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AHHOTANMA

Kypc HamnpasieH Ha 03HaKOMJIEHUE CTYACHTOB C OCHOBHBIMM OITHYECKUMU SIBJICHUSMU B KOHJICHCUPOBAaHHBIX
cpeaax, MIaBHBIM 00pa3oM — B KPUCTAJUIMYECKUX TBEPABIX Telax M HaHOCTpyKTypax. ComepskaHue Kypca
paccunTaHoO Ha CTYJICHTOB, CHEIHAIN3UPYIOIUXCS B 00JACTH ONTHKH M CIIEKTPOCKONHH, (GU3UKH TBEPIOTO
Tena, GU3MKU HAHOCTPYKTYP M COBPEMEHHBIX HAHOMATEPHAJIOB, a TaKke (PU3UKHU B3aUMOACHCTBHS H3JIy4EHUS
c BemlecTBOM. M3noxkeHne Kypca OyaeT omuparbcsi Ha 0a30Bble OCHOBBI (U3WUKKM TBEPAOrO Teia u
anekTpoarHaMuKu. Kypc HaumHaeTcst ¢ BBEOEHHS B TEOPUIO B3aWMOJCHCTBUS DIIEKTPOMATHUTHOTO TOJSL C
BEIECTBOM. ByayT paccMOTpeHBl ONTHYECKHEe KOHCTAHTHI MaTepHajoB, UX OCHOBHBIE CBOWCTBA M 0a30BbIE
MOJIEJIM, HCIIOJIb3yeMble Al UX TeopeThueckoro omucanus. Jlanee OyayT paccMOTpeHBl OCOOEHHOCTH
ONTUYECKUX KOHCTAHT B CIyyae METaJUIOB, [IOJYIIPOBOJHUKOB U U30JISITOPOB, a TAKKE COBPEMEHHBIE METO/bI
cnekTpockonuu. B mociexyrommx pasgenax OyIyT pacCMOTPEHBI 3JCKTPOHHBIE M ONTHYECKHE CBOMCTBA
TaKUX MHTEHCHBHO HCCIIEyEMBIX B ITOCIEHEE BPEMsl MaTepHalioB, Kak rpadeH, TOmoJIorndeckue U30IsTophl,
IUPAKOBCKHE M BEHUJICBCKUE MOJIYMETAJUIBI W JBYMEpPHBIC IWXaJbKOI€HUABI MEPEXOJHBIX METauioB. B
BECEHHEM ceMecTpe OyleT paccKa3bIBaThCs BBEACHUE B 3JIEKTPOIMHAMUKY CIUIONIHBIX CPEJ U MPUMEHEHHE €&
OCHOBHBIX IPUHIUIIOB B oNTHKE. B yacTHOCTH, OyIyT JaHBl OCHOBBI TEOPETUUYECKOTO OMHMCAHUS JTHHEHHBIX
MPOLIECCOB PACHIPOCTPAHEHHS CBETAa B 00bEME U Ha IOBEPXHOCTH TBEPABIX Tell. byayT paccMoTpens! a(dexTs
B3aMMOJICHCTBHS CBETa ¢ ()OHOHAMHU W BJIEKTpOHaMH. J[JIs1 3aKperuieHus] TEOPEeTHUECKoro mMarepuana Oyner
MPEUIOKEHO HECKONBbKO 3a7a4 JUlsl JoManiHel paboThl. YCHEmHOe OCBOCHHE MarephalioB JaHHOU
JUCHUTUIMHBI TOJDKHO TIO3BOJIUTH CTYAEHTaM OpPUEHTHPOBATHCS B COBPEMEHHOW ONTHKE M CHEKTPOCKOIHUH
TBEPAOTO TeJIa U HAHOCTPYKTYP, a TaKKe pa30uparbcsi B OCHOBHBIX MOAXOJAaX M KOHIETIIUSX, UCTIONb3YEMbIX
JUIl UHTEPIIPETaluy oNnTH4YecKuX 3¢ ¢ekToB B TBEPABIX Tenax. OcBoeHue Kypca morpedyeT oT ciymiaresiei
XOpOILEro 3HaHUS KypcOB 3JEKTPOJMHAMUKA M KBAHTOBOII MEXaHUKHM Ha YPOBHE, COOTBETCTBYIOILEM
MpenoiaBaHuio 3Tux npeamero B MOTH.

