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Bomnpockl, Ha KOTOpbIe HaZi0 OTBeuaTb Oe3 MoAroTOBKU. [IpW 3TOM Ha/l0 3HATH OIpe/esieHus,
(GOpMY/TMDOBKM  yYTBEP)KI€HWH W  yMeTb  HaluWcaTh  COOTBETCTBYIOIME  (HOpMYJIbI.
HernpaBwibHBIN OTBET Ha OAWH W3 3TUX BOIIPOCOB BIEUYET 3a OO0 CHYKEHUE OLIEHKH Ha OJ[UH
6as1n (1o naTHOAIIBHOM CHUCTEME).

1. OmpeneneHnie JWHEMHOrO oreparopa B THIL0epTOBOM TipocTpaHcTBe. OrmpesesieHue
PaBeHCTBa, CyMMBbI, TIPOM3Be/leHts], KOMMYyTaTopa U aHTUKOMMYyTaTopa /[Jisl Tlapbl OrepaTopoB.
Omnpepnenedrie  00paTHOrO, 3PMHUTOBO  COTPSDKEHHOTO,  YHHUTApHOTO,  3PMHUTOBCKOTO
(camocorpspkéHHOro) ortepatopoB. CoOcCTBeHHble (YHKIMM W COOCTBEHHBIE 3HAUEHUS
nuHelHoro omeparopa. CpoiicTBa COOCTBeHHBIX (YHKIMA UM COOCTBEHHBIX 3HAUEHWM
3PMUTOBCKOTO (CaMOCOMPSDKEHHOr0) orepartopa. Jenbra-QyHKius. PasniokeHue QyHKUUWA 10
MOJTHOMY Habopy coOCTBeHHBIX (YHKIMHA 3PMHUTOBCKOTO orepartopa. HopmupoBka
CcoOCTBeHHBIX (DYHKIMM OrepaTOpoB B C/IydyasiX AUCKPETHOTO W HeNpepbIBHOTO CIEKTPOB.
CobcTBeHHbIe (YHKIMA OMepaTopoB WMMITy/bCa U KOOPJAWHAThI, UX HOPMHUPOBKa. [lepeBoj
(GYHKIIMM U3 KOOPJMHATHOTO B UMITY/IbCHOE TIpe/iCTaB/ieHue.

2. Onepartopbl (pu3nyeckrx BenuurH. OriepaTtopbl KOOPAWHATBI, UMITy/bCa U KUHETUUeCKOM
sHepruu. Omneparop ['aMunbTOHA YacTULbl B MOTeHLMaIbHOM Tiosie. DU3MYECKHUN CMBICI
BO/HOBOW (yHKIMU. CpegHee 3HaueHWe (Pu3NueCcKord BeqnurHbl. COCTOsIHHME, B KOTOPOM
¢du3uyeckas BeMUMHa MPUHUMAET OMpeJenéHHOe 3HaueHue. Pelykiusi BOTHOBOW (DyHKLIUU
nocsie u3MepeHus. COOTHOIIeHWe HeorpeAenéHHOCTH [eli3eHOepra mAJisi KOOpAWHAThI U
umMmIyabca. Grusnueckuii CMbIC/ CKasIPHOTO MPOM3Be/leHNs1 BOTHOBBIX (DyHKI[UIA.

3. BpemenHoe ypaBHeHue I1IpéaunHrepa 115 BOJHOBOM GyHKIMH. CTal[MOHAPHbBIE COCTOSIHUS U
cTaioHapHoe ypaBHeHue IIIpéauHrepa, BpeMeHHas 3aBUCHMOCTb BOJHOBOW (DYHKIIMH
CTAL[MOHAPHOTO COCTOsIHUS. KBaHTOBOe ypaBHeHHe Hepa3pbIBHOCTU. OriepaTop 3BOIOLIWH.
[Tpencrasnenue I'eiizenbepra.

4. CobcTBeHHBIe (DYHKITMM O[HOMEPHOTO oreparopa I'aMuibToHa cBoO0OAHOM uacTulibl. CIIeKTp
raMUIBTOHMAaHa CBOOOAHON uacTHUIlbl. BO/THOBOM IMakeT W JBMKeHHWe CBOOOJHOW YaCTHIIBL
PacrinibiBaHMe BOTHOBOTO MakeTa (KauyeCTBEHHOEe OMMCAHUE).

