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OLIIHIOBAHHA NAPAMETPIB 25 LUIMKNY
HA OCHOBI WWUBUAKOCTI POCTY COHAYHOI AKTUBHOCTI

BcTtyn. CoHsiyHa akmueHicmb € sayiueum ¢haKmopom HaeKONMUWHLO20 cepedosulya i Mae micHuUll 38'sI30K i3 HU3KOIO
2eoMazHImHuUX sieuw, a MaKoX eu3Havyae KocMiyHy no2ody, 2n1u6oKo enueac Ha KocMidHe i 3eMHe cepedosuuye. Maroqu HaodiliHi
MpPo2HO3U COHSAYHOI aKmueHoOCMmi, MOXeMO ouyiHeamu uyi iHOekcu i xi0 noe'sizaHux i3 HUMuU npupodHux npouyecie. Bapmo
3a3Hayumu, wo HUHi wie Hemae docmamHbO Po3pPobriIeHoi meopemuYyHoi Modesi Osisi MPO2HO3y8aHHSI COHSIYHOI aKmueHocmi Ha
mepmiHu 8id Kinbkox micsiyie Ao Kinbkox pokie. Tomy Ons NpakMuUu4YHO20 NMPO2HO3y8aHHSI Ha 3a3Ha4YeHi mepmiHuU 3acmocosyroms
Mamemamuko-cmamucmuyHi Memodu. Kpim eucomu 25 yukny akmueHocmi 3Ha4yHull iHmepec cmaHoeumb MaKoX OYiHIO8aHHS
napamempie MomoYHoO20 YUKy, a caMme: mpueasiocmi ¢ghazu pocmy Yukiy i moeHa mpusasiicmb 25 YUKy COHsIYHOI akmueHocm.

MeTopawun. BukopucmaHo memod nobydoeu 3anexHocmel eucomu Yukiy, mpusasnocmi ¢pa3u pocmy i mpueanocmi Yukiy
8id weudkocmi HapocmaHHsi akmueHocmi 3a eidomumu OaHuMu 24 nonepedHix yuknie. BusHavyeHHs1 koegpiyieHmie niHilHOT i
nosliHoMiasIbHOI 3asiexxHocmeli 8UKOHaHO 3a G0OMOMO20K Mpoz2pamMHo20 cepedosuwia OriginPro 8. Ymo4yHeHO po3paxoeaHuli
paHiwe npoaHo3 25 yukny, oyiHeHo mpueanicmb ¢ha3u pocmy ma noeHy mpueanicmb 25 Yukiy 3 ypaxyeaHHSIM cepeldHbOl
weudKocmi HapocmaHHs1 akmueHocmi Ha ¢hasi pocmy 25 yukny i ompumMaHux KoegiyieHmie 3anexHocmi.

Pe3ynbTaTtu. [lobydoeaHi 3anexHocmi Ui ompuMaHi KoegiyiecHmu e pieHsIHHSIX Oaslu 3Mo2y po3paxyeamu amnnimydy
25 yukny, sika cmaHoaumb W, 25 = 156.3 * 14.4 oOuHuub (ompumaHa paHiwe amnnimyda yukiny micmumbcs 8 mexax 150-160 oQuHuys),
a makox po3paxyeamu mpueasiocmi ¢haszu pocmy i moeHy mpuseanicms yukny. Tpueanocmi ¢hazu pocmy i nogHy mpugasicms YUKITy
PO3paxoeaHO 3 8UKOPUCMAaHHSIM JIiHiUHOT | noniHoMianbHOI 3anexHocmel. OmpumaHi Npu YboMy eesTudUHU 651U3bKi MiXk co60r0.

