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BBEOEHWE

BO3HWKHOBEHME aACTPOHOMUYECKUX 3HAHUN MPUHSTO
OTHOCUTb K «Ceaon ApeBHOCTU». HakonneHne 3TUX 3HaHun,
cornacHo Hawubosiee pacnpoCTpaHEeHHOMY  CueHapuio,
CTUMYINPOBAJIOCh NPaKTUNYeCKUMU noTpebHoOCTAMMU
obwectBa. OObLIMHO Ha3biBAlOT ABe: HeobxooMMOCTb
OPUEHTUPOBATLCA MPU MUrpaUUSaX W perjJamMeHTauuns
CeJIbCKOX03ANCTBEHHbIX paboT. MonaratoT, 4yTO
MPONCXOXKOEHNE aCTPOJIOrNN KaK LEeNIoOCTHOW [OOKTPUHBI,
TpyaHooTAennmmon (BNAOTb A0 KOHLLA CpedHEBEKOBbS) OT
MPaKTNYEeCKON aCTPOHOMUU, TakKXe cneayeT OTHeCcTu K
aHaJIorn4yHOM «cepgon ppeBHoOCTU». OOHW CYUTAKOT, 4TO

acTposiorma  BO3HUKJIA MNO3Xe —  Bblgenusiacb U3
«MNPaKTUYeCKOM» aCTPOHOMUM MOL BJUNSHUEM HEKOTOPbIX
coumnanbHbIX noTpebHocTen (Kaknx — HesAcHo). CornacHo

OPYron  TO4YKe  3peHus, peasibHble MpakTnyeckune
aCTPOHOMMYECKMe 3HAHUA HaKarJmeaJsMCb MepBOHaYasibHO
B paMKax acTpoJsiorm4eckon mnapagurmol. ACTpPOHOMUSA
BblAesiniacb W3 acTposiormym B npouecce «pacnaga»
MUonoreMbl TOTasIbHOrO «MNOKJIOHEHNSA Heby». MpuymnHbl
Takoro «pacrnaga» obbl4HHO He obcyxpawTca u, B obuem,
OCTAlTCH HEMOHATHbLIMN,

Bce 3>Tm wupgenm wn coobpakeHns He Bbi3blBAlOT
NPUHUUMWANbHBIX  BO3pakeHUn. OpgHako KakK  6bITb,



Hanpumep, C YMNOMAHYTbIMU CTUMYJlaMN BO3HUKHOBEHUS
AaCTPOHOMMYECKNX 3HAHWUW, ecnn cenyac M3BECTHO, 4YTO B
opeBHeM obLlecTBe MO UCMNOJ/Ib30BaTbCH UHbIE, HEXENN
aCTPOHOMMNYECKNE CUCTEMbI OpPUEHTaLUN, a NPUCTasIbHbIN
MHTEepeCc K aCTPOHOMUYECKMM HabnwaeHusaMm, Mnoxoxe,
BO3HMK [0 Ha4dasna pa3BUTUA MNPOU3BOASALLErO0 XO35WCTBA,
T. €. pernaMeHTaumsa CenbCKOXO3ANCTBEHHbIX paboT,
BUOANMO, He Oblla OCHOBHOM MNPUYNHOM UHTEepeca K
aCTPOHOMUN? YCTOMYMBOE HAKOMJIEHNE KOJINYECTBEHHbIX
SMMNUPUYECKUX 3HAHUM KAXKETCA HEBO3MOXHbIM BHE
pa3BNUTUA MUCbMEHHOCTWN, HO MMEHHO C TaKOon CcuUTyaumeun
NPUXoONTCA CTaJIKMBATbCA MPU PacCMOTPEHUN MecCTa U
3Ha4YeHNA OpPEeBHENWNX aCTPOHOMUYECKUX 3HaHUW B
CUCTEME apxandeckon KyJibTypbl. [1poaosiKatoT oCTaBaTbCH
HEeACHbIMKM 0OCTOATEeNbCTBa MOSABSIEHUA WU Pa3BUTUSA
aCTPOJIOrN4YEeCKON OOKTPUHBLI. B pa3BnBaBLUNXCA aBTOHOMHO
umsunmnsaumax Hosoro CeeTta acTposiornusa, BMUANMO, Urpana
Ba>XHYlO pPOJZIb — HE MEHee BaXXHYKl, 4YeM B cucrteme
KYJIbTYPbl €Bpoa3naTCKUX 0o4aroB umsunmsaumm. Ecnm aTto
Tak, TO ee BO3HUKHOBEHME He OTpaXkaeT JIn KaKue-To
CYyLLEeCTBEHHbIE 3aKOHOMEPHOCTU COLMANbLHOroO pPa3BUTUS
apeBHUX obuiecTtB? Kakme 3TO 3aKOHOMEPHOCTU?

2T 7 MHOrme  gpyrme  BOMpPOCHI MOCTOSAHHO
BO3POXOAKT NHTEPEC K U3Y4YEHUD CaMbIX MNEepPBbIX 3Taros
pa3BUTUA acTpoHOMUKU. B nocnegHee gecatuneTme K aTomy
nobaBunncb ocobble npuydnHbl. K uUXx 4ucny cnepyer
OTHECTW HeKOTOopble YAMBUTESIbHbIE pe3ysibTaTbl N3YyYEHUS
OpPEBHENLLINX KaJieHOAapHbIX CUCTEM W HOBble [OaHHbIe
apXeoaCTPOHOMUN. DTWU pe3ysibTaThbl, Ka3aBLUIMECHA O[HO
BpemMs BeCbMa HenpasaonoagobHbIMK, OTOABUraldT Ha4aslo
perynspHbiX acTPOHOMMYECKUX HabnoaeHnn Ha Oo4YeHb
OTAaJIeHHblIE OT Hac BpeMeHa. I HakoHeL, He UCKJII0YEHO,
4YTO K MHTepecyluwen Hac npobneme npsaMoe OTHOLLEHME
MMeeT BOMPOC O BJINAHUMN KOCMUYECKMX (PaKTOPOB Ha
buonorndyeckmne aBneHNa (BKOYas opraHuU3m 4esioBeka). B



3Ton 0bs1lacTn nccnegoBaHMM TakXe AOCTUMHYT HEKOTOPbIN
nporpecc.

Mpurnawaa 4YuTaTend nopasMblWIATb BMecTe C
aBToOpaMy Hag HEACHbIMM BOMPOCaAMU MPOUCXOXKAEHUS
aCTPOHOMUN — aCTPOJIOrNN, Mbl CHa4vasla KpaTKo obcyamm
HEeKOTOopble CpPaBHUTEJSIbHO MaJION3BECTHble [OaHHble O
OPEBHUX KaneHOapHbIX cuctemMax. [lpu aTOM npupeTcs
3aTPOHYTb BOMPOC 06 3KONOrM4eCKOM 3HAYEHUU OPEBHUX
KaneHgapen, nbo ona Hawmx fanekmnx npeakoB KaseHaapu
OTHIOAb He OblIM NPOCTO CpencTBoM apudmeTmsaumm
BpeMeHW. DTOT BOMPOC A0J/IKEH pacCMaTpuUBaTbCS C Y4E€TOM
HOBEMLWWUX AaHHbIX ObuoputTmosiornn. CooTBETCTBYyHOLWME
cBeeHUa nNpuBOAATCA B KOHTEKCTe coobpaxkeHun,
NITIOCTPUPYIOLLLNX dyHOaMeHTasIbHbIN XapakTep
bnonormyecknx puUTMOB A9 HOPMAJZIbHOro YCTOMYMBOIO
PYHKLMOHNPOBAHNA OPraHN3MOB U dKOJIOTNYECKNX CUCTEM.
3aMeyaTeslbHoe COBEPLUEHCTBO WU FNybOKMM CMbICST TaKux
cucTteMm, Kak  12-neTHuUm  «KaseHgapb  XXUBOTHbIX»,
CTAQHOBSATCSA MOHATHbLIMU, €CJIN Yy4eCTb OaHHbIE, MOJIyYEHHble
B apxeoaCTPOHOMUYECKUX wuccnepoBaHuax. W3  Hux
cnefyeT, 4TO BO3HMKHOBEHME TMOoA0OHbLIX KaJsieHOapHbIX
cMcteM —  3TO  pe3ynbTaT BeCbMa  OJINTEJIbHbIX
aCTPOHOMUNYECKUX HabnwaeHun wn ConocTaBNeHUs 3TUX
HabnwgoeHWn C  camMmbiMM  pa3HbIMN  BUONOrNYECKNMN
ABJIEHUAMMN.

ApxeoaCTpoHOMUA CBUAETENIbCTBYET O TOM, 4TO
opeBHne coobuectBsa npuaaBaanm  aCTPOHOMUYECKUM
HabnOeHNAM O4YeHb Ba)KHOe 3Ha4veHune. BepoAaTHO, 3Ta
0cobeHHOCTb couMasbHOW aKTUBHOCTU oOKosio 7000 net
Ha3an Hocuna rnobanbHbIM XapakTep. B nocnepywouwmne
anoxm (Cckakem, pybex H. 3.) BO MHOrMX panoHax
ONKyMeHbl aCTPOHOMUNYECKNUM HabnogeHuUam yxxe, BMAUMO,
He npuaaBasocCb Takoro 3Ha4YeHus. PacuseT
MeraJnTn4eckom acTPOHOMUN MOXKHO Obllo Obl MOHATH,
ecnn 6bl BANAHME KOCMUYECKUX (haKTOPOB Ha NpupoaHble
3KOCUCTEMbI ObllIo 6bl CTOJSIb 3HAYUTENIbHBLIM, 4YTO €ro



cnepoBasio  6bl yyYnmTbiIBaTb B MNpPakKTUKe  BeaeHus
HaTypasibHOro Xxo3daMcTBa. B CBA3M C 3TUM KpaTKoO
n3naratoTca Heobxoaumbie cBeaeHmsa no npobneme
«COJIHEYHAsa aKTUBHOCTb — Buocdepa». OTMe4aeTCs, 4TO B
OpeBHOCTU 3 dEeKTbI COJITHEYHOU aKTUBHOCTU B Buocoepe
«OTCNEXUNBAJINCH» Mo HabnoaeHuo NJIaHETHbIX
KOHurypaunn. MOXHO KOHCTaTupoBaTb JaJsiee, 4TO
BANSHWE COJIHEYHON aKTUBHOCTU Ha MPUPOOHbIE SIBJIEHUS B
Halle BpeMs — BKJOYas KAMMaTU4YeCckKue Bapuauunm,
YPOXXAaWMHOCTb, aNnaemMmum m T. N. — CYLEeCTBEHHO, HO BCe
K€ He HACTOJIbKO Ba»XHO, 4T0Obl OblITb >XWU3HEHHO
HeobxoanmbIM. 3aTO HeobxoAMMO NPeanosioXnUTb, YTO B
3MOXYy  «MacCCOBOro» CTPOUTENbCTBa MeraJanTu4yeckmnx
obcepBaTopun MacwTabbl 3TOro BAUAHUA OblIM MHOMO
bonblle, 4eM B HacTosduwee BpeMs. Takoe NpeanosioxeHme
onpaBaaHHO, Mbo cTeneHb BANAHUS COTHEYHOW aKTUBHOCTW
Ha KanmaT (noroay) n Ha buosornyeckme ABAEHUs 3aBUCUT,
BUAMMO, OT BeJIMYUHbI MAarHUTHOro MOMeHTa 3eMan — C
YMEHbLUEHVNEM MArHUTHOrO MOMEHTa CTeneHb BO30eNCTBUS
COJIHEYHOW aKTMBHOCTW Ha MapaMeTpbl cpedbl obuTaHusa n
OpraHu3Mbl, BO3MOXHO, BoO3pacTaeT. [lpoBepka 3ToW
rmnotessl — pgeno oOyaywero. WHTepecHbl, 0AOHaKo,
rnaneoreouisnyeckne pgaHHble, yKas3blBalowiMe Ha TO, 4YTO
MarHUTHbIN MOMEHT 3eMAn AO0CTUI MUHMMYMa KaK pa3 B
3Moxy, nNpeaLlwecTBYIOWY COOPYXEHUI TrpPaHANO3HbIX
acTpoHoMumnyecknx obcepsatopun (okosio 6500 neT Ha3an).

N HakoHeu, WHTepecHO cebe npencTaBUTb, Kakoe
MecCTo 3aHNManun pe3ysbTaThl AaCTPOHOMUNYECKUX
HabnooeHnn B cucTeMe OpPpeBHEW KyJbTypbl, FAe TaKylo
Ba>XHYI0 pOJib Urpasna Mmarmga, Mmudbsl n rge, Noxoxxe, CoOBCcem
He MHTepecoBa/INCb OTbICKAHWEM MPUYUHHBLIX CBSA3EW, HO
npunoasann ocoboe 3HayYeHUMe MHAUMBMAOYAJNIbLHOMY W
OonycKaan CywecTBOBaHME HECKOJIbKUX MNapassiefnibHoO
CYLLEeCTBYOWMNX WUCTONIKOBAHMN OOHOrO WM TOro Xe
HabnooaeMoro ABaeHUS.



APEBHUWE KAJNTEHOAPHBbIE
CUCTEMbI

C camMoro Havana nosnesHo oTaaBaTb cebe oTHET B TOM,
4YTO coymasnbHble QPYHKUUN KaneHaapsa ON9 HalWnx faneknx
npenkoB OblIM UHBIMW, HeXenun cenyac. B Hawwm AHU
KajleHgapb CYUTaAeTCd COBEpPLUEHHbIM, €C/In B HEM
yOOB/IETBOPUTESNIbHLIM  0Dpa3oM Uesloe  4YUCA0 CYTOK
cornacoBaHo C  OJINTENbHOCTbID  TakK  Ha3blBAeMOro
TpoOnn4Yeckoro roga (NpomMexyTKa BpPeMEeHU Mexay
nocnepgoBaTesibHbIMKM  npoxoxxaeHnammn  CosiHUa  4Yepes
TOYKY BeCEHHero paBHOOEHCTBUA). [peBHME KaneHaapw,
KakK npaBwio, NuWeHbl apuMeTU4eckon npocToTbl W
KaXXyTCAa HeonpaBAaHHO CJNOXHbiIMKW. Bo Bcex 6e3
NCKJDYEHNS  OpEeBHEeWWUX oYarax umBuamsaunmm. —
MeconoTtamuu, ErnnTre, [peuvn, NHovn, Kntae,
Me3oaMepuke — apeBHUe KaneHgapu 6biin NyHHbIMU NNBO
JIYHHO-COJIHEYHbIMW. B nocnegHem cnydyae TpeboBanoch
corjlacoBaTb CMeEHY JNYHHbIX a3 (CMHOOWYECKUN Mecsu,
29,53 cyToK) C roguyHbiMm asumxeHmem CosniHua (365,24
CYTOK). [ns Takoro corjlacoBaHua Heobxoammo OblNO
HaNTN KaneHOapHble UUKJbl, B KOTOPbLIX Llesioe yucne neT C
OOCTAaTOYHOM TOYHOCTbIO pPaBHSANOCH Obl ULenoMy 4ucnay
JNIYHHbIX MecsueB. TakoB 6bi1, Hanpumep, nepuon,



HangeHHoln B V B. 00 H. 3. rpekoMm MeToHoM, — 19 nerT.
Kasasnocb Obl, 3a4eM Takas C/NoXHOCTb? Wnn, ckaxem,
Halla KaJieHOapHasas Henend, He corjacymuwascsd Hu C
MPOOOJIKNTENIbHOCTbIO rofa, HU C OAJINTENIbHOCTbIO Mecsaua
— 3a4eM oHa?

Bce 3T yCNoXHeHUs, OAHAKO, MpeacTaB/ATCA
BMoJi1He onpaBAaHHbIMK U LenecoobpasHbIMU, €C/n y4eCTb,
4YTO OJ19 OPEBHUX KPpUTEpUeM COBepLUEeHCTBa KaJieHOapen
Oblna UX COrnacoBaHHOCTb HE TOJILKO C Ce30HaMu roga, Ho
M CO MHOTMMWU APYrUMU uUMKNaMu (putmamun) buocdepsl.
HNaxe B Xxopowo pa3paboTaHHON eauHOW KaJieHOdapHON
cucTeMe npoBeCcTU TaKoe CorJsacoBaHMe O4YeHb CJI0XKHO.
PeweHne aTon 3aga4vyn Hepegko OOCTUrasoCb UHbIM MyTeEM
— MPpUMeHeHneM O0OHOBPEMEHHO HECKOJIbKUX KaJieHOapen,
O0EeNnCcTBOBaBLWIMX MapasnenbHo. Hanpumep, B [peBHEM
Kutae, noMnmMo «0bblYHOro» NYHHO-COJIHEYHOI 0 KasieHaaps
N CE30HHOro CeJIbCKOXO3ANCTBEHHOro KaseHgaps, LWMPOKO
MCMnosb30BasCH bbiITOBOM 60-neTHUN LIMKJINYECKNIN
KasieHOoapb. Ha npuMmepe >3TonM KaneHOapHOW CUCTEMbI
HEeTpyOHO BWUAETb, KaK MMEHHO B Hee «BMOHTUPOBaHbI»
Ba)KHenLwme npupoaHbie putMbl. Ho CHavYyasna oCTaHOBUMCH
KPaTKO Ha 3TUX CaMbIX pUTMax.

Bunoputmosiornsa (xpoHobunosiorns).

OOWenpuHATO, 4YTO nepunoanyecknuin (LNKINYECKUn)
XapakTep QYHKUMOHMpOBaHMUA —  dQyHOaMeHTaJlbHoe
CBOWCTBO Bunonormyeckmx cucrtem. Jliobble dbuonormnyeckmne
nokKasaTesim U3MEHAITCA LUMKJIMYECKN, TaK YTO PUTMUKA B
LUNPOKOM AunarasoHe nepuonos MoeT HabnwoaaTbCsd Ha
noboM ypoBHe opraHusaynn. PUTMUYECKM NPOTEKalT BCe
bnonormyeckne  peakumm  (MOJNIEKYNISAPHLIA  YPOBEHD).
PutMmnyeckn paboTtaloT opraHennbl KNeTku (Hanpumep,
A0po  nyabcupyetr C  NepuoaoM  OeCATKU  MUHYT),
LUUKIINYECKN (PYHKLUMOHNPYIOT OTAEe/IbHblEe OpraHbl (cepaue,



nevyeHb N T. MN.), UNKJINYECKN MEHSAITCA usnonornyeckume,
ncuxmyeckne v gpyrme nokasaTesn uesoro opraHumsma.
PutMmka npucywa wu coobwectsaM opraHumimMoB. [NaBHO
M3BECTHbI KoNlebaHMa YNCNEHHOCTN NONyAAUNiA HACEKOMBIX,
pblb 1 MAEeKoONUTaALWMX — TakK Ha3blBAEMbIE€ BOJIHblI XXWU3HMN.
Yenoseyeckoe coobwecTtBo MNOAOYUHAETCA TeM  Xe
3aKOHOMEpPHOCTAM, TaK YTO MHOrMe nokasaTesnm B
coumanbHbIX CUCTEMAX TaKXe W3MEHAKTCA UUKINYEeCKU.
TakKoBbl, HanpuMmep, UWKJbl B NosBAeHUM 0CoD0 0gapeHHbIX
nogen (ognH U3 Hambonlee 4YeTKO Bblpa’keHHbIX MepnoaoBs
~55 neT), KBasunepumoabl B ToOKas3aTensdx pPbIHOYHOWU
DSKOHOMUKKN (y>Xe YMNOMAHYTbIN nepuon OKoNo 55 net
M3BeCTeH B Bapuvauusax KOHBIOHKTYPbl KaK «BOJIHbI»
KoHgpaTbeBa). Hann4ne PUTMNYHO npoTeKaLwmnx
MpPoLeccoB YCTaAHOBJIEHO W ON  ABJIEHUN  KYJbTYpPbl.
Hanpumep, KonmM4yeCTBEeHHbIe TMoKa3aTe/nn CTPYKTYpPb
MO3TUYECKNX TEeKCTOB PYCCKMX TMO3TOB B TeKYLEM
CTOJIeTUN BapbUpylT C nepuogamn -18 net n ~27 net.

Linknnyeckmn N3MEHSEeTCS YPOXKANHOCTb MHOTNX
CE/IbCKOXO3SANCTBEHHbIX  KyNbTyp. [axe B  HaleMm
cToneTun, npwu HaNM4YnUn PA3BUTbIX cucTem

3[1paBOOXPaHEHNA MHOrme »snuaemMnyeckme 3abonesaHus
TakKXXe UMeT nepunoanyeckyto cocTaBaswowyr. YTo
KacaeTcsa asnuageMmin (M 3NM300TUIA), MNpPOTEKalLWmx
CTUXNNHO, TO WX HACTYMJIEHUE U pPa3BUTUE UMEIDT HAPKO
BblPpa>X€HHY0 PUTMUKY (4TO BblIO B CBOE BpeMs [AO0Ka3aHOo
A. J1. YnxeBCcKuM).

BaxHenwasa ocobeHHOCTb BCAKOM OBuonormyeckom
PUTMUKN — €€ CUHXPOHM3aUMA C Nepunoanyecknmin
BapuaunsamMm napamMeTpoB cpenbl obuTaHumsa. U3meHeHus
buonorndecknx nokasatenem (OHM MNPOUCXOOAAT MO
«BHYTPEHHUM>» MNPUYNHAM — B OpraHm3mMax ecTb ocobble
«bnonornyeckme» Yyacbl) HEMPEMEHHO NPOUCXOAAT B TaKT C
N3MEHEHNSAMUN BHELUHWUX YCA0BUW. «buonormyeckme 4acbl»
BCe BpeMs «NoacTpamBatoTCA» MOA BHELIHWUW, 3aAatolunun
nepuoamnvyecknm curHan. CmbiCn 3TON «MNOACTPOMKKU» (OHa,



Mexay NMpoYnMm, HUKorga He bbiBaeT BMoJIHE TOYHOW) SICEH:
3TO OoAWH M3 cnocoboB npucrnocobneHnsa opraHMsMoB K
BHELUHeN cpene.

CUHXPOHM3NPYIOWMUMU CUFHaMaMN MOryT 6bliTb CaMble
pa3Hble du3ndeckmne areHTbl. Ba>XHO TONbKO, 4TOObI B
M3MEHEHNAX COOTBETCTBYIOLWEro nMnapaMeTpa BHELIHEN
cpenbl cogep>xanacb nepuoanyeckasa coctasndwowas. [Ans
CYTOYHON PUTMUKU CUHXPOHWU3ATOPOM BbICTYMAET PEXUM
ocBelleHHOCTU. Ecnm  3ToT (akTop nNo KakumM-nmbo
npnynHam «He paboTaeT» (Hanpumep, «BbIKJKYEH»
YCJIOBUAMN DKCMNEepMMeHTa), TO B KayecTBe QJaTyuka
BPEMEHU MOXET CAYXUTb KakKad-HMOyab Apyras npuynHa
— WN3MEHeHWus, HanpuMmep, B ypoBHe BCOAY MPOHUKAIOLNX
HW3KOYaCTOTHbIX 31IEKTPOMArHUTHbIX rnosen NIn
aKyCTU4YeCKnx (B HaCTHOCTU, MHPPa3BYKOBbIX) LLUYMOB.

3a 04YeHb penkKuMMU UCKIIIYEHNSIMU, KacCalowWwnMmnCcs
puTMOB C NepnmogamMm MeHee CYTOK (MUKPOPUTMBI),
nepunoabl U3AMEHEHNA BCEX CUHXPOHU3NPYIOLWNX areHToB —
He3aBUCUMO OT UX PU3NYECKON NPUPOLAbl — KOCMUYECKOro
nponcxoxneHnsa. CyToYHbIN, rO40OBOW Nepmnoabl — NpuMepsl
TpuBUaJibHbie N obuien3BecTHble. [N HEKOTOPbIX APYrux
nepnoaoB WX KOCMUYecKasds npupoda [0JiIroe BpeMms
OCTaBaJjlaCb HeunsBecTHoOW. PaccmoTpuM KpaTko Haubonee
MHTEepeCHbIe NPpUMEpHI.

B HacTosllee BpPeMs BbIICHAETCH, YTO BO BPEMEHHOW
opraHmsaunn duocdepbl O04eHb LUMPOKO pPacrnpocTpaHeHa
OKOJIOHeOeNlbHas pUTMMKa (B HeKoTopble clale)¢’
oTyeT/IMBee BblpaxeH nepuon 13-15 pgHen). 3ITa
UVKJIMYHOCTb B 3HA4YUTEJIbHOM Mepe CBfi3aHa C Tak
Ha3blBAEMOWN CEKTOPHOW CTPYKTYPOU MexXnaHeTHOW cpeqbl
N MNMeeT COJZIHeYHOe npoucxoxageHue. B onpegeneHHbIX
MHTepBasiax gosarotr Ha ConHue CcuioBble  JIMHUWU
COJIHEYHOr0 MArHMUTHOro nona HanpasneHbl nnbo oT
ConHua, nnbo K Hemy. KopnyckynsapHoe nsnydeHne ConHua
(ConHe4YHbIN BeTep) «BbITACrMBaAaeT» CWUJIOBblE JINMHUKN B
MeXnsaHeTHy cpeany. Ha opbute 3emnm nony4vaeTcs



KapTuUHa  4epefoBaHUA  MOJASAPHOCTU  MEXMJIaHETHOro
MarHnTHoro nond. ObblyHO 6biBaeT nNMbo YyeTbipe, NMbBO ABa
NoOoobHbIX CeKTopa C pa3HbIMW HanpasaeHUaMWU. Bca 3Ta
KapTUHa TMoBTOpsaAeTca C nepunogom BpaweHunsa ConHua
(okono 27 pHen). 3emMnda npu CBOEM OBUXXEHUU No opbuTte
rnocnenosaTesibHO nMNonagaeT B CEeKTOpPbl C  pPa3HbIMU
3HaKaMM  MeXIJIAHEeTHOro MarHuTtHoro nonsda. Ecnaum
CEeKTOPOB 4eTbipe, CMEeHa 3Haka NnoJsia NpoucxoauT pa3 B
HeLoeso, eCcqIn CEKTOPOB ABa — CPenoHUN MHTepBasa Mexnay
CMeHaMN 3HakKa OKOJI0 OBYX Hepdesb. [lpn cMeHe 3Haka
MeXNJIaHeTHOro MarHUTHOro NoJsia 3eMHas MarHuTocdepa
MCMbITbIBAE€T HEKOTOPYK MNepecTpPonKy, 4Y4TO CKa3biBaeTCs
(yepe3 onpeneneHHy UEMNoYKY MNPUYMNH-CNEenCcTBUN) Ha
MHOIMX nMnokKa3aTenax cpenbl obuTtaHua. [llepecedyeHune
CEeKTOPHOW TrpaHuUbl COMPOBOXKAAEeTCA BapuaunamMum B
BeJINYnNHeE reo3/IeKTPUYeCcKoro nons, BEPOSATHOCTM
MOSABJIEHUA TPO3 B HEKOTOPbIX pPernoHax, B YpPOBHe
HAMPSAXXEHHOCTU 3/1IeKTPOMAarHUTHOro (PoHa. XapakKTepPHbIN
BPEMEHHON WHTEpPBaJl CMEHblI MNOrofbl — «CUHOMNTUYECKas
ONNHa» — TakxXe npubnmsantenbHO paBeH Hepene u,
BUOMMO, (PU3NYEeCKNU CBA3aH C repecedyeHneM 3eMJien
CEKTOPHOW rpaHuubl. Ha Oonblwnx MHTEpBasaxX BPEMEHU
CEeKTOpHasa CTPYKTypa yCToOM4YMBa, HO OT CJlydass K CJiyyato
ONNTENbHOCTb CeKTOopa HEeCKOJIbKO MeHseTCs, TakK 4To
OKoJIoHefeNnbHasa (okonogByxHedesibHas) PUTMUKa cpenbl
obntaHnda, cBsAA3aHHAA C MeXMNJaHeTHbIM MarHUTHbIM
MoJieM, 3TO UWUKJIbl, @ HE TOYHO PUKCUPOBAHHbLIE Nepunoabl.
OkonoHepgenbHass UUKJINYHOCTbL €CTb W B Bapuaumax
COJIHEYHOW AaKTUBHOCTW, TaK 4YTO ecanm Obl CceKTopHas
CTPYKTYpa  MeXxMnJjaHeTHoM cpenbl nepectana  bbl
HabnogaTbCcs (Ha Kakoe-To BpeMs B 0COObIX YCNIOBUSAX 3TO
BO3MOX>XHO), OKOJZIoHeOeNbHas pUTMUKa cpedbl obuTaHus
OTHIOOb He ncyesna 6bl.

Mopasnsowee 60bLUINHCTBO apyrunx PUTMOB,
M3BECTHbIX B XpoHObuonormm (okono mecsua, okosno 260
OHeWn, okKono 2 netr u T. T1.), CUHXPOHU3UPOBAHO C



rapMoOHMKaMm Bapuaunun COJIHEYHOW aKTUBHOCTU, Yeu
«OCHOBHOW» UMK COCTaBNsgeT OKoJio 11 ner.

MepBOOLITHBLIN OXOTHUK U coObupaTenb, pa3yMeeTcs, He
MOl He 3HaTb O Ba)KHENLWNX BMONOrnMYecKuUX UMKIax — nx
y4yeT BO MHOIMmMx csy4dasax 6bis XXM3HEHHO HeobxoauMm. Passe
MOXXHO 6blJI0 HE 3aMeTUTb UUKJIMYHOCTU B Pa3MHOXXEHUN
MeNKUX MJieKonuTamwmnx? Nnnm Tak Ha3blBaeMble BOJIHbI
pocTa — PUTMUKY TMPUPOCTa XUBOTHbIX (~10-12 nHen)?
NWnn nepuoaobl B MJIOOOHOLWEHUW, B MOPa>KaeMoCTu
eCTeCTBEeHHOro ypo)Xad HaCcekKoMbIMU? DMMNpUYeckumne
3HaHMA B 6BunopuTMonornnm penaanm BO3MOXXHbIM MPOrHO3
MOro4HO-KJIMMATUYECKNX  U3MeHeHUn, 3PPeKTUBHOCTU
OXOTbl, BPEMEHW HacTynneHus ocobo HebnaronpuATHbIX
cobblTn  (anunagemun). KadyecTBO TaKMX  MPOrHO30B
CTaHOBWJ1I0Cb, BEPOATHO, YCJIOBUEM BbIXXVNBAEMOCTHU.