1. leau u 3apauun

eap AUCUMNIMHBI

[enb MUCHMIUIMHBI 3aKIFOYAETCSl B TOM, YTOOBI JIaTh CTYJACHTaM 3HAaHUS 00 OCHOBHBIX ONTHYECKHX
SIBJICHUSIX B KOHACHCHUPOBAHHBIX CPEllaX, B TOM YHUCJIE B HOBBIX Marepuajax M HaHOCTpykTypax. Ilo
OKOHYaHMHM  y4e0HOro Kypca CTYIEHTBbl JIOJDKHBI  3Harb  OCHOBHBIE  KIIACCHUECKHE |
KBAaHTOBOMEXAHUYECKUE MOJEIHU, OMNUCHIBAIOIIME ONTUYECKUE U  CHEKTPaJIbHbIE CBOKCTBA
KOHJICHCHPOBAHHBIX CpeJl, INIaBHBIE TNPOSBICHUS MPOIECCOB, MPOUCXOAAIINX B KOHAECHCHPOBAHHBIX
cpelax, B ONTUYECKHUX CIIEKTPax IOTIONICHUS, TIOMUHECIIEHIIMN W KOMOWHAIMOHHOTO PAcCCesHUs, a
TakXe B MH(QOpMAIIHH, TIOITy4aeMOi COBPEMEHHBIMH METO/IaMH THIIA «HAKAYKA-30HJUPOBAHUEY.

3agaun AUCHMIIHHBI
* OCBOEHHE CTyJACHTaMH 0a30BbIX 3HAHMH B OOJIACTH CHEKTPOCKONMM W ONTHUKH TBEPAOTO Tela U

HAHOCTPYKTYD;
* TIPUOOpPETEeHUE TEOPETHUYCCKHX 3HAHUA B OONACTH CIIEKTPOCKONHMU M ONTHKH TBEPAOTO Tela U
(U3BMKH HAHOCTPYKTYD;

¢ OKa3aHHuC KOHcyHBTaLII/Iﬁ n 1noMomu CTyA€HTaM B PCHICHUM KOHKPETHBIX TCOPCTUYCCKUX 3ada4q B
obmactu CIICKTPOCKOIINHA U OIITUKU TBCPAOIO TCJIa U (1)I/I3I/IKI/I HAHOCTPYKTYP,

* MproOpeTeHNE HABBIKOB CaMOCTOSITEIILHOM paboThl B 00JACTH CIIEKTPOCKOIUU M ONITUKU TBEPIOTO
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 SHaer W© CIOCOOEH  HCHONIL30BAaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

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

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.1 NmeeT npeacTaBieHre O 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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, 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 CrocobeH TpUMEHSTh 3HaHWST B  0O0JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
uHpOpMaNKIO 00 aKTyalIbHBIX Pe3y/IbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

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 HpO6J'I€MLI U AaKTyaJIbHBIC TCMblI B obmacTu CIICKTPOCKOIIMK TBCPAOro TCjila U

HAHOCTPYKTYD;

— OCHOBBl (DM3MKH B3aWMOJEHCTBUS 3JIEKTPOMArHUTHOIO M3JIYYCHHUS C BEIIECTBOM, HMEIOIINE
o0mepu3nuecKoe 3HaYCHUE U IPUMEHIEMBIE B Pa3IMUHBIX (PU3NYECKUX AUCIUIINHAX;
— TEOPHUIO0 OCHOBHBIX ONTHUYECKUX 3((EKTOB B MAKPOCKOIIMIECKUX TBEPABIX TEJIaX U HAHOCTPYKTYpax;

YMETB:

— NPaBWIBHO BBIOMpaTh NoOAXOAAUIME (U3UYECKUE MOIENM IJI PELICHHs HCCIENOBATENbCKUX H
MPUKJIAJHBIX 33/1a4 B 00IaCTH CIIEKTPOCKOIIMU TBEPOTO TeNa U (PU3UKU HAHOCTPYKTYP;

— MPOBOJIUTH HA OCHOBE BHIOPAHHBIX MOJIEJICH aHATUTUYECKUE U YHCIICHHBIE PacyeThl;

