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OT3LIB BE,[(Y~EH OPrAHH3AII;HH 

<De,n:epaJibHOrO rocy,n:apCTBeHH0ro 6JO,[()KeTHOfO y-qpe)K,[(eHl15I HayKH 

fJiaBHOH (I1yJIKOBCKOH) acTpOHOMHl.!ecKoH o6cepBaTopHH PAH 

Ha ,n:11.ccepTaU:H0HHYJO pa6oTy HcaeBOH EneHbI CepreeBHbI «CTATHCTHKA 

BCITbllllEK B KOMITJIEKCAX AKTHBHOCTH HA COJIHUE», 

rrpe,n:cTaBJieHHYIO Ha C0HCKaHHe yl.!eHOH CTerreHH KaH,[(H,[(aTa (pl13l1KO­

MaTeMaTH"9eCKl1X HayK ITO crreu:11.aJibH0CTH 1.3 .1 - (pl13l1Ka K0CM0Ca, acTp0H0Ml15I 

1. AKT)'3JlhHOCTh TCMhl ,ll,HCcepTaU:HH 

Pa6oTa I10CB5IW:eHa l1CCJie,[(0BaHHIO K0MITJieKC0B aKTl1BH0CTl1 (KA) Ha CoJIHU:e l1 l1X 

CB5I3l1 C ::rneprHl.!HblMH C0JIHeqHbIMI1 co6bITI15IMl1. l13BeCTHO, qTo C0JIHeqHa5I 

aKTHBH0CTb 0Ka3bIBaeT BJII15IHl1e Ha 0K0JI03eMHYIO l1 Ha3eMHYIO HHcppacTpyKTYPY, 

I103T0MY C rrpaKTHqecKOH ToqKl1 3peHl15I TeMa ,n:11.ccepTaU:HOHHOH pa60Tbl 

6e3ycJIOBHO 5IBJI5IeTC5I aKTyaJibHOH H Ba)KHOH. I10Ml1MO rrpHKJia,[(H0ro TaK)Ke Ba)KeH 

l1 TeopeTI-Il.!eCKHH acrreKT 3a5IBJieHHOH TeMbl, IT0CK0JibKY TaK Ha3bIBaeMa5I 

CTaH,n:apTHa5I M0,[(eJib COJIHeqHoH BCITbllllKH He Y1Il1TbIBaeT BCero pa3H006pa3l15I 

5IBJieHHH, o6Hapy)KeHHbIX 3a I10CJie,[(Hl1e ,n:eC5ITHJieTl15I, l1 Hy)K,n:aeTC5I B 

paClllHpemn-1 11 yToqHeHHH, B qacTH0CTH, ,[(JI5I ynyqlllemrn rrporH03a C0JIHeqHbIX 

BCITbillleK, a CJie,[(0BaTeJibH0, H K0CMHqecKOH II0f0,[(bl. 

2. HoBH3Ha HCCJIC,ll,0B3HHU H noJiyqenHhIX pe3yJihT3TOB 

HccJie,[(OBaHH5I, rrpe,n:cTaBJieHHbie C0HCKaTeJieM B ,n:11ccepTau:110HHOH pa6oTe, 

5IBJ15IIOTC5I rrp5IMbIM rrpo,n:0JI)KeHI-IeM rrpe,n:1>1,n:yru:11:x pa6oT HayqHoro PYK0B0,[(l1TeJI5I. 

Cne,n:yeT 0TMeTHTb CJie,n:y10ru:11e H0Bbie pe3yJibTaTbl. 

- B paMKax paccMaTpHBaeMOH M0,[(eJIH, rrpHH5ITOH C0HCKaTeJieM B KaqecTBe 

6a30BOH M0,[(eJIH ,[(JI5I orrpe,n:eJieHl15I K0MITJieKC0B aKTHBH0CTl1, BrrepBbie 6bIJIH 

11,n:eHTH(pHU:HpOBaHbI KA B 24 U:HKJie, C0CTaBJieH KaTaJior, C03,[(aHa 6a3a ,n:aHHbIX, 



BhlqHcJieH BCIIhIIIIeqHhIH HH,n:eKC ,n:mr Bcex aKTHBHhIX o6JiaCTeH (AO), BX0,[(51IIJ:HX B 

C0CTaB K0MIIJieKC0B aKTHBH0CTH. 

- ConcKaTeJieM ycTaH0BJieH0, qTo 6oJiee 80% C0JIHeqHhIX BCIIhIIIIeK pa3HhIX THII0B 

B 24 11,HKJie rrp0HCX0,[(HJIH aKTHBHhIX o6JiaCT51X B C0CTaBe K0MIIJieKC0B aKTHBH0CTH, 

a TaK>Ke 6bIJ1 BhI,n:eJieH pe,n:KHH KJiacc BCI1bIIIIeqHo- aKTl1BHhIX o6JiaCTeH BHe 

K0MIIJieKC0B aKTHBH0CTl1. 

