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1. Ilesin 1 3aiauM AMCHUILUIAHBI (MOAYJIA):

B xope u3yueHusi gucUUIiMHbI «KBaHTOBasi MexXaHHMKa» CTYZE€HTbl M3yuyalOT U OCBaWBarOT
OCHOBHbIE TIOHSTHSI U METOZIbl KBAHTOBOM T€OPUH, CITIOCOOBI TEOPETHUECKOTO OMMMCAHMUS, KOJTMUeCTBeH-
HOT'0 Y KaueCTBEHHOT'0 aHa/iM3a KBAaHTOBBIX TMPOL[ECCOB B CUCTEMax, COCTOSIIUX W3 OJHOM U1K MHOTHX
YyacTHL], @ TAKXKXe B CUCTeMax C Heolpe/e/IeHHbIM WU/TU MEeHSTFOLMMCS UAC/IOM YaCTHL.

IucuumnivHa «KBaHTOBasi MexaHWKa» TpeJCTaB/sieT COO0M TeOpeTUUYecKyl OCHOBY ISl TIO-
C/IeYIOIIMX pa3Zie/ioB Kypca TeopeTHuecKoi Gpu3nku. MareMaTHUeCcKoi U MeTouueckoi 6a3oii Kyp-
ca SIB/ISIFOTCSL BCe pasfiesibl Kypca MaTeMaTUKH U TeopeTUYecKol (PM3MKU, W3y4yeHHble CTY/eHTaMH K
Havaly 5 ceMecTpa.

B pesysbTaTe u3yueHusi Kypca CTYZEHT NproOpeTaeT Kak (hyHJaMeHTalbHble 3HAHWS O TIOf -
X0/laX K OTNHCAHWI0 KBAHTOBBLIX CHCTEM, TaK W HABBIKU pellleHUsi KOHKPeTHbIX KBAHTOBO-MeXaHWYe -
CKHUX 3a/jay.

e Kypca

KBaHTOBasi MeXaHWKa SIB/ISIETCS Ba)KHOW YaCThIO0 YHUBEPCAIbHOM 6a3bl /711 U3y4yeHus: 00IIernpo-
(heccHOHANTBHBIX U CTEI[UA/IbHBIX AUCLIATIINH, BOOPY’KAeT BBITYCKHUKOB HEOOXOAMMBIMU 3HAHUSIMH
JJ/1s1 pellieHUs] HayYHO-TeXHUYEeCKUX 3a/jlad B TEOPeTUYECKUX U NMPHUK/IAJHBIX acrieKTax, 3HaKOMUT CTY-
JIeHTOB C Hay4YHbIMH MeTO/JaMU 03HaHWs, M03BOJIIeT HAYUUTh UX OT/IMYaTh TUMNOTe3y OT TeOPUH, TeO-
PHIO OT 3KCIIepUMeHTa. JTa JUCLIMILIMHA CTIOCOOCTBYET MPOBEIEHUIO IeMapKallii MeXKy HayUHbIM U
aQHTHMHAyYHbIM TI0/[X0/IOM B M3yUeHUM OKPY>KaloIl|ero MUpa, M03B0JIsieT HAyUUTh CTPOUTh (PU3nUecKre
MO/Ie/Id TIPOMCXOJSALIEr0 U YCTaHaB/IMBaTh CBA3b MeX[y SIBJIEHWSIMH, NPUBUBATh [MOHMMaHWe MpPU-
YMHHO-C/Ie/ICTBEHHOUW CBSI3U MeXXay siBjieHusiMU. OO6aziast IOTHUeCKOW CTPOWHOCTBIO M OMHUPAsiCh Ha
JKCrepUMeHTasbHble (DaKThl, JUCIUIIMHA «KBaHTOBasi MeXaHUKa» SIB/SIETCS W/ealbHOM /I/Isl pelleHust
9TOM 3aziaud, (POPMUPYs y CTY/IeHTOB TMOAJIMHHO HayuHOe MHUPOBO33peHue.

Llenbto 0CBOeHUs] Kypca KBAaHTOBOM MeXaHHKHU SIBJISIETCSI O3HAKOMJIEHWE CTY/IeHTOB C OCHOB-
HBbIMU 3aKOHAMM COBPeMeHHOU (M3MKU U BO3MOXKHOCTSIMU MX TIPUMEHEeHUsI MPU pellieHuy 3a/iay, BO3-
HUKAIOL[MX B UX MOC/eytolleil npodecCroHaTLHOM /e TeTbHOCTH.

3ajauu Kypca
- M3yuyeHre 3aKOHOB KBAHTOBOM TE€OPHH B UX B3aUMOCBSI3Y;

- (dhopMHpOBaHKe HaBBIKOB M0 NMPUMEHEHUIO TI0/I0’KeHHH KBaHTOBOUW TeOpHH K TPaMOTHOMY Hayu-
HOMY aHa/M3y CUTyaluii, C KOTOPbIMU MCC/Ie/IOBaTe 0 MPUXOAUTCS CTaJIKUBAaTbCS TIPU CO3/a-
HUU HOBOM TEXHUKHU W HOBBIX TeXHOJIOTHA;

—  (dopmMupoBaHMe y CTY[IeHTOB 3HaHWM OCHOB KBAHTOBOM TeOPHH OIMCAHKS OKPY’KaloIllero MUpa;

- O3HAdKOMJ/IEHHE CTYAEHTOB C HCTOPHEfI U JIOTUKOH Pa3BUTHUA KBAHTOBOM MEXaHWKH U OCHOBHBIX

eé OTKPBITHN.



2. MecTo pucouiuineel B cTpyKrype OIIOII:

IMucuurnivHa «KBaHTOBasi MeXaHHUKa» BXOAWT B 0a30BYIO uacTh o0IjeHayuyHOoro 1ukiaa OTTOIT.

I/I3y‘-IEHI/Ie KypcCa IIpeAriojaraeT Ha/inuue MoJJIydeHHBIX Ha IpeablayiieM ypOBHE O6pa3OBaHI/IH OCHOB-

HBIX 3HAaHWUM, YMEHUI U KOMITeTeHIUI 1o AucuuriMHaM «/JuddepeHiianbHble ypaBHeHUs», « Teope-

THUEeCKash MeXaHUKa», «DJIeKTpoarHaMuKa». JJucturuimHa «KBaHTOBasi Teopusi» mpefcTaBisieT co00i

TEOPeTHUYEeCKYI0 OCHOBY /IS TIOC/eYIOUIUX pasfie/ioB Kypca TeopeTnueckon ¢usmku «dPusmka

KOHZJ€HCHMPOBAHHOT'O COCTOAHUSA», «TepMOAI/IHaMI/IKa N CTaTUCTHUUeCKad q)HBI/IKa», «BBGAEHI/IG B KBdH-

TOBYIO TEOPUIO T0JIs1», «KBaHTOBast TeOpUSI U3TyUeHHsI».

3. TpeboBaHus K pe3y/IbTaTaM 0CBOEHHS JHCIMIUIMHBI (MOAYJIs):

[Tporjecc u3yueHust AUCLMIIIMHBI (MOZYJIs1) HaripaB/ieH Ha ()OpMHPOBaHKe C/Ie[yIOIIUX KOMIIeTeHIH:

OIIK-3: crnocoOHOCTBIO MCII0/Ib30BaTh
0a30Bble  TEOpeTHYECKWe  3HAHUSA
(byHIaMeHTalIbHBIX pa3/iesioB 00Iel u
TeopeTUuecKoi (UMUMKW [Jisl peleHus
rpodecCMOHa/bHBIX 3a/ja4

3Hamb: 0CHOBHbIE 3aKOHbI KBAHTOBOW MeXaHUKH.
Ymemb: ¢dopMynvpoBaTh OCHOBHBbIE TIPUHLIMITBI KBaH-
TOBOW TEOPUU W MPUMEHSTh X K PEILIeHHI0 KOHKPeTHBIX
KBaHTOBO-MeXaHWYeCKHX 3a/au.

Bnademb: HaBbIKAMU DeLleHUs] KBAHTOBO-MeXaHUYeCKUX

3a71au.

