MaTpuLe

15 CrinH-ranbBaHUYECKHMA ekt B 3 3
MOJTYIPOBOJHUKOBBIX KBAHTOBBIX sIMaX

Nroro yacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

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

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)




Cemectp: 1 (Ocennuii)
1. Teopust 311€KTPOMArHUTHOTO OTKJIMKA

Krnaccuueckast Teopust 3/1€KTPOMAarHUTHOIO OTKIMKA. ONTHYecKre KOHCTaHThl MarepuainoB. Mozaenu
Hpyne u Jlopenna. Ilnazmennas vactora. OOmue CBOWMCTBA ONTHYECKUX KOHCTAHT. lIpuunHHBIC
¢dbyHkMM OTKIMKa, cooTHomeHuss Kpamepca-Kponura. IlpaBuna cymm. KsantoBas Teopus
3NIEKTpOMarHUTHOTO OTKiIHKa. Popmyna Ky6o. CnekrpanbHoe mnpeicTaBieHHEe (QYHKIUH OTKIHKA.
Huccunanust sHepruu B cucteMe. [IpononbHast u monepeuHas GyHKIMK OTKIUKA. PacueTsl GpyHKIMH
OTKJIMKAa B pa3iuyHblX KanuOpoBkax. Cwia ocuwwuisitopa. [lonspuzaumonnas ¢QyHKuus
9NeKTpoHHOro raza. Crarudeckoe W AMHAMHYEecKoe SKpaHuposanue. [IpnbmmxeHue XaoTHYECKHX
(a3, 3aKOH AUCIIEPCUH IJIA3MOHOB.

2. CHGKTpOCKOHI/IH KPpUCTAJUIMYCCKUX MATCPHUATIOB

Mex30HHBIE @IEpexoibpl B M30JSITOpax M nosynpoBopHukax. [Ipsmble nepexonsl. Hempsimble
nepexonsl ¢ Bo30ykIeHHeM (OHOHOB. DKCUTOHBI M IEHTPBI OKpacku. Metamsl. Ilna3meHHbie
KoJIeOaHus B TOJIILE METAJUIOB M HAa MX MOBEPXHOCTH. MEX30HHBIE MEPEXObl B METaIIax. MeTobl
CHEKTPOCKOIIMH: CHEKTPOCKOIHUSI IIOIVIOIICHUS, KOMOMHALIMOHHOE paccesiHue, CBEepXObICTpast
CIIEKTPOCKONMSA C HAKAuKOH M 30HIUPOBAHHEM, (POTORICKTPOHHAS CIEKTPOCKONMS C YIVIOBBIM
pa3peleHneM, CIIeKTPOCKONHS YIHEPTETHUECKHUX ITOTEPh 3IEKTPOHOB.

3. Cnekrpockomnus rpadena

BeamaccoBbie aekTpoHbl B rpadeHne, dddektuBHOe ypaBHenue Jupaka. Dddekr snexTpudeckoro
nonsi B rpadeHe. DNEKTPOHHBIM ra3 B rpadene. MHoroyactuunble 3((eKTbl KyJIOHOBCKOTO
B3aUMOJICHCTBUS,  NEPEHOPMHUpPOBKa  ckopocTH  Pepmu.  DKpaHHUpPOBAHHE  KYJIOHOBCKOTO
B3aUMOJICHCTBUSL M CKOPOCTh 3aTyXaHHs BO30yxJeHH. MeX30HHbBIC MEpeXoAbl U yHUBEpCaJIbHAs
onTUYecKasi MPOBOMMOCTh TpadeHa. OnTuueckoe mpasmio cyMm i rpadena. DoHOHBI B rpadeHe.
CnexTp KOMOMHAIIMOHHOTO paccesHus B rpad)eHe, ero 3aBUCMMOCTD OT JOITUPOBaHMsI, Oecropsiika u
HarsbkeHus. CBepXObIcTpasi CIeKTpocKomus TrpadeHa ¢ ONTHYeCcKOW Hakaukod. Tepmanuzanus u
ocTeiBaHHe HocuTesnel. CBepXxObicTpas (HOTOIIEKTPOHHAS CIIEKTPOCKONUs. TepareplioBbIid OTKIHK
rpadena. HenuHelHbIH TeparepioBelii OTKIMK W 30HIAMpOBaHME (OTOBO3OYKIECHHOTO TrpadeHa
TeparepuoBbIMH UMITyTbcaMH. CHeKTpockonusl rpadeHa B MarHUTHOM Tone. YpoBHH JlaHmay B
rpadeHe, CKaHUPYIOIIas TYHHENbHAs ClIeKTpocKonus ypoBHel Jlannay. [IUKIOTpOHHBIM pe30oHaHC U
MarHMUTOpaMaHOBCKoe paccesHue. CHeKTpockomusl IUIa3MOHOB B rpadene. JluHammueckas
HOJIAPU3YeMOCTh IpadeHa, 3aKOH IUCIEPCHH IIa3MOHOB. beryuie n jJ0Kaln30BaHHbBIE MJIa3MOHBI.
KpaeBbie MarHuTOIIa3MOHBI.

