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We studied active regions (ARs) with violations from the global mean-field dynamo the-
ory regularities time variations during the period 1989-2018. According to our magneto-
morphological classification, all ARs were distributed into three categories: A-type - regular
bipolar ARs; U-type — unipolar spots; B-type — irregular ARs which have at least one viola-
tion from the dynamo theory regularities. ARs, violating Hale polarity law (anti-Hale), Joy's
law (anti-Joy) and having the leading spot less than the main following spot (anti-leader),
were singled out to separate subsets of irregular ARs. Our analysis showed the following: a)
The relative number of anti-Hale ARs is increased in 1995 and 2007, in solar minima, which
is consistent with previous studies and can be explained by the fluctuation dynamo action; b)
The local pick in the time profile of the anti-Hale ARs relative areas in the minimum of 2007
not found to be as well pronounced as that one for the anti-Hale ARs relative number, which
allows to assume smaller size of anti-Hale ARs flux tubes in comparison with the regular
ARs; ¢) The observed extension of the non-Joy and anti-leader ARs relative numbers with cy-
cle’s progress can be due to the propagation of the dynamo wave and accompanying suppres-

sion of a-effect.
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CymiecTBoBaHUE PETYISPHBIX aKTUBHBIX oOsacterd (AQ), MOTIUHSIONTUXCS
YCTaHOBJICHHBIM SMITUPUYECKUM 3aKOHOMEPHOCTSM (3aKOHY TMOJIIpHOCTE Xei-
7a, 3akoHy J[>kost u 1p.), 0O0CHOBAHO €111¢ B MHOHEPCKUX MOJIEISIX MAarHUTHOTO
nukina. OnHako MosiBieHHE HeperyssipHbix AQO, HapylIaloIUMX 3MIUPUYECKHE
3aKOHOMEPHOCTH, HE MOKET ObITh OOBSCHEHO JIEUCTBUEM TI00ATBHOIO JUHAMO
cpeaHero noJisg. Ix BOSHUKHOBEHHUE MOKHO OOBSICHSITH CYIIIECTBOBaHHEM (PIIyK-
Tyaluii 1 HaJTU4reM MEJIKO-MacIITa0HbIX TPyOOK MarHUTHOro noJis. ['enepupy-
€eMO€ JIMHAMO-TIPOIIECCOM MAarHUTHOE T0JIE UMEET TPU COCTABIIAIOIINE: 3aBUCS-
1iee oT IMKJIa CpeiHee MoJie B; Npou3BeIeHHbIE B pe3yibTaTe parMeHTauuu B
baykryanuu b (Takke 3aBUCAIIUE OT IUKJIA); TPOU3BEACHHBIC HE3aBUCUMO OT B
U HE CBSI3aHHBIE C IIUKIOM (IIYKTyaluu s, 00yClIOBIEHHBIEC AeCTBUEM (PIIYKTY-
anMoHHOTO JuHamo. DIyKTyallMOHHOE TUHAMO /-TUIA MOXET padoTaTh B M-
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pPOKOM JMama3oHe MPOCTPAHCTBEHHBIX Pa3MeEpoB, B T.4. Ha Mmacmrabax AO.
O4eBHUIIHO, YTO MPOSIBICHUS €r0 IMPOSBICHUS CIEIYyET UCKaTb B MUHHUMYMax
LMKJIOB, BO BPEMsI HAUMEHBIIETO BO3/IEUCTBUSI I100aIbHOTO JUHAMO.

[IpenmectByromue padboThl MO HUKIMYecKUM BapuauusaMm AQO ¢ Hapylie-
HUEM 3aKOHa MOJIApHOCTEW Xeia (aHTU-XEWUJI0B) MOKa3ajio, YTO MPOLEHT Ta-
kux AO cpeau Bcex IPyIII MATEH PEe3KO YBEJIMUYMUBAETCS B FOJbI, IPUXOASIIHECS
Ha MUHMMYMBI IUKJIOB, YTO CBSA3BIBAETCS C JCUCTBUEM (IyKTYyallHOHHOTO JTU-
HAaMO, Ybsl IPOU3BOJUTENBHOCTD HE 3aBUCUT OT LIUKJIA.

