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Uuknbl. lMpoueccbl B ComHeuyHoM cucTeme criegyeT paccMmaTtpvBaTb, Kak B COXHOW
B3aMMO3aBMCUMON OMHaMmnyeckon (konebatenbHon) puanyeckon cncteme. ECTeCTBEHHO, YTO OHM
BKMtoyaroT B cebs, Kak COCTaBHyl0 4acTb, npouecchbl Ha 3emne n Ha ConHue. Takum obpasom,
OOMMKHbl  CYLLeCTBOBaTb CUMHXPOHHbIE W3MEHEHWss B TakuMx npoueccax Mnod  BAUSHUSAMU
(ynpaBnsowmMm  curHanamm), KoTtopble reHepupytotca B ComHeuHou cucteme. Hawnbonee
M3BECTHbIM MHAMKATOPOM YKasaHHbIX KorebaTenbHbIX MpPOLEeCcCOB HABNSAIOTCA  LMKIMYECcKune
N3MEHEeHNs COMNHEeYHOW akTUBHOCTY [1, 2].

B [3] npvBeaeHHble fAaHHble O Tpex TaK Ha3blBa€MblX BEKOBbIX LWKNAxX COMHEYHOW
aKTUBHOCTU, KaXObIN N3 KOTOPbIX hopmumpyeTcs dakTuieckm us gesatn 6onee KopoTknx 11-neTHux
UMKNOB. 3a Ha4yano o4YepeHOro BEKOBOro LUukna 6epercsd MOMEHT rnobanbHOro MYHUMyma cpeau
MWUHMMYMOB NepexoaoB Mexay 11-neTHUMK umknamu nepexofHoro rnepvona oT O4HOMo0 BEKOBOro
uMkra K gpyromy. Havano nepsBoro BeKOBOro uuMKna oTHocuTcs K 1712 r., T.e. npeabiaywimn
(Ha3oBeM ero HyrneBblM) BEKOBOW LMKIT BKNoYaeT B cebsa nepuog Bpemeru ¢ 1620 r. n go Havana
nepBoro umkna. 3T0T Nepuoa XapakTepmnsyeTcst HU3KUM KONIMYECTBOM COMHEYHbIX MATEH, a 3HauuT
N HU3KAM YPOBHEM COJSTHEYHOW aKTMBHOCTW, OTYEro ero HasbiBalT MepuogoM «MUHUMYMa
MayHaepa» [4]. B aToT nepuoa 6binv pacnpocTpaHeHbl 9KCTpeMaribHble KnnMaTuyeckne sBreHms —
cunbHble Bypu 1 xonogHas noroga no scemy CesepHomy nonyapuio 3emnu, AnuTenbHble 3acyxXu
N UCYE3HOBEHWE UMW YMEHbLLEHNE TEPPUTOPUIA C YMEPEHHBIM KITMMATOM, HEOObIYHbIE CHeronaabl U
HeoObACHMMAs UMKNOHMYecKas akTuBHocTb B CeBepHOM u aaxe HOxHOM nonywapusax. Torga
MPOUCXOAMUITN CUIbHbIE BYIKaHUYECKNE U3BEPXKEHWS, HAaNpUMep, NPOU3OLLINIO U3BEPXKEHWE ByIKaHa
KpakaTtay (1680 r.) [4]. meHHO B 3TOT nepuog B EBpone oTmMeyaroT XONogHbIE 3UMbl, 3@ YTO OH U
nonyyun HassaHue "Manbli NegHUKOBLI Nepuoa”.

B HacTosiwee Bpems Havancsa 4YeTBepTbii BEKOBOW LIMKIT U OH MMEET BCE MNPU3HaKM aHanora
HyNeBOro BEKOBOIO LMKNA, 3a WUCKITIOYEHUEM TOro, YTO Ha KNUMAT Hayanu CyLeCTBEHHO BIUATb
pesynbTaTbl YeNoBEeYECKON AEeATEeNbHOCTM, YTO MOXET MpuaaTb emy HeKOTopble OCOBEHHOCTU.
OpHako, pa3BuTMe 4eTBepTOro LMKIa BO MHOrOM aHanorM4yHo HyneBOMY LMKIY W yKasblBaeT Ha
BO3MOXHYIO LMKITUYHOCTb Py BEKOBbIX LMKIOB C KO3(PMUUMEHTOM 4YeTbIpe, T.e. CO CPefHUM

IX MexpyHapoaHas KpbiMckas KoHdepeHumsa “KOCMOC U BUOCDEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


Andrew
Текст

Andrew
Прямоугольник

Andrew
Текст
Труды IX Международной крымской конференции «Космос и биосфера 2011»
При цитировании или перепечатывании ссылка обязательна.
 
