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AHHOTaAMSA

ITouemy B mocnennee Bpemsi 2012 rom Bce uyaile Ha3bIBAIOT
naron Oymyrero Apmareanona? O yem roBopAT MPOPOYECTBA KPEIIOB
Maiis, cpeaHeBekoBoro anxumuka Hocrpamamyca, ©Oonrapckoi
npezcKasatesibHuIbl Banru? Kakue pealibHble OMACHOCTH JIs1 BCETO
KUBOIro yxe€ BCTPEUYAIMCb B HMCTOPUMN HallleW TUTAaHETHl U 4YTO enie
okuaeT 3eMITI0 B OJIMIKAMIIINE TOIBI?

Bce 3TM HempocThie BOMPOCH aBTOP pPaccCMaTpvBaeT CKBO3b
MpU3MYy COBPEMEHHBIX HAyYHBIX 3HAHUWI, aHAJIU3UpPYys MHOTUe
criopHble Teopuu Oyayiero 3emim. Ha cTpaHuIiax KHUIM YMTaTENIN
BCTPETATCS C THMIIOTE3aMH O TpPSIYIIEM JIEHUKOBOM TEpUONE U
Y3HAIOT TIOCJIeTHIE HOBOCTU O Bembiikax Ha CoJHIIE, OLEHST MOIIb
JPEBHUX CYIIEPBYJIKAHOB M HEMPeICcKa3yeMoCTh actepouaa Anodus,
OCO3HAIOT Pa3pPYIIATEIBHBII MOTESHIIMAI I'PAHMO3HOTO IKCIIepPUMEHTA
¢ Bonbimm agpoHHBIM KOJLTaliAEpOM.
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Baaum Ilanun
2012 roa. Bepcuu u pakrsol

BBenenne

[maBHy0 TIpOOIEMYy COBPEMEHHOCTH MOXKHO C(OPMYIHUPO-
BaTh B BUJIE IPOCTOTO BOIMPOca: «YTO MPOUCXOIUT C HAILIEH I1J1a-
HeToli?» Bce MeHbllle BHUMaHUs yelsieTcs pooaeMam IoJIH-
TUKM, U JJa)Ke 3araJJOYHbIi MUPOBOI (PMHAHCOBBIN KPU3UC MEPK-
HET PpsIOM C IIPOrHo3aMu IpsAayux karacrpod. Ipuuem MHo-
r'ié U3 3TUX MPOTHO30B BOBCE HE JIUIIIEHBI CMbICTIA.

YesnoBeyecTBO HAXOIUTCSI HA HOBOM BUTKE Pa3BUTHS, KOTJa
KQK/IbIA U3 HAC TMIOHMMAET: )KUTh «KaK paHbIle» MBI yKe He Oy-
JIeM HUKOTA.

MHorue ¢akTopsl yKa3plBalOT HA TO, YTO B UCTOPUM IIUBU-
JIM3allMM HACTYIWJI TIEPEJIOMHBIII MOMEHT, MOCJIe KOTOPOro Hac
OXMJIAIOT HE TOJIBKO KOAUUECHBeHHble W3MEHEHUs1 (OHU MOTYT
BbIPAXXaTbCsl B CMEHE BJIACTU W UJIEOJOTMH, a TaKKe B COBEP-
IIIEHCTBOBAHMY OBITOBBIX VT BOGHHBIX OPY/IWH), KaK 3TO OBLIO
panbiue. [Ipunuio BpemMst kauecmeerHvix IEPEMEH, U Mbl MOKEM
JIMILIb BBICKAa3bIBaTh MPEAIION0KEHHUS O MPUPOIE TOU CUIIbI, KO-
TOpasi UBMEHUT JIUK ILJIAHETHI.

HMeHHO 1o3TOMY ceidyac HACTOJIBKO MOMYJISIPHBI Pa3inyHble
npejicka3anus Oyayiero. 1o HelaBHEro BpeMeHU STU CBE/ICHU S



UMeM OO XapakTep, a MpeanonaraeMble CpOKH IJIaHETap-
HBIX KaTaKJIU3MOB CYIIIECTBEHHO Pa3IuYaIUCh.

B oxupgannm rmo6anbHO# KatacTpodsl, mim [IpiMa 6e3 orus




He ObIBaeT

OpHako Teneph MOSIBWIOCH YKCIIO, OOBEIVHUBIIIEE CaMble
pa3Hble BepCHU: Macca UCTOYHMKOB YKa3bIBaeT HA TO, YTO IJIO-
OanpHas KaTacTpoda nmpousoriger B 2012 romy.

Kak 310 cnyuntcs? Ha naHHbIi cyeT ecTb HEMAaJIo ITPeIioo-
JKEHUI, MHOTHE U3 KOTOPBIX OMUPAIOTCS] HA AaBTOPUTETHBIE HAYY-
Hble ucciieoBanus. K coxaneHuio, B OObINEi YacTv 00Ime/10-
CTYIHBIX UCTOUHMKOB MOMAJIMHHASA MH(pOpMaLIUs TepsieTcs B MO-
TOKE JIOKHBIX IPOTHO30B M CMEIIMBAETCS C TCEBJIOHAYYHBIMU
MudaMu.

Kaxoti ke u3 crieHapueB OJTM3KOro OyayIero Hauoosee Bepo-
steH? YTo KJIET 4eIoBeuecTBO — HOBAs 3pa UM CKopasi Toesb?
YToObl OTBETUTH HA 3TH BOMPOCHI, MOIBITAEMCS] pa300paThCsl B
3aCITyKMBAIOIIMX BHUMaHMA creHapusax «Karacrpods-2012».
Benp npima 0e3 orus He ObIBaer. ..



Yactp 1
B HeOe u Ha 3eMuIe

Bcem Tpem miaBaM nepBoOi YacTM KHUTM MOKHO IPUCBOMTH
craryc Tpex «B» — Bepcus Boicokon Bepostoctu. C Touku 3pe-
HM$1 HAYYHON OOOCHOBAHHOCTH 3TY YacThb KHUTH CJIeyeT Ha3BaTh
ocHOBHOM. OJTHAKO e[Ba JI1 CTOUT TOBOPUTh O MPOYMX IJIaBax
KaK O IIPWIOKEHUAX — PACCMOTPEHHBIE B HAX BEPCUM YTPO3 Ye-
JIOBEYECTBY HE MEHEE PEAJIbHBL.



I'maBa 1
HoBbli1 Jie THUKOBBINNIEPHO/]

noxa 2n06a1bHO20 nomenaerust 3akonuunace 8 1998 zo-
JY, K020a npexpamunochb NO8bIUEHUe CPEOHELl memMnepamypvl Ha
3emne. C mex nop mup b6onvute He Haezpesaemcs. lIlpumepro 6
2002-m nHauanrocoe nocmenenroe ocmoléarnue Mupogozo okeana,
a 6e0b UMEHHO €20 800bl — 21A6HbILE HAKONUMENb MeNnAd HA HA-
weii naaneme. Ilo npeononodceHUsM Yyuenvix, 3a oecsmunemue
O0NIHCHBL OXNAOUMBCSL 8CE CAOU OKEaHAd, KOMOopble 3a0elicmeosa-
Hbl 6 co30anuu Kaumama 3emau. B 2012 200y naunemcs Hoebiil
MAABUL NEOHUKOBBILL NEPUOO: NAOOOPOOHbIE NONSL NPEBPAMSINCSL
8 CMep3UULICS KAMeHb, 3ACMbIHYM MOPsL U PeKU... Imu 02pom-
Hble NPOCMPAHCMBA NOKPOIONCSL CHe2AMU, OMPANCAIOUUMU CNA-
CumenvHbvle CONHeUHble AYHUU, OMUe20 CUMYAUUsL CIMAHen eule Xy-
arce. OKONO cOmHU rem Ha naareme oyoem auutb xonooams. Ilo-
cne amoeo ocmuigutemy Muposomy okeary noHaldooumcs euje
cmonemue, ymoobl NPozpemsbCst 00 HbIHEUHe20 YPOBHSL.

K makomy eapuanmy pazeumusi cobbimuii uenoeeuecmeo He
20MOB0 HU MEXHUUECKU, HU MOPANbHO. /la U MOMCHO AU NO020-
MOoBUMbCSL K uemy-auobo nooooHomy ?






HoBblii JieTHUKOBBI TIEPHUO] U3MEHUT MUP, U BEChMa BEPOSIT-
HO, YTO Ha CKOBAHHOU XOJIOJIOM TUIAaHETe yXe He OyIeT MecTa JIio-
nsm. Ha pucynke — kaap u3 ¢punbpma Ponania Dmmepuxa «Ilo-
cne3aBTpa» (2004)

...BO3MOXHO, YUTaTENIb OKUIAET YCIBIIIATh, UTO TIEpe] HUM
nepeckas (paHracTuyeckoro pomana? YBel, 310 He Tak. CoBceM
CKOpPO BCE KUTEJIU 3eMJIM PHUCKYIOT OKa3aThCsl JEWCTBYIOIIM-
MU JIMIIAMU TOA0OHOTO «(haHTACTUIECKOTO POMaHa» , TOCKOJIbKY
9TO — JIMIIIb OJIUH U3 ClIeHApHeB OyIyIUX COOBITHI.

[MonpoGyem MpoaHAIM3UPOBATh MPUYUHBI €0 TOSBJICHUSI.
HauaTh cTOMT ¢ HefaBHEro MpoIIoro — 3TO MOMOXKET YCTaHO-
BUTh, YTO K€ 3aCTABWJIO MUPOBOE COOOIIIECTBO MOBEPUTH B TO,
YTO B IaJIbHENIIIEM B MUpe OyeT CTAHOBUTHCS BCE TEILIee, U T10-
9YeMy STOT BHIBOJ] OKa3aJICs OIMOOYHBIM.

PDaKTBI

O mI00aIbBHOM TMOTEIJIEHMA MHUPOBOE COOOIIECTBO
3aroBOPUJIO B CBSI3U C TEM, UTO B TeueHHe X X BeKa CpeaHsisl
TeMreparypa Ha 3emJye nossicuiack Ha 0,6 rpagyca. 1o
BeChbMa CYIIECTBEHHOE W3MEHEeHHWEe B MaciTadax Bcei

TUTAHETBI.
B 1995 romy OOH npusHana cCyliecTBOBaHUE
17100a7TbHOTO HOTEIUIeHU I KJIMMaTa. Cwmenoe

MPEINOoJIoKEHNE BO3BEIM B PAHT TEOPUM (KaK BBISICHIIOCH
BIIOCJIC/ICTBUM, Uil  3TOTO  yYEHBIM-KJIMMATOJIOTaM
MIPUIILIOCH TIpeHeOpedb PSAAOM OYEBUIHBIX OOCTOSTENILCTB).

B 1997 rony B simorckom ropoae Knoto GosbIMHCTBOM
CTpaH MHUPOBOrO cOOOIecTBa ObUT MOANUCAH JTOKYMEHT,



TpeOyIOIINIA CYIIECTBEHHO COKPATUTh BBIOPOCHI BPEIHBIX
razoB (B TOM 4YHMCJIe YIJIEKMCIIoro) B arMocepy. Knorckuii
MPOTOKOJ OBbUT MPU3BaH MPEIOTBPATUTh HAPACTAHUE TaK
Ha3bIBA€MOTI'0 MapHUKOBOTO 3 eKTa.

[ToBceMecTHOE MOBBIIIEHUE TEMITEPATYPHI IEHCTBUTENILHO Ha-
OJTI0/1AJI0CH BILIOTH A0 MOCEIHErO JECATUICTHUS TPOIIJIOrO Be-
Ka. OgHaKO OHO OBUIO BBI3BAHO OMHIOOb He NAPHUKOBLIM 3¢h-
¢exmom. CeronHs y4eHble CBA3BIBAIOT MOTEIJIEHUE C MOCTETICH-
HBIM BBIXOJIOM 3€MJIM U3 TaK Ha3bIBAEMOI'O MaJIOrO JIETHUKOBO-
ro neprona (Jansee Mbl IOTOBOPUM O €ro MPUYMHAX), IPUMEP-
HBIMU cpoKamu Kotoporo cuutaiotcs 1350-1850 roapl. Kak Bu-
JIUTE, X0JI0/1a OTCTYMWIM HE TaK JABHO.

Ectb MHeHue, YTO MUHYBIIUI MaJiblii JIETHUKOBBIN MEPUO]
OBLJI JIWIIb «PEeNeTUIIMEN» TPSITyIer KIMMaTUIeCKOR KaTacTpo-
(1. Ho naxe 3ta «peneTulivisi» BHIJISAIUT BIEYATIISIONIE.

