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BOe,lleHHe 

B [L] 6hlnH npe~nOlKeBh! 3nmlllTH<reCKH ~e¢OpMHpOBaBBh!e ypaBHeHRR ~BlIlKeBIIR, 

0606malOIl(He ypaBBeHRR ~BRlKeHRR KnaCCB<reCKol!: MeXaJUIKB Ba cny<ral!: TpeXMepBOI'O 

¢a30BOI'0 npOCTpaHCTBa. B HacTORmel!: pa60Te MLI IIpO~OJl}!{aeM HCCne~OBaBBe IIOCTY

nRpOBaBBh!X B [1] ypaBHeBHl!:.By~eT IIOKa3aBO, <rTO IIepBH<rBo ~e¢opMRpOBaBHh!e ypa

BHelUlR MOI'yT 6L1Th ~e¢opMRpoBaHhI BTOpB<rHO, a IIony<reBBhle ypaBHeBRR ~e¢opMH

pOBaHh! eme pa3 H T.~. Bh!CmHe CTeneBH ~e¢opMaQHH 6y~eM Ha3h!BaTh I'HIIep3nJIHIIHr· 

<reCKRMH, nOCKonbKY cooTBeTcTBYlOnme penreHBR B OCUI'lnJlJ!TOPHOM nOTeBQHane 6Y~T 

~aHhI ,Rrrep3nmmTHQeCKRMR ¢YHKl..\RRMR. KalK~olt cTyneBB ~e¢opMaUHR CTaBHTCR 

B COOTBeTCTBRe CTeneHHol!: pR~ no ¢yBKURRM nOTeHUHana. B 3nnRnTII't e CKH ~e¢op

MHpoBaIlHLlx ypasHeHRRx ~BlflKeHHR (8,ll,Y) cOLleplKHTcR YHRBepcanbHhIl1 napaMeTp 

pa3MepHOCTI'I 3BepI'lHI, a ¢YBKlllUI raMHJIhTOHa IIpH06peTaeT rrapTHepa.ITOJIy<reBHYIO 

CRCTeMY cVYBKURl!: MbI 6y~eM Ha3h!BaTb ¢YBKl..\RRMH raMIfJIbTOBa- H aM6y, rrocKonbKY 

aHanOI'OM I'aMHJIbTOHOBblX ypaBHeHHl!: ~JIJ! 8,ll,Y RBJIJ!IOTCR ypaBHeBHR H aM6y [2 - 7]. 

ITPIf CTal..\HOHapHOM ~BHlKeHHH 3HepI'HR CI'ICTeMhI onpe~eJlJ!eTCR IIpOIf3Be~eHHeM ¢YH

KUHl!: raMRnbToHa-HaM6y. 8,ll,Y npe~naI'aIOTCR KaK ypaBHeBRJ! ~RlKeHHJ! Op B BLI

COKIfX 3HepI'HRX; OpR ~OCTaTO<rHO ManblX 3Ha<reHHRX 3HepI'HH 8,ll,Y rrepexoMT B y p a

BHeHRR HblOToBa. 

rHrrep3JJnRnTR<reCKaJI ~e<popMaQHR 06HapYIKHBaeT HOBLIe oc06eHHocTH MeTO.L\a 3n

JJHIITR<reCKol!: ~e<popMaUHR. HanpHMep, YCTaHaBJJllBaeTCR HBTepeCHaR CBR3b MeHl.D,y 

CTenCHblO IIOTeHl..\Hana H <(RcnOM H3MepeBRl!: <pa30BOI'0 IIpocTpaHcTBa. C ~PYI'ol!: CTO

POHbl, 3aMeHa IIOTeHl..\Hana V(x) B ypaBBeHIffi H hlOTOBa IIOTeHUHa]]OM o[ V(x )-02V2( x)+ 

03V 3 (x) MOJKeT 6h!Tb RHTepnpeTHpOBaaa KaK 3aMeaa ypaBlIelI lI.tI. H blOTOHa I'Hnep3J1

JJHnTH<reCKH ~e<popMRpOBaHIlhlMH ypaBHeHHRMR B 4- MepHoM <Pa30BOM rrpocTpalIcTBe. 
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MexaHHlnf 

M eTo,ll, 3JImmT1PJeCKO~ ,lI,Cq:,0pMalUUI CTaBHT B COOTBeTCTBlle o.nHOMepl1hlM ypaBHeRI1RM 