B u cHoBKMU. YmoyHeHo npoeHo3 amrtimyou 25 yukiy. Po3paxoeaHo mpueanocmi ghazu pocmy YuKkilie 3a5exHo eio wieudkocmi
HapocmaHHs1i akmueHocmi. Bu3sHa4eHo, w0 us 3anexHicmb € 0docmamHbO eucokor. Kpawuli pesynbmam ompumaHo Onsi
noniHomianebHoi 3anexHocmi (noniHom dpyz2oz2o cmyneHsi) 3 R-Square (COD) = 0.84. lNpu4yomy mpueanicmb ¢hazu pocmy 25 Yukily Mae
6ymu 57.8 micauie. Onsi ninitiHOI 3anexHocmi MaeMo Kpawjul pe3ynsmam w000 koegbiyienma [lipcoHa r = —0.88. Y uybomy pasi
mpusarnicmpb ¢hazu pocmy 25 yukny mae cmaHosumu 58.8 micsiyie. Ha niocmaei ompumaHoz2o pe3synbmamy Onsi mpueanocmi ¢hasu
pocmy 25 yukny ouyiHeHo mpueanicmb 25 YuKly Ha OCHO8I 3asieXxHocmi mpueanocmi yukiy eid mpueasocmi ¢ha3u HapoCmMaHHs1
akmueHocmi. Kpawuii pesynismam 0Onsi nosliHoMiansHoI 3anexHocmi Ansi 25 yukiny cmaHoeums 11.5 pokie. [nst niHiliHoi 3anexHocmi
Maemo kpaujuti pesynsmam wyodo koegpiyieHma flipcoHa r = 0.56. Y ybomy eunadky mpuearnicms 25 yukiy mae cmaHosumu 11.2 pokie.

KnwuyoBi cnoBa: CoHye, COHSIYHa akKmMueHicMb, Ki/lbKicmb COHAYHUX MM, MPO2HO3U, MaKCcuMyMm 25 uyukiy,
mpueanicmb ¢haszu pocmy, mpueasicmb YUKITy.

BeTyn

COHSIYHa aKTMBHICTb € BaXXNMBMM (DaKTOPOM, LLIO XapaKTepuaye HaBKOMULLHE cepepoBuLle. BoHa mae TicHWiA 3B'A30K i3
HU3KOK TFeOMarHiTHUX SBMLL, 3HAYHOK MIPOK BM3HAYa€E KOCMIiYHY norofdy, FMMOOKO BMNNMBAE Ha KOCMIYHE i 3eMHe
cepegosuLLe. Maoun HaginHi NPOrHO3M COHAYHOI aKTUBHOCTI, MOXXEMO OLHIOBAaTK 3ragaHi iHAEKCH i Xig NOB'A3aHMX i3 HAMMK
NPUPOAHNX MPOLIECIB.

£k BiAOMO, COHAYHA aKTMBHICTb Mae MarHiTHy npupoay i UUKNiYHWA xapakTep 3MmiH i3 yacom. Hamsigomiwmm €
11-pivYHMI LMK COHAYHOT aKTUMBHOCTI. ICHYIOTb TaKOX iHLI LMKNK, 30Kpema 22-pidHun, 44-piyHniA, a TakoX BiKOBUN LUK
TpusanicTio 70—100 pokis. Hanbinbly yBary npuginsioTe NPOrHo3yBaHHIO 11-piyHOro LMKy, OCKINbKM came i3 LM LIMKITOM
NoB'A3aHi HaN3HaYHILLi 3MiHW B HaBKOM03€MHOMY KOCMIYHOMY NpoCTopi  reocdepi.

3a3HauMMO, L0 HUHI LLe HEMAaE AO0CTaTHbO PO3pObNeHoT TEOPETUYHOT MogeNi ANs NPOrHO3yBaHHS COHAYHOT aKTUBHOCTI
Ha TepMiHW Bif KiNbKOX MiCALIB A0 KiflbKOX pokKiB. TOMY AN NpakTUYHOro NPOrHO3yBaHHA Ha 3a3HayeHi TepMiHU 3aCTOCOBYIOTb
MaTemMaTUKO-CTaTUCTUYHI MeToau.

