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1 _BBep;eHne 

B HacT~.snn;eM coo6rn.eHHII pe'lb II;rJ,eT o npn.;nmax B03~IIKHoBeHIDI ~ca- . . .., . . . .. ·.· \ 

·' MOIIO)l;O 6HbiX. CTpyKTyp : B raMHllbTOHOBbiX .. CliCTeMaX, 6JIII3KHX K BITOJIHe ·. 

uHTerpiipyeMhlM •. ITo. cyrn.ecTBy, HaM~ 6YJ:l,eT paccMoTpeH TOllbKO crry'laH. 

/ciicTeM C·1J,BYM1I cTeneH~MII. cBo6op;hl; xoT.H paccMaTpHBa~MaH 3p;ecb 1CoH.,- . '

cTpyKn;IDI p;oiiy~K~eT · o 6o 6lJJ,~HRe Ha HeKOTOpbie p;pyriie ~rry:qaii e 6orrbiiiHM 

<!IIcrr6McTen~~eii cBq6op,:hl. . . .. ·. ' ; .·. . · ~. 
B ,erryqae raMIIllb;r'OHOBhlXCHCTeM c' ~'sy:M.H cTeiieiDIMII \cB'o6o~bl peiiiaro- . ' 

uzyro· porr:b :B B03HIIKHOBeHIIII caM<n:lop;o6Hiix cTpyKTYP 11rparoT nep11op;~-
• 0 - ' • -,._ - ':· ./ • " - ' _- ~' 
qe~K11e peiiieHIDI c TaK Ha3biBaeMbiM noporoBbiM .xapaKTepoM po)Kp;eHIDI. 

3To 3Ha'lHT, 'ITO ~a)Kp;oe .113 3THX u'epnotJ;11'leCKHX peiiieHilli oTcy~cTByeT . ' .. - . . ,..-' 

. He' T0llbKO B HeB03Myrn.eiiHOR C11CTeMe, HO 11 B B03Myrn.eHHOR C11CTeMe )1;0 
"'""' \',". . . - .· -·, ' .· -

TeX nop, IIOKa B03Myrn.eHIIe OCTaeTC.ll. )J;OCTaTO'IHO MallbiM, 11 ITO.HBli.lleTC.ll , 

TollbKo Torp;a, Korp;a :Bo3Mylli.eH11e cTaHoB11Tc.H p;oci'aTo'IHo 6orrbiiiiiM. Xo- · 
poino __ 113~ecTHhl~. nepnop,11'IeCKIIe. peiiieHrur; B03H11KaiOrn.~e ( np11 'BKJIIO'le:. -

· HH11·BomAyrn.eHIDI) II3 11HBapiiaHTHJ?IX Top,oB c/ pan;noHallb~o:ii o6MoT~o:ii li 
• . ?-< - ., . ·• . " . • ·. ' 

cyrn.etTBYIOil1.Re npii JII060M )l;OCT~TO'IHO MaliOM B03MyiiJ.eHIIll, IIrpaiOT np11 
3TOM BTOpocTeneHHYIO porrb: . . • . . .. .. . .. · · ' • . 

. . ·r . . . . . -
\C reoMeTp11'IeCKOR TO'IK11 3peHrui Mhl CTaJIKHBa~MC.ll3)l;eCb C p;:ByMll .Tli-

. naM11'nep110P,11-.!~cKHX peiiieH11R •. KaK 6yp;eT .HCHO 113 nocrrep,yrorn.ero, lle:imo:. 

)l;II'leCK11e perne~rul nepBoro Tlllla Hax:OP,HTC.ll B6ll1I31I OT roMOKllliHII'leCKIIX 

TpaeKTopm-11 3aKJIIO'leHbl BHYTP11 cBoe.o6pa3HbiX ~6rrade:ii, o6pa3y~:Mhlx·• 
· nepe~eqeHrui:Mll cenapaTp11c~x ,rtoBepmocTeii 11.Ha3:bmaeMbiX pa3Hb1Mll 
. aBTopaM11 p;oli.llMII, K31.IKaMH,·•XBOCT~ u ~.p,. Ilep11op,II'IeCK11e peiiieHIDI. 

BT~pbro ,Tlllla, XOT.f!-~ MOryT HaXO)l;11TbC.ll B6ll1I311 OT roMOKJl:riHli'1e(;KliX 

TpaeKTopmr, rre,KaTBHe BbiiiieynowmyTbiX1 06rracTeii. . .- .. 
• IIocKOllbK)' rrro6oe ycTo~oe nepiiO)l;11'leCKOe perne:aile 3llllllllTII'leCKOrO 

' .. ·· ' .· . . . ' "" 
TIIITa cop;ep)K11TC.ll .BHyTp11 HeKOTO oro liHB 111\aHTHOrO Topa, TO Ha 1130- · , 

. ·.·· .: . . .. . . 0~\tlh~~i,;;;t:.iii i'$::':1.\$ t . ' . . -
: \ • ' •• s ' ~ .. ~~-- ... ~~~ ..... i),Jli\"i - ." 

\U~Jii!:li-11 'lh-~-~~~~·~ .. .-.v•"'"' n 
,, 6i;Sfl~OT§V!li..~-' 
,~.. < 



tlHepreTII"<Iecxoii nonepxaocTII · H = C MO:IKHO HaHTII _ce"<IeHIIe,· B xoTopoM 

nep:Ho;IJ;II"<IecxdMy perneHIIIO cooTBeTcTnyeT TO"<IKa) a ~HBapiiaHTHoMy Topy_ 

6y;o;eT COOTBCTCTBOBaTb :JaMKHYTaJ£ KpiiBaJ£. TaKHM o6pa:JOM, Ka:IK;IJ;OM)I 

ycTOH"<IJIBOMY nepiiO;IJ;II"<ICCKOMY perneHIIIO tlliJIIIIITH"<Iecxoro THITa .B HCKO

TOpOM ce"<IeHlili IInoaHepreTII-.!ecxoii nonepxaocTII'H = C' cooTBeTcTnjeT 

, Hexaa: IIHBapHaHTHaa: OTHOCIITeJibHO c;o;niira no IipeMeHII o 6rracTb HJIH, xax 

HHor;o;a ronop.liT, ocTpon. OniichlnaeMaa: n;o;ecb caMono;o;o6Haa: cTpyxTypa 

THIIa "OCTpOBa BOKpyr OCTpOBOB" CO;IJ;Cp:IKIIT IIHBajmaHTHhle 0 6JiaCTH 6e~ 
" ' , ~ .v' . 

CKOHC"<I~OrO "<IIICJia reHepan;JI:ii II cyrn;eCTByeT IIpii HCKOTOpbiX,Ha:JbiBaCMbiX 

KpiiTII"<ICCKHMH, :JHa"<ICHli.liX rrapaMeTpa E, XapaKTepH:JYIOI.JJ;ero' BCllli'IHHY · 

BO:JMyrn;eHli.ll. MHO:IKCCTBO E-y 'xpHTII"iecx~x :JHa"<IeHHHnapaMeTpa f., rrp11~ ' 

'Ha;o;rrexarn;IIX IIHTepnarry (O,J), 11MeeTMOI.JJ;HocTb KOHTI1HYYMa ri:p11 ::ri06oM 
1 't > 0. CTpyxTypa tlToro MHoxecTna B HacTo.llrn;ee npeM.ll, Hel1nnecTHa. · 

- .. 
2 BcrroMoraTerrhHrui CHCTeMa ypaBHeH~rif 

,··, 

B xa-qecTn_e IIcxo;o;~oronyHKTa _;D;JI.ll ncex noc~e;o;yiOrn;~~ ~accMo'I'peHI1H 
Mhl IICJ;IOJII>:Jye~ CI1CTeMy. raMIIllbTOHa'. . · · · ' 

. fJH •. -.. fJH 
P =.- aq ' · q,=:= Op_ (1) 

c <l>YH~D;IIeii raMIIllbTOHa H = H(p, q, t,w, E), ;o;onycxa~rn;eii rrpe;o;cT~BliCHI1e 
. . . - . . ' ' ' 

n11;o;a 
' . 

