PeanpHas ACTPOJIOTHs U KIIMMAT Epamros B.M.

PeanbHan acTponorua — 3To HayKa 0 BAMAHMM naaHeT COIHEYHOM CUCTEeMbI Ha
noroay, KAMMart 1 Apyrue CTOpoHbl Ye/I0BEYECKOM KU3HM.

MnaHeTbl BAMAIOT NpeXae Bcero Ha CBeTMMOCTb U Apyrue napameTtpbl ConHua,
a ConHue 4epes3 ConHeyHo-3eMHble CBA3U BAUAET HA Hawly XXU3Hb. [lo HaC
MHOXeCTBO aBTOPUTETHbIX YYEeHbIX yXKe A0CTaTOYHO NoAPO06HO Usyunnm mu
ONKUCaNu BANAHUE CO/IHEYHOMW aKTUBHOCTU Ha UHTepecylowwme Hac obnactu. Ho
Mbl 3TO B/IMAAHUE OLEHUM Yepes3 OYeHb AeTalibHble NPUPOAHbIE CTaTUCTUKMU
yparaHoB CeBepoamepUKaHCKOro KOHTUMHEHTA U CTaTUCTUKKU MeTepbyprckunx
HaBOAHEHUN, UTO A0 HAaC He NPUMEHANOCD.

[lanee MHOXecTBO y4yeHbIX U3yyanu sauaHue 6apuueHTpa ConHeuHoM
CUCTEMbI Ha NoroAy U KAMmar 3em/IM, HO OHU He cmornm yéegutenbHo
YCTaHOBUTb MeXaHU3M AaHHOro BanAHuaA. Mbl e cTaBUM BO rn1asy yraa
cneaylowmin MexaHusm:

N3 mexaHUKN U3BECTHO, UYTO NI06YI0 MEeXaHUUYECKYIO CUCTEMY, COCTOALLLYIO U3
MHOXKeCTBa OTAENbHbIX Te/l, HO B3aMMOAEACTBYIOWUX APYr C APYroMm,
Hanpumep, Yepes CU/bl FPABUTALMOHHOIO NPUTAXKEHUA, MOXXHO ONUCATb KaK
BpaLleHue 3TUX TeNl BOKPYr obLiero LieHTpa Macc U AiBUXKEHUE 3TOro LeHTpa
Macc B NPOCTPAHCTBE.

TaK BOT U3 3TUX NONOXKEHUN, KOTOpPbIe ABNAIOTCA OCHOBOMOJ1AraloWMMM U
BceobbemniowmMmu, cnegyer, Uto 3emnaa No csoeii opbute ABUXKETCA BOKPYT
LeHTpa macc ConHeyHoM cuctembl, a BOKpyr ConHua — 3T1o rpyboe
npubaunkeHue. Takum obpasom, Korga ConHue u 3emnsa Ha opbuTte HaxoaAaTcA
No OAHY CTOPOHY OT LLeHTPa MacC, PacCTOAHUE MeXAY HUMU COKpaLLaeTca, U
3emnA NoayyaeT NOBbILWEHHYIO A03Y CO/IHEUYHOM 3Hepruun. Korga 3emnsa u
ConHLEe HAaX0AATCA NO pa3Hble CTOPOHbI OT LLeHTPA MaccC, PacCToOAHUE MeEXKAY
HUMM YBeIMYMBAETCA, U 3emJ/ie 40CTAeTCA MeHbLUasA A0NA CO/IHEYHOM 3HepPrum.

Takmnm obpasom, MOXKHO 3asaBUTb, UTO yAaneHUe LeHTp macc ConHeuyHoMU
cuctembl oT LeHTpa ConHUA NPUBOAUT K YBE/IMYEHUIO IKCLEHTPUCUTETA Op6bUTDI
3emnn oTHocuTeNbHO CONHLA, YTO OTPAXKAETCA Ha KOAnYecTse Nosly4yaemom
sHepruun. Mpu c6ankeHnn ueHTpa macc CoNHEYHOM CUCTEMDI C LLEHTPOM MacC
CoNHUA, SKCUEHTPUCUTET 3eMHON OP6UTbI yMeHbLUaeTcs.