Адрес этой статьи в интернете: www.biophys.ru/archive/crimea2011/abstr-p63.pdf



nepuogom okono 400 neT. Bo3amoxHO noBTOpeHve aHanora MMHMMyma MayHgepa B 3TOM UMKNe, a,
COOTBETCTBEHHO, MNOBTOPEHME MNOAOOHbBIX 3JKCTPeManbHbIX KIUMAaTUYECKMX SBMEHUN, Takke
NOBbILLEHNSA CEMCMUYECKOW U BYIIKAHNYECKON aKTUBHOCTW.

Bonee TOro, BaXHbIMW SABMAIOTCA WHTEpBanbl BPeMeHW NepexofoB Mexay 1l-neTHumu
umMknamu, Korga HabnogaeTcsa [OCTAaTOMHO HU3KUIA  YpPOBEHb COSTHEYHOW aKTUBHOCTWU. JTO
oTOOpaxaeTcs B UMKINYECKMX BapuaumsxX CyLLEeCTBEHHbIX M3MeHeHMn knumata [5], BnnoTb Ao
NPOSIBNEHUA TakKUX CTUXWUMAHbIX GEACTBUM Kak cypoBble 3vMbl. B nogaensiowem GonblUMHCTBE
crny4aeB CypoBble 3MMbl B EBpone Habnoganuch B OKPECTHOCTM Havana HoBoro 11-neTHero uukna
COITHEYHOW aKTMBHOCTM [6]. Takon BbIBOA, MOATBEPXAANT OpUTaAHCKME ydeHble M3 yHMBepcuteTa
dennHra Bo rnmaese ¢ npodpeccopom M. JloKkByAOM: «... 3UMbl B KOHTMHEHTanbHouW EBpone u
BenukobputaHum B Gnivkanwve roga OygyT Bce XONOOHEE, M BUMHOW 3TOMY HM3Kasi CONMHeYHas
aKTMBHOCTL". WccnegoBatenu ycTaHOBWMW, YTO MeXOY COKpalleHUMEM KOonMyecTBa NATEH Ha
ConHue n atmocdepHbIMU ABNEHMAMM, KOTopble "GnoKMpytoT" Tennble 3anagHble BeTpbl B EBpone
BO BpPEMS 3UMHMX MECALEB, CyLLECTBYyeT npsiMas CBsA3b. [ns TOro OHWM COMOCTaBWM AaHHble 06
M3MEHEHNMN COJTHEYHOW aKTMBHOCTM C [AaHHbIMA MO W3MEHEHWIO TemnepaTypbl BO3gyxa B
BenukobputaHuu.

AvHamuka. BakHO nogyepkHyTb, YTO NMPU HWU3KOW COJSTHEYHOW aKTMBHOCTW, Kasarnocb Obl,
ConHue He B COCTOSAHUM hOPMMPOBATb MOLLHOE BIIMSIHAE HA OKOJIOCOSIHEYHOE MPOCTPaHCTBO, B
TOM 4ucne Ha knumat Ha 3emne. ECTeCTBEHHO OOMYCTUTb, YTO MMEET MECTO CyLLECTBEHHOE
BMNUSIHNE HEKOTOPOW TPETbEeWN CUMbl, BAUAIOLLEN Kak HA akTMBHOCTb CofHUa, Tak U Ha N3MEHEHWS
knumata Ha 3emne. Ha ponb Takonm TpeTbeh CuMbl BbIABUFAKOTCA BIUSAHMS, OOYCMOBIEHHbIE
0COBEHHOCTAMKU OBWXeHUs (unu auHamuky) nnadeT ComnHedHon cuctembl u ComHua, TO ecTb
ConHe4HOM cucTembl B LIEMOM, a TakkKe acTepoMAOB M KOMET B Onusnexawmx K Hew obrnacrtax
KOCMMYECKOro NpocTpaHcTBa, Tuna nosca Kornnepa n obnaka OopTa.

maBHOW dyHOAMEHTANbHON OCOBGEHHOCTBIO OMHAMUKM NMAHET SABMsSieTcs ux obpalleHue
Bokpyr ComHua Mo 3aMKHyTbIM opbuTam, 6nuskum K annuncouganbHbiM (napamMeTpbl opouT-
SMNIUMCOB MEOJIEHHO M3MEHsoTCA) M ux BpaweHne (M ConHua) BOKPYr COOCTBEHHbLIX OCEWN.
M3BecTHble 3akoHbl Kennepa xapakTepusyeT OCHOBHblE 3aKOHOMEPHOCTU Takoro oObpalleHus.
«OBONIOLUMOHHO-3perble CUCTEMbl HEN3BEXHO pe3OHAHCHbIe» — rNacuT MPUHLMM PE30HAHCHOCTU
A.M. Mon4aHoBa [7], KOTOpPbIVA BbIABUHYM TMMOTE3Y MOSHOM Pe30HAaHCHOCTM CONHEYHON CUCTEMBI.
OH ycTaHoBUN, YTO AN AEBATM U3BECTHbIX Oonblwimx nnaHeT COMHEYHOW CUCTEMBI, UX YaCTOThI