MoOXXHO caenaTb ewe OAuH wWar N NpenrnosioXnTb, 4YTO
npy ¢OPMMPOBAHUN TPON3BOLACTBEHHON U COUMANIbHON
PUTMUKN NepBOObITHON O6WMHBLI YYUTbIBAZIUCb PUTMbI B
PAa3MHOXXEHNWN YesloBeKa W XXUBOTHbLIX. [OS19 BbI>XWBaAHUA
MnJiemMeHn, CyLwecTBOBaBWEro B MpeaesibHO CYpPOBbIX
YCNOBUAX, BaXXHO OblZI0O KOHTPOJIMPOBATb HE TOJIbKO
YPOBEHb cobCcTBEHHOI0 BOCMPOMN3BOACTBA, HO n
perynmpoBaTb €ro KadecTBeHHble napameTpbl. Ocobn
dun3nydeckn cnabble, C HEHOPMaAbHOW NCUXNKOW (Hanpumep,
C NOBbILLEHHOWN arpecCmMBHOCTbLIO) CTaHOBUANCL 06y30M AN
naemeHn. lMo3ToMy Ka)keTCs BMOJIHE BEePOSATHbIM, 4TO B
nepBobObITHLIX coobwecTBax Yy4yuTbiBanacb M pPUTMUKA
natonornn bepeMeHHOCTM (0ONH U3 XOPOLLO BbIPa>XE€HHbIX
nepuoanoB — OKOJI0 11 fieT), U UMKIINYHOCTb B MOSABJIEHUN
MOTOMCTBA C MOBbILUEHHOW XXN3HECNOCOOHOCTLIO.

PaKTopbl, CUHXPOHM3UPYIOLLME  MHOTMEe  BaXXHble
brnonormnyeckmne puTMmbl (OKOIOHEeA e bHbIE, OKOJIOMECHAYHbIE,
OByxJieTHMe w”u T. O.), He MOryT HenocpeacTtBeHHOo
HabnoaTbcsa. OgHaAKO PUKCaAUUN N NPAKTUNYECKOMY Yy4eTy
OOCTYMHbI, KakK nMnpaBuio, «3ajgatouwme»  (ornopHble)
nepunoabl. OkoJsioHepenbHas pPUTMMKA Nerko



«oTCnexunBaeTcsa» no das3amM JlyHbl: B rofbl BbICOKOIO
YPOBHS COJIHEYHOW QaKTUBHOCTW nMnepuon CMeH 3HakKa
MEXMJaHEeTHOro MarHUTHOro nonasg OOBOJIbHO TOYHO
COBMNafaeT C CMHOANYECKMM nepuoaom obpaiwieHnsa JlyHbl,
[MosTOMYy MpoxXoXaeHune CEKTOPHbIX rpaHunL
(cooTBETCTBYOLWMX onpenesieHHoON ha3e OKOJIOHeOEeNIbHOrro
LLIMKA) B 3TU 3SMOXM COMPSXEHO HenocpeacTBeHHO C
KaknMn-to dasamm JlyHbl. YTO KacaeTca PUTMUKU
COJIHEYHON AKTUBHOCTW, TO OCHOBHOW nepuon 3STUX
Bapunauum (11 net) nerko HabnwgaeTca rno nNnepemMeLLeHnto
ApPKOW MJaHeThl FOnnTepa OTHOCUTEJIbHO 3Be3[
(cnpepuyeckun nepuon obpauweHuna HKnutepa — 11,9
roga). bonee noapobHO 3T BONPOCHI Mbl 06CyaAnM Mo3xxe. A
Tenepb BEPHEMCSH K HEKOTOPbIM ocobeHHOCTAM 60-neTHero
BOCTOYHOIr0 KaneHgaps.

12-neTHni KaseHgapb XUBOTHbIX U MPUPOLHbIE
PHUTMBI.

Mo cnoxuBwenca Tpaamunum BO3HUKHOBeHMEe 60-
NleTHero KaneHgaps OTHOCAT K 23rnoxe npaB/ieHus
NlereHaapHoro KNTanckoro mMmnepartopa XyaH-gu (26 B. 0o
H. 3.). HekoTopble wuccnepgoBaTesnn nonarawT, 4Y4TO 3Ta
KaJieHOapHaa cuctema saBnsdeTcs euwe bonee aopeBHeEW n ee
OCHOBHbIE 3/1EMEHTbI 3aMMCTBOBaAHbI KUTanLaMmn y Ko4YeBbIX
nnemeH LUeHTpanbHoOM A3un. Ee YyCTpPOMCTBO BKpaTue
TaKOBO: KaXXAblW rod BHYTPW OAHOI0 NOJIHOIO LUMKJa UMeeT
ONBOMHOE Ha3BaHMe. IOTU Ha3BaHUSA OTParKaktT CJIOXKHYIO
CUMBOJINKY  OPEBHEN BOCTOYHOW HaTypdwuocohpun,
BKJIIOHAOWEN npencTtaBaeHns 0 NATU OCHOBHbIX 3J1IeMEeHTaXx
Mupa (oroHb, 3emnsd, M™MeTana, BOAA, HOepeBo), WuX
ONaNeKTUYeCKNX KavyecTBaxX («MHb», «SAHb») N UX «3E€MHbIX
KOPHAX». «3EeMHbIX KOpHeW» BCero ABeHajuaTb, 4TO
COOTBETCTBYET 12-IeTHEMY >XWUBOTHOMY ULUKAY (Mbllb,
KOpoBa, Twurp, 3asu, JApakoH, 3Mes, Jowajdb, OBUA,



obe3bsHa, Kypuua, cobaka, CBUHbS). 60-N1€THUN NHTEpPBa
BKJIlOHAET 5 TakKuxX UUKAOB MO 12 «JIYHHbIX» NeT, npuyem
Yncno gHem B roay MoxeT 6biTb 354-355 mnm 383-384.
Ecnnm ncnonb3oBaTb Ha3BaHUSA XWUBOTHbLIX AJ19 12-neTHero
UunkKna, TO Ka>X bl ron 60-neTHero MHTepBana
OOMNOJIHUTENIbHO  KOAMPYeTCs C MNOMOLWbI  LUBETOBOM
CUMBOJINKW. Hanpumep, rog oBUbl, MPUXOOAWMNCA Ha 8-1,
20-n, 32-n, 44-n wn 56-n rogbl 60-neTHero uuMkKnNIa
MMEHYeTCs, COOTBETCTBEHHO, Tak: benasa osua, fanee —
yepHas, CUHAS, KpacHas, XesnTtas. KaneHpapb
KOppekTunpoBasncs, Bumaumo, HabnwoaeHunamm HKOnutepa wu
CaTypHa (cooTBeTCTBEHHO 5 1 2 obopoTa 3a 60 neT).

B onncaHHOM cUCTeMe HEeTPYOAHO 3aMeTUTb HEeKOoTopble
N3BECTHble cendac puTMmbl buochepbl. CobcTBeHHO 60-
NeTHUW UMK JaBHO WU3BECTeH B Bapuaumax TOJNLWUHBI

KoneL, [OepeBbeB, O/ HEKOTOPbIX PErnoHoB — B
YPOXKANHOCTK, 4YTO O0ObACHAET ero npucyTcTBue B
noTpebunTenbckmx LLeHax (ynoMsiHyTble «BOJIHbI

KoHapaTbeBa»). B nHaekcax CO/IHEYHOWM aKTUBHOCTWU ITOT
nepunog HaaexXHo He oOHapy>XeH, HO OH MOCTOSHHO
MOSABIAETCA NPU aHan3e reoMarHUTHbIX UHOEKCOB (4TO, Mo
MHEHMIO HEKOTOpPbIX uUccnenoBaTesnien, ykasblBaeT, Ha ero
YNCTO reousnyeckoe npoucxoxxaeHume). 12-feTHn Uukn
YMEeCTHO COMnoCcTaBuUTb C OAHMM N3 OCHOBHbIX PUTMOB
brnocdepsbl, cCONpsAXeHHbIM C 11-1e€THUM LUMKIIOM COJTHEYHOW
aKTUBHOCTW. Pasnnyme B ~1 ron cnegyert oTHeECTU, BUANUMO,
3@ CYeT KOpoTKoro (TpuM C nMONOBUHOW CTOJNIETUSA) V
HenpencTaBUTENIbHOr o pana TenecKonnyeckunx
HabnooeHnn. NManeoreousnyeckne aaHHbie MOKa3bIBAlOT,
YTO Ha MNPOTSAXKEHUMN OJINTENBHOr0 WHTEpPBasla BPEMEHU
(oKONo pecsaTKa ThICAY JNeT) cpeaHune 3HadYeHUda 3TOoro
LMKAa rpynnupyloTcsd B OCHOBHOM OKOJIO ABYX 3HAYeHWUN:
12,5 roga n 11,9 roga. Kak oTMeTuna COBETCKNUNA aCTPOHOM
B. ®. 4YncTdakoB, un3-3a KOPPENAuUMOHHOW CBA3UN MexAay
ONNTENbHOCTLIO UWMKJIA WU ero «amnamTtygown» cnenyer
OXXMAOaTb, 4TO OJZINHA UWMKa CcoCTassifgNa 12-13 neT B anoxu



ONNTENbHbLIX MOHMXXEHUW YPOBHSA COJIHEYHOW aKTUBHOCTU
(okosio 1000 n 3500 net mo H. 3.). Bnpoyem, mncnonbsys
KaTaJsior 4yucesn Bonbga (3TOT MHTerpasbHbIN MokKasaTeslb
YPOBHSA COJIHEYHON aKTUBHOCTU N3BeCTeH ¢ Hadana XVl B.),
HeTpyaHO ybeaouTbCs, 4TO ONa 12-neTHero >XWBOTHOIO
LVKJIa U B Halle BpeMs MaKCUMYMbl COJTHEYHON aKTUBHOCTM
NMPUXOAATCS, KaK NpaBunlo, Ha BMNOJIHE onpenesieHHble rogbl
— Yauwle BCero Ha roabl oBuUbl U o06e3bsHbl. OTClHOAA
creflyeT, 4TO U cenyac 3TOT KaJiIeHOapb MOXXEeT BbIMNOJIHATb
CBOM MPOrHoCTUYeCcKne PyHKLnN,

[encTtBnTenbHO, OKa3blBAaeTCd, 4YTO B nocjegHune
MnonTopa CToNeTund rogbl MUHMMYMa COJIHEYHOWM aKTUBHOCTU
MPUXOAATCH Ha rodbl TUrpa M 3anya. Ha 3Tn roabl NnagatoT
3aCyxn B cpefgHeasmaTckmx cTenax. Camble CypoBble
benctema ckotoBonoB CpeaoHen A3uMM — [OXKYTbl, KOraa
MPONCXOOAUT MACCOBbIN Nafe)X CKoTa, NPUXoLAATCA Ha rogbl
3anua. B obwem, paccMmaTpmBaeMas KaneHgapHasa cuctema
npu YyMenoM ee WCMoJsIb30BaHUM M03BOJIA1Ia, BUOUMO,
npeaBuaeTb HacTynJleHMEe HEKOTOpPbiX HebnaronpusaTHbIX
cobbiTnn (3NnoemMmm — 3NM300TUN, 3aCyXU U T. M.).

Ewe oAVH aprymMeHT, CBUOETENbCTBYIOWUN 0 rNyboKoMm
3K0JI0rM4eCcKoMm CMbIC/ie 60-neTHero KaneHpap4d
XXUBOTHbIX, — 3TOT LUK QUrypupyeT B peKkoMeHaaumnax no
NMPUMEHEHNIO OpeBHeWLWero TeparneBTUYeCcKoro cpencrsa
BOCTOYHOW MeaAUUWNHbI — WUrJoyKaJsibiIBaHNA (aKYyMyHKTYpPbI).
Kak Wn3BeCTHO, B aKyNyHKType Ba)XXHOe 3HayeHue
npugaeTca WU CYTOYHOMY U MeCsA4YHOMY  (NTyHHOMY)
bnoputmam. N cornacHo gpeBHeMy MeaANLUNHCKOMY KaHOHY,
BO34EeNCTBME Ha onpefesieHHble aKTUBHbIE TOYKU C LLesibio
nobntbca BO3MOXHO 6onbllero nevyebHoro 3sdpdekTa
OOJIKHO Y4YUTbIBaTb pa3y OCHOBHbIX KaJIeHOAPHbIX LWKJI0B.
JIlobonNbITHO, 4TO CBA3b COCTOSHUSA AKTUBHbLIX TOYeK C
ypoBHEM reodn3ny4eckom BO3MYLLEHHOCTN eBpoONnenckas
Hayka obHapy>Xmnna CoBCEM HeaaBHO.



KaneHgapb opeBHNUX Mans.

Ewe oOuH npuMmep KaJieHOapHOM CUCTEMbl, SBHO
yYUTbiBalOWEN BaXkHble OMoONorm4eckne puTMbl, — CYeT
BpeMeHn y Mand, Haubonee pa3BuToNn U3 OPEBHUX
umsmnusauynmin Hosoro CseTa. YCTaHOBJIEHO, 4TO Maus
MCNONb30BannN (Kak N OpeBHUE KUTaunubl) OOHOBPEMEHHO
HEeCKOJIbKO KaJiIeHOapHbIX CUCTeM, CBSA3aHHbIX AOpyr C
OPYroM npu nNoMoLLn COBOKYMHOCTU LMKNOB. [lasieko He Bce
B 3TUX KaJleHO4apsX ACHO, HO He Mo4JIeXXUT COMHEHWI0, 4TO
CesIbCKOe XO35MCTBO Mans peryampoBanocb «0bbl4HbIM>»
COJIHEYHbIM KaJsieHgapem, rge 4Yucno JgHem B roay
cocTaBnsaAno 365 (Tak Ha3biBaembll «xaab»). Kpome TOro,
NPUMeHAaNcs roaoson wuHTepBan B 360 gHem («TyH»),
coctoaBwun n3 18 20-gHEBHbIX MecCsueB; WUCMOJIb30BaJICH
eLle NYHHbIN KaneHgapb U 0cobbln pUTyaNnbHbIA KaneHOapb
C 04eHb KOPOTKMUM rogom B 260 aHen («UoNbKUH»). MeHHO
B 3TOM KaJsieHgape durypupyet 13-goHeBHasa Hepena —
CTOJIb XXe, Ka3anocb Obl, Henemnas eaMHuUa cyeTa, Kak u
Halwa eBponenckas cemmaHeBka. Ecnm Hu4ero He 3HaTb 00
OKoJIoHedeNnbHOW (oKonoAByxHenesibHoM) 6uonormn4eckon
PUTMUKE, MOHATb MOSABJIEHNE 3TUX CTPaHHbIX NepuonoB B
KaJleHOapsax pewnTeslbHO HEBO3MOXHO. [lBaguaTUAHEBHbIN
MHTepBan (Mecsal), BCTpeYalwwMnNcs B pacCMaTpUBaEMbIX
KasleHOapsax, CKopee BCero, CBA3aH C «MajibLEeBbIM» CHETOM
— OH Ha3blBaeTCsd «BWHaNb» (4enosek, uMmewwun 20
nasbLeB Ha pykax M Horax). Ho «geBaATUMOHEBHa» — eule
OOVH BUL HeOesnn y Mana — CKopee BCero, TakXxe mMmeer

bnopuTMoNornyeckoe MNPOUNCXOXKAEHME. BHe
bnopuTMoNorMn  TPYOAHO TMNOHATb U MPOMCXOXKAEHME
LLOJIbKUHA, 6113Koro K nepuoay Co3peBaHus

4yesioBeYeCcKoro nJjoaa.

Ons BblpabOTKN CTONIb CNOXKHbIX KalleHOapPHbIX CUCTEM,
NO3BOJIAOLLNX pernamMeHTMpoBaTb couMnanbHyto 7
XO3ANCTBEHHYD aKTMBHOCTb NepBOObITHOW OOWMNHBI B



corjlacum C eCTeCTBEeHHON putMukon  brnocoepsl,
TpebyloTCca, 04eBMAOAHO, O04YeHb OonbluMe WnHTepBasbl
BpeMeHu. HeooHOKpaTHO npeanpuHUManNnNCb MOMbITKU
OLEeHUTb MOPAAOK BeJSINYUHbLI 3TOr0 BPEMEHHOro oTpeska. B
HacTosLllee BpeMs Takas OLeHKa CTaJla BO3MOXXHOW B CBSA3U
C 3aMeyaTesibHbIMN  apXeoJZIOrM4YeCKUMN  OTKPbITUAMMN,
CYLEeCTBEHHO W3MEeHMBLUMMW Hawe npeacrtas/ieHne o
yesioBeke naneosinta. [loxoxxe, HayalbHble CTagun
CO30aHUA CNOXXHbIX KaneHgapem — Tuna TOJIbKO YTO
PaCCMOTPEHHbLIX — MOXXHO HernocpeacTBeHHO HabnwaaTb.
N Takme cobbiTUa [0MKHblI OblTb OTHECEHbI K BEPXHEMY
naseonnty — 20 TbIC. 1IeT TOMY Ha3aj.

Camebie APEBHUNE KaJiIeHLgapPH.

MHorme npegmeTbl, HaWOeHHble Ha MecCTaxX CTOSHOK
nasieoIMTUYEeCKOro 4esioBeka, YyKpalleHbl OpHaMeHTOM,
06bl4HO 04YeHb HeCcNOXHbIM. CyTb OTKPbITUA, O KOTOPOM
naoeT peyb, COCTOUT B TOM, YTO BO MHOIMMX CJ/lydasx TakKoun
OpHaMEHT npencrasnseT cobon KaJIeHOapPHYIO
nuKTorpammy. YoegmntenbHble goKa3aTeslbCTBa 3TOMY Obin
rnosay4yeHol B 60-x rogax He3aBMCMMO B Hawen cTtpaHe b. A.
®PposIoBbIM N XYPHAJIUCTOM U nucatenem A. MaplwakomMm B
CLIA.

6. A. ®ponos npoBen feTasibHOE U3y4YeHne OpHaMeHTOoB
Ha NOYTU  OBYXCTax ManeosIMTUYeCcKNnx npenmertax
EBpOasmaTckoro KOHTMHeHTa. OOHapyXXunocb, 4TO AO/14
3/1IeMeHTOB OpHaMeHTa XapaKTepHbl rpynnmMpoBKK no 5, 7,
10 n 14. Hanpumep, Ha bpacneTe, Bbipe3aHHOM U3 OMBHA
MaMOHTa (cTosiHka Me3uH y p. [ecHbl, Henoganeky OT
YepHurosa), HaHeCeHbl HAaCe4YKN NPOCTeNLero opHamMeHTa:
Mo Kpakw Kaxaonm nnactuHbl 6pacneta (nx Bcero 5)
Hape3aHbl rpynnbl JUHWUMA nond yraom 45° OTHOCUTENbHO
Kpada nnactuHbl. OKa3blBaeTCsd, Yepe3 Kaxable 14 yepToyek
X HanpasneHne MeHsaeTca Ha 90°. [IBe Takume cepun cC



n3MeHeHneM HaksioHa (14 + 14) MOXXHO COnoCTaBUTb, MO
Mbicnn b. A. ®posioBa, C JIYyHHbIM MecaueM — HapacCTaHuem
Ancka JlyHbl 00 MNOJIHONYHUSA W nocsaeaywwmm  ero
ybbiBaHneM 0o HoBOJslyHUA (28-29 nHen). bpacneT, Takum
obpasom, npeactasngeT cobon Kak 6bl HAPYYHbIN NYHHbIN
KaneHaoapb. bonee Toro, obuiee 4YMcao Haceyek CyMMapHO
Ha BCexX NATW nnacTuHax coctaBndetr 560 — yaBoeHHOe
yncno 280 (10 nyHHbIX MecdAueB, OJIMTENbLHOCTb UWMKNA
bepeMeHHOCTN). AHanorun4yHble 3aKOHOMEPHOCTN
obHapyXuBalTCa M Ha Jpyrom 6pacnete M3 TOW XKe
CTOSAHKN. B 6onee CNOXHOM pPUCYHKE OMATb MOXXHO
0bHapyXnNTb rPynnmMpPoBKY 3/1eMeHToB no 7 n 14, HanTwu
yucno 282 W AOMOJIHNTENbHO OTbICKAaTb COOTHOLUEHUe,
faiouiee 4ucao [OHen CcoJsiHe4yHoro roga (366 ngHen).
EcTecTBEHHO MNpPeanonoXXnUTb, YTO ITOT KaJiIeHOapb Mor
CNYXXWUTb OJ19 YCTAHOBJMIEHNA COOTBETCTBUA MexXxay da3aMu
JIyHbI U ce30HaMW ropfa. Takasa CcNoXHasa CTPYKTypa
OpHaMeHTa BCTpeYaeTcd He Bcerna. Bo MHormx cny4dasx
Hape3kn Ha dparMeHTax OuBHEN, KOCTAX, KaMHSAX
COOTBETCTBYIOT 4YuUCNy OHEW B OOHOM WAMN AOBYX JIYHHbIX
Mecdauax (rpynnmpoBka no 7; rpynnbl 3/ieMeHToB no 5 n 10
OTpa>kakoT, BUAMUMO, «MaJibLUEBbIN» CYET).

B 2To Xe BpeMda aMepukaHel A. MapllakK Hallesn o4YeHb
OnnM3kme K OnuncaHHbIM  «KaJieHOapHble MOTWUBbLI» B
HEKOTOpbIX 06pa34ymKax HaCKaJIbHOr0 WCKYCCTBa Mnellep
NcnaHun. B ogHoM cny4dae (newepa KaH4anb-ge-Maowma, 7-
€ ThbiIC. OO H. 3.) 6billa pgaxe npocTto wusobpakeHa
nocsieaoBaTeNIbHOCTb JIYHHbIX (ha3: OT MOJI040ro Mecsua K
MOJIHOJIYHUIO U JaNiee K NMPOTUBOMNOJZIOXKHO HarnpaB/IEHHOMY
cepny JlyHbl nocnegHen 4eTBepTHU.

O4yeHb nNpaBaonNoAobHLIM KaXXeTcsa npennosloXXeHue,
4YTO MMEHHO B TY AaJIeKyl0 3MoXy YesIoBeK CTasl npuaaBaTh
ocoboe 3HavyeHume 4ucny 7, wurpaBlleMY nNo3>Xe, Kak
N3BECTHO, Ba>XHY0 POJib B UCTOPUN KYJIbTYPbI (CEMb LIBETOB
pagoyrun, CeMb CMEpPTHbLIX FPEXOB, CEMb 4YyaecC CBeTa, CEMb
rnepcoHakem — repoes Mudos u T. n.). Cpean pasINyHbIX



rmrnoTes MPOUCXOXXOEHUSA «Marmn4yeckom» ceMepKu
KKOCMUNYECKNN»  BapWaHT, CBHA3aHHbLIN C YJIEHEHUEM
JIYHHOro Mecsua, JAyMaeTcs,, caMbll ybeaunTenbHbIN.
ObHapyxeHune okonloHeaenbHON DMOoNOrnYeckomn PUTMUKN
MO3BONISIET CYUTaATb, 4TO AN9 NepBOObLITHOrO OXOTHUKA C
ero  ocCTpow HabnoaTeNbHOCTbIO  JIYHHbIW MecsL,
eCTeCcTBEeHHO pacnanasncs Ha HeaesNbHble (nnn
OByXHenesibHble) NWHTepBasbl. Benb C Takon
NepuoanNYHOCTbIO MPOTEKAJI0O CTOJIb Ba)KHOE SIBJIeHMEe, Kak,
CKa)keM, CMeHa norodbl (B yMepeHHbIX WmnpoTax). To, 4To
Mbl Cenyac Ha3Baan Obl rurmeHom matepun un pebeHka,
HensbeXxHo O0J1KHO OblN0 cegoBaTh 3TOM Xe puTMuke. (B
HedaJ/iIeKoM MNpowsioM Yy y30eKoB A1 HOBOPOXOEHHOIO U
POXXEeHWULLbl CHNTanmMm ocobeHHO onacHbIMU MNATY0, CeAbMYIO
N OEeBATYHO HOYb TMocse poaoB.) K coXxaJjieHuw, B
COBPEMEHHON XpoHoburonornm OKOJIOHeaebHas
LIMKJINYHOCTb — MaJZlIon3y4eHHoe sBJsieHue. VIHTepecHo, 4To
coobuwieHne, coaepxalwee ybeantenbHoe obocHOBaHME
peasibHOCTN CEMUAHEBHbLIX Bapuaunin B U300 NYECKUX
MnokasaTensax 4esioBeka, onyb/nMkKkoBaHO B Hallen CTpaHe
bonee nonyeseka Ha3an. Cenyac, BNpoYeEM, Mbl 3HAEM, 4YTO
OCJIOXKHEHUA MNpU  WHMapKTe MuUoKapaa B  Aaseko
OTCTOAWMX APYr OT Apyra ropogax rnponucxoaaT CUHXPOHHO
C KBa3sunepuogoMm 6 pagHenm =1 peHb. YTo obocTpeHusd
LIN30MPEHUN MNOAHUHAIOTCA TOW >XEe 3aKOHOMEPHOCTU
(nepunoabl okono 5, 7 n, BoamoxxHo, 9 aHen). YTo noagodbHas
LUWKJINYHOCTb €CTb Yy DakKTepuin n, BEPOATHO, Y pPacCTEHUN.
YTo oOKosioHedesnbHble Bapuauum MOXXHO HabnwgaTb Ha
XUMNYECKNX peakumax. W Bce-Takn, MHOroro, YToO
MPakKTU4YeCKN 3HaM O HeOesbHOW pPUTMUKE  Haluun
rnpaLLypbl, Mbl, MOX0XXE, NOKa HEe 3HaeM.

CTaTucTtnyeckmmmy pesysibTaTaMm O MasieoSINTUYECKUX,
OpHaMeHTax, coAepXalWmnx «ceabMuuy MOHEN», Halun
3HAHUSA O  [OPEeBHeNwWnx KaleHpapsax OTHIAb  He
ncyepnoiBatoTCAa. B nocnegHue roabl UCCenoBaHUSA B 3TOM
HarmpaB/JIEHNN MPUBESIN K HaxoAKaM CaMbIX HaCTOALWNX



KaneHpgapen. WNx wu3y4eHMe p[JaJjieko He 3aKOHYeHO, HO
rnepBble NnpeaBapuTesnbHble pe3ynbTaTbl NPOU3BOAAT, HALO
npu3HaTb, CWJbHOEe BMNeyvyaTheHne. Hawbonee, Ha Haw
B3rnan, 3amMedaTteneH AYMHCKUW KaJiIeHOapHbI »Xe3n u3
ouBHA MamMoHTa. OH Obin HampgeH B 1972 r. Ha MecTe
O4HOro 13 gpesHenwnx B Cnbupun noceneHMn naseosnTa B
OKPECTHOCTAX . AYMHCKa. I3TO TOT CaMbI PErvoH, rae,
CKopee BCero, BO3HWK PACCMOTPEHHbLIN Bbille 60-1eTHUNn
3KO0JIOrNYeCcKunin KaneHgapb. Bo3pacT rnoceneHns
oueHmBaeTca B 18 TbIC. neT. Xe3n npencrasndeT cobown
dhannn4yeckon opMbl CTEPXXEHb, MOKPbITbIN CMUPaJibHbIM
Y30POM U3 MUHMNATIOPHbIX JIYHOK. Ha mepBbin B3rnsn y3op
He nmeeT Kakoro-nnbo CMbICNa, Kpome YNCTO
«OpHaMeHTasibHOro». OaOHakKo nMoAcyYeTbl  JIYHOK  He
OCTaBJIAOT COMHEHUW B TOM, 4YTO XKe3J1 ABJISETCA 3HAKOBOW
cuctemon. Ee aHanus, nposefgeHHbIn A. . ApyCTaMsAHOM,
MO3BOJINA BbISBUTb Cleayolimne Ba>KHble geTalln:

1. N3 HekoToporo Habopa uenbiXx 4Yucen ynpaeTcs
nony4ynTtb AapobHoe 4mcno, paBHoe 29,53 (4ncno cyTok B
CMHOONYECKOM MecsLe).

2. Yncna, copnepXxawmecs B «OpHaMeHTe», AOoMnycKatoT
pa3bueHne Ha Tpu rpynnbl (KnacTtepa). YoaeTcsa nokasaTb,
YTO 3TWU TrPYyMnNbl OTHOCATCA K TPem nepuojam,
COCTaBJIAOLWMNM YNCIIO CYTOK B OPaKOHNYECKOM,
CUHOONYECKOM U TPOMMUYECKOM rogax.

3. NonHoe 4ncno 3/1eMeHTOB «OpPHaMeHTa» CoCTaBndaeT
YNCJI0 CYTOK B TPeX JIYHHbIX roaax.

4. B pacnosioXXeHnnm 4yucen HACHO nNpocMaTpuBaeTCH
3aKOHOMEPHOCTb, MO3BOJIAIOLWAs pacCMaTpPMBaTb XXe3J1 Kak
BbIHNC/IUTENIbHOE YCTPOUCTBO, Onepupytolee Ba>xXHENLLINMN
KaneHOgapHbIMU Nepnoaamu.

B3AaTble M30/MPOBaAHHO, 3TU pe3ysibTaTbl — Y4YUTbIBAA
BO3paCT HaxoOOK — Mornam Obl NoKa3aTbCA COBEPLUEHHO
aHTacTnyeckmmn. Bce peno, ogHako, B TOM, 4YTO 3Ta
Haxo4Ka He eaunHn4Hoe sABseHue. [Nna 3Toro »Ke pernmoHa
MMEKTCA U gpyrme HaxoOKu CTOJIb »Xe, BUOANMO, CJIOXKHbIX



aCTPOHOMUNYECKUX MUKTOorpamm. Ewe oAnH WNHTEepeCHbIN
npuMmep — oXKepesibe C NogBeckaMmm 13 rnaneosIMTNYeCcKoro
norpebeHna 6am3 c. ManbTel (80 KM oOT WpKyTCKa).
MorpebeHune 6bino oTKpbITO B 1929 . M. M. 'epacMMOBbIM
(BnocnencTBMM M3BECTHLIM CKYJIbMTOPOM-aHTPOMOJIOrOM).
N3yumBwnin 3To oxepenbe B. E. JNapuyesl] nocne
noacyeta OpHaMeHTaslbHbIX 3HAKOB Ha  NogBeckKax
3aKJllo4aeT, YTO KaJieHOapHbIM XapakTep HaHeCeHHOoro
OpHaMeHTa He  Bbl3blBAeT  COMHEHUW. HeTanbHasd
newngpoBka 3TON CHETHOW CTPYKTYPbl LOJIKHA, BEPOSATHO,
CTaTb nMpegMeToM chneunalnbHbIX MeXAUCUUMINHAPHbIX
nccnenoBaHumn. Hanbonee NWHTEepeCHble nns Hac
npenBapuTesibHble  pe3ysibTaTbl  MOXHO CYyMMWUPOBaTb
cnenyowmm obpasom:

1. KaneHpapHas cuctemMa, 3aKoguMpoOBaHHaAs B
«OpHaMeHTe» TMoOBeCcOoK, 4BJAeTCd, BWUAMMO, JIYHHO-
COJIHEYHOW.

2. B aToM cucteme BblgeNneH KaJeHOapHbIn «O/I0K»
OJVNTEeNbHOCTbIO 273 pOHA, 6AM3KUA UMKy Cco3peBaHUs
4yesioBe4yeckoro nsaoga. AHaNormyHbln 610K TOW XKe
ONNTENbHOCTU PUrypupyeT B a4MHCKOM »Xe3ne. Ciy4YanHo
JIN, 4TO 3TO YUCJIO OT/INYAETCHA OT «KOPOTKOro roga» mMauns
POBHO Ha O4HY Hefesnto 3Toro KasieHpgap4a (260 + 13)?