[MopiBHAHHSA OCTaHHIX MPOrHO3iB COHAYHOI aKTUBHOCTI Y HOBOMY 25 uukni, Sk po3nodascs y rpyaHi 2019 p., HaBegeHo
B poboti Petrovay (Petrovay, 2020). I3 LbOro nOpiBHAHHA BWMNNMBAE, L0 BWKOPUCTAHHSI HaWCy4YacHiluMX MeTodiB
NPOrHO3yBaHHSA Aa€ iCTOTHO BiAMiHHI pe3ynbTaTv. Hanpuknazg, BMKOPUCTaHHS MEeTOAy HeWpoHHOI mepexi (Attia, Ismail,
& Basurah, 2013) aae amnnitygy 25 umkny Ha piBHi 57—-91 oaMHWLb, aTpakTOpHOro aHanidy — 6nunssko 103 oanHULb, BeNBneT-
aHanisy (Nandy, 2021) — 130 oguHuub, MeTOAy BHYTpILHIX nepeagicHukiB (Li, Feng, & Li, 2015) — 175 oauHuupe. Ona
MOPIBHAHHSA BapTO HaragaTu, WO B nonepeaHbomy 24 umkni, akuin Tpueas i3 2008 no 2019 p., MakcnMarnbsHUiA piBeHb COHAYHOI
aKTUBHOCTI ctaHoBMB 116,4 oauHULb.

OTxe, B LiNOMy CMTyauist 3 NPOrHO30M MakCMMyMy MOTOYHOTO 25 umKny, Skuin ovikyeTbcs B 2024—2026 pp., 3anvwiaeTbes
HeBM3Ha4yeHow. Takow camol Oyna cutyauis i nepeg 24 UMKIOM COHSYHOI akTuMBHOCTI (Attia, Ismail, & Basurah,
2013; Lozitsky, & Efimenko, 2014; Nandy, 2021; Pishkalo, 2014).

MoToyHun 25- umkn npuBepTae Ao cebe yBary Lie 1 TM, WO B HU3LI pobiT 3po6neHo BUCHOBOK, Lo y cepeaunHi XXI cT.
OYiKyETbCS BIKOBUMA MiHIMyM COHSiYHOI akTuBHOCTI (Zharkova, & Shepherd, 2022). Lle morno ctatucs y pasi 3MeHLIeHHS
BMCOTW MakCMMyMy 25 UWKIy aKTMBHOCTI MOPIBHSAHO 3 24 uukrom. Ak 3a3HavyeHo Bulle, Yy 24 LUK BUCOTa MakCMMymy
ctaHosuna 116,4 oguHuub.

Kpim Bucotn 25 umkny akTUMBHOCTI, 3HAYHWM iHTEpPeC CTaHOBUTb TaKOX OLHIOBAHHA iHLIMX BaXkNMBUX NapameTpis
MOTOYHOrO LMKIYy, @ came: TpMBarnocTi ha3n poCTy LMKy i NOBHa TpMBaniCTb 25 UMKy COHAYHOI akTMBHOCTI. PaHiwe ouiHky
TpuBanocTi 25 umkny HaBegeHo B poboTi (Kakad, B., Kakad, A., & Ramesh, 2017).

MeToto Ui€i po6oTH € yTOYHEHHS NPOrHO3HOI OLLIHKM aMnniTyan 25-ro LMKy, 3 ornsgy Ha WBKMAKICTb HAPOCTaHHS KiNbKOCTI
COHSYHUX NNSAM Ha asi poCcTy LbOro LMKIY, a TakoX OLiHIOBaHHA TPMBAanocTi ¢asu pocTy i NOBHOI TpMBanocTi 25 uukny
COHSIYHOT aKTUBHOCTI.
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MeTtoau

Linkn Ne 25 posnoyascs y rpyaHi 2019 p. (puc. 1). Ha notuin 2025 p. nponwno 62 micaui Big novaTky UMKy, Ha uen
MOMEHT BiIOMi 3rnaikeHi MicayHi AaHi Ana 57 micauis — no cepneHb 2024 p., BKIOYHO 3 MoYaTKy LMKy (3rnagkyBaHHA
BinbyBaeTbca no 13 micAusax). 3 24 yuknis, AKi BUKOPMUCTaHO B Ui poboTi, Ans yacy 57 micauiB Big noyatky umkny y 16 3 HuX
MaKkcMMyMK Bxe HacTynunu (67 % ), a y 8 Luuknax MakCUMyMm LLie He HacTynuB.

