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AHHOMAauyus

PaccmompeHb! npuduHbl 8paujeHusi 3emnu 80Kpya ceoeli ocu. YcmaHoeneHo, Ymo 3emrisi 3a 0OuH obopom
80Kpye ceoeli ocu Nod delicmeueM MOMEHMO8 8HELWHUX cusl, deldcmeyouux co cmopoHsl JlyHsl u ConHya,
0sax0Obl yckopsiemcsi u Oeaxdbl 3amednsemcs. [lpusodumcsi cpasHeHUe pacYemHbIX 3HadyeHul
amnaumyObl USMeHeHUs1 OrumeibHOCMuU Cymok ¢ OaHHbIMU 3KCepuUMeHmarbHbiXx HabrodeHud.

B coBpemeHHOlI Hayke BONPOC O MPUYMHE BPAIICHUS 3€MJIM BOKPYT CBOEH OCH HE CTaBHTCH.
CerogHsi Mbl JOBOJIbCTBYEMCS IIpeCTaBICHUAMHU 3M0xu ['amunes-HploToHa, COrNlacHO KOTOPBIM
3emiist pu cBoeM (OpPMUPOBAHUU Oiarofaps KakOMy-TO HEM3BECTHOMY HaM HUMITYJIbCY MOJYyYHIIa
YCTOHYMBOE BpAILIATEIILHOE JBUKEHUE BOKPYT OCH U 3TO BpALIEHHE OCYIIECTBISAETCS 110 UHEPLUH.
Jst smoxu  Tamunes-Hpiorona Oblm BakeH caM  (akT TpU3HAHMUS —BpAIICHUS 3EMIIH
(renmonieHTpUYECKas KapTHHA MUpPA), a BOIIPOC O MPHUYMHAX BpamieHUs ObLI MeHee BakeH. B XX
BEKE BO3HMKJIM HOBBIC HAIIPABJICHUS B HAYKE, TAKUE KAK PEATUBUCTCKAs MEXaHWKa, KBAHTOBAs
MEXaHUKa, siiepHas GU3MKa U JIp. U CUUTACTCS, YTO BCE MPOOJEMBI B KIIACCHUECKOM MeXxaHuke (K
KOTOPOM OTHOCHTCSI BOIIPOC O MPHUYUHAX BPAIeHUs 3eMIIM BOKPYT CBOEH OCH), YK€ PEIICHBI.

Takum 00pa3zom, BOIpOC O MPUYMHAX BpAlCHUS 3€MIIM BOKPYT CBOEH OCH BBINaj M3 MOJSA
3peHHsI COBPEMEHHOW HAayKH KaK MaJIO3HA4YMMbIHA, BTOpocTeneHHbld. Ho 310 He Tak. Kak Oyner
MOKa3aHO B ATOM CTAThE, STOT BOMPOC SIBJISETCS BAXXHBIM C TOYKHM 3PEHHUS M3YUCHUS TUHAMUKHU
BpaILCHUST 3EMJIH.

Cpenu paboT, OTHOCSIIUXCSA K ATOM TeMaTHKe, CIEAYeT BBIACIUTH PadOTy TPYHIBI YUYEHBIX
Kocunos H.B. u mp. [1] u pabory HosocenoBa A.C. [2], B KOTOPBIX OCYIICCTBICHA IOIBITKA
YCTaHOBJIEHUS IPUYMH BpaIeHUs 3eMJIM BOKPYT CBOEH OCH.

Kak mnpencraBnsercss mpuyuHa BpaimleHUs 3eMJIM BOKPYT CBOEH OCH C TO3MIUMH OO0IIeH
nuHaMuku [3]7?

B XX Beke ObLIM YCTaHOBJIEHBI TPU BaKHBIX (haKTa, MO3BOJSIONINX MMO-MHOMY B3TJISHYTH Ha
BpaieHue 3emau. PaccMoTpum nx.