3. Ymcno O6ycuH Ha oxepenbe 120. Ecnm kKaxpas
ByCcnHa oTOXOEeCTBNSAETCA C rogoM, He eCTb n ux obuiee
YUCNO KaneHgapHbln uukn 120 net (oBaxkabl no 60 ner),
COBMELLALWMNN CcYeT BPEMEeHU He TOoJNIbKO Mo JlyHe wu
CosiHUY, HO 1 MO nJlaHeTam?

IlBa nocnegHmMx  BOMpoCa  OCTAlTCHA,  KOHEYHO,
OTKPbITbIMN. HO CcaM QaKT WNCNoJb30BaHNA YeI0BEKOM
BepxHero naneonuta Cunbupm yxe pa3spaboTaHHON
KajleHOapHoONM CUCTeMbl cnepyeT, TMoxXoXe, CYUTaTb
YCTAHOBJIEHHbIM.

NTak, LLeJIoOCTHoe (cuctemHoe, Bblpa>kascChb
COBPEMEHHbIM $3blIKOM) BOCNPUATUME NpPUPOLbl APEBHUM



4YesIOBEKOM TMMO3BOJIMNIO eMy O0b6HapyXnTb KOCMUYECKYIO
PUTMUKY Ha OYEHb PaHHEM 3Tane KyJbTYPHON 3BOJIOLINN,
CnepoBaHne 3TON PUTMUKE, BEPOATHO, ObINO hakKToOpoM
BbIXKMBaHUSA MepBOObITHbIX 0OWMH. PaccMaTpuBas Takue
npesHune KaJleHOapHble CNCTEMBDbI, KakK 60-neTHUN
KaneHgapb XWBOTHbIX N KaneHOapb Mans, MOXHO HaNTu
HEeKOTOopoe NoATBeEPXAEHME 3TON rmnoTese: B YNOMAHYThIX
KaneHOapHbIX CcUCTeEMax QUrypupyroT UWUKIbl, XOPOLUO
N3BECTHbIE  COBPEMEeHHON  XpoHobunonorun. [MosTOMY
OPEeBHME KaJieHOapuy UMeKT 3KoJIormyeckum cmoicsa. C aTon
TOYKMN 3pPEHNSA OHN ODHAPY>XXMBAKOT BbICOKOE COBEPLLUEHCTBO.
He yaumBUTENbHO, 4TO 3TU CUCTEMbI HABJIAIOTCA JIYHHO-
COJIHEYHbIMU. JTa NX 0CODEHHOCTb no3BondeT
perjiaMeHTupoBaTh COoUMaNbHO-MPON3BOACTBEHHYIO
nesaTenbHOCTb OOLWMHBI B FAPMOHUN C Ba>XHbIMU pUTMaMW
brnocchepbl — OKOJSIOMECAYHbIMUA N OKOJIOHEeAEeIbHbIMU. DTU
nocnegHue, nogMeYeHHble HernocpeancTBeHHbIMN
HabntogeHnamn, yBUOEHHbIE B KaKnx-Hnbyab
PErNCTPUPYIOLWNX  CTPYKTYpPax, BEPOATHO, MOJIOXKWUIN
Ha4val0 BbIDOPY CEMEPKU B KaYeCTBE «CBALLEHHOMO Yucaa».
KaneHgapn Tuna 60-neTtHero KaneHgapsad >MXUBOTHbIX
cooep»xaT, Kak BUOHO, OrPOMHYI0 MHpOopMauUunto. ACHO, 4TO
ee HakonneHune TpebyeT 60/bLUIOroO MHTEPBaJsla BPEMEHMN.
Takon 3anac BpeMeHn ON15 COOTBETCTBYIOLWEN KYJIbTYPHOW
3BOJIIOLUN nMmeeTcH, MOCKOJIbKY JNTYHHO-COJIHEYHbIN
KaneHaoapb Obl M3BEeCTEH 4YenoBeKYy BepxXHero naseonuTta
(15-20 TbIC. NeT Ha3an).



OGCEPBATOPUN NNMYBOKOW
APEBHOCTU —
APXEOACTPOHOMMWA

Ona co3gaHnMa M COBEPLUEHCTBOBAHWUA KaJieHOapPHbIX
CUCTEM, PACCMOTPEHHbLIX B npeabiayuwem pasgene, bbinu
Heobxooumbl cncrteMmaTunyeckme aCTpoOHOMMYecKune
HabnooeHnsa. Mo cBoeMy XapakTepy Takume HabnwaeHus
ABNIAIOTCA WU3MEpPEeHUsMU, a Oad WU3MEPEHUN HYXXHbI
cneynanbHble npnbopsl, KOTopble cneposano
yCTaHaBAMBaTb B noaxoasuwemMm wmecte. Takmm obpas3om,
pa3paboTka KaneHaapen Oo/KHa Oblla CONPOBOXXAATbLCS
cTpounTenbCcTBOM obcepBaTopuin. OBOHapyXeHne TaKux
COOPYXXEHMNIN, MOCTPOEHHbLIX B KAMEHHOM BEKe, — elle 04HO
KPpynHoe OTKpbITUE CcepeauHbl TeKywero Ccronetus.
bonblas yoada, 4TO 3TO OTKPbITUE COBMano C BblIABJ/IEHNEM
YNCNIOBOW CEMAHTUKW B MNasieo/IMTU4ECKOM OpPHaMeHTe —
06a 3TUX OTKPbLITUSA B3aMMHO AOMOJIHAKT APYr Apyra.

ObHapy>XeHune MeranuTmyeckmnx obcepsaTopuin CBs3aHoO
C UMEHEM aHIrJIMNCKOro actpoHoMma [>X. XOKWHCa. Y Hero,
KOHEYHO, Oblin npeawecTBEHHUKNW — Cpean HUX Yaulie
BCEero Has3blBalOT MMA ero cooTevyecTBeHHUMKa [x. H.
JlokBepa (1836-1920). Bce e wuMeHHO [)K. XOKWHC
TWaTeNbHO NpPOaHaAn3npoBasl O0COBEHHOCTU CTPYKTYPHbI



CTOoyHXeHO>a — COOPYXEHUA U3 TUraHTCKUX KaMEeHHbIX
rnblb6, NMOCTpoOeHHOro 4 TbiCAYeNneTus Hasad Ha pPaBHUHE
Henopnaneky oT Concbepn (BennkobputaHusa). XOKUHC
ybeanTenbHO [OoKa3as, 4TO OrpoOMHbIE KaMEHHbIE apKWu
CToyHXeHO>Xa MUCMoJib30BaJZINCb KakK BU3NPbLI ona oukcaumm
HanpasieHMn BocxonoB M 3axonoB CosiHU@ M JlyHbl B
onpenesieHHble MOMEHTblI UX nepemelieHnsa no HebecHomy
ceoany. Tak Ha3biBaeMble nyHku Obpn — 56 sam,
PACnoOJIOXKEHHbLIX MO  OKPYXHOCTW Ha  OOWMHAKOBbIX
PacCTOAHUAX APYr OT Apyra W 3anoJIHEHHbIX ApobaeHbIM
MeJsIOM, — MOIJIN B NPUHUUNE CNYXWUTb OJ19 NpeackasaHus
COJIHEYHbIX N JIYHHbIX 3aTMeHUN. [loKka3aTenbCTBa TOro, 4To
CToyHXeHOXX ©Oblnl  acTpoHOMMYeckonm obcepBaTopuen wu
NyTb, KOTOPbLIA NPpULWIOCL npoaenaTb O>X. XOKUHCY, 4TOObI
Noay4nTb 3TWU J[oKa3aTesbCTBa, noapobHO onucaH um
camum(2],

CTtaTtbu XK. XOKWMHCa rnponssenu CubHoOe
Bne4vyaTneHne. MHorne 3sarafo4Hble ApeBHUE COOpYXeHUs
CTa/n U3yyaTbCA Ha nMpenMeT TOro, He ABMATCA JIN OHWU
Hepacno3HaHHbIMN npexnae ACTPOHOMUNYECKNMU
obcepBaTOpPUAMMU. Ou4eHb BbICTpO 0POPMUNIIOCH
crneuunasnbHOe HarnpasilieHMe uccaenoBaHUin, NoJsyymBLLee
Ha3BaHue apxeoacTpPOHOMUWN. oTan CTaHOBJIEHUA
apxeoacTPOHOMUU XMBO OnuncaH TeM xe . XoknHcom!3!,
Ha nepBbix Nopax ecTeCcTBEHHO YyBJleYeHNe U, KOHEYHO,
OWMNBKN. 3HAMEHUTbLIN OUCK C 3aragoYHbiMU MUCbMEHaMU
n3 decTa BCe-TakM He KaseHaapb (XoTa TaM, BUAUMO, TOXKe
ecTb Be3gecyuiee 4ucno cemb)! Ecam He MeHee
3HAMEHUTbIe JINHUN, PUrypbl U PUCYHKN B NyCTbiIHE Hacka
(Mepy) w”n cBSA3@aHbl KAakK-TO C  aACTPOHOMMUYECKUMU
HabngeHMAMM, TO TakKas CBSA3b NpPoOAOJ/IKaeT MNoKa
oCTaBaTbCA [/ HAC HenoHATHOW. B nocnegHue rofgbl
apxeoacTpoOHOMUYECKMNe nccnenoBaHMa BCTynuau B asy
CMOKOMHOIr0o  pa3BUTUA —  CO3bIBAOTCA CUMMNO3UYMbI,
N3OATCA >KYpPHasibl, BbINyCKalTCad MoOHoOrpagpun. Msl,



pa3yMeeTcs, ABNAeMCs CBUAeTeNnssMm caMblixX NMepBbIX LIAros
B 3TUX WUCCNeOoBaHUAX, WUTOrM nNoABOAUTbL  HABHO
npexaeBpeMeHHO, CKa3aHHOe fdafiblue — npocTto bernbin
0630p HAaKOMJIEHHbIX OaHHbIX, MHOr 3 —
npenBaputTensHbiX. lccnegosaHusa, nposoanMmble B EBpone
n A3un, No pagy ocobeHHOCTEN OTNNYATCA OT N3bICKAHUN,
npeanpnHuMmaemMmblx B HoBom CBeTe, TakK 4HTO WX
Lenecoobpa3HO pacCMOTPETb OTAENbHO.

ApxeoacTpoHomus Eesponbl — A3unn.

(PaHANO3HbLIN CTOYHXEeHOXX, cocpenoToymBLLUNN
BHMMaHMe wunccnepoBaTesieM Ha CaMOM HavasibHOM 3Tane
pa3BuUTUSA apxeoacTpoHomum B EBpone, He [oJKeH
3aCJIOHATb OT HAC APYrnx COOPY>XeHUM Toro e pona. Begb
MMEHHO OHW, MeHee MOHYMEeHTaJlbHble W 3aMeTHble,
ABNAIOTCA MEpol pa3BUTUSA aCTPOHOMUYECKUX 3HAHUN B
OaHHOM pernoHe. CaMO UX HaJanydme — Ba>KHEULWUW
MPU3HaK MNPaBWJIbLHOCTU WCTOJIKOBAaHUA nNpeaHa3HavYeHus
(oOHOro U3 BO3MOXXHbIX) CTOyHXeHOXXa.

[MnoHepckasa paboTa MO MNOUCKY U U3YYEHUIO
MerajsimTn4ecknx acTtpoHoMmmyeckux obcepsatopun Oblna
rnpoeeneHa npodgeccopom AnekcaHopom TomMmoM
(BennkobputaHus). MacwTabbl 3TOW paboThl,
MPOBOAMBLLUENCA HA MNPOTSXKEHUN [EeCATUIEeTUN Ccuiamun
MaJZIEHbKOW CeMenHOoW 3Kcnegunumm (y4acTBoBasiM CbiH W
BHYK), He MOryT He BbI3BaTb BocCxuweHus. OxBayeH
nccnenoBaHUAMM OBLUMPHBIA panioH, BKJIKOYAOLWMA OCTPOBa
AHrniunm wn  cesBep OpaHuyum, obcnenoBaHbl  COTHWU
MaMATHUKOB, KOTOPble MOXHO ©OblJI0 3anodo3puUTb Ha
npegMeT MX acTPOHOMUYECKOro Has3HadeHusd. HocTtyn K
HEKOTOPbIM UWU3 HWUX 3aTpyaHuTeneH, obcnenoBaHue
Ka>X[loro namMaTHMKa — TpyaoemMkasa paboTa, Tpebytouwad
TOYHbIX uU3MepeHun. Wtorm >3Tom paboTbl BOUCTUHY
yanBunTesnbHbl. OKa3asocCb, YTO B 3MOXYy KOHUA HeonnTa —



HavYana 6poH3bl ceBepo-3anan EBponbl 6bis1 MOKPLIT LENOW
ceTblo obcepBaTopun pansa HabnawoageHmn ConHua W, 4YTO
HEeCKOJIbKO HeoXugaHHo, HabnwogeHun JlyHbl. MHorme w3
Taknx obcepsaTopun BbIrNAAAT AOBOJSIbBHO CKPOMHO — 3TO
MPOCTO CTOSAYME KaMHU (MEeHrupsbl), NCNOJIb30BaBLUMECS KaK
BU3NPbI, WM KOJibUa W3 CTOAYUX KaMHen (Kpomsexwn).
HekoTopble U3 3TUX COOPY>XXEHUIN MO CBOUM pa3MepaM efBa
nm ycTynawT CTOyHXeHOXXY. Takos, Hanpumep,
nccnenoBaHHbIM - 3kcneguumen A, ToMa  KOMIJIEKC,
pacnosioXXeHHbI B panoHe KapHaka (bpeTaHb, ®paHuus).
OOHMM N3 LEeHTPOB KOMMJIeKCa CNy>Xus Hekorna bosbLion
PaszbuTtbin MeHrmMp — ynaBWMA N PaACKONOBLINACA Ha
yeTbipe 4YaCTu KaMeHb obwen annHowm 22,5 m. [Jo cBoero
nageHusa (BeposiTHO, Npu 3eMJIeTPACEHNN) OH BO3BbILLAJICSA
HaL NOBEPXHOCTbIO 3eM/IM Ha 19 M. MOHONNT, N3BECTHLIN Y
MEeCTHbIX XUTenenm Kak «KameHb ®en», secus okono 330 T.
Ban>xanwee mMecTo BbIXOA4a FrpaHUTa, U3 KOTOPOro COCTOoAN
MOHOJINT, OO0 TOYKM YCTaHOBKM OTCTOUT Ha 80 KM. OH,
HecoMHeHHO, 6bln noaBeprHyT o0b6paboTke (NnonepevyHoe
ceyeHne — oBan). YTobbl peannsoBaTb BO3MOXHOCTb
HabnaeHnn ¢ nomouwbio bonbworo MeHrupa, Heob6xoANMbI
YyeTKue JIMHUMN BU3NPOBAHMA B HanpaBJZIeHUAX BOCXOLAO0B U
3axonoB ConHua v JlyHbl, NpuyYeM OJIMHA JIMHUA — L0019
obecrneyeHms TOYHOCTM B [O0/AM rpagyca — [OOJIKHa
COCTaBNATb KMAOMeTpbl. /19 HEKOTOPbLIX aCTPOHOMUYECKHN
3HAYNMbIX HanpaseHUN, CBA3aHHbIX C JlyHon,
OENCTBUTENILHO YyAaNloCb pa3biCKaTb OCTATKU  BOAMMKHUX
BM3NPOB Ha OXXWAaeMblX PacCTOAHUAX. Y OO4HOro M3 Takoro
poda BM3MPOB pacrnonaralTca nee 6osbwne CUCTEMBI
cTodawmx kKamHen (Jle-MeHeka wu Kepmapto). Obe 3Tu
CUCTEMBI obnapatoT YeTKUMU reoMeTpuYeCcKnmMm
0COBEHHOCTAMN W, HECOMHEHHO, SBASAKTCA CYETHbIMU
CTPYKTYypamMu. BapuaHT ux gewmndpoBKU, NpensioXeHHbIN
A. TomoM, ckKopee BCero, He OKOH4aTesnbHbIn. OOHAaKO B
NAaHHOM Cc/ydae Ba)XXHO nMoA4vYepkKHYyTb apyroe. [lpwu
MCTOJIKOBAHUMN KaXOoOro OTAOEe/IbHOr0 COOPYXEHUA Kak



YCTPOUCTBaA [AN8 aCTPOHOMUYECKMX HabnwoaeHun Bcerpaa
eCTb HeKOoTopas OMnacHOCTb MNOJY4YUTb ACTPOHOMUYECKMU
Ba>XHOe  HamnpasJIeHWe 4YUCTo  caiydanmHo. WM3yyveHune
COBOKYMHOCTU NOA0OHbLIX COOPY)XEHUW MO3BOASAET NOAOUTHU
K peleHnto 3agaynm CTaTUCTUYEeCKU — No CyTu Aesia Ha
bonee BbLICOKOM MeTOAMYECKOM YypoBHe. B nocneaywouime
rogbl bnarogaps BbIMOJIHEHWNIO crneumnasnbHOn
nccnenoBaTesIbCKOM MnporpamMmsl 4acCTb 06beKkTOB,
n3y4yeHHbix A. TomoMm, b6bina obcnemgoBaHa NOBTOPHO. [pun
3TOM €ro OCHOBHble pe3ysbTaTbl OblIN MOOTBEPXKOEHDI
(CcmopHbIM OCTaeTca BOMPOC O TOYHOCTW, C KOTOpOM
MNPOBOANINCL aCTPOHOMUYECKME HabngeHns B 3Ty 3MNOXY).
TeM caMbiM BaxxHenwnnm wutor pabotel A. Toma u ero

COTPYOHWKOB —  [0OKa3aTeslbCTBO CUCTEMATUYECKUX
aCTpOHOMMYECKUx HabnwoageHnn obutaTensmMm CceBepo-
3anagHonm EBponbl B 3MN0Xy Heo/AUTa —  OOJIXKEeH

paccMaTpMBaTbCAd KaK HaOeXHO YCTAHOBJIEHHbIN QaKT.
MacwTabbl 3TOro OTKPbITUA MOXHO OLWYTUTb, €C/n
BCMOMHWUTbL, YTO NMMcas 0 MeHrmpax B Havyane Beka Xak ae
MopraH, oaAuH 13 KPYNMHenLWwnX apxeosioroB TOro BpeMeHu:

«Bo ®paHumm mMeHrmnpbl euie 6osee MHOrOYUCIIEHHBI,
4yeM [0JZIMeHbl (MeraanTmnyeckme MOrmgbHUKN. — ABT.). A.
ne-MoHTuIbe (ppaHuUy3CKUN apxeosor. —  ABT)
HacyYMTbiBaeT 6192 MeHrupa, cymTas B TOM 4ucie u
KaMeHHble aJsiyiem u Kpomsexu... Haumbonbwumm w3 HUX
HangeH B 2Jp-fpa (KkameHb dewn), HblHE OMNPOKUHYTbIN WU
pa3butbin... Mbl TepsaeMcs B npeanosIoXXeHnsax
OTHOCUTEJIbHO rnepBOHa4vasIbHOrro Ha3Ha4YeHns 3TUX
MNaMATHUKOB... Kpomnexn npepactasnsaT cobon bonblime
Kpyrn ot 50 no 60 meTpoB AnameTpoMm, obpa3oBaHHbIE U3
MEeHIrMpoB. DTN NAaMATHUKN O4E€Hb MHOIOYNCJIEHHbI Y Hac BO
®paHunn, Ha bpuUTaHCKMUX ocTpoBax, B Weeunn n LaHuw.
OHWM BCTpedalwTcsa Takxe n B [lepemgHen A3un. Bce xe
06bACHEHNA, OaHHbIE Ha UX CYeT, NpeacTaBnalT U3 cebs
obnacTtb haHTa3znM».



ApXeoaCTPOHOMUYECKUMMU cucTemMaTn4eCKumMm
nccnegoBaHUAMM noka OXBa4deHa OTHOCUTENIbHO
Hebonblwaa  obnacTs. MoxeT  6bITb, CTpacTb K
aCcTpOHOMMYECKUM HabnwageHnsm Oblla CBOMCTBEHHA
TOJIbKO obutaTenam ceBepo-3anagHom EsponbI?
YTBepaAnTenbHbIM OTBET Ha 3TOT BOMNPOC KaXeTcs
ManoBepoATHbIM. OOHAaKO oOXXuaaTb Ha Hero Boobuie
Kakoro-nnbo obocHoBaHHOro oTBeTa B bBaMKawWlee BpeMs
He npuxoaunTtcs. MHoroneTHne pabotbl A. ToMa NMo3BOAUN
BbISBUTb MHOrMe gpeBHue obcepBaTopumn Mo TOW NPUYUHE,
YTO OHWU ObIIN MerannTU4ecKUMMun (XopoLlo COXPaHWUIIUCH).
Kpome TOro, OHW Oblnn «OOAHOTUMHBLIMN» —
MCNONb30BaJINCb, BUOWMMO, OOHW WU Te e aJaropuTMbl
n3mepeHnin. Mo wux o0cobeHHOCTAM OHU Tenepb Jerko
y3HaBaeMbl. COOpyXeHus Takoro poJa BCTpevatoTcs,
MOX0Xe, B CaMbIX pa3HbiX yronkax EBpasuu (Hanpumep, B
AnoHun). B nyTeBbiXx 3aMeTkax H. K. Pepuxa BCcTpevyaem
crepylouiee nHTtepecHoe ona Hac mecto: «Ocobyto pagocTb
OOCTaBWJIO HaM OTKpblITMe B Tubete, B o0bnactu
TpaHcrumanaeB, TUMUYHBLIX MEHITMPOB N KPOMAEXOoB. Bbl
MO)XeTe npencTtaBuTb cebe, Kak 3aMedaTeNlbHO YyBUAOETb
3TU OJINHHbIE PAAbI KAMHEN, 3TN KaMeHHbIe KPYrn, KOTopble
KMBO MNepeHocAT Bac B KapHak, B bpeTaHb, Ha Oeper
okeaHa. [locne pgonroro nNyTM OOUCTOPUYECKME Opyuabl
BCMOMHWJIN CBOIO OANEKY0 POOUHY...»

Mpnembl 1 MeToAbl HabnAEHNA, NCNOJIb30BABLUNECS B
OpeBHUX coobuwiecTBax, OOJIKHblI Oblnn, AymaeTcs, ObITb
NOBOJIbHO pa3HoOobpa3HbIMM — B 3aBMCUMOCTU OT WNPOTHI
MECTHOCTM, Tnna naHawadgTa, Tpaanuun.
ACTpOHOMUYECKME «YCTPOWUCTBA» MOryT O4YE€Hb MO-Pa3HOMY
OblTb COBMeLWEeHbl C puUTyasabHbIMKU W norpedanbHbIMU
COOpyXXeHnsaMunu. MIHTepecHsbIM NPpUMEPOM MOXXET CNYXWUTb
obHapy>XeHne «aCTPOHOMUYECKMX aCMNeKTOB» [ApPEeBHEro
CcBATUAMLWA B Xakacum (nonnHa pekn benbin Mioc). 3aeck B.
E. Jlapn4yeBy yhanocb pa3biCKaTb cneunanbHO
obopyaoBaHHYIO naowanky  Aans ACTPOHOMUYECKUX



HabnOeHUNn, «NpPUBS3aHHYD» K MepuamaHy. B obuwem,
COBCEM HEe UCKJIIYEHO, YTO B HAaCTOSLLEE BPEMA HEKOTOPLIE
«TUMbI» OpEeBHNX obcepBaTopUn ocTalTCA
Hepacno3HaHHbIMN. Kak MO)XHO 6bislo Obl goragatbcs 06
aCTPOHOMUYECKOM Ha3Ha4YeHunm cuctemMmbl 6a3asbTOBbIX
ctonboB 6213 03. TypkaHa (ceBepo-3ananHaa KeHunsa), ecnn
Obl He 6bI10 3apaHee U3BEeCTHO, YTO KaJleHOapHasa cuctemMa
opeBHeapmKaHCcKoro rocypnapcrtea Kywmnm 6Obina nyHHO-
3Be3gHon (nrHopupyrowen aemxeHmne ConHua)?

ApxeoacTpoHomuu B HoBom CBere.

BaXXHbIM aprymMeHTOM B MOJIb3y nNpencTtaB/ieHns o
rnobasibHOM pacnpocTpaHeHnN cucTeMaTunyeCcKunx
acTpoHOMMYeCcknx HabnwgeHnn B nepeobbiTHOM obuiecTBe
CTaJIn pe3ysbTaTbl apXeoaCcTPOHOMUYECKMX UCcnenoBaHUN
B LleHTpasbHON AMepuKe.

O4yeHb WMHTepecHble Haxoakun 6biin caenaHbl B 70-X
rogax B Yako KaHbOH — nMyCTbIHHOM MECTHOCTWU wWTaTa
Hbto-Mekcnko (CLUA). Y 10>XHOro Bxoa B KaHbOH HaxoauUTCH
MACCUBHbIN CKaJibHbIN XOJIM C OYeHb KPYTbIMW CKJIOHaMMW.
Ha ogHon mn3 Teppac 6,13 BepLWMHbI 3TOr0 «OCTaHUa» Ha
BbiCcOTe cBbiwe 100 M OT gHULWA KaHbOHA CTOAT TPWU MJUTbI
N3 necyaHuka. ManTbl 4OBOJIbHO MACCUBHbIE — TOHHbI MO
nBe Kaxkgas. OHN CTOAT NOYTU BEPTUKAJIbHO, YYyTb KacadACh
BepLUMHaAMN OTBECHON CTeHbl. PacCcToaHUA Mexay HUMUN Mo
ropusoHTanm okono 10 cMm. CoNlHEeYHbIM Nyd B
OKoJ1IoMoNyAeHHOe BpeMs NPOHUKAET B 3TU wenun, obpasys
«3aM4MK» Ha CKaJle, K KOTOPOWN MNPUCSIOHEHLI OMMCAaHHbIE
nanTel. WccnepoBaTtenn Oblin nopa>keHbl, 0ObHapy>X1B, 4TO
«COJIHEYHbIE 3aly4yMKu» nepenBuratTca (B CBA3M C
nepemeweHnem ConHua)... No cneumasbHO HaHECEHHOW
LUKase, cocTodawen u3 AByxX cnumpanen (COOTBETCTBEHHO
Ona OByX «3am4yukos»). pmnbop oo cux nop paboTaeT, u
MOXXHO yO0eanTbCH, 4TO B AEHb JIETHEro cosiHuecTosaHua (21



noHA) nsobpakeHme ConHUa CKOb3UT B TeyeHne 18 MUHyT
Taknm obpa3oM, 4YTO rnepecekaeT TOYHO LEHTP OOHOMN U3
cnupanen. AHanornyHolMm obpasom, BUANMO, MPOBOAUINCH
n HabnwopgeHnsa JlyHbl. He BRNosiHe AcCHO, Oblin  nn
YCTAHOBJIEHbI MANTbLlI CNeunasibHO WM ynaan <«ygavyHo»
ecTecTBeHHbIM 0bpa3oM, a cnmpananm ObIN HaHeCEeHbl NOTOM.
9TO YCTPOMUCTBO, HECOMHEHHO, WCMNOJIb30BaJIN MeCTHble
NMHOENCKne nJieMeHa, Haxo4usLuMecs B nepunon
«n3rotoBseHusa» npubopa (X-XI BB. H. 3.) Ha CTaauu
HeonnTa. X KysibTypa KO BPEMEHW OMUCbIBAEMbIX HAaX040K
bbina obcToATeNnbHO n3y4yeHa. OHwn 3aHUMaNnChb
OpOCUTEJSIbHbIM  3eMsiefenineM, CTpoOMaM  NpeKpacHble
OOpOrv, BHYLUIUTEsNbHbIE LepeMOHMasnbHble UEHTPbl. WX
XUnuwa wu  goporn 6blanm CTPOro OPUEHTUPOBAHbI MO
cTpaHaMm cBeTa. OHW, BMOMMO, MOJIb30BaJZINCb [O0BOJIbHO
TOYHbIM JIYHHO-COJIHEYHbLIM KaneHaapeM. Takum obpa3sowm,
YCTPOUCTBO B Yako KaHbOH XOpPOLIO «BMUCbIBAETCA» B
M3BECTHbLIN WUCTOPUKO-KYJIbTYPHbIN (OH. [Ons noucka u
N3yyeHns Apyrux nogobHbIX aCTPOHOMMYECKUX YCTPOWUCTB
bbina peasindoBaHa crneuvasbHas MHOIroJ1IeTHAA
nccnepoBaTesibCkas  nporpamMma. bbbl He  TOJbKO
obHapyXeHbl MHOrne apyrme obcepsaTopun (MoXeT ObITh,
TO4YHEe — aCTPOHOMUYECKUE MYHKTbI, MOO HeKoTopble M3
obcepBaTopuUn BbIFrNAAAT AOBOJSIbBHO CKPOMHO), HO OLIEHEHa
TOYHOCTb MNPOU3BOOAUMBIX M3MepeHunin. Hambonee Ba)KHble
08 Hac undpbl TaKOBbI:

— MOMEHTblI PaBHOAOEHCTBUN HaxoAWIUCb C OLIMNDOKOWM
+1 peHb;

— npoxoxneHne ™MepugumaHa ConHuem wnnm JlyHow
PMKCNPOBaNOCh C OLUINOKOW = HECKOJIbKO MUHYT;

— OCHOBHbIe HanpaBJIeHUsA HaXOo4AMUJINCb C TOYHOCTbIO B
0oNnun rpagyca.