4. COBpeMeHHLIe KBAHTOBBIC MAaTCPpHUAJIbI U UX ONITUYCCKHUC CBOMCTBaA

Tomonornyeckne M30IATOPHI: KiIacCU(UKAIKA U OCHOBHBIC MOJEIHU. TpexMepHbIE TOMOIOTHYECKHE
M30JSITOPBL:  JTAPAKOBCKHE JJICKTPOHBI HA IMOBEPXHOCTH M HMX CIEKTpocKonus. KBaHTOBaHHBIN
aHOMaJIbHBIA 3 dexT Xomia ¥ TOMOJOTUIeCKH MarHuToMIeKTpruueckuil dQdext. KBanroBaHHbIC
apdexrer Dapanes m Keppa B marHutHOM mojie. TpexmepHble ITUPAKOBCKHE W BEHIIEBCKHUE
MOJTyMETaJJIbl, UX CIEKTpocKomusa. KupanbHas aHOManus W KHUPAJbHBIM MarHUTHBIA 3QQeKT, ux
NPOSIBJICHUS B DKCIIEPUMEHTaX. J{MXaIbKOTeHU/IBI IEPEXOAHBIX METAJUIOB. 30HHAS! CTPYKTYPa U POITh
CNIMH-OPOUTAIBHOTO paclIeIUIeH . DKCUTOHBI U MpaBuia 0TOopa A uxX Bo30yxkaeHus. CBeTible U
TEMHBIC DKCHUTOHBI, TPUOHBI, MEXKCIOHHBIC IKCUTOHBI. VICKyCCTBEHHBIC KBAaHTOBBIC MAaTEPUAJIBI.
IerepounTepdeiicel okcumoB mnepexomHbix wmeramioB. CocrosHuss ®rnoke u dnoke-bioxa B
KBaHTOBOH CHCTEME, TIOABEPTarOIIEHCs ICHCTBUIO TIEPHOINYECKOTO BOSMYIIICHHSI.

Cemecrtp: 2 (Becennuit)
5. ¥paBHenus Makcsenna B cpefie. Pemenus ypaBHeHui MakcBenia AJis INOCKOHM rpaHuIbl pa3iena

VYpaBuenus MakcBesuia B nucneprupytouieit cpene. OTpakeHne U IpeioMIICHUE 3JIeKTPOMarHUTHBIX
BOJIH Pa3HOM HOJISIPU3ALIUH.



6. IloBepxHOCTHBIE BOJIHBL. 110BEpXHOCTHBIE OJISIPUTOHBI

BOJ'IHLI, JIOKaJIN30BaHHbIE BONMHM3U MOBEPXHOCTH. CMmemmBaHue MOBEPXHOCTHBIX BOJIH CO CBETOM U
06p330BaHI/Ie NOJISIPUTOHOB B 00J1aCTH YaCTOT ONTUYCCKUX (I)OHOHOB.