CTIIOCOOHOCTBIO  MCTIO/b30BaTh
CreliMasu3vpoBaHHble  3HaHUS B
obmactu  pU3MKM i1 OCBOEHUs
NPOUIBHBIX PU3NUECKUX JUCLIUTITUH

IIK-1:

3Hamb: OT/MUMe KBAaHTOBOW TEOPUM OT KJ/IaCCUUYeCKOM;
OCHOBHbIE METO/Ibl pellleHHsl 3a/lay, MPUMEHSIOLecs B
KBaHTOBOW TeOpUH.

Ymemb: peliate OCHOBHbIE YpaBHEHMsI KBaHTOBOW Mexa-
HUKHU.

Bnademb: maTeMaTUUYeCKUM anmapaToM, MPUMEeHSHOIIeM-
Cs1 B KBAHTOBO-MeXaHUYEeCKOM TOAX0/e.

4. O0beM JUCHHUIUTMHBI U BU/IbI YUeOHO! PadoThI

Bup yueOHO# padoThI Bcero uacosB / CemecTphblI
3a4eTHbBIX

eAMHHUI] >
AyauTopHbIe 3aHATHSA (BCero) 130/3,6 130
Jlekiun 54/1,5 54
[TpakTrueckue 3ansaTus (I13) 72/2 72
KOHTpO/Ib CaMOCTOATETbHOU PabOTHI 4/0,1 4
CamocrosTesibHasi padora (Bcero) 86/2,4 86
Buj npome)xyTouHOM aTTecTaluyy (3K3aMeH) 36/1 36
KonTakTHas pabora (Bcero) 139/3,8 139
OO0111ast TPYA0EMKOCTb: Yachl/3a4eTHbIe euHULIbl | 252/7 252




5. CopeprxaHue JMCHMILUIUHBI (MOAYJISA)

5.1. Cojiep:xaHue pa3fiesioB ¥ TeM AUCLHUIIUHBI (MOAY/IA)

Pazpgen 1

Tema 1. JHeprusi U UMITYJ/IbC CBETOBbIX KBaHTOB. ['mmore3a [Inanka. dddext Komnrona. [Tnockas
BosiHa [le-Bpoiinis, eé dusnueckuii cmbic. KoMITTOHOBCKast IJTMHA BOJTHBI U [jIMHA BOJIHBI [le-Bpoiis.
Oudpakiys MUKPOYaCTHII.
Tema 2. BopHOBCKasi UHTeprpeTaLysi BOJHOBOM (PYHKUMU. [IpyvHIMN cyneprnio3uun cocTosiHui. Pas-
JIO’)KeHHe TPOU3BOJIbHOTO COCTOSIHHUS T10 TUIOCKUM BosiHaM [e-Bpoiisis. dusnueckuit cmbics Ko3hdu-
LIMeHTOB pas/oxeHuss. @opmanusm Iupaka.
Tema 3. ®a30BOe MPOCTPAHCTBO KBAHTOBOM cUCTeMbl. COOTHOIIIEHWE Heompe/e/leHHOCTH KOOpAu-
HaTa-uMITy/bC. OLjeHKa SHeprui OCHOBHOI'O COCTOSIHUS TAPMOHUYECKOT0 OCLA/UIATOpa ¥ aToMa BOJ0-
poza.
Tema 4. OniepaTopHbIii (hopMan3M KBaHTOBOW MexaHHUKH. CaMOCOTIpshKeHHbIe OTiepaTophl B THILOep-
TOBOM TIpocTpaHcTBe. OmnepaTopbl KOOPAWHATHI U UMITy/IbCa U UX cOOCTBeHHble dyHKIU. CpegHee
3HaueHue 000N JUHAMHUYEeCKON BeMUYMHBI B TIPOM3BOJIBHOM COCTOSIHUM. OCHOBHBIE CBOMCTBa C00-
CTBeHHbIX (PYHKLMN. BbruncieHre BepOSITHOCTeN pe3y/bTaTOB M3MepeHUs JUHAMUUeCKOW BeTUUMHBI
B [IPOU3BOJILHOM COCTOSIHHH. Y CJIOBHE OJJHOBPEMEHHOU U3MEPUMOCTH JUHAMUUECKUX BETUUMH.
Tema 5. TamunbToOHHAH CBOOOJHOM YacTUIlbl. BeckoHeuHoe BBIpOXKAEeHUe cocTostHui. O0001eHre Ha
C/lydyaid BHeIllIHero mosisi. YpaBHeHue lllpeaunrepa. I'aMWIbTOHMAH Kak reHepaTop 3BOJIIOLIMUA CH-
CTeMbl BO BpeMeHU. YpaBHEeHHe HenpepbhIBHOCTU. [1710THOCTE ToKa. HopmMupoBKa 1iockux BoH. Cra-
LMoHapHble cocTtossHusA. CranpoHapHoe ypaBHeHHe IllpesuHrepa. deHOMeHOJ/IOTMYECKOe OIMCaHue
KBa3WCTaLMOHAPHBIX COCTOSTHUM. EcTecTBeHHasi IIMpHHA CIIeKTPaIbHbIX JIMHUN U BpeMsl XKU3HU.
Tema 6. DBosroLUs OIlepaTOPOB BO BpeMeHU. VIHTerpassl ABUKeHUs.

Pazpen 2
Tema 7. KBaHTOBaHUe rapMOHUUYECKOTO OCLUWLIATOPA. [loBbImarole W MOHWKAKOLe OrepaTophl.
OHepreTUUecKuil crieKTp. BosiHOBasi GyHKIMSI OCHOBHOT'O COCTOsIHUS. MaTpuuHble 3/IeMeHThI orepa-
TOpa KOOP/UHATHI.
Tema 8. KBaHTOBaHVe MOMeHTa KO/IMYeCTBA JABMKEHHUS] MeTO/I0M TMOBBILIAIOIIUX U MTOHMWKAKOLUX Olle-
paTopoB. Anrebpa MOMEHTOB KO/IMUeCTBa JABWKeHUs. Peanmu3auysi anreOpsl B AuddepeHInaTbHON 1
MaTpuuHoi Gopme. CoOCTBeHHBIM MOMEHT KonMuecTBa ABrKeHUs (crvH) CrieKTphbl KBaj[paTa MOMEH-
Ta u 3-eii npoekuyu. Co6cTBeHHbIe (YHKLIMK OPOUTA/ILHOTO MOMEHTa KOJIMYeCTBa JABWKEHUS.
Tema 9. Yactuila B cepruuecKu-cCMiMMeTpPUUHOM T107ie. Pa3zesieHue TepeMeHHbIX. PaauanbHOe
ypaBHenue Illpenunrepa. Knaccudukaims coctossHuil B chepuuecKu-CHMMETPUYHOM Tiojie. ATOM
BO/IOPO/Ia, €r0 CIeKTP W BOJHOBash (DYHKI[MSI OCHOBHOT'O COCTOSIHUS. BbIpOKZeHUe SHepreTHUuecKux

ypOBHEﬁ M ero rpupojda. Toku B aTOMax, MarHUTHbIM MOMEHT aToMa.



Tema 10. T'amMuiIbTOHMAH 3apsKEHHOW YaCTULBI B IPOU3BOJIBHOM 3JIEKTPOMarHUTHOM IToJsie. ATOM
BO/IOPO/la B TMIOCTOSIHHOM MarHUTHOM TioJie. BosHoBasi GyHKLMSI U SHepreThyeckuid criekTp. Yactuy-
HO€ CHSITHE BBIPOXKJEHUSI.
Tema 11. KBaHTOBOE OMMCaHKe [JBYyXaTOMHOW MOJIeKY/ibl. TernnoeMKOCTb NPy pa3/IUuHbIX TeMIepary-
pax.
Tema 12. [IBv>KeHWe UacTULBl B TIePUOAUYECKOM rosie. TpaHC/IALMOHHAs WHBapUaHTHOCTb. Cob-
CTBeHHble (DYHKL[MM M COOCTBEeHHbIe 3HaueHHWsl OrepaTopa TPAHC/SILMUA. 30HHasi CTPYKTypa CIeKTpa.
Pasnoykenue criekTpa Ha "He" U "Kpasix" 30HbI bpuiitosHa. Metoz "addhekTUBHOM MacchI'.