CnepoBatenbHo, U cBeTMMmocTb ConHUa 1 nonoXKeHne CoNHLA OTHOCUTENIbHO
ueHTpa macc ConHeuyHOU cuctembl BAUAIOT Ha CoNlHeUHO-3eMHble CBA3U NOo
O4HOMY U TOMY K€ MeXaHU3My, Yepe3 KOJIMYECTBO NoJly4aemMoin 3Heprum
3emnen ot ConHua.

[anee HY)>XHO OTMETUTb, YTO ecTb Macca KO3pPULMEHTOB, KOTOpbIE
3HauUTEeNbHO NoBbIWwaloT 3¢ ¢eKT Bo3gencTteua ConHeyHO-3eMHbIX CBA3ei Ha
3emnto. OgHMM 13 TaKUX K03 PULMEHTOB YCUNIEHUA ABNAETCA BO34EUCTBUE
COJIHEYHOr0 U3lyYeHUsa Ha KocMuyecKkoe nsnydyenue. Mpu ycuneHnn coNHeYHoro
U3/ly4eHUA UHTEHCUBHOCTb KOCMMUYECKOro U3/ly4eHuns, JocTuraowero 3emam
nagaert. 9TO OYeHb CYLEeCTBEHHO OTPAXKaeTca Ha pacnpeaeneHnn Temnepartyp B
3eMHOI aTmocdepe, a B KOHEYHOM UTOre Ha COCTaBe U NPO3PAYHOCTU 3eMHOM
aTmocdepbl, YTO CKa3biBaeTCA O4YeHb 3HAYMMO U Ha rnobanbHOI TemnepaTtype
3emnun. Huxke npuBoamum xapakrep nogo06HoM 3aBUCMMOCTU U3 paboTbl [1]:
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Puc. 5. BbiCOTHbIN Npodunb OTKNIOHEHUA TEMNepa-
Typbl Bo3ayxa AT oT “cnokoiHoro” ypoBHA BO Bpems
gecnneckoB CKJ1 (kpusas 1) n dpopOyll-noHuxXeHnn
(kpuBaa 2).

Tonbko aTum asneHnem KoappuumeHTtbl ycuneHma ConHeyHo-3eMHbIX
CBA3eUW He UcYepnbIBalOTCA, NOTOK MAarHUTHOM 3Hepruu ot CosIHLA O4YeHb
CyLecTBeHHO B/IMAET U HA MAarHUTHbIE ABNIeHUA KaK B OKON103eMHOM
NPOCTPAHCTBE, TaK U B Tesle camoi 3emaun. B knure Makcumosa U.B. [2]
«Feodpunsmnueckmne cunbl U BOAbI OKEAHOB» NOAPO6HO PAacCMOTPEHO BAUAHME
ConHua Ha gedopmaumio NOBEPXHOCTU 3eM/IU U OKeaHa, XOTA MeXaHU3M 3TOro
BAUAHUA He PacKpbIT. B pabotax [3] «[oArocpoyHbIv NPOrHo3 3eMHbIX
KaTaknuamos» u [4] «Knou K KaiMmaty u KatakiM3mam» mMbl NONbITa/IUCb
pa3BuTb yueHne Makcumosa U.B. 1 packpbiTb MexXxaHM3Mbl BAUAHUA U YCUNEHUA
ConHeuyHO — 3eMHbIX cBA3eM.



