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Utnhbm}ununLJ.&JWb ].&ht.fmb hwutnmmtlht 1; bp.hwllfl Ulhi.nwq'Ulb hwtll.UlUUlftUdml.u 
c+p.i.nwquib. :qhquitlmll' :J.>]lq.-1iw}8'. q,1'.lll. rµiqump 

U!ltlhll '1..hp.uhu1mb. 

'1lU12Ulnhwqm'tt ntnirlJ.ltfm]unub'hp.' :ppq.-um:ia-. q,1'.ui. rµiqump 
l.lm'tt Uwp.rµi3wb. 
:ppq.-t.fm:[&. q.J?.m. rµiqtnnp. 
IJ..ntphh UwhtJ.huwu 

Umu2wi.nuip. qwqt.f wq hp:UJ.ntpt]Ilth' Ul12nt!J.m1P.b. hhuiwqnumt].&]nthhhJ.tit 
Uflwruwl.l1hu1.11]ltnntl.!l, '1ntphm, 
finLUUlUUlUlU 

U1.11hhw]unum.p1wb. ui1112uru1mhn1.:[&Jnthf! l1w1whw1nl. l:; 2014pt. Uhuimhuphp.}l 23-}lb, 
dtulif! 14:00-J:ib U.:ti. UJ.ll}umhJlllb.p mhqwb. Uqqm3flb q.J?.mmqmb 1mpnp.unnnpptuJn1.1.£ 
qnpbn.:q .Pfli.-lt «Ufl20tllli h 1.11mpp.mq111h umuhf1qhh:pp ~)?.q}lqw.. 024 
thuuhwq1'.mml1wh ]unphflllli 1.t}mumtu (bpJ1mb.,UJ]i}uwh1w!i h:qptuJ!lhhJi 2): 

Utnhhw}ununt].&JlllU{! qw:£lhtlt 1; bwhnpl"W.UWl b'llZ. b. UUc+t qp.uuiw.p.wbbhpn1.U': 
Uhrp.fmq]lflh w.nUlpt.J.lllb l:; 2014p.Oqnuumup. 22-]lh: 

UU1ub.wq}tmmq1llh ]unphflllli 
q,1'.ut. f!utp.tnnl.I[Ulll ¥ :pp.q.-t.fwp. q1'.m.11nqmnp. 

'1.fi. 'timpwl1-twhiwh 

TeMa ~CCepT~HH yrnepxqi;eHa B EpeBaHCI<OM rocy~pcrBeHHOM ymmepCH'l'tTe 
Hayq:a::&Ift pyxoBO~em.: p;oKTop cpH3.- MaT. xayx 

ApMeH HepceCSCH 
O<i>~:&lI:&Ie OllllOHeHT:&I: ,ll;OKTOp cpHS.- MST. HRyt< 

JleBOH Map,11;0.llH 

,ll;OKTOp cpH3.- MST. Bayt( 

Py6eM Mamiemi:x 
Be;11;y11.~air opraHM3a.ll,ID!: 06:r.e,izyc:a:e.ITTU>dt HXCTJ'IT}'T lrAlpH.&tX 

HcCJie,zi;OBalmit, ,lfy61ra, PocCKtl 

3a.Jl\HTa cocroHTcir 23-ro CeHTH6p.s. 2014 rop;a B 14:00 11acou Ha sace~ 

cne:ivwm:mpo:ea.HHoro coBeTa BAK 024 "<P:a:sWGl .1tp;pa H 3JteMHTapHm 'UCTKI( 

p;e:HCTByro~ero IIpH HHJIA (r. EpeBaH, yn Bp.A;mxamur 2). 

c ~ccepTan;He:il: MO:>KHO 03HaI<Ol\DiT:&Cli B 6H6JIHOTexax ErY H HHJI Hl\C, A.H . .AJmxaHJma 

ABTope<l>epaT paaoc.naH 22-ro ABrycra. 

Y'ieHhlH cexpeTapb cneu.coBeTa r ,l!;OKTOp cPJIS,• Ml.T. Hay:K 
,Lt.P. Kapaxamm ,, 

{j 
ti 

!O'htlmJh lUlYlhmJimhnLl!!'JntbU h qupbbwqwb uip.dh:pu 

Uuipl'huuimJ:tquiquib :jiJ:tq]llJ.uiJJ:t quiplinp.uiqnl-J'tt Jub.:qJ:tp.hhf1J:t9 t ]1.huihqptJ.nIJ. 

(l.P,nu.[pl]t Fl'hnp.l:i.Ufl J:ttfUluuintj) lJ.unf ~zqp.P,tn tmbi.J.n.q (J;?tJ.wb.m-tfhjuwbpqllllJ.wb. 

p.uumtnntj) huitfuiquip.qhpJ:t munufhuiup.p.mFl'Jnth{!: Pmg}t zuiui t(ha 

uiqm:qhup.uiqru'tt quip.lmp.ntpl']nth_ti.g, :qp.uihp mhhh huib. l:LJ.tp.runmqrul.t 

hzwb.uiqmpl'Jntb.' 1.11ml]tu hl.t {unmnp.nufuhp.J:t mhuntpl'JUlU tfJ:i.2ngntl jtp.mlJ.mh 

hu1tfmqwp.qhpjt htutlwp. Ulwp.phJl uhbnt)?]nthhhp. htuztJ.htm tfl12nguhp.: <Ptuumwgp. 

{unmnp.muhhpjt pn1np 1.11l:mm.J.&1mbbhpJ:! npn2 hui]tnbp P,lrn1hqp.il.nri. huiuwqmp.qhpp 

ifmpp. 6.hwifi.n]umppt.hhhp. hu: Z.hmlimpuip., 11buihqf1tJ.n:q hwtlml1mp.qhp.p. 

lJ.umm.gm.tlh Ill mum.tlh111ul1pm.p1m.b.J:! zwut qutf1hnp. Jub..qp.p t: 

U1u uimhhui]unump1m.b.n1.1f ntumtlhuiuJ:tptj_nuf hb. ljnh:jinptl 

tfh]umhJ:tqwlJ.mh hu1tfmqwpqhp.jt t(jt zmp.p :qmuhp. hhmmqnmtJ.m.tf t Ul]l} 

hwtfuiqtuf1qhpp. P,hmhqp.hl]tnqa']ntUJ:! h unuqhpjtbtnhqp.hiJ:mtFl'Jill.U{!, lJ.uinm.gtlnuf hb. 

Ul]l} hmtlwl1mp.qhp.]l 2u1p.ch1tuh l]mttJ.]ll]t }ll.tuihqp.m1hhp.g. ]lu2tq hu htuu wmgmgp.2' 

n2 qnumUlU1Ull1tJ. zwpchlmb ]lbuihq1m1tU.hp., hhuiwqnllltJ.mtf t 1.11uip.pbp 

tfhJumhJ:i.quiljuih hmuuiquip.qhp..J:i. hb.uifltUtl_np tn4.uit b. q1npmt hmtftup.dhpmia1mhg: 

ilp.tq hu :qp.tJ.ma Juu11J:tp.hh:£lJ.l 1matlwh tfhian:q oqmmqnpatJ.mtf t ui111 hwtlwquip.qhpJ:! 

qnp.crnrimia1mb-uihllJm.h i.timJ.in}umquibb bpnuf uh.p.lJ.w1uighb1m tfhpn:qJ:!: 

lJ:tmtJ.]ll]t. hw]uihp iahnp.htf{! U11.Ul]iu t N 2impwhp tfhJumb.pquiquib. 

hwtfuilp.up.q.J:t J:tb.inh.qp.bl]tmia1uih 6'.zqp.ltut hwpnwhJ:t2 (p.h1.11hq:p.hl]t.ntp3mu {!UID 

l]ml-tl]ll]i, Liouville integrability}, N qm]q um qm.1q qmfm.1.11mm]ttl ('1J.mumnhp. 

