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In this paper, we performed an analysis of the relative number of groups in cycles 21—
24 based on the digitization of observations of Locarno Observatory spots (Locarno, Switzer-
land). In the Zurich Classification of sunspot groups, there are classes from A to J. The clas-
ses correspond to the process of development and decay of groups of sunspots. Groups of
class A and B correspond to single pairs or a small cluster of them (class A) and a bipolar
group (class B). The relative number of groups (A+B) is of great importance for the recon-
struction of solar indices. We found significant variations in the relative number of spots of
groups (A+B) in the activity cycles. If in the minima of activity the relative number of groups
(A+B) is 45-50%, then in the maxima of the activity cycle there is a decrease to 25-30%.

In the original index of spots R, proposed by R. Wolf, pores were not taken into account,
and the set of nuclei united by one penumbra was considered as one spot. After 1893, at the
suggestion of A. Wolfer, the method of calculating the index of sunspots changed. The pores
and all the individual nuclei in the spots began to be taken into account, this index is denoted
by Rz. It is believed that between the Wolf (R) and Wolfer (Rz) spot index, there is a constant
transition coefficient k, close to R/Rz = 0.6. We found that this assumption is incorrect, and
R/Rz depends on the amplitude of the activity cycle, varying for the cycle N19 k;9~0.3, and for
the period of the grand minimum kyp~0.7.
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1. BBenenue

CoBpeMeHHas 3pa MoJIcueTa COJHEYHBIX MATEH Hadajlach B cepenne 19-ro
Beka ¢ uccinenoBanus P. Bonbd, koTopsiii pazpadoTan UHIAEKC, OCHOBAHHBINA Ha
KOJIMYECTBE MSATEH U TPYII HATEH (KJIAcTEPhl CBA3AHHBIX NsATeH). OH pemm uc-
KITFOUUTh U3 CBOMX €)KEIHEBHBIX HAOIIOACHUIN T€ MaJeHbKHE MSATHA U TIOPHI, KO-
TOpble ObUTM BHJIHBI TOJBKO MPHU OTIUYHBIX YCIOBUAX BUAUMOCTH. OKOHYa-
TenbHas Gopma uHaekca Bonbda, cozgannas B 1848 romay, nmpucBausaet Bec 10
KOKJIOMY KJIACTEepPy CBS3AHHBIX TOYEK (g) U €IUHUIY KaXKJAOMY OTACIbHOMY

natny (f): R=(10-g + f).
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C yBenuueHueM KOJIM4YecTBa U 00Jiee paccpeJOTOUEHHOM Ipynnoil Habto-
JaTene yJIydIIUiIuCh CPEHUE YCIOBUS BUIUMOCTH U U3MEHWIMCH IpaBuia
nojacueta Bonbda. M3MeHeHus B UCX0IHOU (POpMyIUPOBKE MpaBuia MojacueTa
TpeOOBaNO MPUBEICHUE 3HAUYCHU OOHOBIIEHHOTO HWHJEKCAa IMATEH K MHJEKca
Bonbda. Pemenne 3Toit npobsiemMsl ObLJI0 HAlIEHO IMyTeM BBeACHUS K03 UIu-
€HTa, UHOTJa Ha3biBaeMoro k-dakropoMm, B unjaekc Bonbda: k-(10-g + f). 3nech
f y>)ke He 4HMCIIo OTACNBHBIX MATEH, a YHUCIIO MOp, TO €CTh MAJBIX MATEH 0e3 1o-
JYTEHU IUII0C YKCIO SIIEp B OTACNbHBIX MATHAX. BbIIO ompeneneHo, 4yTo, eciu
npuHATh 3HaueHue 1.0 mis mHabmroaenuit Bonwda, To mis Habmroneruit Boub-
bepa kodpdunment k = 0.6 obecieunT mepeBoa MHACKC NMPUMEPHO B OJUH U
TOT ke MacmTabd k uHaekcy Bombda (R) [1].

