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The study of axisymmetric and nonaxisymmetric components of solar activity (SA) was
carried out using data of Greenwich USAF/NOAA (sunspot area, 1874-2016). The longitudi-
nal distribution of activity over the Sun's disk was considered. To estimate the magnitude of
the nonaxisymmetric component (longitudinal asymmetry), the method of vector summation of
sunspot areas was used. Due to this approach, the contribution of sunspots uniformly distrib-
uted over the longitude was reduced, allowing to separate the nonaxisymmetric part of the
activity. It is shown that at the maximum of SA, the nonaxisymmetric component is approxi-
mately one-third of the total area of sunspots, and two-thirds fall on the axisymmetric part.
The Gnevyshev-Ohl rule manifests itself both for the area of sunspots and for axisymmetric
component. Averaging all even and all odd cycles showed a significant excess of odd cycle
height. The longitudinal asymmetry obeys another rule: in each group of four cycles (12—15,
16-19, 20-23) the Ist and 4th cycles were lower than the neighboring 2nd and 3rd cycles. To
study long-period variations of the nonaxisymmetric component, the integral of longitudinal
asymmetry for each individual SA cycle was used. It has been shown that the relative contri-
bution of the nonaxisymmetric component tends to decrease over time in 12-23 cycles.
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B nacrosiee Bpems npeacraBienue o0 ocecummerpuyHoMm CosHIle U oce-
CUMMETPUYHOCTHU MPOSIBJICHUN coHeyHOM akTUBHOCTU (CA) He ciocoOHO 00b-
SICHUTb BECh HAKOIICHHBIN HaOoaTenbHblil Matepuain. CTano O4eBHIHO, UYTO
HapylIeHUE CUMMETPUU — HE CIIy4YalHOCTb, a 3aKOHOMEPHOE MPOSBIEHUE OCO-
OeHHOCTEN COMHEYHOro IuKia. JlonroTHas acuMMeTpus, Tak ke kak N-S acum-
METpHS, TOJDKHA YYUTHIBATHCS MPU CO3JAHUU HOBBIX MOJIEICH COJTHEYHOTO -
HaMmo [1]. B nanHoit pabote Mbl OlICHMBAaEM BKJIaJl HEOCECUMMETPUUHOU KOMIIO-
HEHTHI B Paclpe/IeJICHUE COJIHEUHBIX IMSITEH U PACCMAaTPUBAEM €€ U3MEHEHUS BO
BPEMEHH.

HeocecummerpuyHass KOMIIOHEHTa COJHEYHON aKTUBHOCTH HM3yd4aiach C
WCIIOJIb30BaHUEM JIAHHBIX O TUIOMIAM M TEIMOKOOPJMHATAX COJHEUHBIX MATECH
3a 1874-2016 rr.: Royal Observatory, Greenwich—-USAF/NOAA Sunspot Data
(https://solarscience.msfc.nasa.gov/greenwch.shtml). Mb1 npumMenwin meTon
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BEKTOPHOTO CYMMHUPOBAHUS IUIOMIAJAN COJHEUYHBIX IMSITEH, KOTOPHIA MO3BOJISET
BBIJICIUTh HEOCECUMMETPUYHYIO KOMIIOHEHTY COJIHEYHOM aKTUBHOCTH (IIOJITOT-
Hy10 acummeTpuio LA) 3a cuer moaaBieHus BKJIaja CTOXaCTUYECKOM YacTH ak-
TUBHOCTH, PABHOMEPHO paclpeIeIEHHOM 10 JOJroTe [2].
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Puc. 1. [Tnomaap COMHEYHBIX MATEH () U KOMIIOHCHTHI pPaclpeciieHUs] COJIHCYHBIX TISTCH:
(b) ocecummerpuuHas komnoHeHTa AS u (c) HeocecuMMeTpuuHas komrnoHeHTa LA. JlanHbie
CTJIaKEHBI METO/IOM CKOJIB3SIIEro CPeIHero 1mno 13 Toukam.

