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1. IMeu ¥ 3a/ja4u JUCHUIUIMHBI (MOJYJIs1):

B xope u3yueHus JUCLMIVIMHBI «KBaHTOBasg MeXaHWKa» CTYJeHTbl U3y4yalOT U OCBavBarOT
OCHOBHbIE TTOHSITUSI U METOZIbl KBAHTOBOM TEOPUH, CIIOCOOBI TEOPETUUECKOTO OMMCAHMUS, KOJTMUeCTBeH-
HOT'0 U KaueCTBEHHOT'0 aHa/iM3a KBAaHTOBBIX TIPOL[ECCOB B CUCTeMax, COCTOSIUX M3 OAHON MW MHOTHX
YyacTHL], @ TAKXXe B CUCTeMax C HeolpeZeIeHHbIM WM MEHSFOLIMMCS YAC/IOM YaCTHLI.

IucuumnivHa «KBaHTOBasi MexaHUKa» TIPeCTaB/sieT COO0M TeOpeTUUYEeCKyk OCHOBY [isl TIO-
C/IeYIOIIMX pa3Zie/ioB Kypca TeopeTHueckoi (Gu3ruku. MareMaTHUeCcKoi U MeTo[uueckoi 6a3oii Kyp-
ca SIBJISIFOTCSL BCe pasfiesibl Kypca MaTeMaTUKWA U TeopeTUuyecKou (PM3WKU, U3yuyeHHble CTYy/leHTaMH K
Havaly 5 ceMecTpa.

B pe3synbTaTe u3yueHusi Kypca CTYZEHT NpHoOpeTaeT Kak (hyHAaMeHTasbHble 3HAHWS O TIOJ-
X0/laX K OINWCAHUI0 KBAHTOBBLIX CHCTEM, TaK W HaBbIKM pellleHUsi KOHKPeTHbIX KBAHTOBO-MeXaHWYe -
CKHUX 3a/jay.

e Kypca

KBaHTOBasi MeXaHWKa SIB/ISIETCS Ba)KHOM YaCThIO0 YHUBEPCAIbHOM 6a3bl [/1s1 U3yuyeHus o0IIenpo-
(hecCcHOHANBHBIX U CTEI[UA/IbHBIX AWCLIATIINH, BOOPY’KAaeT BBITYCKHUKOB HEOOXOAMMBIMU 3HAHUSIMH
JJ1s1 pellieHus] HayYHO-TeXHUYEeCKUX 3a/jau B TeOPeTUYeCKUX U MPUKJIAJHBIX acreKTax, 3HAaKOMUT CTY-
JIeHTOB C Hay4YHbIMH MeTO/J,aMU M03HaHWs, M03BOJIIeT HAYUUTh UX OT/IMYaTh TUMNOTE3y OT TeOPUH, TeO-
PHIO OT 3KCIIepUMeHTa. Ta JUCLIMIIIMHA CTIOCOOCTBYET MPOBEIEHUIO IeMapKalliid MEXXy HayuHbIM U
aQHTHMHAyYHbIM TO/[X0/IOM B M3y4eHUM OKPY>KaloIllero MUpa, M0o3BoJisieT HayuUuTh CTPOUTh (PU3nuecKue
MO/Ie/Id TIPOMCXOJSALLEr0 U YCTaHaB/IMBaTh CBA3b MeX[y SIBJIEHWSMH, NPUBUBAThb [MOHMMaHWe TPU-
YMHHO-C/Ie/ICTBEHHOUM CBSI3U MeXAy siBjieHusiMu. OOsafjasi IOTHUeCKOW CTPOWHOCTBIO M OTMUPAsiCh Ha
9KCrepuMeHTasbHbie (HaKThI, JUCIUIUIMHA «KBaHTOBasi MeXaHUKa» SIBISIETCS UJjealbHOM /1JIsl pellieHust
9TOM 3aziau, (OPMUPYs y CTY/IeHTOB TO/JIMHHO HayuHOe MHUPOBO33peHue.

Llenbto 0CBOeHUs] Kypca KBaHTOBOM MeXaHUKHU SIBJISIETCSI O3HAKOMJIEHWE CTY/IeHTOB C OCHOB-
HBIMU 3aKOHAMM COBPeMeHHOU (hM3UKU U BO3MOXXHOCTSIMU MX TIPUMEHEeHUsI MPU pellieHuy 3a/iay, BO3-
HUKAIOL[MX B UX MOC/eAytolel npodeccroHaibHOM /1esTebHOCTH.

3ajauu Kypca
- M3yuyeHue 3aKOHOB KBAHTOBOM TE€OPHH B UX B3aUMOCBSI3Y;

— (dhopMrpOBaH1e HaBBIKOB 10 MPUMEHEHUIO TI0/I0’KeHHH KBaHTOBOM TeOpHH K TPaMOTHOMY Hayu-
HOMY aHa/M3y CUTYalui, C KOTOPbIMUA MCCJIe[JOBaTeM0 MPUXOJUTCS CTaJIKUBAThCSA TIPU CO37a-
HUU HOBOM TEXHUKHU Y HOBBIX TeXHOJIOTH;

- (hopMHpOBaHUe y CTy/IeHTOB 3HaHWI OCHOB KBaHTOBOW TEOPMM OIMCAHUS OKPY’KaloLLlero MUpa;

- 03HaKOMJIEHUE CTYJEeHTOB C UCTOPUEN U JIOTUKOW Pa3BUTHUSI KBAHTOBOM MEXaHUKU U OCHOBHBIX

eé OTKPBITUM.



2. MecTo pucnumuieel B crpykrype OITOII:

MuciuruivHa «KBaHTOBasi MeXaHUKa» BXOJAUT B 0a30BY0 YacTh oOIieHayuHoro rukaa OITOIT.

I/I3y‘-IEHI/Ie KypCa IipeArioJjiarae€T Ha/inuhe MoJIyUeHHBIX Ha MpeabiaylleM ypOBHeE O6pa30BaHI/IH OCHOB-

HBIX 3HaHWUM, YMEeHUM U KOMIeTeHI|H 1Mo AucuuriiHaM «/uddepeHianbHble ypaBHeHUsI», « Teope-

THUeCKass MeXaHHKa», «O/IeKTpoarHaMuKa». JuciuruinHa «KBaHTOBasi Teopusi» mpefcTaBisieT co0oi

TEOPeTHUEeCKYI0 OCHOBY /s TIOC/eYIOUIMX Ppas/iesioB Kypca TeopeThdecko ¢usuku «DPusmka

KOHJ€HCHMPOBAHHOI'O COCTOAHUA», «TepMOAI/IHaMI/IKa N CTaTUCTHUUeCKad (1)I/I3I/IKEI», «BBe'E[eHI/Ie B KBdH-

TOBYIO TeOpHIO Mosisi», «KBaHTOBast Teopusi U3MTyUEHUSI».

3. TpeboBaHus K pe3y/ibTaTaM 0CBOEHHS AMCHMIUINHBI (MOAYJIs):

[Tpouecc u3yueHust AUCLMITIMHBI (MOZYJIs1) HarpaB/ieH Ha ()OPMHPOBaHKeE CIeyHOIIMX KOMIIeTeHLMI:

OIIK-1: crmocoOHOCTE K OBJIaJI€HUIO
0a30BBIMHM  3HAaHMAMM B  00/1aCTH
MaTeMaTHKH M eCTeCTBEHHBIX HayK, UX
WCIO/b30BaHUIO B MPOdeCcCHOHATbHOU
JeaTe/IbHOCTH

3Hamb: 0CHOBHBIE 3aKOHbI KBAHTOBOUW MeXaHUKHU.
Ymemb: ¢dopMynupoBaTh OCHOBHbIE TMPUHIUIBI KBaH-
TOBOW TEOPUM U MPUMEHSITh UX K pelleHnI0 KOHKPeTHBIX

KBAHTOBO-ME€XdHUUYECKUX 3ad4.

Baadempb: HaBBIKAMHU penieHra KBAHTOBO-Me€XdHHYEeCKHX

3a/1au.