H = Ho(p,q) + f.HI(p,q,wt,w,E)',. 
. . I .. , . . . -. . . ' . ! . . . ·.. . ..· . 

r;o;e rrepeM:eHHhle p 11 q .liBJI.liiOTC.ll cxair.llpaMI1, a <l>YHKD;I1.ll Hr nanilcJIT ne- · 

pliO;IJ;W£ecKJI c ini:KoTOpbn.1: nepHO;IJ;OM To 'oT ':rlpoiitine;o;eHH~ e ~' wt. M:hl· 

6meM npe;o;rromi.raTb,. "<ITO rrpn ,(:_' ~ 0 rrone~eHIIe Tpaeb~p~H cricTe~I>I 
\ . . . ' . . . . . ' .. . . . . 

. (1) B'I1HTepecyiOIIJ;eH HaC 06JiaCTli II:JMeHeHIDr IIepeMeHHhlX pii· qi1MeeT 
' . . ., , ' , . 

BII~, li:J06pa)KeHHhlH Ha piic.l. (ho :JHa"9:11T, "<ITO B TO~Ke 's{ lpYHKD;li.ll 

Ho IIMeeT . HeBbipox~eHHy.IO ce;o;rronyro TO"<IKY'. a B TO "<IKe eo. <l>YHKD;l~· Ho 
111-IeeT mini..rpo.Jic;o;eHHhlH liOKallbHbiH 

1
aKCTpeMyM. narree,. -io-q~a eo rrpri: f. ,d 0 

oxpy~eHa ceMeiicTBOM n;;tMKHyT:hlx TpaexTopiiii ciic'l,'eMbr ( 1), :KoTo{n,J:e oT:. 

;o;erreHhl OT m>yriiX TpaeKTopiiii tlTOH CII~Te~hl,<IIeTrreii cerrapaTpHCbiTo, 

npoxo~.llrn;eii -qepen ce;o;rronyiO T-o.-iey, so. HaxoHen;, 0 -~tlai1MHOM-·pacirorro-' 
:IKCHII11 TpaeKTOpliii r +• BXO;IJ;.liU.ie:H B TO"<IKY. so, II' TpaexTop!~ll: L., Bbl

XO;IJ;.llrn;eii. II~ n'o:ii TO"<IKII, Mhl IIOKa . He ~tmaeM HIIKaKJIX npe;IJ;IIOJIO)KCHliH. , 
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O;o;iiaxo Mbi rrpe;o;rr~JIO)KMM, "<ITO _J.IPII P;oc'i'aTO"<IHO Mari:Mx E =I= 0 rm~e;o;eHIIe 
perneHJIH CIICTCMbi (1) 11MCCT CTpy.KTypy; xapaKTCpiinyeMyiD crre;o;yiOI.JJ;liMli 

cn-:;iicTnaMH. Ilpe)K;o;e nce~o • Tpe6yeM, 'lTo6bi ·. nonMyrn;eHJie Hr.liB:r.ll-

• JIOCb BO:JMyrn;eHJieM "6 6rn;ero. IIOli~~eHII.ll" .· (ho. 'nHa"<IHT, "<ITO. ~CTJI.ll ce'da~ 
paTpHCbi To npH E =I= 0 paci.JJ;eiiJI.lleT~.ll Ha ycTOH"<IIIByio r& II HCJ:CTOH"<IIIBYIO 

r~ cerrapaTp11CHbie nonepXaOCTII, o6panyeMbie perneHII.liMIICHCTeMhl (1), • 
aciiMrrToTII"<I~cxii cTpeM.lii.JJ;mi~c.ll. rrpH t ..:_. oo u npii t -• -oo x i:repiio~n"<Ie- , 

~K~MY perneHI1IO S c riirrep 60JII1"<ICCKOro TIIITa, pmK;D;aiOI.JJ;CMYC.ll ·JI:J · rnrrep 6o

liii"<IeCKOH TO"<I~n s0 npii · AOCTaTo"<I:Ho Marrhlx · E =1= ·o. ,llarree, nonlmxaiOrn;:He 

II~ll ~ =/= 0 113 KpliBbiX r +, li•r- ycToii"<IHB~ f +(E)' 11 HeycTO~"<IliB<l:R r ~(E) 
cerrapaTp11CHbie rronepxHocTII rrepecexaiOTC.ll rrp11 ncex ;o;ocTaTo"<IHo :.Iarrhlx 

E.f. Oo'·Ilpii aTOMCrry-.Ja:ii, Kor;o;a nonepxHOCTHT+(E) n'r....:(E)c~Brra;o;a~T 
' )o • . . ' . • • 

rrp11 BCCX 11lll1 HeKO'_I'OpbiX E =/= 0 ; HaMI1, He 11CKliiO"<IaeT'c.si. . ..... ·. . . . 

Bo3bMCM Te:qepb rropo~;o;aeMoe CI1CTeMOH (1 y OTo6pa.IKe:Hne IIyaH~ape 
. T. ,: T ~e. C~BIIr ;o-.!eK Ha IIli<>CKO~TI1 p, q. n;o;orib. TpaeKTppnii CHCTeMhl· ( 1) na 

. 'rrep11o;o; np-eM:eiJII ~t = ~' npaccM~TpiiM ce"<IeHI1e <I>anonoio rrp6cTp~HCTB~ 
(p,·q, t) IIJIO~KOCTbio t = 0 .. Tor;o;a ce~eHJie IIliOCKOCTbiO_ t = 0 OIIIICaHHOII 

.. nhiwe cTpyxTypbi 11Mee;I\'BII;IJ;, 11;Jo6paxeHHhlH Ha pnc:2: C-TperrKa~rn Ha 

aTOM p11CYH~e yxa;aH C;IJ;BIIr' TO"<IeK tlTOro ce~eHIIir rrpH ~~liM~HCHli~ K HIIM 

oTo6paxeHli.ll IIyaHxape T, Bonh!'ieM, ;o;arree; ;o;yry sc"Y...::n0,HeycToli"<Innoil • 

~e.TBII ce~apaTp11C~ r~ 11 ;o;yry /0/1 s{ ·ycTOH"<IliBOH BCTBII. cerrapaTpiiCbi ro' 
. ·M paccMo.;;,p11M oTKP.biTYID o6rracT:b ~0 , orp~HWieHHyro' aTI1MII ;o;yraMH .. C 

_noMorn;:biO o6rra~TM ~0 Mhr.orrpe;o;im11M: ;o;Be o6rracTn F0 n G0 rr~cpe;o;c~noM 
' ' • •• : -. ' •, ' ' ' • ' • , • •." ' ' • • ' - .' • • • \. ' < ~ 

paBCHCTB! \ 

· Fo = T(~'o)\~o, Go= ~o\T(~o), 
' \ •• ,, • ' t 

r;o;e~epTa O:JHa"<Ia~T :JaMbiKaHHe B.TOllOliOfi1'IeCKOM CMhlCJie, a KOCaJI "<lepTa 

O:JHa"<IaeT, "<ITO 113 IIepnoro MHO:IKeCTB~ Bhl6paCbiBaiOTC.ll Bee TO"<IKI1, .npu

. Ha;o;rrexarn;He .nTopoMy MHo2iecTny. O~eBI1;D;Ho, "<ITO F0 ecTb' MiioxecTBo 

.·To-qex (~ET(~o), KOTOphleiiOKI1HYliii o6rraCTb ~0 , aG0 .~CTb MHO:IKCCTBO 

' TO"<ICK 1J E ~O, KOT~phle OKatlaJIIICb He. IIOKpbiThlMI1 0 6rrac.Tblo r'( ~O). IJo-

CKOJII>KY oTo6paxeHne IIyaHxape T · coxpaa.lleT .rirrorn;a;o;~>,Mepa MHoxecTn, 
F0 11 G0 ~o-nna;o;aeT,· T.e. .. 

roes Fo = mes·Go> 0 .. 

