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Ha ocHoBe psiza oTHocuTedbHbIX uynced Boabga nias nepuoga 1500-2000 rr. ucciaenyercs cBEI3b
¢yHmamMeHTaabHOro 11-JIeTHero IUKJA COJNHEYHOH AaKTHMBHOCTH € HUKJaMH GoJblledl AJIUTEJbHOCTH:
100-neTanm, niau BekoBbIM, n 600-neTHnM. CBsi3p M B3aMMOJENCTBHE LMKJOB Pa3HbBIX MEPHOAOB
HCNOJb3yeTcsl P JOJTrOCPOYHOM NPOTHO3€e COJHeYHOH aKTuBHocTU. HokasaHo, uTo JoJromepuopnu-
yecKye MOAYJISAUU MOIHOCTH M JJIUTEJNbHOCTH 11-JeTHUX LMKJIOB MO3BOJAT OO0bSCHUTh HU3KUU
YPOBEHb COJIHEYHOW AaKTUBHOCTH B mepuon, muHmmyma Maynaepa. Hpennaraercs HoBbI MeToOf,
JOJrOCPOYHOr0 NMPOTrHO3a OCHOBHBIX XapaKTePUCTUK TeKyuero 23-ro u 6yaymux 11-JIeTHUX LUKJIOB.

Beenenue

Bonpoc o cyuiecTBoBaHUY TIePUOANYECKON JesiTe b=
Hoctu CoJsHa usyuaercs 6Gosiee 100 ser, HauuHas
co Bpemenu oTkpoiTus LlIBade u Bosnbdom 11-netHero
[UKJa COJIHeUHbIX nsiTeH. OpHako GoJsblIol pasbpoc
MPOTHO3UPYEMBIX XapaKTepUCTUK 11-eTHUX LHKJIOB T10-
Ka3blBaeT, 4TO [0 HACTOSIIEro BpeMeHW HeT eIMHOU
TOUKH 3peHHs] Ha MPHUPOAY BpPEMEHHBIX H3MeHeHHMH
COJIHEYHOM aKTHBHOCTH. P ampumep, naHHBle mNpejBa-
PUTEJIHOTO MPOrHO3a MAKCHMAJ/bHOTO 3HAYEHHUS UHCes
Boabpa Wjys B 23-M UUKJe OTIHYAIOTCS y Pas3HbIX
aBTOPOB, UCITOJB3YIOLUINX PA3JUYHbIE METOIBI IPOrHO32,
Gonee uem B 1.5 pasa [1].

B HacTosimieill paboTe HCTMONb30BaH COBPeMEHHBIH
MOAXOL K H3yuaemoll mpobJ/eme, COTJIACHO KOTOPOMY
BpeMeHHBIe H3MeHEHHs] COJHeYHOW aKTMBHOCTH MpeJ-
CTaBJSIOT COO0H MUKJIUUECKHH TPOLece, BKJIYAIIIAN
Kak CJyuailHyl0 KOMIOHEHTY, COCTaBJSIOILYIO, M0 He-
KoTOpbiM naHHbIM [2], 10 20 %, Tak W CJOXKHONEPHO-
nudeckyt. PTa Touka 3peHHs ocHOBaHA Ha HaJWYHM B
IMKJIaX aKTHBHOCTH HabJ/I0laeMblX «BHYTPEHHHX» 3a-
KOHOMEPHOCTEH U Ha W3YUEeHHUU 3THUX 3aKOHOMEpPHOCTeH
B I[MKJIaX PA3HOH MEPHOTHUUHOCTH.

BbeigeneHve BeKOBOro LUKJA

[lesbi0 HACTOSIIIETO MCC/IEIOBAHUS SIBJISIETCS TIOJY-
ueHue JI0JTOBPEMEHHOr0 MPOrH03a OCHOBHBIX XapakTe-
PUCTHK TeKyllero 23-ro 1l-neTHero nukmaa u crienyto-
LUX HUKJI0B — 24-10 U 25-T0 Ha OCHOBe HaOJII01aeMbIX
B3aMMOCBSI3€{ IIMKJIOB pPa3HBIX MepuomoB. B kauecTBe
OCHOBHBIX XapaKTepuUCTHUK l1-JeTHUX UMKJIOB BBHIOpA-
Hbl TPH MapaMeTpa: MakCHMaJjbHble (CriaxKeHHble I10
12 mMecsiam) 3HaueHHsl OTHOCHUTEbHBIX uhces Bosbda
B uukaax (Wyy), Bpemsi mocTixkeHusi Wy, B KaxaoMm
uvkJje (77) v o611ast MpomoKUTEIbHOCTD HHKJOB (T7).