tjJ.wquiqllh.:p.jt ptfumuintJ.) zuip.chlruh hummunnm.hhhp.]l qn1m.ia1m.hg' 

f'1 ..... ,F_v: {F,,fj-} = 0, ~j = L .. ,,N; fa'hn:p.htfJ:! b.wli tqhqmtf t, np. hph hwtfuiquipqp 

(2 N 2_tutj:iwl.t.J:i.) tj:inqui1J:th mru:p.ruamp1uili tfh2 F1 = const (f = L .. ,N) tfwqh.p.limpm 

qntltqmlJ.m t b. qwu:imqgtlwa, wu:iw qnnp.riJ.lhmuihhp.J.l h J:itfuim1uhh11]1 1fwlmh]:ilj 
. N 

6.llmi,!111{ump1mtfp htutfml1tup.q{! qu1:p.hl]t t php.h1 N 2uitjJ.wb.]1 T' mnpJ.l 4.!ltu ztup.chlnIJ. 

ptJ.wqlttfurnhJ:tljp.. np.!i +=.Pt:, ..• ,i?N l1nn:p.ajiumlllhh:p.{! (0,2rr) t]mt[m}utj_n:q 
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~hi!b hmunnut4u 

• 4:mnmgh1 qnplmrpt.pJmh-wh4Jm.h ipm{in]uuiquihhhpg ptJ.uiui.nU1JJ:ih 

o:qmqhhpp tip. 21llP.P tf!II}h1hhp]:i hunfmp., npmb.11 nritqhu uwhtfmuwi.J:rutl.J.ll11. 

u1mnhuglnu1 hllll.Jqhu hh qmUiu' «untJ.npml1mu» l:tJ.qlJll}Jlllh i.nunnuilm1l1g 

(ougJ:iumump.), Z.J:iqu]1 ([8]) h CP1 ([9]) i.mmnuilm1qhhpJ!: 

• 4:tunm.gh1 UllllUlUIUU!l.j.]1 h 4:nqnh]1 hm]i.nhp ]uh:q]lphhpp ]lhmhqptJ.llil. 

]!U:qhwhpuignufhhp.]1 hnp. :quiuhp.: 

• 5nqg ui1ui, Fh pu~uihu qmp.btli l:; ui.nuihm1 zUipdtfruh wuigmg]l~ (pmphtJ.wo) 

huiui.nUii.nmhhhp · oqUluiqnp.oh1ml hmtfurqmp.qp &hwq hptqm.tfl! qnpbnqmia1nt.u-

111h4.Jmh t{impnjumqUiuuhpnuf: 

• Quipqwguh1 l1nu:j>nptf tfhJ:uuih]lquihhpp. nrnmtfltumpptfUlu tfh)C)n:qhh:p:r. 

np.nhp h)luutJ.mb bu hwi.[uiquipq]:i Z.wtip.1mnh1uih)1 zll1nmt{qi.u1J:ih u mh4.Jmhw1ph 

tfumhp.J:i ll1li2uii.ntfuih t[tUI: '1)1urn1p.qh1ntJ. qnti:pnptf Uh]umhpqui]p uqqphuiqwu 

1:unfli1mnli1uihp wlilJJm.hw1J:ih tfuiug np.u1 hu :j>]lh]li.n zuipdmtf l1tui.nuipnq lmp. 

Z.wtf]11i.nnu1mh hwtfwqwp.q' quinntgh1 hnp. hwtfuiqtupq!i zwpdtfwh 

hlllutnunnmhhhpg' h1hh1ntl ulJqphwlpuh hwtftuquip.q]:i zmpchlwh 

huiutn1.11111mhlihppg: 

• Qrupq1.11glih1 tfh.iun11uhp' cpump.l:ilfl.lll uh J:unnn~hhp.p hhm lJ.Ulup.J.wo 

qnh:j>np.tf UhJ:uuih]lqU!hhp.!i m.unufhwu]lp.tfU!h hwtfU!p, 

• 2.l:imb.Jllll huitfwquip.qhp.11 hunfrup mnwMhwghh1 qnh:j>nptf tfhJ:uruh[l.qw1l1 

mhlJJmlim1J:ih UUlUj!. qrunmgh1 qnp.bn:qnt].Ujnth-U!hliJmh t[tm]ln]uwljU!hhhpp 

wlilumhui1}lh tfuiup huitfmp. b. hh1llwqn111h1 UlJU htutfwl1mpqhp]l ]lh111hqphtlimiu1mhg 

(UntUJ. hp[l.umhqphl]:mt)it]ntUJ!)' 

o t:pu111p.htfru1 fil:i1uhhp-'Unp.:qu111p.1ntl (Reissuer-Nordstrom) uh junnnw 

UJ.UlUlU!hU!phb.pp. hnpl1qnh]:i. tfnm zwpdtlnri tfwuh]:i.q, 
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I 
o cpump.litfU!l "41htfhb.Ul-q.U11fJnt.J. (Clement-Gal'tsov qunf wpu}lnb.-

11J:i1mmnhru1ph) uh J:unnnw UJ.U!tnU!hwp.hhp}l hnp.[l.qnh]:i. tfnm zuipdt.J.n.q 

tfwuh[l.q, 

o °4:1.11Ulll]tul11.11h lU!t{inqwl1U!hntpjtuh lJ;!umphtfw1 1Jwjhpu-'1ll:q:1J:i. (Myers-Perry) 

uh J:unnnw uirumU!htUp.uhp}l hnpl1qnh]1 tfnm 2U!P.dt.J.ll11. tfwuu]:iq, ru1h 

qb.UJ.Pnu(, hpp UJ.UlU1tfruh pn1np. UJ.tup.mtfhmp.hp.J! htut{ll.luuip. hh: 

Utmuw.lwb mp.mmhphhllh qb.mmij;mb. hnpnt.JFU 

Umu2J:ilt U!llqUltf qummgtJ.ht hh qnpon11mJ.U1mli-tUhiiJmlt 

t{int[tnJ:uuiqruhlibp.J? tfl1 ZU!PP Uhjul.llh]lqUllJU!h hrutfuiqw.p.qhp]:i htUtfuip: Unw2]1b 

U!hqU!tf hhp.qm3mgi.lh1 hh mtU111u1liu1qJ:i Ii qnqnb.]1 J:uhl];]lphhp]:i ph111hqptJ.nq 

J!h:qhwhp.rugmtfbl:ipl1 hnp l];Uluhp. N-~tU<{truh]1 RN tt{lnl111.1rult mwpwbmJ.UJUlh, SN 

u:j>l:ip.w1]1 Ii HN hP.UJ. hppn1n]l:q]l t[tm: Cl.Jqhwlip.wguh1ml Sphtfp1 h1-Sm11pJ:ib.hp.­

'-l]lhU1l:ip.h]:ig (Tremblay-Turbiner-Winternitz, TTW) [10-12] h '1lnu111-'-l.J:ihlllhp.h]:ig 

(Post-Winternitz, PW) [13] tfn:qh1hhp.r.' runw2P.h whqU!tf qp.tJ.ht hh 4 hnp 

unu~hp.J;llimhqniJnn htutfUlqtupql:ip SN Ii wr tnU!p.U10Ill!"JiltUbl:iJ1]l t[tu1: t:pump.htfui1 

uh J:unnn~hh]1}l. tl}l ZU!P.P tfn.ql:i1bhp]l hlllUUlJl pwgmhw]tn mhupnt.J. qpi{l:i1 l: 

ljnnp.q]lhmmhhp.Ji h ptfUJ.nqubhp.]l lJwhnh[l.q t\.hui\(mjumiumh, np:r. lJ;!u111phtfw1 uh 

