TpexctaanmnHble
CUMMNNEKTUNYeCcKme metoabl
pelleHna 3a4a4mM Rowun ANA

rAMUIBTOHOBbLIX CUCTEM

ABTOP:

CepebpeHHUKoB EBreHmin KoHCTaHTMHOBUY

HAYYHbIN PYKOBOAUTE/1b:

[.$.-Mm.H., npodeccop
EneHunH leopruun leoprmesuny



COOEPYKAHUE

LIE/Tb U AKTYAZIbHOCTb PABOTbI

MHTEP®ENC MPOrPAMMHOIO KOMMEKCA «MOTAHH»

MOCTAHOBKA 3AZIAYM KEM/EPA

[NTOBAJIbHBIE CBOMCTBA 3AZAYN KEMEPA

TOYHOE PELLUEHMUE

PELUEHWUE METOZOM CPEAHEN TOYKM

HOBBIE AJANTUBHBIE METO/bI

PELLEHWE 3A0AYU ALANTUBHBIMU METOLAMM

. UCCNEAOBAHMWE TOYHOCTU ADANTUBHbIX METOOB

10.5KCMEPUMEHTAbHOE OMPEAENEHUE MOPAOKA
ANMNPOKCUMALMK

11.BbIBOZbI U PE3Y/ILTATbI

12.5NAFOOAPHOCTU

©0ONOUAWN R



LLE/1Ib PABOTbI

JKCNEPUMEHTAJIBHOE NCCIIEAOBAHUE U AHAJIUS
HOBOIO RNTACCA HNCNIEHHBIX METOA0OB, COXPAHAKOLLNX
[TOGANbHBIE CBOUCTBA 3AJAYM KOLLW ONA
[AMWTIbTOHOBbBIX CUCTEM

AKTYAJIbHOCTb PABOTDI

MATEMATUYECKOE MOZE/IMPOBAHUE ABUMEHNS
MHOMECTBA B3AMMOZENCTBYIOLLUMX
MATEPUAJTIbHbIX TOYEK LUMPOKO UCMO/b3YETCA B
MEXANCLUMIMHAPHBIX MCCNEQOBHUAX,
HAMPUMEP, B HEBECHOM MEXAHUKE, ACTPODU3NKE,
MOMEKYIAPHOW ANHAMMKE.
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3a/a4a O ABUMKEHUM B LLEeHTPaIbHOM
Nnosie HbFOTOHOBCKOTO MoTeHLLMana

dvy _BH{vx, vy, X, ¥) _ 5 2 N—2
— = . = —yMx(x*+ y*) 2
dvy  0H(vy, vy, x, y) > 2 \—
— = 5 = —yMy(x“+ y*) 2
ax aH{Vxﬂ’y;I:}’]

— = = V,,

at vy

3y aH'[vx:Uy:x-}’)

— J— j— v

at vy Y

U, (0) = Uy, 0 1?3,(0) = Uyo x(0) = xo, ¥(0) = yo
xo2 + yo© # 0, XoVx,0 * YoVUy,o0

rae gyukmmsa Favunstona H = H(vy, Vy, X, V) HMeeT BHJL

H(Vy, vy, x,y) = 05(v + vi) — yMr '+ H',

H* = — 052+ vig) + yMrgt, 15 = (x§ + y§)°°



nobanbHble CBOWUCTBA 3a4a4M

1) cMMNIEKTUYHOCTb M 0OPaTUMOCTb peLleHUs
2) coxpaHeHue nosiHon 3Heprmn H

3) coxpaHeHne MOMEHTA Ko/in4ecTBa ABuxKeHus |
4) coxpaHeHune BeKTopa Jflannaca — PyHre - JleHua

eLRL



To4Hoe pelleHue
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Opbuta AByMepHOro
duHUTHOro asmkenma (H>0)

yix)

Opbuta AByMepHOro
MHPUHUTHOrO aBmKeHna (H >0)






METOA CPEAHEN TOYKU

- CUMNNEKTUYECKUN N OBPATUMDbIN
- HE COXPAHSAET MEPBbIE MHTEMPA/bI
- BTOPOW NOPAOOK AMMPOKCUMALINA
- HEABHbIN
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eLRLx(t)
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AOANTUBHBIE METOADI

PACCHETHbIE ®OPMYJI1bl

Xi+1=Xi T 2rveiqiAQ- 2(2H*xi + eirr xi)q2( A O,

Vit1=Vi+ 2rivyiq146 - 2(2H*y; + ez y.i)q2( AGY.