M3BecTHO, 4TO 3MOXH 3IKCTPEMYMOB BEKOBBIX LIHK-
JIOB HaunboJiee HaleXKHO OMPENeSIOTCS pPa3JHUHBIMU
MeTOlaMH BEKOBOTO CIJIaXKHBaHHs psina duces Bosbpa
[2-6]. Tak, B paGore [DB] masi BbigeJeHHs] BEKOBBIX
[IMKJIOB MPOU3BOJMTCS CKOJIb3sIIIee CryIaXKHBAaHHe UHCeT
Bonbda no 44 rogam. PesynbTaThl TAKOTO CTyIa’KUBAHUS
3a nepuop 1722-1944 rr., npexacraB/ieHHBle B pabo-
Te [5], UMEIT 10CTATOYHO YETKO BbIPaXKEHHbIE MAKCH-
MyMbl ¥ MHHUMYMBI BEKOBBIX I[HKJIOB, HO OXBaTbIBAlOT
MeHee 1BYX MOJHBIX 90-J€THUX LHUKJOB, O3TOMY 3TH
[aHHble CTATHCTHYECKH MAaJIOLOCTOBEPHbl W He AAI0T
OCHOBaHHH [/ HafleXKHOT0 NporHosa. B pabore [6] me-
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TOZAMH JIMHEUHOH MOJIO0COBON (DHUIBTPALLUH UCCEN0BAH
IOPUXCKHUE psin ukces Boabda, nonyuernsix ¢ 1750-ro
no 1970 r. B atoil paGoTe Ha puc. 2 XOpollo BHIHA
MOIYJISILAST MOIIHOCTH 1l-7€eTHUX LHKJOB LHKJOM C
neproznoM ~ 100 ser.

B Hacrosue#i pabore HCMOJMb30BaHbI COBPEMEHHbBIE
YTOUHEeHHBle JaHHble IIOPUXCKOTO psia cpefHeMecsy-
HBIX CTJIaXkKeHHbIX unces Boabda ¢ 1749-ro no 2000 r.,
nosydeHHole mo cucteme Hurepner u3z CreHdopaa.
YUro6el GoJsiee HameKHO BbISIBUTb U UCCJIEN0BATbh CBOM-
crBa 100-neTHUX, UK BEKOBBIX, IIMKJOB M, BO3MOXKHO,
6osee nautenbHoro 600-7eTHEro MUKJAA, 3TOT Psif YU-
ces Bosbda 6pin1 monosHed psimom Wy, MoJydeHHBIM
Bosabdom no 1601 r. u pacmupennsim 3arem 1. [lose
no 1500 r. [2, 4].

Jlnsi BeIIesleHNs BEKOBBIX LIMKJIOB M3 JaHHOTO psifa
TPUMEHSIJICS MeTOJl BEKOBOTO CIJIaXKHBaHHsI, BIIEePBbIE
npensoxenuolil [naticc6eprom (cm., namp., [4]). Co-
TJ1aCHO 3TOMY METOAY, CIJIa)KEeHHble BeJHUMHBl MakK-

cuMaJsbHBIX yuces Bosabda WM B ll-;meTHUX LUKJIAX
omnpesensiioTCs 1o popmysie

1
8
+2(Whrj—1 +Warj + W 1) + Warj12],

W= =[Warj 2+

rae Whyy; — sHauenue Wy, nonydenHoe us Hadaome-
HUU B LIUKJE C HOMEpPOM j.

Pa puc. 1 Toukamu v KpuBOH / mpencTaBJeHa Bpe-
MEeHHAs1 3aBUCUMOCTb Hab/MoneHHbIX Wjs [/l LUKJOB
ot —22-ro 1o +23-ro, 1. e. nas nepuonpa 1500-2000 rr.
Hnst 23-ro umkna B kadecTBe Wjs TPUHATO NpejBa-
putenbHoe 3HaueHue 120.7, mosyueHHoe K3 HabJioze-
nuit B mae 2000 r. KpyxKu u TpoBeleHHAass MO HUM
KpruBast 2 Ha puC. | MpencTaBisIOT XOI CIr/aKeHHbBIX