B paborte [5] «PeanbHasa acTponorua Ha mapLue» Mmbl NPOAHAIU3UPOBANU
3aBUCMMOCTb 4acToTbl CeBepoOamMmepUKAHCKMUX YParaHoB OT BJIMAHUA NN1IaHeT
KOnuTtepa n CatypHa U B 4aCTHOCTM OT Nnepuopga nx coamnxkeHma 19,859 ner. Mol
NPULLAU K BbiBOAY, YTO Nnepuopg conmxeHmna 19,859 BamsaeT Ha 4acTOTy yparaHos,
npu Yem MmeeTcAa ABa MaKCMMyMa 3a nepuopg conmkeHus. NMepsbik, O4EHb APKO
Bblpa*eHHbI, MAaKCUMYM 4acCTOTbl YyparaHoOB HAXOA4UTCA B UHTEpBae, Koraa
KOnutep n CatypH HaxoAATCA NO pa3Hble CTOPOHbI OT CONHUA, TO eCcTb Koraa
LeHTp macc CoNHeUYHO cuCTeMbl MAaKCUMaIbHO CHIMXKEH C LLeHTPOM Mmacc
ConHua. Kasanocb 6b1 cTaTUCTUKA Aana NapajoKCcaibHbIW pe3ynbTaT, Beab U3
Apyrux pabort [6] ussecTHo, UTO NpPU COHNUIKEHMUMU LLEHTPOB MAcC KAMMAT Ha
3emne xonopgaert, a 34eCb UHTEHCUBHOCTb YParaHoOB, KOTOPaA Ha NPAMYIO
3aBMUCUT OT NOJIOXKUTE/IbHOM TeMmnepaTypou aHoOMaiMn Bogbl B OKeaHe, BAPYr
pacteTt. HoO AaHHbIN NapPaA0KC MOXXHO 06BACHUTD, €CIN NPEANOI0XKUTD, YTO B
TaKue nepuoabl Bogbl ATAAHTUKMU cnabo otbpacbiBaloTca K CeBepHOMy noatocy.
Torpa B 30He TponuKa TemnepaTtypa BoAbl B OKeaHe NOBbILWAeTCA U
MHTEHCUBHOCTb YparaHoOB YCU/INBAETCA, a TemnepaTtypa Boabl B APKTUKe
NOHUIKAETCA U KAIMMAT XoNop[aerT.

LA pyro MakCMMym MHTEHCUBHOCTU YparaHoB 06bacHUTb npoue. Mpum
c6nmxeHnmn lOnuTepa n CatypHa sKCLEHTPUCUTET 3eMHOIT opbuTtbl pacteT, 3emnsa
B NepuoA yparaHoB npoxogut 6amxke K CoNHLY U NonyyYaeT 40N0/IHUTENbHYIO
CONTHEYHYIO 3HEpPruio, 3Ta AONO/IHUTE/IbHAA COJIHEYHAA SHEePrua poXxKaaeT
AOMNONIHUTENIbHYIO MHTEHCUBHOCTb YpParaHoB. YTo6bl uMTaTento INWHUA pas He
CKaKaTb No gpyrum pabortam, aaem ewe pa3s Tabauubl yparaHoB us paborbl



