MATEMATUUYECKUE OCHOBLI KBAHTOBOI MEXAHUKU 2021

cpok caaum 30 oxTaOpa 2021r.

1. Hacruma gsuxercs B (ha30BOM IPOCTPAHCTBE ¢ KAHOHUYECKUME KOOpAUHATAMA T = {Z;}i=123 €
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SIBJASIOTCS WHTerpajaMu jaBrkennd. JIokaxknTe, 970 KOMIOHEHTHI BEKTOPA MOMEHTa WMITY/IbCA Y-
crunpl M = Z X P TakKe IBJIAIOTCI HHTerpajJaMi IBUKEHUS.

2. BuyTpenHue cTereHn ¢BOOOMBI 3aKPEIIEHHONW B MPOCTPAHCTBE KBAHTOBOI YACTHIIBI (CKazKeM,
9JIEKTPOHA B JIOBYIIKE) OMUCHIBAIOTCA HOPMUPOBAHHBIM BEKTOPOM 2-MEPHOTO KOMILIEKCHOTO TTPO-
CTPaHCTBA.
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KpanTOBasg 9acTuIa HAXOAUTCA B COCTOSHUM, IPO KOTOPOE M3BECTHO, YTO BEPOSATHOCTD MOJIYyYNTh
. h w2
npu m3MepeHny Hab/IIo0AaeMoii S1 3HaUeHne § PaBHA Pg —pjp=SIN" W, e w € [0, /2] — napamerp
3a/1a41.

a) Haiigure obmuii Buj cocTosHus |¢), yAOBIETBOPSIONIEro yCa0BMIO 3ajaun. OJHOZHAYHO JId
OHO OMpeJIeeHo?

6) st KazkI0r0 U3 TOCTPOEHHBIX B MyHKTE &) COCTOSTHUI PACCIUTANTE BEPOSITHOCTD Pgyenss 1O~
JYYUTb [IpH u3MepeHnn HabsogaeMoit Sy 3Hadenne h/2. TIpu Kakux yC/I0BUSAX HA W BO3MOXK-
HO, 9TODBI Psyensa = Ps,—n /2? OnrosravHO Jin (DUKCUPYETCS COCTOSTHUE |¢) 3aIaHneM 3HaYeHui

pslzh/Q u pSQ:h/Q'

3. Buayrpennue crermenu ¢BoOGOIB 3aKPEIIEHHO B TPOCTPAHCTBE KBAHTOBOI YaCTHIBI (HAIPUMED,
ATOMA B KPUCTAJLIE) OMHUCHIBAIOTCA HOPMUPOBAHHBIM BEKTOPOM 3-MEPHOIO KOMILJIEKCHOTO TPOCTPAH-
CTBA.
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YAOBJICTBOPAIOIIE KOMMYTallMOHHBIM COOTHOIICHUAM
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a) OmnpezemuTe BO3MOKHbBIE PE3YJIBTATHl W3MEPEHUsT SHEPTUM YACTUIBI M COCTOSIHUSI, B KOTOPBIX
OHA MOXKET 0Ka3aThCH MOCTIe M3MEPEHNSI.

6) C kakoii BEPOTHOCTBHIO Mbl MOJIyYMM BCE BO3MOXKHbBIE 3HAYEHUS MPOEKIMM ClMHA, S3, €Cjn
JI0 M3MEpPEeHUs] CHCTeMa HaXOJIWJACh B OCHOBHOM COCTOSIHUW (T.e., COCTOSIHUM C HAWHU3IITAM
SHAYEHUEM YHEDPIUN ).

B) Borumcsure cpejiaee 3HAUEHNE U TUCIEPCHIO TPOEKITHN CIUHA S9 IPU W3MEPEHUH €€ B OCHOBHOM
COCTOSIHAMN.

r) llpeamosiaras, 4To B HaYabHBIH MOMEHT BpeMeHH ¢ = () JacTHIA HAXOIMIACH B COCTOSHUN

1
|po) = % 1 | ¢ paBHOBEPOSITHO pacIpee/ieHHBIM 3aHaUEeHUEM TTPOEKIINU ClinHa, S3, OIpee-
1

JIATE ee COCTOSTHNE B MIPOU3BOJIbHBI MOMEHT BpeMeHH. BBIUnCInTe BepOSITHOCTL O0HAPY KHUTh
9aCTHUILy B MOMEHT BPeMeHU ¢ CHOBA B COCTOSIHUM | ).