Xig 25 umkny cBig4MTbL Npo Te, Wo Ha TpaBeHb 2025 p. oro MakcMmMyMm dopmarnbHO LWe He HacTynue (3a AaHumu
https://www.swpc.noaa.gov/ NpoAoBXyETbCA HAPOCTaHHA CepeaHbOMICAYHNX 3rnagkeHnx yncen Bonbda y nunHi 2024 p. —
154.9 oamHuup, y cepnHi 2024 — 156.7 oamMHuup, y BepecHi 2024 p. — 159.3 oanHUub, SK BiGOMO Yac HacTaHHA MaKCUMYMIB i
MiHIMYMiB LMKNiB BCTAHOBIMIOKTb 32 3rnagXeHUMn cepeHbOMICAYHNMY 3Ha4YeHHAMM Ymcen Bonbda), ane cepeaHbOMiCAYHi
CMOCTEPEXHi 3HAYEHHS 3MIHIOITBCS 3 MEBHUMU KOnMuBaHHAMU Big 216,0 oamHuub y cepnHi 2024 p. no 134,2 oanHuup
y 6epesHi 2025 p. Nprnyomy 3a cepegHbOMICAYHUMU 3rNagKeHUMM 3HAYEHHAMM 25 LIMKN 3HaX0AUTbLCSA B MaKCUMYMi PO3BUTKY .
Tomy BaXnUBUM AN1S OOCNISKEHHST XOA4Yy PO3BUTKY 25 LMKy COHAYHOI aKTMBHOCTI (30Kpema i HacTaHHS MakCUMyMy LUKITY)
€ BU3HaYeHHA TpMBanocTi noro gasmn pocTy.

ISES Solar Cycle Sunspot Number Progression
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Puc. 1. TNopiBHAHHA NPOrHO3Y KifbKOCTi COHAYHUX NASAM Y 25-My LMK 3rigHO
3 NOAA / Space Weather Prediction Center (nnaBHa 4opHa kpuBa) 3 (hakTU4HUMMN 3MiHAMW CEPEAHBOMICAYHUX 3HaYeHb (PoMbH),
a TaKoX 3rnaXeHnX 3HaveHb, siKi NpeAcTaBNeHi namaHol KPUBOIO, NPOBEAEHOIO NO CePeHbOMICAYHUX 3HAYEHHSIX.
Bicb opauHaT nignucaHo sk sunspot number, i Ha Hili Noka3aHo KiNbKiCTb NAAM Ha oci abcumc — pokn

[na gocnigxeHb HAMU BUKOPUCTAHO 3rnagykeHi MiCAYHi AaHi HOBOro, peBi30BaHOro psay BigHOCHUX YACEN COHAYHMX MM
(https:/lwww.swpc.noaa.gov/). PedynbTatu ui€i pesisii onyonikoBaHo 2014 p. (Clette et al., 2014) 3a gaHumu MixkHapogHoro
LeHTpy AaHux npv benbrincekin koponiscbkin obcepBaTopii. Ak BUAHO 3 puC. 1, CNOCTEPEXHI MICAYHI 3HaYEHHS NePEBULLYIOTb
NPOrHO3Hi BENUYMHMU.

Ak BigOMO, Xi, COHAYHOrO LMKy MOXHa onuncatu edpektoMm Banbgmarepa (Waldmeier, 1935), cyTb sikoro nonsirae y Tomy,
LLIO BUCOTA LWMKIY 3anexuTb Bif LWBMOKOCTI HAPOCTaHHSA aKTMBHOCTI Ha dasi noro pocty. Y pobotax (Efimenko, & Lozitsky,
2023; 2024) nokasaHo, L0 NPOrHo30BaHa aMnniTyaa UMKy TakoX 3anexuTb Bid iHTepBany nepeaicTopii, siknii BpaxoByTb
ONnsa ob4YncneHHa cepedHbOi LWBMAKOCTI poCTy umkny. Lle noe'a3aHo 3 TvMm, WO Ha dasi pocTy UMKMY iCHyOTb nepioaun
NiABULLEHHS | 3HWKEHHS] aKkTUBHOCTI, O NPU3BOANTbL 40 KONMBaHbL CEpeaHbOIT LWBUAKOCTI.

