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Yupaxkuenus (20 6aJ110B)

VYupaxkuenune 1. YHurapHasie marpunsi (5 6ayioB)
ITokazkuTe, 9TO yHUTAPHBIE MATPHIIBI, KAK M 9PMHUTOBBI, JIMATOHATN3YEMBI. YKa3aHue: MOKAZKUTE, 9TO SPMUATOBA M AHTH-IPMHATOBA
9aCTh YHUTAPHOTO ONEPATOPA JIMATOHAIN3YEMbI COBMECTHO.
VYupakuenue 2. 3amena 6asuca (5 6amioB)
B KBAHTOBOI MeXaHHKe 3aMeHa GA3UCA PeaTu3yeTcs YHITAPHBIME npeobpasopanusvi [¢) = U ).
1. TlokaxkuTe, 9TO FAMIIHTOHHAH DK 9TOM 3amensercs va H' = UHUT,
2. Iocnenmee yTBepz/ienne HeobX0MMO MOMMHUIPOBATH, €C/N YHUTAPHOe NPeobpasoBaHue 3aBUCHT SBHO OT BDeMeHH U=
U(t). TlokaxxuTe, 9T0 B TAKOM CJIydae FaMEILTOHHAH HeoOxomuMo 3amenuts va H' = UHUT — iUd,U".
Yupaxkuenue 3. Marpuupt Iaynun (10 6asinos)
ITokazkure ciemyiomue cBoiicrsa MaTpuil I[layim (110 MOBTOPAIONMMCS HHEKCAM [OPA3yMEBAETC CyMMUPOBAHNE):
1. Omnn, coBMecTHO ¢ eauamanoii Marpurieit 00 = Iy, IpeacTaBIIOT COBOM GA3NC B IPOCTPAHCTEE SPMUTOBBIX MATPHIL 2 X 2.

2. OHH YJIOBJIETBOPSIOT CJICYIONIIMI IIPABHIIAMI IePeMHOKeHnst: 660 = 5aﬁﬁ+ieam6" (a, B,y € {z,y, 2}, a €apy — cuMBOI
Jlesn-YeBntsr).

3. Onu yI06HO 9KCIOHEHIUUPYIOTCs: eXp(ian,d®) = cosa + in,F* sina (TyT n — IPOU3BOJIBHBII €MHUYHBIA BEKTOD). Yka-
3anue: Pa3IOKHUTE SKCIIOHEHTY B PsJI; W3-3a IIPOCTOTO IIPaBUJIa NPOU3BeaeHus MaTpull [1aym, MpousBOIbHBIE CTEIIEHH OT
UX JIMHEIHBIX KOMOMHAIUI BBLIYUCISIOTCS JIOCTATOYHO IIPOCTO.

Bagauu (80 G6asioB)

Bagada 1*. Ocumsuisaiuu Pa6u (50 Gasnsios)

Ha nByxypoBHEByIO crcTeMy HaKJIaIbIBAETCS IEPHOJUYECKOE II0JIe, KOTOPOE MOKET BBI3BIBATH II€PEXONBI MEKIy ITOW Iapoit
YPOBHeIA:

. €1 Vefiwt
H(t) = ; 1
0= (v ", (1)
B HavaJgbHBII MOMEHT BpeMeHH CHCTeMa Haxoimiaach B cocrosuuu |¢(t = 0)) = [1). Oupemenure BepoATHOCTH OOGHADYXKUTH €€

B COCTOSIHUM |)) depe3 Hpou3BOJIbHOE BpeMd ¢. UTO HPOMCXOAUT NPH PE30HAHCE, KOTJa OTCTPOWKA YacTOTBl 0 = £1 — €9 — W
obpalaercs: B HOJIb?

Vrkasanue: mokazkuTe, 9TO OT 3aBHCUMOCTH I'aMHJILTOHUAHA OT BPEMEHHM MOXKHO M30aBUTBLCA <IIEPEXOJOM BO BPAINAIONIYIOCs
cucremy orcuérar (rotating wave approximation) — yHuTapHbIM npeobpazoBanueM (CM. yrnpaxKaenud 2, 3) Buia U (t) = efo=wot,
Yemy paBHA COOTBETCTBYIOIIAS IACTOTA Wo?

3amaua 2. /IBa cuuna (30 6assoB)

Haitiure ypoBHEM 9HEPTUH U COOCTBEHHBIE COCTOSIHUS JIJI CJIEJIYIOMIETO TaMUILTOHNAHA, OMUACHIBAIONIETO CUCTEMY JIBYX B3AMMO-
JeficTByomux cuuaoB 1/2:

H=—J (o) -03) =—J(6%0% +0V0) +0%0). (2)