7. HOBerHOCTHBIe I1a3MoHEL. I11a3MoHEI B HaHO4YaCTHUIAX U ICTCPOCTPYKTYpPax

JlvdnekTpudeckas TMPOHUIAEMOCTh MeTaioB. [lmasMoHel B 00bEME HM Ha TOBEPXHOCTH.
[InasmenHble KonebaHMs MalbIX dYacTHl. PanmanuoHHoe 3aryxaHue W 3aryxanume Jlanpay
[IOBEPXHOCTHBIX IU1a3MOHOB. l1leneBble 11a3MOHBI B METAJUIMYECKUX I'€TEPOCTPYKTYpax U Iopax.

8. DiexTpoMarHuTHbIE CBOMCTBA MOTYNPOBOAHUKOB. DKCUTOHBI

DJIeKTPOHHBIC 30HBI B MOJYIPOBOJHHUKAX. DJIEKTPOHBI M ABIPKU. KylOHOBCKOE B3aHMMOJCHCTBHE H
o0pa3oBaHUE HKCUTOHOB. JIMANEKTpUYecKas MPOHUIIAEMOCTh B OOJACTH YacTOT OSKCUTOHHBIX
BO30Y>KIACHUH.

9. OnTuyeckue cBOMCTBA AIEKTPOHOB B MOIYIPOBOJHUKOBBIX FETEPOCTPYKTYPaxX M CBEpXpeIeTKax

Tumnsl MOJIyNpPOBOAHUKOBBIX I'€TE€POCTPYKTYpP: KBAHTOBBIE SIMbl, KBAHTOBBIE TOUKH, CBEPXPELIETKHU.
DJNEeKTPOHHBIE 30HBI B MOJYNPOBOAHUKOBBIX I'eTepoCTpyKTypax. llomiomenue cBera U SKCUTOHHBIE
COCTOSIHUS B T€TEPOCTPYKTYypax.

10. Crnun-opOutanbhbie 3((deEeKThl B MOTYMPOBOJHUKOBBIX KBaHTOBBIX sMax. Omnrudeckas
OpHUEHTAaLUS CIIMHOB

[Tornomenue MUPKYISIPHO MOISAIPU30BAHHOTO CBETa U ()OTOMHIyIIMPOBAHHAS CIIMHOBAS MOJISIPU3ALINs
3neKkTpoHOB. CIMHOBOE pAacIIEIUIEHHUE 3JIEKTPOHHBIX W JABIPOYHBIX 30H B MOJIYIPOBOJHUKOBBIX
KBaHTOBBIX siMax. CimHOBas penakcanus [bskonosa-Ilepers.

11. KoMOMHAIMOHHOE paccessHue CBeTa

OneMeHTapHasi TEOpUs KOMOMHALIMOHHOTO paccesiHue cBeTa. KomMOWHAIMOHHOE paccesHue Ha
aKyctuiecknx (oHoHax (paccessHue ManenbiraMmMa-bpumnosna). PaccessHue Ha 3JeKTpoHAx
MPOBOJUMOCTH. YIIIOBas M YaCTOTHAS 3aBUCUMOCTh KOMOMHAIIMOHHOTO PACCESIHUS CBETA.

12. BHCKTpOHHOG KOM6I/IHaLII/IOHHOC paccesaHuC CBCTA B MOJYIIPOBOJAHUKAX

Ponb crimH-opOuTaNBHBIX 3(h()EKTOB B TEH30pe KOMOMHAIIMOHHOTO paccesHus cBera. PaccesHue ¢
MEPEeBOPOTOM CIIMHA DJIEKTPOHA. 3aBUCHMOCTh CHHHOBBIX 3()()EKTOB OT B3aMMHOW MOJISpU3AIINH
NaJaloIero U paccessHHOTO CBETaA.