4. O0beM JUCHUILUIMHBI U BH/bI y4e0HOU padoThI

Bup yueoHo# paboThI Bcero uacos / CemecTphIl
3a4eTHbBIX

eAMHHUI] 5
AypuTOpHBbIe 3aHATHSA (BCEro) 130/3,6 130
Jlekuym 54/1,5 54
[TpakTrueckue 3aHsiTus (I13) 72/2 72
KOHTpOJIb CaMOCTOSITE/TbHOM pabOTHI 4/0,1 4
CamocrosiTesibHasi padora (Bcero) 14/0,4 14
Buz npomexxyTouHOM aTTecTaljuu (3K3aMeH) 36/1 36
KonTakTHas pabora (Bcero) 131/3,6 131
OO6111as1 TPYA0€MKOCTb: yackl/3aueTHble eguHULBL | 180/5 180




5. Cojiep)kaHue JUCHUILUIMHBI (MOAYJIS)

5.1. Copiep>xkaHue pa3fie/ioB ¥ TeM AUCHUIIUHBI (MOAY/IA)

Paznen 1

Tema 1. JHeprusi U UMITy/IbC CBETOBbIX KBAaHTOB. ['mmore3a [1nanka. Dddext Komnrona. [Tnockas
BosiHa [le-Bpoiins, eé dhusnueckuii cmbic. KoMITOHOBCKast JIMHA BOJIHBI U [jIMHA BOJTHBI [le-Bpoiis.
Oudpakiys MUKPOYaCTHII.
Tema 2. BopHOBCKasi UHTeprpeTaLysi BOJHOBOM (YHKLUMU. [IpvHIMN Cyneprio3uum cocTosiHui. Pas-
JIO’)KeHHe TPOU3BOJIbHOTO COCTOSIHUS T10 TIJIOCKUM BosiHaM [e-bpoiins. dusnueckuii cMbics Ko3hdu-
LIMeHTOB pas/oxeHust. opmanusm Iupaka.
Tema 3. ®a30Boe MPOCTPAHCTBO KBAHTOBOM cUCTeMbl. COOTHOIIIEHWE HeOoNpe/e/IeHHOCTH KOOpAu-
HaTa-uMITybC. OLjeHKa SHeprui OCHOBHOI'O COCTOSIHUSI TADMOHUYECKOT0 OCLIA/UIATOPa U aToMa BOJ0-
poza.
Tema 4. OniepatopHbIii hopMa3M KBaHTOBOW MexaHHUKH. CaMOCOTIpsKeHHbIe OTiepaTophl B THIbOep-
TOBOM TIpocTpaHcTBe. OmepaTopbl KOOPAWHATHI U UMIy/IbCa U UX cOOCTBeHHble GyHKuuU. CpegHee
3HaueHWe 000N JUHAMHUYEeCKON BeTMUYMHBI B TIPOM3BOJIBLHOM COCTOSIHUM. OCHOBHBIE CBOMCTBa C00-
CTBeHHbIX (PYHKLMW. BbruricsieHre BepOSITHOCTeN pe3y/bTaTOB M3MepeHUs JUHaMUUeCKOW BeTUUMHBI
B [TPOU3BOJIbHOM COCTOSIHUH. Y CJIOBUE OJHOBPEMEHHOW U3MEPUMOCTH JUHAMUYECKUX BeJTUUMH.
Tema 5. TamunbTOHHMAH CBOOOJHOM UacTUIlbl. BeckoHeuHoe BBIpOXKAEeHHe cocTostHui. O6001eHre Ha
C/lydyaid BHelllHero mosisi. YpaBHeHue lllpeaunrepa. 'aMuUabTOHMAH Kak TreHepaTop 3BOJIIOLIMUA CH-
CTeMbl BO BpeMeHU. YpaBHEHHe HenpepbIBHOCTU. [110THOCTE TOKa. HopMupoBKa myiockux BoH. Cra-
LMoHapHble cocTossHusA. CranpoHapHoe ypaBHeHue lllpesuHrepa. ®eHOMeHOJ/IOTMYECKOe OIHCaHue
KBa3WCTaLMOHAPHBIX COCTOSTHUM. EcTecTBeHHasi IIMPHHA CIIeKTPabHbIX JIMHUN U BpeMsl KU3HU.
Tema 6. DBosrOLMs OIlepaTOPOB BO BpeMeHU. VIHTerpassl ABUKeHUS.

Pazpen 2
Tema 7. KBaHTOBaHMe rapMOHMYeCKOro ocLy/uiATOpa. IloBblmaromye U MOHWKAIOLe OnepaTophl.
OHepreTUUecKu crieKTp. BosiHOBasi GyHKIUSI OCHOBHOTO COCTOsIHMS. MaTpruHble 3/1eMeHThI orepa-
TOpa KOOP/UHATHI.
Tema 8. KBaHTOBaHre MOMeHTa KOJIMYeCTBA ABM)KEHUS] MeTO/I0M TMOBBIIIAIIMX U MOHWKAIOLUX Olle-
paTopoB. Anrebpa MOMEHTOB KOJIMUecCTBa JABWKeHus. Peanmusauus anreOpel B AuddepeHLInaTbHON U
MaTpuuHOU Gopme. CoOCTBEHHBIN MOMEHT KOJTMUECTBA /IBWKeHus (criH) CIIeKTphl KBaJjpaTa MOMEH-
Ta U 3-elt mpoekuyu. Co6cTBeHHbIe HYHKLMK OPOUTAILHOTO MOMEHTA KOJTMUeCTBa JABW)KEHUS.
Tema 9. Yactuila B chepruuecKu-CMMMETPUYHOM T107ie. Pa3ziesieHre TiepeMeHHbIX. PaauanbHOe
ypaBHeHnue [llpeauHrepa. Knaccudukaiusi coctossHuii B chepuuecKu-CHMMETPUYHOM Tiojie. ATOM
BO/IOPO/ia, €ro CIeKTP M BOJIHOBasi ()yHKLMsE OCHOBHOTO COCTOSIHUSL. BhIpoK/ieHue 3HepreTuuecKux

ypOBHeﬁ " ero nmpupoada. Toku B aTOMax, MarHUTHBIM MOMEHT aToMa.



Tema 10. T'amMunIbTOHMAH 3apSPKEHHOW YaCTHLBI B IPOU3BOJIBHOM 3JIEKTPOMarHUTHOM Iosie. ATOM
BO/IOPO/ia B TMIOCTOSIHHOM MarHUTHOM T1osie. BosnHoBasi GyHKLMS U SHepreThuyeckuid criekTp. Yactuy-
HO€ CHSITHE BBIPOXK/E€HUSI.
Tema 11. KBaHTOBOE OMMCAHKE [IBYXaTOMHOM MOJIeKY/ibl. TernnoeMKOCTb NPy Pa3IUyHbIX TeMIeparTy -
pax.
Tema 12. [IBwKeHWe UYacCTULBI B TIepUOAUYECKOM Tmosie. TpaHC/IALMOHHAs WHBAapUaHTHOCTb. Cob-
CTBeHHble (DYHKL[MM M COOCTBEeHHbIe 3HaueHHWsl OrepaTopa TPAHC/SILMU. 30HHasi CTPYKTypa CIIeKTpa.
Pasnoykenue criektpa Ha "zHe" u "Kpasix" 30HbI bpuiitosHa. Metos "addekTUBHOM MacchI'.

Pazpen 3
Tema 13. CriuH 3/1eKTpOHA. DKCIIepYMeHTa/IbHOe /10Ka3aTe/IbCTBO CYLeCTBOBaHUs CIIMHA 3/IeKTPOHa.
Oneparop crnvHa. CnvHOBbIE (QyHKLMU. YpaBHeHUe [laynu. /IBwKeHHe CIMHA B MOCTOSIHHOM M Iie-
PeMeHHOM MarHUTHBIX TOJISAX.
Tema 14. CrauyoHapHas Teopus Bo3mylueHHs. OcoOeHHOCTH W pas3nuuusi B BBIPOXKJEHHOM U He-
BBIDOXKJEHHOM Cydasix. [lofpoOHbIM aHanM3 [BYKPAaTHOTO BBIPOXKZAEHUs. YaCTUUHOe CHSATHe
BBIPOXK/I€HUSI.
Tema 15. HectaijmoHapHasi Teopusi BO3MYIieHUs1. Pe3oHaHCHOe BO30y KeHre CUCTEMBI.
Tema 16. Ilpocreniuvie NpUMeHeHHsI TeOPUM BO3MYILLeHUs. AHrapMOHWYeCKuM ocuuiaTop. Pac-
IIerJIeHWe CTIeKTPaIbHBIX JTMHUM B 3/IEKTPUUECKOM U /1ab0OM MarHUTHOM TIOJISIX.
Tema 17. TloBesieHre BOMHOBBIX (PYHKL[MM Ha OOMBIIMX M MasblX pacCTosiHUsIX. [IpyurHa KBaHTOBA-
HUS1 SHEePTUU.

