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Oo6iias xapakTepucTuka paboThbl

AKTyanbHOCTb TEMBI

WrTerpupyemere cucreMel, Takue Kak ypasaerue Kopresera-ne ®pusa, He-
nuneriHoe ypasHerue lllpenunrepa, ypasuerus sin-I'opnor u [eitsen6epra
BCTPEYAIOTCA B 3ajadax CaMOU Da3HOM (U3MYECKON HpUpPONLI. ODTHU CH-
CTeMbI O0JIaNalOT yIUBUTEILHBIM MATEMATUIECKUM CBONCTBOM-CKDPLITOM
anrebpanveckoyl CUMMETpPHel, IPUBOMAIIEN K WHTErPUPOBAHMIO C IIOMO-
IIbI0 OOPATHOM 3a0aYM PACCESHUS HJIS BCIIOMOTaTEIbHOIO JIMHEMHOTO OIle-
paropa. VIHTerpupyemele cucreMbl 06/IamaloT TAKAME 3aMEYaTETbHBIMI
CBOMCTBaMH, KaK OECKOHEUHEIE CEPUM 3aKOHOB COXPAHEHHs, 6MTaMMIbTO-
HOBOCTb, COIIUTOHHLIE PEIIeHNs, TUCKPETHLIE rpynnsl cuMMerpuit. o He-
NIaBHETO BPEMEHH B TEOPETUIECKOM (DM3MKE OTPOMHYIO POJIb UTPAJIM CHMMe-
Tpun Héreposckoro Tuma, mpencrasisiomue co6oil HempepLIBHLIE TPYIIIbI
npeobpasoBaHuil. B nocientee BpeMs GBIIO OKA3aHO, YTO MHOTTE BaKHEIE
CBOMCTBa MHTEI'DUPYEMBIX CHCTEM, BKIIIOUAS SBHBLIM BUA UX CONMTOHHBIX
PEIIEHNH, TECHO CBA3AHBI C TUCKPETHBIME CUMMETPUAMU- aBTONPeobpaso-
BaanaMu Bokmynna. Tema mamuO#l muccepTanmoHHON PabOTHI CBSA3aHA C
TeM, YTOOBI I0Ka3aTh HETPUBHUAIBHYIO PO 9TUX IPEOOpPa30BaHMIL B TEO-
PUU MHTETPUPYEMEIX CHUCTEM, B YACTHOCTH IIPOAEMOHCTPUPOBATEL UX 3HA-
YeHUE IJIs1 MOCTPOEHUs OEPATOPOB PEKYPCHH B CIIy4Yae ONHON IIPOCTPAH-
CTBEHHOM IlepeMeHHOM. AKTyaIbHOCTb PaGOTHI I TEOPETHYECKOR 1 MaTe-
MaTUYECKOl (U3NKM CBA3aHA eIlé U C TeM, YTO B HeW pa3paboTad dhopMa-
nu3M nostydenus uaTerpupyeMeix (1+1) u (1+2) moTokos, HHBAPUAHTHEIX
OTHOCUTENBHO npeobpasosannit Bakmynna, 6e3 ucnonb3oBanus onepaTop-
HOrO (hopmaIm3Ma.

Henpio HacTosIIE PAa6OTHI ABJIAETC:

1. Ucnonb3oanue npeobpasoBanuit Bokmyrma miis mocTpoenus pekypcu-
OHHBIX OIIEPATOPOB yPABHEHUs CUMMETDPHUM B CIIydae OTHOM IPOCTPAaH-
CTBEHHOH IIepEeMEHHOM.

2. Paspa6orka dopmanmsma, albTePHATHBHOTO OIEPATOPHOMY, KOTOPHIT
HO3BOJISIET CTPOUTH OECKOHEUHBIE MEePAPXUN WHTETPUPYEMBIX CHCTEM
KaK B CIIy4Yae ONHOU, TaK ¥ ABYX IPOCTPAHCTBEHHHIX IEPEMEHHBIX.



3. IlocTpoenue peKypCHOHHBIX ONEPATOPOB YPABHEHNS CUMMETPUHA B CIIy-
Jae HECUHT'YIISIPHBIX 3aBUCAMBIX MATPUYHBLIX IIE€PEMEHHLIX IPOU3BOIIL-
moro pasmepa N X N.