13. Cnun-opouranbhble d((deKTh TPU KOMOMHAITMOHHOM PACCEsTHUH CBETa B KBAHTOBBIX SIMaX

BnusHue cnuH-OpOMTANBHOTO pACIICTICHHWS 30HBI NPOBOAMMOCTH Ha CHEKTP 3JIEKTPOHHOTO
KOMOMHALIMOHHOTO PAacCesHUs IUPKYISAPHO TOJIIPU30BAHHOTO CBeTa. YacToTHas acuMMeETpHus
CIEKTpa.

14. CiekTp NIpuMECHOT0 LEHTPa B KPUCTAIUIMYECKON MaTpULe

dopma criekTpa MOmIOIIEHUs cBeTa npuMechio. CIeKTp Npy CHJIBHOM M CJIadOM B3aMMOJEHCTBHU
npuMecH ¢ (POHOHAMU MaTPHIIBL.

15. CriuH-ranpBaHUYECKU 3P PEKT B MOTYIIPOBOAHUKOBBIX KBAHTOBBIX SIMAaX



CI/IJ'Ia, ﬂeﬁCTBYIOHlaH Ha HOJ'IHpHBOBaHHBIﬁ ra3 J3JICKTPOHOB B CHUCTCMC C pacmennéHHoﬁ 10
HallpaBJICHHUIO  CIIMHA 30HOM IIPOBOAUMOCTH. Bo3HuUKHOBEHHME TOKa B Ta3e OINTHYECKHU
OPHUCHTHUPOBAHHBIX 3JICKTPOHOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

s npoBeieHUsI 3aHATHI UCIIOJIB3YOTCS TOCKA U IIPOEKTOP.
6.IlepeuyeHnb pexoMeHyeMOM JIMTEPATYPHI

OcHoBHas nuTeparypa
1. Teopetnueckas ¢pusuka [Tekcr] : B 10 T. T. 8 : DnexTpoaquHaMuKa CIUIONIHBIX cpell : y4el. mocodue
st ya-ToB / JI. 1. Jlanmay, E. M. JIudmmi .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.

2. M. Dressel, G. Griiner, Electrodynamics of Solids, 2002.
3. G. Grosso, G.P. Parravicini, Solid State Physics, 2014.

JomnonHurensHas aureparypa

1. D.N. Basov et al., Graphene spectroscopy, Rev. Mod. Phys. 86, 959 (2014).

2. M. Franz, L. Molenkamp, Topological Insulators, 2013.

3. N.P. Armitage et al., Weyl and Dirac semimetals in three-dimensional solids, Rev. Mod. Phys. 90,
015001 (2018).

4. G. Wang et al., Colloquium: Excitons in atomically thin transition metal dichalcogenides, Rev. Mod.
Phys. 90, 021001 (2018).

5. E.L. Ivchenko, G.E. Pikus, Superlattices and other heterostructures, symmetry and optical
phenomena, Springer Series in Soid State Physics, Berlin, 1997.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare m3ydeHWs NHUCLHUIUIMHBI CTYACHT JOJDKEH 3HATH OCHOBHBIE ONpPEAEICHUS W NOHATHSA,
YMETb IPUMEHSThH [10JIyUYEHHbIE 3HAHUS AJIS PELICHUs Pa3IMuHbIX 3a/1a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, IPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— CHCTEMaTU4eCKOW CaMOCTOSTENbHOM paboThI CTy/IeHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.



BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpENoAaBaTelto.