Paspen 4
Tema 18. TTocTaHOBKa 3a/lauv B TEOPUU CTOJTKHOBEHU MUKpouacTuLl]. CBsi3b MeX/ly aMIIUTYJ0U pac-
CestHUSI U aCUMITTOTUYeCKHM TOBe/leHreM BOTHOBOM (yHKLMU. CeueHune paccesiHusi. BopHOBCcKoe npu-
O/mKeHue il aMIUTUTYAbI pacCesiHusI.
Tema 19. PacueT aMIUIUTY/ bl U CeUeHUs NIPU pacCessHUM Ha KYJIOHOBCKOM U FOKaBCKOM IOTeHLIMaIax.
Tema 20. TouHas Teopusi paccesiHUsl. Pa3ioykeHre aMIUIUTY/Zibl Ha NapLidaibHble BO/IHbL. Pa3a paccesi-
HUs. Y CJIOBUe yNpyrod yHUTapHOCTH. OnTrueckasi TeopeMa. Mojiesib abCoJTFOTHO UePHOTO JIMCKa.
Tema 21. TIpoxokaeHWe YaCTHI] Yepe3 MOTeHIMaJbHbIM Oapbep TyHHenbHBIA 3(dekT. XomomHas
5MUCCHSI MeTa/IJIOB. VIcue3HOBeHHe CeKTPa/IbHBIX JTMHUU B CUJIBHOM 3/1eEKTPUYeCKOM Tosie. Tpéxmep-
HBIH MOTeHLIMa/IbHBIN Oaphep KBa3ucTralyoHapHbie cOCTOsTHUS. Teopusi palu0aKTUBHOTO pacraja.
Tema 22. KuHeMaTHKa W3/yueHUs W TIOr/olIeHUs (OTOHa HecTabWIbHBIM CBOOOJHBIM SIZIPOM.
OHeprusi OTauM siipa ¥ BKJIaz ee B 3Hepruio (potoHa. Sapo B rose ocopinsTopa. Oddekt Meccbays-

pa. ®akTop [ebas - Bannepa.



5.2 Pa3jie/ibl AUCHUIVIMHBI M MEX/JUCLMIIMHAPHBIE CBS3M C 00ecneynBaeMbIMH JUCIMIL/IH -

HaMH
Ne | HammeHoBaHMe oOecrieunBaeMbix fuc- | Ne pa3zesnioB ¥ TeM JaHHOMW AVCIUTUIMHBI, HE00X0-
LUTI/TUH JUMBIX [JIi U3ydeHUsi obecrieurMBaeMbIX JWC-
LUTI/IMH
1. | PenAiTUBHCTCKAsi KBAHTOBASI TEOPUST 1 3 6 20
2. | BBesieHe B KBaHTOBYIO TEOPUIO I10JIS 14 15 16 18
3. | KBaHTOBas Teopus U3ny4yeHus 7 12 15
4. | KBaHTOBas 3/IeKTPOAUHAMHKa 19 20 21 22

5.3. Pa3jiesibl 41 TeMbl AUCIUIIAH U BU/IbI 3aHATHIH

Ne Pazpgen Tema Bunpl 3aHATHI B yacax

Jlekuuu IIpakT. 3aHATUA CPC
1. Paznen 1 Tema 1 2 2 -
2. Tema?2 2 2 -
3. Tema 3 4 4 -
4. Tema 4 4 4 1
5. Tema 5 4 4 1
6. Tema 6 2 2 1
7. Paznen 2 Tema 7 4 4 -
8. Tema 8 4 4 1
9. Tema 9 2 4 1
10. Tema 10 2 4 1
11. Tema 11 2 4 1
12. Tema 12 2 4 -
13. Paznen 3 Tema 13 2 4 1
14. Tema 14 2 4 1
15. Tema 15 2 4 1
16. Tema 16 2 4 1
17. Tema 17 2 4 -




18. Pazgen 4 Tema 18 2 2 1
19. Tema 19 2 2 1
20. Tema 20 2 2 1
21. Tema 21 2 2 -
22. Tema 22 2 ) -
6. IlepeueHb CeMHHAPCKHX, MPAKTHYECKHUX 3aHATHH U JIa00PaTOPHBIX padoT
Ne Ne pasgena u HanmeHnoBaHue cemuHapoB, npak- | Tpyzo- OueHouHBIE dopmMupyeMbie
TeMBbI JUC- THUYECKHX M J1ab0paTOPHBIX paboT eM- cpefCcTBa KOMIIeTeHL[U1
LIUT/TUHBI KOCTb
(gachi)
1 2 3 4 5 6
1. | Pa3penl, l'unore3a [e-Bpoiiss, runoTesa 2 | 3apaHue Ha OIIK-1
Tema 1 [Tnanka ceMUHape B BUJle
3a/jaumn
2. | Pazgen1, Sddext KomriroHa 2 | 3amanue Ha OIIK-1
Tema 2 CeMHHape B BUJe
3a/laumn
3. | Pazgen 1, Jla3epHasi KOHBepCHs KaK MeXaHU3M 4 | 3agaHue Ha OIIK-1
Tema 3 ycKopeHus (POTOHOB ceMUHape B BUJE
3a/jaun
4. | Pasgenl, MuHnMasbHBIe 3HaUeHus (a30BOTO 4 | 3amanue Ha OIIK-1
Tema 4 o06beMa yactuifpl. COOTHOIIEHHE ceMUHape B BUJle
HeoTipe/ie/leHHOCTel "KoopAuHaTa- 3a/aun
MMIYJIbC", "SHeprusi-BpeMsi XKU3HU'"
5. OvneHKa 3Hepruy 0CHOBHOI'O COCTO- 4 | 3agaHue Ha OIIK-1
SIHUSI U3 COOTHOLLIEHUS HeoTpe/e- ceMUHape B BUJle
JIEHHOCTe! JJ1s1 TMHEeHHOT o rap- 3a/aun
MOHHMYECKOTI'0 OCLIWJUIATOpA U aToMa
BOJOpOJa
6. | Pazgen 1, OrnepaTopsbl JUHAMUYECKHUX BeJIU- 2 | 3apaHue Ha OIIK-1
Tema 5 YYH B TUILOEPTOBOM MPOCTPAHCTBE. CceMHMHape B BUJE
CobcTBeHHbBIe PYHKIMY U COO- 3a7iaunt
CTBeHHbIe 3HaueHus1. VIx pusmue-
CKUM CMBIC]L.
7. KaHoHMnueckuit KoMMyTaTop "KOop- 4 | 3apgaHue Ha OIIK-1
JWHATa-UMITyJIbC" CeMHHape B BUJe
3a/iaumn
8. | Pazpgen 1, YpaBHenue lllpegvHrepa AJis BoJI- 4 | 3apaHue Ha OIIK-1
Tema 6 HOBOM (yHKIMU. BOpHOBCKas MH- CeMHHape B BUJe

TeprpeTaLys BOJHOBOW (QYHKIUU.
CrauroHapHOe ypaBHeHHe
Ipennnrepa. @akropr3aLys 3aBy-
CHUMOCTH OT BPeMeHH U KOOpJMHaT.
OHepreTUUeCKUil CIIeKTp U BOJHO-
Bble (DYHKI[MM YaCTULIbI B
«TIOTEHIUALHOMU sIMe» C OeCKOHeu-
HO BBICOKUMH «CTEHKaMI»