PDaKThI

Jlennuiku, cnyctuBivecs ¢ AJIBIIMACKUX TOp B Havase
MaJIoro JISMHUKOBOTO Tepyojia, TOorpediad Imon coOom
3HAYUTEJIBHYI0 4YacTh €BPOMEWCKUX BUHOTPAJHUKOB. B
I'pennanany  CcyliecTBEHHOE YBEJIMYEHUE JIEJIHUKOBOMR
AKTUBHOCTHU HpI/IBCHO K TOMy, YTO ITOT OFpOMHI)II';I OCTpOB
CTaJl MPAKTUYECKU Oe3MoaHbIM. BpolieHHble moceneHus
BUKHMHI'OB ObLTH TTOrpedeHsl 1of1o JbaaMu. C Tex mop camo
Ha3BaHue «[ peHnanaus» (OT aHryI. green land — «3eneHast
CTpaHa» ) KakeTcs IOBOJIILHO abcypnHbIM. KoHeuHo, TobKO
TeM, KTO HEe 3HAKOM C MPOILILIM 3TOI'O OCTPOBA. . .

B  ucropmyeckux  HMCTOYHMKAX  3a(pUKCHPOBAHO



BBINIA/IEHNE CHEra B TaKUX ropojax cojHeyHoil Mranuw,
kak Ilagys wu Benemusa. Ilpuuem B mnepBoM u3
HUX TJIyOMHa CHEXHOro ToKpoBa nocturaga 30-40
CaHTUMETPOB — TO €CTh IPUMEPHO MO KOJeHo. B
Benenuu ke Ha TPOTSKEHMHM MHOIMX 3UM 3aMep3aio
OOJIBIIMHCTBO Y/HUIl. B 3aBUCUMOCTH OT CHJIBI CKOBaBIIIUX
UX XOJOJOB 3HAMEHWUTBHIE BEHELIMAHCKHE TOHAOIbEPHI
00 KCMOJb30BAIM CBOM JIOAKM B KAueCTBE JIEOKOJIOB,
b0 BOBce oOcTaBamMch Oe3 paboTtel. Ko Bpemenw,
KOrja 3UMHSIsSl TeMIieparypa CHOBa CTajla IOBBIIIAThCH,
CMETJIMBbIE UTAJIbSIHIIBI YK€ OCBOWJIA M KOHBKH, U HUKOTJIA
paHee He BUIAHHBIE KApPEThl C MOJI03bSIMU (TO €CTh CaHM).

[Mpomus, paspensomuii [llBenmio u  Jlanuio, ObuI
CKOBaH JIbAOM. MOpCKOe COOOILIeHHe MeXAy STHUMHU
CTpaHaMu npekpaTuiaocb. OJHAKO TOKa XOJOx He
CTajl KaracTpo(pUueCKUM, IO 3amMep3LIeEMY ITPOCTPAHCTBY
JBUTAJIMCh TOPTOBbIE KapaBaHHbI.

B HeckoJbKMX JUTEpaTYpHBIX IMPOM3BEAEHUSIX KOHILIA
XVIII Beka omnuvcanbl pa3gHUYHbIE (peiiepBepKr, KOTOphIe
JIOH/IOHCKHE IPUABOPHBIE YCTPABaJIM Ha JIbly peku Temsa.
OTO MPOUCXOAMJIO YKE Ha M3JIETE MAJIOro JIEJAHUKOBOI'O
NIEpUO/IA, HO XOJIOAA B TO BPEMS €Ile HE OTCTYITWIN.

Ucropuku, 3aHMMalOIIMECs M3yYEHUWEM IMEepUoja
dpaHI1y3cKON pEeBOMIOLMY, C YIUBIEHUEM TOBOPAT O TOM,
YTO BO BpPeMsl 3TOTO 3MOXAIBHOrO coObTHsl peka CeHa B
[Napuxe, cyna mo Bcemy, Takxke 3aielneHena. CBeneHUs
o 3amep3aHuu Tem3pl U CeHbl OCOOEHHO YIUBISIOT
COBPEMEHHBIX MapHUKaH U JIOHAOHIEB: J1aXe B IMOCJEeIHUE
HECKOJIBKO JIET SIHBapCKas TEMIIEpaTypa BO3AyXa PeEIKo



OIlyCKasach B UX ropofgax Huske 10 rpamycos Terua.

B wmapre 1809 roga apmus Poccuiickori umnepun
COBEpIIWIA HEMBICIMMBIA TI0 HBIHEITHUM BpeMeHam
nepexon  uepe3  bantmiickoe  mope.  IlpeomoneB
oJIe/IeHEBIIE BOJBI 32 HECKOJILKO AHEW emecme ¢ 00030m
u apmu.nnepueti, pycckoe BOMCKO 0J1aroroinyyHo 100paaoch
no IlBenuu. DtoT mepexop (KpailHe HEOXWAAHHBIA JIsSI
MPOTHBHUKA) TPeIoIpeesi Modery pycCKOM apMuM B
mBeackor kammanuu 1808-1809 ronos.

CBOMX HUM3BIIMX 3HAYEHU! TemIrieparypa IpU MajioM JIeJHU-
KOBOM Tiepuogie aocturia B 1645-1715 ronax, Bo Bpemst Maykw-
0EpOBCK020 MUHUMYMA CONHEUHOU aKMUSHOCMU. T TOAbI Obl-
JIM CaMbIMH XOJIOJIHBIMHU 32 JIBA ThICSUEIeTUsI UICTOPUH YeJloBe-
yectBa. [Ipenmnomnaraercs, 4to cpeAHss TeMIiepaTypa Ha TUlaHeTe
ynania Ha 2 rpajayca — JaHHbII TIOKa3aTeslb caM Mo ceOe rOBOPUT
0 KJIMMaTuyeckon karactpode. BcnomunMm, uto 3a Bech XX Bek
TeMIieparypa yBeanuuiack Bcero Ha 0,6 rpagyca — OqHAKO J1axe
9TH HECKOJIBKO JIECATHIX JI0JIel 3aMETHO TIOBJIUSIN Ha KJIMMAT.

Bo3MmoskHO, B OnmkaiiieM OyayIieM Hac 5KAeT HeuTo Mojgo0-
Hoe MayHIepOBCKOMY MUHUMYMY, HO Ha 9TOT pa3 B OoJiee KecT-
koW (hopme — Temrieparypa OyaeT MOHKAThCS BIUIOTh [0 Hada-
na nanekoro X XII Beka. ..

PaKTBI

B 1646 romy, B camom Havyasie MayHaepOBCKOTO
MUHHMYMa, XOPOIIO TIOATOTOBJIEHHAS K PYCCKMM MOPO3aM
MOJbCKasi apMus Tiepecekia rpaHully MOCKOBCKOTro
rocygapcta. OHAKO MPeTyCMOTPUTEIbHBIM TMONSIKaM He



yAanoch OOMaHyTh MPUPOLY — 3TO OBUIO BpeMs, Koraa
X0JIofia CTay ropaszio Oosee KEeCTOKMMH. 3HauMTeNIbHAs
4acTh BOKCKa (OKOJIO JIBYX C TIOJIOBUHOW THICSY YEJIOBEK)
IIPOCTO 3aMep3/1a BMECTE C JIOLIAJIbMMU.

B 1665 romy Hama rmaHeTa HaxXoaulach Ha IUKe
noxosiofanusi. Takoil BEIBOJ MOKHO CeJIaTh HA OCHOBAHUU
JAHHBIX O MWUIMOHAX 3aMep3lIMX eBponeileB. 3a
HECKOJIbKO 3uM HaceneHne Punnsanaun u  eenun
COKPaTWJIOCh B/IBOE, DcToHMM U [IloTanimm craio MeHsblie
Oosee yeM Ha TpeTb. MHOTME MHCHMEHHBIE WCTOYHUKU
3TOr0 BpPEMEHM IpUBOIAT KpalHe Myraomuid Qakr:
noBcemectTHO B EBpore nruipl 3amep3aiii B BO3yXe
U najand Ha 3emiio 3amepTBO. [IOCKONIBKY peub uaeT
O HEypOXKaWHBIX [JECATUIETHSAX, HEYIUBUTEIBHO, 4YTO
CBOEH TMOENbI0 TMEepHAThie CIACAM OT TOJIOHOW CMEpTU
MHorux kuteneil Craporo Cera. A HEKOTOPHIX — U
OT HACUJIbCTBEHHOW TUOENU, TOCKOIbKY B TOJIOTHbIC
BpEMeHa B JIIOOOM YeJIOBEUYECKOM OOIIECTBE MPOIBETAET
KaHHUOAIA3M.

Cnycra cronmerve, korga B npeaenax Eporisl
TEMIIEpAaTypa IOCTENEHHO pocia, kiumar Poccumn
OCTaBaJICSl CTOJIb K€ CYPOBBIM. XPOHMKH TOrO BpEMEHHU
TOBOPAT HE TOJBKO OO YOWMTBIX JIIOTHIM XOJOJOM MTHIIAX
(kak 31O OBUIO, Hanpumep, B 1778 romy B Huknaem
IToBomkbe). Yacto MOKHO BCTPETUTh U TAaKyl0 JETallb:
BBIIUIECHYTas] B OKHO BOJA IAJAaET Ha 3€MJII0 3BOHKUMH
JIeISTHBIMU OCKOJIKAMH.

B cepenune XIX Beka Majblil JIETHUKOBBIA TEPHOL
nogomien K koHy. Ho B Poccum eme ponroe



BpeMs MpPOAOKAINUCh OOMJIbHBIE CHEromaabl — Jake
CPaBHHUTEJIBHO KPYITHBIE TOPOa HEPEKO 3aMETaJI0 CHEroM
70 YPOBHSI BTOpOro sTaka. OCTaBjIeHO HeMaJlo OMMCAHUI
CHEKHBIX TOHHEJIeH, KOTOpPbIEe BEIHYKICHBI ObUIN CO3/1aBAThH
oryasBinuecs: ropoxane. I[logoOHast y4acTh mocTUINIA,
HalpuMmep, alTaickuil ropox 3MenHoropck B 1826 romy
— CHeromajbl MPeBpPaTHIM €ro B CBOEOOPa3HBI Topoa-
NPU3pPaK.

B XIX Beke ceppe3Hble 3aMOpPO3KM U CHErOMNajbl
HEepeJKO CIyyallich M B CEpeAuHe JieTa. DTO SBJIEHHE
YHECJI0 HEMaJlO0 KU3HeW, 4YTO OTMEYEHO BO MHOKECTBE
nokymenTtoB. Hanpuwmep, 21 wions 1859 roma B cene
SIpocnaBckoe Kypranckoro yeszga or xonoma moru6ma
Monoaasi KpecTbsiHKa Jlappsi W 1enoe crago oBel. B
NMCbMEHHBIX UCTOYHMKAX TOTO BpeMEHM 3a(pUKCHPOBAHBI
TBICAYN aHAJIOTUYHBIX CITYYacB.

Teopwusi r06ATPHOTO MOTEIJIEHHS, CBI3aHHOTO C BHIOPOCOM
BPEJHbIX ra30B, HAXOOUT BCE MEHbIIE CTOPOHHUKOB CpPEeH CO-
BPEMEHHBIX ucciiejoBaresieil. Ynrarenb, BEpOSATHO, IOMHUT, YTO
B KOHIIE MPOIILJIOrO BeKa MIABHBIM KJIMMATHUECKUM BpEIUTENIEM
ObLT Ha3BaH yriekucibiid ra3 (CO,). Vike Toraa Halioch Hema-
JI0 IMEHUTBIX IPOTUBHUKOB M0100HOTO noaxona. Cpeay HuX us-
BECTHBI yueHblii-reorpad, wieHkop Poccuiickoii akaiemun Ha-
yk ripocpeccop A. I1. Kanmiia, Ha3BaBImii rimodayibHOE MoTerIe-
HUE IICEBAOHAYYHBIM MU(OM.

CeronHs ke y4eHBIM yaJI0Ch JOKa3aTh CIeAyolIee.