Pazpen 3
Tema 13. CriuH 3/1eKTpOHA. DKCIIepYMeHTa/IbHOe [10Ka3aTe/IbCTBO CYLLeCTBOBAHUS CIIMHA 3JIeKTPOHa.
Oneparop crnvHa. CnvHOBbIe (yHKLMU. YpaBHeHue [laynu. /IBwkeHue CrvMHa B TIOCTOSTHHOM M Tie-
PeMeHHOM MarHUTHBIX TOJISAX.
Tema 14. CrauyoHapHasi Teopusi Bo3mylueHHs. OcOOeHHOCTH W pa3nuuvsi B BBIPOXK/EHHOM U He-
BBIDOXKJEHHOM Ciy4asix. [lofpoOHbIM aHanM3 [JBYKPAaTHOTO BBIPOXKAEHUs. YacTUUHOe CHSTHe
BBIPOXK/|€HUSI.
Tema 15. HectaijmoHapHasi Teopusi BO3MYIlieHHs1. Pe3oHaHCHOe BO30ysKeHre CUCTEMBI.
Tema 16. Ilpocrerivie NpUMeHeHHsI TeOPUU BO3MYyILeHUs. AHrapMOHWYeCKHMM ocLuuiATop. Pac-
IIerIeHWe CTeKTPaIbHBIX TMHUM B 3/IEKTPUUECKOM U /1ab0OM MarHUTHOM TOJISIX.
Tema 17. TloBesieHre BOTHOBBIX (PYHKL[MM Ha OOMBIIMX M MasblX pacCTosiHUsIX. [IpyurHa KBaHTOBA-
HUS1 SHEPrUu.

Paspen 4
Tema 18. TTocTaHOBKa 3a/lauv B TEOPUU CTOJKHOBEHW MUKpouacTul]. CBsi3b MeX/ly aMIIUTYJ0U pac-
CestHUSI U aCUMITTOTUYECKMM TOBe/leHreM BOIHOBOU (yHKLMU. CeueHue paccesiHusi. BopHOBCcKoe npu-
O/mKeHue 71l aMIUTUTY/Ibl pacCesiHusI.
Tema 19. PacueT aMIUIUTY/bl U CeUeHUs NIPU pacCessHUU Ha KYJIOHOBCKOM U FOKaBCKOM IIOTeHLIhajIax.
Tema 20. TouHas Teopus paccesiHvsl. Pasno)keHre aMIUIMTY/ibl Ha NapLidaibHble BOJIHBL. Pa3a paccesi-
HUs. Y CJIOBUe yNpyrod yHUTapHOCTH. OnTrueckasi Teopema. Mojiesib abCcoJTFOTHO UePHOTO /IHMCKa.
Tema 21. TIpoxok[eHWe 4YacTHI] Yepe3 IMOTeHIMa/IbHbIM Oapbep TyHHenbHBIA 3(derT. XomomHas
3MUCCHUSI MeTa/I/I0B. Vicue3HOBeHHe CeKTPa/IbHbIX JTMHUM B CUJIBHOM 371eKTPUUeCKOM Tosie. Tpéxmep-
HBIH MOTeHLIMa/TbHbIN Oaphep KBa3ucTrauyoHapHbie cocTosiHUS. Teopusi paluOaKTUBHOTO pacmaja.
Tema 22. KuHeMaTHKa W3/yueHUs U TIOTJIOIIeHUs (OTOHA HeCTabWIbHBIM CBOOOJHBIM SIZIPOM.
OHeprusi OTauM siipa v BK/aj ee B 3Hepruio (oTtoHa. Sapo B rosie ocrpiisTopa. Oddekt Meccbays-

pa. ®akrop [lebas - Bannepa.



5.2 Pa3jie/ibl AUCHUIVIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecreYynBaeMbIMH JUCIHIIHU -

HaMH
Ne | HaumeHoBaHMe obecrieunBaeMbIx fJuc- | Ne pa3ziesioB ¥ TeM JaHHOM JUCLIMTUTMHBI, He00X0-
LAT/TUH IUMBIX [JIi u3ydeHHs1 oOecrieurBaeMbIX [IUC-
LATIIMH
1. | PenATUBHUCTCKAsA KBAHTOBAsI TEOPUS 1 3 6 20
2. | BBezieHre B KBaHTOBYIO TEOPUIO I10JIS 14 15 16 18
3. | KBaHTOoBas Teopus U3nyyeHus 7 12 15
4. | KBaHTOBas 3/1eKTPOAUHAMHUKA 19 20 21 22

5.3. Pa3jiesibl ¥ TeMbl AUCIUIIAH U BU/IbI 3aHATHI

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 6
5. Tema 5 4 4 6
6. Tema 6 2 2 5
7. Paznen 2 Tema 7 4 4 5
8. Tema 8 4 4 5
9. Tema 9 2 4 5
10. Tema 10 2 4 5
11. Tema 11 2 4 5
12. Tema 12 2 4 5
13. Paznen 3 Tema 13 2 4 5
14. Tema 14 2 4 4
15. Tema 15 2 4 4
16. Tema 16 2 4 4
17. Tewma 17 2 4 4




18. Pazgen 4 Tema 18 2 2 4
19. Tema 19 2 2 4
20. Tema 20 2 ) 4
21. Tema 21 2 2 4
22. Tema 22 2 ) 4
6. IlepeueHb CeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U JIa00pPaTOPHBIX paboT
Ne Ne pa3penna u | HavMeHoBaHue ceMUHapoB, npak- | Tpygo- OneHOUHBIE dopmuUpyeMble
TeMbI JUC- THUECKHX M J1abOpaTOPHBIX PaboT em- cpeJCTBa KOMITETeHLIUN
LIUT/TUHBI KOCTb
(gachi)
1 2 3 4 5 6
1. | Pa3gen 1, l'unore3a [e-Bpotiss, runoTes3a 2 | 3apaHue Ha OIIK-3 TIK-1
Tema 1 [Inauka CceMUHape B BUJe
3a/jauu
2. | Pazpgen 1, SddexT KommnToHa 2 | 3apaHuve Ha OIIK-3 ITK-1
Tema 2 CceMHHape B BUJe
3a/jaum
3. | Pazgen 1, Jla3epHasi KOHBepCHs KaK MeXaHU3M 4 | 3agaHue Ha OIIK-3 IIK-1
Tema 3 yCKopeHUs! POTOHOB ceMUHape B BUJEe
3afauu
4. | Pasgen 1, MuHMMasbHBIE 3HaUeHus (a30BOTr0 4 | 3apaHue Ha OIIK-3 IIK-1
Tema 4 o6bemMa yactuiipl. COOTHOIIIeHHe ceMUHape B BUJe
Heoripe/ie/leHHOCTel "KoopAuHaTa- 3afauun
MMIYJIbC", ""SHeprusi-BpeMsi JKU3HU'"
5. OreHKa 3Hepruy 0CHOBHOI'O COCTO- 4 | 3apaHue Ha OIIK-3 TTK-1
SIHUSI U3 COOTHOLLIEHUS Heorpe/e- CceMUHape B BUJe
JIEHHOCTe! /11 TMHeHHOro rap- 3ajauun
MOHHWYECKOT0 OCLIW/UIATOpa U aToMa
BOJOpOJA
6. | Pazmen 1, OrnepaTopbl JUHAMUYECKHX BeJIM- 2 | 3apaHue Ha OIIK-3 TTK-1
Tema 5 YMH B TUILOEPTOBOM MPOCTPAHCTBE. ceMHHape B BU/Jie
CobcTBeHHbBIe PYHKIMU U CO0- 3a7lauu
CTBeHHbIe 3HaueHUs. Ux dusnue-
CKUU CMBICIL.
7. KaHoHMueckuit KoMMyTaTop "Koop- 4 | 3apganue Ha OIIK-3 IIK-1
JWHATa-UMITyJ1bC" CceMHHape B BUJe
3a/jauu
8. | Pazgen, YpaBHenue llpeauHrepa /s BOJI- 4 | 3agaHue Ha OIIK-3 TTK-1
Tema 6 HOBOH (hyHKIMU. BOpHOBCKas MH- CceMHHape B BUze

TepripeTarysi BOJHOBOM (YHKLIWU.
CrauroHapHOe ypaBHeHue
Ipenunrepa. @akropr3aLys 3aBy-
CUMOCTH OT BpeMeHH U KOOpZMHaT.
OHepreTUyecKuil CrieKTp U BOJIHO-
Bble (PYHKI[MM YaCTULIbI B
«TIOTEeHIIMaLHOM siMe» C 6eCKOHeu-
HO BBICOKMMH «CTEHKaMID»