3a7aunt




9. | Pazgen 2, OHepreTUUeCKUU CrieKTp U BOJIHO- 3amaHue Ha OIIK-1
Tema 7 Bble (DYHKI[UM YaCTULILI B KOHEUHOMN ceMUHape B BUJie
«TIOTEeHLIMaIbHOM siMe» 3a/jaun
10. OHepreTUueCKUil CrieKTp U BOJIHO- 3azaHue Ha OIIK-1
Bble (DYHKI[UUM YaCTHILIBI B [T0JIE CceMHHape B BUJE
noreHIMana sujga V(x)=-gé(x) 3a/laumn
11. | Pazgen 2, OHepreTuueCKUii CrieKTp 1 BOJIHO- 3afaHue Ha OIIK-1
Tema 8 Bble (DYHKI[MM UaCTULIbI B [10J1e ceMUHape B BUJle
roTeHIMana Buzaa V(x)=-g(8(x+a)+ 3aaumn
§(x-a))
12. | Pazgen 2, OpbuTanbHbIA MOMEHT 3afiaHue Ha OIIK-1
Tema 9 ceMUHape B BUJE
3a/jaun
13. | Paspgen 2, AmMrityzia paccessHus 3JIeKTpOHA 3azaHue Ha OIIK-1
Tema 10 Ha MPOTOHe B O0PHOBCKOM TIpH- ceMUHape B BUJie
OJTOKeHUH 3a/laum
14. AMnMTya paccesHUs 371eKTPOHa 3azaHuve Ha OIIK-1
Ha CJIOKHOM 3/IeKTPOHeNTpaTbHOM ceMUHape B BUJle
arome 3a/jaumn
15. | Pa3gen 2, [TpoxorkeHre yacTULIbl Yyepes 3ajaHue Ha OIIK-1
Tema 11 MOTeHIUaIBHBIN bapbep V(X)=- CeMHHape B BUJe
g26(x) 3a/1aumn
16. | Pazgen 2, [TpoxoxeHre yacTULbl uepes 3afiaHue Ha OIIK-1
Tema 12 MOTeHIMa/IbHBIN 6apbep B BUE ceMUHape B BUjie
«BECKOHEUHOH CTYTIEeHH» 3a/laumn
17. [IpoxokeHre yacTULbl yepes 3ajjlaHue Ha OIIK-1
MPSIMOYTOJIbHBIN TTOTeHL[Ma/IbHBIN ceMUHape B BUJle
Oapnep 3a/]aun
18. | Pasgen 3, OHepreTUUeCKU CrieKTp YaCTHULIbI, 3azaHuve Ha OIIK-1
Tema 13 HaXOZsILelics B [10Jie TapMOHUYe- ceMUHape B BUJle
CKOr0 OCLJW/LISITOPAa U B TIOCTOSTH- 3aaumn
HOM 3/IEKTPUUECKOM T10J1e
19. | Pasgen 3, BomnHoBbIe QYHKI[MM YaCTULIBI, Ha- 3ajjlaHue Ha OIIK-1
Tewma 14 XO[IAIIeNCs B TI0JIe IMHEWHOTO Tap- CeMHHape B BU/Ie
MOHMYECKOTO OCLIUJUIATOpA, COOT- 3a/jaun
BETCTBYIOIHE BO30YXaeHusaM n=1,2
20. | Paspen 3, BonHoBbIe (hYHKIMM 1 SHEPreTHYe- 3azaHue Ha OIIK-1
Tema 15 CKUM CITeKTP YaCTUILIbI, HaXOZsIei- ceMHHape B BUjle
Cs1 B T0JIe JBYMEPHOI'O FapMOHUYe- 3aaumn
CKOT'O OCLIWITISTOPA
21. | Paspen 3, BosHoBbIe (GyHKLMM 1 SHEpreTuye- 3azjaHuve Ha OIIK-1
Tema 16 CKUM CTIeKTP YaCTHIbl, HaXOsIIIei- CceMHMHape B BU/Ie
Cs1 B T10Jie TPEXMEPHOT0 TapMOHUYe- 3a/laumn
CKOT0 OCLiWIISTOpA (S13pa B KpH-
cTasie)
22. | Paszpen 3, OHepreTuuecKuii CrieKTp aToMa 3afaHue Ha OIIK-1
Tema 17 BOZI0PO/ia B ITOCTOSTHHOM MarHuT- ceMUHape B BUJle
HOM 1oJ1e 3a/laumn
23. | Paszpen 3, CriviH. Matpuugsl [aynu 3afiaHue Ha OIIK-1
Tema 18 ceMUHape B BUJle
3a/jaud
24. | Pa3pen 4, W3MeHeHMe COCTOSIHUSI CUCTEMBI 3ajjlaHue Ha OIIK-1
Tema 19 O/, IeHiCTBMEM BHEIIHET0 BO3MY- CeMHHape B BUjie
LeHUsI 3a/iaumn
25. | Pa3zpen 4, Xo/01Hast SMUCCHS 3JIEKTPOHOB U3 3amaHue Ha OIIK-1
Tema 20 MeTaJia CeMUHape B BUJE




3a/1aunt
26. | Paspen 4, OHeprus Usjy4eHus U MOIJIOLeHUs 3azjaHuve Ha OIIK-1
Tema 21 (hoToHa HeCcTabUILHBIM CBOOOHBIM ceMUHape B BU/Ie
AZPOM 3a7jauu
27. | Paspen 4, AddexT Meccbayspa. @aktop [e- 3azaHue Ha OIIK-1
Tema 22 Bas-Bannepa CeMHHape B BUJe
3a/1auul
6.1. IInan camocTosiTe/IbHOU PadOThI CTY/{eHTOB
No Tema Bup 3azaHue Pekomenny- | Konu-
Heq. camoCTost- eMasl iuTepa- | 4ecTBO
Te/IbHOU Typa 4acoB
paboThI
1 KBaHTOBa- Bueayau- | KBantoBanue bopHa - Hpenb/a B 1
Hue bopHa TOpHas, AluKe. BeruncieHue cratucTuye-
- Nndens- pellleHHe | CKOM CyMMBbI OJJHOUM CBOOO/HOM
Jia B SALU- 3a/1au YaCTHULIbL.
Ke.
2 KsaHntoBa- Breayau- | KBaHTOBaHWe MOMeHTa KOJIMUeCTBa 1
HYe MO- TOpHas, | ABWKEHUS MeTO/0M IOBBILIAOIIUX
Nctounvku
MeHTa pellleHre | U MOHMKAOLIKUX OMepaTopoB. .
13 OCHOBHOM
KOJIn4e- 3az1a4 Anrebpa MOMEHTOB KO/IM4YeCTBa 1 LOHOMHA
CTBa nBKeHusi. Peamm3anyst anreOphl B Aoron
N N TeIbHOM JIN-
JBYKEHHUS nvddepeHLMaTIbHONM U MaTPUYHOM
. Teparypsl 10
¢opme. CoOCTBEHHBI MOMEHT
TeMe TpaKTh-
KOJIMUeCTBa JABW)KeHHUs! (CIIUH)
. | UYeckux 3aHs-
CnekTpbl KBajpaTa MOMeHTa U 3-eu o
TUY;
nipoekui. CobcTBeHHbIe (PYHKIUN 06 ’
aso-
opOUTa/ILHOTO MOMEHTA KOJTMYeCcTBa P
BaTeJIbHbIE
JBVKEHUSI.
= eCypchl, 10-
3 KsantoBoe | Bneaygu- | KBaHTOBOe ornvcaHue JByXaTOMHOM pc N };I)Hblé ﬁo 1
ornucaHue TOpHasi, | MOJIeKYJIbl. Terji0eMKOCTb TIpU pas- JIOIYI/IH A na
JIBYX- pellleHre | JIUSHBIX TemIeparypax. y
o pOJItO, Npefio-
aTOMHOU 3az1a4u
CTaBJ/IIeMbIM
MOJIEKY/JIBI. o
Hayunou
4-5 | CrivH 2iek- | BHeayau- | CrivH 3/1€eKTpOHA. DKCIepUMeHTaslb- o 1
TpOHa TOpHas HOe /10Ka3aTe/IbCTBO CYL[eCTBOBA buGmoTexoit
pOHd. pHad, A ym WUT'Y u Cro-
pellleHWe | HUSA CIMHA 371eKTpoHa. OrepaTop o
POHHMeE cau-
3a/1a4 cnviHa. CMHOBBIE QYHKLIMU. Bl
YpaBuenue [laynu. [IBuxkeHue Criv-
Ha B [TOCTOSIHHOM U [IepeMeHHOM
MarHUTHBIX T10JISIX.
6 CeueHnue Breaygu- | Pacuer aMIUIUTy/bl M CeUeHUs NIPU 1
paccesiHust TOpHasi, | pacCessHUM Ha KYJIOHOBCKOM U
pellleHWe | FOKaBCKOM ITOTeHLjuasax.
3a/1a4u




7-8 | Kunematu- | Bneayau- | KrHemaTvka v3/iyuyeHuUs U IOIJI0-
Ka U3jyue- TOpHasi, | ljeHUs1 OTOHa HeCcTaOM/IbHBIM
HUS U perieHrie | CBOOOHBIM SAPOM. DHEPrus OTJa-
TorJionje- 3aza4 4u g7ipa U BKJIaJ| ee B SHePITUI0
Hus (oTo- ¢dotoHa. [loniepoBcKoe yiIMpeHue
Ha nvHui. OnpeiesieHne TemMriepaTyphbl

3Be3f.