[0 MHeHWI wunccnenoBaTeNle HEKOTOopble 3J1IeMEHTHI
«aCTPOHOMUYECKOW KYNbTYpbl» nHaenues nys3bno sBHO He
MMEeNN HenocCcpenCTBEHHbLIX MPAKTUYECKUX MPUIIOXKEHUN W



npencTaBasn cobon cocTaBnsawwmne KaKNX-TO
abCTPaKTHbLIX aCTPOHOMMNYECKNX KOHLENUNA.

Hemanoe pa3Hoobpasme B npumemMax W MeTodax
aCTPOHOMUNYECKUX HabnwgeHUn BbIABNEHO B MNocsenHee
gecsatTuneTne npu apxeoacTPOHOMUYECKUX UCCiefoBaHUAX
KYJIbTYpbl Mand. Ha npuakBaTopuasibHbIX WNPOTaxX Takue
penepHble OaTbl, KakK JieTHee COoJIHUeCcTodAHMne, WHorga
yoobHee onpenenaTb, OCHOBbIBAsACb Ha W3MEHEHUsAX
3eHUTHOro paccrtoaHuna ConHua. 3amMedaTeslbHO, 4TO
OpeBHME MaNsd WUCMOJIb30BasN A9 3TOro 3eHUTHYIO Tpyoy.
Bo BCAKOM cCJsly4ae, MMEHHO TaK ceil4acC UCTOJIKOBbIBAETCH
Ha3HayYeHMe  COOpPYXEeHUs, HaugeHHOro B  pyuHaXx
Xo4ymkanbko (Henopasneky oT Mexuko). OHO npencrtasndeT
cobonn BocbMmMeTpoByto (!) Tpyby B FpyHTE, Ha HUMXKXHEM
KOHLEe KOTopon unmeetcsa Hebosblag coocHas ¢ Tpybow
Kpyriass KoMHaTa-Kkamepa. B Hee MOXHO 6bis10 nonacTb
yepe3 crneyunanbHbin Bxod. Tpyba no4Tn BepTUKasbHa
(HaknoH 0,5° K ceBepy), naeanbHO nNpsaAMasd, TLATEsIbHO
C/IOXKEHA W3 KaMeHHbIX 6/710KoB, B MOMNEPEeYHOM CeYeHUW
npeactasngeT cobonm WecTuyronbHUK. NoYTn TOYHO TakKoe
e YCTPOWUCTBO HanaeHo B pa3BasmHax MoHTe AnbaH, OHO
natupyetca |l B. oo H. 3. CneunanbHbIMU N3MEPEHUAMN
OblNI0 YCTAHOBJ/IEHO, 4YTO COJIHEYHbLIA JIyd4 TPOHMKaN B
«HabngatenbHylo Kamepy» 3TOW 3eHUTHOW Tpybbl B
MnongeHb Ha MPOTSAXEHUN HEeCKOJIbKUX Hepesnb. B aeHb
MWHUMaAJIbHOI O 3€HUTHOrr o pPacCTOSAHUA ConHua
MPOOOJIKNTENIbHOCTb HAaXO0XXOAEeHUSA COJIHEYHOro «3anymka»
Ha MoJsly Kamepbl Obl1a MakKCMMasibHOMN.

MonobHbin HabnoaaTenbHbi Npuem 6bia, BEPOATHO,
O4YeHb pacnpocTpaHeH Ha AMepUKaHCKOM KOHTUHeHTe. B
Ma4vynunk4yyy (nepyaHckme AHAObI, 75 KM OT KyCkK0), Kak
HeLaBHO BbISCHEHO, OKHO COOPY>XXEeHWUs, CcHYUTaBLUerocsd
XpaMoM, cOesnliaHO C TaKUM pacyeToM, HYTO COJIHEYHbIe J1y4U
Ha BOCXO4e B AEHb 3UMHEro COJIHLEeCTOSAHNA nonagatT Ha
MapKUpPOBaAaHHOE MeCTO TOro, 4TO Tnpexnge noJjlaranm
XePTBEHHMKOM. (MOXXHO HAMOMHWUTbL, YTO Ha3Ha4YeHue



3lIaHNA B 3TOM ropoae HUKAK HEe KOMMEHTUPOBAJOCh
NCMAaHCKMUMN XPOHUCTaMmnN, NOO MHKKN NO KaKNM-TO MPUYNHaM
MOKMHYIN ropod MU OH CTaJl U3BECTEH eBpornenL.am To/bKO B
Tekylwem ctonetun.) HetpyaoHo 6bia10 Obl NpuBecTn apyrme
MHOIMO4YUCJIEHHbIE TMPUMEPLI, WJIIOCTPUPYOLWME BbICOKUN
YPOBEHb AaCTPOHOMUNYECKUX 3HaHWUN LVBUIN3ALINI
LleHTpanbHOM AMepuku. IDTU  3HaAHWUHA, HECOMHEHHO,
HaKoMJieHbl B pe3ysbTaTe AOJINTENbHOW  KYJIbTYPHOW
3BOJIOLINN.

MoaBoast NTOMM 3TOM YaCTU HALLEro N3J1I0XKeHUs, MOXXHO
CKa3aTb, YTO apXxeoaCTpoOHOMMYECKue nccnenosaHms (noka
OYeHb HEeroJIHble) NO3BONAIT ChopMyIMpOBaTb BeCbMa
Ba>XHble BbIBOAbI. Oka3blBaeTcH, perynspHble
acTpoHOMMYeckne HabnaeHns B anoxy HeonmnTa bblnm yxe
OOBOJZIbHO OObIYHLIM Agenom. MIMn 3aHMManncb, BUANMO, B
CaMbIX pa3HbiXx obnacTax ONMKyMeHbl, BKJlO4YAaA HU3KKUE
LIMPOThl. Takune HabnwaeHUs NpoBOANINCL C MOMOLLbIO
yXXe YCTOABLUMXCHA NPUEMOB, N BMNOJHE MOXXeT ObiTb, 4TO
OHW Yy)Xe TMpoBOAUINCL W MHOIMo paHblle. ObbekTamu
HabntogeHnn 6bin Yauie Bcero JliyHa n ConHue, BO3MOXXHO,
yTo Habnwaanucb ApKUe nnaHeTbl, XOTHA MNPAMbIX
JOKa3aTesIbCTB 3TOMY eule He MoJlydeHOo. TOYHOCTb I3TUX
HabnoogeHnn — B Tex CAy4dasax, Korga ee MOXXHO
OLEeHNUTb, — Oblsla BNOJHE [O0CTAaTOYMHOW AON8 CO3[4aHUS
JNIYHHO-COJIHEYHbIX KaneHOapen y>e B 3Moxy HeonuTta (1nnam
Ja)Ke 3Ha4yuTesbHO paHble). B cBeTe 3TuUX OaHHbIX
obHapyXeHne acCTPOHOMUYECKUX, KaJieHOapPHbIX 3HAKOBbIX
CUCTEM B TMaJieoJINTE Ka)keTCHA BrOJIHE eCTeCTBEHHbIM, a
BbICOKOE COBEpPLUEeHCTBO Aowenwmx [0 Hac OpPeBHUX
KaneHOapHbIX CUCTEM He O0JIKHO Bbi3biBaTb YAUBIEHUA.

KakuMm e MOTMBaMM PYKOBOACTBOBAJINCb HaLUW
Janekue npenkuy B 3TOM CBOEN OEATENIbHOCTN?



KOCMWYECKUWE BO3AENCTBU A
HA BUOCDEPY — NPOIrHO3
CEWYAC N AECATb TbICAY NET
HA3AL

HecomMHeHHO, OpeBHMe npuhaBaan  peryaspHbIM
aCTPOHOMUNYECKUM  HabnwgeHnsamM  BaXXHOE  3HaYeHwue.
PaszoblleHHble, He wunmewwme rMNUCbMEHHOCTU TMJIEMEHa
ceBepo-3anagHon EBponbl 3aTpaydmBanmM OLWYTUMYKO 4HacTb
CBOUX pPEecypcoB Ha CTPOUTENILCTBO COOPYXEHUN TUNa
CToyHXxeHOXXa wam kKomnnekca 6nm3 KapHaka C ero
bonbwnm MeHrupom. 3a4yem? EoBa /il MOXKHO COrJlacUTbCA
C MHeHWeM, COorjsacHO KOTOPOMY 3TU acCTpPOHOMUYEeCKue
HabnaoeHnsa NPoBOAUINCE C pUTYasbHbIMU UenaMn. CTonb
e HauBHO (n 6becno4yBeHHO) NpPeanosioXXeHne, 4To npu
3TOM UMESINCb B BUAY «Hay4Hble uUenn». 3To Oblan uenu,
HeCOMHeHHO, npakTu4dyeckne. OpOHako, WU  runortesa,
yKa3blBalowWas Ha pa3BUTUE CEJIbCKOro X035MCTBA KakK Ha
BEPOSATHbIN CTUMYN rnpoeeneHns CUCTeEMAaTUYECKUX
HabnoeHun, He BbIrNSAMT ybeouTenbHOM B CBeTe
MMerLWnXCcH NCTOPUKO-KaleHOapHbIX 7
apXxeoaCTpOHOMUYECKMX OaHHbIX. beccnopHo, 3HaHuMe
HEeKOTOpPbIX OaT, MapKuUpywuwmnx Cce30oHbl, — BpoOe AHA



BECEHHEero paBHOOEHCTBUA — A8 3eMsiefesibla HacyulHas
HeobxoanmMoCcTb. ACTpoHOMUYeckne HabnwageHunsd, ooHako,
perynsapHo HavYanw NPOBOANTBLCA no pa3BuUTUA
npoun3BoasLEro Xo3ducTeBa, nNputoMm B o0bbemMe, $BHO
npesblWatoLweM ero crneyunanbHble HY>XObl. He
obHapy>XmnBaeTcs HYeTKMX MPU3HAKOB CBA3M MexXay TUMNom
X034MNCTBa (YKNaaoM) 1 CTerNneHblo NHTepeca K aCTPOHOMUMN.
CaMun acTpoHoMU4Yeckune HabnwageHna apeBHUX Oblan,
MOX0Xe, OPUEeHTUPOBaHbl B Oonbllen cTeneHun Ha JlyHy,
Hexxenn Ha CosnHue. B obuwem, co3gaeTcsa BnedaTsieHue,
YTO acCTpoOHOMMYECcKMe HabnwaeHnsa OoTBeYasn KaKUM-TO
O4YeHb BaXXHbIM, HO 6o0Jsiee LWUPOKUM cCoUMaNIbHbIM
notpebHocTaM. KaXeTcsd 04eHb BEPOATHLIM, 4YTO TaKOWn
NnoTpebHOCTbIO MOr ObITb MPOrHO3, NpeaBnaeHue.

MogobHO TOMYy, KakK HOpMaJZlbHOe CyulecTBoBaHue
nHOAMBMAOYYyMa HEBO3MO>XHO be3 «onepexxatouiero
OTpa)KeHns AeNnCTBUTENbHOCTU», TaK U coumanbHoe bbiTue
HeBO3MOXHO cebe npeactasnTb 6e3 npeansmaeHuns. B
cucrtemMe KynbTypbl coBpemeHHOro obuiectBa AnencTeyeT
BeCbMa CJIOXKHbIN MPOrHOCTUYECKUN annapar,
BKJTHOHAOLLMNIA B cebs MHO>XEeCTBO MPOABJIEHNN
obLWecTBEHHON >XWU3HW — [OO0JIFOCPOYHOE MJIAHUPOBAHUE,
yTyponormnda, duIocopckne [OKTPUHLI, Mpon3BeneHuns
NCKYCCTBA...

AmepukaHeu M. PobepTcoH onybnumkosan B 1898 r.
poMaH «TweTa». B HeM paccka3biBaeTCAa O TMraHTCKOM
Kopabne-nanHepe, oOTNpaBuMBLUEMCA B NJlaBaHue C
boraTbiMM M CamMOOOBOJIbHLIMW MaccakmMpamn. XoJsI0OHON
anpesibCKoOM HO4YbK OrpoMHOE CyAHO, Ha3blBaBLUeecH
«TUTAaHOM», CTOJIKHYJIOCb C awncbeproMm un 3aTOHYJI0O CO
BCEMN Macca>kupamm n KomaHaon. Cnyctd poBHO 14 net
nocne nybnukaumm wun3-3a CTOJIKHOBEHUA C ancbeprom
3aTOHYJ1 3HAaMEHUTbIN «TUTaHUK», KakK ABe Kanaum BOAbl
MNOXoOXXUM Ha Kopabnb, onucaHHbIn PobepTcoHOM. TakoB
OOAMH K13 OeCYUCNEHHbIX TPUMEPOB «OMepearLlnx»
nepe>xxnBaHUM B XyO0XXECTBEHHON iInTepaType.



Apxanyeckoe o6LecTBO, pa3syMeeTcCs, TakXXe OO0JIKHO
bbino pacnonaraThb MPOrHOCTUYECKUM arnnapaTom.
HekoTopble ero 4epTbl MOXHO cebe npeacTtaBuTb MUCXoAas
n3 obwmx coobpakeHun, onumpasicCb Ha YCTAaHOBJIEHHbIE
NCTOPUKO-3THOrpapunyeckme 3akoHomMepHocTun. CpaBHMBaf
KYNbTYpy C pa3BUTOM MUCbMEHHOCTbLIO U bosee aOpeBHUE
YCTHblIE KYJIbTYpPbl, W3BECTHbIN cCneunaanct no Teopuwu
KynbTypbl KO. M. JlIoTMaH 3aMeyaeT, 4To «eCJIn NMUMCbMeHHas
Ky/nbTypa OpuUeHTupoBaHa Ha nMpowJsioe, TO YCTHad
KyNbTypa — Ha byayuiee. [103TOMYy OFPOMHYIO POJib B HEN
UrpatoT npenckasaHud, ragaHumsa WM MnpopoyecTsa...
ObuwecTBo, NOCTpoeHHoe Ha obblHae N KOJIIEKTUBHOM
onbiTe, Hens3beXxHO MOO/HKHO WUMETb MOLHYI KYJbTypy
MPOrHO3MpoBaHMA. A 3TO C HeobXoOUMOCTbIO CTUMYUPYET
HabnogeHna Haa nNpupoaon...», nbo camm «NpUpoaHbIe
ABJIEHUA BOCMPUHMMAIOTCA KakK HanoMuHawwume unm
npenckasbiBaowme 3Haku»E3l, N3 obwmx coobpaxxeHun
ACHO TakKXXe, 4TOo Ana nofdobHbIX couunasibHbIX CUCTEM
MPOrHO3 O0JIKEH HOCUTb KOHKPETHO-MNPUKJaAHOW XapakTep
N KacaTbCa onpenesieHHoro reorpaguyeckoro pervoHa.
MHOXeCTBO (PaKTOB HaTaJIKuBaeT Ha MbIC/b, 4TO
perynspHble acTpoHOMUYECKMe HabnioaeHna Kak pas WU
CNIY>XUJIN Ba>KHENLIMM CpencTBOM YOO0BNI€ETBOPEHUSA 3TON
nporHocTnyeckonm notpedbHoctn. O6 ogHOM TakoM (hakTe —
MPUCYTCTBUN HEeKOTOPbIX bnopmnTmoB B OpPeBHUNX

KaNleHOapHbIX CUCTEMax — Y)Xe T[O0BOPWUOCh. 3HaHue
LWKIOB N €CTb, O4YEeBUAHO, BO3MOXXHOCTb MpeaBuaeHus.
Obcyxnas nanee noeto 0 HeobxoonmMocCTun

aCTPOHOMMYECKUX HabnogeHn [Ons uenen nporHosa
(noet, KOHEYHO, He HOBYID), Mbl PacCMOTPUM V Apyrue
OaHHble. HavyaTb obcyxaeHue uenecoobpasHo C yACHeHus
CaMoro MeToga NporHosa.

Ons  obuwecTBa, nNepexuBalollero nepexon  OT
npUcCBanBaloLLEeN CUCTEMBI X035MCTBOBAHUS K



npoun3sBoadaLEn, OYeHb Ba>XHO Obls10 npeasuaeTb
N3MEeHeHNs ron oT roga:

1) norogHoO-KAMMaTUYECKON CUTYauuu;

2) 6nmXanwmx nepcrnekTUB BaXKHEMLWMX MNPOMbICIIOB
(ynoB pblibbl, 00bbIYa 3BEPS, YPOXKANHOCTb AUKOPACTYLLNX K
BO34eJIbiIBAaE€MbIX CEJIbCKOXO3ANCTBEHHbIX KYJbTYP);

3) nemMmorpadun4eckoro rnosoXxeHus (B ceoen obuimHe n
y bnnmxanwmnx cocenen);

4) pucka HacTtynneHus ocobo HebnaronpuATHbIX
MHTEepBaJIOB BpeMeHn (3annaemMun, JIokaJibHble couMasbHbIE
KPU3UChI, OTAEefibHble KaTacTpoduyeckme cobblTua Tuna
HaBOOHEHUN 1 T. N.).

OCHOBHON TMPUHUWMN TPOrHO3a MOXXHO MOACHUTbL Ha
npuMmepe NpPorHo3a NorogHoO-KJANMaTUYECKUX N3MEHEHUI, K
KOTOPbIM XO3ANCTBEHHAA OEATEesNIbHOCTb HalWWX Mpeankos
Oblna MHOro bosnlee YyyBCTBUTEJIbHA, YEM Halla.

lMoropma, K1MMaT U COJIHEYHasA aKTUBHOCTD.

Hago cpa3y >»e OTMeTUTb, 4TO MNPOrHO3 MOorogHbIX
M3MEHEHUN B Te [JaJlekme BpeMeHa OoCyLWeCcTBasACS,
BEpPOATHO, Oonbwmm HabopoM nMpuMeET, WNCMNOJIb3YHIOLNX
pa3Hoobpa3Hble MpU3HakKMm — reodumsnyeckme, nosepgeHne
XXUBOTHbLIX M T. n. «KocMu4eckme» rnpusHakm 6biiu,
BEPOATHO, TOJIbKO 4HacCTbl WX MOJIHOro Habopa. [peBHue
HaBepHAKa XOopowo 3Hasan o6 ogHOW Ba>XHOWM ocobeHHOCTKn
MOroAHO-KJINMATUYECKNX U3MEHEHUN B AaHHOM panoHe —
TeHOeHUnun K bonee NIn MeHee yCTONYNBOU
MOBTOPSAEMOCTU MOXOXUX (a@HANOMMYHbLIX) CUTyauumn. ITa
MNOBTOPAEMOCTb MMeEEeT [O0BOJIbHO CJIOXKHYK BPEMEHHYIO
CTPYKTYPY — cyuwecTtByeT Habop UWKIOB, XapaKTepHbIN
ona onpegeneHHowm reorpaguyeckon obnactn. Takas
perynsapHoCTb BO3HMKAET B CBA3U C BJIMSHUEM Ha KAuMaT
(morogy) CONHEYHOW QAKTUBHOCTW. DTO pewnTesibHoe
be3orosopo4vHoe cy>xaeHue CNocobHo MOKOPOOUTL



YynTaTens, CAbllIaBLIEro He4YToO O ANCKYycCcusax no npobneme
«COJIHEYHas  aKTUMBHOCTb — rMoroga W  KJIWMAT».
HNencrtButenbHo, nebaTbl 0 peasibHOCTU KOPPEensLUMOHHbIX
CBA3en Mexay WHOeKCaMW COJIHEYHOW aKTUBHOCTU W
MOrogAHO-KNMMaTUYECKUMU  NapaMeTpaMu OJIATCA  YXKe
ctonetune. B nuTepaTtype no 3Tonm npobneme MOXKHO
BCTPETUTb HemMano MnpoTUBOPEYUn n B3aWMHO
NCKJIIOYaoLWKX Apyr apyra cy>xaeHun. Xapakrtep CoJIHEYHO-
aTMOCHIEPHbLIX CBSA3E€ OKa3blBAETCA [O0BOJIbHO CJIOXKHbIM.
OcHOBHOW 11-neTHUN UUKN COJTHEYHOW AKTUBHOCTW MJ0OXO
Bbipa>KeH B psAax MeTeoposiornyecknx HabnawoageHmnin. Camum
3T pALbl [OOBOJIbLHO KOpPOTKMe. BaungHue >s¢@deKToB
COJIHEYHON aKTUBHOCTU Ha aTMOCMEPHYIO LUUPKYNALUNIO, KaK
BbISCHWJ/IOCb, CYLWlEeCTBEHHO 3aBUCUT OT Ce30Ha MU
reorpapmnyeckoro permoHa. B obuwem, 3Tm n HekoTopble
apyrve npuynHbl He nMNO3BOJINJIM MOKa BbISBUTb BCEN
COBOKYMHOCTU OCHOBHbIX 3aKOHOMEPHOCTEN, HEKOTOpPbLIE U3
KOTOpPbIX, noxoxxe, YCKOJIb3aloT oT Y3KO
cneynann3npoBaHHOro Noaxoda, XapakTepHOro asas Hallen
coBpeMeHHON Haykun. CamMoe e rnaBHoe — pgaxke TOo, 4TOo
SMMUPUNYECKN HaOeXXHO YCTAaHOBJZIEHO, He WuMeeT TnokKa
TeopeTuyeckoro obocHoBaHMA. Hago npu3HaTb, Mbl He
MOHMMaEeM TMOKa MexXaHW3MOB BO3OENCTBUS COJIHEYHON
aKTUBHOCTWM Ha aTMocCdepHble npouecchl. HekoTopbie
crieunasincTbl Oa)ke nnosaratlT, 4YTO TakKoe TMOHWMMaHue
byneT 4OCTUMHYTO HEe CKOpO.

Ina Hawero n3soXXeHmd Bonpoc 0 Co3gaHun Teopun no
CTOJIb Ba)KeH. [opa3no BakHee TO, YTO CaM (PaKT CBA3MU
«COJIHEYHas aKTUBHOCTb —  MOroAgHO-KJAMMaTU4yeckume
N3MEHEHNSA» Cendac BCe-TakKM MOXXHO CYUTaTb HaOeXHO
YyCTaHOBJIEHHbIM. OrpaHNYMMCH HECKOJIbKUMUN MpuMepamu.
HanpoeHo, 4yTo Ong 3anagHbiXx panoHoB CLLUA 3acyxm — C
HavYana XVIII Beka M OO0 HaAWMX AHENW — TMOABAAKOTCS
perynsapHoO C UMKJOM OKOJ10 22 net. HEeCOMHEHHO, 4YTO 3Ta
PUTMUKA CBHA3aHa C W3BECTHbIM 22-IeTHUM LUUKJIOM
COJIHEYHON aKTUBHOCTM (cocTonT w©n3 AOBYX 1l-neTHux



LLIMKOB). IDTOT pe3ysbTaT nMNoJyd4eH U3 TWaTesNIbHOro
aHa/iM3a [OaHHbIX MO0 WU3MEHEHUAM TOJIWNHBI  Konel
nepeBbeB (peructpupyrowien CTPYKTYpbl, MNPOYUTAHHON
BnepBble npodeccopom Opecckoro yHusepcuteta . H.
LliBegoBbiIM  ewe B MpowsioM Beke). AHasorn4Has
TEeHOEeHUNSA B NOSABNIEHNN KPYMHbIX 3aCyX CyLWleCcTByeT 1 Ans
onpeneneHHblx obnacrtenm Hawenm CTpaHbl, 4TO 6bIJIO
obHapyXeHO coBeTCKOW wuccnepoBaTenbHuuen T. B.
[TOKPOBCKOM C  WUCMOJIb30OBAHUEM  METEOPOJIOrNYeCcKunx
JNaHHbIX. He BbI3blBaeT Tenepb CrNopoB CBA3b COJIHEYHOWN
aKTUBHOCTU C YaCTOTOW csiefoBaHNA rpos. Ona tepputopun
AHIr N, B YaCTHOCTW, rpo3bl NMPOUCXOAAT 3aMeTHO 4Yalle B
3MNOXy MakKCMMyMa COJIHEYHOW aKTUBHOCTU (B 3TUX OaHHbIX
oTYyeT/IMBO BUAEH 11-neTHunm unkn).

Mo)xanyn, camble ybeaouTenbHble pe3ysbTaTbl Obin
MOJIy4EeHbl MNPU  U3Y4YEHUMN peakuum aTmocdepbl Ha
oThesibHble MNPoSABJ/IEHUSA COJIHEYHON aKTUBHOCTW.
N3BeCTHbIN COBETCKUM acTpoHoM 3. P. MycTtenb n ero
COTPYOHUKWN  ODHapy>Xwuau, YTO NpU  U30JUPOBAHHbLIX
reoMarHUTHbIX bypsax aTMocdepHoe nasieHune
OJHOBPEMEHHO MEHSEeTCA Ha OrpoMHbIX TEPPUTOPUSNAX,
npuyeMm Ana oaHuUx obnacrtem OHO YyMeHbluaeTcsd, a Ans
opyrmx, HaobopoT, 3aKOHOMEPHO BoO3pacTaeT. 3ITU
N3MeHeHns, o4eHb Hebonblme no abCcontoTHOWM BeNNYnHe,
0COBEeHHO pe3Ko Bblpa>keHbl 3UMON.

Mbl y>Xe roBopuan B Hayvane Opollopbl, 4TO
MarHuTocgepa 3eMJIn UCNbITbIBAET MNEepecTpPonKy, Kormaa
Hawa TrJilaHeTa nepexoaouT W3  OOHOro  CeKTopa
MEeXIMJIAaHETHOro  npocTpaHcTBa (roe  MexnJaHeTHoe
MarHUTHOE noJie HanpasJsieHo, cKaXxeMm, oT ConHua) B
apyron (roe 3TO MarHUTHOE noJsie UMeeT APpYyron 3Hak).
[lepecTponKka OTpa)kaeTCAa U Ha HWMXKHeW aTMmocdepe Wu
COMPOBOXJAETCH, KaK BbISCHUIOCb, METEOPOJIOrNYECKNMN
apdekTaMn. 3ToO 3aMevaTeslbHoe OTKPbITME 6bISI0 caenaHo
B 1967 r. coBeTckum reopmsnkom P. B. CMUpPHOBLIM W©
NOATBEPXXAEHO Tenepb MHOIMMMK Apyrummmn



nccneposaTeniasMyM  C  UCMNOJNIb30BaHMEM CaMbIX pPa3HbIX
nokasaTtenen. HanageHo, HanpuMmep, YTO CyMMapHad
naowanb y4aCTKOB C 6onbLION LINKJIOHNYECKOW
3aBUXPEHHOCTbLIO B OaHHOM nonywapum  3aMeTHO
YMEeHbLUAeTCa Ha JApyron [OeHb nocsae nNpoxXoXXaeHnsd
CEeKTOPHOW rpaHuubl. NMoka3aHo, 4TO A/19 CpeaHunX LWnpoT
cnycTta 1-2 OHA nocne MnpoXOoXAeHWA rpaHuubl 3aMeTHO
N3MEHAETCA BeNIMYMHA D3SJIeKTPUYeCcKoro nosasa 3emMnam wu
Torga >e BO3pacTaeT BEPOATHOCTb peruncrtpaunn rpossbl.
Ecnnm nepeyncneHHble 3(Pp¢eKTbl peasibHbl, Mbl BrpaBe
oOXXnaaTb — nns onpeneneHHoro OuvarnasoHa
reorpapuyeckmnx WUPOT — HEKOTOPOW pPeryssaspHoCcTU B
MOroAHbIX W3MEHeHUaX B nMnpefesiax CUHOOMNYECKOro
JIYHHOrO Mecsua: KakK y)Xe OoTMeyasloCb, JIyHHble (a3bl B
BEPOATHOCTHOM CMbIC/Ie COMpsiXXeHbl C MnepeceyeHnem
3emMnen CEeKTOPHbIX FPaHUL, MeXXMJaHeTHOro MarHUTHOro
rnons. JTa KoppendaunoHHad CBA3b DOJIKHa
BOCNPUHNMATbLCA KakK «BanaHume JlyHbl Ha noroay». WMN3-3a
TOro0 4YTO Mepuoa BpaLLEHUS CEKTOPHOM CTPYKTYpPbl He
BCerga paBeH CMHOOANYECKOMY MecCsLy, 3Ta CBA3b HE MOXKeT
ObITb YCTONYMBOW. YKa3aHHOEe 06CTOATENBCTBO, BO3MOXXHO,
ABNSETCA OOHOW W3 MPUYUH MPOTUBOPEYUBBLIX CY)XXOEHUWN,
XapaKTepHbIX ANa 0OunbHON NnTepaTypbl O CBA3M MOroAbl C
haszamu JlyHbl.

NmeloTca, BRpodyeMm, paKTbl, MpuUHapgsexawme K
pa3pany HaleXHO YCTaHOBJIeHHbIX. Hanpumep, Aans
CceBepHoOM 4YacTu AMEepPUKaHCKOro KOHTUHEeHTa, CorJjlacHo
MOJIYBEKOBbIM [aHHbIM, MAKCUMYMbl 4YuUCNa OOXOJINBbIX
OHEN NpUXoadaTca Ha 3-U — 5-1 AeHb Nocsle HOBOJIYHUSA Y
nonHonyHusa. Tlo Opyryt CTopoHy 3kBaTopa (KOXXHas
AMepunka) pacrnpeneneHme BMNOJIHE  aAHAJNIOMMYHO, HO
COBUHYTO OTHOCUTE/IbHO NepBOro Ha 2-3 AHA. IdpdekT
00BOJIbHO cnabbin (< 10 %), OTKyOa TeM He MeHee BOBCe
He cfefyeT, 4To CBA3b C Pa3amMu JlyHbl npeHebpexmnmo
Masia. Beob MeTeoposiorndyeckme cnencTBusa nepecevyeHus
CEKTOPHbIX  rpaHuu, Kak  0TMe4asioCb, OTYeT/MBO



NPOABAAITCSA B onpeaesieHHbIX reorpadpuyeckmnx obnacrax.
[Mo3TOMYy LUMPOKOE MNPOCTPAaHCTBEHHOE U BpeMeHHOe
ycpeoHeHne OaHHbIX MOXXeT HMBesIMpoBaTb 3P(eKT, U B
KakKOM-TO panoHe OH, BO3MO>XHO, OKa3blBaeTCH
3Ha4ynTenbHbiIM. Bo BCcAKOM cnyyae, noOna  EBponbl
pacnpegesieHne OHEM C OcCafdKaMW WHOe, Hexenu Aans
AMepuKn.

fICHO, 4TO paccMaTpuBaeMas CBA3b  ABJiIAE€TCH
OOCTaTOYHO CJZIOXXKHOW, U MNPUYUH TOMY MHoro. CeouMmun
dazamm JlyHa He TOJIbKO OTMe4YaeT CMeHY CeKTOpOB U
«MapkKnpyeT» WMU3IMEeHEeHUs KOPOTKOBOJIHOBOrO COJIHEYHOro
n3nlyd4yeHna C  uUumknaMmm  nopsapnka  Mecdua.  CeBouMm
rpaBUTaLMOHHBIM OENCTBMEM OHa Bbi3blBAa€T B OKeaHax U
aTMocepe nMNpuaMBbl, 4YTO B oOMpedesieHHbIX CUTyauunsax
CKa3blBaeTCA B CaMOM HMXKHEM «3Ta)ke» aTMocepsbl
(NMpunuebl MMeT, MeXAy Mnpo4YuMm, JoarornepunogmHeckume
FapMOHUKWN: CyMMapHasa aMnanTyna OKeaHCKWUX MNPUInNBOB
BapbupyeT c nepuongamn 8,9 net, 18,6 net n ap.). B obwem,
JlyHa, HEeCOMHEHHO, MOXXeT NCMOJIb30BaTbCH KaK
«npenckasartenb» norogbl. CooTBeTCTBYWOLWME «NpaBuia»
MPOrHo3a [A0BOJIbHO CJIOXKHbI, U3MEHAKTCA OT MecTa K
MeCTy U HaM ceil4aC HensBeCTHbl. BrnosiHe BepOATHO, 4TO
OPEBHMM aCTPOHOMaM 3TU «MnpaBuna» ObIIM  XOPOLUO
3HAaKOMbl. B KJIMHOMUCHbLIX TeKCTaxX ApeBHero. BaBunoHa
eCTb NpsAMble YKa3aHN4 Ha 3TO.

