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3a4a4a O ABUMXEHUW B LIeHTpaIbHOM
NOJ1€ HBFOTOHOBCKOIO MoTeHUMana

d—t"—— = = —yMx(x*+ y°) 2
dvy aH(vx, vy, X, y) . ) 5 _3
= = 3y = —yMy(x*+ y°) 2
ax - aH(vXIvy:x:y) .

at vy TR

dy _ OH (vy,vy,X,y) = %

at vy y

Ux(O) = Ux,0 Uy(O) = vy,O» X(O) = Xo y(O) = Yo
Xo? + Yo2 # 0, XoUyp # YoVy,0

rae ynkumsa Fammnerona H = H(Vy, Uy, X, y) HMeeT BH]

H(vy, vy, x,y) = 052 + vZ) — yMr~' + H",

H = — 0.5(17,7;,0 + vf,‘o) + yMry?, ro = (x§ + }’5)0'5




[ nobaNbHble CBOWMCTBA 3a4auM

* CUMMAEKTUYHOCTb PELLEHMA
[peobpazosaHme (Vg XO)T=> (V(t),X(t))T CUMMNEKTUYHO, eCNU
o) AD(t) = A

av (), X(t))
d(Vy Xo)

A [—E 0] Ez[(l) 2]

* COXPAaHEeHWe NOJMHOW 3HEPTUM

() =

vE(®)+v5(t) _gM
2 r(t)

H(t) =

* COXPpaHeHMne MOMEHTa KOJIMYECTBaA ABVXKEHNA

L,(t) = x(®)v, () — y(D)v, (D)

* COxpaHeHue BekTopa Jlannaca — PyHre - JleHua
agM
eLrLx(t) = vy, ()1, — %x(t)

erLry (t) = v (D)1, — (t)y ()



Llenb nccneioBaHMA

» Paspaborka M aHaiM3 HOBOrO  KJjacca
UMCNEHHBIX  METOAO0B,  COXPaHAHOLLMX
MaKCMMaNbHOE KOAMYECTBO  10OaNbHbIX
CBOMCTB B DaMKaX MAEeaNbHOM
APVOMETUKMN.
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3apava Kennepa

MocTaHoBKa 3anaud  PEWEHWA M rpadukK | Jarpyska us dalina

HayanbHble CKOpPOCTH

«Kennep».
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PacueTbl TOYHOIO peLlenna U rpapryeckoe
npeacTaBieHne Pesy/bLTaToBs.

Cnyyar Manoro 3KCLEeHTpMUCHUTETa

G =

M, =
x, = 0,921,
v, = 1,116,

Veo = —0,029,

S vy,0= 1,215,
A e =0.073

Opbuta GUHUTHOTO ABMXKEHMA H*>0



PacyeTbl TOUHOTO peLleHnda 1 rpadu
NpeacTaBieHNEe Pe3y/bTaToB.

Cyyan akcUeHTpUcKHTeTa Ban3KOoro K

OpbuTa GUHUTHOTO ABMXKeHUA H*>0

HeCKOE

G =1,

xo = —0,038,
vo = 0,327,
Vyo = —0,275,
vy 0= 3,316,
e =0.82



I3BECTHbIE YMCTIEHHbBIE METOAbI C
MOCTOAHHbIM LLArom

» MeToa Bepne

- CUMMIEKTUYECKUM
- HE COXPaHAET NOAHYHO IHEPIUIO 1 BekTOp Jlannaca-PyHre-fleHua

- IMeeT BTOPOM MOPAAOK annpoKCUMaLn

» ABHbIM MeTOZA PyHre-KyTThl

- He COXpaHseT robanbHble CBOMCTBA
- HE ABNIAETCA CUMMIEKTUYECKNM
- HE COXPaHAET NONHYH SHEPTUIO, MOMEHT UMMYNLCOB, BeKTOP J1-P-J1

- MMeeT L4€TB€prI|\/Jl MopPAAOK arnmnpokCMau it



MeToa PyHre-KyTtTbl 4ro nopdaka

Cnyyan akCUeHTpUCKHTeTa BAM3KOTO K eanHMLIE.

1 nepmog, 4000 Touek Ha nepmoa

y(x) H(t)
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OpbuTta, BbluncneHHas metoaom P-K4 [padwmk 3aBrcnmocty H(t) — H(0) ot t
1 TOUHas opbuta ( 3eneHasd AMHKA )
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MeToa PyHre-KyTTbl 4ro nopsaaka

Cay4yan aKCUeHTpUCKHTeTa BAM3KOro K eanHMLE.

1 nepmoga, 30000 Toyek Ha nepmoa,

y(x)
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MeToa PyHre-KyTtTbl 4ro nopdaka

Cyyan akCLeHTpUCKHTeTa 6aM3KOT0o K eanHMLIE.

