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Mporpamma cocTaBieHa B coorsercisud ¢ (DeCpaTbHBIM TOCYIaPCTBEHHBIM 0BpPa3OBaTENbHBIM
cranaaprom no uanpasiendio 44.03.05 — Ilemarornueckoe obpazosanne (¢ aByMs IIPOQHIAMK
noaroToeky. [Tpodmis noaroropky — MU3NKA, MATEMaTHKa), YTREPIEHHBIM NpHKazom Muuucrepcrsa
obpasosanis W Haykn Poccumiickoii @emepaumnu ot 9 ¢espanst 2016 1. Ne9l, yueOueiM miaHom
noaroroeku Hakalaspa 110 Hanpasnernio 44,03.05 —ITenarornueckoe obpazosatue (¢ 4BYMS NPODHIIMHA
noaroToky. [podune nogrorosku — MU3KKa, MATCMATHKA), YTBEPXKACHHEIM YueHbIM coBeToM PIBOY

BO «COI'Y» (uporokoa Ne 9 ot 30 anpens 2020 r.).
Cocrasurens: Typacs A.M.

PabBoyas nporpayma 06cyx1eHa ¥ YTBCPIKICHA HA 3acenanui Kapenps! PU3HKHM H aCTPONOMHAN

(nporokon Ne {1/ o1 24 preies 2020r.)
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Onobpera copetoM (U3HKO-TeXHHYECKOro PaKkyILTeTa
(mpoTokon Ne 6 ot «27» mions 2020 1.) /
YA

[Ipeacenarens coera QaKyInTeTa W.B. Teaypu




1. Ilein u3yueHUs1 AUCLUIL/IMHBI

ITesp Kypca 3aK/mouaeTcsi B IPUOOPeTeHUH CTYAeHTaMu COBPeMeHHbBIX 3HaHWM B 00/1acTH
KBAaHTOBOM TeOpuM u3iydeHus. [IporpamMma BK/IOYaeT KBAaHTOBYIO TEOPHIO CBOOOJHOTO
3JIEKTPOMAarHUTHOTI'O I10JI1 U KBAHTOBYIO TEOPUIO B3aMMO/IEHCTBHUS I10JIS C BellleCTBOM. MexaHn3Mbl
yLIVMpPeHUs CMEeKTPaJbHbIX JIMHUM, pejlakcalysi, KBaHTOBasi KMHEeTHUKA pacCMaTpHBalOTCs C MO3ULUMN
KBaHTOBBIX CTaTUCTUYeCKUX aHcambseil. Kypc cozeput oOcCy>KeHHe HEeKOTOPBIX KBAHTOBBIX
3¢(eKTOB B 3KCIIEpUMEHTe U MOC/IeJHUE AOCTH)KEHHsS B UX TeopeTHueckoM onucaHud. Kypc
NpU3BaH CHocoOCTBOBaTh (POPMHUPOBAHMIO 1€JIOCTHOM KapTHHBI (DM3MUECKUX TpefCTaBIeHud U
SIB/IEHUM, CBSI3aHHBIX C 37IeKTPOMAarHUTHBIM T10JIEM.