Ho BepHeMcCH K MOBTOPAEMOCTMU MorogHo-
KJIMMaTUNYECKNX CUTYaUUN, COMPSXKEHHbIX C LUKINYECKUMU
BapuvayunsaMmym COJIHEYHOM aKTUBHOCTU. [Ona npenckasaHus
M3MEHEeHUN norogbl — KJiMMaTa Ha OCHOBE Takoun
3aKOHOMEpPHOCTWN, Ka3asnocb 6bl, Heobxogmm NpPoOrHos
COJIHEYHOW aKTUBHOCTWU. HO OH MOXeT BbITb OCYLLECTBJIEH C
MCMOJQIb30BaHNEM elle OOHOW KOoppensumoHHOW CBA3N —
3aBUCNMOCTU YPOBHS COJIHEYHON AKTUBHOCTU oT
KOHpurypaumm nnaHet. O COJIHEYHON QAKTUBHOCTU MO
B3aMMHOMY PacCroJIoXKEeHUN0 MJaHeT MOXXHO CyAuTb TOYHee
N Hage)xHee, He)XeJsin 0 BPEMEHN MPOXOXXAEHNA CEKTOPHbIX



rpaHuMy Mo NyHHbIM (pa3amM. W 30ecb HaM NpuaeTcsa cKka3aTb
HEeCKOJ1bKO CJ/10B 06 OLHOW ONCKYCCNOHHOW 7
Masionsy4eHHoun npobneme pusnkm ConHua.

Bapuwnauunn COJIHEYHON aKTUBHOCTHU N OANHaAMMUKA
njaaHeT COJIHeYHOWN CUCTEeMbI.

N3y4eHne Bapuauun COJIHEYHOW aKTUBHOCTWU, KOTOpPOE
NPOBOANTCHA C NMPUMEHEHUEM CTPOro Hay4HbIX METOLOB Ha
npoTs>xeHun 6osiee cTa seT, NOCTENEHHO BbISABUJIO OYeEHb
CJIOXKHbIN  MHOFOMEPMOAHbLIA XapakKTep 3TUX Bapuauun.
bblNnO HamgeHo, B Y4aCTHOCTWU, 4TO cCpean Bapuayumn
MPUCYTCTBYIOT cunpgepunyeckue (oTcynTbIBAaEMBIE
OTHOCUTENIbHO 3Be3[) nepuoabl obpaleHns niaaHeT BOKPYr
ConHua: Mepkypua, BeHepbl, 3emnmn, Mapca n KOnuTtepa.
ITOT ((pakKT MOCAY>XWN OCHOBaAHMEM [ONS BblIABUXKEHUSA
rmnoTessbl 0O TOM, 4yTO CoJZIHeYHa4 AKTUBHOCTb
HenocpeaCcTBEHHO 3aBUCUT OT AMHAMUYECKUX BO34ENCTBUN
niaaHeT Ha CosiHUe (npeXkae BCero Takux, Kak npuauvsebl). B
cneunansHon nMTepaTtype  obcyXaanmcb  passinyHble
BapuMaHTbl 3TOW runoTte3bl. Cenyac MHeHMe OONbLUMHCTBA
nccnegoBaTenen TakKoBO, 4TO CaMWU 3TU AUWHAMUYECKUE
BO30ENCTBUA He MOryT OblTb MPUYMHON BCEro KoMriiekca
SIBJIEHUA COJIHEYHOW aKTUBHOCTWU. [MocneaHaa obycnoBrsieHa
npoueccamun, npotekawwmmm Ha camom ConHue. TemMm He
MeHee CyLleCcTBOBaHME MaaHeTHbIX 3(pheKTOB B COTHEYHON
aKTUBHOCTW cnenyeT cyYUTaTb [AOKasaHHbIM. C  3TuMm
yTBEP)XKOEHMEM HE BCe COrJlacATCs, MOCKOJIbKY OHO He
Mnosay4unno noka oOLLEeNnPUHATOro TeopeTnyeckoro
NCTONIKOBaHUA. [lpucyTcTBMEe nNNaHeTHbIX 3¢{eKToB B
COJIHEYHOW  aKTUBHOCTW, OAHAKO, MOXXHO  TOHSATH,
HanpuMmep, Ha OCHOBE rMnoTe3bl, BbICKA3aHHON COBETCKUM
dusmkom B. . KosenosbiMl2l, CyTb 3Tonm runortessl,
ba3upyrouwenca Ha nNpencTtaB/eHNN O MNJAHETHOU CUCTeEMe
KaK HeslMHenHon kKonebatenbHOM cCuUCTEMe, COCTOUT B



gonyuweHun  BosnedeHms  ConHua  (KOHEeYHOo, TOoXXe
KonebaTtenbHOM  CUCTEMBbI) B 00WMMA  CUHXPOHHLIN
KonebaTtenbHbI  pexum. Takas To4Yka 3pPeHusa He
paccMaTpuBaeT cnabble rpaBMTaUMOHHbIE BO3AENCTBUS CO
CTOPOHbI Ms1aHeT Ha CoJsiHUE KaK MPUYNHY ero LNKIN4eCcKowu
AaKTUBHOCTU. DTW BO3LEWUCTBUA MNPOCTO NOOLAepP>XUBAOT
CTabnnbHOCTbL KosiebaTeNbHOr0 CUHXPOHHOMO pPeXXuma,
BO3HUKLUEro B pe3ysbTaTe OJINTENIbHOW  3BOJIIOLUWN.
LIMKNNYHOCTbL COJIHEYHOWM aKTUBHOCTM COrJIaCHO runoTese
onpepenseTcs KonebaTenbHOW CTPYKTYypon BCEW
CoNlHEeYHOIN CUCTEMBI.

[Moka BedoyTCA OWUCKYCCUM O BO3MOXXHbIX MeXaHM3Max
MJAHETHbIX  BJIMAHWA  HaA  COJIHEYHYIO  AKTUBHOCTD,
HeKoTopble wuccnenosaTenn paspabaTbiBaloT MeTOAbI
MPOrHo3a 3TOM CaMOWM aKTUBHOCTW, OCHOBbIBAACbL Ha YUCTO
HabnoaaTeNbHbIX 3aKOHOMEPHOCTAX. CeoeobpasHylto
MeToOOWKY nporHo3sa pa3paboTan, Hanpumep, KMEBCKUN
acTpoHoMm T[1. P. PoMmaH4yK. BbiiCHMNOCb, 4TO owwunbkmu B
npenckasaHUM HaCTYMJIEHUA BpPEeMEeHW MUHUMYyMa U
MaKCMMyMa aKTUBHOCTW, B BeJINYMHE CrJla)KeHHOoro
3HAa4YeHNA WHOEeKCa Ha MOMEeHT MaKCuMyMma, Yy 3Ton
MEeTOOWKM BO BCAKOM CcJy4Yae He 0Oonblwe, 4em Ans
TPAaAMUNOHHBLIX MeToAOoB. 34ecCb, pa3symeeTcs, 6bis1o 6bl
HEeyMeCTHO u3naraTb TEeXHUYEeCKYyl CTOPOHY MPOrHos3a.
XoTenocb 6bl 3a0CTPUTbL BHMMaHWE YuTaTens Ha ee
OCHOBHOW pyKoBOAsAUWIEeN naee, UCMOJIb3YIOLWeN «npasunia»
Tnna: «MakCMMyM COJIHEYHOM aKTUBHOCTU HacTynaeT B
cpenHeM CnycTa OBa roga rnocse kBagpatypbl KOnuTtepa un
CaTtypHa» (KBagpaTypa — KOHQuUrypauus, rnpu KOTOPOW
naaHeTbl BUAHbI OT CosIHUA NMo4 NPSAMbIM YrjioM). ACHO, 4TO
HabngaTenn Ha KakoM-HUbyab CTOyHXeHOXXe  Uau
KapHake BMoJIHe MOrJM OTKPbITb Takue «npasua», HO
MCroNb30BaTb WX O19 nMNpeackasaHua He COJIHEYHON
AaKTUBHOCTW, @ HernocpenCcTBEeHHO ee 3eMHbIX MPOoSABIeHUN
— 3aNMaeMunn, 3acyx, HaneTtoB capaH4yu, 0CobeHHO BbICOKUX
YPO>XXaeB NN BbIAAKOLWMXCA MO yaa4e OXOTHNYbUX CE30HOB.



MeXxay npo4yuMm, Takume «npamble» COMnocTaBJ/IEHUA —
MUHYS MOKa3aTesnn COJIHEYHOWM aKTUBHOCTU — HEKOTOPbIX
reopunsndecknx dBNeHUM C KOHUrypaumamm rnjaaHeT
HEeOOHOKpPAaTHO nMpoBOAWM/INC W B Hawe Bpemsa. OHu
HEN3MEHHO nasanu obeckypaxkmupatoLle yeTKue
pe3ynbTaTbl — K HeMasioMy YAUBIEHUID WU CMYLLEHUIO
aBTOPOB 3TUX uccnengosaHun. Tak, 3. K. burr (ABcTtpanuns)
Hawen, 4To OoNnblIMe MarHUTHbie OypuM Ha NPOTSAXKEHUNU
NMHTepBasia 1874-1954 rr. MnoYTwr HUKOrAa He
perncTpmpoBasncb, ecan BeHepa n MepkKypunm HaxoauNCh
B HUXXHEM coefnHeHUN. BO3HUKNN [a)ke TeopeTunyeckue
MOCTPOEHUs, OnucbiBawuWwme  «rnpsamoe»  BO3L4ENCTBUE
nnaHeT Ha NoHoCgepy Nan MmarHutTocgepy.

NWTak, Tenepb MOXHO CHOPMYINPOBaATL CXEMY,
KOTOpa4, no ybexxaeHuto aBTOpPOB, LLNPOKO
MCcrosib3oBasiaCb APEBHUMW aCTPOHOMaMWM AN MNPOrHo3a:
N3 PAaCCMOTPEHHON BbllLE TpUaabl KOPPENALUMNOHHbIX CBA3EN
— KOHuUrypaumm rnjaaHeT — COJIHEYHA aKTUBHOCTb —
3eMHbleé TMPOSBJIEHNA COJIHEYHON QaKTUBHOCTU — OHMU
NCK0Yanu COJIHEYHYIO AaKTUBHOCTb (o KOTOopowu,
pa3yMeeTcd, HU4yero He 6bi10 M3BECTHO). Mcnonb3oBasach
«COKpalWleHHas» Luenb KOPPensaUuMOHHbIX CBA3eW, TaK 4TO
KOHUrypauum naaHeT HenocpeacTBEeHHO COMNOCTaB/IANINCD
C 3(pbdhekTamMn CONHEYHON aKTUBHOCTU B cpene obutaHus.
Takon noaxon nNo CBOEN CYTU HMYEM He OTJIM4aeTcs oT
COBpPEMEHHbIX nccnenoBaHNm BJINAHUS COJIHEYHON
AaKTUBHOCTU Ha MOrogHoO-KJIMMaTUYeCKNEe WU3MEHEHUs Wan
brnonormnyeckune npouecchl (Tak Ha3blBaemMad
rennobnonorng), ToNbKO B KayeCTBe MHAEKCOB COJIHEYHON
AaKTUBHOCTM WUCMNOJIb3yeTCA HEKOTOPbIN 0O4YeHb 00OWKUN
nokasaTeslb — [JlJaHeTHble KoHdwurypauun. Ecnm BHOBb
BEPHYTbCSA K A0JITOCPOYHOMY MPOrHO3y norodbl, TO MOXXHO
3aMeTUTb, Hanpumep, 4To A5 EBponbl OAUH U3 Ba>XHbIX
LINKJIOB MOBTOPAEMOCTUN MOroAHbIX CUTYyauLUN COCTaBffeT
OKO0J10 2,2 roga. 3To o4eHb 6/IM3KO K nepuony coeguHeHnn
FOnuTtepa 7 Mapca. [MpoBOAA cucreMaTmyeckume



HabnoeHna 3a WX B3aUMHbLIM PACMOSIOKEHNEM, MOXXHO
Obl10 OTMETUTb, KAaKOM WMEHHO KOHpUrypayum >3TuUX
naaHeT conyTcTByeT OnaronpuaTHas noroga B AaHHOWN
MecCcTHOoCTK. Korga Takasa KOHurypauua noBTopsAnachb, B
OAaHHOM pervoHe M CsieoBasio OXNAaTb XOpPOoLen noroabl.
Hona ydeTa [pyrmx pUTMOB MOBTOPAEMOCTW €CTb «CBOU»
naaHeTHble KOHQUrypaunu. Tak, ong yyeta umkna 4,2 roga
XOpowWwo «nogxoauT»  nepuon nNapHbIX COeaUHEHUN
FOnnTtepa, 3emnun, Mapca n BeHeptil.

Camsble apeBHne n3 N3BECTHbIX cenyac
aCTPOHOMUNYECKUX TEKCTOB — BaABWUJIOHCKNE KJIMHOMWUCHbIE
Tabnnykn — copepxaT 0OUIbHYIO MHGOPMALUIO MMEHHO

TakKoro poga:

«B Mecsau abao Ha 6-n peHb HwuH-pap-aHHa (BeHepa)
MnosIBNSEeTCA Ha BOCTOKe; Ha Hebecax 6yaoyt OoXxawu, Ha
3eMsie — OMyCTOLUEHUS. .. »

«Ha 11-n peHb Ay3y HwuH-pgap-aHHa BCMNbIXMBAaeT Ha
3anage. B cTpaHe OyayT BOEHHble AOEeNCTBUSA; YypoXkan
bynet boraTbin».

Tabnmyka C 3TUM TEKCTOM, XpaHsAWaacsa Tenepb B
BputaHckom My3ee, ©Oblnla HangeHa B 6bubnaunoTteke
AwwypbaHnnana wn  npencTtasnder  cobom  konwuio,
crneunanbHO CHATYIO ¢ 6bonee paHHen 3anncn. BaBuioHckune
aCTPOHOMbI, paboTaBliMe B XpamMax Mon KOHTPOJIEM W
PYKOBOACTBOM >»XPEL0B, pacnosarann, sngumMo, OJIMHHbIMN
pagaMmun  HabnwageHun M MoranM B NPUHUUNE BbIABUTb
MPOrHOCTUYEeCKNne npaBusia C OOHOBPEMEHHLIM Y4eTOM
HECKOJIbKMX  Ba)KHEULWIMX  TFapMOHUK  MOBTOPSAEMOCTU
noroabl B Ux reorpadpudeckon obnactn. CBA3b noroabl C
OBVXXEHMEM MJaHeT He npencTasasasacb UM CTPaHHOW UK
napagokcasibHOW, KaK 3TO KaXeTcsd Ham (pacnosaras
CBeAEeHUAMN O npupoae njaaHeT, Mbl Kak OyaTo «3Haem»,
YTO TaKoOro «He MoXeT 6bITb»...). OHW npucTasbHO
Habnwoann 3a CBETAWMMUCA OJINLUETBOPEHUAMUN CBOUX
boXXecTB W CONOCTaBASANMN WX OBMXXEHUA C 3EMHbIMU
nenamun. To, 410 BbINO HeobxoammMo obuLeCcTBY, OTBEYaso



ero TpeboBaHuAM, NMOHMMANOCbL Kak Bons Heba u cTporo
3akpennanocb B obpa3ax. B pamMKax WUX 3MOMPUYECKON
FHOCE0J1I0rn4ecKom CUCTEMbI bonblue HU4ero He
TpeboBanocCs.

Mbl Tenepb MPOAOJ/IKUM pPaACCMOTPEHUE Tex SABJEHUN,
KOTOpble ObIN10 KenaTtesnbHo (nnn Heobxoammo)
npenBmnaeTsb.

Co/siHeYHass aKTUBHOCTb M bnosiornyeckme npoueccsi.

Ecnn conHe4yHas aKTUBHOCTb BJMAET Ha KAMMaT WU
norony, TO HET HUYero yAWBUTEJNIbHOrO, YTO Ba)kKHeunwue
UWKSbl  COJIHEYHOW aKTUBHOCTM NpPoOCMaATPMBAlOTCHA B
nokasaTensax ypoXXanHoCTW. DTa KoppensunoHHas CBA3b B
eBpOoNnenckon Hayke HOBOro BpemMeHuM 6blsla BRNepBble
nogmMeyeHa 3HaMEHUTbIM aHIJIMNCKUM acTpoHOMOM B.
[epwenem (1738-1822). W3 conocTaB/ieHNA  OYEHb
KOPOTKOro paga HabnoageHnn Hag CoSIHEYHbIMU NATHaAMU U
LLeHaMN Ha TOBaApPHOE 3epHO OH 3aKJ4ui, 4To CoNHue Kak-
TO BJINAET Ha MNOrogHoO-KJAMMaTU4Yeckne YyCJIoBUS U Tem
CaMbIM Ha ypo)XaWHoCTb. Ero konnern 6e3 manoro asecTtu
neT Cnycta AOeuCcTBUTEsIbHO HawanW, 4YTO  MUPOBOE
MPOU3BOACTBO  TMWEHWLbl, Bblpa>asiCb  COBPEMEHHbIM
Hay4YHbIM A3bIKOM, MOAYJINPOBAHO COJIHEYHOW aKTUBHOCTbIO
C yXe YnoMaHyTbiIMM nepuogamm 11 net wm 22 ropga.
AMNanTyga 3ToM MoAynauum COBCEM He NyCcTAKoBas: OT
10 % po 50 %, B 3aBUCMMOCTU OT TEeXHUYEeCKoun
OCHALWLEeHHOCTN CeNIbCKOro X03MCTBa AaHHOW CTpaHbl. Mpw
5TOM YCTaHOBJIeHa TakKad 3aKOHOMEPHOCTb: B CEBEPHOM
nonywapumn Hambosbwas YpOXXanMHOCTb MPUXOOUTCA Ha
rogbl MakKCMMyMa COJIHEYHOW aKTUBHOCTU, B KIXKHOM
nonywapmm — HaobopoT, Haubonee o0b6uNbHbIE YypOXKau
cobupaloT, Kak npaBwio, B 3MOXy MUHMUMYMaA. Ha 3Ty
rnobasibHyl0 3aKOHOMEPHOCTb HaKNaAblBAlOTCH, KaK YXKe
rOBOPUJIOCb, MeCTHble 0COB6eHHOCTU: B  HEKOTOpbIX



obnacTax yKasaHHas PperyssapHoOCTb MJI0XO BblpaXkKeHa,
HeycTon4mBa, 3aTO B APYrNMX — C KAaKUMU-TO pPasnynamu,
obycnoBneHHbIMM cBoeobpa3snem naHawadTa, — OHa 4acTo
NPosBASETCA OJINTESIbHOE BpeMS.

PeanbHbln ypo)xan (B 3aKpoMax) 3aBUCUT, MOHATHO, "
OT paga Aapyrnx @GakTopoB. Takux, HanpuMmep, Kak
MaccoBble 60N1€3HU CENbCKOXO3ANCTBEHHbLIX KYJIbTYp WU
BCMbILWKN pPa3MHOXEHNA HacekoMbix-Bpegutenen. O4eHb
Ba>XHO HAMOMHWUTb, YTO MHOIMMe 3TN (PaKTOopPbl TaKXXe UMeIoT
PUTMUKY, CUHXPOHMN3NPOBAHHYIO C COJIHEYHON
LUUKJTIMYHOCTbIO. CnHXpOHM3aLKnsa brnonormyeckmnx
npoLeccoB TakKoro poga C BapuaunaMum COJIHEYHON
AKTUBHOCTW BO3HWKaET He MN3-3a NOroAHbiX U3MEeHEeHWW, a
ob6si3aHa CBOMM MNPOUCXOXKOEHUEM HEMOCTOAHCTBY COBCEM
OPYroro 3K0JIOrM4ecKoro rnapamMeTpa — 3JIeKTPOMarHNTHbIX
doHOBbLIX Mosien. [Jo caMoro nocnenHero BPEMEHU 3TOT
dakTop B 3BOJIIOLMM He Y4YUTbIBANCA, Oa WU cCenyvac ero
Ba>XHOe 3HayeHMe HepooueHmMBaeTCHd. HenuwHe nosTomy
KOPOTKO paccKka3aTb O HEM.

Bcerpa 7 BCOAY CyLLeCTBYOLLNN doH
3/IEKTPOMArHUTHbLIX MoJsen B Hawen cpene obuTaHuA
BO3HMKaeT 6narogapd MHOMMM, MNPUTOM CaMbiM pPa3HbIM
npoueccam. Ha Huskux (Huxe 10% Tu) U CBEPXHU3KUX
(Hmxe 102 uy) 4acToTax, rhe Hanps>KeHHOCTb nonen
nocturaeT OO0BOJIbHO 3HAYUTENIbHbIX BEJINYMNH,
3/IEKTPOMArHUTHOE W3Jly4YEeHNE TFeHepupyeTcs B BepXHewu
aTMochepe — MarHutocepe. CnekTp npeancrtasnsgeT
cobon wymbl C HabopoM  OUCKPETHbIX  «JIMHUN»,
Hanpsa>XeHHOCTb rnoss pacTteT C yBesin4eHnem
reorpan4eckon LWNPOTbl, U3MEHSAETCHA OT TOYKUN K TOYKE B
CBA3M C WN3MEHEeHUEeM 3JIeKTPUYECKUX XapaKTepUCTuk
noacTuialoWwen rMoBepxXHOCTM U CUIbHO BapbupyeT BO
BpemMeHu. Camoe rnaBHOe, 4TO 3TM Bapuaumm —
HeobblHaMHO pa3HoobOpa3Hble W O04YeHb CJ/IOKHble —
ABMIAOTCA TOHKUM MHOVMKATOPOM MPOLEeCcCcoB, NpoTeKatoLwmnx



B O/MXanweM KOCMUYECKOM OKPpY>XXeHunm 3eMmnun. A 3Tu
npoueccbl KOHTpoJsiMpyloTCca daBneHmaMn Ha ConHue,
COJIHEYHOW AKTUBHOCTbIO (Beob opbuTta 3emMnu
pacnosiaraeTcsa, CTPOro roBops, B npegenax caMbiX
BHELUHNX CNOeB CoJZIHeYHoW aTMocdepsbl). lony4daeTcs, 4TO
YyNOMAHYTbIE Bapuauum MOryT oOTpaxkaTb Bapuayuwu
COJIHEYHON aKTUBHOCTW. 3DTO WU B CaMOM Jesne Tak.
OTaenbHble YyH4aCcTKU CneKTpa 3J1IeKTPOMarHUTHbIX MoJIeN Ha
MOBEPXHOCTU 3emMnun MOryT ObITb NHOEKCaMN
OJHOBPEMEHHO N KOPMYCKYJIAPHON U >XXECTKON BOJIHOBOM
COJIHeYHON  paguauun. Hanpumep, MUKpoOMyJbcayun
reoMarHUTHoro nosias C 4acrtotom okono 0,1 Ty,
pPeErncTpmpyemMble Ha CpefHuMxX WupoTax B OAHEBHOE BpeMs
MOYTM HEeNnpepbiBHO, W3MEHEHMEM CBOEN 4YacCcToTbl BCe
BpeMsa «CnefdaT» 3a HaMNpsS>XeHHOCTbIo MeXXMNJIaHEeTHOro
MAarHUTHOrO MoJsd, a CBOEeN aMIMJNTyaoun — 3a CKOPOCTbIO
COJIHEYHOro BeTpa. ITU KoJsiebaHNA TreHepupyroTCs, Kak
rnonarator, Ha camon rpaHuue MarHuTocdepsl.
PacnpoCcTpaHsasaCb K 3eMHON NMOBEPXHOCTWU, OHU MPOHUKAIOT
yepe3 WOHockepy, TakK 4YTO WMOHOCHEepHble BO3MYLLEHUNSA
TakKXe «TpaBMUPYIOT» 3TN KosiebaHnda. Ho noHocdepa —
3TO «pPerncTpaTop» MHTEHCUBHOCTMN COJIHEYHOI O N3JTy4HeHUs
— OT PEHTreHOBCKOro 40 paavoamnanasoHa.

Bce 3T getanu npmBeneHsl 34eCb Mo TON NMPUYMNHE, 4TO
nabopaTopHble 3KCMEPUMEHTLI B MNocCsefHue OecaTuneTus
obHapy>xxunnm O4YeHb BbICOKYIO YYBCTBUTEJIbHOCTb
OPraHM3MoB K CBEPXHMU3KOYACTOTHbIM MarHUTHbLIM U
3/IeKTPUYECKMM MNOJIIM MaJion Hanps>XeHHocTu. Cenyac He
MnoaosieXXT COMHEHWUIO, 4YTO aMMJINTYOHO-CNeKTpaJibHbIe
Bapvaunun HU3KOYACTOTHOIro 3JIEKTPOMArHNUTHOro ¢oHa
NPUBOAAT K Ouoxmmmyeckum, GOU3NONOTMYECKMM U T. 0.
N3MEHEHNAM B OpraHuimMax — OT bakTepun OO 4YesioBeKa.
Takne u3MeHeHWUs, Kak MNpaBuylo, HeBeNnKK (B npepgenax
M3MEHEeHNN, Bbi3blBaeMblX ObbIMN ApyrumMun, O6ObIYHBIMNK
3KOJIOTNYECKMMN nepemMeHHbIMK). WX, oaHako, BMOJIHE
OOCTaTO4YHO, 4TOObI pexxum konebaHunm B GMonormyeckux



cuctemax (TodyHee, aBTokKonebaHUM) CTasl CUHXPOHHBLIM C
LUVWKJINYECKNMIN BapuaumnsaMn 31eKTPOMarHUTHOro goHa, a
cnenoBaTesibHO — WM COJIHEYHOW aKTuBHOCTU. Mo cBoewn
dpun3n4eckon cyTm 3TO 4HABJIEHUME B MNPUHUMNE HUYEM He
OT/IN4AEeTCHA OT CUHXPOHM3auun konebaHunm Ha ConHue
ONHAMUYECKNMN BO3AENCTBUSMU CO CTOPOHLI MJlaHeT, O
KOTOPOW y>ke rosopuiochel,

OpgHa n3 Hanbonee WINPOKO N3BECTHbLIX KosiebaTesibHbIX
MoLesnenm B IKOJOrMKM — T[epuoanyeckmne Un3MeHeHus
YUCJIEHHOCTU OBYX BWUAOB >XWBOTHbIX, OOAWH W3 KOTOPbIX
CIY>XXUT NULEen ons opyroro (Moaesb «XUWHUK — XepTBa»
JloTka — BonbTeppa). KonebaHnsa Takoro tuna, KOHEYHO,
TOXEe [0J/1KHbl ObITb CUHXPOHWU30BaHbl — Yepes3 NnocpencTBo
TeX >Ke D3JJIeKTPOMarHUTHbIX Moflem — C COJIHEYHOM
AaKTUBHOCTbIO. HdencTteButensHo, Kak nokasblBaeT
cTaTucTnka pobbldym nywHblXx 3Bepen B KaHage, Ha
NPOTSXXEHUN TeKyLlero cToneTns camble o0busibHble MO
3aroToBKe LUKYPOK rofbl pa3fesieHbl MpoMeXXyTKaMm 0K0J10
10 net v nNpuxomsaTcAa Ha onpepesieHHble (asbl UUKIa
COJIHEYHOW aKTUBHOCTW. [NnA pas3HblX BUOOB 3TU a3bl
pa3Hble, 4YTO, pa3syMeeTCs, He ABJAeTCsa NpPenATCTBUEM K
MPUMEHEeHWo paccMaTpmMBaemMoro ApeBHero
MPOrHOCTNYECKOro npasuna. ECamM 4MCNeHHOCTb, CKaXkem,
3anua-benaka pocturasa MakCcuMyma B rogbl MUHUMYMa
aKTUBHOCTMK, npaBuao Morsao 6bl ObITb ChopMynnpoBaHoO
Tak: «CaMbln ypayHbii roag B AOo06bl4e 3aMua  O0J1KEH
HacTynMUTb 3@ fABa roga QA0 KBagpaTtypbl HOnutepa wn
CaTypHa»... OOHOTUNHbIE nNpaBwia MPOrHosa, KOHEeYHO,
MOr/in BbITb HanAeHbl N AN OPYrux BUOOB NMPOMbICSIOBOrO
3Beps, a Takxe nOnsa ynosa pblbbl, MNOCKOJbLKY A4
ONHAMUKN YNCNIEHHOCTU HEKOTOPbIX BMAOOB Pbi® M3BECTHbLI
Te )Ke 3aKOHOMEPHOCTMN.

B 3akso4YeHMe 3TOro pasgesia  oCTaHOBMMCSA Ha
BO3MOXHOCTM npeacka3aHms — C TMOMOWbK TOro xe
anroputMa — 4ABJIEHUW, HenocpencTBEHHO KaCaloWMXCs



300poBbs  Yenoseka. Ciooa HagexuT NpUYnUCInTb W
npouecchl, oT KOTOPbIX 3aBUCUT nogaep>xaHume
nemMorpauyeckm yCToM4YMBOro noJsioXKeHnsa obwumHbl. Ons
obwecTBa, HaxogswWerocsa Ha CaMOW rpaHU BbIKMBaAHWUA,
npensmnaoeHne (a 3Ha4YUT, U KOHTPOJIb HaL BCEMU STUMU
rnpowueccamm) 6bIs10 He MeHee Ba>XHO, 4yemM
NpoAoBOJSIbCTBEHHAA npobnema.