— aHAJIM3HMPOBATh IKCIIEPUMEHTANIbHBIC JaHHBIC B 00JACTH CIIEKTPOCKOIMU TBEPAOTO Tesla U (U3HKH

HaHOCTPYKTYP;

— MHTEPHPETUPOBATh CIEKTPhI OTPAXKEHUS, MPOXOXKACHUS, U KOMOMHAIIMOHHOTO PAcCEsHUS CBETa B

TBEPIBIX TeJaxX U HAHOCTPYKTypax;

— MIPOM3BOAUTH PACUET JTMHEHHBIX OOBEMHBIX M MOBEPXHOCTHBIX IEKTPOMArHUTHBIX BOJH B TBEP/BIX

TeNax U HAHOCTPYKTYypax;
BIIAJICTh:




— HaBBIKaMH pabOTBI C COBPEMEHHOW HAay4HOW JIUTEPATYpOH 1O TEMaTHKE CIEKTPOCKOIUH TBEPIOTO
Tena u GU3UKK HAHOCTPYKTYD;

— METOJaMHM pEeIIeHHs 3aJad O PACHpPOCTPAHEHHH 3JIEKTPOMArHUTHBIX BOJIH B KOHJICHCHPOBAHHBIX
cpenax;

— TEOPETHYECKHMMH OCHOBaMH OIECHOK J(P(eKToB B3aMMOAEHCTBHS DICKTPOHOB M (HOHOHOB 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 Marepuaibl U 3 4

HUX ONTHYECKHE CBOMCTBA

YpaBHenuss  Makceemia B cpene.
5 Pemenuss ypaBHeHmii MakcBemnia Ui 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 CBOHCTBA 3JIEKTPOHOB B
9 HOJIYIIPOBOJHUKOBBIX T€TEPOCTPYKTYpax 2 2
U CBEpXpelIeTKax

CrinH-opOuTaNIbHBIC 3¢ dexTh B
10 |momympOBOJHUKOBBIX KBAaHTOBBIX SIMax. 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 paccesHWd CBeTa B 2 2
KBAaHTOBBIX sSIMax

Cuextp MIPUMECHOTO [EHTpa 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 3J1€eKTpOMarHUTHOTO OTKIMKA. OnTHdyeckue KOHCTaHThl Marepuanos. Moaenu
Hpyne u Jlopenna. Ilnazmennas vactora. OOmue CBOWMCTBA ONTHYECKUX KOHCTAHT. lIpuunHHBIC
¢dbyHknuu oTKIMKa, cooTHomenus Kpamepca-Kponura. IlpaBuma cymm. KsanTOBasi Teopus
aneKkTpoMarHuTHOTo OoTKiHuka. @opmyna Ky0o. CrnekrpanbHoe mpeacTaBieHue (YHKLIUU OTKIIMKA.
Huccunanust sHepruu B cucteme. [IpogonbHas u nomnepeyHast PyHKIUU OTKIUKA. PacueTsl pyHKInH
OTKJIMKAa B pa3iauuHbIXx KanumOpoBkax. Cuma ocuwuiaropa. [lomspusaumonnas —(QyHKIUS
9NEKTPOHHOro rasa. Crathuyeckoe M JUHAMHUYECKOE 3KpaHHMpoBaHMe. [IpuOnmkeHHe XaoTHYecKuX
(a3, 3aKOH AUCIIEPCUH IJIA3MOHOB.

2. CHGKTpOCKOHI/IH KPpUCTAJUIMYCCKUX MATCPHUATIOB

Mesx30HHBIE IIEpexolbl B M30JATOpax M IHonynpoBoaHukax. I[Ipsmele nepexonsl. Hemnpsimble
nepexonasl ¢ Bo30ykzaeHHeM (OHOHOB. DKCUTOHBI M LEHTPHI OKpacku. Metamisl. [lnazmenHble
KOJIe0aHus B TOJIIIE METAJUIOB U HAa MX MOBEPXHOCTH. MeK30HHBIE MEPEXobl B MeTamIax. MeTomsl
CHEKTPOCKOIIMH: CHEKTPOCKOIHUSI IIOIVIOIICHUS, KOMOMHALIMOHHOE paccesiHue, CBEepXObICTpast
CIIEKTPOCKONMSA C HAKAaYKOW M 30HAUPOBAHUEM, (OTOIIEKTPOHHASI CIEKTPOCKONHUS C YIJIOBBIM
pa3peleHneM, CIIeKTPOCKONHS YIHEPTETHUECKHUX ITOTEPh 3IEKTPOHOB.