- CoHCKaTeJieM I10Ka3aH0, qTo BCe K0MIIJieKCbl aKTHBH0CTl1, r,n:e rrponcxo,n:HJIH 

3Hepr11qHbie co6bITl151, Haxo,n:HJil1Cb p51.LJ:0M C K0p0HaJibHbIMH ,[(bipaMH. 

3. Har1naH " npaKTH'-leCKaH 3H3'-IHMOCTb 

3Haq11MOCTh ,n:11ccepTa1I,HOHHOH pa60Tbl 3aKmoqaeTC51 B B03M0)KH0CTH IIIHp0K0ro 

rrpaKT11qecKoro rrp11MeHeHI151 C03,n:aHHbIX C0l1CKaTeJieM KaTaJioroB H 6a3 ,n:aHHhIX 

K0MIIJieKC0B aKTl1BH0CTl1 H CB513aHHbIX C HHM11 3HeprnqHhIX co6bITl1H Ha CoJIHl.l,e . 

4. CTeneHb o60CHOB3HHOCTH H .LJ:OCTOBepHOCTH pe3yJibT3TOB 

Pe3yJihTaThI, BbIH0Cl1Mbie Ha 3aru:11zy: 

1. 3aKOHOMepHOCTh B03HI1KH0BeHl151 BCIIbIIIIeK, Bhipa)KeHHa51 B IIOBbIIIIeHHOH: 

BCIIbIIIIeqHOH: aKTl1BH0CTI1 K0MIIJieKC0B aKTI1BH0CTl1. Y,n:eJihHOe qncJI0 BCIIhIIIIeK B 

51.D.pax KA B 2,5 pa1a rrpeBhIIIIaeT cooTBeTCTBy10mnn rrapaMeTp B BeTB51X KA H 3a 

rrpe,n:eJiaM11 KA. C KA CB513aHhI 87% LDE-BCIIhIIIIeK YKa3aHHhIX KJiaccoB, 82% 
Bcex CHJihHhIX rrpOTOHHhIX BCIIhIIIIeK, reHepnpy10m11x IIOTOKH 3HeprnqHhIX 

rrp0T0H0B Ha op6HTe 3eMJil1, a TaK)Ke 74% BCex raMMa-BCIIhIIIIeK B 24 11,HKJie. 

- B paMKax MOOe!lu uoeHmucjJuKa71uu KOMnfleKcoe aKmueHocmu, npuHRmou 

coucKamefleM e Kal./ecmee 6a3oeou, nofly l./eHHbze pe3yflbmambz Bbl2.ll5l05lm 

CQMOC02.llQC06QHHblMU. KpoMe mo20, OHU C02J1acy 10mc5l C pe3yflbmamaMU 

HeKomopblX opy2ux aemopoe. OoHaKo, ecmb a!lbmepHamueHble nooxoObl, Ha 

KOmOpble COUCKame;z,o Cfle006QflO 6bl o6pamumb 6HUMQHUe (cM. pa30efl 

« 3aMe'-laHU5l») . 

2. 3aKOHOMepHOCTI1 pa3BI1TI151 K0MIIJieKC0B aKTHBH0CTH B TeqeHH.e qeTbipex (21-
24) 11,HKJI0B, pacrrpe,n:eJieHH.e rrpo,n:0JI)KHTeJihH0CTI1. cymecTB0BaHH.51, Bap11.a11,11.11. 

q11cJia KA B TeqeH11.e 11,11.KJia. B Bap11.a11,11.51x 11.H,n:eKC0B, orr11.chrna10m11.x KA, 
rrp051BJI51eTC51 rrpaBH.JI0 fHeBbIIIIeBa-OJI51 ( B HeqeTHhIX 11,11.KJiax 3HaqeHH.e 3Tl1.X 

rrapaMeTp0B 60JihIIIe, qeM B qeTHhIX). OTMeqeH Cl1.CTeMaT11.qecKHH: crra.n. 

BCIIhIIIIeqHQH aKTI1.BH0CTI1. KA B TeLJeH11e qeTbi pex 11,11.KJI0B. 



- JI.ocmoeepHocmb oaHH020 pe3y.nbmama o6ecnel.{U6aemcfl ucno.nb306aHue.rvt 

KOppeKmHblX Memoooe aHa.nU3a, 6 paMKax npUHJlmou 6a3060U MOOeJlU, u 

coz.nacyemcfl c coepeMeHHbZMU pe3y.nbmamaMu ucc;zeooeaHuu. 