[nsi nporHo3y BMKOpMCTaHO MEeTOA, AOKNagHO onucaHuii y poboTax (Lozitsky, & Efimenko, 2014; Efimenko, & Lozitsky,
2023; 2024). OcHoBoto 1noro 6yna nobyaosa NiHiMHOI 3aNeXHOCTi amnniTyan uukny (Yi) Bif LWWBMOKOCTI HAPOCTaHHS aKTUBHOCTI
(xi) 3a BimoMumun faHnmm 24 (i = 1+24) nonepeaHix LUKIiB:

yi=a+bxi. )

Ona nobynosu nporHo3y (y) HeOOXigHO BU3HAUMTK koedilieHTn a i b, a Takox oBuMCnUTK WBUAKICTL (X) HAPOCTaHHS
aKTVBHOCTI AN BignoBigHoro uukry. Kpim niHinHoT 3anexHocTi noby10BaHO TakoX anpoKCMMalLito NoMiHOMOM ApYroro CTyNeHs:
yi = a+ b + b2 (x)? . 2
Bu3HaueHHs koedilieHTiB NiHiAHOI i NoniHOMIanbHOT 3aNeXHOCTEN BUKOHAHO 3a AOMOMOrOK NPOrpamMHOro cepefoBumia
OriginPro 8 (CaBueHko, 2021).
PesynbTaTtun
BukopucTtoBytoun ueir metoq y pobotax (Lozitsky, & Efimenko, 2014; Efimenko, & Lozitsky, 2023; 2024) peTtanbHo
PO3rMsiHYyTO MPOrHO3 25 UMKIY COHSIYHOI aKTUBHOCTI 3 BMKOPUCTAHHAM 3anexHOCTi amnniTyau UMKy Big LIBWMAKOCTI
HapOCTaHHS KiNbKOCTi COHAYHMX NNaAM. AMMniTyay 25 umkny AN pisHWX 3acTOCOBaHWX iHTepBanis nepegictopii Ans
BM3HaYEHHA CepeaHbOl LUBUAKOCTI HapoCTaHHA aKTMBHOCTI oTpuMaHo B Mexax 150-160 oauHuub uducen Bonbda 3
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noxubkoto + 20 ognHuup. MoagibHui nigxia nisHiwe peanisoBaHo B po6oTi (Pesnell, 2024). Yepes Benuvkuii TepMiH (nepion)
3rnagxyBaHHs (Ao 40 micsuiB) cepedHbOi LUBWMAKOCTI HapOCTaHHA aKTMBHOCTI OTPMMAaHO HEBENUKY MOMWIIKY MpPOrHo3y
(0.5 oguHunup). MpoTe y UbOMY pasi amnniTyga BusiBUNaca 3Ha4YHO MEHLUOK Big peanbHoi (mporHo3 130.0 oguHuMup, 3a
AaHumu Ha TpaBeHb 2025 p. — 160.0 ognHWLp).

B uin poboTi yTO4HEHO NPOrHo3 25 Lukny 3 ypaxyBaHHSAM CepefHbOi LWBUAKOCTI HAPOCTaHHA aKTUBHOCTI Ha dasi pocTy
25 unkny 1 oTpMMaHux koedilieHTiB NiHIMHOT 3anexHocTi. Ha puc. 2 nogaHo 3anexHicTb aMnniTyan UMKy Big WBWUAKOCTI
HapOCTaHHsI aKTUBHOCTI 3 ypaxyBaHHAM CepeHbOi LUBUAKOCTI HAPOCTaHHSA aKTMBHOCTI ANs ¢asn HapOCTaHHS aKTUBHOCTI
ana nonepegHix 24 uukni. XpecTUKOM Ha PUCYHKY MO3HAYeHO TOYKY, LWO BiAnoBigae cepefHin LUBMAKOCTI HApOCTaHHSA
aKkTuBHOCTI y 25 uwmkni (2.77). AMnnitygy 25 umkny ouiHioTb Ha piBHI Wmax 25 = 156.3 + 14.4 ognHuub.
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Puc. 2. 3anexHictb amnnityau umkny (Wmax) Bifi cepegHbOMICAYHOTO NPUPOCTY KiNbKOCTI COHAYHUX MIIsIM
Ha dasi pocty (dW/dt) 3a gaHumn 24 nonepepHix umknie. Ha rpadiky nosnaveHo xpectukom: dW/dt = 2.77; Wnax = 156.3 ognHuup