3ajaud QUCLMIUVIMHBL:  pa3BUTHe HAaBBIKOB aHa/lu3a IIPOLEeCCOB, IIPOMCXOZALINX IIpU
B3aUMO/IEMCTBUM M3/TyYeHUs] C BeLeCTBOM C KBAHTOBBIX IMO3WULMHA U U TMOHHMMaHUIO CTYJEHTOM
pond ¥ MecTa [AUCLMIUVIMHBI B DSy [Jpyrux @usnueckux HaykK. CTyleHT [0/DKeH HMeTb
COBpEMEHHOe TIpe/iCTaBlIeHre O KBAHTOBOM CTPYKType 3/J1eKTPOMAarHUTHOrO M0Jii U KBaHTOBOM
XapakTepe B3aUMOJEWCTBUSA IOy C BewlecTBOM. CTyJeHT [O/DKeH YMeTb I10J/Ib30BaTbCs
MaTeMaTHYeCKUM arrapaToM OIMMCAHUSI WCCIeAyeMbIX —siBieHWdA. Heobxomumo MIPUBUTH
CTIIOCOOHOCTh CaMOCTOSITe/TbHOM paboThl C yueOHOM W HayyHOH JIMTepaTypoOl; HAYUYUTh CTY/IEHTOB
TIPOBO/JIUTh BBIUMC/IEHUs, HeoOXoJuMble TpU pelleHuH 3aJau KBaHTOBOW 3/1eKTPOAWHAMMKHY;
TIPUBUTH HaBLIKY U37I0’KeHHsI yueOHOTO MaTepHasia U MaTepHasa UccaeoBaTeIbCKOT0 XapaKkTepa.

2. MecTo UCHMILUIMHBI B CTPYKType 0CHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl

OucuuruivHa « Teopust U3ydyeHus» SBJISIETCS KyPCOM T10 BEIOOPY, KOTODPBIN BXOJUT B BADUATHBHYIO
YyacTh NMpodeCcCHoHaNTBHOTO [[UK/Ia yUeOHOro IJIaHa.
[nsi ycrneliHoro OCBOEHUsI [JUCLMIUVIMHBI CTYAEHT [AOJ/DKeH B/a/leTh MaTepuanoM C/ie[yHLInxX
KYPCOB:

- MaremaTrdeckni aHa/Iu3;

- JluHetliHas anrebpa;

- Knaccuueckasi 371eKTpOIMHAMUKA;

3. TpebOoBaHMs K YPOBHIO OCBOEHHS AHCLUILIUHBI

MucuunvHa «Teopust M3y4yeHUs» BHOCUT BKJIaZ B (hOPMUPOBaHKE C/IeYIOIIUX KOMITeTeHLUi,
TpebyemMbix PI"OC BIIO no HarnpaBienuto 011200.68 dusmka:

OK-1, OK-3;

[TK-1, ITK-2, TIK-5.

B pe3ynbrate usyueHusi Kypca «Teopust U3nyueHUs)» CTY€HT [O/DKEeH:

3HaMb OCHOBHbIE 3aKOHbl KBAHTOBOM 3JIeKTPOJVHAMMUKH, ITOHMMAaTb COJep)KaHWe 3THUX

3aKOHOB, 3HaTb Ipe/ieJibl IPUMEHUMOCTU MO/ie/leld KBaHTOBOM 371eKTPOJMHaMUKY;

ymemb (OPMYJIMPOBaTh OCHOBHBIE OMpe/ie/ieHus MpeMeTa; MPUMEHSTh 3aKOHbI U ypaBHEHUs
KBAaHTOBOM TEOPWH M3/IyUYeHusi [Jisi KOHKPeTHBIX (pr3UUeCcKrUX CUTYyalWii; IPOBOAWUTE He00X0 UMBbIe
MaTeMaTHUecKue  TipeoOpa3oBaHWsi  TIPM  pellleHWW  3afay;  OOBSICHATH  COJiep)KaHue
¢byHAaMeHTaTbHBIX TIPUHLIMIIOB M 3aKOHOB, a TaKXKe CTI0CO0ObI pellieHus 3a/jay;

obradamp HaeblkamMu TIpUMeHeHUs OOLIMX MeTOAOB pacueTa IIPOL[ECCOB H3IyUeHUS] U
TIOTJIOIIEeHUs] K PpeIlleHHI0 KOHKPeTHbIX (U3WYeCKHX 3a/lad; MyOJMYHOTO BBICTYIUIEHUS Tiepe[
ayIMTOpYei ¢ u3/10)keHreM yueOHOro ¥ Hay4yHOro Marepuara.