J:unnnw :qU!zmmtf 2wJ1dt.J.n11 nh1ui111]:i.tJ.]:i.umpq uU!uhjiqp' UJ.UIUlwhU!p.lil:ip.}l hnppqnh]:i 

tfnm zw.pdtfwh lU!tip.1mnh1mhI! phpmtf l: untJ.npmqwb qnb:t>nptf tfhjuU!u]1qw1]1 

mhupp: Unw2}lh mhqwtf p1.11gwhm1111 qptJ.h1 hb. qnp.onqmp1m1.t-mh4Jmh 

tJ:mt{inJ:uruljU!hbl:ip.p Uljl1llU!hru3mmia1n1ubhp.J! 1:pumphtfru1 fih1uuhp.-'Unp11ump1ntf u 

t:ithtfb.hUl-q.U!lfJntJ. ub. J:unnn~bhp.]l u1mi.nmhU!p.hhp.]1 hnp[l.qnup. tfnUl 2U!f1dtln:q 

tfU!uh]:i.q]l tfn:qhlJl U!h4Jmhw1J:i.b tfmup. hUJ.tfU!p.: "4mtfU!Jtuquib ~mt{ill11.Ull1ruhnt!"Jtuh 

t:puUlp.htfrut 1JU1jhp.u-'1lhp]l uh Iunnn~p UJ.UlUlU!htUJlUU]l]l hnJl]lqnhp tfnUl 2m11diln:q 

tfumh]:ilIJ:i. tf!lI}hlJ:ig nhl}IltqgJ.l.m1J:i. 1fJ12ngntJ. uinm2[l.h ruhqmtf utn1.llgtlh1 h.u hnp. 
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ljmhqwlpn um.u:i b.µ]lul.llb.q]lt\llI[ hwtfuiliwp.ql:if1: UUluigtJ.wa hwtfwliwJlqb.Jl!t hwi.fwp. 

qp.tJ.b.1 b.u 2wp.dt.fwh lpm.tJ.!tuJ.1 huiumllll.llm.lthhpg, plt~ui.b.u hwb. pntnp hhlllp.llltlnp. 

:}>m.hl19pnl.twt UlUqlllju 2mp.dt.fuib hlllUUltUUlnthhhp.g 

'llm2JllytlllbnljtJ1llh hhM,miw.wlnn_ hp.ub.mijmh UlMJmhpb.tp.u 

Umb.hwjununtp]wh hji.tfbwqwh UlJ1Illmhpb.hp.J.?: pl(wp.litJ.wa b.h rul.llhhw..lununtpt]Wh 

«Utfl!miJ:imtf» (Summary) pu1dl1m.tf: 

1. -12'tlmhmru1J:ih 011wl:J.bhpji. mumtfbw.upp.tfmh hwtfmp umw2wpl:J.tlb.1 t 

oqIDwqnp.ob.1 qnp.aUIJ.mp1m.b-1.Uhlunth t]l.nt]l.n]uml:J.rul.thb.J1£!· lJ.urnmglJ.b.1 b.h 

qn]1an11m.pt]mh-wbl:iJm.l.t iJ:int]l.nJ:uwqwhhhpJ.?: pqwhuiwiJi.u 011wqb.b.p.p hb.l.lll!JWl 

tfnrib.1hhp]1. hwtfw]l' U]1.hqm11.Up. tl(q]]lI}JUlU tmumwhwq huiummtnmb tftuqhji.uwqwh 

IJ:U12Ul11Ltf, 2.pqu]:i. u]1.hqnttWP. uituuiwhuiq, CP1 uphqnqwp. muiuiwhu1l1 hwumwmm.h 

tfruqbpumqwh :qm2mmtf: 

2. 1'.!utnm.gtlh1 hh Ulruuiwhmqp h 1:.J.m1nh]1. luhqJ:i.p.1.tb.pp 11h1.llhqp.4.fl11 

"[!hqhwhpwgnt.tfhhp.J.l hnp qwuhp N-~wtJ:i.whp RN T::lj_qJ.PI}Jwh uiwpwomp1mh, SN 

u~hp.m]p h HN hpUJ. b.p.pn1n]1.I}]1. i.jp.i.u: 

Oql.llwqnpab.tntJ. uzwqlj_wo tfhptnq[!' qwnmgtJ.ht hh ~l:ip.2b.pu umw2wpqtJ.wa S11htfpth1-

Smpp]1bhp-"l]1buibp.b]1g (Tremblay-Turbiner-Winternitz, TTW) [10-12] h 'llnutn­

<lphmb.ph]1.g (Post-Winternitz, PW) [13] tfllI}hthb.p.p hnp unu:qhp.phmhqp.tJ.DIJ. 

gh:qhwhp.wgm.tfhhp SN h HN mwpwamp;Jmhl.thpp tJ.pw: 

3. 9mpqwgtJ.b.l hh qnh:}>np.tf tfb..lttwhJ:i.lJ.wip munufuwuJ:ipm.J.UJUlh tfhJ.UllI}hb.p.J.?:, 

npnhp hptfhtl,wa b.h Zrutfp1mnh1uihJ.1 2mnwtJ.ri.m1]1.b h wh4..Jm.hw1l1h tfwuhp]l 

wh2uil.lltfruh 1lp.m: '1ptnw]1ljhplj_ l1nh:)>np.u tfhjumh]1.qw1J:i uqqphu1qwh 

Zwtfl1ttnnh3u1h]:i. uthl:umhutJJ:i.h tfl.llUJ.?: nptlJ.b.u :)>]1.1.t]lm 2wp.dmu l1wl.llwp.nri. hnp. 

ZwtfJ:itmnuiwh hwtfwqwpq' gnt19 t uip.tJ.b.J_, ph 11h~UJ.hu qwphJ.P t uuiwhmt hnp. 

hwtfwqwp.q]:i. zwp.dtfuth hwutilwmnthhhpg b.1hh1ntJ. ul1qphwqwb. hwtfwl{wp.qJ:i. 

2wpdt.fwh hwmnwmmhhhp.]1.g: 

8 

Uiu i.fb.ptllI}l! lJ.pp.wntjb.1 t tii.u1n2b.p.n1J:i. nwg]1nhw1 A3 tfIIIJ:l:iJJ:i. b. qpw utltl]Jm.b.ui1]1.h 

tfutuJ:i tlp.w (np.g J:i.p.b.hJ:i.g hhp.l:J.wiwghmi.f t Z.l1qup qmpol:J.Ulwhb.qpp.q UlUll.llUlhuiq): 

<lhp2phJ:iu hwi.fwp. l:J.wnm.gtJ.ht l: 2wpdt.fwh hwumwmm.huhp.]1 :pmhqg]mbw1 whlJ.w.lu 

l.flJ:i.tl hWlfwqwpq, b. ut]I} O.b.ntl tnp.tJ.ht 1:: WJI} tfnql:qp. unuqhp.p.b.l.llhqp.J:iWnt.pt]UlU 

htu3mb.p ifn.uuuip. lllJJEUUlp.uthptu]ph UlUJ.tugm19: 

4. tpmnphtfw.1 uh ]unnn~b.b.p.[i up. 2mp.p tfnrihthhp.J:i. hwi.futp. putgwhUl]Ul 

l.llhupntl qp.tlht t lJ.nnp.qJ:i.hwmb.hpp Ii .lttfui.m1uhhp.J:i. qlllhnhP,l1 O.liwi.[mlum.p;nt.b., np."[! 

l:putnp.htfw1 uh p.mnn~ 11w2mmtf 2i.updlJ.n11 nh1wmfltJ.!tumpq tfwub.pq]:i' 

uiwmwhwp.hhp.]1 hnpJ:i.qnb.]1 tfnui 2wp.dtfwl.t Zuttfp.tl.llnl.t1wb.t! phpmtf t untlnp.wl:J.wh 