B 1936 rony Banpamaiiep [2] npeacTtaBui 8-CTYNEHUYATYHO CXEMY KJIACCH-
¢dukanuu rpynmn coJHedHbIX msATeH. Bee rpymnmel, HaOmroaasmuecs B LBeiinap-
ckoil penepanbHOil oOcepBaropun B Ltopuxe ¢ 1938 r., a 3arem u JlokapHo mo-
ayyanu OykBy kiaccudukauuu Mmexay A u J (Oyksa I onymiena) [3].

B nanHoil paboTe Mbl BBINOJIHWINA OLU(PPOBKY U MPOBENIU aHAIU3 TPy
Pa3IMYHBIX KJIACCOB IO JAHHBIM HaOM0AeHu o0cepBaTopun JIokapHo 3a nepu-
on 1981-2020 rr.

2. JlanHbIe U METOAbI OLU(PPOBKHU

Mps1 BBIOTHUIIN OITUGPOBKY TaOIHIl TPy MATeH oOcepBaTopun JIokapHO
(IIBetiniapus). Dta oOcepBaTopusi cuntaercs npeemHureit [{ropuxckoii obcep-
BATOPUU. JlanHbie [IPEICTaBIICHBI Ha canre oOcepBaropuu
https://www.specola.ch/e/drawings.html. Ilpu omudppoBke MbI HCIOIB30BATU
METO/Ibl MAIIMHHOTO OOY4YeHUs JJIA pacro3HaBaHus OykB u 1udp. Mcmons3o-
Basicsi Mmeroa o0ydenus CTC (Connectionist Temporal Classification), a Taxxe
pa3HO MojenbHas HeWpoHHas ceTb Random Multimodel Deep Learning
(RMDL).

Bcero namu 6wu10 onudpoBansl nanHbie ~10 Thica4Y JHEW HAOIIOAECHUN U
MOJIYYeHBI XapakTEPUCTUKU ~120 ThIC. TPy COJHEYHBIX MATeH. OTHOCUTENb-
Hasi JOJs TPYNI Pa3IMUHBIX KIJIAcCOB MpeiacTaBieHa Ha puc. 1. Jlons rpynn
KjaccoB A u B, cocTosimux U3 mop, B 001ieM uucie rpymi coctasisieT 17,8% u
16.7% cooTBeTCTBEHHO, T.€. cyMMapHO 34%. B mojicuere uHIEKCa COJHEYHBIX
nsateH (puc. 1 cnpasa) Bkian rpynn A u B cocrasnsier ~24%. Takum o6paszom,
eciii OBl B MOJICUETE WHJIEKCA MATEH ObUIM MCKIIFOUEHBI TPYNIbl U3 mop A u B,
T0 Kod(urmeHT nmepexona coctaBui Obl kag~0.8. ITOT KOADPUIEHT OTIIMUA-
ercsa ot «L{ropuxckoro xo3ddunuenta mpuseaenus» k =0.6. Bo3amoxxHo, 310
CBSI3aHO C OTVIMYMEM YHCIIA MATCH B MeToauke mojacdera Bomsda R u nHmekca
Rz, rne yunthsiBanuce Bce siipa B MsTHAX, @ HE OT/ICJIbHBIC MSITHA.

Ha puc. 2 npexacraBiieHbl U3BMEHEHHUS] BO BpEMEHHU OOLIEro Yucia rpymni B
JeHb U Tpymi kinacca A+B. HecMoTpst Ha TOX0KHM XapaKTep NOBEICHHUS C LUK~
JlaMU aKTUBHOCTBIO, OTHOCUTEJIbHBIE aMIUIUTY/Ibl IUKJIOB TIOP HECKOJIBKO OTJIH-
YalOTCS OT OOIEro Xoja 4uciia rpynn COJHEYHBIX MATEH. ITO XOPOIIO BUIHO
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Ha puc. 3. OtHoweHue yucia (A+B) k oOmemMy konuuectBy rpynn nsteH (all)
MeHsieTcs ¢ $a30il IMKIIa aKTUBHOCTHU, IOCTHTasi MAaKCUMyMa B 3MIOXY MUHHMY-
Ma aKTUBHOCTH. 3Hasl KOJIMYECTBO TPYMIM B Pa3HBIX KJIaccax M KOJUYECTBO Isi-
TEH B KaXJOW rpyIine, MOXXHO CMOJIEIMPOBATh MHJIEKCHl COTHEUHBIX MSATEH MO
pa3IMYHBIM METOAMKAM MojicyeTa. B yacTHOCTH Ha puc. 3 MpeacTaBIECHO OTHO-
menue yucia no meroauke Bonbda (R) u Bonbdepa (Rz).