4. O01masa TPyA0EMKOCTh JUCHUILIMHBI U BU/IbI y4eOHO# PadoThI.
OO0111ast TPYA0EMKOCTh AUCHUIUIUHBI: 3 3aU€THBIX eIUHULIbI



Buz yue6HO# paboThl TpyaoeMKOCTb Pacrnipesienenue
(B COOTBETCTBUU C 0 cemMecTpaM
yueOHBIM TIAaHOM) (uac)
(uac)
Bcero 108 3
AyIWUTOpHBIE 3aHATHUS 24 24
Jlekiun 12 12
[IpakTHuecKue 3aHATHUS 12 12
CeMuHaphbI
JlabopaTopHble pabOThI
B TOM umncie ayJuUTOpHBbIE 3aHATUS B 10 10
aKTUBHOW M WHTePaKTHBHOW (opme —
He MeHee 30% oT ay/i. 4acoB
Ipyrue BUBI paboT
CamocTosiTenibHast paboTa 84 84
KypcoBoii mpoekT (paboTa)
PacueTHO-rpaduueckrie paboThI
Pedepar
PacueTHO-rpaduueckuie paboOTEI
DopMBbI TEKYLLEr0 KOHTPOJISI
@®opMbl IPOMEXKXYTOUHOW aTTeCTaluu 3auer 3auer
B COOTBETCTBUHM C YYeOHBIM TJIAHOM
5. Coiep>kaHue y4eOHOM JUCIUIUIHHBI
5.1. Pa3jesnbl yueOHOM AMCHUIIMHBI
Ay[IWATOpHBIE Yackl CamocTo
No HaumeHoBanue paszesna STEIIEHAS
wn JUCLUIIMHBI (MO J1sT) pabora
NHTepakTUBH
Bcero |as ¢opma (He| Jlekuuu Tpaxmieck
meree 30%) ve 3aHATUS
1 [YpaBrenue IllpesuHrepa u 4 2 2 2 14
3aBUCUMOCTb BOJTHOBOM
(hyHKI[MU OT BpeMeHHU.
2 [lonsTne 0 KBaHTOBaHWY 4 2 2 2 14
CBOOO/IHOTO 3/IEKTPOMAarHUTHOTO
IOJIsl.
3 |OnepaTopsl pPOXAeHUs 15| 4 2 2 2 14
HUYTOKEHUSI YaCTHL]
4 [[lousatue 3/1eKTPOMAarHUuTHOI'O 4 2 2 14
BaKyyMa
5 [Marpuia 1jIoTHOCTH 4 2 2 2 14
6 [B3aumogeicTBUe W3Ny4YeHUS] ( 4 2 2 2 14
BELL[ECTBOM.
HToro 24y,/ 10u,/ 124 12y 84y
0,66 42 %




| | zauen. |

5.2. Copep>kaHue pa3/ie/ioB AUCIMILTHHBI

1. YpasHeHue IlIpeduHeepa u 3agucumocmsb 801HO80U (hyHKYuu om gpemeHu. CyTiepro3uL[OHHbIe
cobcTBeHHbBIe GYHKIMU. Teopust BO3MYI[eHUI KaK OCHOBHOM MaTeMaTUUeCKHWH armapar.
'amMuIbTOHKMAH KBAHTOBOW UaCTULIbI. PacueT BOTHOBBIX (DYHKLIMM COCTOSIHHMSI YaCTHULIbI.

2. IloHsmue o keaHmogom u3nyveHuu. @opmyna [1naHka 1 ko3¢ GuULMeHTbl DHHILITEeHA.
I"apMoHMUecKuii ocLU/IATOp (KBAaHTOBBINM U Kiaccuueckuid). Co6CTBeHHBbIE COCTOSTHUS U
BEKTODBI.

3. Onepamopbl podcOeHusl U YHUUMOM ceHus uacmuy u ux aszebpauyeckue ceoticmea. CrieKTp u
Oa3ucHasi crucTeMa orepaTopa umc/ia yacTui. [IpoctpaHcTBo umcen 3arosHeHus. OriepaTtopbl
(bU3MUeCKUX BeJIMYMH [/ 37IeEKTPOMAarHUTHBIX T0JIeH.

