Samaun KoAIOKBUyMa, BecHa 2018.

1. 3apsi>keHHasI YaCTUIA BO BHEIIHEM IIOJIE.
Hanmcars mosrroe meiicTBue a1s1 3apssKeHHON TOUSTHON YACTHAINBI U 9JEKTPOMATHUTHOTO OJId. By-
JAeM CUYUTATh TI0JI€ BHEITHUM, HpeHe6peFaﬂ TeM CaMbIM MU3MCHEHUAMU HAITPAKEHHOCTU TIPpU JIBU-
JKEHNN YACTHUILI. BLIYHCINTDL TaMUIbTOHHAH YACTHUILI U HAUTH €ro MpOM3BOAHYIO II0 BPEMEHHU B
crcTeMme HabJIFogaTe .

2. InjaTanuoHHAsT CUMMETPUSI.

1) PaccMoTpuM TEOPHIO OJHOTO JEHCTBUTENBHOTO CKAIAPHOTO IO B 4-MEPHOM MPOCTPAHCTBE-
BPEMEHH, OIUCEIBAEMYIO JefiCTBHEeM
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IlokazaTs, uTo selicTBHE NHBAPUAHTHO OTHOCUTEIHHO IPEOOPA30BAHMIL JIUIATAIUN

p(z) = ¢(2) = ap(az) ,

riae a — JeifctBuTesbHbIN mapaMerp. Hafitu coorBercTByOMMil coxpanstomuiics Tok. [logobpars
TEH30p SHeprun-uMIyabca 1, Tax, 9TobbI c1e]] ero OB paBeH Hy/I0 Ha, ypaBHeruax nojd, T, = 0.

2) Haijitu aHa0r JUIATAIIMOHHON CHMMETPHN B MOIe/n JIMyBULIS B TBYMEPHOM TIPOCTPAHCTBE-
BpeMeHnu ¢ geiicrsueM
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rae 4= 0,1; a, b — HEKOTOpPBIE TIOCTOSTHHBIE, (0 — JEHCTBUTEILHOE CKAJISIPHOE TIOJIE.

3. C1aboe aBHOE HapyIIeHWE CUMMETPUN M MACCHI ‘“TICEBIOTOJIJICTOYHOBCKUX’ 0030-
HOB.

PaccymoTpum Teopuio ABYX AeHCTBUTEIBHBIX CKAJIAPHBIX TMOJIEH C JarPaHKIaHOM
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npuueM € — MaJiblii napamerp, U HETPUBUAIBHO 3aBUCUT TOJBKO OT KOMIIOHEHTHI 1. dacrs Lo
MOJTHOTO JIATPAaHKMaHa WHBAPHAHTHA OTHOCUTETHHO TiobanbHoit SO(2) cummerpun.

1) Haiiti ocHOBHOE COCTOSTHIE, COXPAHSTIOIIUICS TOK U HAMBY-TOJIICTOYHOBCKYO MOy Tipu € = 0.

2) Haiitu nergaiimyio mMomy m ee maccy npm £ # (0 B IVIaBHOM NODPsiKE MO £ (TaKyio MOZY
HA3BIBAIOT TICEBIOTOJIICTOYHOBCKOI).

3) Haiitu cBA3b MeXK/y YeTBIPEXIMBEPreHImeil TOKa, MOCTPOEHHOTO B M. 1), ¢ MCEBIOrOMICTO-
VHOBCKOHM MOION B HU3MIEM TOPAJKE MO MMOJIM OTKJIOHEHWH OT OCHOBHOTO COCTOSHUS W B HU3IIEM
HETPUBHUATBHOM TIOPSIIKE TIO €.

4. Co/iInTOHBI B MO/IEJIM HECKOJIbKUX IOJIEM.

Paccmorpum Teoputo N efiCTBUTENBHBIX CKAISPHBIX TOMei ¢q, a = 1,..., N, B (1+41)-meprom
npocrpancrBe-Bpemenu. llycrs nmorennuas nmMeer Bu
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rae U(g,...,oN) — DyHKIHOHAT MOJIEH (g, HA3BIBAEMBIH CYNEPIOTEHINATIOM.

1. IlokazaThb, UTO IKCTPEMYMBI CYTIEPIOTEHIINAIA COOTBETCTBYIOT MUHUMYMAaM TTOTEHITHAIA.



2. Tlyctb cyneprnoreniuas BbIOpaH Tak, Y4TO UMEETCs JUCKPETHOE MHOYKECTBO BBIPOZK,IEHHBIX Ba-
KYYMOB qb(l), (;5(2), .... Torma MOTYT CyIIecTBOBaTh CTATHYECKNE TOTIOJOTHYECKNE COJTMTOHBI,
MHTEPIIOUPYIONIE MEXK/y PA3JIMYHBIMKU BaKyyMaMmu (aHagOrH KUHKA). VICmomb3ys BCIIOMO-
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NoKa3aTh, 9YTO 3Heprusd F,g CONMNTOHA, WHTEPIOIUPYIOMETO MEXKIy BaKyyMaMmn o) u o)
orpanHndena cHusy, Eo,g > Y5 = |U (0] — U[¢P)]|, u musmmym smeprum mocruraercs Ha
pereHnsax ypaBHEHHUI TepBoOToO Topsanka. 1lokaszarh, NCmoab3ysa TUAPOIHHAMAUIECKYIO aHaIO-
THIO, YTO PEIeHns 9TUX YPaBHEHUH CyIecTBYIOT. [IoKa3aTh, 9T0 9TH pelnenns yI0BIeTBOPSIOT
YPaBHEHUAM TIOJIH, TTOJYIEHHBIM W3 UCXOIHOTO JIATPAHYKUAHA, TO €CTh B MOJETH CYIECTBYTOT
CTabUIbHBIE CTATUYECKHE COJIUTOHDBI C 3Heprueit Y,3, HHTEPIOINPYIONIHe MeXK/1y BaKyyMaMu

d@) u pB).