9 Teopus Breayau- | paccesmme B none Y (X) == Go(x)
paccesHusl TOPHAA, | OfparuTh BHMMAaHKe Ha TIOBe/leHe

PELIEHUE | anvmmTy | oTpaskeHHOH U mpores-
3aa9 | y1eii BO/TH IIPM MPO/IO/KEHUH pellle-
Husi B 06s1acTh E<O.

10 KBantoBo- | BHeaygu- | Omneparopsl, CONpsKeHHbIE K Orepa-
MexaHuye- TOpHasi, | TOpam
CKue or1e- pellieHre A :i’é :ii,é :ma)x+hi
parTopsbl 3aza4 dx dx dx

11 | CobcTBen- | Bueayqu- A d
HbIe 3Haue- Topgil, C =max+h dx

[ns onepatopa X
HIA KBaH- PEIIEHME 1 patiti coBeTBenHble GyHKLMM U
TOBO-MEXa- 3ajad cobcTBeHHbIe 3HaueHus. [IpoBe-
HHIHECKUX PUTB, UTO COOCTBEHHbIE 3HAUEHUST
OTepaTo- 5TOr0 OIepaTopa MOT'YT ObITh
poB KOMII/IEKCHBIMH, a COOCTBEHHbIe
(GyHKLMY, OTBevarolye pa3IuuHbIM
CcOOCTBEHHBIM 3HaUeHUsIM, Heo0s13a-
TeJIbHO OPTOrOHAJIbHBI.

12 OHeprus Breaygu- | Onpefenuts YpOBHU SHEPruuv U
KBaHTOBO- TOpHasi, | BOJHOBbIe (QYHKLIUH JJIs1 3apsDKeH-
MexaHuue- | pelleHWe | HOM /1S 3apsDKeHHOM YacTHLIbI B I10-
CKUX CU- 3aza4 CTOSIHHOM U OZJHOPOJHOM MarHur-
CcTeM HOM 11os1e. BbiOpaTh BEeKTOPHBIiA

noteHian B Buge A = (0, xB,0).

13-14 | Yactuna B Breaygu- | Cunras U3BeCTHBIM raMU/IbTOHUAH
3/1eKTPO- TOpHas, | YaCTHULbl B 3JIEKTPOMarHUTHOM I10-
MarHUTHOM | pellleHHe | Jie, HAUTU a) BbIpakKeHue JJis Orle-
none 3ajiaq paTopa ckopoctu v ; 6) KOMMyTaL-

OHHBbIe COOTHOLLIeHUS IS
KOMITOHEHT CKOPOCTH; B) aHajior
ypaBHeHus1 HbloTOHa.

15-16 | bopHoB- Breayu- | BeluMCIUTb aMIUIMTYAY pacCessHUs
CKoe TIpU- TOpHasi, | Ha MPSIMOYTOJILHOM MOTeHLMa/IbHON
OmoKeHue perieHrie | siMe B GOPHOBCKOM IPUOJIV>KEHUH.

3a7a4

17 | Paccesinue Breayu- | BeluMC/IUTb aMIUIMTYAy pacCessHUs
Ha TOpHasi, | B OOPHOBCKOM ITPUOIMPKEHUH Ha
NoTeH1a- PEIIEHNEe | noreHupyane FOkaBa
Je FOkaBa 3a71au

U(r)=(a/rye™




6.2. MeTtoanyecKkHe yKa3aHus 110 OPraHU3aUy CaMOCTOSITe/IbHOM PadoThI CTYAHTOB

B pasgene 6.1. cTyieHTaM /iJisi CaMOCTOSITe/ILHOTO YI1y0/ieHHOro U3yuyeHust JUCLUIIIMHGI (Ta-

pasisie/ibHO C JIeKUWsIMK) TIpeJjiararoTcsl 3a/jaud M0 M3ydaeMbIM pasjiefiaM U rpauK uX HU3ydeHUs.
[Ipeamnonaraercsi, UTO CTYAEHT CAMOCTOSITE/TEHO U3yUUT [IOTIO/IHUTe/IbHbIe raparpadbl 1Mo npoiieHHOM
TeMe, TIpe/iCTaB/IeHHbIe B IUTepaType U3 1. 8, a 3aTeM peLIuT npe/JioxKeHHbIe B 1. 6.1 KBaHTOBO-MeXa-
HUuUeckue 3ajaud. OLjeHKa CaMOCTOsITe/IbHONM paboThl CTY/IeHTOB TNPOBOJAWTCS B BHUJle KOHTPOJIBHBIX
OTIPOCOB Ha MPaKTUYECKUX 3aHITUSX.

7. IlpuMepHas TeMaTHKa KypCOBBIX padoT

YueOHBIM I/TAHOM He TIPelyCMOTPEHO HamKcaHHe KYPCOBBIX paboT .

8. YueOHO-MeTOAUeCKOe U HH(POPMAIHOHHOE 00ecrieueHne AUCIUITHHBI:

a) OCHOBHas UTepaTypa

1.

2.

Bann A. H. KBaHTOBasi MexaHMKa B 3ajiauax : yue0.-meToz. nmocobue / A. H. Bann, O. H. Con-
nareHKo. — VIpkyTck : U3a-so UT'Y, 2010. — 87 c. Hp A623906; dusmar 30856 (100 3k3.)

[MapmiakoB A. H. BBezieHre B KBaHTOBYIO (HM3HKY : yueb. mocobue [SneKTpoHHbIN pecypc] / A.
H. TlapuakoB. — OnektpoH. Bepcusi KH. — CII6. : M3a-Bo Jlanw, [2010]. — 352 c. — (3BC

«Jlanb»). — Pexkum foctyna: http://e.lanbook.com/view/book/297/

0) foroTHUTE/TBHAS TUTepaTypa

1.

bnoxunues [I. YI. OcHoBbI KBaHTOBOW MexaHuku / []. V1. Bnoxunues. — 5-e usg. — M. : Hayka,
1976. - 664 c. (ud A 18193, 1 3k3.)

Jlanpgay JI. [1. KBanToBasi MexaHuKa : Teopetnueckas gusuka, Tom III / JI. [I. Jlanzay, E. M.
JIuduuy,. — 5-e usg. — M. : Hayka, 1989. — 767 c. (56 3k3.)

HaeeimoB A.C. KBaHTOBas MexaHHKa : yue0. rocobue /st CTyZ. YH-TOB U TeX. By30B / A. C.
HaBwIoB. — 3-€ u3f., crep. — CII6. : BXB-ITetepbypr, 2011. — 703 c. (Hd A626992, 1 3k3.)
Famukuii B.M. 3agaun 1o KBaHTOBOWM MexXaHUKe : yue0. mocobue st ¢u3. crer. By30B / B.
M. T'amunkuii, B. M. Kaprakos, B. 1. Koran. — 2-e u3f., nepepab. u gom. — M. : Hayka, 1992.
— 878 c. (ud A 505332, 1 3k3.)

JlunkuH I'. KBaHTOBasi MexaHrKa. HOBBIM 11oixo/1 K HeKOTOPKIM rpobiaemam / I'. JTumkuH. — M.
: Mup, 1977.—-592 c. (ud A 37855, 767271, dpm 767272, 3 3K3.)