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 HAHOONTHKHU U CIIEKTPOCKOITUH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

A.T". ManbirykoB, J-p ¢u3.-MaT. HayK
A.A. Cokonuk, Kauj. (pu3.-Mart. HayK



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 npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
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-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
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 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccroHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3yabTaTC MU3YUCHUSA OUCHUILUINHBI «CHGKTpOCKOHI/IH TBCpAOTro TCJja H (1)I/I3I/IK3. HaHOCTPYKTYP»

00yJaromuiics JOmKeH:

3HATb:

— 0a30BEIC TCOPCTUICCKUC MOACIIN (1)I/I3I/IKI/I OINTHYCCKUX SBJIICHHI B TBCPALIX TCJIaX U HAHOCTPYKTYpax;
— OCHOBHBIC CIICKTPOCKOIMUYCCKUEC METOABI NCCICAOBAHNA TBECPABIX TCJI U HAHOCTPYKTYP,
— COBpPCMCHHBIC Hp06J'ICMBI U aKTyaJIbHbIC TCMbI B obmacTu CIICKTPOCKOIIMK TBCPAOro TCJjIa U

HAHOCTPYKTYD;

— OCHOBBI (PM3MKH B3aUMOACWUCTBUS DIEKTPOMArHUTHOTO H3IYYEHHS C BELIECTBOM, HMEIOLIHNE
o0mepu3nuecKoe 3HaYCHUE U IPUMEHIEMBIE B Pa3INUHBIX (PU3NUECKUX AUCIUIIMHAX;
— TEOPHUIO0 OCHOBHBIX ONTHUYECKUX 3((EKTOB B MAKPOCKONIMIECKUX TBEPABIX TEJIaX U HAHOCTPYKTYpax;



yMeThb:
— TPaBWIBHO BBIOMPATh MOIXOMSIINE (GU3NYECKHE MOJIEIM JUIs PELICHHs MCCIEIO0BAaTeIbCKUX H
MPUKIIAJHBIX 33/1a4 B 00JIACTH CIIEKTPOCKOIIMH TBEPIOTO Tesa M (PU3UKU HAHOCTPYKTYP;
— POBOJIMTH HA OCHOBE BBHIOPAHHBIX MOJIEIICH aHATUTUYECKUE U YHCIICHHBIC PacueThl;
— aHAJIM3HPOBATh IKCIIEPUMEHTAIbHBIC JaHHBIC B O0JACTH CIIEKTPOCKOIHMU TBEPAOTO Tella ¥ (H3HKH
HAaHOCTPYKTYD;
— HMHTEPIPETUPOBATH CIEKTPHI OTPAKEHUS, MPOXOXKACHHS, 1 KOMOMHAIIMOHHOTO PAccesHUsl CBETa B
TBEPJBIX TEIaX U HAHOCTPYKTYPaXx;
— MPOM3BOAUTH PACUET JIMHEHHBIX 00BEMHBIX M TIOBEPXHOCTHBIX AJICKTPOMArHUTHBIX BOJH B TBEPABIX
Tellax U HaHOCTPYKTypax;

BJIaJIeTh:
— HaBbIKaMH pabOTHI C COBPEMEHHOW HAyYHOHW JHTEPATypOd MO TEMAaTHUKE CIIEKTPOCKOIHU TBEPHOTO
Tena u GU3UKU HAHOCTPYKTYD;
— METOJaMHM PEIICHHs 3a1ad O PAaCHpPOCTPAHCHHU OSJIEKTPOMATHUTHBIX BOJH B KOHJCHCHPOBAaHHBIX
cpenax;
— TEOPETUYECKHMMH OCHOBAaMH OIICHOK 3()(EKTOB B3aMMOICHCTBUS SJIEKTPOHOB M (OHOHOB C
3JIEKTPOMAarHUTHBIMU BOJTHAMH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

B 1-M (ocennem) cemectpe:

B Havanme Kakgoro 3aHATHS, 32 WCKIIOYEHHEM MEepBOTO, CTYJICHTHI NMUINYT KOHTPOJBHYIO paboTy
JUINTENBHOCThI0 10 MHMHYT, Ha KOTOpOM OTBE4arOT Ha 4 Bompoca IO MarepuanaM MpPeAbITyIIEro
3aHATHA. [lonmb30BaThcs KOHCIIEKTAaMM M JIPYTMMM MarepuajaMH B TEUEHHE KOHTPOJIBHOH paboTh
CTyZIEHTaM 3aIlpeIaeTcsl.