H hlOTOHa 

dp dV(x) dx p
- - -- , (1.1)

dt dx dt m 

CHCTeMY ypaBHeBHtt Bl'I.l(a 

dp dV(x) q
- - --- , ( 1.2) 

dt dx iJ 

dx p q 
, (1.3)

dt miJ 


dq dV(x) p

----- (1.4 ) 

dt dx m 

8TY CJiICTeMY Mbi 6Y,ll,eM Ba3b1BaTb 3JIJUIIlTWIeCKH Aeq:,opMHpoBaHHblMI1 y paBHcHI1RMI1 

(8.llY). RaK BH,lI,RO, 8.llY COAepJl{aT YHRBepCaJI.bHblB l1apaMeTp iJ pa3MepHOCTI{ 3Hep

06Pa30M. 


TIOCROJIbKY Mhl paCCMaTpHBaeM cJIy'la~ CTaU;HOHapHoro ABl{lKelIHR, TO 1{3 ypaBHeHl11t 


(1.2) - (1.4) nony'll'lM ABa JiIRTerpaJIa ,lI,BHJl{eRRR: 

p2 q2 
H = 2m + V(x) , N = - + V(x). (1..5)

2iJ 

<I>YHRUHH H = H(p, x) H N = N(q, x) COBl1aAalOT C napolt raMHJI.bTOHOBhlX q:,YHKI.I.HIt B 

q:,opManH3Me HaM6y.HanOMRRM, 'ITO y paBReRHR HaM6y B TpeXMepHOM q:,330BOM npo

CTpaHCTBe HMelOT BH,lI, [2] 
dp dH dN dH dN 
dt dqdx - dxdq' 
dx dH dN dH dN 
dt = dpdq - dqdp ' 
dq dH dN dH dN 
dt dxdp - dpdx ' 
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B pe3YJlbTaTe AecpOpMaI\lH! B ypaBaeHHJlX ABHlKeHHJl IlOJlBI:!JlI:!Cb HOBhle AHHaMI:!'IeCKHe 

nepeMeHHble N,q,p.. B CI:!JlY CHMMeTpHH MelKAY {H,p,m} Ii {N,q,p.} Mhi MOlKeM pac-

CMaTpHBaTb (1.2) - (1.4) KaK CHCTeMY ypaBae HHit l\JlJl cBoeo6pa3Ho B3aHMOl\eltCTBYIQ

~HX 'IaCTHU, rAe N - 3HeprHJl, q -HMnYJlbC Ii p.-Macca Ol\HOlt 113 'IaCTHI\. BeCbMa npHMe

'JaTeJlbHO, 'JTO 3HeprHJl TaKolt CHCTeMhI nponopUBOHaJlbHa llpOH3Bel\eaRIQ (!) 3Heprlilt 

COCTaBJIJlIQlI.(RX '1aCTIIU. 

COOTBeTCTBlle (1.2) - (1.4) C ypaBHeHRJlMIi HblQTOHa, KaK 6Yl\eT llOKa3aHO HlIlKe, 

l\OCTllraeTCJl llpli P. --> <Xl . 

MMeJl l\Ba RHTerpaJla l\BHlKeHRI! H, N, Mhi MOlKeM llpeo6pMOBaTb (1.3) K BIIAY 

dx 2 J - = - (H - V)(N - V)dt ,jffiii , 

,jffiii J dx (1.6)t - to = -2- V(H _ V(x))(N _ V(x))· 

B nOTeHUlI'aJle OCUHJlJlJlTOpa 
2 2 

V(x) = mw x 
2 

IiHTerpaJl (1.6) CBOl\IiTCJl K 3JlJllI'nTII'JecKoMY II'HTerpaJly 

/2N J dy (1.7)w --;-(t - to) = (1 _ y2)(1 _ k2 y2) , 

k 2
rAe Mhi IIOJlOlKlI'JlII Y = J";'1/ x II' = %-. TaR 'ITO 3aBII'CBMOCTb cpa30BblX Koop.nBaaT 

OT BpeMeHII BhlpalKaeTCJl 'Jepe3 3JlJlHnTIi'IeCKBe cpyaKUlI1I Jho6B [8]: 

{gH (f-N
x = --2 sn(w(t - to) - , k), 
mw p. 

f2N p = v'2Hm cn(w(t - to)V --;-' k), (1.8) 

q = J2NfJ. dn(w(t - to)V2;,k) . 
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TaJUIM 06Pa30M, B pe3YJlhTaTe )lecP0pMaI\lBi OCIUJJlJIJ!TOPHOl1 MO)leJlH TpHrOHOMeTpH4e

