CTOPOHBI, TpEATioNaras, 4YT0 YpPOBHM 3HAYeHWH KypCOB BAIIOT W IIEH HA JParoleHHbIE METaJUIbl
HETIOCPE/ICTBEHHO TIO/IBEPKEHBl aBTOKOPPEISILIMOHHONW 3aBUCHMMOCTH, OBUTH PACCMOTPEHBI aJalTHBHBIE
MOJIENI UCCIeNyeMbIX (DMHAHCOBBIX BpeMeHHbIX psnoB. [loctpoensr moxenu B kinacce ARIMA(p,d,q), u ¢
[TOMOIMIBIO  CIIEIHATFHOTO CTaTHCTUYECKOTO CpaBHEHHWsS BHIOpaHBI HamOoJee JIydlIde MOIENH s
KpPaTKOCPOYHOTO MPOrHO3UPOBAHUSI.

BrIsIBIEHO AONTOCPOYHOE PaBHOBECHME MEXKAY KypcaMu BallOT M LIEHaMH Ha 30JI0TO U cepeOpo. Ycra-
HOBJICHO, YTO BPEMEHHBIE PS/IBI BATFOTHOTO Kypca M IIeH Ha JparMeTaslibl SBISIFOTCS KOMHTErPUPOBAHHBIMU
mepBoro nopsinka. [locTpoeHb! BEKTOPHBIE MOJIETH KOPPEKIIUHN OIMIHNOOK Il HHTETPUPOBAHHBIX BPEMEHHBIX
PSIOB BaJIFOTHBIX KYPCOB 110 OTHOIIEHHIO K OETIOPYCCKOMY PYOIIIO M IIEH Ha 30JI0TO H cepedpo.
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©I'pI'Y um. A. Kynasbt
O YHKIUSA JIOJAKA-UEPKACA B 3AJIAYE OIIEHKHA YUCJIA A JIOKAJIM3AIINHN
NPEJIEJBHBIX HUKJOB CUCTEMBI KYKJIECA CITEINUAJIBHOI'O BUJIA
A.B. KY3bMH4, A.A. TPUHb
In this paper we consider an real generalized Kukles system where the derivative y represents a polynomial of the fifth

degree concerning a phase variable y. Factors of this polynomial smoothly depend on a phase variable x and continuously
depend on parameter . At zero value of parameter considered Kukles system is a linear conservative system. The subject of
investigation is the limit cycles bifurcating under a perturbation of a conservative system. The place of Dulac-Cherkas func-
tion and Pontrjagin’s criterion in a solution of a problem of limit cycles number and their localization is uncovered. The re-
search objective is to work out an approach to the problem of existence of the limit cycle based on Dulac-Cherkas function
and Pontrjagin’s criterion. The derived results can be applied in the qualitative theory and theory of bifurcations of ordinary
differential equations as well as in the theory of nonlinear oscillations

KiroueBrle cioBa: mpenenbHbI UK, GyHKus Jromaka-Yepkaca

PaccMoTpiM Kitace aBTOHOMHBIX Tu((epPEeHITHATBHBIX CHCTEM Ha TUIOCKOCTH, TIPEACTABISIONINX COOOMH
o0o0meHne cucrembl Kykieca [1]
dx

By = P D = x5 )y = 00X = (PO, (1)

rae dyHkuuMu /, : Rx R — R,i=0,5 SBIAIOTCA HENPEpbIBHBIMU IO MapaMeTpy 4 U HENpephIBHO AuddepeH-
LUPYEMBIMHU IO IEPEMEHHOH X, IPUUYEM T10J1araeM, 4To

hs(x, 1) # 0.

JI7 OlleHKM YMCNa ¥ TOKAIH3auK TIPeIebHEIX IUKIOB B HEKOTOPOH obnact Q < R* cTpyKTypHO yc-
TOMYMBBIX CHCTEM Ha ITUIOCKOCTH MpUMeEHseTcss 0000menHsnii noaxoxn JILA. Uepkaca [2] k kputeputo J{roma-
Ka, KOTOPHIH, B ciiy4ae cuctembl (1), 3aKkimrouaeTcsi B HaXOXKICHUU q)yHKm/m‘P(x, V, y) , KOoTOpas yJIoBJie-
TBOPSIET HEPABEHCTBY

oY

O(x, y, 1) = k¥YdivX + >

—P+aa—\PQ>0(<0) V(x,y)eQ,Vuel CR, 2)
X y

rZie YUCIOBOM NPOMEXYTOK / HE COREPKUT OM(ypKallMOHHBIX 3HaYeHUH mapamerpa u. [Ipu aTom dyHKIus
‘P(x,y,/l) npeArnoaraeTcs HeMpephIBHOW 1O BCEM apryMEHTaM M HeNpepbhiBHO IUQQepeHuupyeMoi mo

(ha30BBIM MEpEMEHHBIM X,y. Ecnu mpu HeKoTOphIX 3HaueHHsIX mapameTrpa u<l cuctema (1) B obmactu (2 sB-
JSIeTCSl CTPYKTYPHO HEYCTOWYHMBOM, TO K HEM YKa3aHHBIH MOJXOJI B MCIOJb30BAHUH (YHKIUH ‘I’(x, ¥, ,u)
HaIpsAMYIO HE IPUMEHHM.