3a7iauu




9. | Pazgen 2, OHepreTUYeCcKui CreKTP U BOJTHO- 3aziaHue Ha OIIK-3 ITIK-1
Tema 7 Bble (DYHKI[UHM YaCTULIbI B KOHEUHOMN CceMUHape B BUJe
«TIOTEeHL[MA/IbHOU siMe» 3a/jauu
10. OHepreTUyecKkuii CrieKTP U BOJTHO- 3aziaHue Ha OIIK-3 TTK-1
Bble (PYHKI[MH UaCTHLIbI B IT0/Ie ceMUHape B BUjie
roteHIMana suga V(x)=-gd(x) 3a/jauu
11. | Pa3gen 2, OHepreTUyecKuii CrieKTP U BOJTHO- 3aziaHue Ha OIIK-3 TTK-1
Tewma 8 Bble (DYHKL[MM UaCTULIbI B [1071e ceMUHape B BUJe
roTeHIana Buzga V(x)=-g(8(x+a)+ 3aaun
6(x-a))
12. | Pazgen 2, OpbuTanbHbIA MOMEHT 3aziaHue Ha OIIK-3 TTK-1
Tema 9 CceMUHape B BUJEe
3ajauu
13. | Paspen 2, Awmruiryzia paccestHUs 3/IeKTpOHA 3azjaHue Ha OIIK-3 ITIK-1
Tema 10 Ha MpPOTOHe B OOPHOBCKOM TpPH- ceMUHape B BUJe
O/I>KeHUH 3aJlaun
14. AMIIMTyla pacCcesiHUs 37IeKTPOHa 3aziaHue Ha OIIK-3 TIK-1
Ha CJIOKHOM 371eKTPOHeNUTpaTbHOM CceMUHape B BUJe
aTomMe 3a/jauu
15. | Pazgen 2, ITpoxorxeHrie yacTULIbI Yepe3 3ajaHue Ha OIIK-3 TTK-1
Tema 11 MOTeHIIMaNLHBIN bapbep V(X)=- CceMHHape B BUJe
g26(x) 3a/laum
16. | Pazgen 2, [TpoxoxxeHre 4acTULIBI Uepe3 3aziaHue Ha OIIK-3 TTK-1
Tema 12 TOTEHI[Ha/IbHBIN Oapbep B BUJE ceMUHape B BUjie
«DECKOHEUHOH CTYTIeHN» 3afauu
17. [IpoxoxeHre yacTULIbl yepes 3azaHue Ha OIIK-3 IIK-1
TIPSIMOYTOJIbHBIN TOTeHLUaTbHBIN ceMUHape B BUJe
Oapbep 3a7jauun
18. | Pazgen 3, OHepreTUYecKUi CrieKTp YaCTULIbI, 3aziaHue Ha OIIK-3 TIK-1
Tema 13 HaXOZSILe}Cs B 110Jie TapMOHUYe- CceMUHape B BUJe
CKOT'0 OCLIW/I/IITOpPa U B IIOCTOSTH- 3a/jauu
HOM 371eKTPHYECKOM ToJ1e
19. | Pazgen 3, BomnHoBbIe QyHKITMM YaCTULIBI, Ha- 3azaHue Ha OIIK-3 IIK-1
Tema 14 XO/ISAIIIeNCs B TI0JIe TMHeMHOTO rap- CceMHHape B BU/Ie
MOHHUYECKOTO OCLIU/IATOPA, COOT- 3afauun
BETCTBYIOLIHE BO30YXAeHusM n=1,2
20. | Paspen 3, BonHoBbIe GyHKIMM U SHEpPTeTHYe- 3aziaHue Ha OIIK-3 TIK-1
Tema 15 CKUM CIIeKTP YaCTHULIbI, HaXOsI[et- ceMUHape B BUjie
sl B I10JIe ZIBYMEPHOI 0 TapMOHUYe- 3a/jauu
CKOr'0 OCLMJIIATOPA
21. | Pasgen 3, BosiHoBbIe (GyHKLMM U SHEpreTrye- 3aziaHue Ha OIIK-3 IIK-1
Tema 16 CKHWH CIIEeKTpP YaCTUILIbI, HaXOsIIei- ceMHUHape B BU/ie
Cs1 B T10JIe TPeXMepHOI'o rapMOHHYe- 3afauun
CKOT'0 OCLIWIIATOpa (dpa B KpU-
CTase)
22. | Pazpen 3, OHepreTUyecKuii CIieKTp aToMa 3aziaHue Ha OIIK-3 TTK-1
Tema 17 BOZ0pO/ia B ITOCTOSTHHOM MarHuT- ceMUHape B BUJe
HOM 1oJe 3a/jaum
23. | Pazpen 3, CnuH. Matpuuel [aynu 3azaHuve Ha OIIK-3 I1K-1
Tema 18 CceMUHape B BUJe
3af,auu
24. | Pazpen 4, W3MeHeHMe COCTOSIHUSI CUCTeMBI 3aJjaHue Ha OIIK-3 TTK-1
Tema 19 07, IeliCTBMeM BHELIHETr0 BO3MY- CceMHHape B BUje
L|eHUsI 3a/jauu
25. | Pazpen 4, Xo/10Hast SMUCCHS 3JIEKTPOHOB U3 3aziaHue Ha OIIK-3 TTK-1
Tema 20 MeTaJia ceMHUHape B BUJe




3a/jaunt
26. | Paspgen 4, OHeprus Usjy4eHust U MOIJIOIeHUs 3azjaHuve Ha OIIK-3 IIK-1
Tema 21 (hoToHa HeCTaOUTLHBIM CBOOOTHBIM CceMUHape B BU/Ie
S7POM 3a/1auu
27. | Pa3pen 4, Sddext Meccbayspa. Paktop e- 3ayaave Ha OITK-3 TTK-1
Tema 22 Bas-Bannepa CceMHUHape B BUJe
EENEL
6.1. IInan camocTosiTe/IbHOU PaboThI CTYA€HTOB
Ne Tema Bupn 3azaHue Pekomenay- | Komu-
He/l. camocTos- eMasi MTepa- | 4eCTBO
Te/IbHOU Typa 4yacoB
paboThI
1 KBanrtoBa- | Bneayau- | KBantoBanue bBopHa - Hbenbaa B 6
Hue bopHa TOpHas, AiuKe. BeiuncieHre ctaTucTuye-
- Nndens- pellleHHe | CKOW CyMMBbI OJJHOUM CBOOO/HOMA
Jla B sALLU- 3a/1au YaCTULBL.
Ke.
2 KsantoBa- | BHeaygu- | KBaHTOBaHMe MOMeHTa KOJIMYeCTBa 6
HYe MO- TOpHas, | ABWKEHUS MeTO/0M IOBbIIIA0IUX
Nctounvku
MeHTa pellleHre | ¥ MTOHWXKAKOIUX ONepaTopoB. .
13 OCHOBHOM
KOJInye- 3a/1a4 Anrebpa MOMEHTOB KOJTMYeCTBa
Y JI0TI0/THU-
CTBa nBrkeHusi. Peamm3anyst anreOpol B o
o o TeJIbHOM JIU-
JIBIDKEeHUS IvddepeHIMaTIBHON U MaTPUYHOU
. TepaTypsl 110
¢opme. CoObCTBEHHBIN MOMEHT
TeMe TpaKTh-
KOJIMUeCTBa JABWKeHHUs (CIIUH)
. | 4eckux 3aHs-
CnexTphl KBaJpaTa MOMeHTa U 3-el o
THUY;
nipoekuu. CoOcTBeHHbIe PYHKIUN 06 ’
aso-
opOUTaILHOTO MOMEHTa KOJTMUeCTBa p
BaTeJIbHbIE
JBWKeHUs.
= eCypchl, 10-
3 KsantoBoe | BHeaygu- | KBaHTOBOe ornvcaHue JByXaTOMHOM pc T y}fHHé ’io 5
onucaHue TOpHas, MoJIeKyJibl. TeryioeMKoCTb IIpU pas- HOIYHH i na
JIByX- pellleHre | JIUSHBIX TeMIlepaTypax. y
. pOJItO, Npeio-
aTOMHOU 3a/1a4
CTaBJ/IsIeMbIM
MOJIEKY/JIBI. o
Hayunou
4-5 | CrivH 571ek- | BHeayau- | CrivH 3/1eKTpOHA. DKCIePUMEHTa/lb- o 5
TPOHA TOpHas HOe JI0Ka3aTe/IbCTBO CYL[eCTBOBA OuGmoTexoit
poHa. pHad, A ym WT'Y u Cro-
pellleHWe | HUS CIIMHA 371eKTpoHa. OrepaTop o
POHHUe caui-
3a/1a4 cnvHa. CrMHOBBIe (QYHKLIMU. b1
Ypasuenue Ilaynu. [IsuykeHue Criv-
Ha B [IOCTOSIHHOM U [IepeMeHHOM
MarHUTHBIX T1OJISIX.
6 CeueHnue Breaygu- | Pacuer aMIuIUTy/ibl U CeUeHUs IIpU 5
paccesiHust TOpHas, | pacCesiHUM Ha KYJIOHOBCKOM U
pellleHHe | IOKaBCKOM IIOTeHL{dajiax.
3a/1a4u