CRHe cPYHRUHH, qepe3 KOTOpble OlIpe)leJIJ!fOTCJl pelllCHHJl (1.1 ) B OCUliJlJlJlTOPHOM no

TeBUHaJle, lIepeXO,lUlT B 3JlJll'lnTRQeCKHe cPYHKUI'IR RK06H . TI03TOMY .aaHHYIO cPOPMY 

RaR 1!3BeCTHo, B npe)leJle k -> 0 cPYHKUl!1'I RK06R I!MelOT CJle):{yIOIUHl1 BI'I.a: 

sn(¢>,O) = sin(¢», cn(¢>,O) = cos(¢», dn(¢>,O) = 1. 

CJle )l,OBaTeJlbHO, pemeHHJl (1.8) lIepeXO,lUlT B pemeBI!Jl (1.1 ) B OCUHJIJIJlTOPHOM lIOTe H-

URaJle npH k = 0 1'1 2N = J1.. 

B 06meM CJlyqae, lIOCKOJlhKy e)lI'lHCTBeHHblM napaMeTpOM ypaBHeHHl1 

(1.2) - (1.4) JlBJIJ!eTCJl J1., He06xo)ll'lMO yCTaHoBHTh nOBe)leHHe .aHHaMH4eCKHX nepe-

Me HHhlX npH J1. -> 00. UeJlh 6y.aeT )lOCTHrHyTa, eCJlH cPa30BaR KOOp)lHHaTa x H B 

)lecPopMl!pOBaHHhlX ypaBHeHHJlX 6y)leT HMeTh CMhlCJl rrpoCTpaHcTB c HHOt\ KOOp)lHHaTbi 

qaCTHUhI. Tor)l,a ~ eCTh CKOPOCTh qaCTHUbI , a ~2,~ -ycKopeHHe.8To .aaeT HaM B03

MOlKHOCTh onpe)leJlHTh omy H pa60TY lIO 06b1QHhlM cPopMyJlaM: 

A = Fdx. 	 ( 1.10)t 
I1MeJl 3Tl'I onpe)leJleHHR R3 KJlaCCH'!eCKot\ MeXaHHKI!. H rrpHMeHJlR ypaBHf'HHJl )lBHlKeHHJl, 

MomHO IIOJlyqHTh BbipamCHHJl KaK)lJIJ! KHHeTHQeCKOll, Tal< H )lJlJl lIOTeHUHaJlbHol1 QaCTel1 

3HeprRR.BhI"Il'ICJlBM CHa"IaJla RHTerpaJl m J; ~~ dx, npl'IMeHJlJl (1.3).TIOJlY4HM 

lbd2x 1 lb d(pq) 
m -d2 dx = - -d-dx = Ekin(X = 	b) - Ekin(X = a). (1.11) 

a t J1. a t 

OTl<y.aa HaXOJll'lM CJle)lYfOIUee BhlpallleHHe )lJlJl KHHeTH4eCI<011 3HepnlH: 

(1.2), (1.4).TIOJlY"IRM 

1 lb dp dq 1 lb aV p2 	 q2 1 lb aV 
- (q- + p-)dx = -- -(- + -)dx = -- -(2(N + H) - 4V)dx = 
J1. a dt dt J1. a ax m 	 J1. J1. a ax 
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1 = 2-( (N + H)( V ( b) - V( a)) - (V2 (b) - V2( a))) = Epot(x = b) - Epob = a). (1.12) 

J1. 


OTCIQ,l(a HaXO,l(RM BhIpa)l{eHlle ,l(lIR nOTeHl..(lIallbHol! qaCTII 3l1eprllR: 

2 	 2
E pot = 	-((N + H)V(x) - V (x)), 

J1. 

r,l(e H, N- HORCTaHTbI ,l(BlIlHeRIIR.Tof,l(a llOJlHaJI 3HeprllR 

2 p2q2 2 
Etotal = Ekin + Epo' = -{ -22 + ((N + H)V(x) - V (x))}=

J1. m J1. " 

2 2 2 2 2 

= _{~ + V(L +!L) + V2}=
J1. 2m2J1. 2m 2J1. 

