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Yupaxuenus (35 6aJ110B)

VYupaxkxuenue 1. I'paccmanoBsl yncia (5 6aJ110B)

Brrancsiure siBHO I'ayccoB mHTErpas 1mo rpacCMaHOBBIM YUCIAM I TPOU3BOJIBHON MaTpUIIBL 2 X 2.

Yupaxkuenune 2. Korepearabie cocrosinusi (10 6aioB)

IIycrs O — kakoii-To [IPOM3BOJIBHBIM BTOPUYHO-KBAHTOBAHHBI orepaTop. VcIionp3ysi KOorepeHTHbIE COCTOSHUS, BBIPA3UTE TY(O)
qepe3 uHTerpaJl 10 KOrepeHTHbIM COCTOAHUAM, JIJId OO30HHOI'O U d)epMI/IOHHOI’O CJryvasi.

VYupaxkuenune 3. IIpeo6pazoBanue Borosao6osa (10 6asioB)

Iycrsb ecTh mapa COCTOSHUMN, OIUCHIBAEMbIX JIECCTHUIHBIMU OlepaTopaMu {dq, dJ{} u {as, dg}. Paccmorpure nuneitabie mpeobpa-

30BaHAA BHJIA:
~ S u v “ ay - 131
B=UA, U= <v’ u’) , A= <&£> , B= (IA);) (1)

1. IIpu kakoM ycmosum Ha Marpuity U (Ha umcna u, v, v, v’) Takoe mpeoGpa3oBaHue, HOCsINEE HA3BaHHUE IPEOOPA3OBAHMSI
BorosoboBa, sBisieTcss KAHOHUYECKUM — COXPaHsieT KOMMYTAIMOHHBIE cooTHomieHns? Paccmorpure 6030HHDIH 1 dbepMu-
OHHBIN CIIydaii.

2. Paccmorpure npeobpaszoBanust Borositobosa ¢ BemectBerabiMu Ko3ddurnmentamu. [lokaxkure, aro marpuity U MOXKHO STBHO
IapaMeTpU30BaTh B TePMUHAX TPUrOHOMeTpudeckux dbyHKIWMA sin, cos (1 depmuonos) u sinh, cosh (ays 6030HO0B).

VYupaxkxuenue 4 (10 6asioB)

Ucnonn3ys npeobpazoanue Boromobosa, quaroHau3yiTe CaeayIoninii TaMIIbTOHIAH:

H = w(alay + abas) + A(aras +alal), w>A 2)

Paccmorpure 6030HHBII U (DEepMUOHHBIN CJTy9aii.

Banagda. Cnaboneneasbubiii Boze-ra3 (65 6aJs10B)

B nanHoil 3a/1a1e MBI OyieM paccMaTpuBaTh CiaabOHEn eabHbI Bo3e-ra3, onuchBaeMbIil CJIEYIOMMM TaMUIBTOHUAHOM (B pam-
Kax 6OJH>H_IOI‘O KaHOHNYECKOI'O chaM6JIH C XUMHNYECKUIM IIOTEHIINAJIOM [L)I
N, oo - VUiV L gl
H’EH—,uN:/dx 7—M\I/T\IJ+§\I/T\IIT\I/\I/ (3)
m

1. Mcnonbays dbopmannsm GyKIMOHAIBLHOIO HHTETPAJIa, HAllInTe «Ce/I0», COOTBETCTBYOINEE CIIOHTaHHOMY Hapymieruto U (1)
CHUMMETpUU — <«KOHJEeHCATHOe» pererue g (x). s mpocToThl MOXKeTe BHIOPATDH €r0 BEIIECTBEHHBIM.

2. Kpagparwunbie QpJIyKTyaluu B OKPECTHOCTH 3TOTO «CEJIa» COOTBETCTBYET KBA3MIACTUIAM — OHM COOTBETCTBYIOT 3JIEMEH-
TApHBIM BO30YKJIEHUAM CUCTEMbI. UTOOLI MX HANTH, MIPEJIAraeTcs NCIOIb30BaTh (hOPMATU3M BTOPUIHOTO KBAHTOBAHMUS;
IJISL 3TOrO PACCMOTPUTE KAHOHIMYECKOE ITPeoOpa30BaHUe IOJIEBBIX OIEPATOPOB \il(a:) = Yo(x) + z/?(a:), IIOCJIE 9€ro TaMUJIb-
tonnan H' pasioKuTe 10 KBaPaTUIHOIO MOPSIKA IO 1&(:{:)



3. (20 GanuoB) Ijist AMATOHAIM3AIMN TIOJIYIEeHHOTO TAMHUJIBTOHMAHA TEPBBIM IATOM CTAHIAPTHBIM OOPA30M MepeismTe K
upeobpazosanuio Pypee Y(x) = ﬁ > Gre’ ™. Tlocite Taxoil MOJCTAHOBKH, B raMUJIBTOHHAHE JI0/DKHBI BOSHUKHYTh «aHO-

MAaJIbHBIE» UJIEHDBI, HE COXPAHAIOIINE TUCIO TACTUI, — BUIA (gl _k-

4. (20 GasoB) Ucnosnbsys npeobpasosanne Boromofosa (CM. ynpakHeHWe) BUIA dp = ugbk + vka_,c7 MaroHaau3yiTe
TIOJTy I€HHBIH TaMUJILTOHUAH, IPUBE/IA €ro K Buay H = Zp §pb;gbp—|—const. Haiimure crieKTp KBa3UIaCTUIHBIX BO30Y K ICHUI

Ep-

5. (25 GamioB) Borumcsmre cpejiHee 9UCI0 HAJIKOHICHCATHBIX dacTul, Ni = <N1> = [dx <wT(x)w(m)> B mponecce pe-
[IEHUsT MBI TPEJIIOJATATN, UTO MPAKTUYECKH BCE YACTUIILI HAXOJATCS B KOHJEHCATE, TOITOMY MMOCTPOEHHAS TYT TEOPUS
paboraer TosibKO ecau N1 < N. s BeisicHeHnst GU3NIECKOrO CMBICIIA Oy YeHHOTO KPUTEPHS, YI00HO MapaMeTpPIU30BaTh

KOHCTAHTY CBSI3M ¢ Yepe3 JJINHY PACCesHHs ¢ COIJIACHO! g = 47#.

1 Iuna paccesHus — 9TO XapaKTepHCTUKa 3aladn paccesuusa. OHa onpemessercs KaK aMIUINTYIa PACCeaHUs MEIJICHHLIX YacTUIl B S-KaHaje —
f(0) = fi—o = —a (E — 0); u 4epe3 Heé BBIPAXKAETCS CEYEHHE PACCESTHUs COTNacHo o = 4ma?. CTOUT TOJTBLKO OTMETHTE, YTO B JAHHOM CJTydae MBI
UMeeM JIeJIO C pacCesHUEM TOYK/IECTBEHHBIX YacTHIl, U3-3a Y€ro HEeKOTOpble CTaHIapTHBIE (POPMYJIbl U3 3aJa9U PacCesHus TPEOYIOT MOIUMDUKAIIIH.