5. By raMibTOHMaHa 4acTULbI B IOTEHL[MaIbHOM T10J1e B OJHOMEPHOM Cjyyae. ACUMITOTUKA
BOJIHOBBIX (DYHKL[MM COCTOSIHUM [AUCKPETHOTO M CIVIOLIHOIO CHEeKTPOB JJisi MOTEHLMaloB
CTpeMSILUXCSI K KOHCTaHTe Ha OeckoHeuHOCTH. KaueCTBeHHBIM BHJ CIeKTpa SHEPTUU [JIs
TIOTeHLMa/IbHOW SIMBI, TTOTEeHIMAIBHOTO Oaphepa M rapMOHHUECKOro ociuisTopa. [ToHsTus
TYHHebHOT0 3¢ deKTa 1 Ha/0apbePHOTO OTpaXkeHHsl. JHePreTUYeCKUi CIeKTP OCLIW/IATOpa.



6. Oneparop opOWUTaNLHOTO MOMEHTa (onepaTop MOMEeHTa UMITy/ibca). Orepatop MOMeHTa.
CriekTp KBajpara oOreparopa MOMeHTa ( j°) M ero MpPOeKLMH Ha ocb z (j,) B Ciydae

CyIIIeCTBOBaHUS OOIMX COOCTBEHHBbIX YHKIWM /11 3TUX OIepPaTopoB. Bo3MoKHbIe 3HaUeHUs
TOJIHOTO MOMeHTa (J=j;+j>) TIpU C/I0)KeHUU MOMEHTOB j; U jo.

7. ®opmyna bopa A/ ypoBHell 3Hepruu OJHO3/EKTPOHHOrO WoHa. BosiHoBast ¢yHKius 1s-
3/IeKTPOHA (HEepesITUBUCTCKUANM CJlydail) B KOODAWHAaTHOM W WMITYy/IbCHOM TpeZCcTaBaeHuu (C
TOUHOCTBIO [0 HOPMHUPOBKHU). [I0THOCTH BEPOSATHOCTH, IJIOTHOCTh TOTOKA BEPOSITHOCTH,
ypaBHeHVe Hepa3pbIBHOCTHU /1J1g ypaBHeHus LlIpénunrepa.

8. Matpuuibl laynu. Oneparop crivHa (s=1/2). [loaHbIM yrioBoli MOMeHT. YpaBHeHUe [lvpaka.
YpaBuenue [Naynu. [TorpaBka Ha CIMH-OpOUTAILHOE B3aUMO/IEMCTBYE B C/lyuae KyJTIOHOBCKOTO
rosist. [1JI0OTHOCTE BepOSITHOCTH, TIJIOTHOCTD IOTOKA BEPOSITHOCTH, YpaBHEeHUe Hepa3pbIBHOCTU
[J1s1 ypaBHeHus [lyupaka.

9. OcHoBHasi Wjess MeTo/la TeOpUM BO3MyllleHUW. [lepBas mompaBka K 3SHepruu. OPdekT
3eemana. Oddekr Ilrapka. [lepBasi moripaBka K BOJHOBOW (YHKIIMM B HeCTal[MOHApHOM
TeOpUM BO3MYIIIEHUH.

10. IToBegeHue criiHa B MarHUTHOM TIOJI€.

11. IuddepeniimanbHoe ceueHue paccessHusi. @opmysna bopHa. @opmysa Pesepdopga.

12. Tlpunuun Ilaymu. OpHouactruyHoe mnpubmmkenue. Ilpunrun Ilaynd B 0oZHOYaCTUYHOM
NIpUOTVKEeHNH.

13. BripaxkeHue cpeAHUX 3HAUeHUM (U3NUECKUX BeJUUYUH uepe3 MaTpUlly TIJIOTHOCTH.
KBanToBOe ypaBHeHue JInyBuiisi. MaTpulja MIOTHOCTH MOACUCTEMBI.

14. Apuabarvueckoe TIpUOMMKeHWe B TEOPHUH MOJEKY/. OJIEKTPOHHbIE U KoJieOarebHbIe
ypoBHU. CHHIVIETHBIE W TPUILIETHbIE COCTOSTHUSI CUCTEMBI JBYX 3/1eKTpoHOB. OOMeHHOe
B3aMMO/IECTBHE.