4. IloHsamue 31eKMpOMAa2HUMHO20 8akyyma. Ero xapakrepHble cBoucTBa. COCTOSHUS
KBaHTOBaHHOTO 1101 u3nydenust. [Touarue ¢otoHa. CBoiicTBa oToHa. Oneparop (asbl
¢doronHa. OnepaTopsl pOXKAE€HUSI U YHUUTOXXEHUs /17151 (POTOHOB.

5. Mampuya ntomHocmu 8 K8aHmMoeol meopuu u ee ceolicmea. OriepaTop BpeMeHHO# 3BOJIIOLIMH.
BpemeHHast 5BO/IOLIMS 3/1eMEHTOB MaTpPUL{bl IVIOTHOCTU. Y paBHEHUSs], ONTUChIBaIOLI1e
peJiakcalyio JUHaMUUecKux nojcucreM. KruHeTnyeckue ypaBHeHUs.

6. OcHogHble ¢pusuyeckue MexaHu3Mbl 83aumooelicmeus us/ayueHus ¢ geujecmeom. IoroieHue u
paccesiHve. ©a30Bble COOTHOLIEHUS B MpOLieccax MOIJIOLeHUsl ¥ UCITyCKaHWsl. MaTpruuHbIN
3/IeMeHT oriepaTopa B 6a3uce BOTHOBBIX (DYHKLMI — OCHOBA MaTeMaTHUeCKoro opMair3mMa
dbyHaaMeHTa/IbHOM KBaHTOBOM Teopuu. [IpaBusa oTbopa /ijist MaTPUUHBIX 3/IEMEHTOB.
BeposSITHOCTU My/IbTUTIO/NBHBIX T1€PeXO0/I0B.

5.3.  JlaGopaTopHbIii MPAKTUKYM: He TpeyCMOTPeH

6. YueOHO-MeTOgUUeCKOe o0ecreueHHe AHCHMIUIMHBI: pabodas TporpamMma AMCLIUITUIMHB,
OCHOBHas1 U JIOTIOJTHUTE/bHAs JIUTepaTypa.

6.1 OcHoBHas uTEepaTypa

1. ®@. [aticoH. PenssTuBMCTCKasi KBaHTOBasi MexaHuka. M.: M3gaTenbcTBo MIHCTUTYTa
KOMIBbIOTEPHBIX HccienoBanuii, HUII, 2009. (B cBobogHOM /0CTyTIe Ha calite POOU
http://www.rfbr.ru/rffi/ru/books/o 18125)

2. NJI1. byx6bunzep. Mogemu teopun nosisi. Tomck: M3a-so TITIY, 2012.

6.2 Jlono/iHMTe/IbHAA IMTEpaTypa:
1. JI.O. Jlangay, E.M. JIudmmi, Kypc Teopetnueckoii pusuku, T 111, KBaHTOoBasi MexaHuKa. M:
Hayka, 2004.
2. B.B. bepecrenkuii, E.M. JIudiuui, JI.I1. TIutaeBckuii. Kypc TeopeTrueckoi
¢usuky, 1. IV, KBanTtoBas dnekrpoauHamuka. M: Hayka, 2002.
3. B. T'atitnep. KBanToBasi Teopusi usnyuenusi. M.: Mup,1956.-450c.
4. H.b. [enone. B3aumo/eiicTBue a3epHOro usnyueHus c BeirjectBoM. M.: Hayka. I'n. pea. ¢us.-
Mar. aurepatypsl, 1989.-280c.
5. Y. Jlroucenn. V3nydeHre v lymMbl B KBAaHTOBOM 3/1eKTpoHuKe. M.: Hayka, 1972
6. P. ®elinmaH. BBefieHre B KBaHTOBYIO 2/IeKTpOAUHaMUKY. M: Mup, 1964.