'' 

~ f ~ 3 



.. ~· 

· llo:IO.IKHM Tenepb 
- \ 

00 00 

F = U Tn(Fo), G = U T~(Go),~ 
n=-oo n=-oo 

·_ ,'n=FuG, F=F, g~(;. 

B cnrry rreno. nponepJieMbiX paneHCTB · 
,. ' . . I ' . ·. 

• 
(Fo\._U rn(Go)) = 0, 

. _n=l . _ · 

mes 

·,mes(Go\Q
1
r-n(Fo)) ~0, 

HeTpmHo y6e):I;HTbCJI B cnpaBe):l;liHBOCTli .pa:aeHCTBa F~ 9. MHo./KeCTBO 

· Z == F= 9 Mhi 6meM Ha:JhiimTh B, ~J;allhHe:iirile:M ~enapaTjmcHo:ii a(mo:ii. 
QqeB~IJ;HO, 'IT.o Z == ft . .· - I • • 

1 
• ' • •· ·• . • •. 

3 IIepnop;n-qecKne penieHIIir napa6orrn-qeeKoro. 
.• . . . I . . • .- - ' I' 

THIIa 
'. 

- 'B Harull:x ycrro'niurx cenapaTpHCHYIO. 30HJ nepece:KaeT 6~cKOHE:!~IHoe 'IH~ 
crro ~epnop;nqecKHx perueHHii cncTeMhi (1)cnoporo~hiM xapaKTepoM po~ 

. · . ,. . .. , - · · · ... · . , ·. To · .. 
JK.UeHHll H pa3HbiMH nepHo.uaMH, liBJiliiOIUHMHCll QeJibiMH KpaTHbiMH BeJIHqHHbi ;--. · Bonee · .. , . . . . . . m 
TO'IHo, cnpane):I;ITHBO crre):l;yioii.v~e yTnep.IK~J;eHHe, xapaKTepimyrorn;ee HeKoTo-. . . ·. . . . ~ 

pbie. OCHOBHbie CBOHCTBa :JTHX pernemr:H. _ ·· . . . • _ 

B c~yqae "o6rn;ero norro.IKeHHJI': cyrn;ec.TnyeT. 6ecKoHe'IHaJI nocrre~J;oBa
.Te_rrhHocTh noliO./KHTellbHbiX BeliH'IHH .Em > .0, Tn = 1, 2; .. ,, Em :_._ 0; eCliH 

. ' •' • I ' . , • . , '. 

1,1l -:-> oo, Y~J;OBrreTBOp.Jirorn;aJI crre~J;yrorn;nM ycrroBHJIM; ·, · , 

• 1., Ilpn E ,;, Em. ra~HllhTOHoBa.' cncTeMa (1) HMeeT_ nepHOIJ;H'IecKoe. pe

IileHIIe p == Pm(t;w), . q = qm(t,w) napa6orrw!eCKoro THna e nepiio):l;oM, 

T m = ThKm' r'):l;e Km ~: :u;erroe qncrro, Km. ~ 00~ ecrr:H m -'-> oo'. 8To nepH-w . . \ . ~ . • 

OIJ;II'lecKoe. perneHHe ·npn t = 0 nepec·eKaeT onpe~J;eiieHeyro Bblrue ~6rracTb 
n II He cy'rn;ecTnyeT npH rrro6oM E E (0, Em)- IIepiiOAII'I-eCKHe perueHHJI :lTOro' 

TIIna Mbl Ha:JOBeM · nepiiO/];II'IeCKHMII perneHHJIM~ nepBOH reHepa:u;HII. 

'l 
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: 

-. 2 .. B HeKoTopoll: oKpecTHOCTH 'aT oro nepHOIJ;H'I~cKoro perueHHJI ,cyrn;e.:. r 

c:r~ye~ coxpaHJIIorn;rur· nrrouia~J;h Herrn:B:e:iiHaJI :JaMemi nep~; .. u;HH~ (p; q)-+ 
·(u;v).~li~J;a · · · .·. . . 

.· . . .. (~) ', ' '·: (~) - ' • < 
p = Pm(t,w) +811 . (t,w)u + 812 . (t,w)v + ... ,· 
. - ... - ;(t - ).+ s(m)(t ) + s<~>(t. ) ·+. q= .. qm ,w . 21. ,wu . 22 . ,wv ; .. _., (2) 

..... ___ .• 

: •• ' • ~ • / • t .' • .' • • :'~ .- •• • ' 

, TaKaJI, 'ITO B HOBbiX nepeMeHHbiX HCXOIJ;H<;tJI CHCTe~a1 TaMH~TOHHaHa _(1) 

,nMeer nll:~J; 
. . . 8H(m) 

u = -:--. --
. , .. I' •, . I av l 

c <f>YHK:u;ll:en:· niMIIllbT6H~ H<,:;.> nnAa 
~ ·' • • ' • ' • • '· .i I 

/. 8H(m). fj 

v =---au- ' \. 

;' ·' \ ..•... H(~) = _cr!,v2 -f-'!'(!;,u3 +·3gmu2v .f 3hm1L~2-f• 
..<.··- 2c· ~6 .· ·.•· • · ... 

+k,mv3) + ff(m) + (E.- Em)(r,mtt,+ SmV -f' he~)):, -_ .· 

(3) 

:(4)' 
i { '. .... -' . ,. ~: - . ;- . • • . . - . . ..• ; :'· 

r):l;e <f>yHKIJ;HJI H(m) He co):l;ep.IKHT .'IrreHon.lm.IKe.:9:eTnepTorq nop.JI~J;Ka noun 

v, a ~<f>yHI{:u;nt h(m) He C~):l;'etnimT· ~lleHO~ HII./Ke BTopor~ nop.JI):I;Kano 3TH~ 
•· ' ••. ·-- ' ' . ' • '. ·• 1.' . . ·. ' 

. .IKe nepeMeHHhiM, T.e... , 
'· ' .. - ,' . 

i' 

fi(m). ~ 0( c'iul + ,lvl)4), -- h<~( ~ 0( Cluj+ lvQ2{, 

BeliH'IHHbl ~m,f,;.,gm,hm,km,Tm H SmHe :JaBIICJIT OT BpeMCHH.t, a :JaMeHa 1 

rrepeMeHHbiX (2) JIBIT-!IeTCJI nepiiO):I;II'IeCKOH noBpe~eHH tc _TeM .IKe ~aMbiM 
-~;·nepHo):I;OM Tm'=!~Km·- To'IKa.MII B paneHcTBax (2)o6o:JHa'IeHbl HerrriHen-. 