B kauecTBe OLIEHKM OCECHMMETPHUYHON KOMIOHEHTHI (AS component) uc-
[10JIb30BaHA Pa3HOCTh MEXAY OOIIe CyMMapHOH IJIOIIAJbI0 MATEH U BEJIUYH-
HOM HEOCECHMMETPUYHOU KOMITIOHEHTHI. M3 puc. 1 BuaHO, 4TO0 OCcecnMmeTpuy-
Has (puc. 1b) u HeocecummeTpuuHas (puc. 1¢) KOMIIOHEHTHI U3MEHSIOTCA B (a-
3¢ ¢ 11-netnum nukiom CA (riomanb nsTeH, puc. la). BeICOThI IIUKIIOB 10J-
TFOTHOM acuMMeTpuu (puc. 1c¢) mpumepHo B 3 paza MEHbIIE, YEM IS TIOLIATN
COJIHEYHBIX IATeH. Takum 00pa3oM, OCECUMMETPUYHAs 4acTh aKTUBHOCTU CO-
CTaBJISIET B CPEAHEM ~2/3 OT IUIOLIA/IN COJIHEUHbIX MsITeH. [1nomans conHeuynbix
ISITEH U BEJIMYMHA OCECUMMETPUYHON KOMIIOHEHTBI HaXOIATCS B TECHOM CBSI3U
apyr ¢ apyrom (xkodddunuent koppemssuun R =0.95), B To Bpems Kak CBS3b
IUIOIIA/IU MSATEH C HEOCECUMMETPUYHON YacThio cllabee, XOTS U JOBOJbHO BbI-
cokas (R =0.78).
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Puc. 2. (a) Ycpennennsie npoduiIn mIOMIAAN COJHEUHBIX MATEH Sp I YETHBIX (HU3KHUX) U
HEUYCTHBIX (BBICOKHMX) IMKIIOB. [TpOA0IKUTETFHOCT IUKIIOB MEPE]] CYMMHPOBAHUEM TPUBE-
neHa k oomemy uaTepBany ot 0 1o 1. (b) To xe mis nonrotHoi acummerpun LA. B xaxmoi
YEeTBEPKE IIMKIIOB CyMMHPOBAJIMCH Pa3/ieibHO HU3KKME UKL (1, 4) u BeIcOKHE (2, 3).

Jns ocecMMMMETPUYHON 4acTH, TAaK)K€ KaK W JUIs IUIOLIAJA COJHEYHBIX
nsiTeH, BbinoiHseTcs npaBuwio ['HeBbimeBa-Ouns (I'-O) B cienyromei popmyiu-
POBKE: YETHBIN ITUKJI HUKE, YEM CIICIYIONIMIA 32 HUM HEUYeTHBIN [3]. ITO npaBu-
JI0 HapymaeTcs i HUKIOB 22-23. JIjisi MOJArOTHOM acMMMETpHUHU (HEOCEeCUuM-
METPUYHAsl YacTh COJIHEUHOW aKTMBHOCTH) HAONIOJANach CIEAYyrOIas cXxema
yepe0BaHUs BHICOKUX M HU3KUX LIMKJIOB: TIEpBas mapa U3 KakJAou rpynmsl u3 4
nuKiIoB (mukiel 12—-15, 16—-19, 20-23) cnepoBana npasuny ['-O, cienyromast
napa ciefoBana antunpaBuiny [-O, T.e. YETHBIA UK OBUT BBIIIE CIACAYIOIIETO
3a HUM HedeTHOro. Takas 44-meTHss NMKINYHOCTh (ABOMHOM muki Xeia) co-
xpassuiach B TeyeHue 12 uukion (12—23 nukiisl).

B cBsi3u ¢ GOJIBIIMM CTaTUCTUYECKUM Pa30pOCOM COJIHEUHBIX JIAHHBIX YKa-
3aHHBIE OCOOEHHOCTHM HE BCErja OYeBHJIHBL. MBI YCPEIHWIM [aHHBIE ITyTEeM
CYMMHUPOBAHHS pa3ACiIbHO IUIOIIANEH MATEH BCEX YETHBIX U BCEX HEYETHBIX
nukioB. Ilepen cymMmMupoBaHMEM LUKIBI NPUBOAWINCH K €IMHOW IMPOIOIKH-
TEJIBLHOCTH MYTEM 3aMEHbl BPEMEHU Ha IMEPEMEHHYI0 X COrjacHO ¢opmyJie:
X = (t-t,)/(to—t1), THe t; U t, — HaYaIo W KOHeIl KA. Pe3ynpTar Takoro cymmu-
pPOBaHMS IJI 5 YETHBIX M 5 HEUETHBIX LIMKJIOB MPEACTABJIEH Ha pHC. 2a (IIUKIIbI
12-21). BunHo, 4To cyMMa HEYETHBIX LUKJIOB 3HAUYUTENIBHO BBIILLIE, YEM CyMMa
YETHBIX IUKJIOB. [[JIs1 TONTOTHONW acCHMMETPUU CXeMa CyMMHUPOBAaHUS ObLIa BHI-
OpaHa C TaKUM pacyeToM, 4TOOBI MPOBEPUTH depeaoBanue npasmia [-O u an-
TUIPABUIIA B TIOCJIEIOBATENbHBIX Mapax HUKIOB. M3 Kax 101l 4eTBEPKH IIUKIIOB B
OJIHY U3 CyMM BKIIOYaJIUCh | ¥ 4 muKIbl (HU3KHUE), B APYry0 cymmy — 2 u 3
nuKIIbl (Beicokue). Ilepen cyMMHpoOBaHUEM TakKe€ BCE LUKIIbI MMPUBOJIUIUCH K
obmeit quHe nukia. Pesynprat cymmupoBanus it 12 nukioB (ukibsl 12-23)
npuBeeH Ha pUC. 2b, KOTOPBIN MOKA3BIBAET CYIIECTBEHHOE MPEBBIIICHUE BBICO-
KHMX LIMKJIOB HaJ HU3KUMH JJI BCeX 12 MUKIIOB.