4. IlocTpoenue dbopmanu3Ma pelIeHNs YPaBHEHUS CUMMETDUHU B CIIydae
CynepcuMMeTpHUYHOM perérku Tonsr.

Hayunas moBrM3Ha paGoOTHI COCTOUT B:

1. Momyyenun HEOGXOONUMBIX U HOCTATOUHBLIX yCIIOBUM MHBAPUAHTHOCTH
KOCOCHMMETPHYHBIX OIEpATOPOB HYJIEBOTO, IEPBOTO M BTOPOIO IOPSI-
KOB OTHOCHUTEJILHO IIPeobpa3oBaHuil BakiTyHIa OnpenenéHHOrO TUMA.

2. Pemtenun ypaBHEHNs CUMMETPHUE B CIIy4Yae OMHON U ABYX MPOCTPAH-
CTBEHHBIX IIePEMEHHBIX 6€3 UCIOIb30BAHNS OIIEPATOPHOrO GOPMAIN3MA,
ONMpasiCh Ha CKPHITHIE I'PYIIIOBEIE CBONCTBA OUCKPETHBIX CUMMETPHIA.

3. Pemrennn ypaBHEHWS CUMMETPHY B CIIy4Yae ONEPATOPO3HAYHBIX 3aBHU-
CHMBIX IIepEMEHHBIX.

4. TlocTpoennu nepapXum NHTETPUPYEMBIX CACTEM, HHBAPUAHTHEIX OTHO-
curensHO N = 2 cynepunTerpupyemoit moncranosku Pepmu-Tomw.

JIOCTOBEPHOCTHD IOy YEeHHBIX PE3YIILTATOB CIEAYET HEOCPENCTBEHHO U3
MaTeMaTHYeCKOro allapaTra, UCIOIb3yeMOro B paboTe.

TeopeaneCKaa IOEHHOCTHb AUCCePTAINN 3aKJII0YaeTCs:

® B HOBOM B3IVIiZle HA OUCKPETHBIE CUMMETPUU UHTEIPUPYEMBIX CUCTEM,
KOTODPBIN 0OHAPYKWBAET LEJIbIN P YAUBUTEILHEIX CBOMCTB 3TUX IIpe-
obpa3oBaHUH.

® B IIOCTPOEHUM AJITOPUTMOB, KOTODHIE HO3BOJISIOT B SIBHOM BHIE IIOJIY-
4YaTh MHTErPUPyeMBbIE CHCTEMBI JII0O0r0 IOPSAOKa, WHBAPUAHTHBIE OT-
HOCHUTEILHO IpeobpasoBanuit Baknynna onpenenénnoro Tuma.

® B IIOJIyYeHNN aJITOPUTMOB PEIIEHNN yPaBHEHNSI CUMMETPHUH 6€3 UCIIOIb-
30BaHUS OIIEPATOPHOTO (POPMAIN3Ma B CIIy4Yae OMHON U ABYX HPOCTPaH-
CTBEHHBIX [I€PEMEHHBIX.

® B DEIICHUN yPaBHEHUSA CUMMETDUH B CJIy4Yae CYIepCAMMETPUYHOMN
pewmérku Tonsr.



Ha 3allINTY BBIHOCATCA:

1. MeTons! moCTPOEHMs PEKYPCUOHHBIX onepaTopos s (1+1) naTerpn-
PYEMBIX CHCTEM.

2. Obo61menns METONOB IOCTPOEHUS PEKYPCUOHHEIX OTEPATOPOB Ha CIIy-
9all HECUHTYJIIPHBIX MATPUYHBIX 3aBUCHAMEIX IIEPEMEHHBLIX IIPOM3BOIIhL-
HOro pasmepa N X N.

3. AnropuTMbI peleHNs ypaBHEHNS CUMMETPHHI 63 ICIOIb30BAHUS Olle-
paTopHOro opMaIn3Ma

4. AnropuTM™ pelneHus: ypaBHEHNUs CUMMETPUH IS CyTIepCHMMeTPHIHOMN
pemétku Tontr.

Ily6nukanmu u anpobanuu paGoTsl.