3. <!>aKT ofonaTeJibHOro rrpHCYTCTBIUI KopoHaJibHblX ,llblp B6JII13l1 MeCT 

JI0KaJil13aU:Hl1 rrp0T0HHbIX l1 raMMa-BCIIbillieK B KA B 24 U:HKJie, KOTOpbIH 

paccMaTpHBaeTC5I KaK Ba)KHbIH ( eCJIH He o65I3aTeJibHbIH) rrpI13HaK II0BbillieHH0ro 

BCIIbillieqHoro II0TeHU:HaJla aKTHBHOH o6naCTH. O6oCHOBaHa rHIT0Te3a 0 TOM, qTo 

BbIX0,ll BCITbillieqHbIX qacTHU: l13 K0MITJieKC0B aKTMBH0CTM B reJIHOC<pepy 

o6ycJIOBJieH cymecTB0BaHHeM ,ll0Jir0)KMBYIUMX MarHMTHblX KaHaJI0B, 

II03B0JI5Il01I(HX o6ecrreql1Tb rrepeH0C ycKopeHHbIX BCIIblllIKOH qacTMU: B 

rrorpaHHqHyIO o6naCTb OTKpbITOH MarHHTHOH cTpyKTYPbI KopoHaJibHbIX ,n:brp. 

- :Jmom pe3y.nbmam co2;,acyemcfl c pe3y.nbmamaMu, no.nyl.{eHHblMU opy2UMu 

zpynnaMU UCC.neooeame.neu C UCnORb306QHUeM Mem0006, OmRUl.{HblX om Memooa, 

npUMeHeHH020 COUCKame.ne..M. 

4. <1>eHOMeHOJIOrJ1qecKa5I M0,n:eJib CB5I3l1 KA, CMJibHbIX BCITbillieK l1 K0p0HaJlbHbIX 

BbI6pocoB MaCCbl Ha CoJIHU:e, 0CH0BaHHa5I Ha BJII15IHI1l1 CJIO)KHOH 

KpyrrHoMaCllITa6Hoif CTPYKTYPbI MarHHTHoro rron5I KA. 

-/1.aHHblU pe3y.nbmam mpe6yem oopa6omKU C yl.{emoM C06pe..MeHHblX MOOe.neu. 

5. ba3bl ,n:aHHbIX K0MIIJieKC0B aKTHBH0CTM, BCIIbillieK B K0MIIJieKcax aKTl1BH0CTl1 B 

24 U:HKJie COJIHeqHOH aKTHBH0CTH, BKJlIOqaIOIUHe ,n:aHHbie 06 aKTMBHblX o6JiaCT5IX B 

C0CTaBe K0MITJleKC0B aKTl1BH0CTl1 (KA) l1 MX BCIIbillieqHYIO ,n:e5ITeJibH0CTb. 

- /1..nfl C030QHU5l Kama.no206 u 6a3 oaHHblX COUCKame.ne..M co6cmeeHHOpyl.{H0 6bl./1,U 

npoeeoeHbl Ha6mooeHUJl Co.nm1a e acmpoHOMUl.{eCKou o6cepeamopuu HI'Y. 
TaK:JK:e 6bz.nu ucnOJ/b306aHbl UMelOUfUeCJl 6 HQJ/Ul.{UU u utUpOKO ucno.nb3YlOUfUeCJl 6 

Hayl/HOM C006UfeCm6e OQHHble opyzux o6cepeamopuu. /J.flfl o6pa6omKU U aHa.nU3a 

Ha6mooame.nbHblX oaHHblX ucno.nb3oea.nucb KaK aemopcKue npo2paMMbl, maK u 

npo2paMMbl, ycneutHo pa6oma10Ufue e opy2ux o6cepeamopuRX, llmo no3eo.nRem 

006epRmb pe3y.nbmamaM o6pa6omKU OaHHblX. 

OcHOBHbie pe3yJibT3Tbl ,lll1CcepTaU:Hl1 0Tpa)KeHbI B 15 rry6JIHKaU:l15IX, cpe,n:H 

K0T0pbIX 6 CTaTeH B peu:eH3HpyeMbIX HayqHbIX )KypHaJiax l13 CITHCKa BAK, 3 

CBH,n:eTeJibCTBa roe. perHCTpaU:HM 6a3 ,n:aHHbIX, 5 pa6oT B MaTepttaJiax 

KOH<pepeHU:MH. Pe3yJlbTaTbl 6bIJIH rrpe,n:cTaBJleHbl Ha llieCTM pocCHHCKMX l1 

Me)K,n:yHapo,n:HbIX KOH<pepeHU:l15IX. 