['maBHast npuumHa roOaTbHBIX N3MEHEHUH KJIMMara — B KoJle-



OaHUsIX COMTHEYHOUN akTUBHOCTH. CyIIECTBYET HECKOJIBKO TepH-
OZIOB MOJOOHBIX KOJieOaHUi — 3TO oTpe3ku Bpemenu B 11, 100 u
2500 ner. OnucaHHBIY BbIIIE MAJIBIM JIEAHUKOBBIY NEPUO], IPU-
1I€JICSl Ha BPEMS1 YMEHBIICHU S KOJIMYECTBA IMSTEH U BCIIBIIIEK Ha
ComHiie!, a ero caMple HU3KUE TeMIIEpaTypHBbIe MOKA3aTeNld — Ha
rofpl ynomsiHyroro Maynaeposckoro Munumyma (1645-1715).
[Tocrne sToro rinodanbHas TeMIiepaTypa JUIb MOBbIaIachk. [JaH-
HBII IPOLIECC HE CBSI3aH C IMPOMBIILIJIEHHOW Y ITPOYEN 3arpsi3Hsi-
01el aTMocepy eATeNbHOCTbIO uesioBeka. Ero npuunHa — B
KOJINYECTBE SHEPTUU, U3Ty4aeMOU HAIIM CBETUJIOM.

Vxe ¢ cepenunbl XIX BeKa COJHIE Ipesio BCE UHTEHCHBHEE.
MupoBoii OKeaH NMPUHKMMAJ U HaKarlulMBajl COJHEYHOE TErUIo.
A Benp B €ro BOax pacTBOpeHo 95 % yriekucsoro rasa mua-
HeTbl. CTOMJIO BEpXHUM CJIOSIM OKEaHa HArpeThCs Ha JOJU I'pa-
ayca — ¥ B arMocdepy Havald MOCTyNaTh TUTAHTCKUAE 00bEMBI
CO;. Ho ¢ HepaBHMX Mop Hayvascs oOpaTHBIN MpoLiecC — yriie-
KMCJIbIM a3 BO3BpAIAeTCs B UCTOprime ero Bogsl. Konmmuectso
C0, B BO31yXe IJIAHETHl YMEHBILIAETCS, a YEJIOBEUECTBO MEKIY
TEM MPOJOJIKAET HapallMBaTh CBOW MHAYCTPUAJIBHBIN OTEHIIM-
an (HecMoTps Ha 3anpeTsl KnoTckoro nmporokosa, 3arpsa3HeHue
aTMocepbl HUIyTh HE YMEHBIIUJIOCH, 1aK€ HAIIPOTHUB — BO3POC-
710). Eciu 6v1 onmpomeTunBo nipuszHanHass OOH B 1995 roay Teo-
pust TI00aTbHOTO MOTETUIEHHs] MMeJa Mo COOO0H peasibHyIo Oc-
HOBY, yBeJIMYEeHNE MPOMBIIIIIEHHBIX TTPOU3BOJCTB BHI3BIBATIO ObI

! HOHpO6He€ O BCIIBbIIIKAX Ha COIIHLIC, COJIHEYHOI aKTHBHOCTH U €¢ NOCICACTBUAX
JUIS Y€JIOBEKA Mbl ITIOT'OBOPUM B IJIaBE 2.



OJIOKHBIN 3(PPEKT.
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ITPOTUBOIT

[TynkoBckasi acTpoHOMHYECKasi 0OcepBaTOpUsi — IJIaBHAsI B
Poccuiickoit akagemMun Hayk

PaKTLI

Hccnenosaresisam YAAJIOCh poOypHUThH JIBJBI
AHTapkTHIbl W ['peHnaHauy Ha TIYOMHY 1O YeThIpex
KWJIOMETPOB U W3BJIEUb U3 CKBAKWHBI COOTBETCTBYIOIIUI



crond KepHa?. CaMble HUKHUE M3 M3yYaeMBIX CJIOEB
CoJepKav IMy3bIpbKM Bo3ayxa Bospactom 400 ThicsSY
JIeT, TI09TOMY BOCCTaHOBJIEHHAsl KapTUHA W3MEHEHUs
oObeMa TBHUIM U pa3IMYHBIX Ta3oB B armocdepe
3emiid OKazajlach MpeebHO MOJHOWU. BhIsICHWIIOCH, YTO
3aMETHBIE, BIMAIOIIME HAa KJIMMAT IIAHETHI KOJEOaHMS
konnuectBa CO, NpoUCXOnuiM gcezda U, CleoBaTelNbHO,
OHM HHMKAaK He CBS3aHbl C MPOMBIIUIEHHON AKTUBHOCTHIO
YyeJIoBeKa.

OnuH u3 MOnOOHKIX MpoekToB HasbiBasicss NorthGRIP.
Ero pesynbrathl onyonukoBaHbl B cepeauHe 2008 roma B
OJJTHOM M3 CaMbIX aBTOPUTETHBIX HAYYHBIX M3JIaHWA MHUpa
— B XypHaie Science. B xome uccnenoBaHuii yueHbIM
YAAJIOCh YCTAHOBUTb, YTO KapAWHAJIbHbIE W3MEHEHUS
KJIUMaTa B CTOPOHY TMOXOJIONAHMS 3a4acTyI0 TPOUCXOAUIIN
C Tyramomed CKOPOCTBIO — BCEro 3a HECKOJbKO JieT.
Tak, mnocnegHUN JEeJHUKOBBIM Tiepuoj OKOHYWiIcA 15
THICSY JIeT Haszad. 3areM 18 crojeTuilt MpoaIHiIoch
rnobanbHoe moteruieHue. Ilocie 3TOro MoXoJomaHue
BEPHYJIOCh C HOBBIMM CHJIaMH, KOTOPBIX XBaTWJIO €llle Ha
1200 ner. Ilpuyem Bo3BpaieHHe OBUIO JEWCTBUTEIBLHO
CTPEMUTENIHBIM — MOpPO3bl HaOpaJii CHUJIy BCEro 3a
HECKOJIBKO JieT. «ByaTo KTO-TO HakaJl Ha KHOIKY», —
TOBOPAT MOPaKEHHBIE UCCIIEIOBATEH.

OpnHako BepHeMmcsl K HameMy ceetuiy. [IpoaHanmmusupoBas

CornacHo bonbiioit coBerckoil sHuUMKIONeauu, kepH (or Hem. Kern) —
[WINHIPUYECKass KOJIOHKA (CTOMOMK) TOpHOW WM JOOOH Apyroi IOpOXHL,
BBHIOYpHBAEMBII B pe3y/bTaTe KOJBIIEBOrO Pa3pyIeHHs 320051 CKBaKUHBI.



KoJieOaHUsI €r0 aKTUBHOCTU, YUYEHbIE MPUIIUTA K BBIBOLY, YTO
MK COJIHEYHOW «CBETUMOCTW» Yxke mporaeH. Hampumep, 3to-
ro MHEHUS MPUAEPKUBAETCS 3aBeAYIOIIHI JadopaTopuen Koc-
Muueckux uccienoBanuii ['masnont (I1yKoBCKOUM) acTpOHOMU-
yeckoit oocepBaropurt PAH Xaou6ymnno A6mycamaTos.

Ecnu 9111 cBeieHrsI BEpHBI, TO B AAIbHEHNIIIEM COOBITHS OYayT
pa3BUBaTHCA M0 CLIEHAPUIO, IPUBEJIEHHOMY B HayaJse IJIaBbl.

B nosnb3y y4eHbIX TOBOPUT pa3Max MX UCCIEJOBAHUH — KaK Ha
3emuie, Tak U 3a MpelenamMu ee aTMocQepsl.



Pakera-Hocutenb «l{ukiIoH-3»: (c6éepxy) COCTHIKOBKA C YHU-



KaJIbHBIM CcIyTHUKOM «Koponac-PoToH»; (cHu3y) B JeHb CTapTa
cinytauka 30 sauBaps 2009 roga

Hanpuwmep, B Hauasie 2009 roga Ha opOuTy Obljia BbIBe[e-
Ha poccHiickas KocMuueckas ooceparopusi «Koponac-PoTon».
W BOT yxke BTOpPOIl rof 3TOT CIYyTHUK OCYILECTBJSIET MOCTO-
SIHHBIA MOHUTOPUHT TIPOIIECCOB HA MOBEPXHOCTU U B OJMKami-
IIUX «OKpecTHOCTsIX» CoJHIIA (B JAHHOM Cllydae «OJvKanIime
OKPECTHOCTH» BKJIIOUAIOT B ce0s 3HaUuTeNbHYI0 yacTh CoHeu-
HOM CHCTEMBI).

JIst n3ydeHus COTHEYHON KOPOHBI 0OCEPBATOPHSI HCTIONb3Y-
€T BBICOKO9HEPTruYHbIe U3JTyUYeHUsl, OTIPABIISAs B IPOCTPAHCTBO
MOTOKH (POTOHOB U PA3JIMYHBIX KOPITYCKYJI — OTCIO[a M Ha3BaHUE
crytHuka®. «Koponac-®PoToH» HeceT MOATOHHBI HAyYHOH arma-
parypsl, KOTOpasi B peaJiLHOM BpEMEHU TPAHCIMpPyeT uHpopma-
U0 Ha 3eMITI0 — C OPOMTBI €KECYTOUHO TPUHUMAIOT OKOJIO T'H-
rabaiita naHHeIX. [J1aBHBII IpUOOpP 0OCcepBaTOpUM — HOBEHINAs
pazpaborka Pusmueckoro nncrutyra PAH umenn Jlebenera —
He umeromui paBHbix Bo BceM mupe tesieckonn TECHUC. On ne-
TaJILHO (PUKCUPYET MHOXKECTBO BaXKHBIX JJISI HAC MPOIIECCOB, B
TOM UMCJIE BO3HUKHOBEHHUE BCIIBIIIEK Ha MMOBEPXHOCTU CBETHIIA
Y U3MEHEHUs B €T0 MArHUTHOM TOJIE (3TUM SIBJIEHUSIM U UX 3€M-
HBIM TIOCJIEACTBUSIM IMOCBSIIIEHA CeLyIoasi IJlaBa).

Kcratu, BecbMa JI000IBITHBIE Pe3yabTaThl (B chepe KIMMaTo-

3 Kpome toro, KOPOHAC - a66peBuarypa 3anyuieHHoi B 1994 roay poccuiickoit
nporpaMmbl uzydyeHust ¢pusuky CoJHIA U COTHEUHO-3EMHBIX CBS3EU C IOMOILBIO Ce-
pum KocMudecKux ammaparoB. OHa pacirdpoBeBaercs: kak Komriekcasie OP6u-
tasbHble Okoo3emHsle Habmonernss AktusHocTH COJHITA.



JIOTUU OHU OKa3aJIUCh MPOCTO CEHCAIIMOHHBIMM) JaJl MacCIITa0-
HBII KOCMUYECKUI MTPOEKT, HE CBSI3AHHBIN HANIPSIMYIO C U3y4de-
aueM CosHiia. HoBble HeoXuIaHHbIe CBeeHUsT ObLIN IOy YEeHbBI
¢ Mapca.

Spirit — oguH K3 MapcoxonoB NASA, N0oKa3aBHIMX, 4TO
yIpasJiisieMble ¢ 3eMiu uccienoBanusi Mapca BoBce He Gecrio-
JIe3HBI

Arnmapatst  NASA  (National Aeronautics and Space



Administration — HaronaneHoe ynpasienue CIIA no aspo-
HABTHKE U UCCIIEIOBAHUIO0 KOCMUYECKOTO IMTPOCTPAHCTBA) YKE HE
NepBBIA Tofl padoTalT Haj cOopom uHpopmauu Ha Mapce, a
¢ 2004-ro ero MoBepxHOCTh OOPO3AAT FEPOUUECKUE MAPCOXOBI
Spirit u Opportunity. Ho ToJbkO HEAaBHO CTaO0 U3BECTHO, YTO
cmaouu noxon00arusi u nomenaenusi Ha Mapce cosnadarom c
ananoeuuHviMu nepuooamu Ha 3emae. OgHako B ciayvae ¢ Map-
COM CTOPOHHHUKAM TE€OPUM TIIOOATBHOTO MOTEIJIeHUs, KOTopast
OCHOBaHa Ha 3ara30BaHHOCTH aTMOcC(epbl BCIEICTBUE YelOBe-
YECKOM JESATEIbHOCTH, ITPOCTO HE K yemy anmneauposarb. He ro-
BOPsI YK O TIPUBEPKEHIIaX TUIIOTE3bl, COIIACHO KOTOPOU perlia-
I0IlEe BJMSHUE HA KJIMMAT OKa3bIBAET TEIJIOE OKEAHCKOE Teye-
Hue ['onbgerpum. [Ina Mapca HeakTyasibHBI BCe 3eMHbIE TTPUYU-
HBI CMEHBI TTOXOJIOJIaHK Sl TIOTETICHUEM U HA000pOT, KpoMe Ofi-
HOM. DTa mpuuuHa — camo CoJiHIle, eTMHCTBEHHBIN 00Ul hak-
TOP KJIMMATUYECKUX U3MEHEHUI [1s1 00eux miaHeT. Mapcoxojisl
HEYCTAaHHO (PUKCHUPYIOT TEMIEpaTypHbIEe MOKa3aTeIn «KPaCHOM
TUIaHeTh». boree mpucranbHble HAOMOAeHUS 32 U3MEHEHU MU
9TUX JAHHBIX B HAJIOKEHUHU Ha MepeMeHbl B akTUBHOCTU COJH-
1a ¥ KJIMMaTU4eCKre U3MEHEHN S Ha 3emuie JIMIIb MOATBEPANIIN
CliellaHHble paHee BbIBOJIBL.