C mnomompo moctpoeHus ¢yHkiuu Jlronaka-Uepkaca B BuJe lP(x, ¥, /1) =¥, (x, ,u) +'¥, (x, ,u) y+
+¥, (x, ,u) »* ¥ CBeleHUs COOTBETCTBYIONIEH (yHKIMM (D(x, ¥, ,u) K Buny O (x, ¥, ,u) =0, (x, ,u) U UCIIOJIb-

3yst kpurepuil IIoHTpsAruHa, MONyYeH CIEAYIOIMMNI pe3ybTar.
Teopema 1. ABTOHOMHAsI cucTEMA

dx & = —x+,u(81—52(ax2 —c)3y+2i(ax2 —¢)*y’ + (ax’ —c)ysj ?3)
a a

aar
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umeer Gynkumio Qronaka-epkaca B popme W (x,y, 1) =ax’ +ay’ —c¢ ¢ npousBOIBHBIMU a,cER IS BCEX

x,yeR u 10 D10 3HAYNT, YTO JJI BCEeX 3HAUYCHUH u cuctema (3) uMeeT He 0oJiee OJJHOTO MPENEIBHOTO IHK-
na Bo BceH (a3oBoii mrockoctu npu ac>0
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OITTY um. I1.0. Cyxoro
KOMIIBIOTEPHOE MOJAEJIMPOBAHUE PACIIPEAEJEHUSA 3JIEKTPOMAT'HUTHOI'O
OJIA B BJANKHEN OBJIACTU COEPUYECKHUX YACTHUIL
BEKTOPHBIM METOJOM KOHEYHbBIX 2JIEMEHTOB

A.A. KYXAPEHKO, K.C. KYPOUKA

A mathematical model to simulate the electromagnetic field distribution in the near zone of spherical particles. As a nu-
merical method used vector finite element method. To analyze the tasks apply rib elements and irregular grid of tetrahedra. An
algorithm is proposed based on the analysis of results allow to convert the local to the global field

KroueBrie ciioBa: KOMIBIOTEPHOC MOACIMPOBAHUEC, HAHOKOMITO3UTLI, SJICKTPOMAariuTHOC 110JIE, BeKTOprIﬁ METOQ
KOHCYHBIX DJICMCHTOB

CeronHsl MHPOKOE NMPUMEHEHNE HAXOIAT HAHOKOMIIO3UTHI — MAaTEPUaNIbl C BKIIOYEHUSIMH HAHOYACTHUI]
MeTauioB [1]. Cpoku UX MOTYyYEHHUS] OUEHb BEJIUKU U TPEOYIOT JOPOTOCTOSIINX HATYPHBIX DKCIIEPUMEHTOB.
[TosTOMY PUMEHSIOT KOMIBIOTEPHOE MOJIEIMpOBaHue [2] Ui IPOBEPKU MapaMeTPOB CHHTE3UPYEMBIX Ma-
TEpUAJIOB Ha OCHOBE BUPTYAJIbHOHW MOJENH, IIOCTPOSHHON Ha KOMIbBIOTEpE. JTO MO3BOJISIET COKPATHTh 3a-
TPaThl U CPOKH, a TAKXKE JaTh BO3MOXKHOCTb IIPOBOJUTH OOJIbIIEE KOJIMYECTBO SKCIEPUMEHTOB AT Pa3iind-
HBIX N1aPaMETPOB.

[Ipeanaraercs UCob30BaHME BEKTOPHOTO METOAA KOHEUYHBIX 3JIEMEHTOB AJISl aHANIM3a PacHpeAcIeHuUs
anexkTpomarautHoro nousisi [3]. Ha ero ocHoBe mocTpoeHa MaTeMaTHyecKas MOJEIb, KOTOpPas HCIOJIb3YET
HEPETYJISIPHYIO CETKY U3 TETPad/IpOB, a CaMHU 3JIEMEHTHI — pedepHsie [4].

Ha ocHoBanuu mozenu OblT pazpaboTaH MPOrpaMMHBIN KOMIUIEKC, NOMy4rBIIni Ha3zBaHue ElectroMag-
naticFieldFEMModeler (EMFFM). Cpenu npenMyIecTs MOKHO OTMETHTh HAIWYNE YHHBEPCAITHHOTO (hop-
MaTa OIMCAaHUs 3a/laud, TPEXMEPHOH reoMeTpHr OOBEKTOB 3ahayM, Tpaduyeckuil MoJib30BaTENbCKUN HH-
Tepdeiic 1 IKCIOPT Pe3yIbTAaTOB PEILICHHS.

s BepuuKauy UCHOIb30BANIACh 3aaua O paclpelesIeHNH 3JIEKTPOMarHUTHOTO MO BOKPYT cdepu-
YECKOH YacTHIIbI, HMEIOIIAsl aHATMTHIECKOE peIeHre — Teopus Mu [5].
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Puc. 1 — Pe3ynbraThl pelieHus 3aauu pa3HbIMH KOMIUIEKCAMU U METOJIaMU:
1 —teopust Mu, 2 — komruiekc EMFFM, 3 — nporpamma MEEP

Pa3pa60TaHHoe IIporpaMMHOC obecrneueHue 1 NpEVIOKCHHAd MaTeMaTU4ICCKad MOJACIIb Jat0T pe3yJibTa-
TBHI C IOCTATOYHON TOYHOCTBHIO 1 CTETICHBIO aJICKBATHOCTH.
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