Mpexge BCero BCNOMHUM O TPUYPOHEHHOCTU K
MaKCMMyMaM COJIHEYHOW aKTMBHOCTU Haubosiee KPynHbIX
annaeMmun, obHapyxeHHon A. JI. YM>KeBCKUM Mpu aHanuse
€BPOMNenCcKon CTaTUCTUKN CMEPTHOCTU OT YyMbl U XOJiepbl.
MexaHVU3M BO3HUKHOBEHUA MNEepuUoaANYHOCTM B AaHHOM
c/ly4ae aHanorn4eH pacCMOTPEHHOMY BbllWwe. FCHO, 4TO
HacTynJeHne s3nuageMun 6b1J10 BMOAHE AOCTYNHO AN
aCTPOHOMMNYECKOro MNporHosa. Takom MPOrHo3, BO3MOXXHO,
MCMoNb30BaJICA W MPWU  OpraHmMsaunm KOHTPOJSIA Han
BOCMPON3BO4CTBOM OO MHBI. Cenyvac N3BECTHbI
CTaTUCTUYECKME J[aHHble, YKa3blBalOWMe Ha YyBeN4YeHue
4ymcna cnydaeB OCJIOXKHEHUN MpU poaax npu Bo3pacTaHUNn
YPOBHS reoMarHUTHON BO3MYLLEHHOCTU (cTeneHb
BblpPa>XeHHOCTWU Takoro ABJIEHNSA yCcumBaeTcs C
npnbnn>xeHmem K BbICOKMM  WMPOTaM). 34eCb  Mbl
CTaJIkmBaeMmcs, BUAMMO, He C BMONOrn4eCcKUmM pnuTMOM, a C
NPAMbIM MOONDULNPYIOLWNM n noBpexgatoLmm
BO34ENCTBUEM 3JIEKTPOMArHUTHbLIX BO3MYyLLeHUN. C TOYKMU
3peHnsa  obwedbnonormyecknx 3aKOHOMEPHOCTEW TaKoro
noBpeXgarlero BO3OEeNCTBUA cCliefqyeT XAaTb npexae
BCEro B Tex Cay4yasaX, Korga npucnocobuTenbHble
(apanTaynoOHHbLIE) MexaHU3Mbl OMONOrNYeckom CUCTEMBI
eule noJZIHOCTbo He cdopMmpoBasiuCb, T. €. Ha CaMOM
paHHEM 3Tane pa3BuTuUs opraHmsMa. BoT novyemy ocoboro
BHMUMaHNS 3aCJ/y)XMBAOT OaHHble O BJNSAHUM BCAKOro pona
BO3MYLLEHUN BO BHELUHEN Cpefie Ha OPraHmM3M 4YesloBEKa B
nepuon ero SMOpPUOHANIbHOIO (BHYTpUyTpO6GHOro)
pa3BUTUA.



YT0 KacaeTcd 3JIeKTPOMarHMUTHOro doHa, TO
nabopaTopHble 3KCNEPUMEHTbLI AatldT B AaHHOM CJlyyvae
YyeTKue oAHOTUMNHble pe3ynbTaThl. [loxanyn, Haubonee
CUJIbHOE BreYyaT/ieHne OCTaBAAKT OaHHble OnbiITOB C
n3onaynemn opraHusma oT ero BHELUHero
3/1IEKTPOMArHUTHOro OokKpy>eHus. OKa3bliBaeTCs, BO BCex
Tex Ccay4dasax, Korga >3J/IeKTPOMarHUTHOE 3KpaHUpoBaHUe
Ob110 BICOKOI(M(HEKTUBHBLIM, T. €. obecne4ymnBano 3aTyxaHue
KonebaHMM Ha  CBEPXHU3KUX  YacToTaxX, W Korpja
MOAOMbITHbIE  OPraHW3Mbl  HaxoAWIMUCb B  Mpenenax
3KpaHMpPOBaHHOro obbema pganTenbHoe BpeMs (BKJtOYas
nepunod 3MOpMOHaNbLHOroO pocTa), B Npoueccax pPa3BuUTuUs
HEU3MEHHO OTMe4YasInCb 3HayYuTesibHble aHoManuu. B
KayecTse UNAKCTpaunmn MOXXHO cocnaTtbCH Ha
akcnepumMmeHTbl B. Tl. Ka3HadeeBa u JI. 1. Muxannosowm,
npoBOAMBLUNX HabNOOEHUS Ha KJETOYHbIX KYyJbTypaxX W
KYPUHBbIX 3MBpnoHax. B nx Kamepax MarHuUTocTaTunyeckoe
none He npesBbiwano 0,1 % oT reomarHuUTHoro. bblno
HaWOEeHO, 4YTO KJNEeTOo4YHble KYyJAbTypbl B  YCJ/IOBUSAX
3KpPaHMPOBaHUA OTHOCUTeNnbHO 6biIcTpO normbann, a
UbINAATa, BbIIYNUBLUMECS U3 MHKYOMPOBAHHLIX B 3KpaHe
auu, B 30 % ciy4aeB 6bM  He KMU3HecrnocobHbIlZl,
AHOMannn pasBUTUA OTMeYaJIuCb N B dKCMNEepUMeHTax, rae
Ha >SMOpPMOH OEeNCcTBOBaIM  UCKYCCTBEHHbLIM  C/labbiM
CBEPXHMU3KOYACTOTHbLIM MoJieM, TaK 4YTO OTKJIOHEeHUA OT
MPUBbBIYHOIO 3/1IEKTPOMAarHUTHOro poHa Kak B CTOPOHY ero
MOHV>XEeHWS, TaK N MOBbIWEeHUA ONA Pa3BUTUA OpraHmM3Ma
He)XxenaTeNbHbl.

B ll-neTHeM uWukKne COJIHEYHOW AKTUBHOCTM YacToTa
cnepnoBaHUA eCTeCTBEeHHbIX 3/1IeKTPOMAarHUTHbIX
BO3MYLUEHNN N UX MacwTabbl CUABHO pa3n4YatoTCa Mpu
nepexoge OT MakKCMMyMa aKTUBHOCTU K MUHMMYMY. He
nosy4yaeTcsa SIn TakK, YTO OPraHU3Mbl, Yen 3MOPUOHASIbHBLIN
nepuon pasBUTUA MNPUXOANTCHA Ha MaAKCUMyM U MUHUMYM
COJIHEYHOW AaKTUBHOCTH, npnobpeTatoT Kakue-To



XapakKTepHble O0COBEHHOCTN, onpeneneHHble pa3nn4na?
OencTtBuTenbHO, Ha TMPOTSAXEHUU AOABYX MNOoCAenHUX
NEeCATUNIETUN  HAKOMJIeHbl [OaHHble, YKa3biBalouWiMe Ha
cyuiecTtsoBaHme HEeKOTOPbIX KOHCTUTYLIMOHAJIbHbIX
pa3/Indnin opraHmMsMa 4esioBeka B 3aBUCMMOCTU OT (pas3bl
l1-neTHero uukia, Ha KOTOPYK MpuUXoAUTCA OaTa ero
pOXXOEeHUS. BbIAB/IEHHbIE Pa3/IM4YnUA OXBaTbIBAOT LUNPOKUN
KPpyr napameTpoB. Hanpumep, HeKOoToOpble MoKa3aTenu
KPOBAHOIN0 OaBJIEHUSA Y WKOJIbHUKOB TEM Bbille, YeM BbllUe
OblN1 YPOBEHb COJIHEYHOM AKTUBHOCTU B FoJ UX POXOEHUS.
N3BecTHbIN coBeTckun neanaTtp P. . HapuwuccoB u ero
COTPYOHUKN O0b6HapyXunnm, 4TOo n[OeTwn, BHYTpuyTpobHoe
pa3BUTME KOTOPbIX NPOXoansio Nnpn Bbonee BbICOKOM YPOBHE
COJIHEYHOW aKTUBHOCTWU, B cpegHeM 6onee noaBep>XeHbl
HeKoTopbIM 3aboneBaHUAM, U NPOTEKAHUE onpenesieHHbIX
3aboneBaHNN y Takux peTen umMeeT npuMmedaTesbHble
ocobeHHOCTU. bBbIJIO HaWAEHO  TakKXe, 4YTO  pPUCK
3aboneBaHna WKM3oPpeHNEen CTAaTUCTUYECKN  3HAYMMO
KoppenmpyeT C YPOBHEM COJIHEYHOW aKTUBHOCTW B nepuoa
BHYTPUYTPOOHOIro pa3BnTtus.

Yncno Takux npmMepoB MOXXHO Jierko yBennynTb. Mol
orpaHun4nmcs YMOMUHAHNEM 0 CyLLecTBoBaHMN
cneunanbHbIX dur3nonornyeckmnx TeCcToB, naroumnx
CYLWeCTBEHHO pa3Hble pe3y/sibTaTbl NPU UX MNPUMEHEHUN B
3aBUCMMOCTU OT TOro, poawusacs Jin UCNbITYyeMbIN B oAbl
MakCMMyMa WM MUHUMYMa COJIHEYHOM aKTUBHOCTU. B
obwem, ecnnm Takoro poaa HabnwageHnsa oTpaxkatoT
peanbHYyl0 CUTyauuto, ™Mbl HensbexHo npuxoamm K
3aKJII04YEHUI0O O TOM, 4YTO onpenesieHHble TUMoJIorn4yeckmne
XapaKTepUCTUKN opraHmM3imMa 4YenoBeKa 3aBUCAT OT TOro, B
KakKylo a3y cosiHe4yHoro ll-neTHero uuksa OH poawuncs.
[MocKoNbKYy ha3a CONMHEYHOro Unkaa MoxXeT bbiTb CBA3aHa C
onpeneneHHbIMU MJaHEeTHbIMU KOHMUrypaumnamm, 1O 3TWU
Tunosnorm4yeckune XapaKTepUCTuKn OKa3blBalOTCA
CBA3AaHHLIMN TaKXe W C B3aMMHbIM PACMOJIOXKEHNEM
nnaHet. Cobna3HnTeNbHO NPeanosIoXUTb, YTO Takasd



KoppensaunoHHasa CBA3b OblNla nogmMedyeHa B OPEBHOCTM WU
Mnocny>Xuja naenHom OCHOBOW AN PAa3BUTUA OpPEBHENLLEN
KOCMUYECKON OOKTPUHbI — acTposiorun. OgHNM U3 NMepBbIX,
KTO obpaTunn BHUMaHMe Ha 3TU BO3MOXHbI€E
FHOCEO0JI0rn4eckme KOpHU BO3HUKHOBEHUS acTposioruu, 6bin
A. J1. YnxeBCcKUMN. CopmynnposaHHoe BblLLe
npennosioXXeHne o0 NPOUCXoXXLEeHUN acTPOJIOrMn Bbi3blBaeT,
KOHEYHO, uenbl pag BonpocoB. HekoTopble n3 Hux byayT
npeaoMeToM obCcyXXaeHus B crenyouwen rnaBe. 34ecCb Xe
YMECTHO Pa3bACHUTb HeKoTopoe HecCooTBeTCTBUE,
KOTOpOe, BepOsATHO, He YCKOJIb3HYJI0O OT BHUMAHUA
BOYMYMBOIro YntaTtens.

Cynoa no apxeoaCTPOHOMMYECKUM [aHHbIM, LOPeBHUe
npuaaBaan KOppensayuMoHHbIM CBA3SM MeXXAY MJIaHEeTHbIMU
KoHurypaumamm (T. €. COJIHEYHOW aKTUBHOCTbIO) U
3eMHbIMKU  BMonorn4eckuMn npoueccamm O4YeHb Ba>KHoe
NpakTU4Yeckoe 3HavYeHme. ITO KaXeTCs CTpaHHbIM, Mbo B
Hawe BpemMsa MacwTabbl KOCMUYECKMX BO3OENCTBUW Ha
bnocdepy npencTaBAsAlOTCS B obuwem 00BOJIbHO
CKPOMHbIMN. TakKoro pofda BJINAHUA BbIABASAITCA O0ObIYHO
npw MPUMEeHeHNN YYBCTBUTEJIbHbIX MeToL0B
MaTeMaTundeckon obpaboTkn NOBOJSILHO BONBLLLINX MAacCUBOB
OaHHbIX. PeanbHOCTb O0OHapyXumBaembix 3(GPEKTOB Mnpwu
3TOM Hepeako CIYXKUT npeoMeToMm ONCKYCCUI
(BO3OoencTBMe  COJIHEYHOW aKTUBHOCTWM Ha  MOroAgHo-
KJIMMaTNn4eCkme WU3MEHEeHUss U cenyac BbI3blBAaeT OCTpble
crnopbl). KOHEeYHO, B oOueHKe MacwTaboB KOCMUYECKUX
BJIUAHUN  CKa3blBAaeTCHA elwe WHepuuss CIOXKUBLUMXCA
B3rnA00B — roJiBeKa Ha3ad CaMa maesd o CyuleCTBOBaHUN
NoaobHbIX BANSAHUMA MHOrMM Ka3ajlacb abcypaoom. Kpome
TOro, B nocsegHne noJsiBeka 4esioBek chopmmpoBan cebe
MCKYCCTBEHHYIO cpeny o0buTaHudA. Poslb  KOCMUYECKUX
BO34EeNCTBUN B Takoun cUTyauunm Ka>XeTcs
MajnocyuwiectBeHHon. HOo ykKasaHHOe pas3/inyme B OUEHKe
CTEMEeHN Ba)XHOCTU KOCMUYECKUX BANSAHUA Ha OBuocdepy



MeXAy HaMu N HalWMMN JaNekKnMn npeakamm nMmeeT n elle
0OHO 0bbACHEeHue.

Kocmun4yeckune Bo3geuncTensa Ha buocgpepy 10 Toicay
J1eT Ha3an.

bbino 6bl HaMBHbIM  ynpoweHneM noslaraTb, 4TO
BO34EeNCTBME COJIHEYHOW aKTUBHOCTM Ha buoccepy BO BcCe
BpeMeHa OblZ1I0O TakuM, KakK cewndac. Bo-nepsbix,
CYLLEeCTBYIOT [OOJIFOBPEMEHHbLIE Bapuauum  COJIHEYHOW
aKTUBHOCTU — Takue, Kak MayHaoepoBCKUN MUHUMYM,
Korga no4YTW roJqIBeKa aKTUBHOCTb Oblsla 04YeHb HU3KOWN
(1650-1700 rr.), nnn CpegHeBekoBbln Makcmmym (1150-
1250 rr.), B nepnoa KOTOPOro akTUBHOCTb Oblla aHOMaJIbHO
BbiCOKA. BO-BTOpbIX, W3BECTHO, Y4TO MarHuTtocdepa,
BbIMOJIHAIOLWAA POJsb 3alWMUTHOM 060/I04KM Hawewn cpenbl
obnTaHNAa OT KOCMUYECKUX BO3OENCTBUW, NOOBEpPKeEHa
KpynHOMacwTabHbIM n3MmeHeHusM. lNManeoreorpaduydeckmne
DaHHble, oTHocAWMeca K anoxe Oo 10 TeiC. neT OO0 H. 3., He
cogepxxar, BUONMO, yKa3aHuin Ha ONNTeNbHble
BO3pacTaHUAa  YPOBHSA COJIHEYHOW AKTUBHOCTU Ha
YMNOMAHYTOM TPOMexXyTKe BpeMeHU. YTOo >Xe KacaeTcH
MarHUTHOro MomMeHTa 3emMsun (M MarHuTocdepbl), TO OH
noaBep)XeH UUKIN4YeCcKuM kKonebaHmam C KBasmnepuonom
6-7 ThIC. ner. [TaneoMarHUTHbIE PEKOHCTPYKLNN
MOKa3bIBAlOT, 4YTO Ha WHTEpecyllweM HaC BPEMEHHOM
OTpe3Ke MakKCUMaJibHbI MarHUTHbIN MOMeHT — B 1,8 pas3a
bonblle COBPEMEHHOro — nNpuxoamTca Ha 7 B. A0 H. 3. C
3TOr0 BPEMEHUM U OO0 HawwuxX [OHeW ero BeJn4YMHa
yMeHbLUaeTCcH (cenyac HaNPsA>XeHHOCTb MoLoyns
reoMarHUTHOro MoJsia CHM)XaeTCsa CO CKOPOCTbID OKOoJlIo 25
HT/rog). bBavxanwmm K HaM  MUHUMYM  MarHUTHOrO
MOMeHTa pacnoJslaraetca okosio 4500 net oo H. 3. (B 37O
BpemMsa ero 3HadeHue COCTaBJiIA/ZI0 OKOJI0O MOJIOBUHBI
COBPEMEHHON BEJINYUHDbI). MUHNMYM Ha KPUBOW



BOCCTAHOBJIEHHbIX  3HA4YeHuUn MarHUTHOIro MOMEHTaA
OO0BOJIbHO LUMPOKNIN — 3M0Xa NOHMXEHHOW HaMNPsA>XeHHOCTN
3aHuMaeT nHTepsan 5000-3000 net oo H. 3. Bce 310 BpemA
MarHuUTHble Bypun ObIIM B cpefHeM 3HAYUTENIbHO CUIbHEE
jyaule, 4em B Hawwu AOHW. BecbMma BeposTHO, 4TO 6onee
OLWYTUMBI Oblnn n bnonormnyeckune nocnencTBus
COMYyTCTBYOLWMNX 3TUM bypsam 3/1eKTPOMArHUTHbIX
BO3MYLLUEHNN. BnosiHe NpaBOMEPHO TakK>Xe MnpenrnosioxXeHue
O ToM, 4TO Bonee 4yeTkom M ycTtom4ymeom 6bla PUTMUKA
MOrogHO-KJMMATUYECKNX  Bapuauumm —  TOW  cCaMou
LUVKIMYECKOW MNOBTOPAEMOCTUM MNOroAHbIX CUTyauun, o
KOTOPON rOBOPUJIOCH BhILLE.

[MToCcKONbKY MeXaHn3M BO34EeNCTBUA COJIHEYHON
AKTUBHOCTU Ha TPOMOCHEPHYIO UUPKYNALUMNIO OCTaeTCs Mo
cen [OeHb Heu3BeCTHbIM, rnocsegHee npeanosioXXeHme
cem4yac efBa /M MOXHO cepbe3Ho obocHoBaTb. HOo C
3/1IEKTPOMArHUTHbLIMUA BO3MYLLUEHUSAMU MOJIOXKEHNE ACHOE W
oAHO3Ha4Hoe: slabopaTopHble OMbITbl C WUCKYCCTBEHHbLIMU
MarHUTHbIMK nonsamMmu (Hanpumep, Ha 4actotax 0,1 My n 8
4) NoKa3bIBaAlOT, 4TO (hu3nonormnyeckmne, bUoxXxnMmMm4eckme un
T. M. W3MEHEeHUd Yy TMoOOMbITHbIX MJIEKONMUTAKOLWNX
HakanamealTCca (CTaHoOBATCA 6osiee ACHO BbIPa)XE€HHbIMW),
ecnnm  akcno3mumm  (0bbIMHO  OKOJI0O  Tpex  4acos)
HeOOQHOKpPATHO NOBTOPAITCA. bonee BbicOKasa aMmnauTyna
Bapuvayumn 3/1IeKTPOMArHUTHOr o doHa B 3Moxy
yMeHbLUMBLLUENCA («CMaBLUEencs») MarHuTocdepsl, ckopee
BCEro, He CKaXeTCAa Ha CUHXPOHU3auun 6brnonormyeckmx
PUTMOB: [OJ19 CUHXPOHM3aAUUW aMMJINTyda 3ajatoulero
BO3OENCTBUA MOXET OblTb, KakK W3BECTHO, OYEeHb MaJloW.
3aTo yBesindeHne mMacwTabos 3J/1IeKTPOMArHUTHbIX
BO3MYLLUEHUN CYWeEeCTBEHHO ON8 WX MoBpeXxgakLwmnx
BO34EWCTBUA Ha opraHm3aM. Ho mn3 >Toro cnepgyeT, 4TO
pacCMOTpPeHHas BbllWe 3aBUCUMOCTb  TUMOJIOrNYECKUX
XapakKTepucTukK opraHnsmMa 4yesnoseka OT ¢pa3bl 11l-neTHero
LUUKa, Ha KOTOPYIO MPUXOAATCS nepuon ero
SMOPNOHANBLHOI0 Pa3BUTUA, YCUIMBAETCH, aKUEHTUPYETCH,



KOrga MarHUTHbIK MOMEHT 3eMJn AoCTUuraet MUMHMMyMma. B
TakKMe 3MnoxXm CTaHOBATCA CYLWECTBEHHbIMN N APYrne UNKIb
3/IEKTPOMArHUTHbLIX BO3MYLWLEHUN, HakKNagblBawolmMecs Ha
«OCHOBHON» 11-NeTHUN LNKN: Ce30HHbIe, HegesbHble.

B HacTodAwee BpeMsA 3aBUCMMOCTb (PU3NONOTMYECKUX,
MCUXONIOMNYECKUX WU T. M. JINYHOCTHbIX XapaKTepUcTuk
YyesiloBeKa OT Ce30Ha ero poxaeHusa (To4yHee, OT Ce30Ha, Ha
KOTOPbIN NPUXOAATCA KPUTUYECKue nepuoabl pa3BUTUSA
SMOpPMOHA) MHOIrMMM CYUTAETCHA HecyuwlecTBylWwen. 3TO
ornpeneneHHoO HesepHo. [JokasaHO, Hanpumep, 4TO PUCK
3aboneBaHna wmnsodpeHnen 3amMeTHO Bblie Aaa aud,
POOVBLUMXCA B MHTepBaJie C sHBaps No anpesnb. N3BeCTHble
coBeTckume ncuxmatpbl H. A. KopHeToB u B. 1. CamoxBa/ioB,
aHanmM3npoBasLUMe 3TU OaHHble, OTMeYaloT, 4YTO
YAOMSAHYTbIA CE30HHbIN MUK MOSABASAETCA CUMHXPOHHO B
pa3HbIX reorpamyecknx panoHax M He obHapy>XuBaeT
3aBUCMMOCTM OT COLMAJIbHO-OIKOHOMUYECKNX (aKTOPOB.
9T >Xe aBTopbl Ha cobpaHHOM MMM MaTepuane
obHapy>XXnnm, 4To AaTbl PoXXAEHUN 6ONbHbIX WN30hpeHnen
NPUXOANNNCL Ha WHTEepBaJibl MOBbLILLUEHHOW FeoMarHUTHOWN
BO3MYLLUEHHOCTM U KOHLEHTpUpoBaJICb B npegenax
BpeMeHMU MPOX0XXOEHNSA cekTopa MeXXMNJIaHeTHOoro
MarHUTHOro MoJsa oTpuuaTenbHon nonapHocTunlél,

ona anoxu, oTcToAwen OoT Hac panee 10 TwIC. neT,
MnasleoMarHUTHble LaHHble He MO03BOJIAIT MOoKa HaLe>XXHOo
OLLeHNTb MarHUTHbIN MOMeHT. BepoATHO, oQHAKO, YTO Ha
BpeMeHHOM uHTepBane 10-30 TbIC. neT Hasag ero
BesInYMHa bblla B CpeiHEM HNXXEe COBPEMEHHOW, U roe-To B
3TOM MHTEpPBaJie Ha NPOTAXKEHNN HECKOJIbKUX ThICAYENeTUN
MarHUTHbIA MOMeHT 6bin1 BoObLE 6AM30K K HYO: Ha 3TO
BpeMS MNPULLNOCL $HABJIEHME KapAWHaNIbHON MepecTpPonKin
reoMarHUTHOro nonas — TMOoNgpHon uHBepcun. [lpn
noaobHom cMeHe 3HakKa reoMarHUTHOro nons — BMECTO
IOXKHOTIO MarHUTHOro rnoJsoca 6113 CeBepHoro
reorpan4eckoro noJsitoca nMNoSABNSAETCA CEBEPHbIN XKe



MarHUTHbIN — MarHuTocdepa MoJIHOCTbIO pa3pyLlaeTcs U

ncyesaer. CoslHeYHbIN BeTep HenocpenCcTBEeHHO
BO3LENCTBYeT Ha CaMble BepxHMe CJIon  3eMHOu
aTMocdepsbl. B TaKnx 3KCTpeMasibHbIX YyCNOBUAX

BO3OENCTBME COJIHEYHOW aKTUBHOCTM Ha Ouonormyeckumn
MUP, Ha KAMMaT uU noroay 6bi10 euwe 6bonee rayboknm wu
SIBHO BblPa>XE&HHbIM.

MoxxeT 6biTb, UMEHHO B 3TO BpPeMS aCTPOHOMUYECKUN
MPOrHO3 CTaJl BaXXHbIM (aKToOpoM BbIKUBaHMA? U
BO3MOXXHO, HefaNleKn OT WCTUHbI Te aBTOPbl, KOTOpPbLIE
CBA3bIBAOT C 3TOW MNOJSPHOWN MHBEPCUEN pacnpocTpaHeHune
YyesioBeKa COBPEMEHHOro Thna n NCc4Ye3HOBeHMe
HeaHOepTas bLeB, 4Yeln KYJIbTYPHbIA MNOTEeHUMas oOKasasics
HeLOoCTAaTOo4YHbIM OS89 aganTauum K HaCTynMBLUMM CYPOBbIM
yCNnoBuAM? ApPrymMeHTUPOBAHHbLIA OTBET Ha 3TW BOMPOCHI
nanyTt byayuime wnccneposaHus. Ecnm ke ocTaBaTbCs B
paMKaxXx MeHee CMesblX FMnoTe3, TO MOXHO CKa3aTb, 4TO
BEKOBble rsiobanibHble Bapuauuym reoMarHUTHOro nons
CYLLEeCTBEHHO  MOAYAMPYIOT  MacwTabbl BO34ENCTBUS
COJIHEYHOW aKTUBHOCTWU Ha 6uocchepy U KaMmaT-noroay.
Okono 4500 net AOo0 H. 3. Takue BoO3OencTeusa 6binn,
BUANMO, Oonlee 3HauYnUTesNbHbl, YeM B Halle BPEMS, 4YTO
CTUMYNMpPoBano pa3paboTKy aCTPOHOMUYECKOro MporHo3a.
B ntore K 3-My TbIC. A0 H. 3. ObIZIN HAKOMJIEHbI Y)XXE Takue
3HaHNA, YTO Ha ceBepo-3anage EBponbl BO3HUKIN KPYMHbIE
N 0OBOJZILHO COBepLleHHble obcepBaTopun, B TOM YuCne
CtoyHxeHOX (2500 r. go H. 3.) n KapHak (2000 r. oo H. 3.).

BaxHenwime wnTorm BCEro W3JIOXKEHHOr0O B 3TOM
pasgesie MOXHO KpaTKO pe3loMupoBaTb Ceaylouimnm
obpa3om. BepoATHOM MNPUYUHOM CTOJSIb rnAybokoro wu
MPOYHOr0 UHTEepeca [AOPEeBHUX K  aCTPOHOMUYECKUM
HabnogoeHnam JlyHel, ConHua w©n, BMAUMO, NNaHeT 6b1o
yOooB/ieTBOPEHNE noTpebHoCTEeN B NMPOrHo3e U CTpemMsieHmne
OpraHn3oBaTb COLLMAJIbHO-XO3ANCTBEHHYIO PUTMUKY
06LWMHBLI B rapMOHNN C Ba>XHeNWuUMn putMmamm bmnocdepsl.
NpenBngeHne MnorogHoO-KJANMMaATUYECKUX W3MEeHEeHUW Ha



bavxanmwme roabl, MPOrHO3 MEepPCnekKTUB BaXXHenLWnx
MPOMbIC/IOB, AeMorpaduyeckon cuTyauum, npenckasaHue
HacTynseHns ocobo HebnaronpuAaTHbLIX WM OMNAaCHbIX
CobbITUA OblNIN CYyLLEeCTBEHHBIMN ()aKTOpPaMN BbIXXUBAHUS
BOKpyr 4500 r. 0o H. 3. BO MHOrmx pamoHax ONKyMeHbl.
MeTon nporHo3a B oOWKX 4YepTax sceH. N3 m3BecTHOM
cemyvac Uenovykn KoppensaunoHHbIX CBA3el: KOHurypauumm
nJaHeT — COJIHEeYHass aKTMBHOCTb — TMPOSABJIEHUNA
COJIHEYHOW aKTUBHOCTK B Brnocepe n atmocdepe gpesHme
aCTPOHOMbI WCMOJIb30BaJIn  OBa 3BEHa, COMNocTasnsas
HenocpeacCTBEHHO B3aMMHOE pacnoJsioXXeHne nnaHeTrT C
MNPOSAB/IEHNSMWU COJIHEYHOW AaKTUBHOCTU B cpene obuTaHu4.
NMeowmeca B HacTosilee BpemMs JOaHHble [MO3BOJISAIOT
npeanosiaraTb, 4TO TakuMm o6pa3omMm MOXHO 6bl10 B
MPUHUMNE NPOrHO3NMPOBaTb YPOXXAMHOCTb, YUCIIEHHOCTb
MPOMbLICIOBOr0 3BEPS, Y/10B PbIObI, 3NMAEMUMN N SNN300TUN,
a TaK)Xe KOHTpoJQmMpoBaTb AeMOorpaduyeckyro CUTyauuto B
npenenax ll-neTtHero yukKaa N ero BaXXHenLWmnx rapmMoHmK.
BepoaTHO, Torna »e 6blyla nmogmMeyeHa CBA3b HEKOTOPbIX
CYLLEeCTBEHHbIX TUMOJNIOrNYECKNX XapaKTepUCTuK
opraHm3smMa 4yenoBeka C ¢a3onm 1ll-netHero uumkna, B
KOTOPYK OH poawuscs, T. €. C B3aUMHbIM pacnosioXXeHnem
nnaHeT. YNomMsaHyTble 0CODEHHOCTW, 04YeBUAOHO, 3aBUCAT
TakKXe OT Cce30Ha poxaeHua (T. e. OT nepemMelleHus
ConHua OTHOCUTEsNIbLHO 3Be34) W OT OKOJIOMeCAYHON
(okosioHegenbHON) PUTMUKK (NOKa3aTesNleM KOTOPOU MOryT
CNYXXWUTb JIYHHble a3bl). 3Ta 3SMNMpUYeckKasd CBA3b,
BEPOSATHO, nocnay>xuna NOEeNHON OCHOBOW aons
BO3HWKHOBEHMS acCTpPoOJZIOrny, XOTH cenmydac ACHO, 4TO BCe
3TN 3hpPeKTbl 0O6yC/IOBNEHbI COJTHEYHON aKTUBHOCTbLIO, Ybe
BO3LEeNCTBME Ha OpraHmMsM OrocpenoBaHO Bapuayunsamun
3/IEKTPOMArHUTHOro (OHa Ha HU3KUX U CBEPXHU3ZKUX
YyacToTax.

