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Yupaxkuenusi (40 6aJ110B)

VYupaxkuenune 1 (20 6aioB)

2
UccieyiiTe nmpsiMOyro/ibHYO JIByMEPHYIO sIMy B 0OpaTHOM IIpejiesie riry6okoit simbl Uy ~> % O1ieHnTE KOJIMIECTBO CBSABAHHBIX
COCTOSTHUIT B siMe JIJTsT (DUKCUPOBAHHOI'O OPOUTAJIBHOIO KBAHTOBOT'O UUCTIA M € Z, & TAKXKe [TOJHOe YHUCJIO CBSI3AHHBIX COCTOSTHUIA.
Ompejienure IPOMEKYTOUHYIO ACHMIITOTUKY YPOBHeH sHepruu F, ,, (MHTE€PECHBI BBICOKOJIEXKAIIME YPOBHHU, HO He OJIM3KHE K

«BEpXY SIMBI» ).

Vupaxkuenud]| 2 (20 6a10B)

Oupezesnre BOJHOBYIO (DYHKIUIO JUlsl JiBUKeHUsI B TpéxmeproM Kynonosckom norennuase U(r) = —a/r gacruip! ¢ opburasib-
HBIM KBAHTOBBIM YHUCJOM L Ha cTporo Hysaesoit sxnepruun F = 0.
Vxasarue: cCOOTBETCTBYIOIIEE CBOIUTCS K ypaBHeHHIO Beccers.

Bagayu (60 6asi0B)

Banaua 1. IlTaposas nosocry| (20 6ansos)

PaCCI\/IOTpI/ITe TpéXMepHyIO JaCTHUILYy MacCChbl M, ABUXKYHIYIOCA B TpéXMepHOﬁ IJ.IapOBOfI IIOJIOCTU paJauycCa a C OECKOHEYHBIMU
CTEHKaMHM:

0, |rl<a

00, |r|>a

Ur) = (1)
KakuMm ypaBHeHHEM OIIPeIe/IsIIOTCsI YPOBHU HEPrun ¢ (PUKCUPOBAHHBIM OpbuTaabHBIM MOMeHTOM L7 Pemiure ypaBHeHUE TOYHO
s L = 0, a Takake TpUOJINKEHHO JJIs BBICOKOJIEXKAIIMX YPOBHEl sHeprun ipu L > 1.

Vrasanue: cBOOOIHOE IBUXKEHHE B TPEXMEPHOM IIPOCTPAHCTBE TaKKe CBOAUTCA K (pyHKIusM bBeccejisi, HO ¢ MOJIyIEIbIM
HHIEKCOM Jy, 4 1/2(2) (KOTOpBIE, B JeHCTBUTEILHOCTH, Crell.yHKIMAMI He ABJIAIOTCA, a HMEIOT SBHOE NPEJCTaB/ICHHE Uepe3
OOBbIYHBIE TPUIOHOMETpUYECKUE (DYHKIHN).

Bamaua 2. Crynennka (40 6assioB)

Omupenenure K03DbUIMEHTH TPOXOKIEHNUST U OTParXKeHHst OT noTeHmana U(x) = %UO tanh Z. Ykazanue: Ipu OMOITU 3aMeHBI

€ = —e2%/% 3aiaua NPUBOAUTCS K THIEPreOMETPUICCKON (DyHKIUN o F] .

13anaya MMeeT ABOIHYIO BaskKHOCTH B KBA3HKJIACCHUECKOM NpUGIMKeHHH. Bo-mepBbix, 63 9Toif 3aja4n He IOJTydaeTcsi MpaBHIbHAs (hOpMy/Ia
ypoBHeit sHeprum aToma Bogopoga FE, = —Ry/n?, moromy urto B dopmyne Bopa-3ommepdensaa HeMpaBUILHO ONPEeNsioTcs $ha30Bble CIBUTH, O
4ém OyjeT 3aja49a. A BO-BTODPBIX, y»Ke B KomiuiekcHOM Meroje WKB stor ciiyuaii onmuchiBaeT CIIMBKY, KOIJa KBa3HKJIACCUYECKAsi TOYKA OCTAHOBKU
B KOMILIEKCHOM IIJIOCKOCTH HAXOAMTCHA OJU3KO K mosocy. HakoHen, CTOUT OTAEIbHO OTMETUTH, 9TO TPeOOBAHME CTPOrO HyJIEBOH dHEprun (GU3MIECKH
OTBEYAET TOMY, YTO MbI HAIIIM ACUMIITOTUKY BOJHOBBIX (DYHKIUN HA MQAbLL SHEPIUSX, COOTBETCTBYIOIIUX HE OYEHBb OOJIBIIIUM PACCTOSHUSIM.

2Takasi MOZIEJIb OIMCHIBAET TAK HA3BIBAEMBIE 9JIEKTPOHHBIE Iy3bIPEHl B CBEPXTEKYUEM IeJIHI