6.3 CpeacTBa obecrieyeHUs1 JUCHUTUTHHBI

1. PekomeHtyeMasi iuTepaTypa v yueOHO-MeToiuecKre TIocoOus 10 TpeMeTy.

2. MynbTuMejua MaTepurasbl, UTHOCTPUPYOLIKe (usndeckre 3(p@eKTbl ¥ 3aKOHbI, OTKPLITHE
KOTOpBIX 0TMeueHO HobeneBckumu nipemusimu. OdunyansHbii caiit HobeneBCcKoit pemMun.


http://www.rfbr.ru/rffi/ru/books/o_18125

O6pa3zoBarenbhbie pecypchl. URL: http:/nobelprize.org/educational/physics/ (gaTa obpartiieHus:
31.03.2012)

3. AHuManuu (HU3NUecKux siBieHui 1 yueOHbIe ocobusi. YHauBepcuteT HoBoro FOxHOro ¥Yasuica,
Ascrpamus. URL: http://www.animations.physics.unsw.edu.au/(gara obparenusi: 31.03.2011)

6.4 MarepHa/ibHO-TeXHHUUECKOe obecrieueHre AUCHUTIIMHBIL:

Ne n/ |HaumeHoBaHue pasjena | HaumeHoBanue marepuanoB | HanmeHoBaHMe TeXHUYECKUX

n (TembI) yueOHOM o0yueHus, MaKeTOB | U ay/{MOBU3ya/IbHBIX CPe/CTB

AMCLIMIUTAHBI (MOAYJ/IsI) | MPOrPaMMHOrO 00ecrieueHusl | UCHO0J/Ib3yeMbIX C  LieJIbI0
JeMOHCTpaLyy MaTepuasia

1 YpaBHenue IllpeavHrepa JIeK1[MOHHas ayAUTOpUs
u 3aBUCUMOCTb
BO/THOBOM (YHKIIMM OT
BpEMEHH.

2 [TonsiTe 0 KBAHTOBAHUHU Habop craiizos
cBOOOIHOTO
3/IeKTPOMarHMTHOT O
TOJIs1.

3 Onepartopsl poXXIeHUsT U JIeKL[MOHHas ayIUTOpUs
YHUUTOKEHUSI YaCTHI]

4 [TonsiThe Habop craiizos
3JIeKTPOMarHMTHOI O
BaKyyMa

5 Marpuiia IOTHOCTH JIeK1[MOHHas ayAUTOpus

6 B3aumozeiicTBue MybTUMeIUAHBIN POEKTOP
V3/IyYeHUsl C BellleCTBOM.

7 MeTtoguuecKue peKOMeHAALUH [0 OpraHu3aui U3yueHus JUCLUIL/IMHbI:
7.1. MeToauueckue peKOMeH/Jaluu Tpero/aBaresito
BrirnoiHeHWe 3a/jaHWiA, BEIHECEHHBIX Ha CAMOCTOSITe/IbHYIO0 paboTy, B TOM UHC/Ie pellleHue 3a/ad,
TPOBEPSIOTCA TIperojjaBartesieM B TeUeHUe CeMeCTpa, M0 HUM BBICTaBJISIFOTCS OLIEHKU, KOTOpbIe
YUUTBIBAKOTCSI MPU BBICTaB/JeHUU 3aueTa. CTy[eHThbl AO/DKHBI CUCTEeMaTHYeCKH MPUI/IAllaThC K
JIOCKe /ISl pa3BUTHSI HAaBLIKOB YCTHOM peuu B JaHHOM TTpeIMeTHOM 06/1acTH.
7.2. CTy[eHTaMm IpejjaraeTcsl UCIo0J/1b30BaTh PEKOMEeHJ0BaHHYIO0 JIUTepaTypy U MIHTepHeT pecypchl
[ 6ojiee TIPOYHOTO YCBOEHWs yueOHOrO Marepuana, W3/I0)KEHHOTO Ha JIEKIUSX, a TakxkKe /s
W3yueHHsl MaTepHaJia, 3all/ITaHMPOBAHHOTO /IS CAMOCTOSITe/TbHOM paboThI.
7.3. Bce mpakTUUecKue 3aHATHS TI0 JJaHHOMY KypCy MPOBOJSTCS B UHTEPAaKTUBHOUM (popme B BUje
CeMHHApOB WM JUCKyccuid. [locse KOPOTKOro BBOJHOIO [IOK/ajia MperojaBaresiss WM CTyeHTa
TIPOBOJIUTCS 00CY KZIeHHe 3a/JaHHON TeMBI C YUaCTHEM BCEX CTY/I€HTOB TPYIIIIBL.