KoppensumoHHasa CBA3b KOHUrypauunm rJaHeT C
XXU3HEHHO Ba)XHbIMW 019 OPEBHEro 4esioBeka cobbITUAMMU
BOCMPUHMUMaacb NM KaK HenocpencTBeHHoe



BMeLlaTeNbCTBO 3TUX MNJAHET B ero XXumsHb — aobpoe mnum
3noe. Cnegyet nn yaouBAATbLCA TOMY, Y4TO MaaHeTbl 6binn
BO3BedeHbl B paHr 60>kecTB, a camo Hebo nNpeacTaBnsfoCh
BbICLLEN CUJION, YINPaBAOLWEN MUPOM?



ACTPOHOMUA B CUCTEME
APXANYHOU KYJIbTYPbI

O6Hapy>XeHne HOBbIX KaNeHOAPHbIX CHETHbLIX CTPYKTYP
(Taknx, Hanpumep, KaK aYMHCKUW »Ke3Js), pe3ysbTaThbl
apXxeoacTPOHOMUYECKNX nccnenoBaHUM OTOABUralOT
Havyasno CUCTEMATUYECKUX aCTPOHOMUYECKUX HabnoageHunin
B Ctapom CBeTe Ha 3Mnoxy, OTCTOALLYI OT HacC Mo KpamHewn
Mepe Ha [OBa JfecsaTKa Tbica4 seT Hasag. Pa3symeeTcs,
HeNerko NPUHATb N UCTOJIKOBaATb 3TOT BbIBOA. BakHenwune
OaHHble W1  coobpa)keHnd, TMNOJIOXKEHHbIE B  OCHOBY
chopMynnMpoBaHHOW Bbllle rUMNoTe3bl, TaKOBbl: C HavasIoM
CTaHOBJIEHMUA YeJsioBeKa KakK cyuwecTtBa COUMaJNIbHOro
buonorndecknn oTbop nNpakTU4eCckKM npekpaTun cBoe
nencrteme. EgMHCTBEHHbIM crnocoboMm apanTayum cTano
M3IMEeHeHne noBefeHunsd, YyrnpaBasgseMoro KynbTypon. B
CUCTeMEe KYJIbTYypbl KaK WMHCTPYMeHTe npucnocobsieHns K
cpene oObUTaHUA HenpemMeHHO [OO0JIKHbl CylecTBoBaTb
MeXaHW3Mbl NporHosa. lNpeasngeHne N3MeHeHU Nnoroabl n
KJMMaTa, TMepcneKTuB TMpoMbICaa, AemMorpaduyeckon
cuTyauun pgnd naeMeHu, HaxoOuBLUEerocs B nNpenesibHo
CYpPOBbIX yCNoBusAX, 6blsin hakTOpoM BbI>XXMBaHUA. OCHOBHOE
npennosjio)xeHne CoCTOUT B TOM, YTO Ha OYEeHb paHHeM
3Tane  KyJnbTypHOW  3Boswoumm  b6bina  obHapy>xeHa



KOppensumoHHas CBS3b Mexay BapuauussMm NOKaJbHbIX
MOroAHO-KJIMMaTUYECKNX  paKTopoB,  bBuonormyeckmumu
SAIBJIEHUSAMUN, C OAHOWN CTOPOHbI, N NepeMeLlleHnsaMn naaHeT
— C apyron. Takaa koppenaumsa mmeeT MeCcTO B CBSA3U C
BANSHWEM COJIHEYHOW aKTUBHOCTU Ha 3eMHble aTMocdepy U
buocchepy M CO CTAaTUCTMYECKOW 3aBUCUMOCTbIO Mexay
YPOBHEM  COJIHEYHON  AKTUBHOCTM N  TMJIQHETHbIMU
KOHpurypaumamm, OTKpPbITUE TakKoro aJropnTMa nporHo3a,
BUAMMO, 3HauyuTenbHO obnervyasnocb, TEM, 4YTO BAUSHUE
COJIHEYHOMW  aKTUBHOCTWM Ha  3eMHble  SBJeHus B
paccMmaTpmBaeMyto 3rnoxy 6bin1o  bonee raybokum  un
3HAa4YMMbIM, YEM B Hallle BpeMs, N3-3a OTHOCUTESIbHO HU3KOWN
Torga BEJSINYUHDbI MarHUTHOro MOMEHTa 3emnun.
NMpennoxeHHoe 06bACHEHME CTONKONO NMHTepeca ApeBHEro
YyesiloBEKA 3MOXU MasleosinTa K MNpPakTUYeCKoM aCcCTPOHOMUN
CTaBUT, KOHEYHO, MHOIM0 BOMPOCOB. Ha HeKoTopblie U3 HUX
aBTOPblI NbITalOTCA AaTb OTBeT. XoTenocb Obl, 0AHAKO,
Cpa3y npeaynpeauTb 4YuTaTensa: B o00n1acTu, Kyda Mbl
Tenepb BCTyMNaem, cyuwectByeT 6osblle AOrafok, Hexenu
060OCHOBaAHHbIX MNpPeanosoXXeHnn. ABTOPbI, Hanpumep, B
CBOUX  pPacCCyXAeHUsax MPUHUMAKT, YHTO  MbllUEHUE
nepBobbLITHOrO YyenoBeka ObIIO TOMo XXe Tuma, YTo U Hale
— 3TO MOJZIOXKeHne, O0JHaKo, BCe elle ocTaeTcs
ONCKYCCUOHHbBIM.

Putyansi, neTpornngnbi, xpeusl.

CooTBeTCTBME MeXAYy TeMU WU WUHBbIMU MPUPOLAHbLIMU
ABJIEHUAMN N KOCMUYECKUMU NN KaNeHOAPHbIMU LUK1aMK
MOXXeT OblTb YCTAHOBJZIEHO TOJIbKO Ha MPOTSAXXEHUN
OJINTENIbHOIO0 BPEMEHW, OXBaTbIBAKOLWEro >XW3Hb MHOMMX
MOKOJIEHNN. FACHO, 4YTO pe3ynbTaTbl HabAOAEHNN OOJSIXKHbI
KakK-TO (JUKCUPOBATbLCA N YCTONYMBO nepepnasatbcd. OQuH
U3 MepBbiX BOMPOCOB — BO3MOXHO JIMW 3TO A4
aCTpoOHOMMNYECKoNn nHopmauum? Ha nepsbin B3rnag 6es



rnpuBevYeHuns MUCbMEHHOCTN nepepgayva nonobHom
MHpOpMaUUM KaXXeTca HeBo3MoxHou. OpHako, Kpome
MUCbMEHHOCTMN, CYLWeCTBYIOT BeAb W Apyrne 3HaKOBble
cuctembl. o KpanHem M™Mepe pABe MNoAO0bHbIX CUCTEMBbI
cywecTtsoBasM 3afoJiro OO TOro, Korga BO3HWUKIA
notpebHoCTb B uMKcauum M nocsenyrouwen TpaHCaauum
nepBbIX MPOCTENWNX abCTpPaKTHbIX 3HAHUN. Bo-nepBbIX, 3TO
puTyanbl, noBTopsAlOWMecs C 60AbWON TOYHOCTbIO W
BbIMOJIHAEMbIE CO CKPYMyJie3HOW aKKYypaTHOCTbI BO BCeX
MeNnkux getanax. Bo-BTOpbIX, 3TO UCKYCCTBO, B HYaCTHOCTU
n3obpasntenbHoe (Ha CaMOM Aefie cKkopee BCero 3To Obina
OoHa-eAMHaa 3HaKoBasd CUCTeMa, pacdYieHseMas HaMu
cemyac mn3-3a Hawemnm ocobon CKJIOHHOCTU K Pas3biaATUIO U
aHanumsy...).

O puTyanax, 06 M30WPEHHbLIX METOAAX NCUXOTEXHUKN U
UMMNPUHTUHIA, NPUMEHABLUNXCSA, BEPOATHO, HalMMK
Oaneknmuy npegkamuy, Mbl, pasymeeTcs, Masio 4To 3HaeM. Ho
NMPU3HaKn pukcaumum cBefeHUn, KoTopble B AasibHeNLWwem
byaoyT durypmpoBaTb B KaJleHOAPHbIX CUCTEMax B Buae
MUKTOrpaMMm 1 0COObIX CTPYKTYP APEBHENLLNX OPHAMEHTOB,
MMEeKT LWnUpokoe — B reorpaduyeckomMm cCMbiCcie —
pacrnpocTpaHeHne ” [OOBOJIbHO MHOIMOYMUCAEHHbl (Mbl 00
3TOM Y>Xe roBOpuJn, pacckasbiBasa o pabotax b. A. ®posioBa
n A. Mapuwaka). lHorga Takme «naMaTHbIe 3anncm» HOCAT
XapakTep «doTorpadumnyeckoro wu3sobpakeHunsa». TakKoBO,
Hanpumep, n3obpa>keHne JIYHHOro cepra M OKpPy>XakLwmnx
3Be3[, HangeHHoe Ha CKaJibHOW nanTte B ManopoTHMKOBON
newepe (KanndcdopHusa, CLUA). WN3rotossieHne 3TOro
dparMeHTa 3Be3QHOM KapTbl gaTupyetcsd IX B. H. 3. (nnnm
ewe 6onee paHHMM BpPEMEHEM), YTO COOTBETCTBYEeT AJ
JAaHHOIro pervoHa snoxe HeonnTa. CoBeTCckMim acTtpoHom HO.
M. TICKOBCKUW HaHeC Ha wun3obpakeHne KOOPANHATHYIO
CeTKy W ronBepr ero BHUMaTenbHOMy aHanusy!2l,
OKa3anocCb, YTO OPEBHUN XYOOXXHWUK Obls1 AOBOJIbHO TOYeH



— BCe spkue 3Be3abl 67113 JIyHbl OKa3asioCb BO3MOX>XHbIM
OTOXOEeCTBUTb OOHO3HAYHO!

C yBennyeHnem obbemMa M CNOXKHOCTU HaKOMJIEHHbIX
3HAHUN ONA NX YCTOMYMBOW rnepenayum nocTeneHHo cTasia
Heobxogumonm ocobasa coumanbHas opraHusaumsa. Tak
nosiBmnach KacTa XXpeLoB. Nx rnepBoHavasibHble
0653aHHOCTN 3aK4YananCb B peryanmpoBaHUM counasbHO-
MPON3BOACTBEHHOWN AeATesNbHOCTU 06l KMHbI, pa3paboTke un
npoBeneHUN Mep MNoO YKPEerJIieHUI ee CrJ04eHHOCTU W«
cTabunbHoOCTK, 3aboTe O CBOEBPEMEHHOM BbIMNOJIHEHUN
FMMrMeHnYeCcKmnx 7 CaHUTAPHO-0340POBUTEJIbHbIX
Meponpuatun. Onga 3ppeKTUBHONro BbIMOJHEHNA MOO00HbIX
PYHKUMIN O4eHb BaeH aBTopuTeT. YTobbl ero ykpenndaTs,
bl paspaboTaHbl ocobblie nNpuemMbl. MoxeT bbiTb, cCamMon
3P HPEKTUBHON OEMOHCTPALMEN «BCEMOTYLLECTBA» MXXPEL,OB
Obln cneumasnbHbIN CMNEKTakKb, MOKa3blBAOWMN, YTO UM
«MNOCNYWHO» fa)ke Hebo: nocne ANnNTesNbHbIX PUTYaslbHbIX
npouengyp B 3apaHee pacCYUTaHHbIM (TanHO) OeHb Ha
rna3ax BCero Hapoda OHM «MNpuKa3sbiBaan» CBETUNY
MoracHyTb... TakK Ha cny>0by coumnanbHbIM Hy>XXAaM (3a04HO
N NPecTuXy KacTbl NpodeccmnoHasioB!) ObINO MOCTaB/EHO
yMeHMne rnpenckasblBaTb COJZIHEYHbIE M JIYHHbIe 3aTMeHUS.
BriosiHe BEpOATHO, 4TO acTpoHOMUYecKas cny>xba (Bktovas
cTponTenbCcTBO obcepBaTopun) MNOJIHOCTbIO BXOoAWSa B
KOMMEeTEeHUNIO XpeuoB. B pa3HbIX KyJbTYpPHbIX pPermoHax
KOHKPEeTHble couMalibHble CTPYKTYpPbl, MOpoXAaemMble
BblA€JIEHNEM KaCTbl >XPeELoB, WUMesn, pasymMeeTcs, CBOU
ocobeHHoCTU. Tak, B ApeBHeM BaBusoHe Xxpeyeckue
OOJIKHOCTU 6biIn BbIBOPHBIMN U XKpPEeLbl OCYLLECTBANN
cBOM ob6s3aHHOCTN C MOMOLLbIO annaparTa
BbICOKOOOpPa30BaHHbIX SKCMNepToB n «TEeXHUYECKNX
CneumnasncToB».

BO3HNKHOBEHME MepBblX HaA4YaTKOB MUCbMEHHOCTU B
HacToswee BpeMsa 0O6bIHHO CBA3bIBAIOT C YAOBJIETBOPEHMNEM
npexxage BCero X03AUCTBEHHbIX (y4eTHO-byXranTtepckux)
Hy>xa. Ho He saBngetca nm noTtpebHOCTbL 3anucbiBaTb



KaJIeHOAPHO-KOCMUYECKYID  MHPOopMauunio eule OoOHUM
CTUMYJIOM Pa3BUTUA NMUCbMEHHOCTU — MO KpanHen Mepe B
HEKOTOpPbIX o4arax KynabTypbl? CoBeTCKUA ucCTOopuk A. A.
BaMaH, n3y4yaBW NN CTAHOBJIEHNE LUYMEPCKON KJIMHOMUCH,
npuwen, B o06WEM, MMEHHO K TaKOMy 3aKJIl04YEHUIo.
Oka3blBaeTcs, npoTowymMepckue undpbl, MepsBbie U3
n3obpeTeHHbIX B [IBypeybe CUMMBOINYECKNX 0D03Ha4YeHun,
CKOMBOMHMPOBaHbI BCEro U3 YeTbIpex 3/1IEMEHTOB: MaJloro u
6onbLWIOro nosyoBasioB, Masoro M O0NbLIOro KPY>XKOB.
MonyoBanbl, Mo MHeHUtO A. A. BanmaHa, o603Ha4atoT
nonyMecsy, a KPpy>XKu CUMBOJIN3NPYIOT COJTHEYHbIN OUNCK.

3a nepuon rocrnoAcTBa »XPEYeckoro cocsioBusa 0Obin
HakKoMJeH, ynopsagodyeH n 3adukcmpoBaH bonblion obbem
3HaHW. [Ona 3ay4YMBaHWSa pPUTyaJsioB U OOrM APYWOOB —
XpeuoB bputaHnn wn cesepHoun dPpaHUUN, BEPOATHBLIX
NOTOMKOB cTpouTenen CToyHXxeHO)Xa — TpeboBanocCb, Kak
coobwaeT KOnmn Le3apb, okono 20 neT. 3Tn 3HaHUSA bbinn
3/1IeMeHTaMn  UesIoCTHOW  MOeosliorm4eCckom  CUCTEMBbI,
MnepBoro B UCTopun MmpocosepuaHus, paspaboTaHHOro BO
BCex geTansax. ACTPOHOMUYECKUM 3HAHUAM B 3TON CUCTEME
npuHagnexana, BUAMMO, BaXHad poJsib. EpBa nm
MPUXOANTCA COMHEBATbLCH, YTO aMNMpnyeckasa nHpopmaumns
O ABMXEHUN HeEBECHbIX Tesl U CUHXPOHHbLIX UM N3MEHEHUSX
B NMpupone y>xe B TO [LaJlekoe BpeMs CcoCTaBisasia 4YacTb
ocobon KoHUenuun — gpeBHEN acTPOJIornn.

OcHoBaHMEM [/ TaKoro npennosioXXeHNA SBJISAETCH
X0poLwo n3BecTHasd 3aKOHOMEPHOCTb Hallero
Mo3HaBaTesIbHOro MmexaHmsma. 1 y Hawmnx npegkos U y Hac,
HEeCOMHEHHO, MMeeT MecCcTo obulee cTpemMneHune caenaTb
Halwle 3HaHue UuenoCTHbIM. HensbexHo — 0CO3HAeEM Mbl 3TO
WM HEeT — CUCTEMa Hawux npencrtaB/eHUN O KaKUX-TO
ABJIEHNAX (UM O MUpPE) OO0MNOJIHAETCA 00 LeNIOCTHOCTU. ITa
3aMKHyTad, OONOJIHEHHAA OO Uesnoro cucrtema scerga (npw
nobom obbemMe M OOCTOBEPHOCTM  HAWWUX  3HAHWUW)
NPUHUMMMANILHO He ajekBaTHa npupoage — 6eckoHevyHown,
OTKpbITOM cuctemMe. «Yenosek, — OTMe4YaeT Haul



M3BECTHbIN Nucatenb B. TeHOpPAKOB, — He MOXXeT TepneTb
HeobbACHMUMOro, HeT O/ Hero Hu4Yero cTpalwlHee
HeBedeHua». 1 BOT OH gocTpavBaeT HaLd W3BECTHbIMU eMy
dakTamMym Hekoe UesiIoCTHoe 3haHme. Takoro poga
OOCTPOUKWM  OPEeBHUX  NpencTtaBnadalTCa  HaM  MNopon
OeTCKUMN  paHTasuaMm N HauMBHbIMW  OOMbIC/1IAMU.
[MpMeHNTENIbHO K AOPEeBHUM aCTPOHOMUYECKUM 3HAHUAM
yKa3aHHass  3aKOHOMEpPHOCTb  npuBesa, BUAMMO, K
cnepywuien s3kcTpanondaunm — obobuieHnto: «HeKoTopble
NPUPOLHbIE SABJIEHNSA KOPPENNPYIOT C OABUXKEHMEM TJIaHeT»
— «BCe B npupoae onpenenserca rMJlaHeTHbIMU
KOH(UrypaumnamMmm». A KacatlLleecs yeJsioBekKa:
«KOHCTUTYUMOHHbIE OCODEHHOCTM JINYHOCTU CBSI3aHbl C
BpeMeHeM poxaeHus (T. e. C Ce30HOM U YPOBHEM
COJIHEYHOW QaKTMBHOCTM B nepuog 3SMOPUOHAIbHOIO
pPa3BUTUA)» — «KOHUrypauusa njaHeT B OE€Hb POXOEHUA
OQHO3Ha4YHOo onpeagenseT cyabby ANYHOCTU>.

Marunsa, ragaHus, NPpUMeThbl.

B apxandiHoM obuiecTBe Nobble aMnupu4eckme 3HaHuA
Bbln TECHO NMHTErpupoBaHs.l C Apyrmmm
COUNOKYNbTYPHbIMN (hbeHOMeHaMKn. B nepsylo ovepenb 3TO
OTHOCUTCS K Marun.

bonee d4eTblpex pecATUNETUM MUHOBANIO C TOro
BPEMEHW, KOrga U3BeCTHbIN COBETCKUN HesponaTosior C. H.
HaBnoeHKoB chopmMmynmpoBan OCHOBHYIO npoeto,
ob6BbACHALWYIO MpUpoay W MPOUCXOXKAEHUE Marmy4eckmx
PUTYyaNlOB C TOYKW 3pPEHUA COBPEMEHHOW (PU3NO0SI0rnNN.
CoobpaxxeHusa, BbiaBuHyTble C. H. [aBnOeHKOBbIM,
yCNewHo Bblaep>Xasan UCNbiTaHNE BPEMEHEM N NPUBJIEKAIOT
B HallM OHW BHUMaHWeE LUMPOKOro Kpyra uccrenosaTtesien.
HanoMHUM BKpaTLEe OCHOBHYI CYyTb 3TUX COOBpa>keHun.

NMpoHabnopgaem, cnegya C. H. [OaBuaeHKoBY,
nosegeHMe COBPEMEHHOro aBCTPAJ/IMUCKOro  AuKap4,



KOTOPbIN TOPOMUATCA AOMOWN, CTPEMSACb MNonacTb Ha CBOE
ctonbuwe 3acsetno. Ytobol ConHUe He ycrneno 3antu Ao
ero BO3BpalleHns, OH COBepLUaeT Henenbin, Ka3anocb Obl,
Marmyeckmnm obpsan: obnambiBaeT HeOONbLIYID BETOYKY WU
BCTaBNseT €ee B pa3BWIKy pAepeBa. Kak >Xe MNoHATb B
ONaHHOM cNyYae noBefeHne 4esnoBeka, obnapgawoulero,
HECOMHEHHO, 3amMevyaTeNnbHOW HabNAATENbHOCTbIO WU
OCHOBbIBAlOLLEro CBOM OENCTBUA Ha onbliTe? A 0eno B TOM,
4YTO «puUTyas, XO0TAa U B6eCCMbIC/IEHHbIW, BMOJIHE OOCTUraeT
Lenn, pagn KOTopow oH npegnpuHmnmaeTca», rosoput C. H.
HNasunaoeHkoB. Chewawmn oMo aBCTpanmnckmum abopuren
HaXoOAWUTCHA B COCTOAHUM CTpaxa WU TpeBOorn. dTa TpeBora
ero My4yaeT WU MelwaeT eMy OpPUEHTMPOoBaTbCS, BbIOpaTb
onTUManbHbIK MapwpyT 1 T. N. CTpax, BCe yBENNYMUBAACH,
npnobpeTtaeT xapakTep HaBA34YMBOro HEBPOTUYECKOrO
COCTOSSHUA W penaeTcd cepbe3HbiM MNPenaTCcTBUEM K
OOCTMXKEeHMIO uenn. N Torga 4enoBekK COBeplUaeT Hekoe
nencrteue, 4Tobbl Co3aaTb B KOpe CBOEro Mo3ra HOBbIN o4ar
pasgpaxxeHusa. CoBeplIeHHO  HEeBaXXHO, Kakoe 3T0
O0EeNCTBUE, BAXKHO TOJIbKO, 4TOObI HOBbIN 04Yar pa3apa>KeHuns
Obln1 YC/IOBHO CBSI3@aH C OCHOBHbLIM «repepa3gpaXeHHbIM»
o4aroMm m cam 6bis1 OCTaTOYHO 3MOUMOHANIbHO MOLLHbLIM.
Torga nONnsg nepBoro o4ara OH CTaHeT WCTOYHUKOM
BHELUHEro TOpMOXeHus n byaeT B COCTOAHUM MNPUBECTU
OoCTaJlbHble  y4YaCTKW KOpbl MO3ra B HOpMaJibHOE
PyHKLMOHaNbHOE cocTodHMe. TeM CcaMbiM  4esloBeK
YHUYTOXUT YYBCTBO MelUawoWen eMmy TpeBorm, a npuasa B
HOpPMaJIbHOE MNCUXNYECKOoe COCTOSAHME, CMOXXET, KOHEe4HO,
lydlle pyKoBoAUTb CBOUMU AEUCTBUSAMU N NONYyYUT Bonblue
LLAQHCOB MonacTb AOMON A0 HACTYynNJeHUsa TEMHOTLI. Putyan
oocTtur uenu. ABCTpasived, nMNOBTOpSAs npouenypy B
cneoywowmnnm pas, yXe C MNoJ&IHbIM OCHOBAHWMEM [OO0JIKEH
paccMaTpMBaTbCA KakK YesloBEeK, COoBepluarowmn CceBou
MOCTYMKM Ha ocHoBe HabnwgeHunm mn nornku. YcroBHas
CBAA3b MCMOJIb3yeMOW Marmyeckom npouenypsbl (noseneHue
HOBOIrO OY4ara pa3fpa>keHUd Kopbl) C 4YyBCTBOM CTpaxa



(nepBbIN nppagumpyroLmnin o4ar) yCTaHaB/IMBaeTCH
bnarogapsa ToMy, 4TO caMa 3Ta npouenypa (putyan) bbina
BHyLleHa  aBCTpaauMnyy  aBTOPUTETHbIM  ONS  Hero
MCTOYHMKOM. DTOT aBTOPUTET LOJIA HEero CTOJIb BbICOK, YTO
OH BEepuUT B 3Ty CBA3b 6&3yC/I0BHO.

Camn oTAeslbHble Marmyeckue npuembl
obpa30BbLIBAaINCL BMNOJIHE CJ/IyH4alHO Yy OTAEsIbHbLIX N0Oen,
ocobeHHO BReYaTAUTEsIbHbLIX. 3aTeM OHM  MnoJyyanu
pacnpocTpaHeHne B npenesiax TOM WM WHOWN TPynnbl B
COOTBETCTBUM C MexXaHM3MOM 3apakeHus. BHeppeHme B
noBceoHEBHYIO MNPaKTUKY nponcxonunsio rnocne
yTBEpPXOeHUs (0CBALWLEHWUS) OAHHOMo rnpuemMa Co CTOPOHBI
BbICLLEN UHCTaHLUUW 3TON rpynnbl. BOT Nno4eMy KOHKPETHbIN
BUAO puTyasa TakK pa3Hoobpa3eH, NpuyyasiMe B pPa3HbIX
pernoHax W pas/indHbIX KyJabTypax. «Bcakun npunem
nmomoraJsi,, TaK KaK [Oesio 30eCb He B KOHKPeTHOM
cooep)XaHnm putyana, a B obWmMx npuHUMNax 3aCTONHOCTU
n oTpuyaTenbHoOW UHAYKUMW...» — numwet C. H.
HasngeHkos. B obuwem, y Hawmx npenkoB MNoCTeneHHOo
BblpaboTanacbk uenad cucrtemMa counasnbHbIX MEXaHWU3MOB,
MPWU3BaHHbIX KOMMEHCUPOBaTb He)xeslaTesibHoe
BO34ENCTBME CWIbHbIX pasgpaxutenen, TOPMO3ALNX
AaKTUBHOCTb, BbI3blBAlOWWMUX CTpaX, HEYBEPEHHOCTb WU
COMHEeHUSA (4esloBEK MOXXET Yero-To A0CTUYb, eC/IN BEPUT B
cBou cunbl). Marunyeckoe 6b1210, BUAMMO, OYE€Hb Ba>XHbIM
SAIBJIEHNEM B KyJibType [LOpeBHero 4esioBeka. HeT Hu4ero
HeobblHHOrO B TOM, 4YTO pa3HOro poda ynpexaakwwmune
CUrHanbl, rnosly4aemsble B ero HenpepbIBHOM
MH(POPMALMOHHOM KOHTaKTe C BHELUHeWn cpenon, Bbi3blBaaun
OBOSKYIO peaKuuto: C OOHOM CTOPOHbI — Marm4eckuin
putyan, C Opyrom —  T[pakTU4eckme  OencTBu4,
Heobxogumble ana aganTayun. [laneko He BO BCEX CllyHasnx
3TN ABa TuMa peakunm MOXXHO YBEPEHHO pPa3iMynTb. ITO
MOXXHO W/IJIIOCTPUPOBATb, aHaJM3NPysa MHOMO4YUCJ/IEHHbIE
BUAbl ragaHus, gBnsaOWMEecs pa3BeTBJIEHHOM 06n1acTblo
Marun.



Y>Xe camo npudyanmBoe pasHoobpasme cnocobos
ragaHusa nogckasbiBaeT, YTO M 34eCb Mbl CTaJIKuBaemcs C
TEeM xe MNCUNXOPN3N0I0rn4ecKnm hbeHoOMeHOoM.
[encTtBnTenbHO, B3TOE B CAMOM MPOCTOM CBOEM BapuaHTe,
ragaHune nerko noggaeTcs UCTosikoBaHuio B ayxe noen C.
H. HdaBunpgeHkoBa. Y 4eJsioBeKa, MOCTaBJ/IEHHOro nepeg
HeobXoOMMOCTbIO MPUHATL OTBETCTBEHHOE pelleHne B
CUTyauunn, Korga BO3MOXXHO HECKOJIbKO PaBHOBEPOATHbIX
MCXOO40B, pa3BMBaeTCAa cTpecc. Y nogen c onpeneneHHbIMun
0COOEHHOCTAMN HEPBHOW CUCTEMbI TakKoe Mcuxmyeckoe
Hanps>XkeHne MoOXXeT WMeTb Ccepbe3Hble nocnencTeuns.
ObpalleHune K opakyny BO3BpaLlaeT KJINEHTY
MCUxonornyeckmnim KoMmgpopT («caenaHo» BCe BO3MOXHOE...).
d(pdekT [ocTUraeTcsd, KOHEe4YHO, TOJIbKO Mpu YCJI0BUN
6e30roBopo4HOro OOBEPUSA K OpaKyJsly CO CTOPOHbI
«MOJIb30BaTeNA», YTO CBA3aHO C aBTOPUTETOM oOpakyJsa Wu
pacnpocTpaHeHnem B obuwecTtBe COOTBETCTBYHOLLMNX
MCUX0NOrnyeckmnx yctaHosok. O4HaKo BO BCeX /i cay4asnx
yKa3saHHoe ncuxodusmnosiorndyeckoe obbAcHeHNEe ABNAETCA
ncyepnbiBalOWNM?

Bo3sbmeM, Hanpumep, ragaHme Mo BHYTPEHHOCTAM
XKepTBEHHbIX XKUBOTHDbIX, o4YeHb LLUIMPOKO
pacnpocTpaHeHHoe B [LpeBHeM Pume. Pa3Be No COCTOAHUIO
neyeHM N ceneseHku, No bbICTPOTE CBEPTLIBAEMOCTUN KPOBU
COBCEM HMYEro Henb3ad CckKasaTb 06 23KO0rmyeckom
cuTyaummn? Jlioaun, 3aHMMarowmecs nogobHbIMU BCKPbITUAMU
— Mo CcyTun pgena, npodgeccnmoHanbl — BMOJIHE MOMan
npeackasaTb HacTyrJjeHme anmoeMmm MM CypoByHO 3UMY.
N BnonHe gonycTtnMo npennosioXXeHue, 4To 3a AoJIre Beka
cucrtemMaTmyeckux HabnwgeHnn B npouecce  TaKux
BCKPbLITUN OblNN  YCTAHOBJIEHbI KOPPENALUMOHHbIE CBA3U
«COCTOAHME OpraHa — BHeWHAA cpefa», O KOTOPbIX Mbl
ceM4ac nMo4YTW HWUYero He 3HaeM, HO KOTOopble MOrau
yCcnewHo WCMoJsib30BaTbCA OJiI1 peasibHOro nporHosa
HaCTynJeHns onpeneneHHblX codbbITUn. MOXXHO OTbICKATb
pe3ynbTaTbl 3MMUPUYECKUX HabNOOEHNN N B HEKOTOPbIX



OPYrux ragaTesnbHbIX npoueanypax. Tak, Yy Ka3axoB C
He3anaMsaTHbIX BpeMeH 6bls10 3aMe4YeHo, 4TO He3ano0ro ao
HaCTYMJieHNs pe3Koro HeHacTbd — 6ypaHa 3MMOW, rpo3bl
1IeTOM — KOHCKUM MOJIOOHAK ocobeHHO OypHO wWwanuT u
pe3BuUTCs. AHaJIOrMYHOE N3MEHEHME NOBEAEHNSA 3aMEY€EHO B
OPYrux pervoHax y cobak, HEKOTOPbIX HAaCEKOMbIX MU T. M.
9TO — peajlbHoe 4dBJlIeHMe, Ha3blBaeMoe WHorga
npearpo3oBbIM BO3Oy>XaeHneM. MOXXHO 1N B CBA3U C 3TUM
yBEPEHHO YTBepXAaTb, H4TO B ragaHum no noBeaeHuto
XVUBOTHbIX BOBCE OTCYTCTBYET paLUMOHaNbHOE 3epHO?