Hble. no u H ~ qrreHbl. . _ .. . . . . , . _ . . 
. 8To yTnep)K~J;eHIIe Hy.IKp;aeTc.JI B HecKOllhKHX no.JicHeHrurx. II pe.IKp;e ncero, . ' ' ' - . : ' \ - .- ' 

~rapaHTHpyeMble Teop~M:o:ii Bnpiro<f>a [1J.nepnop;nqecKHe perneHHJI, KOTO- 1 

pb!e npH t ::::: 0 nepeceKll.IO; OKpeCTHOCTb roMOKliHHII'IeCKOH TO'IKH, He ; 

· no):I;XO):I;JIT ;l);liJI HarneR ~eliH, noCKOllbKJ Ka.IK):I;Oe . H3 :lTHX perneHHH, no-
: . r .. • , • •• . .. ..,- • u ' . '· ..,·. , . , 

BII):I;HMOMJ, •B03HHKaeT II~ :JaMKHJTOH KpHBOH HeB03Myrn;eHHOH'CHCTeMbl · 

(1)- H tyrn;ecTByeT npH BCeX tma.Jerux napaMeTpa '€, npHHa):(rre~~rn;IIX He- . 

KOTOp()H OKpeCTHOCTH ;r~'IKH E = 0' .' Ka.IK~Oe H3 aTHX peruemm .npiiHa- . 

):l;lle~HT,. iJ:o..:.BH):I;ruiOMJ, I~ rHITep 6orrii~eCKOMy. UliH :lllliHnTir'fecKOMY ·. THny 
~. .. . . . . .... .. ' . .... 

~ B03MO./KH0
1

CTb llOliY'feHHJI ~3 :lTHX perueHHH · nepiiO/];H'IeCKHX perueHHII 

napa6orrH~ecKoro· THna npe):I;CTaBliJieTCJI B :HacTo.Jirn;ee npeMJI p;onoru.Ho Ty

. MaHHOH. ll, -- HaKOHe:u;, HII O~llO .HX :lTHX nepiiO):I;H'leC~HX peruemm HH rrpH 
~ . . . . 

;_ 5. 



'~ \ 

\ 
. J 

·xax~ OHa'leHIDI~· npeMt'mii t B:e nona;a;aeT B-IIY'l~K TpaexTop:ri:, Bhrxo;a;JI-
miix i:Ipii t = 0 :H3 onpep;erreHHOH :B:hlrne o6rraCTII 0. . 

- . . } 

,II;oKa3~TeJihCTBO cymecTBOBaHIDI IIHTepecyiOIUIIX Hac, IIepiiO;rJ;U'IeCKIIX 
perneHIIH napa6miii-:recxoro T~na 6a3IIpyeTCJI Ha cTpy:KType 'nepece'leHII:ii 
M:Ho2KeCTBFo II Fn ~ T"(Fo) IIrrnGo II G-n ~ T-"(Go) npii ;a;ocTaTo-9-Ho 

' . - ' . . : - J• '' 
6oJihiiiiiX nHa'leHIDIX n;erroro 'liiCJia n. Bo3HIIKaiOIUM 3p;ech KOHCTpyKD;IIJI 
HanoMIIHaeT no cTpyxType m:l;a;xo~'hl CMeirra[2], xpTK n JIBJIJieT~JI 3Ha'lii
.TerrhHO 6orr~e . CJI<J2KHOH: IlocKOJihKY HaiiMeHhiiiiie. n;err~e _'liiCJia m0~ > 0 H 

I -' , . 

no> 0, ;D;JIJI KOTOphlX nepeceqeHllil FonFm0 Ii GonG_n0 He nycThi, 3aBIICJIT 
• ' . ' ' \ ' .. I ! " 

OT € II Y;rJ;C>BJieTBOpKIOT YCJIOBIIIO ma -+ oo; no.--> oo, eCJIII E ---+ 0, TO mo6oe. 
II3 norry'l~eMm 1TaKHM o 6pa3oM nepiiop;H'leCKIIX perneH:ri: ~o~eT cy~~- . 
CTBOBaTh .TOlihKO IIpii 3Ha'ieHIDIX napaMeTpa E, npeBI,IIII~IO~IIX H'eKOTopoe ·. 
-noporonoe ::ma'leHne. HaKoHe:ri, corrracHo.xoporn? II3BecTHoi TeopeM:e Ily
aHKape m;piiO;rJ;II'le·cxoe.perneHHe M02KeT noJIBIIThCJI rirrii IIC'le3HYTh TOJihKO 
B crry'lae, KOrp;a ·co6CTBeHHhle nHa'leHIDI COOTBeTCTBYIOIUeH MaTpHD;hl MO-

. I , \ , . . . - . ·. ·, , . 
HO;rJ;pOMIIH paBHhl IIJIIOC ep;HHIID;e; _ T .e. IIepiiO;rJ;H'leCKOe peiiieHHe B MOMeHT 

• no.K:BrreHin IIrr~ IIc~en~oneHrur q.6KoaHonpiiHa;a;rre2KaTh K'napa6orrn'lecxoMy 
' ' ' " : ... ' . ' ' .. . .. - :. ' ) .. 

TIIIIy. ,,,-l ' ' f· 
•. . .' • • • \ ' I \ • • •• • '' I '· 

. Mhl npe;a;rrorro2K:HM Teneph c:Hona·, 'ITO paccMaTpiiBaeMM HaMH ncxo;a;HM 
ciicTeMa (1) HClJ(o;a;nTcB n ".o6~~:M.:norro2KeHHH" n _T()Mcimcrre,_'lTo BX();D;K-·· 
m'He B «PYHKD;HIO raMI-irrhTOHa H(m) BIIp;a (4) BeJIH'lliHhl Cm,fm II Tm OT- ·~ 

' ~ i ' ' ' • . • • 

JIH'lHhl oTnyJIJI, 'r.e:' · 
' .. ' ' ·' .. ;( 

-:; .. . ·.·. . "'' ,_., \ .· .. ' . 
Cm-=/=0; fm-:f=O, Tm-=/=0, m=1,2,.:.: _ 

. . . - . , , . r. . . } . . . ·, ·. -' ..• : '.' . , , -~ ; ~ -~ : . , , / • . ·. I • • • • 

B 3ToM crry'laeMaCIIITa6Hoenp'eo6pa3oBaHIIe mi;a;a . .\. 
'•,' 

' :·. ' ' '')1/3 . . . ' ' 
U = ,;2 __ (Cm >;. ·- V ~ u3y ' ,.. , f ' -·, .r. ' 

.. · .. m : -· . ·' 

....... 

. ,• . 
-.:...: i£4

( 2'!~-')1/3_' ·' -.: .'.· . (5) 
€-Em-- Cm m ·._, · • 

onpep;eJIJI~mee -~~pex<?;a; oT ~T~P~~np~~;prui~;~eH~x ~~~eM(!HHhlX: ti;v 
. . ' . ., . . ~ -. ·' ' . .. . 

K HOBhlM UpOCTp,aHCT,_BeHHhiM II~peMeHHhiM -~' y ~ · <?T. CTaporo M1aJior~, na~ 
paMeTpa E .K HOBOMY M,aJioMy:napaMeTpy JL, .npeo6pa3yeT ncxop;HyiO r~-
MIIJihTOHonyciicTeMy.(3) B cncTeMy~IIp;a . · : ._._ , · .· '.:. · .. 

. I . • . ' ... ' . ,. 