IepBblii _dakrt. [Ipsimbie M3MepeHHs B OKOJO3€MHOM U MEXIUIAHETHOM MPOCTPAHCTBE BO
BTOpO# ToJ0BUHE XX Beka mokasanu [4], uro 3eMis MOCTOSHHO OMBIBACTCSI MOTOKOM COJTHEUHOU
U1a3MbI (COJIHEUHBIM BETPOM), MOPOXKIAFOIIUM CJIOXKHBIC THHAMHUYECKHE MPOIIECCH BOKPYT 3EMIIH.
[TpuBenem crpoenue maruutocdepsl 3emi, B3sitoe u3 [5] — puc. 1.
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Bponm Yooonod 0a.m,_r

Connevnsia Bemep”

Puc. 1. MarauTocdepa u paauaiioHHbIe mosica 3eMiin. PUCYyHOK B3AT u3 paboThI [5].
[0 —3emid ¢ MAarHUTHBIMUA CUJIOBBIMHA JINHUSAMU, paaruaniuOHHLBIC mosca: 1 —BHYTPCHHAA 30HA,
2 —cpenHsis 30Ha; 3 —BHEIIHSS 30HA, WM KOJBIIEBOM TOK; M.3. —MarHUTHBIN SKBaTOP.

IIoTOK COMHEYHOU IUIa3MBbl SBISETCA CBEPX3BYKOBBIM. [IpM BCTpede ¢ MAarHUTHBIM I10JIEM
3emun oOpa3yeTcsi yaapHas BOJIHA, MOKUMArOIas MarHUTHOE 1oJie 3eMiti co cTopoHbl ComHIa.
Bo BHyTpeHHUX 007acTIX MarHuToc(epbl CYIIECTBYIOT paauallMOHHBIC TI05Ca, B KOTOPBIX
MarHuTHOE ToJie 3eMJIH YIEPKUBACT 3apsDKCHHBIC YaCTHIBI — TPOTOHBI, AJICKTPOHBI U JP.

Takum 00pazoM, CETOAHSIIHUE TPECTABICHUS O THHAMUYECKUX MPOIeccax, MPOUCXOISIINX B
OKOJIO3EMHOM TPOCTPAHCTBE, 3HAYMTENIBHO OTJIWYAIOTCA OT TMpeACTaBiIeHUU smoxu [ amumes-
HproToHa, cormacHo KOTOpbIM 3emilsl Bpamjaercs B IYCTOTE, TA€ OTCYTCTBYIOT —CHIIBI
conpoTtuBiieHus. [Ipenmnonarars, 9To B 3TUX CIOXKHBIX THHAMUUYECKUX YCITOBUAX 3€MJIsl BPAIIaeTCs
BOKPYT CBOEH OCH 1O MHEPIHMH, 03 KaKuxX JTUOO0 BHEIIHUX MPUYHH, MPEJCTABISACTCS CEroAHs, MO
KpaiiHe Mepe, HauBHbIM. /[l mommepkaHusi BpamieHUs 3eMJIM HEOOXOAMMO IOCTOSHHOE
MOCTYIUIEHHE DHEPIUH U3 BHE, KOMIICHCUPYIOIIEE CYIIECTBYIOIINE ITOTEPH.

Bropoii _dakt. B Hauwane XX Beka Obuto ycraHoBiieHO [6], uro 3emis BpaimaeTcs ¢
MMOCTOSIHHBIM 3aMEJIJICHHEM, BEKOBOE M3MEHEHHUE JITUTEIIPHOCTH CYTOK MPOUCXOJHUT CO CKOPOCTHIO
1+2 mc/cronetue. B HacTosiiee BpeMsi BBISBJICHBI U JPYTrUe BapHalliid CKOPOCTH BpalleHUS 3eMIIH
[6,7,8]. Cpenu HepaBHOMEpHOCTEH BpallleHHs 3€MJIM BBIICISIOT BEKOBBIEC, MEPHUOIUUYECKUEC U

HEpETyJIsIpHbIE M3MEHEHUs YITIOBOM CKOpOCTH BpauieHus. Cuuraercs, 4TO IVIAaBHOM HPUUYMHOU
BEKOBOT'0 3aM€JICHNUS BPAILEHUs 3EMJIU SIBJISICTCS IPUIMBHOE TPEHUE.

Tpernii_dakr. B XVII Bexe HrroTon mokazan, uro 3emus siBisietcs cheponnom. B XX Beke
ObUTO ycTaHOBICHO [9], uTO SKBaTOpUaNbHOE CeueHHE 3eMJIM HE SIBJSICTCS TOYHBIM KPYrom, a
MPEACTABIISIET COOOH AILTUTIC, SISl KOTOPOTO OoJibias moxyock npumepHo Ha 200m GosbIiie Masioi.
Takum oOpazom, 3emiist mpencTaBisier coboit He chepout, a TPEXOCHBIN AIITUTICOUT.