Boym A. KBaHTOBasi MexaHMKa: OCHOBBI U TipuwioxeHusi / A. boym. — M. : Mup, 1990. — 720 c.

(ad A 465010, 1 3k3.)


http://e.lanbook.com/view/book/297/

B) 6as3kI [AaHHBIX, I/IHCI)OpMaL[I/IOHHO-CHpaBO‘leIe U ITOMCKOBBbIe CUCTEMbI

http://library.isu.ru/ - Hayunasi 6ubsnvoreka UI'Y;

O6pa3oBaresibHble PeCYpChl, AOCTYMHbIE TIO JIOTHUHY W TIAPOJI0, TIpeAocTaB/isieMbiM HayuHoi
oubmorekon UT'Y:

https://isu.bibliotech.ru/ - U3 «bubnmoTex»;
http://e.lanbook.com - 3BC «3aaTenbcTBO «JIaHb»;
http://rucont.ru - 3bC «PykoHT» - Me)koTpac/eBasi HayuHast OMbmoTeka, cozeprkarrasi orumd-
pOBaHHbIe KHUTH, ITePUOINUeCKHe U3/IaHUs U OT/e/bHbIe CTaTbU 110 BCEM OTPAC/ISM 3HaHWH, a
TaK)Ke ay/Ino-, BUZieo-, MyJIbTUMe/iia COT ¥ MHOTOe JIPYTOe;
http://ibooks.ru/ - DBC «AOyKC»- UHTEDHET pecypchl B CBOOOZHOM JIOCTYTIe.

9. MaTepuabHO-TEXHUUECKOe o0ecreueHre JUCIHHIUTHHBI

YuebOHast ayiUTOpUS AJIs1 TIDOBeAeHUs 3aHATHIA. [1711 TIpOBeJieHusT 3aHSATHI JIEKIMOHHOTO THTIA B
KayecTBe [|eMOHCTPAllMOHHOTO 000pyA0BaHUs MCIO/Ib3yeTCss MesioBast fAocka. HarnsimHocTe obecrie-
yrBaeTCcsl MyTeM M300pakeHUsi cxeM, AudarpaMMm U (opMmysn C ToMolpl0 Mena. Vcrosb3oBaHUe
r7100a/IbHOM KOMITBIOTEPHOU CeTH T03BOJIsieT 00eCreUnThb JOCTYITHOCTb VIHTepHeT-pecypcoB U peasu-
30BaTh CaMOCTOSITE/IbHYIO paboTy cTyzeHTOB. Ha /ieK[usiX MOT'YT MCII0/Ib30BaThCsl MY/IbTUMeUNHbIe
CpeACcTBa: MPOeKTop, TiepeHOCHOM 3KpaH, HOyTOYK. Ha dakynbreTe nMeeTcsi KOMITbIOTEpU3UPOBaHHAS
ayJuTopusi, TipeJHa3HaueHHasl /i/isi CaMOCTOsITe/IbHOM paboThl, C HeorpaHUUeHHbIM JOCTYTrioM B WH-
TepHeT.

Marepuanbi: yueOHO-MeToAUUYeCKHe TT0COOusI, 3a/laHus [jisi ayJUTOPHOM M CaMOCTOSITe/TbHOM pa-
OOTBI CTY/I€HTOB.

10. O6pa3oBare/ibHbIE TEXHOJIOTHH:

3aZiaum U3/10’KeHUs U U3yueHUsl JUCLIMIUIMHBI peau3yloTcs B C/leIyIOIIUX (popMax [esTe/IbHOCTU:
NIeKLUM, HalleJIeHHbIe Ha TIoydeHre HeoOxoAuMod MHGOpPMAaLUH, W ee WCI0JIb30BaHue TPy
pelleHny MpaKTUUeCKUX 3a/ay;
MpaKTUUeCKWe 3aHATHS, HarpaB/eHHble Ha aKTUBU3aL[MI0 TT03HABATe/bHOU [1eITeIbHOCTU CTYy-
JIeHTOB M NMpUOOpeTeHNsT MU HaBBIKOB pellieHHs TIPaKTUYeCKUX U MPOo0/IeMHBIX 3a7iay;
KOHCYJ/IbTaljU —e>KeHe/le/IbHO [I/11 BCeX JKeJIarollMX CTY/|eHTOB;
caMoCTosITe/IbHasl BHeayIMTOpHasi paboTa HaripaB/jeHa Ha NprHoOpeTeHUe HaBBIKOB CAMOCTOSI-
TeJIbHOTO pelleHus 3aZiau 10 JUCLIUIIVHE;
TeKYLM KOHTPOJIb 3a [1eSITe/IbHOCTBIO CTY/IeHTOB OCYLLeCTB/ISIeTCS] Ha JIEKLMOHHBIX U MPaKTH -
YeCKUX 3aHATHSX B XOZle CAaMOCTOSITE/IbHOTO PeLleHUs 3a/iau, B TOM YUCJ/Ie Y JOCKH.

11. Ouenounsie cpeactBa (OC)
@oH/1 OLIEHOYHBIX CPeJICTB TPe/[CTaB/eH B IMPUIOKEHUH.

11.1. OueHouHBIE CPE/CTBA AJisi BXOAHOTO KOHTPOJISI: He TpeOyroTCsl.
11.2. O1leHOUHbIe Cpe/ICTBA TEKYI[eT0 KOHTPOJIS - KOHTPOJIbHBIe PabOTHI M cobecejoBaHMe.

J1eMOHCTDAIIMOHHBII BADUAHT KOHTPOJILHON PAa0OTEI

-x*/2a*

3agava 1. Beranommrs P (X0 1ng g BonHoBoro makera ¢(x,t) =Ae
3ajaua 2. Mcronb3ysi pesy/bTaT HpejblAylleil 3ajaud, HaliTM M3MeHeHHe LIMPUHBI MakKeTa CO
BpeMeHeM.



ITpumepsI BOpocoB /isi codeceJ0BaHUA

OnucaTh onepaTopHbIi (popMan3M KBaHTOBOM MeXaHUKH.
[laTb oripefiesieHrie CaMOCOTIPsKeHHBIX OIePaTOpOB B IM/IbOEPTOBOM MPOCTPAHCTBE.
YKaszaTb OCHOBHbIE CBOMCTBA COOCTBEHHBIX (DYHKIUH.
BbluncieHre BepoOSTHOCTEN pe3y/ibTaTOB U3MepeHUsl JMHaMUUYeCKOW BeJTMUMHbI B [IPOU3BO/Ib-
HOM COCTOSIHUU.
YcnoBue 0fHOBpeMeHHOW M3MepUMOCTH JMHAMUYECKHX BeJIMYMH.
BBecTu orepaTopbl KOOPAWHATHI U UMITYJIbCA U UX COOCTBEHHBbIE PYHKIMU. YKa3aTh OT/IUUMS
KOOPAMHATHOI0 U UMITY/IbCHOT'O TIPe/|CTaB/IeHHSI.
11.3. OueHouHble cpeACTBa J/1 IPOMEKYTOUHOM aTTeCTaluu
dopma npoBesieHrs1 TPOMEeKYTOUHOM aTTecTaliu — 3K3aMeH.

IIpuMepHbIi epeueHb BOMPOCOB U 33/JaHUM K YK3aMeHY

1.

OHeprusi ¥ UMITYJIbC CBETOBBbIX KBaHTOB. ['urnore3a [Tnanka. ekt Komrona. [Tnockas BonHa [e-
Bpoiins, eé dusmueckuii cMbici. KOMTOHOBCKasi [/lMHA BOJIHBI M JiiMHa BoJiHBbI [e-bpoiins. [du-
b pakiysi MUKPOYaCTHI].

. bopHOBCKast uHTeprnpeTalusi BOJHOBOM (PyHKUMHU. [IpyuHIMN cyneprno3uiuu cocTosiHWM. Pasnoxe-

HHe TIPOM3BOJILHOT'O COCTOSTHUS T0 TUIOCKUM BosiHaMm [le-bpoiins. ®dusnueckuii cmbica Ko3dduriy-
eHTOB pa3nioxkeHus. @opmanusm [upaka.