. : .. · ( --~ ··- ).1/38}((~) ~- --· ''(<?.. f -)1/38K(m) .. 
. X= -JL Cmfm. ~' Y =:=. f.L .m m- < , <8X ' •' . i. ·. 

:,.6 

.-\I 
\ 

\< 

! 
i 

r . ·I 

t' . ' ·i 
,, \ l,_ 

i, .. ' 
,1 
. ·j 
.I 

I • 

1--

f 
.}!' ' 

l 
'} 

. 

';: 

'• \ ... 
'> 

~"'~., 

. { 
C cpyHKD;HeH- i<(f'} BH)l;a . . i -" 

_K(m) = Ko(x,y) + JLK~rn)(:r;,y,wt,w,~); 

- ~;a;e l<o II~ 3a~HCHT_ oT.~~;a;exca rh II IIMe~T cTaH;a;~pT~HBII;D; 
·,·"'· 

. ~I- 2 1 3 ' 

Ko = -;-2~ +. 6x - x ~-· (6) 

- r" ., • / :·.·. / • - '. ' -· 

a /{~~) 3~BH<;:HT rrepiiO;rJ;H'leCKH OT Bemi'lHHhl e· ,;, wt ~C ,nepiiO;rJ;OM Tm = 
To-Km. ,Uarree, conepmiiM M:acrnTa6Hoe npeo6pa3om1HHe npeMeHH-

.. . - .. ..· . . . . ' 

t ---+ /J( c';.J ;,.) 1/3t . (7), 

. B pe3yrrhTaTe Harna Hcxo;a;iiM raMHJihTOHoBa cHcTeMa 
oKoH.fa:TeJihHhlH BliP, · 

(1) ~piiMe:r CB?,ll 

" f~ 

~ 1 ~ ~ , ·1 , 

·'o.,.. x=_akCm) 
~-' 

. ~._ 
.8K(m) 

ir==: :ax-
. 4 ~ 

~ - • • ·' I ., I . - :.. ,,' · .. -_ 

c «PYHKD;Hei raMHlihTOHa J{(m) BHp;a 
' ·- .-~-. . ,_ - -: ,._._ \ .. ""- -

) . '. ', '. ~ ,' ' . 
· kCm) = K 0(x;y) + jJK~m)(x,y,w't,w,·JL) , .. 

l 

r;a;e 

' 
w' =. ,- W· 

1-':( c';.f in) 1/~ 

~ ,: 

>4-·. Kp,:irTn'leCKHe'3Ha'leH:n.a napaMeTp~ E H' 
' ·, / . • . • . . ! ' ' . ' . ' • ' . ' \ ' 

·'- ·· cooT:Be'l'cTByrorn;aHHM caMonop;o6HaH '· 
' • ' j ' .~ ' ; I •. • 

CTPYKTypa 
/ 

(8)' <, 

(9) 

/' 

' / . 

, -, < I ' . ~ ·, , '· , 
1B I crry'lae "0 6J.JJ;ero . IIOJI02KeHHJI". rrorry'l~HHM. CIICTeMa_ raMIIJihTOHa . ( 8) 

o 6rra;a;aeT TeMH 2Ke caMhlMH cnoicTBaMII, 'ITo\ II ucxo;a;:Ha.H cucTeMa ( 1) .' 
3T~ ::ma'IIIT, . 'ITO:~ crry'lae "0 6ruero 'IIOJIO~e~JI;, cyJ.JJ;eCTBYIOuiaJI y rrorr)'- . 
'leH!IOH • Ha~II CHCTeMhl- ( 8) IIpH p· ::;;, 0 IICTJIJI cenapa TpHCld; aHarrorii'IIfall . 
neTJie ro y HCXO;rJ;HOH CIICTCMhl (1)_rrpH € = 0, IIpH Bcex ;a;ocTaTO'lHO ira~ 
JI~X JL -=/= O··pacmenJIJieTCJI Ha: ycTOH'lliBYID II HeycTOH'IHBYI<? cenapaTpii
cHhie IIOBepXHOCTii, o6rrap;aiOIUHe BCeMII YKa3aHHhiMII .paH:ee CBOHCTBaMn.· 

• I 

i 
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. . .. ' . ' 
. . . . ·. - ' ' ' . 

0;{H~KW cymeoCTBYIOmiie y CIICTeMhi (8) IIpii JL ;, 0 aH:arrorii'iHhie f\ II f _ 
aciiMIITOTii'IeCKIIe TpaeKTOpiiii IIpii BCeX ;Il;OCTaTO'IHO Mallhix; JL ;/= ,0 nopo
)l()l;aiOT aHarrorJI'!Hhie 'f + (E) ,ll f-:: (E) JCTOH'IIIBJIO II HeycTOH'IIIBJIO cenapa
TpiiCHhle IIOBepXHOCTII II <flaKT'Jix nepe_Ce'!eHIDI (IIliii COBITa)l;eHIDI) :MO)I(e.T. 
6hiTh CTporo )l;OKanaH 6en KaKI1X-HIIfiY;rJ;h )l;OIIO~HIITellhHhi~ npe;o;nOliO)I(e-
Hllll. 

Ha OCHOBe CKanaHHOro BhiUie /];ll.ll lii06oro m = ;1, 2, ... cymeCTByeT 6e
_CKOHe'IHa.ll ITOCITe)l;OB~TellhHOCTh norro2K_!JTellh~lbiX Beliii'IIIH JLm,~ > Q, n = . 
1,2, .. ;;, Jlf!l,n--+ -0~ ecliii n--+ oo, -Y;rJ;OBlle~Bop.HIOmiix crre;o;yiOmiiM ycrrc>BII.liM: 

1.- Ilpn JL ~ JL;.,,n raMIIllbTOHO~a CHCTeMa (8) IIMeeT rrepiiO)l;II'!eCKOe no 
BpeMeHII t' = JL(c'!nJU:) 113t peiiieHIIe x ~xm,~(t',w'), y = Ym,n(t',w') napa- 0 

•• 

· 6orrii'!ecKoro Tnna c nepno;o;oM: T m,n = '4 KmK~, r)l;e ~~:~ --:- n;erroe' 'IIIcrro, . -
! ' '. w . . ' '• .. , -- .·· .. 

~~:~ --+ oo, e<;rrii n ~ oo. 8To nepiiO;rJ;II'!ecKoe peiiieHIIe irpii t = 0 nepeceKaeT._' 
, aHaiiorii'IHJIO o6rracT~ n' o6mtCTh f2m, .BXO)l;KIIJ;yiO B. cenapaTpll(;;HyiD acmy _ ' 

--z~ HOBOH raMIIIThTOHOBOH CIICTeMhi. 8To ~epiiO)l;II~eq:'oe peUieHIIeHe cy
mecrBy~T npii lii060M- JL _E (o;JLm,n).- B~e 3TH 'n.epiiO)l;II'!eCKIIe- peUie~IDI- ¥hi 
minoBeM nepno;o;II'IecKIIMII peiiieini.liMH BTopo:H reHepan;HII. . ' _ 

2.' -B ~eKoTopo:H ~ipecTHo~;n aT<,>rb 1 nepno)l;IIqeci<oro peiii~HII.ll: cyllle:.. · 
CTByeT .. aHarrorn'IHM ·(2) .coxpaH.liiDuia.ll rr~omCL;rJ;h HeliHHeHHa.ll_ naMeHa ne
peMeHHhiX ~aKa.ll; ~IT·o BHOBhiX -irepeMeHHhlX norry'Ie:HH:ai B: pe3yrrhTaTe '
'naMeHhi cnc~eM:a f~Mmihro:Ha o6rra;o;aeT_ <f>ynKn;ne:H TaM~m:bToHCL~ ioTopa.ll-.