8. ®opMbI TeKyI[ero KOHTPOJIsA YCIeBaeMOCTH U MPOMEKYTOUHOM aTTeCcTalui
8.1. IlepeyeHb NPHUMEPHBIX KOHTPO/JIBHBIX BOMPOCOB W 3aJaHHH /I CaMOCTOATE/THLHOM
padoThI:

e CocrosiHusi U ux (¢uU3NUeCKU Hab/rofaeMble BeMUMHBLI: OTEpaTOpbl U KeT -
BeKTOpbI. CTallMOHapHbIe COCTOSTHUSI.

e YpaBHenue IllpesuHrepa ¥ 3aBUCMMOCTb BOJIHOBOW (YHKIIMM OT BpEMEHH.
Cymneprio3uliMoOHHbIe COOCTBeHHbIe (YHKIUM.


http://www.animations.physics.unsw.edu.au/
http://nobelprize.org/educational/physics/

Teopusi BO3MYILeHWM KaK OCHOBHOM MaTeMaTU4YeCKWUU anrmapar.

MeTo/, KOHTaKTHBIX TIpeobpa30BaHUI.

MatpuuHass (OpMy/MpOBKAa TeOpUM BO3MYIlleHU Ha OCHOBe areOpbl

npoeKkTopoB. OnepaTopbl NPOEKTUPOBAHUS U UX CBOMCTBA.

'aMuIbTOHMAH KBAHTOBOM YacTHLbI. PacueT BOMHOBBIX (YHKLMM COCTOSIHUS

YaCTULIBI.

[Tonsitue 0 KBaHTOBOM u3nyuyeHun. @Popmyna IlnaHka u  Ko3hULIEHTbI

OUHIITeNHa.

apmoHnueckuii  ocuu/isTop (KBaHTOBBIM U Kiaccuueckuii).CobcTBeHHbIe

COCTOSIHUSI U BEKTOPA.

OrmepaTophbl POXK/IeHUS 1 YHUUTOKeHUSI YaCTHL] U UX anrebpanyeckrie CBOWCTBA.
CrniekTp M 0asvcHasi cuMcTeMa oriepaTropa uvcia yacTull. ITpocTpaHcTBO umcen

3aroJIHeHusl.

OrnepaTopbl (U3MYECKUX BeIUYUH (BEKTOpP TIOTeHL[Masla, HarpshKeHHOCTer

3/IEKTPUUECKOT0 U MarHUTHOTO TIOJIS1 U SHEPTUM) Jisl 37IeKTPOMAarHUTHBIX T0JIeH.

.O6111as1 cxeMa KBaHTOBaHUSI CBOOO/THOTO 3/IEKTPOMAarHUTHOTO TIOJISI.

e OHepreTMUeCKUd CMEKTP U  CTal[dOHApHble  COCTOSIHUS  CBOOOZHOTO

9/IEKTPOMarHUTHOTO  T0/sl.  Pa3jio’keHHWe  371eKTPOMAarHUTHOTO — TIOJIS
CcBOOOZIHBIM THTIaM KOiebaHuUH.

 [loHsiTHe 3/1eKTPOMAarHUTHOIO BakyyMa. Ero xapakrepHble CBOMCTBA.