PosrnaHemo posnogin 1+24 uuknis (1755-2014 pp.), Siki BAKOPUCTOBYEMO ANIA AOCHiAXEHb, MO TPUBANoCTi hasn pocTy
(Tabn. 1). Y nepuin KONOHLi HaBeAeHO TpMBarniCTb asu pocTy y pokax: MeHLe 3 pokiB, BiA 3 40 4 pokiB BKIHOYHO, Big 4 00
5 pokiB BKIOYHO, Big 5 A0 6 pokiB BKMOYHO, Binblue 6 pokiB. Y Apyrivi KOMOHLi — KiNbKiCTb LMKITIB i3 TaKoK TpuBanicTio dasn
pOCTY i y TPETIl KONMOHL — BiACOTOK LMKIIB i3 Takol TpmBanicTio pasn pocTy. Ak BUAHO 3 Tabnuui makcumarnbHa KinbKicTb
uukniB Mmae TpmeanicTb Big 3 oo 4 pokis (37,5 %), a nepeBaxHa YacTvHa LMKNIB Mae TpmBanicTb Big 3 4o 5 pokiB (66.7 %).

Ta6bnuys 1
Po3nopain uuknis 3a TpuBanicTio dasu pocty ana 1755-2014 pp.

Poku KinbkicTb uuknis, n BigcoTtok uuknis, %

<3 1 0.04

3-4 9 0.375

4-5 7 0.29

5-6 4 0.17

>6 3 0.125

B 3aranbHOMy Bunagky TpuBanicTb asv poOCTy UMKNIB MaE 3anexatu Big LBWAKOCTI POCTY akTMBHOCTI Ha dasi ii
HapocTaHHs. MobyayeMo BiANOBIAHY 3anexHiCTb ANs AoCnioKyBaHUX AaHunxX. Ha puc. 3a nokasaHo anpokcumalito niHiinHo
3arnexHicTio, a Ha puc. 36 NoNIHOMOM ApYyroro CTyneHs.

Ak BuagHo 3 puc. 3a i 36 TpuBanicTb ha3n pocTy Mavike ogHaKoBa Ans MiHIMHOI 3aneXHOCTI | MONIHOMIanbHOI 3anexHOCTi Bif
LUBMAKOCTI HAPOCTaHHA aKTMBHOCTI Ha dasi pocTy umkny i ctaHoBuTb 4.9 pokiB (58.8 micauiB) i 4.815 pokiB (57.8 micauis)
BignoBigHo. TpuBanicTb chaau pocTy Ginblue Ha 1 Micaub Ans anpokcuMalLii NiHINHOKD 3aNeXHICTIO HiXK NONiHOMOM OpYroro CTyneHs.

Buknukae neBHUW iHTEpeC OUiIHIOBaHHSA MOBHOI TPMBANOCTi 25 LMKIY COHSYHOI akTMBHOCTI. PaHille Take OUiHIOBaHHS
3pobrneHo B poboTi (Kakad, B., Kakad, A., & Ramesh, 2017) gnsa 24—26 uvkniB Ha niacTasi aHanisy psay COHsIYHUX AaHWX 3a
14—-24 KN COHAYHOT aKTUBHOCTI | ANS 25 uukny BoHa cknana 12.2 pokis.

Mwu 3po6unu cnpoby ouiHUTM NOBHY TPUBANICTL LMKIY HA OCHOBI NOBYA0BW 3aNeXHOCTI TPMBANOCTI LUKy Big TPMBanocTi
asu pocty BignosigHoro uukny. byna nobynoBaHa niHiiHa 3anexHicTb i BUKOHaHa anpokcvMmaLlisi NoniHOMOM Apyroro
CTyNeHsd 3a AaHMMK 3a nonepeHi 24 UMKnu.
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Puc. 3. 3anexHicTb TpmBanocTi hasu pocTy: a — umkny (Trise) Bl CepeaHbOMICAYHOIO MPUPOCTY KiNIbKOCTi COHAYHUX MM
Ha hasi pocTy (dW/dt) 3a gaHumu 24 nonepeHix LMKNIB (NiHiMHa 3anexHicTb). Ha rpadiky no3Ha4eHO XpeCcTUKOM:
dW/dt = 2.77; Trse = 4.9 pokiB (58.8 micauis); 6 — uukny (Trise) Bi cepeAHbOMICAYHOr0O NPUPOCTY KiNbKOCTI COHSAYHUX NIIsIM
Ha dasi pocty (dW/dt) 3a gaHMmn 24 nonepepHix UMKMiB (MONIHOM Apyroro cTyneHs). Ha rpadiky no3Ha4yeHO XpeCcTUKOM:
dW/dt = 2.77; Tise = 4.815 pokiB (57.8 micsuis)