OcroBHOe comepXaHue UCCIENOBAHIM 110 TEME TUCCEPTAIMH OITy 6IMKOBAHO
B 5 paborax. OCHOBHBIE pe3ynbTaThl PAGOTH! JOKIIAIBIBAINCE U 06CYXIa-
nuch Ha cemuuapax JIT® OUAN(dy6ma-2000), HUMAD MI'Y( Mocksa-
2001). Kpome Toro mmccepranus ob6Cyoanach ¥ IOy UIAIA onobpeHme Ha
3acemaHnu kadenpsl ¢dusuxy BeICOKuX sHeprui MOTH.

Crpykrypa n 06b8M auccepTaimnm.

Huccepramus COCTONT U3 BBEINEHUs., YETHIPEX TVIaB, GHOIIOrpabUIECKOro
CIIMCKa, BKIIIOYAIoNero 25 HauMeHoBaHuM, 131 cTpaHMILl MAITMHOIMCHOTO
TEKCTa.

Kpatkoe conepxanue paGoThI:

Bo BBemeHum nau xpaTkuit 0630p TEKYIIEr0 COCTOSHUS HCCIIeyeMOH TIPO-
Grembl, OKa3aHa €€ aKTyaldbHOCTb, OTPAXKEHO KPATKOE CONEeP:KAHUE DPa-
O0THI.

IlepBas riyiaBa MENVKOM HOCBAIEHA UCCIIENOBAHNMIO CBOMCTB OUCKPETHBIX
CUMMETPUR (1+1) MHTETPUPYEMBIX CUCTEM U IOCTPOEHUIO PEKYPCUOHHLIX
OIIEPATOPOB C IMOMOIIBIO TUX CUMMETPUL.

Ms1 paccMaTpuBaeM Ipeobpa3oBaHWS BUOA:

@(E,u,uz,.”,gl)) =0, a=1,..,q. (1)



13 sToro npeo6pa3oBaHns MOXKHO C IIOMOIITLIO nudhdepeHnIPOBAHNUS IO IPO-
U3BOJIBHOMY IapaMeTpy t MONydnuTh ypaBHEHNE BHOA:

09 « 0%
Fy [ul + Y 8—bDJFb[u] =0, a=1,..q. (2)
J ouy

b
u

OTO COoOTHOmIEHNE HA3LIBAETCA YpABHEHHEM CHMMETPHH, COOTBETCTBYIO-
M npeobpasoBarmio (1).

YpapHenue (2) scerna obmanaer pemernenm suna F|u] = ug,, KoTopoe Hassi-
BaeTCs TPUBUAIILHEIM. VIHTErpupyemoit onCcTaHOBKOM B HasIbHEHIIEM Oy-
[eM HasbIBaTh mpeobpa3oBanue Tuma (1), ypaBHeHe CHIMMETPHE KOTOPOTO
uMeeT XOTsS OBl OOHO peIleHre, OTIMYHOE OT TPUBHUAIBLHOTO. MBI Ha3E-
Baem H(u] omepaTopoM pexypcum ypapHeHus (2), ecnu mpu neiicTBum Ha
TIPOM3BOJIBHOE PEINEHUE STOTO YPABHEHMUS NOIYYACTCS PELICHIE 3TOTO JKe
yDaBHEHH.

['nasa cocront u3 nByx maparpagos. B mepsom maparpade paccmaTpusa-
IOTCS. MHTErPUpyeMble TIOACTAHOBKA BUIA;

U= %], a=12.

npon3BonHsie Pperrte KOTOPBIX UMEIOT CIENUATLHYIO (GOpMY:

wi-(02).

Ilpu srom B,v u § asnsoTcs mubdepeHIIATLHLIME oneparopamu. Mul
HIIEM KOCOCUMMETpPHUYeCKue onepaTopsl J[u] HyieBoro, mepBoro i BToporo
HOPANKOB, YAOBIETBOPSIOIINE YCIOBUIO MHBAPUAHTHOCTH:

¢'[ulTule” [u] = Il (3)

B sroii rimaBe mpenioxena cTpyKTypa peleHns ypaBHeHMs (3) 1 momyuensr
KPUTEPUN BBILIOIHEHNS YCIOBASA MHBAPUAHTHOCTH I ONEPATOPOB C HTOI
CTPYKTYPOH.