B Makcumyme COJIHEUHOrO LMKJIA pa3HHIA MEXAY BBICOKUM U HU3ZKUM
YCPEIHEHHBIMU LMKJIAaMHA COCTAaBJIsIA ISl TUIOIIAAM COJTHEYHBIX MsATEH (pHcC. 2a)
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34% oT BeIWYUHBI aKTUBHOCTH. AHAJIOTUYHOE COOTHOIIECHHE BBICOKUX M HHU3-
KUX IUKJIOB JJIS JOJTOTHOM aCUMMETPUM TaKKe MMEET OJIM3KOE 3HAUYCHHE —
35%, 4TO CBUAETENBHCTBYET O 3HAUMMOCTH SIBIICHUS YEPEJIOBaHUS B JOJTOTHOM
ACUMMETPHH [IUKJIOB, TTOAYMHSIOMIUXCS MPAaBUIy U aHTUIpaBuiy [-O.
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Puc. 3. (a) Usmenenue unrerpanos Sp u LA B 12-23 conHeuHbIX HUKIaX. MakcUMyMbl Kpu-
BBIX TIPUXOATCS Ha pa3Hble MUKJIBI (YKa3zaHbl cTpenkamu). (b) MHTerpan miomaau nsateH Sp
¥ OTHOCHUTENBHBIN BKJIaJl HEOCECUMMETPUIHON KOMITOHEHTHI LA/Sp. I'opu3oHTanbHbIe TMHUN
COOTBETCTBYIOT CPEJHUM 3HAYECHUSIM.

Mpl paccMOTpenu HMHTETPAIBbHYIO XapaKTEPUCTHKY COJHEYHON AKTHUBHO-
CTH: CYyMMY IUIOIIAJEN MATEH Sp 3a KaXAbld UUKI. AHAJIOTUYHO ObUIM BBHIYMC-
JIEHBl MHTETpajibl OCeCUMMETpUYHOM AS u HeocecumMmerpuuHod LA komro-
HEHT, KOTOPbIE U3MEHSJIUCh B TECHOM CBsi3M ¢ uHTEerpagom Sp (R =0.99 u 0.94
cooTBeTCcTBeHHO). Ilpn obmem mogobuu KpuBbIX (puc. 3a), s JOJITOTHOM
aCUMMETPHH CaMbIM BBICOKUM SIBJIAE€TCS 18 LUKI, B TO BpeMs Kak JJis IJIOLIAIN
MSATEH CaMbIM BBICOKHUM siBIsieTcs 19 nuk.

Ha puc. 3b mpuBenens unrerpan Sp u oTHomieHue uHTErpanoB LA/Sp.
CpenHee 3Hau€HUE OTHOILUEHUS OTMEYEHO FOPU3OHTAIIBHOM JMHUEH HA YPOBHE
0.38. HaGmrogaeTcst HeKoTOpasi TeHACHIMS B m3MeHeHnu oTHomeHus LA/Sp co
BpemeneM: ans 12—16 nukinos Touku LA/Sp nexat Bblle CpeHero, B TO Bpemsi
Kak a5 17-23 mukioB LA/Sp ke cpegnero. YBenndeHne UHTErpaiga Sp npu-
BOAMUT K YMEHBUIEHUIO OTHOUIEHUS. OJIHAKO MPU MOCTOSIHHOM POCTE MHTErpaia
Sp B 17-19 nuknax otHomeHue B 18 HuKIE MOBBIMIAETCS, YTO MOIYEPKUBAET
O0COOEHHOCTh 3TOTO IMKJA JJIsl JOJITOTHOM acUMMETpUU. AHaIU3 MOBEICHUS
JIByX KOMIIOHEHT — OCECMMMETPUYHOU M HEOCECUMMETPUYHON — Ha MpOTsKe-
HuU 13 nuknoB CA MOKa3bIBaOT, UYTO UX U3MEHEHUS HOCST PEryJISIpHBIA Xapak-
TEp U SABIAIOTCA HEOThEMIIEMOM YaCThIO COTHEYHOTO LUKIIA.
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