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ABSTRACT. The dynamic model of arising and evo-
lution of a solar active region (AR) is proposed. The
model realizes diffuse aggregation process of magnetic
flux tubes (MFT) in upper levels of the Sun convective
zone. Equations of MFT motions subjecting to action
of hydrodynamic, magnetic and random forces are dis-
cussed. Simulations of MFT diffuse aggregation process
based on the equations of MFT motions have been re-
alized. As the result we have received a number of MET
clusters of various sizes and complexity in dependence
of initial conditions and values of the model parame-
ters. These results have been compared with observa-
tional data. The model has five free parameters: h -
typical size of an AR, N - number of MFT, a - typi-
cal radius of MFT, d - average magnitude of velocity
vector of their random moving, k - ratio of magnitude
of vector magnitude of toroidal MFT field to poloidal
one. Values of poloidal field of all MFT were let to be
equal and constant. Variation of these parameters re-
sults in arising of MFT clusters of various types, and,
accordingly, to various values of fractal, informational
and correlation dimensions of the resulting magnetic
field. Parameters of the model have been selected in
such a way that all three of the dimensions correspond
to observed ones in real ARs. As an example, for AO
10488, which arisen and developed into complete con-
figuration near central meridian, there was shown that
good numerical correspondence among the mentioned
scaling properties is observed under the next value of
the free parameters of model: h ~ 150Mm, N from
50 to 300, for various time of evolution, a ~ 300km;
d =~ 20km/c, k ~ 0.01. Variations of the free model pa-
rameters in physical reasonable limits allow getting all
magnetic and morphological types of ARs. It is shown,
that the simulation results correspond to observational
data, confirm and define more exactly the base points
of Parker’s ’spaghetti’ model.

ABCTPAKT. IlpenjoxkeHa auHAMUIECKAs MOJIED
BO3HUKHOBEHMA U 3SBOJIOIUUA COJIHEYHON aKTUBHOIA
obmactu (AQ) kax mporecca nuddy3HON arperaruu

MarHuTOnoOTOKOBBIX  TpyOok (MIIT) B BepxHHX
cnoax KouBeKTuBHOM 30HBI Cosmia. O0CyKIarTcsa

ypapuenusg gpmkenumss MIIT  mom — meiicTBueM
TUIPOAUHAMUYIECKUX, MAUHUTHLIX ©  CJAYYaiHBIX
cun.  IIpoBemeHO  KOMIIBIOTEPHOE — MOIETHPOBAHIE

nporteccoB arperariu MIIT u cpaBuenue mosydeHHbIx
pe3yabTaToB ¢ maHHbiMu - Habmiogenuii.  Momenn
uMeeT MAThL CBOOOMHLIX mmapaMerpa: N - <UHCIo
MIIT, h - xapakrepubiii pasmep AO, a - pamuyc
nmonepeanoro cedenus MIIT, d - momyms cpemmeit
CKOPDOCTH WX XaOTUIeCKUX IepeMmernenuii, k -
OTHOIIIEHIE MOVl TOPOUIATHHOTO U TOJIOUTATHEHOTO
noneii MIIT. 3HaueHus TOJOMAAIBHOIO IO BCEX
MIIT mnomarajuch paBHBIME U (DUKCHPOBAHHBIMU.
BapbupoBanme 9TUX TapaMeTrpoB  IIPUBOJAUT K
obpasoBanmio kiyacrepos MIIT pasmoro Buma m,
COOTBETCTBEHHO, K PA3HLIM 3HAUYEHUIM Xay3/10P¢hOBOI,
nHOPMAITHOHHON 1 KOPPEJIATNOHHON pa3MepHOCTel
PE3YIBTUPYIONIETO  MOJIEIBHOTO MAarHUTHOTO — IIOJISL.
[TapamMeTrpbl MOmenHM IOAOUPATUCH TAKUM OOPAZOM,
9T0ObI  BCe  Tpu  (DpaKTAJbHLIE  Pa3MEPHOCTH
COOTBETCTBOBAJIN WX 3HAUEHUAM, HAOJIOTAEMBIM B
peampubix AO. Ha nmpumepe AO 10488, moka3aHo, ITO
XOpolee KOJTHIeCTBEHHOE COOTBETCTBUE YIIOMSHYTBIX
CKeMJIMHTOBLIX  IOKAa3aTeell  HAOTIOIAeTcd  IPH
CIeAYIOMUX HmapamMerpax momenu: h ~ 150 Mwm, N
ot 50 1o 300, B 3aBUCHMOCTH OT BPEeMEHHU 3BOJIOIINU;
a ~ 300 kM, d =~ 20 kM/cek, k ~ 0.01. Bapuanusa
CBOOOMHBIX — MapaMerpoB MOIend B (DUBHIECKH
JOIYCTUMBIX IpejesnaxX IO3BOJISeT IOJIYYUTL BCE
WU3BECTHbIE MATHUTHBIE U MOPQOJOTUYECKHE THIIHI
AO. PesympraThl MOAETMPOBAHUSI HE MPOTUBOpPEIAT
JAHHBIM HAOTIOEHUH, TOATBEPKIAIOT W YTOIHAIOT
6a30BbIe TTOJTOYKEHU ST TTapKEePOBCKO MOJTeJTH
"crmarerTu'.
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