% Pa3HbIX Knaccos B obwem yncne rpynn SN in types
A

A

C

Puc. 1. CneBa — oTHOCUTEeNbHAS A0S TPYIII Pa3IMYHBIX KJIACCOB B OOLIEM UKCIIe TPYIII.
CnpaBa — OTHOCHUTENbHAS JI0JISI TPYIIIT PA3HBIX KJIACCOB B MOJIcUETE MHAEKCA ATeH SN.
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Puc. 2. I3MeHeHMe cpeJHEHEBHOTO YMCIIa TPYII sl BCEX KJIACCOB
U OTIENBHO A1 rpynn A+B.
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Puc. 3. OtHomenwne yncia rpynm (A+B) x o0meMy 4ucity Tpynil ¥ OTHOIIEHHE WHAEKCOB TIsi-
TeH noacyeTa o meroanke Bonbda (R) u Bonasdepa (Rz). Ctpenkoil mokazaHa TeHIACHIHS K
POCTY OTHOIIICHUS UHICKCOB 10 Pa3IUIHBIM METOUKAM.

B nepuon 1981-2020 rr. umeercss TEHACHIUS K POCTY 3TOTO OTHOILICHUS,
MeHsCh 0T BenmuuHbl ~0.35 10 ~0.6. Takum 06pa3om, rumoTe3a 0 HEM3MEHHOM
BennunHe «llropuxckoro ko3¢ dunueHTaM IpUBEISHUS», BO3MOXKHO, SIBJISCTCS
HEBEPHOM.

Hamu Ob1710 yCTaHOBJICHO, YTO ISl IIUKJIOB OOJBIIION aMIUTHTYIBI COOTHO-
menne k = R/Rz 3aBUCHT OT aMIUIUTY B IIUKJIA aKTUBHOCTHU. J1J1s iuKiioB 2224
3TO OTHOWIEHUE MeHsIOoCh OT 0.41 o 0.54. Ecin npeanosokuTh JIMHEMHBIN Xa-
pakTep 3aBUCMMOCTU OTHOIIEHUS OT aMILTUTYIbI IIUKJIa AKTUBHOCTH, TO IKCTpa-
MIOJISILIMSA TIO3BOJISIET OLIEHHUTH 3TO cooTHomeHue Jurst mukina N19 kio~0.3, a s
nepuoja rpansi MUHUMyMa kyp~0.7.

[Ipu peKOHCTPYKIIMM HOBOTO UHJEKCA COMHEUYHBIX MsiTeH SN [4] u uHaekca
IPYNI COJTHEYHBIX MATEH [S5] CUMTANIOCH, YTO MEPEXOJ] OT CUCTEMBI MOJCUYETA C
y4eToM U 0e3 ydeTa mop Kod(DPHUIIUEHT SBISETCS MOCTOSHHBIM. BMecTe ¢ Tem
HaIll aHaJIU3 TOKa3ajl, YTO 3TO HE TakK, a KOd(DPHUIIUEHTHI Mepexoja 3aBUCAT OT
(a3bl COTHEYHOTO IUKJIA U OT aMIUTUTY 1Bl ITUKJIOB aKTUBHOCTH.

PaGota BeImONIHEHA TIpW YaCTUYHOW Tojaepkke npoekta PH® No 21-72-
20067 (K.T.).
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