Omneparop Hu] , ynosneTsopsomumii yciosmio:

¢'[ul H[ul''[u] = H[u], (4)
ABJIACTCA ONEPATOPOM PEKYPCUM LIS ypaBHeHUs cuMmerpun (2).

s



(1) (7)
Ecmu J[u] u J[u] ABAAIOTCA HEKOTOPEIMHU pEIIEHNAME ypaBHEHNS (3)m ome-
(4) :
patop J[u] o6paTum, To omepaTop:
O
Hlu] =J[u}J[u]”

ynoBneTsopsieT (4).
Paccmorpum B xauecTBe mpuMepa NHTErPUPYEMYIO HOICTAHOBKY:
1

— —
u=—, U=uv
v

2_ v(Inv)yy.

(1 (0
Omepatop pexypcun H[u| =J[u]J[u]~! npurnmaer Bux:
- %D —uD 1y —uD7 1ty
vD7l.v —%D +vD7 1ty

Hauvzas ¢ mpaBoil 4aCcTH CHCTEMEL:
Ut = u, Uy = —,

IOCTIeIOBATEIbHLIM IPUMEHEHNEM IOJIyYeHHOro onepaTopa H MoxHO mo-
JIY4YUTH UHTETPUPYEMYIO CUCTEMY JIF000T0 MOPAIKA.

Bo Bropom maparpade paccmarpuBaeTcs hopManm3M IOCTPOEHMS OIEpa-
TOpa PEKYPCHE IS MHTerpupyeMor noncranoBku Jlorku-BonbTeppa:

—
— Uy — Uy
U=u+——-, v=uv+ ,
p(v) q(u)
pla) =ea® +aa+ B, q(a) =ca®+va+ 6. (5)

PexypcronHztit onepaTop COOTBETCTBYIOIIEr0 YPaBHEHNS CUMMET P IMEeT
BUI:

=D + (up'(v) + yv)+  2¢(u) +yv, D1+

+au, D7 + 2eu, D7 v 42eu, D!y

2p(v) + av, D'+ D+ (yv +up'(v))+
+2ev, D71 v +yv, D7 + 2ev, D71 -y



Bropas riaBa noceamesa paspaboTke hopMaIn3Ma, PeleHns ypaBHEHNIT
CUMMETDUM B CIydae ONHOM M OBYX IPOCTPAHCTBEHHBLIX IHEPEMEHHBIX 63
HCIOIB30BAHNAS OlepaToOpHOro opmanmusMa. CyllleCTBEHHBIN aKIEHT Che-
JIaH HAa UCIHONIb30BAHNE CKPBITHIX I'PYIIIOBEIX CBOMCTB MHTET PUPYEMBIX HOI-
cTaHOBOK. I'maBa cocrouT u3 AByx maparpados.

B nepsom maparpade paccMaTpuBalOTC [BYMEPHEIE WHTETPUPYEMBIE O~
cranoBku Hap6y-Tonsr , JIorku-Bonbreppa n nBymepHOe 06061menme npe-
obpazoBanus Bakmymna mnsa ypasuenus [eiizenGepra. Haumbomee xapax-
TEPHBIE CBOMCTBA PEMYKIIMOHHOIO MEXAHU3MA PEIICHNS YPABHEHNS CIMMe-
TPUH B 3TOM CIIydae IPOCMATPUBAIOTCS Ha IPUMEPe HONCTaHOBKM JIoTKU-
BoawsTeppa .

IIpeo6pasoBanue Jlorku-Bombreppa nmeer Bumn:

I/IHBapMaHTHBIe IIOTOK! NIPUHNMAIOT BUI:
(_
Uy = Dx(Tk), Uy = ’U(Tk —Tk), k= 0, 1, 2,

Bripaxenne s T}, MOXHO 3amucaTh B hopMe:

k T T
1—Llexp<—(l+1)dl— > d,-)] / tde .. / % dat.
—00 —00

Jj=l+1

k
T, =CTy ]I
=1

rae exp(dy,) O3HAUAET COBUT BIIEBO B P-OM UiEHE KPATHOTO MHTEerpaja, a
cumBon Ly,-3aMeHy t; = uv Ha ty =uwv.