3. Cnekrpockomnus rpadena

BeamaccoBbie aekTpoHbl B rpadene, dddexkruBHoe ypaBHeHHe Jupaka. DPQeKT deKTprHuecKoro
nonst B rpadeHe. ONeKTpoHHBIM Ta3 B rpadene. MuHorouacTuuHble 3PQPEKTH KyJIOHOBCKOTO
B3aUMOJICHCTBUS,  NEPEHOPMHUpPOBKa  ckopoctH  Pepmu.  DKpaHUPOBaHHE  KYJIOHOBCKOTO
B3aUMOJICHCTBUSL M CKOPOCTh 3aTyXaHUs BO30Y)KACHWH. MeX30HHbBIE Mepexoibl U YHHBEpCalIbHAs
onTUYecKasi MPOBOMMOCTh TpadeHa. OnTuueckoe mpasmio cyMm i rpadena. DoHOHBI B rpadeHe.
CnexTp KOMOMHAIIMOHHOTO paccessHus B rpad)eHe, ero 3aBHCUMOCTh OT JIOIMPOBAHMUS, OECIIOpsIKa H
HarshkeHus. CBepxObIcTpasi cIieKTpocKomusl TpadeHa ¢ ONTHYecKOW Hakaukod. Tepmanuzanus u
ocTeiBaHHe HocuTenei. CBepXxObicTpas (HOTOIIEKTPOHHAS CIIEKTPOCKONHs. TepareprioBblii OTKIHK
rpadeHa. HenwHeHHBIH TeparepioBblii OTKIUK W 30HIUpOBaHHE (HOTOBO3OYXKIEHHOTO TpadeHa
TeparepuoBbIMH UMITyIbcaMH. CrHekTpockonus rpadeHa B MarHWTHOM Tmojie. YpoBHH Jlanmay B
rpadeHe, CKaHUPYIOIIas TYHHENbHAs ClIeKTpocKonus ypoBHel Jlannay. [IUKIOTpOHHBIM pe30oHaHC U
MarHUTOpaMaHOBCKoe paccesHue. CHekTpockomusi IUTa3MOHOB B rpadene. [ImHammuueckas
HOJIAPU3YeMOCTh rpadeHa, 3aKOH ANUCIEPCUN IUIa3MOHOB. berymue u J0Kaau30BaHHBIE IIA3MOHBI.
KpaeBbie MarHuTOIIa3MOHBI.

4. COBpeMeHHLIe KBAHTOBBIC MAaTCPpHUAJIbI U UX ONITUYCCKHUC CBOMCTBaA

Tomonornyeckne M30IATOPHI: KIacCU(UKAIMA U OCHOBHBIE MOAEIH. TpexMepHble TOMOJIOTHYECKUE
M30JSITOPBL:  TUPAKOBCKHE OJIEKTPOHBI HAa IOBEPXHOCTH M HUX CIHEKTpocKomusi. KBaHTOBaHHBIH
aHOMaJIbHBIA A ekt Xoula U TONOJOTHYECKUH MarHuTosnekTpudeckuii 3¢gdexr. Kanropanusie
apdexrer Dapanes m Keppa B MmarHuUTHOM Tmoye. TpexMepHbIe AMPAKOBCKUE M BEHIICBCKHE
MOJTyMEeTalJbl, UX CrHeKTpockonus. KupanbHas aHOManmusi M KHpaJbHBI MarHUTHBIN 3¢ddexT, ux
NPOSIBJICHUS B KCIIEpUMEHTaX. J{MXaabKOTeHUIbI TIEPEXOJHBIX METAJUIOB. 30HHAS CTPYKTypa M POiIb
CNIMH-OPOUTAIBHOTO pacuIeIUIeH . DKCUTOHBI U MpaBuia oTOopa A ux Bo3OykaeHus. CBeTibie u
TEMHBIC DKCHUTOHBI, TPHOHBI, MEKCIOWHBIC SKCHTOHBI. VICKyCCTBEHHBIE KBAaHTOBBIC MaTepHAIIBI.
lerepounTepdeiicel okcupoB mnepexoaHbix MetauioB. Cocrosuusi ®ioxke u @Dnoke-brnoxa 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 aucnieprupymoueii cpeae. OTpakeHHe U MPeIOMIICHUE JIEKTPOMarHUTHBIX
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