2 p2 q2 2 
= -(- + V)(- + V) = -HN. 	 (1.13) 

J1. 2m 2" p 

TIoJlyqeRHhle COOTHOlIleRIIR llOMOralQT YCTaHOBIITb COOTBeTCTBlle C ypaBHclIlIRMII HbIQTOHa: 

eCJlII 	llpRHRTb BCJlllqllHY 7r = p~ 3a IIMnyJlbC, TO (1.3) Bblpa)l{aeT 06hI'IHyIQ CBR3b IIM

uyJlbca co CHOPOCTblQ ,l(BII)I{eHIIR, a 05'bC,l(IIHClIlle ypaBllcHlI1! (1.2) II (1.4) ,l(aeT 

d7r oW 
dt AX ' 

npllqeM W = E po ,. BOJlee Toro, COfJlaCHO (1.11), (1.12) 113MeHeHlle nOJlHol! 3Heprllll 

OHa3hIBaeTCR CBR3aHHhIM C 113MeHeRileM IIMllyJlbca 113BeCTHblM COOTHOlIleHlleM 

vd7r = dE. 	 ( 1.14) 

TaHRM 	06pa30M, 113 peweHlI1! 3L1.Y C nOTeHllllaJlOM V = V(X) MhI nOllY'llIM TC )!{e 

caMhie TpaCHTop1l1l ,l(BII)!{eHIIR, 'ITO II 113 ypilBHeHIlt! IhfOTOlla C nOTeHllllaJlOM 

2 
W = 	-{(N + H)V(x) - V 2 (x)}. (1.15) 

J1. 

CJle,l(OBaTeJlbR"O, ,l(JlR nOTeHIlllaJla BIIJ1a 

(1.16) 

MO)l{HO YCTaHOBIITb COOTBCTCTBlle MC)!{.D,Y ypilBHCHIIRMIl IrblQTOllil C 1l0TellllHaJlOM (J .16) 

II 3L1.Y C llOTeRl..(lIaJlOM V(x) . ConocTaollcHlle (1.15) II (1.16) llP"RO.D,IT f{ clIc.D,ylQlI.leA 
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CIICTeMe ypasHeHHfi JVliI onpe,n:eneHRll JJ., N, H qepe3 napaMeTpbl nOTeHl\l'Iana ,,\ , 0' H 

3Beprl'110 E: 
2 2 2 
- =,,\, -(N + H) = 0', -NH = E. (1.17)
JJ. JJ. "JJ. 

)JaHBblM COOTBeTCTBReM MOl!{HO BOCnOJlh30BaThCll, qT06b1 OIIpe,n:enHTb aCRMnTOTI!QeCHOe 

IIose,n:eIIRe N R H npR JJ. -> 00. B (1.16) ,n:OCTaTOQBO ilOJlOl!{RTb 0' = I , ,,\ = 0, qTo6w 

rrOJlYQHTb HJlaCCIIQeCHOe ,UBRl!{eHRe B rrOTeHUHaJle V( x) . £.13 ypaBllenl!tt (1.17) Hatt,UeM 

N II H Qepe3 JJ. 1:1 E. ComaCHO TeopeMe Be3Y N 1:1 H y,n:08JleTBOPRIOT ypaBHeHHIO 

2 JJ. EJJ. 
X - -x+ - = 0

2 2 ' 

HOTopoe HMeeT ,n:sa peWeBI!Il: 

JJ. MEN == -(1 + 1 - -),
4 JJ. 

JJ. MEH = -(1 - 1 - -).
4 JJ. 

OTCfo,n:a rronYQI:lM aCHMnTOTRQeCHl!e nOBe,n:enl!R N H H npH JJ. -> 00; B 3TOM cJlyqae 

lim 2N = 1, lim H = E, lim J... == 1. 
/>-00 JJ. />- 00 />- 00 JJ. 

CJle,UOBaTeJlhHO, s aCRMnTOTI!QeCHOfi 06naCTil q MOl!{eT 6blTb npe,UCTaSJleH S 8H,Ue pll,n:a 

JlopaHa: 

QI
q=JJ.+Q+ - + .. . . 

JJ. 

ECJlI! nOnCTaBHTh nOT Pll,n: B (1.2) - (1.4) H COXpaHI!Tb TOJlbHO qneHbI, He co,Uepl!{aUll!e 

JJ., TO ypaBHeHI!R (1.2) , (1.3) nepettnYT B ypasHeRHIl HhlOTolla, a ypasHeHl'le (1.4) 

npHMeT BUn 

dQ = _ dV(x)!... 
dt dx m' 

qTO cosnanaeT C ypasneHHCM nJJ.Jl KHHCTHqCCKOfi 3Heprl!l!. 