OTH (PaKTHI MO3BOJIAIOT TIO-MHOMY B3IJIIHYTH Ha BpAIIEHUE 3EMIIH.

AHaNMU3Upys BPALICHUS TUTAHET COJIHEYHOM CUCTEMBbI, OTMETHM clieayromiee [5]:

1. Jie Omwxkaiimume k ConHiy turaHeTel: Mepkypuii u Benepa, nuWIIEHHbIE CIYTHHUKOB,
BpalmarTcd ¢ IepuoaaMu, 3HAYUTCIILHO NPCBBIIAIOIIMMHU NICPUOALI BpallICHUA APYIrUX IIJIAHCT
COJIHEUHOHM cucTeMbl. Tak, mepuoj BpameHus Mepkypust coctaBisieT 58,65 3eMHBIX CYTOK.

Ilepuon Bpamenus Benepsl cocraBnser 243,16 3emHbIX cyTok. Ilepmon Bpamienus 3emiu
coctapisieT 23 4aca 56 MUH 4 cek.

C. C. BopoHkoB
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2. Y mnnmaner Mepkypus u BeHepbl, JHIICHHBIX CHOYTHUKOB, OCH BpAIICHUS IOYTH

NEPIEHINKYIIAPHBI K IJIOCKOCTH UX OPOMT.

3. BONBIIMHCTBO IJIAaHET COJHEYHOW cucTembl: Mepkypuii, 3emiss, Mapc, FOnutep, CatypH,

Hentyn u [1nyTOH BpamaroTcs B IpsIMOM HaNpaBJI€HUH, HO UMEIOTCS UCKIIIOUEHHUs: 3TO Benepa

u Ypan. BeHepa Bpamiaercs BOKpYI OCH C BOCTOKA Ha 3allajl, HABCTpPEeUy BpalllEHUI0 3eMJIH,

TAaKO€ BpallleHHE Ha3bIBaeTcs oOOpaTHBIM. Y VYpaHa IUIOCKOCTh 3KBaTropa oOpaszyer c¢

IUIOCKOCTBIO €ro opOuthl yroa 82, To ecTh OChb €ro BpAIICHHS MPAKTHYECKU JIEKUT B

IUIOCKOCTH OPOUTHI M HAIPaBJICHUE BPAIIEHUS SBIISAETCS TaKKe OOpaTHBIM.

CnenoBarenbHO, HAa NEPUOJ BPALIEHUS U IOJOKEHUE OCH BPALIEHUS IUIAHET CYIIECTBEHHOE
BIIUSIHUE OKa3bIBAIOT CIYTHUKHM JTHX IUIaHET. MeXaHW3M BO3JIEHCTBUS CIIyTHHMKOB Ha IUIAHETHI
pEaIn30BBIBAETCS YEpe3 IPAaBUTALMOHHOE B3aUMO/IEHCTBHUE.

PaccMmoTpuM nuHaMHUYECKUE ypaBHEHHS Diiiepa, onuchiBaroye Bpamienne 3emn [10]

IX%-F(IZ_IV)(‘W@Z =M,,

IY dt +(Ix_|z)u)z(‘q<:My’ (1)
"t Hl, =1 oy =m,,
e w,,w,,w, — MPOCKUUH YIIOBOH CKOpPOCTH 3eMJIM Ha OCH MOIBIXXHOW CHCTEMBI

koopauHat CXYZ, )KECTKO CBA3aHHOM C TEJIOM M COBMAAAIOIICH C TJIABHBIMH OCSMH WHEPIUH,
I, Iy, |, — rmaBHble MOMeHTBI uHepuuu; M, ,M y,M , — IPOEKIHH ITIABHOIO MOMEHTa BCEX

BHEIITHHUX CHJI OTHOCHTEIIFHO TeX K€ OCCH.

Cucrema KOOpAMHAT PUBEIEHA Ha pUC. 2.

Puc. 2. Cucrema xoopaunat nBrokenus 3emin Bokpyr Cosinua. PucyHok B3t u3 padotst [10].
TN — miaockocTh SKIUNTUKY, O — nentp Bpamenus 3emin Bokpyr Connua, R — paccrosnue
Mexnay Comnnem u 3emieit, Cx1y1Z; — opOutanpHas cucrema koopauHat, CXyz — cucrema
KOOp/IMHAT, ECTKO CBsi3aHHAas ¢ 3eMJiel, OCH KOTOpPOH COBMAJAIOT C TJABHBIMH OCSIMH
HHEpLUH.