Jluqub1ii BKJia)J. coMcKaTeJJ5I l1caeBoi1 E. C. 3aKJJIOqanc5I B (1) co6cTBeHHopyqHoM 

M0HHT0pHHre C0JlHeqHbIX II5ITeH, HaLJ:HHa5I c 2013 ro)],a, rrp0B0,n:HM0M B 

acTpOHOMHqecKOH o6cepBaTopHH WY, (2) rrpe,n:BapttTem,HoH o6pa6oTKe 



Ha6mo,neHl1H Ha OCHOBe Jil1qHo pa.3pa6oTaHHOH MeTOJJ:l1Kl1, (3) IIOJIHOH o6pa60TKe 

<pOTOreJ1110rpaMM, ( 4) HerrpepbIBHOM Be,neHl1l1 KaTaJiora COJIHeqHOH aKTHBHOCTH B 

24- 25 UHKJiax, (5) C03,IJ:aHHH CHHOIITI1qecKHX KapT JJ:JI51 HCCJie,noBaHH51 

JIOKaJIH3aUHI1 BCIIhillleK ITO OTHOllleHMIO K pacIIOJIO)KeHHIO KOMIIJieKCOB 

aKTHBHOCTH H KOpOHaJibHhIX JJ:blp, ( 6) JJ:OIIOJIHeHMH KaTaJIOrOB ,naHHhIMH O KA B 21 
COJIHeqHoM Ul1KJie. CoHCKaTeJib 51BJI51eTC51 OCHOBHhIM coaBT0p0M 6a.3 ,naHHhIX 

KOMIIJieKCOB aKTHBHOCTl1 11 ::mepr11qHhIX co6hITl1H B HHX, Ha KOT0phie 6bIJIH 

ocpopMJieHbl rocy,napcTBeHHhie rraTeHThI. CoHCKaTeJib 51BJI51eTC51 rrepBbIM 

coaBTOpOM 60JihllIHHCTBa CTaTeH, Ha OCH0Be KOTOpbIX 6hIJia HaIIHCaHa 

JJ:HCCepTaUHOHHa5I pa6oTa. 

5. CTpyKrypa " o6beM J.J,HCCepTaU,UOHHOH pa60Tbl 

Pa6oTa COCT0HT H3 BBe,neHl151, II51TH rnaB, 3aKJIIOqeHH51 H CIIHCKa JIHTepaT)'pbI H3 

114 HaHMeHOBaHHH. O6w:.1111 061,eM JJ:HCCepTau.1111 13 5 CTpaHHU, BKJII0"9:a51 49 
pHCYHK0B 11 15 Ta6Jmu. 

Bo BBCJ.J,CHHH o60CHOBbIBaeTC5I aKTyaJibHOCTh pa60ThI, cpopMyIIHpyeTC51 ee ueJib, 

Hay-g:Ha5I HOBH3Ha, rrpaKTH"9:eCKa51 3Ha"9:HM0CTb, KpaTK0 H3JiaraeTC51 co,nep)KaHHe 

JJ:HCCepTaUHH, rrpHB0JJ:5ITC51 0CH0BHhie II0JIO)KeHH51, BhIH0CHMbie Ha 3aW:HT)', 

oueHHBaeTC5I Jll1"9:HhIH BKJia,n aBTOpa. 

B nepeou rJiaee 0IIHCbIBaIOTC51 HCITOJih30BaHHhie ,naHHbie Ha6JIIO,IJ:eHHH H 

MeT0JJ:HKa HX o6pa60TKI1 H aHaJIH3a. OrrHCbIBaIOTC51 MeT0JJ:HKa H,neHTH<pHKaUHH 

KOMIIJieKCOB aKTHBH0CTH, a TaK)Ke 6a.3bl ,naHHhIX KA, KaTaJIOrH 3HeprHqHhIX 

co6bITHH, CHH0IITHqecKHe KapTbI. 

Bo BTopou rJiaBe rrpe,ncTaBJieH0 HCCJie,noBaHHe CTaTHCTHqecKOH CB5I3H pa.3HhIX 

TI1IT0B M0W:HhIX peHTreH0BCKHX BCilhillleK C K0MITJieKCaMH aKTHBH0CTH. 

AHaJil13HpyIOTC51 KA B 21 H 24 UHKJiax M cpaBHHBaIOTC51 C 22 H 23 UHKJiaMH. 

AHaJIH3HpyeTC51 acHMMeTpH51 «CeBep-IOr>> JJ:JI51 KA, aHaJIH3HpyeTC51 MOW:HOCTh 

UHKJI0B. AHaJIH311py10Tc51 ,noJir0)KHBYW:He LDE-co6hITH5I. O6cy)K,naIOTC51 

B03MO)l(Hbie MexaHH3MhI CB513H peHTreH0BCKHX BCilhillleK Ha C01rnue C 

K0MIIJieKCaMH aKTHBH0CTH. 

B TpeTbCH rJiaBe aHaJiorwrnhIM o6pa.30M aHaJIH3HpyeTC51 cpeHOMeHOJIOr.11qecKa51 

CB513h CHJihHbIX rrpOT0HHhIX BCIIbillleK C K0MITJieKCaMH aKTHBH0CTH, a TaK)Ke 

HCCJie,nyeTC5I H o6cy)K,naeTC51 pOJih K0poHaJibHhIX JJ:blp, K0p0HaJibHhIX BhI6pocoB 

MaCCbI B II0BhillleHHH BCIIbillleqHoH aKTHBH0CTH KA. 