TaHHM o6pa30M, B pe3YJlbTaTe npeneJlbHOrO nepexona ypaBHeHHSI ' (1.4) Ha TpeTbIO 


6 



------

¢a30BylO nepeMeHHYIO q npR06peJJo BnOJJHe HOHHPeTHLllt CMLlCJJ HaH ypaBHeHHe, OnH-

ChlBalOmee l'I3MeHeBHe DO BpeMeHH HHHeTH'leCHolt ::meprHH .1lBHHleHRJI.COrJJaCBO B,DY 

npll. Jl:OCTaTO'lHO 60JJblllRX 3Ha'leHRRX 3HeprRR B MaCIlITa6e iL ¢OpMa .1lBHHleBHJI CTa-

HOBHTCR 60JJee CJIOH<HOlt, HeHleJIR 3TO npeJl:CHa3LlBaeTCJl MeXamIHOt!: HbIOTOHa.HoBaJ! 

Jl:lIHaMRHa Jl:BlIHleHlIH MOHleT 6LlTb HHTepnpeTHpOBaHa,C O,lUIOlt CTOPOHLl, HaH .1lBHHleHHe 

B TpeXMepHOM ¢a30BOM npOCTpaHCTBe, C Jl:pyrolt - HaH BJJRJlHHe Jl:BIIHleHRH 'laCTHULl 

Ha ¢OpMy OOTeHUll.aJIa. 

AHaJIOrll'lHO HBaHTOBaHl'IlO,npOueJl:ypa 3JIJJl'IOTlI'leCHo/!1 Jl:e¢OpMaUHH MOHleT 6LlTb OPH-

MeHeHa nOBTOpHO.B pe3YJJbTaTe nOJIy'll'lM ypaBHeHlIH Jl:BHHleHHH B 'leTLlpeXMepHOM ¢a

30BOM npOCTpaHCTBe {X, p, ql, q2}. ORH 6YJl:YT HMeTb BHJl: 

dp dV(x) ql q2 
dt dx 

dx P ql q2
--- (2.1 ) 

dt miLl iL2 ' 


dql dV (x) P q2 dq2 dV (x) P ql

-=------ -=-----
dt dx m iL2' dt dx miLl 

rll.nep3JIJIlIOTlI'leClm Jl:e¢OpMll.pOBaHHLle ypaBHeHHJI COJl:epHlaT Jl:Ba yHl'IBepCaJIbHLlX na

paMeTpa iLl, iL2 pa3MepHOCTR 3Hepfl'lII. B CJIy'lae CTaUHOHapHoro Jl:BHHleHlIH H3 ypa-

BHeHlI/!1 (2.1) HMeeM TpR HHTerpaJIa .1lBlIHleHHJl 

p2 2 

H = - + Vex), Ni ~ + V(x),i = 1,2, (2.2)
2m 

=0 

2iLi 

C nOMOmblO HOTOPbIX CHCTeMa (2.1) 

dx = j(H - V(x))(Nl - V(x))(N2 - Vex))J 8 
dt miLliL2 

MOHleT 6LlTb npOHHTerpllpOBaHa OTnOCHTeJJbHO BpeMe HHotl: HOOpJl:HHaTbI: 

JmiLliL2 J dx 
t - to = -8- j(H _ V(x))(N _ V(x))(N _ V(x))· (2.3)

I 2 

7 



B nOTeHnBaJIe OCnBJIJIJITOpa BHTerpaJI (2.3) CBO.lUlTCIl H r1mep3JIJIHllTHQeCHOMY HHTe

rpaJIY 

2wVNINZ(t-tO)=! dy (2.4)
J.LIJ.LZ j(1- yZ)(l - k?yZ)(1 - kiyZ) , 

r.n;e Mil IlOJIOlHBJIB Y = j";,;,/ x H k? = ::" ki = ::2. Tor.n;a 3aBHCHMOCTb <pa30BLlX 

npBJIOlHeHBe): 

(2.5) 

qz = j2J.LzNzhdm(2w(t - to)V N\Nz , kJ, k2)·
J.LIJ.LZ 

KaH B rrpe.n;Ll.n;yll(eM rraparpa<pe BeJIH"'Hma x = x(t) BHTepnpeTHpyeTcll HaH TpaeHTO

pBIl <iaCTBUhl. CJle.n;OBaTem,HO, CBJIa B pa60Ta orrpe.n;eJIJIIOTCR <popMYJIaMI! (1.9), (1.10). 