7-8 | Kunematu- | Bueayau- | KuHemarvka v3iyuyeHUs U IIOIJI0-
Ka U3jyue- TOpHas, | IeHUss (OTOHa HeCTaOM/IbLHBIM
HUS U pelleHHe | CBOOOZHBIM SIIPOM. DHEPTrusi OT/ja-
TorJouje- 3aza4 UM s7ipa U BKJIaJ| ee B SHePITUI0
Hus (oTo- ¢otoHa. [lonyiepoBcKoe yiIMpeHue
Ha nvHui. Onpe/iesieHne TeMrepaTypbl

3Be3f.

9 Teopus Bueayau- | paccesme B mone Y (X) = Go(x)
paccestHns TOPHAA, | OparuTh BHMMAHKe Ha TIOBe/leHIe

PELICHIE | anvmmTy)| oTpaskeHHOM U TIpole-
3aa9 | 1y1eii BOTH MPM MPO/O/DKEHUH pellle-
HUs B obsacte E<O0.

10 | KBanToBo- | BHeaygu- | Oneparopsl, CONpsKeHHBIE K orepa-
MexaHuye- TOpHas, | TOpam
CKue orie- pellieHre A :i’é :ii,é :ma)x+hi
paropsl 3aza4 dx dx dx

11 | CobctBen- | Bueayqu- A d
HbIe 3Haue- Topgaﬂl, C =mox+h—-

s onepaTopa X
HIA KBaH- PEIIEHME 1 4ot coBeTBenHble GyHKLMM U
TOBO-MeXa- 3ajad cobcTBeHHbIe 3HaueHus. [IpoBe-
HIHECKUX PUTB, UTO COOCTBEHHbIE 3HAUEHUSsT
OnepaTo- 5TOr0 OIepaTopa MOryT ObITh
poB KOMIJIEKCHBIMH, @ COOCTBEHHbIe
(yHKLMY, OTBevarolye pa3inyHbIM
COOCTBEHHBIM 3HaUyeHHsIM, Heobsi3a-
TeJIbHO OPTOrOHAJIBHBI.

12 OHeprus Bueayau- | OnpegenuTs YPOBHU SHEPrUU U
KBaHTOBO- TOpHasi, | BOJHOBbIe (DYHKLMU [JI51 3apsDKeH-
MexaHuue- | pelleHWe | HOU /1S 3apsDKeHHOW YacTHLIbI B 10-
CKUX CH- 3a/a4 CTOSIHHOM U OZJHOPOJHOM MarHuT-
cTeM HOM 110/1e. BbIOpaTh BeKTOPHBIN

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

13-14 | Yactuua B Breaygu- | Cuutas u3BeCTHbIM raMUJIbTOHUAH
3JIeKTPO- TOpHas, | 4aCTHULbl B 3/IeKTPOMAarHUTHOM I10-
MarHWTHOM | pellleHHe | Jie, HAUTU a) BhIpakKeHue JJis ore-
fnoJe 3aja4 paropa ckopoctu Y ; 6) KOMMYyTarLu-

OHHBIe COOTHOLLIeHUS JJIs]
KOMITOHEHT CKOPOCTH; B) aHasior
ypaBHeHus1 Hbl0TOHa.

15-16 | bopHoB- Breayu- | BeluMc/IuTh aMILIMTYly pacCessHUs
CKOe TIpU- TOpHasi, | Ha MPSIMOYTOJILHOM TMOTeHLMa/IbHOM
OmpKeHue peileHre | siMme B OOPHOBCKOM TPUOIVKEHUH.

3a/a4

17 Paccesune | BHeayju- | BeluMCIUTb aMIUIMTYLy pacCessHUs
Ha TOpHasi, | B OOPHOBCKOM ITPUOIM)KEHUH Ha
roTeHnua- perienne | morenimane FOkaBa
Jie FOkaBa 3a/1a4

ur)=(al/rye""




6.2. MeTtoanyeckHe yKa3aHus 10 OPraHU3alMH CAMOCTOATE/IbHOH PaboThI CTYA€HTOB

B pasgesne 6.1. cTyieHTaM /iJisi CaMOCTOSITE/ILHOTO YI1yO/IeHHOro U3yuyeHusl AUCLUIIMHLI (T1a-
pajuleqlbHO C JIeKLUsMHM) TMpeJjiararoTcs 3ajauyd M0 M3yvyaeMbIM pasjiesiaM Y rpauk MX U3y4yeHUsl.
[Ipeanonaraetcsi, UTO CTYAEHT CAMOCTOSITE/TbHO U3YUUT JIOTIO/IHUTe/IbHbIe raparpadbl 1o npoiieHHOM
TeMe, IIpe/iCTaB/IeHHbIe B IUTepaType U3 1. 8, a 3aTeM pelluT Mpe/jio)KeHHble B 1. 6.1 KBaHTOBO-Mexa-
HUuUeckue 3ajaud. OLjeHKa CaMOCTOSITe/IbHOM paboThl CTY[IeHTOB TMPOBOJAWTCS B BUJle KOHTPOJIBHBIX
OTPOCOB Ha MPAKTUUeCKUX 3aHATHSIX.

7. IlpuMepHas TeMaTHKa KypCOBBIX paboT

YueOHBIM TJIAaHOM He MpelyCMOTPEHO HarurcaHue KypPCOBBIX paboT .

8. YueGHo-MeTOAMUeCcKOe ¥ MH(OpMaLOHHOE o0ecrieyeHre JUCLIUILIUHBI:
a) OCHOBHasl IUuTepaTypa
1. Bann A. H. KBaHToBasi MexaHHKa B 3a/iauax : yueb.-metoz. mocobue / A. H. Bann, O. H. Con-
nareHko. — IpkyTck : U3a-so UT'Y, 2010. — 87 c. Hp A623906; dpusmar 30856 (100 3k3.)
2. TlapmakoB A. H. BBefieHre B KBaHTOBYIO (QHM3HKY : yueb. mocobue [SneKTpoHHbIN pecypc] / A.
H. TlapmakoB. — OnektpoH. Bepcusi KH. — CII6. : U3g-Bo Jlanw, [2010]. — 352 c. — (OBC

«Jlanb»). — Pexxum pgoctymna: http://e.lanbook.com/view/book/297/

0) fomoHUTe/IbHAS JTUTepaTypa

1. Bnoxwunyes [I. M. OcHoBbl KBaHTOBOM MexaHuk# / [1. V1. BnoxuHues. — 5-e u3g. — M. : Hayka,
1976. — 664 c. (ud A 18193, 1 3k3.)

2. Jlanpay JI. [1. KBantoBast MexaHuka : Teopetuueckast ¢usuka, Tom III / JI. 1. Jlangay, E. M.
JIuduuy,. — 5-e u3g. — M. : Hayka, 1989. — 767 c. (56 3k3.)

3. HaBeigoB A.C. KBaHTOBasi MexaHUKa : yue0. mocobue st CTy[. YH-TOB U TeX. By30B / A. C.
HaBwioB. — 3-€ u3f., crep. — CII6. : BXB-Iletep6ypr, 2011. — 703 c. (Hb A626992, 1 3k3.)