JlvonekTpudeckas TMPOHUIAEMOCTh MeTaiioB. [lma3mMoHbl B 00bEME W Ha TIOBEPXHOCTH.
[Ina3menHbple KonebGaHWs MalbIX 4YacTHL. PaauanuoHHoe 3aTyxaHue W 3aryxanue Jlanpgay
[IOBEPXHOCTHBIX IU1a3MOHOB. l1leneBble 11a3MOHBI B METAJUIMYECKUX I'€TEPOCTPYKTYpax U Iopax.

8. DiexTpoMarHuTHbIE CBOMCTBA MOTYNPOBOAHUKOB. DKCUTOHBI

DJIEKTPOHHBIC 30HBI B IMOJYNPOBOIHHUKAX. DJIEKTPOHBI M IBIpKH. KylTOHOBCKOE B3amMoneicTBUE U
o0pa3oBaHNe HKCUTOHOB. JIMANEeKTpUYecKas IMPOHUIIAEMOCTh B OOJACTH YacTOT OSKCUTOHHBIX
BO30Y>KIACHUH.

9. OnTuyeckue cBOMCTBA AIEKTPOHOB B MOIYIPOBOJHUKOBBIX FETEPOCTPYKTYPaxX M CBEpXpeIeTKax

Tunel MOJIyNpPOBOAHUKOBBIX I'€TE€POCTPYKTYpP: KBAHTOBBIE SIMbl, KBAHTOBBIE TOYKH, CBEPXPELIETKHU.
DJNEeKTPOHHBIE 30HBI B MOIYIPOBOAHUKOBBIX reTepocTpykTypax. [lommomenne cBeta U SKCUTOHHBIE
COCTOSIHUS B T€TEPOCTPYKTYypax.

10. Crnuna-opOutanbhbie 3((EKTel B MOTYMPOBOJHUKOBBIX KBAaHTOBBIX siMax. Omnrudeckas
OpHUEHTAaLUS CIIMHOB

[Tornomenne MUPKYISIPHO MOIAPU30BAHHOTO CBETa U (POTOMHAYIMPOBAHHAS CIIMHOBAS MOJISPU3ALIHS
35eKTpoHOB. CIMHOBOE pAaCILEIUICHHWE 3JIEKTPOHHBIX M JBIPOYHBIX 30H B TMOJXYHPOBOAHHUKOBBIX
KBaHTOBBIX siMax. CimHOBas penakcanus [bskonosa-Ilepers.

11. KoMOMHAIMOHHOE paccessHue CBeTa

OneMeHTapHasi TeOpUsl KOMOMHALIMOHHOTO paccesHue cBera. KoMOMHAIMOHHOE 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((}EKTOB B TEH30pe KOMOMHAIMOHHOTO paccesiHus cBera. PaccesHue ¢
MEPEeBOPOTOM CIIMHA DJIEKTPOHA. 3aBUCHMOCTH CIIMHOBBIX J((PEKTOB OT B3aHMMHOU IOJSPU3AIHN
NaJaloIero U paccessHHOTO CBETaA.

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

BnusHue cnuH-OpOMTAIBHOTO pACLICIUICHUS 30HBI IMPOBOAUMOCTH Ha CIIEKTP JJIEKTPOHHOIO
KOMOMHALIMOHHOTO PACCEsIHUS IUPKYIAPHO MOJNSIPU30BAHHOTO CBeTa. YacTOTHash acUMMETPHs
CIEKTpa.

14. CiekTp NIpuMECHOT0 LEHTPa B KPUCTAIUIMYECKON MaTpULe

dopma criekTpa MOMIOMIEHUsT cBeTa mpumMecbio. CIEeKTp MpH CHJIBHOM M claboM B3auMOICHCTBUU
npuMecH ¢ (POHOHAMU MaTPHIIBL.