ITo TOt!: lHe cxeMe, <iTO R B rrpe.llbI.n;Yll(eM rraparpa<pe, Rafi.n;eM <P0PMYJIhi J(JlR HHHeTHqe-

CHOJ:\ H nOTeHnBaJlhHOfi <iaCTeJ:\ 3HeprBB. VbMeHeHHe HHHeTHQCCHOfi 3Heprl!H BhlpalHa

eTCR BHTerpaJlOM 

r.n;e 

BMrrYJlhC, a BeJIBQRHa 

pZ qiqi 
(2.6)

Ekin = 2m J.L? J.Li 

eCTb HRHeTBQeCHaR 3HeprBJI. l.ho6hl HathR nOTeHnHaJlhRYIO qaCTh 3 RcprHH , BbIQHCJlHM 

BHTerpaJl 
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1 lb oV p2q~ q~qi p2q~
=-- -{-+-+-}dx= 

IL IIL2 a ox mp.1 /11/12 m/12 

4 lb oV= -- -{(NI - V)(N2 - V) + (N2 - V)(H - V) + (H - \l)(NI - V)}dx. 
/11/12 a OX 

Tal<l!M 06pa30M, nOTeHUl!lIbRaJ! qaCTb 3Heprl!B BMeeT Bl!ll 

(2.7) 

rlle H, N J , N2 RBlIRIQTCR I<OHCTaHTaMB llBH}f{eHI!R. ITOllHaJ! 3Heprl!R npellCTaBJlReTCR 

CyMMOlt 

E/%l = Ehn + Epo. = 

4 p2 q2q2 . 
= __{_ _ 1_2_ + (NIN2 + N2H + IINI)V - (NI + N2 + H)V2 + V3}. (2.8) 

/11/12 2m21L12,L2 

Tenepb,nOllCTaBI!B RBHblA BHll cjJynl<UHH fI, N I , 1 1'I3 (2.2), npeo6pa3y<'M (2.8) I< Bl!llY 

TalHlM 06pa30M, Mhl nOllyqiillH clIellYlQU(ee COOTBeTCTBHe <: MeXaHHl<oA IIbIQToHa: 

pelileHIiR ypaBHeHlolA (2 .1) C nOTeHUHaJlOM V( x) COllnallalQT C peWeHHJIMH ypaBHt'Il11R 

HblQTOHa C nOTeHI~HaJlOM 

4 
W = --{(NIN2 + N2H + HNI)V - (NI + N2 + H)V2 + V3}. (2.10) 

/11/12 

ITpJ.! nOM 3cjJcjJel<Tl'IIlHhlA IiMnyllbc onpelleJlReTCR cjJ0pMYJloA 

qlq2 
7r = p--. 

IL IIL2 

CpallllliBan (2.10) C nOTeHUHaJlOM 

lIaAlleM, I<al< 3TO 6blJlO CllenallO B npellhlllYlI\CM naparpaq)(', nOBell<'lIHe N I , N2 npli 

ILl, /12 -> 00. CpaslIelme (2.10) c (2.11) " (2.9) llaeT CHCT<'MY ypallllell"lt llnR onpe
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31"0 CBCTeMa ypaBHesfll! BRera lV11I l{y6R'lSOrO TIOllBBOMa 

pelllesnll 1{0TOpOro Bhlpa)!{alOTCll <popMYllaMR Kapnaso.OsR OTIpenell11IOT llBSYIO 3aBI-I-

CBMOCTb N J , N2 OT TIapaMerpOB jil, ji2' 

IToDl.naeMCll I{paTI{O onHcaTb 0611aCTb B03MO)!{SblX npflMesesHlt MeTOna 3 111111TITH'leCI{olt 

ne<popMaUI!:H. Kal{ 6b1110 YlKe OTMe'leRO BbluJe,8,lJY MbI TIpenllaraeM I{al{ ypaBReRHll 

nBR)!{eHnll ,npR3BaBHhle onRChiBaTb nBB)!{eHRe 'laCTIIU TIpH BblCOl{flX 3HeprfllIx.TpynHO 

unn nJlll 1I0TeHURa1l0B TIPOR3BOllbHOrO Bllna , HO OTHOCHTellbHO 1{1IaCca rllanl{lIX OnHO-

MepSblX lIOTeRUBa1l0B C 6eCRORC'lShlMR Rpa.llMII MO)!{RO CI{a3aTb c lIenYlOu\ee. B pe3Yllb

TaTe lIpnMeHeRBIl MeTOna 3 1111BITTII'IeCl{olt ne<popMaUIIII I{ nOTeHUllallY V n06aBJlIIeTCil 