. ®a3oBoe IMMPOCTPAHCTBO KBaHTOBOM cucTeMbl. COOTHOIIeHHE Heorpeae/JIeHHOCTU KOOpAWHATA-

umItyibC. OLeHKa SHeprUy OCHOBHOTO COCTOSTHMSI TaDMOHWUYECKOTO OCLIWIIATOPA M aToMa BOJIO-
poza.

. OHepaTOprIﬁ Cl)OpMaJ'II/IBM KBAHTOBOM MeXaHHUKH. CaMOCOHpH)KEHHBIe OrepaTophI B I‘I/I]'IbﬁepTOBOM

MpOCTPAHCTBE. OnepaTopbl KOODPAWHAThI U UMITYJ/IbCd U UX CcOoOCTBeHHbIE (l)YHKL[I/II/I Cpe,z[Hee 3Ha4ue-
HUe 1H000MH AHH&MH‘-IQCKOﬁ BE€/IMUMHBI B TIPOMU3BOJIBHOM COCTOAHHWH. OCHOBHBIE CBOMCTBA COO-
CTBEHHBIX (1)yHKL[HI>i Brrurcnenue BepOHTHOCTEﬁ pe3y/1bTdTOB U3MEPEHUSA AHHaMquCKOﬁ Be/In4uun -
HBbI B ITIPOU3BOJIBHOM COCTOSIHUMU. YcnoBue OAHOBPEMEHHOﬁ N3MEPUMOCTH JUHaAMHWUYECKUX BEeJIMUYHNH

. l'amunbTOHMaH cBOOOHOM yacTHLIbl. BeckoHeuHOe BhIpOXKeHHe cocTosiHUA. O600IeHre Ha CITy-

yaii BHellIHero 1o/isi. YpaBHeHue IlIpeaunrepa. 'aMuibTOHNAH Kak TeHepaTop 3BOJIFOLMUA CHCTEMBI
BO BpeMeHU. YpaBHeHUe HelpepbIBHOCTHU. [1n0THOCTL TOKa. HOopMupoBKa naockux BosiH. Craiuo-
HapHble cocTosiHus. CrauyoHapHoe ypaBHeHMe IllpepuHrepa. deHoMeHOJIOTMYeCKOe ONMCaHKe
KBa3UCTallMOHAPHBIX COCTOSTHUMA. EcTecTBeHHasi IIMpPUHA CTIeKTPa/IbHBIX JIMHUNA U BPeMsI KHU3HHU.

. OBOJIIOLIUS OTIepaTOPOB BO BpeMeHU. VIHTerpasibl ABW>KEeHUS.

. KBaHTOBaHMe rapMoHnUeckoro ocuusuistopa. [1oBbiiiarole ¥ MOHWKaKOLMe OrepaTopbl. JHepre-

TUUeCKUM crieKTp. BosHOBasi (GyHKI[MSI OCHOBHOTO COCTOSIHUSI. MaTpuuHble 3/1eMeHThI orepaTopa
KOOpJUHATHI.

. KBaHToBaHue MOMeHTa KO/JIHMUeCTBa ABW)KEeHHUA METOAOM IMOBLIMIAIOIMIMX W MOHMKAaIOIINX OIepaTo-

poB. Anrebpa MOMEHTOB KOJIMUeCTBa JBWKeHUs. Peanmu3auusi anreOpobl B guddepeHIMaIbHON U
MaTpuuHOU (hopme. CoOCTBEHHBINT MOMEHT KOJMUecTBa JBMKeHus (criuH) CrieKTpbl KBajipaTta MoO-
MeHTa U 3-eii ipoekuu. CobcTBeHHbIe QYHKIMYU OPOUTATLHOTO MOMEHTa KOJTMUeCTBa JBMYKEHUS.

. Hactuua B chepruecku-ciMMeTPUUHOM Tiojie. Pa3fienieHre nepemMeHHbIX. PajuanbHOe ypaBHEHUE

[lIpeaunrepa. Knaccudukaius coctosiHui B chepruecKu-CMMMETPUYHOM Tosie. ATOM BOZOpO/ia,
ero CIIeKTp Y BOJTHOBasi PYHKI[MsI OCHOBHOTO COCTOSTHUS. BBIpOXK/jeHe SHepreTHUeCKUX YPOBHEH U
ero MpUpo/a.



10. 'aMusibTOHMAH 3apsDKeHHOM YaCTUIbl B TIPOM3BOJIBHOM 37IEKTPOMAarHUTHOM I10Jie. ATOM BOZOpO/a
B TIOCTOSTHHOM MarHUTHOM mose. BonHoBast GyHKIUsSI U SHepreTuueckuil criekTp. YacTuuHoe CHsi-
TH€ BbIPOXKEHUSI.

11. KBaHTOBOE OTMICaHMe JBYXaTOMHOM MOJIEKY/IbI. TerioeMKOCTb TIpY pa3/vsHbIX TeMIlepaTypax.

12. [IBwKeHre 4acTHLILI B TEPUOAMUYECKOM Tiosie. TpaHC/SIMOHHAs WHBAapUAaHTHOCTh. COOCTBEeHHbIE
(GyHKLMY 1 COOCTBEHHBIE 3HAUEHHsI OTlepaTopa TPaHC/IALMKU. 30HHAasi CTPYKTypa criekTpa. Pasnoxe-
HHe CIieKTpa Ha "fHe" U «Kpasix» 30HbI bpumntosHa. Metoz «3¢ddeKkTuBHON MacChi»

13. CrivH 3n1eKTpoHa. JKCNeprMeHTabHOe [I0Ka3aTebCTBO CYIIeCTBOBAaHMsS CITMHA 3/eKTpoHa. Ore-
parop cnvHa. CrivHOBBIe QYHKUMU. YpaBHeHue [laynu. [IBu>KeHue ClMHa B MOCTOSTHHOM U Tie-
pPEMEHHOM MarHUTHBIX MOJISIX.

14. Craiionapsasi Teopusi Bo3mylteHust. HeBbIPOXK/I€HHBINM CTyuaid.

15. CraumoHapHast Teopysi BO3MYIeHUsI. BBIPOXKIeHHBIN CTyuaii.

16. HecrarmonapHasi Teopust BO3MyILeHUsI. Pe30HaHCHBIN XapaKTep KBaHTOBBIX MTEPEX0/I0B.

17.TloBenenrie BOMHOBBIX (PYHKI[MM Ha OOJBIIMX W MajbiX PACCTOSHUSX. [IpUuMHa KBaHTOBaHWUS
SHEepPruu.

18.TlocTaHoBKa 3a/jauu B TEOPUU CTOJKHOBEHUN MUKPO-yacTui]. CBs3b MeXAy aMIUIUTY/IO0U paccesi-
HUSl ¥ aCUMIITOTUYECKUM T0OBe/leHMeM BOTHOBOUM (yHKLMU. CeueHre paccessHust. BopHOBCKOe mpu-
O/mKeHue [Jisl aMIUTUTYAbI pacCesiHusl.

19. PacueT aMIuUTy/ibl ¥ CeUeHUs TIPY PacCesHUU Ha KyJIOHOBCKOM U FOKABCKOM TOTeHIIaax.

20. AMruiTyja paccesiHUS 3apsDKEeHHOM YaCTHI[bI Ha CJI0XKHOM atome. @opmMdakTop aToma.

21.TouHast Teopusi paccesiHUsl. Pa3no)keHre aMIUTMTY/Ibl Ha TaplpaibHble BOHBL. dasa paccesHusl.
YcnoBue ynpyroii yHuTapHocTH. OnTrueckasi Teopema. Mogiesib abCoJTFOTHO UePHOTO /IMCKa.

22.TIpoxox/jeHre YacTHL] Yepe3 TOTeHI[Ua bHbI O0apbep TyHenbHBIN 3¢ dekT. XomogHas IMUACCUs
MeTaioB. VcuesHOBeHUe CIEKTPa/ibHBIX JIMHANA B CUJIBHOM 3/7IeKTPUUYECKOM Mosie. TpéxmepHbIit
TIOTeHI[Ua/TbHBIN Oapbep. KBa3ucTraoHapHbie cOCTOsIHUS. Teopusi paIMOKTUBHOTO pacriajia.