(cpeaHve pBwxeHus) obpauieHus Bokpyr ConHua  ; (i=]§) C [JOCTaTOYHOW TOYHOCTbLIO

YAOBNETBOPSIIOT pe3oHaHcHbIM cooTHowerusm Y. (Njmj) =0 (i=1,9), rae nj- uensble uncna.
i

OTKIMOHEHUSI UCTUHHBLIX YaCTOT OT PE30HAHCHLIX He MPEeBOCXOAUT B Xy/wem cryyae 1,5% [7].

AHanormyHble pesoHaHcbl A.M. MonyaHoB OBHapyXun [ans 4acToT obpalleHusi HEeKOTOPbIX W3

CMYTHUKOB NMaHer.

BonHbl. MOXHO NpeanonoXuTh, YTO CYLLECTBYET HeKoe B3auMOENCTBUE, 3aTArMBaiLlee B
yKasaHHbIe PE30HaHCbl M YTO OHO TO e, KoTopoe npeanonaranock Yvxkesckum [8], Takaton,
MopusiMoi (Tak Kak «Npupofia He POCKOLIECTBYET MPUYMHAMM SIBMIEHU» — yKasbiBan BernuKui
HbloToH). CylecTByeT aHanorns mexay OBWKEHWEM B KOCMUYECKOM npocTpaHcTBe COrHeuHom
CUCTEMbI 1 UCKYCCTBEHHOO KoCMmMYeckoro annapara (KA), NofaepKusatoLLero CBOK OpUeHTaLmio B
3TOM MNPOCTPAHCTBE C MOMOLLLI0 MMEIOWENCH Ha HEM CUCTeMbl BpPaLLAOLLMXCH MaxOBUKOB,
CO3AaloLLMX MOMEHTbI cun Ans noeopota KA OTHOCWUTENbHO onpeaeneHHbIX OCel, MPOXOASALLIMX
yepes ero LeHTp mMacc. Beab ComnHeyHas cucTema U Kaxaas 13 ee MraHeT He «KyBbIPKaloTCs» B
KOCMMYECKOM MPOCTPaHCTBE, a 3aHMMaloT onpeferieHHylo opueHTaumio B HeM. ConHeuHas
cucTemMa  OTAAnNeHHO  HanoMMHaeT  HEeKOTOPYK  MEeXaHUYEeCKyld  KOHCTPYKLUMIO,  KoTopas
noaJdepXu1BaeT CBOK LIENIOCTHOCTb HE 3a CHET HENoCpeaCTBEHHOro COeaMHEHNs MaTepuanbHbIMM
[eTansMu ee yacTel, B TOM Y/CNE M BPaLLAOWMXCS, @ 3@ CYET CUM PaBUTaLMOHHLIX nonen (B
obLIeM cryyae HeLeHTParbHbIX) KaX/a0i KOMMNOHEHTbI 3TON CUCTEMBI.

Kak ykasbiBanocb B [9], M3MEHEHWs KOHMUrypauun nnaHeT BO BpPeMs UX [ABWKEHWS Mo
op6utam Bokpyr ConHua BnusieT Ha npouecchl B COMHEYHON CUCTEME, @ 3HAYUT U Ha 3eMHble
MPOLIECChI, B YACTHOCTU, Ha KNUMaTUYecKne U3aMeHeHus. Bbina BblgBUHYTa Tak HasbiBaemas CrivH-
opbuTanbHas rMnoTesa, COMMacHo C KOTOPOW OpBUTarnbHbLIA YrAOBOW MOMEHT MNaHeT MOXeT
BMATbL Ha akTMBHOCTb COMHLA U reodmsnyeckne npoLeccsl. Yaanock nokasaTtb, UTO TpaekTopum
LeHTpa macc COMnHEeYHON CUCTEMbI B pa3Hble Nepnoabl BpeMeHn obnagaT psaoM 0cobeHHOCTEN.
Tak, BO Bpems nepvoga MayHaepa amnnuTyaa 3TOM TpaekTopuu BO3pocna, M B 3TO Bpems
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nonoxeHune uLeHTpa Macc COMHEYHON CUCTEMbI CYLLIECTBEHHO OTKITOHSAIOCh OT €ro MOSIOXEHUs Npu
npeabigyLunx Bapnaumsix.