Ha puc. 4a nokasaHo NiHivHY 3anexHiCTb TPUBANOCTI LUMKNY Bi4 TpMBanocTi da3n pocTy akTUBHOCTI. [ins po3paxoBaHoi
B Ui poboTi TpuBanocTi dasm pocty 25 uukny 4.8 pokiB MaemMo TpmBanicTb uukny 11.2 pokis. MNpakTYHO He BiApi3HAETHCA
TpuBanicTb LMKy Ans oTpuMaHoi TpusanocTi dhasn pocty 4.9 pokis i ctTaHoBUTb 11.25 pokis.

Ha puc. 46 nokasaHoO anpokcumalito 3anexHOCTi TPUBANoCTi UMKy BiA TpuBanocTti ¢asu pocTy NoniHOMOM Apyroro
cTyneHs. [lna po3paxoBaHoi B Lii poboTi TpuBanocTi dasu pocTy 4.8 pokie oTpumaemo TpusanicTe 25 umkny 11.5 pokis.
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Puc. 4. 3anexHicTb TpuBanocTi: a — umkny (Teyce) BiA TpBanocTi dasun pocty umkny (Tise) 3@ AaHUMKU 24 nonepeaHix Lmknis
(niHiviHa 3anexHicTb). Ha rpadiky no3HayeHo XpecTUKOM: Trse = 4.8 pokKiB; Teyce = 11.2 pokiB; 6 — Lumkny (Teycie)
Big TpyBanocTi dasu pocTy umkny (Tse) 3@ AaHUMK 24 nonepeHix UkniB (MoMiHOM APYroro CTyneHst).
Ha rpadiky no3HayeHo XpecTukoM: Tise = 4.8 pOKiB; Teye = 11.5 pokiB

Ounckycia i BACHOBKU

JocnigxeHo 3anexHicTb amnniTyan 25 LMKy COHAYHOT akTUBHOCTI Bif LWBWAKOCTI HAPOCTAHHS KiNbKOCTi COHAYHUX MAsiM
Ha basi pocTy Ans nonepefHix 24 uukniB. Ha OCHOBI OTpPMMaHKX 3aneXHOCTelN OUiHEeHO napameTpu 25 LMKy COHAYHOI
aKTMBHOCTI, @ came: YyTOYHEeHO aMmnniTyay 25 uwmkny, po3paxoBaHO TpuBanicTe dasn pocCTy i MOBHY TPMBAmiCTb LMKIY.
YTOUHEeHe 3HayeHHs amnniTyauM 25 uukny, nNpu BMKOPUCTaHHI LUBMAKOCTI HAPOCTaHHSA akTUBHOCTI Ha hasi pocTy uukmy,
MicTUTbCs B MexaX Wmax (25) ~ 156 + 14 oguHuub. 3a3HauvMmo, O CTAaTUCTUYHA OLiHKa BiAXWMEHHSA TOYOK Big NiHiMHOT
3anexHocTi (koediuieHT MNipcoHa) r = 0.95.