3. Ilyctp N =2,
m? A
U= Tfﬁl - gqﬁ‘;’ - O@l@%'

Haiitu muaOXKECTBO BakyymMoB B Mozesn. Vcmoab3yd pe3ysibTaThl MyHKTA 2, MOKA3aTh, 9TO
MMeeTcsl HellpePBhIBHOE CeMeHCTBO BBIPOKIEHHBIX IO SHEPTUN COJUTOHOB, WHTEPIOJIUPYIOTTIX
MeXKJy BakKyymamu ¢ Hambosbineil pasmuneil Y,g. Ha#iTu st cOMMTOHBI — 9BHO IIpH p =
Ao =1wu p =4, B KBagparypax Ipu OCTaJIbHbIX 3HadeHUAX p. llocTponrs rpaduku, n306-
parkaromue Paz/ImIHbIe COJIUTOHBI U3 3TOro cemeficrea npu p = 4. Haitru cosmronsr, narep-
DOJUPYIOININE MeXKIY OCTAJIbHLIMHI BaKyyMaMu.

5. Kunkn ¢ MoauduiinpoBaHHbIM KTHETUYECKUM YJIEHOM.
PaceMoTpuM TeOpHIO OTHOTO JEHCTBUTEIBHOTO CKAJSIPHOTO 0 B (1-+1)-MepHOM TpOCTpaHCTBE-
BPEMEHU C JIATPAHKUAHOM
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4
Tlokazars, 9TO B TEOpWH CYIMECTBYIOT PEIIeHWS THIA KUHKA 1pu J00bIX . Halitu perenve aBHO
OpH @ — 0.
6. V-tioreHiuaJi.
PaccmoTpuM TeopHo 0HOTO KOMILIEKCHOTO CKAJISIPHOTO ToJd ¢ B (d 4 1)-MepHOM IpOCTpAHCTBE-
BPEMEHH C JATrPAHKIAHOM

L= ‘auqﬁ’Q - /\|¢’7 (1)
roe A > 0.

1. Haiitu pasMepHOCTE apaMeTpa .
2. Haitru myrobanbHYI0 CUMMETPHIO U COXPAHSIOIINICS 3apsan (.

3. OnwmcaTh MHOXKECTBO BaKyyMOB. UTO MOXKHO CKa3aTh 0 MAJBIX BO3MYVIMEHUSIX OKOJIO BAKYyMa
B Mozesn (1)? Perynaspmsosars moreHnuan BOIM3M MAaIbIX 3HaUeHUH M0, UTO TponcxouT
¢ Maccoit Bo3OyXAeHWi HaJ[ BAKYYMOM B IIPEIETe CHATHS PEry/IsipU3alinm !

4. Tlokazark, 4TO B MOJIE/IU UMEIOTCsT COJIMTOHHBIE PEIIEHNS ¢ KOHEIHBIM 3apsi0M () U KOHEUHO
sueprueii E, to ecrb Q-mapnl. Haiitu 3aBucumocTh E(Q) JUI TaKUX PeIenuii, obCyanThb
YCTONYHABOCTE.

5. Hunst d = 1,2,3 naiitu Q-mapsl B aBHOM Buze. V3yuuTh MMOBeJeHUE MOJS BJIAIU OT IEHTPA
Q-1mapa.



7. BzaumMmoelicTBue ¢ HECTATUYECKNM MCTOYHUKOM.
Vz3yunm B3anMOo/IelicTBIE KOMILIEKCHOIO CKAJISIPHOTO TIOJIS ¢ B JIBYMEPHOM TEOPUH ¢ BHENTHUM HCTOY-
nuxoM suga J(t, x) = j(x)e!, rue dynkius j(2) T0KaIM30BAHA B IPOCTPAHCTEE, & W — PA3MEPHLIIT
napamerp. PaccMoTpuM jeiicTsue

/ (0,00°6" — V(66") + J(t,2)¢" + J*(t, 2)¢)dtdz

¢ U(1)-uaBapuantabiv norenrmasom V. Ha ypaBHeHnax npurkenust Ta0GABHBIA 3aps/] v MOTHAS
SHEpIHsd, BOSHUKAIOIINE B TeOpnH 0e3 BHEIIHEro NCTOIHUKA, He COXpaHsaioTcd. OObICcHUTE IPUINHY
HAPYIIEHUsT COOTBETCTBYIOIIMX TOXKIeCTB. Haliure cOXpaHAIOILYOCS JIMHEHHY 0 KOMOMHAIIIO.

8. SUSY QM wu cosinToHBI.
Caenarb pokaaj 1o pabore 1703.00277.

9. YcaoBuga Ha TTOTEHITHMAJI.
Caenars mokman mo pabore 1802.07976.