Mengerca ju co BpeMeHeM BepOSITHOCTh OOHAPYKWUTH GaCTHILY B COCTOSTHUHU C OTPETCTEHHBIM
3HaUYeHHeM SHepruu?! (OTBETHTE Ha BOIPOC JIJIS KAYKJIOT0 BO3MOXKHOTO 3HadeHust sHeprun) [lo-
Temy?

1) B ycroBusix myHKTa T) OMpeIesuTe CpeiHee 3HAUYCHWEe TPOEKINU CIUHA So B MPOU3BOJIHHBII
MOMEHT BPEMEHH t.

4. BHYTpeHHee COCTOdHHE CHUCTEMBI U3 ABYX BS&HMOﬂGﬁCTByIOHLHX KBaHTOBBIX YaCTHUII OIIUCHIBACTCA

BEKTOPOM
sy ® |¢@) € C? ® C?,

a ee IBOJIONNA BO BpEMEHU 3aJ1aeTcsd onepaTopoM laMuabTona
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rne S wm S — omeparopsbl CrWHA TEPBOH U BTOPOI wactunpl (cMm. 3amady 2). Tlepsoe coara-

eMOe TaMIJILTOHAAHA OIMMCHLIBACT B3aMMOIEHCTBHE COUHOB YACTHIl, a JBa IOCJCTHAX — JeficTBre
Ha YaCTHIbl BHEIIHEr0 MarHUTHOTO I0Jisi, HanpaejaeHHoro Bosb ocu OZ. Tlapamerp 5 € R\ {0}
XapaKTepu3yeT MarHuTHOE I0JIE.

a) OHpeﬂeJ’[HTe BO3MOZKHBIC 3HAYCHUA SHEPIruv CUCTEMbI 1 OTBCYAIOIINEC UM BEKTOPbLI COCTOAHMA.

6) Kakne u3 HaO/II01a€MbIX BEJTHINH
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COXPaAHAIOTCA TTPU 3BOJIIOINN CUCTEMBI BCQF,H&? KaKI/Ie COXPAHAIOTCHA JIUIIH TIPW OITPEeIEJICHHBIX

BHAUEHHUSIX IMapamerpa (37

B) B navasbHbIil MoMenT Bpemenn t = 0 cucrema HaXOWJIACH B COCTOSTHUM

wo) = (1],

Kakosa BeposiTHOCTH HabJIIOATH B MOMEHT BpeMeHu ¢ cucteMy B coctostaun |W(t)) paBHOM
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r) Jlns mabrogaemoit (S ) OTIpeJeINTe €6 MUHNMAJIBHOE I MAaKCUMAJIbHOE BO3MOKHBIE 3HATE-

HISI, & TAKZKE COCTOSHUS, B KOTOPBLIX 3TU 3HAUEHUsT HAOIIOIAI0OTCH.
52 5
B ycioBusix myHKTa B) pacCuuTaiiTe cpejiHee 3HAUCHUE <S > U TUCTIEPCUIO A(S

BpeMeHH T.

2
) B MOMEHT

5. (meobsizarenbHast) Tocrpoiite peanmmsanmio onepaTopos cnuna S;, ¢ = 1,2, 3, B 4-MeprOM
KOMILJIEKCHOM TTPOCTPAHCTBE, €CJINU U3BECTHO, UTO S3 331aeTCsl JUATOHAJIBLHON MaTpUIieii:

Ss = diag{3/2,1/2,-1/2,-3/2}.

ITpuaymaiite peanuzanuio OMEPaTOPOB CIIMHA B KOMILJIEKCHOM MPOCTPAHCTBE MTPOU3BOJILHOM
pPa3sMepHOCTH.