Tak kak CyMMapHbli MOMEHT konudecTBa ABWkeHus COMHeYHOW CUCTeMbl [OSBKEH
OoCTaBaTbCs MNOYTU HEW3MEHHbIM (ECRM He YuuTbiBaTb M3MEHEHMS BHELUHEW Ccufbl OT rfosica
Kovinepa, obnaka OpTa u Bcen [anakTtuku), TO BCe ykasaHHble BapuauMm MOMEHTOB KonuyecTsa
BpaLLaTenbHOro ABWMXEHWS OTAENbHbIX €€ KOMMOHEHT AOSMKHbI B3aVMHO MMM KOMMNEHCMPOBATLCH,
YTO NPaKTUYeCKM HEeBO3MOXHO, WNW nepepacnpefenstbcs. 3HauuT AofkeH OblTb MexaHu3m
nepefadv OMpederieHHoro KonuyecTBa MOMEHTa BpallaTernbHOro ABWXKEHWS K OTAeNbHbIM
COCTaBNAOLWMM Yepe3 HEeKOTOPbIN HocuTenb. A MMEHHO, UMEET MeCTO Hanunyue CyLleCTBEHHOro
BMMSHUA MOMEHTOB KONMYeCTBa BpalLaTenbHOro ABMXKEHUS NnaHeT, Kak Ha aktmBHocTb ConHua,
Tak M Ha knumat 3emMnu, 3a CYeT HEeW3BECTHOro TMNOTETMYECKOro areHTa, KOTopbii MMeeT
BonHoBy npupogy [10] (yuuTbiBas «ynpyrocTb» CBSA3eN Mexay KomnoHeHTamu ConHeYHown
cuctembl). EcTecTBeHHO NpeanonoXuTb, YTO peyb MAET O HEM3BECTHON BOSIHOBOW COCTaBstoLLEl
rpaBUTaLMOHHOrO nons. T.e., KpoMe 0ObIYHOMO «HbIOTOHOBCKOIO» rpaBUTaLMOHHOIO BO3AENCTBYUS,
aHarnornyHoro 3akoHy obpaTHbIX KBagpaToB MpW 3EKTPOCTaTUYECKOM B3aMMOLEWCTBMM (3aKOH
KynoHa), npeanonaraetcs CyLleCcTBOBaHNe ApPYrov KOMMOHEHTbI, CBA3aHHOM Kak C MacCon, Tak U C
MOMeHTaMn BpallaTenbHOro ABwxeHus Ten. O6e KOMMOHEeHTbl COBMECTHO MOPOXAAlT BOJSHbI
rpaBMTALMOHHOIO MONS, a C APYro CTOPOHbI, MOTOKM YacTul — rPaBWTOHOB, AOCTUralLLnX
NMOBEPXHOCTM U rMybuH 3emnu.

B3aumopgencTBua. [pegnonoxeHne o BOMHOBOW Npupoae nepegadn MOMEHTOB KOnu4yecTsa
BpaLLaTenbHOro ABWXEHWUS O3HavaeT BOSIHOBOE B3aMMOAENCTBME Ha OOonbLUMX pacCTOSHWUAX, Tak
KaK amnnuTyga BOMH YMEHbLUAEeTCA He Tak 3a CYeT paccTosiHMA (3aBMCMMOCTb 34eChb Yxxe Apyras,
YyeM nMpu 3akoHe oOOpaTHbIX KBagpaToB), Kak 3a CYeT B3aMMOAEWCTBUA CO Cpedon WX
pacnpocTpaHeHusi. HecmoTpsa Ha To, 4YTO Mpw onpedeneHHbIX KoHpurypaumsax nnaHet ConHevHas
cuctema npubnwkaeTrca K noscy Komnepa, ofHako ee B3aMMOAeWCTBME C Tenamu B nosice
Kovinepa, a Tem 6Gonee B obnake OpTa, MO 3aKOHy BCEMWPHOrO THArOTEHUS  ABMSETCS
He4oCTaTOuHbIM, YTOObI Bbi3BaTb 3aMeTHble adddekTbl. OgHaKo MOXHO npegnonaratb, YTO 3a cyeT
HanMunMsa mMexaHu3mMa BOMHOBOrO B3aMMOAEWCTBUSA, NiaHeTbl BAMSAIT (BO3MYLLAKOT) Ha ABWXKEHWe
Ten B nosce Konnepa (310 Bo3MyLLeHWe MOXET nepeaasaTtbcs Aaxe Ao obnaka OpTta), a ¢ apyrow
CTOpPOHbI, MX (yKkasaHHbix OObEeKkToB) obpaTHOoe BMSAHME MPUHMMAaET akTMBHOE Yy4vacTue B
hopMupoBaHnM ocobeHHocTen ABuxkeHus nnaHet COnHeYHOW CUCTeMbl W NPOHMKaeT Aarnblue,
BNMOTb 40 BNUSHWSA Ha CONMHEYHY aKTUBHOCTb. Tak, Hanpumep, BO BpeMs MuHumyma MayHgepa
MOSBUNIOCb MHOrO KOMET C 6onbWumW yriamMmyu HakimoHa opbuT K NMOCKOCTU 3KMWUNTUKK, B
yacTtHocTu, ¢ 1652r. no 1707r. Habnoganocb He meHee 20 Takmx komeT [11]. Ckopee Bcero,
XpaHunvweMm KoMeT ¢ BonbluMMK yriaMu HakrnoHa opbuTt mMoxeT sBnaTbea obnako Oopta. Ecnm
JonylieHne o BONHOBOM B3aumogenctsum BepHo [10], TO BO3MyLLeHWe, co3gaBaemMoe B nosice
Kovinepa nnaHeTHOM cuctemon B nepuog MuHMMyma MayHgepa, TpaHcnMpoBanocb BNfOTb 4O
obnaka OopTa. A Bbi3biBano Bo3MyLLEeHUsS B OpbuTax KOMET TaK, YTO HEKOTOpbIE U3 HNUX JOCTUranu
CornHeyHon cuctemsl.