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



CI/IJ'Ia, ﬂeﬁCTBYIOHlaH Ha HOJI?IpI/ISOBaHHBIfl ra3d OJJICKTPOHOB B CHUCTCMC C paCLLIeHJIéHHOfI 110
HallpaBJICHHUIO  CIIMHA 30HOH IIPpOBOANMOCTH. 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 JUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OONIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT HOJUKCH 3HATh OCHOBHBLIC ONPCACIICHUA W IOHATHA,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

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 y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3Y4EHHUsI OTIEIbHBIX TEM, BOINPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTAlMAMHU
MIpENoAaBaTelto.
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OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
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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 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 npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
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-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS 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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YyabTaTC U3YUCHUSA OUCHUILIMHBL «CHCKTpOCKOHI/Iﬂ TBCPAOro TCla U (1)1/131/11(3 HAaHOCTPYKTYP»

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 HpO6J'I€MLI U AaKTyaJIbHBIC TCMblI B obmacTu CIICKTPOCKOIIMK TBCPAOro TCjIla U

HAHOCTPYKTYD;

— OCHOBBl (DM3MKH B3aWMOJEHCTBUS 3JIEKTPOMArHUTHOIO M3JIYYCHHUS C BEIIECTBOM, HMEIOIINE
o0mepu3nuecKoe 3HaYCHUE U IPUMEHIEMBIE B Pa3INUHBIX (PU3NUECKUX AUCIUIIMHAX;
— TEOPHUIO0 OCHOBHBIX ONTHUYECKUX 3((EKTOB B MAKPOCKONIMIECKUX TBEPABIX TEJIaX U HAHOCTPYKTYpax;



yMeThb:
— TPaBWIBHO BBIOMpaTh NOAXOAAIIME (U3HMYSCKUE MOJCNIU ISl PEIICHUS HCCIEIO0BATEIbCKUX U
MPUKIIAJHBIX 33/1a4 B 00JIACTH CIIEKTPOCKOIIMH TBEPIOTO Tesa M (PU3UKU HAHOCTPYKTYP;
— POBOJIMTH HA OCHOBE BBHIOPAHHBIX MOJIEIICH aHATUTUYECKUE U YHCIICHHBIC PacueThl;
— aHAJIM3HPOBATh IKCIICPUMEHTAIBHBIC JaHHBIE B O0JACTH CIIEKTPOCKOIMU TBEPAOTO Tella U (PU3HKH
HAaHOCTPYKTYD;
— HHTEPIPETUPOBATH CIEKTPhI OTPAXKCHUS, MPOXOXKACHUS, U KOMOMHAIIMOHHOTO PACCEsHUSI CBETa B
TBEPJBIX TEIaX U HAHOCTPYKTYPaXx;
— MPOM3BOAUTH PACUET JTMHEHHBIX 00BEMHBIX M TOBEPXHOCTHBIX JJICKTPOMArHUTHBIX BOJH B TBEP.BIX
Tellax U HaHOCTPYKTypax;

BJIaJIeTh:
— HaBBIKaMH pabOTBI C COBPEMEHHOW HAay4HOW JIUTEPATYpOH 1O TEMaTHKE CIEKTPOCKOIUH TBEPIOTO
Tena u GU3UKU HAHOCTPYKTYD;
— METOJaMHM pEIIeHHs 3a1ad O PACHpPOCTPAHEHHH 3JIEKTPOMArHUTHBIX BOJIH B KOHJICHCHPOBAHHBIX
cpenax;
— TEOPETHYECKHMMH OCHOBaMH OICHOK J(P(eKToB B3aMMOAEHCTBHS DICKTPOHOB M (HOHOHOB C
3JIEKTPOMAarHUTHBIMU BOJTHAMH.

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

B 1-M (ocennem) cemectpe:

B Hawanme Kaxoro 3aHATHS, 32 HCKIIOYEHHEM II€PBOTO, CTYAEHTHI MUIIYT KOHTPOJIBHYIO pPaboTy
JUINTENBHOCTHI0 10 MHHYT, Ha KOTOpPOH OTBEYar0oT Ha 4 BOIpoca MO MaTepualaM MPEAbITyIIEro
3aHATHA. [lonmb30BaTbcs KOHCIEKTAaMM M JIPyTMMM MarepualaMH B TEYEHHE KOHTPOJIBHOM paboThl
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 oTin4aroTcsi Mpoleayphl pacdyera MPOBOJUMOCTH B ITUX
KaJanOpoBKax?