« CaotictBa oToHa. OnepaTop (a3sl hoToHa.

« CBolCTBa MaTpHILIbI IVIOTHOCTH B KBAHTOBOW TEOPUH.

« OmnepaTop BpeMeHHOM 3BOJIIOIMM. Y paBHeHue JInyBuis-HelimaHa.

« KorepeHTHOCTh B aHCaMOJISIX KBAaHTOBBIX M3/TyuaTesiei.

e OcHOBHBIE Cl)I/I3I/ILIECKI/Ie MeXaHHW3MbI BBBHMOAeﬁCTBHH H3/1ydeHHns C BeIleCTBOM.

[Tornouenue, paccesiHue.
« ®opma KOHTypa JIMHUU U3TyUeHUsl.
« @®a3oBble COOTHOLLEHHS B MPOLieCCax MOT/IOLeHUS U UCITY CKaHUSI.
« MarpuuHbIi 371eMeHT oriepaTopa B 6a3rce BOTHOBBIX (DYHKIIHIA.

. BepOHTHOCTI/I MYJIbTHUIIOJ/IBHBIX TI€PEX0/J0B HpaBI/IJ'Ia 0T60pa AJId MAaTPHUYHBIX

3JIEeMEHTOB.
« TlpencraBnenue B3aumoencTBys. OnepaTopbl B3aUMO/IelCTBUSI.

8.2. IlpumepHas TeMaTHKa KypPCOBBIX paboT: He NpelyCMOTpPeHa Y4eOHBIM T/IaHOM.

8.3. IlpuMepHbIii epeueHb BOMPOCOB K MPOME)XYTOUHOMN aTTeCcTaluu:

Bunem Ne 1

1. 3¢ dekThl B3aMMOIeUCTBUS U3TyUYEHUS C BEILIeCTBOM.

2. Penakcauys JuHaMU4YeCKUX MOJCUCTEM.

Bunem Ne 2

1. 3¢ddekTrBHBIE TaMUBTOHUAHBI U METO/bI pellieHus ypaBHeHus1 Llpeaunrepa.
2. Ob1jast cxeMa KBaHTOBaHUsI CBOOOZIHOTO 3/IeKTPOMArHUTHOTO TIOJISI.

Bunem Ne 3

1. OCHOBBI TEOPHUU BO3MYILIEHUH.



2. F'apMOHHYeCKUM OCIIISATOP (KBAHTOBBIA U Kaccuueckuii). CoOCTBeHHbIE COCTOSHUS
Y BeKTOpa.

Bunem Ne 4

1. OcHOBHBIe (M3UUeCKHe MeXaHHM3Mbl B3aUMO/IeHCTBUS U3/TyUYeHUsI C BElleCTBOM.
2. [TapameTpsbl CIeKTpa/bHOM JIMHUU.

Bunem Ne 5

1. Pentakcaiusi AMHaMUUeCKOM TTO/ICCTeMBbI Kak MPOLiecC B3auMOeUCTBUSI C
JIMCCUTIaTUBHOM TIO/ICUCTEMOM.

2. [Tonsitue o kBaHTOBOM H3nyyeHUU. Popmyna [naHka v Ko3PULIMEHTbI DWHILTEeHA.
Bunem Ne 6

1. Yuvpenue crieKTpajbHbIX TMHUM.

2. KoHTakTHbIe npeoOpa30BaHusi B TEOPUU BO3MYIIIEHUM.

Bunem Ne 7

1. dyHKUMK NPOMYyCKaHUS U MPsSIMble METO/bI pacyeTa Mpo3pavyHoOCTH cpefbl. Posb
XapaKTepUCTHK Cpefl U FeOMeTPUU TPacChl.

2. dopmMa KOHTYpa JIMHUU U3JTyUYeHUs.