4, Tamnkuii B.M. 3asauu 110 KBaHTOBOM MexaHUKe : yue0. rocobue ans ¢us. creir. By30B / B.
M. T'amunkuit, b. M. Kaprakos, B. 1. Koran. — 2-e u3z., nepepab. u gom. — M. : Hayka, 1992.
— 878 c. (ud A 505332, 1 3k3.)

5. Jlunkun I'. KBaHTOBasi MexaHuka. HoBbIii IoAxo/ K HEKOTOPBIM mpobsiemam / I'. JIUNKuH. — M.
: Mup, 1977.—-592 c. (udp A 37855, 767271, dm 767272, 3 3K3.)

6. Boym A. KBaHTOBasi MexaHHMKa: OCHOBBI U rpunioxkeHust / A. boym. — M. : Mup, 1990. — 720 c.

(ad A 465010, 1 3k3.)


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

B) 0as3kl AaHHBIX, HH(bOpMaL[I/IOHHO-CHpaBOI-IHbIe U ITOMCKOBBbIe CMCTEMbI

http://library.isu.ru/ - Hayunasi 6ubsivoreka UT'Y;

O6pa3oBaresibHble PeCYpChl, AOCTYIHbIE TIO JIOTWHY W TIApPOJII0, TIpeAocTaB/isseMbiM HayuHoi
oubmorekont UT'Y:

https://isu.bibliotech.ru/ - U3 «bubnmuoTex»;
http://e.lanbook.com - 3BC «3aaTenbcTBO «JIaHbY;
http://rucont.ru - 3BC «PykoHT» - Me)KoTpac/eBast HayuHass OubMoTeka, cozeprkarriasi orumd-
pOBaHHbIe KHUTH, NTePUOINUeCKUe U3/laHus U OT/e/bHbIe CTaTbU 110 BCEM OTPAC/ISM 3HaHUH, a
TaK)Ke ay/Ino-, BUIeo-, MyJIbTUMe/Iia COPT ¥ MHOTOe JIPYTOe;
http://ibooks.ru/ - DBC «AOyKC»- UHTEDHET peCcypChl B CBOOOZHOM [JIOCTYTIe.

9. MaTepuabHO-TEXHUUYECKOe 00ecreueHne JUCIUTUTHHBI

YuebHast ayfuTOpUsi AJIs1 TIDOBeAE€HUs 3aHATHIA. [1/11 TIpOBeJieHusT 3aHSTHI JIEKIMOHHOTO THTIA B
KayecTBe JIeMOHCTPALMOHHOTO 000py/A0BaHUs MCIOJ/Ib3yeTCss MesioBasi focka. HarnsigHocTs obecrie-
YMBaeTCsl IMyTeM W300paKeHWs CXeM, JuarpaMMm W (opMyJs C TMOMOIbI0 Mesa. Kcrosb3oBaHue
r7100a/1bHOM KOMITBIOTEPHOU CeTH TMO03BOJIsieT 00eCcreunThb JOCTYIMHOCTb VIHTepHeT-pecypcoB U peasu-
30BaThb CaMOCTOSITe/IbHYIO paboTy cTy/eHTOB. Ha /ieKIusiX MOTYT MCII0/1b30BaThCsl MY/IbTUMeAUNHbIE
CpeZcTBa: MPOeKTop, TiepeHOCHOM 3KpaH, HOyTOYK. Ha dakynbreTe uMeeTcsi KOMIbIOTEPU3UPOBaHHAs
ayJuTopusi, TipeJHa3HaueHHasl /ISl CaMOCTOsITe/IbHOM paboThl, C HeorpaHUUeHHbIM Z0CTyroM B WH-
TepHeT.

Marepuanbi: yueOHO-MeTOAUUYeCKHe TT0CO0us, 3a/jaHus [ijisk ayJUTOPHOM U CaMOCTOSITe/TbHOM pa-
OOTBI CTY/I€HTOB.

10. O6pa3oBare/ibHbIE TEXHOJIOTHH:

3aZiaum U3/10)KeHUs U U3yueHUsl JUCLIMIUIMHBI peaau3yroTcsl B C/leIyI0IIMX (popMax [esiTe/IbHOCTH:
JIeKLIUM, HalleJleHHble Ha TOoy4YeHre HeoOxoauMol MHGOPMAaLUH, W ee WCI0JIb30BaHUe TPy
pelleHny NIPaKTUYeCKrX 3a/ay;
MpaKTUUeCKUe 3aHATHsI, HalpaB/eHHble Ha aKTUBU3aL[MI0 TT03HABATE/bHOU [|eSITe/IbHOCTU CTY-
JIeHTOB Y NMpUoOpeTeHNs] MU HaBLIKOB PeIlieHs TIPaKTUYeCKHX U MPo0/IeMHBIX 3a/iay;
KOHCYJ/IbTaljUM —e>KeHe/le/IbHO [I/1S1 BCeX JKeJIarolIX CTY/|eHTOB;
caMoCTosITe/IbHasl BHeayIMTOpHasi paboTa HaripaB/jieHa Ha NproOpeTeHre HaBBIKOB CAMOCTOSI-
TeJIbHOT'O pelleHus 3aZ,au Mo JUCLUIIVHE;
TeKYLMI KOHTPOJIb 3a [1eSITeJIbHOCTBIO CTY/IeHTOB OCYLLeCTB/ISIeTCS] Ha JIEKLUOHHBIX U MPAKTH -
YeCKUX 3aHATHSAX B XOZle CAMOCTOSITEIbHOTO pellieHus 3a/lay, B TOM YMUCJIe Y JOCKHU.

11. Ouenounsie cpeactBa (OC)
@oH/1 OLIEHOYHBIX CPeJICTB MPe/ICTaB/IeH B MPUIOKEHUH.

11.1. OueHouHBIE CPE/CTBA /i BXOAHOTO KOHTPOJISI: He TpeOyroTCs.
11.2. O1leHOUHbIe Cpe/ICTBA TEKYI[eT0 KOHTPOJIS - KOHTPOJIbHBIe PabOTHI M coOece[oBaHMe.

J1eMOHCTDALIMOHHBIA BADUAHT KOHTPOJILHON PA0OTEI

-x*/2a*

3agava 1. Berauomrs P (X0 1ng g BonHoBoro makera P(x,t) =Ae
3ajaua 2. Vcronb3ysi pesy/nbTaT HpejblAylleil 3a7aud, HaliTHM M3MeHeHHe LIMPUHBI TaKeTa CO
BpeMeHeM.



IIpumMepbI BOonpocoB /ijisi cobece0BaHUSA

OnucaTh onepaTopHbIi (popMan3M KBaHTOBON MeXaHUKH.
[latb onpesienieHe CaMOCOTIPSKEHHBIX OI1epaTOpPOB B rM/IbOEPTOBOM IIPOCTPAHCTBE.
YKa3zaTb OCHOBHbIE CBOMCTBA COOCTBEHHBIX (PYHKLIUH.
BbluncrieHre BepoSTHOCTEN pe3y/bTaTOB M3MepeHUs JMHaMUUYeCKOW BelTMYUHbI B [IPOU3BO/Ib-
HOM COCTOSIHUU.
YcnoBue 0jHOBpeMeHHON N3MEePUMOCTH AMHAMWYECKUX BEeJIMUYMH.
BBecTu orepaTopbl KOOPAWHATHI U UMITYJIbCA U UX COOCTBEHHbIE (PYHKLIMU. YKa3aTh OT/IUUUS
KOOPJMHATHOTO M UMITY/IbCHOT'O TIPe/|CTaB/IeHHSI.
11.3. OueHouHble cpeACTBa J/1 IPOMEKYTOYHOM aTTeCTaluu
dopma npoBesieHrs1 IPOMEeKYTOUHOU aTTecTaliui — 3K3aMeH.

IIpuMepHbIi epeueHb BOMPOCOB U 33/JaHUM K YK3aMeHY

1.

OHeprusi ¥ UMITyJIbC CBETOBBIX KBaHTOB. ['umnore3sa [Tnanka. Oddekt Komrona. [Tnockas BonHa [e-
Bpoiins, eé dusmueckuii cmbici. KOMTOHOBCKasi [iiMHa BOJIHBI U JiIMHa BoJiHbI [e-bpoiins. [du-
b pakiysi MUKPOYaCTHI].