B l.fCTBepTOH rJiaBe aHaJIH3HpyeTC51 CB513h BCilhillleK C JJ:JIHTeJibHhIM raMMa­

H3JIY"lleHHeM C K0MIIJieKCaMH aKTHBH0CTH H C KopoHaJibHhIMH JJ:bipaMH. 

KaqecTBeHHO o6cy)K,naeTC5I MexaHH3M ,nonrO)KMBYW:ero raMMa-H3Jiy"l!eHH51 

BCilhillleK. 



B IlSITOU rJJaBe npe,ll,CTaBJieH aHam,n BCnbIIlleK B aKTHBHbIX o6JiaCT51X 3a 

npe.neJiaMH KOMnJieKCOB aKTHBHOCTH. 

B 3aKJJIOqeHHH npHBeJJ,eHbl OCHOBHbie pe3yJibTaTbI pa60TbI. 

6. 3aMeqaHttH no pa6oTe 

3aMe'la11ue K F11aae 1. 

I1neHTmpHKa1(H51 KOMnJieKCOB aKTHBHOCTH, Bowenw11x B KaTaJIOrH If 6a3bl 

,uaHHbIX, Ha OCHOBe KOTOpbIX noJiy1:1eHbI pe3yJihTaTbI ,ll,HCCepTa[(HOHHOH pa60TbI, 

6bIJIO npoBeJJ,eHO COHCKaTeJieM, HCX0)],51 H3 6a30BOH MO)],eJIH, cornacHO KOTOpOH 

51,ll,pa KOMITJieKCOB aKTHBHOCTH He nonBep)KeHbI nmpcpepeH[(HaJibHOMY BpameHIDO 

CoJIH[(a (B OTJIH1:1He OT BeTBeiI KA HJIH AO BHe KOMnJieKCOB aKTHBHOCTH). K 

naHHOMY npennoJIO)KeHHIO HY)KHO nonxoJJ,HTh C OCTOpO)KHOCTbIO. TioJiy1:1aeTC51, 

1:ITO KA Bparu:aIOTC51 «TBepnoTeJibHO» C CoJIH[(eM, HO, corJiaCHO COBpeMeHHbIM 

npe.ncTaBJiemurM, aKTHBHbie o6JiaCTH o6pa3yIOTC51 HMeHHO 6Jiaro.nap51 

nttcpcpepeH[(HaJibHOMY BpameHHIO CoJIH[(a. CTpyKTypa )Ke cKopocTeiI 

m-IcpcpepeH[(HaJibHOro Bparu:eHH51 no pa.nHycy H no reJI11orpaqm1:1ecKoiI lllHpoTe 

noJiy1:1eHa B pa6oTe (Schou et al. , 1998, ApJ, 505, 390, Be6 caiIT: 

https://ui.adsabs.harvard.cdu/abs/ l 998ApJ...505 .. 390S/abstract, CM. PHc. 5), 

cornacyeTc51 c Ha6JI10nem-I51MH SOHO/MDI H noKa He onpoBeprHyTa. Bo3MO)KHO, 

CTOHT o6panITb BHHMaHHe Ha pa1Jiwrny10 rny6HHY ocHoBaHHH AO JJ,JI51 6oJiee 

TOHKOH HaCTpOHKH MOJJ,eJIH. KpoMe Toro, na)Ke eCJIH npHH51Tb «TBep,ll,OTeJibHOCTb» 

Bpaw:eHH51 51,ll,ep KA, He nOH51THO nolfeMy OHH )],OJI)l(Hbl Bparu:aTbC51 HMeHHO C 

K3ppHHITOHOBCKOH CKOpOCTblO. 

3aMe11a11ue K F11aae 2. 

1. Bo3M0)KHO, C HeCOBeprneHCTBOM MOJJ,eJIH CB513aHO OTHOCHTeJibHO BbICOKOe 

n051BJieHHe LDE-BcnbIIlleK BHe KOMnJieKCOB aKTHBHOCTH (n. 2.5 ,ll,HCcepTa[(HH). 

CoHCKaTeJib YTBep)KnaeT, 1:ITO C KOMrrneKCaMH aKTHBHOCTH CB513aHO 60% Bcex 

LDE-BcnhrrneK (41 % B 51,ll,pax + 19% B BeTB51X) H 40% BHe KA. O.nHaKo, ecJIH 

nOCMOTpeTb Ha 3TY CTaTHCTHKY C TOlfKH 3peHH51 nHcpcpepeH[(HaJibHOro Bparu:eHH51, 

TO pe3yJibTaTbI HHBepTHpyIOTC51, If C K3ppHHITOHOBCKHM Bpaw:eHHeM OCTaeTC51 

CB513aHHbIM 41 % BCITbillleK, B TO BpeM51 KaK C ,ll,HcpcpepeH[(HaJibHbIM BpameHHeM -

59% (19% B BeTB51X + 40% BHe KA). TaKoe pacnpe.neJieHHe BCnhrrneK coBna.naeT c 

pacnpe.neJieHHeM aKTHBHbIX o6JiaCTeH OTHOCHTeJibHO KA: 41 % - B 51,ll,pax, 

19.1%- B BeTB51X, 39.8% (cM. n. 2 .3.1 )],HCCepTa[(HH). 