Bce ob6pawatowmecs v Bpawatowmecs Terna B ConHeYHON cucteme co3gatoT MOMEHTbI Cui,
Kaxkgas U3 KOTOpbIX CTPEMUTCS MOBEPHYTb €e BOKPYr HEKOTOPOM OCK, HO pesynbTUpyloLWmMn (Kak
CyMMa BEKTOPOB-CUIT) MOMEHT MOAAEPXMBAeT ee OpMeHTauuio B KOCMUYECKOM NPOCTPaHCTBE B
HEKOTOpPOM AMHaMMyeckoMm paBHoBecun. C Apyron CTOPOHbI, NOAAEPKMBAETCA Takad NOCTOAHHas
BENMYMHA MOMEHTa Konu4yecTBa BpallaTenbHoro AswkeHus B ConHevHOW cucteme, KoTopasi no
3aKOHaM MEXaHUKU MOXET W3MEHSITbCS TONbKO NOA4 BO3AEWMCTBUMEM BHELIHUX MO OTHOLIEHWM K
cucteMme cun. 3Ta BeNMYMHa COCTOUT M3 CYMMbl MOMEHTOB KONMYeCTBa OpOUTaNbHOrO OBWKEHUS
nnaHetr n wmanbix Ten ConHevyHoW cucTeMbl (ONS KPYroBblX OpOBWUT STOT MOMEHT paBeH
NpounsBeAeHNI0 Macchbl Tena Ha CKOPOCTb U paauyc obpalleHusi), a Takke MOMEHTOB KONM4yecTBa
BpallarenbHoro aswxkeHus mx m ConHua. OgHako, 3a cyeT GonbluMx paguycoB opbuTanbHOro
ABWXKEHNS nnaHeT COOTBETCTBYOLIME €My MOMEHTbI KONIMYECTBA ABMKEHUS CyLLLeCTBEHHO Gonblue
MOMEHTOB KONM4ecTBa MX BpallaTernbHOro ABMKeHus. Jlib MOMEHT KonnyecTsa BpallaTenbHOro
ABwkeHns ConHua coMsMepyMM C MOMEHTaMu KonmyectBa OpbMTanbHOro OBWKEHUS MnaHeT 3a
cyet ero 6onbLon maccel (99,866% Bcelt maccbl ConHeYHON cucTeMbI) 1 GonbLunx pa3mepos. OH
coctaBnseTr okono 2% CymMMapHOro MOMEHTa KOnuyecTBa BpallaTenbHOro ABWXEHWUS BCew
ConHeyHon cuctembl. Hanvuo sBHas gucnponopums. MoxHO nonaratb, YTO  OCyLECTBNAeTCH
nepegaya HeEKOTOPOro  KonMyecTBa MOMEHTOB  BpallaTenNbHOrO  ABWXEHWUS  OTAErbHbIM
coctasnsowmM (B TOM ymcne u 3emne) yYepes AUHAMUKYy U3MEHEHWUW rpaBUTauUMOHHOMO Mons B
cucTemMe, T.e. Yepe3 M3MEHEHNS ero YCUIMn Ha BpalleHne OoTAernbHbIX Ten, Yepes rmnoTeTnyeckue
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BOMHbI rpasuTauum [10]. Takme BOMHbI MPMBOAAT K M3MEHEHMIO YIIOBOW CKOPOCTM BpalleHus
3eMnn BOKpPYr OCW, M3MEHAS ee MOMEHT KOnuyecTBa BpallaTenbHoro aswkenua. C gpyron
CTOPOHBI, 32 CHET ABWKEHUSA NMaHEeT Mo annunconganbHbIM (@ He KpyroBbiM) opbuTam, napameTpsl
KOTOpbIX Takke W3MEHSTCA (XOTS M MEAJIEHHO), a TaKkKe Bapuauuin OpUEHTaUMW WX OCeWn
BpaLLeHUs, U3MEHSOTCH CyMMapHble MOMEHTbI KONMYeCTBa BpalllaTenbHOro ABMXEHUS NNaHeT.