4. 3anummre ¢opmyny Kybo nist onTruueckoil IpOBOANMOCTH B KalIHMOPOBKeE peA.

OueHka 3a KaxIyl0 KOHTPOJIBHYIO paboTy CTaBUTCS B §-0a/UIbHOM IIKaje M PAacCCUMTBHIBACTCA Kak
CyMMa OLICHOK 3a KaXXIbIl U3 4 BOMPOCOB. 3a KKl BOIPOC CTABUTCS: 2 Oajlia — €clid Ha HEro JaH
MpaBWIBHBIN OTBET, 1 6ayu1 — ecnu JaH YaCTUYHO BepHbIH oTBeT, 0 6aIoB — eciM OTBETa HET MM OH
HeBepHbI. OLieHKa M0 UTOraM TEKYyIEro KOHTposs 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. BblYMCIUTD NONAPU3ALNMOHHYIO 3aBHCHUMOCTH KOA(QQGUIMEHTAa OTPAKEHUS OT IOBEPXHOCTH
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.

OneHka 3a KaKAyI0 PaBHIbHO PEIIEHHYIO 33/1a4y CTaBUTCS N0 AByXOalabHOM mikane: 2 6amia — ecnn
JaHO BepHOE pelieHue, 1 6amn — ecnu pemeHne 4acTU4HO BepHO, 0 0ajyioB — eCiM pelIeHus] HET UK
oHO HeBepHO. OIeHKa 10 UTOTaM TEKYIIETO KOHTPOJISl BO 2-M (BECEHHEM) CEeMECTPE BBIUUCISETCS Kak
cpeanee apu(METHUECKOE OIICHOK 3a BCE 3aaHus, npuBeneHHas K 10-0ayIbHOM 1IKaje U OKpyTJieHHas
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.



[lpuuunnasle ¢yskuun orkimmka. CoorHomenus Kpamepca-Kponura ans  aumsnekTpuyeckon
MPOHUIIAEMOCTH M ONTHYECKOM TpoBoAMMOCTH. [lpaBuma cymm, uX QH3MUECKHH CMBICT U
MIPUMEHEHUS.

2. IlpononbHBINA U IONIEPEUHBIN OTKIHK.

[IpononpHO-TIONIEpEUHOE pPA3NOKEHHE ToNed W TokoB. IlomepedHass onTuYeckas MPOBOJUMOCTD.
[IpononbHBINA OTKIHK, MONspu3yeMocTs. @opmyna Kybo mist monsipuzyeMocTH.

3. JlupaxoBcKHE 3JIEKTPOHBI B rpadeHe.

JIBe nonuHBI A 3JI€KTPOHOB. DddextuBHOe ypaBHeHHe [upaxa. CxoIcTBa M pasindus MEXKIY
3NIEKTPOHAMH B rpad)eHe U MAaCCUBHBIMH PEIISITUBUCTCKUMU 3JIEKTPOHAMU. JByXCIOWHBIN rpadeH.

4. KsanToBblii 3¢ ekt Xomna.

Krnaccuueckuii 1 kBaHTOBBIH 3((dekTsl Xoiuta. BeipaxkeHue XOJJIOBCKOW YIEIbHON MPOBOIUMOCTH
yepe3 kpuBu3Hy beppu (popmyma TKNN). AnomanbpHas ckopocTh. KpaeBble COCTOSHUS B pexUMeE
KBaHTOBOTO d(¢ekra Xoma.

5. JuxanbKoreHuIpl IEPEXOAHBIX METAJIIOB.

30HHas CTPYKTypa ABYMEPHBIX JUXAIbKOTCHHIIOB MEPEXOTHBIX METaJIoB. Posb cnimH-0pOUTaIBHOTO
B3aUMOJICHCTBUS. DKCUTOHBI, IpaBMia oTOOpa A X BO30ykIeHUsA. CBETble 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. ®dopmMa choekTpa ONTHYECKOTO TIOTJIONICHWS B OOJNIACTH TIOJNOCHl BO30YXKICHHUS OSKCHUTOHA
Banne-MortTa.