«PeanbHaa acTpoNoOruAa Ha mapLue»:
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Ewe 60nblIMK MHTEPEC NPEACTAaBAAET U3YyUeHUe CTaTUCTUKHKU MNMeTepbyprckux
HaBogHeHui [7]. UHTEHCUBHOCTb 3TUX HAaBOAHEHUIA AO0/MXKHA COBNaAaThb C
nepuogamum noTtensieHUA KAmmara Ha 3emsie, 0CO6eHHO 3TO OTHOCUTCA K 3SMMHUM
HaBogHeHuaAM. [na Toro, utobbl npoucxoaunu B Netepbypre HaBogHeHUA
3UMOM U 3UMa J0/1XKHA ObITb Ten0M, B XON04HYIO 3MMY TaKUe HaBOAHEHUA He
BO3MOXKHbl. XopoLuei nanocTpaumen K aHHOMY YTBEPXKAEHUIO MOTYT CYXKUTb
Tennable 3umbl B Netepbypre 2017 - 2018 roa0B. B 3Ty 3MMy HaBOAHEHUA B
NeTepbypre npounsownn 23 pekabpa 2017 r. n 7 ausapsa 2018 ropa. Ha gBope
TOraa CToA/a oueHb 60bLIana NonoKUTeNbHaa aHomanua. Moram am nosAnATb
Ha 3Ty TemnepaTypHyto aHomanuio KOnutep u CatypH? U3BecTHO, YTo KONutep m
CaTypH B HbIHELWHEM rogy y»Xe A0CTaTouHO cbansumnuco, 8 cneayowem 2019
rogy npousomgert nx nonHoe conmxeHume. Mpu yem B nepmnopg, yKasaHHbIX
HaBogHeHuit KOnuTep n CaTypH HaXo4UAUCL NO OA4HY CTOPOHY 6apuueHTpa
ConHeuHou cuctembl, a ConHuye 1 3emnn No Apyryto, To ectb 3emna B AaHHbIN
nepuoa, okasanacb npubanxkeHHou K ConHuyy n nonydyana or ConHuya
AONONHUTENbHYIO 3Hepruio. Ewe 3aecb 3ameweH U Mepkypumn, Ho 0 MepKypuun
NOroBOPMUM HUXKe.

OtmeTuMm ewe ogHy ocobeHHOCTb aABuXKeHua lOnutepa n CatypHa no opbutam.
TouKa conukeHna KOnutepa u CatypHa ot nepuoga 19,859 K nepuoay 19,859
CMeLL,aeTca OTHOCUTENbHO 3Be3p4,. MonHbIN Kpyr no He6OCKNOHY 3Ta TOUYKa Aenaert
3a 7 nepmnopos conmxeHua FOnutepa u CatypHa, 10 ectb 3a 139 ner. Nonyuaercs,
yto FOnutep n CatypH BAMAIOT Ha LLEeHTP macc CONHEYHOWN CUCTEeMDI TaK, UTO
nepuopg conmkeHuna ConHuya c 3emnei B geKkabpe-aHBape noBTopaeTca yepes
139 net. /llob60onbITHO, UTO, KaK Mbl YCTaHOBUAM B paborTe [8] «PeanbHasn
acTposiorna v spaiieHmne 3eman», He TONbKO oT 6apuueHTpa ConHeuyHOMU



cucTembl 3aBUCUT rnobanbHas TemnepaTtypa, HO M CKOPOCTb BpaLLeHua 3emau.
[asaiiTe nocmoTpmum Ha rpaduK CKOPOCTH 3TOrO BpaweHua [8]:
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Tenepb paccygum TakK, eC/im na1aHeTbl BINAIOT Ha CKOPOCTb BpalleHuA 3emnu, TOo
HaBepHAKA OHU 3TO AeNaloT Yyepes ConHeyHo-3emHble CBA3U U O4HUM U3
MeXaHU3MoB BIMAHUA AO0NXKEH CNYXKUTb 6apuu,eHTp ConHeyHoM cuctemol. Tak
KaK |‘0l1MTep n CaTypH — camble MmaccuMBHble nnaHeTbl CoNHeYHOM cucremsol, 10,
y4unTbiBad, YTO €CTb KaKoe-TO npenmyulecrseHHoOe NnosioXKeHune nanaHer
OTHOCUTE/IbHO 3B€E3/4, KOTOPOE OKa3biBaeTCA CamMbiM B/ZIUATE/IbHbIM Ha CKOPOCTb
BpawieHua 3emnun. Torga MaKCUMYyMbl U MUHUMYMbI Nepunoaa sBpawieHuA 3emnu
AO0J/1XKHbl CUJ/IbHO 3aBUCETb OT Nepunoaa B 139 nert, 10 ecTb nepunoja coseplieHuA
o6op0Ta TOYKU coeaAnHEeHunA iOnwrepa n CaTypHa no 3sesgHomMmy HEGOCKI’IOHV.
CMOTpMM Ha rpad)MK BpalleHuna 3emnn un AEﬁCTBMTEHbHO BUAUM, YTO ABa CaMbIX
3HAa4YUMDbIX MaKCMMYyMa CKOPOCTU BpalleHUA 3emnu nexat UMeHHO Ha oTpe3Ke