Bunem Ne 8

1. TloHsATHE O IUHAMHWYECKOM M IUCCUTIATUBHOMW MOJACUCTEMAX.

2. BeposiTHOCTH MYJIbTUMOBHBIX Mepexo10B. [IpaBuia oTbopa AJist MaTpUUYHbBIX
3JIEeMEHTOB.

Bunem Ne 9

1. TIpeacraBnenue B3aumopencTsusi. OniepaTopbl B3aUMOJEHCTBUSI.

2. OCHOBBI MHOTO()OTOHHBIX TTPOLIECCOB..

Bunem Ne 10

1. Oneparopsbl (pU3MUeCKUX BeTUUMH (BEKTOD MOTeHLIMasa, HalpsykeHHOCTel
3JIEKTPAYECKOT0 ¥ MarHUTHOTO TI0JIS U SHEPTYH) [1J1s1 37IeKTPOMarHUTHBIX TOJIe.
2. Cyrieprio3uI[ioHHbIe COOCTBeHHbIE (hYHKIUH.

Bunem Ne 11

1. DHepreTUYeCcKUii CTIEKTP U CTallMOHAPHBIE COCTOSTHUSI CBOOOTHOTO
3JIeKTPOMarHUTHOT'O TIOJISL.

2. [ToHsiTHe 3/1eKTPOMarHUTHOTO BakyyMa. Ero xapakTepHble CBOMCTBA.

Bunem Ne 12

1. CBotictBa oToHa. OnepaTtop (a3bl poTOHA

2. Pa3no)keHue 371eKTPOMarHUTHOTO T10JIsi TI0 CBOOOHBIM THTIaM KosieOaHUH.
Bunem Ne 13

1.. KBaHTOBBIE XapaKTEPUCTHUKKU B3aUMOZENCTBUS(CIIUH, MOsIpU3aLius,3/ieKTprYecKast
VMMarHuTHasi BOCIPUMMYUBOCTH, BIWSHUE WX Ha pPaclipoCTpaHeHue MoJis).

2. Onepatop BpeMeHHOM 3BO/TIOLIUU. Y paBHeHuWe JInyBuis-HelimaHa.

Bunem Ne 14

1. Omnepartopbl pOXKAeHUS U YHUUTOKEHUS UaCTUI] U UX anreOpanyeckue CBOMCTBaA.
2. [ToHsiTHeE 3/1eKTPOMAarHUTHOTO BakyyMa. Ero xapakTepHble CBOMCTBA.

Bunem Ne 15

1. CocrosiHus 1 ux (r3nuecky Hab/roZjaeMble BeJIMUMHBI: OT1ePaToOpPbl U KET — BEKTOPBI.
CraupoHapHbie COCTOSIHUS.

2. BoipokieHHasi TeOpHsi BO3MYILIEHU.



Bunem Ne 16

1. 'aMu/IbTOHWAH KBaHTOBOM UacTULIbl . PacueT BOTHOBBIX (PYHKIIUM COCTOSHUS
YaCTUILIBIL.

2. KorepeHTHOCTh B aHCaMOJISIX KBAHTOBBIX U3/TydaTesiei.

Bbunem Ne 17

1. ®a30Bble COOTHOLLIEHHUS B MPOLIeCCax MOIVIOLeHUs U UCITY CKaHHUs

2. CHEKTp 1 OasucHasg cucTtema oriepaTropad 4mcijia 4aCTHll. HpOCTpaHCTBO yHucesi
3dI10/THeHHH.

8.4. ®opMBbI KOHTPOJIA CAMOCTOSITE/TbHON PadoTHI

CTyJeHT [O/DKeH CAaTh pellleHrsl 3a/iay JijIsi CaMOCTOSITeIbHOM PabOThI.

Pa3 B 3 Hefletu MpOBOAUTCST KO/UIOKBUYM, Ha KOTOPOM CTYZ€HTbI JOJDKHBI OTBeUaTb Ha BOTIPOCHI,
chopMynvpoBaHHbIe B 1. 8.1.