'llleH 8V = -O'V 2, Tal{ 'lTO 3<p<peI{UIBHbllt nOTeHUl'lall CTaHOBflTCIi OTI{PblThlM.B paMl{aX 

1{1IaCCI!:'leCI{olt MeXaHRl{1I 3TO 03Ha'laeT, 'lTO Tpael{TOpflll nBfllKeHflll I(al{ onHonepIIOnll'Ie

CI{M <PYHI{UlIll BpeMCHR noclIe 311 11 II TITfI"l CCl{olt neq>opMaUflR CTaSOBflTCIi nBYTIepI!:Oml"f

Botl.COOTBeTCTBeBHO, B I{BaHToBolt MeXaHIIl{e ypOBHR 3Heprflfl CBIl3aFlIIhlX COCTOIIHfllt 

ITpR06perYT onpenelleHHYIO lllllpIIHy.ClICnOBaTellbHO, OnHO R3 rrpIIMeHeHflH MeTo,Ua 311-

lIf1TITIIQeCl{olt ne<popMaUflH - :no 06J1aCTb pe30naHCHblX RBJleHI'll!. 

B 1{1IaCCI!'leCI{0l! TeopflH nOlllI MeTOn 31111nnTRQeCI{olt ne<popMaUl'lfI TI03ROllflT TIO-HOBOMY 

B3rll11RYTb Ra TeopRIO crrOSTassoro HapYllleSflll CI'IMMeTpllfl,rrOCI{OllbI{Y 3<p<peI{TflBHbllt 

TIOTeHl(l'Iall 3neCb flMeeT <POPMY 

T.o . nOClIenHfllt '-IlICH B V( rP) MOlKeT 6blTb flllTeprrpeTflpOBaH I{al{ pe3YlIbTaT 311111!nTfI

'l e CKolt ne<popMaUfIfI . 

B 3alWIO'leHl'le OTMeTIfM , 'ITO nBH)!{eHlfe nllaHeT no 311J1f1rrTIf'leCI{IfM Op6lfTaM 1'1 CMe-

ll\CHHe neplfreJllf1l Op611TbI MOlKer 6b1Tb flCTOlll{OBaHO I{al{ pe3YlIbTaT 3J111f1ITTHQeCl{olt 
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llC<popMa[(IHI ypaBTIeHlI1T HbIOTORa.KaH 1!31leCTRO [9], llBlIlKeRlI'1O TI JJaHeT TIO 3nnllTICaM 

Mhl o6R3aHhl [(eHTpo6elKHo~ llo6aBHe bV = ":1' II nOTeS[(l1any V = - ;: . CpaBHI1BaJI 

3TO C nOTeR[(l!anOM (1.15), Mbi MOlKeM IIHTepu penlpoBaTb DORBneHlle bV = ";,1 HaH 

pe3ynbTaT 3nnllDTI!'leCHOII lle<pOpMallllR . 

1I.anee,flmcp3nnllnTl!lfeCllaJ! lle<pOpMa[(I.fR npIlBOJI.IIT II nOTeHUl.fany BI!JI.a 

Q M2 I 
V = -- +{3- - -. 

r r2 r3 

1I.o6aBlia II nOTeRl\Hany bV = {3~~1 - ~ npl!BOlll!T H CMell.(eHIlIO DepllrenllR Op611'Thl 

nnaHeTlJ /fa ManylO yrrrOByfo Bemf'II1RY br/J. npl!BencHHhlit npllMep -O.llRa 113 B03MO)!{-

HOCTCfl ,'IT06hl Ol\ClII.fTb napaMeTphl f./h112 Il ypallHclll.flTX (1.2) - (1.-1) , (2 .1). 

§4.TIpHJIO}l{eHHe 

Rl.fe I.fRTCrparra 

dy 
(2.4) 

u = JJ(l _y2)(1 _ A'fy 2)(l _ Qy2)' 

BBe.lleM ell.(e Tpl! MepoMoP<PlIbie <PYHHIlI1I!, 3aBI!CRIUl!e OT napaMcTpoB kl' ~'2: 

I1MCR 3TI! COOTHOWeIlI!R , HeTPYJI.HO nony'lI.fTh cneAYlOlILl!e <popMynhl JI.1!<j)<j)epeHl\l!pO

BaI\I!II: 

d 
dr/J hcn(r/J) = -hsn(r/J)hdn(r/J)hdm(r/J), 

d 
dr/J hsn(r/J) = hcn(r/J)hdn(r/J)hdm(r/J)' 

d 
dr/J hdn(r/J) = -k~hsn(r/J)hcn(r/J)hdm(r/J), 

d
d¢ hdm(¢) = -k~h$n(r/J)hdn(¢)hcn(¢) . 