6. Kak MoxxHO HaOmoAaTh KOMOWMHAIIMOHHOE paccesHrue Ha (QIyKTyalusX CHUHOBOW TUIOTHOCTH B
MOy TIPOBOTHUKAX.

7. Kak 3aBUCHT 4YacToTa IUTa3MEHHBIX KOJICOAHWI B MallbIX YaCTUIAX OSJUTATICOBUAHONW (OPMBI OT
COOTHOIIIEHUS OCEM DIIUIICONIA

8. CpBa3p MHUMOW YacTH AMDJIEKTPUUECKON TMPOHHUIIAEMOCTH C TMOIVIOUIEHHEM SHEpruu
AIEKTPOMATHUTHOIO IOJISL.

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

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W Op. MATCpUAIOB, HUCIOJB3YyCMbIX JIA
MPOBEACHUA 3a4CTa, BKSaMeHa):

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

2. CB3p MHHMOM 4YacTH [UAIEKTPUYECKOW TMPOHUIAEMOCTH C TIOTVIOIIEHHEM JHEPTrUU
AIEKTPOMATHUTHOIO IOJISL.

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

2. Kak MoxHO Habiromath KOMOWMHAIIMOHHOE paccesiHue Ha (UIyKTyalMsx CIHUHOBOH IUIOTHOCTH B
HOJIYIIPOBOJHHKAX.

Kpurepun onennBanus
OneHka «3a4T€HO» BBICTABISIETCS CTYHACHTY, €CIM OH MPaBWJIBHO OTBEYaeT Ha OOJIBLIMHCTBO
KOHTPOJIBHBIX BOIIPOCOB (CM. BBIIIE), YTO, B OCHOBHOM, OIpeIeNseTcs B Iporecce OOIIeHHs Ha
JEKIUSX.
OneHka «HE 3a4TEHO» BBICTABIACTCS 00ydaroleMycs, €M OH IUIOXO IMOCEIal JIEKUUU U He MOXET
OTBETUTH Ha MOJABIISAIONIEE OONBIIMHCTBO KOHTPOJIBHBIX BOIPOCOB.



Ornenka 3a 3K3aMeH B KOHIIE 2-T0 (BECEHHET0) CEeMECTpa BBICTABISETCS KaK JOJS 3K3aMEHAIMOHHBIX
BOIPOCOB, Ha KOTOPBIE CTYOEHT [JaJI NPaBWJIBHBIA OTBET, NpuBeAcHHAs K 10-0aymibpHON IKaje u
OKpyTJIEHHAs JIO 1esioro uncia 6ammoB. MtoroBas oleHka 3a 2-il (BECEHHHI) CEMECTpP BBIYHCISETCS
KaK CyMMa OLIEGHKH I10 UTOraM TEKYIEero KOHTPOJIS U OLCHKH 3a 3k3aMmeH. Ecim cymma Gombie 10, To
WUTOTOBas OIeHKa paBHa 10.

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

3adeT B KOHIE 1-r0 (OCEHHEro) cemecTpa IPOBOJUTCS IO UTOraM TEKyIIeH YCHEeBaeMOCTH ITyTEM
OpraHM3alUK CIENUAIBHOTO ONPOca, TPOBOANMOTO B YCTHOH (opme.

OK3aMeH BO 2-oM (BEeceHHEM) ceMecTpe TMpOBOJUTCS B YCTHOW ¢opMe TIO 3apaHee
chopMyIIUpOBaHHBIM BompocaM. KaxKIplii CTYIEHT MoJydaeT Cly4yailHbI 3K3aMEHALMOHHBIA OHIIET.
ITocne 30 MUHYT MOATOTOBKH CTYIEHT AOJDKEH YCTHO OTBEYATh HA IOJyYCHHBIE UM BOIPOCHI, BpeMs
OTBETa HE JOJKHO MPEBHIILATH OAWH aCTPOHOMHUYECKH yac. [Ipu moAroToBKE OTBETOB CTYAEHT MOXKET
M0JIb30BaTHCSI CBOMMH KOHCIIEKTaMH.