Jinh:}>nptf tfh]uwhJ:i.qtuJJ:i. uihupp: 

5. T::pumpb.tfwi. fl.h1uub.p.-1.,nJlilump.1ntf h ti1htfhb.Ul-q.Wl9ntJ. uh Iunnn~uhpJ:i. 

u1wmwhwp.hhp]l hnp.]lqnh]l tfnm 2wpdlJ.fl11 tfwuh]lq]l tfIIIJ:hl.ti huu.lwp w.nwho.b.wgtJ.ht 

I: wh4Jmuw1]1b. i.fw.u"[!. 111bq]Ilthw.1]1u tfwu]i hmtfwp qwnm.gtJ.b.1 hh qnpan11mp;1mb.­

ui.hlumu t]l.mJ:in]uwqw'i.iuhp"[!: Unw.2J:lh qhui.pnu.f wh4Jmhw1J:i.h tfum[! phptJ.m.tf t 

lw'il!}wm.]1 hwJ1.nhp. ]u'il!}p.]lh, np[! mb.]1 so(3) iuwphtju1Ci hwtfw~lllt]l.ntp]nt.h (b. 

hhl.llhwptup. 2wpdt.f1.uu l.flWgmgp~ hummwl.llm.h): 2-M qhuwnu( hwtfutlJ.wp.q"[! ~m.b.p 

ptwphtJ.wa hwtfw~uit]l.nt.pt]m.h h 2wpdtfwh wwgm.g]l~ hwuurn1mmbhhp.: 

6. 1:.J.wtfw1wqwh ~wiJ:inri.ruqwb.m.i.uiruu tpumpb.i.fw1 Utu]hp.u-'ll.b.µJ:i uh ]unnnw 

u1wmwhwphb.p.J:i. hnppqnu]l tfnm 2wpdilfl11 tftuuhpl:J.]1. tfllI}hlJ.l hwtftup. i.unwhO.b.wgtJ.b.1 

t 2.wtfJ:i.1=h1whp wbl:iJmhw1]1.b. Ud.l.U[!: 1'.!utmtup.tJ.ht l: nhrimq9[1m [!UUl gpl:J.J.Pq 

qnnJlilphmmb.b.p.p: 5nt.19 t mp.tll:i1, np. lJ. hhm ~wt]l.J1111.lllJ.mbm.ptJtUl:t 11huwm.tf 

wh4Jm.hi.u1]1.h tfuiup.g uul1.ug1J.n11 (nb.:qml:J.gtlwo) Z.wtfp1mnh1uih hwtfwqwp.qg 

tfwpu]1.tfw1 untUJ.b.p]lhl.llhqp:tJ.nq t. puq qnl]q i.wiJ:inqwl:J.whm.pt]Wh :qhUJ.pnti.f 

hrutf1.11UJ.1.U1.llum]uwh hi.utfwqwp.q]1.h tfuipulitfw1 um.UJ.hpp1.nnhqp.tJ.nn, l.ti'llh1m huitfl.Up 

u:iwqwunttf l: 1 2filpduwh h1.UutnwIDmb.: 
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U2J.uunnw.4pp 1ihp.JiUlJU1WltUJ} 

Umhhmjunumiu1mb. hJ:i.tlhmqmu UlJlllJnthpb.hp.g pwqi.IJ:i.gu puin11p.lri.J.h1 hu b'llZ. 

Shuwqmu :J.>J:i.qJ:i.lJ.UlJJ:l. wtlpjmltJ:i. h Sl:iuUlqwlt :J.>J:i.qJ1qw1P. lwpnpwmnp.P.w1]1 

ub.i.IJ:i.hmphhpJ:i.lt, qhqntgi.J.b.1 hlt pmquwplitl uP.2mqqm1J.ih q]ltntudnri.ntjhhp.mu: 

UhO.wtfp J:i.tl qnrp.f]?.g qhqmgi.J.h1 hh hl:rn1h1w1 i.IJ:i.2mqqw3]?.u q]?.UlmdnIJ.Utlhhpmi.I' 

• Humboldt Kol.leg. XIV International Conference 

Symmetry Methods in Physics, 

OqnuUlllup 16 - 22, 2010, OtuqqmOJip., 1'.w1mummh 

• Armenia-Dubna Workshop 

Problems of integrable (supersymmetric) systems, 

24 - 25 '1-hqlllhtlpb.pp, 2012, 'J..mphw, fimuwuUlwu 

• Armenia-Dubna Workshop 

Problems of integrable (supersymmetr:ic) systems, · 

24 - 26 '1hqmhtfphr]l. 2013, '1-mphtu, fimumumwl.i 
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U2Jutull11llhJ1h hwnntwJ.m~ 

UU1hhtujunump1mhg puu1qmgu:tb 1:: uhpmontfU]ULh]?.g, 5 q1mJulthp.J?.g, 1lltl$.mJ:i.mtl]?.g b. 

86 wumh UitupmhwlJ.nI\ qpw.qwhm.iu1wu gwhqJ:i.g: U2]u1l1Ulwupp gu:qhwhm.p 

btutl.wm 107 1::2 1::: 

U:zl!imtnw.hJ1h wul.m!mmb,nt}!tJ!ltht} 

t.hp.mantp-]Ulh tfb.2 h]?.tlllun.J.npi{wl! 1:: wz:ti.nutntuhpJ:i. UlJl.IJ:pUlqtuuntp]nthg, 

0.hwljhp.UJ.1J.utl! hu UUIUlUlwquhph m Juhajtp.hhp.g, J?.u~llll:m hwh UIU12UlUJ.W1.mtp]uth 

uhp.qtuJUigtl.nI\ hJ.ltlliUiqUih :qp.mJiahb.p.g: L.2i{ma b.h uurn1gtj_Uia UIMJm.hphhpp 

qpmmqwh unp.m1iag b. qnp.l!hwqwu urp.db.pg: 

Unm2lth qlJup uljqpmtl ghqhwltntp 0.1.tntJ. hhpl1m3mgi.J.ma 1:: ~]?.h]lm 2wp.dnuf 

l1mmmp.nI\ tfb.]utuh]lqmqmh hmtfmqmrqjl htutluip. q.-u1. tJ:i.n1Jmjuml1mhhhp.J:i. 

qwnmgtlwh qnp.l![!hiawgg [l, 2]: 

1.2 u1mp.mqrw.{>mtf q.-w. $niJ:i.nJuwqtuhhhp.g oqtnmqnp.btJ.mtf hh b.p.q~wiJ:i. 

u]lhqnqrup. mwmwhwli]l (oug.J?.uwmnp.), J:i.u~ui1:iu hwh 1'.J:i.quJ1 (u.{>hp.J:l.q) [8] 

u]lhqnq:rup Ul1llU11llhwljJ1 h CPI [9] tnmtflwu.mli]l lllnUll:ihgJ:im1ntJ. huitfmquipqb.p.p. 

m.um.tlhumJ:i.pmiaJUih hwtfwp: 

bp.q~wiJ:i. l::tJ.q!.li11Jwh U11llp.wbu1ia1munuf uphqm1wp mwmwh111lJ.l111hUipmtl 

hmutflmtnmh tfmqh]?.umquih qm2mP. hhp.tfm.l!m.ug Bi lt1mjui.nnu[ hmtfmqwp.qp. 