-~Meei a~~rrorn'!Hyl() (4),cTpyKTypy~ Borree Toro,:coBepiiinB ~ocrre BToro. -
aH:arrorn.fHyiO (5) II (7) naMeHy_ npoc_TpaHCTBeHHhiX nepeMeHHhiX, Bpe'M:!mn 

- l - - - - '' . - . ' ; - ·, . ·'-' - . -- - . ·- ! - - - -. ' 
n Marroro napaMerpa, JL ..:...._ v, Mhi B penyrrhTaTe norry'!nM aHarrorii~HYIO 
(S) cncTeMy ,faM'nllhTOHa c' aHarrorn'IHOH (9) <flyHKIJ;IIeil TaM1IllhTOHa. Ilpci _ 
aToM B crry'!ae "o_6ui,ero riono)l(eHII.ll'' HenonM:yuie:HHa.ll ~-ac>i:b', norry~e:HHoii: 
<I>YHKIJ;Illl niM:IirrhTOHa IIMee·£ CTaHp;apTHbiH Bll)l;. (6). . - . - ' -

TaKIIM -o6panoM, M~ lia~mr _npoue~ypy, nonBorr.liiOIIJ;yiO ~orry'InT~ · 6ec- ·: 
' . •- ' -, ' . • . . . . .• • , ' - - • ' 1·: r ; , : J . :,· ~ 

KOHe'IHJIO IIOClle;rJ;OBaTCllhHOCTh raMilllhTOHOBhiX CliCTeM pa3liil'!HhiX reHe-
p~n;n:ii. CorrracHo j{ A,-M"Tc?pnii_ [3,4] IIcxo;o;:Ha.ll raMRii~ToHoBa cJicTeMa cl) 
IIpllli:£?60M~E E (0; E*),_E* > 0, ~MeeTUHB<l,pHaHTip:>Ie TOphi) nOliJ'IaiOliJ;IleC.ll 
lin naMimyThiX TpaeKTOpRil cJicT~Mhi (1) <;: E .. = 0. I! a crie;o;yiOmeM IIIary 
Mhi -norry~aeM HoByiO. faMHllhTOHoBy. eiicTeMy {8)·, n~eiomyi01 RH:SaP1Ia.H::._ . 
THhle TOphi npii BCeX JL E. (0, JL:-n)~ r;o;e JL:-n >. 0: 8TO 3Ha'!HT1 'ITO IICXOIJ;Ha.ll . 
r<l:MilllhTOIIO~a. CIIC:TeM~ (1) JI~eeTnH:Bapn~H~Ii~e;op~,.p~~n!JliO)I(~HHhi~ , 
B6rrim~ OT nep¥op;II'IecKoro_peiiieHII.ll p "'iPm(t;w), q = q'!l(t,w).,_ np~ _:Bc~x . . - . 

. :,,· 
., 

• 
I\, 8 .· 

\ 

·, ~~ 

. :1 
. -~ 

I 

I!.' 

1 
) 

• i ' 
E E (Em, E;,), r;o;e · 

- -c. ~ .)4 :- . . . 
E;,; =Em;_ ~(c~fm)113 >Em'.' 

__ _ Tm -

Borree Taro, HOBa.ll raMJillhTOHoB~ ciicTeMa (8) IIMeeT HHBapiiaHT~e'.Tophi, 
pacimrro)l(eHHhieB6rr~nii OT nepno;o;II~ecKoropeiiieHII.ll x = xn.,n(t',w'), y•=.
Ym,'n(t' ,w') BTOpOH reHepan;nii,IIpiJ_BCeX V E (0, V~,n)·, r;o;e V _:__ HOBhiR Ma-
llhiH napaMe~p, a v~,n > 0, T.e; npii Be ex JL E (JLm,n, JL:-n,nkr~e 0 .<_li'm,n < 
JL:-n,n-, Crre;o;o-BaTellh~O,,HaUia IICXO)l;Ha.ll J,'aMilllh'fOHOBa cnc-r;eMa (1) :IIMeeT 
nHBapnaHTHhie Tophi, rre)l(ai.Qne Bfirriinn OT nponnBOllhHo :Bn.liTor~ nepiio~ 
;o;n'!ecKoro peiiieHRK BTOpo:H reHepan;IIll npn {ma:<IeHIDIX napa.MeTpa E,·npn-

. Ha;o;rre)l(amnx cooTneT~TBy!O_mmr o6panoM Bhi6paiiHOMY mrTepBarry BII;o;a 
. ( Em,n, E~,n), r;o;eO < Em,n: < E:-n,n· Mhi 

1

MO:IKeM noBTOpiiTh aTy npon;e)l;ypy 6e
. cKoHe'IHO"MH:oro pan. B penyrrhTci.Te Mhi riorry'Im-1 ;o;Be 6ecK~He'!Hhie nocrr~-

• . ' ' . . . ' . I • 

)l;OBa~~llhHOCTHUOliO)I(IITellhHhiJS Beliil~IIH Em1 , ... ,rn~ II E:-n1 , ... ,mnl n = 1, 2, ... , 
co crre;o;yiOiu.nMn eno:HciBaMJI:· .•. . •·.· .. , .. · · ·· · . ' 

1.'. ,I(ll.ll rri06o:H cJ:TeMhl noJIO)I(IITellhHhi~ n;errhix '!IIcerr m 1; .. )mn cnpa-
Be;o;rrRBO HepaBeHCTBO 0 < E'.n1 , ... ,mn :< E:-n\ ; .. :,mn · ' , . . , : . . · . · ' 
. 2. ,I(iur rr!o6o:il. CIICTeMhl ~ellhiX noliO:IKHTellhHhiX 'IHC~ll m1 ,-.. ~, mn'·JIMeeM 
/,• . • ·. ·.. . . . I, ' ' ' , 

Em1 .m- •.--+ Em1 .... mn 1 eCliH f --+ .. oo. · _ -· , ... , n 1.t.· 1 1 1. 

Horro)l(nM .T,e~eph E~1 .= ii;,;;·u paccMoTpii~i.niiTep:Barr 81 = (€mu E~I). 
Berrii'IIIHY Em1 ,m2 Mhi HanoBeM no;o;xo;o;.llme:H,·. ecrrii .Eri-i1om2 .E 811 _T.e., Em1 < 
Em1,m2 .< E~1 • B cnrry BToporo' CBOHCTBa nocrre;o;'oBaTellbHOCTII Em1 , ... ,mn Ta~ 
KIIX BeliH'IHH cyiiJ;eCTByeT 6eCKOH~'IHOe MHO)I(eCTBO~ IIycTh Beliii'IIIHa E:,; m 

·- j I . . ' . I . I( :_ ' . 't, 2 

Y;rJ;OBlleTBOp.lleT JCliOBJI~ · Em1 ,m2 . :< Em
1 
,m

2 
. :< mi~( Em

1
, E;,;

1 
,ri-.2), II. paccMOTpiiM .. 

IIHTepBarr' 82 BJI)l;a 82 = (Em1 ,m2, E~1 ~m2 ). O'!ennp;Ho, 'ITO 82 C 81. ,I(arree, 'Be
liil'IHHY Em1 ;m2,17l3 Mhl HanoBeM nop;xop;.lime:H, ecrrn Em1 ;m2,m3 E 82, T.e. Em1,,n; < 

. . I . , ' ' ' . • .· ·.·. 1.... (' ._ , - . 