OkcnepumMeHTbl. [peanonoxeHns O BOMHOBOW MpUpOAe nepefaqn MOMEHTOB KOMMYECTBa
BpalLlaTeNbHOIrO ABWXEHMS 4Yepe3 MpOCTPaHCTBO MOXHO 0OOCHOBaTb psgoM  pes3yrbTaToB
3KCnepuMeHTanbHbIX HabnogeHun. Tak, B XX Beke Obil nNpoBedeH psa MCCNeLoBaHMA MO
KPYTUIbHBIM  MasiTHUKaM, KOTOpble 4YeTKO (PMKCUMpOBanu BNUSIHME HA HUX 4epe3 cBOGOOHOe
npocTtpaHcTBo. [Npexae Bcero, aTo HabnogeHus dppaHuy3sckoro npodeccopa Mopuca Anne B 50-x
rogax MUHyBLUErO Beka 3a MOBEAEHMEM MapakoHWYECKOro MasTHUKa Pyko BO BPEMS COSTHEYHOrO
3aTEMHEHUS] N OTKPbITUA UM Tak HasbiBaeMoro addpekta Anne. CriegyeT OTMETUTb TLLATENbHYHO
NpoOBeEpPKY W noaTBepXaeHne aToro acpdekta ameprkaHCKUMKU ydeHbiMu Cakcom u AnneHom. [Ons
MOHUTOPVHra 3EKTOB 3aTMEHNS aHIMUNCKMIA Npodbeccop J1anTtam paspaboTtan aBTOMaTU4ECKYHO
CMCTEMY, B KOTOPOWN YyBCTBUTENbHBIM 3fIEMEHTOM, BOCMPUHMMAOLLMM FPaBUTaLMOHHbBIE Bapuaumm,
cnyxuin rupockon. 3ddekt Anne yganocb noaTBepauTb. 3TO  yKas3biBaeT Ha OGonbluyio
MepCneKkTUBHOCTb YKA3aHHOrO HarnpaBneHus. Tak, yXe B Halwe BpeMsi, rpynna pPOCCUNCKMX
uccriegoBaTtenen npennoxuna anekTpoMexaHNn4eckoe YCTPOMCTBO, OCHOBOW KOTOPOro SABMSIETCH
OOBOJIbHO MAcCHBHbIV AUCK (Maccon B 265 ), KOTOPbIA BpaLLaeTcs ¢ onpeaeneHHon yactoton [12].
Hanpumep, npu vccnenoBaHMM COMHEYHOrO 3aTeMHEHMst Ucnorb3oBanack yacTtota 65 Iu. Mpu
3TOM ObINO BbIABNEHO, YTO OCODEHHOCTM ABWXKEHMS OTAANEHHbIX MacCUBHbIX TEM MOFYT BRMATb Ha
CKOpPOCTb BpaLLEHNst YKasaHHOro AWUCKa, Kak HENpOOOIDKUTENbHOE W3MEHEHME 4acToTbl 3TOro
BpaLLeHus.

[Ona npoBepks 3aBUCUMOCTM KnMmaTta 3eMinn OT [MHAMWUKW  ABWKEHUS OTAENbHbIX
cocTaBnsowmnx ConHeYHoOM CUCTEMBI criedyeT NpPOBECTU Ha3eMHO-KOCMUYECKUI 3KCMEPUMEHT Mo
duKcaumMm HepaBHOMEPHOCTU CMHXPOHHOIO BpPALLEHUS CUCTEMbI YYBCTBUTENbHBIX MPOCKOMOB Ha
3emne u B Kocmoce.
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Cycles. Processes in the Solar System should be viewed as a complex interdependent
dynamic (oscillating) physical system. Naturally, they include the processes on Earth and the Sun
as a component. Thus, there must be synchronous changes in these processes under the influence
(control signals) that are generated in the Solar System. The best-known indicator of these
oscillatory processes is cyclical changes in solar activity [1, 2].