phmb.qp..h!.limp1mh]:!' q.-w. iJ:i.n$n]uwqwhhhp.mtf wp.mmhw.imtJ.wl! i.wtf]11mnb.1uiumtl 

tp.nju'lj_m.tf 1:: cu hru6'.w]umia1mhg li mi..J.quiltnttf 1:: I:. 11tfuinqup.g qbw1l1b. qwJutJ.ma 

wuqwtl: 

l:.J:i.qu]l up.hqnqrup UlUltnruhruljJ.1 lJ:hUJ.pnttf hmummumth tfwqhp.uwqmh 

qw2mJ:i. u hp.tfmbuufg juuijuUlmtf t WJU h:unfwqwp.q]l phmhqp.hlJ:l.mia1mh]:!. UlJUUI hu 

np. 1'.pqu]l uJ:i.hqnqmp tnuimtuhml.J.g hummuimmh tluiqhp.umquih lJ:Ul2Ulm.tl 6:2qpP.m 

tmlJ'1.nI\ ~!:;: 

11 



4?tJ.wtnnw3J:ih OIJ.utqul:q1]1 lj_wppJ:i. munttfhwuJ:i.pmraimug tfwqhrmul1wb. 11w21nmtf 

hwmmq l.J.w11lmpmra1mb. 1:; uh111.J.w1wghnuf, w111 uiwmO:wnn\j_ tfhhp llJ:i.mmpqmtf h'llp 

w1m'llm11uibpwJfi.h tfnl}l:q_, h):itf'lltJ.wo up.uqnqwp u:php]1q CP1 mwmwbwqp. IJ.l1ui: Uiu 

hwtfwqurp.qg tfunuf 1:; 0:2qpJ:i.m 1mOt.J.IlIJ. luuh u.'.pb.p.wJJ:i. IJ.l1w hmmmmmh 

tfuiquJ:i.uwqmu :qwzmp. wnl.J.UlJlll.]it]Wh qhUJ.pmtf: U11dP. uzhl.> h' l_lJ.qu]l h' CP1 

muitnuihuiljp tJ.p.w h]ltfhtJ.uio hwtfuiquip.qhp'[! wughnu.l hu I::tJ.l:nJi.ItJUlU i.nmmwb.wqJ:i., 

h11p u.'.phpU1JJ:i. 2mnuitJ.llIJ.I! C..qmmtf 1:; mb.tJ.hp2]1: 

bp.qpnPI} qi.Jujl uuiuimmqb. 1:; quinmgh1 mwmuib.wq]l lt trm1nh]1 hwpnup 

lubllJ:i.pbhpjl P,hmhqp.tJ.IlIJ. t!hl}hw.urwgmiihhfl N-l_mtji.wh]l RY I:tJ.l.J.wruwu 

mwpwomra1wb., sN u:)>hp.m1]1 lt HN hpUJ.hf1pntnJ:i11P. IJ.l1ui: 5mJg 1:; mp.tJ.wo, np. hJith 

mhhhp «wbljjnthw]ph» (qntfui.wqm) Z.wtfJ11mnh1mh, qmp.IlIJ. hb.p ru1w.u wlJ.h1wguh1 

«2wmutJ.11ui1]1h» tfwu, h m111tajmntJ. l_UltJ.1.rultuqwhntJitJill.UJ! 1-ntJ. tfhow.gliht (tJ:im1w3]1u 

mwp.womJitJUlb. l.wtji.n.qw.qwhntp-JmhJ! tfhow.hmtf 1:; 2-ml): lJhhp gumpmtf hup 

2(/i- 1) l_wt]:iwh]l tJ:imtw.ifiu mwrwomra1mb.ntJ. _lJ.umhqp.tJ.IlIJ. huitfwqwpq' 

b.hpl1w1uigtJ.wo q.-tu. tpnlfinluwl1mb.b.hp.mtr' 

ti= ·t1.(/;). { !;, <t>J} = <lij. <P? E [O. 2rr). i.j = L. ... N- L 

h tui.J.htw.ghnuf hhp zumuitJ.IJ.tu]]lh tfuiu hhtnh]tul d.hhp.pg tfhqmf 

H =PF-'- 1-l(/;) . 2 '--;:2-;-V(r). 
2 

H = .!!.:;__ . 1t 2~ ' rJ sin2 \: + V( ro tan x) 

H=p;. H. 2r6..,... rJsinh2\ + V(rotanh \). 

npmhri' 

V(r) = Vc;sc(r) = ~""·1 r2 . .. V(r) = Vcou{r) = -;. 

qwtf 

12 

) 

) 

) 

) 

Uzluuimwb.pmtf gmig 1:; mp.tJ.mtf, [<th P.hl.uilm quinmgb.1 umwgtJ.mo bnp. 

huitfwqwp.qp q.-w. l{lnl{ln]uwqwbuhp.g oquiwqnpoh1ml. uqqpbruqwu «111hlj]ntuw1]1b» 

hrutfwqwp.qp. q.-w. l{lmpn]uml1wb.hhp.g: Uz]uu1mwbpmtf ummgtj_mo hb pmgwhw1ui 

rurnnwhwjtnnl]it]nthb.hp. U1JU qhuiphp]:i. huitfmp, np.tnhIJ. zumunJ.IJ.tUJJ:l.U uinmhug]lwtg 

uitumwhwq]l h Y:nqnh]l uinmhbgprulJ:i. tnhup]:i. 1:; (N-l.wiJ.lwbJ:i RN I:tJ.lJ.lP-11Jmb. 

tntup.tuont]it]UlU, SN u:)>hp.w]J:i. h HN h]luihppntn\J.:qJ:i. IJ.l1tu): Oqmmqnp.ohtntl_ 

umrugtJ.wo pmhw.:l.hhp.t!, mzJ:uwUluiupmtf 1.J.uinmgtJ.ht hb t.J.hp.2hp.u uinw2wp.qtj_wo 

SphtfpthJ-SnqrpJ:i.bhp-<l]lbtnhp.bpg (Tremblay-Turbiner-Winternitz, TTW) [10-12] b. 

'llnum-'·ll11.itnhpu]:i.g (Post-Wintemitz, PW) (13] tfn11b.1hhp.]1 hnp. Uill1Jihp.phtnhqp.tJ.IlIJ. 

gb.:qhmhptugnu.fUhp. sN b. HN UlUlJ1.UlOllL]it]IllUUhp.J:i. IJ.l1m: Uz]uuitntuhpmtf 

wuimgmgtJ.mc 1:; UIJ11 hnp. hrutfwqrup.qhp.]1 untUJ.hp.]lhmhqp.htlmtp-]ntUJ! h umwglj_wo 

hb zwp.ch[tuh pn1np. lJ.1.mgmg]1{. hwuuuummbb.hp.g: 

bppnPI} q1m]u]! ut.J.llp.tl.ma 1:; lpb.:)>nptf tfhJ:uwh]lqi.ubhp.]1 

nrnmtfhwu]lpnt]it]UIUP.: «"rn'h:j_mptf tfh]umh]lqw» mhptfjlhntJ. mhtJ.uihnuf hb. tU]hUJ\J.uJ:i. 

huitftulJ.wp.qhp.'(!, np.nb.g htutfuip. qwp.hlli- 1:; umhtfmb.h1 UlJUUJ.b.U qnl_tJ.wo 

11J.11mtnuig]1m1]1 D lt hwmmq qnb.:pnp.tf C..ltwl{ln]umia1mhhhp.]1 K qhb.hp.mmnp.bhp., 

np.nhp hwuml1wp.qp. H hwuJ:i.1.mnuiwh\J. hhm U:J:uuu\J.h l1wqunuf htf qnh:pnp.tf so(2,l) 

hwb.pmhmzM: 

{H.D} = H. {D.K} = K. {H.K}=2D 

U]U hwtnl.J.nt]itjlllh]! ]itnl]J. t mmwu quitnUIJlhl qnnp.11J:i.htutnhhp.j1 b. 