6nunskom K 139 rogam. Mexxay HUMU eLle UMeeTCA U NPOMEXKYTOUYHbIU He TaKou
3HAYUMbIA MAKCUMMYM, PaBHOYAa/IeHHbIA OT OCHOBHbIX MHTepBasamu no 70 ner.
Mbi ybeantenbHO A0Ka3au, YTO CKOPOCTb BpalieHnAa 3emam 3aBUCUT ON NaaHeT
BoobLe, a B nepsylo ouepeab ot FOnutepa u CatypHa n umeet nepuoa,
KonebaHuu pasHbiit 139 rogam.

OcTtanocb NOCMOTpPETb, @ 3aBUCUT 1IN UHTEHCUBHOCTb 3MMHUX NeTepbyprcKkux
HaBOAHeHUI oT nepuoaa B 139 nert. Kak nokasana CTaTUCTUKA MMEHHO Yalue
BCEro smmHue HaBogHeHusn B MNetepbypre, Nnpu Yem UHTEHCUBHEE MHOTOKPATHO,
npoucxoaunu B 1970-2018 ropax, B 1863-1890 roaax n 1733-1765 ropax. 4Yro
O4YeHb XOpoLo cornacyerca ¢c nepuogom 139 ner, a AONOJHUTENIBHO U
noaTBep}KAaeT BAMAHUE U APYrUX KPYNHbIX nnaHeT COIHeYHOM CUCTEMDI, TAaKUX
KaK YpaH 1 HenTtyH. Bce 3T0 BNUCbIBaeTCA B Hally TeOpuio BAMAHUA 6apuueHTpa
Ha KOZIMYECTBO Nosy4yaemoi 3umHe sHepruu 3emnein ot ConHua.

A chepoBaTtesibHO:

C 6021bLUOM TOYHOCTbIO U N060M 3a61aroBpeMeHHOCTbIO NO3BONAET
NPOrHo3MpoBaTb U3MEHEHUA KIMMaTa Ha 3em/ie U NPOrHo3mpoBaTb rpadPuk
CKOpPOCTU BpaweHna 3emnu.

Hanpumep, cTano NOHATHO noyemy B Hayane 2000 roaosB NPoOU30LINO
3amegsieHue rnobanbHOro notenaeHua Kammara u nodyemy 8 2015-2017 roay
npousoLen HOBbIW peunauBs 3TOro notenneHua. flanbwe mHoroe 3aBUCUT OT
BIMAHUA NPUOPUTETHOrO HanpaB/eHUA B 3Be34HOM NPOCTPaHCTBe, M6 yiKe C ¢
2018 ropa 1 ckopocTb Bpaw,eHUa 3emnu U rnobanbHaa TemnepaTtypa HauHyYT
MHTEHCUBHO Y6bIBaTb, 160 eLle roa-ABa MaKCMMYM NPOAEPIKUTCA, A 3aTeM KaK
B 1880 rogax nponsonaet pesKoe nageHue u CKoOpocTu BpaweHusa 3emam u
rnobanbHoO TemnepaTypbl.

AHTpOnoreHHoe notensieHne UmeeT MecTo bbiTb, HO ero 3HaueHune U BAusHue
CUNbHO PasAyTo B NOJINTUYECKUX LieNax, Toraa Kak peasibHoe BAUAHUE HA
KAnMMart coctaBnset He 6oabwe 20-30% OoT NnpupoaHOro.