[Ipumepsl BOIIPOCOB KOHTPOIBHON pabOTHI:

1. 3amumere dopmyny KyOo ans GyHKIMM OTKIMKa BEIMYMHBI A Ha omeparop Bo3MmylueHust B Ha
4acToTe .

2. Kak BBITIISIAUT CHIEKTpaIbHOE MPEICTaBICHUE JUTsl QYHKIIMH OTKIIMKA HA 9aCcTOTE 7

3. Uro Takoe kanubOpoBku Eer u p*A? Uem oTiM4aroTCs MPOLEAYPHI pacdeTa MPOBOJUMOCTH B 3THX
KaJanOpoBKax?

4. 3anummure hopmyny Ky6o /st onTudeckoil IpoBOAUMOCTH B KaTHOPOBKE peA.

OueHka 3a KaXIyl0 KOHTPOJIBHYIO palOoTy CTaBHTCS B 8-OaJUIbHOW IIKajle M PAaCCUMTHIBACTCS Kak
CyMMa OLIEHOK 32 KaKIbIi U3 4 BOIPOCOB. 32 KaXKAbIil BOPOC CTaBUTCA: 2 0aija — eciid Ha Hero JaH
MpaBWIBHBIN OTBET, 1 6ayu1 — eciiu JjaH YacTUYHO BEpHbIH oTBeT, 0 OaIoB — eciin 0TBETa HET WK OH
HeBepHbId. OlLieHKa M0 UTOraM TEKYIEro KOHTpossd B 1-M (OCEHHEM) ceMecTpe BBIYHMCISETCS Kak
cpenHee apu(pMEeTHIECKOEe OLEHOK 3a BCE KOHTPOJIbHbIE Pa0bOTHI, IpuBeieHHas K 10-0amnbHol mKane u
OKpyIIEHHAA 70 LeJIOro Yncia 6ayios.

Bo 2-m (Becennem) cemectpe:
[IpuMepsI 3a1a4 U3 TOMAITHETO 33/IaHUSI U HA CEMUHApax:

1. BblYMCIUTh NONAPU3ALMOHHYIO 3aBUCHUMOCTh KO3(Q(UIMEHTa OTpPaXEHUS OT TOBEPXHOCTH
OJJHOOCHOI'0 KpucTaya. Och CHMMETPUU NapaljielibHa [IOBEPXHOCTH.

2. BeraucauTh paiMalioOHHOE 3aTyXaHue IJIa3MOHA B YaCTHUIIE AIUIUIICOMIAIBHON (OPMBI.
3. BBIUKCIINTE CTIEKTp MIa3MEHHBIX KOJIeOaHHU B TNIOCKOH eI KOHEUHOW TITyOWHBI.

4. BBIYMCINUTH CIIEKTP OZHOYACTHYHBIX M KOJUICKTUBHBIX BO30YKICHUH JIEKTPOHOB B
napaboIMYecKol KBAaHTOBOM TOYKE.

5. HailTu cexTp nomiomeHus SKCUTOHOB B IIUPOKOW KBAHTOBOM sIME.

OueHka 3a Ka1yro MPaBUIbHO PEMIEHHYIO 3aady CTaBUTCS MO JIBYXOAJUIbHOM mIkase: 2 6amia — eciu
JaHO BEpHOE pelieHune, 1 6ann — ecnu peleHrue YacTHIHO BepHo, 0 0asioB — eciiy pelieHus] HeT Wik
oHO HeBepHO. OIeHKa M0 UTOraM TEKYIIEro KOHTPOJIS BO 2-M (BECEHHEM) CEMECTPE BBIUHCISETCS KakK
cpeanee apu(MeTHUECKOE OLICHOK 32 BCe 3aJaHusl, NpuBeAcHHas K 10-0amipHOMN 1IKaje 1 OKpyIJICHHAs
710 1IEJI0TO YHcIIa OajoB.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[Ipumepsl BOIIpocoB K 3aueTy nocie 1-ro (oceHHero) cemecrtpa:
1. O0mmuMe cBOMCTBA ONTUYECKUX KOHCTAHT.