23. KuHeMaTyvKa U3/IyueHus ¥ TOTJIOL[eHrs1 OTOHa HeCTaOM/IbHBIM CBOOOHBIM SAPOM. DHEPTrHsl OT-
Jlaud siipa U BKJaZ ee B SHeprtvio ¢otoHa. [lorsepoBckoe yiivMpeHwe auHUM. OmnpefeneHue
TemrepaTyphbl 3Be3/,.

24. HectabuibHoe siipo B 1osie ociusuiatopa. Dddekr Meccbayspa. dakrop [lebast -Banepa.

25. KoHBepcus /1a3epHOTO U3Ty4eHHs TIPY pacCesTHUM Ha ObICTPBIX 37IeKTPOHAX.

26.KsanroBanve bopHa - Hbenbaa B siyke. BoiuncieHne cTaTUCTUYECKON CyMMBI OZIHOM CBOOO/T-
HOI YaCTHILIbI.

3aganuna:
1. Hatitu usmeHeHue [/TMHBI BOHBI ()OTOHA NIPY YIIPYTOM PacCesiHUW Ha TIOKOSIeMCS 3/IeKTPOHe

(3¢ ekt KomntoHa). laTh UHTEpIIPeTaLUI0 3KCIIePUMeHTa/IbHbIX JaHHbIX, TOAy4YeHHbIX KoMnToHOM
B Tipoljecce paccesiHusi GOTOHOB Ha MapaduHe.

2. Haiity u3MeHeHre 5HepruM (pOTOHA MPHU YIPYroM pacCesHUM Ha PeSTHUBUCTCKOM 3/1eKTPOHe
Ha yros O = 1t B paMKax runote3sl [InaHka—OiHIITeliHa.

3. Haittu Eq' ipu Eq = 1, 2 eV (uH(pakpacHblii 1a3ep Ha HeoAUMOBOM cTekse), Ep = 46 GeV
(yckoputens SLAC, ombIThl TI0 HesmuHeliHOMY 3¢ dekty KomnToHa, 1996 r.) u Eq = 1, 2 eV, Ep = 5
GeV (yckoputens BIIII1-4M, onbIThl MO paciierieHyto ¢oToHa B nose sapa, 1997 r.).

4. [Touemy cBOOOHBIM 27IEKTPOH HE MOXKET TOTJIOTUTh WM U3MTyuuTh OoTOH. HaliT SHepreTuue-
CKWI CTIeKTp W3/TydeHust abCOTFOTHO YepPHOTO TeJla, UCTI0/b3yst cooTHoIeHus [1nanka: E = pc u p =~Kk,



rje k = 2n/A — BOJIHOBO#1 BEKTOp, A — /IiHA BOJTHBI (DOTOHA.

5. [Monarasi, uto A/ AUPaKLMKA Ha KPUCTA/ZTMYECKON pelleTKe IM0J/Ie3HO MMeTb YaCTULbl C A ~
10—8 cm™, HaiiTu 3Hepruto GOTOHA, 37IeKTPOHA U HeUTPOHA C JJaHHOMW JJIMHOM BOJTHBI.

6. Y IbTpaxonoAHBIMU Ha3bIBAlOTCS HEWTPOHBI, CKOPOCTh KOTOPbIX V < 1 m/c. HaliTu ux AmuHy
BOJIHBI [le-Bporins.

7. BbrurciuTh MaTpUuHbld 371eMeHT h~x|~pi, rge |~pi, |~Xi — COCTOSIHMSI C OIpe/eNeHHbIM
MMITy/IbCOM U OTIpe/ie/IeHHOM KOOP/IMHATOM COOTBETCTBEHHO.

8. O1leHUTh U3 COOTHOLLIEHUS] Heompee/leHHOCTH SHePTUi0 OCHOBHOT'O COCTOSTHUSI UaCTHULIbI B T10-
Jie 0/IHOMePHOT0 TapMOHUYECKOT0 OCLIU/LISITOPA.

9. OueHUTb M3 COOTHOIIEHHsI Heorpe/ie/IeHHOCTH SHEPryi0 OCHOBHOI'O COCTOSIHMS 37IeKTpPOHA B
aToMe BOZOpPOJa.

10.  Haiitu paguyc CUIBHOTO B3aUMOJEMCTBUS, KOTOPOe 00yC/I0B/IeHO 0OMeHOM BHUPTYalbHBIM Ti-
Me30HOM.

11. [TokazaTh, UTO TIPOU3BOJILHBIN JIMHEHHBIN orepaTop L. MO)KHO mpe/icTaBUTh B BUjle L = A +iB,
rie A u B — 5pMUTOBBI OMepaTopkI.

12. IokasaTh, uTo /151 MoObIX orepatopoB A, B u C cipaBegymBo Toxkaecteo[A, BC] = [A, B ]°C
+B[A,C ].

13. SIBnisieTcst /I orepaTop KOMITJIEKCHOTO COTIPSDKEHUS a) TMHENHBIM, 0) SPMUTOBBIM?

14. Ins oneparopa C , orpe/iesieHHOTO B TIpeAbIAyIIel 3ajaue, HAWTH COOCTBeHHbIE (YHKLUU U

coOCTBeHHbIe 3HaueHWs. [IpOBepUTh, UTO COOCTBEHHBbIE 3HAYEHWsI 3TOTO OrepaTtopa MOTYT OBITb
KOMITJIEKCHBIMU, a COOCTBeHHbIe (YHKIMH, OTBEUYAOIIMe Pa3/MUHbIM COOCTBEHHBIM 3HAUEHHUsIM, He
00s13aTe/IbHO OPTOTOHATBHBI.

15. [Toka3aTh, 4TO COOCTBeHHbIe (DYHKLIMH SPMHUTOBOIO OTepaTopa OPTOTOHA/IBLHBI MeXAy COOOH,
eC/TM OHH COOTBETCTBYIOT Pa3/IMUHbIM COOCTBEHHBIM 3HAUEHUSIM.

16. [Toka3aTb, uTO COOCTBEHHBIE 3HAUEHHMSI SPMUTOBOTO OTIePAaTOpa BCer/ia /1eHCTBUTE bHBIL.

17. [Tokazatb, uto BosiHa [le-Bpoiinisi He MPUHAJIEXKUT TUIbOEPTOBY MPOCTPAHCTRY.

18. Haiiti obmjee pemrenvie ypaBHeHusi IllpeguHrepa st cBOOOAHOM UaCTHIIBI M T10Ka3aTh, UTO

OHO 0eCKOHEYHO BBIPOXK/IEHO.

19. [TokasaTp, UTO MJIOTHOCTb TOKA | //Is1 JIEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOZOpPOJa paB-
Ha Hymo. CrieficTBUeM 3Toro (hakrta siBsieTcsi CTabM/IbHOCTh aTOMa BOJ0PO/ia B OCHOBHOM COCTOSTHUU.
OOBSICHUTDL TIOUEMY.

20. HaiiTy sHepreTruecKuii CrieKTp U HOpPMUPOBAHHbIE BOJIHOBbIe (DYHKLIMM CBSI3aHHBIX COCTOSIHUM
yacTullpl B osie V (x) =—g - §(x), T[ie g — MoM0XKuTe/IbHasi TOCTOSTHHAS.

21. Haiitu cpefHye 3HaueHUs KWHETUUECKOM Y MOTeHLMaIbHOW 3Hepruil. Beiuncints npousBeje-
HUe HeorpeJe/leHHOCTed KOOpJWHAThl U UMITyJ/ibca. KakoB BUJ, BOMHOBOW ()YHKLIMU B MMITYy/IbCHOM
ripe/iCTaB/IeHUM?

22, Haiitu sHepreTHueckyii CrieKTp U BOJTHOBbIe (DYHKLIMMA YaCTULIbI C 3apsi/ioM € ¥ MacCoi m, Ha-
XOJSALeNcs B T0Jle TapMOHUYECKOTr0 OCLIM/IATOPA M B TIOCTOSTHHOM 3JIEKTPUUECKOM T10J1e HarlpsiKeH -
HocThO0 E. CunTtaTh BOJHOBBIE (DYHKIIMU U CTEKTP JTMHEWHOTO rapMOHMYECKOr0 OCLI/UIATOpPA 3a/JaH-
HbIMU. [IBI>KeHHe OTHOMEpHOe.



Pa3paboTumnku:

///’ / noueHT Kadenpsl Teopetrnueckor dusvku — C.B. JIoBLIOB
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