ITepuon nammx uccnenosanuii ¢ 1989 mo 2018 rr. oxBaTeIBaeT OKOHUYAHUE
22-r0 ¥ JBa MOCIEAYIOIHUX MOJIHBIX |1-TeTHUX LUKIIA COJIHEUHOM aKTUBHOCTH,
BKJIFOYas 1Ba MuHUMyMa. Pacnipenenenne AO 1o KateropusiM OCyIeCTBIISIOCH
B COOTBETCTBUU C MPEJIOKEHHON paHee MarHUTO-MOpP(OIOTHYECKON KIaccu-
dukanumeit cnegyromum odpazoM: A — perysspusie ounonsipasie AO; U — onu-
HOYHbIE TIsiTHA; B — Oumnossipapie 007acTH ¢ HAPYUICHUSIMUA XOTS OBl OJHOU U3
3aKOHOMEPHOCTEN TEOpHUH JWHAMO — 3akoHa nossipHoctert Xeina (HN), 3akona
O MIMPOTHOM 3aBUCUMOCTH YIJIa HAKJIOHA MarHUTHOM ocu OunossipHbix AO
Jlxosa (antu-xou, JN); ¢ IUANPYIOMUM TSATHOM, OOJBIITUM, YEM OCHOBHOE
XBOCTOBOE TSATHO (aHTU-HACpHI, LN).

[ns BuzyanbHOro npocmorpa AO HCHOJIB30BAIUCh €XKEIHEBHBIE JaHHbBIC
nosHoro aucka Comama mHctpymentoB MDI/SOHO u HMI/SDO (maruuto-
rpaMMbl M u300pakeHUss B OeloM CBeTe) W JOCTyIHBIE Ha cailTax
https://helioviewer.org/ u https://solarmonitor.org/index.php nannbie HHCTpY-
meHnToB EIT/SOHO u AIA/SDO (B muamsix Y ®). Ucnonp3oBanuck Takxke Gorto-
resorpaduuecKue JTAaHHBIE DPD
(http://fenyi.solarobs.csfk.mta.hu/DPD/index.html). Pe3ynpraTsl mpocmorpa AO
CPaBHUBAJIUCh C JaHHBIMM KaTajoroB oOcepBaTtopuidi MayHT Buscon
(ftp://ftp.ngdc.noaa.gov/STP/SOLAR DATA/SUNSPOT REGIONS/Mt Wilso
n) u KpAO (http://crao.ru/images/sun/catalog/). CymmapHas miomaas MATeH
AO B wMakcumyMme pa3BuTua Oblia B3siTa U3 Karajgora Greenwich —
USAF/NOAA (https://solarscience.msfc.nasa.gov/greenwch.shtml).

[Tony4yeHHble JaHHBIE TOBOPSAT O TOM, YTO (PIYKTyallMOHHOE JUHAMO MpO-
aBiseTcs Ha macmTabax AO B MUHUMyMax LMKJIA, B MOMEHTHl HAMMEHBIIETO
BJIMSIHUS TJI00QJIBHOTO TMHAMO: OTHOCUTEJIBHOE KOJMYECTBO aHTU-XEHIIOB BO3-
pacTaer OT HECKOJNBKUX eAUHULL 10 ~8%. Criia)KeHHbI MAKCUMYM JUIsl OTHOCH-
TENbHBIX TuTolaael aHTu-XeiaoB (2007 T.) MO3BOJISIET MPEANOIOKUTh MEHbB-
Wi, MO0 CpaBHEHHUIO C peryiasapHbiMH AQO, pasMep MarHUTHBIX TPYOOK aHTH-
XeoB. YBEIMYEHUE M0 MEPE Pa3BUTHS LUKIJIA U CMELIECHHUS OT BBICOKHX IIU-
POT K 3KBAaTOPY OTHOCUTENBHOro KosnuectBa AO ¢ HapymeHneM 3akoHa J[xos
U MpaBWJIa O COOTHOLICHUM IUIOMIAJIEeH JUIANPYIOIIEro/XBOCTOBOIO MSTEH CBU-
JIETENbCTBYET O MoJaBieHuu anbda-3ddexra mo Mmepe pacnpocTpaHeHuUs: Hapac-
TaOUEH TMHAMO-BOJIHBL.
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