metonom [naiiccOepra umcen Wiy ;. Kax Buano wus3
puc. 1, nytem momassenus l1-neTHUX U TpPOMexyTOU-
HbIX 50-seTHUX KoseGaHuil Merton [nmadiccGepra mos-
BOJISIET JTOCTATOUHO HalIeXHO BbIIEJHUTb 3KCTPEMYMBI
MSITH BEKOBBIX L[MKJOB, HAOJIOAABIINXCS B paccMaTpH-
BaeMbl{l TepuOf BpeMeHH. [paHHlbl BEKOBBIX LHKJIOB,
0003HAaYeHHBIX HAMHU PUMCKHMHU nudpamu [-V, noxkasa-
Hbl BEPTHKAJbHBIMUA UePTOYKAMH NOJ KPUBBIMH [ U 2.
Pxcrtpemymbl nnkiaos I, III-V Ha kpuBoil 2 BeIpakeHbI
NI0OCTaTOYHO YeTKO. 3aMEeTHM, UTO SKCTPEMYMBbI BEKOBBIX
uukgaoB [1I-V xopomo cornacymoTtes (¢ TOUHOCTBIO 10
5 JeT) ¢ 3KCTpeMyMaMH, BblI€JEeHHBIMH IPYTUMH Me-
tTomamu B paborax [b, 6]. axe B BekoBoM mukJje Il
(XVII B.), BkJ/touatoiiem B cebst MuHHMyM MayHepa
1645-1710 rr. ¢ aHOMaJbHO HU3KHUM YPOBHEM COJIHEY-
HOM aKTMBHOCTH, Ha KPUBOH | UETKO BBIIENSIOTCS IBa
HEBBICOKMX MMHKa JJIUTENbHOCTbI0 ~ 50 JeT KaxKabli.
CpenHsist MPOAOKHUTENbHOCTE 11-eTHUX LHMKJOB 1O
BCeMy MpejacTaBjeHHOMY psiny HauwHasi ¢ 1500 r. co-
craasier Ti1 = (11.00 4 1.23) roga, /IS MIOPUXCKOTO
pana (uukas 1-22) — Ty; = (10.92 4 1.12) rona.

~
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Puc. 1. BpemeHHEble n3MeHeHHsT HAO/IOMEHHBIX MAKCHMAJbHBIX
uyncen Boasdpa Wpys (Toukn M KpuBas ) W Cria)KeHHBIX

mertonom [aiiccGepra snauenuit Wiy (kpyku u kpuBas 2).
Brinenenne BekoBbix LUKJIOB [-V 1 600-smeTHero nukaa

Kaxk BugHO, mpucoenvHeHue K 6oJiee MO3IHUM H
foslee KayeCTBEHHBIM NAHHBIM IIOPUXCKOTO psima Wiy
(unkabl 1-22) MeHee KayeCTBEHHBIX PaHHHX (ILHKJIbI
—22-0), moJy4YeHHBIX B JOTEJECKOTHUECKYI 30Xy
MO0 BU3YaJbHBIM M KOCBEHHBIM JaHHBIM, HE3HAUUTEJIb-
HO H3MEHSIET CPeNHIO MPOMOKHUTENBbHOCTD 11-eTHHX
nuukgos (Ha 0.1 roma umu nHa 0.9% mnpu aucnepcun
B 1.2 roma). CpenHsisi MPOIOJ/IKHTENBHOCTh BEKOBOTO
[UKJa, ONpeaeseHHasi N0 BCeMY psiiy NaHHBIX, paBHA
Tioo = (100.3 £ 11.6) rona.

OTMeTHM TakxKe 1Be BaKHblE 0COOEHHOCTH BEKOBBIX
[IUKJIOB, KOTOpPble OTJIHYAT UX OT 1l-JIeTHUX LHUKJOB.
Bo-nepBbiX, BCe MATb BEKOBBIX LHKJOB, COMJIACHO KPHU-
BOH /, UMEIOT IBYXBEPIIHHHYIO ()OPMY, T. €. CYIIeCTBYET
MpoBaJ B UX MaKCUMyMe IJIUTENbHOCTBIO OT OLHOTO M0
geTbipex l1-meTHux muka0B. Bo-BTOPBIX, B OTAHYHE OT
11-71eTHUX LMKJIOB, KOTOPBlE HMEIT HECHMMETPHUHYIO
(hopMy C LIEHTPOM TSKECTH Ha (paze craja IHKJa, BEKO-
Bble IIMKJbl (COTIaCHO KPUBOH 2) 0OHAPYKHUBAKOT YETKO
BBIP2XKEHHYI0 CUMMETPHIO KPBIJTbeB OTHOCHTEJNBHO MaK-
cuMyMa [uKJa. PTo CBOHCTBO BEKOBOTO IMKJA OymeT
MCIO/Ib30BAHO HHXKe MPH MPOTHO3Ee XapaKTepUCTHK 23,
24 u 25-ro uukaoB. CjefyeT OTMETHTD, YTO OTMEUEHHbIE
OTJIMYHSI BEKOBOT'O I[IHKJAa OT OCHOBHOro ll-seTHero
CBHJIETEJIBCTBYIOT O TOM, UTO BEKOBOH LIMKJ CYIIECTBYET
peasibHO, T. €. OH TpeACTaBJsieT cOO0H HEKYyl 0CoOyIo
XapaKkTepUCTUKY COJIHEYHOH LMKJIUYHOCTH, a He §iB-
JsieTCsl CyTepro3uldell COJHEeYHBIX LHUKJOB MeHbIIeH
IJIUTENIbHOCTH, KaK CUMTAJ/IM HEKOTOPBIE HCCIeI0BATE N
(cMm. B paborax [2-4]).