Bo Bropom maparpade Ha ocHOBaHIZ Pa3spaGOTAHHOTO hOPMAII3MA MEL Pe-
IaeM ypaBHEHUE CUMMETPUY 1 OMHOMEPHBIX ITOACTAHOBOK JIyHna-Pamxa
U MOAXGUINPOBAHHOTO HeuHeitHoTo ypasHenus [[Ipenunrrepa.

TpeTbs ryaBa NOCBsAIIEHA PACCMOTPEHHIO OMEPATOPHOTO (hOPMAIM3MA B
CiIy4dae HECUHIYIIIPHBIX MaTPUYHBIX IepeMeHHBIX pasMepa N X N.Ona co-
CTOUT U3 TPEX naparpados.

[IepBerit maparpad comepxkuT 0606IIEHIE METONOB IIOCTPOEHUS OIEPATO-

POB, YAOBIIETBOPSIONINX YPaBHEHUIO (3), IUIs CIIyydas MHTErPUPYEMbIX HIO-
CTaHOBOK BUIA:

u= ou,v], v= ©?[u, v).

IZie U,V SIBISIOTCA HECUHTYJIAPHBIME MaTpunaMu pasmepa N X N.



Bo BTopoM maparpade IpoBOIUTCSA TOCTPOEHNE ONEPATOPOB PEKYPCHN LIS
HOICTAHOBOK:

~— — o ) —

u=v"t, U= vuv — Uy + U0 0, (6)

u=v, b=u-+v vl (7)

It moncranoBku (6) peKypCHOHHBIN OmepaTop MMeeT BHIL:

E F
=G 1),
E?c]l = Bi]) = 525;?1) - 5ikust—1 *Uls — 5ljUis.D—1 * Usk,
F;gl = ‘Afi = —ugD™! U — UljD_l * Uik,

ij g -1 -1
le = Aﬂc =D v + ’UljD * Uik,
ij 1\ T I i -1 -1

Ilna waTErpmpyeMoil moacTAaHOBKU (7) PEKYPCUOHHBIA ONEpaTop IPHUHHU-

MaeT BUL:
E F
m=(e1)

E;c]l = 526§D_1 + 5“6“ij_1 cupD7 + (sljuipD_1 v DY
Fgcjl =- (Uz‘kD_l : UljD_l + Ul]'D_l . uikD_l) ,
G =- (vikD™' - vy D™t + D1 - vikD_l) ,

LZ = —5255-19_1 + &juip D7 - up D71+ 6ikvij_1 ~up DL

B Tperbem maparpade paccMaTpmBaeTCs MATPUYHBIN BAPUAHT MHTErDH-
pyemoit moncranoBku Jlynna-Pamxa:

U= (vp + vuv) Y,

0= —(vs + vuv)s + (Vs + vuv)v ™ (v + vuw).

OmnepaTop pexkypcuu B 5TOM Cilydae MOXKHO NOIYIATb U3 COOTBETCTBYIO-
IIETO OMepaTopa, A MONCTAHOBKH (6) ¢ moMoImbIo npéo6pa30BaHn;{
Muyper: ‘

q="u, T =1vy+vuv.



YersépTas riasa nocssieHa 0606IEHNIO PE3yIbTaTOB, MIOJTY YEHHBIX s
IONCTAHOBKU 'T'0nbl, Ha CiTyvail HE3ABHCHMEIX GO30HHBIX ¥ (DEPMHUOHHEIX
nepeMeHHBIX. B sToll rnase paccmannBaeTCﬂ N=2 cynepunrerpupyemas
noncranoska ®epmu-Tomsr B (1]2) cynepnpocTpalcTBe m mOCTpOEHUE CO-
OTBETCTBYIOIIEN el MepapXuy UHTErPUPYEMBIX CHCTEM. |1aBa COCTONT 13
OByX naparpados.