2. TipH aHaJIH3e aCHMMeTplm KA B ceBepHOM H IO)KHOM rroJiywapH51X Heo6XO)],HMO 

npoBeCTH cpaBHeHHe C pe3yJihTaTaMH .npyrHX aBTOpOB ( CM. , HanpHMep, Zhukova et 

al., 2023, AdSpR, 71 , 1984 H ccbIJIKH BHYTPH, Be6 caiIT: 

https://ui.adsabs.harvard.edu/abs/207 3AdSpR .. 7 l. l 984Z/ abstract). 



3. Pttc. 2.3.: «lfa pttcyHKa BH,lJ,HO, qTo K03q>qrnu:tteHT acttMMeTpHH K 
KBa3Hrreptto,z:i:ttqecKH Memm 3HaK - 51)],pa KA rrpeBanttpoBaJIH rrooqepe,z:i:Ho TO B 

ceBepHOM, TO B lO)KHOM rronywapHH.» 

- 3)],eCb Ha6JIIO.l],aeTC5I qepe)],OBaHHe K03q>q>l1U:l1eHTa aCHMMeTpHH, HO He 

KBa3l1IIepl10)],l1qHOCTb. XapaKTepHbie BpeMeHHbie MaCWTa6bI HHTepBaJIOB 

IIOCT05IHHOro 3HaKa aCHMMeTpl1l1 MO)KeT ,n:aTb CTaTHCTHqecKHM aHaJil13 (HarrpttMep, 

cpypbe-, BeMBJieT) 3a HeCKOJibKO U:HKJIOB (qTo6bI Ha6paTb 60JiblllYIO )],JIHHY 

BpeMeHHOro p5I,n:a), KOTOpbIM rrpoBe.l],eH He 6bIJI. 

3aMel/aH ue K I'Ra6e 3. 

HHTepeCHO 6bIJIO 6bI COIIOCTaBHTb pe3yJibTaTbI, rronyqeHHbie )],JI5I KaTaJiora 

rrpOTOHHbIX co6bITl1M, l1CIIOJib30BaHHOro B )],l1CCepTaU:l1l1, C pe3yJibTaTaMl1, 

rronyqeHHbIMH Ha ocHoBe ,lJ,pyroro KaTanora, HarrpttMep, 

https://swx.sinp.msu.ru/ apps/ sep ev ents cat/ index .php?gcm= l &lang=ru. 

3aM.e11attue K I'Ra6e 4. 

1. J13 TeKCTa rJiaBbI He IIOH51THO, B KaKOM l1HTepBaJie 3Heprl1M ou:eHHBaJiaCb 

)],JIHTeJibHOCTb )],OJirO)Kl1BYW:l1X raMMa-BCIIJieCKOB: B pa3HbIX l1HTepBaJiax pa3Ha51 

)],JIHTeJibHOCTb. 

2. CottcKaTeJib yTBep)K.l],aeT: «B rrepexo,n:Hoti 06nacn1 Me)K,lJ,y OTKpbITbIM l1 

3aKpbITbIM MarHHTHbIM ITOTOKOM cpopMttpyIOTC5I BbIXO)],51W:He B KOpOHY CoJIHU:a 

Tpy6Kl1 MarHHTHoro IIOJI5I l1 reHep11pyIOTC5I IIOTOKl1 aJibBeHOBCKHX BOJIH [34].» 

- JJ:aHHOe YTBep)K)],eHHe Tpe6yeT 6onee aKrypaTHOro paCCMOTpeHl151, IIOCKOJibKY 

II0)],06Ha5I reHepaU:l151 He IIO)],TBep)K)],aeTC5I Ha6JIIO)],eHl151MI1 KOpOHbI Ha 

coBpeMeHHbIX HHCTpyMeHTax. KpoMe Toro, He naHo orrpe,n:eneHtte cTpyKTYPbI 

(KOHq>ttrypaU:HH) MarHHTHbIX KaHaJIOB, CB513bIBaIOW:l1X KA C KOpoHaJibHbIMH 

)],bipaMH, B pe3yJibTaTe qero He COBCeM IIOH5ITHO, KaK pacrrpocTpaH51IOW:l1eC51 B)],OJib 

MarHHTHOro IIOJI51 aJibq>BeHOBCKHe BOJIHbI MoryT IlOCTl1qb aKTHBHbIX o6nacTeH, 

KOTOpbie He CB513aHbI C MarHI1THbIMl1 IIOTOKOBbIMI1 Tpy6KaMH, no KOTOpbIM 3TH 

BOJIHbl pacrrpocTpaH51IOTC5I. Bo3MO)KHO, l1MeeT CMbICJI paCCMOTpeTb MexaHl13M 

I1HilYU:I1pOBaHl151 BCIIbillleK 6bICTpbIMI1 MarHHT03BYKOBbIMl1 MrJJ: BOJIHaMH, 

rrpe,n:JIO)KeHHbIM B pa6oTe (Nakariakov et al., 2006, A&A, 452, 343, Be6 caifT: 

https ://ui.adsabs.harv ard.edu/ ab s/ 2006A% 26A .. .457 .. 343N). 