' ~m1 ,m2 ,m3 -< Em1,m21 Il ;IJ03hhfeM Beliii'!IIHJ Effi~,'m;,m~ TaK, 'IT06hi BhinOliH.llliOCh. 
HepaB~HCTBO Em1,m2;ii-.3 < f~1 ,m2:m3 < min(E;,;),IJl2 , E~1 ,m2 ,m3 ). BonhMeM, HaK9-

, i '- :Hen;, JIHTep;oarr 83 Bnp;a 83 = (Eml,m2,m3,·E~l.'m~:m~); O'!eBJI)l;HO, '!To'83 cb2~ 
IloBTop.ll.ll aTynpon;e;o;ypy 6ecKoHe-.iHo MHoro pan, Mhi norry'IIIM HoBy!O 6e- .·. 
cimHe'IHJio;irocrre;o;oBaTerrbiloc~:b, Bem:HH. €,;/, E'n-. 1-,m~, ... , Em1 ,;.,:i; ... ,mn, ... , :Ko.:.· 
T~prur co;o;~p-?JmT. TOIThKO no;o;xo;o;JiuUr~ .'!ITeHhl nejmo:Ha'!~hHOH nocrre;o;oiJa..: 

. T~llbHOCTII. n'6ecio:S:e•myt<> nocrre~oB~TellhHOCTh Bli<l:IKeHih.ix;o;pyr B ;o;pyr8: 
RHTep~arron8;:) 82 :) .. :8~:) .... PaccMoTpnM.Tei:repb ~pep;err BRp;a · 

> •., • 

·' ·. ·~ •,.' .. · I •, 

E · .. -limE·' ·.·. 
. mt t·:··~~~-· ·7 n--+oo mt , ... ,mn ~. 

•.. l 
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{. ' ' ' ' ·, ' ,·- . . ·\, ' . <·' 

IIorryqeHHoe _TaKIIM o6pa:JOM :JHa'!erme E = Ec rrapaMeTpa € Mhl Ha:JoneM 
KpiiTII'leCKIIM. B CIIJIY Taro '!_TO Ec E. (n~= 1 8n) rrpH·~ =::;; Ec,Halli~ IICXOII;HaJI · 
raMIIJibTOHona ciicTeMa (1) IIMeeT nHn~piiaHTHhle Tophi nc.ex reHepau;Rn .. 
Ce'IeHIIeiiJIOCKOCTbiO t= 0 IIOJI'y'lliBllieHCB npe3)!JlbTaTe KapTllHhl I:I3~~ 

. 6pa)l(eHO HapiiC. 3. :· · • _ . . . .. , , .· . , 
Bcm:i:.Me:M: Terrepi. 'MHO)KecTno E-r :KpiiTII'lecKIIx nHa'!e'Imii rrapaMe.;pa E, 

rrpiiHa;u;rre)KaiiJ;IIX IIHTepnimy,:lmp;a (O;'Y), r;u;e 7 >0. ·na.KoHcTpyKu;nii, 
rrpiiMeHeHHOH p;llil. HaXO)K~eHIDI KpiiTII'IeCKIIJC 3Ha'!eiiiiH napaMeTpa E , He
rrocpe}l;CTBeHHO crrep;yeT, 'ITOMHO)KeCTBO ~.yrrpii mo6oM 1> 0 nMeeT Morti
. HO~TbKOHTIIHyyMa. Bo:J:Mb~Hhl crrep;y~lD;Re TpH CIITyau;IIII: ·.. · · . ~~ , · 

_1. MHo)KecT:BoB-r co~ep~IIT HeKoTophlH IIHTep:Barr, mtK~Io'l~IiHbiMBHy-
Tpiiii~Tep:Barra·(O,'Y);· · .,· · ··.· .· , /.~ ·~ 

· 2; M~o)KeCTBO E-y rrrroTHo'n HeKb'ropoMnHTepniwe, rre)KaiileM BHYTPH 
IIHTeJ>Barra (O,:r); . " ' · · · . ~ ;.· · 

_3 .. MHo2KecTBO E-y}mrp;e He rrrroT_ao niiiiT~pnarr~ (0,1') .. _ .. _·• i .· . 

B HacTo~lD;ee npewimiimnecTHo,' :KaKaJI H:J aTIIX~BO:JMo~moc-Teii imeeT · ·· 
Me~TO B p;eMCTBIIT~llb~OCTII. . _ . ·. . 
' \ ' t . ' .--·.·· ' ._,. j ~ 

5 Cy~eGTB<?BaHHe caMono;o;o 6Hon'. c~pyKTYPI>I B' 
peaoH:aHCHOH. o6rracTH · .. . ... . . . 

,. •' ' .._, ,, ' 

PaccMoTiniM Te~~pb. r~MIIrr~~oHony.cu~TeMy 
·.· •• • ' ' ' • • ,_.' "·'! 

.·. .· . or{/:. aH. . 
'·1= .:....~l • cp = !1I I ·. · . ucp u · 

. (to) 

_ C <J>yHKD;IIeM raM:II11bTOHa ?-l)~~p;a . .. .._,_ 

. rt'-Ho(I) +Ertl(J,cpf, .: ·. r. 

. '•, ,·, . . _. ' . ' / - ~-

r~e I = (Ii,I2) II·cp = (cpbip2), a <l>YHKD;IDI ?-l1 ·:JaniiCII'J.' rrepno;u;u'lecKu 
c rrepuo;u;oM 21r o?: yrnonhlx nepeMeHmix cpi, II cp2 • To'IKa I'::::: (I~ ,I;) .. 
onpe;u;erureT p~:Jo:HaHcHyR> o6i:racT~ ciicTe:M:hl (iO), ecrru Haiip;yT.c.H· u;errbie· 

~ . . . . - . ·.. . J . . \ . . . - ~ ' '" . . - ' . ' . . ' l ' ' . ~. ': .. ( 

'lncrra m 1 _II m 2 TaKne, ~To B TO'!Ke· I.'= I' nblriorriiHIOTc~ cooTHorneHrur: : 
~,~ ~ . . " .· - t, . 

. ·. ·arto · orto 
grad ?-lo #= 0, ' "!.2 oft -~ ml oi2 =, 0 . 

_10 

I. 

.-.: 

. ,· ~ 
',1, I., 

.\ 
I, . \. 

' 
IJpep;ITOITO)KllM p;n.ll onpep;erreiiHOCTII, "'TO B HeKo.Topon OKp~CTHOC~II pe30-
HaHCHOM TO'IKII I' cnpil-Bep;mrao HepaneHcTno ~- #= 0. Torp;a :n::Joa:Hepre:.. 
TII'ICCKM no:BepxHOCTh 1l = C, npoxo}l;.liiilaJ[ 'Iepe:J TO'IKY I', B HeKoTopoii 

. , OKpeCTHOCTII 3TOM TO',IKII MO)KeT 6hlTh rrpep;cTaBrreHa B BIIp;e 
I 

I '• 

'I2 +H(JhcPI,fiJ2,E) '=, 0, 

. ~BhlTeKaiOulaJI II3 (10) CIICTCMa ypaBHeH~M IIpiilmMaeT ~lip; 

di1 8H dcp1 .. oii . 
·: dcp2 = - ocpl' . dcp2 =.Oil ' (11) 

rp;e <jly~KD;II.ll H 'p;onycKaeT npep;cTanrreHue . \ ',. . 