Beigenenune 600-jgeTHero nuuKaa

Lukabl npono/xuTe bHOCTEI0 0Kosio 600 et o6Ha-
PY>KHBAIOTCS B PAa3HOTO pOfia MCC/eOBaHUSX, HATpHU-
Mep, B KOCBEHHBIX TIPOSIBJIEHUSX COJIHEUHOH aKTHBHO-
CTH TIPU TOJCUETe YUCJIA KOMET, BUAHMBIX HEBOOpPY-
YKEHHBIM TJIa30M, TPH HCCAeNOBAaHUN LHUKJIUYHOCTH 110
KOJIbI[aM JIepeBbeB, 10 JAHHBIM pacrajga pajnuoyrJepo-
na. Ectb Takxke paboThl, yKa3bIBAKOII[HE HA MTPOSBIEHUS
3TOTO I[MKJa B Te0JIOTHUECKHUX, KJMMATHUECKHX U CO-
[IU0JIOTHYEeCKHX TpolleccaX. P o xapakTepHble MpH3HA-
k¥ cyirectBoBanus 600-7eTHero IUKJa BBISBJISIOTCS
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M TPH HCCJEN0BAHMH [JIUTEJNBHOTO psiia aMIJHUTY,
MPOMOJIKUTENBHOCTH (Da3bl pocTa W 0OlIeld mnpomoJ-
KHUTeJNBHOCTH 11-7€eTHUX [MKJOB, a TaKyKe aMIJIHUTYI
BEKOBBIX LHMKJOB. Tak, MpU H3y4eHHH H3MEHEeHHUs CO
BpeMeHeM MaKCHMYMOB |l-JeTHHX IHKJOB, MPOSIBJIS-
eMblx B uucsaax Bousbda Wy, obGHapyxuBaercs: (cM.
puc. 1) oTpHIaTebHBIN TPEH AJS epruoaa oT — 22-ro
0 —b5-ro LMKJA W TaKoH Ke MO BeJHYMHe, HO MOJO-
JKUTEJbHBIH TPEH AJIsI TepHoga oT —5H-ro 10 +23-ro
uMKJa. PTy TpeHbl OKa3aHbl Ha pUc. | npsiMbiMK 3 1 4,
MOCTPOEHHBIMH MeTO0M HaMMeHBIIHX KBaapaTOB IJIsi
COOTBETCTBYIOLIUX psifoB Wjys. AHajoruuHble TpeH[bI
C MHHHMyMOM B palioHe —5-ro u —7-ro ll-nerHux
IIMKJIOB HAOMIONAIOTCS U TIPH HUCCJEIOBAHUH aMIIIUTY]T
BEKOBBIX I[HKJIOB, UTO TaKXKe BHIHO Ha puc. l. PyHK-
TUPHBIE JINHUH, COEHHSIONIHe MeX1y c000H MakcH-
MyMbl HJIH MHHUMYMBbl BEKOBBIX LHKJIOB CIJIa)KEHHOH
KPUBOH 2, MOKa3blBalOT aHAJOTHUHBEIN XOI HM3MeHeHHs

Wy ¢ MHHMMYMOM Takxke B paiioHe OT —5-ro [0
—7-ro 1l-netTHux uukJaoB. Ecau paccrosinue ot —6-10
00 +22-ro UWKJa TIPUHATb 3a TOJYNEepHOA Tpearno-
JIaraeMoro CBEPXBEKOBOTO LHKJA, TO TMOJHBIH MepHos
3TOrO UKJa OyneT uMeTh 3HaueHue okosio 600 set. Kak
OyneT TOKa3aHO HHXKe, UCMOJb30BaHHE 3TOTO Meproja
B MIPOTHOCTHYECKOH MPAaKTHKe BeCbMa OTpPaBIaHO.