B nepsoM maparpacde MBI IOKa3bIBA€M WHTEIPUPYEMOCTH CAMOM TIONCTA-
HoBKE Pepmu- Tomer. Mu1 paboraem B (1|2) cymepmpocTpancTBe ¢ OmHOIM
0030HHO# TIEpeMEHHO & U ABYMs depMuoHHbIMY § 1 0, HCIIONIB3yeM CTaH-
NapTHOe NpencTasienue s N=2 CynepcuMMeTPUYHBIX (PEPMUOHHBIX KO-
BapUaHTHBIX IPOM3BOMHLIX:

0 1.0 _ 9 1.0
D=_——--0— D=_—=—_-0—.
90 2 Oz 00 2 Ox
BBonum B paccMoTpeHme mapy KHpambHEIX U AHTHKEPAILHBIX (QEPMUIOH-
HBIX cynepnoneit f(z,6,0) u f(z,6,0), ynosnersopsomux yciosno:

Df=Df=o0. (8)
Ioncranoska ®epmu-Tonsl umeer Bum:
1 /= 2 _ _q/
3 (£7=#7) = [m(d ¥ )] ©)
Cucrema 9BONIONUOHHBIX YPABHEHHIL:
0 = E o m =
S = P(.1.£:7,DF. D))
of

E:F(f7f-afl7fl>Df’Df)'

ABIIETCA MHBAPMAHTHOM OTHOCHTEIHHO DACCMATPUBAEMOR MONCTAHOBKI,

F
HUYEHUAM, KOTOPbIEe HAKJIA(LIBAET yPABHEHNE CHMMETDHH. Y PABHEHIE CHM-
METPHU IJI1 PaCCMATPUBAEMON IONCTAHOBKM MOXKHO IIOJIyYUTh, mponudde-
PEHIMPOBaB COOTHOMmEHHE (9) IO IPOU3BOILHOMY apaMeTpy t 1 0603HAYHB
COOTBETCTBYIOIIKeE IPOU3BONHEIE OT f u f wepes F u F.

F .
€CJIX 1 TOJIBKO €CIIu (byHKI.II/II/I ( = YAOBIIETBOPAIOT ONIPENEIICHHBIM orpa-



B urore nomyuaem:

o N/
1/~ = __  \ (b§F DF
—(Ff+fF—Ff—fF)= 2F DRy (10)
2 Df Df

f/
CTOH6eH ( f.—/ ) SIBIIAETCSA TpI/IBPIanI:HBIM YaCTHBIM peI.LIeHI/IeM 9TOr0 ypaB—

HeHUs. [IpyruM pelueHneM 5TOrO ypaBHEHUS SBIISETCS mnapa ( ff )
Taxum obpaszoM momcTaHoBKa SBIgETCS VHTETPUPYEMON B COOTBETCTBUH C
OIpenerieHueM.

Bo BTopom maparpade Mer cTpomm PEKYPCUOHHYIO NIPOIENYPY, HO3BOIIIIO-
UIyI0 HAXONUTh GECKOHEUHBIN HabOp YaCTHBIX pemtenuii ypasrenus (10).
[Ipencrasnsem B sBHOM Bune PEKYPCHOHHBII OIEPaTOpP LIS 3TOTO ypaBHe-
HUSL:

O+ fDD-07t-f+ —fDD-971. f—

B +13.f3—1.f —1o.fo 1. f
R=1I fl%D-a—l-f-p _(%_fDD.a—l.f_ II-
+30-fo7t-f  —Jo-fot.f

Oneparoper [T u [] numeror BHI:
DD-o7t 0
H_‘( 0 DD-a—l)’

= DD-o7' 0
H_‘( 0 DD-E)‘l)'

Omnepatop I IPOEKTUPYET BEPXHUN U HIKHII 5/IeMEHTHI cronblia Ha Ku-
PabHOE I aHTUKUPATIBHOE TOAIPOCTPAHCTBA COOTBETCTBeHHO. OmepaTop
R onpeneném ¢ TouHOCTBIO /0 IPOM3BOTLHOTO amIETHBHOTO omepaTopa,