In [3] data on three so-called ages’ cycles of solar activity, each formed of nine shorter 11-year
cycles are presented. The global minimum among the minima of the transitions between the 11-
year cycles of transition from one age-old cycle to the next is taken as the beginning of the next age
cycle time. Beginning of the first age cycle refers to 1712, i.e. the previous the age-old cycle (let's
call it zero) includes the period from 1620 to the beginning of the first cycle. This period is
characterized by a low number of sunspots, and hence the low level of solar activity, that is why it is
called a period of "Maunder's minimum" [4]. During this period climate extremes often took place -
severe storms and cold weather across the Northern Hemisphere of the Earth, prolonged drought
and the disappearance or reduction of areas with temperate climate, unusual snowfall and
unexplained cyclonic activity in Northern and even Southern Hemispheres. Then strong volcanic
eruptions took place, for example, eruption of Krakatoa (1680) [4]. During this period cold winters
took place in Europe, for which it was called "Little Ice Age."

Currently the fourth age cycle has began, and it has all the features of zero age cycle analog,
except for the fact that the climate began to be affected significantly by the results of human
activities that could give it some special features. However, the development of the fourth cycle is
very similar to the zero cycle, and indicates a possible recurrence of groups of age cycles, by a
factor of four, i.e. with an average period of 400 years. The repetition of the Maunder minimum
analogue in this cycle, and accordingly, the recurrence of such extreme weather events, and higher
seismic and volcanic activity is possible.

Moreover, time intervals between transitions of 11-year cycles are important, when rather low
level of solar activity is observed. This is reflected in the cyclic variations of significant climate
changes [5], up to the existence of such natural disasters as severe winters. In most cases, severe
winters in Europe were observed in the neighborhood of the new 11-year solar activity cycle [6].
This conclusion is confirmed by British scientists at the University of Fading, headed by Professor
M. Lockwood: "... winter in continental Europe and the United Kingdom in the coming years will be
colder and colder, due to low solar activity." The researchers found that there is direct relationship
between the reducing the number of sunspots and atmospheric phenomena that "block" warm
western winds in Europe during the winter months. Data on changes in solar activity and data on
changes in air temperature in the United Kingdom were compared for this.

Dynamics. It is important to emphasize that at low solar activity, it would seem that Sun is not
able to form a powerful influence on the space around the Sun, in particular on the Earth's climate.
It is natural to assume that there is a significant influence of some third force, which affects both the
activity of the Sun, and on climate on the Earth. This third force might be attributed to the influences
due to the peculiarities of motion (or dynamics) of planets and the Sun, that is, the Solar System as
a whole, as well as asteroids and comets in nearby areas of its space, such as the Kuiper Belt and
Oort cloud.

The main fundamental feature of the dynamics of the planets is their circulation around the
Sun in closed orbits close to ellipsoidal (parameters of orbital ellipses change slowly) and their (and
Sun) rotation around their own axes. Well known laws of Kepler describe the basic laws of such
treatment. "Evolutionary mature systems are inevitably resonance" - states A.M. Molchanov
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principle of resonance [7], which hypothesized the full resonance Solar System. He found that for
the nine known major planets of the Solar System, their frequency of rotation (mean motion) around

the Sun oj (i = 1,9) with sufficient accuracy satisfies resonance relations Y (njwj)=0(i= 1,9),
i
where N; — integers. Deviations of the true frequency of the resonance do not exceed 1.5% in the

worst case [7]. A.M. Molchanov discovered similar resonances for the treatment of some of the
planetary satellites frequency.

Waves. We can assume that there is an interaction spanning at these resonances, and that it
is the same, which was supposed by Chizhevskii [8], Takata, Moriyama (because "nature does not
luxuriate causes of phenomena" - pointed out famous Newton). There is an analogy between the
motion of space Solar System and artificial spacecraft (SC), which supports its orientation in this
space with the system of wheels spinning existing on it, creating moments of forces to rotate the SC
about certain axes passing through its center of mass. After all, the Solar System and each of its
planets is not "somersault" in outer space, but take a definite position in it. The Solar System
resembles some of the mechanical design, which maintains its integrity not at the expense of direct
connections between the material details of its parts, including rotating, but due to the forces of
gravitational fields (in general non-central) to each component of the system.

As pointed out in [9], changes in configuration of the planets during their motion in their orbits
around the Sun affects the processes in the Solar System and, hence, on terrestrial processes, in
particular, on climate change. So-called spin-orbit hypothesis was stated according to which the
orbital angular momentum of the planets can affect the activity of the solar and geophysical
processes. It was shown that the trajectory of the center of mass of the Solar System in different
time periods have some peculiarities. Thus, during the Maunder period amplitudes of these
trajectories increased, and during this time the center of mass of the Solar System significantly
deviated from its position at the previous variations.