[Tonoxxenne cucremspl koopauHaT CXYyZ, >KECTKO CBs3aHHOW ¢ 3emJyeil, OTHOCHUTEIHbHO
opoutansHOM cucteMbl CX1Y1Z1 onpenesnsieTcs TabnIlel HanpaBIIsIOMUX KOCUHYCOB

X y z
X1 a, a, a,
yl Bl Bz Bs
Z y1 Vz V3
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CoBmecTM OChb Y C OCblO BpamieHuss 3emiid. [J1aBHbIe MOMEHTBHI BHEIIHHUX  CHII
MPEACTABIISIIOT COOOM TJIaBHBIE MOMEHTHI CHJI TATOTCHHS, JEUCTBYIOIMUX Ha 3€MIIIO CO CTOPOHBI
Apyrux HeOecHbIX Tei. [Ipoekiuu riaBHOro MoMeHTa onpeaestoTcs [10]

M, :3%02 ~1,)YaVss

hny==3;§;<u<—lz)v3vp 2)

hnz==3;§;<ly—lx)vae-

raie U =GmMm — rpaBuTanoHHBIN Mapamerp, G — TrpaBUTAIlMOHHAS IMOCTOSHHAsA, M — Macca

ConHnla Uiy Ipyroro HeOECHOTO Tena, JAeHCTBYIomero Ha 3emito, R — paccTosHHEe MexIy
HeOECHBIM TEJIOM U 3eMIIei.

B npennonoxenun, uro 3emiis siBasiercs chepougom [5] (IX = IZ), ¢ yuérom (2) My =0, us

BTOPOTO ypaBHEHUs cuctembl (1) momyuum
w, =const, 3)

TO €CThb YTJ'IOBaSI CKOpOCTL BpaH_IeHI/ISI 3€MJ'II/I IIOCTOsIHHA.

Ycnosue (3) morydeHo B HMPEANONIOKEHHH, 9TO 3emits sBisgercs chepongom. C ydeToM TOTrO, 4TO
3emiist pencTaBisier codoil He cdepoun, a TpéxocHsli dmmmncoun [9)], u |, #1,, Ha 3emmo co
cropoHbl CoJHIIA MOCTOSHHO JEWCTBYET KPYTAMiA MOMEHT My, moaaep KuBaroIuil ee BpalleHue
Y TIPUBOJIAIINN K HE3HAUYUTENbHBIM KOJICOaHUSM YTIIOBOI CKOPOCTH BpaleHHs 3eMITu w, # const

Tak xaxk |, #1,, va 3emmo, kpome CousHna, OyayT OeHCTBOBaTb KPYTSIIUE MOMEHTBI CO

zZ )
CTOPOHBI IPYTHX HEOECHBIX Tell, B IEPBYIO OYEpPeb, CO CTOPOHBI €€ CIyTHUKA — JIyHBI.
OLeHuM COOTHONIIEHWE MOMEHTOB BHEIIHUX CHUJI, IEUCTBYIOMMX cO cTOpoHBI JIyHbl n ColHila

Ha 3eMITI0

Gm, .

yn

_m,R? _ 736M10%(1496010°

Myc BGRTC (Ix _ |Z) B mcRi ) 2ﬂ030(384,4ﬂ06)3

rae m, um,_ — maccel JIynsl u Connua coorBerctBeHHo, R u R, — paccrosnus mexny Jlynoi

I o, (4)

u 3emiel u Mexay CoJiHIieM U 3eMJIel COOTBETCTBEHHO.

MoOMEHT BHEIIHHUX CHWJI, JCUCTBYIOIIMK Ha 3eMJII0 cO CTOpOHBI JIyHBI mpumepHo B 2,2 pasa
Ooub1ie, yeM co ctopoHs! ComnHIIa.