KpoMe Toro, COHCKaTeJieM YTBep)K.l],aeTC51, qTo CTaH,z:i:apTHa5I MO)],eJib BCIIbllllKH 

IIO)],TBep)KnaeTC5I rrpoBeneHHbIM B Ill1CcepTaU:l1l1 l1CCJie)],0BaHI1eM. C )],pyroif 

CTOpOHbI, HarrttcaHO, qTo ycKopeHHbie qacTHU:bI BbIXO)],5IT «B KOpoHy l1 

renttoccpepy», qTo He B IIOJIHOH Mepe COOTBeTCTByeT CTaH)],apTHOM MO)],eJIH 

KOpOHaJibHOM rrpttpO)],bl BCIIbllllKH. 



TiocKOJibKY Ha 3aI.llJ1TY BbIHOCHTC5I HMeHHO <f>eHOMeHoJiornqecKaSI MOJJ:eJib CB5I3H 

K0MITJieKC0B aKTHBH0CTH C 3Hepn1qHbIMH co6bITl15IMI1 Ha COJIHU:e, OCHOBaHHa5I Ha 

cymecTBOBaHI-m cJIO)I(HOH KpyrrHoMacuJTa6Hoii CTPYKTypbr MarHHTHoro ITOJI5I, 

BbillleHarr11caHHbie 3aMeqaHl15I He YMaJI5IIOT pe3yJibTaTbl, ITOJiyqeHHbie 

C0HCKaTeJieM, o,n:HaKO JJ:OJI)I(Hbl 6bITb paCCMOTpeHbl, rrpOKOMMeHTHp0BaHbI 11 

yqTeHbI a ITOCJieJJ:YIOI.IJ:HX pa6oTax. 

TIOMHMO 3Tl1X 3aMeqaHHH, eCTb HeKOTOpbie He CTOJibKO cymecTBeHHbie 3aMeqaHH5I, 

TaK)I(e He YMaJI5IIOII.J,11e pe3yJibTaTbI 11ccJie,n:0BaH11tt. Harrp11Mep, B rr.1.2 He YKa3aHo, 

qTo Ha6JIIOJJ:eHH5I MarHHTHbIX ITOJieH COJIHeqHbIX mneH rrpOB0JJ:5ITC5I TaK)I(e a 

KpbIMCKoii acrpoq>11311qecKott 06cepBaTop1111 c 1957 ro.n:a (Be6 caiir: 

https://sun .crao.ru/observations/sunspots-magneti c-fi e ld). 

B IT. 4 .1 orreqaTKa: «I1MITYJibCHa5I q>a3a BCilbillleK c JJ:JIHTeJibHbIM raMMa­

l13JiyqeHHeM OITpe,n:eJI5IJiacb no ITOBe,n:eHHIO ITpoq>HJiett peHrreHoBcKoro H3Jiyt.Jemrn 

B crreKrpaJibHOH o6JiaCTH (1 -8 A) ITO ,n:aHHbIM c SDO [31 ]». JJ:oJI)I(HO 601Tb, rro­

BHJJ:HMOMY, He «peHTreHOBCKOro H3JIY1IeHH5I», a q>OTOCq>epHOM 5IpKOH 3Ml1CCl1l1 B 

JIHHHH "A 1700 A. 

B IT. 4.4: «c HCIT0Jib30BaHHeM H3BeCTHOM Mo,n:eJIH «rrpopnIBa» [69; 58]». 

O6meITpI1H5ITOe Ha3BaHHe 3TOH M0JJ:eJIH - «cTaH,n:apTHa5I MO,n:eJib COJIHeqHOH 

BCilbllllKH». 

Ta6JI11u.a 2 .5 5IBJI5IeTC5I .n:y6JieM Ta6JIHIJ.bI 2.1. 

B TeKCTe OTCYTCTByeT paClllHq>poBKa a66peB11azypbl «Mr,n:». PaClllHq>pOBKH 

a66peB.H.aTyp «KA» 11 «AO», BBOJJ:5ITC5I B TeKcTe IT03)I(e, 3aTo «KA» - .n:aa pa1a. 