]1tfUJm1ubhp.J:i. qw.hnh]:i.l.J. O.b.wtji.n]um~Jm.h, np:g hUitfuiqwp.qp uqqpb.mqwb 

Z.uitfJ11umh1mhf! lJ.php.]1 tfjlw~tutli l.J.nh:)>np.tf tfhJ:uwh]lqwi]l «untj_np.uiqmh» 

Z.wtfJ11mnb.3whp uihupp [3]: Z.wp.q l: b.2h1 np w111UJ.J:i.up qwb.nb.pq d.hu11Jm}unqu]ntb. 

qwtfm1u1qtuh q:ih:J.>np.tf tfh]umul1l.J.wl.J.uth htutfuiquipq]l hutthup. hui]tnh]:i. ~1:;: '\.,nrt 

zumuitJ.IJ.utJJi.h l:J.nnp.:ql1huitnf1 lt l1tfuim1ul1 hmumuiwmwuJ:umu t!hui1mt]it]tUh qhuipmu 

qwphlli- 1:; huttfl.UlJ.wpq.p 21.Up.dmtfu mh2wmh12wnmtJ.IJ.1.UJ\J.h h mb.lj1mum1\ib. tfumhp\i, 
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H=p~+2I 
2 (2 

m1hUJ.b.u n11 qm11h1Ji l:: munufumuJ:i11ht huuiru!J.m11qJ:i 2rup.dtlmb. mu4Jmb.ru1J:iu 

tfutu[! «tfnmnb.rutn4.» nw:ql1m1 2rup.dt.fwu tfum]:iu: U1uutl1untl mb.4Jm.um1I1u tfmu[! 

liphb.]lg ub.p.qru.]1.llgumtf J:: \mp. tfb.}umuiil.J.ru.qru.u hl.lltfmqrup.q, npml:u], np.UJ.b.U 

Z.ru.tl]lpnnh3ruh hmh!ib.u l:: quilJiu so(2,1) hru.up.ruhui24.Ii '-ItuqlnIP.Jlli I :pmhqgpwu: 

I:pmul.J.gpmu qntfm.Ulru.1.11p.tJ. l:: so(2,l) hmup.ruhw24.Ii H, K, D qb.ilhµwumpuhp.p hbm h 

llJlbhJ:ig ub.pqui3rughnttf l:: 21ll[ldtfwu hum1.11ruumd1 qnu:pnptl hrutfwqwJlql1 hrut..fUlp.: 

Y:nh:pnp.t..f tfb.}umhp.1.J.ru.qmu hwtlru.qurp.q,li hmt..f'J11innh1mu.ti' w1u 0.1.mtj_ mmuha.umgtll.llo 

UiulJ.Jmul.llJ]lh t..ftuug l1wp.h1Ji 1:: aji.mmp.l1b.1 np.UJ.hu umuiu&,liu Z.mtf]11tnnh1u1u h 

UtnUlUUll 1llJ11 mul:JJmhtujftU hmt..fl.lllJ.UlJlq]l zrup.dt..f1.UU hmumw1.l1Il1.huhpJ! (nµnup 

]1.hmp.qh qlJ:iub.u 2mp.dt[Ulu hmuunummhhhp. umh ul.J.qphruqmh qnu:pnp.tf 

htutfmqwpq]l hrutlwp): 

~ppnpq ql.tiinuf m.umtlb.wupptJ.mu 1:: qnu:pnpt[ tlb.}uwb.pqmb., nµ"[! 

umwgtJ.nul l:: tnmµphp. lru.tP-nrimqmhntpjmhuhµ]l l::putn11ht!mt uh Junnnlb.hp.,li 

11m2mmtf zmp.dtJ.nri. nht1llU1'j14J:lumP,l.J. tfmuujJ.qp. UJ.1llU11llh1llJ1Ubpp hnµ"[lqnhp tf nUl 

zmp.dnttf"[! 11Ptnmp.qhlJ:lu: 'llmmtuhmp.uhp.p hnp.pqnhp t[nUl zmp.dnuI ruuhtntJ. m1umb.I]_ 

p hqmmp. m.uhup, np. qmmru.p.tJ.mt! t umhtfmhm1P.u ru.ugm.u, UlJUUJ.bu lJ.nltJ.m.o near­

horizon limit, np.{! php.nu[ t t1uzmh1b.P. hmtJ.mump.tlmu hnp., l1nu!pnp.t[ J:ihtlwp.J:iru.hm 

tmOtfmh: 

Y:nu:pnptf so(2,l) hmup.mh1ll24J:l qhb.hp.mtnnphbp.J! m3u Ilhuwnul mhhh 

hhmh1m1 mbupg' 

H = r ( V ( rp, )2 + L(p;. pµ,. p.,;;) - q(p-;,)) . 

K 1 (' i ., ) ; y ( rp, )- + L( /l·i. p1,,. p,,,) -"- q(p,,1) • D = rp, 

np.UlhI]_ L 1.t q :pm.b.qgp.rub.hp.g mmpphp. hu mwp.php. uh }unnn~uhp.li qhu:wnul: 

14 

4.1-nul WUJ.lllgmgtJ.mtf t, np. ljnnp:qphwmuhµJ:i h J:iuuinquhhp}l 

hmtfl.llUJ.UlUlum}uwh qwlmu"[lq &.uwip.nlumpJmtip UlJUUJ.]1U]l hwtfwqwp.q]l 

Z.ru.tl'J11U1nh3mb.J! php.nul 1:: untJ.nplllqmu qnu:pnp.tl Uh}uuiu]lqm3p Uthup]l: "1.,np 

zumwtJ.ri_mi]lu qnnp:q]1.um1.11g' 

R= ./2R. 20 
PR= - .,/iK 

ilp.UJ.huq]l (R,pi) qnl]qJ! qnt..fmmwmpiJ. lJ:iup tf3mu qnnrr1J1uruUtuh11J:i h 

ptfi:qnquhhp.J:i hhm, UJ. b.tnp 1:: qmmmpht hhmh]Wl 0.1.tmipnJ:um.J_aJillUJ!' 

uu •¥·"' ,..a .. j.. ........ -. ,; =,. . i)p,, 
;)U 

Pa = P• -·· ;r;"d· · 

U(rPc·P•·'i'a) = ~1 dxlog (' /x:i/4+ L(pa.;,;•)-,- f(p3 )) 

- x=rpr , 

U]l qhp.tq uiuma, zuip.dnttl"'(! qnun :j>nptlmt ummtfml puidmutJ.mtf 1:: 

•2mnmiJ.:qw1J:ih» 11 «whl:JJmuu11l1b.» tfwuhp.]1, f!U1J9 unp. 2mnmtJ.11ru1P.h qnnrq]lb.uitng 

puip:q qw}umtf mhp uqqpl.:twl{mu lj_nnp:ql1uwmuh11lig b. }lt!UJ.mluuhp.pg: 

4.2-mtf tfhpg h2tJ.u1a uu1htfwhm]ph mhgmtlg (near-horizon limit) 

gmgUl.I}p.tj_l.lla 1:: "4hp.p.]l plllilwlmtP- l::pump.ht!mt ub. }unnnw 011phmlJ.p iJ.pm: 

4.3 UJ.mpuiqpru:jl"f! u4J:iptJ.ma l: hhmh1m1 pmnm~uiip 6:2PP.PU1 Lntcrtj_nq 

hrutlmlJ.wp.qhp]l ntumuhmuJ:i11tfmug' 

• fl~ qpn3mqwu tfuiqb.J:iulllqmh tfntlhumntJ. l::pump.htfmt Hh]uhbp.-"l.,np:qutnp]ntf 