Ha 3emmto co croponsl Jlynel 1 ConHIa IE€UCTBYIOT MOMEHTHI BHEIIHMX CHJI, KOTOpbIE
HEOOXOJMMO YYMTHIBATh IPH aHAJIM3€ HEPAaBHOMEPHOCTH BpamieHHs. J[eHCTBUTENbHO, OLEHUM
HEPaBHOMEPHOCTh BpallleHus 3eMJIM, BO3HUKAIOLIYIO IOJ JACWCTBUEM BHEUIHEr0 MOMEHTa CO
croponsl ComnHua. /s 3T0oro npuBiiedeM BTopoe ypaBHeHHe cucteMsl (1) ¢ yuetom (2)

dw 3Gmc
Iyd_ty+(|x_|z)wz(‘oxz R3 (IX_IZ)y3yll (5)

C

PaccmoTpenue mpoBeneM B MPEANOI0XKEHUU W, >>W, 1w, >>W,. W, [OpeaCTaBIAET coboit

KpYTOBYIO 4acTOTY BpallleHUs 3€MJIM, a (), M W, ONPEIEISIOTCS NPEeLecCuer U HyTaluel 3eMHOU

C. C. BopoHkoB
BpalweHune 3emnn



SciTecLibrary, 2009, 10051 5(8)

OCH, U OHHU 3HAYUTCIBHO MCHBIIC YaCTOThI BpalllCHUSA 3emimu. B sTom HpI/I6JII/I)KeHI/II/I BTOpPbIM
4JICHOM B JIeBOH 4acTu ypaBHeHHUs (5) MOXXHO mpeHeOpeub Kak BEJIMYHMHON BTOPOTO MOPSIKA
MaJIOCTH.

Jlns  ompeneneHuss  3HAYEHWM  HAMpaBIAIOMIMX  KOCHHYCOB  MOHO  BOCIIOJIb30BAThCS
g depeHIMaTbHBIMA YPAaBHEHUSMHU, TPUBOIUMBIMU B [10]. Ho auist O1leHKH TOCTAaTOYHO BBIPa3nuTh
UX 3HAYCHHUS Yepe3 YIibl Diliepa U OLEHUTh qUana3oH n3MeHeHui [11]

cosfz,,Xx) =y, =siny cosp + cosy sing cosh,
cosfz,,z) =y, = —sinysin¢ + cosy cosp cosh,
rae U,0,¢ —»siinepoBsl yriibl: IpEIecCuu, HyTalli|, YUCTOTO BPAIIEHUS] COOTBETCTBEHHO.

(6)

VYT0oJ 4uCTOTO BpaIleHUs] ONPENesaeTCs BpalleHHeM 3eMJIM BOKPYT CBOEH OCH W 3a OJMH 00OpOT
u3mMensiercs ot 0 10 2n. OueHuM AMana3oH U3MEHEHUH MMPOU3BECHNS HAMIPABISIONIMX KOCHHYCOB
npu P=06=0

Y,Y, =cospsing :%sin2¢, (7

TO €CTh 3a OJWH 000poT 3emiim OHa OYJET MBAXKIBl YCKOPSATHCS W JBAXKIBI 3aMEJIATHCS IO
NEUCTBUEM MOMEHTa BHEIIHUX CHII, AecTByroniero co croponsl Comnnia. [losTomy st oneHku
MPUMEM BpEMsI YCKOPEHHS, PAaBHOE YETBEPTH 3€MHBIX CYTOK. AMIUIUTY/a W3MEHEHHUS YacTOTHI
BpalieHus: 3eMJI1 HailieTcs

Aw _36m (1, -1,)
bRy

MomeHThI HHepIIUH 3eMJIH KaK TPEXOCHOTO JUTHIICOUIA, PHUC. 3, HATYyTCs
y

At. (8)

Puc. 3. TpexocHslii syumuncons. a, b, ¢ -6onpmast, cpeaHsst 1 Maias MOJyOCH SJUTHIICOH/IA.

m3
Iy :? (a2 +b2)!

=g @), (©)

m
| =— (b*+c?),
. 5( )

e m, - wmacca 3emimm, a=6,37836410°m,b=6,37816410°m,c =6,35679910°m, mno
naHabeM [12].

[MoxcraBisiss 4yKMCICHHBIC 3HA4YeHHsI BequuuH B (opmyny (8), HalizeM aMIUIUTYAy W3MCHEHHS
YacTOThI BpalleHUsI 3eMJIM B TE€YEHUE CYTOK noj nectBueM CoHia

_ 3[6,674010™ 210 (6378364 —6,378164) _
Aw, = 53 [21541=
2[(149600°) (6,378364 + 6,378164) (20)
=0,40400™" pan/cex.