[lpuuunnasie ¢ynkoun  otknuka. CoortHomenusi Kpamepca-Kponura pmast  nusnekTpudeckoit
MPOHUIIAEMOCTH M ONTHUYECKOW TPOBOAMMOCTH. [IpaBmiia cymMMm, ©X (UBHYECKUH CMBICT W
MIPUMEHEHUS.

2. IlpononbHBINA U IONIEPEUHBIN OTKIHK.

[IpononpHO-TIONIEpEUHOE pa3okeHUE Tojeil u TokoB. llomepeunas onrtuyeckas HTPOBOAWMOCTE.
[IpononbHBINA OTKIHK, MONspu3yeMocTs. @opmyna Kybo mist monsipuzyeMocTH.

3. JlupaxoBcKHE 3JIEKTPOHBI B rpadeHe.

JIBe monuHbl A 27eKTpoHOB. DddextnBHoe ypaBHeHue Jlupaka. CXOICTBa M pa3iudusi MEXIY
3NIEKTPOHAMH B rpad)eHe U MAaCCUBHBIMH PEIISITUBUCTCKUMU 3JIEKTPOHAMU. JByXCIOWHBIN rpadeH.

4. KsanToBblii 3¢ ekt Xomna.

Krnaccuueckuit u kBaHTOBBIN d(¢ekThl Xouta. BripakeHHe XOJUIOBCKOW YACIBHOW MPOBOJMMOCTH
yepe3 kpuBusHy beppu (hopmyna TKNN). AHomanbHas CKOpocTh. KpaeBbie COCTOSHHS B PEKUME
KBaHTOBOTO d(¢ekra Xoma.

5. JuxanbKoreHuIpl IEPEXOAHBIX METAJIIOB.

30HHAs CTPYKTypa ABYMEPHBIX AMXAIBKOTCHUIOB MEPEXOJHBIX METAUIOB. Poib cmH-OpOMTaIBHOTO
B3aUMOJICHCTBUS. DKCUTOHBI, TpaBmiia oTOopa Ui UX BO30ykaeHHs. CBETIble M TEMHBIC KCUTOHBI.
TproHBLI.

[IpumMepsl BOIIPOCOB K 3K3aMeHy MOcie 2-ro (BECEHHET0) ceMecTpa:

1. IIpogonapHO-TIONIEpPEYHOE PACIIEIUIEHHE YKCUTOHOB.

2. CrieKTp mia3MeHHbIX KOIeOaHH, JIOKAIN30BaHHBIX BOJIM3U Y3KOU IIEIH.

3. ®opMa CEKTpa MEX30HHOTO MOMIOIIEHHS B MTOJYIPOBOIHUKOBBIX KBAHTOBBIX sIMaX.
4. TImockure 3IeKTpOMarHUTHBIE BOJIHBI B PO3PAYHBIX M HEMTPO3PAavHbIX CPENax.

5. ®dopma CHEKTpa ONTHUYECKOTO TIOIIONMEHUS B 001acTH TMOJNIOCHI BO30OYXKICHHS OSKCHTOHA
Banne-MortTa.

6. Kak MoxxHO HaOmromaTh KOMOMHAIIMOHHOE paccesHue Ha (BIyKTyalusiXx CIHHOBOW IUIOTHOCTH B
MOy TIPOBOTHUKAX.

7. Kak 3aBUCHUT 4acTOTa IUIa3MEHHBIX KOJICOAHW B MajbIX YacTHUIAX SIUIUICOBHIHON (POpMBI OT
COOTHOIIIEHUS OCEM DIIUIICONIA

8. CpBa3p MHHMOH 4YacTH JAMIJICKTPUUECKOM MPOHHUIIAEMOCTH C TMONIOIIEHHEM JHEPTUU
AIEKTPOMATHUTHOIO IOJISL.

9. YpaBHeHHe Hlpem/IHrepa JJI1 OKCUTOHA OOJIBIIIOTO paanyca B IMOJTYIIPOBOAHHUKE.

HpI/IMepBI 9K3aMCHAllMOHHBIX OuIeToB (3a,E[aHI/II\/’I, TCCTOB W Ap. MATCPHUAJIOB, HCIOJb3YCMbIX IJId
MPOBEACHUA 3a4CTa, BKSaMeHa):

Buner Nel
1. I[IpomonbHO-TIONIEPEYHOE paCIETNIEHUE YKCUTOHOB.