Since the total angular momentum of the Solar System should remain almost unchanged (if
changes in the external forces from the Kuiper belt, the Oort cloud and the entire Galaxy are not
taken into account), then all of the variations of moments of the rotational motion of its selected
components should be either mutually compensated, which is almost impossible, or redistributed.
So there must be a mechanism to transfer a certain amount of time the rotational motion to the
selected components through a certain carrier. Namely, there is a significant effect of angular
rotational movement of the planets, both on the activity of the Sun and climate on the Earth, due to
an unknown hypothetical agent, which has a wave nature [10] (considering the "elasticity" between
components Solar System). It is natural to assume, that it is the unknown wave component of the
gravitational field. That is apart from the usual "Newtonian" gravitational effect similar to the inverse
square law for electrostatic interaction (Coulomb's law), assumes the existence of other
components associated with the mass as well as the moments of the rotational motion of bodies.
Both components together generate waves of gravitational field, and on the other hand, the flow of
particles - gravitons that reach the surface and the depths of the Earth.

Interactions. The assumption of the wave nature of the transfer of angular rotational motion
implies the wave interaction at long distances, since the amplitude of the waves decreases less due
to the distance (the relationship in this case is different than under the law of inverse squares), and
more due to the interaction with the area of their expansion. Despite the fact that, under certain
configurations of the Solar System planets closer to the Kuiper belt, but its interaction with the
bodies in the Kuiper belt, and even more so in a Oort cloud, under the law of gravity is not sufficient
to cause noticeable effects. But we can assume that due to the presence of wave interaction
mechanism, the planets affect (outraged) the motion of bodies in the Kuiper belt (this disturbance
can be transmitted even before a Oort cloud), and on the other hand, their (these objects) reverse
effect is actively involved in forming of characteristics of planets motion and penetrate further, until
the influence on the solar activity. For example, during the Maunder minimum there were many
comets with large orbital inclination angles to the plane of the ecliptic, in particular, from 1652 to
1707 at least 20 of these comets were observed [11]. Most likely, the Oort cloud might be a
repository of comets with large orbital inclination angles. If the assumption of the wave interaction is
true [10], the perturbation produced by planetary system in the Kuiper belt during the Maunder
minimum was transferred up to the Oort cloud. It's caused a disturbance in the orbits of comets, so
that some of them reached the Solar System.
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All circulating and rotating bodies in the Solar System create moments of forces, each of which
tends to rotate it around some axis, but the resulting (as the sum of vector forces) moment currently
supports its orientation in space in a dynamic equilibrium. On the other hand, a constant angular
rotational movement of the Solar System is maintained, which under the laws of mechanics can
only be changed under the influence of external forces on the system. This value is the sum of the
moments of the orbital motion of planets and small Solar System bodies (for circular orbits, this
moment is the product of body mass on the velocity and radius of circulation), as well as moments
of the rotational motion of the Sun. However, due to the large radius of the orbital motion of the
planets its corresponding angular moments are much larger than the moments of their rotational
motion. Only the angular rotational movement of the Sun is comparable to the moments of the
orbital motion of the planets due to its large mass (99.866% of the total mass of the solar system)
and large size. It is about 2% of the total angular momentum of the rotational motion of the Solar
System. There is a clear disproportion. We can assume that a certain amount of rotational
movement of individual components (including Earth) is transmitted through the dynamics of
changes in the gravitational field in the system, i.e. through its efforts to change the rotation of
individual bodies in hypothetical waves of gravity [10]. These waves cause a change in the angular
velocity of the rotation of the Earth around its axis, changing its angular rotational momentum. On
the other hand, due to the motion of the planets in an ellipsoidal (rather than circular) orbits,
parameters of which are also changing (albeit slowly), as well as variations in the orientation of their
axes of rotation, the total angular rotational moment of the individual planets are changed.

Experiments. Assumptions of the wave nature of the transfer of angular rotational motion
through space can be justified by the results of a number of experimental observations. Thus, in the
XX century, a number of studies on the torsion pendulum took place, which clearly recorded the
effect on them through free space. First of all, this is the observations of French Professor Maurice
Allais in the 50s of the last century, of the Foucault pendulum-type parakonic behavior during a
solar shade, and his discovery of the so-called Allais effect. It should be noted scrutiny and
confirmation of this effect by American scientists Sax and Allen. To monitor the effects of the eclipse
English professor Latham has developed an automated system in which gyroscope was the
sensitive element, perceiving gravity variations. Allais effect could be verified. This indicates the
great promise of this direction. Thus, nowadays, a group of Russian researchers proposed an
electromechanical device, which is based on a fairly massive disk (weighing 265 g), which rotates at
a certain frequency [12]. For example, in studies of solar eclipse, the frequency of 65 Hz was used.
It was found that the motion features of distant massive objects can affect the speed of rotation the
mentioned disk as a relatively short period of change in this rotation frequency.

To test the dependence of the Earth's climate on the dynamics of motion of the individual
components of the Solar System ground-space experiment should be conducted to fix the uneven
synchronous rotation of the sensitive gyroscopes on Earth and in Space.
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