C. C. BopoHkoB
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Haiinem aMniuTyy M3MEHEHHU JUIMTEIbHOCTU CYTOK o1 AelictBueM ConHua

AT = 2nlAw, 2mnD,404007"
¢ w? (7,2921107°)?

y

= 0,00004&ex. (11)

MOMEHT BHEUIHUX CHJI, IEHCTBYIOMNK Ha 3eMilto co cTopoHsl JIyHbI, Kak nokazaHo B (4), B 2,17
pa3a Oousiblie, yeM MoOMeHT BHemHux cui ConHua. CrenoBaTenbHO, aMIUIMTYAa W3MEHEHMS
JUTUTENIEHOCTH CYTOK 10 JieiicTBueM JIyHbI OyJIeT BO CTOJIBKO pa3 OoJblie

AT, = AT, [217 = 0,000104cex. (12)

OTH aMIUTUTYZBI IPY ONpeesieHHbIX monoxeHusx JIynst n ConHna OyayT Kak CKIIaIbIBaThCs, TaK
U BBIYUTATHCS, TO €CTh CyMMapHas aMIuinTya oyzaer uamensathes B npeaenax 0,000056-0,000152
CEK.

Cnenyer ormetruth, uro paccrosiHus oT ConHua u JIyHel 10 3eMiM NEpEMEHHBIE, TaK Kak
TPAaeKTOPUN MABIKCHUS 3eMiu M JIyHBI S/IMITHYECKHWE, YTO TNPHUBEAET K JOMOIHUTEIHHBIM
U3MEHEHUSIM aMIUTHTYIbl KOJIeOaHUIl JUTMTEIBHOCTH CYTOK, KaK B OOJBIIYIO, TaK M B MEHBIIYIO
CTOPOHBI.

[MonydeHHbIC 3HAUCHHS AMIUIATYAbl U3MEHEHUS JUTUTEIBHOCTH CYTOK OJHOTO MOPSJIKa C TaK
Ha3bIBACMBIMU PWIMBHBIMU OTKJIOHEHUSIMH JUINTEIBHOCTH CYTOK OT JTAJOHHBIX, puc. 4, W
cocrapisronux Bennuuny nopsiaka 0,0005cek (cm. puc. 4 —kpuBas 2).

Ha puc. 4 [8] BocmpomsBeneH X0J CYyTOYHBIX OTKIOHEHHH muTenbHOCTH cyTok B 2000 r.
(xpuBas 2), mo manueiM «IERS Annual Report» (200031ech, mTOMUMO CE30HHBIX HW3MCHCHHI,
00YCIIOBJICHHBIX THAPOMETEOPOIOTHIECKIMH MTPOIIECCAMH, XOPOIIO BUIHBI IPUIMBHBIE KOJIeOaHNS
CKOpocTH BpamieHuss 3emid. [lo BenMuYMHE pa3Maxa OHM HEMHOTO YCTYNAlOT CE30HHBIM

KOJIeOaHUsIM, HO MIX TIEPHOJIBI B ICCSITKU pa3 KOpOUe CE30HHBIX — OHM3KH K 14 CyT.
87, Mo

0.5 |

olh

1
HAupapb Mo Hexabps
2000 2000 2000

Puc. 4. Xox cyrounbix 3HaueHu#t otkionenuit dP pmurensHOCTH cyToK OT TanonHbX B 2000r.
KpuBast 1 (BBepxy) — MpOrHO3 MPHIMBHBIX KojcOanuii Benmuunn AP, a kpuas 2 (BHU3Y) —
naHHble HaOMroeHn. PucyHok B3t 13 pabotsi [8].

B pabore [8] mpunuBHBIE KONIEOaHUS CKOPOCTH BpAlICHUS 3eMJIM OOBSCHSIOTCS HCXOAS W3
3aKOHA COXpAHEHHs MOMEHTa UMIyJbca 3emid. Bor uto mumier aBTop [8]: "3eMHbIC MPUIIHMBEI
UTPAIOT 3aMETHYIO POJIb U B KOJICOAHUSIX CKOPOCTH BpallleHUs 3eMITU C MEepHOJaMH MEHEe OJJHOTO
Mecsa. [IpunuBooOpasyronas Criia pacTAruBaeT 3EMITIO BJIOJIb MPSIMOM, COSAMHSIONIEH €€ IEHTP C
HeHTpoM Bo3mymawomiero tena — Jlynsl wim Connua. Ilpu sTom cxxatue 3emiid yBelHM4MBaeTcs,
KOTJla OCh pAaCTSHKEHHUS COBIAJAeT C IIJIOCKOCTBIO HKBATOpa, M YMEHBIIAETCs, KOrjJa ocCh
pacTsDKEHUS OTKIIOHSIETCS K Tpomukam. MOMEHT WuHepuuu cxatod 3emun Ooublie, dYeM
HeeOPMUPOBAHHON. A IMOCKOJBKY MOMEHT HUMITyiIbca 3eMiu (T.c. MPOU3BEICHHE €€ MOMEHTa
WHEPIMH Ha YIJIOBYIO CKOPOCTh) JMO/DKEH OCTaBaThCs MOCTOSIHHBIM, TO W CKOPOCTh BpAIICHUS
ckaTtoi 3eMiii MeHblIIe, ueM HenedopmupoBanHoil. [1pu aeuxenun JIynsl u cucremsl 3emis-JIyHa
ckioHenust Jlynsl u ConHua u paccrosiHus ot 3emid A0 JlyHsl 1 CoiaHIAa MOCTOSIHHO MEHSIOTCS.