Oco6blll HHTEepec TMpencTaBJsieT H3yueHHe H3Me-
HeHWH CO BpeMeHeM TaKHWX BaXXHBIX XapaKTepHUCTHK
11-71e THUX UKJIOB, KaK MPOJOJIKHUTEJNBbHOCTD (ha3bl PoC-
ta Ty, dassl cnaga To u 00mIed NMPOIOKHUTENBHOC-
Td nukaa T. CBs3b 3THX XapakTepucTHK ¢ Wy, B
IMKJIaX 9acTO WCMOJb3yeTcsl /s CPelHeCPOYHOro U
KPaTKOCPOYHOTO TMPOTHO30B COJHEYHOH aKTHUBHOCTH.
Pa puc. 2,a nuHuell | mokasaH TpPeHA YBeJUYeHUS
MPONOJ/KHUTENBHOCTH (padbl pocta 7Tj MNpPUMEpPHO Ha
1.5 roma 3a mepuom oT —22-To ;10 —5-ro IHKJIA H
JUHUEH 2 — TaKoM e 10 BeJIMYMHE TPEH] YMeHbIIeHHS
Ty 3a nepron oT —5-ro 10 + 23-ro uukJ/aa. Miamenenue
NPOAOIKUTENbHOCTH a3l cnafa T» 11-1eTHUX LUKKJIOB
obHapy»xuBatoT caabdbiii TpeHa Ha 0.6-0.8 ropa nportu-
BOTIOJIOXKHOTO HAINpaBJeHHs], UTO OTPakeHo Ha puc. 2,6
aHaJIOTUYHO JUHUSIMH [ W 2. JIpyrumu cjoBamH, H3-
MeHeHUs OJuTesbHOCTH (Paswl cnaga To Kak Obl yac-
THUYHO KOMTMEHCHPYIOT H3MeHEeHHs AJIUTeJNbHOCTH (ha3bl
pocra 77 . MIamenenus o6iiedt anautenbHoctu 11-meTHux
uukaoB 1T =Ty + Ty, cnenys o6HapyKeHHOH 3aBHCH-
MOCTH W3MeHeHMH T7 W Th, NPOSABJSET TeHLEHIHI0
cnaboro ysenuuenusi Ha 0.6—0.7 roga B nepBoii noJio-
BHHE PacCMaTPHBAaeMOro TMepHofia U COOTBETCTBEHHOTO
yMeHblIIeHHs] — BO BTOPOH nosioBuHe. PTu ndmenenus T
nokKas3aHbl Ha puc. 2,8. BuaHO, 4TO M3MeHEHHS 3THX
BpPeMeHHBIX XapaKTePUCTHK, TaK K€ KaK U H3MeHeHHs
Whs, UMeIT 3KCTpeMyM B paiioHe —5-ro 1l-seTHero
nukgaa. PTo ClyXWT DOMOJMHUTENbHBIM 10Ka3aTeJsbCT-
BOM peasNbHOCTH [OJIOBPEMEHHBIX U3MeHeHHH Wy, ¢
nepuonom nopsinka 600 set u nmoaTBepxkmaeT obpart-
HO MPOMOPLUHOHANBHYIO CBSI3b, CYLIECTBYOUIYIO MEXIY
Wy n Ty B 11-71eTHHX UHKJaX, 4YaCTO HUCIIOJb3YyEMYIO
17151 IPOTHO3A.
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Puc. 2. V3MeHeHHs BpeMeHHBIX XapakTepuCTHK ll-meTHUX
LIUKJIOB

OTMeTHM TaK»ke, YTO BapHallMW OTHeJbHbIX 3Haue-
auit Ty, To v T oT JUHWE cpeqHUX 3HAueHWH [ U 2,
MOKAa3bIBaIOIIMX COOTBETCTBYIOIMI TPEH, TAKXKe 0OHAa-
PYKHBAIOT OTIpe/ieJIeHHYI0 3aBUCHMOCTb CO BpEMeHEM.
A umenHo: Ha puc. 2,a, 06,8 3TH BapHalH¥ yMeHb-
alTcs Co BpeMeHeM 0T —22-ro 10 +22-ro uukiaa
npuMepHo B jaBa pa3a. OcoGeHHO 3TO yMeHblleHHe
3aMeTHO B MOCJeIHHUX LHKJaxX: oT +8-ro 1o +22-ro.
Po-BupnMOMy, 3TO CBSI3aHO C yJydllleHHeM KadecTBa
HabJ110flaTeIbHOTO MaTeprasna, a UMeHHO C TMOBHILIeHHU-
€M TOUHOCTH OTpeJiesieHHs] BpeMeHHBIX XapaKTepUCTUK
[IUKJIOB.