Te e caMble 3aKOHOMEPHOCTU WMEKT MecTo npw
nepepaboTke B cCUCTEME KYJIbTYpbl aCTPOHOMUYECKOW
NMHpopmMaumun. HekoTopble  «KOCMUYeCcKue»  nNpuMeThbl
M3MeHeHnda norodbl, 6biBLLUME B XOOY B TEKYLLEM CTONETUMN,
MnopasnTenbHO  HaMoOMWHAOT  MPUBOAMBLUMECHA  BbllUe
dparMeHTbl KJIMHOMUCHBIX TEKCTOB. Hanpumep, cpaBHUTE
dparMeHT Ha CTp. 34 C Takon npumeTon: «ECnm ocCceHblo
BeHepa BuAHa noa yTPO — K MACKoW, a nojg Bedyep — K
cyposoi 3ume»18l 310, KoHewHO, B uYMcTOoM BUAe
aMnunpnyeckoe obobuieHne, cBA3aHHOEe C  UMKIAMU
N3MeHeHna norogbl. B opyrnux ciny4dasx BHYTPEHHAS CYTb
aCTPOHOMNYECKON NMPUMeTbl OCTaeTCs HEeACHOW.

NosiBneHne KoMeTbl B OO0 Ky/NbTYypHOW Tpaguumum —
npMMeTa 04YeHb Hexopowas, nmMbo MpocTo y»xacHasda. Ongd
obuTaTenem asmaTCckuUx CTenen, noJsib3oBaBwmxcsa 60-

NeTHUM KajleHgapeMm, KOoMeTa — MNpefABecTHUK Tak
Ha3bIBAEMOI0 AXYTa — MACCOBOro MNajeHuns CKoTa M3-3a
6eckopmuubl. B EBpone — 3TO nMpu3HaK HaABuUratoLlencs

KaTacTpo®bl: OMYyCTOWWUTENbHOW BOWHbLI, MOpa, 3acyxu
(peanbHOro aHasora «g)XyTa»), CMepTUM KOPOHOBAHHOW
0Ccobbl... KaK )Ke NOoHATb 3TO yAUBUTESIbHOE eAnHOgyLINE B
oLeHKe nosieaeHns KkomeTtbl? CN10BO «CyeBepue» 34echb, Kak,
BMPOYEM, U B APYrux Ciy4dasax, HN4ero He obbsaCHAET: Bedb
N NPONCXOXAOEHNE «CyeBepusa» Ha[Ao MOHATb, BbIBECTU Kak
cnencTeme U3 HeKoTopomn oblien 3aKoOHOMEPHOCTU. MOXXHO,



KOHEeYHO, npennosioxXnTb, 4YTO peakuusas Ha nosaBJIeHUue
HeobbIYHOMO0 KOCMUYECKOro cobblTns — NPoCcTo NposiBsieHne
MHCTUHKTMBHOIO CTpaxa, a KOHKPETHbIN XapakTtep
nocnencTBms «3HaMeHUA» OTHECTU 3a CHeT CyLeCTBOBaHNA
HEKOTOPOro rNyOuHHOro MCUXOPMN3N0SIOrN4ecKoro
lwabnoHa BOCNPUATUSA HeODbIYHOrO  sAABJIEHUSA  NHOObIM
4eJI0BEKOM... HO B TOM-TO U CJIOXKHOCTb paccMaTpuBaeMoro
npuMmepa, HYTO 34eCb BO3MOXHO COBCeM  gpyroe
NCTOJIKOBaHMe.

CornacHoO CTaTUCTUYECKMM [aHHbIM, KOMETbl 4aule
3aMeyvyaloTCAa HEBOOPYXEHHbIM rJ1la3oM B onpeaesieHHble
da3bl 1ll-neTHero uwmkna COJIHEYHOW AKTUBHOCTU —
He3a4o/Iro 4o MakcmMmyma M nepeg MMHUMYMOM. HOo ecnn
35TO MW B CaMOM Jene TakK, nNosBJIeHne KOoMeTbl —
MPOrHOCTUYECKUIN MPU3HAK BO3MOXXHOW anunaemMumn, a B 60-
NleTHeM KaJleHgape KOMeTbl [OO0JIKHbl AOeNCTBUTESIbHO
MOoABNATLCA Yalle nepen rogoM 3anua, Kkorga v cayyarTcs
YMNOMSAHYTbIE O>KYThbl. YKa3aHHa4 3aKOHOMEPHOCTb
obHapy>XeHa Ha oOrpaHuWYeHHOWM CTaTUCTUKE, W©N ee
dunsnyeckad npumpopda OCTaeTCAa He BIMOJIHE HACHOW; HO,
MoXeT OblTb, B CaMOW BEPOATHOCTU MPOHUKHOBEHUS
cnopagnyecknx KomeTt BHYTpb COJIHEYHON CUCTEMbI TOXe
eCTb NepuoanyHOCTb — TakKas, KakKas BblABJIEHa,
HanpuMmep, B HYacToTe NageHUss MeTeoOpuUTOB Ha TEPPUTOPUN
KuTtasa 3a 6onblwion nHtepsan spemeHn — 11 net, 60 net?

B obwem, ragaHus u npuMmeTbl, noaobHo apyrum
Marmyeckmum puTyasam, BbINOAHAAM B obuwlecTBe, Kak
MPaBwJIo, Ba>XHY0 PYHKUUIO, MOHATHYIO B cBeTe nagen C. H.
HaBunaeHkoBa. HO B CJZIOXKHbIX peasibHbIX MXWU3HEHHbIX
CUTyaumax BCe nepernylieTeEHo CaMbiM  YOAUBUTENbHbLIM
obpasoM. B HekKoTOpbIX BMAax ragaHum npucyTCcTBOBas U
pPaLMOHaNIbHbIN MPOrHOCTNYECKNIA DIEMEHT.

Cyabba acTposorn4yecKkou BOKTPHUHBI.




Haomo cpa3y e  cKas3aTb, YTO  [ApeBHenwwune
acTpoJsiorn4eckme Ccuctembl uUMeroT M™Masno obuwero ¢
COBPEMEHHON KOMMepYeckon acTtposorunen. T[llocnenHsas
npeactasnget cobon sABneHME MACCOBOW KynbTypbl. OHa,
KOHEeYHO, HMYero He MporHo3vpyeT U He npenckasbiBaeT,
HO nNPOCTO [OJ1I9 HEKOTOopbIX JIogen OT4aCcTU CHUMAeT
cTpeccoBoe Hanps>xeHue, obneryas 6pema nMPUHATUS
peweHnn. B >TOM cCBOeM KayeCcTBe OHa COBepLUEeHHO
Heya3BMMA  ON9  Hay4YHOW KPUTUKN, O  YeM n

cBUOeTenbCTByeT LLINPOKOE pacrnpocTpaHeHue
KOMMbIOTEPHbIX  UrpylleK, MNO3BOJIAOWNX  MIHOBEHHO
NOJIY4YNTh «rOpPoOCKOmM», nnn npoLBeTaHne

COOTBETCTBYOLWNX hupM (Bpoae «AcTpodaLu»).

TpyOHO CKa3aTb, KoOrga WMEHHO >3MMNupuYeckoe
obobuieHne, Kacalwlleecs CBA3M B3aMMHOI0 pacnosioXeHus
MNJaHeT C HEeKOTOPbIMU MPUPOAHLIMU SBAEHUAMWU, CTaslo
MudosoremMonm TOTasibHOro noagvYnHeHunsa Heby Bcero
cywero. Ka)xeTcsa BepOsATHbIM, YTO CaMa CBSA3b «MJIaHETHbIE
KOHurypaumm — KaumMmaT, norogda, 6buonormdeckune
npouecchbl» OblNla OTKPbITa HE3aBUCUMMO B pPa3HbIX O4arax
umBunmnsaumn. Tem  yauBUTENIbHEE, 4YTO  3BOJIOLIMS,
MUPOSOrmn3aLmns 3Toro OTKPbITUA NPOUCXOaANAa B OQHOM U
TOM >Xe HanpaBneHun. OdopmneHme acTposIOrn4ecKown
OOKTPUHbI MPOU30LWLIIO CHaYana, Buanmo, B [lBypeybe, rae
He no3>e 17-ro B. A0 H. 3. ObIN cocTaBNeHbl Tabnunubl a3
BeHepbillll okono 700 r. oo H. 3. cywecTtsoBan y4ebHUK
acTpoHOMUN, Ha yOANBUTEJIbHO BbICOKOM YPOBHE
HaxoAunacb Torga »e npakTu4eckasa wMeguunHa. «YMm
YyesiloBEe4YEeCKUN MNOCTpPoeH TakK, 410 by camyto
MJ000TBOPHYIO naeto nocnenoBaTenn CcTpemMsaTcs

npoooJixkKaTb 3a npenen ee npuioXeHumsa», — 3aMeTu
3aMeyaTesibHbii Haw 6uonor A. A. JliobnweB. N ecnm Ha
nepsbIX 3Tanax acTposiorn4yeckume MPOrHoO3bl

MCrnoJib30BaJincCb npexane BCEro nns cornacosaHus
I'IpOI/IBBOLI,CTBeHHO|7| N counanbHON PUTMNKN C LUUNKJ1aMWN



bnocdepbl, ONa npeoBuaeHUA HeypoXXaeB, 3NUAeMun,
coumnanbHbIX KPU3WUCOB U T. M., TO B NMocjieayroliemM akKUueHT
nepemMecTuics Ha neTaslbHYyIo, «MeJIOYHYI»
pernamMeHTauuntlo, C geneHnem gHenm Ha «bnaronpusaTHbIE»,
n «HebnaronpuaTHble», C pacnucaHMeMm BCex [OHen B
«MmecsuecnoBax». B knaccuyeckonm 'peunn Oblna nlBecTHa
KoHuenuna o «Benunkom ope» — coeamHeHune Bcex niaaHeT
B KakKOM-TO co3Be3aun npegwectsyet rnobanbHomn
KaTacTpodge, XapaKTep KaTacTpodbl 3aBUCUT OT TOro, B
KakOM WMEeHHO CO03Be3aun npousoLwio coegmHeHue. Ho
LLUNpOKoe pacnpocTpaHeHune rnosiy4ymna Ta 4acTb
aCTPOJZIOrM4eCKON CXeMbl, roe «npegckasaHme» KacaeTcs
MeNKNUX ObITOBbIX CODBLITUN B XXMN3HWU OAHOIM0 4YesnoBeka. ITO
— y>Xe (hbeHOMeH MaccoBOro obLecTBEHHOr0 CO3HaHUSA, U
MPUHUMNNANbHbBIX  Pa3/indNn  C  COBPEMEHHON  HaM
KOMMEepYecKon acTposiormen 3aecb He obHapyXutb. Y
TBOPLUOB COBEpLUEHHO HOBOro MUpoco3epuaHna  —
rpedyeckux ounaocodpoB — OJiA aCTPOJIOrNN y)Ke HeT MecTa.
Ba>XHbIM 3N1M3040M B UCTOPUM €BPOMENCKOWN acCTpOoJsiIormm
6bbin ee pacueTr B XVII Beke, coBceM B AOpyrux
NOE0I0MNYECKNX YyCoBUAX. MoxXeT BbITb, K 3TOMY BpeEMEHMN
N OOCTUr/a BepLIMHbl CBOEro pa3BUTUA acTpoJsiorn4yeckas
Marmsa C ee CMeLlWHbIMKU gNnga Hac «opMynamMm» — pebeHok,
poamBLUNACA Nod 3HakKoMm BecoB, byaeT ypaBHOBELLEHHbIM,
a nod 3HakoM Boposiea — yTOHeT...

AcTpoHoMusa n mugponorus.

CnepyeT cKa3aTb HECKOJIbKO CJIOB O POJZIN aCTPOHOMUN
B  OPMUPOBAHUN HEKOTOPbIX BaXHbIX o0cobeHHOCTeNn
apesHenwnx mmncos. CToduwee B Noa3arosloBKe covYeTaHue
C/10B 0ObLIYHO CBSA3bIBAETCSA B HalleEM CO3HAHUK C BOMPOCOM
O MPOUCXOXKOAEHUN NereHa-cMMBOJZIOB Ha3BaHUN CO3BE3OUN
ceBepHOro Heba. OTO WHTEPECHbIN WU HETPUBUAJSIbHBIN
BOMPOC, HO peyb naeT He o peneHmnm Heba Ha co3Be3ausd.



MocnenHee ABNSETCS BTOPUNYHbLIM OoTpa)KeHnem
MUGONIOrNN, BO3HUKLUNM CPABHUTENbHO MO3A4HO, rJlaBHbIM
obpasom B [peBHen [peunn. B OaHHOM cCiy4ae Ba>XHO
OTMEeTUTb Apyroe: cyu,ecTBOBaHME MNpuU3HakKoB rnybokumx
KKOCMUNYECKNX» nepexmBaHun n onpeneneHHbIX
AaCTPOHOMMYECKNX 3HAHUMN B CaMbIX [AOPEBHUX MuUdax,
BOCXOOALWMX K OOUCTOPUYECKOMY rnpowsiomy. lpumMmepom
MOXET CNYXUTb MNPONUCXOXKAEHNE apXeTuna «rnoBTOpeHune
—  BO3pOXAeHue». ITa  BaXHenwas  0CobeHHOCTb
apXaun4yHoro obLecTBeHHOro CO3HaHWA, BEPOSATHO,
cocTaBnsna oOAHYy Wn3 6a3uCHbIX CTPYKTYpP AOpeBHeWN
4esZIOBEYEeCKOW KYJbTypbl: CaMa peasibHOCTb npegmeTa wuiun
NEeNCTBUA 3aBuUCesla OT TOro, B KaKOWM CTeneHnm OHK
MOBTOPAIT NN UMUTUPYIOT 3TOT apxeTun. Ho B ero ocHose
n NEXUT, BUANMO, IMMNMpnYyeckoe obobuieHue,
paccMaTpuBaeMoe B Npenbiayumnx pasgenax: UmkKanyeckme
N3MEHEeHUs B Npupoae, COMPsSXXEeHHble C KOCMUYECKUMU
nepuoaamMun, rnpexae BCero nepnoaomMm CMeHbl NYHHbIX (as3.
Ka>keTcsa BMNOJIHE BEPOSATHbIM, YTO ApPYyrme >3J1eEMEHTbI
«aCTPOHOMMYECKOro Koaa» MUAGOB TakKXe MMelT B CBOeu
rnybnHHON OCHOBE Te CaMble aCTPOHOMUYECKUEe 3HaHWUA,
KOTOpble Obln MOJIyYEHbI Ha MeranTmnyeckmnx
obcepBaTopuaAx WAM WX aHanorax (HamMm nNokKa Maso
M3BECTHbIX). ECcnn Takaga pgoragka COOEP>XUT OLYTUMbIN
3/1EMEHT UCTUHbI, TO 3TO OOMOJIHUTEsNIbHO YKpenaseT Hac B
OCHOBHOM TMpPEAnoJIOXXKEHUN: Ha CaMbIX MepBbIX 3Tanax
pPa3BUTUA KyNbTypbl HabawogaTenbHas aCTPOHOMUSA Urpana
B obLlecTBe BbIAAKOLWYOCS POJib, TaKYlO, YTO 3TO HAJIOXKWUIIO
rnyboknum oTnevyaTok Ha BCHO MOCAenylowy KyJabTYPHYIO
3BOJIOLIMIO YenoBeYyecTBa.



BMECTO 3AKJIIOYEHUNA

Ha HaLInX rnasax nponcxoounuT N3MeHeHune
CYLLEeCTBEHHOro0 3JleMeHTa HblHEeWHero MMpPOBO33PEHNS.
3ToT OYypHO nNpoTeKawwmn npouecc MPUHATO KpPaTKo
MMEeHOBAaTb KOCMM3aLUMEN COBPEMEHHON HaykKu. [MpuymHbI
«KOCMU3AUUU» ACHBbI, MPOSABJSIEHNA 3TOr0 npouecca O4YeHb
pa3Hoobpa3Hbl — OT MPOHMKHOBEHUA WUAEWN 3BOJKOUUN W
MCTOPM3MA B COBPEMEHHYIO (PU3NKY 00 pacrnpoCTpaHeHus
Y/IbTPACOBPEMEHHbLIX MUKPOB «KOCMUYECKOW» OKPACKMW.

Cama 3Ta Opowtwopa — ToXe MNPU3HAK «KOCMU3ALUN»:
MOBbLILEHHbIN WNHTEpPeC K KOCMWU3MY [OPEBHUX  MOI
MOSIBUTbLCH, MOHSATHO, B pe3ynbTaTe HOBOW

MCUXONOrNYeCKOn YCTAaHOBKW, B CBA3WM C pPa3BUTUEM
MHTEepeca K «KOCMU3MYy» BooDOLLE («KOCMU3M» B XUBOMUCHU,
«KOCMU3M>» B TBOopYecTBe A. H. CKkpsabuHa u T. 4.).
OCHOBHOE B «KOCMWUYECKOM» MUPOOLLYLIEHUN —
0b6blAEHHOCTb, «ODLWENPUHATOCTb» Naen o ToM, YTo 3eMis
He W30JIMpOBaHa OT KOCMUYECKUX BO3OencTBuin. [laBHO
M3BECTHO, YTO B nMpeacTaBNeHNAX [OPEBHUX 3Ta wuaes
3aHMMasla O0YeHb Ba)KHoOe MeCcTOo, npeacrtaBndnach
eCTeCTBeHHON, He noanexawenm COMHEeHU. JINYHOCTD,
obLecTBo, 3eMHasd NpuUpoaa COCTaBASANM 4YaCTb KOCMOCA.
MepexxnBaHne KoCMUYecKnx naem n obpasoB B apxanyHbIX
KyJibTypax MPOUCXoOAuT B pa3HbIX (hopmMax, HeEpeaokKo OHO



HeoTOEe/IMMO OT NepeXxmBaHUN PEeNINTNO3HbIX, PUKCNPYyeTCS
N COXPAHSETCHA OYeHb HENpPUBbIYHBLIMW A1 HAc cnocobamun.
YesnoBe4yeCkunin onbIT HEPEeOKO CYMMNUPYETCA B KOCMUYECKUNX
TepMUHax, a acTpOHOMUYECcKue 4dBneHusd, HaobopoT,
3anuncCbIBalOTCA KakK ocobble npaBuiia noBegeHunda. Bce aTo
[onroe BpemMs MpenAaTCTBOBaJIO ACHOMY MOHWMMaHUIO TOrO,
4yTo KOCMU3M OpeBHNX nmeeT npakTuyeckune
ecTeCcTBeHHOHay4Hble KOPHMN. Tenepb cnTyauus
n3MeHunacb. Ee xapaktepucTtmka B CXKaTOM BuOe MOXKeT
ObITb haHa cnenyrowmnmm c/sioBaMun N3BECTHOIro
COBpPeMeHHOoro MbICINTENS n coumonora M. K.
denepabenpall?l:  «Bnaropaps  OTKPbITUAM  XOKWUHCa,
Mapwaka ”n AOp. Mbl MOXeM [A0NYyCTUTb CyLleCTBOBaHUue
HEeKOTOpoun NHTEepPHaUWOHaIbHOW NasneosINTUNYECKON
aCTPOHOMUMN, KOTOopas nana Ha4aJio LLIKOJ1aM,
obcepBaToOpUAM, Hay4YHbIM Tpaanunam, Hanbonee
WHTEepeCHbIM TeopusaM. DTN Teopun, BblparKeHHble B
COUMONIOTNYEeCKUX, a He B MaTeMaTU4eCKUx TepMuHax,
OCTaBW/JIN CBOW caiefdbl B carax, Mudax, nereHgax, m ux
MOXXHO pPEKOHCTPYyUpOBaTb [OBOSAKMM CrnocoboM: MOXKHO
NWOTW BNepen, K HacTodaweMmy, OT MaTepuasibHbIX OCTaTKOB
KaMeHHOro BeKa, TaKuX, KakK MapKMpOBaHHbIE KaMHWU,
KaMeHHble obcepBaTopun N T. A4., @ MOXHO MATW Ha3ang, B
rnpoLusioe, OTTaJIKUBAAChL OT INTEpaTYpPHbIX CN1ef0B...»

[MTaneonntnyeckaa acTPOHOMUA BO3HWUKNA B CBA3UN C
HeobX0AMMOCTbIO corJjlacoBaHus couuanbHOMN 7
NPOU3BOACTBEHHON PUTMUKM NepBOObITHON OOWMUHBI C
eCTeCTBEHHbIMU UMKNaMu Ouocdepbl KakK BaXkHeuwwas
4aCTb MPOrHOCTMYECKOro annapaTta AOpeBHeW KynbTypbl,
MO3BOJIABLUEro npensuaeTb HacTynaeHue
HebnaronpuaTHbIXx ana obuwectBa cobbiTUn. OCHOBHbLIE
apryMmeHTbl B MOJIb3y 3TOW runotesbl, obcyxaaswmecs B
bpolwtope, KacakwTCsa NepBonM M3 OBYX BO3MOXHOCTEWN,
ynoMsaHyTbix 1. K. ®enepabeHgom. OHM MOryT ObITb
CYMMMpPOBaHbI B BUAe cnefyoumx Te3ncos.



— [peBHUE KaneHAapHble CUCTEMbI COoAep>XaT LUKIbI,
coBnagarmuime ¢ BaXXHenwmmm bnonorn4eckKnmMm pmTMmamum,
TakKUMKN, Kak Hepend, 9 n 13 gHen, 260 aHen, 11 neT n T. A.
CocTaBjieHne TakKoro COBEPLUEHHOro C 3KO0JIOrnYyeckomn
TOYKM 3peHus KaneHpgaps, Kak 60-neTHMn «kKaneHOapb
XXUBOTHbIX», TpebyeT BecbMa TUWATesNbHbIX HabnwageHun
OnnTenbHoe Bpems.

— OTKpPbITME YNCNOBOWU CEMAHTUKWU B NaNE0INTUNYECKUNX
OpHaMeHTax, obHapyXeHne  TakuMx  3aMeyaTeslbHbIX
3HAKOBbIX CTPYKTYP, KaK a4NHCKUWN XKe3/1 UiIn MaJsibTUNCKOE
oXepenbe, MoKa3bIBaloT, YTO AO/8 HakonaeHus 6onbLinx
MaCCMBOB COOTBETCTBYWOLWMX HabnwgeHnn 3BoAOLUSA
pacnosarasna AoCTaTO4YHbIM BPEMEHEM: BO3PacT HEKOTOPbIX
N3 3TUX HAXO0OOK He MeHee 15 ThIC. fieT.

— Pe3ynbTaTbl apXxeoaCTPOHOMUYECKUX UCCAenoBaHUN
B obuwem Xopowo corjacyiTca C  YNOMSHYTbIMU
apXxXeoslIorn4ecKknmmn HaxoOaKaMWu. XoT4
apXxeoacTPOHOMUYECKUMIN HabnoaeHnsasMM oxBadeHa MoKa
Mafnlas 4YacTb OWKYMeHbl W KaKasf-TO YacCTb [APEBHUX
COOPYXXEHNN aCTPOHOMMYECKOro0 Ha3Ha4YeHus OocCTaeTCH
HepackpbITOM pJake Ha o06cnenoBaHHbIX TeppUTOpPUSX,
SICHO, 4YTO Y>Xe B 23MNOXy HeoJnTa CcucteMaTuyeckume
acTpoHOMMYyeckmne HabnwoaeHns Obin 0bbIYHBIM - OesioM,
OHM nNpoOBOAUNCL, B YaCTHOCTM, Ha HU3KUX LWWKPOTaX,
Ba>XHbIM 06bekTOM HabntogeHnsa boina JlyHa.

— AnropnTM  MporHo3a W3MEHEHUN  JI0KaJIbHOW
MOroAHO-KJINMaTUYECKOM cuTyauum, nepcneKkTus
Ba>XHENLLUNX MNPOMbIC/IOB, a TaKXe pPUCKa HacTynJaeHuns
anunaeMun B obmMx 4YepTax sAceH. M3 M3BECTHOM cenyac
Tpraabl KoppensumnoHHbIX CBA3EN: «KOHMUrypaunm nnaHeT
— COJIHeYHasd aKTUBHOCTb — TMpoOsB/IeHNEe COJIHEYHOW
aKTUBHOCTM B aTMmocdepe wn buochepe» aOpeBHUE
aCTPOHOMbI MOJIb30BaJINCb ABYMSA KPaMlHUMWU 3J1eMeHTaMu
Tpunagbl. OHNM HenocpeacTBEHHO COMOCTAaBAANN B3aMMHOeE
pacrnonoXxeHume nnaHetT C  3ddpekTammn COJIHEYHON
aKTUBHOCTU B cpeae obutaHus.



— BnunsgHue conHe4YyHOM aKTUBHOCTU Ha TPOMNOCHEPHYIO
LUUPKYNaumnto, Ha bnonormdyeckme npoueccbl B HacToslee
BpeEMS KaXeTCad MHOIMMM He CJZIMWKOM CYLECTBEHHbIM.
CnepyeT, oOAOHaAKO, Y4yeCTb, 4YTO Mbl >XWBEM B 3MNO0OXYy
aHOMa/IbHO ©OO0NbLWIOro MarHUTHOrO MOMEHTa 3emMau, u
MOLLHAaA MarHuTocepa cenmyac CyLW,eCTBEHHO yMeHblUuaeT
BO3[1ENCTBNE COJIHEYHOM aKTUBHOCTWU Ha Tponochepy —
buoccepy. B KoOHLUE naneonnta — B HEOJINTE 3Ta «3allnuTa»
Obina MeHee a(pPekTUBHON. BamXxanwmm K HaM MUHUMYM
MarHUTHOIo MOMEHTa, COOTBETCTBYHOLLUN arnoxe
MaKCMMaJIbHO BbIPa)Xe€HHOro BO3AENCTBUA  COJIHEYHON
aKTUBHOCTU Ha cpeay obntaHusa, npmxoantca Ha 4500 r. oo
H. 3. He wucknw4yeHo, 4TO 3SPPEKTUBHbLIN TMPOrHO3
M3MEHEHNN B 3KOJIOFMYECKOW cuUTyaumm Oblal B 3TY 3MNOXY
dhakTopoM BbIKMBaHUA. Bo3MOXHO, 4TO ocnabneHue
BJINAHNA COJIHEYHOW aKTMUBHOCTU B CBA3U C YBEJINYEHUEM
MarHUTHOr0O MOMeHTa (MakCMMyM Oblsl1 OOCTUNHYT OKOJ10
7 B. 0O H. 3.) crnocobcTBOBasO YyTpaTe WHTepeca K
MPakKTU4YeCKoMy NnpuMeHeHuno YKa3aHHOro MeToA4a

NporHosa.
— [peBHME eCcTeCTBOUCMbITAaTENN TOr4a Xe, BEPOATHO,
nooMeTuIu CBA3b HEeKOTOpPbIX CYLLLEeCTBEHHbIX

TUMONIOrMYECKNX XapaKTEPUCTUK OpraHmsMa 4YesioBeka C
da3onm ll-neTHero umksia, B KOTOPYK OH poawuscsa (B ux
TepMMHaxXx — C B3aMMHbIM pacrnoJioXKeHNeM TrJ1aHeT).
YNoOMAHYTblEe XapaKTepoJiornyeckme ocobeHHOCTU 3aBUCAT
TakKXe OT ce30Ha poxaeHua (T. e. OT nepemMelleHus
ConHua OTHOCUTEsNIbHO 3Be34) W OT OKOJIOMeCAYHON
PUTMUKKN (roe WHOMKATOPOM MOryT CJHYXWUTb JIyHHblIE
da3bl). dTa s3MNMpu4eckasa CBSA3b, BEPOATHO, MOCJy>XWJa
NOenHon OCHOBOW OJ19 BO3SHUKHOBEHUS aCTPOJIOr NN,

— Kak WMeHHO >sMnumpunyeckme acTpoHOMMYeckue
OaHHble HaKarnJameaancCb, MNepepasasiCb OT MOKOJIEHUA K
MOKOJIEHNIO, KaK OHW B3auMMOAENCTBOBaJ M C Opyrumu
COUMOKYJIbTYPHbIMU SIBNIEHUAMU (BKJIHOHASA Marumi), MOXKHO
cebe npencTtaBnTb, pasyMeeTCs, UCKa elle TOJIbKO B CaMbIX



obwmx depTtax. lManeonntTnyeckas acTpoOHOMUSA OKa3ana,
cnenyeTt nonaraTtb, rnybokoe BAUSAHUE Ha KYJbTYPHYIO
3BOJIOLNIO yesioBeyecTsa. BoT noyemy
apxeoacTpPoOHOMUYECKUne MeXXANCUNNINHAPHbIE
nccnegoBaHMa  npeactaBnaoT  bosbwon  MHTepec.  Ux
hanbHenwee pa3BuTMe BoBCe He 6e3pas3M4yHo M  Ongd
npeacrasuTenen brnonormyeckmnx ONCUNNNNH:
IMNUPUYECKME 3HAHMUA HaWMX [dasekux npeakos Mo
npobneme KOCMUYECKUX BAUAHUMA Ha 6buochepy 6binu,
BEPOATHO, obwnpHee u raybxe, 4em Hawmn. CoBpeMeHHas
arnoxa HacToATesNbHO TpebyeT cCuMHTE3a OPEBHUX U
HOBEMLWWUX 3HaHUMW — ocobeHHO B Takom obnactun, Kak
HayKa O 4YeJsioBeKe.
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