C. C. BopoHkoB
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[TosTomy mpunuBooOpa3zyromas cuia KouedsleTcss BO BpEMEHH COOTBETCTBYIOIIUM 00pa3oM, 4TO B
KOHEYHOM HUTOT€ U BBbI3bIBAa€T MNPWIMBHYIO HEpaBHOMEpPHOCThb BpaieHus 3emiu. Haubonee
3HAYUTEIBHBIMU SIBISIFOTCS] KOJICOAHUSI C TIOTYMECSIYHBIM U MECSYHBIM TIEPUOaMH .

Ho 5Tu BBIBOABI OTHOCHUTENBHO COXpPAaHEHHsI MOMEHTA UMITYJbCa CIPAaBEAJIUBHI B TOM CIydae,
€CJIM OTCYTCTBYIOT BHEIIHHME CHUJIbI, AecTByromme Ha cucreMy. Ha 3emuto co cropons! JIyHbl u
ConHua, Kak MbI MOKa3aJld, ACHCTBYIOT MOMEHTHI BHEIIHUX CWJI, MPUBOASIIME K KOJeOaHUSM
JUTUTETHHOCTH CYTOK C aMILTUTYJaMH, COIOCTABUMBIMU C TAHHBIMU HAOIIOICHUH.

[IpoBeneHHBI aHamM3 OBUT BBHIMIOJHEH B MPEANOJIOXKECHHH, YTO 3eMJIsl MPEACTaBIsSET COOO0M
TpPEeXOCHBIA aunconn. PeanpHas ¢urypa 3emnn Oonee cioxnas. Crienyromiee MpUOTIHKEHUE
¢burypsl 3eMiId —3TO T€OU]T — TOBEPXHOCTh CIIOKOMHOIO OKeaHa, MPOJOJKEHHAs 110 MaTepUKAMU.
Taxxe Ha MOMEHTBI MHEPIIMHA 3E€MIIM BIUSET pa3IndHasl TIIOTHOCTh BHYTPEHHUX 00JIACTEH, TOpPHI,
BO3BBIMIANONIHMECS Haa ypoBHeM okeaHa 10 8000M u apyrue dakropsl. Bee 3Ti dhakTOphl BIUSIOT
Ha BEJIMYMHY MOMEHTAa BHEUIHUX CHJI U COOTBETCTBEHHO, aMIUIUTYIy MU3MEHEHHS MJIUTEIbHOCTH
CYTOK.

[Tony4yeHHOE BBIpaXKCHUE TMPOM3BEACHUS HAMPABISAIONIMX KOCHHYCOB (7) TOKa3bIBaeT, 4TO
3emutst 32 0IMH 000POT BOKPYT CBOEH OCH IO JEHCTBUEM MOMEHTOB BHEIIHUX CHJI, JEHCTBYIOIITUX
co croponbl Connua u JIyHbl, JIBaXIbl yCKopseTcs M JBaxIbl 3ameisercs. C 3Toil ke
MEePUOJUYHOCTHI0 U3MEHSIOTCSI MPUJIMBBI U OTJIMBBI MOpEl U OKEaHOB Ha MOBEPXHOCTH 3emin. U
3/1eCh BO3HMKAeT Bompoc: He sSBISAIOTCS M MOMEHTHI BHEUIHUX CHII, AEUCTBYIOIIMX CO CTOPOHBI
Connana u Jlyasl Ha 3emiTt0, TPUYMHON TPUIMBOB W OTJIMBOB? MOXKET OKa3aThCs, YTO BHEIIIHE
MPaBIONOI00HOEC O0BSICHEHUE MPUYMH MPUIMBOB U OTJIMBOB, nanHoe HproTonom [13], cormacHo
KOTOPOMY MTPUYMHON MPUITUBHBIX SBJICHUH SBISICTCS TPUTSHKEHUE BOAHONW 0007109Kku 3emun JIyHOM
1 CoJHIIEM, — I0XKHO.