6 nepmroaos, 30000 Touek Ha Neproa

y(x) H(t)
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OpbwuTta, BblUMCNEHHaa MeToaoM P-K4 [paduk 3aBncmumocT H(t) — H(0) ot t



MeToa Bepne

Cnydal akCUeHTprcKTeTa 6M3KOTO K eAVHULIE.

1 nepwnoga, 4000 Touek Ha Nepros

y(x) H(t)
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OpbwuTta, BbluMCIEHHAS METOAOM [paduk 3aBucumocT H(t) — H(0) ot t
Bepne



MeToa Bepne

Cny4dan akCUeHTpurcKTeTa BIM3KOTO K eAVHULIE.

6 nepmnoaos, 30000 Touek Ha nepuoa

y(x) H(t)
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CpaBHeHuMe 3aBuckumocten H(t) — H(O)
OT t, Noay4YeHHbIX MeToaamun P-K 1 Bepne
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MeTtoa ¢ aaantmBHbIM Warom SSRKZ

Cnyyam akcUeHTpucnTeTa 6M3KOro K eamHmLE.

1 nepwog, 200 Touek Ha nepuoa,

y(x) H(t)
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OpbuTa, BbluMCAeHHaa meTogoM SSRKZ2  Tpaduk 3aBmcmmoct H(t) — H(0) oT t



MeTtoa ¢ aaantmBHbIM Warom SSRKZ

Cnyyam akcUeHTpucnTeTa 6M3KOro K eamHmLE.

10 nepwoga, 2000 Toyek Ha nepmos,

H(t)
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OpbuTa, BbluMCAeHHaa meTogoM SSRKZ2  Tpaduk 3aBmcmmoct H(t) — H(0) oT t



MeTtoa ¢ aaantmBHbIM Warom SSRKZ

Cnyyam akcUeHTpucnTeTa 6M3KOro K eamHmLE.

1 nepwoga, 2000 Toyek

y(x) y(x)
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OpbwuTa, BbluMCieHHaa metoaomM SSRK2 AfanTMBHOCTL LWara




lccnepoBaHWe TOYHOCTM YMCNEHHOMO PeLleHnd,
NONyYeHHOro MeToaoM SSRKZ.

10 nepmonos, 2000 Touek Ha nepuos

100 nepwronos, 2000 Touek Ha nepuroa

maxdR(periods)
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3aBUCUMOCTb MakKCMMaabLHOM
MOrPeLLUHOCTN Ha Mepmoae OT HOMepPa
nepmosa

3aBUCUMOCTb MakCMMaNbHOM
MOrPELLIHOCTN Ha nepuoae oT
HOMepa Nepmoaa




lccnepoBaHWe TOUHOCTM UMCIEHHOMO pPeLleHmnd,
NONyY4eHHOro MeToloM SSRKZ.

10 nepmonos, 6000 Touek Ha nepuos

maxdR (10*-9)
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JKCMeprMeHTabHOe onpeaeneHme
NopaAKa TOUHOCTM MeToaa SSRKZ.

—log max R

6 |  338BWCNUMOCTb - JIOrapnPMa

' 1 | MakKCMMaabHOW MOTPeLHOCTH OT
JIorapudmMa Ymcia Touek Ha
Nepuoa,

¥ 1 | TaHreHc yrna HakjoHa npamom
I | | nokasbiBaeT NopsAoK
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' 1 | mMetosoMm SSRKZ.

1 | | BTopown nopasok TOUHOCTU.
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Pe3ybraTbl PaboThl.

Co3zaHa KoMMbroTepHasa nporpamma «Kernnep»

[leTanbHO M3y4eHO NOBEAEHME TOYHOTO peLleHmns 3adaqum Kennepa.
[Toka3zaHa HeobXoAMMOCTb Pa3pPaboTki afaanTUBHbIX YMCAEHHbIX
METO/A0B A5 pacdeTa OpdUT C BOMbLUMM SKCLEHTPUCUTETOM

[IpoBeeH CPaBHUTENBHBIV aHaIM3 TOYHOCTM PACMPOCTPAHEHHbIX
YUCNIEHHbIX METOAOB pelleHms 3aja4um Kowm v
OAHOMaPaMETPUYECKOTO CEMEMCTBA HOBbIX METOAOB, COXPAHAOLLIMX
BCe 1106a/bHble CBOMCTBA TOYHbIX PeLleHnid 3aaaun Kennepa.

[lokazaHO NPEVMYLLIECTBO CEMENCTBA HOBbLIX aAaMTUBHbIX
CUMMNEKTUYECKMX KOHCEPBATMBHbIX METOAOB PelLleHns 3a4a4m
Kennepa