fiv1 =1+ 2riq1 A0+ 2(xivsi + yvivy.i)qa AGY + ¥Mags(A6).

riv1= (M) (I2i - eLRLxiXi+1 - €LRLy Vi+1).
vxit1 = - ([z2 €LRLy. - eLRLxi eLRLyiXit1 T (V2 M2 - errLy 2)yie) (OMIzi) risr L,

vit1 = (lzferrxi T (V2M? - errLxi?)xit1 - eLrLxi€LRLy. Vit ) MIzi) e



SSRK1
1= (1 + 2H+(A0)%)"

SSRK3

g1= (1+ 8(A022H*)(- (1 - b)e? + (1 - 2b)(2c - s1)s1) +
16(AGH2H* (1 - 2b)(c - 51)(c? - (1 - 2b)(2¢ - 51)51)) ™!

b u 51 — cBOOOaHEIEe mapaMeTpel, 1/6 <b <1/2, -1 <51 <0

15 O6ONX METO0B
q2=2q1*(1 + (1 - 8BH*(A6)*q1°)*~)

q3 = (H*)(40)%(1 - q1)
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BbIBOABI 110 pe3yjbTaramM 3KCIIEPUMEHTA

1. Mo pe3ynbTaTam 3KCNEPUMEHTOB MOXKHO YTBEPXAaTb O HEMPUTOAHOCTHU
YNC/IEHHOro0 OAHOCTAAUMHOrO CUMNAEKTUYECKOro metoda PyHre-KyTTbl Ans
peleHuns 3aaaum Kennepa ¢ 601blWMM 3KCLLEHTPUCUTETOM.

2. DKCNEepUMEHTa/IbHO MOATBEP)KAEHO, YTO HOBble aAanTUBHbIE METOAbI
COXpaHAOT Bce rnobanbHble cBomctBa. OHKM CcoxpaHAOT opbuty Ha
6onblWINX MHTEPBANAX BPEMEHW, HO MPU 3TOM HE COXPaHAIT nepuoj,
TOYHOrO peleHna, 4YTo NpPMBOAUT K BO3HUKHOBEHWUIO HEMOHOTOHHOM
3aBMCMMOCTM NOFPELIHOCTM Ha nepuoae oT Yncaa nepuoaos.

3. CpasHeHMe SSRK1 mn SSRK3 npu oAMHAKOBbLIX Ha4das/ibHbIX AaHHbIX
BbIABMNO npemmyuwectBo metoga SSRK3 npu pacyetax Ha 6onblimx
NPOMEKYTKAX BPEMEHM.



PE3YJ/IbTATbl PABOTDI

1. Co3gaH nporpammHbIn - Komnaekc “UoraHH” ¢ WKMPOKUMM

BO3IMOXKHOCTAMMU dHa/IN34 pe3y/1ibTaToB BbIMNUC/TUTESIbHbIX
IKCNEPUMEHTOB MO WU3YHEHUIO CBOMCTB KaK TOYHbIX DELUEHMVI
3d44ad4u Kennepa, TaK N HUCZIEHHbBIX METOA0B €€ peLLEeHUNA.

. C nomouwblo nMPOrpammMHOro Kommnsiekca 6bino0 nogpobHo
NPOaHANN3NPOBAHO MNOBEAEHME TOYHOrO PELIEeHUA U CcAenaHbl
BbIBOAbI O HeobxoAMMOCTM adanTUMBHOro Bbibopa Lwara
YMUC/IEHHbIX MeToA0B ANA 3PPEeKTUBHbIX pPaACYETOB OpPOUT C
H60NbLIMM 3KCLEHTPUCUTETOM.

. UccnepoBaHo noBegeHMe MeToda cpeaHeM TOYKM UM HOBbIX
afanTUBHbIX MeToA0B, MPOBEAEH WX CPaBHUTENbHbIM aHaNu3.
HarnagaHo noKasaHo NpeuMmyLLLEeCcTBO HOBbIX METOA0B.



HAYHYHOMY PYKOBOAWUTEJIIO

TEOPITUKO TEOPTUEBUYY ENEHURY

N BCEMY T
KAGEL

PEMOAABATEJ/IbCKOMY KOJUJIEKTUBY
Pbl BbIMUCJTUTE/IBHBIX METOA0B

3A

1PEOOCTABJIEHHbBIE 3HAHUA,

A TAKMKE CBOMM COPATHUKAM CTYAEHTAM
3A IOMOLLb M MOAAEPMKKY