Po3srnsHyTo 3anexHicTb TpuBanocTi dasn pocTy UMKNIB Bif LUBUAKOCTI HAPOCTaHHS aKkTMBHOCTI. 3HanaeHo, Wo us
3anexHiCTb € A0CTaTHLO BUCOKOW. Kpalumin pesynbTaT OTPUMaHO Ans MOoniHOMianbHOI 3anexHocTi (MoniHoM Apyroro
cTyneHs) 3 R-Square (COD) = 0.84. lNpwu ubomy pospaxoBaHa TpuBanicTb asu pocTy 25 umkny ctaHoBuUTb 58-59 micsauis.
[nsa niHiNHOT 3aneXHOCTi MaeMO Kpaluuin pedynbTaT Ans koediuieHTa lMipcoHa r = —0.88.
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3 ornsgy Ha OTpMMaHy TpuBanicTb basu pocTy 25 LMKny, OLiHEHO TpMBanicTb 25 LMKy Ha OCHOBI 3arneXHOCTi TPUBANoCTI
LUMKny Bif TpuBanocTi a3y HapocTaHHA akTMBHOCTI. Kpawuii pesynbTtaT Af8 NoniHOMianbHOI 3anexHocTi anga 25 uukniy
ctaHoBuTb 11.5 pokis. [Ns NiHINHOT 3aneXHOCTi MaeMo Kpaluin pesynbTaTt anga koegidieHta NipcoHa r = 0.56, Tpusanictb
dasu pocty 25 yukny mae 6ytn 11.2 pokis.

[Dxepena ciHaHcyBaHHA. Po6oTy BrkoHaHO 3a dhiHaHcoBOI NiaTpumkn rpaHTy MOH Ykpaihu ans nepcnekTMBHOIrO pO3BUTKY HAyKOBOTO
HanpsmMy "MaTemaTuyHi Haykv Ta NnpupoaHundi Haykn" B KuiBcbkomy HauioHanbHoMy yHiBepcuTteTi imeHi Tapaca LLeByeHka.
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ESTIMATION OF CYCLE 25 PARAMETERS BASED ON THE RATE OF GROWTH OF SOLAR ACTIVITY

Background. Solar activity is an important environmental factor. It is closely related to a number of geomagnetic phenomena, largely
determines space weather, and has a profound impact on the space and terrestrial environment. Having reliable forecasts of solar activity, we can
estimate these indices and the course of the natural processes associated with them. It should be noted that today there is still no sufficiently
developed theoretical model for predicting solar activity for periods from several months to several years. Therefore, mathematical and statistical
methods are used for practical forecasting for the specified periods. In addition to the height of the 25th cycle of activity, the assessment of the
parameters of the current cycle is also of considerable interest, namely: the duration of the growth phase of the cycle and the full duration of the 25th
cycle of solar activity.

Methods. The method of constructing the dependences of the cycle height, the duration of the growth phase and the duration of the cycle
on the rate of increase in activity using the known data of the 24 previous cycles was used. The determination of the coefficients of linear and
polynomial dependences was performed using the OriginPro 8 software environment. The work refined the previously calculated forecast of the 25th
cycle, estimated the duration of the growth phase and the full duration of the 25th cycle, taking into account the average rate of increase in activity in
the growth phase of the 25th cycle and the obtained dependence coefficients.

Results. Theconstructed dependences and the obtained coefficients in the equations made it possible to calculate the amplitude of the 25th
cycle, which is Wmax 25 = 156.3 * 14.4 units (the previously obtained cycle amplitude is within 150-160 units), as well as to calculate the duration of
the growth phase and the full duration of the cycle. The durations of the growth phase and the total duration of the cycle were calculated using linear
and polynomial dependencies. The values obtained are close to each other.

Conclusions. Theprediction of the amplitude of the 25th cycle was refined. The durations of the growth phase of the cycles were calculated
from the rate of increase in activity. It was found that this dependence is quite high. The best result was obtained for the polynomial dependence
(polynomial of degree 2) with R-Square (COD) = 0.84. In this case, the duration of the growth phase of the 25th cycle should be 57.8 months. For the
linear dependence, we have the best result for the Pearson coefficient r = —0.88. In this case, the duration of the growth phase of the 25th cycle should
be 58.8 months. Based on the result obtained for the duration of the growth phase of the 25th cycle, an estimate of the duration of the 25th cycle was
made based on the dependence of the cycle duration on the duration of the activity increase phase. The best result for the polynomial dependence
for the 25th cycle is 11.5 years. For the linear dependence, we have the best result for the Pearson coefficient r = 0.56. In this case, the duration
of the 25th cycle should be 11.2 years.

Keywords: Sun,solar activity, sunspot number, forecasts, maximum of the 25th cycle, duration of the growth phase, duration of the cycle.
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