TaK)I(e a66pea11aTypa «KA» .n:y6m1pyeTC5I, o603Haqa51 0JJ:HOBpeMeHHO K0MITJieKC 

aKTHBHOCTH 11 KOCMHqecKHH arrrrapaT ( CM. CTp. 93). Crr11coK JIHTepaTypbI 11 CCbIJIKH 

Ha Hero, Bl1JJ:11M0, He 6bIJil1 opraHH30BaHbl aBTOManI'IeCKH, l.JTO rrpHBeJio K 

Il05IBJieHHIO Ollll160K. HarrpHMep, CCblJIKH Ha KaTaJiorH [26] 11 [27] B fJiaBe 3 B 

HeCKOJibKl1X MeCTax MeH5IIOTC5I MeCTaM11; a CCbIJIKe Ha pa6ozy [ 101] JJ:OJI)I(HO 6bITb 

Murphy R. J. KpoMe Toro, crr11coK JIHTepaTypbI He opraHH30BaH cornacHo 

Tpe6oaamrnM BAK. B TeKcTe .n:11ccepTau:110HHOH pa6oTbI Ha6JIIOJJ:aIOTC5I 

MHoroq11cJieHHbie oITeqaTKH. 

7. BhlBO,ll 

Ou:eHHBa5I pa6ozy B IJ,eJI0M, CJie,n:yeT eme pa3 OTMeTHTb ee rrpaKTHqecKYIQ 

3HaqHMOCTb, 3aKJIIOqaIOII.l,YIOC5I B B03MO)I(HOCTH lllHpoKoro rrpaKTHqecKoro 

rrpHMeHeHH5I C03JJ:aHHbIX COHCKaTeJieM KaTaJioroB l1 6a3 .n:aHHbIX, B qaCTHOCTH, JJ:JI5I 

B03pO)I(JJ:aIOmei1c5I Bcepocc11iicKoiI cJiy)I(6br CoJIHIJ,a. Pe3yJibTaTbI .n:11ccepTau:1111. 

MoryT rrpe,n:cTaBJI5ITb HHTepec JJ:JI5I CJie,n:yIOII.l,HX HayqHO-HCCJie,n:oBaTeJibCKHX 

yt.Jpe)l<JJ:eH11iI: fAO PAH, KpAO PAH, fAI1lll MrY, H3MI1PAH, HC3<l> CO PAH 



11 .n:pyr11x 0TeqecTBeHHbIX 11 3apy6e)KHbIX opraH113aU11H, B K0T0pbIX rrp0B0JJ:5lTC5l 

11ccne,n:0BaH115l ConHua 11 conHet.iHOH aKT11BH0CT11. 

Pa6oTa rrpe,n:cTaBn5leT co6oi1: op11r11HanbH0e 11ccne,n:0BaH11e. Co.n:ep)KaH11e 

.n:11ccepTau1111 cornacyeTc5l c MaTep11anaM11 cTaTeH, orry6n11KOBaHHbIX 

C011CKaTeneM. OcHOBHbie BbIB0JJ:bl .n:11ccepTau1111 rronH0CTblO C00TBeTCTBYIOT 

uen5lM, 3a,n:at.iaM H II0fl0)KeHH5lM, BbIH0CHMbIM Ha 3aIIJ;HTy. ABTOpecpepaT B rronHOH 

Mepe oTpa)KaeT co.n:ep)KaHHe .n:11ccepTau110HHOH pa6oTbI. I1pe.n:cTaBneHHa5l 

)],HCCepTaUH0HHa5I pa6oTa C00TBeTCTByeT crreu11anbH0CTH 1.3 .1 - <p113HKa 

KocMoca, acTp0H0MH5l, a ee aBTop I1caeBa E neHa CepreeBHa 3acny)K11BaeT 

rrpHCY)KJJ:eHH5I yt.ieHOH CTerreHI1 KaH,n:11,n:aTa cpI13HKO-MaTeMaTw-IeCK11X HayK rrpH 

a,n:eKBaTH0M 0TBeTe Ha 3aMeqaHH5l. 

OT3bIB cocTaB11na K.<p.-M.H. c.H.c. J1a6opaTop1111 pa.n:11oacTpoHoM11H fAO PAH 

Kyrrp115lHOBa EneHa r eHHa,UbeBHa. Onhrn o6cy)K.ueH H o.n:o6peH Ha o6oe,n:HHeHHOM 

ceM11Hape Hay Y.HbIX no,n:pa3,n:eneHHH rAO PAH 10 Ma5l 2023 ro.ua. 
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CBeAeHUSI O BeAyI..Qeii opraHU3au;uu 

E.r. KynpH5IHOBa 

ct>e.n:epanbHOe rocy.n:apcTBeHHoe 610,n:)KeTHoe yqpe)K,n:eHHe HayK11 rnaBHa5I 

(ITynKoBcKaR) acTpoHoM11t.iecKM o6cepBaTopH5I PAH (fAO PAH) 

Te~e<f>oH: +7(812)3637403 

Email: m ap@gaoran.r u 

Ilo'-ITOBbIH aApec: 196140 CaHKT-I1eTep6ypr, ITynKoBcKoe wocce 65/1 