Wndopmaiiysi, KOTOpyl0 MNOIYyYWIM C MOMOLIbIO Spirit u
Opportunity, craja MPOCTbIM U YOeAUTEIbHBIM TOATBEPXK ICHNU-
€M pelIaloIIero BIUsHUS KOJIeOaHUI COHEYHON aKTUBHOCTY Ha
Hanl kjauMmar. Tak uccrnegoBanus Mapca nomoriv Aoka3arb, 4YTO
umeHHo CoJHIe ObUTO TJIABHOW MPUYMHON TJIOOAILHOTO MOTETI-



JIEHUs KJIMMaTa Ha 3emJie ¢ Hayasla BpeMeH. M yenoseky ocra-
€TCs JINIIL ObITh CTOPOHHKMM HaOJIOIaTeNIeM IPOUCXOASAIINX Ha
MOBEPXHOCTH CBETHJIA MPOIIECCOB — OJIar0 HBHIHEIIHUI YPOBEHb
Pa3BUTHUS IUBWIN3AIMY TIO3BOJISIET MOJXOAUTh K STUM HaOII0-
JEHUSIM Mo-HacTosaeMy npodeccuoHanbHo. OQHAKO U3MEHUTD
CUTYalIMI0 HaM MOKa He AaHo. M3 moka3aHWii HAallpaBJICHHBIX B
CTOPOHY Halllel 3Be3/Ibl MPUOOPOB YEJIOBEYECTBO MOXKET JIUIIIb
y3HaBaTh 0 HamepeHusx CoHIila Ha Onvskaiiiiiee BpeMsi — He 60-
nee Toro. CBETWJIO HEYNPABJsIEMO U BO MHOTHX ACIHEKTaxX IMpo-
CTO HENpPEeJICKa3yeMo.

OrnvcaHHbIN B 9TOM IJ1aB€ MPAYHBIM CIIEHAPUI HAILIETO CKO-
poro Oyayiiero nox pexuccypoit ConHila — OfJHa U3 CaMbIX Be-
POSITHBIX U HAYYHO OOOCHOBAHHBIX BEPCHM TPSIAYIIUX COOBITHIA.
Ho ona ve eguncTBeHHas. Cneayomui BapuaHT 3acilyKUBAET
HE MEHee MPUCTAILHOTO BHUMAaHMSI.



I'naBa 2
I'eomaruuTHbie OypH

Bce naunemcs ¢ HesblHOCUMbBIX MuUzpeHell Y 3HAUUMENAbHOL
uacmu HaceneHust naarnemol. Jloou, Komopvie 60CHPUUMUUBHL K
nepenaoam ammocgheprHozo 0asneHus, NOUYECMeyom HAo8Uuza-
IOWYIOCST Kamacmpogpy panviie npouux — 3a CYmxu Uau 080e
00 Mo20, KaK OCHOBHOUL YO0ap NpespamueuLezocst 8 Wmopm con-
HeuHo20 empa docmuzHem mazuumuozo noas 3emau. Hanpas-
nennast na ConHye KOCMUUECKAst annapamypa CMoxlcen nepe-
0amv OaHHblE O CAYUUBULEMCSL BbIOPOCE 20pA300 PAHBULE — CBEM-
KU 51020 peutarouiezo 0nst cyobObl uenogeuecmaa coobimus no-
cmynsim Ha 3emaio 8 npImMom sgupe.

Beposimno, smo evizosem beccmulcaentyio (6ce e ¢ Mol
naanemovl Oedicamsv Hekyoa) nanuxy. Om ynpedicoarouseli ungop-
mayuu Oyoen Mano noAb3bl, NOCKONLKY HeAb3s NPe0Omepamuns
nOCAe0CMBUSl COMHEUHBIX BCNbIULEK, KAK U OMBECMU CONHEUHbII
semep Kyoa-uudyoo 6 cmopony. Yenoseuecmsy noka euie pamo
CROpUMb ¢ HACMPOEHUSAMU C8eMUNA. A nocae 3mozo cayuas oy-
O0em, 8epoOsIMHO, Ydice NO3OHO — PA36UNMUE YUBUAU3AUUU OYOem
omopouteHo Ha3ao Ha mulcsuenemust. Hemnozum aioosim, komo-
PbIX noMuAyem ama kamacmpogpa, 6 OaabHeluem OCmaHemcst
AU OOPOMBCSL 30 BLIHCUBAHUE.

Ilocyoume camu: OCHOBHBLIM YPOHOM OmM Kamaxauzma o0y-
oym oadice He 000PBAHHbIE HCUSHU HEBO0OPAZUMO20 KOAUUECBA



arodeil, a nonHoe obecmouusarue 3emau. B nepevie dice Muny-
Mbl KOCMUUECKO20 UWMOpMA OYyOoym 0e36036pamHo NOmepsiHbl
HECKOAbKO COMEH KA0Ue8bIX MPAHCEHOPMamopos no 8celi naame-
me. CoBPeMEHHbILL MUP He MOXNCEM HCUMb 6e3 INEKMPU4ecmed —
0e3 He20 OYOem HeBO3MONCHO 0adice OKA3AHUe AOeK8AMHOU Meou-
UUHCKOU NOMOWU NOCMPAOABUUM, YUCAO KOMOPBIX OYoent AUl
eo3pacmame.

WTtak, B TaHHOM CIIEHApWU KOHIIA CBETa IVIaBHAsl POJib TaKxke
npuHaie:xxut ConHiy. A tounee, ConHIly, HAXOAALEMYCS Ha
MUKE OYePeJHOTO IUKJIA aKTUBHOCTH. UTOOBI T0OpaThest 0 UC-
TOKOB yIpO3bl, HEOOXOIMMO 3a0CTPUTh BHUMAHUE HA CAMOM $IB-
JIEHUM 1IUKJIa COTHEYHOHN akKTUBHOCTHU. M, KOHEYHO, Ha reomar-
HUTHBIX OypsiX, BOSHUKHOBEHME KOTOPBIX CBS3aHO C BBHICIINMU
TOYKAMU 3TOTO IIUKJIA.

['eomarnuTHOM Oypeli Ha3bIBA€TCSl BO3MYIIIEHUE MAarHUTHOTO
noJisi 3eMJId, BO3HUKAIOIIEe BO BPEMSI €ro CTOJIKHOBEHUS C y/1ap-
HOW BOJTHOM BBICOKOCKOPOCTHBIX TIOTOKOB COJTHEUHOTrO BeTpa‘.

4 Bo u36esxanme My TaHMIIBI 3]IECh U JaJIee MOHATHEM «COJTHEUHbIN BeTep» 0003HaYa-
I0TCS1 aHOMAJIbHO CUJIbHBIE TIOTOKH BEIIECTBA U JIEKTPOMATHUTHOTO U3JTyYeHU s, BIIH-
SIOIIME HA MarHUTHOE 1oJ1e 3eMJI BeiieacTBre Benbilek Ha ConHue. ABTOpY U3BECT-
HO, YTO MpOLIeCC BO3ACHCTBHSI HOPMAILHOTO COJTHEUHOTO BETpa HA MArHUTHOE TIOJIe
Halllell TUIaHeThl HEeTIPEpPbIBEH — OH SIBJISIETCS] YacThl0 CUCTEMBI JIEKTPOMAarHUTHOTO
B3aumoyeiicTeus 3emin v CoJTHIIA U TTPEJCTABIISET YTPO3y JIMIIb B UCKJIIOUUTETBHBIX
clydasx (HYKe Takod BeTep 0003HAYEH KaK «ITOTOKHU ropsiuei ria3mbl» ). OIHaKo 31a
KHHI'A — UIMEHHO 00 MCKJTIOUMTENBHBIX CIIydYasix, MO3TOMY «COJHEUHBII BeTep» 311eCh
ynoTtpeOIseTcs B 3HAYSHUH TOTO COTHEYHOTO BETPa, CHJIa KOTOPOTO 3HAYUTENBHO ITpe-
BBIIIIAET HOpPMAaJIbHBIE MTOKa3aTesu. [Ipofosrkas aHaIorTuo, €r0 MOXHO Ha3BaTh ypa-
TaHHBIM.



VaapHas BoJIHa COJIHEYHOTO BETPa BO3HUKAET BO BPEMS BCIIbI-
IIeK Ha HaIlleM CBeTHJIe. BCIBIIKM M KOpOHATbHBIE BBIOPOCHI
Macchl (MoipoOHee 0 HUX YUTANTE JaJiee) CTAaHOBSTCS Pe3yibTa-
TOM BHYTPEHHUX MarHUTHbIX caBUros CosHIA, IPU3HAK KOTO-
pbIX — 00pa30oBaHue MATEH Ha BUAWMON MOBEPXHOCTU CBETHIIA.
Takum 00pa3zom, Bce Tambl Mpoliecca, MpeaBapsIoIIero BO3aei-
CTBHE Ha MAarHUTHOE ToJie 3eMJIH, MOXKHO [OKa3aTh POCTOM I10-

CJIEA0OBATCIIbHOCTEIO.




['eomaraurtHoe rose 3eMJyu Mof yAapHON BOJTHOM COJTHEYHOTO
BETpa

Buyrpennue mnponeccsl CoJHOa coJiHeYHbIEe ISAATHA
BCIBIIIKH, COMPOBOXKAI0NECs BLIOPOCAMH THTAaHTCKHUX
00b€MOB COJIHEYHOT'0 BelllecTBa — y/iapHasi BOJHA, HeCy-
asi 3TO BeIeCTBO K 3eMJie ¢ OTPOMHOI CKOPOCTHIO (COJI-
HEeYHbIil BeTep) — CTOJKHOBEHHE COJHEYHOr0 BeTpa ¢ Mar-
HHUTHBIM 0JIeM 3eMJIN — FeOMarHuTHasi Oypsi.

Wrak, narHa nosasisAorcsa Ha (porocdepe — BUIMMOU MOBEPX-
Hoctu ConHila ¢ Temneparypou okosno 5800 rpagycos. IlsTHa
— 3TO 00J1aCTU C MOHMKEHHON OTHOCUTENBHO (hOoTOChEpPhl TEM-
nepatypoii — okosio 4500 rpagycoB. [IpogomKUTENbHOCTD CY-
IIECTBOBAHUS «XOJIOMIHBIX» YYACTKOB OOBIYHO HE TPEBBIIIACT
HECKOJIbKMX JIHEH, HO OT/eJIbHbIE KPYITHbIE MATHA TIOPOW HE UC-
ye3aloT HenensamMu. [1oCKosbKy 3aTeMHEHUs BO3HUKAIOT BCIIE/-
CTBUE CYILIECTBEHHbIX MATHUTHBIX CABUTOB BHYTpHU COJHIIA, OHU
UMEIOT COOCTBEHHOE BeChbMa MOIIIHOE MarHuTHoe mosne. [locra-
TOYHO CKa3aTh, YTO YPOBEHb MOJIsI CPEIHErO MO pa3Mepam IsITHA
Ha CoJHIIe B AECATKY ThICAY pa3 MIPEBOCXOAUT MarHUTHOE MOJIe
3eMUIM 110 BCEM TTOKA3aTENSIM.

