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B.NA. Mamamoes,

KaHOudam bu3uko-mamemamu4yecKux Hayk,

ooueHm kaghedpbl duhghepeHyuarnbHbIX ypasHeHUU
u cucmemHoeo aHanu3sa blry;

U.B. AsdeeHkKo,

cmyoeHm V1 kypca MM® BI'Y;

C.B. [leHmansb,

accucmeHm kagedpbi rnpuknadHou mMamemMamuku
U 3KOHoMu4ecKou KubepHemuku bIr'3y

O NOABUXKHDLIX OCOBbIX TOUYKAX
PELWEHUA CUCTEMbI FAMUIIbTOHA BOCbMOIO NOPAOKA

B CNIYYAE, KOrgA CPEAM NMPOMEXYTOUYHbLIX APFTYMEHTOB
rAMUNBTOHUAHA ECTb APOBHO-PALIUOHAJIbHBIE ®YHKLIUU

eedeHue. MHorve 3agavn NpuUKIagHoro
BxapaKTepa nNpuMBOAAT K HEOBX0ANMOCTU
pelwlaTb U uUccrenosaTtb CBOUCTBA pe-
LEHNA aBTOHOMHbIX cucteM MamunbToHa [1-3].
WccnenoBaHne MOABMXKHBIX OCODbIX To4vek
pelweHnn  HemnuvHerHbIX  auddepeHunanbHbIX
ypaBHEHWA — ofHa M3 OCHOBHbIX 3aJay aHanu-
TU4ecKkon Teopun AnddepeHUnanbHbIX ypas-
HeHun [4-10].
B crtaTbe [7] n3ydeHa HeaBTOHOMHAA CUCTe-
Ma Buaa

x', =R, (z,y),
y', =R,(z.x),
rae R;, R, — pauvonanbHble yHKUMM OTHO-

CUTENbHO BTOPbLIX apryMEHTOB C rofIloOMOPdOHbI-
MU No z koadpcpuuneHTamun. B ykasaHHoOW pa-
6oTe nomny4yeHsl yCroBUA OAHO3HAYHOCTU MO-
OBWXKHbIX OCOObLIX TOYEK peLleHU yKa3aHHOM
Bble cuctembl. B pabote [8] nokasaHo, 4TO
peLlleHnss aBTOHOMHOW cucTembl [amunbToHa
X, =H' (xy), y,=-H" (xy) (Hxy) - pa-
UnoHanbHas dyHKUMS) MOryT WMeTb B NIo-
ckoctn C Tonbko anrebpanyeckune NOABUXKHbIE
ocobble Toukn. Ctatbsa [9] nmocBsweHa wuccne-
A0BaHUIO MOABWXKHbBIX OCOObIX TOYEK peLleHui
HEaBTOHOMHOW cuCTeMbl @aMubTOHa BTOPOro
nopsigka € Kybu4yeckMMyn  HENMHENHOCTAMM.
B pa6ote [10] paccmoTpeHa aBTOHOMHas cucTe-
Ma ammnbToHa 2n-ro nopsigka

dx, oH
E—a, ey
dy, oH
E—_a_xl, saay

dx, oH

dt oy,
dy, oH
dt o ox,

rae H=F(¢,....0,), F ~ ronomopdHasn dyHk-

LUnAa CBOUX aprymeHToB, npmyem

_ (Xle + OLzyl _ Wlxn + W2yn
1= y neny n— .
lel + BZyl (’len + (’OZyn
[okasaHo, 4To ecnn xoTs1 Obl 0gMH U3 onpe-
.9 o, Y,
penuvtenemn , e He paBeH
B, B, 0 VY,

HYIH, TO pelleHnd y|<a3aHH017| CUCTEMbI UMEKOT
B nyiockoct C noABWXKHbIE TOYKM BETBIIEHUS

BTOPOro nopsaka.

OcHoOBHasi 4Yacmb. |_|yCTb rammnibTOHMaH

HEKOTOPOM CUCTEMBbI

H=F(¢,9,,¢5,9,), roe

F — ronomopdHasa yHKUNA CBOMX aprymMeHToB,

npuyem

2

Xy

2

Y2

¢, = ,
' o, X, + By,

0,

a,X, +B,Y,

0, = 0X; + BY,, 0, =7X,” +3y,°.
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CooTteeTcTBylOlWaa cuctema [amunbToHa

? x, = 1-3,0,(C,,C,,C,,C,) - C2(t-C,) , (2.2)
Oynet Takom:

roe C5 - I'IpOVI3BOJ'Ih/HaFI NOCTOAHHAA.