O HaO0JIOAEHHUAX COJHEUYHON aKTUBHOCTH
B MuHUMyMe MayHaepa

Kak moxasbiBatoT uccsaenoanusi (cM. puc. 1), am-
MJUTYAHBle XapakTepucTuKU 11-neTHux u 100-neTHHX
[IUKJOB HMEIOT TOM0OHBIH BpEMEHHOH TpEeHA C MH-
HUMYMOM B JAManasoHe OT —5-ro 10 —7-TO LHKJA.
PToT MHUHMMYM, NO-BHIMMOMY, COOTBETCTBYeT MHHH-
mymy Habsonaemoro 600-neTHero LUMKJa H B TO XKe
BpeMsi COBMajaeT ¢ MepuogoM MuHMMyMa Maynuepa
(1645-1710 rr.). BeposiTHO, aHOMa/JbHO HH3KHE ypO-
BeHb COJTHEYHOU aKTMUBHOCTH B 3TOT MEPHOJ OblJ BbI3BAH
CyTeprnosuiiieil MUHUMYMOB KoJleGaHUiH pa3HbIX MepH-
oznoB. [lpyrumu cjoBamu, BO3MOXKHO, UTO COBMAjeHHe
muHuMyMoB 100-netHux u 600-71eTHHX KoJieGaHHU B
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3TOT Mepuoj nogaBuso HoJsee MollHble 11-1eTHHE KOJe-
6anusi. MlaTEpecHo 66110 6B MPOCAEIUTD 32 TOA0OHBIMH
CUTyalusiMu 1o OoJiee IJIUHHOMY PSAYy KaKOro-jiu6o
MHJIeKCa COJHEUHOH aKTMBHOCTH, OXBaThIBAIOLIEMY He-
ckosibko 600-1eTHUX MEPHOIOB.

OueHUM IJMUTENBHOCTb 3KCTpeMyMoB 600-meTHero
nvkJaa. PockonbKy MUHUMYM MayHnepa npoposkasncs
HeMHOTHM Gosiee 50 JieT (MO HEKOTOPBIM OLIEHKAM, C
1645-ro mo 1710 r.) u munumym 600-7meTHero uukKIa
MMeeT NMPUMEPHO TaKyl e MPONOIKUTEIbHOCTh (CM.
puc. 1), To cjenyeT 0XKHUIATh U TAKOH Ke NJIUTEJbHOCTH
mMakcumyma 600-1eTHero nuKJIa, KOTOPbIH HabJ/OnaeTCS
B Hawy snoxy. Eciu 3a Hauano Tekyllero Makcumyma
600-neTHero 1uKAa NpUHATh 11-neTHUH +18-H UK
C JI0BOJIbHO BBICOKMM 3HaueHueM Wy, = 151.8 u cJe-
nytomue nukab: 19, 21 u 22-i 6bl74 TakXKe BBICOKUMH
(umkn 20 BeIsiBAISIET poBaJ B Xxapaktepuctuke 100-set-
Hero mnuk/aa XX B.), TO, MO-BUAUMOMY, 22-H IHKJI
IOJKeH 3aBepllaTh MakcuMyM Tekylero 600-neTHero
IMKJa, 32 KOTOPBIM TIOC/IeIyeT MPOIOJKUTENbHBIH crajl
CBEPXBEKOBOTO IIHKJA. PTo 06CTOSITEILCTBO HEOOXOIH-
MO YYMTBHIBATH TPH AOJTOCPOYHOM TPOTHO3HPOBAHUH
Oyaymux 11-eTHUX UKJOB COJMHEUHOH aKTHBHOCTH.

Mertoguka nporHo3a. IIporao3 BbICOTBHI UKJIOB

Ppennaraemblil MeTo CBEPXA0JATOCPOYHOTO MPOTHO-
3a (mg 23, 24 u 25-ro UMKJOB) OCHOBAaH Ha HCIOJb-
30BaHHUM CBsI3ell OCHOBHBIX XapaKTepHCTHK ll-eTHHX,
BekoBbIX M 600-neTHero nuksaos. U3 puc. 1 (kpuas 2

IS CraXkeHHBIX Wjs) BHIHO, UYTO BEKOBOM IHKJI
XX crogertusi (0603Hauen Ha puc. | undpoi V) noxox
no Gopme ¥ KOJMYECTBEHHBIM XapaKTepUCTHKAaM Ha Be-
koBo# tuksa XVI cronerus (I). PTo nossosisieT uCmnosib-
30BaTh BEKOBOM MK/ | KaK [UKJ-aHAJIOT AJisi IPOTHO3HU-
pOBaHHWS BETBH Claja TEKYIIero BekoBoro nukmaa V. Pa
puc. 3, a, 6 npefcTaBeHbl BeKOBble UKL [ U V BMecTe
C COCTaBJSIOUIMUMU WX ll-TeTHUMH UHKJIaMH, HOMepa
KOTOPBIX MO ILIOPUXCKOH HyMepaluH 0003HAUeHBl Hal
ux BepmrHaMu. Kak u Ha puc. 1, cCBeT/IBIMU KPyKKaMH
3Iechb TOKa3aHbl Crya)KeHHble MeTomoMm [JaticcOepra

3HaueHus Wj,.

[lenblo HacTOSALIETO HCC/ENOBAHUS SIBJSIETCS TPO-
THO3 BBICOTBI LUMKNOB Wjys, IAWHB BeTBU pocta T
U oblied Npono/iKuTesbHOCTH T Tekyiero 23-ro u
Oynymux 11-neTHUX uKkI0B. Mcnoas3ys cBolicTBa CUM-
METPUH BEKOBBIX IIMKJOB OTHOCHTEJNbHO MX BEPIIHHBI
(cM. BeIlIE), a TakXKe mopobue GOPMbl BEKOBBIX [IHUKJIOB
[ 1 V, MOXXHO HallTH HX OCH CHMMETPHH M0 CryIaXKeHHBIM
NAHHBIM 3THX UMKJOB. OHH OTMeueHHl Ha puc. 3,a,0
BePTHKA/JbHBIMH YepPTOUKaMHU Ha BepIIMHAX BEKOBBIX
IMKJOB. Tak, MakCHUMyM TeKYIIero BeKOBOTO IHKJa
NpUXOAUTCS npuMepHO Ha 1965 ron. 3aTem, HCMOIb3YS
CBOHCTBa CHMMETPHUH BEKOBOTO IIMKJa, HAXOIUM H3

puc. 3,6 3HaUeHHUs criakeHHbIX 1o [naticcOepry W
g 21-ro uukaa WM(Zl) = 148, nng 22-ro uukKiIa
Wi (22) = 135 u st 23-ro Wy (23) = 104. Pogcras-
J15151 TIOCJIe[I0BATEbHO STH 3HaUeHUs CrIakeHHbIX Wy
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Puc. 3. Vamerenus co BpeMeHeM Wy (ToukW u Kpusas ) u

W (kpy?kKH ¥ KpHBasi 2) B BeKoBbIX LuKaax | (a) u V (6).
[Tporuos 11-neTHux uukaos 23, 24 u 25

B JIeBYyl0 4acTb (opmysbl [naiicc6epra, HaXOAUM Mpo-
THO3WpyeMble HabJoflaeMble 3HAUEHHS MaKCHMYMOB:
Wi (23) = 115.5, Wpr(24) =82 u Wys(25) = 84. Ptu
sHauenust Wy, Gynem cuurtath npepBaputespHbMi. Kak
BH/IHO, 3HAUEHHs] NPOTHO3UpyeMblX Wjys B mHUKIaX 23,
24 n 25 nalT DOTOJNHUTENbHOE OCHOBAaHHE MpeArnoJa-
rath MocTeneHHbH cnaj 3Hauenuid Wy, B 600-neTHeM
LHUKJe, HAUMHAad C LUK 23.

IIporHo3 BpeMeHHbIX XapaKTepUCTUK LIMKJOB

C uesbio TPOBEPKH W CTATHCTHYECKOTO YJYyUIlIEeHHUS
nporuosa Wy, a Takxke [JIs1 ONIpeaesieHUs] BpeMeHHEBIX
XapaKTepUCTHUK TIPOTHO3WPYEMbIX LIUKJIOB BOCMOJb3yeM-
Csl COOTBETCTBYIOLIUMH YK€ HaOMIOIeHHBIMU JTaHHBIMH
3 nukaa-asagora XVI Beka u xapakTepuCTHKaMH
11-netHux uukaoB XX Beka, pacrnoJioxKeHHbBIMH Ha BeT-
BH €0 POCTa CHMMETPHUHO MPOTHO3UPYEMBIM IIMKJIAM.
Tak, nng uukaa 23 3a Takue LUKJb-AHAJOTH MOXKHO
MPUHSITH UMKJAB —15 u +17, nast 24-ro uukaa — co-
OTBeTCTBEHHO LUKJL — 14 u 416, nig 25-ro0 — IUKJIL
—13 u +15. XapakTepUCTHKN 3THX [IMKJOB-aHAJOTOB
(Wpr, Ty v T') npuBenensl B Tabauie (KOJOHKU 4, 5
1 6). Bo 2-ii koJsioHKe comepKaTcsi MpeaBapuTe/bHbIE
nanuble 1o Wy, mosyueHHble B MPeIbIAYIIEM pa3fere.
B kosonkax 7, 8 u 9 npexncraB/eHbl cpelHMe 3Haue-
HUS TIPOTHO3HMPYEeMbIX XapaKTepPUCTHUK W AMaNa3oHbl UX
U3MEeHEeHHUH, NIpUUeM CpefHHe 3HaueHus: Wy, MnoJyyeHbl
MyTeM yCpeJHEHHUS C PaBHBIMU BeCcaMH TPeX 3HauyeHHH
Was, B3ITBIX U3 KOJOHOK 2 U 4. Po JaHHBIM TabJHIIbI
TOCTPOEHBI MPOTHO3UpPyeMble HHKJAB 23, 24 u 25 Ha
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CpenHue 3Ha4yeHHs
[TporHos LIuKJTbI-aHaMOTH W IManasoH H3MeHeHHs
(mporuo3)
Tomep W Tomep e T, | T, W T, net T, ner
KK M LMK M get | Jer (AW ) (ATh) (AT)
1 2 3 4 5 6 7 8 9
23 115.5 —15 130 36 | 92 121.6 3.6 9.8
+17 119.2 | 3.6 | 10.4 || (115.5-130) | (3.6-3.6) | (9.2-10.4)
24 82 —14 70 6.2 | 11.5 76.7 5.4 10.8
+16 78.1 | 4.7 | 10.1 (70-82) (4.7-6.2) | (10.1-11.5)
25 84 —13 80 5.2 | 10.0 89.8 4.6 10.0
+15 105.4 | 4.1 | 10.0 || (80-105.4) | (4.1-5.2) | (10.0-10.0)

puc. 3,6, KoTopble NMokaszaHbl NyHKTHpoMm. Pa puc. 1
uukJabl 24 u 25 oTmeueHbl KpecTHKamu. Kak BHHO,
3TH UMKJbl He HapylalT CHMMETPUYHOHU (DOpMbI Be-
KOBOTO I[HKJa V, a Takke corsacyroTesi ¢ TpennomMm Wy
600-1eTHErO LMKJIA.

JlaHHble OJTyYeHHOTO NIPOTHO3a M0 TeKYIIeMy 23-My
uukay uactuuno (mast Wy u Ty) yxe MOryT ObITb
MpoOBepeHbl MyTeM HENOCPeACTBEHHOTO CPaBHEHHS C
HabstoneHHbIM B Mae 2000 r. MaKCUMyMOM CIJIa’KeHHBIX
no 12 mecsinam uncesn Bonba Wy, paBubim 120.7 npu
Ty = 3.8 ropa. Ptu nanusie nonydens u3 Crendopaa mno
Hurepuery. CorsiacHo Tabsule, Mo HalleMmy MPOrHO3y
B 23-M 1HKJe BO3MOXKeH MakcuMym Wys(23) = 121.6,
KOTOPBIH JIOJ2KeH HaCTyMuTh depe3 3.6 roma mnocJe
nocJelHeEr0 MUHUMYMa, HaOMiofaBIIerocss B OKTAOpe
1996 r. OTciona cienyert, 4TO NaHHbBIE HALIETO MPOrHO3a
Ha TeKyIHMH 23-# UK JOCTATOYHO XOPOIIO COBMNANAI0T
C NaHHBIMH HabJjtoneHuil yrces Boabda B 3TOM LHKIe.

3akJuenue

P a ocHOBe MJIUTENBHOTO psiia HAOMIONEHHE OTHOCH-
TeJIbHBIX ynces Bosb(a nokazaHa TecHasi CBSI3b LIUKJIOB
pa3HbIX MepuonoB. PpensiokeHHBIH MeTON IOJT0CpOU-
HOT'0 TIPOTHO3a, OCHOBAHHBIN Ha «BHYTPEHHUX» 0COOEH-
HOCTSIX W CBSI3SIX LHKJOB Pa3JUuHOH [JHUTEJbHOCTH,
najn nas 23-ro UUKJa BIIOJHE HaJexXHble pe3ysbTaThl,
MOATBePKIeHHble HaOMoNeHusiMU. B OynyineM njiaHu-

pyeTcsl TIPeACTaBUTh MPOTHO3 Ha 23-U LHKJ, TMOJyYeH-
HBIH JpyruM, 6ojiee KPaTKOCPOUHBIM METOIOM, KOTO-
pBIl OCHOBAH TOJIBKO Ha BHYTPEHHHMX CBSI3SIX CaMOT0
nporHosupyemoro l1-jeTHero nukaa. 3aMeTUM TOJIBKO,
4TO TMPOTHO3UpYeMble 3HAUeHMsl TJIaBHBIX XapaKTepHc-
THK 23-TO LMKJa, MOJyuyeHHble KaK B JOJTOCPOUHOM
TNpOTrHO3e, TPeCTaBJeHHOM B HacToslel padoTe, Tak U
B KPaTKOCPOUHOM (6YZeT MpefcTaBeH M03Ke), XOPOIIOo
corjacyoTest Mexay coO0H U ¢ TaHHBIMH HAOI0NeHUH.
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