3areMHeHMs, KaK MpaBWJIO, BO3HMKAIOT Ha IOBEPXHOCTU
CosnH1ia He NOOAMHOYKE, a TAPHBIMU IPYIIIIAMU C PA3HOH MOJISAP-
HOCTBIO MoJisl. [IsiTHA MepBOil IPyMITbl UMEIOT MOJOKHUTEIBHYIO
THOJISIPHOCTb, a MSATHA 0OPa30BaBILENCs] OTHOCUTEILHO HEAAIEKO



OT Hee BTOPOU TPYMIIbl — OTpUIiaTenbHylo. M Te u apyrue npea-
CTaBJISIOT COOOM 00JIACTH BOZHUKHOBEHMSI MOITHEHIIIUX COJTHEY-
HBIX BCIBIIMIEK. B3pbIBbI MPOMCXOIAT BCIIEICTBUE B3aUMOJICH-
CTBHSI CWJIOBBIX JIMHWHA W CBUJETENBCTBYIOT O MPOTEKAIOIINX B
DIyOMHAX 3BE3/bI CJIOKHEUINX Mpolieccax, KOTOphIe, M0 BCel
BUJIMMOCTH, TaK U OCTAHYTCSI 3araJIkOU /IS 3eMHBIX UCCIIE/IOBA-
TeJIeH.

Monesb comHevHoro nsATHa (B 3ateMHenun). Ha pucyHke 00-
JIACTh MSITHA YepHasi TI0 CPABHEHUIO ¢ OoJiee TOpsSTIMMU OKPECT-
HOCTSIMH — CKa3bIBa€TCsl pa3HUIIA TEMIIEPATyP: MSTHO TPUMEPHO



Ha 1300 rpamycoB xosnogHee.

OHaKO UMEHHO B 9TOM OTHOCHUTEJILHO XOJOQHOM 00JIACTH [0
TIOpHI 3aTaujIach HEBEPOSATHAS CHJIA TIOTEHIIUAIBHOW COTHEUHOM
BCIBIIIKHU

MoriHble CONHEYHbIE BCIIBIIKY — siBJIeHre Heyactoe. OT cia-
ObIX OHU OTJIMYAIOTCSI HE TOJBKO KOJMYECTBEHHBIMH, HO U Ka-
YEeCTBEHHBIMU MTOKA3aTENSIMU — B YACTHOCTH, IUATIa30HOM JJIeK-
TPOMarHMTHOTO W3JTy4eHUs. VI3BECTHO, UTO CHJIbHAS BCIIBIIIKA
reHepupyeT U3J1yYyeHUe B paClIMPEHHOM JMara3oHe — OT Pajiuo-
BOJTH JIO JKECTKOTO PEHTI€HOBCKOTO U3 Ty4yeHusl. Takas BCIIbIIIKa
OXBATBIBAET BCE CJIOM COJTHEYHOU aTMOoc(epbl — KOPOHY, XPOMO-
cdepy u dotocepy — U ATUTCA 3a4acTyio He Oojiee HeCKOJb-
KUX MUHYT. KommuecTBO BbiIe/IsIeMOil BO BpeMsl 3TOrO B3pbiBa
SHEPruM CIUIIKOM BEJMKO ISl YEJIOBEYECKOr0 CO3HAHUS: OHO
JOCTUTAET OMJUIMOHOB METaTOHH B TPOTUJIOBOM SKBUBAJIEHTE.

PDaKTbI

CoracHO HEKOTOPBIM TMOACYETaM, MOIIHOCTH OIHOM
KPYIHOM BCTIBIIIKY C JIUXBOU XBATHIIO OBl /17151 0OecriedeHu st
anekTposHeprueit Mockpbl 1 CaHkT-ITetepOypra B TeueHue
380 MUJIMOHOB JIET.

CeeroBasi, TeruioBasi M KHUHETUYECKash SHEPruu
COJIHEYHOW BCHBIIIKUA MPOSBIAIOTCS B BUJE 3apsSKEHHBIX
YacTULl M W3JIyYeHWil (ONTUYECKOro, PEHTIEHOBCKOIO,
yAbTparoNeTOBOro U raMMa-u3iydeHHil), a Takxke B
TUIPOJUHAMUYECKUX TEYEHUSAX I11a3MBbl.

Il oripeniesieHrst MOIITHOCTH BCITBIINIKH, KaK MIPaBUIIO,



UCTIONBb3YIOT TOKa3aTeqn SIPKOCTU €€ PEHTIEHOBCKOIO
M3JTy4YeHus. B 3aBUCUMOCTH OT 3TUX BEJMYMH COJTHEUHBIC
BCIIBIIIIKA OTHOCAT K COOTBETCTByMOIIeMy kiaccy (A, B,
C, M wm X). Ecnu ycjioBHO NPUHATh WHTEHCUBHOCTh
PEHTIEHOBCKOTO HM3Jy4YeHUsl BCOBIIKM Kiacca A 3a
€/IMHUILY, TO BO3pACTaHHE MOIIHOCTH BCIBIIIEK Pa3HbIX
KJIacCOB OyreT BHIIIsAAeTh Tak: A = 1, B =10, C = 100, M
= 1000, X = 10 000.

MHorouncieHHble  Ha3eMHble U OpOUTAJIbHBbIC
COJTHEUHBIC oOcepBaTopuun CEroHs OCHAIIICHBI
TeJIeCKONaMH, PadOTAOIIMMHU B JIMHMUA aToMa BOAOPOAa
H-anba. PunbTpel, KOTOpbE MO3BOJISAIOT YBUIETh 3TH
pacrojio)KeHHble B KPaCHOW 00J1acTH CHEKTpa JIMHUU B
o0I11eM NOTOKe, HanOosiee YIoOHbI 11 (PUKCAI|H ITporiecca
BO3HMKHOBEHHS COJIHCYHOM BCIIBIIIKM B €€ JUHAMUKE.
[MpyyeM  ONBIT  MOAOOHBIX  «JOKYMEHTHPOBAHHBIX»
HAOJIOICHU!T He HOB — TepBbie (DUIBMBI C 3aCHATHIMU
COJIHEYHBIMU BCIBIILIKAMU OTHOCATCS K cepeanHe XX
Beka. Hanpumep, duimbM, 3amvcaHHbIfl BO BpeMsl BHIOpoca
nporyOepaHiia JMMOOBOW  COMHEUHOW Bembimku 10
okTs0pss 1971 roma B oOcepBatopuu Big Bear Solar
Observatory. Kak 1 MHOrue apyrue, sra 3anuch JOCTyITHA
s ipocmotpa B MHTEpHeTe.

Uro *k, HAM yIajaOCh BBISICHUTh, YTO 3HAYMTEIbHASI YaCTh
SHEPIruyv COTHEUHOM BCIIBIIIKHU SIBJISIETCS] KHHETUYECKON SHEPIU-
el 3apsokeHHbIX yacTuil. CoJHIle CTOpraeT u3 ce0s Muaauapobl
moHH BelecTBa co ckopocThio oT 20 g0 2000 KKUIoMeTpoB B ce-
KyH]y (B 3aBUCUMOCTH OT CUJIbI BCIIBIIIKH). JTO SABJICHUE HA3bI-



BAETCSI KOPOHANLHBIMU 8bIOPOCAMU MACCHL.

[eomarauTHBIE Oypu OyIIyIOT UMEHHO TOT/Ia, KOTJa BHITLIEC-
HYTBIE MIJIJTMAPJBl TOHH COJTHEYHOT'O BEIIECTBA JOCTUTAlOT Mar-
HUTOCeps! Haie raHeTsl. Ho nmogoOHas 6omOapaupoBKa He
TOJILKO CMUHAeT MarHMTHOE moJie 3eMIM, Kak COOOIAi0T HaM
MOMYJISIPHbIE UCTOYHUKM, — 3TO yrpoienue. Ha camom nene
BO3HMKHOBEHUIO TEOMAarHUTHOM Oypu MpeAIlecTBYET ellle OuH
BAJKHBIW ITarl.

[Ipy HOpMaJILHOW COJTHEYHOW aKTMBHOCTHU TOTOKU TOpSTYen
wia3mbl 1BUKyTCs oT ConmHila K 3eMJyie HempephIBHBIMU PaB-
HOMEPHBIMM BOJTHAMU. Ha paccTOsIHMM OKOJIO JIECSATH 3€MHBIX
PaarycoB OT TIOBEPXHOCTH TUIAHETHl YaCTUIIBl HECKOJBKO W3-
MEHSIIOT HalpaBJieHHue TOJ] BIMSHAEM MAarHUTHOTO MO 3eM-
m. OOTekas TUiaHeTy, OHM OOpa3yloT KOMETOOOpa3Hylo Iiia3-
MEHHYIO MOJIOCTh, KOTOPYIO TPUHSITO HA3bIBATh MArHUTOC(HEPON.
3TO BechMa CIOXKHBIA OOBEKT C MHOKECTBOM YAUBUTEIbHBIX
ocobeHHocTer. OCHOBHBIE €ro MoKa3aTe M CBA3aHbI C CUIIOH T10-
TOKOB COJIHEYHOMW IUIA3Mbl U C COJIHEYHOM AKTUBHOCTBHIO B IIE-
JoM. XBOCT MarHATocgepbl 3eMJIM HAaNpaBJeH B MPOTUBOIIO-
70xHYI0 COJTHILY CTOPOHY — OH CIIy’KUT CBOEOOpa3HbIM HAKOITH-
TeJieM MarHUTHOW SHepruu. 3apsiji B XBOCTE HAKATUIUBAETCS [0
OIpE/IeIEHHBIX TPEENIOB, MOCJE YEro MPOUCXOAUT HEUTO BPO-
Jie MATHUTHOTO B3pPbIBA B Y/IaJIGHHOW OT HAC HA COTHU THICSIY KU-
JIOMETPOB TOYKe XBOCTa MarHuTocgepsl. BricBoOOXIeHe Ha-
KOILJICHHO! B 9TOM pe3epByape SHEpruu HarpeBaeT ria3My Bcen
MarHutocepsl. [IBUKeHUs] AOMOJTHUTENILHO Pa30rpeToi miia3-



MbI TIPUBOJISAT K BO3HUKHOBEHMIO JIEKTPUIECKUX TOKOB MOIITHO-
CTHIO MUJIJTHOHBI amIIep.

Benencrue Benbimek Ha ComHile MOL0OHbBIE BHICBOOOXK 1A10-
I SHEPTUIO TJIa3Mbl B3PBHIBBI BO3HUKAIOT HE TOJIBKO B XBOCTE
MarHuTocepsl, HO U MO BCEH ee IO, a JEKTPUIECKre
TOKU OKYTBHIBAIOT MPOCTPAHCTBO OKOJIO 3€MHOTO IIapa Moao0u-
€M MHOTOKPATHO MPEBOCXO/ISAIICH HAIIly IUIAHETY TPO30BOM TY-
9u. DTO M €CTh TEOMAarHUTHAs1 Oypsl — OMACHOE KOCMUYECKOe SIB-
JeHvie. YeoBeyecTBo OIIyIaeT Ha ceOe JIUIIb MaTylo ero 4acTh
— HACTOJILKO MaJTyl0, YTO OHa MOAOOHA BepimHe aiicoepra. Ho
YTO, €CJIM Ha HaC OOPYIIUTCS Bech ancoepr?..



Caenannble LASCO ororpadguu ConHua B yasTpaduosnero-
BOM /IMara3oHe

N3-3a HaBucaomen HaJ UMBAIM3ALKEH MMOCTOSIHHOW YIpo-
3bl pPa3pabOTKa CUCTEMBI pAHHETO IMPOrHO3UPOBAHMSI COTTHEYHBIX



BCIIBIIIIEK UMEET MPUOPUTETHOE 3HaUeHre. B 3ToM HanpaBiieHUn
BEJIyTCSl BEChMa JOPOTOCTOSINME PaOOTHI — MO BCEH TUIaHeTe Ha
HUX PacXOAyIOTCsl MIJLTHApAbl. Y ceromHss MOXHO C yBEpEeHHO-
CTBIO YTBEp:K/AaTh, UTO TEXHUUECKas 0a3a AJisl YCHElHOro mpo-
THO3UPOBAHUSI B3PHIBOB B 00JIACTSIX COJTHEUHBIX TSATEH YKe MO~
TOTOBJICHA — YEeTO CTOUT XOTS Obl OOJIBIIION KOCMUYECKHI KOPO-
Horpad LASCO (Large Angle and Spectrometric Coronagraph),
KOTOPBI HAXOUTCS HA OOPTY 3HAMEHUTOM CTaHIMU-00CepBaTO-
pun SOHO (Solar and Heliospheric Observatory). 1ot mpudop
yke OOJIbIle JIECATH JIeT JACTAbHO (PUKCHPYET BCE COTHEUHbIE
BCIIBINIKY. Biarogapst ero rnokazaHusiM Mojly4eHbl HETJIOXKE pe-
3ynbTathl. Tak, Harpumep, npu nomonm LASCO pokazaHo, 4to
YacTOTa MHOTOTOHHBIX BBHIOPOCOB MAacChl HaIllel 3Be3[Ibl HeTo-
CPEACTBEHHO CBSI3aHA C COJIHEYHBIM IIUKJIOM — MIPU MUHUMYME
COJTHEYHOU aKTUBHOCTH, KaK MPaBUJIO, TPOUCXOAUT He Oornee 3-4
CpeIHUX W COBCEM HeOOJIbIIIMX BCIBIIIIEK B MECSI, a BO BpeMs
MakCMMyMa Ha 3TO e BpeMsl IPUXOAUTCA OKOIo SO KOpoHaJIb-
HBIX BHIOPOCOB MACCHI.