[ dx, oH oF —B,x°
e _a_yl - a_(plm (1.1) W3 cdbopmynbl (2.1) cnegyet, 4to
11 171
1 2
dx, OH oF 2a,X,Y, +B,Y, 2 ZB—(CR/gCle‘Df (C.C,.C,,C,)(t-Cy) -
dt oy, oo, 2 (1.2) 1
ay2 (PZ (azxz +B2y2) —(113/—301231@1 (Cl,Cz,C3,C4)(t —C5) ) . (23)
dx, oH oF y
= = B 13 N3 ypaBHeHun (1.4 (1.8) nonyyaem, 4To
dt oy, do, (1.3) d
Xs __ s
dx, _OoH _oF 23y, (1.4) dy, VX,
_ dt  dy, Odo, ' OTcioga
By M __F Bxyrex ™ +8y,° =C,, (4)
dt Xy 00 (X, +Buy,) (1.5) raoe C, — npousBosibHasi NOCTOsiHHAsA. AHano-
% __oH oF —onzyz2 rMMYyHbIM 006pa3oM HaxOAsTCs- MNepBble MHTerpa-
dt %, 09, (a,x,+Pyy,) (1:6)  neiBupa
2
dy, oH oF _ Va4 _g) (5)
72 — —_—
dt OX, 0, (1.7) o, X, +BoY,
dy, oH oF _ o, +Bys =C, (6)
et R PR 1.8
dt ox, 09, (1.8) raoe C,, C, — Npou3BOMnbHbIE MOCTOSHHBIE.
rae teC,x,,....y, € C_{o}. W13 paBeHcTBa (5) umeem
N3 ypaBHeHun (1.1) u (1.5) nmeem X = Yo" —B,Co¥, @)
, =—t—2222
dy,  2Bxy, +oux’ 2y, L% ) a,C,
dx, B BX, - X, B ' WuTterpmpya 1Y (1.6), nonyynum
=330,C,%®,(C,C,,C,,C,)(t-C,), (8
C NoMmoLLbio 3aMeHb! L:u(u=u(xl)) ro- Y2 \/ Cr' @2 (CCaCunC)(E=C). - (8)
X rae C, — nponsBonbHas NoCTOsHHAS,
nyyaem obwun nHterpan v (2): oF
X2 ¢2(C1,C2,C3,C4)=—
—1:C1, (3) 2 9=C1,92=C; 93=C5,0,=C,
X + By,

roe C, — npousBonbHasi MOCTOsIHHas. Takum

obpa3oM, Mbl NOAYYUNIM OOMH U3 MNEepBbIX
nHTerpanos cuctembl (1.1)—(1.8). N3 paseH-
ctBa (3)

2
_ X =Gy,

L=

ClBl

Mcnonbaya nepsbii nHTerpan (3), audde-
peHumanbHoe ypaBHeHue (1.1) 3anuweTca Tak:

(2.1)

dx —B,x,
d_tlszl(Cl,Cz,Cs,Czl) 121 =

X,"—Cou%,

o, X+ By j
ClBl
BC/
=¢,(C,C,.C,,C,) Xlzl ,
1

oF
roe @,(C,C,.C,.C,)=—

2 01=C1,9,=C;,93=C3,9,=C,
OTcloga

Ha ocHoBaHuu hopmynbl (7) pyHKUNS

1
Xy = a_(§/9C2a226D22 (C11C2’C3’C4)(t B C6 )2 B
2

—,3/3C,%,®, (C,.C,.C,.C,)(t-C;) ). (9)
WHTerpupys ypasHeHwue (1.3), 6yaem nmetb
X3=(D3(61’C2’C3’C4)B(t_c7)1 (10)
rae C, — nponsBonbHas NOCTOAHHAS,

oF
,(C,,C,.C,,.C,) = —

Ps 01=C1,9,=C;,93=C3,0,=C,
Mcnonb3ysa nepBbi MHTerpan (6), nonyvmm

Y3 :%(Cs —a®, (Cl’CZ'C3’C4)B(t -G )) (11)

N3 cdbopmynbl (4)

/C—x2
Y. = 4Y4-
5

(12)
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Wcnonbsya cdopmyny (12), ypasHeHue (1.4)
3anuieTcs Tak:

W _20,(C,C,.C..C.) f\/

dt
OTcropa

\rsm 2y-59,(C,C,,C,,C,)(t-C,)), (13)

roe CS — NMpoun3BoOJibHadA NOCTOAHHAA,
oF

()

®,(C,C,.C,,C,) =

(p4 01=C1,9,=C,93=C5,¢0,=C,

N3 dopmynbl (13) BMAMM, 4YTO QOYHKLMS
X, =X, (t) He umeeT B C HUKaKMX NOABMKHbIX
ocobbIx Toyek. Ha ocHoBaHun paBeHcTBa (12)
3aknto4aemM, 4YTO TakMM >Xe CBOWCTBOM obna-
AaeT u pyHkumMs Y, =Y, (t).

M3 Bcero BbILLEN3NOXEHHOrO BbITEKAET YT-
BEpPXAEHMe.

Teopema. 3aBucumble nepemMeHHble
X, =X ( ) Y. = yl( ) X, =X2(t), Y, =y2('[) cuc-
Tembl (1.1)—(1.8) umetor B nnockoctn C no-
OBWXKHbIE TOYKM BETBIEHUS TpPeTbero nopsaka

(cm. dopmynbl (2.2), (2.3), (8), (9)). Opyrux
NOABWMXHbIX OCOObIX TOYEK peLleHus cucTembl
(1.1)—(1.8) He nmetoT.

3amevaHue. N3 copmyn (10) mn (11) cne-
AYeT, 4T PYHKUMM X, =X, (t) 1 <y, =y (t) He
nvetoT B C HUKaKUX MOABWKHBIX 0COBBIX TOYEK.

3aknroyeHue. B ctatbe paccmMmoTpeHa aBTO-

HOMHasA cncrtemMa [amMunbTOHa BOCbMOIO
nopsiaka
a, _oH _JF dp dx, oH _OF g,
dt oy, 0g, @y,  dt oy, o, dy,’
dx, “oH _ _ @F 0o, dx, oH aF 09,
dt " oys  op, oy, dt oy, o9, oy,

dy, oH oF oo,

dy, oH _ oF ag,

dt ox,  de, 0%,

dy, oH oF oo,

At ox,  Op, X,

dy, oH oF do,

dt ox, o, ox,

rae F — ronomopdHas yHKLMUA CBOVX aprymeH-
TOB, NpU4YeM

o = X, 0, = Y,
' o, X, + By, ’ o,X, +B,Y,
O3 =0X; +BY;, 90, = YX42 + 6y42-

[lokasaHo, 4YTO 3aBUCKMbIE nepemMeHHble

X1=X1(t)’ X, =X, () i yl() y2=y2(t)
MMEIT B NIIOCKOCTU HEe3aBUCUMOW ﬂepeMeHHOVl
C noaBMXXHble TOYKM BETBIIEHUA TPEeTbero
nopsagka. YcTaHoBneHo TaKkkKe, 4TO beHKLI,I/IVI

X3=X3(t),y3=y3(t),X4=X4(t),y4=y4(t) He
nmetoT B C HUKaKMX NOOBMKHBIX OCOBbIX TOYEK.
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SUMMARY

The autonomous Hamilton system of the eighth
order

dx, _oH _oF do, dx, oH _oF Jg,
dt 5')/1 o, ayl’ dt oy, do, o, ,
%_ oH oF 'a(ps dx, oH OF '8(p4

dt oy, o9, oy, dt oy, 0, oy,
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dy, oH oF oo, dy, oH oF 0o, It has been proved that dependent variables
dt  ox, Op, o, dt  ox, 0p, Ox, X =X (), X =%, (), o=y, (t), ¥, =Y, (t)
dy, oH oF dg, dy, oH oF oo, have movable branching points of the second order

in the plane of independent variable C. It is also

dt 6X3 6(|)3 6X3 dt 6X4 6(|)4 8)(4 determined that functions

here F is a hol hic function of i ,and
where F is a oom;)rp ic function o |tszarguments an X, = X, (t)ayg -y, (t),x4 =X, (t),y4 s (t)

X . . .
1—1, 0, = Y2 , do not have any movable singular points in C.
X, + By, o,X, +B,Y,

(3 =0X; + By3 y QO = YX42 + 6y42,
has been considered in the article.

(%
Moctynuna B pegakuuio 11.12.2012 .