. bopHOBCKast uHTeprnpeTalusi BOJHOBOM (PyHKUMU. [IpyHIMNO Cyneprno3uiuM COCTOsSIHMM. Pasnoxe-

HHe TIPOM3BOJILHOTO COCTOSTHUS T0 TUIOCKUM BoJsiHaMm [le-bpotins. ®usnueckuii cmbica Ko3ddurim-
eHTOB pa3noxeHus. Popmanusm [Iupaka.

. ®a3oBoe MMpOCTPAHCTBO KBaHTOBOM cucteMbl. COOTHOILIeHHe Heorpeae/JIeHHOCTU KOOpAWHATAa-

umItyibC. OLjeHKa SHepriy OCHOBHOTO COCTOSIHMSI TapMOHHUECKOTO OCLIW/IIATOPA M aToMa BOJI0-
poza.

. OHepaTOprIﬁ Cl)OpMaJ'II/IBM KBAaHTOBOM MeXaHHUKH. CaMOCOHpH)KEHHBIe OrepaTophI B I‘I/IJ'ILGEPTOBOM

MpOCTPAHCTBE. OHepaTOpr KOOpPAHWHATBI U UMITYJ/IbCAd U UX cobcTBeHHbBIE Q)YHKL[I/II/I. Cpe/:[Hee 3Haue-
Hue 1000 ﬂI/IH&MI/I‘lQCKOﬁ Be€/IMYWHbLI B TPOUW3BOJ/JIbLHOM COCTOSHHMU. OcCHOBHBIE CBOMCTBa C00-
CTBEHHBIX ¢YHKuHﬁ Brruvcnenue BepOHTHOCTEﬁ pe3y/1bTdaTOB U3MeEPEHUS AHHaMquCKOﬁ BeJIM4un -
HBbI B ITIPOXU3BOJIBHOM COCTOSAHUM. YcnoBue OAHOBpeMEHHOﬁ HU3MEPUMOCTH JUHAMHUUECKUX BE/TMUNH

. F'amMunbTOHMaH cBOOOHOM YacTHlbl. BeckoHeuHOe BhIpOXKeHHe cocTosiHUNA. O000IeHre Ha CITy-

yaii BHellIHero 1oJisi. YpaBHeHue Ipeaunrepa. 'aMuibTOHMAH KakK TeHepaTop 3BOJIIOLIMUA CUCTEMBI
BO BpeMeHU. YpaBHeHHe HerpepbIBHOCTHU. [110THOCTL TOKa. HOpMupOBKa raockux BoJsiH. Craruo-
HapHble coctosiHusi. CraloHapHoe ypaBHeHue [llpenunrepa. deHOMeHOJ/IOrMUeCKOe OMMUCaHUe
KBa3UCTal[MOHAPHBIX COCTOSTHUM. EcTecTBeHHas IMpUHA CTIeKTPa/IbHBIX JIMHUNA U BPeMsi )KU3HHU.

. OBOJIIOLIUS OTIepaTOPOB BO BpeMeHH. VIHTerpasibl ABW>KeHUS.

. KBanTOBaHue rapMoOHNYeCKOro ocuuATopa. [1osblmarolye U MOHWXKaroLLye ornepaTopsl. JHepre-

TUYeCKUM crieKTp. BosHOBasi ¢yHKIMSI OCHOBHOTO COCTOSIHUSI. MaTpuUuHble 371eMeHThbI orepaTopa
KOOpJUHATHI.

. KBaHTtoBaHue MoOMeHTa KO/JIMUYeCTBa ABWKEHUA METOAOM IMOBBIMIAIOIIKXX Y MOHM>KAIOLINX OIepaTo-

poB. Anrebpa MOMEHTOB KOJIMUeCTBa JBWKeHUs. Peanmu3auusi anreOpol B guddepeHIMaIbHON U
MaTpuuHOi opme. COOCTBEHHBIM MOMEHT KojMuecTBa ABMKeHUs (crvH) CIIeKTphl KBajpaTa MO-
MeHTa U 3-eii ipoekiu. CobcTBeHHbIe QYHKIMYA OpOUTAILHOTO MOMEHTA KOJTMUeCTBa JABHYKEHUS.

. Hactuua B chepruecku-cMMMeTpUUHOM TioJie. Pa3fieneHre nepemMeHHbIX. PasnanbHOe ypaBHEHUE

[lIpeaunrepa. Knaccudukaiusi coctosiHui B chepruecKu-CMMMETPUYHOM T10sie. ATOM BOZOpPO/ia,
ero CIeKTp Y BOJIHOBasi PYHKI[MSI OCHOBHOTO COCTOSTHUS. BBIpOXK/eHIe SHepreTHUeCKUX YPOBHEH U
ero Mpupo/a.



10. 'aMusibTOHMAH 3apsDKeHHOM YacTHUIbl B TIPOM3BOJIBHOM 37IEKTPOMAarHUTHOM TI10Jie. ATOM BOZOpO/a
B TIOCTOSTHHOM MarHUTHOM Mosie. BonHoBasi GyHKIUSI U SHepreTUueckuil criektp. YacTuyHoe CHsi-
TH€ BbIPOXKEHUSI.

11. KBaHTOBOE OmMCaHHe ABYXaTOMHOM MOJIEKY/IbI. TeroeMKOCTb TIpY pas3/iusiHbIX TeMIlepaTypax.

12. [IBwKeHre 4acTHLIbI B TEPUOJMUYECKOM Tiojie. TpaHC/SIMOHHAs WHBApUAaHTHOCTh. CoOCTBEHHbIE
¢byHKUMY ¥ cOOCTBeHHbIe 3HAUeHUsI orlepaTropa TpaHC/SILUUA. 30HHas CTPYKTypa criekTpa. Pasoxe-
HUe CIieKTpa Ha "7iHe" M «Kpasix» 30HbI bpumosHa. Metog «3¢deKTUBHON MacChi»

13. CrivH 371eKTpoHa. DKCTeprMeHTabHOe [0Ka3aTelbCTBO CYIIIeCTBOBAaHMS CIIMHA 3/eKTpoHa. Ore-
parop cnvHa. CrivHOBBIe QYHKUMU. YpaBHeHue [laynu. [IBi)KeHue CIMHA B MOCTOSIHHOM U Tie-
pPEMEHHOM MarHUTHBIX MOJISIX.

14. CraiionapHas Teopusi Bo3mylteHust. HeBbIPOXK/I€HHBIN C/Tydaid.

15. CraumioHapHast Teopyst BO3MYIeHUsI. BBIPOXKIeHHBIN CTyuaii.

16. HecraronapHasi Teopusi BO3MYILeHUs. Pe30HaHCHBIM XapaKTep KBAaHTOBBIX TIEPEX0/I0B.

17.TloBeneHrie BOMHOBBIX (PYHKIMM Ha OOJBIIMX W MajibiX PACCTOSHUSIX. [IpUunMHa KBaHTOBaHWS
SHEepPruu.

18.TTocTaHOBKa 3a/jauu B TEOPUU CTOJKHOBEHWH MUKPO-uacTuil. CBs3b MeXAy aMIUTUTY/IOU paccesi-
HUSl ¥ aCUMIITOTUYECKUM TI0Be/leHeM BOIHOBOUM (yHKLMU. CeueHue paccessHust. BOpHOBCKoOe rpu-
O/mKeHe [Jisl aMIVTUTY/Ibl pacCesiHusl.

19. PacueT aMmIUTy 16l ¥ CEUEHHUS TIPY PacCesTHUU Ha KyJIOHOBCKOM U FOKABCKOM TOTeHIIasIax.

20. AMruuTya paccesiHUS 3apsDKEHHOM YacTHI[bI Ha C/IOXKHOM atoMme. @opmdakTop aToma.

21.TouHast Teopusi paccesiHUsl. Pa3no)keHre aMIUTMTY bl Ha TlaplrabHble BOMHBL Pasa paccesHus.
YcnoBue ynipyroii yHutapHocTd. OnTrueckasi Teopema. Mogiesib abCOMFOTHO UepPHOTO JJUCKa.