F
YHAYTOXAIOIIEr0 CTOJIOeI] ( F, C KUpPAJIbHOU 1 AHTUKHPAIJIBLHON COCTAaB-

asomeit. B obmem ciryuae Taxoit OIIEPaTOp MOXKHO 3amucaTh B Bume CT],
rae C-pOM3BONILHEIA MATPHYHELA TICEBIO- nubdepernuanbHEIl onepaTop.
W3 Buna R cnenyer Taxxe, aro on COXPaHseT KUPAILHYIO CTPYKTYPY ypaB-
merus (10). Heiicrsyst p-pas (p € Z,) oneparopom R ma mepBoe Herpusu-
albHOE pemerne ypasnenus (10), Mbr momy4aem HOBbHIE peleHus:

(7)-x(%)



OcHoBHBIE pe3ysibTaThl paGoThl I BHIBOIKI.

1. B ciyuae omHO# TPOCTPaHCTBEHHOI [IEPEMEHHO TPEIIOKeHa, KOHKPET-
Hasd CTPYKTYPa KOCOCUMMETPUYECKNX ONEPATOPOB, YIOBIETBOPIIOIINX
ycnosuio nuBapuanTHOCTH. Ha ocHOBe aTUX OmepaTopos cTposTcs ome-
PaTOPEI PEKYPCUM YPABHEHHWS CUMMETDUU, KOTOPLIE MO3BOJIIOT HAXO-
IUTH YaCTHHIE PEIIeHNs JII060T0 MOPSAOKa LI 5TOr0 yPABHEHUS.

2. Homy4ensr 060611eHns OLEPATOPHBIX METOMOB PEIIeHNs YPABHEHMS CUM-
METpUU B CiIy4Yae HECHHTYJISIPHBIX MaTPHUUIHBEIX 3aBUCUMBIX II€PEMEH-
HBIX IIPOM3BOJIBHOTO pasmepa N X N.

3. B ciyvae omHO# M IBYX HPOCTPAHCTBEHHBIX MEPEMEHHBIX IIPEIIIOKEH
bopMaIu3M pelLeHns ypaBHEe N CAMMETPUY, alIbTePHATUBHLIH OTlepa-
TOPHOMY, OCHOBAHHBIN Ha CKPBITHIX I'DYIIIOBEIX CBOICTBAX Ipeobpaso-
Banuit Boknynna.

4. Tlomyyena nepapxusi HHTETPUPYEMBIX CUCTEM, HHBAPUAHTHAS OTHOCH-
TenbHO N=2 cymepunTerpupyemoir noncranosku ®epmu-TomeL.

10



Ily6nukanum no Teme mucceprauum.

1. V.B. Deryagin and A.N. Leznov.The two-dimensional Lotkey-Volterra
integrable mapping and the explicit form of (142) hierarchies of inte-
grable systems.

Preprint IHEP 95-24, Protvino (1995).

2. V.B. Deryagin, A.N. Leznov and E.A. Yuzbashyan. The two- dimen-
sional integrable substitutions and the explicit form of (14-2) hierar-
chies of integrable systems.

Preprint IHEP 95-27, Protvino(1995).

3. V.B. Deryagin and A.N. Leznov. The discrete symmetries and multi-
Poisson structures of (1+1) integrable systems.
Preprint MPI 96-36, Bonn(1996).

4. V.B. Deryagin,A.N. Leznov and A.S. Sorin. N=2 Superintegrable f-
Toda mapping and Super-NLS hierarchy in(1|2) superspace.
Yadernay Fizika, Vol.61, No.11 (1998) 2097.

5. V.B. Deryagin, A.N. Leznov and A.S. Sorin. The solution of the N = (0]2)
superconformal f-Toda lattice.
Nuclear Physics B 527 (1998) 643.

Pykonuck noerynuna B u3naTeNnsCKuii 0TaEN
8 Hoa6ps 2001 roxa.

11



Maket H.A.Kucenesoii

INonmucano B negats 09.11.2001
®opwmar 60 X 90/16. OdceTHas neyars. Yu.-u3n. . 0,9
Tupax 100. 3aka3 52943 '

N3 patensckuii otaenn OObeJMHEHHOIO HHCTUTYTA ANEPHBIX UCCIEIOBaHUH
Jy6na MockoBckoii ob6macti