(Reissner-Nordstrom) uh :tunnnw UJ.Unnmhtu11hhp.p hn11pqnu]l tfnm ztu11ITTJ.n:q 

tfmuu"[lq, 

• tpumphtfml Y:thtfhb.ui-q,wrnntl (Clement-Gal'tsov) uh J:unnn2].1 

u1wU1mhui11hhp"[l hnp.p.qnuJ:i tfnm 2mpdtj_nq tlmub.J:iq, 

U3u u:i.w.11mqp.m:pmtf qmnmgiJ.ma hu q.-w.. ip.nipnJ:uUlqru.ub.h:rE wiu 

htutlwl{mpqhp}l mh4Jmb.w3}lb. tfmuhp.J:i hunlrup.: 2 hwtfwqm11qhp."[l hmtlmp. q qtnb.tJ.ht 

l: tfhqwqmh lJ.p]lm]llJ.Ulqrub. lJ.hm, np.J! prudwhm.u l: zru.pdtftult Utmp.php ilintLhpJ!: 
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5m.ig I:: Ulpl{wo, np umui2pu huitluiquipq]l. uiultJmhuiJJ.l.h uruug php.i.J.mu I:: lu1h11mm]l 

hru1mu]l. lul.irip.jlu, npg mh]l. so(3) ]_i}wphi.J.wo hmtlru~rutJ.1.nL]_i}Jm.h (b. hhmhwprup. 

2rup.<hfwu wrugmgp2_ hwmnunnm\.i): 5nqg I:: tnptj_wo, np hp.qpnp.IJ: huduilp1p.qj! 

2m.hp ptuip\.nl_uio hunfui2wt}l.mia1m.u b. 2rup<hfwh lJltugm.9}12 huiumuunmuuhp: 

iJ:l.b.ql:i.pnPI} qtlumi.f ajlmrupql{mtl l:; lpntlru1wlJ.uiil 2rutJ.lllilrulJ.whmptJUlU 

tpumphu1111 lJ1113hpu-'1J.hpJ1 (Myers-Perry) ub. Iunnn~J:i upummhuiphhp.J:i hnppqnup 

t[nm 2mp.ch.1.fill uwui.ip.q, 11111.i qhUJ.pmu, hp.p ll!UlU1tl111h pn1np. tlJ.uipruuhtnp.hpg 

hwtj_wurup hb: Ht.um.u\.mmppt{m.tl I:: lUJU hwuuilJ.w.pq]l wbq1mbw3pb uwu]l 

p.u1.0hqp.hl.lmtptJmhg: :tuuajlp.g UJ.lllp.qhghhtm hrutfwp. qrumlllpl{mtf t nhIJ:mqgplll gu1.0 

gpql.Pq T.J.nnpajiuwm\.ihpp: "4:huU1 ~lllt}l.fillllll.J.whnt.]_i}Jlllh uh JunnnB1g utnwgt{mtf l: 

hhmh]llll nhqml.J.gtJ.1110 hwtlwl.J.wri.qg' 

n-1 n-l n g} 
I= '"°"' (<i;; - /t;ri1·)p.,,p1,, +" --1:,. 2 " 2 Jtn=l-L.,f.t; L :1 ,, ., L__. f.t-: 

fj=l i=l I i=l 

l'ul.J. qmiq 2111i.J:rn11rul.J.wbm.]_i}JUlb 11hll1Ilmu' 

• 2 • . • (2n - 1 )p;g,2 ~ o 

I="'>'((2n-l)p0<•q-J.111•1)p,..p,,.-;-), , - +vL:1•i· 
f;:1 J J ~ J.tl {;::.~1 

l 2n 
11 

1>0=--'"' 2 2n - l -r L.. P.; 
f·;:.l 

U3hn1.hhmh l.J.wmwptj_nLtf !:; T.J.nnpqpbwmhhp]l b. }luuinquuhp.fi •pWJl wn 
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1. 

ITEPEMEHHhIE ,IJ;EMCTBME - YrOJI B KOH4>0PMHOM MEXAHY!KE 

PE3IOME 

6b1110 npeAJlO>KeHo 111cno11b30BaTb nepeMeHHble .a.eilicTB!lle-yro11 AJlR 

lllCC/le,D.OBaHlilR KBaHTOBblX KO/leU,. 6bl/1111 noCTpOeHbl nepeMeHHble .a.eiliCTB"1e-yro11 AJlR rpex 

MOAeneili KBaHTOBblX TOYeK, OCHOBaHHOM Ha ClilHryllRPHOM (EBK/l!llAOBOM) OCl..\lil/1/IRTOpe a 

nocrORHHOM MarH!llTHOM no11e, c111Hry11RpHoM OCl..\Hll/lRTOpe X111rca 111 c111Hry11RpHOM CP
1 

OCl..\11111/lRTOpe B nocrORHHOM MarHlllTHOM none. 

2. 6b1Jla npeACTaB11eHa npOl..\eAYPa nocrpoeHHR HOBblX lllHTerp11pyeMblX C!llCTeM 

lllCXOAR 113 y>Ke H3BeCTHblX, MeTOAOM .a.06as11eHlilR "pa.a.11a/lbHOili" YaCTlll K "yrnoBOMy" 

faMlllJlbTOHHaHy. Vlcno/lb3VR 3TOT MeTOA 6bl/I nocTpOeH K11acc HHTerplilpyeMblX o6o6~eHHili 

OCl..\!llllllRTOpa 111 3aAaY111 Ky110Ha s N-MepHOM esKllHAOBOM npocrpaHCTBe Rr-1, cijlepe SN 1-1 

rnnep60110111p,e HN. 6b111111 nocY111TaHbl RBHbte Bb1pa>KeH11R nepeMeHHblX .a.ei1cra11e-yro11 AJlR 

ClilCTeM c OCl..\HJl/lRTOPHblMlil H KV110HOBCKHMH noTeHl..\HaJlaMH Ha EBKllHP,OBOM 

npocTpaHCTBe, Ha cijlepe H Ha r111nep60110HAe. 

B Ka4eCTBe np1-1Mepa 6b111111 nocTpoeHbl o6o6~eHHR Ha ccpepe 111 Ha r11nep601101AAe 

p,syMepHblX cynep111HTerp11pyeMblX c111creM HeAaBHO npep,crasneHHblX s pa6oTax Tremblay, 

Turbiner, Winternitz (10-12] 111 Post, Winternitz (13]. 6b1110 AOKa3aHo 

cyneplllHTerpHpyeMOCTb HOBblX CHCTeM Iii Han111caHbl see B03MO>KHble cpyHKl..\lilOHa/lbHO 

He3aBHCHMble HHTerpallbl AB!ll>KeHlilR. 

3. 6bl/1H pa3BHTbl MeTOP,bl HCC/le,D.OBaHlilR KoH<!>opMHblX MeXaHMK, OCHOBaHHblX Ha 

pa3AelleH!lllll paAHaJlbHOH 11 yrnosoil Yacreil faMH/lbTOH!llaHa C!llCTeMbl. 

6b111a H/1/llOCTPHPOBaHa a<j>ijleKmBHOCTb 3Toro MeTOAa Ha np111Mepe pal..\HOHa/lbHOW 

Mo.a.e11111 A3 Ka1111op,>Kepo H ee ymosoil yacr111 (KoropaR npe,o,craa11ReT 113 ce6R 

Ky60KTaeAPHYecK111w OCl..\11111/lRTOP X111rca). AnR noCJ1eAHe~ (ymosoil 4acr111) 6b111 nocTpoeH 

nOllHblM Ha6op cj>yHKL!lllOHa/lbHO He3aBlllCl1MblX HHTerpa11os ABH>KeHlllR, TeM caMblM 

npep,cTaBJlRR a11bTej:lHaTlllBHOe AOKa3aTe/lbCTBO cynepHHTerp11pyeMOCTlll C!llCTeMbl. 
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4. 6bll!O AOKa3aHO, YTO np11 np111MeHeHl1H COOTBeTCTBYIO~ero KaHOHH4eCKOfO 

npeo6pa30BaHHR, KOH<j>OpMHYIO MexaHlllKY CBR3aHHYIO c ABH>KeHHeM MaCCHBHOH 

pe1111ms111crcKoi1 4aCTlill!bl s 6111113111 roplll30HTa co6blTHH (near-horizon motion) 

3KCTpeMa/1bHOH 4epHOH AblPbl MO>KHO np1-1secm K "o6bi"IHOMV" B11AV KOH<j>OpMHOH 

MexaHHKH. 6bl/llil Han111caHbl RBHble Bblpa11<eHl1R 3T0f0 KaHOH!llYeCKOfO npeo6pa30BaHHR 

AJlR 60J1bWOro K/lacca 3KCTpeMal1bHblH "lepHblX ,O.blp. 