H = Ho(I1)_+.€H1(I1', fiJl,fiJ2, E) 

Ilpu 3To,M B pe:J'OiiaHcHon TO'!Ke cppane~rrnao paneHcT~o~ ·::,;. ~- TaKIIM 
o6pa30M, CHCTeMa (11) .B aTOM C11J'lae OIIIIChlBaeT. pa3pyrneHIIe. IIHBapii: 

. aHT~oro Top'a c patinoH:arrbHOH o6MOTKOM. HbiHe xop6wot II3BeCTH<tli Kap
THHa 6bma imepBhle OITHCaHa B pa6oTe [5Ju IIMeeT, BII~,' II306pa)KCHHbiii 

'Hapuc. 4.' · · .. ·., . · . · . · , .. · .I·. . -. 
'• ' ·, ~ F 

li3JIO)KeHHhle Bhlllie pe3yrr·bTaThl c He3Ha'IIITe11bHhlMII II3MCHCHII.~:\UI 1m-
ryT '6hlTb IIpiiMeHeHhl ~rur. ITOCTpOeHII.li CaMOITOp;06HOII CTpJKTJJ>bl B cerra-. 
paTpiiCHOH :JoHe, o6pa30BaHHOM 6rrarop;apJi'paclD;errrrcHIIK> cenapaTpiiCHhlX1 

• 
' .. ' ! .. ' ' ' . ' . ·, . ' ' '-

·· rro:BepxHo~Ten, rre)Kan~ux n pe:Jo:HaB:cHon o'6micTll. Crrcp;yh oTMeTIITb, 'IT~ 
.B .TOM crry'lae, ecrru MhlB03bMeM p;Be rrpOII3B011biihlc. p'e:JOHaHCHhlC .o6-
~aCTII orru~aHHOM. Bhlllie CTPYKT.yphl, TO rru6o cenapaTpiiCH~e nonepxHo-

; CTH O)l;HO~ pe3~HaHC~OM o6rraCTII nepeceKaiOTC.li c c~rr~paTpllCHhlMII no~ 
·nep:irnoc;.HM:u 'p;pyroil\pe:JoHa~cHon o6rradrn, rru6o ~c)Kp;y nuMu pc:Jo
. HaHCHhlMII o 6in1cT.liMII 

1
IIMeeTc.li · um3apuaHTH~. rionepxHOCTb,. OTp;errJIIDlD;aJI 

;op;Hy pe:JoHaHcHyro o6rracTb ~T p;pyroii. TaKIIM o6pa:Jo¥, B crry-~ae ~epecc-
'l~HIDI cEmapaTpiiCHhlX rronepx:HocTenop;Hon pe:JoHaHcHo:ii o6rracTII i: cena-. 

. paTpiiCHhlMII ITOBepXHOCT.liMII p;pyroH pe30HaHCHOM; 0 6rraCTII perneHJUI II3 
P/l;HOM pe3C>HaHCHOM o6rraCTII MoryT co BpeMeHe~ nonap;aTb B p;pyryro pc-

... ' ·, ·. . '.·, . '' ' ·' . . . 
:JOHaHcHyiO o~rracTb II o6paTHO. Op;HaKo tiTo. He o6.H:JaTeJibHO npiiBOII;IIT K 
o6pa:JoBa:HIIIO_ CTOXaCTII,:IeCKOfO CITO.ll, ITOCK011bKJ .B03HHKai01D;He 3)l;CCb ca-

t '"· . . . . ' ' 
MOITO;IJ;06Hhle _CTpJKT,Jphl npeiT.liTCTBJIOT o6pa:JOBaHIIIO CTOXaCTH'ICCKOfO 
~JIO.ll. 
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6 > 3aionb~eHRe 
,. 

B :Jaimro'IeHne .HeliliiiiHe oTMe'rnTI:., -9:To cyrn;ecTBeHHaJI 'IacTI:. pe:Jyrr~>-
.. " .TaToB 3T,oii:pa6oThi 6I:.ma rrorr~emi ern;e B-:1969 ro;o;y, HO no P.liAY··ripn
~ pa66Ta He 6hlriaaaBepriie:B:a n orry6rrliKoBaHa. IIpnrrraiiieHm~ BecHoii. 
rrpomrroro ro;o;a rroc~TliTI:. KypaHTOBCKliH . HHCTHTYf 'n BhiCTJ_IIIITI:. ~ace: 

. •, ·' ..-· • I, u ) ... 

MIIHape. c p;oKrra;o;oM cTnMyrrnpoBarro rrpo;o;orr)l(eHne nccrrep;oBaHIIli B :non. 

, ~6rracTn_.,IIorr~:>:Jyroc~.:crry'Ia~M no6rraro;o;apn;I:. ripo<fl. G. Z~Javsky na npn
. rrrameHIIe H q>IIHaHCOBYIO rro;o;;o;ep)l(ey 3Toro ' Blf3HTa, a TaKlKe npo¢. Y.Ichika~-
,\ wa u J.S.P.S. Ja ¢uHaHco;yro ·noroiepxKy. ·· .. ·-' · \ . 

' . . . . '.• ' / •· 
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H3)laTenbCKHH OT)len 

Qfu.e)lHHeHHOrO HHCTHTyTa Jl)lepHbiX H 
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Ha3BaHue 

Tpynhl MeiK)lyHap6nHoii IIIKom 
T51JKeJihiX HOHOB . .IJ:y6Ha, 1993 f 
(a TBepnoM nepe!VIeTe) (Ha aHr 

Tpy)lhl pa6oqero cosell\aHHli«l
aKTHBal\HOHHhiH aHaJIH3 B OXpal 

1' .IJ:y6Ha, 1992: 520 c. (Ha pyccKu 

Tpynhl 2-ro pa6oqero cose.IL\aHJ 
OIUU1 . .IJ:y6Ha, 1993. 266 c. (H 

TpyJlhl MexnyHapOJlHOH KoH¢e 
acrreKThl neneHHII 11nep». CMOJif 
(Ha aHm. 113.) 

' . \ ' ' 
KHHra B.C.BapaiiieHKOBa '<<Ceq, 
qacTHl\ H ll)lep c llJlpaMu»; 1993 

Borbmo6oacKue qTeHHII. MaTe~ 
cosell\aHHII . .IJ:y6Ha, 1993 r. 2i~ 
'(Ha pyCCKOM H,aHrJI. 113.) 

· Tpy~hl MeJK)lyHaponiioro CHMIT< 
«,ll.y6Ha. Aeiirpmi-93» . .IJ:y6Ha, 

' ' ' 

Tpy)lhl MeJK)lyHaponHoro coaer 
UO IIporpaMMHpOBaHHIO H MaTe! 
peiiieHHII cf>u3uqecKHX 3anaq. A 
(Ha pyccKOM 113~)·· · 

·" 
Tpynhl VI ceMuHapa <<rpaauTau 
rpaBHTal\HOHHble BOJIHbJ» . .IJ:y61 

< (Hil. pyCCKOM 113.) , , 

Te3HChi novianos .30-ro coaell\i 
TeMnepaTyp; .IJ:y6Ha, 1994, 2 TO 
(Ha pycCKOM _H aHr~. 113.) 

- Tpy)lbl Me~yHapOJlHOro pa6o• 
<<<lJH3HqeCKHe :Kc':lepHMeHTbl H 
Ha HaKOIIHTeJibHbiX KOJihl\aX Til: 
CMoJieHHl\e, 1992. 324 c. (Ha a 

. Te3HChl noKJI!i)loa 17 -ii Mexny 
' • . no TpeKa.M ll)lep B i'aep)lbiX Tem 

(Ha aHrJI. 113.) 