YpaBHeHus, onuceiBatome Bpamienne 3emnn (1) sBisrorcs HenuHelHbMU. HenuHelHOCTH
COJIEP’KUTCS KaK B CaMUX YpaBHEHUSX, TaKk M KOd(p(ULIMEeHTaX, KOTOPbIE SBISIOTCA MePEMEHHBIMU.
Tak, MOMEHTBI HHEPITH 3€MIIH TOCTOSIHHBI TOJIBKO B IMEPBOM MpuOIkeHnr. OHU HE3HAYUTENHHO,
HO TMOCTOSHHO M3MEHSIIOTCS NOJ JEHCTBUEM IPUIMBOB, TasHUS JIEIHUKOB, 3E€MJIECTPSICEHUH U
JOpYruX OpUYUH. ['paBUTAllMOHHAs MOCTOSIHHAS, BXOIIas B MPaBYIO YacTh YpaBHEHUH, TOCTOSIHHA
TOJILKO B TICPBOM MPHONMKEHUH 3akoHa TsaroteHus HeroToHa. Kak mokazano B [3], BO BTOpoM
MPUOTHKEHUN 3aKOHA TSATOTCHHS B HEM TOSIBIISIETCS PESITUBUCTCKUN MHOXKHUTEINbD, OMPEISIISIFOIIIHIA
3aBUCUMOCTh T'PABUTAIIMOHHOW TIOCTOSHHOW OT CKOPOCTH JBHXKEHUS 3eMJM 110 OpOuTe.
[TpuGnU3UTENBbHO MOCTOSIHHOE 3HAYEHHWE CKOPOCTH BpalleHHs 3eMJIH, MOJy4aeMoe Kak pelieHHe
3TOW CHUCTEMBbl ypaBHEHUH, oOecreunBaeTcs MOCTYIUICHHUEM SHEPruu B CHUCTEMY MOJ ACHCTBHEM
MOMEHTa BHEIIHUX CHJ, KOTOPBII OBaXIbl B CYTKH YCKOpSeT W 3ameiiser Bpamienue. Ho 3to
3HAQUYEHHE CKOPOCTH BPAILECHUS 3E€MJIM SIBISAETCS OJHHMM M3 BO3MOXHBIX YCTOMYHMBBIX COCTOSIHUH,
KOTOpPOE MOXET OBITh HApPYIICHO MPU M3MEHEHHH MMapaMeTPOB CHUCTEMBI U YCIOBUHN MOCTYILICHUS
sHepruu. HapyimeHue ycTOWYHMBOCTH 3TOH CUCTeMBbI (PE3KOe H3MEHEHHE CKOPOCTH BpAICHHUS
3eMiln BOKpYI CBOCH OCH) TpUBENET K TIio0anbHOW Katactpode. [loaTomy Bompoc H3ydeHHs
JUHAMUKHU BpalleHus: 3eMJIH sIBJISIETCS OJTHUM U3 HanboJiee BaKHbIX.

BrIBOaBI.

e JIpoBeneHHBI aHaJINW3 IOKA3bIBAECT, 4YTO IPU PACCMOTPEHUH HEPABHOMEPHOCTH
BpalleHHs] 3eMJIM BOKPYT CBOEH OCH HEOOXOJUMO YUMTHIBATH MOMEHTBI BHEIIHUX CHII,
neiictByromux co croponsl JIynel u Connna, 00ycinoBieHHbIE OTIIMYHEM (DUTYpPBI 3eMiln
ot cheponna.

* VYcraHoBIEHO, YTO 3eMJIsl 32 OAUH 000POT BOKPYT CBOEH OCH IMOJ JICHCTBHEM MOMEHTOB
BHEUIHUX CWJI, JEUCTBYIOIIUX cO cTOopoHbl JIyHsl n CosHIA, JBaXIbl YCKOpSETCS U
JBaXKJIbI 3aMEIIISETCSL.

* Bomnpoc n3ydeHus IMHAMHUKH BpaIleHUs 3eMIIU SBIISETCS OHUM U3 HanboJjee BaKHBIX.

C. C. BopoHkoB
BpalweHune 3emnn
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