5. 6b1110 .a.eranbHO 11cCJ1e.a.osaHo .a.e1111<eH11e pe11i:imsV1CTcKoi1 1.1acr1114b1 s 611113111 

ropH30HTa co6b1mili 3KcrpeMa/lbHOili 4epHoili ,o.b1pb1 Reissner-Nordstrom c MarH11THblM 

MOMeHTOM. 6bl/l0 noKa3aHO, 4TO ymosaR YaCTb 3TOH ClilCTeMbl 3KBHBa/leHTHa ccpeplil4eCKOM 

3aAa"le llaH.a.ay, 11 11MeeT CKpblTYIO CHMMeTplillO (nOCTORHHYIO ABlillf<eHlilR). 6b1Jla HaHAeHa 

KPlllTlilYeCKaR T04Ka, KOTOpaR OTP,e11ReT pa3111i1"1Hble cpa3bl 3cp<j>eKTlilBHOro neplilO,O.lilYeCKOro 

ABlillf<eHlilR. 6biJ10 aHaJ1!11311posaHO ABlillf<eH!lle peJ1RTl1BltlCTCKOH YaCTlill..\bl B 6111113111 rop!1130HTa 

co6b1T111i/i 3KcrpeMa/lbHoi1 4epHoi1 p,b1pb1 K11eMeHT-fa11bl..\OB (A11111aTOH-AKc1110HHaR 4epHa11 

Ablpa). B OT/W14111"1 OT npep,blAY~ero C/ly"laR, ymoaail 4aCTb 3TOH ClllCTeMbl He !llMeeT 

CKPblTblX ClllMMeTp111H 111 COOTBeTCTBeHHO AOnO/lHlilTeJlbHblX lilHTerpa/lOB AB1111KeH!llR. 6b1Jla 

Hai1AeHa KpHTHYeCKaR TOYKa, KOTopaR OTAe/lReT tj>a3bl AB111>KeHll1R B npOTHBOnOJlO>KHblX 

Hanpae11eH111Rx. 

6. 6b111a 111cc11e.a.osaHa 111HTerp11pyeMOCTb yrnosb1x c111creM, no11y4aeMblX 1-13 

ABH>KeHlilR 4aCTll1l..\bl s 6111i13111 ropH30HTa co6b1THili 3KCTpeMaJ1bHOili YepHoil p,b1pb1 Mawepc­

nepplil npOlll3BOJ1bHOili pa3MepHOCTlil B CJIY"!ae KOrp,a ace napaMeTpbl epa~eHlilR POBHbl. 

AnR no11y"leHHbtX MHoroMepHblX c11creM 6b1110 npolil3Be,o.eHO "nowaroaoe" 

npeo6pa30BaH111e K o6o6~eHHblM ctj>ep11YeCKfl1M KOOp,D.111HaTaM, onpe.a.e/IRR OAlilH yro11 Ha 

Kalf<P,OM ware, "!TO n03BO/llilJ10 ,o.o61i1TbCR paSAeJleHlilR nepeMeHHblX H no11y~lilTb HOBblH 

lilHTerpa11 ABH>KeHlilR Ha Ka>KP,OM ware. 

6bl/l0 AOKa3aHO cyneplilHTerp111pyeMOCTb HOBblX ClilCTeM 11 npo.a.eMOHCTPlilPOBaHO, 4TO 

yr110Bble ClilCTeMbl no11yYaeMble 113 HeYeTHO-MepHblX YepHblX ,D.bip MaKClilMaJlbHO 

cyneplilHrerplilpyeMbl, a s YeTHO-MepHblX CJ1yYaRx yrnoaoil cHcTeMe He xaaTaeT op,Horo 

11HTerpa11a p,s111>KeH11R AO MaKCHMaJlbHOH cynep111HTerp1i1pyeMOCTlil. 
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ACTION-ANGLE VARIABLES IN CONFORMAL MECHANICS 

SUMMARY 

1. We have suggested using the action-angle variables for the study of a 

(quasi)particle in quantum ring. We have presented the action-angle variables for 

three two-dimensional singular oscillator systems, based on (Euclidean) singular 

oscillator in constant magnetic field, singular Higgs oscillator and singular CP1 

oscillator in constant magnetic field. 

2. We have suggested a procedure of constructing new integrable systems form 

the known ones, by adding a "radial" part to the "angular" Hamiltonian. Using this 

method we have constructed a class of integrable generalizations of oscillator and 

Coulomb systems on N-dimensional Euclidian space RN, sphere SN and hyperboloid 

HN. We have computed the explicit expressions for action-angle variables for systems 

with oscillator and Coulomb potentials on Euclidean space, on the sphere and on the 

hyperboloid. 

As an example, we have constructed the spherical (SN) and pseudospherical (HN) 

generalizations of the two-dimensional superintegrable models introduced by 

Tremblay, Turbiner and Winternitz and by Post and Winternitz. We have 

demonstrated the su.perintegrability of these systems and have written down their 

hidden constants of motion. 

3. We have developed the methods of study of conformal mechanics, based on 

separation of the radial and angular parts of the Hamiltonian of the system. 

We have illustrated the effectiveness of this method on the example of the rational As 

Calogero model and its spherical mechanics (which defines the cuboctahedric Higgs 

oscillator). For the latter we have constructed l!- complete set of functionally 

independent constants of motion, proving its superintegrability. 

4. We have proved, that by applying a proper canonical transformation one can 

bring the conformal mechanics associated with near-horizon motion of massive 
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relativistic particle in the field of extremal black holes in arbitrary dimensions to the 

conventional conformal mechanics form. We have written down the explicit 

expressions of the above mentioned canonical transformation for a large class of 

extremal black holes. 

5. We have studied in details the near-horizon motion of massive relativistic 

particle in the field of extremal Reissner-Nordstrom black hole with magnetic 

momentum. We have shown that the angular part of this system is equivalent to the 

spherical Landau problem, and has a hidden constant of motion. We have found a 

"critical point" that divides the different phases of effective periodic motion. We have 

analyzed the near-horizon motion of massive relativistic particle in the field of 

extremal Clement-Gal'tsov (Dilaton-Axion) black: .hole. In contrast with Reissner­

Nordstrom case, the angular part of this system does not possess hidden constant of 

motion. We have found a critical point that divides the phases (both effectively two­

dimensional ones) of rotations in opposite directions. 

6. We have inspected the integrability of spherical mechanics models associated 

Vdth the near horizon extremal Myers-Perry black hole in arbitrary dimension for the 

special case that all rotation parameters are equal. 

We have performed a step-by-step transformation to generalized spherical 

coordinates, constructing a new constant of motion on every step. 

We have proved the superintegrability of the new system and demonstrated that the 

spherical mechanics associated with the black hole in odd dimensions is maximally 

superintegrable, while its even-dimensional counterpart lac.ks for only one constant of 

the motion to be maximally superintegrable. 

rJ1J 
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