II 

http:HeTPYJI.HO
http:lle<pOpMa[(I.fR
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I 
51Manees P.M. P2-9S- 192l 
rllnep:J! IJI ~I1ITWleCK3JI aecpo pMaullfl 

ypanu eliHii KJlaCCli ' l eCKOH McXUmt '~i 

npOaOIlJKeliO I1ccne.uOBallllC ' .nnHIITI1'leCKH .neCPOpMupoBalll lblx ypaBHeHH~j 
kJlaCCII ' leCKoii MeXamtKlt , 1I0cryJIIlpOSaHHbi X asTOPOM B [I j. nOKaJaHo, 'I ro 
lI epR~1"1110 1ll!cpo Mupo aaHllble ypaSllclntSi MOryl 6 bJ'l b Jl.eq,opMHpoBaHbl 1l0 BT plIU, a 

nOJl}"tclI II 1,1 ypa811emlS1 Jlecpop IHp08al1bl ewe paJ II T.ll. BblCW IlC crenemt nc¢ p
MauHI! M bJ na3blBaCM nmep::lnnHIITl1'tCCKHMII , T1()CKOJlbKY COOTueTC IB KHlUte 

pewelllHI B (JC Ll lJlliTOpllOM nOTellU~iane GyJlyr .!lllHbl f1.fIIep:)!Jj I IfI1TH 'I eCKIIMU 

CPY"KWUIMH r~H1ep<JJlm1lITH'l CIUt JlCCPOpMHposaHHblc ypaBIICHHSI J.lOII~CIIIUI cpop
MYll11pYlorCli B CPaJOBOM nponpalfl"rne d ~ 3 It'lMCpeIlHH KaK ypaslieliwi .!lBII~eHHsr 
c (d - ! ) CPYIIK.tUtliMU raMIUlbTOtta - HUM6y. B c raullollap"OM CJIY'lae ::lHepntSJ 
n p OIl OpllIlOlJ:lJILlJa npOltloe./lCIIIUO ra~H1J1bTOIiOBbiX q,YIfKUH~i . 3ct>q,e""TItRIILIW 

nOTellUltall ecn. nonllHOM CTenelH1 (d - !) 01' OCIIOlllIOro nOTellUW l ' B '13KJlKI

"Iemm n pl1SCnelfbl 113Be~T1lble npllMepbl 113 KJlUCCIlLiCCKOii MCXUIfIlKIt If reQPHlI II 11S1, 

IIpM06peTaKH1,IJie HORLIi.i CMblCJ1 c TO'IKII 3PCIIIISI MeTOl!:l J J1JlllrtTIlYCCKOii ne¢op
Mauln!. 

Pa601'J 8bIJJOIlHena R lla60paT pm111bl'HlClUITe.J1101l0H TeXHIiKll1I aB1 ·O~lanI3aU).l1l 
0\115111. 

COO6illt:llltl! 06Nl.,umelIllOIO IlIlCTIrryT<l K;ICPlfbIK IICC!lCIIOB:Ulllli . Ily6l1a, 1\195 

nepcnoll aBTopa 

Yamalcev R.M. 1>2-'.15-192 
Hyperlltptic Deformation of Clao;sical Mechanism Equali n:-. 

We conUnue the investigations of elliptic def rmed equations of da"sical 
mechanics which have been p stulated in [! 1. It IS shown that at'Ler the fir~I step of 
elliptic defomlali n the equation can be lleformeu for second lime and the r sull 
an be deromletl again, etc. We named higher degree of deformation hyperelliptic 

because oscntalor solution is given by hyperelliptic Jacoby funeli n!'> Hyperel!lptic 
deformed equation is fomlulated in d ~ 3 tlimensiona! phase :-.pace \ ith (d - I 
Hamilton - Namby funeLi ns . In the case of stationary mov ing the lolal energy is 
equal 10 product of HamilLon - Namby funcli n.·. Effective p tcnllal is a olynomw! 
of (d - ! ) degree of the original potential. In conclUSion the ll ld examples from 
classic I mechanics are interpreted on the view of eIIiplic deformed theory. 

The jnv ·tigalion has been peTformed at Ihe Laboratory of Computing 
Techniques and Automation. JlNR 

CI1mmunication of (ht: 1 inl Insllluh:: for Nudcar Research . Dubna, 1\1\)5 