2. CBs3p MHUMOM 4YacTH JUAJIEKTPUYECKONW TMPOHHUIIAEMOCTH C TMOIVIOUIEHHEM SHEpruu
AIEKTPOMATHUTHOIO IOJISL.

Buiet Neo2
1. ®opma criekTpa MEX30HHOIO MOIVIOLIECHUS B TOTYIPOBOAHUKOBBIX KBAHTOBBIX SIMaX.

2. Kak mMoxHO HabmrogaTe KOMOMHALIMOHHOE paccesHue Ha (IyKTyalusiX CIMHOBOW IUIOTHOCTU B
HOJIYIIPOBOJHHKAX.

Kpurepun onennBanus
OmeHKka «3a4TEHO» BBICTABISICTCS CTYICHTY, €CJIIM OH IPaBWIBHO OTBEYACT Ha OOJIBIIMHCTBO
KOHTPOJIBHBIX BOMPOCOB (CM. BBINIE), YTO, B OCHOBHOM, OMpeAeisieTcs B mpolecce OOIIeHUs Ha
JEKIHSAX.
O1reHKa «HE 3a4TE€HO» BBICTABISICTCS 00YYaromIeMycs, €CJIM OH TUIOXO MOCEHIall JISKIIMH U HE MOXET
OTBETUTH Ha MOJABIISAIONIEE OONBIIMHCTBO KOHTPOJIBHBIX BOIPOCOB.



Ornenka 3a 3K3aMeH B KOHIIE 2-TO (BECEHHETO) CEMecTpa BBICTABISIETCS KakK JI0JI1 9K3aMEHAI[MOHHBIX
BOIIPOCOB, Ha KOTOPBIE CTYACHT Aajl NpPaBUJIbHBIA OTBET, mpuBeneHHass K 10-OamnpHOW mIKaie U
OKpyTJICHHAs JI0 1eNoro yucia 6aioB. MToroBas oreHka 3a 2-i (BECEHHHMIA) CEMECTDP BBIYHCISETCS
KaK CyMMa OLIEHKH I10 UTOraM TEKYyIIEro KOHTPOJIS M OLEHKHU 3a 3k3ameH. Eciau cymma 6onbiie 10, To
WUTOTOBas OIeHKa paBHa 10.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

3adeT B KOHIE 1-ro (OCEHHEr0) ceMecTpa MPOBOAUTCS MO UTOTAM TEKyLIeH YCHEeBAEMOCTH ITyTEM
OpraHM3alUK CIENUAIBHOTO ONPOca, TPOBOANMOTO B YCTHOH (opme.

OK3aMeH BO 2-oM (BeceHHEM) ceMecTpe MpOBOJUTCS B YCTHOM ¢opMme TO 3apaHee
chopMyIIUpOBaHHBIM BompocaM. KaxKIplii CTYIEHT MoJydaeT Cly4yailHbI 3K3aMEHALMOHHBIA OHIIET.
ITocne 30 MMHYT HOATOTOBKH CTYJACHT JOJKEH YCTHO OTBEYaTh Ha MOJYYEHHBIC MM BOIIPOCHI, BPEMS
OTBETa HE JOJIKHO MPEBBIATh OAWH acTpOHOMHUUYECKUN 4ac. [Ipu moaroTroBke 0OTBETOB CTYIEHT MOXKET
M0JIb30BaTHCSI CBOMMH KOHCIIEKTaMH.