22.TIpoxoxx/JjeHre YacTHL] Yepe3 TOTeHI[Ha bHbI Oapbep TyHenbHBIN 3¢ ¢ekT. XosogHas IMUACCHs
MeTaioB. VcuesHOBeHUEe CIEKTPA/IbHBIX JIMHUNA B CUJIBHOM 3/1eKTPUUYECKOM Tiosie. TpéxmepHbIid
TIOTeHI[Ma/IbHBINA Oapbep. KBa3ucrauyoHapHbie cocTostHus. Teopusi paIMOKTUBHOTO pacraza.

23. KuHemaTtyviKa U3/1yueHus1 ¥ MorJioijeHusi poToHa HecTaOM/IBHBIM CBOOOJHBIM sAPOM. DHEPTHs OT-
Jlaud siipa U BK/aj ee B SHeprtvio ¢oroHa. JloriepoBckoe yiivMpeHue muHUNA. OrmpezesieHue
TemrepaTyphbl 3Be3/,.

24. HectabuibHoe siipo B Tosie ocuuyuisitopa. Dddekr Meccbayspa. dakrop [lebast -Banepa.

25. KoHBepcus /1a3epHOT0 U3TyYeHUs TTPY pacCesTHUM Ha ObICTPBIX 3/IeKTPOHAX.

26. KeantoBanue bopHa - H}enbza B siyKke. BoiuncieHre cTaTUCTUUECKON CYMMBI OZIHOM CBOOO/T-
HOI YaCTHULIbI.

3aganuna:
1. Hatitu usmeHeHue [JTMHBI BOJIHBI ()OTOHA TIPY YTIIPYTOM PacCesiHUU Ha TOKOSIIeMCS 3/IeKTPOHe

(3¢d¢dext KomrtoHa). laTh UHTEpIIPeTaLMIO0 3KCIIepUMeHTabHbIX JaHHbIX, MOJy4YeHHbIX KoMnToHOM
B TIpoljecce paccesiHusi GOTOHOB Ha TapaduHe.

2. Haiit u3meHeHre 5HepruM (pOTOHA MPHU YIPYroOM pPacCesHUM Ha PeSITHBUCTCKOM 3/1IeKTPOHe
Ha yrosi 0 = 1t B paMKax runote3sl [InaHka—OWHIITeliHa.

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

4. [Touemy cBOOO/HBII 3/IEKTPOH HE MOXKET MOTJIOTUTh UM U3yuuTh (OoTOH. HaliT sHepreTuue-
CKWI CITeKTP U3/TyueHust abCOTFOTHO YePHOTO TeJla, UCTI0/b3yst cooTHoteHus [1nanka: E = pc u p =~Kk,



rje k = 2n/A — BO/IHOBO# BEKTOP, A — Z/IiHA BOJIHBI (DOTOHA.

5. [Monarasi, yTo AJs AMdpPaKLMKA Ha KPUCTA/UTMYECKON pelleTKe IM0Jie3HO MMeTb YaCTHULbl C A ~
10—-8 cm, HaiiTu 3Hepruto GoTOHa, 37eKTPOHA U HeHTPOHA C JaHHOM JJIMHOW BOJTHBI.

6. YIbTpaxonoAHBIMUA Ha3bIBalOTCS HEWTPOHBI, CKOPOCTh KOTOPBIX V < 1 m/c. HaliTh ux aysunHy
BOJIHBI [le-Bporins.

7. BbruvciuTth MaTpuuHblid 371eMeHT h~x|~pi, rge |~pi, |~Xi — COCTOSIHMSI C OIpejeleHHbIM
MMITY/IbCOM U OTIpe/ie/IeHHOM KOOP/IMHATOM COOTBETCTBEHHO.

8. O1leHUTh U3 COOTHOLLIEHUS HeoTlpe/ie/IeHHOCTH SHepPryi0 OCHOBHOT'O COCTOSIHUSI UaCTHULIbI B T10-
Jie 0/IHOMEePHOT0 TapMOHUYECKOT'0 OCLIU/IISITOPA.

9. OueHUTb M3 COOTHOILIEHHsI Heorpe/le/IeHHOCTH SHEPrU0 OCHOBHOTO COCTOSIHUSI 3/IeKTPOHA B
aToMe BOZIOpO/a.

10.  Haiitu paguyc CUIBHOTO B3aUMOZENCTBUSI, KOTOpOe 00yC/I0B/IeHO 06MeHOM BUPTYalbHBIM Ti-
Me30HOM.

11. [Toka3aTh, UTO TIPOU3BOJILHBIN JIMHENHBIN orepaTop L. MOXKHO mpe/icTaBUTh B BUe L = A +iB,
rie A u B — 5pMUTOBBI OMlepaTopkI.

12. ITokasaTb, uTo /s MoObIX orepatopoB A, B u C cripaBegymBo Toxkaecteo[A, BC] = [A, B ]'C
+B[A,C].

13. SIBnsieTcst /I orepaTop KOMITJIEKCHOTO COTIPSDKEHHS a) TMHENHBIM, 0) SPMUTOBBIM?

14. Ins oneparopa C , orpefesieHHOTO B TIpeAbIAYyIel 3aziaue, HAWTH COOCTBeHHbIE (YHKLIUU U

coOCTBeHHbIe 3HaueHUs. [IpOBepUTH, UTO COOCTBEHHBbIE 3HAUEHHsI STOTO OrepaTtopa MOTYT ObITb
KOMITJIEKCHBIMU, a COOCTBeHHbIe (YHKI[MH, OTBEUAOIIVe Pa3/UUHbIM COOCTBEHHBIM 3HAUEHHUSIM, He
00s13aTe/IbHO OPTOTOHA/IBHBI.

15. [TokasaTh, uTO COOCTBEeHHbIE (HYHKLIMM PMHUTOBOTO OIepaTopa OPTOrOHAIBHBI MeXy OO0,
eC/TM OHU COOTBETCTBYIOT Pa3/IMUHBIM COOCTBEHHBIM 3HAUEHUSIM.

16. [TokasaTb, UTO COOCTBEHHBIE 3HAUEHHSI 3PMUTOBOTO OTlepaTopa BCer/ia /1eCTBUTE bHBL.

17. [Toka3atb, uto BosiHa [le-Bpoiinisi He MPUHAJIEXKUT THILOEPTOBY MPOCTPAHCTRY.

18. Haiiti obmee pernenvie ypaBHeHusi LllpeauHrepa A1 cBOOOAHOW UacCTHIIBI U TOKa3aTh, UTO

OHO 6eCKOHEUHO BBIPOXK/EHO.

19. [TokasaTp, UTO MJIOTHOCTb TOKA | J/1s1 3/IEKTPOHA B OCHOBHOM COCTOSIHUM aTOMa BOZOpPOJa paB-
Ha Hyst0. Crie/[CTBUEM 3TOTO (aKTa SB/SeTCsS CTaOMIBHOCTb aTOMa BOIOPO/Ja B OCHOBHOM COCTOSTHHU.
OOBSICHUTDL TIOUEMY.

20. HaiiTy sHepreTHuecKuii CieKTp U HOpPMUPOBAHHbIE BOJIHOBbIE (DYHKLIMU CBSI3aHHBIX COCTOSIHUAM
yacTuilel B riosie V (x) =—g + §(x), T[ie g — Mo0XKUTeIbHasi TIOCTOSTHHAS.

21. Halitu cpejHue 3HaueHUs KWHETUUECKOUW Y MOTeHLIMaIbHOW 3Hepruid. Beiuncants npousBeje-
HUe Heorlpe/ie/IeHHOCTe KOOp/JMHAThl U UMITyJ/ibca. KakoB BUJ, BOTHOBOW ()YHKLMU B MMITY/IbCHOM
rpe/iCTaB/IeHUN?

22, Haiitu sHepreTMyeckrii CrieKTp U BOJTHOBbIe (DYHKLIMM YAaCTULIbI C 3aps/IOM € U MacCoW m, Ha-
XOJSALeics B T0Jie FapMOHUUECKOT0 OCLIM/I/IATOPa U B TIOCTOSTHHOM 3/IeKTPUUECKOM T10J1e HarlpsiKeH -
HocTh0 E. CunTaTh BOJSHOBBIE (DYHKLIMU U CHEKTP JIMHEMHOT0 rapMOHMYECKOro OCLI/UIATOpPA 3aJaH-
HbIMU. [IBI>KeHHe OTHOMEpHOe.



Pa3paboTumnku:
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