[Moxanyii, N3y4rB 3TU JAHHBIE, MOXKHO MIPUNTH K BHIBOAY, UTO
OTACeHUsl YYEHBIX MO MOBOIY MPUOIMKAIOMIETOCs MMKa aKTHUB-
HOCTU OUYEPEHOTO COJIHEYHOTO IMKJIA UMEIOT Mof] cOOO0M MpoY-
HYIO HayYHYIO OCHOBY. UTOOBI JTy4Ilie IOHSATh, Yer0 HaM CJIeyeT
OXUJIaTh YXKe uepe3 mapy JieT, OIMbITaeMCsl pa300paThCs B HEKO-
TOPBIX OCOOEHHOCTSIX TEOPUU COIHEUHBIX IIUKJIOB.

PakTLI
JlaBppl ~ TIEpBOOTKpBIBATENS]  COJMHEYHBIX  MATEH



npuHamexar [amaneo [amaneo. HayunBimch ocnadbnsth
peKyllle SPKUAA COJHEYHBI CBET, y4eHbll yxke B 1610
rony cran usy4darb ConHIIE NMpPU TOMOIIM 3PUTENTHLHON
TpyObl — TMIOACNIENIOBATOTO MPApPOOUTENsl COBPEMEHHBIX
CBEPXMOIIIHBIX TEJIECKONIOB, OT KOTOpbIX YyXk€ HUYEMY
He YKpbiThcsa. B 1613 rogy ObliM  OMyOJMKOBAHbI
WUTIOCTPUPOBaHHblE MHChbMa [anuies, ONMCHIBaIOIIUE
OTKPBITHE.

Brnneyxe ropopmwiocb 0 MayHIEPOBCKOM MHUHUMYME
COJIHEYHOU aKTUBHOCTHU, KOTOPBIM Ipuiiescs Ha 1645-1715
rogel. HecmoTps Ha TO 4YTO 3TO sBJEHHE ObLIO
3a(pUKCUPOBAHO B TMEPUOA, KOrjJa IOCTOMHBIA YpPOBEHb
HaOmonennit 3a ConHleM ObT HEBO3MOXEH —Jaxke
TEXHUYECKH, B [UIMTEJBHOM CINaJe aKTMBHOCTU CBETHJIA
COMHEBATbCSA HE MPUXOOUTCA — CIMLIIKOM MHOIO TOMY
MYTAIOIIUX JI0KA3aTeIbCTB.

OcHOBHOW ~ TOKa3aTenb  KOJNEOAHWH  COJTHEYHOW
AKTMBHOCTM — UW3MeHeHus uucia Bombga, wmm. Kak
€ro WHOTJA Ha3blBAIOT, LIIOPUXCKOTO YHUCIA COJTHEYHBIX
nATeH. braronapst actponomy P. Bonbdy, coOpasiemy u
CHCTEMATU3MPOBABLIEMY JAHHBIE O MEPUOJAX COMTHEYHON
AKTHBHOCTHU, TIEPBBI OIBIT €XEJHEBHOTO HaOIIONCHUS
COJIHEUHBIX MATEH MPUHAIICKUT UMEHHO 00CepBaTOpPUU B
[Mopuxe (IlIBeiinapusi) — oqHOM U3 crapeimx B EBpore.
CrienManucThbl 3aHUMAIOTCS MX MOJCYETOM U PErucTpanyei
¢ 1749 ropa. [lo Toro, Kak MosIBMJIACH BO3MOKHOCTD JIe/IaTh
ororpacduu ConHiia, nsATHA U300pakaid OT PyKH.



CmMmenblii TepBOOTKPBIBaTENb COMHEUHBIX msTeH [amuneo [a-
JIJIer

C 1874 roma u3y4yeHUEM COJHEYHBIX MSATEH 3aHSUUCh
acTpoHOMBI aHrMiicko KoponeBckoit  obcepBaropuu
I'puaBuuya  (Royal Observatory, Greenwich). Dtu
HaOoIeHns1 ObLTM YHUKAJIBHBI JIJIs1 CBOETO BPEMEHH TEM,
YTO aHIVIMYaHEe He OrPaHUYMBAIMCH MPOCTHIM MOICUETOM
3aTEMHEHUI Ha COJIHEYHOM JMCKE, a MOLUIN JaJibllie — OHU



OTpEeIeNISUTN pa3Mep ISITeH U MeCTa X BOSHUKHOBEHHSI Ha
COJTHEYHOU moBepxHOCTH. [IpoaHann3upoBaB 3TU JaHHBIE,
KOPOJICBCKME ACTPOHOMBI IPUIIUIM K BBIBOLY, UTO IISITHA
Yalre Bcero MosiBIAITCSA B Tex mosicax ConHIa, KOTOpbIe
pacroNoXeHsl Mo 00eMM CTOPOHaM OT SKBATOpa 3BE3JIBI.
Cranio U3BECTHO, YTO B HavyaJle [UKJIa aKTUBHOCTHU TISITHA
BO3HUKAIOT HA 3HAYUTENILHOM PACCTOSIHUM OT 3KBaTOpa,
a ¢ npuOMMKeHWeM NHMKa aKTUBHOCTH HOBBIE IISITHA
o0OpasyoTcsl Bce Onmke K HeMy. 3aTeMHEHHs C 00enx
CTOpOH OKpyxaioT 3kBatop CoiHIa, W, KOrga LUK
MOJIXOAUT K KOHIYy, 00€ 30Hbl BO3ZHMKHOBEHUS TSTCH
MPUMBIKAIOT K HEMY BIUIOTHYIO.

Ha ¢orocdepe, Bugumoii odonouke ConHila, MsATHA HEpell-
KO BO3HUKAIOT IPYIIIIAMU, ¥ MTOJCYUTATh OT/AEIIbHbIE 3aTEMHEHM S
3a4acTylo BecbMa IpooOseMatnyHo. CunTaercsi, 4YTO OCHOBHBIE
TPYAHOCTHU CBSI3aHBI C YCJIOBUAMU HaOmoneHus, Beap ComHile —
BeCbMa CJIOKHBIA OOBEKT, K TOMY K€ OTJCJICHHBIH OT Hac Hema-
JIBIMH paccTossHUMU. OTHAKO MOKHO TOBOPHTSH U O TIpoOJieMax,
KOTOpPbIe BO3HUKAIOT M3-32 CAMOM MPUPOJIbI COMHEYHBIX ISATEH:
0 CYyTU, YETKUX I'PaHUL] OHU UMETh HE MOT'yT. TeM He MeHee He
CTOMT CUMTATh, YTO CIIMBAIOIIUECS JIJIsI HAIMX MPUOOPOB TSITHA
IPYIIIBL — 3TO OJHO MATHO, TaK KaK 3TH 3aTEMHEHUsI HEPEIKO
pa3AesIsIoT THICSYM KUJIOMETPOB (UUCIIO YCIOBHOE) «HOPMAJlb-
HOW» noBepxHocTu ColtHIa.

Kak ke ux cocuurars? [IpuHuun onpenenenus ynciaa Bonb-
(pa 1OBOJILHO TIPOCT.

M3BecTHO, YTO KOJMYECTBO MSITEH B TpyIIe KojieOsaeTrcs B



npenenax 5-15, To ecTb B CpeJHEM COCTABJISIET OIUH JIECSTOK.
[TosTomy, uT0OBI ONIpeaeuTs Yrcio Bombda st KOHKPETHOTO
neproja, JOCTaTOYHO TMOJACYMTATh BO3HUKABIIIEE 32 9TO BpeMs
KOJINYECTBO TPYMII MSITeH, yMHOXUTh Ha 10 1 IpuOaBUTh YKCIIO
OTJEJIbHBIX, «OTOMBIIMXCS» OT TPYIIITBI 3aTEMHEHUT.

PDaKThI

bnarogaps uucny Bonbga yxe B XVIII Beke
MOXHO OBLIO TOBOPUTH O IMKJIE COJHEYHOW aKTHMBHOCTH.
Onpenenennem uncna Bombda ceromns 3aHuUMaloTCs
ueHtpel B EBpone wu CIIIA. Esponetickuii llentp
HAOMIONIEHUsT U PErMCTPAIM MHAEKCA CONHEYHBIX MSTEeH
(Sunspot Index Data Center) nHaxogutcs B besnbrum.
[Monyyaemble oTTyma pesyibTarel HasbBaloTcsa ISN
(International Sunspot Number — MexIyHapOJHOE YHCIIO
COJIHEYHBIX TSATEH).

B CIITA aHajloruyHbMy HAOMIOACHUSMU 3aHUMAETCS
Hentp wuccnegoBanust armMocdepbl U KOCMUYECKOIO
npocrpancTBa (NOAA. National Oceanic and Atmospheric
Administration), KOTOPbIiI COOTBETCTBEHHO MOJCYUTHIBAET
yucno conHeuHblX nareH NOAA  (NOAA  Sunspot
Number).

Kpome konmuectBa, pa3MepoB, MECTOIOJOKEHUS U
MPOYMX XAPAKTEPUCTUK COJHEUHBIX IISITEH, CYIIECTBYET
HEMaJI0O METOJOB OIpENeICHUs] COJHEYHOM aKTHUBHOCTH.
Hanpumep, ooy u3 cambix 3(PEKTUBHBIX «HETIPSMBIX»
METO/IOB: HHTEHCUBHOCTh COJTHEUHOTO BETPa OMpeIesseTcs
MO0 KOJIMYECTBEHHOMY COJIEpkaHUI0 B arMocdepe Haiei
TJTAHETHl PAIMOAKTUBHOTO U30TONA yriiepojaa-14. KoTopblid



oOpasyercsi HMMEHHO B pe3ylbTaTeé BO3JCHCTBUS Ha
arMocepy 3apsUKeHHBIX MPOTOHOB UM 3JIEKTPOHOB,
U3 KOTOpBIX COCTOMT COJIHEUHBI Berep. Meron
CUMTAETCsl JOBOJIBHO [EWCTBEHHBIM — IO pe3yJbTaTaM
UCCIIeIOBaHUI, OOJIBITIOE KOJIMYECTBO MATEH Ha hotocdepe
ConHila BHOJHE COOTBETCTBYET BBICOKOM KOHIEHTPALUU
PaIMOAKTUBHOTO U30TOMa yriepopa-14 B armocdepe
3emumn. OpHako egBa M BO3MOXKHO — 3(h¢eKTHBHO
UCTIONB30BaTh [JAHHBIL METOH JJisi IPOTHO3MPOBAHUS
«COJTHEYHOH TMOTO/Ibl» — OH paboTaeT TOJIBKO MOCT(AKTYM.

Cnequth HampsMyl0 32 W3MEHEHUSIMM aKTUBHOCTHU
HAIlIeTo0 CBETWJIA, KPOME M3Y4YeHHUsl MATEH, MOXKHO TaKke
N0 [UKJIMYECKUM U3MEHEHUsIM (hpakesioB, MpoTyOepaHIeB
M MHOTOYMCJICHHBIX  aKTUBHBIX  OOpa3oBaHUN B
kopoHe Comauna. Kpome Toro, B  paziduHbie
MepUO/Ibl  COJTHEYHOTO IMKJIA TO-Pa3HOMY  BBIIJISAAT
MoKa3aresim  yJabTpacuoieToBOro, KOPIYCKYJISIPHOTO U
panuounsinydenust ConHia.



Dmonema NOAA

Kak yxe roBopuioch, MOACYET COMHEYHBIX MSATEH BEIETCs C
1749 roga. D10 ke BpeMs CUATAETC HAYAJIIOM YCJIIOBHOIO IEp-
BOT'O COJIHEYHOTI'O IIUKJIa. 3Hasi, YTO CeYac Mbl HAXOAUMCS B Ha-
yajie 24-ro LUKJIa COMHEYHOU aKTUBHOCTH, HECJIOKHO MOICUU-
TaTh CPEJIHION MPOAOJIKUTEILHOCTh TAKOTO IIUKJIA — OHA COCTaB-
nsier npumMepHo 11 sier. Ho 3Ta 3akoHOMEpHOCTD Aanieko He ad-
COJTIOTHA — MHBIMU CJIOBaMHU, He Bce Tak npocto. Ciydaiorcs 3Ha-
YHTENIbHbIE KOJICOAHHST JJTUTETHOCTU IIUKJIOB, KOTOPBIE HEBO3-
MOJKHO MpeIcKa3aTh (PaBHO KaK M MHOTHE HIOAHCHI MTOBEICHUS
Conniia). VI3BecTHBI HUKJIBI TPOIOJIKUATENIBHOCTBIO KaK 7, TaK U



17 net. CemupaecsatuneTaui nepuoj MayHaepoBCKOro MUHUMY-
Ma COJTHEYHON aKTMBHOCTU MOKHO OTHECTH K MaJIOMCCJIeI0BaH-
HbIM aHOMAJIMSIM — CMEHA IIUKJIOB B 9TO BpeMsl, MO0 BCEW BEPO-
SITHOCTH, TOKE MMeJla MECTO, HO CaM IPOLIECC OCTAJICS BHYTpU

COJIHEYHOr' O mapa. ..



[Mpunagnexamumiit NOAA cnyTHUK (Ha pUCYHKE — €ro Tpex-
MepHasi MOJIeJTb) HECeT HeyCTaHHYI0 BaXTy Ha opouTe 3eMiu




HecMoTpst Ha OCOOEHHOCTH, CTaBsIIHME TOl COMHEHUE JIo-
Oble J10ToCpoUYHble TPOrHo3bl noBeneHus: ConHila (To ecth 0o-
Jlee YeM Ha OfIUH MecsIIr’), BCe ke CYIIECTBYET HECKOIbKO 00b-
€IMHEHUH CHelUaIMCTOB, 3aHUMAIOIIUXCS TUM HeOmaroaap-
HbIM JesioM. CaMoe M3BECTHOE U, MOKaIyd, CaMOE aBTOPUTET-
HO€ M3 HUX BKJIIOYAeT TPU AOCTAaTOYHO KOMIIETEHTHBIE Opra-
Huzaimu — SEC (oTBevaloiiee 3a KOCMUYECKOE MPOCTPAHCTBO
nogpaszaeneHre ynoMmsaHytoro Bbine neHTpa NOAA), NASA,
a Takxe MexXIyHapogHOe OOIIEeCTBO IO COMHEYHOU SHEpruu
(ISES, International Solar Energy Society). Korna nmputnmxka-
eTcsl MpejroiaraeMoe OKOHYaHUE OYepeJHOro LUKJA, ITH Op-
raHW3aIuy COOMPAIOT COBMECTHYIO CIIEIIKOMUCCHIO, O(DUIHATTb-
HO umeHyemylo Prediction Panel (c anri. 3geck prediction —
«TIPOTHO3», «Ipelicka3zaHue»; Panel — «koMuCCHsI», «IKCIEpT-
Has rpymnmna» ). OcHOBHasl 3aJja4ya KOMUCCUU — MAaKCUMAJTLHO (-
(peKTUBHBIN aHAINU3 UMEIOLLEICS UH(pOPMALIUU O TEKYIIEM IIUK-
Jie U COBMECTHBII MPOTHO3 OCHOBHBIX MOKAa3aTesiell HaJBUTAI0-
IIerocsl IUKJIa COTHEUHOU aKTUBHOCTH.

3 Crieftyer 3aMeTUTB, UTO U POTHO3bI HA MECAL BIIEPE] MMEIOT KOS HLEHT Be-
positHOCTH He Gonee 50 %.



2003

2002

23-ii comHeuHbIi IUKJ ¢ 1996 o 2006 rog. dotorpaduu cie-
JlaHbl HaxoAsIuMcst Ha 6opty odcepatopunt SOHO kocmuye-
ckuM kopoHorpagom LASCO

OmnwiT cOopa komuccun Prediction Panel HeBenuk — mepBas
a”Haym3upoBaiia 22-i uuka aktuBHoctd Conniua B 1989 rony.
Kcraru, nocie co3piBa KOMUCCHY LIMKJI JOCTUT MAKCUMYyMa B TOM
K€ 1989-M, HECKOIBKO OINEPEIUB MPEATIONOKEHUS YUEHBIX. DTy
HeOOJIbIIIYI0 TIOrPETHOCTh MOKHO Ha3BaTh CKOpee ynauel — Ko-
MUCCHUSI B CBOMX IPOTHO3aX OMIMOJIACh MPUMEPHO Ha TOji-/IBa,



TOrJa Kak O 3HAYMTEJIbHOM TOIPEITHOCTU TMITOTE3bl MOXKHO ObI-
710 ObI TOBOPUTH TPH HECOBIAJICHUN TIPOTHO30B U JICHCTBUTEITh-
HOCTH Ha 7-8 JierT.

Bo BTOpOI#1 pa3 yueHsle TUX pa3HbIX OPraHU3aIii COOPaTUCH
BMecTe B 1996 rony — poBHO yepe3 nosroja nocne Havyana 23-ro
nukia. Cieqyer npu3HaTh, YTO CAMO MEPOIPUSTUE HE JIUIIEHO
cMbiciia — nporHo3am Prediction Panel, MoxeT ObITh, ¥ He Clie-
JyeT BepuTh 0€30rOBOPOYHO, HO NTPUHMMATh MX BO BHUMAaHHE
OTpe/eNIEHHO CTOUT.

Menee ynadneiM ObUT CO3bIB KOMUCCHH B OKTsiOpe 2006 ro-
Ja. YUyeHble NPUIIUIH K COIJIAIIEHUIO O TOM, YTO 24-1 IIUKJI Ha4-
Hetcst B Mapte 2008-ro, onHako CosHile pennio uHave. Yto xe
KacaeTcsl THTEHCUBHOCTH IUKJIa M KOJIMYECTBA COJTHEYHBIX IIsl-
TeH, npejcenaresb komuccuu Jlyriac buszskep ObUT BBIHYKIEH
Pa3BeCTH pyKaMu U TIPeaypeIuTh KypPHAIUCTOB O TOM, UTO KO-
MUCCHSI HE YBEPEHA B CBOEM ITPOrHO3€E 110 3TUM OIPEAEISIONIM
nokaszaressiM. YTo HeyIUBUTEIbHO, MTOCKOJIbKY B 3TOT pa3 CBe-
TUJIO CITyTaJIO KAPThl yUEHBIM €llle JI0 Havasia UK.

[Tpousornuio 3T0 Tak.

B konue utonsa 2006 rona Ha ¢orocdepe ConHIa BO3HUK-
JI0 OTHOCHUTENILHO HEOOJBINOE MSATHO ¢ OOPATHOM MOJISIPHOCTHIO.
C onHO¥ CTOPOHBI, OHO JIOJIKHO OBLJIO CTaTh BECTHUKOM HOBOTO
IIMKJIa, OAHAKO BCE MOKA3aTesI TOBOPUJIU ITPOTUB 3TOTO — 3aTeM-
HEHUE BO3ZHUKJIO U MCYE3JIO CIMIIKOM OJM3KO K 9KBATOPY, OHO
OBLIO CITMIIIKOM MAJIOTO pa3Mepa M yepecdyp HEIOJTHM.



Cutyalusi ocraercsi MpexXHEN JO CUX MOpP — HEOIpeelieH-
HOCTb Y HECKOJIBKO runote3. 1o Bcer BUIMMOCTH, TAKOBOU OHa
u Oyner ;10 2012 roga — IMEHHO 3TOT roji OOJIBITMHCTBO YYEHBIX
CUMTAIOT NUKOM 24-10 1MKJIa. OTHOCUTENBHO K€ CHJIbl LIMKJIA
CYUIIECTBYET TPH I'MIIOTE3bI, KaXK/1as1 U3 KOTOPbIX KAXETCs BECbMa
BEPOSTHON JJa’Ke OMBITHBIM CIIEIIMATUCTaM.

OpHa U3 rUnoTe3 MOATBEPXkKAAeT CliEHAPUI MepBOM TIJIaBhI:
ACTPOHOMBI ITpeanoiaralT BecbMa Tuxoe nosegenue ConHua —
AQHOMAJILHO TUXO€ — M HACTYIUICHHE Meproia ITyOOKOro MUHH-
MyMa C PeAKMMHU OAMHOYHBIMU TSATHAMHU. DTa BEpPCUSl UMEeT
Maccy MpUBEPKEHIIEB — ropasio OOJIbIIE, YeM JIpyrasi TUroTe3a,
COIJIACHO KOTOPOM 24-ii UK OyAeT yMEpEeHHO CUJIbHBIM (C YHC-
soM Bonbda okono 150 conHeyHbIX NATEH U NMKUKOM B Hauase
Bce Toro xe 2012 roma).



Bymyromee Conuie. M300paxenue, MoixydyeHHOE KOCMHUYe-
ckuM KopoHorpapom LASCO BoO Bpems Npenplayliero nvka
COJIHEYHOM aKTMBHOCTH, KOTOPBIM ObLT aJIeKO HE CaMbIM CUJIb-
HBIM B MCTOPUM HAOJIOIEHUI

Cy1ecTByeT Takke HEMaJIO CTOPOHHUKOB €IIE OJHOW Paju-
KQJIBHOM runote3sl. MHorue (pakTopbl (HEKOTOpbIE U3 HUX MBI
PAcCMOTPUM HMKE) YKa3bIBAIOT HA TO, YTO OYEPEIHON COJHEY-
HBII LUK OyJeT OIHUM M3 CAMBIX CHJIbHBIX B UCTOPUH (TIOKA 3TH



JaBpsbl puHauiekar 19-my nukiy — Ha Mapt 1958 rona uucio
Bonsda nmpessicuio 200). Bonee Toro, B nocneaHue rogsl npej-
MOJIOKEHUE O MOIIHOM 24-M COJHEYHOM IIMKJIE C HECKOJIbKHU-
MU COTHSIMHM KPYIHbIX TsiTeH Ha potocdepe ConHia Habupaer
B YyUYE€HOM Mupe Bce 0oJbiie ronocoB. CTOPOHHUKH 3TOW THIIO-
TE3bl IOMECTUJIN MIPENOIAraéMbli MUK AKTUBHOCTH aHOMAJIbHO
cwiIbHOTO 1MKJIa Ha aBryct 2012 roga. Cpeau HUX — BCEMUPHO
U3BECTHBIE yUEHbIE, OTCTAUBAIOIIME CBOIO TOUKY 3PEHUSI BECh-
Ma apryMmeHTupoBaHHO. Hanpumep, nokrop Camu Conanku u3
Iopuxckoro IHCTUTYTa aCTpPOHOMHHM ITPOTHO3UPYET Ha OJTHKaii-
mree Oy/yilee camble BHICOKME ITOKa3aHUs COTHEUHON aKTUBHO-
CTH 3a MOCJIETHEE ThICSAUENIETHE.

[locnencTBus 3TUX SIBJIEHUI MOTYT KaTacTpo(hUYeCcKu MOBJIH-
SITh HA HAaIlly IMBWIM3ALIMIO, BE/Ib COJIHEYHASI AKTUBHOCTh HEpa3-
PBIBHO CBSI3aHA C CaMUM SIBJICHHEM KU3HU Ha IjlaHere. [lanee —
BCEro HECKOJIbKO MPUMEPOB MOJ0OHON 3aBUCUMOCTH.

PDaKThI

MarHuTHBIM BIMSIHUSIM TIOAYMHEHBI MHOTHE TPOIIECCHI
Ha Hamlel roiaHere. bonee yeM yOemuTebHBIN TpUMep —
MOJIBJIACTHAS JIYHHOMY TPUTSKEHUIO CUCTeMa TPUJTUBOB.
Ho MarHuTHOe moJie ecTECTBEHHOTrOo CIYTHUKA 3eMJIn
— HUYTO TIO CpaBHEHHMI0O C TIOJEM [axe Ccamoro
HE3HAYMTEIBHOTO 3aTeMHeHUs] Ha noepxHocTH ConHua.
CoBceM HENaBHO B yUYEHOM MHpE TMOSIBUJIACH THIIOTE3a
O 3aBUCUMOCTH YPOBHSI BOJ, MMUpOBOrO OKeaHa OT
JJIMHBI W WHTEHCHMBHOCTH COJHEYHOro IMKja. JlaHHble
Npe/IBapUTENbHBIX UCCIIeIOBAHUI ObLIH MOTYUYEHBI C 03epa



Baiikan, koTopoe OblI0 BBIOPaHO B KayecTBe OOBEKTa
TS TIepBOHAYaIIbHBIX HaOmoneHuid. VccnenoBareny moka
He JleJlali CEeHCAIlMOHHBIX 3asBICHUH TI0 TOBOXY
OTKPBITUSI — OHM OTPAaHUYWINCh CBEHCHUAMU 00
U3MEHEeHHsX B ypoBHe Bon baiikama, — omHako yxe
celuac He NPUXOOUTCSI COMHEBATbCs B TOM, 4UTO
YEeJIOBEYECTBO MOTYYUT OYEPEeIHYI0 ceHcaluio. [T0CKobKy
BECbMa BEpOSITHO, YTO CHEAYIONMH NHK COJHEYHON
aKTUBHOCTH (IIPH YCJIOBHH, YTO OH OyleT OOCTaTOYHO
MOIIIHBIM) BBI30OBET KaTacTpOpHUECKUe MOCIEACTBUS IS
rOCYJapcTB, PACMONOKEHHBIX HA OKEAHCKUX MOOEPEeKbsX.
HanoxuBiimch Ha HbIHEIIHHE HeObIBajble IOKa3aTeu
YPOBHsI BOI MHUpOBOro OKeaHa (a 3TOT YpPOBEHb,
KaK HW3BECTHO, NPONOJDKAET pacTh), IHK COJHEYHON
aktuBHocTl 2012 ropma crnocoOeH BbI3BaTh T'MTAHTCKUE
BOJIHBI IyHaMH TI0 BCEMY 3€MHOMY IIIapy.



Mertadopa, noj KOTOpO# MOAMUIIETCS JII0O0U KapaHoJor: OT
MYJIbCA STOM 3BE3/Ibl 3aBUCUT CepiieOreHe BCero YeoBeuecTBa

C uMKJIaMH aKTUBHOCTU CBETHJIA CErOOHS COOTHOCSAT
KOJIMYECTBO  CJIy4aeB  3apakeHUs HMHMEKIMOHHBIMU
3200JIeBaHUSIMI — OHO BO3PACTAaeT B MEPUOJIbI COTHEUHBIX
nuKoB. Takoi BBIBOJ ObUI CIeJlaH Ha OCHOBE OOpabOTKH
CTATUCTUYECKUX JaHHBIX O 3aboseBaHusx B EBpore u
CHIA. Ectb 1 MeHee oOIIMe MCCIICNOBAHUS, PE3y/IbTaThl
KOTOPbIX YKa3blBalOT HAa CBSI3b IMKOB  COJHEYHOU
AKTMBHOCTU CO BCIIBIIIKAMH OOJIe3HEH, TMepeHOCUMBIX




HACEKOMBIMH. PyKOBOICTBYsCh MH(pOpMaLueil O pe3Kux
NOBBILIICHUAX aKTUBHOCTH MAJSIPUAHBIX KOMapoB B
IOxHoi1 Amepuke BO BpeMsi HapacTaHWsi aKTUBHOCTH
ConHua, yuyeHble BBIIBUHYJIU THIIOTE3y 00 aHAJOTMYHOU
NpUposie BCHbIeK OyOOHHOW 4YyMBl B CpPEJHEBEKOBOM
Espore. [Ipeanomnaraercs, 4yTo 31oxa, npeiecTBOBaBILIas
MaJIoMy JIEAHUKOBOMY NEpHOAY, Oblla BpEMEHEM BBICOKOM
akTuBHOcTM cBetwia. Torma xe B Crapom Caere
OymeBaja 4yyma, CTHpamolias C JMLAa 3eMJIM ropoga H
1eJible rocynapcrsa. Ee OCHOBHBIMU pacripoCTpaHUTENISIMU
CUMTAIOTCS APYrHe KPOBOCOCYIIME HACEKOMBblE — OJIOXH
(He KpbICHI, KaK HAMBHO MOJIAraloT MHOTME, a MIMEHHO MX
KPOBOJKAJHbIE «I1ACCAKUPDI» ).

Kpome TOro, mnosiBISIOTCSl JaHHBIE O 3aBUCUMOCTU
KOJIMYECTBA  CJIy4aeB  3apaXkeHuss  BEHEPUUECKUMMU
3a00J1eBaHUAMH (B YaCTHOCTH, TOHOpeed, CU(HINCOM H
TPUMIIEPOM) OT YMCJIEHHOCTU 3a(PMKCUPOBAHHBIX B 3TOT
nepuof nsateH Ha CosHue. Korma Heckosbko JieT Haszajl
noJoOHbIe 3asBjIeHUs ObLIM BIEpBble OOHAPOJOBAHBI U
niepe/iaHbl OOIECTBEHHOCTU Yepe3 NPECCY, UX BOCIPUHSIIN
KaK TaseTHyl0 YTKy, 4TO M HeyauBHTeJbHO. OpHako
NOCJIeIyIOIIMe UCCIEA0BAHUS TOKa3alu, 4TO 3TO BOBCE
HE JIOMBIC/IB JKypPHAJIUCTOB, CHELUAIU3UPYIOLIUXCSA Ha
«KapeHbIX» (haKTax.

[uximuHocts  aktMBHOCTM  COJIHLIA — CYLIECTBEHHO
BIMSET HAa JKM3Hb DPACTEHMH — 3TO XOpOLIO 3aMETHO
o TOMIMHE TOAMYHBIX Kojel JepeBbeB. Eciu
CONOCTaBUTh IpapUK COIHEYHOW aKTMBHOCTU C IpahuKoM
pocTa TOAWYHBIX KOJIEll, pe3y/bTaTOM CTaHeT BecbMa



3HAQUMTEJIbHBIA TMPOLIEHT COBMaJeHHs. B NHMKOBBIE ToIbl
OYEepeHOTO COJHEYHOTO IIMKJa JAepeBbsl, a M Bce
pacTeHus, yCTPEMIISIOTCSI BBEPX C OOJIBbINEH CUIION, YeM BO
BpeMeHa «Tuxoro» CosHia.

3a ponroe BpeMsi 10 OTKPBITUSI IMKJIOB COJHEYHOM
AKTMBHOCTHU aHINIMICKUI acTpoHoM Y. 'epiiens foragancs
CONOCTaBUTh JIaHHBlE O KonuvecTBe msiteH Ha ColHie
¢ meHamud Ha mmeHurly. OH OOHapyXWJ CleIyIoulyio
3aBHUCHUMOCTE: YeM OoJIblIe IATeH Haomonaiock Ha ConHIe
B TE€UYEHHE r1oga, TEM HUXKE 6LUII/I BIIOCJICACTBUU LICHBI
Ha TNIeHUIy. JTo OOYCJIOBJIEHO TeM, 4TO BO BpeMs
TMOBBIIIEHUsI COJIHEYHOW aKTMBHOCTU KJIMMAT CTaHOBUTCS
Oosee TEIUIBIM M BIAKHBIM (2 HE CYXMM, KaK MOXHO
ObLI0 OBl TOAYMAaTh, HE BHUKAS B CJIOKHYIO CBSI3b KJIMMAaTa
M MArHATHOIO IO IUIAHETHI), YTO BJIEYET 3a COOOM
CYIIIECTBEHHOE yBEJIMUEHHEe YpOXKaeB.

K KoHIly mpomuioro Beka cTajo O4eBUAHBIM, YTO TEXHOTEH-
HBIIl IyTh Pa3BUTHS YEIOBEUYECTBA JEIAET HAllly LIMBUIA3ALIUIO
JIETKOYSI3BUMOM 7151 JIIOOBIX TTPUPONIHBIX KaTakau3moB. Beap na-
e TPOCTOW OOpBHIB JIMHWI 3NEKTPONepesauyl BO BpeMsl Oue-
PEAHOTO HEHACThsI MIPEBPAIIACTCS JIsT OOECTOUSHHBIX PAHOHOB
B Karactpody u OJIOKUpYET AESTeNbHOCTh KUTeel, BbIHYKIas
KJaTh, TIOKA HEUCTPABHOCTh YCTPAHST CHElUAIUCThl. YenoBe-
YeCTBO JABHO MEpelnIo TPaHuIly, 32 KOTOPOU «Onara IMBUJIH-
3aUKn» (HE TOJBKO CBET, ra3, KaHAJIU3alMs, OTOILUIEHHE, JIeKap-
CTBa U TOMY NOI00OHOE, HO U TaKUe HEOThEMJIEMbIE KOMITOHEH-
Thl Halllel KWU3HM, Kak 4yail u curapetbl, CMU u kuHOMUIBMbBI



Y HEBOOOPA3UMOE MHOKECTBO JIPYTHX) IPEBPATUIIUCH B HACYIII-
HYIO HEOOXOIMOCTb.

B cBs131 ¢ 3TUM Yrpo3y NPUBBIYHOMY CYIIIECTBOBAHUIO YeJIO-
BEKa CErofHs MPEACTABIISIOT JIAXe COTHEYHbIC BCIIBIIIKK CPEl-
HEW CUJIBI.

OHOBpPEMEHHO C MEePCIeKTUBON JIMIIUTLCS OJlar MUBIIIN3A-
UM CETOHSI MOXHO TOBOPUTH 00 yrpo3e 37I0POBBI0 OOJIBIITNH-
CTBa XuTeJed TuiaHeThl. HeomHOKpaTHO /1I0Ka3aHo, uTo BO Bpe-
MsI MArHUTHBIX Oypb M3MEHSIETCSl XapaKTep KPOBOTOKA B HAIIIMX
COCyJIax, CIyJaloTCs Meperia/ibl KPOBSIHOTO JIaBJIEHUS U KOJINJe-
CTBa a/IpeHAJIMHA B KPOBHU.



OT PEAMCDLFE %S «F FOBOT

3 EHWE

HTO BSBWYWOET;, KQOrOoAa SAKOHYATOCRE WHMOoANAT

HAMFODAR MAPCMGERS 19 MMAPTA




B ¢unbme Anekca Ipoitaca «3namenue» (2009) (Ha pucys-
K€ MOKa3aH MocTep JIaHHOro (prjibMa) B XOI UJIET UMEHHO 3TOT
BapUAHT KaTacTpodbl — ruOeb YeloBeuecTBa BCIECTBUE Upes3-
MepHo# aktuBHOCTA CosHila. Co3pateniv KapTUHBI He CTaJld OT-
pUIlaTh OYEBUIHOTO: €AMHCTBEHHBIN CIIOCOO CIACTUCH B 3TOM
ciyvae — NOKUHYTh 3emutio. He ctaiv oHW 1 UATH TPOTUB pea-
JIViA, YTBEPK/asi, UTO YeJoBeuecKkasi TeXHUKA CIIOCOOHA TTOMOYb
B 3TOM jiejie (ITOCMOTPUM MpaBie B JIMIO: OHA HE CIOCOOHA).
OpHako 11 poja JIOACKOro €lle HE BCEe MOTEPSIHO: MOJIOAbIE 1
NIepCIIEKTUBHBIE OCOOM OYTyT CIIACEHBI U JIOCTABJICHBI HA IPYTYIO
IUIAaHETY aJbTPYMCTUYHO HACTPOEHHBIMHU Npuiesbuamu. VHo-
TUIAaHETSTHE BOT YiKe MOJIBeKa KaK HAIIeTI ThIBAIOT U30paHHBIM MU
JIONISIM YMCIa, YKa3hiBaIoIHe Ha OyayIue KatacTpodel. . .

PakTbl

HHUKIMYHOCTh COJTHEYHOW AKTUBHOCTHU CYIIIECTBEHHO
BIMsSIET HAa TMCUXHUKY uYenoBeka. OCOOEHHO 3aMeTHO
9TO BJIMSHUE HA CO3HAHWE TICUXWYECKU HECTaOMJIbHBIX
moaeii. Hegapom 11 -netHue mepuonsl (pUrypupyior B
MICUXMATPUYECKON CTaTHCTHKe. B mepuogsl Makcumyma
aktuBHOCTH COJIHIIA KOJIMYECTBO CJIy4yaeB CyuIuia
Bo3pacTtaet